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IN THE UNITED STATES DISTRICT COURT 

DISTRICT OF ALASKA 
 
UNITED STATES OF AMERICA  ) 

Ex rel. Law Project for Psychiatric )     Case No. 3:09-CV-00080-TMB 
Rights, an Alaskan non-profit   )   
corporation,     )  

       )            
 Plaintiff,      )   
       ) 
vs.       )       
       )       
OSAMU H. MATSUTANI, MD, et al.,  )  
       )   
 Defendants.      ) 
       ) 
 

 
MOTION FOR PRELIMINARY INJUNCTION AGAINST 

DEFENDANTS HOGAN AND STREUR 
 

Qui tam relator Law Project for Psychiatric Rights (PsychRights®) moves for a 

preliminary injunction prohibiting defendants William Hogan and William Streur, their 

agents, servants, employees and attorneys, and any persons who are in active concert or 

participation with them, from presenting claims or causing claims to be presented to 

Medicaid for reimbursement or payment of the United States Government's federal 
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financial participation (FFP) share1 of outpatient prescriptions for psychotropic drugs to 

recipients under the age of 18 (children and youth) that are not for a medically accepted 

indication. 

I. BACKGROUND 

This is a case under the federal False Claims Act, 31 U.S.C. §3729, et seq., to:  

(a) recover for false claims presented to and paid by Medicaid for outpatient 

psychiatric drugs prescribed to children and youth that were not for a 

"medically accepted indication;" and 

(b) order the defendants to cease and desist from presenting or causing the 

presentment of such false claims. 

This motion seeks to enjoin Defendants William Hogan and William Streur, their 

agents, servants, employees and attorneys, and any persons who are in active concert or 

participation with them from presenting claims or causing claims to be presented to 

Medicaid for outpatient prescriptions for psychotropic drugs to children and youth that 

are not covered under that program.  Defendant Hogan is the Commissioner of the Alaska 

Department of Health and Social Services (DHSS), and Defendant William Streur is the 

Director of the Division of Health Care Services (HCS) within DHSS.  Defendant Streur 

is in charge of the administration of the Medicaid program by the State of Alaska under 

the direction and supervision of Defendant Hogan.  In other words, Defendants Hogan 

and Streur are in charge of the administration of the Medicaid program by the State of 

Alaska. 

Congress restricted reimbursement for outpatient drugs by the federal government 

under Medicaid to those that are "medically accepted indications," defined as indications 

approved by the Food and Drug Administration (FDA), or the use of which is supported 

by one or more citations included or approved for inclusion in (i) American Hospital 

                                                 
1 "FFP" stands for "Federal Financial Participation," which means "the Federal 
Government's share of a State's expenditures under the Medicaid program."  42 CFR 
§400.203. 
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Formulary Service Drug Information, (ii) United States Pharmacopeia-Drug Information 

(or its successor publications), or (iii) DRUGDEX Information System (Covered 

Outpatient Drugs).  42 USC § 1396r-8(k)(3); 42 USC § 1396r-8(k)(6);  42 USC § 1396r-

8(g)(1)(B)(i). 

The parties sought to be enjoined continue to present claims or cause claims to be 

presented to Medicaid for payment of prescriptions to children and youth for psychiatric 

drugs that are not for a medically accepted indication.  This motion thus seeks to 

preliminarily enjoin such continuing violation of federal law. 

II. STANDARDS FOR PRELIMINARY INJUNCTIONS 

In California Pharmacists Ass'n v. Maxwell-Jolly, 563 F.3d 847, 849 (9th Cir. 

2009), citing to Winter v. Natural Res. Def. Council, Inc., --- U.S. ----, 129 S.Ct. 365, 

376, 172 L.Ed.2d 249 (2008), the 9th Circuit, recently had occasion to state the standard 

for obtaining a preliminary injunction: 

Plaintiffs seeking a preliminary injunction in a case in which the public 
interest is involved must establish that they are likely to succeed on the 
merits, that they are likely to suffer irreparable harm in the absence of 
preliminary relief, that the balance of equities tips in their favor, and that an 
injunction is in the public interest. . 

These factors will be discussed in turn. 

III. THE STANDARDS FOR ISSUANCE OF A PRELIMINARY 

INJUNCTION ARE MET HERE 

A. PsychRights is Likely to Succeed on the Merits 

(1) Medicaid Coverage for Outpatient Drugs is Limited to "Medically Accepted 
Indications 

42 USC 1396R-8(k)(3) provides in pertinent part, "The term 'covered outpatient 

drug' does not include any . . .  drug . . . used for a medical indication which is not a 

medically accepted indication."  42 USC 1396R-8(k)(6) provides: 
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The term “medically accepted indication” means any use for a covered 
outpatient drug which is approved under the Federal Food, Drug, and 
Cosmetic Act [21 U.S.C.A. § 301 et seq.], or the use of which is supported 
by one or more citations included or approved for inclusion in any of the 
compendia described in subsection (g)(1)(B)(i) of this section. 

42 USC § 1396R-8(g)(1)(B)(i), in turn, designates the compendia as   

(I)  American Hospital Formulary Service Drug Information;  
(II)  United States Pharmacopeia-Drug Information (or its successor 

publications); and 
(III)  the DRUGDEX Information System. 

(Compendia). 

In sum, Medicaid is only permitted by Congress to reimburse the states for 

expenditures on outpatient drugs for "medically accepted indications," defined as 

indications approved by the FDA or "supported" by a citation in any of the three 

Compendia.  This was recognized in US ex rel Rost v. Pfizer, 253 F.R.D. 11, 13-14 

(D.Mass 2008) where the Court held: 

Medicaid can only pay for drugs that are used for a “medically accepted 
indication,” meaning one that is either approved by the FDA or “supported 
by citations” in one of three drug compendia, including DRUGDEX. See 42 
U.S.C. § 1396r8 (k)(3), (6); 42 U.S.C. § 1396r-8 (g)(1)(B)(I). 

Similarly, in U.S. ex rel. Franklin v. Parke-Davis, 147 F.Supp. 2d 39, 44,45 

(D.Mass 2001), the Court held: 

Whether a drug is FDA-approved for a particular use will largely determine 
whether a prescription for that use of the drug will be reimbursed under the 
federal Medicaid program. Reimbursement under Medicaid is, in most 
circumstances, available only for “covered outpatient drugs.”  42 U.S.C. § 
1396b(i)(10). Covered outpatient drugs do not include drugs that are “used 
for a medical indication which is not a medically accepted indication.”  Id. 
§1396r-8(k)(3). A medically accepted indication, in turn, includes a use 
“which is approved under the Federal Food Drug and Cosmetic Act” or 
which is included in specified drug compendia.  Id. § 1396r-8(k)(6).   See 
also id.  § 1396r-8(g)(1)(B)(i) (identifying compendia to be consulted). 
Thus, unless a particular off-label use for a drug is included in one of the 
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identified drug compendia, a prescription for the off-label use of that drug is 
not eligible for reimbursement under Medicaid. 

(footnote omitted) 

The Department of Justice concurs as shown by its news release announcing the 

$2.3 Billion settlement with Pfizer, in which it stated, "[Pfizer] caused false claims to be 

submitted to government health care programs for uses that were not medically accepted 

indications and therefore not covered by those programs."  Exhibit A. 

(2) Defendants Hogan and Streur Are Personally Liable for Presenting or Causing 
False Claims to be Presented to Medicaid. 

Under Stoner v. Santa Clara County Office of Education, 502 F.3d 1116, 1124-5 

(9th Cir. 2007), Defendants Hogan and Steur are personally liable for presenting or 

causing the presentment of false claims to Medicaid: 

The district court also held that Stoner failed to state an FCA [False Claims 
Act] claim against the individual defendants in their personal capacities 
because Stoner could not allege that the defendants' actions exceeded the 
scope of their official responsibilities. As explained below, this was an 
error. The plain language of the FCA subjects to liability “any person” who, 
among other things, knowingly submits a false claim or causes such a claim 
to be submitted to the United States. 31 U.S.C. § 3729. Although the FCA 
does not define the term “person,” the Supreme Court has made clear that 
the term includes “natural persons.” . . .  Therefore, state employees sued in 
their personal capacities are “persons” who may be subject to liability for 
submitting a false claim to the United States. . . . 

To state a claim against Wilcox, Fimiani, and Wong in their personal 
capacities, Stoner need show only that the individual employees 
“knowingly present[ed], or cause[d] to be presented, to an officer or 
employee of the United States Government ... a false or fraudulent claim for 
payment or approval.” 

(citations omitted). 
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(3) Defendants Hogan and Streur Are Flouting Medicaid Requirements By 
Presenting or Causing the Presentment of  Claims for Prescriptions of 
Psychotropic Drugs to Children and Youth That Are Not For A Medically 
Accepted Indication 

In ex rel Rost, 253 F.R.D. at 14 the district court noted, "Each prospective 

Medicaid provider must agree that he will comply with all Medicaid requirements."  

States must similarly agree to abide by Medicaid requirements as a condition of 

participation.  Attached hereto as Exhibit B is a copy of the State of Alaska's agreement 

to comply with all Medicaid requirements.   

Among these requirements, under 42 USC §1396r-8 (g)(1)(A), the State of Alaska 

is required to have a drug use review program (DUR) "designed to educate physicians 

and pharmacists to identify and reduce the frequency of patterns of fraud."   

Under 42 CFR §456.703, the DUR is required to include "prospective drug 

review."  42 CFR §456.705 in turn provides in pertinent part:  

42 CFR §456.705 Prospective drug review. 

(a) General. Except as provided in Sec. Sec. 456.703 (b) and (c), the State 
plan must provide for a review of drug therapy before each prescription is 
filled or delivered to a recipient . . . . The State must provide pharmacies 
with detailed information as to what they must do to comply with 
prospective DUR requirements . . . . The pharmacies, in turn, must provide 
this information to their pharmacists. 

In other words, through this prospective drug review, before each prescription is filled, 

the state Medicaid agency is required to review it to determine if it is eligible for 

reimbursement by Medicaid. 

42 CFR §456.722 allows for this prospective review of prescriptions to occur 

through a computerized system: 

42 CFR §456.722  Electronic claims management system. 
 
     (a) Point-of-sale system. Each Medicaid agency, at its option, 

may establish, as its principal (but not necessarily exclusive) means of 
processing claims for covered outpatient drugs, a point-of-sale electronic 
claims management (ECM) system to perform on-line, real-time (that is, 
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immediate) eligibility verifications, claims data capture, adjudication of 
claims, and to assist pharmacists and other authorized persons (including 
dispensing physicians) in applying for and receiving payment. . . . If the 
State exercises this option and wishes to receive FFP for its ECM system, 
the system must meet the functional and additional procurement and system 
requirements in paragraphs (b) and (c) of this section. 

 
    (b) Functional requirements. The ECM system developed by the 

State must include at least the on-line, real-time capabilities specified in 
paragraphs (b)(1) through (3) of this section.  . . .  

(2) Claims data capture, including the following: . . .  
(iii) Minimum data set (as defined in Part 11 of the State 

Medicaid Manual). 
(3) Claims adjudication, including the following: 

(i) Performing all edits and audits contained in the State's 
Medicaid Management Information System (MMIS) 
applicable to prescription drugs. 

(ii) Notifying the pharmacist (or other authorized person, 
such as the dispensing physician) about the claim status. 

(iii) Taking steps up to, but not including, payment of the 
claim. 

Included in the data set of Part 11 of the State Medicaid Manual2 are:  

*6. Recipient's Date of Birth: 
The date of birth of the recipient. . .  

*61. Principal Diagnosis Code: 
a. The diagnosis code for the principal condition requiring 
medical attention. . . .  

62. Other Diagnosis Code: 
a. The diagnosis code of any condition other than the 
principal condition which requires supplementary medical 
treatment. . . . 

 88. Drug Code: 
Codes identifying particular drugs; e.g., National Drug Code, 
drug tables. 

 89. Diagnosis Code: 
A table of codes identifying medical conditions; i.e., ICD-9-
CM. 

                                                 
2 Exhibit C, downloaded from http://www.cms.hhs.gov/manuals/downloads/P45_11.zip 
on March 17, 2010. 
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 90. Drug Name: 
The generally accepted nomenclature for a particular drug. 

 91. Drug Classification: 
The therapeutic group in to which a drug is categorized. 

 92. Minimum Days Supply of Drugs: 
The minimum units of a drug prescription eligible for 
payment. 

93. Maximum Days Supply of Drug: 
The maximum units of a drug prescription eligible for a 
particular drug. . . .  

95. Diagnosis Name: 
The generally accepted nomenclature for a diagnosis.  Name 
is required only if not encoded by provider.  (See Data 
Element No. 61.) 
 

These statutory and regulatory provisions require the State of Alaska to screen 

prescriptions for compliance with the requirement that it not seek federal Medicaid 

payment for outpatient prescriptions to children and youth for psychotropic drugs that are 

not for a medically accepted indication.   

To summarize: 42 USC §1396r-8 (g)(1)(A) requires a DUR program, 42 CFR 

§456.703 requires the DUR program to include prospective drug review, and 42 CFR 

§456.705 requires such prospective review to verify eligibility before the prescription is 

filled.  Under 42 CFR §456.722, the State's electronic claims management system is 

required to collect the minimum data specified in Part 11 of the State Medicaid Manual, 

relevant elements of which are set forth above.  These elements can determine whether 

psychotropic drugs prescribed to children and youth are or are not for a medically 

accepted indication.   

Under Defendants Hogan's and Steur's administration of Alaska's Medicaid 

program, these requirements are being flouted. 

(4) Injunctive Relief is Available Against Defendants Hogan and Streur 

Injunctive relief to enjoin a state official from violating a federal statute is proper 

and not barred by the 11th Amendment to the United States Constitution.  Armstrong v. 

Wilson, 124 F.3d 1019 (9th Cir. 1997); Independent Living Center of Southern 
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California, Inc., v Maxwell-Jolly, 572 F.3d 644 (9th Cir. 2009).  Where a district court 

has the power to issue a permanent injunction, it also has authority to issue preliminary 

injunctions.  F.T.C. v. H. N. Singer, Inc., 668 F.2d 1107, 1111 (9th Cir. 1982). 

B. The Plaintiff Will Suffer Irreparable Harm Without the 
Preliminary Injunction 

(1) To the Extent the 11th Amendment Prohibits a Monetary Judgment Against the 
State of Alaska for its Medicaid Fraud, Irreparable Harm is Established as a 
Matter of Law. 

In California Pharmacists, supra., 563 at 852, the 9th Circuit held that to the 

extent the 11th Amendment prevents a federal court from awarding a damages remedy 

against a state, irreparable harm is established as a matter of law: 

Because the economic injury doctrine rests only on ordinary equity 
principles precluding injunctive relief where a remedy at law is adequate, it 
does not apply where, as here, the Hospital Plaintiffs can obtain no remedy 
in damages against the state because of the Eleventh Amendment.  

(citation and footnote omitted). 

In Stoner, as set forth above, the Ninth Circuit held that state employees are 

personally liable under the False Claims Act for Medicaid violations while acting within 

the scope of their official duties.  However, it specifically held open the question of 

whether the 11th Amendment prevented the district court from awarding money damages 

against a state under the False Claims Act through its employees: 

With respect to the official capacity claims, the district court held that the 
individually named defendants could not be sued for damages in their 
official capacities because such a suit would, in effect, be against the state. . 
. .  The parties do not challenge this ruling and we express no opinion on the 
merits of the district court's conclusion. 

572 F.3d at 1123 (citation omitted). 

California Pharmacists does not mention Stoner, and the two cases are certainly 

distinguishable, especially in that California Pharmacists is not a False Claims Act case 
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while Stoner is, but it can be read to suggest that even under the False Claims Act, the 

11th Amendment bars a federal court from awarding monetary damages against a state.   

If Defendants Hogan and Streur, who are being represented by the Alaska 

Department of Law as to both their individual and official capacities,3 concede that the 

State of Alaska is subject to monetary damages by virtue of Defendants Hogan and Streur 

having been sued in their official capacities as well as individually, then irreparable harm 

will not have been established on the grounds that the 11th Amendment bars this Court 

from awarding monetary damages against the State of Alaska through Defendants Hogan 

and Streur.  However, if the State of Alaska, through Defendants Hogan and Streur, does 

not concede the State is subject to monetary damages, and this Court concludes the State 

of Alaska is immune, under California Pharmacists, irreparable harm has been 

established as a matter of law. 

As will be discussed in the next section, however, even if the Court concludes the 

State of Alaska through Defendants Hogan and Streur is subject to monetary damages in 

this case and therefore irreparable harm has not been established for that reason, 

irreparable harm is established as a matter of law because the continuing violation of a 

federal statute constitutes irreparable harm as a matter of law. 

(2) The Continuing Violation of a Federal Statute is Irreparable Harm as a Matter 
of Law. 

In New Motor Vehicle Bd. v. Orrin W. Fox Co., 434 U.S. 1345, 1351, 98 S.Ct. 

359, 363, 54 L.Ed.2d 439 (1977) (Rehnquist, J., in chambers), the U.S. Supreme Court 

held, "any time a State is enjoined by a court from effectuating statutes enacted by 

representatives of its people, it suffers a form of irreparable injury."  In Coalition for 

Economic Equity v. Wilson, 122 F.3d 718, 719 (9th Cir. 1997), citing New Vehicle, the 

Ninth Circuit held, "it is clear that a state suffers irreparable injury whenever an 

enactment of its people or their representatives is enjoined."  In Independent Living 

                                                 
3 See, Docket Nos. 52 & 55. 
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Center, supra., 572 F.3d at 658, the Ninth Circuit clarified, that while that may be true, 

enforcing federal law pre-empts such irreparable harm suffered by a state, stating: 

As the cited authority suggests, a state may suffer an abstract form of harm 
whenever one of its acts is enjoined. To the extent that is true, however, it is 
not dispositive of the balance of harms analysis. If it were, then the rule 
requiring “balance” of “competing claims of injury,” Winter, 129 S.Ct. at 
376, would be eviscerated.  Federal courts instead have the power to enjoin 
state actions, in part, because those actions sometimes offend federal law 
provisions, which, like state statutes, are themselves “enactment [s] of its 
people or their representatives,” 

PsychRights respectfully suggests the Ninth Circuit has thus implicitly held that allowing 

continuing violation of federal law constitutes irreparable harm as a matter of law. 

C. The Balance of Equities Tips in Favor of the Plaintiff and the 
Injunction is in the Public Interest as a Matter of Law 

Under California Pharmacists, supra., 563 at 852-853, as a matter of law, the 

balance of equities tips in favor of the plaintiff and a prospective preliminary injunction is 

in the public interest if the requested preliminary injunction is to enjoin continuing 

violation of federal law ("it is clear that it would not be equitable or in the public's 

interest to allow the state to continue to violate the requirements of federal law").  Thus, 

these two factors are satisfied as a matter of law.  Where, as here, the violation of law is 

clear, the court must not allow it to continue. 

IV. SCOPE OF THE REQUESTED PRELIMINARY 

INJUNCTION 

Whether a prescription for a psychotropic drug to a child or youth that is not for an 

FDA approved indication is nonetheless covered under Medicaid because it is a 

medically accepted indication, the American Hospital Formulary Service and 

DRUGDEX compendia citations must be consulted to be if such use is "supported."4   

                                                 
4 It is PsychRights' understanding, after inquiry, that United States Pharmacopeia-Drug 
Information (or its successor publications), the other compendium specified in 42 U.S.C. 
1396r-8(g)(1)(B)(i), is no longer being published. 
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Attached hereto as Exhibit D are the most recent citations in the American 

Hospital Formulary Service compendium, and Exhibit E the most recent citations in 

DRUGDEX5 available to PsychRights,6 for specific prescription psychotropic drugs often 

prescribed to children and youth.  These establish the following with respect to medically 

accepted indications prescribed to children and youth for the specific psychotropic drugs: 

1. The following psychotropic drugs have no medically accepted indication for 

anyone under 18 years of age and should be prohibited entirely: 

a. Clorazil (clozapine) 

b. Cymbalta (duloxetine) 

c. Desyrel (trazadone) 

d. Effexor (venlafaxine) 

e. Geodon (ziprasidone) 

f. Invega  (paliperidone) 

g. Paxil (paroxetine) 

h. Symbyax (fluoxetine hydrochloride/olanzapine) 

2. The only medically accepted indications for anyone under 18 years of age are 

as set forth below for the following psychotropic drugs and all other indications should be 

prohibited: 

Drug Medically Accepted Indication Notes 
Abilify (Aripiprazole)  

 Bipolar I Disorder - Adjunctive therapy 
with lithium or valproate for Acute Manic 
or Mixed Episodes 10 yrs old and up 

 Bipolar I Disorder, monotherapy, Manic 10-17 years old for acute therapy 

                                                 
5 Exhibit F is a copy of the DRUGDEX Recommendation, Evidence and Efficacy 
Ratings. 
6  PsychRights has requested Defendant Thomson Reuters (Healthcare), the publisher of 
DRUGDEX, for the most recent citations in DRUGDEX and to keep them current so 
that any additions to medically accepted indications may be reflected in the requested 
preliminary injunction.  See, Exhibit G. 
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Drug Medically Accepted Indication Notes 
or Mixed Episodes 

 Schizophrenia 13-17 years old 
Adderall (amphetamine/dextroamphetamine )  

 
Attention Deficit Hyperactivity Disorder 
(ADHD) 

3 years old and up for immediate-
release and 6 years old and up for 
extended-release 

 
Narcolepsy 

6 years old and up for immediate 
release 

Anafranil  (clomipramine)  

 Obsessive-Compulsive Disorder 10 years and up 
Concerta (methylphenidate)  

 Attention Deficit Hyperactivity Disorder 
(ADHD) 6 years old to 12 years old 

 Attention Deficit Hyperactivity Disorder 
(ADHD) 6 years old and up for ConcertaR 

Depakote (valproic acid) 

 Absence Seizure, Simple and Complex 
and/or Complex Partial Epileptic Seizure 10 years and older 

Dexedrine (dextroamphetamine)  

 
Attention Deficit Hyperactivity Disorder 
(ADHD) 

3 years to 16 years old (immediate-
release) and age 6 years to 16 years 
old (sustained-release)) 

 Narcolepsy 6 years old and up 
Focalin (dexmethylphenidate)    

 Attention Deficit Hyperactivity Disorder 
(ADHD) 6 years and older 

Haldol  (haloperidol)  

 Hyperactive Behavior, (Short-term 
treatment) after failure to respond to non-
antipsychotic medication and 
psychotherapy  3 years old and up 

 Problematic Behavior in Children 
(Severe), With failure to respond to non-
antipsychotic medication or 
psychotherapy 3 years old and up 

 
Psychotic Disorder 

3 years old and up but ORAL 
formulations only 

Case 3:09-cv-00080-TMB     Document 78      Filed 03/24/2010     Page 13 of 16



 
U. S. ex rel PsychRights v. Matsutani,et al., Case No. 3:09-CV-00080-TMB  
Motion for Preliminary Injunction Against  
Hogan and Streur   -14- 

Drug Medically Accepted Indication Notes 
 

Schizophrenia 
3 years old and up but ORAL 
formulations only 

Lamictal (lamotrigine) 

 Epilepsy, Refractory   
Lexapro (escitalopram) 

  Major Depressive Disorder 12 years old and up 
Luvox (fluvoxamine) 

 
Obsessive-Compulsive Disorder  

8 years old and up and immediate 
release formula only 

Mellaril (thioridazine)  

 Schizophrenia, Refractory   
Neurontin (gabapentin) 
 Partial Seizure; Adjunct 3-12 years old 
Orap (pimozide) 
 Gilles de la Tourette's syndrome 12 years and older 
Prozac (fluoxetine) 
 Major Depressive Disorder  8 years old and up 
 Obsessive-Compulsive Disorder 7 years old and up 
Ritalin (methylphenidate) 

 Attention Deficit Hyperactivity Disorder 
(ADHD) 

6 years to 12 years old (extended 
release) 

 Attention Deficit Hyperactivity Disorder 
(ADHD) 

6 years old and up (immediate 
release) 

 
Narcolepsy 

6 years and up, and Ritalin(R) -SR 
only 

Risperdal (risperidone) 

 Autistic Disorder – Irritability  5 years old and up 
 Bipolar I Disorder 10 years old and up 
 Schizophrenia  13 years old and up (Orally) 
Seroquel (quetiapine) 

 Manic episodes associated with bipolar 
disorder  10 years old to 17 years old 

 Schizophrenia  13 years old to 17 years old 
Sinequan (doxepin) 

 Alcoholism - Anxiety – Depression 12 years old and up 
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Drug Medically Accepted Indication Notes 
 Anxiety – Depression 12 years old and up 
 Anxiety - Depression - Psychoneurotic 

personality disorder 12 years old and up 
Strattera (atomoxetine) 

 Attention Deficit Hyperactivity Disorder 
(ADHD) 6 years old and up 

Tegretol  (carbamazepine) 

 Epilepsy, Partial, Generalized, and Mixed 
types  

Tofranil  (imipramine) 

 Nocturnal enuresis  6 years old and up 
Trileptal (oxcarbazepine)  

 Partial Seizure, monotherapy 4 years old and up 
 Partial seizure; Adjunct 2 years old and up 
Vyvanse (lisdexamfetamine) 

 Attention Deficit Hyperactivity Disorder 
(ADHD)  6 years old to 12 years old 

Zoloft (sertraline) 

 Obsessive-Compulsive Disorder 6 years old and up 
Zyprexa (olanzapine) 

 Schizophrenia  13 years old to 17 years old 
 manic or mixed episodes associated with 

bipolar I disorder  13 years old to 17 years old 
 

For psychotropic drugs not listed, PsychRights respectfully suggests the parties 

sought to be enjoined should be prohibited from approving for payment or reimbursement 

by Medicaid of the United States Government's FFP share of outpatient prescriptions for 

psychiatric drugs to anyone under 18 unless (a) it is for an indication approved by the 

FDA, or (b) upon application to the Court with notice to the other parties to determine 

whether such use is for a medically accepted indication. 
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V. BOND 

Under F.R.C.P. 65(c) the United States is not required to give security.  Since the 

United States is the real party in interest in this action, Stoner, supra, 502 F.3d at 1126, 

no security is required.   

VI. CONCLUSION 

For the foregoing reasons PsychRights' motion for a preliminary injunction should 

be granted. 

 RESPECTFULLY SUBMITTED this 24th day of March, 2010. 
 
 Law Project for Psychiatric Rights, an Alaskan non-

profit corporation 
 
 
 
 
     By:     /s/ James B. Gottstein  

JAMES B. GOTTSTEIN 
ABA #7811100 
 
Attorney for relator, Law Project for Psychiatric 
Rights 

             CERTIFICATE OF SERVICE 

The undersigned hereby certifies that on 
March 24 2010, a true and correct copy 
of this document and accompanying 
proposed order was served electronically 
on all parties of record by electronic 
means through the ECF system as 
indicated on the Notice of Electronic 
Filing, or if not confirmed by ECF, by 
first class regular mail. 
 
   /s/ James B. Gottstein   
JAMES B. GOTTSTEIN, ABA 
#7811100 
Law Project for Psychiatric Rights 
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IN THE UNITED STATES DISTRICT COURT 

DISTRICT OF ALASKA 
 
UNITED STATES OF AMERICA  ) 

Ex rel. Law Project for Psychiatric ) CIVIL ACTION NO. 
Rights, an Alaskan non-profit   )  3:09-CV-00080-TMB 
corporation,     )   

       )    
 Plaintiff,      )           
       ) 
vs.       )      
       )        
OSAMU H. MATSUTANI, MD, et al.,  )  
       )   
 Defendants.      ) 
 

TABLE OF CONTENTS FOR EXHIBITS 
TO  

PSYCHRIGHTS' MOTION FOR PRELIMINARY AGAINST DEFENDANTS 

HOGAN AND STREUR 
 

Exhibit A. Department of Justice News Release Announcing Pfizer False 
Claims Settlement, September 2, 2009 

Exhibit B. Alaska Medicaid Plan Submittal 

Exhibit C. State Medicaid Manual Part 11, §11375 (Data Elements) 

Exhibit D. American Hospital Formulary Service citations for commonly 
prescribed psychotropic drugs 

D.1. Abilify(aripiprazole) 
D.2. Adderall (amphetamine-dextroamphetamine) 
D.3. Anafranil (clomiprimine) 
D.4. Clozaril (clozapine) 
D.5. Concerta & Ritalin (methylphenidate) 
D.6. Cymbalta (duloxetine) 
D.7. Depakote (valproate) 
D.8. Desyrel (trazadone) 
D.9. Dexedrine (dextroamphetamine) 
D.10. Effexor(venlafaxine) 
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D.11. Focalin (dexmethylphenidate) 
D.12. Geodon (ziprasidone) 
D.13. Haldol (haloperidol) 
D.14. Invega (paliperidone) 
D.15. Lamictal (lamotrigine) 
D.16. Lexapro (escitalopram) 
D.17. Luvox (fluvoxamine) 
D.18. Mellaril (thioridazine) 
D.19. Neurontin (gapapentin) 
D.20. Orap (pimozide) 
D.21. Paxil (paroxetine) 
D.22. Prozac & Symbyax (fluoxetine) 
D.23. Risperdal (risperidone) 
D.24. Seroquel (quetiapine) 
D.25. Sinequan (Doxepin) 
D.26. Strattera (atomoxetine) 
D.27. Tegretol (carbamazepine) 
D.28. Tofranil (imipramine) 
D.29. Trileptal (oxcarbazepine) 
D.30. Vyvanse (lisdexamfetamine) 
D.31. Zoloft (sertraline) 
D.32. Zyprexa & Symbyax (olanzapine) 

Exhibit E. DRUGDEX citations for commonly prescribed psychotropic 
drugs 

E.1. Abilify (aripiprazole) 
E.2. Adderall (amphetamine-dextroamphetamine) 
E.3. Anafranil (clomiprimine) 
E.4. Clozaril (clozapine) 
E.5. Concerta & Ritalin (methylphenidate) 
E.6. Cymbalta (duloxetine) 
E.7. Depakote (valproic acid) 
E.8. Desyrel (trazadone) 
E.9. Dexedrine (dextroamphetamine) 
E.10. Effexor (venlafaxine) 
E.11. Focalin (dexmethylphenidate) 
E.12. Geodon (ziprasidone) 
E.13. Haldol (haliperidol) 
E.14. Invega (paliperidone) 
E.15. Lamictal (lamotrigine) 
E.16. Lexapro (escitalopram) 
E.17. Luvox (fluvoxamine) 
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E.18. Mellaril (thioridazine) 
E.19. Neurontin (gapapentin) 
E.20. Orap (pimozide) 
E.21. Paxil (paroxetine) 
E.22. Prozac (fluoxetine) 
E.23. Risperdal (risperidone) 
E.24. Seroquel (quetiapine) 
E.25. Sinequan (doxepin) 
E.26. Strattera (atomoxetine) 
E.27. Tegretol (carbamazepine) 
E.28. Tofranil (imipramine) 
E.29. Trileptal (oxcarbazepine) 
E.30. Vyvanse (lisdexamfetamine) 
E.31. Zoloft (sertraline) 
E.32. Zyprexa(olanzapine) 
E.33. Symbyax (fluoxetine & olanzapine) 

Exhibit F. DRUGDEX Recommendation, Evidence and Efficacy Ratings 

Exhibit G. E-mail exchange between PsychRights' and Thomson Reuters 
(Healthcare)'s counsel. 
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FOR IMMEDIATE RELEASE
Wednesday, September 2, 2009
WWW.USDOJ.GOV

AAG
(202) 514-2007

TDD (202) 514-1888

Justice Department Announces Largest Health Care Fraud Settlement in
Its History

Pfizer to Pay $2.3 Billion for Fraudulent Marketing

WASHINGTON – American pharmaceutical giant Pfizer Inc. and its subsidiary Pharmacia & Upjohn Company
Inc. (hereinafter together "Pfizer") have agreed to pay $2.3 billion, the largest health care fraud settlement in the
history of the Department of Justice, to resolve criminal and civil liability arising from the illegal promotion of
certain pharmaceutical products, the Justice Department announced today.

Pharmacia & Upjohn Company has agreed to plead guilty to a felony violation of the Food, Drug and
Cosmetic Act for misbranding Bextra with the intent to defraud or mislead. Bextra is an anti-inflammatory drug that
Pfizer pulled from the market in 2005. Under the provisions of the Food, Drug and Cosmetic Act, a company must
specify the intended uses of a product in its new drug application to FDA. Once approved, the drug may not be
marketed or promoted for so-called "off-label" uses – i.e., any use not specified in an application and approved by
FDA. Pfizer promoted the sale of Bextra for several uses and dosages that the FDA specifically declined to
approve due to safety concerns. The company will pay a criminal fine of $1.195 billion, the largest criminal fine
ever imposed in the United States for any matter. Pharmacia & Upjohn will also forfeit $105 million, for a total
criminal resolution of $1.3 billion.

In addition, Pfizer has agreed to pay $1 billion to resolve allegations under the civil False Claims Act that the
company illegally promoted four drugs – Bextra; Geodon, an anti-psychotic drug; Zyvox, an antibiotic; and Lyrica,
an anti-epileptic drug – and caused false claims to be submitted to government health care programs for uses that
were not medically accepted indications and therefore not covered by those programs. The civil settlement also
resolves allegations that Pfizer paid kickbacks to health care providers to induce them to prescribe these, as well
as other, drugs. The federal share of the civil settlement is $668,514,830 and the state Medicaid share of the
civil settlement is $331,485,170. This is the largest civil fraud settlement in history against a pharmaceutical
company.

As part of the settlement, Pfizer also has agreed to enter into an expansive corporate integrity agreement
with the Office of Inspector General of the Department of Health and Human Services. That agreement provides
for procedures and reviews to be put in place to avoid and promptly detect conduct similar to that which gave rise
to this matter.

Whistleblower lawsuits filed under the qui tam provisions of the False Claims Act that are pending in the
District of Massachusetts, the Eastern District of Pennsylvania and the Eastern District of Kentucky triggered this
investigation. As a part of today’s resolution, six whistleblowers will receive payments totaling more than $102
million from the federal share of the civil recovery.

The U.S. Attorney’s offices for the District of Massachusetts, the Eastern District of Pennsylvania, and the
Eastern District of Kentucky, and the Civil Division of the Department of Justice handled these cases. The U.S.
Attorney’s Office for the District of Massachusetts led the criminal investigation of Bextra. The investigation was
conducted by the Office of Inspector General for the Department of Health and Human Services (HHS), the FBI,
the Defense Criminal Investigative Service (DCIS), the Office of Criminal Investigations for the Food and Drug
Administration (FDA), the Veterans’ Administration’s (VA) Office of Criminal Investigations, the Office of the
Inspector General for the Office of Personnel Management (OPM), the Office of the Inspector General for the
United States Postal Service (USPS), the National Association of Medicaid Fraud Control Units and the offices of
various state Attorneys General.
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"Today’s landmark settlement is an example of the Department of Justice’s ongoing and intensive efforts to
protect the American public and recover funds for the federal treasury and the public from those who seek to earn
a profit through fraud. It shows one of the many ways in which federal government, in partnership with its state
and local allies, can help the American people at a time when budgets are tight and health care costs are
increasing," said Associate Attorney General Tom Perrelli. "This settlement is a testament to the type of broad,
coordinated effort among federal agencies and with our state and local partners that is at the core of the
Department of Justice’s approach to law enforcement."

"This historic settlement will return nearly $1 billion to Medicare, Medicaid, and other government insurance
programs, securing their future for the Americans who depend on these programs," said Kathleen Sebelius,
Secretary of Department of Health and Human Services. "The Department of Health and Human Services will
continue to seek opportunities to work with its government partners to prosecute fraud wherever we can find it.
But we will also look for new ways to prevent fraud before it happens. Health care is too important to let a single
dollar go to waste."

"Illegal conduct and fraud by pharmaceutical companies puts the public health at risk, corrupts medical
decisions by health care providers, and costs the government billions of dollars," said Tony West, Assistant
Attorney General for the Civil Division. "This civil settlement and plea agreement by Pfizer represent yet another
example of what penalties will be faced when a pharmaceutical company puts profits ahead of patient welfare."

"The size and seriousness of this resolution, including the huge criminal fine of $1.3 billion, reflect the
seriousness and scope of Pfizer’s crimes," said Mike Loucks, acting U.S. Attorney for the District of
Massachusetts. "Pfizer violated the law over an extensive time period. Furthermore, at the very same time Pfizer
was in our office negotiating and resolving the allegations of criminal conduct by its then newly acquired
subsidiary, Warner-Lambert, Pfizer was itself in its other operations violating those very same laws. Today’s
enormous fine demonstrates that such blatant and continued disregard of the law will not be tolerated."

"Although these types of investigations are often long and complicated and require many resources to
achieve positive results, the FBI will not be deterred from continuing to ensure that pharmaceutical companies
conduct business in a lawful manner," said Kevin Perkins, FBI Assistant Director, Criminal Investigative Division.

"This resolution protects the FDA in its vital mission of ensuring that drugs are safe and effective. When
manufacturers undermine the FDA’s rules, they interfere with a doctor’s judgment and can put patient health at
risk," commented Michael L. Levy, U.S. Attorney for the Eastern District of Pennsylvania. "The public trusts
companies to market their drugs for uses that FDA has approved, and trusts that doctors are using independent
judgment. Federal health dollars should only be spent on treatment decisions untainted by misinformation from
manufacturers concerned with the bottom line."

"This settlement demonstrates the ongoing efforts to pursue violations of the False Claims Act and recover
taxpayer dollars for the Medicare and Medicaid programs," noted Jim Zerhusen, U.S. Attorney for the Eastern
District of Kentucky.

"This historic settlement emphasizes the government’s commitment to corporate and individual accountability
and to transparency throughout the pharmaceutical industry," said Daniel R. Levinson, Inspector General of the
United States Department of Health and Human Services. "The corporate integrity agreement requires senior
Pfizer executives and board members to complete annual compliance certifications and opens Pfizer to more
public scrutiny by requiring it to make detailed disclosures on its Web site. We expect this agreement to increase
integrity in the marketing of pharmaceuticals."

"The off-label promotion of pharmaceutical drugs by Pfizer significantly impacted the integrity of TRICARE,
the Department of Defense’s healthcare system," said Sharon Woods, Director, Defense Criminal Investigative
Service. "This illegal activity increases patients’ costs, threatens their safety and negatively affects the delivery
of healthcare services to the over nine million military members, retirees and their families who rely on this
system. Today’s charges and settlement demonstrate the ongoing commitment of the Defense Criminal
Investigative Service and its law enforcement partners to investigate and prosecute those that abuse the
government’s healthcare programs at the expense of the taxpayers and patients."

"Federal employees deserve health care providers and suppliers, including drug manufacturers, that meet the
highest standards of ethical and professional behavior," said Patrick E. McFarland, Inspector General of the U.S.
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Office of Personnel Management. "Today’s settlement reminds the pharmaceutical industry that it must observe
those standards and reflects the commitment of federal law enforcement organizations to pursue improper and
illegal conduct that places health care consumers at risk."

"Health care fraud has a significant financial impact on the Postal Service. This case alone impacted more
than 10,000 postal employees on workers’ compensation who were treated with these drugs," said Joseph Finn,
Special Agent in Charge for the Postal Service’s Office of Inspector General. "Last year the Postal Service paid
more than $1 billion in workers’ compensation benefits to postal employees injured on the job."

###
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11375 SYSTEM REQUIREMENTS 07-98 
 
11375 DATA REQUIREMENTS 
 
The minimum data element file requirements for systems approval derive from State plan 
requirements and Federal reporting requirements.  Data elements related to services not covered in 
the State plan need not be included. 
 
Claim format and content varies depending upon the type of provider that submits a claim and 
individual State plan requirements. 
 
NOTE: Subtitle F of Public Law 104-191 mandates that the Secretary of the Department of Health 

and Human Services adopt a wide range of national standards for the electronic exchange 
of health information.  Standards are to be adopted for: 1) electronic transactions and data 
elements, 2) code sets, 3) unique health identifiers for individuals, providers, health plans, 
and employers, 4) security of health information, and 5) electronic signatures.  The 
recommended standards for various types of standards mandated under Public Law 104-
191 will be made available for public comment via Notices of Proposed Rulemaking in 
the Federal Register.  Once standards are published as Final Rules in the Federal Register, 
States and all health related providers must implement standards within 2 years from the 
Federal Register publication date.  The final standards will supersede any/all standards 
currently in place for electronic transactions and data  elements. 

 
The Uniform Hospital Discharge Data Set (UHDDS), developed through the National Committee on 
Vital and Health Statistics (NCVHS) and required by HHS departmental policy, effective 
January 1, 1975, and which meets current PRO requirements of §11205, contains, for hospital 
service only, discharge data as a file requirement and is identified in this section as: 
 

* UHDDS as well as MMIS requirement 
** UHDDS requirement only 

 
The following data elements contained in the systems files are minimal and not exclusive 
requirements for source and use within the MMIS. 
 
1. Recipient Identification Number: 

A number that uniquely identifies an individual eligible for Medicaid  benefits. 
 
*2. Recipient Social Security Number (SSN): 

The number used by SSA throughout a wage earner's lifetime to identify earnings under the 
Social Security program. 

 
For newborns and children not having a SSN but covered under Medicaid use No. 1 above to 
identify these eligibles. 

 
3. Recipient Social Security Claim Number: 

The number assigned to an individual by the SSA under which monthly cash benefits (and 
Medicare benefits) are paid or eligibility is established. 

 
4. Recipient's Name: 

The name of the recipient. 
 
 
 
 
 
 
 
11-3-12 Rev. 18 
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07-98 SYSTEM REQUIREMENTS 11375 (Cont.) 
 
*5. Recipient's Address: 

The address of the recipient. 
 
*6. Recipient's Date of Birth: 

The date of birth of the recipient. 
 
7. Recipient's Race Code: 

a. The racial origin of the recipient 
** b. Race/Ethnic 

White, Black, Hispanic, Asian/Pacific Islander, American/Indian/Alaska  
 Native, and other 
 
*8. Recipient's Sex Code: 

The sex of the recipient. 
 
9. Recipient's Aid Category: 

The statutory category of public assistance, SSI or State supplementary payment under which a 
recipient is eligible for Medicaid benefits. 

 
10. Gross Family Income: 

The monthly gross income for the family of which this recipient is a  member. 
 
11. Family Size: 

The number of persons in the family of which this recipient is a member. 
 
12. Eligibility Beginning Date: 

A date that begins a period in which a recipient was certified as eligible to receive Medicaid 
benefits. 

 
13. Eligibility Ending Date: 

A date concluding a period in which a recipient is eligible to receive Medicaid benefits. 
 
14. Third Party Liability Code: 

a. A code indicating availability to a recipient of potential third party   resources. 
** b. Expected Principal Source of Payment 

(1) Self-pay 
(2) Workmen's Compensation 
(3) Medicare 
(4) Medicaid 
(5) Maternal and Child Health 
(6) Other Government Payments 
(7) Blue Cross 
(8) Insurance Companies 
(9) No charge (free, charity, special research, or teaching) 
(10) Other 

 
 
 
 
 
 
 
 
 
Rev. 18 11-3-13 
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11375 (Cont.) SYSTEM REQUIREMENTS 07-98 
 
15. Buy-In Status Code: 

The code indicating a recipient's status with respect to the Medicare Buy- In Program. 
 
16. Recipient Exception Indicator: 

A code indicating that all claims for a given recipient are to be manually reviewed prior to 
payment. 

 
17. Money Payment Code: 

A code indicating whether or not the recipient is currently receiving cash  assistance. 
 
 18. Medicare Type Code: 

A code indicating whether the recipient is covered by Medicare, and, if so, whether he/she has 
Hospital  Insurance Benefits (Part A) and/or Supplementary Medical Insurance Benefits (Part 
B). 

 
 19. Buy-In Eligibility Date: 

The date from which the recipient is eligible for the Medicare Buy-In Program. 
 
 20. Buy-In Premium Date: 

The date associated with a Buy-In premium amount. 
 
 21. Buy-In Premium Amount: 

The amount of money the State pays to HCFA each month per recipient for Buy-In coverage. 
 
 22. SSA-Information Exchange Code: 

A code scheme consisting of various numerical codes which describe situations that can occur 
at SSA or at the State level. 

 
 23. Recipient's Eligibility Certification Date: 

Date recipient was certified as eligible for public assistance, supplemental security income or 
State supplemental benefits. 

 
 24. Recipient's Location Code: 

The geographic or geopolitical subdivision of a State in which the recipient resides. 
 
 25. Medicaid Premium Amount: 

A recurring premium paid by medically needy individuals before they can receive Medicaid 
services.  The amount of the fee is based upon the number of persons in the family and the 
gross family income. 

 
 26. Medicaid Enrollment Fee Amount: 

A one-time enrollment fee paid by medically needy individuals before they can receive 
Medicaid services.  The amount of the fee is based on the number of persons in the family and 
the gross family income. 

 
 27. Medicaid Deductible Amount: 

The annual (or other period) amount which the recipient must pay toward the cost of medical 
services before Medicaid will begin to pay. 

 
 
 
 
 
 
 
 
11-3-14 Rev. 18 
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07-98 SYSTEM REQUIREMENTS 11375 (Cont.) 
 
28. Date of Death: 

The date of a recipient's death as indicated in the Social Services or SSI file after an official 
notice of death has been received. 

 
 29. Provider Number (State): 

A unique number assigned by the State to each participating provider of services. 
 
 30. Provider Name: 

The name of the provider of Medicaid services as used on official State records. 
 
 31. Provider Address: 

The mailing address of the provider. 
 
 32. Provider Pay to Address: 

The address to which Medicaid payments to a provider are sent. 
 
 33. Provider Type: 

A code indicating the classification of the provider rendering health and medical services as 
approved under the State Medicaid plan. 

 
 34. Provider Beginning Date of Service: 

A date beginning a period in which the provider was authorized to receive Medicaid payments. 
 
 35. Provider Ending Date of Service: 

A date concluding a period in which the provider is authorized Medicaid payments for services 
rendered. 

 
 36. Provider Group Number: 

The number assigned to the group practice of which an individual provider is a member. 
 
 37. Provider Type of Practice Organization: 

A code identifying the organizational structure of a provider's practice. 
 
 38. Provider Employer Identification Number: 

The number assigned to an employer by the Internal Revenue Service for tax reporting 
purposes. 

 
 39. Provider Social Security Number: 

The number assigned to an individual by SSA. 
 
 *40. Medicare Provider Number: 

The identification number assigned to a Medicare provider by HCFA (provider means any 
individual or entity furnishing Medicaid services under a provider agreement with the Medicaid 
agency (Reference 42 CFR 430.l). 

 
 41. Provider Year End Date: 

The calendar date on which the provider's fiscal year ends. 
 
 
 
 
 
 
 
 
 
Rev. 18 11-3-15 
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11375 (Cont.) SYSTEM REQUIREMENTS 07-98 
 
 42. Provider Specialty Code: 

A code used to indicate the medical specialty of a physician. 
 
 43. Provider Exception Indicator: 

A code indicating that all claims from a given provider are to be manually reviewed prior to 
payment. 

 
 44. Provider Credit Balance Amount: 

The amount of money the Medicaid program owes a provider. 
 
 45. Provider Credit Balance Date: 

The processing date on which the last amount was entered in the Provider Credit Balance 
amount. 

 
 46. Out-of-State Provider Code: 

A code indicating that the provider is located out of State. 
 
 47. Per Diem Rate: 

The payment amount for each day of care in an institution reimbursed on a per diem basis. 
 
 48. Percent-of-Charges Factor: 

The percent of a provider's charges that constitutes payment for certain categories of service. 
 
 49. Rate Effective Date: 

The effective date of the accompanying per diem rate or percent-of-charges factor. 
 
 50. Provider Location Code: 

The geographic or geopolitical subdivision in which the provider's place of business is located. 
 
 51. Provider Enrollment Status Code: 

A code indicating a provider's certification status with respect to the Medicaid program. 
 
 52. Provider Enrollment Status Date: 

The effective date of the accompanying provider enrollment status code. 
 
 53. Provider Group Name and Address: 

The name and mailing address of the provider group. 
 
 54. Transaction Control Number: 

A unique number identifying each claim transaction received. 
 
 55. Category of Service: 

A code defining the category of service rendered (e.g., general inpatient, pharmacy, physician, 
home health). 

 
 56. Laboratory, Medicare Certified Indicator: 

A code indicating that a laboratory is approved as meeting the requirements for participation in 
Medicare. 
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07-98 SYSTEM REQUIREMENTS 11375 (Cont.) 
 
 57. Laboratory Service Authorized Code: 

A code indicating the services/procedures that a laboratory which meets the requirements for 
participation in Medicare is authorized to perform. 

 
*58. Physician Identification: 

a. Attending Physician Number 
The provider number of the physician attending an inpatient in a hospital, nursing home, 
or other institution. 

 
This is the physician primarily responsible for the care of the patient from the beginning 
of this institutional episode. 

 
    **b. Operating Physician 

This is the physician who performed the principal procedure.  See Data Element No. 87 
below, for definition of principal procedure. 

 
 59. Referring Physician Number: 

The provider number of the physician referring a recipient to another practitioner or provider. 
 
 60. Prescribing Physician Number:   

The provider number of the physician issuing a prescription. 
 
*61. Principal Diagnosis Code: 

a. The diagnosis code for the principal condition requiring medical attention. 
 
    **b. The condition established after study to be chiefly responsible for causing the patient's 

admission to the hospital for care for the current hospital stay.  (HCFA requires the 
acceptance of ICD-9-CM coding.) 

 
 62. Other Diagnosis Code: 

a. The diagnosis code of any condition other than the principal condition which requires 
supplementary medical treatment. 

 
    **b. Conditions (up to four) other than the principal condition that coexisted at the time of 

admission, or developed subsequently, which affected the treatment received and/or the 
length of stay.  Exclude diagnoses that relate to an earlier episode which have no bearing 
on this hospital stay.  (HCFA requires the acceptance of ICD-9-CM coding.) 

 
*63. Admission Date: 

The date a recipient was admitted to a  medical institution. 
 
 64. Beginning Date of Service: 

The date upon which the first service covered by a claim was rendered.  If a claim is for one 
service only (e.g., a prescription), this is the only service date. 

 
 65. Ending Date of Service: 

The date upon which the last service covered by a claim was rendered. 
 
 
 
 
 
 
 
 
 
Rev. 18 11-3-17 
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11375 (Cont.) SYSTEM REQUIREMENTS 07-98 
 
*66.  Discharge Date: 

The formal release of an inpatient from a hospital. 
 
 67. Place of Service: 

A code indicating where a service was rendered by a provider. 
 
*68.  Patient Number: 

Any number assigned by a provider to a recipient or claim for reference purposes, such as a 
medical record number. 

 
 69. Patient Status: 

A code indicating the patient's status on the last date of service covered by an institutional 
claim. 

 
 70. Total Claim Charge: 

The sum of all charges associated with an individual claim. 
 
 71. Units of Service: 

A quantitative measure of the services rendered to, or for, a recipient (e.g., days, visits, miles, 
injections). 

 
 72. Third Party Payment Amount: 

The amount of payment applied toward a claim by third party sources. 
 
 73. Medicare Cash Deductible Amount: 

The unmet Medicare deductible subject to payment by Medicaid. 
 
 74. Medicare Blood Deductible Amount: 

The unmet Medicare deductible for blood subject to payment by Medicaid. 
 
 75. Medicare Coinsurance Charge: 

The Medicare coinsurance amount subject to payment by Medicaid. 
 
 76. Medicare Reasonable Charge: 

Payment amount recognized as the reasonable charge for Medicare. 
 
 77. Medicaid Co-Payment Amount: 

The portion of the claim charge which the recipient must pay, called coinsurance when 
expressed as a percentage of the payment amount. 

 
 78. Prior Authorization Control Number: 

A number that uniquely identifies a particular instance of prior authorization. 
 
 79. Payment Amount: 

The computed amount of payment due a provider for a claim transaction. 
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07-98 SYSTEM REQUIREMENTS 11375 (Cont.) 
 
 80. Date of Adjudication: 

The date a claim is approved (or partially approved) or disallowed. 
 
 81. Error Code: 

A code indicating the nature of an error condition associated with that claim transaction. 
 
 82. Date Entered Suspense: 

The date a claim transaction was initially suspended. 
 
 83. Payment Date: 

The date a payment instrument was generated for a claim transaction. 
 
 84. Allowable Procedure Payment: 

The maximum allowed amount payable for a particular medical procedure, treatment, or 
service item. 

 
 85. Professional Fee: 

The amount allowed to a dispenser of drugs as compensation for his professional services. 
 
 86. Prescription Number: 

The number assigned by a pharmacist to a prescription at the time it is filled. 
 
 87. Procedure Codes: 

Codes identifying medical procedures (i.e. accept and use exclusively the HCPCS in a 
physician or outpatient setting).  (For an inpatient setting, ICD-9-CM Volume 3 is 
recommended). 

 
    **a. Principal Significant Procedures: 

When more than one procedure is reported, designate the principal procedure.  In 
determining which of several procedures is the principal, apply the following criteria:   

 
(1) The principal procedure is the one which was performed for definitive treatment 

rather than performed for diagnostic or exploratory purposes, or was necessary to 
take care of a complication. 

 
(2) The principal procedure is that procedure most closely related to the principal 

diagnosis. 
 
    **b. Other Significant Procedures: 
 

(1) One which carries an operative or anesthetic risk, requires highly trained personnel, 
or requires special facilities or equipment. 

 
(2) Up to four significant procedures can be reported. 

 
(HCFA requires the acceptance of ICD-9-CM coding.) 
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11375 (Cont.) SYSTEM REQUIREMENTS 07-98 
 
 88. Drug Code: 

Codes identifying particular drugs; e.g., National Drug Code, drug tables. 
 
 89. Diagnosis Code: 

A table of codes identifying medical conditions; i.e., ICD-9-CM. 
 
 90. Drug Name: 

The generally accepted nomenclature for a particular drug. 
 
 91. Drug Classification: 

The therapeutic group in to which a drug is categorized. 
 
 92. Minimum Days Supply of Drugs: 

The minimum units of a drug prescription eligible for payment. 
  
 93. Maximum Days Supply of Drug: 

The maximum units of a drug prescription eligible for a particular drug. 
 
 94. Procedures Names: 

The generally accepted nomenclature for medical, surgical, dental, etc., procedure. 
 
 95. Diagnosis Name: 

The generally accepted nomenclature for a diagnosis.  Name is required only if not encoded by 
provider.  (See Data Element No. 6l.) 

 
 96. Unit of Measure:   

The unit in which a drug is dispensed (e.g., cc, capsule, tablet). 
 
 97. Drug Cancellation Date: 

The date after which a particular drug is no longer covered under the State Medicaid program. 
 
 98. Medicaid Reasonable Charge: 

Payment amount recognized as the reasonable charge for Medicaid. 
 
*99. Discharged Patient's Destination: 

A code indicating a recipient's destination upon discharge from a medical institution. 
 

a. Discharged to home (routine discharge). 
b. Left against medical advice. 
c. Discharged to another short term hospital. 
d. Discharged to a long term care institution. 
e. Died. 
f. Other. 

 
100. Billing Date: 

The date a provider indicates a claim was prepared. 
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07-98 SYSTEM REQUIREMENTS 11375 (Cont.) 
 
101. Procedure Charge: 

The charge for an individual procedure, treatment, or service item as submitted by the 
provider. 

 
102. Drug Charge:   

The charge submitted by a provider for a given drug prescription. 
 
103. Adjustment Amount: 

The amount (plus or minus) by which a provider's account is to be changed. 
 
104. Date Claim Received: 

The date on which a claim transaction is received by the claims processing agency. 
 
105. Date of Surgery: 

The date on which a surgical procedure(s) was performed on an inpatient. 
 
106. Drug Wholesale Cost: 

The generally accepted wholesale cost of a drug. 
 
107. Maximum Allowed Price: 

The maximum amount that will be paid for a procedure, treatment, or service item. 
 
108. Valid Sex Indicator:   

A code which indicates when a procedure or diagnosis is limited to one sex only. 
 
109. Age Range Indicator: 

A code which specifies an age range when a procedure or diagnosis is limited to a 
particular age group. 

 
110. Budgeted Amount: 

The planned expenditures for various Medicaid services over a given period of time. 
 
111. Screening Results Code:  

A code indicating the outcome of the various screening tests rendered. 
 
112. Screening Referral Code:  

A code indicating the nature of any referrals made as a result of screening. 
 
113. Screening Related Treatment: 

A code identifying procedures or services received as a result of screening.  
 
114. Family Planning Code: 

A code indicating whether any diagnosis, treatment, drugs, supplies, and devices, 
counseling  service, or other billed services or materials are for the purposes of family 
planning. 

 
115. Certification Review Indicator: 

Indicator showing that review was made of certification of a recipient who has been 
admitted to institutional care including approval status. 
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11375 (Cont.) SYSTEM REQUIREMENTS 07-98 
 
116. Certification/Recertification Date: 

The date of certification/recertification of a recipient who has been admitted to 
institutional care. 

 
117. Certification Status: 

An indication of initial certification status of a patient in an institution. 
 
118. Number of Requests for Extension: 

The number of times an extension of certification of stay was requested for a patient in an 
institution. 

 
119. Days Certified Initially: 

The number of days stay certified initially for a patient in an institution. 
 
120. Total Days Certified: 

The total number of days stay certified for a patient in an institution. 
 
121. Date of Application: 

The date that a recipient applied for eligibility status in the Medicaid program. 
 
122. SSN of an Absent Parent: 

See 42 CFR 433.138 for the conditions under which this piece of information must be 
captured. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11-3-22 Rev. 18 

Case 3:09-cv-00080-TMB     Document 78-2      Filed 03/24/2010     Page 18 of 25



Arlp iprazole 

disorder and other psychiatric disorders. However. FDA also states that de· 

An' I'I CAL A Nl'Il 'SYCHOTICS 28:16.08.04 

pression and certnin other psychiatric disorders are themse lves associated with 
an increased risk of suicide. (See Caut ions: Pediatric Precau tions. in Fluoxet ine 
Hydrochloride 28:16,£)4.20) Anyone considering the use of mirtazapinc in a 
child or adolesceOi for any clinical use must therefore balance the potent ial 
risks with the clinical need. (See Suicidality Precaulions under Dosage and 
Administmtion: Dosnge.) 

• Dosage in R e na l and Hepatic Impairment Allhough clearance 
of mirt azapine may decrease in patients with hepatic or moderate to severe 
renal impainnem. the manufaclUrer docs not make specific recommendations 
for dosage adj ustment in such patients. However. the manu facturer states thai 
since plasma concentrations of mirtuzupi nc mny be increased in patients with 
hepatic or moderate to severe renal impa inncnt. the drug should be used with 
caul ion in such patients. 

Description 
Mirtazapine is a pi perazinoazepi ne·derivative ant idepressant agent. As a 

tetfUcyclic antidepressant agem, the drug d iffers structurally from selective se· 
rotonin·renptakc inhibitors (e.g .. fIu uxetinc, sertraline), monoamine ox idnsc in· 
hibitors, and tricyclic antidepressant agents. 

The exact mechanism o f antidepressant nction o f mirtazapine has not been 
fu lly elucidated, bUI the drug appears to act as an antagonist a t cenlTaI presy· 
naptic a~·adrenergic autoreceplOrs and heteroreceptors resulting jn enhanced 
central noradrcncrgic and sefOtoncrgic lactivity. Mirtuzapine is a potent antag
onist of serotonin type 2 (5-HT2) and type 3 (5-HTJ ) receptors, but the drug 
docs not exhibit high aflinity for se rotonin type. IA (5-HT IA) or type IB (5-
HT I B ) receptors. Minuzapine is a potent ant agonist of histamine H I receptors, 
which may account for the prominent sL"<Iative eITccl<; of the drug. In addition. 
the drug c :c:hibits moderate peripheral a i-adrenergic blocking acti vity that may 
ex plain the occasional orthostatic hypotcnsion that reportedly has been asso· 
ciated with mirtazapine. The drug is u moderate antagonist at muscarinic reo 
ceptors. which may account for the relatively low incidence. of anticholinergic 
cffects assoc ioted with min ozapine. 

SumMon- (sec Users Guide). For additional informutiun on this drug 
until a more dchl ilcd monograph is developed and published, the manu
facturer ' s la beling shou ld be consu llcd . It is essential.hat the labeling be 
consulted for ·deta iled informalion on Ihe usual cautions. precautions, and 
contraindications. 

Preparations 
ExcipienBi in commercially available drug preparations may have clinically 

important effects in some individuals: consult specific product labeling for details. 

Mirtazapine 

Oral 
Tablets, film· 15mg- Mlrtazaplne FlJm·coated 
coated Tablets 

Remeron- {scored). Organon 

30mg- Mirtazaplne Film-coated 
Tablets 

Remeron- (scored). Organon 

45 mg- Mlrtazaplne Fllm·coated 
Tablets 

Remeron" , Organon 

Tablets, orally 15 mg- Mlrtazaplne Orally 
disintegrating Dislntegrallng Tablets 

Remeron" $olTab, Organon 

30 mg' Mirtazapine Oral ly 
Disintegrating Tablets 

Remeron· SolTab, Organon 
45 mg" Mirtazaplne Orally 

Olslntegrating Tablets 

Remeron· SolTab, Organon 

Sl'Il"f /r,1 R""'iliunJ 111/11111/)' : 009. 0 CUl'yril1 /JI. 111M 1997. Amrro'r l1 l1 Sa'l'irl} ' II! flru/IIJ ,S)'l lrm 
Plu",,,orists. Jill'. 

ANTIPSYCHOTICS 

ATYPICAL ANTIPSYCHOTICS 

Aripiprazole 

28:16.08 
28:16.08.04 

• Ari pipruzole is considered an atypical or second·generation ant ipsychot ic 
agent. 

Uses 
• Psychotic Disorders Aripiprazole is used for the symptomatic man
agement of psychotic disorders (e .g .. schizophrenia). Drug thempy is integml 
to the management of acute psychotic episodes and accompanying violent be
havior in patients with schizophrcnia nnd genemlly is required for long·!enn 
stnbilization to sustain symptom rem iss ion or cont rol and to min imize Ihe ri sk 
of relapse. Antipsychotic agents arc the principal cl ass of drugs used for the 
management of all phases of schizophrenia. Patient response and tolemnce 10 

antipsychotic agents are variablt:. and patients who do not respond to or tolemte 
one drug may be successfully treated with an agent from a di fferent class O f 

with a different ad verse effect profil e. 

.Schizuphrellia Aripiprazo l~ is used omlly fo r the acute and mainte
nance treatment of schizophrenia in adu lts and adolescents 13-17 years or age. 
Schizophreni a is a major psychot ic disorder that frequently has devastating 
eITects on various aspccts of the patient'S life and carries a high risk of suicide 
and other life · threatening behaviors. Manifestations of sch izophrenia involve 
multiple psychologic processes. includi ng. perception (e.g., halluci nat ions). ide
ation. reality testing (e.g .. de lusions). emot ion (e.g .. flatness. inappropriate af
fect), thought processes (e.g., loose associ ations). behavior (e.g .. c:1tatonia. dis· 
organization), lmention, conccntrat ion. moti vat ion (e.g .. avolition, impaired 
intention and planning), and judgment. 11le principal manifestations of this 
disorder usua lly are described in tcnns of positive and negat ive (deficit) symp
toms and, mOil! recently. disorganized symptoms. Positi ve symptoms incl ude 
hallucinations, delusions, bizarre behavior. hostility. uncoopemtiveness. ami 
paranoid ideation. whiie negUl ivc'symptoms include restric ted mnge and inten· 
sity of emotional express ion (affective flattening), reduced thought and speech 
productivity (alogia). anhedoni a. apathy, and decrcused initiation of goal-di· 
rected behavior ~uvoliti()n ) . Disorganized symptoms include disorgani zed 
speech (thought disorder) and bchuvior and poor allcntion. 

Short-tenn I!fficacy of oml aripipruzole monotherapy in the acute treatment 
of schizophrenia in adu lts was cvuluated in 5 placebo-controlled studies o f 4 
and 6 weeks' duration principally in acutely re lapsed . hospitalized patients who 
predominant ly met DS M· III/IV criteria for schizophrenia. Fou r of the 5 studies 
were able 10 distinguish aripiprazoic from plact!bo. but the smallest study did 
not. In the 4 positive studies. asscssment of improvement in mani fes tations of 
sehi zophrcniu was based on results of psychiatric ruting scales. includ ing the 
Positive and Negative Syndrome Scule (PANSS). lhc PANSS positive subscale. 
the PANSS negative subscaJc. and the Clinical O lobal l mprc.~ s ions (CO l) scale. 
Aripiprazolc generally was found to be sUP'!rior to plncebo in improving both 
positive and negativc manifestat ions in acute c f': :lcerbalions of schizophrenia 
in these 4 studies. Eflicacy of 10· . 15-, 20· , and 30· mg da ily dosuges of uri· 
piprazole was establishcd in :2 slud ics fo r each dosage: howcver. there wus no 
cvidence that highcr dosages offered any therapcutit: advantage ove r luwcr 
dosages in these studies. Ac ti ve controls (haloperidol or risperidone) were used 
in addition 10 pluccbo controls in 3 of these stud ies, but study design did not 
a llow for comparison between aripiprazole and the acti ve controls. An exam· 
ination of popu lation subgroups did not reveal any cleurevidence of di fferential 
responsiveness to the drug based all age. gender. or race. 

In a longer-tenn study, adult inpatients or outpatients who met DS M·I V 
criteria for schizophrcnia alld who were. by history, symptomatically stable Oil 

other ant ipsychotic agents fo r at leas t 3 months were d iscontillued from those 
other agents and random ized to receive eit her oral aripiprazole 15 mg daily or 
plucebo for up to 26 weeks o f observation for relapse in Ihe duuble·blind pha.<;e. 
Relapse was based on results of the CG I· lmpruve meni and PANSS psychiatric 
rating scales. Patients receiving aripiprazole experienceu a significanlly longer 
time to relapse over the subsequent 26 weeks comparcd with those rece iving 
placebo. In addition. pooled data fro m 2 double·hUml. multiccnter studies in 
acutely ill patients with schi zophrenia in whom therury with aripiprazole or 
haloperidol was continued for 52 weeks demonstrated a substanti ally higher 
mte of symptomatic remission across 52 weeks in the nripiprazole·treated pa
tients compared with the halope ridol· treated patiellls; improved tolerability 
with aripiprazole may have contributed to the highe r overall remission rates 
observed in th is pooled analysis. 

Shon-ternl efficacy of oml aripiprazole in the acute treatment of schi zo· 
phrenia in adolesccnts 13-1 7 years of age was evaluutcd in a double·blind. 
placebo-controlled Irial of 6 weeks ' durat ion in 302 outpatients who met DSM
IV cri teria for schizophrenia nnd had a PANSS tOial score of 70 or more at 
baseline. Patients were r.mdomizcd to receive a fi xed dosage of aripipmzoie 
10 mg daily or 30 mg daily or to receive placebo. Both dosages of aripiprazole 
were fo und to be superior to placebo in reduci ng the PANSS total score. which 
was thc primary e ffi cacy measure; the lO-mg daily dosage also demonstrated 
superiority over placebo on the PANSS negative subscale score :1t the study 
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end point. Howcver, the 30-mg dai ly dosage r .. iled 10 demonSLrl.tlc superiority 
ovcr the IO-mg daily dosage. The drug was generally wclltoleralcd. 

Ailhough the dfkacy or aripiprazole as maimcnance .lhcrapy in pedialric 
palienls wilh schizophrenia has not been systcmatically cvaluated. Ihe manu
racturer stales Ihat such efficacy can be extrapolated from adult d,lIa in addition 
(0 comparisons of aripiprazole pharmncokinetic parameters in adull.~ and pe
diatric patients. 

Ir uripiprnzule is used for extended periods. the need for tonlinucd therapy 
should be reassessed periodicully. (Sec Dosage and Admini stration: Dosage 
and sec also Pl!diatric Use under Wamings/precamions: Spccilk Populations. 
in Cautiuns.) 

The American Ps),chialric Associmion (APA) considers most atypical an
tipsychotic agents first-line drugs ror Ihe management or the acute phase or 
sch izophrenia (including first psychOlic episodes). principally because or the 
decreased risk or adverse eXlrapyrJmidnl effects and tard ive dyskinesia. with 
the understanding that the relmiw advllntages. disadvantages. and cost-cffec
tivl!ne s.~ or conventional and atypical untipsychot ic agents remain controversial. 
The APA stmes thm, with the poss ible exception of clozapine for the manage
ment of treutment-resistant symptoms, there currently is no definitive ev idence 
that one utypical antipsychotic agent wiIJ have superior eflleacy compared with 
another agent in the tlass, although meaningful differences in response may be 
observed in individual patients. Cunvc ntional antipsychotic Olgents may be con
sidcred firs t-line Iherap), in patients who have been treated successrully in the 
past with or who prerer conventionul agents. TIle choice of an muipsyehotic 
agent should be individualized, considering past response to therapy. adverse 
effect prolHe (including the patient 's experience or subjective effects such as 
dysphorill), and tite patient's prercrence for a specific drug. including. route of 
administration. II 

For additional inronnation on the symptomatic management of schizo
phrenia . including treatment recommendations and resu lts of the Clinical An
tipsYCtlOtic Trials or Intcrvention Effectivenl!ss (CATfE) study, sec Schizo-' 
phreniu ;.Ind Othl!r Psychotic Disorders under Uses: Psychotic Disorders. in the 
Phenolhiazines General Stalcment 28: 16.0H.24. 

• Bipolar Disorder Aripiprazolc is used as monothernpy or as an ad
junct to either lithium or valproate for the acute and maintenunce (reatment or 
manic or mixed episodes associated wilh bipolar I disorder with or without 
psychutic fe;lturcs in adults and pediatric patil!nts 10-17 years of age. Accord
ing to DSM-IV criteria, manic episodes ;.Ire distinct periods last ing. I week or 
longer (m less than I week if hospita lization is required ) of abnonnally and 
persistently elevatl!d, expansive. or irritable mood accompanied by lH least 3 
(or 4 if the mood is only irritability) of the following 7 symptoms: grandios ity, 
reduced nl!ed for sleep. pressurc or speech. flight of idl!as. distractabi lity. in
creased goal-direcwd activity (cithl!f socially, at work or school. or sexually) 
or psychomotor agitation, and cngaging in high-risk bdwvior (e.g., unre
strained buying sprees, sexual indiscretions. roolish business investments). 

Effieaty of aripiprazole monOlherapy in the treatment or acute m.mic and 
mi xed episodes has been demonstmted in 4 shon-Ienn (i.e .. 3 weeks' duration), 
platebo-contrulled trials in hospilulii'.cd adults who met DSM-IV cri teria for 
bipolar I disorder with manic or mixed episodes. 1llesc studie .~ included pa
tients with or without psychotit featu res and 2 of the studies ulso included 
patients with or without a rapid cycling courSI!. The printipal rating instruml!nt 
used for assessing manit symptoms in these trials was the Young Munia Ruting 
Scule (Y -MRS), an I I -item cliniei;.ln -ratcd scale traditionally useJ to 'Issess the 
degrec of manic symptomatology in a range rrom 0 (no manic features) to 60 
(maximum score,. The main secondary ruting instrument used in these trials 
wus lhe Clinica l Glohul Imprcssion-B ipolur (CG I-BP) sC;lle. In these trials. 
nripiprazole IS-30 mg once daily (wi th an initial dosage o f 15 mg duily in 2 
studies :lOd an initiOlI dos:lgc o r 30 mg daily in the other 2 studic.~) was found 
to be superior to platebo in the reduction o r the Y -MRS 10lal score and the 
CGI-BP Severitv of Illness score (m.mia). In the 2 studies with an initial ari
piprazule d(lsag~ of 15 mg daily. 48 and 44% orpUlients were receiving 15 mg 
d:lily at the study end point: in the::! studks with :10 initial do.~age ot' 30 mg 
daily. 86 and H5% of patients were receiving 30 Illg daily at end poin t. 

Aripiprazule is used as monotherapy for the acute and maintenunce treat
ment of manic :md mixl!d episodes associated with bipolar I disordl.! r with or 
without psychotic rl!atures in pediatric patients 10-17 years of agl.!. Emcacy of 
uripiprnzole in the .. cute trealml!nl o f m.mic and mi xed I!pisodes has !:>cen dem
onstrated in u double-blind. placl.!bo,coOlrulied study of 4 weeks' dur.uion in 
pediatric outpat ients who ml!t DSM-fV criteria for bipolar I disorder manic or 
mixed episudes (with or without psychotic rcatures) and who had Y·MRS 
scores of 20 or greater at baseline. Palients in this study rccciwd aripiprazole 
10 mg daily. aripiprazoll! 30 mg dully, or placebo. Aripiprazole was initiated 
at a dosagc or::! rng daily, then titrnted to 5 mg daily aflCr 2 dilYs. and to the 
target dosage or 10 mg daily in 5 days or 30 mg daily in 13 days. Both dosagcs 
or aripiprazolc were round to be su(X!rior to placebo in the reduction of the Y-
MRS total Score from baseline to week 4. I 

Efficacy of aripipr.lzole as an adjuntt to li thium or yalproatc in the trcntment 
or acule manic and mixed episodes has been demonstratl.!d in a pl:lcebo-con
trolled study of 6 weeks' dur.ltion in adult outpatients who met DSM,IV criteria 
ror bipolar I disorder m:mic or mixed type (with or without psychotic features). 
Patients initially received open-label lithium (dosage producing a serum lithium 
concentration of 0.6-1 rnEq/L) or valprontc (dosage producing a serum valproic 
acid toncentrJ.tion of 50-- 125 mcg/mL) mOIlOlherapy for 2 weeks during the 
lead-in phase. At the end oj" 2 weeks. pmicnts demonstrating an inudequate 
response to lithium or valproale were randomized to receive either aripiprazole 
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(15 mg daily or increased to 30 mg daily as carl)' as day 7 ) or placebo as 
adjunctive theT:lpy wilh open-label lithium or va lproale during the 6-weck, 
placebo-controlled phase. Patients who recei ved adjunctive aripipntzole with 
lithium or vulpro:ue demonstrated greater reduclions in the Y -MRS total score 
and the CGI·BP Severity of Illness score (milnia) tOm pared with patients who 
received adjunctive placebo with lithium or valproate. 

TIl\! USI! of aripiprazole as an adjunct to lithium or vulproate in the acute 
treatment uf manic or mixed episodes associated with bipolar I disordl!r has 
not been evaluuted in the pediatrk population. However. the manufacturer 
states that suc h dfitaty can be extrapohlled rrom adult data in uddition to 
comparisons or aripiprazole phannOlcokinelic paraml!ters in adults and pediatric 
patients. 

For the initial management of less severe lTlunk or mi .\;ed episodes in pa
tients with bipolar disorder.' current APA recommendations state Ihat Illonoth
empy with lithiulll. valproate (e.g .. valproale sodium. valproic acid. diva 1-
procx), or an antipsychotic such as olunzupine may be adequate. For more 
severe manic or mixed episodes. combination thempy with an untipsyt:hotit 
and lithium or valpromc is rl!commended as firs t-line therapy. For runher in
formulion on the managemell! of bipolar disorder, see Uses: Bipolar Di sorder. 
in Lithium Salls 28:2~. 

111e efficacy or aripiprazole as longl!r-tenn therapy (i .e .. longer Ihan 3 
weeks) in udults' with bipolar f disorder was dl!monslmled in 1I double-blind. 
placebo-controlled lrial in patients wi th :1 recent manic or mixed episode who 
had been stabilized on aripiprnzole Cl5- 30 mg daily) and then maintili ned on 
Ihe drug. for at leust 6 consecutive weeks. Following this 6-wcck maimenance 
pbuse, pat ients were randomized to receive e ither placebo or :lripipmzole and 
monitored for manic or depressive relapse. Patients receiving aripiprazole ex
perienced II s ignificant delay in time to rel:lpse and there were fewer relapses 
umong those receiving aripiprazole than among those rece iving plilceho. 

A'n analysis of these data for possible age· and gender-relatl!d effects on 
treatment outcome did not suggest uny differl!nce in aripipmzolc' s efficacy in 
bipolar disorder based on the :lge .md gender or the pariem: howevcr. Ihere 
were insufficicnt numbers of patienls in each of the et hnic groups tn ndequmely 
assess race-related erfccts. 

Although the efficacy of aripiprazolc a." maintl.!n:mce thempy in pediatric 
patients with bipolar disorder hits nol been evalualed. Ihe manuructurcr stales 
that such erlicacy can bl! extrapolated from mluli datu ir mldition to compari
sons of aripipraznle phannacokinetic parameter.; in adults and pcd iutric pa
tients. 

Thl! manufacturer states that the eflk.\cy of aripiprazole in biJx.llar disordl!r 
has nut been systematically I!vuluated for long-temi usc (i.I! .. extl.!ed ing 6 
weeks) and recommends Ihat clinicians who elcct to use. aripiprazole. for ex
tended periods periodically reevuluatc the long-teml risks and benefits of thl.! 
drug ror the individual patil!nL 

• Major Depressive Disorder Ari pipmznle is used omlly as ;\0 :ld
junet to umideprcssams ror the acute tTl!atmem or major depress ive d isorder in 
adults. The adj unctive efficacy of aripiprazole has been delllonstmted in 2 slulTI
tenn. double-blind, placebo-controlled tri:lls of 6 weeks' duration in adults who 
met DSM-IV cri teria for major dl!prcssive disorder and who had an inudequall! 
response to previous antidepressant therapy (1- 3 coursl!S) in the tllrrcnt episode 
and who had also 'demJonstrated an inadelllwte rl!sponse during a prospei,: tivl! 
trl!atment period to H weeks of antidl!pressnnt therapy with extended-release 
paroxetine. extended-releasc vehlara.xine. (Juoxetinl!. est italopram. or :-,ertra
line. The primary instrument used fm assessing dl!pressivc symptoms was thl! 
Montgol1lery-Asberg Depression ROIling Scale (MADRS ). a IO-item d inician
ratcd scule used 10 a'>ses." tbe degree o r depressive symptomOltology. The pri n
cipal secondary instrument was the Sheelliln Disabi lity Scale (SDS), a 3-itcm 
selr-raled instrument u~ed to assess Ihl.! impaci or depression on three domains 
of runctioning (work/school. social li re, and fami ly lir!.!). with I.!ach iter'n scorcd 
rrom 0 (not al ali) 10 JO (extfl!/1lI!). In both or these trials. aripipraznle was 
found to be superim to placebo in rl!duting mean MADRS ({)tal SCOTI!S; aripi
prazole was also superior to pl:icl!bo in rcduting the meun SDS score ill one 
study. Patients'_ in both trials initially received an aripiprazole dosage of 5 mg 
daily: subse4uent dosilg~ adjustments. based on efficacy and tolerability. could 
bl! made in 5-mg increments I week apan. Allowable aripipralole dos;lges wl.!re 
2. 5. 10. and 15 mg daily; patients who werl.! not receiving th l! potent cyto
chrome P-450 (CYP) isoenzyme 206 inhibilOrs Iluoxetine and paro.xct ine could 
also rece ive 20 mg dui ly. 

An analysis or population subgroups did not rcveal evidence of dirrl!rcnlial 
response bilsed on age. choice or prospective antidepressant. or race. With 
regard to gender, a smaller mean reduction ill the MADRS totul scorl! was 
observed in males th an in remales. 

• Agitation Associated with Schizophrenia or Bipolar Mania 
Aripiprazoll! is used 1M for the acutl! milnagcrnent of agitution assoc iated with 
schizophrenia or bipolar disorder. mi xed or manic. in adults for whom treat
ment with aripiprazole is appropriate nnd who require an 1M antipsyc hotic 
agent for r:lpid control of behaviors that interrere with diagnos is and c;lre (e.g .• 
Ihreatening behaviors, escalating or urgl!nlly dislressing behavior, sclf-exlmust
ing bdmyior). According to DSM-IV. psychomotor agitation is defined ;IS c.\;
cessive molor activity associated with a fee ling of inner tension. 

1lle emcacy of 1M aripiprazole for the management of acute agiWtion was 
I!stablished in 3 short-tl!nn (i.e .• single-duy) . platebo-controlled trial s in hos
pitalized, ugit:tll!d patients with either sthizophrl!niu or bipolar I disorder 
(manic or mixed episodes. with or withnut psychoti c fl!atures). Each of the 3 
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trials used a s ingle act ive comparator treatment of e ither haloperidol injection 
( for the schizophrenia slUdies) or IOr.lzcpam (for the bipolar mania study). 
Putients enrolled in the studies nceded to be judged by the invest igators as 
cl inically agitated and appropriatc candidmes for 1M therapy. In addition, the 
patients needed to exhibit a level of agitation that met or exceeded a threshold 
score of 15 on the 5 hems constitUling the Posi tive and Negative Syndrome 
Scale (PANSS) Exci ted Component (i.e .• poor impulse control, tension. hos· 
tility. uncoopcrat iveness. and excitcment items) with at least :! individual item 
scores or 4 (,'modemte") or greater using a 1- 7 scoring system, where scores 
or I or 7 indictlte absent or extreme agitati on. respect ively. The primary mea· 
sure used ror assessing ertlcacy in manuging agitation in these trials was the 
change rrom baseline in the PANSS Exci ted Component at 1: hours post injec
tion. A key secondary measure was the C linica l G loba l Impression of Improve
ment (CG I. I) scale. P;ll iellts could receive up to 3 injections orIM aripiprazole: 
however, pm ients could not receive the secomj injection until after the initial 
2·ilOUf period when the primary efficacy mellsure was llssessed. 

In the first placebo-controlled trial. 1M aripiprazole wa<; given in fixed sin· 
gle doses of It 5.25, 9.75. or 15 mg in agitated hospitalized patients presenting 
predominantl y with scilizophrenill. AJlI M aripiprazole doses , with the excep· 
tion of lhe I -mg dose. were found to be superi or to placebo in reducing the 
PANSS E.'l:cited Component score and on the CGI· I scale at 2 hours foll owing 
injection in thi s study. In the second placebo·controlled trial in agi tated hos· 
pitali l:ed patients predominantly with schi zophrenia. one fi xed 1M dose of ar
ipiprazole 9.75 mg was evaluated and found to be superior 10 placebo on Ihe 
PANSS Excited Com ponent.and on the CGI -I sca le lit 2 hours following in
jection. In the third placebo-controlled trial in agitated hospitalized patients 
with bipolar I disorder (manic or mi xed), 1: fixed aripiprazole injection doses 
of 9.75 mg and 15 mg \vere evaluated; both doses were found to be superior 
10 placebo in reducing the PANSS Excited Cumponent score at 2. hours post~ 

injection. An unalysis of thest! 3 controlled studie .~ for possible age-. ruc!.!-. or 
gender·n:lalCd effects on treatment outcome did not suggest any difference in 
efficacy based on these. patient characteristics. 

Dosage and Administration 

• Administration Aripiprazole conventional tahlets, omlly d isintegrJt~ 
ing tablets, and oru l solution are :Jdmin istercd orally once dai ly without regard 
to meals. Aripipruzolc injection is administered ollly hy 1M injection. 

Patients receivi ng aripi pmzole orally disi ntegrating tablets shou ld he in
struc ted not to remOVe a tablet fmm the bli ster package until just prior to dosing. 
With dry hand .~ . the. blister package shou ld be peeled open to expose a tablet. 
The tab[et should then be removed and placed on the tongue, where it rapidly 
disintegrates in saliva. The manufac turc r rec.:ommends that the orally disinte· 
grating tablets be taken witlmut liquid: however. they may be laken with liquid, 
if necessary . Orally dis integrating tablet s shou ld /lot be spl it. 

Aripi prJ7.u le inject ion should be inspected visually for paniculate mUlier 
and discolofl]tion prior to administration whenever solution and conta ine r per· 
mit. The required volume of injection shou ld be withdmwn from the vial into 
a syri nge umlthell injected slowly 1M, deep into the n1U.~c/e mass. Aripipfllzole 
injection should lIor be il(hninistered IV or subl.:utaneously. Unused ptlnions of 
the solution should be discarded. 

Putients receiving uripiprai',ole should he monitored for possible worsening 
of depression. suicidu[ity, or unusual. changes in hehavior, espcciuJly at the 
beginning of therapy or during periods of dosage adjustment. (See Worsening 
of Depression und Suic idal it)' Risk under Warnings/Prec.:autions: Warnings. in 
Caut ions.) 

• Dosage Aripiprazole oral solution tlmy be given a t the same dose on a 
mg·per·mg basis as the conventional tublct s trengths of the drug up to a du~c 
of 25 mg. Howe ver. if Ihc or.11 solution b used in patients who were receiv ing 
aripiprazo[e 30 mg as !:(lO\'emional tahlets, 11 rJuse of 25 mg of the oral solution 
should be userJ . 

Since conventional tablets and orally di.~ illtegr'Jling table ts of aripiprazo[e 
arc bioequivulen t, dosi ng for the orally disinlegrut illg tabJcts is the same a.~ for 
thc conventional table ts. However, 1M administration of II dose of the com
mercially avuilabJc injection results in maxi mum plasma uripipruzole concen
trations and areas under the plasma concemralion-time curve (AUCs) (2 hours 
post-administration) tlml arc about 19 .md 90t;1'! higher. respectively. than Ihose 
resulting from an identic:JI oml dose. 

Schizophrellia For the acute manugement of schizophreniu in adu l1s. 
the recommended initial ami targel dosage of uripipr:Lzo[e is 10 or 15 mg orally 
once daily. Although dosages ranging rrom 10- 30 mg daily administered a.~ 

conventiona l table ts were erfective in clinical trials. the manu fac turer states 
that dosages exceer.!ing 10--15 mg daily did not result in greater eflicacy . Bc
cause stear.!y-statc plusma concentrations of uripipruzole and dehydro-aripipra· 
zoic. its active metabolite. may not be alluined fur 2 weeks, dosage adjustments 
generally should be made at interva[s of not less than 2 weeks. 

For the acute management of schizophrenia in adolescents 13--17 years of 
age. the recommended target dosage of aripipmwle is III mg orally once daily. 
Thempy WllS initiuted in a dosage o f 2 Illg onc.:e d;lily in these patients, with 
subsequent litrmion to 5 IIlg once dai ly after 2 days and to J() mg once dai ly 
after 2 additiollul days. TIle m:mufaclurcr recmmnends that :lily subsequent 
dosage inercascs be made in 5-mg once dai ly inc rements. A lthough aripiprazolc 
dosages of [0 and 30 mg once dail y adminislcreu us conventional tablets have 
been studied in adolescents . the 30·mg daily dosage was not found to be more 
effec tive than the IO-mg dail y dosage. 

TIle optimum durulion o r oral arjpiprazolc thempy in patients wilh schiw
phrcnia currenliy is not known. but maintenance therapy with aripiprazole 15 
mg once daily us conventional tablets hus been shown to be effective in pre
venting relapse for up to 26 weeks in adu lts. In addition, a combined analysis 
of data from 2 double-blind, multicenter studies indicales that maintenance 
therapy with 'the drug may be effective for up to 52 weeks in adults. 

Although the efficacy of oral aripiprazole as maintenance therapy in pedi
atric patients with schi zophrenia has not been systematically evaluated. tite 
man ufac turer Slates that such efficacy can be eXlrapo[ated from adult duta in 
addition to comparisons of aripiprazllie phannacokinetic parameters in adults 
and pediatric patients. 

TIle Americ:Jn Psychiatric Association (A PA) Slates that prudent long-tenn 
treatment options in patients with schizophrenia wilh remilled first episodes or 
multiple episodes include either indelinile maimcmlllcc therolpy or grudual dis
continuance of the antipsychotic agent with close fo llow· up and a plan 10 re in
stitute treatment upon symptom rccurrence. Di ~con t inuance of antipsychotic 
therapy should be c.:Ollsidcred only after a period of at least I year of symptom 
remission or optimal response while receiving the antipsychotic agent. In pa
tients who have har.! multip[e previous psydlOtic episodes or 2 psychotic epi
sodes within 5 years, indclini te maintenance antipsychotic treatment is rec
ommended. 

TIle manuf;lcturcr stales that it is generally recommended that paliellls re
spond ing to aripipmzole Iherapy shou ld continue 10 receive the drug beyond 
the acute response, but at the lowest dosa,ge needed to maimain rem ission. The 
need for WllIinued Ihempy with the drug should be reassessed periodically. 

There arc no sys tcm;lt ically collected data to specifically :Iddress sw itching 
patients with schizuphrcnia rrom mher ant ipsychotic agen(.~ to aripiprazole or 
con~e rning concomitant administ rat ion with oth!.!r ant ipsychotic agents. 1m· 
mediate dis!;(lIltinuance or the previous anti psyehotic agent may be acceptable 
in some patients with sc.:hizophrenia. and IIIOTe graduul discontinu;mce may be 
most appropriate for o ther patients. In all patients. the p!.!riod of overlapping 
antipsychotic admini.~trution should be minimi i',ed. 

Bipolar Disorder For the management of manic and mixed epi sodes 
associated with bipolar I d isorder in adults, Ihe recommended initial :Jnd t:lrget 
aripiprazole dos:!ge in adults is IS mg given orally once dai ly as monOlhempy 
or as adjunctive therapy wi th li th ium or valproate . Based on clinical response, 
thc dosagc can be increased to 30 mg dai ly. Howcver. safcly of aripiprazolc 
dosages exceeding 30 mg daily has not been established. 

For the management or manic and mi xed episodes assoc iated wi th bipolar 
r di sorder in pcd ia!ric patie nts ,10--17 years of age. the manufacturer recolll
mends a target aripipra7.ole dosage of 10 mg daily givcn orally as monotherapy 
or a,~ adjunctive Ihempy with lithium or valpm;ue. In c li ni!:al studies. aripipra
zoic dosages of 10 or 30 mg daily were found 10 be effective: initially. pediatri c 
patients received 2 mg daily for 1 days, then 5 mg. daily for an additional 2 
days. and then the target dosage of 10 mg dai ly. Subsequent inc reases in the 
dai ly dosage of aripipruzole should be made in 5· mg increments. 

Thc optimum dur.uiun or aripiprazolc Iherapy. whether used as lIlo liolh
erapy or as adjunctive ther~p)' , ror bipolar I disorder currently is not known. 
While it is generally agreed that phamJacologic trcmmcnt beyond an ac.:ute 
response in mania is des irable, both for maintenance of the initial response and 
for prevention or new manic episodes, therc arc no systematically obtained data 
to support the usc of aripi prazole beyond 6 weeks in adults. The manura!:turc r 
slates that clinicians who c[ect to use aripipra7.0ic in "rJult s for extended perinds 
shouid period ically reeva luate the long-tenn risks and benefi ts of the drug ror 
the indi vidual p:llient . ' 

The emcacy of aripipmzole for mainlen:lllce Ih"' r:lpy of bipolar r disorder 
in pcdim ric palienls has nol been eV<l lmll!.!d: however. such effi cacy can he 
ex trapol<lted fmm adult datll <l long wi th comparisuns uf phannacokine tic pa
rallleters of the drug in adults and pcdi.llric palien ts . It is generally reCtlIll
mended that responr.!ing pediatric patients continue to receive aripipraznlc be
yond the aClLlc respon se, hUI at the lowest dosage needed to maintain remi ssi()n. 
Pediatric patients should be periorJically reassessed to tictennine the need for 
maintenance therapy. 

Major Depresshe Disorder For adjun!:tivc management of major de
pressive disorder in adulL~ already receiving an antidepressant, the manufac
turer recommends ;111 initial <lripiprazole dllsnge of 2-5 mg or.tlly once daily 
for acute treatment. Subsequent dosi'ge adjustnlelHs of up to 5 mg daily shou ld 
occur gmdually at imcrvals of at least I week . EfJklc.:y of the drug was estab
lished within a dos;Lgc range of 2-- 15 mg daily in dinical studies. 

The manufacturer states that the efficacy or aripiprazule for adjuncti ve 
maintenance treatment of major depressive di sorder has I10J becn evaluated anrJ 
the optimum duration of aripiprazole maintenance therapy for major depress ive 
disorder is not known. [I' aripiprazole is used for maintenance therapy. the neerJ 
for continued therapy with the drug shou ld be rClIsS(;,ssed periodically. 

Agitatioll associated with Sc/ti:,ophrenia or Bipolar Mallia For 
the prompt colllrol of agitation associated with schizophrenia or bipolar mania 
in adulls. (he recommended dose of aripipr.lzole is 9.75 mg given 1M us a 
single dose. In cliniclll trials. effectiveness of 1M aripipmzole in controll ing 
agit'ltion in schizophreni:l and bipolar man ia was demonstr.tted with doses o f 
5.25-15 mg 1M: however, no addit ional benctit was demonstmted for Ihe 15-
mg dose compared with the 9.75-mg dose. A lower ini tial 1M dose or 5.25 mg 
may be considererJ when cl inically warranted. 

If agitm ion pers ists following the initial dose of aripiprnzo[e. subsequenl 
doses up to a c.:umu lutive dose of 30 mg daily Illay be given. However, the 
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manufacturer states thm the efHcacy of repeated doses of 1M aripiprJ7.ole in 
agitated patients has not been systematically evaluated in controlled trials. In 
addition. Ute silfety of total daily 1M doses exceeding 30 mg or 1M inject ions 
'given more frequently than every 2 hours has not been adequately evaluated 
in clinical trials. 

If continued aripipr;lzole therapy is clinically necessary. oml aripiprazolc 
therapy in a dosage of 10--30 mg daily should replace 1M themp), as soon as 
poss ible. 

• Special Populations No dosage adjustment is necessary in paliellls 
with renal or hepat ic impairment or in geriatric palients. In addition, no dosage 
adjwilmcm is rccornmemlcd based on gender or race. 

Dosagc of aripiprazole should be reduced to one-half the usual dos:tge in 
p<ltients receiving concomilantlherapy with potent inhibitors of cytochrome p. 
450 (CYP) isoenzyme 3A4 (e.g .• clarithromycin. ketoconazole). Dosngc of 'Ir
ipiprazok should be reduced to at lc'lst one-half the usual dosage in patienl s 
receiving conl'Omitanlthcrapy with potential inhibilOrs of CYP2D6 (e.g .. quin
iLline. fluoxct inc, p:troxctine). The aripiprazule dosage may be increused 10 the 
usual dosage :lfter discOnlinuance of the CYP3A4 or CYP2D6 inhibitor. (Sec 
Drug Interactions: Ketoconazolc and Other CYP3A4 Inhibitors and sec also 
Drug Interacti ons: Quinidine and O ther CYP2D6 Inhibitors.) 

Dosage of aripipr;Izole should be doubled upon initiation of concom itant 
ther!Jpy wilh drugs that induce CY P3A4 (e.g .• carbamazepinc); additional rJos
age escalat ion should be based on clinical evalumion. The aripiprazolc dos:Lge 
should be decreased to 10-15 mg daily if the CYP3A4 inducer is discont inued, 
(Sec Drug Inter.tct ions: Carbamazepine and Other CYP3A4 Inducers.) 

Cautions 

• Conlraindications Known hyperscnsitil'ity rcuction to aripiprazole 
or any ingredient in the fonnulat ion; such reuctions have ranged from pruritus/ 
unicaria 10 anaphyl:l:ds. 

• Warnings/Precautions Warnings Increased Mortality in Germl
ric I'atien l~ with Demenliu-relall'd P.~ychosis. Geriatric patients with dementia
related psychosis treated wi th ant ipsychotic drugs appear to be m an increilscd 
risk of death compared with patients receiving placebo. Analyses of 17 placebo
controlled trial s (modal durmion of 10 weeks) revealed an approx im ate 1.61 to 
1.7-fold increase in mortality among geriatric patients receiving atypical anti
pSydlOtic drugs (i.e., uripiprazole. olanzapine, quetiapine, risperidone) com
pared with that observed in patients receiving placebo. Over the course of a 
typical IO-week cont ro llerJ trial. the rute of dcath in drug-treated patients was 
about 4.5% compared with a rme of about 2,6% in the placebo group. Allhough 
the causes or death were vilried. most of the demhs appeared to be e ither CUf
diovuscular (e.g .. hcart fai lure, sudden death) or infectious (e.g., pneumonia) 
in nature. Observati onal studies suggest that, similar to atypical antips}'chotics. 
trelltlllent with conventional (llrst-generation) antipsychotics may increase mor
tality; the extent to which the findings of increased mortality in observational 
st udies Illay be allributed to the ant ipsychot ic drug as opposed to some char· 
:lcleri .... tic(s) of the patients rcmains unclear. In addition. an increased incidcm:e 
of cerebrov:lscu l:lT adverse effccts (e.g .. stroke. trans ient ischemic allack). in
cluding f:ttlliitics. has becn observed in geriatric patients treated with aripipra
zoic in several placebo-controlled studies (2 flex ihle-dose studies and one fixed
dose study) or dementia-related psychosis. A statisticully s ignificant 
dose-response re lationship for ad verse cerebrovascular effects was observed in 
patients rece iving thc drug in the fi xed-dose study. In 3 placebo·controlled trials 
of 10 weeks' duration evaluating aripiprazole in geri atric paticnts with psy
chosis :l.~soc i :lled with Alzheimer's disea.~e, adverse effects reported in 3% or 
more of patien ts and wi th an incidence of at least twice that o f placebo included 
Icthargy. somnolence (including sedation), incontinence (primarily urinary in
continence). cxcessive salivation. and lighthcadedness. 

The Ill:lnufacturer states thai the safety and efficacy of aripipmzole in the 
treatmelll o r paticnl.~ with psychosis associ.lIed with dementia have not been 
estublished .lIld thatlhe drug is not approved for Ihe treatment of patients with 
dementia-related psychosis. If the clinician elects to ' treat such pati ents with 
aripipmzole. vigil ance should be exercised, particularly for the emergence of 
difJiculty swallowing Of excessive somnolence. which could predispose to :11,; 

c ident:ll injury or aspiration. (See Geriatric Usc under WamingsIPrccautions: 
Specific Popu lations, in Cautions.) 

Worsening ur Uepressiun and Suicldulily Risk. Worsening of depression and/ 
or the emergence or suicidal ide.llion :lnd behavior lsu icidaiily) or unusua l 
changes in bch.3vior may occur in both adult ilnd pediatric (see Pediatric Usc 
under W.3rnings/prec'lutions: Specific Populations. in Cautions) patients with 
major depressive disorder or o ther psychiatric disorders. whether or not the)' 
are taking antideprcssanls. This risk may persist until clinically important re
mission occurs. Suicide is j, known risk of depression and certain other psy
chi:ltric disorders. and Ihese disonlers themselves are the strongest predictor.:; 
of suicide. However. there has been :I long-standing concern that antidepres
sants may have a role in inducing worsening of depression and the emergence 
of suicidality in certain patients during the early phases of treatment. Pooled 
analyses of short-tenn. placebo-controlled studies of 'lntidepressants (i.e .. sc
lecli ve serotonin-rcuptake inhibitors and other antidepressants) havc shown an 
increased risk of suicidali ty in children. adolescents, and young adults ( 18-24 
ye:lrs of age) with Illujor depressive disorder and other psychiatric disorders . 
An increased suicidality risk was not demonstrated with antideprcssants com
pared with placebo in adults older Ihan 14 years of age and :I reduced risk WilS 

observed in udults 65 yellrs of uge or older. 
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The US Food and Drug. Administration (FDA ) recommends that :I ll patients 
being treated wilh antidepressants for :my indication be appropriately moni
tored and closely observed for clinical worsening . suicidnlily. and unusual 
changes in behavior, panicularly during initiation of themp), (i.e .. the first few 
months) and during periods of dosage adjus tments. Families and caregivers of 
patients being treated with antidepressants for major depressive disorder or 
other indications. bOlh psychiatric and nonpsychiatric. a lso should be advised 
to monitor patients on a daily ba.'iis fo r the emergence of ugitlilion , irritability, 
or unusual ch:lnges in behavior as we ll as Ihe emergence of suicidality. and to 
repon such symptoms immediately to a heallh ·care provider. 

Although a causal relationship between the emergence of symptoms such 
as anxiety. agitation. panic att:lcks. insomnia, irrit abi lit y, hosti lity, aggressive
ness, impulsivi ty, akathisia. hypomania. andlor mania anrJ either the wor.~ening 
of depress ion and/or the emergencc of suicidal impul ses has nOI been estab
lished, there is concern that such symptoms may represent precursors to emerg
ing suicidulity. Consequently, consideration should be given 10 chang ing the 
thempc utic regimen or discontinuing thempy in patients whose depression is 
persistently worse or in patients experiencing emergent suic idalily or symptoms 
that mi ght be precursors to worsening depression or suicidality, purticularly if 
such manifestations arc severe. abrupt in onset. or were not part of the patient's 
presenting symptoms. FDA also recommends that the drugs be prescribed in 
the smallest quantity cons istent with good patient mnnagemcnt. in order to 
reduce Ihe risk of overdos:lge. 

It is generally believed (though not established in controlled trials) that 
treilting a major depressive episode with an antidepressant nlone may increase 
the likelihood of precipitating a mixed or manic episode in pat ients at risk for 
bipolar disorder. Therefore. patients with depressh'e symptoms should be ad· 
equately sc reened for bipolar disonler prior to initiating. trenunent with an an
tidepressant; such screening should include a detailed psychiatric history (e.g., 
fmnil)' history of suicide. bipolar disorder. and depression). 

Aripipntzole is not approved for usc in treating depression in the pediatric 
popul:lIion. (See Pedi:ttric Use under Warnings/Precautions: Specific Popula-
tions, in Cautions.) ~ 

Other Warnings and Precautiulls Neurnlc>ptic J\."lalignant Syndrome. 
Neuroleptic ntnlignant syndrome (NMS), a potentially fatal syndrome requiring 
immediate discontinuance of the drug and intl!nsivc symptomat ic treatment, 
has been reported in patients recei ving antipsychotiQ agent s. including rare 
cuses associated with aripiprazole therapy. If a puti ent requires antipsychotic 
therapy following recovery from NMS. the potential reintroduction of drug 
thempy should be c:lfefully con.~idercd. Ir antipsychoti,c therapy is rei ntroduced. 
Ihe dosage generally shou ld be increased gradually .mrJ un 1I1ltipsychotic agent 
other th un the agent believed to have precipitated NMS generally should be 
chosen. In addition. such patients should be carefully lTloni tored since recur
rences of NMS have been reported in some putienl.~. For additiona l infonnation 
on NMS. see Neuroleptic Malignant Syndrome under Caut ion~; Nervous Sys
lem Effec ts, in Ihe Phenothiazines General Statement 28: 16.mt24. 

'l'llrdh'e Dyskinesia. Because usc of .mtips),chOlic agents .' includ ing aripi
prazolc, lIlay be :lssocialcd with tardive dyskines ia (n syndrome of potentially 
irreversible. involull1:1T)'. dysk.inetic move!TIcnts). mipiprazole should be pre
scribed in a munner tlmt is most li kely to minimize the occurrence o f this 
syndrome. Chronic antipsychotic treatment generally shou ld be reserved for 
plllients who suffer from .<1 chronic illness thut is k.nown to respond to antipsy
chotic agents. and for whom alternative, ellU:llly effect ive. but potentially less 
hamlfu i trealments are not avai lable or appropriate. In putients who do require 
chronic treatment, the lowest dosage lind the shortest duration of treatment 
producing II satisfactory clinical response shou ld be. sought, and the need fo r 
conlinued treatment should he reassessed perimlically. The American Psychi
atric Association (APAl currently recommends thnt pUlicnts receiving atypicul 
antipsychotic agents be asse.~sed clinically for ubnonnal involuntary move
ments every 12 1ll0nths and that patients cons idered 10 be at increased ri sk for 
tardive dysk inesia be assessed every 6 months. For arJditional infonllalion on 
tardive dysk inesia, sec Tardive Dyskinesia under Cautions: Nervous System 
Effec ts, in the. Phenothiazines General S!atement 2S: 16.08.24, 

Hyperglycemia und Diabetes Mellitus. Severe hypcrglycemia, sometimes 'IS

sociated with ketoac idosis, hyperosmolar comu. or death , hilS been reponed in 
paticnts treated with ull atypical antipsychotic agents. Whlle confoundi ng fac
lors such as an increased background risk of diabetes melli tus in patients with 
schizophrenia and the increasing incidence of diabetes mellitus jn the general 
popUlation make it difficult to establish wilh cen ainty the relationship between 
use of agents in this drug class and glucose abnonn:ll ities. epidemiologic slud
ies suggest an increilsed risk of IrealJllent-emcrgent hyperglycemia-related ad
verse events in patients trealed with the mypical ullIipsych() tic age nts included 
in the s tudies le.g. , clozapinc. olanzapine. qu~tiilpil\c . risperidone); it remains 
to he determined whether aripipral.ule also is associa ted with this increased 
risk. Allhough there have been few reports o f hyperglycemia in patients re
ceiving aripiprazole, it is not known whether the paucity of such reports is due 
to relatively limited experience with the drug.. I 

Precise risk estimates for hyperglycemia-related adverse events in patients 
treated with atypical anti psychoti cs currently are nOI l\vuilablc. Whi le some 
evidence suggests thai the risk for diabetes Illay be greater wi th some atypical 
anti psycholics (e.g., d ozapine. lllanmpine) than with others (e,g .. quctiapine. 
rispcridone) in the class. :lvuilable datu arc con flicting and insufficient to pro
vide reliable estimates of relative risk associated with usc of the various atypical 
anlipsychotics. 
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The manufacturers of atypical anlipsychotic agents slate thar patients with 
preexisting diabetes mellitus in whom therapy with an atypical antipsychotic 
is initiated should be closely monitored fo r worsening of glucose conuol; those 
with risk factors for uiabetes (e.g., obesity, family history of diabetes) should 
undergo fasting blood glucose testing upon lher..lpy initiation and periodically 
throughout treatment. Any patient who develops manifestations of hypergly
cemia (including polydi psia, polyuria, polyphag ia, and weakness) during treat
ment with an atypical antipsychotic should undergo fasting blood glucose tcst
ing. In some cases, patients who developed hyperglycemia wh ile receiving an 
mypical antipsychotic have required continuance of antidiabetic treatment de
spitc discontinuance of the suspect drug; in other cases, hyperglycemia resolved 
with discontinuance of the antipsychotic. 

For fUilher infonnution on managing the risk of hyperglycemia and diabetes 
mellitus associated with atypical antipsychotic agents, SCI! Hyperglycemia and 
Diabeles Mellitus under Cautions: Precautions and Conlraindications, in Clo
l.apine 28: 16.08.04. 

Orthostatic Hypotension_ Orthostatic hypotension lmd associated adverse 
effects (e.g., postural dizziness, syncope) have been reponed in paticnts re
ce iving oral or 1M aripiprazole. The drug should be used with cllUtion in pa
tients with known canJiovascular disease (e.g., heart failure, history of myo· 
cardial infarction or ischemia, conduction abnonnalities), cerebrovascular 
discasc. and/or conditions that would predispose palicnts to hypotension (e.g., 
dehydmtion, hypovolemia, concomitunt antihypertensive therapy). 

If parenteral benzodiazepine therapy is necessary in patients receiving 1M 
aripiprazole, patients should be monitored for excessive sedation and ortho
static hypotension. (Sec Drug Interactions: Lomzepam and Other Benzodiaz
epines.) 

Leukopenia, Neutrupenia, nnd AgrnnulOl:ytusis. In clinical trial and/or post
marketing experience, leukopenia and neutropenia huve been temporally re
hued to antipsychotic agents. including aripipmzole. Agranulocytosis also has 
been reported. 

Risk fnctors for leukopenia and neutropenia include preexisting low leu
kocyte count and a history of drug-induced leukopenia and neutropenia. Pa
tients with a history of clinically importunt low leukocytc count or drug-induced 
leukopenia and neulropenia should have their complete blood count monitored 
frequently during the first few months of thempy_ Discontinuance of nripipra
zoic should be considered at the first sign of a clinically important decline in 
leukocyte count in the absence of other causative factors. 

Patients with clinically significant neutropenia should be carefully moni
tored for fever or other signs or symptoms of infection and promptly treated if 
such signs and symptoms occur. In patients with severe neutropenia (absolute 
neutrophil count fANC) less than lOOO/mm' ), aripiprazole should be discon
tinued and the leukocyte count monitored until recovery occurs. Lithium has 
reportedly been used successfully in the treatment of seveml cases of leuko
penia associated with aripiprazole, ciolapinc, and some other dru!!s; however, 
further clinical experience is needed to confinn these anecdotal findings. 

Seizurcs. Seizures have occurred in 0.1 % of adults treUled with oral ad
piprazole, in 0.3% of pediatric patients' 10- 17 years of age, und in 0.2% of 
adults treated with parenteral aripiprazole. Aripiprazole should be used with 
caution in patients with a history of sei zures or other conditions that may lower 
the seizure threshold (e.g., dementia of the Alzheimer's type); conditions that 
lower the seizure threshold may be more prevalem in geriatric patients 65 years 
of uge or older. 

Cognitivc lind Mutur Impllirmcnl. Like other antipsychotic agents, uripi
prazole potentially may impair judgment, thinking, or motor skills. In short
tenn clinical triuls, somnolence (including sedation) was reported in II and 
9% of adults treated with oral or parenteral aripipr..lzole, respect ively. compared 
with 6% of those receiving placebo. In pediatric patienLS 10--17 years of age, 
somnolence (including sedation) was reported in 21 % of aripiprazole-lreated 
patients compared with 5% of those rece iving placebo. (Sce Advice to Patients .) 

Hudy Tcmperatore Rcgulation. Disruption of the body 's ability to reduce 
core hody temperature has been attributed to antipsychotic agents. The man
ufacturer recommends appropriate caution when aripiprazole is used in patients 
exposed to conditions that may contribute to an elevntion in core body tem
per-Jlure (e.g., dehydr.tt ion, extreme heat, strenuous exercise. concomitant use 
of anticholinergic agents). 

Soicide. Attendant risk with psychotic illnesses, bipolar disorder, and ma
jor depressive disorder; high-risk patients should be closely supervised. In 2 
clinical trials evaluating aripiprazole as adjunctive therapy in patients with 
major depressive disorder, there were no reponed cases of suicidal ideation or 
su icide attempt in the aripiprazole-treuted patients; the incidence of suicidal 
ideation and suicide allempt was 0.5% in the placebo recipients. Aripipntzolc 
should be prescribed in the smallest quantity consistent with good patient man
agement to reduce the risk of overdosage. (Sec Worsening of Depression and 
Suicidalily Risk under Warnings/Precautions: Warnings, in Cautions. ) 

Dysphagia. Esophageal dysmotility and aspiration hnve been associated 
with the usc of antipsychotic agents, including aripiprnzole. These llgents 
should be used with cnution in pmients at risk for aspiration pneumonia (e.g .. 
geriatric patients, those with advanced Alzheimer's dementia). (See Increased 
Mortality in Geriatric Patients with Dementia-related Psychosis under Wam· 
ings/Prec:Jutions: Wilmings. in Cautions and sec Geriatric Usc under Warnings! 
PreclIutions: Special Populations, in Cautions.) 

Phcnylketunurill_ Individuals with phenylketonuria (Le., homozygous ge 
netic deficiency of phenylalanine hydroxylase) and other indi viduals who must 

restrict their intake of phenylalanine shou ld be warned that each aripiprawle 
10- or 15-mg orally disintegrating tablet contains aspartame, which is mctab
olized in the Gltract to provide about 1.12 or 1.68 mg of phenylalanine, re
spectively. following oral administrmion. Aripiprazole conventional tablets do 
not contain aspnname. 

CuncomilUnt IIInl!SsC.'i_ Experience with aripiprazole in patients with certain 
concomitant disclises is limited. (Sec Increased Mortality in Geriatric Patients 
with Dcmentia-rel:.ted Psychosis under Warnings/Prccautions: Warnings, in 
C:lUtions.) 

Aripiprazolc has not been adequately evaluated or used to any appreciable 
extent in patients with a recent history of myocardial infarction or unstnble 
cardiovascu lar di sease and patients with these conditions were excluded from 
premarketing clinical studies. Because of the risk of orthostatic hypotension 
associated with nripipr..tzole. the manufacturer states that the drug should be 
used with cnution in patients with cardiovascu lar disease, cerebrovascular dis
ease, and/or other conditions that would predisposc patients to hypotension 
(e.g .. dehydration , hypovolemia. concomitant antihypeilensive therapy). (See 
Orthostatic Hyputension under Wurnings/Precautions: Other Warnings and 
Precautions. in Cautions.) 

Specific Populatiolls Pn'gnancy_ Category C. (See Users Guide.) 
Lacllliion. Aripiprazole is distributed into milk in rats. Not known 

whether aripipr.lzolc is distributed into milk in humans. The manufacturer s tates 
that women recei ving aripiprazole should not breast-reed. 

Pediatric Usc. Safety and efficacy of oral aripipralole not established in 
pediatric patients with major depres~ ive disorder. Safely and efficacy of 1M 
aripiprazole nOI established for agiwtion associated with schizophrenia or bi
polar mania in ped iatric patients. 

Safety lind cflicacy of oral aripipnlzole for the acutc management of schizo
phrenia in pediatric patients 13- 17 years of nge have been established in II 

placebo-controlled study of 6 weeks' duration. Ahhough the efficacy of oral 
nripiprazolc for maintenance treatment of schizophrenin has not been system
atically evaluated. the manufacturer states that such efficacy can be extrapolated 
from adult data in addition to comparisons of aripiprazole phannacokinetic 
parameters in adults lind pediatric patients. (See Schizophrenia under Uses: 
Psychotic Disorders.) 

Safety and eflicac), of oral aripiprazole monotherapy for the acute man
agement of bipolar mania in pcdiluric patients 10-17 years of age have been 
established in a placebo-controlled study of 4 weeks' dUr..ltion. Although the 
efficacy of oral aripiprazole for maintenance treatment in bipolar disorder has 
not been established, such eflicucy cun be extrapolated from adult data in ad
dition to phannacokinctic comparisons of aripipruzole between adult and pe
diatric populations. 

The efficacy of oral aripiprazole as an adjunct to li thium or valproate for 
the management of manic or mixcd episodes in pediatric patients has not been 
evaluated. Howe ver, efficac), can he e:mapolated from adult data in addition 
to pharmacokinetic comparisons of aripiprazole between adult and pediatric 
populations. f 

Mean weight gain of O. I 3 kg was reponed in pediatric patients with schizo
phrenia receiving aripiprazole compared with a mean loss of 0.83 kg in those 
rcc."Civing pl:I( . .'cbo in a shoil-tenn (6-week) study; 5% of aripiprazole-treated 
patients gained 7% or more of their baseline weight compared with 1% ofthosc 
receiving placebo. 

FDA warns thut a greater risk of suicidal thinking or behavior (suicidulity) 
occurred during Ihe Ilrst fcw months of antidepressant treatment compared with 
placebo in children and adolescents with major depressive disorder, obsessive
compulsive disorder (OCDl, or other psychiatric disorders based on pooled 
ana lyses of 24 short-Icon, placebo-controlled trials of 9 antideprcssam drugs 
(selective serotonin-reuptake inhibitors ISSRlsJ and other antidepressants). 
However, a more recent meta-analysis or 27 placebo-controlled trials of 9 an
tidepreSSUnL'i (SSRIs und others) in putienL'i younger than 19 years or age with 
major depressive disorder. OCD, or non-OeD anxiety disorders suggests that 
the benefits or antidepressant therapy in trenting these conditions may outweigh 
the risks of suicidal behavior or suicidal ideation. No suicides occurred in these 
pediatric lriliis. 

These findings should be carefully considered when assessing pOlential 
benefits :md risks of aripipntzole in a chi ld or adolescent for any clinical use. 
(See Wor.;ening of Depression and Suicidality Risk under Warnings/Prccau
tions: Wlirnings. in Caut ions.) 

Geriatric USIJ. In dinical sludies, approximately 8% of over 13,000 pa-
tients treated with oral aripiprazole were 65 years of age or older and approx
imately 6~;' were 75 years of age or older: the majority ofthes!! geriatric patient.s 
(8 1 % ) were diagnosed with dementia of Ihe Alzheimer's type. Experience from 
placebu-controlled trials with oml aripiprazole in patienls with schizophrenia, 
bipolar mania, or major depressive disorder who nrc 05 years of age and older 
is insufficient to detennine whether Ihey respond differently than younger 
adults. 

In clinical studies, approximately 13% of over 700 putients treated with 1M 
aripipr.tzole were 65 years of age or older and approximately 10% were 75 
years of age or older. Experience from placebo-controlled lrials with aripipra
zoic injection in pmients with agitation associated with schizophrenia or bipolar 
mania who arc 65 years of age and older is insufficient to delennine whether 
they respond differently than younger adults. 

Studies in patients with psychosis in ll<;sociation with dementia of the Alz-
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heimer's Iype ha\le suggested that aripipr..tzole may have a different tolerability 
profile in patients 65 year.> of age or older compared with younger patients 
with schizophrenia. TIle manufacturer slales that the safety and efficacy of 
aripiprazole in the treatment of dcment ia-a.. .. sociated psychosi s have not been 
established and th:ll the drug is lIot approved for the treatment of dememia
related psychosis. If a clinician decides to treat geriatric patients with dememia
associated psychosis with aripiprazo]c, the manufacturer recommends that cau
tion Of exercised (sec Increased Mortality in Geri.llric Patients with 
Dementia-related Psychosis under Warnings/Precautions: Warnings, in CIlU
tions). For additional infonnution on the use of antipsychotic :lgems in the 
managemem of dememia-relatcd psychosis. sec Geriatric Considerations under 
Uses: Psychotic Disordcrs. in the Phenothiazines General Statement 
28:l6.08.i4. 

In pooled data analyses. a n·dlfn'd risk of suicidalit), was obscrved in adults 
65 years of age or o lder with antidepressam therapy compared with placebo. 
(Sec Wor~ening of Dcpression and Suicidal ity Risk under Wumings/Precau
tions: Warnings. in C:lulions.) 

• Common Adverse EfTects Adverse effects occurring in 10% or 
more of adults receiving oral aripiprazole in dinicaltrials include nau sea. vom
iting, consti pation. headache. dizziness, akathisia, anxiety, insomnia. and rest
lessness. 

Adverse effects occuning in 10% or more of pediatric p.uients receiving 
oral aripiprazole in clinical trials include somnolence. extrapyramidal disorder. 
headache. and nausea. 

In clinical trials. nausea was the only adverse effect that occurred in more 
than 5% of patients with agitation associated with schizophren ia or bipolar 
ntania receiving 1M aripiprazole and m an incidence at least twice that for 
placcho. 

Drug Interactions 

• Drugs Affecting Hepatic Microsomal Enzymes Cytochrome P-
450 (CYPJ isoenzyme 3A4 (CYP3A4) induccrs (e.g .. carbamazepine). 
CYP3A4 inhibitors (e.g., clarithromycin. ketoconazolel. or CYP2D6 inhibitors 
(e.g .. Iluoxet ine. paroxclinc. quinidine): potcntial phannacokinetic interaction 
(altered aripiprazole mCI;lbolism); dosage adjustment generally recommended. 
(See Dosage and Administration: Special Populmions. Drug imeractions: Car
bamazcpine and Other CYP3A4 Inducers. Drug Interactions: Ketoconazole .lOd 
Other CYP3A4 Inhibitors, and Drug Interactions: Quinidine and Other 
CYP:!D6 Inhibitors.) 

Inhibitors or inducers of CYP isoenzyme IA I. I A2, 2A6. 286. :lCH, 2C9, 
2C19. or :lEI: phannacokinetic interaction unlikely. (Sec Drug Interactions: 
Smoking.) 

• Drugs Metabolized by Hepatic Microsomal Enzymes Sub
strates of CYP isoenzyme IA2.:lC9. 2C)9. 2D6. and 3A4: ph;lnnacokinetic 
interaction unlikely ~ 

• Carbamazcpine and Other CYP3A4 Inducers Concurrent ad
ministration of carbamazepinc (20U mg twice daily), a potent CYP3A4 inducer. 
amI aripiprazolc (30 109 daily ) resulted in an approxim:lte 701: ;' decrease in 
peak plasma concentration and area under the plasma concentration-time curve 
{AUq vulues of both aripiprazole and its active metabolite. dehydm-aripipra· 
zoic. 

When a potential CYP3A4 inducer such as carbamazepine is acJded to ar
ipiprazole therapy, the dosage of aripiprazolc should hc doubleu; additional 
cJosilge increases should be based ull dinic:ll e\laluation. Whcn the CY P3A4 
inducer is withdnawn from combined therJpy. the aripipnazole dostlge ~hould 
be reduccd to IO- )S mg daily. (See Dosage and Administration: Special Pop
ulations.) 

• Ketoconazole and Other CYP3A4 Inhibitors Concurrent ad
mini strut ion of ketoconazole (20() mg dtlily for 14 days), a potent CYP3A4 
inhibitor. and a single IS-mg dOse of aripiprazole increased the AUCs of ari
piprazo le and its active metabolite by 63 and 77%. respectively: thc effect of 
a higher1kctoconazolc dosage (e.g .. 4UO mg daily) has not been studied. 

When concurrent Ihempy with aripiprazole and a potent CYP3A4 inhibitor 
such as ketoconazole or clarithromycin is clinically indicated. Ihe dosage of 
aripipruzole shou ld be reduced to one-half of thc usual dosage. Other potent 
inhibitors of CYP3A4 (c.g .. itntcolluzole) would be expected to have si milar 
effects :md require simi lar dosagc reductions; the effect of modcrutc inhibitors 
(e.g., erythromycin. grapefruit juice) has not blocn studied. When the CYP3A4 
inhibitor i.~ withdrawn from combined therapy. the aripiprazole dosage should 
be increased. (See Dosage and Administration: Special Popu l:ltions. ) 

• Quinidine and Other CYP2D6 Inhibitors Com:omitunt admin
istrution of:l single lO-mg dose of uripiprazole with quinidine ( 166 mg daily 
for 13 dtl)'s ). a potem CYP2Dti inhibitor. increused the AUC of uripiprazole 
by 112% but decre:lsed the AUC of its acti\le melilbulitc. dehydro·aripiprazole. 
by 35%. Other drugs that substant ially inhibit CYP2D6 (e.g .• nuoxetine . pa
roxeline) would be expecied to have similar effects as quinidine. 

Wh!!n aripiprazolc is given concurrently with potential CYP2D6 inhibitors 
such a. .. (Iuinidine. fiuoxcline , or paroxetine. the dosage uf <lripiprazole should 
be reduced to at leasl one-half of the usual dosage. When the CYP2D6 inhibitor 
is withdrawn from combined therapy. the aripipmzole dosage should then he 
increaseu. When :ldjunclive aripipruzole is administered to patients with major 
depressive disorder, aripiprazole should be given without dosage adjustment. 
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(See Major Depressive Disorder under Dosage and Administration: Dosage, 
and see also Drug Interactions: Fluo;(etinc, Paroxetine. and Sertraline.) 

• AntichOlinergic Agents Potcntial phann:lcologic intcmction (possi
ble disruption of body ICmpcralUre regulation): use aripiprazole with caution 
in patients concurrently receiving drugs with anticholinergic activity. (See 
Body Tempcrmure Rcgulation under Wamings/precautions: Olher Wamings 
and Precautions. in Cautions.) ) 

• Hypotensive Agents Potenliul ' phammcologic interaction (additive 
hypotensive effect ... ); usc with cautinn. I 

• Loralepam and Other Benzodiazepines Clinically imponant 
phunmlcok.inetic changes not reported during concurrent administration of par
enteral IOrJzep:un and 1M :lripiprazole. The manufacturer slales that aripipra
zoic dOS:lgc adjustmelll is flot necessary when :lripiprazole is concurrently ad
ministered with lorazepam. However, incre':lscd sedative and onhostatic 
hypotensive effects ha\le heen reponed in patiellls receiving these drugs in 
combinati on. If therapy with 1M aripiprazole in conjunction with a pllrellleral 
benzodiazepi ne is considered necessary, the patient should be care fully moni
tored for excessive seo:ltion and orlhostntic hypotension. (Sce Orthnstatic Hy
potension and see also Cognitive nnd Motor Impainnent under Wamings/Pre
cautions: Olher Warnings and Prccautions, in Cautions.) 

• Other CNS Agents or Alcohol Potential phannacologic inter'lction 
(additi\le CNS effects). Usc with caution . 

• Dcxtromethorphan Clinically imponant phannacokinetic illlcrac
tion unlikely. Dosage adjustment of dexltomethorphan is not nccessary when 
:ldministcred concomitantly with Ilripiprazole. 

• Famotidine Potential phannacokinetic interaclion (decreased aripipm
zole rate and ex tent of absorption); not clinically important and no dos:lge 
adjustment of aripipra7.0le is necessary whcn administered concurrently with 
I'nmotidinc. 

• Lamotrigine Combined aripiprazole and lamotrigine therapy uppears 
to be well tolerated in patients with bipolar disorder. Phannacokinctic inter
action unlike ly; no dosage adjuslincnt of lamOirigine is necessary whcn aripi
prazole is administered concurrent ly. 

• Lithium Clinically important phamlacok inctic interact ion unlikely: no 
dosage adjustment of aripiprazole or lithium is nece~sary during concurrent 
administration. 

• Omeprazole Concurrenl administration of aripipmzole 10 mg daily 
for 15 days in healthy individuals did not substantia.lIy. alter the phannacoki
netks of a single 20-mg dose oj" omeprazolc, a CYP2C I9 substrate. Dosage 
udjustment of omeprilzule is not necessary when administ ered concurrently 
with aripipmzole. II 

• Escitalopram Concurrent administration of aripiprazole 10 mg daily 
for 14 days in healthy individuals did not subsl:lOlially alter the steady-state 
phannacokinelics of JO mg dail y of esciwlopr:.lm. a CYP2CI9 and CYP3A4 
substr:.lte. Dosllge adjusllneOl of escitulopram is not necessary when uripipra
zole is added tn escitaloprJm ther:lpy. 

• Fluoxctine, Paroxctine, and Scrtraline A population phannaco
k.inetk anulysis in patients wilh major deprcssive disorder did not demonstrate 
substantial changes in the phannacnkineti es of lluoxct,inc1 paroxetine! or ser
tralinc (dosed tll steady statc~ following the "ddition of aripipruzole therapy. 

However. t1uoxetine and paroxetinc arc inhibitors of CYP2D6 anuthe man
ufacturer rccommends that aripiprazole dosage be reduced to one-half the usual 
dosage in patients receiv ing concomi1'Ult therapy with inhibi10rs uf CYP2D6, 
including nuoxctine and paroxe1ine. When the CYP2D6 inhibitor is wi1hdrawn 
from combined thempy wi th aripiprazole. the aripiprazole dosage should be 
increased. When adjunctive aripiprazule is concurrently administered to pa
tients with major depressivc disorder receiving nuoxetinc or paroxetine. ari
piprazolc should be given without dosage udjustmenl. (Sec Dosage and Ad
mini stration : Special Populations and sec ulso Drug Interactions: Quinidine and 
Other CYP2D6 Inhibitors.) , 

• Smoking Phurrnacokinelic interaction unlikely. Dosagc adjustment in 
patients who smoke is not necessary. 

• Valproate Clinically important phannacokinetic interaction unli kely: 
no dosage adjustment of uripiprazole nr \lalpm.ue is necessary during concur
rent adminbtr.Jtion. 

• Venlal'axine Concurrent :ldministration o f aripiprazole 10-20 mg 
daily for 14 days in healthy indi\'idu al.~ did not substantially alter the steady
... wt e phann:lcokinetics of venlafaxine and O-desmethylvenlafaxine following 
75 mg daily of extended-release venlafaxine, II CYP2D6 suhstmle. Dosage 
udjustntcnt of venlafaxinc. is noL necessary whcn uripiprazole is added to ven
lufaxine therapy. 

• Warfarin l Concurrent administration of aripiprazole 10 mg dilHy for 
14 days did not substantially affect warfarin pharmacokinetics or the intema
tional nornlalizcd ratio (INR). suggesting a lack of a clinically important effect 
of aripiprazole on CY P2C9 and CYP2C I9 metabolism or the binding of high I}' 
protein-bound warfarin. Warfarin dosage ndjustment is not necessary when 
administered concurrently with aripiprJzole. 

Description 

Aripiprazole is a quinolinone derivative antipsychotic agent that differs 
chemically from other currently availublc antipsychotic agents (e.g .. butyro-
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phenone.<;, phenolhiazines) and has been referred 10 as an mypical or second
generation antipsychotic agent. The exact mechanism of aClion of aripiprazole 

Tablets 2mg 

ATYPICA L ANTIPSYCHOTICS 28:]6.08.11-' 

Ab ility;, Otsuka (also promoted 
by Bristol-Myers Squibb) 

in schizophrenia, bipolar mania, major depressive disorder. and agilation as
sociated with schizophrenia or bipolar mania has not been fully elucidated but, 
like that of other drugs with efficacy in these conditions (e.g .. olanzapine, 
rispcridone. ziprasidone), may involve the drug's activity at dopamine O2 :Ind 
serotonin type I (5-HT.,\) and type 2 (5· HT!A) receplors. However. aripipmzole 
appears to differ from other atypical antipsycholic agents because the drug 
demonslmtes partial agoni st activity at D~ and 5-HTIA receptors and antagonist 
activity at 5-HTY1 receptors. Antagonism at other receptors (e.g., a I-adrenergic 
receptors, histamine HI receptors) may contribute to OIher therapeutic and ad
verse effects (e.g .. orthostatic hypOIension. somnolence) observed with aripi
prazak. 

Aripipr.lzole is extensively metabolized in the liver principa lly via dehy
drogenat ion. hydroxy lation. and N-dealkylation by the cytochrome P-450 
(CYP) 206 and 3A4 isoenzymes. The major active metabolile of aripiprazole. 
dehydro-aripiprazole. exhi bits aflinity ror D~ receptors similar to thm of the 
parent compound and represents approx imlltety 40% of aripipr:lzole area under 
thc cnncentration-time curve (AUe) in plasma. Steady-slIlle pillsma concentra
tions of both aripiprazole and dehydro·aripipruzole arc achieved within 14 
days. The elimination half-li ves of aripiprazole and dehydro-aripiprazole arc 
approx imately 75 and 94 hour.>, respective ly. Approximately 18% and less than 
I % or aripiprazole is excreted unchanged in feces and urine. respecti vely. 

Advice to Patients 
Importance of providing copy of written patient infommlion (medication 

guide) each time uripipruzolc is dispensed. Importance or tldvis ing patients to 
read the patient inromlati on before tak ing aripiprazole and each time the pre
scription is refilled. 

Increased mortality in geriatric patients with dementia-related psychosis: 
importance of advis ing patients and caregivers that geriatric patients with de
mentia-related psychosis treated with antipsychotic agents arc at an increased 
ri sk of death. Patients and caregivers shou ld also be infomled thm aripiprazole 
is 110 1 approved for treating gerialric putients with dementia-related psychosis. 

Risk of suicidality: importunce or patients. family, and caregivers be ing 
alert 10 and immediately reporting emergence of suicidnlity, worsening de
pression. or unusual changes in behavior, cspecially during the first few monlhs 
of therapy or during periods of dosage adjustment. 

Because somnolence and impainnent of judgment. thinking. or motor skills 
may be associated with aripiprazoJc, ilvoid driv ing, operming milchinery, or 
perfomling hazardous tasks while taking aripiprazole until the drug's efrects 
on. the individual arc known. Importllnce of avoiding alcohol during aripipra
zoic: thempy. 

Risk of neuroleptic malignant syn!.l rome (NMS). a f<lre but li fe ·!hreatening 
syndrome that can cause high fe ver. stiff muscles, sweating, fast or irregular 
heart beat. change in blood pressure, confusion. and kidney damage. Impor
tunce or infomling patients to immediately contact a hea lthcarc professional if 
such symptoms develop. ' 

Importance or clinicians infonning patients in whom chronic aripiprazole 
usc is contempl ated of risk of tardive dyskinesia. Importance of infonn ing 
pat ients to report any muscle movements that cannol be s topped to a heahhcare 
professional. 

Importance of inronni ng clinicians or existing or contemplated concomitant 
thempy, including prescription ami OTe drugs, us well as any concomitant 
illnesses (e.g., diubell!s mell itus). ! 

Importance of WOmen informing clinicians if they arc or plan to become 
p'regnant or plan to breast-feed. 
, Importance of avoiding overhe:uing or dehydrat ion. 

For pmicnls taking aripipra1.oie orally disi ntegrating tablets, importance or 
not removing a tablet from the blister package until just be rore administering 
a dose; importance of peeling bli ster open with dry hands and placing tablet 
on tongue to dissolve and be swallowed with saliva. 

Importance of infonning patients with phenylketonuria that aripipmzole 
orally disintegrating 10- and 15-01g Tablets contain 1.12 and 1.68 mg of phenyl 
alanine . respectively. 

Importance of being .. ware tl1m aripiprazoic oral solution contains 400 mg 
of sucrose and 200 mg of fructose per mL. 

Importance or in ronning patients of ot her important precautionary infor· 
mlltion. (See Cautions.) 

Overview ll (sec Users Guid e). Fur Ildditionul informlltion on' this drug 
until u more detailed monograph is devl.!ioped and published, the manu
fuclurer's labeling shou ld be consulted. It is esselltial that the manufac
turer's labeling be consulted for morc detailed informution on usuul cau
tions, precuulions, contraindications, potential drug interactions, 
laboraforY TtL'S( interferences, and acute toxicity. 

Preparations 

Excipients in commerc ially avail<Jble drug preparations may have clinically 
important effects in some individuals: consult specific product labeling fordt=tait s. 

Aripiprazolc 
Oral 
Solullon 5 mg/5 mL Ability .. Oral Solution, Otsuka 

(atso promoted by Bristol·Myers 
Squibb) 

Smg Abilify · , Otsuka (also promoted 
by Bristol·Myers Squibb) 

10mg Ability ' , Otsuka (also promoted 
by Bristol·Myers Squibb) 

15 mg Ability· . Olsuka (also promoted 
by Bristol-Myers Squibb) 

20 mg 

" 
Ablllfy \ Otsuka (also promolad 
by Bristol-Myers Squibb) 

30 mg Abillfy \ Otsuka (also promoted 
by Bristol·Myers Squibb) 

Tablets, orally 10mg Abillfy~ DlscmelP, Otsuka (also 
dislnlegraUng promoted by Bristol-Myers 

Squibb) 

15mg Abllify ' Olscmelt .... , Otsuka (also 
promoted by Bristol·Myers 
Squibb) 

I 

Parenteral 
Injeclion, for 7.5 mg/ml (9.75 mg) Abi lity · , Otsuka (atso promoted 
1M use only by Bristol·Myers Squibb) 

~~;':~,:,~,~.~I.::J:::::' lJrrrlll1",r :;009. C Cor r nl:/1I1 NUl'l'mh.., :;(X):;. tlIIU'II(,<II1 SO.:;,·I.\' of lI,·alllT ·$Y.I/rlll 

" 
Clozapine 

, 
• Clozapine has been referred to as an atypical or second-generation antipsy
chotic agem. , 
Uses 

• Psychotic Disorders Clol.apine is used for the symptomatic munagc
ment of psychotic disorders (e.g., schizophrenia). Drug thcmp), is inh:grJI to 
the management o f acute psyc hotic cpisodes and accompanying violent bell:Lv
ior in patients with schizophrcnia nnd gcnemlly is n:quircu for hmg-Lcnn sta
bilization to sustain symptom remi ss ion or control and to minimize the risk of 
relapse. Antipsychotic agents arc the principal class of drugs used for the man
agement of all ph uses of SChizophrenia and generally arc efiective in all sub
types or the disorder and subgroups o f patients. Patient response and toteram:e 
to antipsychotic agents arc variable. and patients who do not respond to or 
toler.lIe one drug may be succcss rully (reated with an agent rrom a difrerent 
class or with a different adverse effect profi le. 

Clozapinc has been shown to be nn effective. relntively rapid-acting. bmad
spectrum antipsychotic agent in both uncontrolled ami controlled studies of 
patients with schi zophrenia. In thc~e studies. improvement in manifestations of 
schizophrenia was based on the results of various psychiatric rating scales, 
principally the Brie f Psychiatric Rating Scale (BPRS) that assesses faclors such 
as anergy, thought dislu rbance. nCliv'lIion . hostili ty/suspiciousness. and anxi
ety/depression. In clinical studies. clozapinc impro ved both positive (florid 
symptomatol ogy such as hatlucin:llions. conceptual disorganizlltion. and sus
piciousness) and negative ("deficit"" symptomatolog.y such as emotional with
drawal, motor retardation. blunted uffec!. and disorientation) manifestations of 
schizophrenia: conventional (typical) antipsychotic agents appear tu have lesser 
e ffects on negative manifestations of the disorder. In compamtive studies, clo
zapine was atleasl as efrcclivc us. or more dkctive than sevcral convent iOl1:l1 
antipsychotic agents, including ch lorpromazine . haloperidol. perphenazinc, or 
trifluoperazine . I L , 

Unlike conventional antipsychotic agents, however. clozapinc generally 
does not induce extrapyramiUal effect s und has not becn clearly implicated as 
a causative agent in tardivc dyskinesia. 

Whi le the risks of adver.>e neurologic effects with long-tenn cloz:Lpine ther
apy remain to be fu lly elucidated, other adverse effects. including some potcn
tially serious erfec ts (e .g:, agranulocytosis, scizures), may occur more fre
quently with clozapinc therapy. Consequently. the manufacturer.> nnd most 
clinic ians currently state that usc of clozapi ne should be reserved for pmiellts 
with severe disease that fails to respond adequately to conventional antipsy
chotic therapy, either because or insufticient erfectiveness or the inability to 
achieve an erfect ive dose !.Iue to intolerable advcne em .. c lS from those drugs. 
What constitutes an adequale trial o r s tandard antips),chutic therapy. however. 
varies widely. The manufacturers and somc clinicians recommend Ihat a p:uient 
be given an adequate trial of at leust 2 diffcrent ant ipsychotic agents rrom at 
least 2. different chemical classes (e.g .. phcnothiazines, butyrnphenones. thiox
anthenes) berore the patient is considered a candidate ror clozapine thcmpy. 
The American Psychiatric Association (APAt howcver, currently recommends 
that a trial of c10zapinc be considered in patienlS who fai l to respond to adcqulLte 
trinls of at least one antipsychotic :.gent unless therapy with the drug is spe
cifically contraindicated (e.g., pat ients with mye loproliferative disorders. pre
existing bone marrow depression, or a histol)' of clozapi nc-induced agmnulo
cytosis or seVere granulocytopcnia) or patients are unable or unwilling to 
comply with monitoring requirements. The APA also recommends tholl clo-
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Clomipramine 

Dosage and Administration 

TJUCYCLICS AND OTIIE:lt NORErINEI'IIRljl;E-nEUJ'TAKt-: INIUIIITORS 28:16.04.28 

• Adminislralion Amoxapine is administered orally. Allhough amox
apine has been administered in 3 divided doses Ihroughout the day. it is ,long
aCling and, when dosage docs nOI exceed 3UO Illg daily. the entire daily dose 
may be administered a( one time. preferably at betilime to avoid daytime se
dalion. When dosage exceeds 300 mg daily, the d:lily dose should be given in 
divided doses. 

• Dosage There is a wide runge of allloxapine dosage requirelllent.<i . and 
dosage of th~ drug must be carefully individualized. 

Paticnt.<i should be monitored for possible worsening of depression. suici
dality, or unusual changes in behavior, especially at the beginnin!! of therapy 
or during periods of dosage adjustment. (Sec Cautions: Precautions and Con
traindications, in the Tricyclic Antidepressants General Statement 
28: 16.04.28.) 

The usual effectivc dosage or :lIllOxapine is 200- 300 mg daily. 11le usual 
initial dosage is 100-150 mg daily. Depending on tolerance and response. dos
age may be increased to 200-30n mg daily by the end of the firsl week of 
therapy. An initial dosage of 30U mg daily may be given. but considerable 
sedation may occur in some palients during the firsl fe w days of therapy althis 
dosage level. If no rC!iponse occurs aCler :ulministration of 300 mg of amox
upine daily for at le:lst 2 weeks. dosage may be increased to a maximum of 
400 mg. dnily in outp:nients. Hospiwlized patients under close supervision may 
generally be given higher dosages than outpatients; dosage may he increased 
cautiously up 10 600 mg daily in divided doses in hospilalized pmien ls who 
have not re!iponded adequately and do not have a history of seizures. Single 
doses should not exceed 300 mg \ I 

Geriatric patients should usually be given lower than average dosages. 
Ther.Jpy usually should be initiated with 50-75 mg daily in Ihese p:niems and 
may be increased to 100 ..... 150 mg daily by Ihe end of the tirst week of therapy. 
if tolerated. Some gerimric patients may require further increases in dosag,e: 
however, dosage in geriatric patients should not exceed 30n mg daily. 

Amideprcssant e ffects usuall y occur within 2 weeks in most patients who 
respond 10 amoxapine therapy and mlly occur within 4-7 days. 

After symptoms arc controlled, dosage should be gradually reduced to the 
lowest level which will maintain relief of symptoms. 1iJ. 

Cautions 
Amoxupinc share.~ the toxic potentials of the tricyclic untidepressunts. and 

the usu:ll precautions of tricyclic antidepres~an1 administnnion should be ob
served. Patients shou ld be fully advised about the risks. especially suicidal 
thinking and behavior (suicidality). associ:ned with tricyclic aOlideprcssant 
therapy. For a complete discussion. sec Cautions: Precaulions and Contmin
dications and Cautions: Pediatric Precautions. in the Tricyclic Antidepressants 
General Statement 28:16.04.2!o1. \ 

Extrapyrnmidal reactions have occurred in less than 1% of pUlients receiv
ing amoxapine. In addition. tardive dyskinesia has been reponed rarely in pa
tients receiving the drug. Like antipsychotic agcnts. amoxapine has been as
sociated with neuroleptic malignant syndrome (NMS), a potentially fatal 
syndrome requiring immediate discontinuance of the drug and intensive symp
tomatic lreatmen!. For additional infomlDliun on NMS. sec Extrupyramidal 
Reactions in Cautions: Nervous System Effects. in the Phenothiazines General 
Statement 2M: 16.08.24. 

• Pediatric Precautions Sufety and effie:!c), ofamox:lpine far the tr~at
ment of depression in chi ldren younger than 16 years of a};c have not been 
established. 

The US Fuod ami Drug Administration (FDA) hilS detclTIlined thut anli
depressants increase the risk of suicidal thinking and behavior (suicidaIiIY) in 
children and ndo1escents with mujor depressive disonler and other psychiatric 
disorders. However, FDA also states that depression and certain other psychi~ 
atric disorders arc them selves associated with an increased risk uf suicide. 
Anyune considering the use of amoxapine in a child or adolescent for any 
clinical use must therefore balance the potential risk ofthempy wjlll the clinical 
need. (See Cuutions: Precautions and Conlraindications and Cautions: Pediatric 
Precautions, in the Tricyclic Antidepressants General Statement 28: 16.04.28.) 

Pharmacokinetics 

• Absorption Amo:ompine is r:lpidly und almost completely ubsorbed 
from the Gitract. Peak plasma concelllmtions of mnoxapine occur within 1- 2 
hours after a single oral dose. . 

• Distribution In mts, amoxapine is widely distributed throughout body 
tissues. wilh highesl concentmlions distributed into lungs. spleen. kidneys, 
heart, and hruin and IOVy'cr concentratiuns di~lrihuted into testes and muscle. 

Amoxapine is approxi mately 90% bound to pla.~ma proteins. 
Amoxapine and g-hydroxyamoxupine have heen detected in human milk 

in concentrations o f approximately one-fifth and one-third those of maternal 
steady-statc serum concentrUlions, respectively. 

• Elimination The plasmn half-life of nmoxnpine is approximately R 
hour.~. Amoxapine is metabolized in the liver principally to g-hydroxyamox
apine and. to a lesser extent. to 7-hydmxyamoxapine: both metabolites arc 
phanmlCologically active and have half-lives of 30 hour.~ and 6.5 hours, re
spec tively. 

Approximately 60-69% of a dose of amoxapine is excreted in urine within 

6 days principally as conjugated metabolites; lIpproximately 7 ..... 18% of the drug 
is excreted in feces principally as unconjugated metabolites. Less than 5% of 
amoxapinc is excrcled in urine as unchanged drug. 

Chemistry and Stability 

• Chemistry Amoxapinc. a tricyclic dibcnzoxazepine derivutive, is the 
desmethyl analog of loxapine. Amox.:lpine differs structurally from Ihe diben
zazepine, dibcnzocycloheptene. and dibcnzoxepin tricyclic antidepressants in 
that it has both a nitrogen and an oxygen atom in its 7-memhercd ring :md a 
piperazinyl ring rJ.ther than a propylamino chain attached to the center ring. 
Amoxapine occurs a.~ a white iO pale yellow. crystalline powder ,md is slightly 
soluble in water and in alcohol. The drug has an apparent pKa of 7.6. 

• Stability Amoxapine tablets sh,?uld be stored in tight containers at 15-
30"C. ' 

For further information nn chemistry, pharmacology. pharmacoki
netics, uses, cautions, acute toxicity, drug interactions, and dosage and 
administration of amoxapinc. see the Tricyclic Antidepressants General 
Statement 28:16.04.28. 

Preparations 
Excipients in commercially avai lable drug prepamtions may have clinically 

imponant effects in some individuals: consult specific product I:lbcling for details. 

Amoxapine 
Oral 
Tablets, 25 mg ' Amoxapine Tablets 
scored 

5Omg- Amoxapine Tablets 

100 mg ' Amoxapfnc Tablets 
, , 15O mg' Amoxaplne Tablets 

.~<,J~(/rd R<'I·; .• i(lfl.I JWIlI<1,)' ~(II IIJ. CI C,'I'.Hij: /lI . "-"-,, "51 JfJ.~J . t!m..,im ll S I Wl f ly (If /I t'II/III ,S,,,' I,·,,, 
PIUlrmllriw . llw. I I 

Clomipramine Hydr~chloride Chlorimipramine 
Hydrochloride, Chloroimipramine Hydrochloride, eMI 

• Clomipramine , a dibcnzazepine-derivativc tricyclic antidepn,:ssunI , is the 3· 
chiaro analog of imipr;unine. 

Uses 

• Obsessive-Compulsiye Disorder Clomipramine is usell in the 
treatment or obsessive-compulsive disorder when obsl!s~ions or compulsions 
cause marked distre!,;s, arc time-consuming (take longer than I hour daily), .or 
interfere substantially with the pilticnt's normal routine. occupat ional or aca
demic functioning. or usual socia l ilctivilies or relationships. Obsc.<;sinns are 
recurrent and persistcnt thoug.hts. impulses_ or image.~ that. nl some time during 
the disturbance, are experienced us intrusive and inappropri:l1e (i.e .. "ego dys
Ionic") and that cause marked anxiety or distress but that arc not simply ex
cessive worries about rca I-life problems. Compulsions arc rcpcli tive bcha\'iors 
(e.g .. hand washing, ordering, checking) or mental act s (e.g .• pr.lying, coullting, 
repc:lIing words si lently) pcrfolTlled in response 10 an obsession or uccording 
to rules that must be applied rigidly (e.g., in a stereotyped fashion). Although 
the betlllviors or acl~ arc aimed at preventing or reducing distress or preventing 
some dreaded event or situlllion, they either are not connected in a realist ic 
manner with what they are designed to neutrulize or prevent or arc clearly 
excessive. At some lime during the course of the disturbance, the patient, if an 
adull. recogn izes that the obsessions or compulsions arc excessivc or unrea
sonable; children may not make such recognition. 

The efficacy of clomipramine for the management of obsessive-compulsive 
disorder has been established in several multicenter, placebu-controlled, par
allel-group studies , including 2 studies of 10 weeks' duration in adults and one 
study of 8 weeks' dumtion in children and odolescenl~ 10-1 7 years of a!.!e. In 
these clinical studies, clomipramine was morc effective than placebo in reduc
ing the severity of obsessi ve-compulsive manifestations in patients with mod
emle to severe obsessive-compu\f;ive disorder. The drug produced substantial 
improvement in scores on both the Yale-Brown Obsessivc-Compulsive Scale 
(VBDCS) and the National Institute of Mental Health (NIMH) Clinical Global 
Obsessive -Compulsive Scale (NIMH-Oc), while the response with placebo 
was clinically insignificant. Scores on the yeOCS decreased by an average of 
upproximmely 10 from basel ine values of 26-28, representing an average im
provement of 35-42% in adults and 37% in children and adolescents treated 
with clomipramine. Scores on the NIMH-OC were reduced by an average of 
3.5 units from u mean ba.~eline of I () in adults, children, and adolescents treated 
with clomipramine, which represents an improvement in obsessive-compulsive 
disorder from severe lit baseli ne to subclinical after treatment with the drug. 
The maximum dosage of clomipramine hydrochloride was 250 1111', daily for 
most adults and :1 mg/kg (up to 200 mg) daily for children and adolescen ts. 

Although obsessive-compulsive manifestations often persist to some extent 
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Clomipramine TRICYCLICS AND OTHER NOREI'INEPHRINE·REUPTAKE INIlIlIlTORS 28: 16.04.28 

in paticnls who respond to clomipmmine, respondcrs generally find il easier 10 
resist thc manifestat ions and spend less time engaged in the associmed behav· 
ior. Data from a retrospective analysis suggest that clomipramine may be more 
effective in pat ients who developed obsessive-compulsive disorder during mid
dle age (35-62 years of age) than in those in whom onset occurred during early 
adulthood (16-23 years old). independent of the length of illness. 

Therapeutic response to clomipramine in patiems with ubsessive-compul
sive tIisorder generally is cvitIent within 2-6 weeks bUl may not be maximal 
until 3--4 months after beginning therapy with the drug. Thus, it is essential 
that patients receive an adequate trial of clomipramine at a thempeutic dosage 
in order 10 tIetermine cfficacy. 

Many clinicians consider clomipramine; or a serOlonin-reuptake inhibitor 
(e.g., fl uoxctine, f1 uvoxamine) 10 be the drugs of choice in obsessive-compul
sive disorder. In addition. behav ior thempy often is recommended in patients 
with obsessive-compulsive disorder even when pharmacologic therapy alone 
has been partially effective. 

Results from comparative studies 10 date suggest that clomipramine is more 
effective than other tri cyc lic antidepressants (e.g., ami triptyline . desipramine. 
im ipramine . nortriptyline) and as or more effective than select ive 'serotonin
reuptake inhibitors (e.g., fiuoxetine. fluvoxamine) in th l! management of ob
sessive-compul sive disorder. In a pooled analysis of separate short-term (10-
13 weeks ) studies comparing clomipramine, fiuoxetine , fluvoxamine. or sertrd
line with placebo. clomipramine was calculil ted as being more effective (as 
determined by measures on the YBOC scale) than selective serolOnin-reuplilke 
inhibitors, ahhough all dmgs were superior to placebo. Like clomipramine, 
selectivc scrotonin-reuptake inhibitors reduce but do not completely eliminate 
obsessions and compUlsions. The decis ion whether to initiate therapy wilh clo
miprmnine or a se lective seroton in-reuptake inhibitor orten is made ba<;ed on 
the adverse effect profile of these drugs. For example. some clinicians prefer 
clomipramine in patients who may not tolerate the adverse effect profile of 
se lective se rotonin-reuptakc inhibitors (nausea. headache. overstimulation. 
sleep distu rbances) while selective serotonin-reuptake inhibitors may be useful 
altemmi ves in patients unable to tolemte the advcrse effects (antichol inergic 
effccts. cardiovascular effects. sedmion) associated wilh clomipramine thcmpy. 
Consider.uion of individual patient characteristics (age. concurrent medical 
conditions), the pharmacokinetics of the drug. potential drug interactions. and 
C(lst of therapy may also in fl uence clinicians when selec ting between clomip
ramine and selective serotonin-re uptake inhibitors as first -line therapy in pa
tients wi th obsessive-compu lsive disorder. Although not clearly established. it 
has been suggested that the mechanism of action of clomiprumine and other 
drugs (liuoxetine. fluvoxnmine) used in the management of obsessive-compul
sive disorder may be related to their serotonergic activ ity. Clomipramine also 
hus been effective when used in combinmion with clonidine in several putienLS 
with obsessive-compulsivc disorder; however, addil ional ex perie nce is needed 
to (onlinn the safety and efficacy of this combination. 

The manufacturcr.; slate Ihat the efficacy of clomipramine for long-term 
use (i.e .. longer than 10 weeks) in the treatment of obsessive-compulsive dis
order has not been established in placebo-controlled studies. After 36 weeks 
of treatment with clomipr.lmine. improvement compared with placebo was ob
served on measures of rituals, niood. and social adjustment, although such 
clrects wcre more substanti al after 18 weeks of treatment. At follow-up 22 
wec ks after treatment ended. clomipramine differed from placebo on one mea
sure of rituuls. Clomipramine was not distinguishable from pl:lcebo in efficacy 
OIl follow-up 6 ye:lr.i after the conclusion of treatment. TIle combination of 
clomipramine or placebo with the s:llne behavioral thempy resulted in greater 
impmvcmem with clomipramine on measures of rituals, mood , and social ad
j uslIllCIll at 8 weeks o f treatment , but thereafter Ihrough Ihe last 15 weeks of 
(reatmenl and at follow-up throug.h 52 weeks. clomipramine was indistinguish
able from placebo. However. c\omipmmine ha'i been used in some patients for 
prolonged pcrilxls (e.g .. up to I year) without apparent loss of clinical effect. 
If clomipmmine is used for extended periods, dosage should be adjusted so 
tbm ratients are maintained on the lowest effective J do.~agc, and the need for 
continued therapy with the drug should be reassessed periodically. 

Discontinuance of cl omipramine frequently results in a progressive recur
ren<.:e of symptoms in patients with obsess ive-compulsive disorder. and there
fore long-term continued therapy with the drug may be advisable on an indi
vidual basis. In a study conducted under double-blind condilions. mosl pmienls 
with obsessive·compulsive disorder who had improved clinically fo llowing 5-
27 months of clomipramine therapy experienced profound worsening of man
ifestat ions after discont inuance of the drug. This wOr.iening started al4 weeks 
and continued for the rest of the 7-week placebo period and appeared to be 
unrelated to the duration of clomipramine thempy or to Ihe type of obsessive
compu lsive manifestations uriginally preselll. However, readmini strntion of 
clomipramine resulted in clinical improvement similar to th at obtained prior to 
di scontinuance of the drug. 

Disorders with all ObsessiJ'e.Compulsil'e Component Depres
sive episodes may be associ:l.ted with obsessive-compu lsive disorder. Clomip
ram ine and selective serotonin-reuptake inhibitors are effecti ve antidepressants 
when obsessive manifeslUt ions :Iccompany an episode of major depression. 
However. the antiobsessional effecti veness of domipr.lmine docs not appear 
to depend on the presence of depression. 

Clomipramine also may reduce obsessive-compulsive manifestations in 
some pntients with schizophrenia and such accompanying manifcstations. 
Howeve r. exacerbation of' psychosis has been reported ill sOllle patients treuted 
with clomipramine. TIlerefore. the possibility of exacerbating psychosis should 
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be considered in patients with obsessive-compulsive manifeslluions and schizo
phrenia, and such p:l.ticnts receiving c10mipmmine shou ld be observed c1osel)' 
for early signs o f worsening psychosis. 

There is a high incidence of obsessivc-compulsh'e disorder in patients wilh 
Tourette 's disorder (G illes de In Tourelle's syndrome), and clomipramine can 
reduce obsessive-compulsive manifestations assuciated with Tourette 's and 
suppress associated motor and vocal tics. However, in at least olle controlled 
study, clomipramine did not differ from placebo in the number of tics observed 
during 4 weeks of treatment. 

Obsessive thoughts were decreased with the combi nation of clomipramine 
:lIld lithium carbonate in a lim ited number of patients who had obsessive man
ifesltllions thllt previously fa iled to respond to clomipramine Lherapy alone. 
However. in a study of patients with obsessive-compul sive disorder treated 
with clomipramine for at least 6 months and who were partial responders to 
the drug. the addition of lithium carbonate for 4 wl.-eks did nO! result in im
provement in scores on the YBOCS. 

• P a nic Disorder Clumipramine has been used elTective ly for the treat
ment of panic disordert with or without agoraphobiat. In an un<.:ontrolled 
study. clomipramine red uced both the weekly frequency und severity of panic 
attacks when given in an avemge dosage of 45 mg daily (r:lI1gc: 6.25-75 mg 
daily). In many patiems. complete or nearly complete relief from panic auucks 
was reported during therapy. TIle number of days tlmt panic :lIIucks occurred 
was less with clomipramine (mean dosaJ,le of 83 mg daily) Ihan wi th placebo 
after 8 weeks o f treatmem in one study. Therapeutic response generally is seen 
within about 1- 3 weeks but may Hike up to 6 weeks. Although clomipramine 
therupy generally is well tolemled. a transient increase in the number and in
tensi ty of panic allacks may occu r during initial therapy wi th the drug. (S ee 
Dosllge and Administrution: Dosage.) Clomipramine (mean dosage of 109 mg 
duily ; range: 25- 200 mg daily) was nt least as effective as imiprllmine (mean 
lius<lge of 109 mg daily; range: 15-200 mg daily) in patients with panic disnrder 
and had a faster onset of action in reducing panic attucks and improving phobic 
avoidance and a<;sociated anxiety. 

Clomipmmine genemll~is equ:llly effecti ve in patients wilh panic d isorder 
wilh or without agoraphobia. In a limiled number o f patienls whose panic 
disorder with agor.lphobia did not respond 10 exposure-based behavioral treat
mem, measures of fear (i.c .. fear of bod ily incapacitation. fe:lr of losing con
trol ). state and tmit anxiety, depression. severity of conditi on, lind avoidance 
of separation situmions indicated improvement compared with plucebo arter 
receiving clomipramine for about 5 weeks (3 weeks at the maximum dosage 
of 150 mg daily). Despite such improvement. the efficacy of clomipramine in 
the lICUlment of such patien ts was uncertain. A clinical response. as indiC:lted 
by improvement by at leasl 50% on assessment of uvoidance of sepnration 
situations with the Phobic Avoidance Rating Scale. was produced by clomip
ramine in 29% of the patienLS. while such response was observed wi th helmv
ioral treatment in 47% of the pOltients. 

.Preliminary resuhs from an uncontrolled study suggest that clomipmmine 
is e(fective in patients with panic lii sorder or agoraphobiu wilh panic aUlIcks 
who have concurrent mitral vulve prolapse. 

Although it has been suggested that the mechanism of uction of clomip
ramine in patienl5 with panic disorder may be related to the drug 's scrotonergic 
activity. the absence of clear superiority compared with less selective antide
pressants (e.g .. desipramine) suggesls that this may not be the case. 

For furthe r infonnation on treatmen t of panic disorder. see Uses: Punic 
Di sortIe r. in the Tricyclic Antidepressants General Statement 28: 16,(14.28. 

• Major Depressive Disorder Clomipmmine has been used effec
lively in Ihe trealment of major depressive disordert . Clinical studies have 
shown that the antidepressant effect of clomipramine exceeds thut of placebo 
and is ..:ompamble to thai of u1>ual do.~ages of other tricyclic umidepressants 
(e.g .. amitriptyline, do.xepin. imipramine) or se lective serotonin-reuptake in
hibitors (e.g., fluoxetine. paroxetine). Several (e.g .. 4-(1) weeks mny be required 
for optimal antidepressunt effect at II given clomipnlluine dosage. Despite COIll

parable efficacy. the adverse effect pro tile (e.g .. anticholinergic effects) of clo
mipramine may limit its usefu lness relative to other antidepressants. and anti
depressant therapy should be ind ividualized based on paliellt response and 
tolcran..:e. Clomipramine appears to offer no substantial advantnge over other 
tricyclic antidepressants for the managemem of typical depression in the ab
sence of obsess ive-compulsive mani feslations and may he ,"ore poorly toler
ated, panicularly compared with tri..:yclics ex hibiting only mild 10 moderate 
ant icholinergic effects. Although some clinicians havc preferred c lomiprnmine 
to other tricyclic antidepressants for atypical depression (e.g. , Qccause of c1o
mipraminc's dopaminergic act ivity), other agents (e.g .• selective serotonin
reuptakc inhibitors such as flu uxet ine) generally have replaced this 'preference 
for clomipramine in such depression. 

For furthe r information on treatment of major depressive disordet and con~ 
siderations in choosing the most appropriate antidepressant for a panicular 
patient, including considerations re lated to patient tolerance. patient uge, and 
cardiovascular. sedative. and suicidal risks. see Considerations in Choosing 
Amidepressants under Uses: Major Depressive Disorder. in the Tricyclic An
tideprcss:lnts General Slatcmenl 28: 16.04.28. 

• C hronic · Pain Like other tricyclic amidcpressams, clomipramine has 
been used for the treatmem of chronic paint. including central pain, idiopathic 
pain d isorder. tensiun heudache. diabetic peripheral neuropathy, :Lnd pain of 
other neuropathic origin (e.g .. cuncer pain). Antidepressants have been used 
alone or as adjuncts 10 conventional unalgesics in tlie m:lIlugement of such 
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pain. In patients with central puin (e.g .. phantom or stump pain. post-herpetic 
neuralgia. deafferenwtion pain secondary to postlraummic ,ncrve lesions). re
duction in pain intensity, as indicmed by seores on a visual analog scale for 
pain. was greater during treatment wilh clomipramine for 3 weeks thun with 
placebo. Treatment of itliopathic pain disorder with clomiprnmine (menn dos
age of 97 mg tlaily ) for 6 weeks resulted in improvemeJl( , as indicated by the 
physicians' global assessment in 63% of patients, The patients ' scores on vi
sual analog scales Ihat included assessment 9f pain ,alsq were improved. In 
patients with tension headache, a greater decrease in hentlache pain, as indi
cated by scores on a visual analog scale, occurred with clomipramine admin
istered for 6 weeks than with pl:lccbo. Trealmenl of diabetic, peripheral neu· 
rap'lIhy willt clomipramine for 2 weeks re.sulled in a greater decrease compared 
with placebo in the severity or symptoms overall. as evalu:l1ed, by,a physician 
through usc of a scale that quanpfied pain. paresthesia. dyesthesia, numbne.ss. 
nightl y deterioration, and sleep disturbilnces. 

• Cataplexy and Associated Narcolepsy Clomipramine has been 
used ror the symptomatic managemelU of catuplexyt in :J limited number of 
patients with cawplexy and a~sociated narcolepsy. Cataplexy attacks and sleep 
par.llysis resolved or were reduced in rrequency during clomipramine therapy 
(25- 100 mg daily); however. Ihe drug did nol consistenlly improve slccp al
tacks. Although Ihe precise mechanism or clomipramine's anticataplectic :lC
tion is not known, it has been suggested that its serolOnergic and REM-sup
pressing uctivity may be involved . 

• Autistic Disorder Clomipr'olmine hus been effective in a limited num
ber or patients with autistic disordert. fn a duuble-blind study. clomipramine 
therapy (mean dosage: 152 mg duily) was superior 10 both desipramine and 
placebo in improving standardized fillings or lIutistic manifestations. including 
repelilive 'and obsessive·compulsive behaviors and hyperacti vity in a limited 
number of pediatric outpatients aged 6-18 years with autistic disorder. How
cver. in:1ll open study involving younger inpatients aged 3- 9 years with autistic 
disorder bm with relativcl y I()\\: imcIJectu:l1 functioning and without prominent 
obsessive·compulsive manifestations, clnmiprumine was not found to be ef
fective and was commonly associll1ed with ad verse erfects, including acute 
urinary retention . • 

I , 
• Trichotillomania . IClomipramine has been used in a limited number, 
()f patients with trichoti\Jomaniat (an urge to pull out one 's hair). In one double· 
blind. crossover study. clomipramine (menn dosa'ge of 181 mg daily; mngc: 
100-250 mg daily, was shown to be more elTective lhan desipramine (mean 
dosage ,ol: J7J mg dailYi range: 150- 200 mg daily) in the short-term manage
ment of tr ichotillomania. However. relapse hus been reported in some patients 
receiving long-term trealment with clomipmmine. 

• Onychophagia Clomipramine has becn used in u limih:d number of 
pmients with severc onychoph:lgiat (nail biling) and no history of obsessive
compul sive di sorder. In one study. the severity of nail biting dccreused in pa
lients treated with clomipmmine hydrochloride :25-200 mg. daily for 5 ,.Jeeks. 
Howevl.!r. the relatively high dropout rate secondary to adverse effects and drug 
intolerance suggests that clomipramine should not be cnn~idcrcd a"~ fi rs t-lint: 
therapy in must patients with onychophagia. I' 

• Stuttering Clomipramine has been used in ulillliled number of patients 
with slUtlcringt. Following 5 weeks of therapy (mean dosage: 147 mg daily), 
clomipramine improved the severity of stuttering, preocctlp;lIion with thoughts 
ablJut stuttering. amount of energy spent resisting stutterin~. arld expcctuncy 
or stuttcring. Additional study or the e fficacy of d omipramine in the manage
menl of stuttering is necessary. 

• Eating Disorders Clomipramine has been used in a limited number 
o/" patients with anorexia nervosat. In a placebo·cqntmlled study. clomipramine 
therapy was Ilssoci:lted with increased appetite. hunger. Dnd caloric consump
tion during inilial ther:.lpy: however. the drug was not associated with improved 
eating behavior after 8 weeks of therapy or greater weight gain. In addition. 
hody weight did not differ between the clomipr:lmine and placebo groups at 1-
year follow-up and a measure of out come ba~ed on nUiriti onal status, sexual 
adjustment. socioeconomic adjustment. and mental state did not differ between 
the :2 gmups at 4-year follow-up. Few controlled studies on the phannaeother
apy for anorexia ncrvos:1 have been published, and rcsults with most drugs 
have becn unimpressive . Because mulnourished depressed paticms may be par
ticularly susceplible to the adverse curdiovascular effects or otiter severe IOX
icitieS' (inciudillg death) of tricyclic antidepressnnls, the American Psychiatric 
Association tAPA) states that tricyclic antidepressants should be avoided in 
underweight individuals und in those exhibiting suicidal idelllion. For further 
informat ion on usc of alllidepres"~ ants in the treatment of eating disorders see 
Uses: Ealing Disorders. in Fluoxetinc Hydrochloride 28:16.04.20. 

• Premature Ejaculation Clomipfaminc has been used with so'me suc
cess iM the treatment of premature cjacu lation t . In a controlled study. mean 
ejaculatory latency was prolonged in patients receiving 25 or 50 mg of the drug 
daily. Sexual and re lationship salisf'lction also was improved. A trial wilh drug 
therapy may he particularly useful in palients ~ho fail or rcfuse behavioral or 
psychotherupeutic treatment or when partners :Ire unwilling tn coop~rute with 
such therapy, I 

• Premenstrual Syndrome Clomipramine has been used in the m.m-
:Igement of premenstrual syndromct . ln a limited number of women, with sc
vcre premenstrual irritability nnd/or depressed Inlood, clomipramine given ei
Iher cominuousl)' or imennillently (i.e., premenstrual administration) during 3 

menstrual cycles at a dosage·of25-75 mg daily was more effective than placebo 
in reducing premenstrual irritability and depre.ssed mood. However. prelimi
nary data suggesllhat patients with premenstrual syndrome may be particu larly 
sensitive to the adverse effecls associated with the drug. 

I , 
Dosage and Administration . , 
• Administration Clomiprumine hydrochloride is administered omlly. 
11le drug also has been ildministcred IMt or IVt . but a parenteral dosage fOnTl 
is not commercially available in the US. 

During initialtherap), when the dosage is be ing titratcd , the munufucturers 
rec()mmend that clomipramine be given in divided doses with meals to lessen 
adverse Gf effects. After d()sage titration. the total daily dose may be gi ven 
once dail), ' at bedtime to Jminimize :Idverse effects such as sedation during: 
waking hours and enil:mce patient compliance. 

• Dosage Dosage of clomipramine hydrochloride is cxpressed in tenns 
of the hydrochloride. 

Because there is wide interindividual variation in dosage and dosage mny 
differ in various disellse states. the dosage of clomipramine hydrochloride must 
be individutllized carefully. 

Patients receiving clomipramine shou ld be monitored for possible wors
ening of depression. suicidality. or unusual ch:mgcs in behavior. especially al 
the beginning or therapy or during periods of dosage adjustment. (Sec-Cautions: 
Precautions and ContrJindications.) 

Obsessit'e-Compulsive Disorder For the management of obsessive
compulsive di sorder in adults. childrcn, or adoiescellls. the recommended initial 
do"~age of clomipramine hydrochloride is 25 mg daily. During the first 2 weeks 
of Iher;Jpy, dosage shlluJd be increased g'radulll1y as tolerated to approximately 
100 mg daily in adulls. In children and adolescenls. dosage should be increased 
£mduall}". as tolerated , during the first 2 weeks of therapy up to a maximum 
of 3 m~g or IOD mg dail)'. whichever is lower. TIlis initial period of titmtion 
i ~ intended to minimi ze adverse effects by pb nnilling!tolerance to develop or 
allowing the Patient time to adapt if tolemncc does nol develop. 

During: the next sev'eml weeks. the dosage of clomipramine hydrochloride 
may be increased gra'c:lually up to a maximum of 250 mg daily in adults and J 
mg/kg or 200 mg daily (whichever is lower) in children tlnd adolescents. D:.Iily 
c1omipr:lmine hydrochloride dosages exceeding 250 mg. in adults or 3 mg/kg 
(up to 200 mg) in children and adolescents should be .woided because of the 
incre:lsed risk ll f seizu res (sec Cautions: Nervous System Effects). 1 

Because of the long elimin:uion hair-lives of both clomipramine :md its 
active metabolite. desmethyJclomipf:lmin~. clinicians should take into consid
eration Ihat steady-state plasma conccntmtiol1s Ihay not be achieved for 2- 3 
wecks or even longer. Therefore. the manufaCturers state tilat it may be appro
priate to Wltit 2-3 ,,·ceks between any ' further dosage adjustments after the 
initial 'dosage ti /ration period. I I . 

I Although the oplimum dUr:ltion of clomipramine IhenlIl), has nol been es
lablished. obsessive-compulsive disorder is a chronic condilion and it seems 
rcasllnahlc 10 consider continuat ion of thempy' in responding patients. Although 
the manufaCturers state that the eflicacy or c!omipmmine when given for pe
riods exceeding 10 weeks has not been established systcmatically in controlled 
studies, the drug has"bCen given under double-blind conditions for up 10 I year 
without loss of clinical efficacy. Pending further accumulation of d:ua. some 
clinicians recommend that clHmipntllline therapy be continued for at least 18 
months in patients with obsessive·compulsive disorder be fore :lncmpling to 
discontinue thempy. However. the dosage should be adjusted during mainte
nance therapy so thai p~ lliehts are mai ntained on the minimum effcctive dosage 
and patients should be reassessed periodicall y 10 detemline the need for con-
tinued therapy. ,J I ~ v' lJI) 

Clomipmmine should not be used concomitantly wilh MAO inhibitors and 
il is recommended that alleast 2 weeks elapse between discontinuance of ther
apy with .o MAO inhibitor and initiation of clomipramine therapy and vice 
vcrsa .• A similar interval is recommended between discontinuance of therapy 
with a selective scrotonin-reuptakc inhibitor (e.g .. cilalopram. esci talopram. 
flu \,oxumine, paroxetine. serlmline) and initiution of Ihempy \vith a tricyclic 
:Illtidepressant agent such as clomiprJmine und vice versa. However. because 
fluoxetine and its active metabolite have a long half-lire.lItlellst 5 weeks should 
clapse between discontinuance of fluoxetinc thcrapy and initiation of clomip-
ramine therapy. I , 

I, Abrupt discontinuance of clomipramine therolpy should be avoidcd since a 
variety of withdrawal symptoms have been reported. (Sec Cautions: Nervous 
System Effcci s and also see Ghronic Toxicity.) In addition, patie11ls may ex
perience a worsening of psychiatric status when the drug is discontinued 
abruptly. 11lcrefore, il is recommended Ihal dosage be tapered gradually (c.g .• 
over a period of approx imately :2 weeks) and the p:ttient monitored carefully 
when clomipramine therapy is discontinued. 

Panic Disorder For the management of panic disordert with or with
out agoraphobiat . clomipramine hydrochloridc usually has been effecth'l! in 
dosages ranging from 12.5-150 mg (maximum: 200 mg) daily. Mo!>t paticnts 
with panic attacks resp{,nd to II clomipramine hydrochloride dosage orlJ ss th:m 
50 mg dail y: Imwc·ver. patients with agoraphobia rna)' require a higher dosage. 
Because clomipramine may worsen anxiety symptoms during iniliallherap),. 
some cJinici:lI1s recommend that patienls be started on u low dosage initially. 
and then the dosage can be increased gradually until ther:1peutic. response or 
bothersome advcrse cffects occur. ! 
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Other Uses For the management of major depress ive disordert or 
chronic paint, clomipramine hydrochloride is BenerJlly given in dosuges ,Jng
ing from 100-250 mg daily. 

For the manaBement of cataplexy and associated narcolepsyt, clomipra
mine hydrochl oride has been given in dosages ranging from 25-200 mg daily. 

• Dosage in Geriatric Patients The manufacturers and some clini
cians recommend selecting an initial clomipramine dosage at the lower end of 
the recommended range since decreased hepatic, renal, or cardiac function and 
concomitant illness and medications are more frequent in geriatric patients. 

Cautions 
Clomipramine shares the toxic potentials of the tricycl ic ant idepressants, 

and the usual precautions of tricyclic antidepressant ' administration should be 
observed. (Sec Cautions in the Tricyclic Antidepressants General Stalemem 
28: 16.04.28.) 

Common adverse effects of clomipramine arc extensions of its phannaco
logic activity, principally anticholinergic effeClS; adverse effects secondary to 
antihistllminic and a-adrenergic activilY also may occur. Like other tricyclics, 
adve rse effects of clomipramine coult! affect compliance and re.~u lt in dosage 
reduction; however, the possibility that. such reductions could affect response 
should be considered. 

In controlled studies, the most common adverse effect s occuning more 
frequent ly in palienls receiving clomipramine than in Ihose receiving placebo 
inclut!ed GI effects such as dry mouth. constipation, nausea, dyspepsia. ano
rexia. and I increased appetite; nervous system effects such as s~mnolence, 
tremor, dizziness , nervousness, fatigue, and myoclonus: genitourinary crfects 
such as changed libido, ejaculatory failure. impotence, and micturition disorder: 
sweating; weight gain; and visual changes. Approximately 20% of the 3616 
palienl<; who participated in US premarketing clinical trials for obsessive-com
pulsive or other disorders discontinued clomipramine therapy because of an 
adverse effect. About one-half of those who discontinued therapy (9% of the 
totul) experienced multiple adverse effects. none of which cou ld be classified 
as the principal reason. However. in the cases in which a principal reason for 
discontinuing therapy could be identified, most of the patients did so because 
of nervous system effects (5.4%), mainly somnolence, and OJ effects (1.3 %), 
mainly nausea and vomiting. 

The incidences of adverse effects reported by the manufacturers 10 have 
occurred in at least I % of clomipramine-treated patients were obtained from 
pooled data from placebo-controlled clinical trials involving 322 adults and 46 
children or odolescents who received clomipramine for the treatment of obses
sive-compUlsive disorder. However, clinicians pre.<;cribing clomiprnm~ne 
should be aware that these figures cannot be used to predict the incidence of 
adverse effects during usual medical practice, in which patient characteristics 
and other factors differ from those thut prevuiled during these trials. Similarly. 
the cited incidences cannot be compared wilh the incidences obtained from 
other trials involving diffe rent treatments, uses. and investigators. However, 
the incidences from these trials provide the clinician with a basis for estimating 
thl.! relative conlribulion of both drug and nondrug factors to the incidence of 
adverse effects in the populations studied. Various other adverse effects have 
been reported in 3525 out of approximately 3600 individuals who received 
multiple doses of clomipnlmine for obsessive-compulsive or other disorders 
during premarket ing trials in the US; however! these adverse effects have not 
been definitely attributed to the drug. 

Some evidence suggests Ihat patients with depression may tolerate clomip
mmine relative to placebo more poorly than those with obsessive-compuls ive 
disorder. 

• Nervous System EfTects Seizures Se izure is the most clinically 
imponant risk associated with clmniprJrnine therapy. However, se izure re
mains u relutively uncommon adverse effect of clomiprnmine thempy. The 
cumulative incidence of seizure.<; in patienls treated with clomiprumine hydro
chloride dosages of up to 300 mg daily was 0.64 , 1.12, and 1.45% at 90, IRa, 
:lnd 365 days , respectively. The cumu lative rutcs correct the crude incidence 
of 0.7% (25 of 35 19 patients) for the variable duration of exposure to clomip
rumine in clinical trials. Seizures also have been associated with abrupt with-
drawal of the drug. ' 

Dose appears to be a predictor of the development of seizures. However. 
the innuence of dose is confounded by the duration of exposure to the druB. 
making independent assessment of the effect of eilhcr factor alone difficu lt. 
Seizures occurred in about 0.5 j or 2% of patients who received a maximum 
daily dose of 250 mg or higher than 250 mg. respectively, of the drug. The 
ubi lilY to predict seizures with daHy doses exceeding 250 mg is limited because 
plasma concenlr.ltions achieved during domiprumine thempy may be dose de
pendent and vary considei.lbly among individuals administered the same dos
age, I 

Rare reports of fatalitic.s in association with clomipramine-associated sei
zures have been reported in foreign poslmarli:eting surveillance, but nol. in US 
clinical trials. In some of these cases, clomipramine had been administered 
with other epileptogenic agents, while in other cases the patients had po~sible 
prl.!disposing medical conditions. Thus, a causal relationship between clomip
ramine therapy and these fatalities has not been established . (Sec Cautions: 
Precautions and Contraindications.) 

Withdrawal Effects Withdrawal syndrome has been reported rarely 
in patients receiv ing clomipramine. In a limited number of putients. abrupt 
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discontinuance of clomipramine resu lted in a vuricty of withdrawal munifes
lations. including dizziness. nausea. vomiting, headache, malaise, sleep distur
bance. hyperthemlia, sweating, and irritability. Abrupt discontinuance of the 
drug also reponedly has resulted in seizures. In addition, some patients have 
experienced a wor~ening of psychiatric status when the drug was discontinued 
abruptly. Therefore, abrupt discontinuance of clom ipramine therapy should be 
avoided. (Sec Cautions: Precautions and Contraindications.) 

Serotonin Syndrome The manifestation of a group of adverse effects 
(e.g., Iremor, myoclonus. diaphoresis, shivering, restlessness. fever. mental 
status chanBes, diarrhea) that resembles the serotonin syndrome observed in 
animals has been reported with clomipramine monotherapy. In an open study 
in which patienls received clomiprnmine 150 mg daily for about 4 weeks for 
the treatment of depression, tremor of the tongue and myoclonus occurred mosl 
commonly (42 and 36% of patients, respectively). Tremor of the tongue or 
fingers and myoclonus were accompanied by diaphoresis and shivering in over 
a quarter of the patients. In most cases, these manifestations were trJnsien\ and 
resolved dcspite continued therapy. More severe and sometimes fatal reactions 
resembling the serotonin syndrome have been reported when clomipramine has 
been given concurrently with olher serotonergic agents such as MAO inhibi
tors. nuoxetine, lithium. or alprazolam. (See Drug InterJctions.) 

Other Nervous System Effects In controlled trials. somnolence , diz
zinl.!ss, or trl.!mor wus each reported in about 541'", of adults and in about 46, 
4 1. or 33%, rl.!spect ively. of children and adolescents receiving c\omipnunine. 
Headache occurred in about 52% of adults and 28% of children and adolescents 
receiving clomipramine. Fatigue occurred in about 39'm of adults and 35% of 
chi ldren and udolescents receiving the drug. Insomnia occurred in about 25fJ, 
of adults and 1 Wo of children and adolescents und nervousness occulTl!d in 
abo~l 18% of adults and 4% of children and ad,?lesccnts treated with clomip
ramme. 

Myoclonus occurred in about 1 3~~J o f adults and :!f,O of children and ado
lescents receiving clomipramine. MOI or hyperactivity th:lt included jerking of 
the anns and legs during nocturnal sleep also has be~n reported. Memory im
painnent occurred in aboul 9 or 7% of adults or children and adolescents. 
respectively, receiving clomipramine. Paresthesia and anxiety each occurred in 
about 9 or 2% of adults or children and adolescents, respectively, receiving the 
drug. ITwitching occurred in about 7 or 4% 'of adults or children and adoles
cents. respectively. receiving clomipramine. Im'paired concentration and de
pression each occurred in about 5% of adults receiving clomipramine. Sleep 
disorder occurred in about 4 or 9% of adults or children and adolescents, re
spectively, treated with the drug. Di sturbance of sleep by fright that W:IS ac
companied by myoclonus also has been reponed in association wiih clomip
ramine thempy. Hypertonia occurred in about 4 or 2% of adults or children 
and adolescents. respectively, receiving the drug. I J 

Confusion occurred in IIbout 3 or 2% of adults or children and adolescents, 
respectively. receiving clomipramine, Psychosomatic disorder, speech disor
der, dream abnonnalilies. agitation, or migraine occurred in about Y;P of adults 
treated with the drug. Depersonalization or irrilability occurred in about 2% of 
both adults nnd children or adolescents receiving clomipramine. Emotional 
lability occurred in about 2% of adults and aggressive reaction occurred in 
about 2% of chi ldren and adolescents treated wi th the drug.. Paresis and asthenia 
each occurred in about 21io of childr..::n and adolescents and panic reaction 
occurred in about I or 2% of aduils or chi ldren and adolescents, respectively. 
receiving clomipramine. ' I 

,11 During pn!l-narketing clinical trials in patients with affective disorder. hy
pomania or mania was precipitated infrcqu..::ntly in patients reedv,ing clomip
ramine therapy. Activation of mania or hypomania also has been reponed In 

patients treated wilh other tricyclic antidepressants. , 
More than 30 cases of hypenhenni:1 with clomipramine have been reponed 

by foreign postmarketing surveillance. systems. Most of these cases occurred 
in patienl'i receiv ing clomipramine in combination with olhcr drugs (e.g .. an
tipsychotic agents). When clomipmllline and :10 antipsychotic agent were used 
concomitantly, the cases sometimes .were considered 10 be e:'lUmples of neu
roleptic malignont syndrome (Nl'.·IS). 

Abnonnal thinking and vertigo each occurred in I % or more of patients 
receiving clomipramine: however, a causal relationship to the drug has not been 
establi shed. I-

Dyskinesia occurred in less than I % of patients receiving clomipramine, 
although a causal relationship to the drug has not been established, Persistent 
tardive dyskinesia has been reported after iniliation of clomipramine in a patient 
who was alreudy recei ving dextroamphetamine. A severe tardive dyski nesia
like syndrume. consisting of orohuccal movements, choreoathetosis of the anns 
and other abnormal movements of the extremities , motor restlessness. und in
coordination has been reponed in anolher patient who was receiving c1omip
mmine concurrently with thiothixene. buspirone, an4 trihexyphenidr l. 

Other adverse neA.-ous system effects occurring in less than I % of clomip
rmnine-treated palle":ts include apatHy. ataxia, coma, abnonnal coordination. 
delirium, delusions. dysphonia, EEG abnonnalities, encephalopathy. euphoria. 
eXlrJpyramidal disorder, abnonnal guil. halluci nation,S. hostility, hyperkinesia. 
hypnagogic hallucinations, hypokinesia\ neuralgiu, paranoia , phobic disorder, 
psychosis, senso!), disturbance, somnambulism, stimulation, and tee th ghnd-' 
ing ; however, a causal relationship to Ihe drug has not been establ ished. 

Rarely reponed adverse nervous system erfects for which a causal rela
tionship to clomipmminc has not been estublished include anticholinergic syn
drome, aphnsia. apraxia. catulepsy , cholinergic syndrome, choreoathetosis. 
hemiparesis. hypere.~lhes i a. hyperrene;,da, hypoesthesia, illusion, impaired im-
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pulse control. indecisiveness, muti sm, neuropathy. nystagmus.!oculogyric cri
sis. Ql:uiomOior nerve paralysis,lichizophrcnic reaction. generalized spasm, stu
por. and tonicollis. Dystonia has been reported rarely in clomipramine-treated 
patients. although a causal relationship 10 (he drug has not been eSlahlished. 
Acute dyslOniu that included oculogyric crisis. torticollis, and lead-pipe rigidity 
hns occurred in u patient receiving clomipramine. Exacerbation of motor tics 
and development of vocal tics also have been repon ed in a patient receiv ing 
Ihe drug . .1 

Suicidal idcution and suicide Ul!cmpt huve been reported in -Jess (hun 1 % 
of puticnls receiving clomipramine und suicide has been reported rarely. (See 
C' lUtions: Precautions and Contmindications.) 

• Cardiovascular Effects During clinicul1rials. modest onhostatic de
crcn$ies in blood pressure and modest Ulchycnrdiu each occurred in about 20% 
of pmients receiving clomipramine, although patients frequently were asymp
tomatic. Postuml hypotension occurred in about 6 or 4 % of adults or children 
and adolescents . respectively. and tachycnrdi.1 occurred in about 4 or 2C;o of 
adu lts orchitdren and adolescents. respectively, receiving clomipramine in con
trolled clinical trials. Flushing occurred in about 8 or 7% of adults or children 
lind adole~cents , respectively, tremed with Ihe drug"' in controlled dinicnltriuls. 

Palpitations occurred in about 4% of both adu lts and children or adolescents 
receiving clomipramine in controlled clinical . trials. Chest pain occurred in 
ubout4 or 7% of adult s or chitdren and lldolescents, respectively. and syncope 
occurred in about 2% of children and adolescenL'i receiving clomiprnmine in 
controlled clinical trials. , 

Among approximately 1400 patients who received clomipramine during 
the premarketing evaluation. ECG abnormalities were observed in about 1.5% 
of the patients compared with 3.1 % jof those who received an active control 
lind 0.7% of those rece iving placebo. The most commonly observed ECG 
changes were ventricular premuture contrac tions, ST-T wave changes. and in
Iravt!ntricullU" conduction abnormalities. These chnnges mrely were nssociated 
with lclinicallYI important. symptoms; nevertheless, caution is necessary when 
treating patients with known cardiovilscular disease with clomipramine. and 
gradual dosage titration is recommended in such patients. 

Arrhythmia. bradycardia. cardiac arrest. extrasystoles. und pallor occurred 
in less than I % of patients receiving clomipramine, although 11 causal relntion
sh ip to the drug hus not been eSllIblished. Aneurysm. atrial flutter, bundle
branch block. cardiac failure . cerebral hemorrhage. hean block. myocard ial 
infarc tion. myocardial ischem ia. peripherJl ischemia. thrombophlebitis: vaso
spasm, and ventricular tachycardia have occurred rarely, butlhese adverse ef
feel s also have not been attributed 'definitely to the drug. Hypenension also has 
been reponed. (I I 

General edema. greater susceptibility to infection, malaise. and , parosmia 
have been reponed in less than 1% of clomipramine-treated patients and de
pendent edema has been reported rarely. although thest; adverse effects have 
not been attributed definitely to the drug. ,f I ,I) t' 

There have been repons of fatiguc and dizziness during physical exertion 
in children and adolescents receiving clomiprumine. Because the cardiovas
cular effects of the drug. have not been studied during such stress in this age 
group, some clinicians state that clomipramine should be used with caut ion in 
chi ldren and adolescents who panicipate in active sports.1 "j' I 

• GI!Effects Adverse GI effects are encountered commonly during ini
tial clomipramine therapy :Ind in some cases can lead to early 'withdrawal of 
the drug. Dry mouth occurs in about 84 or 63% of 'adults or children and 
adolesci.!nts, respect ively. and constlpalion occurs in about 47 or 22% of adul ts 
or chi ldren and adolesccnts. respectively, receiving clomipramine. 

Nausea has been reported in about 33 or 9% of tldults or children and 
adolescents. rc~pectiv~ly. receiving clorh ipmmine. Dyspepsia occurred in~about 
22 or [3% of adults or children and adolescen'ts. respectively. and diarrhea 
occurred in about 13 or 7% of adults or children and adolescents, respcctively. 
receiving the drug. Anorexia occurred in about 12 or 22% o r adulls or children 
and :ldolescents. respective ly. receiving the drug. Abdominal pain occu'rred in 
about [lor 130/0 of adults or children lind lldolesccnts, resPectivelY. rece iving 
clomipramine. Increase in appetite occurred ·in II % of adu hs 'treai~d wi th the 
drug. Taste perversion occurred in about 8 or 4% of aduhs or children and 
:.Ido/escents. respectively. receiving clomipramine. Vomiting orcurred in about 
7% oftclomipramine-treilted lldults, children, and adolescents . Aatulen'ce has 
b~en reponed in about 6% of adults receiving the drug. Gl disb,~der or' dys
phagia occurred in about 2~ o( clomipramine-treated adults , and eructation. 
u1cer:ltive stomat itis, or halitosis occurred in about 2% of children and adoles
cents. recei~jng the drug. Esophagitis occurred, in about }.% of adul!s fFceiv ing 
clom lprammi.!. 

Blood in stool, colitis, duodeniii~ . gastric ulcer. gastri tis, gastroesophageal 
re nu x. gingivitis, glossitis, hemorrhoids~ increased salivUlion , irri i.:ible bowel 
syndrome. peptic ulcer, rectal hemorrhage, lUste loss. and tongue ulceration 
were reported in 'less than I % of patient's receiving clomip'ramine, but a causal 
relationship t<;' the drug has not been eSlablishe,d. Cheilitis. chronic enteritis. 
discolored feces. gamic dilatation, gingival bleeding. intestinal obstruction, 
oral/pharyngeal edema. paralytic ileus. and salivary gland enlargement have 
occurred rarely but .have not been ,anribuled definitely to clomipramine. 

, , I' , 

• Dermatologic and Sensitivity Reactions In controlled trials, in· 
c reased sweating. occurred in about 29 or 9% of adults or children and adoles
cents . respectively. receiving clomipramine.! Rash occurred in about 8% of 
adults and 4% of children and udolescents treated with the drug. Pruritus oc
curred in about 6% nf udults Ilnd 2% of children and adolescents treceiving 

clomipramine. Dermatitis, acne, or dry sk in occurred in ubout 2% of clomip
ramine-tremed udull'i. Abnormal skin odor occurred in about 2% of children 
and adolescenL'i receiving ciomiprumine therupy. Urticaria occurred in about 
1% of adults and allergy occurred in about 3% of adults and 7% ,of children 
and adolescents treated with the drug. 

Alopecia. cellulitis, cyst, eczenm, genital pruritus. psoriasis. and rash that 
was erythem:uous, maculopapular. or pustular have been reported in less than 
1% of patients receiving clomipramine. but these effects have not been lIurib· 
uted definitely to the drug. Lupus. e rythematosus ra'ih1hus occurred rarely. Pho
tosensitivity reaction or skin discoloration has occurred in less than I % of 
patients receiving clomiprami ne. although a cnusal relationship to the drug has 
not been established. Pseudocyanotic (e.g .. s late-gray. blue-black, purplish) 
pigmenilltion that affected areas at; the body exposed II,) sunlight and there fore 
may have b~en a phOlosens,itiyity reaction also ~as occurrcd with clornipru
mine. Chloasma has becn reponed rarely. Folliculitis. hypcrtrichos is. piloerec
tion, polyaneritis nodosa. seborrhea. skin hypcnrophy. or skin ulceration has 
been reponed rarely in palients recciving c1omipmmine. although a causal re
lationship has not been eSlab~ishcd. 

• r Melabolic and Electrolyte Effecls In controlled studics, weight 
gain occurred in about 18li'o of adults who received clomipramine therapy for 
the treatment of obsessive·compuls ive disorder compared with I % of those 
receiving placebo. In Ihi.!sC studies, a weight guin of at leust 7% of initial body 
weight occurred in about 28%,of clom ipramine-tremed plltients compared with 
4% of those rece iving' placebo. In sC"eml patients, weight gain exceeded 25 % 
of the initia l body weight. Conversely. weight losses of at Ica<;t 7% of initial 
body weight occurred in about 5% of clomipramine-tremed patients compared 
with I % of those who received placebo. In controlled studies, weight gain or 
weight loss occurred in about 2 or 7% of children and adolescents, respectively. 
receiving clomipramine. 

Thirst occurred in about 2% of adults receiving ciomiprumine. Dehydrulion. 
gaul, hypercholesterolem ia. hyperglycemia. lhyperuricemil. llild .hypokulemia 
have been reported in less than 1% of patient s receiving clomipramine, al 
though a causa.l relationship 10 the drug has not been established. Fal intoler
ance and glycosuria have been reported rarely in palients receiving clomipra
mine. although these ladverse effects have not been attributed definitely to the 
drug. It 

• Ocular and Otic Effects I Abnormal vision occurred in about 18 or 
7% of adults or children and adolescents. respectivcly. receivi ng clomipramine. 
Abnormal lacrimation. mydriasis. and conjunctivitis occurred in about 3, :2.land 
I % of adults, respectively, receiving the drug . Anisocoriu, blepharospasm, and 
ocular allergy occurred in about 2% of children ;lOd adolescents receiving do
mipramine. 'Ad\'er.;e ocular effects reponed in less than 1% of clomipmmine
treated patients include abnormal accommodation. diplopia. ocular pain. for
eign body sensation, photopholiin, and scleritis; however. a causal relUlionship 
to the drug hus nOl been established. 

Gluucoma,has been reponed rarely in patients receiving clomipramine. al
though a causal relationship to the drug has not been established. Angle-closure 
glaucoma thaI . presented clinically as amaurosis fugax ttransient monocular 
blindness) attacks that l were- precipituted .by rising from a sitting or .~upine 

position has been reported i013t lenst one. female patient treated with theJorug. 
Although the precise mechanism is unclear, it was suggested thut an abnOnlla lly 
large fall in blood pressure upon standing up combined with an increase in 
intraocular pressure may have been responsible. Blephllritis. chromutopsia, 
conjunctivlll hemorrtiage. exophthalmos, ker.llitis . night blindness, retinal dis
order. stmbismus. and visual fi e ld tlefcct occum.-d rarely in patients receiving 
clomipramine, but have not been allribuled definitelY-lo the drug. 

Tinnitus occurreo in "bout 6 or 4% of adults or childrcn 'und adolescents. 
respectively. receiving clom ipramine. Otitis nied ia or vestibular disorder m:
curred in about 4 or 2% of children and adolescents. respectively. receiving 
clomipramine. Adverse otic effects reponed in less than I r;o of clomipramine· 
treated patients include hyperacus is , de.llfness. earache, and labyrinth disorder; 
however, thelie effects have not been attributed definitely 10 the drug. 

• Musculoskelelal ' Effecls Myalgia occurred in about 13% of adults 
receiving clomipramine. Back pain and anhr:.llgi:i occurred in about 6 fi nd 3% 
Or adults, resfx:ctively , receiving clomipmmine. Muscle weakness uccurred in 
About I or '2%' of adults or children and adolescents. respectively, rece iving 
clomipramine. Arthrosis and leg cramps have been reponed in less than I % of 
patients receiving clomipram ine. although a 'causal relationship to the drug has 
not been established ~ Exostosis. bruising. myopathy, and myositis have been 
reponed mrely in clomipramine;tTCated patients. although these effects Illlve 
not been attribulted definitely to the drug. . 

• Hemalologic Effe~(~ Purpura haJ been reponed in' about 3% of aduhs 
rece iving clomipmmine . Although no cases of scvere hematologic toxicity were 
reponed during the pidmarketing evaluation of clolnipramine. there subse
quently ha've been"Alrc reporJs of bpne m'arrow depression in patients receiving 
Ihe drug. including leukopenia. agr.lIiulocytosis. Ihrombocytopenia. unentia. 
and pancytopenia. In cOOlrolied trials, anemia occurred in about 2c;'o of children 
and adolescent,s receir ing thT drug. 

• . Respiratory, Effecls Pharyngit is occurred in aboul. 14% of adults re
ceiving clomipramine. Rhinitis occurred in about 12 or 7(;0 of adulb or children 
and adolesccnts, respeclively. receiving clomipramine. Cough occurretl in 
nbout 6 or 4% of adult s or children and adolescents. respectively, receiving 
clomipramine. Sinusitis occurred tin ubout 0 or 2% of adults or children and 
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(e.g .• pheochromocytoma. neurobI:L~toma). since hypertensivc crises may be 
provoked by clomipramine. 

Clomipramine should be used wi th caution in patieJ\lS with known hepatic 
disease. and the manufacturers recommend periurJic monitoring of hepatic en
zymc concentnllions in such palicnls. 

A variel)' of neuropsychiatric manifestations. including delusions. halluci
nmions. psychotic episodes, confusion, and paranoia. have hecn re.poned in 
patients recciving clomipmmine. (Sce Cautions: Neo'Ous System Effects.) 
However. because of the uncontrolled design of many of these studies, it is not 
possible 10 provide a predse estimate. of the extent of the risk of sueh effects 
in clomipmmine-trcatcd patieJ\ls. In patients whose schizophre ni:1 has been 
unrecogn ized. an :lcute psychotic episode may be precipiJated by clomipramine 
or other antidepressants. Another possibi lity is that clomipramine. like other 
antidepressants. may precipitate mania or hypomania in patients with affective 
disorder. . 

As with other tricyclic antidepressants. the development of lever and sore 
throat in any patient receiving clomipramine therapy shou ld prompt the clini ~ 
cian 10 obtain leukocyte and differential hlood ce ll counts. (Sec Cautions:' Hem-
atologic Effects.) , 

Male patients for whom clomipT:lmine ihcmpy is considefl.:d should be in 
fonned about the relat ively high inc idence of sexual dysfunction assucimed 
with the drug. Sexua l dysfunction occurred in more males with obsessive
compulsive disorder treated with clomipr.llnine than with p];lCebo in premar
keting experience. (Sec Cautions: Genitourinary Effects.) 

As with clo~ely re lated tricyclic antidepressallls. the risks ussociated wilh 
electroconvulsive therapy (ECT) may be increased during concurrent clomip
ramine thcmpy. Because of the limited clinical experience to date, the manu
facturers recommend that the combinalion of clomipramine and ECT be limited 
to those patienls for whom it is esscnt ial. 

Prior 10 elective surgery wilh generJ! :lOesthctics, the manufucturers Slale 
thm clomipramine therapy should hC qiscolltinued for as long as is clinically 
feasible. and the :lOesthelist should be so :lrJvised. 

The withdrawal effects of clomipramine have not been systematically eval
uated in controlled studies, although such effects have bl!en reponed following 
abrupt withdraw:11 of closely related Iricyelic antidepressanl~. (Sec Cautions: 
Nervous System Effects and also sec Chronic Toxicity in the Tricyclic Anti
depressants General Stalement 28: 16.04.28.) Therefore. gmdual topering of 
clomipramine dosage and careful moniloring of the patient is recommended 
during discontinuance of clomipmmine therapy. ,t 

Clomipramine can produce somnolence and impaired concentration. and 
putienl~ should be cautioned thaI the drug may impair the mental and/or phys
ical abilities required for the perfomlance of these complex tasks. Patients ~ Iso 
should bl! cautioned nbout the use of alcohol, barbitur:llcs, or other CNS de
pressants lx.-cause the effects of these agents may be exaggcr:ued durin!! con-
current clomipramine therapy. II 

The possibility of sei zure is the most clinically important risk assoc imed 
with clomipramine therapy (sec Cautions: Nervous System Effects ), and the 
drug should be used with caution in p:nients with a history of seizures or other 
predisposing factors (e,g .. brain damage of various etiology, alcoholi sm, con
current use of othl!T drugs that lower thl! seizurc threshold). The abi lity to 
predict the occurrence o f seizures with dail y doses exceedi ng 250 mg is limited 
because plasma concentrat ions rna}' he dose dependent nmlmay vary consid
erably among indi virJuals admin istered the same dosage. Nevertheic.ss, the 
manufacturers recommemllimiting the daily dose of clomipraminl! to a max
imum of 250 mg in adults or 3 mg/kg tup tn 100 mg) in children and adoles
cems. Patients receiving clomipr:lluinc shou ld be infomlcd uhout the risk of 
seizures associaled wjlh thl: drug. In addition. physicians should discuss with 
patients the risk and the possibility of serious injul)' 10 themselves or other 
people resulting from sudden loss of consciousness while engaged in ccnain 
complex and hazardous activities (e.g .• uperation of complex machinery. driv
ing a motor vehicle1 swimming, climbing). 

Clomipramine is wntraindicaled in patients wilh known hypersensitivity 
to the drug or olher tricyclic antidepressants. The drug als(l is conlraindicated 
in p:ltients currently receiving, or having rccently received (i.e .. wilhin 2 
weeks), monoamine ox idase (MAO) inhibitor thempy. (Sl.!e Drugs Associated 
with Serotonin Syndrome: MonO:lJnine Oxidase Inhibitors. under Drug Inter
actions.) Clomipramine also is contraindicaterJ during Ihe acute recovery phase 
following myocardiul infarction. 

• Pediatric Precautions Safety and efficacy of clnmipraminl.! in chil
dren younger than 10 years of age have not been establi shl.!d. Therefore. the 
manufacturers state that no spedfic recom mendations can be made for the use 
of the drug in Ihi s age group. 

Safe usc of clomipramine in pediatrit: patients 10 years of age or older for 
the treatment of obsessive-compulsive disorde r (OCD) is based on relatively 
shOri-tenn sturJies in this patient population and from I.!xtrapol:uion.of experi
ence gained with adult patients. TIle potential risks associuted with lohg-term 
clomipramine therapy have nOI heen systematically evalualed in children and 
adolescents . Although there is no evidencc that the drug mlwrscly affects 
growth, development, or maturation in these patients. the absl!nce of such lind
ings docs lIot rule out a poteOlial for such effects with 10n(Henn usc. 

In a controlled study. domipr.tmine has been administered for up to 8 weeks 
to 46 children and adolcscents 10-17 ye:lrs 01" age. In addition. 150 adolescent 
puticnts have received clomipramine thcrapy for periods r:mging fmm several 
months to scveral yellrs in uncontrolled studies. Out of a total of 196 childrl!n 
and adolescents sludied, 50 patients werl.! 13 years of age or younger and 146 

patients were 14-17 YC:lrs of age. The adverse effect profil e in this age group 
is similar to that observed in adults. 

FDA warns that antidepressants increase the risk or suicidal thinking and 
behavior (suicida lily) in children and adolescents with major depressive dis
orrJer and other pSYl·hiutric disorders. The risk of suicidality for these drugs 
was identilled in a pooled analysis of data from a tOlal of::!4 shon-ternl (4- 16 
weeks), placebo-controlled studies of 9 antidepressants (i.e .. bupropion. cital 
opram. Huoxetine, Huvoxamine. mirtozapine. nefazodone. paroxet ine. sertra
line. venlafaxine) in over 4400 children and adolescents with major depressive 
disorder, OCD. or other psychialric disorders. The. u",llysis revcaled a grealer 
risk of udverse events represl!nting suicidal behavior or thinking (suicidulity) 
during the first few months of treatment in pediatric patients receiving nnl i
depressants thun in those receiving plucebo. The uverage risk of such events 
was 4% among children and adolescents receiving these drugs, twice the ri sk 
(2%) that was observed among those receiving plal'Cbo. However. a more re
cent meta-analysis of 27 placebo-controlled trials of 9 antidepressants (SSRls 
and others) in plltients Y.9unger than 19 years of age with major depressive 
disorderr. OCD, or non-OCD unxic!y disorders suggests Ihat ,the benefi ts uf 
antideprl!~sant themp), in treating these conditions may outweigh the ri .~ k s of 
s\lieidal behavior or suicidal ideation. No suicides occ urred in thesl! pediatric 
trials. 

The risk ofsuiddality in FDA's pooled analysis di ffered across Ihe different 
psychiatric indications, wilh the highest incidence ohsco'cd in Ihe major de
pressive.disorder studies. In addition. :llthough there WllS considerable variation 
in risk among the antidepressants, :Itcndency toward an increilsc in suicidulity 
risk in younger patients was lolmd for almost all drugs stud ied. It is current ly 
unknown whether the suicidality risk in pediatric p;llients extends 10 longer
tern} use (i.e., beyond several months). 

As al result of this analysis and public discussion of the issue. FDA has 
directed manuf:lcturcrs of nil amideprcssams 10 add a hoxed warning to the 
labeling of their products 10 alen clinicians of this suicidality risk in children 
and adolescen ts and to recomml.!l1d appropriate monitoring and close obser
valion of patients recei\ling Ihe.~e agents. (Sec Cautions: Precautions and Con
traindlcations. ) TIle drugs that arc the focus of the revisl!d labeling arc :1 11 drugs 
included in the general class of antidepressants. including those thut have not 
heed studied in controlled dinicallrials in ped iatric patients. since Ihe aV:lilable 
data are not adequate 1"0 exclude any single antidepress:mt from an incrensed 
risk. 111 · addition 10 Ihe boxed warning and other information in professional 
labeling on antidepressants, FDA currently recommends that a patient medi
cation guide explaining the risks. associated with the drugs be provided to the 
patient each time the drugs arc dispensl!d: 

Anyone considering the usc of cl omi pramine in a child or adulescent for 
any clinical usc must balance the pOlential risk of Iherapy with Ihe clinical 
need. : 
• Geriatric Precautions TIle manufacturers slate th at clinical studies 
with clomipramine did not include sufficient numbers of patients 65 years of 
uge or older to detemlinl! whethl.!r thcy respond diflcrcntly than younger pa
tients. No unusual age-re lated adverse effects were identilied in 152 patients 
at leust 60 years of age participating in US clinical studies who recei ved the 
drug for periods of scveral months 10 severa l years. In addition. other clinical 
experience revealed no evidence of agc- related differences in response to clo-
mipramine. t 

In pooled da,tu analyses, a rCl/IIC"t'd risk of suicidality was observl.!d ill adults 
65 years of age or olrJer with antidepressant thl!rapy compared with p];lccbo. 
tSee Cautions: Precautions and Contraimlicatiolls.) 

Clomipramine is eliminated more slowly in geriatric patients. In addition. 
older patil!nts may not lolerate the drug's adverse effects as well as younger 
patients. Th~ manufacturers ' lIld some clinici.ms reeolll mend cauliously se
Iccting il clomipramine dosage regimen in geriatric patients. usually starting al 
the lower end of' till.! recommended dosage range, since decreasl!d hepatic. renal. 
or cardiac f411ction :lOd concomiwnt illnesses and medications arc more fre
quent in this populmioll. 

• Mutugcnicity and Carcinogenicity No clear evidence of carcino
genicity was seen in rats receiving ornl domipraminl! hydrochloride dos;lges 
of 20 times Ihe maximum recommended human daily dosage in a 2-year bio
assay. Hemang ioendothelioma was obseT\'ed in 3 OUI of 235 ro.lts administered 
clomipramine; the relationship between this rare tumor and the drug is not 
known. I 

• Pregnancy, Fertility, and Lactation Teratogenic effects were nOI 
observed in rats lind mice receiving clomipramine hydrochloride dosages up 
to 20 times Ihe maximum human dail y dosage. Slight. nonspecific felOioxie 
effects were observerJ in the o ffspring of pregnant mice receiving 10 limes the 
maximum human daily dosnge. Slight. nonspecilk· embryotoxicity occurred in 
rats receiving 5- 10 times the mnximum hum:m daily'dosage. I 

Ii There arc no adequate and controlled sludies using clomiprJmine in preg
nunt women, anll the drug should he used during pregnancy only, if the possible 
bl!nefits justify the pOlential ri sk to Ih l!: fetus. Women should be advised 10 
notify their physician if they are or plan 10 bl!come pregnant during clomip
rumine dlerapy. Nconales whose mothers had received clomipmrnine through
out pregnancy in dosages of 75-250 mg daily have exhibited withdr:lw:l llllan~ 
ilcstations or adverse effecl'i. including jitleriness. trl.!ffior. seizures. twitching. 
hypenonia, hypotonia. tachypnea. rl!spiratory acidosis. cyanosis. feeding d i f~ 
liculties, hypOlhennia. lethargy, and diaphoresis. Phenobarbital has been rec
ommended by some clinicians ror the management of neurologic withdrawn I 
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symptoms. Abrupt discontinuance of c1omipramin~ at 32 weeks of pregnancy 
resulted in prem:lture birth of a neonate who dev~lopcd seizures soon after 
delivery. Because of the risk of neon:ltal withdrawal, some clinicians stille that 
clomipramine thcmpy particularly should be avoided during laic pregnancy. 

Reproduction slUdies in rats using clomipramine hydrochloride dosages 
approximately 5 limes the maximum hum:ln daily dosage have not revealed 
evidence of impaired fenilit y. 

Clomipramine is distributed into milk. (See Phannacokinetics: Distribu· 
tion.) Adverse effecls were absent in an infant who was breast·feeding from a 
woman who continued tre"tment with clomipramine !II a dosage of 150 mg 
d"i1y. However, because of the potential for adverse reuctions. including con· 
cem "bout the potential for tricyclic antidepressants to affect development of 
the CNS of infants. a decision should be made whether to discontinue nursing 
or clomipramine. taking iOlo account thc imponance of the drug to the woman. 
Women should be udviscd to notify their physician if they are breast·feeding. 

Drug Interactions 

Bec:lUse of the similarity of clomipramine to other tricyclic antidepressants, 
all drug interactions that may occur with this class of drugs should be consid· 
ercd when clomipramine is used. (See Drug Intemctions in the Tricyclic An
tid~pr~ssanls Gencml Stalement 28: 16.04.28.) In addition, the possibility that 
clomipmminc may intemct with :lOy concomitantly administered drug has not 
been ~\'aluated sySl~maticb.lly but should be considered. 

• Drugs Associated with Serofonin Syndrome Serotonin 
Syndrome Usc of clomipramine concurrelllly or in close succession Iwith 
other serolOllcrgic drugs may result in serotonin syndrome. Although the syn
drome appears to be relatively uncommon and usually mild in severity, serious 
complicatiolls, including seizures. disseminatct.l intravascular coagulation, res
piratory fai lure, severe hypenhennia, and death occasionally have been re
poned. 

TIle syndrome most commonly occurs when 2 or more scrotonergic ugcnts 
with different mechanisms of action arc' administered either concurrently or in 
close success ion. Serotollergic agents include those that increase serotonin syn
thesis (e.g .. tile se rotonin precursor tryptophan), stimulate synaptic serotonin 
relea'ie (e.g., some amphetamines, dexnenlluraminc , fenOuramine), inhibit the 
reuptake of serotonin after release (e.g. , selective scrotonin-reuptake inhibitors, 
tricyclic antidepressants, trawdone, dcxlromethorphan, meperidine, tramadol), 
decre<lSC the mewoolism of serotonin (e.g .• monoamine oxidase. [MAO] inhib
itors). have direct .~erotonin postsynaptic receptor aClivity (e.g. : buspirone), or 
nonspecilically induce incrca.~es in serotonergic neuronal activity (e.g., lithium 
~~ , 

The combination of selective I-ierotonin·reuptakc inhibitors and MAO in
hibitors .. ppears to be responsible for most of the recent case reports of se ro· 
tonin syndrome. The syndrome also has been reponed when MAO inhibitors 
have been combined with tricyclic antidepressants such as clomipramine, tryp· 
tophan, meperidine, or dextrnmethorphan. In nlre cases. the serotonin sy n
drome reportedly has occurred with the recommended dosage of a single ser
olOnergic lIgent (e .g., clomipramine) or during accidental overdosage (e.g., 
senraline into:o:ication in a child). Some other drugs that have been implicated 
in certain circumstances include buspirone, bromocriptine, dextropropoxy· 
phene. methylenedioxymethamphet,lmine (MDMA; ecstasy). se legiline (a se
lect ive MAO-8 inhibitor), and I-i umatriptan. Other drugs th:lt h:lVC been asso· 
ciated with the syndrome but for which Jess convincing data arc available 
include tarbam:l7.epine. fentanyl. :md pentazocine. 

Clinicians should be aware of the potential for serious, possibly fatal re· 
actions aSl-iociated with the serotonin syndrome in patients receiving 2 or more 
drugs that increase the avai lability of serotonin in the eNS, even if no such 
interactions wit h the specific drugs have been reponed to date in the medic:11 
liter:lIurc. rending further :lccumulation of data. all drugs with serotonergic 
activity shou ld be used cautiously in combination and such combinations 
uvoided whenever clinically possible. Some cliniciam state that patients who 
have experiem:ed serotonin syndrome may be at higher risk for recurrence of 
the syndrome upon reinitiation or serotonergic drugs. Pending funher experi· 
ence in such cases. some clinicians recommend that ther..lpy with serotonergic 
agents be limited following recovery. In cases in which the potential benefit of 
the drug is thought to outweigh the risk of serotonin syndrome. lower potency 
agents and reduced dosages shou ld be used. combination serotonergic therapy 
should he :Ivoided. and patients should be monitored c:lrefully for symptoms 
of serotonin syndrome. • .1 

For rurther infonnation on s!!fOtonin syndrome, including manifestations 
and treatment, sec Serotonin Syndrome under Drug Interactions: Drugs asso· 
ciated with Serotonin Syndrome, in Auoxetine Hydrochloride 28: 16.04.20. 

MOlloamillc Oxidase IIl"ibitors Concomitant administr.ltion of clo
mipramine and MAO inhibitors is contraindicated, Ilnd at least 2 weeks ellipse 
between discontinuance of clomipramine therapy and initiation of MAO inhib
itor thempy and vice versa. Concomitant administration of clomipramine and 
an MAO inhibitor is potentially hazardous and may result in severe adverse 
effects associated with serotonin syndrome such as hype rpyrexia, seizures, and 
coma. Olher adverse e ffects thai have occurred with this combination of druss 
include confusion. agitation. myoclonus, tremor, diaphoresis, shivering, rigors, 
rigidity. hypotemion. tachycardia. cardiac arrhythmia,and disseminated intra
vllscular coagu lntion . Some reactions occurring in patienl.s receiving clomip
ramine and an MAO inhibitor have been fatal. 

Clonus. hypcrreJJexia. tremor. rigidity, and diaphoresis were observed in 
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some patients after administration of clomipramine about I mont h afler dis
continu:mce of a selective inhibitor of mono am inc oxidase·A, Status epilepticus 
developed in a patient after treatment with clomipramine was started npprox
imately 24 hours after discolllinuance of phenelzine sulfate. Although the 
mechanism has not been clearly established, Ihe reactions resemble serotonin 
syndrome and may be causcd by exce.~sive scrotonergic activit)' in the CNS. 

Other Seratollergic ;\gcllts Concurrent administration of clomipra
mine and Olher serotoncrgic drugs (e.g .. li thium, alprazolam) has resulted in 
the devclopmell1 of :Idverse effects similar to those reported with the com hi· 
mllion of clomipramine and un MAO inhibitor and which resemble the sera· 
tonin syndrome. 

Concurrent administration of clomipramine alld fluoxctinc has resulted in 
se izures. Concurrent administration of clomipramine and fluyoxamine has rc· 
suited in a sevemlfold e1c"ation of the pl"sma clomipmmine eonccnml1ion. 

• CNS Depressants Like other tricyclic antidepressants. clomipramine 
may be additive with or may potenti:lte the action of other CNS depressants 
such as 'olcohol ' and barbiturates. In addition, concomitant administration of 
clomipramine with phenobarbital rep6rtedly resulted in an increase in Ihe 
plasma concentration of phenobarbital. 

• Drugs Affecting the Seizure Threshold Caution should be ob
servcc.l with concurrent adminislmtion of c1omipr.l1nine and drugs (e.g .. other 
antidepressants, antipsychotic agents) that lower the seizure threshold. (See 
Cautions: Nervous System Elrects.) 

• Haloperidol Concomitant administratiun 0 ]' clomipramine with halo
peridol reponedly resulted in increases in the plasma concentrat ions of do· 
miprnmine, presumably because of halopcridol·induced inhibition of clomip· 
ramine metabolism. 
• Valproic Acid The initiation or clomipmminc thcrJpy in a patient with 
a seizure disorder that was well controlled by valproic acid resul1 ed in ~tatus 
cpilepticus. The serum clomipramin'e concentTation at the time of the seizures 
was elev:lled despite the reljltivcly small dosage of clomipramine receivcd (75 
mg duily for 12 days). Allhough the mechani sm h:lS not bcen established 
clcarly. it was suggestcd that valproic acid may have inhibited the melabolism 
and/or climination or clomipramine. Pcndin1g rurther e:<pcriencc. it should be 
kept in mind that elevated serum concentmtions of c10mipmmine and poss ibly 
its metabolites may occur wh!!n clomipr.lmine ahd valproic acid arc used con
comitantly and that these changes may precipitate seizures in predispused in
dividual s. 

• Other eNS Agents 11le risks associated with c~ncurrent administra
tion of clomipramine and other eNS-active agents have not been fully evalu·' 
Uled to date; therefore, caution should be 'exerdl-ied when such a~ents arc ad-
ministered concomitantly. ., 

• Oral Contraceptives Limited data suggest that oml contraceptives 
do not interfere with the therapeutic effects of clomipramine. No difference in 
adverse effec\s or depreSSion wus observed in patients receiving clomipramine 
and oral contruceptives compared with those receiving clomipramine :done in 
one study. However, the clomipramine dosage ~iven C!5 mg c.Iaily) wus lower 
than thosc commonly used in the (reatment of obsess ive-compulsive disorder 
or depression. Funher study to conlian the safety and efficacy of combined 
clomipramine and oral contruceptivc thempy is necessary. 

• Smoking Substantiall y lower plusma clomipramine cuncentrations 
haw' been reponed in cigarelle smokers receiving clomipramine when com
pared with nonsmokers. The presumcd methunism uppears to be induction of 
clomipramine metabolism by nicotine or other substances present in cigarette 
smoke. 

• Protein·bound Drugs Clomipramin!! ,Uld its active metabolite. des
mClhylclomipramine, are highly protein bound; therefore, they Ihl!oretically 
could be di splaced from binding sites by or could displace from binding sites 
mher protein-bound drugs .~uch as oral anticoagulants (e.g .. warrarin) ~nd di· 
goxin. Pending further acc umulation of dat:l, patieTlts receiving clmnipramine 
with any highly protein-bound drug should be ohserved for potential adverse 
effects associated with combined therapy. 

• Other Drugs Concomilant usc of clomipmmine with anticholinergic 
or sympathomimctic drugs requires close superv ision and careful udjuslmenl 
of the dosage of cJomipmminc because of pOlential additive effects. 

Consideration of the structural similarity of clomipramine \ .... ith mhcr tri
cyclic antidepressants vJould suggest' that blockade of the phamlUcologic efrects 
(such as hypotension) and poss ibly the adverse effects of guanethidine, cioni
dine, or other similar hypotensive agents. as has been reponed with several 
olher tricyclic antidepressants, may be anticipated with clomipramine. 

The plasma concentrations or scveml tricyclic antideprcssomts closely re
lated to cJomipmmine reported ly were increased with concomitant athninistra· 
tion of methylphenidate or dmgs thai inhibit hepatic microsoml,11 enzyme sys
tems (e.g" f dmetidine. flUllxetine) and wcre decreased with concomitall1 
administmtlon of drugs that induce hepatic microsomal enzymes (c.S., barbi
turates. phenytoin ). Such effects also may be anticipated with clomipramine. 

Acute Toxicity 

Limited infonnation is available on the acute toxicity of clomipramine. 
• Pathogenesis Poslmarketing reports from the UK suggest that clomip
ramine overdosage results in lethality similar to that reponed for othcr closely 
reluted tricyclic antidepressants. 
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In 10 out of 12 patients who overdosed on clomipramine taken ulone or 
with ,OIher drugs during US clinical studies, complete recovery occurred with 
overdosages of' up to 5 g that produced plasma concentrations of up to 1010 
nglmL. In the::! remaining patients, who were suspected of ingesting overdos· 
ages of 7 !! and 5.75 g. death occurred, Other fatalities have been reponed aBer 
overdosages of clomipramine were inges ted, The lowest dosage of clomipra
mine associated with fmality oUL~ide of the US is 750 mg. 

• Manifestations Overdosage with clbmipr3inine produces s igns and 
symptoms similar to that with other tricyclic ant idepressants. (See Acute Tox 
icity: Manifestations. in the Tricyclic Antidepressants General Statemelll 
28: I 6.04.28.) Acute pancreatitis accompanied hy prolonged ileus has occurred 
following an overdose of clomipmmine in one patient. 

The signs and symptoms of clomipramine ovemos<lge vary in severity de· 
pending on a number of f<lctors, including the alnount of drug absorbed, the 
p~lIient 's age, ami the :Imount of time cl:tpsed s ince ingestion. Plasma concen
tmtions o f clomipramine should not guide management of the patient. How
ever, they may be of qualitative value when the diagnosis is not ' clear. In 
addition , evidence from one patient who experienced biphasic

l 
absorption' (de

layed ) and elimimnion of clomipramine in which, al"ler an'initi<ll decline. the 
serum concentration of clomipramine und desmethyldomipraminc increased to 
a peak :lnd declined subsequently. suggc.~ t s that monitoring such concentmtions. 
until the putiem is stable may be of ui<lgno.qic benefit, since m<lnifcstulions of 
severe toxicity and the need for aggressive 'management also were biphasic, 
recurring 3-4 days after the initial toxic episode. Although clomipramine and 
desmethylclomipramine have low cross-reactivity (e.g., 40-50% to ant ibody 
for clol11ipmmine al concentrations of 189-472 ng/mLJ with a nuorcscent po
larizat ion immunoassay '(FPIA ) for tricyc lic l alllidepress<lnls, clomipraminl! 
concentrations of 100 ng/mL arc detectable by the nssay, and therefore this 
nonspecific assay ,riay sliII be usefu l iii diagnosing overdosage with the drug. 

• Treatment For information ~~ the man<lgement of tricycl ic amide
pressant 0\·erdosage1 S'-'C ACUIe Toxicity: Treatment. in Ihe Tricyc lic Amide
pressmlls General Stlllemcnt 28: 16.04.28. In addition, c1inici<lns should consult 
a poison control center for current infonnation about therapy for overdoses of 
tricyclic antidepressants because such treatment is complex Ul1d changeable. 

Chronic Toxicity I 

Clom ipramine has not been evalu:ued systematic,llIy in an imals or humans 
to detennine its potential for abuse, tolemnce, or physical dependence. AI· 
though discontinuance of therapy hilS been associllled with a variety of with
drawal munifestutions (sec Cautions: Nervous System Effects), there is no ev· 
idencc of drug-seeking behavior. except for one patient with a history of 
dependence on codeine, benzodiazepines, and multiple psychoacti ve drugs. 
This patient received clomipramine for depression and p:mic attacks and ap
peared to become dr pcndent on the drug after hospital discharge. 

Although forei£n clinical experience hus not revealed substantial evidence 
for abuse potential with c\omiprumine, it is impossible to predict \he extent tn 
which the drug may be misused or abused. Because of such uncenainty, cli
nicians should carefully evaluate p~ltients for a history of substance abuse and 
such pmients who rece ive cJomiprmnine should be l1lonilOrcq closely. ' 

Pharmacology 

The phunnacology of clomiprmnine is complex nnd in m,m), wa),s resem
bles that of other antidepressants, particul arl), Ihose :Igents (e.g., se lective se· 
rotonin-reuptake inhibitors, trazodone) that predominantly poten tiatclthe phur
macologie.; cllects of serotonin (S-H!). Al!hough clomiprmnine' s principal 
phamlacologic effect in vitro is the selective inhibition of serotonin reuptake, 
in vivo the drug's phannacoio!;ic activity is not so selective hcclluse oJ the 
action of its demethylnted melabolite. dcsmethylclomiprnmine, as an inhibitor 
of norepinephrine reuptake. As a result of this and other effects, clomipramine 
also shUTeS the phannal'ologic protilc of other tricycl ic antidepressunt s. tl' 

• Nervous System Effects The precise mechanism of ae.;tion that is 
responsible for th,e efficacy of clomipramine in the treatment of obscssive
compuls ive disorder is unclear. However. because of its pronounced potency 
in blocking serotonin n!uptake at the presynaptic neuronal membrJnc <lnu its 
emcacy in the treatment of obsess ive-compulsive disorder, <l serotonin hypoth
esis has been developed to explain the pathogenesis of the condition. The hy· 
pothesis postu lates thm a dysregul<ltion of serotonin is responsible for obses
s ive-compulsive disorder and that clomipramine is effective bec:'lUse it corrects 
this imbalance. The potency of clomipramine relati ve to other tricyclic anti
depressants as a serotonin-reuptake inhibitor and its superiority in obsessive
compulsive disorder provide additional support to this hypothesis. Although 
the :lv<lil<lble evidence supports the serutonergic hypothesis of obsessive-com
pul.~ive disorder (sec Pharmllcology: Serotonergic Effects), <lddilional studies 
are necessal)' to continn this hypOlhesis. 

Like other tricyclic antidepressants, the eX<lCI mechanism of clomipra
mine 's antidepressant action is uncleur. Clomipramine and its principal mewb· 
oHte. deslTlethylclomipramine, have been shown to block 'tne reuptake of se
rotonin and norepinephrine. respectively, at the presynaptic neuron<ll 
membrane. The c ffecL'> of serotonin nnd norepinephrine may IIms be pOlen· 
tiated. However, it has been suggested that postsynaptic receptor modilication 
is mainly responsible fur the antidepressant action observed during long-tenn 
ar.lministriltion of antidepress;mt agent s. During long-tenll thempy with most 
antidepressants (e.g., tricyclic antidepressants. monOilmine oxiduse IMAO] in-

hibitors ), these aduplivc changes generally consist of subsensitivity of the nor
adrenergic <ldenylme cyclase system in aSS(lciation with II decrease in tlw num
ber of (3-adrcnergic receptors; such effccu on noradrenergic receptor function 
,-'ommonl)' are referred to as "down-regulation:· In addition, some antidepres
sants rcponed ly decrease the number of j·HT binding s ites following chronic 
administration. 

Like other tricyclic antidepressants, clomipramine may produce sedation. 
The drug also may lower the se izure threshold. particulurly ilt relatively high 
dosages. (See Cautions: Nervous System Effects.) 

Serolollergic Effects Glomipmminc is a potent and some what selec
tive inhibitor of se rotonin reupt:lke al the presynapiic neuronal mcmbmne. Clo
mipramine-induccd' inhibition of serotonin reuptake causes increased synaptic 
cbnccntmtinns of the neurot ransmitter. resulting in numerous functional 
chunges ilssociated with enhanced scrotonergic neurotransmission. 

Clomipramine is the most potent inhibitor of serotonin reuptake among 
currently avai lable t(icyclic anlidepressnnls. Dnta from in vitro studies suggest 
that clomipramine is approximately equivalent to or more potent thun nuoxetinc 
3.0; a serotonin-rcuptake inhibitor; however, in vivo studies indicate thm the 
serotonin-reuptake inhibiting effect of flunxetine may be more potent than that 
of clomipramine on a weight as well a~ an equimolur basis. This upparent 
discrepancy muy be explained at least in part by the relatively long eliminalion 
half-lives of nuoxetine and its principa l melabolifC. norlluoxetine. In addition, 
metabolishl by N-demethy lution decr'easqs the potency and specificity of se
rolOnin-reup,t'uke inhibition by clomipramine but not flu oxetinc. 

Clomipnllnine appcar,~ to dccre:lsc the turnover of serotonin in the CNS. 
probably as a result of a decrease 'in the release andlor synthesis of serolonin. 
Several studies h<lvC invcs ti!!lIted Ihe effects of clomipramine on serotonin con
centrations in patients with obsessive-compu lsive disorder. The concentration 
of serotonin in platelets has been shown to be substantially lower in patients 
with obsessive·compulsive disorder treated with the drug, and this dl!crem;e has 
been shown to correlate with ciinig l improvement in obscssive·compulsive 
manifestations in Ihese pat ients. I I. 

Clomipramine reponedly dec reases the concentrutioll of 5·hydroxyindole
acetit acid (5-HIAA). the principal mewbolite of serotonin, in the CS F of 
patients with obsessive-compulsive disorder or depression. Limited dUIlI sug· 
gest a possible re lationship between improvement of obsessive-compulsive 
manifestations and decfClIsed concentrations o f 5-HlAA in the CSF. 

Manifestations of obsessive-compulsive disorder worsened after adminis
tration of a I.crotonin agonist, metachloro phenylpiperuzinc (mCPP), comp<lred 
with placebo. Manifestations of obsessive-compulsive disorder also appeared 
to worsen lifter administration of a nonselective serotonin antagoni st, meter
goHne. compun.'d with plucebo in patienls n!ceiving clomipramine. In contrast. 
such eX<lcerbntion was nOl observed wilh ndministration of mCPP in pntients 
treated with clomipramine for several weeks or longer. If obsessive-compulsive 
disorder is rehiled to increased serotonergie responsiveness, then these data 
suggest that clomipramine's cffkacy following long-tenn administration may 
be related to induction of subsensi tivity in the serotonergic system; such <In 
e ffect has been referred 10 as "down-regulation" of serotonin receptors. 

Effects Oil Other Neurotransmitters Clomipr.illline·s principal me
tabolite. desmethylclomipramine, is an inhibitor of norepinephrine reuptuke. 
Clomipramine decreases the cOHcentration of ~imethoxy-4-hydfl1xyphcny l gly
col (MHPG), a metabolite of)norepillephrine, in C.SF in patients with obsess ive
compu lsive disorder. Patients with depressive llffecti vc(mood) disorders (e.g. .. 
major depress ive episooe) also ex hibit decre:ISCS in concentrations of j ·HIAA 
:md MHPG in C~F dUri \lg treatment with clomipramine. The decre<l.~e in thc 
concentration of 5-HIAA in CSF was corre luted with inhibition of the in vitro 
uptake of JH-serotonin in pll!Sma. The c1l<lng~ iQ.lconcemTation of MHPG in 
CSF during clomipramine Iherap), was correluted with allleliomtion o[ depres-
sion. It 'I. I'~ I 

Preliminary ev idenFe .suggests that c10rninramine m<ly inhibit dopamincrgic 
activity. Unlike many other <lntidepres~al11s. c1l]rpipramine exhihited extensive 
bindirg to postsynapti~ r~ceptors of dopaminc,antagonists e H-spirupcridol) in 
vitro. In animllls, dopamine Ilntagonism hlts becn demonstrutcd by clomipra
mine 's abil ity to reduce apomorphine-induced behavioral stereotypy. 11le drug 
also increases the CSF conc:entration of Ihe dopamine metabolite homoy,millic 
ncid secondary to increased dopamine turnover. Becau.~ e obsessive-compulsive 
disorder is cod!mon in palients with certain disorders of dopllmine regulation 
(e.g., Sydenham's chorea, Tourettc's disorder (Gilles de la Tourelle's syn
dromel), additional stu~ics are needed to detennine whether these initi al lind· 
ings a~e clinically imponanl. (Sec Uses: Obsessive-Compu ls ive Disorder.) 

Like other tricyclic antideprc.~s<lnts. clomipramine binds to cholinergic re· 
ceptOTs (Uld eX!libits marked Ilntie~olil1ergic activity. As II result, clomipramine. 
therapy may Clluse adverse effects corpmonly as1spciated with blockade of mus
carinic cllOlinergic ~eceptor.~ (e.g., dry mnuth, blurred-vision, urinary retemion. 
constipation. confusion)_ In addilion, clomipramine binds to a t-adrenergic and 
hisl:lminergic receptors and consequentl), exhibi!s u t·adrenergic blocking and 
antihistaminic activ ity at usual therapeutic dosages. TIle drug also 11IIs heen 
.~hown 10 bind to txz-adrenoceptors and(opiate receptors. r 

eNS Melabulic Effecls 'Brain imaging studies using positron emis· 
sian 10mogrJphy (PET) have demonslr:lled metabolic abnonnalities (usually 
hypcnnet<lbolism) in cen ai n regions of the brain (including Ihe orbitofronlal 
conex: caudate nucleus, lind prefrontal gyri) in patients with obsessive-com
pulsive disnrder. Clomipramine appears to produce a return of metabolism to 
a more nonn:,llevel in the regionslofllhc brJin that may be involved in the 
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Clomipramine THICYCLICS AND OTHER NOREPINEPIIRINE-HEUPTAKE INIIIIIITORS 28: 16.04.28 

pathology of obsessive-compulsive <.Iisorder (orbitofronlal cone)!; and the cau
date nucleus). For example. the metabolic rate of glucose was decreased in 
regions of the orbitofrontal cortex und the left caudah! nucleus and was in
creased in other arcas of the basal ganglia. including the right anterior putamen, 
in patients with obse!.s ivc·eompulsive disorder trealed with clomipmmine com
pared with pretreatment measurement.s. 

Other limited data suggest a relationship belwecn decreases in the metabolic 
rate of glucose in the orbitofrontal cone)!; and the efficacy of clomipr.lIninc in 
obsess ivc-compulsive disorder. The decrease from baseline in the metabolic· 
rate of glucose in the left orbitofrontal region was gre~ler in patients whose 
obsessive-compulsive symptoms improved during clomipramine or l1uoxetine 
therapy than in nonresponders In such Iherapy. In these pUlienLS, the decrease 
from baseline in the melubolic rale of glucose. in the right orbitofrontal region 
was correlated with improvement in the manifestations of obsessive-compul
s ive disorder. 

Effects on Sleep Like tricyclic and most other ::tntidepress,lOts, clo
mipramine suppresses rapid eye movement (REM ) slel!p. The drug appears to 
be the most potent suppressor of REM sleep in the tricyclic antidepressant class . 
The REM-suppress ing effect may be sustained following discontinuance of 
clomipramine therapy, and chronic therapy leads to substantial REM rebound 
upon wilhdrawal of the drug. 

• Cardiovascular Effects Clomipramine shares the cardiova,.<;c ul~ r ef
fects of other tricyclic antidepressants (sec Phannacology in the Tricyclic An
tidepressants General S!atement 28: 16.04.24) ,Old may produce ECG changes 
(e.g., increases from baseline in QRS duration, QT interval corrected for rate 
[QT, j. and QRS ax is; inversion or Ilallcning of the T waves), cardiac nrrhyth
mius, IUchycardia. and postural ~ypotension. 
• Neuroendocrine Effects I Clomipmmine affects Ihe endocrine sys
tem. IV administmtion of clomipramine produced II dose-related increase in 
plasma prolactin :md corticotropin (ACTH) concentrations in healthy imli vid
uals; an increase in the plasma conisol concentration also was observed. Pa
tients with dcpressive affectivc (mood) disorders (e.g .. major depressive ep i
sode) also exhibited increases in plasma prolactin , ACTH. and cortisol 
concentrations following IV administration of clomipramine; however, the in
crease in plasma prolaclin noted in pat ients with a major depressive episode 
was less than in nondcpressed individuals. Clomipramine-induced increases in 
prolactin secretion appear to be scrotoncrgically mediuted. 

Clomipramine appears to affect the CSF concentration of neuropeptidcs 
that arc elevuted in patients with obsess ive-compulsive disorder. The concen
trations of such neuropeptides (e.g., corticotropin-rcleusing hormone. vaso
pressin) arc dccreased during long-tenn (e.g., 20 months) therapy with Ihe drug. 
In addition. an increase in the CSF concentration. corrected for age, of oxytocin 
has been observed. 

For funher infonnation on the phannacology of clomipramine. see Phtlr
maeology in the Tricycl ic Antidepressants General Statement 28:16.04.24 . 

Pharmacokinetics 
In all human studies described in the Pharmacokinetics section. clomipra

mine was administered as the hydrochloride salt. 

• Absorption Clomipml11 ine hydrochloride appears to be well absorbed 
from the GI trilct fo llowing oral udministration. However. extensive first-pass 
metabolism decrea.~ es its oraI1bio:lvailability' to about 50%. The oml capsules 
and solution of clomipramine hydrochloride reported ly urc biuequivalent. Food 
does not uppear to subslantially affect ·the bioavailability of clomipramine from 
the capsules. 

Peak plasma clomipram ine concentrmions of approximately 56-154 ng/OlL 
(mean: 92 ng/mL) usually occur within 2-6 hours (meun: 4.7 hours) following 
oral administfillion of a single 50-mg dose of clomipramine hydrochloride . Like 
other tricycl ic antidepressants, clomipramine exhibits considerable interindi
vidual variation in plasma concentrations uchicved with a given dose due. at 
least in part, ttl genetic differences in the metabolism of the drug. (See Phar-
macokinetics: Eliminat ion.) .1 

Following multiple-dose oral administration of clomipramine, steady-stute 
plasma concentrations of Ihe drug generullY are achieved within about 1-2 
weeks. Steady-state plasma desmethylclomipramine (the principal metabolite) 
concentrations may be achieved at about the same time as steady-state plasma 
clomipramine concentrations or luter. In some cases. plasma desmethylcl omi
prumine concentrations have been observed to continue to increase during 4-
6 weeks of administration of a constant dosage oFelomipramine hydroch loride. 
Plasma concenlrations o f desmethylclomipraminc generally exceed those of 
the parent drug following multiple daily dosing o f clomiprJmine hydrochloride. 

The manufacwrers slate that, ufter multiple daily dosing of clomipramine 
hydrochloride 150 mg, the accumulation factors for clomipramine and des
methylclomipramine are approx immely 2.5 and 4.6, respecti {·e ly. Howeve r, it 
may take 2 weeks or more to achieve this extent of acc umulation at a constant 
dosage because of the relatively long elimination hal f-Jives of ciomipmmine 
and desmethyklomipmmine. AI steady slate, peak plasma concentrations of 
94-339 (mean: 218 ) and 134-532 (mean: 274) nglmL of clomipramine and 
desmethylclomipramine. respectively, were ::tltained following mulliple daily 
doses of 150 mg of clomipramine hydroch loride. Phannacok inetic dato in pu
tients receiving clomiprumine hydrochloride dosages rJngi ng from 150-250 
mg daily arc lucking. j' 

In a dose-proportionality study in volving multiple dosing, slf.!udy-stute 
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plusma concentmtions and the areas under the plasma concentrJtion-lime curve 
(AVCs) of clomipmmine and desmcthylclomiprJmine were not proponional to 
dose at dosages ranging from 25-150 mg daily. However, ilt1dosages ranging 
from 1()~150 mg daily there was an approximately linear relationship between 
these vari::tbles and dose. The m::tnufacturcrs state that the relationship between 
dose and plasma c10miprJmine or desmethylclomipramine concentrations has 
not been systemalically evaluulcd at higher dosages. However, if there is a 
substantial dose dependency at dosages exceeding 150 mg daily, thc potential 
exists for dramatically higher sleady-state plasma concentrations and AUCs of 
clomipramine and desmethylclomipramine even in patients receiving dosages 
within the recommended range. Such an effect may pose a potential risk in 
some patients. (Sec CautionJ: Precautions and Contraindications. ) 

The effect of age on plasma concelllr:llions of clomi pramine and desme
thylclomiprumine is not full y known. However, subslantially lower plasma 
concentrations of clomipram ine und dcsmethylclomipramine have been re
ported in younger adulls ( 1 8~() years of age) compared with those obtained 
in individuals older than 65 yeurs of age. Children younger than 15 years of 
age labo had substantially lower plasma concentration-dose ratios of clomip
ramine when compared with adu lts . In uddition, clomipramine appears to be 
bener tolcr'ated in younger than in older patients. 

Substantially lower steadY-Slate plasma clomipramine concentnltions have 
been reported in smokers when compared with nonsmokcrs. However. smoking 
appears to have less effect on plasma concentrations of desmethylclomipra
mme. 

111e relationship hetween plusmr clomipramine anti desmethylclom ipra
mine concentrations and the therapeutic and/or toxic effecls of the drug has 
not heen clettrly established. The resu lts of studies in volving plasma concen
tralion monitoring in patients with obsessive-compulsive disorder and/or de
pression have been equivocal. In some studies. the sum o f plasma clomipramine 
and dcsmcthylclomipraminc concentrations hus been used as the drug concen
tmtion. In depres.sed patient s, prelim in::try evidence suggests thai' lower plasma 
concentrations of c10mipmmine plus desmethy\cl omipramine (less than 150 ng! 
mL) are assoc iated with nonre.~ponse while higher concentrations (exceeding 
450 ng/m L) may be associated with an increased risk of adverse effec ts and 
perhaps l1onrcsponse. In patients wilh obsessive-compulsive disorUer, the re
sults o f 2 studies in which a rcl:llionship between plasma concentration and 
thcmpeutic response was found suggc..';(ed that optimal therapeutic response 
may be obtained in patients with plasma clomipramine concentrations mngi ng 
from 100-250 ng/mL and plasma desmethylclomiprmnine concentrations rang
ing from 230--550 ng/mL. 

• Distribution Distribution of clomipramine and its metabolites ;nto hu
man body tissues and flu ids has not been fully characterized. However, both 
clomipramine and desmclhyklomipramine arc highly lipophilic and are widely 
distributed in body tissues. with modemte 10 hi gh concentrations occurring in 
organs such as the lungs. adrenals. kidneys. heart, and brain. The apparent 
volume of distribution of clnrriipramine in heu lthy adults averages 17 L/kg 
(range: 9- 25 Llkg). !.1 J 

Both clomipramine and desmethy1clomipramine cross the blood-brain bar
rier; the man'ufacturers statc that desmethylclomipramine is distributed into 
CSF at:l concentration ,Ibout 2.6 times higher Ih:m in plasma. However, in one 
study of patients wilh depression or obsess ive-compulsive disorder, the con
centmtion of desmcthyldomiprmnine in CSF was 2.6% that of the plas mu con
centmtion. eOrn!sponding to the fmc tion of deslllcthylclom ipr.lmine not bound 
10 plasm:! proteins. 

Clomipramine is :Ipproximmely 97- 98% bound to plasma proteins, prin
cipally to albumin and possibly to a i-acid glycoprotein (al-AGP ). The extent 
o f protein binding of clomipramine appears to be independent of pl asma con
centflltion. Dcsmclhylclomipramine is approximately 97-99% bound to plasma 
proteins. Because protein binding of both clomipr'JInine and desmethy lc\omi
pramine is extensive. the manufaclUrers slate that, while the possi bility that 
c!omipmmine interacts with other highly protei n-bound drugs has n01 been 
fully evaluated r such iflteractions rpay he importlln l. (Sec Drug Interactions: 
Protein-bound Drugs.) , 

Clomipramine crosses the placenta lind also is distributed into hU lllan milk. 
In one case repon. plasmu clomipramine concentmtions were measured in an 
infant whose mother was receiving clomipramine hydrochloride 125 mg daily 
during pregnancy. The pl asma clomipramine concelllration in the infant WliS 
267 nglm L at birth; subsequently , the plasma concentration in the infant de
crea~ed although nursing began 7 days after <.Ie li very and continued. After the 
first week postpartum, the mother's doLge of clomipramine hydrochloride was 
increased to 150 mg daily and the concentrati on of clomipramine in milk was 
80-160% of the concurrent plasma clomipramine concentration at stcady state. 
The infant 's plasma concentration of clomipramine was at the limit of detection 
(9.8 nglmL) 35 days postpartum. Serum conccnlrat ions of clomipraihine and 
its metabolites (i.e., desmethylclomiprumine. 8-hydroxyclomipraminc, 8-hy
droxydesmcthylclurljipraminc) were not observed or were below the limit of 
detec:.tion in a limited nUl]1ber of ,healthy, full -term neonates and infants who 
were breas t- fed by mothers whose only medication was clomipramine admi n
istered at a constant dosage for at leasl 3 weeks. 

• Elimination Evidencc that the sleudy-state pl asma concentrations and 
AUCs of clomipmmine and desmethyJclomipramine may increase di spropor
tionately wi th increas ing oral doses of the drug suggests that the metabol ism 
of c\omipmmine and desmethylclomiprumine may be capacity-limited (sntu
rable). The manufacturers cnution that this fact should be considered when 
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evaluating the available data com:erning the pharmncokinetic pararnt!ters of 
clomipramine as these duta ofIen were obtained in individuals receiving 150-
mg daily doses. If clomipramine und dcsmethy1clomipramine exhibit nonlinear 
phannllcokinetics at dosages exceeding 150 mg daily, their elimination half
lives may be considembly prolonged at dosages ncar the upper limit of Ihe 
recommended dosage range (i.e., 200-250 mg daily). At such dosages, clo
mipramine and desmelhylcJomipraminc may uccumulute, which may increase 
the inc.idence of any dose- or plasma concentration-dependent adverse effects, 
particularly seizures. I I, j 

The elimination half-life of clomipramine averages approximately 32 hour.s 
(range: 19-37 hours) and that of desmcthylciomiprJmine averngcs aboUI 69 
hours (range: 54-77 hours) following a single, 150-mg oral dose of the drug. 

Tne cxact metubolic ' fate of clomipramine has not been fully elucidated. 
Clomipramine appears to be extensively mctaoolized to desmethylclomipra
mine and OIher metabolites and Iheir glucuronide conjugntcs. Desmcthy1clom
ipramine, Ihe principal metabolite, is fonned by N-demethylation of c1omip
mmine. Other metabolites of clomipramine include 8-hydroxyclomipramine, 
2-hydroxyclomipramine. and clomipramine N-oxide, which appear to be 
fanned via 8-hydroxylation, 2-hydroxylation, and N-ox-idation. rc·spectively. 
The metabolites of dl!smelhylclomipramine include 8-hydr9xydesmethylclom
ipramine and didesmelhylclomipramine. which apparently are fanned via 18-
hydroxylation and N-dcmcthylation, respectively. Although desmelhylclomi
praminc is pharmacologically active, it.~ efficacy in 'obsessive-compulsive 
disorder is not known. B-Hydroxyclomipruminc and 8-hydroxydesmethylclom
ipraminc also arc phannacologically active but the clinical importunce of their 
presence remains unknown. 

TIlC hydroxylation of clomipramine and dcsmelhylclomiprnmine appears 
to be under genetic control (similar to that of d~brisoquine and sparteine). In 
healthy adults_who were phenotypcd for debrisoquine hydroxylation. extensive 
metabolizcrs were distinguishable from poor1ffietaboli zers .with regard to the 
extent of hydroxylation of desmelhylclomipral,lline, Blood concentrations of 
desmethylclomipramine were higher thom expected in a limited number of pa
tients who subsequently were found to be poor metabolizcrs. Limited data 
suggcst ,lhat CYP2D6, a cytochrome P-450 isoe!lzyme implicated in the spar
teine/de.brisoquine oxidation polymorphism"is inv,olved in the 8-hydroxylation 
of clomipramine and dcsmclhylelomipraminc and in the 2-hydro:tylation of 
clomipramine. In addition. demedlylution of clomipramine may involve 
CYP2C, which is implicated in the S-mephenylOin ox idation polymorphism, 
and CYPIA2. 

'Possible differences in the meillholism of clomipramine among ethnic pop
ulations were suggested by a study in u limited number of healthy individuals 
tJlal showcd plasma clomipramine concentmtions after a single oral dose of the 
drug 10 be higher in Asi.ms (e.g .• Indian. Pakistani) than in whites (c.g .. British). 
In Japanese patients treated with clomipramine. subslantial interindividual vari
ation in demethylation und hydroxylation was observed; however, the preva
lence of possibly poor demethylat6rs und poor hydroxylators of clomipmmine 
was cst im 'l\ed to be 0 and! f,v, respectively. Funher study is needed to clarify 
whclher the phannacokinelics of clomipmmine truly differ in indi viduals of 
various ethnic backgrounds. ' 

Following oral administration, clomipmmine and its metabolites arc ex
creted in urine and in feces (via biliary elimination). In 2 healthy individual s, 
ap-proximutely 51-60 and 24-32% of an omlly administered, radiolabeled, 25-
mg dose of clomipramine hydrochloride were excreted in urine and feces, re
specti vely! ufler 14 days. Unchanged ciomipruminc nnd desmcthylclomipra
mine were excreted in urine in quantities that logelhercomprised approximately 
0.8-1.3% of the dose. In a limited number of healthy individuuls who received 
a single mul dose of clomipramine, 8-hydroxyclomipraminc glucuronide wus 
the principal metabolite found in urine. Although the urinal)' recovel)' of 8-
hydroxyclomipramine glucuronide in these individuals who were phenotyped 
for metabolism of sparteine and mephenytoin was lower in poor nietabolizers 
of spancine compared with e:ttensivc metabolism of sparteine, estimates of 
clearance via glucuronidation did not differ between phenotypes, suggesting 
that the 'capacity for glucuronidation is not contingent on the capucity for 8-
hydroxyllllion of clomipramine. I 

The e ffects of renal and hepatic impainnent on the disposilion of clomip
ramine have not been fully elucidated. ! 

Limited dutu suggest that demethylation of clomipramine may'be reduced 
with chronic alcohol consumption. In one study, the clearance of clomipramine 
via demet hylation was decreased substantially and the ratio of blood clomip
ramine to de.smclhyldomipramine concentrations at steady state waS higher in 
recently detoxified alcoholic patients (abstinence periods ranged from 4-20 
weeks) compared with a control group of pmients with no history of alcoholism. 

Induction of drug-metubolizing enzymes (as measured by antipyrine half
life) does not appear to occur with clomipramine. 

Hemodialysis. peritoneal dialysis, forced diuresis. andlor exchunge trans
fusion arc unlikely 10 remove clomipramine and desmethylclomipramine sub
stantially because of the drug s rapid distribution into body tissues. 

I" Chemistry an" Sta",i,ity I •. 

• Chemistry Clomipmmine, a dibcnzazepine-deTivative tricyclic anti
depressant . is tht! 3·chloro analog of imipramine. Clomipramine is commer
cially available 115 the hydrochloride salr, which occurs as a white to off-white 
crystalline powder. The drug is freely soluble in lwuter, methanol, and meth
ylene chloride, and insoluble in ethyl ether and hexane. The drug ha.s a pK~ of 
9.5. I 

• ~tability Clomipramine hydrochloride capsules should be stored in 
tight containers at a temperature of 20-25°C and protected from moisture. 
When stored as directed , the capsules huve an ex.piration date of 3 years 1'01-
lowiijg the date of manufacture. 1 

For further inrormation on chemistry, pharmacolog~'. pharmacoki
netics, uses, cnutions. ncute toxicity, drug interactions, and dosage and 
administration orclomiprnmine, see the Tricyclic Antidepressants General 
Statement 28:16.04.28. I I I 

Preparations 

Excipients in commercially available drug preparations may have clinically 
important effects in some individuals: consult specific product lubeling fordetail .'; . 

tl I !. 1 

Clomipramine Hydrochloride 

Oral 
Capsules 

.•. 

25 rr'9' 

50 mg' 

., 
75 mg' 

) 

I , 

.. 

Anafranll~ , Mallinckrodt 
1 

Clo,mlpramlne Hydrochloride 
Capsules 

Anafranll ", Mallinckrodt 
Clomipramine Hydrochloride 
Capsules 

Analran!I", Mallinckrodt 
Clomipramine Hydrochloride 
Capsules 

'~v~ilab!e from nne or 1lI<m: m~nu rllClun:r. di~rrioolor. tlllIl/ot n:pa,la~,'.:r by generic toonpr<>pB.1:uy11lJ1Tl'" 
t Use is nO! cum:lUly included in Ihe lahc:t ing ~rrr"y~d by the US Food mill Drug Admini , Ir.lli"n 

I ' , • I t 
Sclrcml RrriJirlll.f lUlI/lllly ~I)()V, (.I C"fI.\'n'xili. J,m,' IV<l7,; lm<'rlC</1J S, ,.-irl), "I Ur l/llil ·S,) I!'''' 
Phamwrim, 1M. ' 

Desipramine Hydrochloride 

• Desipramine is a dibcnzazeplne-derivmi ve 'tricyclic antid~pressanl. I { 

Dosage and Administra't.ion 
• Administration Desipramine hydrochloride is utlministered or.Lily. 
Although desipramine has been admini.~tercd in up to 3 divided doses through
out the day, it is long-acting nnd the entire daily dose may be .ldministercd at 
one time. Administration of the entire daily dose at bedtime may reduce day
time sedation; putients who experience insomriiu 'and stimulation from the drug 
may receive the entire daily dose in the morning. . . 
• Dosage There is a wide range of· dosage ,re4uirements, and dosage of 
desipramine hydrochloride must be carefully individualized. Initial dosages in 
adults should be low and gencmlly mnge from 75-150 m!! daily. depcndin!! 
on the severity of the condition beirig treated. Dosage may be gradually ad
justed to' the level that produces maximal therapeutic effect wi th minim:lllox
icily. In seriously ill patients, desipramine dosa'l.!,e ;'nay be gradually increased 
to 300 mg daily if 'necessary!IDesipramine hydro~hloridCl dosages exceeding 
300 mg daily are nol recomniende'd. Hospitalized 1patients under clo~e super
vision may generally be given higher doses th:1l1 oulptllient1> .... Geriatric and 
adolescent patient.s should usually be given lower Ihan average dose.s. Manu
facturers stme thar therapy should be initiated with 25-50 mg daily in these 
patients and that dosages greater than 100 mg daily arc usually not necessary . 
In geriatric and adolescent patients who ure seriously ill. desiprumine dosage 
may be further increa..~ed to 150 mg dail y if necessary. Dcsipmmine hydro
chloride dos:lgcs exceeding 150 mg daily are not recommended in these age 
groups. Maximum antidepressant effects may not occur for ::! or more weeks 
after therupy is begun. 

After symptoms arc controlled, dosage should be gmdually reduced to the 
lowest level that will maintai n relief of symptoms. To avoid the possibility of 
precipitating withdrawal symptoms. desipramine should not be tennin:ued 
abruptly in patients who have received high dosages for ,prolonged periods. 

Patients should be ,monitored for possible worsening of depression. su ici
dality. or unusual changes in behavior. especially at the beginning of thempy 
or during periods of dosa'ge adjustment. (Sec Cautions: PrecmHions and Con
traindicutions. in the Tricyclic Antidepressants General St:ltement 
28:16.04.28.) .~ 

Cautions 1/. .\ 

Desipramine shares the pharmacologic actions, u.~es. and toxic potentials 
of the tricyclic antidepressants. and the usual precautions of tricyclic antide
pressanl administration shouldl be observed. Patients should be full y advised 
about the ri sks: especially suicidal thinking and behavior (suicidality), assoc i
ated with tri cyclic antidepressant therapy. For a complete discussion, sec CUlI

tions: Precautions and Contra indicat ions and Cautions: Pediatric Precautions, 
in the Tricyclic! Antide£re s.:~ants General Statep1ent 28: 16.(>4.::!8. 

• Pediatric Precautions Because collapse and sudden death occurred 
in at least one child (an 8-year-old boy) receiving desipramine fo r 2 years ror 
attention deticit hyperactivity di,~order (ADHD) and sudden ueath also has heen 
reported in other children rece iving the drug, at least one manufacturer of 
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phenones, phenothiuzines) and has becn referred 10 as an mypical or second
generation antipsychotic agent. The exact mechanism of action of aripiprazole 

Tablets 2mg 

ATYPIC,\L. ANTIPSYCHOTICS 28:16.08.04 

Abil!fy ~ , Otsuka (also promoted 
by Bristol-Myers Squibb) 

in schizophrenia, bipolar mania, major depressive disorder, and agitation as
sociated with schizophrenia or bipo lar mania has nOi been fully e lucidated but, 
like that of other drugs with efficllcy in these conditions (e.g., olanzapinc. 
risperidone. ziprasidone), may involve the drug's :Jct ivily at dopamine O2 and 
serotonin Iype I (5-HT1A) and type 2 (5-HT 2.\) receptors. However, aripipmzole 
appears 10 differ from other atypical antipsychotic agents because the drug 
demonstrates partial agonist acti vity at O~ and 5-HT1A receptors and antagonist 
activity at 5-HT~,\ receptors. Anl:Jgonism at other receptors (e.g., a 1-adrenergic 
rcceptors, hiswmine H1 receptors) may contribute to other therapeutic and ad
verse effects (e.g .. orthostatic hypotension. somnolence) observed with aripi
prazak. 

Aripiprazole is extensively metabolized in the liver principally via dehy
drogenation_ hydroxylation, and N-dealkylation by the cytochrome P-450 
(CYP) 206 and 3A4 isoenzymes. TIle major active metabolite of aripiprazole, 
dehydro-aripipra1.OIe. exhibits affinity for D2 receptors similar to that of the 
parent compound and represents approximately 40% of aripiprazole area under 
the concentration-time curve (AUC) in plasma. Sleady-stute plasma concentra
tions of both nripiprazole and dehydro-aripiprnzole arc achieved within 14 
days. The climinution half-Jives of aripiprazole and dchydro-aripipmzole arc 
approximately 75 and 94 hours. respectively. Approximately 18% and less than 
I % of ari piprazole is excreted unchanged in feces and urine, respectively. 

Advice t o Patient s 
hnportancc of providing copy of written patient infommtion (medication 

guide) euch time nripiprazole is dispensed. Importance of advising patients to 
read the patient informat ion before taking aripiprazole and cach time the pre
scription is refilled. 

Increased mortality in geriatric patients wilh dementia-related psychosis: 
importance of advising patients and caregivers Ihat geriatric patients wilh de
mentia-related psychosis treated with antipsychotic agents arc at an incrensed 
risk of death. Patients and caregivers should also be informed that uripiprazole 
is lIot approved for treating geriatric patients with dementia-related psychosis . 

Risk of suicidali ty: importance of patients, family. and caregivers being 
i1len to and immedintely reporting emergence of suicidality, worsening de
pression. or unusual changes in behavior, especially during Ihe firs t few months 
of therapy or during periods of dosage :Idjustment. 

Because somnolence and impairment of judgment, thinking, or motor skiIJ ll 
may be associated with aripipruzole, avoid driving. operating machinery, or 
performing hazardous tasks whi le taking aripiprazole unti l the drug's effects 
on , the individual arc known. Imporlance of avoiding alcohol during aripipra
zoic Ihcrapy_ 

Risk of neuroleptic malignant syndrome (NMS). a rare bUI life-threatening 
syndrome thai can cause high fever, stiff muscles, sweming, fast or irregu lar 
heart beat, change in blood pressure. con fusion, and kidney damage. Impor
IUncc of informing patients 10 immed iately contaci a healthcarc professional if 
such symptoms develop. 

Imponance of clinicians informing palients in whom chronic aripiprazole 
use is contcmplmed of risk of tardive dYllkinesia. Imponance of info rming 
patients 10 report any muscle movements tha t cannot be stopped 10 a healthcare 
professional. 

Imponance of infonning clinicians of ex isting or contemplatcd concomitant 
therapy, including prescription :rnd aTC drugs , us well as any concomitant 
illnesses (e.g., diabetes mellitus). I 

Imponancc of women infonning clinicians if they are or plan to become 
pregnant or plan to breast-feed_ 

Impol1ance of avoiding overheating or dehydmt ion. 
For pmients t:lking aripiprdzole orally disimegrating tablets , importance of 

not removing a table t from the bliste r package until jusl before administcring 
a dose; importance o f peeling blister ope n with dry hands and placing tablet 
on tongue to dissolvc and be swallowed with saliva. 

Imponance of informing patients wi lh phenylketonuria that aripiprazolc 
orally disilllcgraling 10- and 15-mg tablelll contain 1.1 2 and 1.6H mg of phenyl-
alanine, respectively. 1 

Importance o f being aware that aripiprazole oml solution contains 400 mg 
of sucrose and 200 mg of fructose per mL. 

Importance of informing patients of other important precautionarY·infor
mation. (Sec Cautions.) 

Overview» (sec Ullcrs Gu ide). Fllr additional information on' (his drug 
unli! a more detlli lcd monograph is devcluped and published, the manu
facturcr's labeling lllwuJd be consulted. It is E'l'Sctl/ial thnt the manufac
turer's labeling be consulted fo r more'dcta iled informat ion on usulli cau
tions, preclIutions, contraindications, polen tia l drug in ternctions, 
laboratorJ test interferences, and acute toxicity. 

Preparations 

Excipients in commercially uvuilublc drug preparations may have clinically 
important effects in some individuuls; consult specific product labeling fordetails. 

Arip iprazole 

Ora l 
Solution 5 mg/5 mL Ability" Oral Solution, Olsuka 

(also promoted by Brislol-Myers 
Squibb) 

Smg Abll ify ~ , Otsuka (also promoted 
by Bristol-Myers Squibb) 

10 mg Ability", Otsuka (also promoled 
by BristOl-Myers Squibb) 

15mg Ablllfy'" Otsuka (also promoted 
by Bristol·Myers Squibb) 

20mg Ablllfy", Olsuka (also promoted 
by Bristol-Myers Squibb) 

30 mg Ability ' , Olsuka (also promoted 
by Bristol-Myers Squibb) 

Tablets, orally 10mg Ability" Discmelt ~ , Otsuka (also 
d isintegrating promoted by Bristol·Myers 

Squibb) 

15 mg Ability" Dlscmelt", Olsuka (also 

" 
promoted by Bristol-Myers 
SquIbb) , . 

Parenteral 
InJection. for 7.5 mglmL (9_75 m.g) Ability-. Otsuka (atso promoted 
1M use only by Bristol·Myers Squibb) 

Clozapine 

• Clozapine has heen referred to as an atypical or seeond-gcnemtion antipsy
chotic agent. 

• 
Uses 

• Psychotic Disord ers C lozapinc is used for the symptomatic manugc
ment of psychotic disorders (e.g,. schizophrenia ). Drug thempy is intcgr.ti to 
the managemcnt of acute psychotic episodes and accompanying violent behav
ior in patients with schizophrenia :md genemlly is re4uircd for long-tenn sta
bil ization to sustain symptom remiss ion or control and to minimize the risk of 
relapse. Antipsychotic agents arc thl.! principal class of drugs used for the man
agement of all phases of sc hi zophrenia and generally are crfective in all sub
types o f the disorder and subgroups of patientll. Pat ient response and tolerance 
to antipsychotie agents .IfC variable, and p:llients who do not respond to or 
toleratc one drug may be sm:cessfully treated with an agent from a different 
class or with a different adverse effect profile. 

Clozapine has been shown to be an effective, relatively rapid-acting, hro:ld
spectrum antipsychotic age", iii bUlh uncontrolled uml c(JRtrolled studies of 
patients with schizophrenia. In these studies. improvement in manifestation s of 
schizophrenia was bascd on thc resu lts of various psychimric raling scales. 
principally the Brief Psychiatric Rating Scale (BPRS) tlwt assesses factors such 
as anergy, thought dislUrbance, llcti v.uion, hostility/suspiciousness. :md anxi
ety/depression. In cli nical .~tudies, cJozapine improved both positive (florid 
symptomatology such as hallucinati ons, conceptual disorganization, lind sus
piciousness) lind neg.ll ive ("delicit" symptomatology lluch as emotiona l with
drawal , motor retardation, blunted affect, and disorientation) manifestations of 
sch izophrenia; conventional (typical) antipsychotic agents aprenr to have lesser 
errects on negati ve manifestations of the disorder. In comparative studies, clo
zapine was at leasl as effective as, or more effecti ve than seveml conventional 
antipsychotic agents, inc luding chlorpromazine. haloperidol, pcrphenazinc. or 
trilluopcmzi ne . 

Un like conventional ant ipsychotic agents, however. clozapinc generally 
does not induce cx trapyramiUal effects nod has nOl bee n clearly implicatcd as 
u causative agent in tardive dyskinesia. 

Wh ile the risks of adverse neurologic effects with long-term clozapine ther
apy remain to be fu lly e lucidated, other adverse effects, including some poten
tially serious effects (e.g .. agranulocytosis, seizures), may occur morc fre
quently with clozapine therapy. Consequently. thc manufacturers and most 
cl inicians currelltly state that use of clozapine should be reserved for paticllls 
with severe disease that fai ls to respond adequately to conventional antipsy
chotic thcrapy. ei ther because of insufficient effectiveness or the inability 10 

achieve an effective dose due to intolerable advc-rse effects from those drugs. 
What constitutes an adeqllate trial of standard antipsychotic therapy. howe\'er, 
varies widely. The manu fac turers and some ciiniciall:" recommend that a patient 
be given an adequate trial of at least 2 different antipsychotic agent ll From :Ii 
least:! differenl chemical classes (e.g., phenolhiazines, butyrophenones, tiliox
anthenes) before the patient is considered a candidate for clozapine thempy. 
The American Psychiatric Association (APA), however, currently recommends 
that a trial of clozapinc be cons idered in patients who fa il ta respond to adeqtJute 
trials of at lenst onc antipsychotic agent unless thempy wilh the drug is spe
cifically contraindicated (e.g., patjenL~ wilh myeloproliferative disorders. pre
existing bone marrow depression, or a history of clozapine-induced :Jgmnu!o
eytosis or severe granulocytopenia) or patients nrc unable or unwilling 10 

comply with monitoring requircment.~. The APA alsu recommends that do-
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Clozapine 1 ATYPICAL ANTII'SYCHOTICS 28:16.08.04 

zapine should be considered in patients with a history of chronic and persistert 
suicidal ideation and behavior and in patients with persistent hostility and ag
gression. 

Schizophrenia Clozapine is used for the symptomatic management of 
schizophrenia in severely ill patients whose disease fails to respond adequately 
to other antipsychotic therapy. Schizophrenia is a major psychotic disorder that 
frequently has devastating effects on various aspects of the patient's life and 
carries a high risk of suicide and other life-threatening behaviors. Manifesta
tions of schizophrenia involve multiple psychologic processes. including per
ception (e .g .• hallucinations). ide:l1ion, reality testing (e.g., delusions). emotion 
(e.g .. flatness. inappropriate affect). thought processes (e.g .• loose associations). 
behavior (e.g., catatonia. disorganization), a\lention. concentration, motivation 
(e.g .. avolition, impaired intention and planning). and judgment. The principal 
manifestmions of Ims disorder usually are described in tcnns of 'positive and 
negative (deficit) symptoms. ansi more n:cently, disorganized symptoms. Pos
itive symptoms include halludnations, delusions, bizarre behavior. hostility. 
unc(loperativcness. andJparanoid ideation, while negative symptoms include 
restricted range :mti intensity of emOlional expression (affective !lallening), 
reduced thought and speech productivity (alogia). anhedonia, apathy, and de
creased initiation or goal-directed behavior (avolilion). Disorganizcd symptoms 
include disorganized speech (thought disorder) and behavior and poor ~lIention. 

Evidencc from both 'retrospective and controlled prospective stud\es indi
cates that clozapine is erfective in many patients who fail 10 respond adequately 
to other antipsychotic thempy and/or in whom such therapy produces intoler~ 
able adverse effects. In a controlled, comparative study in patients with at least 
moderately severe schizophrenia whose disease was refractory to :n least 3 
antipsychotic agents from at least 2 different chemical classes during the past 
5 years, an adequate clinical response (a 20% or greater decrease in total BPRS 
score and either a posttreatment Clinical Global Impressions (CGII scale rating 
of mildly ill or a posttreatment BPRS score of 35 or less) was noted after 1--6 
weeks of therapy in 30% of patients receiving clolapinc (mean maximum dos~ 
age exceeding 600 mg daily) compared with 4% of patients receiving chlor
promazine (mean maximum dosage exceeding 1200 mg daily) plus benztro
pine. In addition. cloz:lpine \yas substantially more cffective " than 
chlorpromazine plus benztropine in improving both positive and negative man
ifestatiom of schizophrenia. In this study. resistance to antipsychotic treatment 
prior 10 entry into the c[ozapine/chlorpromazine comparative phase was con
linned by a 6-week trial of haloperidol (mean dosage'of 61 l11g daily) combined 
with hcnztropine. ,This study provides ev \dence from both categorical and con
tiDuOUS measures not only of clozapine's emC!;!cy as an antipsychotic agent but 
also of its superiority over conventional antipsychotic drug thempy in a well
deli ned group of antipsychotic-res istant p:Hients. Similar 6-week response rates 
in treatmenl-resistant schizophrenia have been reported in other studies with 
the dmg. Clinically important improvement in quality of lire and social func , 
tioning, including deinstitutionalization. interpersonal r9lationships, and ability 
to hold a job or attend schooL alsl! have ,been reported ,following initiation of 
clozapine therapy in patients with .antipsychotic~resistalll schizophrenia. 

For additional infonnation on the symptomatic management of schizophre~ 
nia. including treatment rec9mmendations qnd results of the Clinical Antip,sy
chotic Trials of Intervention Effectiveness (CATIE) study. sec Schizophrenia 
anu Other Psychotic Disorders under Uses: Psychotic Disorders, in the Phe
nothiazines General StaJemcnt 2H: 16,OS.24. 

Pediatric Cllnsiderations. Although the safety and efficacy of clozapine in 
children and adolescents younger than 16 years of age have not been estah
lished. the drug has been successfully used for. the management of childhood~ 
onset schizophrenia in a limited number of treatment-resistant children and 
adolescentst. While the lower risk of cxtrapyramidal adverse effects and tar
dive dyskinesia during treatment with atypical antipsychotic agents such as 
c10zapine compared with conventional antipsychotic agellis represents an ad, 
vantage in the treatment of childhood-onset schizophrenia, concerns regarding 
serious adverse effects (e.g .• neutropenia. seizures ) ussociated with clozapine 
limit its use in clinical practice. (Sec Cautions: Pedi:uric Precautions.) There
fore, the American Academy of Child and Adolescelll Psychiatry (AACAP) 
states that clozapine is not' considered la first-line agent. anu the drug is rec
ommended only in patients who have failed to respond to udequate therapeutic 
trials (I.e .. use of sufficient dosages over a period of 4-6 weeks) of at leas! 2 
other antipsychotic agents Wt least one of which is an atypical antipsychotic) 
and/or have experienced substantial adverse effects (e.g., turdivc uyskinesia) 
while receiving other antipsychotic agents. For additional infonnalion on the 
symptomatic management of ehildhood~onset schizophrenia, sec Pediatric 
Considerations under Psychotic Disorders: Schizophrenia, in Uses in the Phe
nothiazines General Statement 2S: 16.0H.24 

In one randomized. double-blind, clinical study conducted by the National 
Institute of Mental Health (NIMH), a limited number of children and adoles
cents (mean: 14 years of age) with childhood-onsct schizophrenia (Le., devel
opment of the disorder by 12 years of age or younger) who were intolerant 
and/or nonresponsive to at least 2 differenl antipsychotic agents were Ireated 
with either clozapine (up to a 525 mg duily: mean tinal dosage 176 mg daily) 
or haloperidol (up to 27 mg daily: mean final dosage 16 mg daily) for 6 weeks. 
In this study. children and adolescents receiving clozapine had substllntially 
greater reductions in hoth positive and negative symptoms of schizophrenia 
than those receiving haloperidol. Additional follow-up of these patients over a 
2-year period indicated that, as reponed in adults. maximal antipsychotic ef-
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fecls in schizophrenic children and adolescents may not be evident until after 
6--9 months of clozapine !hempy. For most children and adolescents in the 
study. clozapine improved interpersonal functioning and enabled a return to a 
less restrictive setting. However. mild to moderate neutropenia occurred in 24% 
of the patients, and 29% retluircd therapy with an anticonvulsant. 

Suicide Risk /ledllctioll ill Schizophrenia alld SchizoaJJeclil1e 
Disorder Cioz:lpine is used to reduce the risk of recurrent suicidal behavior 
in patients with schizophrenia or schizoaffective disorder who are judged to be 
at chronic risk for such behavior, based on history and recent clinical statc. 
EfIlcacy of clozapine for this indication has been established in a multicenter, 
randomized. open-lahel clinical study (the Intemutional Suidde Prevention 
Trial [Inter SePT]) of 2 years' durution comparing clozapine and olanzupine 
in patients with schizophrenia (62(,"1» or schizoaffective disorder (3H %) who 
were judged to be at risk for recurrent suicidal behavior. These patients either 
had attempted suicide or had been hospitalized to prevent a suicide allempt 
within the 3 years prior 10 their baseline evaluation or had demonstrated mod
erute-to-severe suicidal ideation wilh a depressive component or command hal
lucinations 10 do self-harm within I week prior to their baseline evaluation. 
Treatment resistance (i.e., resistance to standard antipsychotic ,dmg therapies) 
was not a requirement for inclusion in this study, and only 2Yb of the total 
patient population was idenlified as being treatment resistant at baseline. 

In the Inler SePT study, patients who received flexible dosages of clozupine 
(mean dosage: 274.2 mg daily) for approximately 2 years had a 26% reduction 
in their risk for suicide attempts or hospit:llizationto prevent suicide compared 
with those who received flexible dosages of olanzapine (mean dosage: 16.6 mg 
daily); the treatment-resistant status of patients was not predictive of response 
to clozapinc or olanzapine. The cumulative probability of ,experiencing II sui
cide attempt, including a completed suicide, or hospitalization due to imminent 
suicide risk (including incre'L~ed level of surveillance for suicidal behavior for 
patients already hospitalized) also was lower for patients receiving c10zapine 
(24 %) than for those receiving olanzupine' (32 %) at year 2, In mldition. patients 
receiving c1dzupine had a statisti~all)'l signi!icant longer delay in the time to 
recurrent suicidal behavior'th:mthose receiving olanzapine'. TIle'se results. how
ever, may have been1confounded by extensive usc of other treatments to reduce 
the suicide risk, including conwmit:ml psychotropic agents (H4(], with"antip
sychotics; 659i} with :mxiolylics; 53% with antidepreflsants, :!H % wilh mood 
stabilizers). hospitnliz:lIion and psychotherapy, the contributions of wliich 10 
clozapine's efficucy are' unknown. 

Some clinicians stUie that methodologic prohlcl}lS (e.g .• lack of actively 
suicidal patients in the study. possible bias :md unblinding orsuicide 'munilOr
ing board Ill'embers during the study. usc of concomitant psychotropic age6fs) 
associated with the Inter SePT study limit definitive conclusiohs 1ahout the 
embcy of c1m.apine fur prevention or suicid~ in patientis wiil/'schizophrenia 
or schizmiffcctive disorder. The US Fmxl and Drug Admirftstralion (FDA) cur
rently is advising clinicians to interpret the' results (;f the Irlter SePT study only 
:IS evidence of the efllcacy of clozapine in delaying time to recurrent suicidal 
behavior. and not as efficacy of the drug for treatment of suicidal bChaviors or 
as a delllonstration of the superior eflicacy,'of clozapinc. ovcr olanz:lpine~ How
ever. Ihe APA states that. based on the '\,:;\ilable evidence from the I~ter SePT 
sludy, c10zapine should be preferentially considered for schizophrenia patients 
with a history of chronic and,persistenl suicid"l jideation and behaviors. Deci
sions to initiate clozapine therapy or sy.'itch patients from other anti psychotics 
to clozapine, therefore, should be individualized. In addilio!l, safety and effi
cucy of c10zapine in actively suicidul patients have yet tu be detemlined. 

• Parkinsonian Syndrome Cloz.lpille h.ls been used III .Illmllcd 'num
ber of p.ltlents wlllt advanced. ](hopathll: p.lrkillsonian 'svndnlhle fo t' the m.lll-,. . . , 
.lgemf!W of dopamlllomlmetlc psychOSIS) .lssocl.l ~ed , WIth ,lllllp.lrkinsolll,lll 
dmg therapy, but adverse effects such as sepallon. confUSIon. and lllcreased 
parkilJS(\nian manifestations may limit the be'nJfit of clozapine therapy in these 
patients. ,Attempts to r9lie\'e antiparkinsonian drug-induced, delusions. Rara
n~ia, and Ilallucinations by reduction of antip'arkinsonian dmg dosage or ad~ 
ministrati~n of typical antipsychotic agents ofien aggravate parkinsonian symp
toms. Limit«;d data suggest thal administration of clozapine in dosages of ,oj25-
400 mg daily can improvc psychotic symptoms within a few1 days. reponedly 
without exacerbating parkinsonian manifestations, However. in ,il contrqlled 
study in a limited number of patients receiving c10zapine dosages up 10 ,250 
!llg daily, cxacerbation of'parkinsonian manifestation~ and developmelH of de
lirium O!;curred frequently,gc.spi,te prevention of alHiparkinsonian drug-induced 
deterioration of psychosis; it hns beenl suggested that rapid dozapine do.~age 
escalaljon may huvelcontributed to the observeU negative effect on .parkinso
nian lmanifef;tations' und delirium. Clozapioe' dosages of 100-150 mp daily re! 
pllnedly have been associated with hypersalivation. hypophonia, bradykinesia. 
and considerable sedation in patients with idiopathic parkinsonian syndrome. 
and withdrawal Of clozapine therapy or a decre~e in dosage also ha; eXacer
bated parkinsonian manifestationS.,Some clinicians suggest that the dosage of 
c10zapine required to treat drug-,induced dop.mlinotllimetic psychosis muy be 
substantially less than that required for treatment of psychosis in young. other
wise healthy individuals and Ihat c10zapine therapy should be initiated nil low 
dosages (e.g .• 6.25- 50 rng daily) with cautious upward titration (e.g .. to a Ill,a.x ~ 
imum of IOfJ-.;200 mg d<;lily). Other clinicians have suggested that clo7.~pine be 
used only liS a last resort in patients with drug-induced dopaminomimetic JlSY
chosis. 
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Dosage and Administration 

• Administration Because of the risk of potentially life-threatening 
agran ulocytosis. dozupinc is avuilable on ly through distribution systems thnt 
ensure baseline and periodic hlood tests prior to delivery of the next supply of 
medication; dispensing is contingent On the results of the white blood cell 
(WBC) count and thc absolute neutrophil count (ANC). (Sec Gmnulocytopcn iu 
unll AgmnulocYlosis under Cautions: Hematologic Effects.) Although the 
amount of cJo;wpine dispensed usually should not exceed u week ly supply. the 
manufacturers state that additional amounts (up 10 u I-week supply) of the drug 
may be dispensed in exceptional circumstances (e.g., we;lIher, holidnys ). In 
addition, patients may receive a supply suftic ient for therapy for a period of 
time equal to thOlt of the monitoring period: patients monitored weekly may 
receive a I-week (7 day) supply of medication, patielll s monitored biweekly 
may recei\'e a :!-week ( 1-1 day) supply. and patiems eligible for monilOring 
every 4 wL'Cks may receive a 2M-day supply of medication . depending on WBC 
coum and ANC results. 

While availability of doznpine previously was exclusively through Novur
tis' C lozuril s PllIieot Monitoring System lC PMS), run jointly with CareMark 
and Roche Biomedical Laboratories. other distribution systems current ly arc in 
place: the individual manufacturers should be conl3cted for additional infor
mation on current mechanisms for obtaining the drug. Before initiating do-
7.apine therapy in :my pOltient, clinicians shoold check w ith the Clozaril " Na
tional Registry (phone number: [XOOj44/{-5938) to ensure that the patient does 
nol huvc a history of clozapinc-induced ngrunulocytosis or severe leukopeniu/ 
granu locytopenia ; clolapine should /WI Ile administered to plltients with such 
a history. (Sec Cuutions: Hematologic Effects.) 

Clozupine is administered orally, without regard to meals . Clozapinc al s<) 
has,been udministered IMt. but a parenteral preparation l'urremly is not com
mercially available in the US. 

Patients receiving clozapine orally disintegrating tablets should be in
structed 110t to remove a taillet from the blister until just prior 10 dosing. The 
tablet should not be pushed through the roil: instead, the blister backing should 
be peeled completely off the, blister. The tablet should then be gently removed 
ami immediately placed on the lOngue, where it rapidly dis integrates in saliva, 
and Ihen subsequently s wallowed with or without liquid. When clozapine orally 
disintegr.Jting tablets are divided, the remaining half of the table t that is not 
laken shou ld be destroyed. 

• Dosage Dosage uf clozapine shou ld be carefully udjuslcd according to 
individual requiremellts and response using the lowest possible effective dos
uge. 

Cautious dosage titr.ltion and administf:ltion of c10zapine in divided do.~es 
arc necessary to minimize the risk of certain adverse em!l'tS such as hypoten
s ion. se izures. and sedation. (See Cautions: 'Nervous System Effects and also 
see Cautions: Cardiovascu lar Effects ,) The sedative effects of the drug may 
necessitatc administnllion of most or all of the daily lIo~c at bedtime. but some 
clinicians recommend that doses exceeding 50n mg genemlly be divided (e.g .. 
II portion in the evening and the remainder at bedtime ). Some elinicians also 
suggeslthat admini .~tration of cJozapine in the morning be avoided, part icularly 
in outpatienls, at least untillhe patient has developed lolcrance to the sedat ive 
effects of the drug. 

Schi:::.ophrellja Adult Dosl.Igc. For the management of schizophrcniu. 
the usual initial adult dosage of dOl.:lpine is 12.5 mg (one-half of a 25-illg 
tabid) once or twke daily. (If therapy is initi:l,ed with Clmlly disintegrating 
tablets, the remaining hulJ' tablet should be destroyed.) Some clinicians advise 
thut, ir praclk:lJ, consideration should he given to administering the fi rst du . ..c 
in a sclling where facilities for cardiopulmon:lTY resuscitation are available for 
at leasl a few hours after the first dose . If the drug is well to lerated, dosage 
may be increased by 25- 50 mg daily over a 2-week period until a dosage of 
300--J.50 I1Ig daily is achieved. Subsequent dosage incre11.~ es shou ld be m"de 
no more frequellll y th;m once or twice weekly, in increments not exceeding 
50-IUO mg. The manufacturers state thnt cautious titration is necessary to min
imize the risks of hypotension. myoclonic jerks. generalized seizures, and se 
dation. (See Cautions : Nervous System Effects.) If myoclonic jerks or gener
alized seizures occur. dosagr.: of dozapine should be reduced and, if necessary. 
:mticonvulsant ther:Lpy initiated. 

Daily administration of clozapinc in div ided doses should continue until 11/1 
effec tive and tolerable dosage is reached. usually within 2-5 weeks. Although 
muny patients lIlay respond adequately to dosages between 2(X)....600 mg daily. 
a dosage of 600-900 IIlg daily mny be required in some patients. In the mul
ticente r sludy Ihal provides Ihe principii I support for the effect iveness of clo
zapine in patients n:sist;mt to standard antipsychotic therapy. the maximum 
1I0S;LgC of clozapine ranged from JlJ0-900 mg daily. which was given in 3 
divided doses. The mean and median cl07.upinc dosages in th is .~lUdy both were 
upproximmcly (jOO mg daily. Although sOllle clinicians suggest that dosages 
exceeding 45{)....500 mg daily havc not heen shown to he associated with in
creased therapeutic benellt . others slate that added responsr.: is observed at 
higher dos:lges in some palients and stres s Ihe need for individualized therapy. 
The manufacturers :lI1d most clinicians recommend that Ihe maximum daily 
dosnge of clozapine not exceed 900 mg. Because of the possibility thai high 
dosages of dOlapine lIlay be associatr.:d with an im:reasr.:d ri sk of adverse re 
actions. parliculurly seizures. patienls generally should he given adequate time 
to respond to a given dosage before dosage escalation is cons idered. 

Pedi:llric Dllsl.ljle. TI1C dosage of clozapine for the management o f schi7.0-
phrenia in chilurr.:n and udolescentsf has not been esmhlished. HO\ve\'er. the 
Nationalillstitute of Mental Health (NIMH) protocol used un initial dosage of 
6.25-25 mg daily depending on the patient's weight. Dosages could he in
creased ill this study every 3-4 days by 1-2 times the initial dose 011 an indi
vidual bas is up 10 a maximum of 525 mg daily. 

DUnlliun (lr ThenlPY. TIle oplimum dumtion of clozapine therapy for the 
management of !'ehizophreni a currently is no t known. While some clinicians 
Slate Ihat clol.upinc therapy shou ld be continued for longe r than 6 wceks on ly 
in pOllients who exhibit substantial benefit within this pr.:riod, OIhers .~ tate that 
even less than substllnlial degrees of benefit Illay warrant continlled thempy 
and that an adequate trial of clo7.!lpille may require at least 12 weeks (e .g .. lit 
200-600 TTlg daily ) or possibly 5- 9 months or longer unless clinical deteriu
r.Jlion or illlolerable or polcntiully serious toxicilY precludes il. The m:mufllc
turcrs currelltly recommend th .. t p;lIients who respond continue to receive do
zapine therapy but at the lowest dos:ll;!e nceded 10 maintain rem ission of 
symptoms; following elTectivc control of symptoms, dosage TTlay be rr.:duced 
grudually to detcrnline the minimullltherapculic maintenance dnse. In addition, 
patients shou ld be reassessed pcriodicully to detennine the need for continued 
therapy with the drug. Extended therapy ill pOltients failing tu show an ;\Cl'ept
;Ible response til clozapinc generally should be avoided because of the sub
slantia l, continuing risks of agr.lIlu locytosis and se izures. (Sec Cautions: Hem
atologic Effects :tnd also see Seizures unde r Cautions: Ner\'Ous Syslcm 
Effects.) 

Suicide Ri.\'k Reductio/J For suicide risk reuuction in schizophrenia 
and schizoaffective di sorder, the usuul initial adult dosage of clolapine is 11.5 
mg once or twice daily. If the drug is welllOlerated, dosage may be increOlsed 
by 25- 50 rug dOlily over a 2-week period unlil a dosage of )()()-450 Illg duily 
is ach ieved. Subsequent dosage increases should be made no morc freq uent ly 
than once or twice week ly, in increments not exceedi ng 50-100 mg. In the 
lJlulticenter lnh: r SePT study that provides the principal support for the effec
tiveness of clozapine for suicide risk reduction. mean dusage was about 300 
mg daily (r.m~e: 12.5-900 mg daily). 

Because eflicacy of clozapine for this indieatiun was demonstrated over a 
2-year treatmelll period in thi s sludy. clozapine therapy to reduce the risk of 
suicidal behavior should be cont inued for at leasl 2 years. A fte r 2 years, il is 
recommended th;1I the patient 's ri!>k of suicida l behavior be reassessed. If the 
c linicinn's assessment indicates thut a clinically im(J(Ir1UIlI risk for suicidal be
havior is still present. clozupine thempy should be continucd. lllereafte r. the 
need to cOlltinue therapy with the drug should be reevaluated at regular inter
val.~ . based on thorough assessments of the patient' s risk for suicidal hehavior 
during treatment. If the clinician determines that the pilliem is no longer at risk 
for suicidal behavior, clozapine therapy may he discontinued gntduall y (sec 
Dosage: Discontinuance of TIle rapy ) and trc:ltment of the underlying disorder 
with an ;mtipsychotic "gent to which the patienl has previously responded may 
be resumed. 

DjsculIlitwallce uf Therapy In the eve nt of planned terminatiun of 
cJozapihe therapy , gradual reductiun in dosage over a 1- to l-week period is 
recommended. However. should abrupt discontinuance of therapy be required 
(e.g .. because of leukopenia or agranulocytosis), the p,ltient should br.: observed 
carefully fo r recurrl.!ncc of psychOlic symptoms and symptoms rel ated to dlO' 
linerg ic rebound such as headal'ile. nOlusca, vomiting. and diarrhea. Sudden 
withdrawal fro.1ll d07.apine therapy C,L11 lead to rapid decompcnsatiun and re
bound psychosi s. (Sec Other Nervous System Effects under Cautions: Nervous 
Systcm Effects", 

Reillitiatjutl of Therapy Ir clo7.apine therapy is restarted in patients 
who have had even brief interruptions (i.e .. :! days o r morel in therapy. dosage 
genem lly shou ld be lilraled as with inilial Ihempy (i.e., 12.5 mg om:e or twke 
daily). If this dosage is well tolerated. dosage may be tilJilted back to the 
therapeutic dosuge more quickly than during initial tre:lItlienl. The manufac
turers state that duzapine therapy should be reinstituted with extreme caution, 
even following brief interruptions of only 24 hours, in patients who have pre
viously experienced respiratory or cardiac arrest during initi"l dosing but sub
sequent ly were titrated to a therapeutic dosOlge. 

Because the l11echanisms underlying dozapine-induced adverse re;.c tions 
arc unknown and il is conceivable thm reexposure miglu enhance the risk of 
an adverse effe(;t and/or increase it s severity (e.g ., when immune-mediated 
mel'ilanisms arc involved). the manufacturers advise additional caution during 
reinitiation of therapy. When reinitiating therapy, (;ons ider WBC count and 
ANC monitoring recommendations. (See Table 2: WBC and ANC Monitoring 
for Clozapine Reinitiation under Cautions.) 

Patients in whom clol.apine therapy is discontinued because of feukocyte 
counts less than 1000/mmJ or an ANC less than 1000/ mmJ must 1101 be re 
started on the drug . (Sec Cautions: liem:llologic Erfect !>, ) 

Cautions 
Although cJozupine dirfers chemical ly from the phenOlhiazincs. the drug 

may be capable of producing many of the tllxic manifestations of phenothiazine 
derivatives. Not a ll adverse eflccts of the phenothialines have been reponed 
with c1ozapine, but the possibility that they mlly occur should be considercll. 
Adverse effec ts of cJozapine and the phenothiazines arc numerous and may 
involve nearly all organ systems. Although these effects usually are reversible 
when dosage is reduced or the drug is dis(;ontinued. some crfecls may be ir
reversible and. r:Lre ly. fatal. In some patients. unexpected death associated with 
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antipsychotic therapy hus been 3uribUied to cardiac '.lITest or asphyxia resu lting 
from failure of the gug reflex. (Sec Cautions: Cardiovascular Effects.) In other 
cases, the cause of death could not be detcnnincd or definitely attributed to 
antipsychotic drug therapy. An increased risk of death has been observed in 
geriatric patients with dcmentia-rcluted psychoses rcceiving atypical antipsy
chotics. (Sec Cautions: Geriatric Precuutions.) 

The most frequent adverse effects o f clozapine involve the central and 
autonomic nervous systems (e.g .. drowsiness or sedation. hypersali vat ion) and 
the cardiova. .. cular system (e.g., lachycardia, hypotension). While the frequency 
and severity of some adverse effects (e.g., extrapyramidal reactions. lardive 
dyskinesia ) appeur to be less wi th cloz:lpine than with other antipsychotic 
agents, olher polent ial1y serious udverse effects (e.g., agranulocytosis. seizures) 
may occur more frctluently with clol.upi ne therapy, and the potcntial risks and 
~nefits should be cV:llu:l\ed carefully whcnever thempy with the drug is con
sidercd. Because of the ... ubstuntial risk of clozapine-assoc iated agranulocytosis, 
which may persist over an extended period of time and be Iife-lhrcalCn ing or 
futal if 1l11\ dctectcd carly and thempy intcrrupted, clozapine is availablc for 
use only through patient-munugement systems that ensure baseline and periodic 
blood tests prior to delivery of the next supply of medication: dispensing i .~ 

contingent on the result_~ of the white blood cell (W8C) ,count and absolutc 
neutrophil count (ANC). Before initiating clozapine therapy in any patient, 
clinicians should check wi th the Clozari r~ National Registry to ensu re that the 
patient has no history of dozupine-induced agranulocytosis or severe lcuko
penia/granulocytopenia ; c10zapine should IIOT be administered to patients with 
such a history. (Sec Cuutions: Hematologic Effects.) 

• Hematologic Effects Grallulocytopenia and Agranulocytosis 
Agranulocytos is. deli ned as an absolute neutrophil count (ANC) less than 5(Xl/ 
mm.! and characterized by leukopenia (WaC count less than 2000/nun·l ) and 
rel ative lymphopenia, has an estimated cumu lative incidence of 1-2% aftcr I 
year of clozapine therapy, as compared widl an estim:lIcd incidence o f 0. 1-1 <."& 

for phenothiazine-induced agranulocytosis. The r.lIe of clozapine-induced 
agranulocytosis is !lased on the occurrence of 15 cascs out of 1743 patients 
who receivcd clol.Upine durin!,; dinicaltrials in the US. Some ev idence :;uggests 
thut the incidence of clozapine-induced agranulocytosis is at least I () times 
greater than that of other antipsychotic agents, although it also has been sug· 
gested that the indr,knce or cloz:lpine-induced agrunulocytosis may be no 
higher than that assnci uted with phenothiazines. Of the 149 clIses of clozapine
induced agrunulocYlOsis reported worldwide as of December 3 1, 1989, 32% 
were ratal. Few oj" these fat;!]jlies have occurred since 1977 when the know l
edge of clozapinc·induced agranulocytosis beC:lme widespread and close mon
itoring of WBC count became widely practiced. In the US, under a weekly 
leukocyte monitoring system in premarketing studies and in postm:lrketing ex
perience with clozapine, 585 cases of agranulocytosis, including 19 fatalities, 
had occurred as of August 21 , 1997: one patienl recei ving concomitant therapy 
with carbamazepine and c10zapine died fo llowing development of an unusual 
hypoplastic .memia with agranulocytosis, a pancytopenic condition not usually 
characteristic of clozapine·induced hematologic effects. B:l.~ed on analysis of 
dat<! pooled from a conlidential national master file of infonnation (the Clo
zaril <a National Registry), the incidence of agmnuloC)'tosis appears to rise 
steeply during the lirst 2 months of therapy and peaks in the third month. The 
incidence gradually d.:clines with continued therapy and reaches a rate of 3 per 
f()lXI perso n-years by 6 mOlll hs of thempy. Afler 6 months, the incidence of 
agrJnulncytosis decl ines still further. However. the maoufacturer o f Clozarila 

cautiuns thai a reduction in the frequency of leukocyte monitoring may result 
in an increase in inc idence of agran ulocytosis. 

The precise mechanism by wh ich clozapine induces agranulocytosis is not 
known. but both immunologic and toxic mechanisms (inclnding a direct my
elotoxic effect of the drug and/or its metabolites) have been implicated. Some 
evidence suggests that granu locyte antibodies may be involved. Except for the 
evidence of marked bone marrow depression during initial clozapinc therapy 
and :1 disproportionate number or females, there are no estublishcd ri sk factorS, 
based on worldwide experience, for developing clozupinc-induccd agranul o
cytosis. However, a disproportion;!te number of US cases have occurred in 
patients of Eastern European Jewi sh heritage compared with Ihe overall pro
portion or such patients exposed to doz:lpine during domestic trial s, Results 
of genetic typi ng indicate thm genetic factors marked by a major histocom
patibility complex haplotype (I~LA- B3H , DR4, DQw3 ) may be associated with 
the susceptibil ity of certuin Jewish patients with schizophrcni:1 to develop 
llgranulocytosis when trcuted with clozapine; the incidence of some phenotype:; 
common among Ashkenazi Jews has been found to be greatly increased in 
patients with d oz.tpine-induced agranulocytosis. ' 

Most cases of dozapine-induced agranulocytosis in the US huve occurred 
within 4-16 weeks of exposure to Ihe drug. Although no patient charncteristics 
predictive of an increased risk o f agranulocytosis with clozupine have been 
ident ified conclusively. agr.mulocytosis associated with the use of other anti· 
psychotic agents has been reponed to occur more frequent ly in women. geri
atric patients. and patients who arc cachectic or huve serious underlying med
icul conditions (e.g .. immunocompromised patients, patients with human 
immunoddiciency virus JHIV] infection); .~uch patients also may be at in
creased risk fo r uevcloping agranulocytosis with clozapine therapy, 

investigat ion of 16 cases of clozapine-associated granulocytopenia occur
ring within II 2-month period in 1975 in southwest Finland, including 13 cuses 
of agranulocytosis. rcvealed churJcteristics similar to those of phenothiazine
induced agr:mulocytosis. In all of these cases, the reaction occurred during lirst 
exposure to the drug and followed a latent period of 17-109 days at a cumu-
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l:!li ve dose of 4.5-42 g; reduced valuc~ for hemoglohin and peripheral eryth
rocyte and thrombocyte counts were found infrequently, and granulopoiesis in 
slemal marrow usually was severely depressed or absent. Erythropoiesis was 
below nonnal in only one case, and thrombopoie:;is was nonnal or even in
creased. Hemalologic values returned to baseline withi n 1-3 weeks after with
drawal of clozapine . All I"utalities were ullfibuted to secondary infection in 
patients in whom grnnuloC)"lOpenia was not diagnosed curly or c10zapine dis
continued promptly. In patients who died, the clinicul course typically consisted 
of fever with tonsillitis, which progressed to pneulllonia und septicemia; the 
immediate cause of deuth usually was renal or cardiuc fai lure. TIle frequency 
of clozapine-induced agranulocytosis or granulocytop\.'nia in the Finnish c);
pcrienee was 7.1 per thousand-approximately 21 times higher than that re
ported in other counlTies. Although it has been suggested that a local genetic 
Of environmental faclO r or factors may have been involved in the Finnish cases, 
the existence of such a f:lctor hus not been documented. 

The most likely time of occurrence of granulocytopenia appears to be 4-
16 weeks after initiation of treatment wilh clozupine. However, neither dose 
nor duration of therapy is a reliable predictor of agranulocytosis. Most patients 
develop agranulocytosis wilhin the first 10 weeks (Jf ,hempy, but a ratent period 
of up to I year or longer also has been reported . Within the first I K weeks of 
therapy, 77-90% of all cascs of granulocytupenia and agranulocytosis have 
been reponed and H5 % of fatalities secondary to agranulocytosis huve occurred. 
The latent period between the fall in leukocyte count and the development of 
It secondary infection usually is modemtely long. Leukooyte count usually de
clines grad ually le.g., over a period of weeks). but it also may decline precip
itously. Patients rece iving clozapine may h:lve a transient and benign reduction 
in Icu kocyte count without progression to agranu locytosis. and mayor may not 
develop manifesl:ltions of infection (e.g .. fever. sore throat). 

Patients in whom gr.lOulocytopeniu is diagnosed Ilnd clozapine thempy dis
continued before Ihe occurrence of infection gcnem lly have u fa vorable prog
nosis. Early diugnosis of granulocytopenia and appropriutc medical managc
ment can foresta ll serious consequences and reduce morbidity and mortality 
substantially s ince the condition generally is revcrsible if clozapine is discon
tinued promptly. In contrast, agrJnulocYlOsis is more likel y to be falal in pa
tients in whom clozapine therapy is not hulted before the development of in
fection. 

Because of the suh'aantial, persistent risk of agranulocytosis associated with 
clozapine usc, patients must have a wac count ilnd ANC perfonned before 
initiation of therapy with thc drug. Clozapinc thempy .~ hould not be initi.lted if 
the baseline W8C count is less than 3500/mm·1 or the ANC i ~ less than 201){)/ 
mm.!. While some clinicians suggest that WBC count s be done weekly during 
the first 4- 12 months of therapy and theilless frequently (c.g., cvery 2 weeks 
or monthly) thereafter, other clinicians state that patient . ., must have wcekly 
WBC counts for the duration of therapy. However. the manurac1Urcr.~ suggest 
that the frequency of monitoring depends in parl on the dumtion of therapy, 
adherence 10 thempy. and development of udverse hematologic effects. TIlc 
manufacturers state that patients mU.~t have WBC counts and ANC monitored 
:It least weekly for the first 6 months of \.'ontinuous treatment and then every 
other week for the ne:..1 6 months if WBC counlo; and ANC rcmain acceptable 
(WBC count equal tn or exceeding 3500/ml11), ANC equal to or exceeding 
2000/mm)). Afler a fun her 6 months, if acceptable wac counts and ANCs 
continue to be muintained , the frequency of monitoring may he reduced to 
every 4 weeks for the remainder o f dozapinc therapy. After discontinuance of 
thcmpy, continue 10 monitor W8C count and ANC weekly for al le:lst 4 weeks 
from the duy of discontinuance or until W8C count is equal 10 o r exceeding 
3500/mm-' and ANC is equal to or excL'Cding 2000/mmJ• The current recom
mendations for wac count and ANC monitoring bilsed on thc st:lge of therapy 
and the results from WBC and ANC monitoring :tfe provided in Table I below. 
Dispensing of c10wpine is contingent upon compliunce wi th these IW/llil"t'd 

WB C and ANC tests. (Sec Dosage and Administration: Administration.) 

Table 1. Frequent:y 01 Monitoring based on Stage 01 Therapy or Results Irom wac and ANC 
Monitoring J I 

Situation Hematological Values Frequency of wac and ANC Moni
toring 

Initiation of therapy 

During 6-t2 months of 
therapy 

After 12 months of 
therapy 

Immature forms 
present 

Do not initiate in patients 
"lith a histOfy 01 myelo· 
proliferative disorder or 
dozapine-induced 
agranulocytosis ()( gran
ulocytopenia. 

Weektv f()( 6 months. 

A~ results for wac 2:":35001 Every 2 weeks lor 6 months. 
mml and ANC ~20001 
mm' 

All results for WBC "2:35001 Every 4 weeks thereafter. 
mml and ANC ? 20001 
mm' 

Not applicabte Repeat wac and ANC. 
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Discontinuance Dither· 

apy 

Substantial decrease In 
wac or ANC 

Mild leukopenia/mUd 
grallulocylopenia 

Moderate leukopeniaJ 
moderate granuJo-
cytopenia 

Severe leukopenia/se
vere granulocyto
perVa 

Agranulocytosis 

Not applcable 

Single decrease or cumula-
live decrease within 3 
weeks 01 WBC2:30001 
mrnl or ANC 2: 15001 
mill' 

wec 2:3OOOInvnl but 
< 35001nvnl and/or 
ANC 2: 15OO'mml bul 
< 2QOOIrrvnJ 

wac 2:2OOOImml but 
< 30001mml and/Ol 
ANC 2: lOOO1mml but 
< 15OOImml 

wec < 2OOOImm' and/or 
ANC < lOOO1mml 

ANC :s5OOlmrnJ 

, , 

Weekly for at least 4 weeks ffOm 
day of discontinuance or unlil 
WBC 2:3500/mml and ANC 
>20001mm3• 

Repeat wac and ANC.Care fu lly 
manito( for manifestalioos of in
feclion." 

II repeat values lor WBC 2:30001 
mml aOO :$ 3500/mm1 and ANC 
<20001mm1, monitor twice 
weekly. 

Monitor twice weekly until WBC 
> 35OO1mm1 and ANC > 20001 
rrml, then resume previOl.ls mon
itoring frequency. Carelully moni
tor for manifestations of nfec
tion." 

Interrupl therapy and carefully monl
lor for manifesta~ons 01 infec
lion." 

Monitor da~y until wec >3OOOfmml 
and ANC > 15OO1rrvnl, then mon
itor twice weekly until wec 
> 3500/mm' and ANC >20001 
mml. May rechaller.ge when 
wac > 35OOJrrml and ANC 
> 2000'mm'. 

II rechaHenged. monitor weekly for 1 
year before retumirog 10 the usual 
monitoring schedule of every 2 
weeks for 6 months then every 4 
weeks Indefinitely. 

Oisconlil1ue thempy and do no/ re
chaqenge patient· Carefully mon
itor for manileslations 01 infec
tion," 

Monitor until normal and for at least 
4 weeks Irom day 01 discontinu
ance as follows: da~y unt~ WBC 
> 3OOOImm' and ANC > 15001 
mm', twice weekly until WBC 
> 35OOImm' and ANC >20001 
mml, then weekly alter wac 
> 3500/mml. 

Consider bone marrow aspiration to 
determine granutopoietic status; if 
granulopoiesis is deficien~ pro
tective isolalion with dose obser
vation may be inocaled. II infac· 
tion develops, perform cullures 
and Instituto appropriate anti-In
fective therapy. 

Discontinue therapy and do 001 re
chaNenge patient.' Garefuny mon
itor lor manijestations of infec
tion." 

Monitor unlil normal and for at least 
4 weeks from day of disconlinu· 
ance as follows: daily until WBC 
> 3OOCVmml and me > 1500' 
mml, twice weeldy untn wac 
> 35001mmJ and ANC >20001 
mrnl, then weekly alter wec 
>35001mml. 

Consider bone marrow aspirat!on to 
determine granulopoletic status; it 
gtallulopoiesis is deficient, pr0-

tective isolation .... i th close obser
vation may be indicated. II infec
tion develops, perform cultures 
and institute appropriate anti-in
fective therapy. 

° Agr.mutocylo~i~ dc ~'elops upon ~chall ~ngc , often wuh a .lohOfler IlIJency. l'al jent5 who ha~'e 
c.~fk'ncnced ~u""umjal ~me marrow ~uppm;~ion lIuling Ihcr.lpy :ue 1;\1«1 ;[1 ~ "all,,";11 master file_ 
{See Du'agc ~!llI AllminiSU':tliOll: Admini~Ir.llion.J 

•• Ca~rull y nlOI1;lUr for nu- Ii1;c~ ~ympluml or OIIM! r manifestat ion5 of ;nfel: tilln : in~titulI.· 3ppropriDle 
~mi · infeclive Irn.rapy if IICccslary. 

Ir c10zapine therapy is reinilialed after inlerruplion of therapy, WBC counts 
and ANC should be monitored after reiniliating therapy based on the duration 
of previous thenlpy, length of interruption of Ihempy, and previous ,WBC 
counts and ANC in the patienl according to the schedule in Table 2 below: 

Table 2. WBC and ANC Monitoring for Clozaplne Reinitiation 
Previoos therapy duration < 6 months. ConHnue with weekly WBC and me 

wi'11 no abnormal blood event (WaC monitoring where Iell off il schedule; 
2:35001mm' and ANC 2:2000'mm' ) do not restart fi.month period. When 
and Interruption in therapy 2:3 days 6-month period complete, may de· 
but::o=:l month crease monitoring frequency to every 

other week. 

Previous therapy duration < 6 months, 
with no abnormal blood event and in
terruption in therapy > 1 month 

Previous therapy duration < 6 months, 
with abnormal blood event (WaC 
< 3500/mml or ANC < 200O/mml) but 
rechallengeable (i.e .• wac 2:20001 
mm] and ANC i:: IOOOImml during 
previous therapy) 

Previoos therapy duration 6-t2 months, 
with no abnormal blood event and in
terruption in therapy 2::3 days but ::0=: 1 
month 

Previous therapy duration 6-12 months, 
with no abnormal blood event and in· 
lel1llJltion in therapy > 1 month 

Previous therapy duration 6-12 months, 
with abnormaf'blood evei'll (WaC 
<35OO1mml or ANC < 200OImm1) but 
redlallengeable (Le., wse 2:20001 
mmJ and ANC <2: 1 000'nJml during 
previous therapy) 

Previous therapy duration > 12 months, 
.... ith no abnormal blood event and in-, 
terruption in therapy 2::3 days but :5 1 
month 

Previous therapy duration > t2 months, 
with no abnormal blood event and In
terruption In therapy > 1 month 

Previous therapy duration > 12 months, 
l'Iiih abnormal blood evei'll (WBC 
< J5OOItJIIlll or ANC < 2000'mm' ) but 
rechaRengeabie (I.e., wac ~20001 

mml and ANC ~ tOOOlmml during 
previous therapy) 

Monitor wac and ANC weekly for addi-
1iona16 months before decreasing to 
biweekly testing. 

See Table t. 

Monijor 'lise and ANC weekly lor 6 
weeks, then resume mon~oring every 
olher week for an additiona! 6 
months.' 

Monitor WSC and ANC weekly lor 6 
months, Ihen resume mon~oring every 
other week for an add'lIionat 6 
months .• 

Seelable 1: 

Monitor WBC and ANC weekly for 6 
weeks, then resume monitoring every 
4 weeks: 

Monitor wac and ANC weekly lor 6 
months, then resume monitoring every 
other week for an additionat 6 
months, then resume monitoring every 
4 weeks.' 

Seelable 1. 

°Traruition III ""duce frcll~n.y uf monilOring only pcnnined if ~ 11 WBC ~oum.'i a~ equllto ur 
~AC'eeuil1g 3StJO/IIlIl1' und ,\NC 1".I1ues are equ~ 1 !O Of' C\cceding ;!O(X)/mm'. 

Althou!,!h some dinicians suggest Ihat body temperature be measured UI 
least once dail)' for the first 18 weeks of d ozopine Iherapy, others stale that 
such monitoring is not an adequate means of assessing infection in dOlupine
treUied patien ts because of the drug's phannacologic potential for causing tem
perature elcVI.llion. Patients receiving dozupine should be advised 10 report 
immediately Ihe appearance of lethargy, weaknes~. fever. sore throat, or any 
olher potential manifestation of infection. 

Supportive Ihcr.lpy with biosynthelic hematopoietic agents, including fiJ
gra"tim, a recombinant human granulocyte colony-stimulating factor (G-CSF), 
and sargramostim, a recombinant human granulocyte-macrophage colony-stim
ulating factor (GM-CSF). has been effective in a limited number of palients 
with 'dozapine-irlduccd neutropen ia and <tgranulocytosis. Consultation with a 
hematologist and infec tious disease expert is recommended. 

When gmnulocYlopcnia is diagnosed and clozapine therapy is discontinued, 
patients usually recover in 7-28 days. Most of these patients require fu rther 
antipsychotic therapy because of a recurrence o f psychotic symplOms. (See 
Other Nervous System Effects under Cautions: NervQus System Effec ts_) Since 
there appears to be no cross-sensitivity between clozapine and other antipsy
cholics in lem1.~ of hematologic toxicity, other antipsychotic drugs generally 
may be used without causing further hematologic complicmions in patients who 
develop clozapillc-induced :lgmnulocylOsis. However, putients who develop 
c1ozapine-induccd agmnulocylosis (or those in whom the 10lal WBC count and 
ANC decrease 10 less than 1000/mm.l and less limn IOOO/mml, respeclively) 
should 1I0f be rechaUcnged with clolapine. Patients in whom cloznpine therapy 
has been discontinued due to subslantial leukocyte suppression have been found 
to develop agr.Jnulocytosis upon rechnllengc.with the drug, often with a shorter 
latency on reexposurc. To reduce the chance of recha\lenge in patients who 
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have expcriem:ed substantial bone marrow suppression with dowpinc IhcrJPY, 
Ihe manufacturer or Clowril - mainlains a confidemial national master liIe or 
infomllllion (the Clozaril - Nalional RegislrY) on all 110nrcchallcng.cable pa
tients. 

Eosinophilia Eosinophiliil has been repurted in approxim:ut'ly I "rr of 
patients who received clozapine therapy in clinical !rials. Thc manufacturers 
state thai if the IOlal eosinophil coun! exceeds 4000/mm.1. c\ozilpine therapy 
should be temporarily discontinued until the count falls below 3000/mm·' . 

Other Hematologic Effects Other hematologic crfects reponed with 
cloz:lpine therapy include leukopenia, neutropenia. and th rombocytopenia. 
which have been reported in 1-3% of pUlients. Anemi;!, leukocytosis. and in
creased platelet count have been reported in less th;!n I % of patients receiving 
cJozapine. Other dozapine-induccd hematologic efrects reportedly include ba
sophilill. a suhstantial reduclion in B cells, and an increase in hemoglobin 
concentrJlion. Elevated erythrocyte sedimentation nne (ESR) and sep.~ is have 
been reported in p:l1ienlS receiving clozapine during poslllmrkcting surveil
lancc; however. a causal rei:uionship to the drug has not been cstabli shed. 

• Nervous System Effccts Seiwres Clozapine lowcrs thc seizure 
threshold :lnd can cause EEG changes. including the occurrence or spike and 
wavc complexes. Seizures reportedly occurred in approximately 3.5% of pa
tients exposed to the drug during clinical trial s in the US (cumulati ve annual 
incidence of approximate ly 5%). In contrast. a seizure incidence of approxi
mately I % has been reported in patients treated with other antipsycholic agents. 
The risk of seizures with dozapine therapy .. ppears to be related to dosage and/ 
or plasma concentrUlions of Ihe drug. with a reported incidence of approxi
malely 0.6-2% at dosages less than 300 mg daily, 1.4- 5% al 300-600 mg 
daily, and 5-14% at. high do.~ages (600- 900 mg daily). Clozupine-induced sei
zures may he associated with rapid dos:lge escalations. particularly in patients 
with preex isting epilepsy, and in those receiving conr.:omit:ml Ihempy with 
drugs that may lead to increa~ed plasnm concenlrations of ciozapine. If my
oclonic jcrks or generalized seizures occur, clozapine dosage should be reduced 
and, if necessary, anticonvulsant treatmenl initiated. 

One p:llient receivi ng cloz'lpine experienced a Ileneralil.ed ton ic-clonic 
(grund ma l) seizure following accidental inIleslion of:m extra dose (lOIal dose 
ingested within 24 hours: 1050 IlIgl: the same pmient had anothcr seizure sev
eral weeks later. 2 hours afler a usual 450-mg morning dose. Results of plasma 
clozapine delemlinalions obl:lincd :11 the lime of the seizures revealed plasma 
dozapine concentrations of approximutely 1000 nglmL in each C:lse. Anothe-r 
pmient who had been taking clozupine for 17 mOlllhs hud :1 generalized tonic
clonic seizure following an apparent intelllional overdosage (total dose ingested 
within 2-1 hours: approximately 3 gl. after which the patienl m:HJI.! un uneventful 
rccovery. One hour afler the seizure. the patien!'s plasma clozapinc concentra-
tion was 1313 ng/mL. I 

Discontinuancc of clozapine themp),. at least temporari ly. should be seri
ously considered in patients who experience se izures while receiving the drug ; 
howeve-r. some clinicians Slale thm reduced dozapine dosage and/or. occa
sionally. addilion of amiconvulsant lherapy may adequ:ltely ameliom!e this 
effect. If clozapine therapy is to be continued in such patients. many clinicians 
recommcnd obtaining additional infonncd consen! from the patient. In p:nients 
in whom clozapine is withheld. il hus been suggested that therapy wilh the drug 
c:m be reinitiuted at one-h:llf the previous dosage. C lozapine dosage mlly then 
be incre:lscd gmdually. if clinkally indicated. and the need for com:omitant 
anticonvulsant therapy should be considered. Some clinicians recommend that 
p.ltients who have experienced a clozapinc-induced seizure IWI be given do
zapine dosages exceeding 600 mg daily unless the results or an EEG performed 
prior 10 Ihe :lnlicipated dosage increase arc nonnal: others suggest addition of 
anticonvulsant therJpy and/or consultation with a neurologist in managing such 
pmients. In patients with pree,\isting seizure disorders who are treated concom
itanlly with certain anticonvul sants and clozapine. the anliconvul sant dosage 
may need to be increased. However, clozapine should not be uscd conwmi
lantly with nntkonvulsants (e.g., cnrbamazepine) or other drugs thnt potentially 
may cause bone marrow suppression. (Sec Drug Interactions: Myc lo~uppres
sive Agents.) 

Extrapyramidal Reactiolls In contrast to other antipsychOlic agents. 
clozupine has a low potential ror causing cenain acute extrapyramid:ll effects 
(e.g .• dystonias). Such erfects. ,when they occur, have been limited principally 
10 tremor. rest lessness. rigidity, and ak:uhisia: these manifestat ions gcncr.1l1y 
are milder an~ less pcrsistenlthan those produced by olher antipsychotic drugs. 
In 'Idd ilion. marked or tOlal remission of such manifestations induced by olher 
antipsychotics has occurred during treutmenl with c10zapinc in some patients. 

Neuroleptic malignant syndrome (NMS), a potelllially fmal symptom com
plex, has been reponed in patiellts reteiying phenOlhiuzines or aliter antipsy
chotic therapy . NM,) ,ul1ributable to clo:tapine therapy alone hus been reported 
in a few patients, and there also have Qcen several reports of NMS in patients 
treated concomi tantly with clozupine und lithium or other CNS drugs: some 
clinicians suggest that NMS may be more likely to occur when clozupine or 
OIher ullIipsycholic agenls arc used concomitant ly wilh lithium. Mllnirc.~tations 
of NMS {e.g .• muscle rigid it}'. hyperpyrex ia. tachycardia, increased serum crc
atine kin!LSe [CK, creatine phosphokinase, CPKJ, diaphoresis. somnolence). al l 
of which rna}' not occur in all paliellls wilh the condilion, have occurred in a 
few patients trented wilh dOlllpine alone or combined with lithium or carba
mazcpine; resolution or the syndrome occurred following discontinuance of 
clozapine.IHowever, clozapine also hus been used' successfully and apparently 
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without recurrence of NMS in atle:lsl one patient who developed the syndrome 
while receiving. chlorpromazine. 

For additional inrormation on NMS. sec Extrapyramid'll Reactions in Cau
tions: Nervous System Effects, in Ihe Phenothiazincs Geneml Statement 
28: 16.OIU.4. 

Tardive Dyskinesia A syndrome consisting ofpotenlially irreversible. 
involuntary. dyskinetic movements may deve lop in p:l1ienlS treated with anti
psychotic agents. However. resulls of clinical trials in which clozupine was 
used have demonstrated a vinual absence of acute extrapyramidal relict ions 
(e.g .. dystonia). and there reportedly have been no confirmed cases of tardive 
dyskines i:1 lIssociated with cluzapine therapy :llone. Neyenheless. a few cases 
of tardive dy.~kinesia have been reponed in patients receiv ing clozapine who 
had been Ireatl-oJ previously with other antipsychotic agel1ls. Allhough CUITCnt 
evidence sug.gests (hm dozapine may bc less likel)' than olher ant ipsychotic 
agents to cause tardive dyskinesia. il Cilnnm yet be concluded. based on current 
limited experience, thai Ihe drug is incupable of causing this syndrome. The 
possibilily of clozapine-induced tardive dyskinesia should be considered in 
patients receiving long-tenn therapy with Ihe drug or in those Slatting clozapine 
therapy after discontinuance of conventional (lypical) antipsychotic agents . 

Fur udditional infonn:l1ion on t:lrdive uyskinesia. see Tardive Dyskinesia 
in Cautions: Nervous System Effects in the Phenothiazines General Stll!ement 
18:16.08.14. 

Other Nervous System Effects Drowsiness and/or sedation occur 
frequently in palients receiving ciozapine. (Sec Erfecls on Sleep under Phar
macology: Nervous System Efrects.) Somnolence reponedly occurred in 46% 
of p:llienls receiving clozapinc in the Imemational Suicide Prevention Trial 
( IruerSePT) compared with 15% of those receiving olanz:lpine. TIle .~cdat ive
hypnotic effect of clozapine is most pronounced initially, dimini shes ufter 1-
4 weeks, mui then generally. but nol always. disappears during continucd ther
apy. Daytime sleepiness may be minimized by administration of cloznpine at 
bedtime. (Sec Dosage and Administration: Dosage.) 

Dizziness and vertigo, headache. syncope. disturbed sleep (c.g., insolllnia) 
or nightmares. hYJXlk.i nesia or akinesia, and agitation have been reponed with 
dozapine thempy. In the International Suicide Prevention Trial (lnterSePT). 
dizziness (excluding venigo) and insomnia reportedly occurred in 27 nnd 10% 
of patients rece iving cloZ<IJline. respcctively. compared with 12 and 33% or 
IhoSi! receiving olanzapine, respectively. Clozapine aho may cause con fusion 
or delirium. which may be related 10 cemral anticholinergic effecls. and has 
been ulIlcliorated in some cases by IV udministration of physostigmine. De
pression. fatigue, hyperkinesia. weakness or lethargy" und slurred speech also 
have been reported: Other adverse nervous system effects associated wilh clo
loupine thempy include ataxia. epilepliform movements or myoc lonic jerks. and 
anxiety. 

Adverse nervous system effecls repor1ed in less than 1% of c1ozapine
treated patients include loss of speech. amentia (deterioration in cognitive func
tion). lieS. poor cnordinUlion. delusions or hallucinations, stuttering. dysanhria, 
amnesia, histrionic movemenls, increased or decrea~ed libido, paranoia. shak
iness. parkinson i:m syndrome. and irriwbililY. Difficulty in writing. rcsidual 
claYlime I.!ffel:ts such as impainnent of melllal performance. and periodic cat
aplexy. which is characterized by sudden episodes of dropping objects and may 
or may not be accompanied by knee buckling, also have been reponed infre
quently with clozapinc therapy. Exacerbation of psychosis. myocl onus. p:lr
esthesia, nnd statu s epileplicus have been reponed in patients receiving cla
zapine during postmarketing surveillance: however. a causal relationship to the 
drug ha ... not been estnblished. 

Abrupt discontinuance of clozapinc (e.g .• because of leukopenin or agr.m
ulocytos is) may result in recurrence o f psychotic symptoms or behavior. in
cluding uUtiSIll, ;\Odilory hallucinations. suicide allempts. development or par
kinsonian symploms, anxiety. insomnia. delusions, and violent behavior. It has 
been suggested that this "rebound psychosis" may rcsuh. at least in pari. from 
clozapine-induced sllpersensitivity of mesolimbic dopamine receptors (sec Be
havioral Effects in Animals under Phannacology: Nervous Syslem Effects) and 
thai the essential feature of this phenonlenun appe:lrs to be recurrence of pns
itive symptoms of schizophrenia. Patients who develop rebound psychosis fol
luwing discoillinuunce of c10zapine may improve with initiation of other an
tipsychotic therapy; however, clolapine should Iwt be reinsti tuted in patients 
in whom severe lcukopenia/granulocytopenia or agranulocYlosis has occurred. 
(Sec Cautions: Hematologic Effecls.) 

• Fc,'cr Fever or Ir.msienl lemperature elevations e;o:.cceding 3HoC gen
emily have been reponed in 5% or more of p:l1ienls receiving clozapine. TIle 
pc:lk incidence of fever occurs wi lhin the first 3 weeks of therapy. usually 
between days 5- 20 of treatment. Fevcr generally is benign and sC!f-limiling 
and usually diminishes wililin a few (4-H) days despite continued cloz:lpine 
therapy; however, it may necessitate discontinuance of the drug. Fever occa
sionally may be associated wilh an incre:lse or decrease in leukocyte count, in 
which casc patients should be evaluated for underlying infection or devclop
ment of agranulocytosis. (Sec Cautions: Hematologic Effects.) In the presence 
of high fever. the possibility of neuroleptic malignant syndrome also musl be 
considered. (See Extrupyramidal Rc.lCl ions under Cautions: Nervous Syslem 
Effects.) 

The mechanism of cJozupine-induced fever (other than Ihal occurring sec
ondary to some other faclor such as infecti on) i.~ not yel known . It mny resu lt 
from the drug's pronounced anticholinergic activilY (see Anticholinergic Ef
fects under Pharmacology: Nervous System Effects) or a direcl effeci on Ihe 
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hypothalamic thermoregulatory center. Clozapine-induced hyperthermia may 
be a hypersensitivity react ion, a common mechanism underlying drug fevers, 
It has been suggested that decrcu!'i ing the dosu~e nf d ozapine and then grad
ually increasing it to Ihe previous level may reverse the hypcrthennia and nO! 
be accompanied by a recurrence of e!cv .. ted temperature; however, recurrence 
is possible despite such dosage .tdjustment. 

• Cardiovascular Effects Myocarditis Myocarditis (sometime!'i 
fatal) has been reported during postmarketing surveil lance in patients receiving 
clozapine. Postmarketing surveillance data from 4 coumrie ... employing hem
atologic monitoring of c!ozapinc-t reated paticnts indicaled 30 cases of myo
cardi tis in 205.493 c!ozapine-treated US patients as of Augusl 200 1. 7 casc-o; 
of myocarditis in 15,600 such Can:lrJiun patient s as of April 2001 , 30 ca.~es of 
myocardi tis in 24,JOK .~uch United Kingdom patients as of August 2(X) 1. and 
15 cases of myocarditis in KOOO such Australian patients as of March 1999. 
representing an incidence of approximately 5, 16, 43. and 97 cases/ lOlI,nOn 
patienl-years of clozapine therapy. respectively. Of these 82 cases o f myocar
ditits identified through postmarketing surveillance. 38% resulted in death. Al
though the overall incidence of myocarditis in pmients with schi zophrenia re
ceiving .1I1tipsychotic age11ls is unknown. the incidence of myol.:arditi s or fatal 
myocard itis, respectively, in patient s rece iv ing clul.:lpinc appears to be 17-322 
or 14-1 6 1 times gre:lIcr than the indd",ncc in genera l populat ion. 

TIlese postmarketing surveillance dat .. also suggest Ihat the incidence of 
myocarditis. including fa tal myocarditis, may be highest during the lirst month 
of therapy, with 62% or myocarditis cases occurring within the tirst m011lh of 
elozapine therapy, 31 r;b of cases occurring after the first month of therapy, and 
the onse t unknown in 7% of cases. There fore . the possibility of myocard itis 
should he considered in patienLo; rece iving elozapine who present with unex
plained fatigue , dyspnea, tachypnea, fever. chest pain . palpitations. other signs 
or symptoms of henrt fai lure, or ECG findings such as ST*T wave ch'lI1ges or 
arrhythmias. 

It is not known whether eosinophilia is a reliable predictor of myocarditis. 
However, tachycardia, which has been associated with elozapine therapy. also 
may be a manifestat ion of myocarditis. 111erefore, tilchYC:lrdia occurring during 
the !irst month of elozapine therapy warrants close monitoring for other man
ifestations of myocardi ti s. If myocardi tis is suspecICd, the dnJg should he dis
ebntinued promptly. Because myocarditis recurred in 3 of 5 patients rech:lllen* 
ged with the drug, patients who dcvelop myocarditis wh ile receiving dozapine 
shou ld lIu l be fl.'Challenged with the drug. 1 

Cardiomyopathy Cardiomyupathy has been reported in US palienL'i 
treated with c\ozapine at a reponi ng rate. of 8.9 c:lses/IOO,O()() pcrson-ye:lr.~, 

which wus s imilar to an eSlimate oj' the card iomyopathy incidence in the US 
general popu lation derived from the 1999 National Hospi\;\1 Discharge Survey 
data (9.7 cases/ I(X),O(){) person-years). Approximately 80% oj' c\o7upine
trea!ed pmienl!'i in whom cardiomyopathy was reponed wer~ younger thun 50 
year,s of age; the duration of treatment with eloz:tpinc prior to c:trdiomyopathy 
diagnosi!'i v:l ried, hut exceeded t) Illonths in 65% of the reports . Dilated cardin
myopmhy was most frequently reported. all hough it large perceillitse of n!~JrlS 
did not specify the type of cardiomyopUlhy. Signs and symptoms suggestive 
of cardiomyopathy, panicularly exertional dY!'i pne:l, fa tigue , orthopnea. p:lr
oxysmal nocturnal dyspnea, and peripheml edema , should alert the elinicianto 
perfonn fU riher investigations. lfthe diagnosis of curdiomyopmhy is confirnled, 
the drug should he di scontinued un less the bencfit to the patient clearly out
weighs the risk. 

Thromboembolic Effects Deep-vein thrombosis and pulmonary em
holism have been re~lfIed in patients r",cdving elozapine during ~)stmarketing 
surveillance. As of Deccmber 3 I, 1993. I K cases of fatal pulmonary embolism 
were reported in paticl1\s I 0--54 year.~ of age receiving clozapine Iherapy. Bascd 
on the ex lent of usc ohserved in the CI07 . .aril N:ttional Registry. the mortalilY 
rale associuted with pulmonary emholi!'im was I de:uh per 3450 person+years 
of usc; this incidence is approximately 27.5 times higher th.m that in the general 
popu lat ion. Although it causal relationship between clnzapine and Ihese adverse 
cardiovusculur effects has not been established. the possiblity of pulmonary 
emboli sm should be l'onsidered in pmicnts prese nling with tleep-ve in throm
bos is or rcspiralOry symptomatology. (See Cautions: Prccaution!'i :lI1d Contra
i ndication~. 

Blood Pressure Effects Hypotension and hypertension rcportedly oc
cur in less than 10% of paticms receiving clozapine. When they occur, changes 
in blood pressure, principally reductions in systolic pressure, appear soon after 
initiation of ci07.apine therapy and may be associated with rapid dosage in
creases. A dl'Creasc in arterial blood pressure below 90 mm Hg was reported 
in I R% of male paliellts and 331} of female patien ts receiv ing Clol lipine in one 
retrospective study. Hypotension may result from c lozOIpinc's untiudrenergit: 
effects (sec Adrenergic Erkets under Phannacology: Nervous SY!'i tcm Effects) 
and may (XIsc a serious risk for individuals with compromised curdiac function. 
However, tolerance to the hypotensive effects of dozap;ne o ft en develops with 
continued therJpy. ' 

Orthostatic hypotension. with or without sync0p'-'. has been reported, par
ticularly during initial titration or rnpid escalation of clo7.apine dosage; how
ever, this effect may repre!'ient a continui ng risk in some patients. Rarely tap
proximately I case per 3()OO patienls), ortho ... I:llic hypotension has been 
uccomp:mied by profound collapse and rcspirJtory and/or cardiac arrest in pa
tients receiving initia l doses as low as 12.5 mg. If clozapine therapy is tem
porarily discontinued (i.e .. for 2 or more days), Ihe manufacturers recommend 
that the drug be reinitiated at a lower dosage ( 12.5 mg once or twice rJaily). In 

some cases when collapse and cardiac and/or respiratory urrest developed dur
ing initial therapy, bcm:odiuzepines or other psychotropic agenls were used 
concomitmll ly, suggesting a possible udver!'ie interaction between cJozupine and 
these agents . (Sec Drug Interact ions: Benzodiazepines. ) Although the clinical 
impor1ance of this imeraction has not been fully established . lhe manu f"cturers 
state that d ozapine should be initiated wi th c .. ution in palienls recei ving ben
zodiazepines or other psychotropic agents. Collapse and respi ratory and/or car
diac arrest also have been reported in patients receiving initial therapy with 
clol.apine alone. The risk of orthostatic hypoten!'i ion muy be reduced by in iti
ating therapy at lower dosages, followed by only gradual. modest i nc reasc~ as 
necessary. (Sec Dosage and Administr.lIion : Dosage.) In !'iome cases, with
holding the drug for J4 hours and then re!'i tarting at a lower dosage has been 
:lccomplished without recurrence of orthostatic hypotensioll. 

Tachycardia Tachycardia, which may persist throughout thempy in 
~ome cases, reportedly has becn observed in 25% of plltieills receiving doza
pine. Patients who experience dozapine·induced 1:'lchycardia demonstrate an 
average increa!'ie in pulse rJte of 10--1 5 beats per minute (bpm ); with aggressive 
dosage increuses. the mean increase in heart rate ranges from J()-25 bpm. 
Persistent tuchycartlia associated with clolLipine therapy is not s imply :1 reflex 
response to hypotension and is preseOl in all positions monitored. Although 
thi s effect may lessen once a plateau dosage level is fC:lched. tachyc:lrd ia may 
pusc a serious risk for individuals with compromised l'ardiac func tion. 

ECG Effects Some clozapine-treated patient s experience ECG repo
larization changes, including ST-segment depression , shortening of the PQ in
te rval. and/or flattening. depression, or inversion of T waves. ll1ese changes 
usually nomlali ze aner di scontinuance of dozapine and are similar tn those 
seen with other antipsych(ltic agents. The cli nical importance (If these changes 
currently i!'i unclear, but some clinicians suggesl that they occur infrcquently 
and usually ilre not serilJlI.~ . 

Otller CardioJ'USClllar Effects In clinical trial s of elozapine, some 
patients experienccd serious cardiovascular events . inclutling i .~chemic 
changes. chest pain and angina, hypertens ion. myocardial infarc tion. nonfatal 
arrhythm ias, 'b r sudden , unexplained death. Causality :Issessment was diflicult 
because of serious preexisting cardiac disease in m:my of the patient s lind 
plausible altcm:nive causes. 

In addition. postcxerci!'ic decreases ill len ventricular output. which may 
ind ic:lte left vcmricular failure. Itave been reported in patienl.~ receiving the 
drug . Edema. palpitation. phlebitis or thrombophlebitis. cyanosis. vemricular 
premature complexes, and bradycardia have been reported in Jess than I % of 
cJoz:lpine-treatcd patients. Although a causal relationship has not been estab
lished , atrial or vent ril.:ul ar librillation. congestive heart failure. peril.:arditis. and 
pericardial effu!'i ions a lso have been reported during postmarkct ing !'iurveillance 
in patients rece iving the drug. .) 

Rare instances of sudden , unexplained deUlh have been reported in psy
ch iatric patients, with or without associatell antip!'iychotic drug treatment. and 
the relationship between sudden death and antipsychotic drug use is unknown. 
Some autopsy resul ts have sugge!'i lcd Ihal clllzapinc-trcated patients have died 
from cardiac arrest and uncompensated cardiac disc'l.~e . or from other cuuscs 
such as renal insufficiency or seve re alcoho l :thuse. A 1.:1Iu!'i:l1 relationship be
tween clol.:lpine usc .lIld sudden death h:IS nOI been established. (Sec Caution s: 
Geriatric Precautions. ) I 

• Autonomic Nervous System Effects Adver.~ e autonomic nervous 
systcm effects occu r in more than 5% of palient s receiving clo7.1lpi nc. Dry 
mouth occurs fre(IUently, but hypcrsalivil tinn. an apparent ly par .. doxical effect 
considering the drug's potent anticholinerg ic activity. is more common. (Sec 
Cautions: GI. Effects.) I 

Other autonomic nervous system effects of clozapine include hyperhidrosis, 
decreased sweating, visual disturbances, nasal conges tion. and pallor. Numh
ness, polydipsia. hot nushes (fl ashes), dry throat . and mydrias is have been 
reported in less than I % of clozapine-tfeated patiell1s. 

• Hepatic Effects Trunsient increases in liver fUllcti on test result.~ . in
cluding !'icrum am inotmnsfcTlIses (transamina!'ies), LDI-I, and alkaline phospha
ta.~e. may occur with clozapine therapy, usually with no accompanying phy!'iical 
s igns or symptoms. Clozllpine+induccd change.~ in Ih'er function test results 
may be more pronounced than those wi th other tricyclic antipsychotic agents. 
C lozapine caU!'ies s light liver hyperplasia in rats; hyperplusia wus reversible ano 
no histologiJ.: changes were detectable. Clozapine occasionally causes slight 
elevations of bi lirubin concentration. Cholest:lsis. hepatitis. and jaundice have 
been reported ill patients receiving clOi'.apine during p()~llllarketing surveil
lance: however, a causal re lal ionship to the drug has !lot been estahlished. 

• Endocrine and Metabulic Effects Severe hyperglycemia. some
times associated wilh ketoacidosis, hyperosmolar coma, or death. hus been 
reported in plllienL~ receiving certain .llypiJ.:al antip~)' cltot i c agents, including 
ciozapine. While confounding factors such as an increased background risk of 
diabetes mellilUS in patients with schi7.0phrenia and the increasing ineidcnce 
of diabetes mellitus in the general population make it difficult to e.~ t ahlish with 
certainty the relationship be tween usc of agelUs in this tlrug class and gl ucose 
abnormlliit ies. epidemiologic studies suggest an increased risk of treatment
emergent hyperglycemiu*rclated adverse events in palien ts treated with Ihe 
mypical antipsychotic agent s included in the studies (e.g .. cl07,.apine . olunza
pine. queliapine. risperidone). (See Cautions: Precautions and Contraimlica
tions.) 

Precise risk estimates for hyperglycemia- related adverse events in pat ients 
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treated with atypical antipsychotics currently arc not available. While some 
evidence suggests that the risk for diabetes may be greater with some atypical 
untipsychotics (e.g., clozapine, olunzapine) than wilh others (e.g., quetiapine, 
risperidone ) in the class, available data are conflicting and insufficient to pro~ 
vide reliable estimutes ofrc!ative risk associ:lIed with use of the various atypical 
antipsyuhotics. 

Clozupine causes only a brieLtmnsient elevation of prolactin concentration. 
(See Phannacology: Neuroendocrine Effects.) Because the drug's effects on 
prolactin are only minor. prolactin-dependent effects such as galactorrhea and 
amenorrhea usually are not associated with clozapine thempy. Breast pain or 
discomfort has been reported in les.~ than 1 % of clozapine-treated patienL~. 

Clozapine may cause increased appetite, polyphagia, and weight gain in a 
substant ial proportion (approximately one-third) of patienl". Some clinicians 
suggest that the potential for weight gain with clozapine therapy may be similar 
to that with other antipsychotic therapy; others state that they have observed 
greater weight gain with dozapine in some patients. In the 2-year InterSePT 
trial, weight gain reportedly occurred in 31 % of patiems receiving clozapine 
compared with 56("(0 of dIOse receiving olanzapine. Some clozapine-treated pa~ 
tients reportedly have gained up to I kg weekly for 6 weeks. Weight gain may 
result from the drug's serotonergic-, histaminergic-, and adrenergic-blocking 
properties. Weig.ht gain has been reported to be a problem for some patients 
during long.~tenn therapy with ctozapine and may be a major cause of outpmient 
noncompliance. Some clinicians suggest using exercise and active measures 
(e.g .• dietary counseling) to control dietary intake in clozapine-treated patients. 

Hyperuricemia. hyponatremia, weight loss, and decreased serum choles
terol concelllrations alsll have been reported in patients receiving clozapine, 
although a causal relationship to the drug has not been established. In addition, 
hypercholesterolemia and hypertriglyceridemia have been reported very rarely 
during. postmarketing experience with the drug. 

Smatl decreases in protein-bound iodine or thyroxine concentrations have 
been reponed in some patients receiving clozapine, hut these v:ilues remained 
within nonnal limits. 

. , GI Effects Increased salivation may occur in approximately one-third 
of patients receiving clozapine; in some studies, hypersalivation was reported 
in up to 75-H5% of clozapine-treated patients. In the InterSePT trial, increased 
salivation reporterJly occurred in 4817""0 of patients receiving clozapine compared 
with 6% of those receiving olanzapine. Salivation may be profuse , very fluid, 
and particularly troublesome during sleep because of decreased swallowing. 
Since clozapine exhibits intrinsic anticholinergic properties, hypersalivation is 
an unexpected paradoxical e ffect. A muscle-relaxant effect of the drug may 
cOlllribute to hypersalivation, but the cause has not been fully elucidated. Dif~ 
liculty in swatlowing has been reported in a few clozapine-treated patients, and 
it has been suggested that the drug may cause esophageal dysfunction, which 
may contribute to or exacerbate the nocturnal hypersalivation associated with 
clozapine therapy. Some cJozapine-treated patients develop tolerance 10 in
creased salivation within a few weeks. Occasionally, hypersalivation may be 
amelinrated by reduction of clozapine dosage or cautious use of a peripherally 
acting anlkhulinergic drug; however. some clinici:ms generally advise against 
the use of anticholinerg.ic therapy for this adverse effect because of possible 
potentiation of clo:wpine's antkholinergic activity. 

Other GI effects associuted with clozapine therapy include constipation, 
diarrhea, nausea and vomiting. dyspepsia or heartburn, abdominal discomfort, 
and anorexia: some of these effects have been reported in more than 5% of 
patients. Constipation, nausea, vomiting, and dyspepsia reportedly occurred in 
14-15% of patients receiving ctozapine in the InterSePT trial compared with 
R-10% of those receiving olanzapine. Although some clinicians advocate the 
usc of ml'toclopramide (e.g .• in doses less than 30 mg daily) for the treatment 
of cl ozapine-induced nausea, other clinicians suggest that metoc\opmmide or 
other dopamine antagonists not be used or be used with extreme caution for 
the treatment of clozapine-induced nausea because of their potential for causing 
parkinsonian manifestations untltardive dyskinesia. 

Abdom inal distention, gastroenteritis, rectal bleeding, nervous stomach, ab
nonnal stools , hematemesis, gastric ulcer, bitter taste , and eructation have been 
reported in less than 1 % of patients receiving cJuzupine, Although a causal 
relationship to the drug has not been established, salivary gland swelling and 
paralytic ileus also have been reported in patients receiving cJozapine. 

• Genitourinary Effects Genitourinary effects reported with clozapine 
therapy include polyuria, incontinence, urinary urgency or frequency, urinary 
retention, or other urinary abnonnalities; enuresis; impotence; abnonnal ejac
ulation; dysmenorrhea; and vaginal iteh or infection. Priapism and acute inter~ 
stitial nephritis also have been reported with c10zapine therapy, although a 
causal relationship to the drug has not been established. 

• Respiratory Effects Clozapine-induced respiratory effects include 
thmat discomfort, dyspnea or shortness of breath, coughing, pneumonia or 
pncumonia~like symptoms , rhinorrhea, hyperventilation , wheezing, bronchitis, 
laryngitis, and sneezing . Although a causal relationship 10 the drug has not 
been establi shed. aspiration and pleural effusion also have been reponed with 
clozapine therapy during postmarketing surveillance. 

Respiratory depression or failure, including arrest requiring resuscitation, 
also has been reported in pmiellls receiving clozapine, usually at initiation of 
therapy and particularly in patients receiving concomitant benzodiazepine ther~ 
apy or in those with a history of recent benzodiazepine use. Some evidence 
ind icates that the inddence of respiratory arrest and vascular collapse is about 
1- 2% of patienl~ receiving clozapine concomitantly with a benzodiazepine. 
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For additional precautionary infomlation about this potential effect, see Ben
zodiazepincs under Drug Interactions: CNS Depressants. 

• Dermatologic and Sensitivity Reactions Rash has been reported 
in 2% of patients rece iving clozapine. Pruritus. eczema, erythema, bruising, 
dennatitis, petechiae. and urticaria have ol'curreu in less than I % of patients. 

Hypersensitivity reactions, including photosens itivity, vasculitis, erythema 
multifonne, and Stevens-Johnson syndrome, have been reported with clozapinc 
during postmarketing surveillance; however, a causal relationship to the drug 
has not been established. 

• Musculoskeletal Effects Adverse musculoskeletal effects reported 
in I % or cJozapine-treated patients indude muscular weakness (myasthenic 
syndrome); back, neck, and leg pain; and muscle ache or spasm. Muscle twitch
ing and joint pain have been reported less frequently. Rhabdomyolysis has been 
reported with clozapine during postmarketing surveillance: however, a causal 
relationship to the drug has not been established. 

• Other Adverse Effects Numb or sore tongue, chills (with or without 
fever), malaise, ear or eyelid disorder, ocular hyperemia, epistaxis, and nys
tagmus have been reported in I % or less of patiellls receiving clozapinc. Peri~ 
orbital edema and narrow angle glaucoma also have been reported in dozapine
treated patienL~, although a cau:;al relationship to the drug has not been 
established. 

• Precautions and Contraindications Clozapine shares many of the 
toxic potentials of other antipsychotic agents (e.g .. phenothiazines). and the 
usual precautions associated with therapy with these agents should be observed. 
(See Cautions, in the Phenothiazines General Statement 2R: 16.08.24. ) 

Sedative Effects Because of initial sedative effects of the drug, pa
tients should be cautioned that clozapine may impuir their ability to perfonn 
activities requiring mental alertness or physical coordination (e.g., operating 
machinery, driving a motor vehicle), cspecially during the firs! few days of 
therapy. The recommend:llion for gradual dosage escalation should be closely 
followed. (Sec Dosage and Administration. ) 

Febrile 'ReactiolJs DuriAg clozapine therapy, patients also may ex
perience transient temperature c\evations exceeding 3RoC, with the peak inci
dence within the first 3 weeks of therapy. (Sec Cautions: Fever,) While this 
fever generally is benign and self-limiting , it may necessitate' discontinuance 
of therapy . Occasionally, there may be an associated increase or decrease in 
leukocyte count and patients with fever should be carefully monitored to rule 
oUi the possibility of infection or the development of agranulocytosis. In the 
presence of high fever , the possibility of neuroleptio malignant syndrome also 
must be considered. (Sec Extrapyramidal Reactions under Cautions: Nervous 
System Effects.) 

Anticholinergic Effects {lIld Paralytic Ileus Clinical experience 
with clozapine in patients with concomitant systemic diseases is limited. How~ 
ever, clozapine has potent anticholinergic activily and should therefore be used 
with camion in individuals whose condition may be aggravated ·by anticholin~ 
ergic effects (e.g., patients with prostatic hy~rplasja, urinary retention, angle~ 
closure [obstructive , narrow-angle} glaucoma). Clozapine therapy has been as
sociated with varying. degrees of itnpainnl'nt of intestinal peristalsis, ranging 
from constipation to intestinal obstructidn, fecal impaction, and paralytic ileus, 
that rarely have been fatal. TIle manufacturl'rs state that constipation may be 
treated initially by maintaining adequatc hydration and by using bulk~fonning 
laxatives. Consultation with a gustroenterologist may be necessary in more 
severe cases. Clozapine is contraindicated in patients with pamlylic ileus. 

Hepatic Dysfullctioll Because there have been reports of hepatic dys
function , including hepatitis, in patients receiving clozapine, the drug should 
be used with caution in patients with preexisting liver diseuse. Liver function 
tests should be perfonned immediately in patients who develop nausea, vom~ 
iting, and/or anorexia during clozapine therapy. TIle manufacturers state that 
clozapine therapy should be discontinued in patients with marked elevations 
in serum aminotransferase concentrations or in those prl'senting with manifes~ 
tat ions of jaundice. 

Indi~iduals with Phenylketonuria Indi\'id~als with phenylketo· 
nuria (i.e., homozygous genetic deficiency of phenylalanine hydroxylase) and 
other individuals who must restrict their intake ,qf phenylalanine should be 
warned that clozapine 25· or IOO-mg orally disintegrating tablets contain as
paname, which is metabolized in the GI tract to provide about 1.74 or 6.96 mg 
of phenylalanine, respectively, following oral administration. 

Hyperglycemia alld Diabetes Mellitus Beca~se severe hypergly~ 
cemia, sometimes associated with ketoacidosis, hyperosmolar coma, or death, 
has been reported in patients receiving certain atypical :Illtipsychotic agents, 
including ciozapine, the manufacturers state that patients with preexisting di~ 
abetes mellitus in whom therapy with an atypical antipsychotic is initiated 
should be closely monitored for worsening of glucose control; those with risk 
f:!ctors for diabetes (e.g .. obesity, family history of diabetes ) should undergo 
fasting blood glucose testing upon therapy initiation and periodically through
out treatment. Any patient who develops manifestations of hyperglycemia (e.g., 
polydipsia, polyphagia. polyuria, weakness) during treatment with an atypical 
antipsychotic should undergo fasting blood glucose testing. In some cases, 
patients who developed hyperglycemia while receiving an atypical antipsy~ 
chotic have required continuance or antidiabetic treatment despite discontinu
ance of the suspect drug: in other cases hyperglycemia resolved with discon
tinuance of tlte alllipsychotic. 
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Various experts have developed additional rccommendntions for the man
ageillent of diabetes risks in patients receiving atypicul antipsychot ics; these 
include initial screeninf! measures :md regular monitoring (c.g_. delennination 
of diabetes risk factors; BMI delenninarion us ing weight and height: wai.~ 1 
circumference; blood pressure; fasting blood glucose; hemog lobin Ale fHbA lc /; 
fast ing lipid profile). as well as provision of patient education and referral to 
clinicians experienced in the trcatment of diabctes. when appropriatc_ Ahhough 
some clinicians statc that a switch from onc :ltypica l antipsychotic agent to 
another that has not been associated with suhstantinl weight gai n or diabetes 
should be considered in patients who expcriem:c weight tw in (equal to or ex
ceeding 5% of baseli ne body weight) or develop worsening glycemia or dys
lipidemia at any time during Iherapy. such recommendations ure conlroversial 
because differences in risk of developing diabetes assoc iated widl usc of the 
different atypical antipsychOlics remain to be fully establishcd. Many clinicians 
consider antipsychOlic efficacy the most important factor when making treat
ment decisions and suggest that detrimenlal effecl s of swilching from a, bene
licial Irealment regimen alsv shou ld be considered in add ition 10 any potential 
for exacerbation or dcvelopment of medical condition s (e.g., diabetes). Deci· 
s ions to alter drug thempy should be made 0 11 an individual basis. weighing 
the pOlential risks and benefils of thc panicular drug in each patiem. 

CardiOl'asclliar Effects Clozapine should be used with caution in 
paticnts wit h cardiovascular and/or pulmonary disease becausc thc drug may 
causc tachyca rdia. hypOlcnsion. :md cardiuc and/or respimtory arrest. In such 
paticnts. the recommendaiion for gradual dosage titration following a low initial 
dose should be observed carefull y_ (Sec Dosage and Administr..lt ion: Dosage.) 

Analyses of postmarketing survei llance data suggest that dowpine is as
soc iated with an increased ri sk of potentiall y fata l myocarditis, particularly 
during the tirst month of therapy. Immediate tiiscontinuance of the tirug is 
rccomf'lcntied in cases of suspected myocarditis . (See Myocarditis under C:lU-
tiolls: Cardiovascu lar Effects.) , 

I Fatal ' pulmonary embolism has bcen reported with cloz:lpine therapy. The 
possibility of pu lmonury embolism shoulti be considered in patients present ing 
with deep; vein thromOOsis. acute dyspneu, chest pain, or other respiratory s igns 
.md symploms. 

Because,cardiomyopathy has hecn reported in patient s treated with doza
pine. !i igns i1lld symptoms suggestive of cardiomyopathy. particul arly exer
tinnal dyspnea_ fatigue. orth~pnea . paroxysmal nocturnal dyspnea. and pcriph
c r.11 edema. should alen the dinici:m 10 pcrfonn further investigations. If the 
diagnosis of c:trd iomyop.lthy is confirmed. the drug shou ld be discontinued 
unless the benefi t io the patient deari y outweighs the risk. 

Onho.stmk hypotension with and without syncope cun occur with clozapine 
therapy and may represent a continu ing risk in some paticnts. Onhostmic hy
potension is more likely to occur during initial titration of Ihe drug in ussoci
at ion with ntpid dose cscalution. but lllay even occur with the first dose at 
dozupine doses as low as 12.5 mg_ R:lreiy. severe hypotension 'or orthostatic 
coll apse can be profound and be accompanied by respiratory and/or curdiac 
:Irrest. Such adverse cardiovascular effects have occurred duri ng inil ial trc01I
ment willl the drug alone or in combination wit h benzodillzepines or other 
psychotropic agen ts. (Sec Drug Inteructions: CNS Depressants.) Temporary 
reduction in dose or intemlption of clozapine therapy may be rC4uircd . Severe 
hypotensh'e effects also may be alle"iated with Slundard measures (e.g_. IV 
fluids. phlcing P:ltient in Trende lenburg's position) and. if required . by the 
lldm ini stnttion of norepinephrine or phenylephrine; epinephrine should /l0f be 
used since it furthcr 'loweri ng of blood pressure may occur. (Sec Drug Inter
actions: Hypolensivc Agenls.) P:tt icnls should be infomled or the risk of or
thoslalic hypotension associated with use of clozapine. especia" )' during the 
period of initi:11 dosage titration. In addition, if dozapine therapy llU.~ been 
discontinued for more than 2 days. patients should be advi sed to cont:!ct their 
clinician for dosing instructions. (See Reinitiation of lllerapy under Dosage: 
Psychotic Disorders. in Dosage and Administration.) 

Seizure... Cloz:lpine is contraindicated in patients with uncontrolled sei-
zure disorders. II 

Generalized tonic·clon ic (gnmd mal) seizures have occorred in patients 
receiv ing ciolupine, particularly in pat ien ls receiving high dosages (greater 
than 600 mg daily ) and/or in whom plasma cloz:lpine concentrations were 
elevated. (See Se izures under Cautions: Nervous System Effects. ) Clozapinc 
should he admin istered wi th extreme cuut ion to patients having a history of 
:-.e i7.ure disorder or other ractors possibly predisposing 10 seizure (c .g_. ubnor
mal EEG without a hislOry of epilepsy, preexisting CNS pathology. history of 
cleclroconvu ls ive therapy or of pcrillalHI or birth diflicultic.~ l family history of 
seizure or febri le convu lsion). Because of the substantial risk of scizures as
sociated with clozapinc. usc. patiel1l.~ should be advised nOI to engllge in any 
activity where sudden Joss of consciousness could cause serious risk to them
se lves or others (e_g., operating heavy machineryl driving an automobi le. swim· 
ming.. clim bing ). In addition. the manufacturers recommend that general an· 
esthesia be :ldministered with C:lution in patients receiving dowpi ne therapy 
bec'lUse of this and other adverse CNS e ffects associated with the drug_ An 
'lIlcsthesiologist shou ld be consulted regarding continuation of dozapine ther-
apy in patients undergoing surgery involving general anesthesi a. . 1. 

Hematotoxicity Because of the substant iul risk of agranulocytosis. a 
pOientially life-Ihrealening udverse event. clozapine Iherapy should be reserved 
for use in the treatmcnt of severely ill schizophren ic patients who fail to respond 
10 adequate CllUf5eS of standard antipsychotic therapy or fo r suicide risk re· 
duct ion in patients with schizophrenia or schizoalTect ivc disorder who :Ire 

judged to be at risk for recurrent suicidal behavior. Patients should be warned 
of thi s risk and infonned that clozapine is uvui lable only through distribution 
syslems thilt ensure baseline and periodic moniloring of leukocyte counts ac
cording 10 n prescribed schedule prior to de livery of thc next supply of medi
cation. (See Cuutions: Hematologic Effee1.~.) In additi on. patients should be 
udvised to report immediately the development of lethargy. malaise. weakness. 
fever. sore throat. mucous membmne uJcemtion. or any other pOlentiul mani
festation of infection. Particular attention should bc paid to any nu·like symp
tOIllS or other complaints that might suggest infection. P:l1ienls who develop 
agranulocytosis or severc leukopenia/granulocytopenia (leukocyte less than 
2()()O/mm3and ANC less than I(}(Xl/mmJ ) while receiv ing clozapine shou ld 110 / 

be rcchullcnged with the drug_ Although it is not known whether Ihe risk o f 
ag r:mulocytosis is incre;lsed. clozapinc genem lly should be avoided or used 
wi th c.mtion ill patient s with a history or agranulocytosis induced by other 
drugs. 

C lozapine is cOllirnindicated in pmients wi th myeloproliferative disorders. 
preexisting bone marrow depression, or a history o f cloz:lpine-induced tlJ:!ran
ulocytosis or seve re granUlocytopenia. The drug also is contraindic.lled in pa· 
tients receivi ng other agents that m:!y cause agranulocytosis or suppress bone 
Illarrow function and in those with severe CNS depress ion or comatme states 
from any cause. Although Ihe manufacturers do not ment ion it as u speci fic 
contraindication to clozapine thempy. tlte American Psychiatric Association 
recommends that cloz:lpine therapy be avoided in schi zophrenic paticnts who 
lire unable or unwilling to comply with the close monitoring that is necessary 
10 detect possible adverse hematologic effects associated with the drug. 

Otlier Precautiolls and Contrailldicatiolls Clozapinc is COll1rain
dicated in patients with a history of hyper.~e ns itivity to the drug or any ingre-
dient in the fonnul:ttion. I 

• Pedialric Precau tions Safety and efficacy of clozapine in children 
.md adolescents younger than 16 years- of age have not been cstablished. How
ever. clozapine has been used in a limited number of ehi idren and adolescents 
with treatment-refr.lctory schizophrenia (sec Pedi atric Cons ider.l1ions under 
Psychotic Dis'brders: Schizophreniil. in Uses) and results uf at leasl one ran
dmnized . double-blind clinical sludy indicate Ihat advehie hcmUlologic effecls 
were a major concern for children and adolescents receiving clozapi net. AI· 
though no cascs or :!gmnulocytosis occorred in this study : ~4% of these children 
and adolescents experienced mild! tn moderute neUlmpenia during 2 years o f 
fo llow-up/compared wilh an eslirnated cumulat ive risk of 1.5-2% of de\'c!
uping neutropenia in adults. The prec ise mechanism by which clozapine in· 
duces agrnnulocYlOsis is not known. but n hi gher concentration of the metab
olite norclozupi ne. which has hcenlussoc iut ed with hemll\opoict ic toxicity in 
children and adolescents receiving d ozopine. has been suggested 'IS a possible 
reuson for the increuscd risk in liti s age group. 

In uddition to adverse hellllllologic effects. clinically imporlant seizure :!c
tivity (e.g .. epileptifonn sp ikes. myoclonus. tonil;.clonic sc iwres) also has been 
reponed in t:hildren and adolescent s with no prev ious history of epi lepsy who 
received clpzapinc. In some cases. EEG abnormalities were associllted wilh 
clinical deteriorution (i.c .• increased aggressinn. psychosis. irritability) ., Be· 
cause some children nnd adolescents responded behaviorally to reduced dos
llges of clol.apine and the addition of an anticonvulsant (e.g .. vaiproatc.). it has 
been su!!gested that the EEG may be a sensitive indicalor of dozapine toxicity 
in ch ildren .. s well as in udults. 

• Geriatric Precautions Clinical studies of clozapine did not include 
sufficient numbers of pmien(s 65 years of age and older 10 determine whether 
geriatric patients respond differelllly th.m younf!er patients. Because gcrialric 
patieOls m:ly be at increased risk for cenain cardiovascular (e.g .. onhostatic 
hypotcnsion. tachycardia) and anti cholinergic efrects of Ihe drug (e.g .. consti
pation. Uri nary retention in thei presence of proslmic hypertrophy) . clllzapine 
shou ld be used cautiousl), in Ihis age group. III ilddition. geriat ric patients gen
erally are more sensit ive than younger patients to drug~~ that affect the CNS; 
uata from clinical studies indicate that the im:idencc of 1:Irdive dyski nes ia ap
pears to be highesl amo ng geriatric imtieots. cspecially women~ In general. 
dosage should be ti lr.t ted carefully in geriatric paticllts. usually initialing ther
apy at the low end of the dosage range; the gre:ltcr freq uency of decreased 
hepntic. renal. and/or cardiac runction und or concomitanL disease and drug 
therapy observed in the elderly also should be considered. 

Geriatric patients with dementia-related psychosis treuted wi th atypical an
tipsychotic drugs appe:lr to be al an increased risk of dealh compared wilh that 
among paliems receiving placebo. Analyses of 17 placebo·comrolled trials (av
erage duration of 10 weeks) revea led an approximate 1.6· to 1.7· fold increase 
in murtality ilmong geriatric patients receiving atypical antipsychotic drugs 
<i_e_. aripipr:tzolc. olallzapinc, queliapine. rispcridone) compared wilh that in 
patients receiv ing placc bo. Over the course of a typical HI-week controlled 
trial. the rate of delllh in drug-treateo patients was about 4_5% c/mlpared with 
a ratc or alXlUt 2.6% in th~ placebo group. Although thc 'ca uses or death \~ere 
varied . most of the dealhs appeared (0 be either cllrdi{\vascLlar (e.g .. heart 
failure. sudden death ) or infect ious (e.g .. pncumonia) in nature. Clozapine is 
mlLl,pprnved fo r Ihe trcillmem of dememi~-related pSYCh\ISis. 

• Mutagenicity and Carcinoge nicity Clozapinc did nnt exhibit cur
cinogenic potelltial in long-tean studies in mice •• U1d r:II S recei ving dos:lges 
approx imately 7 limes (on a mg/kg basis) Ihe usual humnn dosage. Clozapine 
also did nUl exhibit genotoxic-or mutagenic effects when ilssayed in appropriate 
bacterial and mammaliun tests. 
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• Pregnancy, Fertility, and Lactation Reproduction studies in rats 
and rabbits using clozapinc dosages approximatcly 2-4 times the usual human 
dosage have not revealed evidence of harm to the fetus. There are no adequate 
and controlled studies to dale using clozapine in pregnam women, and the drug 
should be used during pregnancy only when clearly needed. Patients receiving 
clozapine should notify their physician if they become or plan to become preg
nant during therapy. 

Reproduction studies in rats and rahbits using clozapinc dosages approxi
mately 2-4 times the usual human dosage have not revealed impaired fertility. 

Studies in :mimals suggest that clozapine may be distributed into milk. 
Because of the potential for serious adverse reactions to clozapine in nursing 
infants, a decision should be made whcther 10 discontinue nursing or the drug, 
taking into account the importance of the drug to the woman. 

I 
Drug Interactions 

The manu'facturers state that the potential risks of using clozapine in com
bination with other drugs have not been evaluated systemalically. However, 
clinical experience and/or theoretical consideralions indicate that certain po-
tential drug interactions exist. I 

• Myelosuppressive ' Agents The mechanism of clozapine-induced 
agranulocYlOsis is unknown; however, the possibility lhat causative factors may 
interact synergistically to increase the risk and/or severity of bone marrow 
suppression warrants consideration. (See Cautions: Hematologic Effects.) 
TIlerefore, clozupine should not be used with other agents having a well-known 
potentiul to suppress bone marrow function. TIlat clozapine may be directly 
myelotoxic has been suggested by in vitro study of the serum and bone marrow 
of a pOltient who died during multidrug thempy thOlt included ,clozapine and 
carbamazepine. 

• Drugs Affecting the Seizure Threshold Clozapine may lower the 
seizure threshold and has,caused seizures in some patients (sec Seizures under 
Cautions: Nervous System Effects); therefore, concomitant therapy with other 
agents that lower the seizure threshold generally should be avoidedM possible. 
If such combined therapy is required, caution should be exercised (e.g., using 
low initial dosages of clozapine with slow upward litration) and the possible 
need for anticonvulsant therapy considered. 

• eNS Depressants Benzodiazepilles Severe hypotension (in
cluding absence of measurable blood pressure), respiratory or cardiac arrest, 
and loss of consciousness have1been reported in seveml patients who received 
clozapine concomitantly with or following benzodiazepine (i.e., ftumzepam, 
lorazepam, diazepam) therapy. Such effects occurred following administmtion 
01' !12.5-150 mg of c10zupine concurrcmly with or within 24 hours of the ben
zodiazepine, but patients genemlly have recovered within a few minurcs to 
hours, usually spontaneously; the reactions usually developed on the Ilrst or 
second day of dozapine therapy. Although a causal relationship has not defi
nitely been established and such effects also have been observed in clozapine
treated patients who were not receiving a bCnzodiazepine concomitantly (see 
Cautions: Cardiovascular Effects), death resulting from respimtory arrest re
ponedly ha s occurred in at least one patient receiving clozapine concomitantly 
with a benzodiuzepine. An increased incidence of dizziness and sedation and 
greater 'inereases in liver enzyme test results also have been reponed with this 
drug combination. 

TII,e manufacturers of clozapine recommend caution when the drug l ~s ini
ti:lted in patients receiving benzodiazepine therapy. However, some clinicians 
advise that, pending funher accumulation of data, greater precaution should be 
exercised. These clinicians recommend that since initi"l titration of clozapine 
mOlY cause respiratory arrest requiring resuscitation/ which may be potentiated 
by recent benzodiazepine therapy. these lauer drugs should be discon\inued for 
at least I week pri~r to initialing c10zapine therapy. In addition, these cliniciuns 
recommend lhat c!ozapine therapy be initiated in a selling where facilities for 
resuscitation are immediately available for the first few hours after administm
lion of the first dose. Olher clinicians, however, state thal institutional initiation 
of c10zapine therapy may not be necessary or practical, although they recom
mend slow and cautious initiation of th~ drug at low dosages. 

Other CNS Depressallts Clozllpinc may be additive with, or may 
potentiate the action of, other CNS depressants such as opiates or other llnal~ 
gesics, barbiturates or other sedative/hypnotics, geneml anesthetics, or alcohol. 
When cJozapinc is used ,concomituntly with other CNS-depressant drugs, CllU~ 
tion should be exercised to avoid excessive sedation. 

• Other eNS-active Agents Although a causal relationship has hot 
been established. at least one death has been reponed with concomItant clo
zapine and haloperidol thJrapy. A 31-year-old woman with schizophrenia de
veloped respiratory arrest, bec:lme comatose, and died 4 days after receiving 
10 mg of.haloperidol h rally and a single IOU-mg dose of clozapine IM: TIle 
p!lIient had been maintained on oral clozapine 200 mg daily for 2 years and 
also had received smaller dosc.~ of haloperidol concomitantly with c10zapine 
therapy without unusu~1 adverse effect. . 

Neuroleptic malignant syndrome has been reponed rarely with dozaplne 
therapy alone and1during concomitant Iherapy wilh clozapine and carbamazc
pine, lithium, or other CNS-active agents. (Sec Extmpyramidal Reactions under 
Cautions: Nervous System Effects.) 

Concomitant use of clozapine and lithium may also increase the risk of 
seizures. 
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Orthostatic hypotension, sometimes accompanied by profound collapse and 
re_~piratory and/or cardiac arrest, has been reported rarely with cJozupinc lher
upy alone and during concomitant thempy with other psychotropic agents. AI
Ihough the clinical import:mce of this interaction has not been fully established, 
the manufacturers of clozapine state that the drug should be initiated with 
caution in patients receiving other psychotropic agents. 

• Drugs Undergoing Hepatic Metabolism or Affecting Hepatic 
Microsomal Enzymes Clozapine is a substrate for many cytochrome P-
450 (CYP) isocnzymes, in particular I A2, 2D6, and 3A4. TIle risk of metabolic 
interactions caused by an effect on an individual isoform is therefore mini
mized. However, concomitant usc of c10zapine with drugs that inhibit the CYP 
enzyme system (e.g., caO·cinc, cimetidine, erythromycin, quinidine, cenain an
tidepressants, phenothiazines, type Ie :mtiarrhythmics [e.g., propafenone. fle
cain ide, encainidc]) mav result in incre'a'sed plasma concentrations nfclozapine. 
Conversely, concomita"nt usc of c107:apine with drugs that induce the CYP 
enzyme system (e.g., carbamazepine, nicotine, phenytoin, rifampin) may result 
in decreased plasma concentrations of c1ozapine. Caution should be observed 
if c10zapine is used concomitantly with these drugs. Dosage adjustments of 
dozapine and/or other drugs may be necessary in patients rcceiving concom
itant therapy with drugs that inhibit or induce the CYP enzyme system. 

Phenytoin Substantial reductions in plasma clozapine concentrations 
and exacerbation of psychosis have been reported in patients receiving con
comitant therapy with c10zapine and phenytoin, and fan increase in clozapine 
dosage may be required to reestablish antipsychotic efficacy in patients receiv
ing such combined therapy. In 2 patients stabilized for 1-2 weeks on a given 
dosage of c1ozapine. addition of phenytoin for prevention of clozupine-induced 
seizures resulted in a 65-85% decrease in steady-state plasma clozapine con
centrations. Control of psychotic manifestations was regained in both patients 
by gradually increasing c10zapine dosage. Although the mechanism of this 
potcntial interaction has not been established, it has been suggested thai phen
ytoin may increase cJozapine metabolism via stimulation of the hepatic cyto
chrome PA50 (microsomal) enzyme system and/or displacement of cJozapine 
from protein binding sites, or thai: phenytoin may decrease absorption of clo
zapine from the GI Irac\. Pending further study, cJozapine-lTealed patients in 
whom phenytoin therapy is initialed should be monitored carefully for ree
mergence of psychotic manifestations and clozapine dosage adjusted accord-
~~ ' I 

Carbamazepine Conco~litant use of clozapine and carbamazepine has 
been shown to decrease dozapine concentrations by about 40-50%. In addition, 
neuroleptic malignant syndrome has been reponed rarely with cJozapine ther
apy alone and during concomitant therapy with carbamazepine. (See Extra
pyramidal Reactions under Cautions: Nervous System Effects.) Theref"orb, the 
manuf:lcturers of clozapine state that concomitant usc of these agents generally 
is not recommended. However, if dozapinc and carbamazepine are used con
comitantly, it shnulr..l be considered thai discontinuance of carbamazepine llIay 
result"in incrca.~ed plasma concentrations of cloz;lpine. I 

Selective Serotonin-reuptake Illhibitors Concomitant usc of clo
zapine with certain selective seTOlOnin-rcuptake inhibitors (SSRls), induding 
citalopram, fluoxetine, Iluvoxamine, paroxetine, and serlr:\line, can increase 
plp.sma cOlJcentrations of clozapine and enhance clozapine's pharmacologic 
effecL~ secondary ,!u suspected inhibilionpf clozapinc metabolism by SSRIs. 
Modest (les~ ihan twofold) elevations in plasmay lozapine concentrations have 
been reported in patients receiving clozupine concomitantly with certain SSRls 
(i.e., fluoxetine, paroxetinc, sertraline), althl!ugh substantial (threefold) in
creases in trpugh plasma cJozapine concentralions have ,occurred in patienL~ 
receiving concomitant therapy with clozapine and fluvoxamine,. TIle manufac
turers of cJozapine state that caution s~\Ould he exercised and patiellls should 
be closely monitored when clozapine is used in patients recciving SSRls, and 
a reduction in clozapine dosage should be considered. 

JIII!I Drugs ",·ith Anticholinergic Actiyity Clozapine has potent anti
cholinergic effects and may potentiate the actions of other drugs possess ing 
such activity (e.g., anlimuscarinics). 

• Hypotensive Agents Clozapine may be additive with or potentiate 
the actions ofhypo\ensive agents. In addition, the administration of epinephrinc 
should be avoided in the treatment of cJozapine-induced hypotension because 
of a possible reversal of epinephrine's vasopressor effects and subsequent fur
ther lowering of blood pressure. 

• Smoking Some evidence indicates thai cigarette smoking may sub
stantially reduce plusma clozapine concentrations. Limited data indicate that 
avemge plasma clozapine concentrations following a given dose in smokers 
average 60-82% of those in nonsmokers. Changes in liver enzyme aClivity and/ 
or the GI tract induced by nicoline or other suhstances present in cigarette 
smoke may explain these reduced concentrations. These effects should be-con
sidered when adjusting clozapine dosage in patients who smoke cigarelles. 

!I ' I I 
Acute Toxicity j 

• Pathogenesis Acute toxicity studies in animals revealed that the LD~lls 
for clozapinc administered omlly, IV. or intraperitoneally arc approximately 
145-325, 58-61, and 90 mg/kg, respectively. 

Although the acme Icthal dose of clozapine lin humans remains to 'be es
tablished, fatal overdoses with the drug generally have been associated with 
doses exceeding 2.5 g. However, there also have been repons of patients sur
viving overdoses that substantially exceeded 4 g of the drug! 

Exhibit D.4, page 10

Case 3:09-cv-00080-TMB     Document 78-5      Filed 03/24/2010     Page 10 of 14



CIOZOlpine An' f'I CA L ANTtl'S\'C IIOTtCS 28:16.08.0-l 

• Manifestations In general, overdosage of c10zapine may be expected 
to produce effects that arc extensions of pharmacologic and adverse effects. 
The most commonly reported signs and symptoms of clozapinc overdosage 
have been altered stllles of consciousness and CNS depression (e.g., drowsi
ness, delirium, coma), tuchycardia, cardiac arrhythmias. hypotension . respim
tory depression or failure. aspiration. pneumonia. and hypersalivation. Seizures 
have occurred with overdosage in some patients. (See Seizures under Cautions: 
Nervous System Effects.) r 

A 2:4-year-old woman who ingested 2 g in excess of her prescribed daily 
dosage (i.e .. total ingestion approximately 3 g with in a 24-hour pl!riod) had a 
Ionic-clonic (gmnd ma l) seizure; her plasma c\ozapine concentration I hour 
after the seizure (13 13 ng/mL) was 500 ng/mL higher than usual, bUI she 
recovered uneventfully . In u 50-year-old woman who ingested I g of clozapine, 
the only manifestations were confusion and Imllucinations lasting about 48 
hours. A 26-year-old man who ingested approximately 3 g of c10zapine became 
drowsy. agilated. and disoricnted; he also had visual halluc inations. dysarthria, 
tachycardi:l, and hypersalivation. The patient WOlo; treated with gastric lavage 
and also received diazepam. digitali s. and anti-infectives, but continued to ex
hihit manifestati ons of severe central unticholinergic toxici ty. Administration 
of physostigmine salicylate 2 mg by slow IV injection resu lted in improvement 
illihe patient 's mental status within minutes; however. symptoms recurred after 
approximately I hour. Symptoms fina lly rcm illed 18-24 hours later with no 
further treatment. 

• Treatment Treatment of clozapine ovcnlosage genemlly requires 
symptomatic and supportive care. including monitoring of cardiac and vital 
signs. There is no specific antidote for the management of clozapine overdos-
age. I I 

The manufacturers recommend establi shing. and maintaining an airway and 
ensuring adequate ventilation and oXYllenation. Acti vated charcoal. which may 
be used with sorbitol , may be as or mure effective than emesis or gastric lavage 
tlnd should be considercd in the treatment of c10zapine overdosage. Electrolyte 
and ucid-base balance should be monitored and adj usted accordingly. Pcrito
neal dialysis or hemodialysis is of limited va lue in the treatment of clozapine 
ove rdosage because the drug is almost totally bound to serum protein. Forced 
diuresis, hemoperfusion . and cxchange transfusion also arc unlikely to be of 
bene fit. While physostigmine salicylate mqy be use ful as udjunctive treatment 
if scvcre ant icholinergic toxicity is present, the drug should I lOt be used rou
tinely because of its potential adverse effects. 

Epinephrine should /lvt be used for treating clozapine-induced hypotension. 
since c\ozapine can reverse epinephrine's vasopressor effec ts and cause a fur~ 
ther lowering of blood pressure. Because of potential additive anticholinergic 
effects, quin idine or procainamidc should 'bc avoided when treating clozapine
induced arrhyt hmi as. Survei llance oflhe patient should be continued for several 
days followi ng overdosage because of the ri sk of dclayed effects. In managing 
c1oi.apine overdosage. the clinician should consider the possi bility of multiple 
drug involvement. 

Chronic Toxicity 

Physical and/or psychological dependence have not been reported in pa-
tients receiving clozapine. ! 

Chronic toxici ty studies in mice. rats. dogs. and monkeys have revealed no 
speci fic organ toxicity. After I year of treatment with c1ozapine, a brown dis
coloration caused by increased lipopigment Wils observed in various organs in 
rats: this change nonnally appears with increasing age. Discolorat..ion wa~ noted 
in the thyroid, brain. li ver. kidney. hean. spleen, and skcletal muscle of rats. 
but such increased pigmentation was not associated with ueleterious changes. 
The liver did show slight. dose-dl!pe ndent chunges1 including centrolobu lar 
vucuolation, hepatocyte swelling. and increased weight. 

Pharmacology 

Clozapine is a dibcnzodiazepine-derivative antipsychotic agent. While clo~ 
zapi ne shares some of the pharmacologic uctions of other anti psychotic agents. 
the drug ha'i been described as an atypical or second-genenltion antipsychotic 
agent s ince many of its CNS effeCL'i differ from those of typical agents (e.g., 
hutyrophenones. phcnothinzines). In fact, these apparent differences in uctions 
on neostriata I dopaminergic receptors have led some investigators to question 
the impon:mce of the dopaminergic system in mediating the therapeutic effects 
of neuroleptic drugs. TIle exact mechanism of nntipsychotic act ion of clozapine 
has not been fully eludduted but appears to he more complex than that of 
conventional (typical) antipsychotic agents and muy involve serotoncrgic. ad
rencrgic. and cholinergic neurotransmilter systems in addition to more se lec
tive, regionally speci fi c effects on the mesolimbic dopaminergic system. Be
cause of differences in the neurologic effects of c1ozapine. the drug is not 
considered ~ classic neuroleptic agent. 

• Nervous System Effects Although the prec ise mechanism of action 
of antipsychotic drugs has not been fully elucidated. current data suggest that 
the therapeutic effects of these agents involve antagonism of dopaminergic 
systems in the CNS. In animals, classic neurolept ic agents increase muscle tone 
or induce postural abnormalities (catalepsy). antagonizl! stereotyped behaviors 
induced by the dopamine agonisls apomorphine and amphctamine, accelerate 
dopamine turnover in various areas of the brai n. increa.o;e serum prolact in con
centrations, and produce dopamine receptor hypersensitivity on repeated ad
ministration. These effects, many of which have been attributed to blockade of 

dopamine receptors in the neostriatum, fonn the b:Lo;i s for the hypothesis that 
idiopathic psychoses result from overactivity of dopamine in neostrillt:11 ami 
mesolimbic systems. 

Unlike typical antipsychotic agents, clozapine exerts relatively weak ami
dopaminergic action within the neostriatum and has a low propensity to pro
duce extrapyramidal effects or stimulatc prolactin secretion. While some stud
ies have demonstrated th.lI relatively high doses of clozupine suppress the 
conditioned avoidance response in an imals. which is a chamcteristic of typical 
ant ipsychotic agents. this response is not completely blocked by cJoi'.apine. and 
toler.mce to this effect develops rapidly wi th repeated dosing. sugges ting that 
it is not speci lically related to clozilpine's antipsychotic act ion. Funher research 
is needed to elucidate fully doz:.pinc·s antipsycholic aClion in tcrms o f the 
drug's serotoncrgic, ildrenergic, muscarinic. and peptidergic effects and their 
influences on functional altemt ions in dopamine receptor systems. 

Alltidopamillergic Effects The therupeotic effects of antipsychotic 
drugs are thoughllo be med iatcd by dopaminergic block •• de in the mcsolimbic 
and mesocortical areas of the eNS. while amidopamincrgic e ffects in the neos
triatum appear to be nssociated with extrapyramidal clTccts.Several (ut least 5) 
different types or subtypes of dopamine receptors have heen identifi ed ill an i
mals and humans. The relative densities of these receptors and their distribution 
and function vary fordifferent neuroanatomical regions_ and c!o7..apinc's unique 
effects may be secondary to region:llly spcdlic receptor interactions and/or 
other effects on dopaminergic neu rons. Result s ohta ined from receptor binding. 
behavioral, metnbolic, and eiectrophysiologic studies of dozapine 'a ... w!!ll as 
the apparent ly low incidence of extrapyramidal e ffects associated wit h d oza
pine thempy suggest that the drug is more active in the mesolimbic than the 
neostriatal dopaminergic system. Results of some studies suggest that c10zupine 
is more effective in increllsing dopamine tumover and re[ease in the nucleus 
accumbcns or olfactory tubercle than in the neostri at um with acute admini stra
tion and that it reduces dopamine re lease in the accumbens but not in Ihe 
neostriatum during prolonged administration. which suggests prefere nt ial ef
fects on dopaminergic function in the limbic system. Howevcr. conflict ing data 
(i.e .. no preferential limbic effects) also have been reported wi th both acute 
and repeated administr.uion of the drug. which may re llect differences in an
alyticaltechn iques. regional di ffercnces in drug di .~lribu t ion or rccep((lr am nity. 
or other variables. 

Some evidence suggests thnt '1le effects of clozapine on dopamine metab
olism in the neostriatum arc dose related; unlike Iypica l :lIltipsychotic drugs. 
elozapine appears to increase striata l dopamine tumovcr only :II ~upralher..l
peutic doses. Single hi gh doses (80 mg/kg intraperitoneully) of clozupine in 
rats interfere wilh dopaminergic' tmnsmission by blocking postsynaptic dopa
mine receptors and causing a compensatory increase in dop:uninergir.: neuronal 
liring . while lower doses retard dopamine release. Clozapine appears 10 in
crease stri atal dopamine content when given I!ither in single hi gh doses or 
repeated low doses, und low doses of the drug reportedly decrease the degm
dtllion of dopamine to 3-methoxy-4-hydroxyphenylacetic acid (homovanillic 
acid. HVA) in the neostriatum. In a rodent model of tanli vc dyskinesia. s ingle 
low doses (up to 1.2 mg/kg imruperitoncally) of clolapine !.uppn:sscd kelam
inc-induced linguopharyngeal movements, which resemble symptoms of tar
dive dysk inesia (e.g., tongue protrusions. rctrusions . and swullowsl. by 15-
75% compared with baseline meusures. At c10zapine doses of 4.X mglkg or 
higher, clozapine caused total suppression of these movements. and duration 
of suppression became dose dependent. Since su ppression of nbnom1allinguo
pharyngeal movements occ urred ut doses substantially lower tlwn those re
ported to alter dopamine IUmover. ii has been suggested th nt doses of Ihe drug 
lower than those required for antipsychmic Hctivit)' may be useful for treating 
antipsychotic-induced t .. rdi ve dyskinesia. 

Current ev idence suggests Ihat the clinical potency and antipsychotic efii ~ 
cacy of both typical and atypical anti psychotic drugs generally arc related to 
their affinity for amJ blockade of central dopam ine D~ receptors: however. 
antagonism at D~ receptors does not appear to account fu lly for the antipsy
chotic effects of clozupine. 

In in vitro studies. c\ozupine is a compamtively weak antagonist at D~ 
receptors. Clozapine' s affinity for the D! receptor on a weight basis reportcdly 
is approximately one-third (33%) that of loxapine. one-tenth (1 0%) tlmt of 
chlorpromazine. and onc-fi fti e th (2%) that of haloperidol. In oral dosages of 
300 mg daily. clozapine produces a 40- 65% OCcupancy of DI and D! receptors . 
During long-tenn clozapine therapy. the relative occupancy of DJ receptors 
may become greater than that o f D~ receptors, or the long·tenn effects of the 
drug on D~ rcceptors may be 'IIltagonized by its nondopam inergic properties. 
Although the in vitro lIrnni ly of clozapine for 0 1 and D2 receptors in brain 
tissue of animal s appears to he similar. the drug's in vivo effects in mUll}' 

animuls resemble those o f D\receptor-specific nnlllgonists. Compared with typ
ical antipsychotic agenl'i, clozapine shows grellter affinit), for and nppears to 
produce grealer blockade of neostriatal dopamine D1Ieceptors; other data sug
gest that clozapine preferentially but not selectively antagonizes DI receptor
mediated func tions. At clinically effective dosages. however. the drug produces 
comparable blockade of 0 \ and O~ receptors and less D1 blockade than typical 
antipsychotic drugs. Long-term ndministral ion of c10zapinc leuds 10 It 35-50% 
"up-regUlation" of D\ receptors, which is comparable to thnt observed with 
adm inistration of selective DI antagonists; however, the number of D~ rel'cptors 
is not changed. possibly because the proportion of occupied receplors re{luired 
to elicit a response is less for 0 1 tlmn for D1 rcceptors. Limited evidence sug
gests that OJ receptors may exist either coupled to adeny lutc cydase. or in 
uncoupled fonn. Clozapine appenrs to be a putent. competitive inhibitor of 
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dopamine-stimulated adenyl ate cyclase in vitro, and the adenyl ate cyclase-cou
pled state of the DI receptor binds clozapine with high affini ty; in contrast, 
typic:!1 antipsychotic agents bind preferentially to the uncoupled D! receptor_ 

Although their role in eliciting the phannacologic effects of :!ntipsychotic 
agents rem:!ins to be full y elucidalCd, dopamine DJ • D~. and D3 receptors also 
have been ident ifi ed; clozapine appears to Imve a much higher affinity for the 
D4 receptor tlmn for D~ or OJ receptors. Current infonnmion on OJ-receptor 
IIffinity for nntip.~ychotic drugs suggests that most amipsychotics probably bind 
to both D1 and OJ receptors . although with higher aflinity to O~ receptors; 
however, the magnitude of the difference in D,I- versus D~-receptor binding is 
much less with atypical antipsychotics such as clozapine . suggesting that effects 
on OJ receptors rna)' pi:!)' a more imponant role in Ihe phannacologic actions 
of atypical versus typical antipsychotic drues . The high affin ity of the 0 4 re
ceptor for c\ozapinc and its preferemial distribution in conical ami limbic areas 
in animals may expl ain. in pan, the relat ive lack of tardi ve dyskinesia and 
ex.t rapyramidal effects during clozapine thempy. The cloning o f a gene for a 
neuron-speci lic dopamine D.~ receptor. which binds :!ntipsychotic drugs with 
similar amnity as the O! receptor hut has a tenfold higher uftinity for dopamine, 
also has been reponed. 

Clozapinc's clinical potency appears to be twke thm of ch lorpromazine on 
a weight basis. although the drug demonstr.ttes considerably weaker O:-recep
tor binding affinity than chlorpromazine and appears 10 be much les. .. potent in 
elevating dopamine metabolite concentrations in the bruin. Clo7.apinc produces 
a more pOlcnt blockade of central serotonergic. adrenergic. histamine HI ' and 
muscarinic receptors than typicul untipsychotic ugcnts; a1so, long-tenn admin
istt:lt ion of clo7.upine enhances striatal DI·receptor function in animals and 
resuils in "down-regulation" of cortica\. type 2 semtonergic (5-HT ~ receptors, 
suggesting that an inlcmction between these central neurotransmitter systems 
may be important for the drug's antipsychotic efficucy. Antagonism at cholin
ergic and ai-adrenergic receptors in the mesolimbic system. compensating for 
dopaminergic hlockudc in the neostriatum, may expl:lin the upparent selectivity 
and low incidence of extrapymmidal eHects seen with clo1.apine. The amygdala 
also may be a s ite of act ion fo r clo1.apine. since repeated administration of the 
drug selective ly induces supersensitivity to locally applied dopamine in the 
amygdala. and amygdaloid neurons arc excited by cJozapine but generally un
responsive to nther antipsychotic agents (e.g., haloperidol). 

Further stud ies are needed to elucidate the mechanism of clozapine's an-
tipsychotic erfects in various area. .. of the CNS. I 

Neurophysiologic Effects In vitro and in vivo elcctrophysiologic 
studies in animals demonstrate different sensitivities of various brain arcus to 
clozapine-mediated postsynaptic receptor blockade. While clozapine increases 
firing rates of bnth nigrostriaUlI (A9 path way) and mesolimbic (A 10 pathway) 
dopaminersic neurons after acute admin~strat ion, only mesolimbic dopamin
ergic neurons ex hibit prolonged depolarization blockade following repe,l!ed 
exposure to the drug. Repeuted administratinn of typicul anlipsychotic agenls 
(e.g., haloperidol) concomitantly with un amicholinergic agent (trihexypheni
dyi) or an O'I-adrenergic blocking drug (prazosin) mimicked these selective 
effects of clozapine on mesolimbic versus nigrostriatal dopami nergic neurons, 
suggesting tlmt u .·adrenergic blocking and/or antic!lOlinerg ic effects muy be 
responsible, in pan. for the di fferential effects of clolapine in these midbrain 
areas. Some ev itlence suggests that the nucleus accumbens has greater sensi
tivity for cJozapine than do other regions, which may e.'tplain why the drug 
uppears to produce depolarizatinn blockade of tlopaminergic neurons oo ly in 
the mcsolimbic area. However, some studies have shown that neurons in the 
neostriatum .. Iso may be responsive 10 clozllpine. C lo7.apine reportedly pro
duces an inc reuse in dopamine metabolites in the neostriutum compurable to 
or even greater than that in the nucleus accumbens. Demonstrable dopamine
receptor supersensit ivity in both striatal and limbic forebrain regions also has 
been reported with prolonged clozapine administration. Therefore, it has been 
suggested that there may be a dissociution between the effects of clozapine on 
synthesis and metabolism of dopamine wi thin nigrostriatal neurons and the 
drug's effec t.~ on neuronal tiring rate and dopamine release. 

Adrenergic Effects Clozapine has adrenergic-blocking aelivity, 
which nUlY be partially responsible for the sedation. muscle relaxation, and 
cardiac effects observed in putients rece iving the drug. (Sec Cautions: Cardio
vascular Effects.) Although the drug appears to have relat ive ly weak a-adre
nergic hlocking effects compared with typical ant ipsychotic drugs such as 
chlorpromazine. cJozapine's in vitro afllnity (relative tn dopamine Dz-receptor 
afli nity) for 0'1- and a 2-adrenergic receptors is much higher than that of other 
;lfllipsychotics, ioeluding chlorpromazine, haloperidol, lox-apine, and thiorida
zinc. Clozapine increases the number and sensitivity of a i-adrenergic, but not 
dopamine D~. receptors. 11le turnover rate of epinephrine and norepinephrine 
also may be increased by clozapine . but 10 nlesscr extent thun that of dopamine. 
Subst:lOtial increases in plasma norepinephrine concentrations, which de
creased following discontinuance of the drug but remained above basal levels, 
Ii.we been noted in both schizophrenic and healthy ind ividuals receiving clo
zapine: such increases may be Ihe result of feedback mechanisms activated by 
adrenerg ic blockade. 

Clozapine ' s central1ltl-adrenergic bl ocking activity ulso may be responsible 
fur Ihe dose-related hypotherm ia observed in mice given the drug. Clozapine 
also induces ataxia and blocks amphetamine-induced hyperactivity in mice, 
although repeated administr:nion of the drug results in IIlmost complete toler
ance to these effects. It h;l<; been sugecsteli that clozapine's ai-adrenergic 
blocking properties may. in part, mediate its differential effects on midbrain 
dopamine receptors and be responsible for its relati ve luck of extrapyramidal 
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effects. However. the clinical imponance of the drug' s al-udrenergic effects 
has not been fully e lucidated. 

Anticholinergic Effects Clozapine possesses potent anticholinergic 
activity in vitro; the drug's affinity for muscarinic receptors substantially e)t
ceeds that of other antipsychotic agents (e.g .. 39-50 times greater than that of 
chlorpromazine and 100 times that of loxapine) and may be si milar to that of 
tricyclic antidepressants and antimuscurinic antiparkinsonian agents (e.g. , 
benztropine, trihexyphenidyl). It has been suggested that c1ozapine's anticho
linergic effects may be m9rc poten t centmlly than peripherally and tliat adverse 
anticholinergic effects genemlly arc not dose limiting; however. peripheml an
ticholinergic effects such as dry mouth are common and may be troublesome. 
Clozapine-induced delirium. which reponedly tins occurred with rapid dosage 
escalation, has been reversed by physostigmine; this suggests that cJozapine 
has central antimuscarinic activity. Some evidence also suggests that cloza
pine 's amicholinergic properties may counter:!C( the effects of dopamine re
ceptor blockade in the neostriatum .md thus prevent extmpymmidal reactions. 
Limi ted data suggest that the propensity of antipsychotic drugs to cause extra
pyramidal effects varies inversely with anticholinergic potency and antimus~ 
carinic activity; however, the relatively potent anticholinergic activity of do
zapine does not appear to account udequutely for its atypical actions. 

Serolonerg;c Effects It has been suggested that sch izophrenia may 
involve a dysregulUlion of serotonin- and dopamine-mediated neurotransmis
s ion. and c10zapine may at least partially restore a nonnul balance of neuro
transmitter function, poss ibly through serotonergic regulation of dopaminergic 
tone. Clozapine blocks centml type 2 serotonergic (5-HT~ ' receptors; the drug 
also antagonizes central and peripheral type 3 serotonergic (5-HT3) receptors. 
Long-tenn and acute administration of clozapinc has produced down-regulation 
of 5-HT:! receptors in the frontal conex and neostriatum of male rats; single or 
repeated daily injections of cJozapine also reduced the 'num ber of cortical 5-
HT~ receptors but did not change receptor affinity. In contrast to effects causetl 
by typical antipsychotic agents. an increase in brain tryptophan, serotonin, and 
5-hydroxyindoleacetic acid (5- HIAA) concentrations generully h'IS been re
poned with cJozapine administration in animal s. It has been suggested that 
these effects might contribute to the pronounced sedative cffects of c1ozapine. 
although increases in blood serotonin concentrations occuning during cloza
pine treatment in humans have been inconsistent and variable. (See Effects on 
SIL-ep under Phannacology: Nervous System Effects.) tJozapine's serotonergic 
effects also rcponed ly may contribute to the drug's efficacy against negative 
symptoms of schizophrenia and to the weight gain observed during clozapine 
thempy. (See Cautions: Endocrine and Metabolic Effects.) 

Effects on Other Central Neurotransmitters Clozapine appears to 
have imponant activity on the metabolism of y.aminobutyric acid (GABA), 
which has inhibitory effects on dop:!minergic neurons. In contr.lst to the effects 
of typical antipsychotic drugs, cJozapine apparently :lugments GABA turnover 
in both the neostriatum and nucleus accumbens. Increuses in neostriatal GABA 
turnover und release may allenuate eXlrapyramidal reactions. whi le a s imilur 
action in the nucleus accumbrns may be related to antipsychotic efficacy. 

Clozapine appears to huve central histamine H.-receptor blocking activity; 
such activity reportedly may be associated with sedation. hypotension, and 
weight gain. The drug's affinity (relative to dopamine D~-reccptor affinity) for 
histamine HI-receptors is approximate ly 30 times that of chlorprom:lzine :lOd 
4 times that of loxapine. 

Behavioral Effects in Animals Studics of the crfects of cloz:lpine 
on animal behavior routinely used to detect antipsychotic activity support its 
classification as an atypical antipsychotic drug. Such studies suggest that the 
neostriatum is relatively unrespon.~ive 10 c\ozapine. Since the drug does not 
induce catalepsy or inhibit apomorphine-induced stereotypy, which are thought 
to be mediated principally by the nigrostriatal dopam ine system. clozapine' s 
antipsychotic act ivity appears to result from the drug ' s activity in other areas. 
Clozapine also does not block amphetamine-induced hyperactivity or apomor
phine-induced emesis in animals as the typical untipsychOlic agents do. Long· 
tenn administration of cloz:lpine causes supe rsens it izat ion or behaviors medi· 
ated by mesolimbic dopaminergic pathways (e.g., dopamine-induced 
locomotion) but not those mediated via neostriatal syslems (e.g .. dopamine
induced stereotypy). Long-tenn administration of clo7.arine in male rats caused 
II marked supersensitivity (of the snme magnitude and duration as that of hal
operidol) in the mesolimbic but not the nigrostrialnl system. It has been sug
gested that supcrscnsitivity of mesolimbic dopamine receptors may be asso
ciated with the apparent rebound psychosis that has been reported following 
c10zapine thempy. (See Cautions: Other Nervous System Effects.) 

EEG Effects Clozapine may produce dose-related chunges in the EEG, 
inclutling increased discharge pallcms similar to those associated with seizure 
disorders, and may lower the seizure threshol<1; se izures have occurred in pa
tients rece iving the drug, particularly with high dosages (gr'e.l ter than 600 mg 
daily), rapid dosage increases,and/or in the presence of high plasma concen
trations. (See Seizures in Cautions: Nervous System Effects." Some EEG 
changes associated with cJozapine udministration lire atypical of those generally 
seen with other antipsychotic agents, resembling more closely those produced 
by untidepressants. Like other drugs with antipsychotic activity, clo1.apine in
creases beta-, deltu-, and theta-bnnd amplitudes and s lows dominant alpha fre
quencies in clinica l EEG sllldies. However. in patients with severe. treatment
resistant schizophrenia. increases in delta and theln band frequencies are more 
pronounced with clozapine Ihan with halollCritlol or chlorpromazine therapy, a 
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finding that ap!X!ars to parallel the drugs' relative antiscrotonergic. antihista
minic. and anticholinergic activities. Enhanced EEO synchronizat ion. parox
ysmal sharp-wave activity. and,sp ikc and wave complexes also may develop 
during clozapine therapy. Clozapine·induced EEG changes generully appear 
soon after initiation of the drug and return to ba.<;e1ine upon cessat ion o f therapy. 
In one study. the EEO showed slight genl!ral changes or slight diffuseslowing 
in 75% of patients receiving d ozupine: in another study. dOlupine caused 
murked EEG changes, including a slowing of basul uClivity, in 5% of patient s. 

Effects QIl Sleep Clozupinl! causes u shi ft in the sleep-wake pattern 
toward dozing in an imals. with marked reductions in both sIOw-w:lve and par
adoxic;!1 sleep times. However. toler.toce to the drug's sed;!ti ve effect usually 
occurs. although slowly in some patients. during. cOnlinuous administration of 
clozapine. In a controll ed study of short-term (3-day) :H.lministrat.ion in healthy 
young men. clozapine in dosages of 25 mg nigh tl y substant ially increased total 
sleep time on the first ni~h( of administration. but the duration o f s leep returned 
to baseline by the third night. C lolapine did not substantially affect the rime 
spent in stuge I, 1. 3. or slow-wave sleep, nor did it affect Ialency to the mpid 
eye movement (REM) period or the percentage of time spent in REM sleep. 
However, the percentage of time spent in stage 4 .~ I eep was reduced substan 
tially on the second and third nights of drug admin istr.llion , while a variety of 
REM indices were incre:lsed on the third niglll of the study. 

In a few patients receiving clo7.apine dosages of 150--800 Illg daily. REM 
sleep increased to R5-100% of IOlal sleep time after sc\"eml days of drn£ ther
apy. with the onset of REM sleep occurrin£ almost immediately arter patients 
fe ll asleep. lntensilic:liion of dream activ ity also has been reported during clo
zarine thempY. Some clinicians have suggested thm a cofrelation may ex ist 
between increases in body temper.Jtu re and REM sleep and cl071lpine-induced 
improvement in psychosis. Cataplexy has been reponed in some patients re
ceiving clozapine. 

• Neuroendocrine Etl'ec(s In contrast to typical antipsychotic drugs. 
clozapine therapy in usual do~ages g!!nerally produce.~ linle or no elevation of 
prolactin concentr.uion in hum.ms. AdminislrJtion of clozupine to rats has pro
duced a transient, dosc-r!!!uted incre:lsc in prolactin concentrations that is of 
much shorter duration than that caused by other antipsychotic ag!!nls. Prolactin 
normally is inhibited by dopamine re leased from tuberoin fundibul:lr (TIDA) 
neurons into the pituitary portul circulation. In rats. dOlapine acutely increases 
the aClivity ofTIDA neurons. which inhibit the rdease of prolactin: activation 
of TIOA neurons may be mcdi:ued by an enhalll,:cd rele:tse of neurotensin. 
Clozapine's effect on pro lactin nppe:lrs to be transient. possibly because the 
drug :lppcars to dissllci ate from dopamine receptors ITlOTC rapidly than typical 
antipsychotic agents and is therefore eliminated frum the brain more mpidly. 

Clozapine has an effect 0 11 corticotropin (ACTI-f) and cortico.~lCrone, pos
s ibly through its cffect s on dopam ine metabolism in the hypothalumus. Short
term administration or clozapine (cUlllulat ive dose: 200 mg) to:l few patients 
with schi zophrenia resulted in markcd inhibition of apomorphin!!-induced so
m:lIotropin (growth honnone) response. suggesting that dozapine mny bl ock 
the dopamine receptors responsible fur diciting this response. In contrast to 
typical untips),chOlic agents. d0711pinc decreases or has no effect (In basal cor
tisol leve ls. Clozapinc markedly increases corticosterone concentrations in a 
dose-dependent fashion: other antipsychotk uge nts appear to increase corti
costerone concentnlli ons only at doses producing substantial D1-rcceptor block
nde. Clozapine- induced stimulation of cortico~terone secretion may rc~u lt from 
stimulation. rathcr th:to blockade. of dopamine receptors. but the exact mL'Ch
anism has not been full y elucidated. 

• Other Effects Clolapi ne produced a dose-dependentdday in initia
tion of copulation in male rats. which Illay be relat ed to blockade of meso limbic 
dopamine receptors; however. the drug h:ld no effect on copuilltory behavior 
once the behavior Imd started. Fertili ty in male and female rats reportedly is 
noL :tdversely affected by cl07.apinc. (Sec Caut ions: Pregnancy. Fenil ity. and 
Lactution.) 

. In animals, even sm:lll oral doses or clozapinl! cause ptosis, re la .. >;ation, and 
a reduction in spontaneous activity, effects that arc cnnsistelll with the drug's 
sedati vc activity. Inh ihi lion of 100:olllOlor activity induced by clozapine dimin
ishes with re!X!ated administ ration. With increasing doses of the drug. reactions 
10 :lcoustic and \actile stimuli decline. and disturbanc!!~ {f\ lequilibrium have 
been reported. Clozapine also inhibit s isolation-indw.:cd aggressiun in mice at 
doses lower than those ufrecting motor function. suggesting a spec ilic antiag-
gressive effect. I 

Studies in animals sugg.est th;II clo7.apine has a we:lk and variable diuretic 
effect: the clinical importance of this dfect has not been established. In both 
rats and dogs. low doses of clozapill!! tend to incrense the elimination of water 
and electrolytes. while higher doses arc assoc iated with increases in potassium 
excretion and sodium retention. • 

Pharmacokinetics 

• Absorption Clozapine is rapidly and almost comple tcly absorbed fol
lowing oral administrali on. However. because of e:-.tensive he.pat ic !i rs t-pa~s 

metabolism. only about 27-50% of an orally :ldministered dose rcaehe~ sys
tem ic circulation unchanged. Some. but not al l. ev idence suggests that cloza
pine may exhibit nonlinear. dose-dependent pharmacokinetics. wit h oml bio
avail ability being appro:-.imately 30% lcss following a s ingle 75-mg dose than 
at steady state following multiple dosing. GI absorption uppcars to occur prin
cipally in the small intestine and is approximately \J0-\J5% completc within 3.5 

hours after an oral dose. Food docs not appear to affect the rate or extent of 
GI absorption of Ihe drug. The relative oral bioavailability of clozapine has 
been shown 10 be equivalent following administration of commercia ll y avail
able 25-mg and IOIl-mg conventional tablets. conventional tahlets :lnd capsules. 
and eonvenlion;ll and orally disintegrating tablets of the drug in several studies. 

Following ami administ ration o f a s ingle 15- or !OO-mg oml dose of do
zapine as tablels in healthy adults. the drug is detectahle in plasma within 25 
minutes, and peak plasma clozapine concentr:llions occur at about, 1.5 hours. 
Peak plasma concentrations may be delayed with higher single doses and with 
multiple dosing of the drug. In one multiple-dose study. peak plasma ciol:lpine 
concentrations at sleady Slate avemged 3 19 ng/mL (r.mge: 101-77 1 ng/mL) 
and occurred all avemgc at 2.5 hours (range: 1-6 hours) afler a dose with UX} 
mg twice daily :IS conventional wblets in healthy adults: minimulll plasma 
conc,entrations at steady statc averaged 122 ng/mL rr:mge: 41-343 ng/mLl. 
Steady-state plasllla concentrations ranging from 200-6()O ng/mL gener:llly are 
achieved with oral dosages o f 300 mg daily. and sleady-st:lte peak pl:lsma 
concentrations genera lly occur within 2~ hours after a dose. Stendy-slate 
plasma concentrations of cloznpine arc achieved arter 7- 10 days or continuous 
dosing. ." 

Following multiple-dose adm inistration of clozapine orally disintegrating 
tablets at a dosage o f 100 mg twice daily in adults. peak plasma clozapine 
conce[1lr.!tions at steady slate ave raged 4 13 ng/mL (mnge: I32-85411g/mL) and 
occurred on avcrage at 2.3 hours (range: 1-6 hours). Minimum plasma con
centrations U[ steudy st:lle in this slUdy averaged 16R ng/mL (range: 45 -574 ng/ 
mL). 

Considerable interindividual variation in pla. .. ma l'lozapine concentrations 
has been observed ill paLients receiving the drug. and some patients Illay exhi bit 
either !!."(tremely high or extreme ly low pl:l'ima concell1r;l1 ions with :1 given 
dosage_ Such variability may be particularly likely :It relatively high dosngcs 
(e.g., 400 mg d:lily) of the drug . In one,study, a six fold interindividual variation 
in steady· statc plasma eloz:lpine concentration wa..;,; observed in patients re
ceiving such dosages. In :Iddition, considerable intmindividual variUlion. par
ticularly from week to week. may occur in some patients. However, substantial 
intraindividuaj v:lriations in pharmacokinetic parameters typically arc nOl ob
served from day to day. Although the interindividual vuriability in pl;l~ma 

clozapine concentrations is consistent with that report!!d for other ant ipsydlOtic 
drugs and may be secondary to differences in absorpt ion. distribution. metab
olism. or clearance of the drug. fuhher study is needed 10 darif'Y whether such 
variation results principally from variable pharmacokin!!tics or Dlher variables. 

Thcre is some evidence th:11 interindividual di fferences in phannacokinetic 
parameters for clozapine may result, at least in part . from nonlineur. dose
dependent pharmacokinetics of the drug. However. a linear dose-concentration 
relationship also ha~ been reported. Resu lts of a study in patients with chronic 
schizophrcn,ia fCveuled a correlation belween oral clozapi ne dosages of 1011-
800 mg d:lily and steady-st:lle plasma l'onccntrations of the drug. In addition. 
linearly dose-proportional changes in area under the plasma cnncentr.l\ion·time 
curve (AUe) and in peak and trough plasma concentrations have been ohserved 
with oral dos:lgcs of 37.5,75. and 150 mg tl.vice daily in other studies. 

Smoke~ appear to achieve plasma dozapinc conceillrations thm are :1P
proximately 6(1-80% of those achieved by nonsmokers following oral admin
istnllion of the drug. possibly because of alterations in hepatic metaholism and/ 
or GI absorption oj' the drug caused by nicot ine or other subst ances ~e.g. .. pol
ycyclic aromatic hydrocarbuns) present in cigarette smoke. (See Drug. Inter
actions: Smok ing.) There also is limited ev idence that gender n1:l)' affect plasma 
d ozapine concentratiolls. with concentralions being somewhat reduced. pl!r
haps by as much as 2(} ..... 30%, in males comp:lred with f!!lTlales. In addition. 
smoking has a greater effect on dozapine plasma concentmtions in men than 
in women. although this difference cou ld resu lt simply from gender differences 
in smoking behavior. Plasma concentmtions may be increilsed in geriatric in
di viduals compared with relat ively young (e.g .. 1 R-35 y'e:tfS old) indi viduals. 
possibly secondary to age-related decre:lses in hepatic eliminat ion of clozapinc. 

Pharmacologic effects of clozapine (e.g .. sedati on) reportedly arc apparent 
within 15 minutes and bcdllllC clinically important within l-fi hours. The du
mtion of aClion of clozapine reponedly ranges from 4-12 hours foll ow ing a 
s ingle oml dose. In one study in patients with schizophrcni:l. the sedative effect 
W:IS apparent within hours of the firM dose of the drug and was mux imal wi thin 
7 days. (Sec Effects on Sleep und!!r Pharmacology: Nervous System Efl"ccis.) 
However. antipsychotic :1I.:tivi ty gener:llly is delayed for on!! to sl!ver:ll weeks 
after initiation of clozapinc therapy. and maximal acti vi ty may require seve ral 
months of ther.!py with Ihe drug. II 

Correlations betwl"Cn s lelldy-state plasllla concentr.!tions of clozapine and 
therapeutic eflicae)' have not been establ ished. and some evidence suggests that 
the degree of clinical improvement is independent of plasma concentrat ions 
ranging from 100-800 ngimL. However. it also has been suggested that serum 
clozapine concentrations less than 600 nglmL muy b~ mlequate for thempeutic 
effecL in most paticnts. Results of one study of 21) patients treated with doza
pine 400 mg daily for 4 weeks showed Ihat patienL'i were mostlikcly 10 respond 
to thempy when their plasOla ciozapinc cnncentmt ions were at least 350 ng/ 
mL and/or when plasma concentrations of clozapinc plus norclozapine (an 
active metaboli te) total ed at least 450 ng/mL. Furth!!r study is needed to de
termine whether nonrespomling patients with pla."ma clozapinc cnnc!!ntrations 
less Ihan 350 ng/mL will benefit from incrcusing their dosage in an allempt to 
:Ichieve higher concentr.ltions. 

Although a relationshi p betwe!!n cloz:lpine plasm:l concentrations and the 
ri sk of seizures has been suggested (s!!e Se izures under Cautions: Nervous 
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System Effects). most clinician.. .. believe dUll a relmionship between plasma 
com.:enlralions of the drug and the risk of adverse effects has not been estab
li shed. 

• Distribution Distribution of clozapine into humun body tissues is 
ntpid and extensive; distribution of metabolites of the drug also appears to be 
extens ive. In mice and mts. clozapine distributes principally into the lung, 
spleen , liver, kidney, gallbladder, and brain. achieving concentrations in these 
tissues up to 50 times those in blood. At 8 hours afler IV injection. clozapine 
was still dctcctable in these omans but not in blood, There is limited evidence 
in animals that clozapine and iis metabolites may be preferentially retained in 
the lungs by an energy-dependent. carrier-mediated process and by cellular 
binding. Evidence in animals also suggests that competition between c10zapine 
and other drugs (e.g .. chlorpromazine. imipramine. cenain tetracyclinc antibi
otics ) for pulmonary binding sites Illay potcntially affect plasma and tissue 
concentrat ions of clozapine. but the clinical imponance. if any, o f such an effect 
has not been established. 

TIIC volume of distribution of clozapine has been reponed to be approxi
mate ly 4,65 L/kg. In one study, the volume of distribution at steady state av
eragcd 1.6 L/kg (range: 0.4-3.6 Llkg) in schizophrenic patients. Because the 
volume of distribution of cJozapine is smaller thun that of other antipsychotic 
;IgelUs, it has been suggested that clozapinc is less sequestered in tissu.es than 
the other drugs. Clozapine is approximately 97% bound to serum proteins, 

Results of receptor-binding studies in monkeys indicate that c10zapine mp
idly crosses the blood-br.lin barrier fo llowing IV injection. The highest bmin 
uptake of lhc drug was in the striatum in these animals; lesser concentrations 
were achieved in the thalamus and mesencephalon, although they exeecded 
those in the cerebellum. The pharmacokinetic chamcteristics of the drug in the 
eNS paralleh:~d those in pl asma in these monkeys, with an elimination half-life 
from CNS of ahout 5 hours. Evidence from other animal studies indicates thai 
CNS concentr.lIions o f the drug exceed those in blood. Distribution of the drug 
into the CNS in humans has not been chamcterized, 

Clozapinc reporledly is present in low concentrations in the placenta in 
animals: information on placental transfer of the drug in humans currently is 
unavailable. Results of animal studies indicate that clozllpine distributes into 
milk. (Sec Cautions: Pregnancy. Fenility, and Lactation,) 

• Elimination The decline of plasma clozapine concentralions in hu
mans is bipha.'.; ic. The elimination half-life of clozapine following a s ingle 75-
mg oral dnse reportedly avcmgcs 8 hours (range: 4-12 hours); that after a 100-
O1g ora l dose appears to he similar. TIle elimination half-life of clozapine at 
steady st:lle following administration of 100 mg twice daily reponcdly averages 
12 hours (range: 4--66 hours). TIle rapid elimination phase may represent re
distribu tion anti is fo llowed by a slower apparent mean tenninlli elimination 
IWIC-life of 10.3-38 hours. Although a study comparing s ingle and multiple 
dosing of dozapine demonstrated an increase in elimination h'llr-life with mul
tiple dos ing, other evidence sugge~ts this finding is not anributable to concen
tration-dependent pharmacokinetics. 

Clozapinc is metabolized in the liver prior 10 excretion. Clozapine may 
undergo N-dcmethylation. N-oxidation. 3' -carbon oxidation , epox idation of the 
chlorine-containing aromatic ring. substit ution of chlorine by hydrox.yl or 
thiomethyl groups, and sulfur oxidation. A glucuronide metabolite, temativcly 
idelll ilied as a quoltern:lry ammonium N-glucuronidc of cJozupine, also ha .. been 
identified. Metabolism of c10zapine may occur by one or more of these routes. 

The rate of fonmuion and biologic acti vity of c10zapine metubolites have 
not been fully elucidated, The desmethyl metabolite of clozapine (norcJoza
pine) has limited activity while the hydroxy lated and N-ox.ide derivatives arc 
inactive. The N-oxide and desmethyl derivatives arc found in urine and plasma 
of humans ip a proportion 01'2:1. 

Approximately 32c/v of a single oral dose of cJozapine is found in plasma 
as Ihe parent compound after 3 hours, 20% in 8 hours, and 10% up to 48 hours 
following the dose. On ly limited amounts (approx imately 2- 5%) of unchanged 
drug :Ire detectcd in uri ne and fcces. Approximately 50% of an administered 
Jo.~e is excreted in urine and 30% in feces: maximum fecal excretion has been 
est imated at 38c;o.Approximately 46% of an oral dose of ciozupine is excreted 
in urine within 120 hours, 

Total plasma and blood cleamnce of c10zapine reponedly average 217 and 
250 mUminute. respectively, but show considerable interindi vidual variation. 

Chemistry and Stability 

• Chemistry Clozapine is a dibcnzodiazepine-derivative antipsychotic 
agent. The drug is a piperazine-substituted tricyclic ant ipsychotic agent thut is 
structurally similar to loxapine but that differs pharmacologically from this and 
other currently available antipsychotic agents (e.g., phenothiazines. butyrophe
nones). Because of these pharmacologic differences, c10zapinc is considered 
;m atypical or second-generation antipsychotic agent. 

While the structure-activity relalionships of phenothiazine antipsychotic 
agcnts have heen well described, these relationships for heterocyclic antipsy
chotic agents, including ciozapine, have not been as fully characterized. Gen
erully. the unsub.~tituted benzene ring seems to be imponant fo r intcraetions at 
dopamine receptors. while the chloro-substituted benzene ring seems more im
ponant for :Iction at muscarinic reccptors. In addition, an open carbon side 
chain replacing the piperazine mo iety of cl07..apine generally leads to loss of 
acti vity. 

C lozapine di ffers structurally from most currently avuilable antipsychotic 
agent s by the presence of a seven- rather than a six-membered central ring and 
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the spatial relationship between the pipemzine moicty and the chiaro-substi
tuted benzene ring. The core tricyclic ring system o f clozapine is nonplanar 
and allows the piperazine moiety limited freedom of rotation. 

Clozapine differs structurally from loxapine by the presence of a diazepine 
rather than an oxazepine central ring in the tricyclic nucleus and by the presence 
of a chlorine atom at position M rather than 2 of the tricyclic nucleus. The 
presence of a chlorine atom at position 8 of the tricyclic nucleus of clozapinc 
appears to be associated with its distinct pharmacologic profile and mny be 
respolL'iible for Ihe drug's antimuscarinic activity. 

C lozapine occurs as a yellow, crystalline powder :lI1d is very slight ly suluble 
in water. 

• Stability Commercially available conventional c10zapine t:lblets 
should be stored in tight containers at a temperature nol exceeding 30°C. Clo
zapine or.Jlly disintegrating tablets should be stored in their original scaled 
blister at a controlled room temperature of 25cC. but may be exposed to tem
peratures ranging from IS-30°c' The omlly disintegrating tablets shou ld be 
protected from moisture. 

Preparations 
Clozapine is available only through distribution systems that ensure base

line and periodic testing of white blood cell counts and absolute neutrophil 
counls as a condition of provision of the patient's nex t supply of drug. The 
ind iv idual manufacturers should be contacted for additional infomlation on 
current mechani sms for obtaining the drug. 

ExcipienL'i in commercially available drug preparatiuns may have dinically 
important effects in some individuals; consult specific producl labcling for details. 

CIOlapine:j: 
Oral 
Tablets 25 mg' Clozaplne Tablets 

Clozarll " {scored). Novartis 

100 mg' , 
Clozaplne Tablets 

Clozarll" (scored), Novartis 

Tablets, orally 25 mg FazaClo~ (M'ored). Alamo 
disintegrating 

100mg FazaClo' !selned). Alamo 

-available fmm one ()I' mlln: mrumfaclu",r. oJiSlribulor, lUHl/OI' fl.'pac kalt~r. 11)' J;~ l1tric Inllnprupnc HUy) "aUI!: 

tU~e i\ nlll cum:mty indudcoJ in 1m: tJilelinll ~pl'nlVtoJ Ily the US F.KllI .mll Drug AoJminimmiull 

St'lu/t'd Rt',·i~icm.f JalWur)' :l1}()9. Cl C"p,ril\hl . Srl'lrm/J('r / 9!J I. AlUtricclU Sm·ir fl· /'{Ht'u/lh·Sp lt'1II 
Plmrnltst'illJ.lnt'. · • 

Olanzapine 

• Ollinzapine is considered an atypical or second-generation antipsychotic 
agent. 

Uses 
Olanzapine is used for the symptomatic management ofpsyehotic di sorders 

(e,g., schizophren ia). In :lddition. olanzapine is used alone or in conjunction 
with lithium or divulprocx sodium for the management of IIcutc mixed or manic 
episodes assoc imed with bipolar I disorder: the drug also is used fo r longer
tenn maintenance monotherapy in patients with this disorder. Olanzapine al!'io 
is used for the mnnagemcnt of acute ag itation in patients with bipolar disorder 
or schizophrenia. 

• Psychotic Disorders Olunzapine is used for the symplonliltic man
agement of psychotic disorders (e.g. , schizophreni a). Drug therapy is integral 
to the management of acute psychotic episodes and accompanying viol ent be
havior in patients with schizophrenin and generally is required for long-tenn 
stabilization to sustain symptom remiss ion or control and to minimize the risk 
o f relapse, Antipsychotic agents arc the principal class of drugs used for the 
management of all phases of schi zophrenia. Patient response :md toler.tnce 10 
antipsychotic agents are variable, and paticnts who do not respond to or tolerate 
one drug may be successfully treated with ao agcnt from a different class or 
with a diffcrcnt .ldver.'ie effect profile. 

Schizophrellia Olanzapine is used orally for the management of 
schizophrenia, Schizophrenia is a major psychotic disorder that frequently has 
devastating efTects on various aspects of the patient' s life and carries a high 
risk of suicide and other life-threatening behaviors. Manifestations of schi zo
phrenia involve multiple psychologic processes. including perception (c,g .. hal
lucioations) , ideation, reality tesl ing (e.g ., delusions), emotion (e.g .. fl atness , 
inappropriate affect). thought procc.~ses (e.g., loose associations). behavior 
(e.g" catatonia. disorganization). attention, concenlration, motivation (e.g., 
avolition, impai red intention and planning). and judgment. Thc principal man
ifestations of this disorder usually arc described in terms of positive and neg
ative (deficit) symptoms, and more recently, disorganized symptoms, Positi ve 
symptoms include hallucinations, delusions, bizarre behavior, hostility. un
cooperativeness. and pamnoid idemioo , while negative symptoms include re
stricted range and intcnsity of emotional expression (alTective flattening ). re
duced thought and speech pnx luctivity {alogia), unhedonia, apathy, and 
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Methylphenidate Hydrochloride Methylphenidylacetate 
Hydrochloride 

• Methylphenidate is a pipcridinc-d~'rivali\'c eNS stimu lant thut has phar
macologic actions dlUl are quulimively similar \0 those or amphetamines. 

Uses 
M~[hylphenidml! is used alone or <.:ombined with tichavioral trentmetH us 

un adjunct to psydwlugica[, educational. soc ial. and olher remedial mc;isurcs 
in the treatment or lI[[cntion dctkit hyperactivity disorder (ADHD). Methyl· 
phenidate also is used in the symplOmut ic trculment ornnrcolcpsy. 

• Attention Defidt Hypcracth'ity IJisorder Methylphenidate is 
used alone or cumbined with behuvioral (realmcnl as Ull ildjunct to psycholog
ical. educational , soc ial. and other remedial measures in thc treatment of ADHD 
(hyperki netic disorder. hyperkinetic syndrome of childhood. minimal brain 
dysfunction) inyarefully selected children 6 years of age and older. adolescents, 
ami adults. Ahhou£h long Ihought of as a childllOOd disorder; ADHD is nbw 
known to pcr.;ist intn lldolescence and/or ad ulihood in some patienls. and adults 
arc increasingly being trcah:d for ADHD. Adults mainiHilling only sOllie of Ihe 
munifcstations of ADH D arc clIllsidcred by DSM-IV In have ADHD in panial 
remission. ADHD in adults also has been referred to as simply allention deficit 
disorder (A DD). Most evhlence and experience on the treatmcnt of ADHD has 
been in children. Almost all studies comparing behavioral [hl.!rapy verslls stim
ulants alone fOf ADI'ID havc shown a much Slronger ther:lpcutic erfect from 
stimul:mts Ihan frolll bchaviomllhempy. 

Diagnostic Considerations ADHD is one o f the most commonly di
agnosed neurohehavioral disorders of childhood. !lenemlly estimated as occur
ring in 3-12<;0 of US school-age ch ildren . a lthough wider ranges of prevale lll:e 
have been reported. Within this mnge. reponed prevalem:e rates generally are 
at the highl.!r end for community samples versus school sumples. ADHD also 
is one of the most prevalent chronic health conditions in school -aged children. 
Although ADHD has been reported more freq uently in boys thun in girls (rutin 
or boys versus girls v;lries between 3:1 to 9: I ). Ihis difference may be anifaclual 
aod decrease with agc. being skewed in pan to ~ys beL'ause of referral bias 
reluted to disruptive behavior s ince boys generally exhibit more hyperact ive/ 
impulsive symptoms and more conduct and opposilional symptoms than gi rls. 
In addition. when DSM-IV ralher than I.!arlier critcri.a arc used. morc femalc.~ 
huve been d.iagnosed with Ihe predominantly inuttentive Iypl.!. 

The diagnosis of ADHD should be madc. using well-tested diagnostic in
terview methods ; neurupsychologic and/or biologic tests arc not recommended 
for routine dinical usc, although they lIl:ly /:Ie use ful to researchers investigating 
links between symptoms and underly ing allentional processclj and brain func
tions.To help ensure an accumte diagnosis lind decrease the vurill tion in how 
the diagnosis is mudI.'. clinicians shou ld employ DSM-IV (.'ritl.!ria in the context 
of their clinical ussessment lu diugm)se ADHD. However. given the lack of 
methods to continn the diagnosis of ADHD through othcr means. clinicians 
must recognize the Iimitalions of the DSM~IV definitions (e.g .• most of Ihe 
development and tcsting. of DSM-IV occurred in children evaluated in psychi
utrie sellings. there arc no clear empiric data supponing the number of items 
re4uired for the diagnosis. current criteria do not lake into account gender 
differences nor developmcntal differences in behavior. behuv ioral character
istics remain subjective aml .may be interpreted differently). According to 
DSM-IV criteriu. there arc 3 sublYpes of ADHD: the principally inanentive 
type tA DHD/I). the principally hyperactive-impulsive type t(ADHD/HI). lind 
the combined innllcntivc and hyperactive-impulsive type (AD HD/C). 

There cUITCmly arc flO data establishing that ADHD results from brain 
malfunction. ADHD is a clinical diagnos is: while the diagnos is can be made 
reliably us ing interview methods. thcre currcntly is no independl.!nt valid tcst 
for ADHD nor havc laboratory tests. physic::!1 exumination findings. or general 
medical conditions been eslabli.~hed as uiding in the clinical asscssmcnt of this 
disorder. Diagnostic methods employed in the clinical sClling have been vari
able. and the frequency of diagnosis of ADH D varies widely among Iype of 
practitioner (primary care ·and developmental pediatricians. family physicians. 
child neurologists. psychologists. and psychiatrists). Pediatricians. family phy
sicians. and psychialrists tend 10 rely on parent mther than teacher input. lind 
there is a general disconnect between developmental or educalional (school
based) assessment s ami hC:llth-reluted (medical practice-based) services. in
cluding poor communication betwl.!en diugnosticians and those who implement 
lind monitor treatment in schools. and follow-up may be imldequlltc and fr::!g
menled. School-based clinics with a team approach that includes parents. leach
ers. school psychologists . and other mental health speci alists may improve 
barriers to approprime identillclilion. evaluation. and intervention as well us 
access to assessment and treatment. Current formal diagnoslic nileria for 
ADHD were designed principally for dillgnosing this disorder in young chil
dren. However. the Amcric.m Psychiutri c Association (APA) and others (c.g .. 
American Academy of Child and Adolescent Psychi.ltry IAACAPJ) Imve de
veloped diagnost ic criteria (e.g .. DSM-IV) for ADHD to uges extending 
through adulthood. 

ADHD usually is characterized by developmentally in:lppropriate symp· 
toms (e.g .• moderate to severe distractibility. short unention span. hyperactivity. 
emotional lability. impulsivity. curelessness. accident-proneness. irresponsibil
ity. failure to complete tasks): Thc essential feature of ADHD is a persistent 
pallem of inalll.!ntion and/or hyperactivity/impulsivity that is more frequent and 

severe than is observed in indi\' iduuls with a comp:lr;thle d..:\'clopmelll:ll k'vel. 
:lnd core symptoms ' include de ve lopmentally inappropriute I..:\'cls of :mcntion 
and concentration, activity. distractubility. and impul sivity. Some hypemctive/ 
impulsive or inattentive symplOms arc present before 7 years of age, although 
many individuuls arc diagnosed afler Ihe symptoms have been present for many 
years. In most cnse .... ADHD becomes apparetli (and thus coml.!s to medical 
attention) during the first few years of grammar (grade) school. Somc impair
ment from symptoms is present in at least::! sell ings (c.g .. at home. school. or 
work). and there is clear evidence of interference with t.!c\,clopmentally appro
pri'lle social. ucademic. and/or occupatinnul functioning. The final diagnosis of 
th is disorder should not be mude if these symptoms arc of only comparatively 
recent origin.Nonlocalizing (soft) neurologic s igns.lellming disability. and ab
nomlal EEG mny or may not be present. and a diagnosis of CNS dysfunction 
mayor may not be warranted. 

Children wi th ADHD usually exhibit pronounced difficulties and impuir
ment resulting rrom the disorder across multiple seltings tat school. at home. 
wilh peers) as we ll liS resultant long·tcnn adverse effects nn later ac:tdemic. 
vocational, social-emotional. and psychiatric outcomes. Such children exhibit 
higher accident rUles. and IUler in life'. those with ADHD Ihm is combined with 
conduct disorden; exhibil drug abuse. antisocial behavior. and accidents of all 
sons: for many indiv iduals. the long-Ienn effects of ADHD continue into udult 
hood. Indi viduals with a history of ADHD consume a disproportionale share 
of resources and alle ntion from he.llth-care sl.!rvices. the criminal justice sys
tem. schools. and other sucial services. and ADHD. o ften combined with co
existing conduct disorders, contributes 10 societal problems including violl.!l1[ 
crime and teenage pregnancy. Parelil s of children with ADHD. as with OIlwr 
behavioral disorders and chronic discuses. experience increased levels of pa
rental frustralion. marital discord. di vorce. and COSIS for medical Cllfe thut mny 
not be covered by health insuruncc. Up to 8Q% of diagnoscd hyperactive chil· 
dren cominue to ex hibit reature~ or ADHD illlO aJoll'.Scence and up to 65% 
into adulthood. and must cxpens consider it a chronic disorder thai onen seems 
10 require ongoing. treu\menl. As a resolt. ADHD represents a m:ljor public 
health problenl with profound irnpul:t on individuuls. families. schools. and 
society; however. hecause there currently arc no established means for pre
venling this dison.fer. current c.ffo rl.~ must be aimed al effectively identifying. 
diugnos ing, and tre:tling AQHD. Comorbid conditions urc present in up Itlt wo· 
thirds of clinically refe rred childn!n with ADHD. induding high rutes for op· 
positional dcliunt di.~order, conduct disorder. mood di sorders (e.g .. depression). 
and anxiety disorders. Tourelte' lj syndrome and chronic tic disorder also often 
ure present. and speech and langungl.! deluys arc common. 

Although some patients continue to ex perience the fu ll range of ADHD 
symptoms into adulthood, the occurrence of adult~onsel ADHD is unlikcly t 
however, unreL'ognized cascs of ADHD Illuy not be diagnosed until adulthood. 
A clinie:tl diagnosis of ADHD in adults, according to DSM-IV crileria, requires 
evidence of symptom onset before 7 years of age. persisting from childhood 
untilthc time of evalulltion, and wi th distress and/or impuinncnt in fu nction ing 
occurring in mOTe than one seUing (e.g., home. work). Some symptom s of 
disinhibition mny present dirrerenlly in adults than children; the phys ical symp
toms ofhypemctivity in childrelll1l<lY be. rl.!placed in adults with Jldgl.!tinc.~s or 
an inner feeling of rest lessness. diffkulty relaxing, and a feciing of bL'ing chron
ically "on edge". The DMS-IV criteria a lso sta le thai a diugnosis o f ADHD in 
partial remission may be used for adults who no longer m..:etthe full Ti.mge of 
diagnostic criteria th,lI was present in childhood, but st ill retain some of the 
manifestations tllilt cause functional lirnpairT11cnt. Conlirmation of ADHD in 
previously undingnoseg adults, lIIay present challengl.!s such as difliculty in 
obtaining a longiludi nal hi story. poor insight and underestimation of the se· 
verilY of symptoms and resulting impainnent. und diffcn:ntimioll from other 
psychiatric conditions (e.g .. hi polar disord.er. depress ion, ax.is II personlliity 
disorders. leaming disabilities. narcolepsy, undiagnosed borderline intellectual 
fUllctioning). Rat ing scales such as the Wender Utah Rllting Scale. Brown At
tention-Deficit Disorder Scale for Adults. and the Connl.!r.~ Adu lt ADHD Rating 
Scnle may be useful adjuncts to clinical assessment in contimling the diagnosis 
of ADHD in, adults. II[ nI ".! q I • 

Therapeutic COllsideratioll.'i Considemtions In Chuosing: u Therap~·. ! I 
The choice of therapeutic rintcrvcntion(sJ for ADHD will depend on eomorbid 
conditions. speci fi c target symptoms. and the strengths and weaknesses of the 
patient. family, school..and community. Parents, school personnel. and patients 
should be included in discussions of treatmerit options. A wide varicty 01' treat
ment.~ have· been employed for the mamlgement of ADHD. including drug 
thempy wilh amphetamines ani! s imilar stimulants (elg .. lIIethylphenidlltc. pe
moline Inn longer commercially avuilable in Ihe US]). p.~ychotrnpic drugs (e.g .. 
antidepressants such as desipr:tminc or imipramine I. and olher drugs (e.g .. :110-
moxetinc. clonidinc): psychosocialtrcmmcm: dietary management: herbal and 
homeopathic treatments: biofeedback: meditation: <lnd perceptual stimulation/ 
training. Drugllhcmpy lind psychosocial interventions have been the focus of 
research tn date, and efticacy.studies ha\'c focused principally nn the combinl.!d
Iype of ADHD. meeling criteria for inllllention and hypl.!ractivity/impulsivity: 
most randomized trinls have been of" short duration (usually nOI exceeding 3 
months), although a la rge. multicenter study wilh a trelltment duration or 14 
months recently was reported. Current evidence from these studies suppon s 
the efficacy of stimulants and psychosocial treatment; however. there arc no 
well-designed. long~tenn studies employing these trcutntcnts beyond 14 months 
nor is there infonnation on long-term outt'omes of drug therapy on educationlll 
Ulld occupational achievements. involvement with police. or other areas or so
cial functioning. Resull.~ on 3 double-bl ind clinical studies in 416 children 6-
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12 years old with ADHD indicate that therapy with methylphenidate hydro
chloride extended-release trilayer core tablets (Conccrtal': ) was more effective 
than placebo in decreasing hyperactive-impulsive or inallentive symptoms 
based on evaluation by community school teachers using the Inattemion/Over
acti vity with Aggression (IOWA) Conners scale. Stimulant drug therapy gen
erally appears to be more elTective than psychosocial therapy overall, including 
behavioral treatment that includes parent training, intensive child-focused treat
ment. and school-based interventions. 

Drug thempy is not indicated in all ehildren with ADHD. and such therapy 
should be considered only after a complete evaluation including medical history 
hus been performed. The decision to use stimulants should depend on the age 
of the child and the physician's assessment of the severity and duration of 
symptoms and should not depend solely on one or more behavioral chamcter
istics. The decision to initiate drug therapy is based on the diagnostic evidence 
of ADHD and persistent target symptoms Ihat are sufficiently severe to cause 
functional impainnem at school; functional impainnem usually also is evident 
at hume and with peers. TIle risks oJ' drug thempy must be weighed carefully 
with the risks of the untreated disorder, and the expected benefits of drug 
therapy must be weighed relative to other treUlment options. Drug thempy 
should /l o t be used as a substitute for appropriate educational curricula, student
IO-teacher ratios. ur other environmental accommodations. When severe im· 
pulsivity, noncompliance, or aggression is present. the need to initiate drug 
therapy may be more urgent. 

Stimulants. Stimulanls' (e.g., methylphenidate, amphetamines) remain the 
drugs of choice for till! management of ADHD.Methylphenidate is the most 
extensively studied and frequently prescribed orug for the treatment of ADHD. 
Few, if any. differences have been found between methylphenidate, dextro
amphetamine, or pemoline (nol longer commercially available in the US ) or 
various dosage fonns (short-, intermediate, or long-acting fonn ulations) of the 
drugs.in sllOrt-tenn clinical studies' in children with ADHD, and the chuice of 
stimulant therapy should be individualized. However. because hepatic toxicities 
have been a.c;sociatcd with pemoline, some ei perts recommended its use unl), 
in patients who failed to respund tu adequate triuls of methylphenidate (llId an 
:m1phetamine as well as adequutc trials of second-line thempies (e.g., tricyclic 
antidepressunts, bupropion). In 2005, the US Food and Drug Administration 
(FDA ) determined that the risk of hepatic toxicity associated with the drug 
outweighs its bellcllts. ' JII I 

Shorl-term and longer-ternl (up to 14 months' dur.llion ) studies have shown 
unequivocal beneficial effects of the stimulants on the defining core symptoms 
of ADHD (attention and cuncentration, activity, distractability, impulsivi ty) 
and associated aggressiveness during continued therapy with the drugs. The 
response rate for any single stimulant drug in ADHD is ahout 70%, and at least 
HO% uf children will respond to a single stimulant without major adverse effect 
if therapy is titrated ' carefully. Children who fail to show positive therapeutic 
effects or who experience intolerable adverse effects with one stimulant should 
he tried on an alternative stimulant · since most such children will e.1;hibit a 
positive response to alternative stimulants and current evidence from crossover 
studies supporl.~ the emcacy of different stimulants in the same child; likewise, 
children who fail an adequate trial of 2 stimulants, should be tried on a third 
type or fonnulation of stimulant. Another consideration for trials with alter
nutive stimulants before resorting to a trial with an alternative therapeutic class 
is the fuct thm there currelltly is greater evidence for the safety and efficacy of 
stimulants in children \vith ADHD. However, stimulants usually do not nor
malize the entire spectrum oj" behavioml problems. and many children effec
tively treated with these drugs still manifesl a higher level of some behavioral 
problems than children without ADHD or other behavior di:iturbances. In nd· 
dition. titration of therapy may result in improvement in one area of runctioning 
while eliciting no or even a detrimental efrect in another area. Although stim
ulants'have been shown 10 remain effective over many years, long-term henefits 
remain til be estllblished. 

Erfecis on allcntional. academic, behavioral, and social domains exhibii 
substantial intcrindividual and intraindividual variation, and the principal dis
:lppointment with stimulant drug therapy has been the finding that despite im
provement in core symptoms of ADHD. there is lillie consistent improvement 
in academic or social skills. Stimulants appear to be as effective in patients 
with ADHD and associated aggression as in those with pure ADHD.1t currently 
is unclear, whether patients with comorbid anxiety disorders respond a<; well to 
stimulant s as other patients with ADHD; however, some evidence suggests that 
the emphasis for paticllls with comorbid anxiety should be on increased reliance 
on psychosocial interventions .• For patients whose symptom~ are not ~evere 
outs ide the school selling, drug holidays may be attempted for all or pari of 
the summer to assess continuing emcacy and need for such therapy as ,)\'ell as 
to minimize adverse effects. J ' " 'I HI 

Although the abuse potential of stimulants such as amphetamines and meth
ylphenidate is well established, there currently is no evidence Ihal drug abuse 
is a major problem with properly monitored stimulant therapy for ADHD. In 
addition, while it has heen suggested th:1I Ihe substantial increase in stimulant 
prescriptions ror ADHD in recent years may pose societal risks, the threshold 
of dntg availability that can lead to oversupply and resultant illicit use is un
known, and there is little evidence that eurrcnt levels of stimulant production 
in the US have had a substantial effect on abuse. Drug abuse nnd cigarellc 
smoking arc a."sociated with childhood ADHD, but there has been cOll1roversy 
whether therapy with stimulants increases or decreases the risk of abuse. Some 
evidence, including a pooled analysis of available. prospective and retrospective 
studies that included infonllatioll on stimulalll use in children, adolescents, and 
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adult .c; with ADHD, indicates that stimulant use docs not lead to an increased 
ri sk of substance experimentation, usc, dependence, or abuse, and effecti ve 
ADHD stimulant therapy actually may reduce the risk for subsequent drug and 
alcohol use disorders. Caution in prescribing stimulants may be indicated in 
patients with comorbid conduct disorder, preexisting dependency, or a chautic 
family. If the risk of drug abuse by the patient or their peers or family is 
considered high. a nonstimulant drug may be pre ferable to methylphenidate or 
an amphetamine (e.g .. dextroamphetamine). 

Muttimodlll Therllpy. Although multimodaltherapy, intef! ~ating drug ther
apy with environmental, educational, psychotherapeutic, and school-based ap
proaches, seems intuitively powerful and sume studies and clinicians have sug
gested the superiority or such an approach versus drug tllerapy or psychosocial 
interventions. there currently is lillie evidence from well-designed studies sub
stantiating this assertion, particularly outside u rd earch selling. In adUition, 
data from a large, well-designed study indicate.s that drug therapy employing 
systematic intensive monitoring methods over h period of about I year is su
perior to an intensive set of behavioraltreatmenls on core ADHD symptoms; 
combined behavioral and drug therapy added little benefit overall hut did result 
in greater imprOVell1elllS in social ,skills and was judged more fav{~rably' by 
paretits and teachers. While it remains to be detem1ined, however. whether the 
addition of behavioral therapy can improve fUllctioning at reduced stimulant 
dosages. evidJnce from this slUdy indicates significantly lower total daily dos
ages of lllclhylphenidate during combined therapv compared with drug therapv 
alone. i - • 

Allernatind to Stimulunts. For patients who are intolerant of or unrespon
sive to slimul;iots, ~arious other drugs (e.g., tricyclic antidepressants, atomox
etine, bupropion, selective serotonin-reuptake inhibitors. clonidine, guanfacine ) 
have proven useful in clinical practice. However. experience with such alter
native drug therapy is far less extensive thun with stimulants, and conclusions 
regarding relative ef!icacy currently cannot he made. 

Most experts recommend use of a tricyclic antidepressant or bupropion for 
the treatrnent of ADHD in children \vho arc nonresponsive or partial responders 
to adequate trials with :11 least"'2 dilTetent stimulants.There currently are no data 
establishing that one of these alternative drugs ' is more ertkacious than the 
other In the treatment of ADJ:lD. Tricyclic antidepressunts generally have been 
shO\vn to be effective in the munagemell1 of ADHD in children and adolescents, 
but are associated witll a narrower margin o r satety. In addition, aHh;JUgh a 
causlIl rel:ltionship hus ' nor been established. several rccent Cllses of sudden 
death in childr~n rece iving desipramine have raised concerns about the use of 
this tricyclic. (Sec ) Cauiions: I Pediatric Precautions in Desipramine 
28: 16.04.28!) Therefore, some experts no longer recommend usc of desipra
mine for the treatment llf'ADHD in children. Tricyclic antidepressants appear 
to be less effective than stimulants in improving allentional and cognitive 
symptoms! but may be useful for impulsive or hyper:lctive behavior. Tricyclic 
antidepressant therapy may be Indicated as second-line therapy in patients who 
do not respond to · stimulants or who deveklp cl inically important depression 
or otherwise du not tolerate the drugs; these antidepressants also may be useful 
for patients with tics or Tourelle's disorder or in whom these ' conditions are 
exacerbated or not adequately controlled during stimulani thempy. Regardless 
of which tn cyciic antidepressant is considered for usc in the management of 
ADHD. the drugs Ishould be used, only if clearly- indicated and with careful 
monitoring, including baseline and subsequent determinations of ECG und 
other parameters. I /I "I ' " ." 

AlOmoxetine, a se lective norepinephrine· reuptake inhibitor. is used in the 
treatment uf ADHD in children 6 year.~ of age and older, adolescents, and 
adults. Efficacv of atomoxetine ror this indication was established in shurt-tenn 
controlled clinical studies in children and adolescents 6-l 8i,years of age anti 
in adults who met DSM-1V criteria for ADHD; efficacy also ,was established 
in one longer-tenn (12 months) controlled clinical study in children and ,ado
lescents 6-15 years of age. In one of the short-tenn studies, Ultomoxeline and 
methylphenidate produced comparable results in the reduction of ADHD symp
toms oin children and adolescents; however, further evnluation in placebo-con. 
trolled clinical studies are needed to detemline cnmpannive eflleac), nnd tnl
crance or atomoxetine and :other therapies in the treatment ~f ADHD. 

Therapeutic Considerutions fur Patiellt~ with Cumorbld Conditions. Alterna~ 

tive drug, therapies al so may be used alone or in combinatiun with stimulants 
in patients with ADHD ahdlCllmorbid conditiuns (e.gl; aggression •. anxiety. 
depression, tic disorders) that are unresponsive to stimulants alone. For the 
management uf anxiety or depression in children with ADHD, selective ' sero
tonin-reuptake inhibitors (SSRls) are considered by some experts the drugs of 
choice usually to be used in combination with a stimulant. In,one clinical study, 
combined use. of methylphenidate and nuoxetine in 32 children with ADHD 
and a comorbid mood or conduct disorder resulted in marked i,nprovement in 
school grades and behavior. as rated by parents , with no serious adver:;e effects 
reported. However, some experts recommend a conservative approach to such 
combined usc of these drugs because of suggestions of rare but potentially 
serious drug interactions between SSRIs and stimulants. (See Drug Interactions: 
Antidepressaills. ) I I I': I, 

~1J' Some experts state that in the absence of" contra indications, a-adrenergic 
agents (e.g., clonidine) arc considered the drugs of choice for the treatmcnt of 
tic disorders in children with ADHD who were intolerant of stimulants. Clon
idine's use, has been documented principally in children with ADHD and co
morbid ~onditions, especially sleep disturbances. Antipsychotic agents (e.g., 
haloperidol, pimoziile, risperidone ) arc recommended by some c.1;perts as al-
ternative thempies. t 
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For the managemenl of comorbid inlenn inent ex plosive disorder in children 
with Am·ID, moml stabilizing agents (e.g., lithium or valproic :lc id) arc rec
ommended as :ldjuncts to stimulant therapy. Clonidine, an a-adrenergic ago
nist, also has becn used in the management of comorbid aggressive symptoms 
ns an .u.1junct to methylphenidate thempy; however, this use is controvershl l 
and further study is needed to evaluate efficacy of such concomitant therapy 
and the potential risk of development o f serious cardiovllscu lar effecL'i. Al 
though carbamuzepine has been widely used for the treatment of aggression in 
udults, its efficacy in children remains to be established. In one controlled study, 
usc of the drug fai led to reduce aggress ion in children. Further studies arc 
needed to evaluate the relative role of carbamalepine in the trealment of in
tennillent explosive di sorder in children with ADHD. In addition, some experts 
no longer recommend use of typical antipsychotic (neuroleptic) agents because 
of the ,possible risk of withdmwal and t<lrdive dyskinesia. However, use of 
risperidone (an .ttypical ant ipsychotic agent) m<ly be considered in severe ly 
aggressi,'e children with ADHD, in whom other trcaunents h<lvC failed. 

Adolescents and Adults. Stimulants have been used cffectively in the man
ugement of ADliD in adolescents and adu lts, bUl experience is far less exten
sive Ihnn in children and potential age-related differ.::nces in response remain 
10 be elucidated . Chi ldren and adu lts appear to share a simil ar treatment-re
sponsive, underlying d isorder. Although reported mtcs of stimulant efficacy 
have varied widely in adults, this variation may h<lve resulted from usc of 
inadequate dosages. diagnostic differences, and/or high r.llcs of comorbid dis
orders. Stimulants should be used cautjously in adults with comorbid substance 
.tbuse disorders. 

• Narcolepsy Methylphenidate is used in the symptomatic treatment of 
narcolepsy. Melhylphenidate has been used with equivocal results in the treat
ment of apalhetic or withdrawn senile behav ior and mild depression; but the 
drug should nOi be used in the !fcatment of endogenous depression or agit:lled 
depress ive states since anxiety may be aggravated. 

Dosage and Administration 

• Administration Methylphenidute hydrochloride is administered 
orally. Methylphen idate is adm inistered percutaneously by topical applicatilln 
of u transdemml system. 'I 

Oral Administration To avoid insomnia, the las t daily dose of con
vemional (immediale-releuseipreparalions,l should be given several hour.~ be-
fote reli ring. ,I 1 , 

Methylphenidate hydrochldride chewable tablets 1 should be admini stered 
wit h a rull glass (i.e., ilt least 240 mL [8 ounces]) of water or other nuid to 
avoid choking. (See PrecaUlions Associated with Specilic Methylphenidate 
Fonn ulutions under Cautions: Prc~autions .tnd ComraindicUlions.) 

The eXlended-rciense tablets and extended-rcle<lse lrilayer core tablets of 
methylphenidate hydroch loride shou ld be swallowed inwct and should I/O/ be 
crushed or chewed. The extended-release capsules (Mewdatc» CD, Ritalin 
LA) may be swallbwcd inlact or the entire contents of a capsulels) may be 
sprinkled onto a small amount (e.g. , one tablespoonful ) of applesiluce imme
diarely prior to administration. The manufacturer oj" RitnlinC LA states that the 
capsule contents should 'nol be mixed wilh W allo ilpplesauce because Ihe releilSC 
properties of Ihe fonnulation could be llffecled. The sprinkle/<lpplesauce mix
ture should be t:tken immediately; Ihe sprinkle/applesauce mixture must not be 
stored for use at a later time. One manufacturer suggests that the putient should 
drink nuids ilnmedintely after swallowing the intact capsule or sprinkle/<lpplc
~nuce mixturl!. Subdividing the coments of a capsule is not recommended, and 
crush ing or chewIng of the extended-release capsule or the capsule contems 
should b(! nvoided. 

II PalienB receiving methylphenidntc hydrochloride extended-release trilayer 
l.'ore tablets (Concerta l) should be instructed 1/01 to become concerned if they 
notice u toblet-like substance in their stools; this is nonnal since the tablet 
containing the drug is designed to remain intact and slowly release the drug 
fro m a nonabsorbubl l! shell during pussugc through the GI truct. The manufac
turer"states that it is possible Ihat the ex tcnded-relense tril;lycr core tabl ets may 
be visible on abdominal mdiographs under certain circumstances. particularly 
when digital enhanci ng techniques arc utilized. 

Transdermul Administration Patients receiving transdenn<ll melh-
ylphenidate should be carefully instructed in Ihe proper use and disposal of the 
lran!;dcnnai system. 

The methylphenidate tnlllsdennal system should be applied once daily in 
the morning. 2 hours before an drect is needed, and shou ld be removed 9 hours 
afler application. TIle system should be applied immediately :lfter opening the 
package and remov ing the protective liner; the system should not be used if 
the package seal is broken. The adhesive side o f the transdennal system should 
be pl:tced on a clean. dry <lrca of the hip that is not oil}'. damaged, or irritated; 
application of the trunsdennal system 10 the waistline or to nreas under tight 
clothing should be avoided. since clothing may cause the system to rub off. 
The system should be pressed firmly in place with the palm of the hand for 
approximately 30 seconds. making sure Ihatthere is good ccntucr with the skin. 
part icul arly around the edges of the syslem. Application s iles should be alter
naled daily (e.g .• oppos ite hip) if possible. 

Following proper application of the tr.lnsdennal system, bathing. swim
ming. or showering hus not been shown to <lffect adherence to the skin. If a 
system becomes dislodged during the intended period of use. it should be re
plnced with a new system applied at .\ different site, but the total wear time 
should not exceed 9'hours per day. ' 

After removal. used systems should be folded so thai the adhesive s ide 
adheres to itself and then should be flushed down the loilet or disposed of in 
un appropriate lidded cont<liner. An}! unused systems thai arc no longe r needed 
should be removed from their packaging, separated from the protective liner, 
folded so that the ildhesive side adheres 10 itself, and then flushed down the 
toilet or disposed of in an appropriate lidded COfl(ainer. 

The manufacturer encourages parents to rccord on the administmtion chart 
included with each carton the time that each transdermal system was applied 
and ·removed. If a sys(Cm was removed without the parent's or caregiver's 
knowledge, or if a system is missing from the tray, the parent or caregiver 
should be encouraged to ask the chi ld when and how the system was removed, 

• Dosage Dosage of methylphenidate hydrochloride must be carefu lly 
adjusted according to indiv idual requirements and response. The extended
rcie<lse tab/CiS should nol be used for initiating therapy nor until the daily 
dosage is titrated using the conventional tablets; the ex tended-release lablets 
may be used nnd given m 8-hour intervals when the 8-hour dosage of the 
extended-relcllse preparation corresponds to the titrated 8-hour dosage of the 
conventional tablets. Alternatively, dosage may be initiated with the methyl
phenidate hydrochloride extended·rc lease capsules or the extended-release tri 
luyer core whlets for patients who arc not currently taking methylphenidate 
s tarting with the lowest daily dose and increasing <II <lpproximately weekly 
intervals. 

Patients receiv ing intennediate- or long-acting preparations also may reo 
quire supplemental therapy with methylphenidate conventional tablets to in
crease the eflicacy. particularly in the morning, or to ex tend the duration of 
thempeutic effects later in the day. 

Attention Deficit Hyperactil'ity Disorder Methylphenidate hydro
chloride dosage for the treatment of allention deficit hypernclivily disorder 
(ADHD) should be indi vidualized based on patient response and tolerance. The 
first dosage thut produces an observable response may not be the optimum 
dosage to improve funct ion, lind titration to higher dosages should continue in 
an attempt to nchieve a hetter response. Such a slmlegy may require subsequent 
lowering of dbsage when hi gher dosages produce adverse efrects or no funher 
clin ical improvement. The best do.~age ror a given patient is the one that pro
villes optimum thempeutic effects with minimal adverse effects. Dosing sched
ules also may vary. although there currently are no consistent controlled studies 
comparing alternative dosing schetJules. Patients who require relief only during 
school may respond adequately to u 5-d<lY (i.e., school day) regimen while 
!.hose requiring relie f at home and school may need a daily regimen throughout 
!.he week. I I 

The optimum duration of treatment with methylphenidate ha~ not been 
established; however, phannacologic treatment may be required for eXlended 
periods. The long-tenn use fulness of !lIe drug should be reevaluated periodi
cally in patients rece iving methylphenidale for extended periods. In patients 
who have responded to ntcthylphellidutc thempy, Ihe drug shou ld be discon· 
tinued periodically 10 assess the patient 's condition ; improvement may be main
tilined H!m(Xlrnrily or permanent ly after the drug is discontinued. 

Immedlute·releuse Or:11 I'repurulinns: As an adjunct in !.he treutment of 
ADHD in ch ildren 6 years of age nnd older. the usual initial dosage of meth
ylphenidale hydrochloride as conventional (immedime-release) -prcparations is 
5 mg before bre<lkJastmnd lunch. DOS:lge may be incre<lsed by 5-10 mg daily 
at weekly intervals and can be administered in twice- or thrice-daily regimens. 
Although some clinicians have recommended weight-b<lsed dosing in children, 
dosage of mcthylphenidate, unlike most drugs, generally can be adjusted with· 
oUllregard to the child' s weight. When we ight-based dosing was employed, an 
initial dosage of 0.25 mg/kg daily WIlS used. If adverse effects were not ob' 
served. the daily dose could be doubled ellch week until the optimum dosage 
of 1 mg/kg dai ly is reached. 

Oral dosage in children generally mnges from 5-20 mg 2 or 3 limes daily 
and should not exceed 60 mg daily. Although dosages for older adolescents 
and adults arc sim ilar to those for children, tolal daily dosages m<ly be increased 
up 10 65 mg since more doses arc required to medicate these patients throughout 
a longer acti ve day. Some clinicians have employed a regimen that included 
systematic intensive monitoring (rc ferrcd to as "medical m<lnagement") in the 
treatment of ADI·ID, and such a regimen was shown to be more-effective than 
less intensively titmted and monitored regimens (referred to as "community 
management"). In the medical m:lIlu£ement regimen, methylphenidate dosnge 
was titrated over a 28-day period via daily-switch titration invol ving 5 ran
domly onlered repeat~ each of placebo and I5-, 10-, 15- . or 20-mg (higher for 
chi ldren weighing more than 25 kg) daily dosages; each dose was repeated at 
breakfast and lunch. with a half dose (rounded to neareSl 5 mg) given in the 
afternoon. Based on clinical assessment of response, a best dose was chosen 
for initial maintemlllce. In addi tion to Ihe systematic dosage titmLion. patients 
underwent 30·minule monthly drug therapy assessment vis ils during mainte· 
nance. Pltannacothcrnpists could inc rease or decre<lse 'therupy during such visits 
by 10 Illg daily. In general. patienls rece ived higher than typical dosages 'of the 
drug when thi s tilration lind monitoring method was employed. Dosage at the 
end or 'a 14-month study period averaged 37.7 mg daily administered in 3 
unequally divided dosc.~ daily as noted ahove. 

Children whose do!>:.!!;e is excessi ... e or who are overly sens itive to the drug 
Illay become ovcrfocused or appear dull or overly restricted; a dosage reduction 
may obviate such effects. Rarely. some children IlIlly experienec psychotic 
re.lctions, mood disturb<lnces, or hallucinations at relatively high dos<lges. If a 
beneficial dfect is nol <lllained arter appropriate dosage adjustment over a onc
month period. methylphenidate ther.lpy should be discontinued. 
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)1 Inlermcdiatc-uctlng Oral i'repllraliuns. Methylphenidate hydrochloride ex
tended-release tablets (Mctudatc" ER. Methylin '" ER, Rilalin- SR"' ) may be 
'used as an lIdjunct in the treatment of AD HD in children 6 years of age and 
older in patients whose ADHD symptoms are controlled with conventional 
me thylphenidate hydrochloride tablels. The manufacturers suggest Ihal ex 
tended-release methylphenidate hydrochloride wblets can be substituted for the 
conventional tablets at the nearest equivalent total daily dosage . For example. 
patients receiving 10 mg of conventional wblets in the morning and at noon 
can be switchl!d to 20 mg of methylphenidate hydrochloride extended-rclc:lsc 
tablets administered once daily in the morning. In some pat ients. supplemental 
doses of a shon-acting (conventional ) preparation may be neetled. nle usual 
dosage of met hylphenidate hydroch loride administered a.~ an intennediate-"ct
ing oral preparation is 20-40 mg once daily or 40 mg in the morning and 20 
mg in the curly ufternoon. 

I.ung-m:ting Orut "repurntions. Methylphenidate hydrochloride extended
release capsules (Metadntc· CD, Ritalin- LA) also may be used as an udjunct 
in the tre:llmem of AD HD in ch ildren 6 years of age and older. The initial 
dosugc of methylphenidate hydrochloride extended-release capsules is 20 mg 
once daily in the morning: Alternatively. when a lower initial daily dosage is 
appropriate. therapy with RitalinS LA may be initiated at " dosuge of 10 mg 
once daily. TIIC mnnufncturer states thal Metadate1l. CD extended-rele:tse cap
sules shoukl be administered before breakfast. Dosage of Metadate" CD may 
be incrc:tsed by 10-20 mg daily at weekly intervals. until an optimum respon se 
is nchieved or adverse effects are observed. Dosage of Ritalin" LA may be 
increased by 10 mg daily at week ly imervals. Dosages of methy lphenidate 
hydrochloride extended· release capsules exceeding 60 mg daily are not rec-
ommended. I 

Alternati vely, IL~ an adjunct in the treatment of ADHD, methylphenid.lte 
hydrochloritlc extended· release trilayer core tablets (Com;cnaC ) may be used. 
The usual init ial do.'mge of the drug as cxtcntled-releasc trilaycr cure tablets is 
18 mg once!dail}', in the morning. If adequate response does not occur. dosage 
may be inc.:rcuscd ul approximately weekly intervals. The maximum dosuge of 
Concert a- recommended by the manufacturer is 54 mg daily for ch ildren 6-
12 years of age orIn mg 1daily (nOl to exceed 2 mg/kg daily) for adoleSCents 
13-17 years of uge: however. some clinicians state that dosage in children 6-
12 years of age muy be increased to a maximum dosage of 72 mg doily. 

Some clinici:ms state that pmients currently receiving methylphenidate hy
drochloride conventional tablets may be switched to Metadate· CD extended
release capSUles. Patients being trnnsferrcd from methylphenidate therapy using 
conventional tablets :n a dosage of 10 mg twice daily can be sw itched to a 
dosage of 20 mg every morning as Metadate illl CD extended· releuse capsules. 
Patients rece iving methylphenidate hydrochloride therapy using conventional 
tablets at a dosage of 20 mg twice daily can be switched to u dosage of 40 mg 
every morni ng as Metudnte- CD extended-release capsu les. 

The mnnuJ'aeturcrof Ritalin'· LA extended-release cnpsules slat e.~ thut pu
lients receiving conventional or eXlended-re lease methylphenidate hydrochlo
ride tablets may be switched to Ritalin- LA extended-release capsu les. Patients 
being transferred from methylphenidate hydrochloride therapy using a conven· 
tionaltablct at a dosnge of 5 mg twice daily can be switched to a dosage of 10 
mg every morning as Rilalin- LA extended·release capsules. Patients receiving 
methylphenidate hydrochloride therapy using a conventional tablet al l dosage 
of JO mg twice daily or a J:O·mg dosage o f an extended-re lease tablet cun be 
switched to a dosage of 20 mg every morning as Ritalin J. LA eXlended-releasc 
capsules. Putients be ing trans ferred from mClhylphenidilte hydrochloride ther
npy using a convenlionaltablet at a dosage of 15 mg twice daily can be sw itched 
to a dosage of 30 mg every morning as Ritalin" LA extended·release capsules. 
Patients receiving methylphenidate hydrochloride therapy using a conventional 
tublet at a doslIge of 20 mg twice daily or a 40·mg dosage of Ull extended
releuse tablet can be switch!!d to a dosage .of 40 mg every morning as Ritalin
LA extendcd-rc lense lcap.~ules. Patients being transfe rred from melhylphenidUie 
hydrochloriue thempy using a conventional tablet at a dosage of 30 mg twice 
daily or u 6U-mg dosage of an extended·release tablet can be switched to a 
dosage of 60 mg every morning us Ritalin · LA e)(\cnded· release cllpsules. For 
otherconvenlionnl or extended-release tublet regimens, the nearest dai ly dosage 
can be substituted baseu on cl inical judgment. ! 

The manufucturer of Concenn- extended-release mClhy lphenidUle hydro
chloride trilayer core tablets statcs that patients receiv ing conventional meth
ylphenidate hydrochloride tablets may be switched to Concerta- ex tended-re
leuse irilayer core tablets. Patients being transferred. from methy lphenidate 
hydrochloride therapy using II conventional tablet at a dosage of 5 mg 2 or 3 
times daily c.m be switched to a dosage of 18 mg every morning as the ex· 
tendcd-re lease triluycr core tablets. Patients receiving methylphenid:ltc hydro
ch loride therupy1using a convent ional tablet at a dosage of 10 mg 2 or 3 limes 
daily can be switched to 36 mg c\'ery morning of the mcthylphen idute hydro
chloride ex tended-release Irilllyer core tablets. Patients receiving melhylphen· 
idate hydrochloride therapy using a conventional tablel at a dosage of 15 mg 
'2 or 3 times daily cun be sw itched to 54 mg every morn ing as the ex tended
release trilayer core tablets. TIle initial dos;lge of methylphenidatc hydrochlo
ride ;IS extcnded· release trilaycr core tablets in patienL~ being switched from 
convcntionaltlblcts should not exceed 54 mg dai ly. A 27-mg ex tended-release 
trHayer core t;lblet ulso is avai lable for patients who require u more gmdua l 
titration or who cun nottulcrute a dosage of 36 109 daily. For other convcmional 
or extended-release whlet regimens. the nearest equivalent daily do.~age can be 
substituted bused Oil clinicul judgment. Subsequent titration to higher or lower 
dosages mlly be necessary :lOd should occur at approximlliely weekly intervuls. 
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guided by the pllIient ' s clinical response and tolerance; however. the manufac· 
IUrer states that dai ly dosages e:'tceeding n mg arc not recommended. 

In some patients receiving long-acting methylphenidate preparalion<;, sup· 
plement ul doses of a shott·acting (convent ional) preparation may be needed. 

Tr.lOsdtrmul System. Dosage titralion. Jinal dosage, und wear time of the 
transdenn:lI system should be ind ividualized according to the needs and reo 
sponsc of Ihe palient 

nle recommended initial tlosage of methylphenidate in patients who are 
receivi ng the transdemml fonnuilltion liS their initial methylphenidate regimen 
is I system delh'ering 10 mg/9 hours applied once daily. If adequute response 
is not achieved, dosuge may be increased at week ly intervnls by advancing to 
the next larger dosage system (i.e .. a dosuge system delivering 15 mg/9 hours 
applied once dai ly during week 2, foll owed by u dosage sys tem delivering 20 
mg/9 hours applied once dnily during week 3. and then u dosage system deliv-
eriltg '30 mg/9 hours applied once daily during week 4). I 

Becuuse differences in bio;lvailability exist between the methylphenidutc 
transdennal system und other methylphenidate fonnulations. patients being 
transferred from therapy with other methylphenidate fomlUlations 10 tmnsder· 
mul therapy with the drug should receive the same initial trnnsdennal dosage 
und fo llow the samc dosage titration schedule recommended for patienL~ re· 
ceiving tmnsdennal methylphenidate us their initial methylphenidate regimen. 

The methylphenidate transdennal system may be removed earlier thim 9 
hours if a shaner duration of 'effect is desired or if late·day adverse effects 
occur. If uggravation of symptoms or other adverse events occur. the. dosage 
or wear time should be reduced. or. if necessary. the drug should be discontin-
ued. it' 

Narcolepsy In the treatment of narcolepsy. the usual oral adu lt dosage 
of methylphenidate hydrochloride is 10 mg '2 or 3 times dnily, given 30-45 
minutes before meuls. Some patients may require 40-60 mg dai!}'; in others, 
10-15 mg d .. ily may be adequate. 

Cautions 
Methyl phenidate genemlly is well tolerated. CommOn udverse effects of 

the drug include nervous system (insomn ia, delayed sleep onset, headllche, 
nervousness, jineriness. soc ial withdrawul) and GI (unorexiu) effects. Most 
adverse effects of methylphenidute can be lllunage9 successfully by adjustment 
in dosage und/or sch~dule. About 15- 30% of children with ADHD experience 
tics while receiv ing stimulant s such as methylphenidate, but such tics usually 
ure lransient. About half of children with ADHD have Junderlying lTouretlc's 
syndro'me. and the effects of stimulants on tics ate unpredictable i the presence 
or c;"ergence of tics is 'not an absolute contmindicalil1n to stimulant dierapy 
und some e'vidence indicutes Ihm the incidencc of tics is not increased with 
such th1erapy. I • I I 

Discontinuance of methylphenidate therapy, tx;cuuse of ~adness and an in· 
crea.~e in tics. respectively, was required in 0.9% of patients rece iving extended
rdease trilaver core tublets and 1% of putients receiving placebo. in a 4-weck 
controlled siudy in c.hildren.ln u J:·weck control!cd 'study in adolescents1 dis
cominuance of methylphenidate therapy ~ bec3use of inereased mood irritabil· 
ity) WilS required in 0% of patients receiv ing extellded·relea.~c . lrila}'e r core 
tablets and 1.1 % of putienl<; receivi ng placebo. In uncontrolled clinical trials. 
adverse effects requiring discontinuance of mcthylphenidule ther.lpy occurred 
in 6.7% of patients receiving the extended-releasc trilayer core tablets. The 
principiil reasons for discontinuance were insomnia in 15% of patient s, twitch
ing in I r;o or patients. and nervousness, emotional labil ity. :Ibdominal pain. and 
ilnorex ia each in 0.7110 of patients. Discontinuance of methylphenidate therapy 
also occurred in 2 pUlientS (1 ':0) receiving extended-release capsules (Meta· 
date " CD) in controlled clinical trials. prindp,llly bccuuse of rash and pruritus 
in one. p'lliem and headache. abdominal pain, and dizziness in the other patient. 
In lldd it ion. discontinuunce of methylphenidute therapy hecause of deprc-~sion 
occurred in a child with ADHD ( I .Y'fro)) receiving extcnded-release cap~ules 

(Ri talin ~ LA) in a double·blind controlled cJinkal'lriaJ. D i~ontin l,lance ulso 
uccurred ill 6 patients (3 .7%) receiving the drug in this triul during the initial 
s ingle·hlind titrutiQn period; the reasons for discontinuance were anger (2 pu
tients), hypomania, anxiety, depressed mood, futigue; migraine. and lethargy. 
III n 7·week c()n~rolled trial in children, .tdversc effects reqpiring discontinuance 
of therapy occurred i~ ~.I % of patienL~ receiving lmnsdcrmul methylphenidate 
and 1.1% of those receiving placebo; reasons for discontinuance oftrunsdermal 
methylphenidate therapy included erythema or other reactions.althe application 
site, confusional state, crying. he .. dache. irrilahil iiy. ,tics. v'iral infection, or 
infectious mononucleosis. " . I 

Loss of .. ppetite. abdominal pain, weight loss during prolonged therapy. 
insomnia. and tachyeurdiu may occur more fretluently in ch ildren than in adull~ 
receiving methylphenidate. _ I 

• Nervous System EfTects The most frequem adverse effects of meth-
ylphenidate appear to be dose related und include nervousness and insomnia. 
Insomnia has been reported in 4-5% of children and adolescents with ADHD 
rece iving methylphenidate hydrochloride extended-release trilayer core tablet~ , 
in 5% of children with ADHD receiv ing Mc tadute" CD ex tended·releusc cap· 
sliles, in about 3% of children with ADHD recciving Ritalin- LA extended· 
release capsules •• and in 13% of children with ADHD rece iving the drug as a 
transdennal system in clinical trials. Nervousness and insomnia usually can be 
controlled by reducing dosage nnd not administering the drug in the afternoon 
or evening . Heudache has been reponed in 9- 14% of chi ld ren and adolescents 
with ADHO receiving methylphenidute hydrochloride e.'(tended· release trilayer 
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core tablets and in 12t;;:J of children wilh ADHD receiving e)laended-rclease 
capsules of the drug in clinical trials. Affect labi lity (induding emotionality 
and emotional sensit ivity_ imaabilily. and lability) has been reponed in 6% of 
children with ADHD receiving methylphenidate as a lransdennal system in 
clinical trials. Di7.liness was reported in 2% of children with ADHD receiving 
ex.tended·release trilayer core tablets in cl inical trials. In:2 uncontrolled studies. 
theJcumul;lIivc incidence or new-onset tics in children recei\'ing methylphen
idate hydrochloride extended-release trilll)'cr core tablets wa .. reported to be 
Y% after 27 months of treatment (Iln.r study) and 1% arter up to 9 months uf 
treatment (second study). Tics were reporled in 7% of ch ildren with ADHD 
re<;eiving melhylphenidalc as a Iransdemlal system i~ cl in ical trials'l 

Toxic psychosis and Tourelle 's syndrome have been reponed rarely in pa
tienls rece iving methylphenidate. NeuroJcptk mulignanl syndrome (NMS) also 
h:ls been reponed (:Irely in patients receiving methy lphenidate; most of these 
patients also were receiving other drugs thut have been associated with NMS. 
An NMS-like syndrome dcveloped in one to-year old hoy (who had been 
receiving mdhylphenidatc for ahout I H plOmhs) 45 minutes after ingesting the 
first dose of venlafaxine. It is not known if such a reaction was associated with 
administraiion of either drug alone or if it represented a ,drug inleraetion be
tween methylphenidate and venlafaxine or, ailernalivcly. if1lhe reaction was of 
unknown etiology. 

Other adverse erfects or mClhylphenidme include aknthisia. dyskinesia. 
drowsiness, and .. ggressive behavior. Depression, anxiety. abnonnal behavior, 
irritability. and suicidul behavior (including completcd suicide) have heen re
poned in pat ients receiving methylphenidate. but a c:Jusal ]rclationship [0 the 
drug has n01 been delinitely estahlished. 

• Gl and Growth Effects Abdominal pain and anorexia have been 
reponed in 7 and 2-4%, respectively. of children and adolescents with ADHD 
receiving methylphenidate hydrochloride extended~ releasc trilayer core tablets 
in c1inicaltriuls und in 7 and 9%. respeclivcly. or children with ADHD recei\'
ing methylphenidate extcnded-release capsule .~ (Metadate · CD) in clinic:lltri
also Anorexia also has been reported in about 3% or children ,with ADHD 
receiving extendcd · relell';e capsules (Ritalin · LA) and in 5% of children with 
ADHD rece iving melhylphenidate :IS a tr.msdennal system in controlled clin · 
ical trials. Allhough appetite suppression ami weight loss are common wi th 
stimu lant therapy. there is no apparent difference in their occurrence between 
methylphenidate or amphetamine (e..g .. dc .'( troamphetamine) thempy in chil
dren. Results of one study suggest thut prolonged methylphenidate hydrochlll
ride themp), (30-40 mg daily) may causc supnression of nonnal weighl ga in 
in childrcn. Results ohtn ana.lysis of weight and height. patterns in children 7-
13 years or age suggested that treatment with methylphenidate for up to 3 years 
was associated with a tempomry slowing in growth rate (on averugc. height 
gain was suppressed by about 2 cm .tnd weigh l gain was suppressed by 2.7 kg 
over 3 years). without evidence of growth rebound during this period of de
velopment. Published dat:l :Ire inadequate to detcmline whether lon!!-Icnn usc 
of amphelamines may cause similar suppres.~ i (ln or growth: however. it is an
ticipated that amphetamines. like methylphcnitlulc. also C:lUSC temporary 
growth suppression. Therefore. the manul'aclurers or stimulant preparalions 
state! that growth should be monilored during thempy with slimuhtnls. and 
children who arc nOi growing or guining height or weight as expected may 
require,temporary discontinuance of Ihempy. Allhough com:ems ubnut poten
tial dllsc-rclated growth delays in chi ldren have been I raised. a prospective 
follow-up study into adulthood found no significant impainncnl in height 
achieved. In general. studies of stimulants in children have found little or no 
decrease in expected height . wilh any dccrcusc in growth curly in treatment 
being compensated ror lOIter on. Ahhough drug holidays during summers hU\'e 
been suggested to minimize weight loss and other potemial adverse effccts. 
there current ly arc no data rrom controlled studies eSlablish ing whcthcr such 
holidays arc beneficial or associaled \\'ilh risks . 

. Vomiting w;L'~ reportcd in 3-4% und diarrhea wus reponed in:2% of children 
and !adolescents with ADHD recei ving methylphenidate hydrochloride ex
tended-release Irilayer core tablets in cJinicaltriul s. Nausea and vomiting were 
reponed in 12 and 10%. respectively. or children with ADHD receiving meth
ylphcnidalc as u transdennal system in cJinicalltials. Other adverse GI efrects 
of methylphenidate include weight loss during pmlonged therapy :lnd drync~s 
of the throat. 

• Hepatic Effects Abnonnal liver function. ranging from serum ami
notr.lOsref'JSC (transaminase ) devat ions to hepatic coma. ha .. been reponed in 
patients receiving methylphenidate. although:1 dt:linite causal relationship has 
not bcen Jeslabli shcd. Hepatotoxicity WllS associated with methylphenidulc ther-
i!py in' al leaSI olle paticnt. JI 

\I D ' 1 I' d S 'I' 'I R I' H ' I ... I • erma (logte an '- enSI 1"1 y ~l.IC IOns . ypersenS!llvlty reac-
tions including rash. urticaria. fcver. arthralgia. exfoliative dCnllatilis, erythema 
~ultifllnne with histopatholo£ic findings of necrotizing vasculilis. amlthnJII1-
b&:ylopenic purpura may occ ur in patients receiving methylphenidate. Stevens
Jdlmson syndrome has bccn reported mrc ly. Fixed drug eruption h:ls heen re
polled in p:nienls receiving mcthylphenidate. ahhough a de finite c:.usal 
relationship has not been established. Erythema occurs in a majority (If palicnls 
receiving methylphenidate as the transdennill system but generally1causes min· 
imal or no discomfon . • 

In a study evaluating the potential for methylphenidate transdennal system 
to cause. comaci sens itization. continuous exposure of the 'same skin site to 
tnmsdennal methylphenidate for 3 weeks resulted in contact sensitization: con· 
tact sens itizUlion wus con/inned by rcLimllenge in some individuals. COnine! 

sensitization has not been reported in paticnts who used the tmnsdennal syslem 
as prescribed (i.e. , allenmting application sites on Ihe hip). Howc\'er. because 
sensitization was nol specifically assessed in eflic,lcy studies. the incidence of 
contact sensitization associated with upproprinte usc of the tr.lnsdennal syslcm 
is currently not known. (Sec Precautions Associated with Specific Methyl
phenidate Fonnulations under Cautions: Precautions and Contmindications.) 

• Hematologic Effects Thrombocytopenia and/or easy bruisabi lity. l'p
ist:l.'(is. und gingival blecding: leukopenia; anemia: and eosinophilia have heen 
reported rarely in patients receivi'ng methylphcnidate. but a causal relationship 
to the drug has not bccn definitely establi shed . {Sec Other Precautions and 
COnlmindicmions under Cautions; Precautions :md COnlraindications.) 

• Cardiovascular Effects Sudden de:llh. stmke. myocardial i~farclion , 
angina. tach:ycardia. cardiac arrhYlhmias. palpil:nion, and increase or decrease 
in blood pressure and pulse rate may occur in palicnts ,rec-:iving stimulanL~. 
including methylphenidale. (Sec Cardiovascular Precautions under Cauliqns: 
Precautions and Contrnindications.l Isolated cuses of cerebral aneritis and/or 
occlusion have been report~d in patients rcceiving methylphenidate. Canliuc 
arrest. Raynaud 's phenomenon. peripheral coldnc .~ s • . and reversible i.~chelllic 
neurologic delicil have been reported in pa ti"nts rCl.:eiving methylphenidate. 
although a delinit!.' causal relationship has nOi been established. 

• Ocular Effects Blurred vision and difticulty with accommodatiun 
have been reported in patients receiving methylphenidate. 

• Respiratury Effects Upper respir.ltory lract infection. incre:lseu 
cough. pharyngitis. ~ inusitis, arid rhinitis were reponed in 8. 4. 2-4, 3. and 3t;r., 
respecli \·cly. of '~hi1drcn and adolescent s receiving methylphenidate hydro
ch lodue ~xtendcd- rl.·lell ... e trilayer core tahlet~ in clinical trials. Nasal conges· 
tion .mll nasopharyngitis were reponed in (1 antl5 ?h. respectively, of chiklren 
receiving ,methylphenidate as a transd.ennal systen;a in dinkal trials. 

• Other Adverse EfTects Pulmonary laic granu lomata. superficial ab
scesses. other foreign body reactions. and eos inophilia have been reported in 
drug abusers who have dissolved methylphenidate hydrochloride tablets in wa
ter and injected the resulting solution. 

Scalp hair loss has been reponed mrcJy in patients receiving methylphen
idate. but a causal rehllionship to the drug has not been definitely cstabli~hed . 

Dysmenorrhea hus been reported in adolescents receiving methylphenidate 
hydrochloride extended-releasc trilayer core tablets. ! 

• Precautiuns and Cuntraindications Psychiatric Precautio1ls 
Aggres~ ive behavior and hostility frequently arc observed in childrcn and ad
olescents with ADHD and have been reponed in p.l1ients receiving drug therapy 
for the disllTder. Although a causal relationship to st.imulants has nof been 
established. patients beginning trealmcnl fo r ADHD should be monitordJ ror 
the onset or worsening of aggressive behavior or hostility. 

Psycholic or manic symptoms (e.g., hallucinations, dclusionallhinking. ma
nia) h:lve heen reponed in children and adolescents without prior history uf 
psychotic illness or mani:! who received usual' dosaBcs of stimulants. In a 
pooled analysis (If multiple short-tenn , plucebo-colltrolled sludles. such s)'mp
toms occurred in about 0. 1 '10 of patients receiving usual dosages of stimulants 
(i.c ~ . methylphenidate. amptfet'[ttninc ) comparc\ ll'wii h OqD of thnse receiving 
placebo. Ir 'psychotic1or manit lkymptolll!; occ'ur ' durin£ stimulant therapy. a 
causal relationship to stimulant~' should hI! considered. and distontinu:\nce oj' 
thempy may be appropriate. !. I. 

Stimulants should be used ,v ith caul ion in Ihe management of ADHD in 
paticnts with comorbid bipolar disbhJer because of the potential fo r precipita
tion of mixed or manic episOdes in such palient s. Prior w ' initiatlng stimulalll 
Ihempy. patients with ADHD and comorbid deprcs!.ive symptoms should be 
carefully screened to delemlin'e if ihey are at risk' for bipolar disorder: such 
screening should include a detailed psychiatric history (e.g.! f'lmily hisiory or 
suicide, bipolar disorder. or depression). I II 

Stimulants may ex.lcerhate symptoms '()f behavior disturbance and thought 
disbrder in patients with al preexisting psychotic disorder. 

Euch I time mt thylphenidute is dispenscd. a medication guide should be 
provided to Ihe patient or careg iver. alert in!:!: them to the risks associated with 
s\imulant thcmpy ;(t;..g.: adverse psychiatric cffects. pussible cardiovascular 
risks) and :ldJ ising thcm of necessary precautions. ~Sce Other Precaulions and 
Contrai ndical ions under Caulions: Precautions and Conlraindicmions.) Patienls 
or caregivers should be instructed 10 infonn clinic ians o f preexisting illnesscs 
or condi tions. including suicidal ideat ion or behav iors or mental or psychiatric 
disorders. TItey also should be instructed to infoml clinicians immediately if 
adverse psychiatric efrecls (e.g., hallucinalions . . delusionu] thinking. mania) 

d' . I d I' I occur urfllg sumu ant I'lCrapy. 11;'1" 
Cardiol'oscuiar Precautions Stimulllllts . inc luding methylphenidnlc, 

Clluse mmlest increases in average blood pre.~sure (i:c., by about :2-4 mill Hg) 
nnd heart rate (i.e .• by ahol.\t 3-6 beats/minute ): lurger increases mily I1ccur in 
some patienls. Although modeSl increases would not be expected to have shon · 
tenn sequelae. all patients should be monitored for larger eh.mges in blood 
pressure 'lIId heart mte. C:lUtion is advised in p:ltienls with underlying medical 
conditions thai might be ;lffected by increases in hlood pressure or hean nlte 
(e.g .• hypenension. heart failure. recent myocardial infarction. venlricular ar-
rhythmia). I' 

Alihough a cnu.~a l relationship to stim ulants has nol been established. sud
den unexplained death. stroke.land ,myocardial infarction have been reponed 
in adults receiving usuul dosages of stimulant,<, for the treatment of ADHD. 
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Sudden unexplained death also has been reported in children and adolescents 
with structural cardiac abnonnulities or other serious cardiac conditions re
ceiving usual dosages of eNS stimulants. Results of one retrospective, ,case
control epidemiologic study shmved that there may be an association bel\ .... een 
use of stimulunI medications (e.g., methylphenidate) and sudden unexplained 
death in healthy children and adolescents. (See Cautions: Pediatric Precau
tions. ) Given the study limitations. the US Food and Drug Administration 
(FDA) is unable to conclude that these data affect the overall risk and benefit 
prollle of stimula.nt medication~ used (0 treat ADHD i~ chil~ren and adoles
cents. AmphetaJlllneS or other stimulants should not be dlscontmued by parents 
of children or patients receiving these medications f9r ADHD before consultin.g 
with their clinician. Because of postmarketing reports and the results of tillS 
and other epidemiologic studies. FDA is conducling an ongoing review of the 
safc ty of amphetamines and other stimulanls to evaluate a possible link between 
use of these a{!ents and sudden de.nh in children. To detennine whether there 
is ' a direct causal relationship between use 10F stimulanls and serious adverse 
cardiovascular events, the Agency Ifor Healthcare Research and Quality 
(AHRQ) and FDA announced in 2007 that. they nre collaborating on a large 
study evaluating clinical data on approximately 50Q,tlOO adults and child~en 
Will) received these drugs for management of ADHD during a 7-year perIOd 
ending in ::!OO5; data collection for the study is expected to be completed in 
::!(x)9. ~ 

Children, adolescents, und adults who are being considered for stimulant 
thempy should undergo a thorough medical history review (including evalua
tion for a family history of sudden death or ventricular arrhythmia) and physical 
examination to detect the presence of cardiac disease, and should receive fur
ther cardjOlc evaluation (e.g., ECG. echocardiogram) if iqitial findings suggest 
such dischse. Although some serious c.trdiuc conditions are independently as
sociated with an increased risk of sudden death, CNS stimulants generally 
should I/ot be used ih 'children , adolescents, or adults with known scrious struc
IUral cardiac abnormalities, cardiomyopathy, serious heart rhythm abnonnali
tics. coronary artery disease, or other serious cardiac conditions. Patients who 
develop exertional chest pain, unexplained syncope. or other, manifestations 
suggestive of cardiac discase during stimulant therapy should undergo prompt 
card inc evaluation. ! i 

Each time methylphenidate is dispensed, a medication guide should be 
provided to the patient or caregiver, alerting them to the risks associated with 
stimulant therapy (e.g., possible cardiovascular risks. adverse psychiatric ef
fccts) and advising them of necessary precautions. (See Other Precautions and 
Contraindications under Cautions: Prdcautions and Contraindications.)' PatienL~ 
or careg Ivers should be instructcd to infonn clinicians of pree,xisting illnesses 
or conditions. including cardiac or cardioVascular disease . They also should be 
instructed to in fonn clinicians immediately if adverse cardiovascular effects 
(e. g .. chest Ipain. shortness of,breath, fainting) occur during stimulant therapy. 

For further infonnation on screening for cardiac conditions, selecting ap
propriate candidatcs for stimulant therapy, and moniloring for treatmcnt-emer
gent cardiac conilitio~s, sec COlrdiovascular Precautions under Cautions: Pre
cau/ions and Contraindications, in tile Amphetamines General Staterpent 
::!H:::!(l.{)4. 'I II (. I 

Precautions Associated with Specific Methylphenidate 
Forllluiptions ' Adm inistration of Illcthylpheni'date hydrochloride chc,:,",u
ble tOlblels without adequatc lIuid may cause tablct contents to s}vell. resultmg 
in hlock:Jge of the throat or esophagus and, possibly, choking, Therefore, chcw
able tnbJcts ,should he taken with a_full gl qs~ li.e .. at lenst 240 mL l8 ouncesJ) 
Ilrl \\atc ~ or other fluid and shpuld /I{~f be~adlJ1iniste~cd in patients \~ith dif( ic~lty 
swallowing. Patients should be advls1;d to ImmedHltely seek medical aUenllon 
if they e~pcrlence chest pOlin, vomiting, or difficulty in swallowing pr breathing 
following administration of thc chewable tablets. I 

Individuals with phenylketonuria (i.e:, homozygous genctic dellciency of 
phcnylal;inine hydroxylase) and other individuals who must reslrict their intake 
of phenylalanine should be warned thaI each 2.5-, 5-, or 10-mg chewable tablet 
contains aspartame (NutraSwect- ). which is metabolized in tpe GI tract Iq 
provide about 0.42, O.H4, or 1.68 mg, respectively, of phenylalanine following 
oral administration. 

Methylphenidate hydrochloride extended-relcase capsules (Metadate" CD) 
contain sucrose and should not be used in patients with hereditary fructose 
illiolcrance, glucosc-galactose malabsorption, or suc'rase-isomaltase insuffi-
ciency. , ',I f 

i\lethylphenidale hydrochloride extcnded-relcase Irilayer core tablets gen
erally should not be used in paticllls with preexisting scvere GI narrowing sir~e 
obstruction Illav occ ur. I 

Paticnts re~eiving the mcthylphenidate transdcnnal system should be ad
vised to avoid exposing the application site to direct external hd t sources (e.g., 
heating pads, clectric blankets. hcated water beds) while wearing the transder
mal system. Release of methylphenidatc from the lransdemlal system is tem
perature dependent; releasc may increase more than twofold when the system 
is expo5ed to heat. (See Pharmacokinetics: Absorption.) I 

Use of the methylphenidate transdennal system may result in contact sen
sitization. Transdennal methylphenidate should be discontinued if contact sen
sitizat ion is suspected li.c., if erythema develops and is accompanied by evi
dence of a more intense local reaction [e.g., edema, papules, vesiclesJ that docs 
nO( improve substantially within 4H hours or that spreads beyond the applica
tion site ). Diagnosis of allergic contact dennatitis should be confirmed by ap
propriate diagnostic testing. Patients sensitized from use of the methylphenidate 
transdennal systcm may develop systemic sensitization or other syslCmic re-
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actions if methylphenidate-containing produCL'i arc administered via other 
routes (e.g., orally). Manifestations of systemic sensitization may include a 
flare-up of previous dermatitis or ofpnor positive patch test sites, or genemlized 
skin eruptions in previously unaffected skin. Other systemic reactions may 
include headache, fever, malaise. arthralgia. diarrhea, or vomiting. POlticnts who 
develop contact sensilization to the methylphenidate transdermal system should 
be under close medical supervision if oral methylphenidate thcrapy is initiated. 
Some patienL'i sensitized to melhylphenidate by exposure to the ~cthylpheni
date lransdennal system may not be able to receive methyiphellidate III any 
fonn. '" 

Other Precautions and COlltrailldicatiom; TIle manufacturer' s pa
tient infonnation (inedication guide) should be provided to the patient or care
giver eheh time methylphenidate is dispensed, and the clinician should discuss 
and answer questions about' its contents (e.g., benefits and risks of slimulant 
therapy, appropriatc use) as needed. The patient or caregiver also should b,e 
instructed to read and understand the contents of the medication guide before 
initiming' therap)1 and each time the prescription is refillcd. I 

Piuients or caregi vers should be instruclCd 10 inronn clinicians of prcexist
ing illnesses or conditions (e.g .. cardiac or cardiovascular disease : thyroid dis
ease, glaucoma, suicidal idemion or behaviors. mental or psychiatric disordcr. 
seizures, history of substance abuse). . . .. . 

The manufacturers recommend (hat laboratory tests, IIlcludtng pertodlc 
complete blood cell (\vith differential) and platelet counts. be performed peri
odically during prolonged inethylphenidatc hydrochloride therapy. However, 
the clinical rationalc'fo r this precaution has heen questioned by some clinicians 
since adversc hematologic effects havd occurred only rardy in patients receiv
ing methylphenidate and a causal relationship (0 the drug has not been conclu
sively established in these cases. Most clinicians consider routine hematologic 
monitoring unnecessary in the absence of clinical signs (e.g., fever, sore throm. 
unusual bleeding or bruising) suggestive of possible hematologic toxicity. al
though some clinici.ms suggest annual hematologic monitoring in any patient 
receiving prolonged thempy with the drug) In addition, thc American Acadcmy 
of Pediatrics (AAP) statcs tht t routine hematologic. serologic. or ECG moni
toring is I/O! necessary during methylphenidate thempy. 

If paradoxical aggravation of symptoms occurs during methylphenidate 
therapy. dosage should be. reduced or the drug discontinued. 'I'! 

Tolcrance and psychological dependence with!vary ing degrees of abnonnal 
behavior havc becn reportcd in paticnts chmnicaUy taking large doses of meth
ylphenidate. Frank psychotic episodes including hallucinosis can occur, partic
ularly with parenteral abuse. The possibility of'psychological or physical de
pendence should be considered, particularly when methylphenidate , is 
administered to alcoholics, cmotionally unstable patients, or' those known 10 
havc been addicICd to other drugs. The drug should be administered with cau
tion to persons with a history of drug or alcohol dependcnce since such 'Patients 
may increase dosage on their own initiative. II + '1, 

Abrupt withdrawal of methylphenidate following prolongcd admini~mation 
may unmask sevcre depression as well as the effects of chronic 'overactivity; 
paranoid and suicidal ideation, 'dysphoric mood (e.g .. depression, irritability, 
anxiety), fatigue. insomnia or hypersomnia~ psychomotor agitation, and dis
turbed sleep also may occur. Therefore, patients should be carefully superviscd 
during withdrawal of the drug; long-ternl follow-up may be rcquired since some 
manifcstations (c.g.; depression) may persist for prolonged periods. 

, Visual disturbances (diflkulty with accommoo mion , blurred vi sion) huve 
been reported in patients receiving stimulants, including methylphenidate. 

Methylphenidate should bc used with caution in patients with a hismry of 
seizurcs and/or EEG abnonnalities. There is some clinical evidcnce that stim
ulants, including methylphenidate, may lowcr the seizure threshold in patients 
with a history of seizures, in those with prior, EEG abnonnalities in the absence 
of seizures, and, very rarely, in those without a history of,seizures and no prior 
evidence of EEG abnonnalities. Although safe concomitant , use of mcthyl
phenidate and anticonvulsants has l not becn established, studies of methyl
phenidate use have not shown an increase in seizure frequency or severity when 
the stimulant was useu in patients receiving appropriate anticonvulsam therapy. 
If seizures occur , in palients receiving methylphenidate, (he drug should be 
discontinued. ,r'l I I I 'I 11 

Therapy with eNS stimulants may be associated with at least a temporary 
suppression of grow,th in children. (Sec Cautions: GI and Gr:O\,-;th Effc,cts, ) ~ 

Mcthylphenidate i~ contraindicated in patiellIs with a )lis!ory of marked 
anxiety, tension, and agitation, since the. drug may aggmv:Jte the~e symptom~ , 
Methylphenidate is also contraindicated in pat i.cnL~ with glaucoma, in paticnL~ 
with motor tics or a family history or diagnosis of Tourctte's syndrome l al~d 

in thosc known to be hyper~en~itive to ~he 9I[1g'l Howcver, A(I.'p ~ta ~e:~ tl~ at the 
presence of tics before or dUTIng medical management of 'ADHD LS 1101 an 
absolute contb ihdication t~ stimulant drug usc. '(Sec the (\p'ening discussion irl 
Cautions.) M~thylphenidate also'is contraindicated during or 'within ' 14'days of 
administration of monoamine oxid:JSc (MAO) inhibitors'sinc.c hypertensiv'e c'ri ! 

i r , I A 'J ) , " sis could result. \See Drug nteractlOns: ntl eprcssants. " U I 
.1 I , 

• Pediatric Precautions Although safely and efficacy of methylphen
idate in children younger than 6 years of age have not been eSlUbli shed. ,the 
drug has been used in several controlled clinical studies in preschool-aged 
childrcn up to 6 years of age. Some studies reported higher rates of Ildverse 
effects, particularly with higher dosages, than hlld 'previously been reported in 
children 6 years of age and older and the advcrse effects reported' in preschool
aged children may be differenr than thosc reported in older children with 
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ADf·ID. Some of Ihe adve rse behavioral cffccL<; reportcd in clinical studies in • Treatment In thc treatment of methylphenidate overdosage. general 
preschool-aged children receiving methylphenidatc also wcn: reponcd in those physiologic supportive measures, including maintenance of, adequatc circula-
receiving placebo: some of these behaviors may actually improve in presdlOol - tion and respiratory exchange should be immediately instituted. The putit::nt 
uged children receiving methylphenidate rthcrapy. IOther issues involvcd with should be protccted against sclf-injury and should be iso"luted to avoid possible 
the usc of stimulants in chih.lrcn younger than 6 years of age are the lack of externa[ stimuli. In cases of ovcrdosllgc involving trunsdermal mcthylpheni-
cstablished dosage recommendations for this population. Additiona[ study und datc: all tranooemlal systems of the drug should be removed immediatcly and 
expericn(.·e arc required to elucidate further thc safely and eHicacy of the drug the skin cleansed of any remuining adhesive; the potential for continued ab-
in this age group. sorption of residual drug in the skin following system removal should be con-

Long-tenn admi nistration of CNS st imulants has heen associated wi th at sidered. If signs and symptoms of acute toxicit), are. not 100 severe and the 
least ;r temporary ,suppression 01" nomml weight and/or height patterns in chil- patient is conscious, gastric contents may be evacuatl.!d following ingestion of 
dren: patients requiring long-term titerapy with methylphenidutc shoulu he oml dosage fornu; by induction of emesis or gustric lavage. In patients with 
care rully muniton:d and the drug should be discontinued tcmporarily in chil- severe intoxication. administration of u care fu lly titrated dose ofa short-:lcting 
dren in whom suppressiun of nonna[ growth or weight gain is observed. How- burbitumte may be required before beginning gastric lavage. External cooling 
evcr. AA P states that studics of stimulants in children genemlly have found procedures may be required for the trealment of hyperpyrexia. EffcCljvcnes.'i 
lillie or no decrease in expected height, with any decrease in growth early in of peritoneul diulysis or exuacorporeal hemodiulysis for the treatment of meth-
trcatmcnt being compensated for later on. (Sec Cautions: Gl and Growth Ef- ylphenidate overdosage has not been established. ! 

fects.) , I 
Sudden ueath has been reported in children and adolescents with stru(Jtural _P_h_a_r_m_a_c_o_l_o~g~y,--_--:----,-: __ --,--,-----,-,---___ --,-_____ _ 

cardiac abnonnalities or lliher serious cardiuc. conditions n:ce iving usual dos- TIle phammcologic actions of methylphenidate nrc qua [itatively similar to 
ugcs of CNS stimulanL'>. Results of one rctrospcrtivc. case-control epidemio- those of the llmphct:ll1lines and include CNS and respiratory stimulation :md 
logic study suggested a possible assockllion between usc of stimulam medi · weak sympathomimetic activity. The mechanism of lIction involved inlhe ccn. 
c:n ions and sudden unexplained death in healthy children nnd :ldoicscents. (See tral effect of methylphenidate hus not been detennined. 1lle main siles ofCNS 
Cardiovascular Precautions under Cautions: Precautions and COnlraindic:1- action appear to be the cerebral cortex and subcortical structures including the 
tions.) I I thalamus: stimulution by methylphenidate causes an increasc in motor activity . 
• Pregnancy and Lactation Although there arc no lIdcquate ~lnd con- mental alertness, di minished sense of fatigue, brighter spirits. and mild eupho-
trolled studies 10 date in humans. methylphenidate hydrochloride has been ria. Methylphenh.liltc apparently produces an unurexigenic effect. In usualthcr-
shown to have ICflll o!1,cnic effects in rabbi ts when given aI dosages 100 and 40 apeUlic oral dosage, methylphenidate exhibits only moderate. effects on the 
times the recol1lmendedrhuman dosage on a mg/kg or mg/m~ basis. respec- peripher:t11circulatory system. 
tively. Methylphcnid.lte hydrochloride should be used during pregnancy only Pharmacokinetics 
when the potential henelits justify the poss ible risks to the fe tus. :"::':'::':':':':::':':'::':':::':':':'::':':::'-~-:-:-'---,----,-_:-:---,-:-__ --'-_--,-_:-__ 

It is not known whcther methylphenid:lle is distributed into human milk. • Absorption Methylphenidatc hydrochl oride appears to be well !lb-
BeC:Hlse many drugs arc qistribUied into human milk, caution should be exer- sorbed from the Gl tract; ,however, oral bioavailability 91"the drug is [ow (about 
ci sed if methylphenidate is administered to il nursing woman. 30%: range: "1 0-52%), which suggests substu'1tial lirst-plL'iS metaboli sm. Fol

Drug Interactions 

• Anlidepressanls Because mono:ml ine oxidase (MAO) inhibi tors po
tentiatc the'pressor effects of sympathomimet ic drugs. methylphenidate is con
traindicated in patients currently receiving. or having rccently receh'ed (Le .. 
within 2 weeks), MAO inhibitor therapy. 1lIC metabolism of tricycl ic :llllide
pressants (c.g., imipramine. clomipramine, desipramine) l\:Is been reponed to 
be inhibited when thc. .. e drugs arc used in patients receiving methylphenidate: 
Some manufacturers stale thai the metubolism of selective serotonin-reuptake 
inhibitors (SSRls) muy bc inhibited when methylphenidate is used concomi
I:mt ly. Dosage reduction oflricyclic antide pressants :lnd SSRls may be required 
in pat icnts receiving concomit,lIIt methylphenidate therapy. 
• Cardiovascular Agcnts Methy[phenidate should be used with cau
tion in patients rece iving pressor agent.~. Methylphenidate may antagonize the 
effects of antihypcnensivc agents (e .g .. guanethid ine [no longer commercially 
:wail able in the US n or bretylium. Rare C:lSCS of seriou.~ advcrse cardiovascular 
(.'ffeets. including deuth, have occurred in patients receiving methylphenidatc 
.md c1onidine' collcnmitanIJy.-ahhough due to thc presence of possibly COIl

fo unding risk factors and lack of systematic evaluation. causality has not been 
established. 
• Othcr Drugs The metabolism of coumarin :!IIticongu[ants and anti 
convulsants (e.g .. phctloharbital. phenytoin. primidone) has been reported to 
be inhibited when these drugs arc admini stered in palients receiving methyl
phenidate. Although udditional studies did not confinn the rcponed inhibition 
uf metabolism of alll iconvulsants and coumarin anticoagulnnts. the possibility 
that methylphenidale Illay ruise the serum concentrutions or these drugs to toxic 
concentrations necessitating a uecrease. in dos:lge shouhl be considered. Ad
ditionally, metabolism of phenylbutazone tno longer commercially available 
in the US), ha.<; been reported to be inhibited when administered in patient s 
receiving methylphenidatc hydrochloride conventi on!!l or e.\Iended-release tah
lets. Dosage reduction of coumarill unticoagu lants. anticollvulsants. or phenyl
butazone may be required in patients receiving concomit:ll1l melhyl phenidate 
therapy. It may be necessary to monitor plasma drug concentrations (or. in th t! 
case of coumarin anticoagulants, prothrombin time [PT[) whcn methylpheni 
d:lle is initiated or discontinued. 

Smdics to evalume the effect s of changes in gastric pH on the absorption 
of methylphenidate hydrochloride administered as extended-release capsules 
(Ritalin- LA) have nOI been pcrfonned to date; the manufacturer states that 
concurrent usc of drugs that increase gastric pH (e.g .. antacids. H!-receplOr 
antagonists) cou ld potcntially alter the release chamcleristics of the fomml;l-
ti oll. ' , 
Acute Toxicity 

• Manifestations Acule toxicity due to methylphenidate ove rdosage re
sults in symptoms simil ar to those of acute amphetamine intoxication and may 
be manifested by cardiovascular symptoms including flushing. palpitation. hy
pertension. cardiac arrhythmias. and luchyc:lrdia. Mental disturbances such us 
coil"fusion, 'delirium ,- euphoria, halluci n:llions, and to,xic psychosis may also 
occur. Other symptoms of overdosage include agitation, helldnche, vomiting. 
dryness of mucmrs1i-llembmnes. mydriusis. hyperpyrexia, sweuting, tremors. 
hypcrrellexi:J. JIluscie twitching, and seizures which may be followed by coma. 

lowi,ng oral administr:ltion of methylphenidate hydrnch[llride as cOllventiolllll 
tllblclS, oral solution, or chewable tablets, peak plllsma concenlrJt ions were 
attained at approximately 1-2 hours. Methylphenidate hydrochloride oml so
lution and chew:lblc tablets arc bidequivalentlo methylphenidate hydrochloride 
cunvenliOllal tablets. 

Extcndcd-rclc:lse rT}ethylppenidutc hydrochloride tuplets arc absorbed more 
slowly but 10 the same eXlcnt as the conventional tablets. Following ,oral ad
ministration of mcthylphenid:'ue hydrochloride extended-release tablets (Meth
ylin- ER. Ril;l[in-SR k) in children. peak plasma concentrat ions were '1lIained 
at 4.7 hour~ . , " , 

After oral administration of mellly lphenidate hydrodlloridc ::w or 4() mg as 
extended-releasc capsules ~Metad'lte · CD) in children, peak plasnm conccn
trations wcre a((aincd at 1.5 hour.~ and again at 4.5 hours afte'r a dose. In 
children. the lI1ean peak plasma' cnncenlratiotl and mean :Irca under Ihe plasma 
coricentrati on-time curvc (AVC) fur methylphcnidate were slightly [ower fol
lowing adm inistration of 20 mg 0]" the drug once daily as Metadatc · CD ex
tended-release capsules than following administration ur' 1O mg twice daily as 
conventional tablets. In children and adults. the rel:ui ve bioavailability of Ri
talin" LA e.xtended-rele:L'ie capsules administered once dailv is comparable to 
tld t of the convt!ntional tablcts lidm inistcretI twice daily .4 hours aran. TIle 
initial rate of abs(Jrp'tion of methylphenidate hyurodlliJride and the time to lirst 
and sccond peak plasma concenlr:Jtions were similar follnwing :ldministfUtion 
01' 40 mg of the dnJg once dilily as Ritalin - LIA extended-releasc capsules or 
20 mg twice dail y (given 4 hours :lpan) as convent ional t:Iblels. but greatcr 
interindivillual! vuriabililY and a smaller difference hctwecn peak and trough 
plasma concentrations (resulting fmm a lower second peak concentralion and 
a higher minimum concentration between the .:! pcak conccntrations) were 01'1-
scrved with Ihe cXlCndcd~rcleasc capsules. In adults, the relative bioavail:lbility 
of the extended-release trilayer core wblels of mcthylphehidilte hydroch loride 
(Concerta"') udministcred once duily is comparable 10 Ihat of the conventional 
IUb[ets mlministered 3 times :dail y. Following bral :ldministration of the ex
tended-release trila},ercore tablets of methylphenidate hydrochloride in healthy 
aduIL'i. an init ;;ll peak plasma concentration is auained w1thin I hour while peak 
plasma concentrations of ahout 3.7 ngJmL are achieved within upproxilllately 
6-[0 hours. td ,J' ,I I I t 

Following application of u single trumdcnnal system (Daytranu ro ). peak 
plasmu methylphenidate concentrations arc allained within 7.5-10.5 hours. Ap
plication of the transdemml system 10 inflamed skin result s in shorter lime to 
peak pla.'ima concelllration ( 4 hours) and a thrcefold increa.'ie in peak phlsma 
concentration and AUG compared wilhlapplication to intllct skin . When heat 
is applied to the tr:msdennal system after upplic:ttion. time 10 peak pla.<;ma 
concentration occ urs 0.5 hour earl ier. and meuian peak plasma concentration 
and AUC arc twofold and 2.5-fold highl.!r: respectively. than those obscr.ved 
following application without heat. App[ication sites other than the hip can 
have different absorption charucleristics and have not been adequately studied. 
SOllie data suggest that transdcmlUl absorption of mcthylphenidate may be 
increased wilh chronic adminislration. r 

Effects persist for 3-6 hours after oml adminislrution of conventional tab~ 
Icts, about 3-8 hours after nrJ.1 administrmion of ccrtain extended-release tah
lets (e.g., Metadate· ER; MethylinS ER. Ritalin-SR '" ). and about 8-12 hours 
after oral lluministratilln of extended-release lrilayer core tablets (Conce rtu~ ) 
or extended-release capsules (e.g., Metadate Jl CD. Rita[in 'll; LA). 
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Because of substantially greater fi rst~pass metabolism following ora l com~ 
pared with transdermal adm inistration. a lower transdennal dose of methyl
pht!nidllte may resu lt in greater systemic exposure to d-methylphenidalc (the 
morc pharmacologically active isomer) than a higher (on a mg/kg basis) oral 
dose of the drug. Following repeated transdennal adminislr.ttion of methyl
phenidate, I-methylphenidate is systemically available; on average, systemic 
exposure to I-methylphen idme is 27-45% less than exposure 10 d-melhylphen
idate. Lillie. if any. I-methylphenidate is syslCmically available following oral 
administration of the drug. 

In adults. administration of methylphenidatc hydrochloride ,20 mg as an 
oroll solution with a high-fat meal delayed the peak plasma conccntration by 
approximutely I hour and increased the average peak plasma concentration and 
AUe for methylphenidate by 13 and 25%, respectively; the magnitude of in
crease in peak plasma concentration and AVC is simi lar between methylphen
idate hydroch loride oral solut ion and conventional tablets. Administration of 
mcthylphcnidate hydrochloride 20 mg as chcwablc tablets with a high-fat meal 
in adults delayed the time to peak plasma concentration by approxim:ucly I 
hour and increased the AUC by about 20%; the magnitude 'of food efrect is 
comparable to that observed with conve ntional tablets . Administration ofmeth
ylphenidatc hydrochloride 40 mg as extended-release capsu les (Metadate'r. CD) 
with a high- fu t meal in adults delayed Ihe first peak plasma concentration by 
approximately I hour and increased the avcrage peak plasma concentration and 
AUC for methylphenidate by 30 and 17%. respectively. In a s ingle-dosc study 
in healthy aduIL'i. 'ldministration of Ritalin- LA extcnded-rclcase capsu les with 
a high-rut breakfast dclayed the first and second peak plasma concentrations 
~lOd decrcased the second mean peak plasma concentrat ion by 25% compared 
with administrat ion in the fasting state. However. the bioavai lability or the 
ex tended-release capsules ( i.e .. Metad:ue~ CD. Ritalin'!:: LA) was not affected 
by opening the l"upsu les and sprinkling thc contents onto applesauce. 

• Distribution Thc extent o f methylphenidate distribution in humans is 
unknown. 

• Elimination Methylphenidate is metabolized primaril y by de-csterili 
cation to fonn a -phenylpiperidine acctic acid (ritalinic acid). wh ich has lill ie 
or no ph~mnacologic activity. Some dalU indicate that clearance of mcthyl 
phenidate increases with increasing wcight. suggesting that patients with higher 
body we ight may have lower exposures to lotal mcthylphenidate at s imilar 
doses. ' 

Following oru l administration of mcthylphenidate hydrochloride conven
tional tablets in udu lts or children. the mean tenninal cli mination half-life was 
reported to be 3.5 or 2.5 hours. res{X:ct ively. The mean lenninal elimination 
half-l ifc following oral administration of methylphenidate hydroch loride as an 
oral solution in udulls is similar to that fo llowing administration of conventional 
tablets. 1lle mcan tenninal half-life following oral admi nistration of methyl 
phenidate hydrochloride 20 mg as chewablc tablets in adults is 3 hours. which 
is comparable to that following administration of conventional tablets. Follow
ing oral admin istration of methylphenidatc hydroch loride conventional (5 mg 
3 times daily) or ex tended-rclease trilayer core lab lets (Concerta" ) ( 18mg once 
daily) in adults, thc plasma elimination half-life reported ly is 3 or 3.5 hours, 
respecti vely. Following ma l administration of a single 20- mg dose of mcthyl
phcnidate hydroch loride as extended-re lease capsules (Mctadate» CD) in 
adults , thc me.m tenninal, half-li fc or thc drug was reported to bc 6.8 hours. 
The mcan elimination half-life of methylphenidate following removal of the 
tmnsdennal syslem in ch ildren 6-12 ycars was ~pproxim;lte ly 3-1 hours ford
methylphenidatc and 1.4-2.9 hours for '-methylphenidate. 

Following oral administration of 20 mg of radiolabeled methy lphenidate 
hydroch loride as convcntional tablcts. approximately 50. 80. and 95% of the 
dose was recovered as metabolites in urine within 6. 24. and 90 hours, respec
tivcly. 

Chemistry and Stability 

• Chemistry Methylphenidate hydrochloride is a piperidine-derivative 
stimul ant. The drug occurs as a fine. white. odorless. crystalline powder and is 
freely soluble in Water and solu ble in alcohol. Methylphenidate hydrochloride 
is commcrcially available as convemionaltablets, chewable tablets. and an oral 
so lution ronnu lutcd.for immediate relea<;e of the drug; extendcd-release tablets 
(e.g .• Metadate lO ER, Methylin~ ER. Ritalin-SR q"» with an intennediate duroltion 
of action; and ex tcnded-release capsules (e.g .. Mctadatee CD, Ritalin- LA) and 
extended-release tablets (e.g., Concertll-'l) with a longer duration of action. 
Methylphen idate is commercially available as' a transdennlll system. 

The commercially ava ilable methylphenidate hydrochloride extended-re
lease capsules (MetadateJ: CD) contain 30% of thc dose in immediate- release 
pellcts and 70% of the dose in ex tended-rclease pellets that slowly release 
methylphenidate. Thc commercially available methylphenidate hydrochloride 
extended-re lease capsules (Ritalin :: LA) contain the drug in equal amounts in 
immcdiate- and extended-release pellel<;. 

1ll(~ commercially available extended-release tablets of methy lphenidate 
hydroch loride (Concerta lO

) contain the drug in an oml osmotic delivery system 
fomlUlation. The osmotic dclivery system consists of an osmotically active 
trilayer core (comprised of two layers containing the drug and a push layer 
containing osmotically active components) surrounded by a semipenneable 
membrane with an immediate-relea~e drug overcoat and a laser-drillcd delivery 
orifice. When exposed to water in the OJ tract, the drug overcoat is solubilized 
providing an ini tial dose of methylphenidate; as water enters thc [onnulation, 
the osmolic layer cx pands and the drug is pushed OUI the delivery orifice of 
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thc mcmbrane into the GI tract at a controlled rate, The rate of methylphcnidate 
delivery in the GI tract is independent of G1 pH or the presence of food in the 
G1 tract. The inen tablet ingredients remain intact and are eliminated in feces. 

The commercially available transdennal sy!itcm of mcthylphenidate con
sists of a lam inate film backing layer. an adhesive layer containing the drug. 
nnd n protectivc lincr auached to thc adhesive surface. The methylphenidate 
dosagc deli vered is dependent on the size of thc transdcnnal systcm and the 
length of time the systcm is worn. 

• Stability Mcthylphenidate hydrochloride tablets, ex tendcd-rclea'iC tab
lets, extended-release trilayer core tablets (Conccna~). and cxtended-release 
capsules (Metadate lO CD. Ritalin~ LA) and ml!thylphcnidate tmnsdennal sys
tems should be stored at a controlled room temperaturc or 25°C, but may be 
exposl!d to temperatures ranging from 15- 30°C. Methylphenidate hydrochlo
ride oral solution and chewable tablets should be stored at 20-2YC. 

Pre'parations 
Methylphenidate hydrochloride is subject to control under the Fedcral Con

trolled Substanccs Act of 1970 as a schcdulc II (ColI) drug. 
Excipients in commercially ·avuilable drug prepumtions may have clinically 

important cffecL" in some individuals: consult specific product labeling for details. 

Methylpheniddte 
Topical 

Trans dermal 
System 

10 mg/9 hours (27.5 mg/12.5 Oaytra na ~ (C· II ), Shire 
cm~) 

15 mg/9 hours (41 .3 mg} Daytrana" (C-II). Shire 
18.75 cm") 
20 mgl9 hours (55 m9/25 Daytr8na~ (C-II). Shire 
ern'"') 

30 mg/9 hou s (82.5 mg/37.5 Daytrana" (C-II I. Shire 
cm2) 

Methylphenidate Hydrochloride 
Oral 
Capsules, 
extended
release 
(containing 
beads) 

, , , 

Solution 

Tablets 

10 mg (beads. extended· 
, release 7 mg with 3 mg 
immediate-release) 

10 mg (beads, extended
release 5 mg with 5 rng 
immediate-release) 

20 mg (beads. extended· 
release 14 mg with 6 mg 
Immediate-release) 

20 mg (beads\ extended· 
re lease 10 mg with 10 mg 
immediate-release) 

30 mg (beads. exlended
release 21 mg with 9 mg 
immediate-release) 

30 mg (beads, extended
release 15 mg with 15 mg 
Irrmediate-release) , 

Me'todato~ CD (C-II). UCB 

Rltalln ~ LA (C~ Il ), Novartis 
I 

Motadale ~ CD (C-II ). UCB 

Rilalln~ LA (C-Il ), Novartis 

Meladate" CO (C·III. UeB 

R ltalln ~ LA (C-Jl ), Novartis 

40 mg (beads. exlended· Metadate" CD (C-lI), UCB 
release 28 mg with 12 mg 
immediate·release ) 

40 mg (beads. extended- Ritalin" LA (C-1I). Novartis 
release 20 mg wilh 20 mg I 

Immediate-release) 
50 mg (beads, extende'd- Metndato" CD (C-II). UCB 
release 35 mg'with 15 mg 
immediate·release) 

60 mg (beads. extended· Metadate" CD (C· II). UCB 
release 42 mg with 18 mg 
immediate-release ) 

5 mg/5 mL Methylln" Oral Solution (C-H). 

10 mg/5mL 

5 mg· 

10mg·.I' 

Sciere 
Methylln" Oral Solution (C-II). 
Sciere 

Methylin ll (C- II ). Mallinp<rodl 

Methylphenidate Hydrochloride 
Tablets (C-1I1 
Ritalin " HydrochlorIde (C·II), 
Novart!s ' 

Methylln~ (C-II; scored). 
Mallinckrodt 

Methylphenidate Hydrochloride 
Tablets (C·II) I' 

Ritalin - Hydrochloride (C-II ; 
scored), Novartis 
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Tablets. 
chewable 

Tablets, 
extended-
release 

Tablets, 
extended
release core 

20 mg' 

iI' 

2.Smg 

5 mg 

lOmg 

10mg 

20 mg-

Methylin" (C-II; scored). 
Mallinckrcdt 

Methylphenldale Hydrochloride 
Tablets~(C.II ) 
Altalln ~ Hydrochloride (C· II: 
scoredJ. Novartis 

Methylln~ (C-II), Sciele 

Methyllr, :o (c·m. Sciele 

Methylln" (C-Il : scurcd). Sciele 

Metadate" EA (C-II), UCB 

Methylin' ER (C-IIl. Mallinckrodl 

Metadate· EA (C-II), UCB 

Methyl/h," EA (C-II). Malllnckrodt 

Methylphenidate Hydrochloride 
Tablets (C· 11) 

Rltalln-SR " (C·I1). Nova~is 

18 mg (core 14 mg wilh 4 mg Concerta'" (C-II). McNeil 
immediate-release) 

27 mg (core 21 mg with 6 mg Concerta" (C· II). McNeil 
immediate-release) 

36 mg (core 28 mg wilh 8 mg Concerta- (C·II ). McNeil 
immediate-release) 

54 rng (core 42 mg wilh 12 Concerta" (C. II). McNeil 
mg immediate·re lease) 

· QvD il alll~ frum one or mo:l!'C m:m uraduln. o.lhlribtJlor. andIor n:p;tclagn by .:encric / lIOfll'rupri etary) !'I<ImC 

. '. 
Sd~('I"d RC";J ;,mJ '''mUlr-;.! :!1I11J. 0 C"f'.lrl j; llI. } ' IIIJlllry / 97J. Alllainlll SlJd r l)' .1Ifeuilh·SYJlmJ 
PlJurmlll'i.lU.iJJ!'. ' 

Modafinil 

• Modafinil is u CNS stimulant thai is structurally' and ph:mnacologically 
dist inct from other currently uvailable CNS st imulants. , .. 
Uses 

Modafinil is used 10 improve wakefulness in adults wilh excessive s leepi
ness associated wit h narcolepsy, obstructive sleep apnea/hypopnea syndrome 
(OSAHS). and shift' work sleep disorder (SWSD). Careful allention to tht; di
ngnosis ami treatment of the underlying sleep disorder is essential whenever 
modallnil is used in paticnL~ with these cond itions. (See Diagnosis of Sleep 
Disorder.; under Wamings/precaut ions: General Precautions. in Cautions.) 

.. Narcolepsy Modalinil is used in Ihe symplOmatic t.reatment of narco
lepsy to improve wakefulness in :ldults wilh excessive 'daytime sleepiness 
(EDS). Narcolepsy is II CNS di sorder ch aracterized by somnolence. orten ac
companied by sudden att acks of weuknc'ss (cataplexy) whi le awake and dii 
ruptcd nocturnal sleep. and occasionally by hypnagogic hallucinations andlor 
sleep paralysis before f:l lling asleep or awaken ing ~ The disorder involves dys
regulation of wake fulncs~ and sleep. ' 

Efficacy of modafinil has been eSlablished in the US in 2 double-blind, 
mullicenter, placebo-controlled clinical trials of 9 weeks' dumtion. In these and 
other clinical slUdies. modafinil 200 or 400 mg daily increased daytime wake
fulness und ulertness und decreased the number of daytime sleep episodes as 
uetermined by sever:ll objective (e.g., the Mult iple Sleep Lutency Test [MSLTJ, 
the Maintenance of Wakefulness Test [MWT], the Steer Clear Perfonnance 
Test [SCPT]) und subjective (e.g .. the Epworth Sleepiness Scale [ESS]) mea
sures of s leepiness. Putients -showed an enhanced ability to remain awake with 
both dosages relative to placebo at 3. 6. and 9 weeks. and a t study end point 
(Ia.<;t post-basi inc a s.~essment while the pmiem was in the study) :md also greater 
global improvement in overall diseuse statu~ (measured by the Clinical Global 
Impression of Change (COl-C]). However, despite the clinical improvement, 
nienn objective and subjective measures of sleepiness did not completely nor
malize with modafinil therapy. with a degree of clinically important physiologic 
sleepiness pcrsi.<aing despite thempy. The percentage of p:uient s exhibiting any 
degree of improvement in overall di sease status on Ihe CGI-C in the two 9-
week studies es tablishing efficacy in the US was 60-72, 58-64, or 37-38% for 
the 400-mg regimen. 200-mg regimen, or placebo. respective ly. The efllcacy 
of the 2 modufinil dosage regimens was not shown! to differ significantly in 
these studies. ,[ ! I I' 

Although the long-term efficucy of modafin il has not been established sys
tematically beyond 9 weeks, improvements in overall disease status on the COl
C and in subjective measures of sleepiness on the ESS were maintained in a 
40-weck open-label ex tension of one of the trials. In this open-label extension. 
the percentage of patients exhibit ing improvement on the CGI·C ranged from 
84% after 2 weeks of extension therapy to 91 % after 40 weeks. The drug also 
was well tolerated for up to 40 weeks of thempy. with II % of patient.s discon
tinuing modafinil because of <ldvcrse elreets and 14% because of inudequate 

therapeutic effec t. Although most patients enrolled in the 2 cl inical trials es
tablishing emcncy in the US had histories of cataplexy, those requiring anti
cataplectic therapy generally were excluded from enrollment. Therefore, cur
rent evidence of emeacy for modaflnil is limited principully to effl!cts on 
excessive daytime sh!epiness. In one study in a limited number of patient s, 
cataplexy was nOi affected by modalinil therap),. 

Modafini l did not affect the initiation, mninten:lIlce. ([ual it ),. or quamit)' o f 
nighttime s leep and did not affect the ability to \'olunt .. ri ly s leep (n .. p) during 
the daytime. Like other CNS stimulants modalinil cun niter mood. perception. 
th inking, and feelings and can cause psychoactive and euphoric effects. How
ever. in clinical trials, there wns no clinicully import:mt association between 
modafanil and the incidence of agitat ion in patients. In animals. modalinil is 
reinforcing; however. Ihe somati c effects of the drug were compurable to those 
of caffeine and differed from those of amphetamine. Although there currently 
docs not appear to be evidence of problems with modafinil abuse, caution is 
recommended in patients with a history of drug or s timulallt abuse. WilhdrJwal 
of modafinil hus not been associated with any manifestations of dependency. 

• Obstructive Sleep Apnea/Hypopn~a Syndrome Modulinil is 
used in the symptomatic treulment of OSAHS to improve wakefulness in adults 
with excessive sleepiness. TIle drug should be used as an adjunct to standard 
treatment(s) for the underlying obstruc tion (e.g .. nasal continuous positi ve air
way pressure {CPAPJ). if CPAP is considered the treatment of choice for a 
patient with OSAHS. evef)' effort should be made to optimize CPAP treatment 
for an adequate period of time prior to initiating modafinil therapy. When 
modallnil is used adjunctively with CPA P treaHnent, the encouragement of and 
periodic assessment of CPAP cdmpliunce is necess:!!)'. 

Efficucy of modallnil in ~ducing excessive daytime sleepiness in pat ients 
with OSAHS was established principully in 2 multicenter, placebo-controlled 
clinical trials. In both of these studies, enrolled patients met Ihe Intemation:d 
Classification of Skep Disorders (lCSD) ,'riteria for OSAHS. which also are 
consistent with DSM-IV criteria. TIlese criteria include either excessive sleep
iness or insomnia with frequent episodes of impaired breathing during sleep 
and associated feut ures (e.g., loud snoring, morning hendaches, df)' mouth upon 
awakening) or polysomnography demonstrating more than 5 obstructive "pneas 
(each greater than 10 seconds in duration) per hour of sleep and 00l! or more 
of the following: freq uent arous.lls from s leep associatef.i with the apneas: bmd
ytachycardia; and arterial oxygen 'des.lluration in association with the apneIL~ . 
In addition. all patients enrolled ill these studies had e :~cess ivc daytime sleep
iness a~ demonstrated by a score of 10 or higher· on the Epwonh Sleepincss 
Scale (ESS) despite treatment wjth CPAP. Evidence that CPAP was ellective 
in reducing ,the episodes of apnca/hypopneu also was required ulong with doc-
umentation of CPAP usc. , 

In the first multicenter, p laccbo-controlle~ study, which was of 12 wL'eks ' 
duration, patients were randomized!q n:ceive modafinil 200 mg daily. mnda
finil 400 mg daily, or placebo. TIle majority of p:lIienL'i 180%) in this study 
were fully compliant with CPAP (defined as C PAP usc for more thun 4 hours 
per night on more than 70% of night.~ ) : the remainder of patients were partially 
CPAP compliant (deli ned as CPAP usc for less than 4 hours per night on more 
than 30% of ni ghts) . Efficacy of modafinil was principally evaluated by meus
urement of s leep latency a~ assessed tiy the Maintenance o f Wakefulness Test 
(MWT) and eh:mge in the patient 's overall disease Sl:ttus as measured by the 
C linical Global Impression of Change (CGI-C) at week 12 or at the final visit. 
TIle modafinil-trealed patients demonstrJted a signifieunt improvement in their 
abi lity to remain atvake us measured by the MWT at the study end point and 
ill their clinical condition as measured by (he CGI -C comparcd with those 
receiving placebo: The 200- and 400·mg daily doses produced similar dinical 
efficacy in this study. t 

lri the second multicenter. placebo-controlled swdy, which was of 4 weeks ' 
duration, patients were randomized to receive either modafinil 400 mg daily or 
placebo. Doeument.llion of regular CPAP usc (for ai least 4 hours each ni ght 
on 70% of nights) was required for all putients. Effic.:lcy in reducing dayt ime 
sleepiness was principally assessed lly the change from baseline on the ESS at 
week 4 or the lina l' visiL Patients who 'received modafinil demonstrated it sig
nificant! reduction in their ESS score from baseline (mcan scores reduced by 
4.6) compared with p:ttlcnis n...eei ving placebo (menn scores reduced by 2). In 
addition, the percentage of pat ients \~ith nommlized daytime sleepine~s (ESS 
scorc less Ihan 10) was signific:lntly higher for the lIlodafinil group thun for 
those receiving placebo (51 and 27%. respectively). NighHime sleep as mea
sured by polysomnogmphy was not affecled by llIodafinil administration ill 
these 2 studies. i " 11 't'j I 

The manufacturer states that the long-tcrm efficacy (e.g .. longer than 12 
weeks) o f I?oda linil in OSAHS has not been systematicall y. evaluated in pia
ccbo-comrolled studies to date. However. a 1 2-n~onlh . noncomparati ve exten
s ion phase Or the 12-week. placebo-controlled Irial itl which patients rc(eived 
modafinil 200. 300. or 400 mg daily demonslrated substantial reductions in 
ESS score~ compared with baseline follo}ving 3 r 6. 9, and 12 months oftherupy. 
When modafinil is used for extended periods, the need for continued therapy 
should be reassessed periodically. .• 

• I Shirl Work Sleep Disorder Modafinil is used in the symptom:!tic 
treatment ofSWSD to improve wakefu lness in adu lts with excessive slee piness. 
Criteria of the International Clussificatiolllof Sleep Disorders (lCSD- IO) for 
chronic SWSD (which are cons istent with DSM-IV criteria for circudinn 
rhythm s leep disorder: shift work Iype) require a primary complaint of exccs
sive .sleepiness or insomnia. that is temporally associated wit h a work period 
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ommends avoiding concomitant alcohol consumption during desvenlafax.ine 
thempy. 

• Electroconvulsive Therapy The risks and/or benefits of combined 
use of electroconvulsive therapy and desvenlafaxine have not been evaluated. 

Description 
Dcsvenlafa:dne 5uccinate, a selective serotoni n· and norepinephrine·reup

t.:lke inhibitor (SNRI)! is an antidepressunL Desvc n[afax ine is the principal 
active metabolite of vcn la fax.ine und is phannacologically reluted to du loxetine. 
another SNRI. 

TIle exuct mechunism of antidepressant action of desvenlafaxine has not 
bet'n fully cluddaled but appears 10 be associated wi th the drug's potemiation 
of serotonergic ;md nomdrcnergic activity in the CNS. Like vcnlafaxinc and 
duloxetine. dt'~venlafaxine is a potent inhibitor of neuronal sermon in and nor
epinephrine reuptake; however, inhibition of dopamine reuptake at concentra· 
tions that inhibit serolOnin and norepinephrine reuptake appears unlikely in 
most patients, The drug docs not inhibit monoamine oxidase (MAO) and has 
not demonstrated significant amnity for muscarinic cholinergic, H1-histumi· 
nergic, a i-adrenergic, dopuminergic. 'Y-aminobUlyric acid (GABA). glUlamate. 
and opiate receptors in vitro. 

Desvenlafaxine is principally metabolized via conjugation by uridine dis
phospho/:l lucuronosyltransferasc (UGT) isoenzymes and. to a les!>er extent. 
through oxidat ion (by the cytochrome P-450 (CYPj 3A4 isoenzyme ), The drug 
minimally inhibits the CYP2D6 isocn7,yme and docs not inhibit the CYP IAl. 
2A6, 2CH, 2CY. or 2CI9 isoenzymes. Desvenlufaxinc is not an inhibitor of 
CYP3A4. nor is it an inducer of CYP3A4. The drug exhibits a low degree of 
protein bioding (30%) and has a mean elimination half-life of approxim;uely 
II hours. Approximately 45% of a !>inglc oral dose of desvcnlafaxine is elim
inated unchanged in the urine at 72 hours. approximmcly 19% of the dose is 
excreted as Ihe glucuronide metabolite, and less than 5';v is excreted as the 
ox idative metabolite (N,O-didesmethy[venlafaxine). 

Advice to Patients 
Risk of suicidality; itnpOr1nnce of pmients. family, and caregivers being 

alert 10 and immediately reporting emergence of suicidality. worsening de· 
press ion , or unusu:11 changes in behav ior, especially during the first few months 
of ther.lp)' or durin/:l periods of dosage adjustment. (Sec Worsening of Dcpres~ 
sinn and Suicid .. lity Risk under Warnings/Precautions: Warning!>, in Cautions.) 
FDA recollllllends providing written patient information (medication guide) 
explaining risks of suicidality each time the drug is dispensed. Importance of 
advising patients about importance of reading the palient infonnation before 
taking desvenlafa.\ine and each time the prescription is refilled. 

Importance of infonning p:uicnts of potential risk of scrolOnin syndrome 
and neuroleptic malignant syndrome (NMS)-Iike reactions, particularly with 
concurrent usc o r desvenlafaxine and 5-HT] receptor ogonists (also called trip
tailS), tramadol, tryptophan, other serotonergic agents, or alllipsychotic agenL'), 
Importance or immediately contllcting clinician if signs and symptoms of these 
syndfllmes develop (e.g., restlessness, hallucinations, loss of coordinution. fust 
heart bcat, incrl!ased body lempemture, muscle stiffness, .increased blood pres
sure, diarrhea. coma. nau sea. vomiting, confus ion). 

Importancc of advising pmiellts not to concurrent ly take other products 
containing desvcnlafaxine or venlafaxine. I 

Import.mcc of instructing patients not to take desvenlafakine with a mono~ 
amine oxidase (MAO) inhibitor or within 14 days of stoppi ng the drug. und to 
allow 7 days arter stopping desvcnlafaxine before starting therapy with an 
MAO inhi bitor. I 

lmportunce o f advising path.!nts that they shou ld huve regular monitoring 
of blood pressure while taking desvenlafaxine. 

Importance of advising patients with raised intraocular pressure or those at 
risk of acute narrow-angle glaucoma (angle-closure glaucoma) that mydriasis 
has been reported with desvenlafaxine and that they should be monitored. 

Importance uf advising patients. their families. and caregivers to observe 
dcsven[afaxine-treated patients for signs of activation of munia/hypomuniu. 

Importance of advising patients that elevations in lotul cholesterol, LDL. 
and triglycerides may occur and that measurement of lipid levels mBy be COIl-
sidered during thempy. ' 

Importance of advising patients to notify their clinician if they develop any 
allergic signs or symptoms during therapy (e .g .. msh, hives, swelling, dirliculty 
breathing). 

Risk of cognitive and motordmpainnent; importance of,exercising cuut ion 
while opcmting hazardous machinery. including automobile driving, until pa· 
ticnt s an~ rell.~onably certuin that desvenlafaxine therapy docs not udverse ly 
affect their ability to engage in such activities. 

Importance of avoiding alcohol during desvcnl:lfuxine therapy. 
Importance of infonning clinicians of existing or contemplated concomitant 

therapy, including prescription and OTC drugs or herbal supplements. as well 
as nny concomitant illnesses (e.!;;, cardiovascular, cerebrovascular, or lipid mc
tabolism disorders; glaucoma) or personal or family history of suicidality or 
bipolar disorder. Importance of advising patients about the risk of bleeding 
associated with concomitant usc of desvenlafaxine with aspirin or other non· 
steroidal anti·jonammalory agellls. warfarin, or other drugs that affect coagu
lat ion. 

Imporlance of women infonning clinicians if Ihey ure or plan to become 
pregn.mt or plan 10 breast-feed. 

Importance of advising paticnl.~ that 'it usually tllkes several weeks of an
tidepressant therapy before they will start to feel beuer, Advise patients not to 
stop taking the drug if they do not fee l the results right awuy. 
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Importance of advising patients not to SlOp I<Iking desvcnla faxinc without 
first talking with their clinician. Imporlance of patients being aware that dis
continuuncc effect ... may occur when stopping the drug . 

imporlance of informing patients to swallow dcsvcnlafaxinc cxtended-re
lease tablets whoie, ami not to cru!>h, cuI. chew, or dissolve the tabl et .... 

Importance of infonning pat ients that they m"y notice an inert matrix tablet 
passing in the stool or via colostomy, and that the active medication hns already 
been absorbed by the lime the patient sees the inert IImtri,; lablel. 

Imporlance of infomling p.llients of other important preclIutionary infor
mation. (Sec Cautions.) 

Overview &> (see Users GUide). For additiunlll information un this drug 
until a more detailed monograph is de\'eloped and poblished, the manu· 
facturer's labeling should be consulled. It Is cuc"t;al that the manufac
lurer's labeling be consulled for more detailed inrormation on usual cau
lions, precautions, cllntraindications, potential drug inleractions, 
laborntory test inlerrerences, und acute toxicity. 

Preparations 

Excipients in commercially available drug preparations may have clinically 
imponant effects in some individuals; consult !>pedlic product labeling for details. 

Desvcnlafaxine Succinate 

Oral 
Tablet, 50 mg (ol desvenlala,xine) 
extended-

Prlsliq" , Wyeth 

release, fIlm-
coated 

100 mg (01 desvenlaraxine) Prlstlqs, Wyeth 

tu!oC is 001 c\JlTl!n! I)· mdLHkd in lhe labe ting ~ppm"cd hy lhe US !'uud :md DpJ£ AdminlWllli,m t 

o C"l'.l'rrglll. iwmary 2(}/(). AmaW/m .'1<1<: /(1;- 11I1t<lllh-Sy llcm " lIl1mUlcws. fll(". 

• 

Duloxetine Hydrochloride 
I 

• Duloxetine hydrochloride . a selective serotonin~ and norepinephrine-reup
take inhibitor (SNRI), is an antidepressant and anxiolytie agent. 

Uses , ' 
• Major Depressive Disorder Duluxctine hydnx;hloride is used for 
the acute :md maintenance treatment of major deprcssive dist?rder in adults. 

EOk:lcy of duloxctine for the acute t ~e:ttmel1l of major depression has prin
cipally beell established hy 4 double-blind. placebo-controlled s tudies of H-9 
weeks' duration in outpatient se ttings in adults. In these studies, patients re
ceiving duln'xeti ne ~40-120 mg daily) had gr~Uler improvements inlhc l7-item 
Hamilton depression ruting scale (I'IAMD-17) tOl:ll score than did putients re
ceiving placebo. No age-, race· . or gender-related differences in efficucy wcre 
noled in these studies. 

Efficacy of duloxetine for the maintenance treatment of major depressive 
disorder hlls been estahl ished in a randomizcd. placcbo-collIrollcd relupse prc
vention study in which 533 adult outpaticnts who met DSM·fV criteria for 
major depress ive disordcr initially received duluxetine 60 mg once daily in a 
12-week. open-label acute ph:tse. Patients who responded to treatment during 
the acute phase were then nllldomized 10 continue rceeiving uu[uxetine at the 
same dosage or 10 receive phll·eOO for 26 weeks in the continuation phase. TIte 
duloxetinc-treated patients experienced a longer time to relapse of depression 
compared with the placebo rec ipients. In uddilion, more pl:lceOO rec ipients 
relapsed compared with patients receiving dulo.-.;e tine (approximllicly 29% and 
17%. respectively). 

TIle manufacturer states thut if duloxetine is used for extended periods. thc 
need for continued therapy shou ld be reassessed periodically. 

Antidepressant efficacy of du loxetine in hospi tal senings has not been ad· 
equately studied 10 date. ~ \ 

For further infonnation on treatment of major depressive disorder :md coo· 
siderations in choosing the most appropriate antidepressant for a particular 
patielll. including considerations related to putienl toler:mce. patient age, and 
cardiovascular. sedative, and suicidal risk, sec Considerations in Choosing An
tidepressants under Uses: M.tjor Deprcssivc Disorder, in Fluuxctine ,Hydro
chloride 2K: 16.D4.2D. 
• Generalized AnxielY Disorder Duloxctine hydrochloride is used 
for the acutc management of generalized anxiety disorder in adults. Effi cacy 
of duloxetine for this indication hus been established by -3 placebo-controllt>d 
trials of 9-10 weeks' duration ill outpatient seltings in .:Idults who mct DSM..'j 
IV criteria for genenliized anxiety disordcr. In these studic.~, patients receiving 
duloxetine (60-120 mg daily) had greater it1lprOVcl11ents in the Hamilton an
xiety scale (HAM-A) tOial score and the Sheehan Disability Scale (SDS) global 
functional impaimlent score than did patie11ls receiving placebo. No age- or 
gender-relatcd differences in efficacy were noted in these studies. 

The manufacturer states that the anxiolytic eflkacy o r duloxctim: fur long
tenn usc (i.e., e:\ceeding JO weeks) has not been established by controlled 
studies to date. If duloxetillc is uscd for extended periods, the need fur .:anlin
ued therapy should he reasscssed periodically. 

• Neuropathic Pain Du loxetinc hydrochloride is used for thc manuge
ment of neuropathic pain ussociated with diabetic peripheral neuropathy in 
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adults. Efficacy of duloxe[ine for this indication has been established by :::! 
controlled studies or 12 weeks' duration in adults with Iype I or 2 diabetes 
mellitus and II diagnosis or painful distlll symmetrical sensorimotor polyneu
ropathy ror at least fi months. Patients were excluded rrom the studies ir they 
met DSM-IV-TR criteria ror mlljor depressive disorder and dysthymia. In these 
studies. 51 % or patients receiving duloxctine (60-120 mg dllily) and up to 4 g 
of ucelaminophen daily (as needed) reponed at least a 30% sustained reduction 
in pain compared with 31 % of those receiving placebo plus acetaminophen (as 
needed). Some patients in the slUdy experienced a decrease in pain as early as 
week I. which persisted throughout the study. 

• Fibromyalgia Dulmetine hydrochloride is used for Ihe mllnagemelll 
of llhromyalgia in adults. Eflicacy of duloxetine for this indication has been 
established by 2. randomized. double-blind, placeho-controlled. fixed-dnse 
slUdies in adults with a diagnosis or tibromyalgia based on the Amerid m Col
lege of Rheumatology (ACR) criteria t i.e .. history of widespre;ld pain for 3 
momhs and pain present in II or more of the I ~ specific tender point sites). 
The first study was of 3 months' duration and enrolled female patients only 
while the second study was of 6 months' duration and enrolled both male and 
le male patients. Appr~xi,"!lately 25 % or the patients had concurrent major de
pressive disorder. Both of these studies compared duloxetine 60 mg once daily 
or l20 mg daily tgiven in divided doses in study I and as a single daily dose 
in study 1) with placebo. In addition, Study 2 compared duloxetine 20 mg daily 
with placeho during the initial 3 months of the 6-monlh study: afler 3 months, 
the duloxetine dosage was titrated up to 60 mg once d:lily for the remainder of 
the study. In these studies, duloxetine therapy in dosages of 60 or 110 mg daily 
signilicanlly improved the endpoint mean pain scores from baseline and in
creased the number of patients who had aI least a 50% reduction in pain score 
compared with baseline.' Although pain reduction was observed in patients both 
with ~nd without major depressive dison.ler, the degree of pain reduction may 
be gre:lIer in patients with major depressive disorder. Some patients experi
enced a reduction in pain us early :IS week I , which persisted throughout the 
study. Improvement also was noted on measures of function as well as on the 
Patienl Global Tmpression of Improvement (POI) scale. Neith~r study dem
onstr:ued an additional therapeutic benefit of 120 mg daily compared with 60 
mg: daily, and the higher dosage was associated with more frequenl adverse 
effects and early discontinuance of therapy. I 

The manufacturer states that the efficacy of duloxetine for long-tenn use 
(i.e., exceeding 3 months) has not been established by controlled studies to 
dale. However. longer-teon enicacy of the drug has been demonstrated ror up 
10 6 months in extension phases of 2 controlled .~tudies to date. 111e manufac
turer recommends that the decision to continue therapy with the drug be based 
on individual patient response. 

• Siress Urinary Inconlinence Duloxetine has been used for the man
;Igement of moderate to severe stress urinary incontinence (SUl)t in women. 
In a number of placebo-controlled clinical trials involving women with pre
dominantly SUI receiving duloxetine or placebo for up to 12 week.~ , duloxetine 
was significantly Ocner than placebo in reducing the frequency of incnntinence 
episodes (which were reduced by approximately 50':'0 in patients receiving 
dulnxetine) and improving patients' quality of life (as assessed by Incontinence 
Quality of Life questionnaire scores). Therapy with the drug generally was well 
tolerated in these swdies. with nausea being the most cummonly reponed ad-
verse effect. t 

Data from one subsequent analysis suggest that tile beneficial effect~ of 
duloxetine in women with SUI arc maintained for up to 30 months. In addition. 
some data suggest that combining duloxetine and pelvic floor muscle training 
exercises may be more effective than either treatment alone. The pmential role 
of duloxetine therapy relative to other fonns of treatment (including pelvic 
floor muscle training. management of nuid intake and voiding, weighl' loss. 
devices, and surgery) remains to he established and requires additional study. 

Dosage and Administration 

• Administralion Duloxetine hydrochloride 'js administered orally 
without regard to mcals. Duloxetine hydrochloride delayed-release caps!Jles 
should be 1swallowed whole and should II(/[ be chewed or crushed, nor should 
the contents be sprinkled on food or mixed with liquids. I 

• Dosage Dosage or duloxetine hydrochloride is ex pressed in tcnns of 
duloxetinc. II ! I 

Patjcnt~ receiving duloxetine should be monitored for poss ible worsening 
of depression. suicidality. or unusual changes in behavior, especially at the 
heginning of therapy or during,.periods of dosage adjustment. (See Worsening 
of Depression and Suicidality Ri ~k under WarningslPrecllutions: Warnings. in 
Caution~ . ) J '1 

The manufacturer recommends that an interval of al least 2 weeks elapse 
when switching a patient from a munoamine ox.idase (MAO) inhibitor to du
loxetine. In addition, an interval of alleast 5 days should elapse when switching 
from duloxetine to an MAO inhibitor. [ 

Because withdrawal effects may occur (sec Withdrawal Effects under 
Warnings/Precautions: Other Warnings and Precuutions in Cautions), abrupt 
di scontinuance of duloxetine should be avoided. When duloxetine therapy is 
discontinued. dosage should be tapered gradually and the patient carefully mon
itored to reduce the risk of withdrawal symplOllls . .If intolemble symptoms 
occur following dosage reduction or upon discontinuance of treatment, dulox
eline therapy may be reinstituted :It the previously prescribed dosage until such 
symptoms ahate. Clinicians may resume dosage reductions at that time but at 
a more gradunl rate. 

Major Depressil'e Disorder Por the manngement of majordeprcss ive 
disorder, the recommended initial dosage of duloxetine in adults is 40 mg daily 
(given as 10 mg twice daily) to 60 mg daily (given either as 60 mg once dnily 
or 30 mg twice daily). In some patients. it may be desirable to initiate therapy 
with a dosage or 30 rng once daily given for I week, followed by an increase 
to 60 mg once daily. Although duloxetine dosages of 120 mg daily have been 
effective, there is no evidence thut dosages exceeding 60 mg ~aily provide 
additional ther:lpeutic benclit. Safety of dosages eXl'eeding I:!O mg daily has 
not been adequately evaluated. 

While the optimum dural ion of duloxetine therapy has not heen established, 
it generally is agreed that acute depressive episodes require several months or 
longer of sustained antidepressant therapy. Systematic evaluation of duloxetine 
has shown that its antidepressant efficacy is maintained for periods of up to 26 
weeks in patients receiving 6[) mg daily. The manufacturer rccommends ~ a 
maintenance dosage of 60 mg once dailv in adults. The manuf:lcturcr also 
recommbnds that the ushulness or dulox~tine he reevaluated p,eriodicallv in 
putients receiving long-tcnn therapy. I r -

Generalized Anxiety Disorder For the management ~f generalized 
anxiety disorder. the recommended initial adult dosage of duloxetine is 60 mg 
once daily. In some patients. it may be desirable to initiate therapy with a 
dosage of 30 mg once daily given for I week. followed by :1Il increuse to 60 
rng once daily. Dosage may be increased in incremenL~ of 30 mg once daily 
(up to a maximum dosage of 120 mg once daily). However. no additional 
benefit llns heen demonstrated from duloxetine dosuges exceeding 60 mg once 
daily. 11 

While the optimum duration of duloxetine therapy has not been established. 
it generally is agreed that general ized anxiety disorder is a chronic condition. 
TIle manufucturcr states that the efficacy of d~loxetine for long-tenn use (i.e., 
exceeding 10 weeks) has not been established by controlled studies and that 
the usefulness of the drug in patients receiving prolonged thempy should be 
reevaluated periodically. 
I, ,Neuropathic Pain For the management of neuropathic pain associated 
with diabctic l'peripheral neuropathy, the recommended adult dosage .of dulox
etine is 60 mg once daily. Duloxetine dosages exceeding 60 mg daily do not 
appear to provide substantially greater therapeutic henefit and clearly are less 
well tolerated. For patients for whom tolerability is a concern, a lower initial 
dosuge may bc.considered. Because progression of diabetic peripheml neurop
athy is highly variable and management of pain is empirical. efficacy of the 
drug must be assessed individunlly. The rnanufncturer states that tlie ertkacy 
of duloxetine for long-tenn use (i .e" exceeding 12 Weeks) has not been estab
lished by controlled slUdies. 

Fibromyalgia For the management of tibromyalgia, the recollllllended 
adult dosage of duloxetine is 60 mg once daily. The manufacturer stales thut 
treatment should be initiated at 30 mg once daily for nne week to allmv p:llients 
to adjust 10 the drug before increasing the dosage III 60 mg once daily.' Some 
patients may respond (0 the initial dosage of'30 mg once daily. Duloxetine 
dnsages exceeding 60 mg daily do not appear to provide grealer therapeutic 
benefit, 'even in patients not responding to a dosage' of 60' mg daily, ·and arc 
ussoc ialed with a higher incidence of :idverse effects. I 

Fibromyalgia is recognized as a chronic condition. The manufacturer states 
that efticacy of dulo:\etine in the management of fibromyalgia has been dem
onstrated in placebo-controlled studies lasting up 10 3 months, and that the 
efficacy of the drug for longer-tem1 usc (i.e .• exceeding 3 months) has nOl been 
eswblished in controlled studies. However. efficacy of the drug has been dem
onstrated for up to (1 months in extension phases of 2 conlrolled studies. The 
manufacturer recommends that the decision 10 continue therapy with the drug 
be based on individual paticnll response. '. 1 , 

Stress Urillary Illcontinence J AhllOUgh the o'ptimum dosage ami du
ration of duloxetine therapy' for the treu[nlent oj' siress 'urinary incontinenceT 
in women remain Ito be established, the most commonly used dosage in con
trolled trials has been XO mg daily, usually given as 40 mg twice daily \dosage 
range: 20-- I'.!o mg daily). Some patients may hcnefir (i.e., reduced risk of nau
sea and dizziness) from initiating therapy 'with a duloxetine dosage of 20 m& 
twice daily for' :! weeks betllre increasing to the usual 'dos;lge of 40 mg twice 
daily. If ;Idverse efrects are bothersome during the first fdv weeks of therapy 
at the u~ual dosage, the dosage may be reduced to :!O mg twice daily. The 
safety of higher 'dos'ages (i.e., 120 mg: d;lily), \t hich have been used -in a limitcd 
number of women with mord severe ca.~ es 61' stress urinary incontinence. rc-
quires addilional study. .. 1.1 t 

I ' If ' I 
• Special Populations Although there arc no specific dosage recom-
mendations for geriatric patiellls. e~tra caut.ion is recommended when ,the du
loxetine dosage is increased in elderly pUlient~ . 

AI.though the manufacturer mak~s no spes: ifh; dosage recommendation ror 
smoking patients, some clinicians re.commend a slightly increased duloxctine 
dosage (by about 15%) in patients who smoke. (See Drug Interactions: Smok
ing.) I 

In patiellls with mild to moderate renal impainnent (creatinine clearance 
3(~80 mL/minute)" a lower initial dosilge and gradual increase in dosage may 
he considered. The manufacturer recommends that duloxetine /lvt he admin
istered to patients with end-stage renal di seuse (requiring. dialysis), severe renal 
impainnent (creatinine c1earunce less th;1Il 30 mL/minute). or any hepatic in
sufficiency. (Sec Specific Populations under Cautions: ,Warnings/Precautions.) 

Treatmellt of Pregllant Women during tile Tllird Trimester 
Because some neonates exposed to duloxetine and OIher selective serotunin
and norepinephrine-reuptake inhibitors (SNRls) or selective serotonin-reuptake 
inhibitors late in the third [rimester of pregnancy have developed severe eom-
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plications. considerJtion may be given to cautiously tapering duloxetine ther
apy in the third lrimesler prior to delivery if the drug is administered during 
pregnancy. (Sec'Pregnancy under Warnings/Precautions: Specific Populations. 
in Cautions.) 

Cautions 
• Contraindications Concurrent or recent (Le .. within 2 weeks) therapy 
with a monoamine oxidase (MAO) inhibitor. (See Drug Inicractions: Mono· 
amine Oxidase Inhibitors.) 

Uncontrolled angle·closure glaucoma. 
Known hypersensitivity to duloxetine or any ingredient in the fonnulation. 

• Warnings/Precautions Warnillgs Worsening or Depression and 
Suicidulity Risk. Worsening of depression and/or Ihe emergence of su icidal 
ideation and behavior (suicid'llity) or unusual changes in behavior may occur 
in both adult and pediatric (see Pediatric Use under Cautions: Specific Popu· 
I;\lions) paticnts with major depressive disorder or other psychiatric disorders. 
whethe r or not they are taking antidepressants. This risk may persist until c1in· 
ically important remission occurs. Suicide is a known risk 6r depression and 
certain other psychiatric disorders. and these disorders themselves are the 
strongcst predictors of suicide. However, there has been a long·standing con· 
cem that antidepressants may have a role in inducing worsening of depre.'ision 
and the emergence of suic idality in cenain patients duri ng the early phases of 
treatment. Pooled analyses of shan-term. placebo--controlled studies of anti
depressants (i.e .• selective serotonin·reuptake inhibilors and other ant ideprcs· 
s:mts) have shown an increased risk of suicidality in child ren , adolescents, and 
young aduhs (1&-24 years of age) with major depressive disorder and other 
psychiatric disorders. An increased suicidality risk was not demonstmted with 
nntidepressants compared with placebo in adults older than 24 years of age and 
a reduced risk was observed in adu lts 65 years of age or older. 

The US Food and Drug Administration (FDA) recommends that all patiellls 
being treated with antidepressants for any indication be appropriately moni· 
tared and closely observed for clinical worsening. su icidal ity. and unusual 
changes in behavior. panicularly during initiation of therapy (i.e .. the first few 
months) and during periods of dosage adjustments. Families and caregivers o f 
patients being treated with antidepressants for mujor depressive disorder or 
other indications, both psychiatric and nonpsychiatric. also should be adv ised 
to monitor, patients on a daily basis for the emergence of agilation, irritabil ity, 
or unusual changes in behavior as well as the emergence of suicidality, and to 
report such symptoms immediately to a health·care provider. 

Although a causal relationship between the emergence of symptoms such 
as anxiety. agitation, panic attacks. insomnia. irritability, hostility. aggressive· 
ness, impulsivity. akathisia. hypomania, and/or mania and either the worsening 
of depression andlor the emergence of su icidal impulses has not been estab· 
li.~hed, there is concern that such symplOms may represent precursors to emerg
ing suicidality. Consequently. consideration shou ld be given to changing the 
therapeutic regimen or discominuing therapy in patients whose dcpression is 
persistently worse or in patients experiencing emergent suicidality or symptoms 
thut might be precursors to worsening depression or suicidality, panicularly if 
such manifestations are sevcre, abrupt in onset, or were not part of the patient's 
presenting symptoms. FDA also recommends thai the drugs be prescribed in 
the smallest quant}lY consistent with good patient managemem. in order to 
reduce the risk of overdosage. 

Olher Warni1lgs and Precautions Hepatic EfTects. Hepatic failure. 
sometimes fatal, has been reponed in duloxetinc·treated patients. The cases 
presented as hepatitis accompanied by abdominal pain. hepalOmegaly, and 
markedly elevated serum transaminase concentrations (more thun 20 times the 
upper limit of normal) with or wilhou t jaundice. reneeting a mixed or hepa
tocellular panem of hepatic injury. Duloxctine shou ld be discontinued in any 
patient who develops jaundice or other evidence of clinically imponant hepatic 
dysfunction; therapy should not be resumed unless another cause for the hepatic 
dysfu nction can be established. 

Cases of cholestalic jaundice with minimal elevation of se rum transami
nase concentrations also have been reported. Postmarketing report'> indicate 
thut elevated serum transaminase, bilirubin, and alkaline phosphatase concen
trations have occurred in du loxetine·treated patients wi th ch ronic hcpatic dis
ea.~e or cirrhosis. 

Duloxetine has been shown to increase the risk of serum tT'..lnsaminase el
evations in clinical trials; such elevations resulted in discontinuance of the drug 
in 0.3% of patients. The median time to detection of the transaminase ele"ation 
was .Ibout 2 months. In placebo·controlled trials, elevntions in serum AL T 
concentrations to more than 3 times the upper limit of normal occurred in 1.1 % 
of the duloxetinc· treated patients compared with 0.1% of those recdving pla
cebo. There was evidence of a dose-response relationship for ALT (SGPT) and 
AST (SGOT) elevations of more than 3 times the upper limit of normal and 
more than 5 times the upper limit of nonnal. respectively. 

Because of the possibility that duloxetine and alcohol may interact to cause 
hepatic injury or that duloxctine may aggravate preexisting hepatic disease, 
duloxetine should not ordinarily be prescribed to patients with a history of 
excessive alcohol consumption or evidence of chronic hepatic disea..'ie. Patients 
and clinicians should be aware of the signs and symptoms of hepatic injury 
(e.g .. pruritus. dark urine. jaundice, right upper quadrant tenderness, unex
plained nu·like symptoms). and clinicians should promptly investigate such 
m:mifestations in patients receiving the drug. 

Orthoslutic Hypolension und Syncope. Orthostatic hYPolCnsion and syncope 
reponed with therapeutic dosages; although these effects lend to occur within 
the first week of therapy. they may occu r at any time during therapy; particu
lurly following increases in dosage. Risk of decreased blood pressure may be 
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f,l reater in patients concomitantly receiving othl'r drugs that produce orthostatic 
hypotension (such as am ihypenensive agents ); in patients recciving potent in· 
hibilors of the cytochrome P-450 (CYP) I A2 isoenzyme (see Drug Interactions: 
Drugs Affecti ng Hepatic Microsomal Enzymcs) ; or in those receiving dulox· 
etine dosages exceeding 60 mg duily. Discontinuance of the drug should be 
considered in patients experiencing symptomati c orthostatic hypotension and/ 
or syncope during duloxetine therapy. I, 

Serotonin Syndrome. Potentiilily life-threatening serotonin syndrome reo 
ported with select ive scrotonin· and norcpinephrine.reuptake inhibitors 
(SNRls). including duloxetine. or selective scrotonin-reuplake inhibitors 
(SSRls), particularly with concurrent administration of olher scrotoncrgic drugs 
(e.g .. serotonin L5·hydroxytryplaminc; 5·HT} type I receptor agonists [" trip
tans"]) or drugs that impair serotonin mctabolism (e.g .. monoamine oxidase 
[MAOI inhibitors). Symptoms of serotonin syndrome may include mental 
stutus changes (e.g .. agitation. hallucinations. coma), autonomic instability 
(e.g .. tachycardia. labile blood pressure, hypcrthemlia), neuromuscular aber· 
rations (e.g., hyperreflexia, incoordination), andlor OJ symptoms (e.g., nausea, 
vomiting. diarrhea). 

Concurrent therapy with MAO inhibitors used for treatment of depression 
is contrJ.indicated. (Sec Drug Intcf;.lctions: Monoamine Oxidase Inhibitors.) 

If concurrent therapy with duloxetine and a 5· HT1 recept or agonist is clin· 
ically walT'J.nted . the paticnt should be obseT\!ed carefully, paniculurly during 
initiation of thempy, when dosage is increased . or when another serotonergic 
agent is initiated. 

Concomitant usc of duloxetine and serotonin precursors (e.g .. tryptophan) 
is not recommended. 

Abnormulllleeding. SSRIs and SNRls, including duloxetine. may increase 
the risk of bleeding events. Concurrent administration of aspirin. nonsteroidal 
anti· inflammatorY agents. wurfarin, lind other anticoagulants may add to this 
risk. Case reports and epidemiologic st udies have demonstnllcd an ;Issociation 
between the use of drugs that interfere with serotonin reuptake and the occur· 
rence of GI bleeding. Bleeding events related to SSRI and SNRI usc have 
ranged from ecchymoses. hcmatomas. epistaxis. and petechiue to life-threut· 
ening hemorrhages. The manufacturer recommends thai patients be advised of 
the risk of bleeding associated with the concomitant use of duloxetine and 
aspirin or other nonsteroidal anti·inflmnm;\lory agents. warfarin. or other drugs 
Ihat uffect coagu lation. (See Drug Interm.:tions: prugs Affec ting Hemostasis.) 

Withdrawal EfTecl~. Because withdrawal effects (e.g .. dysphoric mood. ir· 
ritability, agitution. nausea/vomiting. dizziness. sensory disturbam:es, anxiety, 
con rusion. headache, lethargy, cmotional lahility, insomnia, nightmares. hy· 
pomania. tinnitus, seizures) may occur, abrupt discontinuance of duloxetine 
shou ld be avoided. (Sec Dosage and Administration: Dosage.) 

If intolemble symptoms occur following dosage reducti on or discontinu· 
ance. re insti tute previously prescrihed dosage until symptom s abate. then re
sume more gmduul dosage reductions. 

AcliYlltion or ~hU1ialHypomallia. Act ivation of mania and hypoman ia has 
occurred in patients with major depressivc disorder receiving duloxetine. Usc 
with caution in patients wilh a hislory of mania. 

Scb.ures. The risk of seizureS assoc iated with duloxetine usc has not been 
systematically eva luated. but seizures have been reported in patients receiving 
the drug; therefore. use with caution in patients with a hi story of seizures. 

Uloud I'ressure. May increase blood pressure. Monitor blood pressure prior 
to und periodically during dulo.'(ctille therapy. 

Clinically Important Drug Interactions. Because both CYP IA2 and 
CYP2D6 arc responsible for duloxetinc metabolism. the polcntiul exisls for 
clinically important drug interactions when duloxetine is concurrent ly admin· 
istered with CYPIA2 inhibitors, CYP2D6 inhibitors. and CYP2D6 subslrale.<;. 

Concurrent therapy wilh MAO inhibitors used for treatment of depression 
is contraindicated. (See Serotonin Syndrome under Wamings/Precautions: 
Other Warnings and Precautions. in Cautions and also sec Drug Interactions: 
Monoamine Ox idase Inhibitors.) • 

Because of the possibility that duloxctine and alcohol may intemct to cause 
hepatic injury, duloxctine should not ordinari ly be prescribed to patients with 
a history of excessive alcohol consumption or evidence of chronic hepatic 
di seuse. (Sec Hepatic Effects under Warnings/Precautions: Other Warnings and 
Precautions. in Cautions and also sec Drug Interactions: Alcohol.) 

Potential pharmacologic interaction when duioxetine is given with or sub· 
stituted for other centrally acting drugs. including those wilh a s imilar mech
anism of IIction; CNS·active drugs should be used wilh caution in patients 
receiving duloxetine. 

HyponlltremilliSyndrume of InupprClpriatc Antidioretic Hormone Secretion. 
Treatment wi th SSRls and SNRls. 'including duloxetine. may result in hypo· 
natremia. In Illany cases. hyponatremia appears to be due to the syndrome of 
inappropriate antidiuretic honnone se(..,.etion {S IADH ). Cases with serum so· 
dium concentrations lower than 110 mmol/L have been reporled Lind hypona
tremin uppeared reversiblc when duloxetine was discontinued. Geriatric indi
viduals and patients receiving diuretics or who arc otherwise volume depleted 
may be at greater risk of developing hyponatremia. Signs and symptoms of 
hyponatremia include headache. difficully concenlrating. memory impairment. 
confusion. weakness. and unsteadiness. which may lead to falls: more severe 
and/or ilcute cases ha"e been associated with hallucinations. syncope. seizures. 
coma, respirutory arrest. and death. Initi;IIC ;Ippropriate medical intervention 
and consider drug discontinuance in pUlients with symptomatic hyponatremia. 

Concomitunt Illnesses. Experience with dulllxetine in patients with con" 
comitant dise:lse..~ is limitcd. (See Heputic Impainnent and sec Rena l Impair· 
ment under W:lmings/Precautions: Specific Populations, in Cautions.) 
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Because ulieruti ons in gastric motility muy uffectthe stability of the enteric 
coating of the pellets contained in duloxetine capsules. the drug should be used 
with cuution in patients with conditions that may slow gastric emptying (e.g., 
in some patiems with diabetes mellitus). 

Duloxetine hus not been systematiculiy evaluated in patients with a recent 
history of myocardial infarc tion or unstable coronary artery disease; such pa
tients were generally excluded from clinical studies. The manufacturer s tates 
that duloxetine usc was not associated with the development of clinicully im
portam ECG abnonnalities in comrolled clinical studies of up to 13 weeks' 
duration. 

Duloxetine worsens glycemic cOl11rol in some patieots with diabetes. In the 
12-week acute treatment ph ase ofl3 clinical studies in patients with diabetic 
peripheral neuropathy, small increases in fasting hlood glucose were observed 
in the duloxetine-trealed paticms compared with those receiving placebo. In 
the extension phase of these studies, which lasted up to 52 weeks, fasting blood 
glucose increased by 12 mg/dL in the duloxeti'ne-treated patients and decreased 
by 11.5 mg/dL in the routine care group; increases in glycosylated hemoglobin 
(hemoglobin Al e) were observed in 'both groups of patients although the av
erage increase was 0.3 % greaier in the duloxetine-treated patients compared 
with those receiving routine care. 

Controlled Narruw-Angle Glaucoma. Possible increased risk ' of mydriasis; 
use with caution in patients with colltrolled narrow-angle glaucoma. Contra
indicated in patients with such glaucoma that is hot controlled. 

Urinary Hesitation and Retention. Duloxetine belongs to a cla~s of drugs 
known to affect urethral resistance. If symptoms of urinary hesitation develop 
during the'rapy, consider possibility that they may be drug-related. (See Uses: 
Stress Urinary Incontinence. ) . 

Cases of urinary retention have been reported during postmarketing ekpe
rience; in some of these cases, hospitalization and/or catheterization has been 
necessary. ,. . 

Specific Populatiolls Pregnancy. . Category C. (See Users Guide.) 
Some neonates exPosed (0 selective serotonin- anCl norepinephrine-reuptake 

inhibitors (SNRIs) or selective serotonin-reuptake inhibitors late in the third 
trimester ofprcgnancy have developed complications that have sometimes been 
severe and required prolonged hospitalization

l 
respiratory support, enteral nu

trition, and other fonns of supportive care in special-car~ nurseries. Such com
plications can arise immediately 'upon delivery and usually 'last several days or 
up to 2-4 weeks. Clinical lindio'gs reponed to Jate in the· neonllies have in
cluded respiratory distress, cyanosi S", apnea, seizureS". temperature instability or 
fever, feeding difficulty, dehydration, excessive weight loss, vomiting, hypo
glycemia, hypotonia, hyperreflexia, tremor, jitteriness, irritability, lelhargy, re
duced or Iilck of reaction to pain stimuli, and constant crying, TIlese elinical 
features appear to be consistent with either a dircct toxic effect of the SNRI or 
selective serotonin-reuptake inhibitor or, possibly, a drug withdrawal syn
drome. It should be noted that, in some cases, the cIinica l picture was consistent 
with serotonin syndrome (see Drug Interactions: Drugs Associated with Sero
tonin Syndrome, in Fluoxetine Hydrochloride 28:16,04,20). When treating a 
pregnant woman with duloxetine during the third trimester.of pregnancy, the 
clinician should carefully consider the potential risks and benefits of such the r
apy. Consideration may be given to cautiously tapering duloxetine thempy in 
the third trimester prior to delivery if the drug is administered during preg
nancy. (See Treatment of Pregnant Women during the Third Trimester under 
Dosage and Administration: Special Populations.) 

Lactation. Duloxetine is distributed into human milk. At steady stale, 
concentrations in breast milk are approximately one-founh the maternal plasma 
concentrations. Because the s ilfc ty of duloxetine in infants is not known, use 
in nursing women is noLrecommended . However. if the clinician delennines 
that the potential benellts-of duloxetine therapy for the mother outweigh the 
potential risks to the infant, dosage adjustmem is not required since lactation 
does not affect phannacokinetics. 

Pediatric Usc. Safety :.md efficacy of duloxetine in children younger than 
I S years of age have not been established. 

FDA warns that a greater ri sk of suicidal thinking or behavior (suicidality) 
occurred during /lrst few months of antidepressant treatment (4 %) compared 
with placebo (2%) in children and adolescents with major depressive disorder, 
obsessive-compulsive disorder (OCD), or other psychiatric disorders based on 
pooled analyses of 24 shorl~tenri, placebo-controlled trials' of 9 untidepressant 
drugs (selective serotonin-reuptake inhibitors [SSRls] and other antidepres
sants). However, a more recent meta-analysis of 27 placebo-controlled trials 
of 9 antidepressants (SSRls and others ) in patients younger than 19 years of 
age with major depressive disorder, OCD, or nOIl-OCD anxiety disorders sug
gests that the benefits of antidepressant therapy in treating these conditions 
may outweigh the risks of suicidal behavior or suicidal ideation. No suicides 
occurred in these pediatric trials. ' " ' 
j 'Carefully consider these findings when assessing potential benefits and risks 
of duloxetine in u child or 'ldolescent for any clinical use. (See Worsening of 
Depression and Suicidality Risk under Warnings/Precautions: Warnings, in 
Cautions.) , 

Geriatric Usc. Approximately 5.9, 33, and 7.9% of patients studied in 
clinical trials of duluxetine for major depressive disorder, diabetic peripheral 
neuropathy, and /lbromyalgia, respectively, were 65 years of age or older. The 
generalized anxiety disorder clinical trials did not include sufficient numbers 
of patients 65 years of age or older to detennine whether they respond differ
ently than younger adults. Although no overall differences in efficacy or safety 
were observed between geriatric and younger patients in the major depressive 
disorder, diabetic pcripheml neuropathic pain, and fibromyalgia clinical trials 
and other clinical experience has not revealed any evidence of age-reluted dif-

ferences, the possibility that some older patients may exhibit increased sensi
tivity to the drug cannot be ruled out. 

Clinically important hyponatremia has been reported in geriatric patients, 
who may be at greater risk for this adverse effect. (Sec Hyponatremia/Syn
drome of Inappropriate Antidiuretic Honnone Secretion under Warnings/Prc
cautions: Other Warnings and Precautions, in Cautions.) 

In pooled data analyses, a reJIlc:l'd risk of suicidality was observed in adults 
65 yeark of age or older with antidepressam therapy compared with placebo. 
(See Worsening of Depression and Suicidality Risk under Warnings/Precau
tions: Other Warnings and Precautions, in Cautions.) 

Hepatic Impairment. Substantially increased exposure 10 duloxetine; use 
is not recommended in patients with hepatic insufficiency or with substantial 
alcohol usc. (See Hepatic Effects under Warnings/Precllutions: Other Warnings 
and Precautions, in Cautions.) 

Renol Impairment. Increased plasma concentrations of duloxetine and its 
metabolites; use is not recommended in patients with end-stage renal disease 
(requi~ng dialysis) or severe renal impairment (creatinine clearance less tlp n 
30 mUminute). " 

Population phannacokinetic analyses suggest that mild \0 modemte renal 
impainnem has no clinically imDonant e.ffect on duloxetine apparelll clearance, 

I I 1\" 
• Common Adverse Effects Ailverse effects reported in 5% or more 
of patients with major depressive disorder receiving duloxc tine and at an in
cidence at least twice that rep0r1ed ", ith placebo include nausea. dry mouth, 
constipation, decreased :lppetile, fatigue, somnolence, mid increased sweating. 

Adverse effects reponed in 5% or more of patients with generalized anxiety 
disorder receiving duloxctine :lnd at an incide'nce at le:lst twice that reponed 
with pillcebo include nausea, fatigue, dry moulh, somnolence. constipation, 
insomnia. decreased appetite, vomiting. hyperhidrosis , decreased libido, de
layed ejaculation, and erectile dysfunction. 

Adverse effects reponed in 5% or more of patients with diabetic peripheral 
neuropathy receiving duloxeline and at an incidence at least twice that reported 
with placebo include nausea, somnolence. dizziness, dry mouth, constipation, 
hyperhidrosis decreased appetite, and asthenia. ' 

Adverse l ITects reponed in 5% or more of patients with fibromyalgia re
ceiving duloxetine and at an incidence at least twice that reported with placebo 
include nausea, dry mouth, constipation, decreased appetite, somnolence, agi
Illtion, IlIld hyperhidrosis. 

Drug Interactions ;' 
• Drugs Metabolized by Hepatic Microsomal Enzymes Sub
strates lof cytochrome P-450 (CYP) 2D6 isoenzyme (e.g., tricyclic antidepres
!;ants [TCAs; amitriptyline, .desipramine, imipramine, nortriptylinel. phenothi
azines, class IC :mtiarrhythmics [ftecainide. propafenonej): potential 
phannacokinetic (increased AVC of the sUbsirate) interactions. Use with cau
lion. Consider moniloring pl:lsma TCA concentrations and reducing the TCA 
dosage if a TCA is administered concurrently with duloxetine. 

Substrates of CYPIA2, CYP3A, CYP2C9, or CYP2CI 9 isoenzymes: clin
ically imponant phannacokinetic interaction gcnemlly is considered unlikely. 

• Drugs Affecting Hepatic-Microsomal Enzymes Potent inhibi
tors of CYPI A2 (e,g., ftuvoxamine, some quinolone anti-infective agents [e.g" 
ciprolloxacin, enoxacin]): potential phannaeokinetic (increased plasma dulox
etine concentrations) interaction. Avoid concomitant usc. 

Potent inhibitors of CYP2D6 (e.g .. lIuoxetine. paroxetine. quinidine) iso
enzymes: potential phamlacokinelic interaction, (increased pla~ma duloxetille 
concentratio~s). ..' ., I': I ;1 . I' . 

Concomllanl admmlstmtlOn of duloxctllle and ftuvoxamme, a potent 
CYPIA2 inhibil6rr in poor CYP2D6 metnbolizers rcsulied in a sixfold increase 
in duloxetine area under the plasma c'oncentraHon-time curve (AUe) and peak 
plasma concentrations. ·1 ' '. , 

• Drugs Affecting Hemostasis Altered anticO:lgulant effect s, includ
ing increased bleeding, have been reported when selective serotonin-n:urh ake 
inhibitors (SSRl s) or selective se rotonin- and norepincphrine-reuptake inhibi
tors (SNRls), including duloxetine, Were concurrently administered \Vith war
farin or other anticoagulants. The manufacturer recommends carefully moni 
toring patients receiving warfarin during initiation and discontinuance of 
duloxetine therapy. ' 

Potential pharmacologic (increased risk of bleeding ) inter.letion with as
pirin or other nonsteroidal anti-inflammatory agents; use with caution. 

• Drugs that Alfect Gastric Acidity lllCorctical risk of altered du
loxetine bioavaiJability if administered with drugs that increase gastric pH, 
However, no clinically important effect wns demonstrated when duloxetine was 
administered with aluminum- and magnesium-containing antacids or famoti
dine. 

Whether the concomitant administrmion of proton-pump inhibitors affects 
duloxetinc absorption is currently unknown. 

• Alcohol Potential phannacologie (increased fis k of hepatotoxicity) in
teraction; avoid concomitant usc in patients with substantial alcohol usc. (See 
Hepatic Effects under WamingsIPrecautions: Other Warnings :Ind Precautions. 
in Cautions.) 

Duloxetine has not been shown to potentiate the impairmellt of mental and 
motor skills caused by alcohol. 

• Antihypertensive Agents Potential phannacologic (increased ri sk of 
hypotension and syncope) interaction. 

• Benzodiazepines torazepam does not appear to affect the phanna-
cokinetics of duloxetine. t 

Temazepam does n01 appear to affect the phannacokinetics of duloxetine, 
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Duloxetine SELECTIVE SEROTONIN- AND NO){EPINEPHRINE-REUPTAKE INHIIIITORS 28:16.04.16 

• eNS-active Drugs PotenJial phannacologic inJeraction when given 
with or substituted for olher centrally acting drugs, including those with a 
similar mechanism of action; usc with caution, 

• 5-HT I Receptor Agonists ("Triptans") Pham1acologic intemc
tion (potentially life-threatening serotonin syndrome) if used concurrcnJly with 
5-HT I receptor agonists (e,g" almotriptan, elelriptan, frovatriptan: naratriptan, 
rizatriptan, sumatriptan, zohp itriptan) . If concomitant use is clinically war
ranted, the patient should be ob~erved carefully, particularly during lreatment 
initiation , when dosage is increased, or when another serotonergic agenJ is 
initiated, (See Serotonin Syndrome under Wamings/Precautions:Other Warn
ings and Precautions, in Cautioll.'i. ) 

• Monoamine Oxidase (MAO) Inhibitors Phannacologic intemc
tion (potentially fatal ~erotonin syndrome); concomitanJ use is contraindicated, 
The manufacturer recommends that at least 2 weeks should elapse between 
discontinuance of an MAO inhibitor and initial ion of duloxetine and that at 
least 5 days elapse between discontinuance of duloxetine therapy and initiation 
of MAO inhibitor therapy. (Sec Serotonin Syndrome under Warnings! 
Precautions:Other Warnings and Precaulioll.'i. in Cautions.) 

• Selective Serotonin-reuptake Inhibitors and Selective Sero
tonin- and Norepinephrine-reuptake Inhibitors Potenlial phanna
cologic interaction (potentially life-threatening serotonin syndrome); concur
rent administration not recommended. (Sec Serotonin Syndrome under 
Wamings/Precautions:Other Warnings and Precautions, in Cautions.) 

Concomitant administration of duloxetine and /luvQxamine, il potent 
CYPI A2 inhibitor, in poor CYP2D6 metabolizers resulted in a six- fold increase 
in duloxetine AVCs and peak plasma concentrations. 

• Serotonergic Drugs Potential phannacologic interaction (potentially 
life-threatening serotonin syndrome) with drugs affecting serotonergic neuro
transmission, including linezolid (an ami -infective agent that is a nonselective, 
reversible MAO inhibitor), lithium, !ramadol, and St. John's wort (Hypericl/lII 
pCljimllulII); usc with caution. Concurrent administration of serotonin precur
sors (such as tryptophan) is not recommended. (Sec Serotonin Syndrome under 
Wamings/Precautions: Other Warnings and Precautions', in Cautions.) 

• Smoking Potential phannacokinetic interaction (reduced duloxetine 
bioavailability and plasma concentrations). The manufacturer states that routine 
dosage adjustmem is not necessary. However, some clinicians recommend a 
small increase in duloxetine dosage (about 15%) in patients who smoke. 

• Theophylline Although sm:tll increases (av\!faging from 7-20%) in 
theophylline AVCs have been reported during concurrent administration of 
theophylline and duloxetine, combined use of these drugs reportedly has been 
well tolerated and routille theophylline dosage adjustment docs not appear to 
be necessary during concomitanl administration. 

• Thioridazine Potential phannacokinetic (increased plasma thiorida
zinc concentrations) interaction with resulting incre:lsed ri sk of serious ven
lricular arrhythmius and sudden death; !;oncumitant usc is not recommended 
by manufacturer of duloxetine. 

Description 
Duloxetine hydrochloride : a selective serotonin- and norepinephrine-reup

take inhibitor (SNRl), is an antidepressant and anxiolytic ugent. The drug also 
has demonslrated an~lgesic activity in animal models of chronic and persistent 
pain and in clinical trials evaluating the drug 's activity in conditions assuciated 
with chronic pain te.g., neuropathic pain, lihromyalgia) . Duloxeline hydro
chloride is phannacologically related to venlafaxine hydrochloride and des-
venlafaxine succinU!e. ' 

The exact mechanisms of the antidepressant, anxiolytic, and central pain 
inhibitory actions of duluxetine have not been fully elucidated, but appear to 
be ,L<;sociated with the drug' s potentiation of serotonergic and noradrenergic 
acti vity in the CNS. Like venlafaxine and desvenlafaxine, duloxetine is a potent 
inhibitor of neuronal serotonin and norepinephrine reuptake and a less potent 
inhibitor of dopamine reuptake. Duloxetine does nOl inhibit monoamine 
ox idase (MAO) and has not demonstrated significant affinity for dopuminergic, 
adrenergic, cholinergic, y-aminobutyric acid (GABA), glutamate, histami
nergic, and opiale receptors in vitrp. 

Although the precise mechanism of action of dulox!=tine in stre.'iS urinary 
incuntinence is unknown, it is thought to be related to potentiation of serotonin 
and norepinephrine activity in the sacral spinal cord, which increases urethral 
closure forces and thereby reduces involuntary urine loss. 

Duloxetine is extensively metabolized in the liver, principally via oxidation 
by the cytochrome P-450 (CYP) 2D6 lind IA2 isocnzymes. Duloxetine is a 
moderate inhibitor of CYP2D6 and a somewhat weak inhihitor of CYPIA2. 
The drug is not an inhibitor of CYP2C9, CYP2CI 9, or CYP3A, nor is it an 
inducer of CYPIA2 or CYP3A. 

Advice to Patients 

Risk of suicidality; importance of pmiellls, family , and caregivers being 
alert to and immediately reporting emergence of suicidality, worsening de
pression, or unusual changes in behavior, especially during the first few months 
o f therapy or during periods of dosage udjustment. FDA recommends providing 
written patient inforn1Ution (medicat ion guide) explaining risks of suicidality 
each time the drug is di spensed. 
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Importance of promptly reporting any manifestations of liver dysfunction 
(e.g .. pruritus, dark urine, jaundice, right upper quadrant tenderness, unex
plained flu-like symptoms) to clinician. 

Importance of infonning patient of risk of severe liver injury associated 
with concomitant usc of duloxeline and heavy alcuhol intake. (Sec Hepatic 
Effects under Wamings/Precautions: Other Warnings and Precautions and also 
see Drug Interactions: Alcohol.) 

Risk of psychomotor impainnent; importance of exercising caution while 
operating hazardous machinery, including automobile driving, until patient 
gains experience with the drug's effects. 

Importance of advising patients of ri sk of orthostatic hypotension and syn
cope, particularly during initial therapy and subsequent dosage escalation and 
during concomitant therapy with drugs that may potentiate the orthostatic effect 
of duloxetine, , r 

Importance of infonning' patients of risk of serotonin syndrome with con
current use of duloxetine and 5-HT, receptor agonists (also caJJed triptans), 
tramadol, or other serotonergic agents. Importance of seeking immediate rpcd
ical attention if symptoms of serotonin syndrome develop. 

Importance of taking medication exactly as prescribed by the clinician. 
Importilnce of infonning patients lhat the delayed-release capsules should be 
swallowed whole and should not be chewed or crushed, nor should the capsule 
contents be sprinkled on food or mixed with liquids. 

Importance of continuing duloxetine therapy eyen if a response is not ev
ident within 1-4 week.<;, unless directed othei'Wise. 

Importance of women infonning clinicians if they arc or plan to become 
pregnant or plan to breast-feed. 

Importance of informing clinicians of existipg or contemplated concomitant 
therapy, including prescription and OTC drugs, as well as any concomitant 
illnesses (e.g., bipolar disorder, liver disease) or family history of suicidality 
or bipolar disorder. Risk of bleeding associated with concomitant usc of du
loxetine with aspirin or other nonsteroidal anti-inflammatory agents, warfarin, 
or other drugs thal affect.coagulation., I 

Importance of infonning patients of other important precautionary infor-
mation. (Sec Cautions.) " l I I 

Overview~ (see Users Guide). For additional information on this drug 
until a more detailed monograph is developed and published, the manu
facturer's labeling should be consultc.d. It is' essential that the manufac
turer's labeling be consulted for more detailed information on usual cau
tions, precautions, cllntraindicntions, potential drug interaelions, 
laboratory tc,<;t interferences, and acute toxicity. 

Preparations 
Excipients in commercially available drug preparations may have clinically 

important effef's in some individuals; consult specific product labeling fordet:tils. 

Duloxetine Hydrochloride 

Oral 
Capsules, 20 mg (of duloxetine) Cymbalta · , Lilly 
delayed-
release 
(containing 
enterlc-coated 
pellets) 

.l 

30 mg (of duloxetine) ', Cymbalta", Lilly 
60 mg (of duloxetine) 'J' Cymbalta"', Lilly 

tU~ i~ nOl cum:ntly indud~d in the I~be linll ~ppmved hy the US fOlld nnd Drug Alimini.'lratillil .. 
Se/rclrd Rr"isiwlJ }ulllwry :!OJ/J. 0 Copyrigill. }/lIwury :!OO5, Amen'cull Sm;irlJ pf IIr<Jllh· Sp lrm 
PlllIrmdciSI.f, ill<'. 

Venlafaxine Hydrochloride .I" 
, ,I, 

• Venlilfilxine hydrochloride, a selective serotonin- and norepinephrine-reup
take inhibitor (SNRI), is a phcnylethylamine-derivativc antidepressant and anx~ 
iolytic ilgent. 

, , 
Uses " 
• Major Depressive 'Disorder Venlafaxine hydro~hloride is uscd in 
the treatment of major depressive disorder . . Efficacy of venlafaxine conven
tional tablets for the management of major depression has been established in 
several placebo-controlled s tudies in outpatient settings in patients who had 
major depression and in,l p,lilcebo-controlled study in a hospital setting in 
patients who had major depression with melancholia. Eflica9 of venlafaxine 
extended-release capsules for the treatment of major depression also has been 
established by controlled studies of 8-1.2 weeks' duration in outpatient settings; 
however, the safety and efficacy of venlafaxine extended-release capsules in 
hospitlilized patients with major depression have nOI been udequately evalu-
ated. I I J II 

In 4 studies of 6 weeks' dumtion in adult outpatienL<; with major depression, 
venlafaxine in dosages of75-225 mg daily administered in 2 or 3 divided doses 
as conventional tableL<; was found to be superior to placebo on at least 2 of the 
following 3 clinical measures of depression: Hamilton Depression Rating Scale 
(HAM-OJ total score, HAM-D depressed mood item. and the Clinical Global 
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Topiramate Af',-nCONVULSANTS, MISCELL,\ NEOUS 

all hough differences in cer1l1in animal models have been observed and addilivc 
effects appear to occur when Ihe drug is combined with these anticom'ulsants. 

Although the precise mechanism o f action of lopiramate is unknown. d;lIa 
from eleClfophysiologic amI biochemical studies have revealed 4 properties 
Ihal may contribute 10 the drug's efficacy for seizure disorders and migmine 
prophylaxis. AI pharmacologically relevant concentmtions. topimmate blocks 
voltage-dependem sodium channels: augments Ihe activity of y-aminobutyric 
acid (GASA) <II some subtypes of the GABA-A receptor; antagonize.~ the 
AMPA/kainate subtype of the glummate receptor; ;md inhihits carbonic an
hydrase (panicularly CA-IJ and CA- IV isoenzymes) . In general. anticonvu lsant 
drugs are Ihought 10 act by one or more of the following mechanisms: modu
laling "ohage-dependent ion (e.g .. sodium) channels involvell in action polen
lial propagmion or burst I,!cneralion. enhunccmeni of GAB A inhibilory aClivity. 
andlor inhibition oflexcit:l tory amino ucid ncurotrunsmillcr (e.g. .. glutamalC. 
a.<;panate) activity. 

Topirumate exhibits effects on cui lUred neurons sim il ar to those observed 
with phenytoin and carbamazepine, and such effects are suggestive of an in
active s tate-dependent block of voltage-dependent sodium channels. Topim
mate reduces the duration of epi leptiform bursl'>lof neuronal firing and de
creases Ihe number of action potentials in studies of cu ltured rat hippocampal 
neurons with spontaneous epileptiform burst activity. Topiramate also de
creascs the frequency of aClion potemials elicited by depolarizing electric cur
ren! in cultured mt'hippocllInpal neurons. Depolarizalion and liring of an action 
polemial resu lts from the rapid inllow of sodium ions through vollage-depen
dent sodium channels in the neuronal cell membrane . After firing. a neuron 
enters a period of inactivation during which it is unable to fire again even if 
the sodium ch;mnel is opcn. A slow action pmential firing rate allows the neuron 
sufficient time to recover from inact ivation. and the normal period of inacti
varion has a minimal effect on jaw-frequency firing. During :I partial seizure. 
neurons chur.lcteristically undergo high-frequency depolarization and tiring of 
action potentials which is uncommon during nonnal physiologic neuronal ac
tivity. Some anticonvulsant drugs (e.g .. phenytoin. cnrbamazepine) preferen
tially bind to voltage-dependent sodium channels during their inactivated state. 
slow the rate bf recovery of sodium channels from their period of inactivai.;.lIl. 
and lintit the ability of the neuron to depolnrize and lire ut high frequencies. 
~ Topiramate enhances the I1clivity of Ihe inhibitory neurotmnsmitler GABA 
at a nonbcnzodiazepine si te on GABA" receptors. Activlltion of the postsy
nuptic GABA" receplOr by GABA causes inhibition by increasing the inward 
flow of chloride ions. resu lting in hyperpolari zlltion of the postsynaptic cell; in 
ch loride ion-depleted murine cerebellar granu le cells, therapeutic concentra
tions of ,t9pi~amat: (in con~binatiOil with RABA) enhance GABA-e~;o.k~~ ill
w;ml flux of chlonde ions III it concemruuon-dependent manner. BenzDqwzc
pines act at GABA" receptors 10 enhance GAB A-evoked inwllrd flow of 
chlo.ride ions, but the bcnzodiazepjne antagonist Ilumazenil dpcs not ;Lppcar to 
inhibit topiramate cnhancemelll of GABA-evoked currents in GABA" cortical 
neurqnal receptors. Topir.tmate also docs not appeur 10 incre;Lo;e dural ion of 
chloride ion channe l opening. Therefore. lopiramate may potentiate GABAt\
ev~)ked d~oride ion flux by a mechanism other th;u;t GABAt'-recept~r modu-
lauon. I 

'J ! Topiramhte antagonizes II non-N-methyl-d-aspan:uc (NMDA ) glutamate re
cFptor and' the kainatela-amino-3-hydroxy-5-mclhyli soxazole-4-propionic acid 
(AMPA) receptor subtype. Although topimmate had no apparent effect on glu
tamate receptors of the NMDA subtype in cuhure'd rut hippocllmpal neurons. 
topiramlliel antagonized the abili ty of kainale to activate the kainate/AMPA 
glutmnate rec"eptor SUbtype. and these effects were shown to be concentration 
dep;lindent. Glutamate. the principal excilatory,neurotmnsminer amino acid in 
the:6rain;' in t~r.Lcls with specific ncuronal membrane receptors. including ion 
channel coupled (ionotropic) (e.g., NMDA. kainllte/AMPA. kainalc) receptor 
sut'llypes and with G-prolein coupled (melabotropic) receplors that modulate 
intmcellular second-messeng.ers . Glutamate is responsible for a variety of neu
rolog ic functions, including cognitic)fl, memory. movement. and sensation, and 
excessive acti Vation of glutamate receptors m"ay mediate injury or destruction 
of neurons in some acule neurologic di soruers and chronic neurodegener.ltive 
diseases. TIle p:.nhogene~js of seizures is thought to be mediated at least in part' 
through excessive s timulation of glutamate receptors. In spontaneously epilep
tic nilS, topiramale has reduced extracellular hippocamp:l1 concentrations of 
both' glutamate and aspartate, and a correlation existed between reduction in 
glutamate conccntr.llions .lOd suppression of Ionic se izures. 

In animals. IOpimmate exhibits ailliconvulsant acti vity in the maximal elec
troshock seizure lMES) le!i t. suggesting thal.liki! phenyloin. it may be crfective 
in the management of partial and 100lic-clonic {gmnd mal) seizures in humans. 
Topiramalc also exhibited dose-depe ndent inhibition of absence- like seizures, 
which was antagonized hy pretreatment wilh haloperidol. In animals, lOpira
mate \\'as inefrecti "e or weak ly efrective in blocking clonic ~eiZllres induced 
by pentylenetetrazole,,i ndic:lIing thnt the drug may not enhance GABA inhib
itory aClivity .~ubstantially. 
I Although the precise mechanism(s) of :lclion of topiramale in the manage
ment of alcohol dependence is unclear, topiramate enh.mcl's GABA-mediated 
inhibitol)' neurotmnsmissioh and inhibits glutamaterg ic: stimu latory neurotrans· 
mission: such changes uppcOlr to decrease dopaminergic acti vity in the meso
conicolimbic 'areas of the brain . which have been associated with alcohol de-
pendence.. _ _ 
~-T-oplrantate inhibils carbonic anhydrase CA-IJ and CA-IV isocnzymes and. 

like other carbonic anhydruse inh ibitors (e.g., acetazolamide. dichlorphenam
ide). the drug:may promote the.formation aLrenal calculi by incre;lsing urinary 
pH /nnd decreasiog the excretion .01' urinary citmles. In premarketing stud ies. 
renal calculi were repor1ed 10 tlccur in 1.5 'k of patients receiving topimmate. 
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an incidence 2-4 times that expected in a similar untreated population. but 
most patients who developed calcu li elected to continue therapy with the drug. 
Usc of lopiramatc with other carbonic :mhydmse inhibitors may incrca.'iC the 
risk of renul calculi and therefore shou ld be avoided. ,I 

Preparations 

Excipients in commercially <lvailable drug prepar:ltions may have clinically 
important crfects in some individuals: consult specific product labeling for details. 

Topiramate 
H 

Oral 
Capsules 15 mg Topamax' Sprinkle, Ortho-

McNeil 

25 mg Topamax" Sprinkle, Ortho-
McNeil 

25 ~g 
, , I " . Tablets,lIIm- I, Tppamax· ,Ortho·fy1qNell 

coated ,,: ,ill III I' 
50mg Topamax ' ,Ortho-,McNeil 

100mg Topamax~, Ortho-McNell 

2OOmg ', Topamax",Or1hO·M,cNeil 

fU-.c i~ /llll cUlRUlly illdud~u ill the lahdm~ ~ppm\'eu to) the us r'1JO<l aIkI Oru, ,\umin;'lr .. h"" 

S<'I,.,',...1 Nn 'iJiml$ fJ ,·C't'ml ... r ~Im. c C"".I'ri~"r. /tj, ... 1997. Amt'rirull S," irl.l' ,tflff'tJ/I" ·S~·1t1'l11 
/ 'I""m,,(' •. vl, lu(. 

Valproate Sodium 
I 

Valproic Acid 
Divalproex Sodiu!n 

"Iil' Sodium Dipropylacelale, 
Sodium a-Propylvalerale, OPA Sodium 

Dipropylacelic Acid, 2·Propylvaleric Acid, OPA 
I Valpro'ale Semisodium 

• Vulpmic ucid~' valproate sodium, and divalproex sodium arc carboxylic 
acid-(Jcrivative anticonvulsants that also :lre used 10 lreal acute manic episodes 
or fo r prophylaxiS h f mi graine he';ldache as well us cenainl)lhcr psychiatric 
disordl.!rs I 

" . . ! It 

Uses 
" 

", ,' ... 
• Seizure Disorders Valproic acid, valproate sodium, orUivalproex so
dium is used alone or with other anliconvulsanL'i (e.g .. ethosuximide) in the 
prophyluctic manugemelll of simple and complex' absence (pet it mal) se izures. 
TIle drugs also may be used in conjunclion with other' anticonvu lsanl<; in' the 
management of1multiple se izure Iypes thUi include absence seizures. Valproic 
acill is considered a drug of choice for absence or atypical absence se izures. 

Valproic acid , valproate sodium. or di\'alprocx sodium is used alone or 
with other anticonvulsants (e.g., carbamazepinc.. phenytoin) in the prophylactic 
management of complex par1ial seizu res that occur either by themselves or in 
associm ion with other seizure types. Some clinicians state that valproic acid 
may be considered u drug of choice for the management. of complex panial 
seizures.I'fwo randomized. placebo-controlled trials, one of vulproic acid as 
monotherapy and one of valproic acid us adjunctive therapy, demonstrated that 
the drug decreased the frequency of seizures in patients inudequutely controlled 
by other therapies (e.g .• carbama1.epine, phenytoin. phenobarbital). 

Valproic acid has been used and is considered by some clinicians as a drug 
of choice for management of other generalized seizures. including primary 
gcncmlized tonic-clonic se izures!. atypical absence! . myoc lonict. or atonic 
seizurest, especially for those patients with more ,than one type of generalized 
seizure. In addition. some clinicians state that valproic acid may be used as a 
drug of choice for the management of simple panial seizurest. Valproic acid 
also has been administered rectallyt or by intragastric dript with some success 
in the m;mageme nt of status epilepticus rcfract0I)' lto IV diazcpamt. A paren
teral fonnulation of valproic acid has been studied a nd has been effect ive when 
administered IVt in the management of status epilepticus. 

Valproic acid hus been used with some success in Ihe treatment of Lennox
Gaslaut syndrome anu infantile spasms. 

• Uipolar Disorder . Divalprocx sodium is used in the Ircatment t~f 
manic episodes associaled with bipolar disorder. valproic addt and v<llproate 
sodiumt also have been used. Because there <Lrc only minor differences in the 
phann:lcokinetic.<; of Ihe formulations . :md because all fonns of the drug cir-' 
cU];lIC iT, plasma as valproic add. the term "valproic add" will be used in Ihe 
follqwing discussion. I I 1 I 
'I Valproic acid has he~n' used ;ls mOllotherapy or as pan of com hi nation 
therapy (e.g .• with lithium, antipsychtllic agents [e.g .. olanzapincl, :~ntidep'res
sant s. carbamazepine) in the tremment of acute manic ~pisodes. TIle American 
Psychhttric Associati on (APA ) cu rrently recommends combined therapy with 
valpwic nc id plus an antipsychotic agent or with lithium plus an antipsychotic 
agent ;IS fi rst-line drug ·thcr.lpy for Ihe acule treatment of more severe manic 
or mi xed episodes and monotherapy with one of t.hese drugs for less severe 
episodes. For mixed episodes. \'alpmic acid may He preferred over lithium. 
Valproic acid or lithium also is rttolllmended for the initial acute treatment of 
rapid cycling. t, , 

A manic episode is a distinct period of abnormally and persistently elevated, 
expansive, or irriwble mood. Typieul symptoms inGiude pressure o~ speech, 
molm hyperactivity, reduced need,J'or sleep" night of ideas, gr.tndiosity. poor 
judgment, aggressiveness, and possible hostility. 'Efficacy of v:llproic acid in 
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the treatment of manic episodes was established in short-tcnn. placebo-con
trolled. parallel-group tria ls in patients hospitalized with bi polar disorder, 
manic (DSM-III R); response 10 therapy was assessed us ing objective rating 
scales such as Ihe Young Mania Rating Scale (YMRS), an augmented Brief 
Psychiatric Rating Scale (BPRS-A), the Mania Ruting Scale (MRS), and the 
G lobal Assessment Scale (GAS). One study specifically enrolled patients who 
were intolerant of or unresponsive 10 previous li thium therapy. Up 10 40';0 of 
pmicnlS fail 10 respond 10 or arc inloler.lOt of lithium therapy for manic epi
sodes; such patients may demonstrate a response 10 vulpro ic acid. although 
response to valproic acid appears 10 he independent of prior response to lithium 
therapy. Valproic acidlherupy appears to be about as effective as lithium for 
the treatment of manic episodes. In one placebo-controlled tria\, 48 % of pa
tients receiving valproic acid demonSITated a response to the drug as measured 
by ch.mges in the Munic Syndrome subscale of the MRS; 49% of patients 
receiving lithium responded to therapy. while 25% o f pll tieots receiving pla
cebo responded . Ant imanic response to valproic acid Iypically occurs within 
1- 2 week~ of initiating thempy. Valproic acid therapy also appears to be ef
fective in specilic types of mania, including mpid-cycling mania and,dysphoric 
mania, which have been reported to be poorly responsive to lithium. 

Allhough the man ufacturer states Ih al safety and efficacy of long-term (i.e. , 
longer than 3 weeks) vulproic ac id therapy have not been C!..<;tablished in the 
treatmem of m.mic episodes, \lll lproic acid also has been used. alone or in 
combination therapy, for long-tenn or maintenance amirnan ic therapyj . and 
APA current ly considers the best empiric evidence to suppOrt the usc of val
proic acid or lith ium fo r maintenance Iherapy. Antimanic emeacy has been 
maintained from several months to more than 10 yeurs, lind such long-term 
therapy appears to decrease the frequency and severity of bipolar episodes over 
extended periods of lime; however, further study is requ ired to establish the 
effi cacy of valproic acid as maintenance therapy of manic episodes . Valproic 
acid docs not appenr to be as effecti ve for the management of the depressive 
component of bipolar disordert: although sume ev idence suggests that long
term valproic acid therapy may be moderately effective in the prophylaxis of 
depressive epi sodesl its acute effects dn depression llppellr to be limited. Some 
clinicians recommend th.1I valproic acid therapy be used in patients with bipolar 
disorder or schizouffcctive disorder, bipolar type . who have responded inade
quately (Q or have bl.'cn unable 10 tolerate treutment with lithium salts or other 
therapy (e.g .. e'lrbamazepine). p'lrticularly if the p'ltient displays residual manic 
symptoms. or in the presence of rapid cycling. dysphoric mania or hypomania. 
assoc iated ncurologic 'Ibnormalities. or organic brnin disordc r. 

• Migraine Prophylaxis oj Chrollic Attacks Divalproex sodium 
is used in the prophylaxis of mi graine helldache. with or without associated 
aura; valproic acidt and sodium valproatet :I\so have been used. Because there 
arc only minor diO'erences in the pharmacokinetics of the form ulations, and 
because a ll forms o j' the drug cireui:ue in plusma as vulproic acid . the term 
"v:tlproic acid" will be used in Ihe following discuss ion. Because valproic acid 
rna)' pose a hazard to the fetus (sec Cautions: Pregnancy, Fertility, and Lac
tation), it should be considered for wOlTlen of childbearing pOlential only after 
this ri sk has been di .~ cussed thoroughly with the patient and weighed against 
the potential benefit s of trealment. Somc cliniciuns state that effective contra
ception during valproic acid thempy should be strongly encouraged. 

The US Head •• che Consortium states that lhere is good ev idence from mul · 
tiple well-designed clinicul trials that valproic add has medium to high efficacy 
for the prophylaxis of migraine headache. Valproic ac id was demonstrated to 
be effective in the prophylax is of migraine headache in 2 randomi zed, double· 
blind, placebo-controlled trial s in patien ts with at least :I 6-month history of 
mi graine, with or without tlssociuled auru. Patients al so had to experience at 
lell.'i( 2 migraines per month in the 3 months prior to enrollment in the studies; 
patients \ .... ere excluded if they had cluster headaches. Although women of ch ild
bearing potential were excluded from one study because of the teratogenic 
properties of valproic acid, they were included in the other. provided that they 
were practicing an e l"fectivc fann of comr:lccption. In both studics , after a 4-
week s ingle-blind placebo baseline period, patients were random ized to recei \'e 
either vlliproic acid or placebo during a 11-week treatment period consisting 
of a 4-week titration period and an 8-wcek maintenance period. Assessment of 
treatment outcome was based on 4-week migraine headache rates during the 
12-week treatment period. In the first study. dosage titration was g4ided by the 
use of actual or sham trough total serum va lproale concentr,.lIions for patients 
receiving valproic acid or placebo. respect ive ly. The mean dosage o f valproic 
acid was 1087 mg d:lily (range: 500-2500 mg daily), with dosages of mOTe 
than 500 mg heing given in 3 di vided doses daily. Patients receiv ing valproic 
acid e;o;pericnced a substantial decre;l<;e in the mean 4-wee k mi gmine headache 
nile compared with those receiving placebo (3.5 versus 5.7, respectively). In 
the second study. pati ent s were randomized ttl receive (after titration from an 
initial dosage of 250 mg daily ) SOO. 1000, or 1500 mg of valproic acid daily 
or placebo, 'Idministe red a'i 2 daily doses. Erfieacy o f valproic acid in the 
second study was to be detennined by comparing the 4-week migraine head
nche rate in the combi ned groups of patients receiving lOOO and 1500 mg of 
valproic acid to tlmt of patients receiving placebo. Howevcr, the manufacturer 
re rts that the mean 4-week migmine headache mtcs in patients red iving 

'-- -"'a·lproic ucid 500. 1000. or 1500 illS dai ly were 3.3. 3, or 3.3. respectively, 
compared to u rate of 4.5 in patients receiving placebo. ami that the rate in the 
("ombincd groups o r p.llients receiving IO()O or 1500 mg daily was substantia lly 
lower thom Ihat of the placebo group. ,1 

In addition. valproic acid (given once daily as an e:<tended-release tablct) 
wus demonstrated to be effective in the prophy laxis of migmine headache in n 
12-week. multicenter, double-blind, plucebo-contrnlled clinical trial in patients 
with a history of migraine headuche.~ with or without associated aura. 

I ANTICO~VULSAiSTS. MISCEU .,\ NF.OUS 28:12.92 

Other studies a lso have shown valproic acid 10 be el'fecti vc in the prophy
la:<is of migr.line. In one comparative single-blind. placebo-cont rolled. cross
over study, valproic acid was shown to be as effective in migrninc prophylaxis 
us propranolol. 

Acute .4ttacks rvt valpro:lIe sod ium has been used for the acutet man
agement of migraine headache; however, the role of Ihe drug relative 10 other 
acute therapies (selecti ve serotonin type I-like receptor agonisls ("tript'IIlS"J. 
e rgot alkaloids, antiemetics. nonsteroidal anti -inflammatory agents INSA IAsJ. 
butalbital-containing analgesics. opiale analgesics) requires further elucidation. 
Results of se\ler:L1 studies, including open-lubel . compnr:l1ive, randomized, pro
spective , retrospective, and/or double-blind. studies and at least one pl:lcebo
controlled study, as well as case reports. indicate th.1\ IV valproate sodium may 
allev iate acute migraine attacks in patients with or without aura and generally 
appeurs to be well wieraled. Efficacy generally W;IS evalUaied in temlS of a 
reduction in headache severit), as r.lted by Ihe p;uient (i.e .• u reduction in pain 
from severe or modemtely seve re to mild or absent usually using a 3· or 4-
poinr scale) or by a visual analog pain score (VAS). Limited data indicate that 
300-mg to I_g IV valpronte sodium doses (some of which were repented at the 
same initial dose or less) were associ.lled with re lief of migraine headache. 
usually within I to seveml hours. 

IV valpronle sod ium also has been used in the managellleOi of chronic daily 
headachet in a limited number of pat ients some of whom have had un inade
quate response to dihydroergotamine or when dihydroergotamine was contm
indicated. 

Further study and experience are needed (0 morc clearly define the role of 
IV valproate sod ium in the man age ment of acute mi gm ine allacks and other 
headaches. 

For further info rmation on manngement and c1assilicat ion of migraine helld
ache . see Vascul:!r Headaches: General Principles in Mi!!mine Therapy, under 
Uses, in SUOlutriptan 28:32.28. 

• Schizophrenia V:!lproic :!c id or divalproex sodium has been uscd us 
an adjunct to antipsychotic agents in the symptomatic management of schizo
phreniat in patients who fail to respond sufficiently to an adequate trial of un 
antipsychotic- agent alone. The American Psychiatric Association (A PA) and 
some clinici:lns stale that anticonvulsant agents such as valproic add or dival
proex: sodium may be useful adjuncts in sch izophrenic pat ients with prominenl 
mood lability or with agitated. uggressive. hostile. or violent behavior. In gen
eral , for such adjuncti l-'e therapy. "'alproil' ncid or d ivalprocx sodium is admin
istered in the same dosage and with the same result ing therapeutic plasma 
concentrations as that in the m;magelt\ent of seizure disOTder.~. TIle APA states 
that, with the exception of patients with schizophren ia whose illness has strong 
affective components. valproic acid or divalproex sod ium alone lla.~ 110t been 
shown to be substantially effective in the long-tem1lreatment of schizophrenia. 

While some ev idence suggested pOiential benefit of valpruil' acid in reliev
ing tardive dyskinesia in p:!liems receiving long-term ant ipsychotic drug ther
apyt. recent system.llic review o f mndomized controlled trials with nonben
zodiazepine Y-'lmi nobutyric acid (GA BA) agoni sts such liS valproic :lcid found 
the evidence for such benefit unconvincing. and indicated that nny possible 
benefit may be outweighed by adverse' effects. For ddrJitional information on 
the management of schizophrenia. see Uses: Psychotic Disonlers. in the Phe
nOlhiazines General Statement 28: 16.08.24. 

• Other Uses Some experts recommend use nf v<llprolc acid for the treat
ment of aggressive outbursts in children with ADHD. For a more detailed 
discussion on the management of ADHD. sec Uses: Attention Deficit Hyper
activity Disorder. in Mcthylphenid:'te 28:20.04. 

Valproic ;Jcid used alone or in conjunct ion with GAB A was ineffective in 
the treatment of choreat (including Huntington 's chorea). Valproic acid has 
been effective in n limited number of palients with organic bruin syndromet. 

Dosage and Administration 
• Administration Valproate sodium can be ad ministered orally or by 
IV infusion and valpro ic acid and divulproex sodium arc a'dmi nislCred orally. 
Valproic acid also has been administered rectally by enema or in wux-lmscd 
suppositories. 

Patients who nrc currently receiving or beginning therapy with va lproic 
acid. valproate .~od ium, or divalprocx sOllium and/or any other nnticonvulsant 
ror any indication should be closely monitored lor the emergence or worsening 
o f depression, suicidal thoughts or behavior (suicidali tY I. and/or any unusual 
changes in mood or behavior. (See Cautions: Nervous System Effect.~ lind 
Cautions: Prccaut ion.~ and Contcuindications. ) 

Oral Administration Valproic add. valpmatc sodium, and divalproex 
sodium are administered orally. Valproie acid capsules should be sWlIlI owed 
whole: not chewed. in order to prevent local irritat ion to the mouth and throat. 
If GI irritation occurs. the drug mOly be administered with food. Patient s who 
are un:!blc to tolerate the G t d fects of valproic acid or valproatc sodium may 
tolerate divalprocx sodium. When switching to di \!alproex sodium delayed
release tablets in patients receiving valproic acid. the s:lme daily dose and 
schedule should be used. After stabilization with divalproex sodium thempy. 
the daily dose may be divided and administered :2 or 3 times daily in se lected 
patients. Extendcd-relense tablets of divalprocx sodium arc administered once 
daily; patienls should be advised that the extended-rclense \ablets must be swal· 
lowed intact 'lnd not chewed or crushed. Valprome sod ium owl solution shou ld 
not be adminislered in carbonated drinks because vulproic :tc id will be liberated 
and may cause local irri tation 10 the mouth and throat us well as an unpleasant 
taste. 

The commercially available capsules containing cOllted 'particles of dival
proex sodium (Depakote'~ ) lIlay be swallowed intact or the entire content s of 
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the. capsule(s) may be sprinkled on a small amount (about 5 mL) of semisolid 
food (e.g .• applesauce. pudding) immedialely prior to adm inistr.Jtion. The mix
ture comaining coated panicles from the capsules should nol be chewed. The 
mixture of coated panicles and semisolid food should nOl be stored for fu ture 
usc .. Patients receiving divalproex sod ium capsules containing coated p:lrticks 
should be instructed not. to be concerned if Ihey notice coated panicles in their 
stool. because these ,particlcs do not complete ly dissolve and may be p~~scd i"n 
the SIOO\. , 

The manul"acturer .~ tates Ihat although the extent of 0 1 absorption of val
proic acid from capsu lC!i containi ng coated particles or delayed-release tablets 
of divnlprocx sodium is equivalent. peak and trough pla.mm concentrations 
ach ieved with Ihese dosage fonns may vary (e.g .• higher peak valproic acid 
conccmr.Jtions generally <I re achieved with the de layed-re lea.~e I<lblets). Al
though these differences nrc unlikely to be clinicall y imponant, increased mon
il oring. of plasma valproic acid concentrat ions is recommended if one dosnge 
fonn is subslituted for the other. 

TIle mnnufacturer st.lles thai although il is agreed Ihat phannacolog ic treat
ment beyond an initial response in patients with manic episodes is desirable, 
both for the maintemmce of initial response and for prevention of new manic 
episodes. the safety and cflicacy of long-ICOO (Le .. longer Ihun 3 weeks) val
proi c ac id therapy for manic episodes have not been established in contrqlled 
dinical trials and that clinicians who elect 10 use such therapy for extended 
periods (i.e .. longer than ;\ weeks) should continually reevaluate Ihe usefulness 
of valproic ncid therapy in Ihe indi vidual patienl. The manufacturer sla les that 
the s'llc ty of valproic acid for longer-tenn antimanic therapy is supponed by 
data from record reviews involv ing upproximately 360 paticol s treated for 
longer than 3 months. 

IV Administratioll Vulproate sodium injection is intended for IV usc 
ooly. . 

For IV usc. the m:mufaclUrer states that the appropriate dose of valproate 
sodium injection should be diluted with at least 50 mL of a compatible IV. 
solution (e.g., 5% dexlrose injection. 0.9% sodium chloride ' injection, lactated 
Ringer's injection). Diluted IV solutions of the drug shou ld be infused IV over 
60 minutes. 

Rapid IV infus ion of valproate sod ium has been associated with an in
creased risk of adverse effects nnd is nOl currently included in the manufac
turer 's labeling. However. rales exceeding 20 mg/minute or infus ioo periods 
less than 60 minutes have been stud ied in a limited number of palients with 
seizure disorders and in patients wilh aCUIe migmine heudaches, and such nd
ministration generally uppe:lred to be well tolerated. In a sludy of the safety of 
initial 5- to IO-minute IV infusions of valproate sodium (1.5-3 mg/kg per 
minu te of valproic acid). patien ts generally tolcrated such ~ilpid infusions of 
Ihe drug; the st udy was not de.~igned to ussess the efficncy of the regimen. The 
drug also appeared to be well tolemted in studies evalu:uing efficacy in the 
managemel1l of acute migraine auackst when valproate sodium doses of 3(x) 
Il1g to I g were infused IV at rates ranging from 17-25() mg/minute or occa
SiOllillly by direct mpid ("bolus") IV injection (100-mg doses). 

Use of rapid infusions in palients recei\' ing the IV prep'lfation ns II paren
teral replacement for oml v.tlproic acid has not been established. 

Valproate sodium injection tlnd diluted solutions of the drug should he 
inspected visually for particulate matter and discoloration prior to admin islra
tion whenever soluti on and container penn it. 

• Dosage Dosage of va lproutc 1iod ium and divalproex sod ium is ex
prc~scd in terms of valproic ucid. Dosuge must be carefully und slow ly adjusted 
according 10 individual requirements and re.~ponse. 

Seizure Disorders IV lJusngc. IV valrroate sodium thempy may be 
employed in patients in whom ornl therapy is temporarily not feasible. but 
Ihempy should be swilched to oral administration as soon us clinically possible. 
IV administration of the drug cnn be used for monotherapy or as adjunctive 
therapy in the l11anagel11el1l of seizure disorders. The manufacturer states that 
Ihe u.~ual IOlal da ily dosuges of valproic acid arc equivlllcnt for tV or oral 
udl11in i .~trat ion, and the doses and frequency of administration employed with 
oral therupy in seizure.~ disorders lI rc expec ted 10 be the same with IV therapy. 
a lthough plasma concentration monitoring and dosage adjustment may be nec
c!Ssary. The usc of IV therapy fo r longer Limn 14 days has 110t been studieu 10 
date. The manufal·turer also st:\Ies that the use of IV vulproate sodiu m for initial 
monotherapy has not been systematically studied; howe.ver. usual dosages and 
titr.Jt ion employed with oral ther.lpy can be employed wilh paremeraltherapy. 
Pal iems receivi ng dosnges ne:.r the maximum recommended dosage of 60 mg/ 
kg daily should be monilored closc ly. panicularly when enzyme-induciog drugs 
arc not used concomitantly. J 

Oral Dnsage. Various valproic acid dosage regimens have been used in 
published studies. A correlalion between plasma valproic acid concentr.:Hion 
und Iherapeutic cffect has nOI been established; however. n therapeutic mnge 
of 50- 100 mcg/mL has been suggested. .' 

For Ihe management of comple x partial seizures. the munufuclurers state 
that the usual initial dosage of valproic acid us monolhcrapy or us adjunctive 
thempy. when being added to a current therapeutic regimcn, for adults and 
chi ld ren 10 years of age and older is 10-15 mg/kg daily. For the management 
of simple or complex absence se izures. the manufacturer stnles that the usual 
initial dosage of valproic acid is 15 mglkg daily. Dosage may be increased b}' 
5-10 mg/kg dail}' at weeJ.;) y intervals until seizures are cOnlrollcd or udveTSC 
effects preve", further increuses in dosuge. The manufoclureTS slate that the 
maximum recommended dos3ge is 60 mg/kg daily. These dosage recommen 
dations also apply when anticonvulsant Iherapy is being inilimed with dival
proex sodium as ddayed- or extended-release fonnulations . . 

When convert ing a patient from u current anticonvulsant' 10 valproic acid 
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therapy for the treatment of complex partial seizures. valproil: acid ther.Jpy 
shou ld be inili'lted al usual stan ing doses. 111e dose of the current nnt iconvul
sam may be decreased by 25% every ::! weeks. cither starting concomitantly 
with the initiation of valproic acid therapy or delayed by l- ::! weeks if there is 
n concern thut seizures are likely to occur with a reduction. The speed and 
dunn ion of withdrawal of the current anticonvulsant. can be highly variable, 
and patients should be monitored close ly during this period for increased sei
zure frequency. In order 10 prevent adverse 01 effects. the manufacturers state 
thut Ihe drug shou ld be administered in 2 or more divided dOSeS when Ihe 
dosage exceeds ::!50 mg daily. When divalprocx sodium delayed-release tablets 
nre administered. a twice-daily dosing regimen is sUFgestcd whenever feasible 
and appears 10 adequately maintain plasma valproic acid concentrations in most 
patients receiving the drug. The frequency of adverse effects (pan icularly he
patic effects) may be dose rela ted. TIle benefit of improved se izure control 
which may accompany higher dosnges should therefore be weighed carefully 
against the risk of advcr.;e effects . 

When convening a patient whose seizure disorder is controlled wilh de
luyed-release divalproex sodium tablets to the extenlicd-rcleuse tablels. the drug 
shou ld be udministercd once daily using u total daily dose that is 8- 20% higher 
Ihun the corresponding delayed-release dosage that the patient was receiving. 
For patients whose ddayed-releuse daily dosage cannot be directly converted 
10 a corresponding commercially avai lable extended-release oosage. clinicians 
may consider increasing Ihe delayed-release total dnily dosage to the ne:<t 
higher dosage before convening 10 Ihe appropriate e:<lCnded-relense dosuge. 

For the management of status epi leplicus refractory to IV diazepamt. 400-
600 mg of valproil' :Icid W:IS administered rectallyt by enema or in \\'a:< base 
suppositories at 6-hour interval s. 

Bipolar Disorder The initial dosage of valproic acid in the treatment 
of m:lnic episodes is 750 mg dai ly in divided doses. TIle dose or valproic' acid 
should be increased as quickly a.~ possible to achieve the lowest therapeutic 
dose producing the desired clinical eCfect or desired serum concentration: how
ever, the manufacturer recommends thai the dose not e.'(cecd 60 mg/kg daily. 
In placebo-controlled studies of valproic acid for the ueatmcnt of manic epi
sodes •. thc trough scrum valproic acid concentrution thm produced the desired 
dinical effect ranged from 5H- 125 mcg/mL. Maximum serum conceotmtions 
gener.Jlly were achieved within 14 days after ini tiat ing therapy. 

Dosing guide lines for maintenance therap)rt with valproic acid arc less 
evidence-based than those for acUie therapy. and dos:.ges lower Ihan those 
employed for acute Ihempy occusionally have been used. A I-year study wi th 
divalprocx sodium found an associati.on betwe.en higher serum co~ccntrations 
und increased appetite and decreased plalelet nnd leukocyte counts. 

Migraille Prophylaxis of Chrunic Attacks. In the nrophylaxis of mi-
graine, with or without I!..<;sociated aura, the recommended initial dosage of 
vulproic acid is 250 mg twicc daily. Some patients may benelit from dosc.<; of 
up to I g daily; howe"er, in clinicallrials, there was nn evidence thai doses o f 
valproic acid exceeding this resultcd in greater efficacy. 

For the prophylaxis of migraine headache in adu lts. Ihe recommended ini
tial ~osage of divulprocx sod ium a.~ extcnded-rcle.lSt! IUblet s is 500 mg once 
daily for I week; dosage may then lhc incrcnsed to I g once daily. Although 
maintenance dosages oliter th an I g once daily have not be!!n evalu ated in 
patients with migraine heudache. the effec tive dosage range for Ihese patie11ls 
is 500 mg to I g daily. It should be considered thut divalproex sod ium extended
release IUblets and divalproe:< sodium delayed-release tablets arc 1I0 t bioequiv
alent. If a pat ient requires smalle r dosage ndjustmentthan Ihllt available using 
the extended-re lease tablets. the de layed-release tablets should be used instead. 
If a palienl misses a dose of divalprocx sodium extended-rc leasc 'tablets, the 
dose should be taken a.~ soon as poss ible. uoless it is a lmost time for the next 
dose. However. if the pmient skips it dose. a dooble dose of divalproex sodiom 
extended-release t.lblels shou ld If 01 be !:Iken 10 n\:lke up for the missed dose. 

Acut e ,\Ilacks. For the acute management of migraine henduchet ill adu lts 
and adolescents, the oplimum IV dosage. frequency. and rale of udministmtion 
have not been eSlablished. In must repons, IV valpmate sodium was given in 
doses of 300 mg 10 I g diluted in a compatible IV infusion (e.g .. 5f,~ dexlrose 
injec:tion. 0.9% sodium ch loride injection) solution (usually about 100-250 mLl 
and infused IV at rates ranging from 17- 100 mg/minute. In some patients. the 
dosc was admi nistered more rapid ly (e.g .. 500 mg over 2 minules, 100 mg by 
direct L"bolus"J [\of inject ion). A repeal dose (equal to the initial dose or less) 
\vas given to some pmients within a few hours. jf reduclion (If pain wa.<; not 
sufficient. In Doe study. 500-mg doses of valproate sodium were aumini .~tercd 
every IR hour.~ for 2 days. Some patients have received direct IV injections of 
I (xl-mg doses repeated ut 5-minute intervals or infusions oj" a single 500-mg 
lhlse ~dilUied in 5 mL of 0.9% sodium chluride injectionl int o :I free-flowing 
IV line of 0.9% sodium chloride injection. 

When IV, valproate sodium has been used in the management of chronic 
dai ly he<ldache. an initial dose of 15 mg/kg was administered over 30 minutes 
followed by a dose of 5 fllg/kg '(infused over 15 minutes) given every H hours. 

DO!(age in Geriatric Patiellts Bec.IOSC of a decrease in unbound 
ciear.Jnce of valproic ac id. the sturting dosage should be reduced. Subsequent 
dosage should be increased more s lowly in geria tric patients. In addition. the 
manufacturer recommends regular monitoring of flu id und nutritional intllke, 
dehydration. somnolence. and olher :ldverse effects in these individuals. Dos
age reduclinn or discontinuance of viliproic acid should be considered in ger
iatric patients with decreased food or Iluid intake and in tllO.~e with excessive 
somnolence. 11le ultimate therapeutic dosage in these patients shou ld be de
temlined on the basis of tolerability and clinical response. 
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Cautions 
The udvcrst! effcct profile of parenteral valproate soUium can be expected 

to include all of the effects a.~soci ated with oral admini stration of the drug . In 
udd itiotl, IV infusion (If valproate :-;odium may cau .~e Im'al effects at the injec
tion site and effects associated with thl! rate of, infusion. (Sec C<lutions: Local 
:md Inlusion-relatcd EITects.) 

• GI Effecls Nausea. vomiting, :Ibdom inal pain, anorcxi:! . diarrhe:!. and 
dyspepsia may occur in patients receivi ng valproic acid. The most frequent 
adverse effects of vulproic acid foll owi ng initimion of therupy with the drug 
arc nnusea, vomiting. and indigestion . Thes~ lldverse erfects usually are tran
sient. rarely require discontinuance of therapy, 'and cun be minimized by lld
mini .~ t ering the drug with meals or by beginni ng therapy wi th low doses and 
increasing the dose very gmdu:!lIy. While di valproex sodium shares the tb.~ic 
GI potenti:!1 of valproic acid. the frequency o f adverse GI effectS appears to be 
lower and the clfe<.:ls possibly less severe with divalprOl!x sodium than with 
vll lproic aciu: pmient s who arc unahle to tolerme the GI effects of valproic acid 
or vUlproate sodium may tolerate divalproex sodium. but GI intolerance to 
divalprocx sodium cun also occur. Both anorexia with some weight loss und 
increased appetite with weight gain have been reported in patients receiving 
valproic acid. Eructation, fecul ·incontinence. gastroenterit is. glossitis. fl tl tu
lence, hematcmcsis, periodontal abscess. tooth disorder. dry mouth. slomalitis. 
nnd constipation were reported in 1-5% of patients recciving valproic acid in 
clinical trials. Dysphagia, gum hemorrhage. and mouth ulcerution also huve 
occ urred in greUler than I C/o of pat iell\S receiving the drug, 

• Pancreatitis Cases of life-threatening pancreatiti s have been r~ported 
in ch ildren and adu lt s short ly after in itia l use or afler several years of thempy 
with vulpmic llcid . Pan<.:reatitis lTlay be helTlorrhagic with a rapid progressiun 
from initial symptoms to death. Devclopmelll of manifestations suggestive of 
pancreatitis (e.g., abdominal pain, nausea. vomiting, and/or nnorex ia) requires 
prompt mcdical CVilluation. (Sce Colutions: Precautions and Cllntraindications.) 
It should be considered that patients receiving valproic acid arc at greater risk 
of developing pancrcatitis than that expected in the general popUlation and. in 
addition, pancreatitis recurred on reeha!!engc with the drug in several patients. 
In clinical trials involving 2416 patients. 2 cases or pancrei!titis wi thout alter
native e tiology were reported, representing 1044 paLicnt-years experience. 

• Nervous System Effects Sedation and drowsiness may occur with 
v:l lproic acid thewpy . especially in p.l1icnts receiving other ant iconvulsants. 
(See Drug Interactions: CNS Depres.sants. Antideprl!ssallts. and Anticonvul
sant s,) Somnoien<.:e . asthenia. dizziness. and tremor gcneru lly arc the most frc 
'Iuently reported adverse nervous system effects in patients receiving valproic 
add in clinical trilii s. Atax ia. emotional lability. abnonnal thinking. amnesiu, 
and depression h:we bc..'Cn reported in up to 5-8% ofpmient s n~ceiv ing the drug. 
Some patients have reported increa~ed alertness. insomnia, ilnd nervousness 
during v:!lproic :Icid theroLpy. Comu hns been reported rare ly in putients rece iv
ing valproic acid as rnonotherap), or in combination with phenoharbital. Rarely, 
patients havc developed clll.:epimiopathy with or without fever. without evi
dence of hepatic dysfunction or abnormal valproic acid plusm a concentrations, 
short ly after the introduction or valprok acid therapy. Although this conditioll 
can be reversibl e upon dis<:ontinuance of the drug. there have been fatalities in 
patients with hyperammonemic encephalopathy. often in putients with under
lying urea cycle disorder. (See Cau tiOlls: Precautions and Contraindicutions. ) 
Heari ng ' loss. either reve rsible or irrevers ible, has been reported in patients 
receiving valproi<.: acid therapy; however. a causal relationship to thc drug has 
110\ been estahli shed. 

Between 1-5% of patients receivi ng valproic acid in clinical trials experi
enced anxiety, confusion. head <lche. myasthenia. abnormal gait, paresthesia. 
hypertonia. incoordination. abnormal dreams. personality disorder, hall ucina
tions. euphoria. IIl; it:llion. cataton ia, dysarthria. speech disorder. hypokinesia, 
increased reflexes. tardive dyskines in. or vert igo. Asterixis. hypesthesia, par
kinsonism. hostility, emotional upset, and psychosi s/acute psychos is also have 
occurred rarely. Hypeructivity. aggress iveness, and other behavioral distur~ 
bllnces have been reported in a few <.: hildren receiving valproi<.: ,acid. Se veml 
reports have noted revcl1iible cercbml :Ltrophy lind dement ia in association wil h 
valproic acid thempy . 

The US Food and Drug Administmtion (FDA) has :malyzed suicidlliity 
reports from placebo-controlled studies in volving II anticunvulsant!;, incl udinl; 
valprok acid, and found that patients recei ving anliconvuls:mts had approxi
mately twice the risk of suicidal behavior or ideation (().43~: .) compared wilh 
puth: nts rece iving plu<.:ebo (0.24%). FDA's unalysis induded I ~9 randomizeu. 
plucebo-controlled studies of II antkonvulsanls (carbarnuzepine, feibamalC. 
gabapt!ntin. lamotrigine . ICvctiracetam. oxcarbazepine . pregabalin. tingabine. 
topir.unate. valproate. and ztlnisamide) in volving over 43 .11110 patients 5 years 
of af!c or older: the st udies evalullteu the e ffectiveness of the anticonvulsants 
in epilepsy, psyc hiat ric disorders (e.g .. bipolar disorder. depression. anx iety), 
and other conditions (e.g .. migraine , neurop:nhic pain). This increased sukj
dalily risk was observed :L~ early as one week after beginning therapy and 
continued through 14 weeks. The results were generally consistent among the 
II drugs studied. In add ition, patient s who were treated for epi lepsy, psychiatric 
disorders, and olher conditions were nil found to be at increased risk for sui
cidality when compared with placebo: there did nOt appear 10 be a specific 
demographic subgroup of patients to which the increased risk could be allrib
uted. However. the rclmive risk for suicidality was found to he higher in pa
tients with epilepsy compared with patients who were given one of the dmgs 
for psych iatric or other conuitions. (Sec Cautions: Precaution s and Contrain-
dications.) I!. 
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• Hepatic Effects Minor elevations in serum concem rmions or alllino
tmnsfe rases tlf:LIISiUllinllSeS) and l'IClate dehydrogenase occur frequently in pa
tients recciving vnlproic acid and :Lppcur to be dosl.! related. Occasionally. in
creases in serum bilirubin concentration and lIbnormal changes in other hepatic 
func tion tes t resu lts occur; these result s may refl e<.:1 [lOtentially serious hepa
totm:icity. (Sec Cautions: Precautions and Conlraindicalions.) Hepatic failure 
resulting: in death has occurred in p:lliems receiving valpmic acid. usually dur
ing the first 6 months of therapy. Clinical experience indicates that children 
younger than 2 years of age. esped,l lly those receiving multiple anticllnvulsants 
or those with congenital metabolic disorders, sc\'ere seizure di sorders accom
panied by mental retardation, or organic brain di sease. have. a considerably 
increased risk of developing fatal hepatotQxidty <.:ompared with older patient 
groups. (Sce Cautions: Precautions and Contraindications.l Ablwe 2 years of 
age, the frequency of fatal hepmoto.'\ icit)1 dcrreascs considerably in progres
s ively older patiem groups. Severe or fmal hepatotoxicity induced by \'alpmic 
ac id may be precedcd by nonspeci fi c symptoms suc h ns loss of seizure control , 
malaise, weakness. lethargy. anorex in, and vomiting, 

Between I- Yip of patients receivi ng valproic acid in clinical trials expcri~ 
enced increased ALT (SGPT) and increased AST tSGOT) concentrations. 

• E~docrine and Metabolic Effects HypeTamlllonemic cncepha lop
athy. including some fatalities , has been reponed in patients with urea cycle 
disorders. partil:ularly ornithine curbamoyltransferasc deficiency. follow ing in
itiation of valproic acid thempy, Hyperammonemia may OCl:ur in patients re
ceiving valproic Hcid and may occur in the absence of ubnOffilul hepatic fu nc
tion test results. Development of symptoms of unex pl ai ned hypcrammoncm ic 
encephalopathy (e,g .. lethargy. vomiting, changes in mental status) requires 
prompt medical evalualion. (Sec Cautions: Precautions and Contraindil.:ations,) 

Hyponatremia and inappropriate antidiuretic honnone (ADH) secretion also 
ha\'e been reported. Hyperglycincmia has been reported in patiems recl!ivi ng 
valproic acid and was a. .. sociated with a fata l outcome in one patient with 
preexisting nonketoti<.: hypcrglycinemia. Between 1-5% of pat icms receiving 
valproic acid in clinical trials experienced dysmenorrhea. aml.!norrhea, vagi~ 
nitis. metrordwgia, or vaginal hemorrhagc, Breast enlargement,' galactorrhea. 
irregular menses. polycystie ovu rie~ . hypernndroge nislll. weight guin. Fun
coni 's syndrome (principally reported in children). :Lnu purntid gland swelling 
have occulTcd in some patients rel:civing valpmic acid . Ahnonnal thyroid func
tion test result s ;lIld decreased caryit ine concentmtions :11. .. 0 huve be'e n reportcd: 
however, the clinical importance ur the.~e abnormalities has not been elucidated. 

• Hematulogic Effects Valpro ic acid inhibits the secondary phase of 
platelet aggregution aflu may N olong bleedin£ time. In one study of valpmic 
ado Illollotherapy for seizures. 27% of patients reL:l.! iving. appmximawly 50 
mg/kg. per day had at least one pl;nelct count of 75,000/1111111. Approximately 
half of the patients discontinue4 thempy. with their platelet counts rctunting to 
nonnal ; the fCmaining patients experienced nonualizatiun of their platelet 
counts wi th continued valproic 'ucid thempy. In this study, the probabi lity of 
thrnmbm:ytopenia appeared to increase significantly at IOw l valprmL1e serum 
cnllcelltr:Ltions ,or 110 lllcg/mL or greatL:r ,(fcmales) or 135 mcglmL or greater 
(n1a les~ . ECL:hYlllosis, petechiae. brui sing: hcmatoma ronl1 ~Ltion . epistaxis:frank 
hemorrhage, lymphocytosis. leukopenia. eosinophiliu, macrocytosis, acu te in
tem1inelll porphyri a. dc..-creilsed fibrinog.en concent ~ations , anemia (ind uding 
macrocytk anemia, with or without folate deficiency). bone marrow !,upprcs
s ion, pan<.:ytopenia, and apl:lsLic anemia also hal'e been reported. 

• Dermatulogic and Sensitivity Reactions Between 1-5% of pa
tients rel:civing viLlproic add in clinical trials experienccd seborrhea, dry skin, 
pmritus. rumncul osis. rush (includingIltLaculopllpular), or discoid lupus'erythe
matosus, Transient alopecia, cutaneous vasculit is, gener.llized pruritus. ana
phylaxis. photosensitil'ity. Stevens-Johnson syndrome, erythemil nodosum. nnd 
erythema multi fo rme hal'e lbcen reported in patients receiving valproic acid 
thempy. Rare cases ofloxic epidermal necrolysis huve been reponed, including 
a fatal case in a 6-l11onth-old infant receiving vulproic :Lcid therapy: however, 
the infant was re<.:eiving other drugs concomitantly. An additional case of futal 
toxic epidennal necrosis WilS repofTed in a 35-year-old patient with acquired 
inullunodeliciency syndrome (A IDS ) who was tak in£ several concomitant 
drugs and who hnd a hi story of multiple cutaneous drug reactions. 

• Local and Inrusion-related Effects In add ition to the usual advcr.ie 
clTccts associated with oralther:.lpy, IV infusion of \lalproatc sodium can pro· 
duce local effeCTS at the site of injel:tion ilS 'we ll as advcrse efrcc t .~ associated 
wilh the rate o(IV in'fus ion. In clinici!l trials iI\vo lving healt.hY} ldult s as well 
as patients With seizure I disorders at tolal IV d{ibges of I ::!.(~O()() mg ·dail y. 
adverse lncu l effects ,[1 !hc .~ it e o(infusion were reported in up to 2.0% of 
patients ami incl udeo pain (::!..6%). injef.: tlon sile real·tion (2.4%), and innum
matioll (0.6%). In these Idals. about 2% of pa! ients discontinued parenteral 
thcrapy with the drug because of adverse effects, principally because of n:lusea 
:md vomiting ilnd elcvated amylase. Other reasons for dismntinuing parl! nter.Jl 
valprome sodium therapy included hallucinations. ~lLeull1onia . headache, in-
jection s ite reaction. and abnonllal gait. . 

Dizziness and injection site pain were reported more fretjllent ly when val
proate sodium was infused IV at a rate of IOU mg/minUle relative 10 slower 
rates that mngcd up to 33 mg/minulc. At an IV infu .~i{)n rate of 200 mg/minute, 
dizziness and taste perversion occurred more frequently thim at an IV infusion 
rate of 100 mg/lllinute. In cl inkal triills. the maximum IV infusion rate studied 
was 200 mg/minute. 

• Ocular and Otic Efrects Diplopia, amblyopia. nystagmus. and tin
nitus have hee n reported in up to 7- 16% of patients receiving valproic acid in 
clinical trials. Other ,!dverse ocul ar and otic effects reported in patients recei\'-
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ing valproic acid include abnonnal vision . otitis media. conjunct ivitis. dry eyes. 
ocular pain. ocu lar disorder. photophob ia. olic pain. and otic disorder. Revers· 
ible and irreversible hearing loss (including deafness) has heen reported; how· 
ever, a casual relationship has not been established. 

• Other Adverse EfTecls Infection has been reponed in up to 20% uf 
patiems receiv ing valproic acid in clinical trials. B:!ck puin. fe ver. nu syndrome . 
bronchitis. rh init is. pharyngitis. dyspnea. and peripheral edema have been re· 
poned in up to 5-12% of patients receiving the drug in clinic:!1 trials. IIlI:rcased 
cough. chest puin. tachycardia. hypertension. paipiullion. arrhythmia. brady· 
cardia. hypotension. postural hypotension, taste perversion, hiccups, fucial 
edema. pneumonia, sinusitis . t1ysuria. urinary incontinence. cystitis, urinary 
frequency, arthralgia. myalgia. arthrosis, leg cmmps. twitching. malai se, chills. 
fever with chills. sweating. vasod ilation , cyst. neck pain, neck rigidity. and 
accidental injury also may occur. Adverse effccts reported rarely in patients 
receiving valprok acid include muscular weakness. interstitial nephritis. enu· 
resis. urinary tract infection. bone pain, lupus erythematosus, and fatigue. A 
case of reversible skeletal muscle weakness and ventilatory failure also has 
been reported in u geriatric palient receiving vulprok add therapy. 

• Precautions and Conlraindications Since divalproex scxlium is a 
prodrug of valproute, it sh:lres the toxic potentials of valproic acid. and the 
usual cautions. precautions. ami contraindications or valproic acid therapy 
should be observed with divalprocx sodium ther-dpy. 

Patients should be warned that valproic acid may impair ability to perfonn 
hazardous :!clivities requiring mental alenness or physical coordination (e.g .. 
operating Illachinery or driving a motor vehicle). 

FDA has infonned healthcare professionals about an increased risk of sui· 
ddality (suicidal behavior or ideation) observed in an analysis of studie.~ using 
various anticonvulsants compared with placebo. (Sec Cautions: Nervous Sys
tcm Efrects.) FDA recommends that all patients who arc currently recei ving or 
beginning therapy with any anticonvulsant for any indication be closely mon· 
itored for the emergence or worsening of depression , suiddal thoughts or be
havior (suicidality). and/or unusual changes in mood or behavior, Symptoms 
such as anxiety. agitlltion. hostility. lTlunia, and hyponmniu may be precursors 
to emerging suiddality. Clinidans should infonn patients. their families. and 
caregivers of the potential for an increllsed risk of suicidality so tlmt they arc 
aware :lOd able to notify their clinician of any unusuu l behavioral changes. 
Patients. fumily members. and caregivers a)so should be advised not to make 
any changes to the anticonvulsant regimen without lirst consulting with the 
responsible clinician. They should pay close allention to any day· w·day 
changes in mood, behavior, and :Ictions; since changes can happen vcry 
4uickly, it is importunl to he alert to any sudden differences. In addition. pa
tients , family members. ano caregivers should be awure of common waming 
signs that may signal suicide risk le.g., t:llking or thinking about w:lIlting to 
hurt oneself or end one's life, withdrawing from friends and family. becoming 
depressed or experiencing. worsening of existin'g depression, becoming preoc
cupied \vith death and dying. giving away prized pos.~e.~sions) . If these or any 
new and worrisome behaviors occur. the responsible clinician should bI! con
tacted immediately. FDA also recommends that clinicians who prescribe val· 
proil' acid or any other anticonvulsant balunce the risk for suicidality with the 
risk of untreated illness. Epilepsy and many other illnesses for which anticon· 
vuls:mts :Ire prescribed arc themse lves associ:lled with an increased risk of 
morbidity and monality and an increased risk of suicidal thoughts and behavior. 
If suicidal thoughts and behavior emerge during anticonvuls:lIlt thempy. the 
r.:I inician must con .~ider whether the emergence of these symptnms in any given 
patient may be related to the illness being treated. 

Result s of in vitro studies indicate that valproate appeurs to slimulate rep
lication of some strains of human immunodeficiency virus (HIV) :md cyto
megalovirus (CMV) under certain experimental conditions. The clinical im
porlance of these in vitro iinding.s, including :!ny rele\'ance to patients receiving 
maximally suppressive antiretroviraltherJpy. is not known. (See Phamlacol
ogy: AntivirJI Effects,) It has been suggested that these in vitro effects should 
!'Ie considered when interpreting test re.~u lt s concerning the clinical condition 
of HIV·infectcd patients (e.g .. plasma HIV RNA levels) or patients with CMV 
infeL:tion. 

Since vulprok acid may cause serious and potentially fntal hepatotoxici ty. 
hepatic function tests should be perfonned before and at frequent intervals 
durin~ thempy with the drug. especially during the lirst 6 lIIonths. Since results 
of hepat ic function test~ may rlsli be abnormal in all instances. clinicians must 
1I1.~(l consider the results of c:lreful interim medical hi.~t(lry and physical ex· 
mninalion of the patient. ValprHic,ucid therapy should he discontinued imme
dialely in the presence of suspected lor apparent subslantial hepatic dysfunction. 
In some patients. hepatic dysfunction has progressed despite discontinuance of 
the drug. Since elevations in hepatic enzyme concentr:ltions may he dose re
lated, the benefit of improvcd se izure control which may accompany higher 
doses of the drug must be weighed against the potential risks. Valproic acid 
shou ld hI! used with caution in patients with a history be hepatic disease. Chil 
dren :md patients! receiving multipl e anticonvulsants or those with congenital 
metabolic disorders. severe seizure disorders accompanied by mental retarda
tion. or organic brain disease may be at particular risk of hepatotoxicity. Be· 
cause children younger than 2 ye:lrs of age. especially those with the previous ly 
listed conditions, have :I considerably increased risk of developing f:ltal hep
:IIotoxicity lcompared with older pnlient groups. \'alproic acid should be used 
in these patients only with extreme cnution and as a s ingle agent; the henefits 
of seizure control must be weighed against the potential risks. Above 2 years 
of nge.. the frequency of fatui hepatotoxicity decre:!ses considerably in pro· 
gressively older patient groups. Valproic acid should /Jot be used in patients 
wilh hepntic diseJse or substantial hepatic dysfunction. 
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Because the usc of vaJproic :!cid has been associated with li fe- thre:uen ing 
pancreatitis in children and udults (see Cautions: Pancreatitis). patients and 
guardians ~llOuld he instructed that if symplOms of pancreatitis (e.g .. ilbd~minal 
pain. naU1.ea. vomiting. unorexiu) develop. tlrompt medkal evuluation is 
needed. If pancI"Cutitis is diagnosed. valpfllic acid usually' should be diseontin· 
ued and allemative thempy for the underlying medical condition should be 
initiated as clinically indicated. 

Because the usc ofvalproic ucid has been associated with hyperam monemic 
encephalopathy. patients should bI! :Idvised that if symptoms of this disorder 
(e.g., lethurgy. vomiting. changes in mental status) develop. they should notify 
their clinician promptly. (Sec Cautions: Endocrine and Metabolic EtTeL:ts .) If 
such symptmns :Ire present. plasmu ammonia cuncentrations should he deter· 
mined. undo if these concentrutions arc increased. vnlproic acid therapy should 
be discontinued. Appropriate ircatment ofhyperammonemia should be initiated 
and the patient should be eVlllu:IICd for urea cycle disorders, Asymptomatic 
elevation of ummonia concentrations is more common than hypcrammonemic 
encephalopathy, In patients with :Isymptommic,elevations, plasnm ammonia 
concentrlltions should be closely monitored and. if elcvations persist. discon· 
tinuance of vulproic acitl therapy should be considered. Prior to the initiation 
of v:!lproic acid thempy. un evaluation for urea ~ycle disorders should be con· 
sidered in patients with a history of unexplained cncephalopllthy or coma, cn
cephalop:llhy associated wilh ;1 protein load. pregnancy·related or postpartum 
encephalopathy, unexplained mental re tardation. or history of elevated plasma 
ammonia or glutamine com:cntriltlons; patients wi lh cyclical vomiting und leth· 
argy. episodic extreme irritability. ataxia, low BUN concentration. or protein 
avoid:mce; patients with a family history of urea cycle disorders or unexplained 
infant de:llhs (particularly males); and patient s with other signs or symptoms 
of urea cycle disorders. 

Anticonvuls:lIlt drugs (including v:llproic acid) should not be discontinued 
abruptly in patients receiving' the drugs to prevent major seizures because of 
the strong possibilit y of precipitating st:ltus epilcpticus with allendant hypoxia 
and thrcat ' to life. ' 

Since valproic acid may cause thrombocytopen i:1 and inhibit platelet ag· 
gregation. platelet counts. tj leeding time. and coagul:!tion studies should be 
detemlincd be fore and periodic:llly during therapy with the drug and before 
surgery is perfomled in patients receiving the drug . In one study of the drug 
as monothcrapy for seizures. 27% of patients receiving approximately 50 mg/ 
kg per dny of valproic ncid had at lea .. t one platelet count of 75.000/mmJ or 
less; the probabili ty of thrombocytopenia appeareo to increase significuntly at 
total serum vul proate concenlmtions of lID mcg/mL or greater (felOnies ) or 
135 mcg/mL or greater (males). Some clinici"ms have recommended throm
boclastography as a more reliable method 10 assess Ihe effeCIS of valproic ucid 
Oil coagulation. If clinical evidence of heillorrhage, bruising. or a disorder of 
hemostas is coagulation occu rs during valproic acid therapy. dosuge should be 
reduced or the drug wilhdmwn pending furthe rlevulllation. 

Valproic ucid is cOOlraindicaled in patients with known hypersensitivity to 
the drug, Valproic acid also is l'Olllraindicated in putiellls. with kno.wn urca 
cycle disorders, (Sec Cuutions: Endocrine and Mewbolic Effects,) 

• Pediatric Precautions Experience 'with vulproic acid thempy in the 
m:magcll1ent of seizures indicates thai children younger thun 2 years of age arc 
at un incrcuscd risk of developing fatal hepawtoxic ity, (See Cautions: Precau
tions and Contmindications, ) The drug should be used with extreme cau tion 
and as s ingle·agent thempy in such children, nnd the benefits of valproic acid 
themp), weighed againsl Ihe risks. The incidence of fatal hepatotoxicity de
creases 'coilsiderably in progress ively older p:llielll groups (i.e .. older thun 2 
years of age). I· 

Younger children. especially those rcl:eiving enzyme·inducing drugs. will 
require larger mainten:lOcc doses 10 attain targeted 100ai and unbound valproic 
acid concenlmtions for the management of seizures. 'Thc variability in free 
fraction limits the clinical usefulness of monitoring IOt.11 serum "alproic acid 
concentrations alone. Interpret ation of valproic lIcid concentrJtilln in children 
should include consider:lt ion of factors thai lIffecl hepalic metabolism and pro· 
tein hinding , 

The sufety and efficacy Qf vulproic acid fur acute llIanic episodes in patiems 
younger thun I H yenr.~ of :!ge and fm migmine prophylaxis in patients younger 
than 16 years of age have not been es tablished. In add ition. safety and emcucy 
of di valproex sodium extended-release tablets in pediatric patients hay\! not 
been eSllIblished and usc of this preparation in this age group is not rceom· 
mended. 

111e safety of v:!lproate sodium injection has nOl been studied in pediatric 
patients younger than 2 years of age. If a deci sion is made tn usc the injection 
in this age group, the manufacturer states that it should be used with extremc 
caution and ,on ly as mllnother:lpy. and the pOlential bellellts ~hould be weighed 
against the possible risks, No unusual adverse errects were obsel)'ed in c1inica~ 
trials employing IV valproate sodium for thc m:tnagcllIcnt of seizure disorders 
in 24 pediatric patients 1-17 years of age. 

• Geriatric Precautions The safety and eflicn~y of valproic :!cid in 
geriatric putients (older than 65 years of age) for the treatment of manic epi
sodes ussooimed with bipolar disorder or prcvelllion of migmine heudaches 
have 110t been establ ished. 

In a case review of almost 600 p:llieniS treated with valproic acid for manic 
episodes. approximately 12';i of patients were older than 65 yearsl of nge. A 
higher percentage of these patients reported accidental injury. infection, pain. 
somnolence. or tremor during valproic :lcid therapy compared wilh younger 
palients. Discontinuance of vulproic acid Ihempy occasionally was associated 
with somnolence or tremor. The manufacturer Mates that it is unclear whether 
these events indicate additional risks of drug therapy or whether they result 
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from preex isting medical conditions or concomiumt medication use in the!le 
geriatric patients. 

Results of a double-blind. multicenter study of geriatric patients (mean age: 
83 years) with dementia who were receiving valproic acid (125 mg daily. ti
trated to a target daily dosage of 20 mg/kg) indicate thut the incidence of 
somnolence was higher in patients receiving valpmic ac id than in those re 
ceiving placebo and discontinuance of therapy because of somnolence was 
higher in those receiving valpmic acid than in those receiving placebo. In about 
SO% of patiems with somnolence, a reduced nutritional intake and weight loss 
also were observed. The ' incidence of dehydration also appeurcd to be higher 
in geriatric patient s receiving valproic acid than in those receiving placcbo. In 
the patients who experienced the memioned adverse effects. a trend for lower 
baseline albumin concentration, lower valproic acid clearance. and higher BUN 
was observed. TIlerefore, it is recommended that initial dosage of vulproic acid 
be reduced and subsequent dosages be increased more s lowly in geriatric pa
tients. In addition. the manufacturer recommends regular monitoring of fluid 
and nutritional intake. dehydration. somnolence. and . other adverse effects in 
these individuals. Dosage reduction or. discontinuance of valproic acid should 
be considered in geriatric patients with decrea'ied food or iluid intake and in 
Ihose with excessive somnolence. II 

• Mutagenicity and Carcinogenicity Studies of valproic acid that 
used baclerial and mammalian test systems have shown no evidence to date of 
a mutagenic potential for the drug. 

In rats and mice receiving vaJproic :u:id dosages of80 and 170 mg/kg daily 
for 2 years, an increased incidence of subcutaneous fibrosarcomas occurred in 
male rats aT the higher dosage level and il dose-related trel}d for an increased 
incidence of Ix!nign pulmonary adenomas wa~ observed in male mice. TIle 
importance of these IIndings to humans is not known. 

• Pregnancy, Fertility. and Ladation ·Safe use ofvalproic acid dur· 
ing pregnancy has not been established. Adverse fetal effects have been ob· 
served in. reproduction studies in ralS and mice. Yalproic acid can cause tera
togenic effects in humans, such us neuml tube I defects (e.g., spina bifida). 
Several reports suggest an associ;l\ion between use of valproic ucid in pregnant, 
epi leptic women and an increased incidence of birth defect s (particularly neuTil1 
tube defects) in children born to these women; such malformations may be 
associated with high plasma concentrations ,during the first trimester. Some 
experts stale Ihat prophylactic use of folic OIeid may prevent or' decrease the 
incidence of neural tube defect". Valproic acid shou ld be. used in pregnant 
women with seizure disorders or women with seizure disorders who miglll 
become pregnant on ly if the drug is clearly shown to be essential in the man
agement of their seizures. Women should be ~pprised of the potential hazard 
to the /etus; thi s is especially import am when valproic acid thcrapy is being 
contemplated or used for the managemcnt of a spontaneously reversible con
uilion no! ordinarily nssociated with pennanent injury or risk of death (e.g., 
propl!ylaxis of migmine heauache). Te~ts to detect neuml tube and otherdcfel.:ts 
using currert accepted procedures should be considered a part of routine pre
natal care in childbearing women receiving valproic acid for the management 
of seizure disorders , 1 ' 

Other congenital aoomalies (e,g., craniofacial defecls , cardiovascu lar mal
fonmll ions, anomalies involving various body systems) compatible and incom· 
patible with life also have been reported in children of women treated with 
valproic acid during pregnancy: sufficient data .to detennine the incidence of 
thcse anomalies are not avail;lble. The higher incidence of congenital anomalies 
in the children qf women with se izure disorders treated with anticonvul~am 
drugs during pregnancy cannot be regarded as a direct effect of such therapy. 
There are intrinsic methodologic problems in obtaining adequate drug termo; 
genicity data in humans. Genetic fuctors and/or the epileptic disorder also lIlay 
contribute to the development of congenital anomalies. 

Patients receiving valproic acid may develop clotting abnormalities. A 
pret:nant patient taking multiple anticonvu lsant agents, including valproic acid, 
developed hypofibrinogenemia; the putient then gave birth to an infant with 
aflbrogcnemia. who subsequently died of hemorrhage. If valproic acid is to be 
used during pregnancy, clolling parameters should be monitored closely. He
patic failure, resulting in the death of a neonate and an infant, also has been 
reported following the use of valproic acid during pregnancy. 

Anticonvulsant drugs should 110/ be discontinued ,in pregnant women in 
whom the drugs are administered to prevent major se izures because of the 
strong possibility of precipitating slatus epileplicus with attendant hypox.ia and 
threlltto life. In individual cases when the severity Ilnd frequency of the seizure 
disorder are such that discontinuance of therapy does not pose a seriou s threat 
to the patient, discontinuance of the drugs may be considered prior to and 
during pregnancy; however, it cannot be stated with any certainty that even 
minor seizures do not pose some hazard to the fetus . The ' ciinician should 
carefully weigh these cons iderations in treating or counse ling epilcptic women 
of chi ldbearing potential. , 

The effect of valproic acid on the development of the testes and on sperm 
production and fertility in humans is not known. Chronic toxicity studies in · 
nils ilnd dogs demonstrated reduced spennatogenes is anrJ testicular atrophy, 
Further animal studies arc ongoing. 

Since valproic ncid is dis tributed into milk. the drug should be used with 
caution in nursing women; the potclltial effects on a nursing infant arc nOI 
known. 

Drug Interactions .! eNS Depressants, Antidepressants, and Anticonvulsants Ad
ditive CNS depression may occur whcn valproic acid is adminis1ered concom-
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itantly with other CNS depressants including other nnticonvulsants (particularly 
phenobarbital and primidone ) and alcohol. If valproic acid is used in conjunc
tion with olher eNS depressunt drugs including alcohol, caution should be used 
to avoid overdosage. 

Valproic acid displaccs diazepam from it s albumin binding sites and ulso 
inhibits its metabolism. In a study in a limited number o f healthy individuals, 
coadministration of valproic acid (1.5 g daily) increased the free fraction of 
diazepam (10 mg) by 90%; plasma clearance and volume of distribution of 
free diazepam were decrca'ied by 25% and 20r:iJ, respectively. The elimination 
half-life of diazepam was unaffec ted by concomitant vulproic acid administra-
tion. j 

Concomitant use of amitriptyline (a single 50-mg oral dose) and vnlproic 
acid (500 mg twice daily) resulted in a 21 % decrea.~e in the plasma clearance 
of amitriptyline and a 34q, decrease in the net clearance of norniptyline (the 
phannacologiclllly active metabolile o f amitripty line). In addition. increased 
amitriptyline conce ntrations have been reported mfely in patients receiving 
amitriptyline concomitantly with valproic acid; concomitant use has rarely been 
associated with toxicity. The manufacturer states that ' monilOring of amitrip· 
tyline concentrations should be considered for patients receiving valproic acid 
concomitantly with amitriptyline. 

Because valproic acid may potentiate the effects of mOl!oamine oxidase 
inhibitors and o ther antidepressants. dosage reduction of these drugs may be 
necessary if valproic acid is administered to pmiems receiving antidepressants. 

Valproic acid inhibits the metabolism of ethosuximide. Administration of 
a single SOO-llIg dnse of ethosuximide to a limited number of heulthy individ· 
uals receiving ~alproic acid (800- 1600 Illg daily) resulted in a 25% increase 
in ethosuximide elimination Iwlf-life and a 15% decrease in total ethosux.imide 
clear-lIlce when compared with cthosuximide administration alone. Patients re· 
ce iving concom it:mt valproic acid and ethosux imide therapy. espC('ially if re
ceiving other concom itant anticonvuls:mt thc rapy, should have their se rum drug 
concentrat ions monitored carefu lly. I 

Concomitant lIdministrat ion of valproic acid with felbamate ( 1.2 g daily) 
in a limited ·number of patient s with epilepsy resulted in a 35% increase in 
mean peak senlm valproic acid concenLration. from 86 to 115 mcg/mL when 
compared with administration of vnlproic ac id alone. Increasing the felbamate 
dose to 2.4 g d .. ily resulted in another 16% increase in mean peak valproic acid 
concenlration 10 133 mcg/mL. .t. decrea'ie in valproic acid dosage may be 
required when initiating concomitant fclbamate therapy. . I 

Valproic acid , inhibits lamotrigine metabolism. In a steady-state study in 
healthy individuals, thc elimination half-life of lanlotrigine increased from 26 
to 70 hours when concomitunt ' valproic a\=id was udministered. Lamotrigine 
dosage should be decreased when valproic acid therapy is initiated. 

Concomiwnt a<lministralion of valproic acid and phenobarbital (or prim i· 
done which is metabolized to phenobarbital) can result in increased phenobar
bital plasma concentmtions and excessive somnolence. TIlis combinat ion can 
produce CNS depression lPossibly severe) even without substantial increases 
in serum concentrations of e ither drug, A few p<l;ticnts have become comatose 
during therapy with valproic acid and phenobarbital. In a study of concomitant 
valproic acid (250 mg twice daily f9r 14 days) and single-dose phenobarbital 
(60 mg) administralion in a limited number of healthy individuals, a 50% in
crease in phenobarbital half-life. n 30% decrease in phenobarbital clearance, 
and a SO% increase in unchanged phenobarbital excre ted in the urine were 
observed. If viltproic acid is used with a barbiturate, the patient should be 
closely observed for possible neurologic toxicHy, plasma concentrations of the 
barbiturate should be monitored if possible, and the dosage of the barbiturate 
decreaserJ if necessary. It I 

Serum concentrations of carbamaz.epine have been reported 10 decrease by 
17C;o and concentrations of the metabolite carbamazepine- IO, II-epoxidc have 
been reported to increase by 45% during concomitant thempy with valproic 
acid; such intef:lction may ~esult in carbamazepine CNS toxicity (e.g., acute 
psychotic reaclion). In addi tion : carbamazepine has been repOrted to decrease 
plasma valproic :,cid concentrations by altering its clcarance during concomi· 
tum therapy, which may be clinicully important. Discontinuance of carbama· 
lcpine following concomitant carbamazepine/vulproic acid therapy has been 
reported to result in increased valproic acid concentmtions.lf concomitnnt ther· 
apy is being undertaken, or if a patient currently is rC('eiving concomitant car· 
bamazepine/valproic acid therapy and one agent is to be discontinued, careful 
ther.lpeutic 1rug mon~t~ring .shoul.d be co.ns id7red. T' I:;t Jl 

Concomitant ,ldnuOIstrallon 01 valprOlc aCid and clonazepam has produced 
absence statu~ ; the~efwe"some clinician s rec?mmend that copcomliant use of 
the~e drugs be avuldei:l. 

VaJproic aC,id has, been associated both with decrea.~ed plasma phenytoin 
concentrations ilnd increased seizure frequency and with increased ~Iasmacon. 
ccntratibns of free phenytoin and phenytoin intoxication. Therefore, it is im
portant to monitor plasma phenytoin concentrations_whenever valproic acid is 
added to or withdrJwn from the patient's therapy and adjust the dosage of 
phenytoin :IS required. Since valproic acid also may interact with other anti
convulsants:lil is advisable to monitor plasma concentrations of concomitantly 
administered nnticon\'u lsants during initial· valproic acid therapy. I 

• Anti·infcclive Agents ' AcycloJ'ir In a child receiving both phen
ytoin and valproic acid. shon-Icnn orJI therapy with acyclovir apparently re
duced the plasma L"oncentrations of both anticonvulsant agents to subthernpeu· 
tic levels; an inc~asc in seizure frequency and a worsening in the EEG were 
observed . Although further study is needed to confinn the effC('ts of acyclovir 
on! the phannacokinclics of anticonvulsant agents, such concomitant therapy 
should be undertaken with caution. 
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AnnrelrOl'iral Agents Concomitant use of valproil: ncid (150 or 500 
mg C\'Cf)' 8 hours) and oml zidovudinc (100 mg ever), 8 hours) for 4 days in 
n limitcd numbero[ndults wilh human immunodeficiency virus (HIV) infeclion 
rcsulled in an XO% increase in the :uea under the concentration-time curve 
(AVC) of zidovudine. The 'effect of concomitant zidovudinc on the phanna
cokinetics of valproic acid was not evaluated. Although the clinical imponance 
of Ihis inlCraclion rbetween zidovudine and valproic acid is 1I0t known, patients 
receiving both drugs should be monitored more closely far zidavudine-rclnted 
udV!!r~e effects. Sev~re nnemiu hus been reponed following initiation of val
proicracidthempy (500 mg twice daily) in an HIV-infectctl udult who was 
receiving an anti rctroviral rcgimen th:Lt contained zidovlldine, lamivudine. :md 
abncllv ir. Ihe paliem had siable hematologic SlatllS at the time valpmic acid 
was slanetl . The manufacturer of zidovud ine slates that a reduction in zido
vudine dosage mny be consider<:d if a patient experiences substantial anemia 
lIr other severe adverse effcct while receiving. zidovudine concomitantly with 
vulproic acid. til 1 

Hcplllotoxici ty wus reported in an HIV-infcctcd adult receiving valproic 
acid concomitanily with nn nlltiretrovirul regimen containing ritonavir. salJui
navir. slUvudine, and ncvirupine, It has been suggested thut this may have 
occurred as the result of :L phunnucoldnctic interaction between valproic acid 
and ritonnvir, andlor' nev irapine. 

Concomitant use of cfavirenz and valproic acid in HrV-infected ndults does 
not appear to affect the phunnacokinetics of either drug. 

Concomitanr use of the fi xed combination of lopinav ir and ritonavir with 
vnlproic acid may resulf in sli ght ly increa.<;ed lopinavirconcentr.nions, but does 
nm~affect valproic 'acid conccntf"Jt ions. 1t has been suggcstl!d that this phar
rrtacokinelic inlemclion is nol clinically important. 

• '1/' rr. • • I .' .\ r .. 1 • • • r . I ' r I . . I l.Jampm A stuuy 0 aumllltstralton 0 a smg e dose 0 va protC IICI{ 
(7 ~wKg) given 36 hours ufter, short-tenn rifampin administration (600 mg 
daily for 5 days) re~e:lled a 40% increase in the clearance of valproic acid. 
VulPFoic aci.d dosugc adjustment may be required when rifampin therapy is 
initiated. '1' I II L 

• ' Other Drugs Since viliproic acid may affect bleeding time (sec Cau
tions: Hematologic Effects). it should be administered with caution in patients 
receiving {trugs which affect t:ongulation such as aspirin or \\'arfarin. In addi
lion, vlIlproic acid potehliuily may displace warfarin from it s plasma albumin 
binding sites. Although Ihl! clinical rcll!vance of this imeraclion is unknown, 
coagulntion lests should be monitored if concomit:lOt valproic acid and anti
c'oagulhnt therapY iS' u'ndert:lkcn. I .1 I I I 

I II In a sludy tof a' limiied number of pediatric patients recciving v:l lproic acid 
:md antipyrttic a~pirin themrh: ( 11-16 rngikg), a decrease in valpfoic acid pro
teio' binding ana metabolism \ V;lS observed. Free v:llproic ,Icid concentration 
increased fourfold. compared with valproic acid Iherapy alone. The oxidative 
rllettibolic palhway of valproic acid was inhibited. resulting in a decrease in 
excretiun (,f valprok add metuboIiles. from 25% to IU% of tutal metabolites 
excreted. Ctmcomitanl aspirinlimd yalproic acid therapy' should be instituted 
with1cautionl I I I 

In vitro st udies demonstrated thai addi ti on of tolbutamide to plasma sam
ples !-l put \et;tts rccei ving"va1proic acid th~rapy resulte~ in an increase in the 
unbuund lUibut:lmide fruction from 20% to 50%. 'nle clinical importance of 
this di.~placelllcnl is unknowt;J. J ' ~ 

Limited phammcokinetic sludies reveal linle to no inter:lction following 
concomi tant administration of valproic acid with the following drugs: alllucids, 
t:hlorprolliazint:. hulope ridol, H~-rcceplor :!Otagonists (i.e., ranitidine, cimcti
dine ), acetaminophen, clolapine, lithium, lornzepum, or om! contraceptives. 

" Lal!oratory rest Interferences 

• Tests for Urioary Ketones A kelone metabulite in the urine of pa
tients receiving valproic acid may produce false-positive results for urine ke-
tones. ,I 

11 1',' j' 

• Tests ror Thyroid Function Valproic acid reportedly alters thyroid 
funct ion test results. hut the clinicul importance of this cffet:t is lint knowlI. 

~cute To'xicity 
• Manife!ljtations Overdosage of valproic acid m;IY produce somno
lence, heart block. or deep coma. One adult who ingested 36 g of valproic acid 
(as v:l lprO~lc sOdium) in addition to I g of phenobarbital und 300 mg of phen
ytoin experience~ deep coma 4 hours after ingestion of the drugs. The pmient 
re,c()ve,rcd I;? "owin,g ~upportivl! th; rapy. ~alalities have he!!n rc:~orted following 
valprnlc aCId ovcril6suge: however, putlents have rccov!!fed lropl serum \'al
proic acid cont entrations a!' high u .~ 2. 12 mgJmL ' ! ' j . , 

• Treatment Treutment of valproic ucid intoxicmion consists of geneml 
supportive thempy. particularly maintenance of adequate urinary output. Be
cause the drug is rapidly absorbed, gastric lavage may be of limited value: 
since absorption of diva lpmex sodium dela}'ed-release tablets is delayed, Ihe 
va lue of gastric lavage or emesis will val"] with li!n~ since ingestion if this 
fom1 of the drug has been ingested. In overdme silUutions. the free or unbound 
serum valproic ac id concentration is high. Hemodialysis or tandem hemodial
ysis with hemopcrfusion muy result in significant removal of drug. Naloxone 
hll~ been reponed to reverse the CNS depressant effects of valproic acid over
dosuge: however, naloxone shou ld be used with caution since il could also 
theoretically rcvcrse Ihe anticollvulsant effects of valproic acid. 

2306 AHFS DRUG INFORMATIO~. 2010 

Pharmacology 

• Anticonvulsant EfTccls The mechanism or the umiconvu lsant effects 
of valproic acid is not known. Eff~c t s of the drug may be reJ:l!ed, at leasl in 
part, III increased brain concentrations of the inhibitory neurotransminer, 'Y' 
aminobutyric acid (GA BA). Animal s tudies have shown that valproic acid in
hibits GABA translerasc and succi nic aldehyde dehydrogell:lsc, enzymes which 
,\rc importullt for GABA -catabolism. Results of one study indicate t.he drug 
inhibits neuronal activity by increasing potassiulll conductance. In animals, 
valpmic acid protects.againsl seizures induced by electrical stimulation as well 
as those induced by pcnty,lcnetetrazol. 

• Anth'iral Effects Valproic acid inhibits hislone deacetyla~e I 
(H DAC I) (an enzymc Ihat maimains Imcncy of homan immunodeficiency virus 
IHI VI in resting CD4 - T-cells) and induces HIV expression from resting CD4' 
T·cells ex vivo. It has been sug.gested that this effect may be useful in depleting 
latent infection in resting ,CD4 · T-cells in HIV-infected patiellts. Although 
highly activc ;mtiretrovimlthcmpy (HAART) suppresses plasma HIV-I RNA 
levels and restores immune func.lion, the presence of replication-compelCnt 
provi,rus in resting. CD4' T-cells and persistent illV replication prevent 
HAART from eradicating HIV infection. Efficacy of valproic acid in depleting 
HI V from re.~ting C04' T-cells has been evaluated in a small proof-of-concept 
pilut s tudy in 4 HIV-infected adults (plasma HIV-I RNA le vels less than 50 
copies/mL for at I ca~1 2 years) receiving HAART. Enfuvinide was added to 
the HAART regimens (to prcvcntlhe spread of virus in the presence of valproic 
acid) and. after 4--6 weeks of this imensilied regimen, valpfOic acid (500-750 
mg twice daily, was added. After 16-18 weeks of combined valproic acid and 
enfuvirtide-intensified HAART, there was It substantial decline in the frequency 
of replication-competcnt HIV in circuilliing rest ing CD4~ T-cell s. TIlese pre~ 
liminary findings suggest that usc of valproic acid with HAART and en fuvirtide 
may represent n new therapeutic approach that possibiy represents II step toward 
the elimination of HIV infection in resting CD4 t T-cells and eventual cure of 
HIV infection. However, it is uncle:ir whether latently infected CD4' T-cells 
arc the only reservoir for HlV,. and larger, controlled studies arc needed to 
in vestigate the possible benelits of vulproic ucid in HIV-infecled pmiems. 

Pharmacokinetics " . 
• Absorption Oral Admi"istration Fpllowing oroll administration, 
valproate sod ium is rapidly converted to valproic 'acid in th~ stomach. Valproic 
acid is rupidly and almost comr.letely absorbed from the GItr:lct. Absorption 
of the drug is delayed hut not decreased 'by administrulion 'with Irleul.~; admin
jstration of the drug with milK products does nbt affect the rate or degree of 
absorption. Following ornl administration of divalproex sodium extended-re
le:lsc tnblct~ , divalproex sodium di ssociates1into valproic acid in the G luac!. 
Following. oral administration pI' divalprocx sod ium delayed-release {ablets and 
passage of the tablels imo Ihe upper small intestine, divalproex sodium disso
ciates into valpro ic acid. wfiich is then absorbed: because of the enteric coati ng, 
absorption is delayed compared willi that following oral administroltion of val
proic acid capsules or valpronte sodium sol ution. The bionvailability of val
proate from divalproex s{xlium delayed-release tablets and cupsules contllining 
couted phrtides I\tlS been shown to be equivalent to that of valproic acid cap
sules. The absolute bioavailahility of divlliproex sodiuin extended-release tab
lets follbwing oral administr~tion 'of:J single dose afiet a meal is rllbout 90%. 
The manufacturer states that 'divalproex s9d ium t;xtended-ielense tablets and 
deluyed-releasc lablets are not bihequivalenl. Results of1 mulliple-dose studies 
indicate Ihat divalprocx sodium cxtemJed-releuse tablels (admin islered either 
in Ihe fasting staic or iml1lcdiutely before small meals) have an average bio
availability of 81-89% ~Iative to divalproex sodium 'delayed-release tublets 
givcn ttvit e daily. Administration of divulprocx sodium wilh food would be 
expected to slow :lbsorption but not affect the extenl of absorption. 

Pe;lk plasma concentrations of valproic lacid are usually nttuined 1-4 hours 
following a single oral dose of the ,wid or the sodium salt, 3-5 hours following 
a single oral dose of divalproex.sodium. ami 7-14 hours following oral ud
ministr;lIion of multiple do~c,~ l or divulproex s'odium extended-rele:lse tablets. 
There is wide interindividual variation in plasma concentrations 01' the drug 
with :l specilic dose. Results 01' u multiple-dose study indicate that following 
oral administration of divalprocll sod ium extended-rclease 'wblets once daily 
avcr:lge pla~ma ' concentTlltions ' or the drug are 10--20% lower than those 
:lchievcd with twice-daily administration of divalprocx sodium delayed-release 
tablets. Plasma concentrations oJ'valproic ucid required for therapeutic or toxic 
clIeels have nO! been definitely established. Some reports indicate that Ihcra
peutic plasma concentrations may+be 5~IOO mcg/mL of totul (bound and un
bound) valproic acid and that concentrations in this range arc maintained in 
most udults receiving 1.2-1 .5 g of valproic IIcid daily. However, the possibility 
thm some patienl.~ mny be controlled with lower or higher plasma concenlra
lions nnd that the free fraction of valproic acid increases with increasing dosage 
shou ld be considered. (See Ph.mnacokinetics: Distribution.) The ons~t ofther
apeutic effects is several days to more than 'one week following initiation of 
valproie ucid therapy. I 

nle relationship between dose and total valproic acid concentration is non
linear: concentration docs nOl increase proportionally with dose, because of 
sUlur:tble protein binding. The phannacokinetics ofJunbound drug are linear. 

Parenteral Administratioll Equivalent valproic acid dos age~ as the 
IV injection (available as valproate sodiu m), admini stered over I hou r/ or 
various conventional or delayed-rl!lease oral formulations (av:lil:lble as val
proate sodiulll or divalproate sodiu m) arc expected to result in elJuivalent 
peak and trough plasma concentr;Hion~ and totn1 systemic exposu re to the 
valproic acid. Although the rate of vulproic acid absorption may vary wilh 
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Ihe specific formulalion, any such differences should be of minor clinica l 
importancc under steady-stale cond itions achieved whh chronic Iherapy for 
scizu re disorders. , 

When ami divulproate sodium delayed-release tablets or IV valproate so
dium (as a I-hour infusion) was administered at a dosage of 250 mg ofvalproic 
tlcid every 6 hours for 4 days in healthy males, Ihe resulting area under the 
plasma concentration-lime curves (A UCs) and peak and trough plasma con
cenlrations of the drug were equivalent at s teady state as well as after the initial 
dose. However, the time 10 reach peak plasma concentrations was delayed wi th 
the wblels. occurring at approximately 4 hours after an oral dose versus allhe 
end of the I-hour infusion with the IV dose. Because the pham1acokinetics of 
unbound valproic acid lire linear, bioequivalence belween IV valproate sodium 
and oral delayed-release divulproate sodium can be expected up 10 maximum 
dosages of 60 mg/kg daily. The AUCs and peak plasma concenlIations also 
were equivalent in healthy males receiving s ingle 500-mg doses as the IV 
inject ion (infused over I hour) or valpmatc sodium or .. 1 solution. In addition, 
patients maintained on "alproic acid dosages of 750-4250 mg daily (given in 
divided doses every 6 hours) as oral delayed-release divlliproate sodium tablets 
alone or while stabili zed on another anticonvulsant (e.g" carbamazepine, phen
YlOin, or phenoburbital) cxhibited comparable plasma concentrations when 
switched from oral divalproale sodium to IV valproate sodium (as I-hour in
fusions). 

When valprome sodium (at a dosage of 1 g of valproic acid) was admin
istered IV over 5. 10, 30, and 60 minutcs in healthy individuals, peak plasma 
concentrations of the drug averaged 145 mcg/mL after the 5-minutc infusion 
compared with 115 mcg/mL after the 60-minute infusion. However, plasma 
concentrations measured al 90-120 minutes after initimion of the valproate 
sodium infusions were simi lar for thc 4 rates of infusion. 

• Distribution Valproic acid is mpidly distributed: distribution appears 
to be restricted to plasma and rapidly exchungeable extracellular water. Volume 
of distribution of total or ffL'C vaJproic ucid is II or 92 1../ 1.73 m~. respective ly. 
Valproic acid has been dClected in CSF (upproximately 10% of serum concen
trations). saliva (about I % of plasma concentrations ). and milk (about 1-10% 
01: plasma concentrations). The drug crosses the placentll. 

Plasma protein binding ofvalproic acid is concentration dependent; the free 
fracl ion of drug incrca.'ics from 10% al a concentration of 40 mcgfmL 10 18.5% 
at n concentration of 130 mcglmL. Protein binding of valproic acid is decreased 
in geriatric patients, in pat ients with renal impainnent or hepatic disease, or in 
the presence of other protein-bound drugs. Conversely, valproic acid may dis
place other drugs from protein binding s ites. Because of decreased protein 
binding of the drug in special patient populations (i.e .. p,lIients with renal or 
heputic disease), monitoring of iOtal drug conccntrations may be misleading . 
owing to the increased free fraction of valproic acid. 

• Elimination Valproic acid is eliminated by fi rs t-order kinetics and re
ported ly has an elimination half-li fe of 5-20 hours (average 10.6 hours). Elim
ination half-lives in the lower ponion of the range are usually observed in 
patients receiving other anticonvulsatlls concomitantly. Half-lives of up to 30 
hours have been rl!ported following overdosage of valproate sod ium. 

Menn plasma clearunce of IOtal or free valproic acid is 0.56 or 4.6 L/ 
hour per I. 73 m:. respectively . Drug clearance may be decreased in spl!ciul 
patient popul ations (e.g .. patients with renal failure. geria tric patients). Be
cause hemodialys is typically reduces plasma valproic ac id concentrution 
by about 20%, generu ll y there is no dosage adjus tment required in patients 
with renal failu re (i.e .. creatinine clearance less than 10 mL/min). Geriatric 
pati ents should rec!!ive lower initial doses of the drug. (Sce Dosage and 
Administration: Dosage.) 

Pediatric patients (Le .. age range 3 months to JO years) have 50% higher 
clcar:mcc of the drug expressed by weight (i.e., mUminute per kg); over the 
uge of 10 years. phannacokinetic par .. meters ofvalproic acid approximate those 
in adults. Neonates ~ i.c., younger than 2 months) have a markedly decreased 
clearance of valproic acid compared with older children and adults, possibly 
because of delayed development ofmelabolic enzyme systems and an increased 
volume of distribution. In one study. the climination half-life in children 
younger than 10 days old ranged from 10- 67 hours, compared with 7-13 hours 
in chi ldren older than :2 months. 

Valproic acid is mctabolized principally in the liver by h(!w (over 40%) 
ami /JI/1('.~" oxid:uion (up to 15- 20%). Valproic acid metabolites are excreted 
in urine; 30-50% of an administered dose is c.'(crcted liS glucuron ide conjU
gutes. Less than 3f:h of an administered dose is excreted in urine unchanged. 
The major metabolite in urine is 2-pmpyl· 3-ketopcntanoic acid: minor urinary 
metabolites arc 2-propylglutaric acid, 2-propyl~5·hydroxypctllanoic acid, 2-
propyl-3-hydrox ypcntanoic acid, and 2·propyl-4-hydroxypenlanoic acid. Small 
amounts of the drug arc alsu cxcreted in feces and in expired air. Results of 
studies in rats suggest the drug may undergo enterohepatic circulation. 

Liver disease impairs the ability to eliminate valproic acid . In one st udy, 
thc cleamnce of free valproic acid W:lS decreased by 50% in a limited number 
of patients with cirrhosi s and by 16% in a limited number of pmients with acute 
hepatitis, compared with healthy individuals. Half-life of valproic acid was 
increased from 12 to 18 hours. 

Chemistry and Stability 
• Chemistry Vaiproic acid. va lproate sodium, and divalproex sodium 
arc carboxylic acid-derivative anticonvulsants. Valproic acid is structurally un
rel:iled to other commercially available anticonvulsants; it lacks nitrogen andl 
or an ammatic moiety found in most anticonvulsants. Divalprocx sodium is a 
stuble coordination compound consisting of valproic acid and valproate sodium 

ANTICOi'iVULSANTS, MISCELLA NEOUS 28:12.92 

in a 1:1 molar mt io and is formed during partial neutralization of \'alproic acid 
with sodium hydroxide. Divalproe x sodium is a prodrug of valproate, disso
ciating into valproate in the Gltruct. 

Valpro;c Acid Valproic acid occurs as n colorless to pale yellow, 
s lightly viscous, clear liquid with a characteristic odor and is slightl y soluble 
in water and freely soluble in alcohol. Valproic acid has a pI<" of 4.8. 

Valproate SodiulIl Valproate sodium occurs a. .. a white, crystalline, 
very hygroscopic powder with a saline taste and is very soluble in water and 
in alcohol. 

Valproate sodium injection is a sterile solution of the drug in water for 
injection. The injection occurs us a clear, colorless solution; sodium hydroxide 
and/or hydrochloric acid may be added to adjust the pH to 7.6. 

D;l'Olproex Sodium Divulprocx sod ium occurs us a white powder 
with a characteristic odor and is insoluble in water and "ery soluble in alcohol. 

• Stability Valproic Acid USP recommends Ihat "ulproic acid cap
sules be-stored in tight containers at 15-30c C; however, the manufacturer of 
Depakene:: recommends tbat the capsules be stored in tight containers at 15-
25"C. 

Valproale SodiulIl Valproate sodium oral solution has a pH of 7-8. 
Valproate sod ium oral solution should be stored in tight containers at a tem
perature less than 3erC; freezing should be avoided. 

Valproatc sodium injection shou ld be stored at a controlled room temper
ature of 15- 30"C. Because the injection docs not contain a preservative, unused 
portions of the Solulion should be discarded. When stored in glass or PVC 
containers at l5-30~C. valproate sodium injection that has been further diluted 
with at le,lst 50 mL of 5% dextrosc injection. 0.9% sodium chloride injection, 
or lactated Ringer's injection is .~ lable for at least 24 hours. ' 

DiI'aiproc:r Sodium Divalprocx sodium delayed-release tablels 
should be storcd in tight. light -resistant containers at a lemperalure less than 
30cC; divalproex sodium capsules containing coated p:.lrtide.~ should be stored 
at a temperature less (han 25°C. Divalproex sodium ex tended-releasc tablets 
should he stJ red at 25°C, hut lIlay be exposed to temperatures ranging from 
IS-30'C. ,1 

For further informution on uscs and dosage and adminislralion of \'01-

pruic udd, sec the AnticunvulsaplS Gcncrul Statement 28:12. 

Preparations 

Excipicnts in commercially uvaiJablc drug prcparatiollS may have clinically 
important effecl~ in some individuals; consult specilic product labeling for details. 

Valproale Sodium 
Oral 
Solution 

Parenteral 
Injection, for 
IV use 

250 mg (of vatproic acid) per Depakene ' Syrup, Abbott 
5mL- Valproate Sodium Oral Solution 

100 mg (of vatproic acid) per DepaconlO , Abboll 
mL' . Valproale Sodium Injection 

·a~ai !~111e fTlllll t)I~ or mon: manuf~lu",r. di,l lrihutor. ;md/"f fl1I'lc~ ai:~r by I:~~ric Immpmpricl:lryl n af1~ 

Valproic Ac'id 
Oral 
Capsules, 
liquid-filled 

250 mg· 

" , 

Depakene ' , Abboll 

· avililahlc fnIDI nne Of mUR: nJ.lfJUfOCIUn.'f. uislribulur, ;m.vm repJ.:\UlgCf by 1;~'fII:ric 'rJllIll"'lpricl;II)'J millie 

Divalproex Sodium 
Oral 
Capsules 
(conlaining 
coated 
particles) 

Tablets, 
delayed
release 

equivalent to valproic acid 
125 mg 

equIvalent to va lproic acid 
125 mg 

Depakote ~ Sprinkle, Abbott 

Depakote ' , Abbott 

equivalent to valproic acid I Depakotc ~ , Abbott 
250 mg 

equiva lent to valproic acid Depakote ' . Abbott 
500 mg 

equivalent to valproic acid 
250 mg 

equivalent 10 valproic acid 
500 mg 

Depakotc" ER , Abbott 

Depakote" .ER, Abboll 

tUI><" i~ 1101 cllm:"lIy IIIdlld~t1 in the !ahdm, apprond hy lh" US r'Olld nnd J)lUg AdmIOl'ilnlli,IIl 

S('/r.:lt'J RniJivl1l Dru mh"r !./X!9. Q (. I"yri,vhr. im"'''T)' J9J}1. Amalmll S,,";rl.'· '1 IIt"lrh·SJ~trm 
I'lwrIIldriJIJ. /I tt' 
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Trazodone SEROTONIN MODUL,\ TORS 28:16.04.24 

other indicmions. both psychiatric and nonpsychiutric, should bc advised to 
monitor patients on a daily basis for thc emergence of agitation, irritability, or 
unusual changes in behavior as well as the emergence of suich.lality, and to 
report such symptoms immediately 10 a health·care provider. 

Although a c.lUsal relationship between the emergence of symptoms such 
as .mxicty. agitation, panic attacks, insomnia, irritability. hostility, aggressive
ness, impulsivity, akathisia, hypomania, and/or mania and either the worsening 
of depression and/or the emergence of suicidal impulse.~ has not been cswb
lished, there is concern that such symptoms may represent precursors to emerg
ing suicidality. Consequently. consideration should be given to changing the 
therapeutic regimen or discontinuing therupy in paticnts whose depression is 
persistently worse or in patient'> experiencing emergent suicidality or symptollls 
thaL might be precursors to worsening depression or suicidality. panicularly if 
such manifestations arc severe, abrupt in onset, or were not pan of the patient's 
presenting symptoms. FDA also recommends that the drugs be prescribed in 
the smallest quantity consistent with good patient management, in ordl!r 10 
reduce the risk of overdosilge. 

Bipolar Disorder Precautions II is generally believed (though not 
established in controlled trials) that treating. iI major depressive episodc with 
an antidepressant alone may increa~e the likelihood of precipitating a mixed 
or manic episode in patients at risk for bipolar disorder. Therefore, p.l1ients 
should be adequately screened for bipolar disorder prior (0 initiating (reatment 
with an antidepressanl: such screening should include a detailed psychiatric 
history (e.g .. family history of suicide, bipolar disorder. and depression). 

Pediatric Precautiolls Safcty and e fficacy of nefazodone in chiMren 
have not been established. 

FDA has determined that antidepressants increase the risk of suicidal think
ing and behavior (suicidality) in children and adolescents wilh major depressive 
disorder and other psychiatric disorders. However, FDA also states that de
pression .md certain other psychiatric disorders arc themselves associated with 
an increased risk of suicide. (Sec Cautions: Pediiltric Precautions, in Fluoxetine 
Hydrochloride 28:16.04.20.) Anyone considering the use of nefazodone in a 
child or adolescent for any clinical usc must therefore balance the pOlcntial 
risks with the clinical need. (See Suicidality Precautions under Dosage nnd 
Administration: Administration. ) 

• Dosage Putienls should be monitored for pos~ ible worsening of de
pression. suicidality, or unusual changes in behavior, especially at the begin
ning of thempy or during periods of dosagc adjustment. (Sec Suicidulity Pre
cautions under Dosage and Administration: Administration.) 

Major Deprcssil'c Disorder For the treatment of major depressivc 
disorder in adult s, the recommended initial dosage ofnefazodone hydrochloride 
is 100 mg twice daily. Based on the tol ernnce and clinical response of the 
patient, dosage may be increa .. ed by increments of 100-200 mg daily at inter
vals of not less th;m I week up to a maximum of 600 mg daily. While a 
relationship between dosnge and antidepressant effect has not been established. 
thl! effecti ve dosage of nefazodone hydrochloride in controlled clinical studies 
generally ranged from 30U-600 mg daily. 

Because geriutric 'or debilitated patil!nts may have rl!duced ncfazoUone 
clearance and/or incrl!ased sensitivity to the adverse effects of CNS·uctivl! 
drugs. therapy with ncfazodonl! hydrochloride should bt= initiilted lit a dosage 
of 50 mg twice daily in such putients and subsl!quent uosuge adjustments gen
erally made in smaller increments and at longl!r intervals than in younger pa
tients. A nefazoJone hydrochloride dosllge of 200-400 mg daily genem lly pro
vided optimum therapeutic effect in patients 65 years uf age or older in 
com rolled studies. 

Although the optimum dUrJtion of ncfazodone thcrapy has not been estab
lished, acutc depressive episodes may require 6 months or longer of sustained 
amidepressalH medication. Whether the dos.lge of nefazodonc required to in
duce remission of depression would be compamble 10 that required to maintain 
euthYlllia cUfT('lHly is not known. 

• Dusage in Renal and Hepatic Impairment While the T1luiluf,IC
turer mnkes no specifk recommendations for modilicUlion of dosage in patients 
with hepatic impainnent, AUC values for nefazodone and its active Illcwbolite 
hydroxynefazodone are increased by approximately 25% in patients with cir
rhosis; therefore. nefazodonc should be used with caution in patients with clin
ically important hepatic dysfunction. The manufacturer makes no spl!cilic rec
ommendations for modification of dosage in patients with renal impuinnenl. 
Limited data indicate that steady-state plasma concentrations of nefazodone in 
patients with renlll impainncnt (creatinine clearunce: 7-60 mL/minute per 1.73 
m~ body .~urface area) do not differ from those in healthy individuals. 

Description 

Nefazodone is a phenylpipcrazine·derivulive antidepressant agent. While 
the drug is structurally related to tTazodone. ncfazodone differs chemically and 
pharrnllcologically from selective serotonin·rcuptake inhibitors. monoamine 
oxidase inhibitors, and tricyclic and tctmcyclic antidepressant agents. The exact 
mechanism of antidepressant action of nefazodonc has not been fully elucidmed 
but appears more complex thiln other antideprcs!>Unr agent .. and may involve 
inhibition of reuptuke of serotonin (5-hydroxtryptamine (5-HTJ) at the presy· 
naptic membrane, untugonism at serotonin type 2 (5-HT~) receptors, and down
rcgulation of 5 - 1'IT~ receptor binding sites. Nefazodone also inhibits presynap
tic reuptake of norepinephrine ami exhibits a) -adrenergic blocking nctivity, In 
vitro studies have demon.muted that the drug posscsses lillie or. no :Iffinity for 

a~-adrenergic . .a·adrenergic, muscarinic, dopaminergic. histamine HI ' 5-HTI"-' 
or GABA-benzodiuzepine receptors. 

Suml\·ton - (see Users Guide), For additional infurmation un this drug 
unli! a more detuilcd monogruph is developed and published, the manu· 
fadurer 's lubeling should be consulted. H is essential that the labeling be 
consulted for detailed information lin the usuul cautions, precautions, and 
contruindicatiolls, 

Preparations 

Excipients in commercially available drug preparations may have clinically 
important effects in some individuals: consult specific product labeling for details. 

Nerazodone Hydrochloride 

Oral 
Tablets 50 mg' 

100 mg' 

t50mg ' 

200 mg' 

250 mg' 

Nefazodone Hydrochloride 
Tablets 

Nefazodone Hydrochloride 
Tablets 
Nefazodone Hydrochloride 
Tablets 
Nefazodone HydrochlOride 
Tablets 

Ncfazodone Hydrochloride 
Tablets 

Sc/,·,·Ird {{rri.,;'m., ./"'''''If)' :!O()'J . 0 C,'I'.,ri!:I". jW'r 1995, ""'I.'r/n lll Sodrly of He<lllil·Syslenr 
I'htlrnlildJIJ.II1f". 

Trazodone Hydrochloride 

• Trazodone hydrochloride is a triazolopyridine-derivative antidcpressant 
that is chemically and structurally unrelated to tricyclic or tetrncyclic antide
pressants or to selectivl! serotonin-rcuptake inhibitors. 

Uses 

• Majur Depressive Disurder Trazodone is used in) pe treatment of 
major depressive di sorder. The drug is used i'l patients who exhibit a prominent 
and relatively pcr.;i .~ tent (nearly every day for at leust 2 weeks) depressed or 
dysphoric mood that usually interferes with daily functioning and is manifested 
as a change in appetite. psychomotor agitation or retardation, u loss of imerest 
in usual :lctivities. a decrease in sexuill drive, increased fatigability , a change 
in sleep, feelings of guilt or worthlessness. slowed thinking or impaired con
centration, and/or suicidal ideation or attempts. Trazodone has been used ef
fectively in the tri,!iltrni,!nt or patients who have major depression with or without 
prominent anxicty. In nddition, trazodone has been used effectively in patients 
with lIliljor depression in hospital. institutional. llnd outpatient settings. Unlike 
tricyclic umideprcssunts,J trazodone gent rally hus not been reponed to precip· 
itate hypomanic or Illanic atlacks in patients with bipolar disorder; however, 
further s tudy is needed to detennine the sufety and emcllcy of tmzodone when 
used alone as an lJlltidcpressant in these patient s. 

Trazodone is particularly effective in reducing affective and ideational man
ifestations of depression. especially anxiety, apathy, irritabililY. and suicidal 
thoughts. Somatic signs nnd symptoms ilssociutcd with depression, including 
sleep disturbances nnd f:!tigue, arc also reduced du ring tral.Odone therapy. Most 
clinical studies have shown that the untidcpressant effect of usual dosages of 
trawdone in patients with moderate to severe depress ion is about equal to that 
of usual dosages of ,lmitriptyline, imipramine, or doxepin. However, trnzodonc 
has reportedly caused fewer adverse effects (e.g .• anticholinergic effects) Ihan 
these tricyclic antidepressants. (Sec Cuutions: Anticholinergic Effccts.) Al~ 
though lrazodone has been reported to have a slightly more rapid onset ofuction 
th.1Il amitriptyline. desipramine. or imipramine. this ha~ nOl been eslablished. 

Trazodone has been used in patients with major depression who have as
sociated anxiety. Based on limited data. the antidepressant effect of usual dos
ages of tmzodone appears to be greater than thut of amitriptyline or imipramine 
in these patients. Trazodone is particularly effective in reducing anxiety. ten
sion, somatic symptoms, insomnia, and psychomotor retardation in these pa
tients. 

For furthl!r information on treatment of major depressive disorder and con
siderations in choosing the most appropriate antidepressant for a particular 
patient, including considerations related to patient tolerance, putlent agc, nnd 
cardiovascular. sedative, and suicidal risk, see Considerations in Choosing An
tidepressants under Uses: Major Depressi ve Disorder, in Fluoxetine Hydro· 
chloride 28: 16.04.20. 

• Schizophrenic Disorder Ahhough tl".l1.odonc has been used in the 
treatment of schilOphrcnic disordert. the drug is less effective than chlorprom
azine. Depressive symptomatology may improve during trazodone thempy. but 
the drug docs nOI uppear to relieve psychotic symptoms in most schizophrenic 
patiellt.~. Based un limited dllta, trazodone has lillic value when used alone in 
patients with chronic schizophrenic disorder without depression; however, it 
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may be a useful adjunct to antipsychotic agents (e.g .. phenothiazines) in pa· 
tients with chronic schizophrenic disorder and associated depression. Unlike 
tricyclic antidepressants. trazodone docs flut appear to worsen psychotic symp
toms in these pilljents. 

• Alcohol Dependence Trazodonc has be~n used in the adjunt1ive 
treatment of alcohol dcrendencet. In a limited number of patlenls with alcohol 
dcpcndem:e, oral (50- 75 mg daily) or IV (50 mg twice daily) ind odone' has 
reduced tremor. depression. and anxiety. In one study. Irazodonc was more 
effective in patients who had pronounced alTective symptoihatulugy during 
periods of inloxication and abstention than in those who only had uffective 
symplOmatology during intoxication. Funher study is needed to dctennine the 
efficilcy of tnlzodune in the treatment of alcohol dependence. 

• Erectile Dysfunction TralOdone has been used 'in il limited number 
ofpatielHs for the treatmem of erectile dysfunctiont (ED. impolCllce); however. 
the American Urological Association (AUA ) states that such therapy currently 
is not recommended. Although some studies indicated that tra7.0done was more 
effective than placebo for the treatment of erectile dysfunction. other compar
ative studies did nut. In addition, pooled analysis of these studies failed to show 
a statistically beneficial effect of the drug on sexual function. although sub
group analysis suggested possihle benefit in those with psychogenic erectile 
dysfunction. 

• Ofhe'~ Uses Tmwdone may be useful in the treatment of some paticn\.~ 
with anxiety statest (anxiety neuroses). In one study. the drug reduced anxiety. 
tension. somatic symptoms, ilnd insomnia in most of these patients. Bilsed on 
limited data. trazodone appears to have a greater anxiolytic crfect than some 
other amidepre.ssant agems (e.g., tricyclic antidepressams); however. further 
study is needed to confinn this Ilnding. 

Trazodone has been used in the symptomatic treatment of a limited number 
of patients with drug-induced dyskinesiast. In nne placebo-controlled study in 
patients with levodopa-induced dyskinesias, oral tmzodone (60-120 mg daily) 
reduced signs and symptoms of dyskinesia by up to 50%. In this study. most 
patients showed some improvement, with greatest improvement in facial. oro
buccal-facial, and neck dyskinesias. In another study. IV trazodone (50 mg 
twice daily) eliminated chronic chlorpromazine- and haloperidol-induced IiIr
dive dyskinesias i'n some paliems. The decrease in tremor was accompanied 
by a reduction in anxiety, which may be panly responsible for thc favorable 
effect of trazodone on tremor in these patients. Additional studies are required 
to detennine the emcacy of tmzodone in the treatment of drug-induced dyski
nesias. 

!losage and Administration 

• Administralion Trazodone hydrochloride is administered orally. The 
drug should be taken shortly after a meal or light smIck. If drowsiness occurs, 
a major poni{;n of the daily dose may be given at bedtime or dosage Illay be 
reduced. . 

• Dosage There is ~ wide range of individual trazodone hydrochloride 
dosage re4uir~ments. and dosage must be carefully adjusted according to in
di vidual tnlerance and response, using the lowest possible effective dosage. 

• PUliems receiving trazodone should be monitored for possible worsening 
of depression. sui~idality, or unusual changes in behavior. especially at the 
beginning of therapy or during periods of dosage adjustment. (See Cautions: 
Precautions apd Contraindications.) , 

Majur Depressil'e Disurder For the treatment. of major depressive 
disorder, the usual initial adult dosage of trazodone hydrochloride is 150 mg 
daily given in divided doses. Dosage. may be increased by 50 mg/day every 3 
or 4 days, depending on the patient's therapeutic response and tolerance. The 
maximum dosage for outpatients usually should not exceed 400 mg daily. Dos
ages up to 600 mg daily may be re4uired in hospitalized, institutionalized. or 
severely depressed patients. Dosages up to MOO mg daily have been used in the 
treatment of some patients with severe depression; however. the manufacturers 
do not recommend exceeding a dosage of 600 mg daily. 

Although symptomatic relief may be seen in some patients during the first 
week of therapy. optimum antidepressant effect usually occurs within 2 weeks. 
About 2.5 % of patients who respond to trazodone require up to 4 weeks of 
therapy to reach optimum response. , I 

To avoid recurrence of depressive symptoms. trazodune therapy may be 
required for seveml months following optimum therapeutic response. Dosage 
during prolonged maintenance therapy should be kept at the lowest effective 
level; once an adequate response has been achieved. dosage should be gradually 
reduced and subsequently adjusted according to the patient's therapeutic re
sponse and tolerance. 

Cautions 

Trazodone hydrochloride apparently causes fewer adverse anticholinergic 
effects than currently available tricyclic antidepressant agents. Other adverse 
effects, including cardiovascular effects, also appear to occur less frequently 
with trazodone than with currently available tricyclic antidepressants. 

The incidence and severity of adverse reactions to trazodone in retation to 
dosage und duration of therapy have not been fully characterized; however. 
adverse effects appear to occur more frequently at dosages greilter than 300 
mg/duy .. Totaltrazodone hydrochloride dosages up to 800 mg daily have been 
well toleiJled by some patients. Adverse effects appear to be mild to moderate 
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in severity and may decrease after the first few weeks of trazodone therapy. 
Adverse effects may be obviated by a reduction in dosage or alteration in 
dusage schedule. Serious reactions requiring discontinuance_ of therapy arc rel
atively rare. 

• Nervous System Effects Adverse nervous system effects occur fre
quently during the first few weeks oflherapy with trazodonc. The most frequent 
:tdverse effect associated with tmzodone therapy is drowsiness, which occurs 
in 20--50% of patients receiving the drug. Other less frequent adverse nervous 
system effects of trazodone include dizziness and lightheadedness, nervous
ness, fatigue. malaise, we:tkness, heaviness or fullness of the head, headache. 
and insomnia. Confusion. incooidination, anger or hostility, agitation, de
creased concentmting ability, impaired memory, impaired speech. disorientu
tion, hallucinations or delusions. and excitement have also occurred. Hypo
mania. nightmares or vivid dreams. 'tonie-clonic seizures. tremors. and 
paresthesias and :tkathisia occur rarely. 

>' , 
• Anticholinergic Effects Although bOlhersome anticholinergic ef
fects commonly occur with tricyclic antidepressants. these effects appear to 
occur less' frequently ",ith trazodone. Dry m6uth has been reported in aboUi 
15- 30% of patients during trazodone therapy; it has been suggested that this 
effect may result from an a-adrenergic blocking effect rather than an anticho
[inergic effect oftrazodon'c. I'n several placebo-controlled studies. the incidence 
of dry mOUlh was similar in tfUzodone· amI placebo-treated patients. Other 
anticholinergic effects such as blurred vision,1 constipation, and urinary reten
tion have been reported less frequently. 

• Genitourinary Effects Trazodone therapy has becn associmed with 
priapism. with surgicul intervention required in approximately one-third of re
poned cases; in some Crises, penmment impainnent of erectile function or im
potence has resulted. Mule patients receiving trazodone who experience pro
longed or inappropriate penile ~rections should immediately discontinue the 
drug and r.:onsult their physician. Decreased or increased libido. retrograde 
ejaculation, impotence. inhibited l'cmale orgasm (anorgasmia), increased uri
nary frequency. delayed urine 'flo'w, and hematuria have also been associated 
with irazodone thempy. I' t 

• GI Effects Adverse GI effects of trazodone include nausea and vom
iting, dysgeusia. and abdominal and gastric disorde,rs. Flatulence and diarrhea 
have also been reponed. 

• Cardiovascular Effects Trazodone is thought to be less cardiotoxic 
than currently available tricyclic antidepressanl agents. (Sec Phannaco[ogy: 
Cardiovascular Effects.) Hypotension (including orthostatic hypotension) is the 
most frequent adverse cardiovasc ular effect or trazodone. occurring in ahout 
5% of'patients receiving the drug. In most patients, hypotension is mild und 
not duse related. Syncope, shortness of breath, chest pain. tachycardia, palpi
tations, and hypertens ion have also occ~ rred . Bradycardia has occurred in a 
fe w patients during long-tcnn therapy. 

Various ECO changes have o,ccurrcd in patients receiving tra~odone. In 
patients with preexisting c~rdiac disease. trazodone may be arrhythmogenic. 
PVCs, ventricular couplets, and shan episodes (3 or 4 tleat~) of ventricular 
tachyc::lrdia have occurred in thes'e' patients. Arrhythmias have also been re
ported in patients witllout preexisting cardia'c disease. Cardiuc urrest has also 
becn report'ed. Myocardial infarction has heen reported. but this effect h::ls not 
been attributed directly t9 \PvQdone. ' 

• Hematologic Efl'ecls Occasional. decreases in leukocyte and,neutro
phil counts have occurred in' some patients receiving trazodnne. These changes 
were nol considered clinically imponant and did not require discontinuance of 
the drug. Anemia has also been associated with tmzndolle Iherapy in a few 
patients. 

• Other Adverse Effects Musculoskeletal aches and pains Ililve oc
curred in about 5% of putients receiving trnzodone. A few patients have de
ve[oped llIuscle twitches. Pruritus. rash, urticaria, acne, photosensitivity. 
edema, nusal or sinus congc.<;tioll, eye irritation, sweating or clamminess, early 
or absent menses, ami tinnitu s have been reported in some patienL<; receiving 
trazodone. Allergic reaetiom and hypcrsalivution have rarely occurred. Mini~ 
mal increases in serum concentrations of alkaline phosphatase, AST (SOOT), 
and ALT (SOPT) have occurred in some patients receiving tra7.0done. 

• Precautions and Contraindications Worsening of depression and/ 
or the emergence of suicidal ideation and behavior (suicidality) or unusual 
changes in behavior may occur in both adult and pediatric (sec Cautions: Pe
diutric Precautions) patients with major depressive disorder or other psychiatric 
disorders. whether or not they are taking antidepressants. 1llis risk may persist 
until clinir.:ally important remission occurs. Suicide is a known risk of depres
sion and certain other psychiatric disorders. and these disorders themselves are 
the strongest predictors of suicide. However, there has been a long-standing 
concen! that antidepressants mily have a role in inducing worsening of depres
sion rlnd,the emergence of suicidality in cenain putients during the early phases 
of treatment. Pooled analyses of short-tenn, plucebo-controlled studies of an
tidepressants (i.e .• selective serotonin-reuptake inhibitors and other antidepres
sants) have shown an increased risk of suicidality in children. adolescents. and 
young adults (IM-24 years of agel with major depressive disorder and other 
psychiatric disorders. An increased suicidality risk was not demonstrated. with 
antidepressants compured with placebo in adults older than 24 years of age, 
and a reduced risk was observed in adults 65 years of uge or older. It currently 
is unknown whether the suicidality risk e:'l:tends to longer-tcnn usc (i.e., beyond 
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several mondts); however. Ihere is subslUntiul evidence from placebo-con
lrolled mainlcnance lrials in adulls wilh major depressive disorder Ihat ami
depress:mls can delay the recurrence of depression. 

The US Food and Drug Administration (FDA) recommends Ihm all pUlicnLS 
being Irealed wilh :lnlidepressanl!> for :my indicalion be approprimely moni
lored and closely observed for clinical worsening. suicidalilY. ami unusual 
changes in behavior. particularly during initiation of therapy (Le .. llte first few 
months) and during periods of dnsage adjustments. Families and caregivers of 
patients being treated with antideprcs.~ants for major depressive disorder or 
other indications. both p~ychiatric und nonpsychiatric, also should be advised 
to monitor palienls on a daily basis for the emergence of agilation. irritability, 
or unusual changes in behavior as well as the emergence of suicidality. and to 
repon such symptoms immediately to a health-care provider. 

Although a c;lUsal relationship hclween the emergence of symptoms such 
as anxiety, agitation. panic attacks. insomnia, irritability. hostility, aggressive
ness, impulsivity, akathisia. hypomania, and/or mania nnd either the worsening 
of depression and/or the emergence of suicidlll impulses has not been estab
lished, there is conceO] thaI such symptoms may represent precursors to emerg
ing suicidality. Consequently, consideration should be given to ~hanging the 
therapeutic regimen or discontinuing therapy in p!lIients whose depression, is 
persi stently worse Of in patients exPeriencing I!mergctU suicidality or symptoms 
Ihal might be prel:ursor.; 10 worsening depress ion or suicidalit),. panicularly if 
such manifestations are severe, abrupt in onset, or were not pan of the patient's 
presenting symptoms. FDA also recommends that the drugs be prescribed in 
ihe smallest quantity consistent with good patient manal,lcment. In order to 
reduce the ri sk of overdosage. Because of the possibility of comorbidilY be 
tween major depress ive disorder and other psychiah,c and nonpsychiatric dis
orders , the same precautions observed when trl!ating patients with major de· 
pressive disorde'r should , he observed when treating patienL~ with othef 
psychilltric and nonpsychiatric disorders. J J , 

It is generally believed (though nm estublished in controlled trials) that 
treating a major depressive episode with an ant idepressant alone may increase 
the likelihood of precipilaling a mixed or manic episode in patients at risk for 
bipolar disorder. Therefore, patients should be adequately screened for bipolar 
disorder prior to initiating treUlment widl an antidepressanl; such screening 
should include II detailcd psychiatric history (e.g .. family hislOry of suicide, 
bipolar disorder. and depression). 

Patients should be warned that trazodone may impair their ability to perfomt 
activities requiring mental alcnness or physical coordination (e.g., operming 
machinery, driving a motor vehicle). Patients also should be wamed that tra· 
zodone may cnhance their response to alcohol, barbiturates, or other CNS dc 
pressimts. Since the risk of dizziness or lightheadedness may be increased dur
ing fasting conditions. patients should be advised 10 take trazodone shon ly afler 
a meal or light sn~ck. In addition. 10lal druS absorption may be up to 20% 
greater when the drug is taken with food rather than on an cmpty stomach. 
Bec:lusc priapi sm has been associated with tra7.0done thempy, paliellls should 
be instructed 10 discolliinue ihe drug and ,onsult a physician if prolonged or 
inappropriate penile erection occurs. ' 

Until .!dtlitional clinical experience on the safety of trazodone in patients 
with cardiovuscu lar diseilse is obtained, it is recommended that these patients 
tic closely monitored. panicularly for arrhythmias, while receiving Ihe drug. 
(Sec Cautions: Cardiovascular Effects.) It is also recommended that trazodone 
Iwl be used during the initial recovcry phase of myocardial infaretion. 

Leukocyte and dilTerential counts shou ld be 'perfonned in patients who 
develop fcve r and sore throat or other signs of infection while receiving tr.t-
7.Odone. The drug should be discontinued in patients whose leukocyte or ab
solute neutrophil count decreases to less than nonnal levels. (See Cautions: 
Hem:lIolog ic Effects. ) 

Tmzodone is comruindicated in patients who arc hypersensitive to the drug. 

• Pediatric Precautions Sufety and efficacy of trazodone in children 
younger than IR years of age have not been e'swbli ~hed. 
, FDA wants that anlidepr~ssants increase the risk of suicitlal thinking and 
behavior (suicidulity ) in chil~fen and adolescents with major depressive dis
order and OIher psychiatric disof.ders. llle risk of suicidality for , these drugs 
\ylls identilied in a pooled analysis of data from a total of 24 shon-tentl (4-16 
weeks), placet:o.controllcd studies of 9 antidepressants (Le., bupropion , cital
opram,' fluoxetine. fluvoxamine. minal..npinc, ncfazodone. paroxcline. senrJ.
line. venlafaxine ) in over MOO chi ldren and adolescents with major depressive 
disorder. obsessive-compu lsive disorder (OCD). or I?ther psychiatric disorders. 
The analysis revealed a greater risk of adverse events representing suicidal 
behavior or thinking (suicidality) during the first few months of tremlnent in 
pediatric patients receiving antidepressants than in those feceiving placebo. The 
average fisk of'S uch events was 4% alnong children a'nd adolesce nts receiving 
these drugs. twice the risk (2%) thm wus observed among those receiving 
placebo. However. a more recent meta-analysis of 27 placebo-controlled trials 
of 9 antidepressants (SSRJs and others) in patients younger than 19 years of 
age wilh major depressive disorder. OCD. or non-OeD anxiety disorders sug
gests that the beneti ts of antidepressant therapy! in treating these conditions 
may outweigh the risks of suicidal behavior or suicidal ideation. No suicides 
occurred in these pediatric trials. I.' 

The riskof suicidality in FDA's pooled analysis dirfered'across the different 
psychiatric indications. with the highest incidence observed in the major de
pressive disorder studies. In addition. although there was considerable variation 
in risk among the antidepressants. a tendency toward an increase in suicidality 
risk in youngcr piltients wus found for almost all drugs studied. It is currently 

unknown whether the suiddalit), risk in pediatric patients extends 10 longer
term usc (i.e .. beyond several months). 

As 11 result of this analysis and public discuss ion of the issue. FDA has 
direcled manufacturers of all antidepressants to add a boxed waming to the 
hlbeling of their products to alen clinicians or thi s suicidality risk in chi ldren 
and adolescents and to recommend appropriate monitoring :md close. obser
vation of patients receiving these agents. (Sec Cautions: Precautions and Con
traindications.l The drugs that arc the focus of the revi sed labeling ure all drugs 
included in the genera l class of untidepressunts. including those that have not 
be!!n studied in controlled clinical trials in pediatric patients, since the available 
data are not adequate to exclude any singl e antidepressant from an increased 
risk of suicidality. In addition to the boxed waming and other informll tion in 
professional labeling on antidepressants. FDA current ly recommends thnt n 
palient medicat ion guide explaining the risks associaled with Ihe drugs be pro
vided to the patient eac h time the drugs arc di spensed. 

Anyone considering the usc of trazodone in a child or adoles,ent for any 
clinical use must balance the potential risk of therapy wilh the clinical need . 

• Mutagenicity and Carcinogenicity In vitro tests have /lor shown 
trazodone 10 be mutagenic. No evidence of carcinogenesis was seen in unimnls 
receiving oral trazodone dosages up to 3(X) mg/kg: dai ly for I H months. 

• Pregnancy, Ferlility; and Lachltion Tra1.odone has been shown 
to be teratogenic in T:ll'i and T:lbbils when given :It dosages 15-50 times the 
maximum hUman dosage. The drug also caused increased feta l resorplion und 
other adverse fe tal effects in rats when given III dosages approximately 30-50 
times Ihe suggesled maximum human dosage. lllere Ufe no adequate and con
trolled stJdies to date using trazodone in pregnant women. and the drug should 
be used dUfing pregnancy on ly when the potential benefits justify the possible 
risks to the fetus. ' I 

, The effect of trazodone on fenililY in humans is not known. Impotent c, 
retrograde ejaculation. and decreased or increased libido have occurred in some 
individuals during tmzudone therapy. Reprodul:tion studies in male and female 
rats using lrazodone dosages up to 150 times the usual human dosage havc nOI 
revealed evidencc of impaired ferlilily . 

Because tmzodone is distribUied into milk. the drug should be used wilh 
caution in nursing women. , 
Drug Interactions 

• Drugs AlTecting Hepatic Microsomal Enzymes Resu lt s of in 
vitro studies indicatc that metapolism of tm1.odone is mediated by the cyto
chrome P-450 (CYPJ 3A4 iscxnzyme. and the possibility exists that drugs that 
inhibit or· Induce this isoenzyme ma y affect 'the phamwcokinctics oftrazodonc. 
Other mctubolic pathways that may be involved in the metabolism oftrazodonc 
have not been well characterized. , 

Concomitant usc o f tr .. zodone with inhibitors of CYP3A4 can result in 
substantially increased plasllla concentrations of Irazodone and increase the 
potential for adverse effects. In one study. concomitant u~ of rimllavi r (200 
mg twice daily for 2 days) and trazodone (u single 50-mg dose) in healthy 
individuals increased maximum plasma concentrations and decre;L~ed c1earam:e 
of trazodone by 34 and 52%. respectively. and increased :!rea under the plusmu 
concentration-time 'curve (AUC) and half-life of tra1.ooone by greatl!f than two
fold. Adverse effects (e.g .. nausea. hypotension. syncope) also were observed 
with concomitanl usc or IfUzodone and riton:!vir. The manufacturefs of trazo
done st:lte that a reduction in tr.lzodone dosage should be considered in patient!> 
receiving a polenl inhibitor of Ihe CYP3A4 isoenzyme (e.g .. indinavir. itr..l
conazole. ketoconazole. nefazodone. rilona\,ir) concomitantlv \\;Ih trazotlone. 

Concomitanl use or trazodone ( 100-300 mg daily) wiih ,arbamazepine 
(400 mg daily). an inducer of CYP3A4. decreased plasma eoncl!ntrations of 
trazodone and an active metabolite. m-chlorbpheny lpiper.lzine. by 76 and 60%. 
respectively. Patients receiving trazodone !lnd carbamuzepine cO~lcomitqntly 
should ~ closely munitored and dosage of trazodone increased. if neces~ary. 

. ' Serotoriergic Agents Filioxetiue EIl!vatcd plasma trazodone 
concentrations .md .3dverse effecls possibly ussociuled with trazodonc toxicity 
have been reponed OCCtL~iOn:l[[Y during concomitant trawdone and fluoxetine 
therapy. Although the exact mechanism has not been established.' it has been 
suggested that fluoxetine may inhibit the hepatic metabolism of many antide
pressant agents. including tm7.odone. In addition, both trazotlone and fluoxetine 
possess serolonergic acti vity; therefore. Ihe possibility of serotonin syndrome 
also shou ld be considered in patients rece iv ing trazodone and Iluoxeline or. 
other selective serotonin-reuplake inhibitor therapy concurrently. For detailed 
infonnmion on serotonin syndrome. sec Drug Interactions: Drugs Associated 
with Seromnin Syndrome in Fluoxctine Hytlrochloride 28; 16.04.20 and the 
Monoamine Oxidase Inhibitors Gcneml Statement. 2H: 16.04.12, Further study 
is needed, but current evidence suggeSL'i thut patient,.; receiving trazadone lind 
fluoxetine ,concomitantJy should be observed closely for adverse effects; mon
itoring of plasma trazodone concentrations also should be considered and Ira
zodone dosage reduced at; necessary. 

. Monoamine Oxidase' Inhibitors II is not known whether interac
tions between lrnzodone and monoamine oxidase (MAO) inhibitors can occur. 
Unlike tricyclic antidepressanls. tnlzodone docs not interfere with catechol
amine uptake by the adrenergic neuron or the pre~ .~of response to tyramine. 
Therefore. an inter:lclion between trazodone and MAO inhibitors is unlikely. 
However, both truzodolle fand MAO inhibitors possess sCfOtonergic activity: 
therefore, the possibility that serotonin syndrome may occur during concurrent 
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therapy should be considered. For detailed infonnation on serotonin syndrome, 
see Drug Interactions: Drugs Associated with Serotonin Syndrome inFluoxe
tine Hydrochloride 28: 16:(14.20 and the Monoamine Oxidase Inhibitors General 
Statement 28: 16.04.12. Because of the absence of clinical experience, if MAO 
inhibi1nr.~ are discontinued shortly before or are to be given concomitantly with 
trazodone, it is recommended that trazodone therapy be initiated cautiously and 
dos<lgc increased gradually until optimum response is achieved . It " 

Other SerotolJergic Agelltf)' Trazodonc possesses serotonergic m:tiv1 
ity and rarely has been assoc iated with serotonin syndrome when combined 
with other serotonergic agentS, including buspirone, phenelzine, and dextro
propoxyphene. Because severe complications and even' fUlalities h<lve accom
p<lnied the serotonin syndrome, trazodonc probably shduld be used with caution 
in patients receiving or who recently have received other serotoh~rgic agents . 
For additional infonnation on potentially serious drug interactions that may 
occur between trazodone and olher serotonergic agents, see Drug Interactions: 
Drugs Associated with Serotonin Syndrome, in Fiumetine Hydrochloride 
28:16.04.20 and the Monoamine Oxidase Inhibitors General Statement 
2H:t6.04.12. "1' 

• General Anesthetics Since lillie is known about the interaction be-
tween trazodnne and general anesthetics, it is recommended th:lI trazodane be 
discontinued ror as long as clinically feasible prior \0 elective surgery. ·t' 

• I Electroconvulsive Therapy Pending futther accumulation of clini
cal data on the concurrent usc of trawdone and electroconvulsivl! ,thcmpy 
(ECT ), concurrelll use of these therapies should be avoiderJ. 

• eNS Depressanls Trawdone may be additive with, or may potentiate 
the action of. other CNS depressants such as opiates or other analges ics, bar· 
biturates or other sedatives. anesthetics, or alcohol. When trazodone is used 
concomitantly with other CNS depressants. caution should be used 10 avoid 
excessive sedation. 

• Hypotensive Agents Because trazodone can cause hypotensi; n, in
cluding orthosl • .l1ic hypotension and syncope, concomitant administr.!lion ,of 
antihypertensive therapy may rcquire a reduction in dosage of the :mtil)yper
tcnsivc agent( s ). Tra7.0done has been shown to inhibit the hypotensive effect 
of various antihypertensive agents (e .g., clonidine. mcthyldqpa) in. animals: 
howcver. this inhibition has not always been reproducible. It is nol known 
whether trazodone can inhibit the hypotensive effect of these agcllls in human's: 
and the clinical irnponance of this potcntial ioteraetion has not been deter-
mined. 'I! ' 'Ir j 

• It .'1 
• Other Drugs Increased serum d,igoxin or phenytoin concentrations 
have reportedly occurred in patients receiving trazodone concurrently with ei
ther drug. 

• Food The rate and extent of absorption of trawdone arc. affected by the 
presence of food. When trazooone is taken shortly after the ingestion of food, 
there may be a slight increase in the amount of drug absorbed, a decrease in 
peak plasma concentration of the drug , and a lengthening of the time to reach 
the peak plasma concentration. Total drug ubsorplion may be up to 20% greater 
when the drug is wken with food rather than on an empty s tomach. In <lnimals, 
the rate of ahsorption has been delayed when lrazodone was administered con
comitantly with food because of a decreuse in the rate of transfer of the drug 
from the stomach to the small intestine. _ 

The effect of food on absorption of trawdone during long-tenn udminis
tration oC the drug is not considered clinic<llly important. Goncomit<lnl adrnin
istr:ltion of trazodone with food is generally recommended since it, appears to 
decrease the incidence of dizziness or lightheadedness. 

Acut!! Toxicity 
Limited infonnution is available on the acute toxicity, of tmzodone. 

• Pathogenesis The acute lethal dose of trazodone in humans I is not 
known. In alldition, there is no clearly defined relationship bel~een plasma 
trazodone concentration and severity of intoxication . . The oral LD$ll of·tr.lzo
done is 610 mg/kg in mice .. 486 mg/kg in rats, 560 mg/kg in rabbits, and 500 
mg/kg in dogs. In animuls" lethal doses produced dyspnea, salivUlion, prostra-
tion, and clonic ,seizures. II ,I 

• Manirestations One ·patient who intentiol1allyJingested 7.5 g of tm
zodonc experienced only drowsiness and weakness; the patient was aroused at 
the time of hospitalization and emesis was induced. Another' paticnt hnd an 
uneventful recovery after ingesting 9.2 g of trazodone. There have been several 
repons of accidental ingestion in children; however, the exm:t amounts ingested 
arc unknown. Each of the i>e children exhibited only lethargy and drowsiness, 
and recoveries were uneventful. Fatalities have occurred in adults who inten
tionally ingested tmzodone and other drugs (e .g .. alcohol, chloral hydraw. amo~ 
barbital :~ chlordiazepoxide. meprobamate) concurrelllly. 11:'-1 111 

In general. overdosage of trazodone may be expected 1\0 produce effects 
that arc extensions of common adverse reactions: vomiting, drowsiness,! and 
lethargy have been the principal effects reported. Other reported effects asso
ciated, with acute trazodone overdosage have included orthostatic hypotension, 
ta~hycardia, coma, headache. tinnilUs"dizziness, dyspnea. shi vering, qching 
muscles . incontinence. am! dry mguth. Unlike tricy-dic al\tjdepressanl o~er
dosage, se izures a~d arrhythmias do nOl uppca~ to be associated with trazoP.0nl! 
overdosage. ·, I "It 
. - Treatment Treatment of tmzodone overdosage generally .involves 
symptomatic. ami supportive carc; there is no spccilk antidotel fan trazodonc 
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intoxication. In acute overdosage, the stomach should be emptied immediately 
by inducing emesis or by gastric lavage. If the patient is comatose, having 
seizures. or lacks the gag reflex, gastric lavuge may be perfonned if an endo
tracheal lUbe with cuff inflated is in place to prc.vent Ilspiration of vomitus. 
Although administration of activated charcoal after g\lslric lavage and/oremesis 
hus been useful in the treatment of acuterovcrdosage with tricyclic antidepres
sants, the effect of activated charcoal on the absorption of trazodone is not 
currently known. Appropriate therapy should be instituted if hypotension or 
excessive sedation occursl Forced diuresis may be useful in facilitating elimi
nation oCthe drug. It is not known if trazodone is dialyzilblei however, because 
of extensive protein binding of the drug, hemodialysis is probably flO! effective 
in enhancing elimination of trJwdone . 

Pharmacology 

The phannacology of irazodone is comple x and in some ways resemhles 
that of tricyclic antidepressants, bcnzodiazepines, lind phenOlhiazines; how· 
ever, the overall phannacologic profile of tT:lzodone differs from each of these 
classes of drugs. ' J fJ " I J 

• Nervous System Erfec'ts TIle precise mechan ism of antidepressant 
action of trazodone is u~de.~r but the drul!: has been shown 10 selectivel v block 
tl;e reuptake of 'serotonin' (5-i'IT) at the presynaptic neuronal n-iembra~e. The 
effe'cts of serotonin rt, ay thus belpOlentiated. Unlike other antidepressant agents 
(e.g., tricyclic antigepreS~ants) , trazodone may have a,dual effect on the cent ral 
serotonergic system. AnirbaJ studies indicate that tnlZlxione acts as a serotonin 
agonist at high db-Scs (~8 1 mg/kg" while at low doses)(O.05- 1 mg/kg ),' it an
tagonizes the actibns of sbrotonin. Trazodone does not 'appear to influence the 
reuptake of dopamine ~)r norepinephrine within the CNS j however, Hnimal stud
ies indicate that {ra7.0done may enh~nce release tif norepinephrine from neu
ronal tissue. Trazbdone does niA cause serotonin 'release in vitro. 

Although the mechanism of action of aniidep~dsant <lgents may involve 
inhibit ibn of the' teuptakelof various neurotransmitters at the presvnaptic neu
ronal mem bhme. long-tenn thempy with <lnli~epressant agents" also affe'ctJ 
postsynaptic neuronal rcccpto1 hinding sites, re~ulting i,n some ladaptive 
changes

1 
in Ineurotransmission. Long-tenn :ldmi,nistpition, of trazodone report

edly decrease~ the number ;)1' postsynaptic serot'onergic (i.e., serotonin~) and 
f3-adrenergic binding sites in the brain of animals. AlthQugh the clinical im, 
portance of these effects is nol known, the decrease ip binding sites is associated 
with a functio~al increa~c in scrotoncrgic activitv and u reduction in the sen
sitivity of adenylate cyclase to stimulation by .B-'ldrend gic ag'nnists.lt has belen 
suggestSd that postsynaptic receptor moditication rs mainly responsihle for ,the 
antidepressant action observed 9uring long-tenn administration of trazodont;. 
Further study is needCd to detennine the role tof binding site alteration in the 
antidepressant action of trazodoTJe and other antidepressants. ' " 

In animal s, lrazodone's effect on various avoidance behaviors is similar to 
that of phenothiazines .' Unlike phenothiazines, however, lrazodonc potentiates 
the effec\:s of serotb nin. Trazodone docs nOl,potcnt illte ,tIle adtions of levodoPLl 
or alter t~euroti~l concentrJti~ns of acetytch.olin~. Trazoyone d?es ,not. inhibit 
monoamme oXld<lse, <lnd unlrke arnphetamme-llke drugs. docs not stImulate 
the C~S. ,I.' I II It'· , ,"-' 

Unlike many cUITently available antidepressants, trazodone exhibits liliJe, 
if any, anticholinergic activity in "'itro. Clinical studies show a lower il}cidence 
of anticholinergic effecls (e.g. , dry mouth , blum;d vision, urinary retention, 
constipqtionl associaled with tralOdonh use than with tricyclic anJidepressant 
usc. (S~e Cautions: Anticholinergic EffecL~.) II I 

Trazodone produces varying degrees, of sedation jn nompl and mentally 
depres.~ed patients .. The se~alive .e.t:fec] is thou.ght. to .result. prir~ipally fr?1Jl 
central O'l-.Idrenerglc blockrng actlvtty and pOSSIbly from a,hlstamrne blocklllg 
action of the ,drug. Trazodon.e ,may cause EEG changc,s, inchi ding increased 
slow-wave and alpha-wave activity. Some increase in fast-wave activity also 
occurs. Trazodone incrc:ises ' tot~ l sleep time, decreas~s the numbe/ and1durat ion 
of awakenings in depressed' p:itients,"' <lnd decreaJes'rapld eye movJlnent \REM ) 
sleep. Unlike t}icyclic antidep~bssants: trat odilnb dod no~ increase stage 4 
slecp. . ".' ,L I·h II, I r 

Although the exact mcchan'isfu of action Id.~ Ilor l~en detennincd, tb zo
done has' an anxiolytic eirect. nlis 'finding is SUPPorted by animal lsturJies in 
which trazOctone is active in certain antianxiety test systems. In addition. the 
drug ilas" demonstrated an xiolvtic activity , in paliel1ts with rriiljor depression 
who also have a~sociatcd .Ia-nxicty. (Sec Usc's: Major Depressive Di~order.) 

, TIlCrapeutic·dcisages of tr;\zodone' do not appear to affect respirat'ion; how
eve'r. the effect of higher dosages of tral.odone in patients W/·t!l ,ventilatory , rr. ' ·' . , , . 
tIlSU l.tClency ts rOI ~nown. r. . IJ \. ' • .1 I ' . ! 

LIke Imany, ot,her centmlly pcqng agents,. tm,zodone exblb!ls pnalgeslc ac
ti r ity in a variety of analgesic test systeI11s. TrazpJop,c .q ~o llU~ tweak l'~keletal 
rtuscie ~elaxant acti ~ jly but lacks anticonvulsant effects. I,' (] 

. Trazodone ,'possesspk p~n.e ry , peripheral a-:1drenergic bJo.c~ing . activ.ity in 
ammal s followmg IrV :ldmlllistration of 3-10 mgjkg. In adJ \tlon. III antmals. 
the drug blocks the p!;dph~ral ellfe~ts of serotonin, epinephrine. norepinephrine, 
and histamine. The Peripheral antihistaminic' eJfects of trazodone arc weaker 
than those of tricyclic antidepressants. I,,! t. • 

. .. Cardiovascular Effects The cardiovascular effects of trazodone 
have been studied in animals und to a limited extent in humans. Unlike other 
antidepressant agents (c.g., tricyclic antidepressants. monoamine oxidase in
hibitors), lrazodone ,has been associated with only minimal.canliovascular ef
fects. (Sec Cautions: Cardiovascular Effects.) The absence of substantial anti-
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Tricyclic Antidepressants General Statement TRICYCLICS AND OTHEI{ NOREI'INEI'IIRINE-REUI'TAKE lNHlIIlTORS 28:16.04.28 

cholinergic activity and catecholamine-potentiating effects appears to be the • Elimination Plasma concentrations of trazodone decl ine in a biphasic 
principal reason for the gcncmllack of cardiovascular crfects of tmzouone . manner. The half-life of Imzodonc in the initial phase (tl l ~") is about 3--6 hours 

Trazouone exhibits a -adrenergic blocking ac tivity and does not inhibit cat- and the half-life in the lenninal phase (t IIJlI ) is about 5-9 hours. The cleamnce 
echolamine reuptake. Unlike tricyclic antidepressants, Irazodone blocks the of trazodone from the body shows wide interindiv idual variation. The manu-
pressor response 10 norepinephrine and lowers arlerial blood pressure. How- facturers state that the dmg may accumulate in plasma in some individuals. 
ever, in one study in nonnotcnsive patients with endogenous depression , the Trazodone is extensively metabolized in the liver via hydroxylation, oxi-
effect of tr.lzodone on systemic blood pressure was equivocal. Trazodone does dation, N-oxidation, and splining of the pyridine ring. A hydroxylated metab-
not block the neuronal uptake of tyramine; thus, unlike tricyclic antidepre s- olite ami oxotriazolopyridinpropionic acid (an inactive metabolite excre ted in 
san.ts, the drug has no effect on the pressor response to this sympathomimetic urine) are conjugated with glucuronic acid. Results of in vitro studies indicate 
amme. that metabolism of trazodone to an active met:lbolite, m-chlorophenylpipcra-

Although trazodone docs 11 0 / appear to huve substantial arrhythmngenic zinc, is mediated by the cytoc hrome P-450 (CYP) 3A4 isoenzyme. The man-
activity, arrhythmias have occurred in some. patients with preexisting cardiac ufaclUrers state that other metabolic pathways involved in metaboli sm of tra-
disease during trazodone therapy. lSee ClUtions: Cardiovascular Effects .) In zodone have nOI been well characterized. Results From unimal studies indicme 
unimals . trazodone docs //(11 Ll ffect intra-atrial. ventricular seplal, ventricular that trazodone does not induce its own metabolism. 
free-wall, His-Purkinje, or AV nodal conduction. AI doses lip to 30 mg/kg in Approximately 70--7S% of an oral dose of trazodone is excreted in urine 
animals, trazodone produces only minimal ECG changes, including prolonga- within T2 hours of administration, principally as metatx)litcs . Atxmt 20% of an 
lion of the QT interval and a dec rease in heLlrt rate. Unlike tricyclic antide- oral dose of trazodone is excreted in urine LIS oxotriazo lopyridinpropionic ac id 
pressants, trazodone does not exert direct quinidine-like cardiotoxic properties. and its conjugates, and about 10% as a dihydrodiol metabol ite; less than I tJ} 
In addition, tTazodone docs /10/ exert a negative inotropic effec t at therapeutic of a dose is excreted unchanged, 11le remainder of an ofal dose of the drug is 
dosages; the drug may decrease aortic blood tlow as a result of a decrc:!se in excreted in feces via biliary elimination. principally as metabol ites. 
heart rate. 

To dme. the re havc been no publ ished studies comparing the cardiovascular 
effect s of therapeutic dosages of trazodone with those of antidepressLlnts such 
as mianscrin, nomifensine , or zimelidine, Although :lvailablc dat:l s uggest thai 
trazodone is less cardio toxic than tricyclic antidepressant agents :It therapeutic 
dosages. the cardiovascular effects of IfLlzodone overdosage have not been we l1 
desc ribed. 

• Other Effects Tmzodone may ;Iffect the endocrine system. Following 
oral administration of a single 50-mg dose in one study in healthy adults, 
trazodone caused a decrease in mean serum prolactin concentration. However, 
in' another study in depressed patients, trai odone did not alter mean serum 
prolactin concentration following oral administration ot' 200 mg daily for 2 
weeks. 1 

Trazodone-induced antugonism of n~-adretlergic receptors may relax the 
tissues and enhance arterial inflow in penile vascular and corporal smooth mus· 
cie resulting in an erection. 

Pharmacokinetics " 

In all studies described in the Phannacokinetics section, trazodone WLIS 

administered us the hydrochloride salt. 

• Absorption Trazodone is mpidly and almost completely absorbed 
from the 01 tract following oral administration'. The 'rate and extent 01' absorp
tion arc :lffecled by the prese nce 0 )' food . When trazodone is taken shortly after 
the ingestion of food. there mhy tk a slight increase (up to 20%) in the amount 
of drug absorbed. a decrease in peak plasma' concentfLItion of the drug, and a 
lengthening of the time to reach the peak plasma conccntmtion, 

Peak plasma concentrations of trazodone occur approximately I hour after 
oral administralion when the drug is taken on un emply stomach or 2 hours 
after oral administration when taken with fond. Following oral udministration 
of multiple doses of trnzodone (25 mg 2 or 3 times daily), steady-stute plasma 
concentrations of the drug are usually attained within 4 days and exhibit wide 
interp;nient vari:ltion. Following oml administmtion of a sing1c 25-mg dose of 
mdiolabeled tmzodone to healthy adults1in one study. mean pe:lk plasma drug 
concentrations of 6S0 and 4HO ng/mL occurred at 1.5 and 2.5 hours after in
gestion, in the fast ed and nonfasted stale, respectively. Following oml admin
istration of single doses of 25, SO. or 100 mg of trazodone to healthy, fasted 
adults in another study. mean peak plasma trazodone concentrations were 490, 
860, and 1620 ng/mL, respecti\'ely. TIle areas under the plasma concentration
time curves (AUCs) were 3.44, 5.~5. and 11.I 9 mcg-h/mL,' ror the 25-, 50-, 
and JOO-mg doscs. respectively, Limited crossover data arc available compar
ing AUCs in fasted and nonf'asted patie nts; howe\;cr, "it appears that the pres
ence of food slightly increases the A UC for tfLIzodonc. 

TIle therapeutic mnge for plasma trazodOlle concentrations and the rel:!
tionship of plasma concentrations to clinic:l1 response and toxicity have not 
been established. 

• Distribution Distribution of trawdone into human body tissues ami 
fluids has 1I0t been detennined, Foll()wing oral administration of trazodone in 
anim:lls, the drug and its metabolites arc distributed mainly into the liver, kid
neys, small intestine, lungs, adrenal glands. and pancreas, with lower concen
trations being distributed into adipose tissue, heart. and skeletal muscJe. Tra
zodone crosses the blood-brain barrier in anim:lis, and concentrations of the 
drug in the brain are higher than tho~e in plasma during the first R hours after 
oral ingestion, 

In vitro, trazodone is 89-95% bound to plasma proteins at plasmu trazodone 
concentrations of IO()""ISOO ng/mL. 

Allhough it is nOi known if trawdone crosses the placenta in humans, the 
drug crosses the placenta in animals. Following a single oral dose of 50 mg, 
trazndone is distributed into milk in concentrations approximately 10% of ma
ternal plasma conccntrJtions, with a milk-to-plasma ratio (based on areas under 
the plasma and milk concemration-lime curves) of :!bout O,I....{1.2. Based on 
these dina, it is estimated that a nursing infant would ingest less than 0:1 % of 
the dose. It is not known whether trazodone metabolites arc distributed into 
milk. 

Chemistry and Stability 

• Chemistry Trazodolle hydrm:hloride is :l triazolopyridinc-derivat ive 
antidepressant. The dmg is chemically and structurally unrelated to tricyclic or 
tctracycJic antidepressants or to selecti ve se rotonin-reuptake inhibitors. Tm
zodone hvdrochloride' occurs as a white , odorless, crvstaJline powder with a 
bitter taste and is freely soluble in water and sparingl}: soluble in alcohol. The 
drug has a pKa of 6.7. I 
• Stability Commercially available trazndone hvdrm:hloride tllblct .~ 
should be stored at room tempemture in Light. light-resistant cOlllaincrs ami 
protected from tcmperatures greater than ·W°e. 

Preparati~ns 
Excipients in commercially available drug preparations may have clinically 

imporlalll effects in some individuals; consult specific product labeling Fordetails. , 
Trazodone Hydrochloride 
Oral 

Tablets 50 mg" 

100mg" 

150 mg" 

300 mg" .. 

Trazodone Hydrocblorlde 
Tablets 

Trazodone Hydrochloride 
Tablets 

Trazodone Hydrochloride 
Dividose ~ (:o.mrcd). Sandoz 

Trazodone HydrochlorIde 
Tablets 

Trazodone Hydrochloride 
Tablets 

*Jvnitablc fmm one or more, mJnufa~lun:r. <li ~lribulllr. nndluf rcp.ld.:agcr by generic (1lI>lIpmprielaryJ naille 

tU),C is nOI currcmly ind uJc<l illlhc b be ting Up pnl\etl by IIJe US Food an<l Drug AJminisnmioll 

SFi~('lrd R,,"isivtl,< J(J!wary lOIll). 0 C" f'yng ill. JII/V 19K/, Altwrit'lIIl S' ~'irry of H"'lilit·Sy.' lr·'" 
/'.t!<lmhlf'i~ I.l .IIIC. 

TRICYCLICS AND OTHER NOREPINEPHRINE-
REUPTAKE INHIBITORS 28:16.04.28 

Tricyclic Antidepressants General Statement , 
• Tricyclic antidepressants ,omain a ,3-ring structure and difri.!r stnJeturally 
and phannacologically from other curre'ntly available antidepressants (e,g. , se · 
lective serotonin-reuptake inhibitor$. monoamine oxidase inhibitors). 

Uses 
• Major Depressive Disorder Tricyclic antidepressants are used in 
the treatment of major depressive disorder. A major depressive episode implies 
a prominent and relutively persistent depressed or dysphoric mood that usually 
interferes with daily functioning (nearly every day for at least 2 weeks ). Ac
cording to DSM-IV criteria. a major depressive episode includes at least 5 of 
the following 9 symptoms (with at least one of the symptoms being depressed 
mood or loss of interest or pleasure): depressed mood most of the day us 
indicated by subjective report (e.g .. feels sad or empty) or observation made 
by.others; markedly diminished interest or pleasure in all, or almost all, activ
itie$ ITlOSl of the day; significant weight loss (when not dieting) or weight gain 
(e.g., a change of more than 5% of body weight in a momh ). or decrease or 
increa.~e in appetite; insomnia or hypersomnia; psychomotor agitation Of retar
dation (observable by others, not merely subjective feelings of restlessness or 
being slowed down); Fatigue or loss of energy; feelings of \Vonhles.~ness or 
excessive or inappropriate guilt (not merely self-reproach or guilt about being 

AHFS DRUG INFOIUvlt\TION~ 2010 2405 
Exhibit D.8, page 5

Case 3:09-cv-00080-TMB     Document 78-7      Filed 03/24/2010     Page 13 of 13



• 

30 mg tota! amphetamine (as 
7.5 mg, with Amphetamine 
Aspartate 7.5 mg. 
Dextroamphetamine 
Saccharate 7.5 mg, and 
Dextroamphetamine Sulfate 
7.5 mg)" 

Adderall t (C·II: cJoublc-scllrcd). 
Shire 
Dextroamphetamine 
Saccharate, Amphetamine 
Aspartate, Dextroamphetamine 
Sulfate, and Amphetamine 
Sulfate Tablets le -II: douhlc
)'con-d) 

SrJr!"lrd R .... iJIIllls Jwml' ry.' l illO, e C()p.'·ri~/lI . N"I(IIII ... r 1!k17. Alllrrir llli S",.f.-ty of Ifr ll/lh·Sy Uo"m 
f'llOIm~,,·istJ. III,·. 

Dextroamphetamine 

• Dextroamphctamim: is thc dextrorotu[ory isomer of alllphetamine. 

Uses 
Dextroamphetamine su lrate alone and in fixed-combination prep:lratiollS 

with dextroamphetamine sacch:lT:!te. amphetamine aspanate. and <lmphetamine 
su lfate is used in the treatment ofnarcorepsy mId as an adjullctio psychological. 
educmional, social, and other remedial measures in the tremment of attention 
delidt hyper<ll:tivity disorder (ADHD). 

• Narcolepsy and Altenlion Delicit Hyperadh'ity Disorder 
Dextroamphetaminl! sulfate alone and in fixed-combination prcparations with 
dex troamphetamine saccharate, amphetamine aspanate. und amphetamine );ul
fate is u!'ied ill the Ifcatmenl of narcolepsy und as an adjunct to psycholog ical. 
educ;uional. social. and other relTledial measures in the treatment of ADHD 
(hyperk inctic disorllcr, hyperkinetic syndrome or childhood. minimal brain 
dysfunction) in children, adolescents, and adults. 

ADHD usually is characterizl!d by developmentally inappropriate symp· 
IOms (e.g .• moderate to scvl!rc distractibility. shon attention spall, hyperactivity, 
emot ional lability. impulsivity) . The limll di'lgnosis of this disorder should not 
be made if these symptoms arc o f only compantlivc ly reccnt origin. Non local
izing (soft) neurologic signs, learning disabi lity , and lIhnonnal EEG rnlly or 
may not be present , and a diagnosis of eNS dysfunction mayor may not be 
warrunted. Drug therapy is not indicuted in all children with ADHD, and such 
therapy should be considcred only afler a complete eVlllumion including med
ical history has been pcrfonned. The decision \tl usc amphetumines should 
depend on the ilgc o f the child and the clinician's assessment o f the severity 
and duration of symptoms and should nOl depend solely Oil one or more he · 
Imvioral characteristics. When symptoms or ADHD arc assm:iated with acute 
stress reactions. use of amphellllTlincs usually is not recommended. For a more 
dctailed discussion on the management of ADHD. including the usc of stim· 
UI:Ult.~ such as dextroumphetaminc. sec Uses : Attention Deficit Hyperactivity 
Disorder. in Methylphenidate :!!-I::!O.91. 

Dosage and Administration 

• Administralion Preparations containing dC.1(tmllrnphctaminl! sulfate 
:lrl! administered orally. The commen:ially OIvailable extended-release capsules 
eOlltaining dextroamphetamine sulfate and dextroamphetamine saccharate in 
fixed-combination with amphetaminc .~ 1I1ftlle and amphetamine aspartate (Ad
derail XR %) may be swallowed intact wilh or without food or Ihe entire contents 
of a capsule(s) may be sprinkled 011:1 small amount o f applesauce immediately 
prior to adminiSiration: subdividing the contents of a capsu le is not reculll' 
mended. The pellets con tained in the capsules should not be chewed or crushed. 
and the sprinkle/food mixture mu.~t not be stored for usc til a later time. 

TI)e initial dosl! of dcxtJOumphetalllinc sulfnte (alone or in fixed-combi 
nation preparations) is given on awakening: when the drug' is g iven as conven· 
tional (shorl-acting) tilblets in divided doscs (2 or 3), additiollal dosc.~ ;tre given 
at intervals of 4-6 hours. Because of the potential ror insomnia, administration 
of dextroolmphelamine sulratc conventional tablets (Dexedrine-ll ). dextroam
phetamine sulrate extended-release capsules lDcxedrine" Span~ules a ). or lixed
combination conventional tablets (Adderall "' , in the late evening or adminis
tration of fixed-combination ex tcnded-release cap~ules (Adderall XR" ) in the 
afternoon should he avnidcd. 

• Dusage Dosage of dextfOlIInphetamines shou ld be, adjusted according 
10 individual response Olnd tolemnce: the smallest do,';e required tu produce the 
desired response should always be used. 

Narcolepsy In the treatment of narc olepsy. I he usual dosage ordextro-
amphetamine sulfate given alone or the tOtal dosage of amphetamines given ill 
fixed-com hi nati on pn! pur;uions containing de.'\troamphetaminc sulfale. dextm
amphetamine saccharate. amphetamine lIspanatc. and amphetamine sulfUie is 
5--60 mg daily. depending upon thc patient'S age and response, usually given 
in divided doses. In patients 12 years of age and older. die initi:ll dosage is 10 
mg. daily; dai ly dosage is increased by 10 Illg al weekly intervals unlil the 
optimum response is OI uained. Although narcolepsy seldom occurs ill chi ldren 
youngcr than 11 years of age, in pcdimric paticnts 6-12 years of age, the 
recommended initial dosage of dextroamphetamine sulfate is 5 mg daily: dOlily 
dosage is increased by 5 mg at weekly intervals until the optimum response is 
attained. Whcn intolerable adverse effects occur (c.g., insomnia. anorexia). 

Dextroamphetamine A)·II'I'ET ,\""INES 18:20.0"' 

dosage shou ld bc reduced. Dcxtro:tlllphl!tamine sulrate extended·relc.a~e ~:lp
sules may he used for once-daily dosing whencver :Ippropriatc. 

Attention Deficit Hyperac:til'ily Disurder Dextroamphetamine sul
fate dosage f"or the trcatment of attentitl!l deficit hyperactivity disorder (ADHD) 
should be individualized based on patil!nt response and tulerance. The firs! 
dosage Ihal produces an observable respOllse may not be the optimum dosage 
to improve fUllction. and tit rat ion 10 higher dosages should m ntinue in <In 
attempt to achieve a beller respull3e. Such a strategy lIlay requ ire subs~'quelll 
lowering of dosage when higher dosages produce adverse effects or no rurther 
clinical improvement. The hest dosagc for a given pmient ; .~ Ihe one that pro
vidl!,'; optimulll therapeutic efrects with minimlll adverse effeets. Dosing sched
ules also may vury. although Ihere currently arc no consistent controlled studies 
comparing alternative dosing schl!du1cs. P.lIiclliS who require ~l icr only liming 
school may respond adequately 10 a 5-da)' (i_c .. school day) regimen while 
those requiring relief at home and schuol may need a daily regimen throughout 
the week. 

As an adjunct in the trl!:l1ll1CIll of AD HD in chi ldren 6 vear.; of aQI! and 
older. the initial dosage of dextmamplie[:Jmine sulfall.: givel~ in' conveiui()nal 
(shun-acting) preparations is 5 mg once or twice daily: duiJy dosage is in
creased by 5 mg til weekly intervals until thc optimum respunse is allaincd. 
The usua l dosage range is 5- 15 mg twice dai ly or 5-10 mg 3 limes daily. Towl 
dai ly dosage rarely should exceed 40 mg. In children 3- 5 years or ngel the 
initial daily dosage is 2.5 mg: dai ly dosage is increased by 1.5 mg at weekly 
intenruls untillhe optimulII rcsptlllsl! is attained. When the drug is admini stered 
as conventional tablets · in divided dllses (:! or 3), additillllUl dlJses arc given at 
intenrals uf 4-6 hours, Dextroamphetamine sulfatc e.'\tl!nded-re1case cap~ul es 
cun be substitu ted for-their rcspL't: live conventionul sh(lrt-a~·ting preparations if 
less rrequent dai ly dosing is desir-Ihle. 

Dextroamphetamine sul fa te in fixed combination wi th othcr amphl!tamines 
(dexl~OaJJlphclaminc su lfate, dextroamphetamine sacdlarate, amphl!lamine as
pOlrtate. and amphctamine sulrate) also is used as an ",ljUIICI in the trcatml!nt 
of ADHD ill chi ldrl!n 6 years of auc and older: the initial total dosal!e of" 
;lInphetaminl!s~ is 5 mg once or twice -daily. The daily dosage is increasc(iby 5 
Illg at weckly intervals I}ntil the optimum rl!spullSe is <tllained: Iotal daily dosagc 
rarely tshhuld ~' ,'lcl!cd 40 mg, .In children 3-5 year:. of age. the initial dai ly 
dosage is :!.5 mg: duily dosagf is increased by 2.5 mg at weekly intervals until 
the optimum response is attained. The 11l:lIluracturcr recommcnds that thi! initial 
dose of dC.'l trnmnphetamine ~ulra (e in lixcd combination with other mnpheta
mines be given on awakening: additional doscs ( l or 2) arc given al interval s 
of 4-6 hours. The usual dosage flJr intermedime-aCling preparations (e.g .. Dex
edrinc · Spansules· , AdderLlll ») in chi ldren 6 yl!ars 0(" age and older is 5-30 
mg once daily or 5- 15 mg twice daily. 

Alternatively, in patiems who arc receiving drug Ihe rapy for ADHD ror the 
lirsl time or arc bei ng swi tched rrom thempy with :mother s timulant. dextro
amphetamine therapy may be initiated with I!xtl!nded-rele:lse capsules contain
ing dextroamphetamin~ sulfate in fixed-comhination with de xtroamphctamine 
sacdillratc. amphetaminc aspartate, and amphetamine su lfate (Addcrall XR »J. 
In children 6-12 years of age, thc initial dosage of total ulllphetamines as li .'lcd
cum hi nation eXlendcd-releasc capsules tAdderull XR - I' is 10 IlIg once unily: 
d:lily dosage may be increased-in increments of 5 or HI IIlg ;11 weekly intervllis 
(0 :1 maximum dos<lgc or.~o mg daily. Tre:ltment lIlay be initiatl!d with a dosa!;c 
nf 5 mg once daily whell. in thl! opinion or the ciinicillll, a lower initial dos:lge 
is appropriate. The usual dosage for such longer-llcting preparations (e.g. .. Ad
dera]] XR -- ) is 10-30 mg daily . In adolescents 13- 17 yeilrs of age, the initial 
dosage of total ilmphetumines as lixcd·tol1lbin:ltion extcmkd-re1ease capsu les 
(Addera]] XR - , is 10 mg once duily . Dllsage may he incre(l.~ed to 20 IlIg once 
dail y aftcr I week if symptoms arc not adequately controlled. In adults who 
arc receiving drug the rapy ror ADHD ror the first time or arc being switched 
from therapy wilh .mother drug . the recommended dOS;lgC or :lmphetaminl!s as 
fixed-combinatioll extended-n.:lease cupsules (Addl!rull XR:II) is 20 Illg once 
daily. Although dosages of lip to flO Illg daily (as li xed,c()ll1bin:uion extended
release capsules) have been used in adolescents 13- 17 years or age and adults 
in clinical studies. Ihc:re is 110 evidencc that dosages c:xceed ing 20 mg (lnily 
provide any additional benctit in th~'se patients . When sw itching. fmm li xed
combinlllion convcntional tablets (AdderJII - ) to Ii,~ed-~'ombinat ion extendl!d 
release cllp~ules (Addcrall XR · ), the tola l daily dosage of mnphetamines may 
remain the same but shou ld be given once daily. 

When possibll!. thc,rapy should be interrupted llcl:asionall y 10 determinl! if 
there is a recurrence of1behavitJrai symptoms suflickllt to require cOlltinued 
treatment. Long·Term lise of tlxed-c()mbinatiull e."tended-release capsule .~ n.I! .. 
mOTe than 3 weeks in chi ldren or more tlum 4 weeks in adulescents or adults} 
has not been stud ied systematically. If lixed-{:ombinminn cxtemled-rc\ease cup
su1cs arc used for ex tended periods . the use rulnes~ of the drug should he pe. 
riodically rcevalu:lled. 

Cautions 
Dextroamphetamine sharl!s the [o."(ic potentials of amphctamines. and the 

usual cautions. precautions. and ctllllraindicatiolls of amphetamine therapy 
should be unserved. (Sec Cautions in the Amphetamines General Statement 
28:20.04.) ·1 • 

Some cornmerci:llIy avai lllble preparations of tlcx troamphet:unine (e.g .. 
DextroStat ". Dexedrinc· tablets) (..'Ontain the dye tartnl?;ne (FD&C yellow No. 
5), which may cuuse allcrgic reactions including bronchiul asthma in suscep
tible individuals. Although the incidence of tartr:Jzine sensitivity is low, it fre 
quently occurs in patients who arc sensitive to aspirin. 
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Dextroamphetamine 

Chemistry and Stability 

AMPHET,\i\lINES 28:20.04 

• Chemistry Dextroamphetamine is the dex trorotatory isolller of :lm
phctamine. Dextroamphetamine sulfate occurs as a whitc, odorless, crystalline 
powder and has a bitter taste. Dcxtroamphetamine sulfate is freely soluble in 
water (about I: 10) and slightly soluble in alcohol (about I :800), Dextroam
phetamine sulfule also is commercially available as fi xed-combinat ion prepa
mtions wi th dextroamphctamine sacchurale. amphetamine aspartate, and am
phetamine sul fale. 

• Stability Prepunllions containing dextroamphetamine su lfate should be 
stored in tighl.light-rcsislant containers at IS-30°C. 

Preparations 

Dextroamphetamine lind dextroamphetamine sulfate preparations arc sub
ject to controlllnder Ihe Federal Cuntrolled SlIbst.mccs Act of 1970 as schedu le 
11 (C- II) drug .~, ( 

Excipients in cmnmercially available drug prcpamtions may have clinic'llly 
imponant effects in some individuals: consult specific productlatx;ling fordetails. 

Dextroamphetamine Sulfate 

Oral 
Capsules, 5 mg" 
extended-
release 

10mg" 

15mg" 

Tablets 5 mg" 

10mg" 

Dexedrine'" Spansule ' (C- [I), 
GlaxoSmithKline 

Dextroamphetamine Sulfate 
Capsules SR (C-II) 

Dexedrlne ll> Spansule ' (C -[I). 
GlaxoSmithKline 

Dextroamphetamine Sulfate 
Capsules SR (e-II) 

Dexedrine R Spansule~ (C-III. 
GlaxoSmithKllne 

Dextroamphetamine Sulfate 
Capsules SR (e - II ) 

DexedrineR (C-II: ~wrcd), 
GlaxoSmithKline 

Dextroamphetamine Sulfate 
Tablets (e-II: scored) 

DextroStat" (C-II.' scorcdJ. Shire 

Dextroamphetamine Sulfate 
Tablets (e-II: scored) 

DextroStatA (C-II: duuhle'scored), 
Shire 

'~v~jbhk rrnm fOnt Of mIll\: m~I\Ur"'tun:r, !.lj~tribuHlr. andJor n:p:!t lager by KCfIOlC (n"n"rnpri~lary ) n:tllle 

Dextroamphetamine Sulfate Combinations 
Oral 
Capsules, 
extended
release 

2538 

5 mg total amphetamine (as 
1.25 mg with Amphetamine 
Sullate 1.25 mg. 
Amphetamine Asparlate 1.25 
mg. and Dextroamphelamine l 
Saccharate 1.25 mg) 

10 mg lolal amphelamine (as 
2.5 mg with Amphetamine 
Sulfate 2.5 mg. Amphetamine 
Aspartate 2.5 mg, and 
Dexlroamphetamine 
Saccharate 2.5 mg) 

15 mg total amphetamine (as 
3.75 mg with Amphetamine 
Su lfate 3.75 mg, 
Amphetamine Aspartate 3.75 
mg. and Dextroamphetamine 
Saccharate 3.75 mg) 

20 mg tolal amphetamine (as 
5 mg with Amphetamine 
Sullate 5 mg. Amphetamine 
Aspartate 5 mg. and 
Dextroamphetamine 
Saccharale 5 mg) 

25 mg total amphetamine (as 
6.25 mg wilh Amphetamine 
Sulfate 6.25 mg. 
Amphetamine Asparlate 6.25 
mg. and Dextroamphetamine 
Saccharate 6.25 mg) 

30 mg total amphetamine (as 
7.5 mg with Amphetamine 
Sul1ate 7.5 mg. Amphetamir18 
Aspartate 7.5 mg. and 
Dextroamphetamine 
'Saccharate'7.5 mg) 

Adderall XW (e-il i. Shire , 

Adderall XR' (e-Ill. Shire 

Adderall XR· (C- II). Shire 

~dderall XR" Ie-II), Shire 

., 

Adderall XR" (C-II ). Shire 

Adderall XR ' Ie-II ), Shire 
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Tablets 5 mg tolal amphetamine (as 
1.25 mg with Amphetamine 
Aspartate 1.25 mg. 
Amphetamine SuHate 1.25 
mg. and Dextroamphetamine 
~accharate 1.25 mg)" 

7.5 mg total amphetamine 
(as 1.875 mg wilh 
Amphetamine Aspartate 
1.875 mg. Amphetamine 
Sulfate 1.875 mg. and 
Dextroamphetamine 
Saccharate 1.875 mg)" 

10 mg total amphetamine (as 
2.5 mg with Amphetamine 
Aspartate 2.5 mg. 
Amphetamine Sulfate 2.5 mg. 
and Dextroamphetamine 
Saccharate 2.5 mg)" 

12.5 mg total amphetamine 
(as 3.125 mg with 
Amphetamine Aspartate 
3.125 mg. Amphetamine 
Sullate 3.125 mg. and 
Dextroamphetamine 
Saccharate.3.125 mg)" 

15 mg tolal amphetamrne (as 
3.75 mg wilh' Amphetamine 
Aspartate 3.75 mg. 
Amphetamine Sulfate 3.75 
mg. and Dextroamphetamine 
Saccharate 3.75 mg)" 

, ' 
20 mg total amphetamine (as 
5 mg with Amphetamine 
Aspartate 5 mg. 
Amphetamine Sulfate 5 mg. 
and Dextroamphetamine 
Saccharate 5 mg)' 

30 mg total amphetamine (as 
7.5 mg with Amphetamine 
Aspartate 7.5 mg, 
Amphetamine Sullate 7.5 mg. 
and Dextroamphetamine 
Saccharate 7.5 mg)" 

Addcrall" (C-Il: uoublc-scurcd). 
Shire 

Dextroamphetamine 
Saccharate, Amphetamine 
Aspartate, Dextroamphetamine 
Sulfate, and Amphetamine 
Sulfate Tablets (C-II: doublc
scured) 

Adderall~ (C-II : duublc-!.Col'l.'d). 
Shire 

Dextroamphetamine 
Saccharate, Amphetamine 
Aspartate, Dextroamphetamine 
Sulfate, and Amphetamine 
Sulfate Tablets (C-Il : uuuble
swrcdJ 

Adderall" IC-II : double-scored). 
Shire 

Dextroamphetamine 
Saccharate. Amphetamine 
Aspartate, Dextroamphetamine 
Sulfate, and Amphetamine 
Sulfate Tablets (C-I(: u[)uhlc
scor~'d ) 

Adderall ~ IC-Il: double-scnrcdl. 
Shire 

Dextroamphetamine 
Saccharate, Amphetamine 
Aspartate, Dextroamphetamine 
Sulfate, and Amphetamine 
Sulfate Tabtets fe-II: double
scored) 

Addera!! ' (e -II : double-scored). 
Shire 

Dextroamphetamine 
Saccharate, Amphetamine 
Aspartate, Dextroamphetamine 
Sulfate, and Amphetamine 
Sulfate Tablets (C-II: dlluble
.o;cnrcu) 

Adderall ,o Ie-II: double-scored). 
Shire 

Dextroamphetamine 
Saccharate, Amphetamine 
Aspartate, Dextroamphetamine 
Sulfate, and Amphetamine 
SuUate Tablets (C-II: double
.~coredl 

Adderall a Ie -II: dOLJblc-~cored l . 
Shire 

Dextroamphetamine 
Saccharate, Amphetamine 
Aspartate, Dextroamphetamine 
Sulfate and Amphetamine 
Sulfate Tablets (C-II: doubte
scored I 

Sdr, rrot Rrt'iIillflJ JoJIJII<lI)' ~f) f() . 0 c "I'.";g/'" No'\','",II/'I' I'Jr.7. ,Im,',i<'l/ /! S".:I~ly "r 1I,~,III,·.'iyllr'" 
P/ml'mj, r Hl.!.iJw. , . 

, . 
Lisdexamfetamine Dimesylate 

L , 

• Prodrug of dextroamphetamine: nonC:ltcdlOJ, sympUlitomimetic umine with 
CNS-stimu luting activity. 

Uses 

• Attention-Deficit Hyperactivity Disorder Lisdexamfetaminc di
mcsy late is used as an adjunct 10 psychologica l. cduculional. soc ial, and other 
remedial mea.o;urcs in the treatment ur nllenlion deficit hyperactiv ity disorder 
(ADHD) (hyperkinetic disorder, hyperkinet ic ~)'ndrome of childhood, minimal 
brain dysfunction), Safety and efficacy ,'or thi s imJicalion have been established 
in controlled clinical trials in children 6- 12 years of age lind in adults. 

Safety and efficacy of Iisdcxamfelaminc dimesy l:ue in the Ircalmenl of 
ADHD in children 6--1 2 years of age who met DSM-JV TR cri teria for ADHD 
(combined type or predominanLly hyperactive-impulsive Iype) have been eval
uated in 2 randomized. douhle-blind, placebo·controlled clinical studies (one 
phase 2 and one phase 3). The phase 2 crossover study was conducted in an 
analog classroom environment. In this study. dosage of amphetamines was 
titrated over a 3-week period using an e.'\tendcd-release fonnulation of mixed 
amphetamine salts fAdderall XRa) to a linal dosage of l a, 20, or 30 mg daily; 
the children then were assigned to receive. in randomly detenn ined sequence, 
1 week each of Ircalment with extended-release mi.xed amphetamine snits (con
tinued al the s.une dosage), li sdexum felmninc dirncsylutc (30, 50, or 70 mg 
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• eNS-active Drugs Potential phannacologic intemclion when given 
with or substituted for other centrally acting drugs, including those with a 
similar mechanism of aclion; usc with caution. 

• 5-HT, Receptor Agonists (UTriptans") Phamlacologic intcr:lc
tion (pOiemially Iife·threatening serotonin syndrome) if used concurrently with 
5-HT. receptor agonists (e.g., almotriptan. eletriplan. frovatriptan, naratriptan . 
rizatriptan, sumatriptan, zohpitriptan). If concomitant use is clinically war
ranled, the patient should be observed carefully. panicularly during treatment 
initiation, when dosage is increased, or when anOlher serotonergic agent is 
initiated. (Sec Serotonin Syndrome under Wamings/Precautions:Olher Warn
ings and Precautions, in Cautions.) 

• Monoamine Oxidase (MAO) Inhibitors Ph:mnllcologic inter:lc
tion (potentially fatal serotonin syndrome); concomitant use is contruindicated. 
The manufacturer n:commends that at least 2 weeks should clapse between 
discontinuance of an MAO inhibitor and initiation of duloxetine and that at 
least 5 days elupse between discontinuance of duloxetine therupy and initiution 
of MAO inhibitor therapy. (See Serotonin Syndrome under Warnings! 
Precautions:Other Warnings and Precautions. in Cautions.) 

• Selective Serotonin-reuptake Inhibitors and Selective Sero
tonin- and Norepinephrine-reuptake Inhibitors Potential phannu
cologie interaction (potent ially life-threatening serotonin syndrome); concur
rent udministr:.n ion nOl recommended. (Sec Serotonin Syndrome under 
Wamings/precautions:Other Warnings and Precuutions, in Cautions.) 

Concomitant administration of duloxetine and fluvoxamine, a poten! 
CYP IA2 inhibitor, in poorCYP2D6 metabolizers resulted in a six·fold increll5c 
in duloxetine AUCs und peak plasma concentmtions. 

• Serotonergic Drugs Potential phannacolog ic inter.J.clion (potentially 
life-threatening serotonin syndrome) with drugs alTeeting serOionergic neuro
transmission, including linezolid (an anti-infective agent that is a nonse lective, 
reversible MAO inhibitor), lithium, tramado!. and St. John's won (H.'peric;u/1/ 
l't'rfimulIlIJ ): use with caul ion. Concurrent administration of serotonin precur
sors (such as tryptophan) is not recommended. (Sec Serotonin Syndrome under 
Wamings/Precautions: Other Warnings and Precautions, in Cautions.) 

• Smoking Potential phamlUcokinetic interaction (reduced duloxetine 
bio<!vailability ,IOU plasma concentrations). The manu facturer states that rouline 
dosage adjustment is not necessary. However, some clinicians recommend a 
small increase in uulnxetine dosage (about 15%) in patients who smoke. 

• Theophylline Although small increases (averaging from 7-20%) in 
theophylline AUCs have been reported during concurrent administralion of 
theophylline und duloxetine , combined use of these drugs reportedly has been 
well tolerated and routine theophy llinc dosage adjustment docs not appear to 
be necessary during concomitant administration. 

• Thioridazine Potential phannacokinetic (increased plasma thiorida
zi ne concentrlllions) interaction with resulting increa.~ed risk of serious ven
tricular arrhYlhmias amI sudden death; concomitant use is not recommended 
hy manufacturer of duloxeti ne. 

Description 
Duloxetine hydrochloride. a selective serotonin- and norepinephrine-reup

take inhibitor (SNRI). is an antidepressant and anxiolytic agent. The drug also 
hus demonstrated analgesic activity in animal models of chronic and persistent 
pain and in clinical triuls evaluating the drug's activity in conditions associated 
with chronic pain (e.g., neuropathic pain, fibromyalgia). Duloxetine hydro
chloride is phamlacologically reluted to venlafaxi ne hydrochloride and des
venlafaxine succinute. 

The exact mechanisms of the antidepressant, anxiolytic, and central pain 
inhibitory actions uf duloxetine have not been fully elucidated , but appear to 
be associated with the drug's potentiution of serotonergic and norudrenergic 
activity in the CNS. Like venlafaxine and desvenlafaxine. duloxctine is a potent 
inhibitor of neuronal se rotonin und norepinephrine reuptake and a less potcnt 
inhibitor of dopamine reuptake. Duloxetine docs not inhibit monoamine 
oxidase (MAO) and has not demonstrated significant affinity for dopaminergic, 
adrenergic, cholinergic. ,,),-aminobutyric acid lGABA), gl utamme, hi stami
nergic, and opiate receptors in vitro. 

Although the precise mechunism of action of duloxctine in mess urinary 
incontinence is unknown, it is thought to be relmed \0 potentiation of scrotonin 
and norepinephrine activity in the sacral spinal cord, which increases urcthr.J.1 
closure forces und thereby reduces involuntary urine luss. 

Duloxetine is extensively metabolized in the liver. principally via oxidation 
by the cytochrome P-450 (CYP) 2D6 and IA1 isoenzymes. Duloxetine is a 
moderate inhi bitor of CYP2D6 and a somewhat weak inhibitor of CYPIA2. 
11le drug is not un inhibitor of CYP2C9, CYP2CI9, or CYP3A, nor is it an 
inducer of CYP IA:2 or CYP3A. 

Advice to Patients 

Risk of suicid:lli IY; importunce of patiems, family. and caregivers being 
alert to ,IOU immediately reporting eniergence of suicidality, worsening de
pression, or unusual changes in behavior, especially during the first few months 
of therapy or during periods of doslIge adjustment. FDA recommends providing 
written patient information (medication guide) explaining risks of suicidality 
each time the drug is dispensed. 
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Importance of promptly reporting any manifesttltions of liver dysfunction 
(e.g., pruritus, dark urine, jaundice, right upper quadrant tenderness, unex
plained flu-like symptoms) to clinician. 

lmportance of infonning patient of risk of severe liver injury associated 
with concomitant use of duloxctine and heavy alcoho l intake. (Sec Hepatic 
Effects under Wamings/precautions: Other Warnings and Precautions ;md also 
see Drug Interactions: Alcohol.) 

Risk of psychomotor impainnent; imponance o f exercising caution while 
operating hazardous machinery, including automobile driving. until patient 
gains experience with the drug's effects. 

Importance of advising pmients of risk of orthostatic hypotension and syn
cope, particulurly during initial therapy and subsequent dosage escalation and 
during concomitant therapy with drugs that may potentiate the orthostatic effect 
of duloxetine. • 

Importance of infonning patients of risk of seroton in syndrome with con
CUITent use of duloxetine and 5-HT. receptor agonists (also called triptans), 
tramadol, or other serotonergic agents. Importance of seeking immediate med
ical attention if sympLOms of serotonin syndrome develop. 

Importance of taking medication eX<.Jctly as prescribed by the clinician. 
Importance of infonning patients that the delayed-release capsules should be 
swallowed whole and should not be chewed or crushed , nor should the cupsule 
contents be sprinkled on food or mixed with liquids. 

Importance of continuing duloxctine therapy eyen if a response is not ev
ident within 1-4 weeks, unless directed othefwise. 

Importance of women informing clinicians if they arc or plan to become 
pregnant or plan to breast-feed. 

Importance of infonning clinicians of exist ing or contemplated concomitant 
therapy, including prescription and OTC drugs, as well as any concomitant 
illnesses (e.g., bipolar disorder, liver disease) or fumily history of suicidality 
or bipolar disorder. Risk of bleeding associated with concomitant use of du
loxetine with aspirin or other nonsteroidal anti-inflummutory agents, warfari n, 
or other drugs that affect coagulation. I 

Importance of infonning patients' of other important precautionary infor-
mation. (See Cautions.) , • t 

Overview~ (see Users Guide). For additional information on this drug 
until a more detailed monograph is developed and published, the manu
facturer 's labeling should be consuHe.d. It is 'es.fI!IItial that the manufac
turer's labeling be consulted for more detailed informlltion on usual cau
tions, precautions, contraindications, put entia I drug interactions, 
laboratory test interferences, and acute toxicity, 

Preparations 

Excipients in commercially available drug prepar..llions may have clinically 
important effecL'> in some individuals; consult specific product labeling for details. 

Duloxetine Hydrochloride 

Oral 
Capsules, 20 mg (01 duloxeline) 
delayed-
release 
(conlalning 
enlerlc-coaled 
pellets) 

30 mg (01 duloxetine) 
60 mg (ol duloxetine) 

Cymbalta lO, lilly 

Cymbaltas, Lilly 

Cymballa ll , Ully 

tU~e i~ no. currrnlly incloded in 1h.~ labeling approved by lhe US Food and Dru~ ,' dmini ~trJlio n 

Sr/rr lrd Hr l'i.fj,ms Jal1lUl'y 2010. 0 C"P.lri)!/JI. J<JItllury 2005. Amrrir.m Sf/dtl)' fI{ J/caitll,Syslcm 
P"r1"'wdj/~. IIt r. 

Venlafaxine Hydrochloride 
, 

• Venlafaxine hydrochloride, a se lective serotonin- and norepinephrine-reup
take inhibitor (SNRI), is u phenylethylamine-derivutive untideprC.'isant and allx.
iolytic agent. 

Uses 
• Major Depressive 'Disorder Venl;.fa.'(ine hydrochloride is used in 
the treatment of major depressive disorder. Efficacy of venlafaxine conven
tionaltablets for the management of major depression has been established in 
severul placebo-cootrolled s tudies in outpatient sCllings in patients who hud 
major depression and in I placcbo·controllcd study in a hospital selling in 
patients who had major depression wid. melancholia. Efficacy of vcnlafaxine 
extended-release capsules for the treatment of major depression also has been 
estublishcd by controlled studies of 8-12 weeks' duration in outpatient settings; 
however, the safety and efficacy of venlafaxine extended-release capsu les in 
hospitalized patients with major depression have not been ndequately evalu-
ated. • 

In 4 studies of 6 weeks' duration in adult outputients with major depression, 
venlafaxine in dosages of75-225 mg daily administered in :2 or 3 divided doses 
as conventional tablel.'i was found to be superior to placebo on III least 2 of the 
following 3 clinical measures of depression: Hamilton Depression Rating Scale 
<HAM-OJ total score, HAM-D depressed mood item, and the Clinical Global 
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Impression (CG!) Severity of IJIness Scale. In these studies, higher dosages 
(i.e .. dosages exceeding 225 mg daily) were not ussuciated with greater re
sponse.ln:2 short-tenn (8 or 12 weeks). placebo-controlled, flexible-dose (75-
225 mg daily) studies with venlafaxine extended-rdeuse capsules in adult OUl
patients. ven[afa.'tine was found to he superior to placebo on the same clinical 
measures of depression that were used in the slUdies of ven[afaxine conven
tional tablets. a~ well as on the Montgomery-Asber,g Depression Rating Scale 
(MADRS ) total score and cenain factors of the HAM-D. including the anxiety/ 
somatization factor. the cognitive disturbance faclOr. the retardation factor. and 
the psychic anxiety score. ! 

Venlafaxine also has been shown to be superior to plucebo in the manage
ment of major depression with melam:ho[ia in a hospital setting. In a study of 
4 weeks' duration, 65';'0 of hospitalized patients with major depressive disorder 
and melancholia who received venlafaxine 150-375 mg daily (mean dosage of 
350 mg daily) administered in 3 divided doses as conventional tablets had at 
lea·;t a 50% reduction in MADRS total score compared with 28(:0 of those who 
received placebo. Patients who participated in this study had a mean baseline, 
MADRS total score of 35 (range: 26--4S): those with a baseline score of':; or 
greater on the suicidal thought item of the MADRS were excluded from the 
study. 

Resu[ts of long-teon. relapse prevention studies in outpatients with major 
depression indicate that venlafaxine's antidepress;JnI effects arc maintained for 
up to I year. In these studies. rpatients who responded to an initill[ H-week 
course of venlafaxine 75-225 mg once daily (liS extended~release capsules) or 
an initial ~6-week course of venlafaxine lO()-~{)O mg daily in 2 divided doses 
(as conventional tablets) were randomized to receive either venlafllxine (samc 
dosage mnge) or placebo. PatienL<; receiving venlafaxine experienced substan
tially lower relapse rates than those receiving placeho. Re[apse was dell ned in 
clinica[ studies with venlaf;.lXine conventional table\.<; as a,scun: of tl ,or greater 
on ~he CGI Severity of Illness Scale and in clinical studies ,with venlafaxine 
extended-release caps~hTs. as a reappearance. of major depressiv~ disorder as 
gepned by DSM-IV cntefJa and a CGI Seventy of Illness score 0] 4 or greater 
(Le., moderately severe depression ). ~ consecutive scqres of 4 or greatJr on the 
CGI Severity of lI[ness Scale, or a !inal CGI Severity of Illness score of 4 or 
greater for any pmient who withdrew from the slUdy for any reason. 

For further infonnation on treatment of major depressive disorder and con· 
si~7ratio.ns in .choosin¥ the .most appropriate .antidepressant for. a par\icular 
patlen(, mdudlllg conSIderatIons related to patient tolerance. paltent lIge. and 
cardiovascular, sedative! and suicid:tl risk, see Considerations in Choosing An
tidepressants Dnder Uses: Major Depressive Disorder. in Fluoxeline Hydro
chloride 28: 16.04.20. 

• Gene'raliicd Anxiety Disorder
l 

Vcnla fax ine hydrochloride is used 
in jthe treatment of generalized anxiety disorder. Efficacy of ven[afaxine ex
tended-release capsules for the management of generalized anxiety disorder 
has been established in 4 randomized. mu[iicenter, plucebo-controlled studies 
of 2 or 6 ITIonths'

j 
duration in adult outpatients who met DSM-IV criteria for 

ge~~ralized anxiety disorder. Three studies employed lixed ven[afaxine dos· 
ages, and the other employed a /lexihle dosing schedule. In the l1exible-dose 
study, approximately 69';'0 of patients receiving venl:l(axine (75-225 mg daily 
as extended-release capsules) were categorized as responders (dclin~d as a 40% 
or greater reduction from basciine in the Hamilton Rating Scale for Anxiety 
[HAM-Al total score or a score of I ["very much improved"] or 2 ["much 
improved"] on the Clinical Global Impre.ssions [CGlI Global Improvement 
Scale) during weeks 6-~8 of therapy compared with 42.:..:t6% of those receiving 
placebo. In separate c[inical studies of2 or fi months' duration employing fixed 
dosages of. venlafilx ine (37.5, 75, ISO, or 2~5 mg daily as extended-release 
capsules). venlafaxine was shown to be substantially more effective than pla~ 
cebo on HAM-A total score\ hoth the HAM-A anxietv and tension items, and 
the CGI Scale, While a relationshi p between dosage (~)Ver 'the dosage range of 
75:"225 'mg daily) and enlc:lcy in generalized anxiety di~llnler has not been 
definitively ~stab[ished. dosages of 37.5 mg daily were not ;IS consistently 
effective in one1study :IS dos:lges of 75 or 150 mg daily. 

• Social Phobia ,Venlafaxine hydrochloride is used in the treatment of 
social phobia (social anxiety disorder), Efficacy of venlafaxine extended-re
lease capsules in the treatment of social phobia has been established in ~ mul
ticenter, placebo-controlled studies of 1~ weeks' duration in adult outpatients 
who mel. DSM-IV criteria for socill[ phobia. In these studies. venlafa.xine 0 5-
225 mg daily administered as e.xtended-release capsules) was suhstantially 
more effective than placebo, as detemlined by change from ·haseline in the 
Liebowitz Social Anxiety Scale (LSAS) total score. 

Suhgroup analysis of these controlledjstudies in adult outpatients with so
cial anxiety disorder did not reveal any evidence of gender-related differences 
in treatment outcome; there was insufficient infonlJatinn to delennine the effect 
of age or race on outcome in these studies. 

• Panic Disorder Venlafaxihe hydrochloride is used in the treatment nf 
panic disorder with or without agomphobia, Efficacy of ven[afaxine extended
release capsules in the treatment of panic disorder has mainly been established 
in 2 multicenter, double-blind. placeho-controlled studie~ of 12 weeks' duration 
in adult outpatients who mel DSM-IV criteria for p;Jllic disorder with or without 
agoraphobia. Venlafaxine was given in a fixed dosage of 75 or ISO mg once 
daily as extcnded-release capsules in one study and in a lixed dosage of 75 or 
225 mg once daily as extended-release capsules in the other study. Venlafaxine 
W:IS found to be suhstantially more effective than placebo, as detennined by 
percentage of patients free of full-symptom allacks on llhe Panic and Amici-

pmor)' Anxiety Scale (PAASl. mean change from baseline on the Panic Dis
order Severity Scale (PDSS) total score. and the percentage of patients rated 
as responders on the Clinica[ Global Impressions (CGI ) Improvement, Scale. 
While a relationship bet.ween do:;age (over the tlos:lge range of 75- 225 mg 
daily) and efllcllcy in panic disorder has not been tlelinitively established. ef
ficacy was estublished for each dosage studied in these 2 trials. 

Subgroup analysi.s of these controlled studies in adult outpatients with panic 
disorder did not reveal any evidence of gender-related differences in treatment 
outcome; there ,vas insufficient infojTI1ation 10 deternline the effect of age or 
race on outcome in these studi~s. j 

In a longer-ternl siudy, patients meeting DSM-IV criteria for panic disorder 
who had responded during the 12,}\'eek open plwse of u clinical trial with 
venlafaxine (75, ISO. or 2J5 mg once daily as extended-release cupsules ) were 
randomly assigned to either continu~ receiving venlafaxine in the same dosage 
range or be switched to placebo and observed for relapse. Relapse was dclined 
as having 2 or more fup-symptom panic attacks per week for 2 consecutive 
weeks or having discontinued therapy due to loss of effectiveness as determined 
by the. slUdy investigators. Patients who continued receiving venlafaxine ther
apy experien~ed a significantly longer time to relapse than those receiving 
pl,acebo in this study. ~ 

• fVasomotor Symptoms Ven[af.lXlne has been used lor tlie manage
ment of vasomotor sympfoms! in women with breast cancer and in postmen
opausal women. Therapy with Ihe drug has, improved hoth the frequency and 
severity, of vasomotor symptoms (hot flushes [flashesll in these women. 

Most women receiving systemic antinepplastic therapy for breast cancer 
experience V:L<;omotor symptoms, particu[arly those receiving tmnoxifen ther
apy. In a randomized, douhle-blind, placeho-controlled study in 1'.)] women 
with breast cancer (69 % were receiving ~amoxifen) who were experienl"ing 2 
or more episodes of hot flushes daily , the percent:lge reductions in hot flush 
severity score at 4 weeks of treatment were 27% for placebo, 37% for ven[a
faxine 37.5 mg daily. 61 % for venlafaxine ] 5 mg daily, and 61 % for venla
fa:dne ISO ,mgjdaily. Comparisons among treatment groups showed that all 3 
venlafaxine_ dosages \yere associated with ,a statistically significant reduction 
in hot Jlush frequency and severity; in addition, the 75~mg dosage \vas more 
effective than the 37.5-mg dosage. but the 150-mg dosage provided no addi
tional benefit. The role of venlafaxine in managing vasomotor symptoms in 
women with bre,lst cancer relative to other nonhllml11naltherapies (e,g .. selec
tive serotonjn-reuptake inhibitors {SSRls], gabapentin) remains to be deler
mined. Well -designed, comparative slUdies arc needed to establish optimum 
mmhomlonal therapy, both in tenns of eflicacy and patient tolerance of adverse 
effects in these wOlllen. t !, , 

Beca~se of the risk.<; associ:!ted ,with honnone rreplacement therapy (HRT) 
for vasomotor symptoms in perimenopausal and postmenopausal women, a[
ternative nonhomlonal therapies ;Ire being investigated. In a T<llldomii;ed. dou
ble-blind, pl\lcebo-pmtrnlled study in 80 postmenopausal women who were 
experiencing more. than 14 hot flushes weekly, 12 weeks of vcn[afaxine 75 mg 
daily was associated with a ~ I (It. reduction in hot flush score (patient's percep· 
tion of hot flush interference with , ~ai[y living). Al1hough there also was a 
reduction, in hot flush severity, the difference ,did not reaFh statistical signili
cance. TIle role of venlafaxine therapy relative to other nonilonnonal therapies 
(e.g .• ISSRls, gabapentin) for ppstmenopausal vasomotor symptoms. both in 
temlS of efficm:-y and safety, remains,w be jestablished. 

Current evidence indicates thai venlafaxine is well tolerated in the shon~ 
tcnn Ireatmem ,of vasomotor symptoms llssociated ""ith breast cancer treatment 
and with menopause, The principal adverse effects associated with yenlafa.xine 
therapy in women with vasomotor SYI~lplOm~ have been dry mouth, decreased 
appetite, nausea, constip:nion, and difficulty sleeping. Additiona[ study and 
experience are needed to further elucidate the role of venlafaxine relative to 
other nonhonno nal therapies and to establish longer-term (i.e" bevond 4-1~ 
weeks) efficacy an'd 'safety. ,I I -

lllC possible role' of ven[afaxine in the management of vasomotor symp
toms! assnciat~d with aniiandrogenic iherapy in men with proslate cancer re-
mains to be detehnined;l. I I 

i t ' 1 
• Obesity A[though substantial changes in appetite and weight have been 
reponed in clinical studies of venlufaxine for the management of major de
pression. generalized anxiety disorder. social phobia, and panic disorder, the 
manufacturer states that the drug. alone or in combination with weight loss 
agents such as phentennille, is 110f indicated fortlhe management of exogenous 
obesity! . Concomitnnl use of venlafaxine and weight loss agents also is not 
recommended by the llltl-nufaClUrer l'lCcause the safety and efllcacy of these 
agents when used concomitantly have not been established. 

Dos~ge and Administra~ion 
• Administration Venlafaxine hydrochloride is administered orally. To 
minimize GI intolerance (e,g., nausea), the manufacturer recommends that con
ventional venlafaxine tablets be taken with food. Food does not appear to affect 
GI nbsorption of the drug. Venlafaxine extended-re1cuse capsules should be 
:ldministered us a single daily dose with food at approximately the same time 
elleh day (in the morning or evening). The extended-release c:lpsules should 
be swallowed whole with fluid or the entire contents of a capsule(s) may be 
sprinkled 011 a small amount of applesauce immediately prior to administr.lIion. 
The extended-release capsules of ven[afaxine und their contents should not be 
divided, crushed, chewetl. or placed in water. If the capsule contents arc ad
ministered by sprinkling on applesauce. the patient should drink some waler 
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afler swallO\\'ing the entire mixture widlOUI chewing 10 ensure that Ihe pellels 
arc completely swallowed. 

Risk of Sustained Hypertension Venlafaxine therapy has been as
sl)ciuted with suslained increases in blood pressure in some patients. An anal
ysis of patients with sustained hypertension and patients whose hypertension 
resulted in discontinuance of the drug revealed Ihat mosl blood pressure ele
vmions were modest in severity (Le .• 10-15 or 8-28 mm Hg increases in supine 
diastolic blood pressure mnong patients receiving conventionul or extended
release venlafaxine . respectively). However, sustained blood pressure increases 
of this magnitude cou ld have adverse consequences in patients receiving the 
drug. In addition, some cases of elev,lIed blood pressure requiring immedime 
lrC;lIment have been reponed during poslmarketing surve illance of Ihe drug . 
Therefore. Ihe manufaclUrer recommends Ihat preexisting hypenension be con
trolled before initiating \'enlafax ine Iherapy and that regular blood pressure 
monitoring be perfonned in p:ltients receiving the drug. In patients who ex
perience a sust:lined increase in blood pressure during venlafaxine therapy. 
dllS:lgC reduction or discontinuuncc of the drug should be considered. 

Risk uf Serotollin Syndrome ur Neuroleptic Malignant Syndrome 
(NMS)-like Reactions POIcotially life-threatening serotonin syndrome or 
neuroleptic malignant syndrome (NMS)-like reactions have been reported wilh 
select ive semlOnin- and norepinephrine-reuptake inhibitors (SNR ls). including 
vcnlafaxine. and select ive serolOni n-reuptake inhibilOrs (SSR ls) alone. bUi par
licularly with conCUfT\!nt usc of other serotonergic drugs (including serOlonin 
15-hydroxytryplamine: 5·HT) Iypc I receptor agonisls [·'triptllns·l. drugs that 
impair the metabolism of serotonin [e.g .. mono:mline QxidU!le inhibitorsJ. or 
:tmipsychotics or other dopamine llnlugonists). Manifestations of serotonin syn
drome may include mental status changes (e.g .. agitati on. hallucinations, 
col11u). :lUlOnomic instability (e.g .• tachycardia. labile blood pressure. hyper
thennia). neuromuscular abcrrmions (e.g., hyperreflexia, incnordinmion). andl 
or GI symptoms (e.g .. nausea. vomiting. diarrhea). In its most severe foml. 
scrotonin syndrome may resemble NMS. which is characterized by hyperther
mia. muscle rigidilY. autonomic inslabi lity with possible rapid fluctuation in 
vilal signs. and mental stat us changes. Palienls receiving venlafaxine should 
be monitored for the development of serotonin syndrome or NMS-like signs 
and symptoms. 

Serious (sometimes fUlal) adverse reactions, possibly related to serotonin 
syndrome or NMS. have been reported in patients who received n monoamine 
u,""ida!-.e (MAO) inhibitor shortly before or afler venlufuxine therapy. 111erefore. 
colll.'omilant use of venlafaxine and MAO inhibiiors is I'Imrmilldicated. II is 
rel.'Ommcnded that at Icast 2 weeks e1:lpse between discontinuance of an MAO 
inhibitor and initiation of vcn la[;.Ixine and that an interva l of at least [ week 
elilpse hetween discontinuance of Vl:nlafaxine and initiiltion o f un MAO inhib
itor. 

If concurrent therapy with venlafaxine and a 5-HT. receptor agonist (trip
Ian) is clinically wammted. the p'lIienl should be observed carefully, panicu
lurly during initiation of Iherapy. when dosage is increased. or when another 
serntonergic agent is initialed. Concurrent use of ven[afaxine and ~erotonin 
precursors (e.g., tl}'ptophanJ is not recommended. 

If signs and symptoms of serotoni n syndrome or NMS develop during ven
lufuxine Ihempy. treatment with venlafaxine and any concurrcntly administered 
serotonergic or antidopaminergic agents. including antipsydlOtic agents, should 
be discontinued immediately and support ive and symptomatic treatment should 
be initiated. 

For additional information on serolonin syndrome. see Drug Imer.lc(ions: 
Serotonergic Drugs. in Fluoxetine Hydroch loride 28: 16.£)4.20. 

Risk of StdcidaUty and Ollerdosage Worsening of depression andl 
or the emergence of suicidal ideation and behavior (suicidalily) or unusual 
I.'hangcs in behavior mny OCl.'lIr in both :ldult and pediatric (sec Administrution: 
Pediatric Precautions, in Dosage und Administration) patients with major de
pressive disorder or other psychiillric disorders. whether or nut they arc tuking 
antidepressants. This risk may persist until 'clinically important remission oc
curs. Suicide is a known risk of depression und certain other psychiatric dis
order.,. and these disorders themselves are the strongest predictors of suicide. 
However. there has been a long-standing concern IhUlllntidepressants may have 
a role in inducing worsening of depression and Ihe emergence 01' suicidaIilyin 
cenain patient~ during Ihe early phll"es of lrealmen!. Pooled nnalyses 01' short
h:rm. placebo-controlled sludies of antidepressants (i.e .• sele-.:live serolonin
reupt:lke inhibitors and olher antidepressants) have shown an increased risk of 
sukidality in children. adolescent s. :lOd young adults (18-24 years of age)twith 
mujor depressive disorder and uther psychiatric disorders. An increased suici
dulity risk was not demonstrated with antidepres.~ ants compared with placebo 
in adults ulder than 24 years of age and u reduced risk was observed in adults 
65 years of age or older. It is currently unknown whelher the 'suicidality risk 
extends to longcr-tcnn u .~e (i.e .. beyond several months): however. there is 
subslantia[ ev idence from placebo-comrolled maintenance trials in adults wilh 
major depressive disorder th:l.t antidepressants can delay the n..'Currcnce of de
pression. 

The US Food and Drug Adminislration (FDA) recommends that all patients 
being treated with antidepressants for any indication be appropriately moni
tored and closely obser.·ed for clinical worsening, suicidality. and unusual 
changes in behavior. p:lrticularly during initiation of therapy (i.e .. the first few 
months) -and during periods of dosage adjustments. Families und caregivers of 
patients being treated with antidepressants for major depressive disorder or 
other indicmions. both psychiatric and nonpsychiatric. Ishould be advised to 
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monilor put ients on a daily basis for the emergence of agilluion. irrilability, or 
unusual changes in behavior. ilS well ;to; the emergence of suicidal ity. ';md 10 

report such symptoms immediately to a heahh-care provider. 
Although :I causal relationship between the emergence of symptoms such 

as anxiety, agitation. panic attncks. insomnia. irritability, hOSlility. aggressive
ness , impulsivity, akathisia. hypomania, and/or mania and either the worsening 
of depression and/or Ihe emergence of suicidal impulses has not been estab
lished, there is concern that such symptoms may represent precursors to emerg
ing suicidality. Consequently. cons ideration should be given to changing the 
therapeu tic regimen or discontinuing therJpy in patients whose depression is 
persislenlly worse or in palienls experiencing emergent suicidality or symploms 
thut mighl be precursors to worsening depression or suicidality. panicularl)! if 
such manifestations arc severe. abrupt in onsel. or were nm pan of the patient's 
presenting symptoms. If a decision is made 10 discontinue therapy. ve nlafaxine 
dosage shoulu be tapered as rapidly as is feusible hut with recognition of the 
risks of abrupt discontinuance. (See Discontinullnce of TIlerapy under Dosage 
and Auministration: Dosage.) 

TIle results of retrospective studies indicate that venlafaxine overdosage 
may be assoCiated with :10 increased risk of fatui outcome compared with that 
observed wjth SSRIs but lower than that :lssociated with tricyclic antidepres
sants. Epidemiologic studies have shown Ih:1I venlafaxinc-trcated patienls have 
a higher preexisting burden of suicide risk faciors Ihan patients treated with 
SSRls. TIIC extent to which the linding of an increased risk of fatal oulcomes 
can be nnributed 10 the toxicity o f venlafaxine in iln overdosage as opposed 10 

other charucterislics of these venlafaxinc-treatcd pUlients is not clear. As wilh 
other antidepressants, FDA and the manufucturer of \'enlafaxine recommend 
that the drug be prescribed in the smallesl quantity consistent with good patient 
management. in order to reduce the risk of overdosage. t 

Risk of Bipolar Disorder It is generally believed \though nOl estllb
lished in controlled trials) that treming a major depressive episode with an 
antidepressant alone may increase the likelihood of precipitating <I mixeu or 
manic episode in patients al risk for bipolar disorder. Therefore. patients should 
be adequate ly screened for bipolar disorder prior to inilinting treatment wilh 
an antidepressant: such screening should include a detailed psychiatric histol}' 
(e.g .. fum ily history of suicide. bipol:u disorder. and depression). Venlafaxine 
is lint approved for use in treating hipolar depression. 

Ri.\·k of Mydriasis Mydriasis hns" hcen reported in assm:intinn with 
velliafaxine therapy. 1l1erefnre, putietlts with elevated intraocu lar pressure or 
th~lse at risk of angle-closure gI:IUCOJll:l should. be ll1onilored during treatmen\ 
With the drug. I ' 

Pediatric Pret:allticms Safety und efficacy of venlafaxinc in chi ldren 
younger than [H years of :lge have not been established. . U 

Although clinica[ studies dcsignl!d III primarily' assess the effect o f venla
f:lxine on the growlh. development , and matur-llion of children and adolescents 
hilvc not been cnnducled 10 date, the results from aV:lilablc studies suggest thm 
the drug may adversc!y affect weight. height. and appelile. Should the decision 
be made to prescribe venlafaxi nc for unlabeled (off-label) uses in pediatric 
patients. the manufacturer recommends regular monitoring uf height 'and 
weight during therapy. particularly during [ong-tenn administTatiQn (ll' the drug. 
In addition. the manufacturer slates tliat Ihe long-term safety ofjtl{erupy with 
venlafaxine extended-release capsules (heyond 6 morlths) ha.~ not .b~en system
atil.'ally cvaluated to date. Because the results of clinical studies indicate thm 
the occurrence of blood pres:.urc ele\'ations considered 'to be clinically impor
lanl in children and adolescenls w: ..... s imilar to Ihat observed in adults receiving 
venlafnxine, the manufaclUrcr utlviSes th;1I the prccflUlions for adults also 
should apply to pedialric palienls receiving Ihe drug. (Sec Risk of Suslained 
Hypertension under Dosage and Adminislrat ion: Admini .~tral ion . ~ 

[n pl:lcebo-controlled clinkal studies in children) and :tdoleHcentst '6-17 
years of age, cfficacy or venlaraxinc tmlminislcred as ex tcnue(!-rcldse cap
suld) W,IS 1/01 est:lhlished for major depressive di sorde~ or gen~ra[ized anxiety 
disorde r. nnd there were increased repoMs of hostililY and suicide-related ad
verse events sud. :IS suicidal idem ion and self-h imll. Hostility and suicidal 
ideation were the most common udverse effects Jeadinc: to discuntinuance or 
Ihe drug in clinical studies in pedialric patients with major deprcs.~ive disorder. 
elleh occurring in 2Q1'l of chili.lren and adolescenls recei ving vcnlafaxine ex
tended-release capsules compared with less than I or 0% of lhose receiving 
placebo, rcspecli vely. In nddilion. abnoml:ll!changed bchuviur was the most 
common adverse effect leading 10 disconlinuance of Ihe drug in dinical studies 
in pediatric patients with generalized anxie ty disorder. occurring in I % of chil
dren and ad(Jle .~cems receiving vcnlal"uxine extended-relellse clIpsu les com
pared with none of those receiving placeho. 111ere were no suicides reported 
in any of these clinical studies. I I I 

FDA has uetemlined that antidepressants increase the risk of suicida l think~ 
ing and behavior (suic idality) in chi ldren lind adoiesceills with major depressive 
disordcr and olher psychiUlric disorders. However. the FDA also states that 
depression :tJ1d ccnain Olher psychiatric disorders are Ihemsc! ves associaled 
wilh un incrca.o;ed risk of suicide. (See Cautions: Pedimric Prec:lUtions. in 
Fluoxeline Hydrochloride 28: 16.04.20.) Anyone consideri ng Ihe use of vcn
lafaxine in a child or adolc''icent for anv c1inicul 'use musl therefore. balance the 
potential risks wilh the clinicul need. (See Risk of Suicidality and Overdosage 
under Dosage and Administration: Administration. ) 

• Dosage Dosage of venlafaxine hydrochloride is expressed in temlS of 
venlufaxine. , "j 1 

Although no overall differences in efficacy or safety were observed betwccn 
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geriatric and younger adults receiving venlafaxine, the possibility Ithat some 
older patient s may exhibit increased sensitivity to the drug cannol be ruled out. 
No age-related differences in the phannacokinetics of venlafaxine have been 
identilled and dosage adjustments arc not necessary for geriatric patients on 
the basis of age alone; however, as with any drug used for the treatment of 
depression, genemlized anxiety disorder, social phobia. or panic disordcrt cau
tion should be used when tre<lting gerialric patients and dosage should be, in
creased cautiously. In addition. the greater frequency of decreased hepatic and 
renal function observed in the elderly should be considered. (See Dosage and 
Administration: Dosage in Renal and Hepatic Impainnent.) , 

Vcnlafaxine also should be used with caution in pmients whose underlying 
medical condition might be compromised by increases in heart mte (e.g., pa
tients with hypcrthyroidism, heart failure. or recent myocardial infarction), par
ticularly when the venlafaxine dosage exceeds 200 mg daily. 

Patients should be monilored for possible wor.,;ening of depression, suici
dality. or unusual changes in behavior. especially at the beginning of thempy 
or during periods of dosage adjustment. (Sec Risk of Suicidality and Overdos-
age under Dosage and Administration: Administr.ltion.) '1 

Major Depressive Disorder For the treatment of major depressive 
disorder in adults. the rccomntended initial dosage of venlafaxinc is 75 mg 
daily administered in 2 or 3 divided doses as conventional tablels or as a single 
daily dose when using the extended-release capsules. According to the rlUlOU

faelUrer, .10 initial dosage of 37.5 mg daily (as extended-release capsules) for 
the lirst 4-7 days (followed by an increase 10 75 mg daily) may be considered 
for some patienfs. If nu clinical, improvement is apparent, the dosage may be 
increased by increments of up to 75 mg daily at intervals of not less than 4 
days. If clinically necessary, dosage can be increased up to 225 mg daily in 
divided doses as conventional tablets or in a single daily dose when using the 
extended-release capsules, Although studies with venlafaxine conventional tab
lets in outpalient sellings did not demonstrate additional tienefit from dosages 
exceeding 225 mg daily in moderately depressed patients, patients with more 
severe depression responded to a mean dosage of 350 mg daily. Whether higher 
dosages of venlafaxine extended*release capsules arc needed for more severely 
depressed patients is unknown; however. the manufacturer states that experi
ence with dosages uf venlafaxine extended-release capsules exceeding 225 mg 
daily is very limited. The manufncturer states that venlllfaxine dosage should 
nut exceed 375 mg daily (usually administered in 3 divided doses) as cotlven* 
lional tablets or 225 mg daily as extended-relea<;e capsules. 

f If desired, palients with depression who are undergoing treatment with a 
therapeutic dose of convemional wblets may be switched to the extended·reJ 

lease capsuleS at the nearest equivalent daily venlafaxine dose (e.g .. change 
37.5 mg twice daily administered us conventionallUblels ta la 75-mg I!xtended-
releuse capsule administered once daily), I I I 

Although the optimum uuration of venlufaxine Iherapy haS' nO! been estab
lished, the manufacturer states that acute depressive episodes require several 
months or longer of sustained antidepressant therapy. Results of2 relupse pre
vention trials indicate Ihal the antidepressant effkucy of venlafaxinc is main
tained for up to 6 months in patients receiving 75-225 mg once daily as ex
tended-release capsules and for up to 12 months in those receiving 100-200 
mg daily-in 2 divided doses as conventional t:lblets. In Ihese studies. the same 
dosage of venlafaxine was used for bulh ucule-phase and maintenance treat
ment. Based on these limited data, it is nol known whether the dosage required 
to indm:e remission of depression would be compumble 10 that required 10 
maintain 'euihymia, The usefulness of the drug in patients receiving prolonged 
therapy should be reevaluated periodically. 

Generalized 'Anxiety Disorder For, the management of generalized 
anxiety disorder in adults. the initial dosllge of venlafaxine as extended-release 
capsules recommended for most patients is 75 mg once daily. In some patients, 
it may be desirable to initiate therapy wilh a dosage of 37.5 mg daily give'n for 
the {im 4-7 d:IYs, followed by an increase to 75 mg daily. Although a dose
response relationship for effectiveness in generalized anxiety disorder was not 
clearly established in clinical studies. certain patients nol responding JO a ven
lafaxine dos:lge of 75 mg daily may benefit from a higher dosage. Dosage in 
these pilliems may be increased in increments of up to 75 mg daily at interval ~ 
of not less than 4 days up to a maximum dosage of 215 mg daily. ,1 

TIle optimum duration of venlafaxine therapy for the management of gen· 
eralized an f iety disorder h:ls not been established. Although the drug has been 
used for up to 6 months ill controlled clinical studies. the usefulness of the drug 
in patient~ receiving prolonged therapy should he reevaluated periodically. 

Social Phobia For the management of social phobia in adults~ the rec
ommended initial dosage of venlafaxinp for mosl patients is 75 mg once daily 
as extended-release capsules. In some patients , it may ~ l)cs irable to initiate 
therapy with a dosage of 37.5 mg daily given for the first 4-7 days, followed 
by an increasel to 75 mg daily. Although a dose-response relationship for cf* 
fecliveness in social phobia was not clearly established in c1inicallsludies. cer
tain pmients not responding to a venlnfaxine dosage of 75 Illg daily may benellt 
from a higher dosage. Dosage in these patient s may be increased in increments 
of up JO 75 mg daily at intervals ofl not less than 4 days up to a maximum 
dosage of 215 mg ldaily, h 

The optimum duration of vcnlaf:txine therapy fur the management of social 
phobia ha!'i not been established. TIle efficacy of venlafaxine. for long-ternl 
therapy (i.e., longer than 11 weeks) hilS not been demonstmted in controlled 
clinical studies 10 date. The usefulness of the drug in pmie11ls receiving pro-
longed therapy should be reevaluated periodically. t, 

Pallic Disorder For: the management of panic disorder in adultsr the 
recommended initial dosage ofvenlafaxine is 37.5 mg lonce daUy as extended
rele<lse capsules for 7 days, followed by 75 mg once, daily as extended-release 
capsule.~ for another 7 days . .In clinical trials, 37,5 mg once daily was gi\'en 
initially for 7 days, then 75 mg once daily for 7 days: Ihereafter. dosage was 
increased in increments of 75 mg once daily every 7 days if necessary up to a 
maximum dosage of 225 mg daily. Although a dose-response relationship for 
effectiveness in panic disorder was not clearly established in Ilxed-dose clin'ical 
studies, certain patients not responding to a venlafaxine dosage of 75 mg daily 
may benefit from a higher dosage. Dosage in these patients may he increased 
in increments of up to 75 mg daily at intervals of not less than 7 days up to a 
maximum dosage_of approximately 115 mg daily. ( • ~II 

The optimum duration of venlafaxine thempy for the management of panic 
disorder has not been established. The efficacy of venlafaxine for long-te.rm 
therapy (i.e., longer than 11 weeks) in prolonging time to relapse in responding 
patients has been demonstrated in a controlled clinical trial. However. the use
fulness of, the drug in patiellls receiving prolonged therapy should he reeval
uated periodically. 

Vasomotor Symptoms Although the optimum dosllge for the treat~ 
men! of vasomOlor symplOlTlst' in women wilh breast cancer and in postmen
opausal women remains 10 be established, some clinicians suggest that venla
faxine be initiaied at ' a dosage of 37.5 mg once daily as extended-release 
capsules, increasing as necessary 10 75 mg once daily. In one clinical study. 
75 mg once daily as extended-release capsules appeared to be optimal. Further 
increases in dosage do not app'ear to provide substantially increased benefit but 
are pOlentially more toxic. 

Disconti1luance of Therapy Because withdrawal effects may occur. 
abrupt discontinuance of venlafaxine should be avoided. When venlafaxine 
therapy is discontinued, dosage should be tapered gradually and the patient 
carefully monitored to reduce the risk of withdrawal symptoms. If intolerable 
symptoms occur following dosage reduction or upon discontinuance dF treat
ment. venlafa~ine therapy may be reinstituted at the previously prescribed dos
age ulllil such symptoms abate. Cliniciam may resume dosage reductions at 
that time but at a more gradual rate. 

Wilhdrawal symptoms reported in clinical studies in udults receiving ven
lafaxine for major depression or generalized anxiety disorder include :tgitalion, 
anorexia. anxiety. confusion, impaired coordination, diarrhea. dizziness. dry 
mouth, dysphoric mood, f<lscicul.nion, fatigue, head:lches, hypomania, insom
nia. nausea, nervousness. nighttIJare.~, sensory disturbances (including shock
like electrical sl! ns'lIions ). somnolence. sweating, tremor. vertigo. and vomit
ing. Abrupt discontinuance or dosage reduction of venlafaxine has been 
associated with th'C uppearnnce of new sympfo ms, the frequency Of which in
creased with increased dosage and longer duration of treatment. 

In clinical studies, venlafaxinl! hydrochioride ' extended-release capsule~ 
wer~ dis,continut;,d by reducing the daily dosage by 75 mg m inte ry als

j 
of 1 

week; however. individualized tapering may be necessary. 

• Dosage in Renal and Hepatic rmpairme-nf Since clearance of 
venlafaxine is decreased and elimination half-life is increased ill' palil!nt s with 
renal impainnem, the manufacturer states Ihat dosage of the drug should be 
reduced by 125-50% in patients with mild-la-moderate renal impairment and 
by 50% in those undergoing hemodialysis and administration of the dose with
held until the dialysis period is complete (4 hours ). Venlafaxine dosage also 
should be reduced by 50% in patients with moderate hepatic impainneiil. TIle 
manufacturer's labeling should be consulted fm moreu etailed infonllation on 
the dosage modil1 ~ations in tl\ese patient populations. ,I, ! 11 

• 'l~reatment of, Pregnant Women during the Third Trimester 
Some neonates exposed to velllafaxine, other selective, sermonin- amlnorepi
nephrine-reuptake ,inhibitors (SNRls), or selective serotonin-reuptake .inhibitors 
laic in the third trimester of pregnancy have developed complications, which 
have sometimes been sevl!re and ~equired prolonged hospitaliwtinn. respiratory 
support, enteral nutrition. and other fonllS of supportive can~ in special care 
nurserid . (For additional infonnntion , sec Cautions: Pregnancy, Fertility. and 
Lactation, in Fluoxetine Hydrochloride 2H: 16.04.20.) TIlerefnre. the clinician 
should carefully consider the potential ri sks and benefits of tre.lling a pregnant 
woman with veniafaxine du1ring lhe third trimester of pregnhncy. In 'addition. 
consideration should be given 10 c'autiously t.lpering venlafaxinc therapy in the 
third trimester prior to delivery if the drug, is adn~inistered during pregnancy. 

Description !~ ,II " 
Vcnlafaxine hydrochloride, a selective serOionin~ and norepinephrinc-reup

take inhibitor (SNRI), is a phenylethylaminc-derivative antidepressant and anx
iolytic agent. Venlafaxine differs structurally and phanllacologic:llly from other 
commercially :Ivailable antidepressants. including tricyclic and tetracydic an
tidepressants, and also differs from other commercially available agents used 
to treal generalized anxiety disorder. ", ,I 

TIle exact mechani sms of amidepressunl and anxiolytic action~ of venla
faxine have not been fully elucidated but appear to be associated with the drug's 
potentiation of neurotransmitter activity in the CNS. Yenlafaxine and its active 
metabolite, O*desmethylvenlafaxine (ODY), arc potent inhibitors of neuronal 
serotonin and norepinephrine reuptake and weak inhibitors of dopamine rcup
take. In vitro studies have demonstrated that venlafaxine rand onv do nOl 
possess allY signilicant affinity for muscarinic cholinergic, HI-histaminergic, or 
(YI-ar.lrenergic receptors. '1 II' 
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SumMon~ (see Users Guide). For ndditional information on this drug 
until a more detailed monograph is developed and published. the manu
facturer 's labeling should be consulted. It is essential Ihnt the labeling be 
consulted for detailed informatiun on the usunl cautions. precautions. and 
contraindications. 

Preparations 
Excipients in commercially availuble drug prepurJtions may have clinical ly 

important dfet ts in some individuals; consult sJlCcific product labeling for details. 

Venlafaxine Hydrochloride 

Oral 
Tablets 25 mg (of venialaxine), Effexor~ (scored), Wyeth 

Venlafaxlne Hydrochloride 
Tablets 

37.5 mg (01 venlalaxine)" Etfexor" (scored), Wyeth 
Venlafaxlne Hydrochloride 
Tablets 

50 mg (of venlaiaxine), Effexor~ (scored), Wyeth 
Venlafaxine Hydrochloride 
Tablets 

75 mg (ol venlalaxine)" Effexor" (scored ), Wyeth 
t Venlafaxine Hydrochloride 

Tablets I 

100 mg {ol venlalax ine}' Effexor" (~ cored), Wyeth 
Venlafaxine Hydrochloride 

p' Tablets 
1, 

Capsules, 37.5 mg (of venJalaxine) Effexor~ XR, Wyeth 
extended-
release 

I I 

" 75 mg (of venlalaxine) Effexor~ XR, Wyeth 

" 150 mg (01 venlalaxine) EffexorB XA, Wyeth 

*al"rl ilabl e. fmlll one or Jll(I!"l: lllanufacIUf\:r. di.lUibulor, amI/or n:p;!CJ;~Fcr \1y generic (mmpnl[lridaf)' ) !IJ!l1e 

t U>\: i .~ nul cUITCIllly ind udtal in lile I~be li ng approved by lile US rood and Drug Allmini.' lml ion 

.'ir./rC:l(d Rrl#i"n~ V r r (I1I/II" 201lY. () C"l'yri.~lIr. Muy 1994. ,\mrr;r,1II Sodrl,\' (oj /lm/lll·SY! /r1ll 
/,l!llm~lci5(j.lnc . II 

SELECTIVE SEROTOI)IIN-REUPTAKE 
INHIBITORS ' 28:16.04.20 

Citalopram.Hydrobromide " 
II 

• I Oiwlopram hydrobromide, a selective serotonin-reuplake inhibitor (SSRI), 
is an antidepressant. 'I' 

Uses ' II " . 
Citalopram hydrobromide is used in the treatment of major depressive dis

order. In addilion, cilalopram has been used for the treatment of obsessive
compulsive disordcrt: panic disordert, social phobiat (social anxiety disorder), 
alcohol dcpendencet, premenstrual dysphoric disordert, premature ejacula
tiont, eating disorderst , diabetic neuropathyt, and posttraumatic stress disor
dert, 

• Major Depressive Disorder Citalopram hydro bromide is used in the 
treatment of rtJajor depressive disorder, A major depressive episode implies a 
prominent and relative]y persislem depressed or dysphoric mood that usually 
interferes with daily fu1m:: tioni ilg (nearly every day for at least 2 weeks). Ac
cording to DSM-IV criteria, a major deprd sive episode includes at least 5 of 
the followin£ 9 symptoms (with at least one of the symptoms being either 
depresst d mood or loss of interest or pli:asul-c): depressed mood most of the 
day as indicated by /subjective report (e.g .. feels sad or empty) or observation 
made by others; markedly diminished imerest or pleasure in all, or almost ali , 
activities most of Ihe day; significant weight loss (when not dieting) or weight 
gain (e.g., a change of more than 5% of body weight in a month), or decrease 
or increase in appetite; insomnia or hypersomnia; psychomotor agitation or 
retardution (observable by others, not merely subjective feelings of restlessness 
or being slowed down ); fatigue or loss of energy; feelings of worthlessness or 
excessive or inappropriate guih (not merely self-reproach or guilt about being 
sick); diminished ability to think or concentrate or indecisiveness (either 'by 
subjective account or as observed by others); and recurrent thoughts of death, 
recurrent suicidal ideation without a specific plan, or a suicide attempt or spe
cific plan for committing suicide. 

Treatment of major depressive disorder generally consists of an acute phase 
(to induce remission), a continuation phase (to preserve remission), and a main
tenance phase (to prevent recurrence). Various interventions (e.g" psychother
apy, anlidepressant drug therapy, electroconvulsive therapy rECT]) are used 
alone or in combination to treat major depressive episodes. Treatment should 
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be individualized, and the moSI appropriate sirategy for a particular patient is 
detennined by clinical factors such as severity of depression (e.g., mild, mod
eraIC, severe), presence or absence of cerlain psychiatric features (e.g .. suicide 
risk, catatonia, psychotic or alypical features, alcohol or substance abuse or 
dependence. panic or other anxiety disorder, cognitive dysfunction, dysthymia, 
personality disorder, seasonal affective disorder) , and concurrent illness (e.g., 
asthma, cardiac disease, dementia, seizure disorder, glaucoma, hypertension). 
Demographic and psychosocial faclOrs as well as patient preference also are 
used to detennine the most effective Ireatment stralegy, 

While use of psychotherapy alone may be considered as an initial lreutment 
strategy for patients with mild to moderate major depressive disorder (based 
on !patient preference and presence of clinical fealures such as psychosocial 
stressors), combined use of antidepressant drug therapy and psychotherapy may 
be useful for initial treatment of patients with moderate to severe major de
pressive disorder with psychosocial issues, interpersonal problems, or a co
morbid axis II disorder, In addition, combined use of antidepressant drug Iher
apy and psychOlherapy may be beneficial in patients who have a hislOry of 
poor compliance or only partial response 10 adcquate trials of either antide
pressant drug Iherapy or psychotherapy alone. 

Antidepressant drug therapy can be used alone for initial treatment of pa
tients with mild I major depressive disorder (if preferred by the palkn!) and 
usually is indicated alone or in combination with psychotherapy for initial 
treatment of patients with moderate to severe major depressive disorder (unless 
ECT is planned). ECT is nOI generally used for init ial !realment of uncompli
cUled major depression, but is recommended as flrst-line Ireatment for severe 
major depressive disorder when il is coupled with psycho\ic features, catatonic 
stupor, severe suicidality, food refusal leading to nutritional compromise, or 
other situations when a rapid antidepressanl. response is required, ECT also is 
recommended for patients who have previously shown it positive response to 
or a preference for Ihis treatment modality and ,can be considered for patients 
with moderate or severe depression who have not responded 10 or cannot re
ceive antidepressant drug. therapy. In cenain situations involving depressed 
patients unresponsive 10 a~equate trials of several individual antidepressant 
agents, adjunctive therapy with anoli1er agem (e.g .. buspirone, lithium) or con
comitanl use of a second antidepressant agent (e.g .. bupropionl has heen u.~ed ; 
ho¥'ever, such combination therapy is associ~led with an increased risk of 
adverse reactions, may require dosag.e adjustments, and (if not contraindicated) 
should be undertaken only afler careful consideration of the relative risks and 
benelils. (See Drug Interactions; Serotonergic Drugs. Tricyclic and Otber An
tidepressants under DrIIg Interactions: Drugs Undergoing Hepmie Melabolism 
or Affecting Hepatic Microsomal Enzymes, and Drug lnteraclions: Lithium.) 

The efficacy of citaloprum for the mamlgement of major depression has 
been eSlablished ill short-tenn (4-6 weeks' durmion). placebn-controlied stud
ies in outPatienL~ 18-66 years of age }VIm met DSM-Ill or - lIl-R criteria for 
major depressive disorder, .In a 6-week stully in which patients received fixed 
cilalopram dosages of JO, 20. 40, or 60 mg daily, the drug was effective at 
dosages of 40 and 60 mg daily as measured by the Hamilton Depression Rating 
Scale (I·IAM-D) TOIaI Score, the HAM-D Depressed /Mood Item (Item I), the 
Montgomery Asberg Depression Rating ,Scale, and the Clinical Global Im
pression (COl) Severity Scale. This ~tlldy show_cd no clear anlidepressant effecl 
of the 10 or 20 mg daily dosages, and the 60 mg daily dosage was not more 
effective dJan Ihe 40 mg daily dosa£e. I , 

In a 4-week, plucebo-controlled study in depressed adult patients, of whom 
85% met criteria for melancholia, those who were Ireated with citalopram (at 
an initial dosage of 20 mg daily, titrated to the maximum tolerated dosage or 
t? a Ipaxil~~m daily dosage of 80 mg) showed greater .irppr9\ve!"epl than pa
lIents recelvmg placebo 011 the HAM-D Total Score, HAM-D Item I, and Ihe 
CGI Severity score. In 3 additional placebo-comrolled depression trials, Ihe 
difference in response to treatment between patienls receiving citalopram and 
patients receiving placebo was not st:;tistically significant, possibly due at least 
in pan to a high spontaneous response rate, a high placebo response rate, small 
sample size, or, in Ihe case of one study, too Iowa dosage. 

In 2 placebo-comrolled swdies, ,depressed adylt patients who llild responded 
10 an inilial 6- to 8-week course of citaloprmn (fixed dos:lge of 20 or 40 mg 
daily In one study and flexible dosages ranging from 20-60 mg daily in the 
second study) were randomized to continue receiving citalopram or placebo 
for up to 6 months. In both of Ihes,e studies, patients receiving citalopram 
experienced substamially lower relapse rates over Ihc subsequent 6 months 
compared with those receiving placebo! In the fixed-dose study, the decreased 
rate of depression relapse was similar in patients receiving 20 or 40 mg daily 
of citalopmm. All analysis of these daia for possihle age-. gend'er-, and race
related effects on treatment outcome did not suggest any difference in antide
pressant efficacy based on Ihe age, gender, and mce of the palicm. Itl u placebo
controlled {rial, citalopram also was shown to help prevcnt ' reL'Urrcnces of 
depression in patients with recurrcnl major depression receiving the drug for 
up 10 6-18 months. I ' 

While Ihe optimum duration of citnlopram thempy has not been established, 
many experts state that acute depressive episodes require several months or 
longer of sustained antidepreSS:lnl therapy. In addition, some clinicians rec· 
ommend that long-term :mtidepressant therapy be considered in ccnain patients 
at risk for recurrence of depressive episodes (such as those with highly recurrent 
unipolar depression). In placebo-controlled studies, ci\alopram has been shown 
to be effective for Ihe long-ternl (e,g" up to I 8 months) management of de
pression. In addition, the drug has been used in some patients for longer periods 
(e.g" up to 28 months) without apparent loss of clinical effect or increased 
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Caffeine/Caffeine and Sodium Benzoate 

Chemistry and Stability 
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!II Ch~mis'try Caffeinc" iike theobromine and theophylline, is a xanthine 
derivative. Caffeine occurs naturally in tea and coffee, but is prepared syn
thelicallv for com mercial dmg use. Caffeine is present in amoUOL~ of about 
1O~156 rmg/l!:IO mL of brewed cOFfee; OO-SO mg/ISO mL of instant coffee; 
4o.:! lOdl

mg/1 SO mL of tea; and 17-55 mg/ISO mL of cola bh verage. 
1 Caffeine occurs as a white powder or white, glistening needles that arc 
usuullv mailed together. TIte 'drug is ddorless and has a biner tasIC. Caffeine, 
whkh-may contain one molecule of water or be anhydrous , is sparingly soluble 
i ~ water and in alcoholr. The hvdrale effloresces in air. • .1 j 

I Vhrious' synthetic mixtures of caffeine have becn prepared Hl,increase ils 
solubility. The mixture of caffeine and sodium benzoate contains 45-52 % an
hydrous caffeine and otcurs tIS a white powder with a slightly bitter WSIC. The 
mixture is freely soluble in water and soluble in alcohol. Caffeine ami sodium 
benzoate injection has a pH of 6.5- 8.5. Citruted caffeine is a white powder 
with a bitler taste', .obtained by combining caffeine with ' citric IlCid. C itruted 
caffeine is freely soluble iriTwater and soluble in alcohol and contains approx
imately 50% anhydrou ~ caffcine. Commercially available caffeine citrate in-
jection and oml solution have a pH of 4.7. I ! 

, I: ')" 'It !. • Stability Commerciallv availaille caffeine and sodi um benzoate injec-
tion and b lTeine citrate injcciion b~d 'oral solution should be stored at l5J 
3ci"'c. TIle cOimNerciallv available injett ions and oral solution should be 1in
speUe~ visually for particulate maner and di scoloration prior to administration. 
Vials contai ~inl!. d i.~colorcd solutionLor vi sible particulate mailer should be 
discarded. ; I,; I .. ,L 

Based dri1compatibility !audics , the commercially available caffeine citralt! 
injection is ch'cmically stable for 24 hours at room temperature when mixed 
with any of th'd ' fo llciwing ~olutions: 5% de'xtrose injection; 5()% dextrose In
jet tion; InUalip1d'" 20% em~ lsi(}n; Aminosyn· 2()f,'O' solution; dopamihe hydro
chloride injection (dil LlIed 'to 0.0 'mg/mL with 5%' dextrose injection) ; calcium 
gluconate 10% injection'; ilJparin sodium injeclion (dilutcd 10 I unit/mL with 
5% dextrose injection ); fentanyl citrate injection (diluted to JO mcg/mL with 
5% dextrose injectibh). .)) '11' II. I:J ) 

II ., II 
P~eparations 1 ~ r :.11 ' 1 I I I 

J Ex'cipi~nts in 'commercialiy available drtJg preparations may hbv~ clinically 
importanf effects il~ s'o'me 'individJ llls; consult spc(.;ilk prmlu~tl~bding for details. 

• , I 

Carfeipe, 
Oral 
Tablets _ ~oo mg" 

I 200 mg' 
" 

I! I 

Caffeine .:rabiels" " 

;' Caffeine Tablets ,( 

Tabiets! fllm t' 
coated ' I , 

200 mg> 
(, 

~I CaffeIne Film-coated Tablets 

I 'I '1111)1 

.j 'II~' lIT 

" " 
IIJ' I • :;'f '~" I '11 I 11 

,I I 
No Dqz ' MaxImum Strength 
Caplet~~ , Novartis 

Vlvarin", GlaxoSmithKline 

CalTeine ~llsn i ~ cotllllle
i
rcially availahle in combination with anaigesics, 

antabidA. anlihistumines. antipyrctic~, a~ti iussives , belladonna 'hlkaloids, diu
reticl~ , ergotamine tart;ate. expectorants, nasal decongestants, skeletal muscle 
rcl'qxan!s, ~ympalho~-iimetics , and yitamins. ' , 

·av~ il~b1c (mill one or more mallulac lurt:t. tl b;lribulur. ~lld/<)' rcp;w:kagcr hy generic I n'~lp,,,prit:lary) na!ll~ 
t II t flo!: I ' 

Caffvine and Sodium Benzoate 'I' ,. ,I 

Parenteral 
Injection 

~lll lL 

250 mg/mL (equivalent to • 
caffeine arlhydrous 125 mgt 
mL and sodium benzoate I 

125 mg/mL)" II 

'" Caffeine and Sodium Benzoate 
Injection II I 01, 

, I 
*~ v:l ital~c from 0111.' ur m,Jrt: lIlunufadun:r. dbtrihul"'. and/", re packagcr by gC'1I.'ric (iI"npmpnc1aryJ name 

'I'l, J' I t'l II 
Caffeine Citrate 
Oral l 

Solution 
I' 

Parenteral 
Inj~cti cin J 

I 
Powdelj* , 

, I 

II " I 

20 mg/mL (equivalentto '10 
mg/mL caffeine anhydrous)' 

I " 

Cafclt" , MeadJohnson 

Caffeine Citrate Oral Solution , 
" 

20 mgJr]oL (e.quiva leht to 10~ ' ,I Cafcll" , MeadJo~nson 
mg/mL caffeine anhydrous) Caffeine Citrate InJ'ection 

If. "'"I ( 
I, " 

, ) 

·av'ailuhr.; rrbl~ "n~ \l'r more mannf.ICIUll:f'. tli, u ihuIUf. :!Ild/or rcf1"d:ugct I>y generic IOllnrr"pric1.1r)") name 

tUM! i~ '; "1 curn:~ lI y included in Ihe labding appnll't"tl by Iii,.. us FIKKI and Drug l\ dmin i5Iraliox; ,ul 

Sde,'· j,·,; R"\i\A'~I.I JJm"n), :!fNJ9 . 0 C\r.rri~hl. M,ndl 1971i , ;'maimll S,.,.i<'l), "f IIr"II"-S.\~ lr'" 
rl"II",,,,·i.lI~ .II" ·. ". t 

I, 

" 
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Dexmethylpheni'date Hydrochloride 
I II I .• f l . 1 III I 'f 

• De;.;methylphcnidate hydrochloride. the d-thrco enantiomer of racemic 
methylphenidate hydrochloride, is a eNS stimulant tlwt has phannacologic 
actions that are qualitatively similar to those of amphetamines. ) 

Uses 
Dexmethvlphenid;lIe' hydrochloride Is used alohe or combined with behav

ioral treatment as an 'adjunct to 'psychological, educ'atlonal, social , and other 
remedial measures in the treatment of attention deficit hyperactivity disorder 
(A DHD). :1- f) ;to .... 

. - Attention Deficit Hyperactivity Disordcr - Dexmethylphenidatc 
hvdrochloride id"~ed alone or corTIHin'ed '~vi l li behaviural1treadncnt as a'n ad
junc t to p~ycl;ological, edu~atitlTla l , social , and other remedi~ 1 measutes in the 
treatment of ADHD (hyperkinetic disorder, }{yperkincti~ synJ~om~ of child
hood} minim:!1 brain dvsfuncl ion) in drcfullv selected children 6 years of age 
and older, adolescch(s ~ antl aduik I • J II I' -

Efl1cacy of dexmethylphenidate nydrochloride convemion:!ltabiets for this 
indication was established lill 2 placebo'-'controllJd tlinicaltrials in patients 0:: 
17 years of age who met ElSM~rV criteria for ADHD. In llhe first controlled 
clinical triul, i1J1provemcnt in symptom ~core.~ from baseline lt9 st).ldy end (4 
weeks) ,was gr~¥ter in childrcI! receiving dexm~thylpheniqate t hydrochloride 
conventional tablets than in those receiv,ing placebo. In lthe , secon~ tria,l, chi!
~Iren who hag resp'opded to dexmethylphcnid::uc.hydrochloride as conventional 
tablets in, a 6-week open-l<Jbellrial wen; rand9mized to reccivc1this fonnulation 
of the ~l1!g for an additional 2 weeks or to rec~eive placebo. Treatment failure 
occurred lin 631'0 of patients receiving placebo compared ,with 17% of those 
receiv~ng dexmethylpllenidale. "! r I.- f. 

Efficacy of dexmethylphenidate hydrochlod de extended-release tablets for 
this indication \V:!s established in clinical trials in children 6 years of age and 
older, adolescents, and adults who met DSM-IV ... critcria. for ADHD.Jn a con
trolled-clinical trial in pcdialrie patienlS 6-17 ycars of agc, improvement in 
symp\ol~l s from baseline to study dnd t7 wJcks) was greater in chilctfen re· 
cei vin.!:\ dex'mcthylphenidutc ' hydrochloride extended-release capsules than in 
thbse receiving 'placebo. Because' a limited number of adolescents wbre'enrolled 
in the trial, data from (he thai were insurJicient to a'deqJ,itci/asse'ss eflh!acy 
of thc' extended-release capsules in adolbscents; however, ertlc'acy of dexme
thylphenidate hydrochloride extended-release Capsules in iidolescents is s'up
ported by pitann<lcokinet ic dala and by evidence of the ertl£acy ol:Son~!ltiona t 
lahlets of the drug in this population. In a controlled clinical trial in adults IS-
60 years of age. improvement in signs and 'symploms of AOHD froin bascline 
to study end l(5 wl'Cks) wus grcater in adults receiving dexmethylphenidate 
hydrochloride extended-release cllpsules than in those receiving placebo. 

For further infonnation on the managcment of ADHD, see Uses: AUention 
Dc/kit Hyperaciivily Disorder. in Methylphenidate Hydrochloride 28:20.9~. 1 

I r ) 'I' III J 

Dosage and Administ~ation 

• Administ~ation Dexmdthylphenidale " hyarochloride conventional 
t:lblcts' llft! Ildminislercd orally I\vicc Jaily wiihout reganl tOt meals: the manu
fllctLrer recommend~ that d{)ses be administcr~d at least 4 hours apart. I 

D~xm~thylphcnidate hydrochioride dtcnded-rcle;,~e capsules are admin
istered orally once daily in the morninf with o'r without foGd. TIIC cap,sules 
should be SW<lllowed intact and should 1/01 be cmshed, ctle~cd, or diJ idcd. 
Altbmati vely,' the emire con\ents of Iheflex tcndcd-release tapsule)(s) Jmay he 
spr inkled onto a small a}nou'nt' (e.g.', a spoonful) of apples'uuc~ immd Ji,lIely 
prior to adminislration, n ie entire sprihkle/applesauce mixture should be taken 
immediately ;lnd shoul,d not b~ ~tored for use at a later time. I.. .'," 

I l' 11" " , II r 
. ; Dosage I The recommcnded initiul dosage of dexmethylphenidatc Ihy
drochloride as conventional toblets ~ in pntiems 6 years of age and older who 
currently arc not receiving racemic mcthylphenidate or are receiving stimulants 
other than methylphenidate is 2.5 mg twice daily.)n patient~ to years of age 
and older who are being transferred fr6m racemic methylphenida)e' to dexme
thylphenidate ,tl)crapy, the initiaIgex,lll ~thylphe~idate hydrochlpride dosage is 
one-half the current mcthvlphenidatc hydrochloride dosage. Dosage of dex
methylphenidate hydrochloride m.ly ~ increased bY2.5-5 mg daily at weckly 
intervals. up tll a maximum qosllge or 2() ~g daily . . 

TIle recdOlmcnde'd, ini tial do~age of,dex methylphenidate hydrochloride as 
extended-release capsules in patients who currently are' not receiving dexme
thylphenidale ~r racemic methylphenidatg o'r \Vho are receiving stimulants other 
than methylphenidale is 5 mg once daily for pediatric patients 6 ycars of age 
and older or 10 mg once daily for adults. Patients currently receiving dexme
thyl.phenid:lte hydrochloride conventional tablets lIIay be sw itcllcd to the ex
!Cnded-release capsules at1thc same total daily dobge. In patients being trans
ferred from racemic methylpheliidale to Udmethylphenidate thcmpy, the initial 
dexmethylphenidatc hydrochloride dosage is one-half the1curTelit methylphen
idate hydrochloride dosage. Dosage of dcxmethylphenidatc _hydrochloride may 
be increa~ed by 5 mg daily in pediatric patients oLby_lO mg daily in adults at 
wcekly inter\'als, up to a maximum dosage of 20 mg daily. I i 

.Elosage of dexmethylphcnidate must be carefully udjusted laccording to in
dividuul requiremcnts and response. The patient should be observed for a sul~ 
ficiem duration at a given dosage to ensure that maximum benefit has been 
achicved before dosage ndjustment is considered. If a bcncllcial effect is not 
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allained after apPfoprimc <.Io!>ugc adjuslmcnt over a I-month period, tlcxmc
thy lphcnidulc (hempy should be discominucd. If pumdoxical aggnlVUlion of 
symploms or olhcr adverse errCCls occur during dcxmclhylphcnid:lIc therapy, 
dosage should be reduced or (he drug discontinued if necessary. 

The long-term efficacy (i.e .. exceeding 6 weeks for conventional tablets or 
7 weeks for extended-release capsules) has not been evaluated syslcmmically 
in controlled studies; therefore. the long-teml usefulness of the drug should be 
rcevalualcd periodically in patients receiving dcxmelhylphcnidnle for extended 
periods. In patients who have responded 10 dexmethylphenidate thempy,l thc 
drug should be discontinued periooically to asscss the patient's condition; im
provement may be maintained temporarily or pennancntly after tbe drug is 
discontinued. For children or adolescents whose symptoms are not severe out
side the ~chool sclling, drug holidays mny be :llIempted [or nil or pan of the 
summer to assess continuing: efficacy and need for such therapy as well as to 
minimize adverse effects. 

• Special Popu lalions No special popUlation dosage rccomlllend;.!tions 
at thi s time. 

Cautions 

• Contraindicafions M;.!rked ,Ulxiety, tension. and agitation, since £lex· 
mcthylphcnidate may uggf;jvute these symptoms. Glaucoma. Motor lics or 11 

family hi story or a diagnosis of Tourettc 's syndrome; however. the American 
Academy of Pediatrics (AAP) slates tha! the presence of tics before or during 
medical management of ADHD is Ill)f an absolUic conlfaindication to stimulant 
drug use. (Sec the opening discussiun in Cautions, in Methylphenidate Hydro
chloride 2H:20.92.) Recent (within 14 l duys) administration of monoamine 
oxidase (MAO) inhibitors, since hypertensive eri.~is could result. 
• Known hypersens itivity to dexmethylphenidate, methylphenidate, or any 
ingredient in the fonnulatioll. 

• Warnings/Precaulions Warnings Dexmethylphenidale hydro
chloride shares the toxic JXJtentials of racemic methylphenidate. and the usual 
precautions of racemic met hylphenid.lle thempy should be observed. 

AhUlie I'utential. Tolerance and psychologic dependence with varying de· 
grecs of nbnonnal behavior can occur with chronic abuse of dexmethylpheni
date. Psychot ic episodes can occur, panicularly ·with parenternl abuse. Dex
mcthylphenidUle should be used with caution in patients with n hislDry of drug 
or alcohol depcnt.lence. Caution also may be indicated in patients with comorbid 
conduct disorder or II chaot ic family. If the risk of drug abuse by the patient 
or the putient's peers or family is considered high, a nonstimulant drug may 
be preferable . 

_ Withdrawal. Abrupt withdrawal of dexlllcthylphmidate following pro
longed administration may unma~k severe depression. Long-tenn follow-up 
may be required. 

Sudden Death <lnd Serious Cardiom.!>cular [l'emls. Although Il causal re la
tionship to stimulants hao;; not been estllhlishcd. sudden unexplained death. 
stroke, and myocardial infarction have been reponed in adults receiving usual 
dosages of stimulunts for the treatment uf ADHD. Sudden unexplnined death 
also has been reported in children and adolescents with structural cardiac ab
normalities or other serious cardiac conditions receiving usual dosages of eNS 
stimulants. Resulls of one retrospective" casc-control epidemiolog ic stut.ly 
showed a possible associ ation between usc of sti mulant medications le.g., 
methylphenidate) and sudden unexplnined demh in healthy children and udo
lescents. (Sl!e Pediatric Usc under Warnings/Precautions: Specific Populations, 
in Cautions.) Given the study limitations, the US Food and Drug Administf'oltion 
(FDA) is unable to conclude Ihat these dma affect the overall risk and benefit 
profile of stimulant med ications used 10 Ireal ADHD in children and adoles
cents. Amphetamines or other stimulants shou ld not be discontinued by p;lrents 
of children or patient<; recl!iving these medications for ADHD before consu lting 
with their clinician. Because of posllnarketing reports and results of this and 
other epidemiulogic studil!s, thl! FDA is conducting an ongoing review of sufety 
of amphetamines und other stimulants 10 eva luate a possible link between usc 
of these agents and sudden death in children. To detennine whether there is a 
direct caus:!l relationship between usc of stimulants and serious ,Idversc car
diovnscular events, the Agency for Heahhcare Rcsearch and Quality (A HRQ) 
and FDA announced in 20tH that they arc collabomting on a large study eval
uating clinical d;un on .. pproximately 500.000 :.dults <lnd children who received 
these drugs for munagement of ADHD during a 7-year period ending in 2005; 
data collection ror the study is expected to he completed in 2009. 

Children, adokscents. and adults who :Ire being considered for stimulant 
therapy shou ld undergo a thorough medical history review (including evalua
tion for a family history of sudden death or ventricular arrhythmia) and physical 
examination to detect the presence or cardiac disease, und should rece ive fur
ther cardiac eV<llumion (I!.g., ECG, I!chocardiogram) if initial findings suggest 
such disease. Although some serious ctlrdiac cond itions arc independently us
sociated with an increased risk of sudden deilth. CNS stimulants generally 
should 1/01 be used in chi ldren. adolescents , or adults with known serious struc· 
tural cardiac abnommlities, cardiomyop:llhy , serious heart rhythm abnonnuli
tics, cnronary anery disease, or other serious cardiac conditions. Patients who 
develop cxertional chest pain. unexplained syncope, or other manifestations 
suggl!stive of c<lrdiac disease during stimulant therapy should undergo prompt 
cardiac evaluation. 

For further infonnatioll nn screening for curdiac conditions, selecting ap
propriate candidates for stimulant therapy, and monitoring for treatment-emer-

gent cardiac conditions, see Cardiovascular Precautions under CaUl ions: Pre
cautions and Contmindications, in the Amphetnmines GencmI Statement 
28:20.04. 

[ffects un Olund Pr~S5ure and Heurt Rate. Stimulants cause modest in
creases in average blood pressure (i.e .. by about 2--4 mm Hg) and heart rate 
(i.e., by about 3-6 beats/minute); larger incre:lses may occur in some patients. 
Although modest increases would not be expecled to have shorHenn sequelae. 
all patients should be monitored for larger changes in blond pressure and heart 
rate. Caution is advised ill patienl~ with underlying medical conditions that 
might be affected by increases in blood pressure or hean rate (e.g .. hyperten· 
sion, heart failure, recent myocardial infarctiun. vemricular arrhythmia). 

Psychiatric [ffects. Slimu lants mny cxacerbnte symptoms of behavior dis
turbance and thought disorder in patients willi a preexisting ps)'chotic disorder. 

Stimulants should be used with caution in the management of ADHD in 
patients with comorbid bipolar disorder because of the potential for precipita
tion of mixed or manic episodl!s in such patients. Priur to initiating stimul.mt 
therapy, patients with ADHD and comorbid depressive symptoms should be 
carefully screened to dctemline if they arc at risk fur bipolar disorder; such 
screening should include a detailed psychiatric history (e .g .. family hi story of 
suicide, bipolnr disorder, or depression). 

Psychotic or manic symptoms (e.g .. hallucinations, delusional thinking, ma
nia) have been reported in children and adolescenTS without prior history of 
psychotic illness or munia who recei\'ed usu:11 dosages of stimulants. In a 
pooled analysis of muhiplc short-tenn . placebo-controlled studies, such symp
toms occurred in "bout 0.1 % of patients receiving usual dosages of stimulants 
(i.e., methy lphenidate, :lnlphetamine) compared wilh 0% of those receiv ing 
placebo. If psychotic or manic symptoms occur during sti mulant thempy, a 
caus;.!1 relationship to stimulants should be considered, and discontinuance of 
therapy ma)' be appropriate. 

Aggressive behavior and hostility frequently ure observed ill children and 
adolescents wi th ADHD nnd havc been reported in patients re(:eiving drug 
therapy for the disorder. Although a causal relationship to stim ulants has not 
been establislied. patients beginning treatment for ADHD should be monitored 
for the onset or worsening o f aggressive beha\' ior or hostility. 

Gr~wlh Suppres.~lon. ,Prolonged administr;uion of stimu lanls in children 
with ADHD has been associated with at least a temporary suppression of nor
mal weight and/or height pallcms in some patients. Results of an ;.!nalysis of 
weight and height pallcms in children 7-13 years of 'I£e suggested that treat
ment with methylphenidate for up to 3 years W(IS assm:iated with a temporary 
s lowing in growth rate (on average, height ga in \\'a.~ suppressed by about 1. em 
and weight gain was suppressed by 2.7 kg Dver 3 years), without evidence uf 
growth rebound during this period or development. In 'a 7-week controlled 
study in children and udolescenls, patients receiving placebo gained a mean of 
0.4 kg. while those receiving dexmethylphenidutc hydrochloride extended-re
lease capsules hw a mean of 0.5 kg. Published data arc inadequate to detennine 
whether long-tenn use of amphetamines may cause similar suppression of 
growth; however, it is anticipated that ampheiamines. like methylphenidate, 
also cause temporary growth suppression. Therefore. the manufacturers ofstim
ulant preparations state that growth should be monitored during therapy with 
stimulant~. and children who arc.,nOl growing or gai ning height,or \\' ~ i,g ht as 
expected1 may require temporary Idiscontinuallce of therapy. However, AAP 
states that studies of stjmu lants in children gcnerully have found little or no 
decrease in expected height, witli any decrease in growth early in treatment 
being compensated for later on. (Scc Cautions: Gl and Growth Effects"in 
Methylphenidate Hydmc.hloride 28:20.92.) • 

Seizures. lllerc is some clinical evidence lhat stimulanlo;; may lower the 
seizure threshold in patients with a history of se izures, in those ,wiill prior EEG 
abnonnalities but 110 history of se izufCs, and, very rardy, in those , without a 
history of seizures and no prior evidence of EEG abnunnalities . One pmient, 
without a history of se izure disorder. expcril!lIced II seizure while receiving 
dexmethylphenit.lute during a controlled clinicaltrinl. If sc izures occur. the drug 
should be di scontinued . t 'j ' I· 

VisU1i1 Effeels. Visual disturbances (d ifficu lty w~th accommodation, 
blurred vision) huve been repdrted in patients rl!ceiving stimulants. , 

General Precautions Hematolugic Monitoring. The manufacturer 
recommends periodic monitoring of completc hlood cell count (CBC). ' with 
differentiul. and platelet coonts during prolonged therapy: ho}vcver, AAP and 
many clinici.lOS consider routine hematologic moniioring unnecessary in pa
tie1nts receiving recommended stimulants (c,g., IIlcThylphl!nidate, ampheta
mines) in the absence of clinical signs {e.g., fever, sure throat, unusual bleeding 
or bruising) suggestive of hcmatolqg ic .toxici ty., fj 

Specific Populations I'regnuncy_ , Cntegory C. (Sec Users Guide.) 
LaeTatiun. Not known whether dexmethylphCilidarc is distributl!d into 

milk; caution if used in nursing women. 
Pl!diotric USC!. Sa fety lind efficacy of dcxmc thylphenidute nOI establi.~hed 

in chilt.lren younger than 6 years of age. and therefore the manufacturer states 
Ihat the drug should not be used in this age group. 

Therapy with _stimulants may be associated with at least a tempomry sup
pression of growth in children. (Sec Growth Suppression under Wamings/pre
cautions: Wamings, in Cautions.) 

Sudden death has been repofted in children and t1dokscents with structur:ll 
cardiac abnonnalities or other serious cardiac conditions receiving usual dos· 
ages of eNS' stimul ants. Results of one retrospective, case·control epidemio-
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logic study suggested a possible association between usc of stimulant medi
cations and sudden unexplained death in heulthy children and adolescents. (Sec 
Sudden Death and Serious Cardiovascular Events under WarningslPrecautions: 
Warnings, lin Cautions.) ), 

Rcnullmpuirmenl. Sufety and efficacy of dexmethylphenidatc not estab-
lished in patients wilh renul impairment. 1 

Hepatic Impairment. Safety and eflicncy of dexmethylphenidate not es-
tublished in patients with hepatic impainnent. f 

• Common Ad\'ersc En'eets Abdominal pain, fever, unorexia, and 
nausea each occurred in 5% or more of patients receiving dexmethylphenidate 
hydrochloride conventional tablets in clinicultrials and were at least twice us 
frequent in patients receiving the drug as in those receiving placcbo. Twitching 
(motor or vocal tics), anorexia, insomnia, and rachycardiu each resulted in 
discontinuance of dexmethylphenidate hydrochloride conventional ' tablets in 
approximately I % of patients. I 

Decreased appetite. headache, dyspepsia, dry mouth. anxiety, 'and pharyn
golaryngeal puin each occurred in 5% or more of patients receiving dexme
thylphenidate hydrochloride extended-release capsules in clinical trials. 
Twitching (motor or vocal tics), anorexia, insomnia, und tachycardia each re
sulted in discontinuance of dexmethylphenidate hydrochloride extended-re
lease capsules in approximately 1% of pediatric patients. In adults, insomnia, 
jillery feeling, anorexia, and anxiety each resulted in discontinuance of therapy 
in ahout 1- 2% of patients. 

Nervousness and insomnia are the most commonly reported adverse effects 
in patients receiving racemic methylphenidate prepar.l1ions. J. 

Drug Interactions 

The possibil ity that dmg inter:lclions reported 'wiih racemic methylpheni
d~te also could occur with dexmethylphenidate should be considered. 

• Cardiovascular Agenls Potential phannacologic interaction (in
creased hypertensive effects) with concomitant use of'pressor :Igents and dex
methylphenidate; ~aution advised. Pharnlacodynamic intcraction,,(decreased 
antihypertensive effect) reported with concomilUnt'use' of racemic methylphen
idate and antihypertensive agents. Serious adverse effects have occurred rarelv 
in pat ients receiving racemic methylphenidate and c1bnidine' concomitantly; 
causality not established. I ! II 

! r ,j 

• Antieonvulsants Potential phamlacokinetic ~nteraction (decreased 
melUbolism of anticonvulsant agent) with concomit:mt usc. of racemic meth
ylphenidate and anticonvulsant.~ (e.g., phenbbarbital, pllenYlOin, primidone). 
Monitoring of plasma allliconvulsant ,concentrations is recofTImended when 
methylphenidate is initiated or discontinued in patients recciving anticonvul· 
sams: adjus tJll~rt of :l~ticonvu!sant dosage may be required. I 

• Anticoagulants Potential phannacokinetic interaction (decreased me· 
tabolism of anticoagulant) with concomitant usc of racemic methylphenidate 
and coumarin anticoagulants. Monitoring of prothrombin time (PT)/intema
tional nonnalized ratio ONR) is recommended whcn methylphenidate is initi
ated or discontinued in patients receiving coumarin :mticoagulants: adjustment 
of anticoagulant dusage mlly be required. " 

• Antidepressants Phannacolugic intemction (pb~sible hypertensive 
crisi s) with monoamine oxidase (MAO) inhibitors. (Sec Cautions: Contrain
dications.) Phannacokinetic interaction (decreased metabolism 01' antidepres
sant agent) reported with concomiwnt use of racemic methylphenidate and 
tricyclic ant'ideprcssants (e.g .. imipramine. clomipramine, desipramine ) or se
lective serotonin-reuptake inhibitors. Adjustment of anfidepressant dosage may 
be required when methylphenidate is initiated'or discontinued. .-

• . Drugs Melabolized by Hepatic Microsomal Enzymes Phar· 
mLcokinctic in'teraction 'unlikelv. I • , , -
• Drugs Affecting Gl pH Studies to evaluate the effects of changes 
in £:lstric,pH on the absorption of,dcxmethylphenidate hydrochloride admin
istered as extended-release capsules have not been perfonned to date, However, 
the potential exists for a phammcokinetic interaction (altered release of dex
methylpHenidate hydrochloridc) between Focalin- XR extt;nded-rclease 'cap
sules and drugs that alter gastric pH (e.g .. antacids, acid suppressants). 

II 1 I '1 I ,It \~ I I 

Description 

Dex'methylphenidate hydtochloride. the more phannacoldgica\ly active (d
rhrco) enantiolller of racemic methylphenidate hydrochloride, is h CNS stim
UI!lOt .' The mechanism of action in the treatment of allention deficit hyperaJ
tivitv disorder (ADHD) has not been detenninJd. ' 

Dexlllelhylphenidate hydrochloride is well absorbed following oral lidmin
istration. Because of flrst-pass metabolism, mean absolute bioavailability is 22-
:!5%. When dexmethylphenidate hydrochloride is administered orally as con
ventional tablets in fasting patiems. peak plasma concentmtions arc achieved 
within 60--90 minutes after a dose. When the drug is administered as extended
release capsules (Focal ins XR), peak pl:lsma concenlmtions are attained at 1.5 
hours and again at 6.5 hours after a dose. Extendcd-release capsules are ab
sorbed more slowly but to the same extent as conventional tablets. Plasma 
concentrations of dcxmethylphenidate achieved following singlc-dose oral ad
ministr:ttion of dexmethylphenidate hydrochloride capsules are comparable' to 
the dexmethylphcnidate concentrations achieved following single-dose oml ad
ministr:nion of mcemic methylphenidate hydrochloride capsules at equimolar 
doses (twice the total mg amount of dexmethylphcnidate hydrochloride). Dex-
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methylphenidatc is metabolized principally by de-esterillcation to fonn d-ri
talinic acid, which has liule or no phannacologic activity. In vitro studies in
dicate that [he drug does not inhibit the cytochrome P-450 (CYP) enzymc 
system. The mean plasma elimination half-life of dexmcthylphenidate is 2-3 
hours in children or 2-4.5 hours in adtllt.~. 

Dcxmethylphenidate hydrochloride is commercially available as conven
lionaltublets and 'extended-release capsules. Each bcad-fllled dexmethylphen
idatc hydrochloride extcnded-release capsule (Focalin ~ XR) contains one-half 
of the dose as immediate-release bends and one-half as enteric-coated, delayed
release beads, thus providing an immediate release of dexmelhylphenid:lle hy
drochloride followed by a second delayed release of the drug. 

Advice to Patients 

Importance of providing patient or caregi ver with a copy of the manufac
turer's patient infomlation (medication guide); di scuss and ;mswer questions 
about its contents (e.g., beneHl~ and risks of stimulanuherapy, appropriate use) 
as needed. Importance of instructing the patient or caregiver to rcad and un
derstand the contents of the mcdication guide before initiating therapy and e;lch 
time the prescription is refilled. i 

Importance of infonning clinicians immediately of :my adverse cardiovas
cular (e.g., chest pain, shortness of breath, fainting) or psychiatric effects (e.g., 
hallucinations. delusional thinking, mania). ' 

rmportance of taking the drug exactly as' prcscribed. 
Importance of not chewing or crushing ihe bead~ contained in the c:\.psules 

and of not storing the sprinkle/food mixture for later usc. 
Importance of infonning clinicia,ns of existing or contemplated concomitant 

therapy, inclJding prescription and OTC drugs and herbal supplements, as well 
as any concomitant illnesseslconditions (e.g .. glaucoma, cardiac/cardiovascular 
disease. mental/psychiatric disorder, scizurcs, suicidal ideation or behaviors, 
history of substance abusc). I 

Importance of women infonning clinicians if they arc or plan to become 
pregnunt or plan to breast·fecd. 

Importunce of informin~ patients of other important precautionary infor-
mution. (Sec Cautions,) , .1 

Oven'iew~ (see Users Guide). For additional information on this drug 
until a more detailed monograph is developed and published, the manu
facturer's labeling should be consulted. It ist essential that the manufac
turer's labeling be consulted for more detailed information on usual cau
tions, precautions, contraindications, potential drug interactions, 
laboratory test interferences,'and acute toxicity, 

Preparations 

Dexmethylphenidate hydrochloride is subject to control under the Federal 
Controlled Substances Act of 1970 as a schedule II (C-II) drug. 

ExcipienlS in commercially availaWe drug prepamtions may ,have clinically 
important effects in some individuals: consult specific product labeling for details. , 
Dexmelhylphenidate Hydruchloride 

Oral ' 

Capsules, 
extended
release 
(containing 
beads) 

" Tablets 

5 mg (beads, delayed
release . enteric-coated 
extended-release 2.5 mg with 
Immediate-release 2.5 mg) 

Focalin'" XA (C-li), Novartis 

" 

10 mg (beads, delayed- Focalfn '" XR (C-II), Novartis 
I release. enteric-coaled ! I 

extended-release 5 mg wilh 
immediate-release 5 mg) II. 

15 mg (beads, delayed- . Focalin~ XA (C-III, Novartls 
release. enteric-coated iI 
extended-release 7.5 mg with 
immediat~-re!ease 7.5 mg) I, 
20 mg (beads. delayed- Focalin " XR (C·II). Novartis 
release, enteric-coated 
extended-release 10 mg with 
imm~d iate-re lease 10 mg) 

2.5 mg Focalln· (C·II), Novartis 
11 5 mg 

'10 fOg '" 
Focalin" (C-II), Novartis 
Focalln ~ (C-II), Nov8rtis 

!;f'l r "/CII R('\'i.<i(l1~' Decc",her 20U9 . ('l C"l'yn l!/lI. lu/r 200:: . ,\meric,," SOdNY 'if J/cl1lrll·Sy .<lcm 
l'/IIIrIIIIICi,\I.I'.IIII'. 

" .,' . , " 
" 

'" 
., ,. . ., 
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Risperidone ATYPICAL ANTlI'SYCHOTICS 28, [6.08.04 

mended humanldosage on a mg/m~ basis have not revealed evidence of fetal 
malfonnation. However, risperidone has been shown to cross the placenta in 
rats, and an increased rJte oL stillborn rat pups occurred ut dosages 1.5 times 
higher than the ma.ximum recommended human dosage on a -mg/m~· busis. In 
3 reproductive studies in rats. there was an increase in pup deaths during the 
first.4 'da),s of lactation at dosages 0.1 -3 times lthe human dosage on a mgjm~ 
basis. il is nol known whether these deaths resulied from a direct effect on the 
fetuses or pups or to effects on the dams. In a separate reproductive study in 
rats, an increased numherlof pup daths (m birth or by the day after hirth ) and 
a decrease in birth weight were observed in pups of dams treated with ,rispcr
idone dosages titat were 3 times the maxi mum recommended human dosage 
on a mg/m~ basis. Rispcridone also appeared to impair maternal behuvior. as 
evidenced by reduced weight gain and decreased survi val (from day 1-4 of 
lactation) in pups born 10 control dams but reared by risperidone-tremed dams. 

Allhough there arc no adequate and controlled studies to date in humans, 
one case of agenesis of the corpus callosum has been reponed in an infant 
cxposed III rispcridone in utero; however. a c:lusal relationship to risperidone 
therapy is unknown. Reversible extrapyramidal adverse effects in the neonate 
also were observed following postmarkcting use of risperidonc during the third 
trimester of pregnancy. Risperidone should be used during pregnancy only 
when the potential benefits juslify the possible risks to the fetus. The crfect of 
rispcridone on labor and delivery in humans is unknown. 

Risperidone {O.I6--5 mg/kgl has been shown to impair mating, but not 
fertility, lin Wislar 'mls in 3 reproductive studies al dosages 0.1 - 3 times the 
maximum recommended human dosage on a mg/m'~ hasis.IThe effect appeared 
!O be in females since impaired mating behavior was not noted in the Segment 
I'study' in which males only were treated. Sperm motility und serum testosterone 
concentration's were decreased in beagles at dosuges 0.6-10 times the human 
dose on a rng/lIl ~ basis. Serum testosterone and sperm parameters partially 
recovered but remained decrease1J after treatment was discontinued. A no-effect 
doshge was lUll found in these studies in either rats or dogs. 

Risperidone and its principal active metabolite, 9-hydroxyrisperidone , are 
distributed inio milk. The manufacturer states that women receiving ri speridone 
should avoid nursing. 'W • , ',. 
Description 

~isperidone is a benzisoxazolc-derivativc antipsychotic agent and is chem
ically unrelated to other antipsychotic agents. While rispcridotle slmres some 
of the phanllacologic actions of other amipsychotic agems. the drug has been 
described as an atypical or second-generation antipsychotic agent since many 
of its CNS effects differ from those of typical or tirst-generation agents (e.g., 
butymphetlones. phenothiazines) . The exact mechanism of antipsychotic action 
of risperidsme ha~ not been fully elucidated but. like that of clozapine, appears 
to ,be more complex than thut of most other antipsychotic agents and may 
involve antagonism of central fype 2 serotonergk (5-HT ~ receptors and central 
dopamine D2 receptors. I 

SumMon* (see Users Guide). For addilional informution on this drug 
unli! a mure detailed m()n()graph li~ developed and published, the manu
facturer's lubeling should be consulted. It is essential that the labeling be 
consulted fur detailed infurmatiunjon the usuul cautions, precautions, and 
contraindieutions concerning potential drug interactions and/or Il.lborattlry 
test interferences and for information lin acute toxicity. ., 
Preparations 

Excipients in ~o/nmeh:ially available drug preparations lIlay have clillically 
imponant effecy; in some individuals: consul! spcdlic p}oduct labeling fordet:lil s. 

,1 I lJl , 

Risperidone 

Oral 
Solution 1 mg/mL 

.' Tablets 0,25 mg 

0.5 mg 
I, '_ 1 mg 

1(1, • I 
2mg 

3mg I 

4 mg 

Tablets, orally 0.5 mg 
disintegrating 

1 mg 

" , 'I 2mg ., 1 3mg 

4 mg 

Parenteral 
For Injectable 25 mg 
suspension, 
extended-
release, for 1M 
us~ 

." 
2492 

'" ". 

Risperdat~ , Janssen 
I, If' 

Risperdai" (Sl:Ofcd), Janssen 

Risperdal lll (scored). Janssen 

Risperdal ~ (Scored). Janssen 

Risperdal ~ \scoTt'd). Janssen 

Risperdal ~ t.~ ~ort'd) , Janssen 

Risperdal ' (.'iCnreu), Janssen 

Risperdal ~ M-TAB1:, Janssen 

Risperdal~ M-TAB ' , J~nssen 

Rlsperdal '" M-TABII, Janssen 

Rlsperdal '" M-TAB1, Janssen 

Rlsperdal '~ M-TAB ~ , Janssen , 

Rlsperdal" Consta ' (,lVail,lblc as 
dose pack containing a SnmrtSitc'" 
needle·li'ce vial acecs~' dt'vice, a 
Needle·Pro" safelV nl'Cdle, and with 
2-mL pretilled ~y;inge diluent). 
Janssen 

AHI"S DnuG INFonMATIoN'" 2010 

37.5 mg 

I, 

50 mg 

Risperdal ,s Consta ' (available as 
do~c pack wntaining a SrnartSile· 
needle· free vial access device. a 
Needle-Pro" safety net'dlt'. and with 
2·rnL prclilled syringe diluent') . I 
Janssen 

Risperd~ [ 1< Consta" (available as 
dose pack containing a SmanSite
needle-free vial access device, a 
Needle·Pro- safet~ ~eed~e, and with 
2-mL prcfillerl synnge lhluent). 
Janssen 

tU~ is n'I\ cnm:mly indnde ll in Ihe taheling nppro"c,l hy 11M: US rood nlllJ Drug Admini.' lrnl in" 

Srkdt'd IIn·i.,L"., Jill''',,,}, 2009. 0() C""yri.~III , .1I"y !"y". '\"':'rj,.",;'.t"" (IY ,1 JI .. "IIII -S.\J It'm " 
PlmrllJ,,'-;.,r .•• fm·. '" 

" 
Ziprasidone 

• Zipr.asidons has been referred 10 as an atypical o~ second-generation anti-
psychotic agent. .' 'IJ 

Uses 

• Psychotic Disorders Schizophrenia Zipr:tsiuone is used for the 
symptomatic management of schizophrenia. Drug therapy is integral to the 
management of acute psychotic episodes and accompanying violent behavior 
in patients with schizophrenia and generally is required for long-teon stabili
zation to 'sustain symptom remission or control and to minimize the risk of 
re lapse. Antipsychotic agents lire the principal class of drugs used for the man
:lgement of all phases bf schizophrenia. Patient response and tolerance to an
tipsychotic agents arc variable. and pUlients who d{i not respund to or tolerate 
one drug may be successfully treated with an agent from a different class or 
with a different adverse effect pr6li1e. 

Because uf ziprasidllne's greater capacity to prolong the QT/QT,.-intcrval 
compared with that of several other antipsychotic agents. usc of ziprasidone 
may be reserved for patients whose. disease fails to respond adequalcJy to ap
propriate courses of other amipsychotic agents. (See Prolongation of QT inter
val under Warnings/Precautions: Warnings. in Cllutions.) However, it should 
be noted that patients with a hi story of resislllnce to antipsychotic thempy (i.e., 
failed to respond to adequate courses of 2 or more :lnlipsychotic agent.~) usually 
were excluded in clinical studies of ziprasidone. 

Efficacy of oral ziprasidone was evaluated in 5 placebo-controlled studies 
of variable duration (4 short-tenn [4-6 weeks] and one long-leon [52 weeks]), 
principally, in patients with schizophrenic disorders in hospital sellings.' Zi
prasidone appears to be superior to placcbodn improving both positive and 
negative manifestations in acute exacerbations of schizophrenia and in reducing 
the rate of relupse for up 10 52 weeks. 'I 

Although results of it limited comparative ' study suggest that oral ziprasi
done hydrochloride dosages of 16U mg daily may be as effecti ve as oral hal
operidol 15 mg daily in reducing positive symptoms of fichiznphrenia, a reliable 
and valid comparison of zipmsidone and oral haloperidol cannot be made at 
this time based solely on thi s study due to, its relatively small sample size (9U 
patients), high dropout rate (51. I %),Iand brief duration (4 weeks). Data from 
olle unpublished comparative st udy also suggest thnt ziprasidone hydrochloride 
(mean dosage of 130 mg daily) may be us effective as olanzapine (menn dosage 
of 11 mg daily) in the treatme!ll of schizophrenia. 

Ziprasidone is used 1M for lthe manugclllellt ,of acute agitation in pUlients 
with schizophrenia for whom treatment with ziprasidone is appropriate and 
who require. an 1M antipsychotic agent for rapid control of behaviors that in
terfere with diagnosis and care (e.g., threatening behaviors. escalating or ur
gently distressing behavior, self-exhausting behavior). The emcacy of 1M zi~ 
prasidone for the management of acute agitation in schizophrenia was 
established in si ngle-day controlled trials in hospital se ttings. Beeuuse there is 
no experience regarding the safelY of administering zipnL~idone 1M to schiz
ophrenic patients already receiving oral ziprasidone, concomitant use of oral 
and 1M formulations of ziprasidone is 1101 recommended, 

For additional infonnation on the symptomatic munugement of schizophrc
nia, including trelltment recommendations and results of the Clinieul Antipsy
chotic Trials of Intervention Effectiveness (CATIE), sec Schizophrenia and 
Other Psychotic Disorders under Uses: Psychotic Disorders, in the Phenothi
azines Generul Statement 281 16.0H.24. 

• Bipolar Disorder Ziprasidotle is used for the treatment of acute manic 
and mixed epis'odes (with or wilhJJt psychotic features) associated with bipolar 
I disorder. According to DSM-IV criteria, manic cpisodes are distinct pc1'iods 
lasting 1 week or longer (or less than I \veek if hospitalization is required) of 
abnonnally and persistently elevnted, expanSive, or irritable mood accompa
nied hy at least 3 (or 4 if the mood is only irritability) of the following 7 
symptoms: grandiosity. reduced need for sleep, pressure of speech. flight of 
ideaS'. distractibility, increased goal-directed activity (either socially. at work 
or school, or sexually) or psychomotor agitation, and engaging in high risk 
behuvior (e.g., unrestrained buying sprees, sexual indiscretions, foolish busi
ness inveslments). 

Efficacy of ziprasidone in the treatment of acute manic and mixed episodes 
has been demonstrated in 2 short-term (3 weeks ' duration), double-blind, plae 
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cebo-colllrolle(j trials in pmicnts who met the DSM-IV criteria for bipolar I 
disorder and who met diagnostic criteria for an acute manic or mixed episode 
(with or without psychotic features). 1lle principal rating instruments used for 
assessing manic symptoms in these trials were the Maniu Rating Scale (MRS). 
which is derived From the Schedule for Affective Disorders and Schizophrenia
Chunge Version (SADS-C) with items grouped as the Manic Syndrome subs
calc (e.g .. elev,l1cd mlXXl. less need for sleep, excessive energy, excessive uc
tivity, grandiosity) , the Behavior and Ideation Subscale (irritabi lity, mOlOr 
hyperactivity, accelermed speech, racing thoughts, poor judgment). and im
paired insight. and the Clin ical Global hnprcssion-Severity of Illness Scale 
(CGI-S), which was used to assess the clinical s igni ficance of treatment re
sponse. 

In the li rst 3-week, placebo-controlled trial. ziprasidone hydrochloride W<lS 
given at an initial dosage of 40 mg twice daily on the first day and SO mg I\vicc 
daily on the second day; dosage adjustment in :20·mg twice daily increments 
within a dosagc range of 40--80 mg twice daily was then permitted for the 
remainder of thc study. TIIC mean daily dosage of ziprasidone hydrochloride 
in this study W'1S 132 mg. In the ~econd 3-weck, placebo-controlled trial, pa
tients also were give n an initial dosage of ziprasidone hydrochloride 40 mg 
twice daily nn the first day; subsequent dosage titration in 20-mg Iwice daily 
increments within a dosage range of 40---80 ms twice daily was permilled. The 
mean daily dosage of ziprasidone hydrochloride in this slUdy was 112 mg daily. 
Z ipra"idone wus found to be superior to placebo in the reduction of the MRS 
total score and the CGI-S score in both of these studies. 

For the initial management of less severe munic or mixed episodes in pa
tients with bipolar disorder, current American Psychiatric Association (APA) 
recommend:ltions state thut monotherapy with lithium, valproate (e.g .. vul
proute sodium, valproic acid , divalprocx), or an antipsychotic such as olunza
pine may be adequate. For more severe manic or mixed episodes, combinalion 
therapy with an antipsychotic and lithium or valproate is recommended as first
line therapy. For further information on the management of bipolar disorder. 
see Uses: Bipolar Disorder in Lithium SuIts 28:28, 

1lle manufacturer slales thai efficacy of zipr:.sidone has n01 been system
atically eVlllua!ed for long-tcrm usc (i.e .. exceedi ng 3 weeks) or for prophy
lactic use in patients with bipolar disorder. 

Dosage and Administration 

• Administration Ziprasidone hydrochloride is administered orally 
twice daily with food. Ziprasidone mesylutt.! is administe red only by 1M injec
tion. 

The commerdally availahle lyophilized powder of ziprasidone mesylate 
for injection must be reconstituted prior to adrnini~tration by adding 1,2 mL of 
sterile water for injection to single-dose vials of ziprasidone to provide II so
lution containing 20 mg/mL. Other solutions should not be used 10 reconstitute 
z iprasidone mcsylate inject ion. and the drug should not be admixed with o ther 
drugs. The vials should then be shaken vigorously 10 ensure complete disso
lution. Strict i1septic technique must be observcd since the drug conlains no 
preservative. Following reconstitution. ziprasidone mesylutc for injection is 
stable for 24 hours when protected from light and stored at 15---30cC or for up 
\0 7 days when refrigerated at ~---8~c' Ziprasidone mesylate injection shou ld 
he inspected visually for particul:lIe matler and discoloration prior to admin
istration wbencvcr !\olution and cnnt:liner permil. 

• Dosage Dosage of ziprasidone hydrochloride is expressed in temlS of 
the hydrochloride monohydrale. Dosage of'liprasidone mesylatc is exprt!.'ised 
in terms of ziprasidone. 

Schiz.ophrellia Oral Dosage. For the symptomatic management of 
schizophrenia. the reconullended initial adult dosage of ziprasidone hydrochlo
ride is 20 mg orally twice daily. Dosage may be increased <lfler a minimum of 
2 days at each dosage up to a maximum recommended dosage or 80 mg twice 
daily. To ensure usc of the lowest effective dosage, however, it is recommended 
that patients be observed for several weeks prior to upward titrations of zi
prasidone dosages. While a relationship between dosage and antipsychotic ef
fect has not been established, the effective dosage of ziprasidone hydrochloride 
in clinical studies generally ranged fro m ~0---1O() mg twice daily. TIle manu
fac turer states that dosages exceed ing 80 mg twice daily generali}' arc not 
recommended. and silfet}' of ziprasidone hydrochloride in dos<lges exceeding 
100 mg twice daily has not been established. 

The optimum duration of ziprasidone thempy currently is not known, but 
m<lintenance therapy with zipmsidone hydrochloride 20--80 mg twice daily has 
been shown to be effective for up to 5~ weeks. However, the manufacturer 
states that no additional benefit has been demonstrJted for ziprasidone hydro
chloride dosages beyond 20 mg twice daily . P<ltients responding 10 ziprusidone 
therapy should continue to receive the drug as long as clinically necessary and 
tolerated. but at the lowest possible effective dosugc, ami the need for continued 
therapy with the drug should be reassessed periodically. 

1M Dusage. For the prompt control of acute agitation in patients w ith 
schizophrenia. the recommended initial adult 1M dose ofziprasidone is 10-20 
mg given as u single dose. Depending on patient response, doses o f JO or 20 
mg may be repented every 2 or 4 hours, respectively. up to a maximum cu
mulative dose of 40 mg daily. 

Oral thempy shou ld replace 1M therapy as soon as possible. Safety and 
efficacy of administering ziprasidone mesylute 1M injection for longer thun 3 
con~ecutivc days have not been evaluuted, Because there is no experience re
garding the sufety of administering ziprnsidonc mc~ylute 1M injection to pa-

tienls wilh schizophrenia who already arc rece iving or.!1 zipmsidone hydro
chloride, the concomitant usc of oml and 1M fonnulmions of zipra .. idone is not 
recommended by the manufac turer. 

Bipolar Disorder Oral Dusagc. For the management of acute manic 
and mixed episodes IIssoc iated with bipolar disorder (with Of without psychotic 
features), the recommended initial adult do~age of ziprasidone hydrochloride 
i~ 40 mg orally twice daily on the first day of tlll.:rapy. Do~age should then be 
increased 10 60 or 80 mg twice daily on the second day of therapy, Subsequent 
dosage adjustments based on efficacy and tolerability may be made within a 
dosage range of 40---80 mg twice daily. In the flexible·dosage clinical trials, the 
mean daily dosage of ziprasidone hydrochloridc was approximately I~O mg. 

1lte optimum duration of z ipmsidone hydrochloride thempy for bipolar 
disorder currently is not known. While it is genem lly agreed that phaml:lCologic 
Ire<l tment beyond an ucute response in m:mia is desirable , both for maintenance 
of the initial response and for prevention of new m:lllic episodes. therc are no 
systematically obtained data to suppOrllhe u~c of zi prasidolle beyond 3 weeks. 
Therefore, the manufacturer sl:ltes that clinicians who clcct to usc ziprasidone 
for extended periods shou ld periodically reevaluate the long-tenn risks and 
benefits of the drug for the individual patient. ' 

• Special Populations No special IXlpulation dosage recommendations 
at this time. 

Cautions 

• Contraindications Known history of QT prolongation (including 
congenital long QT syndrome), recent acule myocardial infarction, or uncom
pensated heart failure, (Sec Prolongation of QT Interval under Wamings/prc
cJutions: Wamings, in Cllutions.) Concomitant therapy with other drugs thm 
prolong the QT intervaL (See Drug Interactions: Drugs that Prolong QT Inter
vaL) Known hypersensit ivity to ziprasidone. 

• Warnings/Precautions Waruillgs Increased l\1ortulity in Gerlut· 
ric Patients with Demcntia·rell.ted Psychosis. Geriatric patients with dementia· 
related psycho~is treated wi th mypical :mtipsydtotic drugs <lppcar to be at un 
increased risk of death compared with that among patients receiving placebo. 
Analyses of seventeen placebo-controlled lrials (averat.e duration of 10 wLocks ) 
revealed an approximate 1.6 - to 1.7-fold increa~c in mortality among geriatric 
patients receiving atypical antipsychotic drugs (i.e .• :Iripiprazole. olanzapine, 
quetiapine, risperidone) compared with that in patients receiving placebo. Over 
the course of a typical IO-week controlled trial, the rate of death in drug-treated 
patients was about 4.5% com pared with a rate L)f about ~.6% in the placebo 
group. Although the causes of death were varied, most of tlte deaths appeared 
10 be either cardiov,lscular (e.g., heart failure. sudden death) or infectious (e.g .. 
pneumonia) in nature. The manufacturer states that :r.ipra.'iidone is 1I0t approvetl 
for the treatment of patients with dcmentiil-related psychosis. (Sec Geriatric 
Use under Wamings/Precautions: Specific Populations, in Camions.) 

I'rnlungatifln of QT Inten·u!. Prolongation of the QT interval can result in 
an occurrence of ventricu lar arrhythmias (e.g., torsades dc pointes) andlor sud
den dealh. In one study. oral ziprasidone prolonged the QT interval on ECG 
by a mean of Y---I4 msec more than thut observcd in putients receiving risper
idone, olunzapine. quetillpine, or haloperidol, but approximately 14 m~ec less 
thun that observed in patient~ receiving thiorida7.ine, In a study evaluating the 
QT/QT~ prolongmion effect of 1M ziprusidone, the mean increase in QT~ from 
bJseline following 2 1M injections of ziprasidone (21l mg, then 30 mg, which 
is 50% higher than the rccommcndetltherapeutic dose) or haloperidol (7.5 mg, 
then 10 mg) , given 4 hours apart, was 12.8 or 14.7 msec. respectively. There
fore, <l lthough torsildes de pointes wns not associated with 7.iprasidone Iherapy 
when the drug was administered OIl recommended do~ages in prcmilrkeling 
clinical studies. experience with the drug is 100 limited to rule out the possibility 
that zipmsidone may be associated with a greater risk of sudden death than 
other antipsychotic agents. Patients at particular risk of torsades de pointes andl 
or sudden dealh include those with bmdycardia, hypokillemia, or hypomag
nesemia. those receiving concomilUnt therapy with other drugs that prolong the 
QTc interval. <lnd those with congenital prolongmion of QTc interval. The man· 
ufacturer states thai ziprasidone should be avoided in patients with congenital 
prolongation of the QT interval or a history of cardiac arrhythmias and in those 
receiving concomitant therapy with other drugs that prolong the QT" interval. 
(Sec ClIulions: Contraindicat ions and Drug Inter;u:tions: Drugs that Prolon£ 
QT Interval.) 

Baseline serum potassium and magnesiulll concentrat ions should be deter
mined in patients at risk for substantial electrolyte (i .e., potassium: magnesium) 
disturbances. panicularly those receiving concomitant diuretic therapy, and hy
pokalemia or hypomagnesem ia ~hould be corrected prior to initiJting ziprasi
done. Clinical and ECG monitoring of cardiac fUllction, including appropriut t.! 
ambulatory ECG monitoring (e.g., Holter monilOrillg)~ is recommended during 
ziprasidone therapy in patients ;'vith symptoms tlwt cnuld indicate torsades de 
pointes (e.g" dizziness, palpitations, syncope). Ziprasidone thempy ~hould be 
discontinued if the QT( interval exceeds 500 msec. 

Ncurult!ptic Mnll~n:mt Syndrumt!. Although no cascs have been confirmed 
to dalc in palicJl{s receiving ziprasidone. lIeuroleptic malignant syndrome 
(NMS). a potentially fatal syndrome requiring immediate discontinu;lIlce oFthe 
drug and intensivc symptomutic treatment, may occur in patients receiving 
antip~ychOlic ngents, For additional infomtation on NMS, sec Extrapyramidal 
Reactions under Cautions: Nervous System Effects. in the Phcnothiazines Gen
eral Statement 2R: 16.0H.24. 
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Ziprasidone ATYPICAL ANTlI'SYCHOTICS 

Tardh'C Dyskinesia. Like other antipsychotic agents, usc or ziprasidone 
may be associated with tardive dyskinesias, a syndrome of potentially irre
versible. involuntary. dyskinetic movements, Although emergence or tmdive 
dyskinesia wa~ not spccilically evaluated in clinical sllIdies or ziprasidone, usc 
of the drug wa'i associated wilh either no change or small reductions in the 
Ahnonnal Involuntary Movcment Scale tAIMS ) scores from baseline in one 
year-long study of the drug. Howt.!vt.!r. differences among antipsychotic agents 
in their potential to caust.! tardive dyskint.!sia have not been established defini
tively . For additional inronnation on tardive dyskinesia. see Cautions: Nervous 
System Efrects. in the Phenothiazines General Slatemem ~8:16.08.24. 

Hyperglyccmia lmd Dillbeles Mellitus. Severe_hyperglycemia, sometimes as
sm:iated with ketoacidosis, hypcrosmolar coma, or death, has been reported in 
patients receiving certain atypical antipsychotic agents (e.g .. ciozapine, olan
zapine, quetiapine. risperklone), While confounding factors such a'i an in
creased background risk of di:lbetes mellillls in patiems with schizophrenia and 
the increasing incidence of diabetes mellitus in the general population make it 
difficult to establish with ct.!rtllinty the relationship between usc of agents in 
this drug class and glucose abnonnalities, epidemiologic studies suggest an 
increased risk of treatment-emergent hyperglycemia-related adverse events in 
patients treated with the atypical antipsychotic agents included in the studies 
(e.g .• cloz:lpine. olanzapine. quetiapine. risperidone); it remains to be deter
mined whether ziprasidone also is associated with this increased risk. Although 
there have been rcw repons of hyperglycemia or diabetes in patients receiving 
ziprasidone, il is not known whether the paucity or such rcpons is due to 
relatively limited experience with the drug. 

Precise risk estimates ror hyperglycemia-relatcd·adverse events in patients 
treated with atypical antipsychotics currently are not available. While some 
evidence suggests that the ri sk for diabetes may be greater \vith some atypical 
anti psychotics (e.g., clozapine. olanzapine) than with others (e,g., quctiapine, 
risperidonel in the class, available data arc connicting and insuftidcnt to pro
vide reliable estimates of relative risk associated with usc orthe various atypical 
antipsydlOtics, , 

The manufacturers o r atypical antipsychotic agents state that patients with 
preexisting diabetes mellitus in whom therapy with an, atypical antipsychotic 
is initiated should be closely monitored for worsening of glucose control; those 
with risk factors for diabetes (e,g .. obesity. family history of diabetes) should 
undergo fasting blood glucose testing upon therapy initiation and periodically 
throughout treatmt.!n\. Any patient who develops manirestations or hypergly
cemia during trealment with an atypical antipsychotic should undergo, fasting 
blood glucose testing, In some cases. patients who developed hyperglycemia 
while receiving an atypical antipsychotic have required continuance of anti
diabetic treatment despite discontinuance of the suspect drug; in other cascs, 
hyperglycemia resolved with discontinuance of the antipsychotic. 

For further infonnation on managing the risk ofhypcrglycemia and diabetes 
mellitus associated with atypical antipsychotic agents. sec Hyperglycemia and 
Di<Jbetes Mellitus under Cautions: Precautions amI Contraindications, in Clo
zapine 28: 16.0l:L04. 

SellsitiJ,;ty Reactiolls Rllsh. Rash and/or unicaria, possibly relmed 
to dosc ami/or duration of therapy, occurred in about 5£;0 or patients in clinical 
studics and have necessitated discominuancc of the drug in about 17'1h or these 
patients. Adjunctivc treatment with antihistamines or steroids and/or drug dis
continuance may be required. Discontinue ziprasidone if altemalive etiology 
of rash cannot be identified. 

Gelleral Precautions CllrdiuVllscular Eneels. Orthostatic hypoten
sion. purticularly during initial dos:lge titration period, has been reported. Use 
with caution in patienls with known cardiovascular or cerebrovascular disease 
and/or conditions that would prt.!dispose patients 10 hypotension (e.g., dehy
dration, hypovolemia. cllncomitanl antihypertcnsive thcrapy). 

Ner\'uus System Effects. Seizures occurred in about 0.4% of patients re-
ceiving ziprasidone in controlled clinical trials. Use with caution in patients 
with :1 history of seizures or with conditions known to lower the seizure thresh
old (e.g .. Alzheimer's disease. geriatric patients). 

Although not reponed in clinic<J1 studies with ziprasidone. disruption of the 
body's ability 10 reduce core body temperature has been associated with use 
of other antipsychotic agents. Usc caution when ziprasidone is administered in 
p:l1ients exposed to conditions that may contribute to an elevation in core body 
temperature (e.g. , dehydration, extreme heat. strt.!nuous exercise, concomitant 
usc of anticllOlinergic agents). 

m Effects. Esophageal dysmotility ' and aspiration hav~1 been associated 
with the use of antipsychotic agents. Usc with caution in paticnts at ri sk for 
aspiration pneumonia (e.g" geriatric patients, those with advanced Alzheimer' s 
dementia). (See Increased Mort illity in Geriatric Patients with Dememiu-related 
Psychosis under Waming.~/Precautions: Wamings, in Calli ions ami sec Geri
atric Usc under Wamings/Precautions: Special Populations, in Caution~ . ) 

Suicide, Allcndam risk with psychotic illnesses: closely supervise high
risk patients. Prescribe in the smallest quantity consistent with good patient 
lllanagellleJ1l to reduce the risk of overdosagc. 

, Sexuul Dysrundion. One ~ase of d~g-induced priapism reported in clinical 
studies or zipmsidone. 

Other Metabolic lind Endocrine Effects. Prolactin concentrations exceeding 
2~ ngJmL were reported in about ~O% of patients receiving ziprasidone in phase 
II or III clinical studies compared with about 4, 46, or H9% of those receiving 
placebo, halopcridol. or risperidone, respectivcly. 
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Median weight gain or 0.5 kg occurred in patients receiving ziprasidone 
compared with no median weight change in thosc receiving placebo. In clinical 
studies. zipra~idone reportedly caused less weight gain than clozapine. ohm
zapine, quetiapine, or ri speridone. 

For additional infonnation on mctabolic erfecl~. see Hyperglycemia and 
Diabetes Mellitus under Wamings/Precautions: Warnings. in Cautions. 

Specific Populations Pregnancy. Category C. (Sec Users Guide .) 
Lactatiun. Not known whether ziprasidone is distributed inlo milk: usc 

in nursing women is not recommended, 
Pediatric U~c. Safety and efficacy not establisht.!d in children younger 

than I S years of age, 
Geriatric Usc. No substantial differences in safety of oral ziprasidone 

relative to younger adults havc been observcd in clinical studb,. Ziprusidone 
mesylUie 1M injections have not been systematically evaluateu in geriatric pa
tients. Lower initial dosages, slower titration. and more careful monitoring 
during the initial dosing period may be advisable in some gcriatric patit.!nts, 
(Sec Increased Mortality in Geriatric Paticnts with Dementia-related Psychosis 
under Wamings/Precautions: Warnings. in Cautions.) 

Renal Impairment. Commercially ayailable ziprasidone mesylate injec-
tions comain sulfobutylether J3-cyclodextrin sodium, an excipicnt that is cleared 
by renal filtration. Therefore, zipra'iidonl.! injt.!ctilln should be used with caution 
in paiients with renal impainnent. 

• Common Adverse Effects Adverse efrects occurring in more than 
5% of patients with schizophrenia rcceiving oral ziprasidolle and UI least twice 
the frequt.!ncy of placebo include somnolence (14%) and respiratory tract in
fection (H %). 

Adverse effects occurring io more than 5% of patiellts with schizophrt.!nia 
receiving 1M ziprasidone 10 or ~O mg and at a rrequency twice thaI reported 
among those receiving 1M ziprasidonc 2 mg include somnolence (209{1), head-
ache (13 %), and nausea (12%). I 

Adverse erfects occurring in morc than 5%!of patients with hipnlur mHniu 
receiving oral ziprasidone and at> least twice the frequency of placebo indude 
somnolence (31 % ), extrapyramidal symptoms (31 'l(! J. dizziness (16%). akath 
is ia (10%), ahnonnal vision (6!71,), asthenia (M'i,), and vomiting (5 %). 

Drug Interactions 

• Drugs that Prolong QT lotenaJ Potential phammcniog ic illler
action (additive effect on QT interval prolongation: concomitant usc contra
indicated) when ziprasidonc is uscd wli(h drugs thai arc known or consistently 
oh5ervt.!u to prolong tht.! QTc interval (c.g .. dofetilidc. 50t:llol. quinidinc. other 
Class la and II1 antiarrhytlunics, mesoridazine. thioridazine, chlorprclInazine, 
droperidol, pimozide, sparfiox:lcin, gali!1oxacin. mdxi!1o,'iacin, halofantrine, 
mefioquine. pentamidine, arsenic trioxide, levontethadyl acetate [no longer 
commercially available in the USl, dolasctron mesylale. probucol, tacrolimus), 
Ziprasidone also is contraindicated in patients receiving drugs shown In cause 
QT prolongation as an effect and ror which this efrect is described in the full 
prescribing infonnation as a contraindication or a boxed or holded warning. 
(See Cautions: Contraindications and Prolongation of QT interval under Wam
ings/Precautions: Warnings in Cautions.) 

• Hypotensive Agents Potential pharmacologic interaction (mlditive 
hypotensive erfects). 

• Other CNS Agents Potential phanllaeologic interaction (<Jdditive 
sedative errects). 

• Levodopa and Dopamine Agonists Potehtial phaml:lcologic imer-
::lction (antagonistic effects). t " 

• Drugs Affecting Hepatic Microsomal Enzymes Inhihitors or in
ducers of cytochrome P-450 (CYP) 3A4 isoenzyme; potential phamJ:lcokinClic 
interaction (altered metabolism). Inhibitors ur inducers of CYP1A2. CYP~C9. 
CYP2C I9, or CYP2D6 isoenzymes: phannacokinetic interHction unlikely. 

• Protein-bound Drugs Phannacokinetic interaction unlikely. 

Description 

Ziprasidolle is a benzisothiazolyl piperazine-derivative antipsychqtic agen! 
that is chemically unrel"ted to other currently available antipsychotic agents 
(e.g., hutyrophenones, phenothiazines) ilnd has been referred 10 us an atypical 
or second-generation antipsychotic agent The exact mechani sm or antipsy
chotic action of ziprasidone has nol been rully elucidated but, like that of other 
atypical antipsychotic agents (e.g., olanzapine. risperidone ), may illvolve all
tagonism or central t:ype 2 serotonergic (5 - 1'IT~ ) receptors and central dopamine 
D2 receptors. lAs wilh other drugs that nrc efrective in bipolar disorder, the 
precise mechanism of anti manic action or ziprasidone has not been fully elu
cidated. Antagonism of various olher receptors (e.g., hist:tmine HI receptors, 
Cf!-ildrellergic receptors) may contribute to otlier therapeutic and adverse efrects 
(e.g., orthostatic hypotension. somnolence) observed with ziprasidone. 

Zipmsidone is extensively metabolized in the liver principally via reduction 
by aldehyde oxidase with minimnl cxcretion of unchanged drug in urine (less 
than 1% ) or feces (\css than4(;bl. About one-third o r ziprasidone' s metabolic 
clcarance is mediated by the cytochrome P-450· (CYP) 3A4 isoenzyme. Zi
prasidone did not inhibit CYP.IA2. 2C9. 2C19. 2D6, or 3A4 isoenzymes in 
vitro. 
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Advice to Patients 

Imparlance o f reading manufacturer 's paticni infomlation. 
Imporlance of infonning clinicians of ex isting orcontemplaled concOmilUnI 

therapy. including prescription (sec Drug !nteructions: Drugs Thm Prolong QT 
Interval) or OTC drugs. dietary supplements, and/or herbal products. us well 
as any concomitunt illnesses (e.g .• curdiovasc ular disease. diabetes mellitus). 

Because somnolence and impairmenl of judgment. thinking, or mOlar skills 
may be associated with ziprasidone, avoid driving. operating machinery, or 
performing hazardous tasks while taking ziprJsidone until gain experience with 
the drug's effects. 

Imporlance of taking medication exactly as prescribed by the clinician. 
Imporlancc of women infonning clinicians immed iately if Ihey :'Ire or plan 

to become pregnuni or plan to breast- feed. 
Imparlance of informing patients of other imponant precautionary infor

mation, (See Cautions. ) 
O"er"iew (see Users Guide), For additional informalion until a more 

detailed monograph is developed and published, the manufadurer's la
beling should be consulted. It is en'clltial tlml the manufudurer's lulleling 
be consuited for more detailed information on usual cautions, precautions, 
contraindications, polential drug inler::actions, laborator)' test interfer
ences, and ocute toxicity. 

Preparations 

Exdpicnts in commercially available drug prcP<lrJtiOrlS may have clinically 
important effects in some individuals: consult specific product labeling fordctails. 

Ziprasidone Hydruchluride 
Oral 
Capsules 20mg 

40mg 

60mg 

80mg 

Ziprasidone Mcsylate 

Parenteral 
For injection, 20 mg (of zlprasidone) 
for 1M use 
only 

Geodon ~ , Pfizer 

Geodon "', Pfizer 
Geodon", Pfizer 
Geodon -, Pfizer 

Sdrrlrd H",·i.liOIl.I' lUlU"" .I· :!II(}'J. 0 C"/'.\1 i.~/!I. S"t,/,·IIII"., : (/01. tl lllr, inw S"d ,'I,\" "1 "r<Jtl",.~.\·.IIrlll 
Plu/lmw·i.I1:',tl11". 

BUTYROPHENONES 28:16.08.08 

Haloperidol 
, 
• Haloperidol is a butyrophcnone-uerivative antipsychotic agent. The drug is 
considered a conventional or Jirst-generation antipsychotic agent. 

Uses 

• Psychotic Disorders Haloperidol is used for the symptomatic man· 
agement or psychotic disorders. Drug Ihempy is inlegra l to Ihe managcmcnt of 
acute psychotic episodes and accompanying violent behavior in plllients with 
schizophrenia and generally is required for long-tenn stabilization to improve 
symptoms between episodes anu to minimize the risk of recurrent acute epi· 
sodes. Antipsychotic agents arc Ihe principal class of drugs used ror the man
agement of all phases of schizophrenia and genera lly arc effective in all sub· 
types of the disorder and subgroups of patients. Conventional antipsychotic 
agents, such as haloperidol, g.enerally arc considered to exhibit s imilar efficacy 
in treating acute psychotic symplOms. although they val)' in their pOlency lind 
adverse effect prolile. Haloperidol is a high-potency antipsychotic that has been 
shown 10 be eflective in the management of acute and stable phoses of schizo
phrenia, but is frequently associ'lled with c)(trJpyramidul reuctions such as uk
athisia, dystonia. or parkinsonian symptoms. cvcn at low dosages. 

Resu lts of shon·tenT1 studies indicate thm haloperidol is morc effective th an 
placebo anu equall y or less effective than atypical antipsychotics in the treat· 
ment of positive le.g .. uelusions, hallucinations) nnd negative symptoms le.g .• 
withdrawal from socinl interaction , blunted emotional ex pression) of schizo· 
phrenia. Howcver, in one clinical study, haloperidol was less cffective than the 
atypical antipsychOl ic agent risperidone in preventing relapse in adult outpa
lients with clinically active schizophrenia or schizouffeClive di sorders who 
were assigned 10 receive eilhef drug for a minimum of I year. In Ihis sludy, 
approximately 4()% o f patients in the study who received usual dosa!:es of 
haloperidol had relapsed by Ihe end of the sludy compared with approximlllely 
25% of Ihose reeeh'ing usual dosages of rispcridonc. Because atypicul antip
sychotics appear to be at least as effective in the trealment of positive symptoms 
and possibly more effective in the treatment nf negative symplOms of schi zo
phrenia and have fewer extrapyramidal reactions. some clinicians prefer usc of 
atypical antipsychotics ruther than convetlliona l anlipsychotics. such as halo-

Haloperidol DUT\' J{OI'JI E1'I'ONES 2M: 16.08.118 

perido!. for lhe manugcment of schizophrenia, e.'\cept in stable palienls who 
have had good response 10 con vcntional anlipsychotics without major adverse 
effects, in patients who require 1M therapy. which is not yet avuilable for some 
mypical antipsychotics. and for the acute management of aggression/v iolence 
in some patients. particularly those requiring long.acting (depot) parenteral 
preparmions. However. p:ltienl response and tolerance to antipsychotic agents 
ure variable. and patients who do not respond 10 or tolemte one drug may be 
successfully treuted with un agent from a different class or with u different 
auverse effect profile. 

111e long-acting decanoate ester of haloperidol is used parc/llerally princi
pall y in patients requiring prolonged untipsychot.ic therapy (c.g., patienls wilh 
chronic schizophrenic disorder). Parenlerul anlipsychotic Iherap), wilh a long.
acting preparation may be part icul arly useful in patients wi th a history of poor 
compliance. In addi tion, long-acling antip~ycholic pn:parations may ~ useful 
in patients with suspected GI malabsorption or vmiuble OJ absorption of the 
drug. The principal dis:ldvan tage of long-acting parellteral antipsy~hotics is the 
inability 10 tenninate the drug's action when severe udverse reactions occur. 
Lnng~acling antipsychoti c preparations should not he used in the acute mun
agement of severc ly agitated patients. Generally. p'ltienls should be stabilized 
on antipsychotic medication prior to convcrsion to haloperidol decanoUlc ther
apy and should have previously received and tolerated a shoner-actill£ halo· 
peridol preparation so lhat Ihe possibil ilY of an ullexpccled adverse reaction 
that potentially could not be reudily re\'ersed folluwing the decanoate can he 
minimized. For further inlonnation nn the usc of ant ipsychotic agents ill the 
symptomat ic treatment of schizophrenia, sec Uses: Psychot ic Disorders. in the 
Phenothiazines General SllItemenl 28: 16.mtJ4. 

• Tourette's Syndrome Haloperidol is used fur the control of tics and 
vocul utterances of Tuurenc's syndrome lGi lies ue la Toureuc's syndrome) in 
children and adults. Haloperidol generally has been considered the drug of 
choice for the managcment of Tourelle'S syndrome and pimnzide has been be 
nn erfective altemutive in some patients who huve an inudequate respollSe to 
or do not tolefill e haloperidol. Because limileu data suggesl that pimuzide may 
be more effective than haloperidol in reducing lies and pimozide appears 10 he 
beller tolemled Ihan h:l loperido!. some clinicians :lIId ex perts pre fer the use of 
pimozide in pmicnts wi th Tourclle' s syndrome. 

In children wi th lic disorders ,(e.g., Tourclle's syndrome) and comorbid 
attention ddicit hypcmctivity disoruert (ADHD) in whom stimulants alone 
cannot control tics. haloperidol may be used concomituntly with a stimulant. 

• Delirium AllIipsychOlic '1gcnts, mainl y huloperidol. have been used in 
the management of deliriull1t . 

Gelleral Consideratiolls Delirium,is prim:ipally a disturb'lIlce of 
consciousness, allcntjon. cogn it ion. and pcrceplion but also !lIay affect skep, 
psychomotor acti \' ity, 'lIld cmot ions. II is a COI1\ IIIOII psychialric illncss alllong 
medically compromised patienls, particularly hospil:llized patients. and may be 
a harbinger of subswntial murbidity and mortal ity. 

PreralelJce alld Course The prevalence uf delirium in hospil:llized 
medically ill p:ltiellts ranges from 10-30%; in those who arc eluerly, deliriUTll 
ranges up to 4(]%, Up to 25% of hospitalized cancer patients and 30-.Hl% of 
hospitalized patients with acquired illllllullodelkiency syndrome (AIDS ) de
velop delirium. Up 10 about 50% of postoperati ve patients develop deliriulll , 
and up to 80% of tenninnlly ill patients develop it ncar death. EEG abnormal· 
ities. mainly genem li zed slowin£, have fai rly good scnsitivity for aiding in the 
diagnosi .~ or delirium. but the ahscnce of such changes does not rule oul the 
diagnosis. Prodromal manifestations may progress 10 full -blown delirium over 
1-3 days: the duration of delirium generally rall!:es from less than a week to 
more than 2 months. but typically docs not exceed 10-12 days. Symptoms 
persist for up to 30 days or longer in up to 15% of patients. and frequently 
persist for longer than I month in geriatric patients. Although most patients 
recover full y, delirium may progress to stupor. coma. seizures, and death. par
iicularly if untreated. Full recovery is less likely i(l geriatric patients and pa
tients with AIDS. possibly bccause of underlying dementia in bOlh popUlations. 

Underlyill£ gencral medical conditions associ at ed \vith delirium include 
CNS disorders (e.g .• ilC'ld trauma. scizure :-: . postictal Slate. vascular or degen
crati ve disease). metabolic disorders (e.g .. renlll or hepatic fa ilure. anemia. 
hypoxia, hypogl),(,·emia. thiamine deficiency. cndocrinopathy. fluid or elect ro
lyte imbalance, :Icil..l -base imbalance ). cardiopulmonary disorder (myocardial 
infarction, congestive heart failure. cardiac arrhythmia, shock. respim!ory fai l
ure), and systemic illness (e.g .. substance intoxication Of withdrawu!' infection. 
cancer, sevc re IrHUma, sensory deprivat ion, temperature dysregulation, post
operative state ). 

Mallagement O\'~)\'icw. Clinicians shou ld undertake an essential ar
ray of psychiatri c management tasks designed to pro\lid~ immediate interven
tio~s for urgetll genem l medical conditions, identify and treat the etiology of 
delirium, ensure safelY of the patient and others in contact with the patietll. and 
improve the palienl 's funct ioning. Environment:l l (c.£ .. vary ing light levels in 
intensive care units to heighten awareness aboul time o f day and reduce the 
perception of timelessness ) and supponi"e interventions (e.g .. 10 deal with dis· 
orietllal ion, to assure the patient thaI manifcstations arc lemporary and revc rs· 
ible and do not reflect u persistent psychiatric disorder) also gcn~rally are of
fered to patients with deliriumt and :Ire designed to reduce f.lctors that lIlay 
exacerbate delirium. to reoriem patients, :lnd to provide support. P:ltients mily 
have life-threalening medical conditions that require thempeutic interventinn 
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even before a spccilic or definitive cause of the delirium is determined. The 
goal of diagnosis is tll identify potentially, reversible causes of delirium and 
prevent compliclltions through prompt treatment of these specific disorders. 
Psychiatric management is essential and should be undertaken for all patients 
with delirium. Somatic interventions principally consist of drug therapy. The 
choice o f somatic intervention will depend on the specific features of the pa· 
lie nt's clinical condition, the underlying etiology of the delirium, and any as· 
sociated comorbid conditions. 

Drug Therapy, Antipsychotic agents onen are the drugs of choice for the 
management of delirium t . Although other drugs (e.g., phenothiazines, droper· 
idol) have been used, haloperidol gcnemlly is considered the antipsychotic of 
choice for most patients with delirium because of its relatively low risk of 
anticholinergic activity and of sedati ve and hypotensive effects. In addition, 
haloperidol hus been studied rhost extensively, although few studies have used 
standardized definitions of delirium or reliable and valid delirium symptom 
rating measures to assess symptom severity before and after initiation of treat
ment. For drugs other 'than haloperidol, there have been no large, prospective 
studies that inCluded a control. Evidence of efficacy for such alternative ther
apies, including sec{JIld' generation antipsychotic agents (e.g .. olanzapine, que
tiapine, risperidone, ziprasidone), is principally from small case series, case 
reports. llr open-label s\Udies. In addition, interpretalion of. findings front many 
such case presentations is difficult because of usc of nonstandardized delirium 
definitions and/or inromlalmeasures of delirium symptom severity. In general. 
evidence of the efficacy of anti psychotics, including haloperidol, in the man
'Igcment of delirium comes from numerous case reports and uncontrolled stud
ies. However, evidence from a randomized, double· blind, comparator·drug 
controlled study lhaloperidol, chlorpromazine, and loruzepam) in patients with 
AIDS thut employed standar.dized clinical measures of delirium demonstraled 
clinical superi ority of antipsychotic agents compared with benzodiazepines. 
St.lIistically sign ilkant improvement in Ihe Delirium Rating Scale was evident 
after 2 days in patients receiving haloperidol or chlorpromazine but not in the 
Inr:tzepam group (mean decreases in the score lLe., improvementl were 8. 8.5, 
and I. respectively). The symptomatic improvement in delirium occurred 
lJuickly among patients receiving antipsychotic therapy, usually before initia
tion of interventions directed at the medical etiologies of delirium. 

Although various antipsychotic agents may be given orally, 1M, or IV, IV 
administr:ttion is considered most effective in emergency situlliions or where 
oral access is limited. In addition, some evidence indicUies thut IV administra
tio.n of antipsychotic agents may be associated with less severe e ~trapyramidal 
efkcts. 

Speci:!t Preeautiuns. Antipsychotic agents, particularly IV t haloperidol, 
used in the management of delirium have been assoc iated with lengthening of 
the QT interv.ll, possibly leading to atypical ventricular tachycanlia (torsades 
de pointes), ventricular fihrillation, and sudden death. TIle manufacturer of 
Haldol 1l and the US Food and Drug Administration (FDA) state that although 
injectable haloperidol is approved ollly for 1M injection and I/or f or IV admin· 
i.\·trtltiol/, there is considerable evidence from the medical literature that IVt 
administration of the drug is a relatively common, unlabeled ("off-label") clin· 
ical practice. princip:llly for the treatment of severe agitation in intensi ve care 
units, and recommend ECG monitoring in any patient receiving the drug IV. 
Many clinicians also recommend that baseline and periodic or continuous ECG 
monitoring be performed with special attemion 'paid to the length of the QTo 
interval. Prolongation of the QT" imerval to greater than 450 msec or to greater 
than 15- 25'10 over that in previous ECGs may warrant telemetry, a cardiology 
consultation, and dose reduction or discontinuance.' Serum concentrations of 
magnesium and potassium also should he monitored at base line and periodi 
cally in critically ill patients, especially ihose with baseline QTo intervals of 
440 msec or longer, those receiving other drugs known 10 increase the QT 
interval, and those who have electrolyte disorders. Limited evidence suggests 
that the incidence o~ torsades de pointes in paticnts receiving haloperidol IV is 
about 0.4-3.6%, but may increase to greater than 10% at relatively high IV 
doses (e.g., 35 mg or more over 24 hours). (Sec Cautions: Cardiovasculur 
Effects and also see Cautions: Precautions and Contraindications.) 

• Disruptive neh~vior Disorder ~nd Attention Deficit Hyperac
tivity Disorder 't Haloperidol is used for the treatment of severe behav ioral 
problems in children marked by t.:Ombativeness and/or explosive hyperexcitable 
behavior (out of proportion to immediate provocations), and ror the shorHerm 
treatment of hyperactive children who exhibit excessive motor activity with 
accompanying conduct disorders that arc manifested as impulsive behavior, 
diflkulty sustaining attention, aggression, mood lability, and/or poor frustration 
tolerance. However. the possible risks of tardive dyskinesia, withdrawal dys
kinesia, and other extrapyramidal reactions should be considered. SOllie expert s 
currently recommend usc of halopcridol only for the treatmcllI or comorbid 
tics in children with atlelllion defleit hyperactivity disorder (ADI·ID). Some 
clinicians recommend routine administration of the Ahnormal Involuntary 
Movement Scale (AIMS) to :III children rece iving antipsychotic agents. 

• Nausea and Vomiting Haloperidol also hus been used in the pre
vention and control of severe nausea and vomitingt (e.g .. cancer chemother
apy·induced emesis). Based on limited data, haloperidol appears to be· as ef~ 
feetive as phenothiazines in the prevention of cancer chemotherapy· induced 
emesis. Additional studies arc required to detemlinc the efficacy of haloperidol 
in the prevention and control of severe nausea and vomiting. 
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Dosage and Administration 

• Administration Haloperidol is admini stered orally. Haloperidol lac
tate is administered orally or by 1M injcction, and haloperidol decanoate is 
adminislered hy 1M injection. Pending :lceumulation of further data to establish 
safcty and efficacy , 1M administration of haloperidol lactate or decanoate in 
children is not recommended by the manufacturers. Haloperidol iaauh' also 
has been administered by IV injectiont or inl'usiont . Haloperidol decano:ue 
injection should not be administered IV. 

Haloperidol deeanoate should' be administered by deep 1M injection into 
the gluteal region using a 2 I-gauge needle. The manufacturers of haloperidol 
decanoate state thm the maximum volume of haloperidol Uecanoate should not 
exceed 3 mL per 1M injection sile. I 

Haloperidol hlctate and decanoate injections should be inspected visually 
for particulate matter and discoloration prior to administr.nion whenever so· 
lution and container permit. 

D d ,. , . ,I . 
• ! osage Dosage of halopendol lactate and the decanoate IS expressed 
in terms of halJ perldol. ' I I ., ,~ I • 

There is d msiderahle interindividual variation in'optimum dob gc' require
ments 'Or haloperidol. and dosage must be carefully adjusted according t11 in
dividual 're'quirements and respon:~c . using the lowesrpossihle effective dosage. 
Dosage should be increased more gradually in children and in debilitated, ema· 
ciated, or geriatric patients. Because of the risk of adveT!,e reactions associated 
with cumulative effects of butyrophenones, patients with a hi story of long-term 
therapy with haloperidol and/or other antipsychotic agcms should be evaluated 
periodically to determine whether maintenance dosage could be decreased or 
drug therapy discontinued. 

Oral Dosage For the symptomatic management or psychotic llisorders 
or Tourclle' s di sorder in adults with moderate symptomatology and in geriatric 
or debilitated patients, the usual initial oral dosage of haloperidol is 0.5- 2 mg 
2 or 3 times daily. Subsequent dosage should be carefully adjusted according 
10 Ihe patielll 's tolerance .md therapeutic response. Dosage during prolonged 
maintenance therapy should be kept at the lowest effective level. 

The usual initial oral dosage of haloperidol for adults with severe symp
tomatology and/or chronic or resistalll disorders is 3- 5 mg ::! or 3 times daily. 
To achieve prompt control. higher dosages may be required in some patient s. 
Patients who remain severely disturbed or inadequattly cOlllrolled may require 
dosage adjustment. Oml dosuges up to IOD mg duily may be required in some 
severely psychotic patients. Occasionally, dosages exceeding 100 mg daily 
have been used for the management of severely res istant disorders in adults; 
however, the safety of prolonged administration of such dosages has not been 
demonstrated. 

The usual initial oral dosage of haloperidol in children 3-12 years of age 
ami weighing 15-40 kg is O.S mg daily given in 2 or 3 divided doses. Subse· 
quent dosage may he increased hy 0.5 mg daily at 5- to 7·([ay interval s, de
pending on the. patient's tolerance and therapeutic response. 

For the symptomatic management o f psychotic disorders in children 3- 11 
years of age, the usual oral dosage range is 0.05-0.15 mg/kg daily given in 2 
or 3 divided doses; however, severely di sturbed psychotic children may require 
higher dosages . Dosage during prolonged maintenance therapy should be kept 
at the lowest possible effective level; once an adelJuate response has t,>een 
achieved, dosage should be gradtt:llly reduced and subsequently adjusted ac· 
cording to the patient's therapeutic response and tolerance. 

For the management of non·psychotie behavioral prohlems and for the con
trol of Tourette's disorder in children 3-12 years of age, the usual oral dos:lge 
range is 0.05-0.075 mg/kg d:lily given in 2,or ~ divided doses. Unlike psychotic 
disorders for which prolonged therapy is u~ually required, non· psychotic or 
hyperactive behavioral problems in children may b~ acute, and short-term fld. 
ministration of haloperidol may be adequate. A maximum elTeetive dosage of 
haloperidol for the management of hehavioral problems in children has not 
been established: however, the mnnufacturers state that there is little evidence 
that improvement in behavior is rurther enhanced at dosages grenter than 6 mg 
daily. 

1M Dosage For the prompt control of acutely agitated patients with 
moderately severe to very severe symptoms, the usu:l1 initial adult 1M dose of 
halopcridollact:lte is 2-5 mg tofhaloperid(1) lgh'en as a single dosc. Depending 
on the response of the patient, this dose may be repeated as often as every 
hour: however, 1M administration of haloperidol lactate every 4-8 hours may 
be adequate to control symptoms in some patients. 

Oral therapy should replace short·ncting parenteral therapy as soon as pos· 
sible. Depending on the patient's clinical status, the first oral dose should be 
gi ven within 12- 24 hours following :ldministration of the last parenteral dose 
of haloperidol lactnle. Since bioavailability studies to establish bioequivulencc 
between oral and parenternl dosage forms of haloperidol have not been con
ducted to date. the manufacturers suggesl thm the parenteral dosage adminis
tered during the preceding 24 hours be used for initial :lpproximation of the 
IOtal daily oral dosage required. Since this dosage is only an , initial estimate, 
patients being switched from parenteral haloperidol lactate therapy to orallher
apy should be closely monitored, particularly ror clinical signs and symptoms 
or cflicacYi sedation, and adverse crfects, for the first seveml days following 
initiation of amI thempy. Subsequent dosage may be increased or decrensed 
according to the pmient's tolerance and therapeutic response. using the lowesl 
possible effective dosage. 

For patients requiring prolonged antipsychotic therupy (e.g., putients with 
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Advice to Patients 

Importance of reading manufaClUrcr's p:u icnl infoml.uion. 
Importance of informing clinicians of exist ing or contemplated concomitant 

therapy, including prescription (see Drug Inteructions: Drugs Thai Prolong QT 
Interval) or GTe drugs. dietary supplements. and/or herbal products. liS well 
us any concomitant illnesses (e.g., cardiovascular disease. di<.lbclCS mellitus). 

Becuusc somnolence and impaimlcnl of judgment. thinking, or mOlor ski lls 
may be associmcd with ziprasidonc. avoid driving. operating machinery, or 
perfomling hazardous tasks while taking zipmsidonc until gain experience with 
the drug's effects. 

Importance of Iilking mcdicm ion exactly as prcscrilx-d by the clinician. 
Import;mcl! of women informing clinicians immediately if they arc or plan 

10 become pregnam or plan to breasHced. 
lmportance of infonning patients of Dlher imporlam precaUlionary infor

mation. (Scc Cautions.) 
Overview (S f.!f.! Users Guide). For additional information until a more 

detailed monograph is devcloped and published, the IlJanufaeturer's la
beling should he consuited. It is esscllliui tlmt the manufacturer's lul~eling 
be consulted for more detailed information on usual cautions, precautions, 
eontraindieations, potential drug interactions, laborator)' test interfer
ences, and acute toxicity. 

Preparations 

Excipicnts in commercially available drug preparations may have clinically 
important effects in some individuals; cunsult specific product labeling fordetails. 

Ziprasidone Hydrochloride 

Oral 
Capsules 20mg 

40 mg 

60mg 

aOmg 

Ziprasidonc Mesylate 

Parenteral 
For InJection, 20 mg (of ziprasldone) 
for 1M use 
only 

Geodon", Pfizer 
Geodon'~, Pfjzer 

Geodon", Pfizer 
Geodon", Plizer 

Geodon '" Plizer 

Sdrrt,·,/ Rt,·,.,i,.11.\ J<llIIlI/n · ! fXJ'J. 0 C"f'rr(cht. S"I'I"ml1('r !IXl / . ltmerir,/II S"di'l,l' "f H .. ulril.sy.fI~m 
/'illirnlUrtlH ./IIC. . 

BUTYROPHENONES 28:16.08.08 

Haloperidol 

• Haloperidol is a butyrophcnone-derivativc antipsychotic agent. The drug is 
considered a convl.!ntional or first -generation antipsychutic agent. 

Uses 

• Psychotic Disorders Haloperidol is used for the symptomatic man
agement of psychotic disorders. Drug therapy is intcFr.tlto the management of 
acute psychotic episodes und accompanying violent behav ior in patients- with 
schizophrenia :tnd generally is re4uired for long·teml stabi lization to improve 
symptoms between episodes and to minimize the risk of recurrent acute epi 
sodes. Antipsychotic tlgents are the principal elllSS of drugs uscd for the man
agement of all phases of schizophreni a and generally are effective in nil sub
types of the disorder ami subgroups of patients. Cunventional antipsychotic 
agents. such us haloperidol, generally arc considcred to exh ibit similar efficacy 
in treating acule psychotic symptoms, although they vary in their potency nnd 
adverse effect prolilc. Haloperidol is a high· pDlency antipsychotic that has been 
shown to be effecti ve in the management of acute and stable phases of schizo
phrenia, but is frequent ly associated with extrJpyrmnidal reactions such as ak· 
athi sia, dystonia, or p:lrkinsonian symptoms, even at low dosages. 

Results of sitorHcnn studies indicate that haloperidol is more clTective til.1II 
placebo and equally or less effective than atypical antipsychotics in the treat
ment of positive (e.g., delusions. hallucinations) lind negative symptoms (e.g., 
withdrawal from social interaction. blunted emotional expression) of schizo
phrenia. However. in one clinical study. haloperidol was Icss effective than the 
atypical antipsychotic agent risperidone in prevent ing relapse in adult oUlpa· 
tients with clinicall y active schizophrenia or schizoallcctivc disorders who 
were assigned to recci \'e either drug for a minimum of I year. In this study. 
approximately 40% of patients in the study who recl.!ived usual dosages of 
haloperidol had relapsed by the end of the study compared with approximately 
25% of those receiving usual dosages of risperidonc. Because atypical amip
sychotics appear to be at least as effective in tltc treatment uf positive symptoms 
and possibly more effective in the treatment of negative symptoms of schizo
phrenia lind have fewer extrapyramidal reactions. some clinicians prefer usc of 
atypical antipsychotics mther than convemional amipsychotics, such as hal o-
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peridol. for the management of schizophrenia. except in stable patients who 
havc had good response to conventional anti psychotics without major adverse 
effects, in patients who require 1M therapy. which is not yet available for some 
atypical antipsychotics. and for the acute management of aggression/violence 
in some patients, panicu larly those re4uiring long-acting (depot) parenteral 
preparations. However. patient response and tolerance to antipsychotic agents 
arc variable. and pmients who do not respond 10 or tolerate one drug llIay be 
successfully treated with an agent from a differelll cluss or with a different 
adverse c.rfect prolile. 

TIle long-acting decanoate ester of haloperidol is used parenterally princi
pally in patients TC4uiring prolonged :lOtipsychOlic therapy (e.g. , p:ltients with 
chronic schizophrenic disorder). Parenteral antipsychotic ther:lpy with a long
acting preparation llIay be panicularly useful in patients with a history of poor 
compliance. In addition, long·acting antipsydlO!ic preparOltions may be useful 
in patients with suspected GI malabsorption or variable GI absorption of the 
drug. TIle principul disad.vantage of long-acting parcnteral antipsy~hotics is the 
inability to tenninate the drug's action when severe adverse reactions occur. 
Long-acting antipsychotic preparations should not bl.! uSl.!d in the acute m:m
agemcnt of severely agituted patients. Generally. PillicnlS should be stabilized 
011 antipsychotic medication prior 10 conversion to haloperidol decanoatc titer
apy and should huve previously received and tolerated a shoneHlcting halo
peridol prepardlion so thai the possibil ity of all unexpected adverse reaction 
that potentially cou ld not be read ily reversed following the dccanoate can be 
minimized. For funher infonnation on the usc of anti psychotic ngents in the 
symptomatic treatment of schizophrenia, see Uses: Psychotic Disorders, in Ihe 
Phenothiazines General Statement 18: 16.08.14. 

• TourcUe's Syndrome Haloperidol is used for the control of tics lind 
voculuueranccs of Tourctte's syndrome (Gilles de In Tourette's syndrome) in 
children and adults. Haloperidol generally has been cllllsidered the drug of 
choice for the nlllllagelllent of Tuurette's syndrome and pimolide has been be 
an effective alternative in some patients who have an inadequute respunse to 
or do nOI toler~te halopcrit,lol. Because limited lhlt:1 suggest thaI pilllozide may 
be mure effeclive dum haloperidol in reducing tics .tIld pimozide appears to be 
beller tolerated than haloperidol. some clinicians and expert s prefer the usc of 
pimozide in patiellts with Tourelle's syndrome. 

In children wilh tie dison.lcrs !e.g .. Tourette,'s syndrome) and comnrbid 
attention delicit hyperactivity disordert (ADHDJ in whom stimulant s alone 
cannot control tics. hlllopcridol may be used concomitant ly with a siimulmlt. 

• Delirium Antipsychotic agents. mainly haloperidol. have been used in 
the m:magement of deliriurnt. 

General COll.'dderatiulls Delirium .is principally a dislUrbatu.:e of 
consciousness, attentiun. cognition. and perception but aho may affect sleep, 
psychomotor activity, and emotions. It is a common psychi"t ric illness "mong 
medically compromised patiellis, particularly hospitalized patients. and lItuy be 
a harbinger of substantial morbidity and mortality. 

Pre.'aiellce alld Course TIle prevall.!nce of delirium in hospitalizl.!d 
medically ill patients ranges from 10-]{)%: in those who are elderly. delirium 
ranges up to 4{)c;Q. Up to 25';::' of hospitalized cancer patients and ]0-40% or 
hospitalized patients with acquired inullunodt!liciem:y syndrome (AIDS) dc
velup delirium. Up to about 50!;" of IXlstupcrati ve patients develop delirium. 
and up to !)O!;b of tenninally ill patients develop it ncar death. EEG abnonnal· 
ities, mainly generalized slowing. have fuirly good sensi!ivity for aiding in the 
diagnosis of delirium. but the absence of such changes docs not rule out the 
dia!!nosis. Prodromal manifestations may progress to fuli-blown delirium o\·cr 
1- 3 days: lite duration of delirium generally ranges from less than a week to 
more tlmn 2 months. hul typic:llly docs not exceed 10-11 days. Symptoms 
persist for up to )0 days or longer in up to 15% uf patients. and frequently 
persist for longer than I month in geriatric putieT1ts. Although most patiellts 
recover fully, delirium may progress to st upor, coma. seizures, and dl.!:uh, par
ticularly if untreated. Full recuvery is less likely in geriatric patients and pa
tients with AIDS, poss ibly because of underlying dementia in t;>oth populations. 

Underlying general medical conditiuns associmed \\'i th delirium include 
eNS disorders (e.g .. head trauma. seizures. postictal state. vascular or degen
er.lt ive disease). metabolic disonlers (e.g .. renal or hep.ttic failure. anemia. 
hypoxia, hypoglycemia. thiamine deliciency. endocrinopathy. Iluid or electro
lyte imbalance, acid-base imbalance). cardiopulmonary disurder (myocardial 
inf.trction, congest ive heart failure . cardiac arrhythmia. shock, r('spiratory fuil
ure ), and systemic illness (e.g .. substance intoxication or withdrawal. infection, 
cancer, severe tmUIlli!. sensory deprivation, temperature dysregulation. post
operative stute). 

AlalJagemclIl Over\ iew. ' Clinicians should undertake an ('ssenlial ar
ray of psychiatric manugement tasks designed to proy,ide imm('diute interven
tiuns for urgent general medical conditions, identify and treat the ctiology of 
delirium, ensure safety (If the p:tlient and others in contact with the patient. and 
improve Ihe patient's functioning. Environmental (c.g., varying light levels in 
intensive care units to heighten awareness about time o f day and reduce the 
perception of timelessness ) and supponive interventions le.!! .• to deal with dis
orientation, to assure the patient that mani fes tUlions arc temporary and re\"ers
ible and do not reflect u persistent psychiatric disorder) nlsu generally are of· 
fered 10 patients with deliriumt and arc designed to reduce factors that lllay 
ex acerbate delirium. to reorient patients. and to provide. support. Patients may 
have life-lhreUiening medical conditions that require thcrnpeutic imervention 
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even before a spccilic or delinitive cuuse of the delirium is determined. The 
goal of diagnosis is to identify potentially reversible causes of delirium and 
prevent compliclltions through prompt treatment of these specific disorders. 
Psychiatric management is essential and should be undertaken for all patients 
with delirium. Somatic intervcntions principally consist of drug therapy. The 
choice of sumatic intervention will depend on the specific features of the pa~ 
ticnt's clinical condition. the underlying etiology of the delirium. and any as~ 
sociatcd comorbid conditions. 

Drug Thcrap.\·. Antipsychntic agents often are the drugs of choice for the 
management of deliriulllt. Although other drugs (e.g., phenOlhiazines. droper~ 
iuol) have been used. haloperidol genemJly is considered the antipsychotic of 
choice for most patients with delirium because of its relatively low risk of 
anticholinergic activity and of sedative and hypotensive effects. In add ition. 
IHlloperidol has been studied most extensively, although few studies have uscu 
standardizeu definitions of delirium or reliable and valid delirium symptom 
rating measurcs,to assess symptom severity before and after initiation of treat~ 
men!. For drugs other'than haloperidol. there have been no large. prospective 
studies that included a control. Evidence of efficacy for such alternative ther~ 
apies. including second~generatiun antipsychUlic agents (e.g., olanzapine. que~ 
tiapine, risperidonc, ziprusidone), is principally from small case serics, case 
reports. or opcn~label studies. In addition. interpretation of findings frolll many 
.~uch case prescntmions is dinicuh because of usc of nonstandardizcd delirium 
definitions and/or informal measures of delirium symptom severity. In general, 
evidence of the eflicacy of antipsychotics, including haloperidol, in the man~ 
agement of delirium comes from numerous case repons and uncontrolled stud~ 
ies. However, evidence from a randomized. double~blind, comparator-drug 
controlled s tudy (haloperidol, chlorpromazine, and lorazcpam) in patients with 
AIDS that employed standardized clinical measures of delirium demonstrated 
clinical superiority of antipsychotic agents compared with benzodiazepines. 
Statistically signiHcant improvement in the Delirium Rating Scale was evident 
after 2 days in patients receiving haloperidol or chlorpromazine but not in the 
lora",cpam group tmean decreases in the score [Le., improvementJ were B, B.5, 
ami I, respectively). The symptomatic improvement in delirium occurred 
quickly alllong patients receiving antipsychotic therapy. usually before initia~ 
tion of interventions uirected at the medical etiologies of delirium. 

Although various antipsychotic agents may be given oruHy, 1M, or IV. IV 
administration is consiuered most effective in emergency situations or where 
oral access is limited. In audition, some evidence indicates that IV adminjstra~ 
tion of antipsychotic agents may be associated with less severe extrapyramidal 
effects. 

Special I'recllutiuns. Antipsychotic agents, panicularly IVt haloperidol, 
used in the management of delirium have been associated with lengthening of 
the QT intcrval. possibly le'lding to atypical ventricular tachycardia (torsades 
de poinles). vcntricular fibrillation, and sudden dcath. TIle manufacturer of 
Haldol" and the US Foou and Drug Admi llistration (FDA) state that although 
injectable haloperidol is approved ollly for 1M injection and 1/01 jor IV adm;l/
;.I'/rarioll. there is considerable eviuence from the medical literature that IV t 
administration of the urug is a relati vely common, unlabeled ["off~labcl") clin
ical practice. principally lor the treatment of severe agitation in intensive care 
units, and recommend ECG monitoring in any pmient recciving the drug IV. 
Many clinicians also recommend that baseline and periodic Of continuous ECG 
monitoring be performed with special .1Itention 'paid to the lcngth uf the QTo 

interval. Prolongation' of the QTo interval to greater than 450 msec or to gre.ner 
than [5-25% over that in previous ECGs may w'irrant telemetry, a cardiology 
consultation. and dose reduction or discontinuance. Serum concentrations of 
magnesium and potassium also should be monitored at haseline and periodi ~ 
cally in critically ill patient.s, cspecially those with baseline QTc intervals of 
440 msec or longer, those receiving other drugs known to increase the QT 
interval. and those who have electrolyte uisnrders. Limited evidence suggests 
thm the incidence of torsades dc poillles in patients receiving haloperidol IV is 
ubnut 0.4-3.6%, but may increase to greater than lO~b at relatively high IV 
doses te.g., 35 111£ or more ove r 24 hours). (Sec Cautions: Caruiova.~(.: ular 
Effects and also sec Cautions: Precautions and Contraindications.) 

• Disruptive Behavior Disorder and Attention Deficit Hyperac
tivity Disorder " Haloperidol is used fo r the treatment of severe behavioral 
problems in children marked by combativeness and/or explosive hyperexci table 
behavior (out of proportion to immediate provocations), and for the shon-term 
treatment of hyperactive children who exhibit excessive motor activity with 
accompanying conduct disorders that are manifested as impulsive behavior, 
difnculty sustaining aHention, aggression, mood lability, and/or poor frustration 
tolerance. However. the possible risks of tardive dyskinesia. withdrawal dys~ 
kinesia. and othcr extrapyramidal reactions should be considered. Some experts 
currently recommend use of haloperidol only for the treatmelll of eomo~bh.l 
ties in children with attelllion dc!kit hypcractivity disorder (ADI·to). Some 
clinicians recommend routine administration of the Abnormal Involuntary 
Movement Scale (AIMS ) to all children receiving :mtipsychotic agellls. 

• Nausea and Vomiting Haloperidol also has been used ,in the pre~ 
vention anu control of severe nausea and vomitingt (e.g .. cancer chemother~ 
apy~inuuced emesis). Based on limited data. haloperidol appears to be a~ ef
fective as phenOlhiazines in the prevelllion of cancer cltcmotherapy~induced 
emesis. Auuitional studies are requireu 10 determine the emcacy of haloperidol 
in the prevention and control of severe nausea and vomiting. 
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Dosage and Administration 

• Administration Haloperidol is administered orally. Haloperidollac~ 
tate is administered omlly or by 1M injection, and haloperidol decanoate is 
administered by 1M injection. Pending accumulation of further data to establish 
safety and efficacy. 1M administmtion of haloperidol lactate or decanoate in 
children is not recommended by the manufacturers. Haloperidol lactale also 
has been administered by IV injectiont or infusiont. Ha[operidol decanoate 
injection should /lor be administered IV. 

Haloperidol decanoate shoulu' be administered by deep 1M injection into 
the gluteal region using a 2 [~gauge needle. The manufacturers of haloperidol 
deeanoatc state that the maximum volume of haloperidol decanoate should not 
exceed 3 mL per 1M injection site. t 

Haloperidol lactate and decanoate injections should be inspectcd visually 
for particulate matter and discoloration prior to administration whenever so~ 

lution and container permit. 

• Dosage" . Dosage' of haloperidol lactate hnd the dccanoate is expressed 
in 'tenns of halo' peri dol. I ,I .~ '" ,. , 

There is considerable int'crindividual variation in10ptimum doL ge require~ 
ments of haloperidol. and dosage must be carefully adjusted according to in~ 
dividual 're'quirements and response, using the lowest' possible effective dosage. 
Dosage should be increased more gradually in children land in debilitated, ema~ 
ciated. or geriatric patients. Because of the risk of adverse reactions associated 
with cumulative effects of butyrophellones, patients with 11 history of long~tenn 
therapy with haloperidol and/or other antipsychotic agenL~ should be evaluated 
periodically to determine whether maintenance dosage could he decreased or 
drug therapy discontinued . 

Oral Dosage For the symptomatic management of psychotic disorders 
or Tourette's disorder in auults with moderate symptomatology and in geriatric 
or debilitated paticnts. the usual initial oral dosage of haloperidol is 0.5- 2 mg 
2 or 3 times daily. Subsequent dosage should be carefully aujusted according 
to the patient's tolerance and therapeutic response. Dosage during prolonged 
maintenance therapy should be hpt at tile lowest effective level. 

The usual initial oral dosage of haloperidol for adults with severe symp~ 
tom.llology and/or chronic or resismnt disorders is 3-;; mg 2 or 3 times daily. 
To achieve prompt control, higher uosages may be req uired ill some patients. 
Patients who remain severcly disturbed or inadcquat~ly control leu may require 
dosage adjustment. Oral uosugcs up to 100 mg daily may be required in some 
severely psychotic pat ients. Occasionally. dosages exceeding 100 mg daily 
have been used for the rnanngement of severely resistant disorders in adults; 
however, the safety of prolonged administration of such dosages has not been 
demonstrated. 

The usual initial oral dosage of haloperidol in children 3-12 years of age 
and weighing [5-40 kg is 0.5 mg daily givcn in 2 or 3 uiviued doses. Subse~ 
qucnt dosnge may be incre'lsed by 0.5 mg daily at 5~ to 7~{Iay intervals, de~ 
pcnuing on the patient's tolerance and therape utic response. 

For the symptomatic management of psychotic disorders in children 3-[2 
years of age, the tiSlwl oral dosage range is O.05-n.15 mg/kg daily given in 2 
or 3 divided doses: however, scverely disturbed psychotic children may require' 
higher dosages. Dosage during prolonged maintenance therapy should be kept 
at the lowest possible effective lc vel; once an adequate response has been 
achie\'ed, oosagc should be gradually reduced and subsequently adjusted ac
cording to the patient's therapeutic response .md tolerance. 

For the management of non~psychotic behavioral problems and for the con* 
trol of Tourette's disorder in children 3- 12 years of age. the usual oral dosage 
range is O.05-n.075 mg/kg daily givcn in 2,or 2 divided dO,ses. Unlike psychotic 
disorders for which prolonged therapy is u~ually required, non-psychotic or 
hypef:lctive behavioral problems in children may be acute, and short~tenn ad~ 
ministration of haloperidol may be adequate. A tml~imum cffective dosage of 
haloperidol for the management of behavioral problems in children has not 
been established: howe,ver, the manufacturers state that [here is liule evidcnce 
that improvement in behavior is funher enhanced at dosages greater than 6 mg 
daily. 

1M Dosage For the prompt control of acutely agitated patients with 
moderately severe to very severe symptoms. the usual initial adult 1M dose of 
haloperidol lactate is 2-5 mg (of haloperidol) given as a single uo~e. Depending 
on the response of the patient, this dose may be repeated as often as every 
hour: however. 1M administration of haloperidol lactate every 4-B hours may 
be adequate ((J control symptoms in some patients. 

Oral therapy should replace short~acting parenteral therapy as soon as pos~ 
sible. Depending on the patient 's clinical status, the first oml dose should be 
given within 12-24 hours following administration of the last parenteral dose 
of haloperidollactnte. Since bioavailability studies to establish biocquivalence 
between oral and parenteral dosage forms of haloperidol have not been con~ 
ducted to date. the manufacturers suggest that the parenteral dosage adminis~ 
tered during thc preceding 24 hours be used for initial approximation of the 
total daily oral dosage required. Since th is dosage is only an initial estimate, 
patients being switched from parenteral haloperidol lactate therapy to oral ther~ 
apy should be closely monitored. particularly for clinical signs and symptoms 
of efficacy, sedation. and auverse effects. for the Jirst several days following 
initiation oj' oral therapy. Subsequent dosage may be increaseu or decreased 
according to the patient's tolerance and therapeutic response, using the lowest 
possible effective dosage. 

For patients requiring prolonged antipsychotic therapy (e.g .. patients with 
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chronic schizophrenic disorder), the long·acting haloperidol dccunoale injec· 
tion may be considered.lflhe decanoate is used, the pmient's condition shou ld 
initially be stabilized with an antipsychotic agent prior to allempting conversion 
to haloperidol dccanoate. In addition, if the patient is receiving an antipsychotic 
agent other than haloperidol, it is recommended that the patient initially be 
convened to oral haloperidol therapy in order to minimize the risk of an un· 
expected adverse reaction to the drug, which might not be readily reversible 
following use of the decanoate. I 

The initial 1M dose of haloperidol decanoate should be based on the pa· 
tient's clinical history, physical condition. and response to previous antipsy· 
cholic therapy. To determine the minimum'cffective dosage, haloperidol dec· 
anoale therapy has been initiated at low initial doses and gradually litrmed 
upward as necessary. A precise fo rmula for con veiling from oral haloperidol 
dosage to 1M haloperidol decano:l!e has not been established, but an initial 
adult dose J()-20 times the previous daily dose of oml haloperidol , not ex· 
ceeding ItX) mg (regardless of previous antipsychotic dosage requirements). is 
suggested, although limited clinical experience suggests that a lower initial 
dosage of the decunoate may be adequate. If conversion requires un initial 
dosage of huloperidol decanoate higher than 100 mg daily. such dosage should 
be administered in 2 injections (i.c., administering a maximum initial dose of 
100 mg followed by the balance in 3-7 days). However. some clinicians hilve 
convened therapy tu the dl.:canoa(e using a higher initial dosage. 

1M halopcridol decanoate usuall y has been administered at monthly inter
va ls (i.e .• every 4 weeks). but individual response may dictale (he IIccd fo r 
adjusting the dosing interval as well as the dose. 

Lower initial dosages (e.g .. 10-15 times the previous daily dose of oral 
haloperidol) and more gradual upward titrution arc recommended for patients 
who arc geriatric. dcbilitUied. or stilbilized on low oral dosages. 

Close clinical observation is required during dosage titration in order to 
minimize the risk of overdosage and of emergence of psychotic manifestations 
prior to the nexl {Jose. If supplemental antipsychotic therapy is necessary during 
periods of dosage tilration or for control of acute elwcerbations of psychotic 
manifestations. a short-acling haloperidol preparation should be used. Experi· 
ence with haloperidoJ dec:llloatc dosages exceeding 450 mg (of haloperidol) 
monthly is limited. 

IV Dosage The optimum dosage of haloperidol for the treatment of 
delirium has nOl been established. However, initiation of IVt haloperidol with 
dosages of 1- 2 mg every 2-4 hours in adults has heen suggested. Lower IV 
dosages (e.g .. 0.25-0.5 mg every 4 hours) have been suggested for geri:llric 
patienlS with delirium; severely agitated adults may require titration to higher 
dosages. Although single IV doses up 10 50 mg or total daily dosages of 500 
mg have been reponed in adults, the risk of adve~e cffect~, particularly pro· 
longation of the QT interval and tors:Jdes de pointes. must be considered. (Sec 
Uses: Delirium and see also Cautions: Cardiovascular Effects and Caut ions : 
Precautions and Contraindications.) Some evidence suggests that the rislt of 
torsades de pointes increases at tOlal daily dosages of 35-50 mg or more. In 
patients requiring mu ltiple IV injections of the drug to control delirium (e.g .. 
more than eight IO-mg doses in 24 hours or more than 10 mglhour for more 
than 5 consecutive hours), consideration can be given to conlinuous IV infu· 
siont of haloperidol: in such patients, an initial JO-mg dose followed by an 
infusion of 5-10 mg/hour has been suggested. If agitation persists, repeal, 10-
mg IV doses at 30-minute intervals. accompanied by a 5 mg/hour increase in 
the infusion rate. can be considered. ECG should be detennined at bnse line nnd 
periodically ur continuously thereafter, with special nllcntion paid to possihlc 
prolongation of thL: QT illierval. and dosage should be reduced or the. drug 
discontinued if clinica lly important QT prolongat ion (e.g., 15- 25% or more 
over baseline) occurs or the QTc exceeds 450 msec. (See Uses: Delirium lind 
sec ulso Caut ions: Cardiovascular Effects t1nd Cnutions: Precautions and Con· 
traindications.) 

Cautions 
Haloperidol share .~ the toxic potentials of phenothiazines, and the usual 

precautions of phenothiazine therapy should be observed. The total incidence 
of adverse !!ffecls associated with haloperidol is similar to that associated with 
piperazine-derivative phenothiazines. (Sec C .. utions in the Phenothiazincs Gcn
eml Statement 28: 16.08 .24.) 

Geriatric patients with dementia-relnted psychosis treated with ant ipsy
chotic agents arc at an increased risk of mOl1alit)'. (See Cautions: Geriatric 
Precautions. ) 

• Nervous System E fTeets The most frequent adverse effects of hal· 
operidol involve the CNS. I 

Extrapyramidal Reactiuns ExtrJpyramidul reactions occur fre 
quently with huloperidol, especially during the first few days of thempy. In 
most patiems, these reactions consist of parkinsonian symptoms (e.g., marked 
drowsiness und lethargy, drooling or hypcrsnlivution. fixed stare). which arc 
mild to moderate in severity and are usually reversible following discontinu· 
ance of the drug. Other adverse ncuromuscular rCOIc tions huve been reported 
less frequently. but arc often more severe, and include feelings of motor rest· 
lessness (i .e .. akathisia ). tardive dystonia , and dystonic reactions (e.g., hyper· 
rellexia, opisthotonos. ocu logyric cris is, tonicollis. trismus). General ly, the oc· 
currence and severity of most extrapymmidal reactions are dose related, since 
they occur at relativcly high dosages ':md disappear or become less ~cverc 
following a reduction in dosage: howcver, severe extrapyramidal reuctions have 
reportedly occurred at relatively low dosages. Most patienL~ respond rapidly to 
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treatment with an anticholinergic antiparkinsonian drug (e.g., bcnztropine, tri· 
hexyphenidyl). H persistent extrapyramidal reOlctions occur. haloperidolther. 
lip}' may have to bl! disconlinued. 

Neuroleptic rna lign:lOt syndrome (N MS) may occur in patiems receiving 
haloperidol or other lIntipsychotic therapy. NMS is potentially fatal and requires 
immediate discontinuance of the drug and initi at ion of intensive symptomatic 
and suppol1ive care. For additional infonnmion on NMS, see Extrapyramidal 
Reactions in Cautions: Nervous System EITecls, in the Phenothiazines General 
Statement 21S! 16.08.24. t 

Tardil'e Dyskinesia Like otlter umipsychotic agents (e.g .• phenothia
zincs). haloj>l!ridol has been associated with persistent dyskines ias. Tardive 
dyskinesia may OCl'ur in some pariems during long·term administration of hal
operidol or it may occur following discontinuance of the drug. The risk of 
developing tardive dyskinesia appears to be greater in geriatric patients receiv· 
ing high dosages of the drug. especially females. The symptoms are persistent, 
and in some patients appear to be irreversible. Tardive dyskinesia is charac· 
terized by rhythmic involuntary movements of the tongue, face, mouth, or jaw 
(e.g., protrusion of the tongue, puffing of checks, chewing movements, puek· 
ering of the mouth). which someti mes may be lIecompanied by involuntary 
movements of the ex tremities and/or trunk. Although not clearly establi shed. 
thl! risk of developing the syndrome and the likelihood that it will become 
irreversible may il1l"fC;\SC: with the duration o f therapy and total comulative 
dose ofantips),chotic agent(s ) administered; however, the syndrome may occur. 
al though much less frequelllly. after re latively shOll periods of treatment wilh 
low dosages. Therl! is no proven or unifonnly effective treatment for tardive 
dyskinesia: allliparkinsonian agents do 110t alleviate and tend to exacerbate Ihe 
symptoms of this ' sy ndrome. If possible. antipsychotic agents should be dis· 
continued if sigm or symptoms of tardive dyskinesia occur. The syndrome may 
partially or compll!tcly remit if antipsychotic ugents <Ire discontinued, alihougl, 
some patients may require many months for improvemcnt. Tardive dyskinesia 
may be masked if therapy is reinstituted , dosage is increased. or thempy with 
another antipsychotic agent is initiated. TIle effect that masking of the symp
toms may have on the long-Ienn course of the syndrome is not known. Fine 
vermicular movemelll of the tonguc may be an early sign of the syndrome; 
prompt discontinuance of haloperidol after this sign occurs may prevent de· 
velopment of the syndrome. 

In gcneml , ahrupt withqrawal of antipsyc~otic agents following shol1·tenn 
administration is not :lssociated with adverse effects; however, transient dys· 
kinetic signs have occu'rred following abrupt withdrawal in patients receiving 
proh)nged maintenance thempy ,with halopc'ridol. In' some patients, the dyski· 
netic movcml!nl.~ are indiHtinguishable, except on the basis of their duration, 
from tardive dyskineslu. It is not known whether gradual withdrawal of dnti
psychotic agents reduces the incidence of "withdmwal-emergenl neurologic 
signs: however. if llilloperidol thempy must be discontinued, gmdual with· 
drawal of Ihe drug is rewmml!ndcd. if possible, pending fUl1her accumulation 

~- ' 

Otlter Nerl'Olll" System Effects Tardive dystonia, not associated with 
tardive rJyskineshl. has occurred in patienL~ receiving haloperidol. Tardive dys· 
tonia is characterized by delayed onset of chore ic or dystonic movements, often 
is pe~istet1l, anrJ pot~nt iully cun become irreversible . 

Other adversl! nervous system effects of haloperidol include insomnia, rest
lessness. anxiety, euphoriu. agitation, drowsiness. depression, lernargy, head
ache, confusion. vertigo. :lIld tonic-clonic seizures, Exacerbution of psychotic 
symptoms (incl uding hallucinations and catatonic-like bchavior~, which may 
subside fulluwing disco'ltinuance of therapy (IT treatment with anticholinergic 
agents, has also bet!n reported. . 

Adverse illllichulincrgic effects ~f haloperidol include dry mouth (~erosto
mia). blurred vision. cnnstipation, urinary retent ion, and diaphoresis. Priapism 
has also occurred. 

• Hematologic Effects Mild and usually transient leukopenia/neutro
penia and leukocytosis have been reponed in patients receiving antipsychotic 
agents. including haloperidoL Agranulocytosis (including fatal cases) has also 
been repol1ed rarely in patients receiving hal operidol. but on ly when combined 
with orner drugs. Possible risk factors for leukopenia and neutropenia include 
preexisting low leukocyte count and a history of drug-induced leukopenia or 
neutropenia. (Sec Caut ions: Precaulions and Conrraindications.) Other adverse 
hematologic effccts associated with haloperidol include anemia, minimal de
creases in erythrocyte coum, and a tendency toward Iymphomonocytosis. 

• Endocrine and Metabolic En-eets Moderate engorgement of Ihe 
breasl with lactation has occurred in some females receiving haloperidoL Ga· 
lactorrhea, mastalgia, gynecomastia, increased libido. impotence, hyperglyce
mia, hypoglycemia. and hyponatren\b ' have also occurred ' in some patil!nts. 
Antipsychotic agents increase serum prolactin conc~ntrutions. (See Cautions: 
Mutagenicity and Carcinogenicity.) Although not reported to date with halo· 
peridol. tlte man~factuters d mlion thai decreases in serum cholc.~terol concen· 
Iralion have occurred in pat ients receivin!,! chemically related drugs. 

• Cardiovascular E n-eels Tachycardia, hypotension, hypertension. 
ECG changes (including those compatible with QT·intervnl prolongation and 
the polymorphous configur.uion of torsades de pointes). and sudden death have 
been repol1ed in patients receiving haloperidol. The US Food and Drug Ad
ministration (FDA) stutes thtlt there have been atlcast 28 case repons of QT· 
iOIerval prolongution and torsades de pointes, including some rnat were fatal . 
in patients receiving the drug IVt. In addition. FDA states that case-control 
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studies have demonstralcd a dose-dependent relationship between IV haloper
idol dosage and, subsequent developmcnt of IOrsades de pointes. A postmar
kcting analysis of a worldwide safety database revealcd 229 reports of QT
interval prolongation and torsades de pointes with omlor parenteral 
haloperidol; many. of thcse cases were confounded by concomitanl administra
tion'of drugs known to prolong the QT interval or medical conditions associated 
wilh QT -interval prolongation. TIle reports included 73 cases of torsades de 
pointes ~ 11 of which were fmai. In 8 out of I I fatal cases, haloperidol was 
administered IV in various dos:lges. In another post marketing analysis of ad
vcrse car<liovascular events associated with haloperidol decanoate. 13 ca;~es of 
torsades de poinles; QT-interval prolongation, ventricular arrhythmias, and/or 
sudden death were identified. 

FDA states thill it is not possible to estimate the frequency with which QT
interv'll prolongation or torsades de pointes occurs following administration of 
haloperidol based on these case reports alone. However, usc of higher than 
recqlfllnended .doses of any haloperidol fonnulation and IV administration of 
the drug appear to be associated with an increased risk of these effects. Many 
of the reported cases of QT-imerval prolongatinn ,and torsades de poimes have 
occurred in patients receiving relativelv high dosages o f IV haloperidol (e.g .. 
ext'ecding 35 mg daily); however, such effects also have been reported in 
patients receiving IO ...... 'Cr IV dosages or oral therapy. Althoug.h cases of sudden 
death. torsades de pointes, and QT-intcrval prolongation have been reported 
even in the absence of predisposing factors, FDA, the manufacturer of Haldola, 
and some 'clinicians s'tate that particular caution is advised when using. any 
fomlUlation of haloperidol in patients who have other QT-illlerval prolonging 
conditions, including electrolyte ,imbalance (particularly hypokalemia and hy
pomagnesemia), undJrlying cardiac ahnonnalities, hypothyroidism, or familial 
long QT syndrome, or tflhs!! 'who are concomitantly taking medications known 
to prolong the QT interval. (See Uses: Delirium, Cautions: Precautions and 
Contraindications1 and Acute Toxicity: Manifestations.) FDA states that cli
nicians should consider this new cardiovascular risk infonllation when making 
individual treatment decisions for their patients. 

I' Cases of sudden and unexpected death llave been reponed in haloperidol 
treated patients. The nature of the evidence makes it impossible to determine 
delinitive\y what role, if any, haloperidol played in the 'olltcomc of the cases 
reported to date. Although the possibility that haloperidol played a c'ausative 
role in these deaths cannot be excluded, it should be kept in mind that sudden 
and unexpected death 'm:IY occur in psychotic patients when they remain un
treated' dr when they are treated with other antipsychotic medications. 

• j Other Adverse Efl'eels Impaired liver function and/or jaundice. mac
ulopapular and acneif9rm deml':lt~logic reactions, photosensitivity, alopecia, 
anore ;<. ia, diarrhea. hypersali ~atjon, dyspepsia, nausen, vomiting, cataracts, rct
inopathy, and visual disturbances have also been reported. 

Hvperpvrexia and heat stroke, not associated with neuroleptic malignam 
syndr<)flle (see Extrapyramidal Reactions in Cautions: Nervous System Ef
fects}, have been 'reported in some patients receiving haloperidol. 

Laryngosp:lsm, bronchospasm •• mel increased depth of respiration have oc
CUlTed in pmients receivin'g haloperidol. Bronchopneumonia, resulting in fa
talities in some patients, has occurred' following the usc 01' .mtipsychotic agents, 
including haloperidol. It ha~ been suggested that lethargy and decreased thirst, 
resulting from central inhibilion, may cause dehydration, hemoconcentration, 
and reduced pulmonary ventilation. 

Hypemmmonemia following haloperidollreatmelll hus been reponed in at 
lcast'one child with cilrullinemia, an inherited disorder of ammonia excret ion. 

• Precautions 1md Confraindications Haloperidol sharcs the toxic 
potentials of other antips)!chotic agents (e.g., pheno[hiazines), and the usual 
precautions associated with therapy with these agents should be observed. (See 
Chutions in the Phenothi a7.ine~ General Statement 28: 16.08.24.) 
.II Geriatric paliellls with ' dementia-rel:',tcd psychos is lTeated with antipsy
chotic agellls arc at an increased risk of mortality. (See Cautions: Geriatric 
Precuutions. ) , 

Patienl~ should be warned that haloperiool may impair their ability to per
fonn activities requiring menwl alertness or physical coordination (e.g., oper
ating machinery, driving a mOior vehicle). Patients also should be ""amed that 
huloperidol may enhance their response to alcohol. barbiturates. or other CNS 
depressants. Ib I 

Because of the possibility of transient hypotension und/or precipitation of 
angina, haloperidol should be used with caution in paticnts with severe cardio
vascular di:;orders. If hypotension occurs, metamminol, norepinephrine, or 
phenylephrine may be used i epinephrine should 1I01 be u1ed since haloperidol 
cause..~ a reversal of epinephrine's vasopressor effects and a further lowering 
of bl60d pressll~e . ,I 

j. Since halo'peridol may lower the seizure threshokl. the dru~ should be used 
with caution in patie'n ts receiving anticonvulsant agents and in those with a 
l1ist(lry of seizures or EEG abnonnalities. Adequate anti~onvulsant therapy 
should be maintained during administration of haloperidol. I 

oJ TIle manufacturers state that haloperidol should be usJd with caution in 
patients with known allergies or with a history 01' allergic reactions to drugs. 

iWhen concomitant thempy with an antiparkinsonian oru!! is necessary to 
manage haloperidol-induced extrapyramidal symptoms, it may he necessary to 
continue the :inti parkinsonian drug for a period of time after discontinuance of 
haloperidol in order to prevent emergence of these symptoms. 

TIle manufacturers caution that when haloperidol is used to conlrol mania 
in patients with hipolar disorder. there may be u rapid mood swing to depres
sion. 

249B AHFS DRUG INFORMA·TlOj'I,'~ 2010 

Haloperidol should be used with caution in patients with thyrotoxicosis 
since severe neurotoxicity (e.g., rigidity, inability to walk or talk) may occur 
in these patients during therapy with an antipsychotic agent. I 

Cases of leukopenia und neutropenia have been reported in patiellls receiv
ing antipsychotic agents, including haloperidol: agranulocytosis (including fa
tal cases) has also been reported. (Sec Cautions: Hematologic Effecls.) Patients 
with a preexisting low leukocyte count or a history of drug-induced leukopenia 
or neutropenia should have their complete blood count monilOred frequently 
during the first few months of therapy/and haloperidol should be discontinued 
:1I the first sign of a decline ill the leukocyIC count in the absence of other 
causative factors. Halopcridol-tre:Hed patients with neutropenia should be carc
fully monitored for fever or other signs or symptoms of infection and be treated 
promptly should such signs and symptoms occur. Patients with severe neutro
penia (absolute neutrophil count less thun lUOO/mm:l) should discontinue hal
operidol and have their leukocyte count followed until recovery. 

Care should be taken to 'lvoid skin 'contacl" with haloperidol lactate oral 
solution and injection, since contact dennatitis has occurred rardy. 

Cases of sudden death, QT-interval prolongation. and torsHdes de paintes 
have beell reported in patients receiving haloperidol. (See Uses: Delirium and 
sec also Cautions: Cardiovascular Effects.) Use of higher than recommended 
oases of any haloperidol fonnula[ion and IVt administmtion of the drug appear 
to be assuciated with an increased risk of QT-interval prolongation and torsades 
de pointes. Although these effects huve been reported in the absence of pre
disposing factors, haloperidol should be used with particular caution in patients 
with other conditions that prolon'g the QT intervul, including electrolyte im
halance (particularl)' hypokalemia and hypomagnesemia), underlying cardiac 
abnonnalities. hypothyroidism, and familial long QT syndrome, as well as in 
those concurrently receiving other drugs known to prolong the QT i11lervai. In 
addition, ECG monitoring is recommended whenever haloperidol is adminis
tered IV. (See Uses: Delirium.) 

Haloperidol is contraindicated in patients with severe toxic CNS depression 
or in those who arc comatose from any cause. Haloperidol also is contraindi
cated in patiellis who arc hypersensitive to the orug and in those with parkin
sonian syndrome. 

• Pediatric Precautions Safety and efficacy of haloperidol decanoate 
injection in children have not heen established. and sa!,ety and efficacy of other 
haloperidol preparatlons in children younger than 3 yeurs of age have not been 
establishetl. HYPl'rammonemi,a was1rcportetl tluring post marketing surveillance 
in :1 5.5-~ear-old child with ciml11inernia, an inherit~d disorder of ammonia 
excrl"lion. ' following haloperidolthentpY. 

• Geriatric Precautions Clinical studies of haloperidol did not include 
sufficient numbers of geriatric patiellis 65 years of age and older to determine 
whether this age group responds differently from younger adults.' Other re
ported clinical experience has not consistently identified differences in re
sponses between gcriatric and younger patienl~. However, the prevulence of 
tardive dyskinesia appeur.~ to be highest among geriatric patients, particularly 
elderly women. In ailtlition, the pharmacokinetics of haloperidol generally war
rant the use of reduced dosages in geriatric patients. (See Dosage and Admin
istration: DO~i:lge.) , 

Geriatric patients with dernehtia-related psychosis treated with either con
ventional or atypical antipsychotic agents are at an increased risk of Illortality. 
Analyses of 17 placebo-controlled trials (modal duration of 10 weeks) in ger
iatric patients mainly receiving mypieal antipsychotic agents revealed an rap_ 
proximate \.6- to 1.7-fold increase in mortality compared with that in ptllients 
receiving placeho. Over the course of a typical lO-week controlled trial, the 
rate of death in drug-treated patients was about 4.5% compared with a ratc of 
ahout '2.6% in those receiving placebo. Although the causes of de:tth were 
varied in these trials, most of the deaths appeared 10 be either cardiovascular 
(e.g., heart failure, sudden death ) or infectious (e.g., pneulJlonia) in nature. 
Subse4uently.2 observational, epidemiologic studies have indicated that. sim
ilar to atypical antipsychotic agents, treatment with conventional antipsychotic 
agents Illay increase mortality; the causes of death were not rl'poned in the /ir.i\ 
study, and cancer and cardiac diseuse, were the Clluses of death with the.highest 
relutive risk in the second study. However. the extent to which these findings 
of increased mortality in observational studies may be allributed to the anti
psychotic agelll as opposed 10 certain patient characteristics remains unclear. 

The US Food and Drug Administration WDA ) currently advises clinicians 
thm antipsychotic agents, including haloperidol, arc IIO! approved for the treat
ment of dementia-related psychosis. The FOAl further advises clinicians .that 
no drugs currently are approved for the treatment of dementia-associatcd psy
chosis and that other manageme11l options should be eoqsidered in patients 
with this disorder. The decision , wheth~r 10 prescribe .antipsychOlic agents "off
laber' in the treatment of dementia symptoms is left 10 Ihe discretion of the 
clinician. Clinicians who prescribe. antipsychotic agents for geriatric patients 
with dementia-related psychosis should discuss the increased mortality risk 
\vith patients, their families, and their caregivers. In mldilion, patienl~ currently 
receiving untipsychotic agellls for rJementia-associmed symptoms should not 
abruptly stop taking the drugs; caregiyers fand patients should discuss any pos· 
sible concents with their clinician. For ,addilional information on the use of 
antipsychotic agents for dementia-as.<;ociated psychosis and other behavioral 
disturbances, sec Geriatric Considemtions under Psychotic Disorders: Schizo
phrenia and Olher Psychotic Disorders, in Uses and see also Cautions: Geriatric 
Precautions, in the Phenothiazines General Statement 28:16.08.24. 
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• Mutagenicity and Carcinogenicity Negati ve or inconsistent pos
itive findings have been reponed in vilro <Ind in vivo in SlUdies on Ihe effects 
of conventional prep<lrations of haloperidol on chromosome structure nnd num
ber. However. the avai l;l~le cytogenetic evidence is considered too incons istent 
to be conclus ive at this time. 

Although an increase in mammary neoplusms has been found in rodents 
following long-tenn administration of prolact in-stimulating antipsychotic 
agents, no cl inical or epidemiologic studies conducted to date have shown ;10 

associution between long-Ienn admini stration of these drugs and mammary 
tumori genesis in humans. Current evidence is considered 100 lim ited to be 
conclu sive, and further study is needed to del(~m1ine the clinical importance in 
mosl patients of elevated serum prolact in concentmtions associated with anti
psychotic agents. Si nce in vitro lests indicutc that approximately one-third of 
human breust c;mcers arc prol actin dependent. haloperidol should be used with 
caution in paticnts with previously detected bn!as t cancer. 

• l?regnancy, Fertility, and Lactation Although there arc no ade
quate and controll ed studies to date in humuns. 2 cases of limb malformations 
(e .g., phocomelia) have occurred in offspring of women who were given hal
opefidol concurrenily with other potentially teratogenic drugs during the first 
tr imester of pregnancy; these temtogenic effects have not been directly llnrib
uted to haloperidol. Haloperidol has been .~ hown to be teratogenic and fetotoxic 
in animals at dosages :!~20 times the usual maximum human dosage. Halo· 
peridol shou ld be used during pregnancy or in women like ly to become preg
nant only when the potemial benefits justi fy the possible risks 10 the fe tus. 

The effect of haloperidol on ferti lity in humans is not known. Impotence, 
increased libido. priapism, and menstrual irregularities have occulTt!d in some 
imli viduals during haloperidol therapy. 

Hal operidol is distributed into milk. TIle manufacturers warn that nursing 
should nO! be undertaken by wOlllen rece iving haloperidol. 

Drug Interactions 

• CNS Depressants Haloperidol mlly be add itive with. or may poten
tiate the action of. other CNS depressants such as opiutes or other ana lge.~ics, 
barbitumtes or other sedatives. anesthe tics. or alcoho l. When haloperidol is 
used concomil:lntly with other CNS depressants, caution should be used tu 
avoid excessive ~eda tioll . 

• Lithium Although most patients rece iving lithium and an antipsychot ic 
agent (e.g .. haloperidol. phenothiazines) concurrently do not develop unusual 
adverse effe i,;ts . an acute encephalopathie syndrome occasionally has occurred, 
especially when high serum lithium concentrations were present. Patients re
ceiv ing such combined therapy should be observed for evidence of adverse 
neurologic effl!cts: treatment should be promptly discontinued if such s igns or 
symptoms appear. (Sec Drug InterJctions: Antipsychotic Agents. in the mono
graph on Lithiulll Sa lts 28:28.) 

• Anticoagulants Haloperidol has been reported to antagonize the an
ticoagulant act ivi ty of phenindione in one patient. Further slUdy is needed to 
detennine the cl inical importance of thi s interaction. 

• Rif~lmpin Concomitant oral therapy with rifampin and haloperidol in 
schizophrenic p.ltient s resu lted in a mean 70% de!;rease in plasma haloperidol 
concentrations and decreased antipsychotic efficacy. Following discontinuancc 
of rifampin in other sc hi7.0phrenic patients treated with oral haloperidol . mean 
haloperidol concentmiions increased 3J-fold. Curcful monitoring of clinical 
status lind appropriate dosage adjustment ;Ire warran ted whenever rifampin is 
ini tiated or discontinued in patients stabilized on haloperidol. 

• Drugs with Anlicholinergic Effects The manufacturers caution 
that increases in intraocular pressure may occur in patients receiving anticbo
Iinergic drugs. including l;lI1 tiparkinsonian agents. concurrently with haloperi
dol. 

• Drugs that Prolong QT Inlerval Cases of QT-interval prolonga· 
lion and torsades de pointes have been reported in patients receiving IHiloper
idol. Patients rCL·eiv ing higher than recommended dosages of any halopeHdol 
preparati on and tho.~e rece iving the drug IV appear to be at a higher ri sk of 
developing these adverse effects. Paniculnr caution is adv ised when oral or 
parentera l haloperidol is used in patients concurrently recei ving olher drugs 
that prolong the QT intcrval. 

• Methyldopa Dementia has reJXmedly occurred in seveml palients wbo 
received haloperidol and methyldopa concomitum ly. Although the clinical im
po~ance of this possible interaction has nOi been detem1ined. patients should 
be carefully observed for adverse psychimric symptoms if the drugs arc used 
com:urrently. 

Acute Toxicity 

• Manifeslations In gener.t1. overdosage of huloperidol may be ex· 
pected to produce effects that a re ex tensions of common adverse reuct ions; 
severe eXlrupyramida l reactions, hypotension. and sedation have been the prin
cipal ~ ffccts reported. Coma with respir.lIory depression and hypotension 
(sometimes shock-like) may occur. 

Substantial prol ngation of the QT interval and atypical ventricu lar tachy
cardia (torsudes de pointes) have occurred follow ing haloperidol ovcrdosnge, 
11\C possibility of ECG changes associated with torsades de pointcs should be 
considered fo llowing haloperidol overdosage. and ECO und vital signs should 
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be monitored fo r signs of QT prolongation or dysrhythmias. continuing such 
monitoring until the ECG is normal. 

Following accidental overdosage in a 2-year-old child . hypertension. rather 
than hypotension. reportedly occurred. Extrapyramidal reactions may consist 
of muscular weakness or rigidilY and a generalized or localized tremor. Mun· 
irestations of overdosage with haloperidol decanome injection may be pro
longed. 

• Treatment Treatment of haloperidol overdosage generally involves 
symplOmatic and supportive care. There is no specific antidote for haloperidol 
intoxication; however, anticholine rgic or antiparkinson ian drugs may be useful 
in controlling extr.lpyrJmid al reactions associated with haloperidol overdosage. 

Following acute ingestion of the drug . Ihe stomach should be emptied by 
inducing emesis or by gastric lavage. Irthc p;uient is comatosc. having seizures. 
or lacks the gag rcl1ex. gastric lavage rna)' be perfonned if an endotracheal 
tube with cuff inflatcu is in place to pre vent ;lspiration of gastric contents. 
Activated charcoal should be administered after gastric lavage and/or emc!!is. 

ECG and vital signs should be monitored. p;micularly for signs of QT 
prolongation or dysrhythmias. Severe arrhythmias should be treated with ap
propriate antiarrhythmic measures. Appropriate therapy should be instituted ir 
hypotension or excessive sedation occurs; epinephrine should I/Ot be used (sec 
Cautions: Precautions lind Contraindicat ions). 

Pharmacology 

The principal phanllacolog ic effects of haloperidol a re s imilar to those of 
piperazine-deriv.iti ve phenOlh iazines. TIle precise mechanism of antipsychotic 
action of haloperidol is unclear. but the drug appears to depress the eNS a! the 
subconical leve l of the brain, midbrain. and brain stem reticu lar fonnation . 
Haloperidol appears to inh ibit the ascending reticu lar activati ng system of the 
brain stem (possibly through the caudate nuch:us). thereby interrupting the 
impulse between thc diencepha lon and the cortex. The drug may antagonize 
the actions of glutami c acid within the extrapyramidal system. Inhibit ion of 
catecholamine receptors may also be important in the mode of action o r hal
operidol ; the J rug lTIay also inhibi t the reuptuke of v;lrious neurotr.tnsmillers 
in the midbrain. Haloperidol appears to have strong central antidopaminergic 
and weak central anticholinergic ;Ictivity. Like phenothiazines. haloperidol pro
duces catalepsy ;md inh ibits spontaneous motor ac tivity 'and conditioned avoid
ance behaviors in aninulis. Halopelidol inhibits the central and pe ripheral ef
fec ts of apomorphinc. prod uces gangl ionic blockade. and T\!duccs affective 
responses . TIle precise mechani sm of antiemetic action 01" haloperidol is un 
clear. but like some phenothiaz ines (e.g .. chl orprOlllazine. prochlorperuzine). 
haloperidol has been shown to dirccily affect the chemoreccptor trigger zone 
(ClZ). Ilpparently by blocking dopamine receptors in the CTZ. 

Like other dopamine receptor antagonists (e.g. , phenothia;dnes). haloperi
dol may cnuse ex trapyramidal reactions. and there appears to be a very namnv 
range between the effecti ve therJpeutic dos:l£e for the management of acute 
psychotic disorders and Lhat causing extrapyramidal symptoms. 

Haloperidol produces less sedation. hypotension. and hypothermia than 
ch lorpromazine. 

Pharmacokinetics 

• Absorption Ha loperidol is well absorbed from the 0 1 tract fo ll owing 
oral administration. but appears to undergo !lrst-pass metabolism in the liver. 
Oral bioavailabililY of the drug has been reported to average 60%. TIle drug 
may undergo some enterohepatic c irculation. Peak pl:lsma concentrations o f 
haloperidol occur wilhin' 2-6 hours fo llowing oral administration. Following 
1M adm inistration of haloperidol lactate. peak plasma haloperidol concentrn
tions occur within 10-20 minutes and peak phannacologic action occurs within 
30-45 minutes; in ucutcly agitated patients. control of psychotic manifestations 
may become apparent within 30-60 minutes, with substantial improvement 
often occurring within 2-3 hours. Haloperidol concl.!ntralions ilre detectable in 
plasma for seve r"l weel(s following admini strati on of a s ingle dose of the drug. 

Esterilication of haloperidol results in slow and gradual rclease of haloper
idol deeano;)\c from rany ti ssues. thus prolonging the duration of act ion: ad
ministmtion of the ester in a sesame oil vehicle further delays the rate of release. 
Following 1M administration of haloperidol dec;lIlume. plasma haloperido l con
centrations arc usually ev ident within I day and pe;lk concentrations generally 
occur within about 6-7 days (mnge: 1 ~9 days). Steady-state pl asma haloperidol 
concentrat ions arc usually reached in approximately 3 months following once
monthly 1M injecti on of the dec.moate. In one group of patients receiv ing 20-
400 mg month ly. d;lta adjusted to IOO-mg month ly doses suggested mean 
trough plasma hal operido l concentrations of 2 Ilg/mL after the tirst do.~e and 
of 4 ng/mL at steady stute; lIccumulation during 24 months of therapy was not 
upparenl. Within the usuul dosage range . plasma halope ridol concelllration ,~ 
following 1M admini stmtion of the decanoate arc approximately proponinnal 
and linearly related \() dosage: however. there is cons itleruble interindividual 
and intmindividuai v .. riation in plasmll concentr:uions allained with a given 
dosage. 

• Distribution Dislribution of haloperidol into hum;m body tissues and 
fluids hns not been fu lly characterized. Following adm ini stration of haloperidol 
in animals, the drug is distributed mainly illlo (he li ver. with lower concentra· 
tions being distributcd intQ the brain. lungs. kidneys, spleen. and heart. 

Haloperidol is ubout 92% bound to pl asma proteins. 
Haloperidol is di stributed into milk. 
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• Elimination Allhough the exact metabolic fate has not been clearly 
established, it appears that haloperidol is principally metabolized in the liver. 
The drug appears to be metabolized principally by oxidative N-dealkylation of 
the piperidine nitrogen !O form fluorophenylcnrbonic acids and piperidine me
tabolites (which appear to be inactive), and by reduction of the butyrophcnone 
carbonyl to the carhinol. forming hydroxyhaloperidol. Limited data suggest 
that the reduced metabolite, hydroxyhaloperidol, has some pharmacologic ac
tivity, although its activity appears to be less than that of halop~ridol. Urinary 
metabolites in ral<; indude p-fluorophenacelUric acid, J3-p-fluorobenzoylpro
pionic acid, and seve'ral unidentillcd acids . . 

Haloperidol and its metabulites are excreted slowly in urine and feces. 
Approximately 40% o f a s ingle oral dose of haloperidol is excreted in urine 
within 5 days. About 15% of an oral dose of the drug is excreted in feces via 
biliary eliminution. Small :lIllOunts of the drug are excreted for about 28 days 
following oral administration. . 

Following 1M administration of haloperidol decanoate. the esterified com
pound is initiall v distributed into fatty tissue stores, from which the drug is 
then slowly and 'gradually released and suhsequently undergoes hydrolysi s by 
plasma and/or tissue esterases to ronn baloperidol and decanoic acid. Subse
quent distribution. metabolism, and excretion of haloperidol appears to be sim
ilar to those of umlly administered drug. Following 1M administration of the 
decanoate, the drug has an apparent half-lire of approximately 3 weeks. 

Chemistry and Stability 

• Chemistry Haloperidol is a butyrophenone-derivati ve antipsychutic 
agent. The drug is structurally similar to droperidol, Haloperidol is commer· 
cially available as the base, decanoic acid ester (decanoate), and lactate salt. 

Haluperidol occurs as a white to faintly yellowish. amorphous or micro· 
crystalline powder and has soiubilities of less than 0.1 mglmL in water and of 
approxinUltely 16.7 mg/mL in alcohol at 25cC, 111e drpg ha~ a pK. of 8.3. 

Haloperidol decanoate occurs as a clear, light amber, oily liquid and is 
soluble in fixed oils (e.g., sesame oil ) and in most organic sol vents. The dec
anoate has a solubility of approximately 0.01 mglmL in waIer. Haloperidol 
decanoate injection is commercially available as a sterile solution or the drug 
in sesame oil and contains benzyl alcohol as a preservative. 

Haloperidol injection is prepared with the aid of lactic acid .md cuntains the 
drug as the lact.lIe salt: the injectiun is a sterile solution of the drug in water ror 
injection. Commercially available injections arc adjusted to pH 3-3.8 with luctic 
acid lmd also nw \' contain parabcns a~ preservatives. Haloperidol oral solution also 
is prepared with ihe aid of lactic acid ,md contains the drug a.~ the lactate salt. The 
commercially availahle oral solution has a pH of 2.75-3.~5. 

• Stability Conlillercially available haloperidol preparations should be 
stored in tight, light-resistant cuntainers at controlled room temperature he
tween l5-30cC; rreezing of the oral solution and injectiuns and refrigeration 
of the decanoate injection should be avuided. 

Haloperidol lactate injection may be compatible with some drugs for a shon 
period of time after mixing, but at \cast one manufacturer recommends that the 
lactate not be mixed with other drugs . Haloperidol decanoate injection is in
compatible with sterile water for injection or sodium chloride injection and 
with other aqueous injections. Specialized references should be consulted for 
specific compatibility infonnation. 

Preparations 
Excipients in commercially available drug preparations may have clinically 

important effects in some individuals; consult specific product I<lbeling fordetails. 

Haloperidol 

Oral 
Tablets 0.5 mg" 

1 mg' 

2 mg" 
5mg" 
10mg" 

20 mg' 

Haloperidol Tablets , 
Haloperidol Tablets 
Haloperidol Tablets 

Haloperidol Tablets 
Haloperidol Tabl,ets 
Haloperidol Tablets I 

· a,·~il ah.[c fll~n olle or nmrc IllJnuf.x:llIrer. dimibutor, :!lid/or ~px~ug"r by &~ncric \ nl]npn'l'~etary ) name 

Haloperidol Decanoatc 

Parenteral 
Injection, for 
1M use only 

50 mg (01 haloperidol) per 
mL' ' 

100 mg (01 J ,opeddOII per 
' mL:"--/ 

, 
Haldql ~ Decanoate, Ortho
McN~i1 (also promoled by Scios 
Nova) 
, j ' 1 
Haloperidol Deqanoate 
Injection 
Haldol" Decanoate, Ortho
McNeil (alSO promoted by Scios 
Nova) t 

Haloperidol Decanoate 
Injection 
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Haloperidol Lactate 

Oral 
Solution 2 mg (01 haloperidol ) per mL" Haloperidol lactate Oral 

Solution Concentrate 

Parenteral 
Injection 5 mg (of haloperidol ) per mL' Haldo' '',Ortho-McNeil ,. 

Haloperidol lactate Injection 

*available" frurll nne or m{)~ rnallura~ lu rcr. dblnllulm. and!or rclmckagcr hy generic Inoopn>pric'1Hf}') n~m~ 

tU~c is nOI currentty inc1mlcd in Ih,· l;tbe! ing nppm"cd1by I h ~ US r,md and Onrg :\dm i ni ~ lrJl i{ln , 
f,'j::;~~~,~IA~~.;:J;;;~: \' D rr~",I'<.·r 2001J . to C"l'.r~i.~hl M" r('h / 972. Amcn\ "" S"dI'lY '1 /~~/lh· SY.""1I/ 

PHENO:rHIAZINES 
.' t 

28:16.08.24 
!l. 

Phenothiazines General Statement 

• Phenothiazines arc conventional (prototypical, lim-generation) antipsy
chotic agcnL~. 

Uses 
Phenothiazines mainly are used ror the managenlent of variuus psychoneu

rologic disorders and for the prevemion and control of nausea and vomiting. 
TIle efficacy of individual phenothiazines varies in dilTerent neuropsychi:uric 
and other conditions, and some phenothiazines are nO! used as antipsychotic 
agents. Promethazine is used as an antihi stamine (sce 4:04) and as a sedative 
(sec 28:24.92) and thiethylperazine as an ant iemetic . For funhcr infomlalion, 
see the individual monographs ~n these derivmivcs. 

• Psychotic Disorders Schizophrenia alld Other Psychotit: 
Disorders Phenothiazines arc used principally for the symptomatic man
agement of psychotic disorders, especially those characterized hy excessive 
psychomotor activity. The drugs produce substantial im'provement in most 
schizophrenic patients. Phenothiazines arc particularly effective in reducing 
hallucinations and motor and autonomic hypemctivity in patients with schiz
ophrenic di:mrder; thought disorders, change in affect, and autism arc alsu 
reduced during phenothiazine thempy. Patient response and tolerance to anti
psychotic agents are variable, and patients who do not respond to or IOlerUlc 
one drug may be successfully treated with un ugent from a different class or 
with a different adverse effect profile. 

General CIJnsiderlltiIJns. Schizophrenia, a major psychotic disorder. is a 
chronic condition that frequently has devastating effects on variou~ :lspects of 
the paliefli's life and carries a high risk of suicide and other life-threatening 
behaviors. Manirestations of the disorder involve multiple psychologic pro
cesses , including,perception (e.g .. hallucinations), ideation. reality testing (e.g. , 
delusibns). emution (e.g .. flatness, inappropriate affect). thougl{t processes 
(e.g ., loose associ<ltions), behavior (e.g .. catatonia, disorganization). attention. 
r.:oncentration, motivation (e.g., avolition, imp,iired inte'1tion .md planning). and 
judgment. TI,le behavibbl and psychologic chilracterisLics of schizophrenia lare 
associ,lIed with a varietv of impairments in social and occupational runctioning. 
Although marked deterioration associated with impainnents in multiple ,~reas 
of functioning (e.g .• learning, sclf~c ::r~, ' working, interpersonal relationships, 
living skills) can occur, the disorder1is characterized by great interindividual 
heterogeneilY :md by intraindividual variability over time. 

The principal manifestations of schizophrenia usul.llly are described intenns 
or positive and negati ve (deficit) symptoms and. more recently, di~organized 
symptoms. Positive symptoms include hallucinations. delusions, bizarre be
havior, hostility, uncooperati veness, and paranoid ideation. while negative 
symptoms include restricted range and intensitv of emotional expression (af
fective flattening), reduced thought and speech product ivity (alogia), anhe
donia, apathy, and dccre\l~ed initiation of goal-directed behavior (<lvolitilln). 
Disorganized sympt~ms include disorganized speech (thought disorder) and 
behavior and poor attention. Subtypes of schizophrenia include the pararuid, 
disorganized, catatonic, undifferentiated. and residual types. 

Man<lgement of schizophrenia usually involves a vhricty or interventions 
(e.g .• psychiatric management, psychosocial intervemions~ drug thempy, clec
troconvulsive thempy fECT]) aimed at reducing or eliminating symptoms, 
maximizing quality of lire and adaptive functioning, and enabling recovery by 
assisting patients in attaining personal life goals (e.g .. in work, housing. rela
tionships). The long-ternl outcome or schizophrenia varies along a conLinuum 
between reasonahle.recovery and cnmplctejncapacity. Most pmient s display 
exacerbalions and remissions in the cuntext .or experienc ing clin ical deterio
ration, although approximutely 10--15% of patiems arc free of furth~r episodes 
after recovery rrom a tirst psychotic episode, and another 10-15% remain 
chronically severely psychotic. 

Disease I'husc O"crvicw. Schizophren ia is a disorder th:lt has been de
scribed as developing in phases, which have been characterized as prcmorbid. 
prodromal, and psychotic. The premorbid phase consists of a period of nonnal 
functioning, although certain events (e.g" complic<ltions in pregnancy and de
livery during the prenutal and perinmal periods, trauma, family stress during 
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Olanzapinc for 1M injection should not be combined with diazepam injec
tion in a syringe because precipitation occurs when these drugs are mi1(ed. 
Olanzapinc for injection should not be combined in a syringe wilh haloperidol 
injeclion because the resulting pH has been shown 10 degmde olanzapinc over 
time. Specialized references should be consu lted for addit ional specific com
patibility infomlation. 

Preparations 
,I 

Excipients in commercially available drug prepamtions may have clinically 
import:mt effects in some individuals: consult specific product labeling fordetail s. 

OJanzapine 
Oral 
Tablets, fIIm- 2.5 mg 
coated 

5mg 

7.5 mg 

10mg 

15mg 
20 mg 

Tablets, orally 5mg 
disintegrating 

10mg 

15mg 

20 mg , . 
Parenteral 
For injection 10 mg 

Olanzapine Combinations 
Oral 
Capsules 6 mg with Fluoxetine 

Hydrochloride 25 mg (of 
lIuoxeline) • 

6 mg with Fluoxetine 
HydrochlOride 50 mg (of 
fluoxeline) 

12 mg with Fluoxetine 
Hydrochloride 25 mg (of 
fluoxetine) 

12 mg with Fluoxetine 
HydrochlOfide 50 mg (of 
Iluo)(eline) 

Zyprexs", Lilly 

Zyprexs", Lilly 

Zyprexs", Lilly 

Zyprexa", Lilly 

Zyprex~ R, liJly 

ZyprexB", Ully 

Zyprexa~ Zydls\ lilly 

Zyprexa" Zydls", LHly 

Zyprexa R Zydls". lilly 

Zyprexa" Zydis", lilly 

Zyprex8" IntraMuScu"ar, lilly 

Symbyax", Lilly 

Symbyax", Lilly 

Svmby~lC", lilly 

symbyax~ , Ully 

tU~ ;~ nu' currentl)' ; ndud~d ill 'h~ Jabd;nll appnll'ed by 'h~ US fO(llJ all<l Drug ALlmin;~trat itli L 

Sdt'rtrd Hr ...... j"'lJ Jm",.,!)' ~()(}9. C C"r.m.~J.,. Junt· 1997. ,tmrrimll .'>/«'ir,." ,if Jlm/,II·Spurn 
Pllurt!l<IriJlJ . /"c 

Paliperidone 9-Hydroxyrisperidone 

• Palipcridone is consirJcrcd an atypical or second-generation antipsychotic 
agent. 

Uses 
• Psychotic Disorders Palipcridonc i .~ used for the symplomatic man
agement of psychotic disorders (e.g .. schizophrenia). Drug thempy is inlegral 
to the manl\gemcnt of aCUle psychotic episodes and accompanying violent be
havior in palienl.~ with schizophreniu and generally is required for long-tenn 
stabilization to sustain symptom remission or control and 10 minimize the risk 
of relapse. Antipsychotic agents arc the principal class of drugs used for the 
managemenl of all ph,L~CS of schizophrenia. Patient response nnd tolerance 10 
antip.~ychol ic agents arc variable. and patienl s who do not respond to or tolerate 
one drug may be successfu lly trealed widl an agenl from a different class or 
with a different udverse effect profile. 

Schizophrenia Paliperidone is used orally for the acute and mainte-
nance lreatmeOl of schizophrenia. Schizophrenia is a major psychotic di sorder 
that frequently has devaslating effects on various aspecls of the patient 's life 
and carries a hi gh risk of suicide and other life-threatening behuviors. Mani
fesl<Jtions of schizophrenia involve multiple psychologic processes, including' 
percePlion (e.g .• hallucinalions). ideation. reality testing (e.g .• delusions), emo
tion (e.g., natness, inappropriate affect). thought procc.~ses (e.g., loose associ
ations), behavior (e.g .. catmonia, disorganization), allention, concenlrmion. mo
tivation (e.g., avolition. impaired imcntion and planning). and judgment. The 
principal manifestations of this disorder usually are described in tenos of pos
itive and negative (deficit) symptoms. !lnd more recently. disorganized symp
IOms. Positive symptoms include hallucinations. delusions, bizarre behavior, 
host ility, uncoopemti\'cness. and par-.moid ideation. while negative symptoms 
include restricted mnge and intensity of emolional expression (affective flat
tening), reduced· thought und speech productivity (alogia), anhedonia, apathY, 
and decreased initiation of goal-directed behavior (avolition). Disorganized 

symptoms include disorganized speech (thoughl disorder) and behavior and 
poor allemion. 

TIle shorl-tern} efficacy of paliperidone in the acute trc.'atmem of schizo
phrenia was established in 3 placebo-controlled lind lIetive comparator (olan· 
zapine)-controlled. fixed-dose clinical Irial s of 6 weeks' duration in 1665 adult 
patients with schizophrenia. In these 3 stud ies. patients receiving puliperidonc 
(3-15 mg daily as e:<tcnded-relcase tablets) demonstrated substantially greater 
improvement in the Positive and NegUlivc Syndrome SCllle (PANSS) than did 
palients receiv ing placebo. TIle mean effecls at all do.,ages O. 6. 9,11. and 15 
mg daily) were fairly similar. although higher dosages produced numerically 
superior results. Palipcridone also was found In he superior to placehn in im
proving scores on the Personal and Social Perh'rmance (PSP) scale in these 
trials. 

In a longer-tenn study. udull outpatients wilh schizophrcnia whu had clin
ically responded to llfal paliperidone and who ha(l ree'cived a stable Hxed dos
age of the drug for 2 week s entered a 6·week, open-label. stabiJi7 .. <Hion phase 
where Ihey received a paliperidnne dosage from 3-15 mg once daily as ex
tended-releuse tablets. Aner Ihe stabi li z:Ltion phase. patients were randomized 
in a double-blind manner 10 either cont inue receiving palipcridollc at their 
stable dosa!!e or to receive placebo until Ihey experienced a relapse of schizo
phrenia symptom~ . The median treUlment exposure during this double-blind 
phase was 45 days for extended-release palipcridnne and 2t) days for placeix'!: 
the mean paliperidone dosage was approximuJ(!ly II mg daily throughout Ihe 
phases oflhis trial. An interim analysis of the d:lla showed u si!!n ific:lnl ly lon!!er 
time to re l:lpsc in the palipcridonc-treated patients compared wilh those re
ceiving placebo. In uddition, 52% of the palipcridone-treated patierll s experi
enced a relapse compured with 22% of those receiv ing placebo. The study was 
Slopped early because maintenance of efficacy was demon~l ratcd. If palipcri
done is used for extended periods. the need for continuerJ therapy should be 
reassessed periodically on all individualized basis. (Sec Dosage and Admini s
tr.tlion: Dosage.) 

The American Psychiatric Association (APA) consider.~ mosl mypical an
tipsychotic agenls first-line drugs for Ihe manugelllent or the ucute phase of 
schizophrenia (including first psychotic episodes), princi pu lly because of the 
decreased risk of adverse extr.tpymmidal efTecl.<; and tardive dyskinesia. with 
the understanding that the relative advantages. dismivalllages, and cost-effcc
tiveness of convelllional and atypic~1 antipsychotic agents remain controversial. 
TIle APA slates thai. with the possible exception of dozapine for the manage
ment of Irea!ment-rcsistant symptoms. there currentl\' is no dcfillilivc evidence 
thaI one ,atypical antipsychotic agent will ha\'e superior eflicacy comp<lred \\' ith 
another agent in the class, although meaningful differences in response may be 
observed in individual patients. Conventional antipsychotic ;Igcnt .. may be con· 
sidered first-line thempy in patients who hav~ been treated successfull y in the 
past with or who prefer conventional agenls. 11le choice of an anlipsyc hotic 
agent should be individualized, considering past response 10 therapy. adverse 
e rfect profile (including the patienl's ,experience o f subjective cffecls such as 
dysphoria). und the patient's preference for a specUk drug . including route of 
arJministrmion. 

t For add itional inronnation on Ihe symptom:n icrmanagement of schizophre· 
nia. including treatment recommendations and results of Ihe Clinical Antipsy
chol ic Trials of Intervention Effect iveness (CATIE) study, sec Schifophrcnia 
and Other Psychotic Disorders under Uses: Psychotic Disorders. in the Phe-
nOlhiazines Gener-.tl Statement 28: 16.08.24.' , 

Dosage and Administ~ation 
• Administration Palipcridone is administered o rall y once daily in the 
morning with or without food. 

Palipcridone extended-releuse labkts should ht· swallowed whole wilh flu
ids and should I/ot be. chewed. divided, or crushed. ratienl.~ should be advised 
lIul to become concerned if they notice II tablel-li ke substance in their stools; 
this is nom}al since Ihe tablet is designed tn rem:lin intact and slowly release 
the drug from a J1onabsor~ablc shell during pnssage Ihrough the GI Iract. 

• Dosage Schizophreflia For the. management of schi7.0phrenia. 
Ihe usual recommended dosage of paJipcridone in adults is 6 mg once daily in 
the morning: dosage litmtion is not required. Allhough it remains to he system
aticnlly evaluated whether dosages exceeding 6 Illg once daily provide addi · 
tionnl clinic,,1 benefit. n general trend for grc;lIer clinical effecls with higher 
dosages has been observed. However. the potential for increased clinkal effi
cacy uti higher dosages must be weighed againstlhe polCtlliallor u dose-related 
increase in adverse effects. Some patients may bcnelit from higher dosages of 
up to 12 mg once d!lily. while a lower dosage of 3 mg once dai ly may be 
sufficient for other patients. 11le manufucturer stUtes that increases heyond a 
dosage level of6 mg once daily should he made only after clinical reussessmenl 
and generally should be made at intervals of mun: In..n 5 days. When dosage 
increases are necessary, increments of 3 mg daily arc recOlmllended. The max
imum recommended dosage is 12 mg once daily. 

The oplimum duration of oral paliperidone .therap), in pat ienL't with schizo
phrenia currently is nOI known. but maintenance ther-Ipy with palipcridone J
IS mg daily as extended-release tablets hus been shown to be crfecti\'e in 
preventing relap~e. Patients responding It1 paliperidone Iherapy should continue 
10 receive the drug as long as clinically necessary and IOleralerJ bUI at the lowe!;t 
possible effective dosage, and the need for continued Iherapy with Ihe drug 
should be reassessed periodically. The American Psychimric As~ocialion 

(APA) states that prudenl long-term treulmen! options in palienls with schizo· 
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phrenia with remilled tlrst· or multiple-episodes include either indefinite main
tenance therapy or gradual discontinuance of the antipsychotic agent with close 
follow-up and a pi:," 10 reinstitute treatmen! upon symptom recurrence. Dis· 
continuunce of antipsychotic Iherapy should be considered only after a period 
of at least I year of symptom remission or optimal response while receiving 
the antipsychotic agent. In patients who havc h<ld multiple previous psychotic 
episodes or :! psychotic episodes wilhin 5 years. indefinite maintenance anti
psychotic treat menl is recommended. 

• Special Populations Dosage adjustmem is not necessary in patients 
with mild to moderate hepatic impairment (Child-Pugh class A <lnd B). (Sec 
Hepatic Impairment under Wamings/precautions: Specific Populations. in Cau
tions.) 

In pmients with renal impairment. the maximum rl!commended dosage of 
paliperidone is {i mg oncl! daily in those with mild renal impainnent (creatinine 
clearance of 50-79 mL!minute) and 3 mg once daily in those with moderate 
to seve re renal impainnenL (creatinine cleamnce of 10-49 mLiminute). (Sec 
Renal Impairment under Wamings{Precautiolls: Spedllc Populations. in Cau
tions.) 

Because geriatric patients may have reduced renal runciion , dosage adjust
ment may be reljuired based on renal function status. Geriatric putients with 
nonnal renal function generally may receive the same dosage recommended 
for younger :tdults with normal renal function. In geri;.nric patients with mod
erate to severe renal impairment. the maximum recommended ' paliperidone 
dosage is 3 mg once daily. (Sec Renal Impaimlent under Warnings/Prccautions: 
Spec ific Populations. in Cnutions.) 

No dosage adjustment is necessary based 00 gender or race. 

Cautions 

• Contraindications Known hypersensitivity to palipcridone. risperi
done. or any ingredient in the fonnu lation. 

• Warnings/Precautions Warnings Increused Mortality in Geriut
ric Patients with Dementia·rclated Psychosis. Geriatric patieJl(S with dementia
related psychosis treated with atypical antipsychotic drugs appear to be at an 
increased risk of demh compared with that among patients receiving placebo. 
Analysis of 17 placebo-controlled trials (llverage duration of ]() weeks) re· 
vealed an approximate 1.6- to 1.7-fold increase in mortality among geriatric 
patients rccei\'ing atypical antipsychotic drugs (Le .. aripiprazole. olanzapine . 
quetiapioe. risperidone) compared with th;1I in patients receiving placebo. Over 
the course of a typiea l lO-weck controlled st udy. thc rate of death in drug
treated p;lIients was about 4.5% compared with a mte of about :!.6% in the 
placebo group. Although the causes of death were varied . most of the deaths 
appeared 10 be either cardiova .. cu lar (e.g .. heart failu re, sudden death) or in
fectious (e.g .• pneumonia) in nature. In addition. an increased incidence of 
cerebrovascular adverse effects (e.g .. stroke. transient ischcmic attack). includ
ing fatalities. has been observed in geriatric patients treated with aripiprazole. 
olanzapi ne. and ri ~peridone in placebo-controlled studie~ of dementia-related 
psychosis. The manufacturer states that paliperidonc is not approved for the 
treatment of patients with dementia-related psychosis . (Sec Dosage and ~d
ministration: Special Populations and sec also Geriatric Use under Warniogs! 
Pn .. 'C:lutions: Specilic Populat ions. in Cautions. ) 

Prulungutiun of QT Interval. Paliperidune causes a modest increase in the 
corrected QT (QT..) interval. The risk of torsadcs de pointes in association with 
drugs that prolong the QTc interval may he increased in plllients with brady~ 

cardia. hypokalemia. or hypomagnesemia; patients receiving other drugs that 
prolong the QTc interval ; and in those with congenital prolongation of the QT 
interval. Therefore. the manufacturer states that palipcridone should be ilvnidcd 
in patients concurrently receiving other drugs known to prolong the QTc inter
val. patients with congenital long QT syndrome. ;md those with a history of 
cannac arrhythmias. (Sec Drugs that Prolon!,; QT Interval under Drug inter
actions.) 

NcurnlcJltlc Mallgnnnt Syndrume. Neuroleptk'malignant syndrome (NMS). 
a potentially fatal syndrome requiring immediate discontinuance o f the drug 
and intensive symptomatic treatment. has been reponed in patienls rece iving 
antip.~ychotic agents. including paliperidone. If a patient requires antipsychotic 
thempy following recovery from NMS, the potential reintroduction of drug 
therapy should be curefully considered. If a!llipsychotic therapy is reintroduced. 
the dosage generally should bc increased gradually and an ant ipsychotic agent 
other thnn Ihe agent believed to have precipitated NMS gcnemlly should be 
chosen. In addition. such patients should be cardully monitored since recur
rences of NMS have been reported in some patients. For additional information 
on NMS. sec Neuroleptic Malignanl Syndrome under Cautions: Nervous Sys· 
tem Effects. in the Phenothiazines General Statemenl :!8:16.0H.24. 

Tardi\'e Dyskinesln. Because usc of antip~ychotic agents may be associated 
with tardive dyskinesia. a syndrome of potcntially irreversible. involuntary. 
dyskinetic movements. palipcridone should be prescribed in a manner that is 
most likely to minimize the occurrence of this syndrome. Chronic antipsychotic 
treatment gcnemlly should be rcsef\'ed for patients who suffer from a chronic 
illness that is known to respond to antipsychotic agents. and for whom alter
native. cllually effective. but potentially less hannful treatments lire not avail
able or appropriate. In p:ttients who do require chronic treatment. thc smallest 
dose and the shonc. .. t duration of treatment producing a satisfactory clinical 
response should bc sought. and the need for continued treatment should be 
reassessed periodically. The American Psychiatric Associmion (APA) currently 

2480 AHFS DIWG INFORMATION- 2010 

recommends that patients receiving second~generUlion Hnlipsycholic agents be 
assessed clinically for abnomlal involulllal)' movements every 12 months and 
that patients considcred to be at increased risk for tardi ve dyskinesia be assessed 
every 6 months. For additional information on tardive dyskinesia. sec Tardive 
Dyskinesia under Cautions: Nervous System Erfects. in the PhenOlhiazines 
General Statement 28: 16.08.24. 

HypcrglJccmi~ and Diabetes Mellitus. Severe hyperglycemia, sometimes as· 
sociated with ketoacidosis. hyperosmolar coma. or death, has been reponed in 
patients treated with all atypical antipsychotic agents. Whi le confounding f:lc
tors such as an iocreased background risk of diabetes mellilUs in patients with 
schizophrenia and the increa~ing incidencc of diabetes me llitus in the general 
populalion make it difficult 10 establish with cenainty the relationship between 
usc of agents in this drug class and glucose abnormalities. epidemiologic stud
ies suggest an incre:lsed risk of treatment-emergent hyperglycemia-related ad
verse events in pmients treated with atypical antipsychotic agents. Bec:luse 
paliperidone was not marketed at the time these studies were pcrfonncd. it is 
unknown if the drug is associmed with this increased risk; however. there have 
been 2 cases of hyperglyc~mia or di:lbetes reponed to date in palipcridone~ 
treated patients in clinical trials. 

The manufacturers of atypical antipsyc hotic agents state lhat patients with 
preexisting diabetes melli tus in whom therapy with an atypical antipsychotic 
is initiated should be closely monitored for worsening of glucose control; those 
with risk factors for diabetes (e.g .• obesity. family history of diabetes) should 
undergo fasting blood glucose testing upon therapy initiation and periodically 
throughout treatment. Any patient who develops m:lIlifestations of hypergly
cemia (e.g .. polydipsia. polyphagia, polyuria. weakness) during treatment with 
an atypical antipsychotic should undergo fasting blood glucose testing. In some 
cases. patients who developed hyperglycemia while rece iving an atypical an· 
tipsychotic have required continuance of antidiabetic treatment despite discon
tinuance of the suspect drug; in other cases. hypergl ycemia resolved with db
continuance of the untipsychotic. 

For funhe r informatiun 011 managing the ri.~k of hyperg lyccmia and diabetes 
mellitus associated with atypical nmipsychotic agents. see Cautions: Endocrine 
and Metabolic Effects and see also Hyperglycemia and Diabetes Mellitus undcr 
Cautions: Precautions and Contraindications. in Clozapine 28: 16.08.04. 

GI Effecls. As with other nondefonnable material. extended-release pali· 
tx:ridone tablets do not appreciably change in shape il'lthe GI tract. Therefore. 
the drug generally should not be :ldministered to patients with severe . preex
isting GI narrowing (either pathological or iatrogenic). Rare cases of obstruc
tive symptoms in patients with known strictures have been rcponed in asso
ciation with the ingestion of drugs in nondefonllable. controlled-relea.~e 

formu l:ltions. Because of the extended-release design of paliperidone tablets. 
the drug should only be used in patients who :Ire able to swu llow the tablet 
whole. 1 

Decreased bioavailability of paliperidonc extended~rclease tablets would 
be expecled in patients with a decreased GI transit time (e.g .. those with di
arrhea) while an increased bioavailabililY would be expected in patients with 
an increased GI lransi! time (e.g .• those with GI neuropathy. diabetic gastro~ 
paresis. or due to other cause.~). Such changes in bioavailability are more likely 
when changes in transit time occur in the upper 0 1 tract. 

General PrecQutions Orthostatic Hypolension lind Syncope. Onho· 
static hypotension and syncope have been reponed. Syncope occurred in about 
0.8% of patients receiving paliperidone in controll ed clinical trial.~. Usc with 
caution in patients with known cardiovascular disease (e.g .. heart fai lure. his
tory of myocardial infarction or ischemia. conduction nbnonnali ties) or cere· 
brovascular disease and!or conditions that would predi spose patients to hypo
tension (e.g.. dchydration. hypovolemia. concomitant antihypertensive 
therapy). Consider monitoring of orthostatic vital signs in patiellIs who may be 
vulnerable to hypotension' (e.g .. geriatric patients) .. 
I Seizurcs. Seizures have occurred in approximately 0.2% of patients re· 
ceiv ing palipcridone1in controlled clinical studies. Usc with caution in patients 
with a history of seizuTCs or other conditions thnt may lower the seizure thresh
old (e.g., dementia of the Alz.heimer's type, geriatric patients ). 

Hyperprolactinemill. Similar to other antipsychotic agents. palipcridonc 
cnuses elevated prolactin concentrations. which may persist during chronic ud
ministration. Paliperidone's prolactin-e levating effects arc similar to those seen 
with risperidonc. which appean; to be associated with a higher level of prolactin 
elevat ion thun othcr currently available antipsychotic agents. Clinical distur
bances such as galactorrhea. amenorrhea. gynecomastia. and impotence have 
been associated with prolactin-elevating drugs. In addition. chronic hyperpro
lactinemia when nssociated with hypogonadism may lead to decreased bone 
density in males and females . Howcver. the c1inicnl imponance of ele\'ated 
prolnctin concenlr.llions is unknown for mosl patients. t 

Dysp hagia. Esophageal dysmotility and aspiration have been associated 
with the use of antipsychotic agents. Use with caution in patients at risk for 
aspiration pneumonia (e.g .. patients with advanced Alzheimer's dementia). 
(Sec lncreased Monnlity in Geriatric PatienL<; with Dcl11entia~re l aled Psychosis 
under Wamings/Precautions: Wamings. in Cautions and see Geriatric Use un
der Wamings/precautions: Special PopU lations. in Cautions.) 

Suicide. Attendant risk with psychotic illnesses; closely supervise high
risk patients .. Prescribe in the smallest quantity consistent with good patient 
management to reduce the risk of overdosage. 

Somnolence. Somnolence and sedation have been reponed in patiellls re
ce iving paliperidone therapy. 
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Sexual Dysfunctiun. Although priapism has not been reponed in l clinical 
trials of paliperidone. the drug possesses a ·adrenergic blocking (lctivity and 
may therefore be associated with this risk. 

Hemaluloj,\ic EITet:l". Thrombotic thrombocytopenic purpuru (TfP) has not 
been reponed in clinical trials of paliperidone . TIP has been reponed in as· 
sociation with risperidone therapy; however. the relationship of this adverse 
event to risperidulle is unknown. 

Rody l'cmpernture Rcgulatiun. Disruption of the body's ability to reduce 
core body tcmpcmturc has been associated with the usc of antipsychotic agents. 
Use caution when paliperidonc is administered in patients exposed to condi· 
lions that may contribute to an devation in core body temperature (e.g .• de
hydration . extreme heat, strenuous exerci se, concomitant usc of anticholinergic 
ugellls). 

Antiemetic Effects. Antiemetic effects were observed in preclinical studies 
with paliperidone; these effects also may occur in humans and mask signs of 
overdosage of other drugs or obscure cause of vomiting in various disorders 
(e.g., intestinal obstruction, Reye' s syndrome. bruin tumor), 

Patients with CUllculllilunt Illness. Clinical experience with paliperilione in 
paticOis with cenain concomitalH illnesses is limited. 

Patients with parkinsonian syndrome or dementia with Lewy bodies who 
receive (liltipsychotics, including, paliperidone. reportedly have an increased 
sensitivity to antipsychotic agents. Cli nical manifestations of this increased 
sensitivity have been reponed to include confusion , obtundation, postural in
stability with frequent falls. extmpyramidal symptoms, and features consistcill 
with NMS. (For additional infonnation on extrnpymmidal ndverse effects and 
NMS, sce Cautions: Nervous System Effects, in the Phenothiazines General 
Statemelll 28: 16.08.24. ) 

Paliperidone has not been adequately evaluated in pmients with a recent 
history of myoc:mlial inf.lrction or unstable cardiovascular disease to dale and 
patients with these conditions were excluded from premarketing clinical trials. 
Because of the risk of onhostatic hypotension associated with palipcridone. the 
manuftlclUrer slates Ihat the drug should be used with caution in patients wilh 
cardiov:lsc ular disease. (See Onhoslalic Hypotension and Syncope under 
Warnings/Precautions/General Precautions. in Cautions.) 

, Specific Populations I'regnancy. Category C. (Sec Users Guide.) 
Lnctutiun. Paliperidone is distributed inlo milk in animals. Both risperi

done und 9-hydroxyrisperidone, which is the major active metabolite of ris
pcridone and the same drug as paliperidone, distribute into milk following 
risperidone administration in humans. The manufacturer stutes Ihut women re
ceiving paliperidolle should not bre<lst-l"ced. 

I'ctJiutric Usc. Safety and effectiveness nol established in pediatric pa-
tients younger than 18 years of age. 

Gerilltr ic Usc. In clinical studies. approximately 7% of nearly 1800 pa-
tients were 65 years of age or older, In addition. lile shorHenn efficacy and 
safclY of paliperidone have been demonstrated in a placebo-controlled trial of 
6 weeks ' duration in 114 geriatric patients with schizophrenia. While no sub
stantial differences in efficacy or safety relative to younger adults were ob
served in these studies or in other clinical experience with the drug, increased 
sensitiv ity cannot be ruled out. 

Because geriatric palients may have reduced renal function. dosage adjust
ment may be requi red based on renal function slatus; consider monitoring renal 
function. (Sec Dosage and AdminislTation: Special Populations.) 

Geriatric patients with dementia-relnted psychosis treated with atypical an
tipsychotic drug .~ appear 10 be at an increased risk of death compared wilh Ihtlt 
among patients receiving placebo. Paliperidone is 1I0r approved for the treat
ment of dementia-related psychosis. (Sec Inc~eased Mortality in Geriatric Pa
tients with Dementia-related Psychosis under Warnings/Precautions: Warnings , 
in Cnutions.) 

Heputic Impairment. Putients with moderate hepatic impainnent (Child-
Pugh class B) exhibited similar plll';ma concentrations of free paliperidone as 
heal thy individuals. although IOtal paliperidone exposure decreased because of 
decreased protein binding. Dusage adjustment is not necessary in patients with 
mild to moderate hepmic impairmenl (Child-Pugh class A and B). The effect 
of severe hepatic impainncnt on paliperidone pharmacokinetics is not known. 
(Sec Dosage and Administration: Special Populations .) 

RcnullmJlairmcnt. Clearance decreased by an avt!rage of 32, 64 , and 71 % 
in pUlients with mild. moderate. and severe renal impairment, respectively. 
Dosage adjustment is recommended in patienLo; with moderate or severe renal 
impainnenl. (See Dosage and Administration: Special POpululions.) 

• Common Adverse Effects Adverse effects reponed in 5% or more 
of patients receiving paliperidone include tremor. he'ldache. onhostatic hypo
tension . tachycardia, somnolence, akathisia. insomnia. amdcty, extrapyramidal 
reuction, dizziness. dystonia, QTc interval prolongalion: nausea, dyspepsia, and 
weight gain. 

Drug Interactions 

• Drugs AfTecting Hepatic Microsomal Enzymes Inhibitors or in
ducers of cytochrome P-450 (CYPJ isoenzymes 206. 3A4. IA2, 2A6, 2C9, 
and 2C19: phannucokint!lic interactioll unlikely . 

• Drugs Metabolized by Hepatic Microsomal Enzymes Sub
stra!Cs ofCYP IA2, CYP2A6. CYP2CS/9/IO. CYP1D6, CYP2El, CYP3A4. or 
CYP3A5: phamHlcok ineti c interJetioll unlikely. 

• Drugs Inhibiting p.glycoprolein Transport System At Ihern
peulic concentrations, paliperidone did nOi inhibit P-glycuprotcin; clinically 
relevant interactions unlikely, 

• Drugs that Prolong QT Inte r val Potential pharmacologic inter
action (additive effect on QT·i1l1ervnl prolongation ); avo id concomitant use of 
other drugs known to prolong the QT interval (e.g .. amiodarone. quinidine. 
procainamide. sotalol, other Class la and J1[ anti arrhythmics. chlorpromazine. 
Ihioridazine. gatinoxacin . moxil1m .... cin). 

• Protein-bound Drugs Ph:mnllcokinetic interaction unlikely. 

• Alcohol Potential pharmacologic interJction (additive sedative effects ). 
Avoid alcoholic beverages during paliperidone Iherapy. 

• HJpotensivc Agents Pott! ntiul pharmacologic interaction (additi ~'e 
hypotensive effects). 

• Levodopa and Dopamine Agonists Potential phannacologic inter-
action (antagonistic effects). 

• Paroxetine Concomitanl administration of paroxetine (20 mg d(lily) 
and a single dose of paliperidone (3 mg as extended-re lease tablets) caused a 
small, clinically insignificant increase in pilliperidone area undcr the concen
tralian-time curves (AUCs) compared with palipcridonc administration alone. 
TIlerefore. dosage adjustmt!nt of p:llipcridonc is not necessary. 

• Risperidonc Concurrent usc of paliperidone with rispt!ridonc has not 
been studied to date. Howe ver, because paliperidone is the principal active 
metabolite of rispcridone, consideration shoukl be given 10 additive paliperi
done exposure if risperidone nnd palircridonc arc concomitantly administered. 

• Other eNS Agenfs Potential pll:lrmacolo~ic interaction (additive 
sedative effects ). Use with caution. 

• Smoking Pharmacokinctil.: illleral.: tion unlikely. Dosage adjustment in 
patients who smoke is not necessary. 

Description 
Paliperidone is a benzi soxazole-derivative antipsychotic agent tltat differs 

chemically from other current ly avuiluble first-generation (typical) antipsy
chotic agents (e.g .. butyrophcnoJlc~ . phenothiazincs) <lnd has been referred to 
as an atypical or second-generation unlipsyciloti c agent. The drug is the major 
active met(lbolile of risperidonc, "nOllier iltypical antipsychotic agent. 

TIte exact mechanism oj" palipcridone 's antipsychotic action. like thai of 
other antipsychotic agents. has not been fully elucidated. but may involve an
tagonism of central dopaminc ,type 2 (D~) and serotonin type 2 (5-hydroxy
tryptamine [5-HT~AJ) receplors. Antagonism at U! - and u"-:ldrenergic and his
tamine (HI) receptors muy contribute 10 other therapeutic and adverse cJTt!cts 
observed with the drug. P;lliperidone possesses no affinity for cholinergic mus
carinic and f31- and ,8:"ildrenergic receptors. 

In \'itro studies have suggested n role for cytochrome P-450 (CYP) isoen
zyme.<; 206 and 3A4 in the metabulism of paliperidone: however. the results 
of in vivo studies indicilte tlmt these isoenzymes play a limited role in the 
overall elimination of lhe drug from the body . 

Approximately 80% and 11 % of a s ingle I-mg oral dose of radiolabeled, 
immediate-release palipcridone is recovered in urine and feces. respectively. 
wililin I week. About 591iO of the administered dose is recovered as unchanged 
drug and 32% recovered as Illelaboliles. Following s ingle-dose oral adminis
tration as extended-release lablets. palipcridone appears to have a me.m ter~ 
minal elimination half-life of about 23 hours. 

Advice to Patients 
Importance of reading nmnufuclurer's patient infonnmion. 
Risk of onhostUlic hypotension. particularly during initial dosage titration 

und at times of reinitiation of therapy or illcrense.~ in dosage. ImporHlllce of 
advising patiellts who experience di7.zines.~ or fainting during therapy to get up 
slowly when silting or lying down. 

Because somnolence und impainnent of judgment, thinking. or motor skills 
may be associated with puliperidone, patients should be cautioned about driv
ing, operating machinery. or performing hazardous tasks while taking pnlipcr
idone until they gain experience with tlte drug's efrects . Imponance of avoiding 
alcohol during paliperidone thempy. 

Importance ofinfonning c1inicilllls of exisling or contemplated concomitant 
therapy, including prescription (sec Drug Inter:lctions: Drugs thai Prolong QT 
Inten'ul) and OTC drugs, dietary supplements. and/or herbal products. as well 
as any concomitant illnesses (e.g .. cnrdiovascular disease. diabetes mellitus. 
seizures). 

Importance of womcn informing clinicians if they are or pltln 10 become 
pregnant or plan to breast-feed. -

Importance of avoiding overheat ing or dehydr . .:uion. 
Imponance of informing patients that paliperidone tllblels should be swal

lowed whole with the aid of liquids. and should not be chewed. divided or 
crushed. Patients should not be concerned if they notice a tablet-like substance 
in their stool. 

Imponance of infonning pmienl s of other imponant precautionary infor
mation. (Sec Cautions.) 

Over\'ieW'l;" (see Users Guide). For additional information on this drug 
until a more dClnilcd monograph is developed and published, the manu
facturer 's labeling should be cunsulted. It is cnemial that the m:mufllc-

AHFS DnuG INFOItI\J,\TION~ 2010 2481 
Exhibit D.14, page 3

Case 3:09-cv-00080-TMB     Document 78-9      Filed 03/24/2010     Page 9 of 10



Paliperidone AT'!: I'ICAI. Ar-;TII'SYCHOTICS 28:16.08.04 

turer l s labeling be consulted for more dctniled information on usual cau
tions, precllutions. conlrnindications, potential drug interactions, 
laboratory test inlerlcrenccs, and ncute toxicity. 

Preparations 

Excipient s in commercially available drug preparations may have clinically 
importan! effects in some individuals; consult specific product labeling for details. 

Paliperidone 

Oral 
Tablets, 
extended
release 

3mg 

6 mg 

9mg 

Invega-, Janssen 

Invega ~ , Janssen 

Invegal', Janssen 

Sd<'l'/rll Rn i., i"'15 J(J!HWT)' 2U09 . 0 C"f'yrixill.LJc("(mha 20()7. Ameria m Sock (.\' t o[ 1I"d/lh·Sys((m 
PlJarm<ld , (, . Illc. 

Quetiapine Fumarate 

, 

• Queliapine is considered an atypical or secoml~generation antipsychotic 
agent. 

Uses 

• Psychotic Disorders Quetiapine is used for the symptomatic man~ 
:lgement of psychotic disorders (e.g., schizophrenia). Drug therapy is integral 
to the m:lnagement of acute psychotic episodes and accomp.mying violent be
havior in patients with schizophrenia and genera[[y is required for long-term 
stabilization 10 sustain symptom remission or control and to minimize the risk 
of relapse; Antipsychotic agents :Ire the principal class of drugs used for the 
m,magement of all phases of schizophrenia. Patient responsc and tolerance to 
antipsychotic agents arc variable, and patients who do not respond to or tolerate 
nne drug lJlay be successfully treated with an agcnJ from a different class or 
with a different adverse effect pro!ile. 

Schizop"renia Short-term efficacy of quetiapine for the management 
of schizophrenia has been established by placebo-controlled studies of 6 weeks ' 
duration principally in hospitalized patients with schizophrenia. Schizophrenia 
is a major psychotic disorder that frequently l1:1s devllstating effects on various 
aspects of the patient's life and canies a high risk of suicide and other Iife~ 
threatening behaviors. Manifestations of schizophrenia involve multiple psy
chologic proces ses, ineJuding perception (e.g. , hallucinations), idelltion, reality 
testing (e.g .• delusions), emotion (e.g., flatness, inappropriate affecl), thought 
processes (e.g., loose associations). behavior ( e .~., catatonia. disorganization), 
attention. concentration. motivation (e.g. , avolition, impaired intention and 
planning), and judgment. The principal manifestations of this disorder usually 
arc described in terms' of positive and negative (deficit) symptoms, and more 
recently. disorganized symptoms. Positive symptoms include hallucinations, 
delusions, bizarre behavior, hostility, uncoopcrativeness, and paranoid ideation, 
while negative symptoms include restricted1range and intensity of emotional 
expression (affective flallening) . reduced thought and speech productivity (al~ 
ogia). anhedonia, apathy, and decreased initiation of goal-directed behavior 
(avolition). Disorganized symptoms include disorganized speech (thought dis
order) and behavior and pour .lHention. 

In clinical studies in patients \\dth schizophrenia, quetiapine was more ef~ 
fe("tive than placebo in reducing the severity of symptoms associated with this 
disorder. Quetiapine appears to improve both positive and negative maoifes~ 
tations or schizophrenia. Results from comparative clinical studies and meta~ 
analyses suggest that quetiapine is at least as effective as chlorpromazine or 
haloperidol ill reducing positive and negative symptoms of schizophrenia. 

111e, American Psychiatrici Association (APA) considers certain atypical 
antipsychotic agents (i.e., quetiapine-. aripiprazole, olanzapine, risperidone, zi 
prasidone) tlrst~1ine dmgs fur the management of the acute phase of schizo
phrenia (including first psychotic episodes), principally because of the de
ereaseu risk of auverse extrapyramidal effects and tardive dyskinesia, with the 
understanding that the relative advantages, disadvantages, amI cost-effective
ness of conventional and :lIypical antipsychotic agents remain controversial. 
The APA states that, with the possible exception of clozupine for the manage~ 
ment of treatment~resista11l symptoms. there currently is no detlnitive evidence 
that one atypical antipsychotic agent will have superior efficacy compared with 
another agent in the class, although meaningful differences in response may be 
observed in individual patients. Conventionul antipsychotic agents may be con
sidered nn;t~line therapy in patients who have been treated successfully in the 
past with or who prefer conventional agents. The choice of an antipsychotic 
agent should be individualized, considering Pilst response 10 thempy, adverse 
effect profile (including the patient' s experience of subjective effects such as 
dysphoria), and the patient's preference. for a spednc drug. including route of 
administration. 

Although the efficacy of quetiapine for long-term usc has nOi been estab
lished in controlled studies, the manufacturer states that beneficial effects' of 
the drug were maintained for up to 4 years in some patients during an open-
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label extension study in patients who achieved an initial response to lreatment 
during duuble·blind clinical studies. If quetiapine is used for extended periods, 
the need for continued therapy should be reassessed periodically on an indi-
yidualized basis. (Sec Dosage and Administration: Dosage. ) , 

For additional information on the symptomatic m.mugement of schizophre
nia. including treatment recommendations and results of the Clinical Antipsy
chotic Trials of Intervention Effectiveness (CATJEl study, see Schizophrenia 
and .Other P.sychotic Disorders under Uses: Psychotic Disorders, in the Phe
nothiazines General Statement 1,H: l fi .OH.24. 

• Bipolar Disorder Quetiapine is used alone or in conjunction with 
lithium or divalproex sodium for the management of acute manic episodes 
associated with bipolar I disorder. Efficacy of quetiapine monotherapy in the 
treatment of acutc manic episodes has been demonstmled in 1 placebo-cOlI
tro[[ed studies of 11 weeks' duration in patients who met the DSM-!V criteria 
for bipolar disorder and who met diagnostic criteria for an acute manic episode 
(with or without psychotic features). Patients with rapid cycling ,md mi xed 
episodes were excluded from these studies. The principal rating instrument used 
for assessing manic symptoms in these studies was the Youn/:i Mania Rating 
Scale (YMRS ) score, an ll ~jtem clinician rated scale traditionally used to as~ 

sess the degree of manic symptomatology in a.range from () (no manic features ) 
tn 60 (maximum score). In these studies, quetiapine was shown to be superior 
to placebo in reduction of the YMRS total score after 3 ,'lOd I:! weeks of 
treatment. t 

Efficacy of quetiapine when used in combination with lithium or divalprocx 
sodium in the management of acute manic episodes has been demonstrated in 
a placeho-controlled study or 3 weeks ' duration in patiellls who met the DSM
IV criteria for bipolar I disorder with acute manic episodes (with or without 
psychotic features). Patients with rapid cycling and mi xed episodes were ex~ 

eluded from enrollm~nt and patients included in the study mayor may not have 
received an adequate course of therapy with lithium or divalproex sodiulU prior 
to randomization. Quetiapine was shown 10 be s UI~rior to placeho when added 
to lithium or divalproex sodium alone in the reduction of YMRS total score. 
However, in a similarly desigll~d study, quetiapine was associated wilh an 
improvement of YM~S scores but did not demonstrate superiority to placebo. 

For the initialmanagemelll of less severe manic or mi xed episodes in pa
tients with bipolar disorder. current APA recommendations state that monoth
ewpy with lithium, valprome (e.g .. valproate 'sndiJm, valproic add! di\'al ~ 
proe x), or an antipsychotic (e.g .• olanzapine) may be adequate. For more severe 
manic or mixed episodes, combination therapy with an antipsychbtic and ' lith~ 
ium or valproUle is recommended as firs t ~ line therapy. For further infonnation 
on the management of bipolar disorder, see Uses: Bipolar Disorder, in Lithium 
Salts 28:28. 

Quetiapine also is used for the treatment of depressive epismles associated 
with bipolar disorder. Efficacy of quetiapinc in the treatment of depressive 
episodes has been demonstrated in 1 randomized. double-blind. plaeebo-con~ 
trolled studies of 8 weeks' duration in patients with bipolar I or II disorder 
(with or without'a rapid cycling course), Patients in these studies received fixed 
daily qlletiapine dosages of 300 or 600 mg once daily. The principal rating 
instrument used for assessing depressive symptoms in these studies was the 
Montgomery~Asberg Depression Rating Scale (MADRS), a IO-item clinician~ 
rated scale wilh scores ranging from 0 10 60. In both studies. quetiapine was 
found to be superior to placebo in reduction of MADRS scores at week S, with 
improvements in scores evident within one week of treatment. In addition. 
patients receiving 300 mg 01' quetiapine daily demonstrated significant im
provements compared. to placebo recipients in overall quality of [i fe and sat
isfaction related to \'arious areas of functioning. 

Dosage an~ Ac;lministratiC?n 

• Administration Quetiapine is administered orally. While food re~ 
portedly can marginally inerea~e the peak concentration ami oral bioavailahility 
of queti:lpine, the drug generally can be administered without regard to me.tls. 

Dispellsillg Gild Administration Precalltions Because of similar
ity in spelling1between Seroqucl - (the trade name for queliapine fumamte) and 
Serzone>l (the fonner trade name' for ncfazodone hydrochloride, an antidepres
sant agent; no longer commercially available in the US under this trade n:lme), 
dispensing errors have been reported to' the US Food and Drug Administration 
(FDA) and the manufacturer of Seroqucl &t (AstraZeneca). Accord ing to the 
medication error reports, the overlapping strengths (100 and 2.00 mg), dosage 
fonns (tablets), and dosing intervals (twice daily) .mu the fact that these 2 drugs 
were stored closely together in pharmacies also were critical in causing these 
errors. Thercforq, extra care should be exercised iq ensl!ring the acs uracy of 
both oral and wriue,1 prescriptions for Seroquel~ and Serzone· . Although the 
Serzone brand was discontinued in June 1004, clinicians may continue to refer 
to nefazodone by the former brand name in prescribing. Some expert'S rel.:
ornmend that pham1:tcists assess the me;lsures of avoiding dispensing errors 
and implement them as appropriate (e.g., by verifying all orders fo r these agents 
by spelling both the trade and generic names to prescribers, using computerized 
name alerts, attaching reminders to drug .containers and phnnmlcy shelves, 
separating the drugs on pharmacy shelves, counseling patients). (Sec Di spens
ing 'and Administration Precautions under Wllmings!Precautiolls: General Pre
cautions in Cautions.) 

• Dosage Dosage of quetiapine fumarate is expressed' in tenn s of quetia
pine and must be carefully adjusted according tn individual requirements and 
response. using the lowest possible effCl.:tive dosage. 
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Gabapentin ANTICONVULSA1\'TS, MISCELLANEOUS 

in vi tro studies have identified a novel gabapentin binding site in the ncoconex 
and hippucampus of rat bruin, additional studies are required to fully elucidate 
the identity and function of this binding site. 

In animal test systems, g.abapemin exhibits anticonvulsant activity similar 
to that of other commonly used anticonvulsant drugs, The drug protects lIgainst 
seizures induced in animals by electriclIl stimulation or pemylenetetrazole. sug~ 
gest ing that it may he effective in the manag.ement of tonic~clonic (grand mal ) 
and partial seizures or absence (pel it mal) seizures . respectively, However. 
available data in animals and humans are conllkting regarding the effect of 
g:lbapentin on EEG spike and wave activity associated with absence (pelit mal) 
seizures. Gahapemin also prevents seizures in some animals with congenital 
epilepsy and protects against audiogenic ton ic extensions and clonic seizures 
in mice. 

Although the mechanism of action is unknown as yet. gabapemin also has 
demonstr:ucd analgesic acti vity. In animals, g<lbapentin has been shown to 
prevent allodynia ( pain~reJated behavior in response to normally innocuous 
stimuli ) and hyperalgesi:t (exaggemted response to painful stimuli) in seveml 
model s of neuropathic pain, Gahapentin also has been lshown to decrease pain~ 
related responses after peripheml inflammation in animals; however. the drug 
has not altered immediate pain~related behaviors, The clinical relevance of 
these lindings is not known, 

Gabapentin does not bind to plasma proteins, is not appreciably metabo~ 
lized, does not induce hepatic enzyme activity. and does not appear to alter the 
pharmacokinetics of commonly used anticonvulsant drugs (e,g" carbamaze~ 
pine, phenytoin. valproate. phenobarbital, diazepam )'or' oral contraceptives, In 
addition. the pharmacokinetks of gabapemin ure not altered substantially by 
cont'Omitant administration of other anticonvulsant drugs. 

Children younger than 5 years of age have a higher clearance of g:lbapentin 
normalized for weight compared with those 5 years of age and older; clearance 
of the drug in children 5 years of age and o'ider is consisient with that in adults 
after a single dose. Therefore. a higher daily dosage is required in children 3-
5 years of age to achieve avemge plasma concentmtions similar 10 those in 
patienL~ 5 years of age and older. (Sec Dosage and Administration: Dosage. ) 
Infants younger than 1 year of age have a highly variable clearance. 

SumMon " (see Users Guide), For additional information on this drug 
llntil a more detailed monograph is developed and published, the manu
facturer's labeling should he consulted, It is essential that the labeling be 
consulled for detailed information on the usual cautions, precautions, and 
conlraindicatiuns concerning potential drug interactions and/or laboratory 
test interferences and for information on acute toxicity. 

Preparations 

Excipients in cnmmercially available drug p'repamtions may have clinically 
impnnant effects in somJ inclividuals: consult s/x:dHc productlaheling for details. , 
Gabapentin 

Oral 
Capsules loomg' Gabapentln Capsules 

Neurontln-\ Plizer 

300 mg' ' Gabapentin Capsules 

Neurontln\ Plizer 

400 mg' Gabapentln Capsules 

Neurontln"', Plizer 

Solution 250 mg/S mL Neurontin~ , Pfizer 

Tablets 100mg" Gabapent1n Tablets 

, GOO mg' GabapenUn Tablets 

400 mg" Gabapent1n 'T'ablets 

600 mg' Gabapent1n Tablets 

800 mg' Gabapent1n Tablets 

Tablets, film~ 6OOmg' Gabapent1n TabJets 
coated Neuront1n", Plizer 

800 mg' Gabapentin Tablets ,I 

Neuronti,n", Plizer 

·ll,,~ ila"k fmlll ",'" "r mlln' m.ll1urocturcr. liJ.ltribIHIIC. aml/I)r rcp.lcka~~'T by gentric Inonpmprict~ryl nnme 

~Usc is not ~um:n!iy iru:tU<kd iu thc labeling Dl'prlJ\'cd by the' US Foo li ~~I Drug Admini ~ tmli"n t 

Sd ,'l'ud N,·rf.II'III.1 f)( l'rllll,..r 2(JOY. 0 Copyrighl. JUI'" /!NJ. A"iu m lll Sod et." (If /f.·"illt .. \)'lt""l 
PI,wmolrwr, l nl'. 

Lamotrigine 

• Lumotrigine is a phenyl triazine anticonvulsant. 

Uses 

• Seizure Disorders Partial Seizures Lamotrigine is used in com~ 
bination with other anticonvuls:mt agents in the management of panial seizures 
in adults and children. Larnotrigine also· is used as monotherapy in patienls 
cOlwerting rrom monotherapy with a hepatic enzyme~inducing anticonvulsant 
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agent (c,g., phenytoin. carbamazepine, phenobarbital. primidone) in Ihe man~ 
agement of partial seizures in adults, 

In controlled clinical sludies, adjunctive therapy with lamolrigine was er~ 
fective in reducing seizure frequency in patients with simple and/or complex 
panial seizures refractory to thcr.1py wilh one or more conventional, anticon~ 
vulsant drugs (e .g., phenytoin, carbamazepine, phenobarbital): the median re
duction in seizure frequency was 14-3M&. In a controlled clinical study in 
children 1- 16 year.~ of ag.e with panial se izures , the median reduction in fre~ 
quency of all partial seizures was 36 or 7% in patients receiving lamotrigine 
or placebo, respectively. in addition to their currentthempy (Up to '2 conven~ 
tional anticonvul sant drugs). J 

The effectiveness of lamolrigine monotherapy in adults with partial seizures 
who arc converting from mnnotherapy with a hepatic enzyme~inducing anti~ 
convulsant drug (c,g .• phenytoin, cnrbamazepine, phenoharbital, primidonc) 
was established in n controlled clinical study of 'patients who experienced at 
least 4 simple or complex panial seizures, wilh or without sccondary gener~ 
alization, during each of 2 consecutive 4~week baseline periods; during the 
baseline periods, patients were rece iving either phenytoin or carbamazepine 
monotherapy. Patients were randomized either to lumotrigine (target dose: 5{)0 
mg daily) or vulproic acid ( 1000 mg daily) therapy, which was added1lo their 
baseline regimen ovcr a 4~week period. Patients were then converted 10 either 
l<lmotrigine or valpruic acid monotherapy over another 4~week period and mnn~ 
otherapy continued for another l1~week period. Study end points were either 
successful completion of the 12~week monotherapy period or meeting a study 
"escape" criterion, relative to baseline. Escape criteria were defined as doubling 
of the mean monthly seizure count: doubling of the highest consecutive 2~dilY 
seizore frequency; emergence of a new seizure type (dellned as a seizure thlll 
did not occur during the 8~week baseline period) Ihat was more severe than 
the other seizure types occurring during Ihe study period: or clinically imponum 
prolongation of generalized Ionic-donie seizures. TIle proportion of Jarnotri~ 
g ine~ or valproic acid~treated patients meeting escape criteriu wus 42 or 69 %. 
respectively; no dirferences in enicacy were detected based on age. race, or 
gender. It was noted that tilt' palients in the valproic acid control ann were 
treated intentionally with a relatively low valproic acid dosage lxcuuse the 
intent of the study was to establish the effectiveness of lumotriginc monoth~ 
erapy, and that the study results cannot he interpreted to imply the superiority 
of lamotrigine therapy to adequate valproic acid therapy. In nddition, tlie man~ 
ufacturer stales Ihat the lise or lamotrigine therapy for the management of 
p<lrtial seizures hus not been eSHlbli.~hed :is initial monotherapy: for conversion 
from monothempy with anticonvulsani drugs that do IIlIt induce hepatic en
zymes (e.g .. valpro,ite): or for simultaneous conversion to monotherapy from 
1 or more concomitant anticonvulsam drugs. I I 

,'I " 
Primary Generalized Tonic-Clonic Seizures , Lamntrigine. is used 

in combination with other anticonvulsant agents in the management of primary 
generalized IOnic-donic seizures in adults lind children 2 year.'i of age and older: 
Efficacy of the drug as adjunctive ther:tpy was est:lblished in n placebo-con~ 

trolled trial in adult and pediatric patients al Icast 2 years of age. who had 
experienced at least 3 primary gencralized tonic-clonic seizures during an H~ 
week baseline phase. Patients were randomi zed .lO receivc either placcbo or 
lamotrigine in a tixed~dose regimen (target dosages of 20U-4(X) mg daily in 
adults and 3- 11 mg!kg daily in children) for 19-24 weeks, which was added 
to their current anticonvulsant regimen of up to 2 anticonvulsant drugs, Patients 
receiving lamotrigine experienced a substantially greater median reduction in 
seizure frequency compared with baseline than did patients receiving placebo 
(66 and 34%. respectively), 

Seizures Associated witli Lell1lOx~Gastalit SYlldro/lle Lmot'ri ~ 
gine also is used in combination with other anticonvulsant agents in the man~ 
agemenl of generalized seizures associated with Lellnox~Gastaut syndrome in 
pediatric patients and 'Idults . In a controlled dinicultrial in palients with Len~ 
nox~Gastaut syndrome. adjunctive therapy with lumotrigine resulted in a 32, 
34, and 36(;0 decrease in major motor seizures. drop attacks, and IOnic~clonic 
seizures, respectively, 

• Bipolar Disorder Lamotrigine is1lised in Ihe mainienance thempy of 
bipolar I disorder 10 prevent or attcnuate recurrences of bipolar episodes in 
patients who remain at high risk of relapse following treatment of an acute 
depress ive or manic episode, The Amerieari Psychiatric Ass(Jciut ion (APA) 
curretltly recommends use of ia'motrigine as :111 alternati ve !U lirsi~,line main
tenance Illerapies (e.g,. lithium, valproic acid, or di va[procx)~ TIle APA al so 
Slates thal both lamotrigine ami lithiulll arc erfeFtive in . the maintenance treat ~ 
ment of bipolar 1 disorder: however, Ihe results of two randomized, doublc~ 
blind. placeho~controlJed slUdies of 18 months' duration indicate that lamotri~ 
gine mav be more effective in preventing depressive epi sodes whiJe lithium 
may be ;llore effective in preventing mimic episodes, 

Although efficucy of the drug in the acute treatment of mood episodes has 
yet to be fully estaqlished. lamOirigine is considered a first~line agent by the 
APA for the management of.acute deprc-~sive episodes in patients with bipolar 
disordert. TIle APA also recommends the usc of lamotrigine as an ultemative 
to lithium, vnlproie acid, or divalproex in the management of patients with 
rapid cycling bipolar disordert. punicularly in those with the bipolar:2 foml 
of rapid cycling, 

For further informal ion on the management of bipolar disorder, sec Uses: 
Bipolar Disorder, in Lithium Salts 2H:1H. , 
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Lamotrigine 

Dosage and Administration 
• Administration Lamotrigine is administered omJly. The drug may be 
admin istered without rcgard to meals. 

Lunolrigine convent ional tablets should be swallowed whole. Lamotrigine 
chewable/dispersible tablets may be swallowed whole. chewed (and consumed 
wilh a small amount of wOlter or diluted fruit juice to a id swallowi ng ). or 
dispersed in water or diluted fruit juice. To disperse the tablets. they should he 
'ldded to a smull volume (i.e .. 5 mL or enough to cover the tablet) of liquid 
nntl allowed to disperse completely (over approximately I minute); the solution 
then should be sw irled and consumed immetliately. AdminiSlfalion of partial 
qU'lOlities of the dispersed tablets should 1101 be unempted: calculated doses 
that do not correspond to available strengths of whole tablets should be rounded 
down to the nearest whole tablet. Lamotrigine orally disintegraling tableL~ 
should be placed on the tongue and moved around in the mouth. where the 
tablet disintegmtes rapidly in saliva. and then subsequently can be swallowed 
with or wilhout water. 

Putients who arc currently receiving or b~g inning thcmpy with lamotrigine 
and/or UIlY other anticonvulsant for any indication should be dosely monitored 
for the emergence or worsening of depression, suk idal thnughts or behavior 
(sukidnlity), und/or any unusual changes in mqod or behavior. (Sec Cautions: 
Precautions and Contruindications.1 ' 

Di.'ipell.'oillg alld AdmillistratiolJ Preca;,tio~JS Dispensing errors 
have occurred bccau.~e oflhe similarity in spe lling between Lamictala (the trade 
name for l:lITIotrigind and Lamisila (terbirafine hydrochloride). lamivudine. 
I:lbeta lol hydrochloride. Lomolil- <1h~ fi xed combinution of atropine sulfate 
and diphenoxylale hydrochloride), and Ludiomila (the fanner Irade name for 
maprotiline hydrochloride: no longer commercially avai lable under Ihis trade 
name in Ihe US). Thcrefore, extrJ care should be exercised in ensuring the 
.lCcuracy of both orJI and written prescriptions for Lamictal - and Ihese olher 
drugs. The manufacturer fL~ommends Ihat clinicians ("onsider including Ihe 
inlentlcd usc of the panicul.u drug on the prescriplion. in addition 10 alerting 
pati ents to carefully check the drug they receive and promptly bring nny ques
tion or concern to the attention of the dispensing pharmacist. The manufacturer 
also recommend.~ thut phamlacists assess various measures of avoiding dis
pensing errors and implement them as appropriate (e.g .. by computerized filling 
and handling of prescriptions. patient counseling). (See Cauti Ol1.~: Precautions 
and Contraindications .) 

• Dosage Because of the pos.~jbility. of increas ing sei7.ure frequency, an
ticonvul sant drugs, including lamotrigine, should not be di scontinued abruptly. 
particularly in p:llicnts with precxisting seizure disonJcrs. Discnntinualll:e of 
Inmotrigine therapy should be done grudually over at leust 2 weeks, in II step
wise fnshion (e.g .. achieving 11 50% reduction in the dnily dosage of lamotrigine 
each wt!ek). However, conccrns for patient safety wilh continued ust! of 101-
mutrigine may require more rapid withdrawal of the drug. 

TIle dosagt! rt!gimen of lamotrigine used in combination with other anti
convul sant drugs depends on whetber valproic acid or hepatic enzyme· inducing 
anticonvulsant drugs. or a combination of these. is administered conCOmilllnl ly. 
Addition 10 lamolrigine thcnlpy of an anticonvu lsant drug that induces hepat ic 
microsomal enzymes (e.g .. curbamazepine , phenobarbila l. phenytoin. primi
tlonc) may be expected to increase the clearance (i.e., reduce plasnll.l l'Oncen
tnltiolls) of lamotrigine: conversely. discontinuance o f such a concomitant ly 
administen.-d .lOticonvulsant drug may result in decre:tsed clearance (i.e .. in
cre;lscd pla.'~ma concentrations) of lilmolrigine. Addition of vulpmate sodium 
to Imnotrigine thempy also decreases the cleurance (i.e .. increases pla.~ma con
centrations) of lamotrigine. Therefore, clinicians should be aware that addition 
of hepatic enzyme-inducing anticonvul sant drugs or valproic acid to, or their 
discontinuance from. an anticonvulsant regimen including lamotrigine muy re
quire modification of the dos:lge of lamotrigine and/or the bl her :lnticonvuisanl 
agcnt~s). Exceeding the ' recommended initial dosage and subsequent dosage 
esca lmions of Imnotrigine Illuy increase the risk of developing a rash and is lIor 
recommended. I 

A(;cord ing to the munufa(;turer. the cffc(;t of anticonvulsunts other than he
patic enzyme-inducing unticonvulsant drugs or vulproic acid on the p!mnnnco
kinetics of J:mlOtrigine has not been fully estnblishcd, and spccilk dosing rec
omntendation.~ for patients receiving such drugs cannot be mude at this time. 
Conservative initial dosages nnd dose escalations ~as with concomitmlt valprok 
acid) are recommended, and an appropriate maintenance dosage probahly would 
be greater than the maintennnce do; age with valproic acid and lower than the 
maintenance dosage with a hepatic enzyme-inducing antkonvulsant drug. 

Seiz.llre Disorders Adjunctive Therapy ror Partiul Selzurcs,l'rirnnry Gen· 
eralized Tunic-elunic Seizu res, ur Lennux-GastDul Syndrome. , For adjunctive 
thempy in the management of panial seizures. primary generJlizJd Ionic-clonic 
seizures. or Lennox-Gastaul syndrome in adults and children older than 12 
y(,'ars of age who arc receiving hepatic enzyme-inducing anticunvulsunl drugs 
wirhom concomit:lnt valproic acid thempy, the usual initial dnsage of l umotri~ 
gine is 50 mg once daily for 2 weeks, then 100 mg daily in 2 divided doses 
fo r 2 weeks. The daily dosage may then be increased hy 100 mg evcry 1- 2 
weeks until an effective maintenance dosage nf 300-S00 mg daily given in 2 
divided doses is reached. 

For adjunctive therapy in the management of partial seizures; primary. gen~ 
cralized.tonic-clonic seizures, or Lennox-Gastnut syndrome in udults and chil~ 
clren older thun 12 years of age who arc receiving an unticonvulsnnt regimen 
contuining v:llproic acid. the usual initial dosage of IUIllOlrigine is 25 mg every 
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other day for 2 week.~. followed by 25 mg once daily for 2 weeks. The initial 
dos:lge of lamotrigi nc in patients also receiving valproic acid should not exceed 
25 mg every other day because of:1I1 increased incidence of rash with concom
itant lamotrigine and valproic acid thempy. After the initiul4 weeks ofthemp)'. 
the daily dosugc of lamotrigine may be increused by 25-50 mg every 1-2 weeks 
until an effective maintenance tlosagc of 1O().-400 mg daily given in t or 2 
di vided doses is rcuched. The usual maintenance dosage of lamOlrigine when 
:lddcd to valproic acid alone in atluhs and children older than 12 years of age 
is 100-200 mg dail y. 

Although milintenance dosages of lamotrigine as high as 700 mg dai ly have 
been used in anticonvulsant drug regimens that included hepatic enzyme-in~ 
ducing anticonvulsants but n01 valproic acid or as high as 200 mg daily in drug 
regimens thnt included \'alproic :lcid alone. dosages exceed ing 300--500 mg 
daily (in regimens I/ur contai ning vulproic acid) or exceeding 200 mg daily (in 
regimens containing vulproic acid alone) have not been evaluated in controlled 
studies. I I 

For adjunctive thempy in the management of partial seizures. primm}' gen
eralized tonic-clonic seizures, or Lennox-Gastaut syndrome in palients 2- 12 
years of age who arc receiving hep<llic enzyme-i nducing anticonvulsant drugs 
wirhallf concomitant vulproic udd therupy. the usual initial dosage of lamntri~ 
gine is 0.6 mg/kg daily (rounded down to the nearest whole tablet) in 2 divided 
doses for 2 weeks. During the subsequent 2 weeks of therapy. the usuul dosage 
is 1.2 mglkg daily (rounded down to the neurest whole tablet) in 2 divided 
doses. Subsequent daily doses should be increased every 1-2 weeks by 1.2 mgJ 
kg (rounded down to the ncarest whole tablet) until an effective daily main
tenance dosuge of 5-15 mg/kg (maximum of 400 mglday in 2 divided doses) 
is reached. In palients weighing less Ihan 30 kg, increases in maintenance 
dosages of up 10 50% may be required based on Ihe response and tolemncc of 
the palient. 

For :ldjunctivc thempy in Ihe management of partial se izurc.~, primary gen
eralized tonic-clonic se izures, or Lennox-GaSlUul syndrome in patients 2- 12 
years of age who :Ire rece iving an anticonvul sant rt glmen conlaining valproie 
acid. the usual, initial dosage of lamOlrigine is 0.15 mg/kg daily (rounded down 
to the nearest whole tablet) in I or 2 divided doses for 2 weeks. During the 
subsequent 2 weeks of thei.lpy, the usual dosage is 0.3 mglkg daily (rounded 
down to the nearest whole tahlet) in I or 2 divided doses. Subsequent daily 
doses should he incre:lsed ev'ery \-2 weeks by 0.3 mg/kg (roUllded down to 
the ne:lrcst whole tablct) until an cffc(;tive dail / rhai ntcnance dosage of 1-5 
mg/kg (maximu ill of 200 mg/day in I Of 2 divided doses) i.~ reached. Usu:ll 
maintennnce dosages range from 1-3 mg/kgJd:l ilY in patie'nts receiving lamo
t~igi~e and valproic acid alone. t il patients wci,ghing less than 30 kg. increases 
in rlluintenance dO!i:lges of up to S(}f,'b Il laY be required based on the response 
and tolerance of the p:ltienL .! • 

~'lonothcrapy rnr Partiul Seizures. For suhsequen t monotherapy in the man
.igement of pahial seizures in p:uients (;onvened rrom monotherapy with n 
hepatic enzyme- inducing antic()~vulsant drug. the u:>ual lamotrigine main'tc
nance dosage in a(!ult.~ and children 16 years of hge or older is 500 mg daily 
given in 2 divided do~es. The transition regimen for converting patients from 
monotherapy with a hep'llic enzyme- inducing anticonvulsant drug to lamotri
gine monotherapy is a 2-slep process: the goal of the transition regimen is to 
ensure adequate seiwrc control while minimizing the possibility of developing 
a serious r:lsh associated with the mpid titration of i:lmotrigine. 

In the first step of thc l proCc.~S, lamotri gine thempy is :ltlded to the current 
drug regimen (which should be m'lintained at a fi xed dose) at a dosage of 50 
mg once daily for 2 weeks. followetl by IOU mg daily in 2 divided doses ror 2 
weeks: the daily dosage is then increased by 100 mg every 1-2 weeks until the 
maintenance dosage of 500 mg duily (in :2 divided doses) is reached. Once the 
maintenance lamotrigine dosage is reached, the concomitant hepatic enzyme~ 
inducing anticonvuls.lI1t drug can then be withdrawn gradually over a period 
of 4 weeks; based 011 experience from the controlled clinical trial, the concom
itant drug was withdrawn by 20% decrements each week ovcr aA-week period. 

Bipolar Disorder I For monothcrupy in the maintenarice treatment of 
bipolur disorder, the recommended initial adult dosage of lamotrigine is 25 mg 
once daily for I:! wed~s . followed by 50 mg once duily for 2 weeks. After the 
initial 4 weeks' of ther.lpy. thi!' daily dosage of lumotrigine may be doubled at 
weekly illlerval s until un effective muintenance dosage of 200 mg daily is 
reached. Because '.:tOO-lllg duily dosages wcre shown to be no more effective 
than 200-mg daily dosages in clinical studies of lamotrigine monothcrapy. the 
manufacturer recommends th<lt daily dosages nOI exceed '2{X) mg dail y. 

For adjunctive therapy in the maintenance treatmeOl of bipolar disorder in 
patients who are receiving carbamazepine or other. hepatic enzyme-inducing 
lIrugs lI'il/uml concomitant valproic add therapy, the usual inilial adult dos:lge 
of lamotrigine is 50 rug once dai ly for 2 weeks, followed by 100 109 daily in 
2 divided doses for 2 weeks: the daily dosage! is then increased in lOO-mg 
increments at weekly intervals until the muinlenance-dosage of 400 mg daily 
(in 2 divided doses) i ... re'lched. I 

For ndjunctive iherapy in the mainten:mce ltreatmem of bipolar disorder in 
adults who arc receiving valproic acid. the usual initi:ll dosage of iamotrigine 
is G:5 mg every olher day for 2 weeks. followed by 25 mg once daily for 2 
weeks. After the initial 4 weeks of therapy. the daily dosage of lamotrigi ne 
may he doubled at weekly intervals until un effective maintenance dosage of 
100 mg daily is reached. To ,minimize the risk of potentially serious rash in 
p:ltients receiving lamotrigine in conjunction with vulproic acid. the recom~ 
mended initial dusagc.~ and .subsequelllidose escalations of Inmotrigille should 
1I0t be exceeded. .1\. t I JIl I I 

AHFS DRUG INIiORMATION- 2010 2273 
Exhibit D.15, page 2

Case 3:09-cv-00080-TMB     Document 78-10      Filed 03/24/2010     Page 2 of 18



Lamotrigine ANTICONVULS,\NTS, MISCELl,\NEOUS 

Addilion of hepatic enzyme-inducing drugs (e.g., carbamazepine) or he
patic enzyme-inhibiting drugs (I!.g., valproic acid) 10 a regimen including la
mOlriginc may require modification of Ihe dosage of lamotrigine and/or the 
hepatic enzyme-inducing or -inhibiting drug. In pivotal clinical studies. dosages 
of lamotrigine wefC halved immediau~ly following the addition of vn lproic acid 
to treat an acute mood episode and maintained aUhat dosage as long as valproic 
acid was administered concomitant ly with lamolrigine. Following addition of 
carbamnzepine or other hepatic enzyme-inducing drugs 10 tTem an !lCUle mood 
episode, dosages of lamotrigine were gmdually doubled (c. g., over a period of 
at least 3 weeks) and m!linlained at Ihat dosage as long as these drugs were 
administered concomituntly with lamotrigine. Following the addition of other 
psychotropic agenls with no known clinical pharmacokinetic interactions with 
lamotrigine. paticnts were mnintained at current maintenance dosages of la
mOlrigine. 

Discontinuance of hepatic enzyme-inducing,drugs (e.g., carbamnzepine) or 
hepatic enzyme-inhibiting drugs (e.g., valproic acid) from a regimen including 
lamotriginc may require modification of the dosage of lamotrigine. For palients 
discontinuing carbamazepine or other enzyme-inducing agents following res· 
olution of Ihe acute mood episode and achievement of a maintenance lamotri
gine dosage, lumOlrigine dosage shou ld remnin constant fONhe first week and 
then should be decreased in 100-mg duily increments at weekly intervals until 
an cffl.'Ctive maintenance dosage of 200 mg daily is reached. For patients dis
continuing valproic acid fo llowing resolution of the acute mood episode and 
achievement of a maintenance lamotrigine dosage, lamotrigine dosage shou ld 
be increased in 50-mg daily increment.~ at weekly intervals until an effective 
maintenance dosage of 200 mg daily is reached. 

The optimum duration of lomolrigine therapy for the management of bi· 
polar disorder has not been eSlablished. and the usefulness of the drug during 
prolonged therapy (i.e .. longer than 18 months) should be reevaluated period
ically. 

• Dosage in Renal and Hepatic Impairment Because clinical ex· 
perience with lamotrigine is limited in patients with concomitant iIIncss, the 
drug should be used with caution ,in patients with conditions (c.g., renal, he
patic, cardiac impairment) that may affect metabolism and elimination of the 
drug. 

The manufacturer states that lamotrigine should be used with cuution in 
pmit:nts with severe renul impaimlcnt because there is insufficienl infomulliull 
from controlled cli nical studies 10 establish the safety and efficacy of Iherapy 
wilh the drug in such patients. The initial dosage of lamotrigine in pmients 
with renal impairment shou ld be based on the patient's existing anticonvulsant 
drug regimen (sec t Dosage and Administration: Dosage). Th~ manufacturer 
states thm a reduced maintenance dosage of lamotrigine may be cffeL;t ive und 
genemlly should be used in patiellls with substamial renal impainnem; how· 
ever! the m~nufaL;turer currently mukes no specific recommendation for dosage 
adjbst ment in suc.:h patients. 

. lh: manufacturer states that experience with lamotrigine therapy in patients 
with hepatic impainnent i:;; limited. Ba<;cd on a clinical pharm:,cology study of 
the drug in a small number of patients with mOller.lIe to severe hepatic dysfunc
tion, Ihe manufacturer makes Ihe general recommendalion that initial. c,<;c:llation, 
and maintenance doses of lamOlrigine thel"'Jpy should be dccrea<;cd by appmxi 
mately 50% in patients with moderate (e.g., Child-Pugh class B) and '75% in 
patienls with severe (e.g .. Child-Pugh class C) hepatic impairment. Escalation 
and maintenance dosages should be adjusted according to clinical respon~e. 

Cautions 

Lamolriginc generally is well tolerated. However, there have been rare 
reports of serious dermatologic reactions (induding some fatalities ) in udults 
and children receiving lamotrigine. Nervous system and dermatologic effects 
are among the mOSI frequent ly reported adverse effecls of lamolrigine und 
among those most frequently requiring discontinuance of the drug. The most 
frequently occurring adverse effecL~ associated with lamotrigine as adjunctive 
therapy in adults in controlled clinical trials includc dizziness, ataxia, somno
lence, headache, diplopia, blurred vision, nausea • .vomiting, and rash. Discon
tinuance of lamOlrigine because of adverse effecL~ Wl\S required in aboul 11 % 
of adult patients receiving the drug as adjunctive therapy in uncontrolled and 
controlled clinical trials; the udverse effects most frequently associated with 
discontinuance of lumotrigine in these trials were ra~h (3% of patients), diz
ziness (2.8% of patients), and headache (2.5% o fpalients). ln children receiving 
lamolrigine as adjunct ive therapy in controlled clinical lrials, the mosl (,'om 
monly reponed adverse effecls were infection, vomiting, rash, fever. somno· 
lence, accidental injury, dizziness, diarrhca, abdominal pain, nausea, maxin, 
tremor, asthenia , bronchitis. flu syndrome, and diplopia. Approximately 11.5% 
of pediatric patients receiving lamotrigine as adjunctive therapy in clinical trials 
discontinued the drug because of un adverse effect: the adverse effccls most 
frequently associalcd with discontinuance of lamotrigine therapy in these pu· 
tients were rash (4.4% of patients), reaction aggravaled (1.7% of pntienls), and 
ataxia (0.6% of p,uicnts). 

The mOSI common udversc effecL'i associated with lamotrigine as monoth
ernpy in adults in the. controlled clinical trial were vomiting, coordination IIb
normality. dyspepsiu, nausea, dizziness. rhinitis, anxiety, insomnia, infection, 
pain, weight decrease, chest pain, and dysmenorrhea; during the conversion 
period (i.e .. when lumOirigine was initially added on 10 an existing monotherapy 
regimen consisling lof u hepatic enzyme-inducing anliconvulsanr drug). the 
most commonly reported adverse effects were dizziness, headache, nausea. 
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asthenia, coordination abnormality, vomiting. rash. somnolence, diplopia, 
ataxia. accidentaJ-injury. tremor. blurred vision. insomni:l, nystagmus. diarrhea. 
lymphadenopathy, pruritus, and sinusilis. The adverse effects mosl commonly 
associated with discontinuance of the drug in Ihis trial were r.lsh (4.5% of 
patients), headache (3. 1 % of patients). and asthenia (2.4% of patienls). 

The adverse effect praliks in males omd females in cl inical trials of larnotri
gine were similar and were indcpcndeni of age; Ihe r.lIes of discolllinuance of 
lamotrigine for indi vidual adverse effects also were similar for males and females. 
In gcneml. females receiving adjunctive therapy with lamotrigine or placebo in 
conlrollL-d trials were more likely 10 reran adverse eITecls Ih:m were males; 
however. dizziness was the only adverse effect reponed with at least \0% greater 
frequency (Le., 16.5% greater frequency) in females than in males (without a 
corresponding difference by gender with placebo) in controlled trials. 

Because clinical trials of Imnotrigine thempy involved speci lic patient pop
ulations and use of the drug as adjunctive therapy or T11onotherapy following 
conversion from therapy with another single hepatic enzyme- inducing anticon
vu lsant drug, it is difficult to determine whether II causal relationship exists for 
many reported adverse dffects, to compare adve rse effect frequencies with 
those in other clinical repons, and/or 10 extrupolate the adverse effects expe
rience from controlled clinical tiials to usual clinical practice. 

• Nervous System Effect's Ncrvous syste m effects were among the 
most frequent adverse effects reported in palients rcceiving lamotrigine as ad
junctive therapy in controlled clinical trial s. Dizziness, heudache, and ataxia 
were the most frequent adverse nervous system effects. occurring in 38, 29. 
and 22% of adults, respecti vely, in controlled trials of lamotrigine adjunctive 
therapy. The frequency of dizziness and ataxia and the mte of discontinuance 
of lamotrigine because of these adverse effects were dose rclaled in clinical 
trials; in a dose-response study, dizziness occurred in 54, 31 , or 27C;"" of patients 
receiving lamolriginc 500 mg/day. lamotrigine 300 mg/day. or placebo, re
spectively, wh ile ataxia occurred in 28. 10. or lO~o of Ihose receiving the.sc 
respect ive regimens. Limited data also suggest an increased incidence of ad
verse nervous system effec ts in patients receiving carbamazepine concomi
tantly with lamotrigine. (See 'Cautions: Precautions and Cont raind ications.) 

Somnolence or insomnia occurred in 14 or 6%: respectively. of adults re
ceiving lamotrigine as adjunctive therapy in controlled clinkal trials. Incoor
dination or tremor was reported in 6 or 4('10, respectively. of lamotrigine-treated 
adulls; limited evidence suggesls that incoordination and tremor may be dose 
re lated. and tremor may occur more frequent ly wi lh concomitant administration 
of' valproic acid and lamotrigine. Depression occurred in 4%. anxiety in 4%, 
irritability in 3%, speech di sorder in 3%, !lnd cnnccntrution disturbance in 2% 
of 'ldults rec.:eiving Illmotrigine il~ IIdjunclive therupy in cOnJrolied clinical trials. 
Se izu re or seizure exac.:erbation has becn reported in 3 or .2rm uf adults, re
spective l y, ~receiving lamotrigine liS adjunctive therupy in controlled trials; tin 
increase in se izure frequency also hil~ been reponed with lamotriginl! therapy. 
TreatmcnJ-emergent seizures diagnosed unequiv(lcnlly as status epileplicus 
were rcponed in 7 of 2343 adults recciving tldjunctive therapy with lamotrigine 
in clinical trials; however. thc manufacturer sllltes thm valid estimatcs of the 
incidence of treatment-emergent slalUS cpi lepticus are difficult 10 obtain be
cause of variations in !he definitions used by different invcstigators to idenlify 
such cases. 

Coordinalion abnonnaJity. dizziness, :mxiety, and insomnia occurred in 7, 
7, 5, un~ 5%. respectively, of adults rece iving l:unotrigi ne as monothempy in 
a conlrolled trial; amnesia. ata;(ia. asthenia. depression, hypesthesia. libido in
crease. decreased or increased renexes. nystagmus. and irrilability, each oc
curred in 2% of such patients. Paresthesia or asthenia occurred in more than 
I % of adults receiving lamotrigine il~ adjunctive therapy in controlled clinical 
trials but with equal or grealer frequency in those receiv ing placebo. 

Somnolence occurred in 17%, dizziness in 14%, atax ia in 11 %, tremor in 
10%, and asthenia in H% of children receiving lamotrigine as adjunctive Iherapy 
in controlled clinical trials. Emotional labi lity, gait abnonnality, thinking ab
nonnality, seif ures, nervpus~ess, and vertigo each occurred in 2-4% of chil
drcn receiving lamotrigine as adjuncti ve therapy in cont rolled clinical trials. 

Amnes ia, confusion, hostililY., decreased memnry. nervousness. nystagmus, 
thinking abnormality, or vertigo \vas reportcd in ilt le~st I % of patienls receiv· 
ing laffiotrigine in uncontrolled and conlrolled clinical trials. Abnom1al dreams, 
abnonnal gait, agilalion. akathisia, apathy. 'aphasia. CNS depression. deperson
alization, dysarthria, dyskincsia, dysphoria, cmotionullability, cuphoria, faint
ness, grand mal seizL;lres ; hallucinations, hyperkinesia, hypertonia, hypesthesia, 
increased libido, mind racing, myoclonus: panic attack, paranoid react ion, per
sonality disorder. psychosis. migraine. sleep disorder. or stupor occurred in al 
least 0. 1 % bUI in less than I % of such palicnts. Cerebellar syndrome, clm
reoathetosis. CNS slimululioll, delirium. ddusions. dysloniu. hypocsthesia. hy
potoniu. hcmiplegia,'hyper'dlgt!sia, hyperesthesia, hypokinesia. hypomania. de
creased libido. manic-depressive reaction,t movement disorder. neu ralgia, 
neurosis, or paralysis occurred in less than 0.1 % of patients. • 

Suicidal ideation has been reported in 2-5% of adult patienls receiv ing 
lamotrigine monothcrapy for panial seiwres in II controlled clinid tltrial and 
in less than I %'ofpediatric and :ldult patients receiving the drug in ufl(:ontrollcd 
and controlled clinical trials; suicide and/or suicide attempt has been reported 
rarely. The Food and Drug Administration (FDA) hilS analyzed suicidality rc
ports from placebo-controlled studies involving II anticonvulsants. including 
larnotrigine. and found that I patients receiving anticunvulsants hud approxi
mutcly twice the risk of suicidal behavior or ideation (0.43% ) compared with 
patients receiving placebo ({)'24 %). (Sec Cuuti un!'>: Precau tions and Contr.tin-
diculion!'>.) r i .j 
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Lamotrlglne 

EX<lcerbation of parkinson ian manifestations in patients with preex isting 
parkinsonian syndrome and the occurrence of tics have been reported during 
postmarketing experience with lamotrigine and/or in worldwide uncontrolled 
clinical trials: however, the manufacturer slates that data are insurtlcient to 
provide an estimute of the incidence of such effects or 10 establi sh <I causal 
relationship to lamotrigine. 

• Gl Effects GI effects were among the most frequent adverse effects 
reponed in adults receiving lamotrigine <IS adjunct ive therapy in controlled 
clinical trials. Nause<l was the most frequent adverse 01 effect, occurring in 
19% of adu lts in controlled clinical trials; vomiting was reported in 9% of 
patients in these trials. The frequency of nausea and vom iting appears to be 
dose reluted: in a dose-response study, nausea occurred in 25, IS. or 11 % of 
patients rece iving lamOirigine 500 mg daily. lamotrigine 300 mg daily , or pla
cebo, respectively, while vomiting occurred in 18, 11, or 4% of those receiving 
these respective regimens. Diarrhea occurred in 6%, ~yspepsia in 5%, abdom
inul pain in 5%, constipation in 4%. tooth disorder in 3%. and anorex ia in 2% 
of adu lts rece iving lamotrigine as adjunctive therapy in controlled clinical trials. 
Flatulence was reported in more th<ln I % of adults receiving lamotrigine as 
adjuncti ve therapy in controlled clinical trinls but occurred with equal or greater 
frequency in patients receiving plucebo. Vomiting, dyspepsia, and nausea oc
curred in 9, 7. and 7%. respectively. of adults receiving Jamotrigine as mon
otherupy in a controlled trial; anorexia. dry mouth. rectal hemorrhage, and 
peptic ulcer each occurred in 2% of such patient.~. 

Vomi ting occurred in 20%. diarrhea in 11 %. abdomi nal pain in 10%. and 
nausea in 10% of ch ildren receiving lamotrigine as adjunctive thempy in con
trolled clinical trials. Constipation, dyspepsia , and tDOth disorder each occurred 
in 2--4% of children receiving lamotrigine as adjuncti ve therapy in controlled 
clinicaltri<lls. 

Halitosis. dry mouth, dysphagia. gingivitis, glossitis, gum hyperplasia. in
creased appetitc, increased saliv<lt ion. mouth ulceration, stomatitis, taste per
version. thirst. or tooth disorder occurred in al least O. I % but in less Ihan 1% 
of patients rcceiving lamotrigine in uncontrolled and controlled clinical trials. 
Eructat ion, gastrilis, GI hemorrhage, gum hemorrhage, hematemesis, hemor
rhagic colitis. melena. gastric ulcer. tasle loss. or longue edema was reponed 
in less than 0.1 % of patients. 

Esophagitis and pancreatitis have been reponed during postmarketing ex
perience with lamotrigine nnd/or in worldV'ide uncontrolled clinical trials; how
ever. the manufacturer states that data are insuffic ient 10 provide an estimate 
of the incidence of such effects or to establish n cllusal relationship to lamo-
trigine. I 

• Dermatologic and Sensitivity Reactions Serious dennatologic 
reactions (including some futalities) have iken reponed in adu lts and children 
receiving lamotriginc therapy. Rash occurred in 10% of udults and 14% of 
children receiving lamotrigine as adjunctive therapy in controlled clinical trials. 
The incidence of severe rash associated with lamotrigine also appears to be 
higher in pediatric patients than in <ldu lts; the manufacturer states that severe 
rash. including Stevens-Johnson syndrome, has been reported in 0.8% of chil 
dren younger than 16 years of age and in 0.3% of adult s receiving lamotrigine 
as adjunctive therapy in clin ical lrial s. There is evidence that most ca~es of 
rash ussociatcd with lamotrigine therupy arc associated with tmnsiently high 
pla.'ima concentrations or the drug occurring during the initial weeks ofthe mpy 
or with high plasma conce~trations occurring during concomitant valproic acid 
therJpy. Ca<;cs of life-thre<ltening rashes <lssocialed with lamotrigine <I I most 
al.ways have occurred within 2-8 weeks of treatment initiation; however, severe 
rashes rarely have presented following prolonged treatment (C;.g., 6 months). 
LIlmotrigine-Dssociated mshes .do not <lppeDr to have distinguishing features. 
Because it is not possible to distinguish benign rashes from those that may 
become severe and/or life-thre<ltening. lamotrigine gene}ally should be discon
tinued <luhe first ~ ign of rash (unless the rash is known nO( to be drug re lated). 
However. <I rash may be~ome life-threatening or pcnnanently diSabling or dis
figuring despite discomipuimcc of the drug. Discontinuance of lamotrigine be
cause of rash was required in 3% 'of adulL'i receiving the drug as adjunctive 
therapy amI 4.5% of adults receiving the' drug as monotherapy lin controlled 
clinical trials; 4.4% of pediatric patienL'i receiving lamotrigine intcontrolled 
clinical trials discontinued' the drug be~ause of the development of rash. The 
potemial for development of a ~a.sh at the ,~eginning of Ij motrigin,e therapy may 
be dccrea'ied by employing low initial doses and by gradun l escalution of dos
age \0 avoid ini tial ly high pl1!Sma concentrations, of the drug. 

Rash. including serious and potentiallYJ life-thre<ltening rash, appear.; to re 
more likely 10 occur in patients , receiving concomitant va}proic acid. Valproic 
acid can decrease c1earnnce and increase plasma concentnllions of lamotrigine 
more thDn twofold: exceeding the recommended reduced initial dosuge of 101-
motriginc or the subsequent recommended schedule for.escalatio.n of lamolrigine 
dosDge (sec Dosugc and Administration: Dosage and sec ~autions: Precautions 
and Contruindications), particularly in patients rece iving· valproic acid, may in
crca<;e the incidence of rn..~h. including serious ra.~h. in such patients. In clinic<ll 
trials. I % or adults and 1.2% of children 'receiving a drug regimen including 
lamotrigine concomitantly with valproic acid experienced a rJsh requiring hos
pitalization, whi le 0.16% of adults and 0.6% of children receiving a drug regimen 
of lamotrigine without valproic Ildd were hospitalized because of rash. 

Rashes severe enough to cause hospitalization, including Stevens-Johnson 
syndrome. toxic epidennal necrolysis. erythema multiforme, angioedema, and a 
hypersensitivity syndrome (usually consisting of fever. rJsh, fueial swelling, and 
hematologic, hepatic. and/or Iymph<ltic involvement). occurred in 0.3% of adults 
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receiving lamotrigine in premarkeling controlled and uncontrolled clinical trials 
and in about O.S% of pediUlric palients receiving the drug in clinical trials; deuth 
associated with rash has been reported rJrely in poslmurketing usc oflamotrigine. 
Erythema multifonne ha~ been reponed in patienL~ receiving lamotrigine in prc
marketing controlled and uncontrolled clinical trials in the US, while lupus-like 
syndrome and va'iCulitis have been reported during ptJslmdrkeling experience 
with the drug andlor in worldwide uncontrolled cl inic<lltrials. 

Pruritus occurred in 3% of lIduhs receiv~ng lamotrigine as adjunctive ther
apy in controlled clinic<ll trials. Contact dennlltitis. dry skin, peripheral edema, 
and sweating each occurred in 2% of adults receiving lamotrigine as monoth
erapy in a controlled trial. Eczema, fac;'11 edema. photosensitivity. and pruritus 
each were reported in 2% of children receiving lamotrigine as adjunctive ther
apy lin controlled clinical trials. Acne. alopecia. facial edema. dry skin, ery
thema, hirsutism, maculopapular rash. peripheral edema, skin discolormion, 
Stevens-Johnson syndrome, sweating. urticaria. or vesiculobullous msh oc
curred in at least 0. 1 % but in less than I % of patients receiving lan10triginc in 
uncontrolled and controlled clinicallrinls. Angioedema, eryihema m'ultifonne, 
fungal dennatitis, herpes zoster.ieukodenna. petechial rash. pustular rash. seb
orrhea, or photosensitivity occurred in less than 0.1 % of patients. 

Hypersensi tivity reactions. which can be falnl or life-threatening, have been 
reponed in plllients treated with lamotrigine. tn some cases, manifestations of 
these reactions have included multiorgan dysfunction (incl uding hepatic ab
nonnalitiesl and disseminated intravascu lar coagulation (sec Cautions: Hepatic 
Effects). Eady signs of n possible hypersensit ivi ty reaction, such as fever and 
lymphadenopathy, should prompt immediate evaluation of the patient: a rash 
mayor may nOI be present. Unless another cause for the signs or symptoms is 
found. lamotrigine should be discontinued. 

• Cardiovascular Effects Hemorrhage was reported in 2% of pediatric 
patients receiving lamotrigine as adjunctive therapy in controlled clinical trials. 
Chest pain occurred in more than 1% of adu lts receiving lamotrigine <IS <ld
junf'ive therapy in controlled clinical trials but occurred with equal or greater 
frequency in patients receiving pl<lcebo. Chest pain ulso occurred in 5% of 
adults receiving lamotrigine as monotherapy in a controlled clinical trial. flush
ing, hot flushes, palpitat ions, postural hypotension, syncope, tachycardia, or 
vasodilation occurred in at least 0. 1 % but in less than 1 % of patients receiving 
lamotrigine in uncontrolled and controlled clinical trials. Cerebrovascular ac
cident, cerebral sinus thrombosis. 'deep thrombophlebi tis. myocardial infarc
tion, <ltrial fibrillation, angina pectoris. hemorrh<lge, or hypertension occurred 
in less than 0.1 % of patients Tteciving lamotrigine in uncontrolled and con-
trolled clinic<lltrial s. , 

II '1 1 I 

• Respiratory Effecls Rhinitis occurred in 14%. plmryngitis in 10%, 
incre~sed cough in 8%, land lIu-like syndromc ' h\ 7'!p of adults receiving la
mOlrigine as adjunctive thempy in controlled' clinical trials. Respiratory dis
order was reponed in more than I % of adlJiis receiving lamotrigine as adjunc
tive therapy in controlled clinical trials bu t occutred with equal or greater 
frequency in patients receiving placebo. Rhinitis occuded in 7% pf adu lt.s re
ceiving lamotrigine as monotherapy in a controlled trial: epistaxis, bronchitis, 
<lnd dyspnea each occurred in 21J'~ of such patients. Phuryngitis, bronchilis, <lnd 
increased cough occurred in 14,7. and 7%. respectively. of children receiving 
lamotrigine as adjunctive thempy in controlled clinical trials. Sinusitis and 
bronchospasm e<lch were reponed in 2% of chi ldren in these trials. Dyspnea, 
epistaxis. or hyperventil<ltion oceurred in at Ica~i 0.1 % but in less than 1% of 
patienL~ in uncontrolled and controlled clinical trials. and bronchospasm, hic
cups, or sinusitis occurred in less than 0.1 % of patients. Apnea has been re
ported during postmarket ing ex.perience with lamotrigine and/or in worldwide 
uncontrolled clinical trials; however, the manufacturer stales that data arc in
sufficicnt jto provide an estimate of the incidence of this advef.~e ~ffed or to 
establish a causal relationship to \amotrigine. 

• Ocular and Otic Effects Ocular effects we.re among the most fre
quent adverse effects reported in patients receiving lamotrigine as adjunctive 
thempy in controlled clinical trials. I Diplopia was lhe:most frequent adverse 
ocular effect reponed in adults receiving InmOirigine as IIdjunctive thempy in 
controlled trials. occurring in 2S9·0 of such patients. and blurred vision occurred 
in 16% of patients. The frequency of diplopia and blurred vision appears to be 
do~e related; in 'a dose-response study, diplopia occurred in 49. 24, or 1'1% of 
patients receiving lamOirigine 500 mg duily, lamotrigine 300 mg daily. or pla
cebo, respectively. while blurred vision occurred in 25, I I, or JO% of patients 
~eceiving ~hese respective regimens. Limited data also indicate an incrcil.'ied 
incidence of some adverse effects. includi ng diplopia and blurred vision, in 
p;l.Iients receiving caroo.mazcpine concomitantly with lamotrigine. (Sec Cau
tions: Prec<lutions and ContrJ.indications.) 

Vision abnonnality occurred in 3% of adults receiving: lamotrigine as ad
ju~c;tive therapy in controlled clinical trials and in 2% of adults receiving la
mOlrigine as monotherapy in a controlled trial. Diplopia. blurred vision. or 
vision abnonnality occurred in 5. 4, or 2%, respectively, of children receiving 
lamotrigine as adjunctive therupy in controlled clinical trials. Abnonnality of 
<lccommodation, conjunctivitis, oscillopsja, or photophobia ocqmed in at least 
0. 1 % but in less th an I % of patients in uncontrolled and controlled clinical 
trials. and dry eyes. lacrimation disorder, strabismus. ptosis, or uve itis occurred 
in less th<ln' 0.1 % of patients. 

Ear,disorder was reponed in :2% of ch ildren receiving lamotrigine as ad
junctive therapy in controlled clinical tri ll is. Otic pain or tinnitus occurred in 
at least 0.1 % but in less than I % of p<tlients in uncontrolled and controlled 
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clinical trials. Deafness was reponed in less than 0.1 % of palients in uncon
trolled and controlled clinical trials. 

• Musculoske.letal EfTects I Neck pain and arthralgia each occurred in 
2% of adults receiving lamotrigine a<; adjunctive therapy in controlled clinical 
trials. Back pain ,9r myalgia occurred in more than I % of patients 'receiving 
lamolrigine as adjunctive therapy in controlled trials but with equal or greater 
frequency in patients receixing placebo. loint disorder, myasthenia, musc\e 
spasm, or twitching occurred in at least 0.1 110 but in less than I % of patients 
in uncllnlrolled and comrolled trials, and arthritis. bursilis. leg cramps, tendi
nous contracture, or p.Hhological fradure occurred in less Ihan 0.1 % of patients. 
Rhabdomyolysis has been ohscrved in pmients experiencing hypersensitivity 
reactions during postmarketing experience with lamotrigine and/or in world
wide uncontrolled trials; however. the manufacturer states that data are insuf
ficient to provide an estimate of the incidence of this adverse effect or to 'es-
tabli sh a ca,usal relationship to l~otrigine. ~ I 1 

• Genitourinary EfTects Dysmenorrhea occurred in 7%, vaginitis in 
4%, and amenorrhea in 2~o of women receiving lamotriginc as udjunctive ther
apy in controlled clinical trials. Dysmenorrhea occurred in 5% of women re
ceiving lamotrigine us monothergpy in a controlled lrial. Menstrual disorder or 
urinary Iract infection OCCUlTed in more than I % of adults receiving adjunctive 
lamotrigine therapy in controlled trials but with equal or greater frequency in 
patients receiving placebo. Urinary trac~ infection occurred in 3% of children 
receiving lamotrigine as adjunctive therapy in controlled clinical trials; penis 
disorder was reported in 2% of male pe~iatric patients receiving lamotriginc 
in thc..'ie trials. I, I 

Lactation (in females ), vaginal candidiasis. hematuria, polyuria, urinary 
frequency, urinary incontinence, or urinary retention occurred in at least 0.1 % 
but in less than I % of patients receiving lamoirigine therapy in uncontrolled 
and controlled clinical trials. Abnonnal ejaculation, impotence, epididymitis, 
cystilis, urine abnomlUlity, dysuria, kidney pain, kidney failure, acute kidney 
failure, or menorrhagia occurred in less than 0.1 % of patients in uncontrolled 
and controlled clinical trials. " .1 

• Endocrine and Metabolic EfTects Goiter or hyperthyroidism oc
curred in less than D. I % of patients receiving lamotriginc in uncomrolled and 
controlled ,clinical trials. Weight. decrease occurred in 5% of udulls receiving 
lamotrigine as monolherJpy in a controlled trial. Weight loss or weight gain 
OCCUlTed in at leasl 0.1 % bUl in' less than 1 % of patients in uncontrolled and 
controlled clinical trials. Edema occurred in 2% of children receiving lamotriginc 
as adjunctive therapy in controlled clinical trials. Edema or hyperglycemia oc
CUlTed in less than 0.1 % of patients in uncontrolled and controlled clinical trials. 

• Hepatic EfTeets " Fatalities
J 
associated wilh 'nJlUltiorgan failure and var

ious degrees of hepati~ failure have been reported rarely during prcmarketing 
trials of lamotriginc as adjunctive therapy. A young woman receiving concom
itant valproic acid ' and carbamazepine developed a possible hyperscnsilivity 
syndrome consisting of hddache, rev'er, and' a maculopapular rash 3 weeks 
fol\.owing addition of la'~lO~rigine to' thcrapYj f~lminanl hepatic. f~ilu~ and l~c
patlc coma ueveloped WIthin 3 days, and desptle subsequent chmcal Improve
ment, the patient died of a massive pUlmon'ary erh holus 2 months later. Mul
tiorgan (incluuing renul and/or hepatic) failure and disseminated intravascular 
coagulation associated with frequent generalized seizures or status epiJepticus 
have been reported in several patients receiving lamotrigine; it h; s been sug
gested that this syndrome' may have resulted from rhabdomyolysis caused by 
uncontrolled generalized seizures. 111e majority of these C'lses of hepatic andl 
or multiorgan failure occurred in association with other serious medical events 
(e.g .. status epileptic us, overwhelming sepsis), making it diflicult to identify 
the initiating cause . ' However. disseminated intravascular coagulatio~, rhab
domY6lysis, remil failure, maculopapular rash, atax ia, and increased liver en
zymes (e.g., AST fSGOTj) in the 'lbsence of generalized seizures also have 
been ' reported rarely wilh lamotrigine as adjunclive therapy. Abnonnal liver 
function test results 'occulTed in at least 0.1 % but in less than 1% of patients 
receiving lamotrigine in uncontrolled and controlled clinicnl trials, and hepa
titis, increased alkaline phosphatase, or bilirubinemia occurred in less than 
0.1 % of patients.' • II If' , 

• Hematologic EfTects I BloOd dyscra~ias thUi mayor may not be asso
ciated with hypersensitivity reaction~ , including neutropenia, leukopenia, anemia, 
throml::\ocytopenia, pancytopenia, and rarely, apla~lic anemia and pure red cell 
aplasia lPRCA), have been reported with lamotrigine. Lymphadenopathy OC
curred in 2% of children receiving lamotrigine as adjunctive therapy in controlled 
clinical trials. Anemia, ecchymosis, petechiae, leukocytosis, leukopenia, or lym
phadenopathy occurred in at least 0.1 % but in less than l l)tl of patients receiving 
lamotrigine in uncontrolled and controlled clinical trials. Eosinophilia, fibrin de
crease, fibrinogen decrease , iron deficiency anemia, lymphocytosis, macrocytic 
anemia, or thrombocytopenia occurred in less than D.I % of patients receiving 
lamotrigine in uncontrolled lind controlled clinical trials. 
'II Disseminated intravascular coagUlation hus been reported rarely in ' con

junction with /multiorgan (e '-g., renal 'and/OI' hepatic ) failure in-patients receiving 
lamotrigine as udjunctive therapy. (Sec Cuutions: Hepatic Effects.) Agranulo
cYlOsis, aplastic anemia, hemolytic anemia. neutropenia, pancytopenia, red cell 
aplasia: and progressive immunosuppress ion have been reponed during post
marketing experience with lamotrigine and/or in worldwide uncontrolled clin
ical trial s; however, the manufacturer states that data/arc insuffkient to provide 
an estimate of the incidence of such effects or to establish a causal relationship 
to lamotrigine. I. 
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• Other Adverse Effects Flu syndrome or fever occurred in 7 or 6%, 
respectively, of adults receiving lamotrigine as adjunctive Iherapy in controlled 
clinical trials. Pain and infection each occurred in 5% and fever in 2% of adults 
receiving lamotrigine as monotherapy in a controlled trial. Infection occurred 
in 20%, fever in 15%. accidental injury in 14%, flu syndrome in 7%, and pain 
in 5% of children receiving lamotrigine as adjunctive therapy in comrolled 
clinical trials. Pain occurred in at least 1 % of patienls receiving lamotrigine in 
uncontrolled and controlled clinical trials. Accidental injury, infection, chills, 
and malaise occurred in at least 0.1 % but in lc..~s than I % of patients receiving 
lamotrigine in uncontrolled and controlled clinical trials. Breast pain, breast 
absc~ss, brea~t neoplasm, enlarged abciome.n, increase in serum creatinine con~ 
centration, parosmia, or alcohol intolerance occurred in less than 0.1 % of pa
lients. 

• Precautions and Contraindications Because of the possibility of 
increased seizure frequency, anticonvulsant drugs. including lamotrigine, 
should not be discontinued suddenly, particularly in patients1with preexisting 
seizure disorders. Unless safety concerns dictate a more rapid withdrawal of 
the drug, discontinuance of latnotrigine should be done gradually over a period 
of 2 weeks. (Sec Dosage and Administration: Dosage.) Seizure exacerbation 
and/or sWtus epilepticus have been reported in patients receiving lamOirigine 
:.IS adjunctive therapy in the management of seizure disorders, although the 
incidence of these adverse elfccts has been difficult to determine conclusively. 
(Sec Cautions: Nervous System Effects.) The use and dosage of all anticon
vulsant drugs in a regimen including lamotrigine should be reevaluated if there 
is a change in seizure control or appearance or worsening of adverse effects, 
and patients should be instructed to repon immedi:r.tely any worsening of sei-
zure control. I J 

The US Food and Drug Administration (FDA ) has infonned healthcare 
professionals about an increased risk of suicidality (suicidal behavior or idea
tion) observed in an analysis of stUdies using various anliconvulsanls compared 
with placebo. FDA's analysis included 199 randomized, placebo-controlled 
studies of II anticonvulsants (carbamazepine, felbamale, gabapentin, lamotri
gine, levetiracetam. oxcarbazepine, pregabalin, tiagabine, topiramate, val
proate, and zonisamide) involving over 43,000 patient~ 5 years of age or older; 
the studies evaluated the effectiveness of the anticonvulsants in epilepsy, psy
chiatric disorders (e.g., bipolar disorder, depression, anxiety), and other con
ditions (e.g., migraine, neuropathic pain). 11le ,malysis revealed th:!t patients 
receiving these anticonvulsants had approximately twice the risk of suicidal 
behavior or ideation (0.43%) compared with patients receiving placebo 
(0.24%); this increased suicidalilY risk was obwrved as early as one week after 
beginning therapy and continued ,through 24 weeks. 11le,results were g~neraJly 
consistent among the 11 drugs studied. In addition, patients who were treated 
for epilepsy, psychiatric disorders, and other conditions were all found to be 
at increased risk for suicidfllity when compared With plilcebo: there did not 
appear to be' a specilk demographic subgroup of patients to which the increased 
risk could be anributed. HOVy'cver, the relative risk for suicidality was found 10 
be higher in patiems with epilepsy compared with patients who were given one 
of the drugs for psychiatric or othe~ ,conditions. 

Based on the current analysis of the available data, FDA recommends that 
all patients who arc cU,lTently receiving or beginn!;lg therapy with any anticon
vulsant for any indication be closely monitorbd for tile emergence or worsening 
of depression, suicidal though,ts or behavior (suicidality), and/or unusual 
changes in mood or behavior. Sympto~s such as anxiety, agitation, hostility, 
mania, and hypomania may be precursors to emerging suicidality. Clinicians 
should infonn patients, their families, and caregivers of the potential for an 
increased ri sk of suicidality s~ thtu ihey are aware and able to notify their 
clinician of any unusual, behav'ioral changes. Palient\ , family members, and 
caregivers also should be advised notto,make' any changes to the anticonvulsant 
regimen without first consulting with ' the responsible clinician. They should 
pay close altention to any day-to!day changes in mood, behavior, an~ ' :lctions; 
since changes can happen very fquic~ly, it is,iniportant to be alert to any sudden 
differences. Tn addition, patients, family rhember.~, and caregivers should be 
aware of common warning signs Ihat may signal suicide risk (e.g., talking or 
thihking about wanting 10 hurt o~eself or end one's life, withdrawing from 
friends andffamily, becoming depressed or experiencing worsening of existing 
depression, becoming pr~occupied with deathJand dying, giving :!way prized 
possessions). If these or <'my n'ew and worrisome 'behaviors occur, the respon
sible 'cliniciun should be contacted iinmedialely. tFDA also recommends Ihat 
clinicians who prescribe lamotrigin'e or any other anticonvulsant balance the 
risk for suicidality with the risk of untreated illriess.' Epilepsy and many other 
illnesses for which amico nvulsants arc prescribed are themselves associated 
with an increased ri5k of morbidity and mortality and an inCreased risk of 
suicidal thoughts and behavior. If suicidalthoughls and behavior emerge during 
anticonvulsant therapy, the clinician must consider whether the emergence of 
these symptoms' ih any given puiienl may De feinted 10 the illness being treated. 

During the premarketing developmeni of lumotrigine, 20 sudden and un
explained deaths were reported among a cohori of 4700 patients with epilepsy 
receiving adjunctive therapy with the drug (5747 patient-years of exposure). 
AltHough the rate 'of these deaths 'exceeds that expected 10 occur in a healthy 
(nonepilcptic) population matched for age and gender. this rute W:lS similar 10 

that occurring in a similar population of epileptic pa'ticnts receiving a chemi
callYl unrelated anticonvulsant agent. This evidence suggests, but does not 
prove, that the incidence of sudden, unexpluined death observed with lamotri
gine adjunctive therapy may be reflective of: the popUlation itself rather than 
the effects of lamotrigine . . ' I, I. 
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Some c\' idcncc suggests that usc of illmolrig inc concomitantly wilh vulpro ic 
acid increases the risk of serious r.Jsh. The inl'idcm:c of rash a lso :IPPCUfS 10 
increase wilh the magnitude uf the initial dose of JamOirigine and the subse
quent rale of dosugc. cscu];llion: exceeding the recommended dosage of I:mlO
trigine at initiatiun of the rapyl appears 10 inc rease the risk of ra.~h requiring 
withdrawal of therapy. (Sec Dosage and Administration: Dosuge,) A be nign 
initial uppcaram:c of 11 rash in 11 patient receiving iamOiriginc therapy cannOI 
predict an cmire ly benign outcome. Patients receiving lamolriginc. especi ully 
in conjunction wilh vulprok add, should be cautiuned thai rash. in some cases 
potentially life-threatening. may occur. and lhllt any occurrence of rash should 
immediately be reported by the. patient 10 the ir clinician. 

The concomitant usc of "alproic acid and/or hepmic enzyme-inducing an
ticonvulsam drugs (e .g .. phenobarbital . primidone. carbamazepine. phenyto in) 
can increase o r decrease the metabo li sm .lOd d imination of l:lmolTigine. re
quiring dosage adjustments to maint ain eflic<lcy :md/or avoid tm:. icity. (Sec 
Dosage and Administration : Dosage .) Additi l}fl o f valproie acid to lam01rigine 
therapy reduces 1:'lmolrigine clear:mce and increases steady-state plasma la
mOlri ginc concentmlions by slightly more than 50% whether or not hepatic 
enzyme·inducing :mticonvulsant drugs an.' given concomitantly. Conversely. 
ste<ldy-state plasma concentrations of lamotri g ine are decre<lsed by ahout 40% 
when phenobarbital. primidone. or carbam:l1.l!pinc is added to larnotrig ine ther
apy and by <l bout 45- 54% when phenYlOin is added ttllamotrigine thempy: the 
magnitude of the e ffect with phenytoin is dependent on the towl daily dos:lge 
of phenyto in ~ from 100-400 mg daily). Discontinuance of an enzyme-inducing 
anticonvulsunt drug can be expected to increase . and discontinuance ofva lproic 
acid can be expected to decrease. the elimination half-l ifc and plasma concen
tmtions p f iamotrigine. Although the manufucturer stlltes Ihat a the rapeut ic 
plasma concentration range. has not beC'n established for lamotriginc :tnd that 
dosage shn~ ld be based op therapeutic response. the change in plasma lumo
trigine conecntr:nions resulting from addition or discontinuunce of e ll /'.ymc
inducing anticonvul sant drugs or vulproic ucid should be considered when these 
drugs are added to o r withdrawn from an existing unticnnvulsant drug regimcn 
that include.~ lamotrig ine. . 

Addition of lamotrig ine to existing the rapy with phenytoin or carbamazc
pinc generally, d Ql!s 1/01 :lpprec iably alte r the steady-state plasma concentrations 
of these concomitantly administe red drugs. Addition of lamotrigine to (:arba
mazepine thempy reportedly has resultcd in inc reased plasma concClltr:Ltions 
of a phannacolngicully aelivc me taholite or carbamazepine (carbamazepinc-
1.0, II-c poxide ) and an increased incidcnce of somc adverse effects (e.g .. diz
ziness. headllche. diplopia, blurred vision. ataxia. nausea. nystagmus). How
ever,\ elevations in c:lrbamazepine,. IO. II.epoxide plasma concem pllion s andi 
or increased tQxi city have not bl!,en cons istcntly observed with concomit:mt 
administration of lamotrigine and carb(lI1K,zcpine. and the mechanism of the 
interac tion helween these drugs remains unclear. 

A ddition of lamotriginc to ~alproic ucid therapy in healthy indi viduals re
sulled in a 25~b reduc tion in trough stc:.Itly-statc plasma concentratiuns of va l
proic ac id ove r a 3-weck period . follo wed by st'lbilizatioll of these cOllcell1ra
tions. 

The manufactu re r sta tes tha I" the errt.!cts o r add ing lamotrigine to an existing 
regimen including valproic acid. phenYlOin . and/or carbamazcpine may be ex 
pected to be similar to those associated with addition of each drug indepen
dently (i.e .. valproic acid concentrations decrease, phenytoin and carhamaze
pine concentnninlls do not change). 

Lamotrigine is a weak inhibito r of dihydrofolatc reductase. Although clin
ically imponalll aher.ltions in blood fol ate concentrations or hematologic pOl· 
rameters have not been documented in clinica l studies of lamotrig ine thempy 
of at least 5 years duration. the manufac ture r stales that clinicians s hould be 
aw:.lre of this effec t when prescribing other drugs that inhibit folat c me tabolism. 

Multiorgan fa ilure and various degrees of hepatic railure. in some cases 
fatal. have bee n reported mrely with lamotrigine as adjunctive therapy . (Sec 
Cautions: Hepiltk Effects.) 11IC poss ibility of such potentially fatal adverse 
effects should be considered in patients who ex hibit s igns and symptoms <l S

sociated with multiorgan and/or hepatic impainllc llt following initiuti on of la
motrigine as adjuneti vc therapy. I 

LamOlrigi ne can produce drowsine~s and din iness, and patients should be 
cautioned that th l! drug l11<1y impair their ability to perfonn hazardous .lctivities 
requiring mental :llertness o r physical coordination (e.g .. operating machi nery. 
driving a motor vehicle ). 

Limited infonnation indicates that the e limination ilalr-lilc of lamotrig ine 
is prolonged in patienls with severc chronic renal fai lure (mean n eatinine clear
ance of 13 mL/ minute ) not receiving otht.! r :lIIticonvul sant drugs. In a stUdy of 
a limited number o f patients and heallhy individuals receiving a s ingle 100·ml; 
dose of lumotriginc. the mean plasma half· life of the drug WilS 42.9 hours in 
patients with chronic renal failure. 57.4 hours between treatmcnts in dialy.~ i s 

patiellls. and 16.2 hours in healthy indi vidu als. The mean plasma half-li fC' of 
I<lmotnginc was decreased to 13 hours during hemodialys is; an avcmge of :!O% 
(range: 5 .6-35. 1 % ) o f the tOlal body loatl of lamotrig ine was eliminated during 
a 4-hour hemodiulysis treatment. TIle manufac turer st:ltes that a reduced main
tenance dos;lge of lamotrig ine genemlly s hould be used in patients with sub
slantial renul impainnent ; however. the manufac ture r currently makes no spe· 
cilic recommendations for dosage adjustment in such patients. (Sec Dosnge and 
Administrati on: Dosuge ill Renal and Hepatic Imp:linnelll .) 

The manufacturer states thm experiem.:e with use o f lamotrigine in patients 
with impaired liver function is limited. Following a single IOO-mg dose of 
lam01ri g ine, the riled ian half-life (If the drug in patients with mild. modcntte. 
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or severe hepatic impainnenl (Child-Pug.h class A. B. o r C. respective ly) was 
36. 60. or 100 hours . respecti vely. compared with 32 hours in heult.hy individ
uals. The manufacture r recommends reduction o f initia l. escalation. and main
(enance dosages of lamotrig ine in patients w ith moderate. or severe hep.uic 
impainnenl. (Sec Dosage and Administnttion: Dosage in Renal and Hepati c 
Impainnem. ) 

Because lamotrigine is transfomlcd in the liver princi pally to glucuronide 
metabolites that arc eliminated renully. the drug should be used with caution 
in patiellls with di scuses o r conditions (e.g .• renal. hepatic , o r cardiac impair· 
ment) that could affect metaboli sm and/or eliminati on of the drug.. In dogs, 
lanlOtrigine is ex tensive ly m etabolized to its 2-N·methyl melubolite, which has 
caused dosc-dependent prolongations of the PR imerval , widening of the QRS 
complex , and at high dosages, complete AV block. There. have been no con
sistent crfeets of l:unntrig ine me tabolites on cardiac conductiun in humans. 
Trace amounts of the 2.N-I~elhy l metabolitc of IUrilOlrig ine have heen found 
in urine. but not in plusma. w ith chronic dosing of lamotrigine in humans. 
However. the manuf:lcturer stales that it is possihl e that increased plasma con, 
centrations of the 2.N-me t.hyl metabolite co~ ld occur in patients with hepatic 
disease who have decreased ability to glucurunidate lamotrigine. 

L:unotrig ine binds to meJanin-conl:lining ocui:lr ti ssue in pigmented rats 
und cynomolgus monkeys. but evidence of thi s nwnilcstation has not been 
reponed in humans. A lthough ophthalmologic testing was conducted in one 
controlled clinical tria l of lamotrig ine Ihe rapy. the manufac turer states that it 
was inadequate to detect subtle effects or injury r.:suhing from long-ternl ad
ministration of lamonigine and that the ability of :Ivailablc tests to detcci po
tentially advcrse e ffects associated wilh the binding of lamolrigine to melanin 
is unknown. The manu facturer further st<ltes that while no specilic recommen
dations for periodic ophthalmologic monito ring of patients receiving long-te rm 
lamotrigine therapy can be 'provided. prolonged udministralion of the dllJ g 
could potentially result in it.~ accumulation and possible toxic effects in mela
nin-rich tissues . includi ng those of the eye. and !lUll clinici ans should be aware 
of possible adveT!'e ophthalmologic errects occurring as II rcsult of binding of 
the drug to melanin. 

Because ot s imil:lrily in spelling between Lamicla lJi (the trade namc fo r 
lamotrigine) and labctalol. Lamis il >% (te rbinafinc hydrochlo ride), lamivudine. 
Lomoti !"" (the fixed combination of atropine sulfate and diphenoxylate hydro· 
chlo ride", and Ludiomil " (no lon&er commercially available under this tmde 
name in the US: nl:lprotilinc hydrochloride) . d ispens ing e rrors have been re 
poned to the manurncturer of Lamictal - tGlnxoS mithKlinc). These medication 
emlfS may be associUlCd with serious :ldverse events e ither duc to lack of 
appropriate therapy for seizures (e.g .. in patients not rece iving the prescribed 
anticonvul sant , lamotrigine. which may lead tu status cpilepticus ) or: altema· 
tively. to th l! risk of developing adverse effeclS (e.g .. se rious rash) associated 
with the usc of l<lmotrigine in p'llicms fo r whom the dmg was not prescribed 
and consequently was not properly titrated. llle re forc . eXira care should be 
exercised in ensuring the accuracy of both oral and wrillen prescriptions fo r 
Lamictal- and these other drugs. When appropriate. clinicians might conside r 
including the intended usc of the particul ar drug ? 1l the prescription in uddilion 
10 alerting patients to care full y check the drug they rece ive and promptly hring 
any question or concem to the attention of the dispensin£ phann:lci sl. Tlte 
manufacturer ulso recommends that pilammcists ;l s~ess various measures or 
avoiding dispen sing emlTs and implementth~m' as appropriate (e.g., by com· 
puterized fliling and handling o r presctiption s. patient coun~eling.). Medic:uion 
errors also may occur between thb dirferelll rormulutions or lamotrig ine. De· 
pictions o r Lamieta1 " conventional tablcts. chewable/di spersible tablet s. and 
orally disintcgr.lIing tablets may be found in Ihe medication guide: paiiellls arc 
strongly advised to visually inspep !heir I:.lble ts to verify that they are Lam
i ctal~ as well as the correct romlUl;llion of Lamictal- each time the\' fill the ir 
prescription . I • 

Lamotrigine is contraindicatcd in patient s with known hypersensitiv ilY 10 
tltc 'drug or any ingredient in the fdmlulati on. .!' Pediatric Prcca'th;ons Safety and dficucYJ 61" liullotrigine have not 
been estublished in pediatric patients younger than 2 YSllfs' of age. Safety and 
e fficacy in children 2""iA6 years of age hLlve nq t been established for uses olher 
than adjunctive therapy of partial seizures. primary gcneralized tonic-clonk 
se izures . or seizures associated with Lennox-Gasta ut syndrome. 

Safety and e flicacy of lamolrigine for Ihc management of bipolar disorde r 
ill patients younger than 18 years of age h:l ve not been established. 

11le incidence of severe ras hes requiring hospitali7.atioll ilnd discont inu:mcc 
of the drug appears 10 be higher in pediatric patients compared with adults 
(about 0.8% versus 0.3% ). J , 

Analy.~es of r opulalion phannacokinctic d:tta ror children 2- 11-1 yc:trs of 
age demonstrated that lamotri g ine clearance is inlluenccd mainly by total body 
weight and concomit:mt anticonvulsanlthcrapy, Oral clearance of lamotrig inc 
is higher in children thun adults when calculate~ on WIC tlU.-; is of body weight : 
paticnt ~ weighiryg less than 30 kg have a higher clearance on a weigln-udjusted 
basis than p:ttients we ighing more than 30 kg and may require increases in 
maintenance dosage. (Sec Dosage and Administr.ltion : Dosage,) 

• Geriatric Precaulions The manufac turer stutes that clinicnltriab. of 
lamotngine did no t include sufiicient numbers of p.uienls oldcr than 65 yean; 
of age 10 detennine ,whc ther they respond d ifferentl y than younger pal icllt s. 
Because o r the greUier frequency of decreased hepatic. renal, and/or c:lrd iuc 
fUllction and of concomitant diseases and drug: therapy in geriatric patients. the. 
manufacturer suggests thut patients in this age group receive initial dosages of 
the drug in the lower end of the usual runge. 

AHFS DR UG INFunMATIONe 20111 2277 
Exhibit D.15, page 6

Case 3:09-cv-00080-TMB     Document 78-10      Filed 03/24/2010     Page 6 of 18



Lamotrigine ANTICONVULSANTS, MISCELLANEOUS 

• Mutagenicity and Carcinogenicity No evidence of mutagenicity 
wa ... demonstrated by lamotrigine in vitro in the Ames Sa/mollella microbial 
mutagen test or the mammalian mouse lymphoma assay. Lamotrigine also did 
not increase the incidence of structural or numerical chromosomal ubnormal
ities in ttie in vitro human lymphocyte assay and the in vivo wt bone marrow 
assav. 

Nl) evidence df curcinogenicity was demonstrated by lamotrigine in studies 
in mice receiving 30 mg!kg daily and in wts receiving 10-15 mglkg daily lor 
up (0 '2 yeurs. Steady-state plasma lamolrigine concentrations produced by 
these dosages ranged from 1--4 mcg/mL in mice and from 1- 10 mcg/mL in 
nlls. In humans receiving the recommended lamotrigine dosage of 300-500 
mg daily. plasma lamotrigine concentmlions generally arc in the range of 2-5 
mcg/mL. although plasma concentrations up to 19 mcg/mL have been reported. 

• Pregnancy. Fertility, and Lactation TIle safdy oflamotrigine when 
used during pregnancy in hunlllns is unknown, and the drug should be used during 
pregnan~y only when the potential benefits ju~tify the possible risks to the fetus. 
Patienl<; should be advised to notify thcirclinidan if they lx:come pregnant or intend 
to become pregnant. 111e manuf:!cturer. in coliabor;ltion with the US Center.; for 
Disease Control mId Prevemion (CDC), maintains a lamoLrigine pregnancy regist!)' 
10 monitor fetal outcomes of pregnant women exposed to Imnotrigine. Clinicians 
aware of p:!ticnts who have received lamotrigine at any lime during their pregnancy 
anti who wish to register these C,L<;es before Ictal OUicome is known (e.g .• through 
ultrasound. amniocentesis, birth) may obtain inforrnalion by Gllling Ihe L.unotrigine 
Pregnancy ~egist!}' at HDO-336-2176. Patiem.s can enroll themselves in the North 
American Antiepileptic Drug (NAAED) *gnancy Regist!}' by calling SHS-2J3-
2334; registry infonnalion also is available I on the 'yebsite at Imp:// 
www.aedpregnancyregistl)'.org./. , 

Preliminilry information from the N.-}AE D Pregnancy Registry suggests a 
possible association between exposure to iamOirigine monotherapy during the 
first trimester of pregnancy and an increa~ed incidence of cleft lip or cleft palate 
in infants. Of 564 pregnant women listed in the NAAEO Pregnancy Regisl!}' 
who received lamolrigine monolherapy during the firsl trimester, 5 cases of 
oral c le ft~ (2. cases of isolated cleft lips, 3, cases of isolated cleft palate\ oc
curred, Yleldmg a lotal prev,llence of H.9 cases per 1000 exposures compared 
with a prevalence of 0.5-2.16 reported among infanL<; of nonepileptic wO)11en 
who were not receiving lamotrigine. However, other pregnancy registries of 
similar size have not replicated this observation, and the validity of this <lSSO

dation cannot be established umil addilional data are collected in NAAED 
Pregnancy Registry. in other pregnancy registries, or by additional research. 
The US Food and Drug Administration (FDA) states that the clinkal impor
tance of this preliminary report remains uncertain pending further data collec
tion and more research is needed. FDA recommends that women who are 
pregnant sh'luld not begin or discontinue lamotrigine therapy without first talk-
ing to their clinician. ' I 

Although there are no adequate and controlled studies 10 date in humans, 
l<lmolrigine has been shown to produce mate mal toxicity and secondary fetal 
toxicity (e .g., reduced fetal weight and/or delayed ossiticmion) in mice and wts 
receiving oral dosages up tn 1.2 or 0.5 times (on a mg/m2 ba$is ), respectively, 
the maximum usual human maintetullice dosage of 500 mg daily during the 
pe'riod of organogenesis. However, no evidence of teratogenicity was found il\ 
mice, wts, or rabbits receiving Ihc drug o~ally in dosages up to 1.1,0.5, or 1.1 
titllCS lon <} mg/m2 bHsis), respectively.lhe maXitnUlll lusual human daily main
tenance dosage. Maternal toxicity and fetal death occurred in w!s receiving 
lamotrigine orally during late gestationt'(days 15- 20) in dosages of 0.1. 0.14, 
or 0.3 times (on a mg/m~ btlsis) the maximum usual hum:!n. dtliiy main((;nance 
dpsage; food consumption and ,weight gain were reduced in dams. and the 
gestation period was s lightly prolongedt Stillborn pups were found in all three 
groups of wts recei ving lamotrigine. with the greatest number of stillborn pups 
in the group receiving Ihe highest dosage. Postnatal death of pups occurred 
between days I and 20 only in the group of ra~s receiving 0. 14 or 0.3 times 
(on a mg/m2 basis) the maximum usual human daily maintenance dosage. Some 
of these deaths ' appeared 10 be dmg related and not secondary to maternal 
toxicity. No evidence of teratogenicity was demonSlrated in rats receiving la
motrigine in dosages 0.4 times (on a mg/m2 basis) the maximum usual human 
daily maintenance dosage prior to and during mating and throughout gestation 
and lactat ion. However. the incidence of intrauterine death without signs of 
teratogenicity was increased in Tat dams receiving Ilamotrigine isethionate by 
rapid IV injection in a dosage {j.6 times (on a mg/m2 basis) the maximum usual 
human d:iily maintenance dosage. In a' study designed to detemline the effects 
of lamolrigine on postnatal devc\opment, pregnant rats received lamotrigine 
orally in dosages 0.1 and 0.5 times (on a mg/m2 basis) the recommended human 
daily dosage during the period nf organogenesis. At day '2 1 postpartum, pups 
hom to dams receiving the lower dosage (5 mg/kg daily) exhibiteLJ a longer 
latent period for open Held exploration and a lower frequency of rearing. Pups 
born to dams receiving the higher dosage (25 mg/kg daily) demonstrated an 
increased time to completion 1of a swimming maze test performed 39-44 days 
postpartum. No evidence of adverse effects on development of pups was dem
onstrated hy lmnotrigine in a group of rats receiving the drug in dosa'ges 0.4 
times (on a mg/m! basis) Ihe maximum usual human daily maintenance dosage 
prior to and during mating. and throughout gestation and lactation. 

Because lamotrigine is a dihydrofolale reductase inhibitor. it decreases fetal 
folate concentrations in rat.~, an effecl"known to be associated with teratogenesis 
in animals and humans. However. there are no adequate and well-controlled 
studies in pregnant women. and animal reproduction studies are not always 
predictive of human response. Decreased plasma folate concentrations in rats 
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wcrc panially rClUrIled to nonnal by udministrmion of leucovorin. Clinicians 
should be aware of lamotrigine 's dihydrofolate reductase inhihiting activity, 
especially when prescribing other drugs that inhibit folate metabolism. 

111e effect of lamotrigine on labor and delivery in humans is unknown. 
Reproduction studies revealed no udverse effects on fe rtility in mts receiv

ing lamotrigine in oral dosages 0.4 times (on a mg/m~ basis) the lmax imum 
usual human daily maimenance dosage prior to and during mming. and 
throughout gestation and lactation. 111e effect of lamorrigine on human fertilil}' 
is unknown. 

Preliminary data indicme that lamotrigine is distributed into milk. Becaw:e 
of the potential for serious adverselrcllctions to lamotriginc in nursing infants. 
a decision shou(d be made whether to discontinue nursing or the dmg. taking 
into account the importance of the drug to the woman. 

Description 
Lamotrigine is a phenyl triazine anticonvulsanl agent. The drug differs 

stmcturally from other currently available :mticol1vulsant agents. Although the 
precise mechanism of anticonvul sant action or lamotrigine is unknown, studies 
in anim<lls indicate that the drug may stabilize neumnal memhr.mes by bl ocking 
voltage-sensitive sodium channels, which inhibits the release of excitatory 
amino acid neumtr.msmitters (e.g .. gilltam,ne, aspartate) that playa role in the 
generation and spread of epileptic seizures. In animal test systems. lamotrigine 
exhibits anticonvulsant activity similar to that of phenytoin. phenobarbital. and 
curbamazepine. The drug protects against scizdres in'duced by electrical stim
ulation or pentylenetetrazo!c, suggesting that it may be crfective in the man
agement of tonic-clonic (grand mal) amI partial seizures or absence (petit mal ) 
seizufCs, respectively. Lamotrigine also is active in electrically evoked after
discharge tests, indicating activity against simple and complex pa':1ial seizures. 
and in rat conical kindling tests, which may indicate activity against compleX" 
partial se izures. The mcchanism(s) of action of lamotrigine in bipolar disorder 
has nol been established. • j, 

In vitro studies indicate that lamotrigine ha.<; weak inhibitor}~ effects on type 
3 serotonergic (5-HT.l ) receptors, and docs 110t exhibit high aninity for type 2 
serotoninergic (5-HT~), adenosine AI or A~, £1'1- or u~-adrcnergic, f3-adrcnergic, 
dopamine DI or O2, y-aminobutyric acid (GA BA) A or B, hiswr11il1e Hi. opiate 
K, or cholinergic muscarinic receptors. llle drug ha.~ weak agonist effects at 
opiate (T receptors. Lamotrigine apparently has nd 'effectl on dihydropyridine
sensitive calcium channels or N-methyl-d-aspartate (NM DA) receptors and 
docs not inhibit the uptake of norepinephrine. dopamine, serotonin. or llspartic 
acid. , .! t'!, 

SumMon- (see Users Guide). For additio'nal infonnution on this drug 
until a more det.ailed monograph is developed and published, the man\-,
facturer's luhcling should he consulted, It is essential thut (he luhcling be 
consulted for detailed information on the lIsllal cautions, preCautillli s, lind 
contmindications concerning potential drug interactions nnd/or lubbr atory 
lest interferences and for information on acute toxicity.' 

'I 
Preparations 

Excipients in cOllllllcrcially a,vailablc drug prepnrU!ions llI'~y hav~ clinically. 
imponant cffct:ls in some individuals; consult specilic product l ~be1ing for d<flail;;. 

Lamotriginc , ; ,. 
Oral , 
Tabtets 25 mg Lamictal" {st:Ored),1 ." 

GfaxoSmilhKfine 

100mg Lamictat" (scor~d ) , 
1, GfaxoSmllhKfine 

1 ~Omg Lamlctal ~ (scored I. I" 
GlaxoSmilhKline 

200 mg " Lamlctal~ · (5core;I), " 
I, ,. Gla~oSmithKlirie , , 

Tabtets, 2 mg Lamfctaf ~ , GfaxoSmithKline 
chewabteJ 
dispersible 

,1'1 , 
'" 5 mg Lamictal ' , GfaxoSmilhKfine 

25 mg Lamictal8, IGfaxoSmfthKfine I , 
" I Tablets, orafly 25 mg Lamlctal~ DDT, GfaxpSmilhKfine 

disintegrating I, 
50,mg Lamicto" ,OpT, GJaxoSmithKline 

,. 100 mg Lamietal " DDT, GlaxoSmilhKfine 

200 mg C.amictal ~ DDT, GtaxoSmilhKflne , -
t Use is 11nl cnm:mly inclmkll in lhc l ahcli n~ upl'fOwll h): Ihe IJS ('1100 null Drug. Adrn inblrarinn 

Srlrrl ,.,! Hrl"i.l"itm< D,'n·m!>cr 211O'J . 0 CI'f1.1ligill. Jill,.. IJ,I!)5, ill1lCl"/n lll S(~ ·,"t.l' of Ik<l/liI·S.l"J1'·11I 
l'imrmUnJIJ. 111<". ,. ., 

" " 
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Citalopram III II u SELECTIVE SEROTONIN-nEUI'TAKE INHIIJITORS 28:16.04.10 

• Elimination The eliminalion half-life of ciwloprJm :lvcmgcs approx- phannucologically from Iricyclic ,lOll IClrocyclic anlidcpressanls. The commer-
immely 35 hours in aduhs wilh nannal renal and hepatic funclion. dally available drug is a 50:50 mecmic mixture of Ihe R- and S-cnanliomcrs. 

The cxac( mClabolic fOliC of cilalopr.lnl ita." not been fully elucidated; how- The inhibition of scrotonin reupIlIkc by cilaloprJ.m is principally due to the S-
ever. metabolism of cituioprum is mainly hepatic amI in\'ol vc..~ N-dcmethyla- cnamionlcr. Csciluioprnm (Sl!C Escilaiopram Oxalate 18:16.04.20). 
lion. Citalopram is metabolized 10 dcmclhylcitaiopram, didcmclhylcilalopram. Ciluloprum hydrobromidc occurs as a fine white to off· white powuer that 
citalopram-N-oxiuc, and a dcaminuted propionic acid derivative. In vitro stud- is sparingly soluble in water und soluble in ethano\. The drug hus a pK. of 9.5. 
ics have indicated thut cytochrome P-450 (CYP) 3A4 nnd 2C l9 isoenzymes Citalopram hydrobromide is commercially available foroml administration 
arc the principal enzymes involved in the N-demethylation of citalopram to as tablets and us an oral solution. Commercially available Celcxa- (citalopram 
demelhyloilnlopr.lIn and Ihnt demethyJcitalopram is further N-demethylatcd to hydrobromide ) oral solution is a clcar, colorless to opalescent solution with a 
didcmethylcitalopram by CYP2D6. Because citalopmm is metabolized by mul- peppennint flavor and containing [0 mg of citalopram perl 5 mL. Cita[opram 
liple enzyme systems. inhibilion of a single enz.yme is unlikely 10 Upprt .. ·ciably hydrobromide oral ~f)lution contains melhylparabcns ami propylparab'ens as 
decrease Ihe clearance of cilaloprnm. Unlike some other selective serotonin- preservat ives. Citalopr.lIn also

l 
is commercially avail:lble in some countries as 

reuptake inhibitors, the demethylUied metabolites of citalopram, demethylci- an IV injectiont; however. this dosagc form cUITCnlly is not available in the 
talopram'nnd didemethylcitllloprnm. are substantially less active than the parent US. 
compound as inhibitors of serotonin reuplake. Thus. citalopram's metabolites • Stability .11 Cita[opram hydrobromirle tablets and oral solution should be 
are unlikely to contribute to the antidepressant and other clinical actions of the stored at a temperature of 25"C but mlly be exposed to temperatures ranging 
drug. ': I II from IS- 3U"C. When stored as directed, the' tllblets and oral solution have an 

., In humans, unchanged cituiopmm is the predominant compound in pla<;ma. expiration date of 2 years and 18 months, respectively, following the dute of 
At stcady/ stateil the concentrutions of demelhyJcitalopram and didemcthylci- m'lOufacture. 
wiopram 'in piasma'nre approximately one-half and one-tenth, respectively,lhat 
of the iparCnI drug. Following IV lparenleral dosage foml nOi commercially Preparations 
f~'~:~~~ea~n :~~I~:~~:~i~~~~~~;I~~ti~t!c;;r::nm~~:: !~~~:oroO!~::ff~~c~:~~~ :';:':;B~.;,,: .. ~s:e;o~r:::si;m~j-la-,-jl-y-j-n-s-pc-'-J1-jn-g-o-r-c-,-I-e-xa-'-I'-'j-la-I-op-,-n-m-h-y-d-ro-b-,-o-m-j-dc-)-. 
tively. Celebrex =: (celecoxibl, and Cerebyx1 (fosphenytoin sodium ), extm care should 

Following oral administrution of a single, radiolabeled dose of citalopram be exerci sed in ensuring the accurJcy of prescriptions for thesc drugs. 
in ,healthy individual s. approximately 75% of the dose was excreted in urine Excipicnts in commercially availllble drug prepamtions rnlly have clinically 
and approximately IU% WlIS eliminllled in feces within 17 days. An analysis important cffectr in some individual s:'consult .~pccHic p~Uctlabeling fordet~i1s. 
of the urinary composition showed that besides the known metabolites of ci~ 
tulopram, 3 giueuronidcs were present. The rclntive amounts of citalopram, 
demethyJcitalopram, didemcthyldtalopram, and the N~oxidc metabolite presenl 
in urine collected for 71 days were 26, 19,9, and 7%, respectively, with glu
curonidnted mctabolites accounting for the remainder. 

Following IV administration, lhe mean systemic clearance of citalopmm is 
approximalely 330 mUminule, with approximately 10% of that due to renal 
deumnce. f' I 

The crfect of age on the elimination of citalopram ha. .. not been fully elu
cidated. Studies in healthy geriatric individuals and depressed geriatric patients 
huve found higher AUC values and Jongerelimination half·lives compared with 
younger individl,lals. (Sec Pharmacokinetics: Absorption.) In healthy geriatric 
individuals, the cJiminution half-life of citalopmm was in,;-reascd by 50t;o in a 
s inglC'-dose study nnt.! by 30% in a multiple-dose study. It hus been suggested 
thm these differences in phnnnacokinetic parameters may re/lect declining liver 
and kidney function. In IIddition, the stereosclcctivc metabolism of the enan-

CHulopram Hydrobromide 

Oral 
Tablets, film
coated 

, , 
10 mg (01 ci talopram)" 

, 
20 mg (01 citalopram)" 

I. 
40 mg (01 cilalopram)" 

I 
Celexa \ For~st (also promoted 
by Plizer) , , 
Cltalopram Hydrobromlde FUm
coated Tablets 
Celexa" (scored). Fores t (also 
prOf"oted by PJj~e~) j 

Cltalopram Hy~robromide Film
coate~ Tabl~ts 

Celexa" (scoreu ), Forest (also 
promoted by Pfizer) 
Citalopram Hydrobromlde Film
coated Tablets 

tiolTlcrs for citalopram and demethylcitaiopram in older individuals appears to Solution 10 mg (of cilalOpram) per 5 
ml' ( I 

Celexa". Forest (also promoted 
by Pfizer) differ from that reported in younger patients, suggesting possible age-associ-

ated chnnges in CYP2CI9 activities. (See Dosage and Administration: Dosage 
in Geriatric Patients and sec CaUl ions: Geriatric Precautions.) 

Because dtalopram is cx tell.~ively metabolized in the liver, hepatic impair
ment can affect the elimination of the ,drug. Following or;11 administration. the 
clearance of citulopram in patients wilh impaired hepatic function was reduced 
by J7% and the elimirmtion half-life wus increnscd twofold compared with that 
in hcaltj1y, indiviqu<!ls. 111crcfore. the manufacturer recolllmend~ that in de
pressed patiellls with hcpatic impainncnt, citalopram therapYI .~ hould he initi
ated at 10 mg once daily, and titrated 1040 mg once uaily 0 /1/)' in nonrcspon
ders. (See Dosage and Administration : Dosage in Hepatic ,lIld Renal 
Impainnel}t and sec Cautions: Precautions and Contraindications.) 

The effcci of renal impainnent on the pharm:lcnkinetics of citalopram has 
not been full y evalualed to date. In patients with moderate renal impairment. 
the renal clearance of citaillpram :lnd its 2 principal mewboJitcS 1was reduced 

" Citalopr~m Hydrobromlde Oral 
Solullon' '" 

tl/~ j, J'oIl1 , ulTt'litly i'lC hllkd in Ihe lahclinit oppTUve(l by lbe US FII(lt! umJ Dmit Adminl" Mil>l1 

ScI« f( d R'·' ·/ liml!1 U( Il'm/>o!f :;O()'i. () CfJrYri.~ /Il. Murr h 2U1XI.'Antrrirul/ Sodcl)' 11 f1~"/IIr· S.l"su/!l 
f'll<Jm~I, ·jJ II . III{' . '1 I,' I 

" 

Escitalopram' Oxalate , 
• Escittllopmm.the S-cnaOliomcrof cilalopram, is a selecti"e semtonin-reup
take inhibitor (SSRI) and an antidepress,mt. 

and the elim ination half-life of citalopram was slightly prolonged to an average Uses 
of nOOut 50 hour.;. In a study comparing the pharmacokinetb of citalopram in -=== _____ -,-_='--______ _ '--_______ '--__ 
n limited number of patients with severe renal failure undergoing hemodialysi s • Mujor Depressive Disorderl Escitalopram oxulntc is used for the 
,lOd in heu[thY i~dividuals ! ito suhslllntial differences were found Octween the ncute lind maintenance treatment of major depressive disorder in adults and 
2 groups in any of the pharmucokinetic parameters, with the exception of the ado[escents [2- 171y'ears of age. 1 

renal clearanc'e of citaloprum, wh ich was significantly lower in the renal failure Effi cacy of esc itulopfam for the IltJUle management of major depress ion in 
group than in the control f!.roup ( 1.7 mUminute versus 66 mUminute). Therc- adults was established in 3 placcbo.t;ontrol1ed studies of 8 weeks ' dumtinn in 
fore. moderate to Sc\:ere renal failurc docs not appear to markedly affect thc adult outpatients who met DSM· IV crilen~a for major depressive disorder. In 
phannacokineties of citaloprum suggesting that dosagc adju .~tment in such p .. - these s tudies. 10- and 20-mg daily dosages of escitalopram were more effecti ve 
tient!; may not hc'necessary. Additional sludies evaluating long-term cilalopmlU than placebo in improving scores on ,the Montgomery) Asbcrg,Deprcssion Rat-
therapy in patients with severe renal impainnent nrc. necessary 10 confinn th!!"e ing Scale (MADRS ), the Hamilton Rating SFaie for Dl!prcssion (HAM-D)! and 
Iincjings ll (See Dosage unil Administration: 00sagc in Hepatic and Renal Im- the Clinical Glohal Impression ImprovemeOl ,and Severity of Illness Scale. 
pairmern.) 1/1 / Escitalopram also was more effcctive \hal} p[a~cbo in improving othcr aspects 

Limited data indicate that citalopram and dcmcthylcituloprnm nrc not ap- of depress ivc disorder, incJ~ding llnxiety, soci ill functioning, and overall quality 
preciably removed by hemodialysis. In a limited number of patients, hcmodi- of life . Suhstuntiul im~rovement in MADRS and HAM-D scores WIL'i noted in 
alysis cleared only about I % of an oral dose of cita[oprum as the parent dru£: patients receiving either dosage of escitalopram compared .with those receiving 
and I % us demelhylcitu[opram. Becuuse of the large volume of di stribution of placebo after 1- 2 weeks of therapy. In addition, escitalopram dosages of W ... 
cit:llopram, hemodialysis, peritoncal dialys is, forced diuresis, hellloperfusion. 20 mg d:lily appeared to be at least as effective as racemic cilaloprum dosages 
and/or exchange transfus ion also are unlikely to be effecti,'c in removing sub- of 10-40 mg daily. No age-, racc-, or gendcr-related differences in efficacy 
slantial amounl<; of citnlopram from lhc body. were notcd in these swaies. 

Chem, istry an, d Stability 'u Effi cacy of e .~cilalopram for the ncute managcmenl of major depressive 
di sorder in adolescents 12-17 years of age wa's establi shed in an 8-week, flex
ible-dose. pillcebo-comrolled study in outpatients who met DSM·IV criteria for 
major depressive disorder. EscitulopfilllHreated patients in this study demon
strated substantially greater improvement on the Children's Depression Rating 
SCIl[e-Revised (CDRS-R) compured with those receiving placebo. Efficacy ofl 

• Chemistry Cilulopram hydrobromide, a selective sermonin-reuptakc 
inhibitor (SSRI), is a hicyelic phthlliane-derivative lllntidepressant. The drug 
differs structurally from most other selective serotonin-reuptake inhibitors (e.g .. 
!1uoxctine, l1uvoxaminc. pnroxctinc . senraline) and also differs structura[ly and 
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Escitalopram 

escitalopram in the acute treatment of major depressive disorder in adolescents 
was also establ ished on the basis of ex trapolation from an 8~week, flexible· 
dose, placebo-comrollcd study with racemic citalopram 2~O mg daily. In this 
outpatient study conducted in children and adolescents 7- 17 years of age who 
met DSM~IV criterill for mlljor depressive disorder, ci talopram~treated patients 
demonstrated subswnt ially greater improvement on the CDRS-R compared 
with lhose receiving placebo: the positive results in this trial came largely from 
the adolescent subgroup, Two additional flexible-dose, placebo-controlled de
pression stud ies (one for escitaiopram in patients 7- 17 years of age and one 
for citalopram in :u.lolescents) did not demonstrate efficacy, 

In a longer-tenn study, :174 adults with major depre~sive disorder who had 
responded to escitalopram 10 or 20 mg dai ly during an in itial 8-week, open
labcl. flexible dosage trcatmenl pha..<;e were mndomized to continue escitalo
prum at the same dosage or receive plncebo for up to 36 weeks of observation 
for re lapse in the double-blind phase. Relapse during the double-blind phm.e 
was defined as an increase in the MADRS lolal score 10 22 or greater or dis· 
continuance due to insufficient clinicul response. Escitalopr:1Il1· treated patients 
experienced a substuntially longer time to relapse of depression compared with 
those receiving placebo. In addition , more placebo recipients relapsed com· 
pared with patients receiving escitaJopram (cumulative relapse rales were ap· 
proximately 40 and 26%. respectively). 

Although efficacy of cscitalopram as maintenance therapy in adolescent 
patients has nol been systematically evaluated. such efficacy can be extrapo
lated from adult datu along with comparisons of escitalopram phannacokinetie 
parameters in adults and adolescent patienls. 

TIle manufacturer states that if esci talopram is used for ex tended periods, 
the need for continued therapy should be reassessed period ically. 

1l1erc is some ev idence that escitalopram may offer some clinical advan
tages compared with citaloprJm or other selective scrotonin·reuptakc inhibitors 
(e.g., increased efli eacy, more rapid onset o f therapeutic effect. fewer adverse 
effects); however, additional studies arc needed to conlinn these initial findings . 

Efficacy of escitalopram in hospital scttings has not been established to 
date, I 

For further information on usc of SSRls in the treatment of major depressive 
disorder and considerations in choosing Ihe most appropriate antidepressant 
agent for a panicular patient. sec Uses: Mnjor Depressive Disorder. in Citalo· 
pram Hydrobromillc 28: 16.D4.20. 

• Generalized Anxiety Disorder Esci talopram is used in the m:lI\' 
agement of generalized anxiety disorder in udults. EfHcacy for the management 
of generalized anxiety di sorder w:!s established in 3 multicenter. Ilexible-dose. 
placebo-controlled studies of 8~weeks ' duration in adult outpatients who met 
DSM-IV criteria for generalized anxiety disorder. In these s tudies. patients 
receiving 10--20 mg daily of escitalopram had substantially greater mean im
pro\'emenls in scores on Ihe Hamilton Amiely Scale (HAM-A) than those 
receiving placebo. 

For further iufonl1<1tion on the trelllmem of generalized anxiety di sorder, 
sec Uses: Anxiety Disorders, in Paroxetine 28: 16.04,20. 

Dosage and Administration 

• Administration Escitalopram oxalate is administered orally once 
daily. ill the morning or evcning. without regard to meals, Com mercially avail· 
able escitalopram oxu lme tablets :md oral solution arc biocqu ivalent. 

Putietnts receiving esd talopram should he monitored for possible worsening. 
of depression. suicida lity, or unusual changes in behavior, especially at the 
beg inning of therapy or during periods of dosage adjustment. (See Worsening 
o f Depression and Suicidality Risk under Warnings/Prec:lut ions: Warnings. in 
C:lUlions.) 

The manufacturer recommends that at least 2 weeks chlpse between dis
continuance of a monO:lmine oxidase (MAO) inhibitor and initi ation of esci
Inlopram and vice versa. (Sec Serotonin Syndrome or Neuroleptic Malignant 
SymJrome (NMSJ·likc Reactions under Wamings!Precautions: Other Warnings 
and Precautions. in C:mtions and sec also Drug IllIeruClions: Monoamine 
Ox idase Inhibitors.) 

• Dosage Dosage of cscitaloprum oX:lhue is expre. .. setl in tenns of esci· 
talopram. 

Major Depressive Disorder For the acute management of major de
pressive disorder in (ld uits, the recommended initial dosage of escitalopram is 
\0 mg once daily . Although eflicacy hus been establi shed at dosages of 10 or 
:10 mg once daily. no additional benefit wa. .. observed wi th the 20-mg dosage 
in a lixcd·dose st udy. If a dosage exceeding 10 mg daily is considered neces· 
sary. dosage may be incre:!sed to :10 mg duily after a minimum of I week, 

For the acute management of major dcprc.~sive disorder in adolescents 12-
17 years of age, the recommended initial dosage of escitalopram is 10 mg once 
daily. EfIlcacy has been establi shed at dosages of 10--20 mg daily in a flexible· 
dose study, If dosage is increased to 20 mg daily, this should occur after a 
minimum of 3 weeks. 

Whi le the oplimum duration of esciwlopram oxalate thempy has nOI been 
established. many experts slate thaI acute depressive episode. .. require scveral 
months or longer of sustained antidepressant therapy. In addition. some clini
cians recommend that long~tenn antidepressant therapy be considered in certain 
patients at risk for recurrence of depres~ive episodes (such as those with highly 
recurrent unipolar depress ion). Whether the dosage of eHc it:llopmm oxalatc 
requ ired to induce remission is identical to the dosage needed to maintain and/ 

SELECTIVE SEROTONIN.REUI'TAKE INHIUITOI{S 28: 16,114.20 

or sustain cuthymia is unknown . Systematic evaluation of escitalopram oxalate 
has shown thut its antidepressant efficacy is maintained for pcri<xis of up 10 36 
weeks in adults receiv ing 10--20 mg daily. Nevertheless, the manufacmrer rec~ 
ommends that the usefulness 'of csc ilalopram be reevuluated periodically in 
patients receiving long-telTI1 therapy, 

Generalized Anxiety Disorder For the m:lOagemcnt of generalized 
anxiety disorder in adults, the recommended inilial dosage of escitalopmm 'is 
10 mg once daily. If no clinical improvement is app;m:nl. dosage may be 
increased to 20 mg daily after a minimum of I week, 

Although the manufacturer stutes that the effkucy of escitalopram for long~ 
tenn therapy (i .e" longer than 8 Weeks) has not been demonstrJted in controlled 
smdies to date. generalized anxiety disorder is a chronic condition. If esci tal
opram is used for extended periods. the need for cominucd therapy with Ihe 
drug should be reassessed pericxlically. 

Discollfilluallce of Therapy Because withdmwal effects may nccur 
(sec Withdrawal of Therapy under Wamings/precautions: Other Wamings and 
Precautions, in Cautions), the manufacturer and many experts recommend thm 
dosage of esc itlllopram and other SS R'rs be tapered grad ually (e.g .. over a 
period of several weeks) and the patient tmonilOred closely. Abrupt di!;Contin
uance of the drug should be :\\'oided. 

If intolerable symptoms occur following a decre:!se in the dosage or IIpon 
discontinuance of therapy. cscit:!lopram therapy may be rei nstituted at the pre
viously prescribed dosage. Subsequently. the clinician may continue decreasing 
the dosage but at a more gradual rate, 

.. Special Populations The rcwmmcnded dosage of escitaloprmll ill 
most geriatric pUlients and those wi th hepatic impairment is 10 mg daily" Dos
age adjustment in patients with mi ld to moderate renal impainnent is not nec
essary. but the drug should be usetl with caution in those wilh severe renal 
impai nnenl. 

Treatmeflt of Pregnant Women duri,ig the Third Trimester 
Because some neonates exposed to esc italopram and uther SS RIs or selecti\'e 
scrotonin· an8 norepinephrine-reuptake inhibitors (SN Rls) late in the third tri· 
mester of pregnancy have developed severe complicati()ns. cons iderati on Illil)' 
be given to cautiously t:lpering escitalopram therapy in the third trimester prior 
to delivery if the drug is administe red during pregnllncy. (See Pregnancy. under 
Wamings/Precautions: Spec illc Popu lations. in Cautions, ) 

Cautions 

• Contra indications Concurrent or recent (i.e .. within.1 weeks) therapy 
with a monoami ne oxid:l<;e (MAO) inhibitor. {Sec Serotonin Syndrome or Ncu~ 

roleplk Malignant Syndrome rNMSHike Reactions under Wammgs/Precau
tions; Other Wamings :!nd Precautions, in Cautions .\fld sec also Drug (nter
aClions: Monoam ine Oxidase Inhibi tors.) 

Concomitant use with pimozidc. (Sec Drug Interactions: Antipsychotic 
Agents and Other Dopamine Antagonists.) 

Known hypersensi tivity to esd talopram. citnloprum. or any ingrediellt in 
the fonnulation, 

• Warnings/Precautions Warnings Worsening of [)cprcssiun und 
Suiddulity Risk. Worsening of depression and/or the emergence of suicidal 
ideation and behavior (suicidality) or unusual clmnges in behavior may occur 
in both adult and pediatric (see Pediatric Use under Wamings/Precllut ions: 
Specific POPUlllliolls. in Cautions) patient!.- with major depressive disorder or 
other psychiatric disorders. whether or not they are taking. antidepressants. This 
risk may persist until clinicall y important remission occurs. Suicide is a known 
risk of depression and cerlain olher psychiatric disorders, and these disorders 
themselves arc the strongest predictors o f suicide. However. there has been a 
long-standing concern that antidepressants mny have a role in inducing wors
ening of depress ion :md the emergeOi.:e of suicidality in certain patients during 
the early ph:l~es of treatment. Pooled ;malyses of short·term, placebo,colll rolled 
studies of antidepress:ll1ts (i.e., selec ti ve serolOnin-reuptllke inhibitors LSSRls j 
and other antidepressants) have shown an increased risk of suicidality in chi l· 
dren, adolescents. and young adults (18- 24 years oj' age) with major depressive 
disorder and other psychi:lIric disordeN. An increasetl stiicidality risk was not 
demonstf'Jted with antidepressants compared to placebo in adults older than 24 
years of :lyc :lOd a reduced risk W:IS observed in adu hs 65 years of age or older. 

The US Food and Drug Administration (FDA) recommends that all patients 
be ing treated with imtideprcssmlls for any indication be appropriately moni· 
tored and c10sc ly observed for clinical worsening, suicidality. and unu.~ual 
changes in behav ior. particu larly during initiation of therapy (i.e .. Ihe tirst few 
months) and during periods o f dosage adjustmellls. Fami lies and caregjver.~ of 
patients being treated with alllideprcssallls for major depressive disorder or 
other indications. both psychi:ltric and nonpsychiatric, also should be advised 
to monitor putient.~ on a daily bas is for the emergencc of agitation. irritability. 
or unusual changes in behavior as we ll as the emergence of su icidality. and to 
report such symptoms immediately to a health-care provider. t 

Although a causal re lationship between the emergence of symptoms such 
as anxiety, agitat ion. p:mic attacks, insomn ia. irritability. hostility. aggressive
ness. impulsivity, akuthisia. hYPonlllnia. and/or mania nnd either the worsening 
of depression and/or the emergence of suicidal impulses has not been e.~ tab
lished, there is concern that such symp toms may represent precursors to eme rg~ 
ing suicidality. Consequently. consideration I should be given to changing the 
therapeutic regimcn or di~continuing therapy in pmienls whose depression is 
pers istently worse or in patients experiencing emergent suicidality or symptoms 
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Escltalopram SELECfIVE SERUTONI N-REUI'TAKE INUIUITORS 28:16.04.20 

that might be precursors 10 worsening depression or suicidlllit),. panicuJarly if 
such manifestations are severe. abrupt in onset. or were not part of the patient's 
preseminl! symptoms. If a decision is made to disconlinue therapy. laper es
citalopmm dosage a~' rapidly as is feasible but considcr the risk.'i of abrupt 
discontinuance. (Sec Discontinuance of lllerapy. under Dosage and Adminis
lrution: Dosage.) FDA also recommends that the drugs be prescrihed in the 
smu llest quantity consistent with good patient management. in order 10 reduce 
the risk of overdosage., 

Other Warllillgs alld Precautions Serutunin Syndrome or Neuroleptic 
Mali~nant Syndrume (N!\IS ).lIke Renctiuns. Potentiully life-threatening sero
toni n syndrome or neuroleptic malignant syndrome (NMS)-likc reactions have 
been reponed with SSRls. including e.'icitalopram. and se lect ive serolOnin- and 
norcpincphrinc-reuplake inhibitors (SNRls) a lone. but particularly with con
current usc of olher serotoncrg ic drugs (including seroton in (5-hydroxytryp
t:unine; S-HTJ type I reeeplor agonists ["triptans"J), drugs that impair the me
tabolism of serutonin (e.g" MAO inhibitors) . or antipsychOlics or other 
dopamine antagonists, Manifestations of !>erotonin syndrome muy include men
tal sWtus changes (e.g .. agitation. hallucinations, coma). autonomic instability 
(l!,g., tachycardia. labile blood pressure. hyperthemlia). neuromuscular aber
rations (e.g., hyperrefle xia. incoordination). and/or Of symptoms (e,g., naosea. 
vomiting. diarrhea). In its most severe form. serotonin syndrome may resemble 
NMS. wh ich is characterized by hyperthenllia. muscle rigidity. autonomic in
swbility with possible mpid fluctuation in vital s igns. amJ mental sl;lIuschanges. 
Monilor patients recei ving. escilnlopmm for the deve lopmen~ of serotonin syn., 
drome or ~MS-like !> igns and symptoms. (Sec ConlraindiL'utiolis nnd see also 
Drug Interactions,) I 

Concurrent or recent (i.e" within:! weeks) therapy with MAO inhjbitnrs 
intended to treat depre!>sion is contraindicated. (See Contraindications and sec 
also Drug Interactions: MonO:llnine Oxidase Inhibitor!>,) , 

If concurrent therapy with escitalopram and a 5-HT 1 receptor agonist Ct rip
I:In) is clinically warranted. the patient should be observed carefu lly. particu
larly during initiation of therapy, when dosage is increased, or when another 
serotoncrgic agent is initiated, 

COllcomilant usc of esc it:llopmm and serotonin precursors (e.g .• tryptophan) 
is not recommended. 

If s igns and symptoms of serotonin syndrome or NMS occur. immediately 
discontinue treatment with escitaloprum .lOd any concurrent ly udministered ser
otonergic or antidopaminergic IIgents. including antip.~ychotic agent.~ , and ini
tiate supportive and symptomatil: treatment. 

Withdrllwal of Therupy, Withdrawal . symptoms , including dysphoric 
mood. irritubility. agitlltion, dizziness. sensory disturbances (e.g .. parcsthesias 
!>uch us electric shock sensations). anxiety, confusion. he:ld:lChe.lethargy. emo
lional lability. insomnia. hypomania. tinnitus, and se iZUres. have been reponed 
durin!,! the poslmarke ting surve ill:mce period for escita lopmm and other SSRls 
and SNRls. particularly upon abrupt disconlinuance or these drugs . While these 
events :Ire generally self-limiting. Ihere ha\'c been repons o f serious disconlin
uunce symptoms. There fore . patients should be moni tored for these symptoms 
when discontinuing escilulopram therapy, A gradual reduction in the dosage 
rather than abrupt cess.nion is recommended wheneyer possible. (Sec Discon· 
tinuance of Therapy under Dosage and Admini~tratinn: Dosage,) 

If intolerahJc symptoms occur following dosage reduction or discontinu
ance. reinstitute the previously prescribed dosage until symptoms abate, then 
resume more gradual dosage reductions. 

Seizures. Although anticonvulsant eHects of racem ic citalopram have been 
ohserved in animul sludies. esci ta lopram h:lS not been systemalically evaluated 
in patients with se izure disorders. Se izures have been reported in patients re
eeh'ing escilalopram in clinical triuls: therefore. as with o ther antidepressants. 
initiate therapy with calli ion in palienls with a history of seizure disorder. 

Actinlliun or !\Iani:I/HYPUl11l1nill. Activation of manill .lOd hypomanill has 
occurred in patients receiving escitalopram or citalopram. Use with caution in 
putients with a history or mania. 

Uypnnalremi:I/Syndrnme nf Inllpprllpriute Antidiuretic HnrnlUne Secretion. 
Treatment with SNRls and SSRls. including escitalopram, may re!>ult in hy
ponatremia. In many cases. hyponalTemia appears to be due to the syodrome 
of inappropriate :lntidiuretic honnone secretion (S IADH ), C'lses w ith serum 
sodium concentflliions lowcr lhan 110 mEq/L have been reported, Gerialric 
indi viduals and palients receiving diuretics or who arc otherwise volume de
pJeled may be .11 grcater risk of developing hyponatremia. Signs and symptoms 
or hyponalremia include heudache. difficulty concentnlling. memory impair
mefll. confusion, weakness. and unsteadiness. which may lead to fall s;1 more 
seyerc and/or acute cases have been associate9 with hallucinations, syncope. 
!>c izures, coma. respiratory arrest. and death. Initiate approprime medical in
tervention and consider drug discontinu:lnce in patients with !>ymptomalic hy-
ponatremia. ' 

,\bnormul lIIeeding. SNRls and SSRls, including esc italopram. may in
crease Ihe risk of bleeding even!S, Concurrent administr..l tion o f aspirin. non
steroidnl anti-infl:lmmatory agents. warf'lrin. and other anticoagulants may add 
10 Ihis risk. C:lse repons and epidemiologic studies have demonstrated an as
social inn between the usc of drugs thai interfere with !>erolonin reuptuke and 
the occurrence or GI bleeding. Bleeding events related to SNRI and SSRI usc 
have ranged from ecchymoses, hematomas. epistaxis. and petechiae to life
thrc:uening hemorrhages, . The manuraclUrer recommends Ihat patients be ad
vised of the risk' of bleeding associated wilh the cnncomitunt usc of esc italo-
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pram with aspirin or olher nonsteroidal anti-inflammatory agents, wurr:!rin. or 
o the r drugs that affect coagulat ion. (Sec Drug Inler.ll:tions: Drugs Afrecting 
I-Icmoslasis, ) 

Interrcrence wilh Cugnlli\'e and i\1utor I'crrormance. In a study in healthy 
volunteers. escitalopram 10 mg daily did not impair intellectual function or 
psychomotor perfonnance. However, because any psychoactive drug mny im
pair judgment. thinking. or motor skill s, caution patients about operating haz
ardous machinery. including driving 11 motor vehicle. until they are reasonably 
cert:l in that the drug docs not affect their ability to engage in such activities. 

Concomitant Illnesses. Experience with escitalopram in patients wilh cer
tain concomilanl diseases is limited. (Sec Renal Impaimlent :lnd see Hepatic 
Imp:lirment under WarningsIPrecnutions: Specili:c Populations. in CaUlions,) 

Escitalopmm h:ls not been systematil:ally evaluated in patients with a recent 
hislory of myocardial infarc tion or umtable cardiova!'icular diseasc ; such pa
tients wcre genem lly l'xcluded from clinical studies. Use wi th caution in pa
tient s with diseases or conditions that produce altered metaboli sm or hemo
dynumic responses . 

Specific Populatiolls Pregnancy. Category C. (Sce U~ers Guide.) 
Complications. sometimes severe lind requiring prolonged hospitnliZ3lion, 

respiratory suppon. enteral nutrition. lind other fonus of !>upport ive care, have 
been reported in some neonales exposed to escitalopmm. othe r SSRls, or se
lective serOion in- nnd norepinephrine-reuprake inhibilOrs (SNRh) late in the 
third trimester: such complications may IIrisc immediately upon deli very. In 
addition. an increased risk of persistent pulmonary hypertension of the newborn 
(PPHN ) has been observed in inf'lIlt!> expo!>ed In SSRls during late pregnancy; 
PPH N is associUled with subslunti:!1 neonatal morbidity and mOrlaHty, 

,. C linicians should carefully consider the potential ri sks and benefits of 
escilaloprnm therapy when used rJuring the third trimester of pregnllncy . How
ever, clinicians also should be uwure that women who discontinued antide
pressant thempy during pregnancy were more likely to experience a rc lap!>e of 
depression than those who remained on antidepressant therapy accnrding to 
results of onc longitudinal s tudy involving women with a history o f major 
depressive disorder who wcre cuthymic while receiving untidepressanttherapy 
at the beginning of pregnancy. Clinicians may considcr wpcring the do~age o f 
escitalopram in women in Ihe thi rd trimester of pregnuncy. (See Pregnancy 
under Cautions: Pregnancy. Fertility. :1Od LactatIOn, in Cita lopr.un Hydrobro
midI.' 2S;16.04.:W.) 

Lllctation. Like racemic: citaitlpram. esciluillpram is distributed into hu-
man milk . Potential for serious udver.~e effec(~ (e.g., excessive somnolence, 
decreased feeding. weight loss) in nursing infants exist s, Discontinue nursing 
or the drug. Inking into account the potential risk in nursing infant!> and the 
imponunce of the drug to Ihe mother. 

Pediatric Use. Safet), and efficacy of cscitalopram have nOl been estab-
lished in pedialric patients younger than 12 ye.lrs of age with major dcpressi\'e 
di sorder. Safety and effectiveness have been eSlablished in adolco;cenls 12- 17 
years of age for the acute treatment of Illajor depressive disorder. Although 
effiency of esc:italopram as maintenance therapy in adolescenl patients with 
major deprc!>sivc disorder has not been syslcmatically evaluated. such eflicuey 
can be extrapolated from adult data along with comparisons of pimnnucokinetic 
pammeters in adults and adolescent patients, (Sec Uses: Major DepreSsive Dis
order.) 

S.lfety and eflk.lcy of cscitaloprarn have f10t been established in pediatric 
pat ients younger th,an IR ye:lrs of a~e with genera lized anxie ty disorder. 

FDA warns that n gre.lter risk of suicidallhinking or behavior (suic idality) 
occurred during firsl few months of :lOt idepre!>sant treatment compared with 
placebo in children and :ldolescents wilh major depressive d isorder. obsessivc
compul sive disorder (OCD). or olher psychiatric disorders based 011 pooled 
analy .~es of 24 short-term , placebo-controlled trials of ~ antidepressant drugs 
(SSRJ.~ and other pntidepressants), However, a more recent meta-analysis or 
27 pluceho-controlled tri'lls of 9 anlidepressanls (SSRls and o ther!» in patients 
younger than 19 years of age \yith major depressive disorder. OCD. or non
OCD anxiety disorders suggests that the benefits of antidepressant therapy in 
treating these conditions may outweigh the risks of suicidal behavior or suicidal 
ideation, No suicides occurred in these pediatric trials. 

Carefully consider these findings when assessing potential benclits and risks 
of e~italopmm in a child or adolescent for any clinical usc. (Sec Worsening 
o f Depression and Suicidality Risk under Wamings/Prel:aulions: Warnings. in 
Cautions.) 10 

Gcrintric Use, Approximately 6'ii- of patients studied in clinical trials of 
escitalopram for major depressive disorder and gener.llizcd IInxiety di sorder 
were 60 years of age or ohler: geriatric patients in these trial s rece ived daily 
dosages of 10--20 mg daily. Experience in geriatric patients in theseJri als was 
insufficient to detcnnine whether they rc!>pond differently from younger adults; 
however .. inc reased sensitivity cannot be ruled out. 

SNRls and SSRIs. including escitalopram, have bee n lIssociated with clin
ically imponant hyponatremia in geriatric patients. who may be ill gre.lte r risk 
for this IIdversc effect. (Sec Hyponlltrcmia/Syndromc of Inappropri:uc Anti
diuretic Honnone Secretion under Wumings/Prec<lUlions: Olhcr Warnings lind 
Precautions. in Cautions.) 

In pooled data analyses.:I redl/ccd risk of suicidality was ob.~crvcd inlldult~ 
65 years of age or older with antidepressant thempy L'Ompared with placebo, 
(Sec Worsening of Dcprcssioo aml Suiddality Risk under Warnings/Precau
tions: Warnings. in Cautions.) 
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Escitalopram 

Rl.'nul Impuirmcnl. Use with caul ion in patienl<; with severe renal im-
p:linncnt (i.e .. creatinine clearance less than 20 mL/minute). ~Sce Dosage and 
Administration: Special Populations.) 

Hcplltic ImplIirmcnt. In clinical studies. clearance of rm:emic citalopram 
was decreased by 37t;O and elimination half-life was doubled relative to thai in 
patients with nonnal hepatic fu nction . Dosage reduction recommended for pa
tients with hepatic impainnenl. (Sec Dosage and Administr;lIion: Special Pop
ulations.) 

• Common Ad,'erse Effects Adverse eITects reported in approxi 
matcly 5% or more of patients with generuliled anxiety or major depressive 
disorder receiving cscitalopram and with an incidence of at least twicc that of 
placebo includl! insomnia. nau .~ea . increased sweating. sexual dysfunction 
(ejacu lation disorder (primarily ejacul:llory delay). decreased libido, anorgas· 
mia). fatigue. and somnolent:e. 

Drug Interactions 

• Drugs Affecting or Metabolized by, Hepatic Microsomal 
Enzymes Inhibitors or inducers of cytochrome P-4S0 (cyP) 3A4 (e.g .. 
carbamulepine. ketoconazolc. ritonavir, triuzolam) and 20 19 isoenzymes: clin
ically important phamlacokinetic interaction unlikely since escitalopmm is me
tabolized by multiple enzyme systems. However. possibility Ihat carbamazc
pine may increase clearunce of cscitaiopram should be considered. , 

Suhstrates ofCYP2D6 isoenzynte te.g., desipramine, metoprolol): pOlential 
phammcokinetic (increased peak plasmil concentrations and AUC of the sub· 
strate) illleractions. Use with caution. Increased plasma cOllci.!ntrations of me · 
toprolol have been associated with decreused cardioselectivity. 

• Drugs Affecting Hemostasis Phanllacokinctics of warfarin were 110t 
arfected by racemic citalopmm: howevt.'r. prothrombin time increased by 5%. 
The dfects of escit:l lopram have not been evaluated, ami the clinical impor
t:lnce of thi s interm,:tion is unknown. 

Altered antil'oagulant effects. including increased bleedi ng, ha .... e been re
poned when SSRls or selective serotonin~ and norepinephrinc-reuptake inhib
itors (SN Rl s) were wncurrently administered with warfarin or other antico
agulants. TIle manufacturer of escitalopram recommends carefu lly monitoring 
patients n.'ceiving wmfarin during initiiltion and discontinuunce of escitalopralll 
therapy. 

Potential phammwlogic (increased risk of blecding) inteTlict ion with as
pirin or other nonsteroidal 'II1ti-int1amm:tltlry agents: usc with caution: 

• Antipsycholic Agents and Other Dopamin'e Antagonists Po
tential phannacologic inter;Jction (potentially serious. sometimes fatal serotnnin 
syndrome or NMS-likc reactions} if used concurrently wit h antipsychotic 
agents or other dopamine an tagonists. If signs and symptollls of serotonin syn
drome or NMS occur, immediately dis(,'ontinue treatment with escitalopram 
and uny concurrently administered antidopaminergic or serotonergic agents and 
initiate supportive and symptomatic treatme nl. {Sec Seroton in Syndrome or 
Neuroleptic Mali gnant Syndrome INMSJ-like Reactions ullr.kr Wamings/pre
cautions: Other Warnings and Precautions, in Cautions.) 

Pimozide In a controlled study. concurrent admini stration of a single. 
2-mg dose of pimolide in individuals receiving citalopr.1Il1 (40 mg once daily 
for II days) was associated with mcan increases in the corrected QT (QT,) 
interval of approximately 10 mse!'; compared with pilllozide given alone. Ci
tulopram did not substantially affect the mean area under the plasma concen
tfUlion-time curve (AUe) or peak plnsma concentrations nf pimozide. nte 
mechanism for thi!' potential phamlacoJynamic interaction is 1I0t known. In 
addition. concomi tant usc of citalopram and pimol.ide rare ly may result ill 
potentially serious. sometimes fatal serotonin syndrome or NMS-like react ions. 
The manufacturer of escitalopram SIIIICS thai concurrent usc of escitalopr,lIll 
and pimolide is contraindicated. 

• S-HT, Receptor Agonists (UTriplans") Pntentiul phannacologic 
interuction (potentially serinus. sometimes futal serotonin syndrome or NMS
like reactions) if used concurrently with 5-HT, rCceplor agonists (e.g .. almo
triptan. eletript[Jn. frO\':lIripl an.. naratriplan. rizulriptan. sunHllriptan. zolmilrip
tan). If concomitant usc is clinicully wamlnted. the patient should be ubser\'Cd 
carefu lly. pankul'lrly during treatment initiation. when dosage i ~ incTt!ased. or 
when another serotonergic agent is initi:lted. (Sec Serownin Syndrome or Neu
rolept ic Malignant' Syndrome [NMSI -like RC:lctions under Warnings/precau
tions: Other Warnings and Precautions. in Cautions.) 

• Monoamine Oxidase Inhibitors Potential phannacologic interac
tion (potentially serious. sometimes fatal serotonin syndrome or NN-S-like re
;.ctions). ConcomitulII usc of monoamine ox idase (MAO) inhibitors with cs
cit:llopram is contraindic:lted. III addition. at )east 2 weeks ~hould elapse 
between discontinulIllce of an MAO inhibitor and initiation of esl.:italopram and 
vice versa. (Sec Serotonin Syndrome or Neuroleptic Malignant Syndrome 
[NMSJ-like Reactions under Warnings/prccautions: Other Warnings anti Pre
cautions. in Cautions.) 

Lillezolid Linczolid. an anti-infectivc agent that is n nonseleclive and 
reversible MAO inhibitor, has bL"Cn associated with drug inleractiuns result ing 
in serotonin syndrome and shou ld therefore be used wi th cuulioll in patients 
receiving escitalopram. 

Isoniazid Potential phannucologic interaction (pmcntially serious se
rmonin syndrome) when isoniazid. an antituberculosis agent Ihat nppe:lTS to 
have some MAO-inhibiting activity. is used concomitantly with cscitalopram. 

SELECTIVE SEIWTONIN-REUIYfAKE INHIIHT()J{S 28: 16.U4.20 

• Selective Serotonin-reup'ake Inhibitors and Selective Sero
tonin- and Norepinephrine.reuptake Inhibitors Potential phuml:l
cologie imeraction (potentially serious, sometimes fllta l serotonin syndrome or 
NMS-like reactions): concurrent administmlidn not recommended. (See Sero
tonin Syndrome or Neuroleptic Malignant Syndrome [NMSJ-like Reuctions 
under Wamings/Prccaut ions: Other W.mlings and PrccaUlions. in. Cautions.) 

• O.her Serotonergic Drugs Potential plt:lmlacologic imemcl ion (po
tent iully serious. some limes fatal serotonin syndrome or NMS-like reactions) 
with drugs affecting ~erolOncrgk neurotranslllission. including tramadol and 
SI. John' s wort (HypCriCIIIIII'£'ljO/"illl/lII ): use concomitantly wilh caution. If 
signs and symptoms of ~erOionin syndrome or NMS m:cur. immediately dis
coniinue treatment with escitalopram and .my concurrently administered ser
olonergic or antidopaminergic agenls and iniliate supportive and symptomatic 
tTt!atment . Concurrent administration of escilaloprmn and serotonin precursors 
(such as 1I)'ptophlln) is not recommended. {See Se'rotonin Syndrome or Neu
roleptic Malignant Syndrome {NMSHike Re[Jclinns under Wamings/pTI!l'uu-
tions: Other Wantings and Precaution~ , in CaUlinllS. ) • 

• Alcohol Concomitant usc not recommended. 

• Cimetidine Potential phamtacokinetic interaction (increased AUe und 
peak plasma cClIlccntmtions of ciwlopram have been observed); e ffects 011 es
citalopram have 1I0t been evaluuted. Clinical imporwllce of this interaction is 
unknown. 

• Citalopr:'lm PotJ ntial phannacologic interaction (potentially seriolls. 
sometimes fatal serotonin syndwme or NMS-like reactions). 

Because escitalopram i.~ the more .. ctive isomer of racemic citalopralll, the 
2 agenl.~ shou ld not be usetl cUllcomiwl\tly. 

• CNS~active Drugs I)otcmial phanllacologil' intcract ion when given 
with other centrally acting drugs: use con~'omitaIl11y with caution. 

• Digoxin PhamHlcokinelic interaction unlikely b:lsed on studies with m-
cemic cital()p~ll11. 

• Lithium . ICol\current administration of racemic citalopra!ll and lith ium 
did not suhstan\ ially affcctt!,e pitanllacokinetics of either drug. However. pend
ing fUrl~l~f accumulallon of dilta. die inanufactuTCrof escitalopram recollull(,'nds 
that plasma lithium conc;:cntrations be l11OnitorOO in patient s concurrently re
ceiving escitalopram and thai lithium dosage be adjusted accordingly. 

Potential pharniacologic interncti()n lenhanced serotonergic effecls of es
ci talopram and potentially seriqus . . ~nmetimcs ratal serotonin syndrome or 
NMS -like reactions): usc concomilUnt ly with caution. 

• Ritona"ir Combined administration of a singl e 6(XJ·mg dose of rito
nnvi r. ':1 CYP3A4 subst rate and potent inhibitor of CYPJA4. and escitalopralll 
2() mg did not substantially affect th'e phannacokinetid of either drug. 

• Sibutramine Potential phumlllco[ogic interaction (potentially serious. 
sometimes f .. tal seroton in syndrnme Of NMS-like renCliimsJ. Use concumi
tantly with caution. 

• Theophylline Phannllcokinetics of theophylline were not ilffecled by 
raccmic citaloprmn. 11le effect of theophylline on the ph.lnll acokinetics of ra
cemic citalopram. howcver. has not been cvuluated. 

• Electrocon\'ulsi\'eJTherapy The combined use of electroconvulsive 
therapy and escitalnpnun lws not been C\'<llualed. 

Description 

Escilalopram. a ~elective serOlonin-reuptake inhibitor (SSRI). is a bicyclic 
phthalalle-deri viltive antidcpress:lII1. E"c italoprum is the S-en.mtiomer of cita l
oprum, an SSRl that occurs as a 50:50 racemic mixture of the N- and S-cnan
tiomers. Escitalopram and citalopram differ structurally from Ilthcr SSRls le.g .. 
flu{)xetine. fiuv()xaminc, paroxetinc, sertraline) and other currently availuble 
:lIltidepressants (e,g .. monoamine oxidase inhibitors. tricyclic and tetracyclk 
antidepressants). Esc italopram is at least IOO-fold more potent as an inhibitor 
of the reuptake of seroton in (5-hydroxytryptamine [S- I'ITD at the presynaptic 
lIlembranes and tlte S- HT neuronal Ii ring. rale thnn the R-enanl i(lmer .lIld is 
twice as potent as the rdcemic mixture. However. further studies arc needed to 
detennille whether these differences result in any clinical superiority of esci
lalopram compUTed with citaloprmn. 

Like olher SSRls. escitalopram 's antidepressant effect is believed to in
volve poten tiation of serotonin activity in the CNS. Escita lopram appeaN 10 
have lillle or no effect on reuptake of other neurotransmilletS such 'l<; norcpi~ 
nephrine .lIld dopamine. In vitro sl\l(Jies a]so havc demon:-.trated that escitalo
pr.lIn possesscs liule or no affinity for a- or (:J-adrenergic, dopamine D1_, . 

histamine HI~3' GABA~benlOd iazepine . muscarinic MI_!i' or 5-HTH receptors 
or \':Jrious ion ch:mllels ~e.g., calcium. chlor.ide. polUssium. sodium channels). 

Escitalopram i ~ extensively nll.!tabolized, principally by the hepatic cyto
chrome P-4S0 (eYIl) 2C 19 and 3A4 isoenzymes. The principal metabolites arc. 
le:~s potent inhibitors of serotonin rcuptake. suggesting that the melabolites do 
not substantially contribute 10 the nntidepress.lI1t activity of esdtalopram. 

Advice to Patients 
Importance of providing copy of written p[Jticnt infon11:11ion (medication 

guide) each time escitalopram is dispensed. Importance Ill' advising patients 10 
reud the patient illformution before laking escitalopram and each time the prc 
scrip(ion is rdilled. 
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Escitalopram SELECflVE S ER01'ONIN-llEUPTAKE I NHIIJITO ICS 

Risk o f suicidality; importance of patients, family. and caregivers bcing 
alert to and immediatelYlreporting emergence of suicidulit}'. worsening de
pression. or unusual changes in behav ior,'espccially during the first fc w months 
of therapy or during periods of dosage adjustment. (Sec Worsening of Depres
sion and Suicidality Risk under Wamings/PrecaUlions: Wuming.~, in Cautions.) 

Importance of infonning pat ients of potential risk of serotonin syndrome 
and neuroleptic malignant synurome (NMS)·like reactions, particularly with 
concurrent use of escitaillpram nnd 5·HT I receptor agonists (also called trip· 
wns), tramadol, Iryptophun. other serotonergic agents. or antip.~ychotic agents. 
Importance of immd fialely contacting cl inician if signs and symptoms of these 
syndromes develop (e.g .. restlessness. hallucinations, loss of coordination. fast 
heart beat. increased body temperature. muscle sti ffness. labile blood pressure. 
diarrhea. coma, nausea. vomit ing. confusion). 

Risk of psychomotor impairmem; importance of exercisi ng caution wh ile 
operating hazardous machinery. including driving a motor vehicle. untHthe 
drug's effects on (he individull i arc known. 

Impl1rt;mce of patienls being aware that withdrawal effects Illay occur when 
stopping escitaloprarn, especially with abrupt discontinuance of (he drug. 

Ri sks associalCd wilh com:omitant usc of escital opram wi th alcohol or ra· 
cCl11ic citalopram. I 

Importance of infoming clinicians of existing or cOniempi:Jted concomitant 
therapy, including prescription and OTC drugs or herbal supplements. as well 
as any concomitant illnesses (e.g .. bipolar disorder) or personal or family his
tory of suicidality or bipolar disorder. Risk of bleeding ussociated with con
comitant usc o f escit alopram with aspirin or olher nonsteroidal anti-i nllam· 
matory agents, warfarin. or other drugs thai affeci coagulation. 

Importance of women infom1ing clinicians if thcy are or plan to become 
pregnant or plan In breast-feeu. 

Importance of advising patients thut, although they may notice improve· 
ment with esci ialoprallltherapy 'within 1--4 weeks. they shou lu continue therapy 
as direcleu. 

Importance of infoming pmients of other important precautionary infor· 
m:uion. (Sec Cautions.) 

O,'cr\, iew'" (see Users Guide). Fur additionul infurmlliion CU1 Ihis drug 
unlil a more del ailed monograph is developed and ' published , the manu· 
fucturer's labeling should be consulted. It is esscnliullhal Ih e munufac
lurer's lubeling be consulted for more detailed information on usual cau· 
lions. precautions, contralndications, polenli:!1 drug interactions, 
hlburlltory lest interferences, and acute loxicity. 

Preparations 

Excipients in cOllunen.:ially availahle drug prepamtions may have clinically 
impnnant effects in some individu:lls: consult specific prnductl;lbc ling for details. 

Escitalopram Oxalate 
Oral 
Solution 5 mg (of escilalopram) per 5 Lexapro\ Forest 

mL 

Tablets, film- 5 mg (0/ escilalopram) 
coaled 

10 mg (of escitalopram) 

20 mg (of escltalopram) 

Lexapro ~ , Forest 

Lexapro ' (~cm\!d). Forest 

Lexapro" (scored). Forest 

S..!j·, •• ~I H ... ·i.,;,,'" D, ..... ",bt"r :!(}OI). Ct,,' .. ~iSI", D ... ·f'fll"':r :!OIJ:!. A"w'I,"" S .... i .. '.,·.f' "",,',',·S.I'I/t"m 
Pilllrll,,,,·ilfJ. II .... 

Fluoxetine Hydrochloride 

• Flu(Jxetine, a selective serotun in· reuptake inhibitor (SSRI) , is un antide· 
prck~ant. , 
Uses 

Fluoxetine is uscd in the treatment of major depressive disorder. obscssive
compUlsive disorder. premenstrua l dysphoric disorder. and bulimia nervosa. ln 
add ition. f1uo xeline has been used for Ihe treatment of depression associated 
with bipol;lr disordert; obcsityt: anorex ia nervosat; panic disordert with or 
withoul agoraphobia: myoclonust: calcplexyt; alcohol depcndencct; and pre
mUiure ejaculat iont. 

• Major Depressive Disorder Fluoxetine is used in the treatment nf 
major depre~;sive disorder. The efficacy of tluoxetinc for long·tenn usc (i'.e .. 
longer than 5-6 weeks) as an antidepressant has not been established by con
trolled studies, but the drug has been used in some patients for substantially 
longer periods (e.g .• up to 4 years or longer) without apparent loss of clinical 
cffect or increased toxici ty. If fl uoxet ine is used for extended periods. Ihe need 
fo r cominucd Ihempy should be reassessed periodically. 

A major depress ive episode implies a prominent and relatively persistent 
d\!pn:sscd or dysphoric mood that usually interferes with daily functioning 
(nearly every day for at least 2 wceks). Accord ing to DSM·IV criteria. a major 
depressive episode includes lit lenst 5 of the following 9 symploms (wi th at 
lenst nne of the symplOms being ei ther depressed mood or loss of interest or 
pleasure): depressed mood most of the day as indicated by subjective report 
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(e.g .. fee ls sad or empty) or observ:u ion made by others: markedly diminished 
interest or pleasure in all. or almost all. acti vities most of the day: significant 
weight loss (when not dieting) or wc ight gain (e.g .. a change of Illore than 5% 
o f body we ight in a month ), or decretl.>;e or increase in appetite; insomnia or 
hypersomnia; psychomotor agitation or retardalion (observable by OIher~. not 
merely subject ive . feeli ngs of restlessness or being slowed down); fa ligue or 
loss of energy; feeling.~ of worthlessness or excessive or inappropriate guilt 
(not merely self-reproach or gui lt :lhoUI be ing sick); dimini shed abilily to think 
or concentrate or indecisiveness (either by subjectivc account or as observed 
by others); and recurrent thoughts of death. recurrent' su icidal ideatioo withoUi 
a specific plan. or a suicide anempt or spec ific plan for comminiog suicide. 

Treatment of m:ljor depressive disorde r gener.tlly consists of:1I\ acute phase 
(to induce remission). a continuat ion phase (to preserve remission). and :1 main
tenance phase (to prevent recurrence). V:lrious interventions (e.g ., psychother
apy. antidepre.~sant drug (hempy. electroconvul sive themp), tECT)) are used 
alone or in combination to treat major depressive episodes. Treatment should 
be indiviuua lized and the most appropriate strategy for a parlicular patient is 
detennined by clinical factor.~ such as scvehlY of depression (e.g .. mild.1mod
crate, sev!!re) , presence or ahsence of certain psychiatric features (c.g .. su icide 
risk. eatlltonia. psychotic or atypical features. alcohol or substunce abuse or 
depend\!nce, panic or other anxiety disorder. cogni tive dysfum:ti on. dysthymia, 
p!!rsonality disorder. seasonal arfecti ve disorder). and concurrent illness (e.g .. 
;L'i thma. cardiac disease. dementi:l. seizur!! disorder. glaucoma, hypenension). 
Ocmognlphic and psychosodal fac tors as well as patient preference also are 
used to determine the most effect ive Ircatment stnncgy. 

While usc of psychotherapy ulone Illay be considered as an initi al treatment 
strategy for patients with mild to mouerate major depressive disorder (based 
on palient preference llnd prcsem:e. of clinical fea tures such llS psychosocial 
stressors), combined lISe of anlidepressallt drug therapy and psychotherapy may 
be useful fo r initial treatment or plltieilis with moderate to severe m(ljor de
pressive disorder with ps}'chosocial issues, interpersonal problems. or a co
morbid ax is II disorder. In :lddil ion . combined use of anlidepressant urug Iher
apy and psychotherapy mOlY be beneficia l in pal ients who have u history of 
poor compl iunce or only part ial response to adequate trials of either antide· 
prcssant drug lherapy or psychotherapy alonc. 

Antidepressant drug therap}' 1;:111 be used alone for initial treutment of pa· 
tients with mild major depressiv\! disorder (if preferred by the patient) and 
usually is indiculed alone or in combination with psychotherapy for initial 
treatment of patients with modemte 10 .~evere major depressive disorder (unl ess 
ECT is plunned). ECT is not generaJl Yllised for inilialtreatmem of uncompli
cated major depression. hut is rccununended as first·line treutmenl for seyere 
major d\!pressive'disorder when it is coupled with psycholic ,features, calutonic 
stupor. severe suicidal it}'. food refusal jJcading to nutriliOlwl compromise . or 
ot her s itua\ions when a rapid antidepressant response is rcquired. ECT also is 
recommended for patients who h:we previously shown a posili ve response or 
a pre fcr.:nce for this trentmemmodalit y and can be considered for p:uients with 
modemte or severe depression who have nO! responded to or cannol receive 
antidepr\!ssant drug therapy. In certain situations involv ing depressed patients 
unresponsive 10 adequate trials of several individual antidepressalll :Igenl.~ ; ad· 
j unctive therapy with unmher agent ·(e.g .. buspirone. lithium) or L"Ollcomitant 
use of u second amidepressant ugent (e.g .. bupropion) hll.~ been IJ sed; however. 
.~ uch combinut ion thempy is assodal\!d with an increased risk of adverse rc
actions. may require dosage adjustment s. and (il"not comraind icaled) should 
be undertaken only after careful consideT:ltion of the relative risks and hcnefits. 
(Sce Drug Intemctions: Serotoncrgic Drugs. sec Drug Interaelions: Tricycl ic 
and Other AllI id!!prcssants, and sec Drug Intemctions: Lithiulll.) 

Efficacy of fl uoxetine for the management of major depression has been 
established principally in Oulp.ltient !>l!I tings; the drug's :mtideprcssant efficacy 
in hospital ur institutional sCllings has 1101 been adclJualely studied to date. 
Most plllients evaluated in clinical studies wi lh fluoxetine had major depress ive 
episodes ~) f tHlensl mouerate sewrity, IUld no ~\'idence of/hipolar disorder. ilnd 
Iwd experienced either ~ ingle or recurrent episodes of depressive illness. lim
ited evidcnce suggests thai mildly deprcssed patients may respond less well to 
flume tine than moderately deprcssed paticms. TIlere also is some evidence lilat 
patients with atypical depression (which usually is characterizcd by atypical 
s ign~ and symptoms such as hype rsomnia and hyperphagia), u hislory of poor 
response to prior antidepressant therapy. chronic deprc.'isive sympuunatology 
with or without episodic worsening of depressive symptoms, ,I longer durJtion 
of depress ion in the current episooe. and/or a younger agelo f onset of depres
sion may be more likely 10 respond to fluoxetine than to tricyclic ;mtidepressant 
Ihemp~' , J. 

COllsideratiolls ill C/:oosillg Antidepressallts A variely of ami· 
depressant drugs are availabl c ('or Ihe. treatmem of m;~or depressive disorder. 
incluuing selective serotonin·reuplilke inhibitors (SSRls; e.g .. citaloprum. es
citalopram, tlunxetine. paroxetinc, seftral ine), selective serotonin· and norepi
nephrine-reuptake inhibitors (SN Rls; e.g. , desvenlafaxine, duloxetine. venla
faxine) . tricyclic antidepressants (e.g .. amilriplyline. amoxapine . desipramine, 
doxepin . imipramine. nonriplyline. protriptyline. trimipr:llnin.: ~. monoamine 
ox id;L~e (MAO, inhibitors (e.g., phenelzine. tranylcypromine). and other anti
depressunt s (e.g .. bupropion. maprOliline. nefazodone. tml.odolle). Mosl clini
clli studies havc shown that the antidepressant effect of usual dosllges of fluox· 
ctine in patiems with moder:lIe to severe depression is greater thun that of 
placcbo und comparable 10 th:lI of usual dosages of Iricyclic amideprcssams. 
maproliline. other seleclive serutonin -rcupluke inhibitors (c.g .. p:ITOxetine. ser· 
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[Posted 11/17/2009] FDA notified healthcare professionals of new safety information concerning an interaction between
clopidogrel (Plavix), an anti-clotting medication, and omeprazole (Prilosec/Prilosec OTC), a proton pump inhibitor (PPI) used to
reduce stomach acid. New data show that when clopidogrel and omeprazole are taken together, the effectiveness of clopidogrel
is reduced. Patients at risk for heart attacks or strokes who use clopidogrel to prevent blood clots will not get the full effect of this
medicine if they are also taking omeprazole. Separating the dose of clopidogrel and omeprazole in time will not reduce this drug
interaction.

Other drugs that are expected to have a similar effect and should be avoided in combination with clopidogrel include: cimetidine,
fluconazole, ketoconazole, voriconazole, etravirine, felbamate, fluoxetine, fluvoxamine, and ticlopidine.

Recommendations for healthcare professionals are provided in the “Information for Healthcare Professionals” sheet. For more
information visit the FDA website at: [Web] and [Web].

Introduction
Fluvoxamine maleate, a selective serotonin-reuptake inhibitor (SSRI), is an antidepressant.1 7

Uses
Pending revision, the material in this section should be considered in light of more recently available information in the MEDWATCH

notification at the beginning of this monograph.

■ Obsessive-Compulsive Disorder
Fluvoxamine is used in the treatment of obsessive-compulsive disorder when obsessions or compulsions cause marked

distress, are time-consuming, or interfere substantially with social or occupational functioning.1 2 4 7 8 9 10 11 12 13 14 Efficacy of
fluvoxamine for the management of obsessive-compulsive disorder has been established by controlled studies of 10 weeks’

duration principally in outpatient settings.1 2 14 In a limited number of clinical studies in patients with moderate to severe
obsessive-compulsive disorder, fluvoxamine was more effective than placebo in reducing the severity of symptoms associated

with this disorder.1 2 4 7 8 9 10 12 In the studies used to establish efficacy, a positive clinical response (much or very much
improved on the Clinical Global Impressions scale) occurred in 43 or 12% of patients receiving fluvoxamine or placebo,

respectively.1 2 14 In these studies, no age- or gender-related differences in efficacy were noted.1 Results from a limited number of
comparative studies suggest that fluvoxamine is as effective as clomipramine in the management of obsessive-compulsive

disorder.2 4 13 Like fluoxetine and clomipramine, fluvoxamine reduces but does not eliminate obsessions and compulsions.1 2 4 7

12 14 Therapeutic response to fluvoxamine in patients with obsessive-compulsive disorder generally is evident within 2–3 weeks,

but may not be maximal until several months after beginning therapy with the drug.4 8 9 12 14 The efficacy of fluvoxamine for long-

term use (i.e., longer than 10 weeks) has not been established in placebo-controlled studies,1 but the drug has been used in

some patients for prolonged periods (e.g., reportedly up to 8 years) without apparent loss of clinical effect.4 14 If fluvoxamine is

used for extended periods, the need for continued therapy should be reassessed periodically.1

As with other antidepressants, the possibility that fluvoxamine may precipitate hypomanic or manic attacks in patients with bipolar

or other major affective disorders should be considered.1 4 7 15 16

■ Bulimia Nervosa
Fluvoxamine has been used in the treatment of bulimia nervosa†.19 20 In one double-blind placebo-controlled study in patients
with bulimia nervosa, maintenance therapy with fluvoxamine following an inpatient treatment program resulted in an attenuated

relapse rate compared with treatment with placebo.20 For further information on use of antidepressants in the treatment of bulimia
nervosa, see Bulimia Nervosa under Uses: Eating Disorders, in Fluoxetine Hydrochloride 28:16.04.20.

Dosage and Administration
■ Administration
Pending revision, the material in this section should be considered in light of more recently available information in the MEDWATCH

notification at the beginning of this monograph.

Fluvoxamine maleate is administered orally.1 5 Dosages of 100 mg daily or less in adults or 50 mg or less in pediatric patients
generally are given as a single daily dose at bedtime; higher dosages generally are given as 2 divided doses, either as equally

divided doses or as unequal doses with the larger dose given at bedtime.1 5 Since food does not appear to affect GI absorption of

fluvoxamine maleate, the drug generally can be administered without regard to meals.1 17
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Patients receiving fluvoxamine should be monitored for possible worsening of depression, suicidality, or unusual changes in

behavior, especially at the beginning of therapy or during periods of dosage adjustment.23 24 25 (See Suicidality Precautions under
Dosage and Administration: Dosage.)

Fluvoxamine should not be used concomitantly with thioridazine.1 22 26 In addition, fluvoxamine should not be used concurrently
with alosetron, astemizole (no longer commercially available in the US), cisapride, pimozide, terfenadine (no longer commercially

available in the US), or tizanidine.1 34 35 36 42 For additional information on potentially serious drug interactions that may occur
between selective serotonin-reuptake inhibitors such as fluvoxamine and these agents, see Drug Interactions in Fluoxetine
Hydrochloride 28:16.04.20.

Risk of Serotonin Syndrome
The development of potentially life-threatening serotonin syndrome may occur with fluvoxamine therapy, particularly during
concomitant administration of other serotonergic drugs such as other selective serotonin-reuptake inhibitors (SSRIs), selective
serotonin- and norepinephrine-reuptake inhibitors (SNRIs), selective serotonin (5-hydroxytryptamine; 5-HT) type 1 agonists used
as antimigraine agents (also called triptans), drugs that impair the metabolism of serotonin (e.g., monoamine oxidase [MAO]

inhibitors), tramadol, or tryptophan (a serotonin precursor) supplements.1 43 44 Therefore, patients should be cautioned about the

potential risk of serotonin syndrome when fluvoxamine is given concurrently with other serotonergic agents.43 Symptoms of
serotonin syndrome may include mental status changes (e.g., agitation, hallucinations, coma), autonomic instability (e.g.,
tachycardia, labile blood pressure, hyperthermia), neuromuscular aberrations (e.g., hyperreflexia, incoordination), and/or GI

symptoms (e.g., nausea, vomiting, diarrhea).43 44

Serious (sometimes fatal) adverse reactions, possibly related to serotonin syndrome, have been reported in patients who received

an MAO inhibitor during or after SSRI therapy.1 44 Therefore, concomitant use of fluvoxamine and MAO inhibitors is contraindicated,
and it is recommended that at least 2 weeks elapse between discontinuance of an MAO inhibitor and initiation of fluvoxamine and

vice versa.1 22

If concurrent therapy with fluvoxamine and an SSRI, SNRI, or 5-HT1 receptors agonist (“triptan”) is clinically warranted, careful

observation of the patient is recommended, particularly during treatment initiation, increases in dosage, or following the addition of

another serotonergic drug.42 43 In addition, clinicians should assess the potential risks and benefits of concurrent therapy with

fluvoxamine and triptans prior to prescribing these drugs concurrently.43 Concurrent use of SSRIs with serotonin precursors (such

as tryptophan supplements) is not recommended.44 For additional information on serotonin syndrome, see Drug Interactions:
Drugs Associated with Serotonin Syndrome, in the Monoamine Oxidase Inhibitors General Statement 28:16.04.12 and see Drug
Interactions: Drugs Associated with Serotonin Syndrome, in Fluoxetine Hydrochloride 28:16.04.20.

■ Dosage
Pending revision, the material in this section should be considered in light of more recently available information in the MEDWATCH

notification at the beginning of this monograph.

Obsessive-Compulsive Disorder

Adult Dosage. For the management of obsessive-compulsive disorder in adults, the recommended initial dosage of

fluvoxamine maleate is 50 mg at bedtime.1 Based on the tolerance and clinical response of the patient, dosage

may be increased by increments of 50 mg daily at intervals of 4–7 days up to a maximum of 300 mg daily.1 Because
fluvoxamine clearance may be reduced in geriatric patients and/or such patients may have increased sensitivity to
the adverse effects of CNS-active drugs, fluvoxamine maleate therapy may be initiated with a lower dosage (i.e., 25

mg daily)19 and subsequent dosage adjustments made.1 While a relationship between dosage and therapeutic
effect in obsessive-compulsive disorder has not been established, efficacy of fluvoxamine maleate was

demonstrated in clinical trials employing 100–300 mg daily.1 Although the optimum duration of fluvoxamine therapy

has not been established, obsessive-compulsive disorder may require several months of sustained drug therapy.1

If therapy with the drug is prolonged, the lowest possible dosage should be employed and the need for continued

therapy reassessed periodically.1

Pediatric Dosage. For the management of obsessive-compulsive disorder in pediatric patients 8–17 years of age, the

recommended initial dosage of fluvoxamine maleate is 25 mg at bedtime.1 This dosage may be increased in

increments of 25 mg every 4–7 days, as tolerated, until maximum therapeutic benefit is achieved.1 In one clinical

study, dosages for pediatric patients 8–17 years of age were titrated within a range of 50–200 mg daily.1 21

However, in a multiple-dose, pharmacokinetic study, steady-state plasma fluvoxamine concentrations were found to
be twofold to threefold higher in children 6–11 years of age than in adolescents 12–17 years of age, and the area
under the plasma concentration-time curve (AUC) and peak plasma concentrations were 1.5-2.7 times higher in

children than in adolescents. 1 37 Both children and adolescents exhibited nonlinear pharmacokinetics, and female

children exhibited higher AUC values and peak plasma concentrations compared with male children.1 37 Steady-
state plasma concentrations were similar in adults and adolescents receiving 300 mg of fluvoxamine daily,

suggesting that fluvoxamine exposure was similar in these two groups.1 37 Clinicians should consider both age

and gender differences when selecting a fluvoxamine dosage in pediatric patients.1 37 The maximum dosage of
fluvoxamine in children up to 11 years of age should not exceed 200 mg daily, and therapeutic effects of the drug in

female children may be achieved with a lower dosage than in male children.1 37 In adolescents, fluvoxamine
dosage adjustment up to the maximum daily dosage of 300 mg daily used in adults may be necessary to achieve

optimal therapeutic benefit.1 37

The optimum duration of fluvoxamine therapy in pediatric patients has not been established.22 If therapy with the
drug is prolonged (i.e., longer than 10 weeks), the lowest possible dosage should be employed and the need for

continued therapy reassessed periodically.22 (See Pediatric Precautions under Dosage and Administration:
Dosage.)

Suicidality Precautions. Worsening of depression and/or the emergence of suicidal ideation and behavior (suicidality) or
unusual changes in behavior may occur in both adult and pediatric (see Pediatric Precautions under Dosage and
Administration: Dosage) patients with major depressive disorder or other psychiatric disorders, whether or not they
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are taking antidepressants.23 24 25 45 This risk may persist until clinically important remission occurs.23 Suicide is
a known risk of depression and certain other psychiatric disorders, and these disorders themselves are the

strongest predictors of suicide.23 24 25 However, there has been a long-standing concern that antidepressants may
have a role in inducing worsening of depression and the emergence of suicidality in certain patients during the early

phases of treatment.23 Pooled analyses of short-term, placebo-controlled studies of antidepressants (i.e., selective
serotonin-reuptake inhibitors and other antidepressants) have shown an increased risk of suicidality in children,
adolescents, and young adults (18–24 years of age) with major depressive disorder and other psychiatric

disorders.23 24 An increased suicidality risk was not demonstrated with antidepressants compared with placebo in

adults older than 24 years of age, and a reduced risk was observed in adults 65 years of age or older.23 24

The US Food and Drug Administration (FDA) recommends that all patients being treated with antidepressants for
any indication be appropriately monitored and closely observed for clinical worsening, suicidality, and unusual
changes in behavior, particularly duringinitiation of therapy (i.e., the first few months) and during periods of dosage

adjustments.23 24 25 Families and caregivers of patients being treated with antidepressants for major depressive
disorder or other indications, both psychiatric and nonpsychiatric, should be advised to monitor patients on a daily
basis for the emergence of agitation, irritability, or unusual changes in behavior, as well as the emergence of

suicidality, and to report such symptoms immediately to a health-care provider.23 25 47

Although a causal relationship between the emergence of symptoms such as anxiety, agitation, panic attacks,
insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia, hypomania, and/or mania and either the
worsening of depression and/or the emergence of suicidal impulses has not been established, there is concern

that such symptoms may represent precursors to emerging suicidality.1 23 25 Consequently, consideration should
be given to changing the therapeutic regimen or discontinuing therapy in patients whose depression is persistently
worse or in patients experiencing emergent suicidality or symptoms that might be precursors to worsening
depression or suicidality, particularly if such manifestations are severe, abrupt in onset, or were not part of the

patient’s presenting symptoms.23 If a decision is made to discontinue therapy, fluvoxamine dosage should be

tapered as rapidly as is feasible but with recognition of the risks of abrupt discontinuance.23 FDA also recommends
that the drugs be prescribed in the smallest quantity consistent with good patient management, in order to reduce

the risk of overdosage.23

Bipolar Disorder Precautions. It is generally believed (though not established in controlled trials) that treating a major
depressive episode with an antidepressant alone may increase the likelihood of precipitating a mixed or manic

episode in patients at risk for bipolar disorder.23 Therefore, patients should be adequately screened for bipolar
disorder prior to initiating treatment with an antidepressant; such screening should include a detailed psychiatric

history (e.g., family history of suicide, bipolar disorder, and depression).23 Fluvoxamine is not approved for use in

treating bipolar depression.23

Pediatric Precautions. Safety and efficacy of fluvoxamine for the treatment of obsessive-compulsive disorder in children

younger than 8 years of age have not been established.22 In addition, the safety and efficacy of fluvoxamine in the
management of pediatric patients with conditions other than obsessive-compulsive disorder have not been

established.1

The safety and efficacy of fluvoxamine in pediatric patients with obsessive-compulsive disorder were established in

a 10-week, placebo-controlled trial in children and adolescents 8–17 years of age.1 21 The majority of these
patients continued receiving fluvoxamine therapy for up to 1–3 years longer in an open-label extension of the initial

study.1 Adverse effects generally were similar to those reported in adults.1 21 Agitation, depression, dysmenorrhea,
flatulence, hyperkinesia, and rash were reported in at least 5% of the pediatric patients and with an incidence at

least twice that reported with placebo.1 In addition, abnormal thinking, increased cough, ecchymosis, emotional
lability, epistaxis, hyperkinesia, infection, manic reaction, rash, sinusitis, and weight loss were reported in 2 or more

of the 57 pediatric patients receiving fluvoxamine and more frequently than among the patients receiving placebo.1

The risks, if any, that may be associated with extended use of fluvoxamine in children and adolescents with

obsessive-compulsive disorder have not been systematically evaluated.1 The evidence relied upon to conclude that
fluvoxamine is safe for use in children and adolescents was derived from relatively short-term clinical studies and

from extrapolation of experience gained with adult patients.1 In addition, the effects of long-term fluvoxamine use on

the growth, development, and maturation of children and adolescents have not been established.1 Regular

monitoring of weight and growth is recommended if treatment of a child with an SSRI is to be continued long term.1

FDA has determined that antidepressants increase the risk of suicidal thinking and behavior (suicidality) in children

and adolescents with major depressive disorder and other psychiatric disorders.23 24 However, FDA also states
that depression and certain other psychiatric disorders are themselves associated with an increased risk of

suicide.23 25 45 (See Cautions: Pediatric Precautions, in Fluoxetine Hydrochloride 28:16.04.20.) Anyone considering
the use of fluvoxamine in a child or adolescent for any clinical use must therefore balance the potential risks with the

clinical need.23 25 (See Suicidality Precautions under Dosage and Administration: Dosage.)

For further information on use of SSRIs in the treatment of major depressive disorder and considerations in
choosing the most appropriate antidepressant agent for a particular patient, see Uses: Major Depressive Disorder,
in Fluoxetine Hydrochloride 28:16.04.20.

Other Considerations
Pending revision, the material in this section should be considered in light of more recently available information in the MEDWATCH

notification at the beginning of this monograph.

Concomitant use of fluvoxamine is contraindicated in patients receiving astemizole (no longer commercially available in the US),
cisapride, pimozide, or terfenadine (no longer commercially available in the US), since fluvoxamine may inhibit metabolism of

these drugs and increase the potential for serious adverse cardiac effects.1

Since mean AUCs of alosetron were increased approximately sixfold and the elimination half-life was increased approximately
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threefold during concurrent fluvoxamine administration in one pharmacokinetic study, concurrent use of these drugs is

contraindicated.1 34

In a limited number of male patients with schizophrenia, concomitant use of thioridazine and low-dosage fluvoxamine (25 mg twice
daily for 1 week) resulted in a threefold increase in plasma concentrations of thioridazine and its two active metabolites

(mesoridazine and sulforidazine).1 26 Thioridazine produces a dose-related prolongation of the QTc interval, which is associated

with serious ventricular arrhythmias (e.g., torsades de pointes) and sudden death. 1 The possible effects of combining higher

dosages of thioridazine and/or fluvoxamine are not yet known, but may be even more pronounced. 1 Therefore, concurrent

administration of fluvoxamine and thioridazine is contraindicated.1

In a limited number of healthy individuals, concurrent administration of fluvoxamine (100 mg daily for 4 days) and tizanidine (single
4-mg dose) resulted in a 12-fold increase in peak plasma tizanidine concentrations, a threefold increase in elimination half-life of

tizanidine, and a 33-fold increase in the AUC of tizanidine.1 35 42 The mean cardiovascular effects observed in this study were a
decrease in systolic blood pressure of 35 mm Hg, a decrease in diastolic blood pressure of 20 mm Hg, and a decrease in heart

rate of 4 beats/minute.1 35 In addition, drowsiness was substantially increased and psychomotor performance was substantially

impaired during concurrent therapy.1 35 Since fluvoxamine has been shown to markedly affect the pharmacokinetics of tizanidine
and to increase the risk of adverse cardiovascular (including substantial hypotension) and CNS (e.g., drowsiness, psychomotor

impairment) effects associated with tizanidine use,1 35 42 concomitant use of tizanidine and fluvoxamine is contraindicated.1 35 36

42

Caution should be exercised if fluvoxamine is used concomitantly with benzodiazepines that are metabolized by hepatic oxidation

(e.g., alprazolam, midazolam, triazolam).1 Concomitant use of diazepam and fluvoxamine generally should be avoided.1 The
clearance of diazepam was reduced by 65% and that of its active metabolite N-desmethyldiazepam could not be determined

during concomitant administration with fluvoxamine in one study.1 Concomitant use of fluvoxamine (100 mg daily) and alprazolam
(1 mg 4 times daily) resulted in plasma alprazolam concentrations that were approximately twice those observed when alprazolam

was administered alone.1 The initial dosage of alprazolam should be reduced by at least 50% if the drugs are administered
concomitantly, with subsequent alprazolam dosages titrated to the lowest effective dosage; modification of fluvoxamine maleate is

not necessary.1 The clearance of benzodiazepines that are metabolized by glucuronidation (e.g., lorazepam, oxazepam,

temazepam) is unlikely to be affected by fluvoxamine.1

Fluvoxamine (50 mg twice daily for 7 days) reduced the clearance of mexiletine (administered as a single dose of 200 mg) by 38%

in a limited number of healthy Japanese males in one pharmacokinetic study.1 38 Pending further accumulation of data, close
patient monitoring and monitoring of serum mexiletine concentrations are recommended when fluvoxamine and mexiletine are

given concurrently.1 38

Since fluvoxamine coadministration decreased theophylline clearance by approximately threefold, the theophylline dosage should
be reduced to approximately one-third of the usual daily maintenance dosage and plasma theophylline concentrations should be

monitored if the drugs are administered concomitantly.1

Epidemiologic case-control and cohort design studies that have demonstrated an association between selective serotonin-
reuptake inhibitor therapy and an increased risk of upper GI bleeding also have shown that concurrent use of aspirin or other

nonsteroidal anti-inflammatory agents substantially increases the risk of GI bleeding.1 39 41 Although these studies focused on

upper GI bleeding, there is some evidence suggesting that bleeding at other sites may be similarly potentiated.1 The precise
mechanism for this increased risk remains to be clearly established; however, serotonin release by platelets is known to play an
important role in hemostasis, and selective serotonin-reuptake inhibitors decrease serotonin uptake from the blood by platelets,

thereby decreasing the amount of serotonin in platelets.1 40 41 Patients receiving fluvoxamine should be cautioned about the

concomitant use of drugs that interfere with hemostasis, including aspirin and other nonsteroidal anti-inflammatory agents.1

Patients receiving fluvoxamine concomitantly with oral anticoagulants (e.g., warfarin) should have close monitoring of prothrombin

times and adjustment of their anticoagulant dosage if indicated.1 Prothrombin times were prolonged and plasma warfarin

concentrations were increased when the drug was administered concomitantly with fluvoxamine.1

■ Dosage in Renal and Hepatic Impairment
Because patients with hepatic impairment have reduced fluvoxamine clearance, reduction of the initial dosage and modification of
subsequent dosage titration may be appropriate; subsequent dosage adjustments generally should be made in smaller

increments and at longer intervals in such patients.1 19 Limited evidence indicates that dosage modification is not necessary in

patients with renal impairment.1 18 19

■ Treatment of Pregnant Women during the Third Trimester
Some neonates exposed to fluvoxamine and other selective serotonin-reuptake inhibitors or selective serotonin- and
norepinephrine-reuptake inhibitors (SNRIs) late in the third trimester of pregnancy have developed complications, which have
sometimes been severe and required prolonged hospitalization, respiratory support, enteral nutrition, and other forms of

supportive care in special-care nurseries.1 27 28 29 30 31 32 33 Therefore, the clinician should carefully consider the potential risks

and benefits of treating a pregnant woman with fluvoxamine during the third trimester of pregnancy.1 28 29 30 33 In addition,
consideration may be given to cautiously tapering fluvoxamine therapy in the third trimester prior to delivery if the drug is

administered during pregnancy.1 30 For additional information on use of selective serotonin-reuptake inhibitors during pregnancy,
see Pregnancy, under Cautions: Pregnancy, Fertility, and Lactation, in Fluoxetine Hydrochloride 28:16.04.20.

Description
Fluvoxamine maleate, a selective serotonin-reuptake inhibitor (SSRI), is an aralkylketone-derivative antidepressant agent.1 7 The
drug differs structurally from other SSRIs (e.g., citalopram, escitalopram, fluoxetine, paroxetine, sertraline) and also differs
structurally from other currently available antidepressant agents (e.g., monoamine oxidase inhibitors, and tricyclic and tetracyclic

antidepressants).1 3 4 6 46 The exact mechanism of action of fluvoxamine has not been fully elucidated but appears to involve

inhibition of reuptake of serotonin (5-hydroxytryptamine [5-HT]) at the presynaptic membrane.1 3 4 8 9 Data from in vitro studies

suggest that fluvoxamine is more potent than clomipramine, fluoxetine, and desipramine as a serotonin-reuptake inhibitor.3 4 6 7

Although not clearly established, it has been suggested that the mechanism of action of fluvoxamine and other drugs (e.g.,
clomipramine, fluoxetine, sertraline) used in the management of obsessive compulsive disorder may be related to their
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serotonergic activity.1 2 7 9 47 Fluvoxamine appears to have little or no effect on reuptake of other neurotransmitters such as

norepinephrine and dopamine.3 4 6 In addition, the selectivity of fluvoxamine in inhibiting serotonin versus norepinephrine
reuptake appears to be substantially greater than that of other SSRIs (e.g., fluoxetine, paroxetine, sertraline) and tricyclic

antidepressants, including clomipramine.3 4 6 9 In vitro studies have demonstrated that fluvoxamine possesses virtually no affinity
for α1- or α2-adrenergic, β-adrenergic, muscarinic, dopamine D2, histamine H1, GABA-benzodiazepine, opiate, 5-HT1, or 5-HT2

receptors.1 3 4 6

SumMon® (see Users Guide). For additional information on this drug until a more detailed monograph is developed and
published, the manufacturer’s labeling should be consulted. It is essential that the labeling be consulted for detailed
information on the usual cautions, precautions, and contraindications.

Preparations
Excipients in commercially availab le drug preparations may have clinically important effects in some individuals; consult specific
product labeling for details.

Fluvoxamine Maleate

Routes Forms Strengths Brand Names Manufacturer

Oral Tablets, film-coated 25 mg* Fluvoxamine Maleate Tablets

50 mg* Fluvoxamine Maleate Tablets

100 mg* Fluvoxamine Maleate Tablets

* available from one or more manufacturer, distributor, and/or repackager by generic (nonproprietary) name

■ Comparative Pricing
This pricing information is sub ject to change at the sole discretion of DS Pharmacy. This pricing information was updated 03/2010.
For the most current and up-to-date pricing information, please visit www.drugstore.com. Actual costs to patients will vary depending
on the use of specific retail or mail-order locations and health insurance copays.

Fluvoxamine Maleate 100MG Tablets (TEVA PHARMACEUTICALS USA): 50/$104 or 100/$194.98

Fluvoxamine Maleate 25MG Tablets (IVAX PHARMACEUTICALS INC.): 30/$53.99 or 90/$155.98

Fluvoxamine Maleate 50MG Tablets (BAY PHARMA): 100/$166.77 or 200/$332.5

† Use is not currently included in the labeling approved by the US Food and Drug Administration.

AHFS Drug Information. © Copyright, 1959-2010, Selected Revisions December 2009. American Society of
Health-System Pharmacists, Inc., 7272 Wisconsin Avenue, Bethesda, MD 20814.
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Introduction
Thioridazine is a phenothiazine antipsychotic agent. The drug is considered a conventional or first-generation antipsychotic

agent.100

See Uses in the associated General Statement for more information.

Uses
■ Psychotic Disorders
Thioridazine is used for the symptomatic management of psychotic disorders. However, because thioridazine has the potential for
substantial, and possibly life-threatening, proarrhythmic effects and can precipitate sudden death, use of the drug is reserved for
patients with schizophrenia whose disease fails to respond adequately to appropriate courses with at least 2 different
antipsychotic agents, either because of insufficient efficacy or the inability to achieve an effective dosage due to intolerable adverse
effects. In addition, use of thioridazine in patients with refractory schizophrenia has not been evaluated in controlled clinical trials
and efficacy of the drug in such patients is not known.

Drug therapy is integral to the management of acute psychotic episodes and accompanying violent behavior in patients with
schizophrenia and generally is required for long-term stabilization to improve symptoms between episodes and to minimize the
risk of recurrent acute episodes. Antipsychotic agents are the principal class of drugs used for the management of all phases of
schizophrenia and generally are effective in all subtypes of the disorder and subgroups of patients. Patient response and tolerance
to antipsychotic agents are variable, and patients who do not respond to or tolerate one drug may be successfully treated with an
agent from a different class or with a different adverse effect profile. For additional information on the symptomatic management of
schizophrenia, see Uses: Psychotic Disorders, in the Phenothiazines General Statement 28:16.08.24.

■ Other Uses
Thioridazine is used for the short-term treatment of adults with major depression who have varying degrees of associated anxiety,
and for the symptomatic management of agitation, anxiety, depressed mood, tension, sleep disturbances, and fears in geriatric
patients (see Cautions).

Thioridazine also has been used for the treatment of severe behavioral problems in children marked by combativeness and/or
explosive hyperexcitable behavior (out of proportion to immediate provocations), and for the short-term treatment of hyperactive
children who exhibit excessive motor activity with accompanying conduct disorders. However, the possible risks of developing
tardive dyskinesia, withdrawal dyskinesia, and other extrapyramidal reactions associated with the drug should be considered.
Some clinicians recommend routine administration of the Abnormal Involuntary Movement Scale (AIMS) to all children receiving
antipsychotic agents for this indication.

See Dosage and Administration in the associated General Statement for more information.

Dosage and Administration
■ Administration
Thioridazine and thioridazine hydrochloride are administered orally. When thioridazine hydrochloride oral concentrate solution is
used, the dose should be diluted (e.g., with water or fruit juice) just before administration.

■ Dosage
Dosage of thioridazine and thioridazine hydrochloride is expressed in terms of the hydrochloride salt. Dosage must be carefully
adjusted according to individual requirements and response using the lowest possible effective dosage. Dosage should be
increased more gradually in debilitated or geriatric patients.

Psychotic Disorders
For the symptomatic management of psychotic disorders, the usual initial adult dosage of thioridazine is 50–100 mg 3 times daily.
Dosage may gradually be increased, depending on the patient’s therapeutic response and tolerance. The manufacturer
recommends that dosages greater than 300 mg daily be reserved for adults with severe neuropsychiatric conditions. Dosages up
to 800 mg daily given in 2–4 divided doses may be required in hospitalized, institutionalized, or severely psychotic adults. Dosage
during prolonged maintenance therapy with thioridazine should be kept at the lowest effective level; once an adequate response
has been obtained, dosage should be gradually reduced and subsequently adjusted according to the patient’s therapeutic
response and tolerance. Because of the risk of adverse reactions associated with cumulative effects of phenothiazines, patients
with a history of long-term therapy with thioridazine and/or other antipsychotic agents should be evaluated periodically to determine
whether drug therapy could be discontinued.

For the management of hospitalized, severely disturbed, or psychotic children 2–12 years of age, the usual initial dosage of
thioridazine is 0.5 mg/kg daily, administered in divided doses. Dosage may be gradually increased until optimum therapeutic effect
is obtained. Dosage for children should not exceed 3 mg/kg daily.

Other Conditions
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For the short-term treatment of adults with major depression who also have varying degrees of associated anxiety, or for the
symptomatic management of agitation, anxiety, depressed mood, tension, sleep disturbances, and fears in geriatric patients (see
Cautions), the usual initial dosage of thioridazine is 25 mg 3 times daily. Dosage ranges from 20–200 mg daily in these patients,
depending on the severity of the condition.

See Cautions in the associated General Statement for more information.

Cautions
Thioridazine shares the toxic potentials of other phenothiazines, and the usual precautions of phenothiazine therapy should be
observed. (See Cautions in the Phenothiazines General Statement 28:16.08.24.) At recommended dosages, adverse effects of
thioridazine are generally mild and transient.

Geriatric patients with dementia-related psychosis treated with either conventional (first-generation) or atypical (second-

generation) antipsychotic agents are at an increased risk of mortality.101 102 103 104 For additional information on the use of
antipsychotic agents for dementia-associated psychosis and other behavioral disturbances, see Geriatric Considerations under
Psychotic Disorders: Schizophrenia and Other Psychotic Disorders, in Uses and see Cautions: Geriatric Precautions, in the
Phenothiazines General Statement 28:16.08.24.

Care should be taken to avoid skin contact with thioridazine oral suspension or thioridazine hydrochloride oral concentrate
solution, since contact dermatitis has occurred rarely.

Because a rubbery, orange substance was noticed in the stool of a patient who ingested chlorpromazine oral solution immediately
after ingesting carbamazepine oral suspension, and subsequent testing has shown that mixing thioridazine oral liquid with
carbamazepine oral suspension also results in a rubbery, orange precipitate, it has been recommended that thioridazine oral
liquid not be administered simultaneously with carbamazepine oral suspension. It is not known whether the development of this
precipitate results in decreased bioavailability of either thioridazine or carbamazepine.

■ Arrhythmias and Associated Precautions and Contraindications
Dose-related serious cardiac effects, including prolongation of the QT interval corrected for rate (QTc), arrhythmias (e.g., atypical

ventricular tachycardia [torsades de pointes]), and/or sudden death, have been reported in patients receiving thioridazine. A causal
relationship to the drug has not been established; however, since thioridazine and its major metabolite mesoridazine have been
shown to prolong the QTc interval, such a relationship is possible. Although, thioridazine has been shown to prolong the QTc
interval in a dose-dependent manner, prolongation of the QTc interval and sudden death have been reported occasionally at usual

dosages. In a crossover study, healthy men receiving a single 50-mg dose of thioridazine hydrochloride had a greater increase in
QTc interval (mean maximum of about 23 msec) than those receiving either a 10-mg dose or placebo; however, the manufacturer

states that even further prolongation of the QTc interval may be observed in clinical practice.

The risk of atypical ventricular tachycardia (e.g., torsades de pointes) and/or sudden death may be increased in patients with
bradycardia, hypokalemia, or congenital long QT syndrome and in those receiving thioridazine concomitantly with drugs that can
prolong the QTc interval. Use of antiarrhythmic agents (e.g., disopyramide, procainamide, quinidine) that can prolong the QTc
interval and potentially exacerbate the cardiotoxic effects of thioridazine should be avoided in treating arrhythmias associated with
the antipsychotic agent. (See Acute Toxicity: Treatment.) In patients who experience symptoms of possible atypical ventricular
tachycardia (torsades de pointes), such as dizziness, palpitations, or syncope, further cardiac evaluation (e.g., Holter monitoring)
should be considered.

Cardiotoxic effects may be associated with increased plasma concentrations of thioridazine and its metabolites. Increased
plasma concentrations of the drug are most likely to develop in patients with poor metabolizer phenotypes of the cytochrome P-450
(CYP) 2D6 isoenzyme; and in patients receiving drugs known to inhibit the CYP2D6 isoenzyme (e.g., fluoxetine, paroxetine) or
reduce the clearance of thioridazine by other mechanisms (e.g., fluvoxamine, pindolol, propranolol).

Because thioridazine may be associated with serious adverse cardiac effects, ECG and serum potassium concentrations should
be determined at baseline and periodically thereafter; such monitoring may be particularly useful during a period of dosage
adjustment. Serum potassium concentrations should be within the normal range before thioridazine therapy is initiated; patients
with a QTc interval exceeding 450 msec should not receive thioridazine. Thioridazine should be discontinued if the QTc interval

exceeds 500 msec. Patients receiving thioridazine should be informed about the risk of developing adverse cardiac effects and the
possibility of switching from thioridazine to another antipsychotic agent should be considered based on the possible risks and
likely benefits associated with thioridazine.

Because thioridazine has been shown to be more cardiotoxic in overdosage than other antipsychotic agents, some clinicians
caution against its use in actively suicidal patients.

Patients receiving of thioridazine concomitantly with drugs that prolong the QTc interval, inhibit the CYP2D6 isoenzyme (e.g.,

fluoxetine, paroxetine), or reduce clearance of the phenothiazine by other mechanisms (e.g., fluvoxamine, pindolol, propranolol);
those with poor metabolizer phenotypes of the CYP2D6 isoenzyme; and those with underlying conditions that might prolong the
QTc interval (e.g., congenital long QT syndrome, history of arrhythmias) may be at increased risk of developing cardiac arrhythmias

(e.g., atypical ventricular tachycardia [torsades de pointes]) that may be fatal. Therefore, use of thioridazine in such patients is
contraindicated.

Drug Interactions
■ Drugs Affecting Hepatic Microsomal Enzymes
Drugs that inhibit the cytochrome P-450 (CYP) 2D6 isoenzyme (e.g., fluoxetine, paroxetine) appear to inhibit the metabolism of the
phenothiazine which has resulted in elevated plasma concentrations of the phenothiazine. Since thioridazine has been shown to
prolong the QT interval corrected for rate (QTc) in a dose-dependent manner, increased plasma concentrations of the drug may be

expected to augment such prolongation and thus may increase the risk of serious, potentially fatal, cardiac arrhythmias (e.g.,
atypical ventricular tachycardia [torsades de pointes]). Therefore, concomitant use of thioridazine with drugs that inhibit the
CYP2D6 isoenzyme is contraindicated.

■ Other Drugs that Reduce Clearance of Thioridazine

Fluvoxamine
In a limited number of male patients with schizophrenia, concomitant use of thioridazine and fluvoxamine (25 mg twice daily for 1
week) resulted in a threefold increase in steady-state plasma concentrations of thioridazine and its 2 active metabolites
(mesoridazine and sulforidazine). Therefore, fluvoxamine and thioridazine should not be used concomitantly.
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Propranolol
Concomitant use of propranolol (100–800 mg daily) and thioridazine reportedly resulted in increased plasma concentrations of
thioridazine (approximately 50–400%) and its metabolites (approximately 80–300%). Therefore, propranolol and thioridazine
should not be used concomitantly.

Pindolol
Concomitant use of pindolol and thioridazine has resulted in moderate, dose-related increases in serum concentrations of
thioridazine and 2 of its metabolites in addition to higher than expected serum concentrations of pindolol. Therefore, pindolol and
thioridazine should not be used concomitantly.

■ Drugs that Prolong QTc Interval
Although specific drug interaction studies have not been performed to evaluate the concomitant use of thioridazine with drugs that
prolong the QTc interval, the manufacturers state that additive effects of such concomitant therapy on the QTc interval can be

expected. Therefore, concomitant use of thioridazine with these drugs is contraindicated.

See Lab Test Interferences in the associated General Statement for more information.

Acute Toxicity
■ Pathogenesis
Although the minimum toxic or lethal doses and blood concentrations of thioridazine remain to be definitely established, it has
been suggested that blood thioridazine concentrations of 1 mg/dL or greater are toxic, and those of 2–8 mg/dL are potentially
lethal.

■ Manifestations
Overdosage of phenothiazines (e.g., thioridazine) may be expected to produce effects that are extensions of common adverse
effects. (See Acute Toxicity: Manifestations, in the Phenothiazines General Statement 28:16.08.24.) However, results of case
reports and several studies suggest that overdosage of thioridazine may be associated with cardiotoxicity (e.g., prolongation of QT
intervals and QRS complex) more frequently than other antipsychotic agents.

■ Treatment
Management of thioridazine overdosage generally involves symptomatic and supportive care with cardiovascular (e.g., ECG)
monitoring. A patent airway must be established and maintained, and adequate oxygenation and ventilation must be ensured.

Following acute ingestion of thioridazine, gastric lavage and repeated doses of activated charcoal should be considered. Induction
of emesis is less preferable to gastric lavage because of the risk of dystonia and the potential for aspiration of vomitus. In addition,
emesis should not be induced in patients expected to deteriorate rapidly or in those with impaired consciousness.

To detect arrhythmias, continuous ECG monitoring may be necessary for at least 24 hours or for as long as the QTc is prolonged.

Management of thioridazine-induced arrhythmias may include ventricular pacing, defibrillation, administration of IV magnesium
sulfate, lidocaine, phenytoin, or isoproterenol and correction of electrolyte abnormalities and/or acid-base balance. Lidocaine must
be administered with caution in patients with overdosage of thioridazine since use of this antiarrhythmic in such patients may
increase the risk of developing seizures. Antiarrhthmic agents that can prolong the QT interval (e.g., class IA [disopyramide,
procainamide, quinidine] or III agents) should be avoided in treating overdosage-associated arrhthmias in which prolongation of
the QTc is a manifestation. For additional information on treatment of acute toxicity, see Acute Toxicity: Treatment, in the

Phenothiazines General Statement 28:16.08.24.

See Pharmacology in the associated General Statement for more information.

Pharmacology
The principal pharmacologic effects of thioridazine are similar to those of chlorpromazine. On a weight basis, thioridazine is about
as potent as chlorpromazine. Thioridazine has strong anticholinergic and sedative effects and weak extrapyramidal effects.
Thioridazine has little antiemetic activity.

See Pharmacokinetics in the associated General Statement for more information.

See Chemistry and Stability in the associated General Statement for more information.

Chemistry and Stability
■ Chemistry
Thioridazine is a phenothiazine antipsychotic agent. The drug is an alkylpiperidine derivative of phenothiazine which differs
structurally from other phenothiazine derivatives in the presence of a thiomethyl group at the 2 position of the phenothiazine
nucleus. Thioridazine is commercially available as the base and as the hydrochloride salt. Each 110 mg of thioridazine
hydrochloride is approximately equivalent to 100 mg of thioridazine.

Thioridazine occurs as a white or slightly yellow, crystalline or micronized powder, which is odorless or has a faint odor and is
practically insoluble in water and freely soluble in dehydrated alcohol. Thioridazine hydrochloride occurs as a white to slightly
yellow, granular powder with a faint odor and a very bitter taste, and is freely soluble in water.

■ Stability
Commercially available thioridazine hydrochloride oral concentrate solution should be stored in tight, light-resistant containers at a
temperature less than 30°C, preferably between 15–30°C; freezing should be avoided. Thioridazine hydrochloride tablets should
be protected from light and stored in well-closed containers at a temperature less than 40°C, preferably at 15–30°C.

Testing has shown that mixing thioridazine oral liquid with carbamazepine oral suspension results in a rubbery, orange
precipitate. (See Cautions.) It is not known whether the development of this precipitate results in decreased bioavailability of either
thioridazine or carbamazepine. Therefore, it is recommended that thioridazine oral liquid not be administered simultaneously with
carbamazepine oral suspension.

For further information on chemistry and stability, pharmacology, pharmacokinetics, uses, cautions, acute toxicity, drug
interactions, and dosage and administration of thioridazine, see the Phenothiazines General Statement 28:16.08.24.

Preparations
Excipients in commercially availab le drug preparations may have clinically important effects in some individuals; consult specific
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product labeling for details.

Thioridazine Hydrochloride

Routes Forms Strengths Brand Names Manufacturer

Oral Solution, concentrate 30 mg/mL* Thioridazine Oral Solution Roxane

100 mg/mL* Thioridazine Oral Solution Actavis, Roxane

Tablets 10 mg* Thioridazine Tablets Mutual, Mylan

15 mg* Thioridazine Tablets Geneva

25 mg* Thioridazine Tablets Mutual, Mylan

50 mg* Thioridazine Tablets Mutual, Mylan

100 mg* Thioridazine Tablets Mutual, Mylan

150 mg* Thioridazine Tablets Geneva

200 mg* Thioridazine Tablets Geneva

* available from one or more manufacturer, distributor, and/or repackager by generic (nonproprietary) name

■ Comparative Pricing
This pricing information is sub ject to change at the sole discretion of DS Pharmacy. This pricing information was updated 03/2010.
For the most current and up-to-date pricing information, please visit www.drugstore.com. Actual costs to patients will vary depending
on the use of specific retail or mail-order locations and health insurance copays.

Thioridazine HCl 10MG Tablets (MYLAN): 90/$21.99 or 270/$41.96

Thioridazine HCl 100MG Tablets (MYLAN): 90/$34.99 or 270/$87.97

Thioridazine HCl 25MG Tablets (MYLAN): 90/$25.97 or 270/$55.97

Thioridazine HCl 50MG Tablets (MYLAN): 90/$29.99 or 270/$79.97

AHFS Drug Information. © Copyright, 1959-2010, Selected Revisions February 2009. American Society of
Health-System Pharmacists, Inc., 7272 Wisconsin Avenue, Bethesda, MD 20814.
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clinician of any unusual behavioml changes. Patient s. family members. and 
caregivers also should be advised not to make any changes to the tl/lticonvulsanl 
regimen wi lhout fi rst consulting with the responsible clinician. They should 
puy close attent ion 10 any day-ta-day changes in mood. behavior. and actions: 
s ince changes can happen very quickly. it is imponant to be alen to any sudden 
differences. In add itiun. patients. family members. and caregivcrs should be 
awarc of common warning signs thai may s ignal suicide risk (e.g" tulking or 
thinking about wanting 10 hun oneself or end onc's life, withdrawing from 
friends and family. becom ing depressed or experiencing worsening of existing 
depression. becoming preoccupied with death and dying, giv ing away prizcd 
possessions ). If these or any new and worrisome behaviors occur. the respon
sible clinician should be cOnlacted immediately. FDA also recommends th:!t 
d inici.ms who prescribe fe lbamate or :!ny other anticonvu lsant balance the risk 
for suicidal it)' with the risk of untreated illness. Epilepsy and many other ill
nesses for which anticonvulsams arc prescribed are themse lves associated with 
an incfCased ri sk of morbidity I1ml monality and an increu,<;ed risk of suicidal 
thoughts and behavior. If suicidal thoughts and behavior emerge during anti
convulsant therapy. the clinician must consider whether the emergence of these 
symptoms in any given patient mny be related to the illness being treatcd. 

Because steady-statc plasma concentrations of concom itantly admin istered 
anticonvu lsants may be altered in patients receiving combination therapy in
cluding fe lbamate. monitoring of plasma concentrations of other anticonvu lsant 
ugent.~ and appropriate adjustment of felbamate andlor olher anticonvulsant 
dosage may be necessary during concomi tUilltherapy; the value of monilOring 
pl:L'iOla concentmtions of felbamate has not been eSlUblished. Specialized ref
erences ilnd the manufacturer's labeling shou ld be consulted fo r specific rec
ollunendntions. Although clinical trials indicUle that routine mon itoring o f lab
orutory parameters is not necessary for safe usc of felbamatc. clinicians should 
exercise clinical judgment regarding monitoring of IaborJ.tory parnmclers dur
ing thempy with the drug. 

Patient'i rece iving felbamate should be instructed to lake the drug only as 
prescribed and to store the drug in its tighlly closed container at room temper
ature away from excess ive heat. direct sun light. moisture. and chi ldren. 

Because of the possibility of increasing se izure frequency, anticonv ulsant 
drugs, im:luding fclbamate. should not be discontinued suddenly. 

Felbamate is contraindicated in patients with known hypersensitiv ity to the 
drug or any ingredient in the formulation. The drug also is contr.lindicated in 
patients who Imve demonstrated hypersensitivity reaclions to other earbamales. 
Fclbarnatc should not be used in patients with a history of any blood dyscrasia 
or hepatic dysfunc tion. I 

• Pediatric Precautions FclbamUlc is indicatcd as adjunctive thelrapy 
fur the treatmcn t of panial and genemlized seizurcs associated with Lenno.'(
GastaU l syndrome in children 2- 14 years of age; safety tmd effi c:lcy of the drug 
for thi s indication in children younger than 2 years of agl! have not been es
wbl ishl!d. Safety and efticacy of felbamate for other indications in children 
havc nOi been established. 

• Geriatric Precautions Safety and efficacy of fl! lbdmale in geriat ric 
p.llk-nts huvc not been evaluated systematically. and clin icultrials did not in
clude sufficient numbers of patients o lder Ihan 65 years o f age to dcternline 
whether they respond differently than younger patients. Othcr clinical experi
ence hilS 110t identified any differences in responses betwccn geriatric and 
younger patients. If felbamale is used in geriatric patients. the initiul dosagc 
usunli y should be at the low end of the dosage mngc lind c:tut ion should be 
cxercised since renal. hepatic, and cardiovascular dysfunction and concomitant 
disease ur other drug the mpy arc more common in this age group thun in 
y()unger patients. 

• Mutagenicity' and Carcinogenicity No ev idence of mutagl!nicity 
W:lS derminstT:lted by fe lbamate in the Ames SalmOllclla microbial mutagen 
test. the CHO/HGPRT mammllli:m cell forward gene mutat ion assa)', thl! sister 
chromatid exchange assay in CHO cells, or bone marrow cytogenetics assay. 

Sttl<Jies to uetr:rminc ' the carcinogenic potential of fdbamate were per
fonned in mice and rats. Mice received felbamatc orally in dosages of 300. 
600. and 1200 mg/kg daily for 92 weeks, while male rulS received the drue 
orilliy in dosuges of 3D, 100. lind 300 mg/kg lind female ruts rl!ccived 10, 3(~ 
and 100 mg/kg daily for 104 weeks. l1le maximum dosages used in these 
studies produced steady-state plasma felbamate concentrations that were cqual 
to or less than Ihe steady-st ate plasma 'com:entrations in palients wit h epilepsy 
receiving J600 mg o f the drug daily. There was an increa.~e in hepat ic cell 
adenoma ... in male and female mice receiving the high dosages as well as in 
female rats receiving the high dosages. Hepatic hypenrophy also was incre:lsed 
in a dosc-related manner in mice. principally in males. but also in femules. 
Hepatic hypcnrophy was not found in fc male rats. The relationship between 
the occurrence of benign hepalocellular adenomas and Ihe finding of liver hy
pcnrophy resulting from hepmic enzyme induction has not been evaluated. 
l1lerc also was an increase in benign interstiti al cell tumors of the testes in 
male rats receiving high dos:lges of felbamutc. The re levance of these find ings 
to humans is not known. 

As a result of the synthetic process invol ved in producing fe lbamate. the 
drug could contain small amount.~ of two known animal carcinogens. the gen
OIox ic compound ethyl carbamme (urethane) and the nongenotoxic compounu 
methyl carbamate. Theoretically, it is possible thm a 50-kg patient receiving 
36UO,mg of fc lbamate coulLl be exposed to up to 0.72 meg of urethane and 
J 800 mcg of methyl carbamate. These daily doses of urethane and methyl 
carbamate arc approximately 1/35,000 and 1/550(), respective ly. on a mg/kg 

ANTICONV ULSANTS, MISCELLANEOUS 28:12.92 

basis ( I/IO.OOO and 1/1600, respectively: on II mg/m2 basis) of the dose levels 
shown to be carcinogen ic in rodents. Any presence of these two compounds in 
felbamate used in the lifetime carci nogenicilY studi es was inadequate to cause 
lumors. 

• Pregnancy, Fertility, and Laclation Reproduction studies in mts 
and mbbits receiving felbamatc doses of up to 13.9 and 4 .2 limes, respectively. 
the human daily dose of the drug on mg/kg basis (3 and less Ihan '2 times, 
respectively, the human daily dose on a mg/nF basis) did nOI reveal evidence 
of tcrJtogenicity; however. in rats, there was a decrease in pup weight and an 
increase in pup deaths during lactation. The cause of Ihese deaths is not kno\vn. 
The dose at which there was no efreet on r.lt pup mortality was 6.9 limes the 
human dose on a mg/kg basis (1.5 times Ihe human dose on a mg/m2 h'lsis ). 
Fclbamate crosses the placenta in rats. 111l!re are. however. no adequate and 
controlled stud ies to date using the drug in pregnant women. and the effect of 
fclbamate on labor and delivery in hum:lIls also is not known. Placental dis
order. fetal death, microcephal y. genital malfomlUtion. and sudden infant death 
syndrome (SIDS) have been reported with felbamate. usually when used as 
adjunctive therapy; hO\vevl!r, a causal relat ionship to the ' drug has not beeri 
established . Fclbnmate should be used during pregnancy only when clearly 
needed. II 

! Reproduction studies in f:lt s revealed no cv idence of impaired fenility 'in 
males or fe males rece ivi ng oral fclbnmate dosages of up to 13.9 times the 
human total dail y dosage of 3600 mg on a mg/kg ba~ i s (up to 3 times the 
human total daily dosage on a mg/m~ basis) . . 

Felbamate is distributed int o milk. Since the potential effect in nursing 
infants is nOI known, fclbumate snould be used with cau tion in nurs ing women. 

Description 

Felbamate, a dicarbamate, is an anti~onvulsant agent. Fclbamate is struc
tumlly relaled 10 but phannacologically distinct from meprobamate. Felbamate 
has a unique spectrum of activilY compared with other currenlly available an
ticonvulsants. 

The exacl ~mechan ism of action of fe lbamate is not known, but available 
data suggest that the drug incrc<lses seizure thrcshold and reduces seizure 
spread. A predorninam elTer.:t on any panicu lar ce ll process has not hee n dem
onstrated to date. but fdb<lm:uc appears to exhi bit a spcClrum of anticonvulsant 
activity that is pharmacologicall y di stinct from other currently available agents. 
In anililals, I'elbamate protects against se izures induced by electrical stimula
tion , suggesting IImt it would he effecti ve' in the management of tonic-cionir.: 
(grand mal) ,seizures and purtial .seizure.~. In animals, feiballlate also protects 
against seizures induced by pentylenetetrazol, indicating that il may be effective 
in the management of qbscnce (pet(t lIl al) se izures. Felballlate also protects 
against se izures in anima ls indur.:ed hy pkwtbx in. glulamate, or N-mcthyl-d,!
aspartic ac id : it docs not pn;J tect against seizures induced by hicuculline or 
strychnine. I' I, 

In vitro studies indicate that felbamate has weak inhibitory effects on hind
ing :It ),-lIminobutyric ncid (GABA) rccl!ptors and ben7.0dialepine receptors. 
The monocarballlllle.l'-hydrolty, tlnd 2-hydruxy melUboli tes of felbamatc ap
pear to contribute lillie. if any, to the anticonvulsunt aClion of the drug. 

SumMon " (see Users Guide). For additional information on this drug 
until a more detailed monograph is developed and published, the munu
radurer' s la beling shuuld be consulted. II is esselltial thut the labeling be 
consulted for detailed information on the usual cautions, pi-ecuutions, and 
contraindicutiuns concerning polentinl drug interactions and/or laboratory 
test interfer,ences and for inrormatiun un acute toxicity. I 

,II 

Preparations 
Excipients i'n commercially avai lable drug prepar..ttions Illay have clinically 

important effects in sOllle individuals: consu1t·spcci lk 'product labeling for details. 
I \! ,I 

Fclbamate Ih' 
pral ' 

, ,. 
Suspension 690 mg/S mL 

Tablets 400 mg , 

1600 mg 

" 
Felbatol \ Meda 

Felbatol ' (scored). Meda 

Felbatol ~ (scured). Meda 

S"Ir<l,",' N, .. ·; .. i",,", D,","(",II~r ~~. 0 C,JJI,I"r;~ iII . . 'ir,"rm/'l"r IW.I. Am"rican SI"·;'"'y "t Um !Jb.Sy) rm 
f>illlrrTWlrillJ . 1m'. 

Gabapentin 

• Gabapentin 'is a'n anticonvulsant Slructurally related to the inhibitory eNS 
neurotransmi l1,er -y-aminotJutyric acid ~GABA}. 

Uses 

• Seizure Disorders Gabapentin i .~ used in combination with other an
ticonvulsant agents in the manugement of purtial seizures with or without sec
ondary generalization in adu lts and r.:hildren 12 years of age and older and in 
the management of partial seizures in children 3-1:! years of age. Although the 
compamtive efficacy of therapeutically effectivc dosages of gabapcntin versus 
other anticonvulsants remains to be estllblished. the anticonvulsant potential of 
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gabapcntin hus been established in studies in which gabapentin or plncebo was 
administered us ndjunctive therapy in adults and children older rnan 3 years of 
age wi th refractory ptmial seizures. ! 

In several placebo-controlled clinical studies, gabapcntin was effective in 
reducing seizure frequency, includ ing rnat of secondarily genem lized lonic
clonic se izures. in 17-26% of patients with panial se izures rcfmctory 10 therapy 
with conventional anticonvulsant drugs (e.g., phenytoin. carbamazepine. phe
nobarbital , valproic :Icid). Patient,> in Ihese studies had a history of at leost 4 
partial seizures (w ith or without secondary Ionic-clonic generalization) per 
month despite optimum therapy with one or more amiconvu lsants and were 
eligible fo r study entry if they continued to have at least 2-4 seizures per month 
durirg a 12-week baseli ne period while rFceiving their established anticonvul
sant regimen. Efficacy of gabapentin in these studies was evaluated principally 
in tenns of thc I]crccntuge of patients with a reduction in se izure frequency of 
50%tor ,greater compared with baseline values (i.e., re~ponder rate) and the 
change in seizure frequency associated with the addition of gabapentin or pla
cebo to existing anticonvulsant, treatment {i.e., response ratio. calculatcd as 
treatmcnt seizure frequency minus baseline seizure frequency divided by the 
sum of the (femment and baseline seizure frequencies). Comqined analysis of 
these response parameters in patients receiving various dosages of gabapentin 
(600, 900, 1200, or 1800 mg in 3 divided doses daily) or placebo indicated a 
dose-related reduction in the frequency of partial scizurc.~ with gab:lpentin, 
al though a dose-response relationship was not consistently found in thc indi
vidual studies, The efficacy of adjunctive thempy with gabapentin for the man
agement of panial seizure.~ does not appear to be affected by patient gender or 
age, although the inl\uence of these characteristic., on eflicacy has not been 
studied system:uic'llly. 

G:lb:lpentin also is used in combination with other anticonvulsant agents in 
the management of partial seizures in children 3-12 years of age. Efficacy of 
gabapemin as adjunctive therapy in children 3-1 2 years of age with panial 
seizures was established in a multicenter randomized controlled trial. Response 
r:ltios were substantially beller in patients receiving gabapemin 25-35 mW'kg 
daily comparcli wi th patients rece iving placebo; for Ihe same population, the 
responder rate fo r the drug t2l %) was not substan tially different from placebo 
( 18%). Another study in chi ldren I month to 3 years of age reported 110 sub
stantial differem:e in either the response ratio or rcspondcr rate for those re
I.:e iving gubapcllt in compared with those receiving placebo. 

Becausc add ition of gabapentin to all existing anticonvulsant regimen docs 
not appreciubly alter steady-state plasma concentrations of com:omituntly ad
mini stered anticonvulsants, additional monitoriog of plasma wncentrJtions of 
antkonvulsan t age nt s for adjustment of gabape~tin and/or othd anticonvulsant 
dosage generall y is not necessary during such concOl'nilanl therapy; the va lue 
of monitoring plasma concen trations of gabapentin has not been est:lbli shed, 
Although clinical trials indicate that rbutine monitoring df laboratory parame
ters is not necessary fof the safe usc of gabapentin, clinicians should exercise 
clin ical judgmellt regarding such monitoring during therapy with the drug. 

• Neuropathic Pain Puslll erpetic Neuralgia Gabapentin is used 
in the management of poslherpet ic neuralgia (PHN) in adults. In 1 pl acebo
cont rolled clinical studies in patients with postherpetic neuralgia. gabapcntin 
was effect ive in reliev ing pain (based on an II-poin t numeric nlling scale) in 
patien!s who continued to experience pain for longer than 3 months after heal
ing of the herpes zoster rash. In these studies, gabapentin dosage was titruted 
over the first 3 days of therapy to a maximum dosage of 900 mg daily and thcn 
was increased furthe r over a period of 3-4 weeks in incremcms of 600 mg to 
1,2 g daily at intervals of 3-7 days to the designated target dosat;le. In I study. 
29% of patients receiving a target dosage of 3.6 g daily reported a reduction 
in pain of at least 50% compared with baseline; in the other study, the same 
level of pain relief ~50% reduction) wa~ nchievcd in 32 or 34% of putients 
rel.:civing a target gabapentin dosage of 1.8 or 2.4 g daily, re

1
spectively. 

OIlier Neuropathic Uses Gabapenlin is used for the treatment of pain 
nssol.: iated with diabetic neuropathyt. In an 8-week controlled clinical study in 
patients with diabetic neuropathy, gabapcntin was more effective th an placebo 
in improving pain (based on an J I-point numeric fluing scale), sleep, and mond 
during weeks 2-8 of the study. Most patients in this study (67%) received 
gabapemin in dosages of 3.6 g daily. In addition, 2 comparative studies reported 
that g:lbapentin was at least as effective as amitriptyline in relieving pain a~

sociated with diabetic neuropathy. Analysis of data from randomized stud ies 
in patients with pain associated with diabetic neuropathy indicates that 40% of 
patients who received gabapemin for neuropathic pain obtained good pain re
licf. 

Gabapentin also has been used with some evidence of benefit for the relief 
o f chron ic neurogenic paint in a variety of conditions including trigeminal 
neuralgiat . pain and comrol of paroxysmal symptoms of multiple sclerosist, 
complex regional pain syndromest (CRPS). HI V-related peripheral neuropa
thyt. and neuropathic pain associated with cancert. Limited ev idence imJicates 
that gab:lpentin is not effective for the management of acute pain. Gabapcmin 
also has been used in the treatment of restless legs syndromet (RLS). Addi
tion al study alld experience arc needed to further elucidate the precise role of 
gabapentin in the manngement of these conditions. I' 

• Vaso motor Symptoms Gabapentin has been used for the rnullllge
ment of vasomotor symptomst in women with breast cance r and in postmen
opausal women. The rapy with the drug ha~ improved both the frequency lind 
severity of vasomotor symptoms (hot lIushes [Hashes]) in these women. , 
, Most women receiving systemic antineoplastic therapy fo r breast cancer 
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experience vasomotor symptoms, pan icu larly those receiving IUmoxifen ther
IIpy. In a randomized, double-blind, placebo-controlled st udy in 420 women 
with breast cancer (68-75% were receiving tamoxifen ) who were experiencing 
2 or more episodes of hal Ilushf!." daily, the percentage rcductions in hotllush 
scverity score at 4 and 8 weeks of treatment were 2 1 and 15%. respect ively, 
for pl accbo: 33 and 3 1%. respectively. for gabapentin 300 mg daily (100 109 
3 times dai ly). and 49 lind 46%, respectively. for gabnpentin 900 109 daily (300 
mg 3 times daily). Comparisons among treatment groups showed that only the 
9OO-mg daily dosage was associated with a stat istically significant reduction in 
hot Hush frequency and seve rity. Whether higher dosages will provide funher 
reduct ions in vasomotor symptoms remains to be determined. 1lle role of g:l
bapen!in in managing vasomOlOr symptoms in women with breast cancer rel
at ive to other nonhomlOnalthcrapies (e.g .• selective seroton in-reuptake inhib
itors [SSRIsj. selective serotonin- and norcpincphrinc-reuptnke inhibitors 
[SNRls]) remains to be detcnnined. Well-designed, comparative studies are 
needed to establish optimum nonhonnonal therapy, both in tenns of efficacy 
and patient tolerance of adverse effects, in these women. 

Because of the risks associated with honnone replacement therapy (HRT) 
for vasomotor symptoms in perimenopausa l and postmenopauslIl women. al ~ 

temative nonhonnonal therapies arc being investigated. In a randomized, dou
ble-blind, placebo~comrolled study in 59 postmenopnusal women who were 
experiencing 7 or more hot flushes daily. intelll-t o-treat analys is revealed that 
12 weeks of gabllpentin 900 mg daily (300 mg 3 times daily) was associated 
with a 45% reduction in hot flush frequency and II 54% reduction in composite 
hot fl ush score (frequency and severity). In a continuation open-label phase in 
which p:ltients were pennitted upward titration o f dusage as needed 10 a max
imum of 2.7 g daily (25t:h received 900 mg or less dail y, 6 1% rece ived 900 
mg- 1.8 g daily, 14% received 1.8-2.7 g daily). the associated reductions in hot 
!lush frequency and composite score were 54 anli 67%. respect ively. The role 
of gabapentin therapy relative to other nonhonnonal thef'.lp ies (e.g,. SSRls, 
SNRls) for postmenopausal vasomotor sy mptoms, both in tenns of efficacy 
and safety , a .. well as the oplimum dosage remllin \0 be cstablished , 

Current evidence indicates thut gubapcmin is effect ive and well tolerated 
in the short-tenn treatment orvusomotor symptorns u.~sociated with breast can
cer treatment and with menopause, 111e principill ad\'ersl.! effects a .. sociated 
with gabapcnti n therapy in women with vasomotor symptoms have been som
nolence, futigue. dizziness, nnd msh (w ith or without peripheral edema). Ad
ditional study and experience are needed to further elucidate the rolc of ga
bapemin relative to other lIonhonnonal therap ies, and to establi sh longer-tenn 
(i .e .. beyond 17 weeks) efficacy and safety, 

The possible role of gabapentin, in, the management of vasomotor symp
tomst associated with anti:.lOdrogenic therapy ill men with prostate cuncer re
mains to be established, Current evidelll.:e of CfHCilCY is limited; well-designed, 
controlled studies arc under way in thi '~ l popu lat ion, 

Dosage an'd Administration 

• Administration Gabapcntin is administeretl orally. 11le drug lIlay be 
administered without regard to meals. 

If Neurontin- film-coated scored tablets comaining 600 or 800 mg of ga
bapentin are to be used in patients requiring a 300- or 400-mg liose, the tablets 
can be halved to allow administration o f the appropriate dose. Patients should 
be instructed to take one-half tablet; the remaining half-tablet should be used 
for the next dose. Half-tablets that arc not used within several davs should be 
discarded. . . 

Patients who arc currently receiv ing or beg inning thempy with gabapcntin 
and/or any other anticonvu lsant for any indication shoukl be closely monitored 
for the emergence or worsening of depression, suicidal thoughts or behavior 
(suic idality ), and/or any unusual changes in mood or behavior. (See Su icidality 
under Cautions: Nervous System Effects and sec CaJtions: PrecaUlions and 
Contraindi cations.) ,\. 

• Dosage Seizure Disorders Because of the poss ibility of increas
ing seizure frequency, anticonvulsam drugs, includ ing gabapcmin, should I/O( 

bc di scOlllinued abruptly. (Sec Cauti ons: Precautions and Contraindications.) 
Discontinuance of gabapcmin thempy and/or addition of an alternative anti
conv ulsant drug to therapy should be done gradually over a minimum of I 
week. 

For adjunctive Iherapy in the management of partial se izures with or with
out secondary generalization in adults and children older than 12 years of age, 
the effective dosage of gabapcntin is 90() mg to 1.8 g daily admin islCred in 3 
divided doses. Gabapentin thempy is initiat ed at a dosugc of 3lX) mg 3 times 
dai ly. 

If necessary. thc dosage of gabapentin lllily be increascd up to 1.8 g daily 
in 3 di vided doses. Dosages up to 2..1 g daily hnve been tolerated well as 
adjunctive thempy by pmients in long-tenn clinical s tudies. and a smaJl number 
of patients have tolemtcd dosages of 3.6 g daily for shon periods. With thrice
daily dosing, the inter"al between doses should not exceed 11 hours. It is not 
necess:iry to monitor plasma gabapcmin concentr:uinns to optimize thempy. 

For adjunctive therapy in the management of partial seizures. the effective 
dosage of gabapcntin in palients 5 years of age and older is 15- 35 mg!kg daily 
adm inistered in 3 divided doses; fo r patiellts 3 and 4 yearsJof age, the effective 
dosage is 40 mg/kg daily administered in 3 divided doses. Gabapcntin therapy 
ill patient.~ 3-12 years of age should be initiated at a do.~age of 10- 15 mg/kg 
per day in 3 divided doses. Dosages up to 50 mg/kg daily have been well 
tolerated by patients 3-12 years of age in a long-te rm clinical study. When 
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administered 3 limes daily, the interval 'between doses should not exceed 12 
hours. , 

If gabapcntin is discontinued and/or an alternative anticonvulsant is added 
10 the regimen, such changes in therapy should be done grndually over a period 
of at least I week,1 , I',' 

Postherpetic Neura/gia I For the management of poslherpetic neural
gia in adults, the initial dosage regimen of gabapentin is 300 mg once daily on 
the first day, 300Jmg twice 'daily on the' second duy, and 300 mg 3 times daily 
on the third day. Subsequently" the dosage may be increased as needed for 
relief of pain up to a tOial daily dosage of 1.8 g administered in 3 divided doses. 
In clinical studies evaluating gabapentin for the treatment of postherpetic neu
ralgia, dosages of the drug ranging from 1.8-3.6 g daily were effective, but 
there was no evidence that dosages exceeding 1.8 g dailYI provided ,any addi-
tional benefit. ' 

Diabetic Neuropathy For the symptomatic treatment of diabetic neu
ropathyt in adults, gabapentin dosages of ,900 mg to 3.6 g daily have been 
used; however, pain relief generally has heen observed in patients receiving 
dosag'es exceeding 1.8 g daily. '. I, , 

Vasomotor Syruptollls Although the optimum dosage remains to be 
established, a gabapentin dosage of 300 mg 3 times daily has been effective in 
reducing both the severity and frequency of vasomotor symptomst in women 
with breast cancer and in postmenopau,~al women. Some clinicians recommend 
that therapy be initiated with a d9sage"of 300 mg once daily at bedtime. If 
needed, the dosage can be increlL~ed to 300 mg twice daily, and !.hen to 3pO 
mg 3 times daily, at 3- to 4-day intervals, A dosage of 100 mg 3 times daily 
appears to be no more effective than placeb'o, whereas dosages exceeding 900 
mg daily (e.g., up to 2.7 g daily administered as 900 mg 3 times daily) may 
provide additional benefit in some wo~en. 'i)1 ,.1 

• Dosage in Renal Impairmeht ' In adults and children 12 years of 
age and older with Impaired renal function and/or undergoing hemodialysis, 
dosage and/or frequency of adm inistration of gabapentin should be modified 
in response to the degree of rcnal impainnent. Such patients with a creatinine 
clearance of 60 ml/minut~ or greater may receive 300 mg to 1,2 gl of gaba
pCntin 3 times daily (i.e. ~ up to a lotal1dosage of 3.6 g daily) : and those with a 
creatinine clearance of 30-59 mLlminute may receive 200-700 mg of gaba
pentin twice daily (i.e" up 10 a total dosage of 1.4 g daily). Patients with a 
creatinine clearance of 15- 29 mL/minute m'ay receive 200-700 n~g of gaba
pcntin once daily, and those with a creatinine clearance' of 15 O}Llmi'imte may 
receive 100--300 mg of gabaPcntin daily: In patients with a creatinine clearance 
of less than 15 ml.!/minute, dosage of gabapentin should be ' tcd uced propor
tionally (e.g., patients with a creatinine clearance of 7.5 mL/minute should 
receive one-half theldosage that patients with a creatinine clearance of 15 ml/ 
minute should receive). Anephric patients may receive mainiemmce doses of 
gabarcntin based on estimates of creatinirie clearance, with supplemental doses 
of 125-350 mg of gabapentin given after each 4-hour hemodialysis session. 

The use of gabapentin in childrt!n les's than 12 years of age with impaired 
renal function has not been evaluated. f! 

Cautions 
Gabapenlin generally is well tolerated, and adverse effects of the drug usu

ally are mild to moderate in severity and may be self-limiting, Nervous system 
effects arc the most frequently reported adverse affects of gabapentin and those 
mosl frequently requiring discontinuance of the drug. The most frequent ad
verse effects of gabapentin as adjunctive therapy in the treatment of partial 
seizures in adults and children 12 years of age and older ure somnolence, 
dizziness, ataxia, fatigue, and nystagmus, Discontinuance of gabapentin be
cause of udverse effects wus required in 7% of adults and children 12 years of 
age and older receiving the drug as. adjunctive therapy in the treatment of partial 
seizures in premarketing lincontrolldd and controlled clinical trials; the adverse 
effects most frequently associated with discontinuance of gabapemin were som
nolence (1.2% of patients), ataxia (O,g')o of patients), fatigue (0.6% ofpat,ients), 
nausea andlor vomiting (0.6% of plllients), and dizziness (0,6% of patien/s). 
The most frequent adverse effects of gahapentin a~ adjuncti~e therapy in the 
treatment of partial seizures in patients 3- 12 yeah of age were viral infection, 
fever, nausea and/or vomiting, somnolence, and hostililY. Discontinuance of 
gabapentin because of adverse effects was required in approximately 7% of 
palients 3-12 years of age in clinical trials; Ihe adverse effeefs most' frequently 
a~ sociated with discontinuance of gabapentin were emotional labili ty ( 1.6%), 
hostility (1.3 %), and hyperkinesia (1.1 %).' lJ 1 j 

Because clinical trials of gabapentin therapy in the treatment of partial 
seizures involved specific patient populations and use of the drug as adjunctive 
therapy, it is difficult to detennine whether a d usal relationship exists for many 
reported adverse effects, to compare. adverse effect .freq1,lencies with other clin
ical reports, and/or to extrapolate the adverse effect experience from controlled 
clinical trials to usual clinical practice. , 

In placebo-coptrolled studies, the adverse effects. most frequently reported 
in adults ,receiving gabapentin for the management of postherpetic neuralgia 
were dizziness, somnolence, and peripheral edema. Discontinuan,:e of gaba
pcntin because of adverse effects was required in 16% of pfl tients receiving the 
drug in :2 clinical trials; the adverse effects most frequFntly a<;sociated jwith 
discontinuance of gabapentin for the management of po~therpetic neuralgia 
were dizziness, somnolence, and nausea. I 

• Nervous System Effects Nervous system effects were among the 
most frequent udversc effects reported in patients with epilepsy receiving ga-
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bapentin as adjunctive therapy in controlled clinical trials in adults and children 
12 years or age and older. Somnolence was the most frequent adverse nervous 
system effect, occurring in about 19% of those receiving gabapentin; the in
cidence and severity of somnolence appear to be dose related. Dizziness or 
ataxia was reported in about 17 or 12.5%, respectively, of patients receiving 
gubapentin as adjunctive therapy in controlled trials; the incidence and severity 
of ataxia also appear to be dose related. Fatigue reportedly occurred in about 
II % of adults receiving gabapcntin as adjunctive therapy in controlled trials. 
Nystagmus was reported in about 8%, tremor in about 7%, nervousness in 
2.4%, dysarthria in 2.4%, amnesia in 2.2%, depression in 1.8%, abnormal 
thinking in 1..7%, twitching in 1.3%, and abnonnal coordination in 1.1 % of 
patients receiving gabapentin a~ adjunctive therapy in controlled trials. Other 
nervous system effects occurring in more than I % of patients receiving gaba
pentin as adjunctive therapy, but with equal or greater frequency in patients 
receiving placebo, were headache, seizures, confusion, insomnia, :md emo-
tionallability. I 

Vertigo, hyperkinesia, paresthesia, decreased or absent reflexes, increased 
reflexes, anxiety, hostility, asthenia, or malaise wlIs lreported in at lea'il 1% of 
adults and children 12 years of age and older receiving gabapentin as adjunctive 
therapy in uncontrolled and controlled clinical trials. CNS tumors. syncope, 
abnonnal dreaming, aphasia, hypoesthesia, intracranial hemorrhage, hypotonia, 
dysesthesia" paresis, dystonia, hemiplegia, facial paralysis, stupor, cerebellar 
dysfunction, positive Babinski sign, posilive Romberg test, decreased position 
sense, subdural hematoma, ap'athy, hallucination, decrease or loss of libido, 
a&itation, para'noia, depersonalization' 11e'uphoria. feeling high, doped-up sen
sation, psychosis, or migraine occurred' in at least 0, I % but less than I % of 
patients receiving gabapcntin as adjunctive therapy in unco~trolled and con
irolled clinical trials. ''Choreoathetosis, orofacial dyskinesia, encephalopathy, 
nerve palsy, personality disorder, increased libido, subdued temperament, 
apraxia, fine mOlor control disorder, meniniHsmus, local myoclonus, hyperes
thesia, hypokinesia, mania, neurosis, hysteria, antisocial reaclioll, strange reel
ings, or lassitude occurred in less than 0, I % of patients receiving gabapentin 
as adjunctive therapy in 'uncontrolled and controlled clinical trials. 

j Somnolence, hostility (including aggressive behavior), emotional lability, 
fatigue, hyperkinesia, and dizziness were reported in 8.4, 1.6, 4.2,3.4.1.5, and 
2.5% of children 3-12 years of age receiving gabapentin as adjunctive therapy 
in controlled clinical trials. Headache and convulsions were reponed in more 
than 2% and equally or'more frequently than among those receiving placebo 
in children 3-12 years of age receiving gabapentin as adjunctive thempy in 
cont!plled lclinical trials. Somnambulism, aurn disappeared, and occipital neu
ralgi il were reported during controlled clinical trials in children 3- 12 years of 
age, but were not reported in trials of adults receiving gabapentin. Thought 
disorders (e.g., concentration difficulty, change in school perfonnance) have 
been reported in 1.7% of children 3-12 years of age receiving the drug . 

. Dizziness was reported in 28%, somnolence in 21.4%. asthenia in 5.7%, 
headacpe in 3.3%, ad xia in 3.3%, and abnonnal thinking in 2.7% of adults 
receiving gabapentin for thb management or. postherpetic neuralgia (PHN) in 
controlled clinical trials. Abnonnal gait, incoordination, amnesia, and hypes
thesia occurred 1n 1.2-1.5% of patients receiving the drug. Pain, tre"mor, and 
neuralgia were reported in greater than ·I,% of patients receiy,ing gabapentin in 
clinical studies for the managemeht of PHN but occurred ,with equal or greater 
frequency in patients receiving placebo:! l' I j ,t 

Suicidality The US Food and Drug Administration (FDA) has analyzed 
suicidality report s from placebo-controlled studies involving II anticonvul
sants, including gabapentin, and found that patienL~ receiving anticonvulsants 
had approximately twicc.the risk,of suicidal behavior, or ideation (0.43%) COIll-

pared with patients receiving placebo (0..24%), :, 
FDA's analysis included 199 randomized, placebo-controlled studies of II 

anticonvulsanl<; (ca'rbamazepine, felbamate, gabapentin: lamotrigine, levetira
cetmn, oxearbazepine, pregabalin, tlagabine, topiramate, valproate, and zoni
samide) involving over 43,000 patients 5 years of age or older; the studies 
evaluated the effectiveness of the anticonvulsants in epilepsy, psychiatric dis
orders (e.g" bipolar disorder, depression, anxiety), and other conditions (e.g., 
migraine, neoropathic 1 pain). IThe ' increased suicidn!ity risk was observed :IS 

early as one week after beginning therapy and continued through 24 weeks. 
The results were generally consistent among the II drugs studied. In addition, 
patients who were treated for1epiJepsy, psychiatric disorders, and other con
ditions were all found ' to be at increased risk for suicidality when compared 
with placebo; there did not appear to be a specific demogmphic subgroup of 
patients to which thc increased risk could be attributed , However, the relative 
risk for suicidalit)' was found to be higher in patients with epilepsy compared 
with patients who were given one or the drugs for psychiatric or other condi
tions. (Sec C:mtions: Precautions and Contraindications.) I 

In uncontrolled and controlled clinical trials, suicidal attempt occurred in 
at least 0.1 % but less than I % of patients receiving gabapentin as adjunctive 
therapy, and suicide occurred in less than 0.1 % of,patients receiving the drug 
as adjunctive therapy. II 
• r GI Effects Dyspepsia was the most frequent adverse GI effect in adults 
and jchildren 12 years lOf age and older receiving Igabapentin as adjunctive 
therapy in controlled clinical trials, occurring in 2.2% of such patients. Dry 
mouth or throat occurred in 1.7%,Iconstipation in 1.5%, dental 'abnormalities 
in 1.5%, and increased appetite in ll.1 % of patients receiving the drug. Nausea 
and/or vomiting, abdominal pain, or diarrhea wa~ reported in more than 1 % of 
patients receiving gabapentin as adjunctive therapy in controlled clinical. trials 
but occurred with equal or greater frequency in patients receiving placebo. 
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Gabapontin I! ANTicONVULSANTS, MISCELLANEOUS 

Anorexia, flatulence, or gingivitis waS' reponed in at least 1 % of adults and 
children 12 years of ngc and older receiving gabapcntin as adjunctive therapy 
in uncontrolled and controlled clinical trial s. Glossitis, gingival hemorrhage, 
thirst, stomatitis, increased sali vation, tnste loss, unusual taste, gastroenteritis, 
hemorrhoids, bloody stools, or fecal incnntinence occurred in at least 0.1 % but 
less than I % of such patients receiving lgabapentin as adjunctive therapy in 
uncontrolled and controlled clinical trial s. Dysphagia, eructation. pancreatitis, 
peptic ulcer, colitis, blisters in mouth, tooth discolor, perleche, enlarged sali · 
vary glnnd. lip hemorrhage , esophagitis, hiatal hernia, hcmatemesis, proctitis, 
irritable bowel syndrome, rectal hemorrhage, orcsophageal spasm was reported 
in less than 0.1 % of adults and children 12 years of age or older receiving 
gabapentin as adjunctive therapy in uncontrolled and controlled clinical trials. 

Nausea and/or vomiting was reported in 8.4% of children 3-12 years of 
age receiving gabapentin as adjunctive therapy in controlled clinical trials. Di
arrhea and anorexia were reported in more than 2% of children 3-12 years of 
age receiving gabapentin as adjunctive therapy in cnntrolled clinical irials. · , 

Diarrhea was reported in 5.7%, dry mouth in 4.8%. constipation in 3.9%, 
nausea in 3.~%, and vomiting in 3.3% of adults receiving. gabapentin for the 
management of postherpetic neuralgia (PHN1 in controlled clinical trials. Ab
dominal pain and flatulence occurred in 2.7 and 2.1 %, respectively, of patients 
receiving the drug. Dyspepsia and dyspnea wen.: reported in greater than 1% 
of patients receiving gabapcntin in clinical studies of the management of PHN. 
but occurred with equal or greater frequency in patients~ receiving placebo. 

• Cardiovascular Effects Peripheral edema was reported in 1.7%, and 
vasodilation in 1.1 % of adults and children 12 years of age and older rece,iving 
gabapentin as adjunctive therapy in controlled clinical trials. Hypertension oc
curred in more than I % of patients receiving the drug a~ adjunctive therapy in 
uncontrolled and controlled clinical trials, and hypotension. angina pectoris: 
peripheral vascular disorder, palpitation, tachycardia, heart murmur, or gener
alized edema was reported in at least 0.1 % but less than [ % of such patient~ . 
Atrial fibrillation, heart failure, thrombophlebitis! deep-vein thrombophlebitis, 
myocardial infarction. cerebrovascular accident, pulmonary thrombosis" ven
tricular extrasystole, bradycardia. atr.ial premature contraction, pericardial rub, 
heart block, pulmonary embolus, hyperlipidemia. hypercholesterolemia, peri· 
cardial effusion. or pericarditis occurred in less than 0.1 %,01' patients receiving 
gabapentin a" adjunctive therapy in uncontrolled and controlled clinical trials. 

Peripheral edema was reported in 8.3% of adults receiving gabapentin for 
the management of postherpctic neuralgia (PHNl in controlled clinical trials. 

• Respiratory Effects Rhinitis occurred in 4.1 lib, pharyngiti s in 2.8%, 
and coughing in 1.8% of adults and children J 2 years of age and older receiving 
gabapentin as adjunctive therapy in controlled dinical trials. Pneumonia oc
curred in more than I %; epistaxis, dyspnea, or apnea in at least 0.1 % but less 
than J %; and mucositis, aspiration pneumonia. hyperventilation, hiccup, lar
yngitis, nasal obstruction, snoring, bronchospasm. hypoventilation, or lung 
edema in less than 0.1 % of patients receiving gabapcntin as adjunctive therapy 
in uncontrolled and controlled cl inical trials. 

Bronchitis and respiratory infection were reported in 3.4 and 2,5%, respec
tivcly, of children 3-12 years of age receiving gabapcntin as adjunctive therapy 
in controlled cl inical trials. Pharyngitis

1 
tipper respiratory infection, rhinitis, 

and coughing \vere reported in more than 2%' of children 3-1 2 year.; of age 
rece iving gabapcntin as adjunctive therapy in controlled clinical trials. Pseu
docroup and hoarseness were reported during controlled clinical trials in chil
dren 3- 12 years of age, but were not reported in trials in adults receiving 
gabapentin as adjunctive therapy. 

Pharyngiti s was reported in 1.2% of adults receiving gabapentin for the 
management of pnstherpetic neuralgia (PH N) in cohtrolled clinical trials. 

• I 
• Ocular and Otic Effects Diplop,ia ~as reponed in 5.9%, and am
blyopia in 4.2%, of adults and children 12 years. of age and older receiving 
gabapentin as adjunctive therapy in controlled lclinicul trials. Abnormal vision 
was reporled in more than I % of patients receiving gabapentin as adjunctive 
thefilpy in uncontrolled and controlled clinicul trials. 

Cataract. conjunctiviti s, dry eyes, ocular pain. visual field defect. photo
phobia, bilateral or unilateral ptosis, ocular hemorrhage, oculm: twitching, or 
hordeolum (stye) occurred in at least 0.1 % but less than I % of adull" and 
children 12 years of age and older receiving gabapentin as adjunctive therapy, 
in uncontrolled and controlled clinical trials. Ocular itching, abnormal accom~ 
modation, ocular focusing difficulty. watery eyes, retinopathy, glaucoma, iritis, 
corneal disorders. lacrimal dysfunction, degenerative ocularl changes, blind
ness, retinal degeneration, miosis. chorioretinitis, or strabismus was reported 
in less than 0.1 % of patients receiving the drug as adjunctive therapy in un
controlled and controlled clinical trials. 

Hearing loss, earache, tinnitus, ·inner car infection, otitis. or otic fullness 
occurred in m least 0.1 % but less than 1% of adults and children 12 years of 
age and older receiving gabapcntin as adjunctive therapy in uncontrolled and 
comrolled clinical trials, Eustachian tube dysfunction, labyrinthitis. otitis ex
tema, perfomted eardrum, or sensitivity to noise was reported in less than 0.1 % 
of patients receiving gabapcntin as adjunctive therapy in uncontrolled and con
trolled clinical trials. 

Otitis media was reported in more than 2% of children 3- 12 years of age 
receiving gabapcntin as adjunctive therapy' in clinical studies. 

Amblyopia occurred in 2.7%. and conjunctivitis. diplopia. and otitis media 
each occurred in 1,2% of adults receiving gabapelltin for the management of 
postherpetic neuralgia (PHN) in controlled clinical trials. 

2270 AHFS DRUG INFORMATION'" 2010 

28:12.92 

• Musculoskeletal Effects Myalgia was reponed in 2%, back puin in 
1.8%. and fracture in 1.1 % of adults and children 12 years of age and older 
receiving gabapentin as adjunctive therapy in controlled clinical trials. Arthral· 
gia 'was reported in more than 1% of adults and children 12 years of age and 
older receiving the drug as adjunctive therapy in uncontrolled and controlled 
clinical trials, and tendinitis, arthritis, joint stiffness, or joint swelling occurred 
in at least 0.1 % but less than I % of such patients. CoslOchondritis, osteoporosis, 
bursitis. and contracture were reported .in less than 0.1 % of patients receiving 
gabapcntin as adjunctive lherapy in uncontrolled and controlled c1inicul trials, 

Back pain was reported in greater than I % of adults receiving gabapentin 
in clinical studies for the management of postherpetic neuralgia (PHN) but 
occurred with equal or greater frequency in patients receiving placebo. 

• Endocrine Effects Hyperthyroidism; hypothyroidism. goiter. hypoes
trogenism, and cushingoid manifestations were reported in less than 0, I % of 
adults and children 12 years of age and older receiving gabapentin as adjunctive 
therapy in uncontrolled and controlled trials. I; 

• Genitourinary Effects Impot~nce was reported in [.5% of patients 
receiving gabapentin as adjunctive therapy in controlled clinical trials. Hema
turia, dysuria, cystitis , urinary frequency, lurinary retention. urinary inconti
nence, vaginal hemorrhage, amenorrhea, dysmenorrhea, menorrhagia, breast 
cancer, inability to climax, and abnonnal ejaculation occurred in at least 0.1 % 
but less than I % of patients receiving the iirug as adjunctive therapy in uncon
trolled and controlled clinical trials, and renal pain . renal lithiasis, ncute renal 
failure, anuria, nephrosis, nocturia, pyuria, urinary urgency, leukorrh~a, genital 
pruritus, vaginal pain, ovarian failure. testicular pain, epididymitis, and swollen 
testicle were reported in less th;m 0.1 % of such patients. 

• Dermatologic and Sensitivity Reactio'ns 1 Pruritus or abrasion oc
curred in 1.3% of adull<; and children 12 years of age and older receiving 
gabapcntin as adjunctive therapy in' controlled t linical trials, Rash ~r acne were 
reported in more than I % of patiJnts receiving the drug in controlled studies 
but occurred with equal or greater frequency with placebo. 

Facial edema was reporte,d in at least I % of patients receiving gabapentin 
as adjunctive therapy in uncontrolled or controlled clinical trials. Allergy, al
opecia, eczema, dry skin, increased sweating, urticaria, hirsutism, seborrhea, 
cysts, and herpes simplex occurred in at least. 0.1 % but less than I Cto nf patients 
receiving the drug as adjunctive therapy in unco'1trolled and'corurolled 'trials. 
Herpes zoster, skin disco'loration, skin 'papules, photosensitivIty reaction. leg 
ulcer, scalp seborrhea, psoria<;i s, desquamation, maceration. skin nodule, sub
cutaneous nodule. melanosis: skin necn?~isJ or, lpeal ' swelling was reported in 
less than 0.1 % of such patieOls. !, , .. 

Angioedema, erythema multi forme, and Stevens-Johnson syndrome have 
been reported during postmarketing experience with gabapcntin; however .. the 
manufacturers state that data arc insuflici.cnt to provide an estimate of th~ in
cidence of such effects or to establish a. causal relationship to gabapentin. 

Ra"h also was reported in I ,2% of adults receiving gabapcntin for the man
agement of postherpetic neuralgia (PHN) in controlled clinical trials. 

• Hepatic Effects Hepatomegaly occurred in at least 0.1 % bUlless than 
1% of adults and children 12 years oLage_and older receiving gabapentin as 
adjunctive therapy in uncontrolled and controlled clinical trials. 

Elevated liver function test results and jaundice have been reported during 
postmarketing experience with gabapentin; however, the manufacturers state 
that data ure insufficient to provide an estimate of the incidence of such effects 
or to establish a causal relationship to gabapentin. 

Hepatitis was reported during controlled clinical trials in children 13-12 
years of age, but was not reported in trials in adults receiving gabapentin. 

• Electrolyte and Metabolic Effects A decrease in body weight oc
curred in at least 0.1 % but less than 1 % of adults .md children 12 years of age 
and older receiving gabapentin a<; ndjun~tive therapy in uncontrolled and con
trolled clinical trials; weight gain also has been reported. Glycosuri<\ wa .. re
porteq in less than 0.1 % of patients receiving 'the drug as adjunctive therapy in 
uncontrolled and controlled clinical trials. I I j I' 

Weight gain and hyperglycemia were repored if! 1.8 and 1.2%, respcc~ 
t,ively, of adults receiv.ing gaqapentin for t~e man¥gement of postherpetic neu-
ralgia-{PHN) in controlled clinical trials. . l' 

Fluctuation in blood glu~ose concentrations and hyponatremia have been 
reported .during pos1t:narketing experience wi\h gabapentin; however, the man
ufacturers state that data are insufficient to provide un estimate of the incidence 
of such effep s or t9 establ,ish a capsal relationship to gabapemin. 

Weight increa~e- was ,reported in 3.4% of children 3- 12 years of age re-
ceiving gabapelllin in controJleq clinical trials. r I: 
• Hematologic Effects Leukopenia \ VlIS reported in 1.1 % of adults and 
children 12 years of "ge .!Od older receiving gabapentin as adjunctive therapy 
in controlled clinical trials. Purpura (generally described as bruises resulting 
from physical irauma) was reported in at least I % of patients receiving gaba
pentin as adjunctive therapy in uncontrolled and controlled clinical trials. 

Anemia, thrombocytopenial
, ot lymphadenopathy occurred in at least 0.1 % 

b,ut less than 1% of adults and chiH:lren 12 years of :lge and older receiving 
gabapcntin' as adjunctive therapy in uncontrolled and controlled clinical trials. 
Increased leukocyte count, lymphocytosis! non-Hodgkin's lymphoma, or in
creased bleeding time was reponed in less than 0.1 % of such patients. 

Coagulation defect was reported during controlled clinical trials in children 
3- 12 years of age, but was not reponed in trials in adults receiving gabapcntin. 
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Gabapentin 

• Other Adverse Effects Viral infection or fever occurred in mure than 
I % of adults and children 12 years of age and older receiving gabapentin as 
adjunctive therapy in controlled trial s but was equally or more frequent with 
placebo. Odd smell occurred in less l than 0.1 % of patients receiving the drug 
in uncontrolled and controlled trials. Alcohol intolerance. hangover effect. or 
breast pain occurred in less than 0.1 rff' of adults receiving gabapelliin as ad
junctive therapy in uncontrolled and controlled clinical trials. 

Fever has hcen rcported during postmarketing experience. with gabapentin: 
however, the manufacturers state that data are insuftkicnt to provide an esti
mate of the incidence of such effects or to eswblish a callsal relationship to 
gabapentin. 

Viml infection and fever were reported in 10.9 and 10.1 %. respectively. of 
children 3-12 yenrs of age receiving gabapclllin as adjunctive therapy in con
trolled clinical trials. Dehydration and infectious nUlilonucleosis were reported 
during controlled clinical trials in children 3-12 years of age. but were not 
reported in trials in adults receiving gabllpcntin as adjunctive therapy. 

Infection nnd accidental injuT)' were reported in 5.1 and 3.3%, respectively. 
of adults receiving gabapentin for the management of posthcrpetic neuralgia 
(PHN) in controlled clinical trials. Flu syndrome was reported in greater than 
I % of patients receiving gahapcntin for the management of PHN hut occurred 
with equal or greater frequency in patients receiving plucebo in clinical studies. 

• Precautions and Contraindications The US Food and Drug Ad
ministration (FDA) has informed healthcare professionals ahout an increased 
risk of suicidality (suicidal hehavior or ideation) observed in an analysis of 
studies using various an!iconvulsams, including gabapentin. compared with 
placebo. (See SuicidaJiIY under Cuutions: Nervous System Effects.) B,L~ed on 
the curren! analysis of the available data. FDA recommends thai all 'patients 
who are currently receiving or beginning therapy with :my anticonvulsant for 
any indication be closely monitored for the emergence or worsening of de
pression. suicidal thoughts or hchavior (suicidality ). and/or any unusual 
changes in mood or bchuvior. Symptoms such as anxiety, agitation. hostility. 
mania. and hypomania may he prcl:ursors to emerging suicidality. Clinicians 
should inform patient'>, their families, and caregivers of the potential for an 
increased risk of suil:idality so that they arc mvare and able to notify their 
clinician of!any unusual behavioral changes . Patients, family members, and 
caregivers also should he advised not to make any changes to the drug regimen 
without fi q; t consulting with the responsihle clin ician. TIley should pay close 
allemion 10 any day-to-day changes in mood. behavior. ,and al:tions: since 
changes can happen , very quickly, it is important to be lil len 10 any sudden 
differences. In addition, patients. family members. and caregi vers should be 
aware of common warning signs that may signal suicide risk (e.g .. talking or 
thinking abo'ut wanting to hurt oneself or end one's life. withdrawing from 
friends and family, becoming depressed or experiencing worsening of existing 
depression, becoming preoccupied with death and dying. gi ving 'away prized 
possessions). If these or any new ami worrisome behaviors occur, the respon
sible clinil:ian should be contacted immediately. 

FDA recommends thafl clinici.ms who prescribe gabapcntin or any other 
anticonvulsant balance the risk for suil:idality wilh the risk of untreated illness. 
Epilepsy and many other illnesse!> for which anticonvulsants are prescribed are 
themselves associated with an increased risk of morbidity and mortality and nn 
increased risk of suicidal thoughts and behavior. If suicidal thoughts and be
havior emerge during anticonvulsant therapy. the clinician must consider 
whether the emergence of these symptoms in any given patient may be related 
to the illness ncing treated. 

Because of the possibility of incrensed seizure frequency, alllicollvulsam 
drugs. including gahapentin. should not be discontinued suddenly. In COnlrolled 
studies. the incidence of status epilepticus was U.6% ill adults and children 12 
years( of age and older receiving gahapentin and 0.5 % in those receiving pla
cebo. In all (uncontrolled and controlled) clinical studies of gabapentin as ad
junctive therapy in adults and l:hildren 12 years of age and older. the incidence 
of status epileplicus was 1.5%. Becuuse adequate historical data arc unavailabl e 
for comparison, it has not been established whether the incidence of status 
epilcpticus in patients with epilepsy treated with gubapentin is higher or lower 
thnn would he expected in a similar popUlation of patients not treated with the 
drug. Discontinuance of gabapemin and/or addition of an alternati ve anticon
vuls.mt drug 10 existing thcrapy should be done gradually over a minimum of 
I week 
, Ad~erse C~S events (emotional lability, hostility (includil~'g aggressive hc

haviorsJ. thought disorders (including concentration problems and change in 
school performance]. and hyperkines ia) have been reported in epileptic children 
3-12 years of age. (Sec Cautiuns: Nervous System Effects.) 

During the premarketing development of gabaperuin. H sudden and unex
plained deaths were reported among" cohort of 2203 patients with epilepsy 
(2103 patient-years of exposure ). Although the rate or these deaths exceeds 
thaI expected to occur in a healthy (nonepileptic) popUlation matched for ;rge 
and gendcr. this rate was similar to that occurring ·in a similhr popUlation Of 
epileptic patients not receiving gabapentin. Thi s evidence suggeSts. ' but does 
not prove that the incidence of sudden. unexplaineo death obserVed with ad
junctive gnbapentin therapy mny be reflective o r the population itsc]f" rather 
than the effects of gabapentin. I t 

Gabnpentin can produce drowsiness and di"/.i',iness. and piuients should be 
cautioned that the drug may impair their :Ihility 10 perfonn hazardou s activities 
requiring mental alertness or physical coordination {e.g .• operating machinery. 
driving a motor vehicle!. J 

Concomitant use of morphine in patients receiving gabapcntin may result 
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in increased plasma concentrations of gab:!pentin. Patients experiencing symp
toms of eNS depression such as somnolence may require a decrease in dosage 
of morphine or gabllpentin. 

Gabapentin is contraindicated in patients with known hypersensitivity to 
the drug or any ingredient in the fonnulation. 

• Pediatric Precautions Safety :md efficlley of gabapentin as adjunc
tive therapy in ihe rrlanngement of partial seizures in children younger than 3 
years of age have nOI been estahlished. Safety and efficacy of gahapcntin in 
the management of 'poslherpctic neuralgia also have nol been established in 
l:hildren. ' 

" 

• Geriatric Precautions Safety and eflicacy of gabapentin in the, man
agement of parlial seizures in geriatric patients have nOi been evaluated sys
tematically. and dinicaltrials did not include sufficient numbers of patients 65 
years of age and older 10 determine whether they respond differently than do 
younger patient~ . However, in clinical studies of the drug in patients r,Ulging 
from 20-HO years oft age, gabapcntin plasma dearance, renal clearance. and 
renal clearance adjusted for body surface area declined with age. Although 
safety and enicacy of gabapentin in geriatric patiellis with pllstherpetk neu
ralgia have not been established specifically, 30% of the patients receiving the 
drug in clinical studies were 65- 74 years of age and SO% were 75 years of age 
and older. In these studies, gabapentin appeared to be more effective for the 
management of postherpetic neuralgi'l in patients older than 75 years of age 
than in younger patients . . The manufaclUrers state that the apparent greater 
erficacy in geriatric pa'tie ill~ may be related to decreased renal function in this 
age group. Although adverse effects reponed in older plltient.~ generally were 
s imilar 10 those reporte~ in younger adults, the incidence of peripheral edema 
and ataxia "ppears to incr!!ase with age. If gabapcntin is used in gerj:uric pa
tients, the iI!itial dosag~ may need 10 be reduced and caution should be exer
cised since renal. hepatic. and cardiovascular dysfunction and concomitant dis
ease 'or other dr!-l£ thera'py are more .~ommnll in thi .~ age group than in younger 
patients. .11 

• Pregnancy, Fertility, and Lactation Pregllallcy Although 
there are no adequate andlcontrolled studies to date in humnns. gnbapentin has 
been shown to be temtogenic in mice and rats. Delayed ossilication of several 
bones in the skull. veriehrae, lfore·limbs. nnd hindlimbs occurred in mice . and 
hydroureter and hydronephrosis pccurred in rat pups when gabapentin was 
administered prior to and 'during mating or during organogenesis in dosages 
I--.:P times or up to 1- 5 times ( 011 a ing/m: hasis) , respcclively. the maximum 
human daily dosage of 3.6 g. The dosage 'nt which these effecls did not occur 
in mice was approximately half ihe humall daily dosage 011 a mg/m::: basis. Thc 
dosages (on a mg/m~ basis) at which these effects did not occur in rat pup.~ 
were those equal to the !nnximulll human dnily dosage (in a tcrntogenicity 
study) or approximately 3 times the maximum human daily dosage (in a fertility 
and gencral reproductive perfonnance study). There also was an increased in
cidence of postimplantation fetal loss in rabbits receiving gahapentin dosages 
one-fourth 10 8 times the maximum human daily dosage (on a Illg/m~ basis ). 
Other than hydroureter and hydronephrosi.~ , the etiologies or which arc unclear. 
the incidence of malfornlations .... was not increased compared with controls in 
orfspring of mice. rals.or rabbits given dosages up to 50 times (mice) . 30 times 
(rats). or 25 times (rabqits) Ihe ,human daily dosage on a mgikg basis, or 4 
times (mice), 5 times (r:\tS), or H times (rabbits ) the human daily dosage on a 
mg/m~ basis. Gabapentin should be used during pregnancy only when the po
tential benefits justify the possible risks to the ICtus. 

Reproduction studies rcvenled no adverse effects on fertility or repnxluction 
in rats receiving gabapentin dosages up to 5 times the maximum recommended 
human daily uosage on a mg!m~ hasis. 

Laclalioll Gabapentin is di stributed into milk following oral adminis-
tration. Because of the potenti:rl ' for serious udverse reactions to gabapcntin in 
nursing infants. the urug should be adminiSiered to nurs ing women only ir the 
potential henefil~ juslif~ the risk to the infant. 

Description 
Gabapentin is an ':lnticonvulsant agem structurally related to the inhibitory 

eNS neurotransmitter y-aminobutyric acid (GABA). Although gabapcntin was 
developed as a structural analog of GABA that would penetrate the blood-brain 
barrier (unlike GABA) and mimic the action of GABA at inhihitory neuron:rl 
synaps_es, the drug has llI)Haircct GAB A-mimetic action and its precise mech
anism of action has nol been elucidated. 

Results of some studies in animals indicate that gabapentin protects against 
seizure and/or tonic extensions induced hy the GABA antagonists picrotoxin 
and bicuculline or by GABA synthesis inhibitors (e.g .. 3-mercaptopropionic 
acid, isonicotinic acid, semicarbazide). However. gabapentin does not appear 
to bind to GABA receptors nor affect GABA reuptake or metabolism and does 
not act as a precursor of GABA or or other substances active at GABA recep
tors. Gabapentin also has no affinily for binding sites on common neurorecep
tors (e.g., benzodiazepine; glutamate; quisqualatc: kninate: stT)'chnine-inscn
silive or -sensitive glycine; 0: ] -. 0:,,-. or ,B-adrenergic: adenosine A) or A2: 

cholinergic [muscarinic or nicotinic); dopamine 0 1 or D~: histamine HI: type 
I or 2 serotonergic [5-HTI or 5-HT~1: opiate _/!. O. or 1\) or ion channels (e.g .. 
voltage-sensitive calcium channel sites labeled with nitrendipine or diltiazem. 
voltage-sensitive sodium channel sites labeled with batrachotoxinin A 200:
benzoate). Conllicting results have been reponed in studies of gabapentin nf
finity for and activity at N-methyl-d-:lspartic'acid (NMDA) receptors. Although 
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Gabapentin ANTICONVULSANTS. MISCELLANEOUS 

in vitro studies have identified a nove l gabapentin binding site in the neocortex 
and hippocampus of rat hmin, additionalslUdies are required to fully elucidate 
the identity and function of this binding site. 

In animal test systems. gabapcntin exhibits anticonvulsant activity similar 
10 that of o ther commonly used anticonvulsant drugs. The drug protects against 
seizures induced in animals bv e[ectrical stimulation orpcntylenetetrazole, 5Ug· 

gesting that it Illay he effecti~'e in the management of tonic-clonic (grand mal) 
and partial seizures or absence (petit mal) seizures, respectively. However, 
ayailable data in animals and humans are conllicting regarding the cffect of 
gabapcnlin o n EEG spike and wave activity associated with absence (petit mal ) 
seizures. Gabapcntin also prevcnls seizures in some animals with congenital 
~pi[cpsy and protects against audiogenic tonic extensions and clonic se izures 
III Illlce. 

Although the mechanism of action is unknown as yet, gabapentin also has 
demonstrated analgesic activity. In animals, gabapentin has been shown 10 
prevent allndynia tpain-re[ated behavior in response to nonnally innocuous 
stimuli) and hyperalgesia (exaggeratcd response to painful stimuli) in several 
models of neuropathic pain. Gabapentin also has becn1shown 10 decrease pain
re lated responses after peripheral innammation in animals; however, the drug 
has not altered immediate pain·related behaviors. The clinical relevance of 
these findings is not known. 

Gaba~ntin does not bind to plasma proteins, is not appreciably melabo
lized. does 1101 induce hepatic enzyme activity, and docs not :tppear to alter the 
phannacokineCics of commonly used anticonvulsant drugs (e.g., carbam:tze
pine, phenytoin, valproate, phenobarbital, diazepam) or oral contraceptives. In 
addition. the phannacokinetics of gabapcntin are nOi altered substantially by 
concomitant administration of other anticonvulsant drugs. 

Children younger than 5 years of age have a higher clearance of gabapentin 
nnnnalizcd lor weight compared with those 5 years of age and older; cleamnce 
of the drug in ch ildren 5 years of age and older is consistent with that in adults 
after a single dose. Therefore, a higher dai ly dosage is required in children 3-
5 year.; of age to achieve average plasma concentrations similar to those in 
patients 5 years of age and older. (See Dosage and Administration: Dosage.) 
Infants younger than 1 year of age have a highly variable clearance. 

SumMon- (see Users Guidel. F.'or additional information on this drug 
until a morc detailcd monograph is developed and published, the manu~ 
facturer's labeling should be consulted. It is esse1ltial that the labeling be 
consulted for detailed information on the usual cautions, precautions, and 
cllntraindicutions concerning potential drug interactions and/or laboratory 
test interferences and for information on acute toxicity. 

Preparations 

Excipients in commercially available drug p'repamtions may have clinically 
important effects in some individuals; consult specific product labeling fordetail s. 

Gabapentin 

Oral 
Capsules 

Solution 

Tablets 

100 mg' 

300 mg' 

400 mg' 

250 mg/5 mL 

1OOmg' 

300 mg' 

400 mg" 

6OOmg" 
800 mg" 

Tablets, fIlm~ 600 mg" 
coated 

800 mg' 

GabapenUn Capsules 

Neurontln · , Pfizer 

I Gabapentln Capsules 

NeuronUn ", Pfizer 

GabapenUn Capsules 

Neurontln" , Pfizer 

NeuronUn", Plizer 

Gabapentin Tablets 

Gabapentln Tablets 

Gabapentln Tablets 

Gabapentln Tablets 

Gabapentln Tablets . 

Gabapentln Tablets 

Neurontln"'. Pfizer 

Gabapentln Tablets 

Neurontln ", Pfizer .. 

\ 

,I 

· ,IV;l il:lhk fmlll OllC ,'r Ilml"l.· manufm:llll"l.·r. dimihutm. and/or n:racbrer hy generic (n""pnl{1riclal)·) name 

fUse j( n'lI cum:nity im: ludcli in 1m: bhcling uppr"'·ed by the US Food and Drug Admini.-Irnlilill I 

Sr/rc/,·t/ Reds/IIII.I VecrlPl/ICr ~(IO!I. Q C"f'yn.~ III. JUllt 19'J.' . AII;rnn m SoC/ct.\· o/ lJ("alliJ .SY l!m: 
/'/PllrmliriJls . lm:. 

Lamotrigine 

• Lamotrigine is a phenyltriazine :'lIl(iconvulsant. 

Uses 

• Seizure Disorders Partial Seizures Lamotrigine is used in com
hination with other anticonvulsant agents in the management of partial seizures 
in adults and children. Lamotrigine also is used as monotherapy in patients 
convening from monothempy with a hepatic enzyme-inducing anticonvulsanl 
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agent (e.g .. phenytoin. carbamazepine, phenobarbital. primidonc) in the man~ 
agement of partial seizures in adults. 

In controlled clinical studies, adjunctive Ihcrapy with lamotrigine was cf~ 
fective in reducing seizure freljuency in patients with simple and/or complex 
partial seizures refmctory to thempy with one or more conventional· anticon~ 
vulsant drugs (e.g., phenytoin. carbamazepine, phenobarbital); the median re~ 
duction in seizure freljuency was 24-36%, In a controlled clinical study in 
children 2-16 years of age with partial seizures. the median reduction in fre
quency of all partial seizures was 36 or 7% in patients receiving lamotrigine 
or placebo, respecti vely, in addition to their current thempy (UP to '2 conven· 
tional anticonvulsant drugs). r 

The effectiveness oflamotrigine monotherapy in adults with panial seizures 
who arc converting from Illonotherapy with a hepatic enzyme-inducing at1ti ~ 
convulsant drug (e.g ., pheny toin, carbamazepine. phenoharbital. primidone) 
was establ ished in II controlled clinical study of patienls who experienced at" 

least 4 simple or complex partial seizures, with or without secondary gener
alization. during each of 2 consecutive 4-week baseline periods; during the 
baseline periods, patients were receiving either phenytoin or carbamazepine 
monotherapy. Patients were randomized either to lamotrigine (t arget dose: 50U 
mg daily) or val\"}foic acid (1000 mg daily) therapy. which was added 10 their 
baseline regimen over a 4-week period. Patients were then converted to either 
lamotriginc or valproir..: acid Illonotherapy over another4-week pcriod and mo n· 
otherapy continued for another 12-week period. Study end points were either 
successful completion of the l2~week monotherapy period or meeting 11 study 
"escapc" criterion, relative to baseline. Escape criteria were defined as doubling 
of the mean monthly seizure count; doubling of the highest consecutive 2~day 
seizure frequency; emergence or a new seizure type (defined as u seizure that 
did not occur during the H-week baseline period) that was more severe than 
the other seizure types occurring during the study period; or clinically important 
prolongation of generalized tonic-clonic seizures. The proportion of lamotri ~ 

gine~ or valproic acid-treated patients meeting escape criteria was 42 or 69%, 
respectively; no dillerenees in efJicacy were detected based on age. race, or 
gender. It was noted' that the patie nts in the valproic acid control ann were 
treated intentionally with a relatively [ow valproic acid dosage because the 
intenl of the study was to establish the effectiveness of lamotrigine mOl1otlt· 
erapy, and that the study results cannot be interpreted to imply the superiority 
of lamotriginc therapy III adeljuate valprnic acid tl'lerapy. In addition. tnc man
ufacturer states thai the use of Imnotrigine therapy ror the management bf 
partial seizures has not heen established as initial monotherupy: for conversion 
from monotherapy wilh anticonvulsant drugs that do 1101 induce hepatic en-
7.ymes (e.g .• valproate): or for simultaneous conversion to 1110nothempy from 
2 or more Cl~nc()l11itant anticonvulsant drugs. )1 I 

, ,A 'I 

Primary Generalized TUllic·Clollic SeizlIres . Lamotrigine is used 
in combination with other anticonvulsant llgents in the management of primary 
generalized tonic-clonic seizures in ildults lind children 2 year.~ of age and older: 
Efficacy of the drug ns adjunctive therapy was established in II placebo·con
trolled trial in adult and pediatric patients at lenst 2 years of age who hall 
experienced at least 3 primary generalized tonic-clonic seizures during an 8-
week baseline phase. Patients wcre randomized , (0 receive either placebo or 
lamOiriginc in a flxed-dose regimen (target dosages of 200- 4()() mg daily in 
adults and 3-12 mg/kg daily in ch ildren ) fo r 19-24 weeks. which was added 
to their current anticonvulsant regimen or up to 2 anticonvulsant drugs. Patients 
receiving lamotrigine experienced a substantially greater median reduction in 
seizure frequency compared with baseline than did patie nts receiving placebo 
(66 and 34%. respectively) . 

Seizures Associated wit" LelJllOx-Gastaut SYlldro}lle Lamot'ri ~ 
gine also is used in comhination with other anticonvulsant agents in the man~ 

agement of generalized seizures associated with Lennox-Gastllul syndrome in 
pediatric patients and ilUUltS, In a controlled clinical trial in patienls wi th Len
nox~Gastaut syndrome, adjunctive therapy with lamotrigine resulted in a 32, 
34, and 36% decrease in major motor seizures. drop auacks, and tonic-donic 
seizures, respectively, 

• Bipolar Disorder Lamotrigine is used in the maintenance the rap)" of 
bipolar I disorder to prevent or allenume recurrences of hipolar episodes in 
patients who remain at high risk of relapse following treutment of an acute 
depressive ~r manic episode. The American Psy chiatric Assix: iation (APA) 
curreilllv recommends use of lamotrigine as an alternative 10 lir.;i-line main
tenance -tilerapics (e.g., lilhiulll. valproic acid, or divalpr0e x)~ 111e APA also 
states that both lalllOirigine and lithium arc cffeFtive in, the maintenance treat
ment of hipolar [ disorder; however, the results of two randomized, double
bli~d , placebo-controlled studies of 18 months' duration ind icate that lilmotri~ 
gine may be lllo~e effective in preventing depressive episodes whiij! lithium 
may he more effective in prevenling manic episodes. 

t,\ lthough efficacy of the drug in the :Jcute Ircatment of mood episodes has 
yet to be fully established, lamotrigine. is considered a first-line agent by the 
APA for the management of aCllle depressive e pisodes in patients \yith bipolar 
disnrderr. The APA also recommends the use of lamotrigine as an a[ICmative 
to lithium. vulproic acid, or divalprocx in the mHnHgement of patients , with 
rapid cycling bipolar disordert. particularly in those with the bipolar 2 form 
of rapid cycling. 

For further information on the management of bipolar disorder. see Uses: 
Bipolar Disorder. ill Lithium Salts .2H:2H. ' 
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Pimozidc 

Preparations 

ExcipienL'> in cOlllmercially avuilable drug preparatiom;lmaY' have clinicully 
imponant effects ill liomc individuals; consult spedfic product labeling fordetail s. 

MoJin~one Hydrochloride 
Oral 
Tablets Smg 

10 mg 

25 mg 

50 mg 

Moban'", Endo 

Moban ~ , Endo 

Moban8 , Endo 

Moban"' . Endo 

lU)c I ~ nOI currenlty ind udcd in Ihc labeli n!,! J(ll'nOl'l-d h)' Ih~ US F<1OtI ;llId Om!,! Admjni~lraI ;,m 

S.·/(r lnl HniJ;iIIu· J .. ", ... ,,I" ~lK)9, 0 C"p,l"';~/". Jllly J97J. ,tm,',ir <1II S"ci.., ... . if lIl'ulf/'·Sp/l'm 
rltm'/!l"rl$'.~. /II". 

Pimozide 

• Pimozide i ~ a diphcnylbutylpiperidine·derivOlti vc antipsychotic agent. TIIC 

drug is considered a convenlional or first-generation artipsychotic a£ent. 

Uses 
• Tourettc's Syndrome Pimozidc is used for suppres.~ion of motor and 
vocal tics of Tourette's syntlrome (G illes de In Tourelle's syndrome). 

Pimozidc..has be!.'n used concomitantly with a stimulunt in children with tic 
disorders (e.g., Tourelle's liyndromc i and comorbid allention delicit hyperac
tivity disorder (ADHD)t in whom slimulanls alone cannot control tics. 

Oven'iew Tourcue's syndrome is a neurologic genetic disorder wilh a 
:-;pcclrum of neurobehavioral manifestations that may vary with time and flue
Ulate in severity and frequency of symptoms during the natural course of the 
di:-;ea:-;e. The diagno:-;is of Tourelle's ~yndromc usually is based Ion a hi story 
and observUlion of ties often accompanied by behavioral disorders (e.g .. 
ADHD. obsess ive-compulsi ve disorder). Tics may be sudden .• bncf. intennit
tent. involuntary. or semivoluntary movcments (motor lies) or sounds (phonic 
or vocal tics ). For u di:lgnosis of Tourcne's syndrome. the criteria established 
by the Tourelle Syndrome Classificution Study Group may be used. According 
to thi s classification. both multiple motor ties and one or more phonic tics must 
be present at some lime during Ihe di:-;ease (although not necessarily concur
rently). and such tics must occur manYltimes a day and nearly every day, or 
intemlillenlly. Ihroughout a period of more than I year. Motor and phonic ties 
must be wimessed directly by a reliable examiner some time during the disease 
or be recorded by video or cinematography. In addition. :mutomieul location. 
number. frequency. type. complexity. or severity of tics must undergo a change.. 
over time. Involuntary movements and :-;ounds must nOi be c.--:plained by it 

Illedical condition other than Tourellc' s syndrome. Although the onset of the 
syndrome must occur in p~tients younger than 21 years of ilge. in mosl patients 
the disease ili m:mifested by II years of age, usually beginning in children 2-
15 years old. GeneruUy. Lies become more .severe when p:u ients reach the age 
of I() years, and 50% of patients arc frce from lies by the lime Lhey reach the 
ago of IN years. Severity of lies usually decreases when reaching adulthood , 
These and other diagnostic criteria arc designed to assist· clinicians in reaching 
an accurate diagnosis (e.g .. differentiating Tourette's syndrome from other lie 
disorders) and those investigating the genetic factors associated with the syn
drome. 

Therapeutic Cm.sideratiolls Inilially. manugement of Toureitc's 
syndrome shou ld include proper education of patients. fam ily members. and 
te:lchcrs in order to provide a proper env ironment (31 home and in school) for 
children with the disease. Drug therapy usually is considen:d when symptoms 
of the di sorder begin to interfere with the patient's :lctivitics of daily living 
(e.g .. work, schonl, social activities). Bechuse Tourellc' s syndrome is associ 
ated with a wide variety of neurologic and behavioral manifestations. drug 
therapy should be indi vidualized and the must .severe symptoms lihould be 
treated lirst. The goa l in the man:lgcmem of lics is tn relieve lic-related dis
comfort amI cmb!lrrassment 'and to achicve a degree of control of tics Ihat 
allows the patient 10 function as nonnally as possible . Dopamine receptor 
blocking agents arc considered the 1II0S1 effective drugs for the mamigelllerit 
of ties. although only Imloperidol and pimozide arc approved by the US Food 
and Drug Administration (FDA) ror the treatment of Tourelle 's syndrome. Hal
operidol generally has been considered the drug of choice for the munagcmcm 
ofTourellc's syndrome and pimozide has blocn an effective alternative in some 
patiems who have IlIId an inadequate response to or did nOl tolemte haloperidol. 
Limited dma suggest that pimozide may be more effective than haloperidol in 
reducing tics. Some clinicians. however. prefer other untipsychotic drugs in
cluding molindone. phenothiazines (e.g., fluphenazine. thioridazine, trifluoper
:Jzine). rispcridone. thiothixene. or tiapridc (not commerciully available in the 
US). It is not known whether some other utypical antipsychotks (e.g .. elozn
pine, olanzapine. quetiapine) are effective in the managerncnl of tics or other 
symptoms of Tourette' s syndrome; however. limited data indicate thaL zipras
idone may decrease Ihe severity of tics. Tetmbenazinc (not commercially avui l
able in the US). a drug that interferes with monoamine neurotransmitters and 
block.s dopamine receptors. has been effective for the management of tics and, 
unlike conventional antipsychotic agents . tetrabenazinc docs not appear to 

ANTII'SVCHOTICS, MISCELL.\ NEOUS 28: 16.08.92 

cnuse lardive dysk inesia. Although s ... vcml other drugs (e.g .. cannabinoids. elo
nuzepum. pergol ide. nicotine gum, nicotine tmnsdemlUl system) hu\'c been 
shown to be effel:tive in the management of tics, these agents have not becn 
evaluated in well-designed, controlled studi9~ . Focul motor and vocal tks have 
responded to injcclions of botulinum toxin in the affected muscles. 

Pimozide is considered an orphan drug and is used for suppression of motor 
and vocal lies o f Tourelle's syndrome (G illcs de 1:1 TourcHe's syndrome) in 
children and adults. The drug usu:l lly should be reserved for the trcatment of 
those patiems with Tourelte' s syndrome who have an inadequate response to. 
or who do. not lolemtc. conventional thempy (c~g .. haloperidol) and whose 
developmenl and/m daily life function is severely compromised by the presence 
of motor and vocillties. Pimozide usually is /luI intended as a treatment of 11m 
choice for this syndrome.llut' is it intended for suppression of tics Ihal arc only 
annoyill!! or cosmetically troublcsome. 

Controlled studies in pmienl s with Tourelle's syndrome have shown th;1I 
pimozide is effective in reducing the number of stimulated (lnd unstimulated 
motor and vocal ties and the se\'crity of associated symptomatology. Results 
of several studies suggest that pirnozide is al. leas\. as c lTective as haloperidol 
in the managemenl of Tourelle's syndrome and may be associated with fewer 
und possibly less severe .Idverse effects. particularly sedation. in some patients. 
The long-Ienn safcty of pimozide in the management o f this syndrome. how
ever. remains to be dctennined. and additional well·controlled slUdies com~ 

paring pimozide lind haloperidol arc needed to assess the ir relativc efficacy and 
safety. Haloperidol generally h:ts been considered the drug of choice. for the 
man:tgement of Tourelle's liyndromc, ;md pimozide has heen an effective al
ternmivc in some patients who have an inadequate response to or do not tolerate 
haloperidol . Because limited datu suggest that pimozide Illay be more effcctive 
than haloperidol in reducing lics :md pimozidc appl.:ars 10 be bctter tolerated 
than haloperidol. some dinic,uns and cxpcns prefer the usc of pimozide in 
putienls with Tuurellc's syndrome. Limiled data sUf!gestlhat pimozidc may be 
mor ... effective than clonidine and lhat pimozide and penfluridol (m)t commer
cially available in the US) may have comparable efficacy in the management 
of Tourelle's syndrome. Wcll-colllrollcd clinical studies comparing the eflicacy 
and safety ofpimozide and other agenls used in the management ofTourellc's 
syndrome ure needed . 

Comorbid Conditiolls Patients with Tourcttc's syndrome oflcn ex
hibit comorbid conditions (e.g .. ADI·ID. obsessi\'e-compulsive disorder). Al
though eNS stimulants. including amphetamines. have been reported to ex
acerbate motor and vocal tics in p:llients with Tourette ' s syndrome, results of 
several studies indicate that stimulants arc effective in the management of 
ADHD in patients with Tourell~ ' s syndrome and the mte of tics is not increased 
in the majurity of patients. In patients in \Jhqm the rate of lies increases. some 
experts rccomnwlld addi tion of an a.adrenergic agonist (e.g .. clonidine. guan
facine). risperidone, pimozide. or haloperidol. Clonidine or guanfacine have 
been used in the management ofrADHD, Although less effective thall stimu
latHs. c10nidine :IIlti guanfacine do not increase the 'frequency or sevt.!rity of 
tics. Tricyclic i1lltideprt.!ssants (e.g ., imipramine. nortript yline) also lIIay be ust.!d 
for the Ireaunent of mild cases of ADHD and concomitant tics or Touretle's 
syndrome in pm ients who do not respond to orlOlherwise do nOi tolerate stim
ulants. in whom tics are exacerbated by stimul:mls, or Ihose \ .... ho dcvelop clin
ically imponant depression . 

In addition . there is a high incidence of obsessi\'e-compulsiv ... disorder in 
patients 'with Tourettc's syndromc, Many clinicians recommend Ihat patients 
with Tourclle' s syndrome and cocxi .~ ting obsessive-compul sive disorder fC

ceive therapy with a selective serotonin-reuptake inhibitor or a selcctive se m
tonin- and norepinephrine-rcuptake inhibitor/(e.g., citalopram • . fluoxctine. nu
voxamine. paroxetine. senrali nc. venlafaxincl Illone or. if needed, in 
combination wiih buspironc, c1onazepam. lithium, or:J dop'lmine fl."'Ccp tor an
tagonist. In a limited number of patients. olher drugs (e.g .. c1omipr.Jmine, ris
peridolle) also have been effecti ve in Ihe management of this comnrhid con-
dition. I -

" l'll.J .\ 
• Schizophrenia Pimozide hus been used for the symptomutil: manage
mcnt of a vari ety of psychiatric illnessest. principally schizophreniat . but other 
agent s generally are preferred. 

Pimozide appears to be liS effecli\'e as phenothillzines or haloperidol for 
the symptomatic managcment of schizophreniat , 11le dro£ is effective in re
ducing halludn,.nions. thoug~t disorders. change in affect. and autism. Pil\lo
zide also appc:Jrs to be effectivc for tile manugelllelll of sociul adjustmcnt prob· 
lems, cmotional withdrawal, moLor retardati911 , apathy, and conceptual 
disOf£anization. Delusions. bi7.:JfTe mannerisms, chronic paranoia. anxiety. 
gUilt feelings, disorientation. and hostility also ll1:ly be reduced during Ihcmp)' 
with Ihe drug, Pimozide should 1101 be used for the managemenL o f schizo
phrenia in pat ients \ .... hose main m:Ul,ifestations inc lude excitement . agi t,uion. 
or hyperactivity. hecause the eflkncy or the drug in rtles \.! patients hus not been 
estllblished. (' I 

Pimozidc al so has been used for the symptomutic managemcnt or Ul:ule 
schizophrenic episodest. Results of initial clinical sludies were not encourag
ing. but sub:oequent uncontrolled clinical studies suggest that pimozide may be 
c lTecli\'c in Ihe mllnagement o f :Icule schi7.ophrenic episodes when used Ht 
dosages substuntially higher dum those used for the management of schizo
phrenia. Limited data suggest thai high-dose pimozide therapy may be as ef
fective ali haloperidol or phenolhiazincs: however, the frequency and severity 
of pimozide-induced eXlrapynunidal reactions arc incre:tscu at high dosages. 
Pimozide current ly is 11O! recommended for the management of acutc schizo-
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phrenic episodes. For funher infonnation on the symptonlalic management of 
schizophrenia. see Uses: Psychotic Disorders, in the Phenothiazines General 
Statement 28:16.08.24. 

• Mania Pimozide has been used for the management of manic episodest 
(mania) in patients with major affective disorders. Allhough limited data sug
gest that pimozide may be as effective as phenOlhiazines, the cffic<lcy of the 
drug has not been clearly established, and pimozide currently is nOT recom
mended for the management of manic episodes. 

• Behavioral Disorders The efficacy of pimozide for the management 
of behavioral disorders in patients with mental retardation has nOI been estab
lished. but limited data suggest that the drug may reduce irritability, anxiety, 
and hyperact ivity and improve social behavior in mentally retarded adolescents. 
without substantially uffecling cognition or leuming perfonnance. Funhercon
trolled slUdie5 are needed. 

• Dyskinesias Pimozide has been used for Ihe managemenl of various 
dyskinesiast, including chronic progressive hereditary chorea (Huntington's 
chorea), acute chorea (Sydcnham's chorea), tardive dyskinesia. and tardive 
dystonia; however. the usefulness of the drug for the managemenl of dyski
ncsias is questionable bec;lUse it has both dyskinesia-alleviating and dyskinesia
producing propertie!i . Because pimozide tends to worsen parkinsonian symp
toms, the drug should not be used for the management of Icvodopa-induced 
dyskinesias in patients with parkinsonian syndrome. 

• Other Uses Results of uncontrolled clinical studies suggest that pi
mozide may oc useful for the management of phencyclidine-induced psycho
sist or various personality disorderst (e.g .• paranoid. schizoid. compulsive). 
Pimozide also has reponedly been beneficial in some patients for the manage
ment of pathologic jealousyt, erotomaniat. and monosymptomatic hypochon
driacal psychosist, including delusions of parasitosis. 

Although pimozide has been used in the treatment of anorexia nervosat, 
use of the drug for this purpose docs not appear to provide substantial benefit. 

Dosage and Administration 

• Administration Pimozide is administered orally. The drug may usu
ally be administered once daily but also may be given in divided doses, par
ticularly if once-daily dosing is not well tolerated. Some clinicians recommend 
administration of the drug as a si ngle dose at bedtime to minimize adverse 
effects. 

• Dusage When pimozide is used for suppression of motor and vocal tics 
in patients with Tourettc's syndrome. thc initial dosage of the drug !ihould bc 
low and dosage adjustment s should be made gradually. Dm-mge of pimozidc 
must be carefully adjusted to balance symptomatic relief and the suppression 
of tics against the adve~ effects of the .drug. Patients receiving pimozide 
should have an ECG perfonned before therapy with the drug is initiated and 
periodically therenfter, particularly during the period or dosage adjustment. 
(Sec Cautions: Precautions and Contraindications.) 

Adult Dosage For the suppression of motor and vocal tics in adults 
with Touretle's syndronu:. the usual initial dosage Of pimozide is 1- 2 mg daily. 
The manuracturer and :~ome clinicians state that dosage may be increased every 
other day according to the patient's tolerance and therapeutic response. Because 
of pimozide's prolonged eliminution half-life. other clinicians suggeslthat dos
age be increased at longer intervals (e.g .. every 5-7 days) until signs and symp
toms of the disorder decrease by at least 70%, :tdverse effects occur without 
symptomatic henefit , or symptomutic benefit and adverse effects occur at the 
same time. If adverse effects arc minimal and do not interrere with functioning 
(e.g., dry mouth. slight sedat ion) but adequate response has not been achieved. 
dos:lge should not oc increased further until these adverse efrects resolve. If 
adverse effecls interrere with functioning but arc not severe, dosage can be 
reduced by I-mg increments at weekly intervals until such effects resolve. 
Dosage should be reduced by 50% immediately or the drug withheld if severe 
adverse erfccts occur. (Sec Cautions: Precautions and Contrilindkations.) Once 
serious adverse effects resolve. therupy can be reinstituted with more gradual 
titrmion, increasing dosage at intervals ranging from 7-30 duys. Most pntients 
are adequately treated with dosagcs less than 0.2 mg/kg daily or 10 mg daily. 
whichever is less, and the manufacturer recommends that these dosages not be 
exceeded. 

Pediatric Dosage For the suppression of motor and vocal tics in chil
dren with Tourellc's syndrome, the usual initial dosage of pimozide is 0.05 
mg/kg daily. preferably at bedtime. The dose may he increased every third day 
to a maximum of 0.2 mg/kg or 10 mg per dny. Reliable dose-respollse dnta for 
the efrects of Ihe drug 011 tic manirestations in children younger than 12 years 
of age are not avnilahlc. 

Dosage of pimozide during prolonged maintenance therapy should be kept 
at the lowest possible effective level. Once an adequate rcsponse has been 
achieved, periodic attempts (e.g .• every 6-12 months) shou ld be made 10 reduce 
dosage of thc drug 10 detcnninc whether the initial intensity and frequency of 
tics persist. When allcmpting to reduce the dosugc of pimolide. consideration 
should be given to the possibility that observed increa..'ies or tic intensity and 
frequency may represent a transient, wilhdrawal-rcluted phenomenon rmher 
thull U return of the syndrome's symptoms. Before concluding that an increase 
in tic manifestations is a function of the underlying di sorder rather than a 
response to drug withdrawal , at least 1-2 weeks should be allowed to elapse. 
If pimozide therapy is to be discontinued, dosage of the drug should be grad
Willy reduced. 
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Cautions 

• Nervous System Effects The most rrequent and potentially severe 
adverse effects or pimozide involve the eNS. 

EXlrapyramidal Reactions Extrapyramidal reacti ons occur fre
quently with pimozide. especially during the first few days of therapy. In mnsl 
patients. these reactions consist of parkinsonian symptoms (e.g .. tremor. rigid
ity, akinesia) that are mild to moderate in severity and usually reversible fol
lowing discontinuance of the drug. Dystonic reactions and feelings of motor 
restlessness (i.c .. akathisia) occur less frequently. Generally. the occ urrence 
and severity of most extrapyramidal reactions arc dose related because they 
occur at relatively high dosages and disappear or occome less severe following 
a reduction in dosage: however. severe extrJp}'ramidal reactions have report
edly occurred at relatively low dosages. Extrapyramidal reactions appear to 
occur in about 10-15% of patients receiving usual dosages of pimozide. Ad
ministnuion of anticllOlinergic antiparkinsonian agents (e.g .. benztropine. tri
hexyphenidyl ) or diphenhydramine may be necessary 10 control parkinsonian 
extrapYfilmidal reactions. If persistent extrapyramidal reactions occur. pima
zide therapy may have to oc discontinued. 

The most common dystonic rcuction is torticollis, which generally is ac
companied by orofacial symptoms and, in some instances. oculog.yric crisis. as 
we ll as spasms of the face. tongue. and jaw. Dyskincsias or the mouth and 
throat arcas. trismus, dysarthria, musde cramps. and athetoid movements have 
occurred occasionally. 

Akathisia occurs relati vely frequently in pmienls rct:eiving pimozide. but 
usually can be managed by reducing the dosage of pimozide or by concomitant 
administr.ltion of an anticholinergic antiparkinsonian agent. diphenhydmmine. 
a bcnzodiazepine, or propranolol. 

Like other antipsychotic agents. pimozide has been associated with neu
roleptic rnalignam syndrome (NMS). a pOlemiuUy falal syndrome requiring 
immcdiale discontinuance of the drug and intensive symptomatic trealmen!. 
For addilional infonnation on NMS, sec Extrapyramidnl Reactions in Cautions: 
Nervous System Effects, in the Phenothiazines General Statement 28: 16.08.24. 

Tardive Dyskillesia Like other antipsychotic agents. pimozide has 
been associated with persistent dyskinesias. Tardive dyskinesia may occur in 
some patienl~ during long-tenn administrJtion of pimozide or pos.'iibly follow
ing discontinuance of the drug. The risk of developing tardive dyskinesia ap
pears to be grealer in geriatric putients receiving high dosages or the drug. 
especially females. The symptoms arc persistent and in some patients appear 
to be irreversible. Tardive dyskinesia is characterized by rhythmic involuntary 
movements or the tongue, face. mouth, or jaw (e.g .• protrusion of the tongue, 
puffing of,cheeks. chewing movements. puckering of the mouth), which some
times may be accompanictl by involunmry movements of the extremities and 
trunk. Although not dearly established, the risk of developing the syndrome 
and the likelihood that it will become irreversible may increase with the du
ralion of themp}' and IOtal cumulative dose of antipsychotic agent(s) ndminis
tered: however. the syndrome may occur, although much less frequently, after 
relutively shon periods of treatment with low dosages. There is no proven or 
unifonnly effective treatment for tanlive dyskinesia; anticholinergic anti par
kinsoninn agents do not alleviate and often exacerbate the symptoms of this 
syndrome. If possible, antipsychotic agents should he discontinued if signs or 
symptoms of tardive dyskinesia occur. The syndrome moly p:lrtiaUy or com
pletely remit if untipsychotic agenL~ arc discontinued, although some patients 
may require mnny months for improvement. Tardive dyskinesia may be masked 
if therapy is reinstituted, dosage is increased, or thempy with another antipsy
chotic agent is initiated. The effect that masking of the symptoms may have 
on the long-tenn course of the syndrome is not known. Fine vemlicular move
ment o f the tongue may be an early sign of tardive dyskinesin: prompt discon
tinuance of pimozide after this sign occurs may prevent development of the 
syndrome. 

In general, abrupt withdrawal of antipsychotic ilgents following short-tenn 
administration is not associated with adverse

l 
effects; however, tmnsient dys

kinetic signs have rccurred following abrupt withdrawal in some pmients re
ceiving maintenance therapy. In some of these patients, the dyskinetic move
ments arc indistinguishable. e;<cept on the basis of duration. from persistent 
tardi ve dyskinesia. It is not known whether grudual withdrawal of antipsychotic 
agents reduces the incidence of withdmwal-emergem neurologic signs: how
ever. if pimozidc therapy must be discontinued, gmdual withdf'J.wai of the drug 
is recommended, if possible, pcnding funher accumulation of data. 

Olller Nervous System Effects Pimozide is generally considered to 
be. relalively nonsedating compured with other antipsychotic agents. but seda
tion, lethargy. nnd/or drowsiness appeur to be the most common adverse effects 
of the drug in patients with Tourette 's syndrome. Other advcrse nervous system 
cffects of pimozide include insomnia, dizziness. excitement. agitaiion, nerv
ousness, fainting, aggressiveness, irritability, anxiety. tension. headache. de
pression, decreased allentiveness. confusion, nightmares. hallucinations, pho
bia. impaired motivation, speech disorder. handwriting chun£c. fatigue , 
weakness, transient affective disturbance. and aggravation of psychotic symp
lomatology. Rarely. pimolide has been associated with seizures. including: 
IOnic-clonic (grand mal) seizures, in patients without a previous history of 
se izure disorder. 

Adverse anticholinergic effects of pimozide include dry mouth. blurred 
vision, dimculty with accommodation, urinary retention, constipation. and uri
nary and fecal incontinence. 
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• Cardim'3scular EtTec.s Vnrious ECG changes, such as prolong'llion 
of the QT (including QT,) interval: flattening, notching. and inversion of the 
T wave; and appearance of U waves, huve occurred in some patients receiving 
pimozidc. The clinical importance of pimozidc-induccd ECG chunges has not 
been clearly established, but some clinicians be lieve Ihal the changes are com· 
pamble to those induced by phenothiazine.'i. Sudden. unexpected deaths have 
occurred in some paticnlli receiving high doses of the drug (Le., exceeding 10 
mg; in the range of 1 mg/kg) for condi tions other [hun Tourettc's syndrome or 
in pmicnls receiving concomitant pimozidc and ciarilhromycin. (Sec Drug In
Icmclions: Drugs and Foods Affecting Hepatic Microsomal Enzymes.) A pos
sible mechanism for these deaths is prolongation of the QT interval, predis
posing the patients to ventricular urrhythmia. Patients receiving pimozide 
should have ECG eV<l luations hefore lind periodically during therapy with the 
drug. (Sec Cautions: Precautions and Contraindications.) 

Pimozidc rarcly may producc hypotension, orthost;nic hypotension. hyper
tension. tachycardia, or palpitations. In some palients, particularly gerialric or 
debilitutcd palienls. transient hypotension for several hours after ;)dminislration 
of the drug has occurred. 

• Endocrine and Metabolic Effects Amenorrhea, dysmenorrhea, 
and mild galactorrhea have occurred in some palients receiving pimozide. Like 
olher :mtipsycholic agems. pimozide increases serum prolactin concentrations. 
(Sec Cautions: Mutagenicity and Carcinogenicity.) Loss of libido, impotence. 
and weight gain or, more frequently. weight loss, has occurred in patiems 
receiving pimozide. 

• GI Effects Adverse GI' effecls of pimozide include increased saliva
tion, nausea. vomiting. anorexia, OJ distress, diarrhea, constipation. and abo 
dominal C'rJmps or pain. nlirst, altered taste, gingival hyperplasia, and in· 
creased appetite nlso have been reported. " 

• Olher Adverse Effects RJsh. urticaria, skin irritation, facial edema 
(may be severe). periorbital edema, sweating, cataracts, visual disturbances or 
sensitivity 10 light. chest pain, nocturia, and urinary frequency have been re· 
ported in patients receiving rimozide. Hemolytic anemia also has occurred in 
pimozidc-,reated pmients, although p causal relationship to the drug ha!:i not 
been establ ished. Hyponatremia has occurred in patients receiving the drug 
following marketing approval. 

nle possibility Ihal pimozide may cause olher adverse effects reported with 
olher antipsychotic agents should be considered. In addition, becau!:ie clinical 
experience wi th pitnozide for Ihe nutnagement of Tourette's syndrome is lim
ited, unCOmmon adverse effects may not have been detected to dute. II 

• Precautions and Contra indications Pimozide shares the toxic po
tentials of other antip.~ychotic agents (e.g., phenOlhiazines, butyrophenones), 
and the usual precautions associated with therapy with these agents should be 
observed. (Sec Cautions in the PhenOlhi:lzines Generul Statement 28: 16.08.24.) 
Because treatment with pimozide exposes the palient to potentially serious 
risks, the decision 10 usc the drug for the long-term management ofTourettc 's 
syndrome should be carefully considered b}' the patient (and/or the patient'S 
family or guardians) and the physician. The use of pimozide for the manage
ment of Tourelle's syndrome involves different considerJtions of risks and 
benefits than the use of other antipsychotic agents for other conditions. Because 
the goal of treatment is symptomatic improvement, the patient'S view of thc 
need for treatment and assessment of response are critical in eva luating the 
relative benefits and risks of pimozide therapy. Patients should be infonned 
that pimozide has an adverse efreCI profile similar to thai of other antipsychotic 
agents and that adverse effects aSSlj'ciated with these agents may occur with 
pimozidc. ' 

Qeriatric patients with dementia-related psychosis treated with either con
ventional (first-gencT<ltionJ or atypic:ll (second-gcneT<llion) antipsychotic a£cnts 
arc :1' an increased risk of monality. For additional infonnation on the use of 
antipsychotic agents for dementia-associaled psychosis and other behavioral 
disturbances. sec Geriatric ConsideT<ltions under Psychotic Disorders: Schizo
phrenia and Other Psychotic Disorders, in Uses and sec ;)Iso Gautions: Geriatric 
Precautions, in the Phenothiazines General Statement 28:16.0~.24. 

Because of the likelihood thai a proponion or patients receiving long-Ienn 
therapy with an antipsychotic agent will develop tardive dyskinesia, patient!:i 
in whom long-tenn pinll17.ide therapy is conside red shou ld be fully infonned, 
if possible, about the risk of developing this syndrome. The decision to infoml 
the plllieni (and/or the p:llient's famIly or guardians) shou ld take into account 
the clinical circumstances and the competcncy of the patiCnilO understand Ihe 
information. Because or the risk of tardive dyskinesia. long-Ienn pimozide 
therapy should genemlly be reserved for paticnls whose syndrome is responsive 
to Ihe drug and ror whom alleOlmive, equally effective, but potenlially less 
toxic therapy is not uvuiJable or appropriate. In pntiems requiring long-term 
treatment, the smallest effective dosage and shonest duration or therapy pro
ducing an adequate clinical response should be employed. Patients receiving 
pimozidc should be evaluated periodically 10 determine whether maintenance 
dosage could be decreused or the drug discontinued. 

Becuuse !:iudden, unexpected deuths. which may be reluted to an effecl of 
pimozide on the hean. have occurred in some patienl'!' receiving high doses of 
the drug (i.e .. excccdint; 10 mg; in the range of I mg/kg) for conditions other 
than Tourelle's syndrome. an ECG shou ld be pcrfonned before pimozide ther
apy is initiated and periodically thereafter, particularly during the period of 
dosage udju!:itment. Some clinicians recommend that u cardiologist be consulted 
before initiating therapy wi th the drug in patients with a baseline QT, interval 
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exceeding 440 ms. Patients should be instructed I/O( 10 exceed the prescribed 
dosage and should be uwnre of the need for the initial ECG and follow-up 
ECGs during pimozide therapy. Prolongation of the QT" interval tQT interval 
corrected ror rJte) to grealcr than 47() m,~ in children or 520 ms in .. dulls. or 
more than 25% beyond the patient's pretreatment value, or the development or 
other T-wave abnormalities should be considered a b:lsis ror stopping rurther 
dosage increllscs and considering a dosugc reduction. Dosage reduction also 
should be conside red if bradycardiu (less than 50 bplll) occurs. Some dinicians 
recommend that pimozide be withheld ifT-wave inven;ion. U waves. or cardiac 
arrhythmia occurs and rcinslitUied only ufter ECG findin£s ;)rc numJaI. Because 
pimozide may cause ECG changes, the drug should be used wi th cnution in 
patients with cardiovascular disorders. Because hypok:ilemia has been associ
ated with ventricular arrhythmias, potassium insuffi ciency secondary to diu
retics, diarrhea, or other causes should be corrected before pimo7.ide therapy 
is initiated. and nonnal serum pOlassium concentrations should be m;linlaincd 
during pimozide Iherapy. 

The cl inical imponance is not known, but pimozide has produced a dose
related increase in benign pituitary tumors in !em ale mice. (Sec Cautions: Mu
tagenicity and Carcinogenicity.) The tUlllorigenic potential of pilllozide should 
be given careful consideration by the patient and physician in the deci sion 10 
use the drug, especially if the patient is you ng and long-ternl therapy is untie
ipated. 

PatienlS should be wamed that pilllozide Illay impair their ability to pcrfonn 
activities requiring mental alertness or physical coordination (e.g .. operating 
machinery. driving a motor vehicle), especially during the lirst few days of 
thempy. 

Because pimozide produces adverse anticholinergic efrects. the drug should 
be used with c;lUtion in ind ividuals whose condi tions may be aggr.Jvuted by 
anticholinergic activity. 

Like olher antipsychotic ;Igents. pimozide should be used with caution in 
patients rece iving anticonvuls<lnt agents :md in those with EEG ahnonnalities 
or a history of seizures because the druJ; may lower the seizure threshold. If 
necessary, adequate anticonvu lsant thempy shoufd be maintained during pi· 
mozide therapy. 

Pimozide should be used with caution in patients with hepatic or rennl 
impairnlenL 

Because pimozide hm: an ant\i.:mctic effect, the drug should be used with 
caution when suppression of nausea and vomiting might obscuft..' diagnosis or 
an underlying physical disorder. 

Because increascd plusma concentrations or pimozidc huve occurred fol
lowing concomitant use of pimozide and seflraJine, the manuracturers of pi
mozidc and seflr'.Jline state that concomi tant usc of the druJ,!s is contraindicated. 
In addition, increased plasma pimozide concentrations were observed during 
concurrent usc wi th paro.xetine. nlC manufacturers of paroxetine state that con
comi tant use of these,drugs is contraindicated because of the narrow therapeutic 
index of pimozide and its known ability to prolong the QT interval. Because 
of the risk of QT·inlerval prolongation. the manufacturer of cilalopr;un hydro
bromide and escitalopr'.Jm oxalale stales that concurrent usc of either of these 
drugs wi th pimozide is contraindicated. Concurrent usc of pimozide and lIunx
ct ine also is contraindicated because of the. potential for ;Idvc,rse drug intcrac
tions or QTc prolongution. In 1Ilidition, l1uvoxamine shou ld not be U!:icd con
currently with pimozide. (Sec Drug Interactions: Selective Serotonin-rcupt;lke 
Inhibitors.) 

Because pimozide prolongs the QT interval. the drug also is contraindicated 
in patients with cong.en ital long QT syndrome or iI history of cardiac :Irrhylh
mias, and in patients receiving other, drug .~ that prolong the QT inter\';tlor that 
inhibit the metabolism of pimozide by inhihiting the cytochrome P-450 (eYP) 
3A4 isoenzyme such as macrolide antibiotics (e.g., clarithromycin, erythro
mycin. azilhromycin, dirithrOinycin. troleandomyc in ), azoic antifung;11 agenls 
(e.g .. itrnconazole, ketoconazolc). proteuse inhibitors (e.g" ritonav ir, !iOlquina
vir. indinavir. nelfinavir), nefazodone, or zi1cuton. (Sec Dru!! Interactions: 
Drugs Thm Prolong thc QT Interval, and Drugs :lOd Foods An~cting Hepm ic 
Microsomal Enzymes.) 

Pimozide is contraindicated in the treatment of simple tics or tics other than 
those associated with Tourellc's syndrome. Pimozidc should not be used in 
patients rece iving drugs Ihat may c;mse motor and vocal tics (e.g .. pemoline 
[no longer commercially avuilable in the US], methylphenidate. amphetamines) 
until 'such &ugs havc been withdrawn to determine whether the drugs or TOUT
elle's syndrome is responsible for the tics. 

Pimozide is conlraindicOlted in patients with known hypokalemin or hy
pomagnesemia. 

Pimozidc is contraindic:lled in patients with severe toxic CNS depress ion 
or in those who are comatose from an)' cause: patients with blood dy.~crasias, 
depressive disorders, or parkinsonian syndrome: and in patients who arc hy
persensitive 10 the drug. It is not known whether cro;s-sensiti vity exists among 
nntipsychotic .t£ents; however, pilllozide should be used wi th particular caution 
in patients with known hypersensitiv ity tn other antipsychotic agents. 

• Pedialric Precautions The onset ofTourettc' s sy ndrome usuilily oc
curs between the uges of 2 and 15 years. but data on the. usc and eflic<lcy or 
pimozide in children younger than I~ year.~ of age lire limited. Further study 
is needed to fully evaluate the U!:ie and efficacy or the drug for Tourelle's 
syndrome in this nge group. Limited clinical el'idence suggests that Ihe sa fety 
profile of pimozide in children aged 2-12 yeurs generally is comparable to that 
observed in older patients. Sufety ami efficacy of pimozide for the mUllagement 
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of other conditions in children have not been evalualed. and use of Ihe drug in 
children for any condition other than Tourelle 's syndrome is 110/ recommended. 

• Mutagenicity and Carcinogenicity No evidence of pimozidl!-in
duced mutagenesis was secn in the Amcs microbial mutagen test, the micro
nucleus test in rals. or the dominant lethal assav in mice. 

No evidence of carcinogenesis was seen in ralS receiving oral pimozide 
dos<Jges up 10 50 times the maximum recommended human dosage for 2 years; 
however, because of the limited number of rats surviving the study, the meaning 
of the results is unclear. Reversible gingival hyperplasia has occurred in dogs 
rece iving oml pimozide dosages greater than 1.5 mg/kg daily (about 5 times 
Ihe maximum recommended human dosagc) for 12 months, and has occurred 
in at least one patient rcc..-:iving thc drug following nwrketing approval. Fol
lowing or.!1 administration of pimozide 0.62, 5. or40 mglkg daily for 18 months 
in mic"-: , dose ·related increases in the incidence of pituitary :ldcnomas and mam
mury gland adenocarcinomas werc observed in females . Pituitary changcs at a 
dosage of 0.62 mg/kg daily wcre characterized as hyperplasia, while benign 
adenomas occurred at the higher dosages. Thc mechani sm of pimozide-induced 
piluitary tumors in mice and Ihe clinical importunce of this linding arc nOl 
known: however, thc tumorigenic potential 01' pimozide should be given careful 
considcration by the patient and physician in the deci sion to use the drug, 
especially if the patient is young and long-term thempy is anticipated. 

Although an increase in mmnrnary neoplusms hilS been found in rodents 
following long-tenn administration of prolactin-stimulating :mtipsychotic 
agents. no clinical or epidemiologic studies conducted to dute have shown an 
association between long-Ienn administration of Ihese drugs and mammary 
tumorigenesi s in humans. Current evidence is considered too limited 10 be 
conclusive, and further study is needed to dctermine the clinical importance in 
most patients of elevated serum prolactin conccntnuions associated with anti
psychOlic :lgents. Because in vitro tests indicate tl1:l1 approximately one-third 
of human breasi cancers arc prolactin dependent, pimozide should be used with 
c:lUtion in patients with previously detccted breast c:mcer. 

• Pregnancy, Fertility. and Lactation Reproduction studies in rats 
nnd rabbits using oral pimozide dosages up to 2.5 mg/kg daily (up to about 8 
times the maximum recommended human dosage) have not revealed evidence 
of fetal malfonnation; however. in rats receiving oral pimozidc dosages of 2.5 
mg/kg daily or higher. a decreased pregnancy r:lle, increased fetal resorption , 
and rctarded development o f fe tuses occurred. The observed effects may have 
re.~u1ted from delay or inhibition of implantation. In rabbits, dose-relmed mu
temotoxidty, mortality, decrcascd weight gain. and embryOloxicity, including 
increased fetal resorption. occurred. There arc no adequate :lnd controlled stud
ies to date using pimozide in pregnant women, and the drug should be used 
during pregnancy onl y when the potential bencfits justify the possible risks to 
the fetus. ' 

Reproduction studies in animals using oml pimozidc were not adequate to 
fully aSSC!iS potential effects of the drug on fertility. Female rats recciving oral 
pimol idc dosages up to 2.5 mg/kg daily had prolonged estrus cycles. 

It is not known whether pimozide is distributed into milk . Because of the 
potential for serious adverse reactions (e.g .. tumorigeni ci ty, unknown cardio
vascular effects) to pimozide in nursing infants, a deci sion should be made 
whether to discontinue nur.~ing or the drug, taking into account the importance 
of thc drug to the womnn. 

Drug Interactions 

• Selective Serotonin-rcuptakc Inhibitors Citalopram In a 
controlled study, allministration of a singlc 2-mg dose of pimozidc in individ
uals n.'Cciving citalopram (40 mg once daily for II days) wus associated with 
mean increases in the QTc interval of approximutely HI Illsec compared with 
pimozide given alone. Citalopram did not substantially arrect the mean AUC 
or peak plasma concentrati ons of pimozide. TIle mechanism for this potcnti<J1 
phannacodynamic interaction is not known. The manufacturer of citaloprnm 
hydrobromide states that concurrent use of dllllopram and pimozide is contra
indicated. 

Escitalopram In a controlled study, administration of a single 2-mg 
dose ofpimozide in individuals receiving racemic citalopram (40 mg once daily 
for II days) was associated with mean increases in the QTc interval of ap
proximately JO mscc compared with pimozide given alone. Racemic citalopram 
did not substantially affect thc meun AUe or peak plusma concentmtions of 
pimozide. Concurrent pimozide and cscit:llopram administration has not been 
specifically eV:llualed 10 date . Pending further accumu lation of data. the man
ufacturer of escitalopmm stutes that concurrent use of cscitalopram and pi
mozide is contraindicated. 

Fltwxeti"e Clinical studies evaluating pimozidc and other antidepres
sants have demonstrmed an increase in advcrse drug interactions or QT, pro
longation during combined therapy . In addition , rare cllse reports have sug~ 

gested poss ible :ldditive cardiovascular effects of pimozidc and fluoxetinc , 
resulting in bradycardia. Marked changes in mental status (e.g., stupor, inability 
to think clearly) and hypcrsalivation also were reported in onc woman who 
received both drugs concurrently. Although a specific study evaluating con
current pimozide and Huoxeline has not been perfonned to date, concurrent use 
of these drugs is contraindicated because of the pOlcntiul for advcrse drug 
interactions or QT~ prolongation. 

Fillvoxamille Concomitant usc of fluvoxamine is contraindicated in 
putients receiving pimo7.ide. since f1u voxamine may inhibit the metabolism of 
pimozide and increase Ihe potential for serious adverse cardiac effects. 
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Paroxetine In a controlled study, concurrent administrmion of singh! 
2-mg doses of pimozide in healthy individuals recei ving paroxetine (dosage 
titrated up to 60 mg daily) was associmed wilh mean increascs of lS I and 62% 
in the area under the plasma concentration-time curve (AUe) and peak pla<;ma 
concentrations ofpimozide. respectively, compared with pimozide gi ven alone. 
The manufacturcrs of paroxetine state that concomitant use of paroxetine and 
pimozide is contmindicuted because of the narrow therapeutic index of pimo
zide and its known ability to prolong the QT interval. 

Sertralille Administrution of u single 2!mg dose of pimozide in indi-
viduals recciving sellrulinc 200 mg daily has resulted in a mean increase of 
about <10% in pimozide AUC and peak plasma concentt:Ltions, but was not 
associated with changes in ECG pammelers. The effcct on QT interval and 
phamlacokinelic parmTleters of pimozide administered in highcr doses (i.e .. 
doses excecding 2 mg) in combination with sertraline is a" yet unknown. Con
comiTant use of senralinc and pimozidc is contraindicated because of the low 
therapeUTic index of pimozide and because the reponed interaction between the 
2 drugs occurred at a low dose of pimozide. The mechanism of this intemction 
is as yet unknown. 

• Other eNS Agents Pimozide may be additive With. or may potentiate 
the action of, other CNS depressants such as opiates or other lInalgesics, bar
biturates or other sedatives. anxiolytics, or alcohol. When pimozide is used 
concomilantly with other CNS depressants, caution shou ld be uscd to avoid 
excessive CNS depression. 

• Drugs That Prolong the QT Interval Because pimozide prolongs 
the QT interval. un additive effect on the QT interval might occur if the drug 
is administered with other agents that may prolong the QT interval such as 
phenothiazincs, tricyclic antidepressants, or anliarrhythmic agcnts. Therefore , 
the milllufacturer states that pimozide is contraindicated in patients receiving 
dofetilide, quinidine, sOIalol, and other class IA and III antiarrhythmics: chlor
promazine, droperidol. mesoridazine (no longer commercially aV:lilable in the 
US), and thioridazine: gatifioxacin , moxifloxacin, and sparfloxacin; halofan
trine (licensed in the US but not commcrcially available); mefloquine; pemam
idine; arsenic trioxide; levomethadyl acetate (no longer commercially avai lable 
in the US); dolasetron mesylate: probucol (no longer commercially avui lable 
in the US): tacrolimus; zipra"idone; and any othFr drugs thm have dcmonstmted 
QT prolong:ltion as one of their phannacodynamic effects. (See CaUTions: Car
diovascular Effects and see al so Cautions: Precautions and Contraindications.) 

• Drugs and Foods Affecting Hepatic Microsomal Enzymes 
Prolongation of QT interval and, rarely, serious cardiovascular effects, includ
ing ventricular arrhythmias and death, have been reponcd in patients receiving 
drugs that inhibit the cytochrome P-450 (CYP) 3A4 isoenzyme such as ma
crolide antibiotics (e.g., clarithromycin, crythromycin. aziLhromycin, diri thro
mycin, trolcandomydn), azoic antifungal agents (e.g .. itraconuzole, ketocona
zoic), prolease inhibitors (e.g .. rilonavir, saquinavir, indinavir, nelfinavir), 
nefazodone , or zileuton concomitantly with pimozide. Macrolidc antibiotics 
inhibit metabolism of pimozide, which may result in increased plusma conccn
trations of unchanged drug. Such alterations in phannucokinetics of pimozide 
may be associated with prolongation of the QT and QTc intervals, and. rarely, 
llssocimcd with ventricular arrhythmias. The manufacturc[ of pimozidc states 
Ihm concomitant administration of pimozide and macrolide antibiotics, azoic 
antifungul agenl<;, protease inhibitors, nefazodone, or zileuton is contraindi-
cated. I 

Patients receiving pimozide should avoid grapefruit juice hccau!ie it may 
inhibit drug metabolism by the CYP3A4 isoenzyme. 

Bec,.use pimoz.ide also may b..-: melabolized by the CYPlA2 isoenzyme, 
the mnnufacturer slates the theoretical pOlential for drug interactioll .~ with drugs 
that inhibit this cnzyme system should be considered. 

Acute Toxicity 

• Pathogenesis The acute lethal dose of pimozide in humans is not 
known. The oral LD~ of pimozide is 228, 5120, 188. and 40 mglkg in mice, 
rats, guinea pigs, and dogs, respectively. TI1C IV and subcutaneous LDjo-~ of 
pimozide arc 11.1 and 40 mglkg. respectively, for micc. and 5 and 40 mglkg. 
respectively, for rats. 

• Manifeslations In general, overdosage of pimozide fIlay be expected 
to produce effects that are eKtensions of phannllcologic effects and adverse 
reactions, predominantly ECG llbnonnalities (including prolongation of the QT 
interval and torsades de pointes). severe extrapyramidal reuctions, hypotension, 
seizures, and comatose statc with respiratory dcpression. 

A 17-year-old female who reportedly intemionally ingested 100 mg of pi
mozide and underwem gastric lavage (apparently no drug was recovered) had 
a complete and uneventful recovery CXCCpl for slight tremor of thc extremities 
thut subsided within a few hou rs after ingestion. A 2~-year-old malc who 
accidentally reportedly ingested 60 mg ofpimozide exhibited mild extrapyram
idal symptoms that subsequent ly subsided, and the patient recovered com
pletel y. Delayed-onset dystonia, hypotension. tachycardia. and drowsiness 
were reponed in an 18-month-o ld fcmal e who ingested up to 6 mg (0.5 mg! 
kg) of pimozide; manifestations developed more than 11 hours after the acci
dental ingestion. Thc dystonia subsided over the following 12 hours while the 
drowsiness and tachycardia persisted for 40 hours. The child recovered fully 
without sequelae. 
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Plmoztde 

• Treatment Tremmcnl of pimozidc overdosage gencr.dly involves 
symptom:uic and supponivc care, with ECG, blood pressure, and rcspirJlory 
monitoring. There is no specific alllidOie. for pimozide inloxicalion. 

Following acute ingesti on of the drug. the stomach should be emptied im
mediately, preferably by gastric lavage. II" lht! patient is comatose, having sei
zures, or lar.:ks the £:Ig reflex. gastric lavage may be pcrfonncd if an endotru
chealtubc with cu ff inllutcd is in place to prevent aspiration of gastric comellis. 
As in Ihe case of phenothiazine overdosage, induction of emesis shou ld gen
erally I/O/ be unempted because II pimozide-induccd dystonic reaction of Ihe 
head or neck may result in aspirution of gastric contents during emesis: how· 
ever, if the ingestion has only recently occurred (i.e .• within an hour or so). 
induction of emesis may be considered. Following gastric lavage and/or cmesis. 
activated charcoal should be administe red. A patent aimay should be estab
lished. us ing controlled or mechanically assisted respiration a<; necessary. ECG 
monitoring should be initiated immediately and continued until ECG parame
ters are within nonnal ranges. For hypotension or circulatory collapse, TV flu· 
ids, plasma, albumin, and/or vasopressor agents (e.g., norepinephrine) may be 
used. Epinephrine should /lot be used. For severe extrapyramidal reactions, 
anticholinergic antiparkinsonian agents or diphenhydramine should be admin
istered. Because of the long elimination half-life of pimozide. patients should 
be ob ... ervcd for ill lenst 4 days following acute ingestion of the drug. Clin icians 
should comiider contacting a poison control center for additional infonnalion 
on the management of pimozidc overdosage. 

Pharmacology 
The principal phunnacologic effects or pimozide arc si milar to those of 

haloperidol and. tu a lesser extent, those of phenothiazines. In animal studies 
that are correillied with antipsychotic activity, pimozidc is, on a weigh t basis, 
almost as potentll.~ huJoperi'dnJ and more potent than chlorpromazine following 
oral or subcutaneous .ulministmtion. 

• Nervous System En'eets In the CNS, pimo;'ide has phannacologic 
actions s imihlr to those of haloperidol. The precise mechanism(s) of pimozide 
in suppressing mOlar and \'ocal tics in p:uients with Tourelle's syndrome and 
its antipsychotic action have not been detcmlined, but it may be re lated prin· 
cipally 10 the antidopaminergic effects of the drug. Although it has not been 
clearly established, Illost evidence suggests that pimozide is a selective dopa
mine-2 (D2) receptor alllagonisi. Like butyrop!lcnones (e.g., haloperidol), pi
mozide appears to predominantly block postsynaptic dopamine receptor sites, 
although the drug also may hlock presynapt ic dopamine receptor sites. Block· 
ude of dopamine receptors hy pimozide may be llccompanied by a ,series or 
secondary alterali ons in central dopamine metabolism and function that may 
contrihUle to the drug 's therapeutic and advenie effects. Pimozide inhibits elec· 
trically induced dopamine release in brain tissue in vitro and increases synthesis 
and turnover of brain dopam ine. Unlike most o thcr currently available anti· 
psychotic agents, pim01.ide appears to have lillie erfect on catecholamine.'i Dlher 
than dopamilll:. although turnover of brain norepinephrine may be inc reased at 
high doses . Like other antipsychotic agents, however, pimozide pas various 
effects on eNS receptor systems (e.g" )l-aminobutyric :Icid [OABA l) Ihal are 
not fully chamctc,rized. Pimozide may decrease brain acetylcholine indirectly 
via its antidopaminergic effecls, but s uch activity is considered relUlively weak. 
Unlike haloperidul and chlorpromazine, the drug docs not provide protection 
against a lethal dose of norepinephrine. in nils. 

Pimozide does not affect IOtal sleep time or rapid eye movement (REM) 
s leep. The drug m,IY cause EEG changes, including an increase in a-wave 
act ivity. Allhough nol clearly established , pimozide may also lower the seir.ure 
threshold. The drug docs not exhibit anticnnvulsnnt activity in rats. 

Although the exact mechanism{s) of action has not been elucidated, pi
mozide has an antiemetic efrect. TIle antiemet ic uctivity may be mediated via 
a direct effect of the drug on the medullary chemoreceptor trigger zone (ClZ). 
apparently by blocking dopumine receplOrs in the crz. Pimozide inhibits the 
central and peripheral effects of apomorphine, " 

Like haloperidol and pllellllihiazines, pirnol.ide inhibits conditioned avoid
ance behaviors and produces catalepsy and ptosis in :mimals. The drug also 
antagonizes behavioral errects mediatcd by amphetamines in animals. In hu
mans, pimozide anlagonizcs the euphoric responsc 10 amphetamines in am
phetamine-dependent individuals , but apparelltly docs not antagonize amphcl
amine-mcdialed behavioral elTecls in patients with schizophrenic disorder. 
Unlike lIlilny other centrally acting agents, pimozide uocs not appear to exhibit 
analgesic activity. TIle drug appears to exhibit anxiolytic activity in patienL~ 
with chronic schizophrenic disorder who exhibit anxiety and in patients with 
various nnxiety states. ! 

In animals. pil110zide docs not subslUntiull>, nffeet hody temperature; how
ever. the drug docs inhibit apomorphine- lind amphetamine-induced rever. 

Pimozide exhibits some anticholinergic activi ty, although it is generally 
considered to he rchllively weak compared with most other antipsychot ic 
agents; however, unticholincrgic effects (e.g" dry mouth. urinary retention, 
constipation ) may occu r during therapy with the drug. 

• Cardiov<lscul<lf EITeets Pin~01.ideexhibits weak a-adrenergic block'· 
ing activity. The drug rurely may produce hypotension. onhostatic hypotension, 
hypertension. or tachycardia. Pimozide may also produce ECG changes, in· 
cluding prolongation of the QT interval; flnttening. notching, and inversion of 
thc T wave: and appearance of U waves. (See Cautions: Cardiovascular Ef
fects.) 

ANTII'S,\'CHOTICS, MISCELLANE()US 28:16.08.92 

• Endocrine Effects Pimuzide induces secretion of prolactin from the 
anterior pituilary. The exact mechanism of increased prolactin secretion has 
not been detemlined, but it may be related principally to inhibition of dopamine 
receptors in the pituitury and hypothalamus. 

• Other Effects In vi tro. pimozide exhibits weak antispasmodic erfecls, 
resulting from antagonism of various mediator substances (e.g .. histamine. br;!
dykinin, angiotensin), Pimozide also may inhihit transmcmbrane inllu x of ex
tracellular calcium ions via slow calcium channels. 

Pharmacokinetics 
Limited inronnation is .. vail 'lble on the ph:lnnacokinetit:s or pimozide. 

• Absorption Pimo1.ide is slowly nnd variably absorbed rrom thc GI 
trac t following oral administration. Based on lim ited dala, the drug appears 10 
be at least 40-50% absorbed . Pimozide also appears to undergo extensive Ilrst
pass metabolism. It is not known whether food , disease. or concomi tant :ld
ministration of other drugs affects the absorption or pimozide. 

Following oral administration of an individuul dose of pimozide, peak 
plasma concentrations of the drug and its Illetnbolites generally occur within 
6--8 hours (range: 4-12 hours). Following oral administration of a single 6· or 
24-mg dose in putients with chronic sch il.ophrenic di sorder, peak plasma pi
mozide concentrations o f approximately 4 or 18- 19 ng/mL. respectively, were 
allaincd. There arc considerable interindividual variations in peak pla'ima con
centrations and areas under the plasma concentration·t ime curves (AUCs) rol ~ 
lowing single or multiple oral doses of pimnzide. In a group of patients wi th 
chronic schizophrenic disorder receiving ::!- IO rng of pimozide daily, steady
state serum concentrations of the drug varied consi(lerably with specific dos
ages and r:mged from undetectable (less than I ng/m L) tu about 50 ng/mL. 
Because there is little correlation between plasma pimo1.ide concentrations and 
clinical response, the clinical importance of ill1l!rindividual variations is un
clear. In a sroup of adults with acu.te schizophrenic disorder, a correlat ion 
between plasma pimozide concentration and dopamine rcceptor blocking ac
tivity. but not' betweell clinical responsc and dopamine receptor blocking 'IC
ti vity, was rcponed. 

• Distribution Distribution of pimozide into human body tissues and 
fluids has not been well chamcterized. Following subcutaneous administrJtion 
in ani mals. pimozide is widely disiributcd, with highest concentrat ions :lIt:lincd 
in the liver. lungs, kidney~, and hean; the drug also is distributed into the bmin, 
thymus, adrenals, thyroid, uterus, and uvurics, und apparently into bile. In an
imals , there is a direct relationship between the administered dose of pimozi de 
and concentrations of the drug alluincd in the liver nnd brain, Fullowing sub· 
cutaneous adininistration in animals. pimozidc is widely distrihuted throughout 
the brain, principally as unchanged drug, with highest concentrat ions attained 
in thc pituitary and caudate nucleus. The drug appeared to be selecti vely rc
tained in the pituitary, caudale nucleus, chemoreceptor trigller zone (CfZ). 
noor of the third velllricle. lateral hypothalamus, lind medulla. There was no 
correlation between concentrations of pimozide in the caudate nucleus and 
antagonism of errects mediated by amphet.ulIine or apomurphine, but distri
bution of pimozide into nerve endings in the caudate nucleus was correlated 
with antagonism or these effects. 

The extent nf pimozide binding to plasma proteins i .~ not known. 
It is not known whether pimolide cros)'es the placenta or is distributed into 

milk. 

• Elimination Following multiple ur.11 dnses in patients with chronic 
schizophrenic di sorder. the e limination half-life orpimozide aver-Iged 55 hours, 
In one patient who developed a severe dystonic reactit;n, the diminution half-
life of the drug was reponed!y 154 hours. ' 

The e.'<:Ict metabolic fate of pimozide is not clearly established, but the drug 
appellr.~ to undergo extensive finit-pa.~s metabolism. Pimozide is metatx)lizcd 
principally by oxidmive N-dealkylation in the liver: thi s metabolism is cata
lyzed mainly by the cytochrome P-450 (CYP) .3A4 isoenzyme and. to a lesser 
extent, by cytochrome P-450 (CYPl isoenzyme I A2. TIle major metabolites 
are 4.4-fJis(4-fluorophenyl) butyric acid and 1-(4-pipeJidyl)·::!-benzimidazoli
none. The phannacologic uctivity of these metabolites has not been detennined: 
however. results of animal studies suggest dUll the metabolites or pimozide an: 
inactive. 

Pimozide and its melabolites are excreted principally in urine and, to a 
lesser extent, in feces, About 40% (range: ::!5-60~c) of a s ingle or.1I dose of the 
drug is excreted in urine and 'Ibout 15% (range: 5-20%) in reces within 7 days; 
most urinary excretion occurs within 3-4 days, and mo!;t fecal excretion occurs 
within 3-6 days. Pimozide appears to he excreled in urine almost completely, 
us metabolites, with probllbly less than I % excreted as unchanged drull. Fecal 
excretion has not been well chnf:lcierized, bUl pimozide uppears to be excreted 
in feces mainly as unchanged drug and to a smull extent us metabolite!;. It is 
not known whether fecul excretion of the drug and mctabQlites represents un
absorbed drug or drug excreted via biliary e liminat ion. In animnls, pimol.ide 
and its mc!abolitcs nrc excreted in feces fo llowing parente ral administrillion, 
apparently via biliary e liminalion. , .. 

It is not known ir pimozidc and/or ifs melabolit<Js arc removed by hemo
dialysis or peritoneul di:llysis. 

Chemistry and Stability 

• Chemistry Pimozide is a diphenylbutylpipcridille-derivative antipsy
chotic agent. nle drug is structurally similar to butyrophenones (e.g., haloper-
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Pimozidc ANTII'SYCHOTICS. MISCELLANEOUS 

idol). Pimozidc occurs as a white microcrystalline powder and has solubilities 
of less than n.n I mg/mL in water and approximUiely 7 mg/mL in alcohol at 
room temperature. 11le drug has a pK. of 7.32. 

• Stability Pimozide tablets should be stored in tight. light-resistant con-
tainers at 25°C but may be exposed to temperatures ranging from 15-30cC. 

Preparations 

Excipients in commercially available drug preparations may have clinically 
imponant effects in some individuals; consult specific product labeling for details. 

Pimozide 

Oral 

Tablets 
I 

1 mg 

2mg 

Orapll (SC(lrI.>d), Gate 

Orap ~ {scored), Gate 

tU~ is not cu=ntly iududcu in the labdinf! apprllvcd by the US FlIl.)d nml Dru£ Admini~lrnlion 

Srlrrmlll'~'isi,,/U' Jt/llll11ry ~009. () C,'pyri;:llI ..... (l,,~I11I"'r 1':11111. Amerimll Soci<'f,l" of Hm/lh·S-,·j lcm 
Ph"I"",ar i.lI.f. /IIC. 

" 

ANOREXIGENIC AGENTS AND RESPIRATORY 
AND CEREBRAL STIMULANTS 28:20 

AMPHETAMINES 28:20.04 

Amphetamines General Statement 

• Amphetamines exhihit phanna'cologic actions that include eNS and res
piratory stimulation :md sympathomimetic effects. 

Uses 
Amphetamines arc used as stimulants to decrease daytime sleepiness in the 

man:lgement of narcolepsy. Amphetamines also are used as adjuncts 'to ,psy
chologic'll. educational, sociill. and other remedial measures in the !reatment 
of attention deficit hyperactivity disorder (ADI·'!?). Certain amphetamines also 
havc been used as adjuncts to caloric restriction and behavioral modification 
in the short-tem1 treatment of exogenous obesity. However, shorHenn or in
tem1illent therapy with anorexigenic drugs is unlikely to maintain a long-tenn 
benefit. and prolonged administration of amphetamines for the treatment of 
obesity is not recommended. Amphetamines, panicularly methamphetamine. 
have been misused :md abused for their CNS

j 
stimulatory effects. 

• Narcolepsy Amphetamines arc used as stimulants to decrease daytime 
sleepiness in the management of narcolepsy. Amphetamines should not be used 
to combat fatigue or exhaustion or 10 replace sleep in normal individuals. 

Amphel:lmines remain the mainstay of treatment for narcolepsy based on 
a long record of clinical experience. However, .because most clinical trials have 
involved small numbers of patients, the risk-io-beneflt remains to be funher 
established. 1 

In detennining the most appropriate stimulant therapy for a given patient, 
clinicians should consider benefiHo-risk (including adverse effect profile), 
drug cost. convenience of administration, and cost of ongoing care (including 
the possible need ror laboratory monitoring). 

Patients who fail to respond to an adequate trial of, stimulant drug therapy 
should be assessed carefully for other possible causes of ex.cessive sleepiness 
such as insufficient sleep, inadequate sleep hygiene, circadian rhythm disorders, 
obstructive sleep apnea syndromt. .. or periodic limb movement disorder. 

Tolerance to the clinical effects may develop with long-tenn therapy. par
ticularly <l1 high dOliages. 

Narcolepsy rarely occurs in children, and the relative safety and eflicacy 
of various stimulant drugs in this agc group remains to be elucidated. Although 
amphetamines can be used, methylphenidate appcars to be used most com
monly based principally on extensive experience with the drug in pediatric 
patient s with ADHD. 

• Attention Deficit Hyperactivity Disorder Amphetamines also are 
used as adjuncts to psychological, educational, social, ami other remedial mea
sures in the treatment of ADHD (hyperkinetic disorder. hyperkinetic syndrome 
or childhood, minimal brain dysfunction) in children, adolescents, and adults. 
Almost all studies comparing behavioralthempy versus stimulants alone have 
shown a much stronger thempeutic efrect from stimulants than from behavioral 
thempy, and stimulants (c.g .. methylphenidate, amphetamines) remain the 
drugs of choice for the management of ADHD. For a more dc/ailed discussion 
on the management or ADHD, including thc usc of stimulants such as am
phetamille.~ . see Uscs: Attention Deficit Hypemctivity Disorder. in Mcthyl
phenidate 28:20.92. 

Fcw. if any. differences have been found between amphetamines (e.g., dex
trnamphetamine), mcthylphenidate. or pemoline (no longer commcrcially 
available in the US ) or various dosage ronns (short-, intem1ediate-, or long
acting fonnulatiolls) of the drugs in short-tenn clinical studies irt children with 
ADHD. and the choice of stimulant therapy should be individualized. Because 
hepatic toxicities have. been :L~sociated with pemoline, some experts recom-
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mended its usc unly in patients who failed to respond to adequate trials of 
methylphenidate (ll1d an amphetamine. as well as adequatc trials of second-line 
therapies (e.g .• tricyclic antidepressants, bupropion). However, in 2005, the US 
Food and Drug Administration (FDA) detennincd that the risk of hepatic tox
icity associated with the drug outweighs its benefits and the drug no longer is 
commercially availuble in the US. 

Short-tcnn and longer-tcnn {up to 14 months' duration) swdies have shown 
unequivocal beneficial effects or the stimulants on the defining core symptoms 
of ADHD (,Jlleillion und concentration, activity, distractibility, impulsivity) and 
associated aggressiveness during continued thempy with the drugs. Children 
who fail to show positive therapeutic effects or who experience intolerahle 
adverse effects with one stimulalll should be tried on an altemative stimulant 
since most such children will exhibit a positive response to alternative stimu
lants ami current evidence from crossover studies supports the efficacy of dif
ferent stimulants in the sume child; likewisc, children who fail an adequate 
trial of 2 stimulants should be tried on a third type or fonnulation of stimulant. 
However, stimulant,> usually do not nonnalize the entire spectrum ofbehavioral 
problems. and many children effectively treated with these drugs still manifest 
a higher leveJ of some behavioral problems than children withoul ADHD or 
other behavioral disturbances. Although stimulants have been shown to remain 
effective over many years. long-tenn benefits remain to be established. 

• Exogenous Obesity 1 Amphetamines also have been used as adjuncts 
to caloric restriction and behaviorallllodification in the short-tenn trcatment of 
exogenous obesity. The anorexigenic errect of sympathomimetic compounds 
used in the treatment of obesity appears to be temporary. seldom lasting more 
than a few weeks. and tolcr:mce may occur. To help briI]g about and maintain 
loss of weight, the patient must be taught to curtail pvereating and to consume 
a suitable die\. Prolonged administration of amphetamincs is not recommended: 
however, obesity .usually is a chronic disease, and short-lCnn or intcnnillent 
therapy with anorexigenic drugs is unlikely to maintain a long-lCnn bene/it and 
is not recommcnded. Other anorexigenic agents (e.g .. amphetamine congeners 
such as phentennine) with~bctter safety protlles, including reduced potentials 
for misusc and abuse, generally arc prererred to prototype amphetamines for 
the management or ooesity. In the past, it was suggested that comhineot ther
apy with fenfluramine (an amphetamine congener that stimulates release of 
serOionin r 5-HT] at synapses and selectively innibits the reuptake of serotonin 
at the presynaptic serOlonergic nerve endings resulting in increased postsynap
tic concentrations of serotonin in the eNS) and phentermine (an amphetamine 
congener that inhibits uptake or norepinephrine' and dopaminc) may provide 
complementary anorexigenic effects; therefore, such combinedt thempy had 
been used 'widely in the 1990s in the management of obesity. However, because 
accumuliucd data on adverse effects associdted with the drugs, fenfIuramine 
hydrochloride (Pondimin 1:. ) and its dextrorotatory isomer dexfenfIuramine hy
drochloride (Rcdux'll) were withdrawn from the US market in 1997. (Sec Cau-
tions.) II , ,j 1 

Currently,' the only legend (prescription) anorexigenic agent labeled by the 
US Food and Drug lAdministration (FDA) for usc as an1ndjunct to behavioral 
rriodifieation. caloric restriction, ami exercise in the long-tcnn management of 
exogenous obesity is sibutramine, 11 (3-phenethylamine that is structurally sim
ilar to ll!mphetumine. Sibutramine therapy' is indicated ror patients with no un
derlying risk factor, but 11 pretreatment body muss index (BMI) of 30 kg/m! or 
greiiter, and for those with an underlying risk racior (e.g., hypertcnsion. diabetes 
mellitus. hyperlipidemia) and a pretreatment BMI of27 kg/m~ or greater. Safety 
and efficacy of sibutramine for usc exceeding I year ll:lve not been adequately 
studied to date. It appears thill the anoreXigenic erfeet of sibutramine, similar 
to oexrenfIuramine, is secondury to inhibiti hri of reuptake of horeplnephrine 
and serotonin: however, unlike dexfenfluramine. sibutramine does not cause 
an' increase in release of serotOliin from nerve cells. Orlistat (a chcmicallv 
synthesized derivative of lipostatin) is used 'as Ian adjunct to behavioral modf
Ilea/ion. caloric restriction. and exercisc1in the management of exogenous obe
sity. Some clinicians state that orlistat may be 'used in the long-tenn manage
ment of obesity; however, safety and efficacy of the drug beyond 2 years or 
therapy have not been established. Orlistat is not an anorexigenic agent, but is 
a reversible inhibitor of gastric. pancreatic! and pancreatic carboxylester lipllses 
and thus appears to block fiJi absorption. (See ' Orlist,~t 56:92.) 

M ' d Ab M' 'd" b " r ' h .. ! . 1\ • Isuse an use ,lsuse ap g u~e 0 amp etamllles, cspecl:l Iy 
methamphetamine. ror CNS stimulatory effects have experienced a resurgence. 
In large part. this resurgence has resulted from the rel:Jlive case with which 
methamphetgmine can be synthesizcd cl:mdestinely from readily available 
chemicals such as ephedrine or pseudoeph~drine. (Sec Chronic Toxicity.) Re
cent restrictions (including enactment of the Comprehensive Methmnphetamine 
Control Act of 1996, the Methamphetamine Anti¥Prolireration Act [MAPAJ of 
2000. and the Combat Methamphetamine Epidemic Act of 2(0)) on the aV:lil
ability of these compounds arc hdped to reverse this resurgence in misuse and 
abuse. For a rtlOre detailed discussion onl methamphetmnine ahuse, sec Uses: 
Misuse and Abuse. in Pseudoephedrine 12: 12' ,12. l' 

DOSage and Administration 

• Administration Amphetamines 'are administered orally. When used 
in the treatment of narcolepsy or attention deficit hyperactivity disorder, the 
initial dose is given on awakening. Because of the potential for insomnia, 'When 
amphetamines arc administcred in divided doses. latc evening doses should be 
avoided. When used as an anorexigenic. the do~e is usually given 30-60 min
utes before meals. 
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Paroxetine 

rate of N-demclhylation of the drug in the li ver. TIle absence of either a bimodal 
or trimodal distribution of clearance values suggeslS that the rate of such me
tabolism may be under polygenic control. TIle half-life of nuoxeline reponed ly 
is prolonged (to Ilpproximately 4-5 days) afler administration of multiple ver
sus single doses, suggesting a nonlinear pattem of drug accumulmion during 
long-tenn administration. Norftuoxetine appears to exhibit dose~proportiona l 
phannncokinetics fo llowing multiple dosing. although limited data indicillc that 
the rate of fonnation of the metabolite is decreased slightly once steady-state 
plasma concentrations have been achieved, I 

Following oral administmtion of si ngle doses of fluoxetine in healthy in
dividuals. IOIUI apparent pla..<;ma clearances of i1uoltetine and norfluoltctine av
erage approximmcly 346 mL/minutc (mnge: 94-703 mL/minutc) nnd 145 mLi 
minute (range: 61-284 mL!minute), respectively. Limited data suggest that 
plasma clear.mce of fluoxetine decreases by approx imately 75% following mul
tiple ond doses of the drug once steady-state plasma f1uoxetine concentrations 
have been achieved. Plasma clearances of fluoxetine and norfluoxetine also 
reportedly arc decreased in patienl<; with chronic liver disease (e.g., cirrhosis). 
Evidence from single-dose studies indicates thut clearances of the drug and its 
principal metabolite arc not altered substuntially in patiems with renal impair
ment. 

llJ(~ exact metabolic fate of fluoxetine has not been fully elucidated. The 
drug appears to be metabolized extensively. probably in the li ver. to norfluolt
etine and several other metabolites. NorOuoltctine (desmelhylfluoxetine), the 
principal metabolite, is fonned by N-demethylution o f fluo ltetine, which may 
be under polygenic control. The potency and selectivity of nor fl u axe tine's se
rotonin-reuptake inhibiting activity appear to be sim il ar to those of Ihe parent 
drug. Both lluoxet ine :lOd norOuoltetine undergo conjugation wilh glucuron ic 
acid in the liver, and limited evjdencc from animals suggests thai both the 
parent drug and its principal metabolite al so undergo O-dealkylation 10 fonn 
p-trifluoromcthylphenol, which subsequent ly appears 10 he metabolized to hip-
puric acid. , 

Following oral administration. fl uoxetine and its metabolites are c~creted 
principally in uri ne. In healthy individuals. approximately 60% of an orally 
administered, radiolabelcd dose of fluoxctine is excreted in urine within 35 
days. with approximately 72.8% of excreted drug as unidentified metabolites, 
IOcro as norn uoxet ine. 9.5% a.. .. norfluoxetine glucuronide, 5.2% as nuoxetine 
glucuronide, and 2.5t;'fI as unchanged drug. Approximately 12% of the dose 
wa.~ eliminated in feces within 28 days fo llowing oral administration, but the 
relative proponion of unabsorbed versus absorbed drug that is excreted in feces 
(e.g., via biliary elimination) is not known. 1 

. TIIC effect or ugc on the elimination of f1uoxetine has not been fully elu
cidated. Single-dose studies suggest thm the phannacokinetics of fluoxetine in 
healthy gerilllric individuals do not di ffe r substantially from those in younger 
adults. However, because the drug has a relat ive ly long half-life and non linear 
disposition following multiple-dose administration, single-dosc.slUdies are not 
sufficient to exclude the possibility of altered pharmacokinetics in geriatric 
ind iv iduals, particu larly Ihose with systemic disease and/or in those receiving 
multiple medications concomitantly. TIle elimination hal f-li ves of lluoxetine 
and norfluoxetine may he prolonged in patients with hepatic impaimlent. Fol
lowing a single oral dose of Ihe drug in patients with hepatic cirrhosis, the 
elimination half-lives of fluoxet ine and norlluOltctine reportedly average ap
proximately 7 and 1.2 days, respectively. ! 

The climination half-lives of fluoxetine and norfluoxetine do not appear to 
be altered substaotially in patiems wilh renal impninnent following oral ad
ministration of single doses of the drug. although multiple-dose stud ies ore 
needed to delCnn ine whether accumulation of the paren! drug and/or its me
tabolites occurs during long-term therapy in such patients. 

F1uoxetine and norflumetine arc nOt removed substantially by hemodialy
sis. Because of the large volume of distribution and extensive protein binding 
of the drug and its principal metabolite, peritoneal dialysis, fo rced diuresis, 
hemoperfusioll, and/or exchange. transfusion also are likely to be ineffecti ve in 
removing substuntial amounts of f1uo xeline nnd nortluoxetine from the body. 

Chemistry and Stability 

• Chemistry Fluoxetine, a selective serotonin-reuptake inhibitor (SSRI) 
am ideprcssant , is a phenylpropylam ine-deriv>l tive. TIle drug differs structurally 
from other selective serolOnin-reuptake inhibitor antidepressants (e.g., citalo
pram. paroxetine, scrtralinc) and also d iffers structurally and phannacologically 
from other curren tly avai lable ant idepressant agents (e.g., tricyclic antidepres
sants. monoamine oxid:lse inhibitors). 

Flu,oxetine contains a p-trifluoromelhyl subst ituentlhal appears to contrib
ute Ito the drug's high selectivilY and pO,tency fo r inhibiting serotonin reuptake, 
possibly \L~ 'a resu lt of its electron-wilhdrawing effect and lipophiJicity. The 
comm~rcially avai lable drug is a racemic mixture of 2 optical isomers. Limited 
in vivo and in vi t r~ data suggest that the phaml!lcologic activities of the optical 
isomers do not differ substantially, although the dextrorotatory isomer appears 
to have s lightly greater scrotonin-reuptakc inh ibiting activity and .a longer du-
ration of action ,han the levorotatory isomer. I 

Fluoxel ine is commerciOllly available as the hydrochloride sOl Il, which oc
curs as a white to off-white c!,)'stalline solid and has a solubility of 14 mg/mL 
in water. 

• Stability Fluoxetine hydrochloride eupsules a~d the oral solution 
should be stored in tight. light-resistant containers, both at IS_30°C. Fluoxctine 
tablets and deluyed-release capsules should be stored ilt IS_30°C, 
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Eltcipients in commercially available drug prepamt ions may have clinically 
important effeclS in some individuals; consult specific producllabcling for det:lils. 

Fluoxefine Hydrochlo'ride 
Oral 
Capsules 

I 

10 mg (of fluoxetine)" 

20 mg (oilluoxeline)" 

40 mg (01 lIuoxetine)" 

Capsules, 90 mg (of fluoxetine) 
delayed-
release 
(containing 
enterlc-coated 
pellets) 

Solution 20 mg (of fl uoxetine) per 5 
mL' 

Tablets 10 mg (ol lIudxetine)" 

15 mg (of lluoxeline)' 
20 mg (oi lluoxetine)' 

Fluoxetlne HydrochlorIde 
Capsules 

Prozac" Pulvules", Dista 
Sarafem" Pulvules", lilly 
Fluoxellne Hydrochloride 
Capsules 
Prozac" Pulvules· , Dista 
Sarafem" Pulvules", Lilly 
Fluoxetine Hydrochloride 
Capsules 
Prozac ft Pulvules~ , Disla 

Prozac ~ Weekly, Dista 

Fluoxetlne Hydrochloride Oral 
Solution 
Prozac ~ , Dista 

Fluoxetlne Hydrochloride 
Tablets (scored) 

Sarafem", Wamer Chilcol1 
Sarafem". Warner Chilcott 
Fluoxetlne Hydrochloride 
Tablets 

Sarafem". Wamer Chilcott 

· :I\'ai lable from one or more nlM1uroclUrcr. dlstriblltor. nnd/ur repxkngcr by generic (oonpmpriclary) nJn~ 

Fluoxetine Hydrochloride Eombinations 
Oral 
Capsules 25 mg (01 /luoxetine) wilh 

Olanzapine 6 mg 
25 mg (of lIuoxe!ine) with 
Olanzapine 12 mg 

50 mg {of /luoxetine) with 
Olanzapine 6 mg 
50 mg (of fluoxetine) with 
Olanzaplne 12 mg 

Symbyax" (combination), Lilly 

Symbyax ' (combination), lilly 

'Symbyax· (combination), lilly 

Symbyax · (combInation), LIlly 

tUle il nOl currently illCt lJiJ~d in 11k" 1 ~I1c1ifl!; ,lpprol'cd by Ihe US Fuoo..l and Dl1l~ Admjllt~ lra rj{)n 

Sdrcr~d Nrl'i.r/mlS Drrrmbrr ~OIJ9. 0 C(ll'yriKirl. lnly 191/9. ,tmrrfmn SOL'lrty "j ilrllllh ..'iy.rlr/ll 
PlulfmnciJlJ,lnr. 

Paroxetine 

• Paroxetine hydrochloride and paroxetine mesylate. selective serotonin 
reuptakc inhibitors (SSR ls), arc antideprcssalll agen ts. 

Uses 
Paroxetine is commercially avuil able in the llS liS pliTOxe tine hydrochloride 

(e.g., Paxil - , Paxi l CR~) and as paroxetine mesylate (i.e., Pexcvae). 11le US 
Food aDd Drug Administration (FDA) con.~iders paroxctinc mesylate (Pexc\'all: ) 
conventional tablcts to be a phannaccutical allel'l lalin' (<IS described in section 
505Ib)[2] of the FederaJ Food, Drug. and Cosmcl ic Act) and nOI a pharmaceu
lical (generic) equivalent to paroxetine hydrochloride eon\'ent ionaltablels(e.g., 
Paxil ll: ), since both contain the same active moic ty (paroxetine) but have di f
ferent salts. The clinical studies that established efficucy of p':Iroxctinc in var
ious cooditions have been conducted with paroxetine hydrochloride. Because 
paroxetine hydrochloride and paroxctinc mesy late contnin the same act ive moi
ety (paroxetinc), clinicul eflicucy is expecled ~o be similar between the 2 dif
ferent salts. 

Paroxetine hydrochloride COllveniionalt ableiS and am i suspens ion arc used 
in the treatment of major depressive disorder, obsessive-compulsive disorder, 
panic disorder wi th or without agoraphobia, social phobia (social anxiety dis
order), generJlized anxiety disorder. and posllfllumatic s tress disorder. Parm 
eline hydrochloride elttended-re1ease tablets ure used in the treatment of major 
depressive disorder, panic disorder with or without agoraphobin. social phobia, 
and premenstrual dysphoric disorder (PMDD). Paro:I\etine mesylate conven
tionaltublcts nrc used in the treatment of major deprcssive disorder, obsess ive
compulsive disorder, lind punic disorder with or withoul agoraphobia. [n ad
ditioo. paroxeline has been used in the trealmenl of premature ejaculaliont , 
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diabetic neuropathyt, chronic headilchet , and depression associmed with bi
polar disordert. 

• Major Depressive Disorder Paroxetine is used in the treatment of 
miljor depressive disorder. A major depressive episode implies a prominent and 
relatively persistent depressed or dysphoric moqd that usually interferes with 
daily functioning (nearly every day for at least 2 weeks). According 10 DSM
IV criteria, a major depressive episode includes at least 5 of the following 9 
symptoms (with at least one of the symptoms being either depressed mood or 
loss of interest or pleasure): depressed mood most of the day as indicated by 
subjective repoll (e.g., feels sad or empty ) or ohservation made by others; 
markedly diminished interest or pleasure in all, or almost all, activities most 
of the day; sign-ificant weight loss (when not dieting ) or weight gain (e.g., a 
change of more than 5% of body weight in a month), or decrease or increase 
in appetite; insomnia or hypersomnia; psychomotor agitation or retardation 
(observable by OIhers, not merely subjective feelings of restlessness or being 
slowed down); fatigue or loss of energy; feelings of worthlessness or excessive 
or inappropriate guilt (not merely self-reproach or guilt about being sick); di
minished ability to think or concentrate or indecisiveness (either by subjective 
account or as observed by others); and recurrent thoughts of death, recurrent 
suicidal ideation 'without a specilic plan. or a suicide allempt or specific plan 
for committing suicide. 

Treatment of major depressive disorder generally consists of an acute phase 
(to induce remission), a continuation phase (to preserve remission ), and a main
tenance phase (to prevent recurrence). Various interventions (e.g., psychother
apy, antidepressant drug therapy, electroconvulsive therapy [ECTD are used 
alone or in combination 10 treat major depressive episodes. Treatment should 
be individualized-and the most appropriate stmtegy for a particular pUlient is 
determined by clinical factors such as severity of depression (e.g., mild, mod
erate. scvere), presence or absence of certain psychiatric fcatures (e.g., suicide 
risk, catatonia. psychotic or atypical features, alcohol or substance abuse or 
dependence. panic or other anxiety disorder, cognitive dysfunction, dysthymia, 
personality disorder. se:!sona! affective disorder), and concurrent illness (e.g., 
asthma, c:!rdiac disease, dementia. seizure disorder, glaucoma, hypertension). 
Demogmphie ami psychosocial factors as well as patient preference also are 
used \0 determine the most effective treatment strategy. 

While use of psychotherapy alone may be considered as an initial treatment 
strategy for patients with mild to moderate major dcpressive disorder (based 
on patient preference and presence of clinical femures such as psychosocial 
stressors), combined use of antidepressant drug therapy and psychotherapy may 
be useful for initial treatment of patients with moderate to severe major de
pressive disorder with psychosocial issues, intl.!rPcrsonal problems, or a co
morbid axis II disorder. In uddilion, combined usc of antidepressant drug ther
apy and psychotherapy may ,be beneficial in patients who have a history of 
poor compliance or only pallial response to adequate trials of either untide
pressant drug therapy or psychotherapy alone. 

Antidepressant drug therapy can bc used alone for initial treatment of pa
tients with mild major depressive disorder (i f preferred by the patient) and 
usually is indicated alone or in combination with psychotherapy for initial 
treatment of patients with moderate to severe major depressive disorder (unless 
ECT is planned ). 'ECT is not generally used for initial treatment of uneompli
cated major depression, but is recommended as Ilrst-line treatment for severe 
major depressive disorder when it is coupled with psychotic fe.lIures, catatonic 
stupor. severe suicidality. food refusal leading to nutritional compromi~e, or 
other situations when a rapid antidepressant response is required. ECT also is 
recommended for p.lIients who have previously shown a positive response or 
a preference for this treatment modality and can be considered for puticnts with 
modenl1e or severe depression who have not responded to or cannot receive 
ant idepressant drug therapy. In cellain situations involving depressed patients 
unresponsive to adequate trials of several individual antidepressant agenL~, ad
junctive therapy with another agent (e.g., buspirune, lithium) or concomitant 
usc of a second antidepressant agent (e.g., bupropion) has been used; however, 
such combination therapy is a~sociated with an increased risk of adverse re
actions. may-require dosage adjustments, and (if not contmindicated) should 
be undertaken only after careful considemtion of the relative risks and benefits. 
(See Drug Interactions: SefOtonergic Drugs, sec Drug Interactions: Tricyclic 
and Other Antidepressants, and see Drug Interactions: Lithium.) 

The efficacy of paroxetine for the milnagement of major depression has 
been established by placebo-cOJi trolled studies of 6 weeks' duration in adult 
outpatients from 18-73 years of age who met DSM-III criteria for major de
pressive disorder. In these sludi"es. paroxetine hydrochloride was found to be 
more effective than placebo in improving scores by :It least 2 on the Hamilton 
Depression Rating Sc:ile (HDRS) and the Clinical Global Impression and Se
verity of Illness Scale. Paroxetine hydrochloride also was more effective than 
placebo in improving HDRS subfactor scores, including {he depressed mood 
item, sleep disturbance factor, and the anx iety faclOr. I 

111e efficncy of paroxetine hydrochloride extended-release tablets for the 
management of depression has been established in 2 flexible-dosage, controlled 
studies of 12-weeks' duration in adults 18- 88 years of age who met DSM-JV 
criteria for major depressive disorder. In these studies, paroxetine was more 
effective than placebo in improving scores on the HDRS. the Hamilton de
pressed mood item, and the Clinical Global Impression-Severity of Illness 
Scale. 

In a study of depressed outpatients who had responded by the end of an 
initialS-week open treatment phase to paroxetine (mean dosage: approximately 
30 mg daily; HDRS total score of less than 8) and were randomized to continue 

2366 AHFS DRUG INFORMATlO1\41 2010 

paroxetine or receive placebo for I year, the relapse rate in the paroxetine
treated patients (15%) was substantially lower than that in those who received 
placebo (39%). An analysis of these data for possible gender-related effects on 
treatment outcome did not suggest 'any difference in efficacy based on the 
gender of the patient. In controlled studies of depressed patients who had re
sponded to a 6-week course of paroxetine or imipramine and were randomized 
to receive either the samc antidepressant or placcbo for up to I year, both 
paroxetine and imipmmine were more effective than placebo in maimaining 
eUlhymia; however, paroxetine was beller tolerated than imipramine during 
long-term therapy. While the optimum duration of paroxetinc therapy has not 
been established, many experts state lhat acute depressive episodes require 
several months or longer of sustained antidepressant therapy. In addition, some 
clinicians recommend thai long-term antidepressant therapy be considered in 
certain patients at risk for recurrence of depressive episodes (such as those with 
highly recurrent unipolar depression ). In placebo-controlled studies, paroxetine 
ha .. been shown to be effective for the long-term (e.g., up to I year) manage
ment of depression. In addition, the drug has been used in some patients for 
longer periods (e.g., up to 4 yeilrs) withoul apparent loss of clinical effect or 
increased toxicity. However, when paroxetine is used for extended pcriods, the 
need for eominued therapy should be reassessed periodically. (See Dosage and 
Administration: Dosage.) 

The efficacy of paroxctine as an antidepressant in hospital senings has not 
been studied adequmely to date; however, the drug has been shown to be ef
fective in hospitalized patients with severe depression in at lenst one controlled 
study. 

As with other antidepressants, the possibility that paroxetine may precipi
tate hypomanic or manic allacks in patients with bipolar or OIher major affective 
disorder should be considered. Paroxetine is /lor approved for use in treating 
bipolar depression. 

Considerations in Choosing A1ltidepressa1lts A variety of anti 
depressant drugs arc available for the treatment of major depressive disorder, 
including selective serotonin-reuptake inhibitors (SSRIs; e.g. , dtalopram, es
citalopram, fluoxetine, paroxefine, sertraline), selective serotonin- and norepi
nepnrine-reuptake inhibitors (SNRIs; e.g., desvenlafaxine, duloxetine, venla
faxine), iricyciic antidepressants (e.g., amitriptyline, amoxapine, desipramine, 
doxepin, imipramine, nortriptyline, pmlriptyline, trimipmmine), monoamine 
oxidase (MAO) inhibitors (e.g" phenelZine, tranylcypromine), and other anti
depressants (e.g .. bupropion, maprotiline, ncfazodone, lrazodone). Most clini
cal studies have shown thut the antidepressant effect of usual dosages of pa
roxetine in patients with depression is gremer (han that of placebo and 
comparable to that of usual dosages of tr icyclic antidepressants (e.g., amitrip
tyline, imipramine, doxepin), other SSRIs (e.g., fluoxetine, Iluvoxamine, ser
traline), and other antidepressants (e.g., nefazodone). The onset of antidepres
sanp 1action of paroxetine appears to bC comparable to thut of tricyclic 
antidepressants and other SSRls, although there is some evidence that the omet 
of action may occur slightly earlier with paroxetine than with imipramine and 
fluoxetine. 

In general, response rates in patients with major depression are similar for 
currently available antidepressants , :md the choice of antidcpressant agent for 
a given patient depends principally on other factors suchlas potential adverse 
effecL<;, safety or tolerability of Ihese adverse effects in the individual patient, 
psychiatric and medical history, pmient or family history of response to specific 
therapies, patient preference , quantity and quality or available clinical data, 
cost, and relative acute overdose safelY. No single antidepressant can be rec
ommended as optimal for all patients because of substantial heterogeneity in 
individulil responses and in the nature, likelihood, and severity of adverse ef
rects. In addition, patienls vary in the degree to which certain adverse effecL~ 
and other inconveniences of drug therapy (e.g., cost, dietary restrictions) affect 
their preferences. 

In the large-scale Sequenced Treatment Alternatives 10 Relieve Depression 
(STAR*D) effectiveness trin], patients with major depressive disorder who did 
not respond to or could not tolerate therapy with one SSRI (citalopram) were 
randomized to switch to extended-release ("s l}stained-release") hupropion, ser
traline, or extended-release venlafaxine as a second step of treatment (level 2). 
Remission rates as a~sessed by the 17-item Hamilton Rating Scale for Depres
sion (HRSD-17) and ,ihe Quick Inventory of Depressive Symptomatology
Self Repoll (QIDS-SR-16) wen? appruxim.hely 21 and 26% for extended-re
lease bupropion, 18 and 27% for sellraline, and 25 and 25% for extended
releast! venlafaxine therapy, respecti ~ely; ' response rates as assessed by the 
QIDS-SR-16 were 26, 27, and 28% ror exten'ded~rclease bupropion, sertraline, 
and extended-release venlafaxine therapy, respcl:t ively. These· results suggest 
that after unsuccessful initiAl treatment of dep~essed patients' with an SSRI, 
approximately 25% of patients will achieve reTIJission after therapy is switched 
to another antidepressant and that either another SSRI (e.g ., scrtraline) or an 
agent from another class (e.g., bupropion, venlafaxine) may be reason-able al
ternative antidepressants in patients not rcs'pbnding to initial SSRI therapy. 

Patient Tolerance Considerations. B'ecause of differences in the adverse ef
fect profile between SSRls and tricyclic anlidbpress:.lIlts, particularly less fre
quent anticholinergic effects, cardiovascular effects, and/or weight gain with 
SSRIs, these drugs mhy be preferred in patients in whom such erfecis ate not 
tolerated or are ofpotcnlial concern. The decreased inb dence of a~tieholinergic 
effects associated with paroxetine and other SSRIs compared with tricyclic 
antidepressants is a potential advilntage, since such effects may result in dis
continuance of the drug early during therapY1in unusually sensitive patients. In 
addition, some anticholinergic effects may become troublesome during long-
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leon Iricy(:lic antidepressant (hempy (c.g .. persistent dry mouth may result in 
tooth decay). Although SSRls share the same ovcralitolcrJbility profile. ccnain 
patients may tole rale one droll in Ihis dass beller than another. AntidcprcsS<lnls 
olher than SSRls may be preferred in patients in whom certain adverse GI 
effects (e.g .• nausea, anorexia), nervous system cftl'cL<; (e.g .• anxiety. nervous
ness, insomnia), and/or weight loss arc nul tolerated or arc of concc,m, since 
such effects appear to occur more frequently with paroxclinc and olher drugs 
in Ihis dIL'iS. 

Pediatric ConshJl!raUons. The clini cal presentation of depression in chil 
dren and adolescents can differ from Ih1l1 in adults and generally varies with 
the age and dc"clopmemal slages of the child . Younger children may exhibit 
behavioral problems such as social wi thdftlwa l. aggressive behavior. apathy. 
sleep disruption, amI weiJ:!ht loss: adolescents may present with somal ie com
plaints, self esteem problems, rebelliousness. poor pcrfonnancc in school, or II 
pattern of engaging in risky or aggressive behavior. 

Data from controlled clinical studies evaluating various antidepressant 
agents in children :md adolescents arc less extensive than with adults , and many 
of these .~ lUdies have mcthodologic lim itations (e.g., nonr . .mdomized or uncon· 
trolled, small samph! size. short duration. nonspeci fk inclusion criteria). How
ever. there is some ev idence that the response to antidepressants in pedimric 
patients may differ from that seen in adult s. and caution should be used in 
cxtftlpolating dlIIa from adult studies when making treatment decisions for pe
diatric patients. Results of seveml studies evaluating tricyclic antidepressant s 
(c.g., am itriptyline , desipmmine. imiprumine , nonriptyline) in preadolescent 
and adolescent patienL'i with major depression indicate a lack of overall e ffkacy 
in this age group. B;lsed on the lack o f effkucy data regarding usc of tricyclic 
antidepressants and MAO inhibitors in rcd iutric patients and because of the 
potential for life-threatening adverse effects nssociuted with the usc of these 
drugs, mHny experts consider selective serolOnin-rcuptake inhibitors the drugs 
of choice when antidepressant therdpy ,is indicated fur the treutmen! of major 
depressive disorder in children and adolescents. However, the US Food and 
Drug Administmtion (FDA) states that, while efficacy of Iluoxeline has been 
established in pedialric pat ients. efficacy of other newer antidcprcs!klnts (i.c .. 
paroxeline, citalopram, desvenlafaxine. du lo."ct inc, cscitalopr.Jm, flu voxamine, 
minazapine, nefazodone. ·senr.tline. "enlafaxine) was nol conclusively estab
lished in clinicaltnals in pediatric patients with major lkpressive disorder. In 
addition. FDA warns thut antidepressliJUs increase the risk of suicidal thinking 
and behavior (suicidality) in chi ldren and udolescents with major depressive.! 
disorder and other psychi.llric disorders. (Sec C;lulion.~: Pediatric Prec:tutions, ) 
FDA currently states that anyone considering using un antidepressant in II child 
or adolescent for any clinical use must balance the potential risk of therapy 
with the clinical necd. (Sec Cautions: Precautions and Contraindications.) 

Geriatric Ctlnsitlerutiuns. The response III antidepressants in depressed ger
iatric patients without dementia is s imilar to that reported in younger adults. 
but depression in geriatric patients of len is not recognized and is not treated. 
In geriatric patients with major depressive disorder. SSRls appear to be as 
effective as tricyclic antidepressants but may I.'ause fewer overall adverse ef· 
fects than these other ugent s. Geriatric patients appe;lr to be espedally scns iti ve 
to anticholinergic (e .g .• ury mouth, cnnst iputiol1, visinn disturbance), cardio
vascular, on hostatic hypolensive, unu scdmivc effects of tricyclic unt idepres
sap.ts. The 100\' ,incidencc of anticholinergic effects associated with paroxi!line 
and other SSR ls cnmpared with tricydic antidepressants is a potenti al advun
tage in geriatric pat ients, s ince such effccts (e.g" constipation, dry mouth , con
fus ion , memory impuinnent) may be paniculurly trouble.~ome in the.~c pu
tienls. However. SSRI therapy may be assoc iated wilh other troublesome 
adverse effects (e.g., nausea and \·omiting. agitation und akathis ia, parkinsonian 
adverse effects, sexual dysfunct ion, weight loss. and hyponatremia). Some cli
nicians state thut SSRls including paruxetine Ill ;IY be prefe rred for trem ing 
depression in geriatric patients in whom the orthostat ic hypotension associated 
with many antidepressants (e.g .. tricyclics) potentially may result in injuries 
(such as severe full s). Huwcver, despite the fewer card iovascular lind antkho
linergic effects associated with SSRIs, these drugs did not show uny udvuntngc 
ovcr tricyclic antidepressants with regard 10 hip fracture in u cuse-conlrol slUdy. 
In addition. there was little difference in the rates of falls between nursing 
home residents rece iving SSRls ;mll those receiv ing tricyclic antidepressants 
in a retrospecti ve study. Therefore, a ll geriatric individuals receiving eitlleTlYPC 
of antidepressant should be considered at inl'reased risk of falls and appropriate 
measures should be taken. In addition, clinicians prescribing SSRls in geriatric 
patients shou ld be aware of the many possible drug interactions a~sociUled with 
Ihese drugs, includ ing those involving met:Lbol isrn of the drugs through the 
cytochrome P-450 .~ ystem. (Sec Drug Interact ions.) 

Palients with dementia of the Alzheimer' s type (A lzheimer's disease. pre
senile or se nile dementia) often present with depressive symptoms, such as 
depressed mood, appetite loss. insomn ia, fatigue, irritubility, and agitation. 
Most expens recommend that patients wi th dementia of the Alzheimer's type. 
who present with clinicnlly imponanl and persistent depressive symptoms be 
considercd as candidates for phannacotherapy even if they fail to meet the 
criteria fo r it major depressive syndrome. 1lle goals o f such ther..apy are to 
improve mood. functional stalus (e.g .. cognition), :lIld quality of life. Trc:ltment 
of depression also may reduce other neuropsychi'ltric symptoms a..<;socinted 
with depression in patients with dementi a, includ ing aggression. anx. iety, apa· 
thy, and psychosis, Although patients mny present with depressed moud alone , 
the possibility of more ex.tensive depressive symptomatology should be con
sidered. Therefore, patients should be eva luated and monitored carefully for 
indices of major depression, suicidal ideation. and neurovegetutive signs since 
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safety measures (e.g .• hospitalization for suicida l ideation, and more vigorous 
and aggressive therapy (e.g., re lati vely high dosages. multiple drug trials) may 
be needed in some patients. 

Although plucebo-controlled tri als of antidepressants in depressed patiellls 
with concurrent dcmentia have shown mixed results. the available evidence 
:md experience with the usc of antidepressants in patients with dementia of thc 
Alzheimer' s type. and ussociuted depress ive manifestations indicate Ihat de
pressive symptoms (induding depressed mood alone and with neurovege tutive 
changes) in such pat ients are responsive 10 antidepressant thempy. In some 
patients, cognitive defi ci ts may panialJy or full y resolve during untidepressant 
therapy. but the eX lent of response will be limited to the degree of cogniti ve 
impainnem that is direct ly related 10 depression. SS Rls such as citalopram. 
escilalopram, lIuoxetine, paroll.etine , or senraline arc genl!rally considered as 
lirst-Iine agents in the treatment of depressed patients with dementia s ince Ihey 
usually.'are beUer tolero1ted than some other antidepressants (e.g., tricycl ic an
tidepressants, monoami ne oxidase inhi bitors). Some possiblc altem:!tive agents 
to SSRls includc bupropion, mirtazapine, and ven lafa xine. Some gcriulric pa
tients with dementia and depression may be unable to tolerate the antiuepres
sunt dosages necded to achieve full remission. When a rapid antidepressant 
response is not critical. some expens therefore recommend a very gradual dos
age increase 10 increase the likelihood Ihat a thcmpeutic dosage of the SSRI 
or other antidepressant will be reached and tolerated . In a controlled study 
comparing paroxet ine and imipramine in patients with coc.,isting depression 
and dementia, both drugs were found to be effeel ive; however. paroxel ine wa..~ 
beller tolerated (fe wer anticholinergic and serious :Ldverl>e effecls). 

Curtli(n·asculur Considt!rutinns. The relati vely low incidence of adverse 
cardiov'lscular effects, including orthostatic hypotension and conduction dis
turbances, associ:IICd with paroxctine anu other SSRIs IlIUY be advantageou s 
in patients in whum the cardiovascular effects lIssociated with tricyclic anti
depressants may be hnznrdous ~ In a controlled trial comparing paroxetine lind 
nortriptyline in patients with stable ischemic disease, both antidepressant s were 
fou nd to be effective in treating deprc.~sion and neither drug subst.mtially af
fected blood 4pressure or conduclion interva ls; however, paroxeline did not 
produce sustained effect s on heart rate or rhythm or hean mte vuri 'lhility 
whereas nonriptyline increased hean r.tte and reduced heart rate variability. 
Most clinical studies of paroxetine for the management of depression did not 
include indi viduals with c:lrdio":tst:ular disease (e.g .• those with a recent hi story 
of myocard ial infurctilln or unstable eardiova~culur disease), and fun her ex
perience in such pmients is necessary 10 conlinn the rc llllive lack of cardiotox
icity reported with the drug to date. (See Cautions: Cardiovascu lar Effel.'ts and 
see Cautions: Precautions and ContraindicllIions.) • 

Setlath'e Cunsidcnltiolls, Because paroxetinc lind other SS Rls generally arc 
less sedating than some other ant idepressant ~ (e.g., tricyclics), some clinicia~s 
state that these drugs may be prcfemble in patienls who do not require the 
sedative effects associmcd with many antidepressant agents or in paticnts who 
arc prone to accidents: however. an antidepressanl with more prominent sed
at ive effccts (e.g .. trazoUone) may b~ prclc mble in certain patients (e.g .. those 
with insomnia). ' 

Suicitlul Risk Cunsidenllions. Suicide is a kllmyn risk of depression and 
certain other psychiatric dis{J[uers, ami these di sorders them sclves arc th e.! 
strongest predictors of su idde. Ho (ve~er. there hus been a long-standing wn
cern that anlideprcssants Illay have .1 role in in~UI.: ing worse ning of depression 
und the emergence of suid dtl l thinking and behavior !suicidality) in cert ain 
patients during Ihe early pll<L~es o f treatment. FDA slales that antidepres !<>.mls 
increased the risk rif suicidalily, in short-Ienn studies in children . adolesceilts, 
and young adults ( I R-24 years of age) wilh major depre,ssive disorder and other 
psychiatric di sorders. (Sec Caul ions: Pedi'lt rie I'recau'tions.) An increasl!d sui
cid.llity risk was not demonstrated with antidepressunts compared wi th placebo 
in adults older than 24 years of ;ige and a reduced risk was ob~erved in adu lts 
65 years of age or oldcr. It is currently unknown whcthcr the suicidal it)' ri sk 
extends to longer-Icon anti tlcpressant usc Ii.e .. beyond several months): how
cver, there is substuntial evidence from placebo-colltmJled maintenance trials 
in adults with major deprcssih ! disorder that ant idepressants can dctay the 
recurrence of dcpress ion. Because the risk of suid dality in depressed patients 
may persist until .~ubsl'lI1ti:1 1 remission of depress ion ()("curs. appropriale mon
itoring. and close observation of pa'lienls of ;111 ages who arc receiving :Intide
press;tnt Iher.tpy are recommended. (Sec Su icidality under Cautions: Nervous 
System Effects, and sec Ca'utions: Prec'luiions and Contmindicalions.) 

Other Cunsitl cratlnns. Paroxetine has been effective in patients with mod
erate 10 severe depress ion, cndogenous ucpression, reactive depression (in
cluding traumalie grief), depression1rssociated with human immunodeficiency 
yil"lls (HIX) inlection. and depress lol} asso~ iated with ;mxiety and/or agitati on. 

• Obsessivc-CompulsiYe ,Disorder PnTOxctine is used in the treat
menl of obsessive-compu ls ive disorder when obsessions or compul sions cause 
marked distress, arc time-consuming (lake longer than' I hour dai ly), or inler
fere substantially with the patient's nonnal routine. occupational or academic 
funelioning. or usual social activities or relationships_ Obsessions are recurrent 
and persistent thoughts, impulses. or images that. ut some time during the 
disturbance, arc experienced as intrusive and inappropriate Ii.e .• "ego dys
tonic" ) and that cause marked ;m.,iety or distress but Ihal arc not simply ex
cess ivc worries about real-life problems. Compu lsions arc rcpetitive behaviors 
(e.g. , hand washing, orde ring, checking) or mentnl acts (e.g .. pr.tying, count ing. 
repeating words silently) perfonned in re!iponsc to an obsession or according 
to rules that must be applied rigidly (e.g., in a stereotyped fashioll). Although 
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the behaviors or acts arc aimed :II preventing or reducing distress or preventing 
some dreudcd event or situation. they either are not connected in a realistic 
manner with what they are designed to neutralize or prevent or are clearly 
excessive. At some time during the course of Ihe disturbance. the patient. if an 
adult , recognizes that the obsessions or compUlsions are excessive or unrea
sonable: children may not make such recognition. 

The enicacy of paroxetine hydrochloride for the management of obsessive
compulsive disorder in adults has been estublished by 2 multicenter. placebo
controlled studies of 12 weeks ' duration. In these clinical studies . paroxetine 
was more effective than placebo in reducing the severity of obsessive-com
puls ive m:lIlifestations in adult outpllIients with moderate to severe obsessive
compulsive disorder (Yale-Brown Obsess ive-Compulsive Scale (YBOCS] 
baseline values of 23--26). In u fixed-dose study of 12 weeks' duration involv
ing p,uoxetine dosages of20, 40. or 60 mg daily. patients receiving 40 or 60 
mg o f the drug daily experienced substuntially greater reductions in the YBOCS 
to\;l) score (upproximately 6 and 7 points. respectively) th an those receiving 
paruxetine 20 mg daily (approximately 4 points) or placebo (approximately 3 
points). The effectiv\! dosage or paroxetine' was 40 or 60 mg daily. In u 12-
week study with flexible dosing of paroxetine (20-60 .mg daily) or clomipra
mine (25- 250 mg daily) compared with placebo, paroxetine-tremed patients 
exhibi ted a mean reduction of approximately 7 points on the YBOCS total 
score. which was substantiall y grcater than the mean reduction of approxi
mately 4 points in patients receiving placebo. No age- or gender-related dif
fe rences in outcome were noted in either of these studies. 

The efficacy of paroxetinc for long-term usc (i.e .. longer than 12 weeks) 
h"s beell demnnstrated in a 6-month relapse prevention trial , which was an 
extension of the fixed-dose study of 12 weeks' durmion in ,putients who had 
n:sponded to p<.lfoxetine. Patients who received paroxetine relapsed substan
tially less frequcntly thun those receiving placebo in a double-blind placebo
cmllroJled study. The manufacturers lind many experts state that obsessive
compulsi ve disorder is chronic and requires several months or longer of 
sustained therapy. Therefure. it is reasonable to continue thempy in responding 
patients. If paroxetine is used for extended periods. dosage should be adjusted 
so Ihul patients arc maintained on the lowest effective dosage. nnd the need for 
continued thempy with the drug should be reassessed periodicully. 

Results from compar.lIive studies to date suggest that paroxetine and other 
SSRls (c.g. .. Ouoxetine. fluvoxamine. senraline) are as effective us or somewhat 
less effective than clomipramine in the management of ob.~essive-compulsive 
disorder; In a pooled analysis of sepamle short-tenn (10-13 weeks) studies 
comparing domipramine. fluoxetine: fluvoxamine. or sertraline with placebo, 
domipr:unine W:lS calculated us being more effective (as detemlined by mea
sures on the YBOC scale) than SSRls, although all drugs were superior to 
placebo. Like clomipramine, SS Rls reduce but do not completely eliminute 
ohsess ions and compulsions. 

M:m)' clinicians consider an SSRI (e.g .. paroxetine. fluoxetine. flu voxam
inc. scrtrulinc) or clomipramine to be the drugs of choice for the pharmacologic 
treutlllelll of obsessivc-{;ompulsivc disorder. 1lle decision whether to initiate 
therapy with an SSRI or clomipramine often is made based on .!he adverse 
eff!!c t prolile of these drugs. For example, some clinicians prefer clomipramine 
in palients who may not tolerate the adverse effect profile' of SSRIs (nausea. 
headache. overstimulation. sleep disturbances) while SSRls may bc,useful al · 
tenlatives in patients unable to tolerate the adverse effects (antichulinergic ef
fect s. cardiovascular 1effects. sedation) associated with cl omipramine therapy. 
Consideration of individual patient characteristics (age. concurrent medical 
conditions), phamlacokinetics of the drug, potential drug interactions, und cost 
of thempy may "Iso influcncc clinicians when selecting between SSRIs and 
cJmuipnllnine as lirst-linelthcrJpy in patients with obsessive-compulsive dis
order. 

Pediatric Considerations In childrent with obsessive-compulsive 
disorder. cognitive behavioral therapy and/or scrotonin-rcuptakc inhibitors 
(such as clomipramine and SSRls) may be beneficial. Controlled studies eval
uating paroxetine ill this setting currently are lucking and it remains to be 
established whether one sermonin-reuptake inhibitor is more effective than 
another. Pending further data, some experts state that the choice of an agent 
rnay de[">Cnd on their adverse effect pro file. potential for adverse drug interac
tions. and the presence of comorbid conditions. Although clomipramine has 
been 'more extensively studied to dale than SSRI. it has lhe most prominent 
aUlicllOlinergie cffects. requires electrocardiogmphic (ECG) monitoring. and is 
the must Itlxic following ,Icutc overdosage. SSRls do not require ECG moni
toring: however, they are associat ed with hcadache. nausea, insomnia, and ag
itation. If a decision is made to initiate SSRltherapy in a child with obsessive
compulsive disorder. some experts recommend starting wilh a low initial 
dosage and then gradually increasing the dosage as tolerated. If there is no 
clinical respnnse aftcr 10-12 weeks. consideration should be given to switching 
to another SSRI or clomipramine. (See Cautions: Pediatric Precautions.) 

Although combined clomipramine and SSRlthcrapy has been cffecti\'e in 
a limited number of children and adolescents with obsessi ve-compulsh'e dis
order. very close monitoring of the ECG. blood c10miprnmine concentrations, 
and vit:ll s igns is necessary because of the risks of potentially dangerous drug 
interactions (including serolonin syndrome) and adverse effects with such com
hinations. (Sec Drug Interactions: Serotonergic Drugs.) As in adults, the opti
mal duration of pharmrlcologic therapy in children with obsessive-compulsive 
disorder remains unclear. Although periodic Irials of graduul withdrawal from 
drug thempy are advisable. some children appear to require long-term main
tenance therapy to prevent relapse. 
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• Panic Disorder P"nlxetine is used in lile treatment of panic disordcr 
with or without agomphobia. Panic disorder is chamcterilcd by the occurrcnce 
o f unexpccled panic utlacks and associaled concern about having additional 
anacks, worry about Ihe impli cations or consequences of the attack s. and/or u 
clinically important change in behavinr related to the attacks. 

According to DSM-IV. panic disorder is characterized by recurrent unex
pected panic allacks. which consist of a discrete period of intense fear or dis
comfort in which 4 (or more ) of the folluwing symptoms de velop abruptly and 
rcuch u peak within 10 minutes: pal pi lilt ions. pounding heart. or Ilccelerated 
heart rate; sweating; trembling or shaking: sensations of shortness of breath or 
smothering: feeling of choking; chest pain or discomforc nausea or abdominal 
distress; feeling dizzy. unsteady. lightheuded. or fa int: derealization (feclings 
of unreality) or depersonali7.ation (be ing detached from onesel O: fenr of losing 
control; fear of dying; paresthcsius (numbness or tingling. sensations): and chills 
or hOI flushes. 

The efficacy of paroxetine hydrochloride for the management of panic dis
order with or without agor.lphobia has been esutblished by muliiccnter. double
blind. placebo·controlled studies in adult outpatients who met DSM- J1IR cri
teria for panic disorder with or without agoraphobia. In a Ii xed-uose study of 
JO weeks ' duration in which paroxetine was given in dosages of 10. :m. and 
40 mg daily. a substantially greater reduction in panic attack frequency from 
placebo was noted only in the patients receivi ng paroxctine 40 mg duily: at the 
end of the study. 76% of patients rct:ei\'ing paroxetine 40 mg daily werc free 
of p:mic auacks compared with 44C'(v of those receiving placebo. In 2 studies 
of 12 weeks' duration employing a nexible dosing schedule, greater improve
ment wus reported in patienl~ receiving. paro xetine 10-60 mg daily than in 
those rece iving placebo. In one study. 51 % of the paroxetine recipients com
pared with 32% of the placeho recipient s were free of panic uttacks at the end 
of the study. and in the other study which was conducted in patients receiving 
standardi zed cognitive behavioral thcrupy. 33% of patients receiving paruxctine 
10-60 mg daily had a reduction in panic attack fre4uency to 0 or I panic attacks 
during the study period compuretl with 14% of those receiving placebo. TIll! 
mean paroxctine dosage for tho~ completing Ihese 2 fle xible-dose studies W <lS 

approximmc)y 40 mg daily. 
In these stud ies. paroxetine was found to be substantiully more effective 

than pluccbo in the trcalment of panic disorder in at least 2 out of 3 measures 
of panic attack frequency and on the Clinical Globul Impression Severity of 
Illness Scale . The rc.~ults of the studies conducted to date demonstrJte thal 
paroxetine reduces global anxiety. depressive symptoms. phohic avoidance. 
and improves overall impuirment a~sod:ued with .panic disorder. 

The e rHcacy of paroxetine hydrochloride extended-release tablets for the 
manugement of panic disorder with or without agoraphobia has been estab
lished in multicenter, placebo-controlled , flexible-dosage studies in patlent s 
with panic disorder with or without agomphobia. In 2 studies. p<lroxetine ex
tended-release tablets were. more effective than placebo. but a third study failed 
to show any benefit compared with placebo. 

The effielley of paroxetine for long-term use (i.e .. longer than 12 weeks) 
has been demonstrJted in controlled studies. In a 3-month relapse prevention 
trial which was an extension of the JO-week. fixed-dose study. palienL'i who 
were responders to paroxetine were randomized to receive either, paroxetine 
(10,20. or 40 mg daily) or placebo. The lputients receiving long-ternl thempy 
with puroxetine relapsed substantially less frequently than those rece iving pla
cebo. In another controlled study. patients receiving paroxetinc therapy for I 
year demonstrated not only long-tcnn efficacy but also continued improvement 
TIle manufacturers and some clinici:ms state that panic disorder is a chronic 
condition: therefore. it is reasonable to continue therapy in responding pUlients. 
Dosage adjustment may be necessary to maintain the piltient on the lowest 
effective dosage, nnd patients should be rca.~sessed periodically to detenninc 
the need for continued therapy. ! 

Subgroup analys is in controlled studies for possible age · or gender-relnted 
effects on Ireatment outcome did not suggest any differencc in efficacy based 
on either the age or sex of the patient. 

The results of cuntrolled studies suggest that paroxetinc is as effective as 
and better tnlerated than clomipramine in the treatment of panic disorder. In 
addition . paroxetine was found to have II more rapid onset or ac tion than C\O-
mipramine in reducing the number of panic attacks in une study. 

Unlike imipramine which reduces hean r,lIe variabi lity in patients with 
panic disorder (a condition associ:lled with decre,L<;ed heart rate variability and 
consequently an increa.<;ed risk of seriou s cardiovascular problems including 
sudden cardiac deuth). paroxetine. has heen .~ hown to nonnulil.e hean rate vari
ability in a lim ited number of patients with panic disorder. The clinical impor
tance of these findings with regard to pOtentially dccre:lsillg ' cardiovascular 
monality in putients with panic disorder remains tu be determined . 

Panic di sorder can be trealed with cognitive and behavioral ps)'chOlllerapy 
and/or pharmacologic therapy. There are ,several classes of drugs thm appenr 
to be effective in the pharmacologic m:magcment of panic disorder. including 
tricyclic antidepressants (c.g .. imiprJmine. clomipramine). monoamine oxidase 
(MAO) inhibitors (e.g .• phenelzine). selective serolonin-reuptake inhibitors 
(SSRls: e.g., citalopram. fluoxetinc. scrtraline, paroxctine). and ben7.odial.c
pines (e.g .. alprazolam. clonazepam). When choosing among the available 
drugs. clini cians should consider their ucceptance and tolerabililY by patients: 
their ability to reduce or eliminate punic :lIIaeks . reduce clinically important 
anxiety and disability secondary to phobic avoidance. and ameliorate other 
common eomorbid conditions (such as depression); and their ahility to prevent 
relapse during long-term therapy. Becallse ortheir be Iter tolerability when com· 
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pared with olher IIgents (such as the tricyclic ;mtidcprcssams amI bcnzodiazc
pines), the Jack of physical dependence problems commonly associated with 
benzodiazcpincs, and c ffi c:lcy in panic diso rder wilh comorhid conditions {e.g., 
depression, other anxiety disorders such tiS obsessivc -compulsive disorder. alA 
coholi sm), many clinicians prefer SSRIs us firsi-linc Iherapy in the management 
of p<lnic disorder. If SSR I Iherapy is ineffective or is nOI I(Jli:r:ned. usc of a 
Iricyclic ant idcprcssuni or II bcnzodiazcpinc is recommcndcll. 
• Social Phobia Paroxeline hydroc hloride is used in the treatment of 
soc ial phobia (social anx iety disorder), According to DSM-]V, social phobia 
is clmmclcrized by II marked :md persistent fcaf of one or more social or per
fonnance situations in which the person is exposed to unfamiliar people or to 
possible scrutiny by OIhcN. Exposure to the feared si tuation almost invariably 
provokes anxiety. which may approach thl! imensity of II panic allack. The 
feared situations arc :lvoided o r endured \"i th imense anxiety or distress. TIlC 

avoidance. fear. or anxious anticipation of encountering the social or perfonn
ance si tuation interfe res significantly with the person 's daily fUu tine, occupa
ti onal or academic functioning, or sodal uctivitics or relationships, or ther!.! is 
marked distress about huving the phobias. Lesser degrees of perfonnance an
xiety or shyness general ly do not require psychotherapy or ph:mn acologic treat
ment. 

The e m cacy of paroxetinc hydrochloride in the trelllment of social phobia 
has been established in 3 multicemer. p l:lcebo-cont rolled studies in adull out
p;lticnts who met DSM-IV criteria for social phobia. In 2 stu<lies of 12 week ~ ' 

duration in which paroxetine was given in dosages ranging from 20--50 mg 
daily, significant improvement in the Cl inical Oloballmpress ions (CO I)!lm
provemem score and Liebowitz Social Amiety Scale (LSAS) were noted. In 
these studies, 69 or 77 'if of paroxctine-treat cd patients were COl Improvement 
rc."ponde rs compared with 29 o r 42% of placebo-tremed pat ients. In the third 
study. paroxetine wa.~ given in fi xed dos:lges o f 20,40, or 60 mIl dai ly for 12 
weeks. There was signifk;mt improvement in the CGl lmprovemcnt responder 
criterion and LSAS Total Score in pmients receiving 20 mg daily compared 
with placebl). Althoug.h there were trends in superiority no ted in those receiving 
40 or 60 Illg daily compared with placebo. the result !'; did not reach statistical 
sig.nificance and there was no indication that dmages exccl!ding 20 rilg daily 
provide any additional benefit. 

Subgroup analysis of these contro lled studies in "dult outpatients with so
cial anx iety disorder did not reveal any evidence of IIge- ur ge~der- re l:ued 
dilTcn:nces in treatment outcome. S:lfety and eflk:lcy of paroxe tine for the 
trcatment of social phobia in children or ado lescents have not been established 
to dute. 

• Anxiety Disurders Paroxetine hydrochloride. is used in the manage
ment of gellemlized anxiety disorder. Accordi ng to DSM-IV-TR, generalized 
anxie ty disorde r is clwr.lcterizcd by excessive anxiety and worry (apprehensive 
expectation). occurring more days than not for at least (-, mont hs, abou t II num
ber of events or activities (e.g., work or school pcrfonnancc). Patients with 
generalized anxiei)' disorder lind it difficult to control the worry. The anxiety 
ami worry arc accompanied by at least 3 of the followi ng somatic symptoms 
in ;ldu lts and at least I of these symptoms in children: restlessness or feeling 
keyed up or nn edge. being easily fatigued, difficulty concentmting o r mind 
going bl:mk. irrilllbilil Y. muscle tens ion. and s leep disturbance (e.g .. difficulty 
fa ll ing or staying as leep, res tless unsatisry ing sleep). These symptoms cause 
clinically im ponant distress or impainnent in social. occupational, or other 
important areas of functioning and arc not 'caused by direct physiologic elfects 
or substa'ncl.!s (e.g. , medications, drugs or abuse , toxin exposure) or by a general 
medical condition (e.g., hyperthyroidi sm). Although patients with generalized 
anxiety disordl.!r may have another underlying mental disorder (ax is I disorder), 
the focus of the an xic lY and worry is unre lated to the I:uler disorder and docs 
nOI occur only <luring the course of a mood, psycho tic. o r pervasive deve lop
mental disorder. 

Selecti ve serotonin-reuptake inhibi tors (SSRls) arc among several classes 
of ant idl!pressams recommended by .~omc cl inicians us first-line treatment for 
generalized anxiety d isorder because of their safety, tolerability (e.g .. luck uf 
physical dependem'e problems common ly associated with bcnzodiazepines). 
and proven e fficacy in the tre:ument o f depression and other anxiety disorders 
(e.g .. obsessive·compulsive disorder. panic disorde r) that frequentl)' present as 
comorbid con<li lions in patients with gencralize<l anxiety disorder. Because an 
estimated 80% of patients with genemlized anxiety diso rder will have a co
morbid mood disorder (e.g. , depression) during thcir life time , an SSRI or a 
drug that predom inunt ly inhibits serotonin and norepinephrine reuptake {e.g .. 
ven lafaxinc) is preferred by some clin icians for treatment of patients wi th long
standing generali led anxiety disorder and in those with several comorbid mood 
o r anxiety disorders. However. the emcaey of antidepressants. including pa
roxc tine, in the management of generalized anxiety disorder in p:ltients with 
comorbid conditions such a.~ depression has yet to be estnblished, since such 
patients have been excluded from study entry , and therefore furt her re:-;enrch 
is needed. 'j III 

Efllcacy of paroxet ine hydrochloride for the manLlgement of generalized 
anx iety disorder has been established in 2 randomized, muhiccnter, plat.."'Cbo
controlled studies o f B weeks' dUr.1tion in ndult outpatienls who me t DSM-lV 
criteria for generJ lized anx iety disorder. One sllldy employed li:'led paroxetine 
dosages, <lnd the other employed a fle xible dosing schedule. In the ·!1exible
dose study. approximately 62(70 of putients receiving puroxetine 00-50 mg 
dni ly; mean dosage of 26.8 mg daily) had it score of 1 ("very much ·improved") 
Of 2 ("much improved") on the Clinical O lobal Impressions (CGIJ Global 1m-
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provement scale , and approxim:Jtely 36% o f these patients had complete o r 
nearty complete resol ution of anxiety (defined as it Hamilton Rating Scule for 
Anxiety [HAM -Allotal score of 7 or less), compare<l with approximatel y 47 
and 2y·tf, respective ly. of patients receiving placebo. These results were similar 
to those seen in the flxed-dose study. in which a score of I or:! on the CO l 
O lobal Improvement scale was attained by 62. 68, or 46%. respective ly, ami n 
HAM-A total score of JO or less wns ullnined by 49, 52, or 33%. respccti\'e ly. 
of patients rel'eiving paroxetine 20 or 40 mg dai ly or placebo. However, in a 
third study, reductions in HAM-A total score attllined hy patients receiving 
flexible dosages of paroxetine (20-50 Illg daily; mean dosage. of 23.8 mg unily) 
were not substant ially different than those attained by patients receiving pla
cebo. Subgroup unalysis of these controlled st udies in adult outpatient .~ with 
generalized nnxiety disorder did not TCveal any evidence of gender- or race
relnted differenl'cs in treatment outcome. 

Systematic cvuluation of cOlliinu ing puroxetine for periods of up 10 6 
months in patients with genernlized an;\iety disorder who had responded whi le 
taking paroxetine duri ng an g·\Veek acute treatment plwse has demonstrated a 
benefit of such maintenance therapy. In a dOUble-blind. 24-week relapse pre
vention tri al thai was an extens ion of a single.-blind, S-wed acute trcatmelll 
study. patients who had responded to parox.eti ne 20-50 mg daily were random
ized to receive cilhe r paroxcline at. the same dosage or placebo. Relapse during 
the double-blind phase was deJi ned as an increase of 2 or more poinls on the 
CO l-Severity of Illness scalc 10 a score of -I or higher or drug discon tinuance 
due 10 lack of emcacy. The paroKetine-treated patients experienced a s ignifi
cantly lower rcl;lpsc rate over the 24-week period compared wilh those receiv, 
ing placebo. In uddition, 73% of patients recei ving u totnl of J2 weeks of 
paroxetine therapy ach ieved remission (defined as a HAM-A total score of 7 
o r less) compared with about 34% of those who received H weeks of lhempy 
and then received 2-1 weeks of placebo. Because generulilcd anxiety disorder 
is a chronic condition, it is reasonable to continue therapy in responding pa
tients . Dosage adjustment may be necessary to maintain putients receiving long
tenn paroxctine therapy on the lowest 'cm:clivF dosage. and paticms shoul<l be 
reassessed periodically to det~nnine the needl fw continued therapy. 

Results of a eOlnparutiye study indic;ltJ that the anxiolyt ic effecis of pa
ro.'ictine arc comparable to those o f imipramine, a tricyclic antideprcssant. and 
sli£htly superior to Ihose of2' -chlordesmethyldiazepam, a ocnzocliazepine (nOi 
commercially nV:li lable in the US'). In this study. during the li rst 2 wceks of 
Ihempy, 2'-ch lordesTllethyldia7.epam displayed greater :m.'i io lytic effitncy, as 
measured by HAM-A score, than par~xetine or imipramine; however, fo llow
ing H weeks of \llerapy, a 50% or greatc r decrease in HAM·A score was :muined 
by 68, 72, or 55% bf patient!'; rece iving paroxetine, il")1ipramine. or 2' · chlor
desmethyldiuzepum, respect ive ly. Antidepressants .~ uch us paroxetine appear 
to a ffect preduminant lYtpsychk s),mptqms , whereas hi.!nzodia7..cpines such us 
2' -chlordesme thyldi;w.!pam appear to " ffec t predominately somatic symptoms 
associated with gene ralized anxiety disorder. ' 

• Posttraumalic S(r~ss Disorder Paro:~etine hydrochloride is used in 
the treutment of posttraumatic stress d isorder (PTSD). PTSD is an unxielY 
di sorder that involves the deve lopment of ~er1ain characteristic symptoms 1'01-
lowi ng pCNonall!xposurc to an extreme traumatic stressor. According to DSM
IV. PTSD requires exposure to a tr.lumalic event (s) that inmlved ;Ictllal or 
threatened death or se rious injul)'. or threat to the physical integrity of se lf or 
others. and the response to the event must involve intense fear, helplessness. 
or horror (in children the respon se may he expressed by disorg;mized or ugitated 
behavior). PTSD is chamclc rized by persistent symptoms of reexperiencing the 
trauma (c.g .. intrus ive. d istressing recollections of the evcnt; recurrent distress
ing dreams of the evelll: acting or reeling as if ih!.! event were recurring in
clud ing illusions. hallucinations, or flashbacks: intense distress at exposure to 
imemal or I!xtcmal cues Ih:1t symboli ze or re!oJcmble an aspect' o f the evcnt ; 
physio logic rencti vity on exposure to intemal or exte rnal cues that symbolize 
or resemble :In ILspect of the event). persistent {l\'oidlJll('c of stimuli ass()cimcd 
with the traumu und numbing of general responsiveness (e.g., efforts to avoid 
thoughts, feelings . or conversations re lated to Ihe event; efforts to avoid activ
ities, places. or people that arousc recollections of thl! event: inability to recall 
an imponanlllspcct of the cvent; marked ly diminished interest or partiejpation 
in s ignificant activities; fee ling of detachment o r estrangement frum o thers; 
restricted emotions and/or range o f uffect not present before the event ; se nse 
of a foreshort ened future); and persistent symptnms of im."rt'oJ('d ar(JII.w/ (e .g .. 
difficulty ~ Ieeping: irritability/outbursts of anger: diflh::ulty concentrating: hy
pcrvigilance: exaggerated startle response) . According to DSM-I V. a PTSD 
diagnosi s .requires the presence of'l or more symptoms of ree.l]lcriellc;lIg, 3 
or more ~ympt()ms of (Jl'(IiI/(lIU'(', I and :2 or more symptoms of ;lInW/.I·l'd 
arousal, all of which must be present for at least I monlh and cause clin ically 
important distress o r impairmentl in social. occup.ational. o r o ther imponant 
ureas of funclioning. PTSD. ,like ot her anxiety disor~ers, rarely occurs a lone, 
and patients with PTSD often present with comorbid disorders (e.g., major 
depress ive disorder, substance abuse <lisorders, panic disorder, generalized an
xiety di sorders. obsessive-compul si ve disorder, socia l phobia); it is unknown 
whether these comorbid disorders precede or J'ollow Ihe onsei of PTSD. 

Psychotherupy alone o r in combination wilh phannacotherJpy'general!y is 
con!';idercd the treatment of choice fo r PTSD. Pharmacologic thcr.lpy may be 
indicated in addition to psychotherapy for initial treatment of PTSD in patients 
who have comorbid disorders (e.g .. major depressive <lisonler, bipolar dison.ler. 
othe r am:iety disorders) and a lso may be indicated in Ihose who do not respond 
to initialtreattnent with psychotherupy a lone. If phannacotherapy is indicuted 
in patients with PTSD. se lective serotonin-reuptilke inhibitors (SSRIs; c.g .. 
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nuoxetine. paroxetine, scrtraline) usually are considered the drugs of choice 
(except in patienls with bipolar disorder who require ireatmCnl with mood
stubilizing agents). ' 

Efficacy of paroxetine hydrochloride in the lreatment of PTSD has been 
established in 2 multicenter. placebo-controlled studies of 12 weeks' duration 
in udu lt outpatienls (66-68% women) with a primm)' diagnosis (DSM~IV) of 
PTSD following physical or sexulll assault (48-54%), witnessi ng injury or 
death ( 17-1 9%), serious accident or injury (6-13%), or ex posure to combat 
(5- 8%). The mean duration of PTSD for these patients was IIpproximately 13 
years and 4 1 or 40% of patients had secondary depressive disorders or non· 
PTSD Ilnxiety disorders, respectively. In these studies. patients receiving fixed 
(20 or40 mg daily) or flexible (20-50 mg daily; mean: 27.6 mg daily) dosages 
of paroxetine had subslantially gremer changes from ba."eline on the Clinician
Administered PTSD Scale Part 2 (CAPS-2) score, a mulli-item instrument that 
measures 3 aspecLS of PTSD wi th the following symptom clusters: reexperi
encing/intrusion. avoidance/numbing, and hyperarousal, and were more likely 
10 have a score of I (very much improved) or 2 (much improved) on the CliniclII 
Global Imprcssion-Global Improvement Scale (CGI-I) compared with those 
receiv ing placebo. Treatment response in the fixed-dose study appeared to be 
unaffected by patient'S gender, type of trauma, duration of PTSD, or severity 
of basel ine PTSD or comorbid conditions. A third study. also a fl exible-dose 
study comparing paroxetine (20-50 mg daily) with placebo. demonstrated pa
roxetine to be substantially superior to placebo as assessed by improvement 
from baseline for CAPS-2 total score. but not by proporlion of responders on 
the CGI-1. 

Usc of paroxetine in the trealment of chronic P'TSD did not uppear to pro
duce u complete remission in a substantial proportion of patienL" receiving the 
drug in clinical studies. Therefore, somc clinicians suggest combi ned use of 
psychotherapy with phannacotherapy in order to optimize treatment outcome; 
however, further studies are needed . 

• Premenstrual Dysphoric Disorder Like some other selective sc
roton in-rcuptake inhibitors (SSRls; e.g., lIuoxetinc. sertrali nc), paroxetine is 
used in Ihe treatment of premenstrual dysphoric disorder (pre viously latc luteal 
phase dysphoric disorder). In women suffering from sevcre premenstrual dys
phoric disorder treated daily for 3 menstrual cycles with paroxetine. m;lproti
line, or placebo, paroxetine was fou nd to be superior to maprotiline or placebo 
in improving symptoms a.~sociatcd with this disorder. In women with severe 
premenstrual dysphoric disorder receiving paroxctine 5- 30 mg daily for 10 
consec utive menstrual cycles, paroxetine also markedly reduced symptoms 
(premenstrual irritability. depressed mood, in.crease in uppetile, anxiety/ten
sionl . Thc improvement in symptoms continued throughout the en tire treatment 
period; sedation, dry mouth, and nuusea occurred commonly but declined dur
ing therapy whereus adverse sexual effects (reduced li bido, anorgasmia) per
sistcd. Additional controllcd studics are needed to detenninc whethcr the effi
cacy of the drug is sustained during longer-tenn. maintenance therJpy in 
women with this condition. For fUrlher information on use of SSRls in the 
treatment of premenstrual dysphoric disorder, see Uscs: Premenstrual Dys
phoric Di.~ordcr. in Fluoxetine Hydrochloride 28:16.04.20. 

• Premature Ejaculation Like some other SSRls, paroxetine has been 
used with some success in the treatment of premature ejaculationt. In a pla
cebo-controlled study in men with premature ejaCUlation, paroxeline (10 mg 
daily for the first week followed by 40 mg daily for 5 uddit ional weeks) pro
duced substantially greater clinical improvement (increased intravaginal ejac
ulation latcncy time, increased number of thrusts before ejaculation) than pla
cebo. Nearly all the patients in this study reporled some improvement in 
ejaculatory latency during the first week of paroxetine therupy. In an open 
s tudy. paroxetine 20 mg daily improvcd premature ejaculation within about 14 
days with all patients studied reponing a longer interval before ejacu lation. 
When dosages of 10 or 40 mg daily were compared in patients with primury 
premature ejaculalion, 20 mg daily was fo und to be sufficient; further study is 
needed to detemline whether higher dosages may further increase ejaCUlation 
latcncy. In a study comparing paroxetine 20 mg daily for 6 months with pa
roxetine 10 mg daily for 14 days followed by 10 mg dai ly for a total of 6 
months, both regimens were found to be similarly effective in improving pre
mature ejaculation and were well tolerated. There is some evidence Ihat pa
fOxeline may be more effective than other SSRls in tenns of increa.'iing intra
vag inal ejaculntion latency time. 

Additional studies have investigated the use of parox.etine on an ":1.>; 
needed" basis for the treatment of premature ejaculation. In one siudy, men 
with premature ejaculation (mean age: 39.5 years; mean prctremmenl ejacu
latory latency time: 0.3 minutes) were mndomized to receive 20 mg of parox
etine or placebo 3-4- hours before planned intercourse; at 4 weeks, the mean 
ejaculatory latency time was 3.2- 3.5 minutes in those rece iving the drug com
parcd with 0.45-0.6 minutes in those receiving placebo. However, mean ejac
ulatory latency time was even longer in another group of men (mean age: 40.5 
years; mean preLreaunent ejaculatory latency time: 0.5 minutes) who received 
an initial regimen of paroxctine 10 mg daily for 3 weeks and then received 
paroxetine 20 mg on an as needed basis for 4 weeks. 

Funher cOnlrolled studies UTC necessary to confinn these findings, 10 de
termine the optimal dosage regimen, and to evaluate the long-term efficacy of 
paroxetine in patients with this condition. Some clinicians :ldv ise that a trial 
with drug therapy may be particularly useful in patients with premature ejac
ulation who fail or refuse behavioral or psychotherapeutic treutment or when 
partners arc unwilling to cooperate with such therapy. 
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• Diabelic Neuropathy Trkydic antidepressants genera lly have been 
considered a mainstay of therapy for the treatment of di:lbetic neuropathy. 
However. because of potentially improved patient tolembility. therapy with 
selective serotonin-rcuptake inhibitor.~ (SSRls) or selective serotonin- and nor
epinephrine-rcuptakc inhibitors (SNRI.~; e.g .. duloxeline, venlafuxine) has been 
attempted m; an alternative. In a controlled study, paroxetine (40 mg daily) was 
effective in a limited number of patients in substantiully reducing the symptoms 
aSSOCi ated with diabetic neuropathyt and was somewhat less effective but bet
ter tolerated than imipramine. Becuuse patients who did nOl respond as well to 
paroxetine liS to imipramine had lower plasma paroxetine concentrations, it 
was suggested thal dosage :Idjustment based on plasma concentration moni
toring potentially may be useful in the management of this condition. When 
compared with earlier results obtained Wilh imipramine in the management of 
diabetic neuropathy, SSRls such as citalopram. fiuoxeline, paroxetine. and ser
traline gener.llly appear 10 be less effective but better toler;lIed overall. Addi
tioml l study and experience arc needed to elucidate the relative roles of SSRls 
versus tricyclic antidepressants, SNRls, anticonvulsanl>; (e.g .. pregabalin. ga
bupcntin). nnd other fonns of treatment in the management of this condition. 

• Chronic Headache Paroxetine has been used in n limited number of 
paticnts with chronic headachd wi th some success. In an open study, patients 
with chronic daily headache unresponsive tu previous therapy were treated with 
paroxetinc 10-50 mg daily for 3-9 months: most of the patients showed re
ductions in the number of he;ld:lche days per month. Fatigue. insomnia, and 
urogenital di sturbances were the most com mon adverse effects reponed in this 
study. In a double-blind, crossover study in nondepressed patients with chronic 
tension-type headache comparing pnroxet ine (20-30 mg dnily) and su lpiride (a 
dopamine antugonist; not commercially avuilable in the US), both drugs im
proved headache although sulpiridc appeared to provide greater relief. Addi
tional controlled studies arc needed to conlinTl these preliminary lindings. 

• Bipolar Disorder Paruxetine has been us~d for the short-term man
agement of acute depressive episodes in patients wi th ,bipolar disordert. While 
ant idepressants such as select iVe serulOn in-reuptake inhibitors (SSR ls) have 
shown good efficacy in the trcutment of unip0);lr depression, the drugs ge ner
ally have been studied as adjuncts to mood stabilizing agents such as lithiulTl 
or valproalc in the management of bipolar disorder; antidepressant monother
:lpy is /1(1( recommended, gi ven the risk of precipitating a switch into mania . 
The American Psychiatric Association (APA ) currently recommends that pa
roxetine be reserved for patients who had an inadequate therapeutic response 
to optimal therapy ~vith first-line ;Igcnts (Le., lithium, lamOirigine) or who do 
not tolerate these drugs. If paroxelinc was clTective for the management of an 
acute depressive episo<.le. including during the continuation phase, then main
tenance thera'py with the drug should be considered to prevent recurrence of 
major depressivc episodes. For fUrlller infooTlution on the managemcnt of bi
polar disorder, see Uses: Bipolar Disorder, in Lithium Salts 28:2R. 

Dosage and Administration 

• Administration Paroxetine hydroch loride and paroxetine mesy late 
are administcred orally. 

Paroxetine hydrochloride conventional tablets. extended-release tablets, 
and suspension usually are administered once daily in the morning. Since food 
docs nOl appear to substantially affect Gl absoTP,tion of paroxetine hydrochlo
ride , the drug generally can be administered without regard to meals; however, 
administration with food may minimize .. dverse GI effects. The manufacturer 
of parox.ctine hydrochloride makes no specific recommendations about udmin-
istralion of paroxeLine with regard to food. , 

Paroxetine mesylate conventional tablets arc administered once daily, usu
ally in the morning, without regard to meal.~ . 

Paroxetine hydrochloride ami suspension should be shaken well just prior 
to administration of each dose . 

Extended-reJellse tablets of paroxctine hydrochloride should be swallowed 
whole and should /ltJ( be chewed or crushed. 

• Dosage Paroxctine is commercially available in the US as paroxetinc 
hydrochloride (c.g., Paxil~, Paxil CRII; ) und as paroxetine mesy late (i.e., Pex R 

cva~). Conventional tablets of Paxil- ;lOd Pcxeva~ arc 1/01 bioequivalenl. The 
US Food and Drug Administration (FDA ) considers paroxetine mesylate (Pex
eva· ) convemionaltablcts to be a pharmaceutica l allt'mal;n' (as described in 
section 505 lbU21 of Ihe Federal Fuod. Drug, and Cosmelic Act) and lIot a 
pham1aceutical (generic) cquivalent to paroxetine hydrochloride convenlionnl 
tablets (e.g., Paxililll

), since both cOlliain the same active moiety (paroxetine) 
but have different salls. . 

Dosages ofparoxetine hydrochloride and paroxetine mesylute ;lfC expressed 
in terms of paroxetine. • 

Patients recciving paroxctine should be monitored for possible worsening 
of depression, suicidality, or unusual changes in behavior. especially at the 
beginning of therupy or during periods of dosage adjustment. (Sec Cautions: 
Prccllutions and Contraindications. ) 

'The manufacturers recommend that an intervill of at lea."t 1 weeks elapse 
wben switching a patient from a monoamine ox.idase (MAO) inhibitor to pa
roxetinc or when switching from paroxetine 10 an MAO inhibitor. For addi
tional infom1ation on pOlentilll1y serious drug interactions that may occur be
tween pnro.'(ctine and MAO inhibitors or other serolOnergic agents, see 
Cautions: Precautions and Contraindicutions und see also Drug Interactions: 
Serutonergic 'Drugs. 
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Paroxatlne 

Clinical c.xpericncc regarding the optimal timing of swilching from other 
antidepressants to paroxetine therapy is limited. Therefore, care and prudent 
medical judgment should .be exercised when switching from other antidepres
sants, particularly from lung-acting agents (e.g., fluoxetine), to paroxetinc. Be
cuuse some adverse rc<lctions resembling serotonin syndrome have developed 
when fluoxetine therapy has been abruptly discontinued and therapy with an
other serolonin-reuptakc inhibitor (sertmline) initiated immed iately aflerward. 
a washout period may be advisable when transferring a patien( from fluoxetine 
to another SSRI. However. the appropriate duration of the washout period when 
switching from other serotonin-reuptilke inhibitors to paroxetine has not been 
clenrly eS(<lblished. Pending further experience in patients being transferred 
from therapy with anolher antidepressant 10 puroxetine and us the clinical sit
umion penni!s. it. generally is recommended that the previous antidepressant 
be disconlinued according to the recommended guidelines for the specific un
tidepressant prior to initiation of paroxetine therapy. 

Because withdrawal effects may occur (see Cautions: Nervous System Ef
fects and see Chronic Toxicity), abrupt discontinuance of paroxeline should be 
uvoided. The manufucturers and some clinicians recommend thm paroxetine 
therapy be discontinued gruduaJly (e.g .. over a period of several weeks) und 
the palient monilored carefully when paroxetine therapy is discontinued to 
prevent the possible development of withdr.:Jwal reactions. If intolerable symp
toms occur following dosage reduction or upon discontinuance of treatment, 
paroxetine therapy Rlay be reinstituted at the previously prescribed dosage until 
such symptoms abate. Clinicians may resume dosage reductions at that time 
but at a more gradual rate. 

Major Depressil'c Disorder For the management of major c;lepressive 
disorder in adults, the recommended initial dosage of paroxetine is 20 mg daily 
as conventional tablets or suspension or25 mg daily as extended-release tablets. 
Jr no clinical improvement is apparent. dosage may he increased in increments 
of 10 mg daily for convcntional tablets or suspension or 12.5 mg daily for 
extended-release tablets at in.tervals of not less than I week up to a maximum 
o/' 50 mg daily for conventional tablets or suspension or 62.5 mg daily for 
extended-release tablets. While a relationship between dosage and antidepres
sunt effect ha.~ not becn established. efficacy of the drug ",as demonstrated in 
clinical trials employing 20-50 mg daily dosages liS conventional tablets or 
suspension and 25-62.5 dai ly dosages as extended-release tablets. Like with 
olher antidepressants, the full anlidepressant effects may be delayed. 

While the optimum duration of paroxctine therapy ha~ not been established, 
many experts slale thut ,acute depressive episodes require several months or 
longer of sustuined antidepressant therapy. In addition.! some clinicians rec
ommend thai long-tenn antidepressant therupy be considered in certain patienL'> 
at ri sk for recurrence of depressive episodes (such as those with highly recurrelll 
unipolar depression). Whether the dosage of paroxetine required to induce re
mission is identical to the dosage needed to maintain and/or sustain euthymia 
is unknown. In a cOlllrolled sludy, a paroxetine dosage of 40 mg daily was 
more effective in preventing recurrences of depression thun 20 mg daily in 
patients with recurrent, unipolar depression. Systematic evaluation of paroKe
tine hydrochloride has shown that its antidepressant efficacy is maintained for 
periods of up to 1 year in patients receiving a mean dosuge of 30 mg daily as 
convenlionullUblels or suspension. which corresponds to a 37.5 mg dosage of 
paroxetine cxtended-release tablets. In addition. the drug has bt'Cn used in some 
patients for longer periods (e.g .• up to 4 years) without apparent loss of clinical 
effect or increased toxic ity. If paroxetine is used for extended periods, dosage 
should be adjusted so that the patient is maintained on the lowest effective 
dosage, and the need for continued thcrupy should be rellssessed periodically. 

Obsessive~Compfllsive Disorder For the management of obsessive
compulsive disorder in :.dults. the recommended initial dos.lge of parmetine 
is 20 mg daily as conventional tablets or suspension. !fno clinical improvement 
is apparent. dosagc may be increased in IO-mg increments at intervals of not 
less than I week. The manufacturers rccommend a paroKetine dosage of 40 mg 
daily in the treatmen t of obsessive-compulsive disorder. Efficacy of the drug 
was demonstrated in t linical trials employing paroxetine dosages of 20- 60 mg 
daily. The manufacturers state thnt paroxctine dos<lge should nO! exceed 60 mg 
daily. 

Although the optimum dumtion of paroxetine therapy required to prevent 
recurrence of obsessive-compu lsive symptoms has not been established to date, 
the efficacy of paroxetine for 1001g-tenn usc (i.e. , longer than 12 weeks) has 
been demonstrated in u 6-month relapse prevention trial. P'ltients who rece ived 
paroxetine relapsed sJbstantiHlly less frequently than1those receiving placebo. 
The manufacturers lind mapy clinicirlOs' state Ihat obsessive-compulsive dis
order is chronic and requires seveml months or longer of sustained therapy. 
Therefore , it is reasonable 10 continue therapy in responding patients. If pa
roxetine is used for eX tended periods, dosage should be adjusted so that the 
patient is maintained on the lowest crfectivc dosage, and Ihe need for continued 
therapy with Ihe drug should be reassessed periodically. 

Panic Disurder, For the management of panic disorder in adults, the 
recommended inilial dosage of paroxetine is \0 mg daily as conventional tab
lel~ or suspension or 12.5 mg daily as extended-release tablets . Dosage should 
be increased in lO·mg increments for those receiving conventional tablets or 
suspension or in 12.5-mg increments for those receiving extended-release tab
lets ill intervals of 1101 less than I week. T1le manufacturers recommend dosages 
of 40 mg dai ly for paroxetine co,nventionaltablets or suspension in the treat
ment o r panic disorder. Efficacy of the drug wa.~ demonstrUled in clinicaltriul s 
employing 10-60 mg dnily as conventional tablets or suspension or 12.5-75 
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mg daily as extended~release lablets. The manufacturers slate that paroxeti ne 
dosages should not exceed 60 mg daily for conventional tablets or suspension 
and 75 mg daily for extcnded-releasc tablets. 

Although the optimum duration of paroxctine thcrapy required 10 prevent 
recurrence of punic disorder has not been established to datc. the eriicacy of 
paroxetine for long-tcrm usc (i.c .. longer than 12 weeks) has been dctnonstmted 
in a 3-month relapse prevenlion trial. Patients who were treated with paroxetine 
hydrochloride conventional tablets or suspension (10-10 mg dai ly) relapsed 
substantially less frequently than those receiving placebo. The manufacturers 
and some clinicians state Ihal panic disorder is a chronic condition: therefore. 
it is reasQnable to continue therapy in responding patients. Dosage adjuslment 
may be necessury to maintain the patient on Ihe lowest effective dosage, and 
patients receiving the drug for eXlended periods should be reassessed periodi
cally to determine the need for continued therapy. 

Social Phobia For the management of generalized social phobia (so
cial anxiety disorder) in adults, the recommended ldosage of paroxetine (ad
ministered as paroxetine hydroch loride) is 20 mg daily as conventional tablets 
or suspension or 12.5 mg daily as ex tended-release tublels. Dosage of the ex
tended-release tablets may be incrclIsed in increments of 12.5 mg daily at in
tervals of not less than I week. Efficacy of the drug was tlemonstnlled in clinical 
trials employing dosages of 20-60 mg daily as convcntionaltablets or suspen
sion or 12.5-37.5 mg daily as eXlendcd-relea.c;e tablets. Thc manuf"clUrer of 
paroxetine hydrol'hloride statcs thai no additional clinicnl benefit was observed 
at dosages exceed ing 20 mg daily for conventional tablets or suspension and 
tholl the maximum dosage for extended~release wblets should nol exceed 37.5 
mg daily. 

Although the efllcacy of paroxetinc for long-tenn therapy (i.e., longer Ihan 
12 weeks) ha<i not been demonstrated in controlled studies to dale. the manu 
facturer of paroxetine hydrochloride states that it is reasonable to consider 
continuation of therapy for a palienl who responds to the drug. If paroxetine 
is used for extended periods, dosage should be adjusted so that the patient is 
maintained on the lowest effective dosage, and the need for continued therapy 
should be rea~sessed perio'ctically . 

Anxiety Disorder For the management of gene ralized anxiety di sorder 
in utlults, the recommended initial dosage of p:uoxctinc (administered a.~ pa
roxcLine hydrochloride) is 20 mg daily as conventional t;tblets or suspension . 
Ahhough dosages of 20-50 mg daily were effecti ve in clinical studies, there 
is insufficient evidence to indicate Ihat dosages e~cceding 20 mg daily provide 
additional clinical benefit. Dosage of paroxetine should be increased in 10-mg 
increments at intervals of not less thun 1 week. 

11le optimum duration of paroxetinc therapy for the manageme'nt of gell
eralized anxiety disorder has not been eSlablished to date. Because Ihis disorder 
is chronic. it is reasonable to continue therapy in responding p:liicnts. In gen
eral. patients with gencralized anxiety disorder usually fC4uirc atldst 8 weeks 
of treatment to achieve a Hamilton Rating Scale for Anxiety (HAM-A) score 
of 10 or less, whieh has been shown to he the score at which specific treatment 
effects can begin to be distinguished from nonspecifi c placcbo effects, How
ever, available dma suggesr that some patients mny require nn extended dura
tion of tre::lIment in order 10 achieve a HAM-A score of 7- 10 or less. In a 32~ 

week, multicenter. relapse-prevention study in outpatients with generalized 
anx iety disorder and a mean baseline HAM~A score o f 26.5. about 34% o f 
patiems achieved remission (defined liS a I'IAM-A lotal score of 7 or les,c;) 
following 8 weeks of paroxetine therapy compared with 73';0 of patients fol
lowing 32 weeks of paroxetine thempy. In addition . putienls receiving long
tenn therapy with the drug Ire lapsed substlintiallX

j 
less frequenlly than those 

receiving placebo. I 
Because of the prolonged nature o f (]epressive episodes in patients wilh 

gcneralized anxiety disorder and comorbid depression. some clinicians cur~ 

renlly recommend that such patients be treated for at leas t 12 months 10 ensure 
remission of both anxiety and depression. If paroxetine is used for extentlcd 
periods, dosage sh~uld be adjusted so that patients arc maintained on the lowest 
effective dosage. and the need for continued therapy with the drug should be 
rea~sessed periodicully. 

Posttraumatic Stress Disorder For the management ofposttmumatic 
stress disorder (PTSD) in adults, the recommended dosage of paroxeline Cad
ministered as paroxetine hydrochloride) is 20 mg daily as conventional tablets 
or suspension. Although efficacy has been established for dosages ranging from 
20-50 mg daily, there is insufficienl evidence to suggest a greater bencfitwith 
40 mg daily compared with 20 mg daily. If a Josuge increase above 20 rug 
daily is considered necessary. it should be in incremenL~ of 10 mg duily at 
intervals of at leust I week. 

Some clinicians suggest that un adequate trial period for detenn ining the 
effectiveness of paroxetine in patients with PTSD is 8 weeks; patients who 
have not achieved at least II 25% reduction in PTSD symptoms at week 8 
generally are unlikely to respond 10 continued pUTOxetine therapy and usc of 
alternative agents is recommended in such palients. In addition. although the 
optimum duration of paroxetine thempy required to prevent recurrence of 
PTSD has not been established to date, some clinicians recommend up to 24 
months of drug thef"Jpy in patients who achieve good response (i.e .. gre<lter 
than 75% reduction in PTSD symptoms .\fld response maintained for al least 3 
months). Although the efficacy of paroxetine for long-teml therapy (i.e., longer 
than 12 weeks) has nOI been demonstrated in controlled studies to date. PTSD 
is a chronic condition for which it is reusonable to continue pnroxeline therapy 
as long as a response is maintained. If paroxetine is used for extended periods, 
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dosage should be adjusted so thai the palienl is maintained on the lowest pos
sible cffec live dosage. and the need for continued therapy with the drug should 
be reassessed periodically. 

Premenstrual Dysphoric Disorder For the trculment of premen
strual dysphoric disorder (previously late IUI,eal phase dysphoric disorder). the 
recommended initial dosagc of paroxctinc (administcred as paroxctinc hydro
chloride) is 12.5 mg daily as extended-release tablets. Dosage should be in
crt.! uscd at intervals of not less than I week. In clinical trials. both the 12.5-mg 
and 25-mg daily dosages were shown to bc effcctive . 

Effi cacy of paroxetine for long-term therapy (Le .. longer than 3 menstrual 
cycles) has not been demonstrated in controlled studies to date. However, 
women commonly report that symptoms worsen with age until relieved by the 
onsel of menopause. Therefore. the manufacturer of paroxctine hydrochloride 
states Ihal il is reasonable 10 consider continuation of Ihempy for a patient who 
responds to the drug. Patient s should be periodically reassessed to determine 
the need for continued treatment. 

Premature Ejaculation For th~ treatment of premature ejaculationt: 
paroxctine has been given in a dosage of 10--40 mg daily to increase ejaculatory 
latency time. Alternatively. patient s have taken paroxctine on an "as needed" 
bas is fo r the treatment of premature ejaculation using 20-mg doses of the drug 
3-4 hours be fore planned intercourse. However, one study noted more pro
longed ejaculatot)' Ialeney time if patients received paroxetine in a dosage of 
10 mg daily for 3 weeks prior to using 20·mg doses of the drug on an as needed 
basis. 

Diabetic Neuropathy In patients with diabetic neuropathyt . paroxe
tinc has been given in a dosage of 40 mg daily to reduce the symptoms asso
ciated with the disease . 

Chrollic Headache In the management of chronic headachet . parox
etine has been given in a dosage of 10-50 mg daily fnr 3-9 months to reduce 
the number of headaches per month. 

• Dosage in Geriatric and Debilitated Patients In geriatric or de
bilitated patients. an initial paroxetine dosage of 10 mg daily us conve ntional 
tablets or suspension or 12.5 mg daily as extended-release tablets is recom
mended; if no clinical improvement is apparent, dosage mny be titrated up to 
a maximum of 40 mg daily (for con ventionallablcts or suspension) or 50 mg 
(for ex tended-release tablets). 

• Dosage in Renal and Hepatic Impairment In p:l1i enis with severe 
renal or hepatic impairnlent. un initial paroxetine dosage of 10 mg daily as 
conventional tablets or susp'ension or 12.5 mg daily as extended-release tablets 
is recommended. Ifno clinical improvement is apparent. dosage may be titrated 
with caution up to a maximu m of 40 mg daily (for conve nt ional tablets or 
suspension) or 50 mg (for extended-release tablets). (Sce Pharmacokinetics: 
Eliminalion and see Cautions: Precautions and Contmindicmions.) 

• Treatment or Pregnant Women during the Third Trimester 
Because some nconales exposed to paroxetine and other SSRl s or selective 
serotonin- and norepinephrine-reuptuke inhibitors (SNRls) Inte in the third tri
mester o /" pregnancy have developed severe complications. consideration may 
be given to cnutiously tapering paroxetine therapy in the third trimester prior 
to delivery if the drug is admini stered during pregnancy. (Sec Cuutions: Preg
nancy, Fertility. and Lactation.) 

Cautions 
TIle adverse efFect profilc of paroxetine is similar to thm of other selective 

serolonin-reuptake inhibitors (SSRls; e.g .. citalopmm. escitalopram, nuoxeline. 
nuvoxamine. sertmline). PafO xetine is commercially available in the US as 
paroxctinc hydrochloride (e.g., Pax il .... Paxil CR" ) and as paroxeline mcsylate 
(Le .. PC.'(eva<l' ). The main clinical sludie.<; with paroxctinc have been conducted 
with p:lfOxetine hydrochloride. and the incidences of adverse effects reported 
in this section arc from cliniclil trill Is using the hydrochl oride salt. Because 
paroxetine hydrochloride and paroxetine mesylatc contain the same active moi 
ety (paroxetine ). tolerability is expec ted to be similar between the 2 different 
salts. However. direct comp:lrison studies have not been conducted to dute. and 
the possibility that di ffe rences in tolembility between paroxcti ne hydrochloride 
and paroxeline mesylate may cx ist should be laken into consideration . 

Because paroxetine is a highly se lective serolOnin-reuptake inhibilor wilh 
liule or no effect on other neurOimnsminers, the incidence of some adverse 
effects commonly associated with tricycli c antidepressants. such as anlicholin
ergic effects (dry moulh, conslipation), cardiovascular effects. drowsiness, and 
weight gain. is lower in patients receiving paroxetinc. However. certain adverse 
GI (c.g .. nausea. ' anorexia) and nervous system (e.g .. somnolence. anxiety. 
nervousness, insomnia) effects appenr to occur more frequently with paroxctine 
and other SSRls than with tricyclic antidepressants. 

Overall . the adversc effect profil e of paroxetine in patients wilh depression. 
obsessive-compulsive di!iOrder. panic disorder. social phobia. generalized an
xiety disorder. or posnr..tumatic m ess disorder (JYTSD) appeors to be similar. 
In controlled studies, the most common adverse cffecls occurring more fre
quently in palicnl!i receiving paroxetinc than in those receiving placebo in
cluded nervous system effects such as asthenia, somnolence. dizziness, insom
nia . tremor. and nervousness; G1 effects such as nausea, decreased appetite. 
constipation . diarrhea. and dt)' mouth; impotence, ej l.lculll1ory dys function 
(principally ejaculato!)' delay). and other male genital di sorders; female genital 
di sorders (principally anorgasmia or diffi culty reaching climax/orgasm); and 
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sweating. TIle incidence of many of these adverse crfecls appears to be dose 
rclated in patients wilh depression; however. Ihere was no clear ev idence of 
dose-related adverse events in palicnts with obsessive·compulsive disorder or 
soci al phobia. In addition. there was no clear relationship between the incidence 
of adverse events and dose except for asthenia, dry mouth, an:o;icty, decreased 
libido, tremor. and abnonnal ejaculation in the treatment of panic disorder and 
asthenia. constipation, and abnomlul ejaculation in the trealment of generalized 
anxiety disorder. 

Patients receiving paroxetine may develop tolerance to some adve rse effects 
(e.g .. nausea, dizziness) with continued therapy (e.g. , after 4-6 weeks); how
ever. 10ler-lOce is less likely to develop \0 other adverse effects such n.o; dry 
mouth. somnolence. and asthenia. During short-Ienn (6 weeks or less) studies, 
nausea was the mosl common adverse effect. whereas during long-term studies. 
headache. sweating, weight gain. nnd constipation were among the most com
mon. Discontinuance of paroxetinc therapy was required in 20% o f patients 
with depress ion. about 16% of patients with social phobia. about 12% of pa
tients with obsessive-compulsive disorder or PTSD. about II % of patients with 
generalized anxiety disorder, and about 9% of patients with panic disorder in 
clinical trials, principally because of adverse psychiatric (c.g .. somnolence, 
insomni a, ugitation, tremor). other nervous system (e.g .. dizziness, asthenia), 
GI (e.g .. nausea, vomiting, diarrhea, constipution , dry mouth ). or male urogen
ital (e .g .. abnonnal ejaculation. impotence) effects or because of sweating. 

• Nervous System Effects Somnolence, which appears to be dose re
lated. is among the most common adverse effects of paroxet inc. occurring: in 
approximately 23% of depressed patien\!) rece iving the drug in short-term con
trolled clinicaltriols. Somnolence required discontinuance of therapy in about 
2% of patients. IHeadache occurred in about' 18 or 15% of patients rece iving 
paroxetine in short- or long-term controlled dinicaltrials. respectively. In ad
dition. migraine or vascular headache has been reported in up to I % or less 
than 0 . 1 % of paroxetine-treuted patients. respectively. Asthenia. which also 
appears to be dose related, occurred in 15% of depressed patients receiving the 
drug in short-term controlled clinica l trials and required discontinuance oflher-
apy in about 2% of patients. ' . 

Dizziness. which appears to be dose related. occurred in about 13% of 
patient s receiving paroxetine in short ~tenn controlled clinical trials. Insomnia 
occurred in about 13 or 8% of patients rece iving the drug in shon- or long
lerm controlled clinical trials, respectively. However. because insomnia is a 
sym'ptom also associated with depression. relief of insomnia and improvement 
in s lccp patterns may occur when clinical improvement in depression becomes 
apparent during antidepressant therapy. In clinical trials. less Ihon 2% of pa
tients di scontinued puroxetine because of insomnia . .. 1 

Tremor occurred in about 8%. nervousness or anxiety euch in about 5%. 
paresthesia in about 4%, and agitation in about 2% of patients receiving pa~ 
roxetine in short-term controlled clinical trials. The incidence of Iremor and 
paresthesia may be dose related. Agitation and Iremor each resulted in discon
tinuance of the drug in about I % of patients receiving the drug in clinical trials. 
Drugged fee ling or confusion occurred in about Z or I % of patients. respec-
tively. I 

The incidence of seizures during paroxetine therapy appears to be similar 
to thm observed during therapy with most other currently available antidepres
sants. Seizures. including tonic-clonic (grand llIal) seizures. occurred in less 
than 0.1 % of patients receiving puroxeline in clinical trials. (Sec Cautions: 
Precautions and Contraindications.) In. addition. myoclonus has been reported 
in aboul I % o f patients receiving lhe drug. 

Hypomania. mania, manic rcuction, and mimic-depressive reaction have 
been reported in approximately I % of patienLo; receiving paroxetine in short
or long-tenn controlled clinical trial s. which is s imilar 10 the incidence reponed 
in patients receiving active control agents (i .e .• other antidepressants). The in
cidence o f these adverse effects wus 0.3% in unipo lar patients receiv ing pla
cebo. In a subset of patients classified a.~ having bipolar disorder. the incidence 
of manic epi sodes was 2.2% in patients receiving 'paroxetine and

l 
11.6% in 

patients receiving other antidepressant s. (Sec Cautions: Precautions :lI1d Con
traindicarions.) Such reactions have occurred in patients receiving other anti
depressant agents and may be caused by antidepressant-induced functional in
creases in catecholamine activity within the CNS. resulting in a "switch" from 
depressive to manic behavior. There is some ev idence that patients 'with bipolar 
disorder may be more likely '0 experience antidepressant-induced hypomanic 
or manic reactions than patients without evidence of this disorder. In addition. 
limited ev idence suggests that such reactions may occur more frequently in 
bipolar depressed patients receiving tricyclics and te.lf:lcyclics (e.g .. maproti
line, mianserin [not commcrcl:llly avail abl e in the USJ ) than in those receiving 
SSRls (e.g .. citalopram, escitalopram, Ouoxctine. nuvO)(amine. paroxetine. ser
traline). However. further studies arc needed to con finn 'these initilll findings. 

Amnesia, eNS stimulation, impaired concentration: preci pitation Q.r wors
ening of depression. emotional labil ity. und vertigo each have been reported in 
at least I % of patients receiving paroxetine; however. a causal relationship to 
the drug has not been established. Abnonnal thinking. lack of emotion. neu
rosis. paralysis. paranoid reaction. alcohol abuse. depersonalization. delirium. 
euphoria. hallucinations, hostility. ataxia, dyskinesia. hyperkinesia. hypesthe
sia , hypokinesia. and incoordination have been reported in up to 1% o f patients 
receiving the drug. although these udverse effects have nOI been defi nitely 
attributed to paroxetine. I 

Extrupyramidal reactions assoc iated with paroxetinc, which arc uncommon, 
appear to be a class effect of SSRls ,lOd dose related. Reactions occurring ('arly 
during therapy with the drug may be secondary to preexi sting parkinsonian 

Exhibit D.21, page 8

Case 3:09-cv-00080-TMB     Document 78-12      Filed 03/24/2010     Page 8 of 20



Paroxetine 

syndrome andlor concomitant thempy. P,lroxetinc and other SSRJs hal'e bc.>en 
associated with the development of akathi sia, which is characterized by an inner 
sense of restlessness and psychomotor agil:ltion such as un inability to sit or 
stand still usually associUlcd with subjective distress, Akllthi.~ia is most likely 
to occur within the lirst few weeks of therapy with these t.Irugs. Other extru
pyr.tmidal symptoms reported in pati ents fCceiving paroxetine include dyslOnia, 
bradykinesia, cogwheel rigidity, hypcrtoni.l. oculogyric crisis (associated with 
concomimnt use of pimozidc). tremor, and trismus; however. a causal relmion
ship to the drug has not been established. 

Adverse nervous system effects reported in less than O. [ % of patients re
ceiving paroxetine include akinesia. antisocial reaction. :Jph!L';ia. choreoathe
tosis. circumoral pnre.~thesias. delusions. drug dependem:e. uysarthria. fnscic
ulalions. gait abnormalities. hypcralgesin. hyperreflexia. decreased reflexes. 
hysteria. meningitis. myelitis. neuralgia. neuropathy. nyslagmus. psycholic de
pression. stupor. and tortiwllis; these effects have not been definitely auributed 
to the drug. Fatigue also has been rl!poned. Allhough a CIIWii\[ relationship In 
the drug has not been I!stahlished, serotonin syndrome aml nl!uroleptic mali g
nant syndrome (NMS)-like reaclions also have been reported rarely in putiems 
receiving paroxetine. other SSRis. and selec tive serotonin- ami norepinephrine
reuptake inhibitors. (See CUUlions: Pre-cautions and COIlIraindiculions, Drug 
Imemctions: Serotoncrgic Drugs. and Acute Toxicity.) 

Status epilepticus has been reported during post marketing surveillance in 
putients receiving puroxetine. although a causal relationship 10 the drug has not 
been established. Guillain-Barr~ syndrome has been reported rarely in associ~ 
;lIion wilh paroxeline: however. a cuusal relationship 10 the drug has not been 
clearly established. 

Withdrawal Effecis Withdruwal syndrome. m:Jllifested as dizzines$. 
blurred vision, swe'lting. nausea. insolOni:l. tremor. confus ion. lethargy. insom
nia. sensory dislUrb'lOces. anxiety or nervousness. he:!dache. paresthes ias. hy
pomanic-like symptoms (including hyperacti vity. decreased need for sleep. ir
rit.tbility, agitation. lIggressivene~s . voilitility. explosive v(lcal and temper 
outbursts), and ego-dystonic impulsive behavior (including shoplifting. hom i
cidal impulses, suicidlll impulses and gesture!.) following discont inullnce of the 
drug. also has been reported in less than D. I ';0 nf patients receiving paroxetim'. 
Although manifestations of withdmwul genemlly have been mild . tmnsien t and 
self-limiting. abrupt discont inuance or the drug should be :!voided. Some evi
dence suggests that the risk of wi thdrawal dfects may be somewhat greater 
with paroxetine than senraline: f1ullxetine np(X,:ar., to he "ssociatcd with the 
fewest withdrawal effects. poss ibly because or its prolonged elimination Imlf
lil~. Additional clinicul experience is necessary to conliml thcs~ lindings . (Sec 
Chronic Toxicity. ) 

Suicidality The US Food and Drug Administration (FOAl has deter
mined that antidcpress,lOls increase the risk of suicidal thinking and behavior 
(suicidality)' in children. adolescents . and young 'ldults ( I K- 24 years of age) 
with major depressive disorder und llther psych iatric disorders . Patients. there
fore. shou'ld be approprialclymonitorcd and closely obscf\}l!d for clinica[ wors
ening. suicidality. untl unusual 1chunges in behavior, particularly during initia
tion of parn~etine therapy (i.e .. the lirst few months) and during periods of 
dosage adjustmenls. (Sec Cautions: Precautions and ContraindicatiOlls. Cau
tions: Pediatric Pn:cauti(l~s. a'nd Acute Toxicity.) .. , ' 

• Gl Effects Like other SSRls (e.g .. cilalopr.lOl, csc itulopram, fluoxet im'. 
nuvoxamine, sertnllinel. plIroxetine therapy is assoc iated with a re latively high 
incidence of OJ disturb.lIlccs. principally nalLseu, dry moulh. :md howel ah
normalities. The most rrequent adverse effect associuted with paroxetine the r
apy is nausefl. whkh occurrcd in amlU! 16% of patients re~'eiving the drug in 
controlled ,c1inicul trials. Nausea generall y is mild to mooeratc in severity and 
usuully subsides after II Jew wel!ks of continued thempy with the drug. TIle 
incidence ornnuscn appears to be dose rcl:lted. In clinicaltriills. nausea required 
discontinuance of paruxelinc in alxlUt ] % (If pati~nts :lI!d was the mosl frequent 
udvcrse effect requiring discontinuance or the drug. Overall. IId"erse 01 effe!:t s. 
principhlly nausea. relluircd discontinuance of parn.xetine therapy in about 6 f;"o 
of palients receiving the dmg in dinical tria[s J Whilc the mechanism(s) of 
paroxctine-induced 01 effects has not been fully elucidated, they appear to arise 
:u least in part because of increased serutoncrgic activity in the G ltrJ.c t (which 
may resuh in stimulation of small intestine mot ility and inhibition of gastric 
ami large intesline mUli lity) and possibly hecausc of thedmg 's effect on centml 
serotonergic type 3 tS- HT.!) receptors. 

Dry mouth occu rred in about IH %, ("onsl ipation in about [4 ':0, diarrhca in 
about 11%. and decrcused appetite in about 6% of patients recc iving. paroxcline 
in short-tenn controlled dinicultrial s. Ot her advl!rse GI effeL'ts 'Issue iated wi th 
paroxetine therapy indude, nalulencc. which occurred in 4%. and vomiting, 
which occurred in nbout 2% of patients receiving. the drug in short-Ieml con· 
trolled clinical trials . Vomit ing generally is mi ld to modernte in severity and 
required discontinuanCI! of the drug in about I % of patients receiving the drug 
in controlled triuls. Orophul)'n£cal disorde rs (principally lump or tightness in 
the throat). taste perversion. and dyspepsiu were reponed in about 2% und 
abdominal pain and increased appetite were reported in at least I 'j( of patients 
rece iving paroxctine. TIle incidence of constipation. anOfCxia. decreased ap
peti te. and dry mouth 'Ippcar to be dose related. 

A lthough a causal re lationship to paroxetinc has not been established. bOl x
ism, coliti s. dysphagia. cructation. gastmenteritis. gingivitis. glo.~sitis. increased 
suliv ation. rectal hcmorrhage. and ulcerm ive stomatitis have been reported in 
up to I % of patients receivi ng the drug. Apillhous slUnmtitis. stomatitis. esoph
agitis. duodenitis. enteritis. peptic or gastric ulcer. ileus. peritonitis. hemate-

SELEcnVE SEROTONIN-!t£UI'TAKE INHIIIITOItS 28: l6.0",.10 

mesis . bloody diarrhea. intestinal obstruct ion. reea l impaction or incont inence. 
melena. bulimia. cholelithiasis. tongue discoloration. tongue edema. mouth u[
ceration, loss of taste. gingival helllorrhuge, salivury gland cnlargement. ilnd 
dental caries have been reported in less than 0.1 % of patients receiving parax
etine. 1n addition. laryngismus has been reponed during post marketing sur
veillance. However. these adverse effecl~ have not ocen definitely allributed to 
the drug. 

Epidemiologic case-control and cohort design sludics have suggested that 
SSRJs may increllse the risk of upper GJ bleeding. Although the precise mech
anism for this increased risk remuins to be clearly established. serotonin relellse 
by platelets is known to play an important ro[e in hemust'lsis. and SSRh dc
crease serotoni n uptake from the blood by platelel~ thereby decreasing the 
amount of serotonin in platelets. In addition. concurrent usc of aspirin or other 
nonsleroidal anti-inflammatory drugs was found to subslUntially inc rease the 
risk of GI bleeding in patienl~ receiving SSRls in 2 of these studies. Although 
these studies foc used on upper 0 1 bleed ing. there is evklencc suggesting that 
bleeding at o ther si tes may be similarly potentiated . Funher clinical studies are 
needed to detenlline the clinical imponance of these ~ndi ng~ . (Sce Cautions: 
Hematologic Effccts and sec also Drug Interactions: Drugs Affecting 1·lemu
stasis.) 

• Dermatologic and Sensilil'ity Reactions Rash. which 1ll(1)' he 
maculopapular or vesiculobullous. has been reponed in about 1% of p:ltients 
rece iving paroxetine in short -tenn controlled clinical trials . PrurilUs has been 
reponed in at lellst I % of p!lIicnlS receiving the drug. In add ilion. allergic 
reactions have been reported in up to I % of patients in clinical trials. and 
allergic alveolit is and anaphyluxis have been rep.0rted during pos/marketing 
surveillance. However. Ihese adverse effects have nut heen definitely lt11ributed 
to, paroxeline. 

Adverse denmllologic eflecls reported in up tn 1% Ilf p'lIiems receiving 
pamxetine include acne. alopecia. contac t derm:ltit is. dry skin. eczema, herpes 
simplex. photosensi tivity. und urticllriU: however. these adver.;e cfrects have. 
nut been definitely allribuled 10 the dmg. Angioedema. erythema nodosum. 
erythema multiformc. exfoliative dernJ:lIitis. fungal dermat itis. furuncu losis. 
herpes loster. hirsutism. maculop:lpular rash. seborrhea. skin discolor-nioll. 
skin hypcnrophy. decrea~ed sweuting. and , skin ult-e r havc bL"Cn reported in 
less than 0.1 ':'0 of patients rcce il:ing the drug . In addition. toxic epidernlal 
Ill!cmlysi~ has bel!n reponed mrely. I 

Sweating occurred in about J 1-1:!'1; of patient s receivi ng paroxetim:: in 
shon- or long-ternl controlled clinical trials and required discontinuan!:e of 
therapy in upproximately [% of patients. The incidence of sweating appenrs to 
be dose relmed. 

• Metabolic and Endocrine Effects Weight gain occurred in at least 
I % o f patients receiving pamxetinc in controlled d in icult ria ls. While clinica lly 
impllrtant weight loss may occur in some patients. only minimal weight loss 
(averaging O.45 Ikg) generally occurred in up to [7 % of patients receiving 
paroxetine in controlled clinical trials. In additioll. wh ile decreased appetite 
wa~ reponed in about 6% of patients receiving paroxelinc in short-term clinical 
triuls. the drug. unlike fluoxetine. docs not appear to exhibit clinically important 
anorectic effects. ! 

Ketosis and increased LDH dmccntr.Jtions h,lVC a lso been reported in less 
than I% ' or parox.e tine-treated patients. although a causal relationsh ip to the 
drug hus not been established. TIlirslihas been reportl!d in up to [% of patients 
receiving paroxetinc. a[tllough .i causal relationship to the drug has not been 
established. Adverse effect s reportcd in less than 0. 1 % or patients rece iving 
the drug include gout, hypcrchol!!sterolcmia. hyperglycemia. hypoglycemia. 
and incrCll~ed creatine' kinase (C!\.. creatinc phosphokinasc. CPK) . gamma 
globulin and nonprotein nitrogen concentr.Jtions; howev\.'r. these adverse ef
fec ts also' have not been dclinite ly mtributed to paroxetine. 

Diabetes mellitus, goiter, hyperthyroidism, hyputhyroidism.thyroiditis. and 
symptoms suggestive of prolactinemia and galactorrhea have been reported in 
less than 0'. [% or patients receiving pllroxetine; however. these adverse effects 
have not been definitely attributed to Ihe drug. I 

• Ocular and Otic Effects B[urred vision. which appears to be dose 
related, occurred in about 4% of putients receiving paruxetine in controlled 
clinical trials. Adve rse ocular effl!cts reported in up to I t:b of patients recei\' ing 
paroxetine include abnonnal ity of accomrnodlltion, conjunctivitis. ocu lar p:.tin. 
mydriasis. and keratoconjunctiv iti s. Although a cuusal rela ti onship to paroxe 
tine has not been estah[ished. amblyopia. hlepharit is. diplopia .. cataract, con
junct iva[ edelllu. comea[ ulcer: exophthalmos. ocular hemorrhage. glaucoma. 
photophobia, night blindness, ptos is. retinal hemorrhage. and visual 1ic ld de
fect, have bccn reporled in less than 0. 1 % of patients receiving the drug. An
isocoria and optic neuri tis also have been reported in :11 least nne paroxetine
treated patient; these .Idverse effects have not been definitely attributed to the 
drug. 

Tinnitus occurred in ;It l ea~t I % of pUliellls receiving paroxctine in con
trolled clinical trials, Otic paip or otitis media has been reported in up 10 1% 
of patients receiving paroxetine. Deafness. hypcracu.~is , otitis externa. and par
osmia have been reported in Ie.<;s than n. 1 % of patients . 

• Cardio\'3SCular Effects P"roxetine docs nOl exhibit clinically im
portant anticholinergic activity, anu current evidence suygcst!'i th at paroxctine 
is less cardiotoxic than mosl older antidepressant agents (e.g .. tricyclic :Ulli
depressants. monoamine oxid:Jse inhibitors). I. 

No clinicully important chunges in vital s igns (systolic and di'l~lOlic bloo,j 

AHFS DRUG I NFOJ{!\1ATIONa 2UlO 2373 

Exhibit D.21, page 9

Case 3:09-cv-00080-TMB     Document 78-12      Filed 03/24/2010     Page 9 of 20



Paroxetine SELECTIVE SEROTONIN-REUPTAKE INHllIITOnS 28:16.04.20 

pressur~ , heart rate) were. observed in patiems receiving paroxetine in con~ 
trolled trials. Unlike tricyclic antidepressants, which may cause charncteristic 
ECG changes such as prolongation of PR, QRS, and QT intervals and ST
segment and T-wavc abnonnalities, clinically important ECG changes have. nOl 
been reported during controlled clinical trials in paroxetine-tremed patiems. 
However, small but statistically significant QRS widening was reported with 
paroxetine rclative to placebo in one study, and ECG changes occasionally 
have becn reported in healthy individuals and patients receiving the drug. In 
addition, the relative safety of paroxetine in patients with underlying cardiac 
disease remains to be more fully elucidated. 

PalpitaJion and vasodilation each have been reported in about 3% of pa
tients receiving paroxetine in short-term controlled clinical trials. Unlike tri
cyclic amidepressants, paroxetine has been associated with hypotension (e.g., 
orthoslUlic) infrequently: in short-tenn controlled clinical trials, orthostatic hy
potension occurred in at least I % of patients receiving the drug. Chest pain 
also occurr~d in about' 1-2% of patients in such trials. Hypertension ) syncope. 
and tachycardia also have been reponed in ar least I % of patients receiving 
paroxetine. Bradycardia and generalized peripheral and facial edema have been 
reponed in up to I efo of patients receiving ihe drug, al!hough a definite causal 
relationship to paroxetine has not been established. Angina pectoris, myocardial 
ischemia, myocardial ! infarction. cerebral ischemia, cerebroyascular accident. 
pallor, congestive heart Cailure, low cardiac output, ,arrhythmia nodal. supra
ventricular or vcntricular cxtrasvstoles, atrial fibrillation, heart block, bundle
branch bluck, pulmonary emboius. thrombosis, phlebitis, and varicose veins 
have been reponed in less than 0.1 % of p,aticnL" receiving paraxetine; these 
adverse effects have not been definitely attributed 10 the drug. 

In addition. ventricular Jibrillation, ventricular tachycardia (including tor
sades de pointes), and pulmonary hypertension have been reported during post
marketing surveillance; however. these adversc crCects have not becn definitely 
aUributed to pamxetine. 

• Musculoskeletal Effects Myopathy or, myalgia occurred in about 2% 
of patients receiving paroxetine in short-term controlled clinical trials. In ad
dition, arthralgia has been reported in at least 1% of patients receiving the drug. 
Myasthenia or back pain was reponed in about I % of patients receiving the 
drug in such trials. Arthritis or neck pain has been reponed in up 10 I % of 
patients receiving paroxctine, although a causal relationship to the drug has not 
bcen established. Arthrosis, bursitis, myositis, neck rigidity, ostcoporosis, gen
eralized spasm, tenosynovitis, and tetany have been reponed in less than 0.1 % 
of patients receiving paroxetine; thesc adverse effects h:lve not been definitely 
attributed 10 the drug. 

• Hematologic EO'ects Anemia, eosinophilia. leukocytosis, leuko
penhl, ecchymosis, and purpura have been reponed in up to I % of patients 
receiving paroxetine, although a causal relationship to thc drug has ,not been 
established. Altered plutelel function and abnormal bleeding also have hGen 
reported. The manufacturers state that. there have been several cases of abnor
lllul bleeding (mostly ecchymosis and purpura) and a case of impaired ,plutelet 
uggregation in patients receiving paroxetine to date. In one woman, widespread 
bruising developed on t~e anns, le£s. and hips 15 days after paroxetine therapy 
was begun; the bruising subsided following discontinuance of the drug. In 
another fernale piltient, spontaneous bruising of the anns and legs and excessive 
menstrual blood loss developed 2 weeks after starting paroxetine therapy; ad
dition of ascorbic acid 500 mg daily improved the bleeding after 3 weeks but 
subsequent discontinuance of ilscorbic acid led to a gradual recurrence of these 
symptoms. Similar reactions huve been reported in seyeral patients receiving 
other SSRls (e.g.', lluoxetine, fluvoxamine, senralirye). Although the precise 
mechanism for these reactions has not been cstablished, it has been suggested 
that impaired platelet aggregatio jl caused by platele\ serutonin depletion and/ 
or increased capillury fragility may contribute 10 these cases. (See Cautions: 
GI Effects and see also Drug Inte ractions: Drugs Affecting Hemostisis.) 

Although a c'ausal relationship to the drug has not been established, hc
molytic anemia, impaired hematopoiesis (inclu.ding aplastic anemia, pancyto
penia, bone marrow aplasia, and agranulocytosis) , porphyria, and thrombocy
topenia have been reported during postmarketing surveillance in patients 
receiving paroxetine. Abnonnal erythrocytes or lymphocytes: prolonged bleed
ing time; hypochromic anemia, iron·deliciency anemia, microcytic anemia, or 
normocytic anemia; eosinophilia, leukocytosis, lymphocytosis, and monocy
tosis each have been reported in less than 0.1 % of patients receiving paroxetine; 
these adverse effects have not been definitely attributed to the drug. 

• Respiratory Effects Respiratory disorders (principally cold symp
toms and upper respiratory infections) , pharyngitis and other oropharyngeal 
disorders (sensation of having a lump or tightness in the throat) , increased 
cough, rhinitis, :lI1d sinusitis have been reported in at least I % of patients 
recciving paroxctine in shon-term controlled clinical trials. Yawning occurred 
in about 4'k of patients receiving the drug. 

Adverse effects reponed in up to I % of patients receiving paroxetine in
clude asthma. dyspnea, epistaxis, hyperventilation, bronchiti s, pneumonia, and 
respirntory influenza; however, a cuusal relationship to the drug has not been 
established. Other adverse respirutory effcct's reported in less than 0.1 % of 
patients receiving paroxetine include emphysemu, hemoptysis, hiccups, lung 
Hbrosis, pulmonary edema, increased sputum production, stridor, and voice 
alteration; these adverse effects have not been dellnitcly attributed to the drug. 
Pulmonary alveolitis has been reported rarely. J 

• Renal, Electrolyte, and Genitourinary Effects Sexual 
Dysfunction Like other SSRls, adverse effects on sexual function have 
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been reported in both men and women rcceiving paroxetine. Although changes 
in sexual desire, sexual perfom1ance. and sexual satisfaction often occur as 
manifestations of a psychiatric disorder. they also may occur as the result of 
pharmacologic therapy. It is difficult to detennine the true incidence and se
verity of ndverse effects on sexual function during puroxetine therapy, in part 
because patients and clinicians may be reluctant to discuss these effects. rrhere~ 

fore, incidence data reported in product labcling and earlier studies are most 
likely underestimates of the true incidence of adverse sexual effecL~ ~ Recent 
reports indicate that up to 50% of patients receiving SSRls describe some form 
of sexual dysfunction during trealment and the actual incidence may be even 
higher. Results of some (but not all) studies in men and women suggest that 
paroxetine may be associated with a higher incidence of sexual dysfunction 
thun some other currcndv available SSRls. 1 

Ejucullllory disturbances (principally ejaculatory delay ). which appear to 
be dose related. arc the most common adverse urogenital effects associated 
with paroxetine in males, reponed by the manufacturer as occurring in about 
13-28% of male patienL~ receiving the drug compared with 0-1% of patients 
receiving placebo in controlled clinical studies for the treatment of depression, 
obsessive-compulsive disorder, panic disorder. social phobia: genemlized un
xiety disorder, or posnmumatic stress disorder. Abnomml ejaculation was a 
reason fo r drug discontinuance in up to about 5% of patients in these controlled 
clinical studies. However. the adverse effect of ejaculatory delay has been used 
for therapeutic benefit in the treatment of premature ejaculation. (Sec Uses: 
Premature Ejaculation.) ! 

Decrea~ed libido was reponed in 6--IY;;f of male patients receiving parox
etine in controlled clinical studies for the treatment of depression, obsess ive
compulsive disorder, panic di sorder, social phobia. generalized anxiety1disor
dcr, or PTSD compared with 0-5% of males receivin£ plilcebo. In these studics. 
impotence was reported in 1_9r;~ of male patient.~ receiving paroxetine com
pared with 0-3% or males receiving placebo. ! 

In female patients receiving paroxetine in controlled clinical studies for the 
treatment of depression, ob.~essive-compulsivc disorder, panic disorder. social 
phobia, generalized anxiety dis\ lrder, or PTSD, decreased libido was reponed 
in 0-9% of those receiving puroxetine compared witl! 0 __ 2r;q of women rcceiv
ing placebo. In these studies, orgasmic disturbances were reported in ::!-9% of 
female patients receiving lhe drug compared with 0-1 % of female paticnts 
receiving placebo. ', ! I • ! 

Increused libido has been reponed in up 10 I r;h of patients receiving paro;>i. ~ 
Cline. Other reported adverse sex ual effects include anorgasmia. erectile diffi
culties, ami delayed orgasm. Priapism uisn has been reported in male patients 
receiving the drug. , ,'0 

R~sults of some (but nyt all) studies in men and women S)lggest ,that pa
roxetine may be associated with a higher incidence of sexuuI dvs'functiclli than 
some other cuJently available SSRls, includIng cit~l()pram -un~ scnra'li ri/ 
Since it is difficult to know the precise risk or se xual dysfJncti~Jll ~Issociated 
with lerotonin-reupt:lke inhibitors. clinicians should routinely inquire abo~i 
such possible adverse erfects in patients receiving the'sel drugs' . . r • 

Management ~f sexual dysfunction cau~ed by SSRT therap'p includes wait
ing for tolerallce to develilp;!'using a lower dosage of the drug; u.~ ing drug 
holidays; delaying administration of the drug until after coitus: or changIng to 
another antidepressant. Although rurther study is needed, there is some evi
dence that adverse sexual ' effecls of SSRls mav be revl-rsed bv concomitant 
usc of certain drugs, including buspirone. 5-hydrnxytrypta'mi'ne:2 (5-HT~) re l 

ceptor antagonists (e.g .. l1efa7.odone). 5-HT';! receptor inhibitors (e.g .. granise· 
tron), or O'~-adrenergic receplnr antagonists (e.g" yohimhine). selective phos· 
phodiestcrase (PDE) inhibitors (e.g., sildenalil), or dopamine receptor.agonists 
(e.g., !amantadine, dextroamphetamine, pemoline ·[no longer commercially 
available in the US], methylphenidate). In most patients, sexual dysfunction i ... 
fully reversed 1-3 days after discontinuance of the antidepressant. 

Otller Rellal, Electrolyte, and Genitollrinary Effects Treatment 
with SSRls, including paroxetinc, and selective serotonin- and norepihephrine
reuptake inhibitors (SNRIs) rna)' result in hyponatremia. 1n many cases, thi s 
hyponatremia uppears to be due to the syndrome of inappropriate antidiuretic 
honnonc secretion (SIADH) and was reversible when the SSRI or SNRI was 
discontinued. Cases with serum sodium cot;cenlflltion .~ lower than 110 mEtt/L 
havc been reported. Hyponlllrelllia has been reported fo llowing paroxetine 
overdosage in a geriatric patient. Hyponatremia ami SIADH in patients receiv
ing SSRIs usually devclop an average of 2 weeks after initiating therapy (range: 
3-120 days). Geriatric individuals and patients receiving diuretics or who arc 
othcrwise volume depleted lIlUY be at greater risk of developing hyponatremia 
during therapy with SSRIs or SNRls. DiscontimHlncc of parm.ctine should be 
considered in patients with symptomatic hyponatremia and appropriate medica l 
intervention should be instituted. Because geriatric patients lIlay be at increased 
risk for hypoOlliremia associated with these drugs, clin ic ians 'prescribing pa
roxetine in such patients should be aware of the possibility that such reactions 
may occur. In addition. periodic monitoring of serum sodium concentrations 
(particularly during the lirst several months) in geriatric patients recei ving 
SSRIs has been recommended bv some clinicians. 

Hyperkalemia. hypercalcemij, hyperphosphatemia. dehydration. increased 
BUN, hypocalcemia, and hypokalemia huve been reponed in less than O.l r;il 
of patients receiving the drug; howe\·er. these adverse effects have not been 
definitely attributed to paroxctine. '1 

, Urinary frequency and urinary disorders (principally difficulty with mic
turition or ' urinary hes itancy) have been reponed in ubout 3% of patients re
ceiving paroxetine in short-tenn controlled clinical trials. Although a de finite 
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causal relalion~hip to paTOxetine ha~ nOi been established. amenorrhea. brcDst 
pain. menorrhagia. cystitis. urinary tract infection. dysuria. hematuria. nocturiu. 
polyuria. pyuritl. urinary incontinence. urinary retention; urinary urgency. and 
vllginilis have been reported in up to I % of patiems receiving the drug. In 
addition. spnnlnneous abortion. breast ulTOphy. vaginal hemorrhage. metror
rhagin. ulCrinc spasm. oliguria. urethritis. salpingitis. urinury ca~ts. renal cal· 
culus. renal pain. nephritis. vaginal candidiasis. female lactation. fibrocystic 
brellst, ma~titis. and epididymitis have been reported in less than 0.1 % oC pa
tients receiving paroxetine; however, these adverse effects have not· been def
initely attributed 10 paroxetine. Breast enlargement also hilS been reponed in 
some women rece iving chronic therapy with paroxetine or other selective se
rotonin-reuptake inhibitors. In one study. uppro.ximmely 40% of patienL~ re
ceiving either selective scTOlonin-rcuptuke inhibitors or venl ... Ca'(ine reponed 
some degree oC breast en largement: most pmients wilh breast enlargement also 
experienced weight gain. and serum prolactin concentrations were increased in 
the paroxetine-tremed women in this study. 

In addition, acute rellal failure and eclampsia also have been reported during 
postmnrketing surveillance. in patients receiving paro:\etine; however, these ad
verse erfects have not been definitely auributed to the drug. 

• Hepatic Effecls Abnonnal liver function test results. including ele
vutilJns in serum ALT (SGOT) and AST (SGPT) conr.:entr:llions. have been 
reponed in up to I % of patients rt.'Ceivi ng paTOxetine. and mrcly have been :l 
reason for drug discontinuance. Elevated seru m alkaline phosphatase coneen
truliuns. bilirubinemia, h~patitis. ascites. and jaundice have been reponed in 
less thnn 0.1 f,;;' DC patient.~ receiving Ihe dn.tg. In 'addition, death resulting from 
liver necrosis and .~ubstantially elevated serum aminotr • .lIlsferuse (transaminase) 
concentrations associated with scvere liver dys function hnve bcen reported 
rurcJy. 

• Other Adverse ElTects Fever, influenza-like symptoms. infec tions, 
:md trauIIlll occurrcd in atlenst 2% of patients receiving paroxetine. In addition. 
chills, influenza, lymphaucnopmhy. und malaise have been rcponed in up to 
1% oC patienls receiving the drug. Adrenergic syndrome, cellulitis. lymph
edema. moniliasis. pelvic pilin. and sepsis have be~n reponed in less than D.l % 
of pntients receiving the drug. but n definite causal relationship to paroxetine 
has not been eMablished. Pancreatitis illso has been reported during postmar
keting surve illance in association with paroxetine: however. a cuusal relatiun
ship [(J the drug has not been clearly established. 

• Preca'utions and Contraindications " Worsening of depression andl 
or the emergence of suicidal ideation and behaVIor (suicidality) or unusual 
changes in behavior Illay occur in both adult and pediatric (sce Cautions: Pe
diatric Precautions, patients with majordeprcssive disorder or other psychiatric 
disorders, whether or not they are taking antidepressants. Thi s risk may persist 
until c1inicnlly imponunl remiss ion occurs. Suicide is a known risk of depres
sion and cenain other psychiatric disorders, and these disorders themselves are 
the strongest predictors of suicide. However. there has been a long-standing 
concern thal antidepressams lllay have a role in inducing worsening of depres
sion and the emergence of suicidality in cenain patient.~ during th~ early phases 
oC treatment. Pooled ana ly.~es of short-tenn. placebo-controlled studies oC an
tidepressants (i.e., se lective serotonin-reuptak'e inhibitnr.~ and other antideprcs
sunts) have shown :m increased risk of suicidalily in chi ldren. adolescents .• md 
young adults ( IH- 24 ye:lr.~ oC age) with major depressive disorder and other 
psychiatric disorders. An increased suicidulity risk was not dcmonstrated wi th 
:U1tidepres~ants compared with placeho in adult~ older than 24 years of uge and 
a reduced risk was nhser'vkd in adults 65 years 'of age or older. It is currently 
unknown whether the suicidality risk extends to longer-ternl usc (i.e., beyond 
several months): however. Ihere is substantial evidence Crom placebo-con
trolled maintenance triuls in adu lts with mujor depress ive disorder that anti
deprcssanL~ can delay the recurrence of depression. 

lh: US Food and Drug Administration (FDA) recommcnd.~ that a ll patients 
being treated with :Ultidepressants Cor any indication he uppropriatcly moni
tmet! und closely observed for clinical worsening. suicidality. and unu~u:1l 
changes in hehaviur. particularly during initiation of thempy (i.e .. the /irst few 
months) and during periods oC dosage adjustments. Familie.~ and caregivers of 
patients being t rcUl~d with antideprc ,~S<lll t s for major depressive disorder or 
other indications. both psychintric and nonpsychiatric. also should be advised 
10 monitor patients on:1 d:liIy basis for the emergence of agitation. irritability. 
or unusual changes in hehavior. as well as the emergence oC .~ uicit!alily, and to 
repllrt stich symptoms immediately to a health-care provider. 

Although a causal rdationship between the emergence oC symptoms such 
a.~ unxielY. agitation. panic allacks. insomnia. irrilUbility. hostility. aggressive
ness. impUlsivity. akuthisiu. hypomania. andlor mania und cit he r the worsening 
of depression und/or the emergence oC suicidal impulses has nOi been estab
lished, there is concern Ihat such symptoms may represent precursors 10 emerg
ing suicidality. Conseq uently. consideration should be given to changing the 
thefllpeutic regimen or discontinuing therapy in patients whose depression is 
persistently worse or in patients experiencing emergent suicidality or symptoms 
that might he precursors to worsening depression or suicidnlity. particularly iC 
such manifestations are severe, abrupt in onset. or were not part of the patient's 
presenting symptoms. Ira decision is madc to discontinue therapy. puroxelinc 
dosage should be tapered as rapidly as is Ceasible but with recognition of Ihe 
risks of abrupt discontinuance. (Sec Dosage and Adminislflltion: Dosage.) FDA 
also recommends thm the drugs be prescribed in the smallest quantity consistent 
with good patient management, in order to reduce the risk of overdosuge. 

It is generally believed (though not established in controlled trials) thut 
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treating a major depressive episode with all antidepressant alone may increase 
the likelihood oC precipitating a mixed or manic episode in patients at risk for 
bipolar disorder. Therefore, putients should be adequ:ltely screened for hipolur 
disorder prior to initiating treatment with an antidepressant; such .~creclliJlg 
.~hould include a detailed psychiatric history (e.g .• Cumily hi~tory oC suicide. 
bipolar disorder. and dl!pression). 

Potentially life-threutening serotonin syndrome or neuroleptic malignnnt 
syndrome (NMSHike reactions have been reponed with SSRIs. including pa
roxetine. and selective serotonin- and norepinephrine-reuptake inhibitors 
(SNRIsl ialone, but panicularly with concurrent administration of other ,sero
IOnergic drugs (including serotonin IS -hydroxytryptmnine; 5-HTJtype i recep
tor agonists r"triptuos"]), drugs that impair the metabolism of serotonin (e.g .. 
monoamine oxida..~e IMAO} inhibitnrs). or antipsychotic agents or other uo
pamine IInlagon15ts. Manifestations of serotonin syndrome muy include mental 
status changes (e.g .. agitlllion. hallucinations. coma). autonomic instabili ty 
(e.g., tachycllrdi;l. labile blood pressure, hypcrthennia). neuromuscular aber
rations (e.g., hyperreflexia. incoordination). and/or GI sy mptoms (e.g., nausea, 
vomiting, diarrhcu). In its most severe fonn, serotonin syndrome may resemble 
NMS. which is charJcteri1.ed by hypcnhennia. muscle rigidity. autonomic in
stubility with possible rapid fluctuation in vital signs, and mental stUius chunges. 
Patients rece iving paroxetine should be monitored for the development of se
rotonin syndromc or NMS-likc signs and symptoms. 

Concurrent or recent (i.e .. within 2 weeks) themp), with l'vtAO inhibitors 
used for trcatment oC depression is conlraimiicuted in patients receiving parox
ctine. IC concurrelltlherapy with puroxelinc. and II 5-HT, receptor agonist. (trip
tan) is clinically warranted. the patient should be observed cardully. pnnicu
larly uuring initiation of therapy, when dosnge is incTCused . or when another 
serotonergic agelll is inilillled. Concomitanl use of paroxcline and serotonin 
precursors (e.g., II)'ptophan) is not recommended. If s igns and symptoms of 
serotonin syndrome oc NMS develop during thc.r.tpy. treatment·with paroxeti nc 
and any concurrently administered scwtonergic or antidopaminergic <Igents, 
including antipsychotic agents, should .be discontinued immediately lind sup
ponive and symptom:llic treatment should be initiuted. (Sec Drug Inteructiolls: 
Serotonergic Drugs.) . 

Because clinical experience with paroxetine in patienis with concurrent 
systemic disease. including cardiovascular disease, hep:ltic impainncnt. or renal 
in~painncnl. is limited , caution sh6uld be exercised when puroxetine is uumin
istcred to patienl.~ with any systemic disease or condition that may alter me
taholism of the drug or ,ldversely tll'feet hemodynamic runction. (Sec Dosage 
ami Admi~is tratinn: Dosage.) . I t. • 

Because puro.'(etine may C:lUse mydriasis, the drug should be used with 
caution in patiellts with angle-c1o.~urc gluucoma. 

Puroxetine should be used with caution' in putient s with severe renal or 
hepatic impaimlent. since increased plu.~ma conccntrutions of the dl-ug may 
occur in such p:ltients. (Sec Ph:lmlacokine'lics: Eliminmion and sec Dosage :md 
AdministnJtion: Dosage in Renal tint! Hepatic Impaimlent.) 

1 Although current evidence suggests thill paroxeline is less cardiotoxic than 
most older antidepressant agents (sec ' Cautions: C:lrdiovascular ECfects). the 
sa fety of puroxet ine in p:llients with a recent history of myocardial inCarction 
or unstuble cardiovuscular disease has not been ;)dequate ly evalualed 'to dale. 

Bec,lUse oC the potcntial for advcr...e drug interac tions. the manuC<lcturcrs 
recommend that patiems recei ving pafOxetine be :ldvised to notify their clini
cian if they lire taking or plall to take nunprescription (uver-the-coumer) or 
prescription medil:ations or alcohol-containing beverages or preparations, Al
though pilTOxetine has not heen showh t(~ potentiatc Ih~ illlpainnent of 1111:IIIUI 
and motor skills cau~ed by alcohol. the m:mufacturers recommend thut patients 
be advised to avoid alcohol while receiving the drug. 

Paroxetine generally is less sedaling than most' other current I}' available 
antidepressants and docs not appear to produce suhstantial impaimlcnt of cog
nitive or psychomotor Cunction nor to potentiate psychomotor impainncnt in
duced by other CNS depressants. However, patients should be cautioned thut 
parQ.'{C(ine may imp~ir their ability \0 perCorm activities requiring mental :11-
ertness or physicul coordination (~.g .. opcmting machinery. driving a motor 
vehicle). panicularly at dosages oC 40 mg or more daily. and to avoid such 
activities until they experience how the drug afCects them. In addition. the 
possibility that paroxetine.m:lY potent iatc ,othcr (i.e .• nonpsychomotor) :Idversc 
nervous system efCccts of CNS depressants should be considered. 

The manufacturers recommend that patients receivi ng paroxetine be ad
vised thai while they may notice improvement within 1-4 weeks after stun ing 
therapy. they Sh(lUld continue therapy with the drug as directed 1by their phy-
sician. I' 

Seizures have been reponed in patienls receiving therapeutic dos:lges of 
paroxetine. Because of limited experience with pllroxcl ine in patients with a 
history oC seizures. the drug shou ld be used with ca~ltion in such patient s .lOd 
should be di scont inued if seizures occur. 

Activation of mania and hypomnnia has occurred in patients receiving ther
apeutic dosages oC pumxetine. TIle drug should be used with caution in patients 
with a history of mania. (Sce Cautions: Nervous Systl!m ECfects.) 

Paroxelinc and other SSRls have been associated with the development of 
akalhisia. which is chamcteri7.ed by an inner sense of restlessness and psycho
motor agitation such as an inabi lity to sil or stand still usually associated wilh 
subject ive distress. Akathisia is most likely to occur within the /irst few weeks 
of therapy with these drugs. 

Treatment with SSRls. including paroxetine. and selective serotonin- ,lIld 
norepinephrine-rcuptake inhibitors (SNRls) mny result in hyponatremia. In 
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many cases, this hyponatremia appears to be due to the syndrome of in3ppro
priate antidiuretic hormone ~ecretion (S IADH) and was reversible when pa
roxctinc was discontinued. Cases with serum sodium concentrations lower thun 
110 mEq/L have been reponed. Geriatric individuals and patienL" rece iving 
diuretics or who arc otherwise volume depleted may be at greater risk of de
ve loping hyponatremia during therapy with SSRls or SNRls. Signs and symp
toms of hyponatremia include headache, difficulty concentrating. memory im
painnent, confusion. weakness. and unsteadiness, which may lead to fall s: more 
severe and/or acute cases have been associated wilh hallucinations, syncope. 
seizures, coma. respirmory arrcst . and death. Discontinuance of paroxetine 
should be considered in patients with symptomatic hyponatremia and appro
prime med ical intervenfion shou ld be inst ituted. (See Cautions: Renal, Electro
lyte, and Genitourinary Effects and sec also Cautions: Geriatric Precautions.) 

The munuf3cturers stute that there have been scventl cases of ubnonnal 
bleeding (mostly ecchymosis and purpura) and a case of impaired platelet ug
gregation in patients receiving paroxctine. (See Cautions: Hematologic Ef
fects.) 

Because paroxctine is the active moiety in both paroxetine mesylnte con
ventiona l tablets (Pexeva lO ) and commercially available pnroxctine hydrochlo
ride preparutions (e.g., Paxil~ , nonproprietary [generic] preparations), concur
rent administration of paroxctine hydrochloride and paroxetine me.sylatc should 
be avoided. 

Paroxetinc is contraindicated in patients concurrently receiving pimozide. 
(See Drug Interactions: Pimozide .) 

Paroxetine is contraindicated in plltients concomitantly receiving thiorida
zinc. (Sec Drugs MelO.bolized by Cytochrome P-450 [CYPJ 206 under Drug 
Interactions: Drugs Undergoi ng Hepatic Metabolism or Affecting Hepatic Mi
crosomal Enz.ymes.) 

Parolletine hydrochloride is contmindicated in patients concurrently receiv
ing linezolid. (Sec Monoamine Ox idase Inhibitor.; under Drug Interac tions: 
SCTOtonergic Drugs.) 

.Paroxet ine also is contraindicated in patients hyper.;ensiti \"e to the drug or 
any ingredient in the formu lation. I 

• Pediatric Precautions Safety and efficacy of paro:r;.etine in children 
younger than 18 years of age have not been established. 

Paroxetine has not demonstrated efficacy in several placebo-controlled tri
:!Is in 752 ch ildren and :!dulescents with major depressive disorder. Adverse 
effects reported in at least 2% of the paroxetine-treated pediatric patients in 
these trial s and thut occurred ut least twice as frequen tly as in pediatric pati!!nts 
receiving placebo included emotional lability (including self-h:!rm , suicidal 
thoughts, ullempted suicide, crying, and ,mood fluctuations), hostility, decreased 
appetite, tremor, sweating, hyperkincsias, and agitation. Upon discontinuance 
of paroxetine in these pediatric trials fo llow ing a taper phase regimen. adverse 
events that occurred in :It le3st 2% of the paroxetine-trcated pcd iutrk- patients 
and occurred at leust twice us frequen'tJy as in pediatric patients receiving pla
cebo included emotional lability (including suicidal ideation. suicitle attempt, 
mood changes. and tearfulness), nervousness. dizziness. nausea. and abdominal 
pain. 

In June 2003. the United Kingdom (UK) regulatory agency warned clini
cians to avoid the off-labe l use of paroxetine for Ihe treatment o f depress ion 
in children younger than 18 years of age. This action was taken in response to 
concern about u possible association between select ive serotonin-reuptakc in
hibitors ;md suicidal behavior. which includes a broad mnge of symptoms rang
ing from episodes of scJf-hann to attempted suicide. Proprietary data examined 
by the UK regul atory agency showed a slight increase in suicidul behavior 
among pati ents who were randomly assigned 10 selective serutonin-rcuptake 
inhibitor treatment, as compared wilh subjects who received placebo. 

The US Food and Drug Admin istration (FDA) detennined that the available 
data at that time \Vere not sufficient e ither to establish or to rule oul an !lSSO

ci:lIion be tween the usc of these drugs and increased suicid:ll thoughts or :lctions 
by pediatric patients. However, following the results of independent classili 
c:ltion and :malysis of the suicidal events and behaviors observed in cont rolled 
studies, FDA now warns that antidepressanL~ increase the risk of su icidal think
ing and behavior (suicidulity) in chi ldren and adolescents with major depressive 
disorder and other psychiatric disorders. The risk of su icidality for these drugs 
wus identified in a pooled analysis of data from a total of 24 shon-tenn (4- 16 
weeks). plucebo-controlled studies of ~ antidepressants (i.e .. paroxetinc, bup
ropion. c italoprum, f\uoXCline. fluvoxamine, mirtazapine, nefazoclone. sertra
line. venlafaxine) in over 4400 children and udolescents with major depressive 
disorder. obsessive-compuls ive dborder (OCD), or other psychiatric disorders. 
111e analysis revealed a gre:ller risk of adverse events representing suicidal 
behavior or thinking (suicidality) during the lir.;t few months of tre:.tment in 
pediatric patients receiving antidepressants than in those recei ving placebo. 
However, a more recent meta-analys is of 27 placebo-controlled trials of 9 an
tidepressants (SSRls and others) in patients younger than 19 years of age wilh 
major deprc."sive disorder. OeD, or non-OCD anxiety disorders suggesL'" thut 
the benefits of antidepressant therapy in treating these conditions mn)' outwei gh 
the risks of suicidal behavior or suicidal ideution. No suicides occurred in these 
pediatric trials. 

The risk of suicidalit), in the FDA's pooled an31ysis differed acro.~s the 
different ps),chiatric indications. with the highest incidence observed in the 
major depress ive disorder studies. In addition. although there was considerable 
variation in risk among the antidepressants, a tendency toward an increase in 
suicidality risk in younger patients was found for almost all drugs studied. It 
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is currently unknown whether the su icidal it), risk in pediatric p3tients extends 
to longer-term use (i.e .• beyond several months). 

As a result of this analys is and public discussion of the issue, FDA has 
directed manufaclUrers of all antidepressants to add a boxed warning 10 the 
labeling of their products to a lert clinicians of this suicidalit)' risk in children 
and adolescents and to recommend appropriate monitoring and close obser
vation of patients receiving these agents. (Sec Caut ions: Precautions and Con
traindications.) The drugs that are Ihe foc us of the revised labeling arc all drugs 
included in the geneml class of antidepressanls, including those thaI have not 
been siudied in controlled clinical trial s in pediutric potients, s ince the available 
data are not adequate to exclude any single antidepressant from an increased 
risk. In addition to the boxed warning and other information in professional 
labeling on antidepressnnts, FDA currently recommends Ihat a patient medi
cation guide explaining the risks associated with the drugs be provided to the 
patient each time the drugs are dispensed. Caregivers of pediatric patients 
whose depression is persistently worse or who ure experiencing emergent sui
cida lit)' or symptoms that might be precursors to worseni ng depression or sui
cidality during antidepressant ,therapy should consu lt their clinician regarding 
the best course of action (e.g., whether the therapeutic regimen should be 
changed or paroxetine discontinued). Path·llts shollid not di.w.:o/lfilllle lise of 
paroxt'lillC without firsl cOI/SII/linR their clillicicm; it i.l· \"t'ry importrJlIl rhal 
fJa/"oxclillc lIot hI' ahrupr/y discol/tinued (.~(·l· Do.m.lt£' alld Administratioll: Do.~
(/~e), a.f lI'ithdrall'o/l'./fecrJ fI/(J.J un:llr. 

Anyone consideri ng the usc of paroxetine in a ch ild or adolescent for any 
clini cal usc must balance the potential risk of therapy with the clinical need. 

• Geriatric Precautions While safe ty ami efficacy of paroxeti ne in 
geriatric patiems have nOi been established specifically. 17% o f patients (ap
prox imately 700) receiving the drug for depression in clinical Irials were 65 
year.; of age or older. Ahhough no overall differences in eflicacy or the adverse 
effect profi le of paroxetinc were observed bet ween geriatric nnd younger pa
tients and other clinical experience reveuled no evidcm:e o f age-related difl"er
ences, pharmacokinelic studiesJtave rcve .. lcd a decreased clearance of parox
ctine in geriatric patients. (Sec Phannacokinetics: Elimination.) For this reason. 
the manufacturers and snme clinicians recummend initiating paroxetine therapy 
in patients 65 years of age or older at a lower dosage than in younger patienL~ . 
(Sec Dosage and Administration: Dosuge in Gerialilic or Debilitnted Patients. ) 

Geriatric pmicnts appear to be more likely than younger patients [0 develop 
puroxetine-induced hyponatremia and lransient .~yndrome of inapproprimc se
cretion of antidiuretic hormone (SIADH). llli:rcfll~e, clinicians prescribing pa
ruxetine in geriatric patiellls should be aware of 'the possibility thut such re
actions may occur. Periodic monitoring (especially during the first several 
months) of serum sod ium con'ccnlrations in geriatric patients receiving the drug 
has becn recommended hy some clinicians . • 

In studies comparing paroxetine und various tricydic aniidepressants, in
cluding amitriptyline, dom ipramine. ;md doxepin, in geriatric patients. parox
etillc was at least as effcctive and as well tolerated ;IS or better tolcraled thun 
tricyclic antidepressants. In uddition, serum an ticholinergicity of paroxetine 
wus found to be substantially lower than that of nonriptyline in geriatric de
pressed patients; complainL~ of dry mouth and tachycardia ulso occurred more 
frequently in nortriptyline-treated patients than in those rcceiving paroxetine. 
These findings indicate tha t, at ther.:lpeutic plasma concentr.uions. paroxetinc 
has approximately 20% the anticholinergic potential of nonriptyline in older 
patients. Overall . paroxetine was less frequently ussod:ltcd with dry mouth, 
somnolence, conslipation, tachycardia, or confusion than tricyclic antidepres
sants. although cert:!in adverse effccts (e.g., nausea. diarrhea, headache) were 
more common wi th puroxetine. In geri31ric patients with depression, paro.'(etinc 
appears to be at least as effective as /luoxetine. 

In pooled data analyses, a h,t/llccd risk of suicidalitYY:'as observed in adults 
65 years of age or older with antidepressant tlu!rapy compared with placebo. 
(Sec Cautions: Precautions and Conlraindicaiions.) I , 

As with other psychotropic drugs. ge'riatrk patients receiving antidepres
sants appear to have an increased risk of hip fracture: Despite the fewer car
dit"ivascul:!r and unticholinergic effects associated with selective serotonin
reuptake inhibitors (SSRls), thc~c drugs did not show any advantage over 
tricycl ic :!ntideprcssants with regard to hip fracture in u case-control study. In 
mid it ion, there was little difference in the rates of falls between Ilursing home 
res idents receiving SSRls and those receivi ng tricycl ic antidepressants in a 
retrospective study . 1l1erefore. all geriatric ind ividual s receiving either type of 
antidepressant should be considered 10 he ;It increased risk of fa lls and appro
prime meusures should be taken. 

• Mutagenicity and Carcinogenicity Paroxetinc was not mutagenic 
in several in vitro tests including the baclerial mutat ion assay. mouse lymphoma 
mutlltion assay. and unscheduled DNA synlhes is assay. The drug also was nOl 
mutagenic in tests for cytogenetic ubcrrations in vivo in mouse hone marrow, 
in vitro in human I)'mphocytes. and in a dominant Icthaltesl in mts. 

Studies to determine the carcinogenic potential of paroxetine werc per
fonned in mice receiving oral dosages of I. 5. and 25 mg/kg duily lind in rats 
receiving dosages of I. 5. and 20 mg/kg daily for 2 years. In mice, the maximum 
dosage was up 10 approximately 2.4 times the maximum human dose for de
press ion, social anxiety disorder. generalized anxiety disorder, and PTSD on a 
mg/m2 basis. In rats , the maximum dosage was up to approximately 3.9 times 
the maximum human dme for depression on a mg/m! basis. Because the max
imum recommended human dos:lge for depression, social anxicty disorder, 
generalized anxiety disorder. and PTSD is slightly lower than that for obses-
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sive-compulsivc disorder (50 versus 60 mg daily, respectively), the dosages 
used in these carcinogenicity slUtiics were only about 2 and 3.2 limes the max
imum recommended humnn dosage for obsessive-compulsive disorder in mice 
and rats, respectively. A substunliully greater number of mule rals in the high
dose group h<ld reticu lum cell sarcomas ( I/lOO, 0/50, 0/50, and 4/50 for control. 
low-, middle-, and high-dose groups. respecti vely), and a substantially in
creased linear trend across dose groups was evident for lhe occurrence of Iym
phorclicular tumors in male rals. Female rals were not affected. Although there 
wus a dose-related increase in the number of tumors in mice, there was no 
drug-related inereuse ill the number of mice with tumors . The rClationship of 
these tindings to human cxposure to paroxetinc is not known. I 

• Pregnancy, Fertility, and Lactatiun Some neonates exposed to 
paroxclinc and other selective serotonin-reuptake inhibitors (SSRls) or selec
live serotonin- and norepinephrine-reuptake inhibilors (SNRls) lale in the third 
tr imester of pregnancy have developed complications that occasionally have 
been severe and required prolonged hospitalization, respiratory support, enteral 
nutrition, and other fonns of supportive care in special care nurseries. Such 
complications can arise immediately upon delivery and usuully lust for several 
days or up to 2-4 weeks. Clinical findings reported to date in the neonales have 
included respiratory distress, cyanosis. apnell, se izures. temperature instabi lity 
or fever, feeding difficulty, dehydration. excessive weight los. .... vomiting, hy
poglycemia. hypotonia , hypertonia, hyperrcnexia. tremor, jit teriness, irritabil
ity, le thargy, reduced ,or luck of reaction to pain stimuli . and constunt crying. 
These clinical features appear to be consistent with either u direct toxic effect 
of the SSRI or SNRI or, possibly. a drug withdrJwul syndrome. It should be 
noted that, in some cases, the clinicul picture was consistem with serotonin 
syndrome (sec Drug Interact ions: SerOionergic Drugs). When treating a preg
nant woman with paroxetine during the third trimester of pregnancy, the c li
nician should carefully cons ider the pOlential risks and benefi ts of such thempy. 
Considerati on may be givcn to caUliously tapering paroxetinc therapy in the 
third trimester prior to delivery if the drug is administered during pregmlllcy. 
(See Dosage: Treatmem of Pregnant, Women during the Third Trimester in 
Dosage and Admini stration.) 

FDA states that decis ions aboul manugcment of depression in , pregnunt 
women arc challenging and Ihat the patient and her clinician must carefully 
conside r and discuss the potential benefit s and risks of SSRI therapy during 
preg nancy for the ind iv idual woman. Two recent studies provide important 
information on risks assoc iated with discontinuing or continuing antidepressam 
therapy during pregnancy. 

The first study, which was prospective, naturalistic. and longitudinal in 
design, compared the potemial risk of relapsed depression in pregnant women 
with u history of major depressive disorder who discontinued or attempted to 
discontinue antidepressant (SSRls. tricyclic antidepressants, or o thers) therapy 
during pregnancy compared willi that in women who continued antidepressant 
therapy throughout the ir pregnancy; all women were euthymic while receiving 
antidepressant thempy at the beginning of pregnancy. In thi s s/udy, women 
who discontinued antidepressant therapy were found to be 5 times more likely 
to huve a relapse of depression during thei r pregnancy than were women who 
continued to receive their antidepressant while prcgnam, suggesting that preg-
nancy doesl not prolL'Ct against a relapse o f depression. j 

The second study suggesls that infanls ex posed to SSRls in laic pregnancy 
may have an increased risk' of persislem pulmonary hypertension of the new
born (PPHN), which is associated with su bstantial nconillal morbidity and mor
tality. Persistcnt pulmonary hypertcnsion of the newborn occurs lit a "ue of 1-
2 neonates per 1000 live births in the general population in the US. In this 
retrospecti ve case-control study of 377 womcn whose infants were born with 
persistcnt pulmomlry hypertension o f the newborn and 836 women whose in
fanl<; were born healthy. Ihe risk for deve loping persislent pu lmonary hyper
lension o f thc newborn was approximalc ly s ixfold higher for infants exposed 
to SS Rl s aftcr the twem ieth week of gesl:uion compared with infants who had 
not been exposed 10 SSRIs during titis period. The study wus too small to 
compare the risk of persistent pulmonary hypertension of the newborn <lSSO
ciated with individuul SS Rls, and the flndings have not been ,:onfirmed. Al
though the risk of persistent pulmonary hypertension of the newborn identified 
in this study still is low (6-12 cases per 10(0) and further study is needed. the 
findings add 10 com:,-;ms from prev ious reports Ihat infants exposed to SSRls 
late in pregnancy may experience adverse serotonergic effects. 

Reproduction studies in rats recei ving oral paroxetine dosages of 50 mgl 
kg daily and in rabbits receiving 6 mg/kg daily during organogenesis have been 
cond ucted. These do.~ages co'rrespond to approximately 9.7 and 2.2 times the 
maxi mum recommended humun dose for depression. social anxiety disorder, 
gcncr.llized anxie ty disorder. und P'TSD and approximale ly 8. 1 and 1.9 times 
the maximum recommended human dose for obsessive·compuls ive disorder on 
a mg/m1 basis in I"Jts and rabbits. respective ly. Although thelie s(Udies have not 
revealed evidence of teratogenicity. an increase in pup deaths was observed in 
rats during the first 4 days of lacilltion when dosing occurred during the last 
trimester of gestation and continued ·throughout lactalion. TIli s e ffcct occurred 
at a dose of I mg/k g d<lily, which corresponds to 0.19 times the ma:timum 
recommended human dose for depression. social anxiety disorder, genemlized 
anx iety disorder. and PTSD and O. 16t imes Ihe maximum recommended human 
dose for obsessive·compulsive disorder on a mg/m: basis. The no-e ffect dose 
for rat pup mortality has nOl been determined and the cause of these deaths is 
nOi known. 

Preliminary llOalyses from 1 epidemiologic, studies have shown that infants 
oom to women exposed to paroxetine during the first triml!ster of pregnancy 
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had an increased risk of cardiovnscular malformat ions, principally ven triculuf 
and atrial septal defects. In one of these studies using Swedish national registry 
dona" ~ infants born 10 6896 women exposed to antidepress<lnts during the tirst 
trimester of pregnancy were evaluated; 5 175 of the infunts hom to 5 123 of 
these women were c''( posed to SSRls. including 821 infants born (0 815 women 
reporting fi rs t trimester use of paroxetine. An illlalysis of these dall indicated 
that infants exposed to paroxetine during early pregnancy had an increased risk 
of cardiovascular malfomlations (principully ventriculur and alrial septal de
fects) compared to the entire registry populalion . TIle ralC of cardinvascu lur 
malformations following early pregnancy exposure to pUfOxe!ine was approx
imately 2% compared with I % in the entire registry populUlion. An analysis 
of the data from the same paroxetine-exposed infants revealed no increase in 
the overall risk of congenital malfomlUtions. 

A sepuf'Jtc retrospecti ve cohon epidemiologic study us ing U.S. Uniled 
Healthcare daln evaluated 5956 infants born to women dispensed p<lTOxetine 
(822 infants born 10 8 15 women) or other antidepressants during the first lri
mester of pregnancy showed a trend toward an increased risk forcardin vascular 
malformations for paroxetine compared with other alllidepressants . Thc prev
alence of cardiovascular malfornliltions following first trimes ter dispensing was 
1.5% for paroxetine compared with I % for other antidepressants; most of the 
observed cardiovascular malformations (in 9 out of 12 paroxetine·exposcd in
fants) were ventricular septal defects. 11lis slUdy also demonstrOlted an in
creased risk of ovemll major congeni1al malfonnmions (inclusive of cardio· 
vascular mal forma tions) for paroxct ine compared wi th o ther antidepressants: 
the prevalence of all congenillli mnlformations followi ng lirst trimester expo· 
sure was 4% for paroxetine compared with 2% for other antidepressant s. 

, In addition, a smaller slUdy examining pregnancy outcomes in pregnant 
women exposed 10 paroxetine or nuoxetine who cOnlacted two ter,lIogen in· 
fonnmion services in Ismei and haly reponed a higher ovcmll rate of congenita l 
malfonnations in infants exposed 10 paroxctinc in the first trimester compared 
with infants in the control group with exposures to drugs not known to be 
te ratogenic (5 .1% and 2.6%, respec tivelyl. ,A higher r:lle of cardiovascular 
anomalies was also observed in the paroxetine group (1.9 %) compared with 
the control group (0.6%) in thi s s tudy. Similar trends were reponed in the 
fluo xetine group but these did not achieve stati stic~l signilicance. 

Previous epidemiologic studies of pregnancy outcome follow illg ti rsl tri
mester exposure to SSRIs. includihg paroxeline, had not revealed evidellce of 
an increa.~ed risk of major congenital malformations. In a prospective. con
trolled. multicenter study, maternal usc of SSRls (paroxctine, flu voxamine, 
senraline) in a limited number of pregnarh women did not appear to ,increase 
thc risk ,o f congenital malformation. miscarriage, .~ till birth , or premature deliv
ery when used during pregnancy at recommended dosages. Birth we ight amI 
gestational age in neonates exposed to the d~gs were s imilar to those in Ihe. 
control flrouP. In addition , an increased risk of major congenital mal fonnations 
was not obse rved in infants in 2 small. cuse-control studies based on prospec
tively gathered epi.demiologic data collected in women exposed to p<lroxeti nc 
during the first trimester of pregnancy. In another small study based on medical 
records rcview. the incidence of congenital anotnulies reported in infunt s born 
to women who were treated with paroxetine and other SSRls during pregnancy 
was cOl'!lpamble 10 that observed in the general population. 

Based on Ihe conflicting preliminary findings reported to date from thc 
available studies, the manufacturer of paroxeline hydrochloride stUll'S that it is 
unclear whether a causal relationship ex ists between these congenital malfor
mations and matemul paroxetine exposure. However, the uvailable data indi
cales that the individual risk of a mot her huving iln infant with" c<lrdinvasculur 
malformation following first trimester paroxetine exposure is approximately II 
50, compared with an expectcd nile for such defects o f approximatcly 1/ 100 
infunts in the gencral popula tion. In general. seplnl defects range from those 
that arc symptomatic and require surgical intervention to those that arc asymp
tomatic and may resolve spontaneously. TIle final resu lts of recent sludies and 
udditional daHl rclUling to the usc of paroxetine during pregnancy will be an
alyzed further once they become nvailablc 10 heller characterize the risk for 
congenital mulfonnations with paroxCiine. 

The manufacturers of paroxctine slate that if a woman becomes pregnant 
while receiving pnroxetine, she should be informed o f the potential hazard to 
the fetus. Unless the potential benefits to the mother justify continuing treat
men!, considemtion should be given to either discontinuing paroxetine therapy 
or switching to anOlher amidepressant. For women who intend to become preg
nant or arc in their first trimester of pregnancy, thc manufacturer of puroxetine 
hydrochloride states that paroxetine should only be initiated afler considcrat ion 
of the other availablc treUlment options. 

The effect of paroxetine on lubor and delivery is not known. However. 
there have been postmarketing reports of premature binhs in pregn;mt women 
who have received paroxetine or o ther selective sero!onin-rcuptake inhibitor.:. 

Reproduc tion studies in rats rece iving paroxctinc dosages of 15 mg/kg 
daily, which corresponds to 2.9 times the highest trecommended human da ily 
dose for depression. social anxiety disorder, generalized anxiety disorder, and 
PTSD and 2.4 times the highest rccommended humun daily dose for obsessive
compulsive disorder on a mg/m~ basis, revealed evidcnce of :l reducL'd preg· 
nancy mte. In tox icity sludies pcrfonned for 2-51 weeks in male rats rece iving 
paroxetine, irrcversible lesions in the reproductive tract were reported. TIlese 
lesions consisted o f vacuolation of epididymal tubular epithelium in mule ralS 
rece iving paroxet ine dosages of 50 mg/kg daily (9.H times the highest recom· 
mended human duily dose in major depressivc disorder. soc ial anxiety disordcr, 
and generalized anxiety disorder and 8.2 times /lhe highest recommended hu-
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man daily dose in obsessive-compuls ive disorder and panic disorder on a mg/ 
m~ hasis) . In male nils receiving paroxeline dosages of 25 mg/kg daily (4.9 
times the highest recommended human daily dose in major depressive disorder. 
social anxiety disorder.' and generali zed anxiety disorder tlnd 4.1 times the 
highest recommended human daily dosc in obsessive-compulsive disorder and 
panic disorder on a mg/m2 basis). atrophic changes in the seminiferous tubules 
of the testes wilh arrested spennatogenesis were observed. 

Paroxetine is distributed inlo human milk. (Sec Pharmacokinetics: Distri
bution .) Paroxetine should be used with caution in nursing women. and women 
should be advised 10lnotify their clinici an if they plan to breast-feed. 

Drug Interactions 
• Scrotoncrgic Drugs Usc of selective serolonin-reuplake inhibitors 
(SSRls) such as paroxetine concurrenlly or in close succession with other drugs 
that affect serotonergic neurotransmi ss ion may result in serotonin syndrome or 
neurol eptic malignam syndrome (NMS )-like reactions. Manifesllllions of se
rotonin syndrome may include mental status changes (c .g .. agitution. halluci
nations , coma), aUlOnomic instability (e.g., tachycardia. labile blood pressure. 
hypcrthennia), neuromuscular aberrations (e.g., hyperreflexia. incoordination), 
and/or GI symptoms (e.g .. nausea. vomiting, diarrhea). Although the syndrome 
appears to be relatively uncommon and usually mild in severity. serious and 
potentially life-threatening complications. including !ieizures. disseminated in
u avascu lar coagulation, respiratory failure. and severe hyperthermia. as well 
;IS demh occasionally have been reponed. In ils most severe form. serotonin 
syndrome may resemble NMS , which is characterized by hyperthermia. muscle 
rigidity. autonomic instability with possible rupid fluctuati on in vital signs. and 
menIal status changes. nlC prccise mechanism of these reactions is not fully 
understood; however. they appcur 10 result from excessive serotonergic activity 
in Ihe eNS. probably mediated by activation of serotonin' 5-HT1,\ receptors. 
The po.~sible involvement of dopamine and 5-HT1 recepw;s al so has been sug
gested, although their roles rcnwin unclear. 

Serotonin syndrome most commonly occurs when 2 or more drugs that 
affect scrotonergic neurotransmission are adminislered .:=ilher concurrently or 
in close succession. Serotonin syndrome also has been rcporled when parox
ctine was given together with another drug thm impairs the hepatic metabolism 
of paroxeline. Serotonergic agent s include those that increase serotonin. syn
thesis (e.g., the serotonin precursor tryptophan). stimulate synaptic serotonin 
re lease (e.g., some amphetamines, deXfentluraminc fno longer commercially 
available in the US]. fenl1uramine Ino longer commercially available in the 
US]), inhibit the reuptake of serotonin after release (e.g., SSRls. selective se
rotonin- and norepinephrine-rcuptake inhibitors ISNRh], tricyclic antidepres
sants. trazodonc . dt!x.tromcthorphun. meperidine, tramado!), decrease the me
tabolism of serotonin (e.g., monoamine oxidase [MAO] inhibiwrs). have direct 
scrownin postsynaptic receptor ac tivity (e.g .. buspirone). or nonspecifically 
induce increases in serotonergic neuronal aCli vilY (e.g .. li thium saits ). Selective 
"gonis1s of serotonin (S-hydroxytryptamine; 5-HT) Iypc I receptors ("triptans") 
and dihydroergotamine. agents with serotonergic acti vity used in the manage
ment of migraine headache. and St. John 's wort (H)pericIII/l prl!omfum) also 
Iwve been implicated in severill cuses of serotonin syndrome. 

The combination of SSRls und MAO inhibitors mny result in serotonin 
syndrome or NMS-like reactions . Such reactions also huve been reponed in 
patients receiving SSRls concomitantly with tryptophan, lithium, dextrome
thorphan. sumatriptan. dihydroergotamine. or antipsychotics or other dopamine 
antllgonists. In rare cases,' se rotonin syndrome reponedly has occurred in pa
tients receiving the recommended dosage of a single scrotonergic agent (e.g .• 
clomiprumine) or during accidental overdosage (c.g., senraline inloxication in 
a child). Some other drugs that have been implicat.:=d in precipitating symptoms 
suggestive of serotonin syndrome or NMS-like reactions include buspirone, 
bromocriptine. dextropropoxyphene, fentanyl, linezolid, methylcnedioxyme
thumphetamine (MDMA; "ecstasy" ). selegiline (a selective MAO-B inhibitor). 
and sibutrumine (an SNRI used for the management of obesity). Other drugs 
Ihut have been associated with the syndrome but for which less convincing 
data arc available include carbamazepine and pentazocine. 

Clinici:ms should be IIware of the potential for serious. possibly fatal re
actions ussociated with serotonin syndrome or NMS-like reactions in pmienls 
recei ving 2 or more drugs that affect scrotonergic neurotransmission. even if 
no such interaclions with the speci fi c drugs have been reponed to date in the 
medical literature. Pending funher accumu lalion of data. drugs Ihat uffect ser
otoncrgic neurotrJnsmilotsion should be used cautiously in combination and such 
combinations should be avoided whenever clinically possible, Serotonin syn
drome may be more likely to occur when initiating therapy with a serotonergic 
Olgcnt. incrensing the dosage. or following the addition of another serotonergic 
agent. Some clinicians state that patients who hOlve experienced serotonin syn
drome may be ut higher risk for recurrence of the syndrome upon reinitiation 
of sefOtonergic drugs. Pending further experience in such cases . . ~ome clinicians 
recommend that therapy with scrotonergic agents be limited following recov
ery. In cases in which the potential benefit of the drug is thought to outweigh 
Ihe risk of serotonin syndrome. lower polency agents und reduced dosages 
should be used. combination serotonergic therapy should be avoided. and pa
tients should be monilOred care fully for manifestations of seralonin syndrome. 
If sigm and symptoms of serotonin syndrome or NMS develop during therapy, 
trc;lImcnt with paroxetine anu any concurrently administered serotonergic or 
:mtidopaminergic agents, including antipsychotic agents, should be discontin
ued immediately and supportive and symptomatic treatment should be initiated. 

For further inrormation on seroton in syndrome, including maniresta-
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lions and treatment, see Serotonin Syndrome under Drug lnter!lctions: 
Serotonergic Drugs, in Fluoxeline Hydrochloride 28:16.04.20. 

MOIJoamine Oxidase Inh;bitors Potentially serious. sometimes fatal 
serotonin syndrome or NMS -Iike re::lctions have been reported in patients re
ceiving SSRls in combinJ tion with an MAO inhibitor. Suchjreacli ofl s also have 
been reponed in patients who recently have discontinued an SSRI and have 
been ~tarted on an MAO inhibitor. While there arc no human duta to date 
demonstrating such interactions with puroxetine.limited dala from animal stud
ies evaluating the effects of concomitant use of paroxetine and an MAO inhib· 
itor suggestlhat these drugs may act synergistically to e levate blood pressure 
and produce behavioral ex.citation. 

Because of the pOiential risk of scrotonin syndrome or NMS· like reactions. 
concomitant use of pOlfOxetine and MAO inhibitors is comraindicatcd. At least 
2 weeks should elapse between discoOlinuunce of MAO inhibitor therJpy and 
initiation of pilroxetine therapy and vice versa. 

Llnezolld. Linezolid. an ;mti -infective agent that is a nonselective and re
versible MAO inhibitor, has been ussociated with drug interactions resulting 
in serotonin syndrome. including some associated with SSRIs. und potentially 
muy also cause NMS-like reactions. The manufacturer of paroxetine mesylate 
states that the drug should be used with caution in patieOls receiving linezolid. 
and some manufacturers of paroxeline hydrochloride state that concurrent ad
ministra tion with linezolid is contraindicated. The manufacturer of linezolid 
slates thlll. unless patients are carefully observed for signs and/or symptoms of 
serotonin syndrome. the drug should not be used in patients receiving SSRls. 
Some clinicians suggest that linezolid onl y be used with caution and close 
monitoring in patients concurrently receiving SSRls. and some suggest that 
SSRltherapy should be discontinued before linezolid is initiated lind nOi rein
itiated ontil 2 weeks after linezolid therapy is completed. 

MnC)obemlde. Moclobemide (not commercially available in the US). a se
lective and reversible MAO-A inhibitor. has been Olssocialed with serotonin 
syndrome. and such reactions huve been falal in several cases in which the 
drug was given in combination,with Ihe SSRI citaiopram or with clomipramine. 
Pending further experience with such combinations. some clinic ians recom
mend that concurrent thempy with moclobemide and SSRls be used onl y wilh 
extreme caution :lnd that these drugs should have been discontinued for some 
time (depending on the elimination half-lives of tha drug and its active melOlb-
olites) before initiating moclobemide therapy. ' 

Sdcglline. Selegiline, a selective MAO-B inhibitor used in the manage
ment of parkinsonian syndrome. has been reponed,to cause serotonin syndrome 
when used concomitallliy with SSRl~ (e.g .. tluoxeline, paroxetine. senrnline). 
Although selegiline is a selective MAO-B inhibitor at thempcutic dosage.~, the 
drug appears to lose its selectivity for the MAO-B enzyme at · higher dosages 
(e.g., those exceeding 10 mg/kg), thereby, increasinJg the risk of se rotonin syn
drome in potiems receiving higher dosages of the drug either alone or in com
bination with other serotonergic agents. nle manufacturer of selegilinc rec· 
ommends avoiding concurrent selegiline and SSRl Ihempy, In addition. the 
manufacturer of selegiline recommends that ilt least 2 weeks elapse between 
discontinuance of selegiline and initiation of SSRI thempy. 

ISOlliuzld, Isoniazid. an antitube ~c ulosis agent. appears to h~ve some 
MAO· inhibiting activity. In addition, iproniazid (not commercially available 
in the US). :mOlher antituberculosis agent structurally related to isoniazid that 
also possesses MAO-inhibiting activity. reponedly has resuiled in serotonin 
syndrome in at least 2 patients when given in combination with meperidine. 
Pending funher experience, clinicians should be aware of the potential for 
serotonin syndrome when isoniazid is given in conjunction wilh SSRI therapy 
(such as paroxetine) or other serotonergic agents. 

Other Selective Serotonin-rellptake Inhibitors and Select;,'c Se
rotolJilJ- alld Norepillephrine.reuptake I"hibitors Concomitant ad
ministration of paraxetine with other SSRls or SNRIs potentially mlly result in 
serotonin syndrome or NMS-like reuctions nnd is therefore not recommended. 

Antipsychotic Agents and Olher tDopamille Alltagouists Con
comitant use of tlmipsychotic agents and other dopamine antngoni sts with pa
roxctine rarely may result in potcntia lly serious, sometimes fatal serotonin syn
drome or NMS-like reactions. If signs .lOd symptoms of seroton in syndrome 
or NMS occur. trentment with puroxctine and any concurrently adminislered 
antitlopamincrgic or serotonergic agellls should be immediately discontinued 
and supponi ve and symptomatic treatment initiated. {See Drugs Melabolized 
by Cytochrome P-450 (CYP] 206 under Drug Interactions: Drugs Undergoing 
Hepatic Metabolism or Affecting Hepat ic Microsomal Enzymes and see Drug 
Interactions: Cloznpine and sec Drug Interactions: Pimozide.) 

Tryp/ophan aIJd Other Serotonin Prcwrsors As wi,th OIher se
rotonin-reuptake inhibitors, an intemction between paroxetine and tryptophan. 
a serotonin precursor. may occur during concurrent U!'ie. Adverse reactions 
reported to date during concomitantthempy resembled serotonin syndrome and 
have cons isted principally of headOlche, nausea, sweating. and dizziness. Be
cause of the potentiOlI risk of serotonin syndrome or NMS-like reaclions, con
current usc of tryptophan or other serotonin precursors should be avoided in 
patients receiving paroxetine. 

Sibutramille Becnuse of the poss ibility of developing potentially se
rious. sometimes fatal serotonin syndrome or NMS-like reactions, sibutramine 
should be used with caution in patient s rece iving paroxetine. 

5-HT1 Receptor Agonists (HTrip/ans") Weakne.~s. hyperreflexia. 
and incoordination have been reponed rarely during postmarkcting surveill ance 
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Paroxctinc 

in patients receiving sumatript;m concorniulI1t1y with an SSRI (e.g .. cilalopr:lfll, 
cscitalopram, Ouoxctine, liuvoxarnine. paroxetine, sertruline ). Oral or subcu
taneous sumatriptnn lind SSRls were used concmnitantly in some clinical stud
ies without unusual adverse effects. However. an increuse in the frequency of 
migmine attacks and a decrease in the elTectivencss of sumutriplUn in relieving 
migraine headache have bl"Cn reportctl in a palient receiving subcutaneous in
jections of sumntriptan intennillcntly whik undcrgoing Ouoxcti ne thcmp),. 

Clinicians prescribing 5-HT, receptor agon ists . SSRIs. and SNRls should 
consider that triplans oftcn arc used intemlillcntly and that ei ther the 5-HT, 
receptor agonist. SSRI. or SNRI may be prescribed by a difrerem clini cian. 
Clinicians also shoold weigh the potemia l risk of ~erotoJlin syndrome or NMS
like reactions with the expected benefit of using a triptan concurrent ly with 
SSRI or SNRltherapy. If concomitant treatment with paroxct ine and a triptan 
is clinicully warr.lOted. the patient should be obSl!rved carefully. panicularly 
during treatment initilltion. dosage increases. and following the lIddition of 
other seroronergic agents. Patients recei ving concomilant triptan and SSRI or 
SNRI therapy should be illfonned of the possib ility of ~erotonin syndrome or 
NMS-like reactions and advised to immediately seek medical al\cntion if they 
experience signs or symptoms of these syndromes. 

Felltallyl Because cases of scrolOnin syndrome have been reponed in 
paticnts concurrently receiving femanyl and SSRls. including paroxetine . cli 
nicians should be aWllfC o f this potcOIial interJction and monitor patients re
ceiving these drugs in combination for pnss ible signs and symptoms of sero
tonin syndrome. 

Tramadol and Other Serotmlergic Drugs Becuuse of the potential 
risk of serotonin syndrome or NMS-like reactions, caut ion is advised whenevcr 
SSRls. including paroxclinc, and SNRls arc concurrcOl[y udministered with 
other drugs that may affect serotoncrg ic neurotnmsmiuer systems. including 
tramadol and St. John's won (H.\'f'I'I"ic'1f1ll Pl' ljOrtJIIIIII) . 

• Drugs Undergoing Hepatic Metabolism or Affecting Hepatic 
Microsomal Enzymes The metabolism lind phanllw,:okinetks of parox
et ine may be affected hy a numher til' drugs that induce (e.g" phenobarbital) 
or inhibit , (e.g .. cimetidine. tricyclic antidepressant~ ), drug-melabo lizing en
zymes. 

Drug.~ Metabolized by C)'tod,rome 1'-450 (CYP) 2D6 Paroxe , 
tine, like mllny Olher aniidepressllllls (e.g" other SSRls, m:my tricyclic ami
depressants) , is I1Ict<lt"lolized by the drug-me taboli zing cytochromc P-450 
(CVP) 206 isocllzynll' (debrisoquine hydroxyl::lse). In uddition.like lTlallY other 
drugs metllblllized by CV P1D6, pamxetine inhibits the activi ty of CVP2D6 
and potentially may increase plasma com:elllrations of l' onl"Omi tantly admin
istered drugs that also arc metabolized by this isoenzyme. Althnugh similar 
interactions arc pussible widl other SSRIs, thefC is considerable variabi lity 
among the drull :> ill the extent to which they inhibit CYP2D6: Ouuxetine and 
paroxetine appear tn be more potent in this regard than sertrali nc. In most 
p;lI ients (greater than 90%~. the CYP206 i ~oenzYllle is sallLrated curly during 
paroxctine therapy. At steady st;lIe when the CYP1D6 pathway is essellti:llly 
.~nturated, paroxctine is cle:lred by alternative cytochrome P-450 isoenzymes 
which . unlike CYP2D6. show no ev idence of s;numtion. 

Concomitant administration of paroxctine with risperitlone, a CYP2D6 sub
stmte, was evaiullted in one study, In II) patient s wi th schizophrenia or schi
zoaffeetive disorder st:lbilized on rispcrklone Iherapy f4-H mg daily) who also 
received paraxctine (20 II1g daily) for 4 weeks. me;m plasma concentrations of 
risperidone increased :lpproximately fourfold, mcan plasma concentrations of 
9-hydroxyrisperidlllle (the active metabolite of risperidone) tleercased by ap
proximately 10%. ;md concentrations or Ihe act ive moiety {the sum of the 
plasma concentrations of rispcridone and 9-hydroxyrisperiilonel increased by 
approx imately 1.4 fold . These drugs were generJlly well tolerated when ud
ministered concurrently. wi th the exception of one paticnt 'who deve lopetl par
kinsonian symptoms. Although the preci se mechanism for thi s inter:Jction r\!
Ilt:lins to be fully estahlished, it appears that paroxetine may impair the 
eliminUl ion of risperidone. principally by inhibiting CYP2D6-medillted ~-hy
droxylation and, to a lesser extcnt . by simultancously affecting thc funhl!r me
tabolism of 9-hydroxyrispcridonc or othcr pathways of ri spcridone biotrans
fonmuion. Pending further accumulation of data. SOIllC clinicians recommend 
careful clinical observation and possible monitoring of plasma rispcridone con
centmtions when parn.'\etine and risperidone arc given concurrently. Consid
erution also should be giV!.!lllO using a lower in itial dosage of pllTOxetinc (10-
20 mg duily) since the inhibitory cffed of paroxetine 011 CYP2D6 is COIlCen-l 
tralion dependent. 

TIle steady-stille phannacokinet ic~ or atomoxetine were ultered when the 
drug was administ!.!red at a dosage of 20 mg twice daily concurrently with 
paroxctinc 20 mg linily in hcuhhy adulls who were extensive CYP2D6 meta
bolizcrs. Concurrent adm inistration with paroxctiuc incn::tsed maximum 
plasma atomoxetine concentrations th reefold to fourfold and steady-stute arcn) 
under the plasma concc nttntion curvc ,w:ls increased sixfold to eightfold com
pared with administr:ltion of atomoxelillc nlone. The phamlUcokinelics of pa
roxet ine were not altered. The manufacturers of paroxctinc and atomoxetinc 
recommend that atomoxetine be administered at a reduced tlosage when the 
drugs urc administered concurrent ly. III 

Concomitant use of paroxeline wi th other drugs metabolized by CYP2D6 
has not been systematically ~tudied. TIle extent to which this pOlential inler
aClion may become clinically important depends on the extent of inhibition of 
CYP1D6 by the antidepressant and the therape utic inde.'( of the concomitllntly 
adm inistered drug. The drugs for which this potential imer:.rclion is of greatest 
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concern are those that lire metabolized principally by CYP2 D6 and havc a 
narrow therapeutic ,index, such as tricyclic antidepress:lnts. class IC amiar
rhythmics (e.g ., propllfenonc, Oecainide, encainide), ri speridone. and sOllie phe
nothiazine~ (e.g .. perphenazine. thioridazine). 

In one study. chronic dosing uf p:.rroxctine (20 mg ollce daily) under steady
slate conditions incre:.rsed single-dose dl!s ipmmine ( IOn mg) pe;lk plasma con
centralions. AUe. and ,climin;ltioll half- life by • .10 average of approximately 
IWO-. live-, and threefold. respective ly. (Sl'C Drug Interactions: Tricyclic :.rnd 
Other Ant idepress:lnts.) I 

Administration of pcrphenazine in patients recdving paroxctine 20 mg 
daily for 10 days increascd plasma concentrations lind the adverse CNS effects 
of perphenazine. TIlis interaction appears to resuh principally from p:.rroxetine
induced inhibition of the CYP2D6 isoenzyme. Pending funher experience with 
combined therapy. a reduction in pcrphenazine dos:.rgc may be necessary to 
prevent adverse CNS effects in patients receiving paroxetine. 

For infonnation on a potential interaction between paroxetine and meto
prolol, sec Drug Interactions: jS-Adrencrgic Blocking Agents. 

Concurrent usc of paroxetine with other drugs mel;tbolized by CYP2D6. 
including cenllin antidepressants (e.g .. nortriptyline. amitriptyline. imiprumine. 
desipramine. Iluoxeli ne), phenothiazines (e.g .. pcrphenuzinc). and class IC an
tiarrhythmics. or drugs that inhibit CYP206 should he ilpproached with cau
tion. Bec:.rusc concomitant use of paroxetine and thioridazine may result in 
increased plasma concentrations of the phenothiazine lIm[ increase Ihe risk of 
serious, potcmiully f"tal. adverse card i:tc effcc\.~ (e.g ., vcntri cu lar arrhythmias. 
sudden death). thioridazinc should not be used concomit;lI1lly with paroxetine 
(sec Cautions: Precautions and Contrai ndic:lIion~ ). The m:mufacturer of parox
etine states that concurrent usc of a drug metabolized by CYP2D6 may ncces
sii ate the admini strru ion of dosages of th!.! other drugs ihal an: lower th;1I1 those 
usu:.rlly prescribed. FurthemlOre, whenever paroxetine therapy is discontinued 
(and plasma conccntrations of the drug are decreased) during concurrent tl n.- r
apy with another drug metabolized by CYP206, an increased tlns;rge of the 
concurrently administered drug may be necessary. 

Drugs Melabolized by Cytochrome P·45() (CYP) 3A4 ·' Although 
paroxetine can inhibit the cytochrome P-450 (CYP) 3A4 boenzymc. re.~ ults of" 
in vitro and in vivo studies intlicate that the drug is a much less potent inhibitor 
of this enl.yme than many other Vrugs. 1n an in vivo drug interaction study. 
concomi tant admin istration of p:.rroxetine antl lhe cytoc hrome P-450 3A-t sub
strate. terfenadine (no longcr commercially available ill the US), had 110 effect 
on the phannacokinetics of terfenudinc . In anOlher in vivo interaction study. 
k.etoconazolc. which is a potent inh ibitor of CYP3A4 activity. was found to be 
at least IOU times more potent than p:.rro.'(et ille as an inhibitor of the melllboJislll 
of several substrates tfor this enzyme, including terfenlldine. aSlemizoic (no 
longer commercially available in the US ). cisapridc. Iriazolam. and cyclospor
inc. Based on the assumption thai the rc l:.rl ionship between p:.rroxetinc· s inhib
itory activity in vitro and ils lack o f effect on lerfenadine' s clearance in vivo 
predict.~ its efrcct 0 11 other CYP3A4 substrates, the manufacturer states thai 
these data suggest that the extent nf puroxc line l s inhibition of CY P3A4 activity 
is unlikely to be of clinicul imponance. 

Drllgs Metabulized by Other Cytochrume P450 Isoenzymes 
Unlikc l1uvox;\Inine. in \' itro data indicate Ihat paroxetinc docs hot substantially 
inhibit the CYP IA l isoenzyme, which is responsihle for the mctabulism of 
cancine and numerous other suhst;mccs." 

Cimetidill e Cimetidine is known to inhibit IImny ' cVtochruOlC P-450 
oxidative enzymes and clln affect the phantHlcokineti~s of pan)xetine. In a study 
in which oml pllrnxelinc (30 mg ollce dai ly) 'was given for 4 week s, steady
slate plasma paroxctine concentrations were im:reascd by approximately 5WIr 
during concomitanl usc of ural cimelidim: (300 mg J times daily) for the final 
week. The possible effects of paroxetine on the phaml:lcokinetics of cimetidine 
have not been studicd. If paro.xetine and cimetidinc arc us!.!d concurrently. 
dosage adjustment of paroxetine after the initial ::W-mg dose should be guided 
by clinical circe\. II 

Phenobarbital Phenobarbillll is known 10 induce many cytochrome P-
450 ux-idat ive enzymes anti can affecl' the phannacnk ineli c.~ of paroxelinc. Fol
lowing administmlion of a single 30-mg oral dose of pamxetine in indivitluals 
who had achieved steady-state serum phenobarbital concent rations ( I(X) mg of 
phenobarbital daily for 14 tlnys). thc AUC and eliminatiun hnlf-life o f patux· 
etine were reduced by an average of 25 and· 38%. respectively. compared with 
administration of paroxeline ulone. The in!luence nf paro.'\ctine on the phar
macokinetics of phenobarbi tal h:.rs not been studied to date. Since paroxetinc 
exhibits non linear phannacokinetics, the results o f this study may nOl apply in 
s ituations in which both drugs arc administered chron kally. 11le manufucturer 
of paroxetine states Ihut initial dosage adjustment o f paroxeline is not consid
ered neces~ary in' patients receiving phebobarhital. and any sub~equcnt tlosage 
:Idj~s(n;t; n,t'l ~houl,d be guided hy clinical effect. 

• Tricyclic and Other Antidepressants The extent to which SSRI 
interactions with tricyclic antidcpress,mts may pose clinical problems depends 
on the degree of inhibilion and Ihe pharmacokinetics of the serotonin-reuptake 
inhibitor involved. In onc stud}'. daily dosing of paroxctine (:!O mg once daily) 
under steudy-state conditions increased single-tlose desiprumine ( IUU mg) peak 
pl:.rsma concentrations. AUC. mid elimination half-life by un average of ap
proximately:!·, 5-. und 3-rold, respectively. This interaction appears to result 
from paroxeline-induced inhibition of OYP2D6. Thus, the manufacturers rec
ommend that caution be exercised during concomitant usc of tricyclics wilh 
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paroxetine since p:lfoxetine may inhibit the melabolism of Ihe lricydic anti
depressant. In addition , plasm .. tricyclic concentrations may need to be mon i· 
tored and the dosage of the tricyclic reduced during concomitant use. (Sce 
Drugs Metabolized by Cytochrome P·450 (CYPj 2D6 under Drug Interactions: 
Drugs Undergoing Hepatic Metabolism or Affecting Hepatic Microsomal En-
7.ymes.) 

Clinical experience regarding the oplimal timing of switching from other 
antidepressants 10 paroxetine therapy is limited. There fore , care and prudent 
medical judgment should be exercised when switching from other antidepres
sants to paroxeline. (See Dosage and Administration: Dosage and sec also Drug 
Interactions: Serotoncrgic Drugs. ) 

• Lithium In a muhiple-dose sludy. there was no evidence of a phar· 
milcokinctic or pharmacodynamic interaction between lithium and paroxcline. 
However. because Ihere is li ttle clinical ex perience with combined therapy and 
because lilhiunt may enhance the serolonergic effecls o f paroxetine. potenlially 
n:su lting in serotonin syndrome or NMS-like reactions. concurrent usc of lith
ium and paroxeline should be undertake n with caution. (Sec Drug Interactions: 
Serotonergic Drugs.) 

• Protein· bound Drugs Becausc paro;o;cline is highly protein bound . 
the drug theoretically could be displaced from binding siles by. or it could 
displace frolll binding sites, other pmlc in-bound drugs such a. .. oral anticoag
ulants or digitoxin (nu longer commercially available in Ihe US). In vitro studies 
tn date have shown thai paroxctine has no effect on the protein binding of 2 
highly prolcin·txlund drugs. phenymin and warfarin; however. preliminary dala 
suggest Ihal there may be a pharmacodynamic imcraction betwecn paroxetine 
and warfarin. Pending further accumu lat ion of data, patients receiving parox
ctine concomitantly with any highly protein-bound drug should be observed 
for potential adverse erlccts .L .. socialed with combined therapy. (Sec Warfarin 
under Drug InteracliollS: Drugs Affecting Hemostas is.) 

• Drugs Arrecting Hemostasis Warfarin In vitro data have 
.~ h(lwn that parosetine 11m; no effect on the protein binding of warfarin. How
ever. preliminary data suggest that there may be a pharmacodynamic intcr:lc
lion between these drugs thaI causes an increased bleeding diathesis while the 
prothrombin time remains unchanged. An increa.~e in mild bUI clinically im
portant bleeding. was ohserved in hea lthy indi viduals receiving paroxetine and 
warfarin for sever .. 1 days. Because or limited clinical experiencc to date. the 
concurrent u .~e of paroseline and warfarin should be undertaken with caul ion. 
(Sec Drug Interactions: Prolein-bound Drugs.) 

Other Drugs that lllter/ere with Hemostasis Epidemiologic case· 
control and cohort des ign studies that have demonstrated an association be· 
tween se lective scrotonin-reuptakc inhibitor therapy and an increased risk of 
up~r GI bleeding also have shown thaI concurrent usc of aspirin or other 
IlOllsleroidal anti· inliammUiory drugs substantially incrcllses the risk of Of 
bleeding. Although these studies focu.~ed on upper GI bleeding. there is some 
ev idence suggesting that bleeding til other sites may be similarly potentiated. 
The precise mechani sm for this increased risk remains 10 be clearly eSlabli~hcd; 

however, serotonin release by p!;lIelets is known 10 play an imponam role in 
hemostasis. and selective scrotonin·rcuplake inhibitors decrease serotonin up
take from the blood by platelets. thereby decreasing Ihe amount of scrOlonin 
in platelets. PUl ients receiving paroxetine should be c .. utioned about the con
comitant usc of drugs that intl.'rfere with hemostasis. including aspiri n and other 
nonsteroidal anti -inflammatory agents. 

• Digoxin The steady-state phannllcokinctics of paroxetine were nOI al
tered when administered concurrently with digoxin at stcady state. The mean 
AUC of digoxin at sleady slate uecre.Lsed by 15 ':0. in the presence of paroxetine. 
Because there is li mi ted clinical experience to date. the manufaclurers state thai 
combined therapy with paroxetine and digoxin should be undenaken with cau
tion. 

• Alcohol Paroseline has not been shown to potentiate the impainnenl 
of mental and motor skill s caused by alcohol. However. the drug's abi lity to 
reduce alcohol cons Llmption in an imals and humans suggests that there may be 
a serotonerg ically mediated. phamHlcodynamic inteTOlclion between paroxeline 
and alcohol within the eNS. The manufacturers recommend thaI palients be 
advised 10 avoid alcohol while receiving paroxeline. 

• Benzodiazepines Under steady-state conditions, diazepam docs not 
appear to affeci the phannacokinctics of paroxet ine. The effect of paroxetine 
on diazepam phunllHcokinclics has nOI been evaluated to dale. Paroxetine does 
nOI appear to potentiate the CNS uepressant effects of diazepam, lorazepam, 
or oxazepam. 

• Clozapine Concomitant usc of SSRIs such as paroxetine in palients 
receiving clozapinc can increase plasma concentrations of the antipsychotic 
agent. In a study in schizophrenic putients receiving clo1.apine under steady
state condilions. initiation of paroxctine therapy resulted in only minor changes 
in plasma concentrations of cloznpinc and it s' metabolites: however. initiati on 
of Ilu voxamine therapy resulted in increases Ihat were threefold compared with 
bascline. In other publ ished repom. concomitam usc of clozapine and SSRls 
(Iluvoxamine. pafoxeline. senmline) resulted in modeSI increases (less thun 
twofold ) in clozapine and metabolite concentmtions. The manufacturer of cia
zapine states that c(1ulion should be exerci sed and patient .~ closely monitored 
if clozapine is used in p.lIients receiving SSRls. and a reduction in clozapine 
dosage should be considered. (See Antipsychotic Agents und Other Dopamine 
Antagonist.~ under Drug Interactions: Serotonergic Drugs.) 
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• Pimo:r.ide In a controlled sludy. concurrent administration of 3. s ingle 
2·mg dose of pimozide in healthy individuals receiv ing paroxeline (dosugc 
titrated up to 60 mg daily) was ussociated with mean increases in th~ AUC and 
peak plasma concenlr.Hions of pimo1.ide of 151 and 62%. respectively. com· 
pared with pimozide given alone. Because of Ihe narrow therapculic index of 
pimozide and its known ability to prolong the QT intervnl. concurrent ;ldmin· 
istration of paroxetine and pimozide is contr..J indicatcd. (Sec ·Antipsychotic 
Agents and Other Dopamine Antagonists under Dmg Interactions: Serotoncrgic 
Drugs.) 

• Electrocunvulsive Therapy The effects of paroxet ine in conjanc
tion with electroconvulsive therapy (ECT) have not been systemat ically evul
uated to d.lI~ in clinical swdies. 

• p·Adrenergic mocking Agents In a siudy in which propranolol (HO 
mg I\vicc daily) was given omlly lor 18 days, Ihe stelldy-slutc p\:L~ma concen
trat ions of propranolol were not affected when paroxetine (30 mg once daily) 
was used concurrent ly during the last \0 days. 1l1e manufacturers state that the 
effect(s) of propranolol on paroxel ine have nOi been systematically evaluateu. 

Severe hypotension has been reponeu following lhe initiation ofpaTOxetine 
therapy in OJ pat ient who had been receiv ing chronic metoprolol therapy. rvle
loprolo! is melabolized by the CVP2D6 isoenzyme ;LIld paroxctine is known to 
potently inhibil Ihis enzyme. Pending fu nher experience with Ihis combinalion. 
caution should be exercised when paroxelinc and mClOprolol are used concom
itantly. 

• Phenytoin In vitro studies to date. have sh()w'1 t~n t pafOsctine has no 
effect on the protcin binding of phenytoin. When a si ngle 30-mg m:Ll dose of 
paroxetinc wa~ administered in individuals in whom steady·slUtc pla'ima phen
ytoin concentrations (300 mF onl.:c dai ly for 14 days) had been achieved, the 
AUC and elimination half-life of paroxetine were reduced by an avemgc of 50 
and 35%. respectively, compared with paroxetinc administered alont!. In an
other study. when a si ngle 3()O-mg oral dose of phenytoin was ildministered to 
indiviuual s in whom steady-state plasma parosctine concentrations (30 mg 
once daily for 14 days) had been ;tchieved. the AUC of phenytoin was slight ly 
reduced (by an :lverage of 12%) compared with phenytoin administered alone. 
However. because both paroxct ine and phenytoi n ex hibi t nonlinear phannn
cokinetics. these studies may not IIddrcss the ca~ in which bot h dmgs arc 
given chronicall y. Elevatcd plasma phenytoin concentfation has been reponed 
in one patiell t 4 weeks after concurrent thempy wilh paroxetine and rhenytoin. 
Pending further experience. the manufacturers slate Ihal initial dosage udjust
ments are not considered necessary during concllm:nt' LIse and thlt t IIny sub
sequent adjustments in dosage should be guidcu hy cli nical effL'Cts. 

• Theophylline Elevated !>erum theophylline concentrations assudatcd 
wilh paroxelinc therapy have been repo ned. Although thi s intemctioll h'l!> not 
been syslematically studied to dute, the manufaciurers f(.'Commcnd Ihat serum 
concentrations of theophylline be monitored durin!; concomitant paroxeline 
therapy. . II 
• Procyc1idine Multiple oml doscs of partJ.xetine (3() mg oltce daily) 
have increased the steady-statc AUc' peak concentntlions. and Imugh concen
trations of procyc1idine (5 mg once daily) by 35. 37, and 67%. respective ly. 
compared wilh procyc1idine alone al steady state. If anlidlUlinergic effects life 
observed in patients receiving concurrent therapy with Ihc.. .. e drugs, the Illan· 
ufucturers recommend that Ihe procyc1 idine dosage be reduced. 

• Antacids Limited duta indicate that antacids do not substantially in· 
terfere with the absorpt ion of paroxeline following oml administrati on. 

• Fosamprenavir and Ritonavir Concurrent administration of fos
amprenavir and ritonavir wilh paroxetine substamially decreased plasma Pol
roxetine concentrations. The manuracturers recommend that dosagc Iidjust
menL .. in patients receiving thesc dmgs concUrrenll)' be guided by/clinical effect 
(tolerability and efficacy). II 

Acute Toxicity 
Limited infomllltion is available on the <lcute toxicity of parolleline. 

• Pathogenesis The acute lethal dose of paroxetinc in hUlllans is not 
known. , 
• Manifestations III general. overdosage of paroselinc may be expected 
10 produce effect ... that arc extensions of the drug's phamUlcnlogic and adver.~e 
effects. Overdosages of paroxeti ne may result in sOlllllolence. coma, n:lUsea. 
tremor, tuchycnrdia, con fusion. vomit ing, and di7.l.incss. Other signs and symp
toms observed in palients who received overdosnges o f paroxeline alone {lr in 
combination with other substances include mydriasis. con\'uisions (including 
status epi lepticus), vcntricular arrhythmias (including IQrsades de pointc..<;). 11y
penension. uggressive reacti ons. syncope. hypotension , stupor, brmlycardia. 
dystonia, rhubdomyolysis, 'symptoms of, hepatic dysfunction (including hepatic 
failure. hepalic necrosis, jaundice. hepatilis. lind hepatic steatosis). serolonin 
syndrome. manic reactions. myoclonus, ncute renal fa ilure. and urinary relen-
lion. " 

11le manuf:/cturcrs stale that. since imroduction o f paroxeLine in the US. 
48 fatalilies involving overdosages of parmet ine alone or in combination with 
other substances have been reported worldwide. In 145 nonfatal overdosages, 
most patients recovered without seque lae. One patienl recovered after ingesting 
2 g of paroxctine (33 times the maximum recommended daily dosage). 

In a geriatric woman who ingested 360 mg of paroxctine. the initial sign 
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of ovcrdosage was excessive vomiting; hyponatremia developed 5 days latcr 
and was associated with somnolence. confusion. muscle spasms. dehydration. 
and slow reflcxes. Ecchymoses and myxedema also were observed in this pa
tiem. 

In 28 children aged 10.5 momhs to 17 years of age who ingested an over
dosage of paroxetine alone. less sedation and fewer adverse canliova.scular 
effects were observcd when compared with tricyclic antidepressant overdosage. 
In children 5 years of age and younger. ingestions of 120 mg or less of parox
etine were treated with 0 1 evacuation umJ minimal supportive care with fa
vorable outcomes. In children 12 years of age and younger who ingested 100-
ROO mg of the drug '1Ione. most of the patients remuined asymptomatic. 

• Treatment Because fatalities and severe toxicity have been reported 
following paroxetine overdosage. particularly in large overdosage and when 
taken with other drugs or alcohol. some clinicians recommend thut uny over
dosage involving the drug be managed nggrcssively. Because suicidal ingestion 
often involves more than one drug. clinicians treating paroxetine overdosage 
shou ld be alert to possible manifestmions caused by drugs other than paro:~e
tine. The manufacturers specifically caut ion ubout patienL~ who ure currently 
receiving or recently have taken paroxetine who might ingest either acciden
tally or intentionally excessive quantities of a tricyclic antidepressant. In such 
cases. ;J(:cumulation of both the tricyclic and its active metaholite may incre:Jse 
the pmsihility of c1inic:Jlly important sequelae and lengthen the time needed 
for cluse medical supervision. (Sec Drug Interactions: Tricyclic und Other An
tidepressant s.) 

Clinicians also should consider the possibility o f serotonin syndrome or 
NMS-like reactions in patients presenting wilh similar clinical fealUres and a 
recent hi story of paroltctine ingcstion and/or ingestion of other serotonergic 
and/or ant ipsychotic agents or other dopamine antugonists. (See Cautions: Pre
cautions and Contraindieations and sec also Dmg. Interactions: Scrotonergic 
Dmgs. ) I 

M.lIlagement ofparoxetine overdosage generally involves symptomatic and 
supportive l·are. A pateRl airway should be established and maintained .• md 
adequate oxygenation .\nd ventilation should be ensured. An ECG should he 
taken lind monitoring of canJiac function should be instituted if there is any 
evidence of abnonnality. Frequent vital s ign monitoring and close ob~ervation 
of thl! patient is neCl!ssary. lliere is no specific antidote for pnroxetine intox i
cation. 

Following recent (i.e .• within 4 hours) ingestion of a potentially toxic 
amount of p:uoxetine and in the absence of signs and symptoms of cardiac 
toxicity. the stomach should be emptied immediately by inducing emesis or by 
gastric lav:Jge. If the patient is comatose. having seizures. or I;.l ck_~ the gag 
re llcx. gastric lavage may be perfonned if an endotrJcheal tube with cuff in
flated is in place to pre vent aspirmi on of gastric contents. Since administration 
of activated charcoal (which may be used in conjunction with sorbitol ) may be 
as or more effective thun induction of emes is or gastric lavage. its usc has been 
recommended either in Ihe initial mnnngement of paroxet ine overdosage or 
following induction of emesis or gastric lavage in patienl'> who have ingested 
a potentially toxic qu:tntity of the drug. In the past. the manufacturer of parox
etine hydrochloride suggested that 20--30 g of activated charcoal be :ldminis
tered following gastric evacu:ltion every 4-6 hours during the lirst 24--4H hours 
fo llowing ingestion. I 

Because of the large volume or. distribution of paroxetine' und its principal 
metaholite. peritoneal dialysis, fo rced diuresis. hcmopcrfosion, and/or ex
change tr.msfusion arc unlikely to be effecti ve in rcmoving substantial amounL<; 
of paroxetine rrom the body. 

Clinicians should consult a poi .~(Jn cOnlrol center for additionul information 
all the management of paroxetine overdosage. 

Chronic Toxicity 

Paroxetine has not been studied systematically in animals or humans to 
detemline whether thempy with the drug is associated with abuse, tolemnce. 
or physical dependence. 

The clinical tr ial s conducted with paroxetine did not fCveal any tendency 
for drug-seeking behavior. However. withdrawal syndrome. manifested as diz
ziness. sensory disturbances. blurred vision, sweating. nauseu. insomnia, 
tremor. confus ion. lethargy. insomnia, nervousness or :mxiety, heudachc. par
esthesias. hypcnnanie-like symptoms (including hyperactivity. decreased need 
for s leep. irritability. agitation. aggressiveness. volutility. explosive vocal and 
temper outbursts). and cgodyslonic irnpulsi,·c behuvior (including shoplift ing. 
homicidal impulses. suicidal impulses and gestures). has·lx:en reported follow
ing discontinuance of paroxetine thempy. Such reactions muy emerge after. 
abrupt discolltinuunce or intem1illent noncompli,lI1ce with therapy .md. less 
frcquernly. when the dosage is reduced . Although manifestations ofwilhdmwal 
generally have been mild. tmnsienL 'lOd self-limiting. patients should be care
fully monitored when paroxetine therapy is discontinued and abrupt discomin
uance of the drug should be avoided. (Sec Dosage lind Administration: Dos
age. ) 

Some evidence suggests that the risk of withdrawal effects may be some
what greater with puroxctine than with scnraline; nuoxetine appeurs to asso
ciated with the fewest withdrawal effects. possibly due at le.l<;1 in pan 10 its 
prolonged elimination half~life. Additional clinical experience is necessary to 
confirm these findings. 

Experience wi th paroxctine and wi th other serotonin-reuptake inhibitors 
suggests thm a withdrawal syndrome may occur within several days following 
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abrupt discont inuance. of these drugs. The most commonly observed Illllnifcs
tations arc those that resemble. inllucnzu. such as fatigue, GI complniT1ls (e.g .• 
n:Jusea): d iz.ziness or lighthcadedness. tremor. anxiety. insomnia. chills. sweat
ing. and incoordinat ion. Other reponed manifestat ions include memory im
pairment. paresthesia. shock·like sensations. headache. palpitations. agi tation. 
and aggress ion. Although the [llechanism(s) for such withdrawal reactions is 
not fully understood. it has been suggested tlwt they may be caused by u sudden 
decrease in serotonin availubility at the synapse or cholinergic rebound; olher 
neurotransmillers (e.g .. dopamine, norepinephrine. OABA) also may oe in
volved. TI1esc manifestations may in some cases be mistaken for physica~ ill
ness or relapse into depression. but genef:Jlly appear to ~ self-limiting and 
improve over one to several weeks. Manifestations of withdrawal also may be 
improved by restarting therapy with paroxetine or another antidepressaT1l with 
a similar phannacologic pronlc. Paroxetine therapy shou ld be discontinued 
gradunlly (e.g .• over a pe~iod of several weeks) to prevent Ihe possible deve l
opment of withdrawal reactions. 

As with other CNS-active dmgs. clinicians shoult.! carefully evaluate pa
tients for a llistory of substance abuse prior to initiating paroxetine thempy. If 
paroxetine thempy is initiated in patients with a history of substance abuse. 
such patients should be monitored closely for signs of misuse or abuse of the 
drug (e.g .. development of tolerance. usc of increasing doses. drug-seeking 
behavior), 

Ph~rmacology 

The phunnacology of paroxetine is complex: and in many ways resembles 
thnt of other antidepress,mt agents. panicularly those agents (e.g .• citalopram, 
escitalopmm. Iluoxetine. Iluvoxamine, sertraline. clomipramine. tfazodone ) 
that predominantly potentiate the phnnnncologic effects of serotonin (5-HT). 
Like other se lective scrotonin-reuptake inh ibitors (SSRls), paroxetine is a po
tent and highly se lective rcuptakc inhibitor of serotonin and has little or no 
effect on other neurotrJnsmillers. 

• Nervous' System EfTects llie precise mechani sm of antidepressant 
action of paroxctine is undear, hut the drug has been shown to se lectively 
inhibit the reuptake of serotonin UI the presynapti c neuronal membrane . Paro,;
etine-imluced inhibition of serotonin reuptake causes increased synaplic con
centrJtions of serotonin in the CNS. resulting in nUlIlerous functional change.~ 
associated with enhanced serOlonergit: neurotransmission. Likl! other SSRls 
(e.g .. ciialoprnm. fluoxctine, fluvoxamine. semal ine) . parm;:etine appears to 
havc only very weak effects ort the reuptake of norep inephrine or dopamine 
and docs not exhibit clinic'llly important anticholinergic. antihistaminic, or ad
renerg ic ta l ' U:. (3) blocking :lctivi!), at usu .. 1 ther.lpeut ic dosages. 

Although the mechanism of antidepressant action of ant idepressant agents 
ma)' involve inhibition of the reuptake of variolis neurotmnsmitters (I.e .. se
rotonin. norepinephrine) HI the presynaptic neurollal membrane. it has been 
suggested that postsynaptic receptor modification is mainly responsible for the 
antidepressant lIction observed during long-term administration of antidepres
sant agents. During long-term thempy wi th most ant idepressants (e.g .. tricyclic 
antideprcssallls. monoamine oxidase IMAOJ inhibitors ). these iluaptivc 
changes mainly consist of subsens itivity of the noradrenergic adenylme cyclllse 
s),stem in associatidn with a decrease in the number of ,B-udrenergic receptors ; 
such effecls on noradrcnergic receptor function arc commonly referred to as 
"down regu lation". However, in an animal study. long-tenn administration of 
paroxetine W.IS not shown 10 downregulate noradrcnerg k receplUrs in the CNS 
us has been observed with mllny other clinically effective antidcpressunts. In 
addition, some untidepressants (e.g., amitriptyline) reportedl), decrellSC the 
number of sefOtonergic (5-HT) binding sites followin£ chronic administnllion. 

The precise mechanism of action that i .~ responsible for the efficacy of 
paroxctine in the treatment of obscssive·compulsive disorder is unclear. How
c\·er. because of the potency of clomipramine and SSRls (e.g., citalopram. 
lluoxetine, f1uvoxamine, sertraline) in inhibiting serotonin reuptake and their 
efficacy in the treutmel1t of obsess ive-compu lsive disorder, a serotonin hypoth
esis has been developed to ex plain the pUlhogenesis of the condition. The hy
pothesis poslUlates Ihat u dysrcgulalion of serotonin is responsible for obses
sive-compUlsive disorder and Ihat paroxetine and these. other ugents arc 
effective hecause they correl:t this imbalanccl A.1though the available evidence 
supports the se rotonergic hypolhesis of obsess ive-compu lsive disorde r. addi
tional studies arc necessury to con fi rm thi s hypothesis. 

llie exact mechanism of net ion of paruxetine in panic diso rder, social pho
bia. or generalized anxiety disorder has not bC"en fully elucidated but nppcars 
tll involve inhibition o f reuptake of serotonin at the presynaptic memhrane. 

Animul daw indicate thal serotonergic mechanisms also appear to be in
volved at least in part in a number of other phannncnlogic effects u s.~ ()t'iated . 

with SSRb. such as decre,lscd food inlllke and :Jltered food selection as well 
as decreased alcohol intake. I 

Serotollcrgic Effects Paroxetille is a highly selecti ve inhibitor of se
rotonin reuptake at the presynaptic nell ronal membrane.. Pnroxetine-induced 
inhibition of seroton in reuptakc causes increased synaptic concentrations of the 
ncurotr..lIlsmi tter. resulting in numerous func tional changes associatet.! with en
hanced serotonergit: nellrotmnsmissiofl. 

Data from in vitro studies suggest that paroxetine is more potent than ci
talopram. clomipramine, fIuoxetine . flu vox'lm ine., and seMraline as a serotonin
reuptake inhibitor. Unlike some otllCr scrotonin·reuptake inhibitors. the metab
olites ofparoxctine have been shown to possess no more. than 2% of the potency 
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of the parent compound as inhibitors of scrOlonin reuptake: therefore. they :lrc 
un[ikely to comributc 10 the clinical activity of the drug. 

At thempeutic dosages in hUmans, puroxcline has been .~hown to inhibit the 
rcuptake of serotonin into platelets. 

Effects on Otlter Nellrotraflsmitters Like other scrotonin-reuptake 
inhibitors. paroxetine has been shown to have linle or no activity in inhibiting 
the reuptakc of norepinephrine. Paroxetine appears to have only vel)' weak 
activity on neuronal reuptake of dopamine. In addition . paroxetine docs nOl 
inhibit monoamine ox idase (MAO). 

Unlike tricyclic and some other antidepressants. paroxeti ne docs not exhibit 
clinicully importunt unticholinergic, a- or ,a-adrenergic blocking. or antihisw
minic activity :Lt usual therapeutic dosages. As a result, the incidence of adverse 
effecl~ commonly associuted with blockade of muscarinic cholinergic receptors 
(e .g .. d ry mouth. blurred vision . urinary retention, constipation . confusion), a
udrenergic receplOrs (e.g., onhoslUtic hypotension). and hislUmine H L- and H ~
receptors (e.g., sedation) is lower in puroxeline-trealed patients than tricyclic
treated patients. In vitro studies havc demonstrated that paroxctine docs not 
posseSs clinically important ' al'linity for aI- or al-udrencrgic, /3- adrenergic, 
histaminergic (H I-, GABA, benzodi:lzepine, or dopamine D~-receptors. 

Although paroxctine has demonstrated weak affinit), for muscarinic cholin
ergic receptors in vitro and has caused mydriasis in vivo, these effects generally 
OCCUlTed only :It dosages greatly exceeding those rcquirctl for increa.liing ser
olonergic activity in Ihe CNS. Limited data indicate that mydriasis muy ulso 
be scrotonergically med iated. In uddition, serum anticholinergicity~of paroxe
tine wus found to be substunlially lower than that of nortriptyline in depressed 
geriutric patients in one st udy; compluints of dry mouth and tachycardia a lso 
occurred more frequently in the nortriptyline-treated patients thun in those 
Healed with paroxetine. These findings indicate that. at therapeutic plasma con
centrations. paroxe tine has approximutely 10% the anticholinergic potential of 
nort riptyline in older pUlients. 1llerefore, it appear.; unlike ly that puroxctinc 
wil l produce adverse anticholinergic events when given in the usual recom
mended dosage. 

Effects Oil S leep Like tricyclic and most other antidepressants, parox
ctine suppresses mpid eye movement (REM) sleep. Some evidence suggests 
that Ihe drug may suppress REM sleep in a dose-dependent manner. Although 
not clearly established, there is some ev idence that the REM-suppressing ef
fec ts of antideprcssunt ugents may contributc to the antidepressant activilY o f 
these drugs. While the precise mechanism has not been fully e lucidated, results 
of animal studies indic.:ate thaI paroxetine's effects on REM sleep muy be ser
o tonergically mediated. 

In some studies, paroxetine prolonged REM latency, increased awakenings, 
increased stage I sleep, and/or reduced uctual sleep time and sleep efficiency . 
In one study, atlministration of single. 4()-mg doses of paroxeline in the Illom
ing increased s leep latency; however. the drug did not affecl s leep latency whcn 
given at bedtimc. In uddilion, sleep maintenance paramcters (such :L~ noctumal 
wake time, tOlal slcep time, and sleep effidency) deteriorutcd in a dose-depen
dent manner both when a single dose of the drug was given in the morning 
and when given as II single 30-mg dose at bedtime. Ovcrall, the changes in 
s leep observed with paroxetine are re lutively small and are unlikely to be of 
clinical importance during prolonged administration. In addition , the changes 
noted with paroxeline arc similar 10 those reponed with other SSRls and sug
ge.~ 1 an alening effect on sleep that has not been shown 10 adversely affect 
sleep quality. 

Effects Oil EEG Limited datu currently arc available regarding the 
effecls of paroxetine on the EEG. In animals, EEG studies have revealed an 
activating effect associated with slight behavioral arousal and weak locomotor 
stimulation :11 dosages higher than those required 10 inhibit sero tonin rcuptake 
in the CNS. EEG changes in healthy individuals receiving s ingle. 70-mg oral 
doses of paroxctine revealed a decrease in deltu and thela lIctivity and an in
crease in betu activity: these changes were still evident after 71 hours. Ovemll, 
avuiluble datu in humans sUllgest that puroxetine generally docs not produce 
clinically relevant changes on the EEG. 

Effects OIJ Psychomotor Fu"ctioll Paroxet inc genera lly does not 
appear to cause clinically important sedation lind generally docs not interfere 
with psychomolor performance . Coni ro lled studies in healthy young individ
ullis lind in patients with major depression did not demonstnltc any adverse 
effcct.~ on psychomolor performance in those receiving 20-mg doses of the 
drug. No adverse effects on psychomotor perfonnance or cognitive function 
were observed in healthy men older than 60 yeurs of lIge who received single 
and repeated doses of paroxctine ::!O mg in u controlled study; in some tests 
(e.g., crilical flicker fusion thresholds ), paroxeti ne improved infonnation pro
cessing ubi li ty. In a controlled study evaluuting Ihe effects of paroxetine (20 
or 40 mg administered daily for 8 days) on psychomotor performance and car 
driving in healthy males. the 20-mg dosage was found to have no effect while 
the 40-mg dosage wus not found 10 affect roud tracking but slightly impaired 
performance in some psychomotor tests in a persistent manner. Funher study 
is needed to clarify whether paroxetine may adversely affcct psychomotor per
fonno nce ut dosages of 40 mg daily or more. 

• Cardiovascular Effects No clinically important changes in vital 
s igns (systo[ic and diastolic blood pressure, heart rate, tempenHure) were ob
served in patients receiving paroxetine in controlled trials. Paroxetine also ap
pears to IUlve [ittle effect on the ECG. In controlled studies. paroxctine did not 
produce. clinically imponant changes in heart rate. cardiac conduction. or other 
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ECG parameters in patients receiving the drug. In depressed palients with stable 
ischemic heart disease, paroxetinc did not substant ially affect blood pressure 
or conduction intcrvuls and did not produce sustaincd effects on hear! rate, 
heart rhythm, or indexcs of heurt rate variability. However, a small but stat is
tically signilicanl QRS widening relative to placebo was reported in one study, 
and ECG changes occasionally have been reported in healthy individuals and 
palients receiving Ihe drug. In addition . the relative sarety of paro~etine in 
patients with underlying cardiac disease, particularly those with sevcre cardio
vascular disense and immedhllely following u myocardial inrarction. remains 
10 be more fully elucidated. 

Paroxetine did not demonstrute any substantial change in cardiov:lscu lar 
autonomic function tests (such us heart rate vuriability) in a limited number of 
depressed patients rece iving the drug for 14 days. On the othe r hund, paroxetine 
ha..'i been shown to increase heart rate variability in a limited number or putients 
with panic d isorder, a condition associated with decreased heart mte variability 
und consequently un increased risk of serious cardiovascular problems indud
ing sudden cardiuc death. 

• Effects on Appetite and Body Weight Paroxetine appears to pos
sess some anorexigenic activity, although to a l es.~er degree thun certain other 
serolOnergic agents (e.g .. fenl1ur.tmine fno longer commercially avuilable in 
the US), nuoxetine. serlmlinc . zimelidine). Limited duta from animal slUdies 
suggest that fe nnuramine is Ihe most effective inhibitor of food intake follo wed 
by fluoxetine, then sert raline, and then paroxetine. Although the precise mech
anism has not been clearly estublished. results from animal studies indicate that 
thc appetite-inhibiting action of these antidepressan ts mlly result at [eust in p:1Tt 
from serotonin-reuptakc blockade and enhancement of serotonin release 
lhereby increasing serotunin avail;,bi lity at the neuronal synapse. 

While cliniclllly important weight loss may occur in some patients recei ving 
paroxetine, only minimal weight loss (averaging 0.45 kg) gener.llly OCCUlTed 
in patient s rece iving the drug in controlled clinical trials. In addition. whi le 
decreased uppetite was reported in about 6% of patients receiving paroxetine 
in short-term clinical triuls, the drug, unlike fluoxetine, docs not appenr to 
exhibit clinically imponant ulioreClic effects. (Sec C:lUtions: Metabolic and 
Endocrine Effects.) 

• Neuroendocrine Effects Limited datu cUffently arc avail .. ble regard
ing the e ffects of paroxetine on the endocrine system. Elevated scmm prolactin 
concentrations have been reponed in some women recei ving chronic paroxetinc 
therapy. .• 

Pharmacokinetics 

Paroxctine is commercially IIvai luble in the US as paroxetine hydroch loride 
(e.g_, Pllxi l- , Paxil CR~) and as paroxetine mC-~y lute (i.e .• Pexevu- ). Conven
tional lablets of Paxilc and Pexeva& arc lIor bioequivalent. 1lle U.S. Food and 
Drug Administration (FDA) considers puroxetine mesylate (Pexeva - ) conven· 
tional tablet s to be a phann:lceutica[ altcrlwril'c (;Is described in sect ion 
505[b][2] of the Federal Food. Drug. ami Cosmetic Act) and not a pharmuceu
ticul (generic) equivalent to paraxetine hydrochloride conventional table ts (e.g., 
Puxil1

) , s ince both contain the same IIctive moiety (paroxetine) but have dif
ferent suits. 

In all human studies described in the Phamlacokinetics section. paroxetine 
was administered as either the hydrochloride or the mesylate salt; dosages .md 
concentrations are expressed in tcnns of paroxetine. 

• Absorption Paroxetinc hydrochloride appears 10 be slowly bUi well 
absorbed from the GI tract fo llowing oral administration. Although the oral 
bioavailability of paraxetine hydrochloride in humans has nOI been full y e lu
cidated to date, the manufacture r states Ihul paroxctine is completely absorbed 
after oral dosing of a solution o f the hydrochloride salt. However. the relative 
proportion of an orul dose that reaches systemic circulation unchanged appears 
to be relatively small because paroxetine undergoes e)uensive first-pass metub
olism. The oral tablets and suspension of paroxctine hydrochloride reportedly 
arc bioequivalent. 

Paroxe tine rnesylate is complctely absorbed following oral administration 
of the tuble ts. 

Food docs not substllmiully affect the absorption of paroxetine. In onc 
study. no substantial differences in phannacokinetic parameters wen~ noted 
when paroxetinc hydrochloride was administered under fusting and nonfasting 
conditions or with a low- or high-fUi diet, milk, w:lIer, or IImadds. In :mother 
study, administration of a si ngle dose of paroxctine hydrochloride with food 
resulted in 116% increase in the area u'ndcr the concentration-time curve (AUe), 
a 29% increa.~e in peak plasnm cancentnltions of the drug, and a decrease in 
the time to peak plasma concentrations from 6.4 to 4.9 hours. 

In healthy mules receiving one 30-mg tablet or paroxetine (administered as 
paroxetine hydrochloride) once. daily for 30 days, steady- stute plasmn parax
etine concentrations were achieved after approximately [0 days in most pa
tients, although nchicvemcnt of stcildy-state concentrations may take substan 
tially longer in some patients. At steady-state. Illeun peak pla.~m:1 paroxetine 
concentrations of 61.7 ng/mL occurred after an avcmge of 5.2 hourx following 
oral administration; corresponding mean trough concentrations of 30.7 nglmL 
were reported. However, wid e interindividual variation in peak plasma con
centrations of paroxetine ha.~ been observed in both single- and multiple-dose 
studies. In geriatric individual s recciving multiplc daily doses of 20-10 mg 
daily of paroxetine (ndm inistered as paroxetine hydrochloride), trough plasma 
concentrations wcre 70-80% highcr than trough concentrations in non geriatric 
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individuals. In another multiple-dose study. mean steady-stale trough concen
lrations were approximately 3 times higher in geriatric individuals than in 
younger adults receiving paroxeline (administered as paroxeline hydrochloride) 
20 mg daily, although there was considerable overlap between the 2 groups, 
Therefore. the manufacturers and some clinicians recommend that paroxetine 
be administered in a reduced dosage (Le., 10 mg daily) init ially in geriatric 
patients. (See CaUl ions: Gerimric Precautions and see Dosage and Adminislf'.l
tion: Dosage in Geriatric and Debilitated Patients.) 

In healthy males receiving one 3D-mg tablet of paroxetine (administered as 
paroxetine mesylate) once daily for 24 days, steady-state plasma paroxetine 
concentrations were achieved after approximately 13 days in most patients. 
although <.H:hievement of liteady-stute concentrations may take substantially 
longer in some plllicnts. At steadY-Slate, mean peak plasma paroxetine concen
trations of 81.3 ng/mL occurred after lin average of 8.1 hours following oral 
administration of paroxctine mesylate tablets; corresponding mean trough eon
centmtions of 43.2 ng/mL were reponed. 

When compared with adlliinistralion of a single dose of paroxetine hydro· 
chloride. steady-statc peak and trough paroxetine concentrations following 
multiplc dosing were approximately 6 and 14 times higher than would be ex· 
peeted from single·dose values. In addition. steady-state drug exposure based 
on AUe (0-24 hour) was about 8 times greater than would hnvc been predicted 
based on the single-dose data in these individuals. When compared with ad· 
ministration of u single dose of paroxetine mdylale, steady-state peak and 
trough puroxeline concentrations following multiple dosing were approxi· 
mately 7 and ID times higher than would be cxpected from fiingle-dosc values. 
In addi tion. steady-stale drug exposure based on AUC (0-24 hour) was about 
8 and 10 times gre;lier than \ .... ould have been predicted based on the single· 
dose data in these individuals receiving the hydrochloride and mesylate salts 
of paroxctine. respectively. The manufacturers 1111ributed this excess accumu
lation to the fact thilt one of the enzymes that metabolizes paroxetiile, the 
cytochrome P-450 isoenzyme CYP2D6, is saturable. 

'tin steady-state. do.~c-proponionnlity studies involving geriatric and non
geriatric patients receiving 20-40 and 20- 50 mg daily of paroxeline (admin) 
islered as paroxetine hydrochloride), re.~pect ively, some nonlinearity was ob· 
served in both groups, which also suggests a saturable metabolic pathway. 
When compared with trough paroxetine concentrations after 20 mg of the drug 
daily. trough concentrations after 40 mg daily were approximately 2-3 times 
highcr tha'n doubled. 

As \vith other serotonin-reuptake inhihitors. the relationship between 
plasma 'paroxetine concentrUlions and the therapeutic nnd/or toxic effects of 
the drug has not been clearly established. 

• Distribution Distribution of paroxetine nnd ils metnbolites inlo humar
body lissues and Iluids has not been fully characterized. Howeve r. limited pharo 
milcokinetic data suggest that the parent drug, which is highly lipophilic. and 
some of its metaboli lcs ure widely distributed throughout body tissues. includ
ing Ihe CNS. Only I % of paroxetine remains in plasmu. 

I Although Ihe upparent volume of distribution of paroxetine has not been 
detennined in humans, vulues ranging from 3.1-28l..Jkg have been reponed in 
animal studies. The drug crosses the blood·brain barrier in humans and animals. 

In vitro. approximately 95 and 93% of paroxetine is bound to plasma pro· 
teins at plasma concentrations of 100 and 400 ng/mL, respectively. Under usual 
clinic.Li condi ti ons, pl:lsma paroxetine concentrations would be less than 400 
ng/mL. In vitro, paroxetine does not alter the plasma protcin binding of 2 othcr 
highly protein·bound drugs, phenytoin and warfarin. 

Pilroxetine is distributed into human milk. In one lactating woman receiving 
paroxetinc (administcred as paroxetine hydrochloride ) 20 mg daily for I week, 
the concenlration of parmetine in breast milk was 7.6 ng/mL 4 hours after the 
duily dose; no advcrse effects were observed in the infant during lactation. 
Bused on an estimnted weight-adjusted dose to the infant of 0.34% of the 
matemnl dose, the exposure bf infants during breastfeeding appears to be lower 
for paroxetine and fluvoxamine than for fluoxetine; however, further study is 
ncedcd to clarify the clinical importance of these findings. I , ,-
• Elimination The c limination .half-life of paroxetine when adminis· 
tered as paroxctinc hydrochloride avcmges approximately 21 - 24 hours, al
though ther!! is wide interpatif-nt varimion with half-livcs (ranging from 7-65 
hours in one study). 'ln healthy males receiving one 30·mg tablet ofparoxetine 
(administcrcd as paroxetinc 11lesy[ate) once daily for 24 days, the mean parox
ctine h<llf-lifc was 33.2 hours. In geriatric individuals. elimination half-life of 
paroxetine (administer~il as paroxetine hydrochloride) may be increased (e.g., 
to about 36 hour.<;). 

The exact metabolic fale of paroxctinc has not bcen fully elucidated; how
ever, paroxetine is extert!iively metabolized, probably in Ihe liver. The principal 
metaholites are polar .lOd conjugated products of oxidation and melhylation, 
wh ich a.rc ,readily cl~ared by the body. Conjugates with glucuronic acid and 
sulfate predominate. ,und the principal metabolites have been isolated and iden
tified. The metabolites of paroxetine have bee n shown to possess no more than 
2% of the potency of thc parent compound as inhibitors of serotonin reuptake; 
therefore . they are essentially .inactive. 

Like some olher serolonin-reuptake inhibitors. paroxetine is partially mc
tabolized by the drug mctabolizing isoenzyme CYP2D6 (a cytochrome P450 
isocnzyme implicated in spaneine/debrisoqu ine polymorphism). Saturation of 
thi s enzyme at dosages used clinically appears to nccount for the nonlinearity 
of paroxeline kinetics observed with increasing dosnge and duration of treat· 
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men!. The role of the CYP2D6 enzyme in paroxetine metabolism also suggests 
potential drug-drug interactions. (See Drug Interactions: Drugs Undergoing 
Hepatic Metabolism or Affecting Hepmic Microsomul Enzymes.) 

Following oral administration. pllroxcline and its metubolites lire excreted 
in both urine and feces. Following oral administration of a single, 30·mg dose 
of paroxeline (administered as paroxetine hydrochloride) as an oml solution 
(not commercially available), approximately 64'7" of the dose was excreted in 
the urine within 10 days; unchanged paroxetine accounted for ~% of the dose 
and metabolites accounted for the remaining 62% of the dose. During the same 
period. approximately 36% of the dose was eliminated in feces (probably via 
the bile), most ly as metabolites and less than I % as the parent drug. 

The effect of nge on the elimination of paroxetine has not been fully elu
cidated. In healthy geriatric adults. hepatic clearance of paroxetine was mildly 
impaired leading 10 slower elimination and increased plasma concentrations of 
the drug. (See Phannacokinetics: Absorption.) Studies in depressed. gcri:ttric 
patients continn these findings with highcr steady-state concentrations and 
longer elimination half-lives reponed compared with younger individual s. 
These results suggest that older patients may be more susceptible to saturmion 
of hepatic metabolic activity resulting in nonlinear kinetics and higher pl:tsma 
concentrations occurring at lower dosages of paroxetine. TIlcrefore. the man· 
ufacturers and some clinicians recommend Ihm paroxetine initially be admin
islered in a reduced dosage in geriUlric palients. (Sec Cautions: Geriatric Pre
cautions and see Dosage and Administration: Dosage in Geriatric and 
Debilitated Patients.) 

Because paroxetine is extensively metabolized by thc livcr. hepatic im
pairment can affect the eliminmion of the drug. In cirrhotic patients with mod
erate hepatic impairment who received a single 20-mg dose of paroxetine (ad
ministered as paroxetine hydrochloride), no significant difference in plasma 
paroxetine eoncentmtions and phannucokinctic parametcrs was observed when 
compared with corresponding dat;t in healthy individuals. However, accumu
lation potentially may occur in patients receiving multiple daily doses of pa
roxetine. The mnnufacturcrs state that patients with impaired hepmlc function 
have approximately twofold higher peak plasma concentrations ;md AVC va[
ues. Therefore, the manufacturers recommend that paroxetinc be udministcred 
in a reduced dos:tge initially in patients with severe hepatic impaimlcnt; caution 
also should be exercised when increasing the dosage of parux:et ine in such 
patients. (See Cautions: Precautions amI Contraindications and sec Dos:lgc and 
Administration: Dosage in Renal and Hepatic ImpaimlcnL) 

The effect of renal impainnent on the pharmacokinetics of paroxetine has 
not been fully evaluated 'to datc. Following oral administration of multiple daily 
doses of paroxetine as paroxetine hydrochloride in patients with creatinine 
cleamnces less Ihan 30 mL/minute. mean plasma concentrations of paroxetinc 
were approximately 4 times greater than those seen in healthy individuals. In 
patients with crc.l1inine clcarances of 30-60 mL/minute, peak plasma concen
trations .lOd AVC values were approximately twofold higher when compared 
with healthy individuals. The influence of renal impaimlcnt in palicnts receiv
ing multiple daily doses of paroxetine has not been eva lu;tted to date. Pending 
funher accumulation of data. the manufadurers and some clinicians re,"om
mend that paroxetine be administered in a reduced dosage initially in patients 
with severe renal impairment . (Sec Caul ions: Precautions and Contrnindica
tions and sec Dosage and Administration: Dosage in Renal and Hepatic Im-
pairment.) I 

Because of the large volume of distribution of paroxctine and its principal 
met:lboliIC, periloncal dialysis, forced diuresis, hcmoperfusion. and/or ex
change transfusion are unlikely to be effect ive in removing substantial amount~ 
of paroxetine from the body. -, 
Chemistry and Stability 

• Chemistry Paroxetjne, 11 selective serqtonin.reuptake i ~hibjtor (SSRI) 
antidepressant,ngent. is a pi1enylpiperidinc,derivative. Paroxeline differs str\lc
turally from other SSRls (e.g .. citalopram. fluoxetine, sertraline) and also dif
fcrs structurally and phannacologically from other currently available antide
pressants (e.g., tricyclic antidepressants, monoamine oxidase inhibitors ). 

Paroxctine is commcrcinlly available in the US as the hydrochloride and 
mesylate suits. Puroxetinc hydrochloride occurs as an odorless. off-while pow· 
der and has,a solubility of 5,4 mglmL in water. The dnlg has a pK~ of approx
imately 9.9. Paroxetine mesylutc also occurs as an odorless, ofr-white powder 
but has a solubility of more limn I glmL in water. t 

The commerciully available extended-release tablets of parox:etine hydro
chloride contain thc drug in a biodegradable polymeric delivery system. con· 
sisting ora hydrophilic corc surrounded by a bimlegrudable barrier layer. TIl is 
delivery system is designed to release the drug gradlt:llly over a period of 4-5 
hours after ingestion; in addition, an cnteric coating delays the releasc of dnlg 
until arter the extended-release tablet has left the stomuch. 

• IStability Paroxeline hydrochloride cOllventional tablets should be 
stored at I5_30ce. The oral suspension and e.'i.tended-releasc tablets of purox
Cline hydrochloride should be stored at or below 25cC. When stored as directed. 
paroxetinc hydrochloride conventional tablets and or-II suspension have an ex
piration dale of 3 :lnd 2 yenrs following the date of manufactun:. respectively. 

Paroxelinc mcsylutc convpntional tablets should he stored at a tcmperuturc 
of 25~C but mn)' be exposed to tempewturcs ranging from 15-30cC; the tablets 
should be protccted from humidity. 
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Preparations 

Excipients in commercially available drug prepamtions may have clinically 
important effects in some individuals; consult specific product labeling fordetuil s. 

Paroxetine Hydrochloride 
Oral 
SuspenSion 10 mg (of paroxetine) per 5 PaxU--, GlaKoSmithKtine 

mL 

Tablets, 12.5 mg (of paroxeline) Paxil CR'\ Glaxo$mithKllne 
extended· 
release, film· 
coaled 

25 mg (of paroxellne) 
37.5 mg (of paroxetine) 

Tablets, film· 10 mg (of paraxeliner 
coated 

20 mg (of paroxetine)" 

30 mg (of paroxeline)" 

40 mg (of paraxetine)" 

Paroxeline Mesylate 
Oral 
Tablets, film- 10 mg (of paroxetine) 
coated 

20 mg (of paroxetine) 

30 mg (of paroxetine) 
40 mg (of paroxetine) 

Paxll CR'" GlaxoSmithKline 
Paxil CR· , GlaxoSmithKline 

Paroxetlno Hydrochloride Film
coated Tablets , 
Paxll A (scored), GlaxoSmithKline 
Paroxetlne Hydrochloride Film
coaled Tablets 
Paxll" (scored), GlaxoSmilhKline 
Paroxetlne Hydrochloride Film
coaled Tablets 
Paxll~ , GlaxoSmilhKline 
Paroxetlne Hydrochloride Film
coated Tablets 
Paxll", Glaxo$milhKline 

Pexev8", JD$ Pharmaceuticals 

Pexeva' (scored). JDS 
Pharmaceuticals 
Pexeva l, JDS Pharmaceuticals 
Pexeva", JDS Pharmaceuticals 

t lJ~ b nul cumnll)' iro;: lU<ktl in Ill\: 1 ~!Jc, lin g lIppru\'ctl hy lilt US FII(t\l u n~ Oru{; ,\tlminimlllion 

S"lffl",1 Rni.!imu Dtl'<'lIIllt'r :!(}(Jp. C C"P>" g/lI. Jml' /993. Ameri,-all .'i()f'itfy ,t[ IIra/lft·Syntlll 
l'I"'rIIUlciJf .• , 1m:'. 

Sertraline Hydrochloride 
" 

• ScrtrulinJ , a selective seroton in-reuptake i,nhibilOr (SSRI). is an antide
pressant agent. 

Uses 
• Major Depressive Disorder Senraline is used in the treatment of 
major depressive disorder. A major depressive episode implies a prominent and 
relatively persistent depressed or dysphoric mood thnt usually interferes with 
daily functioning (neurly every day for [It least 1 weeks). According to DSM
IV criteria, a major depressive episode includes UI least 5 o f the following 9 
symploms (with at least one of the symptoms being either depressed mood or 
loss of interest or pleasure): depressed mood most of the day as indicated by 
subjective repon (e.g .• feels sad or empty) or observlltion made by oth1!rs; 
markedly diminished interest or pleasure in all, or almost all, activities most 
oj' the day; signilicllnt weight loss (when not dieting) or weight gain (e.g .. a 
change oj' more than 5% of body weight in a month), or decrease or increasc 
in appetite: insomnia or hypersomnia; psychomotor agitntion or retardation 
(observable by OIhers. not merely subjecti ve fee lings of restlessness or being 
slowed down); fatigue or loss of energy; feelings of wonhlessness or excessive 
or inappropriate guilt (not merely self-reproach or guilt llbout being sick); di
minished ability to think or concentrnle or indecisi\'eness (either by subjective 
account or as observed by others); and recurrent thoughts of death, recurrent 
suicidal ideation without a specific plan, or a suicide attempt or specific plan 
for committing suicide. 

Treatment of major depressive disorder generally consists of an ncute phase 
lto induce remission), a continuation phase (10 preserve remission), and a main
tenance phase (10 prevent recurrence). Various interventions (e.g., psychother
apy, antidepressant drug therapy. electroconvulsive therapy [ECTJ) are used 
alone or in combination to treat major depressive episodes. Treatment should 
be individualized und the most appropriate strategy for II particular putient is 
ddennined by clinical factors such ns severity of depression (e.g., mild, mod
erate, severe), presence or absence of cenain psychiatric features (e.g .• su icide 
risk, catatonia. psychotic or atypical features. alcohol or substance abuse or 
dependence, panic or other an"iety disorder, cognitive dysfunction, dysthymia, 
personality disorder, seasonal affective disorder), and concurrent illness (e.g .. 
asthma, cardinc diseuse, dementia, seizure disorder, gluucoma, hypertension). 
Demogruphic and psychosocial factors us well as putient preference also are 
used to dctemline the most effective treatment str.ltegy. 
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While usc of psychotherapy nlone may be considered as an initial treatment 
strateg.y for patients with mild to moderate major depressive disorder (based 
on patient preference and presence of clinical felllUres such as psychosocial 
stressors), combined usc of antidepressant drug thernpy and psychotherapy may 
be useful for initiul treatment of patients with moderate to severe major de
pressive disorder with psychosocial issues. interperson::J1 problems, or a co-
morbid IUis II disorder. In addition, combined use of antidepressant drug ther
apy and psychotherapy may be bene fkial in patients who ha\'e a history of 
poor compliance or only panial response to adequate tri::Jls of either ilntide· 
pressant drug therapy or psychotherapy alone. 

Antidepressant drug therapy can be used alone for initial treatment of pa
tients with mild major depressive disorder (if preferred by the patient) and 
usually is indicated alone or in combination with psychothcmpy for initial 
treatment of patiems with moderate to severe major depressive disorder (unless 
ECf is planned). ECf is not genemlly used for initial tre::Jlment of uncompli
cated mnjor depression, but is recommended as first-line treatment for severe 
major depressive disorder when it is coupled with psychotic feutures, cut atonic 
stupor, severe suicidality, food refusal leading to nutritional compromise, or 
other situations when a rapid antidepressant response is required. ECf also is 
recommended for patients who have previously shown n positive response or 
a preference for Ihis treatment modality and can be considered for patients wi th 
moderate or severe depression who have not responded 10 or cannot receive 
antidepressant drug therapy. In certain situations involving depressed patients 
unresponsive to adequate trials of several individual unlidepressant agents, ad
junctive therapy with another agent (e.g., buspirone, lithium) or concomitant 
usc of n second antidepressant agent (e.g .. bupropion) has been used; however, 
such combination therapy is associated with an in~ reascd risk of adverse re
actions. may require dosage adjustments. and (if not comraindicated) should 
be undenaken only aner careful consideration of the relative risks and benefits. 
(See Drug JnterJctions: Serotonergic Drugs, Drug Interactions: Tricyclic and 
Other Antidepressants, and qrug Interactions: Lithium.) 

The efficacy of sertraline {or the acute treatment of major depression has 
been established by 2 placebo-controlled studies in adult outpatients who met 
DSM-III criteria for majQr depression. In the first slUdy of 8 weeks' duration. 
sertraline was administered with flexible dosing in a range of 50-200 mg daily; 
lhe mean daily dosage for patienls completing Ihe ~tudy was 145 mg daily. In 
the second study of 6 weeks' dUrJtion. sertraline 'was adminislered in fi xed 
doses of 50, 100, and 100 mg daily. Overall. these 2 studies demonstrated that 
senraline was superior to placebo in improving scores on the Hamilton De
pression Ra~jng Scale, and the Clinical Global Impression Severity ~nd Im
provement Scales. However. the second study W:IS not rendily interpretable 
regarding whether there was a dose-response relationship for the drug's effi-
cacy. ' I II 

In a Ihird study, depressed outpatients who had responded by the end of an 
initial 8-week open treatment phase to senraline 50-200 mg dnily were ran
domized to continue sertraline in the same dosag.e range or placebo I fnr 44 
weeks in a double-blind manner. The mean daily dosage of senraline in those 
who completed this long-teon sludy was 70 mg daily, :md the relapse rute in 
the senraline-treated patients was substantially lower than in those who re
ceived placebo. 

An analysis of these 3 controlled studies for possible gender-related effects 
on treatment outcome did nol suggest any difference in efficacy based on the 
gender of the pUlien!. I I J 

. While the optimum dUT'Jlion of sertmline therapy hus not been established. 
many experts stale that acule depressive episodes require several months or 
longer of sustained antidepressant therapy. In uddilion. some clinicians rec
ommend that long-tenn amidepressnnt therapy be considered in cenuin pmienL't 
al risk for recurrence of depressive episodes (such as those with highly recurrent 
unipolar depression). The eflicacy of senraline in maintaining an anlidepress::Jnt 
response for up to I year without increased toxicity has been demonstrated in 
a controlled selling. The mllnuf:lcturers state Ihm the usefulness of the drug in 
patients receiving prolonged therapy should be reevaluated periodically. (Sec 
Dosage and Administration: Dosage.) 

The manufacturers stnte [hal tlte drug's :mtidepressant eflic:lcy in hospital 
senings has not been adequately studied to date. 

As with ccnain other antidepressants, the possibility thai sertraline m::JY 
precipitate hypomanic or manic allacks in patients with bipolar or other major 
nffective disorder should be considered. Sertmline is I /Ot approved for use in 
treating bipolar depression in adults. ., I I 

Considerations in Choosing an Antidepressallt A variety of an
tidepressnnt drugs is availnble for the trealmenl of major depressive disorder, 
including selective serolonin-reuplake inhibitors (SSRls; e.g., citalopram. es
citalopmm. fluoxetine. paroxetine. sertraline). selective serotonin- and norepi
nephrine·reuplake inhibitors (SNRls; e.g., desvenlafaxine, duloxeline ~ ven ia
faxine) , tricyclic amidepressant5 {e.g., ::Jmitriptyline, amoxapine, desipramine, 
doxepin, imipramine, nortriptyline, prottlptylin'e, (rimipramine), monoamine 
oxidase (MAO) inhibitors (e.g. , phenelzine; tranylcyprom ine), and other anti
depressants (e.g., bupropion, maprotiline, ncfazodone, trazodone). Most clini
cal studies have shown that the antidepressant effect of usual dosages of ser
traline in patients with depression is greater than th:lt of placebo and 
comparable to that of usual dosages of tricycl ic antidepressants (e.g., amitrip
tyline), other SSRIs (e.g., fluoxetine), and other anlidepressams (e.g .. nerazo
done). In geriatric patients with major depression, seTiTaline appears \0 be as 
effectivc las amitriptyline. Thc onset of action of senmline appears to be com
parable to that of tricyclic antidepressants. I 
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Risk of suicidalit)'; imponancc of paticnts, family, and caregivers being 
alen to and immediately /reporting emergence of suicidality. worsening de
pression. or unusual changes in behuvior,'especially during the first few months 
o f therapy or during periods of dosage adjustment. (Sec Worsening of Depres
sion and Suicidality Risk under Warnings/Precautions: Warnings, in Cautions. ) 

Impon:mce of infonning patients of potential risk of serotonin syndrome 
and neuroleptic malignant syndrome (NMS)-like reactions, particularly with 
concurrent usc of escitalopmm and 5-HT1 receptor agonists (also called trip
tans), tramadol, tryptophan, other scrolOncrgic ugcnts , or antipsychotic agents. 
Impa rlance of immd iiately contacting clinician if signs and symptoms or these 
syndromes develop (e.g ., restlessness, hallucinations, loss of coordination. fast 
heart beat. increased body temperature, muscle stiffness, labile blood pressure , 
diarrhea, coma, nausea vomiting. confusion). 

Risk of psychomotiJr impainnJ nt; importance of exercising caution while 
operating hazardous machinery, including driving a motor vehicle, until the 
drug's effects on the individual arc known. 

Imporlance o f patients be ing aware th:it withdrawal effects ma)' oecur i.vhen 
stopping escitalopram, especially with abrupt discontinuance of the drug. 

Risks associated with concomitant usc of escitalopram with alcohol or ra-
cemic citalopram. I , 

Importance of infonning clinicians of existing or contemplUled concomitant 
thempy. including prescription and GTC drugs or herbal supplements. as well 
as any concomitant illnesses (e.g .• bipolar disorder) or personal or family his
tory of suicidality or bipolar disorder. Risk of bleeding associated with con
comitant use of escitalopram with aspirin or other nonsteroidal anti-inflam
matory agents, warfarin, or other drugs thm affect coagulation. 

Importance of women infomling clinicians if they arc or plan to become 
pregnant or plan to breast-feed. I 

Importance of advising pmients that. although they may notice improve
mcnt with escitalopram therapy within 1--4 weeks, they should continue therapy 
as directed. , , 

Importance of infonning pmicnts of other important precautionary infor
mation. (See Cautions.) 

O\'ef\'ie\\'~' (see Users Guide) : For 'additional information bri this drug 
until J.l more detailed monograph is developed and ' jJUblished, the manu
racturer's laheling should he consulted. It is esselltial that the manufac
turer's labeling bc'consulled for more derailed information on usual cau
tions, preclmtions, contra indications: potential drug interactions, 
laboratory test interferences, and acule toxicity. 

" Preparations 

Excipients in conlmercially available drug prepamtions may have clinically 
imponant ertccts in some individuals: consult specilie productlabeli,ng fordetails. 

Escitalopram Oxalate 
" 

Oral 
Solution 5 mg (of escitatopram) per 5 Lexapro ~ , Forest 

mL 

Tablets, film- 5 mg (of escitatopram) Lexapro", Forest 
coaled 

10 mg (of escitaiopram) 

20 mg (of escila!opram) 

I Lexapro8 (scored). Forest 

Lexapro ~ (scored ). Forest 

.'it'l""/,.,, Rrd~i"lIs [Jr .... lllbr r :!1/09 . -0 CIIP.l riS/I/ . Dr ... ·t!JI"'r ~ ()(J:!. " m(F ir m, SI/riCI." ,,! 1f!',,/II, ·S."_II~m 
PIIII,mll"iM" . //Ir '. I , 

Fluoxetine Hydrochloride 

• Fluoxetine. a 
press.lIll. 

selective serotonin-reuplake inhibitor (SSRI), is an antide-,,' .. 
Uses 

Fluoxetine is used in the treatment of major depressive disorder, obsessive
compulsive disorder, premenstrual dysphoric disorder, .md bulimia nervosa. In 
addition. l1uoxetine has been used for the treatment of depression associated 
with bipolar disordert; obesityt ; .morexia nervosat ; panic disordert with or 
without agoraphobia: myoclonust; cateplexyt: alcohol dependencet; and pre
mature ejaculation t . 

• Major Depressive Disorder Fluoxetine is used in the treatment of 
major depre~sive disorder. The efficacy of Iluoxetine for long-tenn use (i~e . , 
longer than 5-6 weeks ) as an antidepressant has not been established by con
trolled siudics, but the drug has been used in some patients for subsiantially 
longer periods (e.g., up to 4 ye:lrs or longer) without apparent loss of clinical 
effect or increased toxicity. If Iluoxeline is used for extended periods. the need 
for continued thempy should be re:lssessed periodically. 

A major depressive episode implies a prominent and relatively persistent 
depressed. or dysphoric mood that usually interferes with daily functioning 
(nearly every day for at least 2 weeks). According to DSM-lV criteria, a major 
depressive episode includes nt least 5 of the following 9 symptoms (with at 
least one of the symptoms being either depressed mood or loss of interest or 
pleasure): depressed mood most of the day as indicated by subjective report 
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(e.g .• feels sad or empty ) or observation made by others; markedly diminished 
interest or pleasure in all. or almost all, activities most of the day; significant 
weight loss (when not dieting) or weight gain (e.g .• a change of more than 5% 
of body weight in a month). or decre:!se or increase in appetite; insomn ia or 
hypersomnia: psychomotor ag. ilUt ion or retardation (observable by others. not 
merely subjeetive ,feelings of reSlle s.~ness or being slowed down); fatigue or 
loss of energy; feelings of worthlessness or excessive or in'lppropriate guilt 
(not merely self-reproach or guilt about being sick): diminished ability to think 
or concentrate or indecisiveness (either by subjective account or as observed 
by others ): and recurrent thoughts of death. recurren( suicidal ideation wilhout 
a specific plan , or a suicide attempt or specilic plan for commilling suicide. 

Treatment of major depressive disorder generally consists of an acute phase 
(to induce remission). a continuMion phase (10 preserve remi ssion), and a main· 
tenance phase (to prevent recurrence). Variou's inten'cntions (e.g .. psychother
apy. antidepressant drug therapy, electroconvulsive therapy [ECTj) arc used 
alone or in combination to treat major depressive episodes. Treatment should 
be individualized and the most appropriate strategy for a particular patient is 
detennined by clinical factors 'such as severity of depression (e.g .. mildr mod
crate. severe), presence or absence of certain psychiatric features (e.g .. su ic ide 
risk, catatonia, psychotic or atypical features. alcohol or substance abuse or 
dependence. panic or other anxiety disorder. cogniti ve dysfunction, dysthymia. 
personality disorder. seasonal affective disorder). and concurrent illness (e.g .. 
asthma, cardiac disease. dementia. seizure disorder. glaucoma, hypenension). 
Demog.raphic and psychosocial factors as well as patient prelcrence abo are 
used to ilelCrmine the most efrective treatment strategy. ' 

While use of psychotherapy alone may be considered as an in'i tialtreatment 
strategy for patients with miltlto moderate major depressive disonler (based 
on patient preference nnd pre.sence of clinical features such as psychosocial 
stressors), combined lise of antidepressanl drug therapy and psychotherapy may 
be useful for initial treatment of patient s with moderate to sevcre major de
pressive disorder with psychosocial issues, interpersonal problems, or a co
morbid axis II disorder. In addition, comhined usc of antidepressant drug ther
apy :md psychotherapy may be beneficial in patients who have u history of 
poor compliance , or only partial response to adequate trials of either antide-
pressant drug therapy or psychotherapy alone. . I 

Antidepressant drug therapy can be used alone for initial treatment of pa
tients with mild major depressive disorder (if preferred by the pUlien!) ami 
usually is inuicatcd alone or in combinatjon with psychotherapy for initial 
treatment of patients with moderate tn se,verc major depressive disorder (unless 
EC r is planned ). ECT is not generally /used for initial treatment or uncompli
cated major depression, but is recommended as first -line treUlment for seyere 
major depressive'disorder when it is coupled with psychotic !calllres, catatonic 
stupor, severe suicidality. food refusal 1leading to nutritional compromise, or 
other situations when.a rapid ant \depressa.nt resp'i)llse is requi.r7d. ECT als? is 
recommended for pallents who have prevlclUsly shown a positIve response or 
a preference for this treatment modalityl1.[nd can tic considered for patients \~ith 
moderate or severe depression who have nlot responded to or cannot receive 
antidepressant drug therapy. In certain situatiohs invo,lving depressed patients 
unresponsive to adequate trials of several individual antidepfessant agents: ad
junctive thempy with unother ugent '(e.g .. buspirone, lithium) or concomitant 
use of a second antidepressant agent (e.g .• bupropion ) has been used: however, 
such combinntion therapy is associated with 1an increased risk of udverse re
actions, may require dosage adjustments. and (il" not contraindicated) should 
be undertaken only after careful consideration of the relative risks and benefits. 
(See Drug Interactions: SefOlOnergic Drugs, see Drug Interactions: Tricyclic 
and Other Antidepressants. and ~ee Drug Interactions: Li(hium,) 

Effie:!cy of fiuoxetine for the management of mnjor depression has been 
established principally in outpatient settings: the dmg's antidepressant cflicacy 
in hospital or institutional settings has not beell adellu.lIely studied to date. 
Most patients evaluated in clinical studies with ftuoxetine had major depressive 
episodes 91' at leust moderate severity, had no ~v,iuence of/bipolar disorder. and 
hud experienced either,single or recurrent episodes of depressive illness. lim
ited evidence suggests thal mildly depressed patients npy respond less well to 
fluoxetinc than nloderate!y depre..~sed patients. There also is some evidence that 
patients with atypical depression (which usually is characterized by atypical 
signs and sympLOms such as hypersomnia and hypcrphagiu )l a history of poor 
response to pri9r antidepr,essant therapy\ chronic depressive symptomatology 
with or without episodic worsening of depressive sYlJlptoms, a longer duration 
of depression in the current episode. and/or a younger agerof onset of depres
sion may be more likely 10 respond 10 fluoxetine than to tricyclic antidepressant 
therap.... ' 

Ch,,;ideratiom,' in Clloosillg Alltidepressa"ts A vaTlety of .mtl
depressant drugs are available for the treatment or major depressivc disorder, 
including selective serotonin-reuptak~ inhibitors (SSRls: e.g., citlllQpram, es
citalopram, f!unxetine, paroxetine, sertraline), selective serotonin- .md norepi
nepllrine-reuptakc inhibitors (SNRl s; e.g .• desvenlafaxinc , duloxetine. venia
faxine'). tricyclic antidepress:ints (e.g .• :Jmitriptyline. amoxapine, desipramine, 
doxepin, imipramine. nortriptyline. protriptyline, trimipramine}. monoamine 
oxidase (MAO) inhibitors (e,g .. phenelzine. tranylcypromine ). and other 1mti
depressants (e.g .. bupropion, maprotiline. nefazodone, trazodone )! Most clini
cui studies have shown that (he antidepressant effed of usual dosages of flum
Cline in patients with moderate to severe depression is greater than that of 
placebo and comparable to that of usual dosages of tricyclic amidcpressants. 
maprotiline, other selective serotonin-reuptake inhibitors (e.g., paroxctine. ser
traline). nnd other antidepressants (e.g., {razodone). Fluoxetine appears to be 

Exhibit D.22, page 1

Case 3:09-cv-00080-TMB     Document 78-13      Filed 03/24/2010     Page 1 of 20



Fluoxetinc 

as effective as tricyclic antidepressants in reducing most of the signs IIml symp
toms ussm:iatcd with major depressive disorder, including depression, anxiety, 
cognitive disturbances . • :lnd somatic sym ptoms. However. in some studies, the 
drug did nOi appear 10 be a'i effective as tricyclic antidepressams or tmzodone 
in reducing s leep disturbances associated with depression. In geriatric patients 
with major depress ive disorder, fluoxetine appears to be as effective as and to 
cause fewer overall adverse effects than doxepin. TIle onset of action of fluox..! 
etine appears to be comparable to thut of tricyclic antidepressants, :llthough the 
onset o f action has been variably reported to be somewhut fa~ter or s lower than 
that of tricyclic amidepressanl~ in some studies. 

Because response rates in patiems with major depression arc s imilar for 
most currently avaihlblc antidepressants, the choice of antidepressant agent ror 
a givcn patiem depends principally on other factors such as potential adverse 
effects, "arety or tolembility of these adverse effects in the individual patient, 
psychiatric and medical history. paticm or family history of response to specific 
therapies, patient preference. quantity and quality of available c linical data, 
cost. and relative acute overdose safety. No single unlidepressant can be rec
ommendl.!d us optimal for ull palients because of substantial he terogeneity in 
individua l responses and in the nuturc. likelihood. and severit), of adverse ef
fects . In addition. patients vary in the degree 10 which certain adverse e ffecL~ 
and OIher inconveniences of drug therapy (c.g .• cost, dietary restrictions) affect 
their preferences. 

In the large-scale Sl!qucnced Tremmcnt Alternati ves to Relieve Depression 
(STAR "'D) effectiveness trial, patients with major t.Iepressivc disorder who did 
nOI respond to or could not tolcrate themp)' with one SSRI (citalopram) were 
r.mdomized to switch to extended-re lease ("sustained-release") bupropion. ser
traline, or extended-release venlafaxinc as u second step or treatment (level 2). 
Remission nltes as assessed by the 17~item Hamilton Ruting Scale for Depres
sion (HRSD-17) and the Quick Inventory of Depressive Symptomatology
Self Report (QIDS-SR- 16) were approximately 21 and 26% for extended-re
lease bupropion. 18 und 27% for sertraline. and 25 and 25% for extended
release venlafax ine therapy, respectively; response rales as assessed by the 
QIDS-SR- 16 were 26, 27. and 28 % for I!xtended-release bupropion. sertraline. 
and e:<tended-release venlafaxine therapy. respectively. These results suggest 
that after unsuccessful initial treatment of depressed patients wiih an SSRI. 
approximately 25% of p::lIients will nchieve remission after thempy is switched 
10 another amidepressant. and either anOlher SSRI (e.g .. senrufine) or an agent 
from another class (e.g .. bupropion. ven lafaxine) may be reasonable alternative 
antidepressants in patients nut responding to initial SSRl therapy. II 

Pullent Tuterance Cnnsidcrl.ltion5. Because of differences in the adverse ef
fect profHe between selective serolonin-reuptake inhibitors and tricydic unli
depressanls. particularly less frequcnt anticholinergic effects . cardiovascular 
effects, nnt! weighl gain with selectivc seroto'nin-reuptake inhibitors, Ihese 
drugs may be prefcrrcd in patients in whum such effects arc not tolerated or 
arc of potential concem. The decreased incidence of unlicholinergic effects 
assoc iated with fluoxetinc and other selective scrotonin-rellpt a~e inhibitors 
compared with tricycl ic antidepressants is a potl!lltiu l udvantage, since such 
effects may result in discontinuance of the drug early during therapy in unusu
ally ~ensitive patients. In addition, some anticholinergic effects may become 
troublesome uuring long-tenn tricyclic antiuepressant therapy (e.g., persistent 
dry mouth may result in tooth dl!cayl. Although selective serotonin-reuptake 
inhibitors share the same overall tolerability profile. certai n patients may 101-
cra te onc drug in this class better Ihan anoillcr. In an open study, most pmienls 
who hm] discontinued fluoxeline ther-Ipy because of adverse effects subse· 
quently to lerated sertraline therapy. Antidepressants other than selec tive sera
tonin-rcuptnke inhibitor.~ may be preferred in patients in whom certain ;ldverse 
GI efrects ,(e.g., nause:l~ unurexia) or nervous system effects (e.g. , anxiety, 
nervousness, insomnia . weight loss) are not tolerated or arc of concern, since 
such effcds appear to occur more frequently wilh fluoxetine and other drugs 
in this class. 

Pediutrlc Considerllliuns. The clinical presentation of depress ion in chil
dren and adolescents can differ from that in adults <lnd generally varies with 
the age and development al stages of the ch ild. Younger children may exhibit 
behaviorJI problems such as soci;tl withdraw:ll . aggressive behavior. apathy. 
sleep disruption, and weight Joss: adolcscems may present with !>omatic com
plaints. self esteem problems. rebelliousneSs. poor performance in school, or a 
paltem of engaging in ri sky or aggressive behavior. 

DllIa from controlll!d clinical studies eva luating various antidepressant 
agents in ch ildren :md adolescents arc less extensive than with adults. and many 
o f thesc studies have methodologic limitations (e.g .. nonrandomizcd or uncon
trolled, smull sample s ize. short dunuion. nonspecific inclusion criteria). How
eve r, there is some evidence that the response to nntidepressunts in pediatric 
patients mily differ from that seen in adull~. and caution should be used in 
extrapoluting data from adu lt studies when making treatment decis ions for pe
di:ltric patienls. Resulls of several studies evaluating tricyclic anlidcpressams 
(e.g .. amitriptyline. dcsipmmine. imiprami ne. nonriptyline) in pre:ldolesccm 
and adolescent patients with major depression indicate II lack of overall efficacy 
in this age group. ' I 

Based on the lack of efficacy datu regarding usc of tricyclic antidepressan ts 
and MAO inhibitors in ped iatric patients and because of the potcntial for life
threatcning adverse cffcct!> associatcd with the use of these drugs. muny expens 
considcr selective scrotonin-reuptake inhibitor!>, including flumeline , the drugS' 
of choice when antidepressant thempy is indicated for the treatment of major 
depressive disorder in ch ildren and adolescents. However, the US Food and 
Drug Admi nist ration (FOAl statcs that. while efficacy of fluoxctine has becn 
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established in pediatric patients, effic:u:y of olher newer antidepressants (Le., 
eilalopram, de.wen lafaxine, duloxetine. escitalupram, fiuvoxamine, mirtaza
pine. nefazodone. paroxctine. sertralinc. venlafaxine) was not conclusively es
tablished in clinical trials in pediatric patients with major depressive disorder. 
In addition. fDA now warns thut antidepressants increase the risk of suicidal 
thinking and behavior (suicidalityl in children and adolescents with major de
pressive disorder ami other psychiatric disorders. (See Cautions : Pediatric Pre
cautions.) FDA currently states that anyone considering using an antidepressant 
in a child or adolescent for any clinical use must bu lance the potential risk of 
thempy with lhe clinical need. (See Cautions: PrecDutions and Contraindica
tions.) 

Geriatric Cunsidcrlltions. The response to antidepressants in depressed ger
iatric patients without t1cmentia is similar 10 thnt reported in younger adults, 
bUI depressiun in geriatric patients often is not recognized and is not trented. 
In geriatric patients with major depressive disorder. SSRIs appear to be as 
effective as tricycl ic antidepressants (e.g .• amitriptyline) but may cause fewer 
overall adverse effects Ihan these other agents. Geriatric patients appear to be 
especially sens itive to anticholinergic (e,g .. dry mouth, constipation, vision 
disturbance). cardiovascular. orthostatic hypotensive, and sedutive effects of 
tricycl ic :lJ1lidepressants. The low incidence of anticholinergic effects associ
ated with fluoxe tjne and OIher SSRls compared with tricyclic pntidepressants 
is a potential udvllntage. in gerimric patients. since such effects (e.g., consti
pation, dry mouth, confu~ioll. memory impainnent) mny be particularly trou
blesome in these patients . However, SSRI ther:lp), may be associated with other 
troublesome adverse effects {e.g. , nausea !lnd vomiting, agitlltion and akathisia, 
parkinsonian adverse e ffects. sexual dysfunction. we ight loss. hyponatremia). 
Some clinicians state Ihat SSRls including fluoxetine mny be preferred for 
treating depression in geriatric patients in whom the orthostatic hypotension 
a. .. sociaJed with many a11lidepressanl.~ (e.g., tricyclias) poten.lially may result in 
injuries (such a.~ severe fall s) .. However. despite Ihe fewer cardiovascular and 
anticholinergic e ffects associated with SSRls. these drugs' did not show any 
advantage over tricyclic antidepressants with regard to hip fracture in a case
control study. fn addition, there wa.<; litt le difference in the rates of falls between 
nurs ing horne residents receiving SSRls and those receiving tricyclic anI ide
pre.~sants in a rl!trospcctive study. TIlerefore. all geriatric individuals receiving 
eitl~er type of antidepressant should be considered at increased risk of falls and 
appropriate measures should be tak'en. In addition. clinicians prescribing SSRIs 
in geriatric patients should be aware of the many possible drug interact ions 
associatl!d with these drugs, including those involving metabolism of the drugs 
through the cytochrome P-450 system. (Sec Drug Interactions.) 

Patients with dementia of the Alzheimer's type (Alzheimer's disease, pre
senile or senile dementia) o ften present whh depressive symptoms, such as 
depressed mood, appetite loss, insomnia. fa tigue, irritability. and agitation. 
Most e.'l;:pens recummc'nd that patients with dementia of the Alzheimer's type 
who present with clinic:llly' iniporiant and persistent depressive symptoms be 
considered as candidates ror phaftnacuthcrapy even if they f:lil to meet the 
criteria for a major depressivc syndrome. TIle goals of such therapy ure to 
improve Illuod. fu nctional slatus (e.g., cognition). and qualiiy of life. Treatment 
of depress ion 01151.; may reducc uther neurops)'chimric symptoms associated 
with deprcssion in patient .~ with dementia, including' aggression, anxiety. apa
thy, and psychosis. ~Ithough pat ients n'lay pn!s~nt with depressed mood alone, 
the possibility of more extensivt , depre~sive symptomatology should be con
s idered. Therefore. patient s should be e valuated and monitored carefu lly for 
indices of major depression, suicidal' ideat ion, and neurovegetative signs s ince 
safety measures (e .g .. hospitalization for su icidality) and more vigorous and 
aggressivc thempy ~e.g .. relatively high dosages, multiple drug trials) may be 
needet.l in some patients. 1. I II, 

Althnugh pluceho'-controllcd trials Or antidepressunts in depressed patients 
with concurrent dementia hilve shown mixed results. the available evidence 
and I!xpcrienl'e WIth the usc of antideprc:~sants in patients with dementia of the 
Alzheimer' s Iype and assut;ia t~d ' depreslilve manifl!stations indicate that de
pressive symptoms (including depressed mood alone and with neurovegetative 
changes) in such patients arc responsive to antidepressant therapy. In some 
patiems. cognitive deficits may partialfy or full y resolve during antidepre..~Sanl 
thempy. but the extent of response wi ll be limited to the degree of cognitive 
impainncnt that is 'directly re l:lled to depression. 'SSRIs such ~s Huoxetine, 
citalopram, esc italopram, paro.\etine. or st!rtmline nrc generally considered as 
tirst-line agents ill the treatment of depressed patients with dementia since they 
arc usually better tolcrated than some other antidepressants (e.g., tricycl ic an
t idcpressant .~ . monoamine ox idase inhibitors). Some possible alternative agents 
to SSRIs include bupropion, mirtazapine, and vcnJufaxine. Some gerilliric pa
tients with dementia and depression may be unable to tolerate the antidepres
sant t.Iosuge:-:. needed to achieve fuil remiss ion. When a rapid antidepressant 
response is not critical. some expertS therefore recommend a very gradual dos
age increase to increase the lik'elihood that a therapeutic dosage of the SSRI 
or other antidepressant will be reuched and toler-lied. In a mndomized, double
blind study cum paring fluoxetine tmd :lmitriptylinc in a limited number of pa
tients with mujor depression complicating Alzheimer' s (jisensc, Huoxetine and 
amitriptyline were found to be equally effective; however, fiuoxetine was bener 
tlllerJtcd. 1 

Cl.Irdi(wtlscutlir Cunsiderations. The relati vely low incidence of adverse 
cardiovascular e ffects. including orthostatic hypotension and conduction dis
turbances, associnted wi th fiuoxetine :md othenselecl ive serotonin-reuptake 
inhibitors muy be advantageous in patients in whom cardiovascular effects 
associated with tricyclic nntideprcssams muy be hazardous. However, most 
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clinical studies of Iluoxetine for the management of depres~ion did not include 
individuals with cardim'a'iCular d isease (e.g .• those with .\ recenl history of 
myocardial infarction or unstnble hean disease). and funhcreKpcrience in such 
pUlients is necessary to confirm thc reported relutive lack of cardiotoxicity Wilh 
thc drug. (See CaUlions: Prccautions and Contmindications.) 
Jh Scdulh·e'Consid~rulilins. Because fluo:<eline and other SSRls genemlly arc 

less sedating than some other untidepressants (e.g .. tricyclics). some clin icians 
stute that these drugs may he preferable in patient s who do not require the 
sedative e frects 'L'isociated with many antidepressant agents: however. an an
tidepressant with ·more prominent sedative efrects (e.g .. trazodone) may be 
preferable in some patiCnI ... (e.g .. those with insomnia). 

Sulcidol Risk Considerallnns. Suicide is n known risk of' depression and 
cenain other psychiatric disorders. :lnd these disorders themsel ves are the 
strongest predictors of suicide. However. there has been a 10ng-sHlnding con
tern that antidepress.mts rna}' huvc a role in inducing worsening of depression 
:md the emergence of suicidal thinking amI behavior (suicidality) in cenain 
pnlicnts (iLiring the early rhuses or treatment. FDA states that antidepressants 
increased Ihe risk of suicidalily in shon-lCnn studies in children. adolescents. 
ano young udults ! 18-:!4 years of age) with major depressive lIisorder and other 
psychiatric disorders~ (Sec Cautions: Pediatric Precautions.) It currently is un
known whether the su icidality risk ' extends 10 longcr-tcnn antillepressam wic 
(i.e .• beyond several months): however, there is substanti .. 1 evillence from pla
cebo-controlled maintcnunce trials in adults with major depressive disorder that 
am idcpressams cun delay the recurrence of depression. Bec:lUse the risk of 
suicidality in depressed patients may persist unlil substantial remission of de
pn!s.~ion occurs. appropriate monitoring and close observation o f patients of all 
ages who nrc receiving :mtidcprcssnnt therapy are recommended. (Sec Cau
tiuns)'Precl\ution!; and Contraindicutions.) 

Dusing IntJhllt1 Con.~ide~lItiuns . Fluoxetine can be administered once 
weekly <IS dchlye d-idease cupsu les for coritinuing management of major de
pressive di.~order .' Whcther the weekly regimen' is equivalent to daily therapy 
with conventional' preparations ror preventing rdapse has not been established. 
In a double-blind study in'hdults who responded to daily nuo)(eii ne therapy for 
major depressi \!c ~disbrder, the relapse rate fo r continuing therJ.py with nUm
etine :!O-mg conventionall'upsules udministercd tlaily. nuoxel ine 90-mg de
loyed-release capsules adlllinistet-cd once weekly, or placebo was 26. 37, or 
50%. respectively. 

dlher Cnnsldcrations. Flu()xetine 'has been effective ror the treatment of 
depression in adults with hUrhan immunodeficiency virus (I'IIV) infection. In 
one T<!ndomizett. r.!Utcho-cOntrolled study. analys,is of patients who compldcd 
the study showed a statistically signiticant 'benefit in palients receiving Ilt'lOx
cline compared with those receiving placebo. However. results of intent-to
treat analysis did nbt show a statisticallf significant benefit in those receiving 
the ant idepressant, gossihly becau~b of it high attrition rate nnd substantial 
placebo response. T1ier~ \vas no ev idence that. the degree or immunosuppre.~ 
SiOl.1 aff~ctcd the resppnsJ to antidepr'cssant therapy. 

Fluo~ctine ha~ he~n efrecti ve when uSed in combination with lithium in a 
limiWd numller bf patiellts wilh refractory depr~ssioll \V11O had not responded 
to 'prior .tiierhp)· Oncludin£. tricyclic anti&pres~ants and MAO inhibitors ad
minil'terc'd alone ~)r in combination with lithiuh-J). suggtsting that lithium may 
pdle'nliatc th~ anlidellressunt adivity of tluoxetine. (See Drug Interactions: 
Lithiu/ll. ) In the S~ljuenced Treatment Alternatives to Relieve Depression

l 

tSTAR· D) level 2 I ~ial. pa ti~nts with major depressive disorder who did not 
rc.<; pond to or cQuld .lnqf lolcrate therapy with cltalopram (another SSRI) were 
randomized to ~rcccivc eithcr extended -release ("sustnined-rclcasc") bupropion 
or buspirone therapy iniatldition to ci talopram. Although b()lh extended-release 
bupropion and buspirone were found 10 produce similar remission rates, ex
tended-release bupropion produced a greater reduction in the number and se
verit), of sym1ptoms :md a lower rate or drug discontinuance than buspirone in 
thi~ large-scale, effepiveness trial. These res~IL~ suggest that augmentation of 
~S I}ltherapy )vi\h h)(tended-re le:Ls~ bupropion Illay be uscl'ul in some patienls 
with re fnlctory dep,ression. 
r!l Fluoxetillc has 'J.,cen used sufely for the mamlgement of depression in at 
least one pat len~ with establishcd susceptibility to malignant hyperthcnnia. sug
gesting that the drug may be useful in depressed patients susceptible to malig
nant hypenhennia and in whom tricyclics and MAO inhibitors :Ire potentially 
huulfdn\ls: hO\\·eve5. ndditional e.\ perience is necessary to confinn this prelim
inary linding. 

BeC<luse l1uoxetine po~sses anorectic and weight-reducing properties. 
sOl'!le clinicians .~lUle that the drug may be preferred in obese patients and/or 
patients in whollJ. the increa.~c in appetite, carbuhydr.ltc crqving, and weight 
gain. associated )ri~h tricyclic: untidepressanllhempy Illay be. undesirable (e.g., 
potentially hazardous to the patient's he<llth: result in possible discontinuunce 
of or noncompliance with Ihempy). However. the possibility that .~ome palients 
wilh concurt1!nI eating d.isorders or those \yho may des ire to lose weight Illay 
misuse tluo)(elinc for il'i anorectic and weight-rcdudng effects shou ld be con
s idered. (Sec Uses: Eating Disorders and aJso sec Chronic Toxicity.) 

• Obsessi\'e-Compulsivc Disorder Fluoxclinc is used in the trem
ment of obsessive-compulsive di sorder in adults and pediatric putients 7 years 
of age and older when the obsessions or compUlsions cause mtl!ked dist ress, 
<Ire time consuming. or interfere substant ially with soci<ll or occupational func
tioning. Obsessions are recurrent und persistent ideas. thoughts. impulses. or 
images that. at some time during the disturbance. are experienced as intrusive 
and inappropriate {i.e .. "cgo dystonic") and thut cause m<lrked unxicty or dis-
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tress but that are not simply excessive \Vorries ubout rcnl-life problems. Com
pulsions arc repetitive. intentional behaviors (e.g .. hand washing. ordering, 
checking) or mental aclS (e.g .. prJ.ying. counlin£.. repeating words silendy) 
perfomlcd in response to an obsession or <lccording to rules that mu st be applied 
rigidly (e.g .• in a slereOlyped fashion). Although the behaviors or acts areuimed 
at preventing or reducing distress or preventing some dreuded event or' situa
tion. they either are not connected in a rcalistic manner with what they arc 
desi gned to neutralize or prevent or are clearly excessive. AI some time during 
the cou rse or the disturbance. the patient. ir 'ill adult, recognizes that the ob
sessions or compulsions arc excessive or unreasonable: children may not make 
such a recognition. , 

TIle effic<lcy of lIuoxetine for the management of obsessive-compulsive 
disorder has been established in several multicenter. placebo-controlled studies. 
including 2. studies of 13 weeks' durJ.tion in adults and one study or 13 weeks' 
dumtion in children und adolescents 7- 17 years of age. Patients in these studies 
had modemte to severe obsessive-compulsive disorder with average baseline 
total scores on the Yale-Brown Obsessive-Compulsive Scale (YBOCS) of22-
26 in adults and Q5-J6 in children and adolescents (measured on the Children's 
Yale-B rown Obsessive-Compulsive Scale rCY-BOCS]). '1 

111 2 Ii xed-dose stud ies of 13 weeks' duration. adults receiving lIuoxetine 
dosages or 20.40 and 60 illS daily experienced substantially greater reductions 
in the YBOCS total score than those receiving placebo. Mean reductions in 
total scores on the YBOCS in fiuoxetine-treated patients were approxim'ltely 
4-6 units in one study and 4-9 units in the other study compared with a I-unit 
reduct ion in patients receiving placebo. In these 2 slUdics, a posil ive clinical 
response (much or very much improved on the. Clinical Global Impressions 
improvemcnt scale) occurreddn 36-47 or 11 % of patients receiving f1u oxetine 
or placebo. respectively. While there was no indication of u dose-response 
relationship for effectiveness in one study. a dose-response relationship wa.~ 
ob!'ierved in the other study. with numerically beuer responses in patients re
ceiving 40 or 60 mg of fiuoxetine daily compared with those receiving 20 mg 
of the drug duily. No age- or gender-relUied differences in outcome were noted 
in either or these studies. .. J 

In unother randomized, plm:ebo-control!ed study of 13 weeks' duration, 
children und .tdolescenL<; 7-17 years or ag~ with obsessive-compulsive disorder 
who received mean nUQxetine dosages of approximately 25 mg daily (range: 
1()-60 mg daily) demonstrated substantially greater reduclions in the CY
BOCS total .~core thun those receh'ing plucebo. In this study. a positive clinical 
response (much or very much [improved on the Clinical Global Impressions 
improvement scale) occurredl in approximately. 55-58 or 9- 19 % of patients 
receiving Iluoxetine or placebo, respectively. In addition, 49% of patienL~ who 
received Iluoxetine were classified us responders (i.e .. patienl'i with a 40% or 
greater reduction in their CY -BOCS total score from baseli ne) compared with 
25% of those who received plucebn. Subgroup analyses on outcome did not 
suggest allY difrerential responsiveness on the basis or uge or gender. 

Results from comparative studies to date suggest fluoxetine :tnd other se
lective serotonin-reuptake inhib jtors (SSRls; e.g., nuvoxamine, paro)(ctine, ser
traline) arc as effective or somewhat less effective tilan1clomipramine in the 
management or obsessive-compuls ive disorder. In a pooled analysis of sepamte 
short-term ( 10--13 weeks) slUdies comparing clomipramine , flu()xetine, fluvox
amine. or ~eJ1raline with placebo. clomipramine wa.~ c.tlculated us being more 
effective (us detemlined by measures on. the YBOGscale) than SSRls, although 
ull drugs Were superior to placebo. ".lb.' 

Many clinicians comider an SSRI (e.g .. fluoxetine.1 flu voxamine. paroxe
tine, scrtmline) or clomiprumine to be the drugs of chuiu: ror the phnnnacologic 
trcutment of obscssive-compulsive disorder. 11le deci!'iion whether to initime 
thempy with an SSRI or clomipramine often is mude based on the adverse 
crrect prolile of these drugs. For eX<llllplc, some clinicians prefer clomipramine 
in patienl.~ whn may not ,lolerale the ndverse effect profile of SSRls (nuusea, 
headilche. ()verstimulation. sleep disturbances) while SSRls may he useful al
te'1Jatives in patients unable. .to tolerate the adverse effects associated with clo
mipramine therapy (anticholinergic effects. canlio,vascular crrects, sedation). 
Consideration of individual pUlient clmmctcristics (age. concurrent Illedical 
conditions), pharmacokinetics of the drug, potent ial drug interactions, and cost 
of therapy may al.'io inlluencc decisions regarding usc of SSRls or clomipra
mine as Iirst-line thempy in patients with obsessive-compu ls ive disorder. Al
though not clearly established. it has l'ICen suggested that the mechanism tOr 
action of /luoKetine a,!d other drugs (c.g" clomipramine) used in the manage
ment o f obsessive-compulsive disorder may be related 10 their scrotonergic 
activity. I 

O,her Disorders wi,h all Ohsessi!'c-Compulsi!'e Compollelll 
Expcriel1ce in a limited number of patients suggests Ihat fiuo)(etinc also reduces 
obsessive-compulsive symptoms associated with Tourelle's disordert (Gi lles 
de la Touret!c's syndrome): however. the drug did nol appear to be ~effective 
in suppressin£. motor and vocallics associated with the condition. 

Tricholillomaniut (an urge to pull out one's huir) h'ls some features in 
common with those of obsessive·compulsive disonler and some s tudies have 
suggested thm anliobsessional agents such as SSRls and clomipramine may be 
userul in treating this condition. Successful treatment with lIuoxetine 11<Is been 
reported in some patients wilh trichotillomania. including in :! short-term. open 
studies in which dosages of up to SO mg daily were given. However. nuoxe
tine's efJicacy in the m.magement of this disorder was not demonstruted in 2 
double-blind. pillcebo-controlled. crossover studies. In addition. behuvioral 
therapy was round to be more effective thun fluoxetine in treuting trichotillo .. 
mania in a short-ternl. controlled study. Further studies arc needed to more 
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clearly detcnnine the role of fiuDxelinc and othcr serotonin-reuptake blockers 
in thc management of Ihis condition. 

• Premenstrual Dysphoric Disorder Fluoxclinc is used in Ihe Ircal
men{ of premenstrual dysphoric disorder (previously late luteal phase dysphoric 
disorder). DSM-IV criteria for premenstrual dysphoric disorder (PM DO) re
quire thai in most menstrual cycles of the previous year at least 5 of the fol
lowing II symptoms must have been preseO! for most of the time during the 
last week of the luteal phase (with al least one of Ihe symploms being the firsl 
4 li sted): marked depressed mood. fee lings of hopelessness, or self-deprecating 
thoughts; marked anxiety, (cnsion, feelings of being "keyed up" or on "edge"; 
marked affective lability (e.g .. feeli ng sudden ly sad or tearful or increased 
sensitivity to rejection); persistent and marked anger or irritability or inc rea.~ed 
interpersonal connicts; decreased interest in usual activities (e.g. , work. school, 
friends. hobbies); a subjective sense of difHculty in concentrating; lethargy. 
casy fa ti gabilily, or marked lack of energy; marked change in appetite, over
eating, or spedlic food cravings; hypersomnia or insomnia; a subjectivc sense 
of being overwhelmed or out of control; and other physical symptoms, such as 
breast tenderness or swel ling, headaches, joint or m.uscle pain, or a sensation 
of "bloating"" or weight gain. SUl:h symptoms should begin 10 remit within a 
few days of the onset of menses (follicu lar phase) amI arc always absent in the 
week following menses. The presence of th is cyclical pallern of symptoms must 
be con finned by at least 2 comiecutive months of prospectivc daily symptom 
rmings. PMDD should be distingui shed from the more common premenstrual 
syndrome (PMS) by prospect ive dai ly r.Jtings :lOd the strict criteria listed above. 

There is some evidence that sCfOtonerg ic agents (e.g., f1uoxe tine, paroxe
tine) have greater efficacy compared with non-serotonerg ic agents (e.g., bup
ropion, maprotiline) in relieving the physical ,md/or .emotional symptoms of 
PMDD. In published slUdies, the response rates to fiuDXetine thempy in women 
with PMDD appear to be similar to those described in patiems with depression, 
panic disorder. and obsessive·compulsive disorder. However, unlike the onset 
of action of Iluoxctinc in other psychiatric conditions (6-8 weeks). some cli
nicians have observed a rapid onset of response to Iluoxetine (approximately 
2-4 weeks) in women with PMDD, suggesting that the mechanism o f action 
of thcse agents in PMDD is not mediated by the drug's amidepressulII or anti
obsessive effects. In addition. usc of lluoxetine in the treatment.of PMDO docs 
nOi appeUl to produce the sust,lined remission typically seen in the treatmenl 
of major depressive disorder. PMDD symptoms recur soon :.fterdiscontinuance 
of fiuoxetinc therapy (e.g., within 2 menstrual cycles), even in women who 
have received the drug for more than I year. It has Qcen suggested that a pa.~t 
history of major depress ion may be. associated with a partial or ahsent response 
to lower dosnges of fiuo xetine therapy. Because patients on oral contraceptive.~ 
\\"erc excluded from most clinical studies to dare, efficacy of HuoJl;e tinc used 
in conjunction with oral contraceptives for the treatment of PM DO has not 
been detennined. 

The efficacy of Iluoxetine for the. management of PM DO has been estab
lished in 3 randomized. placebo-contnliled ( I intermi llent - :tnd 2 cominuous
dosing ) studies of 3 or 6 months ' dur.ltion in adult women who met DSM-IIJ
R or DSM-IV criteria for PMDD. One study involved over 300 women (20-
40 years ,of uge) who were randomized to receive either fluoxetine tat fixed 
dosages of 20 or 60 mg daily) or placebo continuously throughout the fuJi 
menstrual cycle, beginning on the first day or their cycle. In this study. fixed 
doses of fluoxetine were shown to be substantially more effective than placebo 
in decreasing the mean total of 3 visual analog scale scores (Iension, irritability. 
dysphoria); tOial scores decreased by 36-39% on 20 or 60 mg of fluoxctine 
and 7% on pl:lcebo. However, marked (greater than 50% reduction from base
line) improvement in total luteal phase visual analog scale scores occurred only 
in [S% of putients receiving 60 mg of fluoxetine and in 6 or 4% of those 
receiving 20 mg of fluoxetine or placdm, respectively. Fluoxetine therapy ap~ 
peared to be well to lerated in patients receiving dosages of 20 mg daily. but 
approx.imately 33% of women receiving 60 mg daily discontinucd the drug 
because of adverse reactions anu 1:!6% of those receiving th is dosage who re
mained l in the study reported one or more udverse effect s attributable to the 
dnt!;. 

In a second double-blind. placebo·controlled , crossover study, women with 
PMDD who received fle xible doses of fiuoxetine (20-60 mg daily; mean dos
age of 27 mg daily) throughout the menstrual cycle for a total of 3 cycles had 
an average visual analog scale tOlal score (folli cular to luteal phase increa.~e) 
that was 3.8 limes lower than thai of paticllls receiving phlcebo. However. 
results of another double-bliml. pamllcJ study indicated thut the response mte 
in women receiving fiuoxet ine 10 mg duily or bupropion 300 mg daily contin
uously for :2 cycles was nOl subsluntially superior to placebo on the Clinica l 
Global Impressions scule. 

The cflicacy of intermittent dos ing (deli ned us in itiat ion of daily dosage 14 
days prior to thc anticipated onset of menstruation and cominuing through the 
tirst full duy of menses) was established in a double-blind, parallel group study 
of 3 months ' dUr'.Jt ion. In this study. women receiv ing intenn iuent dusing of 
20 mg daily dosages of fluoxctinc had substantially greater improvements on 
the Daily Record of Scverity of Problems, a patient-rllled instrument that mir
rors the diagnostic criteria for PMDD as idcntificd in thc DSM-IV. than those 
recciving placebo. Funhcr studies art! needed to c\'aluatc the t omparative ef
ficacy of continuous and internlillent dosing regimens. 

• Eating Disorders Fluoxetine is used in the treatment of bulimia nerv
osa; the drug also has been used in :1 limited number or patients with other 
eating disorders (e.g., anorexia nervosa). 
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Although DSM-IV criteria provide guidelines for cSluhlishing u diagnosis 
of a spec- ilic eating disorder. the symptoms frequently occur along a continuum 
between those of anorexia ncrvosa and bulimia nervos:!. The primary fealUres 
in both anorexia nervosa and bu limia nervos:! arc weight preoccupation and 
excessive self-evaluation (i.c., di sturbed perception) of body weight nnd sh:Jpe. 
and many patients exhibit a mixture of both anorexic and bulimic hehaviors. 

The American Psych iatric Associal ion (APM states Ihat psychimric man
agement forms the foundation of Ire:llment for patients with eating disonicrs 
and should be instituted for all patients in combinat ion with other specific 
treatment modalities (e.g., nutritional rehabiliWtinn and plmrnmcotherapy). Be
cause patients with eating disorders often exhibit comorbid l'Onditions and/or 
associated psychiatric fealures that may compromise cl inical outcomc. treat
ment programs should identify and address all cornorbid conditions before 
initiating thempy. Clinicians should recognize that pmients with concurrent 
diabetes mellitus often underdo~ their insulin in order to lose we ight. and thai 
pregnant plll ients with distu rbed ea ti ng behaviors (e.g .• inadequate nutri tional 
intake, binge eating, purging, abuse of tcmtogenic medic:ltion.~ ) may be at high 
risk for fetal or maternal complicat ions. Results from sevcral studies indicate 
that palients with associaied psychiatric features such a.~ substance abuse/dc
pendence or persona lit)' disorder ma), require longer-term therapy than those 
without these comorbid conditions. Although the prese nce of depression at 
initial presentation has no predictive value fo r treatment outcome. many cli
nicians suggest that severe depression can impair the patient's involvemem in 
and/or response to psychotherapy, lind such patients should receive initial phar
macologic therapy to improve mood symptoms. 

Blllimia Nervm.a t Fluo:~etille is used in the lIlanugemem of binge-eat 
ing and self- induce d vom iting behaviors in' paiiems with moderate to severe 
bu limia nervosa (e.g., at least 3 bulimic epi sodes per week ror 6 months). 

According to DSM-IV, bulimi .. nervos:! is characteri zed by reeurrent epi
sodes of binge eating and recurrent inappmpriatc compensatory behaviors to 
prevent weight gain (e.g., se lf- induced vomiting; misuse of laxatives, diuretics, 
enemas, or other medicutions; fasting; excessi ve exerci se) and binge eating and 
compensatof)~ behaviors both occur:l t least twice a week for 3 months. 

Treatment strategies for bulimia nervos .. includc psychosocial interven
tions. nutritional counseling and rehab ilitat ion, and phannacothernpy. The pri
mary goals in treating bulimia nervosa arc to reduce binge cnling and purging. 
Although Ilntidepre.~sants initially \verc u.~ed only in bulimic patients who were 
clin ically depressed. evidence from recent slUdie.'i indicates that nundepressed 
putients al so respond to these agents, and that the presence of depression is not 
predictive of therapeutic response. Therefore. antidepressunts arc included as 
one component of init iul treatment regimens for patiems with bulimiu nervosa. 
Because selecti ve scrotonin-reuptuke inhibitors have a more favomblc adverse 
effects prome. these drugs usually arc preferred and mu)' be especially usefu l 
for patients with symptoms of depression, anxiety, obsess ions, or certain im
pu lse disorder symptoms or for those who previously fail ed to achieve optimal 
response to psychosociullherapy. Other antidepressants also may be used to 
reduce the symptoms of binge e:lting and purging and help prevcnt rclapse. 
However, the APA cllutions aguins t the use of tricyclic ant ideprcssunts in pa
tients who arc suicidnl and cautions agaill!.l IISC of MAO inhibitor ... in those 
with chaot ic binge eating and purging. It 

The APA states that in patients who fail to respond to initial antidepressant 
thempy, it may ,be necessary to Ilssess whether the patient has taken the drug 
ShOftly before vomiting or 10 determine whether crfective drug concentrations 
have been achieved. Allhoug.h on ly limited data are available regarding use of 
anlidepressant.~ fo r maintenance (herap}" there appears to be a high rate of 
re lapse during the treatment phase :lIld an even higher rat.: following discon
tin uance of therapy. However; limited d:l\lI indicate thm the rate of relapse 
appears to correlate witlt the time at which drug therapy is initiated. In one 
small, open-label stll~y , patients who recei ved drug treatment within 13 weeks 
of diagnosis were morc likely 10 exhibit sustained recovery during the first year 
than those who did nOi rcceivc; phannacotherapy. Furthermore, continuing cog
nitivc, behavior thcrapy /olloV'ing di~continuancc of drug therapy appears to 
prevent relapse ip patients with bulimia nervos:!. Additional study is needed to 
determine the eITects of sequent ial usc of psychotherapy and pharnl :Lcotherapy 
in the treatment of bulimia nervos:l. 

The eflicacy.of ~uoxeti ne for the managemenl of bulimia nervo~a has been 
estahlished in ,seyeral multicenter, placebo-controlled stud ies, including 2 stud
ies of H weeks' duration (using lIuoxctille dosages of 20 or 60 mg duily) and 
one study of 16 weeks;,duration (using lIuoxctine dosages of60 mg once daily ) 
in patients with moderate to severe bu limia lIervosa with median binge eating 
and self-in,duced vomiting of 7- 1 0 :\Jld 5-9 limes a week. respec tively. In these 
studie~ , Iluoxetine given in d'lsages of 60 mg dai ly (but nOl in dosugcs of 20 
mg daily) \Vus subslUntially more erfective than placebo in reducing the number 
of binge-eating and self-induced vomiting episodes weekly. The superiority of 
f1uoxetine compared with placebo was evident as el1rly as within I week of 
thempy and persisted throughout each st udy period. The drug-related reduct ion 
in bulimic episodes appeared to be independent of base li ne depression as as
sessed by the Hamilton Depression Rating Scale. TIlc benelicial elTect of lIuox
etine therapy (compared with pillecbo). as mell.~ured by median redu(;tions in 
the frequency of bulimic behaviors at the end of therapy compared wit h base
line, ranged from 1-2 and 2-4 epi sodes per week for binge eating and sclf
induced vomi ting. respectively. TIle magnitude of clinical effect was related to 
baseline frequency of bulimic behaviors since greater reductions in such be
haviors were observed in patienls with hi gher baseline frequencies. Although 
binge eating and purging resolved completely in some patients who received 
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fluoxetine therapy. the majority of nuoxetine-ueated patients only experienced 
a panial reduction in the frcquency of bulimic behaviors. 

In un uncontrolled study in patients with bulimia nervosa. Iluoxetine sub~ 
slunt iully reduced the frequency of binge eating and self-induced vomiting but 
<.lid not affect bo<.lily dissati~faction in patients receiving 60- 80 mg of the drug 
for 4 weeks; in several patients. therapeutic effects of the drug appeared to be 
maintained during chronic therapy. In another uncontrolh:d study, fluoxetine 
reduced the frequency of binge ellting and self-induced vomiting in several 
patients with bulimia nervosa who were unresponsive to prc\'ious therapy with 
imipramine. 111e drug also reponedly improved bulimic symptoms. e:~panded 
food preferences. and resulted in weight gain in one underweight patient with 
anorexia nervosa and bulimia who was unresponsive to or unable 10 tolerate 
previous thempy for her eating disorder (including tricydit: antidepressant'>, 
monoamine oxid'L'>e inhibitors. hupropion. nomifensine. or lithium). In addi
tion. fluoxeline used in combination with lithium was effective in improving 
bulimic symptoms in a piltient with major depression and bulimia who wa~ 
unresponsive to prior therapy. 

The efficacy of Iluoxctinc for long-Ienn usc in the treatment of bulimia 
nerVl)Sll tws been establishcd in u placcbo-controlled study of up to 52 weeks' 
durution in patients who .responded (0 :10 initial single-blind. !:I-wcek acute 
treatment phase with Iluoxctine 60 mg daily for bulimia nervoSH. In this study. 
l1uoxctinc decreased the likelihood of relapse and improved the clinical out
comc. However. symptoms of bulimia graduall}' worsened over time in patients 
in hOlh the Iluoxetine and placebo. groups jn this study, suggesting that l1uox
etine alone may not be an adequute m;linlenance treatment uftt;r 4lcute response 
in snme paticnL~ with bulimia nervosa. Additional managcm~nt strategic.,. such 
a.~ psychotherapy. Illay be reAuired to augment or to sustain i.nitial improvement 
in this condition. 

Pending funher 4lcc~mul4ltion of data. most cJinician.~ recommend that an
tidepressant. therapy. including Iluoxetinc, be continued for at least 6-12 
months in patients with bulimia nervos:! beforc attempting to discontinue ther
apy. If lluoxetine is used for cXh!nded periods. thc'need for continued thempy 
widl Ihe drug should be reassessed periodically. 

Anorexia Nervosa Fluoxeline has been used in a limited number of 
patients with anorexia ner\,osat. According 10 DSM-IV. lInorexia nervosa is 
charJ.cterized by refusal to maint:lin body weight at or above a minimally nor
mnl weight for age and height (e.g .. weight loss leading to m:lintenance of body 
weight less than 85 17/(/ of Ihat expected or failure 10 muke expected weight gain 
during periods of growth, leading to body weight less than 85% of that ex
pected); intense fear of g:lining weight or becoming fat (even though under
weight); disturbance ill the perception of body weight and shape, undue influ
ence of body weight or shape on self-evaluation. or denial of the seriousness 
of the current low body weight: and amenorrhea in poslmenarchal females (i.e.., 
'Ibsenee of at leasl 3 consecutive menstrual cycles). Pmicllts with anorexia 
nervosa often exhibit depressive (e.g .• depressed mood. soc ial withdrawal. ir
ritability. insomnia. lind diminished imeresl in sex) and obsessive-compulsive 
symptoms Ihat may be .. ssocitned with or exacerbaled by undernulrition. 

The APA recommends thlltll program of nutritional rehabilitation, includ
ing vitamin (c.g .. potassium and phosphorus) supplemclII:ltion. be established 
for nil patients who arc significantly umlerweight. 11le APA .~ t:lIes thut phar
macologic measureS' (e.g., antidepressants) mlly be considered in patients with 
anorexia nervos:! to mnintuin weight and noonal eating behaviors; to treat psy
chiatric ' symplOms associated with the disorder (c.g., depression. anxiety, or 
obsessive-compulsive symptoms); and to prevent relapse. However. such ther
apy should nol be used as the sole or primary treatment for nnorexia nervosa. 
Because associated psychiutric symptoms of anorexia nt=rvosn (e.g .• depression) 
uften improve with weight gain. Ihe APA slates IImt the decision to initiale 
uOIidepressant therapy shou ld be deferred until weight gai n hus been restored. 
and thaI the choice of un antidepressant agent depc.nds 011 the remaining symp
toms. According to the APA. selective serotonin-rcuptakc inhibitors commonly 
arc considered in p4ltients with anorexia nervos:! whose depressivte. obsessive, 
or compulsive symptoms pcr.;ist in spite of or in the absen'ce of weight gain. 

Although there arc few well-controlled. clinical studi es of lImideprcssants 
for thl! treatmeOI of anorexia nervosa, data from one study indicate that weight
restored palients with anorexia nervosa who received fiuoxetine (40 mg daily) 
after hospital dischar!!c had less weight loss. depression. and fewer rehospital
izations for anore:'da nervosa during the subsequent year th:m those who re
ceived placebo. However. it should be noted Ihat tluoxetine has been misused 
for its anorectic amI weight-reducing effects in a patient with' a history of 
chronic depression. anorexia nervos:!. and laxative aouse who was receiving 
the drug for the treatment of t.Iepres.~ion: there fo re. the misuse potential of 
fluo xetine in depressed patients with eoncurrent eating disorders or ' in other 
paticnts who may desirc to lose \l.·eight sh'ould be consklcred. (Sec Chronic 
Toxicity.) 

I 
• Panic Disorder Fluoxetine is used in the tre:llment of panic disorder 
with or without agoraphobia. Punic disQrder is characterized by the occurrence 
of unexpected panic .macks and associated concern about having addition .. 1 
attacks, worry about the implications or consequences of thc. aU:lcks. and/or a 
clinically imponant change in behavior related to the .lIIacks. 

According to DSM-IV. panic disorder is characterized by recurrent unex
pected panic attacks, which consist of a discrete period of intense fear or dis
comfort in which 4 tor more) of the following symptoms devclop abruptly and 
reach a peak within \0 minutes: palpitations. pounding heart. or accelerated 
heart nile; sweating; trembling or shaking; sensations of shortness of breath or 
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smothcring; feeling of cllOkin!! : chest pain or discomfun; n:lUsca or abdominal 
distTCss; feeling dizzy. unsteady. li!!htheaded, or faifll: derealization .(reelings 
of unreality) or depersonalization (being detached from uneselO: fear o f los ing 
control: fl!arof dying: paresthesias (numbness or tingling sensations); and chills 
or hOl.l1ushes. 

,TIle efficacy of fluoxetine for the management of panic disorder with or 
without agoraphobia h'L~ been established by 1 randomized. double·blind. pl!!
cebo-controlled studies in adult outpatients who met DSM-IV criteria for panic 
disurder with or without agoraphobia. Thc~e studies were of 11 weeks' duration 
and used a flexible dosing schedu le. Fluoxetine therapy in both studies was 
initiated in a dosage of 10 mg daily for the first week and thell the dosage was 
escalated to 20-60 mg daily depending on clinical response 'lnd tolerability. In 
these studies. 42-61% of patients receiving fluoxet ine were free from panic 
attacks :It week 12 compared with .28-44% of those receiving placebo. llie 
menn flumetine dosage in one of these studies was approximately ~O mg daily. 

The optimum duration of nU(lxetine therapy required to prevcllt recurrence 
or panic disorder has not been established to date. The manufacturer states that 
the efficacy of fluoxetine for long-teml lise (i.e .. longcr than 12 week:.) has no! 
been demonstratcd in controllcd .~ tudies. However, in a IO-week. pl:Jccbo-clln
trolled, Ii xed-dose study: patients responding to fluoxetine ]() or 20 mg daily 
were randomized to rece ive continued therapy with their previous flum:ctine 
oosage or pl.lcebo during a 6-mllnth cuntinuation phasl!. 1111! patients who 
received :111 addilional 6 months of Iluoxl!tine therap}' in this study demon
st r:lIed continued clinical improvement. . The manufacturer and some clinicians 
slate that panic di~order is a chronic condition and requires several months or 
longer of .~u~tained therapy. Therefore. it is reasonable 10 cont inue Ihempy in 
respondi ng putients. The manufacturer recommends, however, thm patients be 
reassessed perio/:lically to delcnnine Ihc' need for cont inued therapy. 

Panic disorder can be ( ~eated with cllg'nitive and bchavioml psychothempy 
andlor pharmacologic thcr'apy. There nrc ~ever:d classes or dmgs that appear 
to be effective in the phannncolo£ic management of panic disorder. including 
tricyclic antidepre~sants (e.g., imipramine. clomipramine). monamine oxidase 
(MAO) inhibitors (e.g., phepclzi ne), selecti ve serOlonin-reuptake inhibitors 
(SSRI~). and bellzodiazepines (e.g .. alprazolam. clonazepam). When chousing 
among the available drugs: clinicians should consider thei r accept:mce and 
tolembility by palienls; their ability tn reduce orcliminatc panic a!lacks. reduce 
clinically important anxiety and dis:tbility secondJlry 10 phobic avoidance. and 
ameliofl1le other common comorbid condi tions (sut.:h 'IS depression): ilnd their 
ability to prevent relapse during long-tenn therapy. Bccause of their beller 
tOlerability when compared with other ngen!s (such us the tricyclic antidepres
~ants und benzodia1.epines). the lack of physidll ' dependence problems com
monly ussociuted with bcnzodiuzepines. and efficacy in Ipanic disorder with 
cumorbid conditions (e.g .• depression. other anxiety disordt.>fs such as obses
sivc-compulsive disorder. alcoholi sm). many clinic ians prefer SSRls as tirst
line therapy in the management or panic disorder. If SSRltherapy is ineffective 
or is not lolcr.lted. usc of II tricyclic untidepressanl or a bcnzodinzepine is 
recommended. . 

• Bipolar Disorder F1uoxetine has been used for the shon-t enn treat-
ment of :lL'ute depressive episLXlest in a limited ntimber of patients with bipolar 
depressiont (bipolar disorder. depressed). In one poorly controlled study, Iluox
etine was more effective than imipramine. and each drug was inore crfective 
than placebo in the manageillentilf depression in paticnts with bipolar disorder: 
lluo,;etine appeared 10 be particularly effective in reducing anxiety alld somatic 
symptoms in these patients. However. because thd drug lms been reported to 
cause manic rcnctions in some patients. Ihe possibility that hypomanic or manic 
attacks may be precipitated in paticllts with bipolar di~order must be consid
ered. In addition. some exper1s have reponed an association betwccn usc of 
anlidcprcssanls and the development of r:lpid cycling and mixed affective stutes 
in patients with bipolar disorder, suggest ing that such usc may worsen the 
ovemll course nfbipol:lr disorder in thesc patients. Consequell tly. thc Amcrican 
Psychiatric Association (A PA) docs nOl recommcllli use of antidepressantmon
otherupy in patients with bipolar di sorder. Initiution or optimization of dosages 
of maintenance agents (j.e., lithium. I:unotrigine) are considered lirst-line ther
apies for the management of ucute episodes of depression in patients with 
bipolar disorder. While the addition of either lamOlrigine. bupropion. or' pa
roxetinc currently is recommended as the next step for patients who fail to 
respond 10 optimum dosages of maimcnance agellls.the APA stutes Ihat other 
SSRls (e.g .. Iluoxetine) can be used as 1111 alternative to Ihese agents. For funher 
infomtUl'iun on the manngement of bipolardisurdcr. sec Uses: Bipolar Disorder. 
in Lithium Suits 28:28. " 

Fluoxetine also is used in combination with olanzapine for thl! treatment 
of ucute depressive episodes in patients with bipolar di sorder. In 2 randomized. 
double-blind studies of 8 weeks' duration comparing a lixed combi nation of 
nuoxetine and olanzapine (Symbyux lD ) with olanzapine monotherapy and pla
cebo. the fixed combination Wexiblc d:lily dosages of fl Illg olanzupinc and 25 
or 50 mg or fluoxetine or of 12 mg of olanzupine and 50 mg of Iluoxetinc) wa,> 
more effective than ol:mzapine monOlhernpy (5--20 mg daily) or placebo in 
improvemcnt in depressive symptoms as assessed by the Montgomery-Asberg 
Depression Rating Scale (MADRS). Although the manufacturer states Ihat ef
licaey beyond 8 weeks' durution remains 10 be established . patienl.~ have re
ceived the fixed combination for up to 24 weeks in clinical tnals. Clinicians 
who clect to extend therapy beyond 8 weeks should ree\,uluate the risks and 
benefits of co~ tinued therapy periodically. it 

• Obesity Fluoxetine has been used in n limited number of patients for 
the short-tcon management or exogenous obcsityt. In a controlled study. obese 
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Fluoxetine 

(i.e .. more than 2/)% overweight} . nomlcpressed individuals receiving fluoxe
iine (:Ivcrage dosage: 64.9 mg daily). benzphetamine hydrochloride (avemge 
dosage: 97 mg duily). or placebo concurre ntly with reduced food int ake and 
increased exereise for 8 weeks lost <In average of about 4.8. 4. and 1.7 kg. 
respective ly. FluoxelinC-1feated p<ltienls who usually ex perienced carbohydmte 
cravings reportedly lost more weight during thi s study than those who did nm 
experience such cravings. (See Phumtacology: Effects on Appetite and Body 
Weigh!.) 

In a study evaluating the safclY of Iluoxetine therapy in the marmgement 
of exogenous obes ity. the drug was generally welltolc rnted. The adverse effcct 
prolile of the drug in nondepressed obese patients appeared to di ffer somewhat 
from that in depressed patients receiving s imilar dosages of the drug; obese 
pmients reportedly ltad u higher incidence of fmigue and :1 lower incidence of 
nausea . anxiety. and tremor. Unlike amphet:lminc.~. the potential for addiction 
to or abuse of Iluoxetine appears to be minimal (see Chronic Toxicity). and 
tolenmcc 10 Ihe. drug's anorectic and weight·reducing erreel'i has nOLbeen re
ported to date following short-term admin ist mtion. However, long-term slUdie.'i 
are necessary to fully dctennine whether tolerance. develops during chronic 
fluoxetinc therapy aod to fully establish the re lUlive efficacy and safety of 
nuoxetine in tbe management of exogenous obesity. 

• Caiaplexy FIUDXetinc has been used for Ihe symptomatic management 
of cataplcxyt in a limited number of p:ltients with cataplexy and associated 
narcolepsy. In one study. the drug appeared to be :LS e ffective as clomipramine 
in rcdudng the number of cataplexy :lIIacks in patients concurrent ly receiving 
CNS stimulant s (e.g .• dextroamphewmine) for the symptomatic management 
of associated nll rcolepsy. 

• Alcohol Dependence Like ~ome ol her selective serolOnin-reuptakc 
inhibitors (SS Rls; e.g .. d talopram , zimdtline [,not commercially available in 
the US) ;. nuoxe'tinc has been used in the ,'nanaL!cment ufalcohol dcpcndencct. 
However. studies of SSRls have generally sh~wn moUest dfccls nn' alcohol 
consumptiun. In a li tuited numher of early-swgc prublem drinkers (who drank 
an averuge of about 8 drinks daily prior 10 therapy), alcohol consumption W:l~ 
re'ducetl by an average M 17% in patients receiving 60 mg of nuoxetine daily; 
however, response showed considerahh: interilldi vidual variability. and alcohol 
consumption was not altered substantially in problem drinkers receiving 40 mg 
of the drug dai ly. It has been suggeslCd that the cl in ic,,1 effec ts o f SSRls in the 
m:m:lgemellt of a lcohol dependence Illay only be transient. In patients with 
mild to moderate alcoho l dependcnc~ . alcohol consumption is substantially 
decreased for only the tirsl 1--4 weeks of nuoxetine therapy or first 12'weeks 
of citaloprum therapy. Additional study is required 10 fully ~etemline the safety 
and efficacy of nuoxetine in the management of alcohol dependencc. {See 
Pham):lcology: Effects on Alcohol Intake and also sce Drug Intcmctions: AI
cohol.l 

• Myoclonus Flu(lxetinc has been used fur the management of illlentioll 
myoclonust. including postanoxic al.: tion myoclonusj ami progressive action 
myoclonust. in a limited number of patients. Although nuoxctine alone wa." 
not e ffecti ve in improving myoclonus, speech abllonnuli ties. gait :Jbnonnalities, 
or overill! performance on neurolog ical examination in .~ uch patients. the drug 
qid uppear to potentiate the therapeutic effects of comh ined oxitriptull 0-5-
hydroxytryplo'phan. 1-5HTPf and carbidopa therapy in some patient s. In addi
tion. nuoxetine reportetl ly reduced the dosage requirement of oxitriptan and 
the incidence of adverse GI effects (e.g .• diarrhea. abdominal c ramps) associ
ated wit~ such thempy. Fi'uoxetine used in combination with oxitript:ln a lso 
has exhi bi ted antimynclonic activ ity in animals. (Sec Phannaco[ogy: Other 
Effects.) However, because toxic effec ts have been rcported in some patients 
concurrc(l tly receiving fluoxetine and tryptophan. a serolOllergk agent 'that is 
slruclu rally similar 10 ox itriptan (sec Tryptophan and Other Serotonin Precur
sors under Drug Interactions: Serolonergic Drugs). further study and experience 
arc needed to full y detenninc the safe ty and efficacy of combined thempy with 
nuoxetine and oxitriptan-carbidop:r in the management of intention myoclonus. 

• Premature Ejaculation Like some Oilier SS Rls, lIuoxetine has been 
used with some succc.~s in the treatment of premature ejacu laliont. In a pla
cebo-cootrolled study, f1u oxetine produced substant ial improvemellls(;ompared 
with placebo in time to ejacu lation and was well tolerated in most patients. 
However. in ,a comparuti vc study. patients rcceivi ng ei ther clomipramine or 
senraline reported a greater increase in mean intravaginal ejaculati on lmency 
time and a greater patient sexual satisfact ion ratin!! than tllO.~e receiving either 
nuoxelillc or placebo. Although the ml'chanism uf action o f ~SRls in delaying 
ejacul:rlion is unclear. it has been suggested that these drugs may be p:Trticu larly 
useful in palie nts who fa il or refu~e behavioral or psychot herapeutic lTealment 
or when partners arc unwilling to coopcrme with such therapy. 

Dosage and Administration 

• Administration FluQXetine hyd rochloride is adminisle red orally with· 
out reg;Lnl to meals. 

Fluoxetine hydrochloride conventional capsules. tublels. atill solution arc 
administered once or twice daily; the de layed+rel ense cupsu les are adm inistered 
once weekly. For the initi"l m:rnagel11cnt of deprcs.~ ion. obsessive-compulsive 
disorder, premenstrual dysphoric disorder. or bulimia nervosa. the drug gen
erally is <Ldministered once daily in the morning. If the dosage exceeds 20 mg 
daily. Ihe manufacturer and some clinicians state thm fluoxetine should be 
administered in 2 divided doses daily (prefembly in the moming and at noon). 
However. limited evidence suggesL~ that no cl inically important diffe rences in 
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eithcr the efllcucy or incidence of adverse effects exist with once-d:lily (in Ihe 
morning) versus twice-dnity (in the morning :lIltl:r1 noon) administration of the 
drug. If sedation occurs during l1uoxetinc therapy. administering the. second 
dose al bed time ralher than a t noon mav be useful. Because Iluoxetine and its 
principal active metabolite have re!;Lti \:cly long h;Llf-li ves. the drug has bee n 
adm inistered less frequently than once daily (e.g .. every 2-7 days). particularly 
during maintenance Ihempy. Fluoxcline delayed-release capsulcs arc admin
istered once weekly as maintenance therapy in the management of major de
pressive disorder in p:lIients who have responded to daily administration of the 
drug. Some clinicians have suggested that conventional nuoxetine preparollions 
administered less frequently than once daily (i.e .. three 20-mg capsules once 
weekly)' mny al so be effective as maintenancc therapy in Ihe lll:rnage01enl of 
major depress ive disorder. but such dosing regimens should be l'Onsidered in· 
vest igational ill this time :rnd require additional study to contirnl their sufety 
and efficacy. I 

Because of the prolonged elimination of fluoxetine and its aclive metaho lite 
from the body. mi ssing a dose o( the drug alice sleady-stute (oncentmtions 
have been uchieved is unlikely to result in substantiul alterntion s in plasma 
Iluoxetine or nortluoxetinc concentrations. 

• Dosage Dosage of l1uoxetine hydrochloride is expressed in lenns of 
fluoxelinc . 

In titnLtjng dosage of or discontinuing f1uoxetine therapy. the prolonged 
elimination half-life of l1uoxetine and nornLloxetinc should he considered, Scv· 
eral weeks will be required before the fulll!ITecl of such alte rations is rcalized. 

The manufacturers and some clinicians recommend that an interval of ilt 
leasl 5 weeks e lapse between discouii nuancc o ffluo . ...:el inc thcrap)' and ill iti:ltiun 
of monoamine ox idasc (MAO) .inhihitor therapy. and that at least 2 weeks 
e lapse follnwill!,! discontinuance of an MAO inhibil llr prior 10 initi.uion of 
nuoxeline therapy. For ;Ldditional ' infonnation on potentially serious drug in
tembions Ihat may occur between IIuoxetinc and tvlAO inhibitors nr ot her 
seHllOnergic agents . sec Cautions: Precautiuns and Contraindications and see 
also Drug Interact ions: SeTOtoncrgic Drugs. 

Withdraw:i f symptoms, incl uding dysphoric mooel. irritabil ity, agitalion. 
dizziness. anxiety. confusion. headache. lethargy. emotionaf lability. insomnia. 
hypomania. and sensory di sturbances (e.g .. pareslhesias such as electric shock 
sensations ). have been rep()rted fo llowing discont inuance of fiuoxelinc and 
olher selective serotonin.rcuptake~nhibi tors (SSRl s), part icularly upon abrupt 
discontinuance. While these events are glonerally sel f- limiting, there hnvc been 
reports of serious discontinu ance symptoms. If fluo xetine is to be di sco11li nued. 
the 'mnnufnclUrcr recommcntls that the d(J~age be tapl'rcd graduaJ1y und the 
patient closc ly monitored for these manifestations. Abrupt di scontinuance 
should he ilvoided whenever possible. If intolemble symptoms occur follow ing 
a decrease in the dos:'ge or upon disl'ol1linuance of Iher-Ipy. nuuxeline thempy 
may be reinstituted at the previously prescribed dosage. Sub~equently. the cli
nician may continue decrens ing the dosage but at a more gradual rule. Plasma 
concentrati ons of nuoxetine and norlluoxetine (the principal me\1lbolite) de
cline gradually after ce.'is:niun of therapy. which may minimize the risk of 
withdmwal symptoms. 

Palicnls receivi ng Ilu()xetine should be monitored for possible worsen ing 
of depression. suicidulity. or unusual changes in behuvior. especially at the 
beginning of Iherapy or during periods of dosage adjus tment. (See C:rutions; 
Precaut ions and Contraindications.) 

:Wajor Depre ...... ;,'e Disorder Adult Ousagc. For the management of 
major depression. the recommended initial dos:rge of lIuoxetine in adults is 20 
mg daily. However. some clinicians suggest that fluo xe tine therapy be initimed 
with lower dosuges ' (e.g .. 5 Illg daily or 20 mg every :! or 3 days). Although 
symplomatic re lief may be upp:lrcnt wi thin the lirst 1-3 \\:eeks of Iluuxeline 
thempy. optimum amidepressant effect usually relluires at least 4 weeks or 
more of Iller-ipy with the drug. If insufliciem cl inicill impruvemem is ilpparent 
after sevcrnl wcek .~ of nuoxet ine therapy :u 20 mg daily. an increase in dosage 
may be consitle red. Eflicacy of Iluoxctine for major depression was demon· 
slratcd in clinicultriul s employing lO-HO illg daily. Studies comparing nuox
etine 20. 40. and 60 mg daily to placebo indicate that a dosage of 20 mg daily 
is suffic ient to obtain a satisfactory response in most adults with miTjor de
pression. Au()xetinc dosnges up to 80 mg daily have lh!cn ndmi nistered in some 
patients, and do.~ages as low as 5 mg daily may be effecti ve in some pm ients 
with depression.t In additi on. in a study ill moderately depressed patients. in· 
creasing the tlosage of nuuXetine from 20 rng to 40 or 60 mg duily did not 
result iri substanlial improvemenl in depression but WHS ussnciated with an 
increase in cefluin adverse eflects (e.g .. nausea. :m:< ic ty. diarrbea. dry mouth. 
weight loss). The manu facturer states thal the maximum tlosage of nUllxetinc 
in adults with major depression should lint exceed AO mg daily; however. some
what hi gher dosages (e.g .. 100- 120 Illg dai ly) occasionally have been lISl'tl in 
patients who did nol respond adequately 10 lower dosnge.~. 

When fluoxetine h)'drochloride deJuycd· rcJeasc l'lTpsulcs are used for the 
continuing munagement of major depress ive disorder. the recommended dos
age of liuoxetine is 90 mg once weekly begi nning 7 days :Ifter the lasl dose of 
nUllxetine 20 mg daily . If:r sllti .~ fal.:t{)ry response is not muimained with once 
weekly administrollion. consideration may be given to reestablish ing a da ily 
dosage schedule. 

As with the usc of nuoxet inc for other indications. lowt= r dosages or less 
frequent dos ing regimens should be considered for geri:rtric patients. p:ll ie nt s 
with concurrent disease. and patients receiv ing multiple concomitant drug ther
apies. 
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)'l!diutric D0S3ge. For the manugemenl of major depressive disorder in chil
dren ilnd adolescenl .. 8-18 years of i.lge. the recommended initial dosage of 
fluoxetine is JO or 20 mg daily. Ir Iherap}' is initiated at 10 mg dai ly. it can be 
increased after I week to 20 IIlg daily. Because higher plasma fluoxeline con~ 
cenlralions occur in lower weight children. the manufacturer states that both 
the initiul and target dosage in lower weight children may be [0 mg daily. An 
increase in dosage to 20 mg tlaily may be considered after several weeks in 
lower weight ch ildren if insuflicient clinical improvement is observed. Because 
a rJre but serious drug interuction may occur in depressed children and ado
lescents with comorbid attenlioll-deficit hyperactivity disorder (ADHD) who 
receive stimulanls and selective serotonin-reuptukc inhibitors concomitantly. 
some expens recommend u maximum fluoxetinc dosage of 20 mg cluil)' in such 
patients. (Sec Tramadol and Otiter Serotonergic Drugs under Drug Interactions: 
Serolonergic Drugs.) 

Durutiun urThcrupy. The opl imum duration of fluoxetine therapy required 
to prevent recurrence of depressive symptoms has not been establishecl to date. 
However, many experts stute that ncute depressive episodes require several 
months or longer of sustained antidepressant therapy. Systematic.: evaluation of 
fluoxctine has showll Ihat its antidepressant efficac.:y is muimuined for periods 
o f up to approximately 9 months fo llowing 3 months of open-label,acule tre.n~ 
ment ( 12 months tOlal) in adults receiving 10 mg daily as conventional fiuox
Cline capsules or for periods of up to approximately 6 months willi once-week ly 
dosing of the 90 mg delayed-release nuoxetine capsules following 3 months 
of open-label trcatmem with 20 mg once daily as convemional fluoxetine cap
sules. However, the therapeutic equivalence of once-weekly admini!ar.ttiqn of 
the 90-mg delayed-release capsu les with that of once-daily administrat ion ,of 
the 1()·mg eonvent iomll prepar:uions for delaying time to relapse ha.~ not been 
estuhlhihed. In addition . it ha.~ not been detennined to date whether the dosage 
of the ullIidepressan{ necessary to treat acute symptoms of depression is the 
s'lInc as the unsagl! necessary tll prevent recurrence of such symptoms. If Iher
apy with the drug is prolonged. the lowest possible dosuge should be employed 
:lnd the need for cominued therapy reassessed periodicully. 

Switching Til or From Othcr Antidepressants. Because concurrent usc of 
fluoxeline ami a tricyclic antidepressant may resuh in grealer thun two- to 10-
fokl elevations in pla...o;ma tricyclic antidepressant concentrntions, dosage of the 
tricyclic amidepressilnt may need to be reduced and plasm.) tricyclic coneen
tnllions may nC'ed to be monitored temporarily when fluo,xetine is administered 
com:urrelllly or has heen recently discontinued. (See Drug Inlernctions: Tri
cyclic and Other Antidepressants.) 

Because of the potential risk of serOlonin syndrome. the manufacturer rec
llnullends that an interv:11 of at leusl2 weeks elapse when switching u patient 
from a monoamine oxidase (MAO) inhibitor 10 Iluoxetine. Becau.~e both fluox
etine and its principal metabolite have relatively long half-li ves. the manuf3c
turers lind some clinicians recommend that at least 5 weeks elapse between 
discontinuance of nuoxctine ther.lpy and initiation of MAO inhibitor thempy. 
(Sec Drug Interactions: Scmtoncrgic Drugs.) 

Ob.\·cssb'e-ComplllsiJ'e Di.'wrder Adult Drn;ugc. For the manage
ment of obsessive-compulsive disorder, the recommcmled initial dosage of 
Iluoxctine in adults is 20 mg once daily. Because a poss ibl e dose-response 
relmiollship for effectiveness was suggested in one clinical study, an increase 
in dosage may be considered following several weeks of therapy if insumcient 
clinical improvement is observed. The manufacturer recommends fluoxetine 
uos:lges of 2U-60 mg daily for the treutment of obsess ive -compu lsive disorder; 
dos:lge.~ up 10 80 mg daily Imve been well tolerated in dinical studies evaluating 
the drug in adults with obsessive·compulsive disorder. The m:lIlufacturer Slates 
thatllumetinc dosa!;!e should not exceed RO mg daily. Like l1uoxetinc's anti
deprcss:lnt effect. the full therapeutic effect of the drug in pmiems with obses
s ive-compulsi ve diso rder may be delayed until 5 weeks of Ilu(lxetine thempy 
or longer. , 

Pcdiatric Dusagc. For the munagement of obsess ive-compulsive disorder, 
the recOlTllllended initial dosnge of fluoxetine in chilclren lind udllJcscents 7-17 
years of age is 10 IIIg ,ollce daily. In adolescents and higher weight ch ildren. 
the dosage should be increased to 2() .mg daily after 2 weeks; udditiollal dosage 
increases may be considered afler several morc weeks if insufficient clinical 
improvement is observed. In lower weight children. dosuge incrcases may be 
considered afte r severJI wceks if insufficient clinical improvemt.'nt is observed. 
The manuf.acturer recommends nuoxeline dosages o f 20-60 mg daily Jor ad
olcscents and highcr weight child ren and Ouoxetinc dosages of 20-30 mg daily 
for ImYC'r weight chi ldren for the treatment of ob~essive·compulsive disorder. 
In lower weight children. the mUllufacturer states that cli nical experience with 
Iluoxe tine dosages exceeding 10 mg daily is minimal and thul there is no ex
pericnce with do.~agcs exceeding 60 mg daily' in such patients. 

IJuration ufThcrapy. Although the eflicaey of fluoxctinc for long-Ienn use 
(i.e .• longer than 13 weeks) has nOi been demonstrated in controlled studies. 
patients huvc been continued on the drug under double-blind conditiom for up 
to un additional 6 months wilhout loss of benefit. The manufacturer and many 
('xperlS state that obsessive-compulsive disorder is chronic and requires several 
months or longer of sustained therapy. Therefore. it is reasonable to continue 
thempy in responding patients. If fluo xetine is used for extended pcri<xls. dos
age shou ld be adjusted so that the patient is maintained on the lowest cfrective 
dosage, and the need for continued therupy with the drug should be reassessed 
periodically. 

Premenstrual Dysphoric Disorder For the manugement of premen
stnml dysphoric disorder (prev iously late luteal phase dysphoric disorder), the 
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recommended dosage of lJuo:<etine is 20 mg once daily gi ven continuous ly 
throughout the menstrual cycle or ill1emlillcntly (i.e .. onl y during the luteal 
phase, staning 14 days prior 10 the anticipated onset of menslruation and con
tinlling through the first fu ll day of menses). The intennitlent dosing regimen 
is then repeated Wilh each new menstrual cycle. Decisions regarding which 
dosing regimen to usc should be individualized. In a clinical study evaluating 
continuous dosing of Iluoxetine dosages of 20 or 60 mg once claily . for the 
treallllent of prememtrual dysphoric di sorder (PM DD). both dosages were ef
fective but Ihere was no evidence lilal the higher dosage provided any additional 
benefit. TIle manufacturer states tlmt dosages exceeding 60 mg daily have not 
been syslematicully studied in palients with PMDD and that 80 mg daily is the 
maximum dosage of fluoxetine for the management of PMDD. 

Clinical studies using fluoxctinedosagcs ofl0 mg daily given intermittently 
or continuously have shown that the eflicac)' of (he drug in the treatment of 
PMDD is maintained for up to 3 or 6 months, respectively. Patient s should be 
periodically reassessed to determine the need for continued treatment. Discon
tinuance of the drug (evell after more lhan I year of therapy) has resulted in 
relapse of PMD D within approximately 2 menstrual cycles. 

Eatitlg Disorders Bulimln Ncrvusa. For the management of bulimia 
ncrvosa in adults. the recommended dosage of flumetine is 60 mg daily. ad
ministered as a single dose in the morning. TIle manufacturer .~ta tes that in 
some patien\s. oral dosage of the drug may be curefully titruted up to the 
recommended initial dosage over a periOli of severul days. However, since 60-
Illg doses of fluoxetine were found to be well to leTated. the APA states that 
many dinicians initiate lrealment for bu limiu nervosa at the higher dosage, 
titrating downward as necessary to minimize adverse effects. Fluoxetine dos
ages exceeding 00 mg daily have not heen evaluated in patients with Qulimia. 

Sy.~1ClIlutk: evaluation of fluox etine has demnnslruted that it s efJicacyl jn the 
trcaiment of bulimia !lervosa is maintained for periods of up to 12 months 
following 1 mOllths of acute treutllleni in patients rece iving 60 tng daily us 
l'llnverliinnal fluoxeline capsules. Pending fUrlller uccumulation of data, mosl 
clinicians recommend that antidepress(lnt therapy, including Ouoxeline, he con
tinued for at least 6- 12 mo~ths in pat ients with bulimia nervosH before at
tempting to discontinue therapy. If nuoxelinc is used for extended periods, the 
ma~uf:l(.: turer sta tes ihat the ncccl for cOlltinuc~ thef:lpy should be reassessed 
periodically. I 

Anurexia Ncn·usa. Although safelY and emcucy of Ouoxetine for the man
agement of anorexia nervosat and oplimal dosage of the drug for this disorder 
have not been established. liuoxeline has been given in a dosage of 40 Illg daily 
in weigll1-re .~lOrcd patients with annrex ia nervosu. 

Pall;c Disorder For the m,mugernelll of panic disorder. the recom
mended initial dosage of fluoxetine in adults is 10 mg daily. After I week. the 
dosage should be increased to 20 Ill!,! once duily. If no c1inic'll improvement is 
appOlrell1 after several weeks of lluoxetine ther"py a t 20 mg daily. an increase 
in dosage may be considered. Efficacy of the drug was dC'monstr:lled in clinical 
trials employ ing 10-60 mg daily. Huwever, the most frclluently administered 
dosage ill flexible-dose clinical studies W:IS 20 mg daily. As with the usc of 
fiu oxeline for other indications. lower dosages or less frequent closing regimens 
should'be consitlCrcd for geriatril' patiellis and palicllIs with concurrent diseuse 
or those receiving multiple concomitant drug the'rapi~. The m'anufacturcrstutes 
that fillilxetinc dosages exceeding (,U Illg Jaily have not been systemutically 
evalullted in pUlients with punic disorder. \ . 

The optimum duration of tluoKet ine therapy lrequired to prevent recurrence 
of panic disorder has not been est:lblishcd 10 date . TIle manuf:'u':lure r states that 
the eflicacy of tluoxetine beyond 12 weeks of the rapy ha...<; not been demon· 
strJled in commlled studies. However. the manufac turer and some clinicians 
state thm panie disorder is chronic :lIId requires several months or longer of 
sustained therapy. TIlcreforc. it is reasonable 10 continue therapy in responding 
patients . TIle manufacturer recommends, however. Ihat patients be rcas.~essed 
periodically to delennine the need for continued therupy. ' 

Bipolar Diso'~der Munuthcrapy: " For tl~ e slmrt-tenn treatment ' of 
acute depressive episodes in plllients wi th bipolardisordert, fluoxeline hns been 
given in a dosage 01'20-60 mg daily. Because of the risk of developing m.mic 
episodes assoc iated with antiJepress:ml thcmpy in patients with bipolar dis
order. many clinicians recommend using the lowest effective dosage of fluox
cline for the shoncst time necessary using the antideprc!>sllnt in conjunction 
with a mood-st:lbilizing :lgent (e.g .. lithium ). 

Combin::Jliun Therapy. '· When used in fixcd combination with obnzapine 
for acute clepre.~sive episodes in patients with bipolar disorder. fiu()xetine is 
administered once daily in the evening, usually initiaiing thempy with a dosc 
of 6 mg of olunznpi ne and 25 Ill!:!, of fluoxetine (Symbyax't. 6/25). 'fhi ~ dosage 
generally should be used as initial and maintenance therapy in pll1ieTlts wilh u 
predisposition to hypotensive reuclions, patients wjth hepntic impai[rtlent. or 
those with fHCtors that may slow metabolism of thc drugs(s) (e.g., female gen
der, gerilllric age, nonsmoking slalus); when indicated. dosage should he es
cal;\led with caut ion. In olher palients. dosage can be increased according to 
patiellt response and IOlerance as indicated. In cl inical lrials , antidepressive 
emcaey was demonstrated at olanzapine dosages ranging from 6-12 Illg daily 
and fiuo:<eline dosages ranging from 25-50 mg daily. Dosages c,"\cecd ing 18 
mg of planzapine and 75 Illg of fluoxeline have not been evaluated in clinical 
slUdies. 'I " 

Cataplexy For the management of eatllplexyt. Ouoxetine has been 
given in n dosage of 20 mg once or twice' daily in conjunction with eNS 
stimul an t therupy (e.g .. methylphenidute. de.xtroamphetmnine). 
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Fluoxetine 

Alcohol Dependence For the mnnagement ,of alcohol depcndcncet . 
tluoxetine has been givcn in.a dosagc of60 mg daily. Studies have shown thilt 
reductions in alcohol intake occur only with dosages of selective serOionin
reuptake inhibitors thai arc higher than the average therJ.pcutic dosages used 
in depression. Alcohol intake in putiellts receiving lower dosages of iluoxeline 
(40 mg daily) was comparable to that of pmients recciving pluccbo. 

• Dosage in Renal and Hepatic Impairment Thc nced for modifi
cation of Huoxetine dosage in pmienls with renal impainnent hus not been fully 
detcnnined to date, and the drug should be used with caution in such patients. 
Although the elimination of fluoxetine and norfluoxctine following single-dose 
administration does not appear to be altered substantially in patients with renal 
impaimlcnt, multiple-dosc studies arc needed to detennine whether accumu· 
lation of the parent drug and/or its metabolites occurs during long-tenn flUO ll
ctine therapy in patients wi th severe renal impainnenl. (See Pharmacokinctics.) 
The manufactutw and some clinicians state that a reduction in dose and/or 
frequency of administration of Huoxcrine should be considered in patients with 
renal impairment. particularly those with severe renal impairment. Supplemen
tal doses of Huoxetine during hemodialysis do not appear 10 be necessary since 
the drug and its aClive metabolite norfluoxetine are not removed substamially 
by hemodialysis. 

Since lIuoxctine is elttcnsively metabolized in the livcr. elimination may be 
prolonged in patients with hepatic imp<'lirmcnt. Thcrefore. the manufacturer and 
some clinicians recommend a reduction in dose and/or frequency of adminis
tration of Iluoxeline in patients with heputic impai rment. Some clinicians rec
om mend a 50% reduction in initial Iluoxetine dosagc for patients with well
compensated cirrllosis; however, patients with more substantial hepatic 
inipaimlent. panicularly thuse with severe disease. will require careful indi vid
ualizalion of dosage. Subsequent dosage adjustment based on the tolerancc and 
Iher-Ipeutic response of the paliem has been recommended in patients with 
hepatic impainnent. 

• Treatment of Pregnant Women during the Third Trim~ster 
Because some neonates exposed to !\uoxet ine and other SSR!s ,or selective 
serotonin- and norepinephrine-reuptake inhibitors tSNRls) lat~ in the third tri
mester of pregnancy have developed severe complications. co~sider~tion may 
be given 10 cautiously tapering Iluoxctine therapy in the third trimester prior 
to delivery if the drug is administered during pregnancy. (Sec Pregnancy under 
Clutions: Pregnancy. Ferti li ty. and L:lctation.) 

Cautions ,I 

The adverse efrect profile of Iluoxetine is similar to thai or bther selective 
serotonin-reuptake inhibitors (SSRl s: c.g .. citalopram, escit:l lopram, fluv(}x
amine. paroxetinc. sertralinel. Because fluoxetine is a highly selective scm· 
tonin-reuptake inhibitor with lillIe or no effect on other neurotransmillers, Ihe 
incidence of some adverse effects commonly associated with tricyclic antide
pressunts. such as anticholinergic effects (dry mouth. dizziness, constipation), 
;l(lver.~e cardiovascu lar effects. drowsiness . and weight gain , is lower in patients 
receiving fluoxetinc. However, certain adverse GI (e.g .. nausea) and nervous 
system (e.g., anxiety. nervousness.! insomnia) effects appear to occur more 
frequent ly during fluoxeline therapy limn during therapy with tricyclic anti
depressants. 

In controlled studies. Ihe most common adverse reactions occurring more 
frequently in adults receiving fluollctine than in those receiving placebo in
cluded nervous sysiem effects such as unxicty. nervousness, insomnia, drows
iness. futigue or asthenia. tremor. and dizziness or lightheadedness; GI efreets 
such as anorexia, nausea, and diarrhea; vasodi lation; dry mouth; abnormal vi· 
sion; dl:creased libido; :lbnonnal ejaculation; rash: and sweati ng. Discontinu
ance of fluoxet ine therapy was required in about 15% of udults, principally 
because of adverse psych iatric (e.g., nervousness, anxiety, insomni:l), othe~ 
nervous system (e.g .. dizziness. :lstheniu, headache), GI (e.g .. nausea), and 
dernmtologic (e.g., rash. pruritus) effects. Because of thc relatively long elim
ination half-lives of llu oxet ine and its principal metabolite norfluoxetine. the 
possibility that some adverse effects may resolve slowly following discontin
Uance of the dmg shou ld be considered. 

In controlled clinical trial s, adverse effects reponed in adults with weekly 
udministrJ.tion of Iluolletine delayed-release capsules were similar to those re
ported with daily administration of convcmional capsules. Diarrhea and cog
nitive problems occurred more frequently with the delayed-relcase fomlUlation 
compared with the conventional capsules. I 

Common adverse effects associated with fluoxetine thempY' for major de
pressive disorder or obsessive-compulsive disorder in children and adolescents 
7 years of age and older are generally similar to those observed in :ldults lind 
inclu<Je nausea, tiredness, nervousness, dizziness. and diflic4lty concentrolting, 
However. manic re<.lctions, including mania and hypomania, were the most 
common lIdvcrse evellts associated with discont inuance orthe drug in 3 pivotal, 
pediatric. placebo-controlled studies. These reactions occurred in 2.6% of pe
diatric patients receiving Iluoxetine compared with 0% of those receiving pla
cebo and resulted in the discontinuance of fluoxetine in 1.8o/q of the patients 
during the. acute phases of the studies combined. Consequently, regular mon
itoring for the occurrence of mania and hypomania is recdmmended by the 
manufacturer. 

The usual cautions :md precautions of olanzapine shou ld be observed when 
fluoxetine is used in lixed combination with the antipsychotic. 

• Nervous System Effects Heudachc has occurred in approximately 
20% of patients receiv ing fluoxetine and h;lS required discontinuance of therapy 
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in less than 1.5',"c> of pmients. Nervousness and anxiety have occurred in about 
15 and 9% of putients, respeclively. and insomnia has occurred in about 14% 
of patients rece iving the drug; such effects appear 10 be dose-related and have 
required discontinuance of therapy in approximately 5% of fluoxetine-treated 
putienl~. However. because insomnia is a symptom also associatcd , with de
pression, relief of insomnia and improvement in sleep pattems may occur when 
clinical improvement in depression becomes appa.rent during antidepressant 
thempy. Thc manufacturer and some clinicians slale that a sedative (e.g., a 
shon-acting benzodiazepine. chlorJ.1 hydrate) may be. administered to plllients 
who experience insomnia or nervousness early in therapy; however, the pos
sibility that Iluoxetine may interact with some benzodiazcpincs (e.g. : diazepam) 
shouh.l be considered. (Sec Drug Interactions: Benzodiazepines.) , 

Drowsiness and fatigue or asthenia reponedly occur in about 12 and 4%. 
respectively. of patients receiving f1uoxetinc thempy. Tremor and dizziness 
have occurred in aboul 8 and 6% of patients, respectively; the incidence of 
dizziness may be dose-related. Adverse nervous system effects reponedly oc
curring in approximately 1~1% of p,lIients include sedation, sensation distur
bance, lie.htheildedness . confusion. myoclonus, agitation, amnesia. and de
creased concentration. Abnortnal dreams and agitation have been reponed in 
more than I % (if patients receiving Iluoxetine therapy . , 

Hypomania. m;lnia, and manic reaction have been reported in 1% or less 
of patients receiving Il uo:<ctine. including \hose with depression or obses.'iive
compulsive disorder. In addition. mania reportedly occurred following admin
istrati9n of a higher thun n:colmnfndcd dosage (140 mg daily) in a patient with 
major depression re fractory to conventiurpl antidepressant therapy; this patient 
suhsequently responded to a lluoxetine dosage of 60 109 daily without apparent 
adverse effects.' Such reactions have occurred in patients receiving other anti
depressunt agents and may be C;tused by antidepressant-Induced functional in
creases in catecholamine activi ty within the CNS. resulting in a "s'Yitch" rrom 
depressive 10 manic behavior. There is some evidence !hnt patients wilh bipolar 
disorder may ~e more likely to experience antidepressant-in.duced hypomanic 
or manic reactions than patients without evidence of this disorder. ,In addition. 
limited evidence suggCS\S thai such reactjons may occur m~re frequently in, 
bipolar depre ssed patielJL~ receiving tricyclics and le\rucyclics (c.g .• maproti1 
line. mianserin Inot commercially avai lable in the US J) than in those receiving 
SSRls (e.g .. cilalopram. esc ilaloprJ.m. fluo;(etine. fluvoxamine. paroltetine. ser
(mline ). Howeve r, funher studies ore needed 10 confirm these findings. 

Extmpymmidal reuctions, including acute dystonic reactions. tortico llis. 
bucca lingual syndrome. and akathisi:l. have ~curred rnrely in patients receiv
ing Iluoxetine . An e xt~apyramid.\1 reaction consisting ortonicoJlis.jaw rigidity. 
cogwheel rigidity. and loss of fluid 11100ion in gait reponcdly occurred in one 
patient several days after initiation or,lluoxetine therapy. but responded rapidly 
10 an anticholinergic ulltiparkin.,onian agent (i.e .. trihexyphenidyl) and did not 
recur despite continued fluo xetine therapy. Serum prolactin concentrations 
were increased and CSF 3-melhoxy-4-hydroxyphenylacelic acid (hof!lovanillic 
acid, HVA) com:entrations were decreased in this patient, suggesting that a 
decrease in dopaminergic activity (pussi~ly as u resull or,enhanced serotonergic 
neurotr:msmission) mav have contribu ted to the rcaction. 

Although a causal relationship to the drug has not been established, sero
tonin syndrome and neuroleptic mali gnant syndrome (NMS)-lili:e r~actions also 
have been reponed rarely in patieilis recei ving fluoxetinc. other SSRls, and 
se lective serotonin· and norepinephrine-reupluli:e inhibitors. (See Cautions: 
Precautions and Contraindications and see also Drug tmer"ctions: Serotonergic 
Drugs.) ", r I " 

111e incidence of seiZlJrc .~ during Iluoxetine therapy appc~rs to be similar 
10 thai observed during therapy with most other currently available antidepres
sants. Seizures or events that were described als possi ble seizures have been 
reponed in approx imately 0.2% of patients receiving Iluoltetine therapy 10 date. 
(See Cautions: Precautions and Contraindications.) In add ilion, seizures hllve 
occurred following acute overdosage of the drug (sec Acute Toxicity) and in 
:!tleast one patient undergoing electroconvu lsive therapy (ECT) concomitantly. 

Adverse nervolls s}'.~tem effects occurring in less t~an .1 % of fluoxetine
treated patients include ataxia. abnormal gait, incoordination\'hypcrkinesia. hy
poesthcsia, neurup:nhy, Ileumlgill, and hydrocephalus; however, a causal re
lationship to the drug has nOI been established. Migmine, acute bruin syndrome, 
amnesia. CNS stintul:lIion, venigo, emotional lability, hostility, depersonnli
zation, apathy, malaise, hangover effect. and euphoria also have been reported 
in less than 1% of palients receiving the drug. Psychosis, paranoid reaction. 
delusions, and hllllucinmions Imvc been reported in less than I % of patients. 
although these lIdverse effects have not been definitely Illlributed to fluoxetine. 
Rarely reponed adverse nervous system effects for which a causaJ-relationship 
has nOI been established include antisocial reaction. violent behavior. chronic 
brain syndrome, confusion. circumoral paresthesia. precipitation or worsening 
of depression, stupor, coma. EEG abnonnalities, dysarthria. hypertonia, hys
teria. myoclonus, dyskincsia, nystagmus, parJ.lysis, -exacerbation of mulliple 
sclerosis, and decrea'icd refle.'\es. Interference with facial nerve conduclion. 
manifesting as ocular tics and impaired hearing. also has been reported. In some 
patients developing movement disorders with fluoxetine , there were underlying 
risk ractors such as predisposi ng drug therapy and/or the disorder was an ell
acerbation of a preexisting disorder. 

Suicidality The US Food and Drug AdminislrJ.tion (FDA) has deter
mined that antidepressants incre:lsc the risk of suicid.ll thinking and behavior 
(suicidality) in children, adolescents, and young adults (18-24 years or age) 
with major depressive disorder and other psychiatric disorders. Suicidal idea
tion. which can manifest 'L'i persistent. obsessive , and violent suicidal thoughts, 
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has emerged m:cilsionally in adults receiving fluoxetine. In a report of severul 
flu(}xetinc-a.~sociated cases. severe su icidal ideation deve loped within 2-7 
weeks aCler initiation of fluoxetine thempy and resolved within several days to 
monlhs after discuntinuance of the drug; however. the patients were unrespon
sive to fluoxetine und had received monoamine oxidase inhibitor therapy pre
viously •. and most had a hislory of suicidal idealion. were receiving relulivcly 
hi!lh dosages (60-80 mg duil}' ) of Huoxctine. and were receiving olher psy
chotropic therapy concomi lantly. Suicidal idemion also ha. .. been repnned in 
plltienlS who reponedl)' had no hi story of such idealion, bUI Ihe drug also hils 
been used withoUi recurrence of suicidal ideation in a few patients in whom 
!;uch ideation emer£ed during tricyclic anlidepressunllherapy. BecDuse 01' the 
possibil ity of suicidality., pmicn!. .. should be. appropriately monitoreLl and 
closely observed for clinical worsening. suicidaJity. and unu sual changes in 
behavior; paniculllrly during initiation of fiuoxetine therapy (i.e .. the lirsl few 
months) and during periods of dosuge adjustmenL~. (Sec Cautions: Precautions 
and Conlraindicutions lind sec CaUlions: Pediatric Precautions and see Acute 
Toxicity.) I 

• GI Ert'ccts The most frequdnt adverse effecl associated with f1uoxetine 
therapy is hauseh. which occurs in about 21 fib of patients. Nausea generally is 
mild. OCl'urs early in ther.Lpy. and usually subsides after a few weeks of con
tinued therapy with the drug. Lirriited evidence suggests that thc incidcnce of 
nausea may be dose ·related. hut 'ldditional'experience with the drug is ncces
sary to continn this linding. Adverse GI efTects. principally nausea. h.we re · 
quired discontinuance of III.i l1 ~ciine Itler.tpy in about 3% of patien ts receiving 
the drug. Although the incide'nee of vomiting appears to be similar in patients 
recei\' in£ fiU0 1tCline or tricyclic antidepressants (e.g., imipmmine), the inci
dence of nausea :Lppcaci to be higher with fluoxetine. Wh ile Ihe mechanism(s) 
of Iluoxcli'nc-induccd G1 effects ha.<; not been fully elucidated. serotonin has 
been shmvn to have complex e n'ects on the GI tracl (e.g .. stimulation of sma ll 
Intestine motility. inhibition of gastric and large intestine mnlility). 

Diarrhea occurs in ahout 12%. anorexia in about 9%. and dyspepsia in about 
6% of p.lIi6nt s receiving the drug; limited evidence suggests that the incidence 
of ahorcxia may be dose-related. Other adverse GI effects :lssociatcd with 
nuo:(ctinc Ih&rapy include abdominal pain and change in taste perception, 
which occur in approximate ly 3 and 2% of p.nients. respective ly; taste loss has 
been reported rnrcly. Vo!rllting. ,melcna, and natulence reponedly occ ur in 
abput 2%:and g,istrocrileritis in abou! I % of patients receiving the drug. 

Increased appeti le has been reponed in' more th:m 1% or patients receiving 
nu'oxetine. bur Ihns not becn detinitelv :lllributcd to the drug. Other mlverse GI 
efrJc t s~ lincluding aphthous stomatitis . dysphagia. eructation. esophagitis. gas· 
tritis. g1ngivitis. gltm itis. melen:l, stomati tis. and thirsl. ' lmvc beeh reponed in 
less than /1% of Ouoxetine-treated patients; however. a causal relati onship [0 

the drug 'has not becn e.~lablished. Bloody' diarrhea. GI hemorrhage. colitis. 
duodenal or gustric ulcer, enteritis. pancrcati[is. fecal incontinence. hemale 
mesis . hyPc'rtlllorhydria. increased salivation. mouth ulceration. sali vary gland 
enl.ugemenl. tongue discolodtion. and tongue edema have occurred rarely. but 
h:lve nOi been definitely attributed to 'fluoxeline. 

Epidemiologk cusc-control and cohon design studies havc suggested that 
selective serotonin-rcuptake inhibilors may increase Ihe risk or upper GI bleed· 
ing. Alihough Ihe precise met hanism for this incrca.<;ed risk remains to be 
d ca.rly l!S labli s'l~LI , serot,onin release by platelets is known to play an imponuill 
role in hemo~las i s . and selecti ve scrotonin·reuptake inhibitors decrea~e sero
tonin' uplake fmm thc blood by platciets thereby decreasing the amount of 
scmlollin in platciets. In addition. concurrent usc of aspirin or other nonste
roidal allli-illl1mn\natol)' agents was found \(J substantially incrca.~e the risk of 
GI bleeding in paticnts1reccivi ng selectivc serotonin-rcuptakc inhibilors in 2 uf 
these slUdies. Although Ihe.~e studies focused on upper G I hleeding. there is 
some evidence' ~uggcsti n!\ that bleeding at other sites may he similarly pOlcn· 
tiated. Further I,;'linkal sti.idies arc needed to detcnnine the clinical imponurKe 
bf thesc Iin~in!1s. (Sec ,C;wtions: Hematologk Elrects and sec al s(J Dmg Inter· 
actions: Drug.s Affecting Hemostasis.) II 

• Dcrmatologic and Sensitivity Reaclions Rash (including mucu~ 
lopapular. purpuric., puslUlar, and vesiculobullQus rash; erythema lIlultil'omlc) 
and/or unicarill occurs in abOLlt-t% and pmritus occurs in about 2% of patients 
receiving Iluoxetine. Adverse dermatologic effects. principally rash ;lIld pru~ 

ritus. gt'nerally occur during the first few weeks of therapy and have required 
discontim.i:mcc or the drug in approximately I % of patients. I 

AUO.xeline-induccd rJsh and/or unicaria have been associated with sys
temic signs or symptoms such as fever. leukocytosis, anhralgia. edema. carpal 
tunnel syndrbme. respirJiory distress. lymphadenopathy. proteinuria. and mild 
elevation in serum aminotransferase (transaminase) concentrations in some pa
lients. Serious systemic illnesses have developed rarely in patients with nuox
Cline-induced dermatologio reactions to dale. Although the diagnosis was 
cquh'ocnl in1tll least i! of these palients, one patient was diagnosed as having 
a Icukocytoclnstic vasculitis and the other patient exhibited a severe desqua~ 
muting syndrome Ihal \Vil.~ variably diagnosed as 'eilher vasculitis or erythema 
mulrifonne.Jin addition. serum sickness reactions have developed in .~e\'eflll 
other patients " 'ho exp!!rienccd adverse demtatologic effects in association with 
fluoxetinc thempy. Addit ional cases of systemic reactions possibly re lntcd to 
vllsculi ti s have been reponeti in patients with rash. Although systemic reactions 
appear 10 occur rarely in patienL<; receiving Iluoxetine. such reactions ll1luy be 
serious and potentiully may involve the lung. kidney. or liver: death reponedly 
has occurred in ussociation with such reactions. Anaphyl:lctoid reactions lin
cluding bronchospasm. angioedema. and/or urticaria) havc been reponed, und 

2354 AHFS DRUG INFORMATION" 2010 

adverse pulmonary effects (including inllamm:ttory processes of varying his· 
toputhology and/or Ilbrosis). which usually occurred with dyspnea as the only 
preceding symptom. have been reponed rarely. It has nm been established 
whether the systemic reactions and associated skin filsh in fluoxetine-trcated 
patients shure a common underlying cause and represent II true syndrome in
duced by the drug or whether the temporal associlllion between the filsh and 
olher systemic si!lns and symptoms occu rreLl only by ch.wce; in addition, a 
spccilic. underlying immunologic basis for these effects ha.~ not been identified. 
Howe\'er. such systemic rellctions are of pOlential concern since zimcldine 
(another selective serotonin-reuptake inhibitor that prcviou1IIy was commer
cially availllble outside the US) reportedly was associated with the development 
of Guillain-Barre syndrome following fiu -like. hypersensi ti vity reactiof]s to the 
drug; because of such reactions. zimeldine no longer is commercially available. 
Most patients 'with fluoxetine-induced r.J .. ~h and/or urti caria improve soon aftcr 
discontinuance of therapy and/or administration of an nntihist:lm ine or coni
costeroid , and most patients with such reactions to dille hnve recovered com
pletely without serious adverse seque lae. In addition, several patients who de
veloped hypersensitivitv reactions while receiving zimeldine subsequently 
rece ivcd fiuoxetine witll no recurrence of a simi lar reaction. However, bec:lUse 
of a.~sodaled severe adverse systemic effects wilh tluoxctine and phamlUco
logically simi lar antidepressants (e.g .. zime ldine), it is recommended thaI flum:
ctine be discolllinucp if rash. unicaria, and/or rother manifestations of hyper
sensitivity (e.g .• fever, flu-like symptoms). for which alternative etiologies 
cannot be identilicd. occur during therapy with the dru£. 

I. Excessive sweating occurs in about 8% of patients receivi ng fiuoxetinc. 
Acne and allergic reactions have occurred in approximately 2 and 1% of pa
tients. rcspel:~ive l y. Adverse dermatologic .md hypersensi tivity reactions oc
curring in less than I fib of patienls receiv ing lIuoxetinc include acne. cyst for
mation. dry skin. contact dermatitis. facial edema. alopecia. and herpes simplex; 
however, these effects have not been definitely allributed to the Llrug. Although 
a causal relationship ha.~ not been cstablished. eczema. erythema nodosum, 
epidcYrnal necr lysis, ex.foliative demmti lis, Slevens·Johnson syndrome. seb
orrhea. psoriasis, funga l dcnnlltitis. cellulitis. hirsutism, herpes zoster. skin dis
co/oration. skin hypenrophy, subcutaneous nodul es. and ecchymoses have been 
reponed rarely. I 

• Metabolic .Effects Unlike tricyclic 'U1! idfpressants. which commonly 
cause weight gain, weight gain occurs in less than , l % of patien,t1l receiving 
lluoxetinc. \Veight loss. however. frequently occurs during therapy with the 
drug. Nonnal-weight and overweight (i.e .. body mass index exceed ing 25 kg! 
m! ). deprcssed paticnts lost an average 01'0.9-1 :8 kg and I.H kg, respectively. 
following 6 weeks of th~rapy with the!drug. In addition. wcightloss excee'ding 
5~f' of bouy wbight ha's been reponed in approximately [3% of fluoxetinc
treated patients. \Veight loss associated with fluoxeline therapy appc:lrs to be 
reversible. \\!ith a gradual increas\! in body weight occu rring following discon
tinu~nee of therapy with the drug. Such weight loss appears to result from 
dct.:re:l~cd food consumption rather than adverse Gt effects associated with the 
drug; there is some evidence that fluoxctine-induced weiglitloss may be dose
re lated. (Sec Phannacology: Effects on Appetite aoLl Body Weigh!.) In addition, 
weight loss appears to occu r indcpemleiu of the antidepressant crfect of the 
drug. Although \\Ieighl loss is commonly associated with nuoxcline Ihempy. 
less than I % of patients discontinue the drug because of this crfect. In some 
cases. however, subst.mtial weight loss may be an undesirable effect of therapy 
with tlte drug, panicularly in unLlerwcight depressed piltients. 

Fluoxctine potcnt ially may alter blood glucose concentrations. Hypogly
cemiu Itas occurred in les.~ titan 1% of patienb receiving Ilullxetine and hy
poglycemic rcaction has dcc urred r:lrely . In addi tion, hypcrg lycemia has de
velopt'd following discontinuance of the drug. 111erefore. the possi bility that 
insulin and/or oral su lfony lurea .1Illidiabetic agent dosuge adjustments may be 
nccessary when fluoxetine therapy is iJi itiuted or discontinued in patients with 
di:lbetes mellitus should be considered. 

Hypcrcholesterolemia, hyperlipidemia. und hypokalemia have been re
po.ned rarely in Iluoxetine-treated p:llients; these adverse effects have not beel! 
dellnitcly allribut~d to the dmg. ' , 

• Ocular Effects Visual disturbances. induding blurred vision, occur in 
:lpproximutely 3% of patients receiving f1uoxcline. Adverse ocular effects re
ported in less than I % of !luoxetine-treated pntiems include amblyopia, con
junctivitis. eye pain, mydriasis. and photophobia. Blepharitis. catumct fonna
tion. corneal lesion. diplopia. ocular hemorrhage, gluucoma. iritis. ptosis. and 
strabismus have been reponed mrcly. 

• Cardiovascular Effects Current evidence su!!gests that f1uoxerine is 
less cardiotox ic than mosl antidepressant ugents (e.g .• tricyclic 3midepressants, 
monoamine oxidase inhibitors). Unlike tricyclic antidepressants. which may 
cause characteristic ECG changes such us prolongation of PR, QRS: and QT 
interval.~ and ST-segmenl and T-wave nbnonnalilies, clinicall y imponnnt ECG 
chungcs (such as conduction abnonnalities) huve nol been reported during con
trolled studies in fl uoxetine-treCllcd patients without preex isting cardiac disease. 
In lldd ition, whi le tricyclic antidepressants commonly cause lin increase in heart 
mte. hean mte reponedly is reduced by an average of approximately 3 beals! 
minute in plltienls rccl!iving Iluoxetine. (Sec Pimmlllcology: Curdiovascu lar 
Effects.) 

Paipitatinns and hot1flushes tiu.Je been reported in upprnximately I and 2% 
of pat ients receiving fiuoxetine. respectively. Chest pain occurs in about 1% 
of patients. Unlike tricyclic antidepressams.lluoxetine has been associated with 
hypotension (including. onhostatic hypotension) relutively infrequently: in con-
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trolled studies, onhostatic hypotension was reported in less than 1 % of palienLS 
receiving the drug . Ang ina pectoris. cardiac arrhythmia, tachycardia, hemor
rhage. hypertension. and syncope have occurred infrequent ly in fluoxetine
treUied palienlS, ahhough a c.lUsal relationship to the drug has not been estab
lished. First-degree A V block, bundle-branch block. bradycardia. ventricular 
arrhythmia, ventricular tachycardia (including torsadcs de.pointes-type arrhyth
mias), myocardial infarction. thrombophlebitis. cerebral ischemia. vascular 
headache, and cerebrovascular accident have occurred rarelv, but these adverse 
effects have not been definitely auributed to fluoxetine. -

• Musculoskeletal Effects Back, joint , muscle, and limb pnin repon
edly occur in approximalcly 1-2% of patients receiving fluoxeline. Arthritis. 
bursitis, tenosynovitis, muscle twitching, jaw pain , and neck pain or rigidity 
have occurrcd in Icss than I % of fluoxetine-treated patients, but thcse advcrse 
effects have not been directly a!lributed to the drug. Bone necrosis, osteopo
rosis. pathological fracture. chondrodystrophy. myositis. muscle hemorrhage, 
and rheumatoid anhritis have been rt.'poned rarely, although a causal relation· 
ship to fluoxetine has not been established. 

• Hematologic Effects Lymphadenopathy or anemia has been report~d 
in 2% or less than 1% of patients receiving nuoxetine, respectively. Blood 
dyscrasia, leukopenia. thrombocythemia. pancytopenia. aplastic anem ia. im
mune-related hemolytic anemia. lymphocytosis. inc reased sedimentation rate. 
increaseu bleeding time, pctechhle. purpura, and iron deficiency anem ia have 
occurred rarely, although a causal re lutionship to the drug has not been estab
lished. lluombocytopcnia also has been reponed. 

Abnormal bleeding has been reponed in several pmicnLS receiving selective 
serotonin-reuptake inh ibitors. Bleeding complications (e.g., ecchymos is, pur
pura, menorrhagia, rectal bleeding) have been reponed infrequently in patients 
receiving selective serotonin-reuptake inhibitors. Although the precise mech· 
anism for these reactinns hilS nol been established. it has been suggested that 
impaired plate let aggregation and prolonged bleeding time may be due at least 
in part to inhibition of serotonin reuptake into pi1l1elets and/or that increased 
capillary fragili ty and vascular lOne may contribute to these cases. (See Cau
tions: GI Effects and see ,,[so Drug Interactions: Drugs Affecting Hemostasis.) 

• Respiratory EITeds Upper respiratory infection has been reponed in 
approximately 8% of fluoxetine-lreated patients. Flu· like syndrome (see Cau
tions: Dcnnatologic and Sensitivity Reactions) , pharyngitis. nasal congestion, 
sinu~iti s. sinus headache. cough. and dyspnea h'lYe occurred in approx imately 
1-3% of patients receiving the drug . Adverse respiratory effects reponedly 
occurring in at least I '% of patients but not direct ly attributable to fluoxetine 
therapy include bronchitis, rhiniti s. and yawning, and those occurring in less 
than I % of patients but not attributed 10 the drug include asthma. hyperventi
lat ion, pneumonia. and hiccups. Apnea, hypoxia, pulmonary edema. laryngea l 
edema, pulmonary fibrosis/al\'eolitis, eosinophilic pneumonia, plcural effusion, 
and hernoptysi~ have occurred rarely in patients receiving fluoxetine; however, 
these adverse effects huve not been definitely attributed 10 the drug. 

• Renal, Electrolyte, and Genitourinary Effects Sexual 
DYS/tlIlC/ioll Like other selcctive serotonin-reupl:lke inhibitors, .. dverse ef· 
fects on sexual function have been reponed in both men and worn!!n receiving 
fluux!!tine. Although changes in sexu,11 desire, sexual performance, and sexual 
satisfaction often occur as mal)ifestalions of a psychiatric disllTder. they also 
may occur a.~ the result of phaml<lCologic therapy. It is difficult to dctennine 
the true incidence and severity of ad\'crse effects on sexual function during 
fluoxetine therapy. in part because patients and clinicians may be reluctant to 
discuss these cffects. Therefore, incidcnce data reported in product labeling 
and earlier studies arc most likely underestimates of the true incidence of ad
verse sexuul effects. Recent reports indicate that up to 50% of patients receiving 
selective serotonin-reuptake inhibitors describe some form of sexual dysfunc· 
tion during trcalmelll and the actu<ll incidence may be even higher. 

Ejacu latory disturbances (principally ejaculatory delay) arc the most com
mon adverse urogenita l effects associated with fluoxetine in men, occurring in 
about 7% of men receiving the drug compared with lcss than I % of those 
receiving placebo in controlled clinical studies for the treatment of obsessive
compulsive disorder or bulimia. In some cases, the adverse effect of ejaculatory 
de lay has been used for therapeutic benefit in the treatment of premature ejac· 
ulati on. (Sec Uses: Premature Ejaculution.) Other g!!nital disorders reported in 
putients receiving the drug include impotence, penile (of the glans) unesthesiu, 
and anorgasmy (in both males and femules). Decreased or increased libido al~o 
reponedly occurs in up to 2% of pntienls. In addition. clitoral engorgement, 
sex ual arousal. and orga.'illl reponedly occurred in at least one female patient 
receiving fluoxetinc. 

Management of sexual dysfunction caused by selective serotonin-reuptake 
inhibitor thcrapy includes waiting for tolerance to develop; using u lower dos
age of tlte drug; using drug holidays: delaying administmtion of the drug until 
after coitus; or changing to another antidepressant. Although further study is 
needed. there is some evidence that adverse sexual effects of the selective 
serotonin-rcuptake inhibitors may be reversed by concomitant usc of certain 
drugs . including buspirone, 5-hydroxytfyptamine-2 (5-HT~) receptor antago
nists (c.g .. nefazodone), 5-HT) receptor inhibitors (e.g .. grunisetron). or a~
adrenergic receptor antogonists (c.g .. yohimbine). selective phosphodiesterase 
(POE) inhibitors (e.g .. sildenafil ), or dopamine receptor agonists (e.g., aman
tadine, dextroamphetamine. pemoline rno longer commercially available in the 
USl. methylphenidate). In most patients. sexual dysfunction is fully reversed 
1-3 days after discontinuunce of the antidepressant. Ejaculatory dysfunction 
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assoc iated with fluoxetine therapy also has responded to concomilllnt cypro
heptadine thcmpy in a few patients. 

aliter Renal, Electrulyte, aud Genitourinary Effects Treatment 
with SSRls. including fl uoxetine. and selective serOionin- and norepinephrine
reuptakc inhibitors (SNRTs) may result in hyponatremia. In many cases, this 
hyponatremia appears to be due to the syndrome of inappropriate antidiuretic 
homlDne secretion (SIADJ-I) and was revers ible when fluoxetinc was discon
tinued. Cases with serum sodium concentrmions lower than lID mEq/L have 
been reponed. Geriatric individuals and patients receiving diuretics or who are 
otherwise volume depicted may be at gre:uer risk of developing hyponatremia 
during therapy with SSRls or SNRls. Discontinuance of nuoxcl ine should be 
considered in patients with symptomatic hyponatremia and appropriate mcdical 
intervention should be instituted. B!!cause gc'ri'atric patients may be at increased 
risk for hyponatrcmia associated with these drugs. clinicians prescribing Iluox
etine in such patients should be aware of the possibility that such re'lclions 
may occur. In addition. periodic monitorin£ of serum sodium concentrJtions 
(pan icularly during the lin;! several months) in geriatric patients receiving 
SSRls has been recommended by some clinicians. 

Painful menstruation. sexual tlysfunction. frequent micturition. and urinary 
tract infection have occurred in appmximately 1- 2% of patients receiving 
fluoxet ine. Occreased or increased libido reportedly occur in 1-2% or less than 
1% of patients, respeclively. Abnormal ejacu lation. impotence, penile (of the 
glans) anesthesia. :lmenolThe'l.leukorrhea. menorrhugia. ovarian disorder. vag
initis, pelvic pain, menOp.IUSe, urinary incontineoce. urinary urgency , impaired 
urination. cystitis. and dysuri'l have been reponed in l e.~ s than 1% ofllunxetine
treated patients. although these adverse eHects havt.' not been definitely nllrib
uted to the drug. Dyspareunia. abonion. hypomenorrhea. metrorrhagia. uterine 
spasm, uterine hemorrhage. salpi ngitis. vaginal hemorrhage. and vaginal bleed
ing (which occurred following discontinuance of thempy) have occurred rarely. 
although a cuusal relationship to the drug has noi been eSlablished. Albumin
uria. hematuria. polyuria. pyuria. urinary tract disorder. pyelonephritis. ure
thritis. epididymitis. orchitis. urethral pain. and urolithiasis (including renal 
calculus formation) also have been reported rarely in patients receivinll Iluo:t
etine therapy. although such effects have nOI ocell direct ly allributed to the 
drug. 

• E~docrine Effects Hypothyroidi.~m has been reported in less than I r;o 
of patients rece iving Iluoxetine. ahd goiler and hypenhyroidism have occurred 
rarely; however, u causal relalionship lO the drug has not been established. 

• AntichOlinergic Effects Although bothersome anticholinergic ef
fects occur commonly in patients receiving tricyclic antidepressant agents. such 
effects occu r less frequently with fluoxetine. Dry mouth, dizziness. and con
stipation have been reponed in about 10. 6~and 5% of patienl'i receiving the 
drug. Urinary relention has occurred in less that I % of Iluox.ctine-treatcd pa
tients; blurred vision also has beeT! reponed. 

• Other Adverse EITects' Viral infection and influenza' have been re
poned in approximately 3 and 1% of patients rec'eiving Iluoxetine. respectively. 
Fever or ch ills alone have occurred in more than I % of patients receiving 
Iluox.ciine; however, fever with accompanyi ng chills has been reported in less 
than 1% of patients. (See Cuutions: Dennatologic 'and Sensitivity Reactions.) 
Hypothennia has occurred rarelYi however. a causal relationship 10 the drug 
has not been definitely established. .1. , 

Abnonnalliver fu nc tion test' results. lymphadenopathy. and cpistaxis ha\'c 
been reponed in less th:m I % of nuoxetine-treated patients. although such 
effects have not becn definitely attributed tn the drug. Advcrse effects occurring 
rarely in paticnts recei ving nuoxetine include hepatitis. hcpatomegaly. liver 
tenderness, jaundice. cholecystitis, cholelithiasis. acute abdominal syndrome, 
mon il iasis. serum sickness. and lupus erythcmatosus syndrome. 

Ear pain and tinnitus have occurred in less than 1% of patients. and deafness 
has been repofted rarely. Although not directly allributcd to the' drug. gener
alized and peripheral edema h:1ve been reponed in less thm1 I % of nuoxctine
treated patients; dehydratiorl und gout have occurred rarely. 

Breast pain and fibrocystic breast disease have occurred in less than 1% of 
patients. and breast enlargement and female lactat ion have been reponed rarely. 
Hyperprolactin!!mia also has occurred in patients receiving the dru~ . Although 
a causal relationship to fluoxetine has not been established for these effects, 
serotonin has been implklLtt.'d as a possible physiologic factor in the rdease of 
pruhlctiry. (See Pharmacology: Neuroendocrine Effects.) I 

• Precautions and Contra indications Worsening of depression andl 
or the emergence of suicidal ideation and behavior (sukidality) or unusual 
changes in bdlUvior may occur in bolh adult and pedintric (see Cautions: Pe
diatric Precautions) patients wilh major depressive disorder or other psychiatric 
disorders, whether or not they are taking antidepressants. This risk may persist 
until clinically important remission occurs. Suicide is II known risk of depres
sion and cenain other psychi atric disorders. and these disorders themselves are 
Ihe strongest predictors of suicide. However. there has becn a long-standing 
concern that antidepressants may have a role in inducing worsening of depres
sion and the emergence of suiciuality in certain plltients during the curly phases 
of treatment. Pooled analyses of shon-tcnn. placebo-controlled studies of an
tidepressanls (i.e .. selective serotonin-reuptuke inhibitors ISSRIsl and other 
ant idepressants) have sbown an increased risk of suicidality in children. ado
lescents. nnd young adults (I ~24 years of age) wi th major depressive disorder 
ami other psychiatric disorders. An increased suicidality risk was not demon
strated with antidepressants compared with placebo in adults older than 24 
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years of age. and a reduced risk was observed in adults 65 years of age or 
older. It current ly is unknown whether the suicidaJity risk eXlends to longer
lenn usc ( i.e .• beyond several months); howe ver, there is substantial evidence 
from placebo-controlled maintenance lrials in arlults wilh major depressive 
disorct!!f that antidepressants cun delllY the recurrence of depression. 

r. The US Food and prug AdminislrUlion {FDA} recommends thlll all patients 
being lTellled with antidepressants for any indication be appropriately moni
IOred nnd closely observed for clinical worsening. suicidality, and unusual 
chunges in behavior, particularly during initiation of therapy (i.e., the first few 
months) and during periods of dosage adjusunents. Families and caregivers of 
patients being l1'l:!ated with antidepressants for major depressive disorder or 
other ind ications, both psychialric and nonpsychiatric. also should be advised 
to monitor patients on a daily ba."is for the emergence of agilation. irritability, 
or unusual changes in behavior, as well as the emergence of suicidality. and to 
repon such symptoms immediately to a health care. provider. 

Although a causal relationsh ip between the emergence of symptoms such 
as anxiety, agitation, panic illl.u.:ks. insomnia, irritahility.lwstility. aggrcssive
ness, impul sivity. akathisia, hypomania. and/or, ll1ania and either the worsening 
of depression and/or the emergence of suicidnl impulses has not been estab
li shed. there is concern that such symptoms may represent pr~cursors to emerg
ing suicidality. Consequently, consideration should be given to c!langing the 
therapeutic regimen or discon tinuing therapy in patients whose depression is 
persislenl ly worse or in p.llients ex periencing emergent suicidality or symptoms 
th'lt might be precursors 10 worsening depression or suicid<tlity. panicularly if 
such manifestations arc severe. :tbrupt in onset. or were not pan of the paticnt·s 
presenting symptoms. FDA also recommends Ihat1the drugs be prescribed in 
the smal1est quanlity consistent with good patient manilgement. in order to 
reduce the risk of overdosugc. 

It is genera lly believed ~though not established in controll ed trials) that 
treating a major depressive. episode with an antidepressant alonc may increase 
the likelihood of precipitating a mixed or mank episode in patients at risk. for 
bipolar disorder. Therefore , pmients should be adequately screened for bipol:lr 
disnrder prior to initiating treatment with an anlidepressant; such screening 
should include a detailed psychimric history (e.g .. family history of suicide. 
bipolar disordcr. and depression). 

Potentially life-threatening serotonin syndrome or neuroleptic maligmml 
syndrome (NMS)-like reaction .~ have been reported with SSRls. including 
lIuoxctine. and selcctive serolnnin- and norepinephrine·reuptake inhibitors 
(SNRls) alone. but particularly with concurrent administration of other sero! 
tonergic drugs (including serotonin [5-hydroxytryptamine: 5-HT]lype I recep
tor agonists ["triptans' ·]),· drugs that impair thc metaboli sm of serolonin (e.g .• 
monoamine oxidase [MAOI inhibitors). or antipsychotic ugents or other do
pamine antagonists. Symptoms of serotonin syndrome may include mental 
status changes (e.g .• agi{;Jtion. hallucinations. coma). autonomic instability 
(e.g .• tachycardia. labilc blood pressure. hypenhennia). neuromuscular aber
rations (e.g., hyperrenexia. incoordination), and/or GI sYl11ptoms (e.g .. nausea. 
vomiting, diarrhea). In it" most severe fonn. serotonin syndrome may resemble 
NMS. which is characterized bY)lyperthennia. muscle rigidity, aptonnmic in
stability with possible rapid fluctuation in vital signs. and menIal status changes. 
Patients receiving lIuoxetine should bc monitored for the deve lopment of se· 
rDlnnin syndromc or NMS-like signs 'and symptoms. 

Flunxctine is contmimJicated in patients who currently ure receiving or 
recently (i.e .. within 2 weeks) have rece ived therap)' with MAO inhibitors used 
for treatmcnt of depression. If,concurren't therapy with nuoxetine and a 5-HT I 

receptor agon ist (triptan) is clinica lly 'lVarranled. the patient s lwuld he observed 
c:lrcfully. panicularly du~ing initiation of therapy. when dosagc is increased. 
or when another scrotonergic agem is initiated. Concomitant usc of numetine 
;md seroton in precursors (e.g .• tryptophan) is nOl recommended. If signs and 
sympltJms o f serotonin syndrome o r NMS develop during therapy, treatment 
\~ ith fluoxetine and any concurrently administered serotonergic or antidopa
minergic agents, including antipsychotic agents, should be di scontinued im
mediately and supportive and symptomatic treatment should be initiated. (Sec 
Drug Interact ions: SeTOtonergic Drugs.) , ' I 

Because clinical experience with f1uoxetine in p'llienls with concurrent sys· 
temic rJi sease , including cardiovascular dis·ease. hepatic impainnent. and renal 
impainnent, is limiled. caution should be exercised when f1uoxetine is admin
islCred to patients with any systcmic disease or condilion thm may alter me
taboli~m of the drug or adverse ly affect hemodynamic function. (See Dosage 
nnd Administration: Dosugc.) Flumetine should be used with c:lution in p:l
ticnts with hepatic impaimlenl, since prolonged elimination o f the drug and its 
principal metabolite has been reported to occur in patients with liver cirrhosis. 
Bccau.~e the safety of long-tenn fluoxe[ine therapy in putients with scvere renal 
impainnent hilS not been ndcquutely cvaluated to dnte, Iluoxetine also should 
he uscd with caution in pat ients with severe remll impainncnt. (Sec Dosuge 
and Administration: Dosage in Renal and Hepatic Impainnent.) Although cur
rent cvidence suggcsts tl1:l1 fluoxetine is less cardiotoxic Ihan most older anti
depressant agents (see Cautions: Cardiovascular Effects). the safety of Huox
etine in patients with a recenl history of myocardial infarction or unstable 
cardiovascular disease has not been adequatcly evaluated to dme. 

Patients receiving nuoxeline should be advised to notify their clinician if 
they me taking or plan to lake nonprescription (over-Ihe-counter) or prescrip
tion med ications or alcohol -containing beverages or products. (See Drug In
teructions.) 

Patients receiving nuoxetine should be cautioned aboutilhe concurrent usc 
of Ilonsteroidal anti-inllmnmutory agents (including aspirin) or other dnlgs that 
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affect coagulation since combined usc of selective serotonin-rcupt:lkc inhibitors 
and these drugs has been associated with an increased risk of bleeding. (See 
Cautions: GI Effects and scc also Drug Inter.Jctions: Drugs Affecting Hemo
stasis.) 

FIuoxetinc generally is les.~ sedating Ih:ln many other currcntly ava ilable 
antidepressants and docs not appear to produce substantial impaimlent of cog
nitive or psychomotor function. However, patients should be cautioned that 
fluoxetine may impair their ability to perform activities requiring mental alert
ness or phys ica l coordination (e,g .. operating machinery. driving a motor ve
hicle) and to avoid such activities until they experience how the drug 1affects 
them. 

Pmietlls receiving nuoxetine shou ld be advised 10 lIotify their clinician if 
they deve lop rash or hives during thempy with the drug. Pending funher ac
cumulation of data . monitoring for such effects is particularly importaot since 
these effects have been ilssociated with the deve lopment o f potentially serious 
systemic reactions in patients receiving flU().'\ eline or phannacologic.\lIy similar 
antidepressants (e.g ., zimeldine). (See Cautions: Dennatologk' and Sensitivity 
Reactions.) , , I 

Seizures have been reponed in putient s receiv ing therupeutk dosages arid 
following acule overdosage of Iluoxetine. Because of limited experience will! 
fluoxetine in patients with a history of seizures. therapy with the drug should 
be initiated with caution in such patienl~. 

Because lIuoxetine may alter blood glucose concentrations in pat ients with 
diabeles mellitus (sec Cautions: Metabolic Effects). the possibilily Ihat iosulin 
and/or oral sulfonylurea antidiabetic agent dos'lge ;Idjustments may be neces
sary when nuoxetine therapy is initialed or discontinued should be considered. 

Because nuoxetine thempy has been commonly associated with anorexia 
and weight loss, the drug should be used with caution in patients who may be 
adversely arfected by these effects (e.g., underwcight patients) . 

Treatment with SSRls, including flu oxe tine. and selectivc ~eTtltonin- ;md 
norepinephrine-reuptake inhibitors (SN RI.~) may result in hyponutn!mia. In 
many cases. this hyponalTemia appcnrs to be due to the syndrome of inuppro
priate .mtidiuretic honnone 5Cu(Ction (SIADH) and was reversible when Huox
etine WQS discontinued. Cases with seOim sodium concentralions lower than 
110 mEq/L have been reported . Geriatric individuals and patients receiving 
diuretics or who arc otherwise volume deplelcd may be at greater risk o f de
veloping hyponatremia during thcmpy with SSRls or SNRls. Si!,"!lls and symp
tOIll.~ of hypon;ltremia include headache, difficulty concentrating , memory im 
paimlellt, confusion. weakness. and unsteudiness. which may lead to fal1s; more 
severe lind/or acute ca~es have been ilssociuted with hallucinations, syncope, 
seizures, coma, respiratory arrest, and death., Discolllinuallce of Iluoxctine 
should be considcred in patients with symptomatic hyponatremia lind appro
priate medical intervention should be instituted. (Sec Cautions: Rena l. Electro
lvte. and Genitourinary Effects and sce also Cautions: Geriatric Precautions.) 
. Fluoxetine therapy is contmindicated in patienls cUrTenll)' receiving. or hav
ing recently recei ved. thioridazine thcrapy. ln addition. concurrent use of nuox
etinc io p:uients receiving pimozide is contraindicated. (Sec Thiorid.lzim: ;md 
also sec Pimozide under Drug Intemclions: Antipsychotic Agents.) 

Flumetinc is cuntraindicated in patients with known hypersensitivity to the 
drug. II f:;,i • 

• Pediatric Precautions Surety and efficacy of fluoxe tine in pe'diatric 
patients have hot· been established in children younger than X ye;lr.~ of as e for 
the management of majur depress ive disorder (sec Pediatric Considerations 
under Uses: Major Depress ive Disorder) or in children younger than 7 years 
of age for the management of obsessive-compulsive disorder. 

FDA warns that antidepressants incrC:lse the risk of suicidal thinking and 
behavior (suicidality) in children and adolescents with major depressive dis· 
order and olher psychiatric disorders. TIll! risk of suicidality fo r these drugs 
was identified in a pooled analysis ofllata from a lowl of24 shon-tenn (4- 16 
weeks). pl acebo-controlled studies of 9 antidepressants (i.e .. J1u().'\ctirie, hup
ropion, citaloprnm, fluvoxamine. mirtuzapine. nefazodone. parn:.;et ine. senm
line. ven[afu.'\i ne) in over 44UO chilrJren nnd adolescents with mujor depres~ i\'e 
disorder. obsess ive-compulsive disorder (OCD). or other psychiatric di sorders. 
The analysis revealed a greater risk of adv'crse events repres~nlil1g suicidal 
behavior or thinking (suicidal ity) during the fir st few months' of trc;ltmcnt in 
pediatric patients receiving antidepressants than in [hose receiving placebo. 
However. a more n!cenl meta-analysis of 27 placebo-controlled trials of 9 an
tidepressants (SSRls and others) in patients younger than 19 years o f age with 
major depressive disorder. OCD. (lr non-OCD anxiety disorders suggesL~ that 
the benefi ls of ant idcpressanllhcrap), in treating these conditions may outweigh 
the risk.~ of suicidal behavior or suk id:tl ideation. No suicides occurred in these 
pedi.llric trials. 

The risk of suicid:tlity ill FDA 's pooled analysis differedlncross the different 
psychilltric indications, with the highest incidence observed in the major de
press ive di sorder stuilies.ln addition, although there \Va~ considerable variation 
in risk umong the anlidepressants. a tendency toward an increase in su icidality 
risk in younger patients was found for almost all drugs studied. It is currently 
unkoown whether the suicidali!y risk in pediatric patients extends to longer· 
tenn usc (i.e., beyond scvenll months). 

As .1 result of this analysis and public discussion o/" the issue . FDA ha." 
directed manufacturers of all antideprc."sants to add u boxed wanting to the 
labeling of their producls to alert clinicians of this suicidnlity risk in children 
and adolescents lind 10 recommend appropriate monilOring and close obser
vation of patients receiving these agents. (Sec Cautions: Precautions and Con
traindications. ) The drugs that arc the focus of the revised labeling are all drugs 
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included in the gencral class of antidcprcssanL~, including those that have not 
been studied in controlled clinical trials in pediatric patient s, since the available 
data arc not adequute to exclude any si ngle antidepressant from an increased 
risk. In addition to the boxed waming and other infonnution in professional 
labeling on antidepressants, FDA currently recommends Ihat a patient medi
cation guide explaining the risks associated with the drugs be provided to the 
palienl each lime the drugs are dispensed, Caregivers of pediatric patiems 
whose depression is persistently worse or who are experiencing emergent sui
cidality or symptoms that might be precursors to worsening depression or sui
cidality during antidepressant therapy should consult their clinician regarding 
the best course of action (e.g .. whether the therapeutic regimen should be 
changed or the drug discontinued), Pwiellrs sl/O/lJd not di.H·OIlfimle II.H' of Jt'

Jecrin' xerowllin'/'(,lIl'wke illltihilO/'S lI'iril(mt first cOlI.wlrillR rheir clilliciall: it 
is \'('1)' importalll (hm the dm1:s lIot h(' ulm/pily discomillll('d, as 1I';lluirOIl'{11 
t1fI!{·I.~ may ocellI'. (See Dosage and Administration: Dosage.) 

Anyone considcring the use of fluoxeline in a child or ado[e.~cent fo r :my 
clinical use must bulunee the potential risks of thempy with the clinical need. 

Importunt toxicity. including myotoxicity. long-term neurohehuvioral and 
reproductive toxicity. and impaired bone development. has been observed fol
lowing exposure of juvenile animals to fluoxctine; some of these effect s oc
curred at clinicall y re levant exposures to the drug. In a study in which Iluoxetinc 
(3. 10, or 3() mg/kg) was orally administered 10 young rats rrom weaning (pm>!
n:llal day ~l) Ihrough adullhood Iday 90), male and fe male sexual development 
was delayed al all dosages, and growth (body weight gain. femur length) was 
decreased during the dosing period ill unimals receiving the highest dos:!ge. Ai 
the end of the treatment period. scrum levels of creatine kinase (a marker of 
muscle damage) were increascd in animuls rece iving Ihe intcnnediate and high
eSI dosage, and abnonnal muscle :md reproductive orgun hi ,~lOpathology (skel· 
e t,ll muscle degencmtion and necrosis. tcsticular degenerat ion and necrosis. 
epididymal vueuolation and hypospennia) was observed lI1the highest dosage. 
When animals were evaluated after a recovery period (UP to I J weeks after 
drug cessation). neurobehavioral abnonnlllities tdecreased reactivity at nil dos
ages and learning deficit HI the highest dos:lge) and reproductive functional 
impainnent (decreased mating UI a'll dosages and impaired ferti lity at the highest 
dosage) were noted; testicular and epididymal microscopic lesions and de· 
creased spenn concentrations were obscrved in the high-dosage group indicat
ing that the reproductive organ effects seen at the end of tre:lIment were irre· 
versible. Reversibility of lIuoxetine-induccd muscle damage was not assessed 
in this study. Adverse effects similar to those observed in rats treated with 
fluoxetine during the juvenile period have not been reponed after administra
tion of fluoxetine to adult animals. Plasmll exposures (AVC) to l1uoxetine in 
juvenile mts receiving the low. intermediate. and high dosnges in this study 
were approximately 0 . 1-0.2. 1-2. and 5- JO times, respectively. the aver:lgc 
ex.posure in pediatric p:!tients receiving the maximum recommended dosage of 
20 mg daily. E.'\posures to norl1uoxetine. the principal ac tive metabolite of 
fluoxetine, in rats were approximately 0.3-0.8. 1-8. and 3-20 times the pcdi
luric exposure at the maximum recom mended dosage. respectively. 

A specific effect of Iluo.'(etine on bone development' hus been reponed in 
mice treated with Iluoxetine during the juvenile period. In mice treated with 
fluoxeline (5 or 20 mg/lg given imraperitoncaJly) for 4 weeks beginning at 4 
weeks of :!!le. bone formation was reduced resulting in decreased bone miner:ll 
content and density. These dosages did nOi affect overall growth (e.g., body 
weight gain or femoral length ). The dosages given to juvenile mice in this 
study were approximately 0.5 and 2 limes the maximum recommended dose 
for pediatric patients on a mg/ml hasis. . 

In a study conducted in mice. Iluuxetine admini strmion (10 mg/kg imra
perilUneally) during I!arly postnatal development (postnatal days 4 to 21) pro
duced abnonnal emotional behaviors (decreased explor-.ttory behavior in cle
\';Ucll plus-maze . im.:rcused shock :!voidance lalency) in adulthood (12 weeks 
of age). 11le dosage used in this study W:lS IIpproximately equal to the pediatric 
muximum recommended dosage on a mg/nt~ basis. Becuuse or the early dosing 
period in this study, the clinical imrortance or thcse findings for the labeled 
pediatric usc in humuns i!; unknown. 

As with oth~r SSRIs. decreased we igllt' gain has been observed in associ
at ion widt the usc of fluoxetinc in children and adolesl,:cllls. In one clinical trial 
in pediatric patients 8- 17 years of age. height gain aver:.tged about 1.1 cm less 
and weight g:!in averaged aboUl I kg less afte r 19 weeks of Ilu{)xetine therapy 
reI alive to placcbo-t reated patients. In addition. fluoxetine therapy was asso· 
ciated with a decrease in plasma alkaline phosphalUse cOlH:cntrations. Bccause 
the safety of fluoxetine in pediatric patiems has not been systematically as'
ses.~ed for chronic ' therapy longer th:!n scvcral months in duration and studies 
thm directly ev"luate the long-tenn effects of fluoxetine on Ihe growth, devel· 
opment. "nd m:JIuf:lt ion of children and adolescents afe l:lcking. height .md 
weight shoul~ be monitored periodica lly in pediatric p:lt ients receiving fluox.
etine. The c1inic;!1 importance of these findings h n long-tenn growth currently 
is not known. but the manufacturer will conduct a phase IV study to evaluate 
any potential impact of nJoxetine therapy on long-tenn pediatric growth. For 
fun her infonnation on ildverse effec l.~ associated with the usc of ftuoxetine in 
pcdialric patients, sec Ihe opening discussion in Cautions. 

• Geriatric Precaulions 111e efficacy of ftuoxeline has been estab
lished in clinical studies in geriatric patients. Although no overall differences 
in efficacy or safety were observed between geriatric and younger patients, the 
possibility that some older patients panicularly those with .~ys temic disease or 
those who arc receiving olher drugs concomitantly (sec Pharnlacokinetics: 

SELECTtVE SElmTo~IN-nEUPTAKE INHttHTC)ltS 18:16.0-1.10 

Elimination and a l.~o see Uses: Major Depressive Disorder) may exh ibit in
creased sensitivity to the drug cannot be ruled out. 

In pooled dutn analyses, a reduccd risk of suicidality was observed in adults 
65 years of uge or older with antidepressant therapy compared with placebo. 
(See Cautions: Precautions and Contraindkalions .) 

Limited evidence suggesls that geriatric patients may be more likely than 
youngerpatie ills to develop nuoxctine -induced hyponatremia and tr.tns ient syn
drome of inappropriate secretion of antidiuretic homlOne (SIADH). Thercrore, 
clinicians prescribing fluoxetine in geriatric patients should be aware of the 
possibility that such reaction s mny occur. In addition. periodic monitoring (es
pecially during the lim several months) of senlm sodium concentr:Jtions in 
geriatric patients receiving the drug has been recommended by some clinicians. 

As with other psychotropic drugs. geriatric patienls receiving :mtidepres
sallis appear to have an increased risk of hip fmcture. Despite Ihe fewcr car· 
diovascular nnd anticholinergic effects associated with SS Rls. these drugs did 
n01 show any advantage over tricyclic antidepressants with regard to hip frac
ture in a case-control study. In addition. there was linle difference ill the rates 
or falls between nUfsing home residents receiving SSRI5 and those receivi ng 
tricyclic untidepressants in a rctrospective sWdy. Therefore. all gerimric indio 
viduals receiving eit her Iype of untidcpressant should be considered ut in
creased risk of fall s. and appmprialc measures should be tuken. 

• Mutagenicity and Carcinogenicity Fluoxctine :lIId norfluoxeti ne 
did not exhibit mutagenic aClivity in \'itro in mammalian cell (e. g .. mlluse 
lymphoma, rat hepatocyte DNA repair) or microbial (the .'lalll/ollelfa microbial 
muiagen [Amesll test systcrns. or with the in vivo sister chromatid-exchange 
assay in Chinese hamster bone marrow cells. No evidence of carcinogenesis 
was seen in rats or mice receiving 1)r;J1 fluoxetine dosages of abollt 7.5 or ~ 
limes the maximum recommended human dosagc of Ille drug. respectively. for 
24 months. 

• Pregnancy, Fertilit)', and Lactation Pregllanc), Some nco
nates exposcd to fluoxetine lind other selective serotonin·reuptake inhihitors 
(SS RIs) or se lective serotonin- and norcpinephrine-reuptake inhibitors (SNRls) 
late in the third trimester of pregnancy have deve loped complications that have 
sometimes been severe and required prolonged hospitalization. respiratory sup
porI. enteral nutrition r and other lonns of supportivc care in special carc nurs
eries. Such complications can arisf immcdiately upon deliwl)' and usually last 
several days or up to ~-t weeks. Clinic:!1 findings reported to date ill Ihe ne
onates have included respiratory distress, cyano:.i:.. "pnea. seizures. tempera
ture instability or fever. fecdil~g difficulty, dehydration, excessive weight IOSST 

vomiting, hypoglycemia, hypot{Snia, hypertonia. hyperre flexia, tremor, jitteri
ness. irritability, lethargy, reduced or lack h f teactio/l to pain stimu li. and con
stant crying. These clinical featores :lppear to be cOllsislent \villl either a direct 
toxic effect of the SSRI or SNRI or, possibly. a dmg withdmwal syndrome. It 
shou ld be 1I00ed thaI. in some ca:-es, Ihe clinical picture was consistent wi th 
serotonin syndrome (sec Drug Intl.!raetions: Serotonergic Drugs) . When trenting 
1I

1pregnant woman with ftuoxetinc during the third trimester ofprcgnancy . the 
clinician should carefully consider the potenti:il risks and benefits of such ther
arY. ConsiderUliol1 may be given to cautiously lapering ftuoxetine therapy in 
thl! third trimester prior 10 deli vcry if the drug is ad ministered during preg
nancy. (Sec Dosuge and Administr.llion : Tre:ltmenl of Pregnant Women during 
Ihe TIlird Trimes ter.) , 

FDA states th:1I decisions about management or deprc~sion in pregnanl 
women are challenging and th:lt the patient and her clinician must carefull y 
consider and disc uss the rotential henefits and risks of SS RI thempy during 
pregnancy for the individual woman. Two recent studies provide important 
infonnation on risks associated with disL;ontinuing nr continuin!,! antidepressant 
therapy during pregnancy. 

The first stully. which was prospective. nat uralistic. and longiludinal in 
des ign, evaluated the potential risk of relapsed depression in pregnant women 
wi th a history of major depressive disorder who diSCOJ1linued or allemptcd to 
disconlinue antidepressant (SSRls. tricyclic antidepfessants. or others) thempy 
during pregnuncy compared with that in women who continued antidepressant 
therapy throughout their pregnancy; all women weO! euthymic while receiving 
antidepressant therapy ut the beginning of pregnancy. In this study. women 
who discolll inued antidepressant Ilterapy were found to be .; times more likely 
to have .1 relapse of depression during their pregnancy than were womcn who 
continued to receive their atUidepressalll while pregnant. suggesting that prcg~ 
nancy does not protect against a rclupse of deprcssioll. 

The second study suggests thul infants exposed \0 SSRls in late rrcgnuncy 
may have an increuscd risk of persistent pulmonary hypertension of the new
born (PPHN). which is associu.lCtI wilh subslantial neonatal morbidity and mor
tality. PPH N occurs at a rate of 1- 2 neon:ltes per IUOO live births in the generul 
population in the US. In this relrospectivc case-contro l study of 377 women 
whose infan ts were born with PPHN and 836 women whose inf:lnl~ were born 
hC:llthy. the ri sk for developing PPHN wa.~ approximately sixfold higher rOf 
infants exposed 10 SSRis afterlthc twentieth week of gestation compared with 
infants who had not been exposed to SS Rls during this period . The study Was 
too small to COmpilrl! the risk of PPI-IN associated with individual SSRls. und 
the findings have not becri conllnned. Although the risk of PPHN identilied in 
this study still is low (6-12 cases per lOUU) and fu rther study is needed, the 
findings add to concerns from prc\'ious reports that inf;mts exposed 10 SSRIs 
late in pregnancy may experience adverse serotonergic erfeCl~. 

Fluoxetine and its principal metabolite norlluox etine have been shown to 
cross the placenta in animals. There nrc no adequulc and controlled studies to 
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date usinJ:! nuoxetine in pregnant women. and the drug should be used during 
pregnancy only when clearly nceded . Women shou ld be advised to nOlify their 
clinician if they are or plan to become pregnant. FDA states thai women who 
are pregnant or thinking about becoming pregnant should not di scontinue any 
antidepressant. including nuoxctine. without first consulting thl!irclinician. Thl! 
decision whether or not to continue antidepressant thempy should be made 
only after carefu l consideration of the potential benefits :md risks of antide
pressant therapy for e:lch individual pregnant patient. If a decision is made to 
disconlinue treatment with lluoxetine or other SSRls before or during preg
nancy. discontinuance of thcrOlpy should be done in consultution with the cli
nician in accordance with the prescribing infonnation for the unlideprcssanl, 
and the patient should be closely monitored for possible re lOlpse of depression. 
In addition. the pmlonged eliminmion of the drug and its active metabolite 
from the body after discontinuance of therapy should be considered when a 
woman of childbearing potential receiving Iluoxetine plans 10 become pregnant. 

Most epidemiologic studies of pregnancy outcome following tirst trimester 
exposure to SSRls, including Iluoxetine. conducted to date have not revealed 
ev idence of an increa.~ed risk of major congenital malfomtations. In a pro
spective . controlled. mulliccnler study. maternal usc of several SSRls (sertm
line. l1uvoxamine. paroxetine) in a limited number of pregnant women did nOi 
appear to increase the risk of congenital malformation. miscarriage. stillbirth. 
or premature delivery when used during preg.nancy at recommended dosages. 
Birth we ighl Olnd gestational age in neonates exposed to the drugs were similar 
to those in the control group. In :IOOIher small study based on medical records 
review. the incidence of congenital anomalies reported in infants bam to 
women who were treated with fluoxetine and othl!r SSRls during pregnancy 
was comparable to that ohserved in the general population. However. the results 
of epidemiologic studies indicate thut exposure to paroxetine during the llrst 
trimester of pregnancy may increase the risk for congeniwl m,llfomlations. 
particularly cardiovascular m:tlfonllations. (Scc Pregnancy. under Cautions: 
Prcgn:lOcy. Fertility. and LaetlHion . in Paroxetine 18: 16.04.20.) Additional epi
demiologic studies arc needed to mOn! thoroughly evaluute the relative safety 
o f l1uoxetinc and other SSRls during pregnancy. including their potcntialtcr
;ttogenic risks and possible cffects on ncumbehavioral development. 

11le e ffect of fluoxe[ine on labor and delivery is not known. 

Ferlilily Repmduction studies in rats us ing fluoxetine dosages 5-9 
timl!s the maximum recommended hum:m daily dosage have not revealed ev
idence of impaired fertility. However, a slighl decrease in ncnnat:11 survival 
Ih:1\ prohably was related to fl!duced maternal food consumPtion and sup
pre .~sed weight gain was reported in the offspring. Like sOTne other SSRrs. 
prl!tremment with Iluoxetine inhibits methoxydimethyltryptamine-indu~ed 
ejw.:u lution in rat s; Ihi s effect is blocked by metergoline, a serotonin antagonist. 
Alterations in sexual function ulso have been reported in patients receivinil the 
drug. (See Sex ual Dysfunction un~e r Cautions: Renal, Elect rolyte, and Geni
tourinary Effects and sec also e lUtions: Pediatric Prcc;lUtions.) 

Lac/alion Fluoxctinc an'd its metabolites distribule into human milk . 
Limited data indicate that lI uoxetine and norliuuxetinc concentr'JIions arc 20-
:mc;;) of concurrent m:lIern:11 plasma drug concentrations. Crying . . ~Iccp distur
bunce. vomiting , and watery sillols developed in an infant who nursed from:1 
WOOl;lIl receiving lIuoxetine; plasma lluoxeline and norlluoxetine concentra
tions in the infant on the second day of feeding were J41l and 20K ng/mL. 
rl!spcctively. Therefore. lIuo .... etine should not be used in nursing women. and 
women should be advised to notify their physician if they plan to breast-feed. 
In uddit ion. the slow elimination of fluoxeline ,md lIorfluoxetinc from the body 
;Ifter disconti nuance of the drug should be considered. • 

Drug Interactions 

As with other drugs. the possibility that nUDxetine may interact wi th any 
concomitantly udmin istered drug by U vllriety of mechanisms . including phar
macodynamic und phannacokinetic interactions. should be considered. The po
tentiu l for interactions ex ists nOI on ly with concomitnntly administered drugs 
hut also with drugs admini stered for several weeks after di scontinuance of 
(luoxetine therapy due to the prolonged elimination of fluoxetine and its prin
cipal metabolite. norfluoxetine. (Sce Pharmacokinetics: Elimination .) 

• Scrotonergic Drugs Use of se lecti ve se rotonin-reuptuke inhibitors 
(SS Rls) such as nuoxetine concurrently or in close succession wiLh other drugs 
thm affect serotonergic neurotrJnsmission may result in serotonin syndrome or 
neuroleptic malignant syndrome {NMS)-like reactions. Symptoms of semtonin 
syndrome may include mental stutus changes (e.g .. <lgitation . hullucinations. 
cornu). autonomic instability (e.g .. tachycardia. labile blood pressure. hyper
tlll.!nnill). nl!uromuscular aberrations (e.g .. hyperreflexia. incoordination). and/ 
or 0 1 symptoms (e.g .. nausea, vomiting. diarrhea). Although the syndrome 
uppc:lrs to be relutively uncommon and usually mild in severity. serious and 
potentially life-threatening com plications. induding seizurl!~ . disst!milluted in
travasculur coagulution, respiratory r:.ilure . lind severe hyperthertnia. as well 
liS death occasionally have been reported. In its mosl severe fonn. serotonin 
syndrome may resemble NMS. which is characterized by hypenhcnnia. muscle 
rigillity. autonomic instability with possible mpid HuctuJ tion in vital signs, and 
mental status changes. The precise mechanism of these reactions is nOI fully 
understood; however. thl!)' appear to result from excessive seTOIonergic activity 
in the e NS. probably mediated by activation of serotonin 5-HT1A receptors. 
The possible involvement of dopamine and 5-HT~ receptors al so has been sug-
gested. although their roles remain unclear. II 

Serotonin syndrome most commonly occurs when :2 or more drugs that 

2358 AHFS DRUG INFORMATION* 2010 

affect serolonergic neurotransmission arc administered either concurrcntly or 
in close succession. Serolonergic age01s include those that increase serotonin 
synthesis (e.g. .. the serotonin precursor tryptophan). stimulate synaptic sero
tonin release (e.g .. some amphetamines. dcx fennuramine [no longer commer
cially availahle in the USj, fenfiuramine Ino longer commercially available in 
the US n. inhibit the reuptakc of serolonin after relea.<;e (e.g .• SSR ls. selective 
serotonin- and norepincphrine-reuptukc inhibitors [SNRlsj. tricyclic antide
pressants. Ir.lzodone, dextromcthorphan. meperidine. tramadol) , decrease the 
metabolism of serotonin (e.g .. monOlmlinc oxidase lMAO] inhibitors). Imve 
direct serotonin postsynaptic receptor aetivi lY (e.g .. buspirone ). or nonspec ifi
cally induce increases in serotonergic neuronal activity (e.g .. lithium sall<; ). 
Seleclive agonisl'> of serotonin (5-hy<Jroxyt r)'ptlllnine: 5-Hn type I receptors 
("triptans") and dihydroergotamine. agents with semlonergic activity used in 
the management of migr:.tine he:tdache. and SI. John's wort (HYI)U;('II11I pl!r · 
[0/'0///11/) also have been implic'lted in serotonin syndrome. 

The combination of SSRls and MAO inhibitors may result in serotonin 
syndrome or NMS-like reOlctions. Such reactions have al so been reponed when 
SSRls huve been used concurrently with tryptophan. lithium. dex tromethor
phan . sumlltriptan. dihydroergotamine, or antipsychotics or other dopamine an
tagonists. In rare cases, the serotonin syndrome reportedly has occurred in 
patients receiving the recommended dosage of a single serotonergic ugent (e.g .. 
domipr.lmine) or during accidental overdosage le.g .. sertraline iOloxicution in 
a child ). Some other drugs that have been implicated in precipitating symptoms 
suggestive of serotonin syndrome or NMS-like reuctions include buspirone, 
bromocriptine. dextropropoxyphene. linezolid. methylenedioxymethamphe
taminc (MDMA: "ecslas)"). sclcgilinc (a se lectivc MAO-S inhibitor). and s i
butramine (an SNRI used for the management of obesity). Other drugs that 
have been assoc iated with the syndrome but for which less cOllvincing dulU arc 
available include earbam:lzepine, fentanyl. and pentazocine. 

Clinicians should be aware of Ihe potential for serious. possibly fatal re
actions associ ated with serotonin syndrome or NMS!like reacti ons in paticllIS 
receivi ng 2 or more drugs thut affect sermonergic, neurotransmission. even if 
no such iOleractions with the spec ific drugs have been reported to date in the 
medical litef'.l ture. Pending further nccumulation of data. serotonergic drugs 
should be usell cautiously in combination and such combinations avoided 
whenever clinically poss ible. Serutonin syndrome may be more likely to occur 
when init iating therapy with a serolOnergie agent.'increa.~ing the do.~age. or 
fo ll owing thc addition of another M:fOtoncrgic drug. Some. clinicians stute Ihat 
pllIients who have experienced .<;erolnnin s)' ndrome may be at higher ri.~k for 
recurrence of the syndrome upon reinitiation of ~erotonergic . drugs. Pt!nding 
further experience in such cases, some clinicians recommend thattherupy with 
sCfOtonergic ugents be limited follow ing recovery. In casl!s in which the po
tential benefit of the drug is thought to outweigh the risk of scruton in syndrome. 
lower potency ngents Olnd reduced dosages should be used. combination sero
tunergic Iherapy should be avoided . and p:llients should be monitored carefully 
for manifestations of serotonin syndrome. If signs and symptoms of semtonin 
syndrome or NMS de\'clop <Juring th~'fapy. treatment with lIunxctinc and any 
concurrentl y administered scrotoncrgic ur antidopaminergic ageOls. including 
ant ipsychoti c agents. should be discontinued jmmediatel y :md supportive and 
symptomatic treatment should be initiated. 

Ser%ll;" Syndrome " Manifcslillillns. Serotonin syndrome is char
acteri zed by menIal ~talUs and bchaviorul chunges. altered muscle tone or neu
romuscular ueti\,i ty. autonomic instability with rapid fluctuat ions of vi tal signs, 
hype rthermia. und diarrhea. Some cl inicians have slated thatlhe diagnosis of 
serolonin syndrome can be made based on the presence of at least 3 of the 
following m:mifestations: mental Stutus changes (e.g .. confusion, hypomania). 
agitation. myoclonus. hyperreflex ia. fe \'er. shi vering. lremor. diaphoresis. 
ataxia. and diarrhea in the sclling of II recent addition or un increase in dosage 
of a serotonergic agent; the ub.~cnce of other obv ious causcs o f mental .~ tatus 

changes and fever (e.g .. infection , Illet'lbolil.' di sorders. su bstance libuse or with
drawal ); and no recent initiation or increuse in dosage pf an antipsychotic agent 
prior to the onsc,t of the signs and .~ympIOlns Lin order 10 rule ou l NMS). In 
some cases . features of the serolOnin sy ndrome have resembled those associ
ated with NMS, wh ich may occur in p;ttients recei ving phenothiazines or other 
antipsychoti c agents. (Scc- Extr:lpyramidul Renctions in Cnutions: Nervous Sys
tem Effects. in the Phenothiazines Genera l Statement 18: 16.08.24.) 

Other signs and symptoms associated with serotonin syndrome have in
cluded restlessness. irritabi lity. insomnia . aggress ive behavior. headache. 
drowsiness, dizziness. disorientation. loss of coordin-ation. :mxieIY. euphoria. 
hallucinations. dilated pupils , nyst <lgmu .~. paresthesias. rigidity. clonus. sei
zures. ilnd coma. Nausea. vomiting. abdominal cramping. nushing. hyperten
sion. hyput~nsion. tachycardia, tuchypneu . :md hyp~f\'entilation also have oc-
ru~. , , 

The onset of the serotoriin syndrome can fllnge from minutes arter initiating 
therapy with a second sefOtonergic a'gent to several weeks afieT receiving a 
.~tahle dos:tge. Preliminary evidence to date suggests that neither the occurrence 
nor the severilY o r serotonin syndrome is related tn the do!'oc or duration nf 
serotonergic drug thempy. . 

The incidence o f serotonin syndrome is unknown. but il is likely Ihm the 
syndrome is underrepnned becallse it is not recognized or appears in vnrious 
degrecs of severi ty (mi ld. moderate. or severe). In addition. serotonin syndrome 
Illay be confused with or resemble NMS in .~ome cases. 

Trcutmcnl. Mild cases of serotonin syndrome generally respond within 
12- 24 hou rs to the immediate discontinuance of serotonergic agents and gen
eml supportive therapy. Symptoms rure ly last more than 72- 96 hours in the 
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absence of complications. Supportive therapy in such cases may include hos
pitalization. adequate hydration. control of myoclonus and hyperreflexia with 
benzodiazepines such as clonazepam (and possibly propranolol). and control 
of fever with acetaminophen and external cooling. if necessary. Other poss ible 
causes of altered mental status and fever <lIsa should be considered and treated 
accordingly. 

PaticnLS with severe hyperthennia (Le .• a tem perature of more than 40SC) 
are considered to huve more severe cases of serotonin syndrome which arc 
associUlcd with more serious complicalions and mortality. Muscular rigidity 
often :Iccompanies hypcrthennia and may respond to benzodiazepine therapy. 
Such paticnts should be managed with aggressive cooling me:lsures, including 
external cooling. the institution of muscular paralysis (to dcoreu.~e body tem
perature. help prevent rhabdomyolysis and disseminated intravascu lar coagu
lation from muscular rigidity refractory 10 benzodiazepines. and facilitate in
lubation). and maintenance of a patent airway with endotracheal inlubation . 
Seizures may be tre:lted with benzodiazcpines and, ir necessary. other anticon
vulsants (e.g. .. barbiturmes). Pmients who develop hypertension, cardiac ar
rhythmias, amI other se rious complicntions,such as disseminated intra\'a~cular 
coagulation or rhabdomyolysis associated with se rmonin syndrome should re-
ceive appropriate therapy ror these conditions. , 

Although there is no specific thempy for serotonin syndrome, nonspecific 
serotonin (5-HT, and 5- 1·IT~) receptor antagonists such as cyproheptadine and 
l11elhysergidc and drugs with 5-HT,.\ receptor affinitY,such as propranolol have 
been used with some success in a limited number or patients '\Vhosc symptoms 
persisted or were unusually severe. Dantrolene. bromocriptine. and chlorprom
azine ( fur sedation. to hel p reduce rever. and because of its 5-HT-receptor 
blocking activity) also have been used in a limited number of patients wi th 
serotonin syndrome but with inconsistent results; .the possibility that chlor
proma.zinc mny lower the seizure thres hold .in this sett ipg should be considered. 

Munoamille Oxidase Inhibitors Potcntially serious. sometimes fatal 
serOionin syndrome or NMS-like reactions have been reported in patients re
ceiving scrotonin-reuptake inhibitors in combination witlJ :In MAO inhibitor. 
Such reactions also Iwve been reponed in patients who recently have discon
tinued i:I selective scrotonin-reuptake inhibitor and have been started on an 
MAO inhibitor. 

Probably because of ils extemive c1inical.use and the prolonged elimination 
half-life of both fluoxetille and norfluoxetine, fluoxetine has been the selective 
seroton in-rcuptake inhihilOr most commonly implic:ucd in serotonin syndrome. 
In at least 2 cases, serotonin syndrome dey eloped when MAo inhibitor therapy 
was initiated after the discontinuance of Huoxetine therapy. Shivering, diplopia, 
nausca, confusion. and unxidy reportedly occurred in one patient 6 days afler 
discontinuance of fluoxetine therapy and 4 days after initiation of tranylcy
promine thempy; signs and symptoms resolved wilhout apparent sequelae 
within 24 hours following discontinuance of the MAO inhibitor in this patient. 
In another case, the initiation of tranylcypromine therapy more than 5 weeks 
after discontinuance of lluoxelinc reponedlv resulted in serotonin syndrome. 

Concllrrent :ldministratidn of fluoxctin~ and MAO inhibit ors is contrain
dicated. Because bolh fluoxetine and its principal metabolite have relatively 
long half-lives. at least 5 \o,·eeks should elapse between discontinuance of Huox
etine therapy and initiation of MAO inhibitor therapy. since administration of 
an MAO inhibitor prior to elapse of thi s time may increase' the risk'or serious 
adverse effects. Based on cl inical experience with concurrent administmtion of 
triC}'clic '.IIl lidepressants and MAO inhibitors, :II least 2 weeks should elapse 
following discontinuance or an MAO inhibitor prior to initiation of fluoxetine 
therapy. I I 

LinC7.ulid. Linezolid. an anti-infective agcnt thut is a nonselcctive and re
versible MAO inhibitor, has been 'assoc iated with drug interactions re~ulting 
in scrolOnin syndrome. including some :to;soc iuted with SSRls. and potentially 
may also cause NMS -like reactions. Therefore. :It lellSt one manufacturer of 
fluoxelinc states that linezolid shou ld be used wi th caution in patients receiving 
fluoxetine . The munuf:lcturer of linezolid states that. unless patients arc care
fully observed for sig ns andlor symptoms of serotonin syndrome. the drug 
should not be used in patients receiving SSRIs. Some clinicians suggest that 
linczolid on ly be used with caution and close monitoring in patients concur
rently recch'ing SSR ls, and some suggest that SSRltherapy should be discon
tinued before linezolid is initiated and not reinitiated unlil 2 weeks after line
wHd therapy is completed. 

Mudobcmide. Moclobemide. a selecti ... e and reversible MAO-A inhibitor 
(not commen:ially available in the US). also has been associated with serotonin 
syndrome and such relict ions have bl!en fatal in several cases in which the drug 
was given in combination wjlh the selective serolonin-reuptake inhibitor cital
opr:m1 or with clomipramine. Pending further experience with such combina
tions. some clinicians recommend that concurrent thempy with moclobemide 
and selective semtonin-reuptake inhibitors be uscd only with extreme caution 
and serolOn in-reupta"e inhibitors should have been discontinued for some time 
(depending on the eli mination hair-li ves of the drug and ils acti ve melaboliles) 
before initiating moclohcmide therapy. 

Sclegllinc. Selegiline. a selective MAO-B inhibitor used in the manage
ment of parkinsonian syndrome. also has been reported to cause serotonin 
syndrome when given concurrently wilh selective serotonin-reuptake inhibitors 
(fluoxetine, paroxeline, senraline). Although selegiline is a selective I\-1AO-B 
inhibitor nt therapeutic ,dosages. the drug appears to lose its selectivity fo r the 
MAO-B enzyme at higher dosuges (e.g .. those exceeding 10 mg/kg). thereby 
increao; ing the risk of serotonin syndrome in patients receiving higher dosages 
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of,the drug either alone or in combination with other serotonergic agents. The 
manuracturer of selegiline recommends avoiding concurrent selegiline and se
leclive serotonin-reuptnke inhibitor therapy. In addition. the manufacturer of 
selegiline recommends that a drug-free interval of at least 2 weeks elapse be
tween discontinuance of scleg iline and initiation of selective serolonin-reuptake 
inhibitor therapy. Because of the long half-lives of fiuoxetine and its principal 
metabolite. at least 5 weeks should elapse or even longer (part icularly if fiuox
etine has been prescribed chronically und/or at higher dosages) between dis
cont inuance of Iluoxetine and initiation of selegilinc therapy. 

Isoniuzid. Isoniazid . an antituberculosis agent, appears to have some 
MAO-inhibiting activity. In addition. iproniazid (not commercially available 
in the US). another antituberculosis agent structurally related to isoni azid that 
also possesses MAO-inhibiting activity. reponedly has resulted in serotonin 
syndrome in at least :2 pmients when given in combination with meperidine. 
Pending further experience. clinicians should be aware of. the potemial for 
serotonin syndrome when isoniazid is given in combination wilh selective se
rotonin-reuptllke inhibitor therapy or other serotonergic agents. 

Tryptopltan alld Otlter Serotonin Precursors Adverse nervous 
system effects (e.g .. agitation. restlessness, :Iggressive behuvior, insomnia. poor 
concelllmtion. headache. paresthesia. in'coordination. worsening of symptoms 
of obsessive-compulsive disorder). adversc GI effects (e.g .• nausea, abdominal 
cramps, diurrhe:l): palpitation. andlor chi ll.s reportedly have occurred in a lim
ited number or patiems receivi ng f1uoxetinc concurrently with tryptophan. a 
serOlonin precursor. Such symptoms generally resolved within several weeks 
following discontinuance of tryptoph:ln despitc continued Huoxetine therapy. 
Although the mechanism for this intemct ion has not been full y elucidated, it 
has been suggested th:lt the~c adverse effects resemble the serotonin syndrome 
observed in animals and therefore may result from a marked increase in sero
tonin availability when tryptophan and potent serotonin-reuptake inhibitors 
such as Iluoxctine arc administered concurrently. Becuuse of the potential risk 
of serotonin syndrome or NMS-like reactions, concurrent use of Iryptophan or 
other serotonln precursors should be avoided in patients receiving f1uoxetine. 

Sibllframi"e Bccuuse of the possibility of developing potcntially se
rious. sometimes fatal serotonin ~yndrome or NMS-like reactions, sibutraminc 
should be used with c:lu.' ion in patient s rece iving fluoxetine. I 

5-HTJ Receptur Agonists ,("Triptalls") Weakness, hyperreflexia, 
and incoordination have been reponed rarcly during postmurkcting surveillance 
in patients receiving sumutript:ln concomitantly with nn SSRI (e.g .. fluoxetine, 
citaloprum, esd talopram, lluvox,umine,1 purol"etine;. serlIuline). Oral or subcu
taneous sUIl1U1riptan and SSRls were used concomitantly in some clinical stud
ies without unusual adverse effecl~. Howevcr. an i ncrell~e in the frequency of 
migntine auacks und a decrease in the effect iveness of sumatriptan in relieving 
migraine headache have been reported in a patient receiving subcutaneous in
jections of sumatriptan intennittcmly while undergoing tluoxetine thempy. 

Clinicians prescribing 5-HT, receptor ugonists, SSRls. and SNRis should 
consider that tripwns oftert lure used imennillently Dnd that either the 5-HT1 
receptor agonist. SSRI. or SNRI,may be prescribed by u differenl clinician. 
Clinicians also should we igh the potential risk of serotonin syndrome or NMS
like reactions with the e.'(pccted benefit of using a tn plan concurrently with 
SSRI or SNRI therapy ~ II' concomitant treutm~nt with fluoxctine and a triptan 
is clinically warranted: tile patient should be ' observed carefully, particularly 
during treatment initiation. dosage increaseS. and following the addition of 
other serotonergic agents. I)atients recei ving concomitanttriptan and f1uoxetine 
therapy should be infomled of Ihe possibility of serotonin syndrome or NMS
like reaction s :lnd advised \0 immedi:ltely seck medical attention if they ex
perience symptoms 'or these syndromes. 

Other Selective Serutoni1J-reuptake Inhibitors and Selective Se
rotollill- alld Norepillephrine-rellptak'e I"hibitors Concomitant ad
mini stration of f1uoxetine with other SSRls or SNRls potcntially may result ,in 
s·erotonin syndrome or NMS-like reactions and is therefore not recommended. 

! Alltip·syclwtic Agents 'altd Otller Dopamine Antagonists Co~
comitant usc of nntipsycholic agents and other dopamine. antagonists with 
fluoxetille potentiully may result in serotonin syndrome or NMS-like reactions. 
Ir signs and symptoms of serotonin syndrome or NMS occur, treotment with 
fluoxetine and any concurrently administered amidopaminergic or serotonergie 
ogents should be immediately discontinued and supportive and symptomatic 
treatment initiated. (Sec Drug Interactions: Ant ipsychotic Agef!ts.) 

Tramadol alld Other Semtollergic Drugs Because of the potential 
ri sk of serotonin s'mdrome or NMS-likc reactions, caution is advised whenever 
SSRls, including -fluoxctinc. IIl1d SNRls ure concurrently administered with 
other (iiugs that may affect 'serotonergic neurotransmitter systems, including 
tramado] and SI. John's wort (Hypail.'lllll Jlt'rforll t/ll~I). 1.1 

Pentazocine, an opiate partial agonist unulgesic, has been reported 10 cause 
transient symptoms of diaphoresis. ataxia, flushing, and tremor suggestive of 
the serotonin syndrome when used concurrently with l1uoxetine. 

Sero~tonin syndrome mrely may occur following concomitant usc of l1uox
et ine :lnd stimu lants because stimulants can release serotonin. and amphetamine 
is metaholized hy the cytochrome PASO (CYP) 2D6 isoenzyme. which is in
hibited by some SSRTs (e.g .• lIuo?,etine. paroxctine). 

• Drugs Undergoing Metabolism by Hepatic Microsomal 
Enzymes Drugs Metabolized by Cytochrome P-450 (CYP) 2D6 
Fluoxctine. like mallY other antidepressants (e.g., other selective serotonin-
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rcuplakc.inhibitors. muny tricyclic antidepressants). is mclabolizcd by the drug
mctabolizing cytochrome P-450 (CYP) 2.D6 isoenzyme (dcbrisoquine hydrox
ylase). In addition, like many OIhcr drugs metabolized by CYP1D6. fluoxetine 
inhibits the activity or CYP2D6 and potentially may increase pl:.t'ima concen· 
trntion s of concomitantl y administered drugs that also arc metabolized by this 
cn7.yme~ F1uoxetine may muke nonnal CYP2D6 metabolizers resemble "poor 
mctabolizcrs". Although similar interactions are possible with other seleclive 
serotonin-reuptake inhibitors. there is considerable variability among thcdrugs 
in the extent to which they inhibit CYP2D6; lIuoxetine and paroxeline appear 
to be more pnlelll in this regard than sertmline. 
I Cuncomitant U;;t' of nU(lxetinc with other drugs metabolized by CYP2D6 

1'!as not been syslemalically studied. The eXlent 10 which Ihis JXltential inler-, 
aClion may become clinically illlponant ,depends on the extent of inhibilion 01 
CYP:!D6 by the antidepressant and the thenlpcutic index of Ihe concomitamly 
,.I(lministcred drug. The drugs ror which this potcntial interaction is o f greatest 
concern arc thosc tllal are metabolized principally by CYP2D6 and have a 
narrow therapeutic index, such as tricyclic antidepressants, class Ie antiar
rhythmics le.!! .. proparennnc, Oecainidc, cncainide). vinblastine. and sOllie phe-
nothiazines (c.g .. thioridat ine). I I 

Caution should be exercised whenever concurrent therapy with tluoxetine 
and OIher drugs' metabolized by CYP:!D6 is co~sidercd. If nuoxetine therapy 
is initiated in a p~tient alrt!ady ~Icce i villg a drug metabolized by CYP2 Db, the 
need for decreased do~agc of th,lt drug should be considered. In addilion. a 
low initial dosage should be used whenever a drug IhOlI is predominantly me
laboli zed bv CYP2D6 and has ;1 rclOltivcly narrow Iherapcutic margin (e.g., 
tricyclic aniidcpre~s'ants . t lass Ie antiarrhythmics) is inidatcd in a patients who 
ik receiving or has received fluoxclinc during the previous 5 \\'ccks. Because 
of th'e ri sk of ~Crious ventricular arrhythmias and sudden Ucath potentially as
sociated with idch.~ased plasmu concentr:ltions or thioridazine. thioridazine i .~ 
eontwinJicated in an/ patient who is receiving or has received f1uo xeline dur
ing the previou's 5 weeks. (See Thioridazine under Drug Irlteractions: Antipsy-
chotic Agents.) . 

Drugs Metaboli:.cd by Cytochrome P-450 (CytJ) 3.44 Although 
fluoxetine can inhibit the cytochrome P-450 (CYP) 3A4 isoenzyme, results of 
in vitro ,mil in VIvo studieS indic;lIe thut die drug is a much less potent inhibilor 
or Ihis enzyme than many other drug.s. In olle in vivo drug interaction study. 
concomitant admini~trlllion of single doses or Ih'e CYP3A4 suhstrme terfena
dine (no longer commercially aVll ilable in the lJS) and fluoxetine did not in
crease plasma concentrations or terfcnadineJ In addition. in vitro studies have 
shown that kctocona7.0le, n potent' inhibitor of CYP3A4 activity, i ~ 1lI least 100 
times more potent thanJfluoxetinc or norfluoxetine as an inhibitor of several 
substr;lIes or this enzyme (c.g .. :Istemizole [no longer commercially available 
in the US 1. cisapride. mida7.olam'). Some clinicians state that concumitant usc 
of lIuoxctine with 'a.<;lcmizolc or tcrrenadine is nO! recommended since sub
sl:lntially increased plasmu concelllralions or unchanged astemizole or tenen
ltdine could occur. resuiling in un increased risk of serious adverse canliac 
effects. However. the manuraClUrer or fllloxet ine slates Ihm the extent of !luox· 
ctine's inhibition 'or CYP3A.J aClivity is unlikely to be. of clinical importance. 

• Tricycli J andllOthcr AnUdepressanl~ Concurrent 'ldministration 
ol',lluox'~tine an4 J t'ricydic antidepressant le.g .. .nnrtriptyline, ,desipramine: 
i:pil~ramine) renqrledly has resulled in adverse efrects associated with t r~cvclic 
ioxicitY ll inclupl;;i 'sedation, decreased energy, I,ighthcad.edness, p.~ycIHlrnotor 
retardation. dry mouth . constipation. memo!)' impainnent ). In patients receiv
ing il11iprmnine,or desipramine. initi;ltion or fluO.>;eline Iherapy ~epor1edly rei 
suited in plasm~'concentrJtions or Ihese tricyclic ;mtidepress,lIlts !lUll were at 
leaSI 2-10 times higher; Ihis I.'rrect persisted for 3 weeks or Jonger after f1uox· 
etine was diseominued. Elevaled phlsma IrJzodol1e concentmtions ;lOd adverse 
cffecl s possibly ass'oc i;llcu with trazodone tox icity tc.g .. sCd;ltiotl, U'nstable gait} 
also huve bcen rcportcd during concomitant Iluoxctinc and trazodone therapy. 
~lthough the mechanism ror thi s possible interaction has nOI been establi shed. 
it hus been suggested Ihal lIuox ctine m:ly inhibit the heputk metaoolism of 
trkydic antidepressants. (Sec Drugs MClllbolized by Cytochrome P-450 (CYP) 
1D6 under!Orug Interactions: Drugs Undergoing Metabolism hy Hepatic Mi~ 
cmsomal Enzymes:) Further .~ tudy of this potential interaction is needed. but 
current evidence suggests th"t patients receiving f1uoxetine and II tricyclic an· 
lidepres:'iunt or tTalOdol1e concomilUnlly should be closely observed for nd\'erse 
effects; monitoring of plasma tricyclic or tnlzodone concentrat ions also should 
be considered nnd their dos.:.lge reduced as necessary. Bci:uusc flumetine may 
increase plasma cpncentnltions lind prolong the elimination hlllf·life or tricyclic 
antidcpn.:.-;sants, the. need ror more prolonged monitoring following combined 
tril.:)'(;lk' and !Iuoxetine overdose should be considered. In :Jddition, because of 
the prolonged .elimination of fluoxetinc ;llld Ilorfluoxetine, the possibility thut 
the drug may interact with tricyclic antidepressants after recent discontinuance 
of fluoxetine also ,should be considered. I ," 

• Antipsychotic ' Agents Concomitant use of antipsychotic agents witli 
lIuoxctine JX)telllially may result in serotonin syndrome or NMS-like reactions: 
If signs ;lOd S})mploms or serotonin syndrome or NMS occur, treatment with 
fluoxetine and any concurrenlly administered aOlipsychotic agcllI should be 
immediately discontinued and supponive ~nd symptomatic tremment initialed. 
(Sec Drug Interactions: SCTOtoncrgic Drugs.) 

SOllie clinical data suggest u possible phannaeodynamic andlor phanna
caklnetic illlemetion between SSRIs, including fluoxetine .'and snme an tipsy
chmic agent ~. 1 
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ClozapiIJe Concomitant use or fluoxetine and clozapine clln increase 
pllL'mlll conccntrJtions or clo7...apinc and enhance clozupine's phannacologic 
effects secondary to suspccled inhibilion or clozapine metabolism by l1uoxe
tine. Increa.~cd plasma ciozapine concentrations also have been reponed in 
palienls receiving other SSRls (e.g., lIuvo.>;:nnine. paroxetine). There hus been 
at least one ratality related to clozilpinc loxici lY following ingestion or cJoza
pine.lluoxetine. and alcohol. The m;muracturer or clozapine stutes that caution 
should be used and patients closely monitored ir cJozapine is u'sed in plltients 
receiving SSRls, and a reduction in clozapine dosage should be considered. 

Halopcridol Elevated plasma concentmlions of haloperidol have been 
obSt'rved in patients receiving conctlmilant lIuoxetine thempy. Severe cxtm
pyramidal symptoms (e.g., longue slifrness, parkinsC!nian symptoms. akathisia). 
which required hospilalizulion and were refmelory to conventionallherJpy (in
duding anticholinergic amiparkinsonian agents. diphenhydnlmine, and diaze
pam), I\!poTledly occurred in a patient receiving fluoxet ine and haloperidol 
concurrently; this patient previously hud experienced only mild 'adversc extra
pyramidal eCfects with haloperidul therapy alone. The extrapyrumidal symp
toms grudually abated followill!f discoritinuance or-both drugs. !lntl the patient 
subkequentlY 'tolcrated halopcridol therapy with evidence of only a slight par
kinsoni.m god!. The clinical imponancc of this possible interaction has not been 
establi shed . and additional study is required to delCnnine the sarety of com
bined Ouoxetinc and antipsychotic therapy. 

OlaIJzopillc Concomilam adminislra ion of fluoxctinc (60 mg as a 
sing le dose or 60 mg daily for 8 days) with a single 5-mg dose of oral olan-
7.apine t:uuscd a small increase in peak plasma olanzapine concentrations (av
eraging 16'jtl) and a small decrease (averaging 16'10) in olanzapine clearance; 
the elimination half-lirt was not sUbsdntially arrected. Fluoxetine is an inhib· 
itor of CYP~D6t ami then;by may "ffect a minor metabolic pathway for olan
zapine. Although the cha'nges in pll:lnnacokinetics arc statistically significant 
when nlunzapine and fluoxetine arc given concurrently. tHe chunges arc un 
likely to be clinically iinportant in comparison to the overall variability ob
served between individuals; thererore, rouline dosage adjustment is not rec· 
onJmelided. .. 

When nu()xetine is used, in fixed combination with olanzapinc (Symbyax1l"), 

the drug interactions ;Issocialed wilh olanzapine should also be considerL'li. (See 
Drug Intertlctions in Olunzapinc 28:16.OIUl4.) 

Pimozide Clinical studies evaluating pimo~idt! in combinat ion with 
olher amidcprc!o.sants have dem'(~ns tratb.l an increase in adverse drug interacT 
tions or QTc prolongation du Hng combined therapy. In addition, T;lre case re
pJ r1S have suggested possible :lddiliJJ c'drdiovhkcular effe8t's of f1u() xelinc and 
pimozide. resulting in bradycardia. Marked changes in mental status (e.g., stu
por. in;lbility to think clearly) and hypersal.ivution also were r~ported in one 
wmn'all who received both drugs concurrently. Although a speci fic study eval
uating c.:oncurrcnt fluoxetine and pimozide therapy has not been perronncd 10 
date. concurrent use of these drugs is conlrairiilicaled because of the potential 
for adverse drug inttraclions ur QT~ prolongation. . t, '1 

Ri.fperidollt! Extrapyramidal symptoms, rollo'{'ed by persistent tardive 
dyskinesia (dyskinetic tongue movements) have occurred in one .IH-year·old 
who received rispcridone concomitantly with fluoxetil1e; however, a causal 
relationship has not been esta.bl.i.sh~d. 11)e AUC of rispcridone increased during 
concomitant lIuoxctine therapy in one study in psychotic patients. undthe AUC 
of active drug (risperidone plus 9-/1ydroxyrisperidone) incre<lsed in poor :lnd 
extensive metaboli1.ers (determined by CypD6 gcnotypingl; there was no 
evidence of increased severity'or incidence or eXlr.lpyramidal symptoms in this 
3D·day study. 

Tltiorida:dnc Although specific drug imemelion sludies evaluating 
concomit;mt usc of fluoxeline and Ihioridazine are not available, concomitant 
u .~e of 0lher1 SSRls (e.g'.:. fluvox;lI:nine) has re.~ulted in increased plusma can
centr:ltions or the untipsychotic ngent. Because ,of the risk or serious vcntrieulur 
arrhythmia und ... udden death associated wilh elevated plasma concentrations 
of thioridazine, thimida7.ine is contraindicated in any patient who is receiving 
or has rece ived flunxetine during the previous 5 week .... (Sec Drugs MelUbolized 
by Cytochrome ~-450 (CYP) 206 under Dmg Interactions: Drugs Undergoing 
Metabolism by Hepatic Microsomal Enzymes.) 

• Denzodiazepines Fluoxetine appears 10 inhibil the metabolism of di
azepam. as e\'it.ienced by increases in the elimination half-life and plasma con
ccntmtion or diazepam and decreases in diazepam clcllf'Jnce ,lInd the rale of 
rOnllation o f desmethyldiazepam (an aClive mClUbolite of diazep;lm) during 
concomitllnl use or the drugs. Although clinically important incre<lsc in psy· 
chomotor iOlpainnent has not been noted when fluoxetine and diazepam were 
administered concomitantly us compared with administration or diuzepam 
nlone, concomitant Oldministration of ulpruzolam and lIuoxetine haS rcsulted in 
increu.sed plasma concentrations of alprazoJum and ['unher psychomotor per
ronnuncc impainnents. Pending further accumulation or duta, the possibility 
that a clinically imponant inter:lclion could occur in geriatric ur other suscep-
tible patients should be considered. II I' ,4 j 

• Buspirone Buspirone has serOionergic aelivilY nnd may have been par
tially responsible for II case of serotonin syndrome that resulted in the death of 
:1 palienl rece iving fluoxetine. buspirone. and an MA0 inhibitor (tranylcyprom
ine) concomitantly. (See Drug Interactions: Serotonergic Drugs. ) 

In a pUlielll with depression, gencralizedranxiety disorder, and panic attacks 
who was receiving concomitant busp ironc amltfllzodone therapy, an increase 
in anxiety symptoms to a level cumparable to that observed prior to buspirone 
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therJpy occurred when fluoxetinc was added to thc regimen. Although the 
mechanism of this possible interuction has nOI been established, it wus sug· 
gesled thut fluoxetinc may have either directly antagonized the therapeutic ac· 
tivity of buspirone or may have precipitulcd the anxiety symptoms through a 
separate mechanism. However, combined usc of the drugs a lso has been re· 
ported to potentiate therapeutic efncucy in patients with obscssive--<:ompulsivc 
disorder. 

• Lithium Fluoxetine and lithium have been uscd concurrently in a lim· 
ited number of patients without apparent adverse en·eels . However, both in· 
creased and decreased serum lithium concemrations and adverse neuromus· 
cular effects possibly associated with lithium toxicity and/or serotonin 
syndrome (e.g., ataxia. dizziness, dysunhria, stifrness of the extremities) have 
been reponed during ("ombined Iherapy with the drugs. Lithium OIppears to have 
some scfutonergic activity. nnd serotonin syndrome has been reported follow· 
ing the initiation of lithium therapy in lit least one patient receiving fluoxetine. 
(Sec Drug Interactions: SerOionergic Drugs .• The c1iniCill importance of this 
potential inter.u.:tion remains to be 'determined and funher substantiation is 
required: howevcr, c:mtion should be exercised when flu()xctine and lithium 
arc adm inistered concurrently. It is recommended that serum lithium concen· 
trJtions be monitored closely during: concomitant l1uoxdine therapy. 

• Anticonvulsants Carbamazepiue Fluoxclinc can increase 
plasma carbamazepinc 'and carbamazepine IO. II ·cpoxidc (CBZ-E. an activ\! 
metabolite) concentrations, and carbamalepine toxicity (e.g., ocular changes. 
vertigo, tremor) has been reported in some patknts maintained on carbama· 
zepinc rollowing initiation or Iluoxetine. It 11:IS been suggestcd tha\ fluoxetine· 
induced inhibiti !jm llf hepatic. mctubolism (e.g .. inhihition of epoxiuc hyurolase) 
of carbamazepine and/or CBZ·E ntHy he principally responsible ror such in· 
creases: alteration in protein binding docs nOl appear to be principally respon· 
sible for this interJclion. The putient and plasma com'entra tions o f carb:lma· 
zepine and its 'me tabolite should be monitored closely whenever fl uoxeline 
therapy is initiated or discontinued: carbanHllcpine dosage .~ houl u be :llljust!!d 
accordingly. I I 

Phenytoill Initiation of nuoxetine in [lutients stabilized on phenytoin 
has resulted in increased plHsm:1 phenytoin concentrntions and lelinical mani· 
fe sl:ttions of phenytoin toxicity. 

• fl-Adrenergic UJocking Agents Concomitant. usc of fluoxetine ,lIId 
a J3--adrcnergic blocking agent has resulted in jncrc;l.~et.l plasma concentrations 
that have enhanced the ,B·adrcnergic blocking effects of the drug, possibly 
resulting in cardiac loxicity. Metoprnlol is metabolized by the CY P2D6 iso· 
enzyme and Iluoxclinc is known to Ix)tently inhibit thi .~ enzyme. Although 
specific data arc lucking, ,B·adrenergic blocking agents that nrc 'renally e limi· 
nuted (e.g,. atenolol) may be n safe r choice. Patic fll s who were previously 
stabilized on propranolol or melOprolol should be monitored for tuxici ty (e.g., 
bradycardia. conduction defects. hypotension, hean failure. centr..d nervous 
system disturbances} following initiation of tluo.'(etine Iherapy. 

• Protein-bound Drugs Because nuoxetine is highly protein hound. 
the drug theoretically cou ld he displaced from binding s ites by. or it could 
dispiflce from binding sites. other pmtei n·hound drugs such as oral anticoag. 
ulants and digitoxin (no longer commcrdally available in the US). Pending 
further accumulation of data, paticnts receiving Huoxctine with any highly pro· 
tein·lxJUnd drug ~ hould he observed for potential adverse effects assodnted 
wit,h such therapy. (Sec Drug Interactions: Drugs Arrecting Hemostasis.) 

• Drugs Affecting Hemostasis Warfarill Concomitant lise of 
nuoxetine and warfarin has resulted in altem! anticoagulant erfects. including 
increased bleeding. Thererore, patients receiving warfarin should be carefu lly 
monitored whenever fluoxetine is initiated or discontinucd. 

Otller Drugs that lllterfere with Hemostasis Epidem iolog ic casc· 
conlrol and cohort design studies thai have demonstrated an a.'>sociution be· 
tween se lect ive serntonin·reuptake inhihitor therapy and :111 increased risk of 
upper GI bleeding ;Ilso have shown that nmcurrent usc (If aspirin or other 
nonsteroidal anti·innammalory agent.~ .~ lIhstantially increases the risk'lof GI 
bleeding. Although these studies focused on upper GJ bleeding, there is some 
evidence suggesting that bleeding at other sites may be simil;lrly plltentiated. 
The precise mechanism for this increased risk remains to be clearly cstab!ished; 
however, serotonin release by platelet s is known [ 0 play an imponant role in 
hemostasi.~, and selective serotonin· reuptake inhibitors decreuse serotonin up· 
take from the blood by platelets, thereby decreasing the amount of serotonin 
in plate lets. Patients re~civing nu()xetine should be c;lUtioned about the con· 
comitant use of drugs that interfere with hemostasis, including aspi rin and other 
nonsteroidal anti·inflammaillry agents. 

• Alcohol Concurrent administration of s ingle or multiple doses or fluox· 
etine ;md alcohol docs not appear to alter blood or Brcntlmlyzers- alcohol. 
plasma fluoxetine , or plasma norfiuoxetine cum:entrations in h~althy individ· 
uals, suggesting that there is no phannacokinetic interaction between nuoxetine 
and alcohol. In uddition, fluoxctine docs not appear to potentiate the psycho· 
motor anu cognitive impaimlent or cardiovascular effects induced by alcohol. 
Hnwever. the drug's ability to reducc alcohol consumption in animals and 
humans suggests thm there may be :.I se Tntonergically mediated, pharmacody· 
namic interaction between nuoxetinc and alcohol within the CNS. (See Phar· 
macology: Effects on Alcnhollntake. anu alsu sec Uscs: Alcohol Dcpendcnce.) 

• Electroconvulsive Therapy The effects of lIuoxetine in conjunction 
wilh e lectroconvul sive therapy (EeT) for the matJ:lgement of depression have 
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not been evaluated to date in clinical studies. Prolonged se izures reportedly 
huve occurred mrely during concurrcm usc of nuoxetine and ECT. 

• Antidiabet ic Agents Fluoxetine potentially may alter blood glucose 
concentmtions in patients with dinbctes mellitus. {Sec Caut ions: Metubnlie Ef· 
rec l s.~ 111erefore. dosage adjustments of insulin and/or sulfonylurea IlIl tidi· 
abetic agents may be necessary when nuoxetine thempy is initiated or discon· 
tinued in such patients. 

Acute Toxicity 
limited infoml:uion is available on the ucute toxicity of lIuoxeline. 

• Pathogenesis The acute lethal dose of fluo xctine in humans is not 
known. The median oral lDjO of fluoxetine hlls been reported to be approxi· 
mately 452 and 248 mg/kg in raLS and mice. respect ivelY.l ln anim:l ls. orJI 
administration of s ingle large doses of lhe drug hiL'i resu lted in hyperirrit:Jbility 
and seizures. Tonic·cJonic seizures occurred in 5 of 6 dogs given a toxic dose 
of fluoxetine orully: the seizures ccused immediately after IV administrJt ion of 
diazepam. In these dogs . the lowesl plusma fluoxetine concentration at which 
se izures occurred reportedly was on ly twice the maximum plasma concentra· 
tion reported in humans receiving SO mg or thc antidepressant daily during 
long-term therapy. Sing le large oral doses of fluoxeline n:portedly do nOI cuuse 
QT· or PR·intervul prolongation or widen ing of the QRS complex in dogs. 
although tachycnrdia and nn incre:.lse in blood pressure have occurred. 

TIle risk of fluoxetine overdosage may be increased in patients with age· 
netic deficiency in the cytochrome P·450 (CYP) isoenzyme 2D6. 

• Manifestations In general. ovcnlosnge of fluoxetine may be cxpec ted 
to produce effects that arc,extensions or the drug' s phannacologic and adverse 
effects. Animal studies and case reports in humans indicate lh;lt possible effects 
or overdosage include agitation . restlessness. hypomania, vertigo. insomni'l, 
(femor, and othe r s igns of eNS exci tation: n:lUsea and \'omiting; and !:tch)'· 
cardia and/or increased blood pressure . Seizures have heen reported in at least 
one patient ;Ifter overdosage or Iluoxetine. Acute overdosage of lluoxetine 
alone reponettly has resulted in nystagmus, drowsiness. coma. urticaria. spon· 
taneous eme.~is. and ST·segmelll depression. Nausea ;lnd vomiting appear to 
occur comlllonly following acute ingestion of rdatively large si ngle uoses o f 
the drug. 

Severa l fmulitics follo wing f100xcl ine overdosage h<l\'c lx.-cn reported to 
uate. One of [he dl!uths occurred in :1 pat ient who reportedly ingested I .M g of 
tluoxctine and un unknown quantity of maprotiline; plasmu tluoxetine and ma
protilin'e concelllrutions in this plltient were approximately 4570 and 4 1g0 ng/ 
ml, respedively. Another patient died 'after concomit;lIltly ingesting fluoxetine. 
codeine! and tc muzepam: plasma fluoxctine. norl1uoxetine. code ine , :Jlld tem
u:lepam concenlntlions in Ihis p<ltient reportedly \vcre 19."\0. 1110, I HOO. and 
38(X) nWml, re~pcctivcly , A fatal overdose also has been reportcd in a patient 
ingesling lIuoxetine and alcohol concomitant ly. There a lso :Ire a few reporled 
cases of overuosc in which fatality Was attributed to nuuxetine alone. In one 
such case, death \VLI.~ ussociated with ex tracted blood nuoxeline and nort!uo:\· 
etine concentrations or 600{) nnd 5(XX) ng/ml, respectively, and biliary con· 
centrutions of 13,()()() nglml each for the drug and metabol ite . A patient en· 
rolled in a clinical study of Iluoxctine reportedly died following intentional 
ingestion of an unknown quantity of amitriptyline. clobaz.am, :lI1d pentazocine; 
however, it is not known whether thi!. patient also ingested Iluoxet ine with the 
other drugs. 

A patient wi th a hislory of seizures who reporledly ingested _~ g of fluox· 
e tine and an unknown quantity of aspirin expcriellcet.l1 tonic-clonic seizures, 
tachycardia. dizziness, blurred vision, unsustained clonus, and ECG ch:mges. 
The seizures occurred about 9 hours post-ingestion, I;l.~ted approximately 2-3 
minutcs, and remi tted spontaneously without anticonvulsant therapy. Althuugh 
Ihe aclual amount of fluoxetine :tbsorbed by Ihis paticnt mny have becn less 
thul1 cxpected because or vomiting :md gastric lavage, the plasma lIuoxetine 
concentration reportedly' was 1461 ng/ml when seizures occurred; the patient 
recovered with no appurelll sequelne. Another p;niclII reported that he experi· 
enced sleepiness and nausea that lasted for several days following the inten· 
tional ingestion of 840 mg of fluoxet;ne with alcohol: thi s p:nient did not seck 
medicaltreatmenl. Drowsiness, lethargy. and nausea oct;urrcd in a patient who 
reportedly ingested 1.4 g of nutlxetine nnd 15 mg of clonazcpmn. No ECG 
abnonnali ties were reported in 2 patients who intentionlllly ingested 200 IIlg 
and I g of fluoxetine. 

A child with a genetic deliciency in the CYP2D6 isoe nzyme died following 
prolonged therapy with fluo xet inc, methylphenidate. and clonidinc. Autopsy 
findings revealed blnod, bmin. and other tissue conccntrmion.~ orfluo.'(etine und 
norfluoxel ine that were several·fold higher than expectcd. Poor metabolism of 
Iluoxetine via CYP2D6 was the likc ly cause of flu{)xetine intoxication ill this 
child. I 

• Treatment Because fntaliti es and severe toxicity have been reported 
following overdosage of selective serolOnitHeuptake inhibitors . partkulurly in 
large overdosage and· when taken with other drugs or alcohol. some clinicians 
recommend that any overdosage involving thesc drugs be managed aggre!ol
s ivcly. Because su icidal ingestion onen involves more thnn one drug, clinic ians 
treating fluoxetine o\'c rdosage should be -alert to possible toxic m:.mifcstations 
caused by drugs other than tluoxetine. 

Clinicians a lso should consider the possibility of serotonin syndrome or 
NMS-like reactions in paticnL<; presenting with similar clinical fea tures and a 
recent history of nuoxetine ingestion Ulld/or ingestion or other serotonergic und/ 

AHFS DRUG 11"FOItMATtONC: 2010 2361 

Exhibit D.22, page 16

Case 3:09-cv-00080-TMB     Document 78-13      Filed 03/24/2010     Page 16 of 20



Fluoxetine SELECTIVE SEROTONIN-REUPTAKE INHIBITORS 28:16.04.20 

or antipsychotic agents or other dopamine antagonists. (See Cautions: Precau
tions Imd Contraindications and see also Drug Interactions: Scrotonergic 
Drugs.) 

Managcmcnt of fluoxetine overdosage generally involves symptomatic and 
supporti ve care. A patent airway should be established and maintained, and 
adequate o.xygenation and ventilation should be assured. ECG and vital sign 
monitoring is recommended f~lIowing acute overdosage with the drug, al
though the value of ECG monitoring in predicting the severity of fluoxetine
induced cardiotoxicity is not known. (See Acute Toxicity: Manifestations, in 
the Tricyclic Antidepressants General StmemenL) There is no specific antidote 
for Iluoxetine imoxication. 

Following recem (Le., within 4 hours) ingestion of a potentiully toxic 
amount of fluoxetine and in the abscnce of signs and symptoms of cardiac 
toxicity, the stomach should be emptied immedimely by inducing emesis or by 
gastric lavage. If the piltient is comatose, having seizures, or lack..~ the gag 
rcllex. gastric lavage may be perfonned if an endotracheal tube with cuff in
flated is in place to prevent aspiration of gastric contents. Since administralion 
of act ivated charcoal (which mily be used in conjunction with sorbitol or a 
saline cathar1ic) may be as effective or more effective than induction of emesis 
or gastric lavage. its use has been recommended eithcr in the initial manage
ment of fluoxetine overdosage or following induction of emesis or gustric lav! 
age in patients who have ingested a potentially toxic quantity of the drug. 

Based on data rrom animal studies, lV diazepam should be considered. for 
the maIlllgemelll of Iluo.xetinc-induced seizures that do not remit spontaneously. 
If seizures are not controlled or recur following administration of diazepam, 
administration of phenytoin or phenobarbital has been recommended by sOIIlc 
cl inicians. . 

Flu(Jxetine and norfluoxetine arc not substalllially removed by hemodialy
sis. Because of the large volume of distribution llnd extensive protein binding 
of the drug and its principal metabolite, peritoneal dialysis, forced diuresis, 
hemoperfusion. and/or exchange transfusion probably are also ineffective in 
removing. substantial amounts of fluoxet ine and nortluoxetine from the body. 
Clinicians should consider consulting a poison control center for additional 
infonnation un the management of fluoxetine overdosage. .1 

Chronic Toxicity 

Fluoxetine has not been studied systematically in animals or humans to 
uctcrmine whether therapy with the drug is associated with tolerance or psy
chologic ,md/or physical dependence. One patient receiving the drug for the 
managemcllI of obesity repOr1edly experienced nervousness 2 days following 
discontinuance of fluoxetine therapy. However, it is unclcar whether this ad
verse effect represented a withdrawal reliction since both the parent drug and 
its principal metabolite have relatively long half-lives, and withdrawal reactions 
following discominuance or Huoxetine therapy may therefore be more delayed. 
Although clinical experience to date has not revealed substalllial evidence of 
drug-.~eekillg behavior or a withdrawal syndrome associated with discontinu
ance of Iluoxetine thempy, it is difficult to predict from the limited data cur
rently available the extent to which a CNS-active drug like fluoxetine may be 
misused, diver1ed, amI/or abused. 

Des pite the lack of substantial evidence for abuse potential or dependence 
liability"clinicians should carefully evaluate piltients for a history of substance 
abuse prior to initiating Iluoxetinc therapy. If Iluoxetine therapy is initiated in 
patients with a hi story of substance abuse, such patients should be monitored 
closely for signs of misuse or abuse of the drug (e.g .. development of tolerance, 
use of increasing doses, drug-seeking behavior). H' 

The potential for misuse of fluoxetine by depressed patients with concurrent 
cilting disorders and/or those who may seek the drug for its appClitc-suppressant 
effects also shoulrJ be considered. One patient with an undisclosed history of 
anorexia nervosa and laxativc abuse who was given fluo.xetine for depression 
ingested larger-than-prescribed doses (e.g., 9()-120 mg/day) and lost 9.1 kg 
within 2 months; this patient falsely claimed mood improvement in order to 
continue recei ving the drug for its anorectic and weight-reducing effects. 

Fluoxetine has produced phospholipidosis following long-tenn administra
tion in animals; however, no evidence of phospholipidosis has been repor1ed 
in humans receiving the drug to date. Additional study is needed to detennine 
the cl inical impOr1ance of these flndings in patients receiving long-tenn fluox
etine thempy. (Sec Pharmacology: Erfects on Phospholipids.) 

Pharmacology 

The phannaeology of lluoxeline is complex and in mnny ways resembles 
that or other antidepressant agents. par1icularly those agents (e.g., citalopram, 
clomipramine. escitalopr.J.lll, fluvoxamine , paroxetine, ser1raline, trazodone) 
that predominantly potentiate the phannacologic efrects of serotonin (5-HT). 
Like other selective serotonin-reuptake inhibitors (SSRls ), fluoxetine is a potent 
and highly selective reuptake inhibitor of serotonin and has littlc or no effect 
on other neurotransmitters. 

• Nervous System Effects The precise mechanism of antidepressant 
action of fluoxetine is unclear. but the drug has been shown to selectively inhibit 
the reuptake of serotonin at the presynaptic neuronal membrane. Fluoxetine
induced inhibition of serotonin reuptake 'causes increased synaptic concentra
tions of serotonin in the CNS, resulting in numerous functional changes asso
ciated with enhanced serotonergic ncurotransmission. Like other selective 
serownin-reuptake inhibitors (fluvoxamine, parox:ctine, semaline), fluoxetine 
appears to have minimal or no effect on the reuptake of norepinephrine or 
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dopamine ilnd docs not exhibit clinically important anticholinergic. antihista
minie. or ai -adrenergic blocking activity at usual therapeuti c dosages. 

Although the mechanism of ;mtidepressant <Iclion or antidepressant agents 
may involve inhibition of the reuplake of various neurotransmitters (i.e .. nor
cpinephrine. serotonin) at the presymlptic neuronal membrane. it ha .~ been sug
gested that postsynuptic receptor modification is mainly responsible for the 
antidepressant action observed during long-ternl administration of antidepres
sant agenL'i. During long-tenn therapy with most antidepressants ~e.g ... tri~yclic 
untidepressants, monoamine oxidase lMAO] inhibitors). these i1daptive 
changes generally consist of subsensitivity of the norudrenergic adenylute cy
clase system in association with a decrease in the number of f3-adrenergic 
receptors; such effects on noradrenergic receptor function commonlv arc re
ferred to as "down-regulution." In addition, some antidepressants r;p0r1edly 
decreilse the number of 5-HT binding sites following chronic administration. 
Fluoxetine may exert its antidepressant activity by somewhat d,ifferent mech
anisms than those usually associmed with tricyclic amI some olher amidepres
sants. Although some evidence indic~tes that I~ng-tenn adm inistration of Iluox
etin~.d,ocs nul substantially decrease the number of (:I-adrenergic binding siteJ 
or reduce the. ,sensitivity or f3-adrenergic receptors. a decrease in the number 
of (:I-adrenergic binding sites in the brain has been reponed in at least one study 
in animals. Data regarding the effects of fluDxetine on the number of seroton in 
(5-HTI and/or 5-Hi\ J binding sites have been conllicting. with ei ther nJ change 
or a reduction in the number of binding sitcs being reponed during chronic 
administration bf the drug. Increased postsynaptic receptor hinding of GAB A 
B also has been reported following prolonged administration of mill; 'y antide
pressants. including ftuoxetine. TIle clinical imp~lrlance of these Ilndings' ror 
fluoxetine has not been fuUy elucidated to date, and further study is needed to 
detennine the Irole, if any, of binding site alteration in thc antidepressant action 
of fluoxetinc and 'other antidepressants. 

The precise mechanism of action responsible ,for the efficacy of fluoxetine 
in the treatment of obsessive-cnmpulsi,'e disorder is unclear. However, based 
on the efficacy of other selective serotonin-reuptake inhibitors (e.g .. fluvox
amine, paroxetine, ser1raline) and clomipramine in the treatment of obsessive
compulsive disorder and the potency of these drug.~ in inhibiting serotonin 
reuptake. a serotonergic hypothesis has been developed to explain the patho
genesis of the condition. The hypothesis postulates that a dysregulation of 
serotonin is responsible for obses~ive-compulsive ~sorder and that Iluoxetine 
and these other agents are cffectiye because they c orrect this imbalance. Al
though the available evidence supports the serotonergic hypothes is of obses
sive-compulsive disorder, additional studies arc ne~esdry 10 confinn this hy-
pothesis. . . 

Seratollergic,Effects Fluoxetine is a highly selective illhibitor of se
rotonin reuptake at the presynaptic neuronal membrane. In addition. the po
tency and selectivity of serotonin-reuptake inhibition exhibited by fluoxetine's 
principal metabolite, nqrfluoxetine, appear to be similar \0 those of the parent 
drug. Fluo.xeline- and norfluoxetine-induced inhibition of serotonin reuptake 
causes increased synaptic concemrations of serOionin,~ resultit\g in numcrous 
functional changes nssociated with enhanced serotonergic neurotransmission. 

Data fram in vitro studies suggest thm tluo~etine is approximately equiv
alent to or less potent thun clomipramine as a serotonin-reuptake inhibitor; 
however, in vivo studies indicate thaI the serotonin-reuplake inhibiting effect 
of Iluoxctine may be more potent than thlll of clomipramine on a weight as 
well as an equimolar basis. TIlis apparem discrepancy may be explained at least 
in par1 by the relatively long eliminntion half-lives 01' Iluoxetine :tnU norflu()x
etine. In addition, metabolism vin N-demethylation decreases the [latency' and 
speciflcity or serotonin-reuptake inhibition of clomipramine but not fluoxetine . 
Data from both in vivo and in vitro studies indicate that fluoxetine also is a 
more potent serotonin-reuptake inhibitor than other currently available anti
depressant agents , including imipramine and trazodone. Fluoxctine appears to 
hav,: practically no affinity for serotonin (e.g .. 5-HTI ,md 5-HT~) receptors in 
vitro, although limited in vivo data S\lggest that the drug may bind to low
affinity sites on 5-HT receptors. 

Fluoxetine appears to decrease the turnover of serotonin in the GNS, proh
ably as a result or a decrease in the rate , o f scrototl in synthesis. ' The drug 
repOr1edly decreases bruin conc'entratiOils of 5-hydroxyindoleacetic acid (5-
HIAA) , the principill metabolite of serotonin; reduces the uptake or r~diola
beled tryptqphan by synaptosomes; and reduces the rate of cOllvcrsio;l of tryp
tophan to serotonin. Fluoxetine also inhibits spontaneous firing of seflltonergic 
neurons in the dorsal raphe nucleus. ' 

Like other serolOnin-reuptake inhibitors. administration or flumetine alone 
docs not produce the serotonin behavioral syndrome (<t characteristic behav
ioral pattern caused by central stimulation of serotonin activity) in animal s. 
However, the drug potentiates the serotonin behavioral syndrome induced by 
oxitriptan (l-5-hydroxytryptophan, 1-5HTPl, MAO inhibitors. and MAO inhib
itors combined with tryptophan. 

Effeets 011 Otller Neurotransmitters Like other selective seralonin
reuptake inhibitors, fluoxetihe. appears to have little or nolcffect on the reuptake 
of other neurotransmitters such as norepinephrine or dopamine. In addition, the 
drug appears to have a suhstantially higher selectivity ratio of serotonin-to
norepinephrine reuptake inhibiting activity than tricyclic antidepressant agents, 
including clomipramine. . 

Unlike tricyclic and some other antidepressants. fluoxetille docs not exhibit 
clinically impOr1ant anticholinergic, O"I -adrenergic blocking. or 'antihistaminic 
activity at usual therapeutic dosageS! As it result, the incidence of adverse 
effects commonly llssociilted with block<lde of muscarinic cholinergic receptors 
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(e.g .. dry mouth. blurred vision. urinary TCtention. constipation. confusion), 11'1' 

udrenergic receplOrs (c.g .. ol1hostatic hypotension), and hi stamine HI- and He
rcceplOrs (e.g., sedation) is lower in !1uoxetine-treated patients. In vitro studies 
have demonstrated that the drug P0s''icsses only weak affinit)' for 11'1- and Il'~ ' 
at.lrem:rgic. J3·adrenergic. HI and H:, muscarinic. opiate, GABA-benzodiule· 
pine. and dopamine receptors. 

Effects on Sleep Like tricyclic and most o ther anlklepressants, fluox· 
c tine suppresses rJpid eye movement (REM) s leep. Although not d early es
tablished.there is some evidence thut the REM-suppressing effects of antide· 
pressant agents may contribute 10 the antidepressant activity of these drugs. In 
animul studies . nuoxetine produces a dose-related suppression of REM sleep: 
the drug generally appl!ars to reduce the amount of REM sleep by increasing 
REM la tency (the time to onset of REM ~lcep, and by decreas ing the number 
rm her than the dura tion o f REM episodes. Limited dalll in :lOi mals suggest ""It 
REM rebound docs nOi occ ur follo wing discontinuance of nuoxetine. The pre
c ise mechanism has not been full y clucid:lled, but resuhs uf animal studies 
indicate that flumetine 's effects on REM sleep arc serotoncrgically medimed. 
Like other specific scrotonin-rcuplUke inhibitors (e.g., zimcldine [previously 
zi melidine J). the effects of fluoxetine on non-REM s lcep reported to date have 
been variable and do not appear to be as clearly defined as those of tricyclic 
anlideprcssanls. which usua lly incrcase s low-wave sleep. 

Effects 011 EEG Limited datu currently arc availahle regarding the 
effect s of Iluoxetine on the EEG. Substantial EEG changes did nOi occur fol
lowing oral ,u..lministration of single 30-mg. doses of the drug. in healthy indi
viduals. An increase in alpha activity and a decrease in fa st be ta activity and 
.~ l ow activity were noted following si ngle oral 60-mg doses in this study: such 
changes are characte ristic of des ipramine-Iype antidepreSSlmL'i and appear to 
indicate increased vigilomce. Sing.le 75-1Tl1l doses of fJuo xetine produced an 
increase in slow and ,fas t activity and a decrease in alpha acti vi ty: such EEG 
changes arc similar to those observed with ami triptyline and imipramine and 
suggest possible sedative llctivity. 

Effects OIl Psychomotor Function Fluoxetine docs nOI appear to 
cause clinically important sedat ion nnd docs not interfere wit h psychomOior 
pcrfonnance. COlllrollcd studies in healthy younll adults 21-45 of yean; and in 
IIdu lts with 'major depression did nOl demonsti"".lIe any adverse effects on psy
chommor perfOnnllOCc. in those receiving the drug. No adverse effects on psy
chomotor performance or cognitive function were observed in' men with de
pression older than 60 years of age who received 20-mg doses of Iluoxetine in 
u controlled study. Results of this study showed that overull cogn ition. a~ as· 
... e~sed by the critical Ilicker fusion thresholds test, generally was beller in 
patients receiving liuoxetinc. than in those receiving amitriptyline (a tricyclic 
antidepressant ): however, less sedating tricyclic aOlidepressants (e.g .. desipra
mine ) were not included in the study and it is po~sible that nUQxetine may not 
have such an advantage ove r these mher agellls. In a controlled study evaluating 
the effects of Iluoxetine (20 mg daily for 22 days) on psychomotor pcrfonnance 
lind car driving in healthy adults. the drug did not affect the hi ghway driving 
or the car following tests but s lightly impaired performance in correctly de· 
tecting changes in visual signals was evident in the suslaim'd attention tes t. 

Analgesic Effects Like o the r se rotonin-reuptake inhibitors (e.g .• 2i
me ldine), lIuoxctine exhibits analgesic 'lctivity in some 'lnalgesic test systems 
when administered alone in anim:lls, bUI the lack of such effect.~ observed in 
other test systems suggdits that demnllstnUion of analgesic ac tivity may be test
dependent. Fluoxetine has potentiated opiate agonist-induced analgesia in most 
but not all studies. poss ibly as n result of the drug's abi lilY to enhance sero· 
toncrgic neumtransmissiun. The clinical importance of these effects in the man
agement of acute and chronic pai n remains to be detennined. 

Effects 011 Resp,iratioll Usual therupeutic dosages of nuoxetine dn 
not appear to affect rc~pirution substam ially in humans; however, the effect of 
higher ddsages of the drug on respiratory function remains to be established. 
In animals. adminis!ratio'n of single 20-mg/kg doses of lIuoxetine reportedly 
increa.<;ed blood Po, concentrations but did not a lter blood PC!!, concentration .~. 
TIle drug also ha. .. heen shown 10 attenuate morphine-induced respir.lIory de
pression, although the precise mechanism for this effect has not been eswb· 
lished. 

Effects 011 Thermoreglllatioll Data arc conflicting regarding the ef
fect of Iluoxc.tine on thennoregululion . In animals, nuoxetine has produced 
dose-dependent hypothennia in some s tudies. suggesling that serotonin may 
playa rule in thermoregulation. but the drug has produced on l)' slight or mi n
imal hypothermia in mher studies. 

11le drug has bccn used safel y in at least one patient with established sus
ceptibility to malignant hyperthermia; however, additional experience with the 
drug is needed to confinn the safety ur Iluoxetine in putients known to he 
susceptible 10 thi s condition. 

• C ardiovascular Effects The cardiovascular effects of ftuo xe tine 
have been studied in an imals and to :l limited extent in humans. Unlike some 
other antidepressant agents (e .g .• tricycl ic antidepressants. MAO iilhibilOrs), 
nuoltetine has been associated with only minimal cardiovascular effects. The 
absence of substantial anticholinergic activity. ai-adrenergic blocking activity. 
cutecholamine-potentiating effects, nnd qui nidine-like cardiotoxic effects ap
pears to be the principal reason for the gene ral lack of curd iovascular effects 
assoc iated with lluoxetine. 
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Fluoxetine docs not exhibit clinically imponant a ,' adrenergic blocking ac· 
tivity and docs not inhibit catecholamine reuptake. Unlike tricyclic antidepres
sants. lIuoxe tine docs not block the neuronal reuptake of norepinephrine and 
therefore docs not potentiate the pressor response associ ated with administra
tion of norepinephrine. In ,addition. the drug does not inhibit the reupt'lke of 
and ha.~ no c ffect on the pressor response to tyr.tmine. 

Fluoxetine does not appear to have substantial arrhythmogenil' activity: 
however. safcty of Ihe drug in pat ients with a recent history of myocardiul 
infarction or unstable cardiovascular disease ha<; no t been adequately evaluated 
to date. Fluoxe tinc generally docs not appear to affect cardiac conduction. und 
clinically important ECG changcs huve not been reported in patients wilhout 
preexisting heart disease receiving ,therapeutic dmmges of the drug. Unlike 
tricyclic antidepressants, which commonly cause ilO incrcase in heun rate. 
fluo ltctine repon edly reduces heal1 !"".Ite by an avemge o f about 3 bellIs/minute 
in patients receiving usualthempeulie dosages of the 'IOtidepressanl. (Sec Cau
tions: Cardiovascular Effec ts.) Unlikc tricycl ics. the drug docs not appear to 
exhibit direct qu inidine-like cardiotoxic activity, although the cardiovascular 
effects assoc iated with Iluoxctine overdosage have nnt been fully estublished 
to date. (Sec Acute Toxicity.) 

• EO'ects on Appetile and Body Weight Like ~ome other serolo
ncrgic agents (e.g .. fenlluramine Ina longer commen' ially available in the USI. 
z imc1dinc), nuoxetine possesses anorectic ac tivity. Although the precise mech
anism has not been dearly estuhlished. resuhs of animal studics indicate that 
the drug's uppetite-i nhibiting action may result from serotonin-reuptake block
ade- and the. resultant increase in serotonin ilvailahility 'lt the neuronal synapse . 
Following udministfation of single ;,lIld multiple doses of fluoxetine in both 
meal-fed und frec -feeding unimuls. a reduclion in food intake usually occurs , 
pUl1iculurly 'lt relativc\y high doses of the drug (i .e •• 10 mg/kg). The anorectic 
eHect of ftuo xetine appears to be potentiated by ox itriptan. Tole rance to the 
anureclic effect uf nuoxetine has not deve loped followi ng short-tcnn admin
istration in humans and animals: however. long-teml s tudies in humans ure 
necessary to fully detcnnine whether tolerance develops during chronic theTUpy 
with the drug. 

In animal studies. IlUllxetine has been shown to suppre.~s palatability-in
duced food consumption (:IS de temlined by th~ volume of sweetencd \,cr$US 
plain wate r ingested ). Like fennu r.:unine. ftuoxetine also appears to scleclively 
suppress carbohyd rate and ove ra ll food intake while maintaining protein intake. 
Such carbohydrutc intakc-suppressing and protein-span ng effect .c; may .be of 
potclltial dinical importance in the management of obes ity: however, additional 
study is ~ecess il ry. (Sec Uses: 6bes ity.) Pluoxetine therapy also has resulted 
in decreases in body weight in nomml-weight and obese animals as well as in 
depressed, nondepresscd, and obese indi vidunls receiving. the drug, (St!c Uses: 
Obesity and a lso see Cautions: Metabolic Effl"Cts .) 

• Effects on Alcohol Intake like some other scmtonergic agents. 
lluoxc tinc produces a dose-depende nt decrease in voluntary alcohol intake in 
nonnal and alcohol-preferring animals . Uk'e some other serotonin-reuplilkc in
hibitors (e.g., citaiopram. zimeldinel. Iluoxetine has been shown to reduce al
cohol consumption in a limited number Jr heavy drinker.~ receiving 60 mg of 
the drug dail y. Because serotonin appcarsllO be involved in the regulation of 
aleoliol iniake. it has been suggested that fluDXeline may allenuate alcohol 
consumpt ion yin enhanced serotoncrg ic neuTOlransmission. In addition. there 
is some evidence that such effects may be at lenst part ially 'mediated by thc 
renin-'lngiOlensin·aldosterone s)'.~ t eO\ . (Sec Uses: Alcohul Dependence and see 
Drug Interactions: Alcohol.) I I I I 

• Neuroendocrine Effects Fluoxetine affects the endocrine system. 
Like o thcr sc leclive inhibitors of serotonin reuptake. the drug. has produced a 
dose~ re lated increase in serum COl1icOslerone concelllr:.llions in animals. Fluox
etine also reportedly potentiates oxitriptan-induced elevalion in serum cort i
costerone conce ntrations. Such effects apRear to be scrotunergically mediated : 
r:ollowing parenteral udmini stration of ll poxetine in unimal .~. tile el evation in 
serum corticosterone concentration generally lasts only a few hours. although 
nuoxetine-inducetl inhibition of serotonin reuptake is knnwn to persist for 
longer than 24 hours. 111ercfore . i~has been suggested thm olhe r compensatory 
mechanisms. possibly including decreased firing of serotonergic neurons. may 
contribute to the restoration of nomla l hypOlhalamic·pitui tary-adrenal (HPA) 
ax i .~ function despite prolonged blockade of serotonin r~uptake by the drug. 
Fluoxetine also has increased corticotropin (ACTH) and vasopress in (umidi
uTetic hormone, ADH) concentrations in peripheral plasma and has increased 
cOl1icotropin and corticotropin-releasing factor (CRF. conicoliberin) conccn1 
tralions in hypophysial ponal blood. These e ffects may reprcsent the initial step 
in Iluoxetinc,-induced e levation of plasma cOl1icoste rone concentrations. 

TIle effects of fluo:lieline on se mm prolactin cons,:entfations have not been 
clearly establi shed. In some animal studies, nuoxetine potentiated tryptophan
induced increuses in serum prolac tin concentrmhj)lls, although :ldministration 
of the drug ,Ilolle in animals and humans usually dnes not substantially ulter 
prola~tin concentrations. However. :ldministr:nion of nuoxetine al one repon
edly increascd scrum prolac tin concentrations in young but nqt old male rats 
in one study. Fluoxetine-induced effects on prolactin secretion appear to be 
scrotonergically Illediatcd. " 

• Effects on Phospholipids Like many olher l~mionic. amphiphilic 
drugs (c.g., mniodarone, fcnfluramine, imipramine, ranitidinel. Iluoxet ine re· 
ponedly increases ti ssue ' phospholipid concentrutions following chronit.: ad· 
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Fluoxetine SELECTIVE SEROTONIN.REUPTAKE INHmITORS ·28:16.04.20 

ministration in animal studies; however, such effects have not been demon* 
strated in humans receiving fluoxetine to date. Histologic examination 
following long*term (i.e., 1-12 months) fluoxetine administration in animals 
has revealed the presence of characteristic concentric, lamellar inclusion bodies 
associated with phospholipidosis in alveolar macrophnges of the lung, Kupffer 
cells of the liver, and adrenal cortical cells; an increase in phospholipid content 
of the lung also has been reported. Fluoxetine-induced phospholipid accumu
lation in these animals was reversible within 1- 2 months following discontin* 
uance of the drug. 

SlUdies in humans receiving fluoxetine have not revealed biochemical or 
clinical evidence of drug-induced phospholipidosis to date. There was no ev* 
idence of increased phospholipid content or changes in lamellar inclusion bod
ies in peripheral blood lymphocytes of either healthy individuals receiving I 
month of Iluoxetine therapy or depressed palients receiving long*tenn (0.9- 2.6 
years ) therapy with the drug. In nddition, ophthalmologic. examination and 
chest mdiogmphs in patients receiving fluoxetine during clinical studies have 
not revealed evidence of phosphotipidosis induced by the drug. Although data 
from clinical studies suggest that Huoxetine-induced phospholipidosis is un* 
likely to occur in humans receiving long-term therapy with the drug. further 
study is needed to fully determine whether the phospholipidosis observed in 
animal studies is clinically important in humans receiving therapeutic dosages 
of the drug. . 

• Other Effects Fluoxetine has demonstrated some antimyoclonic ac* 
tivity in animals and humans when used in combination with oxitriptan. AI* 
though the mechanism of Iluoxeline's antimyoclonic activity hus not been fully 
elucidated. some forms of myoclonus appear to be related to impaired seroto
nergic neurotransmission. Therefore. it has been suggested that fluoxetinc*in
duced enhancement of serotonergic neurotransmission 'via serotonin*reuptake 
blockade potenti:llly may colllribute l to oxitriptan-induced increases in eNS 
serotonin concentrations in the management of this condition. (See Uses: My* 
oclonus.) II 

Fluoxetine also has reduced cataplexy in both humans and animals. (Sec 
Uses: Cataplexy.) .II I 

Fluoxetine reportedly has produced a dose-related elevation in plasma {3-
endorphin and {3-lipotropin concentrations in healthy individual s receiving sin
gle oral doses of the drug. 

Pharmacokinetics 
In all human studies described in the PhamlUcokinetics section, fluoxetine 

was aqministercd as the hydrochloride salt. 

• Absorption Fluoxetine hydrochloride appears to he well absorbed 
from the GJ tract following oral administration. TIle oral bioavailability of 
Iluoxetine in h4tpans has '1ot been fully elucidated to dute. but at lea<;t 60-80% 
of an oral dose appears to be absorbed. However, the relative proportion of an 
oral dose reaching systemic circulation unchanged currently is not known. The 
oral conventional capsules and tablets. delayed*release capsules. and solution 
of Iluoxetine hydrochloride reportedly are bioe~luivalent. However. onset of 
absorption of l1uoxetine hydrochloride delayed-release capsules (Prozac1' 
Weekly*) is delayed 1- 2 hours relative to the onset of absorption when the 
drug is administered as a conventional preparation. Limited data from animals 
suggest that the drug may undergo first-pass met:Jbolism and extraction in the 
liver andlor lung following oral administration. In these anim:Jls (beagles). 
approximately 72% of an oml dosc rcached systemic circulation unchanged. 
Food appears to cause a slight decrease in the rate. but not the extent, of 
absorption of fluoxetine in humans. I , 

Peak plasma l1uoxetine concentmtions usu:Jlly occur within 4-8 hours 
(range: 1.5-12 hours) after oml administration of conventional preparmions. 
Following oml administration 'of a single 40-mg dose of the drug in healthy 
fasting :Jduits. peak plasma concentmtions of approximately 15-55 nglmL are 
attained . Peak plasma fluoxet ine concentrations following administration of 
sin'gle oral doses of 20--80 mg arc approximately proportional and arc linearly 
related to dose. although there appears to be considerable interindividual vari
ation in plasma conc'entmtions anained with a given dose. The manufacturer 
slates that the pea~ plasma concentrations achieved following weekly admin
istration of tluoxetine 90-rug delayed*release capsules are in the range of the 
average 'concentrations achieved following daily administration of 20-mg con* 
ventional preparations; however. average trough concentrations are reponed to 
be lower following weekly administration of the delayed-release preparation. 
Peak*to-trough fluctuations in plasma concentrations of fluoxeline and nor
Huoxetine (the principal metabolite) reportedly are greater following weekly 
administration of the delayed-release capsules (164 and 43%. respectively) 
compared with daily administration of conventional preparations (24 and 17%, 
respectively). 

Preliminary data suggest that fluoxetine may exhibit nonlinear accumuIa* 
tion following multiple dosing. (See Pharmacokinetics: Elimination.) Thc rel* 
atively slow elimination of Iluoxetine and its active metabolite. norlluoxetine, 
leads 10 clinically important accumulation of these active species in chronic 
use and delayed a([ainment of steady state. even when a fixed dose is used. In 
healthy adults receiving 40 mg of Iluoxetine daily for 30 days. plasma concen* 
trations of91 - 302 and 72-25H ng/mL of fluoxetine and norfluoxetine. respcc* 
tively, were allained. These plasma concentrations of Iluoxetine were higher 
than those predicted by single-dose studies because fluoxetine's metabolism is 
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not proportional to dose. In addition. prolonged administration of the drug andl 
or patient's disease states did not appear to affect steady*state concentrations. 
In one study. steady-state plasma Iluoxetine and norfluoxeline concentrations 
did not differ substantially among heulthy individuals receiving 4 weeks of 
Iluoxetine therapy. depressed patients receiving 5 weeks of fluoxetine therapy, 
or depressed patients receiving more than a year of fluoxetine therapy. 

Average steady-state fluoxeline and norfluoxetine concentrations. however. 
were affected by patient age. In pediatric patients with major depressive dis
order or obsessive-compulsive disorder (OCD) who reccived Huoxetine 20 mg 
daily for up to 62 days, average steady-state concentrations oj" Iluoxetine and 
norlluoxetine in children 6-12 years of age were 2* and 1.5-fold higher. re* 
spectively, than in ndolescents 13- 17 yeurs of age who received the same 
Iluoxetine regimen. Trese results are consistent with those observed in another 
study in 94 pediatric patients 8-17 years of age diagnosed with major depres
sive disorder, and can be almost entirely explained by differences in children's 
weight. Higher average steady-state l1uoxetine and 1I0rfluoxetine concentra
tions also were observed in children relative to adults; however. these concen* 
trations werc within the range of concentrations obs::rved in the adult popu* 
lation. As in adults. Iluoxetine and norfluoxetine accumulated extensively 
following multiple oml dosing. Following daily oral administration of the drug, 
steady*state plasma fluoxetine and norfluoxetine concentrations generally arc 
achieved within about 2-4 weeks. 

The manufacturer stDies that average steady-state plasma Iluoxetine con
centrations' are approximah~ly 50% lower with weekly administration of the 
90-mg delayed*release capsules comp:lred with daily laLlministfation of a 20* 
mg cOllventional preparation. In patients being switched from daily therapy 
with fluoxetine 20-mg conventional preparations to weekly therapy with Iluox* 
etine 90*mg delayed-release capsules. peak plasma fluoxetine concentrations 
repo,rtc\:lly were 1.7 times higher with the weekly regimen than with the estab
lished daily regimen ' when there was no transition period (Le .• therapy with 
delayed*releasc fluoxetine was initiated the day after the last daily dose of 
fluoxetine :W mg). When weekly therapy was initiated one week aftcr the last 
daily dose of fluoxetine 20 mg~ peak pla.~ma Iluoxetine concentmtions for the 
2 regimens were similar. (See Dosage and Administration: Dosage.) 

The onset of antidepressant act ivity following oral administration of Iluox
etine hydrochloride usually occurs within the first }-3 weeks of thempy, but 
optimum therapeutic effect usually requires 4 weeKs or more of therapy with 
the drug. Ma,imal EEG changes and behavioral changes on psychometric tc.~t s 
reportedly occur about 8- 10 hours after single oral doses of the drug; the delay 
in maximal CNS effects compared with llchicvemcht of peak phlsma fluoxetine 
concentmtions may relate to foonation of,an active mewbolite or to delayed 
distribution of the parent drug and its principal met:Jbolite into, the CNS. 

The relationship b~tween plasma fluoxetine and norfiuoxetine concentra
tions and the therapeutic andlor toxic effect.s o f thelurug has nOl been clearly 
established. In a group of patients receiving fluoxetine for the management of 
major depre~sive disorder, there was no correlation between pla~ma Iluoxetine, 
norlluoxetine. or total Iluoxetine plus norfluoxctine concentrations und either 
the antidepressant response or the weighNcducing effect of the drug. 

• Distribution : .. Distribution of tluoxeline nnd its metabolites into human 
body tissues and fluids has not been fully characterized. Limiled pharmacoki
netic data obtained during long-term administration of fluoxetine to animals 
suggest that the drug and some of its metabolites , including norfluoxeline. are 
widely distributed in body ti ssues, with highest concentrations occurring in thc 
lungs and livcr. The drug crosses the blood*brain barrierdn humans and ani* 
muls. In animals. l1uoxetine:norlluoxctine ratios reportedly wcrc similar in the 
cerebral cortex. corpus striatum. hippocampus, hypothalamus, brain stcm, and 
cerebellum I hour after administration of a single dose of the drug. 

The appare~t volumes of distribution of flu q;,et~~e and nqrfluoxetine in 
healthy adults each reportedly average 20-45 Llkg. LImited data suggest that 
the volume of,distribution of fluoxctinc is not altered substantiall y following 
multiplc dosing. TIle apparent volume of distribution ' of nornuoxctine report* 
edly is higher in patients with cirrhosis thIm! in healthy individu'lls. although 
this difference may rel1eet decreases in Ihe rat~s of formation ~nd elimination 
of the metabolite raiher than change.~ in volum~ of distribution. TIle volumcs 
of di stribution of flw~xetine and norfluoxetine do not appear 10 be ~ltered sub
stantially in patients with renal impairment. 

At in vitro plasma concentrations of 200-1000 nglmL\ Iluoxetine is ap
proximately 94.5% bound to plasma proteins,' including albumin and ai -add 
glycoprotein (a 1*AGP); the extem of protein binding appears to be independent 
of plasma concentration. 'The extent of Huoxetine protein binding does not 
appear to be altered substantially in patients with hepatic cirrhosis or renal 
impairment. including those undergoing hemodialysis. 

It is not known whelher Ilumetine or its metabolites cross the placenta in 
humans, but fluoxetine and norl1uoxetine reportedly cross the placenta in rats 
following oral administration. Fluoxetine and norfluoxetine are distributed into 
milk. Limited data indicate that concentrations of the drug and this met4bolite 
in milk are about 20--30% of concurrent plasma concentrations. 

• Elimination Fluoxetine and 'norlJuoxetine, the principal metabolite. 
are eliminated slowly. Following a single oral dose of fluoxetine in healthy 
adults, the elimination half .. li fe 01' fluoxctine reportedly averages approximately 
2-3 days (range: 1--9 days) and that of nortluoxetine averages aboUt" 7-9 days 
(range: 3-15 days) . The plasma half-life of Huoxetine exhibits considerable 
interindividual variation. which may be related til genetic differences in the 
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Paroxetlno 

rate of N-demcthylation of the drug in the liver. The absence of either a bimodal 
or trimoclal distribution of cleurdnce values suggests that the rate of such me
mbolism may be under polygenic control. The half-life of fluoxetine reportedly 
is prolonged (to approximately 4-5 days) afler ndministration of muhiple ver
sus s ingle doses. sugg.esting a nonlinear pnllem of drug accumulation during 
long-tenn administration. NorHuoxetine appears to exhibit dose~proportional 
phannacokinetics follo wing multiple dosing. although limited data indicate that 
the mtc o f fonnation of the metabolite is decreased s lightly once steady-stule 
plasmn concentrations have been nchicved. 

Following or.d administration of single doses of fluoxe line in healthy in
dividuals. total apparent plasma clearances of fluoxetine and nortluoxeline av
erage approximately 346 mL/minutc (range : 94-703 mLlminute) and 145 mLl 
minute (range: 61-284 mL/minule). respectively. Limited data suggest that 
plll~ma clearance of Huoxetinc decreases by approximately 75% following mul
tiple oral doses of the drug once steady-state plasma fluoxetine concentrations 
have been achieved. Plasma clearances of fluoxetine and norfluoxetine also 
reportedly arc decreased in patienl<; with chronic liver disease (c.g .. cirrhosis). 
Evidence from single-dose studies indicates thllt clenrances of the drug and its 
principal metllbolile arc not altered substantially in patients with renal impair
ment. 

The exact metabolic fate of fluoxetine has not been fully elucidated. The 
drug appears to be metabolized extensively, probably in the liver, to norfluox
Cline muJ several other metabolites. Norlluoxetine (desmethyInuoxet ine). the 
principal metabolite. is formed by N-demethylation of f1uoxetine. which may 
be under polygenic control. TIle potency and selectivity of norfluoxetine 's se
rotonin-reuplake inhibiting activity appear to be similar to those of the parent 
drug. Both Iluoxeline and norlluoxetine undergo conjugation wilh glucuronic 
acid in the li ver. and limitcd evidence from animals suggests that both the 
parenl drug and ils principal JIlelUbolile also undergo O-dcalkylDtion 10 form 
IHrinuoromethylphenol. wh ich subsequently appears to be metabolized to hip
puric acid. , . 

Following oral administration, fluoxetinc and its metabolites arc excreted 
principally in urine. In healthy individuals. approximately 60% of an orally 
admin istered. radiolabcled dose of fluoxetine is excreted in urine within 35 
days. with approximately 72.8% of excreted drug as unidentified metabolites, 
10% as nori1uoxetine, 9.5% a..~ norfluoxetine glucuronide. 5.2% as fluoxetine 
glucuronide, and 2.S% as unchanged drug. Approximate ly 12% of the dose 
wus eliminated in feces within 28 days following oral administration. bUl the 
relative proportion of unabsorbed versus absorbed drug thai is excreted ·in feces 
(e,g .. via biliury eliminution) is not known. 1 11 

The effect of age on the elimination of fluoxet ine has not been fully elu; 
cidated. Single-dose swdies suggest thut the phamlacokinctics of fluoxetine in 
healthy geriutric individuals do not differ substantially from those in younger 
udults. However, because the drug has a relatively long bllif-life and nonlineur 
disposition following multiple-dose. administration, single-dose-studies arc nOi 
sufficient to exclude the possibility of altered pharmacokinetics in geriatric 
individuals. particularly those with systemic disease and/or in those receiving 
multiple medications concomitantly: The elimination half-lives of fluoxeline 
and norlluoxetine muy be prolonged in patients with hepatic impainnent. Fol
lowing a single oml dose of the drug in patients with hepmic cirrhosis. the 
e limination half-lives of fluoxeline and norfluoxetillC reportedly Dvemge up
proximmely 7 tlnd 12 days, respectively. 

The elimination half-li ves of fiuoxetine and norfiuoxeline do not appear 10 

be altered substantially in patients with renal impainnent following oral ad
ministration of single doses of the drug. although multiple·dose stud ies arc 
needed to detennine whether accumulation of the parenl drug nnd/or its me
taboliws occurs during long-Ienn therapy in such patients . 

. Fluoxctine and norftuoxctine are not removed substantially by hemodialy
sis. Bec:luse of the large volume of distribution and extensive protein binding 
of the drug and its principal metabolite. peritoneal dialysis, forced diuresis, 
hemoperfus ion. and/or exchange transfusion also nrc likely to be ineffective in 
remov ing substantial amounts of fluQxetine und norlluoxetine from the body. 

Chemistry and Stability 

• Chemistry Fluoxetinc, a selective serotonin-rcuptuke inhibitor (SSRI) 
antidepressant, is a phcnylpropylamine-dcrivativc. TIle drug differ.~ .~ lructurally 
from other selective serotonin-reuptake inhibitor antidepressants <e.g., citnlo
pram. paroxetine, sertmline) and also dirfers structurally and phannacologicaJly 
from other currently available antidepressant agents (e.g., tricyclic antidepres
sants. monomnine oxidase inhibitors). 

Fluoxetine contains a p-trifiuoromethyl substi tuent that appears to contrih~ 
ute 10 the drug's high selecti vity and potency for inhi biting serotonin reuptake, 
possibly a..~ a result of its electron-withdrawing effect and li pophi licity. The 
commercially available drug is a mcemic mixture of 2 optical isomers. Limited 
in vivo and in v itr~ dilla suggest that the pharmacologic aClivities of the optical 
isome rs do not differ substantially, although the dextroroptory isomer appears 
10 have s lightly greater serotonin-repptake inhibiting activity and a longer du-
ration of action than Ihe levorotatory isomer. I 

Fluoxetine is commercially available as the hydrochloride salt, which oc
curs as a white to off-while crystalline solid aJld hus a so lubility of 14 mg/mL 
in wuter. 

• Slability Fluoxetine hydrochloride capsules and the oral solution 
shou ld be stored io tight. light-resistant containers. both at lS-3(tC. Fluoxetioe 
tablets lind delayed-release capsuJcs should be stored at tS_30cC. 

SELECTIVE SEROTONIN-REUPTAKE INHIIIITons 

Preparations 

28:16.004.20 

Excipien\.~ in commercially avai lable drug prepar.Jtions may have clinically 
important eITecl~ in some individuals; consult specific product labelin!; fordctails. 

Fluoxetine Hydrochloride 
Oral 
Capsules to mg (of ftuoxetine)' 

20 mg (01 Iluoxetine)" 

40 mg (01 fluQxetine)" 

Capsules, 90 mg (01 fluoxetine) 
delayed-
release 
(containing 
enterlc-coated 
pellets) 

Solution 20 mg (of fluoxet ine) pel 5 
mL' 

Tablets 10 mg (01 ftuoxetiner 

15 mg (of fluoxetine)' 

20 mg (of fluoxetine)' 

Fluoxeline Hydrochloride 
Capsules 

Prozac ' Pulvules". Dista 

Sarafem a Pulvules~ , lilly 

Fluoxetine Hydrochloride 
Capsules 
Prozac~ Pulvulesll, Dista 

Sarafem" Pulvules", lilly 
Fluoxeline Hydrochloride 
Capsules 
Prozac~ Pulvules", Dista 

Prozac~ Weekly, Dista 

Fluoxetine Hydrochloride Oral 
Solution 

Prozac ', Oista 

Fluoxetlne Hydrochloride 
Tablets (scored) 

Sarafem ~ , Warner Chilcoll 

Sarafem". Warner Chilcott 

Fluoxetlne Hydrochloride 
Tablets 

Sarafem", Warner Chilcott 

-avai tal1!e from UI1I: or more m:mufacturtT. dllJriblJlOT. Ilml/llr n:packnger by I!cneri~ (non[1'nl[lliel~ry) n~mc 

Fluoxctine Hydrochloride Combinations I 

Oral 
Capsules 25 mg (of fluoxetine) with 

Olanzapine 6 mg 
25 mg (oilluoxetine) with 
Olanzapine 12 mg 

50 m9 (of fluoxetine) with 
Olanzapine 6 mg 

50 mg (of lIuoxetine) with 
Olanzapine 12 mg 

Symbyax" (combination), Lilly 

Symbyax i (combination), Lilly 

'Symbyax" (combination), Lilly 

Svmbyax· (combination), Lilly 

tU~ i. nul CUITClllt y inc tuded in the t:lbo:li"~ :lpprO\CI! by Ihe US Fuoo anti Om!; Aolmini,trati()fl 

Scil" ·'I''} RI'I·uillrlS Orrrm""r ;!QlJ9. e C"I'Jri1'u. July I'I.W. ,Im..,;,·un Stlnl'l)" "l lIl'lIllh ·SyJll'1II 
Plwfllwris/S. In<,-

Paroxetine 
1 

• Paroxetine hydrochloride and puroxctine mes}'late. se lective serotonin
reuptake inhibitors (SSRls). arc antidepressant agents. , 
Uses " 

Paroxetlne is commercially available in the US as paroxetine hydrochloride 
(e.g., Paxil"". Paxil CR" ) and as paroxetine mesylatc (i.e .. Pexcva~) . 11le US 
Food and Drug Administration (FDA) considers paroxetine mcsylate (Pexevaa ) 

conventional tablets to be a phannaceuticnl alf('/"Ilar;,·c (as described in section 
505[bJ[2] of the Federal Food, Drug. and Cosmetic Act) and not a phannaccu
tical (generic) equivalent to paroxctine hydrochloride conventionaltablel<; (e.g .. 
Paxil l:C). since both contain the. same acti ve moiety ! paroxetine) but have dif
ferent salts. The clinical studies that eSHiblished effic,lcy of paroxetine in var
ious conditions havc been conducted with puroxetine hydrochloride. Because 
parosctine hydrochloride and puroxctinc mesylate contai n the same acti ve moi
ety (paroxetine), clinic .. 1 efficacy is expected 10 be similar between the 2 dif
ferent salts. 

Paroxt;:tine hydrochloride conventional tablets and oral suspension arc used 
in the treatment of major depress ive disorder, obsessive-compulsive disorder, 
panic di~order with or without agoraphobia. social phobia (social anxiety dis· 
order), generalized anxiety disorder, and posmnumatic stress disorder. Parox
etine hydrochloride ex tended-release tabl ets arc used in the treatment of major 
depressive disorder, panic disorder with or wilhout agorOlphohill. social phobia, 
and premenstrual dysphoric disorder (PM DO). Paroxeline mesylatc conven
tional tablets arc used in the treatment of major dcprc~sive disorder, obsess ive
compUlsive disorder, lind punic disorder with or without agoraphobia. In ad
dition. paroxetine hus been used in the treatment of premature ejaculmiont, 
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Quetiapinc ATYPICAL AI"TII'SYCHOTICS 

of therapy or during periods of dosage adjustment. FDA recommends providing' 
written paticnt infonnmion (medicat ion guide) explaining risks of suicidality 
each time the drug is dispensed. 

Risk of onhostmil; hypotcnsion
l 

especially during initial dosage tilrution 
and at limes of rein itiation of therapy or increases in dosage. 

, Risk Or somnolence and impainnent of judgment. thinking, or mOlOr sk ills: 
avoid dri ving. openning m,u:hinery. or performing hazardous tasks until effccts 
on the individual :lre known. 

Import;lIlce of a,'oiding alcohol during quetiapine therapy. 
Import ance of infonning cl inicians of ex isting or contemplated concomitant 

therapy, including prescription and OTC drugs. as well as any concomital1l 
illnesses (e.g .. diahetes mellitus). 

hnponance of women infomting cl inicians if they arc or plan to become 
pregnanl or plan 10 breust-feed. t 

Importance of :lvuiding overheating or dehydration. 
\. Importance of infunning putiellls of other important precautionary infof

million. (Sec Caution.~,) 
Oven'iew· (sec Users Guide). For udditinnal information 1111 this drug 

until u more dl'luiled lIIonllgrnph is developed and published, the manu
faclurer's lubeling should be consulted. It is esselltiai that thc manufllc
turcr's labeling be cunsulled ror mure detailed information on usual Cllll

tiuns, precautions, cunlraindicalions, polenti:ll drug inler'lclitlns, 
lahoratory test irll'rl'crenccs, and acute tllxicit.y. I 

Preparations 

Excipients in commercially availahle drug preparations may hal'e clinically 
impor1ant effects in sOllie intlivitluals; consult specific product labeling for details. 

Quetiapinc Fumarate 
Oral 
Tablets, film- 25 mg (of queliapine) 
coated 

I., 

50 mg (of queliapine) 

100 mg (of quetiapire) 
200 mg (of quetiaplne) 

300 mg (of quetiapine) 

400 mg (of queliapine) 

Seroquel~ . AslraZ.:neca 

, Seroquel", AslraZeneca 

Seroquel", AstraZeneca 

Seroquel", AstraZeneca 

Seroquel", AstraZeneca 
Seroquel", AstraZeneca 

" 
S;')I'/fol n'::lSiuotl ,11','11 ~ lilN , .0 C"l'lfil:/lI. ()("II ~ ',..r 1998. Alllainm Sac/,'II' ,{II,'''/lh ,.I\',\Irm 
PIt"rnusr'i1/J.' IIIC, ! · , . . 

Risperid0l1e , 
• Risperidone ha.~ !Xcn describcd as an atvpical or secunu-gcller.ttiun anti-
psychotic agent. ' . 

Uses 

• Psychotic Disorders Risperidone is used for the symptomat ic man
... gement of psychotic disorders. Drug therapy is integral to the management of 
acute psychotic episodes and accompanying violent behavior in patients with 
schizophrenia lind generally is required for long-Ienn stabili7..at ion 10 sustain 
symptom remission or control and to minimize the risk of relapse. Antipsy
chotic agents arc Ihe principal class of drugs used for the manngement of ;Ill 
phases of schizophren ia. Pmient response and toierunce to antipsychotic agents 
are variable. and putients who do not respond to or tolerate onc drug may be 
successfully Iremed with nn ;lgent from a different class or with a dirferent 
adverse effect profile. I 

I Schizophrellia and Other Psychotic Disorders Efficm:y of oral 
risperidone rOf the management of psychotic disorders has been estahlished by 
controlled studie.~ of 4-8 weeks' duration principally in patients with schizo
phrenic disonJers in hospital sellings. Schizophrenia is a major psychotic di s
order that frequently' hali devast~lting effects on various aspects o f the patient' s 
life and caTTies a high risk of suicide anti other life-threatening behaviors. 
Manifcstations ofllichizophrenia involve multiple psychologic processes. in
cluding perception (e.g., hallucinations), idemion, reality testing (e.g .. delu
sions). emotion (e.g .. Oatness. inappropriate affect). thought procc.o;ses (e.g .. 
loose a.~sociations). behavior (c.g .. catatonia, disorganization) .• mention . con
centralion. mUlivation (e.g .. :Jl'olition. impaired intention and planning). and 
judgment. TIle principal manifestations of this disorder usually nrc described 
in tenns (If positive and ncgUlil'e (de ficit) symptoms, ;md more recently. dis
organized symptoms, Positi"e symptoms include hallucinations. delusions, bi
zarre behav ior. hostility. uncoopermiveness, and paranoid ideation. wh ile neg
ative symptollls include restricted r:mge and intensity of emotional e:"pression 
(affective llaitening). reduced thought ami speech productivity ( ... Iogia). anhe 
doniu, apalhy. and decreased initiation of goal-directed behavior (avoli tion). 
Disorganized symptom s include disorganized speech (thought disorder) and 
behavior und poor attention. For additional information on the symptomatic 
management of schizophrenia, including treatment recommendations ... ntl re
sults of the Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE ) 
study, see Schizophrenill und Other Psychotic Disorders,under Uses: Psychotic 
Disorders, in the Phenothiazines General Statcment 28: 16.08.24. 
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In clinical studies principally in paticnts with schizophrenia, oral risperi
done was more effective than placebo and at least as effective as typiclll (e.g .. 
haloperidol. perphenazine) and certain atypical (c.g .. olanzapine) antipsychot
ics in the (remment of schizophrenia. Data from limited clinical studies indicale 
(hat rispcridone improves both positil'e and negative manifestations of schizo
phrenia. but that such improvements may nOi be substantially greater than those 
achieved by haloperidol. a typical antipsychotic. Rispcridonc was more effec
tivc than haloperidol in preventing rel ... psc in adult outptllients wilh dinic ... lly 
swhle schizophrenia or schizoaffective disorders who were assigned to receive 
either drug for a minimum of I year. In (his study. approximately 25% of 
pati elll s who rece ived usual dosilges of risperidone hud relapsed by the end of 
the study compared with ;lpproximately 40IJD of those receiving usual dosages 
of haloperidol. In these studies. improvement in manifestations of schizophre
nia was hased 'on the results of various psychiatric raling scales, includ ing the 
Brief Psych i.l1ric Rming Scale (B PRS) that assesses fuctors such as anergy, 
thought disturbances, activation, hostility/suspiciousness. and anxiety/depres· 
sian: the BPRS psychosis cluster that assesses factors such as conceptual dis, 
organization. hallucinatory hclHlvior. suspiciousness. and unusual thought con· 
tent in aqively psychotic schizophrenic patients; the Scale for the Assessment 
of Negative Symptoms (SANS); the Positive. and Negative Syndrome Scale 
(PANSS): and the Clinical Global Impressiun (COl) scale. 

Beca.usc ofthcir safet), and efficacy, some auth{)ri'tih ~ Jonsidcr cbnvcntion ... 1 
;lJ1tipsychotic agents or risperidone to be rcason ... ble tim-line drugs for the 
management of the acute phase of schizophrenia. Risperidonc may be' partic
ularly useful in patients who experience cXlrapyramidul reaclions Wilh t)'pical 
antipsychotic agenls since Ihe drug appellP.; to cause fewer extrapyramidal re
actions at clinically effective dosages. Some uuthorities slate Ihat risperidone 
or newer atypical antipsychotic agenls (such as olanzapine) also may be ad
v:llllageous in patienls who havc1llot responded adequately to thempy with a 
conventional anlipsychotic ... gent. Howevcr.l the efficacy of atypical antipsy
chotks. other than clozapine. in treatment-resistant schi zophren ia has yet to be 
established, and the possible clinical benefits of risperidonc ther.lpy should be 
weighed again,~ t the potential drawbacks. including it.~ higher cost compured 
with sumdard agents and the lack of a parenteral preparution of the dnlg. 

Gcriutric Cunsidcnltiuns. Although risperidone has been studied for lise in 
the management of psychosis and aggression in institutionalized geriatric pa
tienls with moderate to severe dementia 'of the Alzheimer'sf tyPe (A lzheimer's 
disease, presenile or senile dementia). vascular delllentiat. or a combi nation of 
the 2 types of dementia (i.e .. mixed dememiut). there is evidence thut usc of 
the dnJg in geriatric palients with dementia may be associated with ;l'n increased 
risk of 'ldverse cerebrova~cular events. In randomi zed. pJacehn-contTb lled stud
ies in nursing home residents with dementia, ora l risperidone at a dosage of 
approximately I mg daily was more effective {han pl:lcebo in decreasing psy
chotic and behavioral symptoms (e.g., aggression. agitation) of dementia. ;lS 
assess!!d by the Behavioral Pathology in Alzheimer's Di sease scale (BEHA VE
AD) Ilntl the Cohen-Mansfield Agitation Inventory (CMAI). However, evi
dence from these studies showed a ~igniflcantly higher inddence of adverse 
cerehrovusculur events such as stroke and transient ischcmic iluacks (TIAs) 
associ ... ted with risperidone therapy relati l'e to placebo. In uddilion. geri ... tric 
patients with dcmenlia-rcl ... tcd psychosis treated with alypic:!i antipsychotic 
agents appear to be al an incrcused risk of deUlh comp:lred with that among 
palienls n.'cei\'ing placebo. (S~e Caut ions: Geri.ll ric Precautions.)' Risperidone 
is not approved for the treatment with dementia-re lated psychosis. " 

• Bipolar Disorder Risp~ridone is used alone or Jin conjum:li0l1 with 
lithium or valproate for the management of manic and mixed episodes asso
ciated with hipolar I disorder. Efficacy of risperidone monotherapy in the treUl
mcm of acute manic and mixed episodes Im,~ been demonstnlted in 2 placebo
controlled trials of 3 weeks' duration in patients who met the DSM-IV criteria 
for hipolar I disorder with acute manic or mixed episodes with Of without 
psychotic features. TIle principal rating 'instrument used for assessing 'manic 
symptoms in these trials was the Young M,UliaRating Scale (Y-MR~), an 11-
item clinician-rmcd scale tradilionally \Ised to ,Issess the degre,e of manic symp
tomatology in u range from 0 (no manic featLjres) to 60 (maximum score). In 
the firsl ,3-week. placebo-controlled trial, which was limited to patients with 
manic episodes. risperidone monother~p)' w~s given m an initial dosage of 3 
mg daily and subsequently in a flexible. dosage ranging from 1/ 6mg daily ; the 
mean modal dosage was 4.1 mg daily. In the second 3-wcek, placebo-controlled 
trinl. patients also were given ... n initial dosage of rispcridone 3 mg daily and 
subsequently a flexible dosage rangilll! from 1-6 mg dai ly; the mean modul 
dosuge was 5.6 mg daily. Risperidone-wast founll .1O tIC superior 10 placebo in 
the reduction of Ihc V-MRS total score in both studies. 

Emcacy of risperidone when used in conjunction with lithium or valproate 
in the treatment of acute manic or mixed episodes has been demonstrated in 
one placebo·controlled trial of 3 weeks' duration in p ... ticnls who met the DSM
IV criteria for bipolar I disorder, (~vith or without a rnpid cycl ing course) and 
who met diugnostic criteria for:m acute manic or mixed episode (with or with· 
out psychotic features). In this study, in patienl~ and outpatients with bipolar 
di sorder experiencing manic or mixed episodes who had not adequately re
.~ronded In lithium or valproa!c monothcrapy were randomized to receive ris
pcridone, haloperidol, dr pl:icebL in funjuncti~n with their original the·rapy. 
Risperidone therapy was given irl an initial ' dosage of :2 mg daily !md subse
quelllly given in a flexihle dosage ranging from I-omg daily; Ihe mean modal 
dosage wus 3.H mg daily. Lithium and1valproate were given in conjunction 
with risperidone and plasma drug concentratj(Jns twerc maintained within ther-
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apeutic ranges of 0.6-1.4 mEq/L for lithium and 50- 120 mcg/mL for vulpro:ue. 
Addition of rispcridone [0 lithium or valproate wus shown to be superior to 
continued monotherapy with lithium or vulproate as assessed by reduction of 
Y -MRS total score. 

In a second 3-weck, placebo-controlled trial, inpatienL~ lind outpatients with 
bipolar mania receiving lithium ~ valpro3te (as divalprocx). or carbamazepine 
ther-Ipy with inadequutcly controlled m:mic or mixed symptoms were random
ized to receive rispcridone or placebo in conjunct ion wilh their original thernpy. 
Ri spcridone was given in a flexible dosage range of 1-6 mg daily. with an 
initial dosage of2 Illg daily; the melm modal dosage was 3.7 mg daily. Addition 
of risperidone to lithiulll, valproate. or (;arbumuzepine therapy (with plasma 
drug concentrations maintained within therapeutic ranges of 0,6-1.4 mEqIL. 
5£h 120 mcg/mL, or 4-12 mcg/mL. respectively) was nOi found to be superior 
to lithium. valproate. or carbamazepine given alone as assessed by reduction 
of the Y -MRS total score. A possible explanation for the failure of this trial 
was enzymatic induction of clearance of rispcridone and ils principal active 
metabolite, 9-hydroxyrisperidone, by carbamazepine in Ihe subgroup of pa
tients receiving combined therapy wit l, these drugs, resulting in subtherapeutic 
plasma concentrations of rispcridone and 9-hydroxyrispcridone. 

For tbe initial manugement of less severe manic or mixed episodes in pa
tients with bipolar disorder, curren! American Psychiatric Association (APA) 
recommendations sWtc th:1t monotherapy with lithium. valproate (e.g., val
proate.sodium, valproic acid, divalprncx). or un antipsychotic such as olanza
pine may be adequUlc. For more severc manic or mixed episodes, combined 
therapy with an antipsychotic and lithium or valproate is recommended as first
line therapy. For furthcr information on tite management of bipolar disorder, 
sce Uses: Bipolar Di sorder, in Lithium Salts 28:28. 

The manufacturer stutes Ihat efficacy of risperidone has nOl been system
:.IIically evaluated for long-term u~ (i.c. , exceeding 3 weeks) in the treatmenl 
of ,!Cute manic episodes or for prophylactic usc in patients with bipolar dis
order. 

• Autistic Disorder Rispcridone is used for the manugement of irrita
bility associated with autistic disorder in children and adolescents, including 
symptoms of aggression towards others. (Icliberate sdf-injuriousness, temper 
tantrums, and quickly changing moods. 

Short-term effiellcy of risperidone in ch ildren and adolescents with autistic 
disorder has been dcmonstrated in 2 pillcebo-controlled trials of 8 weeks ' du
ration in children and adolescenL~ (uged 5-16 years ) who met the DSM-IV 
criteriu for aUlistic disorder. Over 90% of the patients in these 2 trials were 
under 12 years of age and the majority weighed over 20 kg (we ight range: 16-
104.3 kg). TIle principal rating instruments used for assessing efflcacy in these 
triu ls werc the Aberrant Behavior Checklist (ABC) and the Clinical Global 
Impression-Change (CGI-C) scale. The primury outcome meusure in both tri:lls 
was the change from baseline to endpoint in the Irritability subscale of the ABC 
(ABC-I), which measures the emotional and behavioral symptoms of autism, 
including aggression toward others, deliberate self-i njuriousness, temper lan
trums, and rapidly changing moods. The CGI-C rating at cndpoint was a co-
primary outcome measure in one of the studies. j 

In the first 8-week. placebo-controlled trial. children and adolesccnL~ with 
aut istic disorder aged from 5 to 16 years received twice daily placebo or ris
peridone 0.5-3.5 mg daily on a weight-adjusted basis. starting ut 0.25 mg daily 
or 0.5 mg daily if baseline weight was less than 20 ktl or 20 kg or grenter, 
respectivcly; dosage was then titrated according to clinical responsc. Risperi
done (mean modal dosage of 1.9 mg/day; el!uivaJcnt to 0.06 mg/kg daily) was 
fuunu to substant ially improve scores on tit!.: ABC-t subseale and the CGI-C 
scale compared with placebo in this study. 

til the second R-week. placebo--contmlled trial. children and adolescents 
with autistic disorder :Iged from 5-12 years were given an initial risperidone 
dosage of 0.01 mg/kg daily, which was then ti trated up to 0.02--0.06 mg/kg 
daily based on clinical response. Risperidone (mean modal dosage of 0.05 mg! 
kg daily; equivalent to IA mg daily) improved scores on the ABC-J subs~ale 
compared with placebo. 

The efficacy of risperidonc ror long-tenn use (i.e .. longer than 8 weeks) in 
children and adolescenl s with autistic disorder has been demonstrated in an 
open- label extension of the first 8-wcek , placebo-controlled trial in which pa· 
tients received risperidone for 4 or 6 months (dependin!! on whether Ihcy re
cei ved risperidonc or placebo in the double-bliml study). -During the open- Iabe'l 
treatment period. paticnts were maintained on II mean modal risperidone dosage 
of I ,g- 2. I mg daily (equivalent to 0.05 .... 0.07 mg/kg daily). 

Children and adolescents who maintuincd their positivc response (0 rispcr
idonc (deli ned as at least a 25% improvement on the ABC-! subscale and a 
CGl -C mting of much improved ? r very much improved) during the 4-6 month 
opcn· label treatment period (average duration of thempy was 140 days) were 
r:tndomized to receive either rispcridone or placebo during an 8-week, double
blind withdrawal trial. A substantially lower relapse rate was obse rvcd in the 
risf'!!ridonc group eompured with the placebo group during the pre-planned 
intcrim analysis of dutu from this trial. Based on the interim analysis results, 
the study was terminated since a statistically significant effect on relapse pre
vention was demollstrmcd. Rdapsc WIIS dellned as at least a 25% worsening 
a ll the most recent assessment of the ABC-I subscalc (in relation to baseline 
for the randomized withdrnwal phase). The manufacturer states that clinicians 
who elect to usc rispcridone in children nnd adolescents wilh autistic disorder 
for extended periods should periodically re-evaluate the long-term risks and 
benefits of the drug for the individual patient. I 

Although not curative. pharmacologic agents, such us risperidone. generally 

arc used in chi ldrcn and adolescents with autistic disorder to reduce behavioral 
disturbances associated with autism and to help facilitate the child's or adoles
cent's adjustment und engagement in intensive, targeted educational intervcn
tions. rn clinical Mudics, risperidone wns not found to improve certain core 
symptoms of autism (e.g .. language defJeits, impaired social relatedness). How
ever. the drug was more effectivc than placebo for improving scores on .~ub
cales for sensory mOlor behaviors. affectual rcactions. and sensory responses 
in a controlled study. The possible risks. including clinically important weig ht 
gain. tardive dyskinesia, withdrawnl dyskinesia, and other extrapymmidal rc
actions associated with the drug, should be considcred. 

Risperidone IIlso has been used for the treatment in u limited number of 
adultst with lIutistic disorder and other pervasivc developmental disorders. 

Dosage and Administration 

• Administration Rispcridone is administcred omlly or by 1M injection. 

Oral Administration Risperidune is administered omlly, either in a 
once-daily dose or in 2 equally divided doses daily. Because rispcridone can 
cause orthostatic hypotension. twice-daily oml administration may Ix: prefer
able during initimion of therapy and ill patients who mlly be more susceptible 
to orthostatic hypotension, such as geriatric or dcbilitaled patients, If once
daily dosing is being considered in geriatric or debilitated patients. it is rec
ommended that the patient be titrated on a twice-daily regimen for 2 .... 3 days al 
the target dose. Subsequellt switching to the once·daily dosing regimen can be 
donc thereafter. Some experts stale that once-daily ndministration of risped
done may be sufficient in most patients receiving IllUinlenance therapy bc(;uusc 
of the extended half-life of Ihe drug· s principal active metabolite (9·hydroxy
risperidone), 

In children and adolescents receiving risperidone for the managcment of 
irritability associated with autis tic disorder who experience persistent somno
lence. administering the drug once daily ;it bedtime. twice-daily administmtion. 
or a reduction in dosage may be helpful. 

. Since food areported ly docs nOI affect the rate or extent of GJ absorption of 
rispcridone. the drug can bc administered without regard 10 meals. Compati
bility tests show that risperidone ornl solution is compatible in the following 
beverages: water. coffee, orangc juice. and low-fat milk; such testing also in
dicates that risperidone oral solution is 1101 compatible in cola or lea. 

Patients receiving rispcridone omlly disintegrating tablets should be in· 
structed not to remove a tablet from the olister until jusl prior to dosing. The 
tablet should not be pushed through the foil. With dry hunds. the hlister backing 
should be peeled completely off the blister. The tablet should thcn be gently 
removed and immediately placed on the tongue, where it rapidly disintegrates 
in saliva. and thcn subsequently swallowed with or without liquid. Rispcridollc 
orally disintegmting tablets shou ld not be divided or chewed. 

It.-I Administratioll TIlc commercially avai lable risperidone powder 
for injection containing the drug in extended·release microspheres must be 
reconstiTUted prior to administration using the components of the dose pack 
supplied by the manufacturer. TIle dose pack should be allowed to reach room 
temperature before reconstituting the injection. Ris'peridone extended-release 
microsphercs should be reconstituted using only the diluent in the prefilled 
syringe supplied by the manufacturer. The entire contents of the prefilled sy
ringe should 'be injected into the vial. and the vial should be shaken vigorously 
while the'plunger ~od is held down with the thumb for at least 10 seconds to 
ensure a homogencous sus1pcnsion; the reconstituted suspension should appear 
uniform. thick, and milky. The manufacturer's prescribing information shou ld 
be consulted for additional details on usc of the components of the dose pack 
to reconstitute and administer rispcridone injection . The' manufacturer Slates 
that different dosage strengths of 1M risperidonc should 1I0t be combined in OJ 

s ingle IIdministratioh. 
Following reconstitution, immedi:ltc usc is rewrTlmended hecause thc sus

pension will !ienle over time. ffmore than 2 rnillUtcs pass before administration, 
[he vial should aguin be vigorously shaken to resuspend the drug. The contents 
of the vial must be used within 6 hour.~ of reconstitution and should not be 
exposed to temPeratures exceeding 25°C. 

Thc entire contents of the vial should be administered by deep 1M injl'Ction 
into the upper outer quadrant of the gluteal area every 2 weeks. alternating 
buttocks. TIle injection should 110/ be udministered IV. 

• Dosage Schizophrenia Or .. l DOSllgC. Risperilione has a bell 
slHlped dose-response curve, wi th therapeutic cflkucy of amI dosagcs of 12-
16 mg duily lower than that of dosllges of 4-8 mg daily in udults. BeClluse 
dosage infonnalion contained in the manufacturer's labcling principllily is de
rived from early cliniclIl studies of thc drug in patients not typical of the general 
population of patients treated in the community (i.e .• in hospitalized. chroni
cally-ill schizophrenic patienls accustomed to high-dbsc antipsychotic thera
pies), dosage of risperidone should be individualized according to the patient's 
response and tolenmce. Clinicilllls also may consider consulting published pro
tocols for spccilic dosage infonnation. particularly in geriatric or younger pa
tients. and in those experiencing their IIrst psychotic epi sode. 

TIle manufacturer's labeling states that the initial oml dosage of risperidonc 
in adults gener:tlly is I mg twice dai ly. wi th dosage increase in increments of 
I mg twice daily on the second and third day, as tolerated. to a target dosage 
of 6-8 mg daily (administered once daily or in 2 equally div ided doses), How
ever, more recent evidence from open lubeled slUdies and clinical cxperience 
with the drug indicates that an initia l dosage of 1 .... 2 mg daily, with dosage 
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increases in incremen ts of 0.5-1 mg daily litrated over 6-7 days. as tolerated. 
to a target dose of 4 mg daily may be more appropriate for the managemenl 
of schizophrenia in most otherwise hea lthy adult patients, Because steady-state 
plusma concentrutions of 9-hydroxyrisperidone (an nctivc. mctnbolite of rispcr
idone) may not be attained Jor 7 days at a given dosage. subsequent dosage 
adjustmenls generally should be made at intervals of l.It least 7 days. Lower 
initial dosages (e,g" I mg daily) tlnd s lower dosage lilralions to an initiallarget 
dosage of .1 mg duily may be appropriate for younger patients and in those 
being treated for their !irst psychotic episode; dosage may then be titrated up 
to 4 mg daily depending on clinical. response at Ihe lower dostlgc and adverse 
neurologic effects. Such patients appear to benefit optimally from risperidolle 
dosage of 1-3 mg daily. A substantilll number ofpa!ients being treated for Iheir 
Ilrst psychotic episode start to develop ex trapyramidal symptoms once dosages 
arc increased .. bove 2 mg daily. Dosage reductions should be considered in any 
patielll who de velops extrapyramidal symploms. I 

While antipsychotic efficacy has been established in cli nical trials at oral 
dosuges ranging from 4-16 mg daily. maximum efficacy of the drug wus ob
served in most patients at risperidone dosages of 4-8 mg duily. In addition, the 
manufacturer and some clinicians state that dosages exceeding 6 mg daily, 
when given in 2 divided doses, did nOi result in funher improvement but were 
associmed with increases in some :Id\'erse crfccts, including extrapyramidul 
manifestations. Therefore. the manufacturer states that dosages exceeding 6 mg 
(in 2 divided doses) daily generally are not recommended and those exceeding 
16mg daily have not been e\'aluated for safety. In a single study oronce-daily 
dosing, emcllcy results generally were stronger for 8 mg than for 4 mg. 

TIle manufacturer states that there urc no systemlltically collected data that 
specifically address swi tching from other untipsychotic agents to rispcridone 
or concomit:mt administration with other anlipsychotic agents. While imme
dhlle discontinuance of the previous antips)'chOlic treatment may be acceptable 
for some pmients with sch izophrenia. gradual discontinuance of the drug may 
be appropriate for most pmients. In all cases, the period of overlapping ant i
psychotic administrution should be minimized. The fi rs t risperidone ·dose 
should he admini stered in place of the next scheduled purentcral untipsychOlic 
dose in schizophrenic p:ltients being switched from long-acting (depot) par
enteral antipsychotic. therapy to oral ri.~peridone therapy. 

The optimum duration of ami risperidone Iherapy currently is nOI known. 
but maintenance therapy wilh risperidone 2-8 mg daily has been shown to be 
effective for up to 2 years. Patients should be reassessed periodically to deter
mine the need for continued therapy with the drug. If risperidone thempy is 
reinitiated after a drug-free period, the manufacturer recommends that the ap
propriate recommended schedule of car!.!!'ul dosage titrution be employed. 

1M lJosuge. For the m:magemenl of schizophreni .. , the recommended ini
tial adult 1M dosage or rispcridone injection extcnded-release microspheres is 
25 mg adminish:red by deep 1M injection in the gluteal area every 2 weeks. 
The manufacturer recommends Ihat patients first receive oral risperidone to 
establish tolerability of the drug before the extended-release rispcridone injec
tion is used. To ensure that adequate pillsmu anlipsychotic concentrations arc 
maintained prior to the main release of risperidone from the injectinn si te, 
therapy with oral risperidonc or another oral antipsychotic agent (e.g .. for pa
tienls being swilchcd from other oml antipsychotic ther:lpy to 1M risperidone) 
should be given with the lirst [M injcclion o f risperidonc, and such omltherapy 
shou ld be continued for 3 weeks. then discontinued. [f risperidone injection is 
used in patiellls previously receiving other or~1 antipsychotic agents, the need 
for continuing any concomitant therapy for managing extrapyramidal manifes-
tations should hI! periodically reevaluated, , I 

Some patients nnt responding 10 the initial dosage or 25 mg every 2 weeks 
may benelit frum increasing the 1M dosage to 37.5 or 50 mg every 2 weeks. 
However. Ihe dusage should not be increased more frequently than ~very 4 
weeks, and clinical effects of Ihe increased dosage should nol be cxJlt!cted 
earlier than 3 weeks ancr the I)rst injection of the higher dose. The maximum 
1M dosage should not exceed 50 mg every 2 weeks since higher dosages were 
associated with an increased incidence of adverse effects, bull no additional 
clinical benefil wus observed. I·' 

Although nn controlled studies have 1x:en conducted to esiablish the opti
mum duration of 1M risperidone therapy in patients wilh schizophrenia. oral 
risperidone h.t" 1x:en shown to be effective in delaying time 10 relapse with 
longer tenn usc. It is recommended th at rcsponding pntienls be cOnlinued on 
treatment with 1M risperidone at the lowest dose needed. Patients should pe
riodically be reassessed 10 detennine the need for continued treatment. 

If therapy with 1M risperidone is reinitiated after a drug-free period, oml 
risperidonc lor another oral antipsychotic agent) should again be administered 
for supplementation. 

Bipolar Disorder For the management of acuie manic .md mixed ep
isodes associated with bipolar disorder as monotherapy or ns combined Iherapy 
in adults, an initi:ll risperidone oral dosage of 2-3 mg given once daily was 
found 10 be effective in clinical trials. Dosage mny be increased or decreased 
by I mg daily at intervals of not less thun 24 hours, reflecling the procedures 
in the placebo-controlled trials. In these trials, the shon-tenn (i.e., 3-week) 
untim:mic efficacy of risperidone was demonstrated in a flexible dosage ranging 
from I 10 6 mg duily. Safety of dosages exceeding 6 mg daily has not been 
established. 

The optimum duration of risperidone therapy for bipolllr disorder currently 
is not known. While it is generally .. greed that phannacologic treaLment beyond 
an acute response in mania is desimble. both for maintenance of the inilial 
re»ponse and for prevention of new manic episodes, there arc no systematically 
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obtained d:lta to support the use of rispcridolle beyond 3 weeks. TIlerefofC. the 
manufacturer states that clinicians who elect to use rispcridone for extended 
periods should periodically reevalUate the long-tent1 ri.~ks and benefits of the 
drug for the individual patient. 

Autistic Disorder For the management of irritability assot:imed with 
autislic disorder in children 5 years of age and older and adolescents. :m initial 
risperidonc or.11 dosage of 0.25 IlIg daily is recommended for patients weighing 
less th.m 20 kg nnd 0.5 mg daily is recommended for putients weighing 20 kg 
or more. The drug may be administered either once or Iwice daily. 

Dosage should be individuali zed acconling to' clinical I'Csponse and toler
ability of the patient. Aner a minimum of 4 days following. initiation oftherupy, 
the dosage mny be increased to the recommended dosage of 0.5 mg daily for 
p .. tients weighing less Ihan 20 kg and I mg daily for patiems weighing 20 kg 
or morc: this dosage should then be maimained for a minimum of 14 days. In 
patients not responding adelJmllely. increases in dosnge mlly be considered al 
intervals of 2 weeks or longer in increments of n.25 IlIg daily for patients 
weighing less Ihan 20 kg or 0.5 mg daily for pUlie11l s weighing 20 kg tJT more. 
Exercisc caution with risperidone dosages in smaller children who weigh less 
than 15 kg. Safety and effectivcness in pediatric putients less than 5 years of 
age not established. 

In clinical trials. 90% of patienls who responded to rispcridollc IherDpy 
(based on at leas! 25% improvemellt in the Initability subsc:lle of Ihe Abermnt 
Behavior Checklist rABC-ll) received dosages from 0.5-.1.5 mg daily. The 
maximum daily dosage in one of the pivotullrial s, when the therapeutic effect 
reached n plutellu. was I mg in p:ltients weighing less than 20 kg, 205 mg in 
patients weighing 20 kg or more. lind 3 mg in patients weighing more thun 45 
kg. Dosuge data for children weighing less than 15 kg current ly arc lacking. 

Once ,ldi..'quuIC clinical response has been achieved. consider a gmduul re
ducrion in dosuge to achieve an optimal balance of emcacy and sufety. Palients 
experiencing excessive somnolence muy bendil from a once-daily dosage ad
ministered :It bedtime or administering half the daily do.~age I\\'icc daily. or a 
n:duction in do.~age. 

!fhe manufacturer states thar clinicians who elcct to usc rispcridone in chil
dren and adolescents with autistic disorder for extended periods should peri
odically reevalu.lle the long-tenn risks and benefits (If lite drug for the individ
ual patien!. 

Geriatric Patients clIId Others at Risk of Ortlwstatic Hypote;,sioll 
Uke other o-udrenergic blocking ugeills, risperidonc can induce ortitostmic 
hypotension (e,g .. IIIllnifested liS dizziness. tachycardia. and occasionally syn
cope), particularly during initiation o f therapy willi the drug. TIle manufacturer 
and some clinicians stale that the risk of thi s effect can be minimized by limiting 
the initial or.!1 dosage of risperidone to I mg Iwice daily in otherwise healthy 
adults and to 0.5 mg once or Iwice daily in gerimric or debilitated patients. in 
patient." wilh renal or 'hepatic impairment. and in those predisposed to, or at 
risk from, hypotension. Dosages in such patients should then 1x: increaseu grad
ually at increments of not more thun 0.5 mg twice dnily as ncceSS:lry nnd 
tolerated. i'ncreases beyond a dosage level of 1.5 ntg twice duily generally 
should occur at intervals of at lenst 7 days. Howevcr, other clinicians recom
mend initiating rispcridone Iherapy at ' a dosage of 0.25 mg daily in geriatric 
patienlS lind gradu .. lly increasing Ihe dosage as tolcrmcd. (Sec Cautions: Gcr
imric Precaulions.) Mosl gerialric paticnts should not be mainlained al an oral 
dosage exceeding 3 mg daily, 

For geriatric patients with schizophrenia, the recommended 1M rispcridone 
dosage of the extended-release injection is 25 mg every :! weeks. Oral risper
idone (or another oral antipsychot ic agent) should be given with the first ris
peri done extended-release injection lind should be continued for 3 weeks 10 

ensure that adequate antipsychotic plasma concentralions are maintained prior 
10 Ihe main release phase of risperidone from the inject ion site. 

Elderly patients and patients with a predisposition to hypotensive reactions 
or for whom such re:lctions would po'!'e a particular risk should be instructed 
in nonpharmacologic interventions that help reduce the occurrence of ortho
static hypotension (e.g .. silting on the edge of the hed for several minutes before 
:lIIempting to stand in the morning, slowly rising from a scated position}, These 
paticnt.~ should avoid sodium depiction or dehydral ion and circumslUnces tlwt 
accentuate hyp()(ensinn (e.g., .. kohnl intake. high ambienl temper.lture). Mon
itoring of onhostatic v;lal s igns should be considered. 

Particular caution also is {\'arranted in putients with known cardioJ :lsc ular 
disease (e.g .. history of myocardial infarction or ischemia. heart failure, con
duction abnonnalities). cerehrovasc ular disease, or conditions that would pre
dispose 10 hypotension (e,g .. dehydration. hypovolemia, contomit:llll untihy~ 
pl!rtensivc Iherapy) and in those for whom such reactions would pose a risk. 
and cautious dosage titmtion lind c:lreful monitoring are necessary in such 
pmients. Dosagc reduction should be considered in any palient in whom hy-
potension deveiops. ' • 

• Dosage in , Renal and Hepatic Impairment Because elimination 
of rispcridonc may be. reduced and the risk of udverse effects, particularly 
hypotension. increased in patient s with renal impainnent, oral risperidone Iher~ 
apy should be initiated ata reduced dosage ofO.5mg Iwice daily in adults and 
increased as m."Ccssury lind lolewted III increments o f 0.5 mg twice daily; in
creases beyond a dosage level of 1.5 mg Iwice daily should be made at imervals 
of at lenst 7 days. Likewise. this reduced oral dosage should be employed in 
patients with hepatic impainnent because of the risk of an increased free frac
tion of rispcridone ill such patients. 

If 1M risperidone is used for manugement of schi7.0phrenia in adult plltients 
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with renal or hepatic impairment. thc pat ient should bc trealed with titrated 
doscs of oral rispcridone prior 10 initiating treatment with the ex tended-release 
injection. The recommended staning oral rispc ridone dosage is 0.5 mg twice 
daily during the first week. which can be incrcu!icd to I mg twicc daily or 2 
mg oncc da ily du ring the second weck. If u dO!iagc of at least :2 mg daily of 
oral rispcridonc is well tolerated. an 1M dosage of 25 mg of the extendcd
release injection can be admini stered every :! weeks. Oral supplement ation 
should be contin ucd fo r 3 weeks after the fi rst injection until the main release 
of risperidone from the injection site has begun. In some pati ents. slower titfU
tion may bi! mcdically appropriatc. 

Cautions 
Allhough rispc ridone di ffers chemica lly from the phcnothiazincs. the drug 

may be capable of producing many of the tox ic mani festations of phenoth iazine 
derivatives. Not all ad verse effects of the phcnothiazines have been reported 
with rispc ridone. but the possibility that they may occur should be considered. 
Adver!ie effects of risperidone and the phenothiazi nes are numerous and may 
involve nearly all organ systems. Although these effects usually are reversible 
when dosage is reduced or the drug is discontin ued, some effects may be ir
reversible :md. r:ircly, fatal. In sOlne patients. unexpected death associ ated with 
antipsychOlic therapy h:ls been attributed to cardiac arrest or asphyxia resulting 
from failure o f Ihe gag reflex. (Sec C:lUtions: Cardiovascul:lr Effects. ) In other 
cases, the cause of death could not he determined or definitely aUributed to 
antipsychotic drug therapy. 

TIle most frequent adverse clTects of oral ri spcri~one reported in at least 
5% of adu lt patients with schizophren ia who received the drug in 1 short-term 
(6-8 week) clinical studi es and with an im.: idcm.:e of at least twice that of those 
who received plncebo included nervous system (e.g .• anxiety, dizziness, eKtr:J
pyramidal symptoms. somnolence). GI (e.g .. constipation. dyspepsia, 1111useu). 
dermatologic (e .g .. rash), respiratory (e.g .. rhini tis), and cardiovascul ar (e.g .. 
tachycardia) effects. Approx imately 9% of pat i ent.~ n.'{:eiving rispcridone in 
phase 2 or 3 studies discont inued trelliment bcl:ausc of adverse effects COIll

pared with about 7% of those receiving. placebo and 10% of those receiving 
an acti ve control drug (haloperidol). Adverse effects commonly associated with 
discontinuance of therapy and considered to be possibly or probably related to 
rispcridone include extrapyramidal symptoms. dizziness. hyperkinesia. som
nolence, and !laUseH. 

The most frequell t adverse effec ts of oral rispcridone reponcd in at lenst 
5% of adult patients wi th bipolar mani a who received the drug as monotherupy 
in the US placebo·controlled trial and with an im:idence of at l ea.~ t twice that 
of those receiving placebo included nervous system (e.g .. somno lence. dys
toni a. akathisia. parkinsonism, vis ion abnonllulitics) and or (e.g .. dyspepsia, 
nausea, increased salivation) effects. In the US placebo-controlled trial o f ris
peridone in conjullction with mood stabili zers (l ithiu m or valproate), tlte most 
common adverse effects associated wit h risperidone administr:ltion were !iom
nolence, d izziness, parkinson ism. increased s:lli v:t. akathisia. abdbm inal p;li n. 
and urinary incont inence. In the US placebo-controlled trial of rispc ridone 
monotherapy, approx imately 8% of patients recei ving risperidone discontinued 
therapy because of :.ldverse effects com pared with :!bout 6';0 of those rece iving. 
placebo. Adverse efrects assoc iated with discontinuunce of therapy in this study 
and considered to be poss ibly. prohably. or very likely related to ri spcridone 
included paroni ri a. somnolence. dizziness. extrapyram idal reaction. and invol
unt ary mU!iclc contractions; e:lch of these occurred in 1 risperidone-trealed 
pilt icm (0.7%) but in none of those recei ving placebo. In the US placebo
comrollcd trial of risperidone used in conjunction with mood stabilizers, there 
was no ovcmll difference in the incidence of discontinuance because of :.ldversc 
effects (4% for rispcridone and 4t;~ for placebo). ' 

TIle most frequent adverse effec ts of oral rispc ridone reported in at le;lst 
5% of pediatric paticnL~ with autistic disorder who received the drug in 2 pla
cebo-cont rolled trials and wi th an incidence of at least twice thut of those 
receiving placebo included nervous system (e.g .. somnolence. fati gue, tremor. 
dystonia. dizziness . parkinsonism, :lutomatislll . dY!ikinesia. confusion), GI 
(e.g., increased ap{X!ti te, increase'd sa livat ion, constipation. dry mouth), re.~ pi 
ratory (e.g., upper respiratory tract infecti on). cardiovascul ar effeCTS (e.g., 
tachycmdia), and we ight gain. Somnolence was the most frequent adverse ef
fect in these trials. occurring in 67% of the risperidone-Ire:lled patients .md in 
23% of palients receiv ing placebo . Average weight gain over 8 wecks \Va!i 2.6 
kg fo r the rispcridone-tre:lIed patients compared with 0.9 kg for patiellls re
ce ivi ng placebo. E.x trJpyr.:tmidal symptoms occurred in approximately 28% of 
the risperidone-trc:ued patients compared with 10% of those receiving placebo. 

The most fre4ucIl t udverse effects associated with usc of ri spcridone ex
tended-release 1M injection reported in at least 5% of adult patients with schizo
phrenia in clinical trials and with an incidence of at least twice that of those 
receiving placebo incl uded somnolence, akUlhisia. parki nsonism, dyspepsia, 
constipation, dry mouth. fa ti gue . and increased weigh!. 

• Nervous System Effects Tardil'c Dyskillesia Like other anti
psychotic agcnt s (e.g .. phenothiaz ines), risperidone has been associated with 
tardive dyskines i a.~ . Although it has been suggested thal atypical antipsychotics 
appear 10 have OJ lower risk of tardive dyskinesia. whether antipsychotic drugs 
differ in their potential to cause tardive dy.~killesia is as yet unknown. In one 
open-label study . an annual incidence of tardive dyskinesia of 0.3% was re
poned in pmiems with schizophrenia who received approx imately 8- 9 mg of 
oral risperidone dai ly for lit least I year. The preval ence of this syndrome 
appears to be highest among. geriatric pat ients (pan icul arly fe males). The risk 

of developing tardive dyski nes ia and the likelihood th;1I it will become irre
versible also appear 10 increase with the duration of therapy and cumulative 
dose of antipsychotk agents administered: however. the syndrome may occur. 
although much less frequently, after relativcly short periods of treatment with 
low dosages. For udditional info rmation on tardive dyskinesia. sec Tardi ve 
Dyskinesia under Cautions: Nervous System Effects. in the Phenoth iazines 
General Statement 18: 16.08.24. 

Extrapyramidal Reactions Ex trapyramidal reaclions occurred in 
17':() of patients with schizophrenia rece iving oral ri spcridone dosages of 10 
mg daily or less and in 34% of patients receiving dosages of 16 mg. dai ly in 
clinical st udies. Although the incidence of extrapymmidal man ifestations in 
patients recei\'ing risperidone dos:lges of 10 mg d'lily or lc!iS was simil:lr to 
that reported in pat ients recd ving placebo. the incidem:c increased .as the dos
age of the drug increased. suggesting a dose- related effect. At recommended 
therapeutic dosages of risperidotle (4-8 mg daily) rnr schizophrenia, the se
verity of extrapyramidal reactions appears to be comp:lrable to placebo :mcl 
cl ozapine 400 mg dai ly. :md substantially less than that assoc iated with halo
peridol 10 or 20 mg daily. Similarly, the seve rilY of parki nsonian symptoms. 
as assessed on the parkinsonislTl subscale of the Extrapyramidal SymptolTl Rat
ing Scale lESRS ). is also linearly related tn rispcridone dosages of 1- 16 mg 
daily, with Ihe incidence of parki nsonian symptoms at risperidone dosages of 
6 mg dai ly or less comparable to that of placebo ;lIld substantially less than 
that seen with haloperidol dosages of 20 mg daily. 

Neuroleptic malignant syndrome (NMS). a potentially fatal s-ymptllm com
plex, has heen reponed in pat ients receiv ing ant ipsychotic agellis. NMS re
quires immediate discon tinuance of the drug and illlensive symptomatic and 
su pport ive care. For ndditiona l infonnUl ion on NMS. see Neuroleptic Malignant 
Syndrome under Nervous System Effects: Ex trapyramida l React ions in Cau
tions, in the PhenOlhiazi nes General Statement 28: 16.08.24. 

Olher NeTl'lJllS System Effects Dose-re laled somnolence was a com-
monly reported adverse effect associated with rispcridone tre:llme n!. Appmx
imately 8% of aduh put ients with schizophrenia receiving 16 mg of oral ris
peridone dailY'\lOd 1% of pat ients receiving placeho repurted somnolence in 
studies utilizing direct (Iu l!stioning or a checklist 10 detect adverse evellls. re 
spectively. 

Insomnia, :!gitation. and anx iet~ have been reported in 10-16% of patien ts 
receiv ing risperidone. In addition, headache, dizz iness. :md agg.ressive reaction 
have been reported in 12- 14. -1--7. and !-Yfo of schizophrenia paliellls, re
speclively. 

Adverse nervllUs system effects reported in I C/o or more of patients with 
schizophrenia who received risperidone in clinical stud ies include increased 
sleep duration or dream lIclivilY, diminished sexual desire. fa tigue. and nerv
ousness. Impaired concentration. depression , :lpnthy. catatonic reaclion, eu
phoria. increased libido. anmesia. dysarthria. \'enigo. stupor. par<lesthe
sia.malaise, seizure. and confusion also have been reponed in 0.1- 1% o f 
patients. In addition. aphasia. cholinergic syndrome. choreO<lthetosis. coma. 
delirium. emotional lability. hypoesthcsia. hypotonia. hyperrellexia. leg 
cramps, migraine, nightmure!i. tongue paralysis, torticollis. withdrawal syn
drome, and yawn ing have been reponed in fewer than 0. 1 % of patients. Man ia 
also h:IS heen reported during postmarket ing survci llance: however, a causal 
relationship to the drug has not been established. 

• Cardiovascular E ffects Drt/wslaric HypolellSion Orthostatic 
hypolCnsion assoc iated wilh dizziness , t;:\chycardia. and in SOme patienls. syn
cope. especially during the ini tial dpsc-tilration period has been reported in 
patienL'> receiving ri spcridone. probably re necting Ihe drug's a -adrenergic an
tagonistic propert ies. TIte risk of onhostatic hypotension nnd ~yncopc lIlay be 
minimized by limiting initi .. 1 doses in geriatric pal ients and p:ui~ms with renal 
or hepatic impairmellt. (Sec Dosage and Admi nistration.) Monitori ng of ortho
static vital signs should be considered in patients for whom this is of concent. 
A dose reduction should be considered if hypotension occurs. Rispcridollc 
should be used with part ic ular caution in pati ents with known cardiovnsc ul ar 
disease (history of myocardial in farction or ischemhl, hea rt faillire, or conduc
tion ubnonn ulities) , cerebrovascular di sease. or condi tions tltat would prcdi~ 
pose to hypotensillll (e.g .. dchydmtinn. hypovolemia ). Cl inica lly important hy
potension has been observed with concomitllnt use of risperidone and 
anlihypertensiw drug thempy. . 

Olher Cardiol'U.fcuiar Effects Pooled ;malysis o f results o f placebo
controlled sludies indicates that risperidone Iher:lpy is not associated with sta
tistically significunt ch:mgcs in ECG parameters (e.g .. PRo QT. or QTc inten':!ls. 
hean rate). In pivotal clinical studies. however. tachyeardia. which may be dose 
dependent, occurred in 3 (l r 5% of pntients wi th schizophrenia receiving d:! ily 
oral dosages of risperidone of 10 mg or less or 16 mg, Tl.'specti vely. In addition. 
palpiwlion. hypenension. hypotension, A V block, and myoc:lrd ial infarction 
have OCC UlTed in I % or more of pat ients receiv ing risperidone. Ventric ul ar 
tachycardia, angina pectori s, atrial premat ure clllllpl eKes (APCs. PACs), T
wave inversions, ventricu lar extrasystolcs, ST depression. and llIyoc.:uditis have 
occurred in fewer thnn O. It;;, o f p:ltients receiving the drug in clin ical triuls. 
Atrial fibrillation, pulmonary embo1isln , cerebrovuscul:1r disorders (incl uding 
stroke and transient ischemic attack) (see Cautions: Geriatric Prec:ml ions). and 
rarely. sudden death and/or cardiopulmonary arrest also haw been reponed 
during postmarketing surveillant'e: hnw('"ver. a causal relationship to the drug 
has not been estab l i.~hed. 

• Endocrine and Mela bolic Effects Se ven.: hyperglycem ia. some
times associated wi th ketoac idosis. hypcroslllolar eomu. or death , has been 
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reponed in patients receiving certain atypical antipsychotic agents, including 
risperidone. While. confounding factors such as an increased background risk 
of diabetes mellitus in p<.ltients with schizophrenia and the increasing incidence 
of diabetes mellitus in the general population make it difficult to establish with 
certainty Ihe relationship between usc of ag:=nts in this drug class and glucose 
abnonnalities. epidemiologic studies suggest an increased risk of trealment
emergent hyperglycemia-related adverse events in pmients treated with the 
atypical antipsychotic agents included in the studies e.g., risperidone, cloza
pine, olanzapine, quetiapine), 

Precise risk estimates for hyperglycemia-related adverse events in patients 
treated with atypical antipsychotics currently arc not available. While some 
evidence suggests that the risk for diabetes may be greater with some atypical 
antipsycholics (e.g .• clozapine. olanzapine) than with others (e.g., risperidone, 
quetiapinel in the class. available data arc connicling and insufficient to provide 
reliahle estimates of relative risk associated with usc of the various atypical 
antipsycholics. 

Similar to olher antipsychotic agents. ri speridone causes elevated prolactin 
concentrations. which may persist during chronic usc of the drug . Risperidone 
appears to be assodaled with a higher level of prolactin elevation than olher 
currelllly available antipsychotic agents. 111e clinical importance of elevated 
serum prolactin concentrations is as yet unknown for mosl patielll~ receiving 
these drugs. Gynecomaslia and breast pain in men have been reported in fewer 
than 0.1 r:o of patients. In addition. galactorrhea, amenorrhea, and impotence 
have been reported with agents thm increase serum prolactin concentrations, 
inclyding risperidone. 1 ' 

Hyponatremia, weight gain or [ass, increased serum cremine kinase (CK, 
crcaline phosphok inase, CPK) concentrations, Ihirst, and diabetes me[lilus have 
been reported in (1.I-1 % of schizophrenia patients receiving oral risperidone 
in clinical studies. In addition, decreased serum iron concentrations, cachexia. 
dehydration, disorders in antidiuretic homlone, hypokalemia. hypoproteinemia. 
hyperphosphatemia, hypertriglyceridemia, hyperuricemia, and hypoglycemia 
have been reported in fewer thali O. [% of patients. Precocious puberty and 
pituitary atienom'ls also have heen reported during postmarketing surveillance; 
however. a causal rel.lIionship to the drug has not been established. 

• GI Effects Adverse GI effects that have been reported in 5-13% of 
patients with schizophrenia receiving oral rispcridone in clinical studies include 
constipation, nausea, dyspepsia, and vomiting. Abdominal pain. increased sal
ivat ion, and toothache also have been reported in 1--4 r;Q of paticnls receiving 
risperidone in clinical studies. In addition. anorexia and reduced salivation were 
reported in I % or more of patients receiving risperidone in clinical trials. Flat
ulence, diarrhea. increased appetite, slOmUlitis, melena, dysphagia, hemor~ 

rhoids, and gastritis have also been reported in 0.1-1 % of patients. In addition, 
fecal incontinence. eructation, gastroesophageal reflux, gastrocnteritis, esoph
agitis. lingual discoloralion, cholelithiasis. lingual edema, diverticulitis, gin
givilis. discolored feces, GI hemorrhage, and hematemesis have been reported 
in fewer than (). I % of patients receiving the drug in clinical trials. Although a 
causal relationship to risperidone has not been established. intestinal ohstruc
tion has been reported during postmarketing surveillance. 

• Respiratory Effects Rhinitis has been reported in 8-10% of patients 
with schizophrenia receiving oral ri speridone ami w'as the most common ad· 
verse respiratory effect reported during clinical studies. In addition. cough, 
sinusiti s. pharyngiti s, upper respiratnry infections, and dyspnea have been re
ported in 1- 3% of patients receiving risperidone in clinical studies , Hyperven
tilation, bronchosp'lsm. pneumonia, and stridor also have been reported in 0.1 -
I % of patients receiving ri speridone in clinical slUdies. Asthma. increased spu
tum. and aspiration have been rarely reported in fewer than 0.1 % of patients. 
Although a c,!Usal relationship to the drug: has not been established, apnea also 
Iws been reponed during post marketing surveillance, r 

. I 
• Dermatologic Effects and Sensitivity Reactions Rash and dry 
skin have been reponed in about 2- 5% of patients with schjzophrenia receiving 
oral risperidone in clinical studies. In addition, adverse dennatologic effects 
that have been reponed in I % or more of patients receiving risperidone include 
seborrhea and increased pigmentation. Increased or decre'L~ed sweating, acne. 
alopeci'l, hyperkeratosis. pruritus, and skin exfoliation were reported in 0.1 -
I r;h of patients in clinical trials. Bullous eruption, skin ulceration. aggravated 
psoriasis, furunculosis, verruca, dennatitis lichenoid, hypertrichosis, genital 
pruritus. and urticaria have been rarely reporte'c!. ' 

Although a causal relationship has n01 been established, hypersensitivity 
reactions. including anaphylaxis, angioedema, and photosensitivit), have been 
reported in pat.ients receiving risperidone. 

• Genitourinary Errects Adverse genitourinary effects reported in 1% 
or more' of patients with schizophrenia receiving oral risperidone include poly
uria, polydipsia, menorrhagia, orgasmic dysfunction. and vaginal dryness. In 
addition , urinary incontinence, hematuria. , dysuria, nonpuerperal lactation, 
amenorrhea, breast or perineal pain in femules, leukorrhea. mast itis, dysmen
orrhea, imermenstrual bleeding, and vaginal hemorrhage have been reponed in 
0.1 - 1 % of patients receiving rispcridone in clinical studies. Urinary retention, 
cystit is. and renal insufficiency also have been reported in fewer than 0.1 % of 
patients. 

In male patient s, erectile dysfunction and ejaculation fuilure were reponed 
in up to I % of schizophrenia patiems receiving oral risperidone in clinical 
studies. In addition, rare cases of priapism have been reported. While a causal 
relationship to risperidone usc has not been established, other drugs with 0:-
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adrenergic blocking effects have been reported to cause priapism, and it is 
possible that risperidone may share this capacity. Severe priapism may require 
surgical intervemion. 

• Musculoskeletal Erfects Back or chest pain and anhralgi,l have been 
reported in 2-3% of pmients with schizophrenia receiving oral risperidol1e in 
clinical studies. In addition, myalgia has been reported in 0.1-1 % of patients. 
Arthrosis. synostosis, bursitis, arthritis, and skeletal pain also have occurred in 
fewer than 0.1 % of patients. 

• Hematologic ElTects Anemia, hypochromic anemia, epistaxis , and 
purpura have been reported in 0.1-1 rfo of adult patients with schizophrenia and 
granulocytopenia has been reported in 0.1-1 % of children and adolesc ents with 
autistic disorder receiving oral risperidone in clinical studies. Normocytic ane
mia, leukocytosis, lymphadenopathy. leukopenia. Pelger-Huet anomaly, hem
orrhage, superlkial phlebiti:;, thrombophlebitis. and thrombocytopenia also 
have been reported in fe wer than (). I % of patients. In addition ( thrnmhOlie 
thrombocytopenic purpura occurred in at leasl one patient (a 2S year-old female 
patient) receiving risperidone in a large, open-labeled study. This patient ex
perienced jaundice, fever, and bruising but eventuall y recovered after receiving 
plasmapheresis. The relationship of this adverse event toJrisperidone therapy 
is unknown. 

• Hepatic EO'ects Tncreased SGOT and increased SGPT have been re: 
poned in 0.1-1 % of patients with schizophrenia receiving oral risperidond in 
clinical slUdies. In addition. hepatic failure. cllOlestatic hepatitis, cholecystitis, 
cholelithiasis, hepatitis, and hepatocellular damage have been reported in fewer 
Ihan 0.1 % of pmients. Although a causal relationship to the drug has not been 
established, j'lUndice also has been reported 9uring postmar~eting surveillance. 

• Ocular and Otic Effects Abnomlal vision has been reponed in 1-
2":1, of, patients with schizophrenia receiving oral risperidone in clinicai'studies. 
Abnomml accolnmodmion and xerophthalmia al so have Ocen reponed in 0.1 -
I % of pmients recei ving risperidone in clinical studies. In addition, diplopia, 
ocular pain, blepharitis. photopsia, phOiOphohil\, abnomu\llacrimation, tinnitus. 
hypcracusis, and decreased hearing have been reported in fewer than 0.11;0 of 
patienls. 

• Other Ad"erse Effects Chest pain and fever have been reported in 
2-3% of patients with schizophrenia receiving oml ri~peridone ·in cl inical stud
ies. Although a causal relationship to the drug has not been established. pan
creatitis and aggravated parkinsonian syndrome has been reported during post
marketing .~urveillance. 

• Precautions and Contraindic::ttions R'is~ridon'e shares many of 
the toxic potentials o f other antipsychotic agents (e.g .. phenolhiazines), and the 
LlsLlal precautions <Jssociated with therapy with these agents sliould be observed. 
(Sec Cautions. in Ihe Phenothiazines General Statement 2H:16.0S.~4.) 

Because severe hyperglycemia, sometimes <Jssociated with ketoacidos is. 
hyperosmolar coma, or death, has been reported in p.l1ients receiving certain 
mypic~ 1 antipsychOlic agents, including risperidone. the manufaclUrers of atyp
ical antipsychotic agents state that patients with preexisting diubetes mellitus 
in whom therapy with an atypical antipsychotic is initialed should be closely 
monitored for worsening of glucose control: thosd with risk factors for diabetes 
(e.g., obesity, r~mily history of dia~tes) should undergo fasting hlood glucose 
testing upon therapy initiation and periodically throughout treatment. (See Cau
tions: EndOCrine and Metabolic Effects. ) Any patient who develops manifes
tation s 9fhyperglycemia during Ireatment with an atypical antipsycholic should 
undergh fasting blnod glucose testing. In some cases,. patients who developed 
hyperglycemia while receiving an atypical antipsychotic have required contin
uance of antidiabetic trcatment despite discontinuance of the antipsychotic: in 
ociter cases hyperglycemia resolved with discontinuancc of the ~ uspect drug. 
For further infonnation oh the management of diabetes risks in patients re
ceiving mypical anlipsychotics, sec Hyperglycemia and Diabetes Mellitus un
der Cautions: Precaution s and Contraindieations, in Clozapine 2 H: 16.0H'()4. 

Because of the possibility of orthostatic hypotension. caution should be 
observed in patients with known 'cardiovascular dise,lse (e.g., history of myo
cardial infarction or ischert-t i'l, heart failure ,' conduction abnomlalilies), cere
broV:lscular disease (sec Cautions: Geriatric Precautions). condit,ions that \vould 
predispose patients to hypolensiun {e.g., dehydration. hypovolemia), and pa
tiel11s receiving antihypertensive agents. Since pUlieh t.~ with a Irecent history of 
myocardial infarction or unstable heart disease were excluded frJ m clinical 
s tudies, dinici<Jns should be aware thm risperidolle has not been evaluated or 
used 10 any appreciable bxtent in such patients. Patients receiving risperidone 
should be advised of the risk of orthostatic hypotension, especially during the 
period of initial dosage titration. (Sec Caulions: Cardiovascular Effects.) 

Patk:nt s with parkinsonian syndrome or dementia 'fith Lewy bodies who 
receive anti psychotics, including rispcridone, reportedly have an increasc_d sen
sitivity to antipsycnotic agents. Clinical manifestations of Ihis increased sel1-
sitivilY have been reported to include confusion, obtund at ion, ' postural insta
bility with more frequent falling, extrapyramidal adverse effec\.~. and clinical 
features consislCnt with neuroleptic malignant syndrome. (For additional in
formation on extrapyramidal adverse effects and neuroleptic malignant syn
drome. sec Cautions: Nervous Syslem Effects, in lhe Phenothiazincs General 
Scatemen! 2S:l6.0H.24,) • 

Plasma concentrations of risperidone and its principal active metabolite, 9-
hydroxyrisperidone. are increased in patients with severe renal impairmenl 
(creatinine clearance less than 30 mL/minute perL?3 Ill"), and an incrc'L~ed 
frce fraction of risperidone occurs in patients with severe hepatic impairment. 
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Therefore, lower initial dosages should be used in such palients. (See Dosage 
and Administration.) 

Individuals wilh phenylketonuria (i.e., homozygous genetic deficiency of 
phenylalanine hydroxylase) and other individuals who must restrict their intake 
of phenylalanine should be warned that risperidone 0.5 -, 1-, 2-. 3-. or 4-mg 
orally disintegrating tablets contain aspartame (e.g., NutraSweet - ) which is 
metabolized in the GI tract 10 provide about 0.14, 0.2H, or'0.-42, (1.63, or 0.H4 
mg of phenylalanine, respectively, following oral administralion. 

Because seizures have occurred in 0.3% of patients receiving risperidone 
in clinical studies, the drug should be administered with caution to patients 
willi a history of seizures. 

Esophageal dysmotility and aspiration have been associated with the use 
of .:mtipsychotic agents. including risperidone. Because aspiration pneumonia 
is a common cause of morbidity and mortality in patients with advanced de
memia of the Alzheimer's type, risperidone and other antipsychotic drugs 
should be used with caution in patients at risk for aspiration pneumonia. 

Because both hypothennia and hyperthermia have been associated with 
risperidone therapy, the drug should be administered with caution in patients 
who will be exposed to temperature extremes. 

Because risperidone has the potential to impair judgment. thinking. or mo
tor skills, patients should be cautioned about operating hazardous machinery, 
including driving automobiles. until they are reasonably certain that risperidone 
therapy does not adversely affect them. 

Rispcridone has an antiemetic,effect in animals; thi s clTect also may occur 
in thumuns, and may Illask manifestations of overdosage with certain drugs or 
may obscure the cause of vomiting in v;!rious disorders such as intestinal ob
struction, Reye's syndrome or brain tumor. 

PatienL~ should be advised to infonn their clinician if they arc taking, or 
plan to take, any prescription or nonprescription drugs. or have any concomitant 
illnesses (e.g., diabetes me[!i \us). Patients alHo should be advised to avoid a[
cohol while taking risperidone. 

Risperidone is contraindicated in patients with knqwn hypersensitivity to 
the drug. 

• Pediatric Precautions ' The manufaclUrer slates thm safety and effec
tiveness of risperidone in children with schizophrenia or aculC mania 'Issociated 
with bipolar I disorder have not been established. However\ efficacy and safet), 
of the drug in the treatment of irritability associ.lIed with autistic disorder have 
been established in 2 placebo-controlled trials of 8 weeks' duration in [56 
children and adolescents aged from 5- [6 years. (Sec u.~es: Autistic Disorder.) 
Additiona[ safety information also was assessed from a long-term study in 
patients with autistic disorder and from short- and long-tenn slUdies in more 
than 1200 pediatric patients with other psychiatric disorders who were of sim
ilar age alid weight and who received similar rispcridone dosages as patients 
treated for irritability associated with autistic disorder. Sufety and crfectiveness 
of risperidone in pediatric patients with autistic disorder youngc( than 5 years 
of age have not been established. 

In clinical trials in [885 children and adolescents with autistic disorder or 
other psychimric disorders treated with risperidone, :! patients (0. [fYO) report
ed[y developed tardive dyskinesia, which resolved upon discontinuance ofther
apy. [n addition, approximately [5% of children and adolescents receiving 0.5-
2.5 mg daily dos'lges of rispcridone developed withdrawal dyskinesia during 
the discontinuance phase of one long~term (6 month), open-Iubel study. 

[n long-term, open-label trials in patients with autistic disorder or other 
psychimric disorder.; , a mean 'body weight gain of 17.5 kg after 12 months of 
risperidone therapy was reported, which was higher than the normal expected 
weight gain (i.e .• 3-3.5 kg per year adjusted for age, based on the Centers for 
Disease COlllrol and Prevention normative data). The majority of the weight 
increase occurred within the tirst fi months of drug exposure. Average percen
tiles at baseline and at [2 months were 49 and 60 for weight, 48 and 53 for 
height. and 50 and 62 for body mass index, respectively. When treating pedi
atric patients with risperidone, the manufacturer recommends that weight gain 
should be assessed againstth.H expected with nonnal growth. 

Somnolence frequently occurred in placebo-controlled trials in pediatric 
patients with autistic disorder. Most cases were mild to moderate in severity, 
occurred early during therapy (peak incidence during the first 2 weeks of ther· 
apy), and were transient (median duration of 16 days). Patients experiencing 
persistent' somnolence may benelit from a change in dosage regimen. 

Risperidone has been shown {() elevate prolactin concentrations in children 
and adolescents 'IS well as adults. In doub[e-blind, p[acebo-controlled. 8-week 
trials in children and adolescents aged from 5-17 years. 49% of rispcridone
treated patients had elevated prolactin concentrations compared with ' 2% of 
those receiving placebo. I'J~ 

In clinical lrial.~ conducted in IHH5 children and adolescents rwith autistic 
disorder or other psychiatric di~orders, galactorrhe;:\ and g.ynecomastia report
edly occurred in O.H and 2.3% of risperidonC+treated patients, respective[v. 

TIle m.\nufacturer states thai the 10ng-lCnn effects of rispericjone on growth 
and maturation have not been fully evaluat~d. 11 

• Geriatric Precautions Clinical studies of rispcridone for the man
agement of schizophrenia did not include sufficient oumbers of patients 65 
years of age and older to detennine whether geriatric patients respond differ
ent[y than younger patients. However, serious adverse efrects, including an 
increased risk of death. have been reported in geriatric patients receiving ris
peridone or other atypical antipsychotic agents in clinical trials in patients with 
dementia-related psychosis. Risperidone is not approved for the treatment of 

dementia-related psychosis: (Sec Geriatric Considemtions in Uses: 'Psychotic 
Disorders.) " 

Adverse cerebrovascular events (e.g .• stroke. transient ischemic attack), 
some of which resulted in fatalities. have been reported in clinical studies of 
rispcridone for the management of psychosis in geriatric patients (mean age 
85 years: range 73- 97) with dementia. Analysis of pooled data from 4 random
ized, placebo-controlled studies indicUles that adverse cerebrovascular evenls 
occurred in approximately 4% of geriatric patients with dementia of the Alz~ 
heimer's type, vascu[nr dementia, or mixed dementia receiving risperidone 
compared with 2% of those receiving placebo. Although many of the patients 
who experienced adverse cerebrovascular events during the course of these 
studies had at least one risk factor for cerebrovascular events (e.g., arrhythmia. 
atherosclerosis, atrial fibrillation, diabetes, heart failure, hypertension. prior 
history of stroke or transient ischemic allack), the total number of such patients 
was too sma[[ to pemlit definitive conclusions about the relationship between 
known risk factors for cerebrovascular events and risperidone therapy. An in
creased risk of adverse cerebrovascular events has not been identified to date 
in clinical studies of risperidone for the management of schi7.0phrenia. 

An increuscd risk of ueath has been reported among geriatric patients with 
dementia-re[.lIed psychosis treated with atypic;!1 antipsychOlic drugs compared 
with that among patiellls receiving placeho: Anulyses of 17 p[acebo-controlled 
trials (average duration of 10 weeks) revealed an approximate 1.6- to 1.7-fold 
increase in mortality among geriatric patients receiving atypical antipsychotic 
drugs (i.e .. rispcridone. nripiprazole. olanzapine, quetiapine) compared with 
(hat in plltiellls receiving placebo. Over the course of II typical IO-week con~ 
trolled trial, the rate of death in drug-treated patients was ahout4.5 % compared 
with a rate of about 2.6% in the placebo group. Although the c'!uses of death 
were varied, most of the death~ appeared to bceither cardiovascular (e.g., heart 
failure, sudden death) or infectious (e.g .• pneumonia) in nature. 

A higher incidence of mortality also was observed in geriatric patients with 
dementia-related psychosis receiving risperidone and furosemide concurrently 
in placebo-comro[[ed trials when compared with that in patients rreceiving ris
peridone alonl< or placebo ami furosemide concllITe.ntly. The increase ·in mor
tality in patients receiving risperidone and furosemide concurrently was ob
served in 2 out of 4 clinical trials. The pathological mechanism for this finding 
remains to be established and no consi~tem panem for the cause of death was 
ohserved. An increased incidenci1 of mortality in geriatric patients with de
mentia-rei.lIed psychosis was observed with risperidone regardless of concur~ 
rent furoseln ide Jdministratic)fl. I 

Risperidone dosage generally should be titrated carefu[[y in geriatric pa
tients, usual[y initiating therapy .it the low end of Ihe' dosage range. The greater 
frequency of decreased hepatic, renal. aod/or cardiac function and of concom
itant disease and drug therapy observed in the elderly also should be considered. 
Although geriatric patients exhibit n greater tendency to orthostatic hypoten
sion, the manufncltircr states thut its risk may be minimized by limiting the 
initial oral dosage to 0.5 mg twice daily followed by careful titration and close 
monitoring of orthostatic vital signs in patients for whom this is of concern. 
More recent evidence however, indicates that even lower initial dosages and 
slower dosage titration are better tolemted in these patients. Therefore, some 
clinicians recommend initiating oral rispcridone therapy at 0.25 mg daily, and 
gradua[[y increll.~ing dosages, us to[erated.1to ,n dosage of 2 mg daily in these 
patients. Higher oral dosages (e.g., 3 or 4 mg daily) may be required in some 
pat ients, but arc usually associated with ' greater incidence of eXlrapyramidnl 
reactions. Most geriatric patients should I/or be maintained at an oral risperi~ 
done dosage exceeding 3 mg daily. ~See Geriatric Patients and Others at Risk 
of Orthostatic Hypotension under Dosage and Administmtion: Dosage.} 

• Mutagenicity and Carcinogenicity R'isperidone did not , exhibit 
mutagenic po tential in in vitro chromosomal aberration studies in human lym
phocytes or Chinese hamster cells, mouse lymphoma assay, in vitro rat hepa
tocyte DNA-repair assay, in vivo micronucleus test in mice, the sex-linked 
recessive lethal test in Drosophi[a. or in mIcrobial (Ames ) test systems. ) 

Statistically significant,increases in pituitary gland adenomas and mammary 
gland adenocarcinomas were observed in female mice receiving risperidone 
dosages of 0.63,2.3, and llO mg/kg (equivalent to 2.4, 9.4, aod 37.5 timd the 
maximum recommended human dosage for schizophrenia on a mg/kg basis or 
0.2,0.75, and 3 times the maximum recommended human dosage on a mg/m2 
basis, re.~pective ly ) for IS months. In addition. statistically significant increases 
were observed in mammal')' gland adenocarcinomas in both male and female 
rats. and mammary gland neoplasms and endocrine pancreas adenomas in male 
rats recei\'ing rispcridone dosages of 0.63, 1.5. and 10 mg!kg (equivalent to 
OA. 1.5, mjd 6 times the maximum recommended human dosage for schizo
phrenia on a mg!kg basis or 0.2. 0.73, and J times the maximum recommended 
human dosage on a mg/m2 basi ~, respectively) for 25 months. 

Although an increase in mammary neoplasms has been found in rodents 
fo[[owing long-term administiIuion of prolactin~srimulating antipsychotic 
agents, no clinical or epidemiologic studies conducted to date have shown an 
association between long-tenn administration of pro[actin-stimulating drugs 
and mammary tumorigenesis in humans. Current evidence is considered too 
limited to be conclusive-:- and further study is needed to detennine thC1:linical 
importance in most patiellls of elevated serum prolactin concentrations asso
ciated with antipsychotic agents. Since ill vitro tests indicate that approximately 
one-third of human hreas! cancers arc prolactin-dependent, rispcridone should 
be used wilh caution in patients with previously detected breast cancer. 

• Pregnancy, Fertility, and Lactation Reproductive studies in rats 
and rabbits using risperidone dosages of 0.4-6 times the maximum recom-
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mended humanldosage on a mg/m~ basis have not revealed evidence of fetal 
malformation. However, rispcridone has heen shown 10 cross the placenta in 
rats, and an increased mte n ( stillborn rat pups occurred at dosages 1.5 times 
higher than the maxjnlUm recommended human uosage on a mgim" busis. In 
3 reproductive studies in rats. there was tln increa~e in pup demhs during the 
first 4 days of Itlctation at dosages 0.1 - 3 times the human dosage on a mg/m~ 
basis. It is not known whether these deaths resulted from a direct effect on the 
fetuses or pups or to effects on the dams. In a separUie reproductive study in 
mts. nn increased number lof pup daths (at birth Of by the day after birth) and 
a decrease ' in birth weight were observed in pups of dams tretlted with risper
idone dosages that were 3 times the maximum recommended human dosage 
on a mg/m~ basis. Risperidunc also tlppearcd to impair maternal behavior. as 
evidenced by reduced weight gain and decreased survival (from day 1--4 of 
lactation) in pups born to control dams but reared by risperidone-treated dams. 

Although there are no adequate and controlled studies to date in humans. 
one case of agenesis of the corpus ctlllosum has been reported in an infant 
exposed to rispcridone in utero; however, a causal relationship to rispcridone 
thempy is unknown. Reversible extrapyramidal adverse errects in the neonate 
also were observed following postmarketing use of risperidone during the third 
trimester of pregnancy. Ri speridone should be used during pregnancy only 
when the potenti:11 benefits justify the possible risks to the fetus. The effect of 
rispcridone on labor and delivery in humans is unknown. 

, Ri spcridone (U.I6-5 mg/kg) has been shown to impair mating, but not 
fenility. in Wiswr rats ' in 3 reproductive studies at dosages 0.1 - 3 times lhe 
maximum recommended human dosage on a mg/m:! basis . The effect appeared 
to be in females since impaired mating behavior was not noted in the Segment 
I study' in which males only were treated ~ Spenn motility a1ld serum testosterone 
clmcenlration's were decreased in beagles m dosages 0.6- 10 times the human 
dose on a mg/m~ basis. Serum testosterone and sperm parameters partially 
recovered but remained decrea~ed aflCr treatment was discontinued. A no-effec t 
dosage was not round in these studks ill either rats or dogs. 

Rispcridone and its pnncipal active metabolite. 9-hydroxyrisperidone, are 
distributed inio milk. 11le manufacturer stmes that women rece iving risperidonc 
should avoid nurs ing. :o . . 

I, 

Description 

J3.isperidone is a benzisoxazole-derivatiye antipsychotic agent and is chem
ically unrelated to other antipsychotic 'Igeills. While. risperidone shares sOllle 
of the phamlacologic actions of other antipsychOlic agents. the drug has been 
descrihed as an atypical or second-gene.ration antipsychotic agent since many 
of its eNS effects dirfer from those of typical or Jirst-genenllion a£ents (e .g .. 
butyrophenones. phenothiaz.ines). The exact mechanism of antipsychotic action 
o[ rispcridone has not been fully elucidated bUI, like Ihm of clozapine, appears 
to .be more complex than that of most other antipsychotic agents and may 
involve anwgonism of central type :2 serotonergic (5-HT ~ receptors and central 
dopamine D~ receptors. " 

SumMonlPl (sec Users Guide). For additional inrormation on Ihis drug 
until a mort' detailed monngraph )is developed and published, the manu
racturer's luheling should he consulted. It is el'Seutiuithat the labeling be 
consulled lror dt'tailed inrormatinn on the usual cautions. precautions. and 
eontraindicntions concerning potentiul drug interactions and/or laboratory 
test interrcrcnce.<; lind ror inrormation on acute toxicity. 

.1 
Preparations 

Excipients in commercially available drug preparations Illay have clinically 
importam elTec;ts in some individuals; consult specific p~·tl duct lllbeling fordelail s. 

,\ , "til I 
". 'I 

Risperidune 
Oral 
Solution ,. " 
1ablets. 

1, mg/mL 

0.25 mg 

0 .5 mg 

t mg 11 

2mg 

3 mg 1 

4 mg 

Tablets, orally 0.5 mg 
disintegrating 

1 1 

Parenteral 
For injectable 
suspension, 
extended
release, for 1M 
usq 

'I l' 

2492 

1 mg 

2mg 
3mg 

4 mg 

25 mg 

" 

U' 

" 

Aisperdal ' , Janssen 
". Aisperdal" (sl:orl:U). Janssen 

Alsperdal ll (scored ). Janssen 

Alsperdal" (scored). Janssen 

Alsperdal '" ( scor~Lll. Janssen 

Risperdal ~ (.~(:()rcd ) . Janssen 

Rlsperdal4 (scored). Janssen 

Risperdal ~ M-TAS", Janssen 

Alsperdal~ M-TAB~ , J~nssen 

Alsperdal · M-TAB", Janssen 

Alsperdal" M-TAB", Janssen 

Alsperdal-" M-TA8 ~ , Janssen , 

Rlsperdal "' Consta3 (avaitable as 
dose pack containing a SmarlSite
needle·free vial aeces~· device. a 
Needle·Pro" saf~l )' needle. I1ml wilh 
~-mL prcfilJed syringe .diluent). 
Janssen 
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37.5 mg 

50mg 

Risperdal ' Consta' (availabk as 
dl)s~ pack containing a SmarlSite
ncedle-fr~e vial access t.Ievic~. a 
Needle·Pro" sar~ly n~edle. :md wilh 
:!·mL prelilkd syring~ diluem). ! 
Janssen 

Aisperd~ I " Consta ll (availahle as 
d() ~e pack cont:l ining a SmartSilc
needle-free vial access device. a 
Needle-Pro- safety nedle. lind with 
;:!·mL prefilled syringe diluent). 
Janssen 

t U;,c j, not cuncnt!y included in tbc bl><:Hng apprnved by tb,' US Fouil J1Kl Drug Admilli ' lr.llj"n 
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Ziprasidone 

• Ziprasidone has been referred to as an mypical or second-generation anti-
psychotic agenl. ,I , 

Uses 

• Psychotic Disorders Schizophrenia Ziprasidone is used for the 
symptom:ltic management of schizophrenia. Drug therapy is integral to the 
management of acule psychotic episodes and accompanying violent behavior 
in patients with schizophrenia and generally is required ror long-term stabili~ 
zation to sustain symptom remission or control and 10 minimize the risk of 
relapse. Antipsychotic agents are the principal class of drugs used for the man
agement of all phases or schizophrenia. Pat ient response and tolemncc to an
tipsychotic agents arc variable, and patients who do not respond to or tolerme 
one drug may be successrully treated with an agent rrom a dirferent class or 
with a different adverse effect profil e . 

Because of ziprasidone's greater capacity to prolong the QT/QT,.-intel\'al 
compured with that of several other alllipsychotie agents. use or ziprasidone 
may be rc.~el\'ed fur patients whose disease fails to respond adequately to ap
propriate courses of other antipsychotic agents . (See Nolongation of QT inter
val under Wamings/Precautions; Warnings, in Cautions.) However, it should 
be noted that patients wilh a history of resistance to antipsychotic therapy (Le .• 
failed to respond to adequate courses of 2 or more antipsychotic agents) usually 
were excluded in dinicul studies of ziprasidone. 

Efficacy of oral 7. iprasidone was evaluated in 5 placeho-controlled studies 
of variable duration (4 short-term [4-6 weeks] and one long-term [52 weeks]), 
principally, in patients with schizophrenic uisorders in hospital sellings. Zi
rra.~idonc appears to be superior 10 placebo ·in improving both positive and 
negative manifestations in acute exacerbations of schizophrenia and in reducing 
the rate of relapse for up to 52 weeks. I 11 

Although results of a limited comparative study sug£est that oral ziprasi
done hydrochloride dosages of 160 mg daily may be as effective as oral hal
operidol 15 mg daily in reducing positive symptoms, of schizophrenia, a reliable 
and valid comparison of ziprasidone and oral haloperidol cannot be made at 
this time based solely on this study due to it~ relatively small sample siz.e (90 
patients), high dropout rate (51.1 % ). and brief duration (4 weeks). Data from 
one unpublished comparative_ study alw suggest thm ziprusidone hydrochloride 
(mean dosage or 130 mg daily) may be as effer.:tiVL' as olanzapine (menn dosage 
of I I mg daily) in the tre:ltment of schizophrenia. 

Ziprasidone is used 1M for the munagemellt ,of acute agitation in patients 
with schizophrenia for whom treatment with ziprasidone is appropriate and 
who require an 1M antipsychotic agent for rapid control of behaviors that in
terfere with diagnosis and care (e.g .• threatening behaviors, escalating or ur
g.e-ntly distressing behavior, self-exhausting behavior). The efficacy of 1M zi
prasidone for the management of acute agitation in schizophrenia was 
established in s ingle-day controlled trials in hospital scttings. Because there is 
no experience regarding. the safelY of administering ziprasidone 1M to schiz
ophrenic patients already receiving oral ziprasidone, concomitant use of oral 
and 1M fomlUlations of ziprasidone is /101 recommended, IT 

For additional infonnalion on the symptomatic manllgelllent of schizophre
nia. including treatment recommendations and results of the Clinical Antipsy
chotic Trials of Intervent ion Effectiveness (CATIE), .~ee Schizophrenia and 
Other Psychotic Disorders under lIses: . Psychotic Disorders. in the Phenothi
azines General Statement 2H;l6.08.24. 

• Bipolar Disorder Ziprasidone is used fo r the treatment of'acute manic 
and mixed epis'odes (with or \vithout psychotic features) associated with bipolar 
I disorder. According to DSM-IV criteria. manic episodes are distinct periods 
lasting 1 week or longer (or less than I weeki ir hospitalization is required) of 
abnormally and persistently elevated. expari ~ive, or irritable mood accompa
nied by at least 3 (or 4 ir the mood is only initability) of'the following 7 
symptoms: grandiosity. reduced need for sleep. pressure of speech. flight of 
idea .... distmctibility. increased goal·directed activity (either socially, at work 
or school. or sexually) or psychomotor agitation, amI engaging in high risk 
behavior (e.g., unrestrained buying sprees, sexual indi scretions. foolish busi
ness investments), 

Efficacy of zipmsidone in the treatment of acute manic aod mixed episodes 
has heen demonstrated in 2 short-Ienn (3 weeks' duration) . double-blind, pla-
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lurer's labeling be consulted ror more deluiled information on usuul cau
tions. precautions, contra indications. potential drug interaclions, 
laboratory test interferences, and acute toxicity. 

Preparatibns 

Excipients in commercially available drug preparations may have clinically 
imponant effects in some imlividuals; consult specific product labeling for details. 

Palipcridone 

Oral 
Tablets, 
extended
release 

3 mg 

6mg 

9 m9 

Invega". Janssen 

Invega", Janssen 
lovega", Janssen 

Sdn lni R",'i~i/JI" .1"'111<1') ' ;;()()9. ('I C'~).I'riJ.:/J1 . Drn'mll(r :;OO i. Alllairull Su";ety "1 1I",,/liI-Sp lel!! 
f'hIlFllwri~ ls. llIr. 

Quetiapine Fumarate 

• Quetiapine is considered an atypical or second-generJtion antipsychotic 
agent. 

Uses 

• Psychotic Disorders Quetiapine is used for the symptomatic man
agement of psychotic disorders (e.g., schizophrenia). Drug. therapy is integral 
tn the management of acute psychotic epi sodes and accompanying violent be
havior in patients with schizophrenia and generally is required for long-term 
stabiliziltion to sustain symptom remission or control and to minimize the risk 
of relapse, Antipsychotic agents arc the principal class of drugs used for the 
management of ull phuses of schizophrenia. Patient response und tolerance to 
antipsychotic agents arc variable, ami patients who do not respond 10 or tolerate 
one drug may be successfully tremed with an agelll from a different cluss or 
with a different adverse effect profile. 

Schizophrenia ShorHerm efficacy of quetiapine for the management 
of schizophrenia hus been established by placebo-controlled studies of6 weeks' 
duration principally in hospitalized patients with schizophrenia. Schizophreniu 
is II major psychotic disorder that frequently has devastating effects on various 
aspect s of the patient's life and carncs a high risk of suicide arid other life
threatening behaviors . Manifestiltions of schizophrenIa involve multiple psy
chologic processes . including perception (e.g., hallucinations), ideation. reality 
testing (e.g., delus ions), emotion (e.g., flutness. inappropriate affect,), thought 
processes te.g .. loose associations ), behuvior (e.g., elltatonia, disorganizlltion), 
:mention, concentration, motivation (e.g .• uvolition, impaired intention and 
planning ), and judgment. The principal manifestations of this disorder usually 
are described in terms l of positive and negative (deficit) symptoms, and more 
recently, disorganized symptoms. Positive symptoms include ha llucinations , 
delusions, bizarre lx!hnvior, hostility , uncooperativeness. and paranoid ideation, 
while negative symptoms include restricted I range and intensity of emotionul 
expression (affective flatt ening), reduced thought and speech productivity (al
ogia), anhedonia, apathy, and decreased initiution of goal-directed behavior 
(avolition). Disorganized symptoms include disorganized speech (thought dis: 
order) and behavior and poor attention , 

In cl inical studies in patients with schizophrenia, quetinpine was more ef
fecti ve than placebo in reducing the severity of symptoms associated with this 
disorder. Quetiapine appears to improve both positive and negmive manifes
tations of schizophrcnia. Results from comparutive clinical studies and meta
analyses suggest thm quetiapine is at leaSt as effective as chlorpromazine or 
huloperidnl in reducing positive and negative symptoms of schizophrenia. 

The American Psychiatrici Association (APA) considers certain atypical 
antipsychotic agents (Le., quetiapine, aripiprazole, olanzapine, risperidone, zi
prasidone) first-line dmgs for the management of the ucute phase of sch izo
phrenia (including !irst psychotic episodes), principally because of the dc
creased risk of adverse extrapyramidal effects and tardive dyskinesia, with the 
understanding that the rekltive advantages, di sadvantages, and cost-effective
ness of conventional and atypical antipsychotic agents reliluin controversiul. 
TIle APA states that, with the possible exception of clozapine for the manage
ment of treutment-resistant symptoms, there currently is no definitive evidence 
that one atypical untipsychotic agent will have superior efficacy compared with 
another ugent in the class, although me:mingful differences in response may be 
observed in individual patients. Conventional antipsychotic agents may be con
sidered tirst· line therapy in pmients who have been tre:lled successfully in the 
past with or who prefer conventionul agents. The choice of an antipsychotic 
agent should be individualized, considering pust response to therupy, adverse 
effect protile (including the patient's experience of subjective efkcts such as 
dysphoria), and the patient's preference for a specific drug, including routc o f 
administration. 

Although the efficacy of quetiupinc for long-tenn usc has not been estab
lished in controlled studies, the manufacturer states that beneficial effects' of 
the dmg were maintained for up to 4 years in some 'pmiems during an opcn-
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label extension study in pmients who achieved an initial response to treatment 
during double-blind clinical studies. If quetiapine is used for extended periods , 
the need for continued therapy should be reassessed periodically on an indi-
vidualized basis. (Sec. Dosage and Administration: Dosage.) " 

For additional information on the symptomatic management of sch izophre
nia, including lrcatrT\cnt recommendations and results of the Clinical Amipsy
chotic Trials of Intervention Effectiveness (CATIE) study. sec Schizophrenia 
and Other Psychotic Disorders under Uses: Psychotic Disorders, in the Phe
nothiazines General Statement 28: 16.08.24. 

• Bipular Disurder Quetiapine is used a!one or in conjunction with 
lithium or di \'alproex sodium for the management of acute manic episodes 
associated with bipolar I disorder. Eftlcacy of quetillpine monotherapy in the 
treatment of acute manic episodes ha.~ been demonslrated in 2 placebo-con
trolled studies of 12 weeks' duration in patients who met the DSM.-!V criteriu 
for bipolar disorder and who met diagnostic criteria for;m acute manic episode 
(with or without psychotic features) . Patients with rapid cycling and mixed 
episodes were excluded from these studies. The principal raling inslrument used 
for assessing manic symptoms in these studies was the Youn!!; Mania Rming 
Scale (YMRS ) score, an II-item clinician rated scale traditionally used to as
sess the degree of manic symptomatology in apmge from 0 (no manic features) 
to 60 (maximum score). In these studies, quetiapine was shown to he superior 
to plilcebo in reduction of the YMRS total score a ft er 3 and 12 weeks of 
treatment. 

Efficacy of qu~tiapine when used in combination with lithium or diva[proex 
sodium in the management of acute manic episodes has been demonstrated in 
a placebo-conlfolled study of 3 weeks' duration in patients who met the D~ M
IV criteria for bipolar I disorder with aCllte manic episodes (with or without 
psychotic features). Patients with rapid cycling and mi xed episodes were ex
cluded from enrollm9nt and patients included in the study mayor may not have 
recei~ed an adequate course of therapy with lithium or divalproex sodium prior 
to randomization. Quetiupine wus shown to be superior to plucebo when added 
to lithium or divalproex sodium alone in the reduction of YMRS to tal score. 
Howevcr', in a similurly design~d study, quetiapine was associated with an 
improvement of YMRS scores but did not demonstrate superiority to placebo. 

For the initial muiwgement of less severe manic or mixed episodes in pa
tients with bipolar disorder, current APA recommendations state that monoth
erapy with lithium, vu[proute (e.g., vulproate sodiJm, valproi c acid ( dival
proex), or an nntipsychotic (e.g., olanzapinc) may be adequate. For more seven: 
manic or mixed episodes, combination therapy with an antipsychotic and ' lith
ium or valprnute is recommended as first-line therapy. For further infonnution 
on the management of hipolar disorder, sec Uses: Bipolar Disorder, in Lithium 
Salts 28:28. 

Quetiapine also is used for the treatment of depressivc episodes associated 
with bipolur disorder. Efficacy of quetiapine in the treatment of depressive 
episodes has been demonstrated in 2 randomized, double-blind. placebo-con
trolled l studies of 8 weeks' duration in patients with bipolar I or II disorder 
(with or without'a rapid cycling course). Patients in these stud ies received fixed 
daily quetiapine dosages of 30n or (iOn mg once daily. The principal rating 
instrument used for assessing depressive symptoms in these studies was the 
Montgomery-Asberg Depression Rating Scale (MADRS), a lO-item cliniciun
rated scale with scores ranging from 0 to 60. In both studies, quetiapine was 
found to be superior to placebo in reduction of MADRS scores ut week 8, with 
improvements in scores evident , within one week of treatment. In addition, 
patients receiving 300 mg of quetiapine daily demonstrated signillcant im
provements compared to plucebn recipients in overall quality of life and sat
isfaction related to various arcas of functioning. 

Dosage anfl At;lministratic;m 

• Administratiun Quetiapine is administered orally. While food re
portedly can marginally incrC:lSC the peak conccntration and oral bioavuilability 
of que tiapinc, the drug generally can be administered without regard to meals. 

Dispensing and Administratioll Precautions Because of similar
ity in spelling'hetween SeroqueP~ (the trade name for quetiapine fumamte ) and 
Serzone- (the former trade namd for ncfazodone hydrochloride. an anti depres
sant agent: no longer commercially available in the US under this trade name), 
di spensing errors have been reported to' the US Food and Drug Administration 
(FDA) and the munufacmrer of Sernquel- (AstraZeneca). According 10 the 
medication error reports, the overlapping strengths ( 100 and 2(X) mg) , dosuge 
fonns (tablets), and dosing interval s" (twice daily) and the fact that these 2 drugs 
were stored closely together in pharmacies also were critical in causing these 
errors. Therefo~, extra care should be exercised if! ensuring the :lu;uracy of 
both oral and \\lrillen prescriptions for Seroquel'll and Serzone- . Although the 
Serzone brand was discontinued in June 1004, clinicians mav cont inue \0 refer 
to nefazodone by the ['ortner brand name "in presc~~bing. Some exp'ert!'; rec
ommend that phannacists assess the measures of avoiding dispensing errors 
and implement them as 'lppropriute (e.g .. by verifying all orders for these agents 
by spelling bo th the trude und generic names to prescribers, using computerized 
name alerts, attuching reminders to drug containers and phannucy shelves. 
separuting the drugs on phannacy shelves, 'counseling patients l. (Sec DisJXns
ing 'and Administration Precautions under WamingsIPrccautions: General Pre
cautions in Cautions.) 

• Dosage Dosage of quetiapine ['umarale is expressed 'in terms of quetia~ 
pine and must be carefully adjusted according to individual requirements und 
response, using the lowest possible effective dosage. 
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Quetiapine ATYPICAL ANTII'SYCIi(lTICS .28:16,IIH.1I4 

Higher mllintenance dosages of quetiapine may be required in patients re
ceiving the antipsychOlic drug concomitantly with phenytoin or other hepatic 
enzyme-inducing agents (e.g .. carbamazepine. barbiturates, rifampin, gluco
corticoids), and an increase in the ' maintenance dosage of quetiupine may be 
required to reestablish emcaey in patients receiving such concomilant therapy. 
(See Drug Interactions: Drugs Affecting Hepatic Microsomal Enzymes and also 
Phenytoin.) 

Patients receiving quetiapine should be monitored for possible worsening 
of depression, suicidality, or unusual changes in behavior, especially at the 
beginning of therapy or during periods of dosage adjustments. (See Worsening 
of Depression lind Suicidality Risk under Warnings/Precautions: Warnings. in 
Cautions.) 

The.munufacturer states that if quctiapine therapy is reinitiated after a drug
free period of less [han I week, dosage titration is not necessary. However, if 
lJuetiapine therapy is rcinitiated after a drug-free period exceeding I week, 
dosage generally should be titrated as with initial [herapy. 

Schizophrenia For the management of schizophrenia. the recom-
mended initial dosage of quetiapine in adults is 25 mg twice-daily. Dosage may 
be increased in increments of 25-50 mg 2 or 3 times daily on Ihe second or 
third day, as tolerated, 10:J target dosage of 300-400 mg daily in 2 or 3 divided 
doses by the fourth day. Bccau ~c steady-state plasma concemmtions of quetia
pine may not be auained for 1-2 days at a given dosage, subsequent dosage 
adjustments generally should be mude at intervals of nO! less than 2 days, 
usually in increments or decrements of 25-50 mg twice daily. Effective dosages 
of quetiapine in clinical trials generally ranged from 150-750 mg daily. While 
the manufacturer states that increusing quetiapine dosages beyond 300 mg daily 
usually docs not result in additional therapeutic effect, dosages of 400-500 mg 
daily apparently have been required in some patients, and Il dosage range of 
30D-SOO mg daily hilS been recommended. Safety of quetiapine in dosages 
exceeding HOO mg daily hilS not been estahlished. 

The optimum duration of quetiapine therapy currently is not known. but 
the emclley of mllinlenam.:e therapy with antipsychotic agents used in the treat
ment of schizophrenia is well established. Patients responding to quetiapine 
therapy should continue 10 receive the drug. as long as clinically necessary and 
tolerated but at the lowest possible elTective dosage, and the need for continued 
therapy with the drug should be reilssessed perilltiieally. 11te American Psy
chiatric Association (APA) states that prudent long-term treatment options in 
patients with remiued flrst- or multiple-episodes include either indefinite main
tenance therapy or gradual discontinuance of the antipsychotic agent with close 
follow-up and a plan to reinstitute treJunent upon symptom recurrence. Dis
continuance of antipsychotic therapy should be considered only after a period 
of at least I year of symptom remission or optimal response \\:hile receiving 
the antipsychotic agent. In patients who have had multiple previous psychotic 
episodes or 2 psychotic episodes within 5 years. indefinite maintenance anti-
psychotic treatment is n:colllll1ended. ' 

If antipsychotic thempy is to be discontinued ilt patients wilit schizophrenia. 
precautions should include slow, gradual dose reduction over many months. 
more frequent clinician visits, and use of early intervcntion slrategies. Patients 
and their family and caregivers should be advised about carly signs of relapse, 
and clinicians should collaborate with them to develop plans for action should 
they emerge. The treatmcllI program should be designed to respond quickly to 
evidence of prodromal symptoms or behaviors or exacerbations of schizo
phrenic symptoms. 

Bipolar Di!i'order For the management of depressive episodes asso
ciated with bipolar I or II disorder. the recommended dosage oj" quetiapine in 
adults is 50 mg administered once daily at bedtime on the first day of therapy. 
The dosage of quetiapine s)lOuld then be increased to 100 mg once daily on 
the second day of therapy, 200 mg once daily on the third day of therapy. and 
300 mg once d~ily on the fourth day of therapy. In clinical trials demonstrating 
clinical efficacy, quetiapine was given in a dosing schedule of 50, 100, 200. 
and 300 mg once daily on days 1-4. respectively; patients who received 600 
mg daily received 40U mg daily on day 5 and 6UO mg daily on day H. Although 
antidepressant efficacy was demonstrated with quetiapine at dosages of 300 
mg daily and 600 mg daily. no additional benefit was seen in' the fiOO-mg daily 
group. 

For the management of acute mania associated with bipolar I disorder 
(alone or in conjunction with lithium or divalprocx sodium). the recommended 
initial dosage of quetiapine in adults 1s Inn mg daily, administered inl '].' divided 
doses. The dosage of quetiapine should be increased in increments of up tn 
](X) mg daily in 2 divided doses to 400 mg duily on the rourth day of therapy. 
SubseLJuent dosage adjustments up 10 HOO mg daily by the sixth1day of therapy 
should be made in increments not exceeding 200 mg. daily. Dutu indicate that 
most patients respond to 40{)--800 mg daily. The safety of quetiapine dosages 
exceeding Hex) mg daily has not been established. 

The APA states that for patients treated with an antipsychotic agent during 
an acute episode in bipolar disorder, the need ror ongoing antipsychotic treat· 
ment should be reassessed upon entering the mainten:mce phase. The APA 
recomntends that anti psychotics be slowly tapered and discontinued unless they 
are required 10 control persistent psychmis or provide prophylaxi s against re
currence. While maintenance therapy with atypical antipsychOlics may be con
sidered, there currently is limited evidence regarding their cflic:Jcy in the main
tenance phase compared with that of agents such as lithium or valproate. The 
manufacturer of quetiapine states that efficacy of the drug has not been system
atically evaluated for more than 12 weeks as monother:lpy of acute manic 
episodes associated with bipolar I disorder or for more than 3 weeks as com-

bined therapy with divulproex or lithium. In addition, the manufacturer of que
tiapine states that emcucy of the drug has not been syslematically evaluated 
for more than 8 weeks in the management of depressive episodes in patients 
with bipolar I or II disorder. If quetiapine is used for extended periods, the 
need for continued therapy should be reassessed periodically on an individu
alized basis. 

Switchi1lg tu or CU1lCOillitallt Use with Other A1ltipsychotic 
Age1lts The manufacturer states that there are no s}'stematically collected 
daw that specifically address switching from other antipsychotic agents to que
tiapine or concerning concomitant usc of quetiapine with uther antipsychotic 
agents. Although abrupt discontinuance of the previous antipsychotic agent 
may be accepwble for some patients with schizophrenia, gradual discontinu
,lOce may be most appropriate for others. In all cases, the period of overlapping 
antipsychotic administration should be minimized. In patients being switched 
from long-acting (depot) parenteral antipsychotic therapy to oral quetiapine 
therapy, the first oral dose of quetiapine should be administered in place of the 
next scheduled dose of the lnng-acting preparation. The need for cOlltinuing 
existing drugs used fur the symptomatic relief of extrapyramidal manifestations 
should be reevuluated periodically. 

• Special Populations The manufat:turer states that because qucti:lpine 
is subsl:U1tially metabolized in the liver allli because the pharmacokinetics of 
quetiapine appear 10 he altered in pmients with hepatic impainnent, an initial 
dosage of 25 mg daily should be used in adults with hepatic impainnent. The 
dosage should be increased by 25-50 mg daily according to clinical response 
and tolerabilitv until an effective dosa!.!.e is reached. 

Although elimination of quetiapin~e was reduced in patients with severe 
ren,ll impaimlent (e.g., creatin,ine clearance of 10--30 mL/minute). the plasma 
quetiapine concentrations were similar tn those in p:llients with nonnal renal 
function; therefore. the munufm:tun.'r states thai dqsage adjustment is not ncc-
essary in such patients. . 

Geriatric or debilitated patients and patients predisposed to hypotension or 
in whom hypOtension ~ould pose ,I risk (e.g., patients with dehydration or 
hypovolemia, t! lose receiving antihypertensive drugs, patients with known car
diovascular or cerebrovascular disease) should have u slower rate of dosage 
titmtion and should receive lower target dosages of quetiapine. The ris'k of 
orthostatic hypotension can be mini'rnized by limiting the initial dosage of que
tiapine 10 25 mg twice daily. If orthostatic hypotension occurs during titr:l\ion 
10 the target dosage, the munufacturer recommends a return to the previous 
dosage in the titration schedule 

Cautions 

• Contraindications Known hypersensitivity to queliapinc or any in-
gredient in the fonnulation. 

• Warnings/Precautions lVamings Increased Mllrtnlil)' in (ierial
ric I'lltients ,,'itl! Dementia-reluted I's),chusls. Geriatric patients with dementia
relnted psychosis treated with atypical antipsychotic drugs appear to be al an 
increased risk of death compared with that among patients receiving placebo. 
Analyses of 17 placebn-comrn][ed trials {average duration of JO weeks} re
vealed an approximate 1.6- 10 I. 7- foId increase in mortality among gerialrk 
patients receiving atypical antip.~ychotic drugs (i.e .. quetiapine. aripiprazole. 
olanzapine, risperidone ) compared wilh thm in patients receiving placebo. Over 
the course of a typicul I O-week controlled trial, the rate of death in dntg-treated 
patients was about 4.5 % compared with 11 rate of about 1.6% in the placebo 
group. Although the causes of death werc varied. most o f tlte deaths appeared 
10 be either cardiovascular (e.g .. heart failure. sudden death) or infectious (e.g., 
pneumonia) in nature. The manufacturer states that quetiapine is not approved 
for the trcatment oj" dememia-related psychosis. (See Dosage and Administra
tion: Special Populations and see also Geriatric Use under Warnings/Prccau
tions: Specilic Populations, ill Cautions.) 

Wursening urDepre~.~iun ,md SuicidalilJ Risk. Worsening of depression and/ 
or the emergence of suicidal ideation and behavior !suicidalityl or unusual 
changes in behavior may occur in both adult and pediatric (see Pediatric Usc 
under Warnings/precautions: Specific Populations, in Cautions) patients with 
major depressive disorder or other psychiatric disorders. whether or not they 
are taking antidepressants. Thi s risk may persist until clinically important re
mission occurs with therapy. Suicide is a known risk of deprcssion and certain 
other psychiatric disorders. and these dbordcrs themselves are the strongest 
predictors of suicide. However, ihere has been <I long-standing concern that 
antidepressants may have a role in inducing worsening of depression and the 
emergence of suicidality in certain patients during the early phases of Ire at men I. 
Pooled analyses of short-ternl. placebo-controlled studies of antidepressants 
(i.e., selective serotonin-reuptake inhibitors Hnd otheS antidepressants) have 
shown an increased risk ofsuiddality in children, adolescents. and young adults 
( 18-24 years of age) with major depressive disorder and other psychiatric dis
orders. An increased suicidality risk was not dcmonstr..Hed with antidepressunts 
compared 10 pl:lcebo in adults older than 24 years of age and a redueed risk 
was observed in adults 65 years of age or older. 

TIle US Food and Drug Administration (FOAl rccommends that all patients 
being treated with amidepressams for any indication be appropriately moni
tored and closely observed for clinical worsening, suicidality. and unusual 
changes in behavior. particularly during initiation of Iherapy n.t: .. the /irst few 
months) and during periods of dosage adjustments. Families and caregivers of 
patients being treated wilh antidepressants for major depressive disorder or 
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other indications, both psychiatric and nonpsychiatric, also should be <ldvised 
to monitor patients on a daily basis for the emergence of agitation, irritability, 
or unusual changes in behavior as well It'> the emergence of .~uicidality, and to 
repon such symptoms immedi:llely to a health-care provider. 

Although a causal relationship between the emergence of symptoms such 
as anxiety. agitation, panic attacks, insomnia, irritability, hostility, aggressive
ness. impulsivity. akathisia, hypomania. and/or m:mia and either the worsening 
of depression <lnd/or the emergence of suicidal impulses has not been estab
lished, there is concem that such symptoms may represem precursors to emerg
ing suicidality. Consequently, consideration should be given to changing the 
therapeutic regimen or discontinuing therapy in patients whose depression is 
persistently worse or in patients experiencing emergent su icidality or symptoms 
that might bc precursors to worsening depression or suicidality. panicplarly if 
such manifestations arc severe, abrupt in onset. or were nUl part of the patient' s 
presenting symptoms. FDA also recommends that Ihe dmgs be prescribed in 
the smallest quami ly consistent with good patient managemenl, in order to 
reduce the risk of overdosage. 

Hipular Di.~nrder. It is generally believed (though not established in con
trolled trials) that treating a major depressive epi sode with an anlidepress:mt 
alone may increase the likelihood of precipiwling a mixed or manic episode in 
patients at risk for bipolar disonler. Thererore, patients should be adequately 
screened for bipolar disorder prior to initialing treatment with an antidepres
sant: such screening should include n detailed psychiatric hislOry (e,g., ramily 
history of suicide. bipolar disorder, and depression). Quctiapine is approved 
for usc in treating bipolar depression in adults. (Sec Bipolar Disorder under 
Uses.) 

Neuruleptic i\"1alignunt Syndrome. Neuroleptic malignant syndrome (NMS), 
a potentially fatal syndrome requiring immediate discontinu:mce of Ihe drug 
and intensive symptomatic treatment, has been reponed in patients receiving 
ant ipsychotic agents, including quetiapine. For additional information on NMS. 
sec Extrapyramidal Reactions under Cautions: Nervous System Effects, in the 
Phenothiazines General Statement 18: 16.08.24. 

Tardh'c [)yskinesia. Usc of antipsychotic agents, including quetiapine, may 
be associated with tardive dyskinesias, a syndrome of potentially irreversible, 
involuntary, dvskinetic movements. For additional information on tardive dys
kinesia, sec T~'rdive Dyskinesia under Cautions: Nervous System Effects, in 
the Phenothiazines Geneml Statement 28: 16.08 .24. 

Hyperglycemia and Diabetes Mellitus. Severe hyperglycemia, sometimes as
sociated with ketoacidosis, hyperosmolar coma, or death, has been reponed in 
patients receiving all atypical antipsychotic agents, including quetiapine. While 
confounding ractors such as an increased background risk of diabetes mellitus 
in patients with schizophrenia and the increasing incidence or diabetes mellitus 
in' the geneml population make it dirHcult to establish with cenainty the rela
tionship between usc of agents in Ihis dmg class and glucose abnormalities. 
epi~lemiologic studies suggest an , increlt~ed risk or treatment-emergent hyper
glycemia-related adverse events in patients treated with the atypical antipsy
cllOtic agents included in the studies (e.g., quetiapine, clozapine. olanzapine, 
rispcridone). 

Precise risk. estimates for hyperglycemia-related adverse events in patients 
treated with atypical anti psychotics currently are not available. While some 
evidence suggests that the risk ror diabetes may be greater with some atypical 
anti psychotics (e.g .. clozapine, olanzapine) than with others in the class (e.g .. 
quetiapine, rispcridone), available data are conllkting and insufficient to pro
vide reliable es timates of relative risk. associated with use of the various atypical 
:mtipsychotics. 

The manufacturers of atypical antipsychotic ugents state that patients with 
preexisting diabetes mellitus in whom therapy with an atypical antipsychotic 
is initiated should he closely monitored for worsening of glucose control; those 
with risk. factors for diabetes (e.g., obesity. family history of diabetes) should 
undergo fasling blood glucose testing upon therapy initiation and periodically 
throughout treatment. Any patil!nt who develops maniresliHions of hypergly
cemia (e.g .. polydipsia. polyphagia, polyuria, weakness) during treatment with 
an atypital al1lipsycllOtic should undergo fusting blood glucose testing. In some 
cases. p:l1ients who developed hyperglycemia while receiving an atypical un
tipsychotic have rel/uired continuance of antidiabetit treatment despite discon
tinuance or the suspect drug; in other cases, hyperglycemia resolved wilh dis
continuance of the antipsychotic. 

For further in fonnatiOIl on the risk of hyperglycemiu and diabetes mellitus 
associated with atypical antipsychotic agems, sec C:mtions: Endocrine and 
Metabolic Efrects and see also Hyperglycemia and Diabetes Mellitus under 
Cautions: Precau tions amI Contraindications. in Clozapine 2f!:l 6.08.04. 

Sensitivity Reactiolls Contact dermatiti s, maculopapular rash. and 
photosensilivity reactions were reponed infrequently during clinical trials. An
aphylaxis and Stevens-Johnson syndrome have been reported during p05tmar-
keting surveillance. I' 

Gelleral Precautions Cardlomseular Effects. Onhostatic hypoten
sion with associated dizziness, tachycardia, and/or syncope, paniculnrly during 
the initial dosage titration period, has been reported. The risk or onhostatic 
hypotension and syncope may be minimized by limiting initial dosage. (See 
Dosage and Administration: Special Populations. ) Usc. with caution in patients 
with known cardiovascular (e.g .. hislOry of myocardial infarction or ischemia, 
hean failure, conduction abnormalities) or cerebrovascular disease. and/or con
ditions Ihat would predispose patients to hypotension (e .g., dehydration. hy
povolemia. concomitant antihypenensive therapy). 
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Ocular Effects. The dl!velopment of cataracts in association with quetia
pine was observed in animal studies. Lens changes also have been reported in 
some patients receiving long-lem1 quctiapine therapy, althoug.h a causal rela
tionship has nOI been established. Because the possibility of lens changes can
not be excloded. the manufacturer recommends ophthalmologic examination 
of the lens by methods adequate to detect cataract formation (e.g" slit lamp 
exam) be perfom1ed at the initiation of quetiapine therapy. ur shortly thereafter. 
and at 6-month intervals during chrunio LJuetiapine therapy. 

Ncrnllls System Effects. Seizures occurred in 0.6% or patients receiving 
quetiapine in controlled clinical trials. Use with caution in patient.~ with a hi s
tory of seizures or with conditions known to lower the se izure threshold (e.g .. 
dementia of the Alzheimer's type, geriatric patients). 

Somnolence occurred in 16-IH or 34% of patients receiving quetiapine as 
monotherapy (for the treatment of schizophrenia or bipolar disorder) or in con
junction with lithium or divalprocx sodium (for the treatment of bipolar dis
order), respectively, during clinical siudies compared with 4-11 % of those 
receiving placebo. I \. 

Endocrinc Em'cls. Dose-related decreases in total and free thyroxine (T4 ) 
of approximalcly 20% were observed in patients receiving LJueti<lpine dosages 
al the higher end of the therapeulic dosage range during clinical studies. IThese 
decreases were mil ximal during: the first 2-4 weeks of therapy and were main
tained without adaptat ion or progression during morc chronic therapy. Gener
ally, these changes were not considered clinically important lind were reversible 
upon discontinuance of quetiapinc, regardless of duration of thempy. Increases 
in TSH were observed in about 0.4 or 12% of pat ients receiving quetiapine 
alone or in conjunction with lilhiulll 'or divalprocx sodium, respectively. In 
patients receiving quetiapine monotherapy, thyroid replacement therapy was 
necessary in some patients who experienced increases in TSH. 

Although not observed in patients receiving quetiapine during clinical trials, 
increases in prolactin concentrations and associated increases in mammary 
gland neoplasia were reported in animal studies. 

Metabulic Effects. During clij:1ical studies, :23 or 21 t.:;, of patients with 
schizophrenia or acute mania receiv ing quetiapine gained at least 7% of their 
base line weight compared with 6-7% of those receiving placebo. In patients 
receiving quetiapine as adjunctive thempy for aCllte mania, 13% gained at lea.~ t 
7% of their baseline weight compared with 4(.'0 of tl10tie receiving placebo. 

Increases rrom baseline in cllOlcSlerol and triglyceride concentrations of II 
and 17(10, respectively, were reponed in patients receiving quetiapine compared 
wi th slight decreases in patients receiving placebo in ~Iinical studies in patients 
with schizophrenia. These changes were weakly relaied to increases in weight 
observed in patients receiving quetiapinc. For additional information on meta
bolic crrects, 'see Hyperglycemia and' Diabeles Mellitus under Wamings/pre
cautions, in Cautions. 

Hepatic Effects. Asymptomatic, transient, and reversible increases in se
rum transaminases, principally ALT, have been reponed in patients receiving 
quetiapine; these. changes usually occurred within the 11rst3 weeks and resolved 
despite continued quetiapine therapy. , r 

Sexual Dysfunction. One. case of drug~induced priupism was reported in 
clinical sludies of quetiapine. .I 

Hudy Temperature Regulation. Although not reported in clinical studies 
with quetiapine, t.lisruplion or the body's ability 10 reduce core body temper
ature has been associated with usc of anlipsydwtic agents. Usc caution when 
quetiapine is administered in patients exposed 10 conditions that may contribute 
to an elevation in core !xxi}' temperature (e.g., dehydration, extreme heat, stren
uous exercise, concomitant usc of anticholinergic agents). t 

GI ElTeets, Esophageal dysmotility and aspiration have been associated 
with the use of antipsychotic agents. Usc with caution in patient~ at risk fqr 
aspiration pneumonia (e.g .. geri:nric patients.thbse with advanced Alzheimer's 
dementia). I 

Suicide. Attendant risk with bipolar disotder and psychotic illnesses; 
closely supervise high-ri sk' patients. In c'linical ~tudies in patients with hipolar 
depression, the incidencl! of treatment~emergelll suicidal ideUlion or suicide 
anempt in q'uctiapine-treated patient s w:'ls 'low (1.7-2.6%) and similar 'to that 
observed with placebo (2'(0 ). Prescribe in the smallest quamity consistent with 
good patient m;magemelll to reduce the rih; of (lverdosage. (See Worsening or 
Depression and Suicidality Risk under Wamings/Precau'tions: Wamings, in 
Cautions:) , 

Dispensingund Administration Preclilitions. Betnuse of similarity in spelling 
oct ween Seroqucl -» tthe trade name for quetiupinc fumarate) and Serzone· (the 
fonner trade name ror ncfazodone hydrochloride, an antidepressanl agent: no 
longer l;ommercially avail:lble, in the US under this trade name), dispensing 
errors have been reponed 10 the US Food ami Drug Administration (FDAl and 
the manuracturer. of Seroquel ll (AstraZeneca). According 10 the medication 
error reports. the ~lVerlllpping strengths ( lOO and 200 mg), dosage forms (tah
lets), and dosing imcrv:lls (twice daily) and the fact that these 1 drugs were 
stored closely together in pharmacies :!lso were critical in c:lusing these errors. 
These medication errors may be :L,>sociated with adverse CNS (e.g., mental 
status deterioration, hallucination, paranoia, muscle weakness, lcth,ugy, diz
ziness) and GI effects (e.g., nausell, vomiting. diarrhea), As or November 20()1, 
4· patients had required emergency rroom visits and 3 patients reponedly had 
been hospitalized because of dispensing errors involving these 2 agents. One 
remale patiem 25 years of age experienced fever and respiralOry arresl afler 
mistakenly taking Seroquel>l: for 3 days instead of taking Serzone.J:. and even-
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lUally died, although a causal relUlionsh ip has not been eSHtblished. FDA also 
is concerned that sevcral patients unintcntionally ingested Serzonc · or Scro· 
que l ~ for a prolonged period of time before the error was discove red. TIlcrcforc, 
extra carc should be exercised in ensuring the accuracy of both ornlllnd wrillen 
prescriptions for Seroquela and Serzonc f>. Although the Scnone brand was 
discontinued in June 2004, clinicians may continue to refer 10 nefazadonc by 
the former brand namc in prescribing. Some experts recommend thm phar· 
m:lcists assess thc measures of avoiding dispensing errors and implement them 
as approprimc (e.g .. by verifying all orders fo r these agents by spelling both 
the trade and generic name5 to prescribers, using compu terized name alerts, 
allaching reminder.~ to drug containers and phannacy shelves . separating the 
drugs on pharmacy shelves, counseling patients). 

Patients should be >ldvised to question the dispens ing phunnacist regarding 
any changes in the appearance of their prescription in tenns of shape, color. or 
size of the tablets. Dispensing errors involving SeroquelP (quetiapine) and Ser· 
zonea (ncfazadone) should be reponed to the manufacturers or directly to the 
FDA McdWatch program by phone (ROO-FDA- I088) , by fax (800·FDA·OI7H), 
by the Internet (hnp:/lwww.fda.gov}Sufcty/MedWatch/default.hllll), or by mail 
(FDA SafelY infom1U1 ion and Adverse Event Reporting Program, FDA. 56(Xl 
Fishers Lane. Rockville. MD 20851-97R7). 

Specific Popuiatiulls Prcgnuncy. Category C. (See Users Guide.) 
l..adation. Quetiapine is distributed into milk in animals. Not known 

whcther qllctiapin,c is distributed imo milk in humans. The manufaclUrer statcs 
that women receiving queliapine shou ld not hreast-feed. 

Pediatric Usc. SllfelY llnd effi cacy not cstablished in children younger 
Ihan 18 years of llge. 

FDA warns that a greater risk of suicidlll th inking or behavior (suiddality) 
occurred during Ilrst few months of antidepressant treatment (,4%) compared 
with placebo (2%) in chi ldren and adolescents with major depressive disorder, 
obsessive-compulsive disorder (OCD), or ol her psychimric disorders ba.~ed on 
pooled analyses of 24 shorHcnn, placebo·controlled trials of 9 antidepressullt 
drugs (selective serotonin-reuptake inhibitors [SSRisj und othcr antidepres
sants). Howt!ver, a more recent metu·llnnlysis of 27 placebo·controlled trillis 
of 9 antidepressants (SSRIs and other.~) in patients younger than 19 years of 
age with major depressive disorder, OCD, or non·QCD anxiety disorders sug· 
gcsts that the benefus of alllidepressant therapy in tre>lting these conditions 
may outweigh the risks of suic idal behav ior or suicidal ideation, No suicides 
occurr~d in these pcdiatric trials, 

Carefully consiuer these lindings when 'Isscssing potentiul bene fits and risks 
of que'ti~pine in :l child or adolescent for any clinical usc, (Sce Worsening of 
Depression and Sui cidality Risk under Wamings/precautions: Wamings, in 
Cautions.) 

Geriatric Usc, In clinical studies, approximately 7% of 340() patients 
were 65 years of ;tgc or older, While no substantial differences in safelY relati \'e 
to younger adults werc obse rved, fuctors that decrease phurmacokinetic clc:lr· 
ance, increase the phannncodynamic response, or cause poorer tolerance (e .g., 
onhostasis) may be present in 'geriatric patients. (Sce Doslige :!nd Administra· 
tion : Special Populations and sec. also Increased Mortality in Geriatric Patients 
wi th Dementia-related Psychosis under Wumings/prccautions: Warnings, in 
Cnutions,) 

In pooled data analyses, a reduced risk of suicidality was observed in adu lls 
65 years of age or oldcr with antidepressant therapy compured with placebo. 
(Sce Worsening of Dcpression and Suicidalily Risk under Wamings/precau
tions: Warnings, in ,Cautions .) 

Hepatic Impairment. Increased plasma concentrations expected in pa· 
tients with hepatic impaiml~nt; dosage adjustment may be 'necessary, (Sec Dos
age nnd Administration: Special Populations,) 

. J:tCfllll Impairment. Clearance may be decreased in patients with severe 
renal impaimlent, but dosage adj~stment is not ncccssary. 

• Common Adverse Effects The most common udverse crfects re· 
poned in 5% or more of patient s receiving quctiapine therapy for schizophrenin 
or bipolar disorder and at a frequency twice that reported nmong paticnts re
ceiving placebo in cl inical trinls include somnolence, sedation, asthenia. leth
argy, diiziness. dry mouth, constipation. increascd ALT. weight gain . dyspep
sia, ubdominal pain, postum! hypotension, and pharyngitis. , , ' 
Drug Interactions " 
• Drugs Afl'ecting Hepatic Microsomal Enzymes Inhibitors of cy
IOchrome P·-t50 (CYP) isoenzyme 3A4 (e,g. , erythromyc in, tluconnzole., itra
cooazole. ketoconnzole): potential phannacokinetic interaction ( increased se· 
rum quet iapine concentrations). Use with caution. 

Inducers of CYP3A4 (e.g., barbiturates, cnrbamazcpinc, glucoconicoids, 
phenytoin , rifampin) : potential phannacokinetic interaction (increased LJuetia. 
pine metabolism and decreased scrum quetiupinc concentmti ons). Dosage ad
justment may be necessary if these drugs lurc initiated or discontinued in pu· 
tients receiving quctiapine. (Sec Drug Interactions: Phenytoin,) 

• Drugs Melabolized by Hepalic Microsomal E nzy mes Sub
strates ofCYPIA2, CYP3A4, CYP2C9, CYP2C I9, or CYP2D6: phannaco
kinetic interaction unlikely. 

• 'I Alcohol PotellIial phannacologic interaction (additive CNS effects). 
Avoid alcoholic bevcrages during quetiapinc therapy. 

• Cimelidinc Concomitant usc of cimetidine (400 mg 3 times daily for 
4 days) und qu..:t iapine ( [50 mg ;\ times daily) dccrC:lsed mean cleamnce of 
quetiapinc by 20%. However. dosage :lfJjustment of quetiapine is not necessary. 

• Divalproex Potential phanllacokinetic interaction. Increased maxi· 
mum plasma queliapine concentrations. with no cff~ct un extent of qucti apinc 
absorpt ion or mean clearance. Decreased max imum plasma valpmic acid con· 
centrat ions and extent of absorption (nol clinically important). 

• Fluoxctinc, Haloperidol, Imipramine, Risperidone No effect 
on stcady-statc phannacokinetics of 'luetiapine obscrved. 

• Hypotensi ve Agents Puienliul 'phannacologic interaction (addi tive 
hypotensive effects). I 

• Levodopa and Dopamine Agonists Potentia l phannacologic inter· 
action (amagonistic effec ts). 

• Lithium No effect on steady·slat~ lithium phannacokinetics observed. 

• Lorazepam Potent ial phamwcokinetic interact ion (decreased clear
nnce of lorazepam). Concomilall1 use of quctiapim:: (250 mg 3 times daily) and 
lomzepam (single 2-mg d{) s~ ) rcsu ll ed in a 20% decrellse in the mean elearunce 
of lorazepam. t I .11 , 
• Phenytoin Concomitaft t use or quetiapine (250 mg 3 times daily) and 
phenytoin {IOO mg 3 times daily) resulted in a fi ve rold increase in quetiapine 
c:lcarance. An increa~e in queliapine ddsage may be required ; caution advised 
if phenytoin is withdrawn and replaced with a noninducer of CYP3A4 (e.g" 
va lpmme). 

• Thioridazine Potential phanllacokinetic interaction <increa~ed oral 
clearancc of quetiapine). 

• Other CNS Agents Potelll ial phannacologic inleraction (additive' 
CNS effccls).-Use with caution. 

Description 
Quetiapine'i s a dihell7.0thiazepine-derivative antipsychotic agcnt. The drug 

is pharnlacologic:llly similar to clozapine, but differs phannacologically from 
other curremly avai lable firsl-gcneration (typical) antipsychotic agents (e,g., 
phenothiazines. butymphcnones). Bcc:lUse of these pharmacologic diffe rences, 
quctiapine is considered an atypical or second-generation antipsychotic agent. 

TIle exact medllln ism ofqueliapine's antipsychotic action in schizophrenia 
and its mood stabilizing action in hi polar disorder has not becn rully elucidated 
bUI may involve antagonism al ·scrotonin type I (5-hydroxytryptamine [5· 
HTI ,dl and type 2 (5 -HT~A' 5-HT.:c) receptors, and at dopamine (DI' D~) re· 
ceptors. 

Current e\'idence suggests thai the clinic:l1 pOlency and :lIlIipsycholic em· 
cacy of both typicul and atypical antipsychotic drugs generally are related to 
their affinity for and blockade of ccntral dopamine D.: receptors; however, 
ant:lgoni slll at dopamine D~ (Cceptors docs no\ appear to account fully for the 
antipsychot ic effccts of quetiapin~ . Result~ of in vivo and in vitro studies in· 
dicme that quctiapine is a comparati vely weak antagonist at dopamine D~ re
ceptors. Receptor bind ing studies show quctiapine is :l weak antagonist at 0 1 
receplors. Allhough their role in elic iting the phannacologic effects of antipsy
chotic agents renmins to be fully elucidated, dopamine OJ, 0 ", and D~ receptors 
'1lso have been idcntified; quetiapine possesses no affinity for the dopamine 0 4 

receptor. I 
The therapeutic effects of antipsychotic. drugs arc Ihought to be mediated 

by dopaminergic blockade in thc ITlcsolimbic and mcsoconieal areas of the 
CNS, while umidopaminergic effccls in the neostriatum appear to be associated 
wilh extrapyramidal effects. The apparent ly low incidence of ex tnlpyramidal 
effects associated with quetiapine therapy suggests that thc drug is more active 
in the mesolimbic than in the neostriatal dopnmincrgic 5ystem. 1n contra.~t to 
typical antipsychotic agcnts (e.g .. chlorpromazine) but like other atypical an
tipsychotic dmgs (c,g .. c1ozapinc)1 quetiapine does not cause sustained eleva
tions in se rum prolm:tin conce ntrations and therefore is ,unlikely to produce 
adverse effects such as amenorrhe,\, gaiac((Jrrhea, and impotence. f 

Quetiapine I!xitibils ai - and a!·:ldrenergic blocking. activity; blockade of 
u l·adrenergjc rcceptors may expl:lin Ihe.occa.sional orthostatic hypotension as· 
sodated with the drug. Quetiapine also blocks histamine ':I I receptors, which 
may explain the sedati ve effects assoc iated with the drug. Quetiapine possesses 
little or nO I aflinity fo r ,8-adr~nergic , y-aminobutyric acid (GABA), bcnzodi· 
azepine. or muscarinic receptors. 

Quetiapinc is extcnsively mct:Lholized in the liver. principally via sulfoxi· 
dation and o:<idmion to inactive mClaboli tes. In vitro studics suggest that the 
cytochrome P·450 (CYP) 3A4 isoenzyme is involved in the mc!abolism of 
quetiapine to the inactive sulfoxide metabolitc. which is the principal metab
olite. Thl! mean teml inal half· life of quetiapine is about 6 hours. Following 
oral admini strat ion of .a .~ ingle dosc of quetiapine, approximately 73 and 20% 
of the dose is excreted in urine lind feccs , respectivcly; less than I % of the 
dose is excreted unchanged. ,Based on in vi tro studic.~ , quet iapine and 9 of its 
metabolites do not appear likely to inhibit CYP isoenzymes IA2, 3A4, 2C9, 
2C19. or 2D6. 

Advice to Patients 
Ri sk of suiddul ity; importance of patients, family, and caregivers being 

alen to anu imtncdiatdy reporting emergence of suiddality, worsening de· 
pression, or unusual changes in behuv ior, especially during thc 11m few months 
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of thempy or during periods of dosage adjustmenl. FDA recommends providing 
wrillen patient infonnation (medicntion guide) explaining risks of suicidality 
each time the drug is dispensed. 

Ri sk o f onhoSlUlic hypotension, especially during initial dosuge titration 
an,d at lin)~s of reinili'llion of therapy or incr~ases in dosage. 

Ri sk M somnolence and impainnent of judgment, thinking. or motor skills: 
avoid driving, operating muchincfY. or perfomling hazardous tasks until effects 
on the individual arc known. ' 

Imporlance of avoiding alcohol during quctiapine therapy. 
Imporlance of infonning clinici ans of c.'\isting or contemplated concomitant 

ther.lpy, including prescription and GTC drugs. as well as any concomitant 
illnesses (e.g .. diahetes mellitus). 

Imporlance of women infonning c1inici.lfls if they arc or plan to become 
pregnant or pl:lfl to brea"t-feed. t 

Importance of avoiding overheating or dehydration. 
b Importance of infonning patients o f other imponnnt precautionary infor

nmtion. (See Cautions.) 
Overview· lsee Users Guide). Fur additional informatiun tin thi.~ drug 

until u more detailed monugraph is developed und published, lhe munu
fadurer 's labeling should be consulled. II is essen/in/lIml the manufac
turer's labeling be consulted for nmre detailed information on usual cau
tions, precautions, contraindiclltions, putential drug interactions, 
laborlltury test interferences, and ~1C:ule toxicity. t 

Preparations 

Exdpicnts in commercially available drug prcpar:ltions may havc clinically 
imponant effects in some indivilluill s: consult specific pro'duci labeling fordewils. 

Quetiapine Fumarate 
Oral 
Tabtets,lIIm- 25 mg (of quetiapine) 
coated 

" 
I., 

50 mg (01 quetiapine ) 
100 mg (of quetiapine) 

200 mg (01 quetiapine ) 
300 mg (of queliapine) 

400 mg (of quetiapine) 

Seroquet", AstraZeneca 

, Seroquet · , AstraZeneca 
Seroquel ~, AslraZeneca 

Seroquel", AstraZeneca 
Seroquel", AstraZeneca 
Seroquel", AstraZeneca 

" 
s :'),.rrd R,', " iUtIt April 2009. ; G ,/,.', ijlitl. Ocr"/",, 1\198. , \I/I," ;"dll .~'K:"'r.\' 10[ 11 .. "ll/h~y."rlll 
r/IoII'fIUld ll f , 111, ,- ' , 

Risperidone 
" 

• Risperidone has been described :IS :m atypical or second-generation anti
p.~ychOl ic af!.ent. 

Uses 
• Psychotic Disorders Risperidone is used for the symptomatic man
agement of psychotic disorders. Drug therapy is integral to thc management of 
acute psychotic episodes and accumpanying violent bclwvior in patients with 
schizophrenia nnd genemlly is required for long-ternl stabilization to sust.tin 
symptom remission or control and to minimize the risk of relapse. Antipsy
chotic agents arc the principal class of drugs used for the m:lIlugement or all 
phuses of schizophrenia. Patient response and tolerance to antipsychotic :lgents 
are variuble. and patients who do not respond to or tolemte one drug. Illay be 
successfully treated with an agent from a different class or wjth a different 
adverse effect profile. 

,. Schizophrenia and Otller Psychotic Disorders Effieucy of oral 
risperidone for the management of psychotic disoruers has heen cst:lhlished oy 
controlled studies of .f-8 weeks' duration principally in putients with schizo
phrenic disorders in hospital sellings. Schizophrenia is :1 major psychoth:: di s
order thm frequently' has devastating effects on various aspects o r the patient's 
life and carries a high risk of suicide and other life-threatening behaviors. 
Manifestations of1schizophrenia involve multiple psychologic processes, in
cluding perception (e.g .. hallucinations), ideation. reality testing (c.g .. delu
s ion .~ ~ . emotion (e.g .. flatncss . inappropri:lle affect). thought processes (e.g .. 
loose associations), behavinr (e.g .. (;:tIUlonia , disorg:miz:ltion). :memion. con
centmtion. motivation (e.g., avolition, impaired intention and planning), nnd 
judgment. The principal manifestmions of this disorder usually are described 
in terms of positive and negative (deficit) symptoms

l 
ami more recently, dis

organizi!d symptoms! Positive symptoms include hnllucinmions. delusions. bi
zarre behavior. hostility. uncooperativeness. nnd pamnoid ideation, while neg
ative symptoms include restricted range and intensity of el1lotiomll c:(pression 
(affective 11:litening).'rcduced thought and speech productivity (alogia). unhe
donia. upathy, :lOd decreascd initiation of goal-directed behavior (:I\'olitiol1). 
Disorganized symptoms include disorganized spL'Cch (thought disorder) and 
behavior nnd poor alienI ion. For additional information on the symptomatic 
managl!mcnt of schizophrenia. including trcatmel11 recommendations and re
sults of the Clinical Antipsychotic Trials of Intervention Effectiveness {CATIE) 
study, sec Schizophrenia and Other Psychotic Disorders undcr Uses: Psychotic 
Disorders, in the Phenothiazines General Statcment28:16.08.24. 

2486 AHFS Dn uc; INFORl\1,\TJON~ 2010 

In clinical studies principally in patients with schi7.0phrcnia. oral rispcri
done was more c ffL'Clive thun placebo and lit least as effective as typical (e.g .. 
haloperidol. pcrphenazine) and cenain atypical (e.g .. olanzapine) antipsychot
ics in the treatment o f schizophrenia. Data from limit!:d clinical studies indicate 
that risperidone improves both positive and negative manifestati ons of schizo
phrcnia. but that such improvements may not be substantially greater thun those 
achieved by haloperidol. a typical antipsychotic. Risperidone was more effec
tive than haloperidol in preventing rel:lpsc in adult outpalients with clinically 
stahle schizophrenin or schizoaffective disorders.who were ass igned to receive 
either drug fo r tL minimum of I year. In this study, approximately 25% of 
patients who received usual dosages of rispcrilione had relapsed by the end of 
Ihe sludy (;omparcd with :lpproximately 40% of those receiving usual dosages 
of haloperidol. In these studies, improvement in manifestations of schizophre
nia was based'on the results of various psychiatric raling scales. including the 
Brief Psychiatric Rating Scale (BPRS) that assesses factors such as anergy, 
thought disturbances, activation, hostility/suspiciousness , and nnxiety/depres
sion: the BPRS psycho!'iis cluster that assesses fuctors such as conceptunl dis; 
organization, hallucinatory behavior, suspiciousness, and unusual thought con
tent in a.:tivcly psychotic schizophrenic pmients: the Scale for the Assessment 
of Negativc Symptoms (SANS): the Positive nnd Negative Syndrome Scale. 
(PANSS ): and Ihe Clinical Global Impression (CGI) scale. 

Bcc:l;usc of their safel), and efficacy, ~ome aUlhontics .:(}n~ itle r conventional 
antipsychut ic :If!.Cllts or risperidone to be reasonable first-line drugs for the 
management of the acute phase of schi zophrenia. Risperidone may be partic
UJ:lriy useful in patients who experience extrapyramidalreuclions with typical 
antipsychotic IIgcnts since the tlrug appears to cause fewer extrapyramidal re
uctions at clinically effective dosages. Some authorities stale that risperidone 
or newer atypicul antipsychotic agents (such us olanzapinc) al so m"y be ad
vantageous in patients who have nOl responded udequately to therapy with a 
conventional antipsychotic agent. However.' the effic:lcy of atypicnl nntipsy
chotics. other than clozapine. in treatment-resistant schizophrenia hus yetlu be 
e .~tablished . and the possible clinical benefit s of risperidone therapy should be 
weighed ag:linst the potential drawb.!cks. including its higher cosl compared 
with stnndard agents :lnd Ihe lack of n parenterul preparation of the drug. 

Geriatric Ctlnsidcr:tliuns. Although risperidone has been siudied for usc in 
the management of psychosis and aggression in institolionalized geri :lIric pa
tients with modemte to severe dementia 'of the Alzhe im~r'st type (Alzheimer's 
dise .. sc. presenile or senile dementia). v:lscular dementi at . or a cO,mbinntion of 
the 2 types of dementia (i.e .. mixed dementi at), there is evidence th:n usc of 
the dmg in geri(ltric patients with dementia may be .Issociatcd with a'n increased 
risk of adverse cerebrova~cular CVCnts. In randomized, placebo-control1eU slud
ies in nursing home residents with dementia, oral risperidone at :1 dos.lge of 
approx imately I mg daily was more effect ive Ihan placebo in decreasing psy
chUlie ami behavioral symptoms (e.g .. aggression. agit:uion) of dementia, as 
assessed by the Behavioral Pathology in Alzheimer' s Disease scale (BEI'IA VE
AD) anti the Cohen-Mansfield Agitalion Inventory (CMAI). However, evi
dence from these slUdies showed a significantly higher incidence of adverse 
cerebrovascul ar evenls such as stroke and transient' ischemic illlacks (TIAs) 
asSoc illled with risperidone therapy rclutivc to plnceoo. In additi on, geriatric 
patients with dementia-related psychosis treated with atypicul antipsychotic 
agents appear to be at an increased ri sk of death compared with thai among 
paticnts receiving placebo. {Sec C:lutions: Geriatric Precautions.)lRispcrit\one 
is not approved for the treatment with dementia-related psychosis. 

• Bipolar Disorder Risperidone is used alone or 'in conjuncl ion with 
lithium or valproate for the management o f manic and mixed episodes asso
ciated with bipolar I disorder. Efficacy of risperidone monotherapy in'the treat
ment of acute manic and mixed episodes h:ls been demonstrated in 2 placebo
controlled trinls of 3 weeks' duration in patients who met the DSM-IV criterlll 
for hipolar I di sorder with acute manic or mixed episodes with or without 
psychotic femures . TIte principal rating instrument used for asses.~ing manic 
~ymptoms in these trials was the Young Manin RUling Scale (Y-MR~). (an 11-
item clinician-ruted scale tradilionally used to assess the degre,c of manic symp
tomatolog.y in a r:tnge from 0 (no manic fe:n~res) to 60 (maximum score). In 
the first 3-week. placebo-controlled trial, which was limited to p:llients with 
m:mic episodes. risperidone monothe r~py was given nt an initial dosage of 3 
Illg daily und subsequently in a nc.x ible, dosage mnging from 1-6 mg daily; the 
mean modal do\ age was 4.1 mg duily. ln the second 3-week. placebo-coni rolled 
{rial , patiellls alsu were given an initial dosage of ri s~ridone 3 mg daily and 
suhsequently a nex ible dosagc ranging from - l-6 mg daily: the mean modal 
dosage was 5.6 mg daily. Rispcridonc w:I;N ound ,to bC superior to placeb'u in 
the reduction of the Y -MRS total scorc in both studies. 

Efficacy of risperidone when 'used in conjunction with lithium or vlllpro:uc 
in the treatment of acute manic or mixed episodes has been dcmonstrated in 
one placebo-controlled trial of 3 weeks' dunn ion in patients who met the DSM
IV criteria for bipolar I disorder (.with or without a rapid cycling course) and 
who met dingnostic criteria for. an acute manic or mixed episode (with or with
out psychotic felltures). In this study. inpatienl~ and ompatients wilh bipolar 
disorder experiencing manic or mixed episodes who had not adequately re
spnnded 10 lithium or valproatc monotherapy were randomized to receive ris
pcridone, haloperidol. or pl:icebh in conjuncti{~n with the ir original the'rapy. 
Risperidone therapy was given iri an initial 'dosage of 2 mg d:lily and subse
qucl11ly given in a Jlexible dosage ranging from 1-6 mg daily: the menn modal 
dosage wus 3. ~ mg daily. Lithium and ,vlliproate were givcn in conjunCtion 
with rispcridone and plasma drug concentrationslwere maintained within ther-
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des ipramine recommends that the drug 110/ be u!>ed in children. Although a 
causal relationship between the usc of desipramine and Ihe risk or sudden death 
has nOI been established. many clinicians recommend Iha! desipramine IIor be 
used in children with this disorder when tricyclic anlidl!prcssllnt thcmpy is 
ctmtcmpluted. 

The US Food and Drug Administration (FDA) also has ,dclcrmined 'that 
muideprcssunts increase the risk of suicidal thinking and behavior (suicidality) 
in children and adolescents with major depressive disorder and other psychi
atric disorders. However, FDA also states that depression and certain other 
psychiatric disorders are themselves associated with an increased risk of sui
cide. Anyone considering the usc of desipramine in a ~hild or adolescent for 
any clinical use must therefore balance the p(;nemial risk of therapy with the 
clinical need. (Sec Cautions: PrecaUlions and Contraindications and Cautions: 
Pediatric Precautions. in the Tricyclic Anljdepressllms General Statement 
2R:16.04.2H.) I , 

• Geriatric Precautions Geriatric pat ients may be at risk of drug-in-, 
duced toxicity when treated with desipramine. II tricyclic antidepressanl that is 
known to he eliminated mainly by the kidneys. In this patient population. the 
ratio of plasma concentrations of the principal metabolite. 2-hydroxydesipra
mine. to desipramine appears \0 be increased, most like ly because of decreased 
renal e limination th<lt occurs wilh aging. Therefore, particular attention should 
be paid to desipramine dosage and it ma)' be useru l to monitor renal function 
in these patients. Des ipr.unine usc in gcri:ltric patients also has been associaled 
with an increased risk or falling and mental confusion. (Sec C,lUtions: Geriatric 
Precautions, in Ihe Tricyclic Antidepressams General SlLItemcnt 28:16.{)4.28.) 

Pharmacokinetics 

• Absorption Desiprmnine hydrochloride appears to be well absorbed 
rrom the GI Irac!. Peak plusrnu t:unccnlrations occur wi!hin 4-6 hours after oral 
ndministration. 

• Distribution Limited dUll! indicate that desipramine is distributed into 
milk in concentrations similar to those present in matemal plasma. 

• Elimination The plasma half-lire or dcsipr.tmine ranges rrom 7 to 
longer than 60 hours. Desipmmine is metabolized principally via oxidation (Q 

2-hydroxydesipramine, which retains some or the p'lrent compound's ability 
\() block the uptake or mnines and may have particularly prominent cardiac 
depressant uctivilY. I I. 1; 

;, 
Chemistry and Stability 

• Chemistry Desipramine is a dibenzazepine-deriv,ltive tricyclic anti
depressant that is the active mewbolite of imipramine. Desipramine hydro
chloride occurs as a white to brr-white crystalline powder and is soluble in 
wilie r and in alcohol. llie drug has pKas of 1.5 and 10.2. 

1 
• Stability Des ipramine hydroch loride tablet~ shou ld be stored in tight 
containers at room temperature: lprderably less than 30aC, and protected rrom 
excess ive heat. Commercially available desipramine hydrochloride tablets have 
expiration dates or 5 years ,fol\mving the date of manufilcturc. I' ., 

For further inrormation on chemistry, pharmacolugy, pharmncuki
nelics, uses, cautions. acute toxicity, drug int~rac1iuns~ nnd dosage and 
administration of desiprllmine, scc Ihe Tricyclic Antidepressants General 
Slatement 28:16.0-t.2tt 

Preparations 

Excipicms in commercially available drug preparations may have clinically 
important effects in some individuals; consult specific product labeling rordetails. 

Desipramine Hydrochloride 

Oral 
Tablets 

Tablets, fIIm
coatod 

10mg' 

25 mg· 

50 mg· 

75 mg· 

100 mg· 

150 mg' 

10mg 

25 mg 

50 mg 

75mg 

100mg 

150mg 

DeSipramine Hydrochloride Tablets 

Desipramine Hydrochloride Tablets 

Desipramine Hydrochloride Tablets 

Desipramine Hydrochloride Tablets 

Desipramine Hydrochloride Tablets 

Desipramine Hydrochloride Tablets 

Norpramln", Sanoli-Avenlis 

Norpramln", Sano/i-Aventls 
1 I, 

Norpramln :o., Sanofi·Aventis 

Norpramln". Sanoli·Aveniis 

Norpramln". Sanoll·Aveniis 

Norpramin ~ , Sanolj·Avenlis 

$<'1"1"I(d Rn'i$iIllLl DN"(mi>rr :'(1)\,1. 0 C"l'yr(~III" i<l'lll"ry 19rJ.' ,\",..drtlll .\·"Citl,l' '" Ifr<lltlr~.\·Jlrlll 
P/m/"llm,·h l <. /'IC. ' . 'I! I • I; 
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Doxepin Hydrochloride 
'. 

• Doxepin hydrochloride is 11 dibenzoxepin-derivative tricyclic antidepres-
san!. r 

Uses " 
• Depressive and Anxiety Disorders Doxepin shares the pharma
cologic actions or the other tricyclic anlidepressants and is used principally in 
the !reatment of depression and/or anxiely in psychoneurotic patients, depres
sion and/or anxicty associated wilh nlcoholism or of£anic disease, and psy
chotic depressive disorders with associated anxiety, including involutional de
pression and manic-depressive disorders. Symptoms of psychoneurosis that 
respond well 10 doxepin include anxiety, tension. depression. somatic symp
toms and concerns, s leep disturbances, £uilt, lack of energy. fear. apprehension. 
and worry. './ 

For runhqr infonnation on treatment of major depression and considerations 
in choosing the most appropriate antidepressant for a punicular patient, in
c luding ~onsiderations related 10 patient tolerance, patient age, and cardiovas
cular. sedaliv,e, and suicidality risks, see Considerations in Choosing Antide
pressants under Uses: Major Depressive Disorder, in the Tricyclic 
Antidepressants General Statement 28: 16.04.28. 

• ! Chronic Idiopathic ,Urticaria Doxepin also has been efrective in 
the management or chronic idiopathic urlicariat and may be used as an alter
native to antihistamines, which gene rally are considered as first-line therapy in 
patients with this condition. 

Dosage arid Administrati9n 

• '. Administration Doxepin hydrochloride is administered orally. Al
though doxepin has been administered in up to 3 divided doses throughout the 
day. it is long-acting and the entire daily dose may be administered at onc time. 
Administration of the entire daily do~e at bedtime may reduce dnytime sedation. 

Each dose of the oral concentrate should be diluted with approx imate ly 120 
nil of water, whole or skimmed milk, or orange, graperruit. tomato, prune, or 
pineapple juice just prior to administration; the solution is physically incom
putible with many carbonated beverages. For patients requiring doxcpin therapy 
while on methadone mainlenance. do."(epin solution and methudone syrup can 
be mixed together with Gatorade1l, lemonade. orange juice, sugur water. Tang- . 
or wuter. but not wiiW grape juice. Bulk dilution and storage nrc not recbm-
mendeu by the manufacturers. I' 

Doxepin is applied topically to the skin as an antipruritic. (See Doxepin 
Hydrochloride 84:08.) I! I , 

• Dosage Do~age of doxepin hydrochloride is expressed in teons of dOx-' 
epin. There is a wiue r.mge of dosage requiremen,lS. and dosage must be care
fully individualized. Initial dosages should be low and generally r..ngc from 
30-150 mg duily, depending on \he severity of the condition jbcil}g treated. 
Dosage may be gradually adjusted to the level which produces maximal ther
apeutic effect with minimal toxicity and may fl!nge up. to 300 rng daily, lllC 
manufacturers state that dosages exceeding 300 mg daily rarely Jlro<;luce ~d
ditional therapeutic benefits: Hospi t ~lized patients under close supervision may 
generallYI be given higher dosages t.han outpatients. Patients with very mild 
symptomatology or organic bmin synqrome should usually be given lower than 
average dosages and may obtain satisractory improvement with 25-50 mg of 
doxepin daily. The manufacturers sta te that appropriate dosage in geriatric pa
tients shou ld be selected with caution, usually initi<;lting the rapy at the low end 
or the dosage range s ince decreased hepatic, renal. or cardiac function occurs 
more rrequently in these patients. ! 11 I 

When doxepin is administered as a single daily dose, the maximum daily 
dose recommended by the munuracturers is .150 mg. Commercially available 
150-mg cllpsules of doxepin are intended f9r maintenance thempy only amI arc 
not recommcnded for initial therapy. Maximum antidt;prcssant effects may nol 
occur ror 2 or more weeks after therapy is begun, altJlOugh anxiolYlic ereects 
mlly develop more rapidly. l , 

After symptoms arc controlled. dosage should be gfildually reduced to Ihe 
lowest level which will maintain relier of.symptoms. To avoid the possibility 
of precipitating withdrawal symptoms, dox.epin should not be tenninated 
abruptly in patients who have rece ived high dosages for prolonged periods. 

POIicnL'i should be monitored ror possible worsening of depression, suici
dality. or unusual changes in behuyior. especially at the beginning or therapy 
or during periods of dosage adju .~tmenl. , See Cautions: Precautions and Con
lruindic!ltions, in I the Tricyclic l1 Antidepressants General Stu!ement 
28: 16.04.28.) Ui 

I· Cautions " 

Doxepin shares the phannncologic :lcl ions and toxic pOientinls of the tri
cyclic antidepressants, and the usual precautions of tricyclic antidepressant ad
ministrJtion should be observed. ~atients should~ be fu lly advised nbout the 
risks, especially suicidal thinking. and behavior (suicidality). associllled with 
tricycl ic antidepressant (hempy. For a complete discussion, sec Cautions: Pre
Cautions and Contraindicalions and Cautions: Pediatric Precau\ions, in the Tri
cyclic Antidepressants General Stutement 28: I 6.04.28. 

• Pediatric Precautions Sufety or doxepin in children younger than 1:2 
years of age has not been established. 
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Imipramino TRICYCLICS AND OTlIER NOREI'INEl'URINE-REUI'T,\KE 11'lo:IIIHlTORS 28:16.04.28 

The US Food ami Drug Adminislr.uion (FDA) h'L'i dClcnnincd Ih;1( lInl i· 150 mg (of doxepin)" Doxepin Hydrochloride 
depressanl." incrcase Ihe risk of suicidallhinking and behavior (suicidality) in Capsules 
children and adolescen ts with major depressive disorder and olher psychiulric Sinequan", Pfizer 
disorders. However, FDA1a\so stutes thai dcprc.~sion and cerlain olher psychi- Solution, 10 mg (of doxepinJ per mL' 
,uric disorders arc themselves associated with an increased risk of suicide. concentrate 
Anyone considering the usc of doxcpin in a child or adolescent for any clinical 

Doxepln Hydrochloride Oral 
Solution (Concentrate) 

use must therefore balance the potential risk of therapy with the clinical need. 
(See Cautions: Prt!cautions nnd Contraindicutiuns and Cautions: Pediatric Pre-
cautions, in the Tricyclic Antidepressants Gcnem l Statement' 28: 16.04.28.) 

• Lactation Limited data indicate that doxepin and its active N·deme
thylated metabolite are distributed into milk. Sedation and serious respiratory 
depression were reporled in a nursi ng infant whose mother was rece iving 75 
mg of doxepin daily; substantial concentmtions of the active metabolite of the 
drug were detected in the infant 's serum and urine. In addition. poor sucking 
and swallowing while nursing. drowsiness. muscle hypotonia. and vomiting 
wen.! reported in a nursing infant whose mother \V'IS receiving 35 mg of doxcpin 
daily. Because of the potential for serious adVerse reactions to doxepin and/or 
its active mctabolite in nursi ng infants. a decision should be made whether to 
discontinue nursing or the drug. taking into account the import:mce of the drug 
to the womlln. 

Pharmacokinetics 

• Absorption The phannacokinetics of doxepin have not been exten
sively studied. but the drug is well absorbed from the Gllnlct in animals. Peak 
plasma concentrations usually occur within 2 huurs after oral administration of 
the drug. I t 

• Distribution Doxepin is highly bound to plasmll proteins. 
Limited data indicate that doxepin and its active N-demethylated metabolite 

are distributed into milk in concentrqtions reponed ly ranging from nboul 30-
140% and 10-115%. respectively. of those in matemal serum and Ihat sub
stantilll concentrations of the active metabolite have been detected in the serum 
and urine of nursing infants whose mOlhers werl! receiving 75-1 50 mg of dox
epin daily. 

• E liminalion 1lle plasma half-life of do.'(cpin is 6-24.5 hours. The drug 
appears to be metabolized via the same pathways liS are other tricyclic anti
depressants; its N-dcmethylnted metabolite is pllllrmacologically active. 

Chemistry and Stability , 

• Chemistry Doxepin hydrochloride is 11 dibcnzoxepin-derivative tri
cyclic alllidepressant . The drug occurs IlS a white powder. is freely soluble in 
water and in alcohol. and has a pKa of 8. Doxepin hydrochloride oral concen
trJtc has a pH of 4-7. 

• Stability Doxepin hydroch loride capsules should be slared in tight. 
light-resistant containers at a tempennure between IS- 30"C and the orJ l c:on
centrate shou ld be stored at a tempcraturl! between 20 .... 25"C. Commercially 
nvailable doxepin hydrochloride cllpsu les have an expiration dme of 36 months 
and the oral concentrate has an expiration date of 24 months following the dute 
of manufacture. 

Doxepin hydroch loride oral concentrate is physically incompatible with 
many carbonated beverages. but is compatihle wi th some other beverages. (Sec 
Dosage and Adminislmtion: Administration.) Bulk prepamtion and storage of 
dilutions of the commercially available onll concentrate are nol recommended 
by the manufact urers. 

For further infurmatiun on chemistry, pharmacology, pharmucuki
neties, uses, cautions, acute toxicity. drug interactions, and dosage and 
administration of doxt!pin, Sloe the Tricyclic ,\nlidepressants General Slate
ment 28 ;16.04.28. 

Preparations 

Excipients in commercially :!vllilablc drug prcpam!ions may have clinically 
imponan! effects in some individuals: consult specific product labeling fordetails. , 
Doxepin Hydrochloride 

Oral 
Capsules 10 mg (01 doxepin)' Doxepin Hydrochloride 

Capsules 
Slnequan , Pfizer 

25 mg (01 doxepin)- Doxepln HydrochlorIde 

" Capsules 

Sinequan\ Pfizer 

50 mg (of doxepin)' Doxepin HydrochlorIde 
Capsules 

Sinequan\ Pfizer 

75 m9 (or doxepin)' Doxepln Hydrochloride 
Capsules 
Sinequan'", Pfizer 

100 mg (of doxepin)' Dox'epin Hydrochloride 

n 
Capsules 

Slnequan', Pfizer 

Sinequana Oral Concentrate, 
Pfizer 

' a\"~itab(e from ooe or 1JlI)fll rllallu raclUrer. dimihuillf. anJ/IJr repackager I!y Jl~neri.: InulJl'mpriet.LI)'l nam.: 

St'ft'r t"J R ..... i);,,"" }tlRM'.I' :um. 0 C"f'_Ir(Cfll . 1<11111<1'.' f<J77. ,t""'flrm, S,"· ... ,)' , t{ If,·afl/.S.\·)J,·/Il 
Pf,a"" .... llts. lm·. 

Imipramine Hydrochloride 
Imipramine Pamoate 

• Imipramine is a dibenzazepine-derivativc tricyclic antidepressant. 

Dosage and Administration 

• Administralion Imipramine hydrochloride and imiprJmine pamo:.ue 
arc adminislCred orally. Although imipmmine hydrochloride h .. s been admin
istered in up to -4 divided doses throughout the day. it is lon{!-acting and the 
enti re oral daily dose may be administered at unc time. Imipramine pamoate 
may also be used to administer the daily oml dose of imipnllnine. but it has no 
advantages over the hydrochloride. Administration of th~ entire dllily dose at 
bedtime may r~duee daytime sedalion; patients who cxperience insomnia and 
stimulation may be given the entire daily dose in the moming. 

• Dosage Dosnge of imipm,mine salts is expressed in terms of imipramine 
hydrochloride . 

Patients shduld be monitored for possible worsening or depression. suicidal· 
ity. or unusual changes in behavior. e.'ipecially at the beginning of thempy or 
during periods of dosag.e adjustment. (Sec Cautions: Precautions and Contrain
dications. in the Tricyclic Antidepressants General Stutement 28:16.tl4.2H.) 

Major Depressive Disorder There is a wide range of oral dosage 
requirements, and dosage mu st be carefully individualized. Initial dosages of 
imipramine should be low .101i generally range from 75 .... ](X) mg daily, de 
pending on the severity of the condition being treated. Dosage may be gradually 
adjusted to the level that produces ma.l( imal therapeutic effect with minimal 
toxicity and may range up to 3(x) mg daily . Hospitali zed paticnts under closc 
supervision may generally be given higher dosuges than uutpat ient s, and nmn
ufaclurers slate that dosages of greater than 100 mg daily are nnl recommended 
for outpaticnts. Geriutric plitienL'" should usuall ), be given lowcr than average 
dosages. M:lIlufacturcrs state that thempy should be initiated with 25 .... 50 mg 
daily as im ipram ine hydrochloride (e.g .. Tofranil lr; ) in these patients and thut 
optimal dosage rarely excecds 100 mg daily. If the duily dosage is established 
at 75 mg or more. imipramine pamo<lte (e.g .. Tofrnnil " PM) may he lldmini s
teredo Maximum umidcpressanl effects may nOl occur for 2 or more weeks after 
thempy is begun. 

Aftt!r symptoms arc controlled. dosage should be grJdually reduced to the low
est level that will maintain relief of symptoms. If maintenance thempy is neccssary. 
m.mufaeturcrs recommend iIIl :Idult dosage of 50-150 mg tlaily. To avoid the pos
sibility of precipituting wilhdmwal symptoms. imipr,unine should not be temtinaled 
abrupdy in palicnl'i who have Tl'l'Civcd high dosage for prollmged periods. 

Functiollal Enllresis ill Children For the treatment of functional 
enuresis in children who are at least 6 years of age. the usu:tl initial oral dosage 
of imipramine hydrochloride is 25 mg daily. :Idministered I hour prior to bed
time. If a satis factory response is not obtained within I wcek , dosage may he 
incre:!seq to 50 mg ,nightly for c!lildren younger than 12 years of age or 75 mg 
nightly for chi ld~en 12 years of age and older. Dosages higher than 75 mg daily 
do not improve results and may increase the ri sk of adverse reactions. For 
children who are early-night bedwellers. beller results mll}' be obtained by 
administering 25 mg in midaftemoon :md :Igain at bedtime. Dosage of imip
ramine hydrochloride for the treatment o f functional enuresis in children should 
not exceed 2.5 mg/kg daily. Long-term effects of the drug in children have not 
been dctennined; therefore. after a satisfactory response has been maintained. 
imipramine hydrochloride should be gr.tdually withdrawn. If dosage is gradu
ally reduced. after a favorab le response of many weeks. relapses may be less 
frequent;1 children who relapse may not respond to subsequent treatment wi th 
imipramine

j 
(See Caution s: Pediatric Precautions.) 

Cautions 

Imipramine shares the phannacologic actions. uses. and toxiL' potentilils of 
the tricyclic anlidepressants, and the usual prcc:lUtions o f tricyclic antidcprl!s
sant administration should be observed. Pat ients should be full y advised about 
the risks, especially suiddlll thinking and behavior( suicidality}. associated with 
tricyclic untidepres.'iam thcrapYt For a complele discuss ion. sec Cautions: Pre
cautions and Contraind ic::lIions and C:lulions: Pediatric Precautions. in the Tri
cyclic Antidepressants General Statement lR: In.04.2IL 

Although the clinic:!1 importance is not known. ECG changes have been 
reporled in pediatric patients rece iving twice the recommended maximum daily 
dosage. 
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• 

Atomoxetine 

quently in p>ltients rcceiving aeamprosate than in those receiving placebo (2.4 
versus 0.8%). Completed suicide occurred in 0.13% of p>ltients receiv ing aculI\
prosatc in clinical studies and in 0.1 % of those receiving pl>lcebo. While many 
of these events occurred in Ihe context of alcohol relapse. a consistent p>lllem 
between recovery from alcoholism >lnll the emergence of suicidality was nOl 
identilied. These studies excluded patients with .'icvere psychiatric impainnent. 
>lntl review of s:lfety datu did not show 11 difference in the incidence of adverse 
events designated as depression betwecn those receiving aC:lmprosute and those 
receiving placebo. The cxistence of a wlationship betwecn alcohol dependcnce. 
depression. and suicidulity is well known. 

Closely monitor patients for symptoms of dcpression and suicidal thinking. 

Specific Populations Pregllllncy. Category C. (Sec Users GUide.) 
LlIctutinn. Acalllprosate is distributed into milk in rats; cilution if used 

in nun;ing women. ! 

I'cdiulric Usc. SafelY and enicacy n'ot e~hablished in children younger 
than 18 years of age. Acamprosate has been evaluated in a limited number of 
adolescents 16--19 YCilrs of age. 

Geriatric Usc. Experience in thuse 65 years of age or older insufficient 
10 detemline whether they respond differently than younger adults. 

Pharmacokinetics not evaluated in geriatric indi'viduals. Bel'ause geriatric 
piltients frequently have decreuscd rcnal function. plasma concentrations of 
acamprosatc are expected to be higher in geriatric individuals than in younger 
adults. Select drug dosuge carefully. Consider monitoring renal function. 

Hepatic Impairment. Phannacokinetics not altcred in patients Iwith mild 
or moderate hcpiltic impainnent {alild ~pugh class A or B). Safety and pllilr~ 
macokinctics not evaluated in patienl .. with severe hepatic impaimlent. 

Rfnlli Impairment. Acamprosate is eliminated in urine as unchanged 
drug: clearance depends on renal fUllction. Dosage udjustmenl recommended 
in patients with creatinine clearance of. 30---50 mL/111inute. (Sec Dosage and 
Administmtion: Special Popu lations.) Contraindicated in patients with creati~ 

nine clearance less than 30 mL/minutc. 

• Common Adverse Effects Adverse e ffects repor1ed in 5% or morc 
of paticnts rcceiving aeamprosale and more frequently than placebo include 
diarrhea :md asthenia. 

Drug Interactions 
Safety profile in patients receiving ;tCamprusille in conjunction with am.;· 

iolytics. hypnotics and sedatives (incl uding benzodiazevines), or nonopiate an· 
algesics in clinical studies was similar 10 that in p:ltieOls receiving these drugs 
with placebo. 

Alcohul. Phamlacokinetic interaction unlikely. 
AntldcprcssunLoi. Changes in weight (i.e., loss or g:lin) reported more fre 

quently in patients receiving acampros:Hc concomitantly with an antidepressant 
than in patients receiving either agellt alone. ' 

No change in the phannacokinet1cs of desipramine or imipramine. 
Diuzt!pllm. Phannacokinetic intemction unlikely. 
l>i.'~ullir.JlII. Phannllcokinetic interJction unlikely. , 
Nulirc.'(unc. Phannacokinelic inter..tction (increaseti plasma concentrations 

of acamprosate; no change in pl>lsma concentrations of naltrexone or its major 
metabolite. 6~f3-naltrexol). No dosage adjustmcnt recommended. 

Description 
Acamprosate calcium is a synthetic hommaurinc. derivative and is struc· 

tumlly related 10 -y-aminobutyric acid (GA BA ). 
While the. precise mechanism of :letion. of >lcamprosate in the maintenancc 

of abstinence from alcohol ingestion remains to be detennined. the drug de~ 
creuses glutamatergic transmission anll modul>ltes neuronal hypere~c itability 
during withdrawal from alcohol. Acamprosate reduces voluntary intake of al
cohol in n/Cohol-dependent animals. Acamprosate did not exhibit unticonvul
santo antidepressant. or anxiolytic activity in animal studies. Administration of 
>lcmnprosate was nOl associated with the development of tolerance or depen~ 

dence in animul studies. Acampros:lte is not known to cause alcohol aversion. 
Ingestion of alcohol by individuals receiving acamprosnte therapy docs not 
result in a disullirnm-like reaction. 

Acmnprosate is eliminated principally in urine:lS unchanged drug. TIle lIrug 
is not 1T1e tnbolized in the liver. Acumprosute tloes not induce cytochrome P-
450 (CYP) isoenzymes I A2 or 3A4, nor docs it inhibit CYP isocnzymes I A2, 
2C9, 2C 19, 2D6, 2E I, or JA4. 

Advice to Patients 
Risk of psychomotor impairmcnt: importance of exercising caution while 

driving or operating haz>lrdous machinery until the effccts of the drug on the 
individual arc known. 

Impor1ance of continuing acampros:lte as directed by their clinician. even 
in the event of a relapse. Importance of discussing any renewed usc of alcohol 
with their clinician. 

Advisc'patients that acamprosute helps maintain abstinence only when used 
as pan of a treatment program that includes counseling and other suppor1ivc 
measures. 

Risk of suicidality: importance of patients. fumilies. and caregivers noti~ 

fyil1g clinicians of emergence of suicidality or symptoms of depression. 
Importance of women infonning clinicians if they Ilre or plan to become 

pregnant or plan to bre(\st~feed. 

CENTR,\L NEltvOUS SYSTEM AGEJ',TS, J\II tSCELL,\NEOUS 28:92 

Importance of infomling clinicians of existi ng orcol1templated concomitant 
therapy. including prescription and OTC drugs. as well as any concomit>lnt 
illnesses. I 

Imponance of infonning patients of other 'imp0r1am precautionary infor-
mation. (See Cuutions.) , 

Overview'" (see Users Guide). Fur additional information on this drug 
until .a more detailed monograph is developed and published, Ihe munu
facturer's labeling should be consulted. It is csscntial that Ihe munuf"c· 
lurer's labeling be consulled for more detailed information on usuul cau~ 
lions, prec:lutions, conlraindications, potential drug internclions. 
labora tory lest interferences, and aeute toxicity. , 
Preparations . 

Excipit nts in commercially available drug preparations may have clinically 
importaot effects in some individuals; consult spccillc product labeling fordctails. 

Acamprosate Calcium 
Oral 
Tablets, 
delayed
release 
(enteric· 
coated) 

333 mg Campral", Forest 

!>·d .. ,·rr,1 Hr'·;';!"'.1 ifill/wry :!lJO'J. 0 C,'I'.'n"lrr . . '>'·furI"I ... ,· :!()(JJ. ,1111,.,;"<111 .~'If ·il'lY '" I hufl lr ,S)J/1'11I 
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Atomo~etine Hydrochloride 

• Atollloxetinc is a selecti ve norepinephrine- reupt ake inhibitor . 
; 

Uses 
AlOmoxetine hydrochloride is uscd as :Ill udjunct to psychologicul. cduca

tional. social, and other remedial measures in the treatment of attentjon~ddicit 
hyperactivity disorder (ADHD). , 

• Atten tion Deficit Hyperactivity Disorder Atommeline hydro
chloridc i~ used as an adjunct to psychological. educational. social. and other 
remedial measures in the treatment of ADHD (hyperkinetic disorder. hyper
kinetic ~yndromc of childhood. minimal brain dysfunction) in adults and chil
dren 6 ye:lrs of uge and older. Efticacy of the drug for this indication was 
established in shun-ternl (6-9 wecks) controlled clinical studies in children ;md 
adolescents 6-18 years of IIge and also in IO-week controlled clinical studies 
in adults who nlet DSM-IV criteria for ADiiD. Efllcacy of atomoxetine in the 
treatment of ADHD al so was established in one longer· tcrm (12 months) con
trolled dinical study in chi ldren and adolescents 6- 15 years' of age. 

In controlled clinical studies in children 7-13 years of age with ADHD. 
therapy with utOllloxetine (mean final dosage of 1.6 mg/kg daily. administered 
in 2 dividcd doses in thc moming and late al"len10on for 9 weeks) WIlS more 
effective than placebo ! in decreasing inullelllion anu hyperactive/impulsive 
symptoms. as measurcd by the ADHD Rating: Scale-lV-Parent Version 
(A DHDRS·,. C linical Global hllpressions~ADHD-Scvcrity (CGI-ADHD-Sl. 
and Conners Parent Rating Scale-Revised: Shan Fonn (CPRS-R:S). In another 
controlled clinical study ill ch ildren and adolescents 6- tfi years of age with 
ADHD. therapy with atomoxetine (mean finnl dosage of 1.3 mg/kg once daily 
in the moming for 6 wecks) was inore effective tlmn pl:lcebo in decreasing 
inauentiotl and hypcr:lctive/impulsivc symp(Oms. as measured by the 
ADHDRS. Conners Parent Ruting SCllle. und Conners Teacher Rat ing Scale. 

In a randomized, placebo-controlled. dose· response study with atornoxetine 
(0.5. 1.2. or 1.8 mg/kg daily, administered in 2 divided doses in the morning 
>lnu late afternoon for R weeks) in children :mll adolescents R-IM years of age 
with ADHD, therapy with ntomoxctine J.2 or I.M mg/kg d:lily W>lS more ef
fective than placebo in dct:re:lsing inattention and hyperncti\'e/impulsive symp
toms. as measured by the ADHDRS, and improving social anll family fUllc~ 
ti oning, as measured by the Ch ild Health Questionnaire (CHQ). Patients 
receiving atomoxctine 0.5 mg/kg daily ex hibited responscs intennediate to 
those observed in patients receiving placebo or ;ltomoxetinc al higher dosages 
( 1.2 or I.R Illg/kg daily), but no differences in TCSpOn!' e were obscr\'ed between 
patiellls rece iving: dosages of 1.2 versus 1.8 mgAg d .. ily. 

In an open-label. multicenter study in boys i -15 years of age :md girls 7-
9 years of age with ADHD. therapy with lItomoxetine (Up 10 2 mg/kg daily. 
administered in :! divided doscs in the lIlorning and late aftcnlOon) or meth
ylphenidate (uP to 60 mg tI:lily. administered once u>lily or in 2: or 3 divided 
doses) for 10 weeks produced similar results in the reduction of.ADHD symp
toms: 'however. double-blind clinical studies arc nceded to establish the com~ 
par.nive efficacy and toler.mce of these ther.lpies. 

I In a randomi zed. double~blind. J placebn~controlled maintenance study. 604 
ch ildren and adolescents 6-15 years 01' age with ADHD initially received opcn~ 
I;lbel :ltomoxetine ( 1.2- 1.8 mg/kg daily in :2 divided doses) for 10 weeks. Pa
ticnts whb responded to therapy during the open-label phase were r.mdomized 
at week 12 to receive either atomm:etine (at the same dosage) or placebo for 
an >ldditional 9 momhs. At s tudy end point. relapse (defined as an increase in 
ADHDRS total .~core to 90% of baseline score alld an increase of 2 or more 
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points on the CGI-S scale) occurred in fewer patients receiving atomoxctinc 
compared wilh those receiving placebo (22 VCr-iUS 38%). When the more·scn
s itive secondilry definition of rclupse (an incre:lse in AD HDRS tot:!1 score to 
50% of baseline score ami an increase of 2. or more points on the CG I-S scule) 
was used. the re lapse rate also was substanti:!lIy lower in rU!omoxetine-!reated 
p:lIienL'i (28%) th.:m in placebo-treated patients (48%). In addition, patient s who 
conlinued receiving atomoxctinc experienced a longer time 10 relapse and 
achieved superior psychosoc ial functioning comparcd ,to those .receiv ing pln
cebo. t I IJ 

In controlled clinical studies in adu lts with ADHD. therapy .with alomox
etine (me:m final dosage of 95 mg daily, adminislered in 2 equally divided 
doses in the llIoming and late aftcmoon/carly evening for 10 weeks ) was morc 
effecti ve th an placebo in decreasing inaHention and hypenletivc/impulsive 
symptoms. as measured by the Conners Adu lt AD HD Rating Scale (CAARS). 

Dosage and Administration 

• Administration Atomoxet ine hydrochloride mny be administered 
orally once duily in the morning or in '2 equally divided doses in Ihe morning 
and laiC afternoon/early evening. The drug may be administered without reg;lrd 
to meals. 

TIle manufacturer states that alomoxetine is an ocu lar irri tant: there fore . Ihe 
capsules should be swallowed whole and should nOI be broken or opcned. nor 
should the capsule contents be sprinkled on food . 

• Dosage Dosage of .1I0moxeline hydrochloride is expressed in terms of 
alOmoxeline. 

The usunl initial dosage of alomoxetine in udults or in children and ado
lescents weighing more than 70 kg is 40 mg daily: dos:lge may be increased 
aft er a min imum of 3 days to a target dosage of approximate ly 80 mg da ily. If 
an optimum response has not been achicved afte r 2-4 additional weeks of 
thempy, dosage may be increased 10 a maximum of 100 mg daily: dosages 
excceding IOU mg daily have nOl been shown in cli nical trials to resu lt in 
:ldditionaltherapeuti e benefit. In adults or in children and :ldoleseents weighing 
more than 70 kg, if atllmoxetine is used cllncomit:mtly with potent inhibitors 
of the cytochrome P-450 206 (CYP2D6) isoenzyme (e.g., paroxetine . flume
tine. quinidine) or in patients with poor metabol izer phenotypes of the CYP206 
isoenzyme. the initial utomoxetine dosage should be 40 mg daily :lOd dosagc 
should be incrc:l<;ed to the usual target dosagc of 80 mg daily only if AOHD 
symptoms · fai l In improve after 4 week..c; or: thempy and the initia l dosuge is 
welllOleT:l1ed. The max.imum recommended dosage oC atomoxeline ,in udults 
or in children <lnd udolescents weighing marc than 70 kg is 100 mg daily. The 
safcty of si ngle doses exceeding 120 mg and total daily dosages exceedi ng 150 
mg has not been establishcd. 

TI1C usual ini tial dosage of atomoxctine in children and adolescents weigh
ing 70 kg or Icss is approximately 0.5 mg/kg daily; dosllge may be increased 
after a minimum of 3 days to a targel dosage of approximately 1.2 mg/kg daily. 
In children and adolescents wcighing 70 kg or less . if atomoxctinc is used 
concomitantly with potent CYP2D6 inhibitors (e.g., puroxetine. /luoxetine. 
quinidine) or in paticnts with poor mctabolizer phcnotypes of the CYP2D6 
isoenzyme. the initial atomoxetinc dosage shou ld be 0.5 mg/kg daily <lnd dos
age should be increased to the usuul target dosage of 1.2 mg/kg daily only if 
ADHD sy mptoms fail to improvc afte r 4 weeks of thempy and the initial dosagc 
is well lo lemted. Daily dosage o f a\omoxetine in chi ldren and adolescents 
weighing 70 kg or less should not exceed 100 mg or 1.4 mgikg. whichever is 
less: dos:lges exceeding 1.2 mg/kg daily have not been shown in clinicul trial s 
to result in add iti onal therapeut ic benetit. 

Because the effectiveness of ntomoxcline for long-term usc (Le., more than 
12 months in children und udolescents 6-15 years of age, morc than 9 wecks 
in Ihose 16- IH yenrs of agc. and more than 10 weeks in adults) has not becn 
cstablished . patients recciving :tIomoxetine for extcnded periods should be pe
riodically reevuluated to assess the long-tenn usefulness of the drug. 

Atomoxeline may be discontinucd without tapering the dosage. 

• Special Populations The manufacturer recommends that usual initiul 
anti target dusages of atomoxetine be rcduced by 50% in p<ltients with modcrate 
hepatic impaimlent {Child-Pugh class B) and by 75r;,o in those with scvere 
hepatic imp<l irmenl (Child-Pugh cl:lss C). 

Cautions 

• Contra indications Known hypcrsensitivily to atomoxetine or nny in
gredi'ent in the fonnulation. 

The manu fac turer states that .1IolTloxetine is contraindicated in patient s cur
re lllly receiving or having recently receivcd (Lc .• within 2 wceks) monoamine 
oxidasc (MAO) inhibitor thcmpy. In addition. at lensl:2 weeks should e lapse 
aft e r discontinuing :liomOl\etine before initiating MAO inhibi tor therapy. Se
vere. potent ia lly fmal. rcactions (including hyperthermia. rigidity. myoclonus. 
autonomic insllIbility with poss ible r<lpid fluctuations of vital signs. and ment<ll 
status changes that include extrellle agitation progress ing to delirium and coma) 
have been reported in patients receivi ng other drugs that affect brain mono
:Imine concentmt ions concomitantly wi lh MAO inh ibitor therapy. 

The manu fac turer :llso slates that atomoxeline should not be used in patienls 
with angle-c losure glaucoma. s incc the drug was associUled with ' In increased 
risk o f mydri<lsis in sOlTle p<llicnts during controlled clinical trials. 

• Warnings/Precautions Warnings Suiddalily Risk. Atomoxe
tine may increuse the risk of suicidnl ideation in children and adolescents with 
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attention deficit hyper:lc tivity di sorder (A DHD). (Sec Pcdialric Usc under 
\Varning~/Prccautions: Specific Populations. in Cau tions.) Pediillric patients 
should be closely monitored ror clinical worsening. suicidality (suicidal idca
tion or bchuviors). or unusual chunges in behavior, particularly during the first 
few months <lfler initiation of therapy and during periods of dosage adjustments. 
Monitoring should include duily observalion by fami ly members and cnregivers 
and frequcnt contact with the prescribing'c linician, p:micularly if the patient's 
behavior changcs or is a concern. The manufucturer recommends face· to-face 
cont:lct betwecn clinicians and patients or their fam ily members or caregivcrs 
at least weekly during the fi rst 4 weeks of therilpy lind then every othcr week 
for the next 4 weeks, with subseq uent face-to-fuee contact at 12 weeks and as 
clinicall y indicutcd thercaft er; additiopal contact v i<l telephone may be appro
priate between visi ts. 

Discontinuance of Ihcrapy should be considered in patients with emergent 
suicidality or manifeslations Ih:lt m;IY be precursors to emerging suicidalilY 
(e .g., anx iety. llgital ion, panic :llIaFks. insomnia . irritability. hostility. aggres
siveness . impuls ivity. ak:nhis;a, hypomania. mania), particularly if such man
ifest.'lIions arc :.evere or abrupt in C!nset o~ were nOi part of the palient\ pre-
sentlllg symptoms. '1. .1: 

Sensitivity Reactions Allergic reactions. incl uding angioedeTll;I, urti 
caria, • .no rash. have been reported rarely in patients recei ving a tomoxeline. 

OIlier Warnings a"d Precau/io"s St!\'crt! Hepatic Injury. Severe 
hepat ic injury was reponed du ring postmarketing survei llance in 2 patients (an 
adolescent lind an adult) who had received atomoxctinetfo r seveml months. In 
one patient, hepatic injul)' was manifested by incrc<lsed hepatic enzymes (up 
to 40 times the upper limit of nonnal LULN1) anti jaundice (bilirubin up to 12 
times the ULN); manifestations recurred upon rechallenge with <ltomoxctine 
and resolved upon discontinuance of the urug. prov id ing evide nce that the 
hepa tic injury \v:L'> caused by atomoxclinc. Both paticnts recO\·ered and did not 
require liver transplantation. Howevcr.the lllunufnclUrer notes lha! severe drug
related hepatic injury may pmgre.~s to ac ute hepatic fai lure resulting in death 
or requiring liver transpl<lntlltion in u small percentage of pat icnt s. The actual 
incidence of hepalic injury In patients recei ving aiomoxetine is unknown be
cause of possible underreport ing of pnstlllurkcting adve rse effects. 

Adverse hepatic effects may occ ur several 11I0llths after init iation of ato
moxetinc. :lIld laboratory abnormalities nmy continue to worsen for scvcrnl 
weeks after discontinuance of the drug:. Hepat ic ~n 7.Yllle concent rations :.hould 
be delennined after the lirst manifestation of hep:lI ic dysfunction (e.g., pruritus. 
dark , urine. jaundi cc. right upper quadratit ' tendemess. unex plained flu-like 
symptoms) in patients rece iving alomoxclinc. AtOlllo.'{eline should he di.~con
tinued in patients with jaundice or laboratory evidence of hepatic injur)l. and 
therapy wilh the drug should 11111 be reinitialcd in suc h pat ients. 

Sudden Dell th lind Serious Cllrdio\'asculllr E\· e nl.~. Although a causal rela
liunship to .1Iomoxetine has 1I0 t bLocn established, :.udden unexplained death . 
stroke. and myocard ial infarction havc been reported in adults receiving usual 
dosages of :l\omuxetine for the treatment of ADI·tD. Sudden unex pl .lined death 
also has been reported in children and ad(Jlesccnt.~ with slruclUmi cardiac ah
llomlUlitics or other serious cardinc corh.litions receiving usual dosages of uto
muxetine. Chi ldren. adolc~cen t s, IIml adults who are be in l! considered for ato
moxetine thempy should undergo a thorough inedical hist~ry review (i ncluding 
evaluation fo r :1 family history (If sudden death or venlricular arrhythmia) and 
physical examination 10 detect thc presence uf cardiac disc:!se. and should 
receive further cardiac evaluation (e.g. .• ECG. echocardiogram) if ini tia l find
ings suggest such di sease. Although some seri otls curdiac conditions arc in
dependen tly assoc iated with an increused. risk of sudden death. atomoxctinc 
generally should I/O! bc used in children. udolescents, or adults wi th known 
serious structural cardi'lc abnormalities, cardiomyopathy. serious heart rhythm 
abnomlalities. coronary anery disease, or other se riuus cardiac conditions. Pa
lients who develop exertionnl chest pain. unex plained syncope. or other man
ifestations suggestivc of cardiac disease during atomoxetine lhcrapy should 
undergo prompt cardiac cvaluat ion. .J 

For fu rther infonnat ioll on screening for cardiuc conditions. selecting ap
propriate candidates for stimu lurlt therapy. and monitoring for treatment-COler
gent cardiuc conditions. sec Cardiovascular Precautions under Cautions: Pre
cautions and COnlraindicalions. in the Amphelamines Geneml StUicment 
28:20.0-1. 

• 
I Psychiulric ElTects. Atollloxetine shou ld be used with caution in the man-

agement of ADHD in patient s with clllllorbid bipolar disordcr because of the 
potentiul for prccipitation of mixcd or man ic epi sodes in such patients. Prior 
to initiating utomoxe tine therapy, patients with AD HD and cmn orbid depres
s ive s)'mptom~ should be curcfully screencd to detennine if thcy :Ire :Il risk for 
bipolar disorder: such screening should include a detailed ps),chiutric hislol)' 
(e.g .• family history o f suicide. bipolar disorder. or depression). 

Psychotic or manic symptum ... (e.g .. hallucinations, delusiona l thinking. ma
nia) have heen reported ' in children and. adolescents wi thmll prior hi story of 
psychotic illness or .mania who received usual dosuges of atomoxetinc . In a 
pooled amLl ys is of multiple short-Ienn. pl acebu-con trolled studies , such s)'mp
tom.~ occurred in about O.2'ir. of patients" rece iving usu<l l dosages of alOmoxetine 
compared with 0% of Ihose rccei ving placeho. If psychotic or manit: symptoms 
occur. a causal relationship 10 atomoxetine should be considered. and discon
tinuance of thempy may be appropriate. 

Cnrdiol'llscutllr ElTects. Increased blood pressure <lnd hean rate wcre re
portcd in children. adolescents. and adults receivi ng atomoxeline in L'ontrollcd 
clinical studies. The drug shou ld be used wi th caut ion in patients with hyper-
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tension , tachycardia, or cardiovascular or cerebrovascular disease that might 
be affected by increases in blood pressure or heart rate, Blood pressure ,md 
pulse Irate should be meusurcd before initiation of alomox:clinc. following any 
increase in dosage, und periodically during therapy. 

Orthostatic hypotension and syncope also were reported in patients recei v
ing a\omoxcline in conLrolled clinical studies. The drug should be used with 
caution in patients with conditions that would predispose Lhem 10 hypotension. 

Peripheral Vascular Errcct~. Exacerbation or precipitation of Raynaud ' s 
phenomenon was reported during pustmarketing surveillance in palients rc
cei ving a1omoxetine. 

, 
(icnilnurinary Erfects. I ' Urinary retention mid urinary hesitation were re

ported in adult s receiving atomoxctinc in controlled clinical studies. 
Gruwth Effects. Temporary suppression of normal weight and height pat

terns has heen ohserved lin pediatric piltients receiving atomoxetine therapy. 
Gains in weight ami height generally lag behind predicted population values 
for about the tirst 9-1 2 months of thempy; however, weiglit and height gains 
rebound with continued treatment. Similar growth patterns have been obse rved 
fl!garrJ1ess of mctaboli:lCr phenotype (poor or extensive metabolizer of the drug) 
or pubertal status upon initiation of Irealmelll. The manufacturer s tates thm 
growth shoulrJ be monilOred in patients receiving therapy with atomoxetine. 
I Children and.udolescents 6- IS lyears of age receiving atomoxeline for up 

10 9 weeks in controlled cl inical studil!s had an average weight loss of OA kg 
compared with an average weight gain ofl1.5 kg 'in those receiving placebo for 
the sameltime period; similar mtes of weighl loss have been reported in other 
conlrolled lclin icai'studies with the drug. In one clinical trial, decreases in body 
weight of at least 3 .5% occurred in 7-19% of patients receiving atunlOxeline 
at various dosages, compared with 1. 3Q() of patients receiving placebo. How
ever, 'in patients receiving ulOmoxetinet for 3 years, weight increased by an 
average of 17,9 kg (0.5 kg more than predicted by baseline data) and height 
incn:aseu by un average or 19.4 cm (OA cm less than predicted by baseline 
data) at 3 years. Gain in height stabili zed at ab9ut 12 months. :\' )'. 

llclmviural Effects. Aggressive. behavior and hostility frequently lire ob
served in pediatric patients with ADHD and have heen reported in patients 
receiving drugltherapy (including atomoxetine) for the disorder. In controlled 
clinical studies in pediatric patients, aggressive behavior or hostility was re
ported slightly (overall risk ratio of 1.33), bUI nol significantly, more frequently 
in those receiving atomoxetine compared with those receiving placebo. Patients 
beginning treatmclll for ADHD should lbe monitored for the onset or worsening 
of aggressive behavior or hoslility! tit 

Priapism. Priapismiwas reported rJrely during postmarketing surveillance 
in pediatric . and adull patients receiving atomoxetine; if priapism is suspected , 
prompt medic:ll allention is required. (Sec Advice 10 Patients.) It 

Tics. In a cont rolled study , atomoxetine did not worsen tics in patients 
with ADHD and comorbid T6urctte's disorder. f I 

SpecijiL' Populations Ipregnancy. Category C. (Sec Users Guide.) 
lactuti(lll. AlOllloxet ine and/or its metabolites are distributed into milk 

in rats; it is' not knuwn whether the drug is distributed into· milk in humans. 
Therefore. :1I01\lOxctine should be used with caution in nursing wornen. 

Pediatric ·Use. Safetv ami efficacy of aiomoxetine have not been estah-
lished in children youngeh han 6 years of age, ' 

Atnmbxetine mhv increase the risk of suicidal idealion in children and 
adolcscenis ~ilh ADJ·ID. In a pooIed analysis of \'2 short-lenn controlled clin
ical studies in pediatric patients with ADHD ( II studies) or enuresis (I study). 
the risk or suieidal ideation wa's ahout 0.4% in those receiving atomoxdine 
versu's 0% in those receiving placebo. One child receiving the drug attempted 
suicide; 110 cOlnpleted suicides were reported. All events representing suicidal 
behavior or thinking occurred in children 12 years of age or younger and oc
cu'rred durIng the ilrst month of therapy. It is not known !whether the risk of 
suicidal ideation in pediatric pUlients extends to long-tenn use of tHe drug. A 
similar ana ly~is of data from ndults \Vith ADHD or major depress ive disorder 
found no increased risk of suicidal ideation or behavior in those receiving 
atomoxetine. The pmenti hl risks of suicidality should be weighed :Jgainst the 
cliniealnced for Ihe drug prior to initiating atomoxetine thera~y in children or 
adole~cents. ,Sec Suicidality Risk under Warnings/Precautions: Waming~ . in 
Cau/ih ll s~ 'I .1 ' 

II Suuden death has been reported in children and adolescents with struci.ural 
catdiac abl10mialities or other serious car~iac conditions receiving usual dos
ages of stimulants. (See Suddcn Death and Serious Cardiovascular Events un
der Wamings/Precaulions: Other Warn ings and Precautions, in Cautions.) 

Temporary suppression of nonnal \~cight and/or height patterns has been 
rep{)rt~d during Ihe firs1 9-1 2 months ofatomoxetinc therapy; however, weight 
and height gains have rebo unded with continued treatment. (Sec Growth Effects 
under W:Jrnings/Precautions: Other Warnings' and lPrecuutions, in Cautions:) 
The gruWlh 'of pediatric pUlicllls receiving atomox:etine shouldlbe monitored: 

Geriatric Use. Safety and efficacy of alOmexeline have not been estab-
lished in geriatric palients. I 

HCllUtic Impairment. Systemic exposure to. alOmoxetine con~entrat i ons is 
increased twofold in patients wit~ modennc hepafic impairment tCllild-Pugh 
class B) and fourfold in those with severe hepatic irnpainnent (Child-Pug!l class 
C). ~Sec DosagGand Administration: Special ~~pulations.) II' 

• Commun Adverse Effects Abdominal puin, t decrea.~ed appetite, 
vomiting, somnolence, nausea, fatigue, irritubility, and dizziness each occurred 
in Sq; or more of children and adolescents receiving atomoxetine in controlled 
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clinical studies and were at least twice as frequent in patients receiving the 
drug as in those receiving placebo. Dry mouth, nausea, insomnia, decreased 
appctite, constipUlion,iatigue, erectile dysfunction. hot flush, urinary disorders 
(urinary hesitation, urinary retention), 'and dysmenorrhea each occurred in 5% 
or more of adults receiving atomoxetine in controlled clinical studies and were 
at least twice as frequent in patients receiving the drug as in those receiving 
placebo. J It 1 "II! I' 

, ' 
Drug .• nteractions 

,. 
I, 

• Drugs Affecting Hepatic' Microsomal Enzymes Potential phar
maeokinctlc illleracti'on (decreased metabolism of atomoxetine) when atornox
etine is used concomitantly with drugs that inhibit the activilY of the cyto
chrome P-450 206' (CYP:2D6) isoe[}zyme. Inhibitors of CYP2D6may increas.e 
plasma concentrations of aiomoxet ine in patients with the extensive-metabol
izer phenotype to such an extent Ihm plasma concemrations of the drug

l 
arc 

similar to those achieved in poor metabolizers. When atomoxctine is used con
comitunily wilh pot'elll C¥P1D6 inhibitors (e.g .. paroxctine, l1uoxetine, quin
idine). or in paticnt.~ with poor~mdallolize r pHenotypes of the CYP2D6 iso'
enzyme. 'the mal1l1 factu~r states ih,it dosage adjustment bf atomoxetine should 
be considered. (Sec Dosage and Administration: Dosage.) However, in vitro 
studies suggc.q that concomi ialll usc of atomoxctine with CYP2D6 inHibitors 
will not inc~case plasma cOllccllIralions of atomoxetine in patients with the 
poor-metabolizcr phenotype.! -, II I" IIJ , 

• Drugs Metabolized Iby Hepatic Microso~al Enzymes Phur
macokinetic interaction unl*ely: evidence to date ?uggests that atomoxetine 
docs not causc clini~ally impp rta!lt inhihition or inducti9n of cyt9chfomc P-
450 enzymes , including CYr IA2.)~YP3A, CYP206, and CYP2C9{ 

• GI Drugs No important phannacokinetic interactions reported with 
drugs that increase gastric pH (e,g., antacids containing magnesium hydroxide 
and aluminum hydroxidc. orneprazole). I 

• Protein-bound Drugs Pharmacokinetic interaction unlikely. In vitro' 
studies indicate that atomoxetine is not displaced from binding sites by, and 
does not displace from binding sites , other high}y protein-bound 'drugs (e.g., 
warfarin. aspirin, phenYlOin,l diazepam) in therapeutic concentrations . 

, ' . ' t . ' 
• Alcohol No change in the inlOxicaling errecls of alcohol when alcohol 
was ingt;sted by it;tdividuals reccivlng atomoxetine . I. I 

• fJ-Adrenergic Agonists Potcntial pharnlacologic interaction (in
creased canliovasculur effects [e.g., increased heart rate and blood pressure]) 
when atomoxetine is used concolnitantly with omlor parenteral .ai-adrenergic 
agonists {c:g .', albuteroJ) .1 Use with caution r I!I'.· • d. 

• Cardiovascula'r Age~ts Potential 'phannacologic
i 

interaction (in
creased hypcrten~lvc effects) with concorl1\tant ' use' of pressor agenL~ (e.g., do-
pamine, dobutamine) und alomoxctine, Usc \vith caution. J,I I. . ,. 

• Methylphenidate No increase in cardiovascular dfects with concom
itant usc of methylphenidate and atOllloxet ine relative to u sc or methylpheni-
dute al dne. ,I, ,I I· I J 

, V 
• Monoamine Oxidase Inhibitors Potential pharmacologic interac
tion (inhibition of catecholamine metabolism ), (See 'Cautions: Contraindica-
tionsl --

Description IJ, .'" 
A[OInoxetine is a selective norcpinephrine-reuptake inhibitor. Atomoxetine 

is not considered a stimulalll ?md also is structurally unrelated to other agents 
used for the treatmehi of ullcntion deficit hyperactivity disorder (ADHD). The 
exuct mechanislll(s) of aClion of atomoxetine in the management of ADHO has 
not heen fully elucidated but, based on in vitro studies, appears to be reluted 
to selective inhibition '01' the presynaptic norepinephrine transporter; the drug 
appears to have minimal ilninity' for other noradrenergic receptors or for other 
Tlcurotransmiller transporters or receptors. 

Atomoxetine is readily absorbed following oral administration. The drug is 
approximatcly 9W;n bound to plasma proteins, principally albumin, at thera
peutic concentrations. AlOmoxeline is metabol ized principally via oxidation by 
the cytochrome P-450 2D6 (CYP206) 'isoenzyme and subsequent gluctironi-' 
dation. Indi viduals who extensively metabolize atomoxetine via the OYP2D6 
puthway exhibit the extensive-metabolizer phenotype, while those who have 
an impaired ability Ito metabolize the drug by this pathway exhibit the poor
lTlelUbolizer phenotype. In patients with the poor-metabolizer phenotype (about 
7% of Caucilsians and 2% of African-Americans), metabolic clearance of ato
moxetine may be decreased; a fivdold increase in peak plasma concentrations 
of atomllxetinc and a tenfold incre.iiie in- area under the plasma concentnrtion
time curvc (AUq have been repdrte~ . in iqdividuals wjth the poor-metaboliz~r 
phenotype relativ~ to thosl .with the extensive-mclUhqlizer phenqtype. The 
mean eliminationlhalf-life of lItomoxelinc is 5,2 or 1l.tl hours in extensive or 
poor metabolizers, respectively. Aiomoxetine does not 'inhibit or induce 
CYP2Do, ' . 'f" I', 

Advice t~ Patients 
,. 

" 

• Importance of providing patient or caregiver with a copy of the manufac
turer's puticm infornlUlion. (medicaLion guide); discuss und answer questions 
aboui its contents (e.g., benefits and risks of atomoxetinc thempy, appropriate 
usc) as needed. Importance of instructing lite patient or caregiver to read and 
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unders tand the contents' of Ih~ medication guide before iniliuling Iherapy and • Reversal of General Anesthesia Flumnzcnil has been shown to be: 
each lime the prescription is refilled. I 1 effective in reversing scdaaioll and restoring psychomotor function in adults 

Risk of suicidal thinking. Imponancl! of palicOis. caregivers. and (;Jmily who received midazolam for induction or maintenance of general anesthesia. 
mcmbcrs limmcdhllcly infonning c1inician l if clinkal worsening. unxicly" ugi- Efficacy wus established in 4 clinical studies in adults who received 5-80 mg 
lalian. panic allacks.1nsomnia. irritability, aggressive behaviors. hostility, im- oflmidazolam :llonc or in conj unction with skeletal muscle relaxants, nitrous 
pulsivilY, restlessness, m.mia, depression, suicidal ideation or behaviors, or oxide, regional or local anesthetics. opiatcs, and/or inhalational anesthetics. A 
unusual chungcs in behavior occur. panic ularly during the lirst fcw months O. 2-mg dose of Ilumazenil ",us administered, follo wed by additional O. 2-mg 
after initiation of Ih~rJPy or following dosage adjusllncnts. '" doses us nL'Cded to reach 11 complete response (up to a max imum of I mg). In 

Patients and/or carc!!ivers should be m.lvised that hepatic dysfunctIon may thcse st udies, 81 % or pulients became completely alen or remained only 
develop rarely. Importance of inConning t:iinicia p immediately if symptoms of slightly uruwsy following total fiumazenil doses of 0.4-0.6 mg (36%) or 0.8-
hepatiC' injury occur lc.g.: pnJ\~itus, j'lUndice. dark urine, upper right-sided ab- I mg (64%). Howev~r. resedation occurred in 10-1 5% of patienl .. who re-
dominallemlerncss, unexplaint\d nu-like symptoms. ' sponded to numazenil. (Sec Warnings: Resedation. ) Flumazenil failed to re-

J hnponance of linfonning clinicinn immediately if adven;c cardiovascular store memory completely as tested by picture recall. In addition, numaz.enil 
effccl<; (e.g .. ch~'i l p'ain, short ness of breath. fainting') ~c4rp , was not as effective in the reversal or sedation in patic'1ts who received multiple 

Importance of infornling clinician illlnt~diately if precipitation ofpsychOlic anesthetic agents in addition to benzodiazcpines. 
(c.g .. hallucinations. dclusionaltliinking) or (flanic symp-toms occurs. • Reversal of Conscious Sedation Flumazcni l ha.'i been shown to be 

I 100po~a~ce of ex.erc ising caution when driving oropcraling machinery umil effect ive in reversing the sedat ive and psychomotor effects of benzudiazepincs 
th~ J ffC(}t~ of Ihe drug ,;m the individual are known. I t when these drugs arc used for diagnostic or therapeutic procedures hut was 
" 'Iiisk- nf' priapism. Importance of see~irig immediate medical aticntioll,if an 

'1, " • J less effecti ve in!complctely and consistently reversing bcnzodiU2cpine~illduccd 
erection persists for more than 4 hours. J amne.'i itl. Effie:ICY was established in 4 clinical stullies' in adull'i who received 
.' .,hnponance of t ak i~g atomoxetinc' exaCily a.'i prcscribed. If:l patient misses an a\'cmge of 30 mg of diazepam or 10 mg of midn7.0lam for .sedation (with 
a do~c of the drug. the missed dose should be takcq as soon as il is rcmet,nbcrcd, or without an opiate) for both inpatient nnd outpatient diagno.'i tic or surgical 
but the amount of atom()xe[ine t.iken within a 24-hour period should nOi sxceed procedures. Flumazenil wns administered as an initial dose of 0.4 mg (2 doses 
the prescribed total daily dosage of the drug. . of 0.2 mg each), with additional O. 2·mg doses administered us needed to 

Ilm ..... m.mce of advising' patient and/or car~"ivers thaLlatomoxctine C'.lpsulcs I" to achieve completc awakening, up to u maximum of I mg. In 11l!.~se studies. 78% 
should not be opcned bcr:lIIse Ihe drug is an Ol:ular irritant; if eye contact of patients rece iving flumllzenil achieved complete consciou sness, but "pprox-
occurs. flush the affected eye(s) with water immcdiutely, obtain JIlcdicaluclvicc. imately 50% of these pmieOls required 2-3 additional doses of the. drug in order 
and wush hand:-; and potelltiall,v confatninated surf"ce'~ as soon a.'i possiblc ~ to achieve this level of consciousness, In IIddition. wh ile most pmients remained 
'I' Impanance of infornling clinician of any history of physical lor mental alen throughout the 3-hour postprocedure observation period. fl!sedation oc-

disorden; (e.g:. cardiovascular disease. liver disease. depress ion). currcd in 3-9% o f these patients. 
Importance of women infonlling clinicians if they are or plan tu become 

] b 'd Pediatric COllsideratiom.· The safety and efficacy of Ilumazenil for 
pregnant or p an t? rcas.t-Iee:. . ... .. ;.1 II . ,. 

Importanc~ of IIlfoomng chOlC(UnS nJ CXlstlllg or contemplated wnCllnutant the reversal of bcllzodiuzepi~c-induced conscious sedation have been estab-
therapy. including prescription and OTC drugs, dietary supp!ement.'i , and herbal lished in children I yean o f age and older. In one uncontrolled clinical trial 
products. as we ll :;s any concomitant iIlnesses/('o~lJitions {e.g .. glaucoma. su- invohing to7 children 1-17 years of age who 11<Id received 1midazolam for 
icidal ideatio:1 or behaviors. cardiuc/cardiovascIJdJar'disease, menIal/psychiatric conscious sedutibn, fluma7..enil was Ildministered at doses of 0.01 mg/kg (max-
disorder. hJpalit 'uisease) . II It /I. ,' J., imum of 0.2 mg) tip to a maximum of 5 doses orju totalldose of I mg. In this 

hnponance of infomliJlf: patients and/or caregivers Of other i'mponant pre- study. 56% of the children achie\'ed complete consciousness within 10 minutes 
cllutionary infonn:.uilln. (Sl'e CaUlions.) . 'J' of flumazenil administnllion. but 51 % o f them required the maximum number 

Overview. (sec Users Guide). For udditiunal information on.this drug of doses of the drug allowed for initial treatment in order to achieve thi o.; level 
until II more detailed monograph is developed lind published, the manu- o f con:-ciousncs::;. In addition, approximately 12% of the patients lall of whom 
racturer's labeling should be consulted. It is e.l'Sclitiai that the m:lOufuc- were 1-5 years of age) who achieved complete consciousness following nu-
lurer's labclinJ,: be consulted for more detailed information on usual CUll- mnzenil administrmion e~pcrienccd resedat ion within 19-50 minutes of initial 
lions. precautions, . CIIotraindications. potential d ~'ug interactions. atimillls tr:ltion of the drug. Ep\soocs of resedation were reverlted by addilional 
laburulOry jest interfJrcnces, nnd acute toxicitYt ' ' doses of Ilutnazenil. However. the manufacturer states that Ille sufety und er, 

1"11 licacy of repc.lled numazenil administration in pediutric p:uienls experiencing 
resed'ltion have /lot been established. ! Preparations , 

E. ... Upicnts in cotmllerciully available drug prcpamtions' limy hitve clinically 
important effects in some individuals: consult specific product labeling fot&wils. 

JI' ' . Q f III (.1:hJ '" 
Atomoxetine Hydrochloride I , 

Oral 
Capsules 

" n 
II 

I, I 11 ( 

,,' 

10 mg (of atomoxetine) 

18 mg (of atomoxetine) 

II 25 "1g (01 alomO)(eline) 
140 mg (of atomoxetine) 
'1 60 mg (of atomoxeline) 

80 mg (of atomoxeline) 

tOo mg (01 alomoxetine) 

StraHera'", Lilly 

SlraHera; , Lilly 

~Irattera~ , Lilly 

Stra"era ~ , Lilly 

Sirattera", Lilly 
Strattera- , Lilly 

Strattera~ , Lilly 

Sdrl'lr, / Hnf~i",,, OI;I~l/l(r ~lJU~. « C"f'.\n.~h/.I"ly : cxu . '\nJ ~n<'''11 S'''-U/J' "r IIMIIJ, ·S.ptrfll 
f'11i1'."W~u., . I"'·. 

'1, ,] 

r I, • ~ 

liluma~enll , ,. 
,I I I J 

~, Flumazcnil. a I A-imida1.Obenzodiazcpine <.!crivmive. is a bcnzodiazcpine 
antagonist. I h! 

1 :1 
" Uses 'i " 

r: AlIInazeni l i!O used in adults for the complete ior pania! reversal of benzo
diaiepine-indllced sedation when bcnzodialepines '1re used ror induction or 
malnten'ance Mlgen'eral anesthesia or for diagno;aic or therapeutic proced urd 
(i.e., erlnsciou's sed.irian) and for the managcmcn't of benzodi:l7.epine intmi
cal'ion. Rumazcnil also is used in chi ldren 1-17 }'cun; of age for the fCvcrsal 
of bcnztXIi:lzepine-induced sedation when bcnzndia1.epines arc used fm diag
nost ic or therapeutic proced ures. The manufacturer stmes , thm the safety !l\ld 
efficacy of Ilulllazenil have 1101 been established in pediatric ptuicnts for re
vers:d of henzodiazepine-induced sedation when bcnzodim:epines are used for 
induction of general unesthesia, for the management of bcnzodiazepinc into:\
ication, nor for the resllsci tation of neonates. (Sec Special Populations: Pcdi· 
all'ic Wse.J 
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_ , ,lenzudialcpine Ovcrdosage , II,Flumazenil is used in adults for the 
management of bcnzodia1.epine O\'erdosage. The ,drug is an :ldjunct to. not a 
rcpl:lcement I'm, appropriute,sl1Pportivc and symptomatic measures (e.g .. ven
tilatory and circuiatory suppon) in lhe manage'!1ent of benwdiazepine over
dosage. Because patients ndmi ued 10 hospitals for drug overdoses may have 
ingested multiple substallee.~ nnd/or,are1bei ng treated for concomitant illnesses 
(e.g .. depression. substance ahl;SC), the pn;sencc of coni;aindications or pre
cautions, which may limiLlhc usc of ilumazcnil therapy. should be considered. 
(Sec Contf4!indications under Wamings/Precnu\ions, in Cautions.) Flumazenil 
has no known benefi t other than reversal of hcnzodinzepine-induced sedation 
in seriously ill patients with multiple-drug overdosa'ge. and the drug should /lot 
be used in cases where seizures (from any jcausc) urc llikely_ In addilion. the 
manufacturer warns that Ilumazen il should 1I0 t. be used in paticnts with serious 
cyclic depressnnt overdosage. (Sec Drug Imerac:ions: Cyclic An,tidepressanls.) 
For irfomlation un Ihe,pathogenesis, t1Hmifeslatio~s. and treatment of benzo
diazepine overdosnge. sec Acute Toxici ty in th~ .Ben7.0diazepine.'i General 
Statement 2K:24.08. 

Efficacy 101' f1umazenil has been established in '2 studies in patjent.'i who 
were presumed to have taken an overdo~e of a benzodinzepine, either alone or 
in eombinati0n with a variety of other agenL'i. In these studies. of patients who 
were proven to have taken a beolodiazepine, KOli;' of those who received flu
mncllil responded with an improvement in leve! of consciousness. Of those 
who resp~)flded [0 llumazenil,,75% responded to a tOlal do~e of 1-3 mg. How
ever, rcvJrsal of sedUlion wus assodUied with an increased frequency of symp
IOms of eNS excitation, and 1- 3% of palients who received ,Ilumazenil were 
treate,d for agitation or,anxiety. ' 

• Other IUses The manufacturer states thut the safety and emcacy of 
Ilumalenil for the treatment of henzodiazepine dependence or for the manuge
menl of protfllc[ed bcnzodiazepine abstinence syndrome have not been estab
lished and therefore such use currently is not recommended. 

• General Flumazenil is aomi~istered by rapid (over 15- 30 seconds) IV 
injection through a freely flowing IV infusion into a large vein. 'Because o f the 
risk. of local irritation. the drug is recommended for IV usc only. und ext rav
asation into perivasculnr lissues should be 'avoided. Patients should have a 
secure airway and established IV access prior to udministrJtion of tbe drug. 
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Carbamazepine 

Phenytoin appears to be distributed into milk in smallllmounts. 

• Elimination FOllowing oml administration. the plasma hair-life of 
phenytoin averages about 22 hours, although the half-lire has ranged rrom 7-
42 hours in individual patients. The plasma half-life of phenylOin in humans 
following IV administration ranges rrom 10-15 hours. 

TIle major route of metabolism or phenytoin is oxidation by the liyer to the 
inactive metabolite 5-(p-hydroxyphenyl)-S-phenylhydantoin (HPPH). Because 
this metuholism is a salUrable pmc~s~ , small increases in dosage may produce 
subslamial incrcuses in plasma phenytoin concentrations; the steady-state pla<;ma 
concemmtion may double or uiple rrom a 10% or more increase in dos:lgc, 
possibly' resulting in toxicity. HPPH undergoes cntcrohepatic circulation and is 
excreted in urine .. ia glomerular filtr..ltion and tubular secretion, mainly as the 
glucuronide. Approximately 60--75% of the dnily dos~ or the drug is excreted in 
this ronn. Othcr minor metabolites also appear in urine. In therapeutic doses. 
approximately I % is excreted unchanged in urine ; in IOxic doses, up to 10% of 
the ingested drug may be excreted unchanged by the kidneys. 

Following equal doses or phenytoin, 10t'll plasma phenytoin concentrations 
arc lower in chronic uremic patients than in nOn-uremic putients which suggests 
an altered metabolic disposition or the drug in patients with uremia. 

Chemistry and Stability 

• Chemistry Phenyloin is a hydanloin-derivulive anticonvulsant. Phe
nyloin occurs as :1 white powder and is practically insoluble in water, soluble 
in hot alcohol, and s lightly soluble in cold alcohol. TIle drug has an apparenl 
PI<.. of !W6-S.33. Phenytoin sodium occurs as a white, hygroscopic powder 
and is freely soluble in water, soluble in alcohol, and rreely soluble in warm 
propylene glycol. I·" ' 

Aqueous solutions of phenYlOin sodium gradually absorb carbon dioxide. 
and the drug undergoes panial hydrolysis 10 phenytoin, resulting in turbill S(J ~ 
lutions. TIle drug is more stable in propylene glycol. Commercially available 
phenytoin sodium injection is a sterile solution of the drug contain ing 40% 
propylene glycol and 10% alcohol in waler ror injcction. Sodium hydroxide is 
added during manufacture of the injection to adjust the pH to 12. Each 100-
kg phenytoin sodium capsu le comains approximately 0.35 mEq or sodium. 
and phenytoin sodium injection contains about 0.2 mEq of sodium per mL. 

Extended phenytoin sodium capsu les are ronnulated so that they undergo 
slower dissolUlion with more prolonged :lbsorption than prompt phcnytoin so
dium capsu les. 

r· I' I 

• Stability Commercially available phenytoin oral suspension unci tub
lets, and e.\tended and prompt phenytoin sodium capsules generally should ,bc 
stored in tight containers at a room tempemture less than 30°C, although one 
manufacturer recommends slOrage of theirextendcd phenytoin sodium cllpsulcs 
(PhenYlck· ) at cOnlrolled room temperatures or 15-30°C; the extended c:lpsules 
should be protet:h_'tI from light and moisture and the oral suspension should be 
protected rrom rreezing and light. Phenytoin sodium injecl ion shou ld be stored 
m 15-30°C; frce7.ing should be avoided. A predpitate may ronn if the injection 
is refrigerated or frozen: however, this will dissolve after warming to room 
temperature. Slight ye llowish discoloration of the injection will nOI ,llffe.:t po
lency or efficllcy, but the injection should not be used ir the solution is not 
clear or if n precipitate is present. Precipitation of rree phenytoin will occur at 
a pH or 11.5 or less. 

Phenytoin sodium injection is physically and/or chemically incompatible 
wilh somc drugs. bUI the compatibility depends on seveml ractors (e.g., con
centrations o r thc drugs, specific diluehts used, resulting pH, tcmpcr..lture). 
Specialized references should be consulted for specific compatibility infor
mation. 

For rurther infurmation on chemistry and stability, pharmacolog)'t phar
macokinetic.'i, uses, cautions, acute toxicity, drug interactions, and dosage 
and administration of phenvtoin, sec the Anticom'ulsants General Stlltement 
28:12. . t I ' 

Preparations 

Excipients in commercially available drug preparalions may have clinically' 
imponant errects in some individuals: consult specific product labeling rordetails. 

Phenytoin 
Oral 
Suspen'sion 125 mg/S mL· 

Tablets, 
chewable 

50 mg 

Phenytoin Sodium 
Parenteral 

Injection 50 rng/mL' 

,-
Dilantin-125*, Pfizer 

Phenytoin Oral Suspension 

Dilantin" Infatabs", Plizer 

Phenytoin Sodium Injection 

-J.\'J.il~hk rrl!1lI unc \lr mol'\: manufacmrer. dimihmm. andJnr Itt'.lCh~cr hy gellt'rk (r.onprnpricl~ryl Mnt! 

Al'iTICUNVULS,\/'I.'TS, MISCELLI\Nf.OUS 

Phen)'toin Sodium, Extended 

28:12.92 

Oral 
Capsules 30 m9 

100 mg· 

200 mg' 
300 mg· 

Dllantln " Kapseals", Pfizer 

Dllontln !> Kapsealst> , Pfizer 

Phenytoin SodIum Extended 
Capsules 

I· Phenytek", Mylan 
q PhenytekK , Mylan 

- Jni l.:lbk {mm une nr ilIOn: rn:1l1U faclUn:r. distribu lOC. anJJIlf rep:ttl;~l;er by generic (nonJlfOl1fielary) rume ., 
Phenytoin Sodium, Prompt 
Oral 
Capsules 100 mg· Phenytoin Sodium Prompt 

Capsules 

·"~~ilabk rmm IIiit' ur rlIm~ rn.lnUrIll:IUreT. di~lrilllHur, and/or repad:uJ;c r by scneri!: (nonpmprietmy) n~mc 

t Uw: is nIH currenlly inc1ulled in Ihe labeting appflHed hy lhe US Food and'Drus Admini~lrulion 

Sr/fclrd Rr ,-j~i''I11 AfI" ·' ~()()9 . 0 C"l'yri.~hl! Srfl/("'~r 1974. Amt rirurr SorielY of Hru/lh·SYJlrm 
P',u"""cis/J . I"f' 

, , 
, , , 

ANTICONVULSANTS, MISCELLANEOUS 
/, 

Carbamazepine 

28:12.92 

11 II I L I III 

• Curbllmazepine is an iminostilbcne.derivative that is1used as both an anti
convulsant and ror the relief of pain associated with trigeminul neuralgia (tic 
douloureux) as well as for various psychiatric disorders. , , 

-, / 
Uses 

iii Seizure Disorders Carbamazepine is used in adull'i and children in 
the prophylactic· management ofpanial seizures with complex symptomatology 
(psychomotor or tcmporlll lobe seizures), generalized tonic-clonic (gr.rnd mal) 
seizures, and miXed ~ ei zure patterns th.1I include panial seizures with complex 
symptom:lIology, generalized tonk-clonic seizures, or other purtial or gener
alized seizures. Patients with partial seizures with complex symptomatology 
appear to show greater improvement during carbarnazcpine therapy tha'n pa
tients with other types df seizures. Although thc Ilrug is userul in the manage
ment 'of mixed scizUrb , the response in patients with mixed seizures may be 
variable. The dmg' is inefrective in the mart;Jgcment or absence (petit ma\) 
seizures or my~lonic , and ;Jk;ne.ti~ seizures.. . . 

Carbamazcplllc may be adm lnlsten..-d concom nanlly With other antlconvul
sants such as phenYloin, IphenobllrbitaJ, or primidone. However, the drug should 
be 'Idministered widl cllulion in conjunction with those anticonvuls;Jnts that 
produce toxic effects s imi lar to c;Jrbamazepine such as phenacemidb (no' longer 
commercially avniluble in the US), mephcnytoin, or trimethadione or para
methadiune (h'illh no Ilmger commercially available in the US). ' , 

, j 'f I I 

• Neuropathic Pain C:lrbam<lzepine is used in the symptomatic treat~ 
ment or pain associated with true trigeminal nel\ralgia. Carhamazepille i.~ lIot 
a .~ill1plc anl1l.r.:f'Sil · ,,"d J/wlfld not be administered casl/ally for relief of,ril'iol 
facial pain. Allhough ,~ome patients with glossopharyngeal neuralgia may re
spond to carbamnzepine, the drug usually docs not provide relief in facial pain 
rrom c~uscs ptl~er than trigeminal neura l gi~. Some patients , with trigeminal 
neuralgia who dId not respond to carbamazcpme have been successfully treated 
wilh combined carbamazcpine-phenytoin therapy. T ,. 

Like cenain other anticoh u[sants. carbamalepine also has been used for 
the symptomatic treatment of chronic pain arising from o ther peripheral neu
ropathic syn'dfomcst, including pain of di:lbelic neuropalhyt. (See Uses: Neu
ropathi~! Pain, in the Anticonvulsants General Statement 28: 12.) ' " , " 
• Schizophrenia Carbamazepine h:l.'; been used in the symptomatic 
management of the acute phase of schizophreniat as an adjunct 10 therllpy with 
an antipsychotic agen~ in patients who fail 10 re!>pond to an adequale trial of 
the ant ipsychotic agent alone. For adjunctive therJpy wilh an antipsychotic 
agent. carbamazepino generally is administered at the same range in dosage 
and ther:lpeutic plasma concentrat ions as in the management of seizure disor
ders and bipolar disorder. Thc American Psychi14tIic Association (APA) states 
that, with the exception or schizophrenic , patients whose illness has strong 
affective components" carbamazepine therapy aloll(, (Le., monothernpy rather 
than adjunctivc therapy) has nOl been shown to be substantially effective in the 
long-Ienn tr~eatment of schizoplire'nia. For additional infonnation on 'the man
agement qf schizophrenia, sec Uses: Psychotic Disorders, in the Pheno!hiazines 
General Statement 2~: J 6.08.24. 

• Bipolar Disorder Curbamazepine has been used alone or in combi
nation with OIher drugs (e.g., antipsychotic agents) ror the tremmenl and pre
vention of ucute manic or mixed episodes in patients with bipolar disorder. 
However. results of clinic:11 'studies of the drug in the management of bipolar 
disorder have been inconsiSlenll lind the APA currently recommends Ihat car
bamazepine be reserved for patients unable to tolerate or who had an inadequate 
thempcutic response to lilhium and valproate (e,g .. valproic acid, divalproex). 
For further inrormation on the management of bipolar disorder, see Uses: Bi-
polar Disorder; in ILithium S:llts 28:28. I' t I' 
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Carbamazcpino r t, A NTICONVULSA1IiTS, MISCEI.L,\ NEOUS 

• Other Uses Carbamazepine has been used for ule management of ag
grcss ion (c.g., um:oJl\rollcd rage outbursts) and/or luss of cuntrol (dyscontrol) 
in patients with or without an underlying seizure disorder (e.g .. as features of 
intermittent explosive disorder. conduct disorder, antisoci,,1 personality disor
der. borderline per.-lonality disorder. dementiaH, alcohol withdr..twal syn
dromet. relief of neurogenic pain and/or control o f scizures in a varielY of 
conditions including " lightning" pains of labes dorsalist, pain and control of 
paroxysmal symptoms of muhiple sclerosist. paroxysmal kincsigenic cho
reoathetosis!. KlUver-Bucy syndromet, post-hypoxic ac tion myodonust, acute 
idiopathic polyneuritis (Landry:.'Gui llain-O"rn: syndrome )t. pai n of posttrau 
m;lIic parcsthesiat . lllld. in children. hemifacial spasmt and dystoniat. T11C 
drug also has been use Li for its antidiuretic effects in the management of neu
rohypophyseal diabetes insipidust; however. bthcr less toxic agents arc avai l
able. and patients with primary polydipsia and polyuria have shown signs of 
watcr !ptpxicaljon ~uri~ll car~~mazepine therapy. 

Dosage and Administration 
• Administration Carbamazepine convcmionaltablets lIml suspension 
are administcred orully with meals. The oral suspension should be shaken well 
before administratiun. To minimize loss of carbamazepine oral suspe nsion dur
ing oral ndministrtl tion via a nasogastric lUbe (secondary to adherence to PVC 
tubing). the suspcnsion can be diluted with an equal voluille of di luent (e.g .. 
sterile water, 5fJb dextrose. 0.9% sodium chloride) prior 10 adm in istmlion. ("om
bined with flushing of the tube with lao mL of Ihe diluent after administr:l1ion . 
... Because a rubbery. orange substan(c was noticed in' thc stou[ Or a patient 
who ingested chlorpromazine oral solution immediatcly aftcr ingesting cmba
mazcpinc-oral suspension and slIMcqucnt tcsting has shown Ihat mixing car
bamazcpinc (lral suspension with chlorpromazinc or Ihioridazine oral solution 
results in a rubbery. or-Inge precipitate, Ihe manufacturer recommcnds that 
curbllmal.1!pine orlll suspension not be administered with other liquid prepara
tions. In addi tion. it is not known whether the dC\'c\opmcnt or this precipitate 
results in dccrcased bioavai lability of carbamlll..cpine or the olher drugs. 

Extended-relcase tablcts of carbllmazcpine (TegrctoI S-XR ) should be swal
lowed whole and n()t be broken or chewed. T11e manu facturer statcs Ihat the 
extended-rclcusc whlds should be inspected visually for chips or cruck.~ and 
that dart,aged tablet s sh()uld not he used: Because the coating of the extended
r'Ctea.~c lablet is not absorbed, it may be n'oticeable in the Sl()()[s. The extcnded
rcleasb lahici fonl1ulatio ri of carbamazepi ne is adminislered twice daily. When 
pat ienls 'arCl sw ilch.ed rrom conventil,rtal dosage fonns to the ex tcnded-relcasc 
tlltikt~ of 1.:1Irbamazepine. the saille total daily dosage is then administercd in 
2 dtv,udl d().~ Js , t 

','1 Exle nded-rcJc;lse capsules of carbamazepinc ((,arbatrnl '"') may he. opened 
:md thl! hemls ,~prinkkd over food (I! .g ., a teaspoonful of appJcsaucl!). Extelided
rcleash'capsules of carbu r+,azepinl! and Iheir cOnlent.~ should not be chc\vcd \)( 
crushcd. In addition, thc extended-release capsules of carh:unazepine may he 
takcn without rcgard 10 meals. P:!tients receiving total dai ly .c;lrhmmlzl!pine 
dosages df 4(lO'mg or grcater' in other preparations may be sw itched 10 the 
cxtended! r~ lcase capsules; the same tntal dai ly dosage is then ;ldminish.:rl!d in 
:2 div ided doses. I I 

Pallents who arc I.:urrently receiving or beginning l the~apy with carlkuna
zepine and/or ;lOy ,other anticonvulsant for any indic:uion should be d o:-cly 
monitored for the emergence or worscning of dcprc~sion. suicidal thoughts or 
behavior (!.uicidality ). ;lOd/or any unustial changes in inood or hehav ior. (See 
Cautions: Nervous System Effects ;lIld see Cautions: PrecaUlions and COlltrJ· 
indications.) I' 

. Dis'pe1tsi"g and Adm'illistratioll Precautions Because o f simil:lr
ity in spelling tx! tween Tegretol- or Tegre!o'- -XR (trade names fo r carbama
i epinc) and Toprol-XU· (a Irade name for melOprolol succinale, a t3-adrenefg. ic 
blocking algcnt), the potential exists for dispensing emm involving these drugs. 
Accnrdipg to me,di,cu.tion error repons. Ihe overlapping ta~lel strengths ( 100 
and 200 mg) between Tegreto)·» or Tegretn[- -XR and Toprol-XLfi :md Ihe fuct 
that theSc Urugs were stored clos~ ly togcther in pha~acies also may have becn 
cbnfributing fadtors in causing these errors. Therefore. extra' care 'should be 
exerci scd to ensure the accuracy of both oral and written'prescriptions for these 
drugs. IThe manufacturer of Toprol!XL'" also recommel1d .~ that phummcists 
assess various ,measures of avoiding dispensing errors and implement them as 
apr'roprintc (C,g .. by verifying :tll onlers fur Ihese drugs by citing bot h the tnlde 
and generic names to prcscribers. att:lching reminders to ph armacy shelves. 
separating the drugs'on phllmulcy she lves: coun scling patients). (See Cautions: 
Precautions and Cont railldicll1ions.) 

• Dosage Dosage of c:ubamazepine must be carefully and s lowly ad
justed according to indi vidual requirements and response. Ii is impon:uu to 
begin' therapy \"'ilh " low dos~ge and to proceed slowly when increasing or 
decreas ing the dosage of the drug. When carbamazepine is added to an anti
convulsant ther.lpcutic regimen; the 'dhlg should usu .. lly be added gmdu<l lly 
while the other anticonvulsmit(s ) is mllintaincd or gradually decreased. Cur
bamazepine should be withdrawn slowly to avoid precipitating seizures or 
status epilepricus. t· .1 If.luf)! 

Because a given dose of carbamazepinc-administered as thc oral suspension 
will produce higher peilk concentrations of the drug than ,when administen .. '1..1 
as tllbleL'I. thempy wi th the oral suspension should be iniliated with low. fre 
quent doses (c.g., 50 mg 4 times daily fo r children 6-- 1.2 years of uge) and 
increllscd slowly to reduce the risk of adverse effects (e.g .. sedation). Aller
mHivcly. if rapid achievement of therapeutic plasma conccntnllions llOd control 
of se izures is necessary . an oral loading-dose regimen with carbamuzepincoral 
suspens ion can be employed. When tr:msl"crring lpalients from Iherapy with oral 
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tab[ets to the oral suspens ion. the total daily dose administcred as tablets should 
be divided into smaller. more frequent doses of the suspension (e .g .. transfer 
from twice-daily divided dosing of tablets to thrice r;\ times)-dllily divided 
dosing of the suspension). 

Seiwre Disorders T11e usual initial dosage of carbamazepi'ne for the 
management of seizure disorder~ in .. dults and children older than 12 ycars of 
age is 200 mg twicc daily as tablets or 100 mg 4 times daily as the oral sus
pension. 0 6sage is increased hy up to 200 mg daily at weekly intervals using 
a 3 or 4 times daily divided dosing regimen until the optimum response is 
obtained. Dosage gener..tlly should not exceed I g daily in childrcn' 12- 15 years 
of age :md \.2 g daily in patients older than 15 years o f :lge; however. some 
patients have required up to 1.6-2.4 g daily. When adequilte seizure control is 
achieved. dosage should be adjusted to the minimum cffect ive level. which is 
usually 800 mg to 1.2 g dail y in adu lts and chi ldren older than 12 years of age. 

In ch ildren 6-12 ycars of age. the usual inilial dosage of carbnmllzepine is 
100 mg twice daily as wblets or 50 Illg 4 ti mes daily as the oral suspension. 
Dosage is increased by up to 100 mg daily at weekly intervals us ing' 11 3 or 4 
times duily dividcd dosing regimen unli[ the optimum response is obtained. 
Dosage generally should not exceed I g duily in' children 6- 12 years of agc. 
When adequllle seizure control is achicved, dosage should be adjusled to the 
minimum clTective leve[. which is usually .:JOU-HOO mg daily in children 6-12 
years of age. 

In children younger than 6 years of age. the initial daily dosage of cllrba
mazepine given as conventionul iab[ets or oml suspension is 10-20 mg/kg in 
2 or 3 divided doses (as tablets ) or 4 divided doses (us the oral suspension ). 
Optimal clinical response in chi ldren younger thun 6 years of age generally is 
achie vcd at daily maintenance dosages of less than 35 mg/kg. If satisfactory 
cl inical response has not been llchieved, plasma carbmnuzepine concentrations 
should be obtained to dctemline whether they arc in the ther:lpeUl ic range. The 
manufac turers sta tc that safety of l'arbamazcpinc dosagcs exceeding 35 mg/kg 
in 24 hours in children younger thun 6 yenrs of age h:l~ not been established. 

Thempeutic serum carbamazepine concenlrations can be achicved more 
rapidly (in about 1 hours) by the use of an om l loading-dose regimen with the 
oral suspension , prefe rably in a cl inic or hospital seu ing where plasma con
centrations and the patienl can be monitored closely. Inlhis regimen. an initial 
oral loading dose (as the oral suspension) of R rng/kg. in children 12 years of 
uSc und older or 10 mg/kg in chi ld ren younger than 1:1: years of age is adm in-
istered for the rapip control of seizurcs. ,1.11 

Neuropath;c Pain For the sympt omatic tr9lllmCIH nf pain associated 
with tri geminal neuralgia. the usual inili:l[ adult dosuge of carbamazepine fin 
the lirst day of thempy is 100 mg twi ce daily as tablets or 50 mg 4 times daily 
us thc oral suspension. Dosugc mny tic increllsl!d gradual1y 'by up to 200 mg 
dui[y using IOO-mg inr.:rements every 112 hours for tub[els or by using 50-mg 
illcremeOis 4 times daily for the. oml suspension uniH puin' is relieved. The 
dosage necessary to relievc pain may range from (lOa mg to 1.2 g daily; daily 
dusuge shou ld not c.'\r.:eed 1.2 g. After cont((11 oflpain is ach ievcd, mainicnance 
dosages of 4fX}....H(}O mg daily usually arc. adequatc; however, some patients 
may rcquire as lilllc:ls 200 mg daily while others may rctjui re 1.2 g dai ly. At 
leas t once every 3 mo.nths throughout c:lrbamazepinc thcrapy for trigeminal 
ncuralgia. an lluempt should be nmde 10 dccrease dosage to the minimum ef-
fec tive level or to discontinue ,thc drug. I, 

Bipolar Disorder Although dosage of carham:ll..cpine for the manage· 
ment o f bipolar disorder has not heen established . expens genernlly recommend 
ad ministering the drug at the same range in dosage and Iherapeut ic plasma 
concentmtions a.~ in tbe management qf seizure disonlers. In patients older than 
12 years of age. the usual initial dosage of carbumazcpine fo r Ihe munagement 
of bipolar disorder is 200--600 mg dai ly, given in 3 or 4 divided doses. Dosage 
may be titrated upward accoiding t(l :patient re~JXlOse and tolerability. In hos
pi lali zed 'patiell\s wi th acute mania, dosages muy ·be ' increased as tolerated in 
200' mg daily incremenls up to ROO mg 10 tl g duily. with slower increases 
thereafter as indicalcd. Howc\;er. dosages shhul cf /lor exr.:eed 1.6 g daily. In less 
a'cutely i'lJ (lulpatien'ts. dosage 'adjusllnents shliuld be slower because r..tpid in
crea~es may' cause patients to deve'lop adve r~t! GI' (c.g .• n ilUsca~ vomiting) or 
nervous system (c.g .. drowsiness. dizziness. ataxia. clulllsiness, diplopia) ef
fer.:ts. If such adverse effects occur, temporary dosage reductions should be 
considered. Dosage may be increased agllin more slow ly once these adverse 
effects have been resolved. Mainten·anr.:c dosag~s of curbumazcpine average 
about I g d:lily bUI may range from 200 mg to 1.6 g. daily in rouline clinical 
practice. I , 

Cautions 
• Hematologic Effects Although transient or persistent. minor hema· 
tologic changcs (c.g .. decreased Icukocytc counts) ure not UllcommOIl, Ihe risk 
of serious carbamazepine-induced hematolog ic toxicity appears to be low. 
Deaths rrom apl,\slic, anefUia have occurred rarely following carbamazepine 
(herapy. Other licmatopoietic complic:nions assol'i:llcd with the drug include 
leukopenia. ' agranulocytosis; eosinophilia . leukocytosis , thrombocytopenia. 
pancytopenia. bone marrow depress ion. and purpura. Although data from a 
popu lation-based. casc-control study indicate Ihut the risk of developing aplas
tic anemia or agranulocytosis in patiems receiving carbamnzepinc is 5- 8 times 
greater than Ihal in the general population. the overall risk of these reactions 
in the untreated general population is low fabo ut 6 cuses per mi llion population 
per year for agranulocytosis and aboul :1: cases per million population per year 
for aplastic ancmia) . Transieni or pers islent decreases in platelet or leukocyte 
count s are not uncommonly associllled with carbamazepine usc, but currcntly 
available data do nol pennit accurate estimates of the incidence or oUlcome of 
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these elTects: however, the vast majority of cases of leukopenia reportedly have 
not progrc.~sed to aplastic anemia or agranulocytosis. In addition, because the 
apparent frequency of minor hematologic changes progressing to agranulocy
tosis and aplastic anemia is very low, the vast majority of such changes ob
served during routine, periodic hematologic moni toring of carbamazepine
trcaled patients arc unlikely to be signa ling the impending development of 
either abnonnality. Nonetheless. detenn inution o f baseline hematologic func
tion should be perfonned prior to initiation of carb<lmazepine thempy, and 
patients exhibiting ubnonnali ties during thcmpy wi th the llrug should be mon
itored clo.~e ly. (See Cautions: Precautions and ContmindicUlions.) 

• Dermatologic and Sensitivity Reactions Serious and sometimes 
fata l dl!nnatologic rC<lclions, including toxic epidenn<ll necrolysis <lnd Stevens
Johnson syndrome, have been reported in patients receiving carbamazepine 
therapy. These reactions arc estimated to occur in 1-6 per 10,000 new users 
of the drug in countries with mainly Caucasian populations; howeve r, the risk 
in some Asian cQurnries is estimated to be approx.imately 10 times higher. 
Retrospective, case-control SlUdies in patients of Asia!) ancestry have demon
stmted a strong association between the risk of developing Stevens-Johnson 
syndrome and toxic epidermal necrolysis with carbnmazepine therapy and the 
presence of human leukocyte anrigen (HLA)-B '" 1502, an inherited allelic v<lr
iam of the HLA-B gene. The HLA-B '" 1502 allele is found almost exclusively 
in patients with ancestry across broad areas of Asia (including Han Chinese, 
Filipinos, Malaysians, South Asian Indians. and Thais), although marked vari
ation exists in it'> prevalence among various Asian populations. Greater than 
15 1)'0 of the population is reportedly HLA-B "' 1502-positive in Hong Kong, 
TImiiand, Ma laysia. and pans of the Philippines compared with about 10',';0 in 
Taiwan and 4% in Nonh alina. South Asians, including Indians. appear to 
have an imennediate prevalence of HLA-B'" 1502, which averJgcs about 2-4% 
but may be higher in some groups" HLA-B "' 1502 is present in less than 1% of 
the population in Japan and Korea and is large ly absent in individuals not of 
Asian origin (e.g .. Caucasians, African-Americans. Hispanics, Native Ameri
c,ms). 

The US FoocI and Drug Admin istnuion (FDA) and Ihe manufacturers of 
carhamazepine recommemJ thai patients with anceslry in genetically ai-risk 
populations be screened for Ihe presence of the HLA-S "' 1502 allele prior to 
initiating carbamazcpine therapy. In deciding which putiCllIS to screen, the rates 
provided llbove for the prevalence of the HLA-B '" 1502 allele may provide a 
rough guide; howe\'er, clinicians shou ld keep in mind the limitlllions of these 
ogures because of the wide variability in rates even withi n ethnic groups. the 
difliculty in ascertaining ethnic ancestry. and the likelihood of mixed ancestry. 
High -resolution HLA-B* [502 typing is reconl/nended in genetically at-risk 
patients; the test is considered positive if I or 2 HLA-B "' 1502 aJlcJes arc de
tected and negative if no HLA-B* 1502 alleles arc detected. Patients testing 
positive for this allele should nOi reccive curbamazepine therupy unless the 
benefit c1ear[y oUlweighs the risk. Patients who 'Lre found to be negutive for 
the allele ilre thought to have a low risk of developing Stevens-Johnson syn
drome and toxic epidennal necrolysis. In addition, ovcr!:lO% of curbumuzepine
trc:lIed patients who will experience Steven.~-lohnson syndrome and toxic ep
idennal necrolys is dcve lop these reactions within the first fcw months of 
therapy; this infonnation may be considered in detennining the need for screen
ing genetically at-risk paLients cuneOlly receiving the drug. 

The HLA-S "' IS02 allele has not been found to predict risk of less severe 
udversc denn:uologic reactions assoc iated wi lh carbamazepine (c.g., multiple
organ hypersensiti vity reactions. non-serious rush such us maculopapular erup
tion). However, limited evidence suggests that HLA-S*1502 may be a risk 
fllctor for the development of Stevens-Johnson syndrome and toxic epidenna[ 
nccrolysis in p<ltients uf Asian ancestry who arc receiving other anticollvu lsants 
associated with these reactions (e.g., lamotrigine, fosphenytoin, phenytoin). 
Avoidance of such drugs should therefore be considered in HLA·B '" 1502-pos
itive p<ltieIlL'i when altemative therupies arc otherwise equ:Llly accepwble. 

FDA und the manufacturers caution tlwt application of HLA-B*1502 gen
olyping as a screening tool has important limitations and must never subst itute 
for appropriate clinical vigilance and paticnt management. Many HLA
S*1502-positive Asian patients treated with carbamazcpine will never develop 
Stevens-Johnson syndrome and toxic epidermal necrolysis. and such reac tions 
may deve lop infrcquently in HLA-B <fo 1501-negat ive patients of any ethnici ty. 
The fole of other possible factors, such as anticonvulsant drug dosage, com
pliance. concomitant medications and illnesses , in the deve lopment of, und 
morbidity from, these reactions and the level of demlutologic monitoring has 
not been adequately studied to date. 

Other adverse dennatologic effecls of carbamazepine include pruritic, er
ytllem:uous. and maculopapular rashes (e.g., maculopnpu lar eruption); uni
caria; photosensiti vity reactions; altemtions in skin pigmcntution; and exfoli
ative dcmmtilis. In addition. erythema multifomle :Llld nodosum Ilnd 
development of. a lupus erythemalosus-like syndrome or aggravat ion of sys
temic lupus erythematosus have been reponed. Alopecia also may occur. Al
though a causa l relationship has not been established, hirsutism ha'i been re
ported r..trely in patients receiving carbamilzepine. 

Multiple-organ hypersensiti vity Ieactions occurring days to weeks or 
months after ini tiation of carbamazepine ther..Jpy have been reported rarely. 
Manifestations may include (but are not limited to) fever. rashes, vasculitis, 
IYlllphHdenoputhy, disordeni mimicking lymphoma, arthralgia, leukopenia, eo
si nophilia. heputosplenomegaly. and Hbnonnallivcr function test resuils.lltese 
manifestat ion.~ may initiully be mild lind may occur in various combinations 
and nOi necessarily concurrently. Various organs. including but not limited to, 
liver, ski n, immune system, lungs. kidneys. pancreas, myocardium, and colon, 
may be affected. 
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Other hypersensitivity reactions, induding fever, rash. peripheml eosino
philia, and reversible aseptic meningitis (manifested by confusion, myoclonus, 
and CSF pleocytosis), have been reponed rarely in patienls recei ving carba
mazepine. 
• Cardiovascular Effects Adverse cardiovascul:lr effects (some of 
which may be fal ul). including congestive heart failure, a!!gravation of hyper
tension, hypotension, syncope and collapse. edema, thrombophlebitis, throm
boembolism. aggr.tvation of coronary artcry disease, arrhythmias. and A V 
block. have been reported. Myocmdial infarction has been associated with tri
cyclic compounds. 

• Hepatic Effects Hepmic complic;ltions associated with the long-tenll 
<ldministration of carbamazepine include abnonnalities in liver function test 
results, cholestatic and hepatocc llul<lr jaUl~dice. hepatitis. and vcry rare cases 
of hepatic fail ure. 

• Genitourinary Effects Genitourinal)' complications associated with 
carbamazepine include urinary frequency, acute urinary retention. oliguria with 
elevated blood. pressure, azotemia, renal failure, and impotence. Albuminuria, 
glycosuriu, elevated BUN concentrations, and microscopic deposits in the urine 
also have been reported. 

• Nervous System Effects Adverse neurologic and sensory effects of 
carbamazcpine include dizziness, vertigo, drowsiness, fatigue, ataxia, distur
bances of coordination, confusion. headache, nystagmus, blurred vision, trun
sient diplopia. visual hallucinations, hypc:rncusis, oculomotor disturbances, 
speech dislUrbances, .1Ild ahnonn:Ll involunlnry movements. Rarely, peripheral 
neuritis and paresthesia, depression with agitation, talkativeness, and tinnitus 
may occur. Reports of 'associ:tted paralysis and other symptoms of cerebral 
arterial insufficie~cy have been mude. but the exact relat ionship of these re
act ions io the adm ihistT".ltion of carh:unazepine has not been established. 

The US FoOd and Drug Administration (FDA) has analyzed suicidal it}' 
repons from placebo-controlled studies involving II :mt iconvulsants, indudin!! 
carbamaz~pinc. and found that palients receiving allliconvulsants had approx
imately twice the ri sk of suicidal behavior or ideation (O.43~0) compill'\!d wi th 
patients receiv ing placebo (0.14%). FDA 's analysis included 199 randomi zed. 
placebo-conttolled studies of II amiconvulsants (carbamazcpine. felbamate. 
gabapentin, lamotrigine, levetiracetam, (l ,{carbazepine, pregabalin. tiagabine. 
topiramate, valpmate. and 'I.onisamide) involving over 43,000 patients 5 years 
of age or older: the studies evaluated the effectiveness of the anticonvulsants 
in epilepsy. psychiatric disorders'(e.g .. bipolar disorder. depression. anxiety). 
and other c()ndilion.~ (e.g., migraine, neilropathic pain). 111is increased suici
dality risk was observed as early us on!.! ' \';'eek after beginning therapy and 
continued through 14 weeks. l1le result s were generally consistent among th!.! 
II drugs studied. In uddition, patients wll'] were treated for epilepsy. p.~ychiatric 
disorders, and olher condi tions wcre all found (() be ,it increased risk for sui
ddality when compared with placebo; there did nOI appear 10 be a speci fi c 
demographic subgroup of patients to which the illcreased risk could be attrib
uted: However, the relativc risk for suicid:Llit)' was found to be higher in P:l
tients with epilepsy compared with patiellis who were given one of the drugs 
for psychiatric or other conditiuns. (Sec Cautions: Precautions lmd Cont rain
dications.) 

Initiation of carbamazepine fo r Ihe m,magcment of complex panial seizures 
has been associated with eX:Lccrbation of seizures, principally alypical absence 
andlor generalized convulsive se izures, in some children with mixed seizure 
disorders. In one group of children, video-EEG monitoring revealed a gener
ali t ed paroxysmal spike-anll-wnve disch:lrge in all of the children in \\'hom 
exacerbation of seizures occurred during carbamazepine therapy. Children who 
developed frequent genentlized convu lsive seizures had a pattern of spikes and 
slow waves with a frequency of 1- 2 cyclcs/.~econd, and those 'who developed 
more frequem and sevcre atypical ab.~encc se izures had a gencmlized spike
and-wave discharge of 2.5-3 cycles/second. Although the mechanism is not 
knuwn, it ' was suggestcd thm eXlIl:erbatioll of seizures in these children muy 
result from carbamuzepine-induced activation of epileptifonn discharges. It has 
been suggested thui carbanUizepine be used with caution for the management 
of complex partial seizures in children with mixed sei zure disorders. particu
larly those who huve a generali zed absence or atypical absence component. 
and that the drug be avoided when there is generJlized, synchronous, spike
and-wave dischurgcs of 2.5- 3 cycles/second in ussociation witn clinical sei
zures regardless of their clinical manifestation. 11IC possibility that a worsening 
of atypical absence and/or generalized convulsive seizures following initiation 
of carbamazepinc thcrJpy may be drug induced mtller Ihan the natural history 
of Ihe child's epilepsy should be considered. 

• GI Effects Adverse GI effects of carbamazepinc include nausea, vom
iti'ng, gastric distress, abdom inal pain, di:mhea, constipalion, anorexia_ drynes.~ 
of the mouth and phurynx. glossitis. and stomalitis. 

• Other Adverse Effects Other ad verse cflcclS reported during: C"Jr
bamazepine therapy include diuphorcsis. fever and chills. adenopathy or lym
phadenopathy, acute intcmlillent porphyria . aching- joints and muscles. leg 
cramps, and conjuncti vitis. Dccrca.~ed plasma ca lcium concentrations and hy
ponatremia h<lve been reported. Syndrome of inappropri'ltc antidiuretic hor
mone secretion (SIADH) and cuses of frank water intoxication,1 with hypona
tremia und confusion, have al so been reponed. Pulmonary hypersensitivity, 
characterized by fever. dyspnea, pneumonitis. or pneumonia, also has occuned. 
Isolated cases of neuroleptic malignant syndrome have been reported with con
comitant usc of carbumazepine ami psychotropic drugs. 

Although scallered. punctate lens opacit ies have occurred only rarely in 
patients receiving carbumazep ine, other drugs such us the phenothiazines have 
caused various ocular changes. I 
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• rr Precautions and Contraindications Carbumuzepine muy produce 
dangerous and alanning ndverse effects, principally consisting of hematopoi
etic, dennalologic, cardiovascular, hepatic, and renal disturbances. The drug 
also shares the toxic potentials of the hydantoin-deriv,lIive anticonvulsants, and 
the usuul precautions of anticonvulsant administration should be observe~. 
When serious adverse effects occur rel\uiring discorltinuance "'of the drug, it is 
imponant 10 rememher that abrupt withdrawal of any anticonvulsant drug in tt 
responsivc epileptic patient may precipitate seizures or status epilepticus. Car
hamazepine therapy should be withdrawn gradual\y. whenever possible, 10 
minimize the potential for increased seizure frequency. Patients must be care
fully examined prior to initiation of carbamazepine therapy and should remain 
under close medical supervision' throughout thefilpy with the drug. Carbama
zepine ShOlHd'helprescribed only after careful 'bCnelit-to-risk evaluation in pa
tients with a history of cardiac conduction 'disturbances; cardiac. hepatic, or 
renal damage; or adverse hematologic or hypersensitivity reaction to other 
drugs (e.g .• other anticonvulsants) or who have had interrupled therapy with 
carbamazepine. , I 

Serious and sometimes ratal dennatologic reactions. including toxic epi 
dcnnal necrolysis and Stevens-Johnson syndrome. have been reported in pa
tients rcceiving carbamazepine therapy. These re<lctions arc estimated to occur 
in 1-6 per 1 ~I.OOO new users of the drug in countries witl] mainly Caucasian 
populations: howcver. the risk in some Asian countries is t;stimated to be about 
10 !imes higher. Carbamalepine sqould be discontinued at,th.e lir{t sign of a 
skin rash. unless the r<lsh is cl~early not drug-related . If signs or symptoms 
suggest Stevens-Johllson syn,dromc. or,toxic epidennal necrolysis, carbamaze
pine !hempy should not be resumed and alternative therapy should be consid
ered. Retrospective case-control studies in patients of Asian ancestry have dem
onstrated a strong associUlion !x;tween the risk of developing s'tcven~-Johnson 
symlromc .and loxic epide':fnal necrolysis and the pre~enc t;( or~uman leukocyte 
antigen /HLA1-B * IS02. an inherited allelic variant of the HLA-B gene: this 
allele is found almost exclusively in gatients with ancestry across broad areas 
of Asia. 111erefore, the US Fond andp,rug Administration \ FDAJ and the man
ur,lcturers of carbamazepine rec,omlllend. that patients with ancestry in geneti
cally at-ri sk populations .be screcp!!d f9rthe presence ofthejHLA-B* 1.502 allele 
prior to initiating carbama7.epine therapy. Patients testing pnsitivc ror ~his allele 
should not receive carbamazepine therapy unless the bene lit clearly outweighs 
the risk. (Sec Cautions: Qermatologic ,~nd Sensitivity Reactions.) )ru' 1 

Multiple-organ hypersensitivity reactions occurring days !o weeks or 
months following initiation or carbamazepine have heen reported rarely. (Sec 
Cautio'}s: Dermatologic and SensitivitYI React,ions.) Discontinu<p\ ce of carba
mazepine I'hould be considered if any ,evidence of hypersensitivity develops. 
Because hypersensitivity reactions to carbamazepine have been reported in 
pa.tients with ;1 history of hypersensitivity reactions to other anticonvul sants 
(e.g., phenytoin, phenobarbital). a, detailed drug history should ,be obtained 
from patients ;md their immediate family members, Carbam<lzepine should be 
used with caution in patients with· a history of hypersensitivity reactions to 
other anticonvulsants. Approximately 25-3{)'ib of patienls who demonstrated 
hypersensitivity reactions to carbamazepine also may experience hypersensi
tivity reactions to oxcarbazepine. 

Close attention by the patient and clinician to signs and symptoms of the 
possible development oJ adverse hematologic. dermatologic, or hmersensitiv
ity, reactions is important in palients receiving carbamazepine. Patienl,> should 
be infonlled of the early signs and symptoms of these potential problems. such 
as feve ~. sore throat. infection, rash, mouth ulcers, easy bruising, lymphade
nopathy, and ,pelechial or purpuric hemorrhage, and should he instructed to 
report to their physician immediately if any such sign or symptom OC{;ur~. In 
addition, patients should be advised that these manifestations should be re
ported even if tl19 arc mild in severity or if they occur after extended use. 

Although the manufacturers previously recommended initial frequent (pos
sibly wee~ly during the tirst (3 months of therapy) and then less frequent, pe
riodic (monthly for at leas t 2- 3 years) testing of hematologic function in any 
patient receiving carbamaz9pine. they currently .~tate that. because the fre 
quency or minor hematologic changes progressing to aplastic anemia an~ 
agranulocytosis is very low. the vast majority of such changes,observed during 
routine. periodic monitoring arc unlikely to be .~ignaling the impending devel· 
opment of either ahnonnality. Therefore, the manuf<lcturers currently recom
mend that complete blood counts. including platelet and possibly reticulocyt~ 
counts and serum iron detenninations, be perfonned prior to initiatin£ carba
mazepine therapy and thai subsequent monitoring he individualized by the 
clinician, Guidelines for periodic monitoring of hematologic function h~LVe 
been suggested by some clinicians, and clinicians experienced in the use of 
carbamazepine and knowledgeable about 'the drug's potential toxicity can' be 
consulted for more specific information. Patients exhibiting baseline abnor
malities and those receiving other potentially myelotoxic drugs or with a history 
of adverse hematologic reactions to any drug should be considered at special 
risk, and carbamazepine therapy should be monitored closely or avoided in 
these patients. TIlC manufacturers recommend that patients with a history of 
bone marrow depression "or receive the drug. ,Patients who exhibit low or 
decreased leukocyte or platelet counts during the course of carbamazepine ther
apy should be ·monitored closely. Discontinuance of carbamuzepine therapy 
should be considered if any evidence of significant bone marrow depression 
develops. In addition, if such evidence develops, particularly if it occurs as a 
result of overdosage. it hns been suggested that complete hlood counts, platelet 
counts, and reticulocyte counts be perfonned daily and bone marrow aspiration 
and trephine biopsy be done immediately and repeated as often as necessary 
to monitor recovery. Alternatively, one manufacturer suggests that the fre
quency of this monitoring in patients who develop evidence of significant bone 
marrow depression during the usual course of carbamazepine therapy (i.e., not 
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resulting from overdosage) may be individualized by the clinician. Other spe
cial periodic hematologic studies may also be helpful in p:Jtients with evidence 
of significant bone marrow depression. Fully developed <lplastic anemia re
quires appropriate, intensive monitoring and thempy for which specialized con
sultation should be sought. Some clinicians also advise hematologic consulta
tion if neutropenia and depressed platelel and reticulocyte counts occur during 
therapy with the drug. 

I Adverse hepatic effects, ranging from slight elevations in hepatic enzymes 
to rare cases of hepatic failurc, have been reported. In some cases, hepatic 
effects may progress despite discontinu<lnce of the drug. Liver function tesl~ 
should he perfonned prior to carbamllzepinc therapy, particularlv in patients 
with ,! history tif liver disease. and periodically thereafter. Carb<lmazepine 
should bC immed,iatc1y discontinued if evidence .o f liver dysfunction or active 
liver disease is observed. In1addition. patients should he advised of the early 
manifestations of adyerse hepatic effects ( e.g .~( !lOorexia , nilUsea/vomiting. jaun
dice)' ahd ihstructed to report such symplOllls l to their clinician immediately, 
even if the sy'mptoms arc mild or occur after extended use. Complete urinalysis 
and BUN detenninations also should be perfonned prior to and periodically 
during 'carbamazepine therapy. . 

! FDA has informed healthcare professionals about an increased risk of sui
cidality (suicidal behavior or ideatiol) observed in an analysis or studies using 
variou~ anticonvulsants compared \~i th placebo. (Sec Cautions: Nervous Sys
tem Effect's, ~ FDA recommends thaI all patients who arc currently receiving or 
b'~ginning therapy with any anticonvulsant for any indication be closely mon
itored for the emergence or worsening of depression. suicidal thoughts or be
navior (suicidality), uml/or unusual changes in mood or behavior. Symptoms 
such as hnxiety. agitation. hostility, mania, and hypomania may be precursors 
to emerging suicidality. Clinicians should inforn1 patients. their rami lies, and 
caregiver.,; of the potential lor an increased ri sk of suiddality so that they are 
aware and' able io notify their clinician or any unusual behavioral changes. 
Patients! family members, and caregivers also should be advised not to make 
any changes 10 the medication regimen without first consulting with the re
sponsible clinician. They should pay close attention to any day-tn-day changes 
in mood, hehuvior, ,lOd ilctions; since changes can happen very quickly. it is 
important to be alert to any sudden differences. In addition, pmients, family 
members, lind caregivers should be aware of n)mmon warning signs that may 
signal 'suicide risk (e.g., talking or thinking about wanting to hurt oneself or 
end one's life, withdrawing I'rom friends and family. becoming depressed or 
experiencing worsening of e.1(isting depression, I:!ecbming preoccupied with 
death and dying, giving away prized possessions) . Ir these or any new lind 
worrisome behaviors occur, the responsible clinician should be contacted im
mediately. FDA also recommends that clin icians y;ho prescribe carbamazepine 
or any other anticonvulsant halance the risk of suicidality with the risk of 
untreated illness. Epilepsy and many other illnesses ror which anticonvulsant"; 
arc prescribed arc themselves associated \vith an increased risk of morhidity 
and mortality and an increased risk of suicidal thoughts and behavior. If suicidal 
thoughts ,md behavior emerge during anticonvulsant therapy, the clinician must 
consider whether the emergence of these symptoms in any given patient may 
be related to the illness being treated. 

Carbamazepim! may exucerbate seizures in some children with mixed sei
zure disorders. Some clinicians recommend that prolonged video-EEG moni
toring be perrormed prior 10 initiating {;arbamazcpine Iherapy in children with 
mixed seizufc disorders in an attempt to identify those children 'who may be at 
risk for carbamazepine-induced exacerhation of seizures. (See Cautions: Ner
vous System Effects.) III I 

Persons who pcrfonn hazardous tasks requiring mental alertness or physical 
coordination should he warned about the possible adverse neurologic and sen
sory effects of carbamazepine. Patients receiving carbamazepine also should 
be advised that there is a potential for additive 'CNS effects if alcohol is used 
concomitllntly with carbamazepine. Because or the relationship or carhama
zepine' to other tricyclic compounds, the possibility of activatio.n of a latent 
psychosis or, in geriatric patients. confusion or agitation should be kept in mind. 

Baseline lmd periodic eye examinations including slit-lamp. runduscopy. 
and tonometry are recommended in patients receiving carbamazepine. Carba
mazepine has shown mild anticholinergic activity; therefore, patients with in
creased intraoch lar pressure should be closely observed during carbamazepine 
therupy. l' 

Because of similarity in spelling between Tegretlll - or TegretoJ1' -XR (trade 
name.~ for curbamazepine) and Toplul-XLli: (metoprolol su{;cinate. a .a-adre· 
nergic blocking agent). the potential exists for dispensing errors involving these 
drugs. These medication errors have been associated with serious adverse 
events sometimes rel\uiring hospitalization as a result of either' lack of Ihe 
intended medication (e.g .. scizure recurrence. return of hallucinations, suicide 
attempt, hyper1en sion recurrence) or exposure to !he wrong drug (e.g., brady
cardia in a patient erroneously receiving Imetoprolol). Therefore. extra care 
should be exercised to ensure the accuracy of both oral and written prescriptions 
for these drugs. (See Dispensing and Administration Precautions under Dosage 
and Administration: Administration.) Dispensing errors involving Te6'Tetol J.l or 
Tegretol"-XR (carbamazepine) and Toprol-Xu11 (metoprolol succinate) should 
be reported to the manufacturers. the USP/1SMP (Institute ror Safe Medication 
Practices) Medication Errors Reporting Program by phone (800-233-7767), or 
directly to the FDA MedWatch program by phone (800-FDA-lOHH), fax (800-
FDA-OI78), or internet (http://www.fda.gov/Safety/MedWatch). I I 

Carbamazepine is contraindicated in patienl~ with n ' history of pre\'ious 
bone marrow depression, acute intenniuent porphyria, and/or hypersensitivity 
to the drug or in patients who have demonstrated sensitivity to any of the 
tricyclic antidepressants (e.g., amitriptyline, desipramine, imipramine, nortrip
tyline, protriptyline). TIle drug also is {;ontraindicatcd in patients currently re· 
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Carbamazepine 

ceiving. or having: recently rt."'Ceived (Le .. within:2 wccksl.monoamine ox idase 
(MAO) inhibitor therapy. (See Drug Interactions: Monoamine Oxidase Inhi b
itors_) Concomilant use of carbamazepine and nc faztxlonc is contmind kah.>d. 
(Sec Drug Imcr;u: tions: Ncfazoilonc.) In addit ion. the manufacturer of vori
conazole sllltes that concomitant usc of t:arbamazepine :lIld voriconazole is 
contraindil::ated. (Sec Drug Interactions: Azoic Ant ifungal Agents.) 

• Pediatric Precautions Eflicucy of carbamazepine for management 
of seizures in children is based on extrapolation of the demonstrated cflicacy 
of carbamazepine in adults and abo nn in vi tro studies that conlinned thaI the 
pilthogenetic mechanisms associated wi th seizu re propagation in adults :lre cs
sentiaIIv the same as those in children: in mlditiol1. met:hanism of action of 
carbam;zcpim.' in the treatment of seizures is the same in adu lts and chi ldren. 
TIle therOlpculic range for plasma carbamllzepine concentrations (i.e .. +-11 
mcglmL ) is the sallle in children and adults. Safety of carbamazepine in l'hil
dren is based on clinical studies in whil:h the drug was administered for up to 
6 month.~. Oma from long-term clinical studies in children are not avuiluble . 

• Mutagenicity and Carcinogenicity Bucterial and mamm:llian mu 
tagenicity studies lIsing carbamazepine have shown no evidence of mutagenic
ity. Carbam:lzepine has produced dose-relmed increases ill the incidence of 
hepatocellular tumors in female rats and benign illlerstitial cell adenomus in 
male rats. Thl! clinical importance of thesc findings is not known. 

• Pregnancy and Lactation Safe usc of caroamazepine during preg
nancv has nOi been established. Adverse feta l effects have been observed in 
reproduction studies in rats. Although severoll reports suggesl an assoc iution 
between use of :mtkonvulsallls in pregnant, epi lepLic women and an increased 
incidence of birth defects in children born to these women. a causal re lmionship 
to many of these drugs has not been established. However. epidemiologi<: dma 
do suggest Ihill un association hetween carbama7.epine usc during pregnancy 
and ccrtain congenita l abnorm:!lities such as .~ pina bifida may exist. Other con
genital anOlllulies and developmental disorders (e.g .. craniofacial defects. car
diovasc ular rnalfnnnations. anomlllies involv ing variolls budy systems) also 
have been reported in association with carham:lzepille usc. Anticonvulsam .~ 
should IIUI be discolltinu'ed in pregnant wOlllen in whom the drugs are admin
istered IU prevent major seizures hec:lll:-e of the strung possibi li ty of precipi
tating. status epi lepticus wi th auendalll hypox in and threat to life. In individual 
cases. when the severity and frequency of the seizure disorder nrc sut:h that 
discontinuant:e of thempy tloes not po~e II serious threat to the patient. diswn
tinuance of the drugs may be considered prior 10 and during pregnancy; how
evcr, it cannot be sa id with any certainty that even minor ~ei 7.ures dn lint pose 
some hazard to the fetus. Clin icians should carefully weigh these considcratillns 
in treating or counse ling epileptic WOOlen of childhearing potcntial. Becallsc 
carbamazepine l'an cause Ictal harm when udl11ini.~tered 10 preg.nant women, 
the benefils of Iherapy mu~t be weighed aguinst the risks in women of child
bearing potenti:ll. If earbamazepine is u:-ed during pregnancy. or if the putient 
becomes pregnant while receiving the drug.. the paticnt should be apprised of 
the potential hazard to Ihe fe tus. Tests to delect fe tal abnomlalities using. cur
rentlY' accepted procedures should be considered part of routine prenatal care 
in womcn of childbearing polemial recei vi ng carbmnazepine. 

TIlere have been a few cases of .,eizures lind/or respiratory deprcssion in 
neonates born to women receiving carballluzepine concomitantly with other 
aniiconvuls:lrlt' agents. A few cases of vomi ting. diarrhea, and/or decreased 
fecding also have been reported in neonates born tu wO£1len receiving carha
mazepine; these symptoms llIay represent a neonatal wilhdrawal syndrome. 

To provide infonn<ltion regarding the cfrects of in utero exposure to car
bamazepine. clinicians arc :ldv ised to recommend that pregnant paticnts re
ceiving carbamazepinc cnrollthemselves in the- North American Antiepilcptic 
Drug (NAA ED) Preg.n;IIlCY Registry by calli ng RS8-1J3-:!334. ' 

Carbamuzepine and its \!)lOxide metabolite (CBZ-E) are distributed il1lo 
milk. Safe usc of carbamazepinc during lactation h:ls not been established. 
Because of the potential for serious advcrs~ reactions from cilrbamazepine in 
nursing infants, :t decision shou ld be made whether 10 discontinue nursing or 
the drug. taking into account the importance of the drug \0 the womun. FIll
lowing daily oral administration of carbamazepine in nursing WUllIen, the milk
to-maternal plusma ratio of carhamazepine is :Ibout 0.4 and thal of CBZ-E is 
about 0.5; it is estimated that neonates may receive about :2-5 and 1-:2 Illg of 
C'arbamazepine and CnZ-E, respectively, daily. 

Drug Interactions 

• Alcohol Because of the risk of .. dditi\'e sedat ive enccts. caution should 
be exercised if carbamazepine is used conwmitantly with alcohol. 

• Anticonvulsants Because cilflnllllazepine is an inducer of the cytu
chrome P-450 (CY P) 3A4 isoenzyme. c:oncumil:mt usc with certain other an 
licon vulsalllS (e.g .. c1onazcpalll. ethosuximide. IUTnotrigine, Illethsuximidc, 
phensuximide Im)1 cOlll mercially available in the- US ]. phenytoin. tiagahine. 
IOpirarnate. vu lproic ac id. zonisamide) has been shown. or would be expected, 
to decrease plasmil concentrations of the other anliconvulsant. It may bc dc
simble to monitor serum concentrations nf cnncomitanth' admini stered anti 
convul sanls. making dosnge adjustments [IS necessary. -

Concomitant use of carbama7.cpine with other alllictlllVuls;Ulis that induce 
(c.g .. methsu.'( imide. phenobarbital. phenytoin, primidonc) or inhibit (c.g .. ac
elazolamide) CYP3A4 has been shown. or would be expected. to dccrease or 
incre:lse plasma carbarnazepine concentrations. respeclively. In addition. c:lr
b:lmazepi ne may decrease the half-life of phenytoin. Increased plasma concen
trations of phenytoin and primidone have been reported following concomitant 
use with carbumazepine. 

Felbllmate lind vulproic acid apparently Cllll affect both pl;Lsma carbama~ 
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zepine and carb:llnazepinc 10.1 I-cpnxide (CBZ-E. nn acti"e metabolite) con
celllr.uions. but the inter.lc tions appe:Lr to be complcx and resultant changes 
rnay be unprcdicwble. The effect ofva lproic acid 011 conccntT:ltions of the drug 
may depend principally on increases in plasma CBZ-E cuncentrJtions relative 
to parent drug Ipussibly secondary to inhibition of epoxide hydrol:L~e activity), 
but other mecimui slIls (e.g .. displacement of carbuma7.cpinc frum protein bind
ing sites) also have been suggestcd and may contrihutc. 10 the overall et"/cct. 
The importilnce uf dClennining CBZ-E cllncenlrUlions in patient s exhi biting 
toxicity during concomitant carbamazepine and valpruic acid therapy shuu ld 
be considered. 

Recent evidi!m'c sug.gest s thutthe human leukocyte antigen IHLA )-B"' J.502 
allele. which is found almost exclusively in patients with ancestry across broad 
..reas of Asia. may be a risk factor for the development of Stevens-Johnson 
syndrome and loxic epidermal necrolysis in patients of Asian ancestry who lire 
receivi ng cnrb:unazepine and somc other alllicon vulsants associated with these 
reactions (c.g .. lamotrigine. fo~pheny t {)i n. phenytoi n). Avoidance of ~uch drugs 
shou ld therefore be considered in HLA-B* 150:!-positive patients when alter
native therapies are uthe.rwise equally acceptable. The role of other possible 
factors, such as concomitant medications. antiCOllvulsant dosage, compliance, 
and illnesses, in the deve lopment of, and morbidity from , these reat:tions, und 
the level of denmuologic monitoring have not heen adequately sludied {() date. 
(Sec C:lUtions: Denmllalogic and Sensitivity Reactions :lIld sec Cautions: Pre 
cautions :lIld Contraindications.) 

Alterations of thyroid functioll have been reponed wilh concomitant usc of 
carbumazepine and other illlliconvulsants. 

• Lithium Concomitant usc of carbamazcpine with lithium may increase 
the risk of adverse neurologic effec ts. 

• Calcium-channel Blocking Agents Concomitant usc of carhmnu
zepine and diItiu7.em or verapamil may result in increased plasma carballl:lzc
pine concentrations und subsequent toxicity. In several patients receh'ing 1- 1 
g of carbamazcpine daily. initiation of 360 rng of vcruramil hydrochloride daily 
resulted in development of neurologic Illllnifestali ons (e.g .. dizziness, Iltaxia, 
nystagmus) of carbamazepine toxicity within J(j-96 hours. Plaslll:! totul and 
unbound cnrqmnazcpine concentrations increased by II mean of 46 and 33%. 
respectively. but returned to b:!sclinc \'ulues within I week .. ncr discont inuance 
o f vemp:unil; manifCSlalions of to.''licity .. Iso resolved durin!! th is period. Thc 
mtio of plm,mu carbamazepinc IU.II-epn:\ide to unchnngl..>d drug dccrcused 
during verapamil therapy but re!umed towmd prctreatment levels folluwing 
di scontinuance of verapalllii. Lim ited experience suggests that <I similar inler
ilCtion abo muy nccur when diltia7.cm. bUI not nifedipine. is administered con
comitantly with curimmaze-p inc. It appears that vcrapmni l and diltiazcllI inhibit 
liepal ic metabolism of carbmnazepine via the CYP3A4 iSDe nzyme. 

If verapaillil is initiu!cd in palicnt.s receiving cnrblllllazepinc, a 40-.50% 
reduction in carbmn:lzepine dosage may be necessary during concomitant ther
apy. Patients should be Illonitored closely for manifestations of cilroamazepine 
tox icity and for :llterations in the phannacokinetic~ of carbmnazepinc during 
cnncomit:mt Iherapy. udjusting carb:tm:lzepine dnsage "ccurdingly. If vcrJ.p:l
mil is discontinued. dosagc o f carb:unazepine should be increased to avoid luss 
o r seizure cont rol. 

BeC:lUse carbamllzepine is an inducer of the CY PJA4 isoenzyme. concom
itant U.~c with dihydropyridine calcium-channel block ing agents (e.g .. fe lodi 
pine) has been shown. or wuuld be expected, to decrease ph\'~ ll1a concentrations 
of the dihydropyridine calcium-channel blocking :Igcnt. 

• Macroiidcs Concomitant usc of carbamazepinc with certain macrolide 
antibiot ics that inhihit CYP3A4 (e.g., clarithrmnydn. eryt.hromycin. troleun
dOlllycin) has been shown. or would be e-xpcctcd. to increase plasma carba
mazepine concentrations. Increased plasma concenlrations of carb:llnazepine 
and subsequent signs or carbamal.cpine toxicity (c.g .. at:lxin, djzzines~. drows
iness. vomiting) h:l\'c occurred in adults or children following concomitant usc 
of carbamazepine and erythromycin. Stud ies in udults indicate that erythro
mycin can substuntially decrease serum clearance of curbamazepine, presum
ably by inhibiting hep~uic metabolism of the drug. Patients receiving carba
mazepine and eryth romycin concomi tantly should be monitored for evidence 
of carhamazepinc toxici ty: carhamazepine dosage should be reduced when nec
essary. Some ciinicinns suggest that usc of an alternative anti-infective agent. 
instead of erythromycin. may be necessary in patients receiving cilrbamazepine. 

• Doxycycline Preliminary studies indicate that carbamazepine may de
crea"C' the half-life of doxycycline. probabl y by inducing hepatic microsolllul 
enzvme~ that metabolize the antibiotic. Concomitant admi nistration of doxy
cyciine and carb:.nn:lzepine should be av()ide-d if possible. If concomit ant Iher
apy is necessary, dnxY'Yclinc probably should be administered at 12- hour in
tervals :\Od/or serum doxycycline concentrations should be closely monitored. 

• Selective Serotonin~rcupt'lke Inhibitors Fluoxetine can increase 
plasma carhamal.epine ami carbmlla7.epi ne 10.11 ~epox ide (CBZ-E. an :II;tivc 
metabolitc) cOllcentr:nions. and carbama7.epinc toxicity (e.g .. ocular changes. 
vertigo, tremor) has bcen reponed in some patients maim:lined on carbuma
zepine following initiation of liuoxetine. It has becn·.~ugge:;ted that l1uoxetine
induced inhibition af hepatic metilbolism (e.g .. inhibition of cpoxide hydrolas(') 
of carbamazepine andlor CBZ-E may be prindpally responsible far such in
creases: alter:ttion in protein binding docs not appear to be principall y respon
si ble for this intemCiion. The patiem and plasma t:oncentrations of carbama
ze-pine and its metabolite should be mon ilored closely whenever numeline 
therapy is initiated or di scont inued: carbamazcpine dosage should be adjusted 
accordingly. 

Concorniwnt usc of C:lrb;Lmnzcpine with nuvOXUllline. an inhibilOr of 
CYP3A4, ha.~ been shown. or ","Quid be expeetcd. to increase plasma carba
mazcpine concentrulions. 
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Carbamazepine Al\TlCONV ULSANTS, MISCELLANEOUS 

• Antipsychotic Agents Because carbamazepine is an inducer of the 
CYP3A4 isoenzyme. concomilant use with some antipsychotic agents (e.g .• 
aripiprazole. c1ozapine. haloperidol. risperidone, z iprasidone) has been shown, 
or would be expected. to decrease plasma concentrations of the antipsychotic 
agent. Reductions in antipsychotic efficacy with reemergence of symptoms has 
mxurred in some. but not all, such patients. If curbamazepine thempy is addcd 
in paticnts recei ving aripiprazole, the dosage of aripiprazole should be doubled 
and additional increases in uripiprazole dosage should be made based on clin
ical evaluation: if carbamazepine is withdrawn from combination therapy with 
aripiprazole. the dosage of aripiprazole should be redoced accordingly . Patients 
receiving carbamazepine and haloperidol concomitantly should be monitored 
carefully for loss of antipsychotic control and, if an interaction is suspected, 
haloperidol dosage adjusted accordingly. The possibility that haloperidol tox
icity may occur following discontinuance of carbamazepine also should be 
considered. 

C/ozapille Concomitant use of carbamazepine and cluzapine has been 
shown to decrease clozapine concentrations by about 40--50%. Both carba
mazepine and dozapine also have the potential to cuuse udverse hematologiu 
effect s , including ugranulocytos is. In addition, neuroleptic malignant syndrome 
(NMS) has been repor1ed rarely during concomitant therapy with these drugs. 
Therefore, the manufacturers of dozapine and the Americ.m Psychiatric As
sociation (APA) stme thaI concomitant use of carbamazepine and dozapine 
generally is not recommended. However, if carbamazepine and clozapine are 
used concomitantly, it should be considered that discontinuance of carbuma
zepine may result in increased plasma concentrmions of dozapine. 

• Monoamine Oxidase Inhibitors Combined therapy using carba
mazepine und monoamine oxidase (MAO ) inhibitors is contraindicated. A med
ication -free period of at least 14 days should pe observed when transferring 
patients from MAO inhihitors to curbumazepine. Therapy with carbamazepine 
should then be initiated cautiously with gmdual increases in dosage to obtain 
the desired response. 

~ Anticoagulan~s Because carbamazepine is an indul'cr of the CYP3A4 
Isoenzyme, concomllant usc with dicumarol or warfarin has been shown, or 
would be expected, to decrease plasma concentrations of the anticoagulant. In 
one study when carbamazepine waS administered to paticnts being trealed with 
warfarin, the serum conCenlrJlion of warfarin decreased after about 10 days of 
carbamuzepine therapy. Curbamazepine also shortened the half-life of warfarin 
in some palient.~. If warfarin and carbamazepinc must be used together, the 
patient should be closely monitored and the dosage of both drugs adjusted as 
required. 

• Theophylline It has been suggested thm concomitant administration 
of carhmnazepine and theophylline may induce each other's metabolism, with 
rcsullllnt changes in elimination half-life and plasma concentrations. If carba
mazepine and theophylline are used concomit:lntly, the P'lliclll und plasma 
concentrations of the drugs should be monitored and dosage adjusted accord
ingly. 

• Hormonal Contraceptives Concomitant usc of carhumazepine and 
honnonal contraceptives (e.g., oral contraceptives , levonorgesterol su bdem1a1 
implant contraceptives Inu longer commercially available]) may cause in
crcased metaholism of the contraceptive resulting from induction of hepmic 
microsOlnal enzymes. Breakthrough bleeding and unintended pregnancies have 
heen reported in patients receiving carbamazepine and honnonal contracep
tives. Because the reliability of honnonal contraceptive therapy may be ad
versely affected during concomitunt administration of carbamazepine, a non
honnonal method of bir1h control should he considered. 

• Antihistamines Concomitant usc of carbamazepine with antihista
mines that inhibit CYP3A4 (e.g .. loraladine, terfenadine [no longer commer
cially available] ) has been shown, or would be expected. to increase plasma 
carbamazepine concentrations. 

• Antituberculosis Agents Concomitant use of carbamazepine with 
antiwbell.:ulosis agents that inhibit CYP3A4 (e.g" isoniazid) has been shown, 
or would be expected, to increase plasma carhamazepinc concentrations. Con
versely, concomitant usc of carbamazepine with antituberculosis ugents that 
induce CYP3A4 (e.g., rifampin) has been shown, or would be expected, to 
Jecrcasc plasma carbamazepinc. concentrations. 

• Antineoplastic. Agents Concomitant usc of carbamazepine with an
tineoplastic agents that induce CYP3A4 (e.g., cisplatin, doxorubicin) has been 
shown, or would be expeclcd. to decrease plasma carhama7.cpinc concentra
tions. 

• Azole Antifungal Agents Concomitant use of carbamazepine with 
azole ulllifungal agents that inhibit CYP3A4 (e.g., fluconazole, itraconazole, 
ketoconazole, voriconazole) has been shown, or would be expected, to inc rease 
plasma carbamazepine concellirations. 

Concomitant usc of carbamazepine and fluconazole has resulted in in
crl'llsed carbamazepine concentrations amI associated toxicity. presumahly as 
thc result of !luconazole inhibiting CYP isoenzymes involved in metabolism 
of the anticonvulsant. It has been suggested that carbamazepine concellirations 
be monitored in patients receiving flUCOOllzoie cuncomitantly. 

Because carbamllzepine also is an inducer of the CYP3A4 isoen7.yme, con
comitant use with ilraconazole has been shown. or would be expected, to de
crease plasma concentrations of itracon:lzole. 

, Although the interaction has not been specilically studied 10 date, carba
mazepine would be expected to substantially decrease plasma voricona7.ole 
concentrations due to potent induction of CYP enzymes; therefore, the manu
fncturer of voriconazole states that concomitant use of carb:lmazepine and vor
iconazole is contraindicated. 
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• Corticosteroids Because carbamazepine is an inducer of the CYP3A4 
isoenzyme, concomitant use with corticosteroids metubolized by CYP3A4 
(e.g .• dexamethasone. prednisolone) has been shown, or would be expected, to 
decrease plasma concentrations of the corticosteroid. 

• HIV Protease Inhibitors Concomitant usc of carb:lmazepine with 
HIV protease inhibitors that inhibit CYP3A4 has been shown, or would be 
expected. to increase plasma carbamazepine concentrations. Because c:lrba
mazepinc is an inducer of CYP3A4, concomitant use with HIV protease inhib
itors that are metabolized by CYP3A4 has been shown. or would be expected, 
to decrease plasma concentrations of the HIV protease inhibitor. 

• Tricyclic Antidepressants Because carbamazepine is an inducer of 
the C YP3A4 isoenzyme, concomitant usc with tricyclic antidepressants metab
olized by CYP3A4 (e.g., amitriptyline, imipramine, nonriptyline) has heen 
shown , or would be expec ted, to decrease plasma concentrations of the tricyclic 
antidepressant. 

• Nefazodone Concomitant use of carbamazepine and llefa7.0done is 
contraindicated s ince this may reduce pl:lsma concentrations ofnefazodone and 
its ac tive metabolite, hydroxynefazodone, by 95£'(0 resulting in levels insufli 
cient to achieve an antidepressant effect. 

• Trazodone Because carbamazepine is an inducer of the CYP3A4 iso
enzyme. concomitant usc with trazodone hus heen shown to decrease phL~ma 
concentrations of trazodone. Concomitant use uf carbamazepine (40[) mg Jaily) 
with trazodonc (I UU-300 mg daily) decreased plasma concentrations of tra
zodone and an active metabolite, m-chlorophenylpiperazine, by 76 and fiO%, 
respectively. Patients receiving carbamazepine and tmzo<ione concomitantly 
should be closely monitored and dosage of trazodone increased if necessary. 

• Other Drugs Concomitant usc of carbamazepine with drugs or foods 
thut inhibit C YP3A4 (e.g .. cimelidine, d.mawl, grapefruit juice , niacinamide, 
propoxypheneJ has been shown, or would be expected, to increase plasma 
earbumazepine concentrations. In addition, because carbamazepine is an in
ducer of the CYP3A4 isoenzyme, collcomitmlt usc with drugs metabolized by 
C YP3A4 (e.g .. acetam inophen, alprazolam. cyclosporine, lcvothYnJxine, meth
adone, midazolam, pmziquantc! , tramadol) has been shown. or would be ex
pected, to decrea~e plasma concentrations of the other drulL I - , 
Laboratory Test Interferences 

• Pregnancy Tests 
tests. 

Acute Toxicity 

Carbamazepine interferes with some pregnancy 

" 
• Pathogenesis The lowest h'l10Wn lethal dose of carbamazepine is 3.2 
and 1.6 g in adults and children, respectively. I 

• Manifestations Carbamaz~pine overdos:lge prodUces dizziness, 
ataxia, drowsiness, stupor, nauseal vdmiting, opisthotonos, restlessness, agita
tion, disorientation, tremor, involuntarv movements, adiadochokinesis, abnor
mal reflexes (hypoactive or hyperactive ). inydriasis, rtystagmus. flushing, cy
anosis. and urinary retemion. Hypotension OJ' hyper1ension may develop. Coma 
may follow. Lahor.llory findings in some cases of overdosage have included 
leukocytosis. reduced leukocyte count , glvcosuriu, and acetonuria. EEG may 
show dysrhythmias. . I ,I 

A 24 -year-oh.l WOrllan who ingested 3.2 g of carb:mmzepine died of cardiac 
arrest. <lnd a 24-year-old man died of pneumonia and hypoxic encephal08athy 
ingesting the same dose. A 14-year-old girl who ingested 4 g of carbamazepine 
died of cardiac arrest. and a 3-year-old girl who ingested 1.6 g of carbam:lze
pine died of aspiration pneumonia: 

• Treatment Treatment of carhamazepine overdmage,consist.~ of induc
ing emesi s or gastric lavage and general suppor1i ve therapy. Because of the 
relationship of carbamazcpine to the tricyclic umidepr!!ssants , the ECG should 
be monitored, especially in children , to, detect cardiac dysfunction. II' 

Pharmacology 
11le phann:lcologic actions of carbamazepine appear to be qualitatively 

similar to those of the hydantoin-derivative- anticonvul sants. The anticonvulsant 
activity of carbamazepine. like phenytoin, principally involves limitation of 
seizure propagation by reduction of posl1etanic potentiation WTP) of synaptic 
transmission. Carhamazepine appears to provide relief of pai n in trigeminal 
neuralgia hy reducing synaptic transmission within the trigeminal nucleus. The 
drug has al so demonstrated sedative, anticholinergic, antidepressant, muscle 
relaxant, antiarrhythmic, antidiuretic, and neuromuscular transmission-inhibi
tory ac tions. Carbamazepine has only slight analgesic pTOPcr1jes. 

Pharmacokinetics 
The phannacokinelir.: parameters of carbam:lzepine disposition arc similar 

in chil~ren and in adults; however. there is a poor correlation between dosage 
and plasma concentrations of carh:lllla7.epine in children. The effects of race 
and gender on carbamazepine pharmacokinetics have not been systematically 
evaluated. However"retrospcctive. cnse-co~trol studies in patients o f Chinese 
uncestry have demonstrated a strong pharm~cogenollJic association hetween 
the risk of developing Stevens-Johnson sYI]drome and toxic epideml:l1 necrol
ysis and the presence of HLA-B*1502, an inherited allelic varialH of the HLA
B gene. (See Cautions: Denn:l1ologic a;1(1 Sensiti'vity Re,actions.) 

• Absorption Carbamazepine is slowly absorbed from the GI tract. Fol
lowing chronic oral administration of carbamazepine tablets, suspension, ex
tended-relea~e tablets, or extended-release capsules, peak plusma .concentra-
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Felbamate 

tions arc reached in 4.5. 1.5,3-12. or 4.1-7.7 hours. respeclively. The oml 
bioavailabil itics of carbamazepine tablets and suspension reponedly are equiv
alen!. although the mte of absorption is faster fo r the suspension. TIle bioavail
ability of the eXlcndcd-relense tablets is reponedly 89% of Ihat of the suspen
sion, tlnd Ihe nhsorption of the extended-release tablelS is slightly slower Ihan 
thul of Ihe convenlional lablelS. Peak plasma conccnu ..... tions of thc drug arc 
higher and trough concentrations are lower for Ihe suspension compared with 
tablets when the drug is administered once or twice dai ly. bUI sleady-siatc 
concenlrations reponedly are comparable when the suspension is admi ni slered 
in 3 divided doses daily and Ihe tablels nre ndmi nislercd In 2 divided doses 
dai ly. Following oral administration of carbamazcpine eXlcnded-rc1ease cap
sules or tablels every 12 hours. steady-state plasma carbamazepine concentra
tions were comparable to those achieved with corresponding dosages of the 
conventional (immediate-release) tablets every 6 hours. Although one manu
fucturer states that peak plasma concentrations may be higher with chewable 
tablets than with con'ventional rablets. a crossover study employing Ihis man
ufactu rer's tablets in adulis with seizure disorders showed no such difference. 
III this study. the oral phannacokinetics,lincluding bioavailability. and peak and 
trough plnsmn concelllrations, were complmlble for conventional and cheWable 
tablets or the urug, although individual patients may have uchieved somewhm 
higher concentrutions for 'one or the other tablet fonnuldiion. 

Two to 4 days of therapy may be required 10 achieve stclIdy-stme plasma 
concentrations. Although optimal therapeutic plasma concentrutions suituble 
for all patiems have not yet been determined. therapeutic plnsma concelllrations 
of carbamazepine (for both anticonvulsant effects and relief of pain of trigem
in al neuralgia) arc usually 3-14 mcg/mL. Some investigators hnve noted thut 
nystugmus frequently occurs when plasma concelllmlions 'ure grenler than 4 
mcg/mL and that alaltia, dizziness, and anorex ia often occur when plasma can· 
cenlrations arc 10 mcglmL or greater. There appears 10 be a wide varimion in 
steady-state plasma concentmlions produced by specific daily dosages of car
bamnzepine (e.g .• daily dosages of 800 mg, 1.2 g. or 1.6 g may produce plll~ma 
concentr ... tions of 2-10 mcg/ml). 

In one study, when carbamazepine extended-release capsu les (Carbatro)T) 
were administered as a single 400-rng dose with a high-fnt meul , Ihe mte, but 
not the extent, of carbamazepine absorption was increased when compared with 
administration of the capsules in the fas ting state. Re.~ults of u multiple-dose 
study of the ex tcllded-relea.~e capsu les indicate that when these capsu les arc 
administered after a meal. pe:lk steudy-st:lte plasma concentrations are within 
the therapeutic range. When the extended-release capsules of carhamul.epine 
(CarbOltrol -) nrc brok~n unu the beads sprinkled over applesauce prior to ad
minislr:l1ion, tJle phannacokine.tic profite of the drug is similar to that following 
oml udminimation of the intact capsule to fasting individuals, The manufac
turer of carbamazcpine eXlended-releas~ capsules )ltates thai the elimination 
half-life or the drug docs not differ subst:llltinily between fas led and nunfastctl 
conditions of administration. I 

• Distribution Carhamazepine is widely distributed in the body; the 
drug has been detected in CSF (approximate ly 15-22% of serum concentr:l
tions), the brain (l.Il autopsy), duodenal l1uids. bile. and saliva. A major met:lb
olile. carbamazepine 10, II-epoxide. has also been detected in CSF. Carba· 
malepine r ... pidly crosses the placenta (i.e., 30-60 minutes) and accu mulates 
in fetal tissues, with higher concelllralions in the liver and kidney Ihan in brain 
and lungs. Carbamazepine and ils epoxide metabolite. arc distrihUied in breasl 
milk. The ratio of Ihe concentration in breasl milk to Ihat in plasma is approx
im:l1ely 0.4 for the drug and 0.5 for the epoxide met:lbolite. 

In vilro studies indicate thai at plasma concentraliol1.'i or I- 50 meg/mLI 75-
90% of the drug is bound to plasma protein.~. .1 Elimination Carbamazcpine has a relatively long plasma half-life, var
iously reponed to be 8-72 hours. The variability results in part because car
bamazepine can induce its own metabolism: autoinduction of metabol ism usu
aUy is completed afler 3-5 weeks of a fixed dosing regimen. The plasma 
half-life generally ranges from 25-65 hours initially and from 12-17 hours 
with multiple dosing. ,I 

The metabolic fate of carbamazepine has not been completely eluciduted. 
A major metabolic pathway appears to be oxidation b)' ;'nicro.~()mal enZymes 
in tile livcr (principally cytochrome P-450 isofonn3A4) to form carbamal.cpinc 
IO,II-epoxide (C8Z-E). which is almost completely metabolized to Inms
IO.II -dihydroxy-1 0, I'I-dihydrocarbumazepine (lruJI.f-CBZ-diol) and excreted 
in urine mainly unconjug:ned. CBZ-E has anticonvulsant activity in anim!lls 
and po1ent analgesic activity in patielll.~ with trigeminnl neuralgia. CBZ-E also 
hilS been implicated a5 contributing to adverse neurologic effects of the drug. 
Carbllmuzepine is more rapidly metabolized to CBZ-E in children Ihan in 
adults. In children younger than 15 years of age. there is an inverse relationship 
between the C8Z-E/CBZ ratio and increasing age; this ratio was reponed to 
be 0.44 in children younger ulUn I year old and 0.18 in children 10-15 years 
of uge. Carbamazepine also undergoes aromatic. hydroxylation 10 fonn 2-hy
droxycarbamazepine and 3-hydroxycarbamuzepinc. TIle pathway is 1101 clearly 
determined, but the drug also undergoes metabolism to form 9-hydroxymcthyl· 
IO-curbamoyl-acridan. earbamazepine and its metaboliles arc excreted in 
urine. Only ,Ibout 1-3% of the. urug is excreted in urine unchanged. Carba~ 
mazepine induces liver microsomal enzymes and thus may accelerme its own 
metabolism and that of other coocomitantly administered drugs that arc me-
IUbolizcd by these enzymes. (See Drug Interactions.) I' 

Chemistry and Stability '" 
• C hemistry Carhamazepine is an iminostilbcne derivmive thut is used 
as both an anticonvulsant and for the relief of pain a.~soc iated with trigeminal 

A1"."TICONVULSANTS, MISCELLANEOUS 28:12.92 

neuralgia (tic douloureux). Carbumllzepine is structurally relnted to the tricyclic 
antidepre.<;sanls such as amitriptyline and imiprumine. Carbamazepine occurs 
us a white 10 off-while powder and is pr ... ctically insoluble in water and soluble 
in :lleohol and in acetone. • I. 

TIle multi-compartment, ex tended-release 'capsule formulation of carbu. 
mazcpinc (Carbalrola ) contains 3 different types of beads: immediate-"ex
ICnded-, and enteric-release beads. The 3 bead types are combined in a specific 
r:uio 10 allow for Iwice-daily dosing. 
• Stability Carbamazepine tubicis. extended-release tablets. and chewa· 
ble lablets should be stored in tight, light-resistant containers at temperatures 
nOI exceeding 30°C. Curbamazepine extended-release capsules should be 
stored in tight, light-resistant containers at lS...!.25"C. Because dissolution char
acterist ics and associated oml bioavailabi lity1of carbamazepine tablets may be 
nffec[cd substantially by moisture. patients should be cautioned to keep con
tainers of the tablets tightly dosed and in a dry locationl away from areas with 
excessive moisture (e.g., showers, bathrooms. humidifiers). Carbamazcpine 
tablets may lose one~third or n\ore of their oral bioavailability when exposed 
to excessive moisture. Tablets continuously expos'ed 10 97% relative humidity 
at room tempcmture for 1! weeks become hardened and dissolve poorly. 

'Carbamazepine oral suspension ' shou ld be stored in light, light-resistant 
containers at tempcmturcs not exceeding 30°C; freezing of the oral suspension 
should be avoided. I • 

Testing has shown that mi.'dng carbamazcpine oral suspension either with 
ch lorpromazine oral solution or with1liquid thioridazioe preparations results in 
a rubbery. omnge precipitate. It is not known whether the development of Ihis 
precipitalc rcsull~ in decreased bioavailnbility of either carbamuzepine or the 
Olher drugs. The extent to which this interaction occurs with other liquid prep
arations also is nol known. Therefore. the manufacturer recommends thnt car
bamazepine oral suspension nOl be ' administcred simultaneously with other 
liquid prepar.llions. r, 

For rurther inrormution (In phurmacology, cautions, and dosage and ad
ministratiun of carbarnazepine, see the Anticonvulsants General Statement 
28:12. I • 11 1/ , 
Preparations ' 

I Excipients in commercially' avail:lble drug prcpa .... tions may have clinically 
impol1am eITects in some individu~ls : con~ult specific product labeling for details. 

, t I I ' 

Carbamazepine 

Oral 1 ,., ",., 
Capsules, 
exlended
release 

I. 

1091mg /I 

, 
200 mg 

1/' 300 mg 

SuspensIon 100 mg/5 mL' 

, 
Tablets 200 mg' 

Tablets, 
chewable 

Tablets, 
extended
release 

1OO m9' 

100 mg 

200m£! 
• 400 mg 

" 

" 

.. lll1tl ,. 

'" 
'" 

.1 

" 

'" 

, 
Carbalrol", Shire 

Carbatrol", Shire 
CarbatrolA , Shire 

Carbamszepine SuspensIon 
Tegretol", Novartis 

Carbamazeplne Tablets 
Epllol!> (sL""(}fed). Teva 
TegrelolS (scored), Novarlis 

Carbamazeplne Chewable 
Tablets 
Tegreto'" (scored). Novartis 

Tegretol ~·XR, Novartis . , 

Tegretol ~-XR, N~vartis . , 
Tegretol"-XR, Novartis 

'uJuilablc (n,Ill11nC Of l!~lfI: IllJnu(:tCHirer. (]i~lril:~ lnr. :ID.:vur n:p.x:kJgcr by generic (nonpmprietary) name 

t U.'" is ""I ~um:mly i"duJ«1 in Ih ... 't"hc:1inl! aPJ1lUv~oI hy 'he US FOI)() 111101 Drug Aumini~ITlIliun ' 
• 1 1 , HI • 

Sd"rl<"d H,·'·i~iVla OCI,,/>rr :;00,). 0 C,'p)ri!,hr, JII/V J'J75. Amrr;cu" Sad .. N of If(u/IIr·Sysl(nJ 
Phummt IJ r:r. lm". I • .1 ' " , , 

Felba,nate 

• Felbamate. a dica~bllmate, is an anticon vu lsanl. · 

Uses 
In July 1993. relbamate (Fclbatolt.) originally was_approved by the US Food 

and Drug 'Administmlion (FDA) for usc as monotherapy or in combination 
\vith other allliconvulsllnt agents in tile management of partial seizures with or 
without secondary generalization in adults. Felbamate also was approved by 
FDA at that time ror use in combination with other anticonvulsant agent.s in 
the management of panial and generalized seizure's associated with Lennox
Gastautsyndrome in children andlhns been designated an orphan drug by FDA 
for the treatment of this lallee syndrome. However. because use of the drug has 
since been associated with marked increases in the incidences of aplastic ane· 
mia and acute hepnlic failure , the /manufacturer in conjunctioru with FDA 
warns that the drug shou ld ollty be initiated or continued in the marlagement 
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Imipramine TnlCYCLICS AND OTHER NOREPINEI'HRINE-nEUIYfAKE INIIIIIITons 28:16.0".28 

Thc US Food and Drug Admini !>tration (FDA) has dctennined that anti- 150 mg (a! doxepin)" Ooxepln Hydrochloride 
depressanls increase the risk of suiddalthinking and behnvior (suicidulity) in Capsules 
children and adolcscenls wilh major depressive disorder :lml other psychiatric Sinequan", Pfizer 

~::i~r~~~~r~e~::~~r;:c~n~c~~:~ ~~~~~it~~~~d~~~!>~i~ni:Cnr~a~~~~:I~7s~t~)~.r ~~i~~~!~ ~~~~t!~~;ate 10 mg (a,f daxepin) per mL' 
Anyone considering the use of doxepin in a child or :ldoleSCCnI for :lny d inical 
use must Iherefore balance the potenlial risk o f therapy with the clinical need. 
(See Cautions: Precautions Clnd Contraindicmions lind Cautions: Pedi:ltric Pre-

Doxepln Hydrochloride Oral 
Solution (Concentrate) 

cautions. in thc Tricyclic Antideprcssants Gcneral Statement 28: l6'()4.28.) 

• Lactation Limited dllta indicatc that doxepin and its active N-demc· 
thylatcd mctubolite arc dislributcd into milk . Sedat ion and serious respiratory 
depression we re reported in a nurs ing infant whose mother was rece iving 75 
mg of doxepin daily; substanlial concentrations of the active metabolite of the 
drug were detected in the inr.mt 's serum and urine. In addition, poor sucking 
and swallowint; while nursing. drowsiness. muscle hypotonia. and vomiting 
were reported in a nursing inrant whose mother was receiv ing 35 mg or dmepin 
daily. Because of the potential for serious adverse reactions to doxepin and/or 
its active mctabolite in nursing in rants. a deci sion !>hould be made whether to 
discontinue nursing or the drug. taking into aceounl thc importance of the drug 
10 Ihe woman. 

Pharmacokinetics 

• Absorption The phannaeokinetics of doxepin have nol been exten
sively studied. but the drug is well :tbsorbed rrom the GI truet in animals. Peak 
plusma concentrations usually occur within 2 hours after oral administration or 
the drug. I 

• Dislribulion Doxepin is highl y bound to plasma proteins. 
Limited dala indic:lle thai dmepin amI its active N~demethy lated melabolite 

arc distributed into milk in concentrations reported ly ranging rrom about 30-
140% and 10-115%. respectivel y. or those in nwtemal serum ami that suh
st::mlial concentrations (If the activc metabolite have been detected in the se'rum 
and urine of nurs ing infanls whose mothers Were recei ving 75- 150 mg of dox
epin daily. 

• Elimination The plasma half-life of doxcpin is 6--24.5 hours. TIle drug 
appears 10 be metabolized vin the same pathways as arc other tricyclic anti
depressanls; its N ·demelhylalcd metaholite is phamJacologically act ive. 

Chemistry and Stability 
• Chemistry Doxepin hydrochloride is a dibenzo.,(epin-derivativc tri
cyclic antidepressanl. The drug occurs as u white powder. is freely soluble in 
wmer and in nlcohol. and has a pK" of 8. DO;l[cpin hydrochloride oml (onccn
trate has a pH of 4-7. 

• Stability Doxepin hydrochloride capsules should be stored in light. 
light-rcs istalll containers at a tcmpcmture belwcen 15-30°C and the om l cun
ce ntrate should be stored at a tempe rature between 20-25 gC. Commercially 
avai lable doxepin hydroch loride capsules have un exp iration dme of 36 months 
and the oral concentrate has an expiration date of 24 months following the date 
of manufaclure. 

Doxepin hydrochloride oral concentrate is physically incompatible with 
muny carbonated beverages. but is compatible with some other beverages. (See 
Dosage and Administralion: Administrat ion.) Bulk prcparmion and s torage of 
dilutions of the commercially available oral concentrate arc 1101 recommended 
by the manufacturers. ' 

For furlher informuliun on chemistr)', pharmacology, pharmacoki
netics, uses, cautions, acute toxicity. drug Interactions, and dosage and 
ad ministration of do xc pin, sec the Tricyclic Antidepressants Gencral Slale
ment 28:16.0·'-28. 

Preparallons 
Excipicnts in commercially available lIrug prcparJtiol1s lIlay have clinically 

imponant cffecls in some indi viduals: consuli specific product labeling fordelai) s. , 
Doxepin Hydrochloride 
Oral 
Capsules 10 mg (of doxepin)' 

25 mg (of doxepin)" 

50 mg (of doxepin)' 

75 mg (of doxepin)' 

100 mg (of doxepinJ' 

Ooxepin Hydrochloride 
Capsules 

Sinequan", Pfizer 

Doxepln Hydrochloride 
Capsules 

Sinequan", Pfizer 

Doxepln Hydrochloride 
Capsules 

Sinequan", Pfizer 
Doxepln Hydrochloride 
Capsules 

Sinequan", Pfizer 

Doxepln Hydrochloride 
Capsules 

Sinequan~ I Plizer 

Sinequan ' Oral Concentrate, 
Pfizer 

'UYlliluble fnlll1 ,11K: or moo: rn.UHlfBC lUll'f. tli~llihur(lr. 3ndlor 1\:fl:t<:kager by generii: (nllnpmrrit: rtuyJ nJm~ 

S"/r, 'Il'd H(" 'II;''''.~ lmmary :!11(W. 0 C"f',I""i.~"r. l WIU!lry lYii. ,I"",,.;n lll s , O(',,'I)' "f 11 ... ,11/,·5 ... .1/('111 

l'/wmlanns. ln('. 

Imipramine Hydrochloride 
Imipramine Pamoate 

• Imipramine is a dibenzazepine-derivutive tricyclic :\mideprcssant. 

Dosage and Administration 

• Administration Imipramine hydrochloride and imipramine pamoate 
are administered orally. Although imipramine hydrochloride has been mlmin
islered in up to 4 di vided doses throut;hout Ihe day. it is long-acting and the 
entire oral dai ly dosc may be administered at one lime. Imipramine pamoate 
may also be used 10 administer the daily oml dose of imipramine. but it has no 
advantages /over the hydrochluride . Admini stration of the entire daily dose ul 
bedtime may reduce duylimc sedation ; patients who e.'(pcriencc insomnia and 
slimulalion may be gi ven the emire daily dose in Ihe morning. 

• Dosage Dosage of imipramine salts is ex pressed in tenns of imipramine 
hydrochloride. I, 

Patients should be monilored for possible worsening of depression. suicidal
ilY. or unusual changes in behavior. e.'~pecially OIl Ihe bcll inning of IherJpy or 
during periods of dosage adjustment. (Sec Cautions: Precautions and Contrain
dkations. in the Tricyclic Amidepressants Genernl Slatemcnt 2S :16.t14.2S.) 

Major Depressil'e Disorder 1l1ere is a wille range of oml dosage 
requirem(nts. and dosn£c must be carefully indi\'iduulized. Initial dosages of 
imipramine should be low and generally range from 75-100 mg daily. de
pending on Ihe severity of the condilion bcing treated. Dosngc may be gradually 
adjusted 10 the level that produces max imal therapeutic effect with minimal 
tox icity and rna)' range up to 300 mg daily. Hospit:llized palients unller close 
supervision may generally be given higher dosuges than outpaticllls. :lIlll man
ufucturers stme that dosages of greater than 200 mg daily are not rcconunended 
for outpatients. Geriatri c patienL~ should usually be given lower thun uveragc 
dosuges. Manufaclurers slate Ihm thempy should be init ililed wilh 25-50 Illg 
daily a~ imipmmine hydrochloride (e.g .. To fmll il lt ) in Ihese patients and Ihal 
optimal dosage rarely exceeds HXl mg daily. If the daily dosage is eSlUhlished 
at 75 mg or more. imipramine pamoate (e.g .. Tofranil ll> PM ) Illay be :Idmini s
tered. Ma.'( imum anlillcprcssanl effect s may nOI, occur for 2 or more weeks after 
thcmpy is begun. 

After symptoms arc. controlled. dosage should be grJdual\y n:duced to the low
est level that will maintuin relief of symptoms. lfl11ainten<mcc therapy is necessary. 
manufacturers recommend an adult dosllge of 50-15U IIlg daily. To avoid the pos
sibility of pn..ocipiLating wilhdmwal symptoms. imipr.unine should nO{ be lenninal ... -d 
abruptly in paticnL~ who have received high dosage for prolonged periods. 

Functiollal Enuresis ill Children Fut the trcatment of functional 
en uresis in children who are at least 6 years of age. the mual initial oral dosage 
of imipramine hydrochloride is 25 Illg daily. :Idministered I hour prior to bed
time . If a sati sfactory response is not obtained within I week, dosage may be 
incrcase'! to 50 mg ,nighlly ror children younger than 12 years of age or 75 mg 
nightly for children 12 years of dgc and older. Dosages higher than 75 mg dllily 
do not improve resulls and may increase the risk of adverse reaclions. For 
chi ldren who are early-night bedwcllers. beller results may be obl:lined by 
ildministering 25 mg in midaftemoon and again at bedtime. Dosage of imip
ramine hydrochloridc for the trelltment of functional enuresis in children should 
not exceed 2.~ mg/kg dai ly. Long-tcnn effects of Ihe drug in children have not 
been detemlincd; there fore . after a sal isfaclory response has been mainlained. 
imi pramine hydrochloride should be gruduall y withdrawn. If dosage is gmdu
ally reduced. after a favorable response of m:lny weeks. re lapses may be \css 
frequent; ' children who relapse may not respond lO subsequent treatment with 
imipmmine. (Sec Caul ions: Pcdiatric Prccaulions.) 

Cautions 
Imipramine sharcs the plmnnacolngic actions. uses. and toxic potentiuls of 

the tricyclic :lntidepress:tnls. and Ihe usunl precautions of Iricyclic alUidepres· 
santo admini stration should be observed. Patienl.~ should he fully ad viscd ubout 
the risks. especially suicidal thinking and behavior (suicidality). assodutcd with 
tricyclic amideprcssam Iherapy. For a complete disc ussion. sec C'lUtioll s: Pre
caulions and Conlminlli calions and Cautions : Pl.!diutrie Precautions. in the Tri
cyclic Antidcprc.~sanls General SUl!cmcnt 28: 16.04.28. 

Although the clinical imponance is not known. ECG changes have been 
reported in pediatric palients receiving twice the recommended maximUIll daily 
dosage. 
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Imipramine TRICYCLICS AND OnlER NOREPINEPHRINE-REUJYrAKE INUlUI1'ORS 28:16.04.28 

• Pediatric Precautions Imipramine hydrochloride is used for Ihe II'CUI· Imipramine Pamoate 
men! of enures is in children 6 year.; of age or older, but safety and efficacy of the ~O~r-a-:-I--------------------------
drug for the lreatmem of this condition in younger children or for the treaunent of 
any other condition in pedialric palicn!s have nol been establislu.'tI. The manufac- Capsules equivalent to Imipramine 

Hydrochtoride 75 mg 
Tofranll-PM \ Mallinckrodl 

turcr of imipramine pamO(lfC slUies Ihal the drug should nol be used in children of 
.my age because of the high polency and risk of acute overdose. 

The US Food and Drug Administration (FDA) has detennined that ami· 
depressants increase Ihe risk of suicidal thinking and behavior (suicidality) in 
children and adolescents with major depressive di~order and other psychiatric 
disorders. However. FDA also states that depression and certain other psychi
atric disorders arc themselves associated with an increased risk of suic ide. 
Anyone considering the usc of imipramine in a chi ld or adolescem for any 
clinical usc must therefore balance Ihe potenlial risk of therapy with the clinical 
need . (See Cautions: Precautions and Contraindications and Cautions: Pediatric 
Precautions. in the Tricyclic Amidepressanls General Statemem28:16.04.28.) 

Pharmacokinetics 

• Absorption In stud ies with radiolabeled imipramine. the drug was 
complete ly absorbed from the 01 tracl. Peak plasma concentrations of imip
mmine occur within 1- 2 hours after oral administration and 30 minutes after 
1M adminiSiration (no longe r commercially available in Ihe US). 

• Distribution Limited daln indicate that imipmmine nnd its active me
tabolite. desipramine. arc distributed into milk in concentrations similar to those 
present in maternal plasma. 

• Elimination The plasma half~ l ife of imipramine ranges from 8-16 
hours. Imirraminc is metabolized via the same pathways as ure other tricyclic 
antideprcssants; desipramine, its N-monodemethylated metaholite, is pharma
cologically active. Approximately 40% of a dose of imipramine is excreted in 
urine as inactive metaholites within 24 hours and 70% within 72 hours; small 
amuunts are excreted in feces vi:I biliary elimination. 

Chemistry and Stability 

• • Chemistry Imipramine is a dibenzazepine·dcrivutivc tricyclic antide
pressant. The drug is commercially available as the hydrochloride and pamoate 
salts. 

Imipramine hydrochloride occurs as a white to off-white. odorless or prac
tically odorless. crystalline powder and is free ly,soluble in water and in alcohol. 
Im ipramine pamoate occurs as a fine yellow powder and is insoluble in water 
and soluble in alcohol. Imipramine hydrochloride has a pK~ of 9.5. 

• Stability Imipramine hydrochloride turns yellowish or reddish un ex
pusure tn light slight discoloration docs not affect potency, but marked dis
coloration is associated with loss of potency. Solutions of imipramine hydro
chloride ure slahle at pH 4-5 . During storage. minute crystals may form in 
imipramine hydrochloride injcclion (no longer commcrcinlly available in the 
US): the effic:!cy of the prcprlr.llion is unaltered if the crystals are redissolved 
by immersing the- ampul in hot wlltcr for I minute. 

Imipramine hydrochloride tablels :!nd impramine pamoate capsules shou ld 
be stored in tight containers II( a tempemture between IS- 3U°e. Commercially 
aVllilahle oral imipramine hydroch loride preparations have expiration dates of 
3- 5 yeurs (depending on the manufucturer) following the date of manufacture. 
Cummercially available imipramine pamoate capsules have an expiration date 
of 3 years following the date of manufacturc. 

Fur rurther information on chemistry, pharmacology, pharmacoki
netics. uses, caulions. acule loxicity. drug interactions, and dosage and 
adminislralinn of imiprl.lmine, sec Ihe Tricyclic Antideprt.'Ssanl5 General 
St nl cmenI28:16.04.28. 

Preparations 

E.'H:ipients in comml'rl'ially available drug prepamtions may have clinically 
impnn:mt effects in some individuuls: consult speci fic pruductlaheling fordet:!il s. 

Imipramine Hydrochloride 
Oral 
Tablels lOmg-

25mg" 

50 mg' 

Tablets, film- 10 mg
coated 

25mg" 

50 mg-

Imipramine Hydrochloride 
Tablets 

Tofranll"' , Mallinckrodt 

ImIpramine Hydrochloride 
Tablets 

Tofranll \ Mallinckrodt 

Imipramine Hydrochloride 
Tablets 

Tolranll .... Mallinckrodt 

ImipramIne Hydrochloride Film
coated Tablets 

Imipramine Hydrochloride Film
coated Tablets 

Imipramine Hydrochloride Fllm
coated Tablets 

' ,wailal1le frmll 0111' {lr iliOn: m~nufOClu":r . ..tI., lribulur. lIntl/or repa~k~J;er by generic (",lM"nlflri~lury) name 
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equivalenl to Imipramine 
Hydrochloride 190 mg 

equivatentto Imipramine 
Hydrochloride 125 mg 

equivalent to Imipramine 
Hydrochloride 150 mg 

Tofranll~PM "' , MaUinckrodt 

Tofranll-PM", MalUnckrodt 

Tofranll-PM.l, MaUinckrodt 

Sd fffr,l R~l iJi<!llr Qc",/Jrr 1007. C COPJrlglll, J<lllu"r.l' 11)77. " " "' r/cUl'l SOnt~I' ' of U"., /tll.sysu' ", 
PIUJ r",ucjj/j. /~c. 

Maprotiline Hydrochloride 

• MaprOliline hydrochloride is a tetracyclic antidepressant that is phamlU
colog ically similar to the tricyclic antidepressants. 

Uses 

MaprOliline hydrochloride is used in Ihe treatment of depressive affective 
(mood) disorders. includi ng dysthymic disorder (depressive neurosis) and ma
jor depressive disorder. TIle drug has been used for the deprl!.ssive phase of 
bipolar disorder: however, hypomanic or manic episodes may occur when the 
drug is given 10 patients with this disorder and other antidepress:.mts (e.g .. 
bupropion, se lective serotonin-reuptakc inhibitors) generally are' preferred 
when an antidepressant is considered necessary in such patients. (Sec Consid
erations in Choosi ng Therapy for Depressive Episodes under Uses! Bipolar 
Disorder, in Lithium Sall~ 28:2K.) M:lprotiline is effective for the rdief uf 
anxiety associated with depresslun. Must studies comparing m:lprOl iline with 
amitriptyline or imipramine in the trcutmcnt uf palients with variuus typcs of 
depression have not demonstr.lIed superiori ty of maprotiline over these tricyclic 
antidepressants. Although maprotilinc has been reponed to han! a s lighl ly more 
mpid onset of action than either amitriptyline or imipramine in some studies. 
this finding has not been :ldequnlely estllblislted. II 

For funher infomlation on trentment of major depressive disorder nnd COIl

siderations in choosing the most appropriate antidepressant for n panicular 
patient. including considerations related to patient tolerance, patient age. and 
cardiovascular. sedative, and su icidal risks. sec Considerations in Choosing 
Antidepressants under Uses: Major DepressiYc Disorder. in the Tricyclic An
tidepressants General Statement 28: 16.()4 .28. 

Dosage and Administration 

• Administration Maprotiline hydrochloride is administered orally. AI
thoug,h maprotiline has been administered in 3 divided doses throughout the 
day, it i~ long-acting and the entire daily dose may be administered at one time: 

Dispensing and AdministratiolJ PrecautiollS Dispensing errors 
have occurred because of the similllrity in spelling between Ludiom il ll (t he 
fomler trude nume for maprotiline hydrochloride; no longer commercially 
avai lable under this tmde name in the US) and Lamictal lt (the trade name for 
Imnotrigine , an anticonvu lsant). Therefore. eXira care shuuld be exerciJ,Cd in 
ensuring Ihe accumcy of both oral and wrillcll prescriptions for Ludiomil - and 
L:imictnl" , The manufacturer of Lamictal a lGlaxoSmithKJine) recommends 
that clinicians consider including the intended use of the particular drug on the 
prescription, in addition to alening p~nienl.~ to carefull y check the drug they 
receive and promptly bring any question or concern to the attention of the 
dispensing pharmacist. TIte manufacturer of Lamictal~ also recommcnds that 
phannacists assess various measure.~ of avoiding dispensiog errors and imple
ment them as appropriate (e.g .. by computerized filling and handling of pre
scriptions. patient counseli ng). (See C:lUtions.) 

• Dosage There is a wide range of dosage requirements .• md dosage of 
maprotiline hydrochloride muSI be carefully individualized. TIle manufacturer 
suggesls thai the risk of seizures Illay be decreased by initiat ing therapy wi th 
low dosages of the drug. Initinl dosages should be low. generally 75 mg daily 
in outpatients with mild to modemle depression, ulthough a lower initial dosage 
may be used in some pmienls (e.g .. geri.uric patients). Because of the long 
eliminalion half·life of maprotiline. the initial dosage should be maintained for 
2 weeks. Depending on tolerance and response, the daily dose may then be 
gradually incrcased in 25-mg increments. In most outpatients, a maximum dos
age of 150 mg daily will be effective; it is recommended that this dosage be 
exceeded on ly in very severelY' depressed patients. Severely depressed hospi· 
talized pmiems under close supervis ion may generally be given higher dosages 
Ihan outpatients; such patients may be given an initial dosage of 100-150 mg 
daily wh ich may be increased cautiously. Most hospitalized patients with mod
er.ue to severe depression will respond to a dosage of 150 mg daily. but dosages 
as high as 225 mg dai ly may be necessary in some patients: dosage should not 
exceed 225 mg daily. Gerintric patients (Le., patients older Ihan 60 years of 
age) should usunlly be given lower than average dosages: 5()...75 Illg daily is 
generally satisfactory for these patients . Antidepressant effects usually occur 
within 2-3 weeks in most p:nienls who respond 10 maprotiline therapy and may 
occur within 3- 7 duys. ' 
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Oxcarbazepinc 

fate, dosage of these agents must be carefu lly adjusted because of the additive 
centml depressant effects. 

• Neuromuscular Blocking Agents Excessive neuromuscular block
ade has occurred in patients receiving parenteral magnesium sulfate and a neu
romuscular blocking agent: these drugs should be administered concomitant ly 
only wit h caution. 

• Cardiac Glycosides Magnesium salts shou ld be administered with 
extreme caut ion in digitalized patients, because serious changes in cardiac con
duction which com result in heart block may occur if adminislrmion of calcium 
is required to treut magnesium toxicity. 

Pharmacology 
M:lgnesium is the fourth most abundant Calion in the body and is essential 

fur the function of important enzymes, including those related to the transfer 
of phospl1:lte groups, all reactions involving ATP, and every step re lated to the 
replication and transcription of DNA and lhe tr:lnslntion of mRNA. Mngnesium' 
also is requircd for cellular ener!,!y metabolism and is involved in membrane 
stabilization. nerve conduction, iron transport. and c" lcium-channel activity.l; 

Wh!.!n administered parenterally in doses sunicient 10 produce hypcnnag
nesel11ia (serum magnesium concentrations greater than 2.5 mEq!L). the drug 
may depress the CNS and block peripheral neuromuscular transmission. pro
ducing nnticonvul.~ant effects. The exnct mechanism of this depressant activity 
is nOl fully known; however, excess magnesium appears to decrease the amount 
of acetylcholine liberated by the motor nerve impulse. When serum concc,ntra
tions of magnes ium excced 4 mEq/L, deep-tendon rcllex.cs may be depressed. 
At serum concentrations of 10 mEqfL, deep-Iendon re nexes may disappear and 
rcspirmory paralysis may occur. Serum magnesium concentrations in excess of 
12 mEqlL may be fatal. Complete hean block can also occur al high iserum 
conccntr;Uions o f magnesium (approximately 10 mEqlL): Animal studies sug
gest that the effect of magnesium ions on cardiac muscle is to s low the rate of 
the sinoutrilll node impulse fonnation and prolong conduction time. Limited' 
data in patients wi th no evidence of heart diseuse indicate thut IV infusion of 
magnesium prolongs PR interval. H(atria-His bundle) intervnL ante grade A V 
noonl dfeClive rcfnictory period, and sinoatriul conduction time. Avai lable data 
also suggest that magnesium produces systemic an'd coronary vasodilatation,1 
possesses antiplatclet activity, suppresses autom"ticity in pan ially'depolarizcdl 

cells, and protects myocytes against calcium overlOi\d under conditions of is
chemia by inhibiting calcium influxespeciully at the time of rcperfusion. How
ever. the clinical benefit of administering magnesium ill patients with acute 
myocardial infarction has not been fully detennineU. (Sec Uses: Acute Myo
curdial lnfarction.) Magnesium also acts peripherally. producing vasodi lation. 
Moderatc doses produce flushing and sweating) and higher doses lower blood 
pressure. Both the CNS depression land the peripheral neuromuscular trans
mission blockade produced by hypennugncscmia can be nntugonized by ad-
mini stratiun of excess cakium. ' 

Pharmacokinetics 
When magnesium sulf~te is administered IV. the onsc~of action is imme

diate and thc duration of action is about 3U minutes. Following 1M administra
tion of the drug, the onset of action occurs in about I hour and the duration of 
nct ion is 34 hours. As an anticonvulsant. effective serum concentrations of 
ma!1nes iull1 hnve been reported to mnge from 2.5-7.5 mEqIL. 

Magnesium readi ly crosses the placenl1l and is distrihuted inlO mi lk follow
ing pilrellteral admin istration of magnesium sulfate . Milk concenlrations of 
magnesium arc increased for only about 24 hours after disconlinuance of par
enteral magnesium sulfate , therapy; the amount of magnesium ingested by a 
nursing infant during this period is probably too small to be of cl inical impor-
tance . It 

Ma~nesium su lfate is excreted by the kidneys al a Tille th:Jt varies from one 
pmiell\ to another but that is directly proportional to the serum concentration 
.lOd glomeru lar IiItrmion. 

Chemistry and Stability " . 
• C hemistry Parenteml magnesium su lfate exhibits unticonvulsant prop
enies. Magnesium sulfute occurs as small. colorless crys tals, usually needle
like_ with a coolin~, saline. biller Iilste and is freely soluble in water and spur
ing.ly soluble in alcohol. 11le drug effloresces in wann. dry air. Each gram of 
magnesiulll sulf.ne heptahydrale contains IU mEq of magnesium. 11lt: pHs of 
commcrciully avai lable mag{1esium sulfate injection and magnesium sulfate in 
5% dextrose injec,tion arc adjusted with sodium hydroxjdc and/or sulfuric acid: 
the inje,Clions have pHs of 3.5- 7. 

• Siabilily Magnesium sulfate injection and magnesium sulfate in Stir 
dextrose injection should be stored at a temperature less than 40°C. preferably 
between IS- JO"C: freezing should lx! avoided. II 

Magnesium su lfate is converted to the monohydrate when heatcd to 150-
160°C. Magnesium sulfate is incompatible with alkali hydroxides (fomling 
insoluble mllgnesium hydroxide), with alkali carbonates (fonning basic car
bonates), ,md with salicylates (fonning busic salicyl:Jtes). The drug reactslwith 
:Irsenates, phosphates. and tanmtes, precipitating the corrcsponding magnesium 
salts, LeiU..l. barium, strontium, and calcium react with magnesium su lfate re
su lting in precipitation of the respective sulfates. Speciali7.ed references should 
be consu lted for spec ific compatibility infonnati on. Following withdrawal of a 

ANTICONVULSANTS, MISCEI. I. ,\NEOUS 28:11.92 

dose from one of the solutions which do not cont:lin preservatives. any unuSt.'d 
p;<lrtion should. be discarded. 

" ' 
Preparations 

. Excipienls in commereially llvuilable drug prepurations may have clinically 
imponant effeCl'i in some individuals: consult specific productlabcling fnrdelails. 

Magnesium Sulfate 

Crystals 

Parenteral 
Injection 

Injection, for 
IV use only 

h, 

50%' 

4~:' (4. 20, and 40 g)' 

8% (4 g)' 

Magnesium Sulfate Injection 

Magnesium Sulfate Injection 

, 
Magnesium Sulfate Injection 

'Jvai tal>l e fl1l1n nile nr more manUrl1Clun:r, (]i ~lrihUl"r. ~n<l/m n:llJ.d,u!!cr by generic I1klll pmprielnry\ n~mc . 
Magnesium Sulfate in Dextrose 

Parenteral 
Injection, for I 1% (1 g) in 5% Dextrose' 
IV use only 

Magnesium Sulfate In 5% 
Dextrose Injection 

·a'·aibbl ~ (mill ore t il" m!V'I: m:mufru:lun:r. diMrihuhll". and/or ~el.~~r by generic Cnonp!llJ"lrie1~I)" IlOIme 

tU"" i~ nllt cIIOl.'nll} included in Ihe I~hchnj; :lpJIru'.C1I by Ihe US Food :11111 O!U!; Adminbtl"3lirm 

Sl'fl'<'u J HniJiufU JilfU~ry.· ;:(J(JI}. 0 C",'_lri.('U. Sl'w(",/~r / 97-1 . ,\",,·,i,.<l1I St,,·i,·I.f "l lIl'u/I/I,Syu l'm 
Plrdrm",·iJII . /I,I'. 

Oxcarbazepine 

• Oxcarbazcpine is an anliconvu lsanl agent. nl 

Uses 

• ,seizure Disorders Partipl Seizure.<i Oxcarbazepine is used as 
ITlOnothefilpy or in l'ombination with other anticonvuisants.in the managernent 
0," partial .~eizures in adults and chi ldren 4 years of agl? and older. 

MonothcrllPY. Emcacy of ot'carbazepine monotherapy in patients with 
partial seizures has been established in several multicenter, randomized. dou
ble-blind clinical trillis. Thcse studies huve included adults and children 8 years 
of age or older. In one placebo-controlled . randomized clinical trial in patients 
with refmctory partial seizures (undergoing ev'lluntion for epilepsy surgery) 
who had been withdrawn from anticonvulsants prior to randomiwtion, oxcar
bazepine at dosages up to 2400 mg daily for 10 days was more effective than 
placebo. Results of another placebo,controlled clinical trial in patients' with 
newly diagnosed or recent-onset p;anial seizures indicate thaI oxcarbazepine 
dosages up to 1200 m!! daily for 84 days were more effective than placebl? In 
addition. Iherapy wi th oxcarbazepine 2400 mg daily for up to 126 days was 
substantially mOTe effecti ve than oxcarha2epine 300 mg daily in 20therc1inical 
trials in p"tients with partial se izures who had been withdrawn from therapy 
with I or 2 anticonvulsants because of inadequate control. 

Results of several multicenter, randomized. double-blind monothempy tri
als in patients with newly diagnosed or previously untreated partial or gener
alized seizures indicate that oxcarbal epine exhibits anticonvulsant activity sim
ilar 10 carbamazepine. phenytoin, or valpro:lle sodium. 

Combillation Therapy Efficacy of oxcarbazepine as adjunctive ther-
apy in patients with partial seizures wa.~ established in 2 multicenter, placebo
controlled. randomized, double-blind clinical trials in patients with partial sei
zures (one in adults and one in c11i1dren 3-17 years of age). In both studies, 
patients initially were stabilized with op\imum dosages of 1-3 "nticonvulsants 
dpring an S-week ~aseli.he peribd;.',hose. experiencing at 'Ieust ~ ~min~mum .1-
4 per month) pamal seizures dunng lills phase were randomized to receive 
oxcarbazepine br pl"cebo during a dosaiw titration period of 2 weeks followed. 
by a 14- or 24-week I~ai~tenance peri9it il]. chilqren o~ adults. re,spectively. 
Efficacy of oxcarbazeplOe /0 these stud Ies \yns evaluated In tenns of the ch"nge 
in seizure frequency (i.e., the median decn.: a.~e [or increase) in avefilge. mont~ly 
(28-dayJ seizure f'Jte ). Adult patients receiving oxcarbazepine 600. 1200, or 
2400 mg daily or placebo experienced a Ol~dian decrease in seizure frequency 
of about 26. 40, 50. or 8%. respectively, while pediatric patients receiving 
oxcarbazepine maintenance dosages ranging from 30-46 mg/J.:g dail)' (depend
ing on baseline body weight) or placebo experienced a medi"n dccrea.'IC in 
seizure frequency of about 35 or 9%, rcspectively. 

• Bipolar Disorder Oxcarbalepine Ims been used alone or in combi
nation with other drugs (e.g .• amipsYL'hotil' agents) for the treatment and pre
vention of acute manic or mixed epi sodes in patients with bipolar disordert. 
Lim ited dOlt" suggest that oxcarbazepine may have equ ivalent efticacy and bet
ter IOlerability Ihan carbamazepine for this indiclition. However, the American 
Psychiatric Association (APA) currently recommends that oxcarbazepine be 
reserved for patients unable to tolerate or who hud an inadcqu"te thempeutic 
response to first-line agents such as lithium and valproate (e.g., valproic acit!, 
divalproex): Fnr 1further infonnation lon the m:lIlagement oflbipolar disorder. 
sec Uses: Bipolar Disorder, in Li lhium Suits 2R:28. ·1, 
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• 

Oxcarbazepine 'I I,o'I ANTlCONVUI.SANTS. MISCELLANEOUS 

Dosage and Administration 

• General Oxcarbazepine wblets and suspension are administered orally 
twice daily without regard to meals. 
- Oxcarbazcpine suspension should be shaken well prior to administration of 

eat h dose. The appropriate measured dose of the suspension should be admin
istered using an oral dosing syringe. The ob i suspension may be added to a 
small glass of water or swallowed directly from the syringe. After each use, 
the oral syringe should be rinsed with warm water and allowed to dry thor
oughly. 

The manufacturer of Trileptal~ states that oral bioavailability of oxcarba
zepine tablets appears to be similar to thai of the suspension and, therefore. 
these preparations can be used interchangeably on a mg-for-mg basis. 0 r. • 

Patients currently receiving or beginning therapy with oxcarbazepine and/ 
or any olhet anticunvulsant for any indication should be closely monitored for 
the emergence or worsening of depression, suicidal thoughts or behavior (sui 
cidalityJ, and/or any unusual changes in mood or behavior. (Sec Suicidality 
Risk under Warnings/Precautions: Warnings, in Cautions.) -

Partial Seiwres !\1onutherapy. In adults and children older than 16 
years of age with partial seizures being transferred from other anticonvulsant 
drug therapy to monotherapy with oxcarbazepine, the recommenrJed initial dos
age of oxcarbazepine is 600 mg daily given in 1 equally divided doses, Ox
carhazepine dosage may be increased by 600-mg daily increments at approx
imately weekly intervals to a recommended daily dosage of 2400 mg, usually 
within 2-4 weeks. As oxcarbazepine replaces the existing anticonvulsant ther
apeutic regimen, dosage of the other anticonvulsant{s) is simultaneously re
duced and discominued over 3-6 weeks. Patients should he observed during 
this transition phase. 

In adults not receiving anticonvulsant drug therapy. the recommended ini
tial daily dosage of oxcarbazepine as initial monothernpy is 600 mg daily ad
ministered in 1 equally divided doses. Dosage should be incI:Cased by 300-mg 
daily increments every third day to u maximum daily dosage of 1200 mg. 

In children 4- 16 years of age with parlial seizures being transferred from 
other anticonvul sam drug therapy to monotherapy with oxcarbazepine, the rec
ommended initial dosage of oxcarbazepine is 8- 10 mg/kg daily given in 2 
equally divided doses. Oxcarbazepinc dosage may be increased in incremellls 
of ulp to 10 mg/kg daily at weekly' intervals to achieve the recommended main
temince dosage. (See Table I.) As oxcarbazepine replaces the cxistfng anticon
vulsant therapeutic regimen, dosage of the other anticonvulsani(s) is simulta
neously reduced and discontinued over 3-6 weeks. 

Children 4-16 years of age not receiving anticonvulsalll drug therap)' may, 
initiate therapy with oxc'arbazepine at a dosage of 8- 10 mg/kg daily given in 
2 equully divided doses. Dosage may be increased ill increments of 5 mg/kg 
daily every third rJay until the recommended maimenanct! dosage is achieved. 
(Sec Table L ) 

Table 1. Recommended Range of Maintenance Dosages in Children Receiving Oxcarbazeplne 
Monolherapy ,I I 
Weight (kg) Dosage Ral'lgil (mglday) 'I 

20 ' 
25 ,II 

30 ' 
35 
40 
45 
50 
55 

" 60 
65 
70 

" 

II 

600-900 
900-1200 
900-1200 
900:-1500 
900-1500 
1200-1500 
t200-1800 
1200-1800 
1200-2100 
1200-2100 
1~2100 

" 
" 

1 Comhinalinn Tht!rapy. For ~djunctive therapy in the management of partial 
seizures in adults and children older than 16 years of alge, the initial dosage of 
oxcarbazepine is 600 mg daily administered in 2 equally divided doses, Ox
carbazepine dosage may 'be increased by 600-mg daily increments at approx
im'atcly weekly intervals to a recommended daily dosage of 1200 mg. Although 
effica'cy ritay be somewhat higher in patients receiving oxcarbazepine dosages 
ext eeding 1200 mg daily, most patients cannot tolerate daily do~ages of 1400 
mg, IThainly because of adverse CNS effects: The manufacturers recommend 
that patients be observed closely anrJ that plasma concentrations of concomi
tantly administered anticonvulsants be monitored during dosage titration of 
oxcarbazepine since plasma concentrations of these drugs may be altcred when 
dosage of oxcarbazepine exceeds 1100 mg daily. 

For adjunctive therapy in the management of partial seizures in children 
4-J6 years of age, the recommended initial dosage of oxcarbazepine (admin
istered in 2 equally divided doses) is 8--10 mg/kg daily, generally not exceeding 
600 mg daily. The target daily maintenance dosage of 900--1 SOD mg depends 
on pUlient weight (9UO, 1200, or 1800 mg in children weighing 20--19, 19,1-
39, or more than 39 kg , respectively) and should be reached within 2 weeks. 
Since , clearance of the drug appears to be increased (by 30-40%) in children 
younger than 8 years of age compared with that in adults, such children re 
ceived the highest maintenance dosage; in controlled clinical trials. 
• .!Special Populations TIle manufacturers state that the initial dosage 
of oxcarbazepine should be 300 mg daily (one-half of the usual starting dosage) 
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in patients with renal impairment (creatinine clearance less than 30 mL/min
ute); dosage should be increased slowly to achieve the desired clinical response. 

In general, no dosage adju stments arc necessary in patients with mild to 
moderate hepatic impainnenl' 

Cautions 

• Contraindications Known hypersensitivity 10 oxcarbuz~pine or any 
ingredient in the formulation. 

• \Varnings/Precautions Warnings Hyponatrt!mia. Clinically 
important hyponatremia (serum sodium concentrations less than 125 mEq/L) 
has been reponed in 2.5% of patients receiving oxcarbazepine in clinical stud
ies, versus 0% in patients receiving placebo or active controls (Le .. carbama
z~pine. phenobarbital, p~enytoin, valproic acid). GenerallY1 hyponatremia oc
curred during the first 3 mqnths of oxcarbazepine therapy, although this adverse 
effect was reported in some patients more than I year after initiation of such 
therapy. In clinical studies, most patients with hvponutremia were asympto
matic. However, it' should be' considered that these patients w~re monitored 
frequently. and in some patie '"! ts dosage of oxcarbazepine was reduced or dis
continued or the fluid intake restricted. ILis not known whether these measures 
prevented development of hyponatremia, Symptomatic hyponatremia was re
ported in some patiellls during posunarketing surveillance. In dinical Ifials in 
patients dcveloping hyponatremia, serum sodium concertra~ions retumed to 
baselin'e values a few days after discontinualll.::e of the .drug. TIle manufucturers 
sWte thut monitoring serum sodium concentrations shoulrJ be considered during 
maintenanFc th'erapy with oxcarbazepine, Pf rticularly in patients concurrently 
receiving other drugs known 10 decrease serum sodium concentrations (e.g., 
drugs assuciated with inappropriate antidiuretic hormonc secretion ISIADH]) 
or in those with symptoms of hyponatremia (e.g., nausea, malaise, headache, 
lethargy, ~onfusion, obtundation, increase in seizure frequency or severity), 

I Suicidality Risk. The US Food ,Old Drug Administration (FDA) has alerled 
healthcare professionals about an increaserJ risk ofsuicidality (suicidal behavior 
or ideation) observed in an analysis of studies using various anticonvulsants, 
including oxcarhazepine, compared with placebo. The analysis of suicidality 
reports from placebo-controlled studies involving II anticonyulsants (i.e. , car
bamazepine, felbamate, gabapentin, lamotrigine. l!!vetiracetllm, oxcarbazepine, 
pregabalin, tiagabine, topiramate, valproate, zonisamide) in patients with epi
lepsy, psychiatric disorders (e.g., bipolar disorder, uepression, amiety), and 
other conditions (e.g" migraine, neuropathic pain) found that patients receiving 
anticonvulsants had approximat~ly twice the Tj:;k of suicidal behavior or ide
ation (0.43 %) compared with patients receiving plucebo (0.24%). ,TIlis in
creased suicidality risk was observed ,L<; early as! one week after beginning 
therapy and continued through 24 weeks. Although patients treated with an 
antif OnvLJlsant for epilepsy"psychiatric disorders ; and other, conditions were 
all found to have an increa<;erJ suicidality risk compared withlthose receiving 
placebo, the relative suicidality risk was higher for patients Mth epilepsy com
pared with those receiving anticonvulsants for other conditions. 

Based on the current analysis of the available data, FDA recommends thut 
clinicians inform patients, their-families, and caregivers about the potential for 
an increase in the risk of sUicidality with ,inticonvulsant therapy and that all 
patients cu'rr~ntly receivi ~g or bcginhing therapy with any anticonvulsant for 
any indic,itiort be closciy monitored for the emergence or wor'sening of de
pression, suicidal thoughts or betb vior (suicidality), and/or unusual changes in 
mood or behavior. Symptoms such as anxiety, agit,lIion, hostility, hypomania, 
and mania'may be precursots 10 emerging suicidality. Clinicians who prescribe 
oxcarbazepine or any other anticonvulsant slinuld bal:lI1ce the risk of suicid"lity 
with the risk of untreated illness. Epilepsy and many other illnesses for which 
anticonvulsants arc prescribed are themselves associated with an increased ri sk 
of morbidity ~nd mortality and an increaserJ rIsk of suicidal thoughts and be
havior. If suicidal thoughts and behavior emerge during anticonvuls:mt therapy, 
the clinician should consider whether these symptoms may he related to the 
illness being treated. (Sec 'Advice' to Patients.) I " 

Discuntinuance ur Oxcurhazcpinc. Because of the possibility of increased 
seizure frequency, anticonvulsant drugs. including oxcarhazcpine, should be 
withdrawn gradually. If a hypersensitivity reaction occurs, uiscontinue oxcar-
bazepine and initiute alternative therapy, t 

Sensitivity Reactions Histury ur Cllrh:mlllzepinc Hypcrscnsilh·ily. Ap
proximately 25-30% or patiems with a history of carbamazepine hypersensi
tivity will develop hypersensitivity to oxcarbazepine. Therefore, oxcarbazepine 
should only he used in patients with a history of such hypersensitivity if the 
potential benefits justify the 'potential risk to the rpatienl. If a hypersensitivity 
reaction ' develops, oxcarbazepine should be discohtillued immediately. 

Dt!rmululugic and Hypcrst!nsith'j(y Rt!lIctiuns. SerioJ s de~'llatol(Jgic reac
tions, inciUlling Stevens-johnson syndrome and toxic epidermal ncerolysis, 
have been reported in adults and children receiving oxcarbazepine; ,reactions 
have been life-threatening. have required hospitalization. and rarely have been 
futal. The incidcnce oji Stevens-johnson syndrome and toxic epidermal ne
crolysis reported in patiellls receiving ·nxcarbazepine exceeds the rate in the 
general population by threefold to tenfo'ld. The median time to onset of these 
reactions was 19 days. Recurrence of serious dermatologic reactions following 
rcchallenge with oxcarbazepine lhas occurred. 

If a skin reaction develops 'in a patient receiv ing oxcarbazepine, consider 
discontinuunce of the drug and initiation of therapy with another anticonvulsant 
agent. I, III 
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Oxcarbazeplne 

Multiorgan hypersensitivity reactions occurring days to weeks or months 
(range 4-60 days) aner initiation of oxcarbazcpine therapy have been reported 
in adults and pediatric patients. Although!1hcse reactions have been reponed 
rarely, many of these patients required hospitalization, and some reactions were 
considered life-threatening. Manifestations may include (but are nO( limitcd to) 
fever, rash. lymphadenopathy, hepmitis, abnormal liver function test results, 
eosinophilia, thrombocytopenia, neutropenia, 'prurilus, nephritis. oliguria, hep
atorenal syndrome. arthralgia, and asthenia. 

If a muhiorgan hypersensitivity react ion is suspected, discontinue oxcar
bazepine and initiate alternative therapy. 

Possibility of cross-sensitivity with other drugs that produce multi organ 
hypersensitivity reactions ex ists. 

General Precautions Nervous System Errtct... Neuropsychiatric ef
fecls reported during oxcarbazepine tremment are classified into.3 categories: 
impaired cognitive or psychomotor performance including difficulties in con
centrating, languuge. and spee~h; somnolence or fatigue; and coordination dif
ficulties (e.g .. ataxia, gait dislUrbances). (See Suicidality Risk under Warnings/ 
Precautions: Warnings, in Cautions.) 

Specific Populations Pregnancy. Category C. (See Users Guide.) 
I. North American Antiepileptic Drug (NAAED) Pregnancy Registry at 888-

233-2334 (for paticnt.. .. ); registry information also available on the website hup:1 
/www.aedpregnancyregistry.org. 

The effect of oxcarbazepine on labor and delivery is unknown. 
l uctution. Both oxcarbazepine and it~ active 10-monohydroxy metabo-

lite (MHO) arc distributed into milk it!, humans. Discontif\ue nursing or the 
drug. taking into account the imponance of the drug to the woman. 

Pedlutric Usc. Safety and efficacy of oxcurbalepine as monolherapy or 
adjunctive therapy for parlial seizures in children younger than 4 years of age 
have not been established. t 

Effic;.)cy of oxcarbazepine as adjunctive therapy for partial seizures ,in chil · 
dren 4- 16 years of age established in clin\cal studie!>. Efficacy as monolherapy 
for p;.)rtial seizures in children 4-;16 years of age based on clinical studies and 
phannacokinctic nnd pharmacodynamic considermions. 

Oxcarbazepine has not been evaluated in clinical studies in children 
younger than 2 years of :lge. ., 

Severe dermato\ogic and other sensitivity reactions have been reponed in 
pediatric palienls. (See OermalOlogic and Hypersensitivity Reactions under 
Wami'ngs/PrecaUlions : Sensitivity Reactions, in Cautions.) ,. t" 

Geriatric Use. Although peak plasma t oncentrat ions of MHO and the 
area under the plusma concentratioJl ~time curve (AUC) may be 30-60% higher 
in adults 60 years of age dr older than in younger' adults (possibly related to 
decreases in renal function ,vitl1 age)~ the manufacturers do not make specific 
recommendations for dosage adjustment in such patient.';. 

• Common Adverse Effects Adverse effects occurring in 5% or more 
of patients a,nd more frequently than placebo include dizziness, somnolence, 
diplopia, ·fatigue. nausea. vomiting. ataxia. abnormal vision. abdominal pain. 
tremor. dyspepsia, 'Ibnonnal gait. I J 

Drug Interactions . 

• Drugs Affecting Hepatic Microsomal En.i ymes 
AnticollvlIlsanls Oxcarbazepine may inhibit metabolism of other amicon
vulsant.~ (e.g., phenobarbital, phenytoin), possibly via inhibition of the cyto
chrome P-450 (CYP) isoenzyme 2C19, resulting in increa.'ied pla. .. ma concen
trations of these drugs. Oxcarbazepine dosages exceedi ng 1200 mg daily may 
increase plasma phenytoin concentrations by 40% and! th~refore, when' such 
dosages of oxcarbazepine arc used concomitantly with phenytoin, dosage re-
duction of phenytoin may be required. .J. ~ - !-

Potent inducers of CY P isoenzymes (e.g., carbamazepine, phenytoin, phe
nobarbital) may decrease pi:lsma concentrations of oxcarbazepine and its active 
IO-monohydroxy metabolite (MHO). 

- Oral Contraceptives Oxcarhazepine may induce melabolism of oral 
estrogen-progestin contraceptives, possibly vin induction of CYP3A4 and 
CYP3A5, resulting in decreased area under the plasma concentration-time 
curve (AUC) and consequent decreased efficacy of the contrJceplives. 

Calcium-channel Blocking Agents Oxcarbazepine may induce me
tabolism of some calcium-channel blocking agents (e.g., felodipine , vef'Jpamil), 
possibly via induction of CYP3A4 and CYP3A5 isocnzymes, resu lting in de
creased AUC of the calcium-channel blocking age!lts. 

Description 

Oxcarbuzepine is an anticonvulsant agent that is structurally and chemically 
related to carbamazcpine. Although the exact mechanism of action of oxcar
bazepine is unknown, in vitro electrophysiologic studies indicate that the drug 
may stabilize excitatory neuronal membranes, inhibit repetitive neuronal firing. 
and decrease propagation of synaptic impulses by blocking vollage-sensitive 
sodium channels, act ions that may prevent spread of epileptic seizures. In· 
creased potassium conductance and modu lation of high-voltage activated cal· 
cium channels also may contribute 10 the anticonvu lsant activity of oxcarba
zepine. No substanlial interactions between the drug and neurotransmitter 
receptors in the brain have been observed to date. 

Oxcarbazepine and its active lO-monohydroxy metabolite (MHO) exhibit 
:mticonvulsant activity in several animal se izure models. Oxcarbuzepine pro-

ANTICONVULSA.NTS, MISCI-:LLANEOUS 28:12.92 

teets against electrically induced tonic extension seizures and. 10 a lesser de
gree. chemically induced clonic seizures and may abolish or reduce frequency 
of chron ically recurring foc;.)1 seizures. 

Following oral administration, oxcarbazepine is completely absorbed and 
extensively metabolized in the liver by cytosolic enzymes to MHO (10,11-
dihydro-lQ-hydroxy-5H-dibenzrb, j]azcpine-5-carboxamide), which is be 
lieved to be responsible for the phummcologic activity of oxcarbazepine. The 
oral bioavailabilities of oxcarbazepine tablets and suspens ion ap,v.car to be sim
ilar. More than 95% of an oral dose of oxcarbazepine is exeJted in urine. 
mainly as metabolites with less than I % as unchanged drug; less than 4% is 
excreted in feces. 

Advice to Patients 
Importance of providing copy of wrillen patient information (medication 

guide) each time oxcmbazepine is dispensed . 
Ris~ of hypersensitivity react ibn; patients who hnve had previous hyper

sensitivity reaction to curbamazepine at increased risk. Importance of imme
diately reporting hypersensitivity reactions, skin re~ctions . or fever accompa
nied by signs and/or !>ymptoms of other organ system involvement (e.g., rush, 
lymphadenopathy). I 

Risk of dizziness and somnolence; avoid driving or oper:tting machinery 
while taking oxcurbazepine until effects of the drug on the individual ure 
known. 

Risk of low sodium concentrations in Ihe blood; manifestations may include 
nausea, extreme drowsiness and/or fatigue. discomfort. headache, confusion, 
increase in seizure frequcncy or severity, or dullness. ' 

Importance of patients, fa mily members, and cnrcg ivers being aware that 
anticonvul sants, including oxcarbazepine, may increase the risk of having su
icidal thoughts or actions in a very small number of people (about I in 500). 
Advise patients, fumi ly members, 'lind caregivers to pay cJose!attention ( 0 any 
dUY-lo-day changes in mood, behaVior, and aClions; these changes can happen 
very quickly. They should also be aware of common warning signs that may 
signal suicide risk (e.g., talking or thinki ng about wanti ng to hun one. .. elf or 
end one's life, withdrawing from friends and fumity, becoming depressed or 
experiencing worsening of existing depression, becoming preoccupied with 
death and dying, giving away prized possessions). Advise patients. family 
members, and caregi vers to contact the responsible clinician immediately if 
these or any new and worrisome behaviors occur. 

Caution if alcohol is used concomitantly because additive sedative errcct.~ 
m;.)y occur. I , \\ 

Importance of not abruptly discontinuing therapy. 
Importance of women informing clinicians if they arc or plan to become 

pregnant or plan to breast-feed. Importance of informing women of childbear
ing age that concomitant usc of oxcarbazepine with oral contraceptives mtly 
result in decreased efficacy of the contracepti ves. 

Importance of infonning clinicians of existing Of contemplated concomitant 
therapy, including prescription and OTC drugs. as we ll a'i concomitanl ill· 
nesses. r t J 

Importance of advising patients of other importllnt precautionary infonna-
tion. (See Cautions.) ! 

Overviewl: (see Users Guide). For additional inrormation on this drug 
until a more deta iled monograph · is developed an d published, (he manu
facturer 's labeling should be consulted. It is e~'selltia/that the manufac
turer's la beling be consulled for more detailed information on usual cau
tions, precautions, contra indications, potential drug interactions, 
laboratory test interferences, and acute toxicity. 

Preparations 
Excipients in commercially avai lable drug preparations may have clinically 

important effects in some individuals; consult specific product labeling for details. , 
Oxcarbazepine 
Oral 
Sus~ension 

Tablets, film
coaled 

300 mgf5 mL 

150 mg' 
I 

300 mg' 

600 mg" 

Trlleptal· , Novartis 

Oxcarbazeplne Tablets 

Trileptal '" (scored,. Novartis 

Oxcarbazepine Tablets 

Trlleptal ... • ('-Cored). Novartis 

,Oxcarbazeplne Tablets 

Trileptal" (scored). Novartis 
" , • I • 

-lIvllilJble from Olll: or mote manufactuTn. distributor, antVor ~pachgef by generic lnoltpfD]1rH:I:uyJ name 

f Use i~ nOl CUITmtty ind uded in the I~hc:ling IIPProy~ by the US Fun'li and Onlg Administr.lliolt 

Sd r,'fcd Rn i siOlIS. Otumbrr lOO/), 0 Cop)'r(l:lrf. Octubt'r :!OOJ. '\"'t'rim l! Sorit'f)' of 1l"'llrh·S,nftftT 
P {,UfIlNll'i l U . /rtc. 

" 
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Chemistry and Stability 

• Chemistry Dextroamphetamine is the dextrorot:lIory isomer of am· 
phetamine. Dextroamphetamine sulfate occurs as a white, odorless, crystalline 
powder and ha.~ a bitter tastc. Dextroamphetamine sulfalt! is freely soluble in 
w:ller (about I: I 0) :lnd slightly soluble in alcohol (about 1 :8(0). Dextroam
phet:lmine sulfate :I]SO is commercially available as fixed-combination prepa
rations with dextroamphetamine saccharate. amphetamine aspartate, and am
phetamine sulfate. 

• Stability Preparations containing dextroamphetamine sulfate should he 
stored in tight, light-resistant containers at IS-30°C, 

Preparations 
Dextroamphetamine and dextroamphetamine sulfate preparations arc sub

ject to cotHrol under the Federal Controlled Substances Act of 1970 as schedule 
II (C-I1) drugs. ! ( 

Excipients in commercially available drug preparations may have clinically 
imponalll effects in some individuals: consult specific product labeling fordetails. 

Dextroamphetamine Sulfate ". 
Oral 
Capsules, 
extended
release 

'" 
Tablets 

5 mg' 

10mg' 

15 mg' 

10mg' 

, 
Dexedrlfle'" Spansule~ (C-lIl, 
GlaxoSmithKline 

I Dextroamphetamine Sulfate 
Capsules SR (C-II) 

Dexedrine" Spansule~ (C-II). 
GlaxoSmilhKline 

Dextroamphetamine Sulfate 
Capsules SR (C-II) 

Dexedrlne~ Spansule~ (C-I1). 
GlaxoSmithKline 

Dextroamphetamine Sulfate 
~apsules SR (C-II) , 

Dexedrine " (C-II; scoreu). 
GlaxoSmilhKline 

Dextroamphetamine Sulfate 
Tablets (C-II: ~ c(JreuJ 

DextroStat!' (C-Il.'scoreu). Shire 

Dextroamphetamine Sulfate 
Tablets \C-II; scoreu) 

DextroStat" (C-I1; uouhle-~coreul. 
Shire 

'availahlc rrtnn lln~ or ITIIlll' manu r.'lClUl'Cr. diSTributor. and/or rcp:tcbgcr hy !,,,,nerie (11( ~\pn'f'ri<ot:IlY) narne , 
Dextroamphetamine Sulfate Combinations 
Oral 
Capsules, 
extended
release 

" 

" 

2538 

5 mg total amphetamine (as Adderail XR It (C-il). Shire 
1.25 mg with Amphetamine 
Sulfate 1.25 mg. 
Amphetamine Aspartate 1.25 
mg. and Dextroamphetamine I 
Saccharate 1.25 mg) 

10 mg total amphetamine (as Adderall XR' (C-IIl. Shire 
2.5 mg with Amphetamine 
Sulfate 2.5 mg. Amphetamine 
Aspartate 2.5 mg. and 
Dextroamphetamine 
Saccharate 2.5 mg) 

15 mg total amphetamine (as 
3.75 mg with Amphetamine 
Sullate 3.75 mg. 
Amphetamine Aspartate 3.75 
mg. and Dextroamphetamine 
Saccharate 3.75 mg) , , 
20 mg total amphetamine (as 
5 mg with Amphetamine 
Sullate 5 mg. Amphetamine 
Aspartate 5 mg. and 
Dextroamphetamine 
Saccharate 5 mg) 

25 mg total amphetamine (as 
6.25 mg with Amphetamine 
Sullate 6.25 mg. 
Amphetamine Aspartate 6.25 
mg. and. Dextroamphetamine 
Saccharate 6 .2~ mg) 

30 mg total amphetamine (as 
7.5 mg with Amphetamine 
Suttate 7.5 mg, Amphetami!'je 
Aspartate 7.5 mg, and 
Dextroamphetamine 
'Saccharate' 7.5 mg) 

Adderafl XR · (C-I1 ). Shire 

~dderall XR " (C-I1J. Shire 

Adderall XR'" (C-II). Shire 

Adderall XR" (C-III. Shire 

., 
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Tablets 

, 

5 mg total amphetamine (as 
1.25 mg with Amphetamine 

_, Aspartate 1.25 mg. 
Ampt"\elamine Sullate 1.25 
mg. and Dex\!oamphetamine 

.~accharale 1.25 mg)" 

7.5 mg tolal amphetamine 
(as 1.875 mg with 
Amphetamine Aspartale 
1.875 mg. Amphetamine 
Sulfate 1.875 mg. and 
Dextroamphetamine 
Saccharate 1.875 mg)" 

10 mg total amphetamine (as 
2.5 mg with Amphetamine 
Aspartate 2.5 mg. 
Amphetamine Sulfate 2.5 mg. 
and Dextroamphetamine 
Saccharate 2.5 mg)' 

, 
, I 

12.5 mg total amphetamine 
(as 3.125 mg with 
Amphetamine Aspartate 
3.125 mg. Amphetamine 
Sulfate 3.125 mg. and 
Dextroamphetamine 
Saccharate. 3. 125 mg)' 

Adderall~ (C·II: double-scored). 
Shire 

Dextroamphetamine 
Saccharate, Amphetamine 
Aspartate, Dextroamphetamine 
Sulfate, and Amphetamine 
Sulfate Tablets (C-II; dllUhh:
s(.:ored) 

Adderall ~ (C-II: double-scored). 
Shire 

Dextroamphetamine 
Saccharate, Amphetamine 
Aspartate, Dextroamphetamine 
Sulfate, and Amphetamine 
Sulfate Tablets \C-[I; doub[e
scored) 

Adderall" (C-II : uDuhk-scored). 
Shire 

DextroamphetamIne 
Saccharate, Amphetamine 
Aspartate, Dextroamphetamine 
Sulfate, and Amphetamine 
Sulfate Tablets (C-II; double
scored) 

Adderall" \C-II: uouble-scored). 
Shire 

Dextroamphetamine 
Saccharate, Amphetamine 
Aspartate, Dextroamphetamine 
Sulfate, and Amphetamine 
Sulfate Tablets (C-II: double-

, ,coreu) 

15 mg total amphetamine (as 
3.75 mg with\Amphetamine 
Aspartate 3.75 mg. 
Amphetamine Sulfate 3.75 
mg. and Dextroamphetamine 
Saccharate 3.75 mg)' 

, 
20 mg total amphetamine (as 
5 mg with Amphetamine 
Aspartate 5 mg. 
Amphetamine Sullate 5 mg. 
and Dextroamphetamine 
Saccharate 5 mg)' 

30 mg lotal amphetamine (as 
7.5 mg with Amphetamine 
Aspartate 7.5 mg. 
Amphetamine Sulfate 7.5 mg. 
and Dextroamphetamine 
Saccharate 7.5 mg)" 

Adderall ' (C-II: d()uhle-~corcd). 
Shire 

Dextroamphetamine 
Saccharate, Amphetamine 
Aspartate, Dextroamphetamine 
Suffate, and Amphetamine 
Sulfate Tablets (C-II: double
~cilred) 

Adderall~ (C-II; duuhle-scllred ). 
Shire 

Dextroamphetamine 
Saccharate, Amphetamine 
Aspartate, Dextroamphetamine 
Sulfate,' and Amphetamine 

, Sulfate Tablets IC-I1: double
~oreu) -It 
,Adderall " (C-\l: d(Juhlc- .~'ured ) . 
Shire ,.. 

Dextroamphetamine 
Saccharate, Amphetamine 
Aspartate, Dextroamphetamine 
Sulfate and Amphetamine 

, Sulfate Tablets fC- II: douhle
scored) 

·~vaiJal~c 101111 (lne 1>1" more manufa.:tun:r. dimibutor. :mtlJor n:p;k:1.:al'cr hy 1:"'!1~ri.: (nmpnlpri\'l:l1)'J n~m: 
I , 

Sdrrtrd Rn'iJiOtu Januar)' ;!(J/O. C C"p-,r(~/H. /I!,""'m/'rr /%7. '\"''-,;(,1/1 S,i.:irty "f fI.-alllr ,S.\·j lrm 
I'h<lrm" d ll l'. lm·. ' I I" 

", " 
Lisdexamfetamine ,Dimesylate ., , 
• Prodrug of dextro:lmphet,imine: noncatechol, symputhomimetic amine with 
eNS-slimulating activity. 

Uses 11 

• Atiention-Deficit Hyperactivity Disorder Lisdexamfetamine di
mesylate is used as an adjunct 10 psychological. educational, soc ial. and other 
remedial measures in the treatment bf attention deficit hyperactivity disorder 
(ADHD) (hyperkinetic disorder, 'hyperkinetic ~yndromc of childhood, minimal 
bruin dysfunction). Safety ami efficacy 'ror thi s inllicatiun have been established 
in controlled clinical trials in children 6-12 years of age and in ;'Idults. ' • 

(Safety and efficacy of lisliexamfetamine dimesylate in the treatmentl of 
ADHD in children 6-\2 years of age who met DSM-JV ITR criteria for ADHD 
(combined type or predominanLly hyperactive-impulsive type) have been eval
uated in 2lrandomized.' douhle·hlind, placebo-controlled clinical studies (one 
phase 2 and one phase 3). The phase 2 crossover study was conducted in an 
analog classroom environment. In !\his study, dosage of amphetamines was 
titmted over II :3 -week period using· an eXlended-release fonnul:nion of mixed 
amphe.tamine salts (Adderall XR a) to a I1nal dosage of 10. 10, or 3D mg daily; 
the children then were assigned to receive, in randomly detennined sequence, 
I week each of treatment with extended-release mixed amphetamine. salts (con
tinued at the same dosage). lisdexamfctamine dimcsylate (30, 50, or 7D mg 

Exhibit D.30, page 1

Case 3:09-cv-00080-TMB     Document 78-16      Filed 03/24/2010     Page 4 of 7



daily. respectively. depending on the tilfatcd amphetamines dosage). and pla
cebo. The primary measure of effieucy wus the Swanson, Kotldn. Agler, M
Flynn. and Pelham (SKAMP) dcponmcnt ~core. Asse~smen~sl ~rformed on 
day 7 of each treatment period (at various intervals from 2- 12 hours after 
dosing) suggested that behavioral and symptomatic improvements observed 
with lisdexamfetamine were superior to those observed with placebo und not 
substantially different from those observed with mixed amphetamine salls. In 
the phase 3 parallel-group study, improvement in symptom scores, as measured 
using the ADHD Rating Scale version tV (ADHD-RS-IV). the revised Con
ners' Parent Rating Scale (CPRS-R). and the Cogniti jle Globa l Impression of 
Improvement (CGI-I) scalc. from baseline to study end (4 wceks) was greater 
in children receiving lisdexamfetamine dimesylate titrated to a fixed, tinal dos· 
age of 30, ISO. or 70 mg daily than in those receiving pl3cebo. Mean changes 
in symptom scores generally were similar for all 3 lisdexamfetaminc dosage 
levels; however, changes in ADHD-RS-IV scores were numerically greater 
with the 70-mg dose than wid] the 30- and 50-mg doses. Symptom control in 
patients receiving the drug was maintained throughout the day up to 6 p.m. 

Safety and emcac), of lisdexamfctllmine in adults have been established in 
one phase 3 forced-titration, double-blind, randomized. placebo-controlled 
clinical study of 4 weeks' duration in 420 adults who met DSM-IV-TR criteria 
for ADHD. After a washout period, patients were randomized to receive 30, 
50, or 70 mg of lisdcxamfetam ine dimesylale daily or placebo. All patients 
receiving lisdexamfetamine initially received 30 mg daily for the first week, 
with subsequent dosage titrations occurring in 20-mg increments at weekly 
intervals for those random ized to receive 50 or 70 mg of the drug daily. The 
primary measure of emcacy was the ADHD Rating Scale (ADHD-RS) score. 
At study end point (4 wt!eks), patients randomized to receive lisdexamfetumine 
demonstrated significant improvements in ADHD symptoms compared with 
placebo recipients. Significant ilJlprovemcnts in ADHD symptoms were evident 
wit hin the first week of treatment in all lisdexamretamine groups. Patients Tan
domized to receive lisdexamfetamine dimesylate 70 mg daily showed a greater 
reduction in ADHD-RS total score at wt!eks 3 and 4 compared with patients 
receiving lisdexam fc tamine dimesylatc 30 mg daily. II·. 

For rurthcr infonnation on the management of ADHD, including the use 
of stimulants such as amphetamines. sec Uses: Allen,tion Dellcit Hypemctivity 
Disorder in the Amphclamines General St,~tement' 28:20.04, and also in Meth
yl phenidate 28:20.92. 

1 
Dosage and Administration 

• Administration Oral Administration Administe r once dllily in 
the morning without regard to meals. Because of potential for insomnia, avoid 
administering in the nftemoon. 

Capsule may be swallowed whole or may be opened and the entire contents 
dissolved in water immediately prior to administration; resulting solution 
should /10/ be stored for use lit a later time. 

Do /lot subdivide capsule contents; do /lut administer II dose less than the 
entire contc,nts or one capsule. I. 

• Dusage Avuilable as lisdexamretamine dimesylntc; dosage expressed 
in terms of Ihe salt. 

Adjusi dosnge according to individual response and tolerance: the smallest 
dose required to product! the desired response should alwllYs be used. 

When possible .r thempy should be interrupted occasionally to determine if 
there is a n.!currence of behavioral symptoms sufficient to require continued 
trcatment. • 

Pediatric, Patienl." Attention Delidl 1 Hyperlleti\·Uy Oi.~urder. Oml: 
Children 6-12 years of age: Initially, 30 mg once daily (as initial trcatmcnt ror 
ADHD or in patients being switched to lisdexamfetamine from olher drugs); 
dosage may be adjusted in 10- or 20-m!! increments at weekly intervals up to 
a maximum dosage of 70 mg daily. 

If the initial 30-mg daily d{jsage is nut tolerated, dosage can be decreased 
tll 20 Illg daily. 

Long-tenn use (Le., exceeding 4 weeks) hus not been studied systcmuti
cliIlY. If used rot long-term thempy, periodically reevaluale the usefulness of 
the drug. " 

Adults Allenlion [leficit Hyperactivity Disorder. Om/: Initially, 30 m~ 
once daily (as initial treatment for ADHD or in patients being switched to 
lisuexamfetamine from other drugs) ; dosage lTlay be adjusted in JO- or 20-mg 
increments at weekly intervals up to a maximum dosage of 70 mg daily. 

If the initial 30-mg daily dosage is nOltbleraled, dosage can be decreased 
wW~~~ " 

Long-ten,n use (i.c .. exceeding 4 weeks) has not tx.'Cn studied system:lti
cally. If used for long-te'rm thempy. periodically reevaluate the userulncss of 
the drug. \, ' 

I' 
• I Special Populations No special popu lation do.~agc recommendations 
at thi s time. 

Cautions 

• Contraindica lions Contr.lindic:.ucd in patients with advanced arteri
osclerosis, symplOmmil: cardiovascular disease, moderate to severe hypcnen
sian , hyperthyroidism. known hypersensitivity or idiosyncrasy to sympatho
mimetic amines, gl:lUcoma, or a history of drug abuse; with in 14 days of 
monoaminc oxidase (MAO) inhibitor therapy; and in agitated patients. 

Although amphelaminc. .. , generally should not be used in patienls with 11 

Lisdexamfetamlne AMI'HE'I'AMINES '28:20.04 

history of dru!! abuse. some experts state that this is not an absolute contrain
dication, provided the patient can be monitored more carerully than would 
otherwise be indicated. 

• Warnings/Precautions Warnings Abuse Potentia!. ' Ampheta
mines have 11 high pmentiul for abuse. Administration of amphetamine's for 
prolonged periods of time mlly lead 10 drug dependence. 

Panicular attent ion should be paid to the possibility of individuals obtaining 
amphelam ines for nonlhcrapeutic. use or distribUlion to others. and the drugs 
should be prescribed or dispensed sparingly. The possibility that family mem
bers may abuse the patient's medication should be considered. 

Sudd en Dellth nnd Seriou's Cartliuvuscul:lr Events. Possible sudden denih and 
serious cardiovascular ,events, particularly in individuals who abuse ampheta
mines. 

Sudden unexplai ned death, stroke. and myocardial infarction have been 
reported in adults with ADHD recciving usual dosages of s(imulants; sudden 
death also has been reponed in children nnd adolescents with structural cardiac 
abnonnalit ies or other serious cardiac conditions receiving usual dosages of 
the drugs. A smull number of cases of sudden unexplained death also has been 
reponed in children without stru ctural cardiac abnormalilies receiving am
phetamine combin:llions: however. confounding ractors were present in some 
or these incidents, 

Results of one retrospecti ve. case-control epidemiologic study showed a 
possible association between usc of stimulant medications (amphetamine, dex-
troumphetaminc. methamphetamine, methvlphenidate, or their derivatives) and 
sudden u'nexplailled death in hea lthy I,:hi ljren and ado lescents. (Sec Pedialric 
Usc under WarningsfPrecautions: Specific Populations, in Caulions.) Given the 
study limitations, the US Food and Drug Administration (FDA) is unable to 
conclude that the~ data afrect the overall risk and benefit profile of stimulant 
medications used tll treat ADHD in children and adolesce nts. Amphetamines 
or other stimulants should not be discontinued by parents or children or patients 
receiving these mcdications for ADl-ID before consulting with their clinician. 
Because of posunnrketing rerons and results of this and other epidemiologic 
studies, FDA is conducting an ongoing re\'iew of sufety of amphetamines and 
ot her stimulants 10 evaluate a possible link between use of these agents and 
sudden death in child ren. To detennine whether there is a direct causal rela
tionship between usc of stimulants and serious adverse cardiovascular events, 
thc Agency for l-Icalthearc Research and Quality (AHRQ) and FDA announced 
in 2007 that they arc collaborating 011 a large study evaluating clinical data on 
approx imately 500.nOO adults und children who received these drugs for mnn
agement of ADJ·ID during a 7-ycar period ending in 2005; datu collection for 
the study is expected to be completed in 2009. 

TIlOroughly review medical hislory (including evaluation for family hi story 
or sudden death or ventricular arrhythmia) (lnd perromt physical examination 
in all children, adolescents, and adults being considered for stimulant therapy; 
if initial finuings suggest presence of cardiuc diseuse, perfonn further card iac 
evaluation (e.g., ECG. ec]ux;urdiugrmn). 

In . general, /II'oitl usc of eNS stimulants in patien ts with known serious 
slructuml cardiac abnomlalities, curdiomyopilthy, serious heart rhythm abnor
malities, coronary anery disease, or other serious cardiuc cond itions. (See Con-
tr.lindic;lIions under Cautions.) I , 

Patients who develop exertion;ll chestlpain, unexplained syncope, or other 
manifestati ons suggestive of cardi:lc disease during stimulant therapy should 
undergo prompt cardiaclcvaluation, , tI, 

For furthc( infonnalion on screening for cardiac condit ions, selecting ap
propriate 'candidates for stimulant thera'py, and mon itoring 'for' treaiment-emer
gent cardiac conditions, see Cardiovascular Precautions U1idcr Cautions: Pre
cautions and COl1traindic:ltions, in the Amphetamines Geneml Statement 
18:20.04. 

Other Wart/j"gs 'and Precautions Lc·tl'st amount oflisdcxamfetam
inc feasiblc shou ld be prescribed or dispensed at one 'time in order to minimize 
possible Ilvenlosngc. '. , , 

Errccl.~ un lI]ulltll'ressure and Heurl Rille. Possible modcstincrenscs in av
erage blood pressure.lLe., by about '1-4 mm Hg) and heart rate (i.e., by about 
3-6 beats/minute); larger increases may occur. Modest increases not expected 
10 have shon-tenn sequelae: however. monitor all paticnts for larger changes 
in blood pressure and hean rate. I ' 

Caution advised in patients with u'ndct-lying medical conditions that might 
he affected by increases in bl ood 'prc'ssure or HcArt nile (e.g .. hypentnsioh, 
heart fa ilure, recent myocardial infarction. venlricular arrhYlhmia). r 

Exacerbatlun ur J>recipitatinn ur Psychotic S.l:mploms. May exacerbate symp
toms of t1eh:1\'ior disturbance and thought disorder in patients with preexisting 
psychotic disorder. 

Psychotic symptoms (e.g., hallucinations, delusitlnal thinking) may occur 
with usual dosH!!es in children and adolescents withoul prior history oLpsy
elmtic illness. If psychot ic symb,to'uls occur. consiuer"causal relationship to 
stimuldnts. and discontinue the rapy as appropriate. 

Prl'1:ipilatlun uf i\·Janic Symploms, M:ly precipitate mixed or ma~ic episodes 
in ADHD patients wilh comorbid bipolar dis'o~dcr; usc with caution in these 
patients. Prior to initiating therapy, carefully screen patients witp ADHD and 
cOlllorbid depressive symptoms to identiry risk for bipolar disorder; screening 
should include II detailed psychimric hi story (e.g., ramily history or suicide, 
bipolar disorder. or depression). '1 'I,. I 

Manic symptoms may occur with usual dosages in children and ,adolescents 
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wilhoul prior history of munia. If manic symptoms occu r. consider causul re ~ 
lationship to stimulunts. and discontinue therapy as appropriatc. 

'\RRrc.~s iun. Aggressive behavior and hostility (frequently observed in 
childrel1 lind !ldoleseents with ADHD) reponed in. patients receiving dmg Ihe r~ 
upy for AD!·ID. No systematic c\·idence Ihat stimulants cause these adverse 
effects: however, monitor patients beg inning Ircalment for ADHD for onset or 
worsening of a~g~~s ive behavior or hostility. , 

GrowlhSupprcsslon. Long~tcrm (i.e., exceeding 12 months) administrJtion 
expectcd tto cause at Icast a temporary suppression of normal weight and/or 
height paucms in some children and adolescents. Dosc~related weight loss n: ~ 
ported in children during 4 weeks of therap)' with lisdexumfel:lmine. 

Manufacturer recommends plonitoring growth during treatment; patients 
not growing or gaining weight as expected may require temporary discontin~ 

uance of treallllenl .,Howevcr, the Aml!ricun Academy of Pediatrics statc,'i that 
studie.'i of stimulants in children found lillie or no decrl!ase in expected he ight. 
with any decrease in growth early in treatmelll being compensated for Int er on. 

Scb:urcs. ! Possible lowering of seizure threshold in patients with history of 
seizures: in those wiih prior EEG uhnonnalilics hut no hislory of seizurcs, and, 
very rarely, in those withouLhistory of seizures .md with no prior evidence of 
EEO :Ibnonnalit ies. If seizures occur, discontinue thempy. 

Visual ElTccts. Visual disturbances (c.g .. dirtkulty with accommodation, 
blurred vision) reponed with stimulants. 

·Tics. 'AmphetUinines reported 10 e.'(acerbate motur and phonic tics and 
Touretic's syndrome. However. a history of lics or their developmcnt during 
thempy i, lIo/ an 'Ibsolute contraindical ion 10 continued usc. Ncvc nhdcss. CV:I I~ 
uale for presence qf tics and Tuurelle's syndrome in children and the ir rami lies 
prior tn init iat!pg stimulant thcrapy. 

lUther eNS Effects. Amphetamines may impair Ihe ahility tll engage in 
potentially ha1.'lrdous activities (e.g .. operating machinery or vehicles). 

Specific Pop"laliolls I'regnaney. Category C. 
Risk of prcnllliurity, low birth weight, and withdrawal symptoms (e.g .. dys~ 

phoria. lassitude. agitalion) in infants born to depcndelll women. 
Laclation. Di.~ lributed into milk; discontinue nursing or the drug. 
Pediatric Usc. t. , Safety lind efficncy of lisdexamfetamine not c.'itablished in 

children 3-5 years of age. Amphetamines nOI"recolllmcnded for AD HD in 
children younge'r thnn\3 years of age. Not studied to date in udolescents. 

Aggressive) behavior, hostility. and psychotic (I!.g., halluci nations, dclu~ 
sinnal thinking) or munic symptoms reported ill children anu adolescent s re
ceiving stimulants for munagcml!nt of ADHD. (Sec Warnings under Cautions.) 

Sudden dl!uth reported in children and ndokscents with structural cardim; 
abnonnalities1or other .~c ri ous ·cardiac conditions recl!iving usual dosllges of 
st imulants. Sudden une .~plnined death also reponed ill a small number of chil~ 
drcn without structurul cardiac abnormalities receiving amphet:lmine colt1bi ~ 

nations. Results uf onl! retrospective. case-control epidemiologic !<.tudy sug
gested a possibk association between usc of s(imulant medicat ions and sudden 
unexpluined de;lIit in henlthy children and adolescents. tSt.'e Sudden Death and 
Serious OardiovlIscular Events under Wamin~s/PrccaUlions , in Cau tions.) 

Long~le nn "dminislmlion ex pected to cause .. t least a templlrury suppres~ 
sion of normal weight and/or height patterns in snml! children and adolescents. 
(SL'e' Growth Suppression under Cautions.) 

Geriatric Usc. Lisdl!xamfl!tamine h;L'i not been !<. lUdied in this population. 
lIeplltir: Impairment. Not specifically studied in hepmic impaimlcllL 
Renullmpairme'nt. Not'specilically studied in renal impaimlcnl. 

• Common Ad,'crse Effects Children 6-12 years of age: ,Decreased 
appetite, insomniu. upper abdominal pain, irritability. \:~miting. weight loss, 
mlllsea, dry mouth, diu iness, affect lability, rash, tic. pyre xia, somnolence. 

Adults: Dccreased appetite, insomnia, dry mouth. diarrhe:l.nausea. anxiety. 
anorexia. jilleriness, i rti.: reas~d blood pressure. agitatiilO. restlessneSs, hyper-
hidrosis: inerdsed heart rate. treillor. dyspne:l. 'I I 

Drug Interactions ·' II.:tI1 

" Activc' metah~ i it e lde.'(troampllclamine) inhibit s monoaminl! o.'<idasc 
(MAO), ",' " , , 

Lisdcxamfetamine is nO! O1l!taoolizcd by cvtochroml! P-450 (CYP) i soen~ 
~Ylll es. In vitro stud ies suggest only minor inhibition of CYP isocnzybes I A::!, 
2~6, and 3A4 b)' amphetaminc and/or it's ml!tabolites. I 

• Urinary Acidirying Agents Increased urinary excretion and de~ 
creased serum concentrations and efficacy of amphetam ines with cnncomitanl 
usc of urirary acidi fyin~ agents (ammonium chloride. sodium acid phusphate. 
cmnberry juice). 

• Adrenergic Blockers Potential inhibition of adrenergic blockade. 

• Alkalinizing Agents Decreased urinary e.'(cretion of amphctamines 
with concomitant use of alblini,dng agents (carbonic anhydrase illhi~itor~, 
sodium bicarbonatc). 

• Tricyclic AntideprJ~sants Enhanced activity of tricycl ic antide~ 
pressants; desipramine or protriptyline c6use striking and ~~stained increllses 
in the conccJltratinn of dextroamphetamine in the brain; cardiovascular effect~ 

I . 'I I ' 
can be poWntlU!ed. J 

• Antihistumines Amphetamines may counteract the sedutivc effects of 
antihistamines. It,! 
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• Antihypertensives Amphetamines may antugonize the hypotensive 
effects of antihypertensives. 

• Chlorpromazine Chlorpromazinc inh ibits the central stimulant d~ 
fCCls of amphetamines by blocking dopamine and norepinephrine rl!ceptors. 
Can be used to treat amphetamine poisoning.. , , 
• Ethosuximide Intestinal absorption or ethosuximide may be delayed. 

• Haloperidol Haloperidol inhibits the central stimulall( effect .. of am~ 
phetamines by blocking dopamine receptors. 

• Lithium Carbonate Lithium !flay inhihit the anorectic and stimula
tory effects of amphetamine. 

• MAO Inhibitors MAO inhibitors .'i low the metabolism of ampheta~ 
mines, increasing their effeq on the release of norepinephrine and other mon~ 
oamines leading to, headaches and other signs of hypcnensive crisis. Toxic 
neurologic I!frects, hypertl!nsive crisis. and malignant hyperpyrex ia can occur, 
sometimes with fatal results. Amp~etamincs contraindi cated in patients cur~ 
relltly or recently (within 14 days) rec~ iving MAO inhibitor. 

• Meperidine Amphetllmines potentiate the analgesic effect of meperi~ 
dinc. 'I I 

• Methenamine Addilying agents used with lI1ethenamine increase uri~ 
lIary excret ion and uecreasl! dfkacy of :Imphetillnines. , 

• Norepinephrine Amphetamines cnlmncc the adrenergic effl!cts of 
norepinephrine. 't 

• Phenobarbital Amphetamines may deluy absorption of phenobarbi~ 
1.11; concomitant usc may produce a s)l1ergistic unticonvulsant action. 

• Phenytoin ~mphetamines may deluy uhsorption o f phenytoin: con~ 
comitant usc may prOduc~ a synergistic anticonvulsant action. 

• Propoxyphene in propoxyphene overdosage. amphetaminc~induced 
eNS stimulation is potentiated and fata l convulsions can occur. 

• Sympathomimetic Agents Enhanced activity o f sympathomimetic 
agents. Usc with caution. t' II 

• Tests for Plasma Corticosteroids Elevnted plasma corticosteroid 
conce lllTations

l
: this increasc is greutcst in the evaning . 

• Tests for Urinary Steroids Possible illlerferellce with urinary ster~ 
oid dl!lCnninations. 

. , Veratrum Alkaloids~\ Amphe,tllmines ih hibitthe hypotensive effect of 
veratrum. , I .\ II ~II 

D.escription .' 

Li sdexamfl!tamine, a prodrug of dext roamphctaminc, is-·a CNS stimulant. 
Lisue .'< amfet'lmine is inactive until hydrOlyzed in vivo to 1~I)'si ne, a nuturally 
occu rring e!'iscntial amino acid. and dexlroamphetnmille , \vhich i!'i re!'iponsible 
for the drug's activity. For infomlation 011 the phann:lcology of umphl!tamines, 
sec Pharmacology in t~e Amphetamines GenerJI SWlemelll ~8:20.04. 

Lisdexmnfc tamine is rapidly absorbed from the 0 1 tTact; fo llowing oral 
ud minislration. the onset of action occurs within 2 hOU TS. Conversion of lis· 
dex:unfetamine to 1~lysine and dextroamphetamine is thought 10 occur by first~ 
pass intestinal andlor hepatic metabolism. Lisdcxilmfe!Umine is n Ol metabo~ 

lized by the cytochrome P-450 (CYP) en7.Ylllc system. and the ability of 
dextroamphetamine to inhibit this en7.yme pathway has 1101 been fu lly eluci~ 
dated. In vitro studies wi th hum;m lIlicroslJlIles indicale minor inh ibi tion of 
CYP isocnzymes i'A2. 2D6. and 3A4 by i1mpl jctamine and/or its metabolites. 
TIle plasma half~live's of lisdexamfetamine and 'dextroamphet:lllline arc 1c.4s 
than 1 hour .md 9.4-9.7 hours. respect ively.' Approximately 96r,~ of a radio~ 
labeled dose of lisdh:lmfetamine is e'xcretcd in 'urine. with the pareni drug 
accounting for only about 2% of the recover~d mdiOi\ctivity. .1 

I ". " • 

Advice to Patients " 
" 

Provide p;!tient or·caregiver with a copy uf the manufacturer's patient in~ 
formation (medication guide); discuss lind answer questi ons "bout its contents 
as needed. Instruct patient or caregiver to re;ld and understand contents of 
medication 'gUide before initiati ng thcrapy .lOd c',lch time th'e prescription is 
re !ilkd. ' , 'I ' 

Advise parents with concerns abnut long~ tenn 'effects (el:g., efrects on 
weight ) and the need for continued theT;IPY th<l' drug holidays can he considered 
in consultation with the paticnl's' cliniciun. Howl!Wr.the benclits 'versus risks 
of such interrupl ions in jtherap)' have nOl been est'lblished. 

Quc-'ilion ahout pqs.sible supstance abuse, including ii' other family mem~ 
hers (since the), may '~busc the patient 's medication supply). _ 

Advise to take drug in the morning to minimize insomnia. 
Advise that appetite suppression may occur. Giving the morning dose wilh 

a meal and providing a high~ca loric drink or snack 1;1\e in Ihe evening when 
the stimulant effects have subsided may be helpful. . 

Advise to inform clinician immediately if adverse cardiovascular (e.g., 
chest pain, shortness of breath~ l fainting) ofJPs)'chiuuic effecL~ I (e.g., halluci~ 
nations. delusional thinking, munia) occur. .,' 

I, instruct about the potential for umphetamines to impair patient's ability to 
pcrronn potentially hazardousnactivities, such as driving or operming heavy 
machinery. I 11' d , 

Importance of informing clinicians of existing orcontemplmed concomitant 
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therapy, including prl!scription and OTO drugs. dietary supplemems, and herbul 
products, as well as uny concomiwnI illnesses/conditions (e.g., cardiac/cardia· 
vascular disease, thyroid disease, glaucoma, suicidal idcmion or behaviors, 
mental/psychiatric disorder, seizures). 

Importance of women infonning clinicians if thcy ,are or plan to become 
prl!gnanl or plan to bre.lst·feed. 

Importance o f infonning patients of other important precautiona!)' infor· 
mation. (See Caut ions.) 

Overview· (sec Users Guide). For additional information on this drug 
until a more detailed monograph is developed and published , the manu· 
facfurer's labeling should be consulted. It is esselltial that the manufac· 
turer's labeling he consuited ror more detailed inrormalion on usual cau· 
tiuns, precautions, contraindications, potential drug interactions, 
laboratory tes t interferences, and acute toxicity. 

Preparations 

Subject to control under the Federal Controlled Substances Act of 1970 as 
!l schedule II (C·II) drug. 

Excipienl~ in conHlterciully avail able drug preparations may have clinically 
important effecL~ in some individuals; consu lt specific product labeling fordetail s. 

Lisdexarnfetarnine Dimcsylatc 
Oral 
Capsules 20 mg 

30 mg 

40 mg 
50mg 

60 mg 

70 mg 

Vyvanse" (c·m. Shire 

Vyvanse" (C· II ). Shire 

Vyvanse-' (C·II ). Shire 

Vyvansea (C-Ill. Shire 

Vyvanse" (C-II). Shire 

Vyvanse ' (C· II). Shi,re 

Sflt('/fd Rcl'i:.iUlu [)u,'!Ilh," :IXXi . C Cl!fI.'rI ~ /," JiIIUm,.y : O()S. ;\1II(f icml Sor i,'/y of u((1/liI·Sr rltlU 
1'llI/lmUfllfJ . In.'. 

Methamphetamine Hydroch,lori~e 

" 

Desoxyephedrine 
Hydrochloride 

• Methamphetamine hyufOchloride, tht! dextrorotatory isomer of phcnylme· 
thylamine, has phnmlacologic actiuns that arc qualitatively similar to those of 
IImphclamine lind ephedrine. 

Uses 
Methamphetamine hus been used as nn adjunct 10 caloric restriction in the 

shorHcml {i.e" a few weeks) tre;l[fIlent 1of exogenous obesity. However, short
ICnn or1intermillelll therapy with methmnphelamine is unlikely 10 maintnin II 

long-teml benefit, and prolongcd ;)dministr:nion of methamphetamine for the 
treat ment of obesity is not ind icated. Methamphetamine also is used as un 
:ldjUllct to psychological, educational. sochll, and other remedial measures in 
the treOltment o f allention delicit hyperJctivity disorder (A DHD). Metham· 
phetamine also1has been misused and abused for its CNS stimulatory effec ts. 

• Exogenous Obesity Methumphetami nc has been used as nn adjunct 
to caloric restriction in the short-tcnn (i.e., a few weeks) treatment of exogenous 
obesity. The anorexigenic effect of sympathomimetic compounds used in the 
trentment of obesity is temporary. seldom lasting more than a fe w weeks. and 
tolernnce may occur. However. obesit), usually is a chronic disea.o;e, and shon· 
tenn or inlennilleO( ther~p)' with these drugs is unlikely to maint;)in a long· 
tenn benefit; tlterdore, short-tenn usc of anorex igenic agents. including meth
(lmphetamine, is not recommended. Funhennore. prolonged administration of 
Illelhamphetamine in Ihe Ireatment of ohesi ty is not indicated. (Sec Cautions: 
Prcc:lulions lind COnlfiliIUJications.) To help bring about llnd maintuin loss of 
weighl. the p;)liem must be taught to curtail overeating and to consume a suit· 
able d iet. For furth!!r infonnalion on the treatment o f exogenous obesity, sec 
Uses: Exogenous Obesity. in Ihe AmphelUm ines General Statement 28:10.04. 

• Attention Deficit Hyperactivity Disorder Methamphetamine also 
is ust!d as :m adjunct to psychnlogical, educational, soc ial , and otltcr remediul 
meusures in the treatmen t of ADHD (hypcrk inetic disorder, hyperkinetic syn· 
drome of cltildhOlx1. minimul brain dysfunction) in children older than 6 years 
of age. 

Methamphetam ine should nOl be used 10 combat fatigue or exhaustion or 
to replace sleep in lIonnal persons. 

ADHD usually is chaf:lcterized by developmentally inappropriate symp· 
toms (e .g .. moderate to severe distractibility. short nttention spun. hyperactivity, 
ernotionallability, impulsi vity). TIle ~inal diagnosis of this disorder should 1I0t 
be made if the.~e symptoms arc of only comparatively reCefl! origin. Nonlucal · 
izing (sort) neurologic s igns, le:lmi ng disabili ty, and abnormal EEG muy or 
may not be preselll, :lOd a tliagnosis of CNS dysfunction mayor may not be 
warr:mted. Drug therapy is not indicated in all children with ADHD, and such 
therapy shou ld be conside red only after a complete evaluation including med
ical history has hcCII perfonned. TIle decision to usc umphetamines should 
depend on the age of thc child and the physic ian's assessment of the severilY 
and duration of symptoms :\nd should not depend sole ly on one or more be· 

Methamphetamine Ai\tPHET;\MINES 28:20.04 

Imvioral characteristics. When symptoms of ADHD ure ussociatcd with acute 
stress reaCl ions, usc of amphetnmincs usually is nm recommended. For a more 
detailed discussion on the management of ADl'ID, including the usc of stim· 
ulants such as methamphetamine, sec Uses: Attention Defici t Hyperactivity 
Disorder, in Methylphenidate 2R:20.92. 

• Misuse and Abuse Misusc and abuse of amphetamines, especially 
methamphetamine . for CNS stimul:tlory effects have ex perienced a resurgence. 
In large part. this resurgence has resulted from Ihe rcl:uive ease willi wh ich 
methamphetamine can be synthesized clandestinely rrom readily avai lable 
chemicals such as ephedrine, phenylpropanolamine (no longe r commercially 
available in the US), or pseudoephedrine. (See Chronic Toxici ty , in the Am· 
phetamines General Statement 28:20.04.) Legal restrictions. including enuct· 
ment or the US Comprehensive Mcthamphetamine Cuotrol Act of 1996 and 
later the Methamphetamine Anti-Prolireration Act of 2000 and the Combat 
Methamphetam ine Epidemic ACI of 2005. on the availability of these com
pounds have been enucted in an effort to reverse this resurgence in misuse and 
abuse. 

Dosage and Administration 

• Administration Methamphetamine hydrochloride is administercd 
orally. Because of the potential ror insomnia, administration of methamphet· 
amine in the late evening shou ld be :Ivoided. 

• Dosage Dos:lge and' potency of methamphetam ine hydrochloride arc 
expressed in temlS of the hydrochloride, (Sec Chcmistry lind Stability: Chem-
istry.) II 

Dosage of methamphetaminc hydrochloride should be adjusted according 
to indi vidual response and tolerance; the smallest dose required to produce thc 
desired response should always be used. 

Exogenolls Obesity As an ,lIJjunct in the treatment or exogcnous obe
s ity, the u .~ua l ndu lt dosage of tllethumphe(;Jmine hydroch loride is 2.5- 5 mg 2 
or 3 limes daily, given one-half hour before meals. Treatment should not exceed 
a duration of .1 few weeks. 

Attentioll Deficit HyperacJiI'ily Disorder As an adjunct in the treat
ment of ullention deficit hyperacti vity disorder (ADHD) in children 6 years of 
age and older. the usual initia] ,dosjlge of methamphelUmine hydrochloride is 5 
109 once or twice cluily. Daily dos;lge may be increased by 5 mg at wt."Ckly 
intervals ulltil an optimum clinical response is achieved. The usw,1 effective 
dosage is 20-25 mg daily. The towl daily dose may be given as conventional 
tablets in 2 divided doses daily . . 

When possible. therapy should be interrupted occasiunally to determine if 
there is a recurrence of behavioral symploms "sufficient 10 require continued 
treatment. 

Cautions 

Methamphetamine shares the toxic potemials of amphetamines, and the 
usual cautions, precautions, and cOlllruindications or amphetamine therapy 
should be observed. (Sec Cautions. in the Amphetam ines General Statement 
28:20.04.) 

• Cardiovascular Effects Sudden death, stroke. myocardial infurction, 
hypertension or hypotension, tachycurdia. palpitation. or cardi:lc arrhythmias 
may occur in patient.~ receiving stimul ants. including methamphetamine, (See 
Cardiovasculur Precautions under Cuutions: Precautions and Contraind icati ons, 
in the Amphellllnines General Statelllt!nt :!8:20.04.) Fatal cardiorespiratory ar· 
rest has been repmted following abuse or misuse of methamphetamine. 

• Nervous System Effects Adverse nervo us system effects of meth· 
amphetamine muy include nervousness, insomnia , irritability. talkativeness, 
dizz.iness, heudache, blurred vision, mydriasis, dizziness, dysphoria. euphoria. 
tremor, resllessness and hyperexcitability. Rarely, psychotic episodes have oc
curred in patients receiving recornmcnded dosages. The drug lIlay ulso exac
erbate motor and vocal lics and Tourelle's disorder. Seizures, aggressive be
havior, and hostility also have been reported with stimul ants. {Sec Psych'iut rh.: 
Precautions under Cautions: Precautions and Contraindications. in the Am
phetamines General Statement :!8:20.{).4., 

• GI Effects GI disturbances or methamphctmnine may include nuusea, 
vomi ting. abdominal cramps, diarrhea or constipation, dryness of the muu th, 
anorexiu, and unpleasant taste. 

• Other Adverse EITects Urt icaria, impo\t!nce, and changes in libido 
Illay occur in patients receiving Illl!thamphelUmine. Visual disturbances (diffi 
culty with accommodalion. blurred vision) have been reported with stimulant s. 

• Precautions and Contraindications The manufacturer's patient 
information (medication guide) shou ld be provided to thl! patient or caregiver 
each time methmnphctamine is dispensed. and the clin ician should discuss and 
amwer questions about its cOlllents (e .g., benefits and ri sks of stimulant ther· 
apy, appropriate usc) as needed. Thl! pat ient or caregiver also shuuld bc in
structed to rend and underst:md the contents of the nlcdication guide before 
initiating Iherapy nntl each time the prescription is rclillOO. 

Patients should be warned th:.t l methamphetamine may impair their abi lity 
to perform haZlirdous activities requi ring mental alertness or physical coordi · 
nation (e.g., operat ing machinery, driving a motor vehicle). 

Methamphetamine should be admini stered with caution. if u[ all, to patients 
with hyperexcitabilily stales or to those receiving drugs that may produce this 
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Preparations 

Excipicnts in comml!rci;llly avai lable drug preparulions may have clinically 
important effects in some individuals: consult specific product labeling fordelails. 

Paroxetine Hydrochloride 
Oral 
Suspension 10 mg (of paroxeline) per 5 

mL 

Tablets, 12.5 mg (of paroxe tine) 
extended-
release, film~ 
coated 

25 mg (of paroxetine) 

37.5 mg (01 paroxetine) , 
Tablets, film- 10 mg (of paroxetine)" 
coated 

20 mg (of paroxeline)" 

30 mg (of paroxeline)" 

40 mg (of paroxeline)" 

Paroxetine Mesylate 
Oral 
Tableta, film- 10 mg (of paroxetine) 
coaled ,I 

20 mg (of paroxeline) 

30 mg (of paroxeline) 
40 mg (of paroxetine) 

Pax!!", GlaxoSmllhKline 

Paxil CR''", GlaxoSmithKllne 

Paxil CR ft , GlaxoSmllhKline 

Paxil CR", GlaxoSmlthKline 

Paroxetlne Hydrochloride Fllm-
coat,ed Tablets \ 
Paxli R (scored), GlaxoSmlthKline 

Paroxetine Hydrochloride Film
coated Tablets 
Paxil ' {scored), GlaxoSmilhKline 

Paroxellne Hydrochloride Film
coated Tablets 
Paxll R , GlaxoSmilhKline 

Paroxetine Hydrochloride Film
coated Tat)lets 

PaxilR , GlaxoSmilhKline 

Pexeva", JD$ Pharmaceuticals 

Pexeva" (!>CIITt.'1.I), JOS 
Pharmaceuticals 
Pexeva\ JDS Pharmaceuticals 
Pexevas , JDS Pharmaceuticals 

tUl<: is nUl ~ummlly included in the I~lx'linl: npprOl'cd hy the US nJ(l<J ~11ll Dru.: A<Jl11ini~truli"n 

,,'rlr"h'd H."I,Iimu VnrmllO"r 10tJll, C Ctl(!)', ili1u, 111nt 1'i'iJ . American SfIf'ir'v ,1 IIrlJ/lh·Splfm 
I'h,lfmm·i"',., /II t'. ' 

Sertraline Hydrochloride 

• Scnralil,J , a selective serOlonin-reuptakc inhibitor (SSRI), is an antide
pressant agent. I 

Uses 
• Major Depressive Disorder Sertmlinc is used in the treatment of 
major depressive disorder, A major depressive episode implies a prominent and 
relutively persistent depressed or dysphoric mood thnt usually interfcres with 
daily functioning (nearly every day for Ilt le;L<; t 2: weeks), According (0 DSM
IV criteria, a major depressive episode includes at least 5 of the following 9 
symptoms (with at least one of the symptoms being eithcr depressed mood or 
loss of interest or pleasure): depressed mood most of the day as indicated by 
subjective report (e.g" feel .<; sod or empty) or observ:nion mude by others; 
mnrkedly diminished interest or pleasure in all, or almost all, activities most 
of the day; significant weight loss (when not dieting) or weight gain (e.g" a 
change of more thun 5% of body weight in a month), or decreuse or increase 
in appetite: insomnia or hypersomnia; psychomotor agitulion or relardntion 
(observable by others, not merely subjective feelings of restlessnes.<; or being 
slowed down): fatigue or loss' of ener~y; feelings of worth lessness or excessive 
or inappropriate guilt (not merely self-reproach or guilt :Ibout being sick); di
minished abi li ty to think or concentrate or indecisiveness (ei ther by subjective 
account or as observed by others): and recurrent thoughts of deuth. recurrent 
suicidul ideation without a specific plan, or a suicide attempt or specific plan 
for commilling suicide, 

Treatment of major depressive disorder generally consist.~ of an acute phase 
(to induce remission), a continuution phase (to preserve remission), und a main
tennnce phase (to prevent recurrence), Various interventions (e,g" psychother
apy, antidepressant drug therapy, electroconvulsive therapy [ECT]) arc used 
alone or in combination to treal major depressive episodes. Treatment should 
be indiv idualized and the most appropri::ue strategy for a particular patient is 
dctennined by clinical factors such as severity of depression (e.g .. mild. mod
er:lle. severe), presence or absence of certain psychiatric features (e,g., suicide 
risk, catatonia, psychotic or atypical features, alcohol or substance abuse or 
dependence, panic or other anxiety di sorder, co~nitive dysfunction, dysthymia, 
personality disorder, seasonal affective disorder)' and concurrent illness (e.g" 
:Isthma, cardiac disease, dementia, seizure disorder, glaucoma, hypertension). 
Demographic and psychosocial fnctors as well as patient preference also are 
used 10 detennine Ihe most effective treutmcnr stmlegy, 
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While usc of psychotherapy alone mOlY be consideI\!d us an initialtrentment 
strategy for p::uients with mild 10 moderate major depress ive disorder (based 
on patient preference and presence of clinical features such as psychosocial 
stresson;), combined use of antidepressant drug therapy and psychotherapy may 
be useful for initial treatmenl of patients with moderate to severe major de
pressive disorder with psychosocial issues, interpersonal problems, or a co* 
morbid axis II disorder, In addition. combined usc of antidepressant drug ther
apy and psychothempy may be bcneHcinl in patients who have a history of 
poor compliance or only partial response to adequate trials of either antide
pressant drug therapy or psychotherapy alone. 

Antidepressant drug therapy can be used ulone for initial treatment of pa
tients with mild major depressive disorder (if preferred by the patient) and 
usually is indicated alone or in combinution with psychothernpy for initial 
treatment of patients with moderate to severe major depressive disorder (unless 
ECT is planned). ECT is not generally used for initial treatment of uncompli
cated major depression, but is recommended as first-line treatment for severe 
major depressive disorder when it is coupled with psychotic feutures, cataton ic 
stupor, severe suicidality, food refusal Icading 10 nutritional compromise, or 
other situations when a rapid antidepres.<;ant response is required, ECT ulso is 
recommended for patients who have previously shown a positive response or 
a preference for this treatment modality and can be considered for patients with 
modeflltc or severe depression who have not responded to or cannot receive 
antidepressant drug therapy. In certain s ituations involving depressed patients 
unresponsive to adequate Irials of several individual antidepressant agents, ad
junctive therapy with another agent (e,g .. buspirone, lithium) or concomitant 
use of a second antidepressant agem (e,g" bupropion) has bcen used; howevcr, 
such combination therapy is associated with an im;reased risk of adverse rc* 
actions, may require dosage adjustments, und (if not con!raindicated) shou ld 
be undertaken only after careful consideration of the relativc risks und bcnellts. 
(See Drug Interactions: Serotonergic Drugs, Drug Interactions: Tricyclic and 
Other Antidepressants, and Drug Interactions: Lithium,) 

The efficacy of sertraline fpr the acute lreatment of major depression has 
been established by 2 placebo-controlled studies in adult outpatients who met 
DSM-lII criteria for major depression. In the first study of 8 weeks' duration, 
scrtraline WIlS administered with flexible dosing in a range of 50-2:00 mg daily; 
the mean daily dosage for patients completing the ~tudy was 145 mg daily, In 
the second study of 6 weeks' duration, scrtraline was administered in fixed 
doses of 50, 100, und 200 mg daily. Ovemll, these 2 studies demonstrated that 
sertraline wa~ superior to placebo in improving scores on the Hamilton De
pression Ruting Scale, :md the Clinical Global Imprcssion Severity and Im
provcment Scales. Howevcr, the second study was '10t readily iTllerpretuble 
regarding whether there was a dose-response relationship for the drug's effi-
cacy, ' II 

In u third study, depressed outpatients who had responded by the end of an 
initia l 8-week open !reatment phase to sertraline 50-2:00 mg duily were mn
domized to continue sertraline in the same dosage range or placebo for 44 
weeks in a double-blind manner, The mean daily dosage of sertraline in those 
who completcd this long-term study wns 70 mg daily, nnd the rclapse mte in 
the sertraline-treated patients wa.<; substantially lower than in those who re* 
ceivcd placebo, I 

An analysis of these 3 controlled studies for possible gender-related effcc ts 
on treatment outcome did not suggest any difference in efficacy based on the 
gender of the patient, I I 

While the optimum dumtion of sertrJline therapy has not been established, 
many experts state that acute depress ive episodes require several months or 
longer of sustained antidepressant therapy. In addilion, some clinicians rec
ommend thai long-term antidepressant thempy be considered in certain patients 
at risk for recurrence of depressive episodes (such as those with highly recurrent 
unipolar depression). The efficacy of sert raline in maimaining an antidepressant 
response for up to I year without increased toxicity has been demonstrated in 
a controlled setting, The manufacturers state that the usefulness of the drug in 
patients receiving prolongcd therapy shou ld be reevaluated periodically. (Sec 
Dosage and Administration: Dosage, ) 

The manufacturers stUle thatlhe drug's antidepressant efficacy in hospital 
settings has not been adequately .<; tudicd to dale, 

As with certain other antideprcssuOiS. the possibility that sertraline may 
precipitate hypomanic or manic attacks 'in patients with bipolar or other major 
affective disorder should be considered. Senr..tline is 1101 approved for use in 
treating bipolar depression in adults. I I 

COllsideral;ons in choosillg all Alllidepressolll A variety of an
tidepressant drug .<; is available for the treatment of major depressive disorder, 
including selective serotonin-reuptake inhibitors (SSRIs; e,g" citalopram, es
citalopram, f1uoxetine, paroxetine, sertraJine), selective serotonin- and notepi
nephrine~reupt:\ke inhibitor.; ' (SNRJs: e,g" desvenlafaxine. duloxetine,· venia
faxine ) , tricyclic antidcpressants (e,g., amitriptyline, amoxapine, desipramine, 
doxepin, imipramine, nortriptyline , prOlrtptylin'e, trimiprnmine), monoamine 
oxidase (MAO) inhibitors (e,g., phenelzinel tranylcyprom inc), and other anti
depressants (e.g .. bupropion. maprotiline, ncr:lzodone. trazodone). Most clini* 
cal studies have shown that the antidepressant effect of usual dosages of ser
traline in patients wilh depression is greater than dlUl of placebo and 
comparable to that of usual dosuges of tricyclic antidepressants (e.g" amitrip
tyline), other SSRIs (e.g., ftuoxetine), and other antidepressants (e.g" 'nerazo
done). In geriatric patients with major depression, sertraline appears to be as 
effectivc lus amitriptyline. The onset of :Iction of sertmline appears to be com
parable to that of tricyclic antidepressants, 
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In gener.:al, response rates in patienls widl major depression are s imilar for 
currenlly available antidepressants, and the cho ice of amidepressant agent for 
a given patienl depends principally on other factors such as potential adverse 
effects, safety or tolembility of these adverse effects in the individual p:lIicm, 
psychiatric and medical hislOry, patient or family history of response to specific 
therapies, pariem preference, quantity :lIId quulity of uvailable clinical data. 
cost, and relative acute overdose safety, No si ngle antidepressant can be rec
ommended as optimal for all patients because of substantial heterogeneity in 
individual responses and in the nature, likelihood, and severit), of adverse ef
fects. In add ition , patients vary in the degree to which certain adverse effects 
and other inconveniences of drug therapy (e.g., cost, dietary restrictions) affect 
their prefercnces. 

In the large-scale Sequenced Treatment Allematives to Relieve Depression 
(STAR*D) effectiveness trial, patients wi th major depressive disorder who did 
not respond to or could not tolewte therapy with one SSRI (citalopram) wcre 
randomizcd 10 swi tch to eXlended-release ("sustllined-release") bupropion, ser
traline, or extended-release venlaf:lxine as a second SlCp of treatment (level 2). 
Remission rutes as assessed by the 17-itcm Hamilton Rating Scale for Depres
sion (HRSD-17) and the Quick Inventory of Dl.:pressive Symptommology
Self Report (QIDS-SR- i6) were approximmely 21 and 26% for extended-re
lease bupropion, 18 and 27% for senmline, and 25 and 25% for extended
release venlafaxine therapy, respeclively: response rates a.<; assessed by the 
QlDS-SR- 16 were 26. '17, and 28% for extended-release bupropion, sertmline, 
and extended-release vcnlafaxi nc Iherapy, respectively. These results suggest 
thnt after unsuccessful initial treatment of depressed patients with nn SSRI, 
approximately 25% of patients will achievc remission after thcrapy is switched 
to another antidepressant and that either another SSRl (e.g .. scrtraline) or un 
agcnt from another class (c. g., bupropion, ven lufaxinc) may be reasonabl e a l
ternative antidepressants in patients nOi responding to initial SSRI therapy. 

Paticllt T(liCrlIllCC Cunsidcratiulls. Because of differences in the adverse ef
fect profile between SSRIs and tricyclic antidepressants, particularly less fre
quent anticholinergic cffect~ , c:udinvas!;ular effects, and weight gai n with 
SSRIs, thc.~e drugs may be preferred in p:lticnts in whom such effects are nOl 
tolerated or arc of potential conccm . The decrcased incidence of anticholinergic 
effects associated wilh sertmline and other SSRls comparcd with tricyclic an
tidepressants is a potential ad\'antage, since such effects may result in discon
tinuance of the drug early during therapy in unusually sensirive patients. In 
addition. some anticholinergic effects may become troublesome during long
tenn tricyc lic antidepressant therapy (e.g., persistcI1t dl)l mouth m"y resull in 
tooth decay). Although SSRIs share the s"me overall tolerability profile, certain 
patients may tolerate one drug in this c1l1sS beller than another.' In an open 
study, most patients wh'o had discontinued nuoxeti ne therapy because of ad
verse effects subsequently toiemtcd scnr:lline therapy. Antidepressants olher 
than SSRls may be preferred in patients in whom certain adverse' Gl effects 
(e.g., nausea, anorexia), nervous system effects (e.g .. anxiety, nervousness. 
insomnia), and/or weight loss arc not tolcmlcd or are of concern, since such 
effects appear to occur more frequently with this c lass of drugs. 

Pedi:ltric ConsidcruliUrl!i. The dinieal presentation of depression in chil
dren and udolescenls can differ from that in adults lind generally varies with 
the IIge and developmental stages of the child. Young'er children may exhibit 
behavioral problems such as social withdrawal, aggressive behavior, apathy, 
sleep disruption, ,lIld weight loss: adolescents Illay present with somatic com
plainL~, self esteem problems, rebelliousness. poor perfonnance in school. or II 
panern of engaging in risky or aggressive behavior. " 

Only limited data arc available to dilte from controlled clinical studies eval
uating various antideprcssam agems in children and ad01escents, and many of 
these studies have methodologic limitutions (e.g:. nonrandomized or uncon
trolled, smull sumple s ize, short duration. nonspccifk inclusion criteria). fol uw
eyer, there is somc evidence th:1I the response to antidepressants in pediau;ic 
patients may differ from that seen in adults, and caution shOl!ld be used in 
extrapolating dllta from adult studies when milking treatment decisions for pe
diatric pati ents. Resu lts of several studies evaluating tricyclic antidepre ssants 
(e.g .. amitriptyline, desipramine, imipramine. nortriptyline) in preadolescent 
and adolescent patients with major depre~sion ind icate a lllck of overall emcaey 
in this age group. Basltd on the lack of emelle), data regarding use of tricyclic 
antidepressants lind MAO inhibitors in pcdimric patients nnd because of the 
pOlCmial for life-threatening adverse effects associated with the use of these 
drugs, many experts consider selective scrolonin-reuptake inhibitors, includ ing 
sertraline, the drugs of choice when antidepressant thempy is indicated for thlt 
treatment of major depressive di sorder in chi ldren and adolescents. Howcver, 
the US Food imd Drug Administration (FDA) states that, 'fhile efHcacy of 
tluoxetine hns been established in pediatric patients, efficacy of other newer 
antidepressants (Le., sertraline. ciwlopram, dcsvcnlafaxine, duloxetine, cscital
opram, tluvoxumine, mirtazapine. nefazodone, paroxetine, venlafaxine) was 
not conclusively establi shed in c linical tri als in ped iatric patients w~lh major 
depressive disorder. In addition, FDA now Wilms th:ll antidepres.'iams increase 
the risk o f suicidal thinking and behavior (suicidality) in children and adolcs
cents with major depressive disorder and other psychiatric disorders. (See Cau
tions: Pediatric Precaulions.) FDA currently statcs thnt anyone considering us· 
ing an antidepressil1ll in a child or adoleseem for any clinical use must balance 
the potential risk of therapy with the clinical necd. (Sec Cautions; Precautions 
and Comraindications.) :, 

Geriatric ConsIderations. The response to antidepressants in depressed ger
iatric patients without dementia is simi lar to that reported in younger adults, 
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but depression in gcriatric patients often is not recognized <md is not treated. 
In geriatric patients with major depressive disorder, selective serotonin-reup
w.ke inhibitors (SSRls) appear 10 hc as effecti"e as tricyclic antidepressants 
(e.g., amitriptyline) but generally arc associmed with fewer overall ud\'ersc 
effects than these other agents. Geriatric patients uppcnr to be especially sen· 
sitive to anticholinergic (e.g .. dry mouth. constipation, vision disturbance), cur
diovascular, orthostatic hypotensivc, and sedati ve effects of tricyclic amide
pressanL<;. The low incidence of anticholinergic effects associated with 
sertraline and OIher SSRls compared with tricyclic amidepressanls also is a 
potential advantage in geriatric ,patjents, since such effects (e.g., constipation, 
dry mouth, confusion, memory impainnemi rna)' be particularly troublesome 
in these paticnts . However, SSRI thempy may be associated with other trou
blesome adverse effects (e.g., nausea and vomiting, agitation and akathisia, 
parkinsonian adverse effects, sexual dysfunction, weight loss, hyponatrcmia). 
Some clinicians state that SSRIs such as sertraline may be preferred for treat ing 
depression in geriatric patients in whom the orthOStatic hypotension associated 
with many antidepressants (e.g .. tricyclics) potentially may result in injuries 
(such us ' severe falls). However, despite the fewer cardiovascular and anticho
linergic effc"s associated with SSRls. these drugs did not show any advantage 
over tricyclic antidepressants with regard to hip fructure in a case-control study. 
In "ddition. there was lillIe difference in the rUles of falls ix'twcen nurs ing 
home residents receiving SSRIs and those receiving tricyclic anlidepressants 
in a rctrospeclive s tudy. Therefore, all geriatric individuals receiving either type 
of an~idepressant shou ld be considercd ~ t increased risk of fa lls and appropriate 
measures should be taken. In addition, clinicians prescribing SSRIs in geriutric 
patie{lts should be aware of the many possihlc drug interactions associated wilh 
these. drugs, including1 those involving metabolism of the drugs through the 
cytochrome P-4S0 system. (Sec Drug Imcr.lctions.) 

Patients with tlemcntia,of ,the Alzheimer' s type (Alzheimer's disease, pre
senile or senile dementia) ofte!", present with depressive symptoms, such as 
depressed mood, appetite loss, insomnia. futigue, irritability, and agitation. 
Most expens"recommend that palients with dcmentiu of the Alzheimer's type 
who present with clinically important ;md pcrs is tent depressive symptoms be 
considered as candidates for phannaC(lthempy even if they fa il to meet the 
criteria for a major depressive syndrome. The goals o f such therapy are to 
improve mood, functionul status ('T.g., cognition), and quality of life . Treatmcnt 
of depress ion also I1llly reduce othcr neuropsychi:llrit· symptoms associated 
with depression in patients with dementia, including aggression. anxiety , npa
thy. and psychosis. Although patients may prcsent wilh depressed mood alone, 
the possibility of more extensive depressi ve symptumatology should be con
sidered. Therefore, patients sho~ld be evaluated and monitored !;arcfully for 
indices of major depression. sl:kidal ideation. tlnd neurovegetative signs s ince 
safety mea.~ures (c.g., hospitaliz~tion fur s~ i cidalit)'1 and morel vigorous a~d 
aggressive thcrapy (c.~. , rel:uivcly high dosages. multiple drug trials) may be 
needed in some patiems. 

Although placebo-controlled trials of antidepressants in deprcssed p:uicOls 
with concurrent dementia have shown mixed reSUlt's, the availablc evidence 
and experience with the usc of anii,deprcssanls in patients with dementia of the 
Alzheimer's type and associated depressive manifestations indicate that de
press ive symptoms (including depre~sed muod alone and ,with.neurovcgelative 
changes) in such piltien'L<; arc respo'ns ive to' antidcpressant 'therapy. In some 
patients, cognitive deficits' may panially or' rully resolve during antidepressant 
therilpy, but the extent of response will be limiTed to the degree of cognitive 
impainnent thilt is directly relat~d to depress ion . SSRls such as sertmline. ci
ta lopra'm, escitalopram.' i1uoxetine, or paroxctil)e are gener.lIly considered as 
first-line agents in tl]e trcatmdnt of depressed p:lIients with delllentia s in!;c they 
arc beneT tolcrJted Ihan some other antidepressants (e.g., tricyclic antidepres
sants, rrtonoam ine oxidas'e inhibitors). Some possible alternative agents 10 

SSRIs include bupropion. mirtazapine. and vcnlufaxine. Some geriatric pmients 
with dementia :lfId depression may be unable to tolerate the antidepressant 
dosuges needed to achieve full remission. When a rapid antidepressunt respnnsc 
is not critical, some experts therefore recommend u vcr)! gradual dosage in
crease to innt!use the m!clihoou thm a therapeutic dosage of [i1e SSRI or other 
antidepressant will be reached and tolerated. In a r.lIldomized, placebo-con
trolled stui:ly in a limited number10f patients wil h major depress ion and Alz
heimer' s diseasc, serlraline was found to be superior 10 placebo: depression 
reduction in this study was accompanied by Icssened behavior disturbance lind 
improved acli\'j ties of daily living but not improved (:ognition. 

Cllrdlovascufur ConsldcrllHons. The rclntively low incidence of adverse 
cardiovllscular effects, including orthostatie hypotension and conduction dis
turbances, associated with sertraline and other selective scrotonin-reuptuke in
hibitors muy he udvnntngeous in patients in whom !he cardiovascular effects 
associated with tricyclic ' antidepressants may be illlzardous. Paiients with a 
recent history of myocnrdiai'infarction or unstable cnrdiovascular disease were 
excluded from premllrketing clinical studies with sertraline . However, the car
diovascular safety of scrtrnline (50-:mO mg daily for 24 weeks: mean dosage 
of 89 mg daily) was evaluated in a poslmarketing. double-blind . placebo·con
trolled study in adull outp.lIients with major depressive disorder and a recent 
history of myocard ial infarclion or unstable angin .. pectoris requiring hospi
talization but who were otherwise free o f Iife-threatcning medical conditions. 
When thempy was initiated during thc acute phase of recovery (within 30 dap 
after a myocardial inf:lfction or hospitalization for unstable angina). sertmline 
therapy did nOl' differ from placebo on Iht! following cardiovascular end points 
at week 16: left ventricular ejection fraction and totul cardiovascular events 
(angina,' chest pain, edema, palpitations, syncope, postural dizziness. chronic 

AHFS DltuG INFORMATION - 2010 2385 Exhibit D.31, page 2

Case 3:09-cv-00080-TMB     Document 78-17      Filed 03/24/2010     Page 2 of 32



Sertraline SELECTIVE SEROTONIN-ltEUIYfAKE INHIUITORS 2B:16.04.20 

hean failure. myocardial infarction. tachycardia. bmdycardia. blood .pressure 
changes). Although not statistically significant. approximately 20% fewer ma
jor cardiovascular events involving death or requiring hospitalization (e.g., for 
myocardial infarction, chronic heart failure. stroke; angina) occurred in the 
sertraline-treated patients compared with those receiving placebo. (See Cau
tions: Cardiovuscular EffecL~ amI see also Cautions: Precautions and G'ontra
indications.) 

Sedative Considerntions. Because sertmline and other SSRls are generally 
less sedating than some other antidepressants (e.g .• triqclics). some clinicians 
state that these drugs may be preferable in patients who do not require the 
sedative effect s associated with many antidepressant agents: however. an an
tidepressant with more prominent sedative effects (e.g. , trazodone) may be 
preferable in certain patients (e.g., those with insomnia). 

Suicidal Risk Cnnsideraliuns. Suicide is n known risk of depression and 
certain other psychi.lIric disorders, and these [disorders themselves ' are the 
strongest predictors of suicide. However. there has been a long-standing con
cern that antidepressants may have a role in inducing worsening of depression 
and Ihe emergence of suicidal thinking- and behavior (suicidality) in certain 
patients during the early phases 'of treatment. FDA states that antidepressunts 
increased the risk of suicida[ity in shon-tenn studies in children, adolescents, 
and young adults ( 18-24 years of age) with major depressive dison.ler and other 
psychiatric disorders. (See Cautions: Pediatric Precautions.) An increased sui
cidality risk was not demonstrated with antidepressants compared with placebo 
in adults older than 24 years of age and a reduced risk was observed in adults 
65 years of age or older. It currently is unknown whether the ~uicidality risk 
extends to longer-tenn antidepres~ant use (i.e., beyond severnl months); how
ever, there is substantial cvidence from placcbo-controlled1maintenanee trials 
in adults with major depressive disorder that antidepressantS' can delay the 
recurrence of depression. Because the ri ~k of stiicidalily in ilepressed pati~nts 
may persist until substantial remission of depression occurs. appropriate mon
itoring and close nbservation of all patients' who arc receiving antidepressant 
therapy is recommended. (See CaUl ions: Precautions and Contraindications.) 

Other Considerations. Sertraline has been effective in patients with mod-
erate 10 severe depression. .1 . 1 

In the Sequenced Treatment AlternativCs to Relieve Depression (STAR*D) 
level 2 trial. 'imtienls with ~major depressive ,disot'der who did not respond to or 
could not tolerate 'therapy with citalopram (another SSRI) were randomized to 
receive either exiended-rclease ("sustained-release") bupropion or buspironc 
therapy in audition io citalopram. Although both extended-release bupropion 
and buspirone were found to produce similar remission rates, extended-release 
bupropion produced a greater reduCtion in 'the number and severity of symp
tnms and a lower rate of1drug discontinuance than buspironc in ihis large-scale. 
effectiveness trial. These results suggest Ihm augmentation of SSRI therapy 
with extendedl release bupropion may be usefJ I in sonic patients with refractory 
depression. II , 

Sertraline has heen effective in patients with dep'rcssion and concurrent 
human immunodctlciency virus (HIV) infection and de'pression with anxiety. 

In a double-blind, placebo-controlled s1UIJy. both senraline or imipramine 
were found 10 be more effective than placebo in reducing th'e depressive1symp
toms and improving psychosocial functioning in patients with dysthymiat with
nut concurrent major depression: moreover, fewer patients treated with sertra
line than thcise treated with imipramine or placebo discolllinud l therapy 
because of adverse effects. The results of several'other studies, both 'controlled 
and uncontrolled, also suggest that sertraJine may' he J ffective in patients wilh 
dysthymia. Because dysthymia is a chronic condition and requircs pr~)['ongetll 
antidepressant therapy, the good tolerability demonstrated in clinical studies to 
date may be advantageous. Serlra[ine also has been "used in the treatment of 
anger attacks associated with atypical depression and dysthymiat in J limited 
number uf paticnL<;. ' ,I .1 

• Obsessive-Compulsive Disorder Sertraline is used in the treatment 
of obsessive-compulsive disorder when the obsessions or c.ompulsioflS cause 
marked dislre,o;s, ure time consuming (take longer than I hour daily), or interfcre 
subst,mtially with the patient's nomla~ roW inc, occupational 'or academic func
tioning, or usual social activities or relationships. Obsessions are recurrent and 
persistent ideas, thoughts, impulses. or images,that. at some time during , lhe 
disturbance. are experienced as intrusive and inappropriate (i.e., "ego dys
tonic") and th,1I cause marked anxiety or distress but that are not simply lex
cessive worries about real-life problems, Compulsions ,are repetitive. inten
tional behaviors (e.g .• hand washing, ordering. checking).or mental acts (e.g., 
praying. ~ounting, repeating words silently) pcrfonned in respnnsf! to" an ob
session or according to rules that musl be applied rigidly (e.g., in a stereotyped 
fashinn). Althnugh the behaviors or acts ure aimed at preventing or reducing 
distress or preventing some dremled event or situation, they either arc not con
nccted in a realistic manner with what they arc designed to neutralize or prevent 
or arc clearly excessive. At some time during the course of the disturbance, 
the patient, if an adult. recognizes that the obsessions or compulsions are ex
cessive or unreasonable; children may not make such a recognition. , 

The eftkacy of sertraline for the management of obsessive-compulsive dis
order has been established in several multicenter, placebo-controlled studies, 
including one study of8 weeks' duration and 2 studies of 12 weeks' duration 
in adults and one study of 12 weeks' duration in children nnd adolescents ,6-
17 years of, age. Patients in these studies had moderatc to severe obsessive
compulsive disorder with mean baseline IOlal scores on the Yale-Brown Ob· 
sessive-Compulsive Scale t YBOCS) of 23-25 in adults and 22 in children and 
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adolescents (measured in the Children's Yale-Brown Obsessive-Compulsive 
Scale rCY -BOCS]). In the 8-week study with llexible dosing, adult patients 
received sertraline in dosages ranging from 50-200 mg daily; the mean dosage 
for those completing the study was 186 mg daily. Total scores on the YBOCS 
decreased by an average of approximately 4 point s in ser!raline-treated patients 
and 2 point.~ in patients receiving placebo; this difference was statistically sig-
nificant. , 

In a fixed-dose studYlof 12 weeks' duration involving sertraline dosages of 
50. 100. and 200 mg daily. adult patients receiving 50 and 200 mg of the drug 
daily experienced substantially greater reductions in the YBOCS total score 
than those receiving placebo (approximately 6 to approximately 3 points. re
spectively). In a 12-week study with flexible dosing in the range of 50-200 mg 
daily. the mean sertraline do.sage in adult patients completing the study was 
185 mg ·daily. YBOCS total scores in the sertraline-treated .patients were re
duced by a mean of approximately 7 points, which was bener than the mean 
reduction of approximately 4 points reported in the placebo-treated patients. 

_ In a 12-week study with flexible dosing; sertraline therapy was initiated at 
dosages. of 25 or 50 mg 'daily in children 6-12 year.; of age or adolescents 13-
17 years of age, respectively. Subsequent dosage was titrated according to 
individual tolerance ovcr the first 4 weeks to a maximum dosage of 200 mg 
daily; the mean dosage for those completing the study was 178 mg daily. The 
drug produced substantially greater reductions in scores in the Children's Yale
Brown Obsessive-Compulsive Scale (CY -BOCS), the Natinnal Institute of 
Mental Health Globnl Ob~essive-Compulsive Scale (NIMH-Dc), and the Clin
ical Glob:tl Impressions (CGl) Improvement Scale: total scores on the CY
BOCS decreased by an average of approximately 7 units in sertmline-treated 
patients and 3 units in patients receiving placebo. An analysis of these con
trolled studies for possible age- and gender-related crfects on treatment out
come did! not 1suggest 'any difference in erticacy bused on either the age or 
gender of the p:ttienl. " .' , 

in additioQ, in an uncontroll~d 6-w~ek stu,dy with flexible dosing (50-200 
mg daily) in children or auolci cems 6-17 ye'!rs of age with obsess ive-com
pulsive disorder or Il]ajor drpr~ssionlt , those with a diagnosi s of obsessive
compulsive disorder had mean baseline total scores nn .the CY-BOCS, NIMH
DC, and CGI of aboul 1~ .9. 10.2. and 5.2 , rcspectjvely. Sertraline produced 
substantial reductions in all 3 of the scales; total scgres on CY-BOCS, NIMH
OC, and CGI decreased to 12.9,6.7, and 3.4. respectively. In another uncon
trolled, ~-weck study elli ploying 1\ sertraline dosage thm was escalated from 
25 to 200 mg daily over 3 weeks. the drug combined with behav!oral therapy 
was effective in a limited lnumber o f adolescents 13- 17 years of age with 
obsessive;:con,lpulsive disor~er refractory ~o other therapies; total scores on Ihe 
CY -BOCS at the end of the study decreased by I I points lfrom 25.4 to 14.41. 

Resul /!'; from comparatlve studies to date suggesl lsertraline and other sc
lective serotonin-reuptakt! inhibitors (SSRls; ~.g., f1uoxCtine. , fl ~vnxamine. pa
mxetine) arc as effective or somewhat less effective than clomipramine and 
more effective than tricyclic anlidepress,lllts (e.g" amitriptyline. desipramine, 
imipramine, nortripiyli~e ) in thel m4nagemenlt of ob~css ~ve-cqmpulsi~'e disor
der. In a pooled analYSIS of separate short-term (10-13 weeks) studies com
paring cldmipramine. fluoxetine, fiuvox amine. ti r sertraline with p laccbo, clo
mipramine was1calcula'ted as bCing more effective las detennined by measures 
on the YBOC scale) than! SSRls, although all drugs were superior to placebo. 
Like clomiprami~e, SSRIs reduce but do not completely elimi~me obsessions 
and comp'ulsions~ J 1 ' 
I. Many'cliniciarls 'consider an SSRI (e.g .• sertmline, tluo.'l;etine. fluvoxamine, 
paroxetine) or clomipramine to be the drugs of choice for the pbanmlcologic 
treatment ' of obsessive-compulsive disorder. The decision whether 10 initiate 
thempy ' with lin SSRI or domipmmine often is made based on the adverse 
effect profile of these drugs. ·For example. some clihicians prefer clomipramine 
in patient~ who may not tolerate the adverse effect profile of SSRls (nausea, 
headacllc. ovcrstimulation, sleep disturbances) while SSRIs may be useful ' a[
ternatives in putients unable to tolerate the <ldverse elTec!s {anticholinergic ef
fects, cardiovascular effeds. sedation) associated with clomipramine therapy. 
Considemtion of individual /patient characteristics (age. concurrent medical 
conditions). phannacokinetics of the drug. potential drug interactions, and cost 
of thempy may also influence clinician ... ' when selecting between SSRls and 
clomipramine 'as first -line therapy in patients with obsessive-compulsive dis
order. Although nol clearly established, it has been suggested that the'mecha
nism of action of sertraline and other potent serotonin-reuptake inhibitors (e.g., 
clomipramine. fluoxetine. fluvoxamine. paroxetine) used in the mnnagement of 
obsessive-compulsive disorder may be related to their serotnnergic activity. 

• Panic Disorder 'Sertraline is used in the treatment of panic disorder 
\vith or without agomphobia. Panic disorder is characteri zed by the occurrence 
of unexpected p,anic 'a'nacks and associated cdncem uboul having additional 
a/lacks, worry about Ihe implications or consequences of the allacks : and/or a 
clinically important change in behavior related to the auacks. 'I 

According to DSM-IV, panic disorder is dladcterized by recurrent unex
pected panic :In:lcks, which consist of a discrete' periud of intense fear or dis
comfort in which 4 (or more) of the following ... ymptoms de~elop abruptly and 
reach a peak within 10 minutes: palpitations, pounding hearl, or accelerated 
heart rate; sweating; trembling or shaking; sensuiions of shortness of breath or 
smothering; feeling of Choking; chest pain or di.~comfort; nuusea or abdominal 
distress; feeling dizzy. unsteady, lightheaded. or faint; derealization (feelings 
of unreality) or depersonalization (being detached from oneselI); 'fear of losing 
control; fear of dying; paresthesias (numh(1ess or tingling sensations): and chills 
or hot flushes. I,i. '1 
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The efficacy of sertraline for Ihe m:magement of panic disorder has been 
esmblished by 3 doublt=-blind. placebo-controlled studies in adult outpatients 
who met DSM-IfI-R crileria for panic disorder with or wilhout agoraphobia. 
The first 2 sludies were of 10 weeks' duration and used a flexible dosing sched
ule. Sertraline therapy was initiated in a dosage of 25 mg daily for the first 
week and then dosage was escalated to 50-200 mg daily depending on clinical 
response and tolerability. The mean sertraline dosages for completcrs were I J I 
and 144 mg daily for the first 2 studies. Overall! these :! studies demonstrated 
that senraline was superior to

l 
placebo in decreasing the frequency of panic 

atlacks and in improving scores on Ihe Clinical Global Impression Severily of 
Illness and Global Improvement Scales. TIle difference between sertrJ.line and 
placebo in reduction in the numbcr of full panic ;ltlack ... per week compared 
with baseline was approx imately 2 in both studies. 

TIle third study was a fixed-dose study of 12 weeks' duration. Semaline 
was gil'en in dosages of 50. 100, and 200 mg daily. The patients rece iving 
sertraline demonstrmed a substantially greater reduction in panic attack fre 
quency than pUlients receiving placebo. Howel'cr. the results of this study were 
not readily interpretable regarding a dose-responsc rclationship for efficacy in 
this condition. 

An analysis oftllese 3 controlled sLUdies for possible age-, race-. or gcndcr
related effects on trcalment outcome did not suggest any diffcrence in efficac)' 
based on these pat ient characteristics. 

Panic disorder can be treated with cogn iti vc and behavioral psycholherupy 
and/or phaml:u:ologic therapy. lllere arc scvernl classes of drugs that appear 
to be effective in the phannacologic manngemem of panic disorder. including 
tricyclic llntideprcssallls. MAO inhibitors (e.g .. phenelzine). selective sero· 
tonin-reuptake inhibitors (SSRls: e.g .. citalopmm. fiuoxetine, paroxetine . scr
traline). and bcn1.odiazep ines (e.g .. alpra1.Olam, clonazepam). When choosing 
:lmong the availahle drugs. clinicians should consider their acceptance and 
tolerability by patients: their ability to reduce or eliminate panic attacks. reducc 
clinically import:lnt an:\iety and disability secondary to phobic avoidance. and 
:lmeliorate other common comorbid conditions tsuch a.~ depression): and thcir 
ability to prcvent relapse during long-tern. therapy. Bec:luse of their beller 
tolembility whcn comp:lrcd with other agents (such as the tricyclic antidepres
sants <Ind bcn1.odiazepines). the lack of physica l dependence problems com· 
manly. associated with benzodiazepines. and efficllcy in panic disorder with 
comorbid conditi ons (e.g .. depression. other un:\iety disorders such us obses· 
sive-compulsive di sorder. alcoholism). many clinicians prefer SSRIs as ti rst
line lhempy in the management of panic disorder. If SSRltherapy is inct'fcctive 
or not IOlenued. usc of a tricyclic antidepressilm or a bcnzodiazepine is rec
ommended. 

Sertmiine has improved chronic idiopathic urticariat ussociated with panic 
disord~r in at least one paliem. hut further sludy is needed to determine whether 
serotonin is involved in the pathogenesis o f unicuria and whether SSRls arc 
crfective in this condition. 

• Posttraumatic Stress Disorder Semalinc is used in the treatment 
of posnTaumatic stress disorder (PTSD). P'TSD is an an:\iety disorder that in
volves the de ve lopment of cenain chamctcristic symptoms following personal 
exposure to an extreme traumatic stressor. According !O DSM-IV, PTSD re· 
quires e:\posure to a traumatic event(s) that involved actual or threutcned death 
or seriou s injury, or threat 10 the physical integrity of self or others. lind the 
response to the event mw;t involve intense fear. hclple~sness. or horror fin 
children the response may be expressed by disorganized or agitated behavior). 
PTSD is characterized by persistent symploms of n' ! '.\'pt·rie"dll.~ Ihe trauma 
(e.g .• intrusive d istressing recollections of the event: recurrent distressing 
dreams of the event: :lcting or feeling as if the event were recurring including 
illusions. hallucinations. or flashbacks; illlensc distress ,It exposure 10 internal 
or external cues that symbolize or resemble lin a!ipect of the event: physiologic. 
reactivity on exposure to internal or external CU I.'.~ thm symbolize or resemble 
an aspect of the event ). persistent IlI'oil/wlt'e of stimuli lIssociated wilh the 
trayma and numbing of general responsiveness (e.g .. cJ"forts to avoid thoughts. 
feelings, or ctJ[lvcrsmions rdated to the event effortS !O avoid activities, places. 
or (7Cople thill arousc recollections of the event; illubi lity to recall an imponant 
aspect of Ihe event: markedly diminished interest or part icipation in signilicant 
activities; feeling of detachmenl or estrangeml.!nI from 0I11ers: restric,ed emo· 
tions :lnd/or range of affec( nol prc..'ient before th t! event: sense of a forcshon
ened futu re), and persistent symptoms of ill/'1"t'a.'i~·d ar(jJ/.mi (e.g .• difficulty 
sleeping; irritability/outbursl s of anger: difficulty concentrat ing: hypc rvigil
ance: eX:lggerutcd startle response). According 10 DSM-IV. a PTSD diagnosis 
requires the presem:e of I or more symptoms of I"a.\pt·rit'I/(· illg. 3 or more 
symptoms of (II·oidtlllc·f'. and 2 or more sympt oms of illcn'(I.\·(yl al'Ol/.wl, all (1f 
which must be present fur at least one month and cause clinically important 
distress or imp:linnent in social, occupational, or other important areas of func· 
tioning. PTSD. like other anxiCly disorders, rarely occurs alune, and patients 
with PTSD often present with comorbid disorders (e .g., major depressive dis
order, sohslancc ubuse disorders, panir; disorder. generalized anxiety disorders, 
obsessive-compulsive di sorder, social phobia): it is unknown whether these 
comorbid disorders precede or follow the onsel of PTSD. 

Psychotherapy alone or in combination wilh phannacothempy generally is 
considered the treatment o f choice for PTSD. Phannacologic therapy ntay be 
indicated in addition to psychotherapy for initialtrcatment of fYI'SD in patients 
who have comorbid disorders (e.g., major depressil'e disorder, bipolar disorder, 
other anxiety disorders) and also may be indicated in those who do not respond 
to ini,ial treatment with psychotherapy alone. If phamllicotherapy is indiCated 
in patients with PTSD, se lectil'e serOlonin-reuptuke inh ibitors (SSRls; c.g .• ser-
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tmline. fluoxetine. pllroxctine) usually are considered the drugs of choice (ex
cept in pmients with bip0];lr disorder who require treat ment with mood stabi
lizing agents). 

The efficacy of senraline for the management of PTSD has been establi~hed 
in 2 placebo-controlled studies of 12 weeks' dumtion in adult outpatients (76% 
women) who met DSM-III-R criteria for chronic PTSD (duralion of symptoms 
3 months or longer). The mean duration of PTSD for these pmients W,IS ap
proximately 12 years and 44% of patients had secondary depre.ssive disorders. 
Semaline therJ.py was ini.iated at a dosage of 25 mg daily for the first week 
and then dosage was e!>Caiated (using a flexible dosage schedule) to 50-200 
mg daily based on clinical response and tolerability. TIle mean senraline dosage. 
for patiems who completed studies I and 2 was 146 mg :md 15 1 mg daily. 
respectively. Overall. these 2 studies showed that sc nmline was superior to 
placebo in improving scores on the Clinician-Administered PTSD Scale Pan 2 
IOtal severity scale (a measure of the intensity and frequency of all 3 PTSD 
diagnostic symptom clusters [reexperiencing/intrusion. avoidance/numbing. 
:md hypcrarousalJ). ,lmpact of Event Scale (n patient rated measurement of the 
intrusion and avoidancc symptoms), and the Clinical Global Impressions Se
verity of mness and Global Improvement Scu les. 

However, in 2 addilional placebo-con.rnlled studies of similar design lind 
dUr.ltion, the difference in response to treatment on key assessment scales be
tween patien.s receiving sertraline and those receiv ing placebo was not staiis
tleally significant. In one study of mostly femllic patients who met the DSM
m-R criteria for PTSD related 10 sexual/physic:11 tmuma. those recei ving 
placebo experienced substantially greuler improvement on Ihe Impact of Event 
Scale than those receiving serlrulinc Iherapy. Although this study enrolled a 
higher proportion of p.llients with comorbid anxiety disorders and .1 higher 
proportion of patients receiving plucebo with a succe~sful response 10 previoLls 
psychotropic thempies than. the studies demonSlrating crtic:tcy of the drug. it 
is unknown whe,her Ihese factors alone IlCCOU!ll for the high placebo response 
in the study. 

Efficacy o~scnruline for lhe managemem of PTSD related to war or combat 
was evaluated in a study involving primaril y while men in a VA medical center 
outpatient selling (mean dumtion of PTSD approximmely 18 years). At the end 
of this study. patienls receiving senmline did not di ffe r from those receivin,g 
placebo on any of the key efficacy assessment scttles (e.g .. Clinician-Admin
istered fYTSO scale. Dav idson Self-Rating Traunm sc.lle, Impact of Event 
Scale). In addilion. lhe mean change from haseJinc for both treaUllelll groups 
in this study was of II lesser magnitude than those of patients receiving placebo 
in the other reponed studies. The lack of response to sertralinc treutmeril in 
these combat vetemns is consistent with control1ed .~ tudies evaluating othcr 
selective seTOtonin-reuptake inhibitors (e.g .. nuoxctine. brofaromine Inol com
mercially :l\'ailable in the USn in Vietnam veterans wilh PTSD. Some experts 
suggest that patients with combat- or war-relmed PTSD Illay be less responsive 
to treatment Ihan paticnts with PTSD rel:lIed to other traumatic e\'ents (c.g .. 
sexual ass:lUlt. aeddenls. nalUml disasters) because of some f:l clor inherent in 
combat- or wnr-relnted trauma. However. other expens suggest that the poor 
lreatment response in studies evaluating use in vetcrans may be the result of 
sump ling error since. vetemns receiving treatment at VA hospitals may consti
tute a self-selected group of plltients whh chronic PTSD who have multiple 
impainnents (comorbid disorders. substnnce abuse) that make them less re
sponsil'e to tremmen!.1 

Since PTSD i .~ a more common disorder in women than men. the majority 
(76%) of patients in reported studies were women. A retrospectil'e analysis of 
pooled data hus shown 1I substantial difference between scrtraline and placebo 
on key effi cacy assessment scales (e.g ., Cliniciun-Adm inistercd PTSD scale . 
rmpact of Event Scale. Cl inical Globullmpressions Severity of Illness Scale) 
in women (regardless of a basel ine diagnosis of eomorbid depression). t'IUt 
essentially no effect ill the limited number of men studied. The clinical impor
lance of this apparent gender effec. is unknown: however. only limited data 
arc available 10 dute regarding usc of SSRls in men who hal'e PTSD related to 
noncombat-related tTUuma (t! ~ g .. sexual assau lt . accidcnts, natural disasters). 
There are insuflicient datu to datc to detenninc whether race or age has lIny 
effect on the emcacy of senraline in the managclllent of PTSD. 

• Premenstrual Dys phuric Disorder Sertr:rl ine is used in till: treat
ment ofpremenslrual dysphoric disorder(previnusly latc luteal phase dysphoric 
disorder). OSM-IV criteria for premenstrual dysphoric disorder (PM DO) re
quires thaI in mo~t menstrual cycles of the prev ious ye:lT at leust 5 of the 
following II symptoms must have been present fo r most of the time during 
the last week of the luteal phase (with at least onc of the symptoms being one 
or tile !irst 4 listed): marked depressed mood. fee lings llfhopelessness, orself
deprecating thought s: marked anxielY, tension. feelings of being "keyed up" or 
on "edge"; marked affective lability (c.g. , feeling .~uddenly sad or tcarful or 
increased sensitivity to rcje'ction): persistent and murk"Cd anger or irritability or 
increascd interpersonal contlicts: decreased im erest in usual acli"ities (e.g., 
work, school, friends. hobbies): a subjective sense of difficulty in concenlr.lting: 
lethargy, easy fat ig:lbility. or m:lrked lack ofener!!y: marked change in appetile. 
overeming. or specific food cTUvings: hypersomnia or insomnia: a subjcclivc 
sense of being overwhelmed or out of control: lind other physical symptoms. 
such as breasl lenderness or swelling. headaches. joint or muscle pain , or a 
sensmion of "bloating" or weight gain. Such symptoms should begin to remit 
within a few days of tlte onset of menses (follicular phase) and ure always 
absent in the week following menses. The presence at' this cyclical patlem of 
symptoms must be conlinned by at lema 2 consecutive months of prospeclive 
daily symptom ratings. PMDD should be distinguished from the more common 
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premenstrual syndrome (PMS ) by prospective daily' ratings and (he strict cri-
teria listed above. r 

111e emcacy of sertraline for the management of PMDD has been estab
lished in 2 mndomized. placebo-controlled studies over 3 menstrual cycles in 
adult women who met DSM-IIJ-R or DSM-IV criteria for PMDD. In these 
studies. flexible dosages (runge: 50-150 mg. daily) of sertruline administered 
continuously throughout the menstrual cycle or during the luteal phase only 
(i.e .• for 2 weeks prior to the onset of menses) were shown to be substantially 
more effective than placebo in improving scores from ba'ieline on the Daily 
Record of Severity of Problems (DRSP). the Clinical Global Impression of 
Severity of Illness (CGI-S) and Improvement (COl-I). and/or the Hamilton 
Depression Rating Scales (HAMD- J7). The mean dosage of senraJine in pa
tients completing these trials was 102 or 74 mg daily for those receiving con
tinuous or lute:ll-phase dosing of the drug. respectively. 

When given in a flexible , dosage of 50--150 mg daily in a separate double· 
blind. placebo-controlled study, senraline was substantially beller than placebo 
in improving symptoms (depressive symptoms, physicul symptoms, anger/ir
ritability) and functional impairment associated with this clisorder. The bene
ficial effect of the drug was apparent by the first treatment cycle. In an open 
study comparing sertraline and desipramine. in the treatment of premenstrual 
dysphoric disorder. sertraline und possibly desipramine '!Vere found to be ef
lcctive; however, sertraline was better tolerated than desipramine. Additional 
controlleu studies are needed to detemline whether the efllcacy of the drug is 
sustained during longer-term, maintenance therapy in women with Ihis condi
tion. In addition. eflkucy of senruline used in conjunction with oml contracep
tives for the treatment of PMDD has not been determined since patients re
ceiving oml contraceptives were excluded from most clinical studies to date . 

• Social Phobia Sertraline is used in the trealment of social phobia (so
cial anxiety disorder). According to DSM-IV, social phobia is characterized by 
a marked and persistent fear of one or more social or performance situations 
in which the person is exposed to unfamiliar people or to possible scrutiny by 
others. Exposure to the feared situation almost invariably provokes anxiety, 
which may approach the intensity of a panic attack. The feared !,>ituations ure 
avoided lor endured with intense anxiety or distress. The avoidance. feur. or 
anxious anticipation of encountering the social or performance situlllion inter
feres signilicantly with the person's daily routine, occupational or academicl 
functioning. or social activities or relationships, or there is marked distress 
about having the phobius. Lesser degrees of performance anxiety or shyness 
generally do not require psychotherapy or pharmacologic trealment. 

The efficacy of sertraline in the trcatment of social phobia has been estab· 
lished in 2 muhicenter, placebo-controlled studies in adult oUipatients who met 
DSM-IV criteria for social phobia. In one study of 12 ,weeks' duration. 47% 
or patients receiving flexible dosages of senraline (50-200 mg daily; mean 
dosage of 144 mg daily) were characterized as responders (defined as a score 
of J or 2 on the Clinical Global Impressions [COl] Global Improvement Scale)1 
compared with 26cic; of those receiving placebo (intent-to-treal anllIY!'>is). Ser
traline also was found to be superior to placebo on the Liebowitz Social Anxiety 
Scale (LSAS ). a 24·item clinician administered measure of fear. anxiety, and' 
avoidance o f social and performance situation, and on most seconda!)' effiGuey 
measures. including the Duke Brief Social Phobia Scale (BSPS) total score. 
fear and avoidance subscaJcs of BSPS, and fear/anxiety and avoidance subs
cales of LSAS. These results were similar to those seen in a l1exible-dose study 
of 20 weeks ' dunnion. in which a score of I ("very much improved") or 2 
("much improved") on the CGI Global Improvement Scale was attained by the 
end of the treatment period by 53 or 29% of patients receiving sertraline (5{J... 
:WO mg daily; mean dosage of 147 mg daily) or placebo, respectively (intent
to· treat analysis). Sixty-five patients in this study subsequently were enrolled 
in a separale controlled study. including 50 patients who had responded to 
sertraline in the initial study and then were randomized to receive either con
tinueu treatment with sertraline or plaeeho in the subsequent study and 15 
patients who had responded to placebo in the initial study and cominued to 
receive placebo in the !'>ubsequelll study. Based on an intent-to-treat analysis. 
4% of patients who continued treatment with sertraline, 36% of patients ran
domized 10 receive placebo. and 27% ofi those who continued treatment with 
placebo rc\apsed (delineu as an increase of 2 or more points from bas~line in 
the CGI .Seve.rily of Illness score or discontinuance of the study drug because 
of lac],! of efficacy) at the end of the 24-week.treatment period. Similar to resulL>; 
of pivotal , short-term clinical studies, senraline also was shown to be substan
tially more effective than placebo on the COl Severity of Illness Scale, Marks 
Fear Questionnaire (MFQ) Social Phobia subscalc, and BSPS total score. 

Subgroup analysis of short-tenn, controlled studies in adult outpatients with 
social anxiety disorder did not reveal any evidence of gender-related differ
ences in treatment oulCome. There was insufllcienl information to determine 
the effect of race or age on treatment outcome. Safety and effic!!cy of sertraline 
for the treatment of social phobia in children or adolescents ha~e not been 
esWblished to date. II 

• Premature Ejaculation Like some other seTO\onin-reuptake inhibi
tors. sertraline has been used with some success in the treatment of premature 
ejaculationt. In a placebo-controlled study, sertraline produced substantial im
provements compared with placebo in lime to ejaculation. number of successful 
allempts at intercourse, and incidence of ejaculation during foreplay. as well 
as overall, clinical judgment of improvement. In audition, the drug was well 
tolerated in most patients. A trial with drug therapy may be particularly u~;eful 
in pmients who fail or refuse behavioral or psychotherapeutic trealment or when 
partners arc unwilling to cooperate with such therapy. 1 
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• Other Uses Sertraline h,L'i been used in a limited number of patients 
with various types of headachet with variable results; however, its usc in this 
condition may be limited by frequent adverse effects. 

Dosage and Ad~inistration 
• Administration SertraJine is administered orally. 111e drug',usually is 
administered 'once daily in the Illoming or evening. 11le extelll ofGI abso'rption 
of sertraline reported ly may be increased 's lightly . the peak concentration in
creased by about 25%. and the time to peak concentration after a dose decreased 
from about 8 to 5.5 hours when tile drug is <l(Jmini'stered with food. but such 
changes do not appear to be clinically important. 

When sertruline hydrochloride concentrate for oral solution (Zoloft.:) i .~ 

used, doses of the drug should be measured carefully using the calibrated drop
per provided by the manuf'lcturer. 111e appropriate dose of the oral solution 
should be diluted in 120 mL of water. ginger ale. lemonllime scxla. lemonade. 
or orange juice before administration. The diluted solution containing sertraline 
hydrochloride should be mixed and admini stercd immediately .Ind should not 
be alloweu to stllnd before administration. A slight haze may nccasionally 
appear in the diluted oral solution, but the manufacturer states that this is nor
mal. 

• Dosage Dosage of sertraline hydrochloride is expressed in tc.rms of 
scrtraline.' 

Pmiems receiving sertmline should be monitored for possible worsening of 
depression, suicidality. or unusual changes in behavior. especially al the be
ginning of therapy or during perious of dosage .ildjustmenl. (See Cautions: 
Precautions and Contraindications.) I i' 

Abrupt discominuance of sertralinc. therapy should be avoided because of 
the pOlential for withdrawal reacLions. (Sec Chronic Toxicity.) In addition. 
paLient!'> may experience a worsening of psychiatric status when the drug is 
discontinued abruptly. Therefore, it is recommended that dosage be tapered 
gradually (e.g., over a period of several weeks) anu the palient monitored Cilre
fully when sertraline therapy is disconlinueu. 

The manufacturers recommend that an interval of at least 2 wceks elapse 
when switching a patient from a monoamine oxida.'ie (MAO) inhibitor to ser
traline on when switching from sertraline to an MAO inhibitor. For additional 
information on potentiillly serious drug interactions thai may occur between 
sertraline and MAO inhibitors or other scrotonergic agents, see· Cautions: Pre
cautions and Contmindications and sec also Drug Intemclions: SefOtonergic 
Drugs. ! I. • 

Clinical experience regarding the optimal liming of switching from other 
drugs used in the- treatment of major depressive disorder, obsessive-compulsive 
disorder, punic disorder, posttmumatic stress disorder, premenstrual dysphoric 
disorder, and social anxiety disorder 10 senraline therapy is limited. Therefore. 
the manufacturers recommend that care and prudent medical judgment be ex
erci !jed when switching from olher drugs to scrtraline, particularly from long
acting agents (such a.~ tluoxetine). Becausel ~ome adverse reactions resembling 
serotonin syndrome have developed when Iluoxetine therapy was discontinued 
abruptly and sertraline Iherapy was initiated immediately aftcr)Vard. a ~ashoul 
period appeurs to be advisable when transferring a patie.nt from f1uoxetine to 
sertralinc therapy. However. the appropriute duration of the washout period 
when switching from one seJcctjve serotonin-reuptnke inhibitor to another has 
not been clearly established. Pending further experience in patient!'> being trans
ferred from therapy with another antidepressant to sertraline, it generally is 
recommended that the previous antidepressant be disc:ontinued according to the 
recommended guidelines for the specific ailtidepressant prior to initiation of 
sertraline therapy. (Sec Drug Interactions: Serotonergic Drugs and lsee ,Drug 
Interactions: Tricyclic and Other Antidepressant!'>.) ! II !l1 J II 

Major Depressive 'Disorder For the!management of major depressive 
disorder in adults. the1recommended initial !dosage of sertraline is 50-IOU mg 
once daily. Ifno clinical improvement is apparent, dosage may be i ~creased at 
interval s of not less than I week up' td a maximu~ of 200 mg daily. Clinical 
experience with the drug to dale suggests that Jllany patients will respond to 
50--100 mg 01' the drug onc~ daily. While 'a relationship betw~en dose and 
antideprcss.lIll effedhas not heen establishcd! 'efllcacy of the fdrug was dem-
onstrated in clinical trials employing 50--200 mg daily. I 

'While the optimum duration of sertraline therapy has not been cstablisheu, 
many expert'i Slate that :lcute' deI?re~'isive epi~odes require sever.il months or 
longer oj" sllst:lincd antidepressant ' therapy. In addition, some clinicians rcc'
ommend th.lIlong-term antidepressant therapy be considered in certai~ palienis 
at risk for recurrence of depressive e'pisode~ ~such as those with highly recurrent 
unipolar deph!ssion). Whethe~ the dose\ )f sertralirie rcqu1ired to induce remis
sion is identical to the dose needed to [haintain and/or sustaid

l 
eOthymia is 

unknown. Systematic evaluation of sertraline has shown that It's antidepressant 
efficacy is maintained for p'criod~ of op to 1 year in patients ,recbiving 50--200 
mg daily (mean dose q f 7d mg' daily). The usefulness of the dnlg in p'l\ienL~ 
receiving prolongeu therapy should be1reevaluated periodically. 

, I 'II' II, .' 

ObsessiJ'e-Compuisive Disorder f10r the manllgement of'obsessive
compulsive disorder in lldults lind adolescents 13--17 years of llge, the recom
mended initial dosage of senraline is 50 mg once daily. In children 6--12 yellrs 
of age. the recommended initial dosage of sertraline is 25 mg once daily, If no 
clinical improvement is apparent, dosage may be increased at interval.~ of not 
less than I week up to a maximum of 20() mg daily. However, it should be 
considered that children usually have a [ower body weight Ihlln adults and 

Exhibit D.31, page 5

Case 3:09-cv-00080-TMB     Document 78-17      Filed 03/24/2010     Page 5 of 32



Sertrallne 

particui::Jr care should be taken 10 avoid excessive dosage in children. While a 
relationship between dose and efficacy in obsessive-compulsive disorder hm; 
nor been established. eflkacy of the drug was demonstrated in clinical trials 
employing 50-100 mg daily in adults and :!5-200 mg daily in children and 
:ldolescents. 

While Ihe 0Plimum duration of scnraline therapy required to prevent re
currence of obsess ive-compulsive symptoms has not been established to date. 
the manufacturer and m.my expens slate that this disorder is chronic and re
quires several months or longer of sust:.lined therapy. Whether the dose of 
scrtraline required to induce remission is identical to the dose needed to main
lain andlor sustain remission in patiems with this disorder is unknown. System
atic evaiu:lrion of senrnline has shown that its efficacy in the management of 
obsessive-compulsive disorder is maintained for periods of up to 28 weeks in 
pmients receiving 50-100 mg daily. The usefulness of the drug in patients 
receiving prolonged therapy should be reevaluuted periodica lly. 

Pallic Disorder For the management of panic disorder in adults, the 
recommended initial dosage of sertraline is :!5 mg once daily. After I week. 
the dosage should be increased to 50 mg once daily. If no clinical improvement 
is upparent, dosage may then be increased al inlervals of not less than 1 week 
up to a maximum of :!OO mg daily. 

While the optimum duralion of senraline thempy required to prevent re
currence of panic disorder has not been est:lblished to date. the manufacturer 
nnd m.my cxpcm state that this disorder is chronic and requires several months 
or longer of sustained Iherapy. Whether the dose of sertrnline required to induce 
remission is identi cal to the dme needed to maintain and/or sustain remission 
in patients wilh thi s disorder is unknown . Systematic evu luation of scrtraline 
has shown that its efficacy in Ihe mamlgement of panic disorder is mailllaincd 
for periods of up to 28 weeks in patiems receiving .'l0-2(x) mg daily. The 
usefulness of the drug in patients receiving prolonged thempy should be re
cvalu:ued periodically. 

Posttraumatic Stress Disorder For the management ofposltraumatic 
stress dismder (PTSD) in adults, the recommemled initiul dosage of sertr:ilinc 
is 15 mg once daily. After I week, dosuge should be im:reased to 50 mg once 
daily. If no clinical improvement is apparent. lIosage may then be increased at 
intervals uf nOI less than I week up to a maximum of 200 mg daily. 

While the optimum duration of scn • .tline thcmpy required to prevent re
currence of PTSD has not been established to date. this disorder is chronic and 
it is reasonable to continue thempy in respunding patient s. Whether the dose 
of sertraline required to induce remission is identical to the dose needed to 
muintain andlor sustain remission in patients with this disorder is unknown. 
Systematic evaluation of senraline has shown thar it.~ efficacy in the munage
ment of posnruumatic Siress disorder is maintained for periods of up to 28 
weeks in patients receiv ing 50-200 mg daily. TIle usefulness of the drug in 
p:lIients recciving prolonged Ihempy should be reevaluated periodically. 

Premenstrual Dysphoric Disorder For the !fc.llmen! of premen-
strual dysphoric disorder (previously Intc luteal-phase dysphoric disorder), the 
recommended initial dusage uf scrtraline is 50 mg daily given continuously 
throughout the menstrual cycle or given during the luteal-phase only (i.e .. stan
ing 2 weeks prior 10 the anticipated onset of menstruation and com inuing 
through the first full day of menses). If no clinical improvement is apparent , 
dosage may be jllcre:l.~cd in 50-mg increments at the nnset of each ncw men
strual cycle up to a maximum of ISO Illg daily when administered continuously 
or JOO mg daily when administered during the luteal-phase only. If a dosugc 
of JO() mg daily has been established with IUleal phase dosing. dosages should 
be increased gradually over the lirs! 3 days of cach luteal plwsc dosing period. 
While a relationship bct\veen dose and effect in premenstrual dysphoric dis
order (PMDD) h:ls not been established. e fficacy of the drug was demonstrated 
in clinical trials employing 50- ISO mg daily. 

The optimum duration of senruline therapy required to Ire<lt PMDD has 
nol been established to date. The manufuclurer states that the emcucy of ser
traline [hempy beyond :3 menstrual cycles has not been demonstrated in con
trolled studies. However. because women common ly repon that symptoms of 
PMDD worsen with uge until relieved by the onset of menopause. the manu
facturer recommends that long~tenn sennlline therapy be considered in re
sponding women. Dos,lge adjustments, which may include tmnsfers between 
do.~ing regimens (c.g .• continuous versus luteal phase dosing). may be needed 
to maintain the pmient on the lowest effectivc dosage. and putients should be 
periudically reassessed to detennine the need for continued treatment. 

Social Phobia For the management of social phobia in :ldults. the reL:
ommcnded initial dosage of sertm line is 25 mg once daily. After I week, the 
dos:lge should be increased to 50 mg once daily. If no clinical improvement is 
apparelll, dosage may then be increased at intervals of not less Ihan I week up 
to a maximum of 200 mg daily. 

While the optimum duration of scnral ine therapy required to prevent re
currence of social phobia symptoms has not been established to date, the man
ufacturer states that this disorder is chronic and requires several months or 
longer of sustained thempy. Whether the dose of sertraline required to induce 
remission is identical to the dose needed to maintain and/or sustain remission 
in patients with Ihis disorder is unknown. Systematic cvaluation of sertraline 
has shown that its eflkacy in the management of social phobia is nll1intained 
for periods of up to 24 weeks following 20 weeks of therapy at dosages of 50-
200 mg daily. Dosages should be adjusted so that the patient is maintained on 
the lowest effective dmage. and patients should be reassessed periodically to 
detennine the need for continued therapy. 
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Premature Ejaculation For the management of premature ejacula
tiont. senralin\! has been given in a dosage of 25-50 mg daily. Alternatively, 
patients have taken sertraline un ,Ill "as needed" basis using doses of 25-50 
mg daily. 

• Dosage in Geriatric Patients Major Depressive Disorder 
For the management of depressive symptoms associUled with ,dementia of the 
Alzheimer's type in geriatric patients. some experts recommend an initial ser
traline dosage of 12.5-25 mg once dnily. TIle dosage may then be gmduaUy 
increased at intervals of 1-2 weeks up 10 a maximum dosage of 150-100 mg 
once daily. 

• Dosage in Renal and Hepatic Impairment TIle manufacturers 
sl.lIe that, ba.~ed on the phamlacokinetics of senraline. there is no need for 
dosage adjustment in patients with renal impainnenl. Because sertraline does 
not appear to be removed substant ially by dialysis . supplemental doses of the 
drug probably are unnecessary ufler dialysis. 

Because senraline is metabolized e."(tcnsively by the liver, hepatic impair
ment can affect the elimination of the drug. (Sec Pharmacokinetics: Elimina
tion.) Therefore, the manufacturers recommend Ihat sertraline be administered 
with caution and in a reduced dosage or less frequently in patients with hepatic 
impainnenl. 

• Treatment of Pregnant Women during the Third Trimester 
Bec:luse some neonates exposed to sertraline and other SSRls or selective se
rotonin- and norepinephrine-reuptake inhibitors (SNRls) late in the third tri
mester of pregnancy have developed severe complications. consideration may 
be given to cautiously tapering sertralinc therapy in the third LTimcster prior to 
delivery if the drug is administered during pregnancy . (Sec Pregnancy. under 
Cautions: Pregnuncy. Fertility. and Lactation.) 

Cautions 

The adverse effect profile of sertraline is similar to that of other selective 
serutonin-reuptukc inhibitors (SSRfs) (e.g .. ci talopram. escitalopram. fluoxe
tine. fluvox amine. paroxetinc). Because sertraline is a highly selective sero
tonin-reuptakc inhibitor with little or no cffeci 00 other neurotT"'.lJIsminers, the 
incidence of some adverse effects commonly associated with tricyclic antide
pressants. such as anticholinergic! effects (dry moulh. constipation). adverse 
cardiovascular effects. drowsiness. and weight gain. is lower in patients re
ceiving sertraline. However. cenuin adverse GI (e.g .• nausea. diarrhea, ano
rexia) and nervous system (e.g., tremor. insomnia) effects appear to occur more 
frequently with .~ertraline and otherlSSRls than with tricyclic antidepressants. 

Overall. the adverse effect profile of sertraline in adult,.; with depression. 
obsessive·compulsivc disorder. or p:lnic disortler appears to be similar. In con
trolled studics. the most common adverse effects occurring more frequently in 
adults receiv ing se rtmline than in those receiving placebo included GI effects 
such as nausea. diarrhea or loose stools, dyspepsia, and dry momh; ncrvous 
system effects slIch as somnolence. dizziness, insomnia. and tremor; sexual 
dysfunctiun iin lTlules (principally ejaculatory delay); and 'sweating. Discont in
uance of sertraline therapy was required in about 15% of adults in clinical 
trials, principally because of adverse psychiatric (e.g., somnolence. insomnia, 
agitation. tremor), olher nervous sYstem (e.g .• dizziness. headache), GI (e.g., 
nausea. diarrhe:1 or loose stools. anorexia). or m:lle sex ual dysfunction (e.g., 
ejaculatory delay) effects or because of fatigue. 

• • Nervous System Effects Headache is the most eummon adverse ner-
vous system effect of senraline. occurring in approximately 26% of patients 
receiving the drug in controlled clinical trials; headache occurred in 23% of 
Ihose receiving pluccbo in these trials. Somnolence or drowsines.s occurred in 
about 14% u f patients receiving senraline in controlled clinical trials. Headache 
or somnolence each required discontinuance of therapy in about 2% of patients. 
Fatigue has been reported in approx imately 12% ofputients receiving the drug 
in clinical trials LInd n:quircd discontinuance of therapy in abuut 1% of patients; 
thi~'" effect was reported in H% 'of Ihose receiving placebo in these trial s. 

Dizziness occ urred in aboLll 13% of patients receiving sertraline in con
trolled clinical trials and required discontinuance of therapy in less than I % of 
patients. Insomnia occurred in about 22% of patients receiving the drug in 
controlled c linical trials. Hmvcver. bc!c;tuse insomnia is a symptom also asso
ciated with depression. relief of insomnia and improvement in sleep patterns 
may occur when clinical improvement in depress ion becomes appurent during 
antidepressant Ilterapy. In clinical trials. about 2% of patients discontinued 
sertraline because of insomniu. 

Tremor occurred in about 9%. nervousness in Ilbout 6%, anxiety (which 
occa.~ion:J.lly mlly be severe [e.g.1 panic]) in about4%,'paresthesia in about 3%. 
and agitation in about 6% of patiellls receiving se nraline in controlled clinical 
LTials. Tremor, agitation. and nervousness resulted in .discontinuance of senra
line in about I % of patients while anxiety resulted in discontinuance in less 
thuo I % of patients in clinical trial s. Agitation and anxiety may subside with 
continued therapy. Hypocstilesia. hypertonia. or malnise occurred in at leust 
I % of patiems receiving sertraline in clinical trinls. Impaired concentration, 
dystonia. or twitching occurred in approximately 0.1-1 % of patients receiving 
sertmline. although these adverse effecl<; have not been definilely nltributed 10 

the drug. 
The incidence of seizures during sertraJine therapy appears to be similar to 

or less than Ihm observerJ during therapy with most other currently available 
antidepressants. Seiwres occurred in less than 0.1 % of patients receiving ser
traline in clinicallri:lls. (Sec Cautions: Precautions and Contraindicntions.) 
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Hypomun ln lOnd mania have been reponed in approxim:lIc1y 0.4% of pu
lients receiving sc n.ralinc in controlled clinical trials. which is similar to the 
incidence reponed in patients receiving active control agents (i.e .. other anti
depres.~ants). In at leasl 2 patients. hypomanic symptoms occurred after they 
were req:iving sertralinc 200 mg da ily for approximately 9 weeks. In bOlh 
patients . Ihe adverse reaclion was obviated by a redUClion in scrtrnline dusage. 
lSee Cautions: Prccaulions und Commindications.) Such reac tions have oc
curred in patlenls receiving other antidepressanl agenl .. and may be caused by 
antidepressant-induced functional increases in catecholamine activity wilhin 
the CNS. resulting in a "switch" from depressive to manic bclwvior. There is 
some evidence that patients with bipolar disorder may be more likely 10 ex
perience antidepressant-imlucl:d hypomanic or manic reactions than patients 
withuut ev idence of this disorder. In addit ion. limited evidence suggests that 
such redctions m:!y occur more frequent ly in bipolar depressed patients receiv
ing t'ricycJics and tetracyclics (e.g .. maprotiline, mianserin [not commercially 
available in the US/) than in those receiving SSRls (e.g., citalopmm. cscital
opr:fm ~ tluDxctine, paroxetine, sertraline). However, further studies arc needed 
to continn these findings . I 

1 Astheni<l hus bet n reponed in at least I % of p:itient~ receiving sertmline; 
however,' a causal re lationship to the drug has nol been establi shed. Confusion , 
migraine. abnorma l coordination, abnormal gait, hyperesthesia. ataxia. depe r
sonalization. hullucinmions . hyperkinesia, hypokinesia, nystagmus, vertigo. ab
normal dreams. aggrl!ssivc reaction, :Imnesia, apathy, paroniria. delus ion, de
pression or aggravllted depression, emotional lability. euphoria, abnonn ul 
thinking. or paranoid reaction have been reponed in 0.1 - 1 % of patiems re 
ceiving tile drug. although these adverse effects have not been definitely :t\

lributed to sertmline. 
Adverse nervous system effects reponed in less than 0.1 % of patients re

ceiving scrtralinc incl ude dy~phoria. choreoathetosis. dyskinesia. coma. dys · 
phonia, hyporcnexi:t. hypotonia. plOs is, somnambulism. and illus ion: these ef
fects have nOI been definite ly anribuled to the drug. Although a colusa I 
relationship has nol been established, psychosis. extrapyramidal symptoms, and 
oculogyric c ris is hove been reported during postmarket ing surve ill ance. Sero
tonin ~ymlrome and neuroleptic malignant syndrome (NMS)-like reactions :Ilso 
have been repo~ed in patients receiving sertraline, other SSRls. and selective 
serotonin l and,norcpinephrine-reuptake inhibitors. (See !=autions: Precautions 
and Con tr.tindi Ciliions . Drug Int~ractions: Serotonergic Drugs, and Acute Tox-
icity.) ' . ,; I 

A withdr~wal synd,rope., .w!lich also has nut been definitely attributed to 
the druq, has been. reported In Iless th~n 0, I % of sertraline-treated patients. 
Fatjgue, severe abdoJpinql cr~mping. memorytimpairment. and innuenzu-like 
symptorrts were reported 2 daYstfollowin~ the abrupt discontinuance of sertra
line in one patient; when scnraline was reslarted, the symptoms remitted . E1ee
trir.: shock-like sensations occurred in another p1'tient I d<lY afler the last ad
ministered Idose of ser1 taline; these sensations became less intense and 
eventually disappeared 13 weeks after st'rtraline therapy was discontinued. (Sec 
Chronic Toxicity. ) Forgetfulness. panic allacks. and unspec ified pain :lIsa have 
been reported rarely, a lthouJ:lh a causal relationship to sertmline hus not been 
established. Senraline ,also h:ls been reported 10 precipitate orexacerb:ltc " nash
backs" in palienls who previously had used Iyscrgic acid diethylamide (LSD). 

EXlrapyr,.unidal reactions, including akathis ia. stuttering (which m:ty be a 
speech manifes tation o f akathisia). bilatera l jaw stiffness. and torticollis. have 
been reponed rarely with senraline use, and such reactions appear to be a class 
effect of SSRls and do.~c related. Reactions occurring l'lIrty during therJpy with 
these drugs mny be secondary to preexisting parkinsonian syndrome and/or 
concomitant therapy. 

Suicidalily Suicidal ideation has been reported in less than 0.1 % or 
:Idults receiving scnmline. The US Food and Drug Administration (FDA) has 
detemlined that antidepressants increase the risk of suicidal thinking and be
havior (suicida litYJ in children, ;~ dolescent s, and young adults '(1H-24 years of 
age) with major depressive disorder and other psychiatric disorders . (Sce Sui
cidality,lumler Cuutions: Nervous System Effects. in Paroxe tine 2R:1 6.04.20.) 
p,atients, therefore . should be appropriately monitored and closely observed for 
clinical worsening. suicidality, und unusual changes in behavior. particularly 
during initimion of sertralinc therapy (Le., the lirst few months) and during 
periods of dos<lge m.ljustmems. (See Cautions: Precautions and Contruindica
tions amI Cautions: Pediatric Precautions.) 

• Gl EITects Like other selecti ve serotonin-reuptake inhibitors (e.g .. d
talopram, esci la lopr:lm, fluoxeline . lluvoxamine. paroxetine). sertmline Ihemp), 
is associaled wi th a rekuive ly high incidence of GI disturb:mces, principally 
nausea, dl)' moulh. nnd dinrrhe::t/loose stools. The most frequent adverse effec t 
as. .. ociated with sertmline therapy is nausea. which occurred in about 28% of 
patients receiving tile drug in controlled clinical trials. In clinical trials. nausea 
required discontinuance of sertraline in about 4% of patients. In general. Ihe 
incidence of nausea l.I."sociated with selective serotonin-reupluke inhibitors ap
pears to be higher when therapy is initiated with high doses but decreases us 
thempy with these drugs is continued. While Ihl! mechanism(s) of senmline
induced GI effects has not been fully elucidated. they appear to arise at Je<lsl 
in pan beclluse of increased serotonergic activity in the GI tract (which may 
result in stimul'lliOJl of small intestine motility :lnd inhibition of gastric and 
large intestine motility) and possibly because of the drug's effect un central 
serolonergic type .3 t5-HT3) receptors. 

Diarrhea or loose stools occurred in about 20%, dry mouth in about 15%. 
constipation in about 7%, dyspepsia in about 8<;0, or anorexia in aboul 6% of 
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patiems receiving scnrJ.line in controlled clinical trials. Ollter :Idverse GI ef~ 
fects associated wi th sertraline thempy include vomiting which occurred in 
about 4% and flatulence which occurred in about 3% of patieOls receiving the 
drug in controlled clinicaltriuls. Abdominal pain was reponed in approximately 
2% and taste perversion in about 1t;V of patients receivi ng senraline. ln clinical 
lrials. diarrhea or loose stools required discontinuance of scrtmline in about 
3% of patients and dry mouth required discontinuance o f therapy in ahout 1% 
of pmients. 

Epidemiologic casc-(;ontroi and cohort design s tudies have suggested that 
selective sero tonin-rcuptake inhibitors may increase the risk of upper GI bleed~ 
ing. Although the precise mechanism for this increased risk remains to be 
clearly established . serotonin release by platelets is known to play an imponant 
role ill hemustasis. and selecti ve serotonin-re uptakc inhibitors decrease sero
tonin uptake from the blood by plate leis thereby decreasing the amount of 
serotonin in platelets. In addition, concurrent usc of aspirin or other nonste
roidal nmi-inflammatory drugs was found to substanlia1Jy increa."e the risk of 
GI bkeding in patients receiving selec tive serotonin-reuptake inhibitors in 2 of 
these studies. Although t~ese studies focused on upper GI bleeding. there is 
some ev idence suggesting that bleeding at other s ites may be s imilarly poten
tiated. Further clinical studies arc needed to detemline the clin ical import:mce 
of these findings. (See Cautions: Hematolog ic. Effects. and see also Drug In
teractions: Drugs AfTecting Hcmos t a.~is.) 

Although a causal relationship, to senraline ha.~ not been establi shed, dys
phagial esophagitis. aggravation of dental caries, gaslroenteritis. eructation, and 
incre<lsed sali vation have been reported in 0.1-1 % of patients receiv ing the 
drug. Aphthous stomatitis, ulcerative stoOluti tis, stomatitis. lOngue ulceration 
or cdemu. glos. .. itis, diveniculitis. gustritis, hemorrhagic peptic ulce r. recl:11 
hemorrhuge. colitis. proctitis, fecal incontinence. melena. or tenesmus has been 
reported in less than n. 1% of pmienls receiving scnraline; however. these ad
verse effects have not been definite ly attributed to the drug. Pancreatitis also 
has been reponed rarely in a. .. sociation with scrtralinc; howcver. a causal re-
lal ionship to Ihe drug ha.~ nol ~cn clearly c..~ tabli shcd . I 

Although a causal relationship has not been established, nocturnal bruxism 
(clenching and/or grinding of the teeth during sleep) has deve loped within 2-
4 weeks I'olluwing initiation of sertraline or nuoxetine therapy in several pa
tients . The bruxism remitted upon reduction in d{l.~agTof the serotonin~rcuptake 
inhibitor lmd/ur the addition of buspirone therapy. j 

Speech blockage also has been reported in at lellst one sertraline-trcated 
patient. " I 

• Dermatologic and Sensitivity Reactions Swcuting occurred in 
about 7% of paticnls receiving senralinc in controlled cli nical trials. 

Rush, which may be erythematous, fo llicular, maculopapular, or pustular. 
has been reponed in ;tbout 3% of patients receivi ng senraUne in controlled 
cl inical trials. Adverse demmtologic effecl .. reported in 0.1 -1 f;" of paticms 
rece iving senraline in controlled clinical trials include acne, alopecia. dry skin. 
unit:uria, pruritus. and pholosensitiv ilY reaclion lwhich Illay be severe): how
eve r. these adverse effects have not been de linite ly auributcd to senraline. 
Bullous e ruption. eczema, contact dennalitis, skin discoloration, and hypenri
chos is have been reponed in less than 0. 1 % of patients receiving Ihe drug. 
allhough a causal relationship to sertralinc has not been established. Allergy. 
allergic reactioll . and angioedema also huve been reponed mrely. 

Other dennatologie and sensitivi ty event ... ~vhich can be severe and poten
tiall y may be falal , reported during the postmark~ling surveillance of scrtmlioe 
have included anaphylactoid rC:lction, ;;ngiocdema . Stevens-Johnson syn-
drome. erythem:1 multifomle. and vasculitis. t. 

• Metabolic Effects Thirst has heen reponed in 0.1-1% of patients re
ceivi ng sertraline in controlled clinical trill1s. 

Weight loss occurred in 0.1-1 % of patients rece iving senraline . In lcon
trolled cliniclll trials. patienl'i lost an average of nbout 0.45-0.9 kg while re
ceiv ing sertraline. Rarely, weight loss ha.~ required di.~continuance of therapy. 
Like fluoxetine, sertraline exhibits anorexigen ic activity nnd can cause ano
rexia: which may be ,more pronounced in overwe ight patients and those with 
carbohydrate craving. Anorexia occurred in ahout 3% of patients receiving 
senraline in controlled clinical tri:lls and required di scontinuance in at least,l % 
of patients. Increased appetite and weight gain have been reported in at least 
1% of patients receiving senraline in controlled c1inicultrials, a lthough a causal 
relatiunship to the drug has not been established. (Sec Cuutions: Pediatric Pre-
caulions.) t 

Scrtraline use has been associated wi lh small me;1Il decrea.~es (approxi
mately 71j~ ) in serum uric ac id concentration a.~ a resull of a weak uricosuric 
effect ; the clinical importunce is not known and therc have been no cases of 
acute renal failure associated wilh, the drug. Small mean increase." in serum 
tola l cholestcml (about 3%) and triglyceride (ubuut 5%) concentrations a lso 
have been reported in palienl" receiving scnrnlinc. Hypercholeste rolemia has 
been reponed in less t~an lO.I % of patients. Other adver.~e effects reported in 
less than 0.1 t;o of palients receiving the drug include dehydration and hypo
glycemia. These adver,;e effects have not been delinitely attributed to senmline. 

• Oculur and Otic Effects Abnonnal vision (including blurred vision) 
occurred in about4 % of patients receiving senralillc in controlled clinical trials. 
Adverse ocu lar effecls reponed in 0.1-1 % of putients receiving senraline in
clude ubnormality of accommodation, conjuncti vitis, mydriasi s. and ocular 
pain. Although a ' causal relationship to sertraline Ilils not been established, 
anisocoria. ubnonnal lacrimation, xerophthalmia, diplopia, scotoma, visual 
field defect. exophthalmos. hemorrhage of the anterior chamber of the eye. 
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glaucoma, or photophobia has been n:portcd in less than 0.1% of pat ienls re
ceiving the drug. Olher adverse ocular effects reponed during postmarketing 
survei llance of se-rtraline have included blindness. oplic neuritis. and c;J.larJct: 
however, a cau,~a l relationship to the drug has not been established. 

Tinnitus occurred in at least I % of putientS" recciving sertral ine in cOnlro[led 
clinical trials. Earache has been reponed in 0.1-1 % of palienls, and hypcr.!cusis 
and labyrinthine disorder have been reported in less than O. I % of pUlients. 

• Cardiov3stulllr EtTects Scmalin!.! docs not exhibit clinH:ally impor
tant anticholinergic activit\', and current'cvidencc suggests that sertralin!! is less 
cardiotoxic than many antidepressant agents (e.g .. tricyclic antidepressants . 
monoamine oxid:lse inhibitors) . (Sec Cardiovascular Considerations in Uses: 
Major Depressivc Disorder and see also Phamlacology: Cardiovascu lar Ef
fec ts.) Howevcr. brJdycardia, AV block. atrial arrhythmias, QT-inlerval pro
longation. and ~entricular lachycardia (including IOrsades de pointes-type ar
rhythmias) have been reported during postmarketing surveillance evalu:uions 
of the drug. "!' . 

Hot nushes occurred in about :!% of pmicnts receiving sertraline in con
trolled clinical trialk. Palpital'ion and ch!.!st1pain have be~n reported in III lellst 
I % of patients rece iving sertraline in controlled clinical hials'. In one putient' 
with underlying coronary artery d!seasc. chest pain developed suddenly lind 
was relieveiJ wilh sublingual nitroglycerin hut was nnt associated with ECG 
changes; the mechanism or this effect, particularly regarding any potenlial car
diovascul:lrcffect. is unclear and alternati ve mechanisms (e.g., 01) for the chest 
pain have been proposed. 

Unlike tricyclic antideprcssants ~ semaline has been associated with hypo
tension (e.g .. orthoslalic) infrequently; in controlled clinical trials, postural ef
fects {c .g .• dizzi ness, hypotension [which can a[sol be nllnpostural]~ occurred 
in 0.1-\ % or patients receiving sertralin'e, Syncope also occurred in at least 
0.1 % of palients. 1 r 

Hypertension. peripheral ischemia. a'nd IUchycardin have been reported in 
0:1-1 % of patients receiving Ihe drug. although a definile causal relationship 
to sertraline has not been established. Precordial or substernal chest pain, ag
gmvated hypertension. myocard ial infa rction. pallor. va.<;odilation. and cere
brovascular disorder haw been reported in less th:m 0. 1 % Of patients receiving 
semaline; these adverse dfects have nOI been definitely attributed to the drug. 

Generalized. dependent. periorbital. or pcripheral!edema has been reported 
in at least 0.1 % of p:ltients receiving sertruline. and facia l edema has been 
reported rarely. However. a causal relationshi p to the drug has not been est:lb-
lished. ! , 

• Musculoskeletal Effects Myulgia or back pain occurred in :II leasl 
I % of patients rece iving sertraline in controlled c1inic:l1 trials. Arthralgia, ar
throsis, leg or olher muscle cramps, or muscle weakness ha.~ been reported in 
0.1 - 1% of p:uient s rece iving scrtmline: these adverse effects have nol been 
definitely a llribuled to the drug. 

• Hematologic Effects Purpura, aplastic anemia, pancytopenia. leu
kopenia, thrombocytopenia. and abnanna l bleeding have been reported occa
s ionally in patients receiving sertraline: however, these adverse efrects have 
not been definitely attributed to the drug. 

Altered Iplmelet function and/or abnomml plate lei laboratory results hnve 
been reported mre ly, but a causal relationship to sertraline remains to be es
tablished. In addition. in at least one pAtient with1idiopathic thrombocytopenic 
purpura, scrtmline therapy was associated with an increase in platelet counts. 
Anemia has been reported in less than 0. 1% of patients receiving sertralinc, 
although a Cllusal relationship 10 the drug hus nOI been established. Neutropen ia 
also has been reported mrely wilh scrtmline usc and ha.<; been a reason for drug 
discontinuance. Agranu locytosis and sept ic shock developed in a geriatric 
woman who had been receiv ing sertral ine for about I month in addition to 
:ltenolo!, bcndrollulT1ethiazide. and thioridazine: the patient responded to anti
infective and grunulocytc colony-stimu lat ing factor therapy and made a full 
recovery within 10 days. 

Bleeding complications {e.g .. ecchymosi s, purpur.l, menorrhngia, rcctnl 
bleeding) have been reported infre4uently in patients receiving selective se
rotonin-reupulke inhibitors. Although the preci se mechanism for these reactions 
has nOI been established. it has been suggested that impaired platelet uggre
gal ion lind prolongcd bleed ing time may be duc utlea.<;t in purt to inhibition or 
serotonin reuptake into platelets and/or that increased capill ary fmgility and 
vascu lar tone may contribute to these cases. (Sec Cautions: GI Effects and sec 
also Drug Interactions: Drugs Affecting Hemostasis.) ! 

• Respiratory Effects Rhiniti s or yawning has been reported in at least 
170 of patients receiv ing sertraline in controlled clinical trials. Adverse respi
ratory effects reported in 0.1 - 1 % of patients recciv'ing the drug include bron
chospa¥m, dyspnea. epistaxis. upper respiralory traq infection. sinusitis. and 
coughing; however, a definite causal relationship to scrtraline has not been 
cS}:lbJished. Adverse respiratory effects reported in less than 0.1 % of patients 
receiving semaline include brJdypnea. hypoventil:ltion, hyperventilation, ap
nea, stridor, hiccups, hemoptysis, bronchitis. laryngismus, and laryngiti s. Pul
monary hypertens ion also has been reported during pastmarketing. surveillance 
evaluations of the drug. However, these adverse effects have not been defini tely 
attributed to the drug. 

• Renal, Electrolyte, and Genitourinary EfTects Sexllal 
Dysjlmctiull Like other selective serotonin-reupt:lke inhibitors. adverse ef
fects on sexu:ll function have been reported in both men and women receiving 
sertraline. Although changes in sexual desire, sexual perfonnance, and sexual 
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sat is fac tion onen occu r1us mani festations or a psychiatric disorder. they also 
may occur as the result of phannacologic therapy. It is difficult to determ ine 
the true incidence and severity of adverse effects on sexual function during 
sertraline thempy. in pUrl because _patients lind clinicians may be reluctant to 
discuss these effects. Therefore. incidence data reported in product labeling 
and earlier studies itre most likely ullderestimmcs of the true' incidence of ad
vcrse sexu:ll effect~. Recent' repons 'indicate that up to 50';;' ofp:Jtients receiving 
selective serotonin-reuptuke inhibitors describe some fonn of sexual dysfunc-
tion during"treaunent and the actual incidence Illay be even higher. . 

Sexual dysfunction (principally ejaculatory delay\ is the most common ad
verse urogenital effeci of scrtraline in m:lles, occurring in about 14i:l& of male 
pmients receiving the drug in controlled clinicaltria l ~ .. ln some ca.<;es. thi s effect 
h:ls been used for therapeutic benefit in thl1 lTe;ument 9f premature ejaculation. 
(Sec Uses: Prem:tlure Ejaculation.) Impolence has occurred in at least 1% o ( 
male patient<; receiving sertra[,i'nc. iq controlled trial s. and priapism h:ls heen! 
reponed rarely. Femule sexual dysfunction (e.g., anorgasmia) has been reported 
in at least 1 'Jotof female patients recei\:ing the drug in controlled clinical (rials. 
De'crea;;ed, lit~ ido has been reported in ' males :md ,femules , occurring in 6% oJ' 
patient~ in con,trolled clinical studies. Sexual dysfunction (principall)' ejacu
latory delay) re4uired discontinuflflee of ther:lpy in at Jca.<;i J % of patients in 
controlled clinic:tl trials. Increased libido has been reponed in less than I % of 
putient5 receiving the drug. r t I 

Results of some (but not all) studies in mcn and women suggest th:lt pa
roxetine may be associated with a higher illcidence or seltual dysfunction than 
some other currently avai lable selecti\'e serotunin-reuptake inhibitors. includ
ing sertraline and ciwlopram. S i n~c it is difficult ({) know the precise risk o f 
seltual 'dysfunction associated with serotonin-reuptakc inhibitor~. clinicians 
should routinely inquire Ilhout such po.~sible adverse erfects in patients receiv -
ing these drugs. ' I 

The long-ternl efrects hI' selective serolonin-reupwke inhibitors on sex ual 
runction have not been fully detemlined to date . In a double-blind study evul 
uating 6 months of .scrtralinc or c,italopram therapy in depressed patierus, sexual 
desire and ovcraJi sexual functioning (as measured on the UKU Side Effect 
Scale) subst:tnti:dly improved in women and sc,~ua l desire improved in men. 
In men, no change in orgasmic dysfunction. erect ile dys function . or over.lll 
sexual funct ioning was reported aflcr 6 months or therapy with sertraline or 
citaloprum, although there was :f trend toward worsening of ej:tculatory dys
function. However. in the subgroup~ of women and men reporting no sexua l 
problenis at baseline!!approximately 12% or " 'omen rcponed decreased sexunl 
desire and 14% reponed orgasmic dysrunction after {j nhmths of citalopram 
therapy; the c'orresponding ligures in Ihe saine subgroup of men wer!.! approx 
imately 17 and 19%, respectively, and as many a .~ 25 % experienced ejaculatory 
dysfunction :Irter 6 months. No subst:miial hirferenccs between sertraline and 
citalopram were reported in this study. 

ManagcmcOl of sexual dysfunction c:rused by selcct ive scrotonin-reuptake 
inhibitor therapy incl'udcs waiting for tolch lOce to develop; using a lower dos
age of the drug; using drug holidays: delaying administration of the drug until 
after coitus; or changing tol another antidep;e~s:tnt. Although further study is 
needed. there is some evidence that adverse sexual effects of the selective 
serotonin-reuplake inhibitors may be reversed by concom itant use of certain 
drugs. including bus-pirone, 5-hydroxytryptamine-:! (5 - 1'IT~ ) receptor nhtllgo .!. 
nisls (e.g., nefazodrine), 5-HTJ rece'ptor inhibitors (e.g .. granisetron). or a~
adrenergic receptor anwgonists (e.g!. vohimbine). selective phosphodiesleT!lse 
(POE) inhibitors' (e.g .. J sildenafil). or dopamine receptor Ilgonists (e.g .• aman
tadine, dexlroamphcuunine. pemoline (no lunger commercially available in the 
USJ. melhylphenid:lic). In most pariems. sexliul dys runction is full y reversed 
\- 3 d:lYs nfter discontinuance of the antidepressant . 

Other Retial, Electrolyte/ alld Gellitourinary Ejfects Although a 
definite causal relationship to sertraline has not been established. menstrual 
disorders', dysmenorrhea. interme'nstrual bleeding. amenorrhea. vaginal hem
orrhagc~ tand leukorrhea have been reported in 0.1-1 % or patients receiving 
serhalihe. Tn addition,"menorrhagia, brenst t nlargement. female breast pain or 
tendemess: :lcute mast iti ~' i ll females'. gynecom:lstia. and atrophic vaginitis have 
been reported in less than 0.1 % of patient.~ receiving serlraline: however, a 
causal relationship to the drug has not bttn clearly established. 

Treatment with SSRls.!incJudinl! ser1raline. nnd selective serotonin- and 
norcpincphrine-reuptake inhibitors (SNR ls) may result in hyponatremia. In 
many cases, this hypon:urem ia appears to be due 10 the syndrome of inappro
priate :mt idiuretic hOnllOne secretion (S IADH) and was reversible when the 
SS RI or SNRI was di scontinued. Cases willt serum sodium concentmtions 
lower than 110 mEr4L: have been reponed . Hyponatremia and SIADH in pa
tients receiving SSRls usually develop 'an average of 2 weeks nfter initiating 
therapy (range: 3-120 days). Geriiltric individuals and patients receiving diu
retics or who arc otherwise volume depleted may ile al greilter risR of devel
oping hypon!ltremia during therapy wi th SSRls or SNRIs. Discontinuance of 
sertraline should be considered in p:llients with symptomutic hyponatremill and 
appropriate medical intervention should be instituted . Because geriatric paticnts 
may be at increased risk for hyponatrem ia associated with these drugs. clini
cians prescribing .scrtralinc in such patients shou ld be aware or the poss ibility 
that such rellctions may occur. In addition. periodic monilOring of serum so
dium concentrations (particularly during the first several months) in geriatric 
patients receiving SSRIs has been recommended by some clinicians. 

A variety of urinary , disorders, including urinary fre4uency, .polyuria, u'n 
nary hesitancy and/or rotention, !dysuria, nocturia. and urinary incontinence. 
has been reponed in 0.1 - 1% or patients receiving se rtraline: however. these 
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effects have not been definitely attributed to the drug. In addition. lcystitis. 
oligurill, pyelonephritis, hematuria. renal pain, strangury. lind balanoposthitis 
have been lreported in les~ than 0.1 % of patienl~ receiving sertralinc. although 
a causal relationship tO lthe drug has not been clearly established. I IiI 

• I' Hepatic Effects Impaired hepatic function h:ls been reported in less 
than I % or' p:lri~nts recei~ ing sertmline i,h. cpntrol.led. cl ini~al tri ,!ls; ' in m'ost 
cases. such reac(Jons appeared to be reversible upoq dlscontmuance of sertra
line therapy. Asymptomatic elevations in serum AST (SGOT) and ALT (SOPT) 
concentrations have been reporied in approximately 0.8 % of patients receiving 
the drug and occ:lsionally have been a reason for drug discontinuance. Eleva
tions' in aminotransfer:lse concentrations ",su:tlly 'occurred y:ithin the Itrst 1- 9 
weeks ot' sertratine therbpy and were rapidly reversible follo wing discontinu
ance f of the drug. I In addition. in at Ilcastl2 pmients. elevated liver ehzymes 
returned to nomial levels with continuedfthempy.t • 

Increased serum alkaline phosphatase and bilirubin concentmtions occurred 
~arely in patients rccciving sertmline' in clinical trials and rcquircd,ldi scontin
udnce dr-therapv in some cases. Other clinical features as'soCiaied with :ldverse 
hepatic reactions (hat have been reported in a( !cast one patient include hep,'
liti s. hepatomegaly. jaundice. abdominal pain. vomiting. tl~p!liic failure: and 
death. However, (hese effects have nOi been defini(ely1anriUutei:l ta the drug. 

J ' , ,I 
• Endocrine Effects Low levels of wtal thyroxine developed: in a de
pressed adolescent who had been receiving sertraline therapy; hqwever, it ap
pears that sertraline only displacedJthe bound fractil}n of total thyroxine but. 
was· not :lssocialed with true hypothyroidism. In a limited number of hypothy
roid patients receiving thyroxine therapy, elevated serum thyrotropin and re
duced serum thyroxine concentrations have peen observed following the Jini
(iation of sertraline therapy. Hypothyroidism also has,)x;en reported, ( Se~ 

C:lutions: Precautions amI Contraindications.) I 'f J 

Hyperprol<lctinemia and galactorrhea also have been reported rarely; how
ever, a causal relationship to the drug has not been eSlUblished . • , 

• Other Adverse Effects,! Cold clammy skin. nushing, fever, or rigors 
has been reported in 0.1- 1'% of patients receiving the drug. 'although:l causal 
rc'lmionship to sertruline h'as not been established. rn addition. lupus-like syn
drome and serum sickness have been reported during postmarketing surveil
lance eV:lluatihns of the drug; however. II causal relationship has not been 
definitively established. 'J ". t 'j! 

n J, I , ,. 1 J' ! 
• Precautions and Contraindications Worsening of depreSSIOn andl 
or1the emergence of sukidal ideation and beh~lvior (suicidality) or ,unusual 
changes in behavior may occur in,both adult and pediatric '(see Cautions: Pe
diatril.' Precautions) patients with major depress!ve disorder or other psychiatric 
disorders. whether or not they arc taking antidepressants. This, risk may persist 
until clinic:lUy important remission llccur~., Suicide is a known risk of depres
sion and certain other psvchiatric disorders. and these disorders themselves arc 
the strongest predicwrs ·oftsuicide. However, (there h"s been a long-standing 
concc'}l that antidepressan~s may have a role in inducing worsening of depres
sion and the emergence of sujcidality in certain patients during the early phases 
or treatment. Pooled analyscs of short-term. placebp-controlled stuqies of :In
tidepressanls (i.e., selective serotonin-reuptake1inhibitors ISSRls] and other 
antidepressants) have shown an increased risk of suicidality in children. ado
!cscents. qnd young adults (18, 24 years of,age) with major depressive disorder 
and other psychiatric disorders. An incre<\scd suicidalily risk \ViiS not demon
strated with antidepres.~ants compared 10 placebo in adults older than 24 years 
of age ami a reduced risk was observed in adults 65 years of age or older. It 
currently is unknown whether the suicidality risk extends to longer-term use 
(i.c .. beyond several months); however, there is subslantial evidence from pla
cebo-controlled m:linten:lnce trials in adults with major depressive disorder th:l' 
antidepressallls can delay the recurrence of depression. ' I ' , 

The US Food and Dmg Administration (FDA) recommends that all patients 
being trcated with antidepressants for uny indication be .appropriately moni
tored and closely observed fo r clinical worsening. ~uicidality, and unusual 
changes in behavior, particularly during initiation ,of therapy (Le., the first few 
months) and during periqds of dosage adju:aments. Families and caregivers of 
patients being treated with antidepressants for major depressive , disorder or 
other indicatiSJIls. both psychimric and nonp.~ychiatric. :I[so should be advised 
to monilor palients on a d:lily basis for Ihc eme.rgence of agitation. irritability. 
or unusual chapges in behavior as well as the emergence of suicidality, and to 
repon such symptoms immediately to a health-care provider. (S~e Suicidality 
under Cautions: ,Nervous System Effects. in Paroxctin~ 28:16.04.20.) I 

Although <I >t.ausal relationship between the emergence of symptoms such 
as anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressive
ness. impulsi v:itYr akathisia, hypomania. and/or m:lni:l and either the worsening 
of depression and/or the emergence of suicidal impulses has not been estab
lished, there is concern that such symptoms may represent precursors to emerg
ing !iuicidality. Consequently, consideration should be given to changing the 
Iherapeutic tregimen or discontinuing therapy in patients whose depression is 
persistently worse or in patients experiencing emergenl suicidality or symptoms 
that might be precursors to worsening depression or suicidality , particularly if 
such manifestations are scvere, ubmpt in onset, or were not part of the patjent' s 
presenting symptoms. If a decision is made to discontinue therapy. sertraline 
dosage should be tapered as rapidly as is feasible but with recognition of the 
risks of :lbrupt discontinu:lnce. lSee Dos:lge ami Administration: Dosage. ) FDA 
also recommends thalthe drugs be prescribed in the smallest quantity consistent 
with good patient managementl in order to reduce the risk of overdosage. 
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It is generally believed (though not established in controlled trials) that 
treating a major depressive cpisode with an antidepressant alone may.incre<lsc 
the likelihood of precipitating a mixed or manic episode in patients at risk for 
bipolar disorder. JTherefore, patients should be adequately screened for bipolar 
disorder prior to initiating treatment with an antidepressant; such screening 
should include :I detailed psychi:ltric, history (e.g .• family history of suioide. 
bipolar disorder, and depression). JI, J ,(1 

Potentially life-threatening ser9,t,onin syndrp me ~r ne~rotep.ti9 "1~lignant 
syndrome (NMS)-like re:lctions have been reported With SSRls, lIlciudlllg ser
tralinc. and' selective se~otOJiln- '1 'and norepinephrine-rcupwke inhibitors 
(SNRls) alone. but particulprly ~hh concurrent a~ltni~istration o,f other sero
tonergic drugs (including serotonin r5-hydroxytryptammc; 5-HTJ type I recep
(.()r agoniSl'i I··triptan~"j). drugs that impair the metabolism of serotonin (e.g .. 
m~moamine 9xidase IMAO] inhibitors) , or antipsychotic agents or other do
P!lTlli rtc l ant'agonists. Symptoms of serotonin syndrome m:iy include mental 
status changes' (e.g., agitation, hallucinations, coma), autonomic instability 
(e.g. , tachycardia. labile blood pressure. hyperthermia ). neuromuscular aber
rations (e.g. hyperreflexia. incoordination). and/or GI symptoms (e.g .• nausea. 
vomiting, di'~rrhea)'ln iI's most severe form, serotonin synurome 'may rcsemblc' 
N~~: [wh(ch is cl~a,~acter~zed by h~pe~he~mia, . niuscle rigidity, autonon;:ic in-"" 
stability WltP posslblc raplu f1uctuat' 9.n !n Vital sign,s. and ~cmal status chan~es. 
Patients receiving sertraline should be monitored for the developmcnt 01 se
rotonin 's'yndrollle or NMS-Iike signs 'and symptoms. I ·'1 

Concurrent or rece~t h .e.', within 2 weeks ) therapy with,MAO inhibit,ors 
used for treatment of depression is conlraindicated in patients receiving sertra
line and vice versa. If concurren! therapy with senralinc and a 5-HT I re~eptor 
agonist (triptan) is clinically warran/ed. the patient should be observed care
fully, particul'arly during initiation of therapy, when' dosage is increased, or 
when another serotonergic agent is initiated. Concomitant usc. o.f ~crtraline apd 
serotonin precursors (e.g .. tryptophan) is not recommended. II signs and symp
toms o f serotonin syndrome or NMS develop during senraline therapy. lrcat
menl with sertraline and any concurrently admini stered serotom;rgic or ,anti
dopaminergic agents. includin~ antipsychoticr agenls. should be discontinued 
immediately l nd supportive and symptomatic treatment should be initiated. 
(Sec Drug Interactions: Serotonergic Drug.~ . ) : 

The dropper dispenser provided \vith 'Zoloft- or~11 solution contains natural 
lmex protcins in the form of dry natural rubber wlfich

J 
may cause sensitivity 

reactions in susceptible individuals. r' 
Because clinical experience with sertraline in patients with certain concur

rent systemic disease. including cardiovascular disease and renal impairmem. 
is limited, caution should be 'exercised when sertmline is <Idministered to pa
tienls wilh any systemic disease or condition that may alter metabolism of the 
drug or adversely affect hemodynamic funclion. (See Dosage and Administra-
tion: Dosage.) ,I I, I' I 

Sertraline should be used with caution in patients with hepatic impJinnent. 
since prolonged elimination of Ihe drug has been reportecJ to occur in patients' 
wilh liver cirrhosis. (Sec Phamlacokinetics: Elimination and sec. Dosage and 
Administration: Dosage in Renal and Hepatic Imp:linnem.l (l 

The manufacturers recommend that p:ltients receiving sertraline .bc advised 
to notify their clinician if they :Ire taking or plan to lUke nonprescription (over
the-counter) or prescription medications or "lcohol-containing be.vemges or 
preparations. Although no interactions with nonprescription medications have 
been reported to date, the potential for such adverse drug interactions c.,xist s. 
TIlerefore. thc usc of any nonprcscriptionlmedication should be initiated cau
tiously :lccording to Ihe direclions of use provided on the nonprescription med
ication. Although serlraline has not Deen shown to potentiate the impairment 
of mental ami motor skills caused by alcohol. the manufacturers recommend 
that patients be advised to avoid alcohol while receiving the drug. 

Sertraline generally is less sedating than mosl other currently available 
antidepressants and does not appear 10 produce substantial impainnent of cog
nitive or psychomotor funclion. However. patients should be cautioned that 
sertraline may impair their ability to perform activities requiring mental a!crt
ness or physical coordination (e.g .• operating machinery. driving .a motor ve
hicle) and to avoi(iJsuch activities until lthey experience how the drug affects 
them. Becausc the risk of using sertraline concomitantly with other CNS active 
drugs has not bcen evaluated systematically to date. the manufacturers rec
ommend Ihat such thempy be employed cautiously. 

Seizures have been reported in plltients receiving Iherapeulic dosages of 
sertraline. Because of limited experience with sertraline in patients with u his
tory of seizures, the drug should be used with cautio~ in ;'iuch patie'1ts. " 

Activation of m:lnia and hYpomania has ocd med in patients reCeiving ther
apeutic dosages of sertfalinc. 11le drug should be used with cauti~n ih patients 
with a history or man.ia or hypomania. _ I I I ;.I, 

Treatment with SSRls. including sertralinb, Jnd l selective scrotontn- and 
norepinephrine.-reup,take inhi.bitors (SNRls) may, ' re~ull in hypnnatr~ini<l. In 
many cases. thiS hypon:ltremm appears to be due to the syndrome of lfl:lppfO
priate 'antidiuretic hormone secretion (SIADH) and was reversible when .~er-' 
lraline was discontinuetf. Cases with serum sodium concentTatior1s' lower thlln 
110 mEq/L have been reported. Geriatric individuals and patients recci,:ing 
diuretics or who are 'otherwise volume depleted may' be at greater risk 'of de
veloping hyponatremia during therapy with SSRIs or SNRls. Signs and symp
toms of hyponatrcmi:l include hendache. difficulty concentrating, menforyl im
pairmcm. confusion. ,weakness. and unsteadiness. which may lead to falls; more 
severe and/or ncute cases have been associated with hallucin:ltions, syncope, 
seizures. coma, respirat.ory arrest, and dealh. Discontinuance of sertraline 
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should be considered in patients wi th symptomatic hyponntrcmia ,and appro
priute medical inler\'cntion should be instituted. (Sec Cautions: Renal. Electro
lyte, :md Genitourinary Effects tlnd sec ulso Cuutions: Gerimric PrccaUlions, ) 

Altered plate let fu nction has been reported rarely in patients receiving ser
tra line. In addition, use of the drug has been associated wi th several repom of 
abnormal bleed ing or purpura. While a cnusnl relationship to sertraline remains 
to be established, pending such establishment, the drug shou ld be used wi th 
caution in patieflls with an underlying cOOlgulation defect since the possible 
effects on hemostasis may be exuggeratcd in such patients. (See Cautions: 
Hemutologic Effects.) C 

Sertraline has u weak uricosuric effec t. (Sec Cautions: Metabolic Effects.) 
Pending further elucidat ion of the clinical impon:mce, jf any, of this effect, the 
drug should be used with caUl ion in pmienls who may be IIdvcn;cly affected 
(e.g .. those at risk for acute renal failure ). ! 

Because serlra li ne ther.lpy has been associated with anorexia and weight 
loss (sec Cautions: Metabolic EITec1.q, the drug shou ld be used with caution 
in patient's who may be adversely affected by these effec ts (c.g .. underweig.ht 
p~tientsJ. I 

Like many other antidepressant drugs. sen raline has been associated with 
hypothyroidism, e levated serum thyrotropin. ilnd/or reduced serum thyroxine 
conccntr.lIions in a limited number of putients. Because of reports with o the r 
antidcpressanr agents and the complex interre lationship betwecn the hypotha
lamic-pit uitary-thyroid ax is and affect ive (mood) disorders, at lellst one mnn
ufncturcr recommends that thyroid function be reassessed periodically in pa
lients with thyroid disease who arc receiving sertmline. 

Commercia lly available sertraline hydrochloride ora l solution (Zolon · ) 
contains akohol. nlerc forc. concomi tant usc of sert raline hydrochloride oral 
solution and disulfiram is contraindicated. 

SCrlmline is contruindicOlted in pmients concurrently receiving pimo1.ide, 
(Sce Drug Interactions: Pimozide.) 

Sc rtraline abo is cOll1raind icated in p.llients whn arc hypersensi tive to the 
drug or qny ingredie nt in the fonnulation. \ 

• Pediatric , Precautions Safety and emcacy of sertra line in children 
with obsessive-compulsive disorder (OCD) younger than 6 years of age have 
not been established. S .. fety and e ffi cacy o f senraline in children with other 
disorders (e.g_. major depressive disorder, pan ic disorder, posuraumat ir.: s tress 
disorde r, premenst rual dysphoric disorder. social phobia) have n01 been estab
li shed. The overall adverse effect profile of senraline in over 600 pediatric 
patients who received s~rtralin~ in controlled dinicaltrials was IgJnerally s im
ilar 10 that seen in the adult clinical studies . HoweVl!r, uuverse e ffects reponed 
in at least 2% of the senraline-treated pediatric patients in these trials and thlll 
occurred at least twice as rrequently as in pediatric pati~nts rece iving placebo 
included fever, hyperkinesia. urinary incontinence, aggressive reaction, s inus
itis, epistax is, and purpura. 

Efticacy of se nr:dine in pedi<ltric putient.~ with major depressive disorder 
was evaluutcu in 2 randomized , IO-week, double-blind, placebo-controlled, 
nexible-dose (50- 20() mg daily) trials in 373 childr~n and adolescents with 
major deprc.~si l'e disorder, hut data from these studies Were not .~ uflkicnt to 
esl .. blisit efficilcy in pediatric patients. In a safety analysi s of the pooled datu 
from these 2 studies, a di lTerence in weight ch .. ngc between the Sertra line .lIld 
placebo groups was noted of approximate ly I kg for both pediatric patients (6-
J I years of age) and adolescents (12- 17 yean; of agel representing a slight 
weight loss ror those rece iving sertw line lUld a slight weight' gain for those 
receiving placebo. In ilddition, it larger t1irfercnce wus noted ill c\titdrcn than 
in adolescent s betwcen the sertraline and plucebo groups in the proportion or 
outl iers for dinically important weight loss: about 7'ih of the children mid about 
21/(1 of the <ldolescents recei ving sertraline in these studies experienced a weight 
loss of more than 7% o f their body weig.ht compared with none of those re
ceiv ing pl acebo. 

A subset of paticnt s who completed thesc controlled trials was continued 
into a 24 -week, fl exible-dose , open-Iahe l. extension study. A me.lI1 weight loss 
of approximately 0.5 kg wus observed during the initial H wcek./; of treatment 
for thuse pediatric patients first exposed to sertraline during thc extension slLldy. 
which was simi lar to lhe we ight loss observed among sertraline-treated patients 
during the fi rst 8 weeks of the randomi1.cd controlled trials, llle patients con
tinuing in the extension study began gaining weight relath'e to the ir baseline 
we ight by week 12 of ser1raline therapy, and patients who completeLlthe entire 
34 weeks of therapy with the. drug had a weight gain thm was similar to thut 
expected using data from age-adjustl!d pee rs, 1lle manu fuc lUrers 'siate that pe
riodic monitoring of wl!ight and growth is recommended in pediatric patienl.~ 
rece iving long-tenn therapy with scrtraline or other se lective sefOtonin-reup
take inhibi tors (SSRls). 

FDA warns that untidepressants increase the risk of suicidal thinking and 
behuvior (suic idali tyl in children und adolescents with major depressive dis
order and other psychiatric disorders. The risk of suicidality for these drugs 
was identified in n pooled analysis of datil from a total of 24 shorHerm (4-16 
weeks ), pl .. cebo-controlled studies of 9 11lntidepressants (i.e .. scrtralinc, bup
ropion, citalopram. Iluoll:etine, fluvoxamine. mina1.apine, nefazodone. paro,,
cli ne. vcnlafax ine) in ovcr4400 children and adolescents with major depressi\'e 
disorder, OCD, or o the r psychiatric disorden;. The analysis' revealed a greUlcr 
risk of adverse events representing s uic idal behavior or thinking (suicida lity) 
during the lirst few months of treatment in pediatric patients recei ving anti 
depressants than in those recei ving plncebo. Howc\'er, a more recent meta-anal
ysi s' of 27 placebo-cuntrolled trials of 9 antidepressants (SSRls and others) in 
patients younger than 19 years of uge with major deprcs!>ive disorder, OeD, 
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or non-OCD anxiety disorders suggests that the belle lits of unt idepressam ther~ 
apy in treating these conditi ons nmy outweigh the risks of suicidal behuvior or 
suicidal idelltion. No suicidcs occurred in these pediatric trials. 

The risk of suicidality in FDA's pooled analysis differed across the diffe rent 
psychiatric indications. with the hi£.hest incidence observed in the major de
pressive disorder studies. In udditio ll . ahhough there was considerable vari ation 
in risk umong the antidepressants, il tendency toward lin increase in suicidality 
risk in younger patients was found for almost all drugs studied. It is currently 
unknown whether the suicidal ity r!sk in pediatric patients extends to longer
te rm use (i.e .. beyond several ,)lonths). (Sec Suicidality , under Cautions: Ner
vous Svstem Effects, in Paroxetine 2M: 16.04.20.) 

As' a result of this analysis and public di scusli ion or the issue, FDA has 
directed manufacturers of all antidepressants 10 add a boxed waming to the 
labeling o f the ir products to a len cl inic ians of thi s liuicidality risk in children 
and adolescents and 10 recommend appropriate monitoring and close obser
vation of patients receiving these agents. (See Caut ions: Precautions and Con
traind ications.) nle drugs that arc the focus of the re\'i.~cd labe ling arc all drugs 
included in the general class of antidepressants, including t\to,'iC that have nut 
been studied in controlled clinicaltri uls in pediatric patients . s ince the available 
data arc not adequate to exclude any s ing le antidepressant from an increased 
risk. In addition to the boxed warning and other infunnation in profess ional 
labeling on antidepressants. FDA currently recommends that a patient mcdi
cation guide explain ing the risks associated with the drugs be provided to the 
patient e<lch time the1 drugs , arc dispensed . Caregivers of pediatric p:Ltient s 
whose depression lis (lfrsistemly worse or who :Lre ex pe riencing emergent sui 
cidality or symptoms that might be precursors to worsening depression or sui
cidalit)' during antidepressant therapy should consult thei r clinician regarding 
the best cou rse of action (e.g., whc ther the therapeut ic regimen shou ld be 
<:hanged or the drugs discont inued). Po/it'll/s s/U>IIM 1101 di.rCOlllillllc ' IISc' of 
sC"iC'l:lin' .H'I't)IOIl i,,-n·lIptakc· jllltihiioTS I\'i thollf fir.\"I nlll.Hllli" g tllt:i,. dilli!"iall: 
i t is I'cry illlpul"tum thor 'he dmg.\· //(It hI.! £1bmprly di.\"("Ollli"IIC'd (s/"(' Domg!' 
ami AdmilliSfI"(I(icm: Dos£1ge j, (/.\" \I';rlulrmral t1Jt'c(.I" /IIoy /!Ct:ur. 

Anyone c6nsidering the usc 01" sertraline in a child or aqolesccnt for any 
clinical usc must balance the potential risk of therapy with the' clini c:!1 need. 

• Geriatric Precautions In cl inical studies in geriatric patients. 660 
patients recei ving scrtraline for thl! treatment of depression were 65 years of 
age or older. nnd 180 were 75 years of age or olde r. Nu M eTaIl differences in 
effic.acy or adverse effects were observed for geriatric patients io these stuuic~ 
relati ve to younger patients, :md other clinical experience has revealed 1\(1 cv~ 
idence of age-related differences in sa fety . In addition, Illl adverse effects on 
psychomotor pcrfOntlUnCe were ob.~crved in geriatric individuals who recei ved 
the drug in one controlled s tudy. However, the possihility thnt older putients 
may exhibit increased sensitivity to the drug cannot be excluded. (See DO!mge 
in Geriatric Patients under Dosage :lnd Administration .) 

Limited evidence suggests that £.eriatric patients niay be more likely th an 
younger pati ents to develop senraline-induced hyponatremia ami transient syn
drome of inappropriate secretion of antidiuretic honnone (S IADH). Therefure, 
clinicians prescribing sertralinc in geriatric patients should be aware of the 
possibility th at such reactions may uccur. Periodic monitori ng (especially dur
ing the fi rs t several months) o f se rum sodium conccntmtions in geriatric Pol
tiellls receiving the drug ha!.~ been recommended by some clinicians. (Sec Cau
tions: Precautions and Contraind ications .) 

As with other psychotropic drugs, geriatric patients receiving ant idepres
sants appcar to have an increased ri sk of hip fracture, Despite the fewer car
diovascular and anticholinergic effects associated with selective sc rotonin
reuptakc inhihi tors (SS Rls), thesc drugs did not show any advantage ove r 
tricyclic antidepressallls with regmd to hip frac lUre in a casc-<:ontrol study. In 
addition, there was little diffe rence in the r.l teli of fall s between nursing home 
residents receiving SSRl s and those receiving Iricyclk antidepressants in a 
fCtrospect ive study. Therefore, a ll geriatric ind ividua ls receiving either type or 
antidepressant should be cons idered to be at increased risk of falls and nppro-
priate measures should be taken. ' 

In pooled data analyses, a n'llllced risk of suicidality was observed in adults 
65 yearli of age (lr o lde r wilh alll id\!pressant therapy compared with pi:lcebn. 
(Sl'C Cautions: Precautions and Contra indica tions.) 

Plasma clearance nf sertralinc may be decreased in ge riatric pat ients: 
plusma clearance of the less active lIIl! tabolite. N-deMlle thylsenraline. al so may 
be decreased in ohler males. , , 
• Mutagenicity and Carcinogenicity Sertraline was not mutagenic , 
with or without melabolic activution, in several in vit ro tests including thc 
bac terial mutation assay and the mouse lymphoma mutation assay. Sen raline 
also wac; not mutugenic in tests for cytogenetic abemltions in vivo in mouse 
bone marrow and in vitro in human lymphocytes. 

Li fetime studies to determine thc carcinogenic potential of semalinc were 
performed in CD- I mice .md Long-Evons ruts receiving <Iosuges up to 40 mgl 
kg daily.1 This dosllge corresponded to lund)' times the milximum recom
mended humun dose on a mg/m: basis in mice aod ratli . respectively. TIlerc 
wus a dose-related increase in the incidence o f hepatic adenomas in male mice 
rccei\'ing sertmlinc dosa£.es of 10-40 mgikg (0.25- 1 times the maximum rec
om mended human dose on 1I mg./m~ basis"!. No increase was seen in fema le 
mice or in r.lts of e ither gender receiv ing the same dosuges. nor wus there un 
increase in hepatoce llular carcinomas. Hepatic adenomas have a varinble rUle 
of spol11uneous occurrence in thi s strain of mice. and the relevance of this 
finding to humans is not known. There was an increase in fo ll icular adenomas 
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of the thyroid, nut accompanied by thyroid hyperplasia, in female rats receiving 
a serlmline dosage of 40 mg/kg C! times the maximum recommended human 
dose on a mg/m:! basis). There also was an increase in uterine adenocarcinomas 
in rats receiving sertraline dosage ... of 10-40 mg/kg (0.5. 2 times the maximum 
recommended human dose on a mg/m~ basis); however. this effect could not 
be directly attributed to the drug. 

• Pregnancy, Fertility, and Lactation Pregnancy Some neo
nates exposed to sertraline :md other 5SRls or SNRIs late in the third trimesrer 
of pregnancy have developed complications that have sometimes been severe 
and re4uired prolohged hospitalization, respiratory support. enteral nutrition. 
and other fonns of supportive care in special-care nurseries. Such complications 
can arise immediately upon delivery and usually last several days or up to 2-
4 weeks. Clinical Ilmlings reported to date in the neonates have included res
piratory distress. cyanosis, apnea, seizures. temperature instability or fever, 
feeding difficulty, dehydration, excessive weight loss, vomiting. hypoglycemia. 
hypotonia, hypertonia, hyperre!1exia. tremor. jitteriness. irritability, lethargy, 
reduced or lack of reaction to pain stimuli, ,md constant crying. These clinical 
features appear to be consistent with either a direct toxic effect of the SSRI or 
SNRI or, possibly, a drug withdrawal syndrome. It should be noted' rhat in 
some cases the clinical piclUre was consistent with ·serotonin syndrome (see 
Drug Interactions: SerolOnergic Drugs). When treating a pregnanl woman with 
sertraline during the third trimester of pregnancy, the clinician should carefully 
consider the potential risks and benefits of such therapy. Consideration may be 
given to cautiously tapering sertraline therapy in the third trimester prior to 
delivery if the drug is administered during pregmlllcy. (Sec Treatment of Preg
nant Women during the Third Trimester under Dosage and Administration: 
Dosage.) - 1 

FDA states that decisions about managemem of depression in pregnant 
women are challenging \ iIld that the patient mi d her c1inici:\n must carefully 
consid~r and discuss the potential henefits and risks of SSRI therapy during 
pregnancy for the individual woman. Two recent studies provide important 
information on risks associated with discontinuing or continuing antidepressant 
therapy during pregnancy. ! r I. j 

The first study, which W:lS prospective, naturJlistic, and longitudinal in 
design. evaluated the potential risk of relapsed depression in pregnant women 
with a history of major depressive disorder who discontinued or attempted to 
discontinue nntidepressant (SSRIs, tricyclic antidepres.~nnts. or others) therapy 
during pregnancy !;ompared with thai in women who continued antidepressant 
therapy throughout their pregnancy; 1111 women were euthymic while receiving 
IlInidepressum therapy at the' beginning of pregnancy. In this study, women 
who discominued antidepressant therapy were found 10 be 5 limes more likely 
10 have a relapse of depression during theirrpregnancy than were women }vho 
continued to receive their antidepressam while pregnant, suggesting that preg
nancy does not prolec~ against a relapse of depression, 

The .~econd sludy suggests that infants exposed to SSRls in late pregnancy 
may havc an increased risk of pers istent pulmonary hypertension 01" the new
bom (PPHN ). which is associ.lled with substantial neonatal morbidity and mor
tality. PPHN occurs at a rate of 1-1 neonates per 1000 live birlhs in the geneml 
pOpul:llion in the US. In Ihis retrospective case-conlrol study of 377 women 
whose infants were hom with PPHN and 836 women whose infants were born 
healthy, the risk for developing persistent pulmonary hypertension of the new
born was approximately sixfold higher for infants exposed to SSRls after the. 
twentieth week of gestation compan;d with infants who hud not been exposed 
to SSRls during this r,criod. 11le study wa~ too small to compare the risk of 
PPHN associated with individual SSRIs, and the findings have nOL been con-, 
limled. Although the risk 01" PPHN identified in this study still is low (6-12 
cases per 1000) and funher study is needed. the findings add to cOllcems from 
previous reports that infants exposed to SSRls late in pregnancy may experi
ence adverse crfects. 

Most epidemiologic studies of pregnancy outcome following first-trimester 
exposure to SSRls, including sertraline, conducted to date have not revealed 
evidence of an increased risk of major congenital malfonnations. In a pro
spective. controlled, mullicenter study, matemal usc of several SSRls (sertra
line. tluvoxamine, paroxetine ) in a limited number of pregnam w(~men did not 
appear to increase the risk of congenital malfonnation, miscarrhige. stillbirth, 
or premature delivery when used during pregnancy .n recommended dosages. 
Birlh weight and gestational age in ncon:lles exposed to the drugs were similar 
to those in the control group, In anolher small study hased on medical records 
review. the incidence of congenital ~momalies reported in infants born to 
women who were treated with sertraline and other SSRIs during pregnancy 
was comparable to thai obsen'cd in the general population. However, the results 
of epidemiologic studies indicate that exposure 10 paroxetine during the first 
trimester of pregnancy may increuse the risk for congenital malfonnations, 
particularly canliov:lscular malfonnations. (See Cuutions: Pregnancy, Fenility, 
and LactUlion. in Paroxetine 28:16.04.20.) Additional epidemiologic studies 
arc needed to more thoroughly evaluate the relative safety of sertraline and 
other SSRIs during pregnancy, including their potential teratogenic risks and 
possible effects on neurobehavioral development. 

11le manufaclUrers state that there are no adequate and controlled studies 
to date using sertmline in pregnant women, and the drug should be used during 
pregnancy only when the potential benefits justify Ihe possible risks to the fetus. 
Women should be advised to notify their physician if they become pregnant 
or plan to become pregnant during therapy with the drug. FDA states thai 
women who arc pregnam or thinking about becoming pregnant should nOI 
discominue any antidepressant, including scrtraline, without first consulting 
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their clinician. 11le decision whether or not to continue antidepressunt therapy 
should be mude only after careful consideration of the potential benelits and 
risks of antidepressant therapy for each individual pregnam palienL If a deci
s ion is mude to discontinue treatment wilh sertraline or other SSRls before or 
during pregml!lcy. discontinuance of thempy should be done in consultation 
with Ihe clinician in accordance with the prescribing infonnation for the tnnti
depressant and the patient should be closely monitored for possible relapse of 
depress ion, J 

Reproduclion sludies in mts using senraline dosages up to 80 mg/kg daily 
and in rahhits using dosages up to 40 mg/kg daily have not revealed evil.lence 
of terutogenicity; these dos:lges correspond to approximately 4 times the max
imum recommended human dosage on a mg/m2 basis, No evidence of terato
genicity was observed at any dosage studied. When prcgnam rats and rabbits 
were given sertraline during the period of organogenesis, delayed ossification 
was observed in fetuses at doses of 10 mg/kg (0.5 times the maximum rec
ommended human dose on a mg/ml basi s) in rats land 40 mg/kg (4 times the 
maximum recommended human dose on a mg/m~ basi s) in rabbits, When fe
male rats received sertraline during the last third of geslation and throughout , 
lactation, Ihere was an increa~e in the number of slillbom pups and in the 
number of pups dying during the .lirst 4 days after birth. The body weights of 
the pups also were decreased during the first 4 days after birth. These effects 
occurred a\ a dose of 20 mg/kg ,(upproximatcly the same as the maximum 
recommended human dose on a mg/m~ basis). At 10 mg/kg (0.5 times the 
maximum recommended human dose on a mg/m~ basis), no effect on rat pup 
mortality was obsen'ed, The decrease in pup sun' ivai was shown to result from 
in ,utero exposure 10 Ihe drug. The clinical importance of these effects is not 
known,! 

The effect of senmline on labor and delivery is not known. 

Fertility A decrease in fertility was obsen'ed in I of 2 reproduction 
studies in rats using sertraline dosages of 80 mg/kg (4 times the muximum 
recommended human dose on a mg/m! basis). 

Lactation Sertraline and i1s principal metabolite. N-desmeihylsertm-
line, arc distributed inlo milk. Sertmline should be used with caution in nur-;ing 
women, and womelllo.hould be advi sed 10 notify their physician if Ihey plan to 
breast-feed. ! I. . 1 

Drug Interactions 

• Serotonergic Drugs Usc of selective serotonin-reuptake-inhibilors 
(SSRIs) such ,us sertraline concurrently or in cJose,succcssion with other drugs 
that affect serotonergic neurotran'smission may result in serotonin sYlldrome or 
neuroleptic malignant syndrome (NM5)-like reactions. Symptoms of serotonin 
syndrome may include mental status changes (e.g .. ugitation / hallucinations, 
coma). autonomic instability (e.g., tachycardia, labile blood pressure, hyper
thennia), neuromuscular aberrations te.g ., hyperreflexia, in~oordination), and/ 

GI ' .. I' I '!f or . symptoms (e.g., nausea, vomlltng, l mrrhea), Althou~h the syndrome 
appears to he rclalively uncommon and usually mild in severity, serious and 
potentially life-Ihreatening complications. including seizures, disseminated in
travascular coagulation. respiratory failure, and severe hyperthennia as well as 
death o'cca.~ionally have been reported. In its mosl severe limn, serotonin syn
drome may rcscrnhle NMS, {",hich is chamcterized by hyperthennia, muscle 
rigidity, autonomic instahility with possihle rapid fluctuution ill vital signs , and 
mental status changes, The precise m~chanisrri of these reactions is nol fully 
understood: however, they appear to result from excessive serotonergic activity 
in the eNS. probaqly mediated by uctivatipn or serotonin 5-HT' A receptors. 
The possible involvement of dopamine and 5-HT, receptors also tws been sug-
gested, although their roles remain un~ lc~r. • , 

Serotonin syndrome most commonly ~ccurs ~'when 1 or mor~j'drugs that 
affecr serolOnergic ~eurotransmission arc adminislCred eilher cllncurrently or 
in close successiOl,l. SerolOnergic agen!s include those that increase serotonin 
synthesis (e,g., Ihe serotonin precursor trYPlOphan), slimulate synaptic sero
tonin, release (e.g., some amphetamines, dexfenfluramine [no longer cOin mer
cially avail:lble in the US]. fenlluramine Ino longericommerci:llly available in 
the USJ)! inhibit th~ reuptuke of serotonjn after release (e.g .. SSRIs, selective 
serotol)in- and norepinephrine-reuptake inhibitors ISNRlsJ, tricyclic antide
pressants. trazodone, dextromcthorphan. meperidine. tramadol), decrease the 
metabolism of serotonin (e.g., MAO,inhibitors), have direct serotonin p('lst.~y
naptic receptor activity (e.g .• buspirone), or nonspecifically induce increa~es in 
serotonergic ne.uronul aClivity (e.g .• lithium salts), Selective agonists of sero
IOnin (5-hydroxytryptamine; 5-1·IT) type I receptors ("tript:ms") and dihydroer
gotamine, agents wilh scrotonergic activity used ill the management ofmigruine 
headache, and 51. 10hn's wort (Hypericllm p£'ljuraflllll) also have been impli
c.ned in serotonin syndrome. 

TIle combination of SSRIs and ,MAO inhibitors may result in serolonin 
syndrome or NMS-like reactions. Such reactions have also been reported in 
patients receiving SSRIs concomitantly with Iryptophan, lithium. Llextrome
Ihorphan, sumatriptan, dihydroergotumine. or antipsychOlics or other dopumine 
antagonists. In rare cases, serotonin syndrome reportedly ha~ occurred in p:t
tients receiving the recommended dosage of a single serotonergic agent (e.g., 
clomipramine) or during accidcrunl overdosage (e.g., sertraline intoxication ill 
a child). Some other drugs thm have been implicated in precipitating symptoms 
suggestive of serolonin syndrome or, NMS-like reuclions include buspirone, 
bromocriptille, dextropropoxyphene, linczolid, methylenedioxymethamphe
tamine (MDMA; "ecst:lsy··). selegiline (a selective MAO-8 inhibitor); and si
bUlnunine (un SNRI used for the managetllem of obesity), Other drugs that 
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have been associated with the syndrome but for which less convincing data ure 
uvailablc inc lude carbamazepine. fCnlanyl. and pentazocine. 

Clinicians should be aware of the potential for serious. poss ibly falal re
actions associmed with serotonin syndrome or NMS-like reactions in patients 
receiving 2 or more drugs thm uffect serOlonergic neurotransmission. even if 
no such imerJctions with the spec ific drugs have been reponed to dme in the 
medical lil eraturl,;. Pending funher accumulation of duiu, serownergic drugs 
should be used cautiously in combination and such combinations avoided 
whenever clinically possible. Serotonin syndrome may be more likely to occur 
when initi:lling therapy, increasing the dosage, or following the addition of 
anOlher serotonergic drug. Some clinicians state that patients who have expe
rienced serotonin syndrome may be at higher risk for recurrence of the syn
drome upon reini tiation of serotonergic drugs. Pending funhcr experience in 
such cases, some clinicians recommend that thempy with serotonergic agents 
be limited following recovery. In cases in which the potential benelit of the 
drug is thought to outweigh the ri sk of lieroton in syndrome, lower potency 
agenl~ and reduced dosages should be used. combination serotonergic therapy 
should be "vo ided, and pati~nts should he monitored care rully fpr maniresta
tions or serotonin syndrome. If signs and symptoms of serotonin syndrome or 
NMS develop during therapy. treatment with sertraline and any concurremly 
administered serotonergic or :mtidopaminergic agents, including antipsychotic 
agents, should be discontinued immediately and supponive and symptomatic 
treatment should be initiated. 

For rurlhcr inrormalion on scrotonin syndro me, including manifesfu
tiorJs and trculment, sec Drug Intcructions: Serotoncrgie Drugs, in Fluox
etine Hydrochloride 2K:16.04.20. 

Monoamille Oxidase Illhibitors Potentially serious, sometime.~ rntal 
serotonin syndrome or NMS-likc reactions have been reported in patiems re
ceiving SSRls, including sertraline, I in combinUlion with an MAO inhibitor. 
Severe serotonin syndrome reaction developed severa l hours after initiating 
serualine in a woman already receiving phenelzine, lithium. thioridazine, and 
doxepin. Such reactions also have been reponed in patients who rccemly have 
discontinued an SSRI and have been staned on an MAO inhibitor. 

Because of the potential risk of serotonin syndrome or NMS-like react ions. 
concomi tant usc of serlmline and MAO inhibitors is contraindicaled. At least 
:! weeks should elnpse between discontinuance of MAO inhibitor therapy :Litd 
initiation of scrtraline therapy and vice versa. _ 

l.incwlid. Linezolid. an anti-infective ugem thut is a nonselective and re
versible .MAO inhibi tor, has been associuted with drug interactions resulling 
in serotonin syndrome, including some associated with SSRls, :lOd potentially 
may also cause NMS-like reactions. Therc('ore. some manufacturers or senra
Jine state that lincwlid should be used with caution in patients receiving ser
traline. The manufaclurer of linezolid slates that , un Ies-o; patient s arc carefull y 
observed for signs and/or symplOms of serotonin syndrome, Ihe drug should 
not be used in patients receiving SSRIs. SOllle clinicians su,ggeslthat linezolid 
only be used with caution and close monitoring in patients concuITClll fy re
ceiving SSRls. and some suggest Ihal SSRI therapy should be discominucd 
before linewlid is initiated and not reinitiated until 2 weeks after line1.Ulid 
therapy is completed. I 

Moclohcmldc. Moclobemide (not commercially available in the US), a se
lective and reversible MAO-A inhibitor, hilS been associated with seroton in 
syndrome, and such reactions have been fatal in several cases in which the 
drug was givcn in combination with the SSRI citalopram or with clomipramine. 
Pending funher experience with such combinntions, some clinicians recom
mend that concurrent therapy with moclobem ide and SSRIs be used on ly with 
extreme caution and that SSRls should have been discontinued for some time 
(depending on the elimination half-lives of the drug and its active metabolites) 
before initiating modobemide therapy. 

Sclcl,\ilinc. Selegi line, a selective MAO-B inhibitur used in the manage
ment of parkinson ian syndrome. has been reponed to cause serotonin syndrome 
wIlen given concurrently with SSRls (e.g., fluoxetine, paroxetine, sertraline). 
Although .~e lcg iline is a selective MAO-8 inhibitor at therapeutic dosages, the 
drug appears to lose its selectivity for the MAO-8 enzyme at higher dosages 
(e.g., those exceed ing 10 mg/kg). thereby increasing the risk of serotonin syn
drome in patients receiving higher dosages of the drug either alone or in com
bination with other serotonergic agents. The manufacturer of se lcgilinc rec
onullcnds 'lIvoiding concurrent selegiline and SSRI therapy. In addi tion, the 
manufacturer of se leg il ine recommends that at least 2 weeks elapse between 
discontinuance of se legili ne and initiation of SSRI therapy. 

Isonia1,id. Isoniazid. an antituberculosi!'l 'agent. appears to have some 
MAO-inhibiting activity. In addition. iproniazid (not commercially available 
in the US), another antituberculosis agent structurally related to isoniazid th at 
also possesses MAO-inhibiting activity. reportedly has resu lted in serotonin 
syndrome in at least 2 patients when given in combination with meperidine. 
Pending funhcr experience. clinicians shou ld be aware of the potential for 
serotonin syndrome when isoniazid is gh'en in combinat ion with SSRI therJpy 
(such as senraline) or other scrotonerg ic agents. 

Tryptophan and Other Sem/onill Precursors Because of the po-
tential risk of serotonin syndrome or NMS-l ike reactions, concurrent usc of 
tryptophan or other serotonin precursors should be avoided in patients receiv ing 
senraline. 

5~HTI Receptor Agonist~· ("Triptans") Weakne.~s. hyperreflexia. 
and incoord ination have been reponed rarely during postmarketing surveillance 
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in patients receiving sumatriptan concomitantly wi th an SSRI (e.g., citalopram, 
escitalopram. f1uo xetinc , f1uvoxamine, paroxetine, sertraline); these reactions 
resembled serotonin syndrome. Oral or subcutaneous sumatriptan and SSRls 
were used concomitamly in some clinical studies without unusual adverse ef
fects. However, illl increase in the frequency of migraine attacks and a decrease 
in the cffectivene!'ls of sumatriptan in relieving migraine headache have been 
reported in a patient receiving subcutaneous injections of sumatriptan inter
millently while undergoing lIuoxeline therapy. 

Clinicians prescribing 5-HT) receptor agonilil<; . SSRIs. and SNRIs should 
consider that 5-HT, receplOr agonists often arc used intermittently and that 
either the 5-HT. receptor agonist, SSRI. or SNRI may be prescribed by a dif
ferent clinician. Clinicians also should weigh the potential risk of serOionin 
syndrome or NMS-like react ions with the expected benefit of using a 5-HT. 
receptor agon ist concurrently with SSRI or SNRltherapy. If concomitantlCeat
mem with sumatriptan or another 5-HT. receptor agonist and slrtraline is clin
ically warranted, the patient should be observed carefully, paniculurly during 
treatment initiation, dosage increases, and following the addition of other ser
otonergic agents . Pmients receiving concomilUnt 5-HT, receptor agonist and 
SSRI or SNRI therapy shou ld be infonned of lhe possibility of serotonin syn
drome or NMS-like reac tions and advised to immediately seek medical a11en
tion if they experi('nce signs or symptoms of these syndromes. 

S;butramillc Because of the possibili ty of developing potentially se
rious. sometimes fa tal serotonin syndrome or NMS- like reactions. sibutramine 
should be used with CaUtion in patients receiv ing scnraline. 

Other Selectil'e Serotonin-reuptake I"hibitors and Selective Se
rotolli,,~ and Norepillephrille-reuptake Inhibitors Concomitant ad
ll1ini;~tration or senraline with other SSRIs or SNRls potentially may result in 
serotonin syndrome or NMS-like reactions and is therefore not recommended. 
(Sec Dosage and Administration: Dosage.) 

Alltipsychotic Agellts and Other Dopamine Antagonists Con
comilUnt usc. or antipsychotic agents and other dopamine antagonists With ser
!raline rarely may result in potentially serious. sometimes fatal serotoni n syn
drome or NMS-like rc:lC! ions. Jr s igns and symptoms of serotonin syndrome 
or ,NMS occur, treatment with senraline and any concurrently administered 
antidopaminergic or serotonergic agents shou ld be immediately discontinued 
and supportive :md symplOmatiC!lreatment initiated. (Sec Drug Interaclions: 
Clompine and sec also Drug Interactions: Pit!lOzide.) 

Tramadol ami Other Seratollergic Drugs Because of the potential 
risk of serotonin syndrome or NMS-like reactions, caulion is advised whenever 
SSRrs, including sertraline, amI SNRls arc concurrchtly administered with' 
other drugs that may arrect serotonergic nc~rotransmilter systems, including 
tramadol and St. John 's worl. (HypericlIlII pe/fora/llm). 

• Drugs Undergoing Hepatic Metabolism or Affecting Hepatic 
Microsomal Enzymes Animal studies have demonstrated Ihat senraline 
induces hepatic microsomal enzymes. In humans, microsomal enzyme induc
tion by senralinc was minimal a~ determined by a small (5%) but statistically 
significam decrease in :mlipyrine hal f-life following senraline administration 
C~OO mg daily) for 21 days . The manufacturers state that this small change in 
antipyrine half-life lrellccts a clinically unimportant change in hepatic metab
olism. Nonetheless. caution should be exercised when sertraline is given to 
patients receiving drugs thal are hepatically metabolized and that have a low 
therapeutic ratio. such as warfarin. (Sec Drug Interactions: Protein-bound 
Drugs and see al so Allticoaguiunts under Drug Interactions: Drugs Affecting 
Hemostasis.) 

Drugs Metaholi:.ed'by Cytochrome P-450 (CYP) 2D6 Senraline, 
li ke many other antidepressants (e.g., other SSRls, many tricyclic antidepres
sants) is metabolized hy the drug-metabolizing cytochrome P-450 (CYP) 206 
isoenzyme (debrisoqui ne hydroxylase). In addition, like many other drugs me
tabolized by CYP:!D6, senraline inhibits the act ivity of CYP2D6 and poten· 
(ially may increase plusma concGtlirations of concomitantly udministered drugs 
that also arc metaholized by this isoenzyme. Although similar intemctions are 
possible with other SSRls. there is considerable variabi lity among the drugs in 
the extent to which they inhibit CYP2D6. At lower doses, scnraline has dem
onstr:l1ed a less prominent in hibitory effect on CYP2D6 than some other SSRls. 
Nevcnheless, even senraline has the potential for clinically important CYP2D6 
inh ibition. 

Concomitunt usc of senraline wilh other drugs metabolized by CYP2D6 
has not been systematically studied. The extent to which this potential inter
action may become clinically imponunt depends on the extent of inhibition of 
CYP2D6 by the nmidepressnnt and the 'therapeutic index of the concomitantly 
adminis!cred dmg. The drugs for which thi s potential interaction is of greatest 
concern are those thut are met:lbulized principally by CYP2D6 and have a 
narrow therapeutic index. such as tricyclic antidepressants, class Ie antiar
rhythmics (e.g., propafenone, lIecainide, encainidel, and some phenothiazines 
(c.g. , thioridazine). II 

Caut ion shou ld be used whenever concurrenl therapy with seriraJine and 
other drugs metabolized by CYP2D6 is considered. Because concomitant use 
of scrlraline and thioridazine may result in increu-'ied plasma concentrations or 
the phenothiazine und increase the risk of serious, potentially fatal, adverse 
cardiac effects (e.g., cardiac lIrrhythmiu-~), the manufacturer of Ihioridazine 
states that the drug should not be used concomitantly with any dmg that inhibits 
the CY P2D6 isozyme. The manufacturers of senraline state that concurrent use 
of a drug met:lboli zcd by CYP:!D6 may necessitate the ndluinistration of dos· 
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ages ofl he olher drug Ihal are lower than those usually prescribed. Funhennore. 
whcncver scnmline therupy is disconlinued (and plasma concenlr.uions or ser
tfilline are decreased) during concuncntthefilpy with another drug metabolized 
by CYP2D6. an increased dosage of the concurrently administered drug may 
be necessary. 

Drugs Metabolized by Cytochrome P-450 (CYP) 3A4 Although 
se nralin~ can inhibit the cytochrome P-450 (CYP) 3A4 isoenzyme. results of 
in vit ro and in vivo stud ies indicate thut the drug is a much Icss potent inhibitor 
of this enzyme than many other drugs. In an in vivo drug interaction study. 
concomitant use or sertml ine and the CYP3A4 substrate. carbamazepine, under 
steady-stale conditions had no effect on plasma coocentrutions of carbamazc
pinc. 111e manufad urers of sertmline Slate Ihallhe.sc datu suggest that Ihe extem 
of scnralinc's inhibition of CYP3A4 activity is unlikely to be of clinical im
portance. However. a marked increase in plasma concentr:uions (ranging from 
H0-250%) and bone' marrow suppression developed within 1-2 mont hs of in
iti uting sertmline in a patient pn!viously swbilized on carb.lmazepinc and Ile
cainidc1thernpy. Although the precise mech:misrrl for this possible interaction 
and the role of the cytochrome P-450 enzyme system ure unclear, some clini
cians recommend lilal carbamuzepine concentrations be monilOred during con-
comitant scrtraline IherJpy. I ' 

Resulls of an' in vivo drug interaction study with cisapride indicate Ihm 
concom itant usc of scrtraline (200 mg daily) induces the metabolism of cisa
pride; penk plasma concentrnlions and area under the pl:lsma concelllralion
time curve (AUc) of cisapride were decrea'ied by about 35% in the study. 
However. Ihe manufacluren; of scrt rali ne state that the extent of sertraline's 
inhibition of CYP3A4 activitx is unlike ly to be of clinical impon.ance. 

Results of :.mother drug interaction study in which sertraline \Vus used con
comilUntly with terfenadine '(no longe~ ,commerci [J.\ly available in the US)' a 
drug' mctabolized princip:llly by the cytochrome P-450 microsomal enzyme 
system (ma inly by the CY P3A4 isoenzyme). indicate th:n concurrent use of 
sertraline did 1101 increase plasma conccntr~tions' of terfenudine and. therefore, 
the manu facturers stale tl1:1t these duta suggest that thc extem of senraline's 
inhibition of CYP3A4 ac'liv;ty is unlikely to be of clinical importance. I-Iow~ 
ever. the manuracturer of astemizole (no longer commercially avai lable in the 
US) :unl some clinicians state that until the clinical importance o fthesc lind ings 
is established. concomitant use of $ertruline with aSlemizole or terfenadine is 
not recommended s ince .'iuhst:mtially increased plasma concentrations of un~ 
changed aSlemizolc or terfenadine could occur resulti ng in an increase'd risk '01' 
seriow; adverse cardiac effect.~. \ 

• Tricyclic a nd Other Antidepressants 111c 'exlen lto which SSRI 
i ~teractions with tricyclic antidepressants may pose clinicnl problems depends 
on the degree of inhibition and the pharmacokinetics of the scrotonin-rcuptake 
inhibitor involved. In hcallhy individuals. sertraline lws been shown to sub
stlllli ia lly reduce the cJeomnce o rt wo tricyclic antidepressants. desipramine and 
imipramine. 111is imeraction appears to result rrom senralinc-induced inhibi
tion of CYP1D6. Thus. the munufueturers and some clinicians recommend that 
caution be e~erc isea during concu rrent use of tricyclics with sertralinc sincc 
senraline may inhibit the metabolism of the tricyclic :mtideprcssanl. In uddi
tion. plasma tricyclic concentrations may need to be monitored lind the dosage 
of It he tricyclic reduced during concomitant administration. (Sec Dosage and 
Administration: Dosage and sec also Drugs Metabolized by Cytochrome P-450 
[eyp] 2D6 under Drug Interactions: Drugs Undergoing Hepatic Metabolism 
or Affecting Hepatic Microsomal Enzymes.) 

Clinical experience regarding the optimal timing of sw itching from other 
antidcpressanls 10 sertraline therapy is limiled. lllerefore. the manufacturers 
recommend thm C:lfe ond prudent medical judgment be cxefcbcd when sw itch
ing from other antidepressants 10 sertrJlinc. particularly from long-:lcting 
agent s (e.g., fluoxetinc). Pending further expcriem:e in p:ltients being trans~ 
ferred from thempy wi th another alllidcpressam to sertmline :md as the clinical 
situati on permi ts, it generally is recommended that the previous :1II1idepress:lnt 
be discontinued according to the recommended guidelines for the specific :In
thJepressant prior to initiation tJr sertraline therapy. (S..:e Drug Interactions: 
SerOlollergic Drugs.) 

• Protein-bound Drugs Because scrtruline is hi!lhly protein bound . the 
drug theoTCtically cou ld be displaced from binding sites by. or it could displace 
from binding s ites. other protein-bound drugs such as oral :mlicoagulants or 
digitoxin. In vitro studies to date have shown that se rtraline has no effect on 
the protein binding of 2 OIher highl y protein-hound drugs. propranolol or war
furin ; thesc fi ndings also huve been confirmed in clinical studies. However, 
pending further accumulation of duta, paticnts receiving scrtraline concomi 
tantly with lIny highly protein-bound drug should he onserved for potenlial 
adv..:rse effec ts associntcd with combined therapy. (Sec Anticoagu lants under 
Drug Interactions: Drugs Affecting Hemostasis.) 

• Drugs Affecting Hemostasis A1Jticoaguiallls In a study com
paring prothrombin time AUC ({}-120 hour) following a dosc of warfurin (0.75 
mg/k!l) or placebo prior 10 anc..l a fl er 2 1 days of either sertmiine (50-200 mg 
daily) or placebo. prOlhrombin lime increased by :In avemge of 8% compared 
with baseline in the sertmline group and decreased by on nverJgc of 1% in 
those receiving placebo. In addit ion. the nonnal izalion of prothrombi n time 
was slightly de layed in those receiving ser1raline when compared with those 
receiving placebo. Because the clinical importance of these limlings is not 
known, prothrombin time shou ld be moniwred carefully whenever senmline 
therapy is initiated or discontinued in patients receiving anticoagulants. (Sec 
Drug .Interactions: Protein-bound Drugs.) 
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Other Dmgs That Illterfere ",ith Hemostasis Epidemiologic ca'ie~ 
contro l and cohon design s tudies that have demonstrated an association be
tween sclective serotonin-reuptake inhibitor therapy and an increll.'icd risk of 
upper GI bleedi ng also have shown that concurrent use of aspi rin or OIher 
nonsteroidal unt i ~i nf1 ammatory agents substantially increases the risk of Ol 
bleeding. Although these studies focused on upper GI bleeding, there is some 
ev idence suggesting that bleeding at other sites may be similarly potentiatcd. 
The pr..:cise mechanism for this increased risk remains to be clearly estublished; 
howevcr, serotonin release by platelets is known to play an imporlUnt role in 
hemostasis. and selectivc seroton in-reuptnke inhibitors decrea.~e seroton in up
takc from thc blood by platelets, thereby decreasing the amount o f serotonin 
in platcl..: ts. Palients receiving se rtraline shou ld be cautioned about the con
comitant use of drugs that interfere with hemosla'iis. including aspirin and other 
nonsteroidal nnti-inllanlmatory agent s. 

• Alcohol Sertraline administriuion did nO! potentiate the cognitive and 
psychommor effects induced by ;11cohol in healthy indi viduals. In addition, no 
apparen t additive eNS depressant effects were observed in geriatric patients 
receiving sertrulinel togelher with nwdef:]tc :lmoUJl ts of alcohol. Nonetheless, 
the manufacturers state that concurrent usc oF lserITaline and ulcohol is nO! 
recommended. I , 
• Electroconvuls ive Therapy The effects of scrtmline in conjunction 
with clcclroconvu lsivc thempy (ECf) have not been evaluated 10 date in c1in~ 
ical studies. 

• Cimelidine In a study evaluating thc cffect of the addition of a s ingle 
dose of sertr:llinc ( IOO mg) on the second of H days of cimetidine administration 
(800 mg dui lyl, the mean 'AUC, peak concentrmion • . and elimination half-life 
of scrtmline increased substantially (by 50, ~4, and 26%, respective ly) com
pared with ·lht: placebo group. The clinical imponance of these changes is 
unknown. 

• Ben7.0diazcpines In a study comparing thc disposition of diazepam 
:Idmioislercd IV before :md after 21 days of sertraline therapy (dosagc titrated 
from 50- 200 mg daily) or placebo, th..:rc was a 32% decrease in diazepam 
clearance in thc scrtraline recipients and a 19% decrease in those receiving 
pl acebo when compared with baseline. Thcrc was a 23% increa$C in thc time 
10 maxima l plasma concentration for desmethyldiaztlpam in the scrtraline group 
compareu with a 20% decrease in the placebo group. The clinical importance 
of thcsc findings is unknown: however. they suggest that scrtraline and N
desmethylsertralinc' arc not likely to suhstantiallr inhibit the CYP2C I9 and 
CYP3A3/4 heputic 'isoenzymes involved in the metabolism of dinzepam. 

• Clolapinc Concomitant usc of SSRIs such as senra lil1C in pUlicms re
ceiving cl ozapine can increase plasma concelllr~ tions of the ahtipsychOlic 
agem. In a sludy in schizophrcnic patients receiving clozapine under steady
slalC conditions. initiat ion of p:uDXetinc therapy fesultC1.l in on ly minor cll;ln~es 
in plasma concentrations of c10zapinc ;Ind ils metabolites; however. initi:.tion 
o r Iluv()x:unine thempy resuhcd in increases that were threefold compared with 
base li ne. In other published reports. concomithnt usc of c10zapine and SSRls 
( l1 uvo~aminc. paroxetine, sertruline) resulted in modest increases (less than 
twofold) ill clowpine and melUbolitc concentrations. The manufacturcr of c1o~ 
zapine stutes that caution should be exercised and patients closdy mon itored 
if c1()zapille is used in patients receiving SSR ls. and a redLiction in clozapine 
dosage shou ld be considered. (Sec Antipsychotic Agents 3l1d Other Dopami ne 
Anlagonists under Drug Interactions: SerolOnergic Drugs.) 

• Lithium In a placebo-cont rolled trial . Ihe adminislrJtion of 2 doses of 
sertralin..: did nol substantiall y a lter steadY-Slate plasma lithium conccntrations 
or Ihe renal c1eamnce of li thium. Pending funher accumu la tio~ of data, how
ever, th..: manufacturers recommend that plasma lithium concentrations be mon
itored following initiation of sertralille in ,Paticnts receiving lithium and thaI 
lithium dosage be adjust..:d accordingly. In addition, because of tlte polential 
risk of serotoni n syndrome or NMS-like reactions, caution is advised du ring 
concurrent scrt raline and lithium usc. (S'ec Drug Interactions: Serotonergic 
Drugs.) ,I. 
• H y poglycemic Drugs In a plucebo~eontrolled study in healtby male 
voluntc..: rs. sertmline administralion for 22 days (including 200 mg dai ly for 
the IInnl 13 days) caused a small but slalistica lly s ignilicant decrease ( 16% ) in 
the clearance of a I -g I V dose of tolbutumide compared with bu.~cI inc values 
and an increase in the terminal e li mination hulf~life (from 6.9 to 8.6 hours). 
TI1C decrease in clearance was,nOl :tccompanied by any substantial changes in 
the ,plasma protein binding or the apparent volume of distributiofl of ta l but
amid,c. which suggests that the change in tolbutamide clearance may be caused 
by a slight inhibi.tion of the cytochrome P-450 isoenzymc CYP2CY/IO when 
sert ra line is given in the maximum recommended dosage. The clinical jmpor
tance or these findings remains to be de(ennined. 

• Digoxin In a placebo-controlled trial in healthy voluntee rs, scr1raline 
administration for 17 days <including 200 mg daily for the final 10 days) did 
not a lter serum digoxin concentrations or renal c1curnnce of digoxin. The results 
o f this study suggest (hat dosage :ldjustmenl of digox in may not be necessary 
in patients receiving concomi tant senruline. 

• Atenolol In a double-blind. placebo-controlled, r:lOdomizcu, crossover 
study, a single. 100-mg dose of scrtraline had no effect 00 the .a-adrcnergic 
blocking activity of atenolol when udministercd 10 a limited number of healthy 
males. 
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Sertraline 

• Amiudarone A decrease in the pl:lsma concent rations of umiodarone 
and its active metabolite. desmethylamiodarone. to 82 and 85% of the baseline 
values. respectively, occurred in one patient fo llowing the discontinuance of 
scnmlinc and carbamazepine lhentpy. suggesting that sertruline may have been 
inhibiting the metabolism of amiodarone by CY P3A4. 

• Phenytuin In a mndomizcd, double-blind, placebo-controlled trial, 
chronic udmi nistr.u ion of high dosages of senraline (200 mg daily) did not 
substantially affect the pharmacokinetics or phannacodynamics o f phenytoin 
when the 2 drugs were given concurrently in healthy volunteers. However, 
substantial reduc tions in plasma sertruline concentrntions have been observed 
in senral ine-trcmcd patients concurrently receiving pheny toin: it was suggested 
that induction of the cytochrome P-450 isoenzymes may be res ponsible. In 
addition. concurrent administration of sertraline and phenytoin reponedly re
sulted in elevUled phenytoin concentrations in 2 geriUlric patients. Pending 
further accumulation of data. the manufacturers and some clinicians recom
mend thut plasma' phenytoin concentrations be monitored fo llow ing initiation 
of senraline thempy and thm phenytoin dosage should be adjusted as necessary. 
particularly in patients with multiple underl ying medical condi tions and/or 
those rece iving multiple concomitant drugs. 

• Pimozide Concomitant use of sertraline and pimuzidc has resulted in 
subst;lIltial increases in peak plasmll concen trations and area under the plasma 
cOllcentration-tim!! curve (AUC) of pimozide . In une controlled study, admin· 
istrmion of a single 2-mg dose of pimozide in 'individuals receiving senrulinc 
200 mg daily resu lted in a mean increase in pimozide AVC and peak plasma 
conc!!ntrations of about 40%. but was Ilot associall_od with changes in ECG 
parameters. The effects on QT interval and phurmacok inctic parameters of 
pimozide admini stered in higher doses (i.e., doses exceeding 2 mg) in combi
nation with sertralinc arc as yet unknown. ConcomjlOlnt use of sertraline and 
pimozide is contraindicated because of the low thempeutic index of pimozide 
am] because the reponed interaction between the 2 drugs occurred a t a low 
dosc of pimozide. The mechanism o f this intcraction is as yet unknown. (See 
Antipsychotic Agenls and Other Dopamine Anwgonisls under Drug Interac
tions: Serolonergic Drugs.) 

• Valproic Acid The effect of sertrulin~ on plasma va lproic ac id con
centrntillns rcmain .~ to be eval uated in clinical .~ Iudies. In the absence of such 
data, the manufacturers recommend monitoring plasma valproie acid concen
trations follow ing initiation of sertra line therapy und udjusting the dosage of 
valproic ac id as necessary. I, • I 

Acute Toxicity 

• Pathogenesis The acute lethal dos~ of scrtraline in humans is not 
known. One putient who ingested 13.5 g of senralinc alone subsequently re
covered. However. death occurred in another palient who ingested 2.5 g of the 
drug alone'. I I 

In gt!nem l. o\'crdt1~age of senraline may be expt.'Ctcd th produce !!ffecls that 
are extensions of the drug's phannacologic and adverse effects. The most com
mon signs and symptoms associaled with nonfata l sertmline overdosage include 
somnolence . nausea. vomiting, tachycardia. dizziness. agitation , and tremor. 
Other adverse events observed in patients who received overdosages o f sertra
line (alone or in combination with otJler drugs) include bradycnrdia. bundle 
branch block. coma, seizures, del irium , hallucinations, hypertens ion. hypoten
s ion. manic reaction. pancreatitis. QT-interval prolongation. serotonin syn
drome. stupor. and syncope. Prolonged tachycardia . hyperte ns ion, hallucina
tions. hypertilennia. tremors oflhe extremi ties. and skin flushing have occu rred 
in a child ;lfter acckknlal scrtraline ingest ion: the readion resembled seroton in 
syndrome. Flushing. anger. emotional lability, and distractability deve loped 1 
hour afte r an mJuit female ingested :2 g of st.!rtraline: recovery was uneventful 
apart from watery bowel movements . ' 

• Treatment Becau~e fatalities ami severe toxicity Imve been reported 
\vhcn sertralinr,! W:l~ ingcstc1d alonc or in combimHion with other drugs and/or 
alt:ohol. the manufacturers a~d some clini cians recommemJ th:tlllny overdosage 
involving sertraline be Illamlged aggressively. Clinicians also should consider 
the possibility of serotonin syndrome or NMS- likc reactions in patients pre
senting with similar clinical features and a recent history of se rtraline and/or 
ingestion of other serotonergie agents and/or antipsychotic agents or other do
pamine antagonists. (Sec Cautions: Precautions and Contraindications and sec 
also Dru!,! Interact ions: Serotonergic Drugs.) . 

Management of senraline overdosage generally invo lves symptomatic and 
supportive care. A palent a irway should be established and maintained. and 
adequ::ue oxygenation and ventilation should be ensured . ECG and vital s ign 
monitoring is recommended fo llowi ng acute overdosage with the drug. al
though the value of ECG monitoring in predicting the severity o f scrtra linc
induced cardiOlox icity is not known. (Sec Acute Toxicity: Manifestiltions. in 
the Tricycl ic Antidepressants General Slatement :28: 16.04.28.) There is no spe
cific antidote for scnraline intoxication. Becuuse suicidal ingestion often in
volves more than one drug. clinicians treating senmline overdosage shou ld be 
alert to possible manifest:l!ions caused by drugs other (hun serimline. 

If the patient is comatose, having se izures, or lucks the gag rel1ex , gaslrit 
lavage may be perfanned if an endotracheal tube with cuff inflated is in place 
to prevent aspiration of gastric contents. Since ndministration of uctivated char
cau l (which may he usedl in conjunct ion with sorbi tol) mny be :IS effective as 
or more effective than induclinn of emesis or gnstrif.: !;\vuge. it s use has been 
recom mendeu ei ther ill the initial mnnllgemenl of sertraline overdosage or fol-
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lowing inductioo of emesis or gastric luvagc in pmients who ha .... e ingested a 
potentiully toxic quantity of the drug. 

I Limited data indicate that sertraline is not appreciably removed by hemo
dialysis. Because of the large volume of distribution o f senralinc and its prin
cipal metabolite. peritoneal dialysis. forced diures is. hemopcrfusion. and/or 
eltchange transfus ion also nre likely to be ineffective in remm·jng substantial 
amounts o f senmline and N-desmcthylscrtr.t1ine from the body. 

Clinicians should consult a poison control center for additional infonna,1.ion 
on the management of senraline overdosage. 

Chronic Toxicity 
Senraline has not been studied systematica lly in animuls or humans to 

deteonine whether, therapy with the drug is associated with abuse. tolerance, 
or physicnl dependence. 

The premarketing cli ni cal experience with serlraline did nOI reveal any 
tendency for a withdrawal syndrome or any drug-seeking behavior. Howeve r, 
fatigue, severe abdominal cramping, memory impainnent. and influenza-like 
symptoms were reported 2 days following abrupt discontinuance of se rtraline 
in one pati t;nt : when sertraline was restarted. the symptoms remitted. Electric 
sllOSk-likc sensations oct:urred in another putient I day "fter the last adminis
tered dose of sen~aline: these sensat ions became less intense and even tually 
dis~ppeared 13 weeks after scrtruline tlter:lpy was discontinued. When cva lu
ating these cases and those reported with OIher serotonin-reuptake inhibitors. 
it appears that a withdrawal syndrome may occur within .~ever.ll days foll ow ing 
abrupt di scontinuance of these dmgs. The most commonly observed symptoms 
are those that resemble influenza, such as fa ti gue. s tomach c9mplaims (e.g .. 
n;~usea). dizziness or lightheadedness, tremor, anxiety. chill s, sweating. and 
incoord inalion. Other reported symptoms include memory impainnent. ilL"om
nia. parcsthe::.: ia, shock-like sensations, headache. palpitations. agitation. or ag
gression. Such reactions appear to be self-limiting and improve over I to sev
eral weeks. Pending further experiellcc , serimline lilerapy shou ld be 
discontinued gradually to prevent the possible development of withilr:lwul re-
actions. " I 

As with olher CNS-nctive dmgs. clinicians should t:arefully evaluate pa
tients for a history or substance ahuse prior to 'initiati ng sertraline therapy. If 
senraline thempy is initiated in p;lIi~n t s with a history of substance abuse. such 
patients should be monitored cldsely for signs of misuse or abuse of the drug 
(e.g., development of tolerance, usc of increasing doses. drug-seeking hehav· 
ior) . I , . 

The potential for misuse of sertraline in palients with concurrent eating 
disorders and/or those who may seek the drug for its appetite· suppressant ef
fects also may be cons idered. , 
Pharmacology 

The phaonat:ology of 'kertraline is complex and in Illaoy ways resembles 
that of other antidepresb nt agents. particul"rly those agents le.g .. Iluoxeline, 
fluvoxamine , paroxetine , clomipmmine , trazudone) that predominant ly pOlen
tiate thc phannacologic effects o f serotonin (5-1·ln. Like other selective sero
tonin-reuptak'C inhibitors (SSRls). scnraline is a potent and highly selective 
reuptake inhibitor of serolonin afld has liltle or no crfect on other neurutrans· 
mille rs. 

• Nen'ous System Effccts The precise mechanism of antidepressant 
:lction of senraline is unclear. but the drug has been shown to selecti vely inh ibit 
lhe reuptake of serotonin at the presynaptic neuronal membrane. Sertraline
induced inhihition of serotonin reuptake causes increased synaptic concentra
tioos of serotonin in the CNS. resulti~g in numerous functional cJliInges asso
ciated with enhanced serotonergic lIcurotransmission. Like other SSRls (e.g .. 
Huoxetine . fluvoxamine . paroxctine). scrtr;lline appears to have only very weak 
effet:ts on the reuptake of nhrepincphrine or dupamine and docs nOi exhibit 
clinically impOrlllnt anticholinergic, :mtihistmninic. or adrenergic {a j • a~. (3) 
hlocking activity al usual therapeutic dosages. I 

Although the mechanism of antidepre5salll action of ilntidepressant agents 
may involvc linhibition of the reuptuke 01' various neurotrammitters (i.e., se
rotonin, norepinephrin!!) :.11 the presynaptic neuronal membrane. it has been 
suggested Ihat postsynaptic receptor modiJicatioll is mainly responsible for the 
antidepressant action observed during long-teml administration of antidepres
sant agents. During.long-teon therapy wi th most antidepressants (e.g., tricyclic 
ant idepressants. monoami n!! ox idase IMAOI inhibitors). these adaptive 
changes mainly consist of subsensitivilY of the noradrenergic adenylute cyclase 
system in associalion with a dccreusc in the number of p -adrenergic receptors: 
such erfects on noratirenergic receptor function are commonly referred to as 
"down regulation." In animal studies. lnng-tenn administration o f scnraline has 
been shown to downregu late noradrcn'ergic receptors in the CNS as has been 
observed with many other cl inically effecti ve antidepressants. In addi tion, some 
antidepressants ~ c.g ., amitriptyline) reponed ly decrease Ihe number of scroto
nergic (5-HT) binding s ites following t:hronic adm ini stration. Although 
changes in the density of type ::! serotonergic (5-HT2) binding sites were nOl 
observed during chronit: :Idminislratioll of senraline in animals in one study, 
(he drug chused desen:;itization of the 5·HT" receptor trammembrane signaling 
system: tile clinical important:e of these findings requires further study. 

TIle pret:ise' mechanism of ""ion that is responsible for the efficacy of 
senraline in the trc;\Iment of obsessive·compulsive disorder is uoclear. How
ever, because of the potency 0[' clmnipramine and other se.iective serotonin
reuptakc inhibitors (e.g .. fluoxoti ne, flu voxamine. paroxetine) in inhibitiog se-
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rolonin reuptake and their cfficacy in thc tremment of obsessive~compulsivc 
disorder. a serotonin hypothesis has been developed to explain the pathogenesis 
of the condition. The hypothesis 'postulates that a dysrcgulation of serolOnin is 
responsible for obsessive<ompulsive disorder and that sertraline and these 
other, agents arc effective because they corr~ct this imbalance. Although the 
available evidence suppons the serotonergic hypothesis of obsessive-compul
sive disorder, additional studies arc necessary, to confinn this hYPQ[hesis. 

Serotonergic mechanisms ralso appear to be involved at least in pall in a 
number of other phamlacolagic effects associated with selective serotonin
reuptake inhibitors, including sellraline. such as decreased food intake and 
altered food selection ,IS well as decreased a!fohol iniukc. '· J 

Serotollergic Effects Sertraline is a highly selective inhibitor of se
rotonin reuptake at tile presynaptic neuronal membrane. Sertr.Ilinc-induced in
hibition of serotonin reuptake causes increased synaptic concentrJtions of the 
neurotransmiller, resulting in numerous functional changes associmed with en
hanced serotonergic neurotransmission. 

Data from in vitro studies suggest thaI sertraline is more potent than flu
voxamine. fluoxctine, or clomipramine as a serotonin-reupwke inhibitor. Like 
some' other serotonin-reuptake inhibitors, sertraline undergoes metabolism via 
N-demethylation to foml N-desmethylsertraline, the principal metabolite. Data 
from in vivo llnd in vitro studies have shown that N-desmethyl serlraline is 
approximately 5- 10 times less potent as an inhibitor of serotonin reuptakc thun 
sertraline; however. the metabolite retains seled ivity for serotonin reuptaKc 
compared witti either norepinephrine or dopamine reuptake. 11 

At therapeutic dosages (50--200 mg daily ) in healthy individuals. sertraline 
has been shown to inl1ibit the reuptakJ of serptonin into platelets in a dose
dependent manner: Like other serotonin-reuptake inhibitof'!oi, sertraline inhibits 
the spontaneou ~ firing of serotonergic ne urons in the domil mphe nucleus. In 
virro data have demonstrated that sertrhline' has substantial affinity for serota'! 
nergic (5-HT1',\ . 5-HTw: 5-HT~) receptors. I' r 

I' I . . 10 I I 
EffeL'ls Oil Other NelirotrallslJl~tters LIke other serotonm-reuptake 

inhibitors. scrtmline has been shown 10' have lillie or no activity in inhibiting 
the reuptake of norepinephrine. In addition. the drug has demonstrated a sub
~iahtially ,hi gher selectivity ratio of serotonin-to-norepinephrine reuptake inj 
hibiting ,lctivit \' than fluoxetine or tricydic antidepressant agents! including 
clomipramine. • , 'L 

Although sertraline has only weak activi ty in inhibiting the reuptake of 
dopamine, the relative selectivity of sertraline for inhibiting serotonin reuptake 
rel illive to dopamine reuptake appears to be somewhat less than that of fluox
etine, Iluvoxaminc. zimeliliine, or clomipramine. In addition. sertraline does 
not inhibit monoamine oxidase. 

Unlike tricyclic and some other nntidepressams, sertraline does not exhibit 
clinically importam anticholinergic. a- or .f3-adrenergic blocking, or antihista
minie acti vity at usualtherupcutic dosages. As a result. the incidence of adverse 
effects commonly associated with blockade of muscarinic cholinergic ~eceptors 
(e .g .. dry mnutll, blurred vision, urinary retention. constipation,'confusion), (1-
adrenergic receptors (e.g .. onhostatic hypotension). ,md hisfamine HI - and H~
receptors (c.g., sedation) is lower in senraline-treated patient~ . In vitro sludies 
hayeldcmonstratcd that sertmline docs nol possess clinically imporyant affinity 
for £l 1- or £l~ ~adrenergic, .a-adrenergic. histaminergic, muscarinic, GABA\ b'en
zodiazepine,' or dopaminf receptors. 

,Effects Oil Sleep Like tricyclic and most other antidepressants, serlm-
line suppresses rapid eye movement (REM) sleep. Although not clearly estab
lished, tl iFre is s'ome evidence that the REtyt-suppressing effecls of antidepres
sant agenls may contribute to the antid,epressant activity of Ihese drugs . In 
animal ,studies, sertraline suppressed REM sleep: the drug appears to reduce 
the amount of REM sleep by decreasing the number as well as the duration o( 
REM episodes. Althoug~ the precise mechanism has ho~ been Jully elucidated. 
results of animal studies indicate thut sertraline's effecL~ on REM sleep are 
serotonergically mediated. " 

Effects on EEG Limited data currently are available regarding the 
effeclS of sertraline on the EEG. EEG changes in healthy individuals receiving 
single, IOO-mg doses of sertraline resembled the EEG profiles of patients re
ceiving desipramine-type antidepressants (increased alpha and decreased bUI 
accelerated delta activity) and suggest improved vigilance and psychometric 
perfonnance. In individuals receiving higher single doses (200 and 400 mg) of 
the drug. sertmline produced EEG changes similar to imipramine-type anti
depressants (reduced alpha and low betll activity and increased theta and fast 
beta activity), which reflect vigilance changes of the dissociative type and there
fore possible sedative activity. 

Effects 011 PS'ycllOlIlotor FUllctioll SJ rtraline does not appear to 
cau.~e clinically impollant sedation and 'does not interfere with psychomotor 
perronnance. The drug did not appear to hav~ any adv~rse effects on psycho
motor performance when given to healthy women in single doses up to loil 
mg. In healthy individuals over 50 years of age. single, IOO-mg 'doses of ser
traline increased the critical flicker fusion frequency slightlyland the,subjective 
perception of sedation; however. the drug had no depressant effect on objective 
tests 6f psychomotor perfom1ance. In addition, no adverse effects on psycho_I 
motor perfonnance were observed in geriatric indivi duals who received the 
dru,g in a controlled study. " • 

• Cardiovascular Effects Sertraline appears to have lillie effect on the 
ECG. Data from controlled studies indicate sertraline does not produce clini-
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cally important changes in heart rale. cardiac conduction. or other ECG param· 
eters in depressed patients. II. 

• Effects on Appetite and Body Weight Like some other seroto-
nergic agents (e.g., fenlluramine [no longer commercially :\vail:lble in the US) , 
Iluoxetine, zimelidine ). sertraline possesses anorexigenic activity. Limited data 
from animal studies suggest that fenlluramine has been the most effective in
hibitor of food intuke followed by fluoxetine and then sertraline. Although the 
precise mechanism has nOI been clearly established, results from animal studies 
indicate that sertraline's appetite-inhibiting action may result at least in pan 
from serolOnin-reuptake blockade and the resultant increase in serotonin avail
ability at the neuronal synapse. Because sertraline 's anorc.x igenic activity was 
not antagonized by prior administration of serotonergic antagonists. other 
mechanisms also may be involved but require further study. Following admin
istration of single doses of sellfaline in meal-fed animals! food intake was 
reduced in a dose-dependent manner. At a dose of 3 mg/kg, the reduction in 
food inlake was substantially reduced and higher doses of 10 or 30 mgJkg 
reduced food intake by 45 or 74%. respectively. 

Sertrnline therapy has resulted in dose-dependent decreases in body weight 
in animals receiving the drug for 3 days; Ihe weight loss was not accompanied 
by any overt signs of rb ~havioral abnonnality. Sertraline thempy alsq has re
sulted in decreases in body weight in individuals receiving the drug. Ho}vever. 
weight loss is usually, minimal and averaged about 0,45-n.9 kg in individuals 
treated with the drug in controlled clinical trials. (Sec Cautions: Metabolic 
Effect.': and sec also Cautions: Pediatric Precautions.) Rarely. weight loss has 
required discontinullnce of therapy: 

• Effects on Alcohol Intake Like some other semtonergic agents, ser
trallne produces a substantial decrease in voluntary alcohol intake in lmimals. 
Because serotonin appears to be involved in (he regulation of alcohol intake, 
it has been suggested that selective serotonin-reuptake inhibitors may allenuate 
alcohol consum~tion via enhanced serotone'rgic neurotransmission. (Sec Cau-
tions .) ,. i' 

• Neuroendocrine EffectS' Lidtited data currently are available regard
ing the effects of sertraline on thc endocrine system. In one animal study, 
sertraline did not demonstrate substantial neuroendocrine effects at a dose that 
substantially reduced ,gross activity. I ! , 

Although a causal relationship ha~ not .been established, hypothyroidism, 
decreased serum thy~o'xine concentrations. and/or increased s~rum thyrotropin 
(thyroid-stimulating hormone. TSH) concentrations lJ:lve been reported in a 
limited number of sertraline patients, some of wh6m were receiving thyroxine 
concurrently. (See Cautions: Other Adverse Effects and also see Precautions 
and Contraindications.) ; • , f1 ' 

O ' EIT ;j . I . . . 
• ther j , ect~ , Senr~llIle appears 10 have il weak UriCOSUriC effect: 
mean decreases in serum uric acid of approximately 77~ have bcen reported in 
patients recs iving the drug. The clinical importance of tht-~e findings is un 
known. and there have been I1q reports of acutq renal ,failure associated with 
the drug. (See Cautions: I;'rccau\ions and Comraindi,cations

j
) t 

Pharmacokinetics .rJ 1'.:11 .1. j , 

In all human studies described in the PHannacokinetics section, sertralinc 
was administered as the hydrochloride salt: dosages and concentrations arc 
expressed in tenns of sertraline.' ,.!!. , J 

I I 'I ",. 
• Absorption Scrtraline appears to be slowly but well absorbed from the 
G1 tract following or~ 1 administ,r?ti~~~ The OHII pioavailaqi1itx of s7rtraline in 
humans has 1J0t been fully elUCidated to dal~ because a preparatIOn for JV 
admiry ist ~ati~n is not availahlr: However. the relati,Y,e proI;XJr1ion of an oral dose, 
that reaches systemic circulation unchanged appears to he relatiyely small be
cause sertraline undergoes extensive flrst-pass metaholism. In animals. the oral 
bioavailability of serir'aline bilges from 22- 36?&. The manufacturers state thar 
the bioavailability of a sing le 'dose of sertralinc ' hydrochloride tablets is ap: 
proximate Iv equallb th'at of an eqq!valcnt dose of sertraline hydrochl~ride oral 
solution. lri a studv in healthy . adults who received a single lOO-mg do~e of 
scrtraline as a tabl~t or dral 'solution.rthe 'sol ution jto tablet ratios of the mean 
georhetric AUe and peak plasma cOl\centratibn' were 114.8 and 120.6%. re-
spectively.. . I I" j, ,I, 1 

TIle effect of 'food on the absorption of sertraline hydrochloride given as 
tablets or the ? ral solution has be'cn ; tudied in single-dose studies. Adminis
tration of ,; sertraline hydrochloride tablet with food slightly increased th6 area 
under the concentration-dme curve (AVe) of sertraline. increased peak plasma 
concentrations by 'approxir;nqtely 25%, and decreased the ti,me to achieve peak 
plasma concentrations from about K 10 5.5 hours. Administration of sertraline 
hy&ochl~ride orill so~utjon \ vith 'fOlxl increased the time to achic.Ye peak,plasma 
concentrations from ~ . .Q LO 7.0 houfs . . , I 1'1 , '/ t, 

peak, plasma ,~ertralinc concentrations usually o~cur within 4.5- 1:\ .4 hours 
follo,wing oral administr:uipn of 50--200 mg once oaily for 14 days. Peak 
plasma sertnlline~concenlr:llions following administra)ion of single oril l doscs 
of 50--20D mg arc proportional and linearly related to dose. Peak plasma con
centrations and tbioavailability are ,inereased in geriatric individual s. 

Following multiple dosing, steady-stilte plasma scrtraline c~ncentration s 
slwuld be achieved after approximately I week of once-daily dosing. When 
comp:lfed with a single dose, there is an approximate twofold accumulution of 
sertraline after mUltiple, daily dosing in dos:tges lranging from 50--200 mg daily. 
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Sertrallne 

N-Desmethy lsertrulinc. scnraline's principal mewbolite. exhibits time-relnted. 
dose-dependent increases in AUe (0-14 hour), peak plasma concentrations. 
and trough plasma concentrations with about a 5- to 9-fold increase in these 
parameters between day I and 14. 

As with other serotonin-reuplake inhibiton;, the re lationship between 
plasma sertraline and N-desmethylsenraline concentrJ.tions and the thcmpeut ic 
andlor toxic effects of the drug hus not been clearly eSlablished. 

• Distribution Distribution of senmlille and its metabolites into human 
body tissues and nuids has not been full y characte ri zed. However, limited phar
macokinetic data suggest that the drug and some of its metabolites arc w idely 
distributed in body tissues. Although the apparent volume of distribution of 
senraline has not been determined in humans, values exceeding 20 L/kg have 
been reponed in rats and dogs. TIle drug crosses the blood-brain barrier in 
humans and animals. 

At in vi tro plasma concentrations ranging from 20--500 ng./mL, sertraline 
is approximately gg% bound to plasma proteins , principally 10 albumin ami 0'1-

acid glycoprotein. Protein binding is independent of plasma concentralions 
from 20--2000 mcg/mL. However, senraline and N·desl11ethylsertraline did not 
alter the plasma protein hinding of 2 other highly prote in bound drugs, warfarin 
or propranolol. aI concentrations of 300 and 200 ng./mL, respectively. 

Se rtmlinc and N-desmethylsertraline are distributed inlO milk. In a study 
involving 12 lactating women who received oral dosages uf sertraline ranging 
from 25- 200 Illg daily, buth scrtraline and N-deslllrlhylscnraline were present 
in a ll breast milk samples . with the highest conccntr.ltions observed in hind 
milk 7-10 houn; after the malemal dose. Detc.:table concentrations of sertraline 
were found in.1 and N-dc."methylsertraline in6, respectively, out of II nun;ing 
infants. 

• Eliminalion TIle elimination half-life of senTilline avcrJ.ges approxi
mutely 25- 26 houn; and Lhat of desmethylsenraline avcrJ.gcs ubout 62- 104 
hours. In geriatric adults elimination half-life may be increased (e.g .• to about 
36 hours); however. such prolongation docs nUl appcnr clinically imp0r1um and 
docs not warrant dosing alterations. 

TIle exact metabolic fate of scnralinc has not been full y e lucidated. Sertra
line appears to be extensively metabolized. probably in the liver. 10 N-des
methylsen mlinc and scvcrJ.I other metabolites. Like some o[her serotonin-reup
take inhibitors. serlralinc undergoes metabolism viu N-demcthy lation to form 
N-dcsmethylsertraline, the principal metabolite . Unlike some other serotonin
rcuptake inhibitors, the drug metabolizing. isoenzyme CYP2D6 (n cytochrome 
P-450 isoenzyme implicated in Ihe spilrleine/debrisoquine polymorphism ) does 
not uppear to have a major role in the conven;ion of sertrnline to N-desme
thyl sertraline. Nonetheless. senraline has the potential for clinically impor1anl 
inhibition of this enzyme. (See Drug Interactinns: Drugs Undergoing Hepalic 
Metabolism or Affecting Hepatic Microsomal Enzymes.) In vitro. the conver
sion of scrtraline 10 N-desmethv lsertral ine correlates more with CYP3A3/4 ac
tivity than with CYP2D6 activity. Data from ill vivo and in vitro studi es have 
shown thaI N-dcsmelhylsenraline is approxim:ltcly 5- 10 times less potent as 
an inhibitor of serotonin reupt:lke than serlraline: however. the metabolite re
tains selectiv ity for serotonin reuptake compared wi th eithe r norepinephrine or 
dopamine rcuptakc. BOIh sertmline and dcsmelhylscrt raline undergo ox id.ative 
deamin:ttion and subscquell1 reduction, hydro.ocylation. and glucuronide con
jugation. DcsllIethylsen ra line has an elimination half- life approx imately 1.5 
times that of sertr.lline. 

Following oral adm inistration. senraiine ami its metabol ites arc excreted in 
bolh urine and feces . Following oral administr.llion of a single , radiolahcled 
dose in 2 healthy maics. undlangcd sertraline accounted for less than 5% of 
plilsma radio",ctivi ty. Approx imatcly 4U-45% of the mdiolabeled dose was ex
creted in urine within ') days. Unchanged sertraline wa!; not detectable in urine. 
During the S:lme period. approximately 40-45% of the radiolabcled drug was 
climirl:lteu in feces. including 12-141""10 of unchanged sertraline . 

The cffe.:t of age on the elimination of sc rtraline has not been full y cluci
dated. Plasma clearance of sertralinc was approximatcly 40% lower in a group 
of 16 geriatric p:nients (8 males and H fcmales) who rel.:eiveu I un mg of Ihe 
drug fur 14 uays than that reported in a similar study involvi ng younger ind i
viduals (from 25- 32 years of age) . B<Jsed nn these results , the lllanufacturers 
state that steady- state should be achieved in about 2- 3 weeks in older individ
uals. In addition, decreased clearance of N-desmethylsertraline was noted in 
older males but not in older femal es. (See Dos<Jge and Administration : Dosage 
in Gt:rialrk Patients.) 

Because sertmline is extensively metabolized by the li ver, hepatic impai r
ment can affect the elimination of the drug. In ont! study in patients with duonic 
mild hepatic impaimlent (Child-Pugh scores of 5-8) who rece ived 50 mg of 
scrlralinc daily for 21 days. sertmline clearance was reduced resulting in a 2-
3 times greater exposure to the drug and il" metabolite (desmcthylsertraline) 
limn that reporled for age-matched individuals without hepntic impainnem. In 
a single -dose study in patients with mild, stable cirrhosis , the elimination hal f· 
life of sertruline was prolonged to a mean of 52 hours compared with 22 hours 
in indi vid ual s without hepatic di sease. In addition, pe:lk pl:lsma concentrations 
and AUC villues for senralinc were 1.7- lind 4.4-fold higher, respectively. in 
patients with hepatic impaimlcnt when compared with hculthy individuals with
out liver disease. reflecting dccreu~ed clearance of the drug. The phammcoki
netks of scrtraline have not been studied to date in patienL"; with moderate and 
scvere hepatic impainnent: therefnre , the manufacturers recommend that ser
tmline be administered with caUlion and in reduced dosage or less frequently 
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in patients with hepatic impllinnCIl1. (See Cauti ons: Precautions and Contr.!
indications and SL"C Dosage lind Admini stration : Dosage in Renal and Hepat ic 
impairment.) 

Because scoraline is extens ive ly metabolized in the li ver and renal dear
anee of the drug is neg.li gible. the manufacturers state that clinically imponant 
decreases in sert ralinc cleamnce a rc not anticipated if the drug is used in pa
tients with renal impairment. Results of :1 multiple-dose study indicate that the 
pharmacokinetics of sertr:lline arc not affected by renal impairment. In this 
study. individuals with mi ld to moderate renal impairment (c reatinine clear
ance: 30-60 mL/minute), moderate 10 severe renal impainnem (creatinine 
clearance: 10-19 mL/minute). or severe rcnal impairment (undergoing hemo
dialysis) recei ved 100 mg of ser1raline daily for 1 I days; the phannacok inetics 
and protein binding of the drug in these pil1 iell1s were similar to those reponed 
for age-matched individuals without renal impairment. (Sec Cautions: Precau
tions and Contraindications and sec Dosage and Administration: Do~age in 
Renal and Hepatic Impaimlenl.l 

Limited data indicate that se rtraline i.~ not appreciably removed by hemo
dialysis. Because of the lar~e volur1)1! of distribution of sertraline and its prin
cipal metabolite! peritoneal dialysis. fnrced diuresis. hcmoperfusion, andlor 
exchange transfusion also arc likely to be ineffective in removing substantial 
atnounL~ of sertraline and N-de.~meth)' l sertralinc from the body. 

Chemistry and Stability 

• Chemistry Scnraline. a se lective semtonin-reuptake inhibitor IInlid~
pressant agent. is a naphthalcnamine (n<Jphthylaminei-derivative. Sertralinedif
fers structurally fromt other selec ti ve serotonin-reuptake inhibitor antidepres
sants (e .g .. citalopram, nuoxetine. p<JTOxctine) and also diffe rs struclUrJ.lly and 
pharmacologically from other currently available antidepressants (e .g .. tricycl ic 
antidepressants. monoamine oxidase inhibitors). Like most o ther serotonin
reuptake inhibitors. se nraline contains an asymmetric carbon; therefore. there 
are 2 existing optical isomers of the drug. Howcvcr. on ly one of the optical 
isomers is present in the comme rcially aVllilablc foml of the drug. 

Senraline is commercially available us the hydrochloride salt, which occurs 
as a white. crystalline powder that is s lightly soluble in water :md isopropyl 
alcohol and sparingly soluble in ethanol. Commer.:ially available seTlraline 
hydro.:hloride oral solution is a clear. co lorless solution with a menthol scent 
containing 20 mg of senraline pe~ mL lind 12% alcohol. 

• Stability Commercially avuilable se rlraline hydrochloride tablet s and 
oral solution should be sltlred at 25cC, but may be exposed to temperatures 
ranging from IS-30°C. Sertralinc hydrochloride oral solution .should be tliJuted 
only in the li{juids spccilied by the Illunufucturer. and should be used imme-
diately after dilution. , \I 

Preparations 

Excipients in commcrdaJly available drug prep:lnltions may have clinically 
impor1ant effects in some indi vidu:lls; consult spc.:ilic pnxJuctl<Jbding fordetails. 

Serlralin~ Hydrochloride 
Oral 
For solution" 20 mg (of sertraline) per mL- Sertrallne Hydrochloride Oral 
concentrate Solution 

Tablets, fIIm- 25 mg (of sertrahne ), 
coated 

.50 mg (of serlral ine) ' 

100 mg (of sertraline) ' 

" 

i 50 mg (of sertraliner 

. 200 mg (of sertraline)' 

ZoloH ~ (with calibrJ(.:u dropper 
dispenser conraininl! kuex rubber). 
Pfizer 

Sertraline Hydrochloride 
Tablets 

ZoloH" hcorcd). Pfizer 

Sertrallne Hydrochloride 
Tablets 

Zolon- (scored). Plizer 

Sertraline Hydrochloride 
Tablets 

ZolaH' {scoret.l). Pfizer 

SertralJne HydrochlorIde 
Tablets, Aanbaxy 

Sertrallne Hydrochloride 
Tablets, Aanbaxy 

"avuilabtc fmm ,tnt:: ..... '""'" n1anufIitUlII..". tli 'lriIIlIIOf. anMlf "'p.oo:~af!t'r by J!t1ICTK" Uk'"tllllflrielar}'l Il:1lI~ 

tU!IC i ~ nOi cum:mly 'OCluMd in Ih,· b ll( ling apPI"II, et1 by 'he US Food anti Dru[: Adminislr.llioo 

Sd .. ,·, .. d Rn i .• i"'ll Dtr .. ml",r 1009. 00 C"l'p,~lIt. J,lIIlIllr.\· 1m. ,IJ'II'~;nlll S ... ·i .. ' ... ,oj Hl'IlI," ,S.DI<'1II 
r"tlrn~·lt·;!.IJ . /tit". 
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Olanzapine

28:16.08.04 Atypical Antipsychotics (AHFS primary)

Special Alerts:

[Posted 01/29/2010] Lilly and FDA notified healthcare professionals of changes to the
Prescribing Information for olanzapine (Zyprexa) related to its indication for use in adolescents
(ages 13-17) for treatment of schizophrenia and bipolar I disorder [manic or mixed episodes].
The revised labeling states that:
●Section 1, Indications and Usage: When deciding among the alternative treatments available

for adolescents, clinicians should consider the increased potential (in adolescents as
compared with adults) for weight gain and hyperlipidemia. Clinicians should consider the
potential long-term risks when prescribing to adolescents, and in many cases this may lead
them to consider prescribing other drugs first in adolescents.

●Section 17.14, Need for comprehensive Treatment Program in Pediatric Patients: Olanzapine
is indicated as an integral part of a total treatment program for pediatric patients with
schizophrenia and bipolar disorder that may include other measures (psychological,
educational, social) for patients with the disorder. Effectiveness and safety of olanzapine have
not been established in pediatric patients less than 13 years of age.

For more information visit the FDA website at: http://www.fda.gov/Safety/MedWatch/
SafetyInformation and http://www.fda.gov/Drugs/DrugSafety.

■ Olanzapine is considered an atypical or second-generation antipsychotic agent.

Uses
Pending revision, the material in this section should be considered in light of more

recently available information in the MedWatch notification at the beginning of this
monograph.

Olanzapine is used for the symptomatic management of psychotic disorders (e.g.,
schizophrenia). In addition, olanzapine is used alone or in conjunction with lithium or
divalproex sodium for the management of acute mixed or manic episodes associated
with bipolar I disorder; the drug also is used for longer-term maintenance monotherapy
in patients with this disorder. Olanzapine also is used for the management of acute
agitation in patients with bipolar disorder or schizophrenia.
■ Psychotic Disorders

Olanzapine is used for the symptomatic management of psychotic disorders (e.g.,
schizophrenia). Drug therapy is integral to the management of acute psychotic episodes
and accompanying violent behavior in patients with schizophrenia and generally is
required for long-term stabilization to sustain symptom remission or control and to
minimize the risk of relapse. Antipsychotic agents are the principal class of drugs used
for the management of all phases of schizophrenia. Patient response and tolerance to
antipsychotic agents are variable, and patients who do not respond to or tolerate one
drug may be successfully treated with an agent from a different class or with a different
adverse effect profile.
Schizophrenia

Olanzapine is used orally for the management of schizophrenia. Schizophrenia is a
major psychotic disorder that frequently has devastating effects on various aspects of
the patient’s life and carries a high risk of suicide and other life-threatening behaviors.
Manifestations of schizophrenia involve multiple psychologic processes, including
perception (e.g., hallucinations), ideation, reality testing (e.g., delusions), emotion (e.g.,
flatness, inappropriate affect), thought processes (e.g., loose associations), behavior
(e.g., catatonia, disorganization), attention, concentration, motivation (e.g., avolition,
impaired intention and planning), and judgment. The principal manifestations of this
disorder usually are described in terms of positive and negative (deficit) symptoms,
and more recently, disorganized symptoms. Positive symptoms include hallucinations,
delusions, bizarre behavior, hostility, uncooperativeness, and paranoid ideation, while
negative symptoms include restricted range and intensity of emotional expression
(affective flattening), reduced thought and speech productivity (alogia), anhedonia,
apathy, and decreased initiation of goal-directed behavior (avolition). Disorganized
symptoms include disorganized speech (thought disorder) and behavior and poor
attention.

The American Psychiatric Association (APA) considers certain atypical
antipsychotic agents (i.e., olanzapine, aripiprazole, quetiapine, risperidone, ziprasidone)
first-line drugs for the management of the acute phase of schizophrenia (including first
psychotic episodes), principally because of the decreased risk of adverse extrapyramidal
effects and tardive dyskinesia, with the understanding that the relative advantages,
disadvantages, and cost-effectiveness of conventional (first-generation) and atypical
antipsychotic agents remain controversial. The APA states that, with the possible
exception of clozapine for the management of treatment-resistant symptoms, there
currently is no definitive evidence that one atypical antipsychotic agent will have
superior efficacy compared with another agent in the class, although meaningful
differences in response may be observed in individual patients. Conventional
antipsychotic agents may be considered first-line in patients who have been treated
successfully in the past with or who prefer conventional agents. The choice of an
antipsychotic agent should be individualized, considering past response to therapy,

adverse effect profile (including the patient’s experience of subjective effects such
as dysphoria), and the patient’s preference for a specific drug, including route of
administration.

To compare the long-term effectiveness and tolerability of older, first-generation
antipsychotic agents (i.e., perphenazine) with those of newer, atypical antipsychotic
agents (i.e., olanzapine, quetiapine, risperidone, ziprasidone), a double-blind,
multicenter study (the first phase of Clinical Antipsychotic Trials of Intervention
Effectiveness [CATIE]) was sponsored by the National Institute of Mental Health.
More than 1400 patients with schizophrenia received one of the drugs for up to
18 months or until therapy was discontinued for any reason. Patients with tardive
dyskinesia could enroll in this trial; however, the randomization scheme prevented
their assignment to the perphenazine group. The primary outcome measure in this
study was the discontinuance of treatment for any cause; this measure was selected
because discontinuing or switching an antipsychotic agent occurs frequently and is
an important problem in the management of schizophrenia. In addition, this measure
integrates the patient’s and clinician’s judgments concerning efficacy, safety, and
tolerability into a more comprehensive measure of effectiveness reflecting therapeutic
benefits in relation to adverse effects. Overall, 74% of patients in this study discontinued
their medication before receiving the full 18 months of therapy because of inadequate
efficacy, intolerable adverse effects, or for other reasons, suggesting substantial
limitations in the long-term clinical effectiveness of currently available antipsychotic
agents. Olanzapine appeared to be more effective than the other drugs evaluated in
this study with a lower (64%) discontinuance rate and a lower rate of hospitalization
for exacerbation of schizophrenia, while no significant differences between the
effectiveness of the conventional agent, perphenazine, and the other second-generation
agents studied were observed (discontinuance rates were 75, 82, 74, and 79% for
perphenazine, quetiapine, risperidone, and ziprasidone, respectively). The time to
discontinuance of therapy for any cause was found to be longer in the olanzapine group
than in the quetiapine, risperidone, perphenazine, and ziprasidone groups in this study;
however, the differences between the olanzapine and perphenazine groups and between
the olanzapine and ziprasidone groups did not achieve statistical significance. Although
there were no significant differences in the time until discontinuance of therapy because
of drug intolerance among the drugs studied, the incidences of discontinuance for
certain adverse effects differed among the drugs with olanzapine discontinued more
frequently because of weight gain or metabolic effects (e.g., increases in glycosylated
hemoglobin [hemoglobin A1c; HbA1c], cholesterol, and triglycerides) and perphenazine
discontinued more frequently because of adverse extrapyramidal effects.

An open, multicenter, randomized, controlled trial comparing the relative long-term
effectiveness (over a 1-year period) of a group of first-generation antipsychotic agents
(e.g., chlorpromazine, flupentixol [not commercially available in the US], flupentixol
decanoate [not commercially available in the US], fluphenazine decanoate, haloperidol,
haloperidol decanoate, loxapine, methotrimeprazine (no longer commercially available
in the US), pipothiazine palmitate [not commercially available in the US], sulpiride [not
commercially available in the US], trifluoperazine, zuclopenthixol [not commercially
available in the US], zuclopenthixol decanoate [not commercially available in the US])
with a group of second-generation antipsychotic agents other than clozapine (e.g.,
olanzapine, amisulpride [not commercially available in the US], quetiapine, risperidone,
zotepine [not commercially available in the US]) in patients with schizophrenia was
conducted throughout the United Kingdom by the National Health Service. In the Cost
Utility of the Latest Antipsychotic Drugs in Schizophrenia Study (CUtLASS 1), the
primary outcome measure was the Quality of Life Scale score, and secondary outcome
measures included symptom improvement, adverse effects, patient satisfaction, and
costs of health care. Patients in the first-generation antipsychotic group demonstrated
a trend toward greater improvements in the Quality of Life Scale and symptom
improvements scores in this study. In addition, the patients studied did not report a clear
preference for either group of drugs and costs of health care in the 2 groups were found
to be similar.

Emerging data from the first phase of the pivotal CATIE trial and the CUtLASS 1
trial suggest that newer, atypical antipsychotics may not provide clinically important
advantages over older, first-generation antipsychotics in patients with chronic
schizophrenia and that several factors, including adequacy of symptom relief,
tolerability of adverse effects, and cost of therapy, may influence a patient’s ability and
willingness to remain on long-term antipsychotic medication. In addition, these results
suggest that it may often be necessary to try 2 or more different antipsychotic agents in
an individual patient in order to provide optimal therapeutic benefit with an acceptable
adverse effect profile.

In a randomized, double-blind, second phase trial, patients with schizophrenia
who had discontinued an atypical antipsychotic agent during the first phase of the
CATIE trial were reassigned to treatment with a different atypical antipsychotic agent
(olanzapine, quetiapine, risperidone, or ziprasidone). Similarly to the first phase of
the CATIE trial, efficacy and tolerability in this second phase study were principally
measured by time until drug discontinuance for any reason. The time until antipsychotic
treatment was discontinued was longer for patients receiving risperidone and olanzapine
than for those receiving quetiapine and ziprasidone (median: 7, 6.3, 4, and 2.8 months,
respectively). Among patients who discontinued their prior antipsychotic agent because
of lack of efficacy, olanzapine was found to be more effective than quetiapine and
ziprasidone, while risperidone was more effective than quetiapine.

In another study that was part of the second phase of the CATIE investigation,
schizophrenic patients who had discontinued treatment with olanzapine, quetiapine,
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risperidone, or ziprasidone during the first phase of the CATIE investigation, principally
because of inadequate efficacy, were randomized to receive open-label clozapine
therapy or blinded treatment with another atypical antipsychotic agent not previously
received in the trial. Clozapine was found to be more effective in this study than
switching to another atypical antipsychotic agent. Patients receiving clozapine also were
found to be less likely to discontinue treatment for any reason than patients receiving
quetiapine or risperidone. In addition, the clozapine-treated patients were less likely
to discontinue therapy because of an inadequate clinical response than were patients
receiving the other atypical antipsychotic agents.

Pending further data clarifying the relative effectiveness and tolerability of first- and
second-generation antipsychotics in the treatment of schizophrenia, many clinicians
recommend that the choice of an antipsychotic agent be carefully individualized taking
into consideration the clinical efficacy and adverse effect profile (including the risk for
extrapyramidal effects, weight gain, and adverse metabolic effects) of the antipsychotic
agent as well as the individual patient’s risk factors; the patient’s previous experience of
subjective effects such as dysphoria; the patient’s preference for and willingness to take
(i.e., compliance) a specific drug, including route of administration; and the relative cost
of therapy. Olanzapine and clozapine may be reasonable alternatives in any patient with
schizophrenia who has not achieved a full clinical remission with other antipsychotic
agents; however, the risk of adverse metabolic effects with both drugs necessitates
dietary and exercise counseling before therapy is initiated, monitoring during drug
therapy, and possible discontinuance of therapy if these effects become troublesome
during therapy. Additional analyses from data generated by the CATIE trial addressing
other schizophrenia treatment-related issues such as quality of life and predictors of
response are ongoing.

For additional information on the symptomatic management of schizophrenia, see
Schizophrenia and Other Psychotic Disorders under Uses: Psychotic Disorders, in the
Phenothiazines General Statement 28:16.08.24.

Atypical antipsychotic agents, including olanzapine, generally appear less likely to
induce adverse extrapyramidal effects and tardive dyskinesia than conventional, first-
generation antipsychotic agents. In addition, stabilization of or improvement in tardive
dyskinesia associated with conventional antipsychotic agents has been reported in some
patients when they have been switched to second-generation antipsychotic therapy,
including olanzapine. Therefore, the APA and some clinicians recommend that atypical
antipsychotic agents be considered in patients with schizophrenia who have experienced
tardive dyskinesia associated with conventional antipsychotic agents.

The efficacy of oral olanzapine for the management of psychotic disorders has been
established in hospital settings by 2 placebo-controlled studies of 6 weeks’ duration in
patients who met the DSM-III-R criteria for schizophrenia. In these and several other
studies, improvement in manifestations of schizophrenia was based principally on the
results of various psychiatric rating scales, including the Brief Psychiatric Rating Scale
(BPRS) that assesses factors such as anergy, thought disturbances, activation, hostility/
suspiciousness, and anxiety/depression; the Scale for the Assessment of Negative
Symptoms (SANS); the Positive and Negative Symptoms Scale (PANSS); and the
Clinical Global Impression (CGI).

In the first 6-week, placebo-controlled study, olanzapine was given in a fixed dosage
of 1 or 10 mg once daily. Results indicated that the 10-mg, but not the 1-mg, once-daily
dosage was more effective than placebo in improving the scores on the PANSS total
(also on the extracted BPRS total), the BPRS psychosis cluster, the PANSS Negative
subscale, and the CGI Severity assessments. Results of the second 6-week, placebo-
controlled study, which evaluated 3 fixed dosage ranges (5 ± 2.5 mg once daily, 10 ±
2.5 mg once daily, and 15 ± 2.5 mg once daily), found that the 2 highest dosages (actual
mean dosages were 12 and 16 mg once daily, respectively) were more effective than
placebo in reducing the BPRS total score, BPRS psychosis cluster, and CGI severity
score; the highest dosage also was superior to placebo on the SANS. There appeared
to be no therapeutic advantage for the higher dosage of olanzapine compared with the
medium dosage in this study. No race- or gender-related differences in outcome were
noted in either of these studies.

The efficacy of oral olanzapine for long-term use (i.e., longer than 6 weeks) in
schizophrenia has been established in one controlled study, and the drug has been used
in some other patients for prolonged periods (e.g., reportedly up to 1 year) without
apparent loss of clinical effect. In the long-term clinical trial, adult outpatients who
predominantly met DSM-IV criteria for schizophrenia and who remained stable on
olanzapine therapy during an open-label treatment phase lasting at least 8 weeks were
randomized to continue receiving their current olanzapine dosage (ranging from 10–
20 mg daily) or to receive placebo. Although the follow-up period to observe patients
for relapse, which was defined in terms of increases in BPRS positive symptoms or
hospitalization, initially was planned for 12 months, criteria were met for stopping the
trial early because of an excess of placebo relapses compared with olanzapine relapses.
In addition, olanzapine was found to be superior to placebo on prolonging time to
relapse, which was the primary outcome measure in this study. Therefore, olanzapine
was more effective than placebo at maintaining efficacy in schizophrenic patients
stabilized for approximately 8 weeks and followed for an observation period of up to
8 months. If olanzapine is used for extended periods, the need for continued therapy
should be reassessed periodically.

Olanzapine has been shown to be an effective, relatively rapid-acting, broad-
spectrum antipsychotic agent in both controlled and uncontrolled studies of patients
with schizophrenia. Like other second-generation antipsychotic agents, olanzapine
appears to improve both positive (florid symptomatology such as hallucinations,

conceptual disorganization, and suspiciousness) and negative (“deficit” symptomatology
such as emotional withdrawal, motor retardation, blunted affect, and disorientation)
manifestations of schizophrenia; conventional antipsychotic agents may have lesser
effects on negative manifestations of the disorder. Some evidence also suggests that
atypical antipsychotic agents may be more effective in treating cognitive and mood
symptoms as well as global psychopathology than conventional antipsychotic agents,
but this is controversial and remains to be fully established. In addition, some patients
with schizophrenia who have been stabilized on long-term conventional antipsychotic
therapy have demonstrated further improvement following a switch to an atypical
antipsychotic agent.

Results from one comparative study suggest that oral olanzapine dosages of 7.5–
17.5 mg daily may be as effective as oral haloperidol dosages of 10–20 mg daily in
reducing positive symptoms of schizophrenia, while oral olanzapine dosages of 12.5–
17.5 mg daily may be more effective than oral haloperidol dosages of 10–20 mg daily
in reducing negative symptoms of schizophrenia. However, a randomized, controlled
trial comparing the long-term (i.e., 1 year) effectiveness and cost of olanzapine and
haloperidol therapy in patients with schizophrenia or schizoaffective disorder did not
reveal any important advantage of olanzapine compared with haloperidol on measures
of compliance, symptom improvement, adverse extrapyramidal effects, overall quality
of life, and cost; olanzapine also was more frequently associated with weight gain.
However, olanzapine therapy was associated with reduced akathisia, less tardive
dyskinesia in a secondary analysis, and small but significant improvements in measures
of memory and motor function compared with haloperidol. In other comparative
studies, olanzapine usually was found to be at least as effective as or more effective
than haloperidol and several other atypical antipsychotic agents, including quetiapine,
risperidone, and ziprasidone. In a comparative, double-blind trial conducted in patients
with schizophrenia or schizoaffective disorder, both olanzapine and risperidone were
found to be effective and well tolerated, although greater reductions in the severity of
positive and affective symptoms were noted in the risperidone-treated patients compared
with those receiving olanzapine.

Olanzapine also has been studied in patients with treatment-refractory schizophrenia
(i.e., patients who have demonstrated an inadequate response to prior antipsychotic
therapy) in both open and comparative clinical trials. In an open trial of 6 weeks’
duration, olanzapine (15–25 mg daily) was found to be effective and well tolerated in
patients with treatment-refractory schizophrenia with 36% responding to the drug. In a
double-blind trial of 8 weeks’ duration, although olanzapine (25 mg daily) was found
to be as effective as chlorpromazine (1.2 g daily with benztropine), the total amount
of improvement with either drug was modest; olanzapine was better tolerated than
chlorpromazine. In a double-blind trial of 14 weeks’ duration comparing efficacy and
safety of several atypical antipsychotics (olanzapine, clozapine, and risperidone) with
each other and with haloperidol, olanzapine (mean dosage of approximately 30 mg
daily) and clozapine produced greater clinical improvement in global psychopathology
and negative symptoms than haloperidol (mean dosage of approximately 26 mg daily)
in patients with chronic schizophrenia or schizoaffective disorder, but the effects of
atypical antipsychotic agents were considered small and of limited clinical importance.
In another study using the manufacturer’s clinical trial database to retrospectively
identify treatment-resistant schizophrenic patients, olanzapine (mean dosage of
approximately 11 mg daily) was found to be more effective than haloperidol therapy
(mean dosage of approximately 10 mg daily) in improving positive, negative, and
mood symptoms and produced fewer extrapyramidal effects. The results of clinical
trials to date suggest that olanzapine may be somewhat less effective than or similarly
effective to clozapine in the management of resistant schizophrenia patients. Clozapine
generally appears to be more effective in the management of treatment-refractory
schizophrenia than most first-generation and other second-generation antipsychotic
agents and may produce greater improvement in negative symptoms of schizophrenia
than other antipsychotic agents; however, tolerability concerns (e.g., hematologic
toxicity, hypotension, dizziness, sedation) limit its use in many patients. Although
higher olanzapine dosages (i.e., up to 60 mg daily) have been used in some patients with
treatment-resistant schizophrenia, it remains to be established whether higher dosages of
the drug result in improved efficacy in such patients, and higher dosages may increase
the risk of extrapyramidal and other adverse effects.

Like some other atypical antipsychotic agents (e.g., clozapine, risperidone),
olanzapine therapy appears to reduce the risk of violent behavior in patients with
schizophrenia. Although the precise mechanism(s) for the antiaggressive effects are not
known, improved compliance with atypical antipsychotic agents may play a role.

Olanzapine also has been used with a variety of adjunctive agents, including other
antipsychotic agents, antidepressants (including selective serotonin-reuptake inhibitors
such as fluoxetine and fluvoxamine), valproate (e.g., divalproex sodium, valproic
acid, valproate sodium), and topiramate, in some patients with treatment-refractory
schizophrenia, inadequate response to antipsychotic therapy, or acute exacerbations
of schizophrenia in both controlled and uncontrolled trials. Further controlled trials of
olanzapine combined with these agents are necessary to more clearly determine the
potential risks and benefits of such combined therapy.

Pediatric Considerations.
Pending revision, the material in this section should be considered in light of more

recently available information in the MedWatch notification at the beginning of this
monograph.

Although the manufacturer states that the safety and efficacy of olanzapine in
children and adolescents with schizophrenia have not been established, the drug has
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been successfully used for the management of childhood-onset schizophrenia in a
limited number of children and adolescents†. In addition, a double-blind, placebo-
controlled trial of 6 weeks’ duration conducted in adolescents 13–17 years of age with
schizophrenia has demonstrated that olanzapine is effective in the management of
schizophrenia, but that the drug’s adverse effects on weight and prolactin concentrations
may be greater in adolescents.

Based on the observed efficacy and tolerability of atypical antipsychotics in adults
and the available clinical experience in pediatric patients, the American Academy of
Child and Adolescent Psychiatry (AACAP) currently states that the use of atypical
antipsychotic agents in children and adolescents with schizophrenia is justified, and
many clinicians consider atypical antipsychotic agents, with the exception of clozapine,
the drugs of first choice in the management of childhood-onset schizophrenia .
However, well-controlled studies are necessary to more clearly establish the efficacy
and safety of atypical antipsychotics in pediatric patients, particularly during long-term
therapy. For additional information on the symptomatic management of childhood-onset
schizophrenia, see Pediatric Considerations under Psychotic Disorders: Schizophrenia,
in Uses in the Phenothiazines General Statement 28:16.08.24.

Acute Agitation.
Olanzapine is used IM for the management of acute agitation in patients with

schizophrenia for whom treatment with olanzapine is appropriate and who require
an IM antipsychotic agent for rapid control of behaviors that interfere with diagnosis
and care (e.g., threatening behaviors, escalating or urgently distressing behavior, self-
exhausting behavior). According to DSM-IV, psychomotor agitation is excessive motor
activity associated with a feeling of inner tension. The efficacy of IM olanzapine for the
management of acute agitation in patients with schizophrenia was established in 2 short-
term (single-day), placebo-controlled trials in hospital settings; an active comparator
treatment arm using haloperidol injection was included in both studies. The patients
in this study exhibited a level of agitation that met or exceeded a threshold score of
14 on the 5 items comprising the Positive and Negative Syndrome Scale (PANSS)
Excited Component (i.e., poor impulse control, tension, hostility, uncooperativeness, and
excitement items) with at least one individual item score of 4 (“moderate”) or greater
using a 1–7 scoring system, where scores of 1 or 7 indicate absent or extreme agitation,
respectively. The primary measure used for assessing efficacy in managing agitation in
these trials was the change from baseline in the PANSS Excited Component at 2 hours
post-injection. Patients could receive up to 3 injections of IM olanzapine; however,
patients could not receive the second injection until after the initial 2-hour period when
the primary efficacy measure was assessed.

In the first placebo-controlled trial, IM olanzapine was given in fixed single doses
of 2.5, 5, 7.5, or 10 mg in agitated hospitalized patients with schizophrenia. All 4
IM olanzapine doses were found to be statistically superior to placebo in reducing
the PANSS Excited Component score at 2 hours following injection; however, the
effect was larger and more consistent for the 3 highest doses studied. There were no
significant differences in efficacy noted for the 7.5- and 10-mg doses compared with
the 5-mg dose in this study. In the second placebo-controlled trial in agitated patients
with schizophrenia, a fixed, 10-mg dose of IM olanzapine was evaluated and found to
be superior to placebo on the PANSS Excited Component at 2 hours following injection.
An analysis of these 2 controlled studies as well as an additional controlled study
conducted in agitated patients with bipolar mania for possible age-, race-, or gender-
related effects on treatment outcome did not suggest any difference in efficacy based on
these patient characteristics.
■ Bipolar Disorder

Oral olanzapine is used alone or in conjunction with lithium or divalproex sodium
for the management of acute mixed or manic episodes associated with bipolar I disorder;
the drug also is used orally for longer-term maintenance monotherapy in patients with
this disorder. According to DSM-IV criteria, manic episodes are distinct periods lasting
1 week or longer (or less than 1 week if hospitalization is required) of abnormally and
persistently elevated, expansive, or irritable mood accompanied by at least 3 (or 4 if the
mood is only irritability) of the following 7 symptoms: grandiosity, reduced need for
sleep, pressure of speech, flight of ideas, distractibility, increased goal-directed activity
(either socially, at work or school, or sexually) or psychomotor agitation, and engaging
in high-risk behavior (e.g., unrestrained buying sprees, sexual indiscretions, foolish
business investments).

For the initial management of less severe manic or mixed episodes in patients with
bipolar disorder, current APA recommendations state that monotherapy with lithium,
valproate (e.g., valproate sodium, valproic acid, divalproex), or an antipsychotic such
as olanzapine may be adequate. For more severe manic or mixed episodes, combination
therapy with an antipsychotic and lithium or valproate is recommended as first-line
therapy. For further information on the management of bipolar disorder, see Uses:
Bipolar Disorder, in Lithium Salts 28:28.
Acute Manic Episodes

Efficacy of oral olanzapine monotherapy in the treatment of acute manic episodes
has been demonstrated in 2 short-term (i.e., 3 or 4 weeks’ duration), randomized,
double-blind, placebo-controlled, parallel-group trials in patients who met the DSM-
IV criteria for bipolar I disorder (with or without a rapid-cycling course) and who met
diagnostic criteria for an acute manic or mixed episode (with or without psychotic
features). Olanzapine was given in an initial dosage of 10 mg once daily in the 3-
week trial and 15 mg once daily in the 4-week trial; the dosage was subsequently
adjusted within the range of 5–20 mg once daily in both of these trials. The principal
rating instrument used for assessing manic symptoms in these trials was the Y-MRS

score, an 11-item clinician-rated scale traditionally used to assess the degree of manic
symptomatology (e.g., irritability, disruptive/aggressive behavior, sleep, elevated mood,
speech, increased activity, sexual interest, language/thought disorder, thought content,
appearance, insight) in a range from 0 (no manic features) to 60 (maximum score). All
patients were hospitalized at the onset of these trials, but some patients were allowed
to continue the studies on an outpatient basis after 1 week of hospitalization if their
Clinical Global Impressions-Bipolar Version of severity of illness (CGI-BP) mania
score was no greater than 3 (mild) and they had at least a 50% reduction in their Young
Mania Rating Scale (Y-MRS) scores. In the 3- and 4-week placebo-controlled trials,
approximately 49–65% of patients receiving 5–20 mg of olanzapine once daily achieved
a 50% or greater improvement in Y-MRS total score from baseline compared with
approximately 24–43% of those who received placebo. In addition, unlike therapy
with typical antipsychotic agents, patients receiving olanzapine in these clinical studies
did not experience a worsening in depressive symptoms (defined as an increase in the
Hamilton Psychiatric Rating Scale for Depression-21 item [HAMD-21] score of at
least 3 points) compared with those receiving placebo. In another 3-week, placebo-
controlled trial that was designed identically to the first 3-week trial and was conducted
simultaneously, olanzapine demonstrated a similar treatment difference in reduction
of the Y-MRS total score but was not found to be superior to placebo on this outcome
measure, possibly due to sample size and site variability.

Data from one limited comparative study suggest that oral olanzapine dosages of 10
mg daily may be as effective as lithium carbonate dosages of 400 mg twice daily in the
treatment of manic episodes in patients with bipolar disorder. In a randomized, double-
blind trial of 3 weeks’ duration comparing olanzapine (5–20 mg daily) and divalproex
sodium therapy in hospitalized patients with bipolar disorder experiencing acute manic
or mixed episodes, olanzapine therapy was found to produce greater improvement in Y-
MRS total scores, which was the primary efficacy measure in this trial. In addition, a
significantly greater proportion of patients in the olanzapine group achieved remission
compared with the divalproex group. In a randomized, double-blind study of 12 weeks’
duration comparing olanzapine and divalproex sodium in patients with bipolar I disorder
hospitalized for acute mania, the drugs were found to be equally effective although
divalproex sodium was somewhat better tolerated than olanzapine.
Combined Therapy

Efficacy of oral olanzapine when used in combination with lithium or divalproex
sodium in the short-term treatment of acute manic episodes has been demonstrated
in 2 randomized, double-blind, placebo-controlled studies of 6 weeks’ duration in
patients who met the DSM-IV criteria for bipolar I disorder (with or without a rapid-
cycling course) and who met diagnostic criteria for an acute manic or mixed episode
(with or without psychotic features). In these studies, patients with bipolar disorder
experiencing manic or mixed episodes (Y-MRS scores of 16 or greater) who had not
responded to at least 2 weeks of lithium or divalproex sodium monotherapy despite
adequate plasma drug concentrations (in a therapeutic range of 0.6–1.2 mEq/L for
lithium or 50–125 mcg/mL of valproate for divalproex sodium) were randomized to
receive either olanzapine (initial dosage of 10 mg once daily; range: 5–20 mg once
daily) or placebo, in combination with their original therapy. Addition of olanzapine to
lithium or divalproex sodium was shown to be superior to continued monotherapy with
lithium or divalproex sodium in the reduction of Y-MRS total score in both of these
studies.
Maintenance Monotherapy of Bipolar Disorder

Oral olanzapine also is used for maintenance monotherapy in patients with bipolar
disorder. The long-term efficacy of oral olanzapine as maintenance monotherapy in
bipolar disorder has been demonstrated in a double-blind, placebo-controlled trial and in
double-blind comparative trials. In the placebo-controlled study, patients who met DSM-
IV criteria for bipolar I disorder and experienced manic or mixed episodes and who
had responded during an initial open-label treatment phase to oral olanzapine therapy
(5–20 mg daily) for an average of about 2 weeks were randomized either to continue
olanzapine at the same dosage or to receive placebo for up to 48 weeks and were
observed for relapse. Response during the open-label phase was defined as a reduction
in the Y-MRS total score of 12 or more and in the 21-item Hamilton Depression Rating
Scale (HAM-D 21) of 8 or more; relapse during the double-blind phase of the study was
defined as an increase in the Y-MRS or HAM-D 21 total score to 15 or more or being
hospitalized for either mania or depression. Approximately 50% of the patients in the
olanzapine group had discontinued therapy by day 59, and approximately 50% of the
patients in the placebo group had discontinued placebo by day 23 of the double-blind
phase. A longer time until relapse was observed in the patients receiving olanzapine
compared with those receiving placebo (median of 174 and 22 days, respectively, for
relapse into any mood episode) during the randomized phase of this study. The relapse
rate also was significantly lower in the olanzapine group (approximately 47%) than in
the placebo group (approximately 80%). If olanzapine is used for extended periods, the
need for continued therapy should be reassessed periodically.

In a double-blind, 52-week trial comparing olanzapine and lithium maintenance
therapy in patients with bipolar disorder, olanzapine was found to be significantly
more effective than lithium in preventing relapses and recurrences of manic and mixed
episodes following initial stabilization with combined olanzapine and lithium therapy.
Olanzapine and lithium demonstrated comparable efficacy in preventing relapses
and recurrences of depression in this study. In a retrospective analysis from this trial,
patients were subcategorized into illness stage (early, intermediate, or later) based on
the number of prior manic or mixed episodes they had experienced. The rates of relapse
or recurrence of manic or mixed episodes were approximately 2 and 26%, 13 and 24%,Exhibit D.32, page 3
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and 24 and 33% for olanzapine and lithium in the early, intermediate, and later stage
groups of bipolar patients, respectively; no substantial treatment effect for treatment or
illness stage for depressive relapse or recurrence was observed. Because olanzapine was
associated with a lower rate of relapse or recurrence of manic and mixed episodes in
early-stage patients, it was suggested that the drug may be particularly effective early in
the course of bipolar disorder.

In a double-blind, 47-week trial comparing monotherapy with olanzapine or
divalproex sodium in patients with bipolar disorder experiencing manic or mixed
episodes, mean improvement in Y-MRS scores was greater for olanzapine-treated
patients. In addition, the median time to symptomatic mania remission was shorter
for patients receiving olanzapine compared with those receiving divalproex sodium
(14 days vs. 62 days, respectively). However, no significant differences in the rates
of symptomatic mania remission and symptomatic relapse into mania or depression
between the olanzapine- and divalproex-treated patients were observed in this study. In
a double-blind, 18-month, relapse prevention trial comparing the efficacy of combined
olanzapine plus lithium or valproate therapy with lithium or valproate therapy alone in
patients with bipolar disorder, more sustained symptomatic remission (163 days vs 42
days, respectively) occurred in the group receiving combined olanzapine plus lithium or
valproate therapy than in the group receiving lithium or valproate therapy alone.
Rapid-Cycling Bipolar Disorder

In an analysis of pooled data from several trials comparing the clinical response to
olanzapine therapy in rapid-cycling and non-rapid-cycling patients with bipolar disorder,
relative clinical response to olanzapine was found to be similar in the 2 groups, although
earlier responses were observed in the rapid-cycling group of patients, and long-term
outcomes were more favorable in the non-rapid-cycling group. Rapid-cycling patients
were found to be less likely to achieve an initial symptomatic remission, more likely
to experience recurrences, especially of depression, and had more hospitalizations and
suicide attempts than non-rapid-cycling patients in this study.
Acute Depressive Episodes in Bipolar Disorder

In a secondary analysis of data from dysphoric manic patients participating in a
placebo-controlled trial evaluating olanzapine combined with lithium or valproate
therapy in patients with bipolar I disorder, the addition of olanzapine was found to
improve symptoms of depression, mania, and suicidality compared with lithium or
valproate therapy alone.

Olanzapine also is used in combination with fluoxetine for the treatment of acute
depressive episodes in patients with bipolar disorder. In 2 randomized, double-
blind studies of 8 weeks’ duration comparing a fixed combination of olanzapine and
fluoxetine hydrochloride (Symbyax®) with olanzapine monotherapy and placebo, the
fixed combination (flexible daily dosages of 6 mg olanzapine with 25 or 50 mg of
fluoxetine or 12 mg of olanzapine with 50 mg of fluoxetine) was more effective than
olanzapine monotherapy (5–20 mg daily) or placebo in improvement in depressive
symptoms as assessed by the Montgomery-Asberg Depression Rating Scale (MADRS).
Although the manufacturer states that efficacy beyond 8 weeks’ duration remains to be
established, patients have received the fixed combination for up to 24 weeks in clinical
trials. Clinicians who elect to extend therapy beyond 8 weeks should reevaluate the risks
and benefits of continued therapy periodically.
Pediatric Considerations

Although the manufacturer states that the safety and efficacy of olanzapine in
children and adolescents with bipolar disorder have not been established, the drug has
been successfully used for the management of bipolar disorder in a limited number
of children and adolescents†. In a double-blind, placebo-controlled, 3-week study
in adolescents 13–17 years of age with bipolar disorder, olanzapine was found to be
effective in the treatment of acute manic or mixed episodes; however, weight gain and
hyperprolactinemia occurred more often in patients receiving olanzapine compared with
those receiving placebo.

Based on the observed efficacy and tolerability of mood stabilizers and atypical
antipsychotic agents in clinical trials in adults and the available clinical experience
in pediatric patients, the American Academy of Child and Adolescent Psychiatry
(AACAP) currently states that the mood stabilizers lithium, divalproex sodium, and
carbamazepine and the atypical antipsychotics olanzapine, quetiapine, and risperidone
are drugs of first choice in the acute management of pediatric patients with bipolar I
disorder experiencing manic or mixed episodes without psychosis. The AACAP also
currently recommends that a mood stabilizer such as lithium, divalproex sodium, or
carbamazepine combined with an atypical antipsychotic be used as first line therapy
in pediatric patients with bipolar I disorder experiencing manic or mixed episodes
accompanied by psychosis. Additional controlled studies are necessary to more clearly
establish the efficacy and safety of atypical antipsychotics in pediatric patients with
bipolar disorder, particularly during long-term therapy.
Acute Agitation

Olanzapine is used IM for the management of acute agitation in patients with bipolar
I disorder for whom treatment with olanzapine is appropriate and who require an IM
antipsychotic agent for rapid control of behaviors that interfere with their diagnosis
and care (e.g., threatening behaviors, escalating or urgently distressing behavior, self-
exhausting behavior). According to DSM-IV, psychomotor agitation is excessive motor
activity associated with a feeling of inner tension.

The efficacy of IM olanzapine for the management of acute agitation in patients
with bipolar mania was established in a short-term (single-day), double-blind, placebo-
controlled trial in agitated, hospitalized patients who met the DSM-IV criteria for

bipolar I disorder and who displayed an acute manic or mixed episode with or without
psychotic features. The patients in this study exhibited a level of agitation that met or
exceeded a threshold score of 14 on the 5 items comprising the Positive and Negative
Syndrome Scale (PANSS) Excited Component (i.e., poor impulse control, tension,
hostility, uncooperativeness, and excitement items) with at least one individual item
score of 4 (“moderate”) or greater using a 1–7 scoring system where scores of 1 or
7 indicate absent or extreme agitation, respectively. An active comparator treatment
arm using IM lorazepam was included in this study. The primary measure used for
assessing efficacy in managing agitation in this trial was the change from baseline in
the PANSS Excited Component at 2 hours post-injection of a fixed, 10-mg IM dose
of olanzapine. Patients in this study could receive up to 3 injections of IM olanzapine;
however, patients could not receive the second injection until after the initial 2-hour
period when the efficacy was assessed. IM olanzapine was found to be statistically
superior to placebo in reducing the PANSS Excited Component score at 2 hours and at
24 hours following the initial injection. An analysis of this study as well as 2 additional
controlled studies conducted in agitated patients with schizophrenia for possible age-,
race-, or gender-related effects on treatment outcome did not suggest any difference in
efficacy based on these patient characteristics.

Dosage and Administration
■ Reconstitution and Administration

Olanzapine is administered orally or by IM injection.
Oral Administration

Olanzapine conventional tablets and orally disintegrating tablets are administered
orally. Since food does not appear to affect GI absorption of olanzapine, the drug
generally can be administered as conventional tablets or orally disintegrating tablets
without regard to meals. In patients who experience persistent or troublesome daytime
sedation during oral olanzapine therapy, administration of the daily dosage in the
evening at bedtime may be helpful.

Patients receiving olanzapine orally disintegrating tablets should be instructed not
to remove a tablet from the blister until just prior to dosing. The tablet should not be
pushed through the foil. With dry hands, the blister backing should be peeled completely
off the blister. The tablet should then be gently removed and immediately placed on the
tongue, where it rapidly disintegrates in saliva, and then subsequently swallowed with or
without liquid.

The fixed combination capsules of olanzapine with fluoxetine hydrochloride are
administered orally once daily in the evening. Although the manufacturer states that
food has no appreciable effect on absorption of either drug when administered alone,
absorption of the drugs when administered as the fixed combination has not been
studied.
Dispensing and Administration Precautions

Because of similarities in spelling, dosage intervals (once daily), and tablet strengths
(5 and 10 mg) of Zyprexa® (olanzapine) and Zyrtec® (cetirizine hydrochloride, an
antihistamine), extra care should be exercised in ensuring the accuracy of prescriptions
for these drugs. (See Cautions: Precautions and Contraindications.)
IM Administration

Commercially available olanzapine for injection must be reconstituted prior
to administration by adding 2.1 mL of sterile water for injection to single-dose
vials labeled as containing 10 mg of olanzapine to provide a solution containing
approximately 5 mg/mL. Other solutions should not be used to reconstitute olanzapine
for injection.

Following reconstitution, olanzapine for injection should be used immediately
(within 1 hour). If necessary, the reconstituted solution may be stored for up to 1 hour
at 20–25°C; after 1 hour, any unused portion should be discarded. Olanzapine for
injection should be inspected visually for particulate matter and discoloration prior to
administration whenever solution and container permit.

Olanzapine for injection is administered only by IM injection and should not be
administered IV or subcutaneously. The drug should be injected slowly, deep into the
muscle mass.
■ Dosage

Pending revision, the material in this section should be considered in light of more
recently available information in the MedWatch notification at the beginning of this
monograph.

Conventional olanzapine tablets and orally disintegrating tablets of the drug are
bioequivalent. However, IM administration of a 5-mg dose of the commercially
available injection results in a maximum plasma olanzapine concentration that is about
fivefold higher than that resulting from a 5-mg oral dose. Dosage of olanzapine must be
adjusted carefully according to individual requirements and response, using the lowest
possible effective dosage.
Oral Dosage

Schizophrenia.
For the management of schizophrenia, the recommended initial oral dosage of

olanzapine is 5–10 mg daily, usually given as a single daily dose. Dosage may be
increased by 5 mg daily within several days, to a target dosage of 10 mg daily. Because
steady-state plasma concentrations of olanzapine may not be attained for 7 days at a
given dosage, subsequent dosage adjustments generally should be made at intervals of
not less than 7 days, usually in increments or decrements of 5 mg once daily. An initialExhibit D.32, page 4
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dosage of 5 mg daily is recommended in debilitated patients, in those predisposed to
hypotension, in those who may be particularly sensitive to the effects of olanzapine, or
in those who might metabolize olanzapine slowly (e.g., nonsmoking female patients
who are 65 years of age or older).

While a relationship between dosage and antipsychotic effect has not been
established, the effective oral dosage of olanzapine in clinical studies generally
ranged from 10–15 mg daily. The manufacturer states that increasing olanzapine
dosages beyond 10 mg daily usually does not result in additional therapeutic effect
and recommends that such increases generally should occur only after the patient’s
clinical status has been assessed. In addition, the manufacturer states that safety of
dosages exceeding 20 mg daily has not been established in clinical trials. However,
olanzapine occasionally has been used in controlled and uncontrolled trials and in
individual patients in dosages of up to 40 mg daily; dosages of up to 60 mg daily have
been used in some patients with treatment-resistant schizophrenia. It remains to be
established whether higher dosages of the drug are safe and result in improved efficacy
in such patients. Some clinicians state that olanzapine dosages of up to 30 mg daily may
produce further clinical improvement in schizophrenia patients who did not respond
adequately to dosages of up to 20 mg daily; however, they recommend that caution be
exercised when dosage of the drug exceeds 40 mg daily because of the potential for
serious adverse effects (e.g., extrapyramidal reactions, excitement, metabolic changes,
weight gain, cardiovascular complications).

Although clinical experience generally has not revealed age-related differences
in tolerance of olanzapine in adults, dosage generally should be titrated carefully in
geriatric patients 65 years of age or older, usually initiating therapy at the low end of the
dosage range.

The optimum duration of olanzapine therapy currently is not known, but
maintenance therapy with antipsychotic agents is well established. Patients responding
to olanzapine therapy should continue to receive the drug as long as clinically necessary
and tolerated, but at the lowest possible effective dosage, and the need for continued
therapy with the drug should be reassessed periodically.

Bipolar Disorder.
As monotherapy for the management of acute mania associated with bipolar I

disorder, the recommended initial oral dosage of olanzapine is 10 or 15 mg daily, usually
given as a single dose. Dosage may be increased by 5 mg daily at intervals of not less
than 24 hours, reflecting the procedures in the placebo-controlled trials. The effective
dosage of olanzapine in clinical studies generally has ranged from 5–20 mg daily. Safety
of dosages exceeding 20 mg daily has not been established.

When administered in conjunction with lithium or divalproex sodium for
the management of acute manic episodes associated with bipolar I disorder, the
recommended initial oral dosage of olanzapine is 10 mg once daily. The effective
dosage of olanzapine as adjunctive therapy for up to 6 weeks in clinical studies
generally ranged from 5–20 mg daily. Safety of dosages exceeding 20 mg daily has not
been established.

When used in fixed combination with fluoxetine hydrochloride for acute depressive
episodes in patients with bipolar disorder, olanzapine is administered once daily in
the evening, usually initiating therapy with a dosage of 6 mg of olanzapine and 25
mg of fluoxetine (Symbyax® 6/25). This dosage generally should be used as initial
and maintenance therapy in patients with a predisposition to hypotensive reactions,
patients with hepatic impairment, or those with factors that may slow metabolism of the
drugs(s) (e.g., female gender, geriatric age, nonsmoking status); when indicated, dosage
should be escalated with caution. In other patients, dosage can be increased according to
patient response and tolerance as indicated. In clinical trials, antidepressive efficacy was
demonstrated at olanzapine dosages ranging from 6–12 mg daily and fluoxetine dosages
ranging from 25–50 mg daily. Dosages exceeding 18 mg of olanzapine and 75 mg of
fluoxetine have not been evaluated in clinical studies.

The long-term efficacy of oral olanzapine (dosage range: 5–20 mg daily) for
maintenance monotherapy in patients with bipolar disorder has been demonstrated
in a double-blind, placebo-controlled trial of 52 weeks’ duration and in comparative
studies of 47–52 weeks’ duration. The mean modal dosage of olanzapine in the placebo-
controlled study was 12.5 mg daily. The manufacturer states that patients receiving oral
olanzapine for extended periods should be reassessed periodically to determine the need
for continued therapy.

Although the manufacturer states that efficacy of the fixed-combination of
olanzapine and fluoxetine beyond 8 weeks’ duration remains to be established, patients
have received the fixed combination for up to 24 weeks in clinical trials. Clinicians who
elect to use the fixed combination for extended periods should periodically reevaluate
the long-term risks and benefits of the drug for the individual patient.
IM Dosage for Acute Agitation in Schizophrenia or Bipolar Mania

For the prompt control of acute agitation in patients with schizophrenia or bipolar
mania, the recommended initial adult IM dose is 10 mg given as a single dose. A lower
initial IM dose (2.5, 5, or 7.5 mg) may be considered when clinically warranted. In
clinical trials, the efficacy of IM olanzapine for controlling agitation in patients with
schizophrenia or bipolar mania has been demonstrated in a dosage range of 2.5–10 mg.

If agitation necessitating additional IM doses of olanzapine persists following
the initial dose, subsequent single doses of up to 10 mg may be given. However, the
manufacturer states that the efficacy of repeated doses of IM olanzapine in agitated
patients has not been systematically evaluated in controlled clinical trials. In addition,
the safety of IM dosages exceeding 30 mg daily or of 10-mg IM doses given more

frequently than 2 hours after the initial dose and 4 hours after the second dose has not
been evaluated in clinical trials.

Maximal dosing of IM olanzapine (e.g., 3 doses of 10 mg administered 2–4 hours
apart) may be associated with a substantial risk of clinically important orthostatic
hypotension. Patients who experience drowsiness or dizziness after the IM injection
should remain recumbent until an examination indicates that they are not experiencing
orthostatic hypotension, bradycardia, and/or hypoventilation. (See Cardiovascular
Effects under Precautions and Contraindications in Cautions.)

The manufacturer states that oral therapy should replace IM therapy as soon as
possible. In one controlled study evaluating IM olanzapine in acutely agitated patients,
patients initially received 1–3 IM injections of olanzapine 10 mg and were then
switched to oral olanzapine therapy in dosages ranging from 5–20 mg daily for a period
of 4 days.

A lower initial IM olanzapine dose of 5 mg may be considered for geriatric patients
or when other clinical factors warrant. In addition, a lower IM dose of 2.5 mg per
injection should be considered for patients who are debilitated, who may be predisposed
to hypotensive reactions, or who may be more sensitive to the pharmacodynamic effects
of olanzapine.
■ Dosage in Renal and Hepatic Impairment

The manufacturer states that because only minimal amounts of olanzapine (about
7%) are excreted in urine and because the pharmacokinetics of olanzapine appear not
to be altered in patients with renal or hepatic impairment, dosage adjustment is not
necessary in such patients.

Cautions
The adverse effect profile of olanzapine generally is similar to that of other

atypical (second-generation) antipsychotic agents (e.g., aripiprazole, clozapine,
quetiapine, risperidone, ziprasidone). Although olanzapine differs chemically from
the phenothiazines, the drug also may be capable of producing many of the toxic
manifestations of phenothiazine derivatives. (See Cautions in the Phenothiazines
General Statement 28:16.08.24.) Not all adverse effects of the phenothiazines have been
reported with olanzapine, but the possibility that they may occur should be considered.
Adverse effects of olanzapine, other atypical antipsychotics, and the phenothiazines are
numerous and may involve nearly all body organ systems.

In controlled studies, the most common adverse effects occurring more frequently
in patients receiving oral olanzapine for schizophrenia or bipolar mania than in
those receiving placebo included central and autonomic nervous system effects such
as somnolence, asthenia, dry mouth, dizziness, tremor, personality disorder, and
akathisia; cardiovascular system effects such as postural hypotension; GI effects such
as constipation, dyspepsia, and increased appetite; and weight gain. There was no
clear relationship between the incidence of adverse events and dosage in patients
receiving oral olanzapine for schizophrenia in placebo-controlled trials except for
certain extrapyramidal symptoms, asthenia, dry mouth, nausea, somnolence, and tremor.
Discontinuance of olanzapine therapy was required in 5% of patients with schizophrenia
compared with 6% for placebo in controlled trials; however, discontinuance because
of increased serum ALT (SGPT) concentrations was required in 2% of the olanzapine-
treated patients compared with none of those receiving placebo, and this adverse
effect was considered to be drug related. Similar between olanzapine and placebo
discontinuance rates were observed in the controlled trials for oral olanzapine for bipolar
mania (2% for olanzapine and 2% for placebo) and IM olanzapine for acute agitation
(0.4% for IM olanzapine and 0% for placebo).

Adverse effects occurring in 5% or more of patients with schizophrenia receiving
oral olanzapine in short-term clinical studies and with an incidence of at least twice
that of placebo included dizziness (11%), constipation (9%), personality disorder (i.e.,
nonaggressive objectionable behavior; 8%), weight gain (6%), postural hypotension
(5%), and akathisia (5%).

Adverse effects occurring in 6% or more of patients with acute mania associated
with bipolar disorder receiving oral olanzapine in clinical studies and with an incidence
of at least twice that of placebo included somnolence (35%), dry mouth (22%), dizziness
(18%), asthenia (15%), constipation (11%), dyspepsia (11%), increased appetite (6%),
and tremor (6%).

When oral olanzapine was used in conjunction with lithium or divalproex sodium
for treatment of acute mania associated with bipolar disorder, adverse effects occurring
in 5% or more of patients in clinical studies and with an incidence of at least twice that
of placebo included dry mouth (32%), weight gain (26%), increased appetite (24%),
dizziness (14%), back pain (8%) constipation (8%), speech disorder (7%), increased
salivation (6%), amnesia (5%), and paresthesia (5%).

When IM olanzapine was used for the management of acute agitation in short-term
clinical studies, somnolence was the only adverse effect that occurred in 5% or more of
patients with schizophrenia or bipolar mania and with an incidence at least twice that of
placebo (6% and 3%, respectively).

Nervous System Effects Seizures
Seizures occurred in about 0.9% of patients receiving oral olanzapine in controlled

clinical trials during premarketing testing. Confounding factors that may have
contributed to the occurrence of seizures were present in many of these cases.
Myoclonic status reportedly occurred shortly after initiation of olanzapine in one
patient with probable dementia of the Alzheimer’s type (Alzheimer’s disease) who was
concurrently receiving citalopram and donepezil; the myoclonic jerks in this patientExhibit D.32, page 5
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coincided with EEG changes indicative of seizure activity (spikes and polyspike/wave
complexes), and the seizures subsided following discontinuance of olanzapine. A new-
onset seizure also reportedly occurred in an adult female patient upon the addition of
quetiapine to maintenance therapy with olanzapine and following discontinuance of
clonazepam therapy. In addition, an apparent lowering of seizure threshold occurred
in at least 2 epileptic patients who experienced increased seizure activity following
initiation of olanzapine therapy that resolved upon discontinuance of the drug. Fatal
status epilepticus also has been reported in a patient who had been receiving olanzapine
therapy for 5 months.

Olanzapine should be administered with caution to patients with a history of
seizures, with conditions known to lower the seizure threshold (e.g., Alzheimer’s
disease, geriatric patients), and during concurrent therapy with drugs that may lower
seizure threshold.

Extrapyramidal Reactions
Like other atypical antipsychotic agents, olanzapine has a low potential for causing

certain adverse extrapyramidal effects (e.g., dystonias). Results from controlled clinical
trials suggest that extrapyramidal reactions associated with olanzapine therapy are dose
related.

Tremor was reported in about 4% of patients receiving oral olanzapine and in about
1% of patients receiving IM olanzapine in controlled clinical trials; the incidence of
tremor appears to be dose related. In addition, akathisia occurred in about 3% of patients
receiving oral olanzapine and in less than 1% of patients receiving IM olanzapine;
hypertonia occurred in about 3% of patients receiving oral olanzapine in short-term
controlled clinical trials. Akinesia and cogwheel rigidity have been reported in less than
1% of patients; these adverse effects have not been definitely attributed to the drug.
Oculogyric crisis also has been reported in a patient receiving olanzapine, lithium,
and paroxetine concurrently. (See Drug Interactions: Other CNS-Active Agents and
Alcohol.)

Neuroleptic Malignant Syndrome
Neuroleptic malignant syndrome (NMS), a potentially fatal symptom complex,

has been reported in patients receiving antipsychotic agents, including olanzapine.
Clinical manifestations of NMS generally include hyperpyrexia, muscle rigidity,
altered mental status, and evidence of autonomic instability (irregular pulse or blood
pressure, tachycardia, diaphoresis, and cardiac arrhythmias). Additional signs of
NMS may include increased serum creatine kinase (CK, creatine phosphokinase,
CPK), myoglobinuria (rhabdomyolysis), and acute renal failure. NMS attributable to
olanzapine therapy alone has been reported in some patients, and there also have been
reports of NMS in olanzapine-treated patients concomitantly receiving other drugs,
including antipsychotic agents, antidepressants, lithium, or valproate. Extrapyramidal
reactions were present in approximately two-thirds of the olanzapine-treated patients
diagnosed with NMS. Atypical presentations of NMS (e.g., absence of or lessened
rigidity, presenting as fever of unknown origin) and less severe presentations of
NMS also have been reported in some patients receiving olanzapine or other atypical
antipsychotic agents.

The diagnostic evaluation of patients with NMS is complicated. In arriving at
a diagnosis, serious medical illnesses (e.g., pneumonia, systemic infection) and
untreated or inadequately treated extrapyramidal signs and symptoms must be excluded.
In addition, clinical features of NMS and serotonin syndrome sometimes overlap,
and it has been suggested that these 2 syndromes may share certain underlying
pathophysiologic mechanisms. Other important considerations in the differential
diagnosis include central anticholinergic toxicity, heat stroke, drug fever, and primary
CNS pathology.

The management of NMS should include immediate discontinuance of antipsychotic
agents and other drugs not considered essential to concurrent therapy, intensive
symptomatic treatment and medical monitoring, and treatment of any concomitant
serious medical problems for which specific treatments are available. There currently
is no specific drug therapy for NMS, although dantrolene, bromocriptine, amantadine,
and benzodiazepines have been used in a limited number of patients. If a patient requires
antipsychotic therapy following recovery from NMS, the potential reintroduction of
drug therapy after several weeks should be carefully considered. If antipsychotic therapy
is reintroduced, the dosage generally should be increased gradually and an antipsychotic
agent other than the agent believed to have precipitated NMS generally is chosen. In
addition, such patients should be carefully monitored since recurrences of NMS have
been reported in some patients. For additional information on NMS, see Neuroleptic
Malignant Syndrome under Cautions: Nervous System Effects, in the Phenothiazines
General Statement 28:16.08.24.

Tardive Dyskinesia
Use of antipsychotic agents may be associated with tardive dyskinesia, a syndrome

of potentially irreversible, involuntary, dyskinetic movements. Although the incidence
of tardive dyskinesia appears to be highest among geriatric individuals, particularly
geriatric females, it is not possible to reliably predict at the beginning of antipsychotic
therapy which patients are likely to develop this syndrome. Tardive dyskinesia has
been reported in less than 1% of patients receiving olanzapine therapy. Although the
manufacturer states that it is not yet known whether antipsychotic agents differ in their
potential to cause tardive dyskinesia, available evidence suggests that the risk appears to
be substantially less with second-generation antipsychotic agents, including olanzapine,
than with conventional, first-generation antipsychotic agents. Analyses from controlled,
long-term trials have found an approximately 12-fold lower risk of tardive dyskinesia

with olanzapine therapy compared with haloperidol therapy. In addition, stabilization of
or improvement in tardive dyskinesia associated with conventional antipsychotic agents
has been reported in some patients when they have been switched to second-generation
antipsychotic therapy, including olanzapine. However, a transient increase in dyskinetic
movements (sometimes referred to as withdrawal-emergent dyskinesia) occasionally
may occur when a patient is switched from a first-generation to a second-generation
antipsychotic agent or upon dosage reduction of an antipsychotic agent.

The risk of developing tardive dyskinesia and the likelihood that it will become
irreversible are believed to increase as the duration of treatment and the total cumulative
dose of antipsychotic drugs administered to the patient increase. However, the syndrome
can develop, although much less commonly, following relatively brief treatment
periods at low dosages. There is no known treatment for established cases of tardive
dyskinesia, although the syndrome may remit, partially or completely, if antipsychotic
therapy is discontinued. However, antipsychotic therapy itself may suppress or partially
suppress the signs and symptoms of the syndrome and thereby may possibly mask
the underlying process. The effect that such symptomatic suppression has upon the
long-term course of tardive dyskinesia is unknown. There also is some evidence that
vitamin E administration may reduce the risk of development of tardive dyskinesia;
therefore, the American Psychiatric Association (APA) currently states that patients
receiving antipsychotic agents may be advised to take 400-800 units of vitamin E daily
for prophylaxis. (See Cautions in Vitamin E 88:20.)

Olanzapine should be prescribed in a manner that is most likely to minimize the
occurrence of tardive dyskinesia. Chronic antipsychotic treatment generally should
be reserved for patients who suffer from a chronic illness that is known to respond
to antipsychotic agents, and for whom alternative, equally effective, but potentially
less harmful treatments are not available or appropriate. In patients who do require
chronic treatment, the smallest dose and the shortest duration of treatment producing
a satisfactory clinical response should be sought, and the need for continued treatment
should be reassessed periodically. The APA currently recommends that all patients
receiving second-generation antipsychotic agents be assessed clinically for abnormal
involuntary movements every 12 months and that patients considered to be at increased
risk for tardive dyskinesia be assessed every 6 months. If signs and symptoms of tardive
dyskinesia appear in a patient receiving olanzapine, drug discontinuance or a reduction
in dosage should be considered. However, some patients may require treatment with
olanzapine or another antipsychotic agent despite the presence of the syndrome. For
additional information on tardive dyskinesia, see Tardive Dyskinesia under Cautions:
Nervous System Effects, in the Phenothiazines General Statement 28:16.08.24.

Other Nervous System Effects
Somnolence or sedation, which usually appears to be moderate in severity compared

with other antipsychotic agents and dose related, is among the most common adverse
effects of olanzapine, occurring in approximately 29% of patients receiving oral
olanzapine in controlled clinical trials. Somnolence associated with olanzapine and other
antipsychotic agents generally is most pronounced during early therapy, since most
patients develop some tolerance to the sedating effects with continued administration.
Although sedation can have therapeutic benefits in some cases, persistent daytime
drowsiness and increased sleep time can become troublesome in some patients and
necessitate a lower dosage or evening administration of the drug. (See Administration
under Dosage and Administration and see also Effects on Sleep under Pharmacology:
Nervous System Effects.)

Insomnia occurred in about 12%, dizziness in about 11%, asthenia in about 10%,
and abnormal gait in about 6% of patients receiving oral olanzapine in short-term
controlled clinical trials. The incidence of asthenia appears to be dose related. In
addition, articulation impairment was reported in about 2% of patients receiving oral
olanzapine in short-term, controlled clinical trials.

Abnormal dreams, amnesia, delusions, emotional lability, euphoria, manic reaction,
paresthesia, and schizophrenic reaction each has been reported in at least 1% of patients
receiving oral olanzapine; however, a causal relationship to the drug has not been
established. Alcohol misuse, antisocial reaction, ataxia, CNS stimulation, delirium,
dementia, and depersonalization have been reported in less than 1% of patients; these
adverse effects have not been definitely attributed to the drug.

Dysarthria, facial paralysis, hypesthesia, hypokinesia, hypotonia, incoordination,
increased or decreased libido, migraine, obsessive-compulsive symptoms, phobias,
somatization, and stimulant misuse have been reported in less than 1% of patients
receiving oral olanzapine; these adverse effects have not been definitely attributed to the
drug. Although a causal relationship has not been established, stupor, stuttering, vertigo,
and withdrawal syndrome also have been reported in up to 1% of patients receiving
oral olanzapine. Circumoral paresthesia, coma, encephalopathy, neuralgia, neuropathy,
nystagmus, paralysis, suicide attempt, subarachnoid hemorrhage, and tobacco misuse
have been reported in less than 0.1% of patients receiving oral olanzapine; however, a
causal relationship to the drug has not been clearly established.

In short-term (i.e., 24-hour), controlled clinical trials of IM olanzapine for acute
agitation, somnolence occurred in approximately 6%, dizziness in approximately 4%,
and asthenia in about 2% of the patients. Abnormal gait, articulation impairment,
confusion, and emotional lability have been reported in less than 1% of patients; these
adverse effects have not been definitely attributed to the drug.

Cardiovascular Effects Hemodynamic Effects
Oral olanzapine may produce orthostatic hypotension that may be associated with

dizziness, tachycardia, and, in some patients, syncope, particularly during the initial
Exhibit D.32, page 6
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period of dosage titration. In short-term, controlled clinical trials for oral olanzapine,
postural hypotension and tachycardia occurred in approximately 3% and hypertension
occurred in approximately 2% of patients. In addition, hypotension has been reported
in at least 1% of patients receiving oral olanzapine in the short-term controlled clinical
trials. Bradycardia, congestive heart failure, and vasodilatation have been reported in
less than 1% of patients; these adverse effects have not been definitely attributed to the
drug. These effects probably are due to the drug’s α1-adrenergic blocking activity.

Hypotension, bradycardia with or without hypotension, tachycardia, and syncope
also were reported during the clinical trials with IM olanzapine. In an open trial in
nonagitated patients with schizophrenia designed to evaluate the safety and tolerability
of a dosage regimen of three 10-mg IM doses of olanzapine administered 4 hours apart,
approximately one-third of the patients experienced a substantial orthostatic decrease in
systolic blood pressure (i.e., decrease of 30 mm Hg or more).

Syncope was reported in 0.6% of olanzapine-treated patients in phase 2 and 3
clinical trials of oral olanzapine and in 0.3% of patients receiving IM olanzapine in
the acute agitation clinical trials. In phase 1 trials of olanzapine, 3 healthy volunteers
experienced hypotension, bradycardia, and sinus pauses of up to 6 seconds that
spontaneously resolved; 2 of these cases occurred in association with IM olanzapine
and one case involved oral olanzapine. In short-term, controlled clinical trials for IM
olanzapine for acute agitation, hypotension occurred in approximately 2% and postural
hypotension occurred in approximately 1% of the patients. Syncope has been reported in
less than 1% of the patients receiving IM olanzapine in clinical trials. The manufacturer
states that the risk for this sequence of hypotension, bradycardia, and sinus pause may
be greater in nonpsychiatric patients compared with psychiatric patients, who may be
more adapted to certain pharmacologic effects of psychotropic agents. (See Dosage and
Administration and see also Cardiovascular Effects, under Cautions: Precautions and
Contraindications.)

ECG Effects
Pooled analyses from controlled clinical trials did not reveal statistically significant

differences in the proportions of olanzapine-treated patients experiencing potentially
important ECG changes, including QT, QTc, and PR intervals. Olanzapine was
associated with a mean increase in heart rate of 2.4 beats per minute compared with
no change among placebo patients in controlled trials. The manufacturer states that
the slight tendency to cause tachycardia may be related to olanzapine’s potential for
inducing orthostatic changes in blood pressure. Like some other antipsychotic agents,
olanzapine has been associated with prolongation of the QTc interval in some patients
and there is some evidence that higher dosages of the drug may increase the risk of QTc
interval prolongation; however, the clinical relevance of these findings remains to be
established.

Other Cardiovascular Effects
In short-term, controlled clinical trials for oral olanzapine, chest pain occurred in

approximately 3% of patients. Atrial fibrillation, cerebrovascular accident, cardiac
arrest, hemorrhage, pallor, palpitation, and ventricular extrasystoles have been reported
in less than 1% of patients; these adverse effects have not been definitely attributed to
the drug.

Although a causal relationship has not been established, arteritis and heart failure
have been reported in less than 0.1% of patients receiving oral olanzapine. In addition,
venous thromboembolic effects, including pulmonary embolism and deep venous
thrombosis, have been reported in patients receiving olanzapine during postmarketing
surveillance.

In controlled clinical trials for IM olanzapine for acute agitation, AV block and heart
block have been reported in less than 1% of the patients receiving IM olanzapine.

Hepatic Effects
During premarketing clinical trials, olanzapine therapy was associated with

asymptomatic elevations in serum aminotransferase (transaminase) concentrations,
including elevations in serum concentrations of ALT (SGPT), AST (SGOT), and γ-
glutamyltransferase (GGT). Clinically important ALT elevations (3 or more times the
upper limit of the normal range) were observed in 2% (6 of 243) of patients exposed
to olanzapine in placebo-controlled clinical studies; none of these patients experienced
jaundice. In 2 of these patients, the transaminases decreased toward normal values
despite continued therapy, and in 2 other patients, the transaminases decreased upon
discontinuance of olanzapine therapy. In the 2 remaining patients, one patient, who was
seropositive for hepatitis C, had persistent transaminase elevations for 4 months after
discontinuance of therapy, and the other patient had insufficient follow-up to determine
whether the transaminase elevation normalized. Within the larger premarketing database
of about 2400 patients with baseline ALT values of 90 IU/L or less, the incidence of
SGPT elevation exceeding 200 IU/L was 2% (50 of 2381 patients). None of these
patients experienced jaundice or other symptoms attributable to hepatic impairment,
and most had transient changes that tended to normalize while olanzapine therapy was
continued. Among 2500 patients receiving oral olanzapine in clinical trials, about 9%
of the patients experienced transient elevations in serum transaminase levels, usually
within 1–2 weeks following initiation of therapy, and the median time to maximal levels
in these patients was about 4 weeks; olanzapine therapy was discontinued in about
1% (23 of 2500) of the patients because of transaminase elevations. (See Cautions:
Precautions and Contraindications.)

Hepatitis has rarely been reported in postmarketing experience, as well as very
rare cases of cholestatic or mixed hepatic injury. In addition, fatty deposit in the liver

has been reported in less than 0.1% of patients receiving oral olanzapine in short-term
clinical trials, although a causal relationship to the drug remains to be established.

Endocrine and Metabolic Effects Weight Gain
Like some conventional (first-generation) and atypical (second-generation)

antipsychotic agents, olanzapine therapy may result in weight gain. In placebo-
controlled studies of 6 weeks’ duration, weight gain occurred in approximately 6% of
patients receiving oral olanzapine, and increased appetite occurred in 3% of patients
receiving oral olanzapine in short-term controlled trials. Patients receiving olanzapine
in the 6-week, placebo-controlled studies gained an average of 2.8 kg compared with
an average loss of 0.4 kg in those receiving placebo; 29% of the olanzapine-treated
patients gained greater than 7% of their baseline weight compared with 3% of placebo
recipients. Patients with a low body mass index (BMI) in these studies appeared to
be more susceptible to olanzapine-induced weight gain than normal or overweight
patients, although weight gain was substantially greater in all 3 groups compared with
placebo. During long-term continuation therapy with olanzapine, 56% of olanzapine-
treated patients gained greater than 7% of their baseline weight; the average weight gain
observed during long-term therapy was 5.4 kg.

Although the precise mechanism(s) remains to be clearly established, weight gain
may result at least in part from the drug’s serotonergic-, histaminergic-, and adrenergic-
blocking properties. Weight gain has been reported to be troublesome for some patients
during long-term therapy with atypical antipsychotics, particularly olanzapine and
clozapine, and may be an important cause of outpatient noncompliance. Some clinicians
suggest regular physical exercise and nutritional counseling in the prevention and
treatment of weight gain associated with these drugs. There currently are no well
established pharmacologic treatments for antipsychotic agent-induced weight gain;
however, a number of drugs, including amantadine, bupropion, histamine H2-receptor
antagonists (e.g., nizatidine) orlistat, metformin, sibutramine, and topiramate, have
been used with limited success to date. Because the potential risk of adverse effects in
patients receiving these drugs may outweigh their possible weight-reducing effects in
some cases, routine use of pharmacologic therapy currently is not recommended by
most clinicians, although individual patients may benefit. Additional controlled studies
are needed to more clearly determine the optimum management of antipsychotic-
associated weight gain during long-term therapy with these drugs.

Hyperglycemia and Diabetes Mellitus
Severe hyperglycemia, sometimes associated with ketoacidosis, hyperosmolar coma,

or death, has been reported in patients receiving certain atypical antipsychotic agents,
including olanzapine. While confounding factors such as an increased background
risk of diabetes mellitus in patients with schizophrenia and the increasing incidence of
diabetes mellitus in the general population make it difficult to establish with certainty
the relationship between use of agents in this drug class and glucose abnormalities,
epidemiologic studies suggest an increased risk of treatment-emergent hyperglycemia-
related adverse events in patients treated with the atypical antipsychotic agents included
in the studies (e.g., olanzapine, clozapine, quetiapine, risperidone). (See Cautions:
Precautions and Contraindications.)

Precise risk estimates for hyperglycemia-related adverse events in patients treated
with atypical antipsychotics currently are not available. While some evidence suggests
that the risk for diabetes may be greater with some atypical antipsychotics (e.g.,
olanzapine, clozapine) than with others (e.g., quetiapine, risperidone) in the class,
available data are conflicting and insufficient to provide reliable estimates of relative
risk associated with use of the various atypical antipsychotics.

Diabetes mellitus has been reported in less than 1% of patients and diabetic acidosis
has been reported in less than 0.1% of patients receiving oral olanzapine in short-term,
controlled clinical trials.

Hyperlipidemia
Like some other antipsychotic agents, particularly clozapine, olanzapine therapy

has been associated with hyperlipidemia, including elevations in serum triglyceride and
cholesterol concentrations.

In clinical trials in olanzapine-treated patients with random triglyceride
concentrations of less than 150 mg/dL at baseline, 0.5% of patients experi-enced
elevated triglyceride concentrations of 500 mg/dL or higher at any time, and severely
elevated triglyceride concentrations of 1000 mg/dL or more have been reported rarely
during postmarketing surveillance. During the same trials, olanzapine-treated patients
experienced a mean increase of 20 mg/dL in triglyceride concentrations from a mean
baseline value of 175 mg/dL.

In placebo-controlled trials, olanzapine-treated patients who had random cholesterol
concentrations of less than 200 mg/dL at baseline experienced elevated cholesterol
concentrations of 240 mg/dL or higher at any time during the trials more frequently than
those receiving placebo (approximately 4% and 2% of patients, respectively). In these
trials, olanzapine-treated patients had a mean increase of 0.4 mg/dL in serum cholesterol
concentrations while those receiving placebo had a mean decrease of 4.6 mg/dL, both
from a mean baseline value of 203 mg/dL.

Hypercholesterolemia and hyperlipidemia have been reported in less than 1%
of patients receiving oral olanzapine in short-term trials. In addition, cholesterol
concentration of 240 mg/dL or higher have been reported rarely during postmarketing
surveillance.

Although the manufacturer currently does not recommend routine monitoring of
lipid parameters in patients receiving olanzapine, the APA recommends a baseline
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lipid panel in all patients with schizophrenia and recommends that this be repeated
at least every 5 years. In addition, some clinicians recommend that lipid profiles be
monitored at baseline and periodically (e.g., every 3–6 months) in all patients receiving
long-term therapy with atypical antipsychotic agents. There is some evidence from a
study in individuals with developmental disabilities that the risk of hyperlipidemia in
patients receiving atypical antipsychotic agents may be minimized or avoided by careful
monitoring, dietary management, and suitable physical activity. In patients who develop
persistent and clinically important hyperlipidemia during olanzapine therapy, nondrug
therapies and measures (e.g., dietary management, weight control, an appropriate
program of physical activity) and drug therapy (e.g., antilipemic agents) may be helpful.
Consideration also may be given to switching to an alternative antipsychotic agent that
is less frequently associated with hyperlipidemia (such as aripiprazole, risperidone, or
ziprasidone).

Hyperprolactinemia
As with other drugs that antagonize dopamine D2 receptors, olanzapine can elevate

serum prolactin concentrations, and a modest elevation may persist during chronic
administration of the drug. However, in contrast to conventional (first-generation)
antipsychotic agents and similar to many other atypical antipsychotic agents, olanzapine
therapy in usual dosages generally produces relatively modest and transient elevations in
serum prolactin concentrations in humans. It has been suggested that the more transient
effect of atypical antipsychotic agents on prolactin may be because these drugs appear
to dissociate from dopamine receptors more rapidly than conventional antipsychotic
agents.

Olanzapine is considered by many experts to be low in its potential for inducing
hyperprolactinemia, and it has been recommended along with other prolactin-sparing
atypical antipsychotics (e.g., aripiprazole, clozapine, quetiapine, ziprasidone) in
patients with schizophrenia who are at risk of hyperprolactinemia. Although clinical
disturbances such as galactorrhea, amenorrhea, gynecomastia, and impotence have been
associated with prolactin-elevating drugs, the clinical importance of elevated prolactin
concentrations is unknown for most patients.

Like other drugs that increase prolactin, an increase in mammary gland neoplasia
was observed in olanzapine carcinogenicity studies conducted in mice and rats.
However, neither clinical studies nor epidemiologic studies have demonstrated an
association between chronic administration of dopamine antagonists and tumorigenesis
in humans; the available evidence is considered too limited to be conclusive. (See
Cautions: Precautions and Contraindications and see also Cautions: Mutagenicity and
Carcinogenicity.) In patients who develop elevated prolactin concentrations during
antipsychotic therapy, some clinicians recommend reducing the dosage of the current
antipsychotic agent or switching to a prolactin-sparing antipsychotic agent. Dopamine
receptor agonists (e.g., bromocriptine) also may be helpful, and estrogen replacement
therapy may be considered in hypoestrogenic female patients.

Other Endocrine and Metabolic Effects
Peripheral edema has been reported in approximately 3% of patients receiving oral

olanzapine in short-term clinical trials. Acidosis, increased serum alkaline phosphatase
concentrations, bilirubinemia, dehydration, hypoglycemia, hypokalemia, hyponatremia,
lower extremity edema, and upper extremity edema have been reported in less than 1%
of patients receiving oral olanzapine in short-term trials; however, a causal relationship
remains to be established. Goiter, gout, hyperkalemia, hypernatremia, hypoproteinemia,
ketosis, and water intoxication have been reported in less than 0.1% of patients
receiving oral olanzapine; these adverse effects have not been definitely attributed to the
drug.

Adverse metabolic effects that have been reported in less than 1% of patients
receiving IM olanzapine in short-term clinical trials include increased serum creatine
phosphokinase concentrations, dehydration, and hyperkalemia; however, a causal
relationship remains to be established.

GI Effects
Dryness of the mouth and constipation both occurred in about 9%, dyspepsia

in about 7%, vomiting in about 4%, and increased appetite in about 3% of patients
receiving oral olanzapine in short-term controlled clinical trials.

Flatulence, increased salivation, and thirst have been reported in at least 1% of
patients receiving oral olanzapine in short-term clinical trials. Dysphagia, esophagitis,
fecal impaction, fecal incontinence, gastritis, gastroenteritis, gingivitis, melena, mouth
ulceration, nausea and vomiting, oral moniliasis, periodontal abscess, rectal hemorrhage,
stomatitis, tongue edema, and tooth caries have been reported in less than 1% of
olanzapine-treated patients; these adverse effects have not been definitely attributed to
the drug.

Abdominal pain, diarrhea, and nausea have been reported in less than 1% of patients
receiving IM olanzapine in clinical trials; these adverse effects have not been definitely
attributed to the drug.

Aphthous stomatitis, enteritis, eructation, esophageal ulcer, glossitis, ileus, intestinal
obstruction, and tongue discoloration have been reported in less than 0.1% of patients
receiving oral olanzapine in short-term clinical trials, although a causal relationship to
the drug remains to be established.

Respiratory Effects
Rhinitis occurred in about 7%, increased cough in about 6%, and pharyngitis in

about 4% of patients receiving oral olanzapine in short-term controlled clinical trials.
Dyspnea has been reported in at least 1% of patients receiving oral olanzapine in short-

term clinical trials. Apnea, asthma, epistaxis, hemoptysis, hyperventilation, hypoxia,
laryngitis, and voice alteration have been reported in less than 1% of olanzapine-treated
patients; these adverse effects have not been definitely attributed to the drug. In addition,
dyspnea and hyperventilation, which appeared to be dose related, have been reported
together in a patient treated with oral olanzapine.

Atelectasis, hiccup, hypoventilation, lung edema, and stridor have been reported in
less than 0.1% of patients receiving oral olanzapine; however, a causal relationship to
the drug has not been clearly established. Respiratory failure developed in a geriatric
individual with chronic lung disease who was receiving olanzapine therapy; although
not clearly established, it was suggested that the respiratory failure was due at least in
part to the sedative effect of the drug.

Dermatologic and Sensitivity Reactions
Sweating has been reported in at least 1% of patients receiving oral olanzapine

and in less than 1% of patients receiving IM olanzapine in short-term clinical trials.
Alopecia, contact dermatitis, dry skin, eczema, maculopapular rash, photosensitivity
reaction, pruritus, seborrhea, skin discoloration (e.g., hyperpigmentation), skin ulcer,
urticaria, and vesiculobullous rash have been reported in less than 1% of olanzapine-
treated patients; these adverse effects have not been definitely attributed to the drug.
Hirsutism and pustular rash have been reported in less than 0.1% of patients receiving
oral olanzapine; however, a causal relationship to the drug has not been clearly
established.

Allergic reactions (e.g., anaphylactoid reaction, angioedema, pruritus, urticaria)
have been reported during postmarketing surveillance of olanzapine. In addition, a
hypersensitivity syndrome consisting of a severe and generalized pruritic eruption,
fever, eosinophilia, and toxic hepatitis has been reported in at least one olanzapine-
treated patient; the manifestations improved following discontinuance of the drug,
and skin and liver biopsy results suggested that the hypersensitivity syndrome was
caused by olanzapine. Eruptive xanthomas, which are associated with hyperlipidemia,
have occurred in several patients receiving olanzapine therapy. Leukocytoclastic
vasculitis also has been reported in a geriatric patient receiving olanzapine and warfarin
concurrently; the vasculitis improved following discontinuance of olanzapine in this
patient but recurred when the drug was subsequently reintroduced.

Local Effects
Pain at the injection site also has been reported in at least 1% of patients receiving

IM olanzapine in controlled clinical trials.

Genitourinary Effects
Urinary incontinence and urinary tract infection both have been reported in

approximately 2% and vaginitis has been reported in at least 1% of patients receiving
oral olanzapine in short-term controlled clinical trials, although a causal relationship
to the drug remains to be established. Abnormal ejaculation, amenorrhea, breast pain,
cystitis, decreased menstruation, dysuria, female lactation, glycosuria, gynecomastia,
and hematuria have been reported in less than 1% of olanzapine-treated patients; these
adverse effects have not been definitely attributed to the drug.

Impotence, increased menstruation, menorrhagia, metrorrhagia, polyuria,
premenstrual syndrome, pyuria, urinary frequency, urinary retention, urinary urgency,
impaired urination, enlarged uterine fibroids, and vaginal hemorrhage have been
reported in less than 1% of patients receiving oral olanzapine in short-term clinical
trials; however, a causal relationship to the drug remains to be established. Albuminuria,
breast enlargement, mastitis, and oliguria have been reported in less than 0.1% of
patients receiving oral olanzapine; however, these adverse effects have not been
definitely attributed to the drug.

Priapism also has been reported in several male patients and at least one case of
clitoral priapism has been reported in a female patient. The α-adrenergic blocking effect
of olanzapine appears to be responsible for this rare but potentially serious adverse
effect requiring immediate medical attention to prevent long-term consequences such as
erectile dysfunction.

Musculoskeletal Effects
Joint pain, back pain, and extremity (other than joint) pain have been reported in

5% and joint stiffness and muscle twitching in more than 1% of patients receiving
oral olanzapine; muscle twitching also has been reported in less than 1% of patients
receiving IM olanzapine in short-term controlled clinical trials. Arthritis, arthrosis,
leg cramps, and myasthenia have been reported in less than 1% of olanzapine-treated
patients; these adverse effects have not been definitely attributed to the drug. Bone pain,
bursitis, myopathy, osteoporosis, and rheumatoid arthritis have been reported in less
than 0.1% of patients receiving oral olanzapine; however, a causal relationship to the
drug has not been clearly established. Rhabdomyolysis also has been reported rarely in
olanzapine-treated patients and may be seen as one of the clinical features of NMS. (See
Neuroleptic Malignant Syndrome in Cautions: Nervous System Effects.)

Ocular and Otic Effects
Amblyopia has been reported in 3% of patients, and conjunctivitis has been

reported in at least 1% of patients receiving oral olanzapine in short-term clinical trials;
however, a causal relationship to the drug for these effects remains to be established.
Accommodation abnormality, blepharitis, cataract, deafness, diplopia, dry eyes, ear pain,
eye hemorrhage, eye inflammation, eye pain, ocular muscle abnormality, and tinnitus
have been reported in less than 1% of olanzapine-treated patients; these adverse effects
have not been definitely attributed to the drug. In addition, corneal lesion, glaucoma,
keratoconjunctivitis, macular hypopigmentation, miosis, mydriasis, and pigmentExhibit D.32, page 8
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deposits in the eye lens have been reported in less than 0.1% of patients receiving oral
olanzapine; however, a causal relationship to the drug has not been clearly established.

Hematologic Effects
Because of concern about neutropenia associated with other psychotropic agents

(e.g., clozapine) and the finding of leukopenia associated with the administration of
olanzapine in several animal models, hematologic parameters were carefully evaluated
during premarketing clinical trials with olanzapine. There was no indication of a risk
of clinically important neutropenia in olanzapine-treated patients in the premarketing
database for the drug.

Ecchymosis has been reported in 5% of patients receiving oral olanzapine in short-
term clinical trials; however, a causal relationship to the drug remains to be established.
Anemia has been reported in less than 1% of patients receiving oral or IM olanzapine;
this adverse effect has not been definitely attributed to the drug. Cyanosis, leukocytosis,
leukopenia, lymphadenopathy, and thrombocytopenia have been reported in less than
1% of patients receiving oral olanzapine; however, a causal relationship to the drug
remains to be established.

During premarketing clinical trials, asymptomatic elevation of the eosinophil count
was reported in approximately 0.3% of patients receiving oral olanzapine. In addition,
normocytic anemia and thrombocythemia have been reported in less than 0.1% of
patients receiving oral olanzapine; however, a causal relationship to the drug has not
been clearly established.

Other Adverse Effects
Accidental injury has been reported in approximately 12% of patients receiving oral

olanzapine in short-term controlled trials. Fever has been reported in approximately
6% of patients receiving oral olanzapine and in less than 1% of patients receiving IM
olanzapine in short-term clinical trials. Dental pain and flu syndrome have been reported
in at least 1% of patients receiving oral olanzapine in short-term clinical trials; however,
a causal relationship to the drug remains to be established. Enlarged abdomen, chills,
facial edema, intentional injury, malaise, moniliasis, neck pain, neck rigidity, pelvic
pain, and taste perversion have been reported in less than 1% of oral olanzapine-treated
patients; these adverse effects have not been definitely attributed to the drug. In addition,
chills accompanied by fever, hangover effect, and sudden death have been reported in
less than 0.1% of patients receiving oral olanzapine; however, a causal relationship to
the drug has not been clearly established.

Pancreatitis, which has been fatal in some cases, has occurred rarely in patients
receiving atypical antipsychotic agents, including olanzapine, clozapine, and
risperidone. In most of these cases, pancreatitis developed within 6 months of initiation
of atypical antipsychotic therapy. Although the precise mechanism for this effect
remains to be established, it has been suggested that it may be due at least in part to the
adverse metabolic effects associated with these drugs.
■ Precautions and Contraindications

Pending revision, the material in this section should be considered in light of more
recently available information in the MedWatch notification at the beginning of this
monograph.

Olanzapine shares many of the toxic potentials of other antipsychotic agents
(e.g., other atypical antipsychotic agents, phenothiazines), and the usual precautions
associated with therapy with these agents should be observed. (See Cautions, in the
Phenothiazines General Statement 28:16.08.24.)

When olanzapine is used in fixed combination with fluoxetine, the usual cautions,
precautions, and contraindications associated with fluoxetine must be considered in
addition to those associated with olanzapine.
Somnolence

Dose-related somnolence occurred in 26% of patients receiving oral olanzapine
compared with 15% of those receiving placebo, and resulted in discontinuance of
the drug in 0.4% of the patients in the premarketing database. Because of sedative
effects of the drug and because it potentially may impair judgment, thinking, and motor
skills, patients should be cautioned that olanzapine may impair their ability to perform
activities requiring mental alertness or physical coordination (e.g., operating machinery,
driving a motor vehicle) until they are reasonably certain that olanzapine does not
adversely affect them.
Seizures

Although seizures occurred in about 0.9% of patients receiving oral olanzapine in
controlled clinical trials during premarketing testing, it should be noted that confounding
factors that may have contributed to the occurrence of seizures were present in many
of these cases. Olanzapine should be administered with caution to patients with a
history of seizures, patients with conditions known to lower the seizure threshold (e.g.,
Alzheimer’s disease, geriatric patients), and during concurrent therapy with drugs that
may lower the seizure threshold.
Body Temperature Regulation

Because disruption of the body’s ability to reduce core body temperature has been
associated with the use of antipsychotic agents, caution is advised when olanzapine is
administered in patients exposed to conditions that may contribute to an elevation in
core body temperature. Such conditions include strenuous exercise, exposure to extreme
heat, concomitant use of drugs with anticholinergic activity, or dehydration. Patients
receiving olanzapine should be advised to avoid overheating and dehydration.
Hepatic Effects

Because clinically important serum ALT elevations (3 or more times the upper limit
of the normal range) were observed in about 2% of patients exposed to oral olanzapine
in placebo-controlled clinical studies, the manufacturer states that olanzapine should
be used with caution in patients with signs and symptoms of hepatic impairment, in
patients with preexisting conditions associated with limited hepatic functional reserve,
and in patients who are being treated concurrently with potentially hepatotoxic drugs.
In addition, periodic assessment of transaminases is recommended in patients with
clinically important hepatic disease.
Individuals with Phenylketonuria

Individuals with phenylketonuria (i.e., homozygous genetic deficiency of
phenylalanine hydroxylase) and other individuals who must restrict their intake of
phenylalanine should be warned that olanzapine 5, 10, 15, or 20 mg orally disintegrating
tablets contain aspartame (e.g., NutraSweet®), which is metabolized in the GI tract to
provide about 0.34, 0.45, 0.67, or 0.9 mg of phenylalanine, respectively, following oral
administration.
Dysphagia

Because esophageal dysmotility and aspiration sometimes resulting in death have
been associated with the use of antipsychotic agents, olanzapine and other antipsychotic
agents should be used with caution in patients at risk for aspiration pneumonia.
Aspiration pneumonia is a common cause of morbidity and mortality in patients with
advanced Alzheimer’s disease.
Suicide

Because the possibility of a suicide attempt is inherent in patients with schizophrenia
and bipolar disorder, close supervision of high-risk patients is recommended during
olanzapine therapy. The manufacturer recommends that the drug be prescribed in
the smallest quantity consistent with good patient management to reduce the risk of
overdosage.
Patients with Concomitant Illness

Clinical experience with olanzapine in patients with certain concurrent systemic
diseases is limited. Olanzapine has demonstrated anticholinergic activity in vitro and
constipation, dryness of the mouth, and tachycardia, possibly related to the drug’s
anticholinergic effects, have occurred in premarketing clinical trials. Although these
adverse effects did not often result in drug discontinuance, the manufacturer states that
olanzapine should be used with caution in patients with clinically important prostatic
hypertrophy, angle-closure glaucoma, or a history of paralytic ileus.

Olanzapine has not been adequately evaluated in patients with a recent history
of myocardial infarction or unstable cardiovascular disease to date and patients with
these conditions were excluded from premarketing clinical trials. Because of the risk
of orthostatic hypotension associated with olanzapine, the manufacturer states that the
drug should be used with caution in patients with cardiovascular disease. (See Cautions:
Cardiovascular Effects.)
Concomitant Medication or Alcohol Use

Because of the potential for adverse drug interactions, the manufacturer recommends
that patients receiving olanzapine be advised to notify their clinician if they are taking
or plan to take any prescription or nonprescription (over-the-counter) medications. The
manufacturer also recommends that patients be advised to avoid alcohol while receiving
the drug. (See Drug Interactions.)
Neuroleptic Malignant Syndrome

Neuroleptic malignant syndrome (NMS), a potentially fatal syndrome requiring
immediate discontinuance of the drug and intensive symptomatic treatment, has
been reported in patients receiving antipsychotic agents, including olanzapine. If a
patient requires antipsychotic therapy following recovery from NMS, the potential
reintroduction of drug therapy should be carefully considered. If antipsychotic therapy is
reintroduced, the dosage generally should be increased gradually, and an antipsychotic
agent other than the agent believed to have precipitated NMS generally should be
chosen. In addition, such patients should be carefully monitored since recurrences of
NMS have been reported in some patients. (See Neuroleptic Malignant Syndrome in
Cautions: Nervous System Effects.)
Tardive Dyskinesia

Because use of antipsychotic agents may be associated with tardive dyskinesia, a
syndrome of potentially irreversible, involuntary, dyskinetic movements, olanzapine
should be prescribed in a manner that is most likely to minimize the occurrence of this
syndrome. Chronic antipsychotic treatment generally should be reserved for patients
who suffer from a chronic illness that is known to respond to antipsychotic agents, and
for whom alternative, equally effective, but potentially less harmful treatments are not
available or appropriate. In patients who do require chronic treatment, the smallest dose
and the shortest duration of treatment producing a satisfactory clinical response should
be sought, and the need for continued treatment should be reassessed periodically.

The APA currently recommends that patients receiving second-generation
antipsychotic agents be assessed clinically for abnormal involuntary movements every
12 months and that patients considered to be at increased risk for tardive dyskinesia
be assessed every 6 months. (See Tardive Dyskinesia in Cautions: Nervous System
Effects.)
Dispensing and Administration Precautions

Because of similarities in spelling, dosage intervals (once daily), and tablet strengths
(5 and 10 mg) of Zyprexa® (the trade name for olanzapine) and Zyrtec® (the trade name
for cetirizine hydrochloride, an antihistamine), several dispensing or prescribing errorsExhibit D.32, page 9
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have been reported to the manufacturer of Zyprexa®. These medication errors may
result in unnecessary adverse events or a potential relapse in patients with schizophrenia
or bipolar disorder. Therefore, the manufacturer of Zyprexa® cautions that extra care
should be exercised in ensuring the accuracy of written prescriptions for Zyprexa®

and Zyrtec® such as printing both the proprietary (brand) and nonproprietary (generic)
names on all prescriptions for these drugs. The manufacturer also recommends that
pharmacists assess various measures of avoiding dispensing errors and implement
them as appropriate (e.g., placing drugs with similar names apart from one another on
pharmacy shelves, patient counseling).
Cardiovascular Effects

Orthostatic hypotension associated with dizziness, tachycardia, and/or syncope,
particularly during the initial dosage titration period, has been reported in patients
receiving oral olanzapine therapy. The risk of orthostatic hypotension and syncope may
be minimized by initiating therapy with a dosage of 5 mg orally once daily. A more
gradual titration to the target dose should be considered if hypotension occurs. Patients
should be cautioned about the risk of orthostatic hypotension, particularly during the
initial dosage titration period and if the drug is given concurrently with drugs that may
potentiate the orthostatic effect of olanzapine, including diazepam, or alcohol.

Hypotension, bradycardia with or without hypotension, tachycardia, and syncope
have been reported in patients receiving IM olanzapine. The use of maximum
recommended dosages of IM olanzapine (i.e., 3 doses of 10 mg each given IM 2–4
hours apart) may be associated with a substantial risk of clinically important orthostatic
hypotension. Patients who experience drowsiness or dizziness after the IM injection
should remain recumbent until an examination indicates that they are not experiencing
orthostatic hypotension, bradycardia, and/or hypoventilation. Patients requiring
additional IM injections of olanzapine should be assessed for orthostatic hypotension
prior to administration of any subsequent doses. Administration of additional IM
doses to patients with clinically important postural change in blood pressure is not
recommended.

The manufacturer states that olanzapine should be used with caution in patients with
known cardiovascular disease (e.g., history of myocardial infarction or ischemia, heart
failure, conduction abnormalities), cerebrovascular disease, and/or other conditions that
would predispose patients to hypotension (e.g., dehydration, hypovolemia, concomitant
antihypertensive therapy) where the occurrence of syncope, hypotension, and/or
bradycardia might put the patient at increased risk. The manufacturer also states that
the drug should be used with caution in patients receiving other drugs that can induce
hypotension, bradycardia, or respiratory and CNS depression. (See Drug Interactions.)
Concurrent administration of IM olanzapine and parenteral benzodiazepines has
not been well studied; therefore, combined use of these drugs is not recommended.
If use of IM olanzapine in combination with parenteral benzodiazepine therapy is
considered, careful evaluation of the patient’s clinical status for excessive sedation and
cardiorespiratory depression is recommended.
Hyperglycemia and Diabetes Mellitus

Because severe hyperglycemia, sometimes associated with ketoacidosis,
hyperosmolar coma, or death, has been reported in patients receiving certain atypical
antipsychotic agents, including olanzapine, the manufacturers state that patients with
preexisting diabetes mellitus in whom therapy with an atypical antipsychotic is initiated
should be closely monitored for worsening of glucose control; those with risk factors for
diabetes (e.g., obesity, family history of diabetes) should undergo fasting blood glucose
testing upon therapy initiation and periodically throughout treatment. Any patient who
develops manifestations of hyperglycemia (e.g., polydipsia, polyphagia, polyuria,
weakness) during treatment with an atypical antipsychotic should undergo fasting
blood glucose testing. In some cases, patients who developed hyperglycemia while
receiving an atypical antipsychotic have required continuance of antidiabetic treatment
despite discontinuance of the suspect drug; in other cases, hyperglycemia resolved with
discontinuance of the antipsychotic or with continuance of both the suspect drug and
initiation of antidiabetic treatment.

Various experts have developed additional recommendations for the management
of diabetes risks in patients receiving atypical antipsychotics; these include initial
screening measures and regular monitoring (e.g., determination of diabetes risk factors;
BMI determination using weight and height; waist circumference; blood pressure;
fasting blood glucose; hemoglobin A1c [HbA1c]; fasting lipid profile), as well as
provision of patient education and referral to clinicians experienced in the treatment
of diabetes, when appropriate. Although some clinicians state that a switch from one
atypical antipsychotic agent to another that has not been associated with substantial
weight gain or diabetes should be considered in patients who experience weight gain
(equal to or exceeding 5% of baseline body weight) or develop worsening glycemia
or dyslipidemia at any time during therapy, such recommendations are controversial
because differences in risk of developing diabetes associated with use of the different
atypical antipsychotics remain to be fully established. Many clinicians consider
antipsychotic efficacy the most important factor when making treatment decisions and
suggest that detrimental effects of switching from a beneficial treatment regimen also
should be considered in addition to any potential for exacerbation or development of
medical conditions (e.g., diabetes). Decisions to alter drug therapy should be made on an
individual basis, weighing the potential risks and benefits of the particular drug in each
patient.
Contraindications

Olanzapine is contraindicated in patients with a known hypersensitivity to the drug.
(See Cautions: Dermatologic and Sensitivity Reactions.)
■ Pediatric Precautions

Pending revision, the material in this section should be considered in light of more
recently available information in the MedWatch notification at the beginning of this
monograph.

The manufacturer states that safety and efficacy of olanzapine in children and
adolescents younger than 18 years of age have not been established. However, the drug
has been used in a limited number of children and adolescents with childhood-onset
schizophrenia (see Pediatric Considerations under Psychotic Disorders: Schizophrenia,
in Uses). In a double-blind, placebo-controlled trial of 6 weeks’ duration conducted in
107 adolescents 13–17 years of age with schizophrenia, olanzapine was effective in the
management of schizophrenia, but results indicated that the drug’s effects on weight and
prolactin concentrations may be greater in adolescents.

Olanzapine also has been effective and well tolerated in a limited number of children
and adolescents with bipolar disorder (see Pediatric Considerations under Bipolar
Disorder, in Uses) and pervasive developmental disorder, including autistic disorder.
In a double-blind, placebo-controlled, 3-week study in 107 adolescents 13–17 years
of age with bipolar disorder, olanzapine was found to be effective in the treatment of
acute manic or mixed episodes; however, weight gain and hyperprolactinemia occurred
more often in patients receiving olanzapine compared with those receiving placebo.
Additional controlled and longer-term studies are needed to confirm these initial
findings and to evaluate the relative benefits and risks of olanzapine therapy in pediatric
patients.

As in adults, olanzapine therapy may be associated with weight gain in pediatric
patients (see Cautions: Endocrine and Metabolic Effects). The American Academy
of Child and Adolescent Psychiatry (AACAP) currently recommends that pediatric
patients who experience weight gain associated with olanzapine or other agents be
monitored closely for potential medical consequences associated with weight gain (e.g.,
diabetes mellitus, hyperlipidemia, elevations in serum transaminase concentrations) and
be referred for exercise and nutritional counseling. (See Hyperglycemia and Diabetes
Mellitus under Cautions: Precautions and Contraindications.)
■ Geriatric Precautions

Although clinical experience in patients with schizophrenia generally has not
revealed age-related differences in safety of olanzapine, lower initial dosages and slower
titration during the initial dosing period may be advisable in some geriatric patients.

The first phase of the large-scale Clinical Antipsychotic Trials of Intervention
Effectiveness—Alzheimer’s Disease (CATIE-AD) trial was designed to evaluate the
overall effectiveness of atypical antipsychotic agents in the treatment of psychosis,
aggression, and agitation associated with Alzheimer’s disease. Patients in this
multicenter, double-blind, placebo-controlled trial were randomized to receive either
olanzapine, quetiapine, risperidone, or placebo for up to 36 weeks; the principal
outcomes were the time from initial treatment until discontinuance of treatment for any
reason and the number of patients with at least minimum improvement on the Clinical
Global Impression of Change (CGIC) Scale at 12 weeks. No statistically significant
differences were found among the 4 groups with regard to the time until discontinuation
of treatment for any reason; patients remained on olanzapine, quetiapine, risperidone,
and placebo for median times of approximately 8, 5, 7, and 8 weeks, respectively.
In addition, no significant differences in CGIC Scale improvements were noted.
However, patients receiving atypical antipsychotic therapy reportedly experienced more
frequent adverse effects (e.g., drowsiness, weight gain, adverse extrapyramidal effects,
confusion, and psychotic symptoms) compared with those receiving placebo. The
authors stated that these results indicate that the overall therapeutic benefit of atypical
antipsychotics in patients with Alzheimer’s disease may be offset by the potential risk of
adverse effects.

Studies in patients with dementia-related psychosis have suggested that there may
be a different tolerability profile in patients 65 years of age or older with this condition
compared with younger patients with schizophrenia. Geriatric patients with dementia-
related psychosis receiving atypical antipsychotics including olanzapine appear to be
at an increased risk of death compared with that among patients receiving placebo.
Analyses of 17 placebo-controlled trials (average duration of 10 weeks) revealed an
approximate 1.6- to 1.7-fold increase in mortality among geriatric patients receiving
atypical antipsychotic drugs (i.e., olanzapine, aripiprazole, quetiapine, risperidone)
compared with that in patients receiving placebo. Over the course of a typical 10-week
controlled trial, the rate of death in drug-treated patients was about 4.5% compared with
a rate of about 2.6% in the placebo group. Although the causes of death were varied,
most of the deaths appeared to be either cardiovascular (e.g., heart failure, sudden death)
or infectious (e.g., pneumonia) in nature.

In placebo-controlled trials with olanzapine in geriatric individuals with dementia-
related psychosis, an increased incidence of death also was observed; the incidence of
death in olanzapine-treated patients was significantly higher than in patients receiving
placebo (3.5% and 1.5%, respectively). In addition, a significantly higher incidence
of adverse cerebrovascular effects (e.g., stroke, transient ischemic attack), including
fatalities, was observed in patients receiving olanzapine compared with those receiving
placebo in these trials. In 5 placebo-controlled studies of olanzapine in geriatric
individuals with dementia-related psychosis, certain treatment-emergent adverse effects,
including falls, somnolence, peripheral edema, abnormal gait, urinary incontinence,
lethargy, increased weight, asthenia, pyrexia, pneumonia, dry mouth, and visual
hallucinations, occurred in at least 2% of the patients and the incidence was significantlyExhibit D.32, page 10
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higher than in patients receiving placebo. Discontinuance of therapy because of adverse
effects occurred in a significantly higher number of olanzapine-treated patients than in
those receiving placebo (13% and 7%, respectively) in these studies.

The manufacturer states that olanzapine is not approved for the treatment of patients
with dementia-related psychosis. Some clinicians recommend that the potential risks,
therapeutic benefits, and individual needs of patients be carefully considered prior to
prescribing olanzapine and other atypical antipsychotic agents for the management of
behavioral problems associated with Alzheimer’s disease. If a clinician decides to treat
geriatric patients with dementia-related psychosis with olanzapine, the manufacturer
recommends that caution be exercised. For additional information on the use of
antipsychotic agents in the management of dementia-related psychosis, see Geriatric
Considerations under Uses: Psychotic Disorders, in the Phenothiazines General
Statement 28:16.08.24.
■ Mutagenicity and Carcinogenicity

Olanzapine did not exhibit mutagenic potential in the Ames reverse mutation test,
in vivo micronucleus mutation test in mice, the chromosomal aberration test in Chinese
hamster ovary cells, unscheduled DNA synthesis test in rat hepatocytes, induction of
forward mutation test in mouse lymphoma cells, or in vivo sister chromatid exchange
test in bone marrow of Chinese hamsters.

In oral carcinogenicity studies conducted in mice, olanzapine was administered
in 2 studies of 78-weeks’ duration at dosages of 3, 10, and 30 mg/kg (later reduced
to 20 mg/kg) initially then reduced to 20 mg/kg daily (equivalent to 0.8–5 times the
maximum recommended human daily oral dosage on a mg/m2 basis) and 0.25, 2, and 8
mg/kg daily (equivalent to 0.06–2 times the maximum recommended human daily oral
dosage on a mg/m2 basis). In oral carcinogenicity studies conducted in rats, olanzapine
was administered for 2 years at dosages of 0.25, 1, 2.5, and 4 mg/kg daily in males
(equivalent to 0.13–2 times the maximum recommended human daily oral dosage on a
mg/m2 basis) and 0.25, 1, 4, and 8 mg/kg daily in females (equivalent to 0.13–4 times
the maximum recommended human daily oral dosage on a mg/m2 basis). A is increased
incidence of liver hemangiomas and hemangiosarcomas was observed in one mouse
study in female mice receiving 8 mg/kg of the drug daily (equivalent to 2 times the
maximum recommended human daily oral dosage on a mg/m2 basis). The incidence
of these tumors was not increased in another study in female mice receiving 10 or 30
mg/kg (later reduced to 20 mg/kg) of olanzapine daily (equivalent to 2–5 times the
maximum recommended human daily oral dosage on a mg/m2 basis); in this study, there
was a high incidence of early mortalities in males in the 30 mg/kg (later reduced to 20
mg/kg) daily group. The incidence of mammary gland adenomas and adenocarcinomas
was increased in female mice receiving 2 mg/kg or more of olanzapine daily and in
female rats receiving 4 mg/kg or more of the drug daily (equivalent to 0.5 and 2 times
the maximum recommended human daily oral dosage on a mg/m2 basis, respectively).

Antipsychotic agents have been shown to chronically elevate prolactin
concentrations in rodents. Serum prolactin concentrations were not measured during
the olanzapine carcinogenicity studies; however, measurements during subchronic
toxicity studies demonstrated that olanzapine administration produced up to a fourfold
increase in serum prolactin concentrations in rats receiving the same dosages used in the
carcinogenicity study. In addition, an increase in mammary gland neoplasms has been
observed in rodents following chronic administration of other antipsychotic agents and
generally is considered to be prolactin-mediated. However, the clinical importance in
humans of this finding of prolactin-mediated endocrine tumors in rodents is unknown.
■ Pregnancy, Fertility, and Lactation
Pregnancy

Limited experience to date with olanzapine administration during pregnancy has
been encouraging and has not revealed evidence of any obvious teratogenic risks;
however, additional cases of olanzapine exposure during pregnancy need to be evaluated
to more fully determine the relative safety of olanzapine and other antipsychotic agents
when administered during pregnancy. The manufacturer states that there have been
7 pregnancies reported during clinical trials with olanzapine, including 2 resulting
in normal births, one resulting in neonatal death due to a cardiovascular defect, 3
therapeutic abortions, and one spontaneous abortion. In a separate compilation of
pregnancy exposures to olanzapine reported to the manufacturer during clinical
trials and from spontaneous reports worldwide, outcomes were available from 23
prospectively-collected olanzapine-exposed pregnancies. Spontaneous abortion
occurred in 13% of these pregnancies, stillbirth in 5%, major malformations in 0%,
and prematurity in 5%; these rates were all within the range of normal historical
control rates. In 11 retrospectively collected, olanzapine-exposed pregnancies, there
was one case of dysplastic kidney, one case of Down’s syndrome, and one case of
heart murmur and sudden infant death syndrome at 2 months of age. In another study,
the majority of women with schizophrenia receiving atypical antipsychotic agents
were found to be overweight and to have reduced folate intake and low serum folate
concentrations, which may increase the potential risk of neural tube defects. In a
prospective, comparative trial assessing pregnancy outcome in women receiving
atypical antipsychotic agents (olanzapine, clozapine, risperidone, and quetiapine) during
pregnancy, atypical antipsychotics did not appear to be associated with an increased
risk of major congenital malformations. In addition, several case reports have described
healthy infants born to women without complications despite prenatal exposure to
olanzapine.

The manufacturer and some clinicians state that there are no adequate and well-
controlled studies to date using olanzapine in pregnant women, and the drug should be
used during pregnancy only when the potential benefits justify the potential risks to the
fetus. Women should be advised to notify their clinician if they become pregnant or plan
to become pregnant during therapy with the drug.

Parturition in rats was not affected by olanzapine. The effect of olanzapine on labor
and delivery is unknown.

In oral reproduction studies in rats receiving dosages of up to 18 mg/kg daily and in
rabbits at dosages of up to 30 mg/kg daily (equivalent to 9 and 30 times the maximum
recommended human daily oral dosage on a mg/m2 basis, respectively), no evidence
of teratogenicity was observed. In an oral rat teratology study, early resorptions and
increased numbers of nonviable fetuses were observed at a dosage of 18 mg/kg daily
(9 times the maximum recommended human daily oral dosage on a mg/m2 basis),
and gestation was prolonged at a dosage of 10 mg/kg daily (equivalent to 5 times
the maximum recommended human daily oral dosage on a mg/m2 basis). In an oral
rabbit teratology study, fetal toxicity, which was manifested as increased resorptions
and decreased fetal weight, occurred at a maternally toxic dosage of 30 mg/kg daily
(equivalent to 30 times the maximum recommended human daily oral dosage on a mg/
m2 basis).
Fertility

In an oral fertility and reproductive performance study in rats, male mating
performance, but not fertility, was impaired at an olanzapine dosage of 22.4 mg/kg
daily, and female fertility was decreased at a dosage of 3 mg/kg daily (equivalent to 11
and 1.5 times the maximum recommended human daily oral dosage on a mg/m2 basis,
respectively). Discontinuance of olanzapine administration reversed the effects on male
mating performance. In a female rat fertility study, the precoital period was increased,
and the mating index reduced at a dosage of 5 mg/kg daily (equivalent to 2.5 times the
maximum recommended human daily oral dosage on a mg/m2 basis). Diestrus was
prolonged and estrus was delayed at a dosage of 1.1 mg/kg daily (equivalent to 0.6 times
the maximum recommended human daily oral dosage on a mg/m2 basis).
Lactation

Olanzapine is distributed into milk. The mean dosage received by an infant at
steady state is estimated to be about 1.8% of the maternal dosage. The manufacturer
recommends that women receiving olanzapine not breast-feed.

Drug Interactions
■ Drugs Affecting Hepatic Microsomal Enzymes

Olanzapine is a substrate for cytochrome P-450 (CYP) isoenzyme 1A2 and
concomitant administration of drugs that induce CYP1A2 or glucuronyl transferase
enzymes (e.g., carbamazepine, omeprazole, rifampin) may cause an increase in
olanzapine clearance. Inhibitors of CYP1A2 (e.g., fluvoxamine) could potentially
inhibit olanzapine clearance. Although olanzapine is metabolized by multiple enzyme
systems, induction or inhibition of a single enzyme may appreciably alter olanzapine
clearance. Therefore, an increase or decrease in olanzapine dosage may be necessary
during concomitant administration of olanzapine with specific drugs that induce or
inhibit olanzapine metabolism, respectively.
Carbamazepine

Carbamazepine therapy (200 mg twice daily for 2 weeks) causes an approximately
50% increase in the clearance of a single, 10-mg dose of olanzapine. The manufacturer
of olanzapine states that higher dosages of carbamazepine may cause an even greater
increase in olanzapine clearance. Increased clearance of olanzapine probably is caused
by carbamazepine-induced induction of CYP1A2 activity.
Selective Serotonin-reuptake Inhibitors

Concomitant administration of fluoxetine (60 mg as a single dose or 60 mg daily
for 8 days) with a single 5-mg dose of oral olanzapine caused a small increase in peak
plasma olanzapine concentrations (averaging 16%) and a small decrease (averaging
16%) in olanzapine clearance; the elimination half-life was not substantially affected.
Fluoxetine is an inhibitor of CYP2D6, and thereby may affect a minor metabolic
pathway for olanzapine. Although the changes in pharmacokinetics are statistically
significant when olanzapine and fluoxetine are given concurrently, the changes are
unlikely to be clinically important in comparison to the overall variability observed
between individuals; therefore, routine dosage adjustment is not recommended.

Fluvoxamine, a CYP1A2 inhibitor, has been shown to decrease the clearance of
olanzapine, which is metabolized by CYP1A2; there is some evidence that fluvoxamine-
induced CYP1A2 inhibition is dose dependent. In one pharmacokinetic study, peak
plasma olanzapine concentrations increased by an average of 54 and 77% and area
under the plasma concentration-time curve (AUC) increased by an average of 52 and
108% in female nonsmokers and male smokers, respectively, when fluvoxamine and
olanzapine were administered concomitantly. Symptoms of olanzapine toxicity also
have been reported in at least one patient during combined therapy. The manufacturer
and some clinicians state that a lower olanzapine dosage should therefore be considered
in patients receiving concomitant treatment with fluvoxamine. Preliminary data indicate
that concurrent fluvoxamine administration may potentially be used to therapeutic
advantage by reducing the daily dosage of olanzapine and thereby the cost of therapy;
further controlled studies are needed to more fully evaluate this approach. Although

Exhibit D.32, page 11
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combined therapy with olanzapine and fluvoxamine generally has been well tolerated
and may be associated with clinical benefit, some clinicians recommend that caution be
exercised and monitoring of plasma olanzapine concentrations be considered in patients
receiving these drugs concurrently.

Preliminary results from a therapeutic drug monitoring service suggest that
concurrent administration of sertraline and olanzapine does not substantially affect the
pharmacokinetics of olanzapine.
Warfarin

Concomitant administration of a single 20-mg dose of warfarin (which has a
potential CYP2C9 interaction) and a single oral 10-mg dose of olanzapine did not
substantially alter the pharmacokinetics of olanzapine.
■ Drugs Metabolized by Hepatic Microsomal Enzymes

In vitro studies utilizing human liver microsomes suggest that olanzapine has
little potential to inhibit metabolism of CYP1A2, CYP2C9, CYP2C19, CYP2D6, and
CYP3A substrates. Therefore, clinically important drug interactions between olanzapine
and drugs metabolized by these isoenzymes are considered unlikely.
■ Levodopa and Dopamine Agonists

Olanzapine may antagonize the effects of levodopa and dopamine agonists.
■ Lamotrigine

In a multiple-dose study in healthy individuals, the pharmacokinetics of olanzapine
and lamotrigine were not substantially affected when the drugs were administered
concomitantly. In another multiple-dose study conducted in healthy volunteers,
olanzapine did not substantially alter lamotrigine pharmacokinetics when the
drugs were administered concurrently. However, the time to reach maximal plasma
concentrations of lamotrigine was substantially prolonged in this study, possibly because
of olanzapine’s anticholinergic activity. The tolerability of this combination was found
to be similar to that of olanzapine alone, with mild sedative effects reported in some
patients receiving the drugs concurrently. Although routine dosage adjustment does
not appear to be necessary when olanzapine and lamotrigine are given concurrently,
adjustment in lamotrigine dosage may be necessary in some patients for therapeutic
reasons when olanzapine therapy is initiated or discontinued. In addition, careful
monitoring of patients receiving high dosages of olanzapine and lamotrigine has been
recommended by some clinicians.
■ Other CNS-Active Agents and Alcohol

Because of the prominent CNS actions of olanzapine, the manufacturer states that
caution should be exercised when olanzapine is administered concomitantly with other
centrally acting drugs and alcohol. The manufacturer also states that concomitant use of
olanzapine with CNS agents that are associated with hypotension (e.g., diazepam) may
potentiate the orthostatic hypotension associated with olanzapine.
Benzodiazepines

Because of the prominent CNS actions of olanzapine, the manufacturer states that
caution should be exercised when olanzapine is administered concomitantly with
benzodiazepines. The manufacturer also states that concomitant use of olanzapine and
diazepam or other benzodiazepines that are associated with hypotension may potentiate
the orthostatic hypotension associated with olanzapine. However, administration
of multiple doses of olanzapine did not substantially alter the pharmacokinetics of
diazepam or its active metabolite N-desmethyldiazepam.

The pharmacokinetics of olanzapine, unconjugated lorazepam, and total lorazepam
were not substantially affected when IM lorazepam (2 mg) was administered 1 hour
after IM olanzapine (5 mg); however, increased somnolence was observed with
this combination. Hypotension also has been reported when IM olanzapine and IM
lorazepam have been administered concurrently. The manufacturer of olanzapine states
that concurrent use of IM olanzapine in conjunction with parenteral benzodiazepines
has not been adequately studied to date and therefore is not recommended. If therapy
with IM olanzapine in conjunction with a parenteral benzodiazepine is considered, the
clinical status of the patient should be carefully evaluated for excessive sedation and
cardiorespiratory depression.
Tricyclic Antidepressants

Administration of single doses of olanzapine did not substantially affect the
pharmacokinetics of imipramine or its active metabolite desipramine.
Lithium

Multiple doses of olanzapine (10 mg for 8 days) did not affect the pharmacokinetics
of a single dose of lithium. Although combined olanzapine and lithium therapy
generally has been well tolerated in controlled clinical studies, rare cases of apparent
lithium toxicity and adverse extrapyramidal effects, including oculogyric crisis, have
been reported in patients receiving these drugs concurrently; the mechanism(s) for this
potential drug interaction remains to be established. The manufacturer of olanzapine
states that lithium dosage adjustment is not necessary during concurrent olanzapine
administration.
Valproic Acid

In vitro studies using human liver microsomes indicated that olanzapine has little
potential to inhibit the major metabolic pathway (glucuronidation) of valproic acid.
In addition, valproic acid has little potential effect on the metabolism of olanzapine
in vitro. In a pharmacokinetic study, olanzapine administration (10 mg daily for 2
weeks) did not affect the steady-state plasma concentrations of valproic acid. However,
substantially decreased plasma olanzapine concentrations have been reported in several
patients following initiation of valproate in patients already receiving olanzapine; it was

suggested that induction of the hepatic enzymes responsible for olanzapine’s metabolism
by valproate may have been responsible for these findings. Further studies are needed to
determine whether a pharmacokinetic interaction exists between olanzapine and valproic
acid since these drugs are frequently used in combination in clinical practice. The
manufacturer of olanzapine currently states that routine dosage adjustment of valproic
acid is not necessary during concurrent olanzapine administration.
Alcohol

In a pharmacokinetic study, concomitant administration of a single dose of alcohol
did not substantially alter the steady-state pharmacokinetics of olanzapine (given in
dosages of up to 10 mg daily). However, the manufacturer states that concomitant use
of olanzapine with alcohol could potentiate the orthostatic hypotension associated with
olanzapine and that alcohol should be avoided during olanzapine therapy.
■ Hypotensive Agents

Olanzapine therapy potentially may enhance the effects of certain hypotensive
agents during concurrent use. In addition, the administration of dopamine, epinephrine,
and/or other sympathomimetic agents with β-agonist activity should be avoided in
the treatment of olanzapine-induced hypotension, since such stimulation may worsen
hypotension in the presence of olanzapine-induced α-blockade. (See Acute Toxicity:
Treatment.)
■ Antacids or Cimetidine

In pharmacokinetic studies, single doses of cimetidine (800 mg) or aluminum-
and magnesium-containing antacids (30 mL) did not substantially affect the oral
bioavailability of a single, 7.5-mg dose of olanzapine.
■ Activated Charcoal

Concurrent administration of activated charcoal (1 g) reduced peak plasma
concentrations and the AUC of a single, 7.5-mg dose of olanzapine by approximately
60%. Since peak plasma concentrations are not usually obtained until about 6 hours after
oral administration, activated charcoal may be useful in the management of olanzapine
intoxication. (See Acute Toxicity: Treatment.)
■ Smoking

The manufacturer states that the clearance of olanzapine in smokers is approximately
40% higher than in nonsmokers. Therefore, plasma olanzapine concentrations generally
are lower in smokers than in nonsmokers receiving the drug. Adverse extrapyramidal
effects have been reported in one olanzapine-treated patient after a reduction in
cigarette smoking, while worsened delusions, hostility, and aggressive behavior have
been reported in another olanzapine-treated patient following a marked increase in
smoking (i.e., an increase from 12 up to 80 cigarettes per day). Although the precise
mechanism(s) for this interaction has not been clearly established, it has been suggested
that induction of the CYP isoenzymes, particularly 1A2, by smoke constituents may be
responsible at least in part for the reduced plasma olanzapine concentrations observed in
smokers compared with nonsmokers.

Although the manufacturer states that routine dosage adjustment is not
recommended in patients who smoke while receiving olanzapine, some clinicians
recommend that patients treated with olanzapine should be monitored with regard to
their smoking consumption and that dosage adjustment be considered in patients who
have reduced or increased their smoking and/or who are not responding adequately or
who are experiencing dose-related adverse reactions to the drug. In addition, monitoring
of plasma olanzapine concentrations may be helpful in patients who smoke and have
other factors associated with substantial alterations in metabolism of olanzapine (e.g.,
geriatric patients, women, concurrent fluvoxamine administration).
■ Other Drugs

Multiple doses of olanzapine did not substantially alter the pharmacokinetics of
theophylline or its metabolites.

Multiple doses of olanzapine did not substantially affect the pharmacokinetics of
biperiden.

Acute Toxicity
■ Pathogenesis

The acute lethal dose of olanzapine in humans remains to be established. However,
the toxic and lethal doses of olanzapine and other atypical antipsychotic agents appear
to be highly variable and depend on concurrent administration of other drugs or toxic
substances, patient age and habituation, and the time from exposure until treatment
is initiated; pediatric and/or nonhabituated patients appear to be more sensitive to the
toxic effects of these drugs. During premarketing clinical trials involving more than
3100 patients and/or healthy individuals, accidental or intentional acute overdosage
of olanzapine was identified in 67 patients. In one adult patient who took 300 mg of
the drug, the only symptoms reported were drowsiness and slurred speech. In a limited
number of patients who were evaluated in hospitals following olanzapine overdosage,
no adverse changes in laboratory values or ECG findings were observed. In addition,
vital signs usually were within normal limits following these overdosages.

Fatalities have been reported following overdosage of olanzapine alone. In one of
these deaths, the amount of olanzapine acutely ingested was possibly as low as 450
mg, while it was estimated to be up to 600 mg in another case; however, in 2 other
cases, patients reportedly survived acute ingestions of 1.1 and 1.5 g. The cases of
olanzapine intoxication reported to date suggest that overdosages of less than 200 mg of
the drug alone in adults generally result in moderate and self-limiting toxicity; however,
olanzapine overdosages exceeding 200 mg and/or when taken in combination withExhibit D.32, page 12
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other psychoactive agents or alcohol often were associated with more severe toxicity,
including profound CNS depression, mental status changes, and miotic pupils.
■ Manifestations

In postmarketing reports of overdosages with olanzapine alone, manifestations have
been reported in the majority of cases. Following acute overdosage of olanzapine or
other atypical antipsychotic agents, toxic effects usually begin within 1–2 hours and
maximal toxic effects usually are seen 4–6 hours following acute ingestion. In general,
overdosage of olanzapine may be expected to produce effects that are extensions of its
pharmacologic and adverse effects. The most commonly reported manifestations of
olanzapine overdosage and those that have occurred in 10% or more of symptomatic
patients following postmarketing overdosage reports of olanzapine alone are agitation
and/or aggressiveness, dysarthria, tachycardia, anticholinergic syndrome, miosis,
various extrapyramidal symptoms, jerking and myoclonus, hypersalivation, and reduced
level of consciousness ranging in severity from sedation to coma. Less commonly
reported but potentially medically serious events included aspiration, cardiopulmonary
arrest, cardiac arrhythmias (e.g., supraventricular tachycardia), delirium, possible
neuroleptic malignant syndrome, respiratory depression and/or arrest, convulsions,
hypertension, and hypotension (including orthostatic hypotension); one patient
experienced sinus pause with spontaneous resumption of normal rhythm.

In some cases of acute olanzapine intoxication, rapid fluctuation in mental status
(i.e., between sedation and agitation or agitation despite sedation) has been reported.
In addition, olanzapine overdosage may resemble opiate overdosage because CNS
depression and miosis sometimes are observed. Increased creatine kinase (CK, creatine
phosphokinase, CPK) concentrations also have occurred following acute olanzapine
overdosage. Cardiac arrhythmias, persistent choreoathetosis, nonconvulsive status
epilepticus, hypersalivation, and coma occurred in an adult following an intentional
ingestion estimated to be 750 mg of olanzapine; both coma and choreoathetosis
persisted until the patient’s death 8 weeks later.

The toxic effects of olanzapine and other atypical antipsychotic agents in children
appear to be similar to those seen in adults. In young children, marked CNS depression
and anticholinergic delirium have occurred following ingestion of 7.5–15 mg of
olanzapine (equivalent to 0.5–1 mg/kg). In an adolescent who ingested 275 mg of
olanzapine and had an extremely high serum olanzapine concentration (1503 ng/mL),
somnolence, agitation, and extrapyramidal symptoms developed initially, but the
patient recovered without complications. A 400-mg olanzapine overdosage in another
adolescent reportedly produced severe respiratory depression requiring intubation
and mechanical ventilation; the patient recovered after 3 days. In addition, polyuria
and other signs suggesting possible diabetes insipidus, including hypo-osmolar urine,
normo-osmolar plasma, and increased serum sodium concentrations, have been
reported in one adolescent following an overdosage of olanzapine and prazepam (a
benzodiazepine; not commercially available in the US).
■ Treatment

Management of olanzapine overdosage generally involves symptomatic and
supportive care, including continuous cardiovascular and respiratory monitoring and
ensuring IV access. Cardiovascular monitoring should be initiated immediately and
should include continuous ECG monitoring to detect possible arrhythmias. There is no
specific antidote for olanzapine intoxication. In managing olanzapine overdosage, the
clinician should consider the possibility of multiple drug intoxication.

The manufacturer and many clinicians recommend establishing and maintaining
an airway and ensuring adequate ventilation and oxygenation, which may include
intubation. Gastric lavage (following intubation, if the patient is unconscious) and/or
activated charcoal, which may be used with sorbitol, should be considered. (See Drug
Interactions: Activated Charcoal.) The possibility that obtundation, seizures, or dystonic
reaction of the head and neck following olanzapine overdosage may create a risk of
aspiration with induction of emesis should be considered.

Hypotension and circulatory collapse, if present, should be treated with appropriate
measures, such as Trendelenburg’s position, IV fluids, and/or sympathomimetic agents
(e.g., norepinephrine, phenylephrine). However, dopamine, epinephrine, and/or other
sympathomimetic agents with β-adrenergic agonist activity should be avoided, since
such stimulation may worsen hypotension in the presence of olanzapine-induced α-
adrenergic blockade. Tachycardia associated with olanzapine intoxication usually
does not require specific therapy. Atrial and ventricular arrhythmias and conduction
disturbances should be treated with appropriate measures; sodium bicarbonate may
be helpful if QRS interval prolongation is present. Seizures following olanzapine
overdosage may be treated initially with a benzodiazepine followed by barbiturates, if
necessary. Acute extrapyramidal reactions should be treated with anticholinergic agents
(e.g., diphenhydramine, benztropine).

Physostigmine salicylate or benzodiazepine therapy may be useful in the
management of severe agitation and delirium in patients with severe anticholinergic
toxicity and a narrow QRS complex on their ECG. Physostigmine has been used
successfully in the treatment of anticholinergic toxicity associated with overdosages of
olanzapine or clozapine, another atypical antipsychotic agent. However, experience with
physostigmine in the management of atypical antipsychotic overdosage is limited, and
some clinicians recommend that the drug be used only by experienced clinicians and in
cases in which the potential therapeutic benefit outweighs the potential risks.

Resolution of toxic effects following atypical antipsychotic intoxication generally
occurs within 12–48 hours following acute overdosage, although it has taken up to 6
days. Patients should remain under close medical supervision and monitoring until fully
recovered.

Hemodialysis has not been shown to be useful for enhancing elimination of
olanzapine in acute overdosage. Clinical experience with other enhanced elimination
techniques, including multiple-dose activated charcoal, hemoperfusion, forced diuresis,
and urinary alkalinization, is lacking; however, these treatments also are unlikely to
be beneficial following olanzapine overdosage because of the drug’s large volume of
distribution and extensive protein binding.

Chronic Toxicity
In animal studies prospectively designed to assess abuse and dependence potential,

olanzapine was shown to produce acute CNS depressive effects but little or no potential
for abuse or physical dependence in rats administered oral doses up to 15 times the
maximum recommended human daily oral dosage (20 mg) and rhesus monkeys
administered oral doses up to 8 times the maximum recommended human daily oral
dosage on a mg/m2 basis. Olanzapine has not been systematically evaluated in humans
to date for its potential for abuse, tolerance, or physical dependence. While clinical
trials did not reveal any tendency for drug-seeking behavior, these observations were
not systematic, and it is not possible to predict on the basis of this limited experience
the extent to which a CNS-active drug will be misused, diverted, and/or abused once
marketed. Consequently, patients should be evaluated carefully for a history of drug
abuse, and such patients should be observed closely for signs of misuse or abuse of
olanzapine (e.g., development of tolerance, increases in dose, drug-seeking behavior).

Pharmacology
Olanzapine is a thienobenzodiazepine-derivative antipsychotic agent. The drug

shares some of the pharmacologic actions of other antipsychotic agents and has been
described as an atypical or second-generation antipsychotic agent. Like other atypical or
second-generation antipsychotics (e.g., aripiprazole, clozapine, quetiapine, risperidone,
ziprasidone), olanzapine produces minimal adverse extrapyramidal effects, is unlikely
to cause tardive dyskinesia with chronic treatment, and is effective in the treatment of
positive, negative, and depressive manifestations of schizophrenia.
■ Nervous System Effects

The exact mechanism of antipsychotic action of olanzapine and other atypical
antipsychotic agents has not been fully elucidated but appears to be more complex
than that of conventional, first-generation antipsychotic agents and may involve central
antagonism at serotonin type 2 (5-hydroxytryptamine [5-HT2A, 5-HT2C]), type 3 (5-
HT3), and type 6 (5-HT6) and dopamine receptors.

The exact mechanism(s) of antimanic action of olanzapine is not fully known.
However, it has been suggested that the ability of olanzapine to block and downregulate
5-HT2A receptors may play a role in its antimanic activity. In addition, olanzapine’s
mood-stabilizing action may be caused at least in part by antagonism of D2 receptors.
Further studies are needed to more clearly elucidate the potential mechanism(s) of the
drug’s antimanic activity.

Although not clearly established, the efficacy of IM olanzapine in the treatment of
acute agitation appears to be due at least in part to its distinct calming effects rather than
solely to nonspecific sedation.
Antidopaminergic Effects

The therapeutic effects of antipsychotic drugs are thought to be mediated by
dopaminergic blockade in the mesolimbic and mesocortical areas of the CNS, while
antidopaminergic effects in the neostriatum appear to be associated with extrapyramidal
effects. The relatively low incidence of extrapyramidal effects associated with
olanzapine therapy suggests that the drug is more active in the mesolimbic than the
neostriatal dopaminergic system.

Several (at least 5) different types or subtypes of dopamine receptors have been
identified in animals or humans. The relative densities of these receptors and their
distribution and function vary for different neuroanatomical regions, and olanzapine’s
effects may be secondary to regionally specific receptor interactions and/or other
effects on dopaminergic neurons. Current evidence suggests that the clinical potency
and antipsychotic efficacy of both typical and atypical antipsychotic drugs generally
are related at least in part to their affinity for and blockade of central dopamine D2
receptors. Some studies suggest that clinically effective dosages of most antipsychotic
agents result in occupation of between 60 and 80% of central dopamine D2 receptors.
However, antagonism at D2 receptors does not appear to account fully for the
antipsychotic effects of olanzapine. In vivo and in vitro studies have demonstrated
that olanzapine is a comparatively weak antagonist at D2 receptors. Although their
role in eliciting the pharmacologic effects of antipsychotic agents remains to be fully
elucidated, dopamine D3, D4, and D5 receptors also have been identified. Olanzapine
may have a higher affinity for D4 receptors than for D2 or D3 receptors. Ki values of
olanzapine for dopamine D1-4 receptors range from 11–31 nM.

Atypical antipsychotic agents generally have demonstrated relatively loose binding
to dopamine D2 receptors. Compared with typical antipsychotic agents, atypical
antipsychotics appear to have faster dissociation rates from and lower affinity for
dopamine D2 receptors, which may result in fewer adverse extrapyramidal effects and
less risk of elevated prolactin concentrations; however, further studies are needed to
confirm these initial findings.
Serotonergic Effects
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It has been suggested that schizophrenia may involve a dysregulation of
serotonin- and/or dopamine-mediated neurotransmission, and olanzapine may at
least partially restore a normal balance of neurotransmitter function, possibly through
serotonergic modulation of dopaminergic tone. Olanzapine blocks serotonin type 2 (5-
hydroxytryptamine [5-HT2A and 5-HT2C; Ki of 4 and 11 nM, respectively]), type 3 (5-
HT3; Ki of 57 nM), and type 6 (5-HT6; Ki of 5 nM) receptors.
Anticholinergic Effects

Olanzapine blocks muscarinic cholinergic receptors and has demonstrated moderate
affinity for all 5 muscarinic receptor subtypes (Ki values for M1-5 were 73, 96, 132,
32, and 48 nM, respectively). Anticholinergic activity in antipsychotic agents may
contribute to certain adverse anticholinergic events associated with these drugs but also
may help reduce the risk of adverse extrapyramidal reactions.
Effects on Other Central Neurotransmitters

Antagonism at receptors other than dopamine and 5-HT2 receptors may produce
some of the therapeutic and adverse effects associated with olanzapine. Olanzapine
exhibits α1-adrenergic blocking activity (Ki of 19 nM), which may explain the
occasional orthostatic hypotension associated with the drug. In addition, olanzapine
blocks histamine H1 receptors (Ki of 7 nM), which may explain the sedative effects
associated with the drug; affinity for H2 and H3 receptors appears to be low.

Olanzapine demonstrated weak binding affinity (Ki exceeding 10 µM) for β-
adrenergic, γ-aminobutyric acid (GABA), and benzodiazepine receptors; the drug also
has little or no affinity for opiate receptors.
Neurophysiologic Effects

In vivo electrophysiologic studies demonstrate different sensitivities of various brain
areas to antipsychotic-mediated postsynaptic receptor blockade. While conventional
antipsychotics generally reduce spontaneous firing activity in both the mesolimbic
(A10) and nigrostriatal regions (A9), chronic administration of atypical antipsychotics
generally reduces the number of spontaneously active dopaminergic neurons in the
mesolimbic region but not in the nigrostriatal region. Although not clearly established,
it has been suggested that the ability to decrease A10 but not A9 neurons is associated
clinically with a low potential to cause adverse extrapyramidal reactions and tardive
dyskinesia. Olanzapine has demonstrated such mesolimbic selectivity in the in vivo
studies conducted to date.
Cognitive Effects in Humans

Clinical experience suggests that second-generation antipsychotics, including
olanzapine, improve cognition in patients with schizophrenia and that there may be
differences between these drugs in their effects on neurocognitive functioning. In an
initial clinical trial evaluating the short-term effects of atypical antipsychotic agents on
cognitive function, olanzapine-treated schizophrenic patients demonstrated improved
learning and memory, verbal fluency, and executive function. In a controlled clinical
trial evaluating the neurocognitive effects of olanzapine, clozapine, risperidone,
and haloperidol in patients with treatment-resistant schizophrenia or schizoaffective
disorder, global neurocognitive function improved with olanzapine and risperidone
treatment, and these improvements were found to be superior to those seen with
haloperidol. Patients treated with olanzapine exhibited improvement in the general
and attention domains but not more than that observed with the other antipsychotic
agents. In another controlled trial, patients with schizophrenia receiving long-term (1
year) therapy with olanzapine demonstrated improved results on a general cognition
index compared with those receiving haloperidol and risperidone. Neurocognition also
improved in olanzapine- and risperidone-treated schizophrenic and schizoaffective
patients receiving the drug for 1 year in another controlled study; improvements in
executive function, learning and memory, processing speed, attention and vigilance,
verbal working memory, and motor function were reported. The clinical relevance of
these cognitive findings in the management of schizophrenia remains to be determined
and requires further study.
EEG Effects

Olanzapine may cause EEG changes. In one study, olanzapine-induced EEG
slowing to a lesser extent than clozapine in patients with schizophrenia and did not
appear to substantially alter epileptiform activity in most of the patients studied; further
studies are needed to determine whether olanzapine can affect the seizure threshold.
Similarly, a comparative study found that epileptiform activity did not increase during
olanzapine therapy; however, EEG slowing and other nonspecific EEG changes did
occur more frequently in olanzapine-treated patients than in those receiving certain
other antipsychotic agents. In another study that was retrospective in design, EEG
changes occurred more frequently in patients receiving olanzapine or clozapine than
in those receiving typical antipsychotic agents, quetiapine, or risperidone. In a study in
patients with schizophrenia, olanzapine therapy was associated with increased rates of
slow waves, sharp waves, and paroxysmal slow wave discharges on EEG recordings in
the patients evaluated; however, spike- and sharp-slow-wave complexes that indicate
seizure risk were not observed in this study.

Seizures have been reported rarely (0.9% in premarketing clinical trials) in
olanzapine-treated patients but confounding factors were present in most of these
cases. Further studies and postmarketing surveillance are needed to determine whether
olanzapine can affect the seizure threshold and to evaluate the clinical relevance of the
observed EEG findings in patients receiving the drug.
Effects on Sleep

The available evidence suggests that atypical antipsychotics, including olanzapine,
clozapine, and risperidone, substantially increase total sleep time and stage 2 sleep;
both olanzapine and risperidone also have been shown to enhance slow-wave sleep.
Olanzapine’s beneficial effects on sleep quality are thought to be mediated principally
via type 2 serotonergic (5-HT2) receptors.

In a controlled study, administration of single evening doses of olanzapine (5 or 10
mg orally) in healthy individuals significantly increased slow-wave sleep in a dose-
related manner; sleep continuity measures and subjective sleep quality also increased
significantly. Single 10-mg doses of the drug also suppressed rapid eye movement
(REM) sleep and increased REM sleep latency in this study. In another study in healthy
males and females, single 10-mg oral doses of olanzapine also were found to increase
slow-wave sleep but preserved the normal structure of sleep; these effects were more
prominent in females than in males.

During subchronic administration of olanzapine (15–20 mg) in patients with
schizophrenia with predominantly negative symptoms in an uncontrolled study,
parameters of sleep efficiency improved and delta sleep and REM sleep increased.
Acute olanzapine administration (10 mg orally) in schizophrenic patients improved
sleep continuity variables and total sleep time in another study; the principal changes
observed in sleep architecture were a reduction in stage 1 sleep, a significant
enhancement in stage 2 and delta sleep, and an increase in REM density. In a study
comparing the effect of aging on the improvement of subjective sleep quality in patients
with schizophrenia receiving atypical antipsychotic agents, including olanzapine, the
proportion of patients experiencing improved subjective sleep quality was significantly
higher in geriatric patients than in middle-aged patients.
■ Neuroendocrine Effects

In contrast to conventional (first-generation) antipsychotic agents and similar to
many other atypical antipsychotic agents, olanzapine therapy in usual dosages generally
produces relatively modest and transient elevations in serum prolactin concentrations in
humans. This prolactin-elevating effect appears to be mediated by dopamine blockade.
The effect of atypical antipsychotic agents on prolactin generally appears to be transient,
possibly because the drugs appear to dissociate from dopamine receptors more rapidly
than conventional antipsychotic agents.

Pharmacokinetics
■ Absorption

Olanzapine is well absorbed following oral administration. However, because of
extensive first-pass metabolism, only about 60% of an orally administered dose reaches
systemic circulation unchanged. Olanzapine exhibits linear and dose-proportional
pharmacokinetics when given orally within the clinical dosage range. Food does not
appear to affect the rate or the extent of GI absorption of the drug. The relative oral
bioavailability of olanzapine has been shown to be equivalent following administration
of the conventional and orally disintegrating tablets of the drug. When olanzapine
and fluoxetine hydrochloride are administered as the fixed-combination oral capsules,
the pharmacokinetic characteristics of the drugs are expected to resemble those of
the individual components; olanzapine pharmacokinetics are slightly altered when
administered with fluoxetine, but the effects were not deemed to be clinically important.
(See Selective Serotonin-reuptake Inhibitors under Drug Interactions: Drugs Affecting
Hepatic Microsomal Enzymes.)

Following oral administration, peak plasma olanzapine concentrations occur in
approximately 6 hours (range: 5–8 hours). Steady-state plasma concentrations of
olanzapine are achieved after approximately 7 days of continuous dosing and are
approximately twice those observed following single-dose administration.

Following IM administration, olanzapine is rapidly absorbed with peak plasma
olanzapine concentrations occurring within 15–45 minutes. In one pharmacokinetic
study performed in healthy individuals, a single 5-mg IM dose of olanzapine produced
peak plasma concentrations that were an average of fivefold higher than the peak plasma
concentrations produced following a single 5-mg oral dose of the drug. In this study, the
areas under the plasma concentration-time curve (AUCs) achieved following IM and
oral administration of the same dose of the drug were similar. Olanzapine exhibits linear
pharmacokinetics when given IM within the clinical dosage range. Preliminary evidence
suggests that the onset of antipsychotic action following IM administration of the drug is
evident within 24 hours but may be observed as early as 2 hours after IM administration.

Plasma olanzapine concentrations may vary between individuals according to
gender, smoking status, and age. There is limited evidence that gender may affect
plasma olanzapine concentrations, with concentrations being somewhat higher, perhaps
by as much as 30–40%, in females compared with males. Plasma concentrations of
olanzapine also may be increased in geriatric individuals compared with younger
individuals, possibly as a result of age-related decreases in hepatic elimination of the
drug. Data from one limited study in children and adolescents 10–18 years of age with
schizophrenia found that plasma olanzapine concentrations among adolescents were
within the range reported in nonsmoking adult patients with schizophrenia. In vivo
studies have shown that exposures to olanzapine are similar among Japanese, Chinese,
and Caucasian individuals, particularly after normalization for body weight differences.

The therapeutic range for plasma olanzapine concentrations and the relationship of
plasma concentration to clinical response and toxicity have not been clearly established;
however, acutely ill schizophrenic patients with 24-hour post-dose plasma olanzapine
concentrations of 9.3 ng/mL or higher in one study or 12-hour post-dose concentrations
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of 23.2 ng/mL or higher in another study appeared to have a better clinical response to
therapy than patients with lower plasma concentrations.
■ Distribution

Distribution of olanzapine, a highly lipophilic drug, into human body tissues is
extensive.

The manufacturer states that the volume of distribution of olanzapine has been
reported to be approximately 1000 L. In pharmacokinetic studies in healthy individuals,
the apparent volume of distribution of the drug averaged 1150 L and ranged from 660
to 1790 L for the fifth to 95th percentiles. Olanzapine is 93% bound to plasma proteins
over the concentration range of 7–1100 ng/mL, principally to albumin and α1-acid
glycoprotein.

Olanzapine and its glucuronide metabolite have been shown to cross the placenta in
humans. Placental transfer of olanzapine also has been shown to occur in rat pups.

Olanzapine is distributed into milk. The manufacturer states that in a study in
lactating, healthy women, the average infant dose of olanzapine at steady-state was
estimated to be approximately 1.8% of the maternal olanzapine dose. In a separate study
that evaluated the extent of infant exposure to olanzapine in 7 breastfeeding women who
had been receiving 5–20 mg of olanzapine daily for periods ranging from 19–395 days,
median and maximum relative infant doses of 1 and 1.2%, respectively, were observed.
Olanzapine was not detected in the plasma of the breastfed infants, and adverse effects
possibly related to olanzapine exposure were not reported in the infants in this study.
In addition, peak milk concentrations were achieved a median of 5.2 hours later than
the corresponding maximal maternal plasma concentrations. In a case report, a relative
infant dose of approximately 4% was estimated in one woman after 4 and 10 days
(estimated to be at steady state) of olanzapine therapy at a dosage of 20 mg daily based
on measurements of drug concentration in serum and in expressed breast milk. (See
Cautions: Pregnancy, Fertility, and Lactation.)
■ Elimination

Although the exact metabolic fate has not been clearly established, it appears that
olanzapine is extensively metabolized. Following a single oral dose of radiolabeled
olanzapine, 7% of the dose was recovered in urine as unchanged drug. Approximately
57 and 30% of the dose was recovered in the urine and feces, respectively. In plasma,
olanzapine accounted for only 12% of the AUC for total radioactivity, suggesting
substantial exposure to metabolites. After multiple doses of olanzapine, the principal
circulating metabolites are the 10-N-glucoronide, which is present at steady state at 44%
of the plasma concentration of the parent drug, and 4′-N-desmethyl olanzapine, which is
present at steady state at 31% of the plasma concentration of olanzapine. Both of these
metabolites lack pharmacologic activity at the concentrations observed.

Direct glucuronidation and cytochrome P-450 (CYP)-mediated oxidation are
the principal pathways for olanzapine metabolism. In vitro studies suggest that the
CYP isoenzymes 1A2 and 2D6 and the flavin-containing monooxygenase system are
involved in the oxidation of olanzapine. However, CYP2D6-mediated oxidation appears
to be a minor metabolic pathway for olanzapine in vivo since the clearance of the drug is
not reduced in individuals deficient in this enzyme.

Following oral administration, olanzapine has an elimination half-life ranging from
21 to 54 hours for the fifth to 95th percentiles of individual values with a mean of 30
hours. Following IM administration, the half-life and metabolic profile of olanzapine
were similar to those observed with oral administration. The apparent plasma clearance
of olanzapine ranges from 12 to 47 L/hr (mean: 25 L/hour).

The clearance of olanzapine in smokers is approximately 40% higher than in
nonsmokers. (See Drug Interactions: Smoking.)

The clearance of olanzapine in females may be reduced by approximately 30%
compared with males.

In a single-dose pharmacokinetic study, the elimination half-life of olanzapine
was 1.5 times longer in healthy geriatric individuals 65 years of age or older than in
healthy younger adults. (See Dosage and Administration: Dosage and see also Cautions:
Geriatric Precautions.)

In one pharmacokinetic study conducted in a limited number of children and
adolescents 10–18 years of age with schizophrenia who were treated with oral
olanzapine, the apparent plasma clearance at steady-state averaged 9.6 L/hr, which
was approximately half of the clearance values reported in adult studies but similar
to clearance values reported in nonsmoking male and female schizophrenic patients.
The elimination half-life averaged 37.2 hours in this same study. (See Dosage and
Administration: Dosage and see also Cautions: Pediatric Precautions.)

The combined effects of age, smoking, and gender could result in substantial
pharmacokinetic differences in populations. The clearance in younger, smoking adult
male patients may be 3 times higher than that in geriatric, nonsmoking females. Dosage
adjustment may be necessary in patients who exhibit a combination of factors that may
result in slower metabolism of olanzapine. (See Dosage and Administration: Dosage.)

Because olanzapine is extensively metabolized before excretion and only 7% of the
drug is excreted unchanged, renal impairment alone is unlikely to substantially alter the
pharmacokinetics of olanzapine. The pharmacokinetics of olanzapine were similar in
patients with severe renal impairment and healthy individuals, suggesting that dosage
adjustment based upon the degree of renal impairment is not necessary. The effect of
renal impairment on the elimination of olanzapine’s metabolites has not been evaluated
to date.

Although the presence of hepatic impairment would be expected to reduce the
clearance of olanzapine, a pharmacokinetic study evaluating the effect of impaired

hepatic function in individuals with clinically important cirrhosis (Childs Pugh
Classification A and B) revealed little effect on the pharmacokinetics of olanzapine.

Olanzapine is not appreciably removed by hemodialysis, probably due to its
large volume of distribution and extensive protein binding. Clinical experience with
other enhanced elimination techniques, including multiple-dose activated charcoal,
hemoperfusion, forced diuresis, and urinary alkalinization, is lacking; however, these
treatments are unlikely to be beneficial following olanzapine overdosage because of the
drug’s large volume of distribution and extensive protein binding.

Chemistry and Stability
■ Chemistry

Olanzapine is a thienobenzodiazepine-derivative antipsychotic agent. The drug is
structurally similar to clozapine.

Olanzapine occurs as a yellow crystalline solid that is practically insoluble in water.
Olanzapine for injection contains lactose monohydrate and tartaric acid;

hydrochloric acid and/or sodium hydroxide may have been added to adjust pH. When
olanzapine for injection is reconstituted as directed, the resulting solution should appear
clear and yellow.
■ Stability

Commercially available olanzapine conventional tablets, orally disintegrating tablets,
and olanzapine for IM injection should be stored at a controlled room temperature of
20–25°C but may be exposed to temperatures ranging from 15–30°C. Olanzapine orally
disintegrating tablets should be stored in their original sealed blister. The conventional
and orally disintegrating tablets should be protected from light and moisture and
olanzapine for injection should be protected from light and freezing.

Following reconstitution, olanzapine for injection may be stored at a controlled room
temperature of 20–25°C for up to 1 hour if necessary, but immediate use is preferred.
Lorazepam injection should not be used to reconstitute olanzapine for injection since
this delays reconstitution time.

Olanzapine orally disintegrating tablets contain aspartame (e.g., NutraSweet®). (See
Individuals with Phenylketonuria, under Cautions: Precautions and Contraindications.)

Olanzapine for IM injection should not be combined with diazepam injection in
a syringe because precipitation occurs when these drugs are mixed. Olanzapine for
injection should not be combined in a syringe with haloperidol injection because the
resulting pH has been shown to degrade olanzapine over time. Specialized references
should be consulted for additional specific compatibility information.

Preparations
Excipients in commercially available drug preparations may have clinically

important effects in some individuals; consult specific product labeling for details.

Olanzapine
Oral
Tablets, film-coated

2.5 mg

Zyprexa®, Lilly

5 mg

Zyprexa®, Lilly

7.5 mg

Zyprexa®, Lilly

10 mg

Zyprexa®, Lilly

15 mg

Zyprexa®, Lilly

20 mg

Zyprexa®, Lilly
Tablets, orally disintegrating

5 mg

Zyprexa® Zydis®, Lilly

10 mg

Zyprexa® Zydis®, Lilly

15 mg

Zyprexa® Zydis®, Lilly

20 mg

Zyprexa® Zydis®, Lilly
Parenteral
For injection Exhibit D.32, page 15
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Olanzapine

10 mg

Zyprexa® IntraMuscular, Lilly

Olanzapine Combinations
Oral
Capsules

6 mg with Fluoxetine
Hydrochloride 25 mg (of
fluoxetine)

Symbyax®, Lilly

6 mg with Fluoxetine
Hydrochloride 50 mg (of
fluoxetine)

Symbyax®, Lilly

12 mg with Fluoxetine
Hydrochloride 25 mg (of
fluoxetine)

Symbyax®, Lilly

12 mg with Fluoxetine
Hydrochloride 50 mg (of
fluoxetine)

Symbyax®, Lilly

Selected Revisions February 2010, © Copyright, June 1997, American Society of Health-System Pharmacists, Inc.
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antipsychotic 
2)  Dosing Information 

a)  Adult 
1)  oral solution may be substituted for the tablet dosages on a mg-per-mg basis for up to a 25 mg dose; patients 
oral solution (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM injection, 2008) 

a)  Bipolar disorder - Psychomotor agitation 
1)  initial, 9.75 mg IM (dose range 5.25 mg to 15 mg); cumulative doses up to a total of 30 mg/day may b
dose required, wait at least 2 h after initial dose; for ongoing therapy, oral aripiprazole in a range of 10 m
injection as soon as possible (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM 

b)  Bipolar I disorder, Adjunctive therapy with lithium or valproate for acute manic or mixed episodes 
1)  initial and target dose, 15 mg ORALLY once a day; may increase to MAX dose of 30 mg ORALLY on
solution, orally disintegrating tablets, IM injection, 2008) 

c)  Bipolar I disorder, Monotherapy, manic or mixed episodes 
1)  initial and target dose, 15 mg ORALLY once a day; may increase up to MAX dose of 30 mg ORALLY 
solution, orally disintegrating tablets, IM injection, 2008) 

d)  Major depressive disorder, Adjunctive treatment in patients also receiving antidepressants 
1)  initial, 2 mg to 5 mg ORALLY once daily; dose adjust in up to 5 mg/day increments at intervals of 1 we
(Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM injection, 2008) 

e)  Psychomotor agitation - Schizophrenia 
1)  initial, 9.75 mg IM (dose range 5.25 mg to 15 mg); cumulative doses up to a total of 30 mg/day may b
dose required, wait at least 2 hr after initial dose; for ongoing therapy, oral aripiprazole in a range of 10 m
injection as soon as possible (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM 

f)  Schizophrenia 
1)  initial, 10 to 15 mg ORALLY once daily (Prod Info ABILIFY(R) oral tablets, solution, orally disintegratin
2)  maintenance, MAX daily dosage is 30 mg/day ORALLY; increase dose only after 2 weeks at each do
greater with doses higher than 10 to 15 mg/day (Prod Info ABILIFY(R) oral tablets, solution, orally disinte

b)  Pediatric 
1)  safety and efficacy not established in pediatric patients with major depressive disorder or agitation associated 
less than 13 years of age with schizophrenia, or patients less than age 10 years with bipolar I disorder (Prod Info A
disintegrating tablets, IM injection, 2008) 
2)  oral solution may be substituted for the tablet dosages on a mg-per-mg basis for up to a 25 mg dose; patients 
oral solution (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM injection, 2008) 

a)  Bipolar I disorder, Monotherapy, manic or mixed episodes 
1)  10 yr and older, oral tablets, initial, 2 mg ORALLY once a day for 2 days, then 5 mg ORALLY once a 
ORALLY once a day; MAX dose 30 mg ORALLY once a day, titrated in 5 mg per day increments (Prod I
disintegrating tablets, IM injection, 2008) 

b)  Schizophrenia 
1)  initial, oral tablets, 2 mg ORALLY once daily; increase to 5 mg after 2 days and to 10 mg (target dose
mg; efficacy not greater at 30 mg/day compared to 10 mg/day (Prod Info ABILIFY(R) oral tablets, solutio
2008) 

3)  Contraindications 
a)  hypersensitivity to aripiprazole or any component of the product (Prod Info ABILIFY(R) oral tablets, oral solution, IM
disintegrating tablets, 2008) 

4)  Serious Adverse Effects 
a)  At risk for suicide 
b)  Cerebrovascular accident 
c)  Death 
d)  Diabetic ketoacidosis 
e)  Immune hypersensitivity reaction 
f)  Leukopenia 
g)  Neuroleptic malignant syndrome 
h)  Prolonged QT interval 
i)  Seizure 
j)  Suicidal behavior 
k)  Tardive dyskinesia 
l)  Transient ischemic attack 

5)  Clinical Applications 
a)  FDA Approved Indications 

    
DRUGDEX® Evaluations 
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1)  Bipolar disorder - Psychomotor agitation 
2)  Bipolar I disorder, Adjunctive therapy with lithium or valproate for acute manic or mixed episodes 
3)  Bipolar I disorder, Monotherapy, manic or mixed episodes 
4)  Major depressive disorder, Adjunctive treatment in patients also receiving antidepressants 
5)  Psychomotor agitation - Schizophrenia 
6)  Schizophrenia 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product Ind
B)  Synonyms 

Aripiprazole 
C)  Physicochemical Properties 

1)  Molecular Weight 
a)  448.38 (Prod Info Abilify™, 2002)  

 
 1.2   Storage and Stability 

A)  Preparation 
1)  Intramuscular route 

a)  Aripiprazole should not be injected by intravenous or subcutaneous injection. It should only be used intram
muscle mass. The required volumes of solution for a dose of 5.25 milligrams (mg), 9.75 mg, and 15 mg are 0
respectively. Discard any unused portion of the injection (Prod Info ABILIFY(R) oral tablets, solution, orally di

2)  Oral route 
a)  Aripiprazole may be taken without regard to meals (Prod Info ABILIFY(R) oral tablets, solution, orally disin

B)  Oral route 
1)  Solution 

a)  Aripiprazole oral solution should be stored at 25 degrees Celsius (77 degrees Fahrenheit) with excursions
Celsius (59 and 86 degrees Fahrenheit). The oral solution should be used within 6 months after opening, but 
(Prod Info ABILIFY(R) oral tablets, disintegrating tablets, solution, 2006). 

2)  Tablet/Tablet, Disintegrating 
a)  Aripiprazole tablets should be stored at 25 degrees Celsius (77 degrees Fahrenheit) with excursions perm
to 86 degrees Fahrenheit) (Prod Info ABILIFY(R) oral tablets, disintegrating tablets, solution, 2006). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 

 
1.3.1   Normal Dosage 

Intramuscular route 

Oral route 

 
1.3.1.A   Intramuscular route 
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Bipolar disorder - Psychomotor agitation 

Psychomotor agitation - Schizophrenia 

 
1.3.1.A.1   Bipolar disorder - Psychomotor agitation 

a)  The recommended dose to control agitation in patients with schizophrenia or bipolar mania is 9.75 mi
5.25 mg to 15 mg). No additional benefit was observed after a 15 mg dose compared to a 9.75 mg dose.
day may be administered if a second dose is required. However, the efficacy of repeated doses in agitate
evaluated in clinical trials. Additionally, the safety of total daily doses greater than 30 mg or injections adm
have not been adequately evaluated. For ongoing therapy, oral aripiprazole in a range of 10 mg to 30 mg
as soon as possible (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM injection
b)  Concomitant CYP3A4 Inhibitors 

1)  The dosage of aripiprazole should be reduced to one-half the usual dose when administered con
as ketoconazole or clarithromycin. When the CYP3A4 inhibitor is discontinued, the aripiprazole dose
oral tablets, solution, orally disintegrating tablets, IM injection, 2008). 

c)  Concomitant CYP3A4 Inducers 
1)  The dosage of aripiprazole should be doubled when administered concurrently with a potential C
dose may be further increased if needed based on clinical evaluation. When the CYP3A4 inducer is 
reduced to 10 to 15 mg (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM i

d)  Concomitant CYP2D6 Inhibitors 
1)  The dosage of aripiprazole should be reduced to at least one-half the usual dose when administe
inhibitors, such as quinidine, fluoxetine, or paroxetine. When the CYP2D6 inhibitor is discontinued fr
dose should be increased (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM

 
1.3.1.A.2   Psychomotor agitation - Schizophrenia 

a)  The recommended dose to control agitation in patients with schizophrenia is 9.75 milligrams (mg) intr
No additional benefit was observed after a 15 mg dose compared to a 9.75 mg dose. Cumulative doses 
administered if a second dose is required. However, the efficacy of repeated doses in agitated patients h
clinical trials. Additionally, the safety of total daily doses greater than 30 mg or injections administered mo
been adequately evaluated. For ongoing therapy, oral aripiprazole in a range of 10 mg to 30 mg/day sho
possible (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM injection, 2008). 
b)  Concomitant CYP3A4 Inhibitors 

1)  The dosage of aripiprazole should be reduced to one-half the usual dose when administered con
as ketoconazole or clarithromycin. When the CYP3A4 inhibitor is discontinued, the aripiprazole dose
oral tablets, solution, orally disintegrating tablets, IM injection, 2008). 

c)  Concomitant CYP3A4 Inducers 
1)  The dosage of aripiprazole should be doubled when administered concurrently with a potential C
dose may be further increased if needed based on clinical evaluation. When the CYP3A4 inducer is 
reduced to 10 to 15 mg (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM i

d)  Concomitant CYP2D6 Inhibitors 
1)  The dosage of aripiprazole should be reduced to at least one-half the usual dose when administe
inhibitors, such as quinidine, fluoxetine, or paroxetine. When the CYP2D6 inhibitor is discontinued fr
dose should be increased (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM

 
1.3.1.B   Oral route 

Bipolar I disorder, Adjunctive therapy with lithium or valproate for acute manic or mixed episodes 

Bipolar I disorder, Monotherapy, manic or mixed episodes 

Major depressive disorder, Adjunctive treatment in patients also receiving antidepressants 

Schizophrenia 

 
1.3.1.B.1   Bipolar I disorder, Adjunctive therapy with lithium or valproate for acute manic or mixed ep

a)  As adjunctive therapy with lithium or valproate, the recommended initial and target dose is aripiprazol
Depending on clinical response, the dose may be increased to 30 mg orally once a day. There have bee
safety of daily doses greater than 30 mg (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating
b)  Concomitant CYP3A4 Inhibitors 

1)  The dosage of aripiprazole should be reduced to one-half the usual dose when administered con
as ketoconazole or clarithromycin. When the CYP3A4 inhibitor is discontinued, the aripiprazole dose
oral tablets, solution, orally disintegrating tablets, IM injection, 2008). 

c)  Concomitant CYP3A4 Inducers 

Page 3 of 43MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.1, page 3

Case 3:09-cv-00080-TMB     Document 78-18      Filed 03/24/2010     Page 3 of 205



1)  The dosage of aripiprazole should be doubled when administered concurrently with a potential C
dose may be further increased if needed based on clinical evaluation. When the CYP3A4 inducer is 
reduced to 10 to 15 mg (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM i

d)  Concomitant CYP2D6 Inhibitors 
1)  The dosage of aripiprazole should be reduced to at least one-half the usual dose when administe
inhibitors, such as quinidine, fluoxetine, or paroxetine. When the CYP2D6 inhibitor is discontinued fr
dose should be increased (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM

 
1.3.1.B.2   Bipolar I disorder, Monotherapy, manic or mixed episodes 

a)  The recommended starting and target dose is aripiprazole 15 milligrams (mg) orally once a day. Depe
increased to 30 mg orally once a day. There have been no clinical trials performed evaluating the safety 
ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM injection, 2008). 
b)  Maintenance Therapy 

1)  Aripiprazole has been effective for stabilizing and maintaining patients with a recent manic or mix
2006). However, it is unclear how long a patient should remain on aripiprazole therapy. Patients who
aripiprazole monotherapy for at least 6 weeks demonstrated a benefit from maintenance treatment. 
beyond 6 weeks should be reassessed at regular intervals to determine the need for ongoing treatm
solution, orally disintegrating tablets, IM injection, 2008). 

c)  Concomitant CYP3A4 Inhibitors 
1)  The dosage of aripiprazole should be reduced to one-half the usual dose when administered con
as ketoconazole or clarithromycin. When the CYP3A4 inhibitor is discontinued, the aripiprazole dose
oral tablets, solution, orally disintegrating tablets, IM injection, 2008). 

d)  Concomitant CYP3A4 Inducers 
1)  The dosage of aripiprazole should be doubled when administered concurrently with a potential C
dose may be further increased if needed based on clinical evaluation. When the CYP3A4 inducer is 
reduced to 10 to 15 mg (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM i

e)  Concomitant CYP2D6 Inhibitors 
1)  The dosage of aripiprazole should be reduced to at least one-half the usual dose when administe
inhibitors, such as quinidine, fluoxetine, or paroxetine. When the CYP2D6 inhibitor is discontinued fr
dose should be increased (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM

 
1.3.1.B.3   Major depressive disorder, Adjunctive treatment in patients also receiving antidepressants

a)  The recommended initial dose of aripiprazole as adjunctive treatment in patients with major depressiv
2 to 5 milligrams (mg) orally once daily. The aripiprazole dose may be gradually adjusted by 5 mg/day in 
patient tolerability and efficacy. In two 6-week, placebo-controlled trials, the aripiprazole dose ranged from
CYP2D6 inhibitors (eg, fluoxetine, paroxetine) and 2 to 20 mg/day in patients not on potential CYP2D6 in
established; reassess periodically to evaluate the need for maintenance therapy (Prod Info ABILIFY(R) o
tablets, IM injection, 2008). 

 
1.3.1.B.4   Schizophrenia 

a)  The recommended initial and target oral dose of aripiprazole for the treatment of schizophrenia is 10 o
daily, with or without meals (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM in
daily have been effective in patients with acutely relapsed schizophrenia or schizoaffective disorder (Kan
Petrie et al, 1998a). However, in clinical trials efficacy has not been significantly greater with doses highe
not should be made before 2 weeks at each dose strength (Prod Info ABILIFY(R) oral tablets, solution, o
b)  Doses of 30 mg daily could be administered without dose titration in one study (Petrie et al, 1998a). 
c)  Maintenance Therapy 

1)  It is unclear how long a patient should remain on aripiprazole therapy; however, patients who had
antipsychotic mediations for at least 3 months and were discontinued from those medication and giv
weeks did demonstrate a benefit from maintenance treatment. Patients should be reassessed at reg
ongoing treatment (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM inject

d)  Switching from Other Antipsychotics 
1)  Data are not available to recommend guidelines for switching from other antipsychotics to aripipr
other antipsychotics. The previous antipsychotic treatment may be immediately discontinued or more
individual patient. However, in all cases, duration of antipsychotic administration overlap should kept
tablets, solution, orally disintegrating tablets, IM injection, 2008). 

e)  Concomitant CYP3A4 Inhibitors 
1)  The dosage of aripiprazole should be reduced to one-half the usual dose when administered con
as ketoconazole or clarithromycin. When the CYP3A4 inhibitor is discontinued, the aripiprazole dose
oral tablets, solution, orally disintegrating tablets, IM injection, 2008). 

f)  Concomitant CYP3A4 Inducers 
1)  The dosage of aripiprazole should be doubled when administered concurrently with a potential C
dose may be further increased if needed based on clinical evaluation. When the CYP3A4 inducer is 
reduced to 10 to 15 mg (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM i

g)  Concomitant CYP2D6 Inhibitors 
1)  The dosage of aripiprazole should be reduced to at least one-half the usual dose when administe
inhibitors, such as quinidine, fluoxetine, or paroxetine. When the CYP2D6 inhibitor is discontinued fr
dose should be increased (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM
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1.3.1.B.5   Oral Solution 
a)  Doses of the aripiprazole oral solution may be substituted for the tablet dosages on a milligram (mg)-p
receiving 30 mg tablets should receive 25 mg of the oral solution (Prod Info ABILIFY(R) oral tablets, solu
2008). 
b)  Patients using the oral solution should be advised that every milliliter of aripiprazole oral solution cont
200 mg (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM injection, 2008). 

1.3.1.B.6   Orally Disintegrating Tablet 
a)  Dosing with orally disintegrating tablets is the same as for the oral tablets (Prod Info ABILIFY(R) oral 
IM injection, 2008) 
b)  Abilify Discmelt(R) 10 milligram (mg) orally disintegrating tablets contain 1.12 mg of phenylalanine, an
phenylalanine (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM injection, 2008

 
1.3.2   Dosage in Renal Failure 

A)  Dosage adjustment is not necessary in patients with renal impairment (Prod Info ABILIFY(R) oral tablets, solut
2008). 

 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Dosage adjustment is not necessary in patients with hepatic impairment (Prod Info ABILIFY(R) oral tablets, so
injection, 2008). 

 
1.3.4   Dosage in Geriatric Patients 

A)  Dosage adjustment is not necessary for elderly patients (Prod Info ABILIFY(R) oral tablets, solution, orally disi
 
 1.4   Pediatric Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Oral route 

Bipolar I disorder, Adjunctive therapy with lithium or valproate for acute manic or mixed episodes 

Bipolar I disorder, Monotherapy, manic or mixed episodes 

Schizophrenia 

 
1.4.1.A.1   Bipolar I disorder, Adjunctive therapy with lithium or valproate for acute manic or mixed ep

a)  As adjunctive therapy with lithium or valproate, the recommended starting dose of oral tablets in pedia
aripiprazole 2 milligrams (mg) orally once a day for 2 days, then titrated to 5 mg orally once a day for 2 d
orally once a day. Depending on clinical response, the dose may be increased in 5 mg per day incremen
performed evaluating the safety of daily doses greater than 30 mg (Prod Info ABILIFY(R) oral tablets, so
2008). 
b)  Maintenance Therapy 

1)  The efficacy of aripiprazole for the maintenance treatment of bipolar I disorder in pediatric patient
maintenance therapy can be extrapolated from adult data. It is recommended that responding pedia
acute response, but at the lowest dose needed to maintain remission with periodic reassessments p
solution, orally disintegrating tablets, IM injection, 2008). 

c)  Concomitant CYP3A4 Inhibitors 
1)  The dosage of aripiprazole should be reduced to one-half the usual dose when administered con
as ketoconazole or clarithromycin. When the CYP3A4 inhibitor is discontinued, the aripiprazole dose
oral tablets, solution, orally disintegrating tablets, IM injection, 2008). 

d)  Concomitant CYP3A4 Inducers 
1)  The dosage of aripiprazole should be doubled when administered concurrently with a potential C
dose may be further increased if needed based on clinical evaluation. When the CYP3A4 inducer is 
reduced to 10 to 15 mg (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM i

e)  Concomitant CYP2D6 Inhibitors 
1)  The dosage of aripiprazole should be reduced to at least one-half the usual dose when administe

Page 5 of 43MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.1, page 5

Case 3:09-cv-00080-TMB     Document 78-18      Filed 03/24/2010     Page 5 of 205

Jim
Highlight



inhibitors, such as quinidine, fluoxetine, or paroxetine. When the CYP2D6 inhibitor is discontinued fr
dose should be increased (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM

 
1.4.1.A.2   Bipolar I disorder, Monotherapy, manic or mixed episodes 

a)  The recommended starting dose of oral tablets in pediatric patients age 10 years and older is aripipra
days, then titrated to 5 mg orally once a day for 2 days, and titrated to the target dose of 10 mg orally onc
dose may be titrated in 5 mg per day increments. There have been no clinical trials performed evaluating
(Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM injection, 2008). 
b)  Maintenance Therapy 

1)  The efficacy of aripiprazole for the maintenance treatment of Bipolar I Disorder in pediatric patien
maintenance can be extrapolated from adult data. It is recommended that responding pediatric patie
response, but at the lowest dose needed to maintain remission with periodic reassessments perform
solution, orally disintegrating tablets, IM injection, 2008). 

c)  Concomitant CYP3A4 Inhibitors 
1)  The dosage of aripiprazole should be reduced to one-half the usual dose when administered con
as ketoconazole or clarithromycin. When the CYP3A4 inhibitor is discontinued, the aripiprazole dose
oral tablets, solution, orally disintegrating tablets, IM injection, 2008). 

d)  Concomitant CYP3A4 Inducers 
1)  The dosage of aripiprazole should be doubled when administered concurrently with a potential C
dose may be further increased if needed based on clinical evaluation. When the CYP3A4 inducer is 
reduced to 10 to 15 mg (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM i

e)  Concomitant CYP2D6 Inhibitors 
1)  The dosage of aripiprazole should be reduced to at least one-half the usual dose when administe
inhibitors, such as quinidine, fluoxetine, or paroxetine. When the CYP2D6 inhibitor is discontinued fr
dose should be increased (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM

 
1.4.1.A.3   Schizophrenia 

a)  The recommended target dose for the treatment of schizophrenia in adolescents aged 13 to 17 years
tablets at 2 mg/day and increase the dose to 5 mg after 2 days and then to 10 mg after an additional 2 da
should be done in 5-mg increments. However, no additional benefit has been seen with the 30 mg dose 
orally disintegrating tablets, IM injection, 2008). 
b)  Maintenance Therapy 

1)  The efficacy of aripiprazole for the maintenance treatment of schizophrenia in pediatric patients h
of maintenance can be extrapolated from adult data. It is recommended that responding pediatric pa
response, but at the lowest dose needed to maintain remission with periodic reassessments perform
solution, orally disintegrating tablets, IM injection, 2008). 

c)  Switching from Other Antipsychotics 
1)  Data are not available to recommend guidelines for switching from other antipsychotics to aripipr
other antipsychotics. The previous antipsychotic treatment may be immediately discontinued or more
individual patient. However, in all cases, duration of antipsychotic administration overlap should kept
tablets, solution, orally disintegrating tablets, IM injection, 2008) 

d)  Concomitant CYP3A4 Inhibitors 
1)  The dosage of aripiprazole should be reduced to one-half the usual dose when administered con
as ketoconazole or clarithromycin. When the CYP3A4 inhibitor is discontinued, the aripiprazole dose
oral tablets, solution, orally disintegrating tablets, IM injection, 2008). 

e)  Concomitant CYP3A4 Inducers 
1)  The dosage of aripiprazole should be doubled when administered concurrently with a potential C
dose may be further increased if needed based on clinical evaluation. When the CYP3A4 inducer is 
reduced to 10 to 15 mg (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM i

f)  Concomitant CYP2D6 Inhibitors 
1)  The dosage of aripiprazole should be reduced to at least one-half the usual dose when administe
inhibitors, such as quinidine, fluoxetine, or paroxetine. When the CYP2D6 inhibitor is discontinued fr
dose should be increased (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM

4)  The safety and efficacy of aripiprazole have not been established in pediatric patients with major depressi
schizophrenia or bipolar mania, patients less than 13 years of age with schizophrenia, or patients less than ag
ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM injection, 2008). 
1.4.1.A.5   Oral Solution 

a)  Doses of the aripiprazole oral solution may be substituted for the tablet dosages on a milligram (mg)-p
receiving 30 mg tablets should receive 25 mg of the oral solution (Prod Info ABILIFY(R) oral tablets, solu
2008). 
b)  Patients using the oral solution should be advised that every milliliter of aripiprazole oral solution cont
200 mg (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM injection, 2008). 

1.4.1.A.6   Orally Disintegrating Tablets 
a)  Dosing with orally disintegrating tablets is the same as for the oral tablets (Prod Info ABILIFY(R) oral 
IM injection, 2008) 
b)  Abilify Discmelt(R) 10 milligram (mg) orally disintegrating tablets contains 1.12 mg of phenylalanine a
phenylalanine (Prod Info ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM injection, 2008
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1.4.2   Dosage in Renal Failure 
A)  Dosage adjustment is not necessary in patients with renal impairment (Prod Info ABILIFY(R) oral tablets, solut
2008). 

 
1.4.3   Dosage in Hepatic Insufficiency 

A)  Dosage adjustment is not necessary in patients with hepatic impairment (Prod Info ABILIFY(R) oral tablets, so
injection, 2008). 

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  SCHIZOPHRENIA, ORAL: 1 week (10 to 30 mg daily) (Petrie et al, 1998b; Anon, 2000b). 
1)  In phase II studies involving hospitalized schizophrenic patients, significant improvement (including ne
of therapy with aripiprazole 30 mg daily. With lower doses (2 or 10 mg daily), symptom improvement was
less substantial (Petrie et al, 1998b). 

 
 2.2   Drug Concentration Levels 

A)  Therapeutic Drug Concentration 
1)  Not established. 

B)  Peak Concentration 
1)  Following an intramuscular dose, the geometric mean maximum concentration (Cmax) was on average 19% h
administration (Prod Info ABILIFY(R) oral tablets, orally-disintegrating tablets, oral solution, IM injection, 2006). 

C)  Time to Peak Concentration 
1)  Oral: 3 to 5 hours (Anon, 2000b; Prod Info ABILIFY(R) oral tablets, orally-disintegrating tablets, oral solution, IM
2)  Intramuscular: 1 to 3 hours (Prod Info ABILIFY(R) oral tablets, orally-disintegrating tablets, oral solution, IM inje

a)  In healthy subjects receiving once-daily doses of 5 and 20 mg, mean peak plasma levels on day 14 were 7
in 3 to 5 hours (Anon, 2000b). 
b)  With a titrated dosing schedule of 10 mg daily for 2 days, then 20 mg daily for 2 days, and finally 30 mg da
concentration on day 14 was 452 ng/mL (3 hours) (Anon, 2000b). 
c)  In 2 studies of healthy subjects, the median times to peak plasma concentrations following intramuscular a
hours (Prod Info ABILIFY(R) oral tablets, orally-disintegrating tablets, oral solution, IM injection, 2006). 

D)  Area Under the Curve 
1)  The aripiprazole area under the curve (AUC) in the first 2 hours after an intramuscular injection was 90% great
tablet; however, both routes had similar systemic exposure over 24 hours. When intramuscular aripiprazole doses
schizophrenia or schizoaffective disorder, the pharmacokinetics of aripiprazole were linear over a dose range of 1
orally-disintegrating tablets, oral solution, IM injection, 2006). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  Oral: tablet, 87%; solution, well-absorbed (Prod Info ABILIFY(R) oral tablets, orally-disintegrating tablets, o
2)  Intramuscular: 100% after a 5-mg intramuscular injection (Prod Info ABILIFY(R) oral tablets, orally-disinteg
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2006). 
a)  A comparative bioavailability study which compared the pharmacokinetics of a 30 milligram aripiprazo
found that plasma concentrations of aripiprazole were higher with the solution than with the tablet. In hea
concentration and area under the curve values were 22% and 14% higher with the solution as compared
(R) oral tablets, orally-disintegrating tablets, oral solution, IM injection, 2006). 
b)  Pharmacokinetic studies with the orally disintegrating aripiprazole tablet indicate that they are bioequ
ABILIFY(R) DISCMELT(TM) orally disintegrating tablets, 2006). 

B)  Effects of Food 
1)  Absorption unaffected (Prod Info ABILIFY(R) oral tablets, orally-disintegrating tablets, oral solution, IM inje

a)  Peak serum levels and AUC of aripiprazole and dehydroaripiprazole are not significantly affected whe
peak serum levels is delayed (by 3 hours for aripiprazole and by 12 hours for dehydroaripiprazole) (Prod
disintegrating tablets, oral solution, IM injection, 2006). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  greater than 99% (aripiprazole and dehydroaripiprazole) (Prod Info ABILIFY(R) oral tablets, orally-dis
2006). 

B)  Distribution Kinetics 
1)  Volume of Distribution 

a)  404 L or 4.9 L/kg (intravenous) (Prod Info ABILIFY(R) oral tablets, orally-disintegrating tablets, oral so
 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Liver, extent unknown (Lawler et al, 1999). 

a)  Metabolic pathways include dehydrogenation and hydroxylation (via cytochrome P450 (CYP)-3A4 an
CYP-3A4 . Aripiprazole is the primary compound in plasma. Aripiprazole does not inhibit or induce the CY
tablets, orally-disintegrating tablets, oral solution, IM injection, 2006). 
b)  Poor metabolizers (CYP-2D6) have been identified (speculated as 8% of population); these patients h
active compounds (aripiprazole and dehydroaripiprazole) . Inhibitors of CYP-2D6 are capable of increasi
(Prod Info ABILIFY(R) oral tablets, orally-disintegrating tablets, oral solution, IM injection, 2006). 

B)  Metabolites 
1)  Dehydroaripiprazole (active) (Prod Info ABILIFY(R) oral tablets, orally-disintegrating tablets, oral solution, 

a)  Major metabolite, representing about 40% of aripiprazole AUC in plasma. This metabolite has affinitie
compound and appears to contribute to pharmacologic activity (Prod Info ABILIFY(R) oral tablets, orally-
injection, 2006). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Excretion (%) 

a)  25% of dose (less than 1% unchanged aripiprazole) (Prod Info ABILIFY(R) oral tablets, orally-disinteg
2006). 

B)  Feces 
1)  FECES, 55% of a dose (about 18% unchanged aripiprazole) (Prod Info ABILIFY(R) oral tablets, orally-disi
2006). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  75 hours (extensive metabolizers) (Prod Info ABILIFY(R) oral tablets, orally-disintegrating tablets, ora
1)  An elimination half-life of 146 hours has been reported in poor metabolizers (Prod Info ABILIFY(R
solution, IM injection, 2006). 

B)  Metabolites 
1)  Dehydroaripiprazole, 94 hours (Prod Info ABILIFY(R) oral tablets, orally-disintegrating tablets, oral solution

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 
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Drug Interactions 

3.0.A   Black Box WARNING 
1)  Oral (Tablet; Tablet, Disintegrating; Solution) 

Increased Mortality In Elderly Patients With Dementia-Related Psychosis 
Elderly patients with dementia-related psychosis treated with antipsychotic drugs are at an increased risk of d
controlled trials (modal duration of 10 weeks), largely in patients taking atypical antipsychotic drugs, revealed
between 1.6 to 1.7 times the risk of death in placebo-treated patients. Over the course of a typical 10-week co
patients was about 4.5%, compared to a rate of about 2.6% in the placebo group. Although the causes of dea
to be either cardiovascular (eg, heart failure, sudden death) or infectious (eg, pneumonia) in nature. Observat
antipsychotic drugs, treatment with conventional antipsychotic drugs may increase mortality. The extent to wh
observational studies may be attributed to the antipsychotic drug as opposed to some characteristic(s) of the 
approved for the treatment of patients with dementia-related psychosis. 

Suicidality and Antidepressant Drugs 
Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in child
term studies of Major Depressive Disorder (MDD) and other psychiatric disorders. Anyone considering the us
antidepressant in a child, adolescent, or young adult must balance this risk with the clinical need. Short-term 
suicidality with antidepressants compared to placebo in adults beyond age 24; there was a reduction in risk w
adults aged 65 and older. Depression and certain other psychiatric disorders are themselves associated with 
ages who are started on antidepressant therapy should be monitored appropriately and observed closely for c
changes in behavior. Families and caregivers should be advised of the need for close observation and comm
not approved for use in pediatric patients with depression (Prod Info ABILIFY(R) oral tablets, oral solution, IM
disintegrating tablets, 2008). 

2)  Intramuscular (Solution) 
Increased Mortality In Elderly Patients With Dementia-Related Psychosis 

Elderly patients with dementia-related psychosis treated with antipsychotic drugs are at an increased risk of d
controlled trials (modal duration of 10 weeks), largely in patients taking atypical antipsychotic drugs, revealed
between 1.6 to 1.7 times the risk of death in placebo-treated patients. Over the course of a typical 10-week co
patients was about 4.5%, compared to a rate of about 2.6% in the placebo group. Although the causes of dea
to be either cardiovascular (eg, heart failure, sudden death) or infectious (eg, pneumonia) in nature. Observat
antipsychotic drugs, treatment with conventional antipsychotic drugs may increase mortality. The extent to wh
observational studies may be attributed to the antipsychotic drug as opposed to some characteristic(s) of the 
approved for the treatment of patients with dementia-related psychosis. 

Suicidality and Antidepressant Drugs 
Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in child
term studies of Major Depressive Disorder (MDD) and other psychiatric disorders. Anyone considering the us
antidepressant in a child, adolescent, or young adult must balance this risk with the clinical need. Short-term 
suicidality with antidepressants compared to placebo in adults beyond age 24; there was a reduction in risk w
adults aged 65 and older. Depression and certain other psychiatric disorders are themselves associated with 
ages who are started on antidepressant therapy should be monitored appropriately and observed closely for c
changes in behavior. Families and caregivers should be advised of the need for close observation and comm
not approved for use in pediatric patients with depression (Prod Info ABILIFY(R) oral tablets, oral solution, IM
disintegrating tablets, 2008). 

 
 3.1   Contraindications 

A)  hypersensitivity to aripiprazole or any component of the product (Prod Info ABILIFY(R) oral tablets, oral solution, IM
disintegrating tablets, 2008) 

 
 3.2   Precautions 

A)  elderly patients with dementia (unapproved use); increased risk of death mostly due to cardiovascular events (eg, 
(mostly pneumonia) reported when atypical antipsychotics were used off-label to treat behavorial disorders associated
tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008) 
B)  first few months of therapy or following changes in dosage; increased risk of suicidal ideation and behavior or wors
tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008) 
C)  suicidal ideation and behavior or worsening depression; increased risk, particularly in children, adolescents, and yo
require therapy discontinuation (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) o
D)  aspiration pneumonia, at-risk patients; esophageal dysmotility and aspiration have been reported, especially in the
dementia (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tab
E)  cardiovascular disease, preexisting (including history of myocardial infarction or ischemic heart disease, heart failu
risk of orthostatic hypotension (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) or
F)  cerebrovascular disease, preexisting; increased risk of orthostatic hypotension (Prod Info ABILIFY(R) oral tablets, o
(R) orally disintegrating tablets, 2008) 
G)  concomitant parenteral benzodiazepine therapy; monitor patient for orthostatic hypotension and for excessive seda
solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008) 
H)  diabetes mellitus, preexisting or risk factors for (eg, obesity, family history of diabetes); may experience hyperglyce
ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008) 
I)  elderly, increased risk of esophageal dysmotility, aspiration, and potentially-irreversible tardive dyskinesia (especial
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oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008) 
J)  elevation in core body temperature; increased risk following strenuous exercise, exposure to extreme heat, concom
or dehydration (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrati
K)  higher doses and longer treatment durations; increased risk of tardive dyskinesia, which may be irreversible (Prod 
injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008) 
L)  hyperglycemia, severe and associated with ketoacidosis, hyperosmolar coma, or death has been reported with aty
tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008) 
M)  hypotension, predisposition (such as dehydration, hypovolemia, and antihypertensive drug therapy); increased risk
(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008) 
N)  neuroleptic malignant syndrome has occurred; discontinue aripiprazole therapy and provide treatment as needed (
solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008) 
O)  seizures, history or condition that may lower the seizure threshold (eg, Alzheimer's dementia); increased risk of se
solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008) 
P)  tardive dyskinesia; has been reported and may be irreversible (Prod Info ABILIFY(R) oral tablets, oral solution, IM 
disintegrating tablets, 2008) 
Q)  report suspected adverse reactions to Bristol-Myers Squibb at 1-800-721-5072 or to the US Food and Drug Admin
www.fda.gov/medwatch (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally di

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Immunologic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

Orthostatic hypotension 

Prolonged QT interval 

Summary 

Tachycardia 

 
3.3.1.A   Orthostatic hypotension 

1)  Incidence: 0.6% to 4% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(
2)  Compared with placebo, aripiprazole therapy resulted in a higher incidence of orthostatic hypotension amo
(1% vs 0.3%; n=2467), pediatric patients 10 to 17 years of age receiving oral aripiprazole (1% vs 0%; n=399)
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(0.6% vs 0%; n=501) during short-term trials. Aripiprazole should be used cautiously in patients with preexisti
would predispose patients to hypotension (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILI
2008). 
3)  The frequency of a significant orthostatic change in blood pressure (ie, a decrease of at least 20 mmHg in
increase in heart rate of 25 or greater when changing from a supine to standing position) was not significantly
compared with those treated with placebo in the placebo controlled trials of adult patients (4% aripiprazole, 2%
years (0%, 0.5%), or in aripiprazole injection-treated patients (3%, 2%) (Prod Info ABILIFY(R) oral tablets, ora
(R) orally disintegrating tablets, 2008). 

 
3.3.1.B   Prolonged QT interval 

1)  Incidence: 0.1% to 1% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(
2)  Prolongation of the QT-interval has been observed during clinical trials with a frequency between 1/1000 a
doses of aripiprazole at least 2 mg day. Aripiprazole should be used cautiously in patients with preexisting ca
abnormalities (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally dis

 
3.3.1.C   Summary 

1)  Because orthostatic hypotension, prolonged QT interval, and tachycardia have been reported with aripipra
caution in patients with known cardiovascular disease or conduction abnormalities, or conditions which would
ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008)

 
3.3.1.D   Tachycardia 

1)  Incidence: 2% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally
2)  In a pooled analysis of trials in which adult patients with agitation associated with schizophrenia or bipolar 
intramuscularly 5.25 mg/day or greater (n=501) or placebo (n=220), tachycardia was reported in 2% of patien
than 1% of patients receiving placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY 
2008). 

 
3.3.2   Dermatologic Effects 

Acneiform drug eruption 

Rash 

 
3.3.2.A   Acneiform drug eruption 

1)  Incidence: rare 
2)  A 23-year-old man developed acneiform drug eruptions 10 days after starting aripiprazole treatment for pa
year history of symptoms suggestive of paranoid schizophrenia. In the past had received an adequate trial of 
treated with aripiprazole 20 mg/day with a good response. After 1 month of treatment with aripiprazole, the pa
remained symptomatic for 1 year. The patient was readmitted for aggravation of symptoms and upon admiss
hemogram, serum electrolytes, renal function and liver function. For acute control of his aggression, the patie
haloperidol 10 mg and promethazine 25 mg intramuscularly twice daily for 4 days. The patient was restarted o
mg/day over 4 days. After 10 days of aripiprazole treatment, the patient developed papulopustular eruptions o
worsened with sunlight exposure) The patient had no past history of the eruptions or aripiprazole exposure in
with aripiprazole-induced acneiform eruptions. Aripiprazole was discontinued and the patient was switched to
response. Consequently, the affected regions were treated with topical retinoic acid 0.25 mg ointment. Within
there was complete resolution of the acneiform eruptions with mild scarring. Because the patient was previou
rapid development of the acneiform lesions, the acneiform drug eruption may have been mediated through a 
clinical signs of allergy were noted (Mishra et al, 2008). 

 
3.3.2.B   Rash 

1)  Incidence: 2% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally
2)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), rash was reported in 2% of patients receiving aripiprazole co
(Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tab

 
3.3.3   Endocrine/Metabolic Effects 

Blood glucose level - finding 

Diabetes mellitus 

Diabetic ketoacidosis 

Hyperglycemia 
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Hyponatremia 

Increased body temperature 

Increased prolactin level 

Metabolic syndrome 

Summary 

Triglyceride level - finding 

Weight increased 

 
3.3.3.A   Blood glucose level - finding 

1)  Incidence: rare (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orall
2)  Blood glucose fluctuation has been observed rarely in postmarketing surveillance of aripiprazole (Prod Info
injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 

 
3.3.3.B   Diabetes mellitus 

See Drug Consult reference: ATYPICAL ANTIPSYCHOTIC AGENTS - EFFECT ON GLUCOSE AND RISK O
 
3.3.3.C   Diabetic ketoacidosis 

1)  A 44-year-old, obese, African-American man developed new-onset diabetes and diabetic ketoacidosis (DK
treatment for schizoaffective disorder. The patient's medical history included a 16-year diagnosis of schizoaffe
upon admission was 43.3 kg/m(2)), and he had no personal or family history of diabetes and no current medi
prior for schizoaffective disorder with a good clinical response to fluphenazine and valproic acid. Upon admiss
exacerbation of schizoaffective disorder symptoms (auditory hallucinations), treatment with fluphenazine 5 mg
fluphenazine was increased to 5 mg twice daily and valproic acid 1750 mg/day was added. By day 27, the pa
hallucinations and aripiprazole 15 mg/day was initiated. Additionally, the patient was receiving fluphenazine, v
atorvastatin for hyperlipidemia. On day 28 the aripiprazole was increased to 30 mg/day. On day 43, after 16 d
experienced a episode of urinary incontinence. On day 44, the patient refused to eat, experienced somnolenc
ability to take his medication or drink fluids without assistance. The patient was treated with intravenous fluids
sinus tachycardia. On day 45, the patient was lethargic, stopped communicating, had difficulty walking and ha
hours. Laboratory analysis revealed hyperglycemia (glucose, 813 mg/dL), metabolic acidosis (bicarbonate, 9 
gases pH, 7.2), moderate serum ketone levels, elevated serum creatinine (2.7 mg/dL), bilirubinemia (2.6 mg/d
14.9%. The patient was diagnosed with DKA, transferred to the medical intensive care unit where all psychiat
patient was given intravenous insulin and fluids. The psychiatric team recommended fluphenazine, benztropin
metabolic acidosis and azotemia resolved, and the intravenous insulin was changed to subQ long-acting insu
back to the psychiatric service after the serum glucose had stabilized. The patient's discharge medications in
aspart in addition to benztropine, fluphenazine, divalproex sodium, and escitalopram. Within 4 months after h
insulin. According to the Naranjo scale (score of 5), aripiprazole was the probable catalyst triggering DKA. Th
associated DKA may be attributed to preexisting glucose impairment (evidenced by the strong correlation bet
(Makhzoumi et al, 2008). 
2)  A case of new-onset diabetes and diabetic ketoacidosis with elevated lipase was described in a 33-year-o
following treatment with aripiprazole. Prior to current presentation, the patient had been on aripiprazole therap
had a body mass index (BMI) was 32 kg/m(2) prior to taking aripiprazole. At the time of presentation, the patie
epigastric abdominal pain. The patient had progressively gained weight since initiating aripiprazole treatment 
Laboratory tests indicated hyperglycemia (blood glucose of 1769 mg/dL), diabetic ketoacidosis (anion gap of 
milliosmoles/kg, CO2 of 6 mmol/L), and hyperlipasemia (lipase of 4068 International Units/L). An abdominal u
pancreatitis and gallstones, and thyroid function tests were normal. The patient did not have a prior medical h
Aripiprazole was discontinued and the patient was treated with intravenous fluids and insulin. A diagnosis of a
lipase, secondary to diabetic ketoacidosis, was made and the patient was discharged home with haloperidol a
discontinuation of aripiprazole, the patient's BMI had decreased to 33 kg/m(2) and, while still diabetic, his insu
proposed that patient's weight and blood glucose may need be monitored during aripiprazole therapy (Reddy

 
3.3.3.D   Hyperglycemia 

1)  Hyperglycemia has been reported in patients treated with atypical antipsychotics; and in some instances, 
ketoacidosis, hyperosmolar coma, or death. There have been few reports of hyperglycemia in patients treated
atypical antipsychotic use and hyperglycemia-related adverse events is not completely understood. However
risk of treatment-emergent hyperglycemia-related adverse events in patients treated with atypical antipsychot
the time these studies were conducted, it is not known if aripiprazole is associated with this increased risk. Pa
antipsychotics for symptoms of hyperglycemia including polydipsia, polyuria, polyphagia, and weakness. If sy
should undergo fasting blood glucose testing. Although hyperglycemia has resolved when the antipsychotic d

Page 12 of 43MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.1, page 12

Case 3:09-cv-00080-TMB     Document 78-18      Filed 03/24/2010     Page 12 of 205



required continued antidiabetic treatment despite antipsychotic discontinuation (Prod Info ABILIFY(R) oral tab
DISCMELT(R) orally disintegrating tablets, 2008). 

 
3.3.3.E   Hyponatremia 

1)  Hyponatremia was reported in a 69-year-old man when aripiprazole was added to sodium valproate maint
His comorbid conditions included diabetes mellitus treated with metformin and glibenclamide, and hypothyroid
While he was treated with a stable dose of sodium valproate 1000 mg/day, he experienced a relapse of mani
mg/day was added. The patient developed persistent hiccoughs 2 days later, accompanied by a serum sodiu
of 4.5 mEq/L, and urine specific gravity of 1.01; other laboratory and thyroid serology results were unremarka
per day of water for the previous 3 weeks. When aripiprazole was withheld and water intake was restricted to
mEq/L. However, sodium levels dropped again to 120 mEq/L one day following rechallenge with aripiprazole 
aripiprazole and was initiated on quetiapine (dose titrated to 400 mg/day over 2 weeks), his sodium levels gra
later with spontaneous resolution of hiccoughs. Fluid restriction was then stopped. During the following 8 mon
normal sodium levels (Behere et al, 2007). 

 
3.3.3.F   Increased body temperature 

1)  Disruption of the body's ability to reduce core body temperature has been associated with antipsychotic ag
appropriate care in patients who will be experiencing conditions that may contribute to an elevated core body
exposure to extreme heat, or dehydration) (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABIL
tablets, 2008). 

 
3.3.3.G   Increased prolactin level 

1)  Serum prolactin levels have been unaffected or increased only slightly by oral aripiprazole (2 to 30 mg dai
Petrie et al, 1998; Kane et al, 2000b). Increases in prolactin levels were greater with haloperidol 10 mg daily i
Saha et al, 1999a). 

 
3.3.3.H   Metabolic syndrome 

See Drug Consult reference: ANTIPSYCHOTIC AGENTS - METABOLIC SYNDROME 
 
3.3.3.I   Summary 

1)  Blood glucose fluctuation, diabetic ketoacidosis, and hyperglycemia have been reported with aripiprazole 
factors for diabetes should be monitored for worsening glucose control and should undergo fasting blood gluc
during aripiprazole treatment. Reports of weight gain, increased body temperature, a case report of hyponatre
prolactin have been reported with aripiprazole use. Aripiprazole should be used cautiously in patients with the
temperatures, dehydration, strenuous exercise, or other conditions which may increase core body temperatur
solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 

 
3.3.3.J   Triglyceride level - finding 

1)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving oral 
weeks in addition to continued antidepressant therapy (n=371) or antidepressant therapy alone (n=366), the m
triglycerides was 5% versus 0%, respectively (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, AB
tablets, 2008). 

 
3.3.3.K   Weight increased 

1)  Incidence: 2% to 30% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R
2)  In a short-term study of aripiprazole as adjunctive therapy for bipolar disorder, increased weight was repor
mg/day or 30 mg/day orally (n=253) compared with 1% of patients receiving placebo (n=130). Patients receiv
aripiprazole or placebo for up to 6 weeks (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIF
2008). 
3)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving arip
in addition to continued antidepressant therapy (n=371), compared with antidepressant therapy only (n=366),
of patients, respectively. Comparing the aripiprazole adjunctive group with the adjunctive placebo group, the 
respectively, and the percentage of patients gaining 7% or greater of body weight was 5% vs 1%, respectivel
solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
4)  In 4- to 6-week trials in which adult patients with schizophrenia were treated with either aripiprazole 5 to 30
was observed among patients treated with aripiprazole compared with a weight loss of 0.05 kg observed amo
greater gain in body weight from baseline was observed in 8% of the aripiprazole-treated patients compared w
Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2
5)  In 3-week trials in which adult patients with mania were treated with either aripiprazole or placebo, a weigh
treated with aripiprazole compared with a weight loss of 0.2 kg observed among patients treated with placebo
baseline was observed in 3% of the aripiprazole-treated patients compared with 2% of the placebo-treated pa
solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
6)  In a 6-week trial in which pediatric patients 13 to 17 years of age with schizophrenia were treated with eith
0.13 kg was observed among patients treated with aripiprazole compared with a weight loss of 0.83 kg obser
7% or greater gain in body weight from baseline was observed in 5% of the aripiprazole-treated patients com
(Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tab
7)  In one large 4-week study, weight gain of more than 7% was observed in about 11% of patients treated w
relationship) and 14% receiving haloperidol 10 mg daily (Saha et al, 1999a). 
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8)  In a 26-week, placebo-controlled trial among patients treated with aripiprazole 15 mg daily for schizophren
greater body weight from baseline were as follows (Prod Info ABILIFY(R) oral tablets, oral solution, IM injectio
disintegrating tablets, 2008): 

p values not provided 
9)  In a 52-week, active-controlled trial with aripiprazole for schizophrenia, weight changes from baseline were
tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008): 

p values not provided 
 
3.3.4   Gastrointestinal Effects 

Constipation 

Diarrhea 

Dysphagia 

Excessive salivation 

Increased appetite 

Nausea 

Summary 

Vomiting 

Xerostomia 

 
3.3.4.A   Constipation 

1)  Incidence: 5% to 11% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R
2)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving oral 
weeks in addition to continued antidepressant therapy (n=371) or antidepressant therapy only (n=366), const
respectively (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disin
3)  In a pooled analysis of trials in which adult patients with schizophrenia or bipolar mania received either ari
or placebo (n=1166), constipation was reported in 11% of patients receiving aripiprazole compared with 7% o
ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008)

 
3.3.4.B   Diarrhea 

1)  Incidence: 3% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally
2)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), diarrhea was reported in 3% of patients receiving aripiprazole
placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegr

 
3.3.4.C   Dysphagia 

1)  Esophageal dysmotility and aspiration have occurred with aripiprazole use. Dysphagia was reported infreq
premarketing clinical trials. Nonetheless, like other antipsychotic drugs, aripiprazole should be used cautiousl
(Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tab

 
3.3.4.D   Excessive salivation 

1)  Incidence: 3.1% to 8.1% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMEL
2)  In a short-term study of aripiprazole as adjunctive therapy for bipolar disorder, salivary hypersecretion was
aripiprazole 15 mg/day or 30 mg/day orally (n=253) compared with 2% of patients receiving placebo (n=130).

Body-Mass Index (BMI) Aripiprazole Placebo
Less than 23 6.8% 3.7%

23 to 27 5.1% 4.2%

Greater than 27 5.7% 4.1%

Body-Mass Index (BMI) Mean weight change from baseline (kg) Weight gain 
Less than 23 2.6
23 to 27 1.4
Greater than 27 -1.2
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in addition to aripiprazole or placebo for up to 6 weeks (Prod Info ABILIFY(R) oral tablets, oral solution, IM inj
disintegrating tablets, 2008). 
3)  In a short-term, placebo-controlled trial in which pediatric patients age 10 to 17 years with bipolar mania re
orally or placebo, salivary hypersecretion was reported in 8.1% of the aripiprazole 30-mg group and 3.1% of t
placebo group (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally dis
4)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), salivary hypersecretion was reported in 4% of patients receiv
receiving placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally
5)  A 27-year-old man with bipolar affective disorder and current-episode mania with mood-congruent psycho
gram/day developed sialorrhea 3 months after the institution of aripiprazole 10 mg/day for persistent psychoti
any associated sign suggestive of extrapyramidal syndrome. A significant reduction in sialorrhea was noted o
mg/day (Praharaj et al, 2009). 

 
3.3.4.E   Increased appetite 

1)  Incidence: 3% to 4% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R
2)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving oral 
weeks in addition to continued antidepressant therapy (n=371) or antidepressant therapy only (n=366), increa
patients, respectively (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) o
3)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), increased appetite was reported in 4% of patients receiving a
receiving placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally

 
3.3.4.F   Nausea 

1)  Incidence: 8% to 15% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R
2)  In a short-term study of aripiprazole as adjunctive therapy for bipolar disorder, nausea was reported in 8%
or 30 mg/day orally (n=253) compared with 5% of patients receiving placebo (n=130). Patients received lithiu
aripiprazole or placebo for up to 6 weeks (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIF
2008). 
3)  In a pooled analysis of trials in which adult patients with schizophrenia or bipolar mania received either ari
or placebo (n=1166), nausea was reported in 15% of patients receiving aripiprazole compared with 11% of pa
(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
4)  In a pooled analysis of trials in which adult patients with agitation associated with schizophrenia or bipolar 
mg/day or greater IM (n=501) or placebo (n=220), nausea was reported in 9% of patients receiving aripiprazo
placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegr
5)  In a short-term, placebo-controlled trial in which pediatric patients age 10 to 17 years with bipolar mania re
orally or placebo, nausea was reported in 11% of the aripiprazole group (n=197) compared with 4% of the pla
tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
6)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), nausea was reported in 10% of patients receiving aripiprazole
placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegr

 
3.3.4.G   Summary 

1)  Nausea has been reported commonly in adult and pediatric patients treated with oral or injectable aripipra
patients treated with oral or injectable aripiprazole. Constipation has been reported in adult patients treated w
patients treated with oral aripiprazole have reported dry mouth and salivary hypersecretion. Diarrhea occurre
aripiprazole. Although uncommon, dysphagia has been reported in patients treated with aripiprazole. Therefo
patients at risk for aspiration pneumonia (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIF
2008). 

 
3.3.4.H   Vomiting 

1)  Incidence: 3% to 11% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R
2)  In a short-term study of aripiprazole as adjunctive therapy for bipolar disorder, vomiting was reported in 4%
or 30 mg/day orally (n=253) compared with 0% of patients receiving placebo (n=130). Patients received lithiu
aripiprazole or placebo for up to 6 weeks (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIF
2008). 
3)  In a pooled analysis of trials in which adult patients with schizophrenia or bipolar mania received either ari
or placebo (n=1166), vomiting was reported in 11% of patients receiving aripiprazole compared with 6% of pa
(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
4)  In a pooled analysis of trials in which adult patients with agitation associated with schizophrenia or bipolar 
mg/day or greater IM (n=501) or placebo (n=220), vomiting was reported in 3% of patients receiving aripipraz
placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegr

 
3.3.4.I   Xerostomia 

1)  Incidence: 2% to 5% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R
2)  In a short-term study of aripiprazole as adjunctive therapy for bipolar disorder, dry mouth was reported in 2
mg/day or 30 mg/day orally (n=253) compared with 1% of patients receiving placebo (n=130). Patients receiv
aripiprazole or placebo for up to 6 weeks (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIF
2008). 
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3)  In a pooled analysis of trials in which adult patients with schizophrenia or bipolar mania received either ari
or placebo (n=1166), dry mouth was reported in 5% of patients receiving aripiprazole compared with 4% of pa
(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
4)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), dry mouth was reported in 2% of patients receiving aripiprazo
placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegr

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Leukopenia 

1)  A case report described leukopenia in a 32-year-old man following treatment with risperidone and aripipra
paranoid schizophrenia, had been initiated on risperidone 2 mg/day a few years earlier. Although he reported
physical exam were normal, laboratory assessment showed a WBC and absolute neutrophil count (ANC) of 2
Risperidone-induced leukopenia was suspected and the patient agreed to reduce the risperidone dose to 1 m
showed WBC count and ANC at 2.7 x 10(9) and 1.22 x 10(9), respectively. Subsequently, risperidone was dis
aripiprazole 10 mg daily. He was evaluated every 4 weeks and reported no adverse effects. Six months later,
and 0.85 x 10(9), respectively, and aripiprazole was discontinued. Two weeks later, he experienced paranoid
hallucinations for which he was hospitalized. Upon admission, his WBC count and ANC were 6.4 x 10(9) and
after being reinitiated on aripiprazole 10 mg/day. At a follow-up appointment, his WBC count and ANC were a
respectively). It was decided to discontinue aripiprazole and treat the patient with paliperidone 6 mg and lithiu
change, his WBC count and ANC increased to 3.3 x 10(9) and 1.42 x 10(9). A full hematologic workup was p
& Rubin, 2008). 

 
3.3.7   Immunologic Effects 

 
3.3.7.A   Immune hypersensitivity reaction 

1)  Incidence: rare (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orall
2)  Allergic reactions (ie, anaphylactic reaction, angioedema, laryngospasm, pruritus/urticaria, or oropharynge
postmarketing surveillance of aripiprazole (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILI
2008). 

 
3.3.8   Musculoskeletal Effects 

Arthralgia 

Myalgia 

 
3.3.8.A   Arthralgia 

1)  Incidence: 2% to 4% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R
2)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving arip
in addition to continued antidepressant therapy (n=371) or antidepressant therapy alone (n=366), arthralgia o
respectively (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disin
3)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), arthralgia was reported in 2% of patients receiving aripiprazo
placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegr

 
3.3.8.B   Myalgia 

1)  Incidence: 3% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally
2)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving arip
in addition to continued antidepressant therapy (n=371) or antidepressant therapy only (n=366), myalgia occu
(Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tab

 
3.3.9   Neurologic Effects 

Akathisia 

Cerebrovascular accident 

Dizziness 

Dystonia 

Extrapyramidal disease 
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Headache 

Insomnia 

Sedated 

Seizure 

Somnolence 

Summary 

Tardive dyskinesia 

Transient ischemic attack 

Tremor 

 
3.3.9.A   Akathisia 

1)  Incidence: 2% to 25% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R
2)  In a short-term study of aripiprazole as adjunctive therapy for bipolar disorder, akathisia was reported in 19
mg/day or 30 mg/day orally (n=253) compared with 5% of patients receiving placebo (n=130). Patients receiv
aripiprazole or placebo for up to 6 weeks (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIF
2008). 
3)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving oral 
weeks in addition to continued antidepressant therapy (n=371) or antidepressant therapy only (n=366), akath
respectively (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disin
4)  In a pooled analysis of 3-week, placebo-controlled trials in which adult patients with bipolar mania received
placebo (n=753), akathisia was reported in 13% of aripiprazole-treated patients compared with 4% of placebo
tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
5)  In a pooled analysis of trials in which adult patients with schizophrenia or bipolar mania received either ari
or placebo (n=1166), akathisia was reported in 10% of patients receiving aripiprazole compared with 4% of pa
(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
6)  In a pooled analysis of trials in which adult patients with agitation associated with schizophrenia or bipolar 
mg/day or greater IM injection (n=501) or placebo (n=220), akathisia was reported in 2% of patients receiving
receiving placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally
7)  In a short-term, placebo-controlled trial in which pediatric patients age 10 to 17 years with bipolar mania re
orally or placebo, akathisia was reported in 11.1% of the aripiprazole 30-mg group and 8.2% of the 10-mg gro
(Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tab
8)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), akathisia was reported in 9% of patients receiving aripiprazol
placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegr
9)  A case series reported dose-dependent akathisia following initiation of aripiprazole therapy in 4 patients (a
had a history of schizoaffective disorder. All patients were concurrently receiving SSRI therapy. The patients 
weeks following aripiprazole initiation. Dose adjustments and/or changes to the patient's psychiatric medicatio
akathisia subsequently improved or resolved with no further issues (Basu & Brar, 2006). 

 
3.3.9.B   Cerebrovascular accident 

1)  In three, 10-week, placebo-controlled clinical studies (two flexible dose and one fixed dose study) of deme
patients (mean age of 84 years; range: 78 to 88 years) were treated with aripiprazole or placebo, cerebrovasc
ischemic attack), including fatalities, were reported with greater incidence in the aripiprazole-treated patients 
the fixed-dose study, there was a significant dose response relationship for cerebrovascular adverse events i
not approved for the treatment of dementia-related psychosis (Prod Info ABILIFY(R) oral tablets, oral solution
disintegrating tablets, 2008). 

 
3.3.9.C   Dizziness 

1)  Incidence: 4% to 10% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R
2)  In a short-term study of aripiprazole as adjunctive therapy for bipolar disorder, dizziness was reported in 4
or 30 mg/day orally (n=253) compared with 1% of patients receiving placebo (n=130). Patients received lithiu
aripiprazole or placebo for up to 6 weeks (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIF
2008). 
3)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving arip
in addition to continued antidepressant therapy (n=371) or antidepressant therapy alone (n=366), dizziness o
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respectively (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disin
4)  In a pooled analysis of trials in which adult patients with schizophrenia or bipolar mania received either ora
placebo (n=1166), dizziness was reported in 10% of patients receiving aripiprazole compared with 7% of pati
oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
5)  In a pooled analysis of trials in which adult patients with agitation associated with schizophrenia or bipolar 
injection of aripiprazole 5.25 mg/day or greater (n=501) or placebo (n=220), dizziness was reported in 8% of 
5% of patients receiving placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISC
6)  In a short-term, placebo-controlled trial in which pediatric patients age 10 to 17 years with bipolar mania re
orally or placebo, dizziness was reported in 5% of the aripiprazole group (n=197) compared with 1% of the pl
oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
7)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), dizziness was reported in 5% of patients receiving aripiprazo
placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegr

 
3.3.9.D   Dystonia 

1)  Incidence: 2% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally
2)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), dystonia was reported in 2% of patients receiving aripiprazole
placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegr
3)  A 25-year-old female with schizophrenia developed characteristics associated with tardive dystonia follow
diagnosed with schizoaffective disorder that included 2 previous psychotic episodes and 3 previous manic ep
changing to various antipsychotic medications due to adverse events which included skin rashes with carbam
galactorrhea and severe extrapyramidal symptoms with risperidone , and tremors and drowsiness with valpro
mania with quetiapine, the patient switched to lithium. Lithium was reduced to 450 mg/day because of memor
lithium for 8 months with additional adverse effects. Aripiprazole 10 mg/day was added to lithium therapy due
treatment, aripiprazole was increased to 15 mg/day. After 2 months of lithium and aripiprazole therapy, she p
spasms over the latissimus dorsi, which worsened over time. The patient did not experience any other sympt
facial grimacing, or difficulty in breathing or chewing. However, the Extrapyramidal Symptom Rating Scale (E
from moderate to severe levels of extrapyramidal symptoms. The patient was started on trihexyphenidyl 6 mg
After 2 weeks, her dystonia improved and she had a ESRS score of zero. After 4 weeks, clozapine was adde
to 150 mg/day to treat her mood and psychotic symptoms. She remained symptom free 1 year after stopping 
4)  A 10-year-old boy with bipolar disorder developed dystonia following aripiprazole treatment. The child was
high energy and violent, impulsive behaviors with aggression toward his family and peers. His current medica
divided three times daily plus guanfacine 0.5 mg three times daily. Divalproex was discontinued and aripipraz
was initiated the following day. Three days after initial aripiprazole therapy, the patient developed neck pain a
Upon examination, his symptoms were consistent with acute torticollis. His neck symptoms completely resolv
administration and aripiprazole discontinuation. The patient did not have any recurrence of dystonia after he w
times daily with bupropion SR 200 mg daily for mood disorder (Singh et al, 2007). 

 
3.3.9.E   Extrapyramidal disease 

1)  Incidence: 2% to 27.3% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT
2)  In a short-term study of aripiprazole as adjunctive therapy for bipolar disorder, extrapyramidal disorder wa
aripiprazole 15 mg/day or 30 mg/day orally (n=253) compared with 1% of patients receiving placebo (n=130).
in addition to aripiprazole or placebo for up to 6 weeks (Prod Info ABILIFY(R) oral tablets, oral solution, IM inj
disintegrating tablets, 2008). 
3)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving arip
in addition to continued antidepressant therapy (n=371) or antidepressant therapy alone (n=366), extrapyram
patients, respectively (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) o
4)  In a pooled analysis of 3-week, placebo-controlled trials in which adult patients with bipolar mania received
placebo (n=753), extrapyramidal disorder was reported in 5% of aripiprazole-treated patients compared with 2
ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008)
5)  In a pooled analysis of trials in which adult patients with schizophrenia or bipolar mania received either ari
or placebo (n=1166), extrapyramidal disorder was reported in 5% of patients receiving aripiprazole compared
Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2
6)  In a short-term, placebo-controlled trial in which pediatric patients age 13 to 17 years with schizophrenia r
extrapyramidal disorder was reported in 21.6% of the 30-mg aripiprazole group and 13% of the 10-mg aripipr
group (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrati
7)  In a short-term, placebo-controlled trial in which pediatric patients age 10 to 17 years with bipolar mania re
mg/day or placebo, extrapyramidal disorder was reported in 27.3% of the aripiprazole 30-mg group and 12.2%
the placebo group (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally
8)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), extrapyramidal disorder was reported in 19% of patients rece
patients receiving placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT
9)  A case report described the development of extrapyramidal symptoms (EPS) in a 56-year-old schizophren
aripiprazole. The patient, who presented with psychiatric symptoms of paranoid and persecutory delusions, a
was started on aripiprazole 10 mg once daily. The dose was increased to 15 mg once daily the second week 
Five weeks after the initiation of aripiprazole, including 3 weeks at the 30 mg dose, the patient developed stiff
mask-like facial expression, and hypersalivation. None of these symptoms had been documented in this patie
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patient had not received treatment with any other antipsychotic agents previously. Akathisia was absent, and 
absence of opisthotonos, torticollis, oculogyric crisis, and the time of onset. Subsequently, the aripiprazole do
procyclidine 5 mg was added, which prompted resolution of the stiffness. However, the patient continued to h
not improve. Aripiprazole treatment was stopped 7 days after the onset of EPS and nightly olanzapine therap
followed by 5 mg thereafter. The hypersalivation resolved 10 days after discontinuation of aripiprazole and no
the exact mechanism for this adverse event was not elucidated, an idiosyncratic reaction to aripiprazole, rath
as a possible cause for this effect (Salmoiraghi & Odiyoor, 2006). 
10)  Extrapyramidal symptoms have been minimal during oral aripiprazole therapy of schizophrenia in unpubl
1999a; Petrie et al, 1998; Inoue & Nakata, 2001a). In one 4-week study, the overall incidence of extrapyramid
daily was similar to that in the placebo group; at least one dose of benztropine was required in 11 to 17% of p
compared to 36% assigned to haloperidol 10 mg daily (Kane et al, 2000b). The frequency of extrapyramidal s
than haloperidol in a phase II study (Saha et al, 1999a). 
See Drug Consult reference: NEUROLEPTIC-INDUCED EXTRAPYRAMIDAL REACTIONS 

 
3.3.9.F   Headache 

1)  Incidence: 12% to 27% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT
2)  In a pooled analysis of trials in which adult patients with schizophrenia or bipolar mania received either ari
or placebo (n=1166), headache was reported in 27% of patients receiving aripiprazole compared with 23% of
(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
3)  In a pooled analysis of trials in which adult patients with agitation associated with schizophrenia or bipolar 
mg/day or greater IM (n=501) or placebo (n=220), headache was reported in 12% of patients receiving aripip
placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegr
4)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), headache was reported in 16% of patients receiving aripipraz
placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegr

 
3.3.9.G   Insomnia 

1)  Incidence: 8% to 18% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R
2)  In a short-term study of aripiprazole as adjunctive therapy for bipolar disorder, insomnia was reported in 8
or 30 mg/day orally (n=253) compared with 4% of patients receiving placebo (n=130). Patients received lithiu
aripiprazole or placebo for up to 6 weeks (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIF
2008). 
3)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving oral 
weeks in addition to continued antidepressant therapy (n=371) or antidepressant therapy alone (n=366), inso
respectively (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disin
4)  In a pooled analysis in which adult patients with schizophrenia or bipolar mania received either aripiprazol
placebo (n=1166), insomnia was reported in 18% of patients receiving aripiprazole compared with 3% of patie
oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 

 
3.3.9.H   Sedated 

1)  Incidence: 1% to 8% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R
2)  In a short-term study of aripiprazole as adjunctive therapy for bipolar disorder, sedation was reported in 4%
or 30 mg/day orally (n=253) compared with 2% of patients receiving placebo (n=130). Patients received lithiu
aripiprazole or placebo for up to 6 weeks (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIF
2008). 
3)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving arip
in addition to continued antidepressant therapy (n=371) or antidepressant therapy alone (n=366), sedation oc
respectively (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disin
4)  In a pooled analysis of trials in which adult patients with schizophrenia or bipolar mania received either ari
or placebo (n=1166), sedation was reported in 7% of patients receiving aripiprazole compared with 4% of pat
oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
5)  In a pooled analysis of 3-week, placebo-controlled trials in which adult patients with bipolar mania received
placebo (n=753), sedation was reported in 8% of aripiprazole-treated patients compared with 3% of placebo-t
tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
6)  In a pooled analysis of trials in which adult patients with agitation associated with schizophrenia or bipolar 
mg/day or greater IM injection (n=501) or placebo (n=220), sedation was reported in 3% of patients receiving 
receiving placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally
7)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), sedation was reported in 1% of patients receiving aripiprazole
placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegr

 
3.3.9.I   Seizure 

1)  Incidence: 0.1% to 0.3% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMEL
2)  Seizures or convulsions have been reported with aripiprazole use. Use aripiprazole with caution in patient
lower the seizure threshold (eg, Alzheimer's dementia) (Prod Info ABILIFY(R) oral tablets, oral solution, IM inj
disintegrating tablets, 2008). 
3)  In short-term, placebo-controlled trials, seizures or convulsions were reported in 0.1% (3 of 2467) of adult 
patients (ages 10 to 17 years) who received oral aripiprazole and 0.2% of adult patients (1 of 501) treated wit
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oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
 
3.3.9.J   Somnolence 

1)  Incidence: 5% to 26.3% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT
2)  In a short-term, placebo-controlled trial in which pediatric patients age 10 to 17 years with bipolar mania re
orally or placebo, somnolence was reported in 23% of the aripiprazole group (n=197) compared with 3% of th
oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
3)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving arip
in addition to continued antidepressant therapy (n=371) or antidepressant therapy alone (n=366), somnolence
respectively (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disin
4)  In a pooled analysis of trials in which adult patients with schizophrenia or bipolar mania received either ari
or placebo (n=1166), somnolence was reported in 5% of patients receiving aripiprazole compared with 3% of 
(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
5)  In a pooled analysis of trials in which adult patients with agitation associated with schizophrenia or bipolar 
mg/day or greater IM injection (n=501) or placebo (n=220), somnolence was reported in 7% of patients receiv
receiving placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally
6)  In a short-term, placebo-controlled trial in which pediatric patients age 13 to 17 years with schizophrenia re
somnolence was reported in 21.6% of the 30-mg aripiprazole group and 11% of the 10-mg aripiprazole group
(Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tab
7)  In a short-term, placebo-controlled trial in which pediatric patients age 10 to 17 years with bipolar mania re
mg/day or placebo, somnolence was reported in 26.3% of the 30-mg aripiprazole group and 19.4% of the 10-
the placebo group (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally
8)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), somnolence was reported in 20% of patients receiving aripipr
placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegr
9)  Excessive somnolence requiring hospitalization was observed in a 9-year-old girl weighing 25 kg within 3.
15 mg/day (0.6 mg/kg/day) for the treatment of oppositional defiant disorder. Although optimal dosing in pedia
dose is up to three times higher than doses used in a clinical study including children of similar body weight to
mg/day) (Davenport et al, 2004). 

 
3.3.9.K   Summary 

1)  Neuroleptic malignant syndrome (NMS), sometimes fatal, has been reported rarely in patients treated with
aripiprazole is diagnosed with NMS, management should include immediate discontinuation of aripiprazole fo
Cerebrovascular accident, lethargy, and tardive dyskinesia have been reported with aripiprazole use, particul
for the treatment of dementia-related psychosis. Akathisia, dystonia, extrapyramidal disorder, insomnia and s
should be used with caution in patients with a history of seizures or conditions that may lower the seizure thre
somnolence, sedation, and tremor, there is the potential for cognitive and motor impairment. Patients who are
use caution while operating machinery, including automobiles, until the effects of the drug are known (Prod In
injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 

 
3.3.9.L   Tardive dyskinesia 

1)  Tardive dyskinesia may develop in patients treated with antipsychotic drugs, with a higher prevalence in th
of developing tardive dyskinesia and the likelihood of it becoming irreversible appear to increase as treatmen
drug increase. Although less common, the condition can develop after relatively brief treatment periods at low
discontinuation of the antipsychotic drug; however, the antipsychotic drug itself may mask the underlying proc
lowest dose and the shortest duration of therapy to produce a satisfactory clinical response to minimize the o
receiving aripiprazole therapy develops symptoms of tardive dyskinesia, consideration should be given to disc
require aripiprazole treatment regardless of the presence of tardive dyskinesia (Prod Info ABILIFY(R) oral tab
DISCMELT(R) orally disintegrating tablets, 2008). 
2)  Two case reports (involving Taiwanese women, ages 41 and 52 years) suggest a relationship between us
first patient was maintained on amisulpiride 200 mg/day no adverse effects. However, she was concerned ov
treatment. A combination of amisulpiride 200 mg/day and aripiprazole 10 mg/day was initiated and the patien
remained stable. After 11 months of therapy, the patient presented with Parkinsonian symptoms including rab
which persisted for 4 months. Amisulpiride was withdrawn and aripiprazole 15 mg/day was given. Dyskinetic 
amisulpiride discontinuation. However, the patient was reluctant to change medication since her psychotic sy
dyskinetic symptoms improved and sustained after 21 months of aripiprazole therapy. The second patient, wh
medications (sulpiride 50 to 200 mg/day for 6 years) was admitted due to reoccurring psychotic symptoms. U
initiated titrating up to 10 mg/day in one week. She was discharged on this dose. After 2 months of aripiprazo
dyskinesia (involuntary chewing and crunching movements). Diphenhydramine 150 mg/day was added to her
eventually disappeared within 3 to 4 months (Wang et al, 2009). 

 
3.3.9.M   Transient ischemic attack 

1)  In three, 10-week, placebo-controlled clinical studies (two flexible dose and one fixed dose study) of deme
patients (mean age of 84 years; range: 78 to 88 years) were treated with aripiprazole or placebo, cerebrovasc
ischemic attack), including fatalities, were reported with greater incidence in the aripiprazole-treated patients 
the fixed-dose study, there was a significant dose response relationship for cerebrovascular adverse events i
not approved for the treatment of dementia-related psychosis (Prod Info ABILIFY(R) oral tablets, oral solution
disintegrating tablets, 2008). 
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3.3.9.N   Tremor 

1)  Incidence: 2% to 11.8% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT
2)  In a pooled analysis of 3-week, placebo-controlled trials in which adult patients with bipolar mania receive
placebo (n=753), tremor was reported in 6% of aripiprazole-treated patients compared with 3% of placebo-tre
tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
3)  In a short-term study of aripiprazole as adjunctive therapy for bipolar disorder, tremor was reported in 9% 
30 mg/day orally (n=253) compared with 6% of patients receiving placebo (n=130). Patients received lithium 
or placebo for up to 6 weeks (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMEL
4)  In pooled data of 2 placebo-controlled trials in adult patients with major depressive disorder receiving aripi
in addition to continued antidepressant therapy (n=371) or antidepressant therapy alone (n=366), tremor occu
(Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tab
5)  In a pooled analysis of short-term trials in which adult patients with schizophrenia or bipolar mania receive
(n=1843) or placebo (n=1166), tremor was reported in 5% of patients receiving aripiprazole compared with 3%
ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008)
6)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), tremor was reported in 5% of patients receiving aripiprazole c
placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegr
7)  In a short-term, placebo-controlled trial in which pediatric patients age 13 to 17 years with schizophrenia r
was reported in 11.8% of the 30-mg aripiprazole group and 2% of the 10-mg aripiprazole group compared wit
(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 

 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Blurred vision 

1)  Incidence: 3% to 8% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R
2)  In a pooled analysis of trials in which adult patients with schizophrenia or bipolar mania received either ari
or placebo (n=1166), blurred vision was reported in 3% of patients receiving aripiprazole compared with 1% o
ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008)
3)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving oral 
weeks in addition to continued antidepressant therapy (n=371) or antidepressant therapy alone (n=366), blurr
patients, respectively (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) o
4)  In a short-term, placebo-controlled trial in which pediatric patients age 10 to 17 years with bipolar mania re
orally or placebo, blurred vision was reported in 8% of the aripiprazole group (n=197) compared with 0% of th
oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
5)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), blurred vision was reported in 5% of patients receiving aripipr
placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegr

 
3.3.12   Psychiatric Effects 

Agitation 

Anxiety 

At risk for suicide 

Feeling nervous 

Restlessness 

Suicidal behavior 

 
3.3.12.A   Agitation 

1)  A case report described severe agitation in a 45-year-old woman after abrupt clozapine discontinuation an
woman, who had a history of psychosis (schizophrenia and chronic paranoid), substance abuse (cocaine and
hospitalizations, was transferred to a state psychiatric hospital from a jail facility. Her medical history also incl
normal glycemic control. Upon admission, risperidone and haloperidol were stopped due to lack of response 
included valproic acid and nortriptyline, as well as an albuterol inhaler and ibuprofen as needed. Her clozapin
titrated upward. Although her glucose levels remained within normal range, she continued to experience psyc
frustration tolerance. Subsequently, haloperidol 10 mg twice daily was reinitiated as adjunctive therapy. Two 
epigastric pain with emesis, dizziness and lethargy. Because her blood glucose levels were in the range of 40
the patient was sent to an ER at an outside hospital where she was diagnosed with new-onset diabetes with 
discontinued due to the potential for diabetogenic effects. Aripiprazole 15 mg was then initiated in its place, a
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to the psychiatric hospital 7 days after clozapine discontinuation, she was stable with no signs of delusions or
she experienced more restlessness, showed emotional distress (crying inconsolably and verbally threatening
hallways. These symptoms persisted for several days, resulting in the discontinuation of aripiprazole. She wa
titrated upward to 75 mg twice daily while haloperidol was continued. Over the next week, her condition impro
and greater cooperation and alertness. The patient remained clinically stable over the next 12 weeks. The au
agitation: 1) a withdrawal reaction due to abrupt clozapine withdrawn, and 2) the partial dopamine agonist eff
2009). 

 
3.3.12.B   Anxiety 

1)  Incidence: 4% to 17% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R
2)  In a short-term study of aripiprazole as adjunctive therapy for bipolar disorder, anxiety was reported in 4%
or 30 mg/day orally (n=253) compared with 1% of patients receiving placebo (n=130). Patients received lithiu
aripiprazole or placebo for up to 6 weeks (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIF
2008). 
3)  In a pooled analysis of short-term trials in which adult patients with schizophrenia or bipolar mania receive
(n=1843) or placebo (n=1166), anxiety was reported in 17% of patients receiving aripiprazole compared with 
ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008)

 
3.3.12.C   At risk for suicide 

1)  In pooled analysis of placebo-controlled trials of adult patients with major depressive disorder, or other psy
antidepressant drugs in 77,000 patients, there was a tendency toward an increased risk of suicidality in the yo
and the absolute risk of suicidality was highest in patients with major depressive disorder. In patients less tha
versus placebo, there were 14 additional cases per 1000 patients treated, and in patients age 18 to 24 years 
patients treated. Patients should be carefully monitored for clinical worsening of depression, suicidality, and u
precursors to suicidality, especially if symptoms are severe, abrupt, or unusual. This is especially crucial durin
therapy and during dose changes (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISC
2)  Because a suicide attempt is inherently possible in patients with a psychotic illness or bipolar disorder, hig
receive close supervision (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R

 
3.3.12.D   Feeling nervous 

1)  Incidence: 3% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally
2)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving oral 
weeks in addition to continued antidepressant therapy (n=371) or antidepressant therapy only (n=366), feelin
respectively (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disin

 
3.3.12.E   Restlessness 

1)  Incidence: 2% to 12% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R
2)  In a short-term study of aripiprazole as adjunctive therapy for bipolar disorder, restlessness was reported 
mg/day or 30 mg/day orally (n=253) compared with 1% of patients receiving placebo (n=130). Patients receiv
aripiprazole or placebo for up to 6 weeks (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIF
2008). 
3)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving arip
in addition to continued antidepressant therapy (n=371) or antidepressant therapy alone (n=366), restlessnes
respectively (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disin
4)  In a pooled analysis of 3-week, placebo-controlled trials in which adult patients with bipolar mania received
placebo (n=753), restlessness was reported in 6% of aripiprazole-treated patients compared with 3% of place
tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
5)  In a pooled analysis of trials in which adult patients with schizophrenia or bipolar mania received either ari
or placebo (n=1166), restlessness was reported in 5% of patients receiving aripiprazole compared with 3% of
ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008)

 
3.3.12.F   Suicidal behavior 

1)  Adult and pediatric patients with major depressive disorder may experience unusual changes in behavior a
Antidepressant therapy may be associated with the emergence of suicidality and inducing worsening of depre
treatment phase and in children, adolescents, and young adults ages 18 to 24 years. It is important that famil
depressive disorder or other psychiatric and nonpsychiatric disorders be vigilant in monitoring (daily) signs of 
aggressiveness, impulsivity, akathisia, hypomania, mania, irritability, or any unusual changes in behavior. Ch
discontinuing the antidepressant medication may be considered in patients with persistent worsening depress
symptoms are abrupt in onset, severe, or were not part of the patient's initial presentation (Prod Info ABILIFY
ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 

 
3.3.15   Respiratory Effects 

 
3.3.15.A   Upper respiratory infection 

1)  Incidence: 6% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally
2)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving arip
in addition to continued antidepressant therapy (n=371), compared with antidepressant therapy only (n=366),
6% versus 4% of patients, respectively (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY
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2008). 
 
3.3.16   Other 

Death 

Extrapyramidal disease 

Fatigue 

Neuroleptic malignant syndrome 

 
3.3.16.A   Death 

1)  Elderly patients with dementia-related psychosis (unapproved use) treated with aripiprazole had a 1.6 to 1
placebo (4.5% vs 2.6%) in 17 placebo-controlled clinical studies (modal duration 10 weeks). The cause of dea
cardiovascular events including heart failure, or infectious events including pneumonia (Prod Info ABILIFY(R)
ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
2)  Results of a population-based, retrospective cohort study demonstrated that the use of conventional antip
risk for death than atypical antipsychotics when administered to elderly patients (aged 66 years and older) wit
use and conventional versus atypical antipsychotic use pair-wise comparisons were made. A total of 27,259 m
dementia cohort was stratified based on place of residence (community versus long-term care facilities). In or
status, propensity score matching was used. The primary outcome of the study was all-cause mortality. The r
and 180 days after the antipsychotic medications were initially dispensed. There was a statistically significant
associated with new use of atypical antipsychotic medications compared with nonuse in both the community-
1.31 (95% confidence interval (CI), 1.02 to 1.70); absolute risk difference, 0.2 percentage point) and long-term
1.15 to 2.07); absolute risk difference, 1.2 percentage points). For both cohorts, the risk associated with atypi
days. The risk for death associated with conventional antipsychotics was even greater than the risk identified 
adjusted HR for the community-dwelling cohort was 1.55 (95% CI, 1.19 to 2.02) and 1.26 (95% CI, 1.04 to 1.5
difference for both was 1.1 percentage points). The risk appeared to persist to 180 days for both groups. Som
unknown or unmeasured confounders may influence the results and cause of death could not be examined (G
3)  Results of a population-based, retrospective cohort study demonstrated comparable to possibly greater ris
conventional antipsychotic medications in the elderly (aged 65 years and older) compared with atypical antips
patients with cancer and included only new users of antipsychotic medications. The primary study outcome w
potential confounders was measured based on healthcare utilization data within 6 months before the initiation
elderly patients identified, 12,882 and 24,359 received conventional and atypical antipsychotic medications, r
conventional drug group within the first 180 days was 14.1% compared with 9.6% in the atypical drug group (
confidence interval (CI), 1.39 to 1.56). In the multi-variable analysis which controlled for potential confounders
death within 180 days for conventional versus atypical drug therapy was 1.32 (95% CI, 1.23 to 1.42). When th
antipsychotic drugs were compared with risperidone, the mortality ratio associated with haloperidol was 2.14 
(95% CI, 1.19 to 1.40), while there was no difference associated with olanzapine. The increased mortality risk
was greatest when doses higher (above median) doses were used (mortality ratio 1.67; 95% CI, 1.5 to 1.86) 
(mortality ratio 1.6; 95% CI, 1.42 to 1.8). Confirmatory analyses consisting of multi-variable Cox regression, p
estimation confirmed the results of the study (Schneeweiss et al, 2007). 
4)  The findings of one meta-analysis suggest that there may be a small increased risk of death associated w
the treatment of dementia in elderly patients. The study analysis (n=5110), including 15 randomized, double-b
of antipsychotic use (ie, aripiprazole (n=3), olanzapine (n=5), quetiapine (n=3), risperidone (n=5)) in elderly p
dementia, found that death occurred more often in patients receiving atypical antipsychotic therapy as compa
respectively). The overall odds ratio, as assessed by meta-analysis, for death in elderly patients receiving aty
was 1.54 (95% CI, 1.06 to 2.23; p=0.02), and the risk difference was 0.01 (95% CI, 0.004 to 0.02; p=0.01). Ov
antipsychotic use was 1.65 (95% CI, 1.19 to 2.29; p=0.003); however this increased risk was only identified w
analyses of individual drugs did not show a statistically significant increased risk. A similar dropout rate was o
treated patients (32.2% vs 31.4%, respectively), with no significant difference in dropouts found by meta-anal
5)  The results of a retrospective cohort study indicate that conventional antipsychotic agents are at least as l
increase the risk of death among elderly patients 65 years of age or older. The study included 9,142 new use
years) and 13,748 new users of atypical agents (mean age, 83.5 years). A higher adjusted relative risk of dea
conventional antipsychotics as compared with atypical antipsychotics at all time points studied after beginning
1.27 to 1.49; less than 40 days: RR, 1.56; 95% CI, 1.37 to 1.78; 40 to 79 days: RR, 1.37; 95% CI, 1.19 to 1.5
1.41). In addition, the adjusted risks of death observed in patients with dementia (RR, 1.29; 95% CI, 1.15 to 1
1.30 to 1.63), in a nursing home (RR, 1.26; 95% CI, 1.08 to 1.47), or not in a nursing home (RR, 1.42; 95% C
of conventional antipsychotic therapy as compared with atypical antipsychotic use. This risk appeared to be d
higher dose (ie, greater than the median) conventional antipsychotics (RR, 1.73; 95% CI, 1.57 to 1.90). Addit
optimum care of elderly patients requiring antipsychotic therapy are needed so that appropriate guidance reg
provided (Wang et al, 2005). 
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3.3.16.B   Extrapyramidal disease 
See Drug Consult reference: NEUROLEPTIC-INDUCED EXTRAPYRAMIDAL REACTIONS 

 
3.3.16.C   Fatigue 

1)  Incidence: 2% to 11% (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R
2)  In pooled data of 2 placebo-controlled trials of adult patients with major depressive disorder receiving oral 
weeks in addition to continued antidepressant therapy (n=371) or antidepressant therapy alone (n=366), fatig
respectively (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disin
3)  In a pooled analysis of trials in which adult patients with schizophrenia or bipolar mania received either ari
or placebo (n=1166), fatigue was reported in 6% of patients receiving aripiprazole compared with 4% of patie
schizophrenia received acute therapy up to 6 weeks and patients with bipolar mania received treatment up to
oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
4)  In a pooled analysis of trials in which adult patients with agitation associated with schizophrenia or bipolar
mg/day or greater IM injection (n=501) or placebo (n=220), fatigue was reported in 2% of patients receiving a
receiving placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally
5)  In a short-term, placebo-controlled trial in which pediatric patients age 10 to 17 years with bipolar mania re
orally or placebo, fatigue was reported in 11% of the aripiprazole group (n=197) compared with 4% of the pla
tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
6)  In a pooled analysis of trials in which pediatric patients age 10 to 17 years with schizophrenia or bipolar m
mg/day or greater) (n=399) or placebo (n=197), fatigue was reported in 7% of patients receiving aripiprazole c
placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegr

 
3.3.16.D   Neuroleptic malignant syndrome 

1)  Incidence: rare (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orall
2)  Neuroleptic malignant syndrome (NMS) has been reported rarely in the worldwide clinical database in pat
may include hyperpyrexia, muscle rigidity, altered mental status, evidence of autonomic instability, elevated c
(rhabdomyolysis), and acute renal failure. The diagnosis of patients with NMS is complicated; differential diag
serious illness and untreated extrapyramidal signs, as well as central anticholinergic toxicity, heat stroke, drug
diagnosed, antipsychotic drugs and other concomitant drugs that are not essential should be immediately dis
and receive intensive treatment for presenting symptoms and any concomitant serious medical problems. Fo
require antipsychotic drug treatment and reintroduction of such therapy should be carefully considered and th
recurrence of NMS (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) oral
3)  Neuroleptic malignant syndrome (NMS) was reported in a 71-year-old female with pre-hypertension and p
to an abrupt change in her baseline mental status, skin flushing, and worsening tardive dyskinesia including g
upper extremity choreiform movements. In the previous 9 months, the patient was receiving aripiprazole 15 m
buccal oral muscle movement and upper arm athetosis 4 weeks prior to admission. Despite aripiprazole dose
hospitalization and a 1-week treatment of benztropine 1 mg/day for extrapyramidal reactions, her clinical cond
revealed a rectal temperature of 106.5 Fahrenheit, pulse of 137 beats per minute, respiratory rate of 22 breat
ranging between 99/54 mmHg and 147/100 mmHg. The patient exhibited distress, marked muscle rigidity, ch
worsening slurred speech that became muted. CPK rose from 78 units/L at admission to 103 units/L eight ho
leukocytosis, unremarkable metabolic panel, urine analysis, and normal aged-consistent atrophic changes on
with NMS and aripiprazole was discontinued. She was given intravenous hydration, supportive cooling therap
benztropine 1 mg/day, and lorazepam 1 to 2 mg as needed. Five days later, the patient stabilized aside from 
to the care of her psychiatrist in a psychiatric hospital (Molina et al, 2007). 
4)  In a case report, a 14-year-old girl with psychotic depression and mental retardation developed partial neu
aripiprazole treatment. The patient had no prior experience with any extrapyramidal symptoms with her past m
during previous hospitalizations. She did not experience any side effects from quetiapine 300 mg daily which 
aripiprazole 5 mg daily. Within 48 hours of aripiprazole initiation, the patient presented with tremors, drooling,
incontinence, and agitation. The patient was disoriented and had slurred, incoherent speech with fluctuating c
(rpm) and a pulse of 131 beats per minute (bpm). The patient's serum creatine phosphokinase (CPK) increas
myoglobinuria. However, her temperature and blood pressure were within normal parameters. Her white bloo
(9300 per millimeter cubed (mm(3)) of blood) and urine toxicology screen was negative. Along with other sup
sodium bicarbonate to alkalinize the urine. After 2 days, the patients CPK decreased to 6157 international un
every 4 hours was administered to treat the tremors and agitation. The patient eventually recovered and retur

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info Abilify(TM), 2002) (All Trime

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) 
or studies in women and animals are not available. Drugs should be given only if the potential benefit justifies

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
2)  Crosses Placenta: Unknown 
3)  Clinical Management 

a)  There is insufficient clinical experience with the use of aripiprazole in pregnancy to confirm its safety in tha
a successful outcome in a 27-year-old, schizoaffective woman who was treated with aripiprazole during differ
According to the manufacturer, aripiprazole was teratogenic and fetotoxic in animal studies (Prod Info Abilify(
caution should be exercised with aripiprazole use pregnant women. 

4)  Literature Reports 

Page 24 of 43MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.1, page 24

Case 3:09-cv-00080-TMB     Document 78-18      Filed 03/24/2010     Page 24 of 205



a)  In the case of a 27-year-old, medically healthy, schizoaffective woman, exposure to aripiprazole during dif
associated with fetal toxicity. The patient was being effectively treated with aripiprazole 15 mg/day when she 
aripiprazole was withdrawn following a risk-to-benefit analysis. However, at week 20 of gestation, the patient 
a revised risk-to-benefit analysis, aripiprazole was re-initiated at a 10 mg/day dose which was continued throu
weight gain at full term was 10 kg. Ultrasound scans and laboratory tests for serum glucose, thyroid function, 
were normal. Although spontaneous labor occurred at term, development of unexplained fetal distress in the 
section which resulted in the birth of a male infant weighing 3.25 kg. Failure to establish lactation led to the in
follow-up, the infant had achieved normal milestones (Mendhekar et al, 2006). 

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk wh
potential benefits of drug treatment against potential risks before prescribing this drug during breastfeeding. 

2)  Clinical Management 
a)  It is not known whether aripiprazole is excreted into human breast milk and the potential for adverse effect
drug are unknown. It is not known if aripiprazole affects the quantity or composition of breastmilk. According t
into the milk of lactating rats (Prod Info Abilify(TM), 2002a). 

3)  Literature Reports 
a)  No reports describing the use of aripiprazole during human lactation or measuring the amount, if any, of th

4)  Drug Levels in Breastmilk 
a)  Active Metabolites 

1)  dehydro-aripiprazole (Prod Info ABILIFY(R) oral tablets, orally-disintegrating tablets, oral solution, IM 
 
 3.5   Drug Interactions 

 
3.5.1   Drug-Drug Combinations 

Carbamazepine 

Fluoxetine 

Itraconazole 

Ketoconazole 

Paroxetine 

Quinidine 

Ranolazine 

 
3.5.1.A   Carbamazepine 

1)  Interaction Effect: decreased aripiprazole concentrations 
2)  Summary: Coadministration of carbamazepine 200 milligrams (mg) twice daily with aripiprazole 30 mg onc
concentration (Cmax) and the area under the concentration-time curve (AUC) values of both aripiprazole and
approximately 70%. Aripiprazole is partly metabolized by cytochrome P450 3A4 (CYP3A4) enzymes. Coadm
CYP3A4 inducer, could increase aripiprazole clearance causing decreased blood concentrations. The dose o
administered concurrently with carbamazepine. If therapy with carbamazepine is discontinued, the dose of ar
Info ABILIFY(R) oral tablets, oral solution, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of aripiprazole and carbamazepine has resulted in decreased arip
aripiprazole should be doubled when it is administered concurrently with carbamazepine. If therapy with carba
aripiprazole should then be decreased. 
7)  Probable Mechanism: induction of CYP3A4-mediated aripiprazole metabolism 

 
3.5.1.B   Fluoxetine 

1)  Interaction Effect: increased aripiprazole levels 
2)  Summary: Aripiprazole is partly metabolized by cytochrome P450 2D6 (CYP2D6) enzymes. Coadministra
fluoxetine, may inhibit aripiprazole elimination causing increased blood concentrations. Consider a dosage re
coadministered. If therapy with fluoxetine is discontinued, the dose of aripiprazole should then be increased (
solution, 2005). 
3)  Severity: moderate 
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4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Increased aripiprazole plasma levels may result if used concomitantly with fluoxetin
aripiprazole when these agents are coadministered. If therapy with fluoxetine is discontinued, the dose of arip
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of aripiprazole 

 
3.5.1.C   Itraconazole 

1)  Interaction Effect: increased aripiprazole concentrations 
2)  Summary: Coadministration of ketoconazole 200 milligrams (mg) per day for 14 days with a single 15 mg 
concentration-time curve (AUC) values of both aripiprazole and its active metabolite, dehydro-aripiprazole, by
partly metabolized by cytochrome P450 3A4 (CYP3A4) enzymes. Ketoconazole, a potent CYP3A4 inhibitor, c
in increased blood concentrations. Coadministration of aripiprazole with itraconazole, also a strong CYP3A4 i
Consider reducing aripiprazole dose by one-half when these agents are coadministered. If therapy with itraco
aripiprazole should then be increased (Prod Info ABILIFY(R) oral tablets, oral solution, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Increased aripiprazole plasma levels may result if used concomitantly with itraconaz
approximately one-half when these agents are coadministered. If therapy with itraconazole is discontinued, th
increased. 
7)  Probable Mechanism: inhibition of CYP3A4-mediated aripiprazole metabolism 

 
3.5.1.D   Ketoconazole 

1)  Interaction Effect: increased aripiprazole concentrations 
2)  Summary: Coadministration of ketoconazole 200 milligrams (mg) daily for 14 days with a single 15 mg arip
under the concentration-time curve (AUC) values of both aripiprazole and its active metabolite, dehydro-aripip
Aripiprazole is partly metabolized by cytochrome P450 3A4 (CYP3A4) enzymes. Coadministration with ketoc
inhibit aripiprazole elimination resulting in increased blood concentrations. Reduce the aripiprazole dose to on
are coadministered. If therapy with ketoconazole is discontinued, the dose of aripiprazole should then be incr
solution, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of aripiprazole and ketoconazole has resulted in increased aripipra
dose to one-half of its normal dose when these agents are coadministered. If therapy with ketoconazole is dis
then be increased. 
7)  Probable Mechanism: inhibition of CYP3A4-mediated aripiprazole metabolism 

 
3.5.1.E   Paroxetine 

1)  Interaction Effect: increased aripiprazole levels 
2)  Summary: Aripiprazole is partly metabolized by cytochrome P450 2D6 (CYP2D6) enzymes. Coadministra
paroxetine, may inhibit aripiprazole elimination causing increased blood concentrations. Consider a dosage re
are coadministered. If therapy with paroxetine is discontinued, the dose of aripiprazole should then be increas
solution, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Increased aripiprazole plasma levels may result if used concomitantly with paroxetin
aripiprazole when these agents are coadministered. If therapy with paroxetine is discontinued, the dose of ari
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of aripiprazole 

 
3.5.1.F   Quinidine 

1)  Interaction Effect: increased aripiprazole levels 
2)  Summary: Coadministration of quinidine 166 milligrams (mg) daily for 13 days with a single 10 mg dose of
concentration-time curve (AUC) value of aripiprazole by 112% and decreased the AUC of its active metabolit
is partly metabolized by cytochrome P450 2D6 (CYP2D6) enzymes. Coadministration with quinidine, a poten
elimination resulting in increased blood concentrations. Reduce the aripiprazole dose to one-half of its norma
If therapy with quinidine is discontinued, the dose of aripiprazole should then be increased (Prod Info ABILIFY
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of aripiprazole and quinidine has resulted in increased aripiprazole
dose to one-half of its normal dose when these agents are coadministered. If therapy with quinidine is discon
increased. 
7)  Probable Mechanism: inhibition of CYP2D6-mediated metabolism of aripiprazole 

 
3.5.1.G   Ranolazine 

1)  Interaction Effect: an increase in aripiprazole serum concentration 
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2)  Summary: Ranolazine, and/or its metabolites, partially inhibit cytochrome P450-2D6-mediated aripiprazole
aripiprazole exposure. Use caution when these agents are coadministered. Monitor patients for signs of incre
aripiprazole doses as needed (Prod Info RANEXA(R) extended-release oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of aripiprazole and ranolazine may increase aripiprazole 
these agents are coadministered. Monitor patients for signs of increased aripiprazole adverse effects and low
RANEXA(R) extended-release oral tablets, 2008). 
7)  Probable Mechanism: ranolazine inhibition of cytochrome P450-2D6-mediated metabolism of aripiprazole 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Therapeutic 
1)  Physical Findings 

a)  Monitor patients for improvement of schizophrenic (positive and negative), bipolar, or depressive symptom
B)  Toxic 

1)  Laboratory Parameters 
a)  Elevated creatine phosphokinase, myoglobinuria, and acute renal failure may be signs of neuroleptic mali
experienced previous NMS, they should be closely monitored since NMS may reoccur (Prod Info ABILIFY(R)
ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
b)  Monitor patients with an established diagnosis of diabetes mellitus for worsening of glucose control during
Patients with risk factors for diabetes mellitus (eg, obesity, family history of diabetes) who are beginning treat
undergo fasting blood glucose testing at the beginning of treatment and periodically throughout treatment. Pa
during atypical antipsychotic treatment should undergo fasting blood glucose testing (Prod Info ABILIFY(R) o
DISCMELT(R) orally disintegrating tablets, 2008). 

2)  Physical Findings 
a)  Clinical worsening, suicidality, or unusual changes in behavior, should be monitored closely, particularly d
times of dose changes and especially in children, adolescents, and young adults age 24 years and younger. 
emerging suicidality include anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, im
hypomania, and mania. Instruct family members and caregivers to monitor daily for these symptoms and to re
discontinuing treatment if symptoms are severe, abrupt in onset, were not part of the patient's presenting sym
persistently worse, or where emergent suicidality or symptoms are precursors of worsening depression or sui
solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
b)  Elderly patients treated with aripiprazole for dementia-related psychosis (unapproved use) should be mon
ischemic attack, and pneumonia; any cardiovascular, cerebrovascular, or infectious events. 
c)  Abnormal-movement detection (extrapyramidal symptoms) and early signs of tardive dyskinesia (eg, worm
monitored, especially in the elderly and in elderly women. Longer duration of treatment and increased total cu
tardive dyskinesia, but may also develop after brief treatment periods at low doses. Consider discontinuing tre
dyskinesia appear following therapy (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DI
2008). 
d)  Blood pressure and heart rate determinations should be monitored, particularly in patients with preexisting
conditions which predispose patients to hypotension (eg, dehydration, hypovolemia) or concomitant antihype
e)  Body temperature regulation may be impaired especially in patients with conditions contributing to elevatio
exercise, extreme heat exposure, dehydration) or concomitant drugs with anticholinergic effects. 
f)  ECG monitoring at baseline and periodically during therapy has been suggested (Pacher & Kecskemeti, 20
g)  Esophageal dysmotility and aspiration should be monitored, especially elderly patients and in patient with 
use). 
h)  Excessive sedation and orthostatic hypotension should be monitoring in patients receiving concomitant pa
(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
i)  Hyperpyrexia, muscle rigidity, altered mental status, irregular pulse or blood pressure, tachycardia, diapho
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indicative of neuroleptic malignant syndrome (NMS). If patients have experienced previous NMS, they should
(Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tab
j)  Polydipsia, polyuria, polyphagia, and weakness may be symptoms of hyperglycemia. Patients who exhibit 
antipsychotic treatment should undergo fasting blood glucose testing. In some instances, hyperglycemia has 
stopped; however, some patients required ongoing antidiabetic treatment despite discontinuation of the suspe
tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 
k)  Seizures should be monitored in patients with a history of seizures, or with conditions that lower the seizur
tablets, oral solution, IM injection, ABILIFY DISCMELT(R) orally disintegrating tablets, 2008). 

 
 4.2   Patient Instructions 

A)  Aripiprazole (By mouth) 
Aripiprazole 
 
Treats mental illnesses, including schizophrenia and some symptoms of bipolar disorder (manic episodes). Also u
depression. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you or your child have had an allergic reaction to aripiprazole. 
 
How to Use This Medicine: 
Liquid, Tablet, Dissolving Tablet 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be changed
best for you. Do not use more medicine or use it more often than your doctor tells you to. 
You may take this medicine with or without food. 
Measure the oral liquid medicine with a marked measuring spoon, oral syringe, or medicine cup. 
If you are using the oral disintegrating tablet, make sure your hands are dry before you handle the tablet. Do 
tablet until you are ready to take it. Remove the tablet from the blister pack by peeling back the foil, then takin
through the foil. Place the tablet on your tongue. It should melt quickly. If possible, take the tablet without any
Do not split the tablet. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your d
Ask your pharmacist for the Medication Guide if you do not have one. Your doctor might ask you to sign some
information. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next d
skip the missed dose. Do not use extra medicine to make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light. Ope
for up to 6 months after opening, but not beyond the expiration date on the bottle. 
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
also need to throw away old medicine after the expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, a

Make sure your doctor knows if you are also using medicine to lower blood pressure, such as hydrochlorothia
Accupril®, Cozaar®, Diovan®, Lotrel®, Norvasc®, Toprol®, Zestril®. 
Tell your doctor if you are also using carbamazepine (Tegretol®), fluoxetine (Prozac®), ketoconazole (Nizora
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and a
sedatives. 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you or your child are pregnant or breastfeeding, or if you have heart disease 
have a history of heart attack, stroke, seizures, drug abuse, alcohol abuse, or if you have ever experienced sy
(NMS) in the past. 
For some children, teenagers, and young adults, this medicine can increase thoughts of suicide. Tell your doc
your child start to feel more depressed and have thoughts about hurting yourselves. Report any unusual thou
child, especially if they are new or are getting worse quickly. Make sure the doctor knows if you or your child 
big increase in energy, or start to act reckless. Also tell the doctor if you or your child have sudden or strong f
restless, violent, or scared. Let the doctor know if you, your child, or anyone in your family has bipolar disorde
tried to commit suicide. 
This medicine may raise your blood sugar. Tell your doctor if you or your child have diabetes. It may be neces
more often. The oral liquid form of this medicine also contains sugar. 
Tardive dyskinesia (a movement disorder) may occur and may not go away after you stop using the medicine
your child have any of the following symptoms while taking this medicine: lip smacking or puckering, puffing o
of the tongue, uncontrolled chewing movements, or uncontrolled movements of the arms and legs. 
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Older adults may be more sensitive to the side effects of this medicine, including stroke. Make sure the docto
medicine has Alzheimer’s disease. This medicine is not used to treat behavioral problems in older adults with
The oral disintegrating tablet form of this medicine contains phenylalanine. Make sure your doctor knows if yo
This medicine may make you or your child dizzy or drowsy. Avoid driving, using machines, or doing anything 
alert. You may also feel lightheaded when getting up suddenly from a lying or sitting position, so get up slowly
You or your child may get overheated more easily while you are using this medicine. It might reduce how muc
you do not sweat enough. Be careful if you exercise often or are in high heat or humidity. If your body gets to
confused. You might vomit or have an upset stomach. Call your doctor if you are too hot and can not cool dow

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, c
Anxiety, irritability, nervousness, restlessness, or trouble sleeping. 
Change in how much or how often you urinate. 
Chest pain, fast or slow heartbeat. 
Confusion, unusual behavior, depressed mood, or thoughts of hurting yourself or others. 
Excessive hunger or thirst, increased urination, and weakness. 
Extreme sleepiness or weakness with nausea, vomiting, or diarrhea. 
Fever, sweating, confusion, uneven heartbeat, or muscle stiffness. 
Lightheadedness, dizziness, or fainting. 
Problems with balance or walking. 
Seizures or tremors. 
Swelling in your hands, ankles, or feet. 
Trouble swallowing. 
Twitching or muscle movements you cannot control (often in your face, tongue, or jaw). 
Unusual bleeding, bruising, or weakness. 

 
If you notice these less serious side effects, talk with your doctor: 

Blurred vision. 
Change in appetite. 
Dry mouth or drooling. 
Headache or flu symptoms. 
Muscle or joint pain. 
Nausea, vomiting, constipation, or upset stomach. 
Runny or stuffy nose. 
Tiredness. 
Unexpected weight gain or loss. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

B)  Aripiprazole (Injection) 
Aripiprazole 
 
Treats agitation associated with schizophrenia or bipolar disorder (manic or mixed). 
 
When This Medicine Should Not Be Used: 
You should not receive this medicine if you have had an allergic reaction to aripiprazole. 
 
How to Use This Medicine: 
Injectable 

Your doctor will prescribe your exact dose and tell you how often it should be given. This medicine is given as
A nurse or other trained health professional will give you this medicine. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, a

Make sure your doctor knows if you are also using medicine to lower blood pressure, such as hydrochlorothia
Accupril®, Cozaar®, Diovan®, Lotrel®, Norvasc®, Toprol®, Zestril®. 
Tell your doctor if you are also using carbamazepine (Tegretol®), fluoxetine (Prozac®), ketoconazole (Nizora
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and a
sedatives. 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you have heart disease or low blood 
of heart attack, stroke, seizures, drug abuse, alcohol abuse, or if you have ever experienced symptoms of ne
past. 
For some children, teenagers, and young adults, this medicine can increase thoughts of suicide. Tell your doc
your child start to feel more depressed and have thoughts about hurting yourselves. Report any unusual thou
child, especially if they are new or are getting worse quickly. Make sure the doctor knows if you or your child 
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big increase in energy, or start to act reckless. Also tell the doctor if you or your child have sudden or strong f
restless, violent, or scared. Let the doctor know if you, your child, or anyone in your family has bipolar disorde
tried to commit suicide. 
Older adults may be more sensitive to the side effects of this medicine, including stroke. Make sure the docto
medicine has Alzheimer’s disease. This medicine is not used to treat behavioral problems in older adults with
This medicine may raise your blood sugar. Tell your doctor if you have diabetes. It may be necessary to meas
Tardive dyskinesia (a movement disorder) may occur and may not go away after you stop using the medicine
your child have any of the following symptoms while taking this medicine: lip smacking or puckering, puffing o
of the tongue, uncontrolled chewing movements, or uncontrolled movements of the arms and legs. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that cou
also feel lightheaded when standing or sitting up straight, so stand up or sit up slowly. 
You or your child may get overheated more easily while you are using this medicine. It might reduce how muc
you do not sweat enough. Be careful if you exercise often or are in high heat or humidity. If your body gets to
confused. You might vomit or have an upset stomach. Call your doctor if you are too hot and can not cool dow

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, c
Anxiety, irritability, nervousness, restlessness, or trouble sleeping. 
Change in how much or how often you urinate. 
Chest pain, fast or slow heartbeat. 
Confusion, unusual behavior, depressed mood, or thoughts of hurting self or others. 
Dry mouth, increased thirst or hunger, or muscle cramps. 
Fever, sweating, confusion, uneven heartbeat, or muscle stiffness. 
Lightheadedness, dizziness, or fainting. 
Seizures or tremors. 
Severe drowsiness or sleepiness. 
Trouble swallowing. 
Twitching or muscle movements you cannot control (often in your face, tongue, or jaw). 
Unusual bleeding or bruising. 
Unusual tiredness or weakness. 

 
If you notice these less serious side effects, talk with your doctor: 

Headache or flu symptoms. 
Nausea, vomiting, or upset stomach. 
Redness, pain, swelling, itching, blistering, or rash where the shot was given. 
Weight gain or loss. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Current users of atypical antipsychotic drugs (including aripiprazole) and typical antipsychotic drugs had a similar d
according to a retrospective cohort of 93,300 adult users of antipsychotic drugs and 186,600 matched controls. The st
(mean 45.7 +/- 11.8 years) with similar cardiovascular risk at baseline who had at least one filled prescription and had 
years. Sudden cardiac death was defined as occurring in the community and excluded deaths of patients admitted to t
extrinsic causes, or causes not related to ventricular tachyarrhythmia. Current use was defined as the interval between
end of the day's supply. Low and high doses was defined as comparable to less than 100 milligrams (mg) of chlorprom
chlorpromazine 300 mg or greater, respectively. The adjusted rate of sudden cardiac death (incidence-rate ratio) in cu
79,589 person-years was 2.26 (95% CI, 1.88 to 2.72, p less than 0.001) which was similar to the risk in current users o
years which was 1.99 (95% CI, 1.68 to 2.34, p less than 0.001). The risk of sudden cardiac death significantly increase
atypical antipsychotic drug groups. In atypical antipsychotic use, the incidence rate ratio increased from 1.59 (95% CI,
2.25 to 3.65) in high-dose use. To limit the effects of confounding of the study results, there was a secondary analysis 
propensity score, which resulted in a similar risk of sudden death as the primary cohort analysis (Ray et al, 2009). In a
Medicine, it has been suggested that antipsychotic drugs continue to be used in patients with clear evidence of benefit
risk profiles (eg, elderly patients), there should be an age-dependent justification required prior to administration. It has
tested) that ECGs be performed before and shortly after initiation of antipsychotic therapy to screen for existing or eme
& Avorn, 2009). 
B)  Agitation Associated with Schizophrenia or Bipolar Mania 

1)  Aripiprazole as an intramuscular injection is approved for the treatment of agitation associated with schizophre
Info ABILIFY(R) oral tablets, oral solution, IM injection, DISCMELT(TM) orally disintegrating tablets, 2007). 
2)  Aripiprazole was more effective than placebo for the acute treatment of agitation in patients with schizophrenia
disorder in a dose-ranging, multicenter, randomized, double-blind clinical trial (Tran-Johnson et al, 2007). 
3)  A double-blind, placebo-controlled study demonstrated that intramuscular aripiprazole was noninferior to intram
in voluntarily hospitalized agitated patients with schizophrenia or schizoaffective disorder (Andrezina et al, 2006). 
4)  In one short-term (24-hour), placebo-controlled trial (n=291), intramuscular aripiprazole was statistically superi
agitation in patients with Bipolar I Disorder (manic or mixed; using the Positive and Negative Syndrome Scale (PA
Clinical Global Impression of Improvement (CGI-I) scale scores) (Prod Info ABILIFY(R) oral tablets, oral solution, 
disintegrating tablets, 2007). 
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C)  Bipolar I Disorder, Mixed or Manic Episodes 
1)  Aripiprazole is indicated for the treatment of manic and mixed episodes associated with bipolar I disorder with 
and maintenance therapy) and pediatric patients age 10 to 17 years (acute therapy only) (Prod Info ABILIFY(R) o
DISCMELT(TM) orally disintegrating tablets, 2007). 
2)  In a multicenter, randomized, double-blind, placebo-controlled study, aripiprazole was more effective than plac
episodes in patients (n=262) with bipolar disorder (Keck et al, 2003). 
3)  In a randomized, double-blind, parallel-group trial (n=161), maintenance treatment with oral aripiprazole, at dos
to 26 weeks, resulted in a longer time to relapse compared to placebo in adults with a recent manic or mixed bipo
aripiprazole (Keck et al, 2006). 

D)  Major Depressive Disorder, Adjunctive Treatment in Patients Receiving Antidepressants 
1)  Aripiprazole is indicated for use as an adjunctive treatment to antidepressants for major depressive disorder (P
IM injection, DISCMELT(TM) orally disintegrating tablets, 2007). 
2)  In two 6-week, placebo-controlled trials (n=743), treatment with aripiprazole was superior to placebo in reducin
depressive disorder (MDD) and an inadequate response to prior antidepressant therapies; additionally, one of the
functioning with aripiprazole compared to placebo (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, D
2007). 

E)  Schizophrenia 
1)  Aripiprazole is indicated for the treatment of schizophrenia in adults and pediatric patients 13 to 17 years of ag
solution, IM injection, DISCMELT(TM) orally disintegrating tablets, 2007). 
2)  Aripiprazole therapy was effective compared to placebo in the prevention of relapse in patients with chronic, st
randomized, double-blind, placebo-controlled study (n=310) (Anon, 2003). 
3)  In a placebo-controlled, phase III study involving relapsed schizophrenic or schizoaffective patients (n=414), a
10 mg daily (fixed doses) were each statistically superior to placebo with regard to changes in Positive and Negat
Psychiatric Rating Scale (BPRS) total scores; based on responder analysis (a 30% reduction in PANSS-total scor
aripiprazole was significantly more effective than placebo, whereas haloperidol was not (Kane et al, 2000). 
4)  In a 6-week, placebo-controlled trial in adolescents 13 to 17 years of age, oral aripiprazole at doses of 10 or 30
placebo in the treatment of schizophrenia (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, DISCMEL

See Drug Consult reference: FIRST- VS SECOND-GENERATION ANTIPSYCHOTIC AGENTS FOR SCHIZOPHREN
 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Aripiprazole is an atypical antipsychotic agent (quinolinone derivative). It exhibits relatively high affinity for dopa
HT1A and 5-HT2A receptors (Prod Info Abilify(TM), 2002b; Lawler et al, 1999; Inoue & Nakata, 2001). The efficac
to partial agonist activity at D2 and 5-HT1A receptors (Lawler et al, 1999; Prod Info Abilify(TM), 2002b; Inoue & N
antagonist activity at 5-HT2A receptors has also been speculated (Prod Info Abilify(TM), 2002b). 
2)  However, other actions may be involved. In vitro data have indicated D2- agonist activity of aripiprazole at pres
at postsynaptic D2 receptors (regulating inhibition of cAMP synthesis) (Inoue et al, 2001; Inoue & Nakata, 2001; M
Prioleau et al, 1998). These dual effects are seen at the same dose level (concentration) (Lawler et al, 1999), and
drugs (typical and atypical). Preclinical and clinical data suggest that these actions minimize extrapyramidal and e
(Inoue et al, 2001; Inoue & Nakata, 2001; Lawler et al, 1999). 
3)  Electrophysiological studies in animals suggest that aripiprazole acts as a dopamine-D2 agonist on dopaminer
as a dopamine-D2 (and possibly D3) antagonist on striatal neurons and nucleus accumbens neurons (Matsubaya
4)  In a small magnetoencephalographic study involving schizophrenic patients (n=5), treatment with aripiprazole 
decrease (normalizing effect) of abnormal delta and theta activity, loosely correlating with decreases in Positive an
(Canive et al, 1998). The authors suggest evaluation of delta activity (near-normalization) as a predictor of respon
accumulation in a larger number of patients is needed. 

B)  REVIEW ARTICLES 
1)  Pharmacologic basis for using partial agonists in schizophrenia (Inoue & Nakata, 2001). 

 
 4.5   Therapeutic Uses 

Bipolar disorder - Psychomotor agitation 

Bipolar I disorder, Adjunctive therapy with lithium or valproate for acute manic or mixed episodes 

Bipolar I disorder, Monotherapy, manic or mixed episodes 

Borderline personality disorder 

Dementia 

Major depressive disorder, Adjunctive treatment in patients also receiving antidepressants 

Psychomotor agitation - Schizophrenia 
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Schizophrenia 

 
4.5.A   Bipolar disorder - Psychomotor agitation 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes (injectable only); Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Aripiprazole injection is approved for the treatment of agitation associated with schizophrenia and bipolar
(R) oral tablets, oral solution, IM injection, DISCMELT(TM) orally disintegrating tablets, 2007a). 
In one short-term (24-hour), placebo-controlled trial, intramuscular aripiprazole was statistically superior t
in patients with Bipolar I Disorder (manic or mixed; using the Positive and Negative Syndrome Scale [PA
Clinical Global Impression of Improvement [CGI-I] scale scores) (Prod Info ABILIFY(R) oral tablets, oral s
disintegrating tablets, 2007a). 

3)  Adult: 
a)  In one short-term (24-hour), placebo-controlled trial (n=291), intramuscular aripiprazole (fixed doses of 9.7
statistically superior to placebo in improving symptoms of agitation in patients with Bipolar I Disorder (manic o
Syndrome Scale [PANSS] Excited Component scores and the Clinical Global Impression of Improvement [CG
active comparator treatment arm of lorazepam injection. Agitated patients predominantly meeting DSM-IV crit
received up to 3 injections during the 24-hour treatment period, with the second injection administered after th
efficacy measure was evaluated. All enrolled patients were judged by the clinical investigators as clinically ag
treatment with intramuscular medication. Additionally, all patients exhibited a level of agitation that met or exc
the five items comprising the PANSS Excited Component (eg; poor impulse control, tension, hostility, uncoop
least 2 individual item scores of 4 or greater using a 1 to 7 scoring system (1=absent, 4=moderate, 7=extrem
Component score ranged from 15 to 24 (out of a maximum score of 35) with the mean baseline score of 19; t
agitation with some patients experiencing mild or severe levels of agitation. The primary efficacy measure in t
Component from baseline to 2 hours post-injection. The CGI-I scale was a key secondary measure. After the 
15 mg) were statistically superior to placebo in the PANSS Excited Component and on the CGI-I scale. There
the 15 mg dose when compared to the 9.75 mg dose (Prod Info ABILIFY(R) oral tablets, oral solution, IM inje
tablets, 2007a). 

 
4.5.B   Bipolar I disorder, Adjunctive therapy with lithium or valproate for acute manic or mixed episodes 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (age 10 years and older) 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Aripiprazole is indicated for use in adults and children age 10 years or older as adjunctive therapy with lit
episodes of bipolar I disorder, with or without psychotic features (Prod Info ABILIFY(R) oral tablets, solut
2008). 
Aripiprazole, added to either valproate or lithium, significantly improved symptoms of mania as early as o
who were partially nonresponsive to monotherapy during a randomized, placebo-controlled trial (Vieta et 

3)  Adult: 
a)  Aripiprazole, added to either valproate or lithium, significantly improved symptoms of mania as early as on
disorder (manic or mixed episodes) who were partially nonresponsive to monotherapy during a randomized, p
a 3 to 42 day screening phase to stabilize lithium (serum levels of 0.6 to 1 millimole/liter) or valproate (serum 
therapy. Once stabilized, patients entered the baseline phase where they continued on valproate or lithium th
were allowed during week 1 (4 milligrams (mg) or less/day) and week 2 (3 mg or less/day) of this phase. Prop
daily) was also permitted during this time. If after 2 weeks there was an inadequate clinical response (Young 
or greater during the screening phase and 25% or less improvement on the Y-MRS total score), patients were
with either placebo (n=131) or aripiprazole (n=253) 15 mg orally once a day for the 6 week double-blind phas
aripiprazole could be increased to 30 mg orally once a day after 7 days (mean aripiprazole dose at week 6 wa
treatment with benzodiazepines (2 mg or less of lorazepam or equivalents) were allowed for a maximum of 10
primary efficacy measure was the mean change from baseline to week 6 in Y-MRS total score (last observati
4 and weekly thereafter. A key secondary efficacy measure was the mean change from baseline to week 6 in
(CGI-BP) severity of illness (mania) score. At week 6, significantly greater improvements in Y-MRS total score
treatment group compared with the placebo group (-13.3 (standard deviation (SD) 7.9) and -10.7 (SD 7.6), re
all subsequent endpoints, therapy with aripiprazole plus mood stabilizer resulted in significantly greater impro
than lithium/valproate monotherapy (p less than 0.05). Aripiprazole did not worsen manic symptoms and dem
elevated mood, sexual interest, irritability, speech, disruptive/aggressive behavior, and insight. Additionally, a
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significant reductions in CGI-BP severity of illness mania score (-1.9 (SD 1.3)) compared with placebo (-1.6 (S
depression was also significantly lower in patients receiving aripiprazole (7.7%) compared with patients receiv
suggests that improvement in mania was not associated with a destabilization into depression. Tolerability an
was similar to that demonstrated in previous aripiprazole monotherapy studies. The most frequently reported 
occurred at a significantly greater rate with aripiprazole than with placebo (18.6% and 5.4%, respectively; p=0
adverse events occurred in 9% and 5% of patients receiving aripiprazole and placebo, respectively (Vieta et a

1)  Maintenance Therapy 
a)  It is unclear how long a patient should remain on aripiprazole therapy for the treatment of bipolar 
symptomatically stable on aripiprazole monotherapy for at least 6 weeks demonstrated a benefit from
continued on treatment beyond 6 weeks should be reassessed at regular intervals to determine the 
ABILIFY(R) oral tablets, solution, orally disintegrating tablets, IM injection, 2008). 

4)  Pediatric: 
a)  The efficacy of adjunctive aripiprazole therapy in pediatric patients 10 years of age and older with bipolar d
additional pharmacokinetic comparisons in adults and pediatric patients (Prod Info ABILIFY(R) oral tablets, so
injection, 2008). 

 
4.5.C   Bipolar I disorder, Monotherapy, manic or mixed episodes 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (10 to 17 years old (acute therapy)) 
Efficacy: Adult, Effective; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Aripiprazole is indicated for the treatment of manic and mixed episodes associated with bipolar I disorder
(acute and maintenance therapy) and pediatric patients age 10 to 17 years (acute therapy only) (Prod Inf
disintegrating tablets, IV injection, 2008). 
In a multicenter, randomized, double-blind, placebo-controlled study, aripiprazole was more effective tha
mixed episodes in patients (n=262) with bipolar disorder (Keck et al, 2003). 
In a randomized, double-blind, parallel-group trial (n=161), maintenance treatment with oral aripiprazole, 
for up to 26 weeks, resulted in a longer time to relapse compared to placebo in adults with a recent mani
stabilized on aripiprazole (Keck et al, 2006). 
In a 4 week, double-blind, placebo-controlled study in pediatric patients with bipolar disorder (n=296), tre
symptomatology compared to placebo (Prod Info ABILIFY(R) oral tablets, solution, disintegrating tablets,

3)  Adult: 
a)  Acute Therapy 

1)  Aripiprazole was more effective than placebo in the treatment of acute manic or mixed episodes in pa
randomized, double-blind, placebo-controlled study, patients (n=262) with bipolar disorder, mixed or man
(Y-MRS) score of at least 20 received aripiprazole 30 milligrams (mg)/day (reduced to 15 mg/day if need
weeks. Patients were hospitalized for at least the first 2 weeks of treatment. Response was defined as a 
50%. From baseline to endpoint, total Y-MRS scores of aripiprazole-treated patients were significantly m
received placebo (mean, -8.2 vs -3.4, respectively; p=0.002). This significant difference was present from
also significantly higher in aripiprazole-treated patients as compared with placebo at all time points from 
0.02) to endpoint (40% vs 19%, respectively; p less than or equal to 0.005). Adverse events were similar
constipation, somnolence, vomiting, akathisia, and accidental injury occurred more than twice as often in
placebo (Keck et al, 2003). 

b)  Maintenance Therapy 
1)  In a randomized, double-blind, parallel-group, placebo-controlled trial (n=161), oral aripiprazole, at do
more effective than placebo for preventing relapse in adults with a recent manic or mixed episode who w
double-blind phase, patients (n=567) with bipolar I disorder received open-label treatment with aripiprazo
stable. Stability was defined as a Young Mania Rating Scale (YMRS) total score of 10 or less and a Mon
(MADRS) total score of 13 or less during 4 consecutive visits over a minimum of 6 weeks. Mean YMRS s
and 2.6 +/- 0.3 for patients randomized to placebo and aripiprazole, respectively, at the start of double-bl
+/- 0.4 and 3.9 +/- 0.4, respectively. Following completion of the stabilization phase, 161 patients (mean 
phase and were randomly assigned oral aripiprazole (n=78) or placebo (n=83) for up to 26 weeks. Aripip
during the open-label phase, with adjustments made to either 15 or 30 mg/day depending on clinical effe
medications were excluded, except for lorazepam (1 to 2 mg/day) and anticholinergic agents (up to benz
taken 12 hours before rating scale assessments). The primary efficacy measure, evaluated using Kaplan
mood episode, either manic, depressive, or mixed. Relapse was defined by study discontinuation due to 
additional or increased doses of non-study medications for mood episode). Although 58% of study patien
n=55), mainly due to lack of efficacy (aripiprazole, n=19 ; placebo, n=36), patients receiving at least 1 do
primary outcome assessment were included in the analysis. The time to relapse was significantly longer 
to the placebo-treated patients (p=0.02; hazard ratio (HR) 0.52, 95% confidence interval (CI), 0.3 to 0.91
lower in the aripiprazole group (25%; n=19/77) compared to the placebo group (43%; n=36/83; p=0.013)
the aripiprazole and placebo groups, respectively (p=0.009). Among key secondary efficacy endpoints, th
aripiprazole group vs placebo group (p=0.01; HR, 0.31; 95% CI, 0.12 to 0.77). The time to depressive rel
HR, 0.83; 95% CI, 0.35 to 2.01). However, the study was not powered to detect differences in secondary
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episodes of manic (70%) or mixed (30%) symptoms at enrollment. Compared to placebo, the mean chan
significantly in favor of aripiprazole during weeks 18 to 26 (p 0.01 to 0.05). There were no significant diffe
mean MADRS total scores. At week 26, the mean changes from baseline in the Clinical Global Impressio
score (aripiprazole, 0.7 vs placebo, 1.3; p=0.02) and mania score (aripiprazole, 0.4 vs placebo, 0.9; p=0.
events in the aripiprazole group included tremor (9.1%), akathisia (6.5%), vaginitis (6.4%) and pain in the
twice the incidence of placebo. Among aripiprazole-treated patients, 13% (n=7/56) experienced clinically
more) vs none of the placebo-treated patients (Keck et al, 2006). 

4)  Pediatric: 
a)  In a 4 week, double-blind, placebo-controlled study in pediatric patients with bipolar disorder (n=296), trea
symptomatology compared to placebo. Pediatric patients aged 10 to 17 years with manic and mixed episodes
without psychotic features and a Young Mania Rating Scale (Y-MRS) score of 20 or greater received a target
or 30 mg/day or placebo. Doses were initiated at 2 mg/day and increased to 5 mg after 2 days and then to a t
treatment arm) or 30 mg in 13 days (30 mg/day treatment arm). At week 4, both aripiprazole doses were supe
(Prod Info ABILIFY(R) oral tablets, solution, disintegrating tablets, IV injection, 2008). 

 
4.5.D   Borderline personality disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Addition of aripiprazole may be beneficial for patients with borderline personality disorder who are resista
(Bellino et al, 2008). 
Aripiprazole was superior to placebo for the treatment of multiple markers of borderline personality disord
Aripriprazole continued to demonstrate superior efficacy in the treatment of multiple markers of borderlin
follow up period (n=52) (Nickel et al, 2007). 

3)  Adult: 
a)  In a double-blind, placebo-controlled study, aripiprazole was superior to placebo for the treatment of multip
(n=52). Adult and adolescent patients, who met Diagnostic and Statistical Manual of Mental Disorders-IV (DS
disorder were randomized in a 1:1 fashion to receive either aripiprazole 15 milligrams (mg) tablets orally daily
women/4 men) for 8 weeks. The primary outcome was the mean change in score from baseline to week 8 in 
D), the Hamilton Anxiety Rating Scale (HAM-A), the State-Trait Anger Expression Inventory (STAXI) and the 
consisted of 9 symptoms: somatization, obsessive-compulsiveness, insecurity in social contact, depression, a
paranoid thinking and psychoticism. The intent-to-treat analysis revealed that aripiprazole was significantly su
and 8 of the 9 symptoms of SCL-90-R, excluding somatization as seen in the following table. The most comm
headache, insomnia, nausea, numbness, constipation and anxiety. Self injury occurred before and during stu
aripiprazole versus placebo during treatment, respectively. Limitations to this study include a small sample po
(Nickel et al, 2006). 

Change in scores over 8 weeks on 9 scales of the symptom check list, HAM-D, HAM-A and STAXI in pat
taking aripiprazole or placebo 

Variable Som SCL-90-R OCD SCL-90-R ISC SCL-90-

Baseline Mean/(SD)

ARI-G 69.5 (9.1) 60.1 (6.4) 68.2 (6.9)
PL-G 68.8 (8.7) 58.3 (7.5) 67.3 (5.7)

Outcome Mean/(SD)
ARI-G 62.5 (7.3) 55.2 (4.3) 59.7 (5.3)
PL-G 65.4 (8.9) 58.6 (7.9) 64.2 (6.2)

difference in 
change in score 
between groups

95% CI 
-8.2 to 1

95% CI 
-8 to -2.4

95% CI 
-8 to -2.8

p=0.15 p=0.01 p less than 0.001
KEY: Som = somatization; OCD = obsessiveness/compulsiveness; ISC = insecurity in social contacts; D
AGG/HOS = aggression/hostility; PHOB/ANX = phobic anxiety; PAR = paranoid thinking; PSYCH = psy
Rating Scale; HAM-D = Hamilton Depression Rating Scale; STAXI = State-Trait Anger Expression Inven
placebo group; (SD) = standard deviation; CI = confidence interval.
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Change in scores over 8 weeks on 9 scales of the symptom check list, HAM-D, HAM-A and STAXI in pat
taking aripiprazole or placebo, continued 

Change in scores over 8 weeks on 9 scales of the symptom check list, HAM-D, HAM-A and STAXI in pat
taking aripiprazole or placebo, continued 

change in scores over 8 weeks on 9 scales of the symptom check list, HAM-D, HAM-A and STAXI in pat
taking aripiprazole or placebo, continued 

Variable ANX SCL-90-R AGG/HOS SCL-90-R PHOB/ANX S

Baseline Mean/(SD)

ARI-G 72.3 (6.4) 78.6 (4.4) 72.1 (7.6)
PL-G 74.1 (5.9) 77.9 (3.9) 70.4 (8.3)

Outcome Mean/(SD)
ARI-G 61.1 (5.2) 64.6 (6.8) 61.4 (7.4)
PL-G 70.2 (7.3) 73.1 (7.8) 67.1 (9.5)

difference in change 
in score between 
groups

95% CI 
-9.9 to -4.7

95% CI 
-11.7 to -6.7

95% CI 
-10.9 to -3.9

p less than 0.001 p less than 0.001 p less than 0.001
KEY: Som = somatization; OCD = obsessiveness/compulsiveness; ISC = insecurity in social contacts; D
= aggression/hostility; PHOB/ANX = phobic anxiety; PAR = paranoid thinking; PSYCH = psychoticism; H
HAM-D = Hamilton Depression Rating Scale; STAXI = State-Trait Anger Expression Inventory; ARI-G =
(SD) = standard deviation; CI = confidence interval.

Variable PSYCH SCL-90-R HAM-D HAM-A

Baseline Mean/(SD)

ARI-G 60.5 (7.6) 20.3 (4.4) 23.3 (4.1)

PL-G 62.6 (7.9) 20.9 (3.9) 22.8 (5.3)

Outcome Mean/(SD)
ARI-G 54.3 (3.5) 13.9 (2.8) 16.3 (3.5)

PL-G 60.5 (6.2) 18.8 (4.7) 19.5 
(5)

difference in 
change in score 
between groups

95% CI 
-6.9 to -1.3

95% CI 
-6.5 to -2.1

95% CI 
-6.2 to -1.2 

p=0.02 p=0.002 p=0.007
KEY: Som = somatization; OCD = obsessiveness/compulsiveness; ISC = insecurity in social contacts; D
= aggression/hostility; PHOB/ANX = phobic anxiety; PAR = paranoid thinking; PSYCH = psychoticism; H
HAM-D = Hamilton Depression Rating Scale; STAXI = State-Trait Anger Expression Inventory; ARI-G =
(SD) = standard deviation; CI = confidence interval.

Variable Trait Anger Anger In Anger Out

Baseline Mean/(SD)

ARI-G 30.5 (6.4) 24.5 (4.2) 25 
(5.7)

PL-G 29.9 (5.8) 25.2 (4.8) 26.1 (5.5)

Outcome Mean/(SD)
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1)  Aripriprazole continued to demonstrate superior efficacy in the treatment of multiple markers of borde
follow up, open-label, observational study (n=52). After final evaluation at 8 weeks in the previous study, 
discontinued (ex-placebo) and patients in the aripiprazole group continued 15 milligrams daily. The prima
checklist (SCL-90-R), Hamilton Anxiety Rating Scale (HAM-A), Hamilton Depression Rating Scale (HAM
at 18 months. Aripiprazole continued to demonstrate significantly superior efficacy compared with ex-pla
HAM-A and HAM-D as indicated in the table. Self injury occurred in both groups during the 18 months of 
aripiprazole and ex-placebo, respectively. Two patients in the ex-placebo group attempted suicide. Both 
numbness, restlessness, constipation and anxiety (Nickel et al, 2007). 

Changes in all scales of the symptom check list (SCL-90-R) HAM-D, HAM-A, and STAXI at 18 mont

 
2)  An open-label study revealed addition of aripiprazole may be beneficial for patients with borderline pe
sertraline treatment (n=21). Adult outpatients, (18 to 50 years of age) diagnosed with borderline persona
respond to 12 weeks of sertraline 100 to 200 milligrams (mg) daily received aripiprazole 10 mg (initial do
remained constant, for 12 weeks. Patients were considered responders if the Clinical Global Impression 
much improved or much improved) and a decrease of the Brief Psychiatric Rating Scale (BPRS) score w

ARI-G 18.1 
(3) 16.3 (2.5) 14.3 (2.6)

PL-G 24 
(4.7) 20.5 (3.3) 20.7 (4.1)

difference in 
change in score 
between groups

95% CI 
-9.3 to -3.7

95% CI 
-5.6 to -1.4 

95% CI 
-7.8 to -2.8

p less than 0.001 p=0.002 p less than 0.001
KEY: Som = somatization; OCD = obsessiveness/compulsiveness; ISC = insecurity in social contacts; D
= aggression/hostility; PHOB/ANX = phobic anxiety; PAR = paranoid thinking; PSYCH = psychoticism; H
HAM-D = Hamilton Depression Rating Scale; STAXI = State-Trait Anger Expression Inventory; ARI-G =
(SD) = standard deviation; CI = confidence interval.

Marker ARI-G

SCL-90-R, somatization 59 
+/- 5.1

SCL-90-R, obsessive/compulsiveness 53.1 
+/- 6.9

SCL-90-R, insecurity in social contact 57.2 
+/- 7.3

SCL-90-R, depression 45 
+/-5.6

SCL-90-R, anxiety 58 
+/- 5.9

SCL-90-R, hostility/aggression 61.7 
+/- 3.4

SCL-90-R, phobic anxiety 60 
+/- 3.3

SCL-90-R, paranoid thinking 58.8 
+/- 3.6

SCL-90-R, psychoticism 52.5 
+/- 5.5

HAM-A 13.9 
+/- 3.1

HAM-D 12 
+/- 2.6

STAXI all scales
KEY: < = less than; ARI-G = aripiprazole group; (SCL-90-R) = symptom checklist 90-R, (HAM-A) = 
Hamilton Depression Rating Scale; (STAXI) = State-Trait Anger Expression Inventory; p provided is

Page 36 of 43MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.1, page 36

Case 3:09-cv-00080-TMB     Document 78-18      Filed 03/24/2010     Page 36 of 205



to-treat analysis at week 12 revealed a statistically significant improvement in the responders (n=16) in m
(p=0.018) and 34.63 +/- 3.89 (p=0.005), respectively. Statistically significant secondary outcomes that en
Borderline Personality Disorder Severity Index (BPDSI) for impulsivity 5.66 +/- 1.18 (p=0.011), BPDSI for
1.28 (p=0.036) and Barratt Impulsiveness Scale (BIS-11) 64.88 +/- 7.53 (p=0.017). However, no significa
Rating Scale (HAM-D), the Hamilton Anxiety Rating Scale (HAM-A), Social Occupational Functioning As
BPDSI. The most common adverse effects were headache (37.5%), insomnia and anxiety (25%). Limitat
population size and short duration of treatment (Bellino et al, 2008). 

 
4.5.E   Dementia 

See Drug Consult reference: BEHAVIORAL AND PSYCHOLOGICAL SYMPTOMS OF DEMENTIA 
 
4.5.F   Major depressive disorder, Adjunctive treatment in patients also receiving antidepressants 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Aripiprazole is indicated for use as an adjunctive treatment to antidepressants for major depressive disor
solution, IM injection, DISCMELT(TM) orally disintegrating tablets, 2007). 
In two 6-week, placebo-controlled trials (n=743), treatment with aripiprazole was superior to placebo in re
major depressive disorder (MDD) and an inadequate response to prior antidepressant therapies; addition
patient functioning with aripiprazole compared to placebo (Prod Info ABILIFY(R) oral tablets, oral solution
disintegrating tablets, 2007). 

3)  Adult: 
a)  In two 6-week, placebo-controlled trials (n=381, n=362), treatment with aripiprazole was superior to placeb
patients with major depressive disorder (MDD) and an inadequate response to prior antidepressant therapy; a
improved patient functioning with aripiprazole compared to placebo. Patients with DSM-IV criteria for MDD, a
50% patient-perceived improvement after 6 weeks or greater of antidepressant therapy at or above the minim
antidepressant therapies in the current depressive episode, and an inadequate response (defined as less tha
the Hamilton Depression Rating Scale (HAMD17), a minimal HAMD17 score of 14, and a Clinical Global Imp
minimal improvement) to 8 weeks of prospective antidepressant therapy were eligible. Prior therapies include
extended-release, fluoxetine, escitalopram, or sertraline. Patients initially received oral aripiprazole 5 milligram
therapy. The aripiprazole dose was adjusted by 5 mg/day in 1-week intervals based on patient tolerability and
(patients on potent CYP2D6 inhibitors (eg, fluoxetine, paroxetine)) or 2 to 20 mg/day (patients not on potent C
aripiprazole doses were 10.7 and 11.4 mg/day in the two studies. Response to therapy was determined using
Asberg Depression Rating Scale (MADRS), which assessed depressive symptoms and the 3-item, patient-ra
assessed the impact of depression on work/school, social life, and family life functioning (0=not at all to 10=ex
aripiprazole was found to be superior in reducing mean MADRS total scores in both studies and in reducing m
smaller mean reduction in total MADRS scores was observed in males compared to females; otherwise, resp
prospective antidepressant choice, or race (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, DISC
2007). 

 
4.5.G   Psychomotor agitation - Schizophrenia 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes (injectable only); Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Aripiprazole injection is approved for the treatment of agitation associated with schizophrenia and bipolar
(R) oral tablets, oral solution, IM injection, DISCMELT(TM) orally disintegrating tablets, 2007a). 
A double-blind, placebo-controlled study demonstrated that intramuscular aripiprazole was noninferior to 
placebo in voluntarily hospitalized agitated patients with schizophrenia or schizoaffective disorder (Andre
In placebo-controlled trials, intramuscular aripiprazole was statistically superior to placebo in improving s
schizophrenia (Tran-Johnson et al, 2007; Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, DI
2007a). 

3)  Adult: 
a)  Aripiprazole was more effective than placebo for the acute treatment of agitation in patients with schizoph
schizophreniform disorder in a dose-ranging, multicenter, randomized, double-blind clinical trial. Patients who
Positive and Negative Syndrome Scale (PANSS)-Excited Component (PEC) scores of 15 to 32, and a score o
5 PEC items (excitement, hostility, tension, uncooperativeness, and poor impulse control; scores range from 
receive one of 4 aripiprazole doses (1 milligram (mg) (n=57), 5.25 mg (n=63), 9.75 mg (n=57), or 15 mg (n=5
(n=62). All doses were administered intramuscularly within 1 hour of baseline assessment and repeated up to
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but no more than 20 hours could elapse between the first and third doses. In the placebo arm, aripiprazole 15
required. A rescue benzodiazepine, such as lorazepam, was permitted only at least 60 minutes after the seco
antipsychotic medications were discontinued prior to the study. The primary endpoint was the mean change f
one dose of aripiprazole compared to placebo, with a p-value of 0.0167 indicating a statistically significant diff
score at 2 hours was noted between each dose of aripiprazole, except the 1-mg group, and haloperidol comp
versus placebo). Significant differences were observed as early as 45 minutes in the aripiprazole 9.75-mg gro
The PEC response (defined as at least a 40% reduction in the mean PEC score from baseline to 2 hours) for 
the haloperidol group (p < 0.05). The secondary endpoint of the Agitation-Calmness Evaluation Scale (ACES
compared to placebo for the 9.75-mg aripiprazole group (p < 0.01) and the haloperidol group (p < 0.01). Addi
Agitated Behavior Scale (CABS) score, the Clinical Global Impressions-Severity of Illness (CGI-S) score, the 
(CGI-I) score, and the Brief Psychiatric Rating Scale (BPRS) total score were significantly improved at 2 hour
aripiprazole groups and the haloperidol group. Only the CGI-I score was significantly improved in the 1-mg ar
were observed for the mean change in BPRS-positive scores after 2 hours in any group compared to placebo
the placebo group compared to the aripiprazole 5.25-mg to 15-mg groups and the haloperidol group (p < 0.05
adverse events in the aripiprazole groups were headache (13%), dizziness (10%), somnolence (7%), and nau
of patients in the aripiprazole groups, 10.5% of patients in the haloperidol group, and no patients in the placeb
1.8% of the aripiprazole groups, 7% of the haloperidol group, and 0% of the placebo group (Tran-Johnson et 
b)  A double-blind, placebo-controlled study demonstrated that intramuscular aripiprazole was noninferior to i
placebo in voluntarily hospitalized, agitated patients with schizophrenia or schizoaffective disorder as measur
excited components from the Positive and Negative Syndrome Scale (PANSS)) to 2 hours after the first inject
cooperation, excitement, poor impulse control, and tension on a scale of 1 (absent) to 7 (extreme). Patients w
9.75 mg intramuscularly (IM) (n=175), haloperidol 6.5 mg IM (n=185), or placebo (n=88). The noninferiority m
score was 2.5. Patients could receive up to three IM injections spaced at least 2 hours apart. Analysis of the p
improvement in PEC score at 2 hours from baseline of -7.27 aripiprazole group, -7.75 haloperidol group, and 
after the first injection the percentage of patients achieving a clinical response (defined as a reduction in PEC
achieved by 55% aripiprazole group, 58% haloperidol group, and 36% in the placebo group (p less than 0.00
occurred in 41% aripiprazole patients (n=70), 34% haloperidol patients (n=62), and 57% in placebo (n=50), w
second dose of -5.92, -6.73 and -2.16 (p less than 0.001 vs placebo), respectively. The most frequently repor
(n=175) was headache (7.4%), dizziness (6.3%), nausea (5.7%) and insomnia (5.7%), and in the haloperidol 
headache (8.2%), and extrapyramidal disorder (5.5%) (Andrezina et al, 2006). 
c)  In two short-term (24-hour), placebo-controlled trials, intramuscular aripiprazole was statistically superior t
in patients with schizophrenia (using the Positive and Negative Syndrome Scale [PANSS] Excited Componen
Improvement [CGI-I] scale scores). Both trials included a single active comparator treatment arm of haloperid
meeting DSM-IV criteria for schizophrenia received up to 3 injections during the 24-hour treatment period, wit
initial 2-hour period, when the primary efficacy measure was evaluated. All enrolled patients were judged by t
and clinically appropriate candidates for treatment with intramuscular medication. Additionally, all patients exh
exceeded a threshold score of 14 or greater on the five items comprising the PANSS Excited Component (eg
uncooperativeness and excitement items) with at least 2 individual item scores of 4 or greater using a 1 to 7 s
7=extreme). In both studies, the baseline PANSS Excited Component score ranged from 15 to 24 (out of a m
score of 19; this suggested mainly moderate levels of agitation with some patients experiencing mild or sever
measure in both trials was the change in the PANSS Excited Component from baseline to 2 hours post-inject
measure. In the first study (n=350), four fixed aripiprazole injection doses of 1 milligram (mg), 5.25 mg, 9.75 m
2-hour period, the 5.25 mg, 9.75 mg, and 15 mg doses were statistically superior to placebo in the PANSS Ex
the second study (n=445), one fixed aripiprazole injection dose of 9.75 mg was evaluated. After the initial 2-h
statistically superior to placebo in the PANSS Excited Component and on the CGI-I scale (Prod Info ABILIFY
DISCMELT(TM) orally disintegrating tablets, 2007a) 

 
4.5.H   Schizophrenia 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (13 to 17 years old) 
Efficacy: Adult, Effective; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Aripiprazole is indicated for the treatment of schizophrenia in adults and pediatric patients 13 to 17 years
solution, IM injection, DISCMELT(TM) orally disintegrating tablets, 2007a). 
Aripiprazole has been more effective than placebo in treating adult patients with acutely relapsed schizop
improve cognitive function in some patients (Petrie et al, 1998a; Saha et al, 1999b). 
Longer time to relapse was seen in adult patients with schizophrenia treated with aripiprazole therapy (A
Treatment with oral aripiprazole, at doses of 10 or 30 milligrams per day for 6 weeks, was superior to pla
adolescents 13 to 17 years of age (Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, DISCME

3)  Adult: 
a)  General Information 

1)  Relatively large double-blind, placebo-controlled studies (unpublished) have indicated the efficacy of o
in patients with acute relapse of schizophrenia or schizoaffective disorder (Petrie et al, 1998a; Kane et al
optimal dose appears to be 10 or 15 mg once daily; additional clinical benefit has not usually been obser
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oral tablets, disintegrating tablets, solution, 2006). These studies indicated significant improvement relati
Syndrome Scale (PANSS)-total, PANSS-positive, PANSS-negative, Clinical Global Improvement (CGI)-s
(BPRS) scores. The drug demonstrated a low propensity for extrapyramidal symptoms. All studies have 
extended open treatment phase was instituted in one study (Petrie et al, 1998a), although results were n

b)  Clinical Trials 
1)  Aripiprazole therapy was effective in the prevention of relapse in patients with chronic, stable schizop
blind, placebo-controlled study, patients (n=310) with at least a 2-year history of schizophrenia and stable
received oral aripiprazole (15 milligrams daily) or placebo for 26 weeks. Time to relapse after randomizat
treated patients as compared with patients who received placebo (p less than 0.001). Additionally, a high
relapsed as compared with those in the aripiprazole group (57% vs 33.8%, respectively). The relative ris
versus placebo was 0.59 (95% confidence interval, 0.45 to 0.75; p less than 0.001). Mean changes from 
greater with aripiprazole therapy as compared with placebo for the Positive and Negative Syndrome Sca
subscale score, PANSS-derived Brief Psychiatric Rating Scale (BPRS) core score, Clinical Global Impre
or equal to 0.01, all values), and CGI-Severity score (p less than or equal to 0.05). Insomnia, tremor, aka
frequently reported adverse events with aripiprazole therapy (Pigott et al, 2003)(Anon, 2003). 
2)  In a placebo-controlled, phase III study involving relapsed schizophrenic or schizoaffective patients (n
haloperidol 10 mg daily (fixed doses) were each statistically superior to placebo with regard to changes i
on responder analysis (a 30% reduction in PANSS-total scores from baseline at last visit), each dose of a
than placebo, whereas haloperidol was not. There was evidence of better tolerability with aripiprazole co
requirements for extrapyramidal effects, prolactin increases, weight increase). Extrapyramidal symptoms
placebo, and fewer patients receiving aripiprazole discontinued treatment due to adverse events compar
2000). However, this study did not report statistical comparisons of aripiprazole and haloperidol for any p
effects); responder-analysis data revealed only a small difference between the two drugs. Overall, this st
aripiprazole is significantly more efficacious than haloperidol. 
3)  Some improvement in neurocognitive function (eg, verbal learning, executive functioning, vigilance) w
mg daily) in a randomized study (n=256); the drug tended to be superior to olanzapine (Kern et al, 2001a

4)  Pediatric: 
a)  In a 6-week, placebo-controlled trial in adolescents 13 to 17 years of age, oral aripiprazole at doses of 10 
placebo in the treatment of schizophrenia. Study patients (n=302) were outpatients who met the Diagnostic a
edition) criteria for schizophrenia and had a baseline Positive and Negative Syndrome Scale (PANSS) score 
fixed daily doses of aripiprazole 10 mg, aripiprazole 30 mg, or placebo. Aripiprazole was initiated at 2 mg/day
and 11 days for the 10-mg and 30-mg groups, respectively. The mean improvement in PANSS total score fro
superior in both aripiprazole groups compared to placebo. The 30 mg/day dose was not found to be more effi
most common treatment-related adverse events with a possible dose-response relationship were extrapyram
21.6%; placebo, 5%); somnolence (incidence: 10 mg, 11%; 30 mg, 21.6%; placebo, 6%); and tremor (inciden
(Prod Info ABILIFY(R) oral tablets, oral solution, IM injection, DISCMELT(TM) orally disintegrating tablets, 20

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Chlorpromazine 

Haloperidol 

Olanzapine 

Perphenazine 

 
4.6.A   Chlorpromazine 

 
4.6.A.1   Schizophrenia 

a)  Based upon comparisons of minimum effective dosages identified in placebo- controlled, fixed-dose and f
minimum effective dose of aripiprazole was 15 milligrams/day (equivalent to chlorpromazine 200 milligrams/d

 
4.6.B   Haloperidol 

 
4.6.B.1   Schizophrenia 

a)  SUMMARY: Aripiprazole (up to 30 mg daily) and haloperidol (up to 20 mg daily) appear similarly effective 
schizophrenia or schizoaffective disorder; adverse effects may be less with aripiprazole. 
b)  Haloperidol 5 to 20 mg daily, but not aripiprazole (5 to 30 mg daily), was superior to placebo with respect t
study involving acutely relapsed inpatients with DSM-III/IV schizophrenia (n=103). Both haloperidol and aripip
responder analysis based on CGI-severity scores (Prod Info Abilify(TM), 2002). 
c)  In a placebo-controlled, phase III study involving relapsed schizophrenic or schizoaffective patients (n=414
haloperidol 10 mg daily (fixed doses) were each statistically superior to placebo with regard to changes in PA
responder analysis (a 30% reduction in PANSS-total scores from baseline at last visit), each dose of aripipraz
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placebo, whereas haloperidol was not. There was evidence of better tolerability with aripiprazole compared to
extrapyramidal effects, prolactin increases, weight increase). Extrapyramidal symptoms were reportedly simil
patients receiving aripiprazole discontinued treatment due to adverse events compared to haloperidol and pla
did not report statistical comparisons of aripiprazole and haloperidol for any parameter (efficacy versus basel
data revealed only a small difference between the two drugs. Overall, this study does not provide evidence th
than haloperidol. 
d)  Results of phase II studies also suggested fewer adverse effects with aripiprazole compared to haloperido
studies, lower changes from baseline in Simpson-Angus Scale scores (parkinsonian symptoms) and less req
all doses of aripiprazole (2, 10, or 30 mg daily) than with haloperidol 10 mg daily; prolactin levels were not inc
significant increases with haloperidol, and significantly less weight gain was evident in the aripiprazole groups
not presented. 

 
4.6.C   Olanzapine 

 
4.6.C.1   Schizophrenia 

a)  A trend toward greater improvement in some areas of neurocognitive function (eg, verbal learning, workin
mg daily compared to olanzapine 15 mg daily in a randomized study (n=256) (Kern et al, 2001). However, a p
study are unavailable (unpublished). 

 
4.6.D   Perphenazine 

 
4.6.D.1   Schizophrenia, Treatment resistant 

a)  Both aripiprazole and perphenazine improved symptoms associated with treatment-resistant schizophreni
study. Patients (n=416) with treatment-resistant schizophrenia (ie, failure of at least 2 trials of antipsychotic th
last 2 years) with a Positive and Negative Syndrome Scale (PANSS) total score of at least a 75, a score grea
of conceptual disorganization, suspiciousness, hallucinatory behavior, or delusions, and a Clinical Global Imp
or greater. After a 2-day washout period, patients entered a 4 to 6 week open-label treatment phase receiving
or risperidone 2 to 8 mg/day to confirm treatment resistance. At the end of this open-label screening period, 3
washout period then were randomized to 6 weeks of treatment with aripiprazole 15 to 30 mg/day or perphena
was mean change in PANSS score during the 6-week double-blind treatment period. In the aripiprazole group
9.8 points (95% confidence interval (CI), -13.2 to -6.3) from a mean total baseline score of 97.5 (95% CI, 95 t
decrease in PANSS total score was 10.5 points (95% CI, -14 to -7) from a mean total baseline score of 99.5 (
groups was not statistically significant (p-value not reported). At the end of 6 weeks, 27% (40/150) of patients
of patients responded to perphenazine treatment, with response defined as at least a 30% decrease in PANS
Extrapyramidal symptoms were reported in 13.7% (n=21) of patients in the aripiprazole group and 19.4% (n=
Serious adverse events were reported in 21% (n=32) and 17% (n=24) of patients treated with aripiprazole an
common being psychosis (9.8% and 6.3%, respectively) (Kane et al, 2007). 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Central Nervous System Agent 
CNS Stimulant 

2)  Dosing Information 
a)  Adult 

1)  Attention deficit hyperactivity disorder 
a)  extended-release, 20 mg ORALLY daily (Prod Info ADDERALL XR(R) extended-release oral capsules, 2006)

2)  Narcolepsy 
a)  immediate-release, 5 to 60 mg/day ORALLY in divided doses (Prod Info ADDERALL(R) oral tablets, 2006)

b)  Pediatric 
1)  (immediate-release) not FDA approved in children under 3 years of age with attention deficit hyperactivity disorder (Prod Info ADDERALL(R)
2006) 
2)  (extended-release) not FDA approved in children under 6 years of age with attention deficit hyperactivity disorder (Prod Info ADDERALL XR(R) extended
release oral capsules, 2006) 

a)  Attention deficit hyperactivity disorder 
1)  immediate release (age 3 to 5 yr), initial 2.5 mg ORALLY every morning; may increase daily dose in 2.5 mg increments at weekly intervals until 
optimal response (Prod Info ADDERALL(R) oral tablets, 2006) 
2)  immediate release (age 6 yr and older), initial 5 mg ORALLY once or twice daily; may increase daily dose in 5 mg increments at weekly
optimal response; give first dose in the morning and subsequent doses at 4 to 6 hour intervals; MAX 40 mg/day (Prod Info
2006) 
3)  extended release (6 to 12 yr), initial 10 mg ORALLY every morning (alternatively, 5 mg/day if appropriate); may increase daily dose in 5 to 10 mg 
increments at weekly intervals until optimal response; MAX 30 mg/day (Prod Info ADDERALL XR(R) extended
4)  extended release (13 to 17 yr), initial 10 mg ORALLY every morning; may increase to 20 mg/day after 1 week (Prod Info ADDERALL XR(R)
extended-release oral capsules, 2006) 

b)  Narcolepsy 
1)  immediate release (age 6 to 12 yr) initial, 5 mg ORALLY once daily; may increase daily dose in 5 mg increments at weekly intervals until optimal 
response (Prod Info ADDERALL(R) oral tablets, 2006) 
2)  immediate release (age 12 yr and older) initial, 10 mg ORALLY once daily; may increase daily dose in 10 mg increments at weekly intervals until 
optimal response (Prod Info ADDERALL(R) oral tablets, 2006) 

3)  Contraindications 
a)  advanced arteriosclerosis (Prod Info ADDERALL(R) oral tablets, 2006) 
b)  agitated states; may aggravate symptoms (Prod Info ADDERALL(R) oral tablets, 2006) 
c)  cardiovascular disease, symptomatic (Prod Info ADDERALL(R) oral tablets, 2006) 
d)  concomitant use of monoamine oxidase inhibitors (MAOI), or within 14 days of MAOI use; hypertensive crisis may result (Prod Info ADDERALL(R) oral tablets,
2006) 
e)  drug dependence, history of; potential for abuse (Prod Info ADDERALL(R) oral tablets, 2006) 
f)  glaucoma (Prod Info ADDERALL(R) oral tablets, 2006) 
g)  hypersensitivity/idiosyncrasy to sympathomimetic amines (Prod Info ADDERALL(R) oral tablets, 2006) 
h)  hypertension, moderate to severe (Prod Info ADDERALL(R) oral tablets, 2006) 
i)  hyperthyroidism (Prod Info ADDERALL(R) oral tablets, 2006) 

4)  Serious Adverse Effects 
a)  Cardiomyopathy 
b)  Cerebrovascular accident 
c)  Dead - sudden death 
d)  Mania 
e)  Myocardial infarction 
f)  Psychotic disorder 
g)  Seizure 

5)  Clinical Applications 
a)  FDA Approved Indications 

1)  Attention deficit hyperactivity disorder 
2)  Narcolepsy 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

    

DRUGDEX® Evaluations 
 

AMPHETAMINE/DEXTROAMPHETAMINE 
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Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product Index)
 
 1.2   Storage and Stability 

A)  Preparation 
1)  Oral 

a)  Give first dose (immediate-release) on awakening, and additional doses at 4 to 6-hour intervals. Avoid late evening doses due to resulting insomnia (Prod 
Info ADDERALL(R) oral tablets, 2006; Prod Info ADDERALL(R) XR extended release oral capsule, 2005). 
b)  Extended-release capsules may be swallowed whole with or without food. The entire capsule contents may be sprinkled on applesauce and consumed 
immediately; the applesauce with sprinkled beads should be consumed in its entirety without chewing. Do not divide the dose of a single capsule (Prod Info 
ADDERALL(R) XR extended release oral capsule, 2005). 

 
 1.3   Adult Dosage 

 
1.3.1   Normal Dosage 

 
1.3.1.A   Oral route 

Attention deficit hyperactivity disorder 

Narcolepsy 

 
1.3.1.A.1   Attention deficit hyperactivity disorder 

a)  Extended-Release 
1)  The recommended initial dose for patients with attention deficit hyperactivity disorder is 20 milligrams orally per day (Prod Info ADDERALL XR(R) 
extended-release oral capsules, 2006). 

 
1.3.1.A.2   Narcolepsy 

a)  The recommended dose of immediate-release tablets is 5 to 60 milligrams/day ORALLY in divided doses (Prod Info ADDERALL(R) oral tablets,
2006). 

 
 1.4   Pediatric Dosage 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Oral route 

Attention deficit hyperactivity disorder 

Narcolepsy 

 
1.4.1.A.1   Attention deficit hyperactivity disorder 

a)  Immediate-Release 
1)  For children aged 3 to 5 years, the recommended initial dose of immediate-release tablets is 2.5 milligrams (mg) orally every morning. Dose may 
be increased in 2.5-mg increments at weekly intervals until optimal response (Prod Info ADDERALL(R) oral tablets, 2006).
2)  For children aged 6 years and older, the recommended initial dose of immediate-release is 5 milligrams (mg) orally once or twice daily; with dose 
increase in 5-mg increments at weekly intervals until optimal response, up to 40 mg/day. Give first dose in the morning and subsequent doses at 4 
to 6 hour intervals (Prod Info ADDERALL(R) oral tablets, 2006). 

b)  Extended-Release 
1)  For children 6 years of age and older, the starting dose of extended-release amphetamine/dextroamphetamine is 10 milligrams (mg) once daily 
in the morning. Doses may be increased by 10 mg at weekly intervals to a MAXIMUM dose of 30 mg/day taken once daily (Prod Info ADDERALL 
XR(R) extended-release oral capsules, 2006).  
2)  For patients using immediate-release tablets, they should be switched to the same total daily dose of extended
taken once daily in the morning (Prod Info Adderall XR(TM), 2001). 

 
1.4.1.A.2   Narcolepsy 

a)  Immediate-Release 
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1)  For children aged 6 to 12 years, the recommended initial dose of immediate-release tablets is 5 milligrams (mg) ORALLY once daily. Dose may 
be increased in 5-mg increments at weekly intervals until optimal response (Prod Info ADDERALL(R) oral tablets, 2006).
2)  For children aged 12 years and older, the recommended initial dose of immediate-release tablet is 10 milligrams (mg) ORALLY once daily; with 
dose increase in 10-mg increments at weekly intervals until optimal response. Take first dose on awakening and additional doses at 4 to 6 hours 
intervals (Prod Info ADDERALL(R) oral tablets, 2006). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Oral (Tablet; Capsule, Extended Release) 

a)  Amphetamines have a high potential for abuse. Administration of amphetamines for prolonged periods of time may lead to drug dependence and must be 
avoided. Particular attention should be paid to the possibility of subjects obtaining amphetamines for non-therapeutic use or distribution to others,
should be prescribed or dispensed sparingly. 
b)  Misuse of amphetamine may cause sudden death and serious cardiovascular adverse events (Prod Info ADDERALL(R) oral tablets, 2006).

 
 3.1   Contraindications 

A)  advanced arteriosclerosis (Prod Info ADDERALL(R) oral tablets, 2006) 
B)  agitated states; may aggravate symptoms (Prod Info ADDERALL(R) oral tablets, 2006) 
C)  cardiovascular disease, symptomatic (Prod Info ADDERALL(R) oral tablets, 2006) 
D)  concomitant use of monoamine oxidase inhibitors (MAOI), or within 14 days of MAOI use; hypertensive crisis may result (Prod Info ADDERALL(R) oral tablets,
2006) 
E)  drug dependence, history of; potential for abuse (Prod Info ADDERALL(R) oral tablets, 2006) 
F)  glaucoma (Prod Info ADDERALL(R) oral tablets, 2006) 
G)  hypersensitivity/idiosyncrasy to sympathomimetic amines (Prod Info ADDERALL(R) oral tablets, 2006) 
H)  hypertension, moderate to severe (Prod Info ADDERALL(R) oral tablets, 2006) 
I)  hyperthyroidism (Prod Info ADDERALL(R) oral tablets, 2006) 

 
 3.2   Precautions 

A)  amphetamine misuse; may cause sudden death and serious cardiovascular events (Prod Info ADDERALL(R) oral tablets, 2006)
B)  drug dependence, history of; potential for abuse (Prod Info ADDERALL(R) oral tablets, 2006) 
C)  bipolar disorder, comorbid; may precipitate a mixed/manic episode (Prod Info ADDERALL(R) oral tablets, 2006) 
D)  cardiovascular conditions which may be compromised by increases in blood pressure or heart rate (e.g., pre-existing hypertension, heart failure, recent myocardial 
infarction, or ventricular arrhythmia) (Prod Info ADDERALL(R) oral tablets, 2006) 
E)  EEG abnormalities, especially with history of; may lower convulsive threshold (Prod Info ADDERALL(R) oral tablets, 2006)
F)  psychosis, pre-existing; may exacerbate symptoms of behavior disturbance and thought disorder (Prod Info ADDERALL(R) oral tablets, 2006)
G)  seizures, especially with a history of; may lower convulsive threshold (Prod Info ADDERALL(R) oral tablets, 2006) 
H)  structural cardiac abnormalities/conditions, serious, especially in children and adolescents; sudden death has been reported with CNS
Info ADDERALL(R) oral tablets, 2006) 
I)  tics, motor and phonic, history of; risk of exacerbation (Prod Info ADDERALL(R) oral tablets, 2006) 
J)  Tourette's syndrome, history of; risk of exacerbation (Prod Info ADDERALL(R) oral tablets, 2006) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Neurologic Effects 

Psychiatric Effects 
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3.3.1   Cardiovascular Effects 

Cardiomyopathy 

Chest pain 

Dead - sudden death 

Hypertension 

Myocardial infarction 

Palpitations 

Tachycardia 

 
3.3.1.A   Cardiomyopathy 

1)  Cardiomyopathy has been associated with chronic amphetamine use (Prod Info ADDERALL(R) oral capsules, 2007) (Prod Info ADDERALL XR(R) 
extended-release oral capsules, 2007). 

 
3.3.1.B   Chest pain 

1)  In a placebo controlled, 4-week, study of adults with ADHD, 0.5% of 191 patients discontinued Adderall XR due to chest pain. Patients who develop 
symptoms such as exertional chest pain, unexplained syncope, or other symptoms suggestive of cardiac disease during stimulant treatment should undergo 
a prompt cardiac evaluation (Prod Info ADDERALL XR(R) extended-release oral capsules, 2007). 

 
3.3.1.C   Dead - sudden death 

1)  Incidence: rare 
2)  Children and Adolescents - With Preexisting Cardiac Risk 

a)  Sudden death has been reported in children and adolescents with structural cardiac abnormalities or other serious heart problems taking stimulant 
medications at usual doses. Patients, including adults with serious structural or other cardiac abnormalities (eg, cardiomyopathy, heart rhythm
abnormalities) should generally not be treated with stimulant medications. A cardiac evaluation (eg, electrocardiogram, echocardiogram) should be
performed in any patient experiencing exertional chest pain, unexplained syncope, or other symptoms indicative of cardiac disease (Prod Info
ADDERALL(R) oral capsules, 2007; Prod Info ADDERALL XR(R) extended-release oral capsules, 2007).

3)  Children and Adolescents - Healthy 
a)  A retrospective, case-controlled study examines the association between stimulant medication, including amphetamine/dextroamphetamine 
combination drugs, and unexplained sudden death in healthy children and adolescents. In a collection of data from state vital statistics and surveys 
across the United States, 564 cases of sudden death in children and adolescents between the ages of 7 to 19 years were matched and compared with 
564 youngsters who died as passengers in motor vehicle accidents. The study determined that 1.8% (n=10) of youths who experienced sudden 
unexplained deaths were taking stimulant medication compared with only 0.4% (n=2) of youths in the motor vehicle accident group (odds ratio (OR), 7.4; 
95% CI, 1.4 to 74.9; p=0.02). Limitations to this study included the time lag between the youths stimulant medication use and when the data was
collected, family recall of information regarding clinical diagnoses, inconsistent postmortem inquiry, and the exclusion of deaths in youth with
conditions. The authors stated that this finding should be considered when evaluating the overall risk and benefit of stimulant
and adolescents (Gould et al, 2009). Given the limitations of this study, the U.S. Food and Drug Administration is unable
benefits associated with stimulant medications (US Food and Drug Administration, 2009). 

 
3.3.1.D   Hypertension 

1)  Incidence: 7% to 22%, pediatric (Prod Info ADDERALL XR(R) extended-release oral capsules, 2007) 
2)  An average elevation of blood pressure of 2 to 4 mmHg has been reported following administration of Adderall and
have larger increases. Larger increases in blood pressure should be monitored. Because stimulant medications can
with caution in patients with cardiac conditions which may be exacerbated by further blood pressure increases (eg, preexisting hypertension, heart failure, 
recent myocardial infarction, ventricular arrhythmia) (Prod Info ADDERALL(R) oral capsules, 2007; Prod Info ADDERALL XR(R) extended
capsules, 2007). 
3)  A 4-week controlled study was conducted in adolescents with ADHD. Isolated systolic blood pressure elevations (15 mmHg or more) were observed in 7% 
of patients in the Adderall XR treatment group compared to 11% of placebo-treated patients. Isolated diastolic blood pressure elevations (8 mmHg or more) 
were observed in 22% of patients in the Adderall XR treatment group compared to 25% of placebo-treated patients (Prod Info ADDERALL XR(R) extended
release oral capsules, 2007). 
4)  A single-dose study of 23 adolescents showed isolated increases in systolic blood pressure in patients treated with Adderall XR 10 mg (12%) and in 
patients treated with Adderall XR 20 mg (35%). All increases were transitory, appeared maximal at 2 to 4 hours post dose and not associated with symptoms 
(Prod Info ADDERALL XR(R) extended-release oral capsules, 2007). 

 
3.3.1.E   Myocardial infarction 

1)  Myocardial infarction has been reported in adults receiving amphetamine therapy at normal doses. Patients, including adults with serious structural or 
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other cardiac abnormalities (eg, cardiomyopathy, heart rhythm abnormalities) should generally not be treated with stimulant medications. A cardiac
(eg, electrocardiogram, echocardiogram) should be performed in any patient experiencing exertional chest pain, unexplained syncope, or
indicative of cardiac disease (Prod Info ADDERALL(R) oral capsules, 2007; Prod Info ADDERALL XR(R) extended

 
3.3.1.F   Palpitations 

1)  Palpitation has been associated with amphetamine use (Prod Info ADDERALL(R) oral capsules, 2007; Prod Info ADDERALL XR(R) extended
capsules, 2007). 

 
3.3.1.G   Tachycardia 

1)  Incidence: 6% (Prod Info ADDERALL XR(R) extended-release oral capsules, 2007) 
2)  Average heart rate increases of 3 to 6 bpm have been reported with stimulant medications. Patients should be
Because stimulant medications can cause increases in blood pressure, use with caution in patients with cardiac conditions which may be exacerbated by 
further blood pressure increases (eg, preexisting hypertension, heart failure, recent myocardial infarction, ventricular arrhythmia) (Prod Info ADDERALL XR
(R) extended-release oral capsules, 2007). 
3)  Tachycardia has been reported in 6% of patients in the Adderall XR treatment group (n=191) compared to 3% of patients in the placebo group
randomized, double-blind, placebo-controlled, parallel-group study conducted in adults with ADHD (Prod Info ADDERALL XR(R)
capsules, 2007). Tachycardia has been reported with Adderall also (Prod Info ADDERALL(R) oral capsules, 2007).

 
3.3.3   Endocrine/Metabolic Effects 

 
3.3.3.A   Weight loss 

1)  Incidence: 4% to 9%, pediatric; 11%, adults (Prod Info ADDERALL XR(R) extended-release oral capsules, 2007)
2)  Weight loss has occurred in 4% of pediatric patients in the Adderall XR treatment group (n=374) compared to 0% of patients in the placebo group (n=210) 
in a randomized, double-blind, placebo-controlled, parallel-group study conducted in children ages 6 to 12 with ADHD (Prod Info ADDERALL XR(R) 
extended-release oral capsules, 2007). 
3)  Weight loss has occurred in 9% of patients in the Adderall XR treatment group (n=233) compared to 0% of patients in the placebo group (n=54) in a 
randomized, double-blind, placebo-controlled, multicenter, parallel-group study conducted in adolescents ages 13 to 17 with ADHD (Prod Info ADDERALL 
XR(R) extended-release oral capsules, 2007). 
4)  Weight loss has occurred in 11% of patients in the Adderall XR treatment group (n=191) compared to 0% of patients in the placebo group (n=64) in a
randomized, double-blind, placebo-controlled, parallel-group study conducted in adults with ADHD (Prod Info ADDERALL XR(R) extended
capsules, 2007). 

 
3.3.4   Gastrointestinal Effects 

Abdominal pain 

Loss of appetite 

Xerostomia 

 
3.3.4.A   Abdominal pain 

1)  Incidence: 11% to 14%, pediatrics (Prod Info ADDERALL XR(R) extended-release oral capsules, 2007) 
2)  Abdominal pain has occurred in 14% of pediatric patients in the Adderall XR treatment group (n=374) compared to
(n=210) in a randomized, double-blind, placebo-controlled, parallel-group study conducted in children ages 6 to 12 with ADHD (Prod Info ADDERALL XR(R) 
extended-release oral capsules, 2007). 
3)  Abdominal pain has been reported in 11% of patients in the Adderall XR treatment group (n=233) compared to 2% of patients in the placebo group (n=54) 
in a randomized, double-blind, placebo-controlled, multicenter, parallel-group study conducted in adolescents ages 13 to 17 with ADHD (Prod Info 
ADDERALL XR(R) extended-release oral capsules, 2007). 

 
3.3.4.B   Loss of appetite 

1)  Incidence: 22% to 36% (Prod Info ADDERALL XR(R) extended-release oral capsules, 2007) 
2)  Loss of appetite has been reported in 22% (n=374) of pediatric patients in the Adderall XR treatment group
placebo group (n=210) in a randomized, double-blind, placebo-controlled, parallel-group study conducted in children ages 6 to 12 with ADHD (Prod Info 
ADDERALL XR(R) extended-release oral capsules, 2007). 
3)  Loss of appetite has been reported in 36% of patients in the Adderall XR treatment group (n=233) compared to 2% of patients in the placebo group
in a randomized, double-blind, placebo-controlled, multicenter, parallel-group study conducted in adolescents ages 13 to 17 with ADHD
ADDERALL XR(R) extended-release oral capsules, 2007). 
4)  Loss of appetite has been reported in 33% of patients in the Adderall XR treatment group (n=191) compared to 3%
in a randomized, double-blind, placebo-controlled, parallel-group study conducted in adults with ADHD (Prod Info ADDERALL XR(R) extended
capsules, 2007). 

 
3.3.4.C   Xerostomia 

1)  Incidence: 35% (Prod Info ADDERALL XR(R) extended-release oral capsules, 2007) 
2)  Aptyalism has been reported in 35% of patients in the Adderall XR treatment group (n=191) compared to 5% of
randomized, double-blind, placebo-controlled, parallel-group study conducted in adults with ADHD (Prod Info ADDERALL XR(R) extended
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capsules, 2007). 
 
3.3.9   Neurologic Effects 

Central nervous system stimulation, Overstimulation 

Cerebrovascular accident 

Gilles de la Tourette's syndrome 

Headache 

Insomnia 

Seizure 

Tic 

Tremor 

 
3.3.9.A   Central nervous system stimulation, Overstimulation 

1)  Overstimulation has been associated with amphetamine use (Prod Info ADDERALL(R) oral capsules, 2007; Prod Info ADDERALL XR(R) extended
release oral capsules, 2007). 

 
3.3.9.B   Cerebrovascular accident 

1)  Cerebrovascular accident has been associated with amphetamine use (Prod Info ADDERALL(R) oral capsules, 2007; Prod Info ADDERALL XR(R) 
extended-release oral capsules, 2007). 

 
3.3.9.C   Gilles de la Tourette's syndrome 

1)  Summary 
a)  Exacerbation of Tourette's syndrome has been reported following administration of amphetamines (Prod Info ADDERALL(R) oral capsules, 2007; 
Prod Info ADDERALL XR(R) extended-release oral capsules, 2007). 

 
3.3.9.D   Headache 

1)  Incidence: 26% (Prod Info ADDERALL XR(R) extended-release oral capsules, 2007) 
2)  Headache has been reported in 26% of patients in the Adderall XR treatment group (n=191) compared to 13% of
randomized, double-blind, placebo-controlled, parallel-group study conducted in adults with ADHD (Prod Info ADDERALL XR(R) extended
capsules, 2007). 

 
3.3.9.E   Insomnia 

1)  Incidence: 12% to 17%, pediatric; 27%, adults (Prod Info ADDERALL XR(R) extended-release oral capsules, 2007)
2)  Insomnia occurred in 17% of pediatric patients in the Adderall XR treatment group (n=374) compared to 2% of patients in the placebo group (n=210) in a 
randomized, double-blind, placebo-controlled, parallel-group study conducted in children ages 6 to 12 with ADHD (Prod Info ADDERALL XR(R) extended
release oral capsules, 2007). 
3)  Insomnia occurred in 12% of patients in the Adderall XR treatment group (n=233) compared to 4% of patients in the placebo group (n=54) in a 
randomized, double-blind, placebo-controlled, multicenter, parallel-group study conducted in adolescents ages 13 to 17 with ADHD (Prod Info ADDERALL 
XR(R) extended-release oral capsules, 2007). 
4)  Insomnia was reported in 27% of patients in the Adderall XR treatment group (n=191) compared to 13% of patients in the placebo group
randomized, double-blind, placebo-controlled, parallel-group study conducted in adults with ADHD (Prod Info ADDERALL XR(R)
capsules, 2007). 

 
3.3.9.F   Seizure 

1)  Some clinical evidence suggests patients with a history of seizures or EEG abnormalities may have a lower threshold for convulsions. Adderall or Adderall 
XR should be discontinued if seizures are present (Prod Info ADDERALL(R) oral capsules, 2007; Prod Info ADDERALL XR(R) extended
capsules, 2007). 

 
3.3.9.G   Tic 

1)  Exacerbation of motor and phonic tics has been reported following administration of amphetamines (Prod Info ADDERALL(R) oral capsules, 2007) (Prod 
Info ADDERALL XR(R) extended-release oral capsules, 2007). 

 
3.3.9.H   Tremor 

1)  Tremors have been reported following administration of amphetamines (Prod Info ADDERALL(R) oral capsules, 2007; Prod Info ADDERALL XR(R) 
extended-release oral capsules, 2007). 
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3.3.12   Psychiatric Effects 

Dysphoric mood 

Euphoria 

Feeling nervous 

Mania 

Psychotic disorder 

Restlessness 

 
3.3.12.A   Dysphoric mood 

1)  Dysphoria has been associated with amphetamine use (Prod Info ADDERALL(R) oral capsules, 2007; Prod Info ADDERALL XR(R) extended
capsules, 2007). 

 
3.3.12.B   Euphoria 

1)  Euphoria has been associated with amphetamine use (Prod Info ADDERALL(R) oral capsules, 2007; Prod Info ADDERALL XR(R) extended
capsules, 2007). 

 
3.3.12.C   Feeling nervous 

1)  Incidence: 6% (Prod Info ADDERALL XR(R) extended-release oral capsules, 2007) 
2)  Nervousness has been reported in 6% of pediatric patients in the Adderall XR treatment group (n=374) compared to
(n=210) in a randomized, double-blind, placebo-controlled, parallel-group study conducted in children ages 6 to
extended-release oral capsules, 2007). 
3)  Nervousness has been reported in 6% of patients in the Adderall XR treatment group (n=233) compared to 6% of
a randomized, double-blind, placebo-controlled, multicenter, parallel-group study conducted in adolescents ages 13 to 17 with ADHD (Prod Info ADDERALL 
XR(R) extended-release oral capsules, 2007). 

 
3.3.12.D   Mania 

1)  In a review of 49 randomized, controlled pediatric ADHD clinical trials involving pscyhostimulant medications (atomoxetine hydrochloride, methylphenidate
hydrochloride, modafinil and dextromethylphenidate hydrochloride), the rate of psychosis/mania events in pediatric subjects receiving active drug
(95% CI, 0.74 to 2.65) per 100 person-years, with no comparable adverse events recorded in the placebo group. A request from the US Food
Administration to manufacturers of marketed ADHD drugs for submission of postmarketing case reports of psychosis or mania events
2005, yielded a total of 865 reports (pediatrics and adults) in which signs and/or symptoms of psychoses or mania were
involved pediatric subjects, with almost half of the reports in children 10 years-old or younger, and approximately
similar psychiatric conditions. Visual and/or tactile sensations of insects, snakes, or worms were commonly reported. Positive rechallenge was reported for 
each of the psychostimulant medications (methylphenidate hydrochloride, atomoxetine hydrochloride, and mixed salts of a single entity amphetamine 
product) included in the analysis; and in many cases a strong temporal association was identified. The onset of psychiatric symptoms ranged from days to
weeks, but in some cases it was months or years from the start of ADHD treatment and symptom onset (Mosholder et al, 2009).

 
3.3.12.E   Psychotic disorder 

1)  In a review of 49 randomized, controlled pediatric ADHD clinical trials involving pscyhostimulant medications (atomoxetine hydrochloride, methylphenidate
hydrochloride, modafinil and dextromethylphenidate hydrochloride), the rate of psychosis/mania events in pediatric subjects receiving active drug
(95% CI, 0.74 to 2.65) per 100 person-years, with no comparable adverse events recorded in the placebo group. A request from the US Food
Administration to manufacturers of marketed ADHD drugs for submission of postmarketing case reports of psychosis or mania events
2005, yielded a total of 865 reports (pediatrics and adults) in which signs and/or symptoms of psychoses or mania were
involved pediatric subjects, with almost half of the reports in children 10 years-old or younger, and approximately
similar psychiatric conditions. Visual and/or tactile sensations of insects, snakes, or worms were commonly reported. Positive rechallenge was reported for 
each of the psychostimulant medications (methylphenidate hydrochloride, atomoxetine hydrochloride, and mixed salts of a single entity amphetamine 
product) included in the analysis; and in many cases a strong temporal association was identified. The onset of psychiatric symptoms ranged from days to
weeks, but in some cases it was months or years from the start of ADHD treatment and symptom onset (Mosholder et al, 2009).
2)  Psychotic or manic symptoms may occur among patients without prior history of psychosis, or may worsen among those with preexisting
Chronic intoxication may result in severe psychosis, often similar to schizophrenia. Symptoms of psychosis or mania occurred in about
(4/3482) exposed to methylphenidate or amphetamine for several weeks at usual doses, in a pooled analysis of multiple short
studies (Prod Info ADDERALL XR(R) extended-release oral capsules, 2007). 

 
3.3.12.F   Restlessness 

1)  Restlessness has been associated with amphetamine use (Prod Info ADDERALL(R) oral capsules, 2007; Prod Info ADDERALL XR(R) extended
oral capsules, 2007). 
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 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 
A)  Teratogenicity/Effects in Pregnancy 

1)  Amphetamine 
a)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info ADDERALL XR(R) oral capsules, 2007) (All Trimesters)

1)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) and there are no controlled studies in 
women or studies in women and animals are not available. Drugs should be given only if the potential benefit justifies the potential risk to the

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
b)  Crosses Placenta: Yes 
c)  Clinical Management 

1)  Because there is evidence of developmental and behavioral adverse effects in humans and animals following amphetamine use (Prod Info 
ADDERALL XR(R) oral capsules, 2007; Eriksson & Zetterstrom, 1994a; Levin, 1971a), amphetamines should be used during pregnancy only if the 
potential benefit to the mother outweighs the potential risk to the fetus (Prod Info ADDERALL XR(R) oral capsules, 2007).

d)  Literature Reports 
1)  There are no adequate and well-controlled studies in pregnant women. There has been one report of severe congenital bony deformity, tracheo
esophageal fistula, and anal atresia (vater association) in a baby born following maternal exposure to dextroamphetamine with lovastatin during the first 
trimester of pregnancy. The risk of premature delivery and low birth weight is increased in infants born to mothers dependent on amphetamines. These
infants may also experience symptoms of withdrawal as demonstrated by dysphoria, including agitation, and significant lassitude (Prod Info
XR(R) oral capsules, 2007). A statistically significant correlation between aggressive behavior and amphetamine exposure during
reported (Eriksson & Zetterstrom, 1994a). 
2)  Eleven infants were born with biliary atresia to mothers who had taken amphetamines in various doses during the
development of a biliary tree). In a controlled group of 50 normal infants, it was noted that 3 of 50 mothers
3)  A large prospective, observational study of pregnancy and child development was undertaken related to anorectic drugs (amphetamines and 
phenmetrazine) prescribed to gravid women during different stages of pregnancy and evaluated for their teratogenicity. The severe congenital anomaly 
rate (SCA) per 100 live-born children at age 5 years did not differ from the SCA rate of the group of children whose mothers did not use these drugs.
There was, however, an excess of oral clefts in the infants of mothers who had amphetamines prescribed in the first 55 days from the last menstrual
period. A rough test of efficacy of anorectic drugs was made by comparing mean weight gain in 4-week periods before and after the prescription; it
showed only short-term and limited reduction of weight gain (Milkovich & Van Den Berg, 1977a). 
4)  In animal studies, there was no evidence of adverse effects on embryofetal morphological development or survival when a combination
amphetamine/dextroamphetamine product (amphetamine d- to l-enantiomer ratio of 3:1) was orally administered to pregnant rats and rabbits at
up to 6 mg/kg/day (1.5 times the maximum recommended human dose (MRHD) of 30 mg/day on a body surface area basis) and 16 mg/kg/day (8
the MRHD), respectively, throughout the period of organogenesis. Fetal malformations and death and severe maternal toxicity have been
mice following parenteral administration of d-amphetamine doses of 50 mg/kg/day (approximately 6 times the MRHD) or greater. In
term neurochemical and behavioral alterations (ie, learning and memory deficits, altered locomotor activity, and changes in
prenatal or early postnatal exposure to amphetamine (d- or d,l-), at doses similar to those used clinically (Prod
2007). 

e)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info ADDERALL XR(R) oral capsules, 2007) (All Trimesters)
1)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) and there are no controlled studies in 
women or studies in women and animals are not available. Drugs should be given only if the potential benefit justifies the potential risk to the

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
f)  Crosses Placenta: Yes 
g)  Clinical Management 

1)  Because there is evidence of developmental and behavioral adverse effects in humans and animals following amphetamine use (Prod Info 
ADDERALL XR(R) oral capsules, 2007; Eriksson & Zetterstrom, 1994a; Levin, 1971a), amphetamines should be used during pregnancy only if the 
potential benefit to the mother outweighs the potential risk to the fetus (Prod Info ADDERALL XR(R) oral capsules, 2007).

h)  Literature Reports 
1)  There are no adequate and well-controlled studies in pregnant women. There has been one report of severe congenital bony deformity, tracheo
esophageal fistula, and anal atresia (vater association) in a baby born following maternal exposure to dextroamphetamine with lovastatin during the first 
trimester of pregnancy. The risk of premature delivery and low birth weight is increased in infants born to mothers dependent on amphetamines. These
infants may also experience symptoms of withdrawal as demonstrated by dysphoria, including agitation, and significant lassitude (Prod Info
XR(R) oral capsules, 2007). A statistically significant correlation between aggressive behavior and amphetamine exposure during
reported (Eriksson & Zetterstrom, 1994a). 
2)  Eleven infants were born with biliary atresia to mothers who had taken amphetamines in various doses during the
development of a biliary tree). In a controlled group of 50 normal infants, it was noted that 3 of 50 mothers
3)  A large prospective, observational study of pregnancy and child development was undertaken related to anorectic drugs (amphetamines and 
phenmetrazine) prescribed to gravid women during different stages of pregnancy and evaluated for their teratogenicity. The severe congenital anomaly 
rate (SCA) per 100 live-born children at age 5 years did not differ from the SCA rate of the group of children whose mothers did not use these drugs.
There was, however, an excess of oral clefts in the infants of mothers who had amphetamines prescribed in the first 55 days from the last menstrual
period. A rough test of efficacy of anorectic drugs was made by comparing mean weight gain in 4-week periods before and after the prescription; it
showed only short-term and limited reduction of weight gain (Milkovich & Van Den Berg, 1977a). 
4)  In animal studies, there was no evidence of adverse effects on embryofetal morphological development or survival when a combination
amphetamine/dextroamphetamine product (amphetamine d- to l-enantiomer ratio of 3:1) was orally administered to pregnant rats and rabbits at
up to 6 mg/kg/day (1.5 times the maximum recommended human dose (MRHD) of 30 mg/day on a body surface area basis) and 16 mg/kg/day (8
the MRHD), respectively, throughout the period of organogenesis. Fetal malformations and death and severe maternal toxicity have been
mice following parenteral administration of d-amphetamine doses of 50 mg/kg/day (approximately 6 times the MRHD) or greater. In
term neurochemical and behavioral alterations (ie, learning and memory deficits, altered locomotor activity, and changes in
prenatal or early postnatal exposure to amphetamine (d- or d,l-), at doses similar to those used clinically (Prod
2007). 

2)  Dextroamphetamine 
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a)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info Dexedrine(R), 2002) (All Trimesters)
1)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) and there are no controlled studies in 
women or studies in women and animals are not available. Drugs should be given only if the potential benefit justifies the potential risk to the

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
b)  Crosses Placenta: Unknown 
c)  Clinical Management 

1)  Amphetamines are not recommended for use during pregnancy except possibly in the case of narcolepsy. When used for medical conditions for 
which the drug is indicated and according to established regimens, amphetamines are not expected to create a significant risk for fetal anomalies. 
However, maternal abuse of amphetamines does increase the potential risk of maternal, fetal, and neonatal morbidity. Although the existing data are
controversial, limited evidence suggests an increased incidence of cardiac defects and cleft palate in neonates born to mothers taking amphetamines
during pregnancy (Berkowitz et al, 1981). 

d)  Literature Reports 
1)  Eleven infants were born with biliary atresia to mothers who had taken amphetamines in various doses during the second and third trimesters (time of 
development of a biliary tree) (Levin, 1971). In a controlled group of 50 normal infants, it was noted that 3 of 50 mothers had taken
2)  A large prospective, observational study of pregnancy and child development was undertaken related to anorectic drugs (amphetamines and 
phenmetrazine) prescribed to gravid women during different stages of pregnancy and evaluated for their teratogenicity (Milkovich & Van Den Berg, 
1977). The severe congenital anomaly rate (SCA) per 100 live-born children at age 5 years did not differ from the SCA rate of the group of children 
whose mothers did not use these drugs. There was, however, an excess of oral clefts in the offspring of mothers who had amphetamines prescribed in 
the first 55 days from the last menstrual period. A rough test of efficacy of anorectic drugs was made by comparing mean weight gain in 4
before and after the prescription; it showed only short-term and limited reduction of weight gain. 
3)  In a further report, clinicians evaluated the outcome of pregnancy in 52 women who had abused intravenous
throughout pregnancy, with results being compared to a control group of 52 nonabusing women (Little et al, 1988).
circumference was decreased significantly in neonates born to mothers abusing methamphetamine during
congenital anomalies was not increased significantly compared to the control group. 
4)  A statistically significant correlation between aggressive behavior and amphetamine exposure during fetal life has been reported
Zetterstrom, 1994). 

e)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info Dexedrine(R), 2002) (All Trimesters)
1)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) and there are no controlled studies in 
women or studies in women and animals are not available. Drugs should be given only if the potential benefit justifies the potential risk to the

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
f)  Crosses Placenta: Unknown 
g)  Clinical Management 

1)  Amphetamines are not recommended for use during pregnancy except possibly in the case of narcolepsy. When used for medical conditions for 
which the drug is indicated and according to established regimens, amphetamines are not expected to create a significant risk for fetal anomalies. 
However, maternal abuse of amphetamines does increase the potential risk of maternal, fetal, and neonatal morbidity. Although the existing data are
controversial, limited evidence suggests an increased incidence of cardiac defects and cleft palate in neonates born to mothers taking amphetamines
during pregnancy (Berkowitz et al, 1981). 

h)  Literature Reports 
1)  Eleven infants were born with biliary atresia to mothers who had taken amphetamines in various doses during the second and third trimesters (time of 
development of a biliary tree) (Levin, 1971). In a controlled group of 50 normal infants, it was noted that 3 of 50 mothers had taken
2)  A large prospective, observational study of pregnancy and child development was undertaken related to anorectic drugs (amphetamines and 
phenmetrazine) prescribed to gravid women during different stages of pregnancy and evaluated for their teratogenicity (Milkovich & Van Den Berg, 
1977). The severe congenital anomaly rate (SCA) per 100 live-born children at age 5 years did not differ from the SCA rate of the group of children 
whose mothers did not use these drugs. There was, however, an excess of oral clefts in the offspring of mothers who had amphetamines prescribed in 
the first 55 days from the last menstrual period. A rough test of efficacy of anorectic drugs was made by comparing mean weight gain in 4
before and after the prescription; it showed only short-term and limited reduction of weight gain. 
3)  In a further report, clinicians evaluated the outcome of pregnancy in 52 women who had abused intravenous
throughout pregnancy, with results being compared to a control group of 52 nonabusing women (Little et al, 1988).
circumference was decreased significantly in neonates born to mothers abusing methamphetamine during
congenital anomalies was not increased significantly compared to the control group. 
4)  A statistically significant correlation between aggressive behavior and amphetamine exposure during fetal life has been reported
Zetterstrom, 1994). 

B)  Breastfeeding 
1)  Amphetamine 

a)  American Academy of Pediatrics Rating: Drugs of abuse for which adverse effects on the infant during breastfeeding have been reported. (Anon,
b)  Thomson Lactation Rating: Infant risk has been demonstrated. 

1)  Evidence and/or expert consensus has demonstrated harmful infant effects when used during breastfeeding. An alternative to this drug should be 
prescribed or patients should be advised to discontinue breastfeeding. 

c)  Clinical Management 
1)  Amphetamines have been shown to be excreted in human breast milk (Prod Info ADDERALL XR(R) oral capsules, 2007; Bartu et al, 2009; Steiner et 
al, 1984). Adverse effects reported in exposed infants include irritability and poor sleeping patterns (Prod Info ADDERALL XR(R) oral capsules, 2007). 
Therefore, nursing mothers who are using amphetamines should be advised to avoid nursing (Prod Info ADDERALL XR(R) oral capsules,

d)  Literature Reports 
1)  Two case reports described methylamphetamine and amphetamine exposure in 4- and 2-month-old nursing infants following recreational use of 
methylamphetamine by the 2 mothers ages 29 and 26 years, respectively, who were recruited from the intervention arm of the randomized, controlled 
HIT trial. The women self-injected a single methylamphetamine dose of unknown purity and quantity. Four hours following drug use, urine samples were 
collected. A 5- to 10-mL breast milk sample was collected just prior to drug use and then in 2 to 6 hour intervals for 24 hours following 
methylamphetamine use. Methylamphetamine and amphetamine were estimated using high-performance liquid chromatography. The primary compound 
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detected in the urine and breast milk of both subjects was methylamphetamine with a small quantity of amphetamine present. The approximate 
methylamphetamine and amphetamine half-lives were 13.6 and 43 hours, respectively, in subject 1, and 7.4 and 14 hours, respectively, in subject 2. The 
average concentration (Cavg) of methylamphetamine in the breast milk was 111 and 281 mcg/L for subjects 1 and 2, respectively, resulting in an 
absolute infant dose of 16.7 and 42.2 mcg/kg/day. The Cavg of amphetamine in the breast milk was 4 and 15 mcg/L for subjects 1 and 2, respectively,
resulting in an absolute infant dose of 0.8 and 2.5 mcg/kg/day (Bartu et al, 2009). 
2)  Concentrations of amphetamine were 3 and 7 times higher in breast milk than maternal plasma on the 10th and
respectively, following administration of amphetamine 20 mg daily to a nursing mother with narcolepsy. Amphetamine
in the urine of the infant. Although only a small fraction of maternal dose is expected to be transferred to the
that patients abstain from long-term nursing during amphetamine treatment (Steiner et al, 1984). 

e)  American Academy of Pediatrics Rating: Drugs of abuse for which adverse effects on the infant during breastfeeding have been reported. (Anon, 2001)
f)  Thomson Lactation Rating: Infant risk has been demonstrated. 

1)  Evidence and/or expert consensus has demonstrated harmful infant effects when used during breastfeeding. An alternative to this drug should be 
prescribed or patients should be advised to discontinue breastfeeding. 

g)  Clinical Management 
1)  Amphetamines have been shown to be excreted in human breast milk (Prod Info ADDERALL XR(R) oral capsules, 2007; Bartu et al, 2009; Steiner et 
al, 1984). Adverse effects reported in exposed infants include irritability and poor sleeping patterns (Prod Info ADDERALL XR(R) oral capsules, 2007). 
Therefore, nursing mothers who are using amphetamines should be advised to avoid nursing (Prod Info ADDERALL XR(R) oral capsules,

h)  Literature Reports 
1)  Two case reports described methylamphetamine and amphetamine exposure in 4- and 2-month-old nursing infants following recreational use of 
methylamphetamine by the 2 mothers ages 29 and 26 years, respectively, who were recruited from the intervention arm of the randomized, controlled 
HIT trial. The women self-injected a single methylamphetamine dose of unknown purity and quantity. Four hours following drug use, urine samples were 
collected. A 5- to 10-mL breast milk sample was collected just prior to drug use and then in 2 to 6 hour intervals for 24 hours following 
methylamphetamine use. Methylamphetamine and amphetamine were estimated using high-performance liquid chromatography. The primary compound 
detected in the urine and breast milk of both subjects was methylamphetamine with a small quantity of amphetamine present. The approximate 
methylamphetamine and amphetamine half-lives were 13.6 and 43 hours, respectively, in subject 1, and 7.4 and 14 hours, respectively, in subject 2. The 
average concentration (Cavg) of methylamphetamine in the breast milk was 111 and 281 mcg/L for subjects 1 and 2, respectively, resulting in an 
absolute infant dose of 16.7 and 42.2 mcg/kg/day. The Cavg of amphetamine in the breast milk was 4 and 15 mcg/L for subjects 1 and 2, respectively,
resulting in an absolute infant dose of 0.8 and 2.5 mcg/kg/day (Bartu et al, 2009). 
2)  Concentrations of amphetamine were 3 and 7 times higher in breast milk than maternal plasma on the 10th and
respectively, following administration of amphetamine 20 mg daily to a nursing mother with narcolepsy. Amphetamine
in the urine of the infant. Although only a small fraction of maternal dose is expected to be transferred to the
that patients abstain from long-term nursing during amphetamine treatment (Steiner et al, 1984). 

2)  Dextroamphetamine 
a)  Thomson Lactation Rating: Infant risk has been demonstrated. 

1)  Evidence and/or expert consensus has demonstrated harmful infant effects when used during breastfeeding. An alternative to this drug should be 
prescribed or patients should be advised to discontinue breastfeeding. 

b)  Clinical Management 
1)  Amphetamines are concentrated in human breast milk. Adverse effects reported in exposed infants include irritability and poor sleeping patterns 
(Anon, 2001). The manufacturer of Adderal(R) suggests that breastfeeding women taking amphetamines be counseled to refrain from nursing (Prod Info 
Adderal(R), 2003). 

c)  Literature Reports 
1)  One study reported that concentrations of amphetamine were 3 and 7 times higher in breast milk than plasma on the 10th and 42nd days after 
delivery, respectively, following administration of dextroamphetamine 20 mg daily to a nursing mother with narcolepsy (Steiner et al, 1984). No untoward 
effects occurred in the infant. Although only a small fraction of the maternal dose is expected to be transferred to the infant via breast milk, the authors
suggest that patients abstain from long-term nursing during amphetamine treatment. 

d)  Thomson Lactation Rating: Infant risk has been demonstrated. 
1)  Evidence and/or expert consensus has demonstrated harmful infant effects when used during breastfeeding. An alternative to this drug should be 
prescribed or patients should be advised to discontinue breastfeeding. 

e)  Clinical Management 
1)  Amphetamines are concentrated in human breast milk. Adverse effects reported in exposed infants include irritability and poor sleeping patterns 
(Anon, 2001). The manufacturer of Adderal(R) suggests that breastfeeding women taking amphetamines be counseled to refrain from nursing (Prod Info 
Adderal(R), 2003). 

f)  Literature Reports 
1)  One study reported that concentrations of amphetamine were 3 and 7 times higher in breast milk than plasma on the 10th and 42nd days after 
delivery, respectively, following administration of dextroamphetamine 20 mg daily to a nursing mother with narcolepsy (Steiner et al, 1984). No untoward 
effects occurred in the infant. Although only a small fraction of the maternal dose is expected to be transferred to the infant via breast milk, the authors
suggest that patients abstain from long-term nursing during amphetamine treatment. 

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

 
3.5.1   Drug-Drug Combinations 
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Acetazolamide 

Acetazolamide 

Amitriptyline 

Amoxapine 

Calamus 

Chlorpromazine 

Citalopram 

Clomipramine 

Clorgyline 

Clorgyline 

Desipramine 

Dothiepin 

Doxepin 

Furazolidone 

Furazolidone 

Guanethidine 

Imipramine 

Iproniazid 

Iproniazid 

Isocarboxazid 

Isocarboxazid 

Lofepramine 

Moclobemide 

Moclobemide 

Nialamide 

Nialamide 

Nortriptyline 

Opipramol 
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Pargyline 

Pargyline 

Phenelzine 

Phenelzine 

Procarbazine 

Procarbazine 

Protriptyline 

Rasagiline 

Selegiline 

Selegiline 

Sibutramine 

Sodium Bicarbonate 

Sodium Bicarbonate 

Toloxatone 

Toloxatone 

Tranylcypromine 

Tranylcypromine 

Trimipramine 

Venlafaxine 

 
3.5.1.A   Acetazolamide 

1)  Interaction Effect: amphetamine toxicity (hypertension, hyperpyrexia, seizures) 
2)  Summary: Concomitant acetazolamide and amphetamine therapy resulted in enhanced amphetamine effects.
and the renal excretion of amphetamine is decreased due to increased reabsorption (Rowland, 1969; Anggard et al, 1973).
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Lower doses of dextroamphetamine may be required with urinary alkalizers. Monitor for amphetamine toxicity.
7)  Probable Mechanism: decreased renal clearance 

 
3.5.1.B   Acetazolamide 

1)  Interaction Effect: amphetamine toxicity (hypertension, hyperpyrexia, seizures) 
2)  Summary: Acetazolamide tends to alkalinize the urine, increasing the unionized amphetamine urine concentration, thereby allowing for increased renal 
tubular reabsorption. Enhanced effects of amphetamines may occur due to increased amphetamine concentration (Anggard et al, 1973c).
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor for amphetamine toxicity and adjust the dose or discontinue the acetazolamide
7)  Probable Mechanism: decreased clearance 

 
3.5.1.C   Amitriptyline 
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1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.D   Amoxapine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
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ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.E   Calamus 

1)  Interaction Effect: reduced effect of amphetamines 
2)  Summary: Calamus antagonized spontaneous motor activity and amphetamine-induced hyperactivity in mice (Panchal et al,
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with concomitant use of calamus and amphetamines. 
7)  Probable Mechanism: not specified 
8)  Literature Reports 

a)  Calamus antagonized spontaneous motor activity and amphetamine-induced hyperactivity in mice. Calamus was administered intraperitoneally (IP)
(0.2 milliliters of 10, 25, 50 milligrams/kilogram (mg/kg)). One group of mice received 4 mg/kg chlorpromazine 30 minutes before calamus injection
spontaneous motor activity was compared to untreated mice. In another test, mice were injected IP with saline, amphetamine (4.5 mg/kg), or 25
calamus followed by amphetamine. Calamus significantly reduced spontaneous motor activity in a manner equivalent to chlorpromazine at
and 25 mg/kg and significantly reduced amphetamine-induced hyperactivity at 25 mg/kg (Panchal et al, 1989). 

 
3.5.1.F   Chlorpromazine 

1)  Interaction Effect: decreased amphetamine and chlorpromazine effectiveness 
2)  Summary: Amphetamine may inhibit the antipsychotic effects of chlorpromazine (Casey, 1961) and chlorpromazine may reverse the anorectic effect of 
amphetamine (Modell & Hussar, 1965; Espelin & Done, 1968). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid combining amphetamines and chlorpromazine where possible. 
7)  Probable Mechanism: antagonism 

 
3.5.1.G   Citalopram 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concurrent use of citalopram and dextroamphetamine resulted in symptoms of serotonin syndrome in a 32
citalopram and dextroamphetamine are used concomitantly, monitor closely for symptoms of serotonin syndrome. Serotonin syndrome can
threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive care and other therapy as
Shannon, 2005). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with coadministration of citalopram and
citalopram and dextroamphetamine are used concomitantly, monitor closely for symptoms of serotonin syndrome
(including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, mydriasis, 
diaphoresis, the presence of bowel sounds, and diarrhea), and mental status changes (including agitation and delirium). Serotonin syndrome can be
threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive care and other therapy as
Shannon, 2005). 
7)  Probable Mechanism: additive pharmacologic effects 
8)  Literature Reports 

a)  A 32-year-old male on dextroamphetamine experienced serotonin syndrome approximately 1 week after starting citalopram. He was on 
dextroamphetamine 5 mg three times daily for attention deficit hyperactivity disorder. He started 75 mg a day
was increased to 150 mg daily. Approximately 2 weeks after starting venlafaxine he experienced marked
admission he was alert and oriented. He experienced diaphoresis, shivering, and fine motor tremor. His heart rate was 140 beats per minute, blood 
pressure was 142/93 mmHg, and temperature was 37.3 degrees Celsius. No nystagmus or ocular clonus
reactive. He had generalized hypertonia, hyperreflexia, inducible ankle clonus, frequent myoclonic jerking, and unilateral
oris muscle. No abnormality was shown on ECG, except sinus tachycardia with a baseline tremor. Dextroamphetamine and venlafaxine were 
discontinued and cyproheptadine (up to a total of 32 mg over 3 hours) was administered. Symptoms resolved and he was discharged the following 
morning. Dextroamphetamine was restarted 3 days later. Four days later citalopram was started. Approximately 1 week later, he experienced similar 
symptoms as he did with dextroamphetamine and venlafaxine. Agitation, nausea, diarrhea, and teeth clenching were still present 3 days after citalopram
was discontinued. Two doses of cyproheptadine were given and within 2 days he was asymptomatic (Prior et al, 2002).

 
3.5.1.H   Clomipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
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5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.I   Clorgyline 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995c). Amphetamines stimulate the release of norepinephrine, and the use of monoamine oxidase inhibitors (MAOIs)
more norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use
of norepinephrine, which increases sympathetic activity (Gilman et al, 1990d). Coadministration of indirect-acting
in severe hypertension and hyperpyrexia (Krisko et al, 1969d; Lloyd & Walker, 1965d; Mason, 1962d; Dally, 1962d). Some efficacy with the combination of
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  Severe headaches and hypertensive crises are well-documented in the literature as being associated with this combination. Other potential reactions 
include cardiac arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964b).  
b)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS) stimulant 
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking medications such as 
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of symptoms for at least six 
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking pemoline and a MAOI 
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of the patients taking 
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism, or weight gain. Six 
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis during the study 
(Fawcett et al, 1991h).  

 
3.5.1.J   Clorgyline 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: The concurrent use of amphetamine and monoamine oxidase inhibitors (MAOIs) is contraindicated.
the discontinuation of MAOIs before amphetamine therapy is instituted (Prod Info Biphetamine(R), 1995j). Amphetamines cause the release of 
norepinephrine, and the use of MAO inhibitors results in more norepinephrine being made available at nerve receptor sites through inhibition of 
catecholamine degradation; concurrent use leads to greater amounts of norepinephrine which increases sympathetic activity (Gilman et al, 1990w).
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: established 
6)  Clinical Management: Amphetamine use is contraindicated during or within 14 days of administration of monoamine oxidase inhibitors.
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  Severe headaches and hypertensive crises are well-documented in the literature as being associated with this combination. Other potential reactions 
include cardiac arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964o).  

 
3.5.1.K   Desipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
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from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.L   Dothiepin 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).
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3.5.1.M   Doxepin 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.N   Furazolidone 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Furazolidone has significant MAOI activity (Pettinger et al, 1968; Pettinger et al, 1966). Use of dextroamphetamine concomitantly or within 14 
days following the administration of a monoamine oxidase inhibitor is contraindicated (Prod Info Dexedrine(R), 1995d). Sympathomimetics with indirect/mixed 
activity such as dextroamphetamine cause the release of norepinephrine, and the use of MAOIs results in more norepinephrine being made available at 
nerve receptor sites through inhibition of catecholamine degradation; concurrent use leads to greater amounts of norepinephrine which increases 
sympathetic activity (Gilman et al, 1990e). Coadministration of indirect-acting sympathomimetics and MAOIs has resulted in serious hypertension (Smookler
& Bermudez, 1982; Cuthbert et al, 1969; Terry et al, 1975; Horler & Wynne, 1965). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.O   Furazolidone 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Furazolidone has significant MAOI activity (Pettinger et al, 1968a; Pettinger et al, 1966a) and should not be used concurrently with 
sympathomimetics. Sympathomimetics with indirect/mixed activity such as amphetamine cause the release of norepinephrine, and the use of MAO Inhibitors 
results in more norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation; concurrent use leads to greater
amounts of norepinephrine which increases sympathetic activity (Gilman et al, 1990p). Coadministration of indirect
Inhibitors has resulted in serious hypertension (Smookler & Bermudez, 1982a; Cuthbert et al, 1969a; Terry et al, 1975a; Horler & Wynne,
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of amphetamines and an MAO inhibitor, or medications with MAO Inhibitor activity, should be avoided.
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.P   Guanethidine 

1)  Interaction Effect: decreased guanethidine effectiveness 
2)  Summary: Amphetamines displace guanethidine from the neuron and interfere with neuron uptake. If possible avoid concurrent use of these
(Ober & Wang, 1973). 
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3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patient for signs of decreased guanethidine effectiveness. Adjust the dosage of
7)  Probable Mechanism: antagonism 
8)  Literature Reports 

a)  Concomitant guanethidine and amphetamine administration has been reported to result in antagonism of the hypotensive effects of guanethidine. It 
appears that amphetamine displaces guanethidine from its site of action thereby reversing its hypotensive effects (Flegin et al, 1970; Ober & Wang,
1971).  
b)  Available data indicate that amphetamine does not alter the orthostatic hypotension seen with guanethidine but will result in an increase in supine 
systolic blood pressure (Ober & Wang, 1970; Ober & Wang, 1971).  

 
3.5.1.Q   Imipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.R   Iproniazid 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995h). Amphetamines stimulate the release of norepinephrine, and the use of monoamine oxidase inhibitors (MAOIs)
more norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use
of norepinephrine, which increases sympathetic activity (Gilman et al, 1990i). Coadministration of indirect-acting
in severe hypertension and hyperpyrexia (Krisko et al, 1969h; Lloyd & Walker, 1965h; Mason, 1962h; Dally, 1962h). Some efficacy with the combination of
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS) stimulant 
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking medications such as 
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of symptoms for at least six
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking pemoline and a MAOI
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of the patients taking
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism, or weight gain. Six
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patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis during the study
(Fawcett et al, 1991n).  

 
3.5.1.S   Iproniazid 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: The concurrent use of amphetamine and monoamine oxidase inhibitors (MAOIs) is contraindicated.
the discontinuation of MAOIs before amphetamine therapy is instituted (Prod Info Biphetamine(R), 1995h). Amphetamines cause the release of 
norepinephrine, and the use of MAO inhibitors results in more norepinephrine being made available at nerve receptor sites through inhibition of 
catecholamine degradation; concurrent use leads to greater amounts of norepinephrine which increases sympathetic activity (Gilman et al, 1990u). Other 
potential reactions include cardiac arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964m). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Amphetamine use is contraindicated during or within 14 days of administration of monoamine
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.T   Isocarboxazid 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995a; Prod Info Marplan(R), 1998). Amphetamines cause the release of norepinephrine, and the use of MAOIs results in more
norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use leads to greater
norepinephrine, which increases sympathetic activity (Gilman et al, 1990b). Coadministration of indirect-acting sympathomimetics and MAOIs
severe hypertension and hyperpyrexia (Krisko et al, 1969b; Lloyd & Walker, 1965b; Mason, 1962b; Dally, 1962b). Some efficacy with
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  Severe headaches and hypertensive crises are well-documented in the literature with this combination. Other potential reactions include cardiac 
arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964a).  
b)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS)
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism,
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis
(Fawcett et al, 1991d).  

 
3.5.1.U   Isocarboxazid 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: The concurrent use of amphetamine and monoamine oxidase inhibitors (MAOIs) is contraindicated
days should elapse following the discontinuation of MAOIs before amphetamine therapy is instituted (Prod Info Biphetamine(R), 1995g). Amphetamines 
cause the release of norepinephrine, and the use of MAO inhibitors results in more norepinephrine being made available at nerve receptor sites through
inhibition of catecholamine degradation; concurrent use leads to greater amounts of norepinephrine which increases sympathetic activity (Gilman et
Goldberg, 1964l). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: established 
6)  Clinical Management: Amphetamine use is contraindicated during or within 14 days of administration of monoamine oxidase inhibitors.
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  Severe headaches and hypertensive crises are well-documented in the literature with this combination. Other potential reactions include cardiac 
arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964k).  
b)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS)
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism,
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis
(Fawcett et al, 1991r).  

 
3.5.1.V   Lofepramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
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from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.W   Moclobemide 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995). Amphetamines stimulate the release of norepinephrine, and the use of monoamine oxidase inhibitors (MAOIs)
more norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use
of norepinephrine, which increases sympathetic activity (Gilman et al, 1990). Coadministration of indirect-acting
in severe hypertension and hyperpyrexia (Krisko et al, 1969; Lloyd & Walker, 1965; Mason, 1962; Dally, 1962). Some efficacy with the combination of 
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS) stimulant 
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking medications such as 
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of symptoms for at least six
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking pemoline and a MAOI
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of the patients taking
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism, or weight gain. Six
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis during the study
(Fawcett et al, 1991).  

 
3.5.1.X   Moclobemide 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: The concurrent use of amphetamine and monoamine oxidase inhibitors (MAOIs) is contraindicated.
the discontinuation of MAOIs before amphetamine therapy is instituted (Prod Info Biphetamine(R), 1995). Amphetamines cause the release of 
norepinephrine, and the use of MAO inhibitors results in more norepinephrine being made available at nerve receptor sites through inhibition of 
catecholamine degradation; concurrent use leads to greater amounts of norepinephrine which increases sympathetic
potential reactions include cardiac arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964e). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Amphetamine use is contraindicated during or within 14 days of administration of monoamine oxidase inhibitors.
7)  Probable Mechanism: increased norepinephrine availability 
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3.5.1.Y   Nialamide 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995j). Amphetamines stimulate the release of norepinephrine, and the use of monoamine oxidase inhibitors (MAOIs)
more norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use
of norepinephrine, which increases sympathetic activity (Gilman et al, 1990k). Coadministration of indirect-acting
in severe hypertension and hyperpyrexia (Krisko et al, 1969j; Lloyd & Walker, 1965j; Mason, 1962j; Dally, 1962j). Some efficacy with the combination of
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS) stimulant 
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking medications such as 
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of symptoms for at least six
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking pemoline and a MAOI
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of the patients taking
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism, or weight gain. Six
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis during the study
(Fawcett et al, 1991p).  

 
3.5.1.Z   Nialamide 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: The concurrent use of amphetamine and monoamine oxidase inhibitors (MAOIs) is contraindicated.
the discontinuation of MAOIs before amphetamine therapy is instituted (Prod Info Biphetamine(R), 1995b). Amphetamines cause the release of 
norepinephrine, and the use of MAOIs results in more norepinephrine being made available at nerve receptor sites through inhibition of catecholamine 
degradation; concurrent use leads to greater amounts of norepinephrine which increases sympathetic activity (Gilman et al, 1990n). Coadministration of 
indirect-acting sympathomimetics and MAOIs has resulted in severe hypertension and hyperpyrexia (Krisko et al, 1969k; Lloyd & Walker, 1965k; Mason,
1962k; Dally, 1962k). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Amphetamine use is contraindicated during or within 14 days of administration of monoamine
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.AA   Nortriptyline 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
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doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.AB   Opipramol 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.AC   Pargyline 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995i). Amphetamines cause the release of norepinephrine, and the use of MAOIs results in more norepinephrine being
available at nerve receptor sites through inhibition of catecholamine degradation; concurrent use leads to greater amounts of norepinephrine
sympathetic activity (Gilman et al, 1990j). Coadministration of indirect-acting sympathomimetics and MAOIs has
hyperpyrexia (Krisko et al, 1969i; Lloyd & Walker, 1965i; Mason, 1962i; Dally, 1962i). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.AD   Pargyline 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: The concurrent use of amphetamine and monoamine oxidase inhibitors (MAOIs) is contraindicated.
the discontinuation of MAOIs before amphetamine therapy is instituted (Prod Info Biphetamine(R), 1995e). Amphetamines cause the release of 
norepinephrine, and the use of MAO inhibitors results in more norepinephrine being made available at nerve receptor sites through inhibition of 
catecholamine degradation; concurrent use leads to greater amounts of norepinephrine which increases sympathetic activity (Gilman et al, 1990s). Other 
potential reactions include cardiac arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964i). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Amphetamine use is contraindicated during or within 14 days of administration of monoamine
7)  Probable Mechanism: increased norepinephrine availability 
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3.5.1.AE   Phenelzine 
1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Amphetamines cause the release of norepinephrine, and the use of monoamine oxidase inhibitors
being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use leads to greater amounts of norepinephrine, 
which increases sympathetic activity (Gilman et al, 1990a). Coadministration of indirect-acting sympathomimetics and MAOIs has resulted in severe
hypertension and hyperpyrexia (Krisko et al, 1969a; Lloyd & Walker, 1965a; Mason, 1962a; Dally, 1962a). Some efficacy with the combination of
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
However, the concurrent use of dextroamphetamine and phenelzine is contraindicated (Prod Info Nardil(R), 1994).
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  Severe headaches and hypertensive crises are well-documented in the literature with this combination. Other potential reactions include cardiac 
arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964).  
b)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS)
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism,
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis
(Fawcett et al, 1991b).  

 
3.5.1.AF   Phenelzine 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: The concurrent use of amphetamine and monoamine oxidase inhibitors (MAOIs) is contraindicated.
the discontinuation of MAOIs before amphetamine therapy is instituted (Prod Info Biphetamine(R), 1995c). Amphetamines cause the release of 
norepinephrine, and the use of MAO inhibitors results in more norepinephrine being made available at nerve receptor sites through inhibition of 
catecholamine degradation; concurrent use leads to greater amounts of norepinephrine which increases sympathetic activity (Gilman et al, 1990q). Other 
potential reactions include cardiac arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964g). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: established 
6)  Clinical Management: Amphetamine use is contraindicated during or within 14 days of administration of monoamine oxidase inhibitors.
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.AG   Procarbazine 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995f). Amphetamines stimulate the release of norepinephrine, and the use of monoamine oxidase inhibitors (MAOIs)
more norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use
of norepinephrine, which increases sympathetic activity (Gilman et al, 1990g). Coadministration of indirect-acting
in severe hypertension and hyperpyrexia (Krisko et al, 1969f; Lloyd & Walker, 1965f; Mason, 1962f; Dally, 1962f). Some efficacy with the combination of
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS) stimulant 
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking medications such as 
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of symptoms for at least six
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking pemoline and a MAOI
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of the patients taking
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism, or weight gain. Six
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis during the study
(Fawcett et al, 1991l).  

 
3.5.1.AH   Procarbazine 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: The concurrent use of amphetamine and monoamine oxidase inhibitors (MAOIs) is contraindicated.
the discontinuation of MAOIs before amphetamine therapy is instituted (Prod Info Biphetamine(R), 1995d). Amphetamines cause the release of 
norepinephrine, and the use of MAO inhibitors results in more norepinephrine being made available at nerve receptor sites through inhibition of 
catecholamine degradation; concurrent use leads to greater amounts of norepinephrine which increases sympathetic activity (Gilman et al, 1990r). Other 
potential reactions include cardiac arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964h). 
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3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Amphetamine use is contraindicated during or within 14 days of administration of monoamine
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.AI   Protriptyline 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.AJ   Rasagiline 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) and serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Amphetamines cause the release of norepinephrine, and the use of MAO inhibitors results in more
nerve receptor sites through inhibition of catecholamine degradation; concurrent use leads to greater amounts of norepinephrine which increases 
sympathetic activity (Gilman et al, 1990o). Severe hypertensive reactions have been reported following the administration of non
and sympathomimetics. A minimum of 14 days should elapse after discontinuing rasagiline before initiating therapy with amphetamine (Prod Info AZILECT(R) 
oral tablets, 2006). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of amphetamine and rasagiline is contraindicated. Allow 14 days to elapse between the discontinuation of 
rasagiline and the initiation of therapy with amphetamine. 
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.AK   Selegiline 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995g). Amphetamines cause the release of norepinephrine, and the use of MAOIs results in more norepinephrine being
available at nerve receptor sites through inhibition of catecholamine degradation; concurrent use leads to greater amounts of norepinephrine
sympathetic activity (Gilman et al, 1990h). Coadministration of indirect-acting sympathomimetics and MAOIs has
hyperpyrexia (Krisko et al, 1969g; Lloyd & Walker, 1965g; Mason, 1962g; Dally, 1962g). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
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7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  Severe headaches and hypertensive crises are well-documented in the literature as being associated with this combination. Other potential reactions 
include cardiac arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964d).  

 
3.5.1.AL   Selegiline 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) and serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: The concurrent use of amphetamine and selegiline is contraindicated. At least 14 days should elapse following the discontinuation of selegiline 
before amphetamine therapy is instituted and a minimum of 7 days should elapse after discontinuing propoxyphene before initiating therapy with selegiline 
(Prod Info EMSAM(R) transdermal patch, 2006; Prod Info Biphetamine(R), 1995f). Amphetamines cause the release of norepinephrine, and the use of MAO
inhibitors results in more norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation; concurrent
to greater amounts of norepinephrine which increases sympathetic activity (Gilman et al, 1990o). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: established 
6)  Clinical Management: The concurrent use of amphetamine and selegiline is contraindicated. Allow 14 days to elapse between the discontinuation of 
selegiline and the initiation of therapy with amphetamine or allow a minimum of 7 days to elapse between the discontinuation of the amphetamine and the 
initiation of therapy with selegiline. 
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  Severe headaches and hypertensive crises are well-documented in the literature as being associated with this combination. Other potential reactions 
include cardiac arrhythmias, chest pain, circulatory failure, hyperpyrexia, and death (Goldberg, 1964j).  

 
3.5.1.AM   Sibutramine 

1)  Interaction Effect: an increased risk of hypertension and tachycardia 
2)  Summary: Sibutramine has been associated with substantial increases in blood pressure and heart rate in
administration of sibutramine and other centrally acting appetite suppressants has not been systematically evaluated, it is possible that severe hypertension 
and tachycardia may result. Therefore, the concurrent administration of sibutramine with another centrally acting appetite suppressant is contraindicated 
(Prod Info Meridia(R), 1997). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concomitant administration of sibutramine with other centrally active appetite suppressant agents is contraindicated.
7)  Probable Mechanism: additive pharmacologic effects 

 
3.5.1.AN   Sodium Bicarbonate 

1)  Interaction Effect: amphetamine toxicity (hypertension, hyperpyrexia, seizures) 
2)  Summary: Sodium bicarbonate (ie, greater than 2 grams daily) may alkalinize the urine, increasing the unionized amphetamine urine concentration and 
allowing for increased renal tubular reabsorption. Enhanced effects of amphetamine may occur due to increased amphetamine concentrations (Anggard et 
al, 1973a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Lower doses of dextroamphetamine may be required with urinary alkalinizers. Monitor for amphetamine toxicity.
7)  Probable Mechanism: decreased dextroamphetamine clearance 

 
3.5.1.AO   Sodium Bicarbonate 

1)  Interaction Effect: amphetamine toxicity (hypertension, hyperpyrexia, seizures) 
2)  Summary: Sodium bicarbonate (ie, greater than 2 grams daily) may alkalinize the urine, increasing the unionized amphetamine urine concentration and 
allowing for increased renal tubular reabsorption. Enhanced effects of amphetamine may occur due to increased serum amphetamine concentrations 
(Anggard et al, 1973b). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor for possible amphetamine toxicity (eg, hypertension, hyperpyrexia, or seizures) and decrease the dose as
7)  Probable Mechanism: decreased renal clearance 

 
3.5.1.AP   Toloxatone 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995b). Amphetamines stimulate the release of norepinephrine, and the use of monoamine oxidase inhibitors (MAOIs)
more norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use
of norepinephrine, which increases sympathetic activity (Gilman et al, 1990c). Coadministration of indirect-acting
in severe hypertension and hyperpyrexia (Krisko et al, 1969c; Lloyd & Walker, 1965c; Mason, 1962c; Dally, 1962c). Some efficacy with the combination of
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
3)  Severity: contraindicated 
4)  Onset: rapid 
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5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS) stimulant 
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking medications such as 
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of symptoms for at least six
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking pemoline and a MAOI
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of the patients taking
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism, or weight gain. Six
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis during the study
(Fawcett et al, 1991f).  

 
3.5.1.AQ   Toloxatone 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: The concurrent use of amphetamine and monoamine oxidase inhibitors (MAOIs) is contraindicated.
the discontinuation of MAOIs before amphetamine therapy is instituted (Prod Info Biphetamine(R), 1995a). Amphetamines cause the release of 
norepinephrine, and the use of MAO inhibitors results in more norepinephrine being made available at nerve receptor sites through inhibition of 
catecholamine degradation; concurrent use leads to greater amounts of norepinephrine which increases sympathetic activity (Gilman et al, 1990m). Other 
potential reactions include cardiac arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964f). As a reversible and selective monoamine oxidase
inhibitor, toloxatone may not potentiate the effects of amphetamine to the same frequency, extent, and duration observed with other MAOIs. However,
further studies confirm the safety and efficacy of this combined therapy, concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Amphetamine use is contraindicated during or within 14 days of administration of monoamine
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.AR   Tranylcypromine 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995e). Amphetamines cause the release of norepinephrine, and the use of monoamine oxidase inhibitors (MAOIs)
norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use
norepinephrine, which increases sympathetic activity (Gilman et al, 1990f). Coadministration of indirect-acting
severe hypertension and hyperpyrexia (Krisko et al, 1969e; Lloyd & Walker, 1965e; Mason, 1962e; Dally, 1962e). Some efficacy with the combination of
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  Severe headaches and hypertensive crises are well-documented in the literature with this combination. Other potential reactions include cardiac 
arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964c).  
b)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS)
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism,
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis
(Fawcett et al, 1991j).  

 
3.5.1.AS   Tranylcypromine 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: The concurrent use of amphetamine and monoamine oxidase inhibitors (MAOIs) is contraindicated.
the discontinuation of MAOIs before amphetamine therapy is instituted (Prod Info Biphetamine(R), 1995i). Amphetamines cause the release of 
norepinephrine, and the use of MAO inhibitors results in more norepinephrine being made available at nerve receptor sites through inhibition of 
catecholamine degradation; concurrent use leads to greater amounts of norepinephrine which increases sympathetic activity (Gilman et al, 1990v). Other 
potential reactions include cardiac arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964n). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: established 
6)  Clinical Management: Amphetamine use is contraindicated during or within 14 days of administration of monoamine oxidase inhibitors.
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.AT   Trimipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
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2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.AU   Venlafaxine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Two weeks of concurrent use of dextroamphetamine and venlafaxine resulted in symptoms of serotonin syndrome in a 32
et al, 2002). If dextroamphetamine and venlafaxine are used concomitantly, monitor closely for symptoms of serotonin syndrome.
life-threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive care and
Shannon, 2005). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with coadministration of dextroamphetamine
dextroamphetamine and venlafaxine are used concomitantly, monitor closely for symptoms of serotonin syndrome
(including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, mydriasis, 
diaphoresis, the presence of bowel sounds, and diarrhea), and mental status changes (including agitation and delirium). Serotonin syndrome can be
threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive care and other therapy as
Shannon, 2005). 
7)  Probable Mechanism: additive pharmacologic effects 
8)  Literature Reports 

a)  A 32-year-old male on dextroamphetamine experienced serotonin syndrome approximately 2 weeks after starting venlafaxine. He was on 
dextroamphetamine 5 mg three times daily for attention deficit hyperactivity disorder. He started 75 mg a day
was increased to 150 mg daily. Approximately 2 weeks after starting venlafaxine he experienced marked
admission he was alert and oriented. He experienced diaphoresis, shivering, and fine motor tremor. His heart rate was 140 beats per minute, blood 
pressure was 142/93 mmHg, and temperature was 37.3 degrees Celsius. No nystagmus or ocular clonus
reactive. He had generalized hypertonia, hyperreflexia, inducible ankle clonus, frequent myoclonic jerking, and unilateral
oris muscle. No abnormality was shown on ECG, except sinus tachycardia with a baseline tremor. Dextroamphetamine and venlafaxine were 
discontinued and cyproheptadine (up to a total of 32 mg over 3 hours) was administered. Symptoms resolved and he was discharged the following 
morning. Dextroamphetamine was restarted 3 days later. Four days later citalopram was started. Approximately 1 week later, he experienced similar 
symptoms as he did with dextroamphetamine and venlafaxine. Agitation, nausea, diarrhea, and teeth clenching were still present 3 days after citalopram
was discontinued. Two doses of cyproheptadine were given and within 2 days he was asymptomatic (Prior et al, 2002).

 
3.5.2   Drug-Food Combinations 

 
3.5.2.A   Acidic Food 

1)  Interaction Effect: altered serum concentrations 
2)  Summary: Maximal absorption of amphetamines occurs in the alkaline environment of the small intestine (Rowland & Beckett, 1966). Acidic fruits or juices
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taken with amphetamines may impair gastrointestinal absorption. Foods that increase urinary pH may decrease renal clearance, resulting in renal
reabsorption of the amphetamine and increased serum levels. Foods that acidify urine increase renal clearance of amphetamines and may lower serum
levels (Prod Info Dexedrine(R), 1998; Beckett & Rowland, 1965). 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Dextroamphetamine should not be administered with acidic foods, such as citric fruits and juices.
7)  Probable Mechanism: pH-dependent absorption and clearance 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Therapeutic Uses 

 
 4.1   Monitoring Parameters 

A)  Therapeutic 
1)  Physical Findings 

a)  Attention Deficit Hyperactivity Disorder (ADHD) 
1)  Improvement in mental and behavioral symptoms, including inappropriate inattention, impulsivity, hyperactivity, and cognitive

b)  Narcolepsy 
1)  Decreased frequency of narcoleptic attacks. 

B)  Toxic 
1)  Physical Findings 

a)  It is not conclusive whether chronic use of stimulants in children may be associated with suppression of growth. Therefore, growth should be monitored 
during treatment (Prod Info Adderall (R) XR, 2005). 

1)  Attention Deficit Hyperactivity Disorder (ADHD) 
a)  The American Academy of Pediatrics (AAP) does not recommend the routine use of electrocardiograms (ECGS) or routine subspecialty 
cardiology evaluations (which were previously recommended by the American Heart Association (AHA)
conditions that might place the child at risk for sudden cardiac death) before initiating stimulant therapy to treat attention
ADHD in most children. The APA cited specific reasons for changing the recommendation including: lack of evidence establishing a relationship 
between stimulant drugs used to treat ADHD and sudden cardiac death (SCD), the frequency of sudden unexpected deaths among patients taking 
stimulant drugs is not higher than that in the general population of children, and lack of cost-effective analysis to support ECG screening or special 
evaluation by pediatric cardiologist (Perrin et al, 2008). 
b)  Based on the American Academy of Pediatrics (AAP) and the American Heart Association (AHA) consensus statements, the following
monitoring recommendations have been established to assist clinicians in the evaluation of children treated with stimulant drugs,
amphetamine/dextroamphetamine combinations, for ADHD (Perrin et al, 2008; Vetter et al, 2008): 

- Conduct a thorough examination prior to initiating amphetamine/dextroamphetamine combination therapy for a
attention should be given to symptoms indicative of a cardiac condition, including palpitations, near syncope,
- Obtain a complete family and patient history for conditions associated with SCD, and determine current use of any other
the-counter medications. 
- Conduct a complete physical evaluation of the patient for hypertension, cardiac murmurs, physical findings associated with Marfan syndrome, 
and signs of irregular cardiac rhythms. 
- Perform further evaluation if family history, patient history or physical exam is suggestive of cardiac disease during
visits, and if indicated, consult pediatric cardiologist . 
- Continue to assess the patient for cardiac symptoms and any changes in family history at follow up visits.
- Blood pressure and heart rate should be evaluated at baseline, during routine follow-up within 1 to 3 months, and at follow up visits every 6 to 
12 months. Increases in blood pressure and heart rate have been reported with stimulant use. 

 
 4.5   Therapeutic Uses 

Attention deficit hyperactivity disorder 

Narcolepsy 

 
4.5.A   Attention deficit hyperactivity disorder 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (immediate-release, age 3 years and older; extended-release, age 6 years
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
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2)  Summary: 
Amphetamine aspartate/amphetamine sulfate/dextroamphetamine saccharate/dextroamphetamine sulfate as
treatment of attention deficit hyperactivity disorder (ADHD) (Prod Info ADDERALL XR(R) extended-release

3)  Adult: 
a)  Adderall(R), a mixture of L- and D-amphetamine, was effective in some cases of adult attention deficit hyperactive disorder, based on a pilot open
study (n=24). Dosing of Adderall was initiated at 5 milligrams (mg) twice daily orally and titrated according to response. By the end of 16 weeks of
a positive response was shown by 54% of patients (13 of 24) using the Clinical Global Impression scale to define progress; 10 patients
much improved and 3 (12%) were much improved. Two patients (8%) were minimally improved. Among these responders (n=15), mean daily
10.33 mg or 0.14 mg/kg/day, and side effects were decreased appetite, insomnia, and sedation. Overall, 9 patients (38%) were poor
of 7 with comorbid anxiety experienced immediate acute anxiety (diaphoresis, tremor, shortness of breath, and sense of impending
after day 1. Excluding those 4, mean score on the Copeland Symptom Checklist for adult ADD decreased from 99.05 to 63.3, and
ADD scales dropped from 76.75 to 50.85 (p less than 0.001 and 0.0001, respectively) (Horrigan and Barnhill,

4)  Pediatric: 
a)  Extended-Release 

1)  In a double-blind, randomized, placebo-controlled, parallel-group study, extended release Adderall (Adderall XR(TM)) was safe and effective for the 
treatment of attention deficit hyperactivity disorder (ADHD) in children ages 6 to 12 years old. Patients (n=584) who met the Diagnostic and Statistical 
Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria for hyperactive-impulsive or combined subtypes of ADHD were randomized to
placebo (n=210), or 10 milligrams per day (mg/day; n=129), 20 mg/day (n=121), or 30 mg/day (n=124) Adderall XR(TM). All patients
for a 1-week washout period. Once active treatment began, a dose escalation regimen was used for the Adderall XR (TM) groups; a
10 mg once daily was administered to all Adderall XR(TM) groups and increased each week by 10 mg per day until the assigned
Efficacy was evaluated using the Conners Global Index Scale (teacher's version, CGIS-T or parent's version, CGIS
Adderall XR (TM) groups showed significant improvement in CGIS scores compared to baseline and placebo (p less than
scores were 10.6, 11.5, 12.1, and 11.2 for the placebo, 10 mg/d, 20 mg/d, and 30 mg/day groups, respectively. The
study endpoint was -0.9, -5.3, -6.0, and -6.4, respectively. Adverse events that occurred more frequently in the
group were anorexia (21.9% in Adderall XR(TM) groups versus 1.9% in placebo), insomnia (16.6% versus
emotional lability (8.6% versus 1.9%), vomiting (7.2% versus 3.8%), and nervousness (5.6% versus 1.9%).
withdrawn from the study due to adverse events (Biederman et al, 2002). 

b)  Immediate-Release 
1)  Seven-day courses of oral Adderall(R) (a mixture of AMPHETAMINE AND DEXTROAMPHETAMINE salts)
(mg/kg) and 0.3 mg/kg, both twice daily, were found to be an efficacious treatment for attention-deficit/hyperactive disorder (DSM
adolescents 5 to 18 years of age, based on a randomized, double-blind, crossover study. A 54% response rate to Adderall(R) was seen based on
criteria requiring positive assessments seen by both parent and teacher, 81% were seen to respond as rated by parents, and 73% responded
to teachers. Overall, 137 of 154 subjects (89%) responded based on either parent or teacher positive evaluation. Using the strict criteria
by parent and teacher), 60% of children 5 to 7 years of age responded; 71% of those 8 to 9 years responded, as did 48% of children
older. Side effects of Adderall(R) included decreased appetite, stomachache, insomnia, and headache; decreased appetite and
prominent with the 0.3 mg/kg dose. According to the study design, subjects were randomized to start on either Adderall(R) or
7-day treatment periods (Adderall(R), placebo, Adderall(R), placebo; or vice versa starting with placebo). Because the
hours, a washout period between the 7-day treatment periods was not thought to be necessary. The lower
dose, with a maximum Adderall(R) dose of 40 mg/day (Ahmann et al, 2001). 

 
4.5.B   Narcolepsy 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes (immediate release formulation only); Pediatric, yes ((6 years and older) immediate release
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Amphetamine aspartate/amphetamine sulfate/dextroamphetamine saccharate/dextroamphetamine sulfate as
treatment of narcolepsy (Prod Info ADDERALL XR(R) extended-release oral capsules, 2006) 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antidepressant 
Antidepressant, Tricyclic 
Central Nervous System Agent 

2)  Dosing Information 
a)  Clomipramine Hydrochloride 

1)  Adult 
a)  Delusional disorder 

1)  initial, 25 mg/day ORALLY, may increase dosage to 100 mg/day during the first 2 weeks (MAX dose 
250 mg/day, mean dose 140 mg/day) 

b)  Depression 
1)  initial, 75 mg/day ORALLY (3 divided doses); may increase dosage slowly as needed and tolerated 
to a range of 100-250 mg/day (3 divided doses) 

c)  Obsessive-compulsive disorder 
1)  initial, 25 mg/day ORALLY, may increase dosage to 100 mg per day during the first 2 weeks (MAX 
dose 250 mg/day outpatients, 300 mg/day inpatients) 

d)  Panic disorder 
1)  25-75 mg/day ORALLY 

2)  Pediatric 
a)  safety and effectiveness in children up to 10 years of age have not been established 

1)  Depression 
a)  20-30 mg/day ORALLY; may increase dosage by 10 mg/day at 4-5 day intervals as needed and 
tolerated 

2)  Obsessive-compulsive disorder 
a)  10 yrs and older, initial, 25 mg/day ORALLY, may increase the dosage as needed and tolerated 
up to 100 mg/day; MAX dose 200 mg/day OR 3 mg/kg of body weight (whichever is less) 

3)  Contraindications 
a)  Clomipramine Hydrochloride 

1)  coadministration with an MAOI or use within 14 days of discontinuing an MAOI; may cause serious reactions 
(eg, hyperpyretic crisis, seizures, coma, death) (Prod Info ANAFRANIL(R) oral capsules, 2007) 
2)  hypersensitivity to clomipramine hydrochloride or other tricyclic antidepressant (Prod Info ANAFRANIL(R) oral 
capsules, 2007) 
3)  myocardial infarction, during the acute recovery period (Prod Info ANAFRANIL(R) oral capsules, 2007) 

4)  Serious Adverse Effects 
a)  Clomipramine Hydrochloride 

1)  Agranulocytosis 
2)  Body temperature above normal 
3)  Depression, worsening 
4)  Hepatotoxicity 
5)  Hyperglycemia 
6)  Leukopenia 
7)  Myocardial infarction 
8)  Orthostatic hypotension 
9)  Pancytopenia 
10)  Seizure 
11)  Suicidal thoughts 
12)  Suicide 
13)  Thrombocytopenia 

5)  Clinical Applications 
a)  Clomipramine Hydrochloride 

1)  FDA Approved Indications 
a)  Obsessive-compulsive disorder 

2)  Non-FDA Approved Indications 
a)  Delusional disorder 
b)  Depression 
c)  Panic disorder 

 
 1.0   Dosing Information 

      

DRUGDEX® Evaluations 
 

CLOMIPRAMINE 
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Drug Properties 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product 
Index) 
B)  Synonyms 

Chlorimipramine 
Chlorimipramine Hydrochloride 
Clomipramine 
Clomipramine HCl 
Clomipramine Hydrochloride 

C)  Physicochemical Properties 
1)  Molecular Weight 

a)  Clomipramine hydrochloride: 351.3 (Prod Info Anafranil(R), 2001) 
2)  pH 

a)  Clomipramine hydrochloride: pH of a 10% solution in water is 3.5 to 5 (Sweetman, 2004) 
3)  Solubility 

a)  Clomipramine hydrochloride: Freely soluble in water, in methanol, and in methylene chloride; insoluble in 
ethyl ether and in hexane (Prod Info Anafranil(R), 2001) 

 
 1.3   Adult Dosage 

 
1.3.1   Normal Dosage 

Clomipramine 

Clomipramine Hydrochloride 

 
1.3.1.A   Clomipramine 

 
1.3.1.A.1   Cataplexy - Narcolepsy 

See Drug Consult reference: NARCOLEPSY AND CATAPLEXY - DRUG THERAPY 
 
1.3.1.B   Clomipramine Hydrochloride 

Intravenous route 

Oral route 

 
1.3.1.B.1   Intravenous route 

a)  In a study evaluating the effects of intravenous pulse loading of clomipramine in obsessive-
compulsive disorder, 7 patients were given clomipramine 150 milligrams (mg) intravenously, over 90 
minutes. The next day, clomipramine 200 mg intravenously, was given. The doses were preceded by 
trimethobenzamide hydrochloride 250 mg to reduce nausea. Oral clomipramine 150 mg was started 4.5 
days after the second dose. This was increased by 25 mg every fourth day to 250 mg/day. Six out of 7 
patients had responded before the oral dosing was started (Koran et al, 1997). 
b)  One worker has commented on his experience in treating over 60 patients with severe OCD with 
intravenous clomipramine (CMI) (Warneke, 1992). These patients had not responded to oral CMI and 
approximately 2/3 showed marked reduction in Y-BOCS scores. As much as 350 milligrams was used 
in a single infusion and induration and inflammation were the only reason (2 cases) that infusions had to 
be stopped. Duration of treatment was 14 days (one infusion each day). Patients were then changed to 
oral treatment. 
c)  A 62-year-old patient with a long history of obsessive compulsive disorder, whose symptoms were 
not adequately controlled with oral clomipramine (CMI) was treated with intravenous (IV) CMI. A daily 
dose of 25 milligrams in 500 milliliters of a dextrose-saline mixture (infused over 2 hours) was given 
followed by increases to 250 milligrams. Intravenous CMI was stopped after 10 days and replaced with 
oral CMI 250 milligrams. The patient took oral treatment for 18 months at which time the dose was 
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gradually decreased and the drug was eventually stopped. 
 
1.3.1.B.2   Oral route 

a)  Treatment for obsessive-compulsive disorder with clomipramine should be initiated at a dosage of 
25 milligrams daily and gradually increased, as tolerated, to approximately 100 milligrams during the 
first 2 weeks. During initial titration, clomipramine should be given in divided doses with meals to reduce 
gastrointestinal side effects. Thereafter, the dosage may be increased gradually over the next several 
weeks, up to a maximum of 250 milligrams daily. After titration, the total daily dose may be given once 
daily at bedtime to minimize daytime sedation (Prod Info Anafranil(R), 2001b). 
b)  When clomipramine is administered concomitantly with another drug that inhibits cytochrome P450 
2D6, the dose of clomipramine or of the other drug may need to be lower than that usually prescribed. 
And, when either drug is withdrawn, the dose of the other may need to be increased (Prod Info Anafranil
(R), 2001b). 
c)  During clinical trials for the treatment of OBSESSIVE-COMPULSIVE DISORDER, the usual 
therapeutic oral dose of clomipramine ranged from 75 to 300 milligrams/day in divided doses (Yaryura-
Tobias et al, 1976; Marks et al, 1980a; Ananth et al, 1981a). Therapy usually starts at 25 milligrams at 
night with gradual increases over 4 weeks as tolerated. 
d)  The usual therapeutic oral dose of clomipramine for DEPRESSION ranges from 100 to 250 
milligrams/day in 3 divided doses although daily doses as low as 50 or 75 milligrams have also been 
used (De Wilde et al, 1983a; Dimitriou et al, 1984a; Dunbar et al, 1985a; Larsen et al, 1984). 
e)  Clomipramine in low doses (25 to 75 milligrams orally per day) was reported effective in the 
treatment of panic ANXIETY and AGORAPHOBIA in outpatients in an uncontrolled clinical trial (Gloger 
et al, 1989). There was a trend towards the need for higher doses in agoraphobia (mean, 56 milligrams) 
as opposed to panic disorder (mean, 40 milligrams). Low-dose clomipramine 60 mg/day was as 
effective as high-dose clomipramine 150 mg/day in the treatment of phobias, anxiety, and panic attacks 
in a multi-center study (Caillard et al, 1999). 

 
 1.4   Pediatric Dosage 

 
1.4.1   Normal Dosage 

Clomipramine 

Clomipramine Hydrochloride 

 
1.4.1.A   Clomipramine 

 
1.4.1.A.1   Anorexia nervosa 

See Drug Consult reference: ANOREXIA NERVOSA - DRUG THERAPY 
 
1.4.1.B   Clomipramine Hydrochloride 

Intravenous route 

Oral route 

 
1.4.1.B.1   Intravenous route 

a)  A single pulse dose of clomipramine 200 milligrams intravenously has been administered to 
depressed adolescents (14-to 18-years-old), demonstrating dramatic and rapid reduction in depressive 
symptoms at day 6 post-clomipramine infusion as compared to placebo. The clomipramine effect may 
persist for up to 8 weeks in some patients (Sallee et al, 1997). 
b)  The use of intravenous clomipramine (CMI) in a 15-year-old female patient with obsessive 
compulsive disorder was reported (Warneke, 1985). After oral treatment with 200 milligrams of CMI plus 
4 grams of L-tryptophan at bedtime for 3 weeks and no response, the patient was started on 
intravenous CMI. Doses ranged from 200 to 300 milligrams in 8 of 14 infusions. Dramatic response was 
seen, with marked reduction of obsessional thoughts and some reduction of compulsive rituals. 

 
1.4.1.B.2   Oral route 

a)  As with adults, the starting dose for treating OBSESSIVE-COMPULSIVE DISORDER with 
clomipramine is 25 milligrams daily and should be gradually increased during the first 2 weeks, as 
tolerated, up to a daily maximum of 3 milligrams/kilogram or 100 milligrams, whichever is smaller. 
These initial doses should be divided and taken with meals to reduce gastrointestinal side effects. 
Thereafter, the dosage may be increased gradually over the next several weeks up to a daily maximum 
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of 3 milligrams/kilogram or 200 milligrams, whichever is smaller. After titration, the total daily dose may 
be given once daily at bedtime to minimize daytime sedation (Prod Info Anafranil(R), 2001b). 
b)  Oral clomipramine in the range of 100 to 200 milligrams/day in divided doses was successful in 
treating obsessive compulsive disorder in children aged 10 to 18 years (Flament et al, 1985a). The dose 
was started at 50 milligrams/day and was gradually increased to a maximum of 200 milligrams/day if 
tolerated. 

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  Obsessive-compulsive disorder, oral: 4 to 10 weeks (Marks et al, 1980b). 
b)  Obsessive-compulsive disorder, intravenous: 5.5 days (Koran et al, 1997a). 
c)  Depression, oral: 2 weeks (Wolfersdorf et al, 1987a). 

 
 2.2   Drug Concentration Levels 

A)  Therapeutic Drug Concentration 
1)  Obsessive-compulsive disorder, 100 to 250 ng/mL (clomipramine) plus 230 to 550 ng/mL 
(desmethylclomipramine) (Insel et al, 1983a; Stern et al, 1980a). 
2)  Depression, greater than 160 to 200 ng/mL clomipramine plus desmethylclomipramine (Faravelli et al, 1984). 

a)  In a dose-effect study, there was a pronounced inter-patient variability in response. The authors 
attributed this to a variability in clomipramine steady state kinetics, clomipramine dose-dependent kinetics, 
and genetic polymorphism related to CYP2D6 (Anon, 1999). 

B)  Time to Peak Concentration 
1)  Oral: 2 to 6 hours (mean, 4.7 hours) (Prod Info Anafranil(R), 2001a; Della Corte et al, 1993). 

C)  Area Under the Curve 
1)  600 ng/ml (0.7 mg/kg) (Della Corte et al, 1993). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  Oral: 20% to 78% (Kuss & Jungkunz, 1986; de Cuyper et al, 1981). 

B)  Effects of Food 
1)  None (Prod Info Anafranil(R), 2001a). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  97% (Prod Info Anafranil(R), 2001a; Reynolds, 1988). 
1)  Principally bound to albumin (Prod Info Anafranil(R), 2001a). 

2)  OTHER DISTRIBUTION SITES 
a)  Cerebrospinal fluid (CSF), CSF:plasma ratio is 2.6 (Prod Info Anafranil(R), 2001a). 

B)  Distribution Kinetics 
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1)  Volume of Distribution 
a)  12 L/kg (range, 7 to 20 L/kg) (Nagy & Johansson, 1977). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Liver (Nagy & Johansson, 1977). 

a)  Extensive first-pass effect (Nagy & Johansson, 1977). 
b)  The metabolism of CLOMIPRAMINE and desmethylclomipramine may be capacity limited (Prod Info 
Anafranil(R), 2001a). 

B)  Metabolites 
1)  Desmethylclomipramine, active (Nagy & Johansson, 1977). 

a)  Responders have a trend towards lower plasma CLOMIPRAMINE to desmethylclomipramine ratios 
(Mavissakalian et al, 1990). 

2)  8-OH clomipramine and 8-OH desmethylclomipramine (Insel et al, 1983a). 
 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Excretion (%) 

a)  51% to 60% recovered in the urine (Prod Info Anafranil(R), 2001a). 
B)  Total Body Clearance 

1)  12.7 TO 56.5 L/hr (Shimoda et al, 1999). 
a)  In an interethnic study comparing the clearance of clomipramine between Japanese and Swedish 
patients, Japanese patients had a much lower clearance (12.7 L/hr) than the Swedish patients (62.7 
L/hr) (Shimoda et al, 1999). 

C)  Other 
1)  OTHER EXCRETION 

a)  Feces, 24% to 32% recovered in the feces (Prod Info Anafranil(R), 2001a). 
 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  19 hours to 37 hours (mean, 32 hours) (Prod Info Anafranil(R), 2001a; Dawling et al, 1980). 
1)  The half-life of CLOMIPRAMINE may be lengthened at higher doses (200 to 250 mg/day) (Prod 
Info Anafranil(R), 2001a). 

B)  Metabolites 
1)  Desmethylclomipramine, 54 to 77 hours (mean, 69 hours) (Prod Info Anafranil(R), 2001a). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Clomipramine Hydrochloride 

a)  Oral (Capsule) 
Suicidality and Antidepressant Drugs 
Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in 
children, adolescents, and young adults in short-term studies of major depressive disorder (MDD) and other 
psychiatric disorders. Anyone considering the use of clomipramine hydrochloride or any other 
antidepressant in a child, adolescent, or young adult must balance this risk with the clinical need. Short-term 
studies did not show an increase in the risk of suicidality with antidepressants compared to placebo in adults 
beyond age 24; there was a reduction in risk with antidepressants compared to placebo in adults aged 65 
and older. Depression and certain other psychiatric disorders are themselves associated with increases in 
the risk of suicide. Patients of all ages who are started on antidepressant therapy should be monitored 
appropriately and observed closely for clinical worsening, suicidality, or unusual changes in behavior. 
Families and caregivers should be advised of the need for close observation and communication with the 
prescriber. Clomipramine hydrochloride is not approved for use in pediatric patients except for patients with 
obsessive compulsive disorder (OCD) (Prod Info ANAFRANIL(R) oral capsules, 2007). 
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 3.1   Contraindications 

A)  Clomipramine Hydrochloride 
1)  coadministration with an MAOI or use within 14 days of discontinuing an MAOI; may cause serious reactions 
(eg, hyperpyretic crisis, seizures, coma, death) (Prod Info ANAFRANIL(R) oral capsules, 2007) 
2)  hypersensitivity to clomipramine hydrochloride or other tricyclic antidepressant (Prod Info ANAFRANIL(R) oral 
capsules, 2007) 
3)  myocardial infarction, during the acute recovery period (Prod Info ANAFRANIL(R) oral capsules, 2007) 

 
 3.2   Precautions 

A)  Clomipramine Hydrochloride 
1)  suicidal ideation and behavior or worsening depression; increased risk, particularly in children, adolescents, 
and young adults during the first few months of therapy or following changes in dosage (Prod Info ANAFRANIL
(R) oral capsules, 2007) 
2)  abrupt withdrawal; serious discontinuation symptoms have been reported (Prod Info ANAFRANIL(R) oral 
capsules, 2007) 
3)  adrenal medulla tumor (eg, pheochromocytoma, neuroblastoma); may cause hypertensive crisis (Prod Info 
ANAFRANIL(R) oral capsules, 2007) 
4)  bipolar disorder; increased risk of precipitation of a mixed/manic episode with only antidepressant treatment 
(Prod Info ANAFRANIL(R) oral capsules, 2007) 
5)  cardiovascular disease; may increase risk of ECG changes (Prod Info ANAFRANIL(R) oral capsules, 2007) 
6)  concurrent use with electroshock therapy; may increase hazards of electroshock therapy (Prod Info 
ANAFRANIL(R) oral capsules, 2007) 
7)  condition that may lower the seizure threshold (ie, alcoholism, brain damage, concomitant use of other drugs 
that lower seizure threshold); increased risk of seizure (Prod Info ANAFRANIL(R) oral capsules, 2007) 
8)  glaucoma, history of narrow-angle; exacerbation of condition due to cholinergic antagonism (Prod Info 
ANAFRANIL(R) oral capsules, 2007) 
9)  hyperthyroidism or concurrent use of thyroid medications; may cause cardiac toxicity (Prod Info ANAFRANIL
(R) oral capsules, 2007) 
10)  intraocular pressure, increased; exacerbation of condition due to cholinergic antagonism (Prod Info 
ANAFRANIL(R) oral capsules, 2007) 
11)  liver disease; risk of hepatotoxicity (Prod Info ANAFRANIL(R) oral capsules, 2007) 
12)  mania/hypomania; risk of disease activation (Prod Info ANAFRANIL(R) oral capsules, 2007) 
13)  neuroleptic malignant syndrome; has been reported with clomipramine therapy (Prod Info ANAFRANIL(R) 
oral capsules, 2007) 
14)  renal function, significantly impaired (Prod Info ANAFRANIL(R) oral capsules, 2007) 
15)  schizophrenia, unrecognized; may precipitate psychosis (Prod Info ANAFRANIL(R) oral capsules, 2007) 
16)  seizures, history; may lower the convulsive threshold (Prod Info ANAFRANIL(R) oral capsules, 2007) 
17)  surgery, elective with general anesthetics (Prod Info ANAFRANIL(R) oral capsules, 2007) 
18)  urinary retention, history of; exacerbation of condition due to cholinergic antagonism (Prod Info ANAFRANIL
(R) oral capsules, 2007) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Psychiatric Effects 

Renal Effects 
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Reproductive Effects 

Other 

 
3.3.1   Cardiovascular Effects 

 
3.3.1.A   Clomipramine Hydrochloride 

Cardiac arrest 

Hypotension 

 
3.3.1.A.1   Cardiac arrest 

a)  According to one study, the use of higher-dose tricyclic antidepressants (TCAs) was associated with 
an increased risk of SUDDEN CARDIAC DEATH, while lower doses did not increase this risk. In a 
cohort study including 481,744 persons and 1487 cases of sudden cardiac death occurring in a 
community setting, researchers found that compared to non-use, the current use of TCAs was 
associated with a dose-related increase in the risk of sudden cardiac death. For doses lower than 100 
milligrams (mg) (amitriptyline or its equivalent), the rate ratio was 0.97 (95% CI, 0.72 to 1.29), however 
this increased to 2.53 (95% CI, 1.04 to 6.12) for doses of 300 mg or more (p=0.03, test for dose-
response). In the entire cohort, users of TCAs in doses of 100 mg or higher (amitriptyline or its 
equivalent) had a 41% increased rate of sudden cardiac death (rate ratio, 1.41; 95% CI, 1.02 to 1.95). 
However, TCAs taken in doses of less than 100 mg (amitriptyline or its equivalent) were not associated 
with an increased risk of sudden cardiac death in the entire cohort or in any subgroups, including 
persons with treated cardiovascular disease. Use of selective serotonin reuptake inhibitors was not 
associated with an increased risk of sudden cardiac death (rate ratio, 0.95; 95% CI, 0.42 to 2.15) (Ray 
et al, 2004). 
b)  In a case report, a 31-year-old severely depressed woman developed severe epileptic convulsions 
followed by cardiac ARREST during a 300 mg infusion of parenteral clomipramine (Singh, 1972a). The 
patient had been started on parenteral clomipramine 25 mg/day which was slowly increased to 250 
mg/day over 14 days. The cardiac arrest occurred on day 15 of treatment. She was resuscitated by 
external cardiac massage; EKG showed slight T wave flattening. One week later the patient restarted 
on oral clomipramine and was discharged 6 weeks later with no further cardiac problems. 

 
3.3.1.A.2   Hypotension 

a)  Orthostatic hypotension worsened in both younger (less than 55 years of age, n=74) and older (55 to 
70 years of age, n=28) people after taking clomipramine 150 milligrams per day for 2 weeks, but the fall 
in blood pressure was more severe in the older population (Stage et al, 2002). 
b)  A 57-year-old man who had been taking clomipramine 150 milligrams at bedtime for 2 years 
developed hypotension when he received general anesthesia in preparation for mitral valve repair. 
Anesthesia was induced with sodium thiopental and fentanyl and maintained with isoflurane. Forty-five 
minutes after induction of anesthesia, blood pressure and vascular resistance declined. Blood pressure 
was unresponsive to ephedrine, phenylephrine, and dopamine. After skin incision and sternotomy, 
systolic blood pressure decreased precipitously, to 55 millimeters of mercury. Despite multiple boluses 
of ephedrine and an infusion of norepinephrine, the patient developed third-degree atrioventricular 
block. Cardiopulmonary bypass was begun, and the surgery proceeded. The dosage of norepinephrine 
was increased before weaning from cardiopulmonary bypass. Prior to surgery, the patient had 
experienced postural hypotension, which was attributed to clomipramine. Therefore, a presumptive 
diagnosis of clomipramine-induced hypotension precipitated by anesthesia was made, and 
clomipramine was withheld. The patient was gradually weaned from norepinephrine (Malan et al, 2001). 
c)  Hypotension, TACHYCARDIA, and DIZZINESS have been reported at therapeutic doses of oral 
clomipramine (75 to 300 mg/day) (Dunbar et al, 1985a; De Wilde et al, 1983a; Pinder et al, 1980a). 
Most cases were mild and did not require any treatment. 

 
3.3.2   Dermatologic Effects 

 
3.3.2.A   Clomipramine Hydrochloride 

Diaphoresis 

Discoloration of skin 
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3.3.2.A.1   Diaphoresis 

a)  Increased SWEATING was experienced by significantly more patients on clomipramine 50 to 300 
mg/day than those on placebo during clinical trials of agoraphobic and obsessive compulsive patients 
(Johnston et al, 1988; Stern et al, 1980). 

 
3.3.2.A.2   Discoloration of skin 

a)  A case of pseudocyanotic PIGMENTATION has occurred with clomipramine (Tunca et al, 1989). 
 
3.3.3   Endocrine/Metabolic Effects 

 
3.3.3.A   Clomipramine Hydrochloride 

Body temperature above normal 

Galactorrhea 

Hyperglycemia 

Syndrome of inappropriate antidiuretic hormone secretion 

Weight change finding 

 
3.3.3.A.1   Body temperature above normal 

a)  More than 30 cases of hyperthemia have been associated with clomipramine. Most instances 
occurred when clomipramine was used in combination with other drugs. NEUROLEPTIC MALIGNANT 
SYNDROME has developed when clomipramine was administered concomitantly with a neuroleptic 
agent (Prod Info Anafranil(R), 2001b). 
b)  Sixteen of 38 inpatients with DSM-IIIR major depression treated with clomipramine alone developed 
at least one sympton of the serotonin syndrome in a prospective study (Lejoyeux et al, 1993). This 
syndrome includes confusion, agitation, myoclonus, diaphoresis, tremor, and diarrhea. In 14 cases, 
tremor and myoclonus occurred simultaneously and 10 patients presented tremor, myoclonus, 
diaphoresis, and shivering. With the exception of 2 patients, symptoms were transient, lasted less than 
1 week, and resolved with treatment. 
c)  Two cases of clomipramine-moclobemide overdose resulted in fatal serotonin syndrome (Neuvonen 
et al, 1993j). A 23-year-old male and 19-year-old female ingested 1000-1500 mg moclobemide, an 
MAO-A selective inhibitor and 225 to 500 mg clomipramine in order to "get high". Two to 3 hours later 
they were euphoric, but developed extreme tremor within the next 2 hours followed by convulsions and 
loss of consciousness. Both patients died 9 to 10 hours after ingestion, one in status epilepticus and the 
other while in hyperthermia following generalized epileptiform convulsions. Blood levels of both drugs at 
autopsy were lower than expected, based on the estimated amount of drug ingested. This may reflect 
prolonged absorption or postmortem redistribution. There were no levels of desmethyl or hydroxy 
metabolites of clomipramine reported. 

 
3.3.3.A.2   Galactorrhea 

a)  Summary 
1)  Clomipramine therapy has been associated with the development of galactorrhea, 
hyperprolactinemia, and amenorrhea. 

b)  Several cases of HYPERPROLACTINEMIA and galactorrhea have been reported with clomipramine 
therapy. A severely depressed woman in her late twenties was admitted to a psychiatric unit and started 
on oral clomipramine 75 mg twice daily and L-tryptophan 1 g 3 times daily. Two days later the patient 
developed profuse galactorrhea which was associated with AMENORRHEA. L-tryptophan was reduced 
and eventually stopped over a 3-week period with no change in breast secretion. Clomipramine was 
reduced to 25 mg twice daily and bromocriptine 2.5 mg twice daily was initiated. Galactorrhea gradually 
resolved after 6 weeks of this therapy and menstruation also returned at this time (Anand, 1985). 
c)  A woman who had been on oral clomipramine 10 mg twice daily for several years for anxiety 
developed galactorrhea, loss of libido, and uncomfortable breast engorgement 6 months after an 
increase of clomipramine to 50 mg at night (Fowlie & Burton, 1987). Her plasma prolactin levels were 
also above normal. Clomipramine was discontinued and within 2 weeks galactorrhea was reduced; 
within 3 months her breasts became normal and galactorrhea had resolved. 

 
3.3.3.A.3   Hyperglycemia 

a)  Hyperglycemia, glucosuria and diabetes mellitus has been reported with the use of clomipramine
(Prod Info ANAFRANIL(R) oral capsules, 2007a). 
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b)  An 84-year-old woman developed severe hyperglycemia within 5 months following the initiation of 
clomipramine 25 mg/day. The patient had a medical history of well-controlled hypertension, atrial 
fibrillation and concomitant medications included aspirin and irbesartan. Her BMI was 23 kg/m(2) and 
she had a negative family history of diabetes or glucose intolerance. Upon physical examination the 
patient was dehydrated and neurological examination noted obtunded consciousness without other 
abnormalities. Laboratory analysis revealed severe hyperglycemia (serum glucose, 459 mg/dL (25.5 
mmol/L)), ketonemia, metabolic acidosis, elevated HbA1C level (12%), serum sodium (158 mmol/L), 
SCr (1.8 mg/dL), glycosuria and ketonuria. Additional laboratory test results were within normal ranges 
(eg, CBC, serum lipase and serum amylase) and chest radiography and CT of the head and abdomen 
were unremarkable. Upon hospitalization, the clomipramine was discontinued and the patient was 
treated with IV insulin (30 units/day) and IV fluids. The patient's blood glucose level normalized with 
treatment and after 10 days, the insulin therapy was discontinued and the patient was discharged from 
the hospital. Three months after hospital discharge, laboratory analysis reported HbA1C level at 5% and 
the patient agreed to restart the clomipramine under medical surveillance. One week after restarting the 
clomipramine, the patient developed hyperglycemia (serum glucose, 250 mg/dL (13.88 mmol/L)), 
glycosuria, and ketonuria. Again, the clomipramine was discontinued and the blood glucose normalized 
after 2 days. A temporal relationship appears to exist between the administration of clomipramine and 
the development of hyperglycemia and with the resolution of the hyperglycemia upon withdrawal of 
clomipramine(Mumoli & Cei, 2008). 

 
3.3.3.A.4   Syndrome of inappropriate antidiuretic hormone secretion 

a)  HYPONATREMIA secondary to the syndrome of inappropriate antidiuretic hormone secretion 
(SIADH) has been attributed to clomipramine (Pledger & Mathew, 1989). Hyponatremia developed in a 
64-year-old woman 2 days following initiation of clomipramine 25 g three times daily. The patient was 
not receiving other medications. Clomipramine was discontinued and electrolyte levels a week later 
were normal. 

 
3.3.3.A.5   Weight change finding 

a)  Weight gain was reported in 18% of patients in controlled studies receiving clomipramine compared 
to 1% of patients administered placebo. Twenty-eight percent of these patients had weight gain of at 
least 7% of their initial body weight and several patients had weight gains in excess of 25% of their 
initial body weight. Conversely, 5% of patients receiving clomipramine and 1% receiving placebo had 
weight losses of at least 7% of their body weight (Prod Info Anafranil(R), 2001b). 

 
3.3.4   Gastrointestinal Effects 

 
3.3.4.A   Clomipramine Hydrochloride 

 
3.3.4.A.1   Gastrointestinal tract finding 

a)  Mild to moderate CONSTIPATION has been reported as an adverse effect by patients on 
clomipramine therapy (75 to 300 mg/day) (Dick & Ferrero, 1983)(Stern et al, 1980; Langohr et al, 
1985a). 
b)  DRY MOUTH has been reported to occur in over 50% of patients on clomipramine therapy (75 to 
300 mg/day) (Dunbar et al, 1985a); (Dick & Ferrero, 1983)(Flament et al, 1985; Johnston et al, 1988; 
Stern et al, 1980). 

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Clomipramine Hydrochloride 

Agranulocytosis 

Hematology finding 

Pancytopenia 

 
3.3.5.A.1   Agranulocytosis 

a)  Incidence: rare 
b)  Agranulocytosis has been reported with tricyclic antidepressants (Miller, 1963; Bird, 1960; Crammer 
& Elkes, 1967) and clomipramine has been associated with this syndrome. A 37-year-old depressed 
woman received a total of 2.65 grams of both oral and parenteral clomipramine over a 26-day period 
(Souhami et al, 1976). She developed a sore throat and fever 3 weeks after stopping treatment. A white 
cell count revealed a complete absence of neutrophils. The patient developed a candida infection and 
was admitted to the hospital for antibiotic therapy. After 12 days of NEUTROPENIA, there was an 
increase in the lymphocyte count followed by a sudden reappearance of neutrophils. Clinical 
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improvement was noted with the reappearance of neutrophils and the patient was discharged 40 days 
after admission. In a second report, a 49-year-old postmenopausal caucasian female was treated with 
clomipramine 150 mg at bedtime for 38 days. Four days after stopping the drug, a routine hemogram 
revealed leukopenia: 1200/mm(3) from 4500/mm(3) one month earlier. One week later, the white blood 
cell count was 4200 and the agranulocytosis had resolved (Gravenor et al, 1986). 
c)  A 67-year-old man developed concurrent severe agranulocytosis with elevation of hepatic 
transaminases after treatment with clomipramine (CMI) for 1 month at 175 mg/day. The white count 
returned to normal 14 days after discontinuation of CMI (Alderman et al, 1993). 

 
3.3.5.A.2   Hematology finding 

a)  Clomipramine has caused LEUKOPENIA, agranulocytosis, THROMBOCYTOPENIA, ANEMIA, and 
pancytopenia. Leukocyte and differential blood counts should be obtained in patients who develop fever 
and sore throat during treatment with clomipramine (Prod Info Anafranil(R), 2001b). 

 
3.3.5.A.3   Pancytopenia 

a)  Incidence: rare 
b)  A 54-year-old man developed pancytopenia after being treated with oral clomipramine 50 mg/day for 
approximately 40 days and parenteral clomipramine 50 mg/day for several days before the onset of 
symptoms (Magni et al, 1987). Several days after admission the patient experienced increased fatigue, 
drowsiness, pallor and ecchymoses on the arms. A complete blood count revealed a progressive 
reduction of all cell lines, with platelets and white blood cells leading the way. On day 20 after admission 
clomipramine was discontinued and his blood count began to rise. The patient was discharged on day 
49 with his blood count still below baseline, but continuing to rise. 

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Clomipramine Hydrochloride 

Allergic hepatitis 

Hepatotoxicity 

 
3.3.6.A.1   Allergic hepatitis 

a)  A 41-year-old woman developed allergic hepatitis with extreme eosinophilia during the second 
month of treatment with clomipramine for suicidal depression. After 4 weeks of clomipramine treatment 
(dose incremented to 150 milligrams/day), she developed right-sided upper abdominal pain and had 
fever, which normalized after 2 days. Abdominal pain persisted. Liver enzymes were elevated, but there 
was no eosinophilia. By 6 weeks, eosinophils had increased to 65% of the differential white blood cell 
count. Allergic hepatitis was diagnosed and clomipramine was discontinued. Hematopoietic side-effects 
disappeared within 2 weeks. Liver function took longer to normalize. Her depression was then 
successfully treated with a chemically unrelated substance (moclobemide) (Wiersma et al, 2000). 

 
3.3.6.A.2   Hepatotoxicity 

a)  Incidence: 1-3% 
b)  Clomipramine has induced elevated aspartate aminotransferase (AST or SGOT) and alanine 
aminotransferase (ALT or SGPT) in approximately 1% and 3% of patients, respectively, to levels 3 
times the upper limit of normal (Prod Info Anafranil(R), 2001b). Caution is indicated in treating patients 
with known liver disease, and periodic monitoring of hepatic enzymes is recommended in such patients. 
c)  A 67-year-old man developed concurrent severe agranulocytosis with elevation of hepatic 
transaminases after treatment with clomipramine (CMI) for 1 month at 175 mg/day. The white count 
returned to normal 14 days after discontinuation of CMI (Alderman et al, 1993). 

 
3.3.8   Musculoskeletal Effects 

 
3.3.8.A   Clomipramine Hydrochloride 

Fracture of bone 

Fracture of bone, Nonvertebral 

 
3.3.8.A.1   Fracture of bone 

a)  In a case-control study including fracture cases (n=124,655) during the year 2000 and age- and 
gender-matched controls (n=373,962), there was an increased risk of any fracture in participants who 
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were using an average standard daily dose of clomipramine (adjusted odds ratio (OR), 1.49; 95% CI, 
1.19 to 1.88) compared to those who were not exposed to clomipramine. Clomipramine use was 
associated with an increased risk of hip fracture (adjusted OR, 2.04; 95% CI, 1.11 to 3.75), but not 
forearm (adjusted OR, 1.61; 95% CI, 0.89 to 2.89) or spine fracture (adjusted OR, 2.79; CI, 0.88 to 8.8) 
(Vestergaard et al, 2008) 

 
3.3.8.A.2   Fracture of bone, Nonvertebral 

a)  In a prospective, population-based, cohort study (n=7983) with a mean follow-up of 8.4 years, there 
was an increased risk of nonvertebral fracture in adult participants older than 55 years of age (mean 
age of 77.5 years) who were currently using an tricyclic antidepressant (TCA), including amitriptyline, 
clomipramine, dosulepine, doxepine, imipramine, maprotiline, nortriptyline, and opipramol, compared to 
those who were not exposed to antidepressants. Current TCA use was associated with an increased 
risk of nonvertebral fracture (hazard ratio (HR), 1.6; 95% confidence interval (CI), 1.08 to 2.38) 
compared with no antidepressant use. Current TCA use was also associated with an increased risk of 
nonvertebral fracture (HR, 1.6; 95% CI, 1.02 to 2.5) compared with past antidepressant use (n=1217). 
Duration of TCA use of greater than 6 months was not associated with an increased risk of fractures 
when compared with no antidepressant use and with past antidepressant use. Fractures of the hip 
(most frequent), wrist, humerus, and pelvis were reported (Ziere et al, 2008). 

 
3.3.9   Neurologic Effects 

Clomipramine 

Clomipramine Hydrochloride 

 
3.3.9.A   Clomipramine 

 
3.3.9.A.1   Seizure 

See Drug Consult reference: COMPARATIVE INCIDENCE OF SEIZURES FROM 
ANTIDEPRESSANTS 

 
3.3.9.B   Clomipramine Hydrochloride 

Central nervous system finding 

Gilles de la Tourette's syndrome 

Seizure 

Serotonin syndrome 

 
3.3.9.B.1   Central nervous system finding 

a)  Summary 
1)  Increased aggression, tremor and decreased cognitive function have been associated with 
clomipramine administration in obsessive-compulsive disorder (OCD) and depressed patients and 
in normal volunteers. It has also precipitated panic attacks in patients with panic disorder. 

b)  TREMOR is a commonly reported adverse effect with clomipramine 75 to 300 mg/day in both 
depressive and obsessive compulsive disorder patients (Flament et al, 1985; Stern et al, 1980; Larsen 
et al, 1984; Levin, 1982a). In one study, the tremor was rapid with low amplitude and was successfully 
treated within a few days with oral biperiden 6 mg/day (Klok et al, 1981a). 
c)  The effects of a 10-day regimen of clomipramine (CMI) 25 to 50 mg tid on psychomotor and 
cognitive function were assessed in 12 normal volunteer subjects. CMI had little effect on EEG but 
reaction speed was markedly slowed. Tolerance did not develop to acute MEMORY IMPAIRMENT on a 
verbal recall test and subjective ratings for mood and bodily symptoms were adversely affected by CMI 
(Allen et al, 1991). 
d)  Performance on tasks tapping automatic and voluntary aspects of memory, attention, and motor 
speed was examined in 14 patients with major depressive disorder, before and after 3 weeks of 
treatment with clomipramine 150 mg/day. Performance on tasks requiring frontal functions improved or 
did not change, whereas verbal learning and retention, where hippocampal functioning is critical, were 
impaired. The latter tasks were negatively related to cerebrospinal fluid (CSF) 5-HIAA levels and 
plasma concentration of clomipramine (Bartfai et al, 1991). 
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3.3.9.B.2   Gilles de la Tourette's syndrome 
a)  Vocal and motor tics (Tourettism) developed after administration of clomipramine to a young patient 
with obsessive compulsive disorder and schizoid personality disorder (Moshe et al, 1994). 

 
3.3.9.B.3   Seizure 

a)  Summary 
1)  Seizures associated with clomipramine have been reported during therapy, upon withdrawal of 
therapy by patient or neonate, and with overdoses. The Medical Letter reports that 0.7% of 
approximately 3,000 patients in United States clinical trials with clomipramine have experienced 
seizures (Anon, 1988a). 

b)  Incidence: 0.7% 
c)  Several incidences of major motor SEIZURES and STATUS EPILEPTICUS have been reported 
during clinical trials. The patients had no history of epilepsy or seizures prior to clomipramine therapy. 
One patient who experienced 2 seizures while on oral clomipramine 150 mg/day had a slightly 
abnormal EEG before treatment began (Marshall, 1971). The other patient experiencing a seizure while 
on oral clomipramine 150 mg/day was withdrawn from the study (Anon, 1986). The patient who 
experienced status epilepticus was on oral clomipramine 50 mg 3 times a day. The seizures were 
controlled with anticonvulsants and he was withdrawn from the study (Klok et al, 1981a). 
d)  A 40-year-old man with no history of epileptic seizures or head trauma was admitted to an 
emergency room comatose with generalized tonic-clonic movements (Flechter et al, 1983). According to 
his wife, he had taken approximately 2.5 g (100 tablets each 25 mg) of clomipramine. Within 8 hours of 
admission he developed generalized myoclonic jerking. He was treated with diazepam, diuretics, and 
large volumes of intravenous fluids. Within 4 days the myoclonic attacks resolved and he became fully 
conscious. 
e)  Within 36 hours of stopping clomipramine 50 mg three times daily, a 67-year-old woman became 
unconscious and developed clonic contractions of her limbs (Robinson, 1978). Following her convulsion 
she was restarted on clomipramine and fully recovered in 6 weeks, at which time the drug was gradually 
reduced with no further problems. The patient had no history of epileptic seizures or head trauma. 
f)  Two cases of neonatal convulsions due to maternal withdrawal of clomipramine were reported (Cowe 
et al, 1982a). In the first case a 22-year-old mother had been receiving clomipramine at an unspecified 
dose for the last 7 weeks of pregnancy for depression. She delivered a normal term male infant which 
developed convulsions at 8 hours of age. Parenteral treatment with phenobarbital and paraldehyde did 
not control the convulsions, which occurred intermittently for 53 hours. In the second case a 38-year-old 
mother had been receiving clomipramine and flurazepam at unspecified doses throughout pregnancy. 
Convulsions in the infant began 7 hours after birth. Parenteral phenobarbital was started but the infant 
continued to have myoclonic jerks. After 24 hours parenteral clomipramine was started at 0.4 mg over 2 
hours, which suppressed the convulsions for 11 hours. Twitching in all limbs returned at this time and 
the infant was started on a continuous infusion of clomipramine which was gradually decreased over 12 
days. Oral clomipramine was started and also slowly decreased. The infant remained jittery but the 
convulsions were under control. The clomipramine was discontinued at day 17 with no ill effects. 
g)  During a 4-week comparative trial, 36 female patients received either oral clomipramine or oral 
fluvoxamine 50 mg 3 times daily. During the third treatment week, 1 patient on clomipramine developed 
status epilepticus that was controlled with anticonvulsants. The patient had no history of epilepsy and 
was withdrawn from the study (Klock et al, 1981). 
h)  Acute and chronic effects of clomipramine on the human EEG in patients treated for depression 
could not be differentiated (Ulrich et al, 1994). 

 
3.3.9.B.4   Serotonin syndrome 

a)  A 60-year-old woman with depression and anxiety suffered a fatal case of serotonin syndrome 
secondary to her clomipramine treatment (Rosebush et al, 1999). The woman had been receiving 
clomipramine for 8 months and her dose had been increased to 250 mg daily. Other medication 
included lisinopril, glyburide, and clonazepam. She became ill over a period of hours and developed 
encephalopathy, myoclonus, hyperreflexia, tremulousness, diarrhea, and incoordination. Her creatine 
phosphokinase increased to 39,900 units/L. Liver function tests were elevated, platelet count was 
elevated, and her coagulation studies were consistent with disseminated intravascular coagulation. Her 
blood level of clomipramine plus the major metabolite was 2,230 nmol/L (normal range less than 1,900). 
She was treated with cooling blankets, intravenous fluids, lidocaine for ventricular tachycardia, and 
phenytoin for seizures. Rhabdomyolysis occurred resulting in acute renal failure and the need for 
dialysis. After 4 weeks, she developed opportunistic infections and died. 
b)  Sixteen of 38 inpatients with DSM-IIIR major depression treated with clomipramine alone developed 
at least one sympton of the serotonin syndrome in a prospective study (Lejoyeux et al, 1993). This 
syndrome includes confusion, agitation, myoclonus, diaphoresis, tremor, and diarrhea. In 14 cases, 
tremor and myoclonus occurred simultaneously and 10 patients presented tremor, myoclonus, 
diaphoresis, and shivering. With the exception of 2 patients, symptoms were transient, lasted less than 
1 week, and resolved with treatment. 

 
3.3.12   Psychiatric Effects 
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3.3.12.A   Clomipramine Hydrochloride 

Aggressive behavior 

Delirium 

Hallucinations 

Mania 

Panic attack 

Suicidal thoughts 

 
3.3.12.A.1   Aggressive behavior 

a)  Paranoid ideation and aggressive behavior developed in two adolescents with obsessive compulsive 
disorder during treatment with therapeutic doses of clomipramine. Possible pathogenetic factors 
involving serotonin and serotonin receptor abnormalities are discussed (Alarcon et al, 1991). 

 
3.3.12.A.2   Delirium 

a)  Two women, 61 and 67 years old, whose DSM-IV major depression failed to respond to oral 
treatment with clomipramine 150 mg/day, developed delirium and HALLUCINATIONS when intravenous 
clomipramine 12.5 milligrams was added to the regimen. Delirium was diagnosed within 4 to 6 days 
after beginning intravenous administration. In both cases, discontinuation of intravenous administration 
resulted in gradual improvement, over days, of the delirious state. In both women, plasma levels of 
clomipramine and its metabolite, desmethylclomipramine, doubled with the introduction of intravenous 
dosing (Ueda et al, 2000). 

 
3.3.12.A.3   Hallucinations 

a)  The onset of "music hallucinations" has been associated with the use of clomipramine 75 mg per 
day three weeks after it was initiated for the treatment of major depression in a 67-year-old widowed 
female patient (Valleda & Gentil, 1991). 

 
3.3.12.A.4   Mania 

a)  MANIA developed in 6 of 25 patients being treated with clomipramine for unipolar depression (van 
Sheyen & van Kammen, 1979). The patients had been on oral clomipramine 150 to 225 mg/day in 3 
divided doses for 6 to 13 weeks before the development of mania. Mania lasted from 15 to 49 days after 
clomipramine was stopped and perphenazine or haloperidol therapy was initiated. The duration of the 
mania strongly correlated with the duration of clomipramine therapy. 

 
3.3.12.A.5   Panic attack 

a)  Low-dose (12.5 mg) intravenous clomipramine precipitated severe dysphoria/panic attacks in 
patients with diagnosed panic disorder (George et al, 1995). 

 
3.3.12.A.6   Suicidal thoughts 

a)  Adult and pediatric patients being treated with antidepressants for major depressive disorder who 
experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility 
(aggressiveness), impulsivity, akathisia (psychomotor restlessness), hypomania, or mania may be at 
risk of suicidal ideation and behavior (SUICIDALITY). This same concern applies to treating patients 
with other psychiatric and nonpsychiatric disorders. If these symptoms are observed, therapy should be 
reevaluated and it may be necessary to discontinue medications when symptoms are severe, sudden in 
onset, or were not part of the patient's initial symptoms. Patients and their caregivers should be 
provided with the Medication Guide that is available for this drug (Anon, 2004). 
b)  A causal role for antidepressants in inducing suicidality has been established in pediatric patients. 
Anyone considering the use of antidepressants in a child or adolescent must balance this risk with the 
clinical need. In pooled analyses of 24 short-term, placebo-controlled trials of nine antidepressants 
(citalopram, fluoxetine, fluvoxamine, paroxetine, sertraline, bupropion, mirtazapine, nefazodone, and 
venlafaxine extended-release) including over 4400 pediatric patients with major depressive disorder, 
obsessive compulsive disorder, or other psychiatric disorders, a greater risk of suicidal behavior or 
ideation during the first few months of therapy was demonstrated in patients receiving antidepressants 
as compared with placebo (4% vs 2%, respectively). The risk of suicidality was most consistently 
observed in the trials that included patients with major depressive disorder, but there were signs of risk 
emerging from trials in other psychiatric indications, such as obsessive compulsive disorder and social 
anxiety disorder. No suicides occurred in these trials. The risk of suicidality during longer-term use (ie, 
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beyond several months) in pediatric patients is not known. It is also unknown whether this risk extends 
to adult patients (Anon, 2004). 

 
3.3.13   Renal Effects 

 
3.3.13.A   Clomipramine Hydrochloride 

 
3.3.13.A.1   Urinary retention 

a)  A 15-year-old male experienced 2 episodes of urinary retention while on oral clomipramine therapy 
for obsessive-compulsive disorder (Hermesh et al, 1987). The patient was on clomipramine 50 mg 3 
times a day and first experienced urinary adverse effects 3 weeks from the initiation of therapy. 
Subcutaneous bethanechol 5 mg and oral phenoxybenzamine 40 mg/day for 3 days failed to improve 
his symptoms. Improvement in his obsessive-compulsive behavior was noted throughout clomipramine 
therapy and was maximal when the dose was increased to 200 mg/day. However during week 20 of 
therapy the patient experienced urinary retention for 16 hours and required catheterization to remove 
1200 mL of urine. Within 8 days of clomipramine discontinuation all urinary symptoms had resolved. 

 
3.3.14   Reproductive Effects 

Clomipramine 

Clomipramine Hydrochloride 

 
3.3.14.A   Clomipramine 

 
3.3.14.A.1   Sexual dysfunction 

See Drug Consult reference: DRUG-INDUCED SEXUAL DYSFUNCTION 
 
3.3.14.B   Clomipramine Hydrochloride 

Sexual dysfunction 

Sperm finding 

 
3.3.14.B.1   Sexual dysfunction 

a)  DELAYED EJACULATION has been reported during several studies of patients with obsessive 
compulsive disorder at clomipramine doses of 50 to 300 mg/day (Yaryura-Tobias et al, 1976; Insel et al, 
1983; Volavka et al, 1985a). 
b)  Partial or total ANORGASMIA was experienced by 92% (n=24; 17 men and 7 women) of patients 
with obsessive compulsive disorder during a double-blind, placebo-controlled study to assess changes 
in sexual function (Monteiro et al, 1987). None of the 9 placebo patients experienced any sexual 
dysfunction. Patients received clomipramine 25 to 200 mg/day. Most patients still had interest in sex but 
noticed difficulty in achieving orgasm within the first few days of clomipramine therapy. Normal sexual 
function returned within 3 days of stopping clomipramine in all but 1 man who improved without 
treatment in 3 months. 
c)  Orgasmic inhibition was reported in 1 male and 2 female patients who were depressed with 
obsessive-compulsive features (Quirk & Einarson, 1982). Orgasmic dysfunction occurred shortly after 
beginning clomipramine, despite a return of libido as the depression improved. Two patients were 
switched to desipramine; this resulted in resolution of sexual dysfunction while maintaining depression 
control. The third patient manipulated the dosing interval and reduced the intensity of the anorgasmia. 
Strong anticholinergic/antiadrenergic activity is felt to be the cause of anorgasmia from clomipramine. 
d)  There have been several interesting cases of patients experiencing ORGASM when yawning while 
receiving clomipramine therapy. Upon discontinuation of clomipramine these symptoms resolved. 
These side effects were discovered during routine questioning, and no placebo-replacement or 
rechallenge with clomipramine have been tried (McLean et al, 1983). 
e)  Three cases of painful ejaculation associated with clomipramine during the first 3 weeks of treatment 
were reported. Dosage was 100 mg/d in one case and 150 mg/d in 2 cases. The adverse effect 
resolved within several days of dosage reduction or discontinuation of the medication (Aizenberg et al, 
1991). 

 
3.3.14.B.2   Sperm finding 

a)  All spermiograms of 9 patients treated with clomipramine 75 mg/day for 3 months were pathological 
in terms of volume, motility, and morphology compared with 37% of control patients (same as healthy 
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population). Hormone levels associated with the hypothalamic hypophyseal-gonadal axis were not 
affected in either group (Maier & Koinig, 1994). 

 
3.3.16   Other 

 
3.3.16.A   Clomipramine Hydrochloride 

Summary 

Withdrawal sign or symptom 

 
3.3.16.A.1   Summary 

a)  GENERAL 
1)  Other than orthostatic hypotension, side effects from clomipramine treatment (dry mouth, 
tremor, sweating, constipation, accommodation disturbances, sedation) were no more frequent or 
severe in an older population (55 to 70 years of age, n=28) than in a younger one (less than 55 
years of age, n=74) (Stage et al, 2002). 

 
3.3.16.A.2   Withdrawal sign or symptom 

a)  A variety of withdrawal symptoms have been reported in association with abrupt discontinuation of 
clomipramine, including dizziness, nausea, vomiting, headache, malaise, sleep disturbance, 
hyperthermia, and irritability. In addition, such patients may experience a worsening of psychiatric 
status. The dosage of clomipramine should be gradually tapered and the patient monitored carefully 
during discontinuation (Prod Info Anafranil(R), 2001b; Diamond et al, 1989). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info Anafranil(R), 2001c) (All 
Trimesters) 

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) 
and there are no controlled studies in women or studies in women and animals are not available. Drugs 
should be given only if the potential benefit justifies the potential risk to the fetus. 

2)  Australian Drug Evaluation Committee's (ADEC) Category: C (Batagol, 1996) 
a)  Drugs which, owing to their pharmacological effects, have caused or may be suspected of causing 
harmful effects on the human fetus or neonate without causing malformations. These effects may be 
reversible. Accompanying texts should be consulted for further details. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Yes 
4)  Clinical Management 

a)  Due to reported teratogenic effects with other tricyclic antidepressants, use of clomipramine during 
pregnancy should be avoided if possible, especially during the first trimester. The dangers of failure to treat 
major depression, however, are obvious, and in each case these dangers must be weighed against the 
potential for teratogenic effects. 

5)  Literature Reports 
a)  Clomipramine has not been associated with teratogenic effects in human case reports, however, other 
tricyclic antidepressants (imipramine, amitriptyline) have been associated with teratogenic effects. Neonatal 
withdrawal symptoms secondary to maternal use of clomipramine have been reported. 
b)  Two cases of neonatal convulsions due to maternal withdrawal of clomipramine have been reported 
(Cowe et al, 1982). In the first case a 22-year-old mother had been receiving clomipramine at an unspecified 
dose for the last 7 weeks of pregnancy for depression. She delivered a normal term male infant who 
developed convulsions at 8 hours of age. Parenteral treatment with phenobarbital and paraldehyde did not 
control the convulsions, which occurred intermittently for 53 hours. In the second case, a 38-year-old mother 
had been receiving clomipramine and flurazepam of unspecified doses throughout pregnancy. Convulsions 
in the infant began 7 hours after birth. Parenteral phenobarbital was started but the infant continued to have 
myoclonic jerks. After 24 hours parenteral clomipramine was started at 0.4 mg over 2 hours, which 
suppressed the convulsions for 11 hours. Twitching in all limbs returned at this time and the infant was 
started on a continuous infusion of clomipramine which was started and also slowly decreased. The infant 
remained jittery but the convulsions were under control. The clomipramine was discontinued at day 17 with 
no ill effects. 
c)  In a case report, a pregnant woman with endogenous depression had been taking oral clomipramine 200 
mg daily throughout her pregnancy (Ostergaard & Pedersen, 1982). She delivered an infant who became 
cyanotic, lethargic, and tachypneic with moderate respiratory acidosis. Treatment with oxygen and 
incubation reversed these conditions. The infant developed twitches and tremors with an abnormal motor 
pattern within 24 hours of birth. Following treatment with phenobarbital, the symptoms gradually decreased 
and completely resolved in one week. 
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d)  A mother treated with clomipramine during pregnancy delivered a normal infant at term (Schimmell et al, 
1991). The newborn did show hypotonia and jitteriness at birth and both effects resolved spontaneously by 6 
days of age. The infant was breast-fed while the mother took oral clomipramine in therapeutic dosage (150 
mg/day), producing a clomipramine level in the infant of 0.4% of the material level. Four of five women who 
took clomipramine throughout their pregnancies delivered healthy babies with no evidence of congenital 
malformations. The fifth woman elected to terminate her pregnancy at 9 weeks. Thus, the authors concluded 
that clomipramine can be safely used in pregnant women and mothers who breast-feed their newborns 
without fear of clomipramine intoxication. 
e)  Based on data collected through the Motherisk Program, there appear to be no differences in cognitive 
function, temperament and general behavior in children exposed to clomipramine throughout gestation as 
compared to controls (Nulman et al, 2002). However, among infants who were exposed to either fluoxetine 
or tricyclic antidepressants thoughout gestation, those born to mothers with uncontrolled depressive 
symptoms showed lower cognitive and language achievements than those born to mothers who were well-
controlled (Nulman et al, 2002). 

B)  Breastfeeding 
1)  American Academy of Pediatrics Rating: Drugs for which the effect on nursing infants is unknown but may be 
of concern. (Anon, 2001) 
2)  World Health Organization Rating: Compatible with breastfeeding. (Anon, 2002) 
3)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk 
when used during breastfeeding. Weigh the potential benefits of drug treatment against potential risks 
before prescribing this drug during breastfeeding. 

4)  Clinical Management 
a)  According to the American Academy of Pediatrics, clomipramine is among those agents that may be of 
concern when used while breastfeeding (Anon, 2001). Although clomipramine appears in breast milk, the 
concentration is low and may not be pharmacologically significant. 

5)  Literature Reports 
a)  Clomipramine is excreted in breast milk. A mother treated with clomipramine during pregnancy delivered 
a normal infant at term (Schimmell et al, 1991a). The newborn did show hypotonia and jitteriness at birth 
and both effects resolved spontaneously by 6 days of age. The milk:plasma ratios on the 4th and 6th days 
were 1.62 and 1.04, respectively. The infant was started on breastfeeding at the 7th day of age while the 
mother took oral clomipramine in therapeutic dosage (150 mg/day), producing a clomipramine level in the 
infant of 0.4% of the maternal level. The milk:plasma ratios on the 10th, 14th, and 35th days were 0.76, 
0.84, and 1.22, respectively.The infant remained asymptomatic. 
b)  A report describing four women maintained on clomipramine 75 mg to 125 mg per day who breastfed 
their infants demonstrated that infant serum concentrations of clomipramine metabolites (N-
desmethylclomipramine, 8-hydroxyclomipramine and 8-hydroxydesmethylclomipramine) were below the 
assay sensitivity of 10 ng/mL. The measurements were taken after approximately 3 weeks of consistent 
maternal dosing, and all infants were noted to be developing normally (Wisner et al, 1995). 

6)  Drug Levels in Breastmilk 
a)  Parent Drug 

1)  Milk to Maternal Plasma Ratio 
a)  0.76-1.62 (Schimmell et al, 1991a) 

b)  Active Metabolites 
1)  DESMETHYLCLOMIPRAMINE (Nagy & Johansson, 1977a) 

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

 
3.5.1   Drug-Drug Combinations 

Acenocoumarol 

Amobarbital 

Amphetamine 

Amprenavir 

Anisindione 
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Aprobarbital 

Arbutamine 

Arformoterol 

Armodafinil 

Atazanavir 

Atomoxetine 

Belladonna 

Belladonna Alkaloids 

Bepridil 

Bethanidine 

Butabarbital 

Butalbital 

Cannabis 

Carbamazepine 

Chlorotrianisene 

Cimetidine 

Cisapride 

Clonidine 

Clorgyline 

Conjugated Estrogens 

Dexfenfluramine 

Dexmethylphenidate 

Dextroamphetamine 

Dicumarol 

Dienestrol 

Diethylpropion 

Diethylstilbestrol 

Diphenhydramine 
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Duloxetine 

Enalaprilat 

Enalapril Maleate 

Epinephrine 

Esterified Estrogens 

Estradiol 

Estriol 

Estrone 

Estropipate 

Eterobarb 

Ethinyl Estradiol 

Etilefrine 

Fenfluramine 

Fluvoxamine 

Formoterol 

Fosamprenavir 

Fosphenytoin 

Gatifloxacin 

Grepafloxacin 

Guanadrel 

Halofantrine 

Heptabarbital 

Hexobarbital 

Iproniazid 

Isocarboxazid 

Linezolid 

Lisdexamfetamine 

Lumefantrine 
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Mazindol 

Mephentermine 

Mephobarbital 

Mestranol 

Methamphetamine 

Methohexital 

Methoxamine 

Methylphenidate 

Midodrine 

Moclobemide 

Modafinil 

Moxifloxacin 

Nefopam 

Nialamide 

Norepinephrine 

Olanzapine 

Oxilofrine 

Oxybutynin 

Pargyline 

Paroxetine 

Pemoline 

Pentobarbital 

Phendimetrazine 

Phenelzine 

Phenindione 

Phenmetrazine 

Phenobarbital 

Phenprocoumon 
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Phentermine 

Phenylephrine 

Phenytoin 

Primidone 

Procarbazine 

Propylhexedrine 

Quinestrol 

Quinidine 

Rasagiline 

S-Adenosylmethionine 

Salmeterol 

Secobarbital 

Selegiline 

Sertraline 

St John's Wort 

Tapentadol 

Thiopental 

Tibolone 

Toloxatone 

Tramadol 

Tranylcypromine 

Valproic Acid 

Vasopressin 

Venlafaxine 

Warfarin 

Yohimbine 

 
3.5.1.A   Acenocoumarol 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral 
anticoagulants (Vesell et al, 1970k; Williams et al, 1976k). Considerable interindividual differences may be 

Page 20 of 129MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.3., page 20

Case 3:09-cv-00080-TMB     Document 78-18      Filed 03/24/2010     Page 96 of 205



found (Pond et al, 1975k). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In patients receiving tricyclic antidepressants and oral anticoagulant therapy, the 
prothrombin time ratio or INR (international normalized ratio) should be closely monitored with the addition 
and withdrawal of the antidepressant, and should be periodically reassessed during concurrent therapy. 
Achieving a stable drug regimen which produces the desired level of anticoagulation may be difficult in 
patients on this combination, and frequent adjustments of the anticoagulant dose may be required. 
7)  Probable Mechanism: decreased acenocoumarol metabolism; increased acenocoumarol absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an 
increase of dicumarol levels and an increase in the plasma half-life of dicumarol, although the effect 
was not consistent in all subjects (Pond et al, 1975j). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after 8 days of nortriptyline resulted in a significantly 
prolonged half-life and decreased volume of distribution of the coumarin anticoagulant in 6 healthy 
volunteers (Vesell et al, 1970j). The proposed mechanism of action was reduced bishydroxycoumarin 
metabolism and/or altered coumarin absorption.  
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent 
TCAs (Williams et al, 1976j). TCAs affected the stability of anticoagulant control leading to frequent 
changes in the doses of anticoagulants. Inhibition of coumarin metabolism was the postulated 
mechanism.  

 
3.5.1.B   Amobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977a; Silverman & Braithwaite, 1972; Burrows & 
Davies, 1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 
1992). These drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.C   Amphetamine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973h; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
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therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.D   Amprenavir 

1)  Interaction Effect: increased tricyclic serum concentrations and potential toxicity (anticholinergic effects, 
sedation, confusion, cardiac arrhythmias) 
2)  Summary: Coadministered amprenavir may increase serum concentrations of tricyclic antidepressants, 
causing a potential risk of arrhythmias or other serious adverse effects. Currently no interaction study has 
been conducted. Amprenavir is metabolized by cytochrome P450 3A4 enzymes in addition to being a 
CYP3A4 inhibitor, and tricyclics may partially depend on this pathway for metabolism. Plasma 
concentrations of the tricyclic should be closely monitored and dose adjustments made accordingly in 
patients also receiving amprenavir (Prod Info Agenerase(R), 2000). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If concomitant therapy with amprenavir and a tricyclic antidepressant is 
unavoidable, plasma concentrations of the tricyclic should be closely monitored and dose adjustments made 
accordingly. Also monitor patients for signs and symptoms of tricyclic toxicity (anticholinergic effects, 
sedation, confusion, cardiac arrhythmias). 
7)  Probable Mechanism: inhibition of cytochrome P450-mediated tricyclic metabolism 

 
3.5.1.E   Anisindione 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral 
anticoagulants (Vesell et al, 1970e; Williams et al, 1976e). Considerable interindividual differences may be 
found (Pond et al, 1975e). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: In patients receiving tricyclic antidepressants and oral anticoagulant therapy, the 
prothrombin time ratio or INR (international normalized ratio) should be closely monitored with the addition 
and withdrawal of the antidepressant, and should be periodically reassessed during concurrent therapy. 
Achieving a stable drug regimen which produces the desired level of anticoagulation may be difficult in 
patients on this combination, and frequent adjustments of the anticoagulant dose may be required. 
7)  Probable Mechanism: decreased anisindione metabolism; increased anisindione absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an 
increase of dicumarol levels and an increase in the plasma half-life of dicumarol, although the effect 
was not consistent in all subjects (Pond et al, 1975d). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after 8 days of nortriptyline resulted in a significantly 
prolonged half-life and decreased volume of distribution of the coumarin anticoagulant in 6 healthy 
volunteers (Vesell et al, 1970d). The mechanism of action was suggested to be reduced 
bishydroxycoumarin metabolism and/or altered coumarin absorption.  
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent 
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TCAs (Williams et al, 1976d). TCAs affected the stability of anticoagulant control leading to frequent 
changes in the doses of anticoagulants. Inhibition of coumarin metabolism was the postulated 
mechanism.  

 
3.5.1.F   Aprobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977a; Silverman & Braithwaite, 1972; Burrows & 
Davies, 1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 
1992). These drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.G   Arbutamine 

1)  Interaction Effect: unreliable arbutamine test results 
2)  Summary: Because tricyclic antidepressants may affect heart rate, arbutamine should not be 
administered to a patient receiving a tricyclic antidepressant, since arbutamine test results may be unreliable 
(Prod Info GenESA(R), 1997). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Arbutamine should not be administered to a patient receiving tricyclic 
antidepressant therapy. 
7)  Probable Mechanism: alteration of heart rate by the tricyclic antidepressant 

 
3.5.1.H   Arformoterol 

1)  Interaction Effect: an increased risk of cardiovascular excitation 
2)  Summary: Concurrent administration of arformoterol with a tricyclic antidepressant (TCA) may lead to 
potentiation of arformoterol's adrenergic effects on the cardiovascular system. Therefore, extreme caution is 
advised if arformoterol is administered to patients who are being treated with a TCA (Prod Info BROVANA
(TM) inhalation solution, 2006). Monitor patients closely for adverse cardiovascular effects. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Extreme caution and close observation for adverse cardiovascular effects are 
warranted when arformoterol is administered concurrently with a tricyclic antidepressant (TCA) as the 
cardiovascular effects of arformoterol can be potentiated by TCAs (Prod Info BROVANA(TM) inhalation 
solution, 2006). 
7)  Probable Mechanism: potentiation of cardiovascular effects 

 
3.5.1.I   Armodafinil 

1)  Interaction Effect: increased clomipramine exposure 
2)  Summary: Administration of armodafinil (R-enantiomer of modafinil) may cause moderate inhibition of 
CYP2C19 isozyme activity. Although not studied with clomipramine, a CYP2C19 substrate, concurrent 
administration of a single 400-mg dose of armodafinil with a 40-mg dose of omeprazole, also a CYP2C19 
substrate, led to an approximately 40% increase in systemic exposure of omeprazole. Additionally, 
increased levels of clomipramine and its active metabolite, desmethylclomipramine, were reported in a 
narcoleptic patient receiving concomitant therapy with modafinil. Therefore, use caution when armodafinil 
and clomipramine are used concurrently. Dose reductions of clomipramine may be necessary (Prod Info 
NUVIGIL(TM) oral tablets, 2007). Also, monitor patients for increased clomipramine adverse events (dry 
mouth, sedation, urinary retention). 
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3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the coadministration of armodafinil and clomipramine as this may 
result in increased clomipramine exposure. Dose reductions of clomipramine may be necessary (Prod Info 
NUVIGIL(TM) oral tablets, 2007). Monitor patients for increased clomipramine adverse events (dry mouth, 
sedation, urinary retention). 
7)  Probable Mechanism: inhibition of CYP2C19-mediated clomipramine metabolism 

 
3.5.1.J   Atazanavir 

1)  Interaction Effect: increased plasma concentrations of tricyclic antidepressants (drowsiness, hypotension, 
akathisia) 
2)  Summary: Coadministration of atazanavir and tricyclic antidepressants has not been studied. However, 
the coadministration of atazanavir and tricyclic antidepressants has the potential to produce serious and/or 
life-threatening adverse events (Prod Info Reyataz(TM), 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: If atazanavir and tricyclic antidepressants are used concomitantly, monitor patient 
for clinical signs and symptoms of tricyclic antidepressant toxicity (hypotenstion, akathisia, anticholinergic 
effects, sedation, confusion, cardiac arrhythmias). 
7)  Probable Mechanism: unknown 

 
3.5.1.K   Atomoxetine 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as clomipramine. The exposure is similar to that 
observed in poor metabolizers. In extensive metabolizers treated with clomipramine, the area under the 
concentration-time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma 
concentration at steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 
2002). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
clomipramine. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
clomipramine 

 
3.5.1.L   Belladonna 

1)  Interaction Effect: excessive anticholinergic activity (severe dry mouth, constipation, decreased urination, 
excessive sedation, blurred vision) 
2)  Summary: The anticholinergic activity of the active alkaloids present in belladonna may predispose the 
patient to excessive anticholinergic activity if taken with tricyclic antidepressants. Belladonna contains L-
hyoscyamine, atropine, and scopolamine with a total alkaloid content of at least 0.3% in the leaves and 0.5% 
in the roots (Blumenthal et al, 1998). Because belladonna is typically available as a homeopathic 
preparation, the clinical severity of the interaction with tricyclic antidepressants is unknown. Caution is 
advised. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation, 
urinary retention, tachycardia, decreased sweating, mydriasis, blurred vision, elevated temperature, 
muscular weakness, and sedation. If such effects are noted, belladonna should be discontinued 
immediately. In severe cases, paralytic ileus, confusion, psychoses, agitation, delusions, delirium, and 
paranoia may be encountered as well as tachycardia, dysrhythmia, and hypertension. In severe cases, 
immediate medical attention should be obtained. 
7)  Probable Mechanism: additive anticholinergic effect 

 
3.5.1.M   Belladonna Alkaloids 

1)  Interaction Effect: excessive anticholinergic activity (severe dry mouth, constipation, decreased urination, 
excessive sedation, blurred vision) 
2)  Summary: The anticholinergic activity of the active alkaloids present in belladonna may predispose the 
patient to excessive anticholinergic activity if taken with tricyclic antidepressants. Belladonna contains L-
hyoscyamine, atropine, and scopolamine with a total alkaloid content of at least 0.3% in the leaves and 0.5% 
in the roots (Blumenthal et al, 1998). Because belladonna is typically available as a homeopathic 
preparation, the clinical severity of the interaction with tricyclic antidepressants is unknown. Caution is 
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advised. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation, 
urinary retention, tachycardia, decreased sweating, mydriasis, blurred vision, elevated temperature, 
muscular weakness, and sedation. If such effects are noted, belladonna should be discontinued 
immediately. In severe cases, paralytic ileus, confusion, psychoses, agitation, delusions, delirium, and 
paranoia may be encountered as well as tachycardia, dysrhythmia, and hypertension. In severe cases, 
immediate medical attention should be obtained. 
7)  Probable Mechanism: additive anticholinergic effect 

 
3.5.1.N   Bepridil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: In US clinical trials, the QT and QTc intervals were commonly prolonged by bepridil in a dose-
related fashion (Prod Info Vascor(R), 2000). Tricyclic antidepressants (TCAs) have been shown to prolong 
the QTc interval at the recommended therapeutic dose (Marshall & Forker, 1982a). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of bepridil and other drugs which may prolong the QTc interval, 
including tricyclic antidepressants, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.O   Bethanidine 

1)  Interaction Effect: decreased antihypertensive effectiveness 
2)  Summary: Antidepressants inhibit the uptake of bethanidine at its site of action in the adrenergic neuron. 
The antagonism may last for several days after discontinuation of the antidepressant (Skinner et al, 1969a; 
Avery, 1973a; Feagin et al, 1969). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The combination of bethanidine and clomipramine, as well as other tricyclic 
antidepressant agents, should be avoided. An alternative antihypertensive agent should be considered. 
7)  Probable Mechanism: decreased uptake of bethanidine into adrenergic neurons 
8)  Literature Reports 

a)  Adequate control of hypertension was reported in only 2 of 8 adult hypertensive patients who 
received bethanidine or debrisoquine concurrently with a tricyclic antidepressant. In 24 control patients 
given the same drugs without antidepressants, blood pressure control was achieved in 18. Withdrawal 
of antidepressant therapy in several patients resulted in postural hypotension that necessitated a 
reduction in dosage of bethanidine or debrisoquine (Skinner et al, 1969).  

 
3.5.1.P   Butabarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977a; Silverman & Braithwaite, 1972; Burrows & 
Davies, 1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 
1992). These drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  
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3.5.1.Q   Butalbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977a; Silverman & Braithwaite, 1972; Burrows & 
Davies, 1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 
1992). These drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.R   Cannabis 

1)  Interaction Effect: tachycardia and delirium 
2)  Summary: Concomitant tetrahydrocannabinol and tricyclic antidepressant therapy has increased the 
heart rate and cause delirium beyond that expected with either drug alone (Wilens et al, 1997a; Hillard & 
Vieweg, 1983a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Caution is advised if patients use cannabis with a tricyclic antidepressant. Monitor 
heart rate changes closely. 
7)  Probable Mechanism: possibly due to beta-adrenergic effect of cannabis coupled with the anticholinergic 
effect of tricyclic antidepressants 
8)  Literature Reports 

a)  A 21-year-old female receiving oral nortriptyline 30 milligrams at bedtime for 9 months developed 
marked sinus tachycardia (160 beats/minute) within 30 minutes of smoking a cannabis cigarette. The 
patient's heart rate was about 90 beats/minute before smoking the cannabis. She had used cannabis 
many times before starting the nortriptyline without ill effects (Hillard & Vieweg, 1983).  
b)  Four cases of tachycardia, cognitive changes, and delirium have been reported in adolescent males 
treated with tricyclic antidepressants who smoked marijuana. One of the four cases was evaluated by a 
physician, the others were later accounts of the event. The toxic effects were considered by the 
reporters to have resulted from a drug interaction because they occurred with lower doses of marijuana 
than are common in other reports of marijuana toxicity (usually greater than 20 mg). In case 1, a 16-
year-old male taking nortriptyline 75 mg/day presented with tachycardia (130 beats/minute), delirium, 
confusion, and short-term memory loss 30 minutes after smoking one marijuana cigarette. Symptoms 
resolved spontaneously after 24 hours. In case 2, and 18-year-old male taking desipramine 200 mg/day 
presented 12 hours after smoking marijuana with symptoms of edginess, severe dry mouth, 
lightheadedness, confusion, short-term memory impairment, and tachycardia (110 beats/minute). 
Symptoms resolved within 48 hours. Case 3, a 15-year-old male taking desipramine 150 mg/day and 
sertraline 50 mg/day, reported mood lability, irritability, and a racing heart after smoking 2 marijuana 
cigarettes which resolved after 16 hours. Case 4, a 16-year-old male taking desipramine and clonidine 
reported hallucinations, confusion, mild shortness of breath, and elevated heart rate after smoking 
marijuana. This was different than the effect he experienced prior to taking desipramine (Wilens et al, 
1997).  

 
3.5.1.S   Carbamazepine 

1)  Interaction Effect: decreased clomipramine effectiveness 
2)  Summary: The concomitant use of carbamazepine and antidepressants has been reported to decrease 
antidepressant levels (Leinonen et al, 1991; Brown et al, 1990). Although not reported for clomipramine, a 
similar interaction could occur. 
3)  Severity: moderate 
4)  Onset: delayed 
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5)  Substantiation: theoretical 
6)  Clinical Management: Monitor for clinical efficacy of the clomipramine therapy and for any signs of 
toxicity of carbamazepine. Serum levels of both agents should be considered when either agent is added or 
discontinued, with appropriate dosage adjustments made accordingly. 
7)  Probable Mechanism: increased clomipramine metabolism 
8)  Literature Reports 

a)  Concomitant administration of imipramine and carbamazepine to children with attention deficit 
disorder (ADD) has been reported to result in a 50% decrease in the total plasma concentration of 
imipramine plus desipramine (Brown et al, 1988). Carbamazepine enhances the hepatic microsomal 
metabolism of imipramine and other tricyclic antidepressants by inducing hepatic enzymes (Moody et al, 
1977). Although not reported specifically for clomipramine, be aware that the potential for a similar 
interaction exists. Patients on chronic carbamazepine therapy may require increased doses of tricyclic 
antidepressants.  

 
3.5.1.T   Chlorotrianisene 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, 
akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973g), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972g). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972g) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984g). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  The qualitative effects of concomitant administration of estrogen and TCAs was evaluated. In one 
trial, 30 depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients 
received placebo, 10 received imipramine (150 milligrams/day) and placebo, 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (50 micrograms/day), while 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (25 micrograms/day). The 10 patients that 
received placebo did not improve over the 6 weeks of the study. The 10 patients taking estrogen and 
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients 
taking imipramine alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose 
estrogen had not improved as much as the patients receiving imipramine and low-dose estrogen. The 
only side-effect reported was drowsiness, which only affected the patients taking imipramine. Following 
the discontinuation of ethinyl estradiol, a time period of 2 weeks was required for the high-dose 
estrogen group to do as well as the low-dose group. This effect was attributed to the presence of 
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 
milligrams and ethinyl estradiol 50 micrograms daily did not improve as much as 10 patients receiving 
only imipramine. Also, the patients on the combination had severe side-effects including lethargy, 
coarse tremor and systolic hypotension (Prange, 1972f).  
b)  A case reported demonstrated an interaction in a 32-year-old female taking conjugated estrogens 
2.5 milligrams and imipramine 100 milligrams (Khurana, 1972f). The patient developed lethargy, 
tremors, and signs of depersonalization. After 2 years of therapy, the patient increased her estrogen 
dose to 5 milligrams and then 7.5 milligrams daily. The patient became nauseated, had constant 
headaches, and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, 
the side-effects abated. Some investigators have proposed that the side effects resulted from enhanced 
TCA effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 
1973f).  
c)  A study in which women received clomipramine and oral contraceptives or clomipramine alone was 
reviewed. At the beginning of the study there were 30 women taking the combination, but 12 
subsequently dropped out. The 18 patients on the combination were matched with 18 patients taking 
clomipramine alone. No significant difference was noted in the patients' responses to clomipramine. It 
was proposed that there was no significant difference in side-effects between the groups; however, the 
groups were matched after patients had dropped out of the study. Had the patients been matched prior 
to the study, different conclusions may have been drawn (Beaumont, 1973c).  
d)  The effects of oral contraceptives on clomipramine in 42 women between the ages of 18 and 40 was 
studied. Twenty-three women took clomipramine 25 milligrams at bedtime while 19 took clomipramine 
25 milligrams at bedtime with oral contraceptives. Over the 4-week study, 3 control patients (2 due to 
side-effects) and 5 in the experimental group (2 due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980c).  
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e)  Akathisia in 3 patients receiving conjugated estrogens and tricyclic antidepressants concurrently was 
reported. A 24-year-old patient receiving clomipramine 120 milligrams/day for anorexia nervosa and 
conjugated estrogens 1.25 milligrams/day for amenorrhea developed restless legs and a constant 
desire to move continuously. Estrogen was discontinued and benztropine 2 milligrams was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogens 1.25 milligrams/day who was prescribed 
amitriptyline 50 milligrams/day for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with 
resolution following discontinuation of doxepin. A third case of akathisia was reported in a 35-year-old 
patient who received conjugated estrogens 1.25 milligrams/day and amitriptyline 50 milligrams/day. 
Akathisia developed within a few hours after taking the first dose of amitriptyline and resolved within 48 
hours following discontinuation of the antidepressant (Krishnan et al, 1984f). 
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident 
by an increase in the area under the plasma concentration time curve (Abernethy et al, 1984c).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980c). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983c).  

 
3.5.1.U   Cimetidine 

1)  Interaction Effect: clomipramine toxicity (dry mouth, blurred vision, urinary retention) 
2)  Summary: Cimetidine impairs the metabolism of tricyclic antidepressants (Miller et al, 1983; Sutherland 
et al, 1987; Steiner & Spina, 1987). Although not reported for clomipramine, it is likely that a similar 
interaction would occur because of the mechanism involved. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Consider monitoring serum tricyclic antidepressant levels within the first few days 
of starting or discontinuing cimetidine. An H2 blocker that does not impair the metabolism of the tricyclic 
agents, such as ranitidine or famotidine, may be an alternative. 
7)  Probable Mechanism: decreased clomipramine metabolism 

 
3.5.1.V   Cisapride 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Cisapride therapy has resulted in serious cardiac arrhythmias, including ventricular 
tachycardia, ventricular fibrillation, torsades de pointes, and QT prolongation. Because tricyclic 
antidepressant agents also may prolong the QT interval and increase the risk of arrhythmias, the concurrent 
administration of cisapride with a drug from this class is contraindicated (Prod Info Propulsid(R), 2000). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of cisapride and tricyclic antidepressants is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.W   Clonidine 

1)  Interaction Effect: decreased antihypertensive effectiveness 
2)  Summary: Concomitant clonidine and tricyclic antidepressant (TCA) therapy may impair the 
antihypertensive effects of clonidine (Prod Info Catapres(R), 1996). Tricyclic antidepressants increase the 
release of noradrenaline, presumably through re-uptake blockade. Clonidine reduces the release of 
noradrenaline by stimulating pre-synaptic alpha-2 adrenoreceptors, whose function is to inhibit 
noradrenaline release (Briant et al, 1973a; Hicks et al, 1981; Hui, 1983; Glass et al, 1982a). Mianserin, a 
tetracyclic antidepressant, was not shown to exhibit the impairment of clonidine's antihypertensive effects 
seen with tricyclic antidepressants (Elliott et al, 1981; Elliott et al, 1983). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Blood pressure should be monitored for an appropriate clinical response. Higher 
doses of clonidine may be required. An alternative class of antihypertensive agents or an alternative class of 
antidepressants might be considered. 
7)  Probable Mechanism: pharmacological antagonism at central alpha-2 receptors 
8)  Literature Reports 

a)  The interaction between clonidine and desipramine developed in five hypertensive patients. The 
results of this double-blind placebo controlled study showed that the introduction of the tricyclic 
antidepressant led to the loss of blood pressure control in four of the five subjects within two weeks. The 
rise in the arterial pressure was more prominent in the supine position than in the erect. The average 
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blood pressure increase in the desipramine period compared to the placebo period was 22/15 mm Hg in 
the lying position and 12/11 mm Hg standing (Briant et al, 1973).  
b)  Eleven drug-free patients who met the Research Diagnostic Criteria for Major Depressive Disorder 
enrolled in a study to determine the effects of desipramine on central adrenergic function. Patients were 
given a clonidine infusion after 0, 1 and 3 weeks of treatment with desipramine. Results showed that the 
sedative and hypotensive effects of clonidine were significantly inhibited after three weeks of treatment 
with desipramine. This interaction was also seen at one week, but did not reach clinical significance. 
The authors concluded that the effects that were observed during the study were due to an acute drug 
effect, rather than to a chronic adaptive change (Glass et al, 1982).  
c)  One case report describes a 65-year-old man who was experiencing perineal pain following the 
excision of a carcinoma. Pain management of amitriptyline 75 mg nightly and sodium valproate 500 mg 
three times daily was initiated after slow-release morphine only had a limited effect. A clonidine spinal 
intrathecal injection of 75 micrograms was given when it was felt that the patient had become tolerant to 
opioid treatment. Within five minutes, the patient was found to be in severe pain, which resolved within 
30 minutes after diamorphine was given. Two mechanisms for this interaction were postulated. In the 
first, the pain could have been the result of a clonidine-cholinergic interaction. In the second, the tricyclic 
augmentation of serotoninergic transmission may have unmasked an effect of clonidine at central 
receptors to enhance nociception (Hardy & Wells, 1988).  

 
3.5.1.X   Clorgyline 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982r; Spigset et al, 1993q; Brodribb et al, 1994p; Neuvonen et al, 1993i). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991j). Consequently, 
coadministration of TCAs and MAOIs is contraindicated in most cases. If TCAs and MAOIs must be used 
concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, desipramine, and 
tranylcypromine, and monitor patients closely (Schuckit et al, 1971u; White & Simpson, 1984p). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of clomipramine with a monoamine oxidase inhibitor (MAOI), 
such as clorgyline is contraindicated. If clomipramine is replacing treatment with clorgyline, a minimum of 14 
days should elapse after clorgyline is discontinued before begin therapy with clomipramine. Similarly, if 
clomipramine is substituted by clorgyline, a minimum of 14 days should elapse after clomipramine is 
discontinued and begin therapy with clorgyline (Prod Info clomipramine hydrochloride oral capsule, 2002). 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past and still is listed as such by the 
manufacturers (Prod Info clomipramine hydrochloride oral capsule, 2002). Reports of excitation, 
hyperpyrexia, convulsions, and possible death have been attributed to the combination (Lockett & 
Milner, 1965j; Brachfeld et al, 1963f; Winston, 1971j; Schuckit et al, 1971t; Sargent, 1965f; Spiker & 
Pugh, 1976j). The mechanism may relate to the combined inhibition of catecholamine reuptake into the 
central nervous system and inhibition of catecholamine metabolism (Sjoqvist, 1965j).  
b)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
a double-blind, crossover study examining the effects of clorgyline and clomipramine for the treatment 
of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of serotonin 
syndrome. During the study, patients had received clorgyline therapy, followed by a washout period of 
approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg dose of 
clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, diaphoresis, 
and arrhythmia. Another patient developed a similar reaction after the first dose, with upper motor 
neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved 
several hours later, and both patients were later treated successfully with clomipramine without adverse 
effects (Insel et al, 1982q).  
c)  A drug interaction was reported in a 76-year old woman who had been taking clomipramine 50 mg 
daily for several months prior to switching to moclobemide 300 mg daily. The patient experienced 
somnolence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset et al, 1993p).  
d)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was 
added to moclobemide. The patient was taking moclobemide 300 mg twice daily when imipramine was 
started at 50 mg daily, followed by two dosage increases of imipramine to 200 mg and a reduction of 
moclobemide dosage to 150 mg twice daily. Five days after the increase in imipramine to 200 mg per 
day, the patient developed symptoms of serotonin syndrome, including sweating, shivering, confusion, 
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fever, and spasms in the extremities. The patient was treated with chlorpromazine and symptoms 
resolved over the next few days without further complications (Brodribb et al, 1994o).  
e)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent 
therapy with isocarboxazid and amitriptyline. In all three cases the patients had been given MAOIs and 
TCAs alone without complications. It was only when the drugs were used in combination that symptoms 
of mania emerged, suggesting a synergistic effect (de la Fuente et al, 1986d).  
f)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patients developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987i).  
g)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. A few precautions must be followed including: a) avoidance of 
large doses (no more than 150 mg amitriptyline or its equivalent, 45 mg phenelzine, or 60 mg 
isocarboxazid) b) oral administration c) avoidance of clomipramine, imipramine, desipramine, and 
tranylcypromine in any combination, and d) close monitoring of patients (Kline, 1974e; Winston, 1971j; 
Schuckit et al, 1971t; White & Simpson, 1984o; Rom & Benner, 1972e). The combination may be 
utilized in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants 
(five to ten days for TCAs and 14 days for MAOIs); the combination is then simultaneously started 
(Perry et al, 1991i). Alternatively, in a patient previously receiving a TCA, small doses of the MAOI may 
be slowly added (Schoonover, 1983). Some sources suggest that the combination of amitriptyline and 
isocarboxazid is preferred (Perry et al, 1991i). Numerous studies in patients with refractory depression 
or phobic anxiety states have successfully used the combination of MAOIs and TCAs (Ponto et al, 
1977j; Schuckit et al, 1971t; Ashcroft, 1975i).  

 
3.5.1.Y   Conjugated Estrogens 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, 
hypotension, akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973i), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972i). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972i) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984i). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to four treatment groups. Ten 
patients received placebo, 10 received imipramine (150 mg daily) and placebo, five patients received 
imipramine (150 mg daily) and ethinyl estradiol (50 mcg daily), while five patients received imipramine 
(150 mg daily) and ethinyl estradiol (25 mcg daily). The 10 patients that received placebo did not 
improve over the six weeks of the study. The 10 patients taking estrogen and imipramine demonstrated 
a significantly greater improvement in symptoms than did the 10 patients taking imipramine alone. 
However, after two weeks, the five patients that received imipramine and high-dose estrogen had not 
improved as much as the patients receiving imipramine and low-dose estrogen. The only side-effect 
reported was drowsiness, which only affected the patients taking imipramine. Following the 
discontinuation of ethinyl estradiol, a time period of two weeks was required for the high-dose estrogen 
group to do as well as the low-dose group. This effect was attributed to the presence of residual 
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl 
estradiol 50 mrg daily did not improve as much as 10 patients receiving only imipramine. Also, the 
patients on the combination had severe side-effects including lethargy, coarse tremor and systolic 
hypotension (Prange, 1972h).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed 
lethargy, tremors, and signs of depersonalization. After two years of therapy, the patient increased her 
estrogen dose to 5 mg and then 7.5 mg daily. The patient became nauseated, had constant headaches, 
and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side 
effects abated. Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973h; 
Khurana, 1972h).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
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after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973d).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 
mg at bedtime with oral contraceptives. Over the four-week study, three control patients (two due to 
side-effects) and five in the experimental group (two due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980d).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia 
nervosa and conjugated estrogens 1.25 mg daily for amenorrhea developed restless legs and a 
constant desire to move continuously. Estrogen was discontinued and benztropine 2 mg was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily who was prescribed 
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. A third case of akathisia was reported in a 35-year-old patient who received 
conjugated estrogen 1.25 mg daily and amitriptyline 50 mg daily. Akathisia developed within a few 
hours after taking the first dose of amitriptyline and resolved within 48 hours following discontinuation of 
the antidepressant (Krishnan et al, 1984h).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 mcg or less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an 
increase in the area under the plasma concentration time curve (Abernethy et al, 1984d).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980d). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983d).  

 
3.5.1.Z   Dexfenfluramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973h; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
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steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.AA   Dexmethylphenidate 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973h; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.AB   Dextroamphetamine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973h; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
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5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.AC   Dicumarol 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral 
anticoagulants (Vesell et al, 1970g; Williams et al, 1976g). Considerable interindividual differences may be 
found (Pond et al, 1975g). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In patients receiving tricyclic antidepressants and oral anticoagulant therapy, the 
prothrombin time ratio or INR (international normalized ratio) should be closely monitored with the addition 
and withdrawal of the antidepressant, and should be periodically reassessed during concurrent therapy. 
Achieving a stable drug regimen which produces the desired level of anticoagulation may be difficult in 
patients on this combination, and frequent adjustments of the anticoagulant dose may be required. 
7)  Probable Mechanism: decreased dicumarol metabolism; increased dicumarol absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an 
increase of dicumarol levels and an increase in the plasma half-life of dicumarol, although the effect 
was not consistent in all subjects (Pond et al, 1975f). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after 8 days of nortriptyline resulted in a significantly 
prolonged half-life and decreased volume of distribution of the coumarin anticoagulant in 6 healthy 
volunteers (Vesell et al, 1970f). The mechanism of action was suggested to be reduced 
bishydroxycoumarin metabolism and/or altered coumarin absorption.  
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent 
TCAs (Williams et al, 1976f). TCAs affected the stability of anticoagulant control leading to frequent 
changes in the doses of anticoagulants. Inhibition of coumarin metabolism was the postulated 
mechanism.  

 
3.5.1.AD   Dienestrol 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, 
akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973a), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972a). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972a) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984a). 
3)  Severity: minor 
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4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients 
received placebo, 10 received imipramine (150 milligrams/day) and placebo, 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (50 micrograms/day), while 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (25 micrograms/day). The 10 patients that 
received placebo did not improve over the 6 weeks of the study. The 10 patients taking estrogen and 
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients 
taking imipramine alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose 
estrogen had not improved as much as the patients receiving imipramine and low-dose estrogen. The 
only side-effect reported was drowsiness, which only affected the patients taking imipramine. Following 
the discontinuation of ethinyl estradiol, a time period of 2 weeks was required for the high-dose 
estrogen group to do as well as the low-dose group. This effect was attributed to the presence of 
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 
milligrams and ethinyl estradiol 50 micrograms daily did not improve as much as 10 patients receiving 
only imipramine. Also, the patients on the combination had severe side-effects including lethargy, 
coarse tremor and systolic hypotension (Prange, 1972).  
b)  A case report demonstrated an interaction in a 32-year-old female taking conjugated estrogens 2.5 
milligrams and imipramine 100 milligrams. The patient developed lethargy, tremors, and signs of 
depersonalization. After 2 years of therapy, the patient increased her estrogen dose to 5 milligrams and 
then 7.5 milligrams daily. The patient became nauseated, had constant headaches, and low normal 
blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side-effects abated 
(Khurana, 1972). Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973).  
d)  The effects of oral contraceptives on clomipramine were studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 milligrams at bedtime while 19 took 
clomipramine 25 milligrams at bedtime with oral contraceptives. Over the 4-week study, 3 control 
patients (2 due to side-effects) and 5 in the experimental group (2 due to side-effects) dropped out. 
Venous blood samples were drawn at weekly intervals for measurement of serum clomipramine 
concentrations. No difference in serum concentrations was noted between the groups. However, this 
result may be partially due to the low dose of clomipramine given (Luscombe & John, 1980).  
e)  Akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidepressants 
concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for anorexia nervosa and 
conjugated estrogens 1.25 milligrams/day for amenorrhea developed restless legs and a constant 
desire to move continuously. Estrogen was discontinued and benztropine 2 milligrams was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogens 1.25 milligrams/day who was prescribed 
amitriptyline 50 milligrams/day for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with 
resolution following discontinuation of doxepin. A third case of akathisia was reported in a 35-year-old 
patient who received conjugated estrogens 1.25 milligrams/day and amitriptyline 50 milligrams/day. 
Akathisia developed within a few hours after taking the first dose of amitriptyline and resolved within 48 
hours following discontinuation of the antidepressant (Krishnan et al, 1984).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident 
by an increase in the area under the plasma concentration time curve (Abernethy et al, 1984).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983).  

 
3.5.1.AE   Diethylpropion 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
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2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973h; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.AF   Diethylstilbestrol 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, 
akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973m), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972l). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972m) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984l). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients 
received placebo, 10 received imipramine (150 milligrams/day) and placebo, 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (50 micrograms/day), while 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (25 micrograms/day). The 10 patients that 
received placebo did not improve over the 6 weeks of the study. The 10 patients taking estrogen and 
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients 
taking imipramine alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose 
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estrogen had not improved as much as the patients receiving imipramine and low-dose estrogen. The 
only side-effect reported was drowsiness, which only affected the patients taking imipramine. Following 
the discontinuation of ethinyl estradiol, a time period of 2 weeks was required for the high-dose 
estrogen group to do as well as the low-dose group. This effect was attributed to the presence of 
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 
milligrams and ethinyl estradiol 50 micrograms daily did not improve as much as 10 patients receiving 
only imipramine. Also, the patients on the combination had severe side-effects including lethargy, 
coarse tremor and systolic hypotension (Prange, 1972k).  
b)  A case report demonstrated an interaction in a 32-year-old female taking conjugated estrogens 2.5 
milligrams and imipramine 100 milligrams. The patient developed lethargy, tremors, and signs of 
depersonalization. After 2 years of therapy, the patient increased her estrogen dose to 5 milligrams and 
then 7.5 milligrams daily. The patient became nauseated, had constant headaches, and low normal 
blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side-effects abated 
(Khurana, 1972l). Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973l).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973g).  
d)  The effects of oral contraceptives on clomipramine were studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 milligrams at bedtime while 19 took 
clomipramine 25 milligrams at bedtime with oral contraceptives. Over the 4-week study, 3 control 
patients (2 due to side-effects) and 5 in the experimental group (2 due to side-effects) dropped out. 
Venous blood samples were drawn at weekly intervals for measurement of serum clomipramine 
concentrations. No difference in serum concentrations was noted between the groups. However, this 
result may be partially due to the low dose of clomipramine given (Luscombe & John, 1980e).  
e)  Akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidepressants 
concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for anorexia nervosa and 
conjugated estrogens 1.25 milligrams/day for amenorrhea developed restless legs and a constant 
desire to move continuously. Estrogen was discontinued and benztropine 2 milligrams was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogens 1.25 milligrams/day who was prescribed 
amitriptyline 50 milligrams/day for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with 
resolution following discontinuation of doxepin. A third case of akathisia was reported in a 35-year-old 
patient who received conjugated estrogens 1.25 milligrams/day and amitriptyline 50 milligrams/day. 
Akathisia developed within a few hours after taking the first dose of amitriptyline and resolved within 48 
hours following discontinuation of the antidepressant (Krishnan et al, 1984k).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident 
by an increase in the area under the plasma concentration time curve (Abernethy et al, 1984f).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980f). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983f).  

 
3.5.1.AG   Diphenhydramine 

1)  Interaction Effect: increased anticholinergic effects (dry mouth, urinary retention) 
2)  Summary: Concomitant antidepressants with strong anticholinergic effects (e.g., amitriptyline, 
amoxapine, clomipramine) and antihistamines may increase the possibility of adynamic ileus, urinary 
retention, or chronic glaucoma. This interaction may be more prominent in elderly patients (Blazer et al, 
1983; Arnold et al, 1981). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients should be warned that taking antihistamines, including over-the-counter 
sleeping pills and cold and allergy preparations, may increase the side effects of clomipramine. Patients 
should be monitored for dry mouth, drowsiness, and problems with urination. Lower dose of 
diphenhydramine might be considered, particularly in elderly individuals. 
7)  Probable Mechanism: additive anticholinergic effects 

 
3.5.1.AH   Duloxetine 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity 
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(anticholinergic effects, sedation, confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant is likely to increase 
bioavailability of the tricyclic agent, increasing the risk of adverse events. Duloxetine is a moderately potent 
inhibitor of CYP2D6. When a single dose of the CYP2D6 substrate desipramine 50 mg and duloxetine 60 
mg twice daily were coadministered, the desipramine AUC increased 3-fold over baseline (Prod Info 
CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic antidepressants 
(TCAs). If concomitant therapy with duloxetine and a TCA is unavoidable, plasma concentrations of the 
tricyclic should be closely monitored and dose adjustments made accordingly (Prod Info CYMBALTA(R) 
delayed-release oral capsules, 2008). Also, monitor patients for signs and symptoms of TCA toxicity 
(anticholinergic effects, sedation, confusion, and cardiac arrhythmias). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism 

 
3.5.1.AI   Enalaprilat 

1)  Interaction Effect: clomipramine toxicity (confusion, insomnia, irritability) 
2)  Summary: The addition of clomipramine to long-standing enalapril therapy resulted in high blood levels of 
clomipramine and signs of toxicity (confusion, insomnia, irritability, and mood changes) in 2 cases. 
Reduction of the clomipramine dose resulted in lower blood levels (Toutoungi, 1992). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for signs of clomipramine toxicity; lower doses may be required with 
concurrent therapy with enalapril. 
7)  Probable Mechanism: unknown 

 
3.5.1.AJ   Enalapril Maleate 

1)  Interaction Effect: clomipramine toxicity (confusion, insomnia, irritability) 
2)  Summary: The addition of clomipramine to long-standing enalapril therapy resulted in high blood levels of 
clomipramine and signs of toxicity (confusion, insomnia, irritability, and mood changes) in 2 cases. 
Reduction of the clomipramine dose resulted in lower blood levels (Toutoungi, 1992). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for signs of clomipramine toxicity; lower doses may be required with 
concurrent therapy with enalapril. 
7)  Probable Mechanism: unknown 

 
3.5.1.AK   Epinephrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions 
of alpha adrenergic drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse 
effects have also been reported (Ghose, 1980; Avery, 1973; Boakes et al, 1973a; Boakes, 1973; Mitchell et 
al, 1970; Stone et al, 1964). Local use (e.g., dental anesthesia) of epinephrine in concentrations of 
1:100,000 or less is less likely to precipitate clinically significant hemodynamic changes (Steinberg & Block, 
1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
are substantially enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be 
avoided. If these drugs are given together, careful monitoring and a dose reduction of the sympathomimetic 
is required. Patients should be instructed to inform their doctor or dentist that they are taking a tricyclic 
antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines 
(epinephrine, norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg 
three times daily for five days). They showed an increased pressor response to epinephrine (2- to 4-
fold), norepinephrine (4- to 8-fold), and phenylephrine (2- to 3-fold) after imipramine, but no difference 
was observed in the response to isoproterenol. Thus, the increased pressor response appeared to 
occur only for alpha adrenergic effects. All four subjects demonstrated changes in cardiac rhythm with 
epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic beats 
and a nodal rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found 
that 15 patients receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions 
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(severe headaches, chest tightness, subarachnoid hemorrhage). The drug history was incomplete, but 
at least three had been taking a tricyclic antidepressant at the time (Anon, 1972).  

 
3.5.1.AL   Esterified Estrogens 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, 
hypotension, akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973i), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972i). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972i) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984i). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to four treatment groups. Ten 
patients received placebo, 10 received imipramine (150 mg daily) and placebo, five patients received 
imipramine (150 mg daily) and ethinyl estradiol (50 mcg daily), while five patients received imipramine 
(150 mg daily) and ethinyl estradiol (25 mcg daily). The 10 patients that received placebo did not 
improve over the six weeks of the study. The 10 patients taking estrogen and imipramine demonstrated 
a significantly greater improvement in symptoms than did the 10 patients taking imipramine alone. 
However, after two weeks, the five patients that received imipramine and high-dose estrogen had not 
improved as much as the patients receiving imipramine and low-dose estrogen. The only side-effect 
reported was drowsiness, which only affected the patients taking imipramine. Following the 
discontinuation of ethinyl estradiol, a time period of two weeks was required for the high-dose estrogen 
group to do as well as the low-dose group. This effect was attributed to the presence of residual 
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl 
estradiol 50 mrg daily did not improve as much as 10 patients receiving only imipramine. Also, the 
patients on the combination had severe side-effects including lethargy, coarse tremor and systolic 
hypotension (Prange, 1972h).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed 
lethargy, tremors, and signs of depersonalization. After two years of therapy, the patient increased her 
estrogen dose to 5 mg and then 7.5 mg daily. The patient became nauseated, had constant headaches, 
and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side 
effects abated. Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973h; 
Khurana, 1972h).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973d).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 
mg at bedtime with oral contraceptives. Over the four-week study, three control patients (two due to 
side-effects) and five in the experimental group (two due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980d).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia 
nervosa and conjugated estrogens 1.25 mg daily for amenorrhea developed restless legs and a 
constant desire to move continuously. Estrogen was discontinued and benztropine 2 mg was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily who was prescribed 
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. A third case of akathisia was reported in a 35-year-old patient who received 
conjugated estrogen 1.25 mg daily and amitriptyline 50 mg daily. Akathisia developed within a few 
hours after taking the first dose of amitriptyline and resolved within 48 hours following discontinuation of 
the antidepressant (Krishnan et al, 1984h).  
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f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 mcg or less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an 
increase in the area under the plasma concentration time curve (Abernethy et al, 1984d).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980d). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983d).  

 
3.5.1.AM   Estradiol 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, 
hypotension, akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973i), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972i). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972i) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984i). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to four treatment groups. Ten 
patients received placebo, 10 received imipramine (150 mg daily) and placebo, five patients received 
imipramine (150 mg daily) and ethinyl estradiol (50 mcg daily), while five patients received imipramine 
(150 mg daily) and ethinyl estradiol (25 mcg daily). The 10 patients that received placebo did not 
improve over the six weeks of the study. The 10 patients taking estrogen and imipramine demonstrated 
a significantly greater improvement in symptoms than did the 10 patients taking imipramine alone. 
However, after two weeks, the five patients that received imipramine and high-dose estrogen had not 
improved as much as the patients receiving imipramine and low-dose estrogen. The only side-effect 
reported was drowsiness, which only affected the patients taking imipramine. Following the 
discontinuation of ethinyl estradiol, a time period of two weeks was required for the high-dose estrogen 
group to do as well as the low-dose group. This effect was attributed to the presence of residual 
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl 
estradiol 50 mrg daily did not improve as much as 10 patients receiving only imipramine. Also, the 
patients on the combination had severe side-effects including lethargy, coarse tremor and systolic 
hypotension (Prange, 1972h).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed 
lethargy, tremors, and signs of depersonalization. After two years of therapy, the patient increased her 
estrogen dose to 5 mg and then 7.5 mg daily. The patient became nauseated, had constant headaches, 
and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side 
effects abated. Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973h; 
Khurana, 1972h).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973d).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 
mg at bedtime with oral contraceptives. Over the four-week study, three control patients (two due to 
side-effects) and five in the experimental group (two due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980d).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia 
nervosa and conjugated estrogens 1.25 mg daily for amenorrhea developed restless legs and a 
constant desire to move continuously. Estrogen was discontinued and benztropine 2 mg was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily who was prescribed 
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amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. A third case of akathisia was reported in a 35-year-old patient who received 
conjugated estrogen 1.25 mg daily and amitriptyline 50 mg daily. Akathisia developed within a few 
hours after taking the first dose of amitriptyline and resolved within 48 hours following discontinuation of 
the antidepressant (Krishnan et al, 1984h).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 mcg or less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an 
increase in the area under the plasma concentration time curve (Abernethy et al, 1984d).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980d). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983d).  

 
3.5.1.AN   Estriol 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, 
hypotension, akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973i), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972i). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972i) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984i). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to four treatment groups. Ten 
patients received placebo, 10 received imipramine (150 mg daily) and placebo, five patients received 
imipramine (150 mg daily) and ethinyl estradiol (50 mcg daily), while five patients received imipramine 
(150 mg daily) and ethinyl estradiol (25 mcg daily). The 10 patients that received placebo did not 
improve over the six weeks of the study. The 10 patients taking estrogen and imipramine demonstrated 
a significantly greater improvement in symptoms than did the 10 patients taking imipramine alone. 
However, after two weeks, the five patients that received imipramine and high-dose estrogen had not 
improved as much as the patients receiving imipramine and low-dose estrogen. The only side-effect 
reported was drowsiness, which only affected the patients taking imipramine. Following the 
discontinuation of ethinyl estradiol, a time period of two weeks was required for the high-dose estrogen 
group to do as well as the low-dose group. This effect was attributed to the presence of residual 
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl 
estradiol 50 mrg daily did not improve as much as 10 patients receiving only imipramine. Also, the 
patients on the combination had severe side-effects including lethargy, coarse tremor and systolic 
hypotension (Prange, 1972h).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed 
lethargy, tremors, and signs of depersonalization. After two years of therapy, the patient increased her 
estrogen dose to 5 mg and then 7.5 mg daily. The patient became nauseated, had constant headaches, 
and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side 
effects abated. Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973h; 
Khurana, 1972h).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973d).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 
mg at bedtime with oral contraceptives. Over the four-week study, three control patients (two due to 
side-effects) and five in the experimental group (two due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980d).  
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e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia 
nervosa and conjugated estrogens 1.25 mg daily for amenorrhea developed restless legs and a 
constant desire to move continuously. Estrogen was discontinued and benztropine 2 mg was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily who was prescribed 
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. A third case of akathisia was reported in a 35-year-old patient who received 
conjugated estrogen 1.25 mg daily and amitriptyline 50 mg daily. Akathisia developed within a few 
hours after taking the first dose of amitriptyline and resolved within 48 hours following discontinuation of 
the antidepressant (Krishnan et al, 1984h).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 mcg or less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an 
increase in the area under the plasma concentration time curve (Abernethy et al, 1984d).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980d). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983d).  

 
3.5.1.AO   Estrone 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, 
hypotension, akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973i), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972i). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972i) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984i). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to four treatment groups. Ten 
patients received placebo, 10 received imipramine (150 mg daily) and placebo, five patients received 
imipramine (150 mg daily) and ethinyl estradiol (50 mcg daily), while five patients received imipramine 
(150 mg daily) and ethinyl estradiol (25 mcg daily). The 10 patients that received placebo did not 
improve over the six weeks of the study. The 10 patients taking estrogen and imipramine demonstrated 
a significantly greater improvement in symptoms than did the 10 patients taking imipramine alone. 
However, after two weeks, the five patients that received imipramine and high-dose estrogen had not 
improved as much as the patients receiving imipramine and low-dose estrogen. The only side-effect 
reported was drowsiness, which only affected the patients taking imipramine. Following the 
discontinuation of ethinyl estradiol, a time period of two weeks was required for the high-dose estrogen 
group to do as well as the low-dose group. This effect was attributed to the presence of residual 
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl 
estradiol 50 mrg daily did not improve as much as 10 patients receiving only imipramine. Also, the 
patients on the combination had severe side-effects including lethargy, coarse tremor and systolic 
hypotension (Prange, 1972h).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed 
lethargy, tremors, and signs of depersonalization. After two years of therapy, the patient increased her 
estrogen dose to 5 mg and then 7.5 mg daily. The patient became nauseated, had constant headaches, 
and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side 
effects abated. Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973h; 
Khurana, 1972h).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973d).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 
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18 and 40. Twenty-three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 
mg at bedtime with oral contraceptives. Over the four-week study, three control patients (two due to 
side-effects) and five in the experimental group (two due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980d).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia 
nervosa and conjugated estrogens 1.25 mg daily for amenorrhea developed restless legs and a 
constant desire to move continuously. Estrogen was discontinued and benztropine 2 mg was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily who was prescribed 
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. A third case of akathisia was reported in a 35-year-old patient who received 
conjugated estrogen 1.25 mg daily and amitriptyline 50 mg daily. Akathisia developed within a few 
hours after taking the first dose of amitriptyline and resolved within 48 hours following discontinuation of 
the antidepressant (Krishnan et al, 1984h).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 mcg or less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an 
increase in the area under the plasma concentration time curve (Abernethy et al, 1984d).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980d). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983d).  

 
3.5.1.AP   Estropipate 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, 
hypotension, akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973i), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972i). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972i) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984i). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to four treatment groups. Ten 
patients received placebo, 10 received imipramine (150 mg daily) and placebo, five patients received 
imipramine (150 mg daily) and ethinyl estradiol (50 mcg daily), while five patients received imipramine 
(150 mg daily) and ethinyl estradiol (25 mcg daily). The 10 patients that received placebo did not 
improve over the six weeks of the study. The 10 patients taking estrogen and imipramine demonstrated 
a significantly greater improvement in symptoms than did the 10 patients taking imipramine alone. 
However, after two weeks, the five patients that received imipramine and high-dose estrogen had not 
improved as much as the patients receiving imipramine and low-dose estrogen. The only side-effect 
reported was drowsiness, which only affected the patients taking imipramine. Following the 
discontinuation of ethinyl estradiol, a time period of two weeks was required for the high-dose estrogen 
group to do as well as the low-dose group. This effect was attributed to the presence of residual 
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl 
estradiol 50 mrg daily did not improve as much as 10 patients receiving only imipramine. Also, the 
patients on the combination had severe side-effects including lethargy, coarse tremor and systolic 
hypotension (Prange, 1972h).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed 
lethargy, tremors, and signs of depersonalization. After two years of therapy, the patient increased her 
estrogen dose to 5 mg and then 7.5 mg daily. The patient became nauseated, had constant headaches, 
and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side 
effects abated. Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973h; 
Khurana, 1972h).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
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The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973d).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 
mg at bedtime with oral contraceptives. Over the four-week study, three control patients (two due to 
side-effects) and five in the experimental group (two due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980d).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia 
nervosa and conjugated estrogens 1.25 mg daily for amenorrhea developed restless legs and a 
constant desire to move continuously. Estrogen was discontinued and benztropine 2 mg was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily who was prescribed 
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. A third case of akathisia was reported in a 35-year-old patient who received 
conjugated estrogen 1.25 mg daily and amitriptyline 50 mg daily. Akathisia developed within a few 
hours after taking the first dose of amitriptyline and resolved within 48 hours following discontinuation of 
the antidepressant (Krishnan et al, 1984h).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 mcg or less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an 
increase in the area under the plasma concentration time curve (Abernethy et al, 1984d).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980d). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983d).  

 
3.5.1.AQ   Eterobarb 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977a; Silverman & Braithwaite, 1972; Burrows & 
Davies, 1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 
1992). These drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.AR   Ethinyl Estradiol 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, 
akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973c), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972c). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972c) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984c). 
3)  Severity: minor 
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4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients 
received placebo, 10 received imipramine (150 milligrams/day) and placebo, 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (50 micrograms/day), while 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (25 micrograms/day). The 10 patients that 
received placebo did not improve over the 6 weeks of the study. The 10 patients taking estrogen and 
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients 
taking imipramine alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose 
estrogen had not improved as much as the patients receiving imipramine and low-dose estrogen. The 
only side-effect reported was drowsiness, which only affected the patients taking imipramine. Following 
the discontinuation of ethinyl estradiol, a time period of 2 weeks was required for the high-dose 
estrogen group to do as well as the low-dose group. This effect was attributed to the presence of 
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 
milligrams and ethinyl estradiol 50 micrograms daily did not improve as much as 10 patients receiving 
only imipramine. Also, the patients on the combination had severe side-effects including lethargy, 
coarse tremor and systolic hypotension (Prange, 1972b).  
b)  A case report demonstrated an interaction in a 32-year-old female taking conjugated estrogens 2.5 
milligrams and imipramine 100 milligrams. The patient developed lethargy, tremors, and signs of 
depersonalization. After 2 years of therapy, the patient increased her estrogen dose to 5 milligrams and 
then 7.5 milligrams daily. The patient became nauseated, had constant headaches, and low normal 
blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side-effects abated 
(Khurana, 1972b). Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973b).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973a).  
d)  The effects of oral contraceptives on clomipramine were studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 milligrams at bedtime while 19 took 
clomipramine 25 milligrams at bedtime with oral contraceptives. Over the 4-week study, 3 control 
patients (2 due to side-effects) and 5 in the experimental group (2 due to side-effects) dropped out. 
Venous blood samples were drawn at weekly intervals for measurement of serum clomipramine 
concentrations. No difference in serum concentrations was noted between the groups. However, this 
result may be partially due to the low dose of clomipramine given (Luscombe & John, 1980a).  
e)  Akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidepressants 
concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for anorexia nervosa and 
conjugated estrogens 1.25 milligrams/day for amenorrhea developed restless legs and a constant 
desire to move continuously. Estrogen was discontinued and benztropine 2 milligrams was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogens 1.25 milligrams/day who was prescribed 
amitriptyline 50 milligrams/day for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with 
resolution following discontinuation of doxepin. A third case of akathisia was reported in a 35-year-old 
patient who received conjugated estrogens 1.25 milligrams/day and amitriptyline 50 milligrams/day. 
Akathisia developed within a few hours after taking the first dose of amitriptyline and resolved within 48 
hours following discontinuation of the antidepressant (Krishnan et al, 1984b).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident 
by an increase in the area under the plasma concentration time curve (Abernethy et al, 1984a).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980a). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983a).  

 
3.5.1.AS   Etilefrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
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2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions 
of alpha adrenergic drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse 
effects have also been reported (Ghose, 1980; Avery, 1973; Boakes et al, 1973a; Boakes, 1973; Mitchell et 
al, 1970; Stone et al, 1964). Local use (e.g., dental anesthesia) of epinephrine in concentrations of 
1:100,000 or less is less likely to precipitate clinically significant hemodynamic changes (Steinberg & Block, 
1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
are substantially enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be 
avoided. If these drugs are given together, careful monitoring and a dose reduction of the sympathomimetic 
is required. Patients should be instructed to inform their doctor or dentist that they are taking a tricyclic 
antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines 
(epinephrine, norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg 
three times daily for five days). They showed an increased pressor response to epinephrine (2- to 4-
fold), norepinephrine (4- to 8-fold), and phenylephrine (2- to 3-fold) after imipramine, but no difference 
was observed in the response to isoproterenol. Thus, the increased pressor response appeared to 
occur only for alpha adrenergic effects. All four subjects demonstrated changes in cardiac rhythm with 
epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic beats 
and a nodal rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found 
that 15 patients receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions 
(severe headaches, chest tightness, subarachnoid hemorrhage). The drug history was incomplete, but 
at least three had been taking a tricyclic antidepressant at the time (Anon, 1972).  

 
3.5.1.AT   Fenfluramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973h; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
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e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.AU   Fluvoxamine 

1)  Interaction Effect: clomipramine toxicity (dry mouth, urinary retention, sedation) 
2)  Summary: Coadministration of fluvoxamine and clomipramine was found to significantly increase plasma 
levels of clomipramine (Bertschy et al, 1991a). A bidirectional effect was suggested in which fluvoxamine 
increased clomipramine concentrations (by interfering with N-demethylation) and clomipramine increased 
fluvoxamine levels (Hartter et al, 1993a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs of clomipramine and fluvoxamine toxicity; lower doses of 
one or both agents may be required with concomitant therapy. 
7)  Probable Mechanism: decreased clomipramine metabolism 
8)  Literature Reports 

a)  Fluvoxamine has been shown to significantly increase plasma levels of amitriptyline and 
clomipramine and to mildly increase levels of their metabolites nortriptyline and desmethylclomipramine, 
respectively. This may be due to competitive inhibition of oxidative metabolism in the liver (Bertschy et 
al, 1991).  
b)  Metabolism of tricyclic antidepressants coadministered with fluvoxamine was studied in eight 
depressed patients (four patients received clomipramine). Fluvoxamine was found to interfere with N-
demethylation and 8-hydroxylation of clomipramine. The combination of fluvoxamine and clomipramine 
led to increased plasma levels of clomipramine and decreased concentrations of clomipramine's N-
demethylated metabolite, desmethylclomipramine. In addition, plasma levels of fluvoxamine were 
increased (Hartter et al, 1993).  

 
3.5.1.AV   Formoterol 

1)  Interaction Effect: an increased risk of cardiovascular excitation 
2)  Summary: Concurrent administration of formoterol with a tricyclic antidepressant (TCA) may lead to 
potentiation of formoterol's adrenergic effects on the cardiovascular system. Therefore, extreme caution is 
advised if formoterol is administered to patients who are being treated with a TCA (Prod Info FORADIL(R) 
AEROLIZER(R) inhalation powder, 2006). Monitor patients closely for adverse cardiovascular effects. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Extreme caution and close observation for adverse cardiovascular effects are 
warranted when formoterol is administered concurrently with a tricyclic antidepressant (TCA) as the 
cardiovascular effects of formoterol can be potentiated by TCAs (Prod Info FORADIL(R) AEROLIZER(R) 
inhalation powder, 2006). 
7)  Probable Mechanism: potentiation of cardiovascular effects 

 
3.5.1.AW   Fosamprenavir 

1)  Interaction Effect: increased tricyclic agent serum concentrations and potential toxicity (anticholinergic 
effects, sedation, confusion, cardiac arrhythmias) 
2)  Summary: Coadministration of fosamprenavir with a tricyclic antidepressant may provoke increased 
serum concentrations of the tricyclic antidepressant, causing a potential risk of arrhythmias or other serious 
adverse effects. Fosamprenavir is a prodrug of amprenavir, an inhibitor of the CYP3A4 isoenzyme in 
addition to being a CYP3A4 substrate. Tricyclic agents may partially depend on the CYP3A4 pathway for 
metabolism. Plasma concentrations of the tricyclic agent should be closely monitored in patients also 
receiving fosamprenavir (Prod Info LEXIVA(R) oral solution, oral tablets, 2009). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: If concomitant therapy with fosamprenavir and a tricyclic antidepressant is 
unavoidable, plasma concentrations of the tricyclic agent should be closely monitored. Also monitor patients 
for signs and symptoms of tricyclic toxicity (anticholinergic effects, sedation, confusion, cardiac arrhythmias) 
(Prod Info LEXIVA(R) oral solution, oral tablets, 2009). 
7)  Probable Mechanism: inhibition of CYP3A4-mediated tricyclic agent metabolism 

 
3.5.1.AX   Fosphenytoin 

1)  Interaction Effect: an increased risk of phenytoin toxicity (ataxia, hyperreflexia, nystagmus, tremor) 
2)  Summary: Fosphenytoin is a prodrug of phenytoin and the same interactions that occur with phenytoin 
are expected to occur with fosphenytoin (Prod Info Cerebyx(R), 1999). A few case reports have indicated 
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that imipramine inhibits phenytoin metabolism resulting in increased serum phenytoin concentration (Petti & 
Campbell, 1975; Perucca & Richens, 1977). Tricyclic antidepressants (TCAs) may lower the seizure 
threshold in epileptic patients stabilized on anticonvulsants. Theoretically, because phenytoin is an enzyme 
inducer, the metabolism of antidepressants may be increased resulting in reduced TCA serum levels. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Consider monitoring phenytoin serum levels if a tricyclic antidepressant is added to 
therapy or if the patient begins to exhibit signs of toxicity (tremor, nystagmus, ataxia, hyperreflexia); lower 
doses of phenytoin may be required. If phenytoin is added to tricyclic antidepressant therapy, monitor for 
clinical efficacy of the tricyclic agent. 
7)  Probable Mechanism: inhibition of phenytoin metabolism 

 
3.5.1.AY   Gatifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Gatifloxacin may prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes. Although pharmacokinetic studies between 
gatifloxacin and other drugs which prolong the QT interval have not been performed, an additive effect 
cannot be excluded. Therefore, the concurrent administration of gatifloxacin and a tricyclic antidepressant is 
not recommended (Prod Info Tequin(TM), 1999). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of gatifloxacin and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AZ   Grepafloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Healthy volunteers who received grepafloxacin during a Phase I study experienced 
prolongation of the QTc interval. On an outpatient basis, grepafloxacin is contraindicated with other drugs 
that are known to also prolong the QTc interval or cause torsades de pointes, including tricyclic 
antidepressants. When appropriate cardiac monitoring can be assured, such as in the hospitalized patient, 
these two agents should be coadministered with caution (Prod Info Raxar(R), 1999). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of grepafloxacin and tricyclic antidepressants is 
contraindicated unless appropriate cardiac monitoring can be assured, such as in the hospitalized patient. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BA   Guanadrel 

1)  Interaction Effect: decreased antihypertensive effectiveness 
2)  Summary: Tricyclic antidepressants inhibit the uptake of guanethidine, and possibly guanadrel, into the 
adrenergic neuron, resulting in an inhibition of its antihypertensive effect (Mitchell et al, 1967; Ober & Wang, 
1973). When a patient is on concomitant tricyclic antidepressant and guanadrel therapy, caution should be 
exercised when the tricyclic antidepressant is discontinued, since an exaggerated effect of guanadrel may 
be seen (Prod Info Hylorel(R), 1995). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Blood pressure should be monitored for an appropriate clinical response; higher 
doses of guanadrel may be required. An alternative class of antihypertensive agents, such as an 
angiotensin-converting enzyme inhibitor, might be considered. 
7)  Probable Mechanism: decreased uptake of guanadrel into adrenergic neurons 

 
3.5.1.BB   Halofantrine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Halofantrine can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes. Because tricyclic antidepressants may also 
prolong the QT interval and increase the risk of arrhythmias, the concurrent administration of halofantrine 
and tricyclic antidepressants is not recommended (Prod Info Halfan(R), 1998; Marshall & Forker, 1982b). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
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6)  Clinical Management: The concurrent administration of halofantrine and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BC   Heptabarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977a; Silverman & Braithwaite, 1972; Burrows & 
Davies, 1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 
1992). These drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.BD   Hexobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977a; Silverman & Braithwaite, 1972; Burrows & 
Davies, 1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 
1992). These drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.BE   Iproniazid 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982k; Spigset et al, 1993j; Brodribb et al, 1994h; Neuvonen et al, 1993e). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991f). If TCAs and 
MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, 
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971m; White & Simpson, 
1984i). 
3)  Severity: major 
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4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of a tricyclic antidepressant (TCA) and a monoamine oxidase 
inhibitor (MAOI) should be done only with close monitoring and where the clinical benefit outweighs the 
potential risk. Other antidepressant therapy should first be considered. Consider using a 14 day washout 
period between treatment with both medicines. If deemed clinically necessary, avoid large doses and use 
agents other than imipramine, clomipramine, desipramine, and tranylcypromine. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past. Reports of excitation, 
hyperpyrexia, convulsions, and possible death have been attributed to the combination (Lockett & 
Milner, 1965f; Winston, 1971f; Schuckit et al, 1971l; Spiker & Pugh, 1976f). The mechanism may relate 
to the combined inhibition of catecholamine reuptake into the central nervous system and inhibition of 
catecholamine metabolism (Sjoqvist, 1965f).  
b)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
a double-blind, crossover study examining the effects of clorgyline and clomipramine for the treatment 
of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of serotonin 
syndrome. During the study, patients had received clorgyline therapy, followed by a washout period of 
approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg dose of 
clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, diaphoresis, 
and arrhythmia. Another patient developed a similar reaction after the first dose, with upper motor 
neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved 
several hours later, and both patients were later treated successfully with clomipramine without adverse 
effects (Insel et al, 1982j).  
c)  A drug interaction occurred in a 76-year old woman who had been taking clomipramine 50 mg daily 
for several months prior to switching to moclobemide 300 mg daily. The patient experienced 
somnolescence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset et al, 1993i).  
d)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patients developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987f).  
e)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. The combination may be utilized in one of two ways. Most 
frequently, the recommendation is to stop all previous antidepressants (five to ten days for TCAs and 14 
days for MAOIs); the combination is then simultaneously started (Perry et al, 1991e). Alternatively, in a 
patient previously receiving a TCA, small doses of the MAOI may be slowly added (Schoonover, 1983). 
Numerous studies in patients with refractory depression or phobic anxiety states have successfully used 
the combination of MAOIs and TCAs (Ponto et al, 1977f; Schuckit et al, 1971l; Ashcroft, 1975e).  

 
3.5.1.BF   Isocarboxazid 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: The concurrent administration of isocarboxazid and clomipramine is contraindicated (Prod Info 
Marplan(R), 1998). Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982g; Spigset et al, 1993h; Brodribb et al, 1994f; Neuvonen et al, 1993c). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991d). If TCAs and 
MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, 
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971i; White & Simpson, 
1984f). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of clomipramine and isocarboxazid is contraindicated. In 
patients being transferred to isocarboxazid therapy from a dibenzazepine-related entity, allow at least a one-
week medication-free interval and then initiate isocarboxazid at one-half of the normal dose for at least the 
first week of therapy. Also allow one week to elapse between the discontinuation of isocarboxazid and the 
administration of another MAO inhibitor or dibenzazepine-related entity. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOI) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past and still is listed as such by the 
manufacturers. Reports of excitation, hyperpyrexia, convulsions, and possible death have been 
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attributed to the combination (Lockett & Milner, 1965d; Brachfeld et al, 1963b; Winston, 1971d; Schuckit 
et al, 1971h; Sargent, 1965b; Spiker & Pugh, 1976d). The mechanism may relate to the combined 
inhibition of catecholamine reuptake into the central nervous system and inhibition of catecholamine 
metabolism (Sjoqvist, 1965d).  
b)  The development of serotonin syndrome was reported due to administration of a TCA after MAOI 
therapy. In a double-blind, crossover study examining the effects of clorgyline and clomipramine for the 
treatment of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of 
serotonin syndrome. During the study, patients had received clorgyline therapy, followed by a washout 
period of approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg 
dose of clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, 
diaphoresis, and arrhythmia. Another patient developed a similar reaction after the first dose, with upper 
motor neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms 
resolved several hours later, and both patients were later treated successfully with clomipramine without 
adverse effects (Insel et al, 1982f).  
c)  A drug interaction was reported when a 76-year old woman who had been taking clomipramine 50 
mg daily for several months was switched to moclobemide 300 mg daily. The patient experienced 
somnolescence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset et al, 1993g).  
d)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was 
added to moclobemide. The patient was taking moclobemide 300 mg twice daily when imipramine was 
started at 50 mg daily, followed by two dosage increases of imipramine to 200 mg and a reduction of 
moclobemide dosage to 150 mg twice daily. Five days after the increase in imipramine to 200 mg per 
day, the patient developed symptoms of serotonin syndrome, including sweating, shivering, confusion, 
fever, and spasms in the extremities. The patient was treated with chlorpromazine and symptoms 
resolved over the next few days without further complications (Brodribb et al, 1994e).  
e)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent 
therapy with isocarboxazid and amitriptyline. In all three cases the patients had been given MAOIs and 
TCAs alone without complications. It was only when the drugs were used in combination that symptoms 
of mania emerged, suggesting a synergistic effect (de la Fuente et al, 1986a).  
f)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patients developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987d).  
g)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. A few precautions must be followed including: a) avoidance of 
large doses (no more than 150 mg amitriptyline or its equivalent, 45 mg phenelzine, or 60 mg 
isocarboxazid) b) oral administration c) avoidance of clomipramine, imipramine, desipramine, and 
tranylcypromine in any combination, and d) close monitoring of patients (Kline, 1974a; Winston, 1971d; 
Schuckit et al, 1971h; White & Simpson, 1984e; Rom & Benner, 1972a). The combination may be 
utilized in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants 
(five to ten days for TCAs and 14 days for MAOIs); the combination is then simultaneously started 
(Perry et al, 1991c). Alternatively, in a patient previously receiving a TCA, small doses of the MAOI may 
be slowly added (Schoonover, 1983). Some sources suggest that the combination of amitriptyline and 
isocarboxazid is preferred (Perry et al, 1991c). Numerous studies in patients with refractory depression 
or phobic anxiety states have successfully used the combination of MAOIs and TCAs (Ponto et al, 
1977d; Schuckit et al, 1971h; Ashcroft, 1975c).  

 
3.5.1.BG   Linezolid 

1)  Interaction Effect: increased risk of serotonin syndrome (hyperthermia, hyperreflexia, myoclonus, mental 
status changes) 
2)  Summary: Concomitant use of linezolid and a tricyclic antidepressant, such as clomipramine, is 
contraindicated in the absence of monitoring for serotonin syndrome. If symptoms occur, consider 
discontinuation of either one or both of the drugs. Linezolid is a reversible, nonselective inhibitor of 
monoamine oxidase and may therefore interact with tricyclic antidepressants. Spontaneous reports of 
serotonin syndrome associated with the co-administration of linezolid and serotonergic agents have been 
reported (Prod Info ZYVOX(R) IV injection, oral tablets, oral suspension, 2008). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of linezolid and tricyclic antidepressants, such as clomipramine, is 
contraindicated unless patient is closely observed for signs and/or symptoms of serotonin syndrome. If 
concomitant use is clinically warranted, monitor for signs and symptoms of serotonin syndrome, such as 
neuromuscular abnormalities (including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral 
hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, mydriasis, diaphoresis, the 
presence of bowel sounds, and diarrhea), and mental status changes (including agitation and delirium). 
Serotonin syndrome can be life-threatening. If serotonin syndrome develops, discontinue the offending 
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agents and provide supportive care and other therapy as necessary (Boyer & Shannon, 2005; Prod Info 
ZYVOX(R) IV injection, oral tablets, oral suspension, 2008). 
7)  Probable Mechanism: linezolid inhibition of monoamine oxidase resulting in an increased concentration 
of serotonin 

 
3.5.1.BH   Lisdexamfetamine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973h; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.BI   Lumefantrine 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Lumefantrine is a CYP2D6 inhibitor and may cause QT interval prolongation. Concomitant use 
of artemether/lumefantrine and a CYP2D6 substrate (eg, amitriptyline, clomipramine, flecainide, and 
imipramine) can lead to elevated drug levels of the CYP2D6 substrate. As some CYP2D6 substrates can 
also prolong the QT interval, there is potential for additive QT prolongation. Therefore, 
artemether/lumefantrine should not be coadministered with CYP2D6 substrates that possess cardiac effects 
(Prod Info COARTEM(R) oral tablets, 2009). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Artemether/lumefantrine should not be administered concomitantly with CYP2D6 
substrates, such as amitriptyline, clomipramine, flecainide, and imipramine, due to the potential additive 
effect on QT interval prolongation (Prod Info COARTEM(R) oral tablets, 2009). 
7)  Probable Mechanism: additive effects on QT interval prolongation 

 
3.5.1.BJ   Mazindol 
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1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973h; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.BK   Mephentermine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973h; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
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agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.BL   Mephobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977a; Silverman & Braithwaite, 1972; Burrows & 
Davies, 1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 
1992). These drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.BM   Mestranol 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, 
akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973c), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972c). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972c) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984c). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients 
received placebo, 10 received imipramine (150 milligrams/day) and placebo, 5 patients received 

Page 53 of 129MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.3., page 53

Case 3:09-cv-00080-TMB     Document 78-18      Filed 03/24/2010     Page 129 of 205



imipramine (150 milligrams/day) and ethinyl estradiol (50 micrograms/day), while 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (25 micrograms/day). The 10 patients that 
received placebo did not improve over the 6 weeks of the study. The 10 patients taking estrogen and 
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients 
taking imipramine alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose 
estrogen had not improved as much as the patients receiving imipramine and low-dose estrogen. The 
only side-effect reported was drowsiness, which only affected the patients taking imipramine. Following 
the discontinuation of ethinyl estradiol, a time period of 2 weeks was required for the high-dose 
estrogen group to do as well as the low-dose group. This effect was attributed to the presence of 
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 
milligrams and ethinyl estradiol 50 micrograms daily did not improve as much as 10 patients receiving 
only imipramine. Also, the patients on the combination had severe side-effects including lethargy, 
coarse tremor and systolic hypotension (Prange, 1972b).  
b)  A case report demonstrated an interaction in a 32-year-old female taking conjugated estrogens 2.5 
milligrams and imipramine 100 milligrams. The patient developed lethargy, tremors, and signs of 
depersonalization. After 2 years of therapy, the patient increased her estrogen dose to 5 milligrams and 
then 7.5 milligrams daily. The patient became nauseated, had constant headaches, and low normal 
blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side-effects abated 
(Khurana, 1972b). Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973b).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973a).  
d)  The effects of oral contraceptives on clomipramine were studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 milligrams at bedtime while 19 took 
clomipramine 25 milligrams at bedtime with oral contraceptives. Over the 4-week study, 3 control 
patients (2 due to side-effects) and 5 in the experimental group (2 due to side-effects) dropped out. 
Venous blood samples were drawn at weekly intervals for measurement of serum clomipramine 
concentrations. No difference in serum concentrations was noted between the groups. However, this 
result may be partially due to the low dose of clomipramine given (Luscombe & John, 1980a).  
e)  Akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidepressants 
concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for anorexia nervosa and 
conjugated estrogens 1.25 milligrams/day for amenorrhea developed restless legs and a constant 
desire to move continuously. Estrogen was discontinued and benztropine 2 milligrams was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogens 1.25 milligrams/day who was prescribed 
amitriptyline 50 milligrams/day for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with 
resolution following discontinuation of doxepin. A third case of akathisia was reported in a 35-year-old 
patient who received conjugated estrogens 1.25 milligrams/day and amitriptyline 50 milligrams/day. 
Akathisia developed within a few hours after taking the first dose of amitriptyline and resolved within 48 
hours following discontinuation of the antidepressant (Krishnan et al, 1984b).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident 
by an increase in the area under the plasma concentration time curve (Abernethy et al, 1984a).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980a). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983a).  

 
3.5.1.BN   Methamphetamine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973h; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
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3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.BO   Methohexital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977a; Silverman & Braithwaite, 1972; Burrows & 
Davies, 1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 
1992). These drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.BP   Methoxamine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions 
of alpha adrenergic drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse 
effects have also been reported (Ghose, 1980; Avery, 1973; Boakes et al, 1973a; Boakes, 1973; Mitchell et 
al, 1970; Stone et al, 1964). Local use (e.g., dental anesthesia) of epinephrine in concentrations of 
1:100,000 or less is less likely to precipitate clinically significant hemodynamic changes (Steinberg & Block, 
1971). 
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3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
are substantially enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be 
avoided. If these drugs are given together, careful monitoring and a dose reduction of the sympathomimetic 
is required. Patients should be instructed to inform their doctor or dentist that they are taking a tricyclic 
antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines 
(epinephrine, norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg 
three times daily for five days). They showed an increased pressor response to epinephrine (2- to 4-
fold), norepinephrine (4- to 8-fold), and phenylephrine (2- to 3-fold) after imipramine, but no difference 
was observed in the response to isoproterenol. Thus, the increased pressor response appeared to 
occur only for alpha adrenergic effects. All four subjects demonstrated changes in cardiac rhythm with 
epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic beats 
and a nodal rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found 
that 15 patients receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions 
(severe headaches, chest tightness, subarachnoid hemorrhage). The drug history was incomplete, but 
at least three had been taking a tricyclic antidepressant at the time (Anon, 1972).  

 
3.5.1.BQ   Methylphenidate 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973h; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 
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3.5.1.BR   Midodrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions 
of alpha adrenergic drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse 
effects have also been reported (Ghose, 1980; Avery, 1973; Boakes et al, 1973a; Boakes, 1973; Mitchell et 
al, 1970; Stone et al, 1964). Local use (e.g., dental anesthesia) of epinephrine in concentrations of 
1:100,000 or less is less likely to precipitate clinically significant hemodynamic changes (Steinberg & Block, 
1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
are substantially enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be 
avoided. If these drugs are given together, careful monitoring and a dose reduction of the sympathomimetic 
is required. Patients should be instructed to inform their doctor or dentist that they are taking a tricyclic 
antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines 
(epinephrine, norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg 
three times daily for five days). They showed an increased pressor response to epinephrine (2- to 4-
fold), norepinephrine (4- to 8-fold), and phenylephrine (2- to 3-fold) after imipramine, but no difference 
was observed in the response to isoproterenol. Thus, the increased pressor response appeared to 
occur only for alpha adrenergic effects. All four subjects demonstrated changes in cardiac rhythm with 
epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic beats 
and a nodal rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found 
that 15 patients receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions 
(severe headaches, chest tightness, subarachnoid hemorrhage). The drug history was incomplete, but 
at least three had been taking a tricyclic antidepressant at the time (Anon, 1972).  

 
3.5.1.BS   Moclobemide 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982i; Spigset & Mjorndal, 1993a; Brodribb et al, 1994g; Neuvonen et al, 1993d). 
Serotonin syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991e). Consequently, 
coadministration of TCAs and MAOIs is contraindicated in most cases. If TCAs and MAOIs must be used 
concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, desipramine, and 
tranylcypromine, and monitor patients closely (Schuckit et al, 1971k; White & Simpson, 1984h). An 18-year-
old woman suffered irritability, twitching, agitation, myoclonus, and hypertonicity after changing from 
clomipramine to moclobemide with no washout period (Chan et al, 1998). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of moclobemide and a tricyclic antidepressant, such as 
clomipramine, is contraindicated. If clomipramine is replacing treatment with moclobemide, a minimum of 
two days should elapse after moclobemide is discontinued and clomipramine therapy is begun (Prod Info 
Manerix(R), 2001). However, the manufacturer of clomipramine recommends that the monoamine oxidase 
inhibitor (MAOI) be discontinued for at least 14 days before treatment with doxepin is initiated. If 
moclobemide is replacing treatment with clomipramine, a minimum of 14 days should elapse after 
clomipramine is discontinued and moclobemide therapy is begun (Prod Info clomipramine hydrochloride oral 
capsule, 2002). 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past and still is listed as such by the 
manufacturers. Reports of excitation, hyperpyrexia, convulsions, and possible death have been 
attributed to the combination (Lockett & Milner, 1965e; Brachfeld et al, 1963c; Winston, 1971e; Schuckit 
et al, 1971j; Sargent, 1965c; Spiker & Pugh, 1976e). The mechanism may relate to the combined 
inhibition of catecholamine reuptake into the central nervous system and inhibition of catecholamine 
metabolism (Sjoqvist, 1965e). 
b)  A clinical study designed to detect an interaction between moclobemide and a tricyclic 
antidepressant (clomipramine) resulted in severe adverse effects, and the study was terminated. 
Information about interactions with moclobemide and other tricyclic antidepressants is limited (Prod Info 
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Manerix(R), 2001). 
c)  A drug interaction occurred in which a 76-year old woman who had been taking clomipramine 50 mg 
daily for several months prior to switching to moclobemide 300 mg daily. The patient experienced 
somnolence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset & Mjorndal, 1993). 
d)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
a double-blind, crossover study examining the effects of clorgyline and clomipramine for the treatment 
of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of serotonin 
syndrome. During the study, patients had received clorgyline therapy, followed by a washout period of 
approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg dose of 
clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, diaphoresis, 
and arrhythmia. Another patient developed a similar reaction after the first dose, with upper motor 
neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved 
several hours later, and both patients were later treated successfully with clomipramine without adverse 
effects (Insel et al, 1982h). 
e)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patients developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987e). 
f)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. A few precautions must be followed including: a) avoidance of 
large doses (no more than 150 mg amitriptyline or its equivalent, 45 mg phenelzine, or 60 mg 
isocarboxazid) b) oral administration c) avoidance of clomipramine, imipramine, desipramine, and 
tranylcypromine in any combination, and d) close monitoring of patients (Kline, 1974b; Winston, 1971e; 
Schuckit et al, 1971j; White & Simpson, 1984g; Rom & Benner, 1972b). The combination may be 
utilized in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants 
(five to ten days for TCAs and 14 days for MAOIs); the combination is then simultaneously started 
(Perry et al, 1991d). Alternatively, in a patient previously receiving a TCA, small doses of the MAOI may 
be slowly added (Schoonover, 1983). Some sources suggest that the combination of amitriptyline and 
isocarboxazid is preferred (Perry et al, 1991d). Numerous studies in patients with refractory depression 
or phobic anxiety states have successfully used the combination of MAOIs and TCAs (Ponto et al, 
1977e; Schuckit et al, 1971j; Ashcroft, 1975d). 
g)  A 29-year-old male presented to the emergency department of a hospital one hour after ingesting 
moclobemide 7.5 g, clomipramine 1 g, and clorazepate 450 mg. He was treated with gastric lavage, 
charcoal 30 g, and flumazenil, and was admitted to the hospital for observation. One hour later, he 
began to experience severe tremor, increased body temperature, and tonic-clonic seizures. He died of a 
cardiorespiratory arrest approximately 145 minutes after his arrival to the hospital. Moclobemide 
overdoses of 7 g to 8 g produce fatigue, agitation, increased blood pressure, and tachycardia with few 
other complications. However, in this case, the addition of clomipramine produced a fatal serotonin 
syndrome (Ferrer-Dufol et al, 1998).  
h)  A 25-year-old female with recurrent depressive disorder was stabilized on clomipramine 150 mg 
daily and alprazolam 1.5 to 3 mg daily for seven months when her depressive disorder again 
reappeared. Clomipramine therapy was discontinued, and moclobemide 300 mg daily was initiated 24 
hours later. Moclobemide was rapidly increased to 600 mg daily, and the alprazolam dose remained the 
same. One week after the start of moclobemide, the patient presented with confusion, mild euphoria, 
and disinhibition. She reported that within a few hours of starting moclobemide therapy, she 
experienced an elevation of her mood, nausea, shivering, and flushing. Moclobemide was discontinued, 
with complete recovery from the drug interaction-induced symptoms eight days later. Because 
clomipramine has a half-life of 22 to 84 hours, significant amounts of the drug may still have been 
present when moclobemide therapy was instituted, causing serotonin syndrome (Dardennes et al, 
1998). 

 
3.5.1.BT   Modafinil 

1)  Interaction Effect: increased plasma levels of clomipramine and desmethylclomipramine 
2)  Summary: A narcoleptic patient experienced an increase in her clomipramine levels when modafinil was 
added to her therapeutic regimen. Hepatic enzymes also increased from 2- to 7-fold, requiring that 
clomipramine be discontinued (Grozinger et al, 1998a). However, in healthy volunteers, the coadministration 
of a single dose of clomipramine 50 mg during the first day of a 3-day regimen of modafinil 200 mg daily did 
not result in an alteration in the pharmacokinetics of either drug (Prod Info Provigil(R), 1998). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients receiving modafinil and clomipramine concurrently for signs and 
symptoms of tricyclic intoxication. Liver enzymes should also be closely followed for marked increases. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 
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a)  A 60-year-old narcoleptic female was being treated with clomipramine without complete resolve of 
her symptoms. At a clomipramine dose of 75 mg under steady-state conditions, her clomipramine (CI) 
and desmethylclomipramine (DMCI) blood levels were 109 ng/mL and 212 ng/mL, respectively. These 
levels increased to 129 ng/mL and 208 ng/mL, respectively, when the clomipramine dose was 
increased to 100 mg. When modafinil 200 mg was instituted, the clomipramine dose was decreased to 
75 mg, and the CI/DMCI levels increased to 158/238 ng/mL. With modafinil 400 mg and clomipramine 
75 mg, the CI/DMCI levels further rose to 210/449 ng/mL. Hepatic enzymes (GOT, GLDH, GGT, GPT) 
increased from 2- to 7-fold, necessitating the discontinuation of clomipramine. Three weeks later, the 
DMCI level was 63 ng/mL, while clomipramine was no longer detectable. Hepatic enzymes also 
returned to baseline. The patient was determined to be a poor metabolizer with regard to cytochrome 
P450 2D6 (CYP2D6) isoenzymes, indicating that CYP2D6 was not a factor in this drug interaction 
(Grozinger et al, 1998).  

 
3.5.1.BU   Moxifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Moxifloxacin has been shown to prolong the QT interval in some patients and should be 
avoided in those patients receiving agents that also prolong the QT interval, such as tricyclic 
antidepressants. Although pharmacokinetic studies between moxifloxacin and other drugs which prolong the 
QT interval have not been performed, an additive effect cannot be excluded. Therefore, moxifloxacin should 
be used with caution when given concurrently with a tricyclic antidepressant (Prod Info Avelox(TM), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Moxifloxacin should be used with caution when given concurrently with a tricyclic 
antidepressant. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BV   Nefopam 

1)  Interaction Effect: an increased risk of seizures 
2)  Summary: Nefopam inhibits the neuronal uptake of norepinephrine and serotonin and increases the risk 
of seizures, especially in patients with a history of a convulsive disorder. Tricyclic antidepressants also lower 
the seizure threshold. Therefore, the manufacturer of nefopam advises caution in patients on concurrent 
tricyclic antidepressant therapy (Pillans & Woods, 1995). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Because of the increased risk of seizures, extreme caution should be exercised in 
patients receiving nefopam and a tricyclic antidepressant. An alternative analgesic may be considered. 
7)  Probable Mechanism: additive lowering of seizure threshold 

 
3.5.1.BW   Nialamide 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982c; Spigset et al, 1993d; Brodribb et al, 1994b; Neuvonen et al, 1993a). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991b). If TCAs and 
MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, 
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971c; White & Simpson, 
1984a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of a tricyclic antidepressant (TCA) and a monoamine oxidase 
inhibitor (MAOI) should be done only with close monitoring and where the clinical benefit outweighs the 
potential risk. Other antidepressant therapy should first be considered. If deemed clinically necessary, avoid 
large doses and use agents other than imipramine, clomipramine, desipramine, and tranylcypromine. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past. Reports of excitation, 
hyperpyrexia, convulsions, and possible death have been attributed to the combination (Lockett & 
Milner, 1965a; Winston, 1971a; Schuckit et al, 1971b; Spiker & Pugh, 1976a). The mechanism may 
relate to the combined inhibition of catecholamine reuptake into the central nervous system and 
inhibition of catecholamine metabolism (Sjoqvist, 1965a).  
b)  In a double-blind, crossover study examining the effects of clorgyline and clomipramine for the 
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treatment of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of 
serotonin syndrome. During the study, patients had received clorgyline therapy, followed by a washout 
period of approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg 
dose of clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, 
diaphoresis, and arrhythmia. Another patient developed a similar reaction after the first dose, with upper 
motor neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms 
resolved several hours later, and both patients were later treated successfully with clomipramine without 
adverse effects (Insel et al, 1982b).  
c)  A drug interaction occurred in a 76-year old woman who had been taking clomipramine 50 mg daily 
for several months prior to switching to moclobemide 300 mg daily. The patient experienced 
somnolescence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset et al, 1993c).  
d)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patients developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987b).  
e)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. The combination may be utilized in one of two ways. Most 
frequently, the recommendation is to stop all previous antidepressants (five to ten days for TCAs and 14 
days for MAOIs); the combination is then simultaneously started (Perry et al, 1991a). Alternatively, in a 
patient previously receiving a TCA, small doses of the MAOI may be slowly added (Schoonover, 1983). 
Numerous studies in patients with refractory depression or phobic anxiety states have successfully used 
the combination of MAOIs and TCAs (Ponto et al, 1977a; Schuckit et al, 1971b; Ashcroft, 1975a).  

 
3.5.1.BX   Norepinephrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions 
of alpha adrenergic drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse 
effects have also been reported (Ghose, 1980; Avery, 1973; Boakes et al, 1973a; Boakes, 1973; Mitchell et 
al, 1970; Stone et al, 1964). Local use (e.g., dental anesthesia) of epinephrine in concentrations of 
1:100,000 or less is less likely to precipitate clinically significant hemodynamic changes (Steinberg & Block, 
1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
are substantially enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be 
avoided. If these drugs are given together, careful monitoring and a dose reduction of the sympathomimetic 
is required. Patients should be instructed to inform their doctor or dentist that they are taking a tricyclic 
antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines 
(epinephrine, norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg 
three times daily for five days). They showed an increased pressor response to epinephrine (2- to 4-
fold), norepinephrine (4- to 8-fold), and phenylephrine (2- to 3-fold) after imipramine, but no difference 
was observed in the response to isoproterenol. Thus, the increased pressor response appeared to 
occur only for alpha adrenergic effects. All four subjects demonstrated changes in cardiac rhythm with 
epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic beats 
and a nodal rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found 
that 15 patients receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions 
(severe headaches, chest tightness, subarachnoid hemorrhage). The drug history was incomplete, but 
at least three had been taking a tricyclic antidepressant at the time (Anon, 1972).  

 
3.5.1.BY   Olanzapine 

1)  Interaction Effect: an increased risk of seizures 
2)  Summary: Psychotropic drugs have been shown to reduce the seizure threshold. A case report describes 
a patient without an underlying seizure disorder who received treatment with olanzapine and clomipramine 
concomitantly. This combination resulted in seizures which were repeated upon rechallenge with olanzapine 
and clomipramine. It is advised to use caution when administering olanzapine concomitantly with 
clomipramine, or any agent known to reduce seizure threshold (Deshauer et al, 2000a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: It is advised to use caution when administering olanzapine concomitantly with 
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clomipramine, or other agents known to lower the seizure threshold. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A 34-year-old male with schizophrenia and obsessive-compulsive disorder (OCD) without any 
underlying seizure disorder, presented for treatment following long-term noncompliance. Inpatient 
olanzapine treatment (20 mg/day) was initiated and positive psychotic symptoms subsequently 
resolved. Patient was discharged and readmitted because of inability to control symptoms. 
Clomipramine 250 mg per day was initiated. Within a week, dizziness and myoclonic jerks were 
reported which quickly progressed to general motor seizures and postictal somnolence (without 
incontinence). Spike waves and paroxysmal slowing on the EEG was consistent with seizure activity. 
Clomipramine and olanzapine were subsequently withheld, and the seizures were controlled with 
diazepam 30 mg per day for three days. This pattern repeated upon re-challenge with the combination 
of olanzapine and clomipramine. Presumably from the temporal relationship between clomipramine and 
olanzapine administration and seizure manifestation, it can be suspected that this adverse event is due 
to an interaction between these two drugs. Clomipramine and olanzapine are both metabolized by the 
cytochrome P450 isoenzymes 1A2 and 2D6. One theory is that coadministration may result in elevated 
levels of both compounds. Although the mechanism by which this interaction occurs is not yet known, it 
is advised to use caution when administering olanzapine concomitantly with clomipramine, or other 
agents known to lower the seizure threshold (Deshauer et al, 2000).  

 
3.5.1.BZ   Oxilofrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions 
of alpha adrenergic drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse 
effects have also been reported (Ghose, 1980; Avery, 1973; Boakes et al, 1973a; Boakes, 1973; Mitchell et 
al, 1970; Stone et al, 1964). Local use (e.g., dental anesthesia) of epinephrine in concentrations of 
1:100,000 or less is less likely to precipitate clinically significant hemodynamic changes (Steinberg & Block, 
1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
are substantially enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be 
avoided. If these drugs are given together, careful monitoring and a dose reduction of the sympathomimetic 
is required. Patients should be instructed to inform their doctor or dentist that they are taking a tricyclic 
antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines 
(epinephrine, norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg 
three times daily for five days). They showed an increased pressor response to epinephrine (2- to 4-
fold), norepinephrine (4- to 8-fold), and phenylephrine (2- to 3-fold) after imipramine, but no difference 
was observed in the response to isoproterenol. Thus, the increased pressor response appeared to 
occur only for alpha adrenergic effects. All four subjects demonstrated changes in cardiac rhythm with 
epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic beats 
and a nodal rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found 
that 15 patients receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions 
(severe headaches, chest tightness, subarachnoid hemorrhage). The drug history was incomplete, but 
at least three had been taking a tricyclic antidepressant at the time (Anon, 1972).  

 
3.5.1.CA   Oxybutynin 

1)  Interaction Effect: decreased clomipramine efficacy 
2)  Summary: Oxybutynin was suspected of inducing the metabolism of clomipramine in an elderly female 
patient. Subsequent dextromethorphan testing of the patient showed that she was an extensive metabolizer 
(EM) of cytochrome P450 2D6 (CYP2D6). A pilot study exploring the long- and short-term effects of 
oxybutynin on the activity of CYP2D6 and another isoenzyme, probably of the CYP3A family, showed that 
oxybutynin caused a disproportionate increase of hydroxymorphinan compared with dextrorphan. Because 
the formation of hydroxymorphinan is mainly dependent on the activity of CYP2D6 and CYP3A4, but only 
the latter is known to be inducible, the authors suggest that oxybutynin is an inducer of a CYP3A subfamily 
(Grozinger et al, 1999a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients receiving concurrent therapy with clomipramine and oxybutynin should be 
monitored for loss of clomipramine efficacy, including worsening of symptoms. Plasma levels of 
clomipramine may be helpful in determining if efficacy is being compromised. 
7)  Probable Mechanism: induction by oxybutynin of cytochrome P450 3A-mediated clomipramine 
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metabolism 
8)  Literature Reports 

a)  A 72-year-old female was receiving clomipramine 150 mg daily for depression with a clomipramine 
and desmethylclomipramine blood level of 230 ng/mL and 348 ng/mL, respectively. Clomipramine was 
decreased to 25 mg daily, and fluvoxamine 100 mg daily was added to therapy. Eighteen days later, her 
clomipramine and desmethylclomipramine levels were 405 ng/mL and 50 ng/mL, respectively. 
Oxybutynin 5 mg daily was initiated for urinary incontinence, and within one week the clomipramine and 
desmethylclomipramine levels had decreased to 133 ng/mL and less than 25 ng/mL. They remained 
low one week later. The patient refused to discontinue oxybutynin to determine if her clomipramine 
blood levels would again increase (Grozinger et al, 1999).  

 
3.5.1.CB   Pargyline 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982a; Spigset et al, 1993a; Brodribb et al, 1994; Neuvonen et al, 1993). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991a). If TCAs and 
MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, 
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971a; White & Simpson, 
1984). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of a tricyclic antidepressant (TCA) and a monoamine oxidase 
inhibitor (MAOI) should be done only with close monitoring and where the clinical benefit outweighs the 
potential risk. Other antidepressant therapy should first be considered. If deemed clinically necessary, avoid 
large doses and use agents other than imipramine, clomipramine, desipramine, and tranylcypromine. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past. Reports of excitation, 
hyperpyrexia, convulsions, and possible death have been attributed to the combination (Lockett & 
Milner, 1965; Winston, 1971; Schuckit et al, 1971; Spiker & Pugh, 1976). The mechanism may relate to 
the combined inhibition of catecholamine reuptake into the central nervous system and inhibition of 
catecholamine metabolism (Sjoqvist, 1965).  
b)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
a double-blind, crossover study examining the effects of clorgyline and clomipramine for the treatment 
of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of serotonin 
syndrome. During the study, patients had received clorgyline therapy, followed by a washout period of 
approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg dose of 
clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, diaphoresis, 
and arrhythmia. Another patient developed a similar reaction after the first dose, with upper motor 
neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved 
several hours later, and both patients were later treated successfully with clomipramine without adverse 
effects (Insel et al, 1982).  
c)  A drug interaction occurred in a 76-year old woman who had been taking clomipramine 50 mg daily 
for several months prior to switching to moclobemide 300 mg daily. The patient experienced 
somnolescence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset et al, 1993).  
d)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patients developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987).  
e)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. The combination may be utilized in one of two ways. Most 
frequently, the recommendation is to stop all previous antidepressants (five to ten days for TCAs and 14 
days for MAOIs); the combination is then simultaneously started (Perry et al, 1991). Alternatively, in a 
patient previously receiving a TCA, small doses of the MAOI may be slowly added (Schoonover, 1983). 
Numerous studies in patients with refractory depression or phobic anxiety states have successfully used 
the combination of MAOIs and TCAs (Ponto et al, 1977; Schuckit et al, 1971; Ashcroft, 1975).  

 
3.5.1.CC   Paroxetine 

1)  Interaction Effect: clomipramine toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Concurrent use of paroxetine with drugs that are metabolized by cytochrome P450 2D6, such 
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as clomipramine, should be approached with caution (Prod Info Paxil(R), 2003). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine is coadministered with clomipramine, monitor patients for signs 
and symptoms of clomipramine toxicity (dry mouth, sedation, urinary retention, blurred vision). Clomipramine 
doses may need to be reduced. 
7)  Probable Mechanism: decreased cytochrome P450 2D6-mediated clomipramine metabolism 

 
3.5.1.CD   Pemoline 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973h; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.CE   Pentobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977a; Silverman & Braithwaite, 1972; Burrows & 
Davies, 1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 
1992). These drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
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therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.CF   Phendimetrazine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973h; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.CG   Phenelzine 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982e; Spigset et al, 1993f; Brodribb et al, 1994d; Neuvonen et al, 1993b). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991c). Consequently, 
coadministration of TCAs and MAOIs is contraindicated in most cases. If TCAs and MAOIs must be used 
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concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, desipramine, and 
tranylcypromine, and monitor patients closely (Schuckit et al, 1971e; White & Simpson, 1984c). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of clomipramine with a monoamine oxidase inhibitor (MAOI), 
such as phenelzine, is contraindicated. If clomipramine is replacing treatment with phenelzine, a minimum of 
14 days should elapse after phenelzine is discontinued before begin therapy with clomipramine. If 
clomipramine is substituted by phenelzine, a minimum of 14 days should elapse after clomipramine is 
discontinued and before phenelzine therapy begins (Prod Info clomipramine hydrochloride oral capsule, 
2002). However, the manufacturer of phenelzine recommends that at least 10 days should elapse after 
clomipramine therapy is discontinued before starting phenelzine (Prod Info NARDIL(R) Tablets, USP, 2005). 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past and still is listed as such by the 
manufacturers (Prod Info clomipramine hydrochloride oral capsule, 2002). Reports of excitation, 
hyperpyrexia, convulsions, and possible death have been attributed to the combination (Lockett & 
Milner, 1965b; Brachfeld et al, 1963; Winston, 1971b; Schuckit et al, 1971d; Sargent, 1965; Spiker & 
Pugh, 1976b). The mechanism may relate to the combined inhibition of catecholamine reuptake into the 
central nervous system and inhibition of catecholamine metabolism (Sjoqvist, 1965b).  
b)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
a double-blind, crossover study examining the effects of clorgyline and clomipramine for the treatment 
of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of serotonin 
syndrome. During the study, patients had received clorgyline therapy, followed by a washout period of 
approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg dose of 
clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, diaphoresis, 
and arrhythmia. Another patient developed a similar reaction after the first dose, with upper motor 
neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved 
several hours later, and both patients were later treated successfully with clomipramine without adverse 
effects (Insel et al, 1982d).  
c)  A drug interaction was reported in a 76-year old woman who had been taking clomipramine 50 mg 
daily for several months prior to switching to moclobemide 300 mg daily. The patient experienced 
somnolence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset et al, 1993e).  
d)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was 
added to moclobemide. The patient was taking moclobemide 300 mg twice daily when imipramine was 
started at 50 mg daily, followed by two dosage increases of imipramine to 200 mg and a reduction of 
moclobemide dosage to 150 mg twice daily. Five days after the increase in imipramine to 200 mg per 
day, the patient developed symptoms of serotonin syndrome, including sweating, shivering, confusion, 
fever, and spasms in the extremities. The patient was treated with chlorpromazine and symptoms 
resolved over the next few days without further complications (Brodribb et al, 1994c).  
e)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent 
therapy with isocarboxazid and amitriptyline. In all three cases the patients had been given MAOIs and 
TCAs alone without complications. It was only when the drugs were used in combination that symptoms 
of mania emerged, suggesting a synergistic effect (de la Fuente et al, 1986).  
f)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patient developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987c).  
g)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. A few precautions must be followed including: a) avoidance of 
large doses (no more than 150 mg amitriptyline or its equivalent, 45 mg phenelzine, or 60 mg 
isocarboxazid) b) oral administration c) avoidance of clomipramine, imipramine, desipramine, and 
tranylcypromine in any combination, and d) close monitoring of patients (Kline, 1974; Winston, 1971b; 
Schuckit et al, 1971d; White & Simpson, 1984b; Rom & Benner, 1972). The combination may be utilized 
in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants (five to 
ten days for TCAs and 14 days for MAOIs); the combination is then simultaneously started (Perry et al, 
1991b). Alternatively, in a patient previously receiving a TCA, small doses of the MAOI may be slowly 
added (Schoonover, 1983). Some sources suggest that the combination of amitriptyline and 
isocarboxazid is preferred (Perry et al, 1991b). Numerous studies in patients with refractory depression 
or phobic anxiety states have successfully used the combination of MAOIs and TCAs (Ponto et al, 
1977b; Schuckit et al, 1971d; Ashcroft, 1975b).  

 
3.5.1.CH   Phenindione 

1)  Interaction Effect: increased risk of bleeding 
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2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral 
anticoagulants (Vesell et al, 1970c; Williams et al, 1976c). Considerable interindividual differences may be 
found (Pond et al, 1975c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: In patients receiving tricyclic antidepressants and oral anticoagulant therapy, the 
prothrombin time ratio or INR (international normalized ration) should be closely monitored with the addition 
and withdrawal of the antidepressant, and should be periodically reassessed during concurrent therapy. 
Achieving a stable drug regimen which produces the desired level of anticoagulation may be difficult in 
patients on this combination, and frequent adjustments of the anticoagulant dose may be required. 
7)  Probable Mechanism: decreased phenindione metabolism; increased phenindione absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an 
increase of dicumarol levels and an increase in the plasma half-life of dicumarol, although the effect 
was not consistent in all subjects (Pond et al, 1975b). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after 8 days of nortriptyline resulted in a significantly 
prolonged half-life and decreased volume of distribution of the coumarin anticoagulant in 6 healthy 
volunteers (Vesell et al, 1970b). The mechanism of action was suggested to be reduced 
bishydroxycoumarin metabolism and/or altered coumarin absorption.  
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent 
TCAs (Williams et al, 1976b). TCAs affected the stability of anticoagulant control leading to frequent 
changes in the doses of anticoagulants. Inhibition of coumarin metabolism was the postulated 
mechanism.  

 
3.5.1.CI   Phenmetrazine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973h; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
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advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.CJ   Phenobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977a; Silverman & Braithwaite, 1972; Burrows & 
Davies, 1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 
1992). These drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.CK   Phenprocoumon 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral 
anticoagulants (Vesell et al, 1970a; Williams et al, 1976a). Considerable interindividual differences may be 
found (Pond et al, 1975a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In patients receiving tricyclic antidepressants and oral anticoagulant therapy, the 
prothrombin time ratio or INR (international normalized ratio) should be closely monitored with the addition 
and withdrawal of the antidepressant, and should be periodically reassessed during concurrent therapy. 
Achieving a stable drug regimen which produces the desired level of anticoagulation may be difficult in 
patients on this combination, and frequent adjustments of the anticoagulant dose may be required. 
7)  Probable Mechanism: decreased phenprocoumon metabolism; increased phenprocoumon absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an 
increase of dicumarol levels and an increase in the plasma half-life of dicumarol, although the effect 
was not consistent in all subjects (Pond et al, 1975). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after 8 days of nortriptyline resulted in a significantly 
prolonged half-life and decreased volume of distribution of the coumarin anticoagulant in 6 healthy 
volunteers (Vesell et al, 1970). The mechanism of action was suggested to be reduced 
bishydroxycoumarin metabolism and/or altered coumarin absorption.  
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent 
TCAs (Williams et al, 1976). TCAs affected the stability of anticoagulant control leading to frequent 
changes in the doses of anticoagulants. Inhibition of coumarin metabolism was the postulated 
mechanism.  

 
3.5.1.CL   Phentermine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973h; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
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3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.CM   Phenylephrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions 
of alpha adrenergic drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse 
effects have also been reported (Ghose, 1980; Avery, 1973; Boakes et al, 1973a; Boakes, 1973; Mitchell et 
al, 1970; Stone et al, 1964). Local use (e.g., dental anesthesia) of epinephrine in concentrations of 
1:100,000 or less is less likely to precipitate clinically significant hemodynamic changes (Steinberg & Block, 
1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
are substantially enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be 
avoided. If these drugs are given together, careful monitoring and a dose reduction of the sympathomimetic 
is required. Patients should be instructed to inform their doctor or dentist that they are taking a tricyclic 
antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines 
(epinephrine, norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg 
three times daily for five days). They showed an increased pressor response to epinephrine (2- to 4-
fold), norepinephrine (4- to 8-fold), and phenylephrine (2- to 3-fold) after imipramine, but no difference 
was observed in the response to isoproterenol. Thus, the increased pressor response appeared to 
occur only for alpha adrenergic effects. All four subjects demonstrated changes in cardiac rhythm with 
epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic beats 
and a nodal rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found 
that 15 patients receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions 
(severe headaches, chest tightness, subarachnoid hemorrhage). The drug history was incomplete, but 
at least three had been taking a tricyclic antidepressant at the time (Anon, 1972).  

 
3.5.1.CN   Phenytoin 

1)  Interaction Effect: an increased risk of phenytoin toxicity (ataxia, hyperreflexia, nystagmus, tremors) 
2)  Summary: A few case reports have indicated that imipramine inhibits phenytoin metabolism resulting in 
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increased serum phenytoin concentration (Petti & Campbell, 1975a; Perucca & Richens, 1977a). Tricyclic 
antidepressants (TCAs) may lower the seizure threshold in epileptic patients stabilized on anticonvulsants. 
Theoretically, because phenytoin is an enzyme inducer, the metabolism of antidepressants may be 
increased resulting in reduced TCA serum levels. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Consider phenytoin serum levels if a tricyclic antidepressant is added to therapy or 
if the patient begins to exhibit signs of toxicity; lower doses of phenytoin may be required. If phenytoin is 
added to tricyclic antidepressant therapy, monitor for clinical efficacy of the tricyclic agent. 
7)  Probable Mechanism: inhibition of phenytoin metabolism 

 
3.5.1.CO   Primidone 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977a; Silverman & Braithwaite, 1972; Burrows & 
Davies, 1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 
1992). These drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.CP   Procarbazine 

1)  Interaction Effect: neurotoxicity, seizures 
2)  Summary: Concomitant tricyclic antidepressant and more potent MAOI use has resulted in hyperpyrexia, 
convulsions, and death. Procarbazine has relatively weak MAOI actions, so while the potential for drug 
interactions between tricyclic antidepressants and procarbazine exists, clinical data are lacking at this time 
(Schuckit et al, 1971g; White & Simpson, 1984d). Concurrent use is not recommended (Prod Info Matulane
(R), 1997). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use is not recommended and should probably be initiated only under 
close medical supervision, and then only if other antidepressant class agents have proven unsuccessful. 
With more potent MAOIs, recommendations for concurrent use of TCAs have included avoiding large doses 
of the TCA, using only oral tricyclics, and avoiding imipramine, clomipramine, and desipramine. 
Procarbazine therapy should not begin until seven days following discontinuation of tricyclic antidepressants 
and 14 days following the discontinuation of other MAO inhibitors. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Procarbazine is primarily used as an antineoplastic agent, but was originally investigated as a 
monoamine oxidase inhibitor (Gilman et al, 1985). Animal studies have indicated that procarbazine is a 
monoamine oxidase inhibitor (MAOI) (DeVita et al, 1965) but appears to be a relatively weak MAOI in 
man (Gilman et al, 1985). Hypertensive reactions may still result from concomitant administration of 
tricyclic antidepressants, sympathomimetics, and tyramine-containing foods (Gilman et al, 1985; Ponto 
et al, 1977c). Concomitant administration of monoamine oxidase (MAO) inhibitors with tricyclic 
antidepressants has been considered an absolute contraindication in the past and still is listed as such 
by the manufacturers. Reports of excitation, hyperpyrexia, convulsions, and possible death have been 
attributed to the combination (Lockett & Milner, 1965c; Brachfeld et al, 1963a; Winston, 1971c; Schuckit 
et al, 1971f; Sargent, 1965a; Spiker & Pugh, 1976c). Careful examination of such reports indicate 
unusual circumstances in most cases such as parenteral administration of a tricyclic. The mechanism 
may relate to the combined inhibition of catecholamine reuptake into the central nervous system and 

Page 69 of 129MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.3., page 69

Case 3:09-cv-00080-TMB     Document 78-18      Filed 03/24/2010     Page 145 of 205



inhibition of catecholamine metabolism (Sjoqvist, 1965c).  
b)  Procarbazine therapy should not begin until 7 days following discontinuation of tricyclic 
antidepressants and 14 days following the discontinuation of other MAO inhibitors (AMA Department of 
Drugs, 1992; Gilman et al, 1985).  

 
3.5.1.CQ   Propylhexedrine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973h; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.CR   Quinestrol 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, 
akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973k), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972j). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972k) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984j). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
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In one trial, 30 depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients 
received placebo, 10 received imipramine (150 milligrams/day) and placebo, 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (50 micrograms/day), while 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (25 micrograms/day). The 10 patients that 
received placebo did not improve over the 6 weeks of the study. The 10 patients taking estrogen and 
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients 
taking imipramine alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose 
estrogen had not improved as much as the patients receiving imipramine and low-dose estrogen. The 
only side-effect reported was drowsiness, which only affected the patients taking imipramine. Following 
the discontinuation of ethinyl estradiol, a time period of 2 weeks was required for the high-dose 
estrogen group to do as well as the low-dose group. This effect was attributed to the presence of 
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 
milligrams and ethinyl estradiol 50 micrograms daily did not improve as much as 10 patients receiving 
only imipramine. Also, the patients on the combination had severe side-effects including lethargy, 
coarse tremor and systolic hypotension (Prange, 1972d).  
b)  A case report demonstrated an interaction in a 32-year-old female taking conjugated estrogens 2.5 
milligrams and imipramine 100 milligrams. The patient developed lethargy, tremors, and signs of 
depersonalization. After 2 years of therapy, the patient increased her estrogen dose to 5 milligrams and 
then 7.5 milligrams daily. The patient became nauseated, had constant headaches, and low normal 
blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side-effects abated 
(Khurana, 1972j). Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973j).  
c)  In one study, women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973e).  
d)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973f).  
e)  Akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidepressants 
concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for anorexia nervosa and 
conjugated estrogens 1.25 milligrams/day for amenorrhea developed restless legs and a constant 
desire to move continuously. Estrogen was discontinued and benztropine 2 milligrams was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogen 1.25 milligrams/day who was prescribed 
amitriptyline 50 milligrams/day for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with 
resolution following discontinuation of doxepin. A third case of akathisia was reported in a 35-year-old 
patient who received conjugated estrogen 1.25 milligrams/day and amitriptyline 50 milligrams/day. 
Akathisia developed within a few hours after taking the first dose of amitriptyline and resolved within 48 
hours following discontinuation of the antidepressant (Krishnan et al, 1984d).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident 
by an increase in the area under the plasma concentration time curve (Abernethy et al, 1984e).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980e). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983e).  

 
3.5.1.CS   Quinidine 

1)  Interaction Effect: clomipramine toxicity (dry mouth, sedation) 
2)  Summary: The concomitant use of quinidine and clomipramine is not recommended. Two studies have 
demonstrated that concomitant use of quinidine and imipramine or desipramine results in increased serum 
concentrations of these antidepressants (Brosen & Gram, 1989a; Steiner et al, 1987). A similar interaction 
may occur with other tricyclic antidepressants including clomipramine. 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor for increased antidepressant side effects with concomitant therapy with 
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quinidine; lower doses of the tricyclic agent may be required. Conversely, if quinidine is discontinued from 
therapy, monitor for antidepressant efficacy. Tricyclic antidepressant serum levels might be considered in 
some clinical situations. 
7)  Probable Mechanism: decreased clomipramine metabolism 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 2D6 isoenzyme responsible for the 2-hydroxylation 
of imipramine and desipramine (Brosen & Gram, 1989). Inhibition of this enzyme system can result in a 
35% decrease in imipramine clearance and 85% decrease in desipramine clearance. Demethylation of 
imipramine by the cytochrome P450 3A3/4 isoenzyme is unaffected by this interaction. Until more 
information is available all patients having quinidine added to drug regimen containing imipramine or 
desipramine should be monitored for increased antidepressant serum concentrations and potential 
toxicity.  
b)  In a placebo controlled study, imipramine 3.5 mg/kg was administered daily for seven patients with 
severe depression and doses were titrated to obtain therapeutic plasma concentrations. Two patients 
displayed premature atrial depolarizations and premature ventricular depolarizations before therapy. On 
patient had 33 premature atrial depolarizations (PAD) and 30 premature ventricular depolarizations 
(PVD) per hour, which decreased to 0.4 PAC and zero PVC per hour on imipramine. The other patient 
had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per hour on 
imipramine. The authors also cautioned that the incidence of cardiotoxicity may increase if tricyclic 
antidepressants are administered with Type I antiarrhythmics. It was also recommended that quinidine 
and procainamide not be used to treat the arrhythmias of a tricyclic overdose. The similarities between 
these agents may exacerbate the cardiotoxicity (Kantor et al, 1978).  

 
3.5.1.CT   Rasagiline 

1)  Interaction Effect: severe CNS toxicity 
2)  Summary: Concomitant use of rasagiline and tricyclic antidepressants should be avoided. Concurrent 
administration or overlapping therapy with tricyclic antidepressants and non-selective MAOIs has been 
reported to cause serious, sometimes fatal, reactions; the mechanisms of these reactions are not fully 
understood. Signs and symptoms include severe CNS toxicity (behavioral and mental status changes, 
diaphoresis, muscular rigidity, hypertension, and syncope) associated with hyperpyrexia and death. Data 
from clinical studies, where rasagiline-treated patients (n=115) were concomitantly exposed to tricyclic 
antidepressants, are insufficient to rule out an interaction. At least 14 days should elapse after discontinuing 
rasagiline before initiating therapy with a tricyclic antidepressant (Prod Info AZILECT(R) oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of rasagiline and a tricyclic antidepressant is not recommended. 
Wait at least 14 days after discontinuing rasagiline before initiating therapy with a tricyclic antidepressant 
(Prod Info AZILECT(R) oral tablets, 2006). 
7)  Probable Mechanism: unknown 

 
3.5.1.CU   S-Adenosylmethionine 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, 
mental status changes) 
2)  Summary: A single case has been reported of serotonin syndrome likely resulting from the combination 
of S-adenosylmethionine (SAMe) and clomipramine (Iruela et al, 1993a). SAMe was shown to hasten the 
onset of therapeutic response of imipramine in a clinical trial involving 40 patients, without serotonergic side 
effects (Berlanga et al, 1992). If therapy is initiated with SAMe and a tricyclic antidepressant, the patient 
should be monitored closely for early signs of serotonin syndrome. Serotonin syndrome is a condition of 
serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, 
hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and correctly treated, 
death can result (Sternbach, 1991). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: S-adenosylmethionine (SAMe) used concomitantly with imipramine was found to 
decrease depressive symptoms sooner than imipramine alone (Berlanga et al, 1992). One case has been 
reported of serotonin syndrome likely resulting from concomitant use of SAMe and clomipramine (Iruela et 
al, 1993). If SAMe and a tricyclic antidepressant are used together, use low doses of each and titrate 
upward slowly, while monitoring closely for early signs of serotonin syndrome such as increasing anxiety, 
confusion, and disorientation. 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  A 71 year-old female was hospitalized with anxiety, agitation, confusion, and symptoms of serotonin 
syndrome. She had been taking S-adenosylmethionine 100 milligrams (mg) intramuscularly daily and 
clomipramine 25 mg daily for 10 days, which was then increased to 75 mg/day. Within 48-72 hours of 
the increased clomipramine dosage, she became progressively anxious, agitated, and confused. On 
admission she was verbally unresponsive and stuporous, with heart rate 130 beats/minute, respiratory 
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rate 30 breaths/minute, temperature 40.5 degrees Celsius, diarrhea, myoclonus, generalized tremors, 
rigidity, hyperreflexia, shivering, diaphoresis, and dehydration. Temperature increased to 43 degrees 
Celsius during her hospital stay, with no documented infection. White blood cell count (WBC) was 
13,040 mm3, lactic dehydrogenase was 662 units/liter (U/L), creatine phosphokinase was 8920 U/L, 
serum potassium 2.7 milliequivalents/liter (mEq/L), creatinine 1.1 mg/100 milliliter (mL) (laboratory 
reference values were not provided). A cranial computed tomography (CT) scan was normal. The 
patient was not taking neuroleptics. Serum benzodiazepine and tricyclic antidepressant levels were 
normal. Symptoms resolved gradually with 4 days of hydration and supportive care. The interaction was 
proposed to be a result of synergistic activity of S-adenosylmethionine and clomipramine (Iruela et al, 
1993).  

 
3.5.1.CV   Salmeterol 

1)  Interaction Effect: an increased risk of cardiovascular excitation 
2)  Summary: Salmeterol should be administered with extreme caution to patients who are being treated 
with a tricyclic antidepressant, or within two weeks of the discontinuation of a tricyclic antidepressant (Prod 
Info SEREVENT(R) DISKUS(R) inhalation powder, 2006). Clinically significant changes in systolic and 
diastolic blood pressure, pulse rate, and electrocardiograms have been seen with the use of salmeterol, and 
these changes may be exacerbated by the use of a tricyclic antidepressant. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Close observation for adverse cardiovascular effects is warranted when these 
agents are administered concurrently or if salmeterol is given within two weeks of discontinuation of a 
tricyclic antidepressant. 
7)  Probable Mechanism: potentiation of vascular effects 

 
3.5.1.CW   Secobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977a; Silverman & Braithwaite, 1972; Burrows & 
Davies, 1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 
1992). These drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.CX   Selegiline 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982n; Spigset et al, 1993m; Brodribb et al, 1994l; Neuvonen et al, 1993g). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991h). Consequently, 
coadministration of TCAs and MAOIs is contraindicated in most cases. If TCAs and MAOIs must be used 
concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, desipramine, and 
tranylcypromine, and monitor patients closely (Schuckit et al, 1971q; White & Simpson, 1984l). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of clomipramine with a monoamine oxidase inhibitor (MAOI), 
such as selegiline is contraindicated. A minimum of 14 days should elapse after selegiline is discontinued 
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before therapy with clomipramine is begun. Similarly, a minimum of 14 days should elapse after 
clomipramine is discontinued and therapy with selegiline is begun (Prod Info clomipramine hydrochloride 
oral capsule, 2002). 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past and still is listed as such by the 
manufacturers (Prod Info clomipramine hydrochloride oral capsule, 2002). Reports of excitation, 
hyperpyrexia, convulsions, and possible death have been attributed to the combination (Lockett & 
Milner, 1965h; Brachfeld et al, 1963d; Winston, 1971h; Schuckit et al, 1971p; Sargent, 1965d; Spiker & 
Pugh, 1976h). The mechanism may relate to the combined inhibition of catecholamine reuptake into the 
central nervous system and inhibition of catecholamine metabolism (Sjoqvist, 1965h).  
b)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
a double-blind, crossover study examining the effects of clorgyline and clomipramine for the treatment 
of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of serotonin 
syndrome. During the study, patients had received clorgyline therapy, followed by a washout period of 
approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg dose of 
clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, diaphoresis, 
and arrhythmia. Another patient developed a similar reaction after the first dose, with upper motor 
neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved 
several hours later, and both patients were later treated successfully with clomipramine without adverse 
effects (Insel et al, 1982m).  
c)  A drug interaction was reported in a 76-year old woman who had been taking clomipramine 50 mg 
daily for several months prior to switching to moclobemide 300 mg daily. The patient experienced 
somnolence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset et al, 1993l).  
d)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was 
added to moclobemide. The patient was taking moclobemide 300 mg twice daily when imipramine was 
started at 50 mg daily, followed by two dosage increases of imipramine to 200 mg and a reduction of 
moclobemide dosage to 150 mg twice daily. Five days after the increase in imipramine to 200 mg per 
day, the patient developed symptoms of serotonin syndrome, including sweating, shivering, confusion, 
fever, and spasms in the extremities. The patient was treated with chlorpromazine and symptoms 
resolved over the next few days without further complications (Brodribb et al, 1994k).  
e)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent 
therapy with isocarboxazid and amitriptyline. In all three cases the patients had been given MAOIs and 
TCAs alone without complications. It was only when the drugs were used in combination that symptoms 
of mania emerged, suggesting a synergistic effect (de la Fuente et al, 1986b).  
f)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patient developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987g).  
g)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. A few precautions must be followed including: a) avoidance of 
large doses (no more than 150 mg amitriptyline or its equivalent, 45 mg phenelzine, or 60 mg 
isocarboxazid) b) oral administration c) avoidance of clomipramine, imipramine, desipramine, and 
tranylcypromine in any combination, and d) close monitoring of patients (Kline, 1974c; Winston, 1971h; 
Schuckit et al, 1971p; White & Simpson, 1984k; Rom & Benner, 1972c). The combination may be 
utilized in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants 
(five to ten days for TCAs and 14 days for MAOIs); the combination is then simultaneously started 
(Perry et al, 1991g). Alternatively, in a patient previously receiving a TCA, small doses of the MAOI may 
be slowly added (Schoonover, 1983). Some sources suggest that the combination of amitriptyline and 
isocarboxazid is preferred (Perry et al, 1991g). Numerous studies in patients with refractory depression 
or phobic anxiety states have successfully used the combination of MAOIs and TCAs (Ponto et al, 
1977h; Schuckit et al, 1971p; Ashcroft, 1975g).  

 
3.5.1.CY   Sertraline 

1)  Interaction Effect: modest elevations of clomipramine serum levels or possible serotonin syndrome 
(hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: There is limited evidence suggesting that sertraline may inhibit tricyclic antidepressant (TCA) 
metabolism resulting in higher TCA serum concentrations. Sertraline inhibits cytochrome P450 2D6 enzyme 
activity and may increase the plasma concentrations of coadministered drugs that are metabolized by this 
pathway, including the tricyclic antidepressants (Prod Info Zoloft(R), 2002; Preskorn et al, 1994a; Lydiard et 
al, 1993). Effects of the interaction may have little or no clinical impact, however. Increases in TCA serum 
levels associated with sertraline coadministration were modest compared with those found when fluoxetine 
(another selective serotonin reuptake inhibitor) was combined with desipramine (von Moltke et al, 1994). 
Monitor patients on clomipramine-sertraline therapy for TCA toxicity (dry mouth, urinary retention, CNS 
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depression). Clomipramine doses may need to be reduced. 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The combined use of tricyclic antidepressants (TCAs) and selective serotonin 
reuptake inhibitors (SSRIs) may result in the inhibition of the TCA metabolism. A few cases of serotonin 
syndrome have also been reported with concurrent TCA and SSRI therapy. Caution should be observed 
when drugs in these two classes are used together. 
7)  Probable Mechanism: inhibition of clomipramine metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of desipramine were studied in 18 healthy male volunteers. Study subjects 
received only desipramine (50 mg daily) for seven days followed by desipramine with sertraline (50 mg 
daily) for 21 days. When sertraline was added to desipramine therapy, the mean maximum 
concentration of desipramine increased by 34% and the area under the concentration-time curve 
increased by 26%. Trough concentrations of desipramine were close to baseline one week after 
sertraline was discontinued. The changes in desipramine concentrations were modest and the 
interaction may not be clinically significant (Preskorn et al, 1994).  

 
3.5.1.CZ   St John's Wort 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, 
mental status changes) 
2)  Summary: Theoretically, since St. John's Wort is thought to inhibit serotonin reuptake and may have mild 
monoamine oxidase inhibitory activity (Singer et al, 1999; Thiede & Walper, 1994), serotonin syndrome 
could result when St. John's Wort is taken along with a tricyclic antidepressant. This theoretical risk of 
serotonin syndrome is also based on case reports of serotonin syndrome resulting from concomitant use of 
selective serotonin reuptake inhibitors with tricyclic antidepressants (Alderman & Lee, 1996), as well as 
concomitant use of monoamine oxidase inhibitors with tricyclic antidepressants (Brodribb et al, 1994a; 
Spigset et al, 1993b; Tackley & Tregaskis, 1987a). Coadministration of amitriptyline and St. John's Wort 
decreased the area under the concentration-time curve of amitriptyline and its metabolite nortriptyline (Roots 
et al, 2000); if other tricyclic antidepressants are similarly affected by St. John's Wort, the risk of serotonin 
syndrome may be reduced, yet effectiveness of the tricyclic antidepressant may also be reduced. To 
maintain maximal effectiveness of the tricyclic antidepressant, as well as avoid any potential risk of serotonin 
syndrome, avoid concomitant use of St. John's Wort and tricyclic antidepressants. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of St. John's Wort with tricyclic antidepressants. 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.DA   Tapentadol 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent use of tapentadol and a tricyclic antidepressant may result in serotonin syndrome, 
which may be life-threatening. Symptoms of serotonin syndrome may include restlessness, hallucinations, 
loss of coordination, fast heart beat, rapid changes in blood pressure, increased body temperature, 
overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info tapentadol immediate release oral tablets, 
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tapentadol and a tricyclic antidepressant may result in a life-
threatening condition called serotonin syndrome. If these agents are used together, monitor the patient 
closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination), 
especially during treatment initiation and dose increases (Prod Info tapentadol immediate release oral 
tablets, 2008). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.DB   Thiopental 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977a; Silverman & Braithwaite, 1972; Burrows & 
Davies, 1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 
1992). These drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
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6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.DC   Tibolone 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, 
akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973e), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972e). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972e) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984e). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients 
received placebo, 10 received imipramine (150 milligrams/day) and placebo, 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (50 micrograms/day), while 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (25 micrograms/day). The 10 patients that 
received placebo did not improve over the 6 weeks of the study. The 10 patients taking estrogen and 
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients 
taking imipramine alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose 
estrogen had not improved as much as the patients receiving imipramine and low-dose estrogen. The 
only side-effect reported was drowsiness, which only affected the patients taking imipramine. Following 
the discontinuation of ethinyl estradiol, a time period of 2 weeks was required for the high-dose 
estrogen group to do as well as the low-dose group. This effect was attributed to the presence of 
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 
milligrams and ethinyl estradiol 50 micrograms daily did not improve as much as 10 patients receiving 
only imipramine. Also, the patients on the combination had severe side-effects including lethargy, 
coarse tremor and systolic hypotension (Prange, 1972d).  
b)  A case report demonstrated an interaction in a 32-year-old female taking conjugated estrogens 2.5 
milligrams and imipramine 100 milligrams. The patient developed lethargy, tremors, and signs of 
depersonalization. After 2 years of therapy, the patient increased her estrogen dose to 5 milligrams and 
then 7.5 milligrams daily. The patient became nauseated, had constant headaches, and low normal 
blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side-effects abated 
(Khurana, 1972d). Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973d).  
c)  A study in which women received clomipramine and oral contraceptives or clomipramine alone was 
reviewed (Beaumont, 1973b). At the beginning of the study there were 30 women taking the 
combination, but 12 subsequently dropped out. The 18 patients on the combination were matched with 
18 patients taking clomipramine alone. No significant difference was noted in the patients' responses to 
clomipramine. It was proposed that there was no significant difference in side-effects between the 
groups; however, the groups were matched after patients had dropped out of the study. Had the 
patients been matched prior to the study, different conclusions may have been drawn.  
d)  The effects of oral contraceptives on clomipramine were studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 milligrams at bedtime while 19 took 
clomipramine 25 milligrams at bedtime with oral contraceptives. Over the 4-week study, 3 control 
patients (2 due to side-effects) and 5 in the experimental group (2 due to side-effects) dropped out. 
Venous blood samples were drawn at weekly intervals for measurement of serum clomipramine 
concentrations. No difference in serum concentrations was noted between the groups. However, this 
result may be partially due to the low dose of clomipramine given (Luscombe & John, 1980b).  
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e)  Akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidepressants 
concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for anorexia nervosa and 
conjugated estrogens 1.25 milligrams/day for amenorrhea developed restless legs and a constant 
desire to move continuously. Estrogen was discontinued and benztropine 2 milligrams was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogen 1.25 milligrams/day who was prescribed 
amitriptyline 50 milligrams/day for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with 
resolution following discontinuation of doxepin. A third case of akathisia was reported in a 35-year-old 
patient who received conjugated estrogen 1.25 milligrams/day and amitriptyline 50 milligrams/day. 
Akathisia developed within a few hours after taking the first dose of amitriptyline and resolved within 48 
hours following discontinuation of the antidepressant (Krishnan et al, 1984d).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident 
by an increase in the area under the plasma concentration time curve (Abernethy et al, 1984b).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980b). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983b).  

 
3.5.1.DD   Toloxatone 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982l; Spigset et al, 1993k; Brodribb et al, 1994j; Neuvonen et al, 1993f). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991g). If TCAs and 
MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, 
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971o; White & Simpson, 
1984j). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of a tricyclic antidepressant (TCA) and a monoamine oxidase 
inhibitor (MAOI) should be done only with close monitoring and where the clinical benefit outweighs the 
potential risk. Other antidepressant therapy should first be considered. If deemed clinically necessary, avoid 
large doses and use agents other than imipramine, clomipramine, desipramine, and tranylcypromine. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past. Reports of excitation, 
hyperpyrexia, convulsions, and possible death have been attributed to the combination (Lockett & 
Milner, 1965g; Winston, 1971g; Schuckit et al, 1971n; Spiker & Pugh, 1976g). The mechanism may 
relate to the combined inhibition of catecholamine reuptake into the central nervous system and 
inhibition of catecholamine metabolism (Sjoqvist, 1965g).  
b)  There is minimal risk of a clinically significant pharmacokinetic interaction between amitriptyline and 
toloxatone, a MAOI-A (Vandel et al, 1993). Seventeen inpatients being treated for major depressive 
illness were administered amitriptyline 125 mg once daily for two weeks, and the following two weeks 
they received amitriptyline 125 mg daily and toloxatone 600 mg daily. With combined therapy there was 
a small, nonsignificant increase in amitriptyline plasma levels. The availability and urinary excretion of 
amitriptyline and its metabolites were not significantly affected.  
c)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. The combination may be utilized in one of two ways. Most 
frequently, the recommendation is to stop all previous antidepressants (five to ten days for TCAs and 14 
days for MAOIs); the combination is then simultaneously started (Perry et al, 1991f). Alternatively, in a 
patient previously receiving a TCA, small doses of the MAOI may be slowly added (Schoonover, 1983). 
Numerous studies in patients with refractory depression or phobic anxiety states have successfully used 
the combination of MAOIs and TCAs (Ponto et al, 1977g; Schuckit et al, 1971n; Ashcroft, 1975f).  
d)  Serotonin syndrome has been reported with the use of moclobemide, a reversible inhibitor of 
monoamine oxidase, and a TCA. A 39-year old woman with bipolar disorder developed serotonin 
syndrome after imipramine was added to moclobemide. The patient was taking moclobemide 300 mg 
twice daily when imipramine was started at 50 mg daily, followed by two dosage increases of 
imipramine to 200 mg and a reduction of moclobemide dosage to 150 mg twice daily. Five days after 
the increase in imipramine to 200 mg per day, the patient developed symptoms of serotonin syndrome, 
including sweating, shivering, confusion, fever, and spasms in the extremities. The patient was treated 
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with chlorpromazine and symptoms resolved over the next few days without further complications 
(Brodribb et al, 1994i).  

 
3.5.1.DE   Tramadol 

1)  Interaction Effect: an increased risk of seizures 
2)  Summary: Seizures have been reported in patients using tramadol. Some medications, including tricyclic 
antidepressants (TCAs), are known to reduce the seizure threshold. The risk of seizures may be enhanced 
when clomipramine and tramadol therapy are combined (Prod Info Ultram(R), 1998). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution should be used if tramadol is to be administered to patients receiving 
concomitant TCA therapy. If possible, avoid this combination, especially in patients with underlying 
conditions that might predispose to seizures. 
7)  Probable Mechanism: unknown 

 
3.5.1.DF   Tranylcypromine 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982p; Spigset et al, 1993o; Brodribb et al, 1994n; Neuvonen et al, 1993h). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991i). Consequently, 
coadministration of TCAs and MAOIs is contraindicated in most cases. If TCAs and MAOIs must be used 
concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, desipramine, and 
tranylcypromine, and monitor patients closely (Schuckit et al, 1971s; White & Simpson, 1984n). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of clomipramine with a monoamine oxidase inhibitor (MAOI), 
such as tranylcypromine is contraindicated. If clomipramine is replacing treatment with tranylcypromine, a 
minimum of 14 days should elapse after tranylcypromine is discontinued and therapy with clomipramine 
begins. If clomipramine is substituted by tranylcypromine, a minimum of 14 days should elapse after 
clomipramine is discontinued and tranylcypromine treatment begins (Prod Info clomipramine hydrochloride 
oral capsule, 2002). However, the manufacturer of tranylcypromine recommends that at least 7 days should 
elapse before tranylcypromine therapy is replaced by clomipramine. Similarly, if clomipramine therapy is 
substituted by tranylcypromine, there should be a 7 day washout period. Tranylcypromine should then be 
given using half the normal starting dosage for, minimally, the first week of therapy (Prod Info Parnate(R), 
2001). 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past and still is listed as such by the 
manufacturers (Prod Info clomipramine hydrochloride oral capsule, 2002). Reports of excitation, 
hyperpyrexia, convulsions, and possible death have been attributed to the combination (Lockett & 
Milner, 1965i; Brachfeld et al, 1963e; Winston, 1971i; Schuckit et al, 1971r; Sargent, 1965e; Spiker & 
Pugh, 1976i). The mechanism may relate to the combined inhibition of catecholamine reuptake into the 
central nervous system and inhibition of catecholamine metabolism (Sjoqvist, 1965i).  
b)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
a double-blind, crossover study examining the effects of clorgyline and clomipramine for the treatment 
of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of serotonin 
syndrome. During the study, patients had received clorgyline therapy, followed by a washout period of 
approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg dose of 
clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, diaphoresis, 
and arrhythmia. Another patient developed a similar reaction after the first dose, with upper motor 
neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved 
several hours later, and both patients were later treated successfully with clomipramine without adverse 
effects (Insel et al, 1982o).  
c)  A drug interaction was reported in which a 76-year old woman who had been taking clomipramine 50 
mg daily for several months prior to switching to moclobemide 300 mg daily. The patient experienced 
somnolence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset et al, 1993n).  
d)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was 
added to moclobemide. The patient was taking moclobemide 300 mg twice daily when imipramine was 
started at 50 mg daily, followed by two dosage increases of imipramine to 200 mg and a reduction of 
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moclobemide dosage to 150 mg twice daily. Five days after the increase in imipramine to 200 mg per 
day, the patient developed symptoms of serotonin syndrome, including sweating, shivering, confusion, 
fever, and spasms in the extremities. The patient was treated with chlorpromazine and symptoms 
resolved over the next few days without further complications (Brodribb et al, 1994m).  
e)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent 
therapy with isocarboxazid and amitriptyline. In all three cases the patients had been given MAOIs and 
TCAs alone without complications. It was only when the drugs were used in combination that symptoms 
of mania emerged, suggesting a synergistic effect (de la Fuente et al, 1986c).  
f)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patient developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987h).  
g)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. A few precautions must be followed including: a) avoidance of 
large doses (no more than 150 mg amitriptyline or its equivalent, 45 mg phenelzine, or 60 mg 
isocarboxazid) b) oral administration c) avoidance of clomipramine, imipramine, desipramine, and 
tranylcypromine in any combination, and d) close monitoring of patients (Kline, 1974d; Winston, 1971i; 
Schuckit et al, 1971r; White & Simpson, 1984m; Rom & Benner, 1972d). The combination may be 
utilized in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants 
(five to ten days for TCAs and 14 days for MAOIs); the combination is then simultaneously started 
(Perry et al, 1991h). Alternatively, in a patient previously receiving a TCA, small doses of the MAOI may 
be slowly added (Schoonover, 1983). Some sources suggest that the combination of amitriptyline and 
isocarboxazid is preferred (Perry et al, 1991h). Numerous studies in patients with refractory depression 
or phobic anxiety states have successfully used the combination of MAOIs and TCAs (Ponto et al, 
1977i; Schuckit et al, 1971r; Ashcroft, 1975h).  

 
3.5.1.DG   Valproic Acid 

1)  Interaction Effect: an increased risk of clomipramine toxicity (agitation, confusion, hallucinations, urinary 
retention, tachycardia, seizures, coma) 
2)  Summary: Comedication with clomipramine and valproic acid may increase serum levels of clomipramine 
resulting in increased side effects. Clomipramine toxicity developed in a patient twelve days after valproic 
acid therapy was initiated. Metabolism of clomipramine is mediated through N-demethylation, hydroxylation, 
and glucuronidation, and valproic acid appears to inhibit the enzymes responsible for this mode of 
metabolism (Fehr et al, 2000a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor serum clomipramine levels to avoid overdosing as a result of elevated 
concentrations of clomipramine when comedicating with valproic acid. The clomipramine dose may need to 
be reduced when valproic acid is added to therapy. 
7)  Probable Mechanism: inhibition of cytochrome P450 2C-mediated metabolism of clomipramine 
8)  Literature Reports 

a)  A case report describes a 46-year-old female with personality disorder whose serum clomipramine 
concentrations became elevated after she began concomitant therapy with valproic acid. 
Antidepressant therapy with clomipramine and lorazepam was initiated while being hospitalized for 
treatment of her psychiatric disorder. These two agents were chosen to reduce the frequency of panic 
attacks and to improve symptoms of suicidal and self-destructive behavior. A target dose of 
clomipramine 150 mg/day resulted in serum clomipramine levels in the normal range. Lorazepam was 
initiated at a dose of 2 mg/day After two weeks of therapy valproate was initiated at 1000 mg/day 
because emotional instability and self-destructive behavior remained unimproved. After five days of 
therapy the serum levels of clomipramine and desmethylclomipramine increased to 447 ng/mL and 85 
ng/mL, respectively. Valproate serum concentration was 63.2 mcg/mL. The valproate dose was 
subsequently adjusted to 1400 mg/day. Seven days after the increase in valproate dose, clomipramine 
and desmethylclomipramine serum concentrations were 479 ng/mL and 269 ng/mL respectively. 
Conversely, the valproate serum level was 55 mcg/mL. The patient noted a feeling of numbness and 
exaggerated sleep disturbances. After the clomipramine dose was reduced to 75 mg/day, these 
symptoms resolved. The author concludes that the increase in serum clomipramine concentrations was 
primarily due to comedication with valproate (Fehr et al, 2000).  

 
3.5.1.DH   Vasopressin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Tricyclic antidepressants and vasopressin have been shown to prolong the QTc interval at the 
recommended therapeutic dose (Prod Info Vivactil(R), 1999; McCue et al, 1989; Munger & Effron, 1988; 
Mauro et al, 1988; Marshall & Forker, 1982c; Goldstein & Claghorn, 1980; Buckhardt et al, 1978; Pinder et 
al, 1977; Thorstrand, 1976; Singh, 1972). Even though no formal drug interaction studies have been done, 
the coadministration of drugs known to prolong the QTc interval is not recommended. 
3)  Severity: major 
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4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of drugs that prolong the QT interval, such as 
tricyclic antidepressants and vasopressin, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.DI   Venlafaxine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) and adverse effects of both drugs 
2)  Summary: Tricyclic antidepressants (TCAs) and venlafaxine have been shown to prolong the QTc 
interval at the recommended therapeutic dose (Prod Info Effexor(R) XR, 2003; Marshall & Forker, 1982). 
Even though no formal drug interaction studies have been done, the coadministration of tricyclic 
antidepressants and other drugs known to prolong the QTc interval, such as venlafaxine, is not 
recommended (Prod Info Elavil(R), 1999). In addition, venlafaxine and tricyclic antidepressants (TCAs) may 
competitively inhibit each other's metabolism which may increase side effects of both drugs (Perry, 2000; 
Prod Info Effexor(R) XR, 2003; Ellingrod & Perry, 1994). Venlafaxine increased the AUC, Cmax, and Cmin 
of desipramine by approximately 35%. The AUCs of 2-OH-desipramine increased by 2.5 and 4.5 fold when 
administered with venlafaxine 37.5 mg and 75 mg every 12 hours, respectively. The pharmacokinetics of 
imipramine and the 2-hydroxy metabolite were not affected (Prod Info venlafaxine extended release oral 
tablets, 2008). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent 
administration of venlafaxine and tricyclic antidepressants is not recommended. 
7)  Probable Mechanism: decreased TCA and venlafaxine metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  When administered with imipramine, the pharmacokinetics of imipramine and the 2-hydroxy 
metabolite were not affected. Venlafaxine increased the area under the concentration-time curve (AUC), 
maximum concentration (Cmax), and minimum concentration (Cmin) of desipramine by approximately 
35%. The 2-OH-desipramine AUCs increased by 2.5-fold (venlafaxine 37.5 mg every 12 hours) and by 
4.5-fold (venlafaxine 75 mg every 12 hours). The clinical significance of this finding is unknown (Prod 
Info venlafaxine extended release oral tablets, 2008). 

 
3.5.1.DJ   Warfarin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral 
anticoagulants (Vesell et al, 1970i; Williams et al, 1976i). Considerable interindividual differences may be 
found (Pond et al, 1975i). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: In patients being treated concurrently with warfarin and clomipramine, the 
prothrombin time ratio or international normalized ratio (INR) should be closely monitored to assess the 
stability of the anticoagulant response. Warfarin dosage adjustments may be required. 
7)  Probable Mechanism: decreased warfarin metabolism; increased warfarin absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an 
increase of dicumarol levels and an increase in the plasma half-life of dicumarol, although the effect 
was not consistent in all subjects (Pond et al, 1975h). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after eight days of nortriptyline resulted in a significantly 
prolonged half-life and decreased volume of distribution of the coumarin anticoagulant in six healthy 
volunteers (Vesell et al, 1970h). The mechanism of action was suggested to be reduced 
bishydroxycoumarin metabolism and/or altered coumarin absorption.  
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent 
TCAs (Williams et al, 1976h). TCAs affected the stability of anticoagulant control leading to frequent 
changes in the doses of anticoagulants. Inhibition of coumarin metabolism was the postulated 
mechanism.  

 
3.5.1.DK   Yohimbine 

1)  Interaction Effect: increased risk of hypertension 
2)  Summary: Yohimbine increased blood pressure and decreased orthostatic hypotension experienced by 
depressed patients treated with clomipramine on a short-term basis (less than 2 weeks of clomipramine 
treatment, with 4 days of concomitant yohimbine treatment) (Lacomblez et al, 1989a). The effect of 
yohimbine on orthostatic hypotension induced by clomipramine beyond this time frame is unknown. Levels 
of yohimbine may continue to increase during the period when clomipramine is accumulating (i.e. at the start 
of therapy and following any dosage changes). Demethylclomipramine may decrease first pass hepatic 
metabolism of yohimbine, increasing yohimbine levels and thereby increasing the hypertensive effect of 
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yohimbine. It was also proposed that patients with depression may have increased sensitivity to the effect of 
yohimbine on alpha2-receptors (Lacomblez et al, 1989a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor orthostatic and sitting blood pressure in patients taking clomipramine who 
initiate therapy with yohimbine, as yohimbine may increase blood pressure. 
7)  Probable Mechanism: inhibition of hepatic metabolism of yohimbine 
8)  Literature Reports 

a)  Yohimbine 12 milligrams daily significantly increased blood pressure in a randomized, double-blind, 
placebo-controlled, crossover study of 12 patients with depression. Patients had been treated with 
clomipramine 150 mg for a minimum of 48 hours to 1 week maximum and experienced a fall in systolic 
blood pressure of at least 20 mmHg after 2 and 5 minutes of standing up. Patients received yohimbine 4 
mg three times daily for 3 days, and 4 mg once on day 4. Supine blood pressure was significantly 
increased on day 1 (p between 0.001 and 0.05) and on day 4 (p between 0.01 and 0.05). Standing 
blood pressure was significantly increased on day 1 (p between 0.01 and 0.05), and on day 4 (p 
between 0.001 and 0.05). Hypertensive effects lasted 17 to 24 hours after yohimbine administration and 
were accompanied by an increase in heart rate (Lacomblez et al, 1989).  
b)  Since yohimbine concentrations are undetectable after 17 to 24 hours, the interaction with 
clomipramine was suggested to involve more than pharmacokinetic alterations. The hypertensive effect 
of yohimbine was significantly correlated with plasma yohimbine levels (p equals 0.0025). Plasma levels 
of yohimbine were significantly correlated with plasma levels of demethylclomipramine, the main 
metabolite of clomipramine (p less than 0.006), but not with clomipramine levels. The low dose of 
yohimbine used in this study had no effect on blood pressure in healthy (non-depressed, normotensive) 
subjects. Demethylclomipramine may decrease first pass hepatic metabolism of yohimbine, increasing 
yohimbine levels and thereby increasing the hypertensive effect of yohimbine. It was proposed that 
patients with depression may have increased sensitivity to the effect of yohimbine on alpha2-receptors 
(Lacomblez et al, 1989).  

 
3.5.2   Drug-Food Combinations 

Ethanol 

Grapefruit Juice 

 
3.5.2.A   Ethanol 

1)  Interaction Effect: enhanced drowsiness; impairment of motor skills 
2)  Summary: Ethanol in combination with antidepressants may alter behavior, with the predominant effect 
being enhanced impairment in psychomotor performance. Almost all studies to date have evaluated the 
effects of the combination on motor skills, driving behavior and psychomotor skills (Landauer et al, 1969; 
Patman et al, 1969; Milner & Landauer, 1973a; Seppala et al, 1975; Seppala, 1977). There are no studies 
evaluating respiratory response with the combination. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Encourage abstention from alcohol during at least the first few weeks of tricyclic 
administration to allow patient accommodation to potential CNS depressant effects of the tricyclic. 
7)  Probable Mechanism: additive CNS depressant activity; impaired hepatic metabolism of the tricyclic 
antidepressant 
8)  Literature Reports 

a)  The studies available indicate that the interaction between amitriptyline (and other antidepressants) 
in combination with ethanol is unpredictable. They indicate that antidepressants may enhance, prevent, 
or not affect the CNS depressant actions of ethanol. The most significant effect reported is enhanced 
CNS depression. However, there are reports that tricyclic antidepressants may actually antagonize the 
sedative effects of ethanol (Milner & Landauer, 1973). 
b)  The propensity for interaction may be related to the inherent CNS depressant action of the tricyclic 
antidepressant, listed in one series in descending order as amitriptyline, doxepin, imipramine, 
nortriptyline, desipramine, and protriptyline (Marco & Randels, 1981). 
c)  Imipramine and amitriptyline are the best documented examples of disruptions of metabolism. 
Clearance of imipramine was 3-fold higher in alcoholics compared with healthy volunteers (Ciraulo et al, 
1988). 
d)  Individual case reports have documented "blackouts" following modest amounts of alcohol in 
combination with either amitriptyline or imipramine (Hudson, 1981), and reversible extrapyramidal 
effects (parkinsonian effects, akathisia) with amoxapine (Shen, 1984). 
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3.5.2.B   Grapefruit Juice 
1)  Interaction Effect: an increased risk of clomipramine toxicity 
2)  Summary: Clomipramine is metabolized by several different cytochrome P450 pathways, including 
CYP1A2, 3A4, and 2D6. Grapefruit juice has been shown to inhibit CYP3A4, causing an increase in the 
concentrations of drugs which require CYP3A4 for metabolism. Two case reports demonstrated that the 
addition of grapefruit juice to a clomipramine regimen increased the trough plasma concentrations of 
clomipramine. Whether the inhibition of clomipramine metabolism by grapefruit juice would be sustained 
over time is not known (Oesterheld & Kallepalli, 1997a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor clomipramine and desmethylclomipramine trough levels in patients 
receiving grapefruit juice. Also monitor the patient for signs of clomipramine toxicity. 
7)  Probable Mechanism: inhibition of clomipramine metabolism by grapefruit juice 
8)  Literature Reports 

a)  An 8-year-old male patient was being treated with clomipramine 25 mg three times daily for 
obsessive-compulsive disorder. Trough plasma levels of clomipramine (CMI) and 
desmethylclomipramine (DMCI) were 73 ng/mL and 144 ng/mL, respectively. When 250 mL of 
grapefruit juice was administered with each dose of clomipramine, the trough levels of CMI and DMCI 
increased to 198 ng/mL and 233 ng/mL, respectively, after three days. In another case, a 13-year-old 
female being treated with clomipramine 125 mg daily had a CMI trough blood level of 48 ng/mL and a 
DMCI trough blood level of 195 ng/mL. Grapefruit juice 250 mL was administered with each 
clomipramine dose for three days, and the CMI trough level increased to 69 ng/mL while the DMCI 
trough level decreased to 170 ng/mL (Oesterheld & Kallepalli, 1997).  

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Clomipramine Hydrochloride 
1)  Therapeutic 

a)  Physical Findings 
1)  DEPRESSION 

a)  Improvement in mood, affect, and behavior. 
b)  Improvement in vegetative signs including appetite, sleep pattern, interest in work/recreation, 
and improvement in weight (if abnormal). 

2)  OBSESSIVE COMPULSIVE DISORDER (OCD) 
a)  Reduction in frequency and severity of obsessions and compulsions characteristic of the 
patient. 
b)  Improvement in work function, and reduction in amount of time spent with 
obsessions/compulsions. 

2)  Toxic 
a)  Laboratory Parameters 

1)  Liver function tests 
b)  Physical Findings 

1)  Signs of central and peripheral hyperactivity: tremor, seizures, manic- like behavior, increased 
aggression. 
2)  Constipation, urinary retention, dry mouth, or blurred vision. 
3)  Orthostatic hypotension, tachycardia. 
4)  Sexual dysfunction of both genders: impotence, ejaculation problems, anorgasmia. 
5)  Monitor patients receiving antidepressants for worsening of depression, suicidality, or unusual 
changes in behavior, especially at the initiation of therapy or when the dose increases or decreases. 
Such monitoring should include at least weekly face-to-face contact with patients or their family 
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members or caregivers during the initial 4 weeks of treatment, then visits every other week for the next 
4 weeks, then at 12 weeks, and then as clinically indicated beyond 12 weeks. Families and caregivers 
should be advised of the need for close observation (ie, daily observation) of patients and 
communication with the prescriber (Anon, 2004). 
6)  Patients who experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility, 
impulsivity, akathisia, hypomania, or mania may be at an increased risk for worsening depression or 
suicidality. If these symptoms are observed, therapy should be re-evaluated and it may be necessary to 
discontinue medications when symptoms are severe, sudden in onset, or were not part of the patient's 
initial symptoms (Anon, 2004). 

 
 4.2   Patient Instructions 

A)  Clomipramine (By mouth) 
Clomipramine 
 
Treats obsessive-compulsive disorder, depression, chronic pain, bulimia, sleep disorders, and panic disorder. 
This medicine is a tricyclic antidepressant (TCA). 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to clomipramine or to related medicine 
such as Elavil® or nortriptyline. You should not use this medicine if you have had a recent heart attack or have 
used an MAO inhibitor (MAOI) such as Eldepryl®, Marplan®, Nardil®, or Parnate® within the past 14 days. 
 
How to Use This Medicine: 
Capsule, Tablet 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be 
changed several times in order to find out what works best for you. Do not use more medicine or use it more 
often than your doctor tells you to. 
Your doctor may tell you to take the medicine at bedtime, because clomipramine can make you sleepy. 
You may take the tablet with or without food. It is best to take the oral capsules with food to decrease 
stomach upset. 
Do not break or chew the capsules. You may open the capsule and mix the medicine beads with soft food 
(applesauce, pudding). Swallow the mixture without chewing. 
It may be 2 to 3 weeks after you start clomipramine before you notice an improvement in your symptoms. 
Do not stop taking clomipramine suddenly without asking your doctor. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your 
doctor or pharmacist if you have any questions. Ask your pharmacist for the Medication Guide if you do not 
have one. Your doctor might ask you to sign some forms to show that you understand this information. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next 
dose, wait until then to use the medicine and skip the missed dose. Do not use extra medicine to make up 
for a missed dose. 
If you take one dose a day at bedtime, you should not use the missed dose the next morning without asking 
your doctor. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
you have finished your treatment. You will also need to throw away old medicine after the expiration date 
has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, 
and herbal products. 

Make sure your doctor knows if you are using cimetidine (Tagamet®), clonidine (Catapres®), digoxin 
(Lanoxin®), guanethidine (Ismelin®), haloperidol (Haldol®), methylphenidate (Ritalin®), or phenothiazine 
medicine (such as prochlorperazine, Compazine®, Mellaril®, Phenergan®, Thorazine®, or Trilafon®). Tell 
your doctor if you are also using other medicines to treat depression (such as fluoxetine, sertraline, 
paroxetine, fluvoxamine, Prozac®, Zoloft®, Paxil®, or Luvox®), medicine to treat seizures (such as 
phenytoin, phenobarbital, Dilantin®, or Luminal®), certain medicine for heart rhythm problem (such as 
quinidine, flecainide, propafenone, Quinaglute®, Tambocor®, or Rythmol®), or a blood thinner (such as 
warfarin or Coumadin®). 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and 
allergy medicine, narcotic pain relievers, and sedatives. 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 
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Make sure your doctor knows if you are pregnant or breastfeeding, or if you have kidney disease, liver 
disease, thyroid problems, glaucoma, high blood pressure, heart problems, trouble going to the bathroom 
(urinating), adrenal gland tumor (such as pheochromocytoma or neuroblastoma), or a history of seizure 
disorder. 
For some children, teenagers, and young adults, this medicine can increase thoughts of suicide. Tell your 
doctor or your child's doctor right away if you or your child start to feel more depressed and have thoughts 
about hurting yourselves. Report any unusual thoughts or behaviors that trouble you or your child, especially 
if they are new or are getting worse quickly. Make sure the doctor knows if you or your child have trouble 
sleeping, get upset easily, have a big increase in energy, or start to act reckless. Also tell the doctor if you or 
your child have sudden or strong feelings, such as feeling nervous, angry, restless, violent, or scared. Let 
the doctor know if you, your child, or anyone in your family has bipolar disorder (manic-depressive) or has 
tried to commit suicide. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that 
could be dangerous if you are not alert. 
Make sure any doctor or dentist who treats you knows that you are using this medicine. You may need to 
stop using this medicine several days before having surgery or medical tests. 
This medicine may make your skin more sensitive to sunlight. Use a sunscreen when you are outdoors. 
Avoid sunlamps and tanning beds. 
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to 
keep all appointments. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, 
chest tightness, trouble breathing. 
Change in how much or how often you urinate, or painful or difficult urination. 
Changes in behavior, or thoughts of hurting yourself or others. 
Chest pain. 
Ear pain or discharge, or ringing in the ears. 
Fast, pounding heartbeat. 
Fever, chills, cough, sore throat, runny or stuffy nose, and body aches. 
Lightheadedness or dizziness when getting up suddenly from a lying or sitting position. 
Memory problems, confusion, or depression. 
Nervousness, anxiety, agitation, or irritability. 
Numbness, tingling, or burning pain in your hands, arms, legs, or feet. 
Tremors, or muscle twitching or stiffness. 
Trouble sleeping, unusual dreams. 
Trouble swallowing. 
Unusual bleeding, bruising, or weakness. 

 
If you notice these less serious side effects, talk with your doctor: 

Changes in appetite. 
Changes in taste. 
Changes in vision. 
Dry mouth or tooth problems. 
Headache or drowsiness. 
Menstrual cramps or change in monthly periods. 
Muscle, joint, or back pain. 
Nausea, vomiting, diarrhea, constipation, or stomach pain or upset. 
Problems with sex. 
Skin rash or itching. 
Sweating. 
Tiredness. 
Warmth or redness in your face, neck, arms, or upper chest. 
Weight changes. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Clomipramine is indicated for the treatment of obsessive compulsive disorder. It is recommended as first-line 
therapy along with behavioral therapy (Park et al, 1997). Other first-line agents include fluvoxamine, fluoxetine, 
sertraline, and paroxetine. However, clomipramine may be selected for patients with concomitant insomnia, akathisia, 
or nausea/diarrhea (Anon, 1997). 
B)  Clomipramine is not superior to tricyclic antidepressants, including imipramine and amitriptyline, for treating major 
depression. The drug has been effective for obsessive compulsive behavior associated with depression, although 
imipramine seems to be equally suited for treating this disorder. Clomipramine appears to be more effective than 
amitriptyline for relieving chronic pain caused by trigeminal neuralgia and tension headaches, but not post-herpetic 
neuralgia. 
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C)  Clomipramine should be considered for hospital formulary inclusion for the treatment of obsessive compulsive 
disorder, with or without major depression (Kelly & Myers, 1990). Clomipramine cannot be recommended for first-line 
treatment of chronic pain induced by trigeminal neuralgia or tension headaches until additional controlled studies are 
conducted, but may be considered for those patients refractory to amitriptyline. 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  The exact mechanism of action of clomipramine is not known. The drug is classified as a tertiary amine 
tricyclic antidepressant with very potent inhibition of serotonin uptake (Bertilsson et al, 1974; Asberg et al, 1977). 
The active metabolite, desmethylclomipramine, is a potent norepinephrine uptake inhibitor and may retain some 
serotonin uptake inhibition (Benfield et al, 1980; Ross & Renyi, 1975). Several researchers feel that the effect of 
clomipramine's serotonin uptake may be essential to the anti-obsessive compulsive activity observed (Flament et 
al, 1987); (Thoren et al, 1980)(Zohar et al, 1988). Obsessive-compulsive patients with initially high cerebrospinal 
fluid levels of the serotonin metabolite, 5-hydroxyindole-acetic acid (5-HIAA), demonstrated a positive correlation 
with the improvement of obsessive-compulsive behavior and the reduction of the cerebrospinal fluid levels of 5-
HIAA during clomipramine therapy (Thoren et al, 1980). High pretreatment levels of platelet serotonin were a 
strong predictor of clomipramine treatment response (Flament et al, 1987). During clomipramine therapy clinical 
improvement in obsessive-compulsive symptoms was positively correlated with a reduction in platelet serotonin 
levels. 
2)  The therapeutic effects of clomipramine in obsessive compulsive disorder are mediated via serotonergic 
mechanisms (Benkelfat et al, 1989). The plasma ratio of tryptophan (TRP) to other large neutral amino acids 
(LNAA) were studied in 44 patients with major depression (Moller et al, 1990). The LNAA selected were thought 
to reflect brain serotonin formation. The patients were subsequently treated with paroxetine (N=27) or 
clomipramine (N=17) in double-blind fashion on fixed dosage schedules for 4 weeks. Endogenous and 
nonendogenous patients were comparable with respect to the ratio of TRP/LNAA. The clomipramine group 
showed a significant inverse correlation between the TRP/LNAA ratio and clinical improvement. Patients with a 
TRP/LNAA ratio below the mean showed a trend towards greater improvement than patients with a higher ratio, 
but with comparable serum drug levels. These findings suggest that it may be possible to increase the efficacy of 
antidepressant treatment in populations of depressed patients by prior selection based on plasma amino acid 
patterns. The published evidence that supports a link between depression and obsessive-compulsive disorder 
from a biochemical basis was reviewed (Asberg et al, 1982). 
3)  The effect of clomipramine (CMI) treatment on serum prolactin (PRL) levels was studied in 18 children and 
adolescents with obsessive compulsive disorder. PRL was measured at baseline and after 4 and 8 weeks of CMI 
treatment. Baseline PRL was higher in patients with tics and OCD than in patients with OCD alone. CMI 
administration significantly increased basal PRL levels. A slight decline in PRL during the last 4 weeks of CMI 
treatment was positively correlated with a favorable response and negatively correlated with duration of illness. If 
these PRL changes are related to changes in serotonergic neurotransmission, the results suggest that CMI 
treatment of OCD produces an adaptive decrease in the responsiveness of serotonergic receptors (Hanna et al, 
1991). 
4)  Cytokine production by peripheral blood mononuclear cells (PBMC) was assessed in 10 patients with major 
depression (5 male, 5 female) before and after 4 weeks of clomipramine (CMI) treatment and in age- and 
gender-matched controls (Weizman et al, 1994). A significant reduction in interleukin-1B (IL-1B), interleukin-2 
(IL-2) and interleukin-3-like activity (IL-3-LA) was observed in untreated depressed patients when compared to 
controls. IL-1B and IL-3-LA synthesis was significantly increased after treatment with CMI. The suppression of 
cytokine production by PBMC in depressed patients may be associated with the depression per se, or may be 
related to depression-related hyperactivity of the hypothalamic-pituitary-adrenal axis. The authors did not discuss 
the role of serotonergic drugs (clomipramine) in possible reversal of cytokine suppression. 

B)  REVIEW ARTICLES 
1)  Treatment guidelines for obsessive compulsive disorders including the use of clomipramine have been 
published (Goodman, 1999; Ellingrod, 1998; Anon, 1997a; Park et al, 1997a; Flament & Bisserbe, 1997; 
Rasmussen & Eisen, 1997; Jackson et al, 1994; Jenike, 1992). 
2)  Comprehensive review articles on CLOMIPRAMINE have been prepared (Peters et al, 1990; McTavish & 
Benfield, 1990). 
3)  The worldwide use of CLOMIPRAMINE was summarized (Trimble, 1990). 
4)  The pharmacokinetics of CLOMIPRAMINE are summarized in a review (Balant-Gorgia et al, 1991). 
5)  Drug-interactions of antidepressants are reviewed in German language (Zapotoczky & Simhandl, 1995). 

 
 4.5   Therapeutic Uses 

Clomipramine 

Clomipramine Hydrochloride 

 
4.5.A   Clomipramine 
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Anorexia nervosa 

Cataplexy - Narcolepsy 

 
4.5.A.1   Anorexia nervosa 

See Drug Consult reference: ANOREXIA NERVOSA - DRUG THERAPY 
 
4.5.A.2   Cataplexy - Narcolepsy 

See Drug Consult reference: NARCOLEPSY AND CATAPLEXY - DRUG THERAPY 
 
4.5.B   Clomipramine Hydrochloride 

Anorexia nervosa 

Autistic disorder 

Chronic pain 

Delusional disorder 

Depression 

Disorder of ejaculation 

Obsessive-compulsive disorder 

Obsessive-compulsive disorder, Intravenous therapy 

Panic disorder 

Pervasive developmental disorder 

Premenstrual syndrome 

Self-injurious behavior 

Steinert myotonic dystrophy syndrome 

Trichotillomania 

 
4.5.B.1   Anorexia nervosa 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Found to be no more effective than placebo in producing weight gain in patients with anorexia nervosa 
c)  Adult: 

1)  In a double-blind, placebo-controlled trial of 16 female ANOREXIA NERVOSA patients, 
CLOMIPRAMINE 50 milligrams/day was found no more effective than placebo in producing weight gain 
(Lacey & Crisp, 1980). Placebo or oral CLOMIPRAMINE 50 milligrams was administered once daily to 
anorexic patients until their predetermined target weight was attained. Patients on CLOMIPRAMINE 
had increased appetite, hunger and calorie consumption during the early part of the study; however, this 
had no impact on the final outcome. Patients on placebo took a mean of 72 days to attain their target 
weight, while those on CLOMIPRAMINE took a mean of 76 days. Two patients on CLOMIPRAMINE 
and 1 patient on placebo did not complete the study. At a 4-year follow-up, measurement outcomes of 
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nutritional status, sexual adjustment, socioeconomic adjustment and mental state showed no significant 
differences between the 2 groups (Crisp et al, 1987a). Patients treated with CLOMIPRAMINE and 
placebo- treated patients were at a mean of 94% and 93% of target weight, respectively. 

 
4.5.B.2   Autistic disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in one study 
c)  Adult: 

1)  CLOMIPRAMINE (CMI) was superior to placebo and desipramine (DMI) on ratings of autistic 
symptoms such as anger, and compulsive, ritualized behaviors in a 10-week, double-blind crossover 
comparison of CMI and placebo and CMI and DMI (Gordon et al, 1993a). 

 
4.5.B.3   Chronic pain 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Possibly effective for chronic low back pain in selected patients 
c)  Adult: 

1)  In an open study, 23 out of 30 patients with chronic low back pain responded to clomipramine 
treatment. Clomipramine 25 milligrams (mg) was increased to 150 mg/day intravenously during a 10-
day hospital stay. After discharge, clomipramine 150 mg/day orally was used for 20 days. Patients with 
lower initial mean scores on the Minnesota Multiphasic Personality Inventory (MMPI) for hypochondria, 
depression, and hysteria were more likely to respond to treatment (p less than 0.02, p less than 0.05, p 
less than 0.02, respectively). These study findings may assist in proper patient selection for beneficial 
clomipramine therapy, however further placebo-controlled studies are recommended (Fouquet et al, 
1997). 
2)  In 2 case reports, patients with schizophrenia and obsessive-compulsive symptoms had their chronic 
back pain alleviated by clomipramine (Kurokawa & Tanino, 1997). Doses used ranged from 30 to 75 
milligrams. The authors believe that the back pain was related to serotonin dysfunction. 

 
4.5.B.4   Delusional disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Appears effective in the treatment of some types of delusional disorders including DELUSIONAL 
DISORDER, SOMATIC TYPE and BODY DYSMORPHIC DISORDER 

c)  Adult: 
1)  In a double-blind, cross-over trial clomipramine was more effective than desipramine in patients with 
body dysmorphic disorder (BDD)(Hollander et al, 1999). Patients (n=29) with distress or impairment in 
functioning due to BDD were randomized to receive first either clomipramine, a selective serotonin 
reuptake inhibitor, or desipramine, a selective norepinephrine reuptake inhibitor (specifically an active 
placebo), for 8 weeks each. Patients initially received 25 milligrams (mg)/day and were increased to a 
maximum of 250 mg/day or the highest tolerated dose. Mean dosages attained were 138 mg/day for 
clomipramine and 147 mg/day for desipramine. Assessments were done using a BDD modified version 
of the Yale-Brown Obsessive Compulsive Scale (BDD-YBOCS), a modified National Institute of Mental 
Health Global Obsessive-Compulsive Scale (BDD-NIMH), and the Clinical Global Impression Scale 
specific to BDD symptoms (BDD-CGI). Clomipramine was superior to desipramine on all 3 of the 
outcome measures. On the BDD-YBOCS there was a 65% improvement rate with clomipramine and a 
35% rate with desipramine (p=0.09). On the BDD-NIMH the response rate was 70% with clomipramine 
and 30% with desipramine (p=0.02). For the BDD-CGI, clomipramine was also significantly better than 
desipramine (p=0.01). Also of significance was that patients who were more delusional appeared to 
improve more with clomipramine therapy (BDD-CGI, p=0.007). Adverse effects were similar for both 
drugs. This is the first study demonstrating the effectiveness of clomipramine for BDD. 
2)  Four patients with delusional disorder of the somatic type showed clinical improvement with 
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clomipramine therapy (Wada et al, 1999). All patients persistently complained that something was 
moving inside their bodies although nothing was found after extensive evaluations. All repeatedly visited 
physicians complaining of symptoms with 1 patient receiving a possibly unnecessary surgery. Another 
patient was unresponsive to multiple therapies including sulpiride, nemonapride, mosapramine, 
levomepromazine, risperidone, fluphenazine, pimozide, and clocapramine. The dosage of clomipramine 
ranged from 60 to 120 milligrams daily and the time to improvement ranged from 27 to 52 days. Further 
studies including comparisons with pimozide are needed. 

 
4.5.B.5   Depression 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Oral and intravenous clomipramine have been successfully used to treat dysthymia and major 
depression (Faravelli & Pallanti, 1987)  
Intravenous therapy has had no advantage over oral therapy (Faravelli & Pallanti, 1987)  
Early improvement in severe depressive symptoms may be achieved by using loading doses of oral 
or intravenous CLOMIPRAMINE 

c)  Adult: 
1)  Five days after pulse-therapy with oral or intravenous clomipramine, symptoms of depression 
significantly improved in 22 inpatients. Patients were given either an evening infusion of 150 milligrams 
of clomipramine and placebo tablets or 150 milligrams of oral clomipramine and an isotonic saline 
infusion. Twenty-four hours later, this was repeated using 200 milligrams of clomipramine. Pulse-
therapy with oral and intravenous clomipramine showed no difference in efficacy or side effects in 
treating depression. In this double-blind randomized trial results were based on the Hamilton 
Depression, Raskin, and Beck scales (Pollock et al, 1989). 
2)  Clomipramine was significantly (p equals 0.02) more effective than placebo in improving mood in 21 
depressed patients with probable Alzheimer's disease. Results were based on the Hamilton Depression 
scores. Clomipramine- treated patients showed a significantly (p less than 0.01) lower Mini-Mental State 
score than placebo; no significant drug effects were seen on the Independence measure scores. 
Patients received 6 weeks of clomipramine or placebo in a double-blind crossover design. During the 
first 6 week period, 9 of 11 clomipramine-treated patients experienced a complete remission while the 
same effect occurred in only 3 of 10 placebo-treated patients. Clomipramine was administered at 25 mg 
for 1 week, 50 mg for week 2, 75 mg for week 3, and 100 mg for weeks 4 to 6 (Petracca et al, 1996). 

d)  Pediatric: 
1)  A single pulse dose of clomipramine 200 milligrams intravenously was administered in a double-
blind, placebo-controlled trial of 16 depressed adolescents, (14-to 18-years-old), demonstrating 
dramatic and rapid reduction in depressive symptoms at day 6 post-clomipramine infusion, based upon 
decreases in Hamilton Depression Rating Scale score (p = 0.04) and Clinical Global Impression severity 
score (p = 0.003). The clomipramine effect (88% study response rate) may persist for up to 8 weeks in 
some patients. The authors suggest that gradually administered clomipramine is less effective than 
pulse intravenous clomipramine due to the pulse regimen's rapid enhancement of serotonergic 
transmission (Sallee et al, 1997). 

 
4.5.B.6   Disorder of ejaculation 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Useful in the treatment of ejaculatory disorders 
c)  Adult: 

1)  Daily dosing with clomipramine was successful in treating premature ejaculation in men who were 
unresponsive to clomipramine 25 milligrams (mg) on an "as needed" basis. Four men who, in an earlier 
study, were nonresponders to clomipramine 25 mg "as needed" participated in a 12 week study in 
which they took clomipramine 0, 10, 20, and 30 mg daily, each dose for 3 weeks. Latencies were 
significantly longer with the 30-mg per day dose than with the previous 25-mg regimen. Ejaculatory 
control, sexual arousal, and penile rigidity were not significantly affected by treatment. All subjects 
reported satisfaction with the treatment. Side-effects were mild and generally transient. Of the 3 men 
who opted to continue clomipramine treatment, 1 chose 30 mg as needed, and 2 chose 20 mg daily 
(Rowland et al, 2001). 
2)  Clomipramine 25 milligrams, as needed, effectively increased ejaculatory latency in men with 
primary premature ejaculation. In a prospective, double-blind, placebo controlled, crossover study, 
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patients with primary premature ejaculation (n=8), premature ejaculation and erectile dysfunction (n=6), 
and controls (n=8) were randomly given clomipramine for a 3 week period and placebo for 3 a week 
period. Each was to be used 12 to 24 hours before sexual activity. Patients with ejaculatory latency 
increased their time to ejaculation from approximately 2 to 8 minutes (p=0.035). No significant effects 
occurred in controls and men with premature ejaculation and erectile dysfunction (Haensel et al, 1996). 
3)  CLOMIPRAMINE (CMI) was useful in the treatment of PREMATURE EJACULATION (Segraves et 
al, 1993). Twenty patients with premature ejaculation were randomly allocated to treatment with 
CLOMIPRAMINE or placebo in a double-blind study. Mean estimated time to ejaculation after vaginal 
penetration increased to 6.1 minutes on CMI 25 mg and to 8.4 minutes on CMI 50 mg. These estimated 
times were significantly different from estimated time to ejaculation while on placebo. The results 
suggest that low-dose CMI may be useful in the treatment of premature ejaculation. 
4)  Two of 3 cases of RETROGRADE EJACULATION were successfully treated with oral 
CLOMIPRAMINE 25 milligrams twice a day. Two of the 3 patients responded with normal ejaculation 
within 5 days and subsequent conception, while the third patient only partially improved (Eppel & 
Berzin, 1984). 

 
4.5.B.7   Obsessive-compulsive disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (10 years and older) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the treatment of obsessions and compulsions associated with obsessive compulsive 
disorder 

c)  Adult: 
1)  Double-blind, placebo-controlled trials have demonstrated the efficacy of CLOMIPRAMINE in 
relieving some obsessive compulsive symptoms (Greist et al, 1990; DeVeaugh-Geiss et al, 1989; Pato 
et al, 1988; Flament et al, 1985a; Marks et al, 1980a). Some researchers feel that patients with a 
depressive component will do better with CLOMIPRAMINE. Other researchers believe that behavioral 
therapy is also required to alleviate ritualistic behavior. Large long-term studies have been difficult to 
conduct because of the apparent low incidence of this disorder. In a meta-analysis, it was concluded 
that the most common treatments for obsessive-compulsive disorder include CLOMIPRAMINE, 
FLUOXETINE, and exposure-based behavior therapy (Cox et al, 1993). Results from 25 appropriate 
treatment studies from 1975 to 1991 revealed that all three treatments were significantly effective for 
most of the outcome variables (overall severity, anxiety, depression). Exposure was not significantly 
effective for reducing depressed mood. 
2)  A 24-year-old female with a 3-year history of obsessive compulsive disorder (OCD) experienced a 
90% resolution of symptoms in 4 weeks following inpatient behavior therapy and treatment with 
clomipramine 50 milligrams (mg) gradually increased to 150 mg daily. Patient symptoms included fear 
of contamination from touching various items she considered dirty and excessive hand washing (30-50 
times per contact with a dirty object). The symptoms began to adversely affect her social and academic 
life, and depression developed. She failed an outpatient behavior program and treatment with fluoxetine 
40 mg to 60 mg daily prior to being admitted to an inpatient behavior program. Clomipramine therapy 
was started at 50 mg daily and was gradually increased to 150 mg daily; therapy was well tolerated with 
the exception of periodic sedation. Upon discharge, her compulsive rituals were 90% improved and she 
was maintained on clomipramine 25 mg daily. No relapses of OCD or severe depression occurred 
during a 5-year follow-up period (Al-Sughayir, 2000). 
3)  A 93-year-old woman with a long-standing history of obsessive-compulsive disorder that worsened 
after developing Alzheimer's disease was helped by clomipramine therapy (Trappler, 1999). Her 
obsessions consisted of needing to know and remember trivial events with a compulsion of making 
excessive lists of these events. She had previously failed trials of fluoxetine and buspirone. She began 
clomipramine 25 milligrams (mg) daily and was increased over 10 days to 50 mg. After 9 weeks her 
score on the Yale-Brown Obsessive-Compulsive Scale dropped from 29 to 3. The author notes that 
clomipramine was effective and well-tolerated in this very old patient. 
4)  A combination of CLOMIPRAMINE and FLUOXETINE was effective in 4 cases of OCD where either 
drug used alone was ineffective. No increased side effects resulted (Browne et al, 1993). 
5)  There was no significant difference in treatment outcome with CLOMIPRAMINE between those 
patients with at least one personality disorder and those with no personality disorders. The effect of Axis 
II diagnosis on the outcome of treatment with CLOMIPRAMINE was determined in 55 patients with 
obsessive-compulsive disorder (Baer et al, 1992). Patients with paranoid, schizoid, or schizotypal 
personality disorders (DSM-III) had significantly higher obsessive-compulsive disorder severity scores 
at baseline, and the number of personality disorders was strongly related to baseline severity of 
obsessive compulsive symptoms. At the conclusion of this 12-week study, the presence of schizotypal, 
borderline, and avoidant personality disorders, along with the total number of personality disorders, did 
predict poorer treatment outcome. 
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6)  Using standard OCD assessment tools, it was shown that CLOMIPRAMINE (CMI) was significantly 
more effective than placebo (38 to 44% response vs 3 to 5% response). Two double-blind studies at 21 
centers evaluated the efficacy and safety of up to 300 mg/d of CMI vs placebo in 520 patients with 
OCD. TCA-like side effects were reported for CMI. Although uncommon, seizures and elevated 
aminotransferase values are potentially serious side effects of CMI (Anon, 1991). 
7)  Ten patients with DSM-III-R obsessive compulsive disorder (OCD) who were being treated 
chronically with CLOMIPRAMINE (CMI) in a mean dosage of 270 milligrams/day, were studied to 
determine the minimum dose of CMI needed to maintain therapeutic benefit. Gradual, open dosage 
reduction resulted in a mean dosage of 165 milligrams/day, a reduction of 105 milligrams/day 
(approximately 40%). This decrease in dosage was accompanied by no significant change in three OC 
measures, as determined by the paired t-test. These results suggest that even though OCD patients 
were not able to discontinue medication completely, they were able to do well at lower doses than those 
used initially in the treatment of the disorder (Pato et al, 1990). 

d)  Pediatric: 
1)  Continued CLOMIPRAMINE (CMI) treatment seems necessary for children and adolescents. The 
need for continued CLOMIPRAMINE (CMI) treatment in children and adolescents with obsessive 
compulsive disorder (OCD) was evaluated in a double-blind DESIPRAMINE substitution study. Twenty-
six children and adolescents with severe primary OCD receiving long-term CMI maintenance treatment 
(mean 17 months) entered an 8-month study. All patients received CMI for the first 3 months, then half 
received CMI and half were given DESIPRAMINE (DMI) for the next 2 months, then all subjects were 
given CMI for the last 3 months. Eighty-nine percent of the substituted versus 18% of the non-
substituted group relapsed during the 2-month comparison period. However, even subjects who 
continued uninterrupted CMI treatment experienced OC symptoms which varied in severity over time 
(Leonard et al, 1991a). 
2)  In a case series, 7 children and adolescents (9-to 23-years-old) with obsessive compulsive disorder, 
benefited from combination therapy of clomipramine and a selective, serotonin reuptake inhibitor 
(Figueroa et al, 1998). The combination therapy appeared to augment the effectiveness of 
monotherapy. Clomipramine was used in doses of 25 to 100 milligrams. The serotonin reuptake 
inhibitors used included: fluoxetine, sertraline, paroxetine, and fluvoxamine. In 2 cases, once the 
combination was effective, one of the drugs was successfully discontinued. Two cases of QTc interval 
prolongation occurred. 

 
4.5.B.8   Obsessive-compulsive disorder, Intravenous therapy 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Appears effective in the treatment of obsessive-compulsive disorder even in some patients 
refractory to oral clomipramine  
Intravenous clomipramine is not FDA approved 

c)  Adult: 
1)  Intravenous clomipramine was more effective than placebo in the treatment of obsessive-compulsive 
disorder (OCD) in patients refractory to oral clomipramine (Fallon et al, 1998). In a double-blind 4-week 
study, OCD patients refractory to oral clomipramine were randomized to receive 1-hour infusions of 500 
milliliters of 0.9% isotonic sodium chloride solution containing either clomipramine (n=28) or placebo 
(n=23). Clomipramine was titrated over 14 infusions from 25 milligrams (mg) daily to 250 mg daily. Oral 
clomipramine was started in all patients after the infusions. Patients were evaluated using the Clinical 
Global Impression (CGI) scale. After the seventh infusion, no patients showed improvement. After 
infusion 14, 6 (20.7%) clomipramine patients were responders on the CGI versus none in the placebo 
group (p less than 0.02). At 1 week after the infusions, 9 out of 21 (43%) clomipramine patients were 
responders according to the CGI (not all patients were evaluated at this time point). Again there were no 
responders in the placebo group. At 1 month after the infusion, 9 out of 16 patients were rated as 
overall intravenous clomipramine responders. Further study is needed comparing the intravenous route 
to the oral route of therapy. 
2)  Intravenous pulse loading of clomipramine was beneficial in 6 out of 7 patients with obsessive 
compulsive disorder. Patients were randomized to receive either oral loading of clomipramine (n=8) or 
intravenous loading (n=7). The intravenous loading consisted of clomipramine 150 milligrams (mg) 
given intravenously over 90 minutes, followed by clomipramine 200 mg intravenously, 24 hours later. 
Trimethobenzamide hydrochloride 250 mg was given before each dose to reduce nausea. The oral 
loading consisted of clomipramine 150 mg on day 1 and 200 mg given on day 2. Oral clomipramine 150 
mg was started in all patients 4.5 days after the second dose and increased by 25 mg every fourth day 
to 250 mg/day. Using the Yale-Brown scale, 6 out of 7 patients in the intravenous group had responded 
before the oral dosing was started while only 1 in the oral dose group had responded (p=0.009). After 8 
weeks, there was no difference in the 2 groups, both had 4 responders (p=0.38). Pulse intravenous 
loading may be an effective method for quickly testing patient responsiveness to clomipramine therapy 
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(Koran et al, 1997). 
3)  A 25-year-old woman with schizophrenia and ego-dystonic checking and cleaning rituals benefited 
from intravenous clomipramine (Poyurovsky & Weizman, 1998). Her schizophrenia was stabilized with 
perphenazine 8 milligrams (mg) daily. She had failed trials of fluvoxamine and fluoxetine for her 
obsessive-compulsive disorder (OCD). Further deterioration of her OCD led to hospitalization where a 
course of intravenous clomipramine 75 mg was added to her perphenazine. The infusion was repeated 
the next day. Five days later her Yale-Brown Obsessive Compulsive score had dropped from 19 to 4. 
She was maintained on clomipramine 150 mg daily and has had no recurrence of her OCD symptoms 
over the last 6 months. 

 
4.5.B.9   Panic disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Reported to be effective in the treatment of panic attacks and AGORAPHOBIA 
c)  Adult: 

1)  Low-dose clomipramine 60 mg/day was as effective as high-dose clomipramine 150 mg/day in the 
treatment of phobias, anxiety, and panic attacks in a multi-center study (Caillard et al, 1999). In an 8-
week study, patients were randomized to clomipramine 150 milligrams (mg)/day (n=56), clomipramine 
60 mg/day (n=51), or placebo (n=51). Doses were titrated over 2 weeks. At the end of 8 weeks, phobias 
as evaluated on the Cottraux Scale were significantly improved in both clomipramine groups as 
compared to placebo (p=0.002). For anxiety, both clomipramine groups were significantly better than 
the placebo group as measured on the anxiety subscale of the Cottraux Anxiety Scale (p=0.002). For 
panic attacks, the average number of attacks during the previous week was not significantly different in 
either of the clomipramine groups or for placebo. However, the number of DSM-III-R symptoms of panic 
attacks was decreased in both clomipramine groups but not in the placebo group (p=0.03). There was 
no difference seen between the 2 clomipramine therapies in these 3 areas. The author notes that 
differences may have become evident if a longer treatment period had been used. 
2)  In a randomized, placebo-controlled, 10-week study, exercise was found to be effective for the 
treatment of panic disorder, however, clomipramine was even more effective. Forty-six patients with 
panic disorder were assigned to either regular aerobic exercise (running), clomipramine (increasing 
doses over three weeks up to 112.5 milligrams/day), or placebo capsules. The dropout rate was 31% 
for the exercise group, 27% for the placebo group, and 0% for the clomipramine group. On the 
Bandelow Panic and Agoraphobia Scale, Observer-Rated, clomipramine and exercise improved anxiety 
symptoms more effectively than placebo (p less than 0.001, p less than 0.05, respectively). 
Improvements in the clomipramine group were seen as early as 4 weeks while exercise improvements 
were not seen until the 8th week. Patients receiving clomipramine or placebo experienced more side 
effects (dry mouth, sweating, mild tremor, dizziness, tachycardia, nausea, constipation, diarrhea) than 
those in the exercise group. Additional studies are warranted to investigate exercise in the treatment of 
anxiety disorders, perhaps in combination with drug treatment (Broocks et al, 1998). 
3)  Despite lowering the initial starting dose of clomipramine to 10 milligrams (mg)/day to maximize 
compliance, a study involving 58 patients with panic disorder (with or without agoraphobia) resulted in a 
45% dropout rate due to adverse reactions occurring mostly during the first two weeks of treatment. Of 
those completing the study, 84% were markedly or moderately improved. The initial dose was 
clomipramine 10 mg at bedtime and increased slowly to 20 mg/day after 4 days, then by 10 mg at 1-to 
2-week intervals up to 80 mg after 8 weeks. Patients could receive up to 250 mg daily if the drug was 
tolerated, with the mean daily dosage being 96.9 mg after 13 weeks of treatment. The primary adverse 
reactions reported were increased nervousness and agitation (Papp et al, 1997). 
4)  Clomipramine (10 milligrams (mg) for three days and 20 mg for four days) and fluvoxamine (50 
mg/day for seven days) were both effective in decreasing the hypersensitivity to 35% carbon dioxide, 
supporting the serotonergic effect of these drugs to decrease panic attacks through modification of 
carbon dioxide sensitivity. Thirty-nine panic disorder patients were enrolled in a double-blind, 
randomized, placebo-controlled study, where each patient was given the 35% carbon dioxide challenge 
on days 0, 3, and 7. Patients on clomipramine and fluvoxamine showed significant reduction in 
sensitivity over placebo after seven days as seen by the percent change on a visual analogue for 
anxiety scale (p=0.027) (Perna et al, 1997a). 
5)  Clinical improvement was modest on agoraphobia in panic disorder patients who failed to respond to 
exposure-based behavioral treatment and were treated then with CLOMIPRAMINE (CMI) (Hoffart et al, 
1993). Eighteen patients with panic disorder with agoraphobia who had not responded to previous 
inpatient behavioral treatment entered a 12-week, placebo- controlled, double-blind crossover study of 
CLOMIPRAMINE at maximum doses of 150 milligrams/kilogram for 3 weeks. Patient outcome was 
assessed on measures of phobic avoidance, agoraphobic cognitions, panic, state and trait anxiety, 
subjective anxiety, and depression. Seventeen of 18 patients completed the study. One patient (placebo 
group) dropped out after 6 weeks after developing acute gastric pain. On most outcome measures, 
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patients had significantly lower symptom scores at posttest in the active drug period than at posttest in 
the placebo period. However, while this study showed short-term efficacy of CLOMIPRAMINE for 
agoraphobic patients who did not respond to behavioral treatment, its ability to produce lasting benefits 
remains to be proven. 
6)  CLOMIPRAMINE in low doses (25 to 75 milligrams daily) was reported effective in the treatment of 
panic ANXIETY and agoraphobia in outpatients in an uncontrolled 8-week clinical trial (Gloger et al, 
1989). Of 17 patients treated, panic attacks were abolished completely in 13, and markedly decreased 
in 4 others. In 7 agoraphobic patients, avoidance behavior disappeared in 5. Overall mean doses were 
45 milligrams daily, with 8 patients (6 panic and 2 agoraphobic) receiving 25 milligrams daily or less 
(mean, 18.76 milligrams). There was a trend towards the need for higher doses in agoraphobia (mean, 
56 milligrams) as opposed to panic disorder (mean, 40 milligrams). Well-controlled clinical trials are 
required to confirm these findings and determine the optimal dose of CLOMIPRAMINE in panic disorder 
and agoraphobia. 
7)  Oral CLOMIPRAMINE was significantly superior to placebo on measures of DEPRESSION, 
DYSPHORIA, and on several indexes of PHOBIC SYMPTOMS in an 8-week double-blind, placebo-
controlled study of 94 agoraphobic women as diagnosed by DSM-III guidelines (Johnston et al, 1988a). 
CLOMIPRAMINE was started at 25 milligrams/day which was slowly increased up to a maximum of 300 
milligrams/day as tolerated. At the end of the study the mean daily dose of CLOMIPRAMINE was 83 
milligrams. Adverse effects associated with CLOMIPRAMINE use included dry mouth, high energy 
levels, constipation, and increased sweating. 

 
4.5.B.10   Pervasive developmental disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

May be effective in adults with pervasive developmental disorders (PDDs) 
c)  Adult: 

1)  Clomipramine was found to be effective in 18 of 35 adult patients (55%) with pervasive 
developmental disorders (PDDs) (18 patients with autistic disorder, 6 with Asperger's disorder, 11 with 
PDD not otherwise specified). In an open-label study, clomipramine was started at 50 milligrams (mg) at 
bedtime and increased by 50 mg every 3 or 4 days to a maximum dosage of 250 mg daily within 3 
weeks and continued for a minimum of 9 additional weeks. Based on the Clinical Global Impression 
scale, 18 patients were "much" or "very much" improved (p less than 0.001). In those 18 patients, 
clomipramine significantly reduced total repetitive thoughts and behavior (p less than 0.001), aggression 
(p less than 0.001), and some aspects of social relatedness such as eye contact and verbal 
responsiveness (p less than 0.001). Improvements were not related to a specific subtype of PDD. Three 
patients had seizures during treatment (two having a prior seizure history), prompting the authors to 
recommend a selective serotonin uptake inhibitor in these patients (Brodkin et al, 1997). 

 
4.5.B.11   Premenstrual syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in reducing the symptoms of Premenstrual Syndrome in small studies 
c)  Adult: 

1)  Intermittent administration of low-dose CLOMIPRAMINE (25 to 75 milligrams/day) during the luteal 
phase only for the treatment of premenstrual syndrome was effective (N=29), and the onset of clinical 
effect was shorter than when clomipramine was used to treat depression, panic disorder, or obsessive-
compulsive disorder (Sunblad et al, 1993). 
2)  CLOMIPRAMINE (CMI) was effective in reducing symptoms of Premenstrual Syndrome (PMS) in a 
placebo-controlled trial. Forty non-depressed women with severe premenstrual irritability and/or 
dysphoria and fulfilling DSM-IIIR diagnostic criteria for late luteal phase dysphoric disorder were treated 
daily for 3 menstrual cycles with either CMI (25 to 75 milligrams/d) or placebo. Both groups had 20 
patients. The response rate in the placebo group was 40% compared with 80% for the CMI group. The 
possible role of serotonin in the pathophysiology of PMS is discussed (Sundblad et al, 1992). 
3)  Subjects reported a dramatic reduction in premenstrual complaints with clomipramine therapy. 
CLOMIPRAMINE was administered orally as 25 to 50 milligrams/day for 5 consecutive menstrual cycles 
to 5 non-depressed women with severe premenstrual irritability and sadness (Eriksson et al, 1990). 

 
4.5.B.12   Self-injurious behavior 
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a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Useful in certain types of self-injurious behaviors such as severe NAIL BITING 
c)  Adult: 

1)  In an open clinical trial, CLOMIPRAMINE was useful for chronic stereotypic and self-injurious 
behaviors in 11 consecutive patients with concomitant development disorders (Garber et al, 1992). 
Patients received CLOMIPRAMINE in a mean dosage of 70 milligrams/d (range 25 to 125 mg/d). Ten 
patients (91%) had marked decreases in rates of target behaviors as early as 2 days after starting 
treatment and as late as 1 month. No seizures occurred despite the inclusion of six patients with 
previous histories of epileptic events, and improvement was evident regardless of level of mental 
retardation. These findings support the use of serotonergic medications in this population and the need 
for further research. 
2)  CLOMIPRAMINE has been helpful in reducing SELF-MUTILATING BEHAVIOR in a 25-year-old 
female patient with obsessive compulsive disorder. Excessive nail-biting and arm-burning with 
cigarettes was successfully curtailed after 4 months of treatment with CMI at doses of 250 milligrams 
per day (Lipinski, 1991). 
3)  CLOMIPRAMINE (CMI) was significantly more effective than DESIPRAMINE (DMI) in decreasing 
severe nail-biting in 25 adult subjects with severe morbid ONYCHOPHAGIA. During a 10-week double-
blind, crossover trial CMI at 120 milligrams/day was superior to DMI at 135 mg/d as determined by nail-
biting rating scale assessments. It is hypothesized that similar biological systems mediate a spectrum of 
"grooming" behaviors, including onychophagia, trichotillomania, and obsessive compulsive disorder 
(Leonard et al, 1991a). 

 
4.5.B.13   Steinert myotonic dystrophy syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Has improved some symptoms associated with myotonic dystrophy 
c)  Adult: 

1)  CLOMIPRAMINE (CMI) has improved grip myotonia in patients with myotonic dystrophy in a 
placebo-controlled double-blind, crossover study. Fifteen of 17 patients completed the two 33-day 
treatment periods separated by a 30-day washout period. Grip myotonia was determined by a 
standardized test and was video-taped for later analysis. Results showed that mean relaxation time 
after CLOMIPRAMINE was significantly shorter than after placebo (Antonini et al, 1990). 

 
4.5.B.14   Trichotillomania 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective for short-term treatment of trichotillomania 
c)  Adult: 

1)  In a 9-week study comparing cognitive-behavioral therapy (CBT), clomipramine, and placebo in the 
treatment of trichotillomania, CBT significantly reduced symptoms from pretreatment to posttreatment, 
whereas clomipramine and placebo did not. Twenty-three patients were randomized to receive either 
CBT, clomipramine (50 mg at bedtime titrated as tolerated to 250 mg at bedtime), or placebo and were 
evaluated on a weekly basis by either a psychiatrist (clomipramine and placebo patients) or a 
behavioral psychologist (CBT patients). Of the 16 patients that completed the trial, severity and 
impairment of trichotillomania were significantly reduced (p=0.002 and p=0.006, respectively) in the 
CBT group (n=5); however, significant differences were not noted in the clomipramine (n=6) or the 
placebo (n=5) groups. Clomipramine did produce more changes in pretreatment and posttreatment 
evaluations (p=0.061) than placebo; however, given the low power of the study conventional levels of 
significance were not achieved. Documented side effects of moderate or severe intensity included 
tremor, sedation, dry mouth, constipation, memory difficulty, and nausea (Ninan, 2000). 
2)  Four consecutive patients treated for trichotillomania (hair-pulling) with CLOMIPRAMINE reported 
initial dramatic reductions in symptoms. However, three of the four patients had relapsed completely at 
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3-month follow-up, although all four were taking previously effective dosages of the drug. The fourth 
patient relapsed for about 2 weeks but regained initial treatment benefits. Daily dosage used was 150 
milligrams (1), 100 milligrams (2), and 50 milligrams (1) (Pollard et al, 1991). 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Albuterol 

Amineptine 

Amitriptyline 

Buspirone 

Citalopram 

Desipramine 

Diazepam 

Dixyrazine 

Dothiepin 

Doxepin 

Fluoxetine 

Fluvoxamine 

Haloperidol 

Imipramine 

Lithium 

Lofepramine 

Maprotiline 

Metoprolol 

Mianserin 

Milnacipran 

Moclobemide 

Nortriptyline 

Oxaprotiline 

Paroxetine 

Pentazocine 

Phenelzine 
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Sildenafil 

Venlafaxine 

 
4.6.A   Albuterol 

 
4.6.A.1   Depression 

a)  In depression, albuterol 6 milligram/day was superior to clomipramine 150 milligram/day, both given by 
intravenous infusion. Ten patients received each drug; symptoms were evaluated by 2 blind observers at 
days 0, 5, and 15, using the Hamilton rating scale. With albuterol, global improvement on day 5 was 
significantly superior to clomipramine. This improvement included mood retardation, anxiety, and insomnia. 
On day 15, the improvement in the albuterol group was only slightly increased over the clomipramine group. 
Eight of 10 patients in the albuterol group, and 5 of 10 patients in the clomipramine group demonstrated a 
clear improvement. An additional 2 patients responded to clomipramine 1 week later (Lecrubier et al, 1980). 

 
4.6.B   Amineptine 

 
4.6.B.1   Depression 

a)  Amineptine and clomipramine were found to have similar antidepressant activity in 62 depressed patients 
during a 6-week, randomized, double-blind study (Lemoine et al, 1981). Patients were diagnosed with 
psychotic, non-psychotic, or melancholic depression by the investigators; however, the diagnostic criteria 
were not described. The Hamilton Rating Scale for Depression was used to evaluate therapeutic effects. 
Oral daily doses of amineptine 100 to 300 milligrams (mean 180 mg) or clomipramine 50 to 150 milligrams 
(mean 84 mg) were administered during the trial. Improvement in depression symptoms were seen in both 
groups and no apparent differences in antidepressant activity could be determined. Fifteen patients did not 
complete the study: 4 on amineptine and 11 on clomipramine. 

 
4.6.C   Amitriptyline 

Chronic pain 

Obsessive-compulsive disorder 

 
4.6.C.1   Chronic pain 

a)  Clomipramine appeared to be better than amitriptyline in treating chronic trigeminal neuralgia and tension 
headache pain; however, amitriptyline was more effective in treating postherpetic neuralgia during a 3-
month, randomized, single-blind study with 67 chronic pain sufferers (Carasso et al, 1979). Oral 
clomipramine was dosed between 20 and 75 milligrams daily in 3 divided doses, while oral amitriptyline was 
dosed between 30 and 110 milligrams daily in 3 divided doses. Severe sedation was the most commonly 
reported adverse effect with amitriptyline. The most severe adverse effect with clomipramine was motor 
agitation, which was experienced by 4 of 35 (10%) patients. Anticholinergic effects were experienced with 
both drugs. 

 
4.6.C.2   Obsessive-compulsive disorder 

a)  Oral clomipramine produced a statistically significant reduction in the number or severity of obsessive-
compulsive symptoms over amitriptyline on the Psychiatric Questionnaire for Obsessive-Compulsive 
Disorder (Ananth et al, 1981). Twenty patients with chronic obsessive-compulsive disorder were randomized 
to receive either clomipramine or amitriptyline in a 4-week, double-blind study. Both drugs were started at 75 
milligrams/day and increased up to 300 mg/day as tolerated. The clomipramine-treated group demonstrated 
improvement over amitriptyline on depression and anxiety scales. The most common adverse effects 
experienced by both groups included dizziness, drowsiness, and dry mouth. Three patients failed to 
complete the study: 1 from each group due to syncope and 1 from amitriptyline due to an inadequate 
response. 

 
4.6.D   Buspirone 

 
4.6.D.1   Obsessive-compulsive disorder 

a)  A double-blind study comparing buspirone and clomipramine in the tretment of obsessive-compulsive 
disorder (OCD) was performed (Pato et al, 1991). Eighteen of 20 study entrants completed the trial, which 
included an initial 2-week placebo washout period, a 2-week titration phase (in which doses were increased 
as tolerated to a daily maximum of 60 mg buspirone or 250 mg clomipramine), and a 4-week dose 
maintenance phase; subjects then received half the maximum tolerated dose for 4 days, followed by 3-1/2 
weeks of placebo. Although the study was conducted in a crossover fashion, with the alternate treatment 
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given after the 3-1/2 week placebo washout, the trial results were analyzed as a parallel design because 
subjects did not return to baseline status by the beginning of the second active treatment period. The 
authors reported similar efficacy of the 2 active treatments, with at least half of the patients in each group 
evidencing a minimum of 20% improvement in several measures of OCD and one of depression. However, 
the small sample size may have obscured differences in efficacy. The authors noted that response was not 
correlated with dose of clomipramine (mean 225 +/- 49 mg/day) or of buspirone (mean 58 +/- 7 mg/day), or 
with previous use of benzodiazepines. Buspirone warrants further study as a possible treatment for OCD. 

 
4.6.E   Citalopram 

 
4.6.E.1   Depression 

a)  Clomipramine (a tricyclic antidepressant with potent 5-HT reuptake inhibiting properties) 150 milligrams 
once daily was statistically superior to citalopram 40 milligrams once daily in the treatment of endogenously 
depressed patients in a 5-week double-blind study (n=75). Clomipramine appeared to have a faster onset 
and was particularly more effective in improving sleep disturbances, although other depressive symptoms 
were also improved to a greater degree with this agent compared to citalopram. In the subgroup of patients 
with nonendogenous depression in this study (n=27), a similar trend was observed in favor of clomipramine; 
however, the number of patients treated was too small to enable an effective comparison. Orthostatic 
symptoms, dry mouth, and perspiration were seen only with clomipramine, whereas nausea, vomiting, and 
headache were more common with citalopram (Anon, 1986). Flaws in this study were that fixed doses of 
each agent were employed and the duration of 5 weeks may have been too short. The onset of full 
antidepressant effects of citalopram may take 5 to 6 weeks. Titrating the dose of each agent based on 
clinical response would enable a more effective comparison in that optimal doses for specific patients could 
be achieved. A further comparison of these agents with flexible dosing regimens is warranted. 

4.6.E.2   Efficacy 
a)  A small, 5-week, double-blind study reported significant orthostatic hypotensive effects (systolic 
pressure) in depressed patients treated with clomipramine 150 milligrams once daily but not citalopram 40 
milligrams once daily. Diastolic blood pressure was also significantly reduced, although to a lesser extent, 
with clomipramine, whereas this change did not occur in citalopram-treated patients (Christensen et al, 
1985). 
b)  Similar findings were reported in a clinical efficacy comparison of clomipramine and citalopram (Anon, 
1986), and these results are consistent with other clinical data suggesting the lower propensity of citalopram 
to induce cardiovascular effects compared to tricyclic antidepressants (Milne & Goa, 1991). 

 
4.6.F   Desipramine 

Autistic disorder 

Diabetic neuropathy 

Nail biting 

Obsessive-compulsive disorder 

Paraphilia 

Trichotillomania 

 
4.6.F.1   Autistic disorder 

a)  Clomipramine was superior to both desipramine and placebo for treatment of autistic behavior such as 
stereotypies, anger, and compulsive, ritualized behavior. Clomipramine and desipramine were both superior 
to placebo, and had equivalent effects in reducing hyperactivity of patients with autistic disorder (Gordon et 
al, 1993). 

 
4.6.F.2   Diabetic neuropathy 

a)  Clomipramine and desipramine both significantly reduced symptoms of diabetic neuropathy as 
determined by investigators and self-rating compared to placebo (Sindrup et al, 1990). In this double-blind, 
placebo-controlled, 3-way crossover study, 19 patients were randomized to 2 weeks of treatment with oral 
desipramine 50 or 200 milligrams/day, clomipramine 50 or 75 milligrams/day, or placebo. Washout between 
treatment periods was not mentioned. Both agents significantly reduced neuropathy symptoms (pain, 
paresthesia, dysesthesia, numbness, nightly deterioration, and sleep disturbances) compared to placebo. 
No significant difference between active treatments was observed. The most common adverse events, 
which occurred with equal frequency in each active treatment group, included dry mouth, sweating, 
orthostatic dizziness, and fatigue. 
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4.6.F.3   Nail biting 

a)  Clomipramine was superior to desipramine in the treatment of onychophagia in a 10-week, double-blind, 
crosover study. Of the 25 patients enrolled, only 14 complete the study perhaps due to lack of other 
psychiatric disturbance (Leonard et al, 1991a). 

 
4.6.F.4   Obsessive-compulsive disorder 

a)  Clomipramine was significantly more effective than desipramine for treating obsessive compulsive 
disorder. In a 10-week, double-blind, crossover study forty-eight children and adolescents (ages 6 to 18 
years) received clomipramine (mean dose 150 milligrams/day) then desipramine (153 milligrams/day). Sixty-
four percent of the patients who received clomipramine for the first time demonstrated a relapse during 
desipramine therapy. None of the subjects studied exhibited a greater than 20% improvement as measured 
by the Global OCD Scale during a 2-week, single-blind trial before receiving active treatment. Unlike 
desipramine, clomipramine decreased obsessive compulsive ratings and depression ratings measured on 
the Hamilton and NIMH Depression scales (Leonard et al, 1989). 
b)  Oral clomipramine was superior to desipramine in a comparative, crossover, double-blind study in 
childhood obsessive-compulsive disorder (Leonard et al, 1989). Twenty-one adolescents were treated for 5 
weeks with each drug in increasing doses to a maximum of 3 mg/kg. The results showed a striking 
superiority of clomipramine over desipramine and the clinical effects were not attributed to a nonspecific 
antidepressant effect. In a group of 26 obsessive compulsive patients on clomipramine who entered a 
double-blind drug substitution study using desipramine, clomipramine was superior to desipramine (Leonard 
et al, 1991). 

 
4.6.F.5   Paraphilia 

a)  Clomipramine and desipramine had similar efficacy in the treatment of paraphilias in a small, double-
blind, crossover study. Eight of 15 patients completed the study in which each patient received a mean 
maximal daily dose of clomipramine 162.5 milligrams (range 75 to 250 mg) and desipramine 212.5 
milligrams (range 100 to 250 mg) for 5 weeks after a 2-week placebo phase. Four of the 8 were also 
clinically depressed, and there was a great deal of variety in the paraphilias demonstrated by this patient 
population. As measured by the Schedule for Affective Disorders and Schizophrenia, Lifetime Version, 
severity of paraphilic symptoms were significantly decreased by both clomipramine (p less than or = 0.005) 
and desipramine (p less than or = 0.002) as compared with placebo (Kruesi et al, 1992). 

 
4.6.F.6   Trichotillomania 

a)  Clomipramine was superior to desipramine in the treatment of trichotillomania (hair pulling) during a 10-
week, double-blind, crossover study involving 13 women (Swedo et al, 1989). In this study, capsules 
containing 50 mg of either clomipramine or desipramine were administered; initial doses were 50 milligrams 
daily, increasing over 3 weeks to a maximum dose of 3 milligrams/kilogram/day (250 mg daily). Mean 
maximal doses were 180 mg daily for clomipramine and 173 mg daily for desipramine. Clomipramine was 
superior to desipramine by a physician's rating scale and a trichotillomania-impairment scale. Symptom 
severity was reduced more with clomipramine as compared to desipramine and clomipramine patients were 
better able to resist the urge to pull hair as opposed to desipramine patients. Clomipramine appears to be a 
specific antitrichotillomanic agent; this disorder may be related to an obsessive-compulsive disorder. 

 
4.6.G   Diazepam 

 
4.6.G.1   Agoraphobia 

a)  Clomipramine was significantly superior to diazepam in the treatment of 33 agoraphobic patients during a 
12-week, multicentered, randomized, double-blind study (Allsopp et al, 1984). The patients were diagnosed 
with agoraphobia or social phobia of at least a 1-month duration. Both drugs were administered orally in low 
doses initially; the doses were then increased to 25 to 150 milligrams in 3 divided daily doses for 
clomipramine and to 10 to 30 milligrams in 3 divided daily doses of diazepam. Headaches were experienced 
more in the diazepam group, while dry mouth and drowsiness were more prevalent in the clomipramine 
group. By the end of the study, clomipramine demonstrated significant improvement over diazepam in total 
scores for situational anxiety, interference in life-style, and accompanied travel distance on an agoraphobia 
inventory. 

 
4.6.H   Dixyrazine 

 
4.6.H.1   Panic disorder 

a)  Dixyrazine plus clomipramine was more effective than clomipramine alone in reducing the number of 
panic attacks. In a 12-week study, 45 patients with panic attacks (with or without agoraphobia) were treated 
with clomipramine titrated up to 250 milligrams (mg) per day plus either dixyrazine 50 mg per day or 
placebo. Patients treated with dixyrazine plus clomipramine showed a larger reduction in the Hamilton 
Anxiety Rating Scale (HARS-P) scores for panic attacks from week 6 to week 12 than the patients in the 
placebo group (p less than 0.05). The reduction of the number of panic attacks and the increase in patients 
daily functioning were also significantly greater in the dixyrazine- clomipramine group (p less than 0.05) 
(Feet & Gotestam, 1994). 
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4.6.I   Dothiepin 

 
4.6.I.1   Depression 

a)  Although dothiepin and clomipramine were equally capable of diminishing depressive symptoms in a 
randomized, double-blind, parallel-group comparison of the two tricyclic antidepressants over 6 weeks, 
adverse events affected 50% more patients in the clomipramine group (n=45) than in the dothiepin group 
(n=47), and overall more than one-quarter of patients in the clomipramine group withdrew because of such 
adverse effects as dry mouth, dizziness, and somnolence (Welch et al, 1997). 

 
4.6.J   Doxepin 

 
4.6.J.1   Dysthymia 

a)  Results were equivocal in a study that compared clomipramine and doxepin (75 milligrams/day of either) 
in a group of 66 patients with neurotic depression. Patient-rated measures did not show a superior agent. 
Clomipramine was rated better by physician-rated measures. There were no significant differences in side 
effects (Kornhaber & Horwitz, 1984). 
b)  Doxepin (25 milligrams three times a day) and clomipramine (25 milligrams three times a day), were 
more effective than L-tryptophan (500 mg three times a day) in 42 neurotically-depressed patients. The 
findings of the study were that doxepin and clomipramine resulted in more responses than L-tryptophan, 
therapeutic blood levels of clomipramine and doxepin were much smaller than those found in endogenously 
depressed patients, that responders had a significantly higher blood level of the two than non-responders at 
21 days, and that the response to clomipramine, but not doxepin, parallelled its accumulation in the blood. 
(Linnoila et al, 1980). 

 
4.6.K   Fluoxetine 

 
4.6.K.1   Obsessive-compulsive disorder 

a)  Treatment with fluoxetine (FLX) was compared with treatment with clomipramine (CMI) in two groups of 
patients with obsessive compulsive disorder (OCD) using two different experimental designs. In the first 
group of 11 patients with OCD studied using a randomized, double-blind, crossover design, treatment with 
FLX (20 to 80 milligrams/d) for 10 weeks was found to produce therapeutic effects similar to that obtained 
with CMI (50 to 250 milligrams/d) for 10 weeks. There were significantly fewer total side effects reported 
during FLX than CMI treatment. Drug tapering and placebo substitution in the 4-week crossover interval 
phase led to substantial relapses in OCD symptoms and depression. In addition, response to the second 
drug took as long as response to the first drug, despite a putative common mechanism of action of serotonin 
uptake inhibition. A second group of 21 patients with OCD that had been previously stabilized on CMI with at 
least partial benefit were crossed over to FLX in double blind fashion. After 10 weeks of FLX, most patients 
manifested behavioral rating scores of OCD and depressive symptoms that were comparable with pre-
crossover ratings completed during CMI treatment. A significant exacerbation in OCD and depression 
ratings as well as a similar lag in therapeutic efficacy were also noted in this second cohort of patients with 
OCD. Platelet serotonin concentrations were reduced 95% during both CMI and FLX treatment periods. 
These results suggest that FLX may represent a viable alternative to CMI in the treatment of OCD, although 
more studies with larger sample sizes are needed (Pigott et al, 1990). 
b)  Clomipramine (CMI) and fluoxetine (FLX) were shown to be equally effective in the treatment of 120 
patients with DSM-III major unipolar depressive disorder over a 6-week period. Adverse effects were more 
frequent with CMI. Those that did occur with FLX tended to disappear during the course of the study 
(Noguera et al, 1991). 

 
4.6.L   Fluvoxamine 

Anxiety 

Cataplexy 

Depression 

Obsessive-compulsive disorder 

Panic disorder 

 
4.6.L.1   Anxiety 

a)  Fluvoxamine and clomipramine were comparable in reducing anxiety symptoms in patients with 
agoraphobia with panic attacks (APA), generalized anxiety disorders (GAD), and obsessive-compulsive 
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disorders (OCD) as classified by DSM-III during a randomized, double-blind study (Westenberg et al, 1987). 
Of the 50 patients in this study, 39 diagnosed with APA, 5 with GAD, and 6 with OCD. Patients were 
randomly assigned to receive either clomipramine, up to 150 milligrams/day, or fluvoxamine, up to 100 
milligrams/day, for the 6-week study. Both drugs demonstrated significant improvement in anxiety symptoms 
after drug therapy when compared to pretreatment. 

 
4.6.L.2   Cataplexy 

a)  Both fluvoxamine and clomipramine improved cataplexy, but not narcolepsy, in 18 patients with these 
diseases during a cross-over study (Schachter & Parkes, 1980). It was not revealed if either the patients or 
researchers were blinded to drug therapy. It should be noted that 15 of the 18 patients were receiving 
clomipramine 25 to 100 milligrams/daily at the start of the trial, and may have been accustomed to the 
adverse effects of clomipramine. Also, if the patients were not blinded to drug therapy, some patients may 
have associated more adverse effects with a new drug, fluvoxamine. Patients were randomly allocated to 
receive fluvoxamine or clomipramine for a 3-week interval. After a 1-week drug-free period, the patients 
crossed over to the other drug. The daily dosing range for both drugs ranged from 25 to 200 milligrams/day. 
All patients were clinically assessed by observers on 5 occasions. The observers' impression was that 
fluvoxamine caused a moderate reduction in the frequency of attacks of cataplexy and sleep paralysis in 
most subjects. Fluvoxamine abolished cataplexy in 4 patients and sleep paralysis in 2 patients; only 12 of 
the 18 patients completed the fluvoxamine-treatment period. The observers felt that clomipramine was more 
effective than fluvoxamine in preventing both cataplexy and sleep paralysis. Clomipramine abolished 
cataplexy in 4 patients and sleep paralysis in 5 patients. 

 
4.6.L.3   Depression 

a)  SUMMARY: Several double-blind, short-term studies have demonstrated fluvoxamine to be as effective 
as clomipramine in the treatment of depression (De Wilde et al, 1983; Klok et al, 1981). Anticholinergic 
adverse effects appear to be less common with fluvoxamine therapy. 
b)  Fluvoxamine and clomipramine were compared for antidepressant activity in a 6-week, randomized, 
double-blind study of 43 outpatients with major depression (De Wilde et al, 1983). Oral fluvoxamine 100 to 
300 milligrams or oral clomipramine 50 to 150 milligrams was administered once daily in the evening. 
Assessments of the HAM-D (Hamilton Rating Scale for Depression) during the study and at the end failed to 
demonstrate any significant differences in antidepressant activity between the 2 drugs. The incidence of 
anticholinergic adverse effects were slightly more significant in the clomipramine-treated group. 
c)  Clomipramine and fluvoxamine appeared to be equally effective in the treatment of depression for 36 
female inpatients during a 4-week, randomized, double-blind study (Klok et al, 1981). Patients were 
randomized to receive either oral clomipramine or oral fluvoxamine 50 milligrams 3 times daily. Diazepam 10 
to 30 mg/day for severe agitation and/or anxiety was the only other psychotropic agent administered. 
Significant improvements in the Hamilton Rating Scale for Depression, the Clinical Global Impression, and 
the Zung Self-Rating Depression scale were seen in both treatment groups. Anticholinergic adverse effects 
appeared more frequently in the clomipramine-treated patients, while gastrointestinal effects were more 
prevalent in the fluvoxamine group. 
d)  Fluvoxamine and clomipramine appeared to have similar clinical efficacy in the treatment of endogenous 
depression for 30 unipolar and bipolar inpatients during a 4-week, randomized, double-blind study (De Wilde 
et al, 1983). Both drugs were administered orally in doses of 150 to 300 milligrams/day in 3 divided doses. 
At the end of the study, the fluvoxamine-treated patients demonstrated a 73% improvement on the Hamilton 
Rating Scale for Depression, while the clomipramine-treated patients had a 62% improvement. In the bipolar 
patients, 3 of 4 on fluvoxamine responded, while only 1 of 5 on clomipramine demonstrated a good 
response on the CGI Global Change Scale. Overall, the differences in efficacy between the 2 drugs were not 
statistically significant. Adverse anticholinergic effects were significantly more prevalent in the clomipramine-
treated group. 
e)  Both clomipramine and fluvoxamine produced significant improvements on the Hamilton Rating Scale for 
Depression (HAM-D) in 32 patients with mixed depression during a 4-week, randomized, double-blind study 
(Dick & Ferrero, 1983). The average daily dosage was 130 milligrams and 132.8 milligrams for fluvoxamine 
and clomipramine, respectively. The mean percentage improvement on the HAM-D for the fluvoxamine-
treated patients was 63.8%, and for the clomipramine-treated patients it was 66.3%. 

 
4.6.L.4   Obsessive-compulsive disorder 

a)  Fluvoxamine (150 to 125 milligrams/day) and clomipramine (100 to 250 milligrams/day were equally 
effective in the treatment (10 weeks) of 66 outpatients with obsessive compulsive disorder. Both treatments 
were well-tolerated. Fluvoxamine produced fewer anticholinergic adverse effects and caused less sexual 
dysfunction than clomipramine, but caused more headache and insomnia (Freeman et al, 1994). under 
OBSESSIVE COMPULSIVE DISORDER add: 
b)  In a randomized, double-blind study of 26 patients with obsessive compulsive disorder without comorbid 
diseases, fluvoxamine and clomipramine, each titrated from an initial dose of 50 milligrams (mg) in the 
evening up to a maximum of 300 mg daily within two weeks, were equally effective (38% improvement over 
baseline with fluvoxamine versus 40% for clomipramine). Efficacy was assessed according to the Yale-
Brown Obsessive Compulsive Scale and Clinical Global Impression Scale. Fluvoxamine was better 
tolerated, with less anticholinergic adverse effects while clomipramine had a quicker onset of action. Further 
studies are needed to demonstrate a time-related effect that might differentiate these drugs (Milanfranchi et 
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al, 1997). 
 
4.6.L.5   Panic disorder 

a)  Clomipramine (10 milligrams (mg) for three days and 20 mg for four days) and fluvoxamine (50 mg/day 
for seven days) were both effective in decreasing the hypersensitivity to 35% carbon dioxide, supporting the 
serotonergic effect of these drugs to decrease panic attacks through modification of carbon dioxide 
sensitivity. Thirty-nine panic disorder patients were enrolled in a double-blind, randomized, placebo-
controlled study, where each patient was given the 35% carbon dioxide challenge on days 0, 3, and 7. 
Patients on clomipramine and fluvoxamine showed significant reduction in sensitivity over placebo after 
seven days as seen by the percent change on a visual analogue for anxiety scale (p=0.027) (Perna et al, 
1997). 

 
4.6.M   Haloperidol 

 
4.6.M.1   Autistic disorder 

a)  Among subjects who completed full therapeutic trials of haloperidol and clomipramine for treatment of 
autistic disorder, the two drugs were comparable; however, haloperidol was superior to clomipramine on an 
intent-to-treat basis, because of the large proportion of patients who were unable to complete clomipramine 
treatment due to side effects and behavior problems. In a double- blind, placebo-controlled crossover study, 
36 subjects with a DSM- IV diagnosis of autism were given placebo, haloperidol, and clomipramine for 
periods of 7 weeks each. Clomipramine was begun at 25 milligrams (mg) at bedtime for 2 days and 
increased to 25 mg twice a day for 2 days, 25 mg 3 times a day for 2 days, and finally 50 mg twice a day. 
Haloperidol was begun at 0.25 mg at bedtime for 2 days and increased to 0.25 mg twice a day for 2 days, 
0.25 mg 3 times a day for 2 days, and finally 0.5 mg twice a day. For both drugs, adjustments of the final 
dose could be made as clinically indicated. During week 7 of each period, drug dosages were tapered in 
preparation for the next treatment. Percentages of subjects completing each trial were 70% for haloperidol, 
38% for clomipramine, and 66% for placebo. In the haloperidol trials, 7 of 10 discontinuations were for side 
effects (fatigue or lethargy, dystonia, depression) and the remainder for behavior problems. With 
clomipramine, 12 of 20 discontinuations were for side effects (fatigue or lethargy, tremors, tachycardia, 
insomnia, diaphoresis, nausea or vomiting, and decreased appetite) and the remainder for behavior 
problems. In the placebo trials, 10 of 11 discontinuations were for behavior problems. On an intent-to-treat 
basis, significant improvement in irritability (p less than 0.05) and hyperactivity (p less than 0.05) was seen 
with haloperidol only (versus baseline). No differences among treatments were observed for stereotypic 
behavior, lethargy, or inappropriate speech. When data only from patients completing full therapeutic trials 
were assessed, both haloperidol and clomipramine were superior to baseline with regard to irritability and 
stereotypy (Remington et al, 2001). 

 
4.6.N   Imipramine 

Depression 

Obsessive-compulsive disorder 

 
4.6.N.1   Depression 

a)  Clomipramine was as effective as imipramine in treating depression in 24 patients during a 44-day, 
randomized, double-blind study (McClure et al, 1973). The patients were diagnosed with psychotic 
depression independently by 2 psychiatrists. Oral imipramine or oral clomipramine was administered 3 times 
daily in 50 milligrams doses. Throughout the study periodic assessments using the Hamilton Depression 
Rating Scale and the Beck Depression Inventory demonstrated a significant reduction in depression from 
baseline for both drugs; however, a significant difference in antidepressant effects between drugs could not 
be seen. Minor and transient anticholinergic adverse effects were noted in all patients and included blurred 
vision, dry mouth, increased sweating, hand tremor, and dizziness. Three patients dropped out of the study, 
but none of these was due to adverse effects. 

 
4.6.N.2   Obsessive-compulsive disorder 

a)  SUMMARY: Clomipramine is superior to imipramine in the treatment of obsessive-compulsive disorder. 
b)  Oral clomipramine was slightly superior to oral imipramine in improving symptoms of obsessive-
compulsive disorder (Volavka et al, 1985). A 12-week, double-blind study of 23 patients according to DSM-III 
with secondary depression diagnosed was conducted to compare the 2 drugs. Both drugs were started at 50 
milligrams/day; this was gradually increased to 300 mg/day as tolerated. Seven patients did not complete 
the study: 4 because of adverse effects (2 from each group), 2 because of unsatisfactory therapeutic 
response with imipramine, and 1 for no apparent reason. Both drugs produced improvement in depressive 
symptoms; however, only clomipramine demonstrated improvement in obsessive symptoms when compared 
to baseline. Typical anticholinergic adverse effects were experienced by both treatment groups with no 
significant differences between the two. It is difficult to accurately evaluate the clinical response in this study 
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because of the small number of patients and the methods used for statistical analysis. 
c)  Both oral clomipramine and oral imipramine were effective in improving symptoms in obsessive-
compulsive disorder patients who met DSM-III criteria (Mavissakalian et al, 1985). The study was a 12-
week, double-blind trial that compared the efficacy of clomipramine and imipramine in treating obsessive-
compulsive disorders. Both drugs were begun at 25 to 50 milligrams/day; this was increased to 300 mg/day 
as tolerated. At the end of the trial, the mean daily dose of both drugs was 220 mg. Two of 3 clomipramine-
treated patients and 2 of 5 imipramine-treated patients were classified as responders. For both drugs, 
maximal improvement in depression was evident at 4 weeks, while maximal improvement in obsessive-
compulsive symptoms was not seen until 8 weeks. The responders also had higher pretreatment depression 
scores than did nonresponders, which corresponded with the results of another study (Marks et al, 1980). 
Because of the small sample size, differences (n=8) in efficacy between clomipramine and imipramine could 
not be determined. 
d)  The relationship between the antiobsessional and antidepressant effects of tricyclic drugs was studied in 
primary obsessive-compulsive disorder. Study 1 consisted of a controlled 12-week trial with clomipramine 
(n=7) and placebo (n=5); study 2 analyzed the pooled data from 15 uniformly selected patients who were 
treated with either clomipramine or imipramine. Although the antiobsessional and antidepressant effects of 
the drugs covaried, antidepressant action was not a prerequisite for antiobsessional effects. Clomipramine, 
and probably imipramine, possess specific antiobsessive effects that are at least partially independent of the 
antidepressant effects (Mavissakalian et al, 1985). 

 
4.6.O   Lithium 

 
4.6.O.1   Depression 

a)  The effects of lithium and clomipramine (CMI) on signs and symptoms were compared in 22 patients with 
major depression (Linder et al, 1989). They also compared effects of the two drugs on serum calcium and 
magnesium. Evaluation of response using the Comprehensive Psychopathological Rating Scale (CPRS) 
and side effects was made after a 5 to 7 day placebo period, at 2 weeks and at 4 weeks of treatment. After 2 
weeks of treatment, the rated scores dropped for more than half of the CPRS items. After 4 weeks, the 
scores for all but one item were reduced in both groups and after 4 weeks global scores were also reduced. 
There was no significant difference between lithium patients and CMI patients in response at 2 and 4 weeks. 
Lithium treatment was associated with fluctuations in calcium and magnesium levels in plasma but there 
were no changes in CMI patients. Serum prolactin increased during CMI treatment but was unaffected by 
lithium treatment. There was no correlation between rating scores and drug blood levels, serum prolactin, 
calcium or magnesium. 

 
4.6.P   Lofepramine 

 
4.6.P.1   Depression 

a)  A meta-analysis of 4 studies comparing lofepramine (n=79) with clomipramine (n=79) concluded that 
lofepramine was superior to clomipramine in efficacy and tolerance (Kerihuel & Dreyfus, 1991). Overall, 
there was a significant difference between the number of lofepramine-treated patients (62%) and 
clomipramine-treated patients (37%) who improved during the 6-week trials. Fewer patients reported side 
effects with lofepramine than clomipramine (54% vs 65%; p less than 0.15). Lofepramine doses ranged from 
70 to 210 milligrams/d, and clomipramine doses ranged from 50 to 150 milligrams/d. 
b)  Oral lofepramine 70 milligrams twice daily was slightly superior to oral clomipramine 50 milligrams twice 
daily in a 6-week, randomized, double-blind study involving 60 depressed patients. Lofepramine-treated 
patients demonstrated a significantly greater improvement on the Hamilton Depression Scale than 
clomipramine by the end of the study. Statistical significance between the 2 drugs could not be determined 
in the Self-Rating Depression Scale. Typical mild anticholinergic effects were experienced by both groups, 
with no significant differences between the drugs (Dimitriou et al, 1984). 

 
4.6.Q   Maprotiline 

Depression 

Pain, Idiopathic 

 
4.6.Q.1   Depression 

a)  Maprotiline and clomipramine were equally effective in a 4-week, randomized, double-blind study in 12 
depressed patients (Ridges, 1977). All patients were endogenously depressed; however, diagnosis criteria 
was not discussed. Both drugs were started orally at 75 milligrams/day; this was increased to 225 mg/day 
after 2 weeks if 150 mg/day was inadequate. The Hamilton Depression Rating Scale was used to assess 
therapeutic efficacy. At the end of the study, both drugs improved depression symptoms to a similar degree 
and no difference in efficacy could be distinguished. The clomipramine-treated patients appeared to improve 
sooner than the maprotiline-treated patients. Adverse effects were generally mild and similar for both drugs: 
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dry mouth, constipation, and tremor. Because of the small number of patients and short duration of the 
study, further studies are required to adequately compare the 2 drugs in the treatment of depression. 

 
4.6.Q.2   Pain, Idiopathic 

a)  Oral clomipramine (mean 97 milligrams/day) was more effective in reducing the overall idiopathic pain 
syndrome symptoms than oral maprotiline (mean 100 milligrams/day) during a 6-week, randomized, double-
blind study of 52 patients (Eberhard et al, 1988). An overall improvement was seen in 63% of the 
clomipramine-treated patients and in only 36% of the maprotiline-treated patients. Clomipramine produced 
improvements in pain, memory disturbances, concentration difficulties, inner tension, sadness, and bodily 
discomfort. The most common adverse effect for both drugs was dry mouth, while sweating was more 
prevalent with clomipramine. Eight clomipramine patients withdrew from the study because of adverse 
effects compared to only 1 maprotiline-treated patient. 

 
4.6.R   Metoprolol 

 
4.6.R.1   Migraine 

a)  Metoprolol, in oral doses up to 100 milligrams/day, was superior to oral clomipramine (up to 100 
milligrams/day) and placebo in 63 migraine headache sufferers during a 16-week, randomized, double-blind, 
crossover study (Langohr et al, 1985). All patients were diagnosed with common or classic migraines 
according to the Ad Hoc Committee on Classification of Headache. The drugs were administered at 4-week 
intervals, with 4-week washout periods before crossover. Metoprolol was the only agent that significantly 
reduced both the frequency and duration of migraine attacks. When compared to placebo, clomipramine had 
no influence on migraine attacks. Adverse effects from clomipramine caused 18 patients to discontinue 
treatment. The most commonly reported adverse effects with clomipramine included insomnia, sweating, 
tiredness, and constipation. 

 
4.6.S   Mianserin 

Depression 

Headache 

Pain 

 
4.6.S.1   Depression 

a)  SUMMARY: Comparative clinical trials with mianserin and clomipramine fail to demonstrate any 
significant differences in antidepressant activity. Clomipramine may produce more adverse effects than 
mianserin. 
b)  Oral mianserin 60 mg daily and oral clomipramine 150 mg daily were compared for antidepressant 
activity during a 4-week, multicenter, randomized, double-blind study of 145 depressed patients (Pinder et 
al, 1980). At the end of the trial, both drugs produced significant but indistinguishable improvement in 
depression. The clomipramine patients demonstrated a slightly significant increase in adverse effects that 
were mild and included dry mouth, hypotension, and tremor. Ten patients, 4 on mianserin and 6 on 
clomipramine, did not complete the study because of drug-related problems; these included adverse effects, 
clinical deterioration, and increased suicidal risk. 
c)  A 5-week, randomized, double-blind study compared the safety and efficacy of mianserin and 
clomipramine in 42 patients with primary unipolar depression according to the International Classification of 
Diseases (Anon, 1968; Levin, 1982). Patients were started on either oral mianserin 30 milligrams or oral 
clomipramine 75 milligrams once daily; both doses were doubled beginning in the second week. Both 
groups demonstrated significant improvement in depression symptoms; however, the mianserin group 
demonstrated slightly more improvement after 5 weeks of therapy. Adverse effects were similar in both 
groups, but more prevalent in the clomipramine group, and included dry mouth, tremor, tachycardia, 
dizziness, excitement, and nasal congestion. Tachycardia and excitement were only present in the 
clomipramine group. One mianserin patient and 5 clomipramine patients withdrew from the study because of 
adverse effects. 
d)  The antidepressant activity of oral mianserin 30 to 60 milligrams daily and oral clomipramine 75 to 150 
milligrams daily was compared in 62 mildly depressed patients during a 4-week, randomized, double-blind 
study (Dunbar et al, 1985). No significant difference in antidepressant activity could be demonstrated 
between the 2 drugs. Similar anticholinergic adverse effects were experienced by both groups; however, 
clomipramine patients reported more tremor, dry mouth, tachycardia, and dizziness and 2 withdrew from the 
study because of adverse effects. 

 
4.6.S.2   Headache 

a)  Mianserin, clomipramine, and placebo were studied in a double-blind, parallel group comparison 
involving 82 patients with chronic tension headaches. Both mianserin and clomipramine produced 
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improvements in pain scores in light of a significant placebo response after 6 weeks of therapy with either 
oral clomipramine 75 to 150 milligrams/day or mianserin 30 to 60 milligrams/day (Langemark et al, 1990). 

 
4.6.S.3   Pain 

a)  No significant difference was found among oral clomipramine (75 to 150 milligrams/day), mianserin (30 to 
60 milligrams/day), and placebo in a study of 253 patients with chronic idiopathic pain syndrome. 
Improvement rate was about 40% after 6 weeks when using a 50% or better reduction in pain level. In 
patients who fulfilled checklist criteria for minor-to-major depression (30% of patients), clomipramine was 
superior to mianserin and placebo, with an improvement rate of 75% after 7 weeks. Both mianserin and 
clomipramine were superior to placebo in patients with low back pain. No difference among the 3 treatments 
was found in patients with burning mouth syndrome or abdominal pain (Loldrup et al, 1989). 

 
4.6.T   Milnacipran 

 
4.6.T.1   Depression 

a)  Milnacipran offers no efficacy advantage over tricyclic antidepressants. Milnacipran 50 to 100 mg twice 
daily has been comparable to or less effective than imipramine 100 to 150 mg daily, amitriptyline 150 mg 
daily, and clomipramine 75 to 150 mg daily in the treatment of major depressive disorders; primary 
endpoints were improvements on the Hamilton and Montgomery-Asberg scales (Tignol et al, 1998; Leinonen 
et al, 1997; Kasper et al, 1996; Anon, 1997b; Von Frenckell et al, 1990; Ansseau et al, 1989). A more rapid 
onset of action has been observed with clomipramine and amitriptyline (Leinonen et al, 1997; Ansseau et al, 
1989). 
b)  Greater improvement of CGI-3 scores (therapeutic index, incorporating efficacy and tolerance) was 
reported with milnacipran in a manufacturer-prepared meta analysis of tricyclic antidepressant comparative 
trials (Anon, 1997b; Kasper et al, 1996), and this appears in manufacturer product information. However, 
statistical significance between treatments was not demonstrated (Anon, 1997b). 

 
4.6.U   Moclobemide 

 
4.6.U.1   Depression 

a)  SUMMARY: Clomipramine and moclobemide have been similarly effective in the treatment of 
depression; a faster onset of action and lower incidence of adverse effects have been reported with 
moclobemide in some studies. Drop-out rates due to clinical worsening and suicidality were more likely with 
moclobemide than clomipramine in one study. 
b)  Clomipramine in doses of 75 to 200 milligrams daily has been as effective as moclobemide 300 to 600 
milligrams daily in treating endogenous and non-endogenous depression in most controlled studies (Dierick 
et al, 1990; Civeira et al, 1990; Lecrubier & Guelfi, 1990). One study (Larsen et al, 1989) reported that 
moclobemide, imipramine, and placebo were all associated with similar clinical improvement in patients with 
non-endogenous depression. Lack of statistical superiority of these agents over placebo in this report may 
have been a reflection of the small number of patients treated (20 in each group). In a larger controlled trial 
(n=191), moclobemide and clomipramine produced similar and significant improvement in non-
endogenously depressed patients; however, placebo was not incorporated into this study (Stabl et al, 1989). 
c)  An advantage for moclobemide with regard to tolerability (particularly its lesser anticholinergic effects) 
was reported in some of these studies. However, a similar adverse effect profile for moclobemide and 
clomipramine emerged in others (Civeira et al, 1990). 
d)  The onset of antidepressant effect was quicker with moclobemide (10 days) as compared to 
clomipramine (13 days) in some studies (Lecrubier & Guelfi, 1990). 
e)  Antidepressant and adverse effects of moclobemide (MCB) (400 milligrams/day) and clomipramine (CMI) 
(150 milligrams/day) were compared in a double-blind, randomized, inpatient, fixed-dose study with weekly 
ratings and drug level measurements. After 1 week on single-blind treatment, 115 patients with major 
depression who met inclusion criteria were begun on active treatment for 6 weeks. MCB drop-outs (N=20) 
were primarily due to clinical worsening and suicidality (N=9) whereas CMI drop-outs were related primarily 
to adverse effects (N=6) with none due to clinical worsening. End-point analysis using the Hamilton 
Depression Scale showed a significant difference favoring CMI over MCB (Anon, 1993). 

 
4.6.V   Nortriptyline 

 
4.6.V.1   Pain 

a)  Twenty-four patients with central pain completed a randomized, crossover, placebo-controlled study of 
the efficacy and tolerability of clomipramine and nortriptyline. Results showed strong predominance of active 
drugs over placebo and a significantly more effective analgesic effect of clomipramine over nortriptyline. The 
analgesic effect of both tricyclic compounds is independent of any antidepressant effect (Panerai et al, 
1990). 

 
4.6.W   Oxaprotiline 

 
4.6.W.1   Depression 

a)  Oral oxaprotiline 150 milligrams/day and oral clomipramine 150 milligrams/day were compared for 
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efficacy in the treatment of 38 depressed patients during a 4-week, randomized, double-blind study 
(Wolfersdorf et al, 1987). All patients were diagnosed as having either endogenous or psychogenous 
(psychotic) depression according to ICD (International Classification of Diseases) criteria and were divided 
equally between the 2 drug therapy groups. After 2 weeks of therapy, both drugs demonstrated equal 
improvement in depression as assessed by a trained therapist; however, after 4 weeks, the clomipramine 
group was slightly more improved as determined by the Hamilton Depression Rating Scale and the Self-
Rating Scale of Depression. Adverse effects were generally mild and similar for both drugs; they included 
tremor, sweating, agitation, headaches, and dizziness. Three patients withdrew from the study: 1 from each 
group due to perceived lack of efficacy and the third due to a venous thrombosis that was not felt to be drug-
related. 

 
4.6.X   Paroxetine 

Depression 

Obsessive-compulsive disorder 

 
4.6.X.1   Depression 

a)  In a large (n=1002) clinical trial, treatment with paroxetine or clomipramine produced similar decreases in 
anxiety and depression scores; however, adverse effects occurred in significantly (p=0.025) more patients 
treated with clomipramine than paroxetine (Ravindran et al, 1997). Statistically significant differences 
between treatments were NOT found on the Montgomery-Asberg Depresssion Rating Scale (MADRS) or 
Clinical Anxiety Scale (CAS), but a trend in favor of paroxetine was observed for the Clinical Global 
Impressions (CGI) score at 6 and 12 weeks (p=0.015). Patients entered into this trial had depression with 
anxiety which was treated in a primary care setting. Paroxetine 20 milligrams (mg) daily was used initially 
but the protocol permitted an increase to 40 mg daily, if needed, after 4 weeks. Clomipramine titration 
proceeded as follows: (1) 25 mg in the evening for 3 days; (2) 50 mg in the evening for 4 days; (3) 75 mg 
daily (25 mg in the morning and 50 mg in the evening); and (4) after 4 weeks, the dose could be increased 
to 150 mg/day. Based on this study, paroxetine and clomipramine have comparable efficacy but the 
incidence of adverse effects (AE) including serious AE is lower in patients treated with paroxetine. 
b)  Paroxetine 30 milligrams once daily was as effective as clomipramine 25 milligrams three times daily in 
the treatment of major depressive disorder in a 6-week, double-blind study involving 79 elderly patients (60 
years of age or older) (Guillibert et al, 1989). Anticholinergic effects and somnolence occurred to a greater 
degree with clomipramine, whereas nausea and vomiting were observed more frequently with paroxetine. 
c)  Clomipramine demonstrated a significantly better therapeutic effect than paroxetine using categorical 
response measures and group averages of rating scores during a double-blind, randomized, inpatient study 
of 120 depressed patients (Anon, 1990). Patients were randomized to receive either paroxetine 30 
milligrams/day or clomipramine 150 milligrams/day for this 6-week study. At the end of week 4, 27 patients 
were rated as nonresponders and were terminated from the study. Of thses 27 patients, 23 were in the 
paroxetine group. 

 
4.6.X.2   Obsessive-compulsive disorder 

a)  In a 12-week, comparative study, paroxetine was as effective as clomipramine for treating obsessive 
compulsive disorder. Patients were randomly assigned to receive placebo (n=99), paroxetine 10 milligrams 
(mg) (n=201), or clomipramine 25 mg daily (n=99); the dose of active treatments was titrated to a maximum 
of 60 mg and 250 mg for paroxetine and clomipramine, respectively. No statistically significant differences 
were found in the primary efficacy measures, the Yale-Brown Obsessive-Compulsive Scale or the National 
Institute of Mental Health Obsessive-Compulsive Scale, between paroxetine or clomipramine; however, both 
drugs were significantly better than placebo. Adverse effects requiring treatment withdrawal occurred in 
fewer patients treated with paroxetine (9%; p=0.033) than clomipramine (17%). Limitations of the study are 
the relatively short duration, and the potential loss of blinding due to differences in adverse effects (Zohar et 
al, 1996). 

 
4.6.Y   Pentazocine 

 
4.6.Y.1   Postoperative pain 

a)  Clomipramine was as effective as pentazocine for relieving postoperative pain. Forty patients (30 to 50 
years old) received either intramuscular clomipramine 50 mg or pentazocine 30 mg a half an hour after the 
end of anesthesia for hysterectomies or laparotomies. No significant difference was observed between 
either agent for analgesia (Tiengo et al, 1987). 

 
4.6.Z   Phenelzine 

 
4.6.Z.1   Obsessive-compulsive disorder 

a)  Clomipramine and phenelzine had similar efficacy in a double-blind clinical trial conducted in 30 patients 
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suffering from DSM-III obsessive-compulsive disorder. The study period was 12 weeks and the maximum 
doses used (from the fifth week on) were 225 milligrams/d for clomipramine (14 patients) and 75 
milligrams/d for phenelzine (12 patients); four patients dropped out. Obsessive symptoms improved 
significantly in both drug groups, but there was no significant difference between groups. Depressive 
symptoms responded faster than obsessive symptoms (Vallejo et al, 1992). 

 
4.6.AA   Sildenafil 

 
4.6.AA.1   Premature ejaculation 

a)  According to a double-blind, randomized, cross-over study (n=31), as-needed SILDENAFIL was superior 
in the treatment of premature ejaculation compared with CLOMIPRAMINE, PAROXETINE, SERTRALINE, 
and PAUSE-SQUEEZE technique. Clomipramine, paroxetine, and sertraline had generally similar efficacy 
and safety. Paroxetine exhibited improved efficacy and satisfaction over pause-squeeze, while efficacy and 
satisfaction were similar to pause-squeeze for clomipramine and sertraline. Median intravaginal ejaculation 
latency time (IVELT) increased significantly to 4 minutes (min), 4 min, 3 min, 15 min, and 3 min from 
baseline 1 min for clomipramine, paroxetine, sertraline, sildenafil, and pause-squeeze, respectively (all p 
less than 0.0001). Paroxetine was superior to pause-squeeze with respect to IVELT (p=0.04) and sexual 
satisfaction (p=0.025). A significant positive correlation occurred between ejaculation latency and sexual 
satisfaction. No significant differences in adverse effects were found among the 4 drugs. Three patients 
dropped out due to side effects, including sildenafil (2) and clomipramine (1; also lack of efficacy in this 
patient). Three additional patients dropped out due to lack of efficacy related to clomipramine, paroxetine, 
sertraline, and/or pause-squeeze. Medications were administered as needed 3 to 5 hours before planned 
intercourse and not more than twice a week. Doses were clomipramine 25 milligrams (mg), paroxetine 20 
mg, sertraline 50 mg, and sildenafil 50 mg (Abdel-Hamid et al, 2001). 

 
4.6.AB   Venlafaxine 

 
4.6.AB.1   Depression 

a)  Venlafaxine 105 milligrams/day (average dose) tended to be more effective than clomipramine 105 
milligrams/day (average dose) for the treatment of depression in a 6-week study with 102 patients; however, 
the difference was not statistically significant (Holliday & Benfield, 1995). Patients were assessed using the 
Hamilton Depression Rating Scale, Montgomery-Asberg Depression Rating Scale, and the Clinical Global 
Impressions scale. Venlafaxine was associated with fewer anticholinergic side effects and a greater 
incidence of headache/nausea than clomipramine. 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antipsychotic 
Dibenzodiazepine 

2)  Dosing Information 
a)  Adult 

1)  Schizoaffective disorder - Suicidal behavior, Recurrent 
a)  initial, 12.5 mg ORALLY 1-2 times a day, then continued with daily dosage increments of 25-50 mg/day, 
if well-tolerated, to achieve a target dose of 300-450 mg/day (in 2-3 divided doses) by the end of 2 weeks 
b)  maintenance: dosage adjustments should be made no more than 1-2 times per week, in increments not 
to exceed 100 mg; MAX daily dosage is 900 mg/day 

2)  Schizophrenia, Treatment-resistant 
a)  initial, 12.5 mg ORALLY 1-2 times a day, then continued with daily dosage increments of 25-50 mg/day, 
if well-tolerated, to achieve a target dose of 300-450 mg/day (in 2-3 divided doses) by the end of 2 weeks 
b)  maintenance: dosage adjustments should be made no more than 1-2 times per week, in increments not 
to exceed 100 mg; MAX daily dosage is 900 mg/day 

3)  Schizophrenia - Suicidal behavior, Recurrent 
a)  initial, 12.5 mg ORALLY 1-2 times a day, then continued with daily dosage increments of 25-50 mg/day, 
if well-tolerated, to achieve a target dose of 300-450 mg/day (in 2-3 divided doses) by the end of 2 weeks 
b)  maintenance: dosage adjustments should be made no more than 1-2 times per week, in increments not 
to exceed 100 mg; MAX daily dosage is 900 mg/day 

b)  Pediatric 
1)  safety and effectiveness in pediatric patients have not been established 

3)  Contraindications 
a)  agranulocytosis or severe granulocytopenia, clozapine-induced, history; increased risk of subsequent episodes 
(Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
b)  concomitant use with other drugs having a known potential to cause agranulocytosis or suppress bone marrow 
function (Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
c)  hypersensitivity to clozapine or any other component of this drug (Prod Info CLOZARIL(R) oral tablets, 2008; Prod 
Info FAZACLO(R) orally disintegrating tablets, 2008) 
d)  myeloproliferative disorders, preexisting (Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally 
disintegrating tablets, 2008) 
e)  paralytic ileus, preexisting (Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating 
tablets, 2008) 
f)  severe central nervous system depression or comatose states from any cause; preexisting (Prod Info CLOZARIL
(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
g)  uncontrolled epilepsy or other predisposing factors, preexisting; may increase risk of seizure (Prod Info 
CLOZARIL(R) Tablets, 2005) 

4)  Serious Adverse Effects 
a)  Agranulocytosis 
b)  Bowel obstruction 
c)  Cardiac arrest 
d)  Colitis, Necrotizing 
e)  Death 
f)  Drug-induced eosinophilia 
g)  Fecal impaction 
h)  Gastrointestinal hypomotility 
i)  Hepatitis 
j)  Hyperglycemia 
k)  Ischemic bowel disease 
l)  Leukopenia 
m)  Myocarditis, 5 cases/100,000 patient years 
n)  Neuroleptic malignant syndrome 
o)  Neutropenia 
p)  Orthostatic hypotension 
q)  Pancreatitis 
r)  Paralytic ileus 
s)  Perforation of intestine 
t)  Pericardial effusion 
u)  Pulmonary embolism 
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v)  Respiratory arrest 
w)  Seizure 
x)  Sudden cardiac death 
y)  Syncope 
z)  Tardive dyskinesia 
aa)  Thrombocytopenia 
ab)  White blood cell finding, Decreased 

5)  Clinical Applications 
a)  FDA Approved Indications 

1)  Schizoaffective disorder - Suicidal behavior, Recurrent 
2)  Schizophrenia, Treatment-resistant 
3)  Schizophrenia - Suicidal behavior, Recurrent 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product 
Index) 
B)  Synonyms 

Clozapine 
C)  Physicochemical Properties 

1)  Molecular Weight 
a)  326.83 (Canada, 1997)  

2)  Solubility 
a)  Systemic: Very slightly soluble in water (Prod Info Clozapine, 98).  

 
 1.2   Storage and Stability 

A)  Oral route 
1)  Storage temperatures for clozapine tablets should not exceed 86 degrees F (30 degrees C) (Prod Info 
Clozaril(R), 2002). 
2)  Store clozapine oral disintegrating tablets at 25 degrees Celsius (77 degrees Fahrenheit) with excursions 
permitted to 15 to 30 degrees Celsius (59 to 86 degrees Fahrenheit) (Prod Info Fazaclo(TM), 2003). 

B)  Extemporaneous Formulation - Oral route 
1)  A 20-milligram per milliliter (mg/mL) suspension prepared from crushed tablets in a pediatric mixture base 
(containing syrup, carboxymethylcellulose, methylhydroxybenzoate and propylhydroxybenzoate) was found to be 
chemically stable for 18 days at room temperature. However, an expiration date of 7 days was recommended 
due to lack of microbial testing (Ramuth et al, 1996). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Geriatric Patients 

 
1.3.1   Normal Dosage 

Intramuscular route 

Oral route 

Parkinson's disease - Psychotic disorder 

Tardive dyskinesia 
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1.3.1.A   Intramuscular route 

1)  Short-term intramuscular administration of clozapine effectively managed 59 treatment-resistant 
schizophrenic patients whose refusal to take oral medications precipitated an acute exacerbation. Patients 
had previously received oral clozapine at a mean dose of 307 milligrams/day. The average parenteral dose 
was 202 milligrams/day for a duration of 3 to 8 days. All patients improved and 90% became compliant with 
oral clozapine. In addition to the desired sedative effect, parenteral clozapine was associated with 
constipation (12%), headache (10%), dry mouth (7%) and injection site reactions (5%) (Lokshin et al, 1999). 
2)  In clinical trials, patients have been treated with clozapine intramuscularly in daily doses of up to 600 
milligrams/day. The usual range is 150 to 300 milligrams daily (Ayd, 1974c). 

 
1.3.1.B   Oral route 

1)  The recommended initial dose of clozapine for treatment-resistant schizophrenia and recurrent suicidal 
behavior is 12.5 milligrams (mg) (one-half 25 mg tablet) once or twice daily (Prod Info Clozaril(R), 2002; 
Prod Info Fazaclo(TM), 2003). If tolerated, daily dosage increments of 25 to 50 mg may be added to achieve 
a target dose of 300 to 450 mg/day by the end of 2 weeks. Subsequent increases should be made no more 
than 1 to 2 times weekly in increments not exceeding 100 mg. For maintenance therapy, the lowest dose of 
clozapine to maintain remission should be used. 
In schizophrenia, initial doses of oral clozapine have been suggested (Taniguchi & Icaza, 1996): 

Target doses of 300 to 450 milligrams/day are usually achieved by the end of 2 weeks. Cautious titration 
and a divided dosage schedule are necessary to minimize the risks of hypotension, seizures, and sedation. 
2)  If therapy is interrupted for two days or more, clozapine should be reinitiated at a dose of 12.5 milligrams 
once or twice daily. If well-tolerated, titration to the therapeutic dose may proceed more rapidly than 
recommended for initial therapy. Patients previously experiencing untoward reactions with initial therapy 
should be retitrated with caution even following 24 hours off of the drug (Prod Info Clozaril(R), 2002; Prod 
Info Fazaclo(TM), 2003). 
3)  In a double-blind trial conducted at a state psychiatric hospital (n=50), daily doses of 300 to 600 
milligrams were generally superior to 100 milligrams/day. The study sample was severely and chronically ill 
with refractory schizophrenia or schizoaffective disorder (mean age: 45 years, mean illness duration: 25 
years, mean length of current hospitalization: 8.6 years). Subjects were slowly titrated to one of three target 
doses (100, 300 or 600 milligrams/day) and treated for 16 weeks. Nonresponders at the target dose were 
crossed over to a different target dose for an additional 16-week period, with a third 16-week trial at the 
remaining target dose for continuing nonresponders. Only 10% (n=2 on 300 milligrams/day, n=3 on 600 
milligrams/day) of this sample met response criteria. At the 16-week timepoint, the 600 milligrams/day dose 
was statistically superior to the lower doses (p less than 0.05). After 48 weeks, both 300 milligrams/day and 
600 milligrams/day were statistically equivalent, with 100 milligrams/day being inferior to both (p less than 
0.0001). In an open-label extension, four additional subjects responded to higher doses (800 to 900 
milligrams/day) (Simpson et al, 1999). 
4)  To minimize the overall risk of adverse effects with clozapine, investigators recommend using the lowest 
possible effective dose with very gradual dose titration (Miller, 2000a; Naber, 1999a). 
5)  One author reports that therapeutic doses of clozapine range from 50 to 800 milligrams daily. Most 
patients appear to respond to doses of 200 to 400 milligrams daily. In most patients 3 divided doses at 
intervals of 4 to 6 hours appear to be effective; however, because of the sedating effects of clozapine, it may 
be advantageous to either give low doses in the morning and at midday with the bulk of the total daily dose 
in the evening, or to give the entire daily dose in the evening (Ayd, 1974c). 

 
1.3.1.C   Parkinson's disease - Psychotic disorder 

See Drug Consult reference: THERAPY OF PSYCHOTIC DISTURBANCES IN PARKINSONIAN PATIENTS 
 
1.3.1.D   Tardive dyskinesia 

See Drug Consult reference: TARDIVE DYSKINESIA - DRUG THERAPY 

day 1 12.5 milligrams twice daily

day 2 25 milligrams in the AM

day 3 25 milligrams twice daily

day 4 25 milligrams in the AM, 50 milligrams at 
bedtime

day 5 50 milligrams twice daily

day 6 50 milligrams in the AM, 75 milligrams at 
bedtime

day 7 and 8 50 milligrams in the AM, 100 milligrams at 
bedtime

days 9 and 10 100 milligrams twice daily

days 11 and 12 50 milligrams in the AM, 200 milligrams at 
bedtime

days 13 and 14 100 milligrams in the AM, 200 milligrams at 
bedtime
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1.3.1.E   IMPORTANT NOTE 
1)  Clozapine should NOT be dispensed without appropriate white blood cell count monitoring (Prod Info 
Clozaril(R), 2002). 
2)  A 1-week supply of clozapine tablets may be supplied to the patient at the initiation of therapy for 
emergency use such as weather or holidays (Prod Info Clozaril(R), 2002). 

1.3.1.F   DISCONTINUATION OF TREATMENT 
1)  Gradually reduce the dose over a 1- to 2-week period. If abrupt discontinuation is required, carefully 
monitor the patient for recurrence of psychotic and cholinergic rebound symptoms such as diarrhea, nausea, 
vomiting, and headache (Prod Info Clozaril(R), 2002; Prod Info Fazaclo(TM), 2003). 

1.3.1.G   MAXIMUM DOSE 
1)  Many patients with schizophrenia will respond to clozapine doses between 300 and 600 milligrams/day, 
but if necessary, the dose can be increased to 600 to 900 milligrams/day. Due to an enhanced risk of 
adverse effects, the dose should not exceed 900 milligrams/day and patients should be periodically re-
evaluated to assess whether continued therapy is appropriate or whether a reduction in dose is possible 
(Prod Info Clozaril(R), 2002; Prod Info Fazaclo(TM), 2003). 

1.3.1.H   ORAL DISINTEGRATING TABLETS - PATIENT INSTRUCTIONS 
1)  Oral disintegrating tablets are supplied as blister packs and should not be opened until ready for use. 
Peel back foil to expose tablet; do NOT push the tablet through the foil. Just prior to use, remove the tablet 
from the blister unit and immediately place the entire tablet in the mouth; allow the tablet to disintegrate and 
then swallow with saliva. Water is not needed to take clozapine oral disintegrating tablets (Prod Info Fazaclo
(TM), 2003). 

 
1.3.4   Dosage in Geriatric Patients 

A)  Clinical studies of clozapine did not include sufficient numbers of subjects aged 65 and over to determine 
whether they respond differently from younger subjects. However, elderly patients may have an increased risk 
for agranulocytosis and should be carefully monitored during therapy (Prod Info Clozaril(R), 2002). 
B)  Elderly patients may be particularly susceptible to the anticholinergic effects of Clozaril (clozapine), such as 
urinary retention and constipation (Prod Info Clozaril(R), 2002). 
C)  Many elderly patients with Parkinson's disease cannot tolerate an initial clozapine dose of 25 milligrams 
because of side effects including sedation and orthostasis. An initial dose of 6.25 or 12.5 milligrams should be 
considered in elderly psychotic patients with Parkinson's disease (Wolk & Douglas, 1994). 
D)  Low-dose initial treatment for geriatric patients is recommended (12.5 milligrams given once on the first day) 
with subsequent increases not exceeding 25 mg daily (Prod Info Clozaril(R) Australia, 1996). 

 
 1.4   Pediatric Dosage 

Normal Dosage 

Dosage in Other Disease States 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Oral route 

1)  Safety and effectiveness for use in children has not been established (Prod Info Clozaril(R), 2002); (Prod 
Info Clozaril(R) Australia, 1996). 
2)  In an open trial of 11 adolescents (ages 12 to 17 years) with childhood-onset schizophrenia refractory to 
other neuroleptic agents, clozapine was given as an initial dose of 12.5 to 25 milligrams/day and increased 
every 4 days by one or two times the starting dose (Frazier et al, 1994). The dose was advanced based on 
clinical response and the emergence of adverse effects to a maximal possible dose of 900 milligrams/day. 
The mean dose at week 6 of the trial was 370.5 milligrams/day. 

 
1.4.5   Dosage in Other Disease States 

A)  INFECTIOUS/INFLAMMATORY/HYPERSENSITIVITY PROCESSES 
1)  If an infectious, hypersensitivity, or inflammatory process is suspected, clozapine plasma levels should 
be closely monitored and the clozapine dose may need to be reduced by up to 50% (de Leon & Diaz, 2003; 
Haack et al, 2003). 

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 
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 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  Schizophrenia, Oral: 3 months (Wilson, 1996). 
1)  In a small number of patients, clinical improvement may be delayed up to 12 months (Wilson, 1996). 

 
 2.2   Drug Concentration Levels 

A)  Time to Peak Concentration 
1)  ORAL: 2.3 to 3 hours (range, 1 to 6 hours) (Prod Info Fazaclo(TM), 2003; Guitton et al, 1998; Prod Info 
Clozaril(R), 2002p; Cheng et al, 1988). 

B)  Schizophrenia, 350 to 420 micrograms/Liter (not clearly defined) (Olesen, 1998); (Freeman & Oyewumi, 1997). 
1)  Plasma levels show a significant degree of variation (Kurz et al, 1998). Levels are higher in women and 
increase with age in all patients (Lane et al, 1999). 
2)  Clozapine and norclozapine levels should only be quantified in plasma since serum levels underestimate 
blood levels (Kaladjian et al, 1999). Plasma and saliva levels of clozapine do not correlate (r=0.56) (Dumortier et 
al, 1998). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Effects of Food 
1)  No effect (Prod Info Clozaril(R), 2002p; Prod Info Fazaclo(TM), 2003). 

B)  Clozapine tablets and solution are equally bioavailable (Prod Info Clozaril(R), 2002p). 
C)  Clozapine orally disintegrating tablets (Fazaclo (TM)) are bioequivalent to clozapine tablets (Clozaril (R)) 
(Prod Info Fazaclo(TM), 2003). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  97% (Prod Info Clozaril(R), 2000; Prod Info Fazaclo(TM), 2003). 
2)  OTHER DISTRIBUTION SITES 

a)  Red blood cells 
B)  Distribution Kinetics 

1)  Volume of Distribution 
a)  6 L/kg (Guitton et al, 1998). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Extrahepatic presystemic routes (Cheng et al, 1988), extensive (Prod Info Clozaril(R), 2002p; Ayd, 
1974b; Stock et al, 1977). 

a)  Metabolites are eliminated in the urine, principally in unconjugated form (Prod Info Clozaril(R), 
2002p; Ayd, 1974b; Stock et al, 1977). 
b)  The average hepatic extraction ratio is 0.2 (Cheng et al, 1988). 
c)  The cytochrome P-450 enzyme system is involved in the metabolism of the parent compound to the 
major metabolites desmethylclozapine (both CYP1A2 and CYP3A4) and clozapine N-oxide (CYP3A4) 
(Eiermann et al, 1997; Jerling et al, 1997). 

B)  Metabolites 
1)  N-desmethylclozapine, active (Guitton et al, 1998; Gerson et al, 1994a). 

a)  N-desmethylclozapine, the major metabolite of clozapine, is a potent 5-HT(1C) receptor antagonist 
and has affinity for the D(2) and 5-HT(2) receptors. It is further metabolized to an unstable compound 
that is toxic to hemopoietic precursors of both myeloid and erythroid lineages (Guitton et al, 1998; 
Gerson et al, 1994a). 

2)  Hydroxylated and n-oxide derivatives, inactive (Guitton et al, 1998; Prod Info Clozaril(R), 2002p). 
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2.3.4   Excretion 

A)  Kidney 
1)  Renal Excretion (%) 

a)  50% (Prod Info Clozaril(R), 2002p; Prod Info Fazaclo(TM), 2003). 
1)  Excreted in urine as the demethylated, hydroxylated, and n-oxide derivatives, only trace 
amounts of unchanged drug are detected in urine (Prod Info Clozaril(R), 2002p; Prod Info Fazaclo
(TM), 2003). 

2)  Feces, 30% (Prod Info Clozaril(R), 2002p; Prod Info Fazaclo(TM), 2003). 
a)  Approximately 30% of a dose is excreted in the feces as the demethylated, hydroxylated, and n-
oxide derivatives; only trace amounts of unchanged drug are detected in the feces (Prod Info Clozaril
(R), 2002p; Prod Info Fazaclo(TM), 2003). 

B)  Total Body Clearance 
1)  38 to 41 L/hr (Olesen, 1998; Guitton et al, 1998) 

C)  Other 
1)  OTHER EXCRETION 

a)  Blood clearance, 250 mL/min (Cheng et al, 1988). 
 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE, 8 hours (range 4 to 12 hours), with single dose (Prod Info Clozaril(R), 2002p; 
Guitton et al, 1998; Prod Info Fazaclo(TM), 2003). 

a)  Elimination half-life is 12 hours (range, 4 to 66 hours) with multiple dosing (Prod Info Fazaclo(TM), 
2003). 

B)  Metabolites 
1)  N-desmethylclozapine, 13.2 hours (Guitton et al, 1998) 
2)  N-oxide metabolite, 7 hours (Guitton et al, 1998) 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Oral (Tablet; Tablet, Disintegrating) 

Agranulocytosis 
Because of a significant risk of agranulocytosis, a potentially life-threatening adverse event, clozapine 
should be reserved for use in (1) the treatment of severely ill patients with schizophrenia who fail to show an 
acceptable response to adequate courses of standard antipsychotic drug treatment, or (2) for reducing the 
risk of recurrent suicidal behavior in patients with schizophrenia or schizoaffective disorder who are judged 
to be at risk of reexperiencing suicidal behavior. 
Patients being treated with clozapine must have a baseline white blood cell (WBC) count and absolute 
neutrophil count (ANC) before initiation of treatment as well as regular WBC counts and ANCs during 
treatment and for at least 4 weeks after discontinuation of treatment. 
Clozapine is available only through a distribution system that ensures monitoring of WBC counts and ANCs 
according to the schedule described below prior to delivery of the next supply of medication. 

Seizures 
Seizures have been associated with the use of clozapine. Dose appears to be an important predictor of 
seizure, with a greater likelihood at higher clozapine doses. Caution should be used when administering 
clozapine to patients having a history of seizures or other predisposing factors. Patients should be advised 
not to engage in any activity where sudden loss of consciousness could cause serious risk to themselves or 
others. 

Myocarditis 
Analyses of postmarketing safety databases suggest that clozapine is associated with an increased risk of 
fatal myocarditis, especially during, but not limited to, the first month of therapy. In patients in whom 
myocarditis is suspected, clozapine treatment should be promptly discontinued. 

Other Adverse Cardiovascular and Respiratory Effects 
Orthostatic hypotension, with or without syncope, can occur with clozapine treatment. Rarely, collapse can 
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be profound and be accompanied by respiratory and/or cardiac arrest. Orthostatic hypotension is more likely 
to occur during initial titration in association with rapid dose escalation. In patients who have had even a 
brief interval off clozapine (ie, 2 or more days since the last dose) treatment should be started with 12.5 mg 
once or twice daily. 
Since collapse, respiratory arrest and cardiac arrest during initial treatment has occurred in patients who 
were being administered benzodiazepines or other psychotropic drugs, caution is advised when clozapine is 
initiated in patients taking a benzodiazepine or any other psychotropic drug. 

Increased Mortality in Elderly Patients with Dementia-Related Psychosis 
Elderly patients with dementia-related psychosis treated with antipsychotic drugs are at an increased risk of 
death. Analysis of seventeen placebo-controlled trials (modal duration of 10 weeks), largely in patients 
taking atypical antipsychotic drugs, revealed a risk of death in drug-treated patients of between 1.6 to 1.7 
times the risk of death in placebo-treated patients. Over the course of a typical 10-week controlled trial, the 
rate of death in drug-treated patients was about 4.5%, compared to a rate of about 2.6% in the placebo 
group. Although the causes of death were varied, most of the deaths appeared to be either cardiovascular 
(eg, heart failure, sudden death) or infectious (eg, pneumonia) in nature. Observational studies suggest that, 
similar to atypical antipsychotic drugs, treatment with conventional antipsychotic drugs may increase 
mortality. The extent to which the findings of increased mortality in observational studies may be attributed 
to the antipsychotic drug as opposed to some characteristic(s) of the patients is not clear. Clozapine is not 
approved for the treatment of patients with dementia-related psychosis (Prod Info FAZACLO(R) orally 
disintegrating tablets, 2008; Prod Info CLOZARIL(R) oral tablets, 2008; Novartis 
Pharmaceuticals,Corporation, 2008). 

 
 3.1   Contraindications 

A)  agranulocytosis or severe granulocytopenia, clozapine-induced, history; increased risk of subsequent episodes 
(Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
B)  concomitant use with other drugs having a known potential to cause agranulocytosis or suppress bone marrow 
function (Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
C)  hypersensitivity to clozapine or any other component of this drug (Prod Info CLOZARIL(R) oral tablets, 2008; Prod 
Info FAZACLO(R) orally disintegrating tablets, 2008) 
D)  myeloproliferative disorders, preexisting (Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally 
disintegrating tablets, 2008) 
E)  paralytic ileus, preexisting (Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating 
tablets, 2008) 
F)  severe central nervous system depression or comatose states from any cause; preexisting (Prod Info CLOZARIL
(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
G)  uncontrolled epilepsy or other predisposing factors, preexisting; may increase risk of seizure (Prod Info 
CLOZARIL(R) Tablets, 2005) 

 
 3.2   Precautions 

A)  agranulocytosis may occur; monitoring recommended (Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info 
FAZACLO(R) orally disintegrating tablets, 2008) 
B)  cardiovascular and/or pulmonary disease; possible increased risk for adverse cardiovascular and/or respiratory 
events (Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
C)  concurrent use of benzodiazepines or other psychotropic medications (Prod Info CLOZARIL(R) oral tablets, 2008; 
Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
D)  elderly patients with dementia-related psychosis (unapproved use); increased risk of death; most deaths were 
attributed to cardiovascular events (eg, heart failure or sudden death) or infections (eg, pneumonia (Prod Info 
CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
E)  myocarditis, including fatalities, has been reported; consider discontinuing therapy; rechallenge not recommended 
(Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
F)  orthostatic hypotension, with or without syncope may occur (Prod Info CLOZARIL(R) Tablets, 2005) 
G)  seizures, history or predisposing factors ; dose-related risk of seizures associated with clozapine therapy (Prod 
Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
H)  cardiomyopathy may occur (Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally 
disintegrating tablets, 2008) 
I)  concurrent general anesthesia administration (Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) 
orally disintegrating tablets, 2008) 
J)  deep vein thrombosis or respiratory symptomatology may occur; consider presence of pulmonary embolism (Prod 
Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
K)  diabetes mellitus or at risk of diabetes mellitus; increased risk for severe hyperglycemia (Prod Info CLOZARIL(R) 
oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
L)  eosinophilia has been rarely reported; therapy interruption may be necessary (Prod Info CLOZARIL(R) oral 
tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
M)  fever, possibly benign, may occur; evaluate to rule out sign of infection, sign of agranulocytosis, or neuroleptic 
malignant syndrome (Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 
2008) 
N)  glaucoma, narrow angle; condition may be exacerbated due to anticholinergic properties (Prod Info CLOZARIL(R) 
oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
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O)  hepatic disease; increased risk of hepatitis (Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) 
orally disintegrating tablets, 2008) 
P)  hyperglycemia (some extreme cases associated with ketoacidosis or hyperosmolar coma or death) has been 
reported (Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
Q)  increased duration of treatment and/or higher cumulative doses; increased risk of tardive dyskinesia (Prod Info 
CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
R)  intestinal peristalsis impairment, ranging from constipation to intestinal obstruction, fecal impaction and paralytic 
ileus, including fatal cases, have been reported during postmarketing use (Prod Info CLOZARIL(R) oral tablets, 2008; 
Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
S)  Jewish background; associated with more cases of agranulocytosis than general US population (Prod Info 
CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
T)  leukopenia, moderate, initial episode; increased risk for subsequent episodes of agranulocytosis (Prod Info 
CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
U)  neuroleptic malignant syndrome, potentially fatal, has been reported in association with antipsychotic therapy; 
immediately discontinue drug has occurred (Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally 
disintegrating tablets, 2008) 
V)  phenylketonurics; Fazaclo(R) 12.5-mg, 25-mg, and 100-mg orally disintegrating tablets contain 0.87 mg, 1.74 mg, 
and 6.96 mg phenylalanine per tablet, respectively (Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
W)  prostatic enlargement; condition may be exacerbated due to anticholinergic properties (Prod Info CLOZARIL(R) 
oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
X)  suicide risk (Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info FAZACLO(R) orally disintegrating tablets, 2008) 
Y)  tardive dyskinesia, potentially irreversible, may occur (Prod Info CLOZARIL(R) oral tablets, 2008; Prod Info 
FAZACLO(R) orally disintegrating tablets, 2008) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Immunologic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Otic Effects 

Psychiatric Effects 

Renal Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

Abnormal ECG 
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Cardiac complication 

Cardiac dysrhythmia 

Cardiomyopathy 

Edema 

Hypertension 

Hypotension 

Orthostatic hypotension 

Phlebitis 

Sudden cardiac death 

Tachyarrhythmia 

 
3.3.1.A   Abnormal ECG 

1)  Premature ventricular contractions are temporally associated with clozapine and occur with patients at a 
frequency less than 1%. A minority of patients experience ECG repolarization changes including ST 
segment depression and flattening of T-waves or inversion of T-waves; clinical significance is unclear. All of 
these effects normalize after clozapine is discontinued (Prod Info Clozaril(R), 2002). 

 
3.3.1.B   Cardiac complication 

1)  In clinical trials, several patient cases have experienced ischemic changes, myocardial infarction, and 
sudden death with clozapine therapy. Additionally, postmarketing evaluation revealed cases of myocarditis, 
pericarditis and/or pericardial effusions; causality was complicated because of serious preexisting cardiac 
disease (Prod Info Clozaril(R), 2002). 
2)  Pancreatitis followed by pericardial effusion occurred in a 17-year-old, male, patient who was receiving 
clozapine for the treatment of paranoid schizophrenia. Following 23 days of treatment during which time the 
clozapine dose was titrated from 25 mg/day to 175 mg/day, the patient experienced mild epigastric pain and 
had elevated levels of pancreas amylase and lipase. A diagnosis of pancreatitis was made and the 
clozapine was discontinued. One day later, the clozapine was resumed at 100 mg/day and the epigastric 
pain disappeared within 3 days. Amylase and lipase levels returned to normal after 19 days. Four days after 
decreasing the dose, the patient experienced inspiratory chest pain, increasing pain in both shoulders, and 
had a heart rate of 120 beats/min. A CT scan of the chest revealed a pericardial effusion. The clozapine was 
again discontinued and the patient recovered following cardiocentesis that removed 250 mL of slightly 
hemorrhagic fluid (Wehmeier et al, 2003). 

 
3.3.1.C   Cardiac dysrhythmia 

1)  Adverse effects temporally associated with clozapine and occurring at a frequency less than 1% include 
bradycardia. Other effects reported from postmarketing experience and a case report include atrial fibrillation 
and ventricular fibrillation; a causal relationship with clozapine could not be determined (Prod Info Clozaril
(R), 2002; Low et al, 1998). 
2)  A 69-year-old male with chronic paranoid schizophrenia developed atrial fibrillation and possible 
congestive heart failure after having his clozapine titrated to 325 mg/day over 3 weeks. This was confirmed 
upon rechallenge (Low et al, 1998). 

 
3.3.1.D   Cardiomyopathy 

1)  In the US, the reported rate of cardiomyopathy in clozapine-treated patients is 8.9 per 100,000 person-
years compared to a rate of 9.7 per 100,000 person-years in the general US population (1999 National 
Hospital Discharge Survey data). Eighty percent of the patients with cardiomyopathy treated with clozapine 
were less than 50 years of age. The duration of clozapine treatment prior to the diagnosis of cardiomyopathy 
was greater than 6 months in 65% of the patients. Dilated cardiomyopathy was the most frequently reported 
type. Signs and symptoms suggestive of cardiomyopathy include: exertional dyspnea, fatigue, orthopnea, 
paroxysmal nocturnal dyspnea and peripheral edema. If cardiomyopathy is confirmed, clozapine should be 
discontinued unless the benefit to the patient clearly outweighs the risk (Prod Info Clozaril(R), 2002). 
2)  A total of 82 reports of myocarditis associated with clozapine use have been received from the USA, 
Canada, UK, and Australia. The incidence of myocarditis was 5, 16.3, 43.2, and 96.6 cases per 100,000 
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patient years, respectively. This is 17 to 322 times higher than the rate of myocarditis in the general 
population. In 51 (62%) of these cases, myocarditis occurred during the first month of treatment. There were 
31 (38%) fatalities in this group with 25 of the 31 patients showing evidence of myocarditis at autopsy (Prod 
Info Clozaril(R), 2002). 
3)  Twenty-eight cases of myocarditis, including 18 deaths, and 41 cases of cardiomyopathy, including 10 
deaths, were reported to the Food and Drug Administration in clozapine recipients over a 10-year period (La 
Grenade et al, 2001). Additionally, postmarketing evaluation revealed cases of congestive heart failure; 
causality was complicated because of serious preexisting cardiac disease (Prod Info Clozaril(R), 2002). 
4)  Plasma and red-cell selenium concentrations were significantly (p less than 0.01) lower in schizophrenic 
patients treated with clozapine (n=54) compared to patients with mood disorders (n=36), schizophrenic 
patients not treated with clozapine (n=41) and a healthy control group (n=56). The plasma and red-cell 
selenium concentrations (micromoles/L) were 1.28 +/- 0.33, 1.47 +/- 0.57; 1.39 +/- 0.29, 1.70 +/- 0.4; 1.47 
+/- 0.41, 1.7 +/- 0.48; and 1.49 +/- 0.3, 1.8 +/- 0.58 for the four groups, respectively. Selenium deficiency has 
been associated with cardiomyopathy and with myocarditis and these same adverse effects are also known 
to occur with clozapine treatment. Although it could not be determined by this study whether clozapine 
causes selenium deficiency or if treatment-resistant schizophrenic patients (who are often treated with 
clozapine) are selenium deficient prior to treatment, the authors suggested that it may prove beneficial to 
provide selenium supplementation to schizophrenic patients receiving clozapine (Vaddadi et al, 2003). 
5)  Based on reports to the Food and Drug Administration, those who developed myocarditis and survived 
were generally treated for a shorter time (median 2 weeks vs 4 weeks) and took a lower daily dose (median 
225 mg vs 450 mg) than those who died. However in patients with cardiomyopathy, the median dose (450 
mg vs 500 mg) and the duration of therapy (8 months vs 10 months) were similar in those who survived and 
those who died (La Grenade et al, 2001). 
6)  Voluntary postmarketing reports to the Adverse Drug Reactions Advisory Committee of Australia over 6 
years included 15 cases of myocarditis and 8 cases of cardiomyopathy among 8000 registered clozapine 
recipients (0.29%). Objective evidence confirmed the diagnosis in all 23 cases (87% male, mean age 36 
years, clozapine dose range 100 to 725 mg/day). The median onset of myocarditis was 15 days, with 
subsequent early death in 5 cases in which autopsy revealed florid myocardial inflammatory infiltrates 
(eosinophilic in 3, lymphocytic in 1, mixed in 1). Recovery was documented in 5 patients, while the outcome 
of the remaining 5 was unknown. Five of 8 cardiomyopathy cases manifested during months 2 to 6 of 
therapy, while the remaining 3 cases occurred much later (30 to 36 months after initiation). One case was 
fatal after 2 years; 2 patients were stable to improved; the final outcome was unknown in 5 cases. The 
investigators discovered no confounding factors to account for these cardiac complications (Kilian et al, 
1999). 
7)  A case of cardiomyopathy, possibly related to clozapine, occurred in a 26-year-old woman with no prior 
cardiac history. Following a total of 5 months of therapy with clozapine 700 mg/day, the patient developed 
malaise, dyspnea, and edema. Echocardiography demonstrated cardiomyopathy with a low ventricular 
ejection fraction. The patient improved following discontinuation of clozapine and institution of digoxin 
therapy. Because baseline echocardiography studies were not performed, it is difficult to determine a causal 
relationship, or if therapy with clozapine aggravated a previously undiagnosed cardiac problem (Leo et al, 
1996). 

 
3.3.1.E   Edema 

1)  Edema and periorbital edema temporally associated with clozapine has been reported and occurs at a 
frequency 1% or less (Prod Info Clozaril(R), 2002). In a case report, a 24-year-old woman treated with 
clozapine 400 mg daily for 6 weeks, developed pedal edema and peri-orbital puffiness. After the dosage was 
reduced to 200 mg over 10 days the edema gradually disappeared (Durst et al, 2000). 

 
3.3.1.F   Hypertension 

1)  Hypertension and chest pain/angina have been reported in 1% to 4% of patients(Prod Info Clozaril(R), 
2002). 
2)  Four obese patients developed a pseudopheochromocytoma syndrome while being treated with 
clozapine for serious refractory psychiatric disturbances. All patients manifested hypertension and profuse 
sweating. Urinary catecholamine concentrations were elevated in all 4 patients. Pheochromocytoma was 
excluded. In 2 cases, catecholamine concentrations normalized and clinical features improved or resolved 
with withdrawal of the drug. Clozapine dose was reduced in one patient, and treatment was continued 
unchanged in one patient because of spontaneous lowering of his blood pressure. The author suggested 
that concurrent sulpiride may have contributed to clinical symptoms in 2 patients (Krentz, 2001). 
3)  A 34-year-old male with paranoid schizophrenia developed moderate hypertension, tachycardia, pallor, 
and irritability after the initiation of clozapine (confirmed upon re-challenge). Propranolol 180 mg/day in 
divided doses was used successfully to control his blood pressure while clozapine was increased to 350 
mg/day (George & Winther, 1996). In a similar case, a 19-year-old man developed tachycardia and 
hypertension and was successfully treated with atenolol (Ennis & Parker, 1997). 
4)  A 27-year-old man with catatonic schizophrenia treated with clozapine 300 mg developed hypertension. 
Blood pressure increased to 146/106 (previously 110/70 to 120/80). Amlodipine 5 mg daily controlled the 
high blood pressure. Upon further testing, it was noted that urinary adrenaline and noradrenaline were also 
elevated mimicking a pheochromocytoma-type reaction. Clozapine was eventually withdrawn over 10 weeks 
(Li et al, 1997). 
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3.3.1.G   Hypotension 

1)  Hypotension and syncope were reported with an incidence greater than 5% of patients, usually after the 
first dose or during dosage escalation. Rarely, the collapse can be profound and may be accompanied by 
respiratory arrest and/or cardiac arrest (Prod Info Clozaril(R), 2002). 
2)  A 51-year-old male maintained on clozapine 600 mg/day suffered from refractory hypotension following 
coronary artery bypass graft surgery. The initial postoperative systolic blood pressure reading was 50 mL of 
mercury (mmHg), necessitating vasoconstrictor (methoxamine and metaraminol) and inotropic (dopamine) 
support. Even with the addition of epinephrine, systolic pressure was only 60 mmHg. A 3-day 
norepinephrine infusion was required to maintain blood pressure. The alpha-1 blockade and resultant 
vasodilatation induced by clozapine was the likely etiology (Donnelly & MacLeod, 1999). 

 
3.3.1.H   Orthostatic hypotension 

1)  Orthostatic hypotension with or without syncope can occur during clozapine therapy; usually occurring 
during initial titration in association with rapid dose escalation. In rare cases (approximately 1 case per 3000 
patients), collapse can be profound and may be seen with respiratory arrest and/or cardiac arrest. Collapse 
and respiratory arrest have occurred with initial doses as low as 12.5 mg. If patients have been off clozapine 
therapy for 2 days or more, reinitiate with 12.5 mg once or twice daily. Some patients experiencing collapse, 
respiratory arrest, or cardiac arrest also received benzodiazepines or other psychotropic drugs. Elderly 
patients, particularly those with compromised cardiac functioning, may be more susceptible to these effects 
(Prod Info Clozaril(R), 2002; Kane, 1996a). 
2)  In clinical trials (n=842), greater than 5% of patients experienced syncope (Prod Info Clozaril(R), 2002). 

 
3.3.1.I   Phlebitis 

1)  Adverse effects temporally associated with clozapine and occurring at a frequency less than 1% include 
phlebitis, thrombophlebitis, cyanosis, and epistaxis (Prod Info Clozaril(R), 2002). 

 
3.3.1.J   Sudden cardiac death 

1)  In a large, retrospective, cohort study that included a primary cohort of 93,300 users of antipsychotic 
drugs and 186,600 non-users of antipsychotic drugs, there was an increased risk of sudden cardiac death in 
adult participants 30 to 74 years of age (mean age of 45.7 years) who were using clozapine compared to 
those who were not using antipsychotic drugs (incidence-rate ratio, 3.67; 95% confidence interval (CI), 1.94 
to 6.94; p less than 0.001). In participants being treated with atypical antidepressants (clozapine, 
olanzapine, quetiapine, risperidone), the incidence-rate ratio for sudden cardiac death increased from 1.59 
(95% CI, 1.03 to 2.46) for those using low doses to 2.86 (95% CI, 2.25 to 3.65) for those using high doses 
(p=0.01) (Ray et al, 2009). 

 
3.3.1.K   Tachyarrhythmia 

1)  Incidence: 25% 
2)  Tachycardia has been observed in approximately 25% of patients receiving clozapine and may be 
sustained. The sustained tachycardia is present in all positions monitored; the average increase in pulse is 
10 to 15 beats per minute. Adverse effects temporally associated with clozapine and occurring at a 
frequency less than 1% include palpitations (Prod Info Clozaril(R), 2002; Wolf & Otten, 1991). 
3)  A 44-year-old man with chronic schizophrenia developed ventricular tachycardia after 2 weeks of 
clozapine therapy. He presented with a fever (38.5 degrees Celsius), pallor, and lethargy. Macular rashes 
appeared on his forearms and feet. Electrocardiogram showed ST elevation in leads V2 and V3. He was 
treated with lidocaine and amiodarone via a central line. Atrial fibrillation also developed lasting for 24 hours 
(Varma & Achan, 1999). 

 
3.3.2   Dermatologic Effects 

Cellulitis 

Dermatological finding 

Rash 

Sweating symptom 

 
3.3.2.A   Cellulitis 

1)  Summary 
a)  A 37-year-old male developed right arm cellulitis and progressively increasing eosinophil count after 
5 days of clozapine therapy and a left-sided pleural effusion after 12 days. Clozapine was discontinued 
and he improved with antibiotics. A later trial of clozapine 25 milligrams daily resulted in recurrence of 
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symptoms (Chatterjee & Safferman, 1997). 
 
3.3.2.B   Dermatological finding 

1)  Summary 
a)  Adverse effects temporally associated with clozapine and occurring at a frequency less than 1% 
include PRURITUS, PALLOR, ECZEMA, ERYTHEMA, BRUISE, DERMATITIS, PETECHIAE, and 
URTICARIA. Voluntary postmarketing reports included STEVENS-JOHNSON SYNDROME, 
ERYTHEMA MULTIFORME, PHOTOSENSITIVITY, and VASCULITIS. However, a causal relationship 
could not be determined (Prod Info Clozaril(R), 2002). 

2)  Rash has occurred with some frequency in patients during clozapine therapy. Adverse effects temporally 
associated with clozapine and occurring at a lower frequency include pruritus, pallor, eczema, erythema, 
sweating, bruising, dermatitis, petechiae, and urticaria. Reports of other rare adverse effects include 
Stevens-Johnson syndrome, erythema multiforme, photosensitivity, and vasculitis. 

 
3.3.2.C   Rash 

1)  Summary 
a)  In clinical trials, rash occurred in 2% of patients (n=842) during clozapine therapy (Prod Info Clozaril
(R), 2002). 

2)  Incidence: 2% 
3)  LITERATURE REPORTS 

a)  A well-circumscribed, erythematous, papular pruritic rash spread over the torso and extremities of a 
37-year-old female approximately 9 days after clozapine initiation and titration to 150 milligrams/day. An 
initial skin biopsy revealed possible furunculosis, but a later biopsy was consistent with a drug 
hypersensitivity reaction. The rash was preceded by fever to 39.9 degrees Celsius, headache, neck 
stiffness and chest pain, evolving into bilateral pleural effusions. All signs and symptoms began to 
subside shortly after clozapine's discontinuation (Stanislav & Gonzalez-Blanco, 1999). 

 
3.3.2.D   Sweating symptom 

1)  Summary 
a)  A 31-year-old male developed increased sweating with clozapine therapy. Biperiden, titrated to 6 
milligrams per day, resulted in prompt cessation of generalized sweating (Richardson et al, 2001). 

2)  Incidence: 6% 
 
3.3.3   Endocrine/Metabolic Effects 

Acid-base balance - finding 

Body temperature finding 

Diabetes mellitus 

Diabetic ketoacidosis 

Disorder of fluid AND/OR electrolyte 

Excessive salivation 

Hyperlipidemia 

Hyperprolactinemia 

Lactic acidosis 

Metabolic syndrome 

Selenium deficiency 

Sweating 

Weight gain 
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3.3.3.A   Acid-base balance - finding 
1)  Refractory lactic acidosis and diabetic ketoacidosis have been reported with clozapine use. 

 
3.3.3.B   Body temperature finding 

1)  Adverse effects temporally associated with clozapine and occurring at a frequency of less than 1% 
include chills, hot flashes, and hypothermia (Prod Info Clozaril(R), 2002). 

 
3.3.3.C   Diabetes mellitus 

1)  Summary 
a)  Hyperglycemia, glucose intolerance, and new-onset diabetes have been reported with clozapine 
therapy. Clozapine therapy may modify glucose-insulin homeostasis by increasing insulin secretion, 
either by a direct effect on the pancreatic beta cells or via induction of peripheral insulin resistance, and 
impairing growth hormone secretion (Rigalleau et al, 2000; Melkersson et al, 1999; Popli et al (1997). 
One study found patients receiving clozapine tended to have diabetes type 2 or impaired glucose 
tolerance more often than a control group of patients receiving depot neuroleptics (Hagg et al, 1998). 
The manufacturer reports that severe hyperglycemia, sometimes leading to ketoacidosis, hyperosmolar 
coma, or death, has been reported in patients with no prior history of hyperglycemia, but that a causal 
relationship could not be definitively established (Prod Info Clozaril(R), 2004). A case-control study 
investigated the possible association between clozapine use and development of diabetes mellitus; it 
found no significant relationship (Wang et al, 2002). 

2)  Literature Reports 
a)  A case-control study found no significant association between clozapine use and development of 
diabetes mellitus. Using data from the New Jersey (NJ) Medicaid program (covering the period January 
1, 1990 to June 30, 1995), NJ Medicare, and NJ Pharmaceutical Assistance to the Aged and Disabled 
program, 7227 cases of newly treated diabetes were compared to 6780 controls. Both groups 
represented patients having psychiatric diagnoses recorded in the previous 6 months. In the group with 
newly diagnosed diabetes, 1.3% were using clozapine. In the control group (ie, patients with psychiatric 
diagnoses but not newly diagnosed with diabetes), 1.7% were using clozapine (p=0.073). The adjusted 
odds ratio (OR) of developing diabetes with clozapine use was 0.98. There was no increased risk 
associated with higher clozapine doses or longer duration of clozapine therapy. By comparison, persons 
in the control group using non-clozapine antipsychotic medication had a modest but significantly 
increased risk of developing diabetes (OR 1.13). The antipsychotic agents particularly associated with 
an increased risk for diabetes were chlorpromazine (adjusted OR 1.31) and perphenazine (adjusted OR 
1.34). The data also showed that there was an increased risk of developing diabetes among those 
using prochlorperazine (adjusted OR 1.21) and an oral corticosteroid (Wang et al, 2002). 
b)  A Chinese male schizophrenia patient developed hyperglycemia, hyperlipemia, and periodic 
paralysis while taking clozapine. Symptoms resolved when clozapine was withdrawn and recurred when 
clozapine treatment was reestablished. Symptoms appeared at clozapine doses as low as 37.5 
milligrams (mg) per day. Other drugs were not as effective as clozapine for treating his mental state. His 
mental state was finally stabilized with a combination of clozapine 25 mg/day and haldol 20 mg/day, 
without elevations of blood glucose or lipids (Wu et al, 2000). 
c)  Three cases of new-onset diabetes were reported in Caucasian men who were on clozapine for 3 to 
6 months. They had a distinct presentation including weight loss, ketosis (one ketoacidosis), severe 
hyperglycemia requiring insulin therapy, and relative insulin deficiency. In all cases, insulin was 
discontinued one month after the clozapine was stopped (Rigalleau et al, 2000). 
d)  Clozapine therapy may modify glucose-insulin homeostasis by increasing insulin secretion, either by 
a direct effect on the pancreatic beta cells or via induction of peripheral insulin resistance, and impairing 
growth hormone secretion. In a study of 28 patients (median age: 42) on classical antipsychotics and 13 
patients (median age: 35) on clozapine for schizophrenia and related psychotic disorders, body mass 
index (BMI), fasting serum glucose, fasting serum insulin, and insulin-like growth factor binding protein-
1 (IGFBP-1) did not differ statistically between groups. Age-correlated insulin-like growth factor-1 (IGF-
1) was significantly lower in clozapine recipients, which investigators speculated may be due to 
decreased growth hormone secretion. A higher percentage of clozapine users (46% versus 21%, p=NS) 
had above normal insulin levels, but only one subject had abnormal glucose levels. BMI was elevated in 
54% and 46% of the classical and clozapine groups, respectively. Findings unique to clozapine users 
were lack of correlations between IGFBP-1 and insulin and between IGFBP-1 and BMI; a negative 
correlation between IGF-1 and IGFBP-1; and a positive correlation between serum drug concentration 
and insulin. These data, and their relationship to the risk of developing or exacerbating diabetes 
mellitus, require further confirmation (Melkersson et al, 1999). 
e)  Patients receiving clozapine tended to have diabetes type 2 or impaired glucose tolerance more 
often than a control group of patients receiving depot neuroleptics (Hagg et al, 1998). Patients at a 
psychiatric clinic receiving either clozapine or depot neuroleptics were recruited for a diabetes 
screening. None of the patients had a previous diagnosis or evidence of diabetes mellitus. After 
screening, 13 out of 60 patients (22%) treated with clozapine were diagnosed with type 2 diabetes or 
impaired glucose tolerance while only 6 out of 63 (10%) in the depot neuroleptic group received these 
diagnoses. The difference did not reach statistical significance (p=0.06). 
f)  Severe hyperglycemia (blood glucose 585 milligrams/deciliter) was reported in a 37-year-old Jewish 
male after 11 weeks of clozapine therapy. This was accompanied with refractory lactic acidosis, 
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agranulocytosis, fever, candidiasis and fatal myocardial failure (Koren et al, 1997). 
g)  Four adults developed increasing glucose intolerance following the initiation of clozapine therapy 
(Popli et al, 1997). Two of the patients developed severe diabetic ketoacidosis. The other 2 patients 
developed an exacerbation of their preexisting, well-controlled, diabetes mellitus within 2 weeks of 
initiation of clozapine therapy. The authors, in their limited experience (treated 147 patients over 10 
years), noted a 2.7% incidence of clinically significant changes in glucose tolerance during clozapine 
therapy. 
h)  Two cases of patients developing diabetes mellitus and 2 cases of exacerbation of preexisting, but 
well controlled diabetes mellitus, in patients starting clozapine therapy were reported (Popli et al, 1997). 

See Drug Consult reference: ATYPICAL ANTIPSYCHOTIC AGENTS - EFFECT ON GLUCOSE AND RISK 
OF DIABETES 

 
3.3.3.D   Diabetic ketoacidosis 

1)  Summary 
a)  Four case reports have noted the development of ketoacidosis with therapeutic use of clozapine 
therapy (Avram et al, 2001; Colli et al, 1999; Ai et al, 1998; Pierides, 1997). 

2)  Literature Reports 
a)  A 33-year-old male, without past or family history of diabetes mellitus, developed diabetic 
ketoacidosis after taking clozapine 50 milligrams twice a day for 8 months (Avram et al, 2001). 
b)  A 31-year-old Caucasian man developed ketoacidosis 3 months after beginning clozapine 200 
milligrams daily (Colli et al, 1999). His blood sugars rapidly normalized after the discontinuation of 
clozapine. A repeat trial of clozapine resulted in increased blood sugars within 72 hours. 
c)  A 30-year-old Afro-Caribbean man treated with clozapine 150 milligrams twice daily for 5 months 
developed ketoacidosis (Ai et al, 1998). Initially he was treated with insulin until clozapine was 
discontinued. He was then switched to an oral hypoglycemic agent. Eight months after discontinuing the 
clozapine, the patient still required an oral agent. 
d)  Hyperglycemia, hyperkalemia and ketoacidosis (pH 7.09) developed after 1 week of initiating and 
titrating clozapine from 25 milligrams/day (mg/day) to 300 mg/day in a 50-year-old male with chronic 
refractory schizophrenia. Presenting symptoms included lethargy, thirst, chest pain, and dyspnea. The 
patient improved with clozapine withdrawal and insulin therapy (Pierides, 1997). 

 
3.3.3.E   Disorder of fluid AND/OR electrolyte 

1)  In voluntary postmarketing reports adverse effects of hyperuricemia and hyponatremia occurred during 
clozapine therapy. A causal relationship could not be determined (Prod Info Clozaril(R), 2002). 

 
3.3.3.F   Excessive salivation 

1)  Incidence: 31% (Prod Info Clozaril(R), 2002) 
2)  In clinical trials, increased salivation was reported in 31% of patients (n=842). Salivation may be profuse 
particularly during sleep but may be diminished with a dosage reduction (Prod Info Clozaril(R), 2002). . 

 
3.3.3.G   Hyperlipidemia 

1)  Summary 
a)  There have been case reports of significant hyperlipidemia associated with clozapine use (Ball et al, 
2005; Wu et al, 2000), in one case precipitating acute pancreatitis (Ahmed et al, 2009). 

2)  Literature Reports 
a)  In a case report, a 47 year old male treated for 2 years with clozapine for treatment-resistant 
schizophrenia developed xanthomas associated with significant dyslipidemia which developed into 
acute pancreatitis. Following discontinuation of clozapine therapy, his metabolic parameters normalized. 
When rechallenged with clozapine, significant dyslipidemia reoccurred within 10 weeks. The patient had 
no personal or family history of abnormal lipids or elevated blood glucose prior to clozapine initiation. He 
was maintained on clozapine 450 mg daily with an average plasma level of 490 ng/mL and presented 
with xanthomas, fasting cholesterol 772.2 mg/dL, fasting triglyceride 4886.1 mg/dL, and a normal 
fasting glucose. Clozapine therapy was continued with the addition of statin therapy for the next 11 
years. The patient was admitted with acute pancreatitis, cholesterol 1404 mg/dL, triglyceride 14,418 
mg/dL, and fasting glucose of 147.6 mg/dL. Discontinuation of clozapine resulted in normalization of 
metabolic parameters within 3 weeks. When psychotic symptoms deteriorated, clozapine was 
reintroduced and titrated up to 400 mg daily. Within 10 weeks, the cholesterol level increased to 417.3 
mg/dL, triglyceride 3008.2 mg/dL, and fasting glucose 167.4 mg/dL. Clozapine discontinuation 
normalized levels within 10 days (Ahmed et al, 2009). 
b)  New-onset hyperlipidemia was reported in the case of a 42-year-old schizophrenic patient treated 
with clozapine. At a dose of 300 mg/day, corresponding total cholesterol (TC) was increased at 256 
mg/dL and triglycerides (TG) at 285 mg/dL. At clozapine doses of 500 mg/day, TG increased to greater 
than 400 mg/day. Lipid-lowering drug therapy did not adequately improve the lipid profile. The highest 
levels measured were TC 477 mg/dL and TG 4758 mg/dL. With sporadic clozapine compliance, TC 
measured 213 mg/dL, TG 298 mg/dL and low density lipoprotein cholesterol (LDL-C) 146 mg/dL. 
Clozapine was discontinued, and aripiprazole initiated and titrated to 45 mg/day. After 3 weeks, TC 
measured 107 mg/dL, TG 49 mg/dL and LDL-C 47 mg/dL (Ball et al, 2005). 
c)  A Chinese male schizophrenia patient developed hyperglycemia, hyperlipidemia, and periodic 
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paralysis while taking clozapine. Symptoms resolved when clozapine was withdrawn and recurred when 
clozapine treatment was reestablished. Symptoms appeared at clozapine doses as low as 37.5 
milligrams (mg) per day. Other drugs were not as effective as clozapine for treating his mental state. His 
mental state was finally stabilized with a combination of clozapine 25 mg/day and haloperidol 20 
mg/day, without elevations of blood glucose or lipids (Wu et al, 2000). 

 
3.3.3.H   Hyperprolactinemia 

1)  Summary 
a)  With clozapine therapy, resolution of chronic hyperprolactinemia was observed in 2 female patients 
(Dickson et al, 2000). Clozapine does not cause sustained increases in serum prolactin levels as the 
traditional neuroleptics do. One author theorized that due to both the resolution of impaired sexual 
functioning secondary to hyperprolactinemia and improved social interactions secondary to clozapine 
treatment, higher birth rates may occur with clozapine therapy(Dickson & Edwards, 1997). 

2)  Literature Reports 
a)  Clozapine does not cause sustained increases in serum prolactin levels as the traditional 
neuroleptics do. One author theorized that due to both the resolution of impaired sexual functioning 
secondary to hyperprolactinemia and improved social interactions secondary to clozapine treatment, 
higher birth rates may occur with clozapine therapy. At the Calgary General Day Hospital clinic, 235 
patients were treated primarily for schizophrenia with 12% taking clozapine. In this small group taking 
clozapine, 4 babies were born (to 3 patients), while the other 88% of the patients not taking clozapine 
produced only 5 children (to 4 patients). Further studies are needed to elicit the effects of clozapine on 
fertility (Dickson & Edwards, 1997). 

 
3.3.3.I   Lactic acidosis 

1)  Refractory lactic acidosis (blood pH 6.97, bicarbonate 8 mEq/liter, and lactate 92.3 milligrams/deciliter), 
with hyperglycemia and heart failure, agranulocytosis and candidiasis, has been reported following several 
weeks of clozapine therapy (Koren et al, 1997). 

 
3.3.3.J   Metabolic syndrome 

See Drug Consult reference: ANTIPSYCHOTIC AGENTS - METABOLIC SYNDROME 
 
3.3.3.K   Selenium deficiency 

1)  Summary 
a)  Clozapine was associated with decreased plasma and red-cell selenium concentrations in one 
study. Selenium deficiency has been associated with cardiomyopathy and with myocarditis and these 
same adverse effects are also known to occur with clozapine treatment (Vaddadi et al, 2003). 

2)  Literature Reports 
a)  Plasma and red-cell selenium concentrations were significantly (p less than 0.01) lower in 
schizophrenic patients treated with clozapine (n=54) compared to patients with mood disorders (n=36), 
schizophrenic patients not treated with clozapine (n=41) and a healthy control group (n=56). The 
plasma and red-cell selenium concentrations (micromoles/liter) were 1.28 +/- 0.33, 1.47 +/- 0.57; 1.39 
+/- 0.29, 1.70 +/- 0.40; 1.47 +/- 0.41, 1.70 +/- 0.48; and 1.49 +/- 0.30, 1.80 +/- 0.58 for the four groups 
respectively. Selenium deficiency has been associated with cardiomyopathy and with myocarditis and 
these same adverse effects are also known to occur with clozapine treatment. Although it could not be 
determined by this study whether clozapine causes selenium deficiency or if treatment-resistant 
schizophrenic patients (who are often treated with clozapine) are selenium deficient prior to treatment, 
the authors suggested that it may prove beneficial to provide selenium supplementation to 
schizophrenic patients receiving clozapine (Vaddadi et al, 2003). 

 
3.3.3.L   Sweating 

1)  Incidence: 4% to 6% (Prod Info Clozaril(R), 2002) 
2)  In clinical trials (n=842) with therapeutic use of clozapine increased sweating was reported in 4% to 6% 
of patients (Prod Info Clozaril(R), 2002). 

 
3.3.3.M   Weight gain 

1)  Summary 
a)  In clinical trials (n=842) weight gain was reported in 4% to 6% of patients with therapeutic use of 
clozapine. One percent of patients experienced an appetite increase (Prod Info Clozaril(R), 2000). In 
other studies the report of weight gain and increased appetite was as high as 50% to 75%(Briffa & 
Meehan, 1998; Cohen et al, 1990; Norris & Israelstam, 1975). Two proposed mechanisms of clozapine-
induced weight gain include increased insulin secretion, either by a direct effect on the pancreatic beta 
cells or via induction of peripheral insulin resistance, and impaired growth hormone secretion 
(Melkersson et al, 1999). 

2)  Incidence: 4% 
3)  Literature Reports 

a)  The weight plateau achieved with clozapine apparently depends on genotype. Male monozygotic 
twins developed paranoid type schizophrenia at ages 17.4 years and 17.6 years. The first one was 
treated with risperidone and gained 17 kilograms (kg) over 11 months. The other was treated with 
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classic antipsychotics for 2 months and gained 2 kg. Because of insufficient clinical response, both were 
switched to clozapine (500 mg/day and 450 mg/day). Both gained weight. Both twins developed binge 
eating episodes (2 to 3 per week) after starting clozapine. At the time of this report, weight gains since 
the initiation of antipsychotic treatment had totaled 38 and 40 kg (Theisen et al, 2001). 
b)  Two proposed mechanisms of clozapine-induced weight gain include increased insulin secretion, 
either by a direct effect on the pancreatic beta cells or via induction of peripheral insulin resistance, and 
impaired growth hormone secretion. In a study of 28 patients (median age: 42) on classical 
antipsychotics and 13 patients (median age: 35) on clozapine for schizophrenia and related psychotic 
disorders, body mass index (BMI), fasting serum glucose, fasting serum insulin, and insulin-like growth 
factor binding protein-1 (IGFBP-1) did not differ statistically between groups. Age-correlated insulin-like 
growth factor-1 (IGF-1) was significantly lower in clozapine recipients, which investigators speculated 
may be due to decreased growth hormone secretion. A higher percentage of clozapine users (46% 
versus 21%, p=NS) had above-normal insulin levels, but only one subject had abnormal glucose levels. 
BMI was elevated in 54% and 46% of the classical and clozapine groups, respectively. Findings unique 
to clozapine users were lack of correlations between IGFBP-1 and insulin and between IGFBP-1 and 
BMI; a negative correlation between IGF-1 and IGFBP-1; and a positive correlation between serum drug 
concentration and insulin. These data require further confirmation (Melkersson et al, 1999). 
c)  In four case reports (males with schizophrenia or other psychotic disorders, aged 32 to 42), 
clozapine therapy (500 to 900 milligrams (mg)/day) was associated with increased serum triglyceride 
levels, which declined after clozapine discontinuation. Individual changes in triglyceride levels after 
substitution of risperidone for clozapine included: 229 to 104 mg/deciliter (dL); 140 to 60 mg/dL; 309 to 
164 mg/dL; and 194 to 150 mg/dL. Total cholesterol levels showed similar reductions in two cases, but 
remained stable in two cases; all values were below 200 mg/dL. Two individuals stopped risperidone 
and restarted clozapine, with accompanying increases in triglyceride levels of 164 to 270 mg/dL and 
150 to 262 mg/dL, respectively (Ghaeli & Dufresne, 1999). 
d)  Significant weight gain occurred in patients prescribed clozapine (Briffa & Meehan, 1998). In a group 
of 48 patients, a mean absolute weight gain of 3.6 kilograms (kg) occurred over the first 3 months of 
therapy. An average of 4.95 kg was gained by 36 patients while 12 patients lost an average of 0.4 kg. 
Weight increase was most notable in men. After 1 year, 36 patients were available for follow-up and 
they gained an average of 3.35 kg. An average of 7.48 kg was gained by 25 patients while 11 patients 
lost an average of 4.7 kg. 
e)  Nine of 13 patients receiving clozapine (10 for the treatment of behavior disorder and 3 for 
schizophrenia) had an enormous and persistent increase in appetite resulting in day-long compulsive 
eating. Four patients gained between 10 and 20 kg within a 2-month period. After discontinuation of 
clozapine in 2 patients, their weight gain was rapidly lost (Norris & Israelstam, 1975). 
f)  Significant weight gain occurs during both short- and long-term treatment with clozapine. A group of 
82 patients were studied for a period of 90 months; the cumulative incidence of patients becoming 20% 
or more overweight was 54%. Monitoring and dietary counseling are necessary to minimize this long-
term health risk (Umbricht et al, 1994). Six of 7 patients gained between 6 and 69 pounds with 
clozapine therapy (Cohen et al, 1990). 

 
3.3.4   Gastrointestinal Effects 

Abdominal discomfort 

Bowel obstruction 

Colitis, Necrotizing 

Constipation 

Diarrhea 

Excessive salivation 

Fecal impaction 

Gastrointestinal hypomotility 

Heartburn 

Ischemic bowel disease 
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Nausea 

Nausea and vomiting 

Pancreatitis 

Paralytic ileus 

Parotitis 

Perforation of intestine 

Summary 

Swelling of salivary gland 

Vomiting 

Xerostomia 

 
3.3.4.A   Abdominal discomfort 

1)  Incidence: 4% (Prod Info FAZACLO(R) orally disintegrating tablets, 2007) 
2)  Abdominal discomfort/heartburn occurred in 4% of patients treated with clozapine in clinical trials (n=842) 
(Prod Info FAZACLO(R) orally disintegrating tablets, 2007). 

 
3.3.4.B   Bowel obstruction 

1)  In postmarketing reports, intestinal obstruction/paralytic ileus has occurred in patients receiving clozapine 
with some cases resulting in death. Treat constipation with adequate hydration and ancillary medications 
(eg, bulk laxatives) and consider consulting with a gastroenterologist for serious cases (Prod Info FAZACLO
(R) orally disintegrating tablets, 2007). 
2)  Intestinal obstruction necessitating hospitalization occurred in a 51-year-old male and a 35-year-old 
female with resistant schizophrenia receiving clozapine 275 milligrams (mg)/day for 2 months and 500 
mg/day for 4 months, respectively. No other predisposing factors were identified. The patients recovered 
with conservative management and continued on clozapine therapy with adjunctive dietary measures and 
stool softeners (Tang & Ungvari, 1999). 

 
3.3.4.C   Colitis, Necrotizing 

1)  A 36-year-old male developed fatal necrotizing colitis 4 months after beginning clozapine (Shammi & 
Remington, 1997). 

 
3.3.4.D   Constipation 

1)  Incidence: 14% (Prod Info FAZACLO(R) orally disintegrating tablets, 2007) 
2)  Constipation occurred in 14% of patients treated with clozapine in clinical trials (n=842). Elderly patients 
may be particularly susceptible to the anticholinergic effects of clozapine, such as constipation. Intestinal 
peristalsis leading to fecal impaction, paralytic ileus, and intestinal obstruction has also been reported with 
some cases resulting in death. Treat constipation with adequate hydration and ancillary medications (eg, 
bulk laxatives) and consider consulting with a gastroenterologist for serious cases (Prod Info FAZACLO(R) 
orally disintegrating tablets, 2007). 
3)  Constipation occurs when the daily dose exceeds 150 milligrams. These adverse effects may disappear 
with continued administration of the same dose. However, if not, they are managed easily by dose reduction 
or temporary discontinuation of clozapine (Ayd, 1974a). 

 
3.3.4.E   Diarrhea 

1)  Incidence: 2% (Prod Info FAZACLO(R) orally disintegrating tablets, 2007) 
2)  Diarrhea occurred in 2% of patients treated with clozapine in clinical trials (n=842) (Prod Info FAZACLO
(R) orally disintegrating tablets, 2007). 
3)  Diarrhea, associated with decreasing lymphocyte counts, was reported in 3 patients between 13 days 
and 9 months following initiation of clozapine therapy. Re-challenge in 2 cases did not cause further 
diarrhea. The mechanism for this is unclear (Harvey et al, 1992). 

 
3.3.4.F   Excessive salivation 

1)  Incidence: 31% (Prod Info FAZACLO(R) orally disintegrating tablets, 2007) 
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2)  Salivation occurred in 31% of patients treated with clozapine in clinical trials (n=842). Salivation may be 
profuse, particularly during sleep, but may be diminished with a dosage reduction (Prod Info FAZACLO(R) 
orally disintegrating tablets, 2007). 
3)  Ipratropium nasal spray given sublingually provided relief of sialorrhea in 8 patients receiving daily 
clozapine. A retrospective analysis of patients receiving daily clozapine (150 to 600 milligrams (mg)) for 
schizophrenia or bipolar disorder who complained about excessive drooling was conducted. Nine patients 
received an intranasal formulation of ipratropium (0.03% or 0.06%) to be used sublingually (2 sprays) up to 3 
times daily, if needed, for excessive drooling. After several weeks of use, full response was reported by 2 
patients, partial response (symptoms controlled for 2 to 8 hours) by 5 patients, and no response by 1 patient. 
One patient rated the spray not effective and discontinued drug after a few days. Sublingual ipratropium 
nasal spray may be useful for situations in which drooling would be socially undesirable (Freudenreich et al, 
2004). 
4)  An overview of clozapine-induced hypersalivation explores possible mechanisms involved as well as 
management options. Potential contributing factors are clozapine's muscarinic M4 receptor stimulation, 
alpha-2 antagonism and/or interference with the normal swallowing reflex. Published data have not 
documented any increase in daytime salivary flow rate with clozapine; however, nighttime flow rates have 
not been studied. Management strategies include clozapine dosage reduction if clinically feasible, sleeping 
with a towel over the pillow to absorb excess saliva, chewing gum to stimulate swallowing, and as a last 
resort, an anticholinergic agent or alpha-2 agonist. Because supportive studies are lacking, treatment 
decisions must be individualized (Davydov & Botts, 2000). 
5)  In a 50-year-old schizophrenic woman, hypersalivation and sedation developed after several days on 
clozapine. By day 10, she developed aspiration pneumonia. This prompted the authors to warn that 
aspiration precautions may be necessary with hypersalivation due to clozapine (Hinkes et al, 1996). 
6)  Hypersalivation was reported in 16 of 19 patients receiving clozapine therapy. Doses ranged from 75 to 
800 milligrams (mg)/day (Lapierre et al, 1980). Nocturnal hypersalivation occurred at a dosage range of 225 
to 800 mg/day (Kirkegaard et al, 1982). 

 
3.3.4.G   Fecal impaction 

1)  In postmarketing reports, fecal impaction has occurred in patients receiving clozapine with some cases 
resulting in death. Treat constipation with adequate hydration and ancillary medications (eg, bulk laxatives) 
and consider consulting with a gastroenterologist for serious cases (Prod Info FAZACLO(R) orally 
disintegrating tablets, 2007). 
2)  A 20-year-old otherwise healthy male receiving clozapine for schizophrenia had fecal impaction and 
experienced fatal bowel ischemia and infarction following complaints of constipation. During a 1-year period, 
the patient was titrated up to a clozapine dose of 900 milligrams (mg)/day; additionally, amisulpiride 400 mg 
twice daily had been added for persistent negative symptoms with good results after one month. He 
presented to his physician with severe abdominal pain following a 2-day history of constipation and was 
prescribed medication and returned home. The patient collapsed and died a few hours later before reaching 
a hospital; subsequently, a postmortem examination discovered the patient had impacted feces leading to 
bowel-wall ischemia and infarction (Townsend & Curtis, 2006). 

 
3.3.4.H   Gastrointestinal hypomotility 

1)  A review of pharmacovigilance data from the Australian Adverse Drug Reactions Advisory Committee 
(ADRAC) and New Zealand's Intensive Medicines Monitoring Program (IMMP) identified 74 cases of serious 
clozapine-induced gastrointestinal hypomotility (CIGH). A total of 102 cases of suspected life-threatening 
CIGH were compiled using data from ADRAC and IMMP. Cases of CIGH were further identified as serious 
in the database if they were recorded as: 1) serious or life-threatening constipation or constipation resulting 
in hospitalization, surgery, or a fatal outcome; 2) fecal impaction; 3) ileus; 4) bowel obstruction, ischemia, 
necrosis, or perforation; or 5) megacolon. Only cases identified by pharmacovigilance staff as having 
possible or probable association with clozapine were included from the ADRAC data while 2 authors 
identified and excluded cases with confounding pathology from the IMMP data. Additionally, multiple reports 
of the same or similar adverse events for 1 patient were treated as single cases to avoid duplication. There 
were 57 and 17 cases, respectively, from ADRAC and IMMP data that met the criteria for being cases of 
serious CIGH. Of these cases, the mortality rate was 27.5% and incidence was higher in males (66.7%) than 
in females (30.4%). Of the patients who developed serious CIGH, 20% developed it within the first month of 
treatment, 36.3% within the first 4 months, and 50% within the first year of treatment. The risk seemed to be 
greater at higher doses of clozapine (535 milligrams/day in fatal cases) (Palmer et al, 2008). 

 
3.3.4.I   Heartburn 

1)  Incidence: 4% (Prod Info FAZACLO(R) orally disintegrating tablets, 2007) 
2)  Abdominal discomfort/heartburn occurred in 4% of patients treated with clozapine in clinical trials (n=842) 
(Prod Info FAZACLO(R) orally disintegrating tablets, 2007). 

 
3.3.4.J   Ischemic bowel disease 

1)  A 20-year-old otherwise healthy male receiving clozapine for schizophrenia experienced fatal bowel 
ischemia following complaints of constipation. During a 1-year period, the patient was titrated up to a 
clozapine dose of 900 milligrams (mg)/day; additionally, amisulpiride 400 mg twice daily had been added for 
persistent negative symptoms with good results after one month. He presented to his physician with severe 
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abdominal pain following a 2-day history of constipation and was prescribed medication and returned home. 
The patient collapsed and died a few hours later before reaching a hospital; subsequently, a postmortem 
examination discovered the patient had impacted feces leading to bowel-wall ischemia and infarction 
(Townsend & Curtis, 2006). 

 
3.3.4.K   Nausea 

1)  Incidence: 5% (Prod Info FAZACLO(R) orally disintegrating tablets, 2007) 
2)  Nausea occurred in 5% of patients treated with clozapine in clinical trials (n=842) (Prod Info FAZACLO
(R) orally disintegrating tablets, 2007). 
3)  Nausea occurs when the daily dose exceeds 150 milligrams. These adverse effects may disappear with 
continued administration of the same dose; however, if not, they are managed easily by dose reduction or 
temporary discontinuation of clozapine (Ayd, 1974a). 

 
3.3.4.L   Nausea and vomiting 

1)  Incidence: 3% (Prod Info FAZACLO(R) orally disintegrating tablets, 2007) 
2)  Nausea/vomiting occurred in 3% of patients treated with clozapine in clinical trials (n=842) (Prod Info 
FAZACLO(R) orally disintegrating tablets, 2007). 
3)  Nausea occurs when the daily dose exceeds 150 milligrams. These adverse effects may disappear with 
continued administration of the same dose; however, if not, they are managed easily by dose reduction or 
temporary discontinuation of clozapine (Ayd, 1974a). 

 
3.3.4.M   Pancreatitis 

1)  In postmarketing reports, pancreatitis has occurred in patients receiving clozapine (Prod Info FAZACLO
(R) orally disintegrating tablets, 2007). 
2)  Pancreatitis followed by pericardial effusion occurred in a 17-year-old male patient who was receiving 
clozapine for the treatment of paranoid schizophrenia. Following 23 days of treatment, during which time the 
clozapine dose was titrated from 25 milligrams (mg) per day to 175 mg/day, the patient experienced mild 
epigastric pain and had elevated levels of pancreas amylase and lipase. A diagnosis of pancreatitis was 
made and the clozapine was discontinued. One day later, the clozapine was resumed at 100 mg/day and 
the epigastric pain disappeared within 3 days. Amylase and lipase levels returned to normal after 19 days. 
Four days after decreasing the dose, the patient experienced inspiratory chest pain, increasing pain in both 
shoulders, and had a heart rate of 120 beats per minute. A CT scan of the chest revealed a pericardial 
effusion. The clozapine was again discontinued and the patient recovered following cardiocentesis that 
removed 250 milliliters of slightly hemorrhagic fluid (Wehmeier et al, 2003). 
3)  In one study of reported cases (n=192) of antipsychotic-induced pancreatitis, 40% of the cases were 
associated with the use of clozapine at a mean daily dose of 306.7 milligrams. In most patients, time to 
onset of pancreatitis was within 6 months after initiation of treatment (Koller et al, 2003c). 

 
3.3.4.N   Paralytic ileus 

1)  Patients with paralytic ileus should not receive clozapine. In postmarketing reports, intestinal 
obstruction/paralytic ileus has occurred in patients receiving clozapine with some cases resulting in death. 
Treat constipation with adequate hydration and ancillary medications (eg, bulk laxatives) and consider 
consulting with a gastroenterologist for serious cases (Prod Info FAZACLO(R) orally disintegrating tablets, 
2007). 
2)  Intestinal obstruction necessitating hospitalization occurred in a 51-year-old male and a 35-year-old 
female with resistant schizophrenia receiving clozapine 275 milligrams (mg)/day for 2 months and 500 
mg/day for 4 months, respectively. No other predisposing factors were identified. The patients recovered 
with conservative management and continued on clozapine therapy with adjunctive dietary measures and 
stool softeners (Tang & Ungvari, 1999). 

 
3.3.4.O   Parotitis 

1)  A 49-year-old woman receiving clozapine 300 milligrams (mg) daily developed parotitis. She was first 
noted to have swelling on the right side of her face and pain in her right parotid gland. She received a 7-day 
course of penicillin and benztropine 2 mg. Her symptoms improved after 1 week (Southall & Fernando, 
1999). 

 
3.3.4.P   Perforation of intestine 

1)  Colon perforation with peritonitis and sepsis occurred in a 49-year-old patient receiving clozapine 200 
milligrams twice daily for 6 weeks. Clozapine was discontinued and after emergency hemicolectomy and 
colostomy, the patient was successfully treated with risperidone (Freudenreich & Goff, 2000). 

 
3.3.4.Q   Summary 

1)  Common gastrointestinal effects associated with clozapine therapy include constipation (14%) and 
nausea (5%). Elderly patients may be particularly susceptible to the anticholinergic effects of clozapine, such 
as constipation. Intestinal peristalsis leading to fecal impaction, paralytic ileus, and intestinal obstruction has 
also been reported with some cases resulting in death. Treat constipation with adequate hydration and 
ancillary medications (eg, bulk laxatives) and consider consulting with a gastroenterologist for serious cases 
(Prod Info FAZACLO(R) orally disintegrating tablets, 2007). 

Page 19 of 101MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.4, page 19

Case 3:09-cv-00080-TMB     Document 78-19      Filed 03/24/2010     Page 19 of 183



 
3.3.4.R   Swelling of salivary gland 

1)  In postmarketing reports, salivary gland swelling has occurred in patients receiving clozapine (Prod Info 
FAZACLO(R) orally disintegrating tablets, 2007). 
2)  A 49-year-old woman receiving clozapine 300 milligrams (mg) daily developed parotitis. She was first 
noted to have swelling on the right side of her face and pain in her right parotid gland. She received a 7-day 
course of penicillin and benztropine 2 mg. Her symptoms improved after 1 week (Southall & Fernando, 
1999). 
3)  Salivary gland swelling has been reported with clozapine. One case describes transient swelling of the 
left submandibular salivary gland in a patient on stable clozapine treatment for 13 months (Troia et al, 1996). 
Another case describes painless, bilateral swelling in the parotid region associated with hypersalivation after 
only 14 days of therapy (Patkar & Alexander, 1996). 

 
3.3.4.S   Vomiting 

1)  Incidence: 3% (Prod Info FAZACLO(R) orally disintegrating tablets, 2007) 
2)  Vomiting occurred in 3% of patients treated with clozapine in clinical trials (n=842) (Prod Info FAZACLO
(R) orally disintegrating tablets, 2007). 

 
3.3.4.T   Xerostomia 

1)  Incidence: 6% (Prod Info FAZACLO(R) orally disintegrating tablets, 2007) 
2)  Dry mouth occurred in 6% of patients treated with clozapine in clinical trials (n=842) (Prod Info FAZACLO
(R) orally disintegrating tablets, 2007). 

 
3.3.5   Hematologic Effects 

Agranulocytosis 

Blood coagulation disorder 

Disorder of hematopoietic structure 

Drug-induced eosinophilia 

Hematology finding 

Neutropenia 

Thromboembolic disorder 

 
3.3.5.A   Agranulocytosis 

1)  Summary 
a)  In pre-marketing evaluation, the cumulative incidence of agranulocytosis at 1 year was 1.3% (15 of 
1743 patients). Agranulocytosis was defined as a neutrophil count of less than 500 cells/millimeters 
cubed. In the US there have been 585 cases (n=150,409) of agranulocytosis as of August 21, 1997; 19 
of which were fatal. Few deaths have been reported since 1977 due to increased knowledge of 
clozapine-induced agranulocytosis and the importance of white blood cell monitoring (Prod Info Clozaril
(R), 2002). One reference reports that the incidence of agranulocytosis following clozapine treatment is 
10 to 20 times higher than that of phenothiazines (Oren et al, 1993). 
b)  Asymptomatic agranulocytosis developing in a patient several months after start of treatment with 
clozapine for treatment- resistant schizophrenia was initially attributed to clozapine treatment but later 
was found to be a result of a large B-cell lymphoma. Replacement of clozapine with chlorpromazine and 
quetiapine resulted in deterioration of the patient's mental state, resulting in hospitalization. During 
hospitalization, the lymphoma was discovered and was treated with chemotherapy. Clozapine was later 
reintroduced for better antipsychotic control and was continued with good effect, despite significant 
neutropenia secondary to the chemotherapy (Hundertmark & Campbell, 2001). 
c)  In data evaluating 11,555 patients, the majority of agranulocytosis occurred within the first three 
months of drug therapy; older patients and women appeared to be at an increased risk. Recent studies 
suggest people of Jewish and Asian origin may also be at higher risk (Meged et al, 1999; Munro et al, 
1999). The hazard can be reduced by weekly monitoring of the white blood cell count (Alvir et al, 1993). 
Some cases of clozapine-induced agranulocytosis have been successfully treated with filgrastim or 
sargramostim (Gullion & Yeh, 1994). The mechanisms of clozapine-induced agranulocytosis have been 
reviewed (Pirmohamed & Park, 1997a) 

2)  Incidence: 1.3% 
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3)  LITERATURE REPORTS 
a)  Two 18-year-old, female monozygotic twins developed schizophrenia within 2 weeks of one another 
and both developed agranulocytosis after 9 weeks of treatment with clozapine. Twin A responded 
poorly to initial treatment with haloperidol (prominent extrapyramidal symptoms) and was switched to 
sulpiride 400 milligrams (mg) per day and clozapine 6 mg/day. Her condition worsened and she was 
given 4 electroconvulsive (ECT) treatments. She was discharged, fully remitted, at 6 weeks after the 
start of clozapine treatment, with a maintenance dose of clozapine 150 mg/day. At discharge her 
leucocyte count was 13,700/milliliter (mL). At 10 weeks after start of clozapine treatment, her leukocyte 
count was 1400/mL. Clozapine was discontinued. Her leukocyte level normalized within 3 weeks, but 
psychotic symptoms recurred. Complete remission was obtained with risperidone 5 mg/day. Because of 
her sister's experience with haloperidol, twin B was treated immediately with clozapine, up to a dose of 
300 mg/day. Because of insufficient response, she was given 8 ECT treatments. After 8 weeks of 
treatment, she was discharged, fully remitted. Her leukocyte count at discharge was 6100/mL. By 9 
weeks after start of clozapine treatment, her leukocyte count was 1800/mL. Clozapine was 
discontinued, resulting in a recurrence of psychotic symptoms. Leukocytopenia persisted for 11 weeks. 
After control of her psychotic symptoms, her leukocyte level normalized. Her psychotic symptoms 
disappeared only after addition of oxazepam 15 mg/day to her regimen of risperidone 4 mg/day. This 
case report suggests that genetic factors play a role in the timing of onset of schizophrenia and also on 
the timing of agranulocytosis in response to clozapine treatment (Horacek et al, 2001). 
b)  In a study of 50 Jewish clozapine recipients, a 20-year-old female of Ashkenazi origin with the 
human leukocyte antigens (HLA) B38 and DR4 developed agranulocytosis with sepsis 12 weeks after 
initiation of clozapine (last dose: 300 milligrams (mg)/day). She recovered with antibiotic treatment and 
colony stimulating factor support. Two other females, a 20-year-old of Ashkenazi origin with HLA-B38 
and a 33-year-old of non-Ashkenazi origin without suspected HLA haplotypes, experienced 
neutropenia. Overall, 38% of the study sample were of Ashkenazi origin, yet they represented two-thirds 
of those with resultant neutropenia/agranulocytosis. An additional 7 individuals manifested 
abnormalities in white blood cell count such as reduction that did not meet criteria for neutropenia (n=4); 
eosinophilia (n=2); and leukocytosis (n=1). Five of 7 (71%) in this group were of Ashkenazi origin. 
Because of the small numbers involved, none of the comparisons reached statistical significance. The 
authors note that the HLA susceptibility antigens are B38 and DR4 in Jews, and B7 and DR2 in non-
Jews. Investigation is continuing as to whether a rare allele of these HLA haplotypes is responsible for 
agranulocytosis in the presence of clozapine and whether other non-major histocompatibility complex 
genes might be involved (Meged et al, 1999). 
c)  The cumulative incidence of clozapine-induced agranulocytosis was 0.73%, based on the Clozaril 
Patient Monitoring System (1990 to 1997, n=12,760) in the United Kingdom and Ireland. The peak 
onset was during weeks 6 to 18 of therapy. Only 2 of 93 cases were fatal. In this registry, the average 
and mean maximum clozapine doses were 388 and 462 milligrams/day, respectively. Cox proportional 
hazards regression analysis revealed a 53% increased risk with each 10-year increase in age at 
clozapine initiation (p=0.0001) and a 2.4 times higher risk among Asians compared to Caucasians 
(p=0.03). The authors categorized "Asian" and "Oriental" races separately without explanation. 
Maximum dose was inversely associated with risk (Munro et al, 1999). 
d)  Toxicity, inborn errors of metabolism, and/or immunological reactions may be involved in clozapine-
induced agranulocytosis (Claas, 1989; Hasegawa et al, 1994). Other authors have suggested that 
genetic factors marked by major histocompatibility complex haplotypes may be associated with the 
susceptibility to agranulocytosis (Lieberman et al, 1990; Joseph et al, 1992). There is a 20% incidence 
in a Jewish group of patients strongly correlating with the presence of the haplotype HLA-B38, DR4, or 
DQW3. In addition, clozapine-induced agranulocytosis was reported in two non-Jewish patients, both of 
whom expressed HLA-B38 but did not express DR4 or DQW3 (Joseph et al, 1992). 
e)  A 37-year-old, Ashkenazic Jewish man developed fatal agranulocytosis and FEVER 11 weeks after 
starting clozapine therapy. At 10 weeks, the patient's white blood cell count fell to 3900 cells/cubic 
millimeter (mm(3)) with a neutrophil count of 1400 cells/mm(3) and lymphocyte count of 2000 cells/mm
(3). The clozapine was discontinued. Four days later the patient was admitted with fever and severe 
agranulocytosis (neutrophil count 120 cells/mm(3), lymphocyte count 810 cell/mm(3)). Filgrastim, 
piperacillin and gentamicin were initiated. However, 6 hours later the patient collapsed and was found to 
have severe HYPERGLYCEMIA (blood glucose 1000 milligrams/dl) and LACTIC ACIDOSIS (pH 7.13; 
bicarbonate 10 mEq/liter, and lactate 79.3 milligrams/deciliter). Despite intensive treatment the patient 
developed intractable HYPOTENSION, ANURIA and CARDIAC ARREST. He died 36 hours after 
admission (Koren et al, 1997). 
f)  Clozapine-induced agranulocytosis was prolonged in 3 patients with the initiation of olanzapine 
therapy. The granulocyte recovery time was 21 days, as compared to an average 3 days in a group of 
patients not receiving olanzapine. The authors recommend avoiding olanzapine in this setting until 
hematologic indices have returned to normal (Flynn et al, 1997). 
g)  Five cases of clozapine-induced agranulocytosis were reported as being successfully treated with 
rG-CSF (filgrastim) (Gullion & Yeh, 1994). The patients were treated with at least 300 micrograms/day 
of filgrastim administered subcutaneously with the onset of agranulocytosis, increasing by 300 
micrograms/day for the first 3 days to a total of 900 micrograms/day until resolution of agranulocytosis. 
Time from onset until resolution was a mean of 8.2 days, as compared to a historical control group of 
15.7 days. One patient was successfully treated with sargramostim 3 micrograms/kilogram/day for 4 
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days (Oren et al, 1993). 
h)  Clozapine has been associated with a significant risk for granulocytopenia during clinical trials at 
therapeutic dosages and onset of symptoms occur between the 6th and 18th week of therapy(Bablenis 
et al, 1989); (Povlsen et al, 1985). 

 
3.3.5.B   Blood coagulation disorder 

1)  Summary 
a)  An increased aPPT of 34.2 sec (control 27 sec) was reported as a result of a positive lupus 
anticoagulant in a 39 year-old male after therapy with clozapine (225 milligrams/day), Klonopin, 
Cogentin, and Lopid. Normal laboratory tests included PT (14 sec), CBC, TT (21 sec), and a negative 
ANA titer (Kanjolia et al, 1997). 

 
3.3.5.C   Disorder of hematopoietic structure 

1)  Summary 
a)  Adverse effects that were temporally associated with clozapine and occurred in less than 1% of 
patients include ANEMIA and LEUKOCYTOSIS. Other adverse effects voluntarily reported by the 
manufacturer include ELEVATED HEMOGLOBIN, ELEVATED HEMATOCRIT, INCREASED 
ERYTHROCYTE SEDIMENTATION RATE, THROMBOCYTOPENIA, and SEPSIS; a causal 
relationship could not be determined (Prod Info Clozaril(R), 2002). 

2)  LITERATURE REPORTS 
a)  Aplastic anemia developed in a 53-year-old man with Parkinson's disease following the 
administration of clozapine. The patient developed aplastic anemia after taking clozapine 50 milligrams 
daily for the treatment of dopamine-induced psychosis with hallucinations. The man developed a fever 
one week after beginning therapy. Blood tests exposed a severe form of drug-induced aplastic anemia. 
Clozapine was discontinued and the patient received treatment including blood transfusions, 
hematopoietic growth factors and antibiotics. The aplastic anemia resolved within 14 days and the 
patient's hallucinations and delusions were successfully treated with quetiapine (Ziegenbein et al, 
2003). 
b)  N-DESMETHYLCLOZAPINE, the major metabolite of clozapine, is toxic. N-desmethylclozapine is 
further metabolized to an unstable compound that is toxic to hemopoietic precursors of both myeloid 
and erythroid lineages (Gerson et al, 1994). 

 
3.3.5.D   Drug-induced eosinophilia 

1)  Summary 
a)  In clinical studies, 1% of patients developed eosinophilia; rarely were cases substantial. If a 
differential count indicates a total eosinophil count above 4000 cell/cubic millimeter (mm(3)), interrupt 
therapy until the count falls below 3000 cells/mm(3) (Prod Info Clozaril(R), 2002). The onset of 
eosinophilia usually occurs after 3 to 5 weeks of treatment (Meged et al, 1999; Chatterton, 1997; 
Pirmohamed & Park, 1997a). 

2)  Incidence: 1% 
3)  LITERATURE REPORTS 

a)  A In a study of 50 Jewish clozapine recipients, two males aged 34 and 46 years developed 
eosinophilia 4 and 6 weeks after clozapine initiation, respectively. Their most recent clozapine doses 
were 150 and 300 milligrams/day, respectively. Their eosinophil counts peaked at 1365 and 984 per 
cubic millimeter, respectively (Meged et al, 1999). 
b)  In a study comparing the incidences of eosinophilia and neutropenia for patients on clozapine (n=41) 
versus haldol (n=29), no significant differences were found. During a 6 month period, patients were 
monitored weekly for blood dyscrasias. Eosinophilia was defined as an absolute eosinophil level in 
excess of 500 cells/cubic millimeter (mm(3)) and neutropenia was defined as an absolute neutrophil 
count below 2000 cells/mm(3). In the clozapine group, eosinophilia and neutropenia occurred in 32% 
and 7% of the patients, while the occurrence in the haloperidol group was 31% and 7%, respectively. 
Most patients developed eosinophilia in the first 6 weeks. No significant differences were found between 
men and women, ethnic groups, or age groups. Also, eosinophilia did not predict neutropenia (Ames et 
al, 1996). In a retrospective review, the rate of eosinophilia reported at an Australian hospital was 13% 
(Chatterton, 1997). 
c)  A 30-year-old woman receiving clozapine 200 milligrams/day developed eosinophilia with a peak of 
1320/microliter on treatment day 26 (Lucht & Riestschel, 1998). Clozapine was discontinued and the 
eosinophil count decreased to 220/microliter on day 45. Also of note is that neutropenia developed with 
a low of 1800/microliter on day 32 and IgE increased to 254 IU/deciliter (reference value less than 120 
IU/deciliter). 
d)  A 37-year-old man developed eosinophilia (700 cells/cubic millimeter) 2 weeks after beginning 
clozapine therapy (Amital et al, 1997). The eosinophil count remained stable for 7 weeks until he 
developed severe agranulocytosis, necessitating clozapine discontinuation. After 3 weeks the 
granulocyte count returned to normal. It has been theorized that eosinophilia predicts later 
agranulocytosis. 
e)  Eosinophilia developed in a 38-year-old schizophrenic patient following 5 weeks of clozapine therapy 
(eosinophil count of 1500 cells/cubic millimeter). Within 4 days of clozapine discontinuation, leukocyte 
and differential counts returned to normal and clozapine was restarted with no further abnormalities 
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(Tihonen & Paanila, 1992). Another case of eosinophilia has been reported when treated therapeutically 
with clozapine; anecdotal knowledge of several more cases exists (Stricker & Tielens, 1991). 

 
3.3.5.E   Hematology finding 

1)  N-desmethylclozapine, the major metabolite of clozapine, is toxic. N- desmethylclozapine is further 
metabolized to an unstable compound that is toxic to hemopoietic precursors of both myeloid and erythroid 
lineages. Therapeutic use of clozapine has been associated with neutropenia, agranulocytosis, neutrophilia, 
and rare eosinophilia. A few recent studies suggest patients of Jewish and Asian origin may be at higher risk 
for agranulocytosis. Adverse effects that were temporally associated with clozapine and occurred in patients 
are anemia and leukocytosis. Other effects voluntarily reported by the manufacturer include sepsis, 
thrombocytopenia, thrombocytosis, pulmonary embolism, deep vein thrombosis, elevated hemoglobin, 
elevated hematocrit, and increased erythrocyte sedimentation rate and a causal relationships that could not 
be determined. 
2)  Plasma and red-cell selenium concentrations were significantly (p less than 0.01) lower in schizophrenic 
patients treated with clozapine (n=54) compared to patients with mood disorders (n=36), schizophrenic 
patients not treated with clozapine (n=41) and a healthy control group (n=56). The plasma and red-cell 
selenium concentrations (micromoles/liter) were 1.28 +/- 0.33, 1.47 +/- 0.57; 1.39 +/- 0.29, 1.70 +/- 0.40; 
1.47 +/- 0.41, 1.70 +/- 0.48; and 1.49 +/- 0.30, 1.80 +/- 0.58 for the four groups respectively. Selenium 
deficiency has been associated with cardiomyopathy and with myocarditis and these same adverse effects 
are also known to occur with clozapine treatment. Although it could not be determined by this study whether 
clozapine causes selenium deficiency or if treatment-resistant schizophrenic patients (who are often treated 
with clozapine) are selenium deficient prior to treatment, the authors suggested that it may prove beneficial 
to provide selenium supplementation to schizophrenic patients receiving clozapine (Vaddadi et al, 2003). 

 
3.3.5.F   Neutropenia 

1)  Summary 
a)  In clinical studies, neutropenia occurred in 2.7 to 22% of patients The peak onset was during weeks 
6 to 18 of therapy. Cox proportional hazards regression analysis revealed a 17% decreased risk with 
each 10-year increase in age at clozapine initiation and a 77% greater risk in African-Caribbean 
subjects compared to Caucasians. The racial difference may be partially explained by significantly lower 
baseline white blood cell counts (an independent predictor of neutropenia) among African-Caribbeans. 
Maximum dose was inversely associated with risk (Prod Info Clozaril(R), 2002; Munro et al, 1999; Atkin 
et al, 1996; Hummer et al, 1997a). 

2)  Incidence: 3% 
3)  LITERATURE REPORTS 

a)  Although recommended by the manufacturer, the emergence of neutropenia in clozapine-treated 
patients has not required discontinuation of clozapine therapy in several cases. In a retrospective chart 
review, researchers assessed outcome over 600 days in patients (n=5) who continued clozapine 
therapy despite the development of neutropenia in the "red alert zone" (ie, white blood cell count below 
3000 per cubic millimeter (mm(3)) or absolute neutrophil count (ANC) below 1500 per mm(3)). All five 
patients were maintained on clozapine after initial onset and recovery of neutropenia with no recurrence 
of neutropenia during the observation period. In three patients, the neutrophil counts remained at or just 
above the "amber zone" (ie, ANC 1500 to 2000 per mm(3)) throughout long-term follow-up while no 
hematological abnormalities were observed in the other two patients. Favorable response to clozapine 
treatment was observed in four of the five patients as assessed by Clinical Global Impression-Severity 
scores. The authors suggest the need for methods to differentiate between benign neutropenia and 
neutropenia progressing to agranulocytosis (Ahn et al, 2004). 
b)  TRANSIENT NEUTROPENIA developed in a 44-year-old Caucasian man after taking clozapine 
(200 to 400 milligrams (mg)/day) for the treatment of paranoid schizophrenia. Twenty-seven weeks after 
initiation of clozapine therapy, the patient's morning neutrophil count had declined to 1300/cubic 
millimeter (mm(3)), while the total white blood cell (WBC) count was within a normal range (4100/mm
(3)). However, the blood sample taken the same afternoon at 2 p.m. showed that the neutrophil count 
had returned to normal (2200/mm(3)) and the total WBC count had risen to 5500/mm(3). Blood tests 
were continued twice a week and whenever the morning neutrophil counts fell between 1200 and 
1900/mm(3) (WBC counts: 4100 to 4700/mm(3)), they were between 2200 and 2700/mm(3) in the 
afternoon (WBC counts: 5400 to 5800/mm(3)). Because the neutrophil counts were normal in the 
afternoon, the risk of the patient developing agranulocytosis was considered to be low and clozapine 
was continued at a dose of 200 mg daily. Decreased neutrophil counts were no longer observed after 
30 weeks of clozapine therapy (Esposito et al, 2003). 
c)  After 20 months of clozapine treatment, the white blood cell (WBC) count declined over a four-month 
period and resulted in neutropenia in a 36-year-old chronic, paranoid schizophrenic man. During the 
prior 20 months of clozapine therapy (400 milligrams per day), the patient's WBC count was stable and 
ranged between 6000 and 10000 cubic millimeters (mm(3)). On the 21st and 22nd months of treatment, 
his WBC count decreased to an average of 4500 with an absolute neutrophil count (ANC) of 2300. By 
the fourth week of the 25th month of treatment, his WBC count continued its steady decline and was 
2400 with an ANC of 1100. At that time the patient developed a high fever and the diagnosis of 
neutropenia was made and the clozapine was discontinued (Taman et al, 2001). 
d)  The cumulative incidence of clozapine-induced neutropenia was 2.7%, based on the Clozaril Patient 
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Monitoring System (1990 to 1997, n=12,760) in the United Kingdom and Ireland. The peak onset was 
during weeks 6 to 18 of therapy. In this registry, the average and mean maximum clozapine doses were 
388 and 462 milligrams/day, respectively. Cox proportional hazards regression analysis revealed a 17% 
decreased risk with each 10-year increase in age at clozapine initiation (p=0.0003) and a 77% greater 
risk in African-Caribbean subjects compared to Caucasians (p=0.003). The age association is opposite 
that observed for agranulocytosis risk. The racial difference may be partially explained by significantly 
lower baseline white blood cell counts (an independent predictor of neutropenia) among African-
Caribbeans. Maximum dose was inversely associated with risk (Munro et al, 1999). 
e)  Neutropenia has been reported in up to 22% of patients therapeutically treated with clozapine 
(Hummer et al, 1997a). 
f)  A 17-year-old boy with severe schizophrenic disorder was able to continue clozapine treatment (50 
milligrams) despite decreased leukocytes (2480 cells/cubic millimeter (mm(3)), decreased neutrophil 
granulocytes (800 cells/mm(3)) and an acute febrile respiratory infection. He received G-CSF 300 
micrograms with an increase in leukocytes and neutrophils 6 hours later (2680/mm(3) and 1250/mm(3), 
respectively), and normal body temperature the next morning. Over the next 2 days he received 2 more 
G-CSF injections. He continued clozapine for an additional 38 weeks until he experienced another 
decrease in granulocytes and clozapine was discontinued. One year later, the patient again required 
clozapine and after 20 weeks of therapy required G-CSF. After 2 doses of G-CSF 300 mcg, he was 
again maintained on clozapine for an additional 8 months (Sperner-Unterweger et al, 1998). 
g)  A 29-year-old male with schizophrenia was able to reinitiate clozapine therapy despite previous 
neutropenia after receiving pretreatment with lithium. Clozapine was previously discontinued after a 
decrease in granulocytes to 1400 cells/cubic millimeter. After failing other antipsychotics, lithium was 
initiated and increased to 0.8 to 1.1 millimoles/liter. Clozapine was introduced 2 weeks later at 12.5 
milligrams (mg) and increased to 200 mg/day. Over the next 9 months white blood cell counts remained 
stable. The rational for lithium use was to increase granulopoiesis by enhancement of the production of 
granulocyte-macrophage colony-stimulating factor (Silverstone, 1998). 

 
3.3.5.G   Thromboembolic disorder 

1)  Summary 
a)  Six cases of PULMONARY EMBOLISM and 6 cases of VENOUS THROMBOSIS were reported 
during clozapine therapy. The adverse reaction was fatal in 5 cases with the affected patients being 3 
women and 9 men aged 25-59 years. Complications that included VENOUS THROMBOEMBOLISM 
developed within the first 3 months of clozapine therapy in 8 of the patients (Hagg & Soderstrom, 2000). 
Adverse effects voluntarily reported by the manufacturer are THROMBOCYTOSIS and DEEP VEIN 
THROMBOSIS; a causal relationship could not be determined (Prod Info Clozaril(R), 2002). 

2)  LITERATURE REPORTS 
a)  Between April 1989 and March 2000, 6 cases of pulmonary embolism and 6 cases of venous 
thrombosis were reported during clozapine therapy. The adverse reaction was fatal in 5 cases. The 
affected patients were 3 women and 9 men. Venous thromboembolism (VTE) complications developed 
within the first 3 months of clozapine therapy in 8 of the patients. The mean clozapine dose was 277 
milligrams per day (Hagg & Soderstrom, 2000). After reviewing the available literature on case reports 
of VTE from the Swedish Adverse Reactions Advisory Committee, the authors suggest that VTE may 
not be clozapine associated after all and that other risk factors, such as reduced motor activity, should 
be taken into account. The authors concluded that an increased risk of VTE seems to be a general 
property of the antipsychotic drugs (Thomassen et al, 2000). 

 
3.3.6   Hepatic Effects 

Hepatotoxicity 

Increased liver enzymes 

Liver finding 

 
3.3.6.A   Hepatotoxicity 

1)  Summary 
a)  In clinical trials of clozapine, LIVER FUNCTION ABNORMALITIES occurred; in patients with 
clinically relevant elevations or with jaundice, clozapine should be discontinued. CHOLESTASIS, 
HEPATITIS, and JAUNDICE were voluntarily reported in postmarketing experience (Prod Info Clozaril
(R), 2002). A 39-year-old male also developed fatal acute fulminant LIVER FAILURE with 
encephalopathy and coagulopathy after 8 weeks of clozapine therapy (Macfarlane et al, 1997). 

 
3.3.6.B   Increased liver enzymes 

1)  Summary 
a)  Clozapine, in therapeutic dosages, has been associated with a rise in liver enzymes in 37. 3% to 
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61% of patients (Hummer et al, 1997a; Gaertner et al, 2001). A case report also notes this adverse 
effect (Panagiotis, 1999). 

2)  LITERATURE REPORTS 
a)  In a prospective study, the incidence of alanine aminotransferase (ALT) elevation to more than twice 
the upper normal limit was statistically greater with clozapine (37%, n=167) than with haloperidol (17%, 
n=71). Among those receiving clozapine, the rates of elevations in aspartate aminotransferase (AST) 
and gamma-glutamyl transpeptidase (GGT) to more than twice the upper normal limit were 12% and 
15%, respectively. No such increases in bilirubin or alkaline phosphatase occurred in clozapine-treated 
patients. These effects were transient in the majority of patients (disappearing by week 13) with no 
clinical manifestations reported (Hummer et al, 1997a). 
b)  A 30-year-old man developed abnormal liver enzymes and a grand mal seizure while receiving 
clozapine 400 milligrams (Panagiotis, 1999). Liver enzymes and electroencephalogram (EEG) were 
normal before therapy. After 4 weeks, he presented with a grand mal seizure and clozapine was 
reduced to 300 milligrams. Liver enzymes were evaluated 5 days after the seizure. The aspartate 
aminotransferase and gamma-glutamyl transferase were 3 times the upper limits of normal and the 
alanine aminotransferase was 5 times the upper limits of normal. Clozapine was discontinued. 

 
3.3.6.C   Liver finding 

1)  Liver function abnormalities have occurred with clozapine therapy that include elevated liver enzymes, 
liver failure, jaundice, hepatitis and cholestasis. 

 
3.3.7   Immunologic Effects 

Drug-induced lupus erythematosus, Systemic 

Immune hypersensitivity reaction 

Immunology finding 

Systemic lupus erythematosus 

 
3.3.7.A   Drug-induced lupus erythematosus, Systemic 

1)  Summary 
a)  Two cases of lupus-like reactions have been reported with clozapine therapy (Kanjolia et al, 1997; 
Wickert et al, 1994). 

2)  LITERATURE REPORTS 
a)  A positive lupus anticoagulant, with resultant increased aPTT, was reported in an adult male taking 
clozapine (225 milligrams/day), Klonopin, Cogentin and Lopid. The etiologic relationship of clozapine to 
the lupus anticoagulant is probable (Kanjolia et al, 1997). 
b)  A case of systemic lupus erythematosus-like reaction was reported in a 39-year-old man taking 300 
milligrams per day of clozapine for paranoid schizophrenia. The patient rapidly improved over 5 days 
following discontinuation of the clozapine. The symptom complex included: fever, fatigue, cough, chest 
pain, arthralgia, elevated activated partial thromboplastin time, and other hematological abnormalities 
(Wickert et al, 1994). 

 
3.3.7.B   Immune hypersensitivity reaction 

1)  Summary 
a)  Hypersensitivity reactions have been noted in a few case reports during clozapine therapy. Monitor 
plasma levels if a hypersensitivity reaction is suspected (Haack et al, 2003; Stanislav & Gonzalez-
Blanco, 1999; Jaunkalns et al, 1992; Stoppe et al, 1992). 

2)  LITERATURE REPORTS 
a)  A hypersensitivity reaction to clozapine manifested as fever, bilateral pleural effusions and rapidly 
spreading papular rash in a 37-year-old woman 9 days after initiation and titration to 150 milligrams/day. 
Other etiologies were ruled out. Signs and symptoms began to resolve within a week of discontinuing 
clozapine (Stanislav & Gonzalez-Blanco, 1999). 
b)  A 33-year-old woman with chronic paranoid schizophrenia refractory to numerous neuroleptics 
started clozapine at 25 milligrams daily increments. On day 15, fever myalgia, arthralgia, and urticarial 
plaques on elbows and knees developed. Clozapine was stopped and symptoms abated. All tests 
including rechallenge with clozapine indicated that the extremely high titers of antimyeloperoxidase 
antibodies may have contributed to the pathogenesis of the syndrome. The relationship between 
idiosyncratic drug reactions, especially agranulocytosis, and myeloperoxidase system was described 
(Jaunkalns et al, 1992). 
c)  A 69-year-old woman suffering from chronic paranoid schizophrenia received clozapine for three 
weeks with no complications. For unknown reasons clozapine was discontinued. Two years later and 1 
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day after the first dose of clozapine, this patient developed an alarming, life-threatening allergic 
asthmatic reaction requiring intensive care treatment. When clozapine was restarted, the patient had a 
similar asthma-like attack. This reaction could be a delayed hypersensitivity or pseudoallergic reaction 
to the drug. This reaction is not due to its weak binding to D, and D2 dopamine receptors, or the 
blockage of S2 serotonergic, alpha, adrenergic, muscarinic, and H1 histamine receptors (Stoppe et al, 
1992). 

 
3.3.7.C   Immunology finding 

1)  Malaise and hypersensitivity reactions occurred with clozapine therapy. 
 
3.3.7.D   Systemic lupus erythematosus 

See Drug Consult reference: DRUG-INDUCED SYSTEMIC LUPUS ERYTHEMATOSUS 
 
3.3.8   Musculoskeletal Effects 

Musculoskeletal finding 

Pain 

Polyserositis 

Rhabdomyolysis 

Serum creatinine raised 

 
3.3.8.A   Musculoskeletal finding 

1)  Summary 
a)  In clinical trials (n=842), during clozapine therapy adverse effects temporally associated with 
clozapine and occurring at a frequency less than 1% included TWITCHING. A voluntary postmarketing 
report noted MYASTHENIC SYNDROME however a causal relationship could not be determined (Prod 
Info Clozaril(R), 2002). 

2)  Muscle weakness, muscle spasms, muscle pain, back pain, neck pain, and leg pain occurred in patients 
with clozapine therapy. Adverse effects temporally associated with clozapine and occurring at a lower 
frequency include twitching and joint pain. Other less common effects include rhabdomyolysis, lupus-like 
findings, cpk elevations, and myasthenic syndrome. 

 
3.3.8.B   Pain 

1)  Summary 
a)  In clinical trials, MUSCLE WEAKNESS, MUSCLE SPASMS, MUSCLE PAIN, BACK PAIN, NECK 
PAIN, and LEG PAIN occurred in 1% of patients (n=842) during clozapine therapy. JOINT PAIN was 
temporally associated with clozapine and occurring at a frequency less than 1% (Prod Info Clozaril(R), 
2002). 

 
3.3.8.C   Polyserositis 

1)  Summary 
a)  Polyserositis developed in a 74-year-old man after receiving clozapine (initial, 25 milligrams (mg) 
daily, then increased by 12.5 mg increments at weekly intervals) for the treatment of schizoaffective 
disorder. Initial symptoms, including dry cough, chills, and fever, developed twenty days after the 
initiation of therapy. He was treated for an assumed chest infection; however, respiratory symptoms 
worsened and the patient developed a PERICARDIAL EFFUSION and BILATERAL PLEURAL 
EFFUSION. Clozapine was withdrawn and systematic symptoms resolved within a week (Lim et al, 
2003). 

 
3.3.8.D   Rhabdomyolysis 

1)  Summary 
a)  A 42-year-old man receiving clozapine and being treated for polydipsia developed rhabdomyolysis 
during the correction of the hyponatremia. After correction of his hyponatremia, his creatine kinase (CK) 
level was 8184 units/L and then 6186 units/L; however at 68 hours after admission, his CK peaked at 
62,730 units/L. He had no muscle aches. To prevent acute renal insufficiency, high-volume alkaline 
diuresis was initiated. The CK concentration fell and returned to normal after 14 days. The authors feel 
that the rhabdomyolysis may have been enhanced by the use of clozapine (Wicki et al, 1998). 

 
3.3.8.E   Serum creatinine raised 

1)  Summary 
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a)  Clozapine may be associated with increases in creatine kinase (CK), without features of neuroleptic 
malignant syndrome, and mild MYOPATHY. In 37 consecutive clozapine-treated outpatients, weekly CK 
levels were evaluated. Extreme CK elevations (greater than 20,000 International Units/Liter(IU/L)) 
without myoglobinuria occurred in 3 patients, and moderate CK elevation (between 725 and 20,000 
IU/L) in 10 patients. Six patients in the moderately elevated CK group also had MUSCLE WEAKNESS. 
Five patients had mild myopathic dysfunction by electromyography. The CK elevations were not 
dependent upon clozapine dose (Scelsa et al, 1996). 

 
3.3.9   Neurologic Effects 

Dizziness 

Dystonia 

EEG finding 

Headache 

Movement disorder 

Myoclonus 

Neuroleptic malignant syndrome 

Neurological finding 

Paralysis 

Seizure 

Somnolence 

Stuttering 

 
3.3.9.A   Dizziness 

1)  Summary 
a)  In clinical trials (n=842), dizziness and VERTIGO occurred in 19% of patients during therapeutic use 
of clozapine (Prod Info Clozaril(R), 2002). 

2)  Incidence: 19% 
 
3.3.9.B   Dystonia 

1)  Summary 
a)  During the first few days after initiating treatment with an antipsychotic medication, symptoms of 
dystonia may occur in susceptible individuals. Symptoms may include spasm of neck muscles, which 
may progress to tightening of the throat, swallowing difficulty, breathing difficulty, and/or protrusion of 
the tongue. These symptoms can occur at low doses but most often occur (and occur with a greater 
severity) with high potency and at higher doses of first generation antipsychotic medications. Males and 
younger age groups appear to be at greater risk for developing acute dystonia (Prod Info CLOZARIL(R) 
oral tablets, 2008). 
b)  Several case reports note dystonic reactions in patients during therapeutic use of clozapine 
(Mendhekar & Duggal, 2006)(Elliott et al, 2000)(Molho & Factor, 1999; Poersch et al, 1996; Kastrup et 
al, 1994). In the manufacturer's clinical trials (n=842), a few cases of tardive dyskinesia have also been 
reported in patients receiving clozapine; however, a causal relationship could not be established(Prod 
Info Clozaril(R), 2002). Atypical antipsychotics such as clozapine are associated with a lower risk of 
extrapyramidal symptoms (EPS) than conventional antipsychotics because of higher (ie, more 
balanced) serotonin-to-dopamine blockade ratios. This may also partially explain the decreased 
incidence of tardive dyskinesia with atypical agents, as one proposed mechanism of tardive dyskinesia 
involves "supersensitivity" to chronic, unopposed dopamine blockade (Glazer, 2000; Reynolds, 2000). 

2)  A case of clozapine induced tardive dyskinesia occurred in a 47-year-old woman with a history of with 
schizophrenia and hypothyroidism. Significant past medical history include extrapyramidal side effects from 
haloperidol. The patient's concurrent medications included levothyroxine (100 mg/day) and clozapine (150 
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mg/day). She presented with dyskinetic movements of the tongue and horizontal grinding movements of the 
lower jaw 7-months after starting clozapine. She was initially and unsuccessfully treated by discontinuing her 
levothyroxine for 8 weeks; her dyskinetic movements persisted and her thyroid stimulating hormone level 
increased. Diagnostic testing, which included computed tomography scan and electroencephalogram, were 
unremarkable. She was restarted on levothyroxine and also given a sequential trial of propranolol (80 
mg/day) and tetrabenazine (125 mg/day) with improvement only in her thyroid profile. She subsequently was 
diagnosed with tardive dyskinesia and an attempt to reduce her clozapine dose to 125 mg/day failed. The 
dose reduction worsened her psychotic symptoms requiring an even higher dose of clozapine (200 mg/day) 
to manage her schizophrenia. Neither reduction nor increase of her clozapine dose improved the dyskinetic 
movements, which she continued to exhibit (Mendhekar & Duggal, 2006). 
3)  An acute dystonic reaction involving the tongue and neck developed in a 44-year-old male inpatient the 
day after a 50-milligram (mg) clozapine dosage increase to 450 mg/day. Despite a 20-year history of 
schizophrenia, extrapyramidal symptoms and tardive dyskinesia had not been previously documented. 
However, a pseudoparkinsonian tremor and orofacial movements consistent with tardive dyskinesia were 
noted on admission. His outpatient medication regimen had included clozapine and haloperidol. At the time 
of the dystonic reaction, the only concomitant medications were vitamin E and aspirin. The dystonia abated 
following a dose of intramuscular diphenhydramine (Elliott et al, 2000). 
4)  Tardive dystonia characterized by left rotational torticollis with intermittent spasms was attributed to 
clozapine 825 milligrams/day in a 37-year-old male with a 21-year history of schizophrenia. The dystonia 
first appeared 2 years after initiation of clozapine monotherapy and continued to worsen despite daily 
trihexyphenidyl. Other concomitant medications included metformin and glyburide. The torticollis continued 
unabated 4 years later, as the patient was intolerant to increased dosages of trihexyphenidyl (Molho & 
Factor, 1999). 
5)  58-year-old patient treated for psychosis with clozapine 600 milligrams and benperidol 30 milligrams daily 
experienced episodes of ASTERIXIS, tachycardia and sweating, exacerbated by hypoglycemia (blood sugar 
65 to 75 milligrams/deciliter). The symptoms disappeared upon reduction in an oral hypoglycemic agent that 
the patient was taking concurrently (Poersch et al, 1996). 
6)  A case of acute DYSTONIA manifested as retrocollic torsion and dystonic cramps of the tongue and 
mouth was reported after six weeks of therapy with clozapine at a dose of 400 milligrams/day. The dystonia 
was successfully treated with biperiden and the clozapine tapered to 250 milligrams/day. Biperiden was then 
discontinued without further incidences of dystonia (Kastrup et al, 1994). 

 
3.3.9.C   EEG finding 

1)  Summary 
a)  EEG changes have been noted in patients with clozapine use. There is some disagreement on 
whether these changes are dose-related occurrences or normal baselines within the patient population 
being treated with clozapine (Silvestri et al, 1998; Welch et al, 1994; Tihonen et al, 1991; Spatz et al, 
1978). 

2)  LITERATURE REPORTS 
a)  One author states that most patients receiving clozapine treatment have abnormal EEGs. However, 
they believed that abnormal EEGs should not contraindicate increase of the clozapine dose beyond 600 
milligrams/day if no signs of clinical adverse effects are observed (Tihonen et al, 1991). However, 
another author advocates lowering the clozapine dose by 25 to 50 milligrams per day and adjusting the 
dose weekly until the EEG returns to baseline (Welch et al, 1994). 
b)  In a group of 35 patients, 26 (74%) were found to have evidence of EEG abnormalities (slowing, 
dysrhythmia, or paroxysmal discharges) during clozapine treatment (Welch et al, 1994). EEGs were 
measured as a means of detecting clinical toxicity and reducing the incidence of seizures. 
c)  Eight out of 12 psychiatric patients receiving clozapine were found to have interictal epileptiform 
abnormalities on EEG. Six of the 8 had seizures while receiving clozapine. The abnormalities were focal 
or multifocal with a predominance of left temporal foci (Silvestri et al, 1998). 
d)  Changes in the EEG pattern similar to those caused by other neuroleptics has been seen in patients 
receiving clozapine. Monthly EEGs were evaluated in 34 schizophrenic patients treated with clozapine 
100 to 700 milligrams daily. After 2 to 6 months of treatment, the EEG in 6 patients showed 
dysrhythmias and other changes similar to those caused by other neuroleptics. In 2 months after 
discontinuation of clozapine, the EEG had reverted to the pretreatment pattern (Gross & Langner, 
1966). Similar results have been reported by other authors (Spatz et al, 1978). 

 
3.3.9.D   Headache 

1)  Summary 
a)  In clinical trials (n=842) 7% of patients experienced headache with clozapine therapy (Prod Info 
Clozaril(R), 2002). 

2)  Incidence: 7% 
 
3.3.9.E   Movement disorder 

1)  Summary 
a)  In clinical trials (n=842) 6% of patients experienced TREMOR. The following adverse effects were 
also reported in 1% to 4% of patients: HYPOKINESIA, AKINESIA, RIGIDITY, AKATHISIA, 
HYPERKINESIA, WEAKNESS, and ATAXIA. Adverse effects that were temporally associated with 
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clozapine and occurred in less than 1% of patients include TICS, POOR COORDINATION, 
INVOLUNTARY MOVEMENTS, DYSARTHRIA, HISTRIONIC MOVEMENTS, SHAKINESS, 
PARKINSONISM, and NUMBNESS (Prod Info Clozaril(R), 2002). One case of asterixis has been 
reported (Poersch et al, 1996). 

 
3.3.9.F   Myoclonus 

1)  Summary 
a)  Myoclonic jerking and EPILEPTIFORM MOVEMENTS have developed in patients taking therapeutic 
doses of clozapine (Prod Info Clozaril(R), 2002); (Antelo et al, 1994). A case report noted that 40-year-
old man developed OROLARYNGEAL MYOCLONUS after 1 month of clozapine therapy. The 
myoclonus resolved with a reduction in clozapine dose (Knoll, 1997). 

 
3.3.9.G   Neuroleptic malignant syndrome 

1)  Summary 
a)  The estimated overall incidence of neuroleptic malignant syndrome (NMS) is 1% in patients 
receiving neuroleptics. Although the incidence is thought to be less with clozapine than with other 
neuroleptics, there are reports in the literature describing this syndrome following therapy with 
clozapine, some in conjunction with other neuroleptics or lithium. The syndrome generally occurs within 
the first two weeks of treatment and is associated with elevated creatine phosphokinase (CPK) and 
white blood cell count (WBC); symptoms usually persist 5 to 10 days after medications are 
discontinued. Without prompt treatment, patients may experience crippling effects of muscle 
destruction, renal impairment, encephalopathy, and even death (Prod Info Clozaril(R), 2002); (Kontaxkis 
et al, 2001)(Karagianis et al, 1999; Dalkilic & Grosch, 1997; Campellone et al, 1995; Viner & Escobar, 
1994; Keshavan et al, 1994; DasGupta & Young, 1991); (Miller et al, 1991)(Anderson & Powers, 1991); 
(Muller et al, 1988). 
b)  Clozapine-induced neuroleptic malignant syndrome (NMS) developed in a 52-year-old man with a 
concomitant underlying brain injury. The patient was admitted to the hospital for exacerbation of 
psychotic and affective symptoms, including self-injurious behavior, after having been treated effectively 
for bipolar disorder for the previous ten years with clozapine at a daily dose of 400 milligrams (mg). 
Clozapine was increased to 500 mg daily on the first day of hospitalization. On day 4, altered mental 
status, moderate rigidity, urinary retention, and fever were observed; and laboratory findings revealed 
leucocytosis, elevated levels of creatine phosphokinase (CPK), alanine aminotransferase (ALT), and 
aspartate aminotransferase (AST). Clozapine was discontinued after magnetic resonance imaging 
showed a subacute bilateral frontal hematoma. The CPK peaked on day 5 at 18,000 international 
units/liter and then started to decrease, returning to normal on day 9 along with resolution of fever, 
rigidity, and altered mental status. The author attributes the development of NMS in this patient to 
concurrent clozapine administration and an underlying brain injury, which may have been caused by the 
patient's self-injurious behavior (Duggal, 2004). 

2)  LITERATURE REPORTS 
a)  Two patients presented with neuroleptic malignant syndrome associated with clozapine which was 
not similar to the presentation with classical neuroleptic agents. One man presented after 16 days of 
clozapine therapy with a temperature of 38.4 degrees Celsius (C) and increased heart rate. There was 
no rigidity noted. Five days later his white blood cell (WBC) count peaked at 15,000/mm(3) and his 
creatine kinase at 1501 units(U)/liter(L). Marked neck rigidity was noted. Medications were discontinued 
and he recovered; however, intubation was required. In the other case, a woman treated with clozapine 
for 2 years developed diaphoresis, pallor and vomiting. Her temperature was 37.7 C. Two weeks later, 
she was found to be disoriented. Finally, 1 week later she was admitted and found to have a mild neck 
stiffness. Her temperature peaked at 38.3 C. Her WBC count was 10,600/mm(3). Her creatine kinase 
peaked at 189 units/L (normal 20 to 184). Clozapine was discontinued and she improved after 1 week 
(Karagianis et al, 1999). 
b)  In a review of clozapine and cases of presumed neuroleptic malignant syndrome, approximately 9 of 
the 19 cases were designated as having high probability of actually being neuroleptic malignant 
syndrome. Alternative diagnoses in low probability cases included benzodiazepine withdrawal, infection, 
drug-drug interaction, or serotonin syndrome (Hasan & Buckley, 1998). 
c)  The Australian Adverse Drug Reactions Advisory Committee has received 11 reports of Neuroleptic 
Malignant Syndrome associated with clozapine therapy (1 case questionable). The patients were all 
male (median age 40 years) and onset occurred primarily in the first two weeks after initiating treatment 
but ranged from 6 days to 9 months. Clozapine doses ranged from 75 to 600 milligrams (mg) daily 
(median 400 mg). Clinical symptomology included fever, confusion, disorientation, profuse sweating, 
tachycardia, and delirium. Laboratory tests revealed leukocytosis in 7 cases and elevated creatinine 
kinase levels in 10 cases (230 to 12,800 units/liter); all but 1 patient recovered (Anon, 1997a). 
d)  A patient with a history of neuroleptic malignant syndrome (NMS) following neuroleptic therapy also 
developed NMS after initiation of clozapine. After 4 days of clozapine treatment (12.5 milligrams daily), 
the patient experienced marked changes in mental status, weakness, and dizziness; creatine 
phosphokinase (CPK) was significantly elevated. Following discontinuation of the drug, the patient 
completely recovered after several days (Illing & Ancill, 1996). 
e)  A 71-year-old man with chronic paranoid schizophrenia presented with fever, rigidity, and altered 
mental status. Medications were therapeutic doses of clozapine and 1500 milligrams of valproic acid 
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used for prophylaxis for clozapine-induced seizures. His creatine phosphokinase level was 2536 U/liter, 
his urine contained myoglobin, and he had evidence of acute renal insufficiency. Despite 
discontinuation of clozapine, intravenous hydration, bromocriptine, diazepam, dantrolene, etc, the 
patient developed pulmonary and renal infection, multiorgan failure, gastrointestinal hemorrhage and 
subsequently died (Campellone et al, 1995). 

 
3.3.9.H   Neurological finding 

1)  Summary 
a)  In clinical trials (n=842), the following adverse effects were reported in 1% to 4% of patients were 
CONFUSION, FATIGUE, LETHARGY, and SLURRED SPEECH. Adverse effects that were temporally 
associated with clozapine and occurred in less than 1% of patients include LOSS OF SPEECH, 
AMENTIA, STUTTERING, DYSARTHRIA, NYSTAGMUS, AMNESIA/MEMORY LOSS and 
PARESTHESIA. (Prod Info Clozaril(R), 2002). 

2)  Drowsiness and sedation are very common dose-dependent adverse effects with therapeutic use of 
clozapine and are likely to subside with continued therapy or dose reduction. Dizziness and vertigo also 
commonly occur. Tremor, headache and seizures occur with some frequency. The following adverse effects 
that were less frequently reported and include hypokinesia, akinesia, agitation, rigidity, akathisia, confusion, 
fatigue, hyperkinesia, weakness, lethargy, ataxia, delirium, EEG changes, asterixis, paresthesia, slurred 
speech, and epileptiform movements/myoclonic jerks. Adverse effects that were temporally associated with 
clozapine therapy include loss of speech, tics, poor coordination, involuntary movements, stuttering, 
dysarthria, histrionic movements, shakiness, parkinsonism and numbness. Several cases of dystonic 
reactions have been reported but a causal relationship could not be established. 

 
3.3.9.I   Paralysis 

1)  A Chinese male schizophrenia patient developed hyperglycemia, hyperlipemia, and PERIODIC 
PARALYSIS while taking clozapine. The episodes of paralysis often lasted 30 to 40 minutes and then 
spontaneously stopped. Symptoms resolved when clozapine was withdrawn and recurred when clozapine 
treatment was reestablished. Symptoms appeared at clozapine doses as low as 37.5 milligrams (mg) per 
day. Other drugs were not as effective as clozapine for treating his mental state. His mental state was finally 
stabilized with a combination of clozapine 25 mg/day and haldol 20 mg/day, without elevations of blood 
glucose or lipids (Wu et al, 2000). 

 
3.3.9.J   Seizure 

1)  Summary 
a)  In the manufacturer's clinical trials (n=842) one or more seizures occurred in 5% (61 of 1743) of 
patients. During earlier clinical trials, the reported prevalence of seizures was also 5% of patients 
treated with 600 to 900 milligrams daily. Therapeutic use of clozapine has been reported to lower the 
seizure threshold, especially in epileptic patients and patients with organic brain disease. Seizures 
appear to be dose-related. Patients with a history of seizures or predisposing factors should be closely 
monitored during clozapine therapy. These patients should not be engaged in any activities where the 
sudden loss of consciousness could cause serious risk to themselves or others. STATUS 
EPILEPTICUS was reported, however a causal relationship with clozapine could not be determined. 
(Prod Info Clozaril(R), 2002; Supprian et al, 1999; Panagiotis, 1999; Devinsky & Pacia, 1994; Haller & 
Binder, 1990a). 

2)  Incidence: 5% 
3)  LITERATURE REPORTS 

a)  In one case, a 30-year-old man developed a grand mal seizure and liver toxicity after 3 weeks of 
clozapine therapy which had been increased to 400 milligrams per day (Panagiotis, 1999). 
b)  A 49-year-old female on maintenance clozapine therapy for refractory schizophrenia experienced a 
generalized epileptic seizure after a self-imposed dose increase to 750 milligrams (mg)/day. Myoclonic 
jerks continued for 2 hours, necessitating intravenous phenytoin. Electroencephalographic 
abnormalities (initial diffuse slowing progressing to triphasic sharp waves) had previously coincided with 
dosage increases from 450 to 650 mg/day. Preceding the seizure was new-onset stuttering at 700 
mg/day, with dose-related fluctuations in severity. After the seizure, the patient was stabilized on 
valproate 900 mg/day and clozapine 600 mg/day, with no further stuttering or seizures during 6 months 
of follow-up. The authors speculated that clozapine-induced stuttering might be an indicator of epileptic 
brain activity (Supprian et al, 1999). 
c)  Seizures occur in approximately 1% of patients treated with antipsychotic drugs, but the reported 
prevalence of seizures is higher with clozapine and appears to be dose-dependent: 1% with less than 
300 milligrams/day, 3% with 300 to 599 milligrams/day, and 5% with 600 to 900 milligrams/day. Clinical 
management of the seizures including the use of anticonvulsants or the discontinuation of clozapine has 
been outlined (Haller & Binder, 1990a). Another author reported similar results (Devinsky et al, 1991). 
d)  Some data do not clearly confirm the dose-dependent effect (Devinsky & Pacia, 1994). A 28-year-
old woman with schizophrenia experienced a grand mal seizure while receiving clozapine at a low dose 
of 200 milligrams (Ravasia & Dickson, 1998). This occurred after 6 months of clozapine that included a 
5-month initial taper. Her clozapine level was, however, 3290 nmol/liter (suggested range: 153 to 1836 
nmol/liter). 

See Drug Consult reference: PREVENTION OF CLOZAPINE-INDUCED SEIZURES 
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3.3.9.K   Somnolence 

1)  Summary 
a)  In the manufacturer's clinical trials with clozapine therapy, drowsiness and SEDATION were reported 
in 39% of patients (n=842) and was reported likely to subside with continued therapy or dose reduction 
(Prod Info Clozaril(R), 2002). Earlier studies have also noted that drowsiness was a common dose-
dependent adverse effect of clozapine (Bablenis et al, 1989; Haller & Binder, 1990a; Kirkegaard et al, 
1982; Ayd, 1974a; Battegay et al, 1977). 

2)  Incidence: 39% 
 
3.3.9.L   Stuttering 

1)  Summary 
a)  Stuttering was noted to occur with clozapine use. 

2)  LITERATURE REPORTS 
a)  A 28-year-old, paranoid schizophrenic, man began stuttering when his clozapine dose reached 300 
milligrams (mg) per day. An earlier EEG taken when he was receiving 150 mg/day showed bilateral 
frontotemporal slowing (left more than right), a photic convulsive response, and generalized 
nonparoxysmal sharp and slow waves. As he had a good response to clozapine his dose was increased 
to 300 mg/day and he began to stutter. At 425 mg/day he had a generalized tonic-clonic seizure. His 
clozapine dose was reduced to 200 mg/day and valproate 800 mg/day was added. There was no 
recurrence of stuttering when his clozapine dose was again increased to 300 mg/day. The authors 
speculate that stuttering accompanied by left-sided slowing or other EEG abnormalities may be a 
forerunner to seizures (Duggal et al, 2002). 

 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Eye / vision finding 

1)  Summary 
a)  In clinical manufacturer trials, VISUAL DISTURBANCES occurred in 5% of patients (n=842) during 
clozapine therapy. MYDRIASIS, EYELID DISORDER, and BLOODSHOT EYES occurred in less than 
1% of patients; a causal relationship with clozapine could not be determined (Prod Info Clozaril(R), 
2002). ACCOMMODATION DIFFICULTIES may also be noted (Reynolds, 2000). No pathological 
pigmentation in the refractive media or retina were observed in 11 patients treated with clozapine for 6 
months to 2 years (Gross & Langner, 1970). 

2)  Visual disturbances have occurred in patients during clozapine therapy that include mydriasis, eyelid 
disorder, accommodation difficulties and bloodshot eyes. 

 
3.3.11   Otic Effects 

Disorder of ear 

Ear and auditory finding 

 
3.3.11.A   Disorder of ear 

1)  Summary 
a)  Ear disorder was temporally associated with clozapine therapy and occurred at a frequency less 
than 1% (Prod Info Clozaril(R), 2002). 

 
3.3.11.B   Ear and auditory finding 

1)  Ear disorder was temporally associated with clozapine therapy. 
 
3.3.12   Psychiatric Effects 

Delirium 

Obsessive-compulsive disorder 

Psychiatric sign or symptom 

 
3.3.12.A   Delirium 

1)  Summary 
a)  Delirium may occur, secondary to antimuscarinic side-effects, following therapeutic dosages 
(Reynolds, 2000; Burke et al, 1998); (Wilkins-Ho & Hollarder, 1997). An incidence of 8% was reported 
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in a case series of 391 treatments in 315 inpatients (Gaetner et al, 1989). Some authors recommended 
a low starting dose and gradual titration in retreatment with clozapine (Szymanski et al, 1991b) 

2)  LITERATURE REPORTS 
a)  Two cases of NEUROLEPTIC-SENSITIVITY were reported with clozapine therapy in patients with 
Lewy body dementia. Both received low doses of clozapine (6.25 or 12.5 milligrams) and experienced 
increased confusion, hallucinations, and behavioral symptoms. These symptoms persisted despite 
discontinuation of clozapine. Both families noted that the patients never returned to their pre-clozapine 
level of mental function (Burke et al, 1998). 
b)  A 48-year-old woman with a past history of alcohol dependency developed delirium after 3 days of 
clozapine therapy. Clozapine was discontinued and a slower upward titration resulted in no recurrence 
of her schizoaffective symptoms or her delirium (Wilkins-Ho & Hollander, 1997). 
c)  A 22-year-old man with chronic schizophrenia experienced acute symptoms of an 
ANTICHOLINERGIC SYNDROME (delirium, DECREASED GASTROINTESTINAL MOTILITY, 
TACHYCARDIA, and urinary hesitancy), antiadrenergic symptoms (orthostatic hypotension), and drug-
induced HYPERBILIRUBINEMIA and HYPERAMYLASEMIA, after reintroduction of clozapine at a 
moderate and previously well-tolerated dosage. The authors recommended a low starting dose and 
gradual titration in retreatment with clozapine (Szymanski et al, 1991b). 

 
3.3.12.B   Obsessive-compulsive disorder 

1)  Summary 
a)  Adverse effects that have been reported during clozapine therapy are unmasked obsessive 
compulsive disorder, PSYCHOTIC EXACERBATIONS and CATAPLEXY (Prod Info Clozaril(R), 2002; 
Biondi et al, 1999; de Haan et al, 1999; Suppes & Rush, 1996; Baker et al, 1992). 

2)  LITERATURE REPORTS 
a)  In a retrospective cohort study of recent-onset schizophrenia or other psychotic disorders (n=121, 
mean age 21 years, 79% male), significantly more clozapine recipients (7 of 34, 21%) reported 
emergent or worsened obsessions compared to recipients of other antipsychotics (1 of 76, 1.3%, p less 
than 0.01). Clozapine-associated obsessions were new-onset in 5 of 7 (71%) cases. Discontinuation of 
clozapine produced complete remission of obsessive symptoms in one case. Three were successfully 
managed with clozapine dosage reduction plus adjunctive selective serotonin reuptake inhibitor (SSRI) 
therapy. Obsessions were refractory to SSRI therapy in the remaining patients (de Haan et al, 1999). 
b)  A 27-year-old man experienced obsessive-compulsive symptoms while receiving clozapine 150 
milligrams/day for his schizophrenia (Biondi et al, 1999). Symptoms emerged after 5 weeks of 
clozapine. He had no previous history of obsessive-compulsive disorder. His score on the Yale-Brown 
Obsessive Compulsive Scale was 30. This decreased to 10 after clomipramine 110 milligrams/day was 
added. 
c)  Clozapine has produced or unmasked obsessive compulsive symptoms in 6 patients. In a review of 
49 patients treated with clozapine for at least 3 months, five patients experienced de novo obsessive 
compulsive symptoms or a worsening of previous obsessive compulsive symptoms with improvement of 
psychosis (Baker et al, 1992). A similar case has been reported (Suppes & Rush, 1996). 

 
3.3.12.C   Psychiatric sign or symptom 

1)  Summary 
a)  In clinical trials (n=842), the following adverse effects were reported in 1% to 4% of patients; 
DISTURBED SLEEP/NIGHTMARES, RESTLESSNESS, AGITATION, PANIC, INSOMNIA, 
DEPRESSION, and ANXIETY. Adverse effects that were temporally associated with clozapine and 
occurred in less than 1% of patients include AMENTIA, DELUSIONS/HALLUCINATIONS, 
AMNESIA/MEMORY LOSS, PARANOIA, and IRRITABILITY. (Prod Info Clozaril(R), 2002; Bressan et 
al, 2000). 

2)  The following adverse effects that were less frequently reported in include disturbed sleep/nightmares, 
depression, restlessness, insomnia, and anxiety disorders. Adverse effects that were temporally associated 
with clozapine therapy include amentia, delusions/hallucinations, amnesia/memory loss, paranoia and 
irritability. Other adverse effects that have been reported are unmasked obsessive compulsive disorder, 
psychotic exacerbation and cataplexy. 
3)  LITERATURE REPORTS 

a)  A 34-year-old woman treated with clozapine 400 milligrams (mg) daily, developed daily PANIC and 
agoraphobic symptoms after 20 weeks that confined her to the house. Even with a reduction of 
clozapine to 250 mg daily, the patient only showed modest improvement. Clozapine was discontinued 
and changed to olanzapine without further recurrence of anxiety symptoms (Bressan et al, 2000). 

 
3.3.13   Renal Effects 

Interstitial nephritis 

Nocturnal enuresis 
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Urinary incontinence 

Urinary retention 

Urogenital finding 

 
3.3.13.A   Interstitial nephritis 

1)  Summary 
a)  Voluntary postmarketing reports from the manufacturer include the adverse effect of acute interstitial 
nephritis during clozapine therapy, however a causal relationship could not be determined (Prod Info 
Clozaril(R), 2002). There have also been a few case reports of interstitial nephritis (Fraser and Jibani, 
2000)(Elias et al, 1999). 

2)  LITERATURE REPORTS 
a)  In one report, a 49-year-old man developed ACUTE RENAL FAILURE due to interstitial nephritis 
during treatment with clozapine. He received no other medication except diazepam as needed. On 
clozapine day 42, blood draw showed marked renal impairment. He was dehydrated and pyrexial on 
day 45 with no abnormality on physical exam or chest x-ray. Blood and urine cultures were negative, 
clozapine was stopped, and he was started on intravenous cefotaxime. Despite hydration, dopamine, 
and furosemide infusions his plasma urea and creatinine continued to rise. On day 47 he started 
peritoneal dialysis. A percutaneous renal biopsy on day 50 showed a florid interstitial nephritis. He was 
treated with intravenous methylprednisolone 1 gram on each of days 51 to 53 then switched to oral 
prednisolone. He was switched to hemodialysis on day 52 and by day 61, his biochemistry improved 
and was taken off dialysis. Discontinuation of the drug often leads to resolution in those with mild to 
moderate renal failure but unless the offending agent is discontinued, the renal failure may be 
irreversible. Also included were details of 7 additional cases of acute renal failure associated with 
clozapine therapy reported to the Committee On Safety Of Medicines in the UK (Fraser and Jibani, 
2000). 
b)  Investigators reported a case of acute interstitial nephritis, diagnosed by renal biopsy in a 38-year-
old female, which they attributed to a hypersensitivity reaction to clozapine. Eleven days after initiation 
of clozapine 125 milligrams twice daily, the patient developed anuric renal failure necessitating 
hemodialysis and the discontinuation of all medications. Other possible etiologies were ruled out. The 
patient began improving after 1 week with renal function values normalizing by day 15 (Elias et al, 
1999). 

 
3.3.13.B   Nocturnal enuresis 

1)  Summary 
a)  Bladder urgency and/or enuresis occurred in a series of 10 patients during treatment with clozapine 
(Frankenburg et al, 1996). In another study it occurred in 11 of 25 patients (Lin et al, 1999). The 
incidence of nocturnal enuresis was at least 0.23% to as high as 41% of patients treated with clozapine 
(Lin et al, 1999; Steingard, 1994). URINARY URGENCY and URINARY FREQUENCY, occurred in 1% 
of patients (n=842) with therapeutic use of clozapine (Prod Info Clozaril(R), 2002). 

2)  LITERATURE REPORTS 
a)  The incidence of NOCTURNAL ENURESIS was 41% in a sample of 61 Chinese inpatients with 
chronic schizophrenia treated with clozapine for at least 3 months. Daytime urinary incontinence 
accompanied nocturnal enuresis in 11 of 25 cases (Lin et al, 1999). 
b)  Bladder urgency and/or enuresis occurred in a series of 10 patients during treatment with clozapine. 
Eight of the patients experienced these symptoms during medication initiation, and two of the patients 
had preexistent enuresis that worsened with clozapine therapy. Oxybutynin (5 to 15 milligrams/day) was 
effective in relieving the symptoms of enuresis and urgency in five patients; intranasal desmopressin 
was effective in another four. The authors also report a cumulative incidence of enuresis in two previous 
studies of 28% and suggest that all clozapine-treated patients be questioned about changes in bladder 
habits (Frankenburg et al, 1996). 
c)  Nocturnal enuresis has been reported to occur in at least 0.23% of patients treated with clozapine. 
Desmopressin acetate administered intranasally at a dose of one puff (10 micrograms) in each nostril at 
bedtime was reported as successfully treating this side effect in one case report (Steingard, 1994). 

 
3.3.13.C   Urinary incontinence 

1)  Summary 
a)  In clinical manufacturer trials, incontinence has occurred in 1% of patients (n=842) with therapeutic 
use of clozapine (Prod Info Clozaril(R), 2002). Two other studies reported incontinence in patients 
ranging from 29% to 44% (Lin et al, 1999; Fuller et al, 1996). 

2)  LITERATURE REPORTS 
a)  In a retrospective review of 61 Chinese inpatients with chronic schizophrenia treated with clozapine 
for at least 3 months, the incidence of urinary incontinence (UI) was 44%. Investigators compared age, 
gender, clozapine dose and duration, length of hospitalization, duration of illness and age at onset of 
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illness and found no significant difference between those who did and did not experience UI. The same 
characteristics were also statistically equivalent between subjects with persistent versus self-limiting UI. 
Of the 27 patients with UI, 15 (56%) had persistent and 12 (44%) had self-limiting UI; 25 (93%) had 
nocturnal enuresis with (n=11) or without (n=14) daytime symptoms; 2 (7%) had daytime UI only. 
Concomitant medications were not associated with UI in this sample (Lin et al, 1999). 
b)  In one report, urinary incontinence developed in 17 of 57 inpatients after initiation of clozapine 
therapy. Patients who developed incontinence were significantly more likely to be receiving a typical 
antipsychotic agent in addition to clozapine, receiving a higher dose of the agent, and to be female. 
Sixteen of the incontinent patients were treated with ephedrine (25 to 150 milligrams/day) with 12 
patients having a complete response to treatment (Fuller et al, 1996). 

 
3.3.13.D   Urinary retention 

1)  Summary 
a)  Urinary retention occurred in 1% of patients (n=842) during clozapine therapy. Elderly patients may 
be particularly susceptible to the anticholinergic effects of clozapine, such as urinary retention (Prod Info 
Clozaril(R), 2002). 

 
3.3.13.E   Urogenital finding 

1)  Summary 
a)  In clinical trials, ABNORMAL EJACULATION occurred in 1% of patients (n=842) with clozapine 
therapy. Adverse effects temporally associated with clozapine and occurring at a frequency less than 
1% include DYSMENORRHEA, IMPOTENCE, DECREASE LIBIDO, INCREASED LIBIDO, BREAST 
PAIN, VAGINAL ITCHING, and POLYDIPSIA. Voluntary postmarketing reports also noted PRIAPISM, 
however a causal relationship could not be determined (Prod Info Clozaril(R), 2002). 

2)  In clinical trials, incontinence, urinary urgency/urinary frequency, urinary retention, and abnormal 
ejaculation have occurred in patients with clozapine therapy. Elderly patients may be particularly susceptible 
to the anticholinergic effects of Clozaril (clozapine), such as urinary retention Adverse effects temporally 
associated with clozapine and occurring less frequently include dysmenorrhea, impotence, decrease libido, 
increased libido, breast pain, vaginal itching, and polydipsia. Reports also include acute interstitial nephritis 
and priapism but a causal relationship could not be determined. 

 
3.3.15   Respiratory Effects 

Lung finding 

Pleural effusion 

Pulmonary embolism 

Respiratory finding 

 
3.3.15.A   Lung finding 

1)  Summary 
a)  Clozapine has induced orthostatic hypotension severe enough to cause collapse and respiratory 
arrest. This adverse effect usually occurs following the initial titration or during rapid escalation of the 
dose. In clinical trials, DYSPNEA, NASAL CONGESTION, and THROAT DISCOMFORT occurred in 1% 
of patients (n=842). Adverse effects temporally associated with clozapine and occurring at a frequency 
less than 1% include COUGHING, PNEUMONIA, RHINORRHEA, HYPERVENTILATION, WHEEZING, 
BRONCHITIS, LARYNGITIS, and SNEEZING. Voluntary postmarketing reports include ASPIRATION 
and PLEURAL EFFUSIONS; a causal relationship could not be determined (Prod Info Clozaril(R), 
2002). 

 
3.3.15.B   Pleural effusion 

1)  Summary 
a)  Two cases of pulmonary effusion were reported with clozapine therapy (Stanislav & Gonzalez-
Blanco, 1999; Chatterjee & Safferman, 1997). 

2)  LITERATURE REPORTS 
a)  Bilateral pleural effusion, accompanied by a fever and papular rash, appeared in a 37-year-old 
female 9 days after clozapine initiation and titration to 150 milligrams/day. Diagnostic findings were 
consistent with a drug hypersensitivity reaction, as no infectious or cardiopulmonary etiology was 
identified. The remainder of her medication regimen had been stable with no recent dose changes. 
Within a week of clozapine discontinuation, signs and symptoms resolved (Stanislav & Gonzalez-
Blanco, 1999). 
b)  A 37-year-old male developed right arm cellulitis after 5 days of clozapine therapy and a left-sided 
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pleural effusion after 12 days. Eosinophilia was also present (white blood cell count of 17,100 
cells/cubic millimeter, 23.6% eosinophils). Clozapine was discontinued and he improved with antibiotics. 
The patient was re-challenged with clozapine. After 8 days, he again experienced right arm swelling and 
chest x-ray showed reemergence of left-sided pleural effusion (Chatterjee & Safferman, 1997). 

 
3.3.15.C   Pulmonary embolism 

1)  Summary 
a)  (Hagg et al, 2000f) identified 12 cases of thromboembolism associated with clozapine treatment 
(mean dose of 277 milligrams per day). Six cases of venous thrombosis and 6 cases of pulmonary 
embolism were reported; five patients died. No confounding illness was found in any of the patients that 
would have contributed to thromboembolic disease. One other case of pulmonary embolism was noted 
and the patient recovered (Maynes, 2000). 

2)  Incidence: rare 
3)  LITERATURE REPORTS 

a)  A case of bilateral pulmonary embolism was reported in a 30-year-old man, five months after starting 
clozapine. He had a sudden onset of shortness of breath and dizziness while walking. He then 
collapsed on the street and taken to the emergency room. Upon examination he was found to be 
diaphoretic and tachycardic, with a pulse of 115 beats per minute. Further investigation included a 
ventilation-perfusion scan, and he was diagnosed with a bilateral pulmonary embolism. The patient was 
anticoagulated with heparin then warfarin and he made a gradual recovery (Maynes, 2000). 

 
3.3.15.D   Respiratory finding 

1)  Pulmonary effusion and embolisms have occurred with therapeutic clozapine use. Clozapine has induced 
orthostatic hypotension severe enough to cause collapse and respiratory arrest. This adverse effect usually 
occurs following the initial titration or during rapid escalation of the dose. Dyspnea and nasal congestion 
occurred in patients. Adverse effects temporally associated with clozapine and occurring at a low frequency 
include coughing, pneumonia, rhinorrhea, hyperventilation, wheezing, bronchitis, laryngitis, aspiration and 
sneezing. 

 
3.3.16   Other 

Summary 

Dead - sudden death 

Death 

Extrapyramidal disease 

Fever 

Malaise 

Seizure 

Withdrawal sign or symptom 

 
3.3.16.A   Summary 

1)  OTHER EFFECTS 
a)  Withdrawal and sudden death has been associated with clozapine therapy. 

 
3.3.16.B   Dead - sudden death 

1)  Summary 
a)  In a retrospective review of inpatient mental health records (1991 to 1997, n=5479) and national 
death registry data, investigators discovered a higher incidence of sudden death among clozapine users 
compared to nonusers. Of 561 clozapine recipients, there were 6 sudden deaths (1.07%), 2 suicides 
(0.35%), and 2 disease-related deaths (0.35%). The 6 sudden deaths occurred in 4 current and 2 
former (2 weeks and 5 years posttreatment) users of clozapine, respectively. Of 4918 not exposed to 
clozapine, there were 14 sudden deaths (0.28%), 5 suicides (0.1%) and 86 disease-related deaths 
(1.75%). Sudden deaths were significantly more frequent in the clozapine group (p less than 0.01), 
while disease-related deaths were significantly more common in the non-clozapine group (p less than 
0.05). The average age at sudden death was lower in clozapine users (41 versus 51 years, p less than 
0.04). However, the validity of attributing a sudden death to clozapine 5 years after its discontinuation is 
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doubtful. These data should be interpreted with caution because of the small numbers of sudden deaths 
and lack of autopsies (Modai et al, 2000). 

 
3.3.16.C   Death 

1)  Results of a population-based, retrospective cohort study demonstrated that the use of conventional 
antipsychotics was associated with an even greater risk for death than atypical antipsychotics when 
administered to elderly patients (aged 66 years and older) with dementia. Atypical versus no antipsychotic 
use and conventional versus atypical antipsychotic use pair-wise comparisons were made. A total of 27,259 
matched pairs were identified and the dementia cohort was stratified based on place of residence 
(community versus long-term care facilities). In order to adjust for difference in baseline health status, 
propensity score matching was used. The primary outcome of the study was all-cause mortality. The risk for 
death was evaluated at 30, 60, 120, and 180 days after the antipsychotic medications were initially 
dispensed. There was a statistically significant increase in the risk for death at 30 days associated with new 
use of atypical antipsychotic medications compared with nonuse in both the community-dwelling cohort 
(adjusted hazard ratio (HR), 1.31 (95% confidence interval (CI), 1.02 to 1.70); absolute risk difference, 0.2 
percentage point) and long-term care cohort (adjusted HR, 1.55 (95% CI, 1.15 to 2.07); absolute risk 
difference, 1.2 percentage points). For both cohorts, the risk associated with atypical antipsychotics 
appeared to persist to 180 days. The risk for death associated with conventional antipsychotics was even 
greater than the risk identified with atypical antipsychotics. At 30 days, the adjusted HR for the community-
dwelling cohort was 1.55 (95% CI, 1.19 to 2.02) and 1.26 (95% CI, 1.04 to 1.53) for the long-term care 
cohort (adjusted risk difference for both was 1.1 percentage points). The risk appeared to persist to 180 
days for both groups. Some important limitations to the study include unknown or unmeasured confounders 
may influence the results and cause of death could not be examined (Gill et al, 2007). 
2)  Results of a population-based, retrospective cohort study demonstrated comparable to possibly greater 
risk of death associated with the use of conventional antipsychotic medications in the elderly (aged 65 years 
and older) compared with atypical antipsychotic medications. The analysis excluded patients with cancer 
and included only new users of antipsychotic medications. The primary study outcome was 180-day all-
cause mortality. A set of potential confounders was measured based on healthcare utilization data within 6 
months before the initiation of antipsychotic medications. Of the 37,241 elderly patients identified, 12,882 
and 24,359 received conventional and atypical antipsychotic medications, respectively. The risk of death in 
the conventional drug group within the first 180 days was 14.1% compared with 9.6% in the atypical drug 
group (unadjusted mortality ratio, 1.47; 95% confidence interval (CI), 1.39 to 1.56). In the multi-variable 
analysis which controlled for potential confounders, the adjusted mortality ratio for the risk of death within 
180 days for conventional versus atypical drug therapy was 1.32 (95% CI, 1.23 to 1.42). When the most 
frequently prescribed conventional antipsychotic drugs were compared with risperidone, the mortality ratio 
associated with haloperidol was 2.14 (95% CI, 1.86 to 2.45) and loxapine was 1.29 (95% CI, 1.19 to 1.40), 
while there was no difference associated with olanzapine. The increased mortality risk for conventional 
versus atypical drug therapy was greatest when doses higher (above median) doses were used (mortality 
ratio 1.67; 95% CI, 1.5 to 1.86) and also during the first 40 days of therapy (mortality ratio 1.6; 95% CI, 1.42 
to 1.8). Confirmatory analyses consisting of multi-variable Cox regression, propensity score, and 
instrumental variable estimation confirmed the results of the study (Schneeweiss et al, 2007). 
3)  The results of a retrospective cohort study indicate that conventional antipsychotic agents are at least as 
likely as atypical antipsychotic agents to increase the risk of death among elderly patients 65 years of age or 
older. The study included 9,142 new users of conventional agents (mean age, 83.2 years) and 13,748 new 
users of atypical agents (mean age, 83.5 years). A higher adjusted relative risk of death was associated with 
the use of conventional antipsychotics as compared with atypical antipsychotics at all timepoints studied 
after beginning therapy (within 180 days: relative risk) RR, 1.37; 95% confidence interval (CI), 1.27 to 1.49; 
less than 40 days: RR, 1.56; 95% CI, 1.37 to 1.78; 40 to 79 days: RR, 1.37; 95% CI, 1.19 to 1.59; 80 to 180 
days: RR, 1.27; 95% CI, 1.14 to 1.41). In addition, the adjusted risks of death observed in patients with 
dementia (RR, 1.29; 95% CI, 1.15 to 1.45), without dementia (RR, 1.45; 95% CI, 1.30 to 1.63), in a nursing 
home (RR, 1.26; 95% CI, 1.08 to 1.47), or not in a nursing home (RR, 1.42; 95% CI, 1.29 to 1.56) were also 
higher with the use of conventional antipsychotic therapy as compared with atypical antipsychotic use. This 
risk appeared to be dose-related and was greater with the use of higher dose (ie, greater than the median) 
conventional antipsychotics (RR, 1.73; 95% CI, 1.57 to 1.90). Additional studies which specifically 
investigate the optimum care of elderly patients requiring antipsychotic therapy are needed so that 
appropriate guidance regarding therapeutic intervention can be provided (Wang et al, 2005). 

 
3.3.16.D   Extrapyramidal disease 

See Drug Consult reference: NEUROLEPTIC-INDUCED EXTRAPYRAMIDAL REACTIONS 
 
3.3.16.E   Fever 

1)  Summary 
a)  Fever was associated in 4% to 6% of patients (sometimes along with flu-like symptoms) following 
therapeutic dosages of clozapine. It (100.4 degrees Farenheit (38 degrees Centigrade)) is usually 
transient with a peak occurring within the first 3 weeks of therapy. The fever is generally benign and 
self-limiting. Temperature elevation appeared to be independent of dose (Prod Info Clozaril(R), 2002); 
(Blum, 1990). 

2)  Incidence: 5% 
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3.3.16.F   Malaise 

1)  Summary 
a)  Malaise was temporally associated with clozapine therapy and occurred at a frequency less than 1% 
(Prod Info Clozaril(R), 2002). 

 
3.3.16.G   Seizure 

See Drug Consult reference: PREVENTION OF CLOZAPINE-INDUCED SEIZURES 
 
3.3.16.H   Withdrawal sign or symptom 

1)  Summary 
a)  Several different kinds of withdrawal symptoms including cholinergic rebound, dystonias, 
dyskinesias and worsening psychotic symptoms have occurred with clozapine therapy (Tollefson et al, 
1999; Delassus-Guenault et al, 1999; Stanilla et al, 1997) 

2)  LITERATURE REPORTS 
a)  In a double-blind, placebo-controlled study of 106 patients undergoing elective discontinuation of 
clozapine, the immediate substitution of olanzapine 10 milligrams (mg)/day attenuated some withdrawal 
symptoms. Clozapine doses were gradually tapered to 300 mg/day or less prior to abrupt 
discontinuation, followed by randomization to either placebo or olanzapine for a 3- to 5-day study 
period. During this time, 24.5% and 7.5% of placebo- and olanzapine-treated patients, respectively, 
experienced a worsening of at least one psychotic sign or symptom (p=0.02). This was reflected by 
significant between-group differences in the Positive and Negative Syndrome Scale total score (p=0.04) 
and general psychopathology subscale (p=0.03) as well as the Montgomery-Asberg Depression Rating 
Scale total score (p less than 0.001). However, the primary efficacy variable, the Clinical Global 
Impression Scale-Severity, was statistically similar in both groups. All subjects then entered a 9-week 
open-label olanzapine period, with equivalent outcomes. Investigators stress the importance of a 
gradual taper of clozapine with possible overlap and/or substitution with olanzapine to minimize the risk 
of withdrawal symptoms. Olanzapine may be preferred over risperidone or typical antipsychotics 
because its receptor affinities are similar to those of clozapine (Tollefson et al, 1999). 
b)  In two case reports, rapid clozapine tapering from high doses resulted in severe cholinergic rebound 
symptoms despite substitution with olanzapine. Maintenance clozapine doses of 700 to 800 milligrams 
(mg)/day were tapered over only 4 to 7 days, discontinued and replaced by olanzapine 5 to 10 mg/day. 
Withdrawal symptoms included severe anxiety, agitation, aggression, nausea, vomiting, diaphoresis, 
confusion and disorientation, necessitating medical hospitalization in one case. The authors 
recommend a 2- to 3-week taper period for clozapine with concomitant anticholinergic therapy 
(Delassus-Guenault et al, 1999). 
c)  Severe dystonias and dyskinesias were experienced by 4 patients withdrawn from clozapine therapy 
(Ahmed et al, 1998). Patients were 18 to 60 years old and had a history of extrapyramidal symptoms 
while receiving high potency and older neuroleptics. In 3 patients clozapine was discontinued abruptly. 
Cholinergic rebound was experienced by 2 subjects. Severe limb-axial and neck dystonias, and 
dyskinesias were experienced by 3 patients for 5 to 14 days. The dystonias were so severe in 2 patients 
that they were unable to ambulate. Significant improvement was seen after 2 restarted clozapine, 1 
started risperidone, and 1 started olanzapine. 
d)  Three cases of acute delirium and psychosis occurred upon withdrawal of clozapine. The patients 
involved were male, ages 38, 46, and 63, whose schizophrenia had been controlled on 250 to 600 
milligrams/day for 12 to 18 months. In two patients, clozapine was abruptly stopped, while the other was 
weaned off clozapine over 2 weeks. Withdrawal symptoms (hallucinations, diaphoresis, agitation, 
disorientation, choreoathetoid movements) appeared within 24 to 48 hours of the last clozapine dose 
and resolved upon reinstitution of clozapine. When a prolonged taper of clozapine is not possible, the 
authors recommend the temporary use of thioridazine when transitioning to another antipsychotic agent 
to counteract cholinergic hyperactivity (Stanilla et al, 1997). 
e)  A withdrawal syndrome occurred in 9 of 13 patients after sudden discontinuation of long-term 
clozapine therapy at doses ranging from 50 to 200 milligrams/day. After sudden discontinuation, 
patients experienced a severe relapse requiring hospitalization within 24 to 48 hours. Five patients 
reported vomiting, sleeplessness, depression, stupor, fatigue, and dizziness. Withdrawal akathisia was 
reported by 4 patients. These symptoms regressed when the patient was given clozapine or 
disappeared gradually when patients began to receive other neuroleptics (Zapletalek et al, 1980). 
f)  Difficulty in switching patients from other neuroleptics to clozapine has been reported. In 7 patients, 
unspecific restlessness, psychotic symptoms, and extrapyramidal symptoms which required 
hospitalization were seen for an average of 4 weeks after withdrawal of neuroleptics and starting 
clozapine (Mauthe et al, 1980). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category B (Prod Info CLOZARIL(R) oral tablets, 
2008) (All Trimesters) 

a)  Either animal-reproduction studies have not demonstrated a fetal risk but there are no controlled studies 
in pregnant women or animal-reproduction studies have shown adverse effect (other than a decrease in 
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fertility) that was not confirmed in controlled studies in women in the first trimester (and there is no evidence 
of a risk in later trimesters). 

2)  Australian Drug Evaluation Committee's (ADEC) Category: C(Australian Drug Evaluation Committee, 1999) 
a)  Drugs which, owing to their pharmacological effects, have caused or may be suspected of causing 
harmful effects on the human fetus or neonate without causing malformations. These effects may be 
reversible. Accompanying texts should be consulted for further details. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Unknown 
4)  Clinical Management 

a)  Limited human data from case reports indicate no complications during pregnancy or delivery and no 
adverse effects on the infant when clozapine is administered during pregnancy. Animal studies have also 
not demonstrated adverse effects due to clozapine use during gestation in rats and rabbits. Therefore, in 
consideration of maintaining the lowest effective dose of any drug during pregnancy and because animal 
studies are not always predictive of human response, clozapine should be used during pregnancy only if 
clearly needed (Prod Info CLOZARIL(R) oral tablets, 2008). 

5)  Literature Reports 
a)  Two case reports described uncomplicated pregnancies and vaginal term deliveries resulting in healthy 
infants when clozapine 200 mg/day was used during the pregnancies of 2 women with schizophrenia. In 
both cases, breast feeding was not recommended. In the first case, the patient was taking clozapine 400 
mg/day. One year later, the patient wanted to conceive. Subsequently, clozapine was tapered off to the point 
of psychotic symptoms to determine the lowest effective dose. Prior to pregnancy, her BMI was 23.6 and 
serum folate level was 8.2 nanograms/mL. No psychotic symptoms occurred during gestation. The 
newborn's height of 52 cm and weight of 2900 g were normal . APGAR scores were 9 and 10 in minute 1 
and 5, respectively. WBC count was normal with no neonatal history of seizures. In a subsequent pregnancy 
1.5 years later, the patient was still taking clozapine 200 mg/day. Routine follow-up during pregnancy 
revealed no gestational diabetes, orthostatic hypotension, agranulocytosis, or psychotic symptoms. The 
second child was 50 cm and 3000 g with APGAR scores of 10 in minutes 1 and 5. In the second case, a 
woman had been experiencing auditory hallucinations for which she was initiated on clozapine 400 mg/day 
while tapering off of other drugs that were not working. She improved significantly and wanted a second 
child. Her BMI was 24.1. Birth control or clozapine dose reduction in the event of pregnancy was 
recommended. The patient presented to an outpatient clinic reporting that she had delivered healthy twins 
who were 51 and 49 cm and 3100 and 2940 g with APGAR scores in minute 1 and 5 of 9 and 10, 
respectively, for one twin and 10 for the other. WBC count was not monitored during pregnancy. No seizures 
or agranulocytosis were recorded (Duran et al, 2008). 
b)  A case report described an uncomplicated pregnancy and delivery resulting in a healthy infant who 
exhibited normal development, except for speech, when clozapine was used during pregnancy in a 30-year-
old woman with schizophrenia. The mother had been maintained on clozapine 100 mg/day for 6 months 
when she became pregnant. Laboratory tests for blood glucose, hemoglobin, and WBC count were within 
normal limits. The 100-mg daily clozapine dose was maintained throughout her pregnancy. Weight gain was 
normal and no psychotic exacerbations occurred during gestation. A term delivery (9 months and 2 days) 
resulted in a healthy baby girl with a normal weight of 2.95 kg and no perinatal complications. The patient 
was maintained on the same clozapine dose while breast-feeding her infant until 1 year of age The infant 
achieved normal developmental milestones, with the exception of speech. At the age of 1 year, she began 
using consonants and began using combined syllables at the age of 18 months. She spoke only 6 to 8 
words at 2 years of age and would speak only 12 to 15 words until 3 years of age. She was also stuttering. 
At 4 years of age, she developed speaking skills with small sentences of 2 or 3 words and she could repeat 
small sentences. She was able to speak fluently by the end of 5 years. Local pathology was ruled out and 
audiometric assessment was within normal limits. The mother-child relationship was not impaired and there 
was no evidence of familial phonological disorder or a bilingual environment (Mendhekar, 2007). 
c)  Cases of clozapine use during pregnancy (150 to 625 mg/day) have not resulted in fetal abnormalities 
(Dickson & Hogg, 1998; Stoner et al, 1997). A case report described a 30-year-old female who was treated 
with clozapine throughout her pregnancy. The patient delivered a female infant at 39 weeks gestation with 
abnormal findings including a cephalhematoma, hyperpigmentation folds, and a coccygeal dimple, all of 
which were resolving within 2 days of delivery. At 8 days old, the infant was reported to have a seizure and 
developed gastroenteritis, both of which resolved. At 2 years of age, the child was reported to be healthy 
with no physical problems (Stoner et al, 1997). Another case report described a 32-year-old female who was 
treated with clozapine throughout her pregnancy. She delivered a female at 40 weeks gestational age with 
no reported abnormalities except a low-grade fever which resolved prior to hospital discharge (Stoner et al, 
1997). 
d)  A case report described an infant born to a mother treated with clozapine 100 mg per day until the last 
nine weeks of pregnancy at which time the dose was decreased to 50 mg/day. The infant girl weighed 3600 
g at birth and had Apgar scores of 5 at one minute and 8 at five minutes. The infant had normal l 
psychomotor development up to 6 months of age. Maternal clozapine plasma levels were measured monthly 
during pregnancy, the day of delivery, one day after delivery when the mother began lactating, and one 
week after delivery. While taking 100 mg/day, the mother's clozapine plasma levels were 38 to 55 
nanograms (ng)/mL; at 50 mg/day, the level was 15.4 ng/mL. When the infant was delivered, the maternal, 
amniotic, and fetal plasma levels were 14.1 ng/mL, 11.6 ng/mL, 27 ng/mL, respectively. The accumulation of 
drug in the fetal plasma can be explained by the higher concentration of albumin in fetal blood which binds 
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clozapine, an acidic, lipophilic drug, and by ion trapping in the fetal compartment which results in a pH 
gradient in the fetus (Barnas et al, 1994). 
e)  There are no adequate and well-controlled studies in pregnant women. In animal studies, there was no 
evidence of impaired fertility or harm to the fetus when rat and rabbits were exposed to disease 
approximately 2 to 4 times the human dose (Prod Info CLOZARIL(R) oral tablets, 2008). 

B)  Breastfeeding 
1)  American Academy of Pediatrics Rating: Drugs for which the effect on nursing infants is unknown but may be 
of concern. (Anon, 2001) 
2)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk 
when used during breastfeeding. Weigh the potential benefits of drug treatment against potential risks 
before prescribing this drug during breastfeeding. 

3)  Clinical Management 
a)  Human data showing the effects, if any, of clozapine on the nursing infant are limited. A case report 
demonstrated a milk/plasma ratio of greater than 2.5 in a woman taking clozapine 100 mg/day. The high 
milk/plasma ratio was attributed to the high lipid solubility and lipophilic properties of clozapine (Barnas et al, 
1994a). Another case report described a problem with speech development in an infant who had been 
breast-fed for 1 year while her mother was maintained on a daily 100-mg dose of clozapine. However, it is 
not possible to determine whether the speech difficulty is a result of postnatal exposure to clozapine 
(Mendhekar, 2007). Animal studies have indicated that clozapine may be excreted in breast milk. Therefore, 
breast-feeding should be avoided during clozapine treatment (Prod Info CLOZARIL(R) oral tablets, 2008). 

4)  Literature Reports 
a)  A case report described an uncomplicated pregnancy and delivery resulting in a healthy infant who 
exhibited normal development, except for speech, when clozapine was used during pregnancy and lactation 
in a 30-year-old woman with schizophrenia. The mother had been maintained on clozapine 100 mg/day for 6 
months when she became pregnant. Laboratory tests for blood glucose, hemoglobin, and WBC count were 
within normal limits. The 100-mg daily clozapine dose was maintained throughout her pregnancy. Weight 
gain was normal and no psychotic exacerbations occurred during gestation. A term delivery (9 months and 2 
days) resulted in a healthy baby girl with a normal weight of 2.95 kg and no perinatal complications. The 
patient was maintained on the same clozapine dose while breast-feeding her infant until 1 year of age The 
infant achieved normal developmental milestones, with the exception of speech. At the age of 1 year, she 
began using consonants. At 18 months, she began using combined syllables. She spoke only 6 to 8 words 
at 2 years of age and would speak only 12 to 15 words until 3 years of age. She was also stuttering. At 4 
years of age, she developed speaking skills with small sentences of 2 or 3 words and she could repeat small 
sentences. She was able to speak fluently by the end of 5 years. Local pathology was ruled out and 
audiometric assessment was within normal limits. The mother-child relationship was not impaired and there 
was no evidence of familial phonological disorder or a bilingual environment (Mendhekar, 2007). 
b)  A case report described a healthy infant born to a mother treated with clozapine 100 mg/day until the last 
9 weeks of pregnancy at which time, the dose was decreased to 50 mg/day. The infant girl weighed 3600 g 
at birth and had Apgar scores of 5 at one minute and 8 at five minutes. She had normal psychomotor 
development up to 6 months of age. Maternal clozapine plasma levels were measured monthly during 
pregnancy, the day of delivery, one day after delivery when the mother began lactating, and one week after 
delivery. While taking 100 mg/day, the mother's clozapine plasma level was 38 to 55 nanograms (ng)/mL; at 
50 mg/day, her level was 15.4 ng/mL. When the infant was delivered, the maternal, amniotic, and fetal 
plasma levels were 14.1 ng/mL, 11.6 ng/mL, 27 ng/mL, respectively. The day after delivery, the 
concentration of clozapine in the maternal plasma was 14.7 ng/mL and the first portion of the breast milk 
contained 63.5 ng/mL. At one week postdelivery, the mother was taking clozapine 100 mg/day; the breast 
milk concentration of drug measured 115.6 ng/mL, and plasma level measured 41.4 ng/mL. The authors 
postulated that clozapine accumulates in the breast milk because of the high lipid concentration of breast 
milk (Barnas et al, 1994a). 

5)  Drug Levels in Breastmilk 
a)  Parent Drug 

1)  Milk to Maternal Plasma Ratio 
a)  2.8 to 4.3 (Barnas et al, 1994a) 

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

 
3.5.1   Drug-Drug Combinations 

Aprindine 
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Belladonna 

Belladonna Alkaloids 

Benztropine 

Buspirone 

Carbamazepine 

Cimetidine 

Ciprofloxacin 

Citalopram 

Dehydroepiandrosterone 

Droperidol 

Encainide 

Erythromycin 

Flecainide 

Fluoxetine 

Fluvoxamine 

Fosphenytoin 

Guarana 

Lithium 

Lorazepam 

Lorcainide 

Mate 

Nefazodone 

Nicotine 

Norfloxacin 

Paroxetine 

Perphenazine 

Phenobarbital 

Phenylalanine 
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Phenytoin 

Propafenone 

Quinidine 

Rifampin 

Risperidone 

Ritonavir 

Sertraline 

St John's Wort 

Thioridazine 

Tramadol 

Venlafaxine 

Zotepine 

 
3.5.1.A   Aprindine 

1)  Interaction Effect: increased plasma concentrations of clozapine and or class I antiarrhythmic agents 
2)  Summary: Coadministration of clozapine with other drugs that are metabolized by cytochrome P450 2D6, 
such as class I antiarrhythmics, should be approached with caution (Prod Info Clozaril(R), 2002j). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of clozapine with other drugs metabolized by cytochrome P450 
2D6, such as class I antiarrhythmic agents, may require lower doses than usually prescribed for either 
clozapine or the class I antiarrhythmic. 
7)  Probable Mechanism: competitive substrate inhibition 

 
3.5.1.B   Belladonna 

1)  Interaction Effect: excessive anticholinergic activity (severe dry mouth, constipation, decreased urination, 
excessive sedation, blurred vision) 
2)  Summary: The anticholinergic activity of the active alkaloids present in belladonna may predispose the 
patient to excessive anticholinergic activity if taken with clozapine. Belladonna contains L-hyoscyamine, 
atropine, and scopolamine with a total alkaloid content of at least 0.3% in the leaves and 0.5% in the roots 
(Blumenthal et al, 1998). Because belladonna is typically available as a homeopathic preparation, the 
clinical severity of the interaction with clozapine is unknown. Caution is advised. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation, 
urinary retention, tachycardia, decreased sweating, mydriasis, blurred vision, elevated temperature, 
muscular weakness, and sedation. If such effects are noted, belladonna should be discontinued 
immediately. In severe cases, paralytic ileus, confusion, psychoses, agitation, delusions, delirium, and 
paranoia may be encountered as well as tachycardia, dysrhythmia, and hypertension. In severe cases, 
immediate medical attention should be obtained. 
7)  Probable Mechanism: additive anticholinergic effect 

 
3.5.1.C   Belladonna Alkaloids 

1)  Interaction Effect: excessive anticholinergic activity (severe dry mouth, constipation, decreased urination, 
excessive sedation, blurred vision) 
2)  Summary: The anticholinergic activity of the active alkaloids present in belladonna may predispose the 
patient to excessive anticholinergic activity if taken with clozapine. Belladonna contains L-hyoscyamine, 
atropine, and scopolamine with a total alkaloid content of at least 0.3% in the leaves and 0.5% in the roots 
(Blumenthal et al, 1998). Because belladonna is typically available as a homeopathic preparation, the 
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clinical severity of the interaction with clozapine is unknown. Caution is advised. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation, 
urinary retention, tachycardia, decreased sweating, mydriasis, blurred vision, elevated temperature, 
muscular weakness, and sedation. If such effects are noted, belladonna should be discontinued 
immediately. In severe cases, paralytic ileus, confusion, psychoses, agitation, delusions, delirium, and 
paranoia may be encountered as well as tachycardia, dysrhythmia, and hypertension. In severe cases, 
immediate medical attention should be obtained. 
7)  Probable Mechanism: additive anticholinergic effect 

 
3.5.1.D   Benztropine 

1)  Interaction Effect: excessive anticholinergic effects (sedation, constipation, dry mouth) 
2)  Summary: The use of antipsychotics and anticholinergics may increase the incidence of ileus, 
hyperpyrexia, or neurologic deficits. In addition, the concurrent use of these drugs may decrease the 
gastrointestinal absorption of selected antipsychotics. Anticholinergic drugs that pass into the central 
nervous system may antagonize antipsychotic effects (Linnoila et al, 1980; Mann & Boger, 1978). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Use this combination only when clearly indicated. Monitor for excessive 
anticholinergic effects. Dosage adjustments may be required. 
7)  Probable Mechanism: additive anticholinergic effects 

 
3.5.1.E   Buspirone 

1)  Interaction Effect: an increased risk of gastrointestinal bleeding and hyperglycemia 
2)  Summary: A 33-year old male who was taking clozapine for more than a year without adverse effects, 
but developed gastrointestinal bleeding and severe hyperglycemia when buspirone therapy was also 
instituted, has been reported (Good, 1997). Since clozapine can cause gastric ulcer and hyperglycemia by 
itself, it is possible that buspirone augmented the serum level of clozapine, either by enzyme inhibition or by 
displacing clozapine from its binding sites. 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Caution should be observed when clozapine and buspirone are coadministered. 
Monitor blood glucose levels and watch for signs and symptoms of bleeding, especially from the 
gastrointestinal tract. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A 33-year old institutionalized paranoid schizophrenic male was placed on clozapine 600 mg daily 
for hallucinations and serious assaultiveness. A series of other medications failed to control his feelings 
of anxiety, so buspirone therapy was initiated at a dose of 5 mg three times daily. His clozapine serum 
level was 390 ng/mL (range 100-700 ng/mL) prior to buspirone therapy. One month after buspirone was 
started, the dose was increased to 20 mg daily, and the patient began to complain of nausea and 
epigastric pain. After an episode of coffee-grounds emesis, he was transferred to the intensive care 
unit, where he was found to have severe acidosis. His blood glucose level was over 1300 mg/dL, and 
hematocrit had dropped to 31 mL/dL. Both the clozapine and buspirone were discontinued. An upper 
gastrointestinal series did not reveal a source of the bleeding, and the patient required insulin therapy 
until his blood glucose level eventually returned to normal. Clozapine was reinitiated because of his 
assaultiveness, and he had no recurrence of adverse effects (Good, 1997). 

 
3.5.1.F   Carbamazepine 

1)  Interaction Effect: an increased risk of bone marrow suppression, asterixis, or decreased serum 
clozapine levels 
2)  Summary: Clozapine and carbamazepine both have the potential to cause bone marrow suppression, 
including agranulocytosis (Prod Info Clozaril(R), 2002n). Asterixis (flapping tremor) has also been reported 
in patients undergoing concurrent therapy with carbamazepine and clozapine (Rittmannsberger, 1996a). In 
addition, a therapeutic drug monitoring study revealed significantly lower clozapine concentrations when 
carbamazepine was added to therapy (Jerling et al, 1994c). The mechanism may be due to carbamazepine 
induction of clozapine metabolism through cytochrome P450 3A4. Controlled studies are needed to further 
evaluate the pharmacokinetic and clinical effects of combining these agents. 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Avoid concurrent use; an alternative anticonvulsant agent should be considered. If 
coadministration of these agents is necessary, monitor patients for decreased response to clozapine and 
agranulocytosis. Lower doses of either clozapine or carbamazepine may be required. 
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7)  Probable Mechanism: additive bone marrow-suppressive effects and neurotoxicity; induction of clozapine 
metabolism 
8)  Literature Reports 

a)  One agranulocytosis fatality has been reported in association with the use of a multi-drug regimen 
which included clozapine, carbamazepine, clonazepam, benztropine, and lithium (Gerson & Lieberman 
JA Friedenberg, 1991). This case exhibited pancytopenia which is not characteristic of clozapine-
induced agranulocytosis.  
b)  Over a three-year period, some drug combinations caused a greater risk of asterixis (flapping 
tremor) in patients on a regimen of multiple psychopharmacologic agents (Rittmannsberger, 1996). With 
regard to the agents carbamazepine, clozapine, and lithium, incidence of asterixis was greatest in those 
patients that were on at least two of these three agents. Out of ten patients developing asterixis, five 
patients received carbamazepine and clozapine as part of multi-drug therapy, and in two cases 
carbamazepine and clozapine were the sole psychopharmacologic agents. In all cases serum levels of 
all the drugs were within normal therapeutic ranges, suggesting an additive effect of combination 
therapy rather than the effect of a single agent.  
c)  Therapeutic drug monitoring data showed a 50% lower clozapine concentration/dose (C/D) ratio 
when concurrent carbamazepine was taken compared to clozapine alone. The clozapine C/D ratio was 
inversely correlated with the dose of carbamazepine. An additional analysis of eight patients confirmed 
that upon addition of carbamazepine to the drug regimen, clozapine concentrations decreased 
significantly. The mean C/D ratio during monotherapy was 1.21 and during cotherapy with 
carbamazepine fell to 0.30. The change in clozapine metabolism was suggested to be due to 
carbamazepine induction of cytochrome P450 3A4 (Jerling et al, 1994b).  

 
3.5.1.G   Cimetidine 

1)  Interaction Effect: an increased risk of clozapine side effects (dizziness, vomiting, hypotension, bone 
marrow suppression) 
2)  Summary: Concomitant administration of drugs known to inhibit the activity of cytochrome P450 
isozymes may increase the plasma levels of clozapine, potentially resulting in adverse effects (Prod Info 
Clozaril(R), 2002a). In a case report the concomitant use of clozapine and cimetidine resulted in elevated 
serum levels of clozapine and subsequent side effects (Szymanski et al, 1991a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: With concurrent use, monitor patients for clozapine toxicity. Consider selecting 
another H2 antagonist (eg, ranitidine or famotidine) that has less potential to alter drug metabolism or 
switching to another anti-ulcer medication such as sucralfate. 
7)  Probable Mechanism: cimetidine inhibits cytochrome P450-mediated clozapine metabolism 
8)  Literature Reports 

a)  An elevation in the serum level of clozapine and subsequent side effects developed following the 
administration of cimetidine in a patient receiving clozapine 900 mg/day. The patient did not experience 
any side effects with the concomitant administration of cimetidine 800 mg/day. However, within 3 days 
following an increase to cimetidine 1200 mg/day, marked diaphoresis, dizziness, vomiting, severe 
orthostatic hypotension, and generalized weakness developed. Cimetidine was discontinued and the 
clozapine dose was reduced to 200 mg/day; symptoms gradually resolved over 5 days. Clozapine was 
reinitiated over 1 week to 900 mg/day. The patient continued to experience epigastric distress; 
therefore, ranitidine 150 mg twice daily was instituted and no interaction has been identified over a 3-
month follow-up (Szymanski et al, 1991).  

 
3.5.1.H   Ciprofloxacin 

1)  Interaction Effect: increased clozapine serum concentrations and increased risk of side effects (sedation, 
incoordination, slurred speech, seizures, hematologic abnormalities) 
2)  Summary: Concomitant administration of drugs known to inhibit the activity of cytochrome P450 
isozymes, such as ciprofloxacin, may increase the plasma levels of clozapine, potentially resulting in 
adverse effects (Brouwers et al, 2009; Prod Info CLOZARIL(R) tablets, 2005a). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs and symptoms of clozapine intoxication (sedation, 
incoordination, slurred speech, seizures, hematologic abnormalities). Doses of clozapine may need to be 
reduced when ciprofloxacin is added to therapy. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4 by ciprofloxacin resulting in delayed clozapine 
metabolism 
8)  Literature Reports 

a)  Coadministration of ciprofloxacin and clozapine led to elevated clozapine plasma level in a 46-year-
old male presented with urosepsis. History included smoking, caffeine use, and treatment at a 
psychiatric facility with citalopram, lorazepam, valproic acid, and clozapine. He was treated with a 5-day 
course of IV ciprofloxacin 400 mg twice daily and amoxicillin while on maintenance therapy of clozapine 
900 mg daily for paranoid schizophrenia, and was discharged after 4 days in good condition. He 
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returned 3 days later with suspected rhabdomyolysis, but did not report any pain. Lab results indicated 
creatine phosphokinase (CPK) levels of 195,000 units per liter, lactic dehydrogenase (LDH) of 6687 
units per liter, aspartate aminotransferase (AST) 845 units per liter, alanine aminotransferase (ALT) of 
93 units per liter, and a urine test positive for myoglobin. Clozapine treatment was stopped and high-
volume alkaline diuresis started. Three days after the end of ciprofloxacin treatment and one day after 
stopping clozapine, the patient’s clozapine plasma concentration was 890 nanograms/mL, higher than 
the recommended therapeutic concentration of 350 to 600 ng/mL. Five days after stopping clozapine, 
the clozapine plasma concentration was undetectable. LDH, AST, and ALT concentrations returned to 
normal by day 18, and CPK levels returned to normal by day 28. The patient did not show signs of 
worsening psychotic symptoms after the cessation of clozapine; however, clozapine was restarted 2 
weeks after discharge. The Drug Interaction Probability Scale (DIPS) score was 5, indicating a probable 
reaction between the clozapine and the ciprofloxacin (Brouwers et al, 2009). 
b)  Coadministration of ciprofloxacin and clozapine led to elevated clozapine plasma level in a 58-year-
old male presented with delirium and suspected urinary tract infection or pneumonia. History included 
smoking, caffeine use, and treatment at a psychiatric facility with valproic acid, hydrochlorothiazide, 
clonazepam, and clozapine 300 mg per day. Lab results before the addition of ciprofloxacin indicated 
normal aspartate aminotransferase (AST; 10 units/L) and alanine aminotransferase (ALT; 13 units/L) 
levels, and his clozapine plasma concentration was 850 nanograms/mL. He was treated with IV 
ciprofloxacin 200 mg twice daily. AST and ALT levels slightly increased (46 and 74 units/liter, 
respectively), and ciprofloxacin was stopped after 2 days due to the suspected drug-drug interaction 
between ciprofloxacin and clozapine. Three days after the start of ciprofloxacin treatment, the patient’s 
clozapine plasma concentration was 1720 ng/mL although he did not show signs of rhabdomyolysis or 
other clozapine-induced adverse effects. He was discharged after 5 days. The Drug Interaction 
Probability Scale (DIPS) score was 6, indicating a probable reaction between the clozapine and the 
ciprofloxacin (Brouwers et al, 2009). 

 
3.5.1.I   Citalopram 

1)  Interaction Effect: an increased risk of clozapine toxicity (sedation, seizures, hypotension) 
2)  Summary: Coadministration of clozapine with other drugs that are metabolized by cytochrome P450 2D6, 
such as antidepressants, should be approached with caution (Prod Info Clozaril(R), 2002f). Five hospitalized 
patients who had been receiving a constant dose of clozapine for at least two weeks were started on 
citalopram 20 mg daily. Plasma clozapine levels were closely monitored for 14 days after the start of 
citalopram. Out of the five participants, one patient experienced an increase in their clozapine level from 
0.70 mg/L to 1.16 mg/L. Plasma clozapine levels did not change in one patient, but the other three patients 
experienced a slight decline. Overall, clozapine mean serum levels were 1.13 mg/L prior to citalopram, 1.07 
mg/L following one week of coadministration, and 0.93 mg/L following two weeks of concurrent 
administration. The ratio of clozapine to norclozapine remained much the same during the study. These 
results suggest that citalopram use is safe in patients receiving clozapine, although further studies are 
needed to verify this hypothesis (Taylor et al, 1998). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor the therapeutic efficacy of clozapine and for any evidence of toxicity, 
particularly when the daily clozapine dose exceeds 300 mg or 3.5 mg/kg. Lower clozapine dosage may be 
required in some clinical situations. 
7)  Probable Mechanism: inhibition by citalopram of N-dealkylation and N-oxidation of clozapine via the 
cytochrome P450 2D6 enzymatic pathway 
8)  Literature Reports 

a)  In a case report, Borba and Henderson describe a 39-year-old white male with a 20-year history of 
DSM-IV schizoaffective disorder, depressive type, who was referred for a trial of clozapine after failing 
various antipsychotic and antidepressant medications. Prior to switching to clozapine 400 mg/day, the 
patient's medications included lithium 900 mg/day, risperidone 3 mg/day, and bupropion 300 mg/day. 
Improvement in positive and negative symptoms occurred with clozapine. Citalopram dosage was 20 
mg/day for two weeks then 40 mg/day. The patient experienced worsening sedation, new onset fatigue, 
enuresis, hypersalivation and mild confusion. The citalopram dose was reduced to 20 mg/day which 
resulted in complete resolution of symptoms within two weeks. The patient has continued with the 
combination of clozapine 400 mg/day and citalopram 20 mg/day with good results. The authors 
conclude that this case report suggests higher serum concentrations of clozapine may result when 
given with citalopram 40 mg/day. Inhibition of metabolism of clozapine occurs with citalopram 40 
mg/day, resulting in higher serum concentrations compared with citalopram 20 mg/day. It has been 
documented that other selective serotonin reuptake inhibitors (SSRIs) elevate serum clozapine levels 
by inhibiting CYP1A2 and CYP3A3/4. Presumably, inhibition of CYP1A2 or CYP3A3/4 enzymes with 
citalopram may be dose related (Borba & Henderson, 2000).  

 
3.5.1.J   Dehydroepiandrosterone 

1)  Interaction Effect: reduced effectiveness of clozapine 
2)  Summary: Dehydroepiandrosterone (DHEA) levels within the normal range of 100 to 400 
microgram/deciliter (mcg/dL) are conducive to optimal treatment of patients with psychosis (Howard, 1992a). 
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In case reports, patients have been resistant to antipsychotics when DHEA levels were elevated (Howard, 
1992a). Patients being treated with clozapine should avoid DHEA supplementation. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of dehydroepiandrosterone (DHEA) and clozapine. If DHEA 
is elevated, treatment with dexamethasone 1 mg orally per day may be used to normalize DHEA levels. 
7)  Probable Mechanism: elevated dehydroepiandrosterone (DHEA) blood levels may reduce 
responsiveness to clozapine 
8)  Literature Reports 

a)  A 24-year-old female diagnosed with schizophrenia was resistant to daily doses of haloperidol 20 
milligrams (mg), fluphenazine 40 mg, lithium carbonate 1200 mg, and lithium carbonate 900 mg plus 
thioridazine 300 mg. The patient appeared Cushinoid with moon face, acne, facial hair, abdominal hair, 
and a 40 pound weight gain in the previous 8 months. Dehydroepiandrosterone (DHEA) measured as 
part of an endocrine panel was 725 micrograms/deciliter (mcg/dL) (normal: 100 to 400 mcg/dL). 
Dexamethasone 1 mg orally at bedtime resulted in substantial improvement within one week. The 
patient appeared calmer, more alert with improved psychotic symptoms and ability to concentrate. At 
two weeks, a repeated DHEA level was within normal range (328 mcg/dL). The author concluded that 
elevated DHEA levels were associated with severe psychosis resistant to conventional antipsychotic 
therapy (Howard, 1992).  
b)  A 13-year-old male decompensated with a subsequent two-year period of emotional problems 
accompanied by heavy use of LSD, hashish, barbiturates, and alcohol. His mental status included 
bizarre, disorganized, delusional thinking, auditory and visual hallucinations, paranoia, lack of attention 
to personal hygiene, agitation, and combativeness. He was diagnosed with chronic paranoid 
schizophrenia; schizophrenia, chronic undifferentiated type, and schizoaffective disorder, excited type. 
He was resistant to daily doses of trifluoperazine 40 mg, chlorpromazine 400 mg, and imipramine 100 
mg. He was also resistant to combination therapy with chlorpromazine 400 mg with thiothixene 80 mg, 
thioridazine 1000 mg, perphenazine 48 mg with lithium carbonate 1200 mg, clonazepam 4 mg, and 
carbamazepine 1200 mg daily. Baseline DHEA level exceeded 900 mcg/dL. A seven-day suppression 
test with dexamethasone 1 mg orally at bedtime resulted in a normal DHEA level of 200 mcg/dL. By day 
5, psychosis improved and the patient was well-oriented, conversational, and was making good eye 
contact. Once dexamethasone was discontinued, rapid decompensation and florid psychosis ensued 
despite "substantial amounts of psychotropic medications." DHEA increased to 536 mcg/dL. The author 
concluded that elevated DHEA levels were associated with florid psychosis resistant to conventional 
antipsychotic therapy (Howard, 1992).  

 
3.5.1.K   Droperidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be used together 
with droperidol. Possible pharmacodynamic interactions can occur between droperidol and potentially 
arrhythmogenic agents such as neuroleptics that prolong the QT interval (Prod Info Inapsine(R), 2001). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of droperidol and agents that prolong the QT 
interval, such as neuroleptics, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.L   Encainide 

1)  Interaction Effect: increased plasma concentrations of clozapine and or class I antiarrhythmic agents 
2)  Summary: Coadministration of clozapine with other drugs that are metabolized by cytochrome P450 2D6, 
such as class I antiarrhythmics, should be approached with caution (Prod Info Clozaril(R), 2002j). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of clozapine with other drugs metabolized by cytochrome P450 
2D6, such as class I antiarrhythmic agents, may require lower doses than usually prescribed for either 
clozapine or the class I antiarrhythmic. 
7)  Probable Mechanism: competitive substrate inhibition 

 
3.5.1.M   Erythromycin 

1)  Interaction Effect: increased clozapine serum concentrations and risk of side effects (sedation, 
incoordination, slurred speech, seizures, hematologic abnormalities) 
2)  Summary: Coadministered erythromycin may inhibit clozapine metabolism, resulting in increased 
clozapine serum concentrations and clozapine toxicity (Prod Info Clozaril(R), 2002g; Cohen et al, 1996a; 
Funderburg et al, 1994a). Elevated levels of clozapine have been associated with somnolence, 
disorientation, dizziness, nausea, seizures, and leukocytosis. It is not known if similar effects will occur when 
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other macrolide antibiotics are given concomitantly with clozapine. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs and symptoms of clozapine intoxication (sedation, 
incoordination, slurred speech, seizures, hematologic abnormalities). Doses of clozapine may need to be 
reduced when erythromycin is added to therapy. Alternatively, consider using azithromycin, which is less 
likely to interfere with clozapine metabolism, or a non-macrolide antibiotic. 
7)  Probable Mechanism: inhibition by erythromycin of hepatic cytochrome P450 3A4 metabolism of 
clozapine 
8)  Literature Reports 

a)  A 32-year-old male was being treated with clozapine 800 mg daily for schizophrenia. A week after 
beginning erythromycin 250 mg four times a day for pharyngitis, he experienced a tonic-clonic seizure 
followed by a period of postictal confusion. Shortly after the seizure, his clozapine serum concentration 
was 1300 mcg/mL. Both erythromycin and clozapine were discontinued. Two days later, low-dose 
clozapine therapy was initiated and gradually increased to the former dose. With a daily clozapine dose 
of 800 mg, his serum concentration was 700 mcg/mL (Funderburg et al, 1994).  
b)  A 34-year-old male with schizophrenia was stabilized for three months on a regimen of clozapine 
600 mg daily, thiothixene 10 mg three times daily, divalproex sodium 1000 mg three times daily, and 
propranolol 20 mg three times daily. Three days before admission, he had started erythromycin 333 mg 
three times a day for a lower respiratory infection. The day after beginning erythromycin, the patient 
experienced increased somnolence, incoordination, and difficulty walking. Two days later, he had 
slurred speech, increasing disorientation, and incontinence of urine and stool. On admission, his white 
blood cell count was 31 X 10(9)/L and his clozapine serum concentration was 1150 mcg/L. Clozapine 
and erythromycin were discontinued, and intravenous acyclovir, ampicillin, and ceftriaxone were 
administered for suspected CNS infection. Four days later, treatment with clozapine was resumed, with 
the dose gradually increased to 600 mg daily. His clozapine serum concentration was 385 mcg/mL and 
his leukocyte count was normal. The authors postulated that the mechanism of this interaction was 
inhibition by erythromycin of P450 isoenzymes (including CYP2D6 and CYP3A) responsible for 
clozapine metabolism (Cohen et al, 1996).  
c)  Erythromycin was not found to inhibit the metabolism of a single dose of clozapine in twelve healthy 
male volunteers. Each participant received a single dose of clozapine 12.5 mg alone or in combination 
with erythromycin 1500 mg daily in a randomized, crossover manner. No significant differences were 
observed in the clozapine area under the concentration-time curve (AUC), half-life, maximum 
concentration (Cmax), time to Cmax (tmax), or apparent oral clearance. The authors suggest that 
cytochrome P450 3A4 (CYP3A4) only plays a minor role in clozapine metabolism (Hagg et al, 1999). 
However, erythromycin steady-state was not reached in this study, and doses of clozapine used are 
typically much higher than the starting dose of 12.5 mg.  

 
3.5.1.N   Flecainide 

1)  Interaction Effect: increased plasma concentrations of clozapine and or class I antiarrhythmic agents 
2)  Summary: Coadministration of clozapine with other drugs that are metabolized by cytochrome P450 2D6, 
such as class I antiarrhythmics, should be approached with caution (Prod Info Clozaril(R), 2002j). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of clozapine with other drugs metabolized by cytochrome P450 
2D6, such as class I antiarrhythmic agents, may require lower doses than usually prescribed for either 
clozapine or the class I antiarrhythmic. 
7)  Probable Mechanism: competitive substrate inhibition 

 
3.5.1.O   Fluoxetine 

1)  Interaction Effect: an increased risk of clozapine toxicity (sedation, seizures, hypotension) 
2)  Summary: With concurrent administration of fluoxetine, increased serum clozapine concentrations have 
been reported (Prod Info Clozaril(R), 2002m; Centorrino et al, 1994a; Centorrino et al, 1996e; Spina et al, 
1998a). Certain adverse effects associated with clozapine are dose-dependent, including sedation (Ayd, 
1974) and seizures (Haller & Binder, 1990), and might be expected to occur with concurrent use of these 
medications. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor the therapeutic efficacy of clozapine and for any evidence of toxicity, 
particularly when the daily clozapine dose exceeds 300 mg or 3.5 mg/kg. Lower clozapine dosage may be 
required in some clinical situations. 
7)  Probable Mechanism: inhibition by fluoxetine of N-dealkylation and N-oxidation of clozapine via the 
cytochrome P450 2D6 enzymatic pathway 
8)  Literature Reports 

a)  Subjects receiving concurrent clozapine and fluoxetine had 76% higher serum clozapine 
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concentrations and 61% higher metabolite concentrations on average compared with controls receiving 
only clozapine. The mean ratio of total drug level (clozapine plus metabolites) to dose was 60% higher 
and the mean ratio of concentrations to dose was 75% higher in patients receiving clozapine and 
fluoxetine compared with concentrations in patients receiving clozapine alone (Centorrino et al, 1994).  
b)  A study evaluated the serum concentrations of clozapine and norclozapine, the major metabolite, 
when given in combination with the selective serotonin reuptake inhibitors (SSRIs) fluoxetine, 
paroxetine, and sertraline. Eighty outpatients receiving clozapine all had been diagnosed with 
schizophrenia or major affective disorder, and 40 of these patients were receiving an SSRI in 
combination with clozapine. Of these 40 patients, 14 were receiving fluoxetine, 10 were receiving 
sertraline, and 16 were receiving paroxetine therapy. Among the patients on SSRI therapy, serum 
concentrations of clozapine and norclozapine were 41.1% and 44.8% higher, respectively, than in 
matched patients who were not receiving an SSRI. The ratio of clozapine plus norclozapine 
concentration to dose was also 37.7% higher in patients receiving SSRIs, indicating clozapine impaired 
clearance. The differences between the three SSRIs were minor, and the study groups were too limited 
for an accurate statistical comparison between the individual SSRIs (Centorrino et al, 1996d).  
c)  A 44-year-old male receiving fluoxetine and clozapine was found dead in his yard. The dates of the 
prescriptions and the number of tablets which remained indicated that he had been taking his 
medications as prescribed. Autopsy results showed a high therapeutic fluoxetine concentration (0.7 
mcg/mL) and also a high therapeutic norfluoxetine concentration (0.6 mcg/mL). Fluoxetine found in his 
gastric contents also indicated that the medication was being taken as directed. The clozapine blood 
concentration was in the lethal concentration range (4.9 mcg/mL), but the clozapine in the gastric 
contents suggested that the clozapine was being taken as prescribed and that the patient had not 
consumed a large overdose amount prior to his death. Other pathological findings included pulmonary 
edema, visceral vascular congestion, paralytic ileus, gastroenteritis, and eosinophilia, which are all 
consistent with clozapine toxicity. The combined central nervous system, respiratory, and 
cardiovascular depression caused by these two drugs was sufficient to result in the death of this patient, 
and his death was ruled to be a clozapine overdose due to a fatal drug interaction (Ferslew et al, 1998).  
d)  Ten institutionalized schizophrenic patients stabilized on clozapine therapy for at least one month 
participated in a prospective study to evaluate the effect of fluoxetine on clozapine pharmacokinetics. 
Fluoxetine 20 mg once daily was administered for eight consecutive weeks. Mean plasma clozapine 
concentrations increased from 348 ng/mL to 550 ng/mL (58%) at week 8. Plasma levels of norclozapine 
were also increased by 36% (from 280 ng/mL to 381 ng/mL). Clozapine N-oxide levels rose from 89 
ng/mL at baseline to 128 ng/mL, representing a 38% increase. However, these increases in clozapine 
and metabolite plasma concentrations were not associated with significant changes in efficacy or safety 
(Spina et al, 1998).  

 
3.5.1.P   Fluvoxamine 

1)  Interaction Effect: increased serum clozapine concentrations 
2)  Summary: Coadministration of clozapine with fluvoxamine has been reported to result in increased 
clozapine levels and worsening of psychotic symptoms (Prod Info Clozaril(R), 2002c; Chong et al, 1997a; 
Jerling et al, 1994a). Extrapyramidal symptoms have also been reported with this drug combination (Kuo et 
al, 1998a). Fluvoxamine, a potent inhibitor of CYP1A2, may decrease metabolism of clozapine, resulting in 
increased serum concentrations (Chong et al, 1997a; Wetzel et al, 1998a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Clinicians should be aware of a potential interaction between clozapine and 
fluvoxamine. If these drugs are given concurrently, monitor patients for increased serum clozapine 
concentrations, worsening of psychosis, and the development of extrapyramidal symptoms. Downward 
dosage adjustments of clozapine may be necessary. 
7)  Probable Mechanism: inhibition of cytochrome P450 1A2-mediated clozapine metabolism 
8)  Literature Reports 

a)  Therapeutic drug monitoring data showed higher clozapine concentration/dose ratios in three of four 
patients when concurrent fluvoxamine was used compared with clozapine alone. In two of these 
patients, clozapine concentrations were 5 to 10 times higher when fluvoxamine was coadministered. 
One patient experienced adverse effects, including sedation and urinary incontinence. Inhibition of the 
CYP1A2 enzyme by fluvoxamine was thought to be the mechanism in this drug interaction (Jerling et al, 
1994).  
b)  One study presented two case reports in which addition of a selective serotonin reuptake inhibitor 
(SSRI) to clozapine therapy resulted in exacerbation of psychotic symptoms. The first patient, a 26-year 
old woman with schizophrenia, had been taking clozapine 175 mg per day. Other medications included 
propranolol for tachycardia and trihexyphenidyl for hypersalivation. After marked improvement in 
psychotic symptoms but continued compulsive behavior, sertraline 50 mg per day was added. Within 
four weeks, the patient's obsessive-compulsive symptoms and psychotic symptoms worsened. Plasma 
clozapine concentrations increased from 325 ng/mL before sertraline therapy to 695 ng/mL after 
sertraline therapy. Patient 2, a 24-year old woman with schizophrenia, was placed on a regimen of 
clozapine 500 mg per day which was later increased to 600 mg per day. After fluvoxamine 50 mg per 
day was started as adjunctive treatment, the patient's clozapine level rose from 1146 ng/mL before 
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fluvoxamine treatment to 2750 ng/mL after 28 days of fluvoxamine treatment. During this time the 
patient's compulsive symptoms remained unchanged, but psychotic symptoms worsened. The authors 
postulated that the worsening of psychotic symptoms could be due to SSRI inhibition of clozapine 
metabolism by cytochrome P450 isozymes, or an imbalance of the serotonergic and dopaminergic 
blockade caused by coadministration the two drugs (Chong et al, 1997).  
c)  Fluvoxamine significantly increased serum levels of clozapine in 16 patients with schizophrenia. 
Clozapine 2.5 to 3 mg/kg/day was given for 14 days, then fluvoxamine 50 mg daily was added for 14 
days. Serum concentrations of clozapine and two metabolites were measured on days 1, 7, and 14. The 
increase in clozapine serum concentration was approximately 3-fold when given with fluvoxamine 
compared to clozapine alone (Wetzel et al, 1998).  
d)  Two patients experienced the onset of extrapyramidal symptoms (EPS) when fluvoxamine was 
added to an existing regimen that included clozapine. The first patient, a 46-year-old male, was 
stabilized on clozapine 400 mg daily for more than a year when fluvoxamine 25 mg daily was started. 
No signs of EPS were present before fluvoxamine therapy, and the clozapine plasma level was 686.2 
ng/mL. Four days after fluvoxamine was initiated, the patient experienced rigidity and an Extrapyramidal 
Symptom Rating Scale (ESRS) score of 6. Three weeks later, the ESRS had increased to 8 and the 
clozapine level was 817.9 ng/mL. Fluvoxamine was discontinued, and the ESRS score and clozapine 
level decreased to 1 and 686.8 ng/mL, respectively, three weeks later. The second patient, a 46-year-
old female, was maintained on clozapine 600 mg daily for more than two years with a plasma level of 
1292.5 ng/mL and no signs of EPS. Fluvoxamine was started at 25 mg daily and six days later she 
developed moderate akathisia and tremors (ESRS of 7). Three weeks and six weeks into combination 
therapy, her clozapine plasma levels were 1438.2 ng/mL and 1548.9 ng/mL, respectively. The ESRS 
increased to 9, but the patient preferred the combination therapy due to the efficacy in alleviating 
psychotic symptoms (Kuo et al, 1998).  

 
3.5.1.Q   Fosphenytoin 

1)  Interaction Effect: decreased clozapine plasma levels associated with marked worsening of psychosis 
2)  Summary: Fosphenytoin is a prodrug of phenytoin and the same interactions that occur with phenytoin 
are expected to occur with fosphenytoin (Prod Info Cerebyx(R), 1999). Two case reports (Miller, 1991a) 
demonstrate that the addition of phenytoin to clozapine therapy can reduce steady-state plasma 
concentrations of clozapine by 65% to 85%, resulting in increased psychotic symptoms. Subsequent 
increases in clozapine dosage may be necessary. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: When adding fosphenytoin therapy to patients stabilized on clozapine, monitor 
patient closely for worsening of psychotic symptoms. If needed, increase the clozapine dose cautiously on 
basis of psychotic symptoms. 
7)  Probable Mechanism: increased metabolism of clozapine due to induction of cytochrome P-450 enzymes 
by fosphenytoin 
8)  Literature Reports 

a)  Two 29-year-old schizophrenic patients were stabilized on clozapine therapy. Their clozapine 
plasma concentrations decreased and psychotic symptoms markedly worsened after the addition of 
phenytoin for seizure activity. Phenytoin reduced clozapine plasma concentrations by 65% to 85% and 
necessitated an increase in clozapine dosage. The author's possible explanations for the decrease in 
clozapine plasma concentrations were a) induction of cytochrome P-450 enzymes by phenytoin, 
causing increased clozapine metabolism, b) decreased clozapine absorption due to phenytoin, and/or c) 
decreased protein binding of clozapine making more free drug available for metabolism. If the 
deterioration in clinical status was not related to the decrease in clozapine plasma levels, Miller's 
possible explanations were rebound psychosis after abruptly decreasing clozapine at the time of seizure 
activity, spontaneous fluctuation in illness, postictal exacerbation of preexisting psychosis, or postictal 
psychosis. The author recommends that clinicians closely monitor clozapine patients for worsening of 
psychotic symptoms when phenytoin is added to therapy (Miller, 1991).  

 
3.5.1.R   Guarana 

1)  Interaction Effect: increased clozapine levels, (leukopenia, agranulocytosis, and seizures) or increased 
guarana levels, (headache, insomnia, restlessness, diuresis, tachycardia) 
2)  Summary: The primary ingredient of guarana is caffeine. Caffeine inhibits CYP1A2, a major metabolic 
pathway for clozapine, thereby decreasing clozapine metabolism with resultant increased clozapine levels 
(Hagg et al, 2000c; Carrillo et al, 1998c). Patients who consume caffeine, especially acutely, may be at 
increased risk for clozapine toxicity. A case report has described an acute psychotic exacerbation in a 
patient taking clozapine who ingested caffeine acutely (Vainer & Chouinard, 1994c). Patients taking 
clozapine should take caffeine-containing products with caution to maintain a consistent intake. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Ideally, patients should avoid caffeine-containing products such as guarana as well 
as coffee, tea, and cola during clozapine treatment. Patients who are unwilling to discontinue caffeine intake 
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should be instructed to maintain consistent intake, and advised of the consequences of abrupt 
discontinuation (i.e., decreased clozapine levels and decreased effectiveness). Conversely, if a patient has 
been stabilized on clozapine and initiates a significant intake of caffeine, clozapine metabolism will likely be 
decreased, resulting in increased clozapine blood levels. Such patients will then be at increased risk for 
clozapine toxicity that may manifest as leukopenia, agranulocytosis, and seizures. 
7)  Probable Mechanism: caffeine component of guarana may inhibit metabolism of clozapine or clozapine 
may also inhibit the metabolism of caffeine 
8)  Literature Reports 

a)  In 12 healthy, nonsmoking subjects, caffeine intake increased clozapine area under the curve (AUC) 
following a single dose of clozapine in a randomized, crossover trial. Subjects refrained from other 
medication use during and 2 weeks prior to the study. Clozapine was administered as a 12.5 milligram 
(mg) dose. Dietary caffeine intake was allowed during the caffeine phase but not during the clozapine 
control phase, and was registered and estimated. Total caffeine intake during the caffeine phase ranged 
from 500-700 mg on day 1, and 400-1000 mg on day 2 (mean 550 mg/day). In one subject, clozapine 
AUC was doubled with concomitant caffeine intake, indicating individual variation. Overall, clozapine 
AUC was increased 19% as a result of caffeine intake (p equal to 0.05), with a range from -14% to 
+97%. Clozapine clearance was decreased 14% as a result of caffeine intake (p equal to 0.05), with a 
range from -49% to +7% (Hagg et al, 2000b).  
b)  In a study of 7 hospitalized patients (six men and one woman) averaging 31.0 +/- 5.5 years (range: 
25-41 years) with a DSM-IV diagnosis of schizophrenia, clozapine levels decreased when caffeine was 
removed from the diet. All patients received monotherapy with clozapine at 271 +/- 102 milligrams/day 
(mg/day). Clozapine, norclozapine, and clozapine-N-oxide were assayed in plasma by high-
performance liquid chromatography. Assays were conducted at three time points: with concomitant 
intake of caffeine, 5 days after caffeine withdrawal, and 2 weeks after rechallenge with habitual caffeine 
intake (mean caffeine intake: 296.4 +/- 354.8 mg; range: 150-1100 mg daily). Clozapine levels 
decreased from 486 nanograms/milliliter (ng/mL) during initial concomitant intake to 306 ng/mL (-47%) 
(p less than 0.02) 5 days after a caffeine-free diet. Clozapine-N-oxide levels decreased from 66 to 49 
ng/mL (-31%) (p less than 0.03). All parameters returned to initial values after 2 weeks of resumption of 
caffeine intake (Carrillo et al, 1998b).  
c)  In a study of 14 healthy volunteers, clozapine metabolism was found to co-vary with CYP1A2 activity 
as determined by concomitant caffeine metabolism. Subjects were administered caffeine 150 mg as an 
oral tablet with clozapine 10 mg orally. N1- and N7-demethylation indices of caffeine correlated with 
clozapine clearance (r (s) equal to 0.89 and 0.85; p equal to 0.0013 and 0.0023, respectively). The 
authors conclude that 70% of the variance of clozapine clearance was accounted for by caffeine N3-
demethylation reflecting CYP1A2 activity. There was no correlation between the area under the curve 
(AUC) for clozapine and the caffeine indices of xanthine oxidase (r(s) equal to -0.32) or N-acetyl 
transferase (rs equal to -0.33) activity (Bertilsson et al, 1994a).  
d)  Supraventricular tachycardia (SVT) was reported in a 66-year-old woman administered clozapine 
and caffeine while receiving electroconvulsive therapy (ECT). The patient suffered from severe, 
recurrent, affect psychosis necessitating ECT. During her first course of ECT, the duration of seizures 
decreased, requiring caffeine sodium benzoate 1000 mg (titrated from an initial dose of 125 mg). 
Although arrhythmias are a known side effect of ECT, none occurred, including none during 
augmentation with caffeine. Despite an initial response, the patient relapsed and was started on 
clozapine, titrated to a dosage of 300 mg daily. After one week, ECT was re-instituted with caffeine 
sodium benzoate titrated to 500 mg by the ninth treatment. The patient developed SVT with a heart rate 
of 180 beats/minute. The patient responded to verapamil 5 mg intravenously, converting to sinus 
tachycardia at 102 beats/minute and recovered uneventfully. Interestingly, 1000 mg intravenous 
caffeine augmentation was tolerated during the first course of therapy but 500 mg was not tolerated 
during the course of therapy accompanied by clozapine administration. This is suggestive of a caffeine-
clozapine interaction (Beale et al, 1994a).  
e)  A 39-year-old man with paranoid schizophrenia with long-standing refractoriness to neuroleptics was 
treated with clozapine titrated up to 150 mg daily within 6 months of initiation. Clozapine was taken with 
two cups of coffee and the patient experienced a short-lasting acute psychotic exacerbation 
characterized by marked anxiety, agitation, insomnia, weakness, headaches, generalized stiffness, and 
intense paranoid ideation. These acute reactions were completely prevented when water replaced 
coffee. The acute episodes resumed when he took 200 mg/day clozapine with a caffeinated cola (40-
50mg caffeine in each 12-ounce bottle). When taken with a decaffeinated cola beverage, the patient 
had no acute psychotic episodes (Vainer & Chouinard, 1994b).  

 
3.5.1.S   Lithium 

1)  Interaction Effect: weakness, dyskinesias, increased extrapyramidal symptoms, encephalopathy, and 
brain damage 
2)  Summary: An encephalopathic syndrome followed by irreversible brain damage has occurred in a few 
patients treated with lithium plus a dopamine-2 antagonist, particularly haloperidol. A causal relationship 
between these events and the concomitant administration of a dopamine-2 antagonist and lithium has not 
been established (Prod Info LITHOBID(R) slow-release oral tablets, 2005). Coadministration of lithium and a 
number of antipsychotic drugs has caused a wide variety of encephalopathic symptoms, brain damage, 
extrapyramidal symptoms, and dyskinesias in isolated case reports. In most cases, these effects have 
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occurred with therapeutic lithium levels (Amdisen, 1982; Prakash, 1982; Addonizio et al, 1988a). However, 
many series and trials have reported using such combinations with no severe adverse consequences 
(Goldney & Spence, 1986). The mechanism is not fully understood, but chronic lithium treatment decreases 
neostriatal dopaminergic activity, probably through a direct action on the G protein and the capacity of the G 
proteins, once activated, to stimulate adenyl cyclase (Carli et al, 1994). Hyperglycemic reactions have also 
occurred during combined phenothiazine and lithium use (Zall et al, 1968). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients closely for any signs of toxicity or extrapyramidal symptoms, 
especially if high doses of dopamine-2 antagonists, particularly haloperidol, and lithium are used. Serum 
lithium levels should be monitored periodically. Some clinicians advocate maintaining levels in the low 
therapeutic range. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Concomitant haloperidol and lithium therapy has resulted in symptoms of encephalopathy, 
confusion, extrapyramidal symptoms, and fever in several patients with mania (Cohen & Cohen, 1974; 
Loudon & Waring, 1976; Thomas, 1979). Irreversible neurological injuries have been reported (Sandyk 
& Hurwitz, 1983; Keitner & Rahman, 1984). 
b)  Seizures, encephalopathy, delirium, and abnormal EEG occurred in four patients during combined 
lithium and thioridazine therapy (Spring, 1979). Serum lithium levels were below 1 mEq/L at the time of 
the toxic reaction in all cases. All patients had previously tolerated lithium in combination with another 
phenothiazine. Three of these patients developed symptoms within eight days of initiating combination 
therapy. 
c)  The addition of lithium to neuroleptic therapy exacerbated extrapyramidal symptoms (EPS) in a 
small study (Addonizio et al, 1988). The patients had received at least five days of treatment with either 
oral thiothixene, haloperidol, or fluphenazine in mean doses of 607.5 chlorpromazine equivalents prior 
to initiation of the lithium and were experiencing drug-induced extrapyramidal symptoms. Oral lithium 
was added when clinically indicated in sufficient doses to achieve a therapeutic serum concentration. 
The maximum levels attained were 0.65 to 1.27 mEq/L. The EPS ratings increased in all ten patients 
following the addition of lithium. However, only three patients developed marked symptoms and no 
patient developed lithium toxicity. Significantly increased symptoms included gait, shoulder shaking, 
elbow rigidity, and tremor. 
d)  Ten patients treated with clozapine and lithium were studied (Blake et al, 1992). Of the ten patients, 
four experienced significant neurologic effects, including jerking of limbs, facial spasms and tics, tremor 
of hands and arms, tongue twitching, and stumbling gait. One of these also experienced delirium. These 
effects reversed when lithium was discontinued or given at a lower dose. On rechallenge, one of two 
patients suffered recurrence of symptoms. By keeping serum lithium no greater than 0.5 mEq/L, 
clozapine could be safely coadministered. 
e)  Chlorpromazine serum levels can be significantly reduced in the presence of lithium treatment. If 
used concurrently, abrupt cessation of lithium may result in rebound elevation of chlorpromazine levels, 
resulting in chlorpromazine toxicity. In patients on a lithium-chlorpromazine combination, abrupt 
withdrawal of the lithium may precipitate chlorpromazine cardiotoxicity. In this report, such toxicity was 
manifested as sudden ventricular fibrillation associated with prolongation of the QTc interval. 
Hypotension and EPS are also possible in this situation (Stevenson et al, 1989). 
f)  However, other data do not support that such adverse events are frequent or indeed causally related 
to combination therapy. Combination of dopamine antagonist antipsychotic drugs and lithium have been 
used successfully in many patients with manic-depressive illness. It has been proposed that the 
interaction may only become significant with very high doses of one or both drugs or with failure to 
discontinue dosing in the presence of toxic symptoms (Miller & Menninger, 1987). 
g)  A 69-year-old patient with oxygen-dependent chronic obstructive pulmonary disorder and a 25-year 
history of bipolar disorder was started on risperidone 3 mg for the treatment of new-onset auditory and 
visual hallucinations. She had also been maintained on a regimen of lithium (450 mg daily) for more 
than 10 years. In addition, she was given amantadine (100 mg twice daily) for tremor. Three weeks after 
the start of risperidone, the patient experienced a decline in mental status in addition to dizziness, 
worsening tremors, nausea and vomiting, polyuria, depression, and visual and auditory hallucinations. 
She was then admitted to the hospital for delirium. Her lithium serum level was 1.36 mEq/L at the time 
of the admission. All medications were discontinued. Although her lithium level decreased to 0.41 
mEq/L, she continued to experience profound delirium, tremors, lethargy, and hallucinations for almost 
one week. After she started to respond to commands, she was restarted on lithium (300 mg at bedtime) 
because of the onset of mild hypomania. Five days later, she was discharged with a regimen of lithium 
and low-dose lorazepam for treatment of insomnia. It is suggested that delirium could have been 
caused by the concurrent use of lithium and risperidone. Other factors could also have caused delirium, 
such as the patient's serum lithium level and the underlying pulmonary pathology. In addition, 
amantadine, which facilitates the release of presynaptic dopamine and has a mild anticholinergic effect, 
may have contributed (Chen & Cardasis, 1996). 

 
3.5.1.T   Lorazepam 
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1)  Interaction Effect: CNS depression 
2)  Summary: Two cases have been reported in which concomitant use of clozapine and lorazepam resulted 
in marked sedation, excessive salivation, and ataxia (Cobb et al, 1991). The manufacturer advises caution 
when giving clozapine with a benzodiazepine (Prod Info Clozaril(R), 1997). 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor for signs of intoxication (eg, marked sedation, dizziness, ataxia, weakness, 
decreased cognition or motor performance, excessive salivation). If symptoms are present, reduce 
lorazepam dose. 
7)  Probable Mechanism: additive 

 
3.5.1.U   Lorcainide 

1)  Interaction Effect: increased plasma concentrations of clozapine and or class I antiarrhythmic agents 
2)  Summary: Coadministration of clozapine with other drugs that are metabolized by cytochrome P450 2D6, 
such as class I antiarrhythmics, should be approached with caution (Prod Info Clozaril(R), 2002j). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of clozapine with other drugs metabolized by cytochrome P450 
2D6, such as class I antiarrhythmic agents, may require lower doses than usually prescribed for either 
clozapine or the class I antiarrhythmic. 
7)  Probable Mechanism: competitive substrate inhibition 

 
3.5.1.V   Mate 

1)  Interaction Effect: inhibition of clozapine metabolism (increasing the risk for leukopenia, agranulocytosis, 
and seizures) or inhibition of mate metabolism (headache, insomnia, restlessness, diuresis, tachycardia) 
2)  Summary: One of the primary ingredients of mate is caffeine. Caffeine inhibits CYP1A2, a major 
metabolic pathway for clozapine, thereby decreasing clozapine metabolism with resultant increased 
clozapine levels (Hagg et al, 2000a; Carrillo et al, 1998a). Patients who consume caffeine, especially 
acutely, may be at increased risk for clozapine toxicity. A case report has described an acute psychotic 
exacerbation in a patient taking clozapine who ingested caffeine acutely (Vainer & Chouinard, 1994a). 
Patients taking clozapine should take caffeine-containing products with caution to maintain a consistent 
intake. 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Ideally, patients should avoid caffeine-containing products such as mate as well as 
coffee, tea, and cola during clozapine treatment. Patients who are unwilling to discontinue caffeine intake 
should be instructed to maintain consistent intake, advising them of the consequences of abrupt 
discontinuation (i.e., decreased clozapine levels and decreased effectiveness). Conversely, if a patient has 
been stabilized on clozapine and initiates a significant intake of caffeine, clozapine metabolism will likely be 
decreased, resulting in increased clozapine blood levels. Such patients will then be at increased risk for 
clozapine toxicity that may manifest as leukopenia, agranulocytosis, and seizures. 
7)  Probable Mechanism: caffeine inhibits CYP1A2 activity and can increase clozapine levels; caffeine was 
also found to inhibit clozapine clearance 
8)  Literature Reports 

a)  In 12 healthy, nonsmoking subjects, caffeine intake increased clozapine area under the curve (AUC) 
following a single dose of clozapine in a randomized, crossover trial. Subjects refrained from other 
medication use during and 2 weeks prior to the study. Clozapine was administered as a 12.5 milligram 
(mg) dose. Dietary caffeine intake was allowed during the caffeine phase but not during the clozapine 
control phase, and was registered and estimated. Total caffeine intake during the caffeine phase ranged 
from 500-700 mg on day 1, and 400-1000 mg on day 2 (mean 550 mg/day). In one subject, clozapine 
AUC was doubled with concomitant caffeine intake, indicating individual variation. Overall, clozapine 
AUC was increased 19% as a result of caffeine intake (p equal to 0.05), with a range from -14% to 
+97%. Clozapine clearance was decreased 14% as a result of caffeine intake (p equal to 0.05), with a 
range from -49% to +7% (Hagg et al, 2000).  
b)  In a study of 7 hospitalized patients (six men and one woman) averaging 31.0 +/- 5.5 years (range: 
25-41 years) with a DSM-IV diagnosis of schizophrenia, clozapine levels decreased when caffeine was 
removed from the diet. All patients received monotherapy with clozapine at 271 +/- 102 milligrams/day 
(mg/day). Clozapine, norclozapine, and clozapine-N-oxide were assayed in plasma by high-
performance liquid chromatography. Assays were conducted at three time points: with concomitant 
intake of caffeine, 5 days after caffeine withdrawal, and 2 weeks after rechallenge with habitual caffeine 
intake (mean caffeine intake: 296.4 +/- 354.8 mg; range: 150-1100 mg daily). Clozapine levels 
decreased from 486 nanograms/milliliter (ng/mL) during initial concomitant intake to 306 ng/mL (-47%) 
(p less than 0.02) 5 days after a caffeine-free diet. In a similar fashion, clozapine-N-oxide levels 
decreased from 66 to 49 ng/mL (-31%) (p less than 0.03). All parameters returned to initial values after 
2 weeks of resumption of caffeine intake (Carrillo et al, 1998).  
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c)  In a study of 14 healthy volunteers, clozapine metabolism was found to co-vary with CYP1A2 activity 
as determined by concomitant caffeine metabolism. Subjects were administered caffeine 150 mg as an 
oral tablet with clozapine 10 mg orally. N1- and N7-demethylation indices of caffeine correlated with 
clozapine clearance (rs equal to 0.89 and 0.85; p equal to 0.0013 and 0.0023, respectively). The 
authors conclude that 70% of the variance of clozapine clearance was accounted for by caffeine N3-
demethylation reflecting CYP1A2 activity. There was no correlation between the area under the curve 
(AUC) for clozapine and the caffeine indices of xanthine oxidase (rs equal to -0.32) or N-acetyl 
transferase (rs equal to -0.33) activity (Bertilsson et al, 1994).  
d)  Supraventricular tachycardia (SVT) was reported in a 66-year-old woman administered clozapine 
and caffeine while receiving electroconvulsive therapy (ECT). The patient suffered from severe, 
recurrent, affect psychosis necessitating ECT. During her first course of ECT, the duration of seizures 
decreased, requiring caffeine sodium benzoate 1000 mg (titrated from an initial dose of 125 mg). 
Although arrhythmias are a known side effect of ECT, none occurred, including none during 
augmentation with caffeine. Despite an initial response, the patient relapsed and was started on 
clozapine, titrated to a dosage of 300 mg daily. After one week, ECT was re-instituted with caffeine 
sodium benzoate titrated to 500 mg by the ninth treatment. The patient developed SVT with a heart rate 
of 180 beats/minute. The patient responded to verapamil 5 mg intravenously, converting to sinus 
tachycardia at 102 beats/minute and recovered uneventfully. Interestingly, 1000 mg intravenous 
caffeine augmentation was tolerated during the first course of therapy but 500 mg was not tolerated 
during the course of therapy accompanied by clozapine administration. This is suggestive of a caffeine-
clozapine interaction (Beale et al, 1994).  
e)  A 39-year-old man with paranoid schizophrenia with long-standing refractoriness to neuroleptics was 
treated with clozapine titrated up to 150 mg daily within 6 months of initiation. Clozapine was taken with 
two cups of coffee and the patient experienced a short-lasting acute psychotic exacerbation 
characterized by marked anxiety, agitation, insomnia, weakness, headaches, generalized stiffness, and 
intense paranoid ideation. These acute reactions were completely prevented when water replaced 
coffee. The acute episodes resumed when he took 200 mg/day clozapine with a caffeinated cola (40-
50mg caffeine in each 12-ounce bottle). When taken with a decaffeinated cola beverage, the patient 
had no acute psychotic episodes (Vainer & Chouinard, 1994).  
f)  Caffeine-induced reinforcement of dopaminergic enhancement may predispose some patients to 
exacerbations of psychosis. Caffeine elimination does not appear to improve or worsen schizophrenia. 
Chronic use of caffeine may lead to tolerance of adverse effects (Hughes et al, 1998).  

 
3.5.1.W   Nefazodone 

1)  Interaction Effect: increased clozapine plasma concentrations and clozapine toxicity (sedation, seizures, 
hypotension) 
2)  Summary: A study reported clozapine concentrations increased by an average of 19 mcg/L (4% of 
baseline) and norclozapine concentrations increased by 46 mcg/L (16% of baseline) (Taylor et al, 1999a). 
Concomitant administration of nefazodone resulted in decreased clearance resulting in elevated plasma 
concentrations of clozapine and norclozapine in a 40-year-old male. Seven days after initiation of treatment 
with nefazodone, the patient was increasingly anxious, increasingly dizzy and had mild hypotension. 
Nefazodone dose reduction resolved the patient's hypotension and other symptoms. Nefazodone may cause 
a modest, dose-dependent reduction in the clearance of both clozapine and norclozapine, with resultant 
increases in serum concentrations. The author suggests that this effect may be due to nefazodone inhibition 
of the cytochrome P450 3A4 isoenzyme. Caution is suggested when prescribing nefazodone concomitantly 
with clozapine (Khan & Preskorn, 2001a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor the therapeutic efficacy of clozapine and for any evidence of toxicity, 
particularly when the daily clozapine dose exceeds 300 mg or 3.5 mg/kg. Lower clozapine dosage may be 
required in some clinical situations. 
7)  Probable Mechanism: inhibition of cytochrome P450-mediated clozapine metabolism by nefazodone 
8)  Literature Reports 

a)  Concomitant administration of nefazodone may result in decreased clearance resulting in elevated 
plasma concentrations of clozapine and norclozapine. A 40-year-old male with a history of 
schizophrenia was successfully treated with clozapine and risperidone for several years. After 
experiencing persistent negative symptoms, nefazodone was initiated at 200 mg/day for seven days 
and then increased to 300 mg/day. Seven days later, the patient reported increased anxiety and 
dizziness. Physical exam revealed mild hypotension. An increase in plasma concentrations and 
decrease in clearance of both clozapine and norclozapine was documented. Nefazodone dose was 
reduced to 200 mg/day and, within one week, the patient's symptoms and hypotension resolved. 
Nefazodone may cause a modest, dose-dependent reduction in the clearance of both clozapine and 
norclozapine, with resultant increases in serum concentrations. The author suggests that this effect may 
be due to nefazodone inhibition of the cytochrome P450 3A4 isoenzyme. Caution is suggested when 
prescribing nefazodone concomitantly with clozapine (Khan & Preskorn, 2001).  
b)  Six patients receiving a stable dose of clozapine for at least two weeks were selected to begin 
nefazodone therapy at 100 mg twice daily for one week and then 200 mg daily for two more weeks. The 
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overall changes in clozapine pharmacokinetics were minimal when nefazodone was coadministered. 
Clozapine concentrations increased by an average of 19 mcg/L (4% of baseline) and norclozapine 
concentrations increased by 46 mcg/L (16% of baseline). Cytochrome P450 3A4 (CYP3A4) has been 
postulated to play a significant role in the metabolism of clozapine. Nefazodone is an inhibitor of 
CYP3A4. Because this study failed to show a significant interaction between these two drugs, CYP3A4 
may play only an insignificant role in the metabolism of clozapine, or alternative routes of metabolism 
may be activated when CYP3A4 is inhibited (Taylor et al, 1999).  

 
3.5.1.X   Nicotine 

1)  Interaction Effect: decreased plasma clozapine levels 
2)  Summary: Concomitant administration of agents known to induce cytochrome P450 enzymes such as 
nicotine, may decrease the plasma levels of clozapine. This may result in a decrease in effectiveness of a 
previously effective clozapine dose (Prod Info Clozaril(R), 2002b). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Observe patients for signs and symptoms of decreased clozapine efficacy when 
nicotine is added to clozapine. 
7)  Probable Mechanism: induction of cytochrome P450-mediated clozapine metabolism by nicotine 

 
3.5.1.Y   Norfloxacin 

1)  Interaction Effect: increased clozapine serum concentrations 
2)  Summary: In vitro studies have shown that quinolones, including norfloxacin, are CYP1A2 inhibitors. 
Concomitant use with clozapine, a CYP1A2 substrate, may result in increased clozapine serum levels when 
given in usual doses. Caution is advised if these agents are used together. Monitor patients closely for signs 
and symptoms of clozapine intoxication (Prod Info NOROXIN(R) oral tablets, 2006). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of clozapine and norfloxacin may result in increased clozapine 
serum levels when given in usual doses. Use caution if these agents are used together and monitor patients 
closely (Prod Info NOROXIN(R) oral tablets, 2006). Signs and symptoms of clozapine intoxication may 
include sedation, incoordination, slurred speech, seizures, hematologic abnormalities. 
7)  Probable Mechanism: inhibition of CYP1A2-mediated clozapine metabolism 

 
3.5.1.Z   Paroxetine 

1)  Interaction Effect: an increased risk of clozapine toxicity (sedation, seizures, hypotension) 
2)  Summary: Increased serum concentrations of clozapine and its metabolites have been observed when it 
is given with serotonin reuptake inhibitors; however, other published reports describe paroxetine having no 
effect on serum concentrations of clozapine or its metabolites (Prod Info Clozaril(R), 2002l; Centorrino et al, 
1996c; Wetzel et al, 1998c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for signs of clozapine toxicity or serum concentrations when paroxetine is 
given concomitantly. 
7)  Probable Mechanism: decreased clozapine metabolism 
8)  Literature Reports 

a)  Paroxetine had no significant effect on serum levels of clozapine in 14 patients with schizophrenia. 
Clozapine 2.5 to 3 mg/kg/day was given for 14 days, then paroxetine 20 mg daily was added for 14 
days. Serum concentrations of clozapine and two metabolites were measured on days 1, 7, and 14. 
Over the course of this study there was no significant difference in serum concentrations of clozapine or 
its metabolites (Wetzel et al, 1998b).  
b)  Serum concentrations of clozapine and norclozapine, the major metabolite, were evaluated when 
given in combination with the selective serotonin reuptake inhibitors (SSRIs) fluoxetine, paroxetine, and 
sertraline. Eighty outpatients receiving clozapine all had been diagnosed with schizophrenia or major 
affective disorder, and 40 of these patients were receiving an SSRI in combination with clozapine. Of 
these 40 patients, 14 were receiving fluoxetine, 10 were receiving sertraline, and 16 were receiving 
paroxetine therapy. Among the patients on SSRI therapy, serum concentrations of clozapine and 
norclozapine were 41.1% and 44.8% higher, respectively, than in matched patients who were not 
receiving an SSRI. The ratio of clozapine plus norclozapine concentration to dose was also 37.7% 
higher in patients receiving SSRIs, indicating clozapine impaired clearance. The differences between 
the three SSRIs were minor, and the study groups were too limited for an accurate statistical 
comparison between the individual SSRIs (Centorrino et al, 1996b).  

 
3.5.1.AA   Perphenazine 

1)  Interaction Effect: increased plasma concentrations of clozapine and or the phenothiazine 
2)  Summary: Coadministration of clozapine with other drugs that are metabolized by cytochrome P450 2D6, 
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such as phenothiazines, should be approached with caution (Prod Info Clozaril(R), 2002h). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of clozapine with other drugs metabolized by cytochrome P450 
2D6, such as phenothiazines, may require lower doses than usually prescribed for either clozapine or the 
phenothiazine. 
7)  Probable Mechanism: competitive substrate inhibition 

 
3.5.1.AB   Phenobarbital 

1)  Interaction Effect: decreased clozapine plasma levels associated with marked worsening of psychosis 
2)  Summary: Clozapine levels have been reported to be markedly elevated when phenobarbital therapy 
was discontinued (Lane et al, 1998a). Two case reports (Miller, 1991b) demonstrate that the addition of 
phenytoin, another enzyme inducer, to clozapine therapy can reduce steady-state plasma concentrations of 
clozapine by 65% to 85%, resulting in increased psychotic symptoms. Phenobarbital is capable of inducing 
multiple cytochrome P450 enzyme systems, including CYP1A2 and CYP3A4. Because clozapine is 
metabolized primarily by CYP1A2, a significant interaction with phenobarbital is possible (Lane et al, 1998a). 
A study conducted with 22 schizophrenic patients revealed 35% lower clozapine concentrations when given 
concurrently with phenobarbital, versus clozapine administration alone. In addition, the clozapine N-oxide 
metabolite concentrations were 64% higher, supporting the theory that phenobarbital induces clozapine 
metabolism (Facciola et al, 1998a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When adding phenobarbital therapy to patients stabilized on clozapine, monitor 
patient closely for worsening of psychotic symptoms. If needed, increase the clozapine dose cautiously on 
the basis of psychotic symptoms. Conversely, when discontinuing phenobarbital, levels of clozapine may 
increase significantly. 
7)  Probable Mechanism: increased metabolism of clozapine due to induction of cytochrome P450 enzymes 
by phenobarbital 
8)  Literature Reports 

a)  A 26-year-old male schizophrenic patient was stabilized on clozapine 300 mg twice daily when he 
experienced a seizure. Phenobarbital 60 mg daily was initiated, and the clozapine dose was decreased 
to 400 mg daily over a period of two months because of the patient's stable mental status. One month 
after the clozapine dose was at 400 mg daily, the plasma levels for clozapine and its major metabolites, 
desmethylclozapine and clozapine-N-oxide were 346 ng/mL, 241 ng/mL, and 65 ng/mL, respectively. 
Phenobarbital therapy was tapered off over one month. Two and four weeks after the discontinuation of 
phenobarbital, the clozapine, desmethylclozapine, and clozapine-N-oxide levels were 608 ng/mL and 
602 ng/mL, 253 ng/mL and 280 ng/mL, and 87 ng/mL and 96 ng/mL, respectively. The increase in the 
plasma levels of clozapine and its metabolites may be due to the fact that phenobarbital is an inducer of 
cytochrome P450 1A2 enzymes, and discontinuing phenobarbital slowed the metabolism of clozapine 
(Lane et al, 1998).  
b)  Steady-state plasma concentrations of clozapine and its two major metabolites were compared in 22 
schizophrenic patients. Patients were distributed into two groups, either receiving clozapine 
monotherapy, or clozapine plus phenobarbital. The two groups were matched for age, sex, body weight, 
and daily dosage of clozapine. The group receiving combined therapy demonstrated mean plasma 
concentrations of clozapine which were 35% lower than the monotherapy group. In addition, the mean 
clozapine N-oxide metabolite concentrations were 64% higher in the combined therapy group. The 
authors concluded that these findings support the theory that phenobarbital induces metabolism of 
clozapine, and recommended careful monitoring of clozapine plasma concentrations when combined 
with phenobarbital (Facciola et al, 1998).  

 
3.5.1.AC   Phenylalanine 

1)  Interaction Effect: increased incidence of tardive dyskinesia 
2)  Summary: Taking phenylalanine concomitantly with certain neuroleptic drugs may exacerbate tardive 
dyskinesia (Gardos et al, 1992a). Abnormal phenylalanine metabolism in certain patients may lead to 
phenylalanine accumulation in the brain and in turn, reduced brain availability of other large neutral amino 
acids. This may interfere with the synthesis of catecholamines (Gardos et al, 1992a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if phenylalanine is administered with a neuroleptic agent. 
Monitor the patient closely for signs of tardive dyskinesia. 
7)  Probable Mechanism: reduced brain availability of other large neutral amino acids and interference with 
catecholamine synthesis 
8)  Literature Reports 

a)  Phenylalanine tended to increase the incidence of tardive dyskinesia in patients taking neuroleptics 
in an open study. Three groups of patients were studied: (1) patients with unipolar depression with 
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tardive dyskinesia (n=11), (2) patients with no tardive dyskinesia with current or past exposure to 
greater than or equal to 100 milligrams (mg) of a chlorpromazine equivalent for at least 3 months 
(n=10), and (3) patients with no tardive dyskinesia not previously exposed to a neuroleptic drug (n=10). 
Neuroleptic agents were taken during the study by 6 patients in group 1, and 5 patients in group 2. 
Patients received powdered phenylalanine 100 mg/kilogram dissolved in orange juice after an overnight 
fast. Blood samples were obtained just prior to phenylalanine administration and 2 hours after 
administration. Three patients in group 1 (with tardive dyskinesia) had the highest postloading 
phenylalanine plasma levels, this group as a whole had higher (though nonsignificant) mean 
phenylalanine levels than the other groups. Tardive dyskinesia score (measured using the Abnormal 
Involuntary Movements Scale (AIMS)) nonsignificantly increased in group 1. Postloading phenylalanine 
level and postloading AIMS scores were significantly positively correlated in group 1 (rs=0.347, p less 
than 0.05; Spearman correlation coefficient 0.543, p less than 0.05). Postloading phenylalanine level 
and baseline AIMS scores demonstrated a trend toward correlation (rs=0.246, p=0.092; Spearman 
correlation coefficient 0.679, p less than 0.05). In all patients, phenylalanine loading increased plasma 
phenylalanine levels approximately eight-fold, and plasma tyrosine increased 2.5 times as a result of 
conversion of phenylalanine to tyrosine. Plasma levels of competing large neutral amino acids such as 
tryptophan decreased slightly (Gardos et al, 1992).  

 
3.5.1.AD   Phenytoin 

1)  Interaction Effect: decreased clozapine plasma levels associated with marked worsening of psychosis 
2)  Summary: Concomitant administration of drugs known to induce cytochrome P450 enzymes may 
decrease the clozapine plasma levels, resulting in a decrease in effectiveness of a previously effective 
clozapine dose (Prod Info Clozaril(R), 2002e). Two case reports (Miller, 1991d) demonstrate that the 
addition of phenytoin to clozapine therapy can reduce steady-state plasma concentrations of clozapine by 
65% to 85%, resulting in increased psychotic symptoms. Subsequent increases in clozapine dosage may be 
necessary. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When adding phenytoin therapy to patients stabilized on clozapine, monitor patient 
closely for worsening of psychotic symptoms. If needed, increase the clozapine dose cautiously on basis of 
psychotic symptoms. Conversely, when phenytoin is discontinued, levels of clozapine may significantly 
increase. 
7)  Probable Mechanism: increased metabolism of clozapine due to induction of cytochrome P-450 enzymes 
by phenytoin 
8)  Literature Reports 

a)  Two 29-year-old schizophrenic patients were stabilized on clozapine therapy. Their clozapine 
plasma concentrations decreased and psychotic symptoms markedly worsened after the addition of 
phenytoin for seizure activity. Phenytoin reduced clozapine plasma concentrations by 65% to 85% and 
necessitated an increase in clozapine dosage. The author's possible explanations for the decrease in 
clozapine plasma concentrations were a) induction of cytochrome P-450 enzymes by phenytoin, 
causing increased clozapine metabolism, b) decreased clozapine absorption due to phenytoin, and/or c) 
decreased protein binding of clozapine making more free drug available for metabolism. If the 
deterioration in clinical status was not related to the decrease in clozapine plasma levels, Miller's 
possible explanations were rebound psychosis after abruptly decreasing clozapine at the time of seizure 
activity, spontaneous fluctuation in illness, postictal exacerbation of preexisting psychosis, or postictal 
psychosis. The author recommends that clinicians closely monitor clozapine patients for worsening of 
psychotic symptoms when phenytoin is added to therapy (Miller, 1991c).  

 
3.5.1.AE   Propafenone 

1)  Interaction Effect: increased plasma concentrations of clozapine and or class I antiarrhythmic agents 
2)  Summary: Coadministration of clozapine with other drugs that are metabolized by cytochrome P450 2D6, 
such as class I antiarrhythmics, should be approached with caution (Prod Info Clozaril(R), 2002j). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of clozapine with other drugs metabolized by cytochrome P450 
2D6, such as class I antiarrhythmic agents, may require lower doses than usually prescribed for either 
clozapine or the class I antiarrhythmic. 
7)  Probable Mechanism: competitive substrate inhibition 

 
3.5.1.AF   Quinidine 

1)  Interaction Effect: increased plasma concentrations of clozapine 
2)  Summary: Coadministration of clozapine and quinidine should be approached with caution. Quinidine 
inhibits cytochrome P450 2D6, the isozyme that also metabolizes clozapine (Prod Info Clozaril(R), 2002k). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
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6)  Clinical Management: Concomitant use of clozapine with drugs that inhibit cytochrome P450 2D6, such 
as quinidine, should be approached with caution. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of clozapine by quinidine. 

 
3.5.1.AG   Rifampin 

1)  Interaction Effect: subtherapeutic concentrations of clozapine and decreased clozapine efficacy 
2)  Summary: Concomitant administration of drugs known to induce cytochrome P450 enzymes may 
decrease the clozapine plasma levels, resulting in a decrease in effectiveness of a previously effective 
clozapine dose (Prod Info CLOZARIL(R) oral tablets, 2005). Case reports have shown subtherapeutic 
clozapine concentrations, with decreased clozapine efficacy during concomitant administration with rifampin 
(Joos et al, 1998; Peritogiannis et al, 2007). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when prescribing rifampin to patients who take clozapine as there 
have been reports of decreased clozapine levels and efficacy with concomitant use (Joos et al, 1998; 
Peritogiannis et al, 2007). Monitor clozapine levels when rifampin therapy is added, changed, or 
discontinued. 
7)  Probable Mechanism: induction of CYP450-mediated clozapine metabolism by rifampin 
8)  Literature Reports 

a)  A 33-year-old male schizophrenic patient was controlled on clozapine therapy for a few years when 
a chest X-ray revealed an opacity in the right lower quadrant. Rifampin, isoniazid, and pyrazinamide 
therapy was instituted for suspected tuberculosis. Within three and a half weeks, the patient became 
restless and sleepless, and clozapine serum concentrations were found to have significantly decreased 
to a subtherapeutic range. The dose of clozapine was increased from 400 mg daily to 600 mg daily 
without clinical improvement of the patient's psychosis. Rifampin therapy was substituted with 
ciprofloxacin when the opportunistic infection was found to be mycobacterium xenopi, and within three 
days the clozapine serum concentration increased back to a therapeutic level (Joos et al, 1998). 
b)  A case report described loss of clozapine efficacy following concomitant rifampin administration in a 
30-year-old male schizophrenic. The patient had been initiated on clozapine for paranoid schizophrenia. 
Following problems with clozapine's adverse events (sedation, hypersalivation) at therapeutically 
successful doses, he had been controlled on clozapine therapy for 3 months at 300 mg daily when he 
was diagnosed with pulmonary tuberculosis. The patient was started on rifampin monotherapy at 600 
mg daily. Two weeks later, the patient no longer complained of sedation and hypersalivation, but his 
psychotic symptoms worsened. At the end of the month, his psychopathology was as severe as when 
clozapine was first initiated. The dose of clozapine was increased to 550 mg daily with only mild 
improvement. However, the patient complained of no adverse events and was compliant with therapy. 
Following discontinuation of rifampin after 6 months of therapy, sedation and hypersalivation 
reappeared within 1 week. The dose of clozapine was not decreased to below 500 mg daily due to the 
marked improvement in the patient's psychotic symptoms. Induction of the CYP450-mediated clozapine 
metabolism was postulated as a probable mechanism. However, clozapine plasma levels were not 
available for confirmation due to laboratory difficulties (Peritogiannis et al, 2007). 

 
3.5.1.AH   Risperidone 

1)  Interaction Effect: decreased risperidone clearance 
2)  Summary: The manufacturer reports that clozapine may decrease risperidone clearance with chronic 
combined use (Prod Info Risperdal(R) Consta(TM), 2003). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for increased adverse effects of risperidone when these drugs are 
given concurrently. 
7)  Probable Mechanism: unknown 

 
3.5.1.AI   Ritonavir 

1)  Interaction Effect: increased clozapine plasma concentrations and clozapine toxicity (sedation, seizures, 
hypotension) 
2)  Summary: When coadministering ritonavir with clozapine, a cytochrome P450 3A4 substrate, substantial 
increases in concentrations of clozapine may occur, possibly requiring a dosage reduction of clozapine (less 
than 50%) (Prod Info Norvir(R), 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor the therapeutic efficacy of clozapine and for any evidence of toxicity, 
particularly when the daily clozapine dose exceeds 300 mg or 3.5 mg/kg. Lower clozapine dosage may be 
required in some clinical situations. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4-mediated clozapine metabolism by ritonavir 
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3.5.1.AJ   Sertraline 
1)  Interaction Effect: an increased risk of clozapine toxicity (sedation, seizures, hypotension) 
2)  Summary: Coadministration of clozapine with sertraline has been reported to result in increased 
clozapine concentrations and worsening of psychotic symptoms (Prod Info Clozaril(R), 2002d; Chong et al, 
1997c; Centorrino et al, 1996a). Clozapine is metabolized by the cytochrome P450 2D6 isoenzyme 
(CYP2D6). Sertraline is considered a moderate to weak inhibitor of this isoenzyme, in addition to being 
metabolized by CYP2D6 itself (Prod Info Zoloft(R), 1999; DeVane, 1994). Cytochrome P450 3A4 may also 
be involved with clozapine metabolism, and sertraline also inhibits CYP3A4 (Chong & Remington, 1998). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor the therapeutic efficacy of clozapine and for any evidence of toxicity, 
particularly when the daily clozapine dose exceeds 300 mg or 3.5 mg/kg. Lower clozapine dosage may be 
required in some clinical situations. 
7)  Probable Mechanism: decreased clozapine metabolism 
8)  Literature Reports 

a)  Two case reports revealed the exacerbation of psychotic symptoms with the addition of a selective 
serotonin reuptake inhibitor (SSRI) to clozapine. The first patient, a 26-year old woman with 
schizophrenia, had been taking clozapine 175 mg per day. Other medications included propranolol for 
tachycardia and trihexyphenidyl for hypersalivation. After marked improvement in psychotic symptoms 
but continued compulsive behavior, sertraline 50 mg per day was added. Within four weeks, the 
patient's obsessive-compulsive symptoms and psychotic symptoms worsened. Plasma clozapine 
concentrations increased from 325 ng/mL before sertraline therapy to 695 ng/mL after sertraline 
therapy. Patient 2, a 24-year old woman with schizophrenia, was placed on a regimen of clozapine 500 
mg per day which was later increased to 600 mg per day. After fluvoxamine 50 mg per day was started 
as adjunctive treatment, the patient's clozapine level rose from 1146 ng/mL before fluvoxamine 
treatment to 2750 ng/mL after 28 days of fluvoxamine treatment. During this time the patient's 
compulsive symptoms remained unchanged, but psychotic symptoms worsened. The authors 
postulated that the worsening of psychotic symptoms could be due to SSRI inhibition of clozapine 
metabolism by cytochrome P450 isozymes, or an imbalance of the serotonergic and dopaminergic 
blockade caused by coadministration of the two drugs (Chong et al, 1997b).  
b)  A study evaluated the serum concentrations of clozapine and norclozapine, the major metabolite, 
when given in combination with the selective serotonin reuptake inhibitors (SSRI) fluoxetine, paroxetine, 
and sertraline. Eighty outpatients receiving clozapine all had been diagnosed with schizophrenia or 
major affective disorder, and 40 of these patients were receiving an SSRI in combination with clozapine. 
Of these 40 patients, 14 were receiving fluoxetine, 10 were receiving sertraline, and 16 were receiving 
paroxetine therapy. Among the patients on SSRI therapy, serum concentrations of clozapine and 
norclozapine were 41.1% and 44.8% higher, respectively, than in matched patients who were not 
receiving an SSRI. The ratio of clozapine plus norclozapine concentration to dose was also 37.7% 
higher in patients receiving SSRIs, indicating clozapine impaired clearance. The differences between 
the three SSRIs were minor, and the study groups were too limited for an accurate statistical 
comparison between the individual SSRIs (Centorrino et al, 1996).  

 
3.5.1.AK   St John's Wort 

1)  Interaction Effect: reduced clozapine efficacy 
2)  Summary: This interaction is based on in vitro information that St. John's Wort induced CYP1A2 
enzymes, and a case report of a patient experiencing reduced blood theophylline concentrations and loss of 
efficacy (Nebel et al, 1999). Since clozapine is metabolized by CYP1A2 enzymes, like theophylline, 
clozapine may be similarly affected. If St. John's Wort and clozapine are taken together, their dosages 
should be consistently administered, recognizing that increased dosages of clozapine may be required. 
Discontinuation of St. John's Wort should be done carefully as side effects of clozapine may increase and 
dose reduction may be required. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of clozapine with St. John's Wort. If patients elect to remain 
on St. John's Wort, they should maintain consistent dosing. Clozapine dosage may need to be increased. 
Patients should not discontinue St. John's Wort without first consulting their clinician as downward 
adjustments in clozapine dose may be necessary as well as monitoring for increased side effects of 
clozapine (e.g. decreased white blood cell count, increased salivation, orthostatic hypotension, tachycardia, 
sedation, seizures). 
7)  Probable Mechanism: induction of cytochrome P450 1A2 enzymes by St. John's Wort 

 
3.5.1.AL   Thioridazine 

1)  Interaction Effect: increased plasma concentrations of clozapine and or the phenothiazine 
2)  Summary: Coadministration of clozapine with other drugs that are metabolized by cytochrome P450 2D6, 
such as phenothiazines, should be approached with caution (Prod Info Clozaril(R), 2002h). 
3)  Severity: moderate 
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4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of clozapine with other drugs metabolized by cytochrome P450 
2D6, such as phenothiazines, may require lower doses than usually prescribed for either clozapine or the 
phenothiazine. 
7)  Probable Mechanism: competitive substrate inhibition 

 
3.5.1.AM   Tramadol 

1)  Interaction Effect: an increased risk of seizures 
2)  Summary: Seizures have been reported in patients using tramadol. The manufacturer of tramadol states 
that combining neuroleptic medications with tramadol may enhance the risk of seizures (Prod Info Ultram(R), 
1998). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution should be used if tramadol is to be administered to patients receiving 
neuroleptic therapy. If possible, avoid this combination, especially in patients with underlying conditions that 
might predispose to seizures. 
7)  Probable Mechanism: unknown 

 
3.5.1.AN   Venlafaxine 

1)  Interaction Effect: increased serum concentrations of clozapine and venlafaxine 
2)  Summary: Coadministration of clozapine with other drugs that are metabolized by cytochrome P450 2D6, 
such as antidepressants, should be approached with caution (Prod Info Clozaril(R), 2002i). The hepatic 
P450IID6 isoenzyme is apparently involved with clozapine metabolism. Venlafaxine is a weak inhibitor of 
this isoenzyme, in addition to being metabolized by cytochrome P450IID6 itself (Prod Info Effexor(R) XR, 
1999; Ellingrod & Perry, 1994). With clozapine-venlafaxine coadministration, both agents may competitively 
inhibit the other's metabolism resulting in enhanced serum concentrations of both. Controlled studies are 
needed to validate these expectations and to document the clinical impact. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients receiving concurrent clozapine and venlafaxine for signs of 
clozapine toxicity (dizziness, sedation, vomiting, hypotension, hematologic abnormalities) and venlafaxine 
toxicity (somnolence). Doses of either or both medications may need to be reduced. 
7)  Probable Mechanism: decreased clozapine and venlafaxine metabolism 

 
3.5.1.AO   Zotepine 

1)  Interaction Effect: increased risk of seizures 
2)  Summary: Zotepine used concurrently with neuroleptics may increase the risk of seizures (Prod Info 
Nipolept(R), 1994; Hori et al, 1992). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitoring for seizures is particularly important in those patients who: (1) are 
taking large doses of zotepine; (2) have a history of seizure disorders; (3) are of young age; or (4) have a 
past history of brain injury. 
7)  Probable Mechanism: unknown 

 
3.5.2   Drug-Food Combinations 

 
3.5.2.A   Caffeine 

1)  Interaction Effect: an increased risk of clozapine toxicity (sedation, seizures, hypotension) 
2)  Summary: Caffeine may significantly inhibit the metabolism of clozapine when ingested in quantities 
ranging from 400 mg to 1000 mg daily. Caffeine is metabolized by cytochrome P450 1A2 (CYP1A2) 
enzymes, which are also responsible for the metabolism of clozapine. Because of dose-dependent caffeine 
pharmacokinetics, clozapine clearance is reduced when caffeine is ingested in moderate to high quantities 
(Prod Info Clozaril(R), 2002o; Hagg et al, 2000e). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving clozapine therapy should be advised to avoid changes in 
habitual caffeine intake. Variations in caffeine ingestion should be considered when clozapine 
concentrations fluctuate. 
7)  Probable Mechanism: inhibition of cytochrome P450 1A2-mediated clozapine metabolism 
8)  Literature Reports 

a)  Twelve healthy nonsmoking male volunteers took part in an investigation to determine whether 
caffeine affects the pharmacokinetics of clozapine. In both phases of the randomized cross-over study, 
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single doses of clozapine 12.5 mg were administered after an overnight fast. During the caffeine phase, 
subjects received caffeine 100 mg as an oral tablet in addition to dietary caffeine intake. The mean 
caffeine ingestion was 550 mg daily. The clozapine area under the concentration-time curve (AUC) 
increased by 19% while the oral clearance decreased by 14% during the caffeine phase. However, in 
one subject, the AUC was nearly doubled, indicating that certain individuals may be more predisposed 
to this interaction than others (Hagg et al, 2000d).  

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Therapeutic 
1)  Physical Findings 

a)  Decrease in signs and symptoms of psychoses 
b)  One small study (n=15) suggests that weight gain is a predictor of long-term (21 months) clozapine 
efficacy in treatment-resistant schizophrenic patients. Further studies are needed (Jalenques et al, 1996). 

2)  SERUM LEVEL 
a)  A decrease of 40% or more in the plasma level of clozapine from baseline values (baseline value 
determined when patient was free from positive symptoms for at least 4 months) for an extended period may 
be a predictor of relapse of schizophrenic psychosis. Eight of 12 patients who exhibited such "at-risk" 
plasma clozapine levels for more than 8.6 months during the study period (12% of the study interval) had 
relapses, while 2 of 11 patients who exhibited "at-risk" plasma levels for less than 8.6 months relapsed. 
Relapse rates were the same for the 2 groups for the first 2 years but after that increased rapidly in the 
group with the longer exposure to "at risk" plasma clozapine levels (Gaertner et al, 2001). 

B)  Toxic 
1)  Laboratory Parameters 

a)  AGRANULOCYTOSIS 
1)  A white blood cell (WBC) count and an absolute neutrophil count (ANC) should be obtained before 
beginning therapy. Do not start therapy if the WBC count is less than 3500 cells/cubic millimeter (mm
(3)), if the ANC is less than 2000 cells/mm(3), or if the patient has a history of a myeloproliferative 
disorder or previous clozapine-induced granulocytopenia or agranulocytosis (Prod Info CLOZARIL(R) 
Tablets, 2005)). Sandoz Australia guidelines prohibit initiation of clozapine treatment in patients with a 
WBC count less than 3 x 10(9) cells/L and/or a neutrophil count less than 1.5 x 10(9) cells/L (Prod Info 
Clozaril(R) Australia, 1996). 
2)  Repeat WBC counts and ANC should be obtained weekly during the first 6 months of clozapine 
therapy . If the WBC count remains greater than or equal to 3500cells/mm(3) and the ANC remains 
greater than or equal to 2000cells/mm(3), then WBC and ANC may be monitored every 2 weeks for the 
next 6 months. Thereafter, if acceptable WBC counts and ANC have been maintained during the 
second 6 months of continuous therapy, WBC count and ANC can be monitored every 4 weeks. Weekly 
WBC counts and ANC should be continued for at least 4 weeks after the discontinuation of clozapine or 
until WBC count is greater than or equal to 3500/mm(3) and ANC is greater than or equal to 2000/mm
(3) (Prod Info CLOZARIL(R) Tablets, 2005). 
3)  For interruptions in therapy, the following guidelines should be used for reinitiation of monitoring 
white blood cell counts (see below for guidelines on restarting therapy with specific abnormal blood 
counts) (Prod Info Clozaril(R), 2002): 

Length of 
Therapy

Length of 
Break

History of Abnormal Blood 
Event (WBC less than 3500 

cells/mm(3) or ANC less than 
2000 cells/mm(3) 

Recommended Monitoring (*reduced 
monitoring permitted only if all WBC counts 

are greater than or equal to 3500 and ANC is 
greater than or equal to 2000)

Less than 
6 months

Less than 
1 month

No Continue 6 months of weekly testing 

Greater 
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* Transition to reduced monitoring frequency only if all WBC >= 3500 AND >= 2000 
4)  If there is a substantial drop in WBC or ANC after starting therapy, a repeat WBC count and ANC 
should be done. A substantial drop is considered to be a single drop or cumulative drop within a 3-week 
period of 3000 more in the WBC count or 1500 or more of ANC. If the repeat WBC count and ANC 
reveal a total WBC count between 3000 and 3500 cells/mm(3) and an ANC above 2000 cells/mm(3), 
WBC counts and ANC should be monitored twice weekly (Prod Info CLOZARIL(R) Tablets, 2005); 
(Prod Info Clozaril(R) Australia, 1996). 
5)  If mild leukopenia (WBC count is 3000/mm(3) or greater but less than 3500/mm(3)) and/or mild 
granulocytopenia (ANC is 1000/mm(3) or greater but less than 1500/mm(3)) develop, monitoring should 
be twice-weekly until WBC count is greater than 3500/mm(3) and ANC is greater than 2000/mm(3). At 
this point, return to previous monitoring (Prod Info CLOZARIL(R) Tablets, 2005). 
6)  If moderate leukopenia (WBC count is 2000/mm(3) or greater but less than 3000/mm(3)) and/or 
moderate granulocytopenia (ANC is 1000/mm(3) or greater but less than 1500/mm(3)) develop, therapy 
should be interrupted. Monitor daily until WBC are greater than 3000/mm(3) and ANC is greater than 
1500/mm(3), then twice-weekly until WBC is greater than 3500/mm(3) and ANC is greater than 
2000/mm(3). Rechallenge may occur when WBC are greater than 3500/mm(3) and ANC is greater than 
2000/mm(3). If rechallenged, monitor weekly for 1 year before returning to the usual monitoring 
schedule of every 2 weeks for 6 months and then every 4 weeks indefinitely (Prod Info CLOZARIL(R) 
Tablets, 2005). 
7)  If the total WBC count falls below 2000 cells/mm(3) and/or the ANC falls below 1000 cells/mm(3), 
clozapine therapy should be discontinued and patient should not be rechallenged. WBC counts and 
ANC should be monitored daily until WBC are greater than 3000 cells/mm(3) and the ANC returns to 
levels above 1500 cells/mm(3). Twice-weekly WBC counts and ANC should be taken until the total 
WBC counts return to levels above 3500 cells/mm(3) and ANC return to levels above 2000/mm(3). After 
WBC are greater than 3500/mm(3), monitor weekly (Prod Info CLOZARIL(R) Tablets, 2005). 

b)  PLASMA LEVEL 
1)  If an infectious, hypersensitivity, or inflammatory process is suspected, clozapine plasma levels 
should be closely monitored and the clozapine dose may need to be reduced by up to 50%. Toxic 
clozapine levels of 1100 to 2400 micrograms/liter (mcg/L) have been reported in several cases. 
However, toxic effects are possible at plasma levels of 1000 mcg/L and higher; and adverse effects are 
twice as likely at concentrations above 350 mcg/L (de Leon & Diaz, 2003; Haack et al, 2003). 

2)  Physical Findings 
a)  AGRANULOCYTOSIS 

1)  Monitor for any signs of infection including lethargy, weakness, fever, or sore throat (Prod Info 
CLOZARIL(R) Tablets, 2005). 

b)  CARDIOMYOPATHY 
1)  Signs and symptoms suggestive of cardiomyopathy include: exertional dyspnea, fatigue, orthopnea, 
paroxysmal nocturnal dyspnea and peripheral edema. If the diagnosis of cardiomyopathy is confirmed, 
discontinue clozapine unless the benefit to the patient clearly outweighs the risk (Prod Info CLOZARIL
(R) Tablets, 2005). 

c)  DIABETES MELLITUS 
1)  Monitor patients with an established diagnosis of diabetes mellitus for worsening of glucose control 
during treatment with an atypical antipsychotic. Patients with risk factors for diabetes mellitus (ie, 
obesity, family history of diabetes) who are beginning treatment with atypical antipsychotics should 
undergo fasting blood glucose testing at the beginning of treatment and periodically throughout 
treatment (Prod Info CLOZARIL(R) Tablets, 2005). 

d)  HYPERGLYCEMIA 
1)  Monitor patients for signs and symptoms of hyperglycemia (ie, polydipsia, polyuria, polyphagia, and 
weakness). Patients who exhibit symptoms of hyperglycemia during atypical antipsychotic treatment 
should undergo fasting blood glucose testing. In some instances, hyperglycemia has resolved when the 
atypical antipsychotic was stopped; however, some patients required ongoing antidiabetic treatment 
despite discontinuation of the suspect medication (Prod Info CLOZARIL(R) Tablets, 2005). 

e)  MYOCARDITIS 
1)  If tachycardia develops, particularly during the first month of treatment, monitor closely for signs of 

Less than 
6 months

than 1 
month

No Restart 6 months of weekly testing

6 to 12 
months

Less than 
1 month

No
Weekly testing for 6 weeks, then return to 

every 2 weeks for 6 months*

6 to 12 
months

Greater 
than 1 
month

No
Weekly testing for 6 months, then return to 

every 2 weeks for 6 months*

Greater 
than 12 
months

Less than 
1 month

No
Weekly testing for 6 weeks, then return to 

every 4 weeks*

Greater 
than 12 
months

Greater 
than 1 
month

No
Weekly testing for 6 months, then every 2 
weeks for 6 months, then return to every 4 

weeks*

Page 60 of 101MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.4, page 60

Case 3:09-cv-00080-TMB     Document 78-19      Filed 03/24/2010     Page 60 of 183



myocarditis. Patients who present with unexplained fatigue, dyspnea, tachypnea, fever, chest pain, 
palpitations, ST-T wave abnormalities, arrhythmias, or other signs or symptoms of heart failure should 
also be evaluated for myocarditis (Prod Info CLOZARIL(R) Tablets, 2005). 

f)  SEIZURE ACTIVITY 
1)  Patients who receive clozapine should be monitored for seizure activity, especially if there is a 
history of seizures or predisposing factors (Prod Info CLOZARIL(R) Tablets, 2005). 

3)  IMPORTANT NOTE 
a)  In the United States, the Clozaril(R) Patient Management System was phased out in May 1991 (Anon, 
1991). Information on monitoring for agranulocytosis is available from the manufacturer (Prod Info 
CLOZARIL(R) Tablets, 2005). 

 
 4.2   Patient Instructions 

A)  Clozapine (By mouth) 
Clozapine 
 
Treats schizophrenia. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to clozapine. You should not use this 
medicine if you have certain blood problems, a bone marrow disorder, uncontrolled seizures, bowel blockage, 
certain nervous system problems, or certain heart problems. 
 
How to Use This Medicine: 
Tablet, Dissolving Tablet 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be 
changed several times in order to find out what works best for you. Do not use more medicine or use it more 
often than your doctor tells you to. 
You may take this medicine with or without food. 
Drink extra fluids so you will pass more urine while you are using this medicine. This will keep your kidneys 
working well and help prevent kidney problems. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next 
dose, wait until then to use the medicine and skip the missed dose. Do not use extra medicine to make up 
for a missed dose. 
If for any reason you stop taking clozapine for longer than 2 days, do not start back on the same dose. Ask 
your doctor what dose you should take. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
you have finished your treatment. You will also need to throw away old medicine after the expiration date 
has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, 
and herbal products. 

There are many other drugs that can interact with clozapine. Make sure your doctor knows about all other 
medicines you are using. 
Make sure your doctor knows if you are using fluvoxamine (Luvox®), paroxetine (Paxil®), cimetidine 
(Tagamet®), carbamazepine (Tegretol®), ciprofloxacin (Cipro®), erythromycin (Ery-tab®), phenytoin 
(Dilantin®), quinidine, or rifampin (Rifadin®, Rimactane®). Tell your doctor if you are using atropine, 
dicyclomine (Bentyl®), glycopyrrolate (Robinul®), hyoscyamine (Cystospaz®), propantheline (Pro-
Banthine®), or scopolamine (Transderm Scop®). 
Make sure your doctor knows if you are also using medicine to lower blood pressure (such as atenolol, 
hydrochlorothiazide [HCTZ], lisinopril, metoprolol, quinapril, Accupril®, Cozaar®, Diovan®, Lotrel®, 
Norvasc®, Toprol®, Zestril®) or medicine for heart rhythm problems (such as flecainide, encainide, 
propafenone, Rythmol®, Tambocor®). 
Tell your doctor if you are also using other medicine to treat mental illness (such as chlorpromazine, 
haloperidol, risperidone, thioridazine, Haldol®, Mellaril®, Risperdal®, Thorazine®), medicine to treat anxiety 
(such as alprazolam, clonazepam, Ativan®, Valium®, Xanax®), medicine for nausea or vomiting (such as 
prochlorperazine, promethazine, Compazine®, Phenergan®), or medicine to treat depression (such as 
citalopram, venlafaxine, Celexa®, Effexor®). 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and 
allergy medicine, narcotic pain relievers, and sedatives. 
Do not drink alcohol while you are using this medicine. 
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Warnings While Using This Medicine: 
Make sure your doctor knows if you are pregnant or breastfeeding, or if you ever had neuroleptic malignant 
syndrome (NMS). Tell your doctor if you have heart disease, liver disease, kidney disease, lung disease, an 
enlarged prostate, or a problem with your intestines. Tell your doctor if you have glaucoma, if you have ever 
had a head injury, or if you have a history of seizures. 
Tell your doctor if you have diabetes, because this medicine may raise your blood sugar. 
This medicine lowers the number of some types of blood cells in your body. Because of this, you may bleed 
or get infections more easily. To help with these problems, avoid being near people who are sick or have 
infections. Wash your hands often. Stay away from rough sports or other situations where you could be 
bruised, cut, or injured. Brush and floss your teeth gently. Be careful when using sharp objects, including 
razors and fingernail clippers. 
This medicine can cause drowsiness or seizures. Avoid driving, swimming, climbing, using machines, or 
doing anything else that could be dangerous if you are not alert. You may also feel lightheaded when getting 
up suddenly from a lying or sitting position, so stand up slowly. 
Your doctor will need to check your blood at regular visits while you are using this medicine. Be sure to keep 
all appointments.If you do not have your scheduled blood test, you may not be given your next week's 
supply of this medicine. 
This medicine is not approved to treat behavior disorders in older people who have dementia. Using this 
medicine to treat this problem could increase the risk of death. This risk has not been shown for the 
approved uses of this medicine. 
Tardive dyskinesia (a movement disorder) may occur and may not go away after you stop using the 
medicine. Check with your doctor right away if you have any of the following symptoms while taking this 
medicine: lip smacking or puckering, puffing of the cheeks, rapid or worm-like movements of the tongue, 
uncontrolled chewing movements, or uncontrolled movements of the arms and legs. 
Make sure any doctor or dentist who treats you knows that you are using this medicine. You may need to 
stop using this medicine several days before having surgery or medical tests. 
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease your 
dose before stopping it completely. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Blistering, red, or peeling skin rash. 
Constant muscle movement that you cannot control, often in your face, lips, tongue, jaw, arms, or legs. 
Dark-colored urine or pale stools. 
Fever with chills, cough, sore throat, and body aches. 
Fever with sweating, confusion, uneven heartbeat, or muscle stiffness. 
Lightheadedness or fainting. 
Nausea, vomiting, loss of appetite, or pain in your upper stomach.  
Pain in your lower leg (calf). 
Seizures. 
Swelling in your hands, ankles, or feet. 
Weak and rapid heartbeat, tiredness, chest pain, fever, trouble breathing. 
Yellowing of your skin or the whites of your eyes. 

 
If you notice these less serious side effects, talk with your doctor: 

Blurred vision or vision problems. 
Constipation. 
Dry mouth, increased sweating. 
Excess saliva or drooling. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Current users of atypical antipsychotic drugs (including clozapine) and typical antipsychotic drugs had a similar 
dose-dependent risk of sudden cardiac death, according to a retrospective cohort of 93,300 adult users of 
antipsychotic drugs and 186,600 matched controls. The study included patients age 30 to 74 years (mean 45.7 +/- 
11.8 years) with similar cardiovascular risk at baseline who had at least one filled prescription and had 1 outpatient 
visit in each of the 2 preceding years. Sudden cardiac death was defined as occurring in the community and excluded 
deaths of patients admitted to the hospital, non-sudden deaths, deaths due to extrinsic causes, or causes not related 
to ventricular tachyarrhythmia. Current use was defined as the interval between the time the prescription was filled 
and the end of the day's supply. Low and high doses was defined as comparable to less than 100 milligrams (mg) of 
chlorpromazine, and doses comparable to chlorpromazine 300 mg or greater, respectively. The adjusted rate of 
sudden cardiac death (incidence-rate ratio) in current users of atypical antipsychotic drugs in 79,589 person-years 
was 2.26 (95% CI, 1.88 to 2.72, p less than 0.001) which was similar to the risk in current users of typical 
antipsychotic drugs in 86,735 person-years which was 1.99 (95% CI, 1.68 to 2.34, p less than 0.001). The risk of 
sudden cardiac death in current clozapine users in 4654 person-years was 3.67 (95% CI, 1.94 to 6.94, p less than 
0.001). The risk of sudden cardiac death significantly increased with increasing dose in both the typical and atypical 
antipsychotic drug groups. In atypical antipsychotic use, the incidence rate ratio increased from 1.59 (95% CI, 1.03 to 
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2.46) in low-dose use to 2.86 (95% CI, 2.25 to 3.65) in high-dose use. To limit the effects of confounding of the study 
results, there was a secondary analysis performed in a cohort of patients matched by propensity score, which 
resulted in a similar risk of sudden death as the primary cohort analysis (Ray et al, 2009). In an editorial in The New 
England Journal of Medicine, it has been suggested that antipsychotic drugs continue to be used in patients with 
clear evidence of benefit, but in vulnerable populations with cardiac risk profiles (eg, elderly patients), there should be 
an age-dependent justification required prior to administration. It has also been suggested (although not formally 
tested) that ECGs be performed before and shortly after initiation of antipsychotic therapy to screen for existing or 
emergent QT interval prolongation (Schneeweiss & Avorn, 2009). 
B)  Clozapine is considered to be an atypical antipsychotic agent because of its limited propensity to cause 
extrapyramidal adverse effects often associated with other antipsychotic agents. The drug has demonstrated efficacy 
in the therapy of treatment-resistant schizophrenic patients (Conley, 1998; Bablenis et al, 1989). 
C)  Because of the higher risk of agranulocytosis, clozapine should be reserved for those treatment-resistant patients 
who have not responded to adequate trials of other antipsychotic agents (Prod Info Clozaril(R), 2002). Prior to the 
initiation of clozapine treatment, patients should be given at least two trials, each with a different standard drug 
product for schizophrenia at an adequate dose and for an adequate duration to insure safety and efficacy (Prod Info 
CLOZARIL(R) tablets, 2005). Clozapine may also be useful in patients who cannot tolerate other antipsychotics 
because of their associated extrapyramidal symptoms or in patients with tardive dyskinesia (Conley, 1998). 
D)  A number of studies by different investigators (Kane et al, 1988; Conley et al, 1988; Mattes, 1989) showed that 
treatment resistant schizophrenic patients responded to clozapine. Clozapine is a useful addition to therapy for long-
term treatment of schizophrenia despite the risks and the need for frequent blood tests. Clozapine improves both 
positive and negative symptoms, and may improve organization of thoughts, and certain aspects of cognitive function 
(Conley, 1998). 
See Drug Consult reference: FIRST- VS SECOND-GENERATION ANTIPSYCHOTIC AGENTS FOR 
SCHIZOPHRENIA 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Clozapine is a neuroleptic agent with a tricyclic structure that is similar to the antidepressant dibenzepine. 
2)  Clozapine exhibits relatively potent serotonergic S2-, serotonergic S3-, alpha-1-adrenergic, histamine H1-, 
and muscarinic antagonism activity, and appears to induce preferential blockade of dopamine D1- (versus 
dopamine D2-) and Dy receptors in vivo (Kumar & Brecher, 1999; Shaikh et al, 1993; Fitton & Heel, 1990). 
Although the exact mechanism of action of clozapine has not been established, it has been suggested that the 
antipsychotic effects of clozapine might be related to central dopamine D1- or a combination of dopamine D1- 
and D2- receptor blockade with serotonergic, S2-receptor antagonism possibly playing a supplementary role. It 
has been postulated that the therapeutic effects of neuroleptics are mediated by mesolimbic and mesocortical 
dopaminergic pathways, while the neostriatum is associated with extrapyramidal side effects of these drugs. The 
low incidence of extrapyramidal side effects of clozapine might be attributable to a selective action on mesolimbic 
dopaminergic receptors (Fitton & Heel, 1990; Gudelsky et al, 1989). 
3)  A positive correlation was seen for the overall score on the Scale for the Assessment of Positive Symptoms 
(p=0.02) (and for the subscores for hallucination (p=0.02), and delusion (p=0.001)), and prolactin release as 
evoked by d-fenfluramine. The prolactin response to d-fenfluramine is a highly specific test of 5-HT function. The 
authors hypothesize that this 5-HT antagonism is therefore relevant to clozapine's efficacy in alleviating 
hallucinations and to the positive symptoms of schizophrenia (Jones et al, 1998). 
4)  A high degree of D2 dopamine receptor blockade by antipsychotic drugs is usually necessary for clinical 
response. However, about 30% of schizophrenic patients do not respond. To test this assumption, one author 
compared clinical response with central D2 dopamine receptor availability measured by I-123 iodobenzamide 
single photon emission tomography in two groups of schizophrenic patients. Six patients on typical 
antipsychotics showed poor therapeutic response despite D2 receptor blockade. Significant clinical improvement 
occurred in all 10 patients on the antipsychotic clozapine, but at a lower level of D2 blockade by the drug. These 
findings suggest a more complex relation between D2 blockade and clinical efficacy than was previously thought 
(Pilowsky et al, 1992). 
5)  Positron emission tomography (PET) has been used for quantification of D2 receptor occupancy induced by 
antipsychotic drugs in the basal ganglia. The classical neuroleptics have their antipsychotic effects mediated by a 
blockade of D2 receptors. In clozapine-treated patients, the D2 receptor occupancy was low, thus classifying it 
as an "atypical" antipsychotic. PET and the radioligand (11-C)N-methylspiperone were used to determine cortical 
5-HT2 receptor occupancy in three psychotic patients treated with 125, 175, and 200 milligrams of clozapine 
daily (Nordstrom et al, 1993). The results show that clinical treatment with clozapine induces a high 5-HT2 
receptor occupancy in psychotic patients at a low clozapine dosage. In another study, a very high degree of 
serotonin 5-HT(2a) receptor blockade was found with both clozapine and high doses of chlorpromazine. This 
lead the authors to hypothesize that it is actually the difference in the dopamine D(2) receptor occupancy that 
accounts for the differences in clinical properties between clozapine and the typical antipsychotic drugs (Trichard 
et al, 1998). 
6)  Dopamine D4 receptors have greater affinity for clozapine than for any other antipsychotic. The D4 receptor 
occurs in at least 7 polymorphic forms and can be rapidly identified. These polymorphic forms may influence the 
receptor to clozapine. It is concluded that response to clozapine is not pharmacogenetically dichoromous (Shaikh 
et al, 1993). 
7)  Results on assessing clozapine's effect on dopamine and serotonin metabolites have been inconsistent. The 
dopamine-serotonin relationship was reappraised in a group of 19 neuroleptic refractory and intolerant 
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schizophrenic patients treated with clozapine (Szymanski et al, 1993). Only a small change in cerebrospinal fluid 
and plasma homovanillic acid (HVA) and 5-hydroxyindoacetic acid (5-HIAA) levels was found. The modest 
relationship between HVA and 5-HIAA and treatment response suggests the involvement of both 
neurotransmitters in the pathophysiology of schizophrenia. 
8)  The plasma levels of dopamine, norepinephrine, and their metabolites homovanillic acid (HVA) and 3-
methoxy-4-hydroxyphenylglycol (MHPG) were measured in eight schizophrenic patients treated with clozapine 
for 12 weeks. They found the plasma levels of HVA and MHPG decreased during the initial weeks of treatment in 
responders, but not in nonresponders; and plasma levels of dopamine and norepinephrine increased in both 
responders and nonresponders to clozapine treatment (Green et al, 1993). 
9)  It has been well established with other clinically active neuroleptics that elevations in serum prolactin occur 
(Langer et al, 1977; Meltzer et al, 1978). This is believed to result from the blockade of dopamine receptors in the 
pituitary. One study reported that the degree of acute prolactin elevation in man following the parenteral 
administration of a neuroleptic drug appeared to be highly correlated with the milligram for milligram 
antipsychotic potency (Langer et al, 1977). However, various reports (Sachar et al, 1976; Nair et al, 1979; 
Meltzer et al, 1979) have shown that clozapine may cause no increase or only a minimal increase of prolactin 
secretion in man. They observed a 17% elevation in basal serum prolactin levels but also saw a marked 
inhibition of growth hormone response to 0.75 mg apomorphine which was administered subcutaneously in 6 of 
7 subjects. In one study, data suggest that clozapine can block dopamine receptors responsible for apomorphine 
growth hormone effect without effecting the pituitary dopamine receptors involved in prolactin response. Ten 
schizophrenic male patients received a maximum clozapine dose of 100 mg/day and a total of 200 mg during the 
3-day study (Nair et al, 1979). Based on this, one author has suggested that this may indicate a difference 
between the hypothalamic and pituitary dopamine receptors (Meltzer et al, 1979). 
10)  Clozapine differed from haloperidol, chlorpromazine, and fluphenazine in that clozapine produced only a 
brief elevation of serum prolactin but a marked increase of corticosterone and ACTH. Moreover, it increased the 
activity of tuberoinfundibular dopamine neurons. In view of the lack of propensity of clozapine to induce 
extrapyramidal symptoms, it has been hypothesized that clozapine selectively affects mesocorticolimbic 
dopamine function (Owen et al, 1993; Gudelsky et al, 1989). It has been proposed that schizophrenia may 
involve a dysregulation of 5-HT-2 and D-2-mediated neurotransmission and that a more normal balance in 
serotonergic and dopaminergic eurotransmission is at least partially restored by clozapine (Meltzer, 1989). 
11)  Clozapine is highly anticholinergic and stimulates higher human brain anticholinergic activity than 
risperidone (Tracy et al, 1998). However, it may still be less than other traditional neuroleptics such as 
haloperidol. 

B)  REVIEW ARTICLES 
1)  Optimization of clozapine therapy has been reviewed (Naber, 1999; Conley, 1998a). 
2)  The pharmacokinetics and pharmacodynamics of clozapine have been reviewed in patients with 
schizophrenia (Jann et al, 1993). 
3)  Clozapine and agranulocytosis has been reviewed (Pirmohamed & Park, 1997; Feldman, 1996). 
4)  Clozapine for the treatment of psychosis in Parkinson's disease has been reviewed (Auzou et al, 1996). 
5)  A comprehensive review of clozapine's use in treating movement disorders, including Parkinson's disease, 
essential tremor, Huntington's disease and tardive dyskinesia is available (Factor & Friedman, 1997). 
6)  Evaluations of the clinical studies on new drug therapies for treatment-resistant schizophrenia (Kane, 1996) 
and schizoaffective disorder have been reviewed (Keck et al, 1996). 
7)  The use of atypical antipsychotic medications in adults (Markowitz et al, 1999; Brown et al, 1999), older adults 
(Chan et al, 1999), and children (Lewis, 1998; Toren et al, 1998) has been reviewed. 
8)  A review on clozapine use in schizophrenia has been included in the American Psychiatric Association's 
Practice Guideline for the Treatment of Patients with Schizophrenia (Anon, 1997). 
9)  Review articles evaluating the adverse effect profiles of clozapine (Miller, 2000) along with other antipsychotic 
agents in the elderly (Masand, 2000) and in bipolar disorder (Zarate, 2000) are available. 
10)  A review of published, comparative data of clozapine versus other atypical antipsychotic agents is available 
(Fleischhacker, 1999). 

 
 4.5   Therapeutic Uses 

Aggressive behavior 

Anorexia nervosa 

Bipolar disorder 

Borderline personality disorder 

Catatonia 

Cognitive function finding 
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Dementia 

Depression 

Excessive thirst 

Extrapyramidal disease 

Gilles de la Tourette's syndrome 

HIV infection - Psychotic disorder 

Movement disorder, Involuntary 

Multiple sclerosis - Psychotic disorder 

Parkinson's disease 

Parkinson's disease - Psychotic disorder 

Postpartum psychosis 

Schizoaffective disorder, Refractory 

Schizoaffective disorder - Suicidal behavior, Recurrent 

Schizophrenia, Treatment-resistant 

Schizophrenia - Suicidal behavior, Recurrent 

Tardive dyskinesia 

 
4.5.A   Aggressive behavior 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Appears beneficial for the treatment of aggressive behavior  
Sedative effects may contribute to the beneficial results 

3)  Adult: 
a)  Clozapine was effective in lessening frequency and intensity of aggressive and SELF-DESTRUCTIVE 
BEHAVIOR in 80% of 42 non-psychotic hospitalized patients. Patients received clozapine 15 to 75 
milligrams daily (Balassa et al, 1971). 

 
4.5.B   Anorexia nervosa 

See Drug Consult reference: ANOREXIA NERVOSA - DRUG THERAPY 
 
4.5.C   Bipolar disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in patients with bipolar or schizoaffective disorder with refractory MANIA in uncontrolled trials  
Effective in patients with psychotic bipolar disorder in a small prospective cohort study 
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3)  Adult: 
a)  Clozapine was effective and relatively well tolerated in acute and long-term treatment of patients with 
psychotic bipolar disorder who have not responded to conventional pharmacotherapies. A small cohort 
prospective study included 34 bipolar disorder patients with psychotic features who were treated with 
clozapine at flexible doses (25 mg to 600 mg per day) over a 24-month period. All patients showed 
significant improvement 24 months from intake as assessed by the Brief Psychiatric Rating Scale and the 
Clinical Global Impressions-Severity of Illness scale (p less than 0.001). Such improvement was significantly 
greater among patients with bipolar disorder than with schizophrenia (p less than 0.05). For patients with 
bipolar disorder with psychotic features who are resistant to or intolerant of usual treatment options, 
clozapine may be an effective alternative (Ciapparelli et al, 2000). 
b)  Clozapine was more effective in a group of schizophrenic patients with bipolar features (n=41) than those 
without bipolar features (n=19) (Cassano et al, 1997). In an open, follow-up study, both groups received 
clozapine 75 to 600 milligrams (mg) and other drugs necessary for the relief of their symptoms. The average 
dose after 1 year for the bipolar group was 261 mg versus 298 mg for the group without bipolar features. 
After 12 months of treatment, according to the Brief Psychiatric Rating Scale scores, patients with bipolar 
features tended to respond significantly better (p less than 0.001 versus baseline) than those without bipolar 
features (p less than 0.05 versus baseline). 
c)  An open-label trial demonstrated the effectiveness of add-on clozapine for up to 1 year in treatment-
resistant patients with a history of mania. Subjects had diagnoses of schizoaffective disorder, bipolar type 
(n=12) or bipolar I disorder (n=26) and were randomized to add-on clozapine or optimization of standard 
therapy for 1 year. The average daily dose of clozapine differed by diagnosis: 623 milligrams (mg)/day for 
schizoaffective and 234 mg/day for bipolar I (p=0.008). The dropout rates due to intolerance were 16% for 
clozapine and 47% for standard therapy (who were then crossed over to clozapine). Five of six psychiatric 
rating scales showed significantly greater improvement with add-on clozapine versus standard therapy 
alone. The Brief Psychiatric Rating scale score improved at least 30% from baseline to 6 months in 82% and 
57% of clozapine recipients and the comparator group, respectively. Clozapine's additive efficacy permitted 
significant decreases in the concurrent medication regimen. Individuals without psychotic features benefited 
from clozapine to a similar degree as those with psychotic features. As evaluated via somatic complaint 
questionnaire, the incidence and severity of adverse effects did not differ between groups. Lack of blinding 
may have introduced bias into the study; further research is warranted (Suppes et al, 1999). 
d)  Clozapine has been shown to be an effective therapy for treatment of mania in resistant bipolar disorder 
patients (N=10) and schizoaffective disorder patients (N=15). In a prospective, open trial of clozapine, 
patients who had either a poor response or were intolerant of lithium, failed at least 2 neuroleptics, and failed 
either valproate or carbamazepine were treated with clozapine. Marked improvement (defined as a 50% 
improvement in score) was noted in 72% of the patients on the Young Mania Rating Scale and 32% 
exhibited marked improvement on the Brief Psychiatric Rating Scale (Calabrese et al, 1996). 
e)  In a non-controlled study, clozapine was used in the treatment of 17 bipolar disorder patients who had 
either failed or were intolerant to trials of lithium, valproate, carbamazepine, or neuroleptics. The study 
suggests that clozapine monotherapy is an effective mood stabilizer that reduces the number of affective 
episodes and rehospitalizations in patients with severe refractory bipolar illness. A controlled study is 
needed (Zarate et al, 1995). 
f)  Another author reported marked improvement in seven patients treated with clozapine for bipolar 
disorder, characterized by dysphonic mania with psychotic features and chronic disability refractory to 
standard treatments and anticonvulsants. During the subsequent follow up (3 to 5 years) most of the 
patients sustained gains in psychosocial function, and 6 of the 7 patients remaining on clozapine required no 
further hospitalization (Suppes et al, 1992). 

4)  Pediatric: 
a)  A 15-year-old male adolescent with severe treatment refractory bipolar disorder with psychotic features 
experienced a dramatic improvement in mood and psychotic symptoms when clozapine 300 milligrams (mg) 
per day was added to lithium 1350 mg per day. He had previously been treated with combinations of lithium, 
carbamazepine, and typical neuroleptics. Ten days after starting clozapine in combination with lithium, 
clinical improvement in restlessness, insomnia, and speech became apparent. Three weeks after beginning 
clozapine, Brief Psychiatric Rating Scale decreased from 74 to 37, Children Global Assessment Scale 
changed from 25 to 72, and Clinical Global Impression Severity of Illness subscale decreased from 7 to 3. 
Side effects included mild sedation and an increase in body weight. The patient continued to do well after 
nine months of therapy with lithium and clozapine 200 mg daily (Masi & Milone, 1998). 

 
4.5.D   Borderline personality disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Lead to improvements in symptomatology in a small sample of patients with borderline personality disorder 
3)  Adult: 

a)  Clozapine treatment greatly reduced the need for hospitalization in 7 patients with borderline personality 
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disorder (BPD), whether or not they had comorbid psychosis. Retrospective analysis of the records of 
patients who had been hospitalized for BPD and treated with clozapine revealed that, for the 7 patients who 
were initially discharged on clozapine treatment (average dose 334 milligrams/day; range 175 to 550 
milligrams/day), state hospital use was reduced from an average of 110 days per year to 6.3 days per year 
(Brickman et al, 2002). 
b)  Preliminary data from a case series (n=7) of severe borderline personality disorder suggest that 
clozapine (mean dose: 421 milligrams/day) may decrease self- mutilation and aggressive behavior. The 
subjects were Caucasian females (mean age: 37 years) at state psychiatric facilities who were refractory to 
various combinations of psychotropic medications. Investigators reviewed patients' medical records to 
compare outcomes during 1 year before versus 1 year after the index date of clozapine initiation. Average 
Global Assessment of Functioning scores improved 48%; hospital privileges increased 60%; concurrent 
anxiolytic and antipsychotic medication use decreased 67% and 89%, respectively; and injuries to staff and 
peers dropped 93%. Both the number and duration of seclusion and restraint incidents (as proxy measures 
for self-mutilation) were reduced by 91% to 98% (Chengappa et al, 1999). 
c)  In a 4-month, open-label trial, low-dose clozapine improved symptomatology in patients (n=12) with 
severe borderline personality disorder (BPD) (Benedetti et al, 1998). BPD patients with severe psychotic-like 
symptoms who had failed a previous therapeutic program received clozapine starting at 12.5 milligrams (mg) 
and titrated to the lowest effective dose. Clozapine doses ranged from 25 to 100 mg/day (mean 43.8 
mg/day). Since no available rating scale is specifically structured to assess changes in symptomatology of 
BPD patients, outcomes were difficult to measure. Utilizing the 5 items from the Brief Psychiatric Rating 
Scale relating to psychotic-like symptoms (items 4, 8, 11, 12, 15), 6 of 12 patients showed a 50% reduction 
in score after 1 month and 8 of 12 patients showed a 50% reduction after 4 months. 

 
4.5.E   Catatonia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in 1 case report 
3)  Adult: 

a)  A 56-year-old woman with organic catatonia following frontal lobe injury responded to clozapine therapy 
(Rommel et al, 1998). Her catatonia manifested as restlessness, and rhythmic repetitive movements of her 
arms with rocking motion of her trunk. She did not respond to phenothiazines or haloperidol decanoate. 
Clozapine 350 milligrams made her symptoms slowly resolve. After 2 months, clozapine was withdrawn and 
symptoms reappeared 2 days later. Clozapine was successfully restarted and then gradually withdrawn after 
1 year without relapse. 

 
4.5.F   Cognitive function finding 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

May improve cognitive function in schizophrenic patients 
3)  Adult: 

a)  Data from 12 published trials suggest that clozapine may improve some aspects of cognitive functioning 
in schizophrenia. The author of a review article reported positive results with clozapine for the following 
parameters: verbal fluency (6 of 7 studies); attention/ psychomotor speed (7 of 10 studies); verbal learning 
and memory (5 of 8 studies). The latter component is important in terms of employment potential. Mixed or 
equivocal results were noted for executive functioning, verbal working memory, and visual learning and 
memory. Two trials showed no cognitive improvements with clozapine (McGurk, 1999). 
b)  One study reported improved cognitive function, especially attention and verbal fluency in both 
treatment-resistant and non-treatment-resistant schizophrenia after clozapine therapy, for at least six weeks, 
with major improvement noted at six months. The data also suggest that clozapine treatment was superior to 
typical neuroleptics in improving cognitive function in schizophrenia (Lee et al, 1994). 

 
4.5.G   Dementia 

See Drug Consult reference: BEHAVIORAL AND PSYCHOLOGICAL SYMPTOMS OF DEMENTIA 
 
4.5.H   Depression 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
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Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Conflicting data regarding the efficacy of clozapine in patients with depression (Ayd, 1974; Nahunek et al, 
1973) 

3)  Adult: 
a)  A case of recurrent psychotic depression, unresponsive to multiple drug therapies and electroconvulsive 
therapy, responded to clozapine treatment (Dassa et al, 1993). 
b)  A 45-year-old woman with psychotic depression responded to a trial of clozapine instituted because of 
concomitant parkinsonian syndrome. The patient was resistant to conventional therapy (Parsa et al, 1991). 

 
4.5.I   Excessive thirst 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

May be of value in reducing the severity of psychogenic polydipsia in patients with chronic 
schizophrenia  
Unknown mechanism of action (Lee et al, 1991) 

3)  Adult: 
a)  Patients with polydipsia-hyponatremia syndrome improved after switching to clozapine therapy from their 
previous conventional neuroleptic agent (Canuso & Goldman, 1999). In an open study, 10 patients with 
polydipsia and hyponatremia (plasma sodium less than 125 milliequivalents/liter (mEq/L) were switched to 
clozapine therapy at 300, 600, and 900 milligrams (mg). Two patients were unable to tolerate the clozapine 
900-mg dose. However, plasma osmolality normalized with clozapine 300 mg/day and the 2 higher doses 
were found to have no further effect. Plasma osmolality rose an average of 15.2 milliosmoles/kilogram 
above the patients' mean values. No fluid restrictions were required during the 18 weeks of clozapine 
therapy. 

 
4.5.J   Extrapyramidal disease 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

May ameliorate classic neuroleptic-induced extrapyramidal syndrome consisting of concurrent chronic 
akathisia, parkinsonism, TARDIVE DYSKINESIA and dystonia. 

3)  Adult: 
a)  Drug-induced LARYNGEAL DYSTONIA resolved after clozapine was substituted for other drugs being 
used to treat schizophrenia in a 26-year-old woman. The woman presented in a florid psychotic state and 
with acute laryngeal dysfunction, including dysphonia and dysphagia. She showed no other extrapyramidal 
side effects. Her current medications (thioridazine, haloperidol, and zuclopentixol) were tapered and 
discontinued. She was given 2 other regimens (chlorpromazine and biperiden; promethazine, gabapentin, 
and biperiden), which were discontinued because of persistence of dysphonia and psychosis. Six days after 
admission she had an episode of food asphyxiation. Clozapine was prescribed, with the dose increased to 
550 milligrams/day over 3 weeks. Improvement of laryngeal dysfunction was evident in the first week. 
Vocalization problems eventually resolved. There was also improvement of her psychotic state. The authors 
attributed the improvement in dystonia to a direct action of clozapine as an antidystonic agent (Lanzaro et al, 
2001). 
b)  Clozapine successfully managed severe, disabling neuroleptic-induced blepharospasm, a rare form of 
tardive dystonia, in a case series (n=4). With slow titration to doses ranging from 100 to 200 milligrams 
(mg)/day, clozapine completely suppressed the symptoms of blepharospasm within 3 to 4 months with no 
psychotic exacerbations. In one instance, discontinuation of clozapine "unmasked" blepharospasm, which 
disappeared again with the reinstitution of clozapine. Clozapine continued to control blepharospasm for up 
to 5 years of follow-up (Levin & Reddy, 2000). 
c)  In an 18-week open, prospective trial, clozapine demonstrated efficacy in the treatment of all 3 co-
existing aspects of neuroleptic-induced extrapyramidal syndrome in 20 patients with refractory 
schizophrenia. By the end of the study, clozapine (average dose 209 milligrams/day) significantly improved 
akathisia, parkinsonism and tardive dyskinesia by 78%, 69% and 74%, respectively, as assessed by 
standard rating scales (p less than 0.0001). Subjects also experienced statistical improvement in scores for 
psychosis, depression and anxiety (Spivak et al, 1997a). 
d)  Cases of disabling tardive dystonia and psychosis not responding well to antipsychotics, but 
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progressively improving with clozapine treatment were presented (Bassitt & Neto, 1998a; Raja et al, 1996a; 
Friedman, 1994a). 
e)  Case studies have shown that low doses of clozapine (mean dose 26.4 milligrams at bedtime) were 
found effective for the relief of nocturnal akathisia in nine patients with Parkinson's disease (Linazasoro et al, 
1993). Three patients also experienced a marked improvement in resting tremor and five patients 
experienced a resolution of the confused state accompanying the akathisia. 
f)  Tardive dyskinesia response to clozapine was variable in 37 patients treated over a 4-year period. It was 
thought that those with the dystonic subtype may be effectively treated with clozapine (Lieberman et al, 
1989). A review of 8 published studies reported similar findings (Lieberman et al, 1991). 

 
4.5.K   Gilles de la Tourette's syndrome 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in 1 case report of TICS 
3)  Adult: 

a)  A 30-year-old man with acute paranoid syndrome and a long history of tics achieved total remission of 
his tics with clozapine therapy (Schmider, 1998). He was considered to have a nongenetic form of tics with 
multiple simple motor tics of the limbs and face, and simple and complex vocal tics. Clozapine was 
increased to 350 milligrams/day with a stable remission reported 1 month later. 

 
4.5.L   HIV infection - Psychotic disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Pilot data suggest possible benefit with clozapine 
3)  Adult: 

a)  Clozapine was efficacious in relieving both psychotic and neuroleptic-induced parkinsonian symptoms in 
an open-label pilot study of 6 patients with acquired immunodeficiency syndrome. After a one-week 
neuroleptic washout, subjects received clozapine 12.5 milligrams (mg)/day with upward titration. Psychotic 
symptoms decreased significantly from baseline to month 3 of treatment at a mean dose of 27 mg/day, as 
evidenced by changes in average Brief Psychiatric Rating Scale scores (54 to 24 points, p less than 0.001) 
and Clinical Global Impression scores (2 to 8 points, p less than 0.001). The mean Unified Parkinson's 
Disease Rating scale also improved significantly over the same time period (14.5 to 3.4 points, p less than 
0.001). The only adverse effect was leukopenia necessitating clozapine discontinuation and colony 
stimulating factor support (n=1) (Lera & Zirulnik, 1999). 

 
4.5.M   Movement disorder, Involuntary 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

May reduce involuntary movements in patients with Huntington's disease or Parkinson's disease  
Also effective in 1 case of paroxysmal hemidystonia, 4 cases of generalized dystonia and 1 case of 
Meige syndrome, although adverse effects were often treatment-limiting 

3)  Adult: 
a)  A case series of generalized dystonia (n=4) and Meige syndrome (n=1) refractory to multiple prior 
medications revealed beneficial effects with clozapine. The patients ranged in age from 23 to 65 years with 
illness durations of 2 to 20 years. The Burke-Fahn-Marsden Evaluation Scale for Dystonia showed average 
32% and 38% improvements on movement score and disability score, respectively. Patients' visual analog 
scale ratings of subjective feelings of normalcy increased from a mean of 10% to 37% on clozapine. Three 
of five patients reported some degree of pain relief with clozapine. Efficacy was not found to be dose-
related. Despite gradual dose titration, clozapine-induced adverse effects were problematic, necessitating 
dose reductions in all patients and discontinuation in one patient (Karp et al, 1999). 
b)  In a small number of patients (n=18) with Huntington's disease or Parkinson's disease, clozapine 
reduced or suppressed involuntary movements. Doses received were between 12.5 and 500 milligrams/day. 
Patients with Huntington's disease experienced improvement in 3 to 5 weeks; patients with Parkinson's 
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experienced improvement in 1 to 2 days (Bonuccelli et al, 1994; Bennett et al, 1994; Friedman & Lannon, 
1990; Caine et al, 1979). Patients with Gilles de la Tourette's syndrome and atypical persistent 
DYSKINESIAS failed to improve. 
c)  In an open-label study of 10 patients with idiopathic Parkinson's disease and LEVODOPA-INDUCED 
DYSKINESIAS, clozapine in a mean daily dose of 30 milligrams (mg) significantly reduced dyskinesias as 
rated by the Abnormal Involuntary Movements Scale (AIMS). Patients had a mean duration of Parkinson's 
symptoms of 11 years, a Hoehn & Yahr score of three, and had taken levodopa for 10 years. Improvement 
in the AIMS began 1 week after initiation of therapy and continued for 4 months of observation. Beginning in 
the third week of clozapine therapy, significant improvements in AIMS score was seen at 30, 60, 90, 120, 
and 150 minutes following levodopa dose, when compared to baseline conditions (p less than 0.05). Six 
patients experienced optimal response to clozapine (decrease in AIMS score by more than 60%). No 
significant differences were noted over the four months in the United Parkinson's Disease Rating Scale III. 
One patient experienced orthostatic hypotension and was taken off clozapine and four other patients 
experienced sedation and were not titrated above a clozapine 25-mg dose. No patients experienced 
neutropenia (Pierelli et al, 1998). 
d)  A 54-year-old woman with delayed-onset PAROXYSMAL HEMIDYSTONIA improved with clozapine 
therapy (Maurer et al, 1998). She also had fixed dystonia of the foot in combination with symptomatic 
epilepsy and secondary generalized seizures. Her paroxysmal involuntary movements had begun at the age 
of 15 years and occurred intermittently every other day for less than 1 minute. She was wheelchair-bound 
and treated with anticonvulsants. There was no response to tiapride or levodopa. After clozapine 75 
milligrams (mg) was initiated, there were no paroxysmal movements for the next 10 days. Clozapine had no 
effect on the fixed dystonia. She was maintained on clozapine 125 mg daily. 
e)  Clozapine effectively reduced mixed tremor (both resting and postural) associated with Parkinson's 
disease in a prospective trial (n=17). A single 12.5 milligram (mg) clozapine dose resulted in moderate to 
marked tremor improvement in 88% of subjects. Chronic use over 15.5 months at an average dose of 45 
mg/day revealed sustained efficacy without adverse effects. Initial sedation disappeared with continued use 
of clozapine. The authors recommend a trial of clozapine for the treatment of mixed tremor in Parkinson's 
disease before resorting to neurosurgery (Bonuccelli et al, 1997). 
f)  Clozapine was administered in increasing doses of 25, 50, and 150 milligrams/day for three weeks to a 
group of five patients with abnormal involuntary movements of Huntington's chorea (Bonuccelli et al, 1994). 
They reported reduction of chorea, with moderate to marked reduction of abnormal involuntary movements 
and improvement of activities of daily living. No significant side effects were noted. In another case report, 
gradual and modest improvement in depression and psychotic symptoms were noted but there was no effect 
on abnormal movements (Sajatovic et al, 1991). 
g)  The effect of clozapine on resting tremor in five parkinsonian patients who previously failed to respond to 
standard parkinsonian drugs was studied. One patient had dramatic improvement of severe resting tremors 
and four others had significant improvement. The clozapine dose ranged between 12.5 to 25 milligrams 
daily. The tremor controlling effects of clozapine were observed within 1 to 2 days. The most common 
adverse effects were weight gain and sedation. One patient had worsening of his shuffling gait (Friedman & 
Lannon, 1990). Another author reported that the addition of clozapine therapy (100 to 200 milligrams/day) to 
six patients with advanced Parkinson's disease suppressed the L-DOPA-induced dyskinesias without 
altering relief of Parkinsonism. (Bennett et al, 1994). 

 
4.5.N   Multiple sclerosis - Psychotic disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in treating psychosis associated with multiple sclerosis in 1 case 
3)  Adult: 

a)  The successful use of clozapine to treat psychosis (paranoid delusions, thought disorder, and 
deterioration of self-care) in a 43-year-old woman with multiple sclerosis (MS) was described (Chong & Ko, 
1997). Similar to other MS patients, this woman had a poor response to typical neuroleptics and easily 
developed extrapyramidal symptoms. Over 1 year on clozapine 125 milligrams/day, she improved her Brief 
Psychiatric Rating Scale score from 71 to 34. However, she did have 3 attacks of weakness in her lower 
limbs that lasted 1 to 2 days each time. 

 
4.5.O   Parkinson's disease 

See Drug Consult reference: PARKINSON'S DISEASE - DRUG OVERVIEW 
 
4.5.P   Parkinson's disease - Psychotic disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
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Strength of Evidence: Adult, Category B 
See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 

2)  Summary: 
Clozapine therapy has been effective in treating psychosis associated with Parkinson's disease  
Clozapine did not worsen Parkinson's symptoms 

See Drug Consult reference: THERAPY OF PSYCHOTIC DISTURBANCES IN PARKINSONIAN PATIENTS 
3)  Adult: 

a)  The authors of a review article recommend clozapine as the second-line antipsychotic for patients with 
Parkinson's-associated psychosis. Two controlled trials plus numerous open studies and case reports attest 
to the efficacy and safety of clozapine for this indication. Daily clozapine doses are much lower (6.25 to 50 
milligrams) than required for schizophrenia. The major advantage of clozapine in this setting is its lack of 
parkinsonian adverse effects. However, the risk of agranulocytosis coupled with the expense and 
inconvenience of weekly blood monitoring prompted the authors to consider quetiapine as the first-line 
antipsychotic despite relatively limited efficacy data (Friedman & Factor, 2000). 
b)  In a double-blind, placebo-controlled trial (n=60), clozapine improved drug-induced psychosis in patients 
with Parkinson's disease, even though the patients continued to take antiparkinsonian drugs. Clozapine did 
not worsen the symptoms of Parkinson's disease and actually decreased motor tremor. Subjects (mean age: 
71 years, disease duration: 10 years) were randomized to 4 weeks of therapy with either placebo or 
clozapine, titrated from 6.25 milligrams (mg)/day to a maximum of 50 mg/day. At a mean dose of 25 mg/day, 
clozapine produced significant improvements in the Clinical Global Impression (CGI) scale (in comparison to 
placebo ,p less than 0.001) and the Brief Psychiatric Rating Scale (BPRS) (in comparison to placebo, 
p=0.02) Changes (from baseline) in total score and motor score on the Unified Parkinson's Disease Rating 
Scale (UPDRS) were not statistically different for clozapine and placebo, but the improvement in tremor 
score was significantly better with clozapine than with placebo (p=0.02). Three patients withdrew from the 
clozapine group: one because of leukopenia, one because of myocardial infarction, and one because of 
sedation. Three patients in the placebo group discontinued the study (Anon, 1999a). In a 12-week, open 
label extension of this trial, 52 patients were all given clozapine, starting with 6.25 mg per day, with no 
ceiling dose. Those patients who had received placebo in the double-blind portion of the trial improved to a 
degree similar to that of the patients originally randomized to clozapine. Improvement was maintained in 
both groups through week 16. Clozapine did not worsen motor scores. The average dose of clozapine was 
28.8 mg/day, similar to that in the double-blind portion of the study, when there was a 50 mg ceiling. Of the 
original 60 patients, 6 patients died and another 12 were hospitalized. The most common cause was 
pulmonary (usually pneumonia). The relation of the high morbidity and mortality to clozapine treatment is 
uncertain (Factor et al, 2001). 
c)  In a retrospective chart review, 172 patients with Parkinson's disease at 4 centers benefited from 
clozapine (mean dose 31.4 milligrams; mean duration 16.7 months) (Trosch et al, 1998a). Visual 
hallucinations that were present in 114 of the patients improved in 89.5% with clozapine therapy. Auditory 
hallucinations, present in 9 patients had an 89% improvement rate. Delusions in 64 patients showed an 
improvement rate of 91%. Clozapine was discontinued in 40 patients (23%) due to adverse affects. 
Agranulocytosis was not seen at any site. 
d)  Patients with Parkinson's disease (n=49) received clozapine (16 to 31 milligrams/day) with 3 of 49 
patients (6%) having complete relief of their psychotic symptoms. Improvement was seen in 76% of patients 
at 3 months, in 70% at 6 months, in 84% at 12 months, and in 70% at 18 months. Similar results were 
reported in 18 additional patients with Parkinson's disease and psychosis (Wagner et al, 1996; Lew & 
Waters, 1993; Wolk & Douglas, 1992; Friedman & Lannon, 1989). 
e)  An 81-year-old man with zoophilia, intermittent hypersexuality, and impulsivity due to his dopaminergic 
medication for Parkinson's disease benefited from clozapine therapy (Fernandex & Durso, 1998). He was 
receiving carbidopa/levodopa with pergolide with good control of his parkinsonian symptoms when the 
hypersexuality began. Clozapine 12.5 milligrams was begun and titrated up to 50 mg with no recurrence of 
the hypersexuality or impulsivity and a decrease in hallucinations. 
f)  In an open-label study, it was concluded that clozapine can improve hallucinations and psychosis without 
compromising motor function in patients with advanced Parkinson's disease (PD). Eleven patients with PD 
complicated by psychosis received clozapine long term (Kahn et al, 1991). 
g)  Mixed results on the efficacy and side effects of clozapine were reported in five parkinsonian patients 
with levodopa-induced hallucinations (Pfeiffer et al, 1990a). 

 
4.5.Q   Postpartum psychosis 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Postpartum psychosis has been successfully treated in one case report 
3)  Adult: 

a)  Postpartum psychosis was managed successfully in a lactating 28-year-old patient with mastitis. The 
psychosis was treated initially with zuclopenthixol 600 milligram (mg) that produced severe extrapyramidal 
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side effects, and the mastitis was treated with bromocriptine 7.5 mg. Bromocriptine was discontinued and 
zuclopenthixol was gradually replaced with clozapine at a final dose of 200 milligrams. Both the psychosis 
and mastitis resolved within a few days. Because clozapine does not cause long-term increases in serum 
prolactin, the authors recommend it as the drug of choice in postpartum psychosis in lactating patients with 
mastitis (Kornhuber & Weller, 1991). However, breast-feeding during clozapine treatment is not 
recommended by the manufacturer; clozapine has been detected in breast milk in animal studies (Prod Info 
Clozaril(R) Australia, 1996). 

 
4.5.R   Schizoaffective disorder, Refractory 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Combination therapy with lithium and clozapine was beneficial for patients with schizoaffective disorder 
but not for schizophrenic patients  
Effective in patients with schizoaffective disorder in a small, prospective cohort study 

3)  Adult: 
a)  The addition of lithium to maintenance clozapine therapy was beneficial for patients with treatment-
resistant schizoaffective disorder but not for schizophrenic patients. In a randomized, placebo-controlled, 
double-crossover study, hospitalized patients with treatment-resistant schizoaffective disorder (n=10) or 
schizophrenia (n=10) and on a stable clozapine regimen (range, 100 to 800 milligrams (mg)/day) received 
alternating augmentation therapy with lithium (initial, 300 mg every 12 hours; target plasma level, 0.5 
mmol/L) or placebo for four 4-week phases. At the end of the first crossover, lithium treatment was 
associated with significantly better improvements on the Clinical Global Improvement (CGI) scale and the 
Positive and Negative Symptom Scale (PANSS) total score in schizoaffective patients (p less than or equal 
to 0.01 and p less than or equal to 0.02, respectively). The PANSS Negative score was significantly more 
improved with lithium therapy in the schizoaffective patients at the end of both crossover periods (p less than 
or equal to 0.01). Significant improvements in CGI and PANSS scores were not found with clozapine and 
lithium combination therapy in patients with schizophrenia, however, two (20%) of the patients in this group 
developed transient neurological impairments, typical of lithium toxicity, during the first week of lithium 
administration. Overall, safety data showed significant increases in absolute neutrophil counts and total 
white blood cell counts with each phase of lithium treatment. Commonly reported adverse effects included 
hypersalivation, sedation, tremor, and polyuria (Small et al, 2003). 
b)  Clozapine was effective and relatively well tolerated in acute and long-term treatment of patients with 
schizoaffective disorder who have not responded to conventional pharmacotherapies. A small cohort 
prospective study included 26 schizoaffective disorder patients who were treated with clozapine at flexible 
doses (25 mg to 600 mg per day) over a 24-month period. All patients showed significant improvement 24 
months from intake as assessed by the Brief Psychiatric Rating Scale and the Clinical Global Impressions-
Severity of Illness scale (p less than 0.001). Such improvement was significantly greater among patients 
with schizoaffective disorder than with schizophrenia (p less than 0.05). For patients with schizoaffective 
disorder who are resistant to or intolerant of usual treatment options, clozapine is an effective alternative 
(Ciapparelli et al, 2000). 

 
4.5.S   Schizoaffective disorder - Suicidal behavior, Recurrent 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Shown to be effective in decreasing the number of suicide attempts in patients with schizophrenia and 
schizoaffective disorder at high risk for suicide 

3)  Adult: 
a)  In the International Suicide Prevention Trial (InterSePT), clozapine was shown to be more effective than 
olanzapine in reducing suicidal behavior in high-risk, adult, patients with schizophrenia or schizoaffective 
disorder. Men and women between the ages of 18 to 65 years, at high risk of committing suicide, were 
recruited to participate in this 2-year, prospective, randomized, international, parallel group, study. The 
endpoints in this study included significant suicide attempts (including completed suicides) or hospitalization 
due to imminent suicide risk (type 1 events) or ratings of "much worse" or "very much worse" on the Clinical 
Global Impression of Suicide Severity (CGI-SS) scale (type 2 events). Of the total sample of 980 patients 
enrolled in the study, 62% (609) were diagnosed as having schizophrenia and 38% (371) were diagnosed 
with schizoaffective disorder. Twenty-seven percent (263) of these patients were considered treatment 
resistant. The patients were divided into two treatment groups (clozapine or olanzapine) and did not differ 
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significantly in terms of age, sex, race, diagnosis, treatment resistance, number of previous suicide attempts, 
or baseline concomitant medications. Both groups had weekly or biweekly clinical contact. Dropout rates for 
the two groups were similar with 192 discontinuing treatment with clozapine and 187 with olanzapine. 
Clozapine showed a hazard ratio of 0.76 (95% CI, 0.58-0.97) for type 1 events (p=.03) and 0.78 (95% CI, 
0.61-0.99) for type 2 events (p=.04) compared to olanzapine. The most frequently reported adverse events 
for the olanzapine group were weight gain, somnolence, dry mouth, and dizziness, while salivary 
hypersecretion, somnolence, weight gain, and dizziness were the most frequently reported adverse events 
reported for the clozapine group. The overall number of adverse events did not differ significantly between 
the two groups. Decreased white blood cell counts occurred in 5.8% of clozapine-treated patients and in 
0.8% of olanzapine-treated patients, but there were no reports of agranulocytosis or deaths due to 
granulocytopenia in either group. There was a total of 8 suicide deaths in the two groups (5 clozapine and 3 
olanzapine). The mean daily olanzapine dosage was 16.6 +/- 6.4 mg and the mean daily clozapine dosage 
was 274.2 +/- 155.0 mg (Meltzer et al, 2003a). 
b)  It has been reported that clozapine reduces the risk of suicide by 75% to 80%. The International Suicide 
Prevention Trial (InterSePT) is a prospective study investigating the effect of clozapine (300 mg to 900 mg 
daily) versus olanzapine (10 mg to 20mg daily) on suicidal rates of patients with schizophrenia (Meltzer et al, 
2000). 

 
4.5.T   Schizophrenia, Treatment-resistant 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Indicated for the management of severely ill schizophrenic patients who fail to respond adequately to 
standard antipsychotic drug treatment 

3)  Adult: 
a)  GENERAL INFORMATION 

1)  Clozapine was effective and relatively well tolerated in acute and long-term treatment of patients with 
refractory schizophrenia who have not responded to conventional pharmacotherapies. A small cohort 
prospective study included 31 refractory schizophrenia patients who were treated with clozapine at 
flexible doses (25 mg to 600 mg per day) over a 24-month period. All patients showed significant 
improvement 24 months from intake as assessed by the Brief Psychiatric Rating Scale and the Clinical 
Global Impressions-Severity of Illness scale (p less than 0.001). For patients with refractory 
schizophrenia who are resistant to or intolerant of usual treatment options, clozapine is an effective 
alternative (Ciapparelli et al, 2000). 
2)  Results from short- and long-term retrospective, noncomparative studies indicate that 30% to 60% of 
patients with treatment-resistant schizophrenia show a marked improvement with clozapine as 
compared to previous standard antipsychotic agents (Alvarez et al, 1997; Fitton & Heel, 1990a). 
Positive schizophrenic symptoms, mainly hallucinations, delusions, unusual thought content, 
psychomotor hyperactivity, hostility and aggression appear to be significantly alleviated by clozapine 
(Keck et al, 2000; Volavka, 1999; Lindstrom, 1988) possibly even better than with haloperidol 
(Buchanan et al, 1998). Some evidence suggests that clozapine may decrease comorbid depressive 
symptoms, substance abuse and SUICIDAL BEHAVIOR (Keck et al, 2000; Zimmet et al, 2000; Volavka, 
1999; Meltzer, 1999). In comparative studies of patients refractory to classic antipsychotics, clozapine 
(less than or equal to 900 milligrams/day) had significant superior overall antipsychotic efficacy (in terms 
of Brief Psychiatric Rating Scale score) to chlorpromazine (less than or equal to 1800 milligrams/day) 
over a 6-week treatment period (Conley et al, 1988a; Herrera et al, 1988; Kane et al, 1988b). Results 
from various studies in treatment-resistant schizophrenia indicate that patients intolerant to classic 
neuroleptics and presenting tardive dyskinesia/extrapyramidal side effects have improved response to 
clozapine therapy (greater than or equal to 3 months' duration) when compared to previous 
antipsychotic therapy (Lieberman et al, 1994; Kane et al, 1994; Maier, 1992; Davies et al, 1991; Meltzer 
et al, 1990; Meltzer et al, 1989). Patients have continued to improve even after 5 to 10 years of therapy 
with clozapine (Lindstrom & Lundberg, 1997). 
3)  A meta-analysis of 30 randomized trials comparing clozapine to conventional neuroleptics 
determined that clozapine was generally superior in terms of clinical outcome (rating scale scores) and 
relapse rates in short-term treatment of hospitalized adults. Adverse effects such as blood dyscrasias, 
hypersalivation, fever and sedation were generally more frequent with clozapine, while extrapyramidal 
symptoms and dry mouth were more common with traditional agents. The authors noted that more long-
term, community-based studies are needed with evaluation of global and social functioning, ability to 
work, patient satisfaction and family burden. More controlled data are also required to assess clozapine 
therapy in special patient populations (ie, children, adolescents, various comorbidities) (Wahlbeck et al, 
1999). 
4)  Combination therapies of clozapine and fluoxetine, and clozapine, risperidone, and paroxetine have 
been used successfully in refractory schizophrenia (Patel et al, 1997; Cassady & Thaker, 1992). The 
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combination of clozapine and paroxetine was effective in schizophrenia with comorbid obsessive-
compulsive symptoms in a case report (Strous et al, 1999). Combination clozapine and 
electroconvulsive therapy has also been used (James & Gray, 1999). 
5)  In a comparison of responders and non-responders, characteristics which were associated with 
response to CLOZAPINE included (1) lower severity of illness at baseline according to the Clinical 
Global Impressions-Severity of Illness (CGI-S) scale, (2) lower baseline level of negative symptoms as 
assessed on the Scale for the Assessment of Negative Symptoms (SANS), and (3) lower level of acute 
extrapyramidal symptoms at baseline. After controlling for the foregoing characteristics, a higher total 
score on the Brief Psychiatric Rating Scale (BPRS) was predictive of a positive response to clozapine. 
Patient history did not influence response to clozapine. Subjects in this study (n=37) were partially 
treatment-refractory outpatients diagnosed with schizophrenia or schizoaffective disorder (DSM-III-R), 
of which 22 (59%) responded to clozapine given for 29 weeks (ie, showed a 20% decrease in BPRS 
psychosis factor scores). Targeted clozapine dose titration was to reach 500 milligrams (mg)/day by the 
end of week 5 (minimum 250 mg/day; maximum 850 mg/day) (Umbricht et al, 1994a). 

b)  SINGLE DRUG THERAPY 
1)  A reduction in left caudate nucleus volume (CNV) was correlated with improvement in positive 
symptoms and general symptoms of schizophrenia, though not in negative symptoms, in patients who 
had been unresponsive to conventional antipsychotropic drugs but who responded to clozapine. 
Treatment with conventional antipsychotropic drugs was associated with an increase in left CNV in this 
population of 28 patients. Treatment was switched to clozapine (mean dose 346 milligrams/day) and 
CNV was assessed again at 24 weeks and 52 weeks of treatment. In responders to clozapine, but not 
in nonresponders, left (but not right) CNV was significantly reduced by 24 weeks (p less than 0.005). 
The change in CNV between weeks 24 and 52 was not significant. Scores on the Positive and Negative 
Syndrome scale showed significant improvement at 24 weeks compared to baseline scores (p less than 
0.001) and continued to improve through week 52 (p less than 0.01 for comparison to 24-week scores). 
These results suggest that the caudate nucleus may play a role in the positive and general symptoms of 
schizophrenia (Scheepers et al, 2001). 
2)  In an open-label 12-week study of treatment-refractory schizophrenic patients, clozapine (n=21) and 
risperidone (n=14) significantly improved psychopathology as rated by the Positive and Negative 
Syndrome Scale (PANSS), p less than 0.003. Patients were included if they met DSM-IV criteria for 
schizophrenia, had poor response to two prior neuroleptic treatments, had a minimum baseline Brief 
Psychiatric Rating Scale score of 46, and persistently poor functioning for at least 2 years. Patients had 
a mean age of 39 years and a mean duration of illness of 18 years. Improvements in the Clinical Global 
Impressions scale were seen with both treatments (p less than 0.011). Neurocognitive measures did not 
improve greatly over the 12-week treatment period. Patients receiving risperidone (mean dose 9 
milligrams per day) experienced improvements within the first 2 weeks of therapy and remained stable 
over the treatment period; however, patients receiving clozapine (mean dose 363 milligrams per day) 
continued to improve over the 12-week treatment period. Extrapyramidal symptoms improved 
significantly in the clozapine group (p less than 0.01), but not the risperidone group. Tardive dyskinesia 
symptoms did not change significantly with either group (Lindenmayer et al, 1998). 
3)  In a prospective, 12-month study, clozapine elicited therapeutic responses in 68% of 50 inpatients 
with schizophrenia. Subjects were refractory to at least 2 adequate trials of antipsychotic drug therapy, 
in addition to a 6-week trial of haloperidol or perphenazine just prior to study entry. Clozapine was 
initiated at 25 milligrams (mg)/day, then titrated slowly to 400 to 450 mg/day within 3 weeks. Doses 
were advanced as necessary every 6 weeks thereafter to a maximum of 900 mg/day. The average 
onset and dose for therapeutic response were 82 days and 468 mg/day, respectively. Investigators 
concluded that an 8-week trial is sufficient to assess response after a dose change (Conley et al, 1997). 
4)  Fifty percent of treatment-refractory patients and 76% of treatment-intolerant patients had a 
favorable response to clozapine. The clinical responses of 84 schizophrenic patients who were either 
intolerant or refractory to other neuroleptic agents were evaluated for a period of up to 52 weeks 
(Lieberman et al, 1994). The authors suggested that predictors of a good response to clozapine include 
the presence of extrapyramidal side effects during previous treatment with classic neuroleptics and a 
diagnosis of paranoid schizophrenia. 
5)  Data from a retrospective review (n=33) support the efficacy and tolerability of clozapine in patients 
with mental retardation and comorbid treatment-resistant psychotic illness. All had failed three or more 
traditional antipsychotics with or without mood stabilizers and required hospitalization for acute 
exacerbation. Patients categorized as having mild (58%), moderate (39%) or severe (3%) mental 
retardation were initiated on clozapine 25 milligrams (mg)/day and titrated to a median dose of 400 
mg/day. After a mean inpatient stay of 40 days, the average Clinical Global Impression (CGI)-
Improvement score indicated much improvement, while the mean CGI-Efficacy Index score indicated 
decided improvement, partial symptom remission and no or minimal adverse effects. The clinical 
benefits were sustained for a mean follow-up of 25 months (Antonacci & de Groot, 2000). Four out of 
five MENTALLY RETARDED patients responded to clozapine therapy with progressive improvement in 
psychopathology, social functioning and ability to participate in daily activities. Clozapine was studied in 
a group of five patients with treatment-resistant schizophrenia or schizoaffective disorder and borderline 
intellectual function or mental retardation (Sajatovic et al, 1994). 

c)  COMBINATION THERAPY 
1)  The addition of lithium to maintenance clozapine therapy was beneficial for patients with treatment-
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resistant schizoaffective disorder but not for schizophrenic patients. In a randomized, placebo-
controlled, double-crossover study, hospitalized patients with treatment-resistant schizoaffective 
disorder (n=10) or schizophrenia (n=10) and on a stable clozapine regimen (range, 100 to 800 
milligrams (mg)/day) received alternating augmentation therapy with lithium (initial, 300 mg every 12 
hours; target plasma level, 0.5 mmol/L) or placebo for four 4-week phases. At the end of the first 
crossover, lithium treatment was associated with significantly better improvements on the Clinical 
Global Improvement (CGI) scale and the Positive and Negative Symptom Scale (PANSS) total score in 
schizoaffective patients (p less than or equal to 0.01 and p less than or equal to 0.02, respectively). The 
PANSS Negative score was significantly more improved with lithium therapy in the schizoaffective 
patients at the end of both crossover periods (p less than or equal to 0.01). Significant improvements in 
CGI and PANSS scores were not found with clozapine and lithium combination therapy in patients with 
schizophrenia, however, two (20%) of the patients in this group developed transient neurological 
impairments, typical of lithium toxicity, during the first week of lithium administration. Overall, safety data 
showed significant increases in absolute neutrophil counts and total white blood cell counts with each 
phase of lithium treatment. Commonly reported adverse effects included hypersalivation, sedation, 
tremor, and polyuria (Small et al, 2003). 
2)  Treatment-resistant schizophrenic patients refusing to give blood or swallow tablets benefited from 
combined electroconvulsive therapy (ECT) and clozapine (James & Gray, 1999). Six patients received 
ECT (2 treatments) before beginning clozapine therapy on day 6. Clozapine was then titrated to 300 mg 
daily by the end of ECT (10 more treatments) at week 6. At the end of the ECT, all patients consented 
voluntarily to weekly blood testing. Scores on the Brief Psychiatric Rating Scale had increased by 32%. 
Improvement persisted for 4 to 8 weeks post-ECT. After 6 months, all patients were still receiving 
clozapine with 3 freely compliant, 2 compliant with difficulty, and 1 threatening to refuse medication. 
3)  Two SEVERELY PSYCHOTIC patients, both of whom had a diagnosis of schizoaffective disorder, 
were successfully treated with electroconvulsive therapy (ECT) which facilitated clozapine 
administration and clinical stability (Green et al, 1994). The authors concluded that ECT may be useful 
in patients whose behavior is so disruptive that they cannot or will not take oral medication, and in 
cases where rapid control of behavior is necessary for the safety of themselves and others. In the two 
reported cases, following pretreatment with ECT, both patients have been successfully maintained on 
clozapine therapy for up to three years. Similar cases have been reported (Poyurovsky & Weizman, 
1996). 

4)  Pediatric: 
a)  Clozapine has been reported to be effective in the treatment of young adolescents (ages 12 to 17 years) 
with severe symptoms of schizophrenia refractory to other neuroleptics (Turpeinen, 1996; Frazier et al, 
1994; Jacobsen et al, 1994; Towbin et al, 1994). Usual side effects were observed, with precautionary 
measures taken to avoid seizures and agranulocytosis. 
b)  Clozapine has been successful in treating 4 children (ages 10 to 12) with schizophrenia. Early onset 
schizophrenic patients generally do not respond well to treatment with other conventional neuroleptics 
(Mozes et al, 1994). 

 
4.5.U   Schizophrenia - Suicidal behavior, Recurrent 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Shown to be effective in decreasing the number of suicide attempts in patients with schizophrenia and 
schizoaffective disorder at high risk for suicide 

3)  Adult: 
a)  In the International Suicide Prevention Trial (InterSePT), clozapine was shown to be more effective than 
olanzapine in reducing suicidal behavior in high-risk, adult, patients with schizophrenia or schizoaffective 
disorder. Men and women between the ages of 18 to 65 years, at high risk of committing suicide, were 
recruited to participate in this 2-year, prospective, randomized, international, parallel group, study. The 
endpoints in this study included significant suicide attempts (including completed suicides) or hospitalization 
due to imminent suicide risk (type 1 events) or ratings of "much worse" or "very much worse" on the Clinical 
Global Impression of Suicide Severity (CGI-SS) scale (type 2 events). Of the total sample of 980 patients 
enrolled in the study, 62% (609) were diagnosed as having schizophrenia and 38% (371) were diagnosed 
with schizoaffective disorder. Twenty-seven percent (263) of these patients were considered treatment 
resistant. The patients were divided into two treatment groups (clozapine or olanzapine) and did not differ 
significantly in terms of age, sex, race, diagnosis, treatment resistance, number of previous suicide attempts, 
or baseline concomitant medications. Both groups had weekly or biweekly clinical contact. Dropout rates for 
the two groups were similar with 192 discontinuing treatment with clozapine and 187 with olanzapine. 
Clozapine showed a hazard ratio of 0.76 (95% CI, 0.58-0.97) for type 1 events (p=.03) and 0.78 (95% CI, 
0.61-0.99) for type 2 events (p=.04) compared to olanzapine. The most frequently reported adverse events 
for the olanzapine group were weight gain, somnolence, dry mouth, and dizziness, while salivary 
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hypersecretion, somnolence, weight gain, and dizziness were the most frequently reported adverse events 
reported for the clozapine group. The overall number of adverse events did not differ significantly between 
the two groups. Decreased white blood cell counts occurred in 5.8% of clozapine-treated patients and in 
0.8% of olanzapine-treated patients, but there were no reports of agranulocytosis or deaths due to 
granulocytopenia in either group. There was a total of 8 suicide deaths in the two groups (5 clozapine and 3 
olanzapine). The mean daily olanzapine dosage was 16.6 +/- 6.4 mg and the mean daily clozapine dosage 
was 274.2 +/- 155.0 mg (Meltzer et al, 2003a). 
b)  It has been reported that clozapine reduces the risk of suicide by 75% to 80%. The International Suicide 
Prevention Trial (InterSePT) is a prospective study investigating the effect of clozapine (300 mg to 900 mg 
daily) versus olanzapine (10 mg to 20mg daily) on suicidal rates of patients with schizophrenia (Meltzer et al, 
2000). 

 
4.5.V   Tardive dyskinesia 

See Drug Consult reference: TARDIVE DYSKINESIA - DRUG THERAPY 
 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Chlorpromazine 

Haloperidol 

Olanzapine 

Risperidone 

 
4.6.A   Chlorpromazine 

 
4.6.A.1   Schizophrenia 

a)  Clozapine was more effective and induced fewer adverse effects than chlorpromazine for the treatment 
of schizophrenia (Claghorn et al, 1987). One hundred fifty-one schizophrenic patients were enrolled in a 
double-blind, randomized, placebo-controlled multicenter study. Each patient received either clozapine 150 
to 900 milligrams/day or chlorpromazine 300 to 1800 milligrams/day over a 28-day period. Eleven 
chlorpromazine patients compared with one clozapine patient were dropped from the study due to 
extrapyramidal side effects. As measured by the Brief Psychiatric Rating and Clinical Global Impression 
scales, clozapine was superior to chlorpromazine (Claghorn et al, 1987). 
b)  In a double-blind follow-up for a year following the initiation of a clinical trial comparing chlorpromazine 
and clozapine, a higher percentage of clozapine patients were evaluated as clinically recovered as 
compared with chlorpromazine patients. Patients receiving clozapine received a mean dose of 600 
milligrams/day as compared with 600 milligrams of chlorpromazine per day. During the initial 6-week study, 
92% clozapine and 60% of chlorpromazine patients were evaluated as clinically recovered. At both the 3-
year and the 4-year follow-up evaluation, the difference in clozapine and chlorpromazine continued. The 
results of this study must be viewed with caution, however, since both chlorpromazine and clozapine were 
dosed in equal doses and other investigators (Meltzer et al, 1979a) have found that the mean clinical 
antipsychotic dose of clozapine was 241 +/- 162 mg/day in contrast with the mean clinical antipsychotic dose 
of chlorpromazine of 691 +/- 411 mg/day. In the study by Leon, more equivalent results may have been 
obtained if equivalent antipsychotic doses had been used (Leon, 1979). 
c)  Clozapine was found to be more effective than chlorpromazine in the treatment of acutely psychotic 
schizophrenic individuals. Unlike chlorpromazine, no extrapyramidal reactions occurred in those patients 
taking clozapine. Characteristic clinical side effects of clozapine included sedation, hypotension, and 
increased salivation (Shopsin et al, 1979). Similar results have also been reported from investigators in 
Canada (Guirguis et al, 1977). 

 
4.6.B   Haloperidol 

Hostile behavior 

Schizophrenia, Refractory 

 
4.6.B.1   Hostile behavior 

a)  Clozapine reduced hostility in patients with schizophrenia and was superior to haloperidol and 
risperidone in that regard. One hundred fifty seven patients with a diagnosis of schizophrenia or 
schizoaffective disorder and a history of poor response to drug treatment were randomly assigned to receive 

Page 76 of 101MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.4, page 76

Case 3:09-cv-00080-TMB     Document 78-19      Filed 03/24/2010     Page 76 of 183



clozapine, olanzapine, risperidone, or haloperidol in cross-titration with the antipsychotic drug used prior to 
the start of the study. Concomitant mood stabilizers and antidepressants had been phased out earlier. Daily 
doses of olanzapine, risperidone, and haloperidol were escalated within the first week to the target doses of 
20, 8, and 20 milligrams (mg), respectively. Patients receiving clozapine were scheduled to achieve the 
target daily dose of 500 mg on day 24. Doses remained fixed for the remainder of the initial 8-week period. 
In a second (6-week) period, doses were allowed to vary: 200 to 800 mg for clozapine, 10 to 40 mg for 
olanzapine, 4 to 16 mg for risperidone, and 10 to 30 mg for haloperidol. Hostility, measured by the hostility 
item of the Positive and Negative Syndrome Scale (PANSS), improved significantly (in comparison to 
baseline) in the clozapine group only (p=0.019). This effect was independent of effects on psychotic 
symptoms (delusional thinking, hallucinations) or on sedation. The effect of clozapine on hostility was 
superior to that of haloperidol (p=0.021) or risperidone (p=0.012) but not to that of olanzapine (Citrome et al, 
2001). 

 
4.6.B.2   Schizophrenia, Refractory 

a)  Olanzapine and risperidone improved neurocognitive deficits more than did haloperidol or clozapine in 
patients with schizophrenia or schizoaffective disorder that was refractory to treatment with typical 
antipsychotics. In a randomized, double-blind study, inpatients were given clozapine (n=24) 200 to 800 
milligrams (mg) per day, olanzapine (n=26) 10 to 40 mg/day, risperidone (n=26) 4 to 16 mg day, or 
haloperidol (n=25) 10 to 30 mg/day. Dose escalation and fixed-dose treatment (target doses: olanzapine 20 
mg/day, risperidone 8 mg/day, haloperidol 20 mg/day, clozapine 500 mg/day) occurred during the first 8 
weeks of the 14-week study; during the last 6 weeks, dosages were adjusted individually (generally 
increased if response was insufficient, but sometimes reduced because of adverse effects). Improvement 
over time in global neurocognitive score was seen for olanzapine and risperidone. In general executive and 
perceptual organization and in processing speed and attention, improvement was seen with olanzapine. In 
simple motor function, there was improvement with clozapine. Changes in global neurocognitive 
performance with olanzapine and risperidone were of medium magnitude (approximately 8 to 9 "IQ 
equivalents") but large enough to be clinically significant. Beneficial changes with clozapine were modest. 
Despite cognitive gains, patients still had significant impairments of cognitive ability and social/vocational 
functioning. Improvements in neurocognitive deficits were associated with improvements in negative 
symptoms (Bilder et al, 2002). 
b)  Schizophrenic patients treated with clozapine were more likely to be rated as improved and less likely to 
discontinue treatment due to lack of efficacy than a matched group treated with haloperidol. Seventy-one 
patients between the ages of 20 to 55 years with a diagnosis of schizophrenic or schizoaffective disorder 
were enrolled in this 6-month, double-blind, prospective, randomized trial. These outpatients, were 
documented as poor or partial responders to antipsychotic therapy and had a rating of at least moderate on 
1 of 4 Brief Psychiatric Rating Scale (BSRS) items (conceptual disorganization, suspiciousness, 
hallucinatory behavior, or unusual thought content). The two major outcome measures for this study were 
time to discontinuation of study medication due to lack of clinical response and 20% improvement in the 4 
item BPRS cluster during two consecutive rating periods. The haloperidol group (n=34) was targeted to 
receive 10 milligrams (mg)/day, along with 2 mg/day of benztropine, while the clozapine group was to 
receive 500 mg/day (n=37). Doses could be adjusted in either group to a range of 4 to 16 mg/day for the 
haloperidol group and 200 to 800 mg/day for the clozapine group depending upon the patient's clinical 
course. At the end of 29 weeks, 50.5% of the haloperidol-treated group (mean dose 18.9 mg/day) and 
11.6% of the clozapine group (mean dose 523 mg/day) had discontinued treatment due to lack of efficacy 
(p=0.02). The mean BPRS ratings at the end of the study were 3.2 and 4.2 for the clozapine and haloperidol 
groups respectively (p less than 0.001). There was no difference found between the groups as measured by 
the Schedule for Assessment of Negative Symptoms (SANS) score using the sum of the 4 global ratings. 
Haloperidol-treated patients experienced more dry mouth and decreased appetite, while the clozapine-
treated group reported more salivation, sweating, and dizziness. Three haloperidol and 2 clozapine-treated 
patients dropped-out of the study due to adverse drug effects (Kane et al, 2001). 
c)  Clozapine exhibited improved efficacy with fewer adverse effects as compared to haloperidol in a 
randomized, double-blind, 12-month study conducted at Veterans Affairs medical centers (n=423 with 
refractory schizophrenia). Using intention-to-treat analysis, schizophrenia symptom scores were significantly 
improved with clozapine over haloperidol at 6 weeks (p equals 0.008) and 6 months (p equals 0.001), with 
no statistical difference in quality of life measures. When crossover cases were excluded, quality of life 
measures were significantly better in the clozapine group at 3 months and 1 year (p equals 0.02). Clozapine 
also reduced scores for tardive dyskinesia, akathisia and extrapyramidal syndrome. Clozapine's higher costs 
for drug acquisition and laboratory monitoring were offset by decreased inpatient hospital stays (Rosenheck 
et al, 1997). 
d)  These investigators later evaluated compliance with clozapine versus haloperidol. The results confirmed 
that clozapine established better medication continuation and regimen compliance. Patients taking clozapine 
continued taking the study drug for a mean of 35.5 weeks as compared with on 27.2 weeks among 
haloperidol patients (p=0.0001). No differences were found between the groups in the proportion of 
prescribed pills that were returned at any time point. Continuation with medication is greater with clozapine 
than haloperidol and is partly explained by greater symptom improvement and reduced side effects. No 
differences were discovered in regimen compliance (Rosenheck et al, 2000). 

4.6.B.3   Adverse Effects 
a)  The results of one study suggest that patients receiving atypical antipsychotics have a higher incidence 
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of PANCREATITIS than patients receiving a conventional antipsychotic medication. In a retrospective, 
pharmacovigilance study, 192 cases of pancreatitis were identified in patients taking clozapine (mean dose, 
306.7 milligrams (mg)/day), olanzapine (mean dose, 15 mg/day), risperidone, (mean dose, 4 mg/day) or 
haloperidol (mean dose, 8.2 mg/day). Of the identified cases, 40%, 33%, and 16% were related to treatment 
with the atypical antipsychotic medications clozapine, olanzapine, or risperidone, respectively, as compared 
with 12% of the cases which were related to the conventional neuroleptic, haloperidol. In most patients, time 
to onset of pancreatitis was within 6 months after initiation of treatment (Koller et al, 2003). 
b)  No significant difference was found in sexual disturbances occurring in clozapine-treated versus 
haloperidol-treated patients (Hummer et al, 1999). Inpatients receiving either clozapine (n=100) or 
haloperidol (n=53) were screened. The most common adverse event in both groups was diminished sexual 
desire occurring in 4 (33.3%) of the haloperidol-treated women, 26 (63.4%) of the haloperidol-treated men, 7 
(28%) of the clozapine-treated women, and 43 (57.3%) of the clozapine-treated men. Among women 
treated, amenorrhea occurred in 4 (33.3%) of the haloperidol patients and in 3 (12%) of the clozapine 
patients. Larger studies may be needed to show differences. 
c)  In a prospective study, the incidence of alanine aminotransferase (ALT) elevation to more than twice the 
upper normal limit was statistically greater with clozapine (37%, n=167) than with haloperidol (17%, n=71). 
Among those receiving clozapine, the rates of elevations in aspartate aminotransferase (AST) and gamma-
glutamyl transpeptidase (GGT) to more than twice the upper normal limit were 12% and 15%, respectively. 
No such increases in bilirubin or alkaline phosphatase occurred in clozapine-treated patients. These effects 
were transient in the majority of patients (disappearing by week 13) with no clinical manifestations reported 
(Hummer et al, 1997). 

 
4.6.C   Olanzapine 

Bipolar disorder 

Drug-induced psychosis 

Hostile behavior 

Schizophrenia 

Schizophrenia - Suicidal intent 

 
4.6.C.1   Bipolar disorder 

a)  In a retrospective study of 50 consecutive patients treated for bipolar disorder with atypical antipsychotic 
medications, clozapine (n=5), olanzapine (n=20), and risperidone (n=25), along with standard mood 
stabilizers, showed similar efficacy. Overall, 68% of patients showed improvement of at least 1 point in their 
Clinical Global Impressions assessment over the 12-week study. Mean dosages were 210 milligrams (mg) 
per day for clozapine, 11.7 mg/day for olanzapine, and 1.7 mg day for risperidone. The only serious adverse 
event to occur during the study was a seizure in a patient taking clozapine. Extrapyramidal symptoms (EPS) 
were reported in 12 of 42 subjects (28.6%). Parkinsonism occurred in 4 of 25 patients taking risperidone, 1 
of 20 taking olanzapine, and 1 of 5 taking clozapine. Weight gain was more extreme in patients taking 
clozapine and olanzapine than in those taking risperidone. Weight gain, which was greater than reported in 
other studies, may have been affected by concurrent mood enhancing medications (Guille et al, 2000). 

 
4.6.C.2   Drug-induced psychosis 

a)  In a small (n=18), open study, clozapine and olanzapine were both effective in reducing symptoms of 
dopaminergic drug-induced psychosis in patients with Parkinson's disease. However, olanzapine and not 
clozapine caused worsening of Parkinsonian symptoms. The starting dose of clozapine was 6.25 to 25 
milligrams (mg) per day and was increased at weekly intervals as necessary to optimize clinical status. The 
final mean dose of clozapine at the end of the 8-week study was 16.9 mg /day (range: 6.25 to 37.5 mg/day). 
Olanzapine was started at 2.5 to 5 mg/day. The final mean dose of olanzapine for the 6 patients completing 
the study was 4.7 mg/day (range: 2.5 to 10 mg/day). Three patients dropped out of the study after receiving 
the starting dose of olanzapine (2.5 mg for 2 patients, 5 mg for 1 patient) because of worsening of 
parkinsonism. All patients in the clozapine group completed the study, despite side effects of somnolence, 
falls, orthostatic hypotension, and syncope. Neuropsychiatric symptoms markedly improved with both 
medications (72% and 65% reduction in Neuropsychiatric Inventory global scores for clozapine and 
olanzapine, respectively). Parkinsonian motor scores (raw scores) improved by 20% in the clozapine group 
and worsened by 25% in the olanzapine group. It is possible that the differences observed were due to non-
equivalence of the doses and that the dosage of olanzapine was excessive (Gimenez-Roldan & Mateo D 
Navarro, 2001). 

 
4.6.C.3   Hostile behavior 
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a)  Clozapine reduced hostility in patients with schizophrenia and was superior to haloperidol and 
risperidone in that regard. One hundred fifty seven patients with a diagnosis of schizophrenia or 
schizoaffective disorder and a history of poor response to drug treatment were randomly assigned to receive 
clozapine, olanzapine, risperidone, or haloperidol in cross-titration with the antipsychotic drug used prior to 
the start of the study. Concomitant mood stabilizers and antidepressants had been phased out earlier. Daily 
doses of olanzapine, risperidone, and haloperidol were escalated within the first week to the target doses of 
20, 8, and 20 milligrams (mg), respectively. Patients receiving clozapine were scheduled to achieve the 
target daily dose of 500 mg on day 24. Doses remained fixed for the remainder of the initial 8-week period. 
In a second (6-week) period, doses were allowed to vary: 200 to 800 mg for clozapine, 10 to 40 mg for 
olanzapine, 4 to 16 mg for risperidone, and 10 to 30 mg for haloperidol. Hostility, measured by the hostility 
item of the Positive and Negative Syndrome Scale (PANSS), improved significantly (in comparison to 
baseline) in the clozapine group only (p=0.019). This effect was independent of effects on psychotic 
symptoms (delusional thinking, hallucinations) or on sedation. The effect of clozapine on hostility was 
superior to that of haloperidol (p=0.021) or risperidone (p=0.012) but not to that of olanzapine (Citrome et al, 
2001a). 

 
4.6.C.4   Schizophrenia 

a)  Olanzapine and risperidone improved neurocognitive deficits more than did haloperidol or clozapine in 
patients with schizophrenia or schizoaffective disorder that was refractory to treatment with typical 
antipsychotics. In a randomized, double-blind study, inpatients were given clozapine (n=24) 200 to 800 
milligrams (mg) per day, olanzapine (n=26) 10 to 40 mg/day, risperidone (n=26) 4 to 16 mg day, or 
haloperidol (n=25) 10 to 30 mg/day. Dose escalation and fixed-dose treatment (target doses: olanzapine 20 
mg/day, risperidone 8 mg/day, haloperidol 20 mg/day, clozapine 500 mg/day) occurred during the first 8 
weeks of the 14-week study; during the last 6 weeks, dosages were adjusted individually (generally 
increased if response was insufficient, but sometimes reduced because of adverse effects). Improvement 
over time in global neurocognitive score was seen for olanzapine and risperidone. In general executive and 
perceptual organization and in processing speed and attention, improvement was seen with olanzapine. In 
simple motor function, there was improvement with clozapine. Changes in global neurocognitive 
performance with olanzapine and risperidone were of medium magnitude (approximately 8 to 9 "IQ 
equivalents") but large enough to be clinically significant. Beneficial changes with clozapine were modest. 
Despite cognitive gains, patients still had significant impairments of cognitive ability and social/vocational 
functioning. Improvements in neurocognitive deficits were associated with improvements in negative 
symptoms (Bilder et al, 2002a). 

 
4.6.C.5   Schizophrenia - Suicidal intent 

a)  In the International Suicide Prevention Trial (InterSePT), clozapine was shown to be more effective than 
olanzapine in reducing suicidal behavior in high-risk, adult, patients with schizophrenia or schizoaffective 
disorder. Men and women between the ages of 18 to 65 years, at high risk of committing suicide, were 
recruited to participate in this 2-year, prospective, randomized, international, parallel group, study. The 
endpoints in this study included significant suicide attempts (including completed suicides) or hospitalization 
due to imminent suicide risk (type 1 events) or ratings of "much worse" or "very much worse" on the Clinical 
Global Impression of Suicide Severity (CGI-SS) scale (type 2 events). Of the total sample of 980 patients 
enrolled in the study, 62% (609) were diagnosed as having schizophrenia and 38% (371) were diagnosed 
with schizoaffective disorder. Twenty-seven percent (263) of these patients were considered treatment 
resistant. The patients were divided into two treatment groups (clozapine or olanzapine) and did not differ 
significantly in terms of age, sex, race, diagnosis, treatment resistance, number of previous suicide attempts, 
or baseline concomitant medications. Both groups had weekly or biweekly clinical contact. Dropout rates for 
the two groups were similar with 192 discontinuing treatment with clozapine and 187 with olanzapine. 
Clozapine showed a hazard ratio of 0.76 (95% CI, 0.58-0.97) for type 1 events (p=.03) and 0.78 (95% CI, 
0.61-0.99) for type 2 events (p=.04) compared to olanzapine. The most frequently reported adverse events 
for the olanzapine group were weight gain, somnolence, dry mouth, and dizziness, while salivary 
hypersecretion, somnolence, weight gain, and dizziness were the most frequently reported adverse events 
reported for the clozapine group. The overall number of adverse events did not differ significantly between 
the two groups. Decreased white blood cell counts occurred in 5.8% of clozapine-treated patients and in 
0.8% of olanzapine-treated patients, but there were no reports of agranulocytosis or deaths due to 
granulocytopenia in either group. There was a total of 8 suicide deaths in the two groups (5 clozapine and 3 
olanzapine). The mean daily olanzapine dosage was 16.6 +/- 6.4 mg and the mean daily clozapine dosage 
was 274.2 +/- 155.0 mg (Meltzer et al, 2003). 

4.6.C.6   Adverse Effects 
a)  The results of one study suggest that patients receiving atypical antipsychotics have a higher incidence 
of PANCREATITIS than patients receiving a conventional antipsychotic medication. In a retrospective, 
pharmacovigilance study, 192 cases of pancreatitis were identified in patients taking clozapine (mean dose, 
306.7 milligrams (mg)/day), olanzapine (mean dose, 15 mg/day), risperidone, (mean dose, 4 mg/day) or 
haloperidol (mean dose, 8.2 mg/day). Of the identified cases, 40%, 33%, and 16% were related to treatment 
with the atypical antipsychotic medications clozapine, olanzapine, or risperidone, respectively, as compared 
with 12% of the cases which were related to the conventional neuroleptic, haloperidol. In most patients, time 
to onset of pancreatitis was within 6 months after initiation of treatment (Koller et al, 2003a). 
b)  Results of a retrospective analysis showed that olanzapine treatment was associated with a lower rate of 
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extrapyramidal symptoms (EPS) than haloperidol, but was similar to rates occurring with risperidone and 
clozapine therapy. In a pooled analysis of 23 randomized, controlled clinical trials in 4611 patients with 
schizophrenia, frequency and severity of EPS associated with olanzapine therapy (2.5 to 20 milligrams 
(mg)/day) was compared with that of haloperidol (1 to 20 mg/day), risperidone (4 to 12 mg/day), clozapine 
(25 to 625 mg/day), and placebo. Dystonic events (ie, dystonia, oculogyric crisis, opisthotonos, torticollis) 
occurred in significantly fewer patients during olanzapine treatment as compared with haloperidol (0.5% vs 
5.6%, respectively; p less than 0.001) or risperidone (1% vs 3.2%, respectively; p=0.047) treatment, while no 
significant difference was found between olanzapine- and clozapine-treated patients. As compared with 
olanzapine-treated patients, a significantly higher percentage of haloperidol-treated patients experienced 
parkinsonian events (ie, akinesia, cogwheel rigidity, extrapyramidal syndrome, hypertonia, hypokinesia, 
masked facies, and tremor) (9.3% vs 28.3%, respectively; p less than 0.001) or akathisia events (ie, 
akathisia, hyperkinesia) (6.7% vs 20.4%, respectively; p less than 0.001) during therapy. However, no 
significant difference was observed between the olanzapine group as compared with the placebo, 
risperidone, or clozapine groups in regard to the occurrence of parkinsonian or akathisia events. Overall, 
EPS occurred in significantly more patients treated with haloperidol as compared with olanzapine (44.4% vs 
16.2%, respectively; p less than 0.001) and in fewer patients treated with clozapine as compared with 
olanzapine (2.6% vs 6.8%, respectively; p=0.047). The overall rate of EPS was similar between the placebo 
and risperidone groups as compared with olanzapine. Significantly fewer patients received anticholinergic 
medications in the olanzapine group as compared with the haloperidol (p less than 0.001) or risperidone 
(p=0.018) groups. No difference was found between olanzapine-treated patients as compared with placebo 
or clozapine in regard to percentage of patients given anticholinergic drugs during therapy (Carlson et al, 
2003). 
c)  In an open-label trial (n=24), olanzapine-treated patients had significantly lower levels of serum 
anticholinergic activity than clozapine-treated patients. Prior to enrollment, subjects were stabilized on 
therapeutic doses, averaging 15 milligrams (mg)/day and 444 mg/day for olanzapine and clozapine, 
respectively. The mean serum anticholinergic levels were 0.96 and 5.47 picomoles/atropine equivalents in 
the olanzapine and clozapine groups, respectively (p less than 0.001). Scores assessing clinical 
anticholinergic effects were significantly higher for salivation, constipation, micturition disturbances and 
palpitations/tachycardia in clozapine versus olanzapine recipients (p less than 0.05). Dry mouth was more 
problematic with olanzapine therapy (p less than 0.0008). The groups did not differ cognitively with respect 
to Mini Mental State Exam scores. Although efficacy was not a primary endpoint, the Brief Psychiatric Rating 
Scale scores favored clozapine (p=0.002), with no statistical difference in Clinical Global Impression Scale, 
Severity subscale scores. No patients in either group discontinued therapy due to adverse effects 
(Chengappa et al, 2000). 

 
4.6.D   Risperidone 

Bipolar disorder 

Hostile behavior 

Parkinson's disease - Psychotic disorder 

Schizophrenia 

 
4.6.D.1   Bipolar disorder 

a)  In a retrospective study of 50 consecutive patients treated for bipolar disorder with atypical antipsychotic 
medications, clozapine (n=5), olanzapine (n=20), and risperidone (n=25), along with standard mood 
stabilizers, showed similar efficacy. Overall, 68% of patients showed improvement of at least 1 point in their 
Clinical Global Impressions assessment over the 12-week study. Mean dosages were 210 milligrams (mg) 
per day for clozapine, 11.7 mg/day for olanzapine, and 1.7 mg day for risperidone. The only serious adverse 
event to occur during the study was a seizure in a patient taking clozapine. Extrapyramidal symptoms (EPS) 
were reported in 12 of 42 subjects (28.6%). Parkinsonism occurred in 4 of 25 patients taking risperidone, 1 
of 20 taking olanzapine, and 1 of 5 taking clozapine. Weight gain was more extreme in patients taking 
clozapine and olanzapine than in those taking risperidone. Weight gain, which was greater than reported in 
other studies, may have been affected by concurrent mood enhancing medications (Guille et al, 2000a). 

 
4.6.D.2   Hostile behavior 

a)  Clozapine reduced hostility in patients with schizophrenia and was superior to haloperidol and 
risperidone in that regard. One hundred fifty seven patients with a diagnosis of schizophrenia or 
schizoaffective disorder and a history of poor response to drug treatment were randomly assigned to receive 
clozapine, olanzapine, risperidone, or haloperidol in cross-titration with the antipsychotic drug used prior to 
the start of the study. Concomitant mood stabilizers and antidepressants had been phased out earlier. Daily 
doses of olanzapine, risperidone, and haloperidol were escalated within the first week to the target doses of 
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20, 8, and 20 milligrams (mg), respectively. Patients receiving clozapine were scheduled to achieve the 
target daily dose of 500 mg on day 24. Doses remained fixed for the remainder of the initial 8-week period. 
In a second (6-week) period, doses were allowed to vary: 200 to 800 mg for clozapine, 10 to 40 mg for 
olanzapine, 4 to 16 mg for risperidone, and 10 to 30 mg for haloperidol. Hostility, measured by the hostility 
item of the Positive and Negative Syndrome Scale (PANSS), improved significantly (in comparison to 
baseline) in the clozapine group only (p=0.019). This effect was independent of effects on psychotic 
symptoms (delusional thinking, hallucinations) or on sedation. The effect of clozapine on hostility was 
superior to that of haloperidol (p=0.021) or risperidone (p=0.012) but not to that of olanzapine (Citrome et al, 
2001b). 

 
4.6.D.3   Parkinson's disease - Psychotic disorder 

a)  In subjects with Parkinson's Disease (PD), risperidone may be considered as an alternative to clozapine 
however, risperidone may worsen extrapyramidal symptoms more than clozapine and therefore must be 
used with caution. A small (n=10) double-blind trial compared the efficacy and safety of risperidone and 
clozapine for the treatment of psychosis in patients with PD. Five patients were randomized to receive 
clozapine and five patients received risperidone. Clozapine was started at 12.5 mg at bedtime and 
risperidone was started at 0.5 mg per day and both were titrated to symptomatic improvement was achieved 
or intolerable side effects emerged. Each subject received drug for 3 months and was assessed prior to 
initiation of treatment and after 2, 4, 8, and 12 weeks of treatment. Assessment was based on scores from 
the Brief Psychiatric Rating Scale and the Unified Parkinson's Disease Rating Scale. Mean improvement in 
the Brief Psychiatric Rating Scale psychosis score was similar in the clozapine and the risperidone groups 
(p=0.23). Although the mean motor Unified Parkinson's Disease Rating Scale scores worsened in the 
risperidone group and improved in the clozapine group, this difference did not reach statistical significance. 
Risperidone may be a reasonable alternative to clozapine in the treatment of psychosis in patients with PD 
however, it must be used with caution since it may worsen extrapyramidal side effects (Ellis et al, 2000). 

 
4.6.D.4   Schizophrenia 

a)  Olanzapine and risperidone improved neurocognitive deficits more than did haloperidol or clozapine in 
patients with schizophrenia or schizoaffective disorder that was refractory to treatment with typical 
antipsychotics. In a randomized, double-blind study, inpatients were given clozapine (n=24) 200 to 800 
milligrams (mg) per day, olanzapine (n=26) 10 to 40 mg/day, risperidone (n=26) 4 to 16 mg day, or 
haloperidol (n=25) 10 to 30 mg/day. Dose escalation and fixed-dose treatment (target doses: olanzapine 20 
mg/day, risperidone 8 mg/day, haloperidol 20 mg/day, clozapine 500 mg/day) occurred during the first 8 
weeks of the 14-week study; during the last 6 weeks, dosages were adjusted individually (generally 
increased if response was insufficient, but sometimes reduced because of adverse effects). Improvement 
over time in global neurocognitive score was seen for olanzapine and risperidone. In general executive and 
perceptual organization and in processing speed and attention, improvement was seen with olanzapine. In 
simple motor function, there was improvement with clozapine. Changes in global neurocognitive 
performance with olanzapine and risperidone were of medium magnitude (approximately 8 to 9 "IQ 
equivalents") but large enough to be clinically significant. Beneficial changes with clozapine were modest. 
Despite cognitive gains, patients still had significant impairments of cognitive ability and social/vocational 
functioning. Improvements in neurocognitive deficits were associated with improvements in negative 
symptoms (Bilder et al, 2002b). 
b)  Clozapine was superior to risperidone for improving positive and negative symptoms of schizophrenia in 
patients with poor previous response to treatment. In a prospective, double-blind study, patients meeting 
DSM-IV criteria for schizophrenia and having had poor response to previous treatment underwent a single-
blind placebo run-in period when all psychotropic and anticholinergic medications were withdrawn. They 
were then randomly assigned to treatment with clozapine (n=138) or risperidone (n=135). Starting with daily 
doses of clozapine 12.5 milligrams (mg) and risperidone 1 mg, dosages were titrated over a period of 4 
weeks to a minimum of 300 mg/day and 4 mg/day, respectively, and possibly to 600 mg/day and 6 mg/day. 
Patients unable to tolerate the minimum dose were withdrawn from the study. During the next 8 weeks, 
doses were adjusted at 2-week intervals within the range of 200 to 900 mg/day for clozapine and 2 to 15 
mg/day for risperidone. For patients who completed the 12-week study (n=201), median final daily doses 
were 600 mg for clozapine and 9 mg for risperidone. Changes in the Positive and Negative Syndrome Scale 
of the BPRS (Brief Psychiatric Rating Scale) and in the Clinical Global Impression (CBI) scale were 
significantly greater in the clozapine group than in the risperidone group for the intent-to-treat population 
(those who received at least one dose of treatment medication and had one post-dose BPRS evaluation) 
and in the per- protocol population (those who completed the 28-day dose-setting period) (p less than 0.008 
for all comparisons). Eighty-six percent of patients in the clozapine per-protocol population and 70% in the 
risperidone per-protocol population showed 20% or more improvement in the BPRS score (for difference 
between groups, p less than 0.01). By the end of the study, 94 (76%) patients in the clozapine group and 81 
(64%) in the risperidone group no longer met the severity of psychopathology inclusion criteria (p less than 
0.05). Extrapyramidal symptoms occurred significantly less frequently in the clozapine group than in the 
risperidone group (13% vs 28%, p=0.008). However, convulsions, dizziness, sialorrhea, tachycardia, and 
somnolence occurred significantly more frequently among those receiving clozapine. No case of 
agranulocytosis was observed during the study. Granulocytopenia occurred with low incidence in both 
groups (1% clozapine, 2% risperidone). Low neutrophil count was significantly more frequent among 
risperidone-treated patients (3% vs 11%, p less than 0.01). Hypotension occurred more frequently among 

Page 81 of 101MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.4, page 81

Case 3:09-cv-00080-TMB     Document 78-19      Filed 03/24/2010     Page 81 of 183



risperidone-treated patients (p less than 0.01). Weight gain was significantly greater for the clozapine group 
(2.4 kilograms vs 0.2 kilograms; p less than 0.002) (Azorin et al, 2001). 
c)  In the treatment of refractory schizophrenia, giving a risperidone trial before clozapine was more 
beneficial given its better side effect profile. A retrospective review study compared the relative efficacy 
profiles of clozapine and risperidone in a group of the most refractory, chronically institutionalized patients. 
The specific goal was to identify superiority (or lack thereof) of either agent on global clinical outcome as 
well as on specific symptom domains, including positive symptoms, negative symptoms, and aggressive 
behavior, compared with a baseline of conventional antipsychotic treatment in a total of 24 patients. 
Information obtained from systematic retrospective chart review was blindly rated by 2 psychiatrists using 
the 7-point Clinical Global Impressions Improvement (CGI-I) scale on overall clinical state and along specific 
symptom domains as above. The mean dose was 520 +/- 94 mg daily for clozapine and 7.5 +/- 2.2 mg daily 
for risperidone. Fourteen patients (58%) were classified as responders to clozapine, while 6 (25%) 
responded to risperidone. On specific symptom domains, response rates to clozapine were 38% (9/24) on 
positive symptoms, 29% (7/24) on negative symptoms, and 71% (12/17) on aggressive behavior. For 
risperidone, response rates were 17% (4/24) on positive symptoms, 8% (2/24) on negative symptoms, and 
41% (7/17) on aggressive behavior. The results of this study would support the utility of first giving a 
risperidone trial in patients with treatment-refractory schizophrenia because of its better side effect profile 
compared with clozapine (Sharif et al, 2000). 
d)  Risperidone and clozapine had similar antipsychotic effects in 59 patients with paranoid schizophrenia. In 
a double-blind randomized study, patients were divided in three groups receiving either 4 milligrams 
risperidone, 8 milligrams risperidone, or 400 milligrams clozapine daily for 28 days. The antipsychotic effect 
was highly significant for both risperidone and clozapine. Patients on 4 milligrams of risperidone better 
tolerated therapy than those patients receiving clozapine. Withdrawals from clozapine treatment were mostly 
due to side effects, whereas withdrawals from risperidone treatment occurred from lack of therapeutic 
response (Heinrich et al, 1994). 
e)  Similar effectiveness of risperidone and clozapine was also observed in an 8-week, double-blind trial that 
allowed dose adjustment based on response in 86 patients with treatment-resistant chronic schizophrenia. 
The mean effective dose was 6.4 milligrams (mg) for risperidone and 291 mg for clozapine. The larger 
proportion of patients with clinical improvement after 7 and 14 days' treatment with risperidone suggested 
earlier onset of effect compared to clozapine treatment (Bondolfi et al, 1998) 
f)  In a prospective, open-label, 12-week trial, risperidone was found to be a poor substitute for clozapine in 
the treatment of chronic refractory schizophrenia. Six patients with schizophrenia and 4 with schizoaffective 
disorder were switched from a mean clozapine dose of 565 milligrams(mg)/day to a mean dose of 
risperidone 8 mg/day at 12 weeks. No subjects improved after being switched. Overall, patients who were 
switched from clozapine tended to worsen when taking risperidone. Statistically significant increases over 
baseline in the mean total of the Positive and Negative Syndrome Scale occurred at 9 and 12 weeks (P less 
than 0.05). The Brief Psychiatric Rating Scale scores also increased significantly over baseline at weeks 6, 
9, and 12 (P less than 0.05). Five subjects failed to complete the entire 12 weeks. Of the 5 patients that 
completed the 12 weeks, the Clinical Global Impressions Scale indicated that 2 patients were unchanged, 
one was minimally worse, and 2 were much worse. The authors concluded that this study does not support 
replacing clozapine with risperidone for patients with treatment-resistant schizophrenia (Still et al, 1996). 

4.6.D.5   Adverse Effects 
a)  Adverse effects and death were more commonly reported as the reasons for the discontinuation of 
clozapine while ineffectiveness was more often reported as the reason for discontinuation of risperidone 
(long-acting injection) in a retrospective, phase 3 study (n=322). Patients with a diagnosis of schizophrenia, 
schizoaffective disorder, bipolar disorder or other psychotic disorders who received clozapine (n=161), and 
had mean duration of therapy of 12.3 +/- 18.6 months (range, 0.25 to 100 months; median, 3 months) were 
matched by age (mean age, 40 +/- 12.6 years (yr); range, 18 to 83 yr) and gender at discontinuation to 
patients who discontinued risperidone long-acting injection (n=161). The risperidone patients (mean age, 
39.9 +/- 13.1 yr , range 18 to 83 yr) were matched without knowledge of the reason for discontinuation of 
therapy (mean duration of therapy of 5.9 +/- 8.7 months; range, 0.5 to 46 months; median, 3 months). The 
reasons for discontinuation differed significantly between clozapine and risperidone injection; additionally, 
death as reason for discontinuation was significantly more common with clozapine (13%) vs risperidone 
injection (1.9%) (Taylor et al, 2009). 

Reasons for Discontinuation: Clozapine vs Risperidone 

Reason
Clozapine 
(n=161)  
n (%)

Risperidone 
(n=161)  
n (%)

OR (95% CI) p value

Patient's decision 77 (47.8) 64 (39.7) 1.41 (0.89 to 2.21) 0.139

Adverse effects 57 (35.4) 32 (19.9) 2.19 (1.31 to 3.67) 0.0023

Ineffectiveness 3 (1.9) 59 (36.6) 0.034 (0.01 to 0.14) less than 0.0001

Death 21 (13) 3 (1.9) 7 (2.09 to 23.5) 0.0003
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The cause of death reported in clozapine patients (mean age, 49.2 +/- 14.5 yr, range 30 to 83 yr) 
included: pneumonia (n=5), lung carcinoma (n=3), other carcinoma (n=2), myocardial infarction (n=2), 
cerebrovascular accident (n=2), clozapine overdose (n=2), gastrointestinal hemorrhage (n=1), cardiac 
arrest (n=1), left ventricular failure (n=1), asphyxia during restraint (n=1) and sepsis (n=1). There was 
no incidence of neutropenia or agranulocytosis at the time of death in any of the patients. The cause of 
death in the risperidone patients included: myocardial infarction (n=1), left ventricular failure (n=1) and 
sudden unexplained death (n=1). The mortality rate for clozapine patients was 8.5 per 1000 patient-
years (95% CI, 5.53 to 13.07) vs 5.3 per 1000 patient-years (95% CI, 1.7 to 16.61) (Taylor et al, 2009). 

b)  The results of one study suggest that patients receiving atypical antipsychotics have a higher incidence 
of pancreatitis than patients receiving a conventional antipsychotic medication. In a retrospective, 
pharmacovigilance study, 192 cases of pancreatitis were identified in patients taking clozapine (mean dose, 
306.7 milligrams (mg)/day), olanzapine (mean dose, 15 mg/day), risperidone, (mean dose, 4 mg/day) or 
haloperidol (mean dose, 8.2 mg/day). Of the identified cases, 40%, 33%, and 16% were related to treatment 
with the atypical antipsychotic medications clozapine, olanzapine, or risperidone, respectively, as compared 
with 12% of the cases which were related to the conventional neuroleptic, haloperidol. In most patients, time 
to onset of pancreatitis was within 6 months after initiation of treatment (Koller et al, 2003b). 
c)  Clozapine was associated with fewer extrapyramidal side effects (EPS) than was risperidone (Miller et al, 
1998). Outpatients receiving stable doses of clozapine (n=41), risperidone (n=23), or conventional 
antipsychotics (n=42) were screened for EPS. Utilizing the Barnes Akathisia Scale, akathisia was noted in 
7.3% of clozapine patients, 13% of risperidone patients, and 23.8% of conventional antipsychotic users. 
From the Simpson-Angus scale, rigidity and cogwheeling were noted in 4.9% and 2.4% of clozapine 
patients, 17.4% and 17.4% of risperidone patients, and 35.7% and 26.2% of conventional antipsychotic 
users, respectively. However, salivation was noted in 36.6% of clozapine patients, 8.7% of risperidone 
patients, and 4.8% of conventional antipsychotic users. 
d)  Insomnia and extrapyramidal side effects were more common with risperidone, and sedation and weight 
gain were more common with clozapine in a single-blind, crossover pilot study of the side effect profiles of 
the 2 drugs (Daniel et al, 1996). Twenty outpatients with schizophrenia or schizoaffective disorder were 
randomized to each drug for 6 weeks separated by a 1-week tapering-off period before crossover. The 
mean doses at week 6 were 6.1 milligrams/day (range 1 to 10 mg/d) of risperidone and 375 milligrams/day 
(range 75 to 800 mg/d) of clozapine. Three patients dropped out of the study; there was no significant 
difference in therapeutic effect between the 2 treatment groups. Mean body weight was greater (p less than 
0.005) and sleepiness and lack of alertness were reported more often after the clozapine treatment phase. 
Restlessness and insomnia were more frequent complaints after the risperidone phase. A longer, double-
blind study with a large sample of patients is needed to further elucidate the therapeutic differences and side 
effect profiles of these 2 drugs. 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Amphetamine Related 
Central Nervous System Agent 
CNS Stimulant 

2)  Dosing Information 
a)  Methylphenidate 

1)  Pediatric 
a)  safety and effectiveness not established in pediatric patients under 6 years of age (Prod Info DAYTRANA(TM) transdermal system, 2006)

1)  Attention deficit hyperactivity disorder 
a)  apply TOPICALLY 2 hours before needed effect and remove 9 hours after application; week-1, 10 mg (12.5 cm(2)); week
(2)); week-3, 20 mg (25 cm(2)); week-4, 30 mg (37.5 cm(2)); titrate dose to effect (Prod Info DAYTRANA(TM)

b)  Methylphenidate Hydrochloride 
1)  Adult 

a)  individualize dosage according to need and response of patient (Prod Info CONCERTA(R) extended-release oral tablets, 2008)
1)  Attention deficit hyperactivity disorder 

a)  immediate-release (IR), 10 to 60 mg/day ORALLY divided 2 to 3 times daily, preferably 30 to 45 min before meals
b)  extended-release (Concerta(R)), (age up to 65 yr), no prior methylphenidate therapy, initial, 18 or 36 mg ORALLY once daily in the morning; may 
adjust dosage at weekly intervals in 18 mg increments; MAX 72 mg/day (Prod Info CONCERTA(R) extended
c)  extended-release (Concerta(R)), (age up to 65 yr) conversion from prior methylphenidate therapy taken 2 or 3 times a day (priory therapy of
to 15 mg/day), 18 mg ORALLY in morning; (prior therapy of 20 to 30 mg/day); 36 mg in morning; (prior therapy of 30 to 45 mg/day), 54 mg in
morning; (prior therapy of 40 to 60 mg/day), 72 mg in morning (Prod Info CONCERTA(R) extended-release oral tablets, 2008)
d)  extended-release (Metadate(R) CD), 20 mg ORALLY once daily in the morning; may adjust dosage at weekly intervals in 20 mg increments; 
MAX 60 mg/day 
e)  extended-release (Ritalin LA(R), no prior methylphenidate therapy), 20 mg ORALLY once daily in the morning;
intervals in 10 mg increments; MAX 60 mg/day 
f)  extended-release (Ritalin LA(R), prior methylphenidate therapy), once daily (taken in the morning) ORAL dose of
total daily oral dose of prior methylphenidate therapy; may adjust dosage at weekly intervals in 10 mg

2)  Fatigue 
a)  immediate release, 7.5 mg ORALLY twice daily, titrate up to MAX 60 mg/day  

3)  Narcolepsy 
a)  immediate release, 10- to 60 mg/day ORALLY divided 2 to 3 times daily, preferably 30 to 45 min before meals

2)  Pediatric 
a)  safety and effectiveness not established in pediatric patients under 6 years of age (Prod Info CONCERTA(R) extended
b)  individualize dosage according to need and response of patient (Prod Info CONCERTA(R) extended-release oral

1)  Attention deficit hyperactivity disorder 
a)  immediate-release, (age 6 yr and older) 5 mg ORALLY twice daily (before breakfast and lunch); dose adjustments of 5 to 10 mg at weekly 
intervals; MAX 60 mg/day 
b)  extended-release (Concerta(R)), (age 6 to 12 yr) no prior methylphenidate therapy, initial, 18 mg ORALLY once
dosage at weekly intervals in 18 mg increments; MAX 54 mg/day (Prod Info CONCERTA(R) extended
c)  extended-release (Concerta(R)), (age 13 to 17 yr) no prior methylphenidate therapy, initial, 18 mg ORALLY once daily in the morning; may adjust 
dosage at weekly intervals in 18 mg increments; MAX 72 mg/day or 2 mg/kg/day (Prod Info CONCERTA(R) extended
d)  extended-release (Concerta(R)), (age 6 to 17 yr) conversion from prior methylphenidate therapy taken 2 or 3 times a day, (prior therapy of
15 mg/day), 18 mg ORALLY in morning; (prior therapy of 20 to 30 mg/day), 36 mg in morning; (prior therapy of 30 to 45 mg/day), 54 mg in
(Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
e)  extended-release (Concerta(R)), (age 13 to 17 yr) conversion from prior methylphenidate therapy taken 2 or 3 times
60 mg/day), 72 mg ORALLY in the morning (Prod Info CONCERTA(R) extended-release oral tablets,
f)  extended-release (Metadate(R) CD), (age 6 y and older) 20 mg ORALLY once daily in the morning; may adjust dosage
mg increments; MAX 60 mg/day 
g)  extended-release (Ritalin LA(R), (no prior methylphenidate therapy), 20 mg ORALLY once daily in the morning; may adjust dosage at
intervals in 10 mg increments; MAX 60 mg/day 
h)  extended-release (Ritalin LA(R), (prior methylphenidate therapy), once daily (taken in the morning) ORAL dose of Ritalin LA(R) equivalent to
total daily oral dose of prior methylphenidate therapy; may adjust dosage at weekly intervals in 10 mg increments; MAX 60

2)  Narcolepsy 
a)  (age 6 y and older) immediate-release, 5 mg ORALLY twice daily (before breakfast and lunch); dose adjustments of 5 to 10 mg at weekly 
intervals; MAX 60 mg/day 

3)  Contraindications 
a)  Methylphenidate 

1)  marked agitation, anxiety, and tension; may aggravate symptoms (Prod Info DAYTRANA(TM) transdermal system, 2006)
2)  glaucoma (Prod Info DAYTRANA(TM) transdermal system, 2006) 
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3)  hypersensitivity to methylphenidate or other components of the product (Prod Info DAYTRANA(TM) transdermal system,
4)  monoamine oxidase inhibitors, such as isocarboxazid, phenelzine, selegiline, tranylcypromine, within 14 days of
(Prod Info DAYTRANA(TM) transdermal system, 2006) 
5)  tics, motor (Prod Info DAYTRANA(TM) transdermal system, 2006) 
6)  Tourette's syndrome, family history or diagnosis (Prod Info DAYTRANA(TM) transdermal system, 2006) 

b)  Methylphenidate Hydrochloride 
1)  angina pectoris; may increase blood pressure or heart rate (Prod Info METADATE CD(TM) extended release oral capsules, 2008; Prod Info METADATE CD
(TM) extended release oral capsules, 2008) 
2)  cardiac arrhythmias; may increase blood pressure or heart rate (Prod Info METADATE CD(TM) extended release oral capsules, 2008; Prod Info METADATE 
CD(TM) extended release oral capsules, 2008) 
3)  fructose intolerance, glucose-galactose malabsorption, or sucrase-isomaltase insufficiency; contains sucrose (Metadate CD(TM)) (Prod
(TM) extended release oral capsules, 2008) 
4)  glaucoma (Prod Info METADATE CD(TM) extended release oral capsules, 2008; Prod Info RITALIN(R) oral tablets,
tablets, 2006) 
5)  halogenated anesthetics; risk of sudden blood pressure increase during surgery, do not take on day of surgery (Metadate CD(TM)) (Prod Info
(TM) extended release oral capsules, 2008) 
6)  heart failure; may increase blood pressure or heart rate (Prod Info METADATE CD(TM) extended release oral capsules,
7)  hypersensitivity to methylphenidate or other components of the product (Prod Info METADATE CD(TM) extended
RITALIN(R) oral tablets, RITALIN-SR(R) sustained-release oral tablets, 2006) 
8)  hypertension, severe; may increase blood pressure (Prod Info METADATE CD(TM) extended release oral capsules, 2008; Prod Info METADATE
extended release oral capsules, 2008) 
9)  hyperthyroidism or thyrotoxicosis; may increase blood pressure or heart rate (Prod Info METADATE CD(TM) extended release oral capsules,
METADATE CD(TM) extended release oral capsules, 2008) 
10)  marked agitation, anxiety, and tension; may aggravate symptoms (Prod Info METADATE CD(TM) extended release oral capsules, 2008; Prod Info RITALIN
(R) oral tablets, RITALIN-SR(R) sustained-release oral tablets, 2006) 
11)  monoamine oxidase inhibitors, such as isocarboxazid, phenelzine, selegiline, tranylcypromine, within 14 days of administration; may cause
crisis (Prod Info METADATE CD(TM) extended release oral capsules, 2008; Prod Info RITALIN(R) oral tablets, RITALIN
2006) 
12)  myocardial infarction, recent; may increase blood pressure or heart rate (Prod Info METADATE CD(TM) extended release oral capsules,
METADATE CD(TM) extended release oral capsules, 2008) 
13)  tics, motor (Prod Info METADATE CD(TM) extended release oral capsules, 2008; Prod Info RITALIN(R) oral tablets,
tablets, 2006) 
14)  Tourette's syndrome, family history or diagnosis (Prod Info METADATE CD(TM) extended release oral capsules, 2008; Prod Info RITALIN(R)
RITALIN-SR(R) sustained-release oral tablets, 2006) 

4)  Serious Adverse Effects 
a)  Methylphenidate 

1)  Contact dermatitis 
2)  Decreased body growth 
3)  Drug dependence 
4)  Lowered convulsive threshold 
5)  Mania 
6)  Psychotic disorder 
7)  Tic 

b)  Methylphenidate Hydrochloride 
1)  Aggressive behavior 
2)  Cerebrovascular accident 
3)  Dead - sudden death 
4)  Decreased body growth 
5)  Drug dependence 
6)  Gastrointestinal obstruction 
7)  Mania 
8)  Myocardial infarction 
9)  Psychotic disorder 
10)  Seizure 
11)  Visual disturbance 

5)  Clinical Applications 
a)  Methylphenidate 

1)  FDA Approved Indications 
a)  Attention deficit hyperactivity disorder 

b)  Methylphenidate Hydrochloride 
1)  FDA Approved Indications 

a)  Attention deficit hyperactivity disorder 
b)  Narcolepsy 

2)  Non-FDA Approved Indications 
a)  Fatigue 

 
 1.0   Dosing Information 
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Drug Properties 

Storage and Stability 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product Index)
B)  Synonyms 

Methylphenidate 
Methylphenidate HCl 
Methylphenidate Hydrochloride 
Methylphenidylacetate 

C)  Physicochemical Properties 
1)  Molecular Weight 

a)  269.77 (Fleeger, 1994)  
 
 1.2   Storage and Stability 

A)  Methylphenidate 
1)  Preparation 

a)  Topical application route 
1)  APPLICATION 

a)  Apply the patch to a clean, dry area of the hip area 2 hours before an effect is needed. Avoid waistline, since clothing may cause patch to rub off. 
When applying the patch the next morning, place on the opposite hip at a new site if possible (Prod Info DAYTRANA(TM) transdermal system,
2006). 
b)  Apply patch immediately after opening the pouch and removing the protective liner. Do not use if the pouch seal
press firmly in place with palm of the hand for approximately 30 seconds. Make sure there is good contact of the patch
around the edges. Once the patch has been properly placed, bathing, swimming, or showering will not affect patch
that a patch should fall off, a new patch may be applied at a different site, but the total recommended wear time
Do not expose the patch application site to direct external heat sources, such as heating pads, electric
wearing the patch. Temperature-dependent increases in methylphenidate exposure of greater than 2 times from the patch may occur (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 

2)  DISPOSAL OF PATCH 
a)  After patch removal, fold patch so the patch adheres to itself. The folded patch may be flushed down the toilet or disposed of in an appropriate 
lidded container. If the patient discontinues the prescription, each unused patch should be removed from its pouch, separated from the protective 
liner, folded onto itself, and flushed down the toilet or disposed of in an appropriate lidded container (Prod Info DAYTRANA(TM) transdermal 
system, 2006). 

B)  Methylphenidate Hydrochloride 
1)  Preparation 

a)  Oral route 
1)  For extended-release tablets, the dose should be given once daily in the morning, with or without food. The tablets should be swallowed whole with
liquids and must not be chewed, divided, or crushed (Prod Info CONCERTA(R) extended-release oral tablets, 2008).
2)  For extended-release capsules, the dose should be given once daily in the morning. Capsules may be swallowed (whole) or the contents sprinkled 
over a spoonful of applesauce; the applesauce should not be warm, and the drug/applesauce mixture should be consumed immediately in its entirety
(Prod Info RITALIN LA(R) oral extended-release capsule, 2004). Capsule contents of Ritalin(R) LA should not be crushed, chewed, or divided (Prod
RITALIN LA(R) oral extended-release capsule, 2004). 

C)  Transdermal route 
1)  Patch, Extended Release 

a)  Store at 25 degrees Celsius (77 degrees Fahrenheit); excursions permitted between 15 and 30 degrees Celsius (59 and 86 degrees Fahrenheit). Do not 
store patches unpouched. Use within 2 months after opening tray (Prod Info DAYTRANA(TM) transdermal system, 2006).

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Other Disease States 
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1.3.1   Normal Dosage 

 
1.3.1.A   Methylphenidate Hydrochloride 

 
1.3.1.A.1   Oral route 

Attention deficit hyperactivity disorder 

Cancer; Adjunct 

Dementia 

Depression, Monotherapy 

Narcolepsy 

Shivering, Postanesthesia; Treatment and Prophylaxis 

Syncope 

Traumatic brain injury 

 
1.3.1.A.1.a   Attention deficit hyperactivity disorder 

1)  Extended-Release 
a)  The recommended starting dose of Concerta(R) extended-release tablet for new patients is 18 or 36 milligrams (mg) once a day in the 
morning. Dosage may be adjusted weekly in 18 mg increments to a maximum of 72 mg per day. Patients
methylphenidate regimens may follow the dosage conversion recommendation below (Prod Info CONCERTA(R)
2008): 

 
b)  Pharmacologic treatment of attention deficit hyperactivity disorder may be needed for extended periods but there is no body of
indicate how long the patient should be treated. The physician should periodically reevaluate the long
off medication to assess the patient's functioning without pharmacotherapy. Improvement may be maintained when the drug is
temporarily or permanently discontinued. The dosage should be reduced or discontinued if paradoxical aggravation of symptoms or other
adverse events occur. If improvement is not observed after appropriate dosage adjustments over a one
drug should occur (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 
c)  For methylphenidate extended release capsules (Metadate(R) CD), the starting dose is 20 milligrams (mg) once
breakfast. Doses may be increased by 20 mg at weekly intervals to a MAXIMUM dose of 60 mg/day taken once daily in the
dosages above 60 mg are not recommended (Prod Info Metadate(R) CD, 2002). 

2)  Immediate-Release 
a)  Recommended dosage is from 10 to 60 milligrams daily. Average dose is 20 to 30 milligrams
times daily preferably 30 to 45 minutes before meals (Prod Info RITALIN(R) oral tablet, RITALIN
b)  Methylphenidate in doses of 10 to 90 milligrams orally daily was reported more effective than placebo in
disorder, residual type, in adults in a double-blind crossover trial (Wender et al, 1985). 

 
1.3.1.A.1.b   Cancer; Adjunct 

1)  The combination of oral methylphenidate 15 milligrams (mg) daily (10 mg at breakfast and 5 mg at lunch) with narcotic analgesics was reported 
to enhance the analgesic efficacy of the narcotic agents and decrease sedation in patients with chronic pain secondary to advance cancer (Bruera 
et al, 1987a). 

 
1.3.1.A.1.c   Dementia 

1)  Some of the negative symptoms associated with vascular dementia and dementia of Alzheimer's responded to methylphenidate 10 to 20 
milligrams/day in an open-label, non-blinded preliminary study. Results were similar among the 12 Alzheimer's and 15 vascular dementia patients 
(Galynker et al, 1997a). 

 
1.3.1.A.1.d   Depression, Monotherapy 

Previous Methylphenidate 
Daily Dose

Recommended Concerta(R) Starting 
Dose

5 mg twice or 3 times daily 18 mg in the morning

10 mg twice or 3 times daily 36 mg in the morning

15 mg twice or 3 times daily 54 mg in the morning

20 mg twice or 3 times daily 72 mg in the morning
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1)  Methylphenidate 5 to 40 milligrams per day appears to be safe and effective for the treatment of depression in medically ill elderly patients 
lacking contraindications for use (Frye, 1997a; Emptage & Semla, 1996a). 
2)  Methylphenidate 10 to 20 milligrams per day produced a positive response in 7 of 8 post-liver transplant
symptoms (Plutchik et al, 1998a). 
3)  Acute stroke patients (n=21) receiving methylphenidate 30 milligrams per day demonstrated greater
activities of daily living, and motor function than patients receiving placebo in a prospective, randomized, double
(Grade et al, 1998a). 
4)  A report of the efficacy of methylphenidate in the treatment of depression in cancer patients has been
Methylphenidate was given in doses of 10 milligrams orally three times daily initially, with subsequent dosing
period of 2 to 3 days; increases to a maximum of 80 milligrams daily were permitted by week 2 of treatment. Of
marked improvement, with 13 showing moderate improvement; maximum improvement was generally seen by the 4th

 
1.3.1.A.1.e   Narcolepsy 

1)  Recommended dosage is from 10 to 60 milligrams daily. Average dose is 20 to 30 milligrams daily (Prod Info RITALIN(R) oral tablet, RITALIN
SR(R) oral tablet, 2004). 
2)  Doses should be administered 2 to 3 times daily preferably 30 to 45 minutes before meals (Prod Info RITALIN(R)
tablet, 2004). 

 
1.3.1.A.1.f   Shivering, Postanesthesia; Treatment and Prophylaxis 

1)  Methylphenidate 20 mg suppressed postoperative shivering in 17 of 42 post-anesthetic patients (Liem & Aldrete, 1974) and in all 34 patients who 
received halothane anesthesia (Imray & White, 1968). 

 
1.3.1.A.1.g   Syncope 

1)  Six of 7 patients with recurrent NEUROCARDIOGENIC SYNCOPE became clinically asymptomatic
milligrams 3 times daily for 7 months. The patients were previously unresponsive to or poorly tolerant of other

 
1.3.1.A.1.h   Traumatic brain injury 

1)  Methylphenidate 0.25 milligrams/kilogram twice daily improved speed of mental processing in patients (n=19) with nonpenetrating traumatic brain 
injury, but orienting to distractions, sustained attention, and motor speed were unaffected (Whyte et al, 1997a).

 
1.3.2   Dosage in Renal Failure 

A)  Methylphenidate Hydrochloride 
1)  Due to minimal excretion as unchanged drug (Faraj et al, 1974a; Prod Info RITALIN LA(R) oral extended-release capsule, 2004), the pharmacokinetics of
methylphenidate are unlikely to be altered significantly in renal impairment, suggesting no need for dose adjustment.

 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Methylphenidate Hydrochloride 
1)  As methylphenidate is metabolized primarily to ritalinic acid (essentially inactive) via non-microsomal esterases, the pharmacokinetics of methylphenidate 
are unlikely to be altered significantly in liver disease (Prod Info RITALIN LA(R) oral extended-release capsule, 2004), suggesting no need for dose
adjustment. However, adequate studies in this setting are lacking. 

 
1.3.6   Dosage in Other Disease States 

A)  Methylphenidate Hydrochloride 
1)  GLAUCOMA 

a)  Use of methylphenidate in patients with glaucoma is contraindicated (Prod Info RITALIN(R) oral tablet, RITALIN
has been suggested that when used cautiously in conjunction with glaucoma medications and regular ophthalmologic monitoring, particularly
pressure measurements, methylphenidate may be safe in patients with well-controlled, open-angle glaucoma (Bartlik & Harmon,

 
 1.4   Pediatric Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Other Disease States 

 
1.4.1   Normal Dosage 

Methylphenidate 

Methylphenidate Hydrochloride 
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1.4.1.A   Methylphenidate 

 
1.4.1.A.1   Transdermal route 

 
1.4.1.A.1.a   Attention deficit hyperactivity disorder 

1)  The recommended dose titration schedule for children 6 to 12 years of age for the treatment of attention deficit hyperactivity disorder follows in 
the table below (Prod Info DAYTRANA(TM) transdermal system, 2006): 

Individualize titration, final dosage, and wear time for each patient according to the needs and response of the
before desired effect and remove patch 9 hours after application. The patch may be removed earlier than 9 hours, if
is preferred or late day side effects occur. The dose titration schedule applies to methylphenidate
children (Prod Info DAYTRANA(TM) transdermal system, 2006). 

2)  Although the design of a double-blind, placebo-controlled, randomized trial did not allow for evaluation of a dose
not appear to be improved efficacy with a dose increase from 20 mg over 9 hours to 30 mg over 9 hours (Prod Info DAYTRANA(TM) transdermal 
system, 2006). 

2)  Safety and effectiveness not established in pediatric patients under 6 years of age (Prod Info DAYTRANA(TM) transdermal system, 2006)
 
1.4.1.B   Methylphenidate Hydrochloride 

 
1.4.1.B.1   Oral route 

 
1.4.1.B.1.a   Attention deficit hyperactivity disorder 

1)  Extended Release 
a)  For Ritalin(R) LA extended-release capsules, the starting dose recommended by the manufacturer is 20 milligrams (mg) once daily, with 
gradual upward titration based on efficacy and tolerability; weekly 10-mg increments to a maximum of 60 mg daily are suggested (Prod Info 
RITALIN LA(R) oral extended-release capsule, 2004). When a lower initial dose is desired, low doses of immediate
may given; following titration to 10 mg twice daily of the immediate-release formulation, patients can be
Ritalin(R) LA dose guidelines are for these latter patients, and those currently receiving immediate
methylphenidate who are to be switched to Ritalin(R) LA (Prod Info RITALIN LA(R) oral extended

1)  Patients currently receiving methylphenidate 10 mg twice daily or 20-mg methylphenidate
daily 
2)  Patients currently receiving methylphenidate 15 mg twice daily should be given Ritalin(R) LA 30 mg once daily
3)  Patients currently receiving methylphenidate 20 mg twice daily or 40-mg methylphenidate
daily 
4)  Patients currently receiving methylphenidate 30 mg twice daily or 60-mg methylphenidate
daily 
The recommended starting dose of Concerta(R) extended-release tablet for new patients aged 6 to 17 years is
day in the morning. Dosage may be adjusted weekly in 18 mg increments to a maximum of 54 mg per day for children 6 to
and to a maximum of 72 mg per day (not to exceed 2 mg/kg/day) in adolescents 13 to 17 years of age. Patients converting from
thrice daily regimens of methylphenidate may follow the dosage conversion recommendation below (Prod Info CONCERTA(R) extended
release oral tablets, 2008): 

Initial conversion dosage should not exceed 54 milligrams (mg) daily in children 6 to 12 years of age and 72 mg daily
17 years of age. Following conversion, doses may be adjusted if needed up to the maximum recommended doses. Dose titration
generally occur at weekly intervals (Prod Info CONCERTA(R) extended-release oral tablets, 2008).
Pharmacologic treatment of attention deficit hyperactivity disorder may be needed for extended
that indicate how long the patient should be treated. The physician should periodically reevaluate
with trials off medication to assess the patient's functioning without pharmacotherapy. Improvement may
either temporarily or permanently discontinued. The dosage should be reduced or discontinued if paradoxical
other adverse events occur. If improvement is not observed after appropriate dosage adjustments over a one
of the drug should occur (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

b)  CHILDREN 6 YEARS & OLDER: For methylphenidate extended release capsules (Metadate(R) CD), the starting dose is 20 milligrams (mg)
once daily in the morning before breakfast. Doses may be increased by 20 mg at weekly intervals to a MAXIMUM dose of 60 mg/day taken 

Upward Titration, if Response is Not Maximized

Week 1 Week 2

Patch size 12.5 cm(2) 18.75 cm(2)

Nominal Delivered Dose * 10 mg/9 hrs 15 mg/9 hrs

Delivery rate * 1.1 mg/hr 1.6 mg/hr

Key: * = nominal in vivo delivery rate in pediatric subjects aged 6 to 12 when applied to the hip, based on a 9
centimeters squared mg = milligrams, hrs = hours

Previous Methylphenidate  
Daily Dose

Recommended Concerta(R) 
Starting Dose

5 mg twice or 3 times daily 18 mg in the morning

10 mg twice or 3 times daily 36 mg in the morning

15 mg twice or 3 times daily 54 mg in the morning

20 mg twice or 3 times daily 72 mg in the morning 
(age 13 to 17 years only)
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once daily in the morning. Daily dosages above 60 mg are not recommended. Metadate CD extended
whole or the content of the capsule may be sprinkled onto a tablespoonful of applesauce and taken
capsule or its content (Prod Info Metadate(R) CD, 2002). 
c)  Average total daily dose was 34.3 mg/day for EXTENDED-RELEASE METHYLPHENIDATE
mg/day for IMMEDIATE-RELEASE METHYLPHENIDATE (n=94) among children 6 to 12 years of age in a multi
comparing the efficacy of the 2 formulations of the drug. Immediate-release (given 3 times daily) and extended
methylphenidate had comparable efficacy, and both were significantly superior to placebo (p less than 0.001) (Wolraich et al,

2)  Immediate Release 
a)  In children over 6 years of age, usual dose is 5 milligrams twice daily increased at weekly intervals by 5 to 10 milligrams. Usual procedure is 
to administer 5 milligrams before breakfast and lunch (Prod Info RITALIN(R) oral tablet, RITALIN
b)  The maximum recommended dose is 60 milligrams. Drug should be discontinued if there is no improvement after one month of drug therapy 
(Prod Info RITALIN(R) oral tablet, RITALIN-SR(R) oral tablet, 2004). 
c)  According to the results of one triple-blind, placebo controlled, crossover study involving 25 boys with attention deficit hyperactivity
(ADHD), three times a day dosing produces the most reliable improvements in the treatment of ADHD. In this 5 week study, the doses,
on weight, ranged from 5 to 20 milligrams (mean dose = 8.8 milligrams; 0.30 milligram/kilogram/dose) 2 or 3 times daily. The three
dosing schedule was associated with a greater improvement in behavioral measures compared with the twice daily dosing schedule. There
were no significant differences between the two dosing schedules in the incidence of adverse effects (Stein et al, 1996).
d)  In 11 hyperkinetic children aged 7 to 12, 0.3 milligram/kilogram/day markedly improved impulsivity and learning
milligram/kilogram/day produced results similar to placebo in a double blind study (Brown & Sleator, 1979). Higher doses
to be no more efficacious and more toxic than lower (0.3 milligram/kilogram/day) doses (Hollister, 1980).
e)  Isolated studies have raised the possibility that a small group of children may develop some TOLERANCE to methylphenidate (Winsberg et 
al, 1980; Eichlseder, 1985; Winsberg et al, 1974). Other non-controlled studies have observed an absence of tolerance to chronic stimulant
medications in children with attention deficit disorders (Riddle & Rapoport, 1976; Charles et al, 1979). With available data, it can not be
determined whether some hyperactive children who initially respond to methylphenidate develop a true intolerance. If tolerance can develop, it
is probably a rare occurrence. In patients who become less responsive to methylphenidate therapy over time, other causes such as inadequate 
dosing or noncompliance should also be considered. 
f)  Methylphenidate 0.3 milligram/kilogram twice daily at 8 am and 12 noon for 14 days improved the attention and concentration behaviors of
children (n=14) with acquired attention disorder secondary to brain injury in a double-blind, placebo
1998). 

 
1.4.2   Dosage in Renal Failure 

A)  Methylphenidate 
1)  Transdermal methylphenidate has not been studied in patients with renal insufficiency (Prod Info DAYTRANA(TM) transdermal system,

B)  Methylphenidate Hydrochloride 
1)  Due to minimal excretion as unchanged drug (Faraj et al, 1974a; Prod Info RITALIN LA(R) oral extended-release capsule, 2004), the pharmacokinetics of
methylphenidate are unlikely to be altered significantly in renal impairment, suggesting no need for dose adjustment.

 
1.4.3   Dosage in Hepatic Insufficiency 

A)  Methylphenidate 
1)  Transdermal methylphenidate has not been studied in patients with hepatic insufficiency (Prod Info DAYTRANA(TM) transdermal system,

B)  Methylphenidate Hydrochloride 
1)  As methylphenidate is metabolized primarily to ritalinic acid (essentially inactive) via non-microsomal esterases, the pharmacokinetics of methylphenidate 
are unlikely to be altered significantly in liver disease (Prod Info RITALIN LA(R) oral extended-release capsule, 2004), suggesting no need for dose
adjustment. However, adequate studies in this setting are lacking. 

 
1.4.5   Dosage in Other Disease States 

A)  Methylphenidate Hydrochloride 
1)  EPILEPSY 

a)  Use of methylphenidate (0.3 milligram/kilogram once daily) appears to be safe and effective to treat attention deficit hyperactivity disorder (ADHD) in
children with epilepsy who are seizure free, while receiving antiepileptic drugs, before starting methylphenidate therapy. However, caution is
for those children still having seizures while receiving antiepileptic drugs (Gross-Tsur et al, 1997a). 

2)  TOURETTE'S SYNDROME 
a)  In a 2-year non-blinded, prospective, follow-up study of 32 children (aged 6.1 to 11.9 years) receiving minimal effective doses of methylphenidate 
from a previous trial (mean 16.5 milligrams (mg), range 5 to 40 mg), long-term methylphenidate therapy appeared to be safe and effective in children 
with attention deficit hyperactivity disorder (ADHD) and chronic multiple tic disorder or Tourette's syndrome. Although methylphenidate administration
not worsen tics in patients with ADHD and Tourette's syndrome, the possibility of individual exacerbation of tics cannot be ruled out (Gadow
1999a). 

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 
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 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  ATTENTION-DEFICIT/HYPERACTIVITY DISORDER, ORAL: within 2 weeks (Prod Info Ritalin(R) LA, 2002a); 
1)  Represents time to significant improvement in symptoms scores in children treated with 10 to 40 mg once daily (unpublished data).

 
 2.2   Drug Concentration Levels 

A)  Peak Concentration 
1)  TRANSDERMAL: 39 ng/mL (Prod Info DAYTRANA(TM) transdermal system, 2006). 

a)  The mean peak d-methylphenidate plasma concentration was 39 ng/mL (0 to 114 ng/mL) in pediatric children after at least 6 weeks of therapy with 9 hour 
wear times of transdermal methylphenidate. These mean peak concentrations varied inversely by age ranging from 25 ng/mL (2 to 80 ng/mL) in 12 year
to 53 ng/mL (18 to 83 ng/mL) in 6 year olds (Prod Info DAYTRANA(TM) transdermal system, 2006). 
b)  The mean peak d-methylphenidate concentrations were 1.9 times higher for transdermal methylphenidate compared with once
over a period of 7.5 to 10.5 hours, when Tmax usually occurs. These higher concentrations were consistent across all ages. Compared with single
and 4 days of multiple dosing the Cmaxs were higher with chronic dosing of transdermal methylphenidate. Single doses of transdermal
produced similar Cmaxs as single doses of the once daily oral methylphenidate (Prod Info DAYTRANA(TM) transdermal system,

2)  ORAL (Ritalin and Ritalin-SR at 0.3 mg/kg): Children-10.8 ng/mL(Gillis & editor, 2000); Adults-7.8 nanograms per mL(Gillis & editor, 2000); (Concerta, 18 mg), 
3.7 ng/mL (Prod Info Concerta™, 2000a). 

a)  Ritalin and Ritalin-SR brands of methylphenidate- Following administration of 0.3 mg of methylphenidate per kg of body weight (mg/kg): Children
nanograms per mL(Gillis & editor, 2000); Adults-7.8 nanograms per mL(Gillis & editor, 2000)  
b)  Peak plasma concentrations showed marked variability between subjects (Gillis & editor, 2000). 
c)  Concerta brand of methylphenidate-Following administration of 18 mg of methylphenidate: 3.7 nanograms per mL(Prod Info Concerta
d)  Metadate(R) CD brand of methylphenidate-Following administration of 20 mg of Metadate(R) CD: an early maximum concentration of 8.6
ml due to the immediate release component, and a later maximum concentration of 10.9 nanograms per mL representative of the
component (Prod Info Metadate CD(R), 2001). 
e)  The peak plasma concentration was increased by 30% when Metadate(R) CD 40 mg was administered following a
f)  Dose-proportionality was demonstrated in peak plasma concentrations and area under the concentration-time curve (AUC) values for all brands of
methylphenidate. 

B)  Time to Peak Concentration 
1)  ORAL: 1 to 3 hours (Dayton et al, 1970); 6 to 8 hours (extended- release tablets or capsules) (Prod Info Concerta(TM), 2001); (Prod Info Ritalin(R)LA, 2002).

a)  In 35 healthy adults, the PEAK PLASMA CONCENTRATION of methylphenidate after a single dose of OROS(R) formulation 18 mg, 3 doses of 
immediate-release 5 mg every 4 hours, and a single dose of slow-release 20 mg was 3.75 ng/mL, 4.17 ng/mL, and 4.84 ng/mL, respectively, and time to 
PEAK PLASMA CONCENTRATION was 6.7 hours, 6.5 hours, and 3.7 hours, respectively (Modi et al, 2000).
b)  The peak plasma concentration of a SINGLE and MULTIPLE doses of methylphenidate OROS(R) formulation 18 mg was
respectively and the time to peak concentration was 7.4 hours and 6.6 hours, respectively in 32 healthy adults (Modi et
c)  Following 20 to 100 milligrams (mg) doses of methylphenidate, plasma levels of 0.02 mg/liter (L) were reported at 2 hours (Faraj et al, 1974) with peak 
levels reported to range from 1 to 3 hours after a single oral dose (Dayton et al, 1970). 
d)  Plasma levels varied from 7.7 to 22.5 nanograms/milliliter (ng/mL) in 4 children with attention deficit disorder
orally twice daily (Hungund et al, 1979). 
e)  Following a single oral dose of methylphenidate extended-release capsules (Ritalin(R) LA) in children or adults, two peaks in plasma levels are observed 
approximately 4 hours apart, with the second peak usually somewhat higher than the first. Compared to immediate
4 hours apart, a lower second peak level, higher interpeak minimum level, and less peak/trough fluctuations are seen with once
Ritalin(R) LA, 2002a). 
f)  With a 20-mg dose of Ritalin(R) LA in children, the first peak plasma level (mean) occurred in 2 hours (10 ng/mL) and the second at 6.5 hours (also 10 
ng/mL) in an unpublished study; the mean interpeak minimum plasma level was 6 ng/mL (4.5 hours) (Prod Info Ritalin(R) LA, 2002a).

2)  TRANSDERMAL: average lag time was 3.1 hours (Prod Info DAYTRANA(TM) transdermal system, 2006) 
a)  The average lag time (time to any d-methylphenidate is detectable in the circulation) was 3.1 hours (range 1 to 6 hours) (Prod Info DAYTRANA(TM) 
transdermal system, 2006). 

C)  Area Under the Curve 
1)  ORAL (20 mg, long acting): 45.8 ng x h/mL (Modi et al, 2000) 

a)  With a single 20-mg dose of Ritalin(R) LA, the mean AUC(0-infinity) in adult was 45.8 ng x h/mL and in children it was 87 ng/mL x hr (Prod Info Ritalin(R) 
LA, 2002a). 
b)  The AUC of methylphenidate is 2 times higher when heat is applied to transdermal methylphenidate after patch
when the patch is applied to inflamed skin (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  In 35 healthy adults, the AUC of methylphenidate after a single dose of OROS(R) formulation 18 mg, 3 doses
and a single dose of slow-release 20 mg was 42 ng x h/mL, 38 ng x h/mL, and 47 ng x h/mL, respectively (Modi
d)  The AUC of a single and multiple doses of methylphenidate OROS(R) formulation 18 mg was 32.9 ng x h/mL and 35.2 ng x h/mL, respectively, in 32 
healthy adults (Modi et al, 2000). 

 
 2.3   ADME 

Absorption 

Distribution 
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Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  ORAL: 10 to 52% (immediate-release, children) (Prod Info Ritalin(R) LA, 2002a). 

B)  Effects of Food 
1)  None (Prod Info DAYTRANA(TM) transdermal system, 2006; Prod Info Concerta(TM), 2001). 

a)  Food does not affect the pharmacokinetics or the pharmacodynamics of extended-release oral methylphenidate hydrochloride or transdermal 
methylphenidate (Prod Info DAYTRANA(TM) transdermal system, 2006; Prod Info Concerta(TM), 2001).
b)  Cmax and AUC of methylphenidate after a single dose in 26 healthy adults were unaffected by taking the capsule
compared to taking the whole capsule (Prod Info Metadate(R) CD, 2002a). 

C)  DOSAGE FORM ABSORPTION 
1)  Extended-release Capsules 

a)  Ritalin(R) LA extended-release capsules have a bimodal release profile, using the SODAS(R) (Spheroidal Oral Drug Absorption System). Half of the 
dose is in immediate-release beads, with the remainder in enteric-coated, delayed-release beads (enabling once
2002b). Single daily doses of Ritalin(R) LA extended-release capsules 20, 30, and 40 milligrams (mg) provide the same amount of methylphenidate
twice-daily administration of immediate release Ritalin(R) tablets 10, 15, or 20 mg, respectively (Prod Info Ritalin(R) LA,

2)  Extended-release Tablets 
a)  Concerta(R) extended-release tablet uses osmotic pressure to deliver methylphenidate at a constant rate. The tablet comprises an osmotically active 
tri-layer core surrounded by a semipermeable membrane with an immediate-release overcoat, which dissolves within 1 hour in an aqueous environment 
(such as the gastrointestinal tract) providing the initial dose. As water permeates through a laser-drilled orifice on the tablet, methylphenidate is released
through the orifice by the osmotic pressure created by the polymer excipients in the core. The membrane controls the delivery of drug by
rate at which water enters the tablet core. The tablet must be swallowed whole with the aid of liquids, and must not be chewed,
Info Concerta(TM), 2001). 

3)  Sustained-release Tablets 
a)  Ritalin SR(R) tablets are formulated with a wax matrix core in which the medication is placed into channels within the wax matrix. Cutting the tablets 
in half would disrupt the medication channels in the tablet core and thereby alter the sustained release character of the dosage form. Therefore, dividing
Ritalin SR(R) tablets in half is not recommended (Pers Comm, 1987). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  10% to 33% (Prod Info RITALIN LA(R) oral extended-release capsule, 2004; Hungund et al, 1979). 
B)  Distribution Kinetics 

1)  Volume of Distribution 
a)  1.1 to 6 liters/kilogram (L/kg) (Prod Info Ritalin(R) LA, 2002a; Hungund et al, 1979). 

1)  Vd in children (Hungund et al, 1979). 
 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  TISSUES, extensive (Prod Info Ritalin(R) LA, 2002a; Faraj et al, 1974). 

a)  Methylphenidate is rapidly and extensively metabolized by nonmicrosomal hydrolytic esterases in liver and other tissues (wide tissue distribution) 
(Prod Info Ritalin(R) LA, 2002a). 

B)  Metabolites 
1)  Ritalinic acid (essentially inactive) (Prod Info DAYTRANA(TM) transdermal system, 2006)(Foraj et al, 1974)(Bartlett & Egger, 1972; Prod Info Ritalin(R)
LA, 2002a; Dayton et al, 1970). 

a)  Ritalinic acid (alpha-phenyl-piperidine acetic acid) possess minimal-to-no pharmacologic activity (Prod Info DAYTRANA(TM) transdermal system, 
2006; Prod Info Ritalin(R) LA, 2002a). Clinical efficacy is mainly due to the parent compound. 
b)  Compared to oral administration on a mg/kg basis, transdermal methylphenidate results in higher exposures to
pass effect. Minimal to no l-methylphenidate is systemically available after oral administration. In contrast, exposure to l
high as d-methylphenidate after transdermal methylphenidate administration (Prod Info DAYTRANA(TM) transdermal system, 2006).

2)  Hydroxymethylphenidate and hydroxyritalinic acid (only small amounts of each in plasma) (Prod Info Ritalin(R) LA, 2002a).
a)  6-oxo-alpha-phenyl-2-piperidine acetic acid (Foraj et al, 1974)(Bartlett & Egger, 1972; Dayton et al, 1970).

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Excretion (%) 

a)  Immediate release: 78% to 97%, less than 1% unchanged (Prod Info RITALIN LA(R) oral extended-release capsule, 2004; Bartlett & Egger, 1972; 
Faraj et al, 1974; Dayton et al, 1970); sustained release, children: 67% (Prod Info RITALIN(R) oral tablet, RITALIN
release, adults: 86% (Prod Info RITALIN(R) oral tablet, RITALIN-SR(R) oral tablet, 2004). 

1)  About 90% of radiolabeled methylphenidate was recovered in the urine after oral dosing. Ritalinic acid accounted for approximately 80% of the 
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dose (Prod Info Concerta(TM), 2001). 
B)  Feces 

1)  Immediate-release: 1% to 3% (Prod Info RITALIN LA(R) oral extended-release capsule, 2004) 
C)  Other 

1)  PLASMA CLEARANCE, 3.1 to 8.5 L/kg/hr in children (Shader et al, 1999; Hungund et al, 1979). 
 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  (Oral) 2 to 7 hours (average, 3 hours) (Shader et al, 1999; Faraj et al, 1974); (Intravenous) 1 to 2 hours (Prod Info Ritalin(R) LA, 2002a; Faraj et al,

a)  In children aged 6 to 12 years, the mean elimination half-life for transdermal methylphenidate applied to the hip for 9 hours was 3 to 4 hours after
removal of the patch and 1.4 to 2.9 hours for d-methylphenidate and l-methylphenidate, respectively (Prod Info DAYTRANA(TM) transdermal
2006). 
b)  In 36 healthy adults, the plasma half-life of methylphenidate after a single dose of methylphenidate ORSO(R) formulation 18 mg, 3 doses of 
immediate-release 5 mg every 4 hours, and a single dose of slow-release 20 mg was 3.5 hours, 3.0 hours,
c)  The elimination half-life of a single dose and multiple doses (once a day on day 3 through day 6) of methylphenidate OROS(R) formulation
was 3.9 hours (Modi et al, 2000). 

B)  Metabolites 
1)  Ritalinic acid, 3 to 4 hours (Prod Info Ritalin(R) LA, 2002a). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Methylphenidate 

a)  Transdermal (Patch, Extended Release) 
1)  Methylphenidate patch should be given cautiously to patients with a history of drug dependence or alcoholism. Chronic abusive use can lead to marked 
tolerance and psychological dependence with varying degrees of abnormal behavior. Frank psychotic episodes can occur, especially with parenteral abuse.
Careful supervision is required during withdrawal from abusive use, since severe depression may occur. Withdrawal following chronic therapeutic use
unmask symptoms of the underlying disorder that may require follow-up (Prod Info DAYTRANA(TM) transdermal system,

2)  Methylphenidate Hydrochloride 
a)  Oral (Tablet; Tablet, Extended Release; Tablet, Chewable; Capsule, Extended Release; Solution) 

1)  Methylphenidate hydrochloride should be given cautiously to emotionally unstable patients, such as those with a history of drug dependence or 
alcoholism, because such patients may increase dosage on their own initiative. 
2)  Chronically abusive use can lead to marked tolerance and psychic dependence with varying degrees of abnormal behavior. Frank psychotic episodes can 
occur, especially with parenteral abuse. Careful supervision is required during drug withdrawal, since severe depression as well as the effects of chronic 
overactivity can be unmasked. Long term follow-up may be required because of the patient's basic personality disturbances (Prod Info RITALIN(R) oral 
tablet, RITALIN-SR(R) oral sustained-release tablet, 2004; Prod Info METHYLIN(R) oral solution, 2004; Prod Info METHYLIN(R) chewable tablets, 2004; 
Prod Info RITALIN LA(R) oral extended-release capsule, 2004). 

 
 3.1   Contraindications 

A)  Methylphenidate 
1)  marked agitation, anxiety, and tension; may aggravate symptoms (Prod Info DAYTRANA(TM) transdermal system, 2006)
2)  glaucoma (Prod Info DAYTRANA(TM) transdermal system, 2006) 
3)  hypersensitivity to methylphenidate or other components of the product (Prod Info DAYTRANA(TM) transdermal system,
4)  monoamine oxidase inhibitors, such as isocarboxazid, phenelzine, selegiline, tranylcypromine, within 14 days of
(Prod Info DAYTRANA(TM) transdermal system, 2006) 
5)  tics, motor (Prod Info DAYTRANA(TM) transdermal system, 2006) 
6)  Tourette's syndrome, family history or diagnosis (Prod Info DAYTRANA(TM) transdermal system, 2006) 

B)  Methylphenidate Hydrochloride 
1)  angina pectoris; may increase blood pressure or heart rate (Prod Info METADATE CD(TM) extended release oral capsules, 2008; Prod Info METADATE CD
(TM) extended release oral capsules, 2008) 
2)  cardiac arrhythmias; may increase blood pressure or heart rate (Prod Info METADATE CD(TM) extended release oral capsules, 2008; Prod Info METADATE 
CD(TM) extended release oral capsules, 2008) 
3)  fructose intolerance, glucose-galactose malabsorption, or sucrase-isomaltase insufficiency; contains sucrose (Metadate CD(TM)) (Prod
(TM) extended release oral capsules, 2008) 
4)  glaucoma (Prod Info METADATE CD(TM) extended release oral capsules, 2008; Prod Info RITALIN(R) oral tablets,
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tablets, 2006) 
5)  halogenated anesthetics; risk of sudden blood pressure increase during surgery, do not take on day of surgery (Metadate CD(TM)) (Prod Info
(TM) extended release oral capsules, 2008) 
6)  heart failure; may increase blood pressure or heart rate (Prod Info METADATE CD(TM) extended release oral capsules,
7)  hypersensitivity to methylphenidate or other components of the product (Prod Info METADATE CD(TM) extended
RITALIN(R) oral tablets, RITALIN-SR(R) sustained-release oral tablets, 2006) 
8)  hypertension, severe; may increase blood pressure (Prod Info METADATE CD(TM) extended release oral capsules, 2008; Prod Info METADATE
extended release oral capsules, 2008) 
9)  hyperthyroidism or thyrotoxicosis; may increase blood pressure or heart rate (Prod Info METADATE CD(TM) extended release oral capsules,
METADATE CD(TM) extended release oral capsules, 2008) 
10)  marked agitation, anxiety, and tension; may aggravate symptoms (Prod Info METADATE CD(TM) extended release oral capsules, 2008; Prod Info RITALIN
(R) oral tablets, RITALIN-SR(R) sustained-release oral tablets, 2006) 
11)  monoamine oxidase inhibitors, such as isocarboxazid, phenelzine, selegiline, tranylcypromine, within 14 days of administration; may cause
crisis (Prod Info METADATE CD(TM) extended release oral capsules, 2008; Prod Info RITALIN(R) oral tablets, RITALIN
2006) 
12)  myocardial infarction, recent; may increase blood pressure or heart rate (Prod Info METADATE CD(TM) extended release oral capsules,
METADATE CD(TM) extended release oral capsules, 2008) 
13)  tics, motor (Prod Info METADATE CD(TM) extended release oral capsules, 2008; Prod Info RITALIN(R) oral tablets,
tablets, 2006) 
14)  Tourette's syndrome, family history or diagnosis (Prod Info METADATE CD(TM) extended release oral capsules, 2008; Prod Info RITALIN(R)
RITALIN-SR(R) sustained-release oral tablets, 2006) 

 
 3.2   Precautions 

A)  Methylphenidate 
1)  history of drug dependence or alcoholism; abuse potential (Prod Info DAYTRANA(TM) transdermal system, 2006)
2)  cardiac abnormalities, structural; sudden death has been reported with CNS stimulant treatment (Prod Info DAYTRANA(TM) transdermal system,
3)  contact sensitization; may lead to future systemic sensitization or other systemic reactions when methylphenidate is taken via other routes (Prod Info 
DAYTRANA(TM) transdermal system, 2006) 
4)  depression, severe; should not be used to treat (Prod Info DAYTRANA(TM) transdermal system, 2006) 
5)  EEG abnormalities; may lower convulsive threshold (Prod Info DAYTRANA(TM) transdermal system, 2006) 
6)  external heat source exposure; increase release of drug from patch (Prod Info DAYTRANA(TM) transdermal system,
7)  fatigue states, normal; should not be used to prevent or treat (Prod Info DAYTRANA(TM) transdermal system, 2006)
8)  psychosis; may exacerbate symptoms of behavior disturbance and thought disorder (Prod Info DAYTRANA(TM)
9)  seizures, history of; may lower convulsive threshold (Prod Info DAYTRANA(TM) transdermal system, 2006) 
10)  underlying medical conditions that may be compromised by increases in blood pressure or heart rate such as pre
myocardial infarction, or hyperthyroidism (Prod Info DAYTRANA(TM) transdermal system, 2006) 

B)  Methylphenidate Hydrochloride 
1)  history of drug dependence or alcoholism; abuse potential (Prod Info RITALIN(R) oral tablets, RITALIN-SR(R) sustained
2)  bipolar disorder; risk of induction of a mixed/manic episode (Prod Info METADATE CD(TM) extended release oral
3)  cardiac abnormalities, structural or other heart problems; sudden death has been reported with CNS stimulant treatment (Prod Info RITALIN(R) oral tablets, 
RITALIN-SR(R) sustained-release oral tablets, 2006) 
4)  depression, severe; should not be used to treat (Prod Info RITALIN(R) oral tablets, RITALIN-SR(R) sustained-
5)  EEG abnormalities; may lower convulsive threshold (Prod Info RITALIN(R) oral tablets, RITALIN-SR(R) sustained
6)  fatigue states, normal; should not be used to prevent or treat (Prod Info RITALIN(R) oral tablets, RITALIN-SR(R) sustained
7)  psychosis; may exacerbate symptoms of behavior disturbance and thought disorder (Prod Info RITALIN(R) oral
tablets, 2006) 
8)  seizures, history of; may lower convulsive threshold (Prod Info RITALIN(R) oral tablets, RITALIN-SR(R) sustained
9)  underlying medical conditions that may be compromised by increases in blood pressure or heart rate such as pre
myocardial infarction, or hyperthyroidism (Prod Info RITALIN(R) oral tablets, RITALIN-SR(R) sustained-release oral tablets, 2006)

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Immunologic Effects 
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Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

Methylphenidate 

Methylphenidate Hydrochloride 

 
3.3.1.A   Methylphenidate 

Increased blood pressure 

Increased heart rate 

 
3.3.1.A.1   Increased blood pressure 

a)  Modest increases in systolic and diastolic blood pressure have been reported in studies. Use methylphenidate cautiously in patients whose 
underlying medical conditions (such as preexisting hypertension, heart failure, recent myocardial infarction, or hyperthyroidism) may be compromised 
with increases in blood pressure (Prod Info DAYTRANA(TM) transdermal system, 2006). 

 
3.3.1.A.2   Increased heart rate 

a)  Modest increases in heart rate have been reported in studies. Use methylphenidate cautiously in patients whose underlying medical conditions (such 
as preexisting hypertension, heart failure, recent myocardial infarction, or hyperthyroidism) may be compromised with increases in heart rate (Prod
DAYTRANA(TM) transdermal system, 2006). 

 
3.3.1.B   Methylphenidate Hydrochloride 

Angina 

Bradyarrhythmia 

Cardiorespiratory arrest 

Cerebral vasculitis 

Dead - sudden death 

Hypertension 

Myocardial infarction 

Premature beats 
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Raynaud's phenomenon 

Supraventricular tachycardia 

Tachyarrhythmia 

Ventricular premature beats 

 
3.3.1.B.1   Angina 

a)  Angina pectoris was reported during postmarketing experience with methylphenidate hydrochloride extended
extended-release oral tablets, 2008). 

 
3.3.1.B.2   Bradyarrhythmia 

a)  Bradycardia was reported during postmarketing experience with methylphenidate hydrochloride extended
extended-release oral tablets, 2008). 

 
3.3.1.B.3   Cardiorespiratory arrest 

a)  Adults 
1)  A 19-year-old male suffered full cardiopulmonary arrest after inhaling crushed methylphenidate tablets. He sustained severe hypoxic brain 
damage and subsequently developed fever, tachycardia, and elevated CK-MB concentrations. Echocardiography revealed left ventricular segmental
hypokinesis with low ejection fraction, consistent with a congestive cardiomyopathy or global myocardial ischemia. He died 16 hours later.
revealed cardiac lesions that were similar to catecholamine cardiomyopathy without the contraction bands. Concentrations of ritalinic
principal metabolite of methylphenidate) were 2 to 3 times the therapeutic concentrations upon admission and postmortem. Intranasal abuse
methylphenidate may be fatal (Massello & Carpenter, 1999). 

 
3.3.1.B.4   Cerebral vasculitis 

a)  Children 
1)  A case of cerebral vasculitis was reported in an 8-year-old boy who was taking methylphenidate 20 milligrams per day for hyperactivity and 
behavioral problems. A year and a half after he started the methylphenidate treatment, he suddenly had 3 episodes of paresthesias with increasing
intensity over a 4-month period. At the third episode, the paresthesias resulted in ataxia, dysmetria in the left hemibody, and dystonic movements
the left upper limb. Cerebral angiogram revealed bilateral complete occlusion of the posterior cerebral arteries distal to the origin of
arteries, indicating localized vasculitis. After discontinuing the methylphenidate treatment, he was free of symptoms (Schteinschnaider

 
3.3.1.B.5   Dead - sudden death 

a)  Incidence: rare 
b)  Adults 

1)  Sudden death, stroke, and myocardial infarction have occurred in adults taking usual doses of stimulant drugs. The role of stimulants in adult 
cases is unknown, however, adults have a greater likelihood than children of having serious structural cardiac abnormalities, cardiomyopathy, 
serious heart rhythm abnormalities, coronary artery disease, or other serious cardiac problems. Adults with cardiac abnormalities should not be 
treated with stimulant drugs. Perform a thorough history to determine if there is a family history of sudden death or ventricular arrhythmia and a 
physical exam to assess the existence of cardiac disease prior to prescribing these drugs to patients (Prod Info CONCERTA(R) extended
oral tablets, 2008). 

c)  Children and Adolescents - With Preexisting Cardiac Risk 
1)  Taking usual doses of stimulant drugs may cause sudden death in children and adolescents with
problems. Children or adolescents with known serious cardiac problems should not be treated with stimulant drugs. Perform a thorough history to 
determine if there is a family history of sudden death or ventricular arrhythmia and a physical exam to assess the existence of cardiac disease prior 
to prescribing these drugs to patients (Prod Info CONCERTA(R) extended-release oral tablets, 2008).

d)  Children and Adolescents - Healthy 
1)  A retrospective, case-controlled study examines the association between stimulant medication, including methylphenidate and unexplained 
sudden death in healthy children and adolescents. In a collection of data from state vital statistics and surveys across the United States, 564 cases 
of sudden death in children and adolescents between the ages of 7 to 19 years were matched and compared with 564 youngsters who died as 
passengers in motor vehicle accidents. The study determined that 1.8% (n=10) of youths who experienced
stimulant medication compared with only 0.4% (n=2) of youths in the motor vehicle accident group (odds ratio
p=0.02). Limitations to this study included the time lag between the youths stimulant medication use and when
of information regarding clinical diagnoses, inconsistent postmortem inquiry, and the exclusion of deaths in
stated that this finding should be considered when evaluating the overall risk and benefit of stimulant
(Gould et al, 2009). Given the limitations of this study, the U.S. Food and Drug Administration is unable
associated with stimulant medication (US Food and Drug Administration, 2009). 

 
3.3.1.B.6   Hypertension 

a)  Incidence: less than 1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Hypertension occurred in less than 1% of patients on methylphenidate hydrochloride extended-release in
trials (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 
c)  Modest increases in average blood pressure (about 2 to 4 mmHg) have been caused by the use of stimulant medications. Monitor patients for larger 
changes in blood pressure. Medical conditions that place patients at risk when blood pressure increases include those with preexisting hypertension,
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heart failure, recent myocardial infarction, or ventricular arrhythmia (Prod Info CONCERTA(R) extended-
d)  Adults 

1)  During a placebo-controlled, 7-week dose-titration study (n=401), adults taking methylphenidate hydrochloride extended
mg/day) had mean changes from baseline in standing blood pressure that ranged from 0.1 to 2.2 mmHg systolic and 
compared with 1.1 mmHg and -1.8 mmHg, respectively, for placebo treated patients. At the end of double
controlled, 5-week fixed-dose study (n=226), adults taking methylphenidate hydrochloride extended-
mean changes from baseline blood pressure of -1.2 mmHg systolic and 1.1 diastolic, compared with 
placebo treated patients (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 
2)  Since methylphenidate is not used as frequently in adults, there is little literature regarding the cardiovascular response in adults, particularly 
hypertensive adults. Methylphenidate has been shown to increase blood pressure in patients who are also taking tricyclic antidepressants 
(Flemenbaum, 1972a). 

e)  Children 
1)  Compared to placebo, systolic and diastolic blood pressure increased approximately 1 to 4 mmHg during the day in children on once daily or 3 
times a day methylphenidate. In a randomized, placebo-controlled trial of 177 adolescent subjects, mean increases of 0.7 mmHg systolic and 2.6 
mmHg diastolic above baseline blood pressures for subjects taking methylphenidate hydrochloride (up to 72 mg/day (1.4 mg/kg/day)) were
experienced compared to 0.7 mmHg systolic and 1.4 mmHg diastolic for patients receiving the placebo (Prod Info CONCERTA(R) extended
oral tablets, 2008). 

 
3.3.1.B.7   Myocardial infarction 

a)  Adults 
1)  Myocardial infarction, sudden deaths, and stroke have occurred in adults taking usual doses of stimulant drugs. The role of stimulants in adult 
cases is unknown, however, adults have a greater likelihood than children of having serious structural cardiac abnormalities, cardiomyopathy, 
serious heart rhythm abnormalities, coronary artery disease, or other serious cardiac problems. Adults with cardiac abnormalities should not be 
treated with stimulant drugs. Perform a thorough history to determine if there is a family history of sudden death or ventricular arrhythmia and a 
physical exam to assess the existence of cardiac disease prior to prescribing these drugs to patients (Prod Info CONCERTA(R) extended
oral tablets, 2008). 

 
3.3.1.B.8   Premature beats 

a)  Extrasystoles were reported during postmarketing experience with methylphenidate hydrochloride extended
extended-release oral tablets, 2008). 

 
3.3.1.B.9   Raynaud's phenomenon 

a)  Raynaud's phenomenon was reported during postmarketing experience with methylphenidate hydrochloride extended
CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.1.B.10   Supraventricular tachycardia 

a)  Supraventricular tachycardia was reported during postmarketing experience with methylphenidate hydrochloride extended
CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.1.B.11   Tachyarrhythmia 

a)  Summary 
1)  Compared to placebo, resting pulses increased approximately 2 to 6 beats per minute (bpm) during the day in children on once daily or 3 times a 
day methylphenidate. In a randomized, placebo-controlled trial of 177 adolescent subjects, mean increases of 5 bpm from baseline in resting
rate for subjects taking methylphenidate hydrochloride extended-release (up to 72 mg/day (1.4 mg/kg/day)) were experienced
for patients receiving the placebo. During a placebo-controlled, 7-week dose-titration study (n=401), adults taking
extended-release (36 to 108 mg/day) experienced dose-dependent mean increases of 3.9 to 9.8 bpm from baseline
with 2.7 bpm in the placebo group. In a second placebo-controlled, 5-week fixed-dose study (n=226), adults taking
extended-release (18, 36, and 72 mg/day) experienced mean changes from baseline in resting pulse of 3.6 bpm
bpm in the placebo group. Monitor patients for larger changes in heart rate. Medical conditions that place patients
include those with preexisting hypertension, heart failure, recent myocardial infarction, or ventricular
extended-release oral tablets, 2008). 

b)  Incidence: 4.8% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
c)  Adults 

1)  Tachycardia occurred in 4.8% of adult patients on methylphenidate hydrochloride extended-release (n=415) compared with 0% of patients on 
placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.1.B.12   Ventricular premature beats 

a)  Ventricular extrasystoles were reported during postmarketing experience with methylphenidate hydrochloride extended
CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.2   Dermatologic Effects 

Methylphenidate 

Methylphenidate Hydrochloride 
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3.3.2.A   Methylphenidate 

Contact dermatitis 

Erythema 

 
3.3.2.A.1   Contact dermatitis 

a)  Although, no cases of contact sensitization has occurred when transdermal methylphenidate is used as prescribed (for a total duration of no more 
than 9 hours and alternating application sites on the hip); contact sensitization may occur. However, contact dermatitis was not specifically assessed for 
in clinical effectiveness studies. Contact sensitization is characterized by erythema with intense local reaction (edema, papules, vesicles) that does
significantly improve within 2 days or spreads beyond the patch site. Diagnosis should be confirmed by appropriate diagnostic testing. Solely
not indicative of contact sensitization. Once a patient is sensitized to transdermal methylphenidate, administration by the oral
sensitization or other systemic reactions. Systemic reactions include flare-up of previous dermatitis or of prior
eruptions in previously unaffected skin; headache; fever; malaise; arthralgia; diarrhea; or vomiting. Patients who develop a contact sensitization to 
transdermal methylphenidate might not be able to take methylphenidate in any form (Prod Info DAYTRANA(TM) transdermal system, 2006).

1)  A study designed to provoke skin sensitization demonstrated transdermal methylphenidate to be an irritant and also a contact sensitizer. Patients 
were exposed continuously for 3 weeks, followed by a 2 week rest period, and the challenge/rechallenge. Transdermal methylphenidate was more 
irritating than both the placebo control and the saline control. At least 18 (13.5%) of subjects (n=133 in the challenge phase) were sensitized to
methylphenidate based on the results of the challenge and/or rechallenge phases of the study (Prod Info DAYTRANA(TM) transdermal system,
2006). 

 
3.3.2.A.2   Erythema 

a)  Erythema of no or minimal discomfort is a common adverse effect with the use of transdermal methylphenidate. During pivotal phase III clinical 
efficacy studies, the majority of subjects experienced minimal to definite erythema. In general, the erythema was not associated with interruption of 
therapy or discontinuation from treatment. If erythema is accompanied by intense local reaction (edema, papules, vesicles) that does not significantly
improve within 2 days or spreads beyond the patch site, then contact sensitization should be suspected. Evaluate further, if erythema, edema,
papules do not resolve or significantly reduce within 24 hours after patch removal (Prod Info DAYTRANA(TM) transdermal system,

 
3.3.2.B   Methylphenidate Hydrochloride 

Alopecia 

Erythema 

Erythroderma 

Generalized hyperhidrosis 

Rash 

 
3.3.2.B.1   Alopecia 

a)  Alopecia has been reported in postmarketing experience with methylphenidate hydrochloride extended
release oral tablets, 2008). 

 
3.3.2.B.2   Erythema 

a)  Erythema has been reported in postmarketing experience with methylphenidate hydrochloride extended
release oral tablets, 2008). 

 
3.3.2.B.3   Erythroderma 

a)  A case of a 73-year-old white female treated with 10 milligrams (mg) twice daily of methylphenidate for fatigue who developed exfoliative dermatitis 
has been reported (Weil, 1968). Two days after initiating therapy, the patient developed an itching RASH with BLISTERS which was accompanied by a 
fever. Discontinuation of the drug and treatment with antihistamines and prednisone resulted in resolution of the patient's dermatitis and fever.
reinstitution of the methylphenidate, the dermatitis reappeared and was again abolished upon discontinuing the drug.

 
3.3.2.B.4   Generalized hyperhidrosis 

a)  Incidence: 5.1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Hyperhidrosis has occurred in 5.1% of adult patients on methylphenidate hydrochloride extended
patients on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.2.B.5   Rash 
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a)  Incidence: less than 1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Rash and rash-macular have occurred in less than 1% of patients on methylphenidate hydrochloride in
(Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.3   Endocrine/Metabolic Effects 

Methylphenidate 

Methylphenidate Hydrochloride 

 
3.3.3.A   Methylphenidate 

Decreased body growth 

Weight decreased 

 
3.3.3.A.1   Decreased body growth 

a)  It is unknown if chronic use of stimulants, including methylphenidate, in children may cause suppression of growth (Prod Info DAYTRANA(TM) 
transdermal system, 2006). However, multiple studies identified growth suppression with oral methylphenidate (Mattes & Gittelman, 1983; Hollister, 
1980; Croche et al, 1979; Satterfield et al, 1979; Oettinger et al, 1977; McNutt et al, 1977; Gross, 1976; McNutt et al, 1976; Gross, 1976; Millichap &
Millichap, 1975; Safer et al, 1975; Safer & Allen, 1975; Safer et al, 1972; Eisenberg, 1972; Satterfield et al, 1979).

1)  Long-term treatment with oral methylphenidate, especially with doses greater than 20 milligrams (mg)/day, may result in some minor suppression 
of growth in some hyperactive children; however, the growth retarding effects appear transient, and overall stature would not be expected to be 
reduced with prolonged therapy in most children. The duration of growth suppression and the doses at which this occurs is unclear. Height and 
weight deficits after the first year of treatment may be offset by growth spurts in the second year of treatment. Interpretation of data in studies 
pertaining to the effects of stimulants on growth is complicated since methods of measuring growth vary greatly. However, long
have had a follow-up period ranging from 1 to 16 years have generally failed to demonstrate a significant effect on growth among children treated 
with CNS stimulants (Mattes & Gittelman, 1983; Hollister, 1980; Croche et al, 1979; Satterfield et al, 1979; Oettinger et al, 1977; McNutt et al, 1977;
Gross, 1976; McNutt et al, 1976; Gross, 1976; Millichap & Millichap, 1975; Safer et al, 1975; Safer & Allen, 1975; Safer et al, 1972;
1972). Investigators supporting the observation that methylphenidate can induce some growth suppression have suggested that
result from some disorder in growth hormone secretion. However, data evaluating this hypothesis have been conflicting (Schultz et
al, 1979; Barter & Kammer, 1978; Brown, 1977; Brown & Williams, 1976). It has also been suggested that, in children with
stimulants, the temporary deficit in height gain that occurs is related to ADHD-associated delayed maturation and not to the use
is associated with dysregulation of several neurotransmitter systems that may alter neuroendocrine function and result
al, 1998). 
2)  In 1 study, use of methylphenidate was shown to slightly diminish the response to growth hormone (GH) therapy in children with idiopathic GH 
deficiency (IGHD), but not those with idiopathic short stature (ISS). Methylphenidate therapy had a negative effect on the change in height, but the 
magnitude of the effect was small and the magnitude of the difference in the change in height between children with IGHD treated with 
methylphenidate and children with IGHD not treated with methylphenidate decreased with time (Rao et al, 1998).
3)  One study compared the growth of 63 hyperactive children, 29 received dextroamphetamine (median,
methylphenidate (median, 20 mg/day) and 14 received no medication. Height measurements were retrieved annually
years from student health records. Long-term administration of dextroamphetamine and methylphenidate demonstrated a
inhibition of growth when compared to the control group; however, when the mean percentile loss was extrapolated to
centimeters (cm), GROWTH SUPPRESSION was only minimal, 1.5 and 1 cm/year, respectively. Growth inhibition was only
greater than 20 mg/day of methylphenidate (Safer & Allen, 1973). A follow-up study demonstrated that rebound growth
the CNS stimulant during the summer months (Safer et al, 1975). 
4)  One study involving 72 hyperactive children found a statistically significant decrease in height after 1 year of methylphenidate therapy (loss of 
1.03 centimeters (cm)), but the initial first year height deficits were made up the second year by a greater than expected growth rate. The authors 
suggested the development of tolerance to growth suppression with prolonged treatment (Satterfield
growth with continued treatment was eluded to by another study (Gross, 1976). In this study of 60 children treated with methylphenidate (mean 
dose, 34 milligrams (mg)/day), no significant decrease in height was noticed during the first year and by the end of the follow
duration 5.1 years), the height was statistically greater than the predicted norms. 

 
3.3.3.A.2   Weight decreased 

a)  Incidence: 9% (Prod Info DAYTRANA(TM) transdermal system, 2006) 
b)  A decreased weight occurred in 9% of patients on transdermal methylphenidate compared with 0% of placebo treated patients during a
(n=183) (Prod Info DAYTRANA(TM) transdermal system, 2006). 

 
3.3.3.B   Methylphenidate Hydrochloride 

 
3.3.3.B.1   Decreased body growth 

a)  Children 
1)  Studies of children ages 7 to 10 years who were randomized to either methylphenidate or non-medication treatment groups over a 14 month time 

Page 16 of 82MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

ExhibitE.5, page 16

Case 3:09-cv-00080-TMB     Document 78-19      Filed 03/24/2010     Page 117 of 183



frame, and children ages 10 to 13 years in naturalistic subgroups of newly treated and non-medication treatment over a 36 month time frame 
indicate that children who are treated 7 days per week throughout the year experience slowing growth rates (on average a total of about 2 cm less 
growth in height and 2.7 kg less growth in weight over 3 years) without growth rebound during this development period. Monitor growth during 
treatment with stimulants (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 
2)  Long-term treatment with methylphenidate, especially with doses greater than 20 milligrams (mg)/day, may result in some minor suppression of 
growth in some hyperactive children; however, the growth retarding effects appear transient, and overall stature would not be expected to be 
reduced with prolonged therapy in most children. The duration of growth suppression and the doses at which this occurs is unclear. Height and 
weight deficits after the first year of treatment may be offset by growth spurts in the second year of treatment. Interpretation of data in studies 
pertaining to the effects of stimulants on growth is complicated since methods of measuring growth vary greatly. However, long
have had a follow-up period ranging from 1 to 16 years have generally failed to demonstrate a significant effect on growth among children treated 
with CNS stimulants (Mattes & Gittelman, 1983; Hollister, 1980; Croche et al, 1979; Satterfield et al, 1979; Oettinger et al, 1977; McNutt et al, 1977;
Gross, 1976; McNutt et al, 1976; Gross, 1976; Millichap & Millichap, 1975; Safer et al, 1975; Safer & Allen, 1975; Safer et al, 1972;
1972). Investigators supporting the observation that methylphenidate can induce some growth suppression have suggested that
result from some disorder in growth hormone secretion. However, data evaluating this hypothesis have been conflicting (Schultz et
al, 1979; Barter & Kammer, 1978; Brown, 1977; Brown & Williams, 1976). It has also been suggested that, in children with
stimulants, the temporary deficit in height gain that occurs is related to ADHD-associated delayed maturation and not to the use
is associated with dysregulation of several neurotransmitter systems that may alter neuroendocrine function and result
al, 1998). 
3)  In 1 study, use of methylphenidate was shown to slightly diminish the response to growth hormone (GH) therapy in children with idiopathic GH 
deficiency (IGHD), but not those with idiopathic short stature (ISS). Methylphenidate therapy had a negative effect on the change in height, but the 
magnitude of the effect was small and the magnitude of the difference in the change in height between children with IGHD treated with 
methylphenidate and children with IGHD not treated with methylphenidate decreased with time (Rao et al, 1998).
4)  One study compared the growth of 63 hyperactive children, 29 received dextroamphetamine (median,
methylphenidate (median, 20 mg/day) and 14 received no medication. Height measurements were retrieved annually
years from student health records. Long-term administration of dextroamphetamine and methylphenidate demonstrated a
inhibition of growth when compared to the control group; however, when the mean percentile loss was extrapolated to
centimeters (cm), GROWTH SUPPRESSION was only minimal, 1.5 and 1 cm/year, respectively. Growth inhibition was only
greater than 20 mg/day of methylphenidate (Safer & Allen, 1973). A follow-up study demonstrated that rebound growth
the CNS stimulant during the summer months (Safer et al, 1975). 
5)  One study involving 72 hyperactive children found a statistically significant decrease in height after 1 year of methylphenidate therapy (loss of 
1.03 centimeters (cm)), but the initial first year height deficits were made up the second year by a greater than expected growth rate. The authors 
suggested the development of tolerance to growth suppression with prolonged treatment (Satterfield
growth with continued treatment was eluded to by another study (Gross, 1976). In this study of 60 children treated with methylphenidate (mean 
dose, 34 milligrams (mg)/day), no significant decrease in height was noticed during the first year and by the end of the follow
duration 5.1 years), the height was statistically greater than the predicted norms. 

 
3.3.4   Gastrointestinal Effects 

Methylphenidate 

Methylphenidate Hydrochloride 

 
3.3.4.A   Methylphenidate 

Decrease in appetite 

Loss of appetite 

Nausea 

Vomiting 

 
3.3.4.A.1   Decrease in appetite 

a)  Incidence: 26% (Prod Info DAYTRANA(TM) transdermal system, 2006) 
b)  Decreased appetite occurred in 26% of patients on transdermal methylphenidate compared with 5% of placebo treated patients during a
study (n=183) (Prod Info DAYTRANA(TM) transdermal system, 2006). 

 
3.3.4.A.2   Loss of appetite 

a)  Incidence: 5% (Prod Info DAYTRANA(TM) transdermal system, 2006) 
b)  Anorexia occurred in 5% of patients on transdermal methylphenidate compared with 1% of placebo treated patients during a
(Prod Info DAYTRANA(TM) transdermal system, 2006). During an open-label study (n=191) of 40-month duration with transdermal
worn for 12 hours daily, anorexia occurred in 46% of subjects leading to a 4% discontinuation rate (Prod Info DAYTRANA(TM)
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2006). 
 
3.3.4.A.3   Nausea 

a)  Incidence: 12% (Prod Info DAYTRANA(TM) transdermal system, 2006) 
b)  Nausea occurred in 12% of patients on transdermal methylphenidate compared with 2% of placebo treated patients during a 7
(Prod Info DAYTRANA(TM) transdermal system, 2006). 

 
3.3.4.A.4   Vomiting 

a)  Incidence: 10% (Prod Info DAYTRANA(TM) transdermal system, 2006) 
b)  Vomiting occurred in 10% of patients on transdermal methylphenidate compared with 5% of placebo treated patients during a
(Prod Info DAYTRANA(TM) transdermal system, 2006). 

 
3.3.4.B   Methylphenidate Hydrochloride 

Constipation 

Decrease in appetite 

Gastrointestinal obstruction 

Indigestion 

Loss of appetite 

Nausea 

Stomach ache 

Upper abdominal pain 

Vomiting 

Xerostomia 

 
3.3.4.B.1   Constipation 

a)  Incidence: 1.4% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Constipation has been reported in 1.4% of adult patients on methylphenidate hydrochloride extended
patients on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.4.B.2   Decrease in appetite 

a)  Incidence: 25.3% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Decreased appetite has been reported in 25.3% of adult patients on methylphenidate hydrochloride extended
6.6% of patients on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended
2008). 

c)  In a direct, double-blind, crossover comparison of adverse effect profiles, both dextroamphetamine 0.15 milligram/kilogram (mg/kg) twice daily and 
methylphenidate 0.3 mg/kg twice daily were well-tolerated in 125 children with attention deficit disorder (mean age 8.7 years). The only adverse effects 
reported more frequently during drug therapy than at baseline were appetite suppression (both drugs) and insomnia (dextroamphetamine only). The 
mean severity of adverse effects was significantly higher in the dextroamphetamine group. However, only 1.6% of children in each group had to 
discontinue therapy because of adverse effects (Efron et al, 1997). 

 
3.3.4.B.3   Gastrointestinal obstruction 

a)  Rare cases of obstructive symptoms have been reported in patients with known gastrointestinal narrowing disorders and strictures in association with
the ingestion of drugs in nondeformable controlled-release formulations. This drug should only be used in patients who are able to swallow the
whole (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.4.B.4   Indigestion 

a)  Incidence: 2.2% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Indigestion has been reported in 2.2% of adult patients on methylphenidate hydrochloride extended
patients on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended
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3.3.4.B.5   Loss of appetite 

a)  Incidence: 1.7% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Anorexia has been reported in 1.7% of adult patients on methylphenidate hydrochloride extended-release (n=415)
placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended-

 
3.3.4.B.6   Nausea 

a)  Incidence: 12.8% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Nausea has been reported in 12.8% of adult patients on methylphenidate hydrochloride extended
patients on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.4.B.7   Stomach ache 

a)  Incidence: less than 1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Stomach discomfort occurred in less than 1% of patients on methylphenidate hydrochloride extended
clinical trials (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.4.B.8   Upper abdominal pain 

a)  Incidence: 5.9% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Children 

1)  Upper abdominal pain has been reported in 5.9% of children and adolescent patients on methylphenidate hydrochloride extended
(n=321) compared with 3.8% of patients on placebo (n=318), in 4 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended
release oral tablets, 2008). 

 
3.3.4.B.9   Vomiting 

a)  Incidence: 1.7%, adults; 2.8%, children (Prod Info CONCERTA(R) extended-release oral tablets, 2008)
b)  Adults 

1)  Vomiting has been reported in 1.7% of adult patients on methylphenidate hydrochloride extended
patients on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

c)  Children 
1)  Vomiting has been reported in 2.8% of children and adolescent patients on methylphenidate hydrochloride extended
with 1.6% of patients on placebo (n=318), in 4 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended
tablets, 2008). 

 
3.3.4.B.10   Xerostomia 

a)  Incidence: 14% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Dry mouth has been reported in 14% of adult patients on methylphenidate hydrochloride extended
patients on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Methylphenidate Hydrochloride 

Eosinophil count raised 

Leukopenia 

Pancytopenia 

Thrombocytopenia 

Thrombocytopenic purpura 

 
3.3.5.A.1   Eosinophil count raised 

a)  Methylphenidate abuse by the intravenous route can cause an eosinophilia (Hayashi et al, 1980). Absolute eosinophil counts ranged from 472 to
30,338. 

 
3.3.5.A.2   Leukopenia 

a)  Incidence: less than 1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Leukopenia occurred in less than 1% of patients on methylphenidate hydrochloride extended-release in
Leukopenia was also reported during open-label studies. Periodically monitor CBC, differential, and platelet counts during prolonged therapy (Prod Info
CONCERTA(R) extended-release oral tablets, 2008). 
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3.3.5.A.3   Pancytopenia 
a)  Pancytopenia was reported during postmarketing experience with methylphenidate hydrochloride extended
extended-release oral tablets, 2008). 

 
3.3.5.A.4   Thrombocytopenia 

a)  Thrombocytopenia was reported during postmarketing experience with methylphenidate hydrochloride extended
extended-release oral tablets, 2008). 

1)  Children 
a)  Thrombocytopenia was reported in a 10-year-old boy who received methylphenidate for attention deficit hyperactivity disorder. The patient 
had been treated with methylphenidate for 10 months when a routine blood count revealed thrombocytopenia. Blood counts returned to normal 
within 2 weeks of drug discontinuation (Kuperman et al, 2003). 

 
3.3.5.A.5   Thrombocytopenic purpura 

a)  Thrombocytopenic purpura was reported during postmarketing experience with methylphenidate hydrochloride extended
CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Methylphenidate Hydrochloride 

Autoimmune hepatitis 

Hepatotoxicity 

 
3.3.6.A.1   Autoimmune hepatitis 

a)  Autoimmune hepatitis occurred in a 57-year-old, asymptomatic Caucasian male 1 month following initiation of methylphenidate. The patient, who had 
a history of orthotopic liver transplantation secondary to chronic hepatitis C infection 4 years prior, was found to have sudden
chemistries during a routine scheduled follow-up. Baseline liver chemistries had been stable in the months prior to presentation. His
AST, ALT, and total bilirubin were 572 units/L, 338 units/L, and 2.7 mg/dL, respectively. Medications taken over the previous
venlafaxine, omeprazole, hydrochlorothiazide, fosinopril, and a multivitamin. Long-acting methylphenidate had been
presentation for impaired concentration and depressive symptoms. The patient denied alcohol abuse and use of
and did not have any fever, chills, abdominal pain, or urine discoloration. Physical examination revealed a
hepatosplenomegaly evident. No change in mental status or asterixis was found on neurological examination. Laboratory exam showed positive titers for 
anti-smooth muscle antibody (1:40) and antinuclear antibody (1:80), with a nucleolar pattern, and an elevated IgG of 1950 mg/dL, all of which had been 
normal at baseline. A liver biopsy showed severe lobular and periportal necroinflammatory infiltrate with predominant lymphocytes, plasma cells,
eosinophils, but lacking endothelialitis and bile duct damage. Subsequently, methylphenidate therapy was discontinued and liver
normalize. Besides methylphenidate, other prior medications were continued and prednisone 10 mg/day was added
chemistries returned to patient's approximate baseline values over the next few months, and a liver biopsy 1
improvement. Later, the patient was started on combination amphetamine/dextroamphetamine with no further
2007). 

 
3.3.6.A.2   Hepatotoxicity 

a)  Liver dysfunction is a rare side effect of methylphenidate. Intravenous abuse of methylphenidate was associated with hepatic injury consisting of 
marked elevations in bilirubin, SGOT and SGPT in a 19-year-old black woman. Hepatic biopsy revealed portal inflammation with lymphocytes, plasma 
cells and eosinophils. Focal collections of mononuclear cells with Kupffer cell hyperplasia was observed and acidophilic bodies were present. Upon
rechallenge with 20 milligrams (mg) intravenously (IV) methylphenidate (Ritalin(R)) twice daily for 2 days the patient again developed signs of
hepatotoxicity (Mehta et al, 1984). These data suggest the hepatotoxic potential of the drug when given IV in high

 
3.3.7   Immunologic Effects 

 
3.3.7.A   Methylphenidate Hydrochloride 

Anaphylaxis 

Angioedema 

Auricular dilatation 

Bullous eruption 

Generalized exfoliative dermatitis 

Generalized pruritus 
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Immune hypersensitivity reaction 

Nasopharyngitis 

 
3.3.7.A.1   Anaphylaxis 

a)  Hypersensitivity reactions such as anaphylactic reactions have been reported in postmarketing experience with methylphenidate hydrochloride
extended-release (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.7.A.2   Angioedema 

a)  Hypersensitivity reactions such as angioedema has been reported in postmarketing experience with methylphenidate hydrochloride extended
(Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.7.A.3   Auricular dilatation 

a)  Hypersensitivity reactions such as auricular swelling has been reported in postmarketing experience with methylphenidate hydrochloride extended
release (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.7.A.4   Bullous eruption 

a)  Hypersensitivity reactions such as bullous conditions have been reported in postmarketing experience with methylphenidate hydrochloride extended
release (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.7.A.5   Generalized exfoliative dermatitis 

a)  Hypersensitivity reactions such as exfoliative conditions have been reported in postmarketing experience with methylphenidate hydrochloride
extended-release (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.7.A.6   Generalized pruritus 

a)  Hypersensitivity reactions such as pruritus have been reported in postmarketing experience with methylphenidate hydrochloride extended
(Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.7.A.7   Immune hypersensitivity reaction 

a)  Hypersensitivity reactions to methylphenidate are rare in occurrence. However, 2 cases have been reported. In 1 case edema of the eyes was noted 
and in the other case erythema multiforme was described (Rothschild, 1972); (Weil, 1968). 

 
3.3.7.A.8   Nasopharyngitis 

a)  Incidence: 2.8% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Children 

1)  Nasopharyngitis has occurred in 2.8% of child and adolescent patients (n=321) on methylphenidate hydrochloride extended
compared with 2.2% of patients on placebo (n=318), in 4 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended
oral tablets, 2008). 

 
3.3.8   Musculoskeletal Effects 

Methylphenidate 

Methylphenidate Hydrochloride 

 
3.3.8.A   Methylphenidate 

 
3.3.8.A.1   Bone finding 

a)  Oral methylphenidate did not significantly affect BONE MINERAL DENSITY and BONE TURNOVER in children. In a study of 9 boys (age ranging 
from 3 to 10 years), who were treated with a mean dose of methylphenidate 10 milligrams for an average of 13 months for attention deficit hyperactivity 
disorder (ADHD), their bone mineral density (as measured by using dual photon absorptiometry), serum bone
for BONE MINERALIZATION), urinary deoxypyridinoline excretion (an indicator of BONE RESORPTION), and serum calcium and phosphate were not 
significantly different from boys of the control group (n=9). All the children in the treatment group were within their height percentile during the treatment
period (Lahat et al, 2000). 
b)  In a retrospective cohort study of 42 male and female children (between 7 and 16 years old), dental maturation was not comprised after an average 
dose of 30 milligrams (mg) of oral methylphenidate (MH) for a mean duration of 54 months. Inclusion criteria were administration of at least 20 mg/day of
MH for a minimum of 2 years at the time of panoramic radiograph. The gender-and age-matched control cohort consisted of those who were healthy
had not ingested any long-term medication. An oral, written, and radiographic review of gender- and age
outcome of the study was the dental age difference score, which was defined as dental age score for MH minus dental age score for control
The mean dental age score for MH subjects was approximately 6 months behind matched control subjects. However, when the median
compared, MH and control subjects were similar (p =0.27). Multiple regression demonstrated there were no difference in scores when
length of drug use were considered (Batterson et al, 2005). 
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3.3.8.B   Methylphenidate Hydrochloride 

Arthralgia 

Bone finding 

Muscle rigidity 

Muscle twitch 

Myalgia 

 
3.3.8.B.1   Arthralgia 

a)  Arthralgia has been reported in postmarketing experience with methylphenidate extended-release (Prod Info CONCERTA(R) extended
tablets, 2008). 

 
3.3.8.B.2   Bone finding 

a)  Children 
1)  Methylphenidate did not significantly affect bone mineral density and bone turnover in children. In a study of 9 boys (age ranging from 3 to 10 
years), who were treated with a mean dose of methylphenidate 10 milligrams for an average of 13 months for attention deficit hyperactivity disorder 
(ADHD), their bone mineral density (as measured by using dual photon absorptiometry), serum bone
bone mineralization), urinary deoxypyridinoline excretion (an indicator of bone resorption), and serum calcium and phosphate were not significantly
different from boys of the control group (n=9). All the children in the treatment group were within their height percentile during the treatment
(Lahat et al, 2000). 
2)  In a retrospective cohort study of 42 male and female children (between 7 and 16 years old), dental maturation was not comprised after an 
average dose of 30 milligrams (mg) of methylphenidate (MH) for a mean duration of 54 months. Inclusion criteria were administration of at least 20 
mg/day of MH for a minimum of 2 years at the time of panoramic radiograph. The gender-and age-matched control cohort consisted of those who 
were healthy and had not ingested any long-term medication. An oral, written, and radiographic review of gender
compared. The main outcome of the study was the dental age difference score, which was defined as dental age score for MH minus dental age 
score for control subjects. The mean dental age score for MH subjects was approximately 6 months behind matched control subjects. However, 
when the median differences were compared, MH and control subjects were similar (p =0.27). Multiple regression demonstrated there were no 
difference in scores when gender, age, or length of drug use were considered (Batterson et al, 2005).

 
3.3.8.B.3   Muscle rigidity 

a)  Incidence: 1.9% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Muscle tightness has occurred in 1.9% of adult patients on methylphenidate hydrochloride extended
patients on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.8.B.4   Muscle twitch 

a)  Muscle twitching has been reported in postmarketing experience with methylphenidate extended-release (Prod Info CONCERTA(R) extended
oral tablets, 2008). 

 
3.3.8.B.5   Myalgia 

a)  Myalgia has been reported in postmarketing experience with methylphenidate extended-release (Prod Info CONCERTA(R) extended
tablets, 2008). 

 
3.3.9   Neurologic Effects 

Methylphenidate 

Methylphenidate Hydrochloride 

 
3.3.9.A   Methylphenidate 

Headache 

Insomnia 

Lowered convulsive threshold 
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Tic 

 
3.3.9.A.1   Headache 

a)  During an open-label study (n=191) of 40-month duration with transdermal methylphenidate worn for 12 hours daily, headache occurred in 28% of
subjects(Prod Info DAYTRANA(TM) transdermal system, 2006) 

 
3.3.9.A.2   Insomnia 

a)  Incidence: 13% (Prod Info DAYTRANA(TM) transdermal system, 2006) 
b)  Insomnia occurred in 13% of patients on transdermal methylphenidate compared with 5% of placebo treated patients during a
(Prod Info DAYTRANA(TM) transdermal system, 2006). During an open-label study (n=191) of 40-month duration with transdermal
worn for 12 hours daily, insomnia occurred in 30% of subjects leading to a 4% discontinuation rate (Prod Info DAYTRANA(TM)
2006). 

 
3.3.9.A.3   Lowered convulsive threshold 

a)  There is some clinical evidence that methylphenidate may lower convulsive threshold in patients with are prior history of seizures, in patients with 
prior electroencephalogram (EEG) abnormalities in the absence of a history of seizures, and, very rarely, in patients without a history of seizures and
prior EEG evidence of seizures. Discontinue methylphenidate if seizures develop (Prod Info DAYTRANA(TM) transdermal system, 2006).

1)  Children with attention deficit hyperactive disorder (ADHD) who have normal electroencephalograms (EEG) have minimal risk for seizures should 
they receive stimulant therapy for ADHD (methylphenidate, dextroamphetamine, or combination amphetamine and dextroamphetamine (Adderall
(R)). However, children with epileptiform EEGs may have considerable risk for eventual seizure, although the occurrence of seizure may or may not 
be attributable to use of the stimulant. These conclusions were based on a study of 234 children without known epilepsy who were diagnosed with 
ADHD. All had EEGs prior to parental choosing of stimulant treatment or foregoing stimulant treatment for their children's ADHD. Overall, 36 
children (15.4%) demonstrated epileptiform abnormalities compared with 198 with normal EEGs. Of the 36 with abnormalities, 30 received stimulant 
treatment for ADHD. Three of the 30 who received stimulant therapy experienced seizures (p less than 0.03), including a 9
year-old male, and a 6-year-old male. The girl was treated uneventfully with methylphenidate for 12 months, then 2 months after withdrawal of 
methylphenidate experienced a 4-minute generalized tonic-clonic seizure. Her EEG had revealed a non
boys, the first experienced a 2-minute generalized tonic clonic seizure with focal onset 3 years after starting methylphenidate. The second boy had 
an episode at 10 months after initiation of methylphenidate; he was heard to fall and was unresponsive with upward eye deviation for 2 minutes. 
EEGs of both boys had shown rolandic spikes, a focal epileptiform abnormality. One child who had a normal EEG had a seizure 6 weeks after 
beginning methylphenidate (Hemmer et al, 2001). 

 
3.3.9.A.4   Tic 

a)  Incidence: 7% (Prod Info DAYTRANA(TM) transdermal system, 2006) 
b)  Tic occurred in 7% of patients on transdermal methylphenidate compared with 0% of placebo treated patients during a 7
Transdermal methylphenidate is contraindicated in patients with motor tics or with a family history or diagnosis of Tourette's syndrome
DAYTRANA(TM) transdermal system, 2006). 

1)  The incidence of TICS emergence was 7.8% in children treated with stimulant medication (methylphenidate, dextroamphetamine, or pemoline) 
for attention deficit hyperactivity disorder, based on a retrospective chart review (n=555). These stimulant medications were initiated only in children 
if they were free of tics and without a history of tics according to the practice of the settings in which the study was performed. Tics developed in 
8.3% of subjects treated with methylphenidate, 6.3% treated with dextroamphetamine, and 7.7% treated with pemoline. Onset of tics was
to dose or duration of stimulant therapy. Mean age of subjects was 11 years. A significant correlation occurred between younger age and
development of tics. As the authors noted, these children may have developed tics, regardless of treatment with the medications in question
et al, 2001). 
2)  Although stimulant therapy was suspected to exacerbate tics, long-term methylphenidate treatment in this study appeared to be safe and 
effective in children with attention-deficit hyperactivity disorder (ADHD) and chronic multiple tic disorder or Tourette's syndrome. In this 2
blinded, prospective, follow-up study, 32 children (age ranging from 6.1 and 11.9 years) received minimal effective doses of methylphenidate from a 
previous trial (mean 16.5 milligrams (mg), range=5 to 40 mg). The children were evaluated in a simulated classroom every 6 months for 2 years for 
their on-task, fidgeting, worksheet behaviors, and vocal and motor tic frequency. In almost every measure, tics were significantly worse at baseline 
than placebo (p ranging from less than 0.001 to 0.03). There was no difference in tic condition between placebo and methylphenidate. ADHD 
behaviors were not significantly different between baseline and placebo, whereas children spent significantly more time on task during the 
medication conditions than placebo (p less than 0.001). There was no significant difference between children's height and weight when compared to 
growth table values. Systolic blood pressure and heart rate were significantly increased (p=0.02 and 0.01, respectively), but were considered 
clinically insignificant. Although this study showed methylphenidate did not worsen tics in patients with ADHD and Tourette's syndrome, the 
possibility of individual exacerbation of tic cannot be ruled out (Gadow et al, 1999). In another study of 19 children with ADHD and Tourette's 
syndrome, abrupt withdrawal of methylphenidate and dextroamphetamine in long-term therapy DID NOT cause worsening of tic severity and 
frequency (Nolan et al, 1999). 
3)  Tourette's syndrome may be exacerbated or precipitated by the use of stimulant medications for the treatment of
children. Early signs of Tourette's syndrome or tics are difficult to distinguish from hyperactive and attention deficit disorder symptoms. Children may 
therefore mistakenly be treated with stimulant medications (dextroamphetamine, methylphenidate, pemoline). Stimulants may therefore exacerbate 
the severe motor and phonic tics requiring discontinuation of the stimulants and possible institution of haloperidol therapy. In patients diagnosed as 
having an attention deficit disorder, clinical evaluation for Tics and Tourette's Syndrome in the children and their families should precede the use of 
stimulant medication. In children with no symptoms of Tourette's syndrome but with a familial history, stimulants should be used very cautiously. The 
use of stimulants is contraindicated in children with Tourette's Syndrome. If tics occur during stimulant treatment, stimulant therapy should be
discontinued (Lowe et al, 1982). 
4)  Numerous case reports have demonstrated tics either starting or worsening after methylphenidate, pemoline or dextroamphetamine use. There 
is no correlation between stimulant dosages (high or low) or duration of treatment, and tic development. Tics have developed or worsened over 
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days, months, even years. Many of the patients who developed tics years later were within the age range where tics frequently begin spontaneously, 
so it is unknown if disease onset was independent of stimulant use. The highest risk for tic exacerbation appears to be in susceptible patients who 
are treated with stimulant medication early in life and/or for a long duration. Investigators have noted that in those patients without a prior
tics, discontinuing the stimulant decreased tic severity but did not necessarily completely resolve the condition (Price et al, 1986;
1985; Lowe et al, 1982); (Balhman, 1981)(Mitchell & Matthews, 1980; Bremness & Surerd, 1979; Pollack et al, 1977; Denckla
1974); (Myerhoff & Synder, 1973). 
5)  One group of investigators evaluated 1500 children who received methylphenidate in the treatment of minimal
incidence of tics following the drugs administration. The authors found that the incidence of tics developing or
The types of tics described included eyelid, facial muscle, head, jaw, neck, limb and trunk tics. The author
relation to dose or duration of therapy and that in most patients discontinuing the drug resulted in resolution of the tics (Denckla et al, 1976). In 
contrast, another study (Erenberg et al, 1985) found that stimulant medications aggravated existing tics in 13% to 33% of patients.

 
3.3.9.B   Methylphenidate Hydrochloride 

Akathisia 

Central nervous system finding 

Cerebrovascular accident 

Chorea 

Confusion 

Dizziness 

Dyskinesia 

Gilles de la Tourette's syndrome 

Headache 

Insomnia 

Lethargy 

Paresthesia 

Seizure 

Sleep disorder 

Somnolence 

Tension-type headache 

Tremor 

Vertigo 

 
3.3.9.B.1   Akathisia 

a)  Adults 
1)  Symptoms of akathisia occurred in a 46-year-old Caucasian female following initiation of methylphenidate. The woman, who had a history of 
recurrent type major depressive disorder, alcohol dependence in full sustained remission, nicotine dependence, COPD, multiple sclerosis, and 
multiple pulmonary eosinophilic granulomas, was prescribed oral methylphenidate 10 mg twice daily for the treatment of apathy. The patient was 
additionally receiving a complex regimen of medications, which included quetiapine. Although she experienced restlessness following the third dose 
of methylphenidate, she continued treatment. By the fifth day, she was restless, pacing, and felt like she wanted to crawl out of her skin. Taking 
clonazepam and diazepam (part of her regular regimen of medications) did not resolve the symptoms,
began experiencing tremors in her left arm. She presented to the emergency room where she was administered intramuscular benztropine, which 
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led to a prompt relief of symptoms. She was advised to discontinue methylphenidate and following discharge with a week's supply of oral 
benztropine, her symptoms did not recur. It was proposed that the addition of methylphenidate may have
symptoms, a potential side effect of quetiapine (Almeida et al, 2006). 

 
3.3.9.B.2   Central nervous system finding 

a)  Following administration of usual therapeutic doses in the treatment of minimal brain dysfunction/hyperkinesis, unusual behavioral and CNS reactions 
have been reported with the use of methylphenidate. Symptoms have included restlessness, behavior disturbances, babbling, talkativeness, visual
hallucinations, slurred speech, ataxia, vertigo, and uncontrollable facial and tongue movements (Lucas & Weiss, 1971; Sleator, 1975).
the drug usually results in subsiding of these reactions within a few days. 

 
3.3.9.B.3   Cerebrovascular accident 

a)  Adults 
1)  Stroke, sudden death, and myocardial infarction have occurred in adults taking usual doses of stimulant drugs. The role of stimulants in adult 
cases is unknown, however, adults have a greater likelihood than children of having serious structural cardiac abnormalities, cardiomyopathy, 
serious heart rhythm abnormalities, coronary artery disease, or other serious cardiac problems. Adults with cardiac abnormalities should not be 
treated with stimulant drugs (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.9.B.4   Chorea 

a)  Children 
1)  A case of chorea induced by methylphenidate in a 5-year-old boy receiving the drug for hyperactive behavior has been reported (Weiner et al, 
1978). The choreic disorder disappeared 2 months after methylphenidate was discontinued. 

 
3.3.9.B.5   Confusion 

a)  Incidence: 1.2% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Confusional state has occurred in 1.2% of adult patients on methylphenidate hydrochloride extended
patients on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.9.B.6   Dizziness 

a)  Incidence: 6.7%, adults; 1.9%, children (Prod Info CONCERTA(R) extended-release oral tablets, 2008).
b)  Adults 

1)  Dizziness occurred in 6.7% of adult patients on methylphenidate hydrochloride compared with 5.2% of adults on placebo, in 2 double
placebo-controlled clinical trials (n=627) (Prod Info CONCERTA(R) extended-release oral tablets, 2008).

c)  Children 
1)  Dizziness occurred in 1.9% of children and adolescent patients on methylphenidate hydrochloride extended
of patients on placebo (n=318), in 4 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.9.B.7   Dyskinesia 

a)  Dyskinesia was reported during postmarketing experience with methylphenidate hydrochloride extended
extended-release oral tablets, 2008). 

 
3.3.9.B.8   Gilles de la Tourette's syndrome 

a)  Incidence: 1 to 9% (Prod Info CONCERTA(R) extended-release oral tablets, 2008; Varley et al, 2001; Erenberg et al, 1985)
b)  Children 

1)  The cumulative incidence of onset of new tics was 9% in children after 27 months of treatment with methylphenidate hydrochloride extended
release in a long-term uncontrolled study (n=432) . The cumulative incidence of onset of new tics was 1% in children after treatment with 
methylphenidate hydrochloride extended-release for up to 9 months, in a uncontrolled study (n=682) (Prod Info CONCERTA(R) extended
oral tablets, 2008). 
2)  The incidence of tics emergence was 7.8% in children treated with stimulant medication (methylphenidate,
attention deficit hyperactivity disorder, based on a retrospective chart review (n=555). These stimulant
they were free of tics and without a history of tics according to the practice of the settings in which the study was performed. Tics developed in 8.3% 
of subjects treated with methylphenidate, 6.3% treated with dextroamphetamine, and 7.7% treated with pemoline. Onset of tics was unrelated to 
dose or duration of stimulant therapy. Mean age of subjects was 11 years. A significant correlation occurred between younger age and development 
of tics. As the authors noted, these children may have developed tics, regardless of treatment with the medications in question (Varley et al,
3)  Although stimulant therapy was suspected to exacerbate tics, long-term methylphenidate treatment in this
effective in children with attention-deficit hyperactivity disorder (ADHD) and chronic multiple tic disorder or
blinded, prospective, follow-up study, 32 children (age ranging from 6.1 and 11.9 years) received minimal
previous trial (mean 16.5 milligrams (mg), range=5 to 40 mg). The children were evaluated in a simulated classroom every 6 months for 2 years for 
their on-task, fidgeting, worksheet behaviors, and vocal and motor tic frequency. In almost every measure, tics were significantly worse at baseline 
than placebo (p ranging from less than 0.001 to 0.03). There was no difference in tic condition between placebo and methylphenidate. ADHD 
behaviors were not significantly different between baseline and placebo, whereas children spent significantly more time on task during the 
medication conditions than placebo (p less than 0.001). There was no significant difference between children's height and weight when compared to 
growth table values. Systolic blood pressure and heart rate were significantly increased (p=0.02 and 0.01, respectively), but were considered 
clinically insignificant. Although this study showed methylphenidate did not worsen tics in patients with ADHD and Tourette's syndrome, the 
possibility of individual exacerbation of tic cannot be ruled out (Gadow et al, 1999). In another study of 19 children with ADHD and Tourette's 
syndrome, abrupt withdrawal of methylphenidate and dextroamphetamine in long-term therapy DID NOT cause worsening of tic severity and 
frequency (Nolan et al, 1999). 
4)  One group of investigators evaluated 1500 children who received methylphenidate in the treatment of minimal
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incidence of tics following the drugs administration. The authors found that the incidence of tics developing or
The types of tics described included eyelid, facial muscle, head, jaw, neck, limb and trunk tics. The author
relation to dose or duration of therapy and that in most patients discontinuing the drug resulted in resolution of the tics (Denckla et al, 1976). In 
contrast, another study (Erenberg et al, 1985) found that stimulant medications aggravated existing tics in 13% to 33% of patients.
5)  Tourette's syndrome may be exacerbated or precipitated by the use of stimulant medications for the treatment of attention deficit disorders
children. Early signs of Tourette's syndrome or tics are difficult to distinguish from hyperactive and attention deficit disorder symptoms.
therefore mistakenly be treated with stimulant medications (dextroamphetamine, methylphenidate, pemoline). Stimulants may therefore
the severe motor and phonic tics requiring discontinuation of the stimulants and possible institution of haloperidol therapy. In
having an attention deficit disorder, clinical evaluation for Tics and Tourette's Syndrome in the children and their
stimulant medication. In children with no symptoms of Tourette's syndrome but with a familial history, stimulants
use of stimulants is contraindicated in children with Tourette's Syndrome. If tics occur during stimulant
discontinued (Lowe et al, 1982). 

c)  Numerous case reports have demonstrated tics either starting or worsening after methylphenidate, pemoline or dextroamphetamine use. There is no 
correlation between stimulant dosages (high or low) or duration of treatment, and tic development. Tics have developed or worsened over days, months, 
even years. Many of the patients who developed tics years later were within the age range where tics frequently begin spontaneously, so it is unknown if
disease onset was independent of stimulant use. The highest risk for tic exacerbation appears to be in susceptible patients who are treated with
stimulant medication early in life and/or for a long duration. Investigators have noted that in those patients without a prior history of
stimulant decreased tic severity but did not necessarily completely resolve the condition (Price et al, 1986; Erenberg
(Balhman, 1981)(Mitchell & Matthews, 1980; Bremness & Surerd, 1979; Pollack et al, 1977; Denckla et al,
1973). 

 
3.3.9.B.9   Headache 

a)  Incidence: 22.2%, adults (Prod Info CONCERTA(R) extended-release oral tablets, 2008); greater than 5%, children (Prod Info Ritalin(R) LA,
b)  Adults 

1)  Headache occurred in 22.2% of adult patients on methylphenidate hydrochloride extended-release (n=415) compared with 15.6% of patients on 
placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

c)  Children 
1)  In unpublished study data provided by the manufacturer involving children 6 to 12 years of age treated with long
(R) LA) for up to 4 weeks, insomnia and headache reportedly occurred in greater than 5% of patients (Prod Info Ritalin(R) LA, 2002).

 
3.3.9.B.10   Insomnia 

a)  Incidence: 4.3% to 12.3%, adults; (Prod Info CONCERTA(R) extended-release oral tablets, 2008)2.8%, children (Prod Info CONCERTA(R) extended
release oral tablets, 2008) 
b)  Adults 

1)  Insomnia has occurred in 12.3% of adult patients on methylphenidate hydrochloride extended-release (n=415) compared with 6.1% of patients 
on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended
2)  Initial insomnia has occurred in 4.3% of adult patients on methylphenidate hydrochloride extended
patients on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

c)  Children 
1)  Insomnia has occurred in 2.8% of child and adolescent patients extended-release (n=321) compared with 0.3% of patients on placebo (n=318), 
in 4 double-blind, placebo-controlled clinical trials(Prod Info CONCERTA(R) extended-release oral tablets, 2008).

 
3.3.9.B.11   Lethargy 

a)  Incidence: less than 1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Lethargy occurred in less than 1% of patients on methylphenidate hydrochloride extended-release, in double
trials (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.9.B.12   Paresthesia 

a)  Incidence: 1.2% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Paresthesia occurred in 1.2% of adult patients on methylphenidate hydrochloride extended-release compared with 0% of placebo treated 
patients, in 2 double-blind, placebo-controlled clinical trials (n=627) (Prod Info CONCERTA(R) extended

 
3.3.9.B.13   Seizure 

a)  For patients with a prior history of seizures, prior EEG abnormalities without seizures, and patients without a history of seizures and no prior EEG 
evidence of seizures, stimulants may lower the convulsive threshold. Discontinue methylphenidate hydrochloride use in the presence of seizures (Prod 
Info CONCERTA(R) extended-release oral tablets, 2008). 
b)  Convulsions and grand mal convulsions were reported during postmarketing experience (Prod Info CONCERTA(R) extended
2008). 
c)  Children 

1)  Children with attention deficit hyperactive disorder (ADHD) who have normal electroencephalograms (EEG) have minimal risk for seizures should 
they receive stimulant therapy for ADHD (methylphenidate, dextroamphetamine, or combination amphetamine and dextroamphetamine (Adderall
(R)). However, children with epileptiform EEGs may have considerable risk for eventual seizure, although the occurrence of seizure may or may not 
be attributable to use of the stimulant. These conclusions were based on a study of 234 children without known epilepsy who were diagnosed with 
ADHD. All had EEGs prior to parental choosing of stimulant treatment or foregoing stimulant treatment for their children's ADHD. Overall, 36 
children (15.4%) demonstrated epileptiform abnormalities compared with 198 with normal EEGs. Of the 36 with abnormalities, 30 received stimulant 
treatment for ADHD. Three of the 30 who received stimulant therapy experienced seizures (p less than 0.03), including a 9
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year-old male, and a 6-year-old male. The girl was treated uneventfully with methylphenidate for 12 months, then 2 months after withdrawal of 
methylphenidate experienced a 4-minute generalized tonic-clonic seizure. Her EEG had revealed a nonfocal epileptiform abnormality. Of the 2 boys, 
the first experienced a 2-minute generalized tonic clonic seizure with focal onset 3 years after starting methylphenidate. The second boy had an 
episode at 10 months after initiation of methylphenidate; he was heard to fall and was unresponsive with upward eye deviation for 2 minutes. EEGs 
of both boys had shown rolandic spikes, a focal epileptiform abnormality. One child who had a normal EEG had a seizure 6 weeks after beginning 
methylphenidate (Hemmer et al, 2001). 
2)  Use of methylphenidate appears to be safe and effective to treat attention deficit hyperactivity disorder (ADHD) in children with epilepsy who are 
seizure free, while receiving antiepileptic drugs, before starting methylphenidate therapy. However, caution is warranted for those children still 
having seizures while receiving antiepileptic drugs (Gross-Tsur et al, 1997). 

 
3.3.9.B.14   Sleep disorder 

a)  Incidence: less than 1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Sleep disorders have occurred in less than 1% of patients on methylphenidate hydrochloride extended
clinical trials (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.9.B.15   Somnolence 

a)  Incidence: less than 1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Somnolence occurred in less than 1% of patients on methylphenidate hydrochloride extended-release, in double
trials (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.9.B.16   Tension-type headache 

a)  Incidence: 1.2% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Tension headache occurred in 1.2% of adult patients on methylphenidate hydrochloride extended
treated patients, in 2 double-blind, placebo-controlled clinical trials (n=627) (Prod Info CONCERTA(R) extended

 
3.3.9.B.17   Tremor 

a)  Incidence: 2.7% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Tremor occurred in 2.7% of adult patients on methylphenidate hydrochloride extended-release (n=415) compared with 0.5% of patients on 
placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.9.B.18   Vertigo 

a)  Incidence: 1.7% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Vertigo has occurred in 1.7% of adult patients on methylphenidate hydrochloride extended-release (n=415) compared with 0% of patients on 
placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.10   Ophthalmic Effects 

Methylphenidate 

Methylphenidate Hydrochloride 

 
3.3.10.A   Methylphenidate 

Blurred vision 

Disorder of accommodation 

Visual disturbance 

 
3.3.10.A.1   Blurred vision 

a)  Blurring of vision has been reported (Prod Info DAYTRANA(TM) transdermal system, 2006). 
 
3.3.10.A.2   Disorder of accommodation 

a)  Difficulties with accommodation have been reported (Prod Info DAYTRANA(TM) transdermal system, 2006).
 
3.3.10.A.3   Visual disturbance 

a)  Incidence: rare (Prod Info DAYTRANA(TM) transdermal system, 2006) 
b)  Rarely, symptoms of visual disturbances have been experienced (Prod Info DAYTRANA(TM) transdermal system, 2006).
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3.3.10.B   Methylphenidate Hydrochloride 

Diplopia 

Dry eye 

Glaucoma 

Mydriasis 

Retinopathy 

Visual disturbance 

 
3.3.10.B.1   Diplopia 

a)  Diplopia was reported during postmarketing experience with methylphenidate hydrochloride extended
release oral tablets, 2008). 

 
3.3.10.B.2   Dry eye 

a)  Incidence: less than 1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Dry eyes have occurred in less than 1% of patients on methylphenidate hydrochloride extended-release during
clinical trials (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.10.B.3   Glaucoma 

a)  Use of methylphenidate in patients with glaucoma is contraindicated (Prod Info Ritalin (R), 2001a). However, it has been suggested that when used
cautiously in conjunction with glaucoma medications and regular ophthalmologic monitoring, particularly intraocular pressure measurements,
methylphenidate may be safe in patients with well-controlled, open-angle glaucoma (Bartlik & Harmon, 1997).

 
3.3.10.B.4   Mydriasis 

a)  Mydriasis was reported during postmarketing experience with methylphenidate hydrochloride extended
release oral tablets, 2008). 

 
3.3.10.B.5   Retinopathy 

a)  Intravenous abuse of methylphenidate can result in the development of retinopathy which is believed to be caused by the insoluble fillers, talc and 
cornstarch, filtering materials, and other contaminants acting as microemboli (Tse, 1980; Kresca, 1979). 

 
3.3.10.B.6   Visual disturbance 

a)  Incidence: 1.7% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Blurred vision has occurred in 1.7% of adult patients on methylphenidate hydrochloride extended
patients on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

c)  Stimulant treatment may cause blurred vision and difficulties with accommodation. Visual disturbances
experience (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.12   Psychiatric Effects 

Methylphenidate 

Methylphenidate Hydrochloride 

 
3.3.12.A   Methylphenidate 

Labile affect, Mild 

Mania 

Psychotic disorder 

 
3.3.12.A.1   Labile affect, Mild 
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a)  Incidence: 6% (Prod Info DAYTRANA(TM) transdermal system, 2006) 
b)  Mild affect lability occurred in 6% of patients on transdermal methylphenidate compared with 0% of patients on placebo during clinical
Of the 6 patients who experienced affect lability, symptoms were characterized as increased emotionally sensitive,
emotional lability, and intermittent emotional lability (Prod Info DAYTRANA(TM) transdermal system, 2006).

 
3.3.12.A.2   Mania 

a)  In a review of 49 randomized, controlled pediatric ADHD clinical trials involving pscyhostimulant medications (atomoxetine hydrochloride, 
methylphenidate hydrochloride, modafinil and dextromethylphenidate hydrochloride), the rate of psychosis/mania events in pediatric subjects receiving 
active drug was 1.48 (95% CI, 0.74 to 2.65) per 100 person-years, with no comparable adverse events recorded in the placebo group. A request from 
the US Food and Drug Administration to manufacturers of marketed ADHD drugs for submission of postmarketing case reports of psychosis or mania 
events between 2000 and 2005, yielded a total of 865 reports (pediatrics and adults) in which signs and/or symptoms of psychoses or mania were
reported. The majority of reports involved pediatric subjects, with almost half of the reports in children 10 years
of cases involving no prior history of similar psychiatric conditions. Visual and/or tactile sensations of insects, snakes, or worms were
reported. Positive rechallenge was reported for each of the psychostimulant medications (methylphenidate hydrochloride, atomoxetine
and mixed salts of a single entity amphetamine product) included in the analysis; and in many cases a strong temporal association
onset of psychiatric symptoms ranged from days to weeks, but in some cases it was months or years from the start of ADHD
onset (Mosholder et al, 2009). 

 
3.3.12.A.3   Psychotic disorder 

a)  In a review of 49 randomized, controlled pediatric ADHD clinical trials involving pscyhostimulant medications (atomoxetine hydrochloride, 
methylphenidate hydrochloride, modafinil and dextromethylphenidate hydrochloride), the rate of psychosis/mania events in pediatric subjects receiving 
active drug was 1.48 (95% CI, 0.74 to 2.65) per 100 person-years, with no comparable adverse events recorded in the placebo group. A request from 
the US Food and Drug Administration to manufacturers of marketed ADHD drugs for submission of postmarketing case reports of psychosis or mania 
events between 2000 and 2005, yielded a total of 865 reports (pediatrics and adults) in which signs and/or symptoms of psychoses or mania were
reported. The majority of reports involved pediatric subjects, with almost half of the reports in children 10 years
of cases involving no prior history of similar psychiatric conditions. Visual and/or tactile sensations of insects, snakes, or worms were
reported. Positive rechallenge was reported for each of the psychostimulant medications (methylphenidate hydrochloride, atomoxetine
and mixed salts of a single entity amphetamine product) included in the analysis; and in many cases a strong temporal association
onset of psychiatric symptoms ranged from days to weeks, but in some cases it was months or years from the start of ADHD
onset (Mosholder et al, 2009). 
b)  Exacerbation of psychosis (behavior disturbance and thought disorder) has occurred during clinical experience with methylphenidate
DAYTRANA(TM) transdermal system, 2006). 

 
3.3.12.B   Methylphenidate Hydrochloride 

Aggressive behavior 

Agitation 

Anxiety 

Bruxism 

Crying associated with mood 

Depression 

Disorientated 

Feeling angry 

Feeling nervous 

Irritability 

Mania 

Mood swings 

O/E - hypervigilance 

Obsessive-compulsive disorder 
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Psychotic disorder 

Reduced libido 

Restlessness 

Stuttering 

Tension 

 
3.3.12.B.1   Aggressive behavior 

a)  Incidence: 1.7% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Aggression has occurred in 1.7% of adult patients on methylphenidate hydrochloride extended-release (n=415) compared with 0.5% of patients 
on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.12.B.2   Agitation 

a)  Incidence: 2.2% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Agitation has occurred in 2.2% of adult patients on methylphenidate hydrochloride extended-release (n=415) compared with 0.5% of patients on 
placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.12.B.3   Anxiety 

a)  Incidence: 8.2% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Anxiety has occurred in 8.2% of adult patients on methylphenidate hydrochloride extended-release (n=415) compared with 2.4% of patients on 
placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.12.B.4   Bruxism 

a)  Incidence: 1.7% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Bruxism has occurred in 1.7% of adult patients on methylphenidate hydrochloride extended-release (n=415) compared with 0.5% of patients on 
placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.12.B.5   Crying associated with mood 

a)  Incidence: less than 1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Tearfulness has occurred in less than 1% of patients on methylphenidate hydrochloride extended-release in
trials (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.12.B.6   Depression 

a)  Incidence: 1.7% to 3.9% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Depression has occurred in 1.7% of adult patients on methylphenidate hydrochloride extended-release (n=415) compared with 0.9% of patients 
on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended
2)  Depressed mood has occurred in 3.9% of adult patients on methylphenidate hydrochloride extended
patients on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.12.B.7   Disorientated 

a)  Disorientation has been reported during postmarketing experience with methylphenidate hydrochloride extended
extended-release oral tablets, 2008). 

 
3.3.12.B.8   Feeling angry 

a)  Incidence: less than 1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Anger has occurred in less than 1% of patients on methylphenidate hydrochloride extended-release in
(Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.12.B.9   Feeling nervous 

a)  Incidence: 3.1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Nervousness has occurred in 8.2% of adult patients on methylphenidate hydrochloride extended-
on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.12.B.10   Irritability 

a)  Incidence: 5.8% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
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b)  Adults 
1)  Irritability has occurred in 5.8% of adult patients on methylphenidate hydrochloride extended-release (n=415) compared with 1.4% of patients on 
placebo (n=212), in 2 double-blind, placebo-controlled clinical trials . 

 
3.3.12.B.11   Mania 

a)  In a review of 49 randomized, controlled pediatric ADHD clinical trials involving pscyhostimulant medications (atomoxetine hydrochloride, 
methylphenidate hydrochloride, modafinil and dextromethylphenidate hydrochloride), the rate of psychosis/mania events in pediatric subjects receiving 
active drug was 1.48 (95% CI, 0.74 to 2.65) per 100 person-years, with no comparable adverse events recorded in the placebo group. A request from 
the US Food and Drug Administration to manufacturers of marketed ADHD drugs for submission of postmarketing case reports of psychosis or mania 
events between 2000 and 2005, yielded a total of 865 reports (pediatrics and adults) in which signs and/or symptoms of psychoses or mania were
reported. The majority of reports involved pediatric subjects, with almost half of the reports in children 10 years
of cases involving no prior history of similar psychiatric conditions. Visual and/or tactile sensations of insects, snakes, or worms were
reported. Positive rechallenge was reported for each of the psychostimulant medications (methylphenidate hydrochloride, atomoxetine
and mixed salts of a single entity amphetamine product) included in the analysis; and in many cases a strong temporal association
onset of psychiatric symptoms ranged from days to weeks, but in some cases it was months or years from the start of ADHD
onset (Mosholder et al, 2009). 
b)  Stimulants may induce mixed/manic episodes in patients with comorbid bipolar disorders. Exercise caution when using stimulants in
(Prod Info CONCERTA(R) extended-release oral tablets, 2008).  
c)  Stimulants may cause treatment-emergent psychotic or manic symptoms (eg, hallucinations, delusional thinking, mania) in patients without a history 
of mania or psychotic illness. In a pooled analysis of multiple short-term, placebo-controlled studies, these types of symptoms occurred in
0.1% of patients treated with stimulants (n=3482) compared with 0% in placebo treated patients (Prod Info CONCERTA(R)
tablets, 2008). 
d)  Methylphenidate was associated with mania in a 10-year-old boy who was treated for severe hyperactivity (Koehler
received increasing doses up to 45 milligrams (mg) daily, which resulted in manic episodes during the third week of treatment; withdrawal
resulted in improvement over 2 days and lithium carbonate therapy was initiated. This patient had a positive family history for

 
3.3.12.B.12   Mood swings 

a)  Incidence: less than 1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Mood swings have occurred in less than 1% of patients on methylphenidate hydrochloride extended-release in
clinical trials (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.12.B.13   O/E - hypervigilance 

a)  Incidence: less than 1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Hypervigilance has occurred in less than 1% of patients on methylphenidate hydrochloride extended-
clinical trials (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.12.B.14   Obsessive-compulsive disorder 

a)  High-dose methylphenidate was associated with obsessive-compulsive symptoms in a 10-year-old girl. The patient had a history of attention deficit
hyperactive disorder (ADHD), for which she was receiving methylphenidate (doses increased gradually to 90 mg/day), sertraline (50 mg nightly), and
clonidine (0.025 mg nightly). For 2 years, the child was uncontrollably stealing from peers, teachers, neighbors, and stores; she told her mother
was unable to control her urge to steal. The dose of methylphenidate was tapered to 30 mg/day. Her stealing became less
occasional basis. She was hospitalized so methylphenidate could be withdrawn under observation; sertraline was also
ADHD were observed after methylphenidate withdrawal; stealing episodes were further reduced. At 1-year follow
(Kotsopoulos & Spivak, 2001). 

 
3.3.12.B.15   Psychotic disorder 

a)  In a review of 49 randomized, controlled pediatric ADHD clinical trials involving pscyhostimulant medications (atomoxetine hydrochloride, 
methylphenidate hydrochloride, modafinil and dextromethylphenidate hydrochloride), the rate of psychosis/mania events in pediatric subjects receiving 
active drug was 1.48 (95% CI, 0.74 to 2.65) per 100 person-years, with no comparable adverse events recorded in the placebo group. A request from 
the US Food and Drug Administration to manufacturers of marketed ADHD drugs for submission of postmarketing case reports of psychosis or mania 
events between 2000 and 2005, yielded a total of 865 reports (pediatrics and adults) in which signs and/or symptoms of psychoses or mania were
reported. The majority of reports involved pediatric subjects, with almost half of the reports in children 10 years
of cases involving no prior history of similar psychiatric conditions. Visual and/or tactile sensations of insects, snakes, or worms were
reported. Positive rechallenge was reported for each of the psychostimulant medications (methylphenidate hydrochloride, atomoxetine
and mixed salts of a single entity amphetamine product) included in the analysis; and in many cases a strong temporal association
onset of psychiatric symptoms ranged from days to weeks, but in some cases it was months or years from the start of ADHD
onset (Mosholder et al, 2009). 
b)  Hallucinations have been reported during postmarketing experience with methylphenidate hydrochloride extended
extended-release oral tablets, 2008). 

 
3.3.12.B.16   Reduced libido 

a)  Incidence: 1.7% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Decreased libido has occurred in 1.7% of adult patients on methylphenidate hydrochloride extended
patients on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.12.B.17   Restlessness 

a)  Incidence: 3.1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
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b)  Adults 
1)  Restlessness has occurred in 3.1% of adult patients on methylphenidate hydrochloride extended
on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.12.B.18   Stuttering 

a)  Stuttering has been temporally associated with the use of pemoline (9.375 milligrams(mg)/day) and methylphenidate (5 mg/day) on 2 separate trials 
in a 3-year-old girl. The stuttering stopped with the discontinuation of each drug (Burd & Kerbeshian, 1991).

 
3.3.12.B.19   Tension 

a)  Incidence: 1.2% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Tension has occurred in 1.2% of adult patients on methylphenidate hydrochloride extended-release (n=415) compared with 0.5% of patients on 
placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended

 
3.3.13   Renal Effects 

 
3.3.13.A   Methylphenidate Hydrochloride 

 
3.3.13.A.1   Urogenital finding 

a)  Methylphenidate has been shown to increase urinary catecholamines. 
b)  Intravenous abuse of methylphenidate can result in the development of a foreign body granuloma in the kidneys due to the
cornstarch) contained in the tablets (Hahn, 1969). 

 
3.3.14   Reproductive Effects 

 
3.3.14.A   Methylphenidate Hydrochloride 

 
3.3.14.A.1   Erectile dysfunction 

a)  Incidence: less than 1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Erectile dysfunction has occurred in less than 1% of patients on methylphenidate hydrochloride in placebo
Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.15   Respiratory Effects 

Methylphenidate 

Methylphenidate Hydrochloride 

 
3.3.15.A   Methylphenidate 

Nasal congestion 

Nasopharyngitis 

 
3.3.15.A.1   Nasal congestion 

a)  Incidence: 6% (Prod Info DAYTRANA(TM) transdermal system, 2006) 
b)  Nasal congestion occurred in 6% of patients on transdermal methylphenidate compared with 1% of placebo treated patients during a
(n=183) (Prod Info DAYTRANA(TM) transdermal system, 2006). 

 
3.3.15.A.2   Nasopharyngitis 

a)  Incidence: 5% (Prod Info DAYTRANA(TM) transdermal system, 2006) 
b)  Nasopharyngitis occurred in 5% of patients on transdermal methylphenidate compared with 2% of placebo treated patients during a
(n=183) (Prod Info DAYTRANA(TM) transdermal system, 2006). 

 
3.3.15.B   Methylphenidate Hydrochloride 

Cough 

Dyspnea 

Respiratory finding 
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Upper respiratory infection 

 
3.3.15.B.1   Cough 

a)  Incidence: 1.9% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Children 

1)  Cough has occurred in 1.9% of children and adolescent patients on methylphenidate hydrochloride extended
0.3% of patients on placebo (n=318), in 4 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended
2008). 

 
3.3.15.B.2   Dyspnea 

a)  Incidence: less than 1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Dyspnea has occurred in less than 1% of patients on methylphenidate hydrochloride extended-release in
trials (Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.15.B.3   Respiratory finding 

a)  Pulmonary dysfunction associated with methylphenidate use is related to inappropriate parenteral administration. It has been shown that when drug
abusers dissolve methylphenidate tablets, which contain fillers such as talc, in water and then inject the resulting solution intravenously it has
potential to embolize in the lung and produce pulmonary dysfunction (Hahn et al, 1969). Also with intravenous abuse, there is evidence of
arterial hypertension and medial hypertrophy of muscular pulmonary arteries, including fibrous intimal proliferation in these
(Arnett, 1976). 

 
3.3.15.B.4   Upper respiratory infection 

a)  Incidence: 2.2% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Adults 

1)  Upper respiratory infections have occurred in 2.2% of adult patients on methylphenidate hydrochloride extended
0.9% of patients on placebo (n=212), in 2 double-blind, placebo-controlled clinical trials (Prod Info CONCERTA(R) extended
2008). 

 
3.3.16   Other 

Methylphenidate 

Methylphenidate Hydrochloride 

 
3.3.16.A   Methylphenidate 

Drug dependence 

Viral disease 

 
3.3.16.A.1   Drug dependence 

a)  Marked tolerance and psychological dependence with varying degrees of abnormal behavior have been experienced in patients who chronically 
abused methylphenidate. Frank psychotic episodes can occur, particularly with parenteral abuse. Risk factors are a history of drug dependence or 
alcoholism. Withdrawing methylphenidate in a patient who has abused it may lead to severe depression. Withdrawal following chronic therapeutic use 
may unmask symptoms of the underlying disorder that may require follow-up (Prod Info DAYTRANA(TM) transdermal system, 2006)

1)  Among children with attention deficit disorder treated with methylphenidate, no strong conclusive evidence exists correlating the long
methylphenidate with the occurrence of adult drug abuse. 
2)  Ingestion of high doses (doses above those normally recommended) of methylphenidate for extended periods of
the euphoric effect and psychological dependence. Dependence on methylphenidate may be characterized as
degrees of abnormal behavior. Intravenous administration of methylphenidate has been reported to produce dependence
of 30 to 100 milligrams (mg)/day for 14 days. Severe depression and amphetamine-like withdrawal symptoms including
belligerence, anxiety, muscular aches, chills, tremors, sleep disturbances, lethargy, exhaustion, and suicidal
methylphenidate withdrawal. Withdrawal therapy usually consists of adjunctive neuroleptic and/or antidepressant therapy
gradual methylphenidate withdrawal. The gradual tapering of methylphenidate doses in dependent individuals may not altered
duration of withdrawal symptoms. Further studies are needed to justify any advantage of gradual over abrupt drug withdrawal.
this drug may result in toxic psychosis. Multiple organ failure including hepatic, renal, pancreatic, and pulmonary toxicity
intravenous or intra-arterial injection of crushed methylphenidate tablets (Keeley & Licht, 1985; Stecyk, 1985; Anon,
Gunby, 1979; Extein, 1978; Spensley, 1972; Spensley & Rockwell, 1972; AtLee, 1972; Lindell et al, 1972; Sugar et
1970). 

 
3.3.16.A.2   Viral disease 

a)  During an open-label study (n=191) of 40 months duration with transdermal methylphenidate worn for 12 hours daily, viral infection occurred in 28%
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of subjects (Prod Info DAYTRANA(TM) transdermal system, 2006). 
 
3.3.16.B   Methylphenidate Hydrochloride 

Drug dependence 

Drug tolerance - finding 

Fatigue 

Fever 

 
3.3.16.B.1   Drug dependence 

a)  Methylphenidate hydrochloride should be given cautiously to patients with a history of drug dependence or alcoholism. Chronic abusive use can lead 
to marked tolerance and psychological dependence, with varying degrees of abnormal behavior (Prod Info CONCERTA(R) extended
tablets, 2008). 
b)  Among children with attention deficit disorder treated with methylphenidate, no strong conclusive evidence
methylphenidate with the occurrence of adult drug abuse. 
c)  Ingestion of high doses (doses above those normally recommended) of methylphenidate for extended periods of time may result in tolerance to the 
euphoric effect and psychological dependence. Dependence on methylphenidate may be characterized as compulsive drug use and varying degrees of 
abnormal behavior. Intravenous administration of methylphenidate has been reported to produce dependence in patients receiving doses of 30 to 100 
milligrams (mg)/day for 14 days. Severe depression and amphetamine-like withdrawal symptoms including irritability, boisterousness, belligerence, 
anxiety, muscular aches, chills, tremors, sleep disturbances, lethargy, exhaustion, and suicidal ideations may occur during methylphenidate withdrawal.
Withdrawal therapy usually consists of adjunctive neuroleptic and/or antidepressant therapy along with abrupt or gradual methylphenidate
The gradual tapering of methylphenidate doses in dependent individuals may not altered the severity or duration of withdrawal
studies are needed to justify any advantage of gradual over abrupt drug withdrawal. Chronic ingestion of this drug may result in
organ failure including hepatic, renal, pancreatic, and pulmonary toxicity may occur following intravenous or
methylphenidate tablets (Keeley & Licht, 1985; Stecyk, 1985; Anon, 1985; Hodding et al, 1980; Gunby, 1979;
Rockwell, 1972; AtLee, 1972; Lindell et al, 1972; Sugar et al, 1971; Hopkins & Taylor, 1970). 

 
3.3.16.B.2   Drug tolerance - finding 

a)  Two double-blind, randomized, crossover trials evaluating the effectiveness of various drug delivery profiles of methylphenidate demonstrated acute 
tolerance to methylphenidate may exist in the treatment of children with attention deficit hyperactivity disorder (ADHD). In Study I (n=38), three
methylphenidate delivery patterns (twice-daily, flat, and ascending) and placebo were compared. The twice
methylphenidate was designed to produce typical school day peak and trough concentrations. The flat regimen was intended to provide an initial peak
followed by a uniform methylphenidate concentration throughout the day. The ascending regimen produced an increasing methylphenidate level from a
low-drug concentration early in the morning to a high-drug concentration by the end of the day. The flat delivery pattern was significantly less
for measures of efficacy than the twice daily regimen in the afternoon, which suggests that acute tolerance to sustained
may be emerging throughout the day. In Study II, 32 children were assigned three treatments profiles (three
the timing of the middle bolus of the three-times daily regimen was either 9:30 am (tid-am) or 1:30 pm (tid
increases in efficacy were measured in the tid-am regimen after the second dose compared with large increases in
following the second dose. Following the administration of the third bolus dose in each regimen, a larger increase
regimen compared with small increases in efficacy for the tid-pm regimen. The interpretation of these patterns suggests a consistency with the tolerance 
hypothesis. The results of Study I and Study II support the hypothesis that acute tolerance may contribute to the reduced efficacy of sustained
drug delivery compared with immediate-release drug delivery of methylphenidate (Swanson et al, 1999).

 
3.3.16.B.3   Fatigue 

a)  Incidence: less than 1% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Fatigue has occurred in less than 1% of patients on methylphenidate hydrochloride extended-release in
(Prod Info CONCERTA(R) extended-release oral tablets, 2008). 

 
3.3.16.B.4   Fever 

a)  Incidence: 2.2% (Prod Info CONCERTA(R) extended-release oral tablets, 2008) 
b)  Children 

1)  Pyrexia has occurred in 2.2% of child and adolescent patients on methylphenidate hydrochloride extended release (n=321) compared with 0.9% 
of patients on placebo (n=318), in 4 double-blind, placebo-controlled clinical trials in placebo-controlled, double
CONCERTA(R) extended-release oral tablets, 2008). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info Concerta(R), 2001) (All Trimesters)

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) and there are no controlled studies in women or
studies in women and animals are not available. Drugs should be given only if the potential benefit justifies the potential risk to the

2)  Australian Drug Evaluation Committee's (ADEC) Category: B2 (Batagol, 1999) 
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a)  Drugs which have been taken by only a limited number of pregnant women and women of childbearing age, without an increase in the frequency of 
malformation or other direct or indirect harmful effects on the human fetus having been observed. Studies in animals are inadequate or may be lacking, but
available data show no evidence of an increased occurrence of fetal damage. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Unknown 
4)  Clinical Management 

a)  Although a causal relationship between methylphenidate and teratogenic effects has not been found, the safe use of methylphenidate during pregnancy 
has yet to be confirmed. Until additional data are available, caution should be exercised with the use of methylphenidate in pregnant

5)  Literature Reports 
a)  No human studies of pregnancy outcomes after exposure to methylphenidate have been published and there are few reports of outcomes after 
inadvertent exposure during pregnancy. Adequate studies to establish safe use of methylphenidate during pregnancy have not been conducted (Prod Info
Concerta(R), 2001). One source describes a series of women (n=11) who used methylphenidate (dose unspecified) during the first 4 months of pregnancy;
no birth defects or other abnormalities were reported in any of the infants and all 11 were considered normal (Heinonen et al, 1977). A later
al, 1993) discussed the outcomes of another 38 women who used methylphenidate during pregnancy. Although infants in these reports
be premature, growth retarded, and to show signs of neonatal withdrawal, no increase in congenital abnormalities was
small that no pattern or estimate of risk can be determined at this time. 

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk when used during breastfeeding. Weigh the 
potential benefits of drug treatment against potential risks before prescribing this drug during breastfeeding. 

2)  Clinical Management 
a)  It is not known whether methylpheidate is excreted into human breast milk and the potential for adverse effects in the nursing infant from exposure to the
drug are unknown. Given the drug's low molecular weight of approximately 270, transfer into milk would be expected.

3)  Literature Reports 
a)  No reports describing the use of methylphenidate during human lactation or measuring the amount, if any, of the drug detected in milk have been

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Intravenous Admixtures 

 
3.5.1   Drug-Drug Combinations 

Amitriptyline 

Amoxapine 

Brofaromine 

Carbamazepine 

Citalopram 

Clomipramine 

Clorgyline 

Clovoxamine 

Desipramine 

Dicumarol 

Dothiepin 

Doxepin 

Escitalopram 
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Femoxetine 

Fluoxetine 

Fluvoxamine 

Furazolidone 

Imipramine 

Iproniazid 

Isocarboxazid 

Lazabemide 

Linezolid 

Lofepramine 

Moclobemide 

Nefazodone 

Nialamide 

Nortriptyline 

Opipramol 

Pargyline 

Paroxetine 

Phenelzine 

Phenobarbital 

Phenytoin 

Primidone 

Procarbazine 

Protriptyline 

Rasagiline 

Selegiline 

Sertraline 

Toloxatone 

Tranylcypromine 
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Trimipramine 

Tyrosine 

Warfarin 

Zimeldine 

 
3.5.1.A   Amitriptyline 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.B   Amoxapine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
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2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.C   Brofaromine 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Coadministration of methylphenidate and a monoamine oxidase inhibitor may result in hypertensive crisis, which is characterized by symptoms 
such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis associated with monoamine oxidase inhibitors has been fatal (Prod 
Info Concerta(TM), 2000). The concomitant administration of methylphenidate with monoamine oxidase inhibitors is contraindicated. If methylphenidate
be initiated, the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days (Prod Info DAYTRANA(TM) transdermal system,
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and methylphenidate is contraindicated. If methylphenidate is to be initiated, 
the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.D   Carbamazepine 

1)  Interaction Effect: loss of methylphenidate efficacy 
2)  Summary: Two case reports describe the loss of methylphenidate efficacy after carbamazepine therapy was introduced. Carbamazepine is an
cytochrome P450 enzymes, a pathway involved in methylphenidate metabolism. Although methylphenidate plasma concentrations are not
measured, they may be helpful in patients receiving carbamazepine who are showing no benefits or side effects from
Schaller & Behar, 1999a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Clinicians should monitor patient response to methylphenidate therapy when carbamazepine is initiated. Monitoring of plasma
methylphenidate levels may also be helpful. Doses of methylphenidate may need to be increased to maintain efficacy.
7)  Probable Mechanism: induction by carbamazepine of cytochrome P450 3A4-mediated methylphenidate metabolism
8)  Literature Reports 

a)  A 7-year-old male with severe mental retardation and attention deficit disorder was failing to respond to methylphenidate 20 mg every four hours and 
thiothixene 10 mg daily. Other drug therapy included carbamazepine 1000 mg daily to control grand mal epilepsy. After five days of confirmed 
medication compliance, plasma levels of methylphenidate were measured two hours after the morning dose. No trace of either psychotropic agent or of 
their metabolites could be found. Doses were increased to methylphenidate 30 mg every four hours and thiothixene 20 mg daily with no evidence of 
efficacy or side effects. Both agents were then discontinued (Behar et al, 1998).  
b)  Attention deficit/hyperactivity disorder (ADHD) was being treated with methylphenidate 20 mg three times daily in a
mood lability and significant impulsivity, carbamazepine was introduced at 200 mg daily. The strict two-hour peak
serum level was 5.3 ng/mL (normal range 5 to 20 ng/mL) at this time. ADHD symptoms began to worsen as the
800 mg daily. Six weeks after the start of combination therapy, the patient's methylphenidate and ritalinic
decreased to 4.2 ng/mL. A month later, the carbamazepine dose was increased to 1000 mg daily with a steady
an increase in her methylphenidate dose to 35 mg three times daily, her methylphenidate and ritalinic acid peak level had further decreased to 2.4 
ng/mL. After another two months, her carbamazepine dose was 1200 mg daily with a steady-state blood level of 11.5 mcg/mL, and methylphenidate was 
increased to 60 mg three times daily to regain the benefit from the drug that she had experienced before the initiation of carbamazepine (Schaller &
Behar, 1999).  

 
3.5.1.E   Citalopram 

1)  Interaction Effect: increased selective serotonin reuptake inhibitor plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism
(SSRIs). Downward dose adjustments of the SSRI may be necessary when it is used concurrently with methylphenidate. Additionally, when initiating or 
discontinuing methylphenidate, the SSRI dose may need to be adjusted as needed (Prod Info METADATE CD(R) extended
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing methylphenidate to patients who take an selective serotonin reuptake inhibitor (SSRI). Concomitant 
use of methylphenidate and an SSRI may cause elevated SSRI plasma concentrations. Consider a decrease in the dose of SSRI when these agents are 
coadministered. Additionally, consider adjusting the SSRI dose if necessary when initiating or discontinuing methylphenidate therapy (Prod Info METADATE
CD(R) extended-release oral capsules, 2007). 
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7)  Probable Mechanism: inhibition of selective serotonin reuptake inhibitor metabolism by methylphenidate 
 
3.5.1.F   Clomipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.G   Clorgyline 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Coadministration of methylphenidate and a monoamine oxidase inhibitor may result in hypertensive crisis, which is characterized by symptoms 
such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis associated with monoamine oxidase inhibitors has been fatal (Prod 
Info Concerta(TM), 2000). The concomitant administration of methylphenidate with monoamine oxidase inhibitors is contraindicated. If methylphenidate
be initiated, the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days (Prod Info DAYTRANA(TM) transdermal system,
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and methylphenidate is contraindicated. If methylphenidate is to be initiated, 
the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.H   Clovoxamine 

1)  Interaction Effect: increased selective serotonin reuptake inhibitor plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism
(SSRIs). Downward dose adjustments of the SSRI may be necessary when it is used concurrently with methylphenidate. Additionally, when initiating or 
discontinuing methylphenidate, the SSRI dose may need to be adjusted as needed (Prod Info METADATE CD(R) extended
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing methylphenidate to patients who take an selective serotonin reuptake inhibitor (SSRI). Concomitant 
use of methylphenidate and an SSRI may cause elevated SSRI plasma concentrations. Consider a decrease in the dose of SSRI when these agents are 
coadministered. Additionally, consider adjusting the SSRI dose if necessary when initiating or discontinuing methylphenidate therapy (Prod Info METADATE
CD(R) extended-release oral capsules, 2007). 
7)  Probable Mechanism: inhibition of selective serotonin reuptake inhibitor metabolism by methylphenidate 

 
3.5.1.I   Desipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
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from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.J   Dicumarol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Methylphenidate may increase the hypoprothrombinemic effect of dicumarol (Prod Info Dicumarol, 1995). Human pharmacologic
demonstrated that methylphenidate may inhibit the metabolism of coumarin anticoagulants, such as dicumarol. Downward dose adjustments
may be necessary when it is used concurrently with methylphenidate. Additionally, coagulation times should be closely
discontinuing methylphenidate, and should be reassessed periodically during concurrent therapy. Dicumarol dose
order to maintain the desired level of anticoagulation (Prod Info DAYTRANA(TM) transdermal system, 2006).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of methylphenidate and dicumarol may increase dicumarol levels due to inhibition of dicumarol metabolism by 
methylphenidate. In patients receiving oral anticoagulant therapy, the prothrombin time ratio or international normalized ratio (INR) should be closely 
monitored with the addition and withdrawal of treatment with methylphenidate, and should be reassessed periodically during concurrent therapy. Adjustments 
of the dicumarol dose may be necessary in order to maintain the desired level of anticoagulation. 
7)  Probable Mechanism: inhibition of dicumarol metabolism 

 
3.5.1.K   Dothiepin 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
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amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.L   Doxepin 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.M   Escitalopram 

1)  Interaction Effect: increased selective serotonin reuptake inhibitor plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism
(SSRIs). Downward dose adjustments of the SSRI may be necessary when it is used concurrently with methylphenidate. Additionally, when initiating or 
discontinuing methylphenidate, the SSRI dose may need to be adjusted as needed (Prod Info METADATE CD(R) extended
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing methylphenidate to patients who take an selective serotonin reuptake inhibitor (SSRI). Concomitant 
use of methylphenidate and an SSRI may cause elevated SSRI plasma concentrations. Consider a decrease in the dose of SSRI when these agents are 
coadministered. Additionally, consider adjusting the SSRI dose if necessary when initiating or discontinuing methylphenidate therapy (Prod Info METADATE
CD(R) extended-release oral capsules, 2007). 
7)  Probable Mechanism: inhibition of selective serotonin reuptake inhibitor metabolism by methylphenidate 

 
3.5.1.N   Femoxetine 
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1)  Interaction Effect: increased selective serotonin reuptake inhibitor plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism
(SSRIs). Downward dose adjustments of the SSRI may be necessary when it is used concurrently with methylphenidate. Additionally, when initiating or 
discontinuing methylphenidate, the SSRI dose may need to be adjusted as needed (Prod Info METADATE CD(R) extended
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing methylphenidate to patients who take an selective serotonin reuptake inhibitor (SSRI). Concomitant 
use of methylphenidate and an SSRI may cause elevated SSRI plasma concentrations. Consider a decrease in the dose of SSRI when these agents are 
coadministered. Additionally, consider adjusting the SSRI dose if necessary when initiating or discontinuing methylphenidate therapy (Prod Info METADATE
CD(R) extended-release oral capsules, 2007). 
7)  Probable Mechanism: inhibition of selective serotonin reuptake inhibitor metabolism by methylphenidate 

 
3.5.1.O   Fluoxetine 

1)  Interaction Effect: increased selective serotonin reuptake inhibitor plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism
(SSRIs). Downward dose adjustments of the SSRI may be necessary when it is used concurrently with methylphenidate. Additionally, when initiating or 
discontinuing methylphenidate, the SSRI dose may need to be adjusted as needed (Prod Info METADATE CD(R) extended
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing methylphenidate to patients who take an selective serotonin reuptake inhibitor (SSRI). Concomitant 
use of methylphenidate and an SSRI may cause elevated SSRI plasma concentrations. Consider a decrease in the dose of SSRI when these agents are 
coadministered. Additionally, consider adjusting the SSRI dose if necessary when initiating or discontinuing methylphenidate therapy (Prod Info METADATE
CD(R) extended-release oral capsules, 2007). 
7)  Probable Mechanism: inhibition of selective serotonin reuptake inhibitor metabolism by methylphenidate 

 
3.5.1.P   Fluvoxamine 

1)  Interaction Effect: increased selective serotonin reuptake inhibitor plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism
(SSRIs). Downward dose adjustments of the SSRI may be necessary when it is used concurrently with methylphenidate. Additionally, when initiating or 
discontinuing methylphenidate, the SSRI dose may need to be adjusted as needed (Prod Info METADATE CD(R) extended
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing methylphenidate to patients who take an selective serotonin reuptake inhibitor (SSRI). Concomitant 
use of methylphenidate and an SSRI may cause elevated SSRI plasma concentrations. Consider a decrease in the dose of SSRI when these agents are 
coadministered. Additionally, consider adjusting the SSRI dose if necessary when initiating or discontinuing methylphenidate therapy (Prod Info METADATE
CD(R) extended-release oral capsules, 2007). 
7)  Probable Mechanism: inhibition of selective serotonin reuptake inhibitor metabolism by methylphenidate 

 
3.5.1.Q   Furazolidone 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Coadministration of methylphenidate and a monoamine oxidase inhibitor may result in hypertensive crisis, which is characterized by symptoms 
such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis associated with monoamine oxidase inhibitors has been fatal (Prod 
Info Concerta(TM), 2000). The concomitant administration of methylphenidate with monoamine oxidase inhibitors is contraindicated. If methylphenidate
be initiated, the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days (Prod Info DAYTRANA(TM) transdermal system,
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and methylphenidate is contraindicated. If methylphenidate is to be initiated, 
the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.R   Imipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
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capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.S   Iproniazid 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Coadministration of methylphenidate and a monoamine oxidase inhibitor may result in hypertensive crisis, which is characterized by symptoms 
such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis associated with monoamine oxidase inhibitors has been fatal (Prod 
Info Concerta(TM), 2000). The concomitant administration of methylphenidate with monoamine oxidase inhibitors is contraindicated. If methylphenidate
be initiated, the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days (Prod Info DAYTRANA(TM) transdermal system,
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and methylphenidate is contraindicated. If methylphenidate is to be initiated, 
the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.T   Isocarboxazid 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Coadministration of methylphenidate and a monoamine oxidase inhibitor may result in hypertensive crisis, which is characterized by symptoms 
such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis associated with monoamine oxidase inhibitors has been fatal (Prod 
Info Concerta(TM), 2000). The concomitant administration of methylphenidate with monoamine oxidase inhibitors is contraindicated. If methylphenidate
be initiated, the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days (Prod Info DAYTRANA(TM) transdermal system,
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and methylphenidate is contraindicated. If methylphenidate is to be initiated, 
the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.U   Lazabemide 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Coadministration of methylphenidate and a monoamine oxidase inhibitor may result in hypertensive crisis, which is characterized by symptoms 
such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis associated with monoamine oxidase inhibitors has been fatal (Prod 
Info Concerta(TM), 2000). The concomitant administration of methylphenidate with monoamine oxidase inhibitors is contraindicated. If methylphenidate
be initiated, the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days (Prod Info DAYTRANA(TM) transdermal system,
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and methylphenidate is contraindicated. If methylphenidate is to be initiated, 
the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.V   Linezolid 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Coadministration of methylphenidate and a monoamine oxidase inhibitor may result in hypertensive crisis, which is characterized by symptoms 
such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis associated with monoamine oxidase inhibitors has been fatal (Prod 
Info Concerta(TM), 2000). The concomitant administration of methylphenidate with monoamine oxidase inhibitors is contraindicated. If methylphenidate
be initiated, the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days (Prod Info DAYTRANA(TM) transdermal system,
3)  Severity: contraindicated 
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4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and methylphenidate is contraindicated. If methylphenidate is to be initiated, 
the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.W   Lofepramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.X   Moclobemide 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Coadministration of methylphenidate and a monoamine oxidase inhibitor may result in hypertensive crisis, which is characterized by symptoms 
such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis associated with monoamine oxidase inhibitors has been fatal (Prod 
Info Concerta(TM), 2000). The concomitant administration of methylphenidate with monoamine oxidase inhibitors is contraindicated. If methylphenidate
be initiated, the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days (Prod Info DAYTRANA(TM) transdermal system,
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and methylphenidate is contraindicated. If methylphenidate is to be initiated, 
the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.Y   Nefazodone 

1)  Interaction Effect: increased selective serotonin reuptake inhibitor plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism
(SSRIs). Downward dose adjustments of the SSRI may be necessary when it is used concurrently with methylphenidate. Additionally, when initiating or 
discontinuing methylphenidate, the SSRI dose may need to be adjusted as needed (Prod Info METADATE CD(R) extended
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing methylphenidate to patients who take an selective serotonin reuptake inhibitor (SSRI). Concomitant 
use of methylphenidate and an SSRI may cause elevated SSRI plasma concentrations. Consider a decrease in the dose of SSRI when these agents are 
coadministered. Additionally, consider adjusting the SSRI dose if necessary when initiating or discontinuing methylphenidate therapy (Prod Info METADATE
CD(R) extended-release oral capsules, 2007). 
7)  Probable Mechanism: inhibition of selective serotonin reuptake inhibitor metabolism by methylphenidate 
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3.5.1.Z   Nialamide 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Coadministration of methylphenidate and a monoamine oxidase inhibitor may result in hypertensive crisis, which is characterized by symptoms 
such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis associated with monoamine oxidase inhibitors has been fatal (Prod 
Info Concerta(TM), 2000). The concomitant administration of methylphenidate with monoamine oxidase inhibitors is contraindicated. If methylphenidate
be initiated, the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days (Prod Info DAYTRANA(TM) transdermal system,
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and methylphenidate is contraindicated. If methylphenidate is to be initiated, 
the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.AA   Nortriptyline 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.AB   Opipramol 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 
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a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.AC   Pargyline 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Coadministration of methylphenidate and a monoamine oxidase inhibitor may result in hypertensive crisis, which is characterized by symptoms 
such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis associated with monoamine oxidase inhibitors has been fatal (Prod 
Info Concerta(TM), 2000). The concomitant administration of methylphenidate with monoamine oxidase inhibitors is contraindicated. If methylphenidate
be initiated, the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days (Prod Info DAYTRANA(TM) transdermal system,
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and methylphenidate is contraindicated. If methylphenidate is to be initiated, 
the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.AD   Paroxetine 

1)  Interaction Effect: increased selective serotonin reuptake inhibitor plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism
(SSRIs). Downward dose adjustments of the SSRI may be necessary when it is used concurrently with methylphenidate. Additionally, when initiating or 
discontinuing methylphenidate, the SSRI dose may need to be adjusted as needed (Prod Info METADATE CD(R) extended
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing methylphenidate to patients who take an selective serotonin reuptake inhibitor (SSRI). Concomitant 
use of methylphenidate and an SSRI may cause elevated SSRI plasma concentrations. Consider a decrease in the dose of SSRI when these agents are 
coadministered. Additionally, consider adjusting the SSRI dose if necessary when initiating or discontinuing methylphenidate therapy (Prod Info METADATE
CD(R) extended-release oral capsules, 2007). 
7)  Probable Mechanism: inhibition of selective serotonin reuptake inhibitor metabolism by methylphenidate 

 
3.5.1.AE   Phenelzine 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Coadministration of methylphenidate and a monoamine oxidase inhibitor may result in hypertensive crisis, which is characterized by symptoms 
such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis associated with monoamine oxidase inhibitors has been fatal (Prod 
Info Concerta(TM), 2000). The concomitant administration of methylphenidate with monoamine oxidase inhibitors is contraindicated. If methylphenidate
be initiated, the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days (Prod Info DAYTRANA(TM) transdermal system,
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and methylphenidate is contraindicated. If methylphenidate is to be initiated, 
the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.AF   Phenobarbital 

1)  Interaction Effect: increased phenobarbital plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of anticonvulsants, such as
Downward dose adjustments of phenobarbital may be necessary when it is used concurrently with methylphenidate. Additionally, serum
may need to be monitored when initiating or discontinuing methylphenidate and phenobarbital dose adjusted as necessary
transdermal system, 2006). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of methylphenidate and phenobarbital may increase phenobarbital levels due to inhibition of phenobarbital 
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metabolism by methylphenidate. Consider a decrease in phenobarbital dose when these agents are coadministered. Additionally, consider monitoring serum
phenobarbital concentrations when initiating or discontinuing methylphenidate and adjust phenobarbital dose if
7)  Probable Mechanism: inhibition of phenobarbital metabolism by methylphenidate 

 
3.5.1.AG   Phenytoin 

1)  Interaction Effect: increased phenytoin plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of anticonvulsants, such as
Downward dose adjustments of phenytoin may be necessary when it is used concurrently with methylphenidate. Additionally, serum phenytoin
need to be monitored when initiating or discontinuing methylphenidate and phenytoin dose adjusted as necessary (Prod Info
system, 2006). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of methylphenidate and phenytoin may increase phenytoin levels due to inhibition of phenytoin metabolism by 
methylphenidate. Consider a decrease in phenytoin dose when these agents are coadministered. Additionally, consider monitoring serum phenytoin
concentrations when initiating or discontinuing methylphenidate and adjust phenytoin dose if necessary. 
7)  Probable Mechanism: inhibition of phenytoin metabolism by methylphenidate 

 
3.5.1.AH   Primidone 

1)  Interaction Effect: increased primidone plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of anticonvulsants, such as
Downward dose adjustments of primidone may be necessary when it is used concurrently with methylphenidate. Additionally, serum primidone
need to be monitored when initiating or discontinuing methylphenidate and primidone dose adjusted as necessary (Prod Info
system, 2006). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of methylphenidate and primidone may increase primidone levels due to inhibition of primidone metabolism by 
methylphenidate. Consider a decrease in primidone dose when these agents are coadministered. Additionally, consider monitoring serum primidone
concentrations when initiating or discontinuing methylphenidate and adjust primidone dose if necessary. 
7)  Probable Mechanism: inhibition of primidone metabolism by methylphenidate 

 
3.5.1.AI   Procarbazine 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Coadministration of methylphenidate and a monoamine oxidase inhibitor may result in hypertensive crisis, which is characterized by symptoms 
such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis associated with monoamine oxidase inhibitors has been fatal (Prod 
Info Concerta(TM), 2000). The concomitant administration of methylphenidate with monoamine oxidase inhibitors is contraindicated. If methylphenidate
be initiated, the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days (Prod Info DAYTRANA(TM) transdermal system,
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and methylphenidate is contraindicated. If methylphenidate is to be initiated, 
the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.AJ   Protriptyline 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
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imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.AK   Rasagiline 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Coadministration of methylphenidate and a monoamine oxidase inhibitor may result in hypertensive crisis, which is characterized by symptoms 
such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis associated with monoamine oxidase inhibitors has been fatal (Prod 
Info Concerta(TM), 2000). The concomitant administration of methylphenidate with monoamine oxidase inhibitors is contraindicated. If methylphenidate
be initiated, the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days (Prod Info DAYTRANA(TM) transdermal system,
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and methylphenidate is contraindicated. If methylphenidate is to be initiated, 
the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.AL   Selegiline 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Coadministration of methylphenidate and a monoamine oxidase inhibitor may result in hypertensive crisis, which is characterized by symptoms 
such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis associated with monoamine oxidase inhibitors has been fatal (Prod 
Info Concerta(TM), 2000). The concomitant administration of methylphenidate with monoamine oxidase inhibitors is contraindicated. If methylphenidate
be initiated, the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days (Prod Info DAYTRANA(TM) transdermal system,
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and methylphenidate is contraindicated. If methylphenidate is to be initiated, 
the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.AM   Sertraline 

1)  Interaction Effect: increased selective serotonin reuptake inhibitor plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism
(SSRIs). Downward dose adjustments of the SSRI may be necessary when it is used concurrently with methylphenidate. Additionally, when initiating or 
discontinuing methylphenidate, the SSRI dose may need to be adjusted as needed (Prod Info METADATE CD(R) extended
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing methylphenidate to patients who take an selective serotonin reuptake inhibitor (SSRI). Concomitant 
use of methylphenidate and an SSRI may cause elevated SSRI plasma concentrations. Consider a decrease in the dose of SSRI when these agents are 
coadministered. Additionally, consider adjusting the SSRI dose if necessary when initiating or discontinuing methylphenidate therapy (Prod Info METADATE
CD(R) extended-release oral capsules, 2007). 
7)  Probable Mechanism: inhibition of selective serotonin reuptake inhibitor metabolism by methylphenidate 

 
3.5.1.AN   Toloxatone 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Coadministration of methylphenidate and a monoamine oxidase inhibitor may result in hypertensive crisis, which is characterized by symptoms 
such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis associated with monoamine oxidase inhibitors has been fatal (Prod 
Info Concerta(TM), 2000). The concomitant administration of methylphenidate with monoamine oxidase inhibitors is contraindicated. If methylphenidate
be initiated, the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days (Prod Info DAYTRANA(TM) transdermal system,
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and methylphenidate is contraindicated. If methylphenidate is to be initiated, 
the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.AO   Tranylcypromine 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
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2)  Summary: Coadministration of methylphenidate and a monoamine oxidase inhibitor may result in hypertensive crisis, which is characterized by symptoms 
such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis associated with monoamine oxidase inhibitors has been fatal (Prod 
Info Concerta(TM), 2000). The concomitant administration of methylphenidate with monoamine oxidase inhibitors is contraindicated. If methylphenidate
be initiated, the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days (Prod Info DAYTRANA(TM) transdermal system,
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and methylphenidate is contraindicated. If methylphenidate is to be initiated, 
the monoamine oxidase inhibitor must be discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.AP   Trimipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.AQ   Tyrosine 

1)  Interaction Effect: increased adverse effects 
2)  Summary: Tyrosine prolonged the effect of methylphenidate in rats (Woods & Meyer, 1991a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if tyrosine and methylphenidate are used together. Monitor the patient for increased side effects of
methylphenidate. 
7)  Probable Mechanism: not specified 
8)  Literature Reports 

a)  Exogenous tyrosine supplementation prolonged the effect of methylphenidate (MPD) in rats. Simultaneous infusion of tyrosine 100 micromoles and 
MPD into the nucleus accumbens of Sprague-Dawley rats resulted in potentiation and prolongation of the MPD effect. Potentiation was noted during the 
final 20 minutes of infusion when dopamine concentrations already declined during the MPD-alone experiment and peaked 40 minutes after the 
maximum MPD effect was observed (Woods & Meyer, 1991).  

 
3.5.1.AR   Warfarin 

1)  Interaction Effect: increased warfarin plasma concentrations and an increased risk of bleeding 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of
warfarin. Downward dose adjustments of warfarin may be necessary when it is used concurrently with methylphenidate. Additionally, coagulation times 
should be closely monitored, when initiating or discontinuing methylphenidate, and should be reassessed periodically during concurrent therapy. Warfarin 
dose adjustments may be made as necessary in order to maintain the desired level of anticoagulation (Prod Info DAYTRANA(TM) transdermal system,
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2006). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of methylphenidate and warfarin may increase warfarin levels due to inhibition of warfarin metabolism by 
methylphenidate. Consider a decrease in warfarin dose when these agents are coadministered. Additionally, monitor coagulation times when initiating or 
discontinuing methylphenidate and adjust warfarin dose if necessary. 
7)  Probable Mechanism: inhibition of warfarin metabolism by methylphenidate 

 
3.5.1.AS   Zimeldine 

1)  Interaction Effect: increased selective serotonin reuptake inhibitor plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism
(SSRIs). Downward dose adjustments of the SSRI may be necessary when it is used concurrently with methylphenidate. Additionally, when initiating or 
discontinuing methylphenidate, the SSRI dose may need to be adjusted as needed (Prod Info METADATE CD(R) extended
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing methylphenidate to patients who take an selective serotonin reuptake inhibitor (SSRI). Concomitant 
use of methylphenidate and an SSRI may cause elevated SSRI plasma concentrations. Consider a decrease in the dose of SSRI when these agents are 
coadministered. Additionally, consider adjusting the SSRI dose if necessary when initiating or discontinuing methylphenidate therapy (Prod Info METADATE
CD(R) extended-release oral capsules, 2007). 
7)  Probable Mechanism: inhibition of selective serotonin reuptake inhibitor metabolism by methylphenidate 

 
3.5.5   Intravenous Admixtures 

Drugs 

Solutions 

 
3.5.5.1   Drugs 

Amobarbital 

Dextran 

Methohexital 

Pentobarbital 

Phenobarbital 

Procainamide 

Procaine 

Secobarbital 

Thiopental 

 
3.5.5.1.A   Amobarbital 

1)  Incompatible 
a)  Methylphenidate (incompatible with amobarbital; conditions not specified) (Kramer et al, 1971) 

 
3.5.5.1.B   Dextran 

1)  Compatible 
a)  Dextran 70 6% in Dextrose 5% in water with methylphenidate 30 mg/L, physically compatible for 24 hours; conditions not specified (Kirkland et 
al, 1961b; Smith, 1965) 
b)  Dextran 70 6% in Sodium chloride 0.9% with methylphenidate 30 mg/L, physically compatible for 24 hours;
al, 1961b; Smith, 1965) 
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3.5.5.1.C   Methohexital 
1)  Incompatible 

a)  Methohexital (barbiturates physically incompatible with methylphenidate; drug concentrations and conditions not specified) (Kramer,
 
3.5.5.1.D   Pentobarbital 

1)  Incompatible 
a)  Pentobarbital (barbiturates physically incompatible with methylphenidate; drug concentrations and conditions not specified) (Kramer,

 
3.5.5.1.E   Phenobarbital 

1)  Incompatible 
a)  Methylphenidate 1 mL, reconstituted, with phenobarbital 1 mL, reconstituted, both added to Sterile water for injection 5 mL, precipitate formation 
was reported within 2 hours; exact drug concentrations not specified (Misgen, 1965a) 
b)  Phenobarbital barbiturates physically incompatible with methylphenidate; drug concentrations and conditions not

 
3.5.5.1.F   Procainamide 

1)  Compatible 
a)  Methylphenidate 1 mL, reconstituted, with procainamide 1 mL, reconstituted, both added to Sterile water for injection 5 mL, visually compatible 
for 2 hours (Misgen, 1965). 

 
3.5.5.1.G   Procaine 

1)  Compatible 
a)  Procaine (0.1% in Sodium chloride 0.9% with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)
b)  Methylphenidate (30 mg/L with procaine 1 g/L physically compatible in Sodium chloride 0.9%; conditions not specified) (Kirkland et

 
3.5.5.1.H   Secobarbital 

1)  Incompatible 
a)  Secobarbital (barbiturates physically incompatible with methylphenidate; drug concentrations and conditions not specified) (Kramer,

 
3.5.5.1.I   Thiopental 

1)  Incompatible 
a)  Thiopental (barbiturates physically incompatible with methylphenidate; drug concentrations and conditions not specified) (Kramer,
b)  Methylphenidate (incompatible with barbiturates; conditions not specified) (Kramer et al, 1971a) 

 
3.5.5.2   Solutions 

ALKALINE SOLUTIONS 

Dextrose 10% in lactated Ringer's injection 

Dextrose 10% in Ringer's injection 

Dextrose 10% in Sodium chloride 0.9% 

DEXTROSE 10% in water 

Dextrose 2.5% in half-strength lactated Ringer's injection 

Dextrose 2.5% in half-strength Ringer's injection 

Dextrose 2.5% in Sodium chloride 0.45% 

Dextrose 2.5% in Sodium chloride 0.9% 

DEXTROSE 2.5% in water 

DEXTROSE 20% in water 

Dextrose 5% in lactated Ringer's injection 

Dextrose 5% in Ringer's injection 

Dextrose 5% in sodium chloride 0.225% 
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Dextrose 5% in Sodium chloride 0.45% 

Dextrose 5% in Sodium chloride 0.9% 

DEXTROSE 5% in water 

DEXTROSE 50% in water 

FRUCTOSE 10% 

FRUCTOSE 10% IN SODIUM CHLORIDE 0.9% 

Invert sugar 10% 

Invert sugar 10% in sodium chloride 0.9% 

Invert sugar 5% 

Invert sugar 5% in sodium chloride 0.9% 

IONOSOL(R) B IN DEXTROSE 5% 

Ionosol(R) D, modified in invert sugar 10% 

IONOSOL(R) DCM 

IONOSOL(R) DCM IN DEXTROSE 5% 

IONOSOL(R) D IN DEXTROSE 10% 

Ionosol(R) D in invert sugar 10% 

IONOSOL(R) G IN DEXTROSE 10% 

IONOSOL(R) G IN INVERT SUGAR 10% 

IONOSOL(R) K IN INVERT SUGAR 10% 

IONOSOL(R) MB IN DEXTROSE 5% 

IONOSOL(R) PSL 

Ionosol(R) T in dextrose 5% 

LACTATED RINGER'S INJECTION 

RINGER'S INJECTION 

SODIUM CHLORIDE 0.45% 

SODIUM CHLORIDE 0.9% 

SODIUM CHLORIDE 3% 

SODIUM CHLORIDE 5% 
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SODIUM LACTATE 1/6 M 

 
3.5.5.2.A   ALKALINE SOLUTIONS 

1)  Incompatible 
a)  Alkaline solutions (physically incompatible with methylphenidate; conditions not specified) (Kramer, 1971)

 
3.5.5.2.B   Dextrose 10% in lactated Ringer's injection 

1)  Compatible 
a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 10% in lactated Ringer's injection; conditions not specified (Kirkland et al,

 
3.5.5.2.C   Dextrose 10% in Ringer's injection 

1)  Compatible 
a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 10% in Ringer's injection; conditions not specified (Kirkland et al, 1961c)

 
3.5.5.2.D   Dextrose 10% in Sodium chloride 0.9% 

1)  Compatible 
a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 10% in Sodium chloride 0.9%; conditions not specified (Kirkland et al, 1961c).

 
3.5.5.2.E   DEXTROSE 10% in water 

1)  Compatible 
a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 10% in water; conditions not specified (Kirkland et al, 1961c).

 
3.5.5.2.F   Dextrose 2.5% in half-strength lactated Ringer's injection 

1)  Compatible 
a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 2.5% in half-strength lactated Ringer's injection; conditions not specified 
(Kirkland et al, 1961c) 

 
3.5.5.2.G   Dextrose 2.5% in half-strength Ringer's injection 

1)  Compatible 
a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 2.5% in half-strength Ringer's injection; conditions not specified (Kirkland et al,
1961c) 

 
3.5.5.2.H   Dextrose 2.5% in Sodium chloride 0.45% 

1)  Compatible 
a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 2.5% in Sodium chloride 0.45%;

 
3.5.5.2.I   Dextrose 2.5% in Sodium chloride 0.9% 

1)  Compatible 
a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 2.5% in Sodium chloride 0.9%; conditions not specified (Kirkland et al, 1961c).

 
3.5.5.2.J   DEXTROSE 2.5% in water 

1)  Compatible 
a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 2.5% in water; conditions not specified (Kirkland et al, 1961c).

 
3.5.5.2.K   DEXTROSE 20% in water 

1)  Compatible 
a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 20% in water; conditions not specified (Kirkland et al, 1961c).

 
3.5.5.2.L   Dextrose 5% in lactated Ringer's injection 

1)  Compatible 
a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 5% in lactated Ringer's injection; conditions not specified (Kirkland et al,

 
3.5.5.2.M   Dextrose 5% in Ringer's injection 

1)  Compatible 
a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 5% in Ringer's injection; conditions not specified (Kirkland et al, 1961c)

 
3.5.5.2.N   Dextrose 5% in sodium chloride 0.225% 

1)  Compatible 
a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 5% in sodium chloride 0.225%; conditions not specified (Kirkland et al, 1961c).

 
3.5.5.2.O   Dextrose 5% in Sodium chloride 0.45% 

1)  Compatible 
a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 5% in Sodium chloride 0.45%; conditions not specified (Kirkland et al, 1961c).

 
3.5.5.2.P   Dextrose 5% in Sodium chloride 0.9% 

1)  Compatible 
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a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 5% in Sodium chloride 0.9%; conditions not specified (Kirkland et al, 1961c).
 
3.5.5.2.Q   DEXTROSE 5% in water 

1)  Compatible 
a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 5% in water; conditions not specified (Kirkland et al, 1961c).

 
3.5.5.2.R   DEXTROSE 50% in water 

1)  Compatible 
a)  Methylphenidate 30 mg/L is physically compatible with Dextrose 50% in water; conditions not specified (Kirkland et al, 1961c).

 
3.5.5.2.S   FRUCTOSE 10% 

1)  Compatible 
a)  Fructose 10% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)
b)  Methylphenidate (30 mg/L in FRUCTOSE 10% or FRUCTOSE 10% IN SODIUM CHLORIDE 0.9% physically
specified) (Kirkland et al, 1961d) 

 
3.5.5.2.T   FRUCTOSE 10% IN SODIUM CHLORIDE 0.9% 

1)  Compatible 
a)  Fructose 10% in sodium chloride 0.9% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)
b)  Methylphenidate (30 mg/L in FRUCTOSE 10% or FRUCTOSE 10% IN SODIUM CHLORIDE 0.9% physically compatible; conditions not 
specified) (Kirkland et al, 1961d) 

 
3.5.5.2.U   Invert sugar 10% 

1)  Compatible 
a)  Invert sugar 10% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)
b)  Methylphenidate (30 mg/L in Invert sugar 10% physically compatible; conditions not specified) (Kirkland et al,

 
3.5.5.2.V   Invert sugar 10% in sodium chloride 0.9% 

1)  Compatible 
a)  Invert sugar 10% in sodium chloride 0.9% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al,
b)  Methylphenidate (30 mg/L in Invert sugar 10% in sodium chloride 0.9% physically compatible; conditions not

 
3.5.5.2.W   Invert sugar 5% 

1)  Compatible 
a)  Invert sugar 5% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)
b)  Methylphenidate (30 mg/L in Invert sugar 5% physically compatible; conditions not specified) (Kirkland et al,

 
3.5.5.2.X   Invert sugar 5% in sodium chloride 0.9% 

1)  Compatible 
a)  Invert sugar 5% in sodium chloride 0.9% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)
b)  Methylphenidate (30 mg/L in Invert sugar 5% in sodium chloride 0.9% physically compatible; conditions not specified) (Kirkland et al,

 
3.5.5.2.Y   IONOSOL(R) B IN DEXTROSE 5% 

1)  Compatible 
a)  Ionosol(R) B in dextrose 5% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)

 
3.5.5.2.Z   Ionosol(R) D, modified in invert sugar 10% 

1)  Compatible 
a)  Ionosol(R) D, modified in invert sugar 10% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al,

 
3.5.5.2.AA   IONOSOL(R) DCM 

1)  Compatible 
a)  Ionosol(R) DCM (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)

 
3.5.5.2.AB   IONOSOL(R) DCM IN DEXTROSE 5% 

1)  Compatible 
a)  Ionosol(R) DCM in dextrose 5% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)

 
3.5.5.2.AC   IONOSOL(R) D IN DEXTROSE 10% 

1)  Compatible 
a)  Ionosol(R) D in dextrose 10% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)

 
3.5.5.2.AD   Ionosol(R) D in invert sugar 10% 

1)  Compatible 
a)  Ionosol(R) D in invert sugar 10% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)

 
3.5.5.2.AE   IONOSOL(R) G IN DEXTROSE 10% 

1)  Compatible 

Page 54 of 82MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

ExhibitE.5, page 54

Case 3:09-cv-00080-TMB     Document 78-19      Filed 03/24/2010     Page 155 of 183



a)  Ionosol(R) G in dextrose 10% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)
 
3.5.5.2.AF   IONOSOL(R) G IN INVERT SUGAR 10% 

1)  Compatible 
a)  Ionosol(R) G in invert sugar 10% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)

 
3.5.5.2.AG   IONOSOL(R) K IN INVERT SUGAR 10% 

1)  Compatible 
a)  Ionosol(R) K in invert sugar 10% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)

 
3.5.5.2.AH   IONOSOL(R) MB IN DEXTROSE 5% 

1)  Compatible 
a)  Ionosol(R) MB in dextrose 5% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)

 
3.5.5.2.AI   IONOSOL(R) PSL 

1)  Compatible 
a)  Ionosol(R) PSL (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961) al.

 
3.5.5.2.AJ   Ionosol(R) T in dextrose 5% 

1)  Compatible 
a)  Ionosol(R) T in dextrose 5% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)

 
3.5.5.2.AK   LACTATED RINGER'S INJECTION 

1)  Compatible 
a)  Lactated Ringer's injection (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)

 
3.5.5.2.AL   RINGER'S INJECTION 

1)  Compatible 
a)  Ringer's injection (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)

 
3.5.5.2.AM   SODIUM CHLORIDE 0.45% 

1)  Compatible 
a)  SODIUM CHLORIDE 0.45% (with methylphenidate 30 mg/L physically compatible; conditions not

 
3.5.5.2.AN   SODIUM CHLORIDE 0.9% 

1)  Compatible 
a)  SODIUM CHLORIDE 0.9% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)

 
3.5.5.2.AO   SODIUM CHLORIDE 3% 

1)  Compatible 
a)  SODIUM CHLORIDE 3% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)

 
3.5.5.2.AP   SODIUM CHLORIDE 5% 

1)  Compatible 
a)  SODIUM CHLORIDE 5% (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)

 
3.5.5.2.AQ   SODIUM LACTATE 1/6 M 

1)  Compatible 
a)  Sodium lactate 1/6 M (with methylphenidate 30 mg/L physically compatible; conditions not specified) (Kirkland et al, 1961)
b)  Methylphenidate (30 mg/L in Sodium lactate 1/6 M physically compatible; conditions not specified) (Kirkland et al,

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

Page 55 of 82MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

ExhibitE.5, page 55

Case 3:09-cv-00080-TMB     Document 78-19      Filed 03/24/2010     Page 156 of 183



 
 4.1   Monitoring Parameters 

A)  Methylphenidate 
1)  Therapeutic 

a)  Physical Findings 
1)  Improvement in the mental and behavioral symptoms of attention deficit hyperactivity disorder (ADHD), including inappropriate inattention, impulsivity, 
hyperactivity, and cognitive performance. 
2)  Periodic reassessment of the need for continued methylphenidate treatment (by temporarily withdrawing therapy and monitoring for recurrence of
behavioral symptoms and their severity; slow dose-tapering may be indicated to prevent withdrawal symptoms) (Prod Info DAYTRANA(TM)
system, 2006). 

2)  Toxic 
a)  Laboratory Parameters 

1)  Monitor CBC, differential, and platelet counts periodically during prolonged therapy (Prod Info DAYTRANA(TM) transdermal system,
b)  Physical Findings 

1)  The American Academy of Pediatrics (AAP) does not recommend the routine use of electrocardiograms (ECGS) or routine subspecialty cardiology 
evaluations (which were previously recommended by the American Heart Association (AHA) scientific statement to detect cardiac conditions that might 
place the child at risk for sudden cardiac death) before initiating stimulant therapy to treat attention-deficit/hyperactivity disorder ADHD in most
The APA cited specific reasons for changing the recommendation including: lack of evidence establishing a relationship between stimulant
treat ADHD and sudden cardiac death (SCD), the frequency of sudden unexpected deaths among patients taking stimulant drugs is not
in the general population of children, and lack of cost-effective analysis to support ECG screening or special evaluation by
al, 2008). 
2)  Based on the American Academy of Pediatrics (AAP) and the American Heart Association (AHA) consensus statements, the following
monitoring recommendations have been established to assist clinicians in the evaluation of children treated with stimulant drugs,
methylphenidate, for ADHD (Perrin et al, 2008; Vetter et al, 2008): 

- Conduct a thorough examination prior to initiating methylphenidate therapy for a diagnosis of ADHD. Special
symptoms indicative of a cardiac condition, including palpitations, near syncope, or syncope. 
- Obtain a complete family and patient history for conditions associated with SCD, and determine current use of any other prescription or over
counter medications. 
- Conduct a complete physical evaluation of the patient for hypertension, cardiac murmurs, physical findings associated with
signs of irregular cardiac rhythms. 
- Perform further evaluation if family history, patient history or physical exam is suggestive of cardiac disease during initial visit or at follow up visits,
and if indicated, consult pediatric cardiologist . 
- Continue to assess the patient for cardiac symptoms and any changes in family history at follow up visits.
- Blood pressure and heart rate should be evaluated at baseline, during routine follow-up within 1 to 3 months, and at follow
months. Increases in blood pressure and heart rate have been reported with stimulant use. 

3)  Assess growth determinations (body weight and height) periodically (Prod Info DAYTRANA(TM) transdermal system,
B)  Methylphenidate Hydrochloride 

1)  Therapeutic 
a)  Attention Deficit Hyperactivity Disorder (ADHD) 

1)  Improvement in the mental and behavioral symptoms of attention deficit hyperactivity disorder (ADHD), including inappropriate inattention, impulsivity, 
hyperactivity, and cognitive performance. 
2)  Periodic reassessment of the need for continued methylphenidate treatment (by temporarily withdrawing therapy and monitoring for recurrence of
behavioral symptoms and their severity; slow dose-tapering may be indicated to prevent withdrawal symptoms) (Prod Info RITALIN
release oral tablets, 2007; Prod Info CONCERTA(R) extended-release oral tablets, 2007). 

b)  Narcolepsy 
1)  Decreased frequency of narcoleptic attacks. 

2)  Toxic 
a)  Laboratory Parameters 

1)  Monitor CBC, differential, and platelet counts periodically during prolonged therapy (Prod Info RITALIN(R) oral tablet, RITALIN
release tablet, 2004; Prod Info RITALIN LA(R) oral extended-release capsule, 2004; Prod Info METHYLIN(R) chewable tablets, 2004; Prod Info 
METHYLIN(R) oral solution, 2004; Prod Info CONCERTA(R) extended-release tablets , 2004; Prod Info METADATE(R) ER extended
2002). 

b)  Physical Findings 
1)  The American Academy of Pediatrics (AAP) does not recommend the routine use of electrocardiograms (ECGS) or routine subspecialty cardiology 
evaluations (which were previously recommended by the American Heart Association (AHA) scientific statement to detect cardiac conditions that might 
place the child at risk for sudden cardiac death) before initiating stimulant therapy to treat attention-deficit/hyperactivity disorder ADHD in most
The APA cited specific reasons for changing the recommendation including: lack of evidence establishing a relationship between stimulant
treat ADHD and sudden cardiac death (SCD), the frequency of sudden unexpected deaths among patients taking stimulant drugs is not
in the general population of children, and lack of cost-effective analysis to support ECG screening or special evaluation by
al, 2008). 
2)  Based on the American Academy of Pediatrics (AAP) and the American Heart Association (AHA) consensus statements, the following
monitoring recommendations have been established to assist clinicians in the evaluation of children treated with stimulant drugs,
methylphenidate, for ADHD (Perrin et al, 2008; Vetter et al, 2008): 

- Conduct a thorough examination prior to initiating methylphenidate therapy for a diagnosis of ADHD. Special
symptoms indicative of a cardiac condition, including palpitations, near syncope, or syncope. 
- Obtain a complete family and patient history for conditions associated with SCD, and determine current use of any other prescription or over
counter medications. 
- Conduct a complete physical evaluation of the patient for hypertension, cardiac murmurs, physical findings associated with
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signs of irregular cardiac rhythms. 
- Perform further evaluation if family history, patient history or physical exam is suggestive of cardiac disease during initial visit or at follow up visits,
and if indicated, consult pediatric cardiologist . 
- Continue to assess the patient for cardiac symptoms and any changes in family history at follow up visits.
- Blood pressure and heart rate should be evaluated at baseline, during routine follow-up within 1 to 3 months, and at follow
months. Increases in blood pressure and heart rate have been reported with stimulant use. 

3)  Assess growth determinations (body weight and height) periodically (Prod Info RITALIN(R) oral tablet, RITALIN
2004; Prod Info RITALIN LA(R) oral extended-release capsule, 2004; Prod Info METHYLIN(R) chewable tablets,
solution, 2004; Prod Info CONCERTA(R) extended-release tablets , 2004; Prod Info METADATE(R) ER extended

 
 4.2   Patient Instructions 

A)  Methylphenidate (Absorbed through the skin) 
Methylphenidate 
 
Treats attention deficit hyperactivity disorder (ADHD). This medicine is a stimulant. 
 
When This Medicine Should Not Be Used: 
You should not apply this medicine if you or your child have had an allergic reaction to methylphenidate. You should not use this medicine if you have glaucoma, 
or if you are anxious, tense, or agitated most of the time. You should not use this medicine if you have muscle tics or a history of Tourette's
that causes you to have muscle twitches or to make sounds you are not able to control. Do not use this medicine if you have
called an MAO inhibitor (MAOI), such as Eldepryl®, Marplan®, Nardil®, or Parnate®, in the past 14 days. This medicine should not be given to a child who is less 
than 6 years of age unless your doctor tells you otherwise. 
 
How to Use This Medicine: 
Patch 

Your doctor will tell you how many patches to use, where to apply them, and how often to apply them. Do not use more
than your doctor tells you to. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your doctor or pharmacist if you have any
Ask your pharmacist for the Medication Guide if you do not have one. Your doctor might ask you to sign some forms to show that you
information. 
The Medication Guide will show the body areas where you or your child can wear the patch. When putting on each new
these areas. Do not put the new patch on the same place you or your child wore the last one. Be sure to remove the old patch before applying a new one.
Wash your hands with soap and water before and after applying a patch. Make sure the skin area is clean (freshly washed), dry, cool, and free of any 
powder, oil, or lotion before you apply the patch. 
Leave the patch in its sealed wrapper until you are ready to put it on. Tear the wrapper open carefully. NEVER CUT the wrapper or the patch with scissors. 
Do not use any patch that has been cut by accident. 
Apply the patch right away after removing it from the pouch or sealed wrapper. 
Do not put the patch over burns, cuts, or irritated skin. 
Put on a new patch if the old one has fallen off and cannot be reapplied. Remove the new patch 9 hours after the

 
If a Dose is Missed: 

If you forget to wear or change a patch, put one on as soon as you can. If it is almost time to put on your next patch,
skip the one you missed. Do not apply extra patches to make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the patches at room temperature in a closed container, away from heat, moisture, and direct light. 
Throw any used patch away so that children or pets cannot get to it. There is still enough medicine in a used patch to make a child or pet very sick. When
throwing away a patch, fold it in half with the sticky sides together and flush it down the toilet, and then wash your hands thoroughly with soap
When you stop treatment with this medicine, take all of the leftover patches out of the pouches and flush them down the toilet. Do not
the protective liners down the toilet. Put them in a trash can with a cover. You will also need to throw away old patches after
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, and herbal products.

Make sure your doctor knows if you or your child are also using cold or allergy medicines, clonidine (Catapres
(such as captopril, metoprolol, Capoten®, or Lopressor®), a blood thinner (such as warfarin or Coumadin®), 
phenytoin, primidone, Dilantin®, or Mysoline®), or medicines to treat depression (such as clomipramine, desipramine, fluoxetine, imipramine, paroxetine, 
Anafranil®, Celexa®, Effexor®, Lexapro™, Norpramin®, Paxil®, Tofranil®, or Zoloft®). 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you or your child are pregnant, planning to become pregnant, or breastfeeding, or if
of seizures, heart disease, high blood pressure, depression or mental illness, thyroid problems, skin problems (such as eczema or psoriasis), or drug or 
alcohol problems. 
This medicine may be habit-forming. If you feel that the medicine is not working as well, do not use more than your prescribed
instructions. 
Tell your doctor right away if you or your family notices any unusual changes in behavior, such as an increase in aggression, hostility, agitation, irritability, or 
suicidal thinking or behaviors. Also tell your doctor if you have hallucinations or any unusual thoughts, especially if they are new or getting worse
This medicine may make you dizzy or drowsy. It may also cause blurred vision or other vision problems. If any of these occur, do not
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do anything else that could be dangerous if you are not alert or not able to see well. 
This medicine may cause slow growth. If your child is using this medicine, the doctor will need to keep track of your child's height and weight to make sure 
that your child is growing properly. 
This medicine may cause skin irritation. Tell your doctor about any skin rash that occurs where this medicine is
Avoid putting this medicine near external sources of direct heat, such as hair dryers, heating pads, electric blankets, heated water
Your doctor will need to check your blood at regular visits while you are using this medicine. Be sure to keep all

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, chest tightness, trouble breathing.
Changes in vision. 
Chest pain or shortness of breath. 
Convulsions or tremors. 
Fast, pounding, or irregular heartbeat. 
Fever, chills, runny or stuffy nose, cough, sore throat, and body aches. 
Lightheadedness, dizziness, or fainting. 
Mood or mental changes, confusion, or unusual behavior. 
Seeing, hearing, or feeling things that are not there. 
Severe redness, swelling, itching, or blistering of the skin where the patch is worn. 
Uncontrollable muscle movements or twitching. 

 
If you notice these less serious side effects, talk with your doctor: 

Decreased appetite. 
Feeling restless or nervous. 
Headache. 
Nausea or vomiting. 
Trouble sleeping. 
Warmth or redness in your child's face, neck, arms, or upper chest. 
Weight loss. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

B)  Methylphenidate (By mouth) 
Methylphenidate 
 
Treats attention deficit hyperactivity disorder (ADHD) and narcolepsy (sudden attacks of uncontrollable sleepiness). This medicine is a stimulant.
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you or your child have had an allergic reaction to methylphenidate. You should
if you are anxious, tense, or agitated most of the time. You should not use this medicine if you have muscle tics or a history of Tourette's syndrome, a condition 
that causes you to have muscle twitches or to make sounds you are not able to control. Do not use this medicine if you have taken a medicine for depression
called an MAO inhibitor (MAOI), such as Eldepryl®, Marplan®, Nardil®, or Parnate®, in the past 14 days. This medicine should not be given to a
years of age unless your doctor tells you otherwise. 
 
How to Use This Medicine: 
Long Acting Capsule, Liquid, Tablet, Chewable Tablet, Long Acting Tablet 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be changed several
best for you. Do not use more medicine or use it more often than your doctor tells you to. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your doctor or pharmacist if you have any
Ask your pharmacist for the Medication Guide if you do not have one. Your doctor might ask you to sign some forms to show that you
information. 
You may take this medicine with or without food. 
It is best to take the immediate-release tablets 30 to 45 minutes before meals. If you or your child have problems falling asleep, take the
before 6 p.m. 
The extended-release form of this medicine is taken once a day, usually just before the morning meal. Swallow the capsule or tablet whole. Do not break, 
chew, or crush it. If you or your child cannot swallow the extended-release capsule whole, carefully open the capsule and sprinkle the medicine on a 
tablespoon of applesauce. Swallow this mixture right away and drink some water. Do not save the mixture for a later time.
Tell your doctor if you or your child cannot swallow the sustained-release tablet whole. A different medicine may need to be prescribed.

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next dose, wait until then to use the medicine and skip 
the missed dose. Do not use extra medicine to make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after you have finished your treatment. You will
need to throw away old medicine after the expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 
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Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, and herbal products.

Make sure your doctor knows if you or your child are also using antacids, certain blood pressure medicines (such as
Clorpres®, Combipres®, or Ismelin®), blood thinners (such as warfarin or Coumadin®), cold or allergy medicines,
(such as amitriptyline, clomipramine, desipramine, imipramine, trazodone, Anafranil®, Celexa®, Effexor®, Luvox
Tofranil®, Vivactil®, or Zoloft®), or medicine for seizures (such as phenobarbital, phenytoin, primidone, Dilantin

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you or your child are pregnant, planning to become pregnant, or breastfeeding, or if
of seizures, thyroid problems, stomach problems, heart disease, high blood pressure, depression or mental illness, or drug or alcohol problems. Also tell your 
doctor if you or anyone in your family has tried to commit suicide or talked about suicide. 
This medicine may be habit-forming. If you feel that the medicine is not working as well, do not use more than your prescribed
instructions. 
This medicine may make you dizzy or drowsy. It may also cause blurred vision or other vision problems. If any of these occur, do not drive, use machines, or 
do anything else that could be dangerous if you are not alert or not able to see well. 
This medicine may cause slow growth. If your child is using this medicine, the doctor will need to keep track of your child's height
that your child is growing properly. 
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to keep all

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, chest tightness, trouble breathing.
Chest pain or shortness of breath. 
Convulsions or tremors. 
Fast, slow, pounding, or irregular heartbeat. 
Lightheadedness, dizziness, drowsiness, or fainting. 
Mood and mental changes, or unusual behavior. 
Seeing, hearing, or feeling things that are not there. 
Trouble seeing or blurred vision. 
Uncontrollable muscle movements or twitching. 
Vomiting, agitation, confusion, sweating, fever, or tremors. 

 
If you notice these less serious side effects, talk with your doctor: 

Feeling restless or nervous. 
Headache. 
Nausea, loss of appetite, or stomach pain. 
Runny or stuffy nose, cough, or sore throat. 
Trouble sleeping. 
Weight loss. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Oral and transdermal methylphenidate are primarily used as an adjunct to the treatment of attention deficit disorder with hyperactivity (ADHD) in
6 years of age (oral) and 6 to 12 years (transdermal) (Prod Info DAYTRANA(TM) transdermal system, 2006; Prod Info METHYLIN(R)
METHYLIN(R) chewable tablets, 2004; Prod Info RITALIN(R) oral tablet, RITALIN-SR(R) oral tablet, 2004; Prod Info METADATE(R) ER extended
2002). Children who exhibit ADHD-like symptoms that are secondary to environmental factors and/or other primary psychiatric disorders (including psychosis) may not 
be candidates for use of stimulants such as methylphenidate (Prod Info DAYTRANA(TM) transdermal system, 2006). The FDA's Psychopharmacologic
Advisory Committee recommends that transdermal methylphenidate be used after oral forms have been considered. The committee is concerned
risks of sensitization of the topical form (FDAAdvisoryCommittee.com, 2005). Patients who develop a contact sensitization to transdermal methylphenidate might not 
be able to take methylphenidate in any form (Prod Info DAYTRANA(TM) transdermal system, 2006). Methylphenidate has also been successful in the treatment of
narcolepsy. 
B)  Sustained-release methylphenidate (MSR) therapy for cognitive impairment in HIV-1-infected substance abusers resulted in significant improvement on composite 
neuropsychological test performance when compared to placebo treatment in a pilot study. However, when used as a treatment for cognitive deficits, MSR failed to 
confirm superiority over placebo (van Dyck et al, 1997). 
C)  Other potential therapeutic uses of methylphenidate include treatment of depression, chronic pain, brain tumors, syncope, traumatic
cocaine abuse (Frye, 1997; Emptage & Semla, 1996; Plutchik et al, 1998; Grade et al, 1998; Meyers et al, 1998; Levin et al, 1998; Galynker et al, 1997; Bruera et al, 
1987; Grubb et al, 1996; Whyte et al, 1997). 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Methylphenidate is a mild central nervous system stimulant; the drug has similar pharmacological properties as the amphetamines, with predominantly central
activity and minimal effects on the cardiovascular system. Although its exact mechanism of action is not known, methylphenidate is thought to
brainstem arousal system, cortex, and subcortical structures including the thalamus to produce its stimulant effect. The mechanism by
exerts its behavioral effects in children has not been determined (Prod Info DAYTRANA(TM) transdermal system, 2006; Prod

B)  REVIEW ARTICLES 
1)  A review of the efficacy and safety of methylphenidate treatment in children with attention deficit disorder accompanied by other neurologic disorders such
cancer, epilepsy, traumatic brain injury, encephalitis, and mental retardation has been provided (Weber & Lutschg,
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2)  The OROS(R) extended-release formulation of methylphenidate is reviewed, including pharmacodynamics, pharmacokinetics, and efficacy studies (Keating et 
al, 2001). 

 
 4.5   Therapeutic Uses 

Methylphenidate 

Methylphenidate Hydrochloride 

 
4.5.A   Methylphenidate 

 
4.5.A.1   Attention deficit hyperactivity disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, no; Pediatric, yes ( 6 to 12 years) 
Efficacy: Pediatric, Effective 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Transdermal methylphenidate, in a 9-hour of delivery once daily dose, is an effective treatment of attention deficit
providing symptom reduction (McGough et al, 2006) 
Transdermal methylphenidate is indicated for the treatment of attention deficit hyperactivity disorder in children 6 to 12 years of
DAYTRANA(TM) transdermal system, 2006) 
Transdermal methylphenidate improves behavior measures when compared to placebo (Pelham et al, 2005 ) (Pelham et al, 2005)
Long-term effects (greater than 7 weeks) in children have not been well established (Prod Info DAYTRANA(TM) transdermal system, 2006)

c)  Pediatric: 
1)  In pediatric patients age 6 to 12 years with attention deficit hyperactivity disorder (ADHD), the use of transdermal methylphenidate (MTS) for a shorter 
wear time of 9 hours resulted in optimal treatment results when compared with placebo (PTS), according to a randomized, double
Patients with a mean age 9.1 years, 72% male, and a total score of 26 or higher on the ADHD rating scale
who were known to be responsive to stimulants, or naive to stimulants (37%) were included in the intent to treat analysis. After an
optimization phase, patients were randomized to receive one of 4 optimized daily doses of MTS (n=41) or placebo (n= 38). Most
optimized to the MTS patch delivering 16 or 20 mg dose over 9 hours. After one week of treatment, patients crossed over to the
following week. All patients attended 2 days of simulated classroom, which provided 12 to 14 hours of observation for
performance data. Patients in the MTS group performed significantly better compared with the PTS group on the main
(Swanson, Kotkin, Agler, M-Flynn and Pellham Teacher Rating Scale). The least square (LS) mean of the SKAMP
significantly lower (improved) (3.2 +/- 0.58) compared with the PTS group (8 +/- 0.58, p less than 0.0001), which was
post-dose assessment at 2 hours, continuing through the final 12 hour postdose assessment. Comparing ther
number of math problems attempted was 113.8 versus 86.2 (difference of 27.5, 95% CI, 19.48 - 35.59, p less than
math problems correct was 109.4 versus 80.7 (difference of 28.7, 95% CI, 21.09 - 35.34, p less than 0.0001). On
Global Impressions) the MTS group was more likely rated as improved compared with the PTS group (79.8%
on the parent rated CGI-I scores of 71.1% versus 15.8% (p less than 0.0001). In the safety assessment of
emergent adverse events in 24 patients recorded in the MTS group compared with 25 events in 18 patients
occurring 2% or more, comparing the MTS with the PTS group, the incidence of any adverse effect was 30%
nausea (3% vs 0%) (McGough et al, 2006). 
2)  Transdermal methylphenidate (MTS) was effective for the treatment of attention deficit hyperactivity disorder in
double-blind, placebo-controlled, randomized trial. All patients received MTS in an open-label phase to determine the optimal dose (10 milligrams (mg), 
15 mg, 20 mg, and 30 mg for 5 weeks). Then patients were randomized to placebo or MTS patch (at the optimal dose) for 2 weeks. The patch was worn 
for 9 hours every day, then removed. The primary efficacy outcome was the mean differences in change from baseline in SKAMP (Swanson, Kotkin, 
Agler, M-Flynn, and Pelham) Deportment Scores between MTS and placebo. Children were evaluated by teachers and observers in the classroom 
setting. From 2 hours after patch application through 12 hours after application, SKAMP Scores improved statistically more with MTS than placebo (Prod 
Info DAYTRANA(TM) transdermal system, 2006). 
3)  Transdermal methylphenidate (MTS) was effective for the treatment of attention deficit hyperactivity disorder in children 6 to 12 years of age in a 
double-blind, placebo-controlled, randomized trial. Children were randomized to placebo or MTS patch in a flexible
milligrams (mg), 15 mg, 20 mg, and 30 mg for 5 weeks. Then the patients were followed for 2 weeks during which patients were on their optimal patch 
dose. The patch was worn for 9 hours every day, then removed. The primary efficacy outcome was the mean differences in change from baseline in the 
ADHD-Rating Scale-IV between MTS and placebo. ADHD-Rating Scale-IV improved statistically more with MTS than placebo. Although the design of 
the study did not allow for evaluation of a dose-response, in general, there did not appear to be improved efficacy with a dose increase from 20 mg over 
9 hours to 30 mg over 9 hours (Prod Info DAYTRANA(TM) transdermal system, 2006). 
4)  In a multicenter, double-blind, randomized, dose-ranging study of transdermal methylphenidate (MTS),
MTS were superior to placebo in behavioral measures. Enrolled in the study were 33 boys and 3 girls, age range 6 to 13
the summer treatment program. Patients were randomized to receive placebo, MTS 6.25 centimeters squared (cm(2)), MTS 12.5 cm(2), and MTS 25 cm
(2), worn for at least 12 hours daily. The time of application was also studied along with the dose and patient caregivers were instructed to apply the 
patch either 60 or 120 minutes before the start of the summer treatment program day. Therefore, there were eight dose x time conditions, each 
administered one time to each patient. Patients were instructed to continue their usual medication regimen through the day before the study, which was 
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a placebo practice day. During the day patients participated in both academic and nonacademic activities with a comprehensive behavioral management 
system that assessed point systems, time outs, and daily report cards. After the 8 study days, the point system measures (following rules, 
noncompliance, interruption, complaining, conduct problems, and negative verbalizations) were all significantly improved at all MTS doses compared to 
placebo in pairwise comparisons (p less than 0.05). The classroom measures for following rules and the amount of work completed were also 
significantly improved at all MTS doses compared to placebo in pairwise comparisons (p less than 0.05).
among the groups for the amount of classroom work completed correctly. The daily report cards also showed a significant difference between the MTS 
groups and the placebo group in pairwise comparisons (p less than 0.05). The most common side effects were loss of appetite (61% of the children 
across doses) and trouble sleeping (47% of the children across doses), with incidence increasing with higher doses. There were also reports of erythema 
in 40% to 50% of the patients, more incidence on active MTS than placebo days (Pelham et al, 2005 ). 
5)  Transdermal methylphenidate (MTS) combined with behavioral modification produced significant improvements in children with attention deficit 
hyperactivity disorder (ADHD) compared to either treatment alone. The study enrolled 25 boys and 2 girls, ages 6 to 12
in a summer treatment program. Patients were randomly assigned to receive placebo, MTS 12.5 centimeters squared (cm(2)), MTS 25 cm(2), and 37.5
cm(2) on Monday through Thursday for 24 days. The drug conditions were double-blind and varied on a daily basis so that each child received each
drug condition once each week. All of the MTS doses were applied at 7 a.m. and removed at 3:30 p.m. Behavioral treatment was varied on a weekly
basis, so each patient had 2 days in each medication condition without behavioral treatment and 4 days in each medication condition with
treatment. The children spent 2 hours each day in an academic setting and the remainder of their day consisted of recreational
behavior was assessed using a point system (following activity rules, rule violations, noncompliance, interruption, complaining,
negative verbalizations), classroom measures (rule violations, completed work and accuracy of completed) and daily
tests showed significant improvement at all three doses of MTS compared to placebo in point system criteria,
daily report cards (all doses of MTS compared to placebo in pairwise tests, p less than 0.05). Exceptions were
not statistically significant at any dose of MTS regardless of behavior modification, interruption was not significant at MTS 12.5 cm(2) with no behavior 
modification and completion of classroom work was not significant at MTS 12.5 cm(2) with no behavior modification. The most consistently reported 
adverse effect that increased as the dose increased was loss of appetite (Pelham et al, 2005). 

 
4.5.B   Methylphenidate Hydrochloride 

Attention deficit hyperactivity disorder 

Autistic disorder 

Bipolar disorder; Adjunct 

Bulimia nervosa 

Cancer; Adjunct 

Cataplexy - Narcolepsy 

Cerebral palsy - Spasticity; Adjunct 

Cocaine dependence 

Dementia 

Depression, Combination therapy 

Depression, Monotherapy 

Epilepsy 

Fatigue 

Finding related to coordination / incoordination - Impaired cognition 

Hiccoughs, Intractable 

Indifference 

Narcolepsy 
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Paraphilia; Adjunct 

Schizophrenia 

Selective serotonin re-uptake inhibitor adverse reaction - Sexual dysfunction 

Shivering, Postanesthesia; Treatment and Prophylaxis 

Syncope 

Traumatic brain injury 

 
4.5.B.1   Attention deficit hyperactivity disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes (Concerta(R), age up to 65 yr); Pediatric, yes (age 6 yr and older) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

The efficacy of methylphenidate extended-release (ER) tablets (Concerta(R)) for the treatment of ADHD in
double-blind, placebo-controlled, randomized trials involving a total of 627 patients aged 18 to 65 years
oral tablets, 2008). 
Extended-release methylphenidate maintained effectiveness in children aged 6 to 13 years with ADHD for up to 2 years during an
(n=407) (Wilens et al, 2005). 
Extended-release methylphenidate has been well tolerated and clinically superior to placebo during randomized, controlled, double
involving children with ADHD and who were 6 years of age and older (Greenhill et al, 2002; Pelham et al, 2001; Wolraich et al, 2001).
Extended-release methylphenidate demonstrated equivalent efficacy to immediate-release methylphenidate
controlled trials involving children aged 6 and older with a diagnosis of ADHD (Pelham et al, 2001; Wolraich et al, 2001).
The racemic mixture of L- and D-amphetamine was equivalent to methylphenidate in the treatment of ADHD in children during
placebo-controlled trial (n=25) and was still effective 4 to 5 hours post-administration (Pelham et al, 1999b).
Oral methylphenidate appears to be safe and effective in children with epilepsy who are seizure free while receiving antiepileptic drugs, prior to
starting methylphenidate therapy (Gross-Tsur et al, 1997a). 
Both methylphenidate and clonidine are beneficial in ADHD with tics; however, the combination appears to be better than monotherapy with either 
agent alone (Anon, 2002a). 

c)  Adult: 
1)  The efficacy of methylphenidate extended-release (ER) tablets (Concerta(R)) was demonstrated in two separate double
randomized trials involving a total of 627 patients aged 18 to 65 years who had been diagnosed with attention deficit hyperactivity disorder (ADHD). The 
first study was a 7-week dose-titration study which randomized 226 patients to treatment with methylphenidate ER at an initial dose of 36 milligrams (mg)
per day or placebo. Incremental increases of 18 mg/day in the methylphenidate ER dose were allowed based on tolerability. Doses ranged
108 mg/day. The primary outcome measure was change from baseline on the Adult ADHD Investigator Rating Scale (AISRS) at final
mean change scores for the investigator rating on the AISRS demonstrated a statistically significant improvement associated with
compared with placebo. The second study was a 5-week, fixed dose study which randomized 401 patients to methylphenidate ER 18,
or placebo. Primary outcome measure was improvement in the Conners' Adult ADHD Rating Scale (CAARS) total scores at study end
all doses of methylphenidate ER was statistically significant compared with placebo (Prod Info CONCERTA(R) extended
2)  Methylphenidate in doses of 10 to 90 milligrams (mg) orally daily was reported more effective than placebo in the treatment of attention deficit 
disorder, residual type, in adults in a double-blind crossover trial (Wender et al, 1985). A moderate-to-marked response was observed in 21 of 37 
patients (57%), as compared to only 4 patients (11%) receiving placebo. Improvement was observed in attentional difficulty, motor overactivity, affective 
lability and impulsivity. 

d)  Pediatric: 
1)  Monotherapy - Extended Release 

a)  In a multisite, open-label study once daily OROS methylphenidate (Concerta(R)) was found to maintain effectiveness in children with attention
deficit/hyperactivity disorder (ADHD) for up to 2 years. A total of 407 children between the ages of 6 and 13 years were enrolled in the study, and 
229 children completed the 24-month trial. Patients were initially assigned to receive one of three doses of OROS methylphenidate (18, 36, or 54 
milligrams (mg) once daily) which was based on their dose in a previous efficacy or pharmacokinetic study. Doses could be adjusted upward or 
downward in 18 mg increments throughout the 24 month trial depending on clinical response and adverse events. Patients were allowed to have 
medication reduced or stopped for weekends or non-school days and to take medication holidays. Effectiveness was evaluated by 
parents/caregivers, teachers and researchers by using the Global Assessment of Effectiveness rating scale
all groups throughout the study period. Values for parent/caregiver global assessment ranged from 87% at
Investigator assessment for the second year of treatment ranged from 91% to 95%. Parent treatment satisfaction
pleased, very pleased, or extremely pleased with OROS methylphenidate at the time of their last observation.
dose increased 26% from baseline (35.2 mg (baseline) to 44.2 mg (month 21/24)). The majority of reported
the 407 children treated in the study, 363 (89.2%) reported at least one adverse event, and 282 (69.3%)
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investigators deemed to be possibly related to OROS methylphenidate (headache, insomnia, decreased
were no significant differences found in patients expected height and weight for their age at the end of
slight changes in blood pressure and heart rate throughout the study with the only significant increase
+/- 8.1 mmHg at baseline to 108.1 +/- 8.7 mmHg at end of study; p less than 0.0001). No clinically significant effects on complete blood counts and 
liver function tests were found throughout the trial (Wilens et al, 2005). 
b)  In a 2-week, unpublished double-blind study involving 134 children with ADHD (6 to 12 years), methylphenidate extended
(Ritalin(R) LA) 10 to 40 milligrams (mg) daily were statistically superior to placebo in improving symptom scores on the Conners ADHD/DSM
Scale for Teachers (CADS-T) during the second week (first-week data not provided). The dose range in this study was considered optimal based on 
a previous dose-titration phase (Prod Info RITALIN LA(R) oral extended-release capsule, 2004). 
c)  Compared with placebo, a 3-week course of once daily methylphenidate (Metadate CD(R)) (given once in the morning) was well
significantly improved symptoms of attention-deficit hyperactivity disorder over the course of the morning, as well as the afternoon, according to a
double-blind, multi-center trial (n=321 children, 6 to 16 years of age). The form of methylphenidate used in the study was a controlled delivery
formulation (also called 'modified-release'), which released approximately 30% of its dose on an immediate
release. Subjects (n=158) randomized to methylphenidate (MPH) initiated therapy as 20 milligrams (mg) every morning; dosing was individually 
titrated to effect (maximum 60 mg/day), with the mean dose reaching 40.7 mg/day (1.28 mg/kilogram/day) at the end of the study. Scores on the 
teacher-rated Conners' Global Index dropped from 12.7 to 4.9 in the MPH group after 3 weeks, whereas scores went from 11.5 to 10.3 in the 
placebo group (p less than 0.001, MPH versus control (least squares mean)). For MPH-treated children, the mean morning score was reduced to 
4.8 and the mean afternoon score to 5.4, showing that MPH had a sustained effect throughout the school day. Conners' Global Index ratings by 
parents demonstrated a similar pattern to that of teachers (a drop of 6.2 versus 2.8 points for MPH and controls, respectively; p less than 0.001). 
Clinical Global Impression ratings by investigators classified 64% of the MPH group as responders (moderate or marked improvement) compared 
with 27% of the placebo group. Most common adverse effects were headache, anorexia, abdominal pain, and insomnia, with only anorexia 
occurring significantly more often in the MPH group than in controls (9.7% vs 2.5%; p=0.007). Two MPH
adverse events. No serious side effects were reported in either group (Greenhill et al, 2002). 
d)  In a double-blind, cross-over study (n=68), 7-day courses of EXTENDED-RELEASE METHYLPHENIDATE (Concerta(R))
demonstrated equivalent efficacy to IMMEDIATE-RELEASE METHYLPHENIDATE given 3 times a day, and both forms of methylphenidate
were significantly superior to PLACEBO for treatment of attention- deficit/hyperactive disorder (ADHD). Enrollees were children 6 to 12 years
who met diagnostic criteria for ADHD (DSM-IV) and who had received a stable dose of MPH for at least 4 weeks. Subjects were converted to one
the 3 established MPH dose levels. The dose levels were: (1) Concerta(R) 18 milligrams (mg) once daily or IR MPH 5 mg 3 times a day;
Concerta(R) 36 mg once daily or IR MPH 10 mg 3 times a day; or (3) Concerta(R) 54 mg once daily or IR MPH 15 mg 3 times a day. Average daily
dosing in the study was 35 mg of Concerta(R) and 29 mg of immediate release (IR) MPH. Teachers rated each child's behavior on a daily report
card which was sent home to the child's parents (who provided rewards for a positive report card). Teachers completed weekly ratings on the
Inattention/Overactivity (I/O) with Aggression (IOWA) Conners Rating Scale. Parents also completed IOWA and Abbreviated Conners Ratings 
Scales each week. Children attended 3 Saturday Laboratory Sessions, with ratings made on academic productivity and social interaction measures. 
On all domain ratings by all reviewers in all settings, Concerta(R) and IR MPH provided significantly improved results compared with placebo (p less 
than 0.001). The only differences between the 2 MPH formulations was in 2 parent ratings (I/O and Abbreviated Conners), with ratings for Concerta
(R) significantly better than IR MPH ratings (p less than 0.05). In the laboratory sessions, rule violation frequency, negative behavior
observed disruptive behaviors were significantly different for MPH (both forms) compared with placebo. No serious adverse events
withdrawals due to adverse events occurred. Most common adverse effects of MPH were headache and abdominal pain. Four children had
of motor tics, all during IR MPH therapy. Poor sleep was reported in 16%, 7%, and 10% of recipients during Concerta(R), IR MPH, and placebo
dosing, respectively. Usual appetite was reported for 77%, 66%, and 59% during the same 3 treatments, respectively. Mean maximal and minimal
diastolic blood pressure were significantly higher in both MPH groups (p less than 0.05), as was mean maximal pulse rate (p less than 0.001)
(Pelham et al, 2001). 
e)  In a multi-center, double-blind trial (n=277), a 4-week course of Concerta(R) (EXTENDED-RELEASE METHYLPHENIDATE (OROS)) was 
demonstrated to be significantly more effective than placebo (p less than 0.001), and to have similar efficacy to immediate
(IR MPH) in children 6 to 12 years of age with attention-deficit/hyperactive disorder. Enrollees were assigned to 1 of 3 treatment dose levels: (1) 
OROS 18 milligrams (mg) once daily or IR MPH 5 mg 3 times a day; (2) OROS 36 mg once daily or IR MPH 10 mg 3 times a day; or (3) OROS 54 
mg once daily or IR MPH 15 mg 3 times a day. Children who had not received MPH previously participated in an open
determine their MPH dose; those who had previously used MPH were converted to one of the established
OROS, IR MPH, or placebo. Average total daily dose was 29.5 mg/day for those taking the immediate
extended-release form-OROS (n=94). The primary efficacy measure was the IOWA Conners Ratings Scale, including the
and Oppositional/Defiance subscales completed by both teachers and parents. Ratings on the IOWA Conners Ratings Scale
efficacy for extended-release and immediate-release methylphenidate. Fifty- nine subjects discontinued for lack of efficacy,
placebo group, 11 (16%) from the extended-release group, and 10 (14%) from the immediate-release group. No serious adverse effects
during the study. No significant difference between groups was observed in sleep quality; more children in the 2 active treatment groups
as eating less than usual compared with the control group. Five patients had tics reported as adverse effects (4 on placebo and 1 on IR
(Wolraich et al, 2001) 

2)  Monotherapy - Immediate Release 
a)  General Information 

1)  Controlled, blinded studies have shown methylphenidate to be effective in increasing attention and reducing impulsivity and motor activity in 
hyperkinetic children (Barkley & Cunningham, 1979)(Charles et al, 1979a; Klorman et al, 1979). The improvement in motor activity appears to 
occur in restrictive environments, and not in "free play" settings (Barkley & Cunningham, 1979). Authors of some studies have found that the 
drug improves the behavioral style, not learning efficiency (Whalen et al, 1979) and has adverse effects on a child's sociability (Barkley &
Cunningham, 1979b) and judgmental behavior. Other studies have found that methylphenidate improves academic performance, cognitive 
function, motor performance, social behavior, and right hemisphere functioning, but has little effect on children's self esteem (Campbell et al, 
1996; Famularo & Fenton, 1987; Werry et al, 1980). Tachyphylaxis may occur (Charles et al, 1979). Methylphenidate appears to be safe and 
effective in children with epilepsy who are seizure free, while receiving antiepileptic drugs, before starting methylphenidate therapy (Gross
et al, 1997a). 

b)  The racemic mixture of L and D-amphetamine (Adderall(R)) was as least as effective as methylphenidate
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attention deficit hyperactivity disorder (ADHD), and was more effective at 4 to 5 hours post-administration (beyond
duration of action). In this within-subject, double-blind, placebo-controlled, crossover study, 25 children with ADHD
methylphenidate 10 milligram (mg), 17.5 mg, Adderall(R) 7.5 mg, 12.5 mg, and placebo twice a day (at 7:45 a.m. and
manner every day for 24 days. Teachers and counselors rated their behavior throughout the day and at times beyond
duration of action (noon and 5 p.m.). Parents rated them at the end of the day and in the evening for possible rebound
placebo, Adderall(R) and methylphenidate significantly improved in-school behaviors (p less than 0.0001 and 0.001,
measures (p less than 0.0001), recess violations (p less than 0.0001), and after-school behaviors (p less than 0.0001).
significantly affected by time (p less than 0.01). Adderall(R) consistently resulted in higher effect size (ES) than
consistently resulted in higher ES than lower doses. Adderall(R) was also significantly more effective than
day (p less than 0.05). The ES of both drugs dropped at midday and steadily increased in the afternoon,
afternoon dose. Side effects were reported more frequently with Adderall(R) but did not preclude the
eliminated from the study due to exacerbation of his motor tic condition. Further studies are needed to
Adderall(R), and to compare the efficacy of methylphenidate to D-amphetamine (Pelham et al, 1999b).
c)  Two double-blind, randomized, cross-over trials evaluating the effectiveness of various drug delivery
acute tolerance to methylphenidate may exist in the treatment of children with attention deficit hyperactivity disorder (ADHD). In Study I (n=38), three
methylphenidate delivery patterns (twice-daily, flat, and ascending) and placebo were compared. The twice
methylphenidate was designed to produce typical school day peak and trough concentrations. The flat regimen was intended to provide an initial 
peak followed by a uniform methylphenidate concentration throughout the day. The ascending regimen produced an increasing methylphenidate 
level from a low drug concentration early in the morning to a high drug concentration by the end of the day. The flat delivery pattern was significantly 
less efficacious for measures of efficacy than the twice daily regimen in the afternoon, which suggests that acute tolerance to sustained
methylphenidate concentrations may be emerging throughout the day. In Study II, 32 children were assigned three treatments profiles (three
daily, ascending, and placebo) where the timing of the middle bolus of the three-times daily regimen was either 9:30 am (tid
after the 7:30 am dose. Only small increases in efficacy were measured in the tid-am regimen after the second dose compared with large increases 
in efficacy in the tid-pm regimen following the second dose. Following the administration of the third bolus dose in each regimen, a larger increase
efficacy was observed in the tid-am regimen compared with small increases in efficacy for the tid-pm regimen. The interpretation of these
suggests a consistency with the tolerance hypothesis. The results of Study I and Study II support the hypothesis that acute tolerance may
to the reduced efficacy of sustained-release drug delivery compared with immediate-release drug delivery of methylphenidate (Swanson
1999a). 
d)  Methylphenidate 0.4 to 1.2 milligrams/kilogram (mg/kg)/day, in two divided doses, was reported effective in improving academic performance in 
children with attention deficit disorder without hyperactivity (ages, 7 to 12 years). During one academic grading period, methylphenidate therapy 
resulted in an improvement in school grades, when compared to a preceding grading period and the period following drug therapy. It is suggested 
that methylphenidate may be useful in this type of attention deficit disorder and controlled studies are suggested (Famularo & Fenton,

3)  Use In Patients With Epilepsy 
a)  Use of methylphenidate (0.3 milligram/kilogram once daily) appears to be safe and effective to treat attention deficit hyperactivity disorder 
(ADHD) in children with EPILEPSY who are seizure free, while receiving antiepileptic drugs, before starting methylphenidate therapy. During this 4 
month study involving 30 children with epilepsy and ADHD, none of the 25 children who were seizure free prior to starting methylphenidate had 
seizures while taking methylphenidate. Of the 5 children continuing to have seizures despite antiepileptic drugs, 3 had an increase in seizures and 2 
showed no change or a reduction in seizures while receiving methylphenidate. In this study methylphenidate was beneficial in 70% of children. 
However, the authors advise that caution is warranted for those children still having seizures while receiving antiepileptic drugs (Gross
1997a). 

4)  Use In Patients With Neurofibromatosis 
a)  Use of methylphenidate can improve cognitive, academic, and social behavior in children with attention
neurofibromatosis type 1 (NF1). This study involved children with ADHD and NF1 (n=20), those with ADHD (n=14), those with NF1 (n=26), and 
normally developing children (n=14). Methylphenidate was given to each child in the ADHD-NF1 group and the ADHD control group. Administration 
of methylphenidate (5 to 15 milligrams (mg) daily; average 7.5 mg) to children with ADHD and NF1 resulted in significant improvements in the
of Variables of Attention (TOVA) scores and the Child Behavior Checklist (CBCL) scores. In addition, attention span, learning ability,
behavior improved and aggressive behavior declined in children with ADHD and NF1. Children in the ADHD control group also demonstrated
significant improvement in measured variables (Mautner et al, 2002). 

5)  Use In Patients With Tourette's Syndrome Or Tics 
a)  In children with attention deficit hyperactive disorder (ADHD) and TICS (both by DSM-IV criteria), CLONIDINE alone, METHYLPHENIDATE 
(MPH) alone, or combination CLONIDINE/MPH provided symptomatic improvement in ADHD without causing
CLONIDINE/MPH combination therapy provided the greatest benefit. This finding emanated from a double
years of age (n=136). Subjects were randomized to placebo (n=32), clonidine alone starting at 0.1 milligram (mg)/day
5 mg/day (n=37), or combination clonidine/MPH (n=33). Average daily doses were 0.25 mg for clonidine
MPH, 25.7 mg for MPH alone, and 26.1 mg for MPH given with clonidine. Based on the primary endpoint
Teacher), a significant treatment effect was observed for clonidine (compared to no clonidine; p=0.002), and
p=0.003), and either clonidine or MPH was more effective than placebo (both p=0.02). However, the greatest
was seen with combination clonidine/MPH (p less than 0.0001 compared to placebo). Worsening of tics was reported
8 receiving MPH alone, 6 on combination clonidine/MPH, and 7 receiving placebo. Compared with placebo, severity of
treatment groups according to the Yale Global Tic Severity Scale, the Global Tic Rating Scale, and the Tic Symptom
were well tolerated except for sedation caused by clonidine; 48% of those receiving clonidine reported this side
clonidine seemed to be most helpful for impulsivity and hyperactivity, while MPH appeared most helpful for
b)  Tourette's syndrome may be exacerbated or precipitated by the use of stimulant medications for the treatment of attention deficit disorders in 
children. Early signs of Tourette's Syndrome or TICS are difficult to distinguish from hyperactive and attention disordered symptoms. Children may 
therefore mistakenly be treated with stimulant medications (dextroamphetamine, methylphenidate, pemoline). Stimulants may therefore exacerbate 
the severe motor and phonic tics requiring discontinuation of the stimulants and possible institution of haloperidol therapy. In patients diagnosed as
having an attention deficit disorder, clinical evaluation for Tics and Tourette's Syndrome in the children and their families should precede the
stimulant medication. In children with no symptoms of Tourette's Syndrome but with a familial history, stimulants should be used very
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The use of stimulants is contraindicated in children with Tourette's Syndrome. If tics occur during stimulant treatment, stimulant
discontinued (Lowe et al, 1982a). 
c)  Although stimulant therapy was suspected to exacerbate tics, LONG-TERM methylphenidate treatment in this study appeared to be safe and
effective in children with attention-deficit hyperactivity disorder (ADHD) AND CHRONIC MULTIPLE TIC DISORDER or TOURETTE'S SYNDROME. 
In this 2-year non-blinded, prospective, follow-up study, 32 children (age ranging from 6.1 and 11.9 years) received minimal effective doses of 
methylphenidate from a previous trial (mean 16.5 milligrams (mg), range=5 to 40 mg). The children were evaluated in a simulated classroom every 6 
months for 2 years for their on-task, fidgeting, worksheet behaviors, and vocal and motor tic frequency. In almost every measure, tics were 
significantly worse at baseline than placebo (p ranging from less than 0.001 to 0.03). There was no difference in tic condition between placebo and
methylphenidate. ADHD behaviors were not significantly different between baseline and placebo, whereas children spent significantly more time on
task during the medication conditions than placebo (p less than 0.001). There was no significant difference between children's height and weight
when compared to growth table values. Systolic blood pressure and heart rate were significantly increased (p=0.02 and 0.01, respectively), but
considered clinically insignificant. Although this study showed methylphenidate did not worsen tics in patients with ADHD and Tourette's
the possibility of individual exacerbation of tic cannot be ruled out (Gadow et al, 1999a). In another study of 19 children with ADHD
syndrome, abrupt withdrawal of methylphenidate and dextroamphetamine in long-term therapy DID NOT cause worsening of tic
frequency (Nolan et al, 1999a). 

 
4.5.B.2   Autistic disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence is inconclusive 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Methylphenidate may be useful in the treatment of autism  
Methylphenidate may improve concentration, hyperactivity, constructive behavior, and stereotyped movements; however,
sadness and exacerbate temper tantrums 

c)  Pediatric: 
1)  One group of investigators reported the efficacy of methylphenidate 10 to 50 milligrams daily (mean, 25 milligrams daily) in the treatment of autism in 
an open study involving 9 children (4 to 16 years of age). All children improved significantly during treatment, without worsening of stereotyped 
movements or significant toxicity. The authors suggest that a placebo-controlled, two month study of hyperactive autistic children is indicated to further
evaluate the efficacy of methylphenidate in this patient population (Birmaher et al, 1988). 
2)  Methylphenidate 10 milligrams orally twice daily was reported beneficial in a 6-year-old boy with autism (Strayhorn et al, 1988). The child was 
randomly administered methylphenidate or placebo daily, under double-blind conditions. Methylphenidate was demonstrated to improve concentration 
and hyperactivity, as well as constructive behavior and stereotyped movements; negative effects were observed (worsening of sadness and 
exacerbation of temper tantrums); however, beneficial effects were considered to outweigh these negative aspects of treatment. This case report 
suggests that methylphenidate may not be contraindicated in autistic children. More studies are required to more fully evaluate methylphenidate therapy 
in autism. 

 
4.5.B.3   Bipolar disorder; Adjunct 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Some DEPRESSED patients with bipolar disorder experienced symptomatic improvement with methylphenidate
c)  Adult: 

1)  In a small 12-week, open-label pilot study (n=14), the addition of METHYLPHENIDATE to mood stabilizing regimens brought improvement of 
symptoms to some depressed patients with bipolar disorder. Ten patients had bipolar type I illness (DSM
had a manic episode secondary to controlled hydrocephalus or antidepressant therapy. All had a score of 15 or greater on the Hamilton Scale for 
Depression (HAM-D). Methylphenidate was started at 5 milligrams (mg) twice daily and titrated based on response; mean dose was 16.6 mg in those 
completing the study (9) and 10 mg in those who discontinued (5). Terminations were secondary to development of a brief manic state (1), severe 
agitation (1), anxiety (1), alcohol abuse (1), and lost to follow-up (1). HAM-D scores dropped from baseline mean 16.9 to 9.4 at 12 weeks (p=0.12). 
Psychiatric Symptom Assessment Scale (PSAS) scores dropped from 17.9 to 4.8 (p=0.016) (El-Mallakh, 2000).

 
4.5.B.4   Bulimia nervosa 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Possibly effective in the treatment of bulimia nervosa with cluster B personality disorder 
c)  Adult: 

1)  Methylphenidate (MPH) was effective in the treatment of 2 patients with bulimia nervosa associated with CLUSTER B PERSONALITY DISORDER. 
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Bulimics with cluster B personality disorder responded poorly to psychotherapy and antidepressant treatments. These 2 patients had not responded to 
these treatments and were put on MPH therapy. Patient 1, a 20-year-old woman with 5-year history of bulimia nervosa and cluster B personality 
disorders, had symptoms of attention deficient hyperactivity disorder (ADHD) since age 7. She was put on MPH 10 milligrams (mg) at 8 a.m., 5 mg at 
noon, and 5 mg at 5 p.m. At 10 months after discharge, her urges to binge and induce vomiting had significantly reduced. Her Conner ADHD symptom 
scale, ranging from 0 to 36, improved from an average 12.6 to 2.6 on the first 3 days of MPH 20 mg/day treatment. Her Eating Attitude Test score 
improved from an average of 28.9 to 16.3. Patient 2, a 38-year-old woman with 20-year history of bulimia nervosa, borderline personality disorder, 
generalized anxiety disorder, and major depressive disorder, improved her anxiety and depression with psychotherapy and various antidepressants but 
did not improve on her binging and purging. She was treated with MPH 5 mg 3 times per day for 1 month. She reported to have decreased binging and 
purging, and decreased impulsivity. Her Conner score improved from 34 to 13. A trial of PEMOLINE was started because of the rebound effect of MPH. 
Her symptoms of bulimia nervosa and irritability returned. She was put on long-acting MPH with reduced symptoms, and was doing well after 12 months.
MPH may be useful in the treatment of bulimics with cluster B personality disorder. Further studies are needed to confirm its usefulness. Due to the
drug abuse potential in this population, MPH treatment was not recommended by the authors at this time (Sokol et al,

 
4.5.B.5   Cancer; Adjunct 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Methylphenidate may improve neurobehavioral functioning in patients with malignant brain tumors  
Effective for depression associated with cancer  
Methylphenidate may be effective for alleviating fatigue in patients with advanced cancer  
Methylphenidate may enhance the analgesic efficacy of narcotic analgesics and decrease sedation in patients with chronic pain secondary to 
advanced cancer 

c)  Adult: 
1)  BRAIN TUMORS 

a)  Methylphenidate may improve neurobehavioral functioning in patients with malignant brain tumors despite progressive neurologic injury as a 
result of their disease and/or treatment (i.e., radiation and chemotherapy). In this study, patients (n=30) with malignant brain tumors received 
methylphenidate 10 to 30 milligrams twice daily. Methylphenidate treatment was associated with subjective and objective improvements in cognition 
and daily functioning. Results of neuropsychologic tests indicate improvements in psychomotor speed, verbal memory, speech function, visual
motor speed, executive function, and fine-motor coordination. Subjective functional improvements included increase energy, improved gait, better 
concentration, brighter mood, improved motivation, and increased stamina. In addition, the majority of patients on glucocorticoid therapy were able 
to decrease their dose. Adverse effects were minimal, no patient experienced an increase in seizure activity or had difficulties with blood pressure 
(Meyers et al, 1998a). 

2)  DEPRESSION 
a)  A report of the efficacy of methylphenidate in the treatment of depression in cancer patients has been provided (Fernandez et al, 1987). 
Methylphenidate was given in doses of 10 milligrams orally three times daily initially, with subsequent dosing adjustments after an observation 
period of 2 to 3 days; increases to a maximum of 80 milligrams daily were permitted by week 2 of treatment. Of 30 patients treated, 10 demonstrated 
marked improvement, with 13 showing moderate improvement; maximum improvement was generally

3)  FATIGUE 
a)  Methylphenidate may be effective for alleviating fatigue in patients with advanced cancer. In this preliminary study, 14 patients (mean age 66 
years) with advanced cancer were given methylphenidate 5 to 30 milligrams daily for a mean evaluation period of 8 days. Six patients (43%) were 
considered responders (at least 30% improvement). Mean visual analogue scale (VAS) scores for fatigue before and after treatment were 77 and 
54, respectively (p=0.01). According to log-rank test, there was a significant difference in survival time between responders and nonresponders (77 
vs 36 days, respectively; p=0.01). Adverse effects were relatively mild and reversible (Sugawara et al, 2002).

4)  PAIN 
a)  Methylphenidate doses of 15 milligrams (mg) orally daily (10 mg orally at breakfast; 5 mg orally at lunch) in combination with narcotic analgesics 
was reported to enhance the analgesic efficacy of the narcotic agents and decrease sedation in patients with CHRONIC PAIN secondary to 
advanced cancer (Bruera et al, 1987a). Patients were receiving either morphine, hydromorphone, levorphanol or oxycodone.

 
4.5.B.6   Cataplexy - Narcolepsy 

See Drug Consult reference: NARCOLEPSY AND CATAPLEXY - DRUG THERAPY 
 
4.5.B.7   Cerebral palsy - Spasticity; Adjunct 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in relieving spasticity and dystonia in one patient with cerebral palsy 
c)  Adult: 

1)  Methylphenidate was effective in alleviating SPASTICITY and DYSTONIA in a 44-year-old woman with congenital cerebral palsy. She was confined 
in a wheelchair due to marked spasticity of the legs and choreoathetosis of the face, trunk, and upper extremities. Treatment with haloperidol, tiapride, 
clonazepam, biperiden, trihexyphenidyl, diazepam, tizanidine, and baclofen had little benefit. Botuline toxin treatment in the past 6 years was moderately
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successful. Methylphenidate 10 milligrams (mg) twice a day markedly improved her spasticity and choreoathetosis. Spasticity and involuntary
returned during an interruption of the treatment. The patient's neurologic condition continued to be stable and her mobility had greatly
1 year. No side effects were noted (Boogerd & Beijnen, 2000). 

 
4.5.B.8   Cocaine dependence 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Methylphenidate may be effective in the treatment of adults with attention deficit hyperactivity disorder and
Limited data indicate that methylphenidate is ineffective in the treatment of cocaine abusers without attention deficit

c)  Adult: 
1)  Results of a 12-week open trial suggest that methylphenidate combined with relapse prevention therapy may reduce symptoms of attention deficit 
hyperactivity disorder (ADHD), cocaine craving, and cocaine use in adults with ADHD and cocaine dependence. In this trial patients (n=10) received
sustained-release methylphenidate 40 to 80 milligrams/day in 2 divided doses along with weekly relapse prevention therapy. Patient self
indicated significant reductions in attention difficulties, hyperactivity, impulsivity, cocaine use, and craving. Cocaine abstinence was confirmed by
urinalysis (Levin et al, 1998a). 
2)  Methylphenidate therapy (5 to 20 milligrams (mg) four times daily) was reported ineffective in the management of cocaine abuse in an
involving 5 cocaine abusers (without attention deficit disorders). Clinical improvement or cocaine abstinence was not observed in
al, 1985). 

 
4.5.B.9   Dementia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Efficacy in the treatment of senile dementia is questionable; available data are anecdotal  
Some of the negative symptoms associated with vascular dementia or dementia of Alzheimer's type
Withdrawn, non-agitated patients with moderate dementia are most likely to respond to methylphenidate

c)  Adult: 
1)  Results of an open-label, non-blinded preliminary study indicate that the negative symptoms associated with vascular dementia or dementia of 
Alzheimer's type respond to methylphenidate (10 to 20 milligrams/day). Results were similar for Alzheimer's (n=12) and vascular (n=15) dementia 
patients. Depressive symptoms in this population did not respond to methylphenidate. Some cognitive improvement was noted in patients with vascular 
dementia, but not in those with dementia of Alzheimer's type. It appears that withdrawn, non-agitated patients with moderate dementia are the most likely 
to respond to methylphenidate (Galynker et al, 1997a). 
2)  Methylphenidate has been used to treat senile dementia and is possibly effective; however, there are few clinical trials and most
stems from clinical experience and anecdotes. Most references to the use of methylphenidate (or amphetamines) simply mention
(Rossman, 1979; Anon, 1978; Yesavage & Hollister, 1978; Borowitz, 1976; Steinberg, 1976). 

 
4.5.B.10   Depression, Combination therapy 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

A 4-week, randomized, double-blind, placebo-controlled study of patients with treatment-resistant depression
demonstrated no statistically significant benefit with the addition of extended-release methylphenidate
antidepressant therapy (n=60) (Patkar et al, 2006) 
The results of a small case series involving 5 patients appear to indicate that methylphenidate (10 to 40 milligrams
augmenting the therapeutic effects of serotonin selective reuptake inhibitors (SSRIs) (eg, fluoxetine, paroxetine) in the
depression (Stoll et al, 1996) 
The combination of MAO inhibitors (tranylcypromine, isocarboxazid, phenelzine) and stimulants (amphetamine, methylphenidate) has been effective 
as therapy of severe treatment-resistant depression (Feighner et al, 1985) 
The combination of MAO inhibitors and stimulants plus tricyclic antidepressants (amitriptyline, protriptyline, amoxapine, nortriptyline)
effective and safe in this type of intractable depression (Feighner et al, 1985) 

c)  Adult: 
1)  A 4-week, randomized, double-blind, placebo-controlled study of patients with treatment-resistant depression without psychotic features 
demonstrated no statistically significant benefit with the addition of extended-release methylphenidate hydrochloride (Concerta(R)) to single
antidepressant therapy. Patients (n=60; mean age, 48.5 years) with major depressive disorder who had failed at least a 6
therapy were randomized to either methylphenidate (n=30) or placebo (n=30), with methylphenidate doses initiated at 18 milligrams (mg)/day and titrated 
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in 18-mg/day increments each week to a maximum dose of 54 mg/day. Subjects maintained their preexisting antidepressant dose throughout the study
period. The primary efficacy measurement was the change in the 21-item Hamilton Depression Rating Scale (HAM
treatment), with a response defined as at least 50% reduction and remission defined as a score of 7 or less at end point. Secondary efficacy
were included changes in the Clinical Global Impression-Improvement and Severity (CGI-I and CGI-S, respectively) scores
Depression Inventory-Second Edition (BDI-II) scores. There were no statistically significant differences between
primary or secondary efficacy measurements. Changes in the mean HAM-D-21 scores were -6.9 for the methylphenidate group and 
group (p=0.22). Patients receiving methylphenidate achieved response and remission (40% and 13.3%, respectively) more frequently than those 
receiving placebo (23.3% and 3.3%, respectively), but the differences were not statistically significant (p=0.12 and p=0.065, respectively). There were no
statistically significant differences for changes in CGI-I (p=0.34), changes in CGI-S (p=0.18), or BDI-II (p=0.14). Adverse events profiles
moderate in severity and the dropout rates were similar between groups (Patkar et al, 2006). 
2)  The results of a small case series involving 5 patients appear to indicate that methylphenidate (10 to 40 milligrams (mg)/day) may be useful in
augmenting the therapeutic effects of serotonin selective reuptake inhibitors (SSRIs) (eg, fluoxetine, paroxetine) in the treatment of
depression. In this series, methylphenidate added to ineffective or only partially effective SSRI treatment resulted in a rapid
symptoms, without side effects, significant tolerance, or abuse of methylphenidate (Stoll et al, 1996). 
3)  The combination of MAO inhibitors (tranylcypromine, isocarboxazid, phenelzine) and stimulants (amphetamine,
as therapy of severe treatment-resistant depression. In addition, the combination of MAO inhibitors and stimulants plus tricyclic antidepressants 
(amitriptyline, protriptyline, amoxapine, nortriptyline) has also been effective and safe in this type of intractable depression (Feighner et al, 1985). It is
suggested that the following regimen be utilized when combining these agents: (1) the individual drugs administered should be agents which the
has had a prior partial response; (2) with combined MAO inhibitor and stimulant therapy, the MAO inhibitor should be started first, adding
dextroamphetamine or methylphenidate in 2.5 milligrams (mg) increments to stabilize blood pressure and enhance clinical response; (3) when
administering the combination of MAO inhibitors, stimulants, and antidepressants, the tricyclic antidepressant should be initiated first at
days, adding the MAO inhibitor during the daytime for 4 to 5 days, then adding low doses of the stimulant until blood pressure is
response is positive. The most frequent complication of this therapy is orthostatic hypotension; other patients
and agitation. However, no serious side effects or life-threatening reactions were reported. 

 
4.5.B.11   Depression, Monotherapy 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Improves selected types of depression (Ayd, 1985; Janowsky et al, 1973); (Rickels et al, 1970 & 1972)
Effective for depression in medically ill elderly patients (Frye, 1997a; Emptage & Semla, 1996a) 
Effective for depression associated with cancer and cardiac surgery (Macleod, 1998; Fernandez et al, 1987); (Kaufmann et al,
May be effective for depressive and/or cognitive symptoms in post liver transplant and post-stroke patients (Grade et al, 1998a; Plutchik et
1998a) 

c)  Adult: 
1)  GENERAL INFORMATION 

a)  Studies have shown that methylphenidate (10 to 30 milligrams (mg)/day) can improve selected certain types of depression (Ayd, 1985; Janowsky 
et al, 1973); (Rickels et al, 1970 & 1972). However, 1 study found methylphenidate ineffective for depression (Mattes, 1985). In some patients, 
methylphenidate may exacerbate pre-existing agitation, anxiety, mania, psychosis, or depression. Methylphenidate (5 to 40 mg/day) appears to be 
safe and effective for the treatment of depression in medically ill elderly patients lacking contraindications for use. Methylphenidate's quick onset
action, usually within 2 to 5 days, is a potential advantage over other antidepressants in this patient population (Frye, 1997a; Emptage &
1996a). Methylphenidate has been effective in the treatment of depression associated with cancer and cardiac surgery (Macleod, 1998;
et al, 1987); (Kaufmann et al, 1984). Methylphenidate may be useful for the treatment of depressive and/or cognitive symptoms in post
transplant and post-stroke patients (Grade et al, 1998a; Plutchik et al, 1998a). 

2)  Results of a small, uncontrolled, preliminary study indicate that methylphenidate may be useful for the treatment of depressive and/or cognitive 
symptoms in post liver transplant patients. In this study, a positive response was reported in 7 of 8 patients receiving methylphenidate 10 to 20 
milligrams/day. Methylphenidate was noted to improve cognition, mood, motivation, appetite, and alertness (Plutchik et al, 1998a).
3)  Results of a prospective, randomized, double-blind, placebo- controlled study indicate that methylphenidate is effective for the
stroke depression. In this study, acute stroke patients (n=21) receiving methylphenidate (30 milligrams/day) demonstrated greater
mood, ability to conduct activities of daily living, and motor function than patients receiving placebo. Treatment with
with an increased number of adverse effects (Grade et al, 1998a). 
4)  Methylphenidate has been demonstrated to be useful in the treatment of depression following cardiac surgery (Kaufmann et al, 1984). Doses of 10 
milligrams (mg) orally twice daily produced improvement in depressive symptoms following cardiovascular complications within 24 to 28 hours and is
considered a viable alternative in patients with contradictions to tricyclic antidepressants. 
5)  A report of the efficacy of methylphenidate in the treatment of depression in cancer patients has been provided (Fernandez et al, 1987). 
Methylphenidate was given in doses of 10 milligrams orally three times daily initially, with subsequent dosing adjustments after an observation period of 
2 to 3 days; increases to a maximum of 80 milligrams daily were permitted by week 2 of treatment. Of 30 patients treated, 10 demonstrated marked 
improvement, with 13 showing moderate improvement; maximum improvement was generally seen by the 4th day of treatment.
6)  Methylphenidate in doses of 5 milligrams (mg) orally twice daily, increasing by 5 mg twice daily every 2 days to a maximum of 30 mg twice
ineffective as an antidepressant in a controlled study involving 20 mildly depressed patients (Hamilton Depression Rating Scale,
1985). 

 
4.5.B.12   Epilepsy 

a)  Overview 
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FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Methylphenidate may reduce sedation and fatigue and improve cognition and quality of life in patients with
c)  Adult: 

1)  Methylphenidate appears to reduce sedation and fatigue and improve cognition and quality of life in patients with intractable epilepsy without 
adversely affecting seizure activity. In this open-label, non-randomized, pilot study involving 8 epilepsy patients (age range 16 to 55 years; mean age, 31
years) on multiple antiepileptic drugs (AEDs), methylphenidate (dosage range 7.5 to 25 milligrams (mg)/day; average dose 15 mg/day) was added to
patients' current AED regimens for 3 months. Six of 8 patients were seizure free at baseline, 5 remained seizure
experienced an increase, 1 a decrease, and 1 no change in seizure activity. Overall, all quality of life indicators, attention/concentration
scores, and emotional well-being scores showed significant improvement from baseline after methylphenidate was added. In addition,
analogue scale fatigue scores decreased 63.3% from baseline (p=0.015). Methylphenidate did not significantly affect AED
serum concentrations of AEDs changed less than 10% from baseline to the end of the study. No serious adverse effects were
2002). 

 
4.5.B.13   Fatigue 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

May reduce fatigue in some HIV-positive patients  
Methylphenidate may be effective for alleviating fatigue in patients with advanced cancer 

c)  Adult: 
1)  Methylphenidate may be effective for alleviating fatigue in patients with advanced cancer. In this preliminary study, 14 patients (mean age 66 years) 
with advanced cancer were given methylphenidate 5 to 30 milligrams daily for a mean evaluation period of 8 days. Six patients (43%) were considered 
responders (at least 30% improvement). Mean visual analogue scale (VAS) scores for fatigue before and after treatment were 77 and 54, respectively 
(p=0.01). According to log-rank test, there was a significant difference in survival time between responders and nonresponders (77 vs 36 days, 
respectively; p=0.01). Adverse effects were relatively mild and reversible (Sugawara et al, 2002). 
2)  A 6-week course of an oral psychostimulant medication, METHYLPHENIDATE or PEMOLINE, reduced the level
quality of life also tended to improve with methylphenidate and pemoline therapy, and drug-induced side effects were mild. Enrollees had a score of at 
least 5 on a 10-point scale for persistent fatigue. Methylphenidate (n=53) was initiated at 7.5 milligrams (mg) twice daily with possible titration to 60 
mg/day (mean end-of-study dose 51 mg/day); pemoline (n=45) was started at 18.75 mg twice daily with maximum titration to 150 mg/day (mean end
study dose 96 mg/day). At 6 weeks, total scores on the Piper Fatigue Scale (patient-rated) were significantly improved among methylphenidate
pemoline-treated subjects compared with placebo (p=0.04). Also, on the patient-rated visual analog scale for fatigue (VAS
significantly higher for those receiving methylphenidate or pemoline (p=0.02). No significant differences were found on any outcome
comparing methylphenidate and pemoline. Significant correlations were found between improvement in fatigue and better quality
dropped out due to side effects (methylphenidate (2), pemoline (2), control (1)). Only jitteriness and hyperactivity were
often by those on methylphenidate or pemoline than those on placebo (Breitbart et al, 2001a). 

 
4.5.B.14   Finding related to coordination / incoordination - Impaired cognition 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Methylphenidate may improve cognitive and motor performance in intellectually subaverage children 
May improve attention span in children with neurocognitive impairment related to childhood cancer 

c)  Pediatric: 
1)  A double-blind, randomized trial (n=32) provided preliminary evidence that METHYLPHENIDATE may improve attention span in children who have 
survived childhood malignant brain tumors (n=25) or acute lymphoblastic leukemia (n=7) but who exhibit ongoing learning impairment. Enrollment criteria 
for the study included estimated intelligence quotient greater than 50; academic achievement in the sixteenth percentile or lower for age in reading, 
math, or spelling; and ability to sustain attention on a computerized performance test in the sixteenth percentile or lower for age/sex.
study protocol, enrollees completed a battery of tests on day 1. On day 2, subjects were randomized to placebo (n=17) or to
milligram/kilogram (maximum 20 milligrams) (n=15). Approximately 90 minutes after ingestion of methylphenidate or placebo,
selected portions of the battery of tests. Compared with placebo, methylphenidate-treated subjects had a significantly greater
Conners' Continuous Performance Test (CPT) for sustained attention (p=0.015) and overall index of attention problems
not improved by methylphenidate included errors of commission (indicative of impulsiveness) or reaction times.
scores were not significantly different between methylphenidate-treated patients and controls, and, on a test of verbal memory, there was a trend to 
greater improvement in the methylphenidate group but it did not reach statistical significance (Thompson et al, 2001).
2)  One group of investigators reported a controlled study of methylphenidate and thioridazine in improving cognitive and motor performance in
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intellectually subaverage children. Twenty-seven children with subaverage intelligence quotas (IQs) participated in a double
cross-over study comparing methylphenidate (0.4 milligrams/kilogram/day and thioridazine (1.75 milligrams/kilogram/day.
performance, breadth of attention, and performance on a series of electronically-controlled cognitive-motor
a memory task, reduced omission errors on an attention task, and reduced seat movements on two tasks. Thioridazine had no significant effects in 
improving cognitive-motor performance. It did not produce deleterious effects on IQ performance when subjects received reinforcers for correct answers.
Thioridazine at the given dose did not adversely effect performance on any of the cognitive-motor performance tests (Aman et al,

 
4.5.B.15   Hiccoughs, Intractable 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Stopped intractable hiccups in one patient in a case report 
c)  Adult: 

1)  A 56-year-old man with refractory hiccup was treated with a regimen that included methylphenidate 5 milligrams (mg) in the morning and 5 mg at 
noon as well as haloperidol 4 mg every 8 hours and metoclopramide 10 mg four times a day. The patient was in the final stages of metastatic small
lung cancer and was diagnosed with peptic esophagitis and gastroparesis. Oral haloperidol did not stop the hiccups, so metoclopramide was added, at
which point the hiccups stopped for 2 days and then restarted. Methylphenidate administration resulted in resolution of hiccups and the
free of hiccups until his death 6 weeks later (Marechal et al, 2003). 

 
4.5.B.16   Indifference 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Methylphenidate may improve apathy (Padala et al, 2005) 
c)  Adult: 

1)  A case report involving a 47-year-old woman found that treatment with methylphenidate significantly improved apathy and was independent of 
improvement in depression. The patient had a 20 year history of recurrent major depression and was diagnosed as having significant apathy with lack of
initiative and motivation. She had been treated with several antidepressants in the past and was currently taking fluoxetine 60
morning for the past 4 months. Her other current medications included vitamin B12 1000 micrograms (mcg) intramuscularly
0.25 mg at bedtime as needed, and montelukast sodium 10 mg in the evening as needed. Methylphenidate 10 mg twice daily
and was increased after one week to 20 mg twice daily due to lack of response. After 4 weeks of treatment, the patient
in apathy and scored 31 on the Apathy Evaluation Scale (AES), a 46% reduction from baseline. Her subjective
interests with a desire to resume previous employment. She was also able to awaken earlier and felt less sedated and tired in the morning after 
treatment with methylphenidate. Her depression was assessed by the 21-item Hamilton Rating Scale for Depression (HAM
unchanged from baseline with a HAM-D of 33. The patient denied experiencing any adverse effects from methylphenidate (Padala et al, 2005).

 
4.5.B.17   Narcolepsy 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes (immediate release formulations and Ritalin(R)-SR only); Pediatric, yes (age 6 y and older,
and Ritalin(R)-SR only) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Methylphenidate is effective for the treatment of narcolepsy in adults and children 6 years and over  
Methylphenidate improves performance and ability to stay awake  
Methylphenidate has been used for various diseases which exhibit hypersomnia as a prominent clinical

c)  Adult: 
1)  Methylphenidate (10 to 60 milligrams/day) is indicated for the treatment of narcolepsy in adults and children. It has been shown to improve 
performance and ability to stay awake (Prod Info RITALIN(R) oral tablet, RITALIN-SR(R) oral tablet, 2004; Francisco & Ivanhoe, 1996; Mitler et al, 
1987a; Mitler et al, 1986c; Honda et al, 1979a). 
2)  Methylphenidate has been shown to be effective in the treatment of post-traumatic narcolepsy. In 1 case report, methylphenidate 30
twice daily was successfully used to treat narcolepsy resulting from moderate brain injury. Following the brain injury the
tetrad of narcolepsy: cataplexy, excessive daytime sleepiness, sleep paralysis, and hypnagogic hallucinations. Six
methylphenidate, the patient was completely asymptomatic (Francisco & Ivanhoe, 1996). 
3)  Methylphenidate has been used for various diseases such as Kleine-Levin syndrome, myotonic dystrophy, and
exhibit hypersomnia as a prominent clinical feature. The treatment of HYPERSOMNOLENCE follows the same
that the response to CNS stimulants including pemoline, methylphenidate, and dextroamphetamine is less predictable. In treating idiopathic 
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hypersomnolence, pemoline is usually inadequate so methylphenidate, dextroamphetamine, phenmetrazine,
prescribed (Culebrar, 1996; Guilleminault, 1994; Guilleminault, 1994a; Aoyama et al, 1994; Jozefowicz & Griggs,

a)  In hypersomnolence associated with myotonic dystrophy of a central origin rather than due to sleep apnea, treatment with methylphenidate (20 to 
40 milligrams/day) has resulted in sustained benefit in some patients for several years (2 to 6 years) (van der Meche et al, 1994; van der Meche et 
al, 1986). 
b)  KLEINE-LEVIN SYNDROME, a periodic hypersomnia, is a rare primary condition featuring episodes of recurrent
hyperphagia and hypersexuality. Episodes typically appear in adolescent males and last from several days to weeks with
remission. In 1 case report, Kleine-Levin syndrome was successfully treated with methylphenidate (90 milligrams (mg)/day) for
1976). In another case report, methylphenidate therapy (40 mg/day) was only partially successful in treating Kleine
1978). 

 
4.5.B.18   Paraphilia; Adjunct 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective adjunctive treatment for some cases of paraphilia 
c)  Adult: 

1)  An 8-week course of sustained release METHYLPHENIDATE added to selective serotonin reuptake inhibitor (SSRI) therapy, primarily fluoxetine, 
produced additional improvement in some patients with paraphilia (n=14) or paraphilia-related behavior (n=12), based on an open
study (n=26). Indications for addition of methylphenidate to SSRI therapy included retrospective diagnosis of attention deficit hyperactive disorder,
residual sexual target symptoms despite SSRI, residual depressive symptoms, relapse of sex/depressive symptoms, or treatment of SSRI
effects such as fatigue. The mean dose of methylphenidate was 40 milligrams (mg)/day (range 20 to 100 mg/day). Compared with baseline,
outlets per week and minutes per day related to paraphilia decreased significantly during SSRI treatment alone (both p less than
methylphenidate AND SSRI treatment, further reductions occurred in total sexual outlets per week (p=0.003) and time
(p=0.04). With methylphenidate plus an SSRI, total sexual outlet measure decreased by 39% (p=0.003), while time spent
behavior decreased by 44% (p=0.04). Side effects of methylphenidate therapy (usually managed by dose reductions) included
(1), increased sex drive (1), shallow sleep (2), distractibility (2), and mild anxiety (2) (Kafka & Hennen, 2000).

 
4.5.B.19   Schizophrenia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class III; Pediatric, Class III 
Strength of Evidence: Adult, Category C; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Methylphenidate has had some success in the treatment of schizophrenia in adults and children  
Methylphenidate may provoke schizophrenic symptoms with intensification of preexisting psychotic symptoms in actively ill

c)  Adult: 
1)  Methylphenidate 40 milligrams intravenously (over 90 seconds) was reported effective in eliminating MUTISM in a 39
schizophrenic patient who had been unresponsive to intravenous phenobarbital (Frost, 1989). 
2)  When administered intravenously in a dose of 0.5 milligram/kilogram methylphenidate has provoked schizophrenic
preexisting psychotic symptoms in actively ill patients. It was noted that symptom activation occurred within 1 to 2 minutes and reached peak levels in 15 
minutes and persisted 2 to 6 hours. It was also noted that antipsychotic agents did not appear to effect psychosis induced by methylphenidate 
(Janowsky et al, 1973). 

d)  Pediatric: 
1)  Methylphenidate in doses of 10 milligrams (mg) twice daily in combination with chlorpromazine has been effective in treatment of schizophrenia in an 
11-year-old boy. Prior neuroleptic therapy was ineffective (Rogeness & Macedo, 1983). 

 
4.5.B.20   Selective serotonin re-uptake inhibitor adverse reaction - Sexual dysfunction 

See Drug Consult reference: SELECTIVE SEROTONIN REUPTAKE INHIBITOR-INDUCED SEXUAL DYSFUNCTION
 
4.5.B.21   Shivering, Postanesthesia; Treatment and Prophylaxis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Methylphenidate appears to be effective in suppressing post-anesthetic shivering 
c)  Adult: 

1)  In a triple-blind study of 153 patients investigators (Liem & Aldrete, 1974) compared the effectiveness of magnesium (1 milligrams (mg), 
methylphenidate (20 mg), calcium chloride (200 mg) and a placebo (normal saline) in the treatment of post
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patients (60.4%) who received magnesium after the injection, whereas 17 of the 42 patients (40.4%) who received methylphenidate stopped shivering. 
Calcium chloride only stopped shivering in 8 of the 23 patients (34.6%). Seven of 40 patients treated with the placebo solution stopped shivering within 5
minutes after the injection was given. 
2)  One study reported that methylphenidate is effective in suppressing shivering after the use of halothane anesthesia. Twenty milligrams were given to 
34 patients who developed shivering following halothane anesthesia. In all 34 cases the methylphenidate was effective within 2 minutes. However, there
is no indication of any controls used in this report (Imray & White, 1968). 

 
4.5.B.22   Syncope 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Methylphenidate may be effective in the treatment of recurrent neurocardiogenic syncope in patients that are
forms of therapy 

c)  Adult: 
1)  Methylphenidate may be effective in the treatment of recurrent NEUROCARDIOGENIC SYNCOPE in
tolerant of others forms of therapy. Six of 7 patients with recurrent syncope and positive head upright tilt induced hypotension and bradycardia (refractory 
to other therapy) became both tilt negative and clinically asymptomatic after receiving methylphenidate 10 milligrams (mg) three times daily for 7
(Grubb et al, 1996a). 

 
4.5.B.23   Traumatic brain injury 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

May enhance the rate, but not the ultimate level of overall recovery  
Improves speed of mental processing 

c)  Adult: 
1)  In patients with nonpenetrating traumatic brain injury, methylphenidate significantly improves the speed of mental processing. In this double
placebo-controlled, crossover study, patients (n=19) received methylphenidate 0.25 milligram/kilogram twice daily. Methylphenidate
attributable to slowed mental processing, but orienting to distractions, sustained attention, and motor speed were unaffected. In
speed of mental processing did not generally occur at the expense of accuracy (Whyte et al, 1997a). 
2)  One group of investigators report that subacute administration of methylphenidate for the treatment of moderate to severe traumatic brain
enhance the rate but not the ultimate level of overall recovery. In this double-blind, placebo-controlled trial of 23 patients,
milligram/kilogram (mg/kg) or placebo was administered the day following baseline cognitive assessment and continued for 30 days,
evaluation at 90 days. Although the methylphenidate group was significantly better on attention tests at 30 days, evaluation was
patients. No significant difference in cognitive function was seen between the groups at 90 days; however, this portion of the study
patients (Plenger et al, 1996). 

d)  Pediatric: 
1)  Methylphenidate significantly improved the attention and concentration behaviors of children with acquired attention disorder secondary to BRAIN 
INJURY. This double blind, placebo-controlled, cross-over study included 14 children with varying degrees of brain injury. Each patient received placebo 
or methylphenidate 0.3 milligram/kilogram twice a day at 8 AM and 12 noon for 14 days. Following a 12-hour washout period, patients were crossed
to the other group. The performance of attention and concentration tasks was significantly improved with methylphenidate when compared with the 
placebo (P values ranged from less than 0.04 to less than 0.005). There were not any significant differences in the performance between the baseline 
and the placebo. More studies will be needed to determine the long-term benefits of methylphenidate (Mahalick et al,

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Amphetamine 

Clonidine 

Dexmethylphenidate 

Dextroamphetamine 

Lithium 

Pemoline 
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Protriptyline 

Thioridazine 

 
4.6.A   Amphetamine 

 
4.6.A.1   Attention deficit hyperactivity disorder 

a)  SUMMARY: In comparative studies, Adderall(R) (combination AMPHETAMINE/DEXTROAMPHETAMINE) and METHYLPHENIDATE showed similar 
efficacy in the treatment of attention deficit hyperactive disorder in children. METHYLPHENIDATE requires twice daily dosing compared to Adderall's once
daily doses. 
b)  The racemic mixture of L- and D-amphetamine (ADDERALL(R)) was at least as effective as methylphenidate
deficit hyperactivity disorder (ADHD), and was more effective at 4 to 5 hours post-administration (beyond methylphenidate's expected duration of action). In 
this within-subject, double-blind, placebo-controlled, crossover study, 25 children with ADHD (mean age 9.6 years) were given methylphenidate 10 milligram 
(mg), 17.5 mg, Adderall(R) 7.5 mg, 12.5 mg, and placebo twice a day (at 7:45 a.m. and 12:15 p.m.) in a randomized manner every day for 24 days. Teachers 
and counselors rated their behavior throughout the day and at times beyond methylphenidate's expected duration of action (noon and 5 p.m.). Parents
them at the end of the day and in the evening for possible rebound effects. When compared to placebo, Adderall(R) and methylphenidate
improved in-school behaviors (p less than 0.0001 and 0.001, respectively), classroom measures (p less than 0.0001), recess violations
and after-school behaviors (p less than 0.0001). Drug effects were significantly affected by time (p less than 0.01).
effect size (ES) than methylphenidate and higher doses consistently resulted in higher ES than lower doses. Adderall(R) was also significantly more effective 
than methylphenidate at midday and end of day (p less than 0.05). The ES of both drugs dropped at midday and steadily increased in the afternoon,
implicating the possibility of reducing the afternoon dose. Side effects were reported more frequently with Adderall(R) but did not preclude the
medications. Only 1 patient was eliminated from the study due to exacerbation of his motor tic condition. Further studies are needed to
possibility of once daily dosing of Adderall(R), and to compare the efficacy of methylphenidate to D-amphetamine (Pelham et al,
c)  Once-daily Adderall(R) (combination AMPHETAMINE/DEXTROAMPHETAMINE) appeared to be as effective as twice
treatment of attention deficit hyperactive disorder in children aged 6 to 12 years, according to a double-blind, placebo
Also, a mid-afternoon dose of either Adderall or methylphenidate (MPH) produced better evening behavior than placebo as determined by parental ratings, 
although either active treatment tended to induce loss of appetite and sleep difficulties. In a randomized manner every day for 24 study
received each day 1 of 7 treatment protocols: (1)MPH 0.3 milligram/kilogram (mg/kg) at 7:30, 11:30, and 15:30; (2)MPH 0.3 mg/kg at 7:30 and 11:30 and 
MPH 0.15 mg/kg at 15:30; (3)MPH 0.3 mg/kg at 7:30; (4)Adderall 0.3 mg/kg at 7:30 and 15:30; (5)Adderall 0.3 mg/kg at 7:30 and Adderall 0.15 mg/kg at 
15:30; (6)Adderall 0.3 mg/kg at 7:30; or (7)placebo. While twice-daily MPH 0.3 mg/kg did not differ significantly from single morning
single morning-dose MPH 0.3 mg/kg produced less significant effects than either once-daily Adderall 0.3 mg/kg or twice
MPH began to lose its effectiveness approximately 6.5 hours later. Evening behavior was rated better after MPH 0.3 mg/kg than 0.15
no evening differences were seen after mid-afternoon doses of either 0.3 or 0.15 mg/kg. Children showed differential responses
responded more positively to MPH, 37% responded more positively to Adderall, and 38% responded equally well to
responding more positively to MPH, one dose of MPH was sufficient to carry them all day and into the evening.
positively to Adderall needed only once-daily dosing of the drug (Pelham et al, 1999aa). 

 
4.6.B   Clonidine 

 
4.6.B.1   Attention deficit hyperactivity disorder 

a)  In children with attention deficit hyperactive disorder (ADHD) and TICS (both by DSM-IV criteria), CLONIDINE alone, METHYLPHENIDATE (MPH) alone, 
or combination CLONIDINE/MPH provided symptomatic improvement in ADHD without causing worsening of tics; however, CLONIDINE/MPH combination 
therapy provided the greatest benefit. This finding emanated from a double-blind, multi-center trial in children 7 to 14 years of age (n=136). Subjects were 
randomized to placebo (n=32), clonidine alone starting at 0.1 milligram (mg)/day (n=34), MPH alone starting at 5 mg/day (n=37), or combination
clonidine/MPH (n=33). Average daily doses were 0.25 mg for clonidine alone, 0.28 mg for clonidine given with MPH, 25.7 mg for MPH alone, and
MPH given with clonidine. Based on the primary endpoint (Conners Abbreviated Questionnaire-Teacher), a significant treatment
clonidine (compared to no clonidine; p=0.002), and for MPH (compared to no MPH; p=0.003), and either clonidine or MPH was
(both p=0.02). However, the greatest improvement on symptomatic ratings was seen with combination clonidine/MPH
placebo). Worsening of tics was reported in 9 receiving clonidine alone, 8 receiving MPH alone, 6 on combination
Compared with placebo, severity of tics decreased in all active treatment groups according to the Yale Global
and the Tic Symptom Self-Report. Study medications were well tolerated except for sedation caused by clonidine; 48% of those receiving clonidine reported 
this side effect. The authors observed that clonidine seemed to be most helpful for impulsivity and hyperactivity, while MPH appeared most helpful for
inattentiveness (Anon, 2002). 
b)  An open pilot study compared oral and transdermal clonidine to methylphenidate in attention deficit disorder with hyperactivity (Hunt, 1987). Clonidine was
equivalent to methylphenidate (MPH). Both were more effective than placebo. In another study, MPH acted preferentially in children with major
deficit and moderate hyperactivity. In ADHD children with symptoms of hyperarousal, hyperactivity, and aggression, clonidine is

 
4.6.C   Dexmethylphenidate 

 
4.6.C.1   Attention deficit hyperactivity disorder 

a)  No comparisons with methylphenidate have been published, and data released by the manufacturer have not emphasized comparative efficacy, although 
this data is available. In a completed 4- week, placebo-controlled study described in the package insert (Prod Info Focalin(TM), 2001), dexmethylphenidate 5
to 20 milligrams (mg) daily was compared to methylphenidate 10 to 40 mg daily (each in two divided doses) in patients with ADHD (n=132, 6 to 17
age). Patients included had all subtypes of ADHD (combined type, inattentive type, hyperactive-impulsive type). Dexmethylphenidate was
significantly greater improvement of symptom scores from baseline on the Swanson, Noland, and Pelham (SNAP)
(mean change, -0.7 versus -0.2). Although methylphenidate was the comparator, no results for methylphenidate were
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b)  In manufacturer releases, apparently referring to the same package insert trial described above, the efficacy and safety of dexmethylphenidate were 
reported similar to methylphenidate (Anon, 2001)(Anon, 2001a). Earlier releases also did not indicate a significant difference in efficacy between the two 
drugs (Anon, 1999; Anon, 1999a), although they were carefully prepared to avoid this conclusion. 
c)  One manufacturer release suggested a longer duration of action of dexmethylphenidate in ADHD; in this study, control of symptoms with 
dexmethylphenidate was reportedly seen at all time points, but there was failure of methylphenidate to control symptoms at the last measurements (5.5 to 6.5 
hours postdose) (Anon, 1999). However, the duration of action of methylphenidate was not given, precluding assessment of the duration of methylphenidate 
relative to dexmethylphenidate. The duration of dexmethylphenidate in this trial was similar to that of methylphenidate in other studies (4 to 6 hours),
suggesting this difference is small. No study has provided comparative improvements in symptom scores from baseline, or statistical comparisons
points. 
d)  Available studies have not indicated a more favorable adverse- effect profile for dexmethylphenidate compared to methylphenidate (Anon, 1999a); (Anon,
2001). 

 
4.6.D   Dextroamphetamine 

 
4.6.D.1   Attention deficit hyperactivity disorder 

a)  SUMMARY: In comparative studies, Adderall(R) (combination AMPHETAMINE/DEXTROAMPHETAMINE) and METHYLPHENIDATE showed similar 
efficacy in the treatment of attention deficit hyperactive disorder in children. METHYLPHENIDATE requires twice daily dosing compared to Adderall's once
daily doses. 
b)  The racemic mixture of L- and D-amphetamine (ADDERALL (R)) was at least as effective as methylphenidate
deficit hyperactivity disorder (ADHD), and was more effective at 4 to 5 hours post-administration (beyond methylphenidate's expected duration of
this within-subject, double-blind, placebo-controlled, crossover study, 25 children with ADHD (mean age 9.6 years) were given
(mg), 17.5 mg, Adderall (R) 7.5 mg, 12.5 mg, and placebo twice a day (at 7:45 a.m. and 12:15 p.m.) in a randomized
Teachers and counselors rated their behavior throughout the day and at times beyond methylphenidate's expected duration
Parents rated them at the end of the day and in the evening for possible rebound effects. When compared to placebo,
significantly improved in-school behaviors (p less than 0.0001 and 0.001, respectively), classroom measures (p less
than 0.0001), and after-school behaviors (p less than 0.0001). Drug effects were significantly affected by time (p less than 0.01). Adderall(R) consistently 
resulted in higher effect size (ES) than methylphenidate and higher doses consistently resulted in higher ES than lower doses. Adderall(R) was also 
significantly more effective than methylphenidate at midday and end of day (p less than 0.05). The ES of both drugs dropped at midday and steadily 
increased in the afternoon, implicating the possibility of reducing the afternoon dose. Side effects were reported more frequently with Adderall(R) but did not
preclude the use of both medications. Only 1 patient was eliminated from the study due to exacerbation of his motor tic condition. Further studies
to evaluate the possibility of once daily dosing of Adderall(R), and to compare the efficacy of methylphenidate to
c)  Once-daily Adderall(R) (combination AMPHETAMINE/DEXTROAMPHETAMINE) appeared to be as effective as twice
treatment of attention deficit hyperactive disorder in children aged 6 to 12 years, according to a double-blind, placebo
Also, a mid-afternoon dose of either Adderall or methylphenidate (MPH) produced better evening behavior than placebo as determined by parental ratings, 
although either active treatment tended to induce loss of appetite and sleep difficulties. In a randomized manner every day for 24 study
received each day 1 of 7 treatment protocols: (1)MPH 0.3 milligram/kilogram (mg/kg) at 7:30, 11:30, and 15:30; (2)MPH 0.3 mg/kg at 7:30 and 11:30 and 
MPH 0.15 mg/kg at 15:30; (3)MPH 0.3 mg/kg at 7:30; (4)Adderall 0.3 mg/kg at 7:30 and 15:30; (5)Adderall 0.3 mg/kg at 7:30 and Adderall 0.15 mg/kg at 
15:30; (6)Adderall 0.3 mg/kg at 7:30; or (7)placebo. While twice-daily MPH 0.3 mg/kg did not differ significantly from single morning
single morning-dose MPH 0.3 mg/kg produced less significant effects than either once-daily Adderall 0.3 mg/kg or twice
MPH began to lose its effectiveness approximately 6.5 hours later. Evening behavior was rated better after MPH 0.3 mg/kg than 0.15
no evening differences were seen after mid-afternoon doses of either 0.3 or 0.15 mg/kg. Children showed differential responses
responded more positively to MPH, 37% responded more positively to Adderall, and 38% responded equally well to
responding more positively to MPH, one dose of MPH was sufficient to carry them all day and into the evening.
positively to Adderall needed only once-daily dosing of the drug (Pelham et al, 1999a). 
d)  In a direct, double-blind, cross-over comparison of adverse effect profiles, both DEXTROAMPHETAMINE 0.15 milligram/kilogram (mg/kg)
METHYLPHENIDATE 0.3 mg/kg twice daily were well-tolerated in 125 children with attention deficit disorder (mean age 8.7 years). The
reported more frequently during drug therapy than at baseline were appetite suppression (both drugs) and insomnia
severity of adverse effects was significantly higher in the dextroamphetamine group. However, only 1.6% of children in each group had to discontinue therapy 
because of adverse effects (Efron et al, 1997). 

 
4.6.E   Lithium 

 
4.6.E.1   Attention deficit hyperactivity disorder 

a)  In a preliminary randomized, double-blind, crossover study, lithium and methylphenidate had comparable efficacy and side effect profiles in ADULTS with
attention-deficit/hyperactivity disorder (ADHD). Adult patients (n=32) met the Diagnostic and Statistical Manual of Mental Disorders Fourth edition
criteria for ADHD at age 7 years and at the time of the study. Patients were randomly assigned to receive either methylphenidate (MPH) or
8 weeks of the study, and then switch to the other 8-week treatment arm after a 2-week washout period. For the MPH arm,
dose of 10 milligrams (mg) once daily for the first 2 weeks; the daily dose was increased by 10 mg every 2 weeks, as tolerated, for the 8 week duration of the 
study arm. For the lithium arm, the initial oral dose was 300 mg once daily for 2 weeks; the daily dose was increased by 300 mg, as tolerated, every 2 weeks 
for the 8 week duration of the study arm. After the first 2 weeks of the study arm, lithium and MPH administration was twice daily. At the end of the 8
study arm, the average daily doses of MPH and lithium carbonate were 38.9 mg and 1173 mg, respectively. Twenty
the study; 9 patients dropped out due to side effects (4 of 9), lack of perceived benefit (4 of 9), or relocation to another country (1 of 9). The
improvement of ADHD, as assessed by a 30% or more reduction in the Conners' Adult ADHD Rating Scale sum score of Learning Problems,
and Impulsivity, was 48% for the MPH arm and 37% for the lithium arm. When evaluating only the patients that completed both arms of
improvement rate was 47% and 43% for the MPH and lithium arms, respectively. Side effects included headache, diarrhea, nausea,
orthostatic hypertension. A limitation of the study was the presence of a substantial arm effect, in which the improvements
maintained during the second arm. In addition, the study had small number of patients and lacked a placebo arm. However,
sequence by arm interaction, suggesting that MPH and lithium had comparable efficacy (Dorrego et al, 2002).
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4.6.F   Pemoline 

Attention deficit hyperactivity disorder 

Fatigue 

Narcolepsy 

 
4.6.F.1   Attention deficit hyperactivity disorder 

a)  In a retrospective chart review (n=485), METHYLPHENIDATE (MPD) and PEMOLINE (PEM) were both effective for treatment of attention deficit 
hyperactive disorder (ADHD) and attention deficit disorder (ADD) (DSM- IV) in children 4 to 18 years of age; however, good or excellent responses to 
treatment were shown by more PEM-treated than MPD-treated patients (PEM 225 of 245 (92%); MPD 168 of 240 (70%); p value not specified). The rating 
scale for treatment efficacy ranged from 1 to 4; 1-poor or no response; 2-initially good but not sustained; 3-good, sustained response; and 4
efficacy ratings for the MPD and PEM groups were 2.7 and 3.5, respectively. Most frequent adverse effects were anorexia and irritability for the MPD group
and insomnia and irritability for the PEM group. The rates of drug discontinuation for lack of efficacy were 32% in the MPD group and 10% in
Discontinuations due to adverse effects were higher in the PEM group (22% compared with 5% for MPD). No abnormalities in liver
either group. Standard doses were 1.44 milligrams/kilogram (mg/kg) for PEM given once daily and 0.4 mg/kg for MPD
release form and in 2 or 3 divided doses daily for the immediate-release form. The sustained-release form of MPD was associated with greater efficacy than 
the immediate-release form (Andriola, 2000). 

 
4.6.F.2   Fatigue 

a)  A 6-week course of an oral psychostimulant medication, METHYLPHENIDATE or PEMOLINE, reduced the level of fatigue in patients positive for HIV; 
quality of life also tended to improve with methylphenidate (MPH) and PEMOLINE (PEM) therapy, and drug-induced side effects were mild. Enrollees had a 
score of at least 5 on a 10-point scale for persistent fatigue. MPH (n=53) was initiated at 7.5 milligrams (mg) twice daily with possible titration to 60 mg/day 
(mean end-of-study dose 51 mg/day); PEM (n=45) was started at 18.75 mg twice daily with maximum titration to 150 mg/day (mean end
mg/day). At 6 weeks, total scores on the Piper Fatigue Scale (patient- rated) were significantly improved among MPH
with placebo (p=0.04). Also, on the patient-rated visual analog scale for fatigue (VAS-F), the energy subscore was significantly higher
MPH or PEM (p=0.02). No significant differences were found on any outcome measurement comparing MPH and PEM. Significant
between improvement in fatigue and better quality of life. Five patients dropped out due to side effects (MPH (2), PEM (2),
hyperactivity were experienced significantly more often by those on MPH or PEM than those on placebo (Breitbart et al, 2001).

 
4.6.F.3   Narcolepsy 

a)  One group of investigators studied the efficacy of methylphenidate, pemoline, and protriptyline in the treatment of narcolepsy and reported preliminary
data. Six subjects received methylphenidate at dosages of 10 milligrams (mg), 30 mg, and 60 mg/day (1 week at each dosage). Seven subjects
pemoline at dosages of 18.75 mg, 56.25 mg, and 112.5 mg/day (1 week at each dosage). Two subjects received protriptyline at dosages of 10
and 60 mg/day and two subjects received protriptyline dosages of 10 mg, 20 mg, and 40 mg/day (1 week at each dosage). The orders of
randomized from patient to patient. Nine healthy subjects with no sleep disorder received placebos and served as controls.
methylphenidate significantly improves the ability of the narcoleptic to stay awake, pemoline seems to improve
significantly alter the ability to stay awake or perform. More data are needed to confirm these findings, and further studies are planned (Mitler et al,

 
4.6.G   Protriptyline 

 
4.6.G.1   Narcolepsy 

a)  Protriptyline did not improve either the ability to stay awake or perform tasks in a double-blind, parallel (by drug), crossover (by dose) study (Mitler et al,
1986). Three dose levels of 3 drugs were compared in the treatment of narcolepsy in 17 patients. The drugs were pemoline (18.75, 56.25, and
milligrams (mg)/day), methylphenidate (10, 30, or 60 mg/day) and protriptyline (10, 30, and 60 mg/day). Methylphenidate improved the
and perform tasks. Pemoline improved the ability to perform tasks, but not to stay awake. 

 
4.6.H   Thioridazine 

1)  Adverse Effects 
a)  One group of investigators reported a controlled study of methylphenidate and thioridazine in improving cognitive and motor performance in
subaverage children. Twenty-seven children with subaverage IQs participated in a double-blind, placebo-controlled, cross
methylphenidate (0.4 milligrams/kilogram/day and thioridazine (1.75 milligrams/kilogram/day. The children were tested for IQ
attention, and performance on a series of electronically-controlled cognitive-motor tests. Methylphenidate improved
omission errors on an attentional task, and reduced seat movements on two tasks. Thioridazine had no significant
performance. It did not produce deleterious effects on IQ performance when subjects received reinforcers for correct answers. Thioridazine at the given dose 
did not adversely effect performance on any of the cognitive-motor performance tests (Aman et al, 1991). 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antidepressant 
Central Nervous System Agent 
Neuropathic Pain Agent 
Serotonin/Norepinephrine Reuptake Inhibitor 

2)  Dosing Information 
a)  Duloxetine Hydrochloride 

1)  Adult 
a)  Diabetic peripheral neuropathy - Pain 

1)  60 mg ORALLY once daily (Prod Info CYMBALTA(R) delayed-release oral
b)  Fibromyalgia 

1)  initial, 30 mg ORALLY once daily for 1 week; increase to recomme
CYMBALTA(R) delayed-release oral capsules, 2008) 

c)  Generalized anxiety disorder 
1)  60 mg ORALLY once daily, may start at 30 mg ORALLY once daily for 1
depending on tolerability (Prod Info CYMBALTA(R) delayed-release oral
2)  may increase by increments of 30 mg once daily to a MAX of 120 mg; however,
additional benefit in clinical trials (Prod Info CYMBALTA(R) delayed-release oral

d)  Major depressive disorder 
1)  initial (acute), 20 mg ORALLY twice daily up to 60 mg/day (once daily or 30 mg twice daily) (Prod Info
release oral capsules, 2008) 
2)  maintenance, 60 mg ORALLY once daily (Prod Info CYMBALTA(R) delayed

e)  Urinary incontinence 
1)  40 mg ORALLY twice daily (clinical trial dosing) (Weinstein et al, 2006; Bent et al, 2008)

2)  Pediatric 
a)  safety and efficacy in pediatric patients have not been established (Prod Info CYMBALTA(R) delayed

3)  Contraindications 
a)  Duloxetine Hydrochloride 

1)  concomitant use of MAOIs (Prod Info Cymbalta(R) Delayed-release oral capsules, 2009)
2)  narrow-angle glaucoma, uncontrolled; increased risk of mydriasis (Prod Info Cymbalta(R) Delayed

4)  Serious Adverse Effects 
a)  Duloxetine Hydrochloride 

1)  Bleeding, Abnormal 
2)  Depression, worsening 
3)  Hepatotoxicity 
4)  Serotonin syndrome 
5)  Suicidal thoughts 
6)  Withdrawal sign or symptom 

5)  Clinical Applications 
a)  Duloxetine Hydrochloride 

1)  FDA Approved Indications 
a)  Diabetic peripheral neuropathy - Pain 
b)  Fibromyalgia 
c)  Generalized anxiety disorder 
d)  Major depressive disorder 

2)  Non-FDA Approved Indications 
a)  Urinary incontinence 
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 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product
B)  Synonyms 

Duloxetine 
Duloxetine HCl 
Duloxetine Hydrochloride 

C)  Physicochemical Properties 
1)  Duloxetine Hydrochloride 

a)  Molecular Weight 
1)  333.88 (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)

b)  Solubility 
1)  Slightly soluble in water (Prod Info CYMBALTA(R) delayed-release oral capsules,

 
 1.2   Storage and Stability 

A)  Duloxetine Hydrochloride 
1)  Preparation 

a)  Oral route 
1)  Duloxetine hydrochloride (HCl) capsules should be swallowed whole and not chewed, crushed, or opened to be
food or mixed with liquids. Duloxetine HCl may be given with food or on an empty stomach (Prod Info CYMBALTA(R)
release oral capsules, 2008). 

B)  Duloxetine Hydrochloride 
1)  Oral route 

a)  Capsule, Delayed Release 
1)  Store at controlled room temperature, 25 degrees Celsius (77 degrees
degrees Celsius (59 and 86 degrees Fahrenheit) (Prod Info CYMBALTA(R) delayed

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 

 
1.3.1   Normal Dosage 

 
1.3.1.A   Duloxetine Hydrochloride 

 
1.3.1.A.1   Oral route 

Diabetic peripheral neuropathy - Pain 

Fibromyalgia 

Generalized anxiety disorder 

Major depressive disorder 

DULOXETINE
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Urinary incontinence 

 
1.3.1.A.1.a   Diabetic peripheral neuropathy - Pain 

1)  The recommended dose of duloxetine for the treatment of neuropathic pain associated with diabetic peripheral
60 milligrams (mg) once daily. There is no evidence that doses higher than 60 mg/day provide additional
lower starting dose may be considered for patients in whom tolerability is a concern (Prod Info
oral capsules, 2008). 
2)  Therapy Withdrawal 

a)  Abrupt discontinuation of duloxetine has lead to symptoms such as
irritability, and nightmare. Gradual reduction of the dose, rather than abrupt discontinuation, is recommended. If
symptoms occur following a decrease in dose, resuming the previously prescribed dose may be considered,
smaller decreases (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).

 
1.3.1.A.1.b   Fibromyalgia 

1)  The recommended dose for the management of fibromyalgia is 60
mg once daily for 1 week and increase to 60 mg/day based on to
The duration of maintenance therapy should be based on clinical response; efficacy was demonstrated for up to 3
clinical trials (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). In one clinical trial,
maintained at 6 months of therapy (Russell et al, 2008). However, doses higher than 60
in clinical trials, even among those who did not respond to the 60 mg/day dose,
adverse events (Prod Info CYMBALTA(R) delayed-release oral capsules,
2)  Therapy Withdrawal 

a)  Abrupt discontinuation of duloxetine has lead to symptoms such as
irritability, and nightmare. Gradual reduction of the dose, rather than abrupt discontinuation, is recommended. If
symptoms occur following a decrease in dose, resuming the previously prescribed dose may be considered,
smaller decreases (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).

 
1.3.1.A.1.c   Generalized anxiety disorder 

1)  The recommended dose of duloxetine for the treatment of gen
without regard to meals. If tolerability is a concern, patients may be started at 30 mg once daily for 1 week then
mg once daily. There is no evidence that doses greater than 60 mg/day provide additional benefit; however, if
my be increased by increments of 30 mg once daily to a maximum dose of 120 mg once daily (Prod Info
delayed-release oral capsules, 2008). 
2)  Therapy Withdrawal 

a)  Abrupt discontinuation of duloxetine has lead to symptoms such as
irritability, and nightmare. Gradual reduction of the dose, rather than abrupt discontinuation, is recommended. If
symptoms occur following a decrease in dose, resuming the previously prescribed dose may be considered,
smaller decreases (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).

 
1.3.1.A.1.d   Major depressive disorder 

1)  Initial (acute) Therapy 
a)  The recommended initial dose of duloxetine hydrochloride for the
milligrams (mg) orally twice daily. The dose may be increased up to 60
tolerability is a concern, patients may be started at 30 mg once daily for
is no evidence that doses greater than 60 mg/day confer any added
oral capsules, 2008). 

2)  Maintenance Therapy 
a)  The recommended maintenance dose of duloxetine hydrochloride (HCl)
is 60 milligrams orally once daily. Maintenance treatment with
Reassess the dose and the need for maintenance therapy in
release oral capsules, 2008). 

3)  Therapy Withdrawal 
a)  Abrupt discontinuation of duloxetine has lead to symptoms such as
irritability, and nightmare. Gradual reduction of the dose, rather than abrupt discontinuation, is recommended. If
symptoms occur following a decrease in dose, resuming the previously prescribed dose may be considered,
smaller decreases (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).

 
1.3.1.A.1.e   Urinary incontinence 

1)  In clinical trials, duloxetine 40 milligrams orally twice daily was effective in decreasing frequency of stress urinary
incontinence episodes in clinical trials among women with stress 
Dmochowski et al, 2003) and mixed urinary incontinence (Bent et al,

 
1.3.2   Dosage in Renal Failure 

A)  Duloxetine Hydrochloride 
1)  In renally impaired patients, duloxetine should be initiated at a lower dose and then increased gradually. Duloxetine is not
recommended for patients with end-stage renal disease (requiring dialysis) or severe renal impairment (creatinine
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– Clinical Applications 
•  Monitoring Parameters 
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milliliters/minute) (Prod Info CYMBALTA(R) delayed-release oral capsules,
 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Duloxetine Hydrochloride 
1)  Duloxetine is not recommended for use in patients with any hepatic insufficiency (Prod Info CYMBALTA(R)
capsules, 2008). 

 
1.3.4   Dosage in Geriatric Patients 

A)  Duloxetine Hydrochloride 
1)  No dosage adjustment is recommended for elderly patients. Caution is 
CYMBALTA(R) delayed-release oral capsules, 2008). 

 
 1.4   Pediatric Dosage 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Duloxetine Hydrochloride 

1)  The safety and efficacy in pediatric patients have not been established (Prod Info CYMBALTA(R) delayed
2008). 

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Duloxetine Hydrochloride 

a)  Initial Response 
1)  Depression, oral: within 2 weeks (Hirschfeld et al, 2005). 

a)  Patients treated with duloxetine experienced significant improvements in the 17
(HAMD-17) compared to placebo-treated patients by the second week of treatment (p < 0.05). In a pooled
week trials, which compared duloxetine 60 mg orally once daily (n=251) with placebo (n=261) in the
depressive disorder, rapid improvements in the individual symptoms of depressed mood, guilt, suicidal
and psychic anxiety were demonstrated by the end of the first week with duloxetine

b)  Peak Response 
1)  Platelet serotonin uptake inhibition, oral: 4 to 6 hours (Kasahara et al, 1996; Ishigooka et al, 1994).

a)  Represents time to maximal or near-maximal inhibition in plate
pharmacodynamic parameter may correlate with CNS activity (Ishigooka, 1997; Kasahara et al, 1996), although its
for clinical monitoring has not been determined. 

B)  Duration 
1)  Duloxetine Hydrochloride 

a)  Multiple Dose 
1)  Platelet serotonin uptake inhibition, oral: at least 7 days (Kasahara et al, 1996; Ishigooka et al, 1994).

a)  Represents duration of inhibition after the last dose of a regimen of 20 mg daily for one week. Effects persisted
levels of duloxetine were no longer detectable. 

 
 2.2   Drug Concentration Levels 

A)  Duloxetine Hydrochloride 
1)  Therapeutic Drug Concentration 

a)  DEPRESSION, not established. 
1)  Studies attempting to define plasma levels that are associated with clinical improvement of depression have not
2)  Significant inhibition of serotonin uptake in platelets from healthy s
concentrations exceeding 5 ng/mL (Ishigooka, 1997). This pharmacodynamic parameter may correlate with CNS activity
1997; Kasahara et al, 1996), although its usefulness for clinical monitoring has not been

2)  Peak Concentration 
a)  Oral: 13 ng/mL (20-mg dose) (Johnson et al, 1995). 

1)  Following single oral doses of 20 mg, a mean peak duloxetine plasma level of 13 ng/mL was reported; plasma
desmethyl metabolite (active) were less than 2 ng/mL (Johnson et al, 1995).

3)  Time to Peak Concentration 
a)  Oral: 6 to 10 hours (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008; Artigas, 1995; Johnson et al, 1995).
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1)  Maximal plasma concentrations (Cmax) of duloxetine occur 6 hours post dose, but are delayed from 6 to 10 hours if
presence of food (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
2)  Values represent times to peak levels over the range of 10 to 40 mg once daily, with a tendency toward prolonged
higher doses. Duloxetine exhibits linear pharmacokinetics (Sharma et al, 2000).
3)  Steady-State: Steady-state has been reached in 3 to 5 days with 20 to 40 mg twice
in healthy subjects; with the latter regimen, the mean peak plasma level at steady
1995). 
4)  During oral administration of 20 and 30 mg twice daily in healthy subjects, mean steady
approximately 15 ng/mL and 20 ng/mL, respectively, in one study (Sharma et al, 2000).

4)  Area Under the Curve 
a)  After a single 60-milligram dose of duloxetine, patients with end stage renal disease receiving chronic intermittent
Cmax and AUC values approximately 100% greater than those of patients with normal renal function. The
glucuronide and 5-hydroxy, 6-methoxy duloxetine sulfate, the major circulating
approximately 7- to 9-fold higher and would be expected to increase further with multiple dosing (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
b)  After a single 20-milligram dose of duloxetine, 6 cirrhotic patients with moderate liver impairment (Child
fold increase in AUC compared to non-cirrhotic patients (Prod Info CYMBALTA(R) delayed

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Duloxetine Hydrochloride 
1)  Bioavailability 

a)  Oral: 30% to 80% (Bymaster et al, 2005). 
1)  The absolute oral bioavailability of a 60-mg dose averaged 50%,

b)  There is a median 2-hour lag until absorption begins (Prod Info CYMBALTA(R)
c)  With an evening dose, there is a 3-hour delay in absorption and a 30% increase in apparent clearance, compared
dose (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).

2)  Effects of Food 
a)  slows absorption 
b)  Food does not affect Cmax but delays time to peak concentration from 6 to 10 hours
(Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Duloxetine Hydrochloride 

a)  Protein Binding 
1)  greater than 90%, primarily to albumin and alpha-1-acid glycoprotein (Prod Info CYMBALTA(R)
capsules, 2008). 

b)  Other Distribution Sites 
1)  Saliva, 0% (Johnson et al, 1995). 

B)  Distribution Kinetics 
1)  Duloxetine Hydrochloride 

a)  Volume of Distribution 
1)  1640 L (Prod Info CYMBALTA(R) delayed-release oral capsules,

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Duloxetine Hydrochloride 

a)  LIVER, extensive (Sharma et al, 2000; Artigas, 1995). 
1)  The major metabolic pathways involve oxidation of the naphthyl
cytochrome P450 (CYP) isozymes, CYP1A2 and CYP2D6 (Prod Info

B)  Metabolites 
1)  Duloxetine Hydrochloride 
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a)  4-hydroxy duloxetine glucuronide (inactive) (Prod Info CYMBALTA(R) delayed
Lantz et al, 2003). 

1)  Approximately 47% of a given dose is conjugated to 4-hydroxy
since the inhibition constant (Ki) values for serotonin and norepinephrine uptake inhibition are much higher
compound duloxetine (Bymaster et al, 2005). 

b)  5-hydroxy-6-methoxy duloxetine sulfate (inactive) (Prod Info CYMBALTA(R)
2005; Lantz et al, 2003). 

1)  Approximately 22% of a given dose is conjugated to 5-hydroxy
activity since the inhibition constant (Ki) values for serotonin and norepinephrine uptake inhibition are
parent compound duloxetine (Bymaster et al, 2005). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Duloxetine Hydrochloride 

a)  Renal Excretion (%) 
1)  70% (Prod Info CYMBALTA(R) delayed-release oral capsules,

a)  Excreted mainly as metabolites; only trace amounts (less
CYMBALTA(R) delayed-release oral capsules, 2008). 

B)  Feces 
1)  Duloxetine Hydrochloride 

a)  20% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
1)  Approximately 20% of duloxetine is excreted in the feces (Prod Info CYMBALTA(R) delayed
is unclear from available data if this represents unabsorbed drug or biliary

C)  Total Body Clearance 
1)  Duloxetine Hydrochloride 

a)  114 L/hr (Sharma et al, 2000). 
1)  Value after oral doses in healthy subjects. 
2)  Cirrhotic (Child-Pugh Class B) patients (n=6) had a clearance of 15% that of age
a 20-milligram dose of duloxetine (Prod Info CYMBALTA(R) delayed

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  Duloxetine Hydrochloride 

a)  Elimination Half-Life 
1)  12 hours (range: 8 to 17 hours) (Prod Info CYMBALTA(R) delayed

a)  Duloxetine pharmacokinetics are dose proportional over the therapeutic range (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
b)  The elimination half-life of duloxetine in 6 cirrhotic patients with moderate liver impairment (Child
a significantly longer half-life (47.8 hours vs 13.5 hours, p < 0.05) compared to healthy subjects (Suri

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Duloxetine Hydrochloride 

a)  Oral (Capsule, Delayed Release) 
Suicidality and Antidepressant Drugs 

Antidepressants increased the risk compared to placebo of suicidal thinking and behavior
young adults in short-term studies of major depressive disorder (MDD) and
of duloxetine hydrochloride or any other antidepressant in a child, adolescent, or young adult must balance this risk with
need. Short-term studies did not show an increase in the risk of suicidality with antidepressants compared to
beyond age 24; there was a reduction in risk with antidepressants compared to placebo in adults aged 65 and
certain other psychiatric disorders are themselves associated with increases in the risk of suicide.
started on antidepressant therapy should be monitored appropriately and observed closely for
unusual changes in behavior. Families and caregivers should be advised of the
the prescriber. Duloxetine hydrochloride is not approved for use in pediatric patients (Prod Info Cymbalta(R) Delayed
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capsules, 2009). 
 
 3.1   Contraindications 

A)  Duloxetine Hydrochloride 
1)  concomitant use of MAOIs (Prod Info Cymbalta(R) Delayed-release oral capsules, 2009)
2)  narrow-angle glaucoma, uncontrolled; increased risk of mydriasis (Prod Info Cymbalta(R) Delayed

 
 3.2   Precautions 

A)  Duloxetine Hydrochloride 
1)  suicidal ideation and behavior or worsening depression; increased risk, particularly in children,
first few months of therapy or following changes in dosage (Prod Info Cymbalta(R)
2)  abnormal bleeding has been reported, including life-threatening hemorrhages (Prod Info Cymbalta(R)
2009) 
3)  abrupt withdrawal; serious discontinuation symptoms have been reported (Prod Info Cymbalta(R) Delayed
4)  alcohol, substantial use; increased risk of liver injury (Prod Info Cymbalta(R) Delayed
5)  bipolar disorder; increased risk of precipitation of a mixed/manic episode (Prod Info
6)  concomitant use of thioridazine or serotonergic drugs (serotonin precursors
inhibitors); use is not recommended (Prod Info Cymbalta(R) Delayed-release oral capsules, 2009)
7)  concomitant use of potent CYP1A2 inhibitors (fluvoxamine, cimetidine, quinolone antimicrobials (eg,
be avoided (Prod Info Cymbalta(R) Delayed-release oral capsules, 2009) 
8)  concomitant use of CNS-acting drugs, 5-hydroxytryptamine receptor agonist
warfarin), tricyclic antidepressants (nortriptyline, amitriptyline, imipramine), phenothiazines, type 1
flecainide); use cautiously (Prod Info Cymbalta(R) Delayed-release oral capsules,
9)  conditions that slow gastric emptying, such as diabetes; may affect stability of
capsules, 2009) 
10)  diabetes; may worsen glycemic control (Prod Info Cymbalta(R) Delayed-release
11)  hepatic impairment; use is not recommended (Prod Info Cymbalta(R) Delayed
12)  hepatotoxicity, including hepatitis, jaundice, and elevated transaminase levels, has been reported (Prod Info
release oral capsules, 2009) 
13)  liver disease, chronic; may aggravate condition (Prod Info Cymbalta(R) Delayed
14)  mania, history; risk of activation of mania/hypomania (Prod Info Cymbalta(R) Delayed
15)  narrow-angle glaucoma, controlled; increased risk of mydriasis (Prod Info Cymbalta(R)
16)  renal impairment, severe and end stage renal disease (creatinine clearance less than 30 mL/min); use not
Cymbalta(R) Delayed-release oral capsules, 2009) 
17)  seizures, history (Prod Info CYMBALTA(R) delayed-release oral capsules,
18)  serotonin syndrome has been reported, including cases that are life-threatening or
monitoring recommended (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
19)  use of duloxetine within 14 days of MAOI discontinuation (Prod Info CYMBALTA(R) delayed
20)  use of an MAOI within 5 days after duloxetine discontinuation (Prod Info CYMBALTA(R)
21)  urinary retention requiring hospitalization and/or catheterization has been reported (Prod Info CYMBALTA(R)
capsules, 2008) 
22)  volume-depleted, elderly, or concurrent diuretic therapy; hyponatremia, syndrome of inappropriate antidiuretic
(SIADH) has occurred with duloxetine; discontinue if symptoms develop (Prod Info CYMBALTA(R)
23)  report suspected adverse reaction to Eli Lilly and Company at 1-800-LillyRx, or FDA at 1
(Prod Info CYMBALTA(R) delayed-release oral capsules, 2008) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Musculoskeletal Effects 

Neurologic Effects 
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Ophthalmic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

 
3.3.1.A   Duloxetine Hydrochloride 

Increased blood pressure 

Orthostatic hypotension 

Palpitations 

Syncope 

 
3.3.1.A.1   Increased blood pressure 

a)  In clinical trials of all indications, duloxetine hydrochloride treatmen
systolic and up to 2.3 mmHg in diastolic blood pressures compared with placebo. Blood pressure should be
therapy initiation and periodically during treatment (Prod Info CYMBALTA(R) delayed
b)  Small increases in systolic/diastolic blood pressure and decreases in heart
twice-daily dosing in recumbent healthy subjects; no significant effects
position (Sharma et al, 2000a). 

 
3.3.1.A.2   Orthostatic hypotension 

a)  Orthostatic hypotension and syncope have been associated with therapeutic doses of duloxetine hydrochloride
first week of therapy, but can occur at any time and is especially seen in patients taking duloxetine at
who are on concomitant medications that induce orthostatic hypotension (eg, antihypertensives or
(fluvoxamine, cimetidine, quinolone antimicrobials (ciprofloxacin, enoxacin)) (Prod Info
capsules, 2008). 

 
3.3.1.A.3   Palpitations 

a)  Incidence: 1% to 2% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In pooled clinical trials of major depressive disorder and generalized anxiety disorder patients,
of patients receiving duloxetine hydrochloride (n=2995) compared with 2% of patients
also reported in 1% or greater of patients receiving duloxetine hydrochloride
indications of duloxetine (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
c)  In placebo-controlled trials, palpitations were reported in 2% of fibromyalgia patients receiving duloxetine
compared with 2% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R) delayed

 
3.3.1.A.4   Syncope 

a)  Orthostatic hypotension and syncope have been associated with therapeutic doses of duloxetine hydrochloride
first week of therapy, but can occur at any time and is especially seen in patients taking duloxetine at
who are on concomitant medications that induce orthostatic hypotension (eg, antihypertensives or
(fluvoxamine, cimetidine, quinolone antimicrobials (ciprofloxacin, enoxacin)) (Prod Info
capsules, 2008). 

 
3.3.2   Dermatologic Effects 

 
3.3.2.A   Duloxetine Hydrochloride 

Diaphoresis 
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Flushing 

Pruritus 

Rash 

 
3.3.2.A.1   Diaphoresis 

a)  Incidence: 6% to 8% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
patients receiving duloxetine hydrochloride compared with 2% of the 1955 subjects receiving placebo (Prod
delayed-release oral capsules, 2008). 
c)  In diabetic peripheral neuropathy placebo-controlled trials, hyperhidrosis (increased
receiving duloxetine hydrochloride at 60 mg twice daily, 6% of the 228
daily, compared 2% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed
d)  In fibromyalgia placebo-controlled trials, hyperhidrosis was reported in 7% of
compared with 1% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R) delayed
e)  In clinical trials of all approved indications, hyperhidrosis was reported in 7% of
with 2% of patients receiving placebo (n=3048), and was one of the most
CYMBALTA(R) delayed-release oral capsules, 2008). 

 
3.3.2.A.2   Flushing 

a)  Incidence: 2% to 3% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
patients receiving duloxetine hydrochloride compared with less than 1% of the 1955 subjects receiving
CYMBALTA(R) delayed-release oral capsules, 2008). 
c)  In fibromyalgia placebo-controlled trials, hot flush was reported in 3% of
compared with 2% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R) delayed

 
3.3.2.A.3   Pruritus 

a)  Incidence: 3% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In fibromyalgia placebo-controlled trials, pruritus was reported in 3
compared with 2% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R) delayed

 
3.3.2.A.4   Rash 

a)  Incidence: 4% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In fibromyalgia placebo-controlled trials, rash was reported in 4% o
compared with 2% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R) delayed

 
3.3.3   Endocrine/Metabolic Effects 

 
3.3.3.A   Duloxetine Hydrochloride 

Blood glucose abnormal 

Hyponatremia 

Syndrome of inappropriate antidiuretic hormone secretion 

Weight loss 

 
3.3.3.A.1   Blood glucose abnormal 

a)  Based on pooled data from three 12-week, double-blind, randomized,
week, open-label extension phase (n=867), duloxetine therapy was associated with modest increases in fasting plasma
(FPG) among patients treated for diabetic peripheral neuropathy (DPN) pain. During the 12
randomized to receive placebo (n=339) or duloxetine 60 mg once or twice daily (n=685). Upon completion
patients were then re-randomized in a 2:1 ratio during the extension phase to either duloxetine 60
investigator-driven routine care (n=287), such as gabapentin, venlafaxine, or amitriptyline.
history of DPN, and more than 88% had type 2 diabetes mellitus. The baseline FPG
(mg/dL) (10.1 millimoles/liter (mmol/L)) and 7.8%, respectively. Duloxetine
with placebo during the acute phase (9 mg/dL (0.5 mmol/L) vs -2 mg/dL (
routine care during the extension phase (12 mg/dL (0.67 mmol/L) vs -
changes in HbA1C associated with duloxetine was significantly different from routine care only during the
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vs 0.19%; p less than 0.001) (Hardy et al, 2007). 
 
3.3.3.A.2   Hyponatremia 

a)  Summary 
1)  Hyponatremia has been associated with duloxetine therapy. S
reported and were reversible upon duloxetine discontinuation. In 
syndrome of inappropriate antidiuretic hormone secretion (SIADH). The
patients are at greater risk of hyponatremia. Discontinuation of duloxetine therapy should be considered in patients
symptomatic hyponatremia (Prod Info CYMBALTA(R) delayed-release oral capsules,

b)  Hyponatremia developed in 5 depressed patients after approximately 1 week
duloxetine. The 5 patients (35 to 70 years old) had a history of recurrent
severe acute episode. Duloxetine was initiated at 30 mg/day followed
was subsequently increased to 90 mg/day or 120 mg/day, after 3 to 4
medications were lorazepam and zopiclone. Serum osmolality, and so
week after the dose increase, patients developed fatigue, lethargy, and headache, and laboratory analyses revealed
in all patients. Duloxetine was discontinued in 4 patients and the dose reduced to 60 mg/day in 1 patient.
on water restriction (less than 1200 mL/day), and the intake of sodium chloride was increased by
salt tablets in 2 patients. Symptoms of hyponatremia and serum sodium concentrations
hyponatremia such as advanced age, thiazide diuretics, polypharmacy, or other
insufficiency, hypothyroidism, tumors, respiratory disease, or acute central
Lindstaedt, 2007). 
c)  In a case report, a 48-year-old woman developed syndrome of ina
hyponatremia and seizures when administered duloxetine. The patient was admitted to the hospital for acute severe
upon psychiatric evaluation was diagnosed with minor depression and administered duloxetine 30 (milligrams)
days later, she developed 2 generalized seizures, was afebrile, comatose, and her pupils were dilated
analysis revealed serum sodium level of 103 mEq/L, and a BUN of 6 mg/dL. Duloxetine was
diagnosed with SIADH (urinary sodium 118 mEq/L, serum osmolality 215 mOsm/kg H2O, and urine
The patient was inadvertently rechallenged with duloxetine on days 3 and 4, which reproduced
levels 120 mEq/L on day 3, and 98 mEq/L on day 4) and she had 1 additional seizure.
2 days the patient regained consciousness and was uneventfully discharged

 
3.3.3.A.3   Syndrome of inappropriate antidiuretic hormone secretion

a)  Hyponatremia has been associated with duloxetine therapy. Serum sodium levels lower than 110 mmol/L have been
and were reversible upon duloxetine discontinuation. In many cases hyponatremia has been the result of the syndrome
inappropriate antidiuretic hormone secretion (SIADH). The elderly, patients taking diuretics, or volume
greater risk of hyponatremia. Discontinuation of duloxetine therapy should be considered in patients
hyponatremia (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
b)  In a case report, a 48-year-old woman developed syndrome of inappropriate antidiuretic hormone secretion
hyponatremia and seizures when administered duloxetine. The patient was admitted to the hospital for acute
upon psychiatric evaluation was diagnosed with minor depression and administered duloxetine 30 mg twice
she developed 2 generalized seizures, was afebrile, comatose, and her pupils were dilated and
revealed serum sodium level of 103 mEq/L, and a BUN of 6 mg/dL. Duloxetine was
SIADH (urinary sodium 118 mEq/L, serum osmolality 215 mOsm/kg H2O, and urine
inadvertently rechallenged with duloxetine on days 3 and 4, which reproduced
on day 3, and 98 mEq/L on day 4) and she had 1 additional seizure. D
patient regained consciousness and was uneventfully discharged 7 days later (Maramattom, 2006).

 
3.3.3.A.4   Weight loss 

a)  Incidence: 2% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
patients receiving duloxetine hydrochloride compared with less than 1% of the 1955 subjects receiving placebo. Patients
with duloxetine hydrochloride for up to 10 weeks in clinical trials showed an average weight loss of approximately
placebo-treated patients showed a weight gain of approximately 0.2 kg (Prod Info CYMBALTA(R) delayed
2008). 
c)  In diabetic peripheral neuropathy placebo-controlled clinical trials, 
weeks experienced a mean weight loss of approximately 1.1 kg, comp
placebo-treated patients (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
d)  In fibromyalgia placebo-controlled trials, patients receiving duloxetine hydrochloride for up to 26 weeks
weight loss of approximately 0.4 kg compared with a mean weight gain of approximately 0.3 kg in
Info CYMBALTA(R) delayed-release oral capsules, 2008). 

 
3.3.4   Gastrointestinal Effects 

 
3.3.4.A   Duloxetine Hydrochloride 

Constipation 
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Decrease in appetite 

Diarrhea 

Indigestion 

Loose stool 

Nausea 

Taste sense altered 

Vomiting 

Xerostomia 

 
3.3.4.A.1   Constipation 

a)  Incidence: 5% to 15% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
patients receiving duloxetine hydrochloride compared with 4% of the 1955 subjects receiving placebo (Prod
delayed-release oral capsules, 2008). 
c)  In diabetic peripheral neuropathy placebo-controlled trials, constipation occurred in
hydrochloride at 60 mg twice daily, 11% of the 228 patients at 60 mg daily, and
with 3% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R)
d)  In fibromyalgia placebo-controlled trials, constipation was reported in 15% of patients receiving
compared with 4% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R)
e)  In clinical trials of all approved indications, constipation was reported in 11% of patients receiving
with 4% of patients receiving placebo (n=3048), and was one of the most commonly
CYMBALTA(R) delayed-release oral capsules, 2008). 

 
3.3.4.A.2   Decrease in appetite 

a)  In major depressive disorder and generalized anxiety disorder placebo
occurred in 7% of the 2995 patients receiving duloxetine hydrochloride compared with 2% of the 1955 subjects
(Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
b)  In diabetic peripheral neuropathy placebo-controlled trials, decreased
patients receiving duloxetine hydrochloride at 60 mg twice daily, 7% of the 228 patients at 60 mg daily, and 6% of the
20 mg daily, compared with less than 2% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R)
capsules, 2008). 
c)  In fibromyalgia placebo-controlled trials, decreased appetite (including anorexia) was reported in 11% of patients
duloxetine hydrochloride (n=876) compared with 2% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
d)  In clinical trials of all approved indications, decreased appetite (including anorexia) was reported in 8% of
duloxetine (n=4843) compared with 2% of patients receiving placebo (n=3048), and was one of the most
adverse reactions (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).

 
3.3.4.A.3   Diarrhea 

a)  Incidence: 7% to 13% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
patients receiving duloxetine hydrochloride compared with 7% of the 1955 subjects receiving placebo (Prod
delayed-release oral capsules, 2008). 
c)  In diabetic peripheral neuropathy placebo-controlled trials, diarrhea occurred in 7%
hydrochloride at 60 mg twice daily, 11% of the 228 patients at 60 mg daily, and
with 6% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R)
d)  In fibromyalgia placebo-controlled trials, diarrhea was reported in 12% of patients receiving duloxetine
compared with 8% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R) delayed
e)  In clinical trials of all approved indications, diarrhea was reported in
7% of patients receiving placebo (n=3048) (Prod Info CYMBALTA(R)

 
3.3.4.A.4   Indigestion 

a)  Incidence: 4% to 5% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In diabetic peripheral neuropathy placebo-controlled trials, dyspepsia occurred in 4% of the 225 patients receiving
hydrochloride at 60 mg twice daily, 4% of the 228 patients at 60 mg daily, and 4% of the 115 patients at 20 mg
less than 3% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed
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c)  In fibromyalgia placebo-controlled trials, dyspepsia was reported in 5% of
compared with 3% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R) delayed

 
3.3.4.A.5   Loose stool 

a)  Incidence: 2% to 3% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In diabetic peripheral neuropathy placebo-controlled trials, loose stool occurred in 2% of the 225 patients
hydrochloride at 60 mg twice daily, 3% of the 228 patients at 60 mg daily, and 2% of the 115 patients at
1% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed

 
3.3.4.A.6   Nausea 

a)  Incidence: 14% to 30% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
patients receiving duloxetine hydrochloride compared with 9% of the 1955 subjects receiving placebo (Prod Info
delayed-release oral capsules, 2008). 
c)  In diabetic peripheral neuropathy placebo-controlled trials, nausea occurred in 30%
hydrochloride at 60 mg twice daily, 22% of the 228 patients at 60 mg daily, and
with 9% of the 223 subjects receiving placebo. Nausea led to discontinuation of therapy among 3.5% duloxetine
0.4% placebo-treated individuals (Prod Info CYMBALTA(R) delayed-release oral capsules,
d)  In placebo-controlled trials, nausea was reported in 29% of fibromyalgia patients
compared with 11% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R)
e)  In clinical trials of all approved indications, nausea was reported in 25% of patients receiving duloxetine
9% of patients receiving placebo (n=3048), and was one of the most commonly
(R) delayed-release oral capsules, 2008). 

 
3.3.4.A.7   Taste sense altered 

a)  Incidence: 3% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In fibromyalgia placebo-controlled trials, dysgeusia was reported in
compared with 1% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R) delayed

 
3.3.4.A.8   Vomiting 

a)  Incidence: 5% to 6% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
patients receiving duloxetine hydrochloride compared with 2% of the 1955 subjects receiving placebo (Prod Info
delayed-release oral capsules, 2008). 
c)  In diabetic peripheral neuropathy placebo-controlled trials, vomiting occurred in 5%
hydrochloride at 60 mg twice daily, 5% of the 228 patients at 60 mg daily, and 6%
4% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed

 
3.3.4.A.9   Xerostomia 

a)  Incidence: 5% to 18% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
patients receiving duloxetine hydrochloride compared with 6% of the 1955 subjects receiving placebo (Prod
delayed-release oral capsules, 2008). 
c)  In diabetic peripheral neuropathy placebo-controlled trials, dry mouth occurred in
hydrochloride at 60 mg twice daily, 7% of the 228 patients at 60 mg daily, and
4% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed
d)  In fibromyalgia placebo-controlled trials, dry mouth was reported in 18% of patients receiving duloxetine
compared with 5% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R) delayed
e)  In clinical trials of all approved indications, dry mouth was reported in
with 6% of patients receiving placebo (n=3048), and was one of the most commonly
CYMBALTA(R) delayed-release oral capsules, 2008). 

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Duloxetine Hydrochloride 

 
3.3.5.A.1   Bleeding, Abnormal 

a)  In case reports and epidemiological studies, drugs which interfere with serotonin reuptake (eg, SSRIs,
reuptake inhibitors (SNRIs)) have been associated with an increased incidence of
including ecchymoses, hematomas, epistaxes, petechiae, gastrointestinal
reported with SSRI and SNRI use. Because the risk of bleeding may be
coagulation (eg, NSAIDs, aspirin, warfarin), use caution when these agents are co
Additionally, patients receiving concurrent warfarin therapy should be monitored when duloxetine is
Info CYMBALTA(R) delayed-release oral capsules, 2008). 

 
3.3.6   Hepatic Effects 
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3.3.6.A   Duloxetine Hydrochloride 
 
3.3.6.A.1   Hepatotoxicity 

a)  The risk for elevated serum transaminase levels increases with the
transaminase levels has been approximately 2 months and has resulted in discontinuation of duloxetine therapy in 0.3%
of patients. In the cohort of controlled trials in any indication, alanine transaminase (ALT) elevations greater
limit of normal were observed in 1.1% (85/7632) of patients receiving duloxetine as compared to 0.2%
placebo group. During placebo-controlled, fixed-dose trials, dose response
elevations greater than 5 times the upper limit of normal and ALT elev
observed (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
b)  During the postmarketing use of duloxetine, hepatomegaly and transaminase levels
limit of normal with or without jaundice have been reported. Additionally,
occurred. Patients with chronic liver disease or cirrhosis have experienced elevated bilirubin, alkaline phosphate and
Due to the potential for aggravation of preexisting liver disease or the possibility for liver injury
concurrently, duloxetine should not be given to patients consuming substantial amounts
chronic liver disease (Prod Info CYMBALTA(R) delayed-release oral capsules,

 
3.3.8   Musculoskeletal Effects 

 
3.3.8.A   Duloxetine Hydrochloride 

Asthenia 

Cramp 

Musculoskeletal pain 

Myalgia 

Spasm 

 
3.3.8.A.1   Asthenia 

a)  Incidence: 2% to 8% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In diabetic peripheral neuropathy placebo-controlled trials, asthenia occurred in 8% of the 225 patients receiving
hydrochloride at 60 mg twice daily, 4% of the 228 patients at 60 mg daily, and 2% of the 115 patients at 20 mg
1% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed

 
3.3.8.A.2   Cramp 

a)  Incidence: 4% to 5% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In diabetic peripheral neuropathy placebo-controlled trials, muscle cramp occurred in 4% of the 225 patients
hydrochloride at 60 mg twice daily, 4% of the 228 patients at 60 mg daily, and 5% of the 115 patients at
3% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed

 
3.3.8.A.3   Musculoskeletal pain 

a)  Incidence: 5% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In fibromyalgia placebo-controlled trials, musculoskeletal pain was reported in 5% of patients receiving duloxetine
(n=876) compared with 4% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R) delayed

 
3.3.8.A.4   Myalgia 

a)  Incidence: 1% to 4% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In diabetic peripheral neuropathy placebo-controlled trials, myalgia occurred in 4% of the 225 patients receiving
hydrochloride at 60 mg twice daily, 1% of the 228 patients at 60 mg daily, and 3% of the 115 patients at 20 mg
less than 1% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed

 
3.3.8.A.5   Spasm 

a)  Incidence: 4% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In fibromyalgia placebo-controlled trials, muscle spasm was report
(n=876) compared with 3% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R) delayed

 
3.3.9   Neurologic Effects 

 
3.3.9.A   Duloxetine Hydrochloride 
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Dizziness 

Headache 

Insomnia 

Restless legs syndrome 

Seizure 

Somnolence 

Tremor 

Vertigo 

 
3.3.9.A.1   Dizziness 

a)  Incidence: 6% to 17% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
patients receiving duloxetine hydrochloride compared with 6% of the 1955 subjects receiving placebo (Prod
delayed-release oral capsules, 2008). 
c)  In diabetic peripheral neuropathy placebo-controlled trials, dizziness occurred in
hydrochloride at 60 mg twice daily, 14% of the 228 patients at 60 mg daily, and
with 6% of the 223 subjects receiving placebo. Dizziness led to discontinuation of therapy among 1.6% duloxetine
and 0.4% placebo-treated patients (Prod Info CYMBALTA(R) delayed
d)  In fibromyalgia placebo-controlled trials, dizziness was reported in 11% of
compared with 7% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R) delayed
e)  In clinical trials of all approved indications, dizziness was reported in 11% of
with 6% of patients receiving placebo (n=3048) (Prod Info CYMBALTA(R)

 
3.3.9.A.2   Headache 

a)  Incidence: 13% to 20% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In diabetic peripheral neuropathy placebo-controlled trials, headache occurred in 15% of the 225 patients receiving
hydrochloride at 60 mg twice daily, 13% of the 228 patients at 60 mg daily, and 13% of the 115 patients at 20 mg
with 10% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed
c)  In fibromyalgia placebo-controlled trials, headache was reported in 20% of
compared with 12% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R) delayed
d)  In clinical trials of all approved indications, headache was reported in 16% of patients
with 15% of patients receiving placebo (n=3048) (Prod Info CYMBALTA(R)

 
3.3.9.A.3   Insomnia 

a)  Incidence: 8% to 16% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
early morning awakening, and initial insomnia) occurred in 10% of the 2995 patients receiving duloxetine
with 6% of the 1955 subjects receiving placebo (Prod Info CYMBALTA(R) delayed
c)  In diabetic peripheral neuropathy placebo-controlled trials, insomnia occurred in 13%
hydrochloride at 60 mg twice daily, 8% of the 228 patients at 60 mg daily, and 9%
7% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed
d)  In fibromyalgia placebo-controlled trials, insomnia (including middle insomnia, early morning awakening, and
reported in 16% of patients receiving duloxetine hydrochloride (n=876) compared with 10% of patients
(Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
e)  In clinical trials of all approved indications, insomnia was reported in 11% of patients receiving duloxetine
with 7% of patients receiving placebo (n=3048) (Prod Info CYMBALTA(R) delayed

 
3.3.9.A.4   Restless legs syndrome 

a)  In a prospective, naturalistic study of patients (median age, 46 yea
271 (9%) subjects experienced new-onset restless leg syndrome (RLS) or worsening of preexisting RLS as a side
treatment. Antidepressants included fluoxetine, paroxetine, citalopram, sertraline, escitalopram,
and mirtazapine. Mirtazapine led to a marked decline of RLS in 28% of subjects
other antidepressants showed RLS symptoms (newly occurred or deteriorated) at the rate of 5% to 10%. Subjects stated
occurred early in treatment (median of 2.5 days, range 1 to 23 days) (Rottach et al, 2008).

 
3.3.9.A.5   Seizure 
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a)  Incidence: 0.03% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In placebo-controlled clinical trials, seizures occurred in 0.03% (3/9445) of patients following
hydrochloride compared with 0.01% (1/6770) of patients receiving placebo. Seizures have also
surveillance reports (Prod Info CYMBALTA(R) delayed-release oral capsules,
c)  In a case report, a 48-year-old woman developed syndrome of inappropriate
hyponatremia and seizures when administered duloxetine. The patient was
upon psychiatric evaluation was diagnosed with minor depression and
she developed 2 generalized seizures, was afebrile, comatose, and h
revealed serum sodium level of 103 mEq/L, and a BUN of 6 mg/dL. Duloxetine was discontinued and the patient was
SIADH (urinary sodium 118 mEq/L, serum osmolality 215 mOsm/kg H2O, and urine osmolality 450 mOsm/kg
inadvertently rechallenged with duloxetine on days 3 and 4, which reproduced her hyponatremia
on day 3, and 98 mEq/L on day 4) and she had one additional seizure. Duloxetine was again
patient regained consciousness and was uneventfully discharged 7 days later

 
3.3.9.A.6   Somnolence 

a)  Incidence: 7% to 21% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
sedation) occurred in 10% of the 2995 patients receiving duloxetine hydrochloride compared with 4% of the
placebo (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
c)  In diabetic peripheral neuropathy placebo-controlled trials, somnolence occurred in 21% of the 225 patients
hydrochloride at 60 mg twice daily, 15% of the 228 patients at 60 mg daily, and 7% of the 115 patients
with 5% of the 223 subjects receiving placebo. Somnolence led to discontinuation of therapy among
patients and none in the placebo-treated group (Prod Info CYMBALTA(R) delayed
d)  In fibromyalgia placebo-controlled trials, somnolence (including hy
receiving duloxetine hydrochloride (n=876) compared with 3% of patie
delayed-release oral capsules, 2008). 
e)  In clinical trials of all approved indications, somnolence (including hypersomnia and sedation) was reported
receiving duloxetine (n=4843) compared with 3% of patients receiving placebo (n=3048), and was one of the
reported adverse reactions (Prod Info CYMBALTA(R) delayed-release oral capsules,

 
3.3.9.A.7   Tremor 

a)  Incidence: up to 5% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
patients receiving duloxetine hydrochloride compared with less than 1% of the 1955 subjects receiving placebo (Prod
CYMBALTA(R) delayed-release oral capsules, 2008). 
c)  In diabetic peripheral neuropathy placebo-controlled trials, tremor occurred in 5% of
hydrochloride at 60 mg twice daily, 1% of the 228 patients at 60 mg daily, and 0% of
0% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed
d)  In fibromyalgia placebo-controlled trials, tremor was reported in 4% of patients receiving duloxetine hydrochloride
compared with 1% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R) delayed

 
3.3.9.A.8   Vertigo 

a)  Incidence: 1% or greater (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  Vertigo has been reported in 1% or greater of patients receiving duloxetine in a pooled analysis of clinical
indications (n=27,229) (Prod Info CYMBALTA(R) delayed-release oral capsules,

 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Duloxetine Hydrochloride 

Blurred vision 

Mydriasis 

 
3.3.10.A.1   Blurred vision 

a)  Incidence: 1% or greater (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
patients receiving duloxetine hydrochloride compared with 2% of the 1955 subjects receiving placebo (Prod
delayed-release oral capsules, 2008). 
c)  In placebo-controlled trials, blurred vision was reported in 2% of fibromyalgia
compared with 1% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R) delayed
d)  Blurred vision has been reported in 1% or greater of patients (n=27,229) during
all indications (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).

 
3.3.10.A.2   Mydriasis 
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a)  In clinical trials, duloxetine hydrochloride has been associated with mydriasis, therefore the use of duloxetine is
uncontrolled narrow-angle glaucoma and should be used cautiously in controlled narrow angle glaucoma
delayed-release oral capsules, 2008). 

 
3.3.12   Psychiatric Effects 

 
3.3.12.A   Duloxetine Hydrochloride 

Agitation 

Anxiety 

Bipolar disorder, Rapid cycling induction 

Depression, worsening 

Dream disorder 

Posttraumatic stress disorder, exacerbation of symptoms 

Suicidal thoughts 

 
3.3.12.A.1   Agitation 

a)  Incidence: 5% to 6% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2009)
b)  In major depressive disorder and generalized anxiety disorder placebo
nervousness, restlessness, tension, and psychomotor agitation) occurred in 5% of the 2995 patients
hydrochloride compared with 3% of the 1955 subjects receiving placebo (Prod Info CYMBALTA(R)
2009). 
c)  In placebo-controlled trials, agitation (including feeling jittery, nervousness, restlessness, tension, and
was reported in 6% of fibromyalgia patients receiving duloxetine hydrochloride (n=876) compared
placebo (n=535) (Prod Info CYMBALTA(R) delayed-release oral capsules,

 
3.3.12.A.2   Anxiety 

a)  Incidence: 3% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2009)
b)  In major depressive disorder and generalized anxiety disorder placebo
patients receiving duloxetine hydrochloride compared with 2% of the 1
delayed-release oral capsules, 2009). 

 
3.3.12.A.3   Bipolar disorder, Rapid cycling induction 

a)  A 17-year-old female (weight 45 kg) with bipolar disorder experien
starting duloxetine. Significant medical history included a depressive episode followed 2 manic episodes, each
medications were oral sodium valproate 400 mg/day and oral olanzapine 10 mg/day. A month prior to her
became depressed without reason, with signs of sadness, frequent crying, anorexia, and reduced
and would not do any work. She was started on oral duloxetine 20 mg twice daily. After 2
excessively, was euphoric, had assertions of high intelligence and ability to
aggressive and abusive behavior. It was subsequently noticed that about every
euphoria and depression. Duloxetine was stopped, the dose of sodium
olanzapine was maintained at 10 mg/day. At week 4 follow-up, her manic symptoms resolved and she had sub
depressive symptoms (Desarkar et al, 2007). 

 
3.3.12.A.4   Depression, worsening 

a)  Clinical worsening of depression has been reported in patients receiving duloxetine therapy, particularly during the
months of treatment and during dose adjustments. It may persist until significant remission occurs. All
antidepressants for any indication should be monitored for signs of clinical worsening (Prod Info
capsules, 2009). 

 
3.3.12.A.5   Dream disorder 

a)  Incidence: 2% to 3% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2009)
b)  In major depressive disorder and generalized anxiety disorder placebo
occurred in 2% of the 2995 patients receiving duloxetine hydrochloride compared with 1% of the 1955 subjects
(Prod Info CYMBALTA(R) delayed-release oral capsules, 2009). 
c)  In placebo-controlled trials, abnormal dreams (including nightmare) were reported in 3% of fibromyalgia patients
duloxetine hydrochloride (n=876) compared with 1% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R)
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release oral capsules, 2009). 
 
3.3.12.A.6   Posttraumatic stress disorder, exacerbation of symptoms

a)  In a case report, a 53-year-old Vietnam veteran with post- traumatic stress disorder (PTSD) taking duloxetine for
depression experienced severe exacerbation of PTSD symptoms. The patient's PTSD was previously controlled with
propranolol, and risperidone. Within 1 week of beginning duloxetine 60 mg per day, the patient experienced
Vietnam, nightmares, emotional numbing, increased startle response, extreme hypervigilance, and daily
Decreasing his duloxetine dose to 30 mg per day lessened the PTSD symptoms, but only upon discontinuation
did the symptoms return to baseline (Deneys & Ahearn, 2006). 

 
3.3.12.A.7   Suicidal thoughts 

a)  Adult and pediatric patients being treated with antidepressants for
anxiety, agitation, panic attacks, insomnia, irritability, hostility (aggressiveness), impulsivity, akathisia (psychomotor
hypomania, or mania may be at risk of suicidal ideation and behavior (suicidality). This same concern applies
with other psychiatric and nonpsychiatric disorders. If these symptoms are observed, therapy should be
necessary to discontinue medications when symptoms are severe, sudden in onset, or were not part of
symptoms. Patients and their caregivers should be provided with the Medication Guide that is available
patients especially during the initial few months of therapy or at times of dose changes
oral capsules, 2009). 
b)  A causal role for antidepressants in inducing suicidality has been established
antidepressants in a child or adolescent must balance this risk with the clinical need. In pooled analyses of 24
controlled trials of nine antidepressants (citalopram, fluoxetine, fluvoxamine, paroxetine, sertraline,
nefazodone, and venlafaxine extended-release) including over 4400 pediatric patients with
obsessive compulsive disorder (OCD), or other psychiatric disorders, a greater risk of
few months of therapy was demonstrated in patients receiving antidepressants
suicidality was most consistently observed in the trials that included p
trials in other psychiatric indications, such as obsessive compulsive disorder and social anxiety disorder (Anon,

1)  In a pooled analyses of placebo-controlled trials in adults with
trials (median duration of 2 months) of 11 antidepressant drugs in greater than 77,000 patients, the risk of suicidality
among the drugs studied. However, for almost all drugs studied, t
patients. The risk difference (drug versus placebo in the number of cases of suicidality per 1000 patients treated)
additional cases in patients less than 18 years of age, 5 additional cases in patients 18 to 24 years, 1 fewer case in
to 64 years, and 6 fewer cases in patients 65 years and older. No suicides occurred in the pediatric trials.
the adult trials; however, the number of suicides was insufficient to determine causality. The risk of
use (ie, beyond several months) in pediatric patients is not known. However, evidence exists
maintenance trials in adults with depression to substantiate a delay in the recurrence of
(Prod Info LEXAPRO(R) Oral solution, Oral tablets, 2009; Anon, 2004).

 
3.3.13   Renal Effects 

 
3.3.13.A   Duloxetine Hydrochloride 

Delay when starting to pass urine 

Increased frequency of urination 

Urinary retention 

 
3.3.13.A.1   Delay when starting to pass urine 

a)  Urinary hesitation has been associated with the use of selective serotonin and norepinephrine reuptake inhibitors
Info CYMBALTA(R) delayed-release oral capsules, 2008). 

 
3.3.13.A.2   Increased frequency of urination 

a)  Incidence: 1% to 5% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In diabetic peripheral neuropathy placebo-controlled trials, pollakiuria occurred in 5% of the 225 patients
hydrochloride at 60 mg twice daily, 1% of the 228 patients at 60 mg daily, and 3% of the 115 patients at
of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed

 
3.3.13.A.3   Urinary retention 

a)  Urethral retention has been associated with the use of selective serotonin and norepinephrine reuptake inhibitors
During postmarketing surveillance of duloxetine, cases of urinary retention requiring hospitalization and/or
reported (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).

 
3.3.14   Reproductive Effects 
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3.3.14.A   Duloxetine Hydrochloride 

Abnormal ejaculation 

Erectile dysfunction 

Late ejaculation 

Orgasm disorder 

Reduced libido 

 
3.3.14.A.1   Abnormal ejaculation 

a)  Incidence: 2% to 4% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
failure and ejaculation dysfunction) occurred in 2% of the male patients receiving duloxetine
1% of the male patients receiving placebo (Prod Info CYMBALTA(R) delayed
c)  In fibromyalgia placebo-controlled trials, ejaculation disorder (including
reported in 4% of male patients receiving duloxetine hydrochloride (n=
(n=26) (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).

 
3.3.14.A.2   Erectile dysfunction 

a)  Incidence: 1% to 5% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
male patients receiving duloxetine hydrochloride compared with 1% of the male patients receiving
(R) delayed-release oral capsules, 2008). 
c)  In diabetic peripheral neuropathy placebo-controlled trials, erectile dysfunction
duloxetine hydrochloride at 60 mg twice daily, 1% of the 228 patients at
compared with 0% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed

 
3.3.14.A.3   Late ejaculation 

a)  Incidence: 3% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
male patients receiving duloxetine hydrochloride compared with less than 1% of the male patients receiving
CYMBALTA(R) delayed-release oral capsules, 2008). 

 
3.3.14.A.4   Orgasm disorder 

a)  Incidence: 3% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
occurred in 3% of the 2995 patients receiving duloxetine hydrochloride compared with less than 1% of the
placebo (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
c)  In fibromyalgia placebo-controlled trials, abnormal orgasm (including anorgasmia) was reported in 3% of patients
duloxetine hydrochloride (n=876) compared with less than 1% of patients receiving placebo (n=535) (Prod Info
delayed-release oral capsules, 2008). 

 
3.3.14.A.5   Reduced libido 

a)  Incidence: 2% to 4% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
occurred in 4% of the 2995 patients receiving duloxetine hydrochloride compared with 1% of the
(Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
c)  In fibromyalgia placebo-controlled trials, decreased libido (including loss of libido) was reported in 2% of
duloxetine hydrochloride (n=876) compared with less than 1% of patients receiving placebo (n=535) (Prod
delayed-release oral capsules, 2008). 

 
3.3.15   Respiratory Effects 

 
3.3.15.A   Duloxetine Hydrochloride 

Cough 

Nasopharyngitis 
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Pain in throat 

Upper respiratory infection 

 
3.3.15.A.1   Cough 

a)  Incidence: 3% to 6% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In diabetic peripheral neuropathy placebo-controlled trials, cough occurred in 5% of the 225 patients receiving
hydrochloride at 60 mg twice daily, 3% of the 228 patients at 60 mg daily, and 6% of the 115 patients at 20 mg
of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed
c)  In fibromyalgia placebo-controlled trials, cough was reported in 4% of
compared with 3% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R) delayed

 
3.3.15.A.2   Nasopharyngitis 

a)  Incidence: 7% to 9% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In diabetic peripheral neuropathy placebo-controlled trials, nasopharyngitis occurred in 9% of the 225 patients
duloxetine hydrochloride at 60 mg twice daily, 7% of the 228 patients at 60 mg daily, and 9% of the 115 patients at
compared with 5% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed

 
3.3.15.A.3   Pain in throat 

a)  Incidence: 1% to 6% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In diabetic peripheral neuropathy placebo-controlled trials, pharyngolaryngeal pain occurred in 6% of the 225
duloxetine hydrochloride at 60 mg twice daily, 1% of the 228 patients at 60 mg daily, and 3% of the
compared 1% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed
c)  In fibromyalgia placebo-controlled trials, pharyngolaryngeal pain was reported
hydrochloride (n=876) compared with 3% of patients receiving placebo (n=535) (Prod
capsules, 2008). 

 
3.3.15.A.4   Upper respiratory infection 

a)  Incidence: 7% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In fibromyalgia placebo-controlled trials, upper respiratory tract infection was reported in 7% of patients receiving
hydrochloride (n=876) compared with 6% of patients receiving placebo (n=535) (Prod Info CYMBALTA(R)
capsules, 2008). 

 
3.3.16   Other 

 
3.3.16.A   Duloxetine Hydrochloride 

Fatigue 

Fever 

Serotonin syndrome 

Withdrawal sign or symptom 

 
3.3.16.A.1   Fatigue 

a)  Incidence: 2% to 15% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In major depressive disorder and generalized anxiety disorder placebo
10% of the 2995 patients receiving duloxetine hydrochloride compared with 6% of the 1955 subjects
CYMBALTA(R) delayed-release oral capsules, 2008). 
c)  In diabetic peripheral neuropathy placebo-controlled trials, fatigue 
hydrochloride at 60 mg twice daily, 10% of the 228 patients at 60 mg daily, and 2% of the 115 patients at 20 mg daily,
with 5% of the 223 subjects receiving placebo. Fatigue led to discontinuation of therapy among 1.1%
none in the placebo-treated group (Prod Info CYMBALTA(R) delayed
d)  In fibromyalgia placebo-controlled trials, fatigue (including asthenia) was
hydrochloride (n=876) compared with 8% of patients receiving placebo (n=535)
capsules, 2008). 
e)  In clinical trials of all approved indications, fatigue was reported in 11% of patients
6% of patients receiving placebo (n=3048) (Prod Info CYMBALTA(R)

 
3.3.16.A.2   Fever 

a)  Incidence: 1% to 3% (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
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b)  In diabetic peripheral neuropathy placebo-controlled trials, pyrexia occurred in 3% of the 225 patients receiving
hydrochloride at 60 mg twice daily, 1% of the 228 patients at 60 mg daily, and 2% of the 115 patients at 20 mg
1% of the 223 subjects receiving placebo (Prod Info CYMBALTA(R) delayed

 
3.3.16.A.3   Serotonin syndrome 

a)  Serotonin syndrome, including life-threatening cases, or neuroleptic malignant syndrome (NMS)
reported with the use of duloxetine alone. Signs and symptoms of serotonin syndrome include mental status changes
hallucination, coma), autonomic instability (eg, tachycardia, labile blood pressure, hyperthermia),
hyperreflexia, incoordination) and/or gastrointestinal symptoms (eg, nausea, vomiting,
resemble NMS with symptoms including hyperthermia, muscle rigidity, autonomic
signs, and mental status changes. Serotonin syndrome occurs most c
including triptans, with drugs that impair metabolism of serotonin, including MAOIs, or with antipsychotics or other
antagonists (Prod Info Cymbalta(R) Delayed-release oral capsules, 2009).

 
3.3.16.A.4   Withdrawal sign or symptom 

a)  Incidence: 1% or greater (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008)
b)  In clinical trials, abrupt discontinuation of duloxetine resulted in 1% or greater incidence of withdrawal
dizziness, nausea, headache, fatigue, paresthesia, vomiting, irritability, nightmares, insomnia,
vertigo compared with patients discontinuing placebo. During marketing of other
(SNRIs), reports of dysphoric mood, irritability, agitation, dizziness, se
headache, lethargy, emotional lability, insomnia, hypomania, tinnitus, 
limiting, however some have been severe. All patients should be monitored closely during discontinuation of
should be gradually tapered. If intolerable symptoms occur, treatment should be temporarily
instituting a more gradual decrease in dose (Prod Info CYMBALTA(R)
c)  In a pooled analysis of 9 clinical trials divided into three categories: 6 short
duloxetine n=490, placebo n=380), 2 long-term placebo-controlled (34 weeks; duloxetine n=242, placebo
open-label study (52 weeks; duloxetine n=553), discontinuation-emergent adverse events (DEAEs)
therapy was abruptly stopped. Patients experiencing at least one DEAE in each of the 3
22.9% placebo), 9.1% (versus 2% placebo) and 50% (open-label), respectively.
common DEAE was dizziness reported in 12.4% (vs. 0.8% placebo), 3.3% (vs.
respectively, followed by nausea (5.9% (vs 0.3% placebo), 0.8% (vs 0%
0.8% placebo), 0.8% (vs 0% placebo), and 7.2% (open-label)). Patien
moderate in severity, and incidence and severity was not affected by duration of therapy beyond 8 or 9 weeks. Overall,
DEAEs resolved by study end with 68.2%, 47.1% and 63.7% resolving within 7 days in the short
placebo-controlled, and long-term open-label studies, respectively. The authors
less than 2 weeks prior to discontinuation of duloxetine therapy (Perahia
d)  Small increases in heart rate and sleep disturbances (insomnia, abnormal dreams)
discontinuation of multiple-dose administration in healthy subjects (Sharma et
relatively high (20 to 40 mg twice daily). Withdrawal data following once
patients are unavailable. 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info CYMBALTA(R) delayed
(All Trimesters) 

a)  Either studies in animals have revealed adverse effects on the fetus (te
studies in women or studies in women and animals are not available. Drugs should be given only if the potential
potential risk to the fetus. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
2)  Crosses Placenta: Unknown 
3)  Clinical Management 

a)  Due to the lack of adequate, well-controlled studies in pregnant women, it is recommended that duloxetine be used during
only if the potential benefit outweighs the potential risk to the fetus. Because adverse serotonergic
SSRI- and SNRI-exposed neonates late in the third trimester, the potential risks and benefits
should be taken into account. Tapering duloxetine may be considered in pregnant
CYMBALTA(R) delayed-release oral capsules, 2008). 

4)  Literature Reports 
a)  Neonates exposed to serotonin and norepinephrine reuptake inhibitors (SNRIs) or SSRIs late in the third
complications necessitating extended hospitalization, respiratory support, and tube feeding. These
upon delivery. Respiratory distress, cyanosis, apnea, seizures, temperature instability,
hypotonia, hyperreflexia, tremor, jitteriness, irritability, and constant crying 
of a toxic effect of the drug or a drug discontinuation syndrome. In some cases, clinical findings
syndrome (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
b)  There are no adequate and well-controlled studies with duloxetine in pregnant women.
studies of rats and rabbits treated with oral duloxetine up to 45 mg/kg/day during
recommended human dose [MRHD; 60 mg/day] on a mg/m(2) basis for rats and
decreased. When pregnant rats were treated with duloxetine 30 mg/kg/day
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weights decreased, and the incidence of stillborn pups and pup mortality increased. The no
mg/kg/day (2 times the MRHD). Maternal exposure to 30 mg/kg/day also increased rat pup reactivity (increased startle
and decreased habituation of locomotor activity) (Prod Info CYMBALTA(R) delayed

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk when
breastfeeding. Weigh the potential benefits of drug treatment against potential risks before prescribing this

2)  Clinical Management 
a)  Duloxetine is excreted in human breast milk at approximately 0.14% of the maternal dose on a mg/kg basis.
adverse effects in the nursing infant from exposure to the drug are unknown, breast
(Prod Info CYMBALTA(R) delayed-release oral capsules, 2008; Lobo et al,
outweigh the potential risk to the infant and duloxetine is administered to a nursing woman, the nursing infant should be
closely for adverse effects (Lobo et al, 2008) 

3)  Literature Reports 
a)  Duloxetine was found in human breast milk during a study of 6 lactating women (ranging in age from 22 to 35 years
weeks postpartum), who received duloxetine 40 mg twice daily for 3.5 days. Duloxetine levels in breast milk
mcg/day (range, 4 to 15 mcg/day). The estimated daily infant dose was 2 mcg/kg/day (range, 0.6 to 3
approximately 0.14% (maximum 0.25%) of the maternal dose. The mean steady
0.25 (95% CI, 0.18 to 0.35). Excretion of duloxetine metabolites into breast milk was not

 
 3.5   Drug Interactions 

 
3.5.1   Drug-Drug Combinations 

Abciximab 

Aceclofenac 

Acemetacin 

Acenocoumarol 

Acetophenazine 

Alclofenac 

Almotriptan 

Amineptine 

Amitriptyline 

Amitriptylinoxide 

Amoxapine 

Anagrelide 

Ancrod 

Anisindione 

Antithrombin III Human 

Ardeparin 

Aspirin 

Benoxaprofen 
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Bivalirudin 

Bromfenac 

Bufexamac 

Carprofen 

Celecoxib 

Certoparin 

Chlorpromazine 

Cifenline 

Cilostazol 

Ciprofloxacin 

Citalopram 

Clomipramine 

Clonixin 

Clopidogrel 

Cyclobenzaprine 

Dalteparin 

Danaparoid 

Defibrotide 

Dermatan Sulfate 

Desipramine 

Desirudin 

Desvenlafaxine 

Dexketoprofen 

Dibenzepin 

Diclofenac 

Dicumarol 

Diflunisal 

Dipyridamole 
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Dipyrone 

Dixyrazine 

Dothiepin 

Doxepin 

Droxicam 

Eletriptan 

Encainide 

Enoxacin 

Enoxaparin 

Epoprostenol 

Eptifibatide 

Escitalopram 

Ethopropazine 

Etodolac 

Etofenamate 

Etoricoxib 

Felbinac 

Fenbufen 

Fenoprofen 

Fentiazac 

Flecainide 

Floctafenine 

Flufenamic Acid 

Fluoxetine 

Fluphenazine 

Flurbiprofen 

Fluvoxamine 

Fondaparinux 

Page 23 of 94MICROMEDEX® Healthcare Series : Document

7/31/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/5...

Exhibit E.6, page 23

Case 3:09-cv-00080-TMB     Document 78-20      Filed 03/24/2010     Page 23 of 94



Frovatriptan 

Heparin 

Ibuprofen 

Iloprost 

Imipramine 

Indecainide 

Indomethacin 

Indoprofen 

Isocarboxazid 

Isoxicam 

Ketoprofen 

Ketorolac 

Lamifiban 

Lexipafant 

Linezolid 

Lithium 

Lofepramine 

Lorcainide 

Lornoxicam 

Meclofenamate 

Mefenamic Acid 

Melitracen 

Meloxicam 

Mesoridazine 

Methdilazine 

Methotrimeprazine 

Metopimazine 

Milnacipran 
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Morniflumate 

Nabumetone 

Nadroparin 

Naproxen 

Naratriptan 

Niflumic Acid 

Nimesulide 

Nortriptyline 

Opipramol 

Oxaprozin 

Parecoxib 

Parnaparin 

Paroxetine 

Pentosan Polysulfate Sodium 

Perazine 

Periciazine 

Perphenazine 

Phenindione 

Phenprocoumon 

Phenylbutazone 

Pipotiazine 

Pirazolac 

Piroxicam 

Pirprofen 

Procarbazine 

Prochlorperazine 

Promazine 

Promethazine 
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Propafenone 

Propiomazine 

Propyphenazone 

Proquazone 

Protriptyline 

Quinidine 

Rasagiline 

Rasagiline 

Recainam 

Reviparin 

Rizatriptan 

Rofecoxib 

Selegiline 

Sertraline 

Sibrafiban 

St John's Wort 

Sulfinpyrazone 

Sulindac 

Sulodexide 

Sumatriptan 

Suprofen 

Tamoxifen 

Tapentadol 

Tenidap 

Tenoxicam 

Thiethylperazine 

Thiopropazate 

Thioproperazine 
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Thioridazine 

Tianeptine 

Tiaprofenic Acid 

Ticlopidine 

Tinzaparin 

Tirofiban 

Tolmetin 

Tramadol 

Tranylcypromine 

Trifluoperazine 

Triflupromazine 

Trimeprazine 

Trimipramine 

Tryptophan 

Valdecoxib 

Venlafaxine 

Warfarin 

Xemilofiban 

Zolmitriptan 

Zomepirac 

 
3.5.1.A   Abciximab 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 

 
3.5.1.B   Aceclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
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threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.C   Acemetacin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.D   Acenocoumarol 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
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measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.E   Acetophenazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.F   Alclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.G   Almotriptan 

1)  Interaction Effect: increased risk of serotonin syndrome 
2)  Summary: A life-threatening condition known as serotonin syndrome may
combination with a serotonin and norepinephrine reuptake inhibitor (SNRI), such as duloxetine. Symptoms of serotonin
include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood
overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be aware
that either the triptan or the SNRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome
are prescribed this combination and monitor them closely for symptoms of serotonin syndrome, especially
dose increases (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008; US Food and
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as almotriptan, and a
(SNRI), such as duloxetine, may result in a life-threatening condition called
commonly used intermittently and that either the triptan or the SNRI may be prescribed by a different physician. If these
together, discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms of
hyperthermia, hyperreflexia, incoordination), especially during treatment initiation and
release oral capsules, 2008). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation

 
3.5.1.H   Amineptine 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.I   Amitriptyline 
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1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.J   Amitriptylinoxide 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.K   Amoxapine 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.L   Anagrelide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 

 
3.5.1.M   Ancrod 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
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bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.N   Anisindione 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
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0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.O   Antithrombin III Human 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
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titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.P   Ardeparin 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.Q   Aspirin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 
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3.5.1.R   Benoxaprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.S   Bivalirudin 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.T   Bromfenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
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associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.U   Bufexamac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.V   Carprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.W   Celecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.X   Certoparin 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 
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a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.Y   Chlorpromazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.Z   Cifenline 

1)  Interaction Effect: increased class IC antiarrhythmic serum concentrations and an increased risk of cardiotoxicity
torsades de pointes, cardiac arrest) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6. Given the narrow
antiarrhythmic agents as well as considering that they are CYP2D6 substrates,
whenever duloxetine is coadministered with this class of antiarrhythmic agents (Prod Info CYMBALTA(R) delayed
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take a
cause elevated plasma concentrations of the antiarrhythmic (Prod Info CYMBALTA(R) delayed
class IC antiarrhythmic serum concentrations and ECG for signs of potential cardiotoxicity (eg, bradycardia, heart block, and
hypotension); adjust dose accordingly. Alternatively, consider selecting another antidepressant that has less of a potential
pharmacokinetics of class IC antiarrhythmic agents. 
7)  Probable Mechanism: inhibition of CYP2D6-mediated metabolism of class IC

 
3.5.1.AA   Cilostazol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
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3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 

 
3.5.1.AB   Ciprofloxacin 

1)  Interaction Effect: increased duloxetine bioavailability and risk of adverse
2)  Summary: Since duloxetine is a substrate for cytochrome P450 isoforms CYP1A2 and CYP2D6,
expected to occur in the presence of coadministration with ciprofloxacin, a CYP1A2
and about 2.5-fold, respectively, when duloxetine was administered with flu
(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the concomitant use of ciprofloxacin and duloxetine as it may result in
exposure and serum levels (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). Monitor the
events and adjust duloxetine dose as necessary. 
7)  Probable Mechanism: inhibition of CYP1A2-mediated duloxetine metabolism

 
3.5.1.AC   Citalopram 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor. The
citalopram, a selective serotonin reuptake inhibitor, is not recommended due to the
CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concomitant use of citalopram and duloxetine is not
serotonin syndrome (Prod Info CYMBALTA(R) delayed-release oral capsules,
7)  Probable Mechanism: potentiation of serotonergic activity in the CNS by duloxetine

 
3.5.1.AD   Clomipramine 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.AE   Clonixin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.AF   Clopidogrel 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
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petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 

 
3.5.1.AG   Cyclobenzaprine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concomitant use of cyclobenzaprine and duloxetine resulted in symptoms of
Other possibly contributing drugs in this case were bupropion and opiates
concomitant use of cyclobenzaprine and duloxetine is warranted, monitor for symptoms of serotonin syndrome such as
abnormalities (including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hypertonicity, and
(including tachycardia, mydriasis, diaphoresis, and the presence of bowel sounds and
agitation and delirium). Discuss the risks and symptoms of serotonin syndr
serotonin syndrome develops, discontinue the offending drugs, and provide supportive care, correction of vital signs, or
necessary (Boyer & Shannon, 2005). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with concomitant use
therefore, concomitant use is discouraged. Other possibly contributing drugs in this
hydromorphone) (Keegan et al, 2006). If cyclobenzaprine and duloxetine are
syndrome such as neuromuscular abnormalities (including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral
shivering), autonomic hyperactivity (including tachycardia, mydriasis, diaphoresis, the presence
mental status changes (including agitation and delirium). Serotonin syndrome can be
discontinue the offending agents and provide supportive care, correction o
Shannon, 2005). 
7)  Probable Mechanism: additive serotonergic effects 
8)  Literature Reports 

a)  A 53-year-old male on duloxetine experienced serotonin syndrome
patient had a history of chronic pain and depression. His previous medications included duloxetine 60 mg/day for 4
oxycodone for several weeks, bupropion 300 mg/day for more than 60 hours, and pregabalin 75 mg twice daily and
for an unstated time. On the second day after an uneventful surgical procedure, he developed worsening
hallucinations shortly after starting cyclobenzaprine 10 mg 3 times daily. On the fifth
tachycardia, marked agitation, pronounced tremors, spontaneous sustained
Laboratory analysis revealed hypernatremia (154 mEq/L), lactic acido
(peaked at 265 units/L). Severe agitation required administration of propofol and vecuronium, and subsequent
treated with hydration, a beta-blocker, and cyproheptadine 8 mg via nasogastric tube every 6 hours for 72
and duloxetine were discontinued. Improvement occurred over the following days. He was extubated
without any complications. Other possibly contributing drugs towards serotonin syndrome were
or hydromorphone) (Keegan et al, 2006). 

 
3.5.1.AH   Dalteparin 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
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was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.AI   Danaparoid 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
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blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.AJ   Defibrotide 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.AK   Dermatan Sulfate 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
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dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.AL   Desipramine 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.AM   Desirudin 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
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4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.AN   Desvenlafaxine 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status
2)  Summary: Both desvenlafaxine and duloxetine are selective serotonin and
of desvenlafaxine and duloxetine is not recommended as it may result in serotonin syndrome, which may be life
CYMBALTA(R) delayed-release oral capsules, 2008). Symptoms of serotonin syndrome may include restlessness,
coordination, fast heart beat, rapid changes in blood pressure, increased body temperature,
diarrhea. Discuss the risks of serotonin syndrome with patients who are pr
closely for symptoms of serotonin syndrome, especially during therapy initiation and dose increases (Prod Info PRISTIQ(TM)
extended-release tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concomitant use of desvenlafaxine and duloxetine may
recommended (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). If these
serotonin syndrome with the patient and monitor closely for symptoms of s
incoordination), especially during treatment initiation and dose increases (Prod Info PRISTIQ(TM) oral extended
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.AO   Dexketoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 
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3.5.1.AP   Dibenzepin 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.AQ   Diclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.AR   Dicumarol 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
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warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.AS   Diflunisal 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.AT   Dipyridamole 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 

 
3.5.1.AU   Dipyrone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.AV   Dixyrazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.AW   Dothiepin 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
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confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.AX   Doxepin 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.AY   Droxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.AZ   Eletriptan 

1)  Interaction Effect: increased risk of serotonin syndrome 
2)  Summary: A life-threatening condition known as serotonin syndrome may
combination with a serotonin and norepinephrine reuptake inhibitor (SNRI), such as duloxetine. Symptoms of serotonin
include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood
overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be aware
that either the triptan or the SNRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome
are prescribed this combination and monitor them closely for symptoms of serotonin syndrome, especially
dose increases (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008; US Food and
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as eletriptan, and a
such as duloxetine, may result in a life-threatening condition called serotonin syndrome. Be aware that triptans may be
intermittently and that either the triptan or the SNRI may be prescribed by a different physician. If these
discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms of
hyperthermia, hyperreflexia, incoordination), especially during treatment initiation and
release oral capsules, 2008). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation

 
3.5.1.BA   Encainide 

1)  Interaction Effect: increased class IC antiarrhythmic serum concentrations and an increased risk of cardiotoxicity
torsades de pointes, cardiac arrest) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6. Given the narrow
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antiarrhythmic agents as well as considering that they are CYP2D6 substrates,
whenever duloxetine is coadministered with this class of antiarrhythmic agents (Prod Info CYMBALTA(R) delayed
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take a
cause elevated plasma concentrations of the antiarrhythmic (Prod Info CYMBALTA(R) delayed
class IC antiarrhythmic serum concentrations and ECG for signs of potential cardiotoxicity (eg, bradycardia, heart block, and
hypotension); adjust dose accordingly. Alternatively, consider selecting another antidepressant that has less of a potential
pharmacokinetics of class IC antiarrhythmic agents. 
7)  Probable Mechanism: inhibition of CYP2D6-mediated metabolism of class IC

 
3.5.1.BB   Enoxacin 

1)  Interaction Effect: increased duloxetine bioavailability and risk of adverse
2)  Summary: Since duloxetine is a substrate for cytochrome P450 isoforms CYP1A2 and CYP2D6,
expected to occur in the presence of coadministration with enoxacin, a CYP1A2
and about 2.5-fold, respectively, when duloxetine was administered with flu
(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the concomitant use of duloxetine and enoxacin as it may result in increased
exposure and serum levels (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). Monitor the patient for
events and adjust duloxetine dose as necessary. 
7)  Probable Mechanism: inhibition of CYP1A2-mediated duloxetine metabolism

 
3.5.1.BC   Enoxaparin 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
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mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.BD   Epoprostenol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 

 
3.5.1.BE   Eptifibatide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 

 
3.5.1.BF   Escitalopram 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor. The
escitalopram, a selective serotonin reuptake inhibitor, is not recommended due to the
CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concomitant use of duloxetine and escitalopram is not
of serotonin syndrome (Prod Info CYMBALTA(R) delayed-release oral capsules,
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.BG   Ethopropazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.BH   Etodolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
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3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.BI   Etofenamate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.BJ   Etoricoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.BK   Felbinac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.BL   Fenbufen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.BM   Fenoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
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5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.BN   Fentiazac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.BO   Flecainide 

1)  Interaction Effect: increased class IC antiarrhythmic serum concentrations and an increased risk of cardiotoxicity
torsades de pointes, cardiac arrest) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6. Given the narrow
antiarrhythmic agents as well as considering that they are CYP2D6 substrates,
whenever duloxetine is coadministered with this class of antiarrhythmic agents (Prod Info CYMBALTA(R) delayed
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take a
cause elevated plasma concentrations of the antiarrhythmic (Prod Info CYMBALTA(R) delayed
class IC antiarrhythmic serum concentrations and ECG for signs of potential cardiotoxicity (eg, bradycardia, heart block, and
hypotension); adjust dose accordingly. Alternatively, consider selecting another antidepressant that has less of a potential
pharmacokinetics of class IC antiarrhythmic agents. 
7)  Probable Mechanism: inhibition of CYP2D6-mediated metabolism of class IC

 
3.5.1.BP   Floctafenine 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.BQ   Flufenamic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.BR   Fluoxetine 

1)  Interaction Effect: increased duloxetine and fluoxetine serum concentrations and an increased risk of
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reupt
fluoxetine, an SSRI, is not recommended due to the potential for serotonin syndrome. In addition, the
fluoxetine is likely to increase the bioavailability of either drug, increasing the
are both substrates for, and moderately potent inhibitors of CYP2D6. Coadministration of duloxetine 40 mg once daily with
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(the potent CYP2D6 inhibitor paroxetine 20 mg once daily) resulted in a 60% increase in the serum
Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concomitant use of duloxetine and fluoxetine is not
serotonin syndrome. Additionally, concomitant use has resulted in increase
CYMBALTA(R) delayed-release oral capsules, 2008). 
7)  Probable Mechanism: fluoxetine inhibition of CYP2D6-mediated duloxetine

 
3.5.1.BS   Fluphenazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.BT   Flurbiprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.BU   Fluvoxamine 

1)  Interaction Effect: increased duloxetine bioavailability and an increased risk of serotonin
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor
CYP1A2 and CYP2D6 isozymes. The concomitant use of duloxetine with fluvoxamine,
for serotonin syndrome. In addition, coadministration of fluvoxamine 100 mg
14 CYP2D6 poor metabolizer subjects resulted in a 6-fold increase in dulo
given duloxetine 60 mg together with fluvoxamine 100 mg, duloxetine AUC, Cmax, and half
3-fold, respectively (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: established 
6)  Clinical Management: The concomitant use of duloxetine and fluvoxamine is not
of serotonin syndrome. Additionally, concomitant use has resulted in signif
Info CYMBALTA(R) delayed-release oral capsules, 2008). 
7)  Probable Mechanism: inhibition of CYP1A2-mediated duloxetine metabolism; additive

 
3.5.1.BV   Fondaparinux 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 

Page 50 of 94MICROMEDEX® Healthcare Series : Document

7/31/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/5...

Exhibit E.6, page 50

Case 3:09-cv-00080-TMB     Document 78-20      Filed 03/24/2010     Page 50 of 94



6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.BW   Frovatriptan 

1)  Interaction Effect: increased risk of serotonin syndrome 
2)  Summary: A life-threatening condition known as serotonin syndrome may
combination with a serotonin and norepinephrine reuptake inhibitor (SNRI), such as duloxetine. Symptoms of serotonin
include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood
overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be aware
that either the triptan or the SNRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome
are prescribed this combination and monitor them closely for symptoms of serotonin syndrome, especially
dose increases (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008; US Food and
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as frovatriptan, and a
(SNRI), such as duloxetine, may result in a life-threatening condition called
commonly used intermittently and that either the triptan or the SNRI may be prescribed by a different physician. If these
together, discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms of
hyperthermia, hyperreflexia, incoordination), especially during treatment initiation and
release oral capsules, 2008). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation

 
3.5.1.BX   Heparin 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
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4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.BY   Ibuprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.BZ   Iloprost 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 

 
3.5.1.CA   Imipramine 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
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increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.CB   Indecainide 

1)  Interaction Effect: increased class IC antiarrhythmic serum concentrations and an increased risk of cardiotoxicity
torsades de pointes, cardiac arrest) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6. Given the narrow
antiarrhythmic agents as well as considering that they are CYP2D6 substrates,
whenever duloxetine is coadministered with this class of antiarrhythmic agents (Prod Info CYMBALTA(R) delayed
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take a
cause elevated plasma concentrations of the antiarrhythmic (Prod Info CYMBALTA(R) delayed
class IC antiarrhythmic serum concentrations and ECG for signs of potential cardiotoxicity (eg, bradycardia, heart block, and
hypotension); adjust dose accordingly. Alternatively, consider selecting another antidepressant that has less of a potential
pharmacokinetics of class IC antiarrhythmic agents. 
7)  Probable Mechanism: inhibition of CYP2D6-mediated metabolism of class IC

 
3.5.1.CC   Indomethacin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.CD   Indoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.CE   Isocarboxazid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status
2)  Summary: Duloxetine exerts inhibitory effects on both norepinephrine and serotonin
overlapping therapy with duloxetine and an MAOI, such as isocarboxazid, may result
serotonergic state characterized by symptoms such as agitation and restlessness, myoclonus, changes in mental status,
diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use
inhibitors and MAOIs. Concomitant administration of duloxetine and isocarboxazid is
elapse after discontinuing isocarboxazid before initiating therapy with dulo
discontinuing duloxetine before initiating therapy with isocarboxazid (Prod Info Cymbalta(R) Delayed
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
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6)  Clinical Management: Concurrent use of duloxetine and isocarboxazid is
isocarboxazid before initiating duloxetine. Wait at least 5 days after discontinuing duloxetine before initiating therapy
(Prod Info Cymbalta(R) Delayed-release oral capsules, 2009). 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.CF   Isoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.CG   Ketoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.CH   Ketorolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.CI   Lamifiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 

 
3.5.1.CJ   Lexipafant 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
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bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 

 
3.5.1.CK   Linezolid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status
2)  Summary: Linezolid is a reversible, nonselective inhibitor of monoamine oxidase (MAO)
tablets, oral suspension, 2008). Concurrent administration or overlapping t
toxicity or serotonin syndrome, a hyperserotonergic state characterized by symptoms such as restlessness, myoclonus,
mental status, hyperreflexia, diaphoresis, shivering, and tremor. There have been spontaneous reports of
with concomitant use of linezolid and serotonergic agents, including one case report
concomitant therapy with linezolid and serotonergic agents be clinically ne
serotonin syndrome (hyperreflexia, incoordination, hyperpyrexia, or impaired cognition) (Prod Info ZYVOX(R) IV
oral suspension, 2008). Serotonin syndrome can be life-threatening. If serotonin syndrome
and provide supportive care and other therapy as necessary (Boyer & Shannon, 2005).
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Unless carefully monitored for serotonin syndrome, linezolid
duloxetine (Prod Info ZYVOX(R) IV injection, oral tablets, oral suspension,
monitor closely for symptoms of serotonin syndrome such as neuromuscular abnormalities (including hyper
rigidity, clonus, peripheral hypertonicity, and shivering), autonomic hyperactivity (including tachycardia,
diarrhea), and mental status changes (including agitation and delirium). Serotonin syndrome
syndrome develops, discontinue the offending agents and provide supportive care
2005). 
7)  Probable Mechanism: inhibition of monoamine oxidase-mediated serotonin
8)  Literature Reports 

a)  Serotonin syndrome was induced in a 55-year-old woman maintain
following the addition of intravenous linezolid 600 mg every 12 hours to her treatment regimen. The patient was initially
an inpatient oncology center for pain management and treatment of an infected dehiscing abdominal wound. Due to
vancomycin-resistant enterococcus in wound cultures, linezolid was added to the existing regimen.
first dose of linezolid, the patient demonstrated mental status changes, including
movements. Additional symptoms occurring over the following hours included new
nonsensical speech, involuntary movements of the extremities, continued
were noncontributory; a low-grade fever (38 degrees Celsius) was pre
throughout the day, returning to baseline mental and physical status b
later the patient chose to resume duloxetine at a 30-mg/day dose. Duloxetine was tolerated without incident for
hospital stay. A week later, the patient died from malignancy-associated sepsis and renal failure

 
3.5.1.CL   Lithium 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor.
concurrently with agents affecting the serotonergic neurotransmitter systems,
serotonin syndrome (Prod Info CYMBALTA(R) delayed-release oral capsu
symptoms of serotonin syndrome such as neuromuscular abnormalities (including hyper
peripheral hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, mydriasis,
bowel sounds and diarrhea), and mental status changes (including agitation and delirium).
syndrome with patients who are prescribed this combination. If serotonin s
provide supportive care, correction of vital signs, or other therapy, as necessary (Boyer & Shannon,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution if duloxetine is coadministered with lithium as
syndrome (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
symptoms of serotonin syndrome such as neuromuscular abnormalities (including hyper
peripheral hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, mydriasis,
sounds, and diarrhea), and mental status changes (including agitation and delirium).
serotonin syndrome develops, discontinue the offending agents and provid
as necessary (Boyer & Shannon, 2005). 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.CM   Lofepramine 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
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3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.CN   Lorcainide 

1)  Interaction Effect: increased class IC antiarrhythmic serum concentrations and an increased risk of cardiotoxicity
torsades de pointes, cardiac arrest) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6. Given the narrow
antiarrhythmic agents as well as considering that they are CYP2D6 substrates,
whenever duloxetine is coadministered with this class of antiarrhythmic agents (Prod Info CYMBALTA(R) delayed
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take a
cause elevated plasma concentrations of the antiarrhythmic (Prod Info CYMBALTA(R) delayed
class IC antiarrhythmic serum concentrations and ECG for signs of potential cardiotoxicity (eg, bradycardia, heart block, and
hypotension); adjust dose accordingly. Alternatively, consider selecting another antidepressant that has less of a potential
pharmacokinetics of class IC antiarrhythmic agents. 
7)  Probable Mechanism: inhibition of CYP2D6-mediated metabolism of class IC

 
3.5.1.CO   Lornoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.CP   Meclofenamate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.CQ   Mefenamic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.CR   Melitracen 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
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confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.CS   Meloxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.CT   Mesoridazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.CU   Methdilazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.CV   Methotrimeprazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
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7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism
 
3.5.1.CW   Metopimazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.CX   Milnacipran 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status
2)  Summary: Concurrent use of milnacipran and an SSRI or a serotonin norepinephrine
hypertension, coronary artery vasoconstriction or serotonin syndrome, which may be
may include restlessness, hallucinations, loss of coordination, fast heart be
temperature, overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info SAVELLA(R) oral tablets,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of milnacipran and an SSRI or a serotonin
result in hypertension and coronary artery vasoconstriction through the additive serotonergic effects. If these agents are used
discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms of serotonin syndrome
hyperthermia, hyperreflexia, incoordination), especially during treatment initiation and dose increases
tablets, 2009). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.CY   Morniflumate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.CZ   Nabumetone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.DA   Nadroparin 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
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release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.DB   Naproxen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.DC   Naratriptan 

1)  Interaction Effect: increased risk of serotonin syndrome 
2)  Summary: A life-threatening condition known as serotonin syndrome may
combination with a serotonin and norepinephrine reuptake inhibitor (SNRI), such as duloxetine. Symptoms of serotonin
include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood
overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be aware
that either the triptan or the SNRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome
are prescribed this combination and monitor them closely for symptoms of serotonin syndrome, especially
dose increases (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008; US Food and
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as naratriptan, and a
(SNRI), such as duloxetine, may result in a life-threatening condition called
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commonly used intermittently and that either the triptan or the SNRI may be prescribed by a different physician. If these
together, discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms of
hyperthermia, hyperreflexia, incoordination), especially during treatment initiation and
release oral capsules, 2008). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation

 
3.5.1.DD   Niflumic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.DE   Nimesulide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.DF   Nortriptyline 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.DG   Opipramol 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.DH   Oxaprozin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
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that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.DI   Parecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.DJ   Parnaparin 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
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Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.DK   Paroxetine 

1)  Interaction Effect: increased duloxetine serum concentrations and an increased risk of serotonin
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor
paroxetine, an SSRI, is not recommended due to the potential for serotonin
potent CYP2D6 inhibitor, at a dose of 20 mg once daily with duloxetine 40 mg once daily resulted in a 60% increase in
concentration (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concomitant use of duloxetine and paroxetine is not
serotonin syndrome. Additionally, concomitant use has resulted in significantly increased duloxetine serum levels (Prod Info
(R) delayed-release oral capsules, 2008). 
7)  Probable Mechanism: paroxetine inhibition of CYP2D6-mediated duloxetine

 
3.5.1.DL   Pentosan Polysulfate Sodium 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,
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3.5.1.DM   Perazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.DN   Periciazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.DO   Perphenazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.DP   Phenindione 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
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(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.DQ   Phenprocoumon 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
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administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.DR   Phenylbutazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.DS   Pipotiazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.DT   Pirazolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.DU   Piroxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.DV   Pirprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
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4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.DW   Procarbazine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status
2)  Summary: Duloxetine exerts inhibitory effects on both norepinephrine and serotonin
overlapping therapy with duloxetine and an MAOI, such as procarbazine, may result
serotonergic state characterized by symptoms such as agitation and restlessness, myoclonus, changes in mental status,
diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use
inhibitors and MAOIs. Concomitant administration of duloxetine and procarbazine is
elapse after discontinuing procarbazine before initiating therapy with duloxetine and a minimum of 5 days should elapse after
discontinuing duloxetine before initiating therapy with procarbazine (Prod Info Cymbalta(R) Delayed
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of duloxetine and procarbazine is
procarbazine before initiating duloxetine. Wait at least 5 days after discontinuing duloxetine before initiating therapy
(Prod Info Cymbalta(R) Delayed-release oral capsules, 2009). 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.DX   Prochlorperazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.DY   Promazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.DZ   Promethazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.EA   Propafenone 

1)  Interaction Effect: increased class IC antiarrhythmic serum concentrations and an increased risk of cardiotoxicity
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torsades de pointes, cardiac arrest) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6. Given the narrow
antiarrhythmic agents as well as considering that they are CYP2D6 substrates,
whenever duloxetine is coadministered with this class of antiarrhythmic agents (Prod Info CYMBALTA(R) delayed
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take a
cause elevated plasma concentrations of the antiarrhythmic (Prod Info CYMBALTA(R) delayed
class IC antiarrhythmic serum concentrations and ECG for signs of potential cardiotoxicity (eg, bradycardia, heart block, and
hypotension); adjust dose accordingly. Alternatively, consider selecting another antidepressant that has less of a potential
pharmacokinetics of class IC antiarrhythmic agents. 
7)  Probable Mechanism: inhibition of CYP2D6-mediated metabolism of class IC

 
3.5.1.EB   Propiomazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.EC   Propyphenazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.ED   Proquazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.EE   Protriptyline 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
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made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.EF   Quinidine 

1)  Interaction Effect: increased duloxetine serum concentrations and risk of adverse effects
2)  Summary: The coadministration of duloxetine (a substrate of CYP2D6) with quinidine (a potent inhibitor of
increase the bioavailability of duloxetine, increasing the risk of serious adverse events.
with another potent CYP2D6 inhibitor (paroxetine 20 mg once daily) resulted
(Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
quinidine may cause elevated duloxetine plasma concentrations (Prod Info
7)  Probable Mechanism: quinidine inhibition of CYP2D6-mediated duloxetine

 
3.5.1.EG   Rasagiline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status
2)  Summary: Duloxetine exerts inhibitory effects on both norepinephrine and serotonin
overlapping therapy with duloxetine and an MAOI, such as rasagiline, may result in
serotonergic state characterized by symptoms such as agitation and restlessness,
diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of
inhibitors and MAOIs. Concomitant administration of duloxetine and rasagiline is
elapse after discontinuing rasagiline before initiating therapy with duloxetine and a minimum of 5 days should elapse after
duloxetine before initiating therapy with rasagiline (Prod Info Cymbalta(R) Delayed
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of duloxetine and rasagiline is co
rasagiline before initiating duloxetine. Wait at least 5 days after discontinuing duloxetine before initiating therapy with
Info Cymbalta(R) Delayed-release oral capsules, 2009). 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.EH   Rasagiline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status
2)  Summary: Concomitant use of rasagiline and duloxetine, a selective serotonin
avoided. Concurrent administration or overlapping therapy with SSRIs and non
sometimes fatal reactions. Signs and symptoms included hyperthermia, rigidity, myoclonus, autonomic
fluctuations, and mental status changes progressing to extreme agitation, delirium, and
SNRIs and non-selective MAOIs. At least 14 days should elapse after disc
Info AZILECT(R) oral tablets, 2006). Similarly, at least 5 days should elapse after discontinuing duloxetine before
rasagiline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of duloxetine and rasagiline is not
rasagiline before initiating therapy with duloxetine, or wait at least 5 days after discontinuing duloxetine before
rasagiline (Prod Info AZILECT(R) oral tablets, 2006; Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: inhibition of monamine oxidase-mediated serotonin

 
3.5.1.EI   Recainam 

1)  Interaction Effect: increased class IC antiarrhythmic serum concentrations and an increased risk of cardiotoxicity
torsades de pointes, cardiac arrest) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6. Given the narrow
antiarrhythmic agents as well as considering that they are CYP2D6 substrates,
whenever duloxetine is coadministered with this class of antiarrhythmic agents (Prod Info CYMBALTA(R) delayed
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take a
cause elevated plasma concentrations of the antiarrhythmic (Prod Info CYMBALTA(R) delayed
class IC antiarrhythmic serum concentrations and ECG for signs of potential cardiotoxicity (eg, bradycardia, heart block, and
hypotension); adjust dose accordingly. Alternatively, consider selecting another antidepressant that has less of a potential
pharmacokinetics of class IC antiarrhythmic agents. 
7)  Probable Mechanism: inhibition of CYP2D6-mediated metabolism of class IC
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3.5.1.EJ   Reviparin 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.EK   Rizatriptan 

1)  Interaction Effect: increased risk of serotonin syndrome 
2)  Summary: A life-threatening condition known as serotonin syndrome may
combination with a serotonin and norepinephrine reuptake inhibitor (SNRI), such as duloxetine. Symptoms of serotonin
include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood
overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be aware
that either the triptan or the SNRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome
are prescribed this combination and monitor them closely for symptoms of serotonin syndrome, especially
dose increases (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008) (US Food and
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as rizatriptan, and a
such as duloxetine, may result in a life-threatening condition called serotonin syndrome. Be aware that triptans may be
intermittently and that either the triptan or the SNRI may be prescribed by a different physician. If these
discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms of
hyperthermia, hyperreflexia, incoordination), especially during treatment initiation and
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release oral capsules, 2008). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation

 
3.5.1.EL   Rofecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.EM   Selegiline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status
2)  Summary: Duloxetine exerts inhibitory effects on both norepinephrine and serotonin
overlapping therapy with duloxetine and an MAOI, such as selegiline, may result in
serotonergic state characterized by symptoms such as agitation and restlessness,
diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of
inhibitors and MAOIs. Concomitant administration of duloxetine and selegiline is
elapse after discontinuing selegiline before initiating therapy with duloxetine and a minimum of 5 days should elapse after
duloxetine before initiating therapy with selegiline (Prod Info Cymbalta(R) Delayed
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of duloxetine and selegiline is co
selegiline before initiating duloxetine. Wait at least 5 days after discontinuing duloxetine before initiating therapy with
Cymbalta(R) Delayed-release oral capsules, 2009). 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.EN   Sertraline 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor. The
sertraline, a selective serotonin reuptake inhibitor, is not recommended due to the
CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concomitant use of duloxetine and sertraline is not
serotonin syndrome (Prod Info CYMBALTA(R) delayed-release oral capsules,
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.EO   Sibrafiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 

 
3.5.1.EP   St John's Wort 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor.
affect the serotonergic neurotransmitter systems, may result in an increase
delayed-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution if duloxetine is coadministered with St. John's
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serotonin syndrome (Prod Info CYMBALTA(R) delayed-release oral capsules,
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.EQ   Sulfinpyrazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 

 
3.5.1.ER   Sulindac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.ES   Sulodexide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 

 
3.5.1.ET   Sumatriptan 

1)  Interaction Effect: increased risk of serotonin syndrome 
2)  Summary: A life-threatening condition known as serotonin syndrome may
combination with a serotonin and norepinephrine reuptake inhibitor (SNRI), such as duloxetine. Symptoms of serotonin
include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood
overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be aware
that either the triptan or the SNRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome
are prescribed this combination and monitor them closely for symptoms of serotonin syndrome, especially
dose increases (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008; US Food and
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as sumatriptan, and a
(SNRI), such as duloxetine, may result in a life-threatening condition called
commonly used intermittently and that either the triptan or the SNRI may be prescribed by a different physician. If these
together, discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms of
hyperthermia, hyperreflexia, incoordination), especially during treatment initiation and
release oral capsules, 2008). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation

 
3.5.1.EU   Suprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ

Page 71 of 94MICROMEDEX® Healthcare Series : Document

7/31/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/5...

Exhibit E.6, page 71

Case 3:09-cv-00080-TMB     Document 78-20      Filed 03/24/2010     Page 71 of 94



threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.EV   Tamoxifen 

1)  Interaction Effect: decreased plasma concentrations of the active metabolites of tamoxifen
2)  Summary: Duloxetine is a moderate CYP2D6 inhibitor (Prod Info CYMBALTA(R) delayed
is a prodrug metabolized to active metabolites by CYP450 enzymes. Concomitant use of tamoxifen and CYP2D6
tamoxifen efficacy by inhibiting the formation of endoxifen, an active metabolite of tamoxifen
interactions may result in variations in endoxifen concentrations, which may affect
efficacy (Desta et al, 2004). Tamoxifen use in the presence of CYP2D6 inhibition, either genetic or through concomitant
may substantially reduce the plasma concentrations of endoxifen and may increase the risk of
However, one small case control study found that pharmacokinetic alterations in
tumor recurrence in breast cancer patients (Lehmann et al, 2004). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tamoxifen and paroxetine, an inhibitor of
concentrations of 4-hydroxy-N-desmethyl tamoxifen, an active metabolite of
moderate CYP2D6 inhibitor (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008), monitoring for decreased
with coadministration may be necessary. 
7)  Probable Mechanism: inhibition of CYP2D6-mediated tamoxifen metabolism
8)  Literature Reports 

a)  The use of CYP2D6 inhibitors should be avoided in breast cancer 
reduced plasma concentrations of the antiestrogenic tamoxifen metab
postmenopausal breast cancer patients receiving tamoxifen were gen
medication history. Adjusted analysis showed that decreased metabolizers (n=65) had significantly worse relapse
(hazard ratio 1.74; 95% confidence interval (CI), 1.1 to 2.74; p=0.017), disease
p=0.027), and shorter time to recurrence (hazard ratio 1.91; 95% CI, 1.05 to 3.45; p=0.034) compared
(n=115). The greatest risk of breast cancer relapse was found in the poor metabolizer group
7.55; p=0.007) (Goetz et al, 2007). Decreased metabolizers had either one or two
inhibitor together with tamoxifen (regardless of genotype), and extensive
receiving a CYP2D6 inhibitor (Goetz et al, 2008). 
b)  Plasma concentrations of 4-hydroxy-N-desmethyl tamoxifen (endoxifen), a metabolite of tamoxifen, is highly
CYP2D6 metabolic pathway. Studies have shown that concomitant use of tamoxifen and paroxetine, a potent
resulted in reduced plasma concentrations of endoxifen (Johnson et al, 2004). While not
CYP2D6 inhibitor (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008), similar
c)  Concomitant use of paroxetine, a potent inhibitor of CYP2D6, and tamoxifen, which requires activation by CYP2D6
the antiestrogenic metabolite (endoxifen), results in substantially reduced plasma concentrations of endoxifen.
diagnosed breast cancer patients taking tamoxifen 20 mg/day were genotyped for the common alleles of the CYP2D6,
CYP3A5, and sulfotransferase (SULT) 1A1 genes. After 1 and 4 mont
and endoxifen were measured. After 4 months of tamoxifen, plasma endoxifen concentrations were statistically
those with a CYP2D6 homozygous variant genotype (20 nM; 95% CI, 11.1 to 28.9) or a heterozygous
33.3 to 52.9) than those with a homozygous wild-type genotype (78 nM; 95% CI, 65.9 to 90.1;
endoxifen concentration for subjects with a homozygous wild-type genotype who were taking
than those not taking such inhibitors (38.6 nM versus 91.4 nM, 95% CI of difference,
venlafaxine, a weak inhibitor of CYP2D6, resulted in slightly reduced plasma
paroxetine, a potent inhibitor of CYP2D6, resulted in substantial reductions
tamoxifen and metabolites were not altered significantly by genetic va
d)  A case control study (n=28) designed to evaluate the effect of CYP isoform
tamoxifen for estrogen receptor-positive breast cancer found no signif
exposure (3 months or greater) to CYP2D6, 2C9, or 3A4 inhibitors or substrates. Cases (recurrences of breast cancer)
(patients without recurrent breast cancer) were matched by cancer stage, year of diagnosis, and CYP inhibitor
exposure. Selective serotonin reuptake inhibitors, including paroxetine, are inhibitors of CYP2D6,
for the metabolism of tamoxifen to the potent antiestrogen 4-hydroxy metabolite
norepinephrine reuptake inhibitors are also inhibitors of CYP2D6, similar results could be

 
3.5.1.EW   Tapentadol 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status
2)  Summary: Concurrent use of duloxetine and tapentadol may result in serotonin syndrome,
of serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood
increased body temperature, overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info tapentadol immediate
2008). 
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3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of duloxetine and tapentadol may result in a
syndrome. If these agents are used together, monitor the patient closely for
hyperthermia, hyperreflexia, incoordination), especially during treatment in
release oral tablets, 2008). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.EX   Tenidap 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.EY   Tenoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.EZ   Thiethylperazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.FA   Thiopropazate 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.FB   Thioproperazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a

Page 73 of 94MICROMEDEX® Healthcare Series : Document

7/31/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/5...

Exhibit E.6, page 73

Case 3:09-cv-00080-TMB     Document 78-20      Filed 03/24/2010     Page 73 of 94



likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.FC   Thioridazine 

1)  Interaction Effect: increased thioridazine serum concentrations and risk of cardiac
2)  Summary: Given thioridazine's tendency to prolong the QTc-interval in a
serious or fatal ventricular arrhythmias precludes the safe concomitant use of duloxetine and thioridazine. Duloxetine is
potent inhibitor of CYP2D6 (for which thioridazine is a substrate) and therefore, the
likely to produce elevated thioridazine plasma concentrations with attendant cardiotoxicity (Prod Info Mellaril(R), 2000; Prod
CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of duloxetine and thioridazine is
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated thioridazine

 
3.5.1.FD   Tianeptine 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.FE   Tiaprofenic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.FF   Ticlopidine 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 

 
3.5.1.FG   Tinzaparin 

1)  Interaction Effect: increased risk of bleeding 
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2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.FH   Tirofiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 

 
3.5.1.FI   Tolmetin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 

Page 75 of 94MICROMEDEX® Healthcare Series : Document

7/31/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/5...

Exhibit E.6, page 75

Case 3:09-cv-00080-TMB     Document 78-20      Filed 03/24/2010     Page 75 of 94



4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.FJ   Tramadol 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor.
concurrently with agents affecting the serotonergic neurotransmitter systems,
serotonin syndrome (Prod Info CYMBALTA(R) delayed-release oral capsu
symptoms of serotonin syndrome such as neuromuscular abnormalities (including hyper
peripheral hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, mydriasis,
bowel sounds and diarrhea), and mental status changes (including agitation and delirium).
syndrome with patients who are prescribed this combination. If serotonin s
provide supportive care, correction of vital signs, or other therapy, as necessary (Boyer & Shannon,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution if duloxetine is coadministered with tramadol as
syndrome (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
symptoms of serotonin syndrome such as neuromuscular abnormalities (including hyper
peripheral hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, mydriasis,
sounds, and diarrhea), and mental status changes (including agitation and delirium).
serotonin syndrome develops, discontinue the offending agents and provid
as necessary (Boyer & Shannon, 2005). 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.FK   Tranylcypromine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status
2)  Summary: Duloxetine exerts inhibitory effects on both norepinephrine and serotonin
overlapping therapy with duloxetine and an MAOI, such as tranylcypromine, may
serotonergic state characterized by symptoms such as agitation and restlessness, myoclonus, changes in mental
diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported with
inhibitors and MAOIs. Concomitant administration of duloxetine and tranylc
should elapse after discontinuing tranylcypromine before initiating therapy with duloxetine and a minimum of 5 days
discontinuing duloxetine before initiating therapy with tranylcypromine (Prod Info Cymbalta(R)
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of duloxetine and tranylcypromine is contraindicated. Wait at least 14 days
tranylcypromine before initiating duloxetine. Wait at least 5 days after discontinuing
tranylcypromine (Prod Info Cymbalta(R) Delayed-release oral capsules, 2009).
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.FL   Trifluoperazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.FM   Triflupromazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
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5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.FN   Trimeprazine 

1)  Interaction Effect: increased phenothiazine serum concentrations and potential toxicity (sedation, confusion,
orthostatic hypotension, hyperthermia, extrapyramidal effects) 
2)  Summary: Duloxetine is a moderately potent inhibitor of CYP2D6; therefore, the coadministration of duloxetine with a
likely to increase bioavailability of the phenothiazine agent, increasing the risk of serious adverse
delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing duloxetine to patients who take
elevated phenothiazine plasma concentrations. Monitor for increased phenothiazine side effects (Prod Info CYMBALTA(R)
release oral capsules, 2008). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated phenothiazine metabolism

 
3.5.1.FO   Trimipramine 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity
confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant
increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a single dose of
substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramine AUC increased
baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic
with duloxetine and a TCA is unavoidable, plasma concentrations of the tri
made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsule
TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias).
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism

 
3.5.1.FP   Tryptophan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor. The
serotonergic agents such as tryptophan (serotonin precursor) is not recommended
CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concomitant use of duloxetine and tryptophan is not
serotonin syndrome (Prod Info CYMBALTA(R) delayed-release oral capsules,
7)  Probable Mechanism: potentiation of serotonergic activity in the CNS by duloxetine

 
3.5.1.FQ   Valdecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.FR   Venlafaxine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor. The
venlafaxine, also a selective serotonin and norepinephrine reuptake inhibitor, is
syndrome (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
3)  Severity: major 

Page 77 of 94MICROMEDEX® Healthcare Series : Document

7/31/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/5...

Exhibit E.6, page 77

Case 3:09-cv-00080-TMB     Document 78-20      Filed 03/24/2010     Page 77 of 94



4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concomitant use of duloxetine and venlafaxine is not
serotonin syndrome (Prod Info CYMBALTA(R) delayed-release oral capsules,
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.FS   Warfarin 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and anticoagulants
associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
life-threatening hemorrhages. A population-based, case-controlled study of new coumarin users
with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
bleeding (Schalekamp et al, 2008). Altered anticoagulant effects (including increased bleeding) have been reported with the
coadministration of serotonin and norepinephrine reuptake inhibitors with warfarin (Glueck et al, 2006; Prod Info
release oral capsules, 2008). Conversely, one case report described a persistent decrease in INR values
dose in a patient maintained on acenocoumarol (Monastero et al, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an anticoagulant are given concurrently,
Patients who are taking warfarin should be monitored closely for altered an
duloxetine therapy is initiated or discontinued (Prod Info CYMBALTA(R) delayed
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users 
selective serotonin reuptake inhibitors (SSRIs) resulted in an increased
Using national pharmacy and hospitalization records, Netherlands researchers identified 1848 cases that were
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of
was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for hospitalization for
(adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5), however, the rate
0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
b)  A case report describes a 44-year-old female patient maintained on warfarin (INR 2.2)
after 55 days of concomitant duloxetine treatment. Warfarin was initiated one
medication regimen included atorvastatin 10 mg, warfarin 7.5 mg to 1
mg, and albuterol extended-release 4 mg twice a day. Duloxetine 30 mg/day was added to treat depression
day 58, only the warfarin was discontinued, and by day 85 the patient's INR exceeded 19. At this time, plasma
mcg/mL (therapeutic range 2 to 8 mcg/mL). Intravenous vitamin K 10 mg was administered, briefly
the INR was again elevated at 6.4, vitamin K-dependent clotting factors II, VII, and X were
normal. Duloxetine was then discontinued, and 4 days later the INR measured 1.2,
to 54%. INR was 0.9 by day 105, and warfarin was restarted on day 110. By
maintained on 7.5 to 10 mg/day. According to the Naranjo algorithm, the probability score for this adverse event was
probable. The authors suggest that duloxetine may have an effect on the CYP1A2 metabolism of warfarin, may
warfarin from its protein-binding sites, or may have unique metabolic properties not yet determined (Glueck et
c)  A 63-year-old woman successfully maintained on acenocoumarol 9 mg/wk (range, 8 to
mechanical, prosthetic mitral-valve substitution experienced a persistent decrease in
mg/day. Ten hours after taking duloxetine, the patient was taken to the hospital
blood pressure had increased to 190/110 mmHg and her INR had dramatically
administered intravenously for the headache and hypertension, duloxetine
titrated to 12 mg/wk. Twenty-one days later, the INR returned to baseline
Follow-up examinations on days 28, 56, 84, 168, and 252 revealed stable
family interviews discounted the possibility of acenocoumarol self-into
measured and the patient was not genotyped for CYP2D6 or CYP1A2. The drug
duloxetine was deemed as probable based on the Naranjo Adverse Drug Reactions Probability Scale (Monastero et al,

 
3.5.1.FT   Xemilofiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake inhibitors (such as duloxetine) and antiplatelet
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis,
petechiae, and life-threatening hemorrhages (Prod Info CYMBALTA(R) delayed
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and an antiplatelet agent are given
bleeding (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
7)  Probable Mechanism: unknown 

Page 78 of 94MICROMEDEX® Healthcare Series : Document

7/31/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/5...

Exhibit E.6, page 78

Case 3:09-cv-00080-TMB     Document 78-20      Filed 03/24/2010     Page 78 of 94



 
3.5.1.FU   Zolmitriptan 

1)  Interaction Effect: increased risk of serotonin syndrome 
2)  Summary: A life-threatening condition known as serotonin syndrome may
combination with a serotonin and norepinephrine reuptake inhibitor (SNRI), such as duloxetine. Symptoms of serotonin
include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood
overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be aware
that either the triptan or the SNRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome
are prescribed this combination and monitor them closely for symptoms of serotonin syndrome, especially
dose increases (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008; US Food and
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as zolmitriptan, and a
(SNRI), such as duloxetine, may result in a life-threatening condition called
commonly used intermittently and that either the triptan or the SNRI may be prescribed by a different physician. If these
together, discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms of
hyperthermia, hyperreflexia, incoordination), especially during treatment initiation and
release oral capsules, 2008). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation

 
3.5.1.FV   Zomepirac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
that the combined use of selective serotonin and norepinephrine reuptake 
associated with an increased risk of bleeding. Bleeding events have includ
threatening hemorrhages (Prod Info CYMBALTA(R) oral delayed-release capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When duloxetine and a nonsteroidal antiinflammatory agent are given concurrently,
increased bleeding (Prod Info CYMBALTA(R) oral delayed-release capsules,
7)  Probable Mechanism: unknown 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Duloxetine Hydrochloride 
1)  Therapeutic 

a)  Physical Findings 
1)  In patients with diabetic peripheral neuropathic pain, assess pain scale scores for improvement.
2)  Monitor fibromyalgia patients for reduction or improvement in pain severity and associated
3)  In patients with generalized anxiety disorder, monitor for improvement of
4)  In patients with major depressive disorder, monitor reduction or improvement of depression and associated

2)  Toxic 
a)  Laboratory Parameters 

1)  Consider monitor liver function prior to initiating therapy and periodically during duloxetine therapy. Hepatic
fatal, has been reported in patients receiving duloxetine. Case presentations have included
abdominal pain, hepatomegaly, and elevation of transaminases to more than 20
jaundice). Discontinue duloxetine therapy in patients who develop jaundice or present with other evidence of clinical
dysfunction. Do not resume duloxetine therapy unless causal association of liver dysfunction to
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CYMBALTA(R) delayed-release oral capsules, 2008). 
2)  Consider monitoring for signs of hyponatremia. There have been reports
110 micromoles/liter; however, levels reversed following duloxetine therapy discontinuation. Elderly, patients
diuretics, or volume-depleted patients may be at greater risk. Consider discontinuation of duloxetine
symptomatic hyponatremia (Prod Info CYMBALTA(R) delayed-release oral capsules,

b)  Physical Findings 
1)  Monitor blood pressure and pulse in patients prior to initiating treatment and periodically throughout (Prod Info
delayed-release oral capsules, 2008). 
2)  Consider monitoring ocular pressure in patients with controlled narrow angle
3)  Monitor patients for withdrawal symptoms (e.g. dysphoric mood, irritability,
abrupt discontinuation of therapy (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).
4)  Monitor for worsening of depression, suicidality, or unusual changes in behavior, especially at the initiation of
dose increases or decreases. Such monitoring should include at least weekly face
members or caregivers during the initial 4 weeks of treatment, then visits every other week for
and then as clinically indicated beyond 12 weeks. Families and caregivers should be
daily observation) of patients and communication with the prescriber (Prod Info CYMBALTA(R) delayed
Anon, 2004). 
5)  Consider monitoring for signs and symptoms of hyponatremia (headache, difficulty
confusion, weakness, and unsteadiness). There have been reports of hyponatremia cases
micromoles/liter; however, levels reversed following duloxetine therapy discontinuation.
diuretics, or volume-depleted patients may be at greater risk. Consider
symptomatic hyponatremia (Prod Info CYMBALTA(R) delayed-release oral capsules,

 
 4.2   Patient Instructions 

A)  Duloxetine (By mouth) 
Duloxetine 
 
Treats depression, generalized anxiety disorder, nerve pain caused by diabetes, or fibromyalgia (muscle pain and stiffness). This
a selective serotonin and norepinephrine reuptake inhibitor (SSNRI). 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to duloxetine, or if you have used an MAO
Eldepryl®, Marplan®, Nardil®, or Parnate® within the past 14 days. You should not use this
glaucoma, liver disease, or severe kidney disease. 
 
How to Use This Medicine: 
Delayed Release Capsule 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need
find out what works best for you. Do not use more medicine or use it more often
You may take this medicine with or without food. 
Swallow the delayed-release capsule whole. Do not sprinkle contents of the capsule on food or mix
not crush, break, open, or chew the capsule. 
You may need to use this medicine for several weeks before you begin to feel better. Keep using the
not improving, and talk to your doctor. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your
have any questions. Ask your pharmacist for the Medication Guide if you do not have one.
to show that you understand this information. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost
the medicine and skip the missed dose. Do not use extra medicine to make up

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover
treatment. You will also need to throw away old medicine after the expiration date has
Keep all medicine away from children and never share your medicine with anyone.

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over

Do not take cimetidine (Tagamet®), thioridazine (Mellaril®), or medicine to treat an
Cipro®, Penetrex®) while you are being treated with this medicine, unless your doctor says it is okay.
Make sure your doctor knows if you are using St. John's Wort, lithium (Lithane
medicines to treat depression (such as amitriptyline, desipramine, fluoxetine, fluvoxamine, imipramine, nortriptyline,
Effexor®, Lexapro™, Luvox®, Norpramin®, Paxil®, Zoloft®), medicine to treat headaches (such as
Relpax®), medicine to treat an infection (such as linezolid, Levaquin®, Tequin
prochlorperazine, Compazine®, Phenergan®, Thorazine®, Trilafon®), medicine for
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propafenone, quinidine, Rythmol®, Tambocor®), pain or arthritis medicine,
Celebrex®, Vioxx®), or a blood thinner (such as warfarin, Coumadin®). 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and
pain relievers, and sedatives. 
Do not drink alcohol while you are using this medicine. Drinking alcohol while using this medicine may
If you regularly drink 3 or more alcoholic drinks every day, tell your doctor.

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant, trying to become pregnant, or breastfeeding.
disease, high blood pressure, narrow-angle glaucoma, diabetes, any digestion
the blood). Also tell your doctor if you have a history of seizures or mania.
For some children, teenagers, and young adults, this medicine can increase thoughts of suicide. Tell
right away if you or your child start to feel more depressed and have thoughts about
behaviors that trouble you or your child, especially if they are new or get w
have trouble sleeping, get upset easily, have a big increase in energy, or start to act reckless. Also tell the
sudden or strong feelings, such as feeling nervous, angry, restless, violent, or scared.
your family has bipolar disorder (manic-depressive) or has tried to commit suicide.
Make sure your doctor knows if you have ever abused drugs or alcohol. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing
not alert. You may also feel lightheaded when getting up from a lying or sit
bothering you or keeping you from doing your daily activities, tell your doctor right away.
Your doctor will need to check your progress at regular visits while you are
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease your dose before
completely. 
After you stop using the medicine, call your doctor if you have mood or behavior changes,
seizures, tingling pain, or ringing in your ears. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in
breathing. 
Aggression, anxiety, anger, or hostility. 
Dark-colored urine or pale stools. 
Extreme sleepiness or drowsiness. 
Fast or uneven heartbeat, or dizziness. 
Feeling confused, nervous, restless, or clumsy. 
Lightheadedness or fainting. 
Muscle spasms, twitching, or stiffness. 
Nausea, vomiting, loss of appetite, or pain in your stomach. 
Panic attacks, tremors, or feeling irritable. 
Severe nausea or diarrhea. 
Unexplained fever, sweating, or shivering. 
Unusual behavior, or thoughts about hurting yourself. 
Unusual bleeding or bruising. 
Unusual tiredness or weakness. 
Yellowing of your skin or the whites of your eyes. 

 
If you notice these less serious side effects, talk with your doctor: 

Blurred vision. 
Cough, sore throat, or runny or stuffy nose. 
Dry mouth, constipation, upset stomach, or mild nausea or diarrhea. 
Feeling tired, or having trouble sleeping. 
Headache. 
Increased sweating. 
Problems with sex, or loss of interest in sex. 
Problems with urination. 
Skin rash. 
Weight loss. 

 
If you notice other side effects that you think are caused by this medicine, tell your

 
 4.3   Place In Therapy 

A)  Duloxetine Hydrochloride 
1)  Depression 

a)  Duloxetine hydrochloride is indicated for the acute and maintenance treatment of major depressive disorder.
and venlafaxine, duloxetine is a serotonin/norepinephrine reuptake inhibitor (SNRI) (Prod Info
capsules, 2008). These agents are claimed to be at least as effective as tricyclics but with
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selective serotonin reuptake inhibitors (SSRIs). The primary role of SNRIs is as
who have responded poorly to other agents (eg, tricyclics or SSRIs). 
b)  At present, duloxetine is not recommended over other available SNRIs in

2)  Diabetic Peripheral Neuropathic Pain 
a)  Duloxetine is indicated for the treatment of neuropathic pain associated with diabetic neuropathy (Prod
release oral capsules, 2008). At doses of either 60 milligrams (mg) once daily or twice daily,
neuropathic pain compared to placebo in randomized, double-blind, phase 3
between the once-daily and twice-daily dose, the once-daily dose was better tolerated in these trials (Wernicke
al, 2005; Raskin et al, 2005). 

3)  Generalized Anxiety Disorder 
a)  Duloxetine is effective for the treatment of generalized anxiety disorder; however, long
Info CYMBALTA(R) delayed-release oral capsules, 2008). If duloxetine treatment is expected to last
should periodically monitor their patients for long-term effectiveness (Prod Info
multicenter, randomized, double-blind trial (n=487), monotherapy with duloxetine 60 to 120 milligrams (mg)/day
comparable efficacy to extended-release venlafaxine 77 to 225 mg/day and was more effective than
generalized anxiety disorder (Hartford et al, 2007). 

4)  Fibromyalgia 
a)  Duloxetine is indicated for the management of fibromyalgia (Prod Info CYMBALTA(R) delayed
was established in several randomized, placebo-controlled, double-blind trials; however,
or women alone. In a 12-week, randomized, double-blind, placebo-controlled
was effective and safe in the treatment of fibromyalgia in female patients with or without major depressive disorder
2005). In another randomized, double- blind trial (n=207) trial, a 12-week course of duloxetine was
fibromyalgia compared with placebo, and women were affected to significantly greater
reduction in pain severity seen at 3 months following treatment with oral du
another multicenter, randomized, double-blind, placebo-controlled trial (n=520) (Russell et al,

 
 4.4   Mechanism of Action / Pharmacology 

A)  Duloxetine Hydrochloride 
1)  Mechanism of Action 

a)  Duloxetine is a dual-selective serotonin (5HT) and norepinephrine reuptake inhibitor (Wong et al, 1993). Although
unrelated, the mechanism and pharmacodynamic characteristics of duloxetine are generally like those of
(Artigas, 1995; Pinder, 1997; Sharma et al, 2000). Duloxetine is the (+)-isomer of the
structural similarity to fluoxetine and tomoxetine. 
b)  Duloxetine is a secondary amine, whereas venlafaxine and milnacipran are tertiary amines. All three agents have
to inhibit norepinephrine and 5HT uptake in preclinical studies; both duloxetine and venlafaxine were more
norepinephrine reuptake, whereas milnacipran was a more potent inhibitor of norepinephrine
Duloxetine has exhibited higher potency at both reuptake sites than milnac
Goodnick, 1999). In vitro, duloxetine has not shown significant affinity for histamine H1, dopamine D2,
5HT-1A, 5HT-1B, 5HT-1D, 5HT-2A, 5HT-2C, or opioid receptors (Artigas, 1995; Goodnick,
c)  The in vitro activity of antidepressants has not always been predictive of in vivo/clinical effects. Thus, the greater in
duloxetine compared to venlafaxine may not imply greater clinical efficacy. Some in vivo data have
duloxetine in inhibiting 5HT and norepinephrine reuptake (Wong et al, 1993), which
serotonin/norepinephrine reuptake inhibitors (SNRIs) are essential to determine relevant
d)  Duloxetine has increased neural sphincter activity and bladder capacity in
has been investigated in urinary incontinence. 

2)  Review Articles 
a)  A review of the pharmacology, pharmacokinetic profile, and clinical efficacy of duloxetine in the treatment of depression
al, 2005). 
b)  Advances in the treatment of depression, including duloxetine (Leonard,
c)  Mechanisms, pharmacology, pharmacokinetics, and clinical efficacy of the

 
 4.5   Therapeutic Uses 

 
4.5.A   Duloxetine Hydrochloride 

Cancer pain 

Diabetic peripheral neuropathy - Pain 

Fibromyalgia 

Generalized anxiety disorder 

Major depressive disorder 
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Urinary incontinence 

 
4.5.A.1   Cancer pain 

See Drug Consult reference: MANAGEMENT OF CANCER-RELATED PAIN IN ADULT PATIENTS
 
4.5.A.2   Diabetic peripheral neuropathy - Pain 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category A 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Duloxetine is indicated for the treatment of neuropathic pain associated with diabetic
delayed-release oral capsules, 2008). 
Duloxetine, when given at doses of either 60 milligrams daily or twice daily, improved diabetic
compared to placebo in randomized, double-blind, placebo-controlled, phase 3 clinical trials
al, 2005; Raskin et al, 2005). 
No differences in pain relief between duloxetine 60 milligrams (mg) once daily and 60 mg twice daily were noted in
trials, but the 60-mg once-daily dose was better tolerated than the 60
2005; Raskin et al, 2005). 

c)  Adult: 
1)  Duloxetine significantly improved diabetic peripheral neuropathic pain compared to placebo in a randomized,
blind, phase 3 clinical trial. Patients (n=344; mean age, 60.7 +/- 10.6 years) with type 1 (9%) or
peripheral neuropathic pain, which began in the feet with symmetric onset and was
have baseline scores of at least 3 (mean, 5.6 +/- 1.5) on the Michigan
average pain severity mean score of 4 or more assessed with an 11-p
randomization. Patients had to have stable glycemic control and glycosylated hemoglobin levels of 12% or less.
depression, generalized anxiety disorder, or other specified psychiatric illnesses were excluded. Patients
duloxetine 60 mg once daily for 12 weeks followed by a dose reduction to 30 mg once daily for the 13th
mg twice daily (initiated at 60 mg daily for 3 days) for 12 weeks followed by a dose reduction to
(n=112), or placebo for 13 weeks (n=108). At baseline, mean duration of diabetes was 10.2
diabetic neuropathy was 3.8 +/- 4.4 years for all patients, while a significant difference
groups in the mean Brief Pain Inventory (BPI) score: 60-mg once-daily group, 4.7
placebo group, 4.2 +/- 2.2. The change at 12 weeks from baseline in the weekly mean of the 24
in patient diaries, assessed with the same 11-point Likert scale used at baseline, was the primary endpoint and was
improved (p < 0.001) in each of the duloxetine treatment groups (once
group, -2.84 +/- 0.23 SE) compared to placebo (-1.39 +/- 0.23 SE). A clinically
score, defined as a reduction of at least 2 points (30%), occurred in 63% of
placebo), 69% of the duloxetine twice-daily group (p < 0.001 versus p
in the weekly mean of the 24-hour worst pain score was significantly improved (p < 0.001) in each of the
groups (once-daily group, -3.21 +/- 0.25 SE; twice-daily group, -3.39 +/
the change in the weekly mean of the night pain score (once-daily group, 
< 0.001; placebo group, -1.83 +/- 0.24 SE). The median average daily dose of
duloxetine twice-daily group (23.81 mg) compared to both the once-daily
mg; p < 0.001). Significant improvements were also found in each dul
Severity score, the Clinical Global Impression of Severity (CGI-Severity) score, the Patient's Global Impression (PGI) of
Improvement score, the Sensory Portion of the Short Form McGill Pain Questionnaire (SF
(EQ-5D) score, and various domains of the Short Form 36 (SF-36). The most commonly reported adverse
(duloxetine once-daily, 28.1%; duloxetine twice-daily, 32.1%, and placebo, 6.5%). Dizziness and diarrhea
more frequently in the duloxetine once-daily group compared to placebo, while constipation,
erectile dysfunction, and tremor occurred significantly more often in the duloxetine
Significantly more patients discontinued treatment due to adverse events in the
compared to the placebo group (7.4%) (Wernicke et al, 2006). 
2)  Duloxetine significantly improved diabetic peripheral neuropathy compared to placebo in
phase 3 clinical trial. Patients (n=348; mean age, 58.8 +/- 10.1 years) with
bilateral peripheral neuropathy, which began in the feet with symmetri
to have baseline scores of at least 3 on the Michigan Neuropathy Screening Instrument (MNSI) and a 24
mean score of 4 or more assessed with an 11-point Likert scale (0, no pain to 10, worst possible pain)
Patients with depression, generalized anxiety disorder, or other specified psychiatric illnesses
randomized to duloxetine 60 mg once daily for 12 weeks followed by a dose reduction to 30 mg
(n=116), duloxetine 60 mg twice daily (initiated at 60 mg daily for 3 days) for 12 weeks
daily for the 13th week (n=116), or placebo for 13 weeks (n=116). At baseline,
and mean duration of diabetic neuropathy was 4.3 +/- 4.2 years for all
between treatment groups in the mean MNSI score: 60-mg once-daily group, 4.9 +/
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placebo group, 5.2 +/- 1.6. The change at 12 weeks from baseline in the weekly mean of the 24
in patient diaries, assessed with the same 11-point Likert scale used at baseline, was the primary
improved (p < 0.001) in each of the duloxetine treatment groups (once
group, -2.47 +/- 0.18 SE) compared to placebo (-1.6 +/- 0.18 SE). A clinically
score, defined as a reduction of at least 30%, occurred in 68.14% of the
64.04% of the duloxetine twice-daily group (p=0.002 versus placebo), and 43.36% of the placebo group. In addition, the
the weekly mean of the 24-hour worst pain score was significantly improved in each of the duloxetine treatment
group, -2.97 +/- 0.2 SE, p < 0.001; twice-daily group, -2.84 +/- 0.2 SE, p < 0.01) compared to
change in the weekly mean of the night pain score (once-daily group, 
0.001; placebo group, -1.87 +/- 0.19 SE). The mean average daily dos
group (202.52 mg) compared to the duloxetine twice-daily group (121.65 mg; p=0.04) but not the once
Significant improvements were also found in each duloxetine treatment group compared to placebo for the
(BPI)-Severity score, the Clinical Global Impression of Severity (CGI-
Improvement score, the Sensory Portion of the Short Form McGill Pain Questionnaire (SF
the BPI-Interference scale. No significant differences were found between any group
Rating Scale, or between the 2 duloxetine groups for any endpoint. Vomiting and
in the duloxetine twice-daily group compared to placebo, while nausea
significantly more often in each duloxetine group compared to placebo
adverse events in the duloxetine twice-daily group (12.1%; p=0.01) compared to the placebo group (2.6%), while
the duloxetine once-daily group was 4.3%) (Raskin et al, 2005). 

 
4.5.A.3   Fibromyalgia 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category A 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Duloxetine is indicated for the management of fibromyalgia (Prod Info CYMBALTA(R)
Treatment with oral duloxetine 60 or 120 milligrams (mg) per day was safe and
fibromyalgia patients with or without current major depressive disorder (MDD) in a
blind, placebo-controlled trial (n=520) (Russell et al, 2008). 
In a 12-week, randomized, double-blind, placebo-controlled trial (
effective and safe in the treatment of fibromyalgia in female patie
2005). 
A 12-week course of duloxetine was safe and improved some symptoms of fibromyalgia compared with placebo,
were affected to significantly greater extent than men, based on a randomized, double

c)  Adult: 
In a multicenter, randomized, double-blind, placebo-controlled trial (n=520), treatment with
per day for 3 months was safe and effective in reducing pain severity in
depressive disorder; furthermore, efficacy was maintained at 6 months of
female) meeting the American College of Rheumatology criteria for fib
higher on the average pain severity item (in the past 24 hours) of the Brief Pain Inventory (BPI
any current primary psychiatric diagnosis other than MDD were excluded. Following a 1
randomized to receive either duloxetine 20 mg/day (n=79), 60 mg/day (n=150), 120 mg/day (n=147), or
weeks (total, 3 months). In the 60 and 120 mg/day groups, duloxetine was initiated at 30 mg/day and
weekly intervals to achieve target doses. The co-primary outcome measures were the BPI average
pain to 10=worst pain) and the Patient Global Impression of Improvement (PGI
much worse). Following assessment of the primary outcomes at 3 months,
fashion for up to 6 months; however, the duloxetine dose in the 20 mg
mean BPI average pain severity score ranged from 6.4 to 6.8, and approximately one
current MDD diagnosis. An intention-to-treat analysis (included patients with at least one postbaseline assessment)
revealed significant improvements in baseline BPI average pain severity score in the duloxetine 60 mg/day and
but not the 20 mg/day group, compared to placebo. For the co-primary endpoint of PGI
occurred with all 3 duloxetine doses compared to placebo. Improvements in both measures
therapy initiation in the 60 mg/day and 120 mg/day groups, and were similar in
rates (defined as 50% or greater improvement from baseline in averag
in the duloxetine group, they were statistically significant only in the 120 mg/day group (40.1%; p=0.003;
(95% confidence interval, 3.7 to 18.1)) and not in the 20 mg/day (32.5%; p=0.2) or the 60
secondary outcomes at 3 months, both the duloxetine 60 mg/day and 120 mg/day groups
placebo in the Clinical Global Impression-Severity scale scores, the F
Short Form Health Survey (mental component). However, the mean tender
duloxetine groups versus placebo. At the 6-month endpoint, while significant improvements from baseline in the BPI
severity score were maintained in all 3 duloxetine groups compared to placebo, the mean PGI
the duloxetine 20/60 mg/day and 120 mg/day groups but not the 60 mg/day group. Response
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placebo (21.6%) in all 3 duloxetine groups (20/60 mg/day, 36.4%, p=0.025; 60 mg/day,
p=0.009). Notably, path analyses revealed that the direct analgesic effect of
greater proportion of the total treatment effect at 3 and 6 months than
depressive symptoms. During 6 months of therapy, treatment-emergent adverse events reported commonly and at a
frequency than placebo included nausea (22.8% to 31.3% vs 13.2%), dry mouth (13.3% to 21.1% vs 4.9%), constipation
20.4% vs 4.2%), somnolence (8% to 17% vs 4.2%), and fatigue (8.2% to 14% vs 5.6%). Results of the primary and key
outcomes at 3 and 6 months are presented in the table (Russell et al, 2008).

1)  In a 12-week, randomized, double-blind, placebo-controlled trial (n
was effective and safe in the treatment of fibromyalgia in female patients with or without major depressive disorder.
age 49.6 years; 26% with current major depressive disorder) were randomly assigned to receive either
(n=118) or duloxetine 60 mg twice daily (n=116), or placebo (n=120). The Brief Pain Inventory
was the primary outcome measure. Response to treatment was described as 30% or greater
endpoint. Overall, 39% (n=138) of subjects did not complete the study. After 12
improved significantly more on the Brief Pain Inventory average pain s
0.001). Significantly more patients treated with duloxetine had a decrease of 30% or higher in this score (duloxetine 60
daily (55%; p less than 0.001); duloxetine 60 mg twice daily (54%; p=0.002); placebo (33%)). Improvements in
symptoms were independent of the effect on mood and the presence of major depressive disorder. Patients in
groups had significantly greater improvement compared with those in the placebo group in the Brief Pain
interference scores, Fibromyalgia Impact Questionnaire, Clinical Global Impression of Severity,
Improvement, and several quality-of-life measures. Overall, duloxetine (both doses) was
2)  A 12-week course of duloxetine was safe and improved some sym
were affected to significantly greater extent than men, based on a randomized, double
fibromyalgia symptoms were independent of whether or not subjects carried a co
met the criteria for fibromyalgia of the American College of Rheumatology, and 38% of subjects had concurrent
disorder (DSM-IV). Randomization was to duloxetine 60 milligrams twice daily (n=104) or placebo
subjects did not complete the study. After 12 months, total scores on the Fibromyalgia
improved) by a significantly greater extent among duloxetine-treated subjects
reductions of 13.46 and 7.93 points in the duloxetine and placebo groups,
0.63 points lower in the duloxetine group, which was not significantly different from the control group (p=0.13).
27.7% and 16.7% for the duloxetine and placebo groups, respectively (response defined as a 50%
(p=0.06). In secondary efficacy outcomes, those in the duloxetine group had significantly
Inventory average pain severity score (p=0.008), in the Brief Pain Inventory average
of tender points (p=0.002), and FIQ stiffness score (p=0.048). These between
status with respect to major depressive disorder. While female subjec
outcome measures, male subjects treated with duloxetine did not respond significantly better than men receiving
efficacy criteria. Significantly more subjects in the duloxetine group reported at least one adverse event
were generally mild or moderate in severity (most commonly insomnia, dry mouth, constipation)

 
4.5.A.4   Generalized anxiety disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 

Outcome
Duloxetine 20 mg/day 
n=79  
LS mean +/- SE

Duloxetine 60 mg/day
n=150  
LS mean +/- SE

3-month results

BPI average pain severity 
score

-1.92 +/- 0.27 -1.99 +/- 0.2*

PGI-I score 2.85 +/- 0.17** 3.04 +/- 0.13*

CGI-S score -0.96 +/- 0.12 -1.06 +/- 0.1**

FIQ total score -14.6 +/- 1.83* -15.41 +/- 1.4**

6-month results

BPI average pain severity 
score

-2.22 +/- 0.28* -1.98 +/- 0.21*

PGI-I 2.79 +/- 0.17** 3.08 +/- 0.13

Key: mg=milligrams; LS=least squares; SE=standard error; BPI=Brief Pain Inventory;
Improvement; CGI-S=Clinical Global Impression-Severity; FIQ=Fibromyalgia Impact Questionnaire
*p less than or equal to 0.05 
**p less than or equal to 0.01 
***p less than or equal to 0.001
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Strength of Evidence: Adult, Category A 
See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS

b)  Summary: 
Duloxetine is indicated for the treatment of generalized anxiety disorder (Prod Info
capsules, 2008). 
Monotherapy with duloxetine demonstrated comparable efficacy to extended
placebo in the treatment of adult generalized anxiety disorder in a multicenter, randomized, double
et al, 2007). 
Patients with generalized anxiety disorder randomized to duloxetine
symptoms and functioning compared to placebo in three randomized,
2007; Prod Info CYMBALTA(R) delayed-release oral capsules, 2008).

c)  Adult: 
1)  In a multicenter, randomized, double-blind trial (n=487), monotherapy with either duloxetine or extended
more effective than placebo in the treatment of adult generalized anxiety disorder (GAD). Enrollees aged 18
years; 62.6% female) had GAD illness of moderate severity at baseline (based on the DSM
Depression Scale (HADS) anxiety subscale score of 10 or higher, and a rating of 4 or
Severity (CGI-S) scale. Additionally, all study patients were required to have
or lower on all items in the Raskin Depression Scale, and the Covi An
score. Patients with any other primary DSM-IV Axis I diagnosis within the past 6 months were excluded. Study
randomized to receive either duloxetine (n=162; mean age, 40.4 years), extended
years), or placebo (n=161; mean age, 41.9 years) orally once daily for 10 weeks, followed by a
initiated at 30 milligrams (mg)/day, increased to 60 mg/day after 1 week, and then
maximum dose of 120 mg/day. Venlafaxine ER was initiated at 37.5 mg/day and
mg/day. Dosage adjustments were permitted based on the investigator's
be increased if the CGI-Improvement (CGI-I) scale score was 3 or hig
duloxetine and venlafaxine study doses at 10 weeks were 107.73 mg/
mg/day), respectively. At baseline, the mean Hamilton Anxiety Rating
duloxetine, venlafaxine ER, and placebo groups, respectively. An intention
postbaseline assessment) revealed significantly greater improvements in anxiety symptom severity
venlafaxine ER-treated patients compared to placebo. At 10 weeks, the least squares mean +/
baseline in HAMA total score (primary endpoint) was -11.8 +/- 0.69 (p less than or equal to 0.01)
equal to 0.001) for the duloxetine and venlafaxine ER groups, respectively, compared
Response rates when defined as a 50% or greater reduction from baseline in HAMA
placebo in the venlafaxine ER group (54% vs 37%; p less than or equal to
between-group differences were evident as early as week 1 for the du
were maintained throughout the 10-week study. Among secondary outcomes, both active treatment groups showed
greater improvements over placebo in HAMA psychic anxiety factor score, HAMA anxious mood (item 1), HAMA
and the HADS anxiety and depression subscales as well as on the CGI
Sheehan Disability Scale global improvement scores (p less than or equal to 0.01 for
significant between-group differences for mean change from baseline in the
treatment due to adverse events in both the duloxetine (14.2%) and v
or equal to 0.0001 for both). Nausea (31.5%), constipation (14.2%), somnolence (11.7%), and decreased
commonly reported in the duloxetine group (Hartford et al, 2007). 
2)  Treatment with oral duloxetine effectively reduced generalized anxiety
in adults in a multicenter, randomized, double-blind, placebo-controlled, fixed
(mean, 43.8 years; 67.8% female) meeting the DSM-IV criteria for generalized anxiety disorder (GAD) of at
were included. Following a 1-week, single-blind, placebo run-in, study patients were randomized
milligrams (mg) (n=168), duloxetine 120 mg (n=170), or placebo (n=175) orally once
tapering-off phase. Duloxetine was initiated at 60 mg/day; however, if patients
to titrate down to 30 mg/day before increasing gradually to 60 mg/day or 120 mg/day over a 2
HAMA total scores were 25, 25.2, and 25.8 in the duloxetine 60 mg/day, duloxetine 120 mg/day, and placebo
An intention-to-treat analysis (included patients with at least 1 postbaseline assessment) revealed
in anxiety symptom severity in the duloxetine-treated patients compared to the placebo
change from baseline in HAMA total score (primary endpoint) was -12.8 (p
equal to 0.001) for the duloxetine 60 mg/day and 120 mg/day groups,
there was a 49% improvement from baseline in HAMA total scores for duloxetine
differences were evident as early as week 2 and were maintained throughout the 9
patients in the duloxetine groups had significantly greater improvements over placebo in HAMA psychic anxiety
somatic anxiety factor score, HAMA anxious mood (item 1), HAMA tension (item 2), and the Hospital Anxiety
(HADS) (p less than or equal to 0.01 to 0.001 for all vs placebo). Additionally, duloxetine
greater improvement ratings over placebo at endpoint on the Clinical Global
Impressions Improvement scales (p less than or equal to 0.001 for all) as
demonstrated in the Sheehan Disability Scale global and specific domain scores (p less than or equal to 0.001 for
rates, defined as a 50% or greater reduction from baseline HAMA total score at endpoint, were higher in the
(58%) and duloxetine 120 mg/day (56%) groups compared to placebo (31%; p less than or equal to 0.001
significantly more patients in the duloxetine groups met remission criteria (HAMA total score of
placebo (duloxetine 60 mg/day, 31% (p less than or equal to 0.01); duloxetine 120
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placebo, 19%). Among study dropouts (24.2%), rates of discontinuation due to
duloxetine groups (60 mg/day, 11.3%; 120 mg/day, 15.3%; placebo, 2.3%; p
commonly reported adverse event in the duloxetine groups (mild, 13.7%
7.1%). Dizziness was the most frequently reported discontinuation-emergent adverse event among
were discontinued abruptly (60 mg/day, 9.9%; 120 mg/day, 8.6% vs placebo, 1.5%; p less than
2007). 
3)  Duloxetine treatment effectively reduced generalized anxiety compared to placebo in two randomized, double
controlled, flexible-dose studies. The studies included patients between the ages of 18 and 83 who met the
generalized anxiety disorder. The study protocol called for titrating duloxetine hydrochloride to
mg (n=168 and n=162) once daily for 10 weeks compared to placebo (n=159 and n=161). In
was initially started at 30 mg once daily for 1 week before increasing to 60 mg once
hydrochloride was initiated at 60 mg once daily; however, if patients could not
30 mg before increasing to 60 mg once daily. The mean dose at study
104.75 mg/day. Duloxetine hydrochloride significantly improved gener
Hamilton Anxiety Scale (HAMA) total scores and the Sheehan Disabil
includes three main functioning life domains including work/school, social life/leisure activities and family
Although duloxetine hydrochloride 120 mg once daily was shown to be effective, there was no
mg/day provided any additional benefit. Fifteen percent of patients required
increasing to 60 mg once daily. The most common adverse events we
insomnia, decreased appetite, and hyperhidrosis (Prod Info CYMBALTA(R) delayed

 
4.5.A.5   Major depressive disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category A 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Duloxetine hydrochloride is indicated for the acute and maintenance treatment of major
CYMBALTA(R) delayed-release oral capsules, 2008). 
Duloxetine was effective in treating major depression in several double
Brannan et al, 2005; Nelson et al, 2005) and demonstrated non-inferiority to paroxetine in
physical symptoms of depression in one randomized, double-blind,
Patients with major depressive disorder treated with duloxetine demonstrated significantly longer time to relapse
overall relapse during the continuation phase following successful acute treatment compared to placebo in a
double-blind, placebo-controlled trial with an active treatment lead

c)  Adult: 
1)  In a randomized, double-blind, placebo-controlled trial with an active treatment lead
of re-emergence of depressive symptoms and relapse following successful acute treatment of major depressive
beyond 12 weeks with continued treatment. In the active phase of the trial, 533 patients (mean age 43.4
at least moderate MDD (Hamilton Rating Scale for Depression (HRSD17) of 18 or greater, and a
Severity (CGI-S) score of 4 or greater) received open-label duloxetine 60 milligrams (mg)
of the trial included patients with a HRSD17 score of 9 or less and a CGI
either duloxetine 60 mg daily (n=136), or placebo (n=142) for 26 week
placebo who relapsed (CGI-S score increase of 2 or more points and 
reinitiate with duloxetine 60 mg daily, and duloxetine patients who relapsed had their duloxetine dose increased to
After the 26 week continuation phase, and a dose reduction of 50% for 3 days, the follow
drug for 1 week when the efficacy and safety data was collected. Analysis of the primary efficacy
relapse during the continuation phase was longer in the duloxetine group compared with the
duloxetine separating from placebo one month after randomization and increasing over
continuation phase comparing duloxetine (n=132), with placebo (n=137) was 17.4%
the study's conclusion, the estimated probability of relapse was 19.7% in
transient worsening of depressive illness indicated by an increase in mean HRSD17 scores in both groups for
weeks after randomization in the continuation phase. Adverse effects responsible for therapy discontinuation
included nausea (2.1%), somnolence (0.8%), suicide attempt (0.6%), suicide completion (n=1), and
significant mean changes in blood pressure or heart rate in the duloxetine treated group.
phase included increases in serum aspartate aminotransferase or alanine
during the course of the study (Perahia et al, 2006). 
2)  In two multicenter, double-blind studies of patients age 55 years and older with
significantly decreased scores for depression. Patients from 2 identical
(Hamilton Rating Score for Depression (HAMD17) of 15 or greater (m
Impression of Severity (CGI-S) score of 4 or greater (mean 4.37 placebo, 4.19 duloxetine) received either
milligrams/day (mg/day) (n=47, 59.6% female), or placebo (n=43, 60.5% female) for 9 weeks. The mean baseline
Scales (VAS) overall pain score was 26 (on a 100 point scale). Prescription pain medication used chronically
Analysis at week 9 revealed the mean total HAMD17 change from baseline was 
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placebo groups, respectively. Analyzing secondary endpoints revealed the mean change from baseline,
placebo groups for CGI-S (-1.85 vs -1.21, p=0.016), overall painful physical symptoms (
decreases in 4 of 5 subscales of the HAMD17 (significant in all, except anxiety).
(p=0.08), defined as a HAMD17 total score of 7 or less, after 9 weeks of
patients, compared with 16.1% and 14.3% in placebo, respectively. Pooled
greater, who received duloxetine 40 mg -120 mg/day (n=119, mean a
63.9 years, 58.9% female) revealed discontinuation due to adverse effects of 21% versus 6.75% for the duloxetine and
groups, respectively. The main reasons for discontinuation of duloxetine was dizziness, nausea,
somnolence, and syncope. Treatment emergent adverse effects with incidences twice the
constipation, decreased appetite, insomnia, fatigue and decreased libido.
experiencing syncope compared with 0% placebo (p=0.136) (Nelson et al, 2005).
3)  In a multicenter, double-blind, placebo controlled trial of patients with major depressive disorder (MDD) and baseline
physical symptoms, duloxetine therapy led to significant improvements in 2 of 11 Brief Pain Inventory (BPI)
placebo. Patients (mean age 40 years) with MDD (Hamilton Rating Score for Depression (HAMD17) of 15
randomized to receive either duloxetine 60 milligrams daily (n=141) or placebo (n=141) for 7 weeks, with
out phase. All patients were permitted to use nonnarcotic prescription and over the counter
were not significantly different between the 2 groups, except for the HAMD17 total
p=0.022). In intent-to-treat analysis, the difference in mean BPI average
(p=0.066), duloxetine -2.32 (n=132) and placebo -1.8 (n=136). In analysis of the individual BPI items, results were
2 of 7 mean changes in BPI pain interference measures (walking ability and relationships). Of
placebo, was the nonsignificant mean change in depressive symptoms, HAMD17 total score (
(-1.54 vs -1.58, p=0.829). There was one case of nephrolithiasis in the duloxetine group, and
discontinuation due to adverse effects was 14.2% vs 2.1% (p less than 0.001) for the
Main reasons for duloxetine discontinuation was nausea, fatigue, and sedation
4)  Duloxetine therapy was more effective than placebo and non-inferior to
physical symptoms of depression. In a randomized, double-blind, placebo
depressive disorder, a Hamilton Depression Rating Scale (HAM-D) total score of at least 15, and a
Impression (CGI) Severity rating (score of at least 4) received oral duloxetine 80 milligrams
40 mg daily (in divided doses), paroxetine 20 mg daily, or placebo for 8
from baseline in the HAM-D total score and remission was defined as
dosing regimens of duloxetine produced significantly greater reductions in HAM
(mean difference, 3.62 points, 95% CI 1.38, 5.86; p=0.002 and 2.34 points, 95% CI 0.19, 4.66; p=0.034,
greater reduction in HAM-D total scores was also observed with duloxetine 80 mg therapy
(mean difference, 2.39 points, 95% CI 0.14, 4.65; p=0.037). Paroxetine therapy was
8, however at weeks 2, 4, and 6; paroxetine treatment was superior to
higher in patients treated with duloxetine 80 mg as compared with placebo (51% vs 31%, p=0.009, respectively).
remission rate in the duloxetine 80 mg group (50%) was significantly higher at endpoint as compared with
patients in the duloxetine 40 mg group (35%; p=0.045) and the placebo group (30%; p=0.008), but was
the paroxetine group (37%; p=ns). Significant reductions from baseline to endpoint in overall
treated with duloxetine 80 mg (reduction from baseline, 47%; -7.5 points on
placebo, however significant reductions were not seen with paroxetine
duloxetine and paroxetine were generally well tolerated and only insomnia was reported significantly more often in
treated (80 mg) patients as compared with paroxetine-treated patients (19.8% vs 8%, respectively;

 
4.5.A.6   Urinary incontinence 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Duloxetine 40 milligrams orally twice daily decreased the frequency of stress urinary
(n=271) and Hispanic (n=368) women in the DESIRE (Duloxetine Efficacy and Safety
populations) study (Weinstein et al, 2006). 
Two 12-week, phase 3, randomized, double-blind, placebo-controlled studies (one conducted in
conducted in study centers in four continents (n=458) showed significant improvement in
in women receiving duloxetine for stress urinary incontinence (Millard et al,
Duloxetine 80 milligrams/day was more effective than placebo at reducing incontinence
mixed urinary incontinence in an 8-week, randomized, double-blind,
Patient discontinuation rates due to adverse events, nausea being the
2006; Dmochowski et al, 2003; Millard et al, 2004). 

c)  Adult: 
1)  Mixed Urinary Incontinence 

a)  In an 8-week, multicenter, randomized, double-blind trial (n=588),
than placebo at reducing incontinence episode frequency (IEF) in
aged between 19 to 85 years (mean, 53 years) with a history of e

Page 88 of 94MICROMEDEX® Healthcare Series : Document

7/31/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/5...

Exhibit E.6, page 88

Case 3:09-cv-00080-TMB     Document 78-20      Filed 03/24/2010     Page 88 of 94



MUI (UPMUI), or balanced MUI for 3 or more of the previous con
week were randomized to receive either duloxetine 40 mg twice d
15.5 IEF/week). The validated Stress/Urge Incontinence Question
SPMUI, UPMUI, or balanced MUI. While antimuscarinic agents w
19.4% of duloxetine and placebo subjects, respectively, used antidepressants (including those affecting
norepinephrine) concurrently during the study. Patients recorded IEF in an electronic diary during a 2
throughout the study by documenting voids, stress urinary incontinence (SUI) episodes, and urge urinary
episodes. In the intent-to-treat analysis (n=588), duloxetine subjects experienced greater reductions in
(primary endpoint) compared to placebo subjects (mean change, 
between groups, -3.5 to -0.17; p=0.049). This difference persisted when results were analyzed according
(SUI mean change, -3.76 vs -2.87; 95% CI for difference between groups, 
2.33; 95% CI for difference between groups, -1.59 to -0.22; p=0.013). While subjects with SPMUI
duloxetine vs placebo regardless of whether the subtype was assigned according to signs and
results (p=0.0013 and p less than 0.001, respectively), results for UPMUI subjects (n=156)
process (p=0.0183 and p=0.176, respectively). Balanced MUI subjects (n=66) did not
regardless of assignment method (p=1 and p=0.777, respectively). Duloxetine
in time between voids (secondary endpoint) compared with placebo
minutes; p=0.002). Quality of life, as measured on a scale of 0 (lowest quality)
Quality of Life Questionnaire, increased more in duloxetine patients vs
95% CI of difference between groups, 1.36 to 6.31; p=0.002), and 44.2%
much better” or “much better” according to the Patient Global Imp
subjects (p=0.001). A significantly greater number of placebo pat
patients (78%), with adverse effects being the most common reas
(TEAEs) occurred in 61.3% of duloxetine subjects vs 44.8% of pla
common complaint in both groups (18% vs 4.5%, respectively; p less than 0.001). Other TEAEs occurring more
duloxetine patients and at a rate greater than 5% included dry mouth (12%), dizziness (9.7%), constipation
(6.7%) (Bent et al, 2008). 

2)  Stress Urinary Incontinence 
a)  The Duloxetine Efficacy and Safety for Incontinence in Racial and
label, multicenter study, demonstrated non-inferiority efficacy in African
receiving duloxetine for stress urinary incontinence compared to a
and Hispanic women with characteristics similar to Caucasian women
older, at least 7 incontinence episodes per week at baseline, and
included in the study. Baseline characteristics of patients in the African
and Hispanic (mean age, 47.4 years; range, 20-86 years) subgro
years; range, 18-97 years) were significantly different (p < 0.05) for age and were significantly worse (p < 0.05)
Incontinence Quality of Life (I-QOL) and Patient Global Impression of Severity (PGI
number of pads used per week. All patients received duloxetine 40 milligrams (mg) orally twice daily for 8 weeks
week lead-in period. Non-inferiority efficacy was determined by comparing the median percent change in
episode frequency in the African-American and Hispanic subgroups compared to the Caucasian subgroup
treatment. All three subgroups had significant improvement (p < 0.001) of incontinence
baseline (African-American group, 7 versus (vs) 21 episodes/week
Caucasian group, 5 vs 19.25 episodes/week (-75%)). Additionally, all three subgroups demonstrated significant
less than 0.001) in quality of life questionnaire scores after treatment compared to baseline
scale (African-American group, 71.5 vs 51.7 points; Hispanic group, 65.1 vs 46.3
and the Patient Global Impression of Improvement (African-American group,
Caucasian group, 66.6% improved); however, significantly less (p < 0.05)
reduction in incontinence episode frequency compared with Caucasian
of patients completed the study, and the most common reason for
common adverse event occurring in 21.8 to 28% of patients and the
(African-American group, 6.6%; Hispanic group, 5.7%; Caucasian
(p less than 0.05) in Hispanic patients compared to Caucasian pa
7.4%), and somnolence (12.2% vs 7%) (Weinstein et al, 2006). 
b)  Incontinence episode frequency (IEF) was reduced following the administration of
urinary incontinence in a randomized, double-blind, placebo-controlled,
urinary incontinence of at least 3 months duration and experiencing at
duloxetine 40 milligrams twice daily or placebo for 12 weeks. The mean IEF
than half of patients averaged two or more episodes daily. From baseline to
in the duloxetine group as compared with the placebo group (percentage change, 
this effect was even stronger in patients with a baseline IEF of 14 or greater (percentage change, 
respectively; p=0.022). In addition, the average voiding interval increased significantly in patients who received
compared with those who received placebo (20.4 vs 8.5 minutes, respectively; p less than 0.001). From
patients in the duloxetine group also showed greater improvements in mean total scores on the
questionnaire as compared with patients in the placebo group (mean change, 10.3 vs 6.4;
were significantly more frequent with duloxetine treatment than with placebo (76.2% vs
and resulted in significantly higher discontinuation rates in the duloxetine
respectively; p less than 0.001). In duloxetine-treated patients, the most
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headache (14.5%), insomnia (13.7%), constipation (12.8%), dry mouth
(8.4%), anorexia (6.6%), vomiting (6.2%), and increased sweating
c)  Duloxetine was effective in the treatment of stress urinary incontinence (SUI) in female patients in a randomized,
blind, placebo-controlled, multicenter trial. Women (n=683) 22 to 84 years old with SUI of at least 3 months
experiencing 7 or more episodes weekly received duloxetine 80 milligrams daily (in two divided doses) or
Incontinence episode frequency decreased by 50% to 100% in 51.4% of duloxetine
placebo-treated patients (p less than 0.001). Mean improvement in the Incontinence Quality of Life
score was also significantly better for patients in the duloxetine group as compared with
respectively; p less than 0.001). Adverse events occurred more frequently with
24.1% vs 4.1%; p less than 0.001) and included nausea (22.7%), fatigue (14.8%),
constipation (9.6%), somnolence (8.7%), dizziness (7.6%), headache (7.3%), and

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Escitalopram 

Paroxetine 

Venlafaxine 

 
4.6.A   Escitalopram 

 
4.6.A.1   Major depressive disorder 

a)  In an 8-week randomized, double-blind, placebo- and active-comparator controlled, multicenter, noninferiority
(n=684) with major depressive disorder (MDD), onset of efficacy for duloxetine 60 milligrams (mg)
escitalopram 10 mg daily, and patients in both active treatment groups were more
Patients aged 18 years or older (range, 18 to 79 years), meeting the DSM
Depression Rating Scale (MADRS) total score of 22 or greater and a Clinical Global Impression Scale
greater were included. Patients were randomized to receive either duloxetine 60 mg daily (n=273; mean age, 41.1
Hamilton Rating Scale for Depression (HAMD) Maier subscale score, 17.6), escitalopram 10 mg daily
mean baseline HAMD score, 17.8), or placebo (n=137; mean age, 42.5 years; mean baseline HAMD
acute treatment period. Onset of efficacy (primary endpoint) was defined as achieving a 20%
week 2 that was sustained for the remainder of the acute treatment period. In the
efficacy onset criteria was similar in the duloxetine and escitalopram group
confidence interval (CI), -1.3% to 16.2%; p=0.097), and patients in both groups were more likely to achieve efficacy
placebo patients (21.5%; duloxetine vs placebo, p less than 0.001; escitalopram vs placebo, p=0.008).
escitalopram was maintained following a per-protocol analysis. In an analysis
were pooled, a significantly greater proportion of duloxetine patients achieved efficacy onset vs escitalopram patients
greater proportion of patients in both active treatment groups achieved efficacy compared to placebo
0.018 for both). The median time to onset was significantly shorter among
placebo-treated patients (23 days vs 41 days vs 55 days, respectively; duloxetine vs escitalopram, p=0.032; duloxetine
less than 0.001), and median time to onset did not differ between escitalopram and placebo patients
achieving a treatment response (secondary endpoint) by week 8, defined as a 50% or greater
similar among the duloxetine (48.7%), escitalopram (45.3%), and placebo (36.9%)
score of 7 or less) also did not differ between the groups (40.1% vs 33% v
complete the study were evenly distributed among the groups, and a similar percentage in each group discontinued due to
effects. Nausea more commonly caused discontinuation among duloxetine patients compared with escitalopram patients
respectively; p=0.02). Both nausea and dry mouth occurred more often in duloxetine patients compared to
patients and at a rate greater than 10% (nausea, 23.8% vs 12% vs 8.8%; dry mouth, 21.6% vs 10.9%
Although this study focused on the acute 8-week treatment period, subjects
for an additional 6 months (Nierenberg et al, 2007). During the 6-month extension phase, the duloxetine dose ranged from
mg/day and the escitalopram dose ranged from 10 to 20 mg/day; placebo non
assigned in a double-blind fashion to active treatment. Among the 431 patients (63%) continuing on in the
no significant differences in antidepressant efficacy between the duloxetine and
probability of remission was 70% and 75% among the duloxetine and escitalopram groups, respectively (p=0.44). The only
significant difference between the groups was on the HAMD sleep subscale, where escitalopram
improvement in insomnia than duloxetine-treated patients (mean change from baseline, 
discontinuation rates over the 8-month study were higher in the duloxetine group vs escitalopram (62%
discontinuation due to adverse events were similar (12.8% vs 12%, respectively) (Pigott et
b)  In a randomized, double-blind, fixed-dose, noninferiority trial (n=294), a
for the long term treatment of major depressive disorder (MDD), escitalopram was superior in acute treatment. The study
outpatients aged 18 to 73 years old with MDD according to the DSM-IV (Third Revision) criteria, with a
Rating Scale (MADRS) total score of 26 or greater, and with a Clinical Global Impression
were included. With the exception of obsessive-compulsive disorder, postt

Page 90 of 94MICROMEDEX® Healthcare Series : Document

7/31/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/5...

Exhibit E.6, page 90

Case 3:09-cv-00080-TMB     Document 78-20      Filed 03/24/2010     Page 90 of 94



secondary, current, comorbid anxiety disorder were included. Study patients were randomized to receive either
(n=151) or escitalopram 20 mg (initial dose, 10 mg/day; increased after 2 weeks; n=143)
MADRS scores were 32.1 +/- 4.4 and 32.5 +/- 4.3 in the duloxetine and es
study, the mean change from baseline in MADRS score in the intent-to-treat population (primary endpoint) for escitalopram
duloxetine were -23.4 and -21.7, respectively (p=0.055). Based on a per-protocol analysis (n=287), the between
(escitalopram minus duloxetine) in MADRS scores at 24 weeks was 0.67 (95% confidence interval (CI), 
which met the prespecified noninferiority criteria (ie, upper limit of the one-
escitalopram was evident (ie, upper limit of the one-sided CI did not includ
treatment differences of 2.54 (95% CI, p=0.011) and 2.21 (p=0.027), respectively, based on the per
81.6% (n=115) of escitalopram-treated patients were considered to be responders (ie, 50% or greater decrease
total score) compared with 73% (n=112) of duloxetine-treated patients. Among secondary endpoints,
effective than duloxetine in CGI-I (p=0.039) score reduction from baseline to week 8.
duloxetine in the Sheehan Disability Scale (SDS) work score reduction at w
less than 0.05 for all). Significantly more patients on duloxetine reported insomnia (12.6% vs 4.9%) and constipation
compared to escitalopram, with almost twice the withdrawal rate due to adverse events in the duloxetine group
0.05) (Wade et al, 2007). 

 
4.6.B   Paroxetine 

 
4.6.B.1   Major depressive disorder 

a)  Duloxetine therapy was more effective than placebo and non-inferior to paroxetine therapy in the treatment of
physical symptoms of depression. In a randomized, double-blind, placebo
depressive disorder, a Hamilton Depression Rating Scale (HAM-D) total score of at
(CGI) Severity rating (score of at least 4) received oral duloxetine 80 millig
divided doses), paroxetine 20 mg daily, or placebo for 8 weeks. Response was defined as at least a 50% reduction
HAM-D total score and remission was defined as a HAM-D score of 7 or less. At week 8, both the 80
duloxetine produced significantly greater reductions in HAM-D scores from baseline as compared
points, 95% CI 1.38, 5.86; p=0.002 and 2.34 points, 95% CI 0.19, 4.66; p=0.034,
D total scores was also observed with duloxetine 80 mg therapy as compa
95% CI 0.14, 4.65; p=0.037). Paroxetine therapy was not significantly different from placebo at week 8, however at
paroxetine treatment was superior to placebo. The response rate at endpoint was significantly
80 mg as compared with placebo (51% vs 31%, p=0.009, respectively). Ad
(50%) was significantly higher at endpoint as compared with remission rates for patients in the duloxetine 40 mg group
and the placebo group (30%; p=0.008), but was not superior to patients in the paroxetine group (37%; p=ns).
baseline to endpoint in overall pain severity were observed in patients treated with
points on VAS scale, 95%CI -25, 1; p=0.005), as compared with placebo, h
or duloxetine 40 mg therapy as compared with placebo. Both duloxetine and paroxetine were generally well tolerated and
was reported significantly more often in duloxetine-treated (80 mg) patients as compared with
respectively; p=0.031) (Goldstein et al, 2004). 

 
4.6.C   Venlafaxine 

 
4.6.C.1   Major depressive disorder 

a)  A meta-analysis of published, peer-reviewed, randomized, placebo-controlled, double
venlafaxine extended-release (XR) are significantly superior compared to placebo in remission and response rates
disorder and although there was a trend in favor of venlafaxine XR the differences did not reach
to duloxetine. A systematic literature search of Cochrane, EMBASE, and MEDLINE
independent reviewers. Data was obtained from 8 trials to evaluate efficacy (n=1754) and discontinuation/safety (n=1791).
a one week placebo lead-in period followed by either duloxetine 40 to 120 milligrams (mg) per day or
day for a minimum of 8 weeks. The primary outcomes were remission and response rates.
the Hamilton Rating Scale for Depression (HAM-D) score to less than or equal to 7
(MADRS) score of less than or equal to 10. Response was defined as an i
MADRS scores. The secondary outcomes evaluated were dropout rates a
improved for duloxetine and venlafaxine XR and were statistically significant compared to placebo (both p less
difference was found for remission and response rates when duloxetine and venlafaxine XR were
had a higher dropout rate due to lack of efficacy compared to those patients receiving
0.001). More patients in the active drug treatment groups dropped out due
venlafaxine XR p less than 0.001). Again, when duloxetine and venlafaxine XR were compared, no statistically significant
were found for dropout rates due to lack of efficacy or adverse drug reactions. The reported adverse
drugs. A sensitivity analysis was also performed and included 2 additional studies, one
with comorbid anxiety and one study for duloxetine dealing with patients w
results with both drugs having a statistically significant difference from placebo for remission and response rates (Vis

Outcome Active Drug Active Drug vs Placebo

Difference(a)

Remission duloxetine 0.142 0.089 to

venlafaxine XR 0.178 0.09 to
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Anticonvulsant 
Antimanic 
Antimigraine 
Valproic Acid (class) 

2)  Dosing Information 
a)  Valproic Acid 

1)  Adult 
a)  Absence seizure, Simple and complex 

1)  initial, 15 mg/kg/day ORALLY (give in 2 to 3 divided doses if total daily dose exceeds 250 mg) (Prod I
(R) oral capsules, oral syrup, 2006; Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
2)  maintenance, may increase dosage 5 to 10 mg/kg/day ORALLY at one week intervals until seizures a
side effects preclude further increases (give in 2 to 3 divided doses if total daily dose exceeds 250 mg)(M
or less with a therapeutic serum range of 50 to 100 mcg/mL) (Prod Info DEPAKENE(R) oral capsules, or
Prod Info STAVZOR(R) delayed release oral capsules, 2008) 

b)  Complex partial epileptic seizure 
1)  monotherapy, initial 10 to 15 mg/kg/day ORALLY (give in 2 to 3 divided doses if total daily dose excee
increase dosage 5 to 10 mg/kg/week to achieve optimal clinical response (MAX 60 mg/kg/day or less wit
serum range of 50 to 100 mcg/mL) (Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info S
delayed release oral capsules, 2008) 
2)  conversion to monotherapy, 10 to 15 mg/kg/day ORALLY (give in 2 to 3 divided doses if total daily do
mg), may increase dosage 5 to 10 mg/kg/week to achieve optimal clinical response (MAX 60 mg/kg/day 
therapeutic serum range of 50 to 100 mcg/mL); reduce concomitant antiepilepsy drug dosage by approxi
2 weeks (reduction may be started at initiation of therapy or delayed by 1 to 2 weeks if there is a concern
likely to occur with a reduction) (Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info STA
release oral capsules, 2008) 
3)  adjunct, may be added to the patient's regimen at an initial dosage of 10 to 15 mg/kg/day ORALLY (g
divided doses if total daily dose exceeds 250 mg), may increase dosage 5 to 10 mg/kg/week to achieve o
response (MAX 60 mg/kg/day or less with a therapeutic serum range of 50 to 100 mcg/mL) (Prod Info DE
capsules, oral syrup, 2006; Prod Info STAVZOR(R) delayed release oral capsules, 2008) 

c)  Manic bipolar I disorder 
1)  initial, delayed-release 750 mg ORALLY daily, in divided doses; may increase dose to achieve desire
or desired range of plasma concentrations (MAX 60 mg/kg/day or less with a therapeutic serum range of
mcg/mL) (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 

d)  Migraine; Prophylaxis 
1)  delayed-release 250 mg ORALLY twice daily; MAX dose 1000 mg/day (Prod Info STAVZOR(R) delay
capsules, 2008) 

e)  Seizure, Multiple seizure types; Adjunct 
1)  10 to 15 mg/kg/day ORALLY (give in 2 to 3 divided doses if total daily dose exceeds 250 mg), may in
to 10 mg/kg/week to achieve optimal clinical response (MAX 60 mg/kg/day or less with a therapeutic seru
100 mcg/mL) (Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info STAVZOR(R) delayed
capsules, 2008) 

2)  Pediatric 
a)  increased risk of fatal hepatotoxicity in patients under the age of 2 years (Prod Info DEPAKENE(R) oral ca
2006; Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  safety and efficacy of delayed-release valproic acid (Stavzor(R)) for the treatment of acute mania associat
disorder and for migraine prophylaxis have not been established in pediatric patients (Prod Info STAVZOR(R
oral capsules, 2008) 

1)  Absence seizure, Simple and complex 
a)  (10 yr and older) initial, 15 mg/kg/day ORALLY (give in 2 to 3 divided doses if total daily dose exc
(Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info STAVZOR(R) delayed release 
2008) 
b)  (10 yr and older) maintenance, may increase dosage 5 to 10 mg/kg/day ORALLY at one week in
seizures are controlled or side effects preclude further increases (give in 2 to 3 divided doses if total
exceeds 250 mg)(MAX 60 mg/kg/day or less with a therapeutic serum range of 50 to 100 mcg/mL) (
DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info STAVZOR(R) delayed release oral capsu

2)  Complex partial epileptic seizure 
a)  (10 yr and older) monotherapy, initial 10 to 15 mg/kg/day ORALLY (give in 2 to 3 divided doses if
exceeds 250 mg), may increase dosage 5 to 10 mg/kg/week to achieve optimal clinical response (M
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or less with a therapeutic serum range of 50 to 100 mcg/mL) (Prod Info DEPAKENE(R) oral capsule
2006; Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  (10 yr and older) conversion to monotherapy, 10 to 15 mg/kg/day ORALLY (give in 2 to 3 divided
dose exceeds 250 mg), may increase dosage 5 to 10 mg/kg/week to achieve optimal clinical respon
mg/kg/day or less with a therapeutic serum range of 50 to 100 mcg/mL); reduce concomitant antiepi
by approximately 25% every 2 weeks (reduction may be started at initiation of therapy or delayed by
there is a concern that seizures are likely to occur with a reduction) (Prod Info DEPAKENE(R) oral c
syrup, 2006; Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
c)  (10 yr and older) adjunct, may be added to the patient's regimen at an initial dosage of 10 to 15 m
ORALLY (give in 2 to 3 divided doses if total daily dose exceeds 250 mg), may increase dosage 5 to
achieve optimal clinical response (MAX 60 mg/kg/day or less with a therapeutic serum range of 50 to
(Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info STAVZOR(R) delayed release 
2008) 

3)  Seizure, Multiple seizure types; Adjunct 
a)  (10 yr and older) 10 to 15 mg/kg/day ORALLY (give in 2 to 3 divided doses if total daily dose exc
may increase dosage 5 to 10 mg/kg/week to achieve optimal clinical response (MAX 60 mg/kg/day o
therapeutic serum range of 50 to 100 mcg/mL) (Prod Info DEPAKENE(R) oral capsules, oral syrup, 
STAVZOR(R) delayed release oral capsules, 2008) 

b)  Divalproex Sodium 
1)  Adult 

a)  converting from valproic acid: initiate divalproex sodium sprinkle capsules at the same daily dose and dos
stabilized, divalproex sodium given 2 or 3 times a day may be instituted (Prod Info DEPAKOTE(R) sprinkle or
2008). 
b)  converting delayed-release to extended-release: administer extended-release tablets (Depakote(R) ER) o
8% to 20% higher than the total daily dose of divalproex sodium delayed-release tablets (Prod Info DEPAKOT
extended-release oral tablets, 2008) 

1)  Absence seizure, Simple and complex 
a)  initial, 15 mg/kg/day ORALLY, may increase dosage by 5 to 10 mg/kg/day at 1-week intervals un
controlled or side effects preclude further increases (MAX 60 mg/kg/day; usual therapeutic range, 50
total daily doses greater than 250 mg should be given in divided doses for delayed-release and sprin
DEPAKOTE(R) ER extended-release oral tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral caps
Info DEPAKOTE(R) delayed-release oral tablets, 2006) 

2)  Complex partial epileptic seizure 
a)  monotherapy, initial, 10 to 15 mg/kg/day ORALLY, may increase dosage 5 to 10 mg/kg/week to a
clinical response (MAX 60 mg/kg/day; therapeutic range, 50 to 100 mcg/mL) (Prod Info DEPAKOTE
release oral tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Info DEPAKO
release oral tablets, 2006) 
b)  adjunct, initial, 10 to 15 mg/kg/day ORALLY, may increase dosage 5 to 10 mg/kg/week to achiev
response (MAX 60 mg/kg/day; therapeutic range, 50 to 100 mcg/mL) (Prod Info DEPAKOTE(R) ER 
oral tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Info DEPAKOTE(R) 
oral tablets, 2006) 
c)  conversion to monotherapy, initial, 10 to 15 mg/kg/day ORALLY, may increase dosage 5 to 10 m
achieve optimal clinical response (MAX 60 mg/kg/day; therapeutic range, 50 to 100 mcg/mL); reduce
antiepileptic dosage by approximately 25% every 2 weeks (reduction may be started at initiation of t
by 1 to 2 weeks if there is a concern that seizures are likely to occur with a reduction) (Prod Info DEP
extended-release oral tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Inf
delayed-release oral tablets, 2006) 

3)  Manic bipolar I disorder 
a)  (Depakote (R) ER, extended-release) initial, 25 mg/kg/day ORALLY once daily; increase dose as
possible to clinical effect; usual trough plasma level, 85 to 125 mcg/mL; MAX 60 mg/kg/day (Prod In
ER extended-release oral tablets, 2008) 
b)  (Depakote (R), delayed-release) initial, 750 mg ORALLY daily in divided doses; increase dose as
possible to clinical effect; usual trough plasma level, 50 to 125 mcg/mL; MAX 60 mg/kg/day (Prod In
delayed-release oral tablets, 2006) 

4)  Migraine; Prophylaxis 
a)  (Depakote (R) ER, extended-release) initial, 500 mg ORALLY once daily for 1 week, thereafter in
mg once daily (Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008) 
b)  (Depakote (R) delayed-release) initial, 250 mg ORALLY twice daily; may increase to a MAX 1000
Info DEPAKOTE(R) delayed-release oral tablets, 2006) 

2)  Pediatric 
a)  safety and efficacy for the treatment of epilepsy in children less than 10 years of age have not been estab
DEPAKOTE(R) ER extended-release oral tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral capsules, 200
b)  efficacy for use in pediatric population for the treatment of mania or migraine prophylaxis has not been est
Info DEPAKOTE(R) ER extended-release oral tablets, 2008). 
c)  converting from valproic acid: initiate divalproex sodium sprinkle capsules at the same daily dose and dos
stabilized, divalproex sodium given 2 or 3 times a day may be instituted (Prod Info DEPAKOTE(R) sprinkle or
2008). 
d)  converting delayed-release to extended-release: administer extended-release tablets (Depakote(R) ER) o
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8% to 20% higher than the total daily dose of divalproex sodium delayed-release tablets (Prod Info DEPAKOT
capsules, 2008) 

1)  Absence seizure, Simple and complex 
a)  10 years and older, initial, 15 mg/kg/day ORALLY, may increase dosage 5 to 10 mg/kg/day at 1-w
seizures are controlled or side effects preclude further increases (MAX 60 mg/kg/day; usual therape
100 mcg/mL; total daily doses greater than 250 mg should be given in divided doses for delayed-rele
(Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008; Prod Info DEPAKOTE(R) sprinkl
2008; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006) 

2)  Complex partial epileptic seizure 
a)  10 yr and older, monotherapy, initial, 10 to 15 mg/kg/day ORALLY, may increase dosage 5 to 10
achieve optimal clinical response (MAX 60 mg/kg/day; therapeutic range, 50 to 100 mcg/mL) (Prod I
(R) ER extended-release oral tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; 
DEPAKOTE(R) delayed-release oral tablets, 2006) 
b)  10 yr and older, adjunct, initial, 10 to 15 mg/kg/day ORALLY, may increase dosage 5 to 10 mg/kg
optimal clinical response (MAX 60 mg/kg/day; therapeutic range, 50 to 100 mcg/mL) (Prod Info DEP
extended-release oral tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Inf
delayed-release oral tablets, 2006) 
c)  10 yr and older, conversion to monotherapy, initial, 10 to 15 mg/kg/day ORALLY, may increase d
mg/kg/week to achieve optimal clinical response (MAX 60 mg/kg/day; therapeutic range, 50 to 100 m
concomitant antiepileptic dosage by approximately 25% every 2 weeks (reduction may be started at
therapy or delayed by 1 to 2 weeks if there is a concern that seizures are likely to occur with a reduc
DEPAKOTE(R) ER extended-release oral tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral caps
Info DEPAKOTE(R) delayed-release oral tablets, 2006) 

c)  Valproate Sodium 
1)  Adult 

a)  Absence seizure, Simple and complex 
1)  15 mg/kg/day IV, may increase dosage 5 to 10 mg/kg/day at one week intervals until seizures are con
effects preclude further increases (MAX 60 mg/kg/day or less with a therapeutic range of 50 to 100 mcg/
DEPACON(R) IV injection, 2006) 

b)  Complex partial epileptic seizure 
1)  monotherapy, 10 to 15 mg/kg/day IV, may increase dosage 5 to 10 mg/kg/week to achieve optimal cli
(MAX 60 mg/kg/day or less with a therapeutic range of 50 to 100 mcg/mL) (Prod Info DEPACON(R) IV in
2)  conversion to monotherapy, 10 to 15 mg/kg/day IV, may increase dosage 5 to 10 mg/kg/week to achi
response (MAX 60 mg/kg/day or less with a therapeutic range of 50 to 100 mcg/mL); reduce concomitan
dosage by approximately 25% every 2 weeks (reduction may be started at initiation of therapy or delayed
there is a concern that seizures are likely to occur with a reduction) (Prod Info DEPACON(R) IV injection
3)  adjunct, may be added to the patient's regimen at an initial dosage of 10 to 15 mg/kg/day IV, may incr
10 mg/kg/week to achieve optimal clinical response (MAX 60 mg/kg/day or less with a therapeutic range 
mcg/mL) (Prod Info DEPACON(R) IV injection, 2006) 

c)  Seizure, Multiple seizure types; Adjunct 
1)  10 to 15 mg/kg/day IV, may increase 5 to 10 mg/kg/week to achieve optimal clinical response (MAX 6
less with a therapeutic range of 50 to 100 mcg/mL) (Prod Info DEPACON(R) IV injection, 2006) 

2)  Pediatric 
a)  safety and effectiveness in pediatric patients under age 10 have not been established 

1)  Complex partial epileptic seizure 
a)  (10 yr and older) monotherapy, 10 to 15 mg/kg/day IV, may increase dosage 5 to 10 mg/kg/week
optimal clinical response (MAX 60 mg/kg/day or less with a therapeutic range of 50 to 100 mcg/mL) 
DEPACON(R) IV injection, 2006) 
b)  (10 yr and older) conversion to monotherapy, 10 to 15 mg/kg/day IV, may increase dosage 5 to 1
achieve optimal clinical response (MAX 60 mg/kg/day or less with a therapeutic range of 50 to 100 m
concomitant antiepilepsy drug dosage by approximately 25% every 2 weeks (reduction may be start
therapy or delayed by 1 to 2 weeks if there is a concern that seizures are likely to occur with a reduc
DEPACON(R) IV injection, 2006) 
c)  (10 yr and older) adjunct, may be added to the patient's regimen at an initial dosage of 10 to 15 m
increase dosage 5 to 10 mg/kg/week to achieve optimal clinical response (MAX 60 mg/kg/day or les
therapeutic range of 50 to 100 mcg/mL) (Prod Info DEPACON(R) IV injection, 2006) 

2)  Seizure, Multiple seizure types; Adjunct 
a)  10 yr and older, 10 to 15 mg/kg/day IV, may increase 5 to 10 mg/kg/week to achieve optimal clin
(MAX 60 mg/kg/day or less with a therapeutic range of 50 to 100 mcg/mL) (Prod Info DEPACON(R) 

3)  Contraindications 
a)  Valproic Acid 

1)  hepatic disease or significant hepatic dysfunction (Prod Info STAVZOR(R) delayed release oral capsules, 2008
DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral capsules, syrup, 2006; Prod Info DEPAKOTE(R) d
oral tablets, 2006; Prod Info DEPAKOTE(R) ER extended-release tablet, 2006; Prod Info DEPAKOTE(R) sprinkle 
2003) 
2)  hypersensitivity to sodium valproate, divalproex sodium, or valproic acid (Prod Info STAVZOR(R) delayed relea
2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral capsules, syrup, 2006; Prod Info 
delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER extended-release tablet, 2006; Prod Info DEPAK
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oral capsules, 2003) 
3)  urea cycle disorders, known; hyperammonemic encephalopathy, including fatalities, has occurred (Prod Info S
delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral ca
2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER extended-releas
Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 

b)  Divalproex Sodium 
1)  hepatic disease or significant hepatic dysfunction (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod
(R) ER extended-release oral tablets, 2008) 
2)  hypersensitivity to divalproex sodium (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Info DEPAK
extended-release oral tablets, 2008) 
3)  urea cycle disorders (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Info DEPAKOTE(R) ER exte
tablets, 2008) 

c)  Valproate Sodium 
1)  hepatic disease or significant hepatic dysfunction (Prod Info DEPACON(R) IV injection, 2006) 
2)  hypersensitivity to valproate sodium, valproic acid, or divalproex sodium (Prod Info DEPACON(R) IV injection, 
3)  known urea cycle disorders; hyperammonemic encephalopathy, including fatalities, has occurred (Prod Info DE
injection, 2006) 

4)  Serious Adverse Effects 
a)  Valproic Acid 

1)  Coma, Hyperammonemia-induced 
2)  Hematemesis 
3)  Hyperammonemia 
4)  Hyperammonemic encephalopathy 
5)  Immune hypersensitivity reaction 
6)  Ototoxicity - deafness 
7)  Palpitations 
8)  Pleural effusion 
9)  Pulmonary hemorrhage 
10)  Tachycardia 
11)  Thrombocytopenia, Dose-related 

b)  Divalproex Sodium 
1)  Hyperammonemia 
2)  Hyperammonemic encephalopathy 
3)  Immune hypersensitivity reaction 
4)  Liver failure 
5)  Ototoxicity - deafness 
6)  Palpitations 
7)  Pancreatitis 
8)  Tachycardia 
9)  Thrombocytopenia, Dose-related 

c)  Valproate Sodium 
1)  Liver failure, Children under the age of two years are at increased risk 
2)  Pancreatitis, Life-threatening 
3)  Thrombocytopenia, Dose-related 

5)  Clinical Applications 
a)  Valproic Acid 

1)  FDA Approved Indications 
a)  Absence seizure, Simple and complex 
b)  Complex partial epileptic seizure 
c)  Manic bipolar I disorder 
d)  Migraine; Prophylaxis 
e)  Seizure, Multiple seizure types; Adjunct 

b)  Divalproex Sodium 
1)  FDA Approved Indications 

a)  Absence seizure, Simple and complex  
b)  Complex partial epileptic seizure 
c)  Manic bipolar I disorder 
d)  Migraine; Prophylaxis 

c)  Valproate Sodium 
1)  FDA Approved Indications 

a)  Absence seizure, Simple and complex 
b)  Complex partial epileptic seizure 
c)  Seizure, Multiple seizure types; Adjunct 

 
 1.0   Dosing Information 

Drug Properties 
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Storage and Stability 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product Ind
B)  Synonyms 

Divalproex Na 
Divalproex Sodium 
Sodium Valproate 
Valproate Na 
Valproate Sodium 
Valproic Acid 

 
 1.2   Storage and Stability 

A)  Valproic Acid 
1)  Preparation 

a)  Oral route 
1)  Valproic acid capsules should be swallowed whole without chewing to avoid local irritation of the mou
Divided doses should be given if the total daily dose exceeds 250 milligrams. A slow titration from the init
giving with food may help to decrease gastrointestinal irritation in patients who experience it (Prod Info D
capsules, oral syrup, 2006; Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

B)  Divalproex Sodium 
1)  Preparation 

a)  Oral route 
1)  Extended-Release 

a)  Extended-release formulations are for once daily dosing and should be swallowed whole and not
chewed. Patients who experience gastrointestinal irritation should take divalproex sodium with food 
titration from the initial dose (Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008). 

2)  Delayed-Release 
a)  The delayed-release formulation may be taken with or without food. Patients who experience gas
irritation should take divalproex sodium with food or utilize slow dose titration from the initial dose (P
DEPAKOTE(R) delayed-release oral tablets, 2006). 

3)  Sprinkle-Capsules 
a)  The sprinkle-capsules may be swallowed whole, or opened and contents sprinkled on a small am
teaspoonful) of soft food such as applesauce or pudding. The drug/food mixture should not be stored
but should be swallowed immediately without chewing. Patients who experience gastrointestinal irrit
divalproex sodium with food or utilize slow dose titration from the initial dose (Prod Info DEPAKOTE
capsules, 2008). 

C)  Valproic Acid 
1)  Oral route 

a)  Capsule, Delayed Release 
1)  Store delayed-release capsules at controlled room temperature, 25 degrees Celsius (77 degrees Fah
excursions permitted between 15 and 30 degrees Celsius (59 and 86 degrees Fahrenheit) (Prod Info ST
delayed release oral capsules, 2008). 

b)  Capsule, Liquid Filled 
1)  Store liquid-filled capsules between 15 and 25 degrees Celsius (59 and 77 degrees Fahrenheit) (Prod
(R) capsules and syrup, 2003). 

c)  Syrup 
1)  Store syrup below 30 degrees Celsius (86 degrees Fahrenheit) (Prod Info DEPAKENE(R) capsules a

D)  Divalproex Sodium 
1)  Oral route 

a)  Capsule 
1)  Divalproex sodium sprinkle capsules should be stored below 77 degrees Fahrenheit (25 degrees Cels
DEPAKOTE(R) oral sprinkle capsule, 2003). 

b)  Tablet, Delayed Release 
1)  Divalproex sodium delayed-release tablets should be stored below 86 degrees Fahrenheit (30 degree
Info Depakote(R) Tablets, 2002). 

c)  Tablet, Extended Release 
1)  Divalproex sodium extended-release tablets should be stored at 77 degrees Fahrenheit (25 degrees C
excursions permitted between 59 and 86 degrees Fahrenheit (15 and 30 degrees Celsius) (Prod Info DE
Tablets, 2005). 

E)  Valproate Sodium 
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1)  Injection route 
a)  Solution 

1)  Valproate sodium injection should be stored at room temperature, 15 to 30 degrees Celsius (59 to 86
Fahrenheit) (Prod Info Depacon(R), , 2003). 
2)  Valproate sodium injection is stable in 5% dextrose injection, 0.9% sodium chloride injection and lacta
injection for at least 24 hours in glass or polyvinyl chloride chloride (PVC) bags at 15 to 30 degrees Celsi
degrees Fahrenheit) (Prod Info Depacon(R), , 2003). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 

Dosage Adjustment During Dialysis 

 
1.3.1   Normal Dosage 

Divalproex Sodium 

Valproate Sodium 

Valproic Acid 

 
1.3.1.A   Divalproex Sodium 

Oral route 

Alcohol withdrawal syndrome 

 
1.3.1.A.1   Oral route 

Absence seizure, Simple and complex  

Complex partial epileptic seizure 

Manic bipolar I disorder 

Migraine; Prophylaxis 

 
1.3.1.A.1.a   Absence seizure, Simple and complex 

1)  The recommended initial dose is 15 milligrams/kilogram/day (mg/kg/day), increasing at 1-week in
mg/kg/day until the desired therapeutic effect is reached or adverse effects occur. The maximum rec
is 60 mg/kg/day. The usual therapeutic serum concentration ranges from 50 to 100 micrograms/milli
there is no good correlation between daily dose, serum concentrations, and therapeutic effect. Some
experience seizure control with higher or lower serum levels. For the delayed-release tablets and sp
total daily doses exceeding 250 mg should be given in divided doses. As divalproex sodium doses a
upwards, the blood levels of phenobarbital and/or phenytoin may be affected (Prod Info DEPAKOTE
release oral tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Info DEPAKO
release oral tablets, 2006). 

 
1.3.1.A.1.b   Complex partial epileptic seizure 
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1)  Initial Monotherapy 
a)  The recommended initial oral dosage for monotherapy is 10 to 15 milligrams/kilogram/day (m
increasing by 5 to 10 mg/kg/week until the desired therapeutic effect is reached or adverse effe
clinical response is typically achieved at daily doses below 60 mg/kg/day. If a satisfactory respo
obtained, plasma levels should be measured to determine whether or not they are in the accept
range (50 to 100 mcg/mL). Doses above 60 mg/kg/day are not recommended (Prod Info DEPAK
extended-release oral tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Pro
(R) delayed-release oral tablets, 2006). 

2)  Adjunctive Therapy 
a)  The recommended oral dosage when adding valproic acid to a patient's regimen is 10 to 15 
milligrams/kilogram/day (mg/kg/day) increasing by 5 to 10 mg/kg/week until the desired therape
reached or adverse effects occur. Optimal clinical response is typically achieved at daily doses 
mg/kg/day. If a satisfactory response has not been obtained, plasma levels should be measured
whether or not they are in the accepted therapeutic range (50 to 100 mcg/mL). Doses above 60
recommended (Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008; Prod Info DE
sprinkle oral capsules, 2008; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006). 

3)  Conversion to Monotherapy 
a)  When converting to monotherapy, the recommended initial oral dosage is 10 to 15 milligram
(mg/kg/day) increasing by 5 to 10 mg/kg/week until the desired therapeutic effect is reached or 
occur. Optimal clinical response is typically achieved at daily doses below 60 mg/kg/day. If a sa
has not been obtained, plasma levels should be measured to determine whether or not they are
therapeutic range (50 to 100 mcg/mL). The concomitant antiepileptic dosage may be reduced a
valproic acid therapy or after 1 to 2 weeks of therapy. The dosage of the concomitant antiepilep
reduced by approximately 25% every 2 weeks. Valproic acid doses above 60 mg/kg/day are no
(Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008; Prod Info DEPAKOTE(R) sp
capsules, 2008; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006). 

 
1.3.1.A.1.c   Manic bipolar I disorder 

1)  Depakote (R) ER, extended-release: The initial dose is 25 milligrams/kilogram/day (mg/kg/day) a
once daily with increases in dose done as quickly as possible to achieve the desired clinical effect. I
the target trough plasma level range was 85 to 125 micrograms/milliliter. The maximum recommend
mg/kg/day (Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008). 
2)  Depakote (R), delayed-release: The initial dose is 750 mg orally per day in divided doses with inc
done as quickly as possible to achieve the desired clinical effect. In clinical studies, the target trough
50 to 125 micrograms/milliliter. The maximum recommended dose is 60 mg/kg/day (Prod Info DEPA
release oral tablets, 2006) 
3)  A divalproex loading dose of 20 milligrams/kilogram/day (mg/kg/day) has been given to achieve s
concentrations of 80 milligrams/liter. This dosage strategy has been used to rapidly achieve therape
patients with acute psychotic manic symptoms (McElroy et al, 1996). 
4)  Another accelerated loading regimen used divalproex 30 milligrams per kilogram per day (mg/kg/
and 2 followed by 20 mg/kg/day for days 3 through 10, which resulted in 16 of 19 (84%) of patients a
therapeutic serum valproate levels of 50 micrograms/milliliter by day 3 of the study (Hirschfeld, 1999

 
1.3.1.A.1.d   Migraine; Prophylaxis 

1)  The recommended initial dose of extended-release tablets is 500 milligrams (mg) orally once a d
followed by an increase to 1000 mg orally once daily (Prod Info DEPAKOTE(R) ER extended-releas
2008). 
2)  The recommended initial dose of delayed-release tablets is 250 milligrams (mg) twice daily. In so
up to 1000 mg/day are beneficial (Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006). 

1.3.1.A.1.e   Conversion From Valproic Acid 
1)  When converting patients from valproic acid, initiate divalproex sodium sprinkle capsules at the s
and dosing schedule. Once stabilized, a schedule of divalproex sodium 2 or 3 times a day may be in
DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Info DEPAKOTE(R) delayed-release oral tablets,

1.3.1.A.1.f   Conversion From Delayed-Release To Extended-Release Formulations 
1)  When converting from divalproex sodium delayed-release tablets (Depakote(R) Tablets), adminis
sodium extended-release tablets (Depakote(R) ER) once daily in doses 8% to 20% higher than the t
divalproex sodium delayed-release tablets (Depakote(R) Tablets). Due to pharmacokinetic variations
patients, monitor plasma levels if satisfactory clinical response has not been achieved. 

Divalproex Sodium Dose Conversion
Delayed-release 
(Depakote(R)) total daily 
dose (mg)

Extended-release 
(Depakote(R) ER) 
(mg)

500* - 625 750
750* - 875 1000
1000* - 1125 1250
1250 - 1375 1500
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In cases where the total daily dose of delayed-release product cannot be directly converted to a
release product because the required dosing strengths are not available, consider increasing th
the next higher dosage before converting to the appropriate total daily dose of the extended-rele
(Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008). 

1.3.1.A.1.g   Withdrawal Schedule 
1)  The risk factors associated with withdrawal of anticonvulsants in 92 patients who had been free o
years with single agent therapy were evaluated. The dose of each anticonvulsant was reduced by 1 
2 weeks (1 unit equivalent to 200 milligrams of carbamazepine or valproic acid or 100 milligrams of p
mean follow-up period of 26 months (range, 6 to 62 months). Relapse occurred in 31 patients, with 6
remaining free of seizures (relapse rate 33.7%) (Callaghan et al, 1988). 

 
1.3.1.A.2   Alcohol withdrawal syndrome 

See Drug Consult reference: DRUG THERAPY OF ETHANOL WITHDRAWAL 
 
1.3.1.B   Valproate Sodium 

Intravenous route 

Rectal route 

 
1.3.1.B.1   Intravenous route 

Absence seizure, Simple and complex 

Complex partial epileptic seizure 

Seizure, Multiple seizure types; Adjunct 

 
1.3.1.B.1.a   Absence seizure, Simple and complex 

1)  The initial dosage is 15 milligrams/kilogram/day (mg/kg/day), increasing at 1-week intervals by 5 
until the desired therapeutic effect is reached or adverse effects occur. Total daily doses exceeding 
given in divided doses, and the maximum recommended dosage is 60 mg/kg/day (Prod Info DEPAC
injection, 2006). 

 
1.3.1.B.1.b   Complex partial epileptic seizure 

1)  Initial Monotherapy 
a)  The usual recommended initial intravenous dosage for monotherapy is 10 to 15 milligrams/k
(mg/kg/day), increasing at 1-week intervals by 5 to 10 mg/kg/day until the desired therapeutic ef
adverse effects occur. Total daily doses exceeding 250 milligrams should be given in divided do
maximum recommended dose is 60 mg/kg/day (Prod Info DEPACON(R) IV injection, 2006). 

2)  Adjunctive Therapy 
a)  The usual recommended intravenous dosage when adding valproic acid to a patient's regim
milligrams/kilogram/day (mg/kg/day), increasing at 1-week intervals by 5 to 10 mg/kg/day until t
therapeutic effect is reached or adverse effects occur. Total daily doses exceeding 250 milligram
in divided doses, and the maximum recommended dose is 60 mg/kg/day (Prod Info DEPACON
2006). 

3)  Conversion to Monotherapy 
a)  Concomitant antiepilepsy drug dosage may be reduced by approximately 25% every 2 week
of valproic acid therapy or after 1 to 2 weeks of therapy (Prod Info DEPACON(R) IV injection, 20

 

1500 - 1625 1750
1750 2000
1875 - 2000 2250
2125 - 2250 2500
2375 2750
2500 - 2750 3000
2875 3250
3000 - 3125 3500
* these total daily doses cannot be directly 
converted to extended-release since the 
required dosing strengths are not available
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1.3.1.B.1.c   Seizure, Multiple seizure types; Adjunct 
1)  Administer 10 to 15 milligrams per kilograms (mg/kg) per day intravenously. The dose may be inc
mg/kg/week to achieve optimal clinical response, which is typically seen at a therapeutic range of 50
The maximum recommended dose is 60 mg/kg/day (Prod Info DEPACON(R) IV injection, 2006). 

1.3.1.B.1.d   Important Note 
1)  Valproate sodium injection is for intravenous use only and should be used in patients who are tem
use the oral form of valproic acid. Use of valproate sodium injection for periods of more than 14 days
studied. As soon as it is clinically feasible, patients should be switched back to oral valproic acid. Va
injection should be administered as a 60 minute infusion and not faster than 20 milligrams/minute. It 
with at least 50 milliliters of a compatible diluent. The same frequency of administration should be us
products. Plasma concentrations should be monitored (Prod Info Depacon(R), 2003). 
2)  There have been reports of hyperammonemic encephalopathy (including fatalities) in patients wit
disorders (UCD) who have received valproate therapy. UCD is a genetic disorder with an estimated 
1:8000 to 1:30,000 births. Patients suspected of having UCD should not receive valproic acid, divalp
valproate sodium (Prod Info Depakote(R), 2003; Prod Info Depakote ER(R), 2003; Prod Info Depako
2003; Prod Info Depakene(R), 2003; Prod Info Depacon(R), 2003). 

a)  To achieve high therapeutic levels of valproic acid, RAPID INTRAVENOUS INFUSION at 3 o
milligrams/kilogram (mg/kg)/minute for a duration of 4.17 or 8.34 minutes, respectively, has bee
21 to 28 mg/kg (mean dose 24.2 mg/kg) were given to 21 patients (2 to 54 years old). Peak ser
concentrations measured 20 minutes post-infusion were 105 to 204 micrograms/milliliter. The in
tolerated and no cardiac or central nervous system adverse effects were reported (Venkatarama
1999). 
b)  Intravenous valproic acid was used in 4 patients (3 children and 1 adult) for the treatment of 
WAVE STATUS EPILEPTICUS. Loading doses of 30 milligrams/kilogram were given over an ho
dosages required in the 3 pediatric patients ranged from 120 to 160 mg/kg/day divided every 6 
1999). 

3)  Valproate sodium injection should be administered as a 60 minute infusion and not faster than 20
milligrams/minute. It should be diluted with at least 50 milliliters of a compatible diluent. The same fre
administration should be used as the oral products. Plasma concentrations should be monitored (Pro
(R), 2003). 

e)  The total daily dose of valproate sodium injection should be equivalent to the total daily dose of the or
product and should be administered as a 60 minute infusion with the same frequency as the oral product
concentration monitoring and dosage adjustments may be necessary. Infusions should not exceed 20 m
(mg)/minute. If the total daily dose exceeds 250 mg, it should be given in divided doses (Prod Info Depac
f)  The manufacturer states that the equivalence shown between valproate sodium injection and oral valp
at steady state was only evaluated in an every 6 hour dosing regimen. If valproate sodium injection is giv
trough levels may fall below those measured using the oral route. Close monitoring of trough plasma leve
if valproate sodium injection is given only 2 or 3 times daily (Prod Info Depacon(TM), 1999). 

 
1.3.1.B.2   Rectal route 

a)  In one patient, a 65-year-old male, status epilepticus did not respond to commonly used anticonvulsa
completely controlled by SODIUM VALPROATE syrup given rectally (250 to 500 milligrams every 6 to 8 
was mixed with 30 milliliters of water and given as a retention enema. It was well-absorbed rectally and c
respiratory depression than other agents (Thorpy, 1980). 

1.3.1.B.3   Withdrawal Schedule 
a)  The risk factors associated with withdrawal of anticonvulsants in 92 patients who had been free of sei
with single agent therapy were evaluated. The dose of each anticonvulsant was reduced by 1 unit at inte
unit equivalent to 200 milligrams of CARBAMAZEPINE or VALPROIC ACID, or 100 milligrams of PHENY
mean follow-up period of 26 months (range, 6 to 62 months). Relapse occurred in 31 patients, with 61 pa
free of seizures (relapse rate 33.7%) (Callaghan et al, 1988). 

 
1.3.1.C   Valproic Acid 

Oral route 

Hiccoughs 

 
1.3.1.C.1   Oral route 

Absence seizure, Simple and complex 

Complex partial epileptic seizure 

Manic bipolar I disorder 
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Migraine; Prophylaxis 

Myoclonic seizure 

Seizure, Multiple seizure types; Adjunct 

 
1.3.1.C.1.a   Absence seizure, Simple and complex 

1)  The usual recommended dosage is 15 milligrams/kilogram/day (mg/kg/day) orally, increasing at 1
5 to 10 mg/kg/day until the desired therapeutic effect is reached or adverse effects occur. The maxim
recommended dosage is 60 mg/kg/day . Total daily doses of valproic acid exceeding 250 mg should
divided doses. Therapeutic valproate serum concentrations for most patients with absence seizures 
range from 50 to 100 micrograms/milliliter (Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006
STAVZOR(R) delayed release oral capsules, 2008). 
2)  The initial dose should be determined by weight and not age. The manufacturer of (Depakene(R)
following dosage schedule based on body weight (Prod Info DEPAKENE(R) oral capsules, oral syru

 
 
1.3.1.C.1.b   Complex partial epileptic seizure 

1)  Initial Monotherapy 
a)  The usual recommended initial oral dosage for monotherapy is 10 to 15 milligrams/kilogram/
increasing at 1 week intervals by 5 to 10 mg/kg/week until the desired therapeutic effect is reach
optimal clinical response is achieved at daily doses below 60 mg/kg/day. If a satisfactory respon
obtained, plasma levels should be measured to determine whether or not they are in the accept
serum range (50 to 100 mcg/mL). Doses above 60 mg/kg/day are not recommended. Total daily
acid exceeding 250 milligrams should be given in 2 to 3 divided doses (Prod Info DEPAKENE(R
oral syrup, 2006; Prod Info STAVZOR(R) delayed release oral capsules, 2008) . 

2)  Conversion to Monotherapy 
a)  When converting to monotherapy, the usual recommended initial oral dosage is 10 to 15 
milligrams/kilogram/day (mg/kg/day) increasing at 1 week intervals by 5 to 10 mg/kg/week until 
therapeutic effect is reached. Usually, optimal clinical response is achieved at daily doses below
a satisfactory response has not been obtained, plasma levels should be measured to determine
they are in the accepted therapeutic serum range (50 to 100 mcg/mL). Concomitant antiepilepsy
be reduced at the initiation of valproic acid therapy or after 1 to 2 weeks of therapy. The dosage
concomitant antiepilepsy drug can be reduced by approximately 25% every 2 weeks. Valproic a
60 mg/kg/day are not recommended. Total daily doses of valproic acid exceeding 250 milligram
in 2 to 3 divided doses (Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info STA
release oral capsules, 2008). 

3)  Adjunctive Therapy 
a)  The usual recommended oral dosage when adding valproic acid to a patient's regimen is 10 
milligrams/kilogram/day (mg/kg/day), increasing at 1 week intervals by 5 to 10 mg/kg/week until
therapeutic effect is reached. Usually, optimal clinical response is achieved at daily doses below
a satisfactory response has not been obtained, plasma levels should be measured to determine
they are in the accepted therapeutic serum range (50 to 100 mcg/mL). Doses above 60 mg/kg/d
recommended. Total daily doses of valproic acid exceeding 250 milligrams should be given in 2
(Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info STAVZOR(R) delayed rele
2008). 

 
1.3.1.C.1.c   Manic bipolar I disorder 

1)  The recommended initial dose of delayed-release valproic acid is 750 milligrams (mg) orally daily
The dose should be increased as quickly as possible to achieve the lowest therapeutic dose that wil
desired clinical response or desired range of plasma concentrations. The maximum recommended d
mg/kilogram/day or less with a therapeutic serum range of 50 to 125 micrograms/milliliter (Prod Info 
delayed release oral capsules, 2008). 

 
1.3.1.C.1.d   Migraine; Prophylaxis 

1)  For the prophylaxis of migraine, the recommended initial dose of delayed-release valproic acid (S
milligrams (mg) orally twice daily. Some patients may benefit from doses up to 1000 mg/day. Higher
to greater efficacy in clinical trials (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

Pounds (lbs) Kilograms (kg) Daily dose
22 to 54.9 lbs 10 to 24.9 kg 250 mg
55 to 87.9 lbs 25 to 39.9 kg 500 mg
88 to 131.9 lbs 40 to 59.9 kg 750 mg
132 to 164.9 lbs 60 to 74.9 kg 1000 mg
165 to 197.9 lbs 75 to 89.9 kg 1250 mg

Page 10 of 142MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.7, page 10

Case 3:09-cv-00080-TMB     Document 78-21      Filed 03/24/2010     Page 10 of 142



 
1.3.1.C.1.e   Myoclonic seizure 

1)  A starting dose of 15 milligrams/kilogram/day (mg/kg/day) provided seizure control for 63% of 76
juvenile myoclonic epilepsy. Twenty-five percent of patients were controlled at 20 mg/kg/day, 4% at 
8% required addition of a second drug. After a 2-year seizure-free period, 22% of patients could be m
5 mg/kg/day, 33% on 6 to 8 mg/kg/day, and 42% required more than 9 mg/kg/day (Panagariya et al,

 
1.3.1.C.1.f   Seizure, Multiple seizure types; Adjunct 

1)  The recommended initial dose is 10 to 15 milligrams/kilogram/day (mg/kg) orally. The dose may 
to 10 mg/kg/week to achieve optimal clinical response. If total daily dose exceeds 250 mg, give in 2 
Maximum daily dose is 60 mg/kg/day or less with a therapeutic serum range of 50 to 100 microgram
Info DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info STAVZOR(R) delayed release oral ca

1.3.1.C.1.g   Withdrawal Schedule 
1)  The risk factors associated with withdrawal of anticonvulsants in 92 patients who had been free o
years with single agent therapy were evaluated. The dose of each anticonvulsant was reduced by 1 
2 weeks (1 unit equivalent to 200 milligrams of carbamazepine or valproic acid, or 100 milligrams of 
mean follow-up period of 26 months (range, 6 to 62 months). Relapse occurred in 31 patients, with 6
remaining free of seizures (relapse rate 33.7%) (Callaghan et al, 1988). 

 
1.3.1.C.2   Hiccoughs 

See Drug Consult reference: HICCUPS - ETIOLOGY AND TREATMENT 
 
1.3.2   Dosage in Renal Failure 

A)  Valproic Acid 
1)  Renal excretion of sodium valproate as the unchanged drug is 1.8% (Hardman et al, 1996a). A 27% reduc
unbound clearance of valproate has been reported in patients with a creatinine clearance of less than 10 milli
however, hemodialysis typically decreases valproate concentrations by about 20%. Therefore, dosage adjust
unnecessary in patients with renal failure. Monitoring total concentrations of valproic acid may be misleading 
renal failure because protein binding in these patients is significantly reduced (Prod Info DEPAKENE(R) oral 
syrup, 2006; Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

B)  Divalproex Sodium 
1)  Dose adjustments are not required in renal failure (Prod Info DEPAKOTE(R) ER extended-release oral tab
Bennett et al, 1994). However, increased free levels of valproic acid have been reported, and monitoring of to
may be misleading (Lapierre et al, 1999). Renal excretion of sodium valproate as the unchanged drug is 1.8%
1996a). A 27% reduction in the unbound clearance of valproate has been reported in patients with a creatinin
less than 10 milliliters/minute (Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008). 

C)  Valproate Sodium 
1)  Dosage adjustments are not required in renal failure (Prod Info Depakote(R) Tablets, 2002a; Bennett et al
increased free levels of valproic acid have been reported and monitoring of total concentrations may be misle
al, 1999). Renal excretion of SODIUM VALPROATE as the unchanged drug is 1.8% (Hardman et al, 1996a). 
in the unbound clearance of valproate has been reported in patients with a creatinine clearance of less than 1
milliliters/minute. 

 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Valproic Acid 
1)  Valproic acid should not be administered to patients with hepatic disease or significant hepatic insufficienc
impairs the capacity to eliminate valproate. In one study, the clearance of free valproate was decreased by 50
cirrhosis and by 16% in patients with acute hepatitis. Patients with liver disease have decreased albumin con
larger unbound fractions by a 2 to 2.6 fold increase. Monitoring of total concentrations may be misleading sin
concentrations may be significantly elevated in patients with hepatic disease, with total concentrations appea
(Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info STAVZOR(R) delayed release oral caps
2)  Mean serum half-life of valproic acid was shown to increase in 7 patients with alcoholic cirrhosis or recove
hepatitis. Single doses of 450 milligrams orally (solution) were administered (Klotz et al, 1978). 

B)  Divalproex Sodium 
1)  Divalproex sodium should not be administered to patients with hepatic disease or significant hepatic insuff
disease impairs the capacity to eliminate valproate. In one study, the clearance of free valproate was decreas
patients with cirrhosis and by 16% in patients with acute hepatitis. Patients with liver disease have decreased
concentrations and larger unbound fractions by a 2- to 2.6-fold increase. Monitoring of total concentrations m
(Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral cap
Info DEPAKOTE(R) delayed-release oral tablets, 2006). 
2)  Mean serum half-life of valproic acid was shown to increase in 7 patients with alcoholic cirrhosis or recove
hepatitis (Klotz et al, 1978). Single doses of 450 milligrams orally (solution) were administered. 

C)  Valproate Sodium 
1)  VALPROIC ACID or DIVALPROEX should not be administered to patients with hepatic disease or signific
insufficiency (Prod Info Depakene(R), 1999)(Prod Info Depakote(R) Tablets, 2002a). Liver disease impairs th
eliminate valproate. In one study, the clearance of free valproate was decreased by 50% in patients with cirrh
in patients with acute hepatitis. Patients with liver disease have decreased albumin concentrations and larger
by a 2 to 2.6 fold increase. Monitoring of total concentrations may be misleading. 
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2)  Mean serum half-life of VALPROIC ACID was shown to increase in 7 patients with alcoholic cirrhosis or re
acute hepatitis (Klotz et al, 1978). Single doses of 450 milligrams orally (solution) were administered. 

 
1.3.4   Dosage in Geriatric Patients 

A)  Valproic Acid 
1)  The manufacturer recommends that the starting dose be reduced due to a decrease in unbound clearance
a potential increase in sensitivity to somnolence in the elderly. Slow dosage titration and close monitoring of f
intake, dehydration and adverse effects are also recommended. In patients with decreased food or fluid intak
with excessive somnolence, dose reductions or discontinuation of therapy should be considered. Maintenanc
based on clinical response (Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info STAVZOR(R
oral capsules, 2008). 

B)  Divalproex Sodium 
1)  Due to a 39% decrease in intrinsic clearance and a 44% increase in free fraction, decrease the initial dose
patients. Slow dosage titration and close monitoring of fluid and nutritional intake, dehydration, and adverse e
recommended. Maintenance doses should be based on clinical response (Prod Info DEPAKOTE(R) ER exten
tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Info DEPAKOTE(R) delayed-relea
2006). 

C)  Valproate Sodium 
1)  The manufacturer recommends that the starting dose be reduced due to a decrease in unbound clearance
a potential increase in sensitivity to somnolence in the elderly. Slow dosage titration and close monitoring of f
intake, dehydration and adverse effects are also recommended. Maintenance doses should be based on clin
(Prod Info Depakote(R) Tablets, 2002a). 

 
1.3.5   Dosage Adjustment During Dialysis 

A)  Valproic Acid 
1)  Hemodialysis typically reduces valproate concentrations by about 20%, but a 27% reduction in the unboun
valproate has been reported in patients with a creatinine clearance of less than 10 milliliters/minute. Therefor
supplementation is required in patients following hemodialysis, peritoneal dialysis, or continuous arteriovenou
Monitoring total concentrations of valproic acid may be misleading in patients with renal failure because prote
patients is significantly reduced (Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info STAVZO
release oral capsules, 2008). 

B)  Divalproex Sodium 
1)  No dosage supplementation is required in patients following hemodialysis, peritoneal dialysis, or continuou
hemofiltration (Bennett et al, 1994). Hemodialysis typically reduces valproate concentrations by about 20% an
is substantially reduced. Monitoring total concentrations may be misleading (Prod Info DEPAKOTE(R) ER ext
oral tablets, 2008). 

C)  Valproate Sodium 
1)  No dosage supplementation is required in patients following hemodialysis, peritoneal dialysis, or continuou
hemofiltration (Prod Info Depakote(R) Tablets, 2002a; Bennett et al, 1994). Hemodialysis typically reduces va
concentrations by about 20% and protein binding is substantially reduced. Monitoring total concentrations ma
(Prod Info Depakote(R) Tablets, 2002a). 

 
 1.4   Pediatric Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage Adjustment During Dialysis 

 
1.4.1   Normal Dosage 

Divalproex Sodium 

Valproate Sodium 

Valproic Acid 

 
1.4.1.A   Divalproex Sodium 

 

Page 12 of 142MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.7, page 12

Case 3:09-cv-00080-TMB     Document 78-21      Filed 03/24/2010     Page 12 of 142



1.4.1.A.1   Oral route 

Absence seizure, Simple and complex  

Complex partial epileptic seizure 

 
1.4.1.A.1.a   Absence seizure, Simple and complex 

1)  The recommended initial dose is 15 milligrams/kilogram/day (mg/kg/day), increasing at 1-week in
mg/kg/day until the desired therapeutic effect is reached or adverse effects occur. The maximum rec
dosage is 60 mg/kg/day. The usual therapeutic serum concentration ranges from 50 to 100 microgra
however, there is no good correlation between daily dose, serum concentrations, and therapeutic eff
patients may experience seizure control with higher or lower serum levels. For the delayed-release t
capsules, total daily doses exceeding 250 mg should be given in divided doses. As divalproex sodiu
titrated upwards, the blood levels of phenobarbital and/or phenytoin may be affected (Prod Info DEP
extended-release oral tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Inf
delayed-release oral tablets, 2006). 

 
1.4.1.A.1.b   Complex partial epileptic seizure 

1)  Initial Monotherapy 
a)  Initial monotherapy (children 10 years of age or older): The recommended initial oral dosage
is 10 to 15 milligrams/kilogram/day (mg/kg/day), increasing by 5 to 10 mg/kg/week until the des
effect is reached or adverse effects occur. Optimal clinical response is typically achieved at dail
mg/kg/day. If a satisfactory response has not been obtained, plasma levels should be measured
whether or not they are in the accepted therapeutic range (50 to 100 mcg/mL). Doses above 60
recommended (Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008; Prod Info DE
sprinkle oral capsules, 2008; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006). 

2)  Adjunctive Therapy 
a)  Adjunctive therapy (children 10 years of age or older): The recommended initial oral dosage 
valproic acid to a patient's current regimen is 10 to 15 milligrams/kilogram/day (mg/kg/day), incr
mg/kg/week until the desired therapeutic effect is reached or adverse effects occur. Optimal clin
typically achieved at daily doses below 60 mg/kg/day. If a satisfactory response has not been o
levels should be measured to determine whether or not they are in the accepted therapeutic ran
mcg/mL). Doses above 60 mg/kg/day are not recommended (Prod Info DEPAKOTE(R) ER exte
tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Info DEPAKOTE(R) 
oral tablets, 2006). 

3)  Conversion To Monotherapy 
a)  Conversion to monotherapy (children 10 years of age or older): The recommended initial ora
monotherapy is 10 to 15 milligrams/kilogram/day (mg/kg/day), increasing by 5 to 10 mg/kg/week
therapeutic effect is reached or adverse effects occur. Optimal clinical response is typically achi
doses below 60 mg/kg/day. If a satisfactory response has not been obtained, plasma levels sho
to determine whether or not they are in the accepted therapeutic range (50 to 100 mcg/mL). Do
mg/kg/day are not recommended. The concomitant antiepileptic drug dosage may be reduced a
valproic acid therapy or after 1 to 2 weeks of therapy and can be reduced by approximately 25%
(Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008; Prod Info DEPAKOTE(R) sp
capsules, 2008; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006). 

1.4.1.A.1.c   Safety and Efficacy 
1)  The safety and efficacy for the treatment of epilepsy in children less than 10 years of age have no
established (Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008; Prod Info DEPAKOT
capsules, 2008). 
2)  The efficacy for use in the pediatric population for the treatment of mania or migraine prophylaxis
established (Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008). 

1.4.1.A.1.d   Conversion From Valproic Acid 
1)  When converting patients from valproic acid, initiate divalproex sodium sprinkle capsules at the s
and dosing schedule. Once stabilized, a schedule of divalproex sodium 2 or 3 times a day may be in
DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Info DEPAKOTE(R) delayed-release oral tablets,

1.4.1.A.1.e   Conversion From Delayed-Release To Extended-Release Formulations 
1)  When converting from divalproex sodium delayed-release tablets (Depakote(R) Tablets), adminis
sodium extended-release tablets (Depakote(R) ER) once daily in doses 8% to 20% higher than the t
divalproex sodium delayed-release tablets (Depakote(R) Tablets). Due to pharmacokinetic variations
patients, monitor plasma levels if satisfactory clinical response has not been achieved. 

Divalproex Sodium Dose Conversion
Delayed-release 
(Depakote(R)) total daily 
dose (mg)

Extended-release 
(Depakote(R) ER) 
(mg)

500* - 625 750
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In cases where the total daily dose of delayed-release product cannot be directly converted to a
release product because the required dosing strengths are not available, consider increasing th
the next higher dosage before converting to the appropriate total daily dose of the extended-rele
(Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008). 

1.4.1.A.1.f   Withdrawal Schedule 
1)  The risk factors associated with withdrawal of anticonvulsants in 92 patients who had been free o
years with single agent therapy were evaluated. The dose of each anticonvulsant was reduced by 1 
2 weeks (1 unit equivalent to 200 milligrams of carbamazepine or valproic acid, or 100 milligrams of 
mean follow-up period of 26 months (range, 6 to 62 months). Relapse occurred in 31 patients, with 6
remaining free of seizures (relapse rate 33.7%) (Callaghan et al, 1988). 

 
1.4.1.B   Valproate Sodium 

Intravenous route 

Oral route 

 
1.4.1.B.1   Intravenous route 

Absence seizure, Simple and complex 

Complex partial epileptic seizure 

Seizure, Multiple seizure types; Adjunct 

 
1.4.1.B.1.a   Absence seizure, Simple and complex 

1)  For children 10 years of age and older, the initial dosage is 15 milligrams/kilogram/day (mg/kg/da
week intervals by 5 to 10 mg/kg/day until the desired therapeutic effect is reached or adverse effects
doses exceeding 250 mg should be given in divided doses, and the maximum recommended dosag
(Prod Info DEPACON(R) IV injection, 2006). 

 
1.4.1.B.1.b   Complex partial epileptic seizure 

1)  Initial Monotherapy (children 10 years of age or older) 
a)  The usual recommended initial dosage for monotherapy is 10 to 15 milligrams/kilogram/day 
increasing at 1 week intervals by 5 to 10 mg/kg/day until the desired therapeutic effect is reache
effects occur. Total daily doses exceeding 250 milligrams should be given in divided doses, and
recommended dose is 60 mg/kg/day (Prod Info DEPACON(R) IV injection, 2006). 

2)  Adjunctive Therapy (children 10 years of age or older) 
a)  The usual recommended dosage when adding valproic acid to a patient's regimen is 10 to 1
milligrams/kilogram/day (mg/kg/day), increasing at 1 week intervals by 5 to 10 mg/kg/day until th
therapeutic effect is reached or adverse effects occur. Total daily doses exceeding 250 milligram
in divided doses, and the maximum recommended dose is 60 mg/kg/day (Prod Info DEPACON
2006). 

3)  Conversion to Monotherapy 
a)  Concomitant antiepilepsy drug dosage may be reduced by approximately 25% every 2 week
of valproic acid therapy or after 1 to 2 weeks of therapy (Prod Info DEPACON(R) IV injection, 20

 

750* - 875 1000
1000* - 1125 1250
1250 - 1375 1500
1500 - 1625 1750
1750 2000
1875 - 2000 2250
2125 - 2250 2500
2375 2750
2500 - 2750 3000
2875 3250
3000 - 3125 3500
* these total daily doses cannot be directly 
converted to extended-release since the 
required dosing strengths are not available
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1.4.1.B.1.c   Seizure, Multiple seizure types; Adjunct 
1)  For children 10 years and older, administer 10 to 15 milligrams per kilograms (mg/kg) per day int
dose may be increased by 5 to 10 mg/kg/week to achieve optimal clinical response, which is typicall
therapeutic range of 50 to 100 mcg/mL. The maximum recommended dose is 60 mg/kg/day (Prod In
IV injection, 2006). 

1.4.1.B.1.d   Important Note 
1)  Valproate sodium injection is for intravenous use only and should be used in patients who are tem
use the oral form of valproic acid. Use of valproate sodium injection for periods of more than 14 days
studied. As soon as it is clinically feasible, patients should be switched back to oral valproic acid. Va
injection should be administered as a 60 minute infusion and not faster than 20 milligrams/minute. It 
with at least 50 milliliters of a compatible diluent. The same frequency of administration should be us
products. Plasma concentrations should be monitored (Prod Info Depacon(R), 2003). 
2)  There have been reports of hyperammonemic encephalopathy (including fatalities) in patients wit
disorders (UCD) who have received valproate therapy. UCD is a genetic disorder with an estimated 
1:8000 to 1:30,000 births. Patients suspected of having UCD should not receive valproic acid, divalp
valproate sodium (Prod Info Depakote(R), 2003; Prod Info Depakote ER(R), 2003; Prod Info Depako
2003; Prod Info Depakene(R), 2003; Prod Info Depacon(R), 2003). 

e)  Two patients (ages 10 years and 34 months) receiving multiple antiepileptic inducing agents including
coma required a loading dose of valproate 20 milligrams/kilogram (mg/kg). A maintenance infusion of 4 m
required to maintain a level of approximately 75 mg/Liter (Hovinga et al, 1999). 
f)  To achieve high therapeutic levels of valproic acid, RAPID INTRAVENOUS INFUSION at 3 or 6 millig
(mg/kg)/minute for a duration of 4.17 or 8.34 minutes, respectively, has been used. Doses of 21 to 28 mg
24.2 mg/kg) were given to 21 patients (2 to 54-years-old). Peak serum valproate concentrations measure
post-infusion were 105 to 204 micrograms/milliliter. The infusions were well-tolerated and no cardiac or c
system adverse effects were reported (Venkataraman & Wheless, 1999). 
1.4.1.B.1.g   Intravenous valproic acid was used in 4 patients (3 children and 1 adult) for the treatment of
WAVE STATUS EPILEPTICUS. Loading doses of 30 milligrams/kilogram were given over an hour. Main
required in the 3 pediatric patients ranged from 120 to 160 mg/kg/day divided every 6 hours (Chez et al, 

1)  Equivalent Doses 
a)  The total daily dose of valproate sodium injection should be equivalent to the total daily dose
valproic acid product and should be administered as a 60 minute infusion with the same frequen
products. Plasma concentration monitoring and dosage adjustments may be necessary. Infusio
exceed 20 milligrams(mg)/minute. If the total daily dose exceeds 250 mg, it should be given in d
(Prod Info Depacon(TM), 1999). 
b)  The manufacturer states that the equivalence shown between valproate sodium injection an
products at steady state was only evaluated in an every 6 hour dosing regimen. If valproate sod
given less frequently, trough levels may fall below those measured using the oral route. Close m
trough plasma levels may be needed if valproate sodium injection is given only 2 or 3 times dail
Depacon(TM), 1999). 

2)  Intravenous Rate of Administration 
a)  Valproate sodium injection should be administered as a 60 minute infusion and not faster tha
milligrams/minute. It should be diluted with at least 50 milliliters of a compatible diluent. The sam
administration should be used as the oral products. Plasma concentrations should be monitored
Depacon(R), 2003). 
b)  In a prospective pilot study involving 4 hospitalized and acutely ill children, intravenous sodiu
safely administered at an infusion rate of 1 milligram/kilogram/minute. The patients ranged from
age and weighed between 17.2 to 60 kilograms. Before and during the infusion, vital signs and 
were recorded every 5 minutes. Blood samples were also collected pre-infusion, at 0.5 hours an
hours post-infusion. Doses ranged between 8.3 to 15.4 milligrams/kilogram (mg/kg) and the dur
infusions ranged from 8 to 15 minutes. Intravenous sodium valproate was diluted 1:1 (v/v) with 5
sterile water. The investigators found no clinically significant changes in blood pressure, heart ra
rate (values not reported). The only reported adverse reaction was local inflammation at the inje
in 1 patient. Unbound valproate acid concentrations were greater at 0.5 hours post-infusion than
infusion (median percent of unbound valproate acid 22% vs 15%, respectively). Study investiga
being cautious when using rapid infusions to acutely ill patients as higher unbound drug levels m
excessive toxicity although total drug levels are within the target range (Birnbaum et al, 2003). 
c)  To achieve high therapeutic levels of valproic acid, RAPID INTRAVENOUS INFUSION at 3 o
milligrams/kilogram (mg/kg)/minute for a duration of 4.17 or 8.34 minutes, respectively, has bee
21 to 28 mg/kg (mean dose 24.2 mg/kg) were given to 21 patients (2 to 54-years-old). Peak ser
concentrations measured 20 minutes post-infusion were 105 to 204 micrograms/milliliter. The in
tolerated and no cardiac or central nervous system adverse effects were reported (Venkatarama
1999). 
d)  Two patients (ages 10 years and 34 months) receiving multiple antiepileptic inducing agents
phenobarbital, required a loading dose of valproate 20 milligrams/kilogram (mg/kg). A maintena
6 mg/kg/hour was required to maintain a level of approximately 75 mg/Liter (Hovinga et al, 1999

 
1.4.1.B.2   Oral route 
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1.4.1.B.2.a   West syndrome 
1)  Monotherapy with VALPROIC ACID was effective in the treatment of INFANTILE SPASMS in a p
involving 22 children aged 4 to 11 months (Siemes et al, 1988). VALPROIC ACID (as SODIUM VAL
given initially in oral doses of 15 milligrams/kilogram/day; this was increased every second day by 10
milligrams/kilogram until seizures ceased or a maximum dose of 100 milligrams/kilogram/day was ac
were not controlled or reduced after 4 to 6 weeks of treatment, oral DEXAMETHASONE 0.4 to 0.5 m
added to the regimen. The doses of SODIUM VALPROATE ranged from 40 to 100 milligrams/kilogra
74). 

 
1.4.1.C   Valproic Acid 

Oral route 

Rectal route 

 
1.4.1.C.1   Oral route 

Absence seizure, Simple and complex 

Complex partial epileptic seizure 

Migraine; Prophylaxis 

Seizure, Multiple seizure types; Adjunct 

 
1.4.1.C.1.a   Absence seizure, Simple and complex 

1)  In children, 10 years and older, the usual recommended dosage is 15 milligrams/kilogram/day (m
increasing at 1 week intervals by 5 to 10 mg/kg/day until the desired therapeutic effect is reached or
occur. The maximum recommended dosage is 60 mg/kg/day. Total daily doses of valproic acid exce
should be given in 2 to 3 divided doses. Therapeutic valproate serum concentrations for most patien
seizures is considered to range from 50 to 100 micrograms/milliliter (Prod Info DEPAKENE(R) oral c
syrup, 2006; Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
2)  The initial dose should be determined by weight and not age. The manufacturer of (Depakene(R)
following dosage schedule based on body weight (Prod Info DEPAKENE(R) oral capsules, oral syru

 
 
1.4.1.C.1.b   Complex partial epileptic seizure 

1)  Initial Monotherapy 
a)  In children 10 years and older, the usual recommended initial oral dosage for monotherapy i
milligrams/kilogram/day (mg/kg/day) increasing at 1 week intervals by 5 to 10 mg/kg/week until 
therapeutic effect is reached. Usually, optimal clinical response is achieved at daily doses below
a satisfactory response has not been obtained, plasma levels should be measured to determine
they are in the accepted therapeutic serum range (50 to 100 mcg/mL). Doses above 60 mg/kg/d
recommended. Total daily doses of valproic acid exceeding 250 milligrams should be given in 2
(Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info STAVZOR(R) delayed rele
2008) . 

2)  Conversion to Monotherapy 
a)  When converting to monotherapy in children 10 years and older, the usual recommended ini
10 to 15 milligrams/kilogram/day (mg/kg/day) increasing at 1 week intervals by 5 to 10 mg/kg/we
desired therapeutic effect is reached or adverse effects occur. Usually, optimal clinical response
daily doses below 60 mg/kg/day. If a satisfactory response has not been obtained, plasma level
measured to determine whether or not they are in the accepted therapeutic serum range (50 to 
Concomitant antiepilepsy drug dosage may be reduced at the initiation of valproic acid therapy 
weeks of therapy. The dosage of the concomitant antiepilepsy drug can be reduced by approxim
2 weeks. Valproic acid doses above 60 mg/kg/day are not recommended. Total daily doses of v

Pounds (lbs) Kilograms (kg) Daily dose
22 to 54.9 lbs 10 to 24.9 kg 250 mg
55 to 87.9 lbs 25 to 39.9 kg 500 mg
88 to 131.9 lbs 40 to 59.9 kg 750 mg
132 to 164.9 lbs 60 to 74.9 kg 1000 mg
165 to 197.9 lbs 75 to 89.9 kg 1250 mg
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exceeding 250 milligrams should be given in 2 to 3 divided doses (Prod Info DEPAKENE(R) ora
syrup, 2006; Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

3)  Adjunctive Therapy 
a)  In children 10 years and older, the usual recommended oral dosage when adding valproic ac
regimen is 10 to 15 milligrams/kilogram/day (mg/kg/day), increasing at 1 week intervals by 5 to 
until the desired therapeutic effect is reached. Usually, optimal clinical response is achieved at d
60 mg/kg/day. If a satisfactory response has not been obtained, plasma levels should be measu
whether or not they are in the accepted therapeutic serum range (50 to 100 mcg/mL). Doses ab
are not recommended. Total daily doses of valproic acid exceeding 250 milligrams should be gi
divided doses (Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info STAVZOR(R
oral capsules, 2008). 

 
1.4.1.C.1.c   Migraine; Prophylaxis 

1)  Valproic acid 15 to 30 milligrams/kilogram/day divided into 2 doses has been used for the prophy
children (Hamalainen, 1998). However, the efficacy has not been confirmed in clinical trials (Prod Inf
delayed release oral capsules, 2008; Prod Info DEPAKOTE(R) ER extended-release oral tablets, 20

 
1.4.1.C.1.d   Seizure, Multiple seizure types; Adjunct 

1)  In children, 10 years and older, the recommended initial dose is 10 to 15 milligrams/kilogram/day
The dose may be increased by 5 to 10 mg/kg/week to achieve optimal clinical response. If total daily
250 mg, give in 2 to 3 divided doses. Maximum daily dose is 60 mg/kg/day or less with a therapeutic
50 to 100 micrograms/milliliter (Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info S
delayed release oral capsules, 2008). 

e)  There is an increased risk of fatal hepatotoxicity in patients under 2 years of age (Prod Info DEPAKEN
capsules, oral syrup, 2006; Prod Info STAVZOR(R) delayed release oral capsules, 2008). The safety and
delayed-release valproic acid (Stavzor(R)) in patients under 18 years of age for the treatment of acute m
with bipolar disorder and for the prophylaxis of migraines have not been established (Prod Info STAVZO
release oral capsules, 2008). 
1.4.1.C.1.f   Withdrawal Schedule 

1)  The risk factors associated with withdrawal of anticonvulsants in 92 patients who had been free o
years with single agent therapy were evaluated. The dose of each anticonvulsant was reduced by 1 
2 weeks (1 unit equivalent to 200 milligrams of carbamazepine or valproic acid, or 100 milligrams of 
mean follow-up period of 26 months (range, 6 to 62 months). Relapse occurred in 31 patients, with 6
remaining free of seizures (relapse rate 33.7%) (Callaghan et al, 1988). 

 
1.4.1.C.2   Rectal route 

a)  The bioavailability of diluted valproic acid syrup given rectally is comparable to that following oral adm
are, therefore, the same for rectal or oral administration. Rectal administration of valproic acid syrup appe
alternative to oral administration when the oral route is not available (Cloyd & Kriel, 1981). 
b)  Rectal administration of valproic acid has been successful in the treatment of intractable status epilep
Commercially available valproic acid syrup (Depakene(R) 250 mg/5 mL) was diluted 1:1 with tap water a
retention enema in a loading dose of 10 to 20 milligrams/kilogram. Maintenance doses were started 8 ho
initial loading dose (10 to 15 milligrams/kilogram every 8 hours. Five of 7 children (mean age, 7.7 years) 
seizures within 24 hours after starting rectal therapy. Duration of therapy ranged from 1 to 8 days (mean 
authors suggest that loading doses of 20 milligrams/kilogram be administered which will attain plasma le
approximately 50 mcg/mL. Marked increases in aspartate aminotransferase activity occurred in 3 of the 7
requiring cessation of valproic acid therapy (Snead & Miles, 1985). 
c)  The successful use of rectal anticonvulsants was described as an alternative route to oral drug therap
seizures undergoing gastrointestinal surgery. Perioperative rectal therapy was employed for clonazepam
valproate (retention enema in tap water or saline), and given until the patients could again receive oral m
duration of use was generally 48 to 72 hours. All patients maintained excellent seizure control without tox
rectally administered preparations (Woody et al, 1989). 

 
1.4.2   Dosage in Renal Failure 

A)  Valproic Acid 
1)  Renal excretion of sodium valproate as the unchanged drug is 1.8% (Hardman et al, 1996a). A 27% reduc
unbound clearance of valproate has been reported in patients with a creatinine clearance of less than 10 milli
however, hemodialysis typically decreases valproate concentrations by about 20%. Therefore, dosage adjust
unnecessary in patients with renal failure. Monitoring total concentrations of valproic acid may be misleading 
renal failure because protein binding in these patients is significantly reduced (Prod Info DEPAKENE(R) oral 
syrup, 2006; Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

B)  Divalproex Sodium 
1)  Dose adjustments are not required in renal failure (Prod Info DEPAKOTE(R) ER extended-release oral tab
Bennett et al, 1994). However, increased free levels of valproic acid have been reported and monitoring of tot
may be misleading (Lapierre et al, 1999). Renal excretion of sodium valproate as the unchanged drug is 1.8%
1996a). A 27% reduction in the unbound clearance of valproate has been reported in patients with a creatinin
less than 10 milliliters/minute (Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008). 

C)  Valproate Sodium 
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1)  Renal excretion of SODIUM VALPROATE as the unchanged drug is 1.8% (Hardman et al, 1996a). A 27%
unbound clearance of valproate has been reported in patients with a creatinine clearance of less than 10 milli
Dosage adjustments are not required in renal failure (Prod Info Depakote(R) Tablets, 2002a; Bennett et al, 19
increased free levels of valproic acid have been reported and monitoring of total concentrations may be misle
al, 1999). 

 
1.4.3   Dosage in Hepatic Insufficiency 

A)  Valproic Acid 
1)  Valproic acid should not be administered to patients with hepatic disease or significant hepatic insufficienc
impairs the capacity to eliminate valproate. In one study, the clearance of free valproate was decreased by 50
cirrhosis and by 16% in patients with acute hepatitis. Patients with liver disease have decreased albumin con
larger unbound fractions by a 2 to 2.6 fold increase. Monitoring of total concentrations may be misleading sin
concentrations may be significantly elevated in patients with hepatic disease, with total concentrations appea
(Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info STAVZOR(R) delayed release oral caps

B)  Divalproex Sodium 
1)  Divalproex sodium should not be administered to patients with hepatic disease or significant hepatic insuff
disease impairs the capacity to eliminate valproate. In one study, the clearance of free valproate was decreas
patients with cirrhosis and by 16% in patients with acute hepatitis. Patients with liver disease have decreased
concentrations and larger unbound fractions by a 2- to 2.6-fold increase. Monitoring of total concentrations m
(Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral cap
Info DEPAKOTE(R) delayed-release oral tablets, 2006). 

C)  Valproate Sodium 
1)  VALPROIC ACID or DIVALPROEX should not be administered to patients with hepatic disease or signific
insufficiency (Prod Info Depakene(R), 1999; Prod Info Depakote(R), 1999). Liver disease impairs the capacity
valproate. In one study, the clearance of free valproate was decreased by 50% in patients with cirrhosis and b
with acute hepatitis. Patients with liver disease have decreased albumin concentrations and larger unbound f
2.6 fold increase. Monitoring of total concentrations may be misleading. 

 
1.4.4   Dosage Adjustment During Dialysis 

A)  Valproic Acid 
1)  Hemodialysis typically reduces valproate concentrations by about 20%, but a 27% reduction in the unboun
valproate has been reported in patients with a creatinine clearance of less than 10 milliliters/minute. Therefor
supplementation is required in patients following hemodialysis, peritoneal dialysis, or continuous arteriovenou
Monitoring total concentrations of valproic acid may be misleading in patients with renal failure because prote
patients is significantly reduced (Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info STAVZO
release oral capsules, 2008). 

B)  Divalproex Sodium 
1)  No dosage supplementation is required in patients following hemodialysis, peritoneal dialysis, or continuou
hemofiltration (Bennett et al, 1994). Hemodialysis typically reduces valproate concentrations by about 20% an
is substantially reduced. Monitoring total concentrations may be misleading (Prod Info DEPAKOTE(R) ER ext
oral tablets, 2008). 

C)  Valproate Sodium 
1)  No dosage supplementation is required in patients following hemodialysis, peritoneal dialysis, or continuou
hemofiltration (Prod Info Depakote(R) Tablets, 2002a; Bennett et al, 1994). Hemodialysis typically reduces va
concentrations by about 20% and protein binding is substantially reduced. Monitoring total concentrations ma
(Prod Info Depakote(R) Tablets, 2002a). 

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Peak Response 

a)  Epilepsy, oral: 2 weeks (Lance & Anthony, 1977a; Lance & Anthony, 1977b). 
 
 2.2   Drug Concentration Levels 

A)  Therapeutic Drug Concentration 
1)  Epilepsy, 50 to 100 mcg/mL (Prod Info STAVZOR(R) delayed release oral capsules, 2008)(Prod Info Depaken
Info Depakote(R), Tablets 2003; Prod Info Depacon(R), 1999)(Turnbull et al, 1983a; Rimmer & Richens, 1985d). 

a)  A free concentration therapeutic range has not been established (Prod Info Depakene(R), 1999). 
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b)  High concentration valproic acid (80 to 150 mcg/mL) may be needed to reduce seizure frequency of some
seizures and secondarily generalized tonic-clonic seizures (Beydoun et al, 1997d). 
c)  Plasma concentrations fluctuate between doses, varying between 100% and 140% of the steady state con
(Schobben et al, 1975a; Loiseau et al, 1975). 
d)  Comparable plasma levels occur when switching from oral valproate to intravenous valproate sodium (Pro
(R), 1999). 

2)  Acute mania, 50 to 125 mcg/mL (Prod Info STAVZOR(R) delayed release oral capsules, 2008)(Prod Info Depa
2003). 

B)  Peak Concentration 
1)  When a single dose of valproic acid delayed release 500 milligram (mg) oral capsules was compared to a sing
divalproex sodium delayed release 500 mg oral tablets under fasted conditions, similar plasma concentration-time
noted with the exception of median Tmax, which occurred earlier with the delayed release capsules (2 hours vers
When valproic acid delayed release capsules were administered with food, there was a 23% decrease in Cmax of
median Tmax was increased to 4.8 hours (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

C)  Time to Peak Concentration 
1)  Oral, valproic acid delayed-release capsules, single 500-mg dose, fasted: 2 hr (Prod Info STAVZOR(R) delaye
capsules, 2008) 

a)  When a single dose of valproic acid delayed release 500 milligram (mg) oral capsules was compared to a 
divalproex sodium delayed release 500 mg oral tablets under fasted conditions, similar plasma concentration
noted with the exception of median Tmax, which occurred earlier with the delayed release capsules (2 hours 
(Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

2)  Oral, valproic acid delayed-release capsules, single 500-mg dose, with food: 4.8 hr (Prod Info STAVZOR(R) de
capsules, 2008) 

a)  When a single dose of valproic acid delayed release 500 milligram capsules was administered with food, t
decrease in Cmax of valproic acid and median Tmax was increased to 4.8 hours compared with administratio
state (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

3)  Oral, valproic acid capsules (Depakene(R)): 1 to 4 hours (Prod Info Depakene(R), 1999)(Hardman et al, 1996)
4)  Oral, divalproex tablet: 4 to 8 hours (Prod Info Depakote(R) Tablets, 2002; Oelkers et al, 1977). 
5)  Oral, divalproex sprinkle capsule: 3.3 to 4.8 (Prod Info Depakote(R) Sprinkle Capsules, 1999). 
6)  Oral, divalproex sodium extended-release tablet: 4 - 17 hours (Prod Info Depakote(R) ER, 2003m) 

a)  When a single dose of valproic acid delayed release 500 milligram (mg) oral capsules was compared to a 
divalproex sodium delayed release 500 mg oral tablets under fasted conditions, similar plasma concentration
noted with the exception of median Tmax, which occurred earlier with the delayed release capsules (2 hours 
(Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
b)  Maximum valproate plasma concentration (Cmax) of divalproex sodium extended-release tablets at stead
relative to divalproex sodium delayed-release tablets given twice a day (Prod Info Depakote(R) ER, 2003m). 

7)  Oral, sodium valproate solution: 1.2 hours (Klotz & Antonin, 1977). 
8)  Intravenous, Depacon(R): At the end of a 1 hour infusion (Prod Info Depacon(R), 1999). 
9)  Rectal, diluted valproic acid syrup: 3.1 hours (Holmes et al, 1989). 

D)  Area Under the Curve 
1)  When a single dose of valproic acid delayed release 500 milligram (mg) oral capsules was compared to a sing
divalproex sodium delayed release 500 mg oral tablets under fasted conditions, the plasma concentration-time pro
in terms of valproic acid. Coadministration with food did not alter systemic exposure of valproic acid (Prod Info ST
delayed release oral capsules, 2008). 
2)  Equivalent areas under the curve were achieved at steady state, when divalproex sodium tablets and valproate
given as a one hour infusion, were administered at 250 mg every 6 hours for 4 days (Prod Info Depacon(R), 1999
3)  The area under the curve and the maximum concentration resulting from a valproate sodium injection 500 mg 
and a 500 mg dose of valproic acid syrup were equivalent (Prod Info Depacon(R), 1999). 
4)  When extended release divalproex sodium tablets (Depakote(R) ER) are administered once daily in doses 8 to
the total daily dose of delayed release divalproex sodium tablets (Depakote(R) Tablets), equivalent areas under th
achieved (Prod Info Depakote(R) ER, 2003m). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

Extracorporeal Elimination 
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2.3.1   Absorption 

A)  Bioavailability 
1)  Oral, extended-release tablets: 90% (Prod Info Depakote(R) ER, 2003m) 

a)  The absolute bioavailability of divalproex sodium extended- release tablet administered as a single do
was approximately 90% relative to intravenous infusion (Prod Info Depakote(R) ER, 2003m). 
b)  Divalproex sodium extended-release tablets given on an empty stomach produced an average bioava
89% relative to divalproex sodium delayed-release tablets given twice a day (Prod Info Depakote(R) ER,

B)  Effects of Food 
1)  No significant effect on systemic availability (Prod Info STAVZOR(R) delayed release oral capsules, 2008)

a)  When a single dose of valproic acid delayed release 500 milligram capsules was administered with fo
23% decrease in Cmax of valproic acid and median Tmax was increased from 2 to 4.8 hours compared w
under a fasted state but there was no change in systemic exposure (Prod Info STAVZOR(R) delayed rele
capsules, 2008). 
b)  Coadministration of oral valproate products with food is not expected to have any significant clinical e
management of patients with epilepsy (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  90% (primarily to albumin) (Prod Info Depakene(R), 1999) (Prod Info STAVZOR(R) delayed release o
2008; Prod Info Depakote(R) Tablets, 2002; Hardman et al, 1996; Klotz & Antonin, 1977). 

1)  Protein binding is concentration-dependent and decreases at high valproate concentrations (Prod
(R), 1999). Free fraction plasm protein concentration increases from approximately 10% at 40 mcg/m
mcg/mL (Prod Info STAVZOR(R) delayed release oral capsules, 2008; Prod Info Depakote(R) ER, 2
2)  Plasma protein binding decreased in the elderly resulting in an increase in the free fraction by 44
Depakote(R) ER Tablets, 2003)(Rimmer & Richens, 1985d). Liver disease is associated with 2 to 2.6
unbound valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008)(Prod Info Depako
2003)(Klotz et al, 1978a). Plasma protein binding is also decreased in patients with renal disease (L
(Marbury et al, 1980; Gugler & Mueller, 1978), in hyperlipidemic patients (Prod Info Depakote(R) ER
and in the presence of other drugs such as aspirin (Prod Info STAVZOR(R) delayed release oral cap
Conversely, valproate may displace other protein-bound medications such as phenytoin, carbamaze
tolbutamide (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
3)  A 108% increase in free valproic acid was observed in the sera of patients with HIV (Dasgupta & 

2)  Tissues and Fluids 
a)  CEREBROSPINAL FLUID, 10% (Prod Info STAVZOR(R) delayed release oral capsules, 2008; Pinde

1)  Valproate concentration in cerebrospinal fluid is approximately 10% of the total concentration (Pr
(R) delayed release oral capsules, 2008). 

B)  Distribution Kinetics 
1)  Volume of Distribution 

a)  0.14 to 0.23 L/kg (Puentas et al, 1999)(Bennett et al, 1994a). 
1)  Differences in volume of distribution occur between young and elderly (0.13 and 0.19 L/kg, respe
et al, 1984; Bryson et al, 1983). 
2)  The volume of distribution for total valproate is 11 L/1.73 m(2), free valproate is 92 L/1.73 m(2) (P
STAVZOR(R) delayed release oral capsules, 2008; Prod Info Depakote(R) ER, 2003m). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Liver, rapidly and extensively (Prod Info STAVZOR(R) delayed release oral capsules, 2008)(Prod Info Dep
(Prod Info Depakote(R) Tablets, 2002). 

a)  Valproate undergoes conjugation (30% to 50%), mitochondrial beta oxidation (40%), and microsomal
numerous metabolites (15% to 20%). Less than 3% of an administered dose is excreted unchanged in th
STAVZOR(R) delayed release oral capsules, 2008; Prod Info Depakote(R) ER, 2003m); (Prod Info Depa
(Prod Info Depakote(R) Tablets, 2002). 
b)  A cytochrome P450 microsomal enzyme appears to metabolize valproic acid (Zaccara et al, 1988). 

B)  Metabolites 
1)  2-propyl-3-keto-pentanoic acid, activity unknown (Prod Info Depakene(R), 1999)(Prod Info Depakote(R) T
2)  2-propyl-hydroxypentanoic acids, activity unknown (Prod Info Depakene(R), 1999)(Prod Info Depakote(R)

a)  Approximately 70% of a dose is excreted as the glucuronide (Nau & Loscher, 1984; Loscher, 1981; B
1979). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Clearance (rate) 

a)  Total valproate, adults: 0.56 L/hr/1.73 square meter (Prod Info STAVZOR(R) delayed release oral cap
b)  Free valproate, adults: 4.6 L/hr/1.73 square meter (Prod Info STAVZOR(R) delayed release oral caps

2)  Renal Excretion (%) 
a)  70% to 80% (Bruni & Wilder, 1979; Schobben et al, 1975a). 
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b)  In adult patients on monotherapy, 30% to 50% of an administered dose appears in the urine as glucu
(Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
c)  Less than 3% of an administered dose of valproate is excreted unchanged in the liver total valproate, 
square meter (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

B)  Bile 
1)  Bile, 7% (Pinder et al, 1977d). 

C)  Other 
1)  TOTAL PLASMA CLEARANCE 

a)  0.9 L/hr (Puentes et al, 1999). 
1)  Clearance decreases with increasing age (Snachez-Alcaraz et al, 1998). Clearances in specific a
found to be: 24.5 ml/kg/hr for less than 2 years old, 19.9 ml/kg/hr for 2 to 4 years old, 12.7 ml/kg/hr f
years old. 
2)  Children between 3 months and 10 years have 50% higher clearance rates when compared to ad
the age of 10, pharmacokinetic parameters of children are similar to those of adults (Prod Info STAV
release oral capsules, 2008). 
3)  Intrinsic clearance in the elderly (age ranged from 68 to 89 years) is reduced by 39% and free fra
by 44% when compared with young adults (age ranged from 22 to 26 years) (Prod Info STAVZOR(R
oral capsules, 2008; Prod Info Depakote(R) ER, 2003m). 
4)  Clearance is increased by 10% with coadministration of phenobarbital (Yukawa et al, 1997a). 
5)  Clearance is increased by coadministration of carbamazepine (dose-related) (Yukawa et al, 1997
6)  There are no differences in the body surface area adjusted unbound clearance between male an
L/hr/1.73 m(2) and 4.7 L/hr/1.73 m(2), respectively) (Prod Info Depakote(R) ER, 2003m). However, i
clearance in female patients is 10% less than in male patients (Yukawa et al, 1997a). 
7)  Clearance of free valproate is decreased in patients with liver disease. One study demonstrated a
clearance in 7 patients with cirrhosis and a 16% decrease in clearance in 4 patients with acute hepa
6 healthy subjects (Prod Info STAVZOR(R) delayed release oral capsules, 2008; Prod Info Depakot
2002). 
8)  There is a 27% decrease in the unbound clearance of valproate in patients with a creatinine clea
mL/minute (Prod Info STAVZOR(R) delayed release oral capsules, 2008)(Prod Info Depakote(R) ER

2)  OTHER EXCRETION 
a)  Lung, 2 to 18% (Pinder et al, 1977d). 

1)  Excreted in expired air as carbon dioxide (Pinder et al, 1977d). 
 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  Adults: 6 to 17 hours (Prod Info STAVZOR(R) delayed release oral capsules, 2008)(Prod Info Depakene(R
et al, 1996; Rimmer & Richens, 1985d; Perucca et al, 1984; Bryson et al, 1983). 

a)  The mean terminal half-life for valproate monotherapy ranged from 9 to 16 hours following oral dosing
to 1000 milligrams (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
b)  In one study, the half life of valproate was increased from 12 to 18 hours in patients with liver disease
Depakote(R) Tablets, 2002). 

2)  Adults, liver disease: 18 hours (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
a)  Compared with 6 healthy subjects, the half-life of valproate in patients with liver disease increased fro
in one study involving 7 patients with cirrhosis and 4 patients with acute hepatitis (Prod Info STAVZOR(R
oral capsules, 2008; Prod Info Depakote(R) Tablets, 2002). 

3)  Neonates less than 10 days old: 10 to 67 hours (Prod Info STAVZOR(R) delayed release oral capsules, 2
a)  Children within the first 2 months of life have decreased ability to eliminate valproate compared to old
adults. This is due to reduced clearance and increased volume of distribution (Prod Info STAVZOR(R) de
capsules, 2008). 

4)  Neonates greater than 2 months old: 7 to 13 hours (Prod Info STAVZOR(R) delayed release oral capsules
a)  Children within the first 2 months of life have decreased ability to eliminate valproate compared to old
adults. This is due to reduced clearance and increased volume of distribution (Prod Info STAVZOR(R) de
capsules, 2008). 

 
2.3.6   Extracorporeal Elimination 

A)  Hemodialysis 
1)  Dialyzable: Yes (Prod Info STAVZOR(R) delayed release oral capsules, 2008; Johnson et al, 1999); (Fran
(Marbury et al, 1980). 

a)  Hemodialysis of 4 hours duration removed 15% to 22% of valproic acid in chronic renal failure patient
1980). 
b)  Acute valproic acid overdose (serum concentration greater than 1200 mcg/mL) in a 25-year-old woma
suicide attempts was successfully treated with high-flux hemodialysis using a highly permeable polysulfo
membrane. High- flux hemodialysis was performed for 4 hours and lowered the valproic acid half-life to 2
increased the calculated elimination rate constant to 0.2522 h(-1). The authors concluded that high-flux h
as effective as combination hemodialysis and charcoal hemoperfusion and avoided the attendant risks o
hemoperfusion (Kane et al, 2000). 
c)  A 43-year-old woman who ingested approximately 19 grams of valproic acid had 15.5 grams removed
hemodialysis (high-flux polysulfone hemodialysis membrane) (Johnson et al, 1999). Her valproic acid se
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decreased from 940 to 164 micrograms/milliliter. The half-life of valproic acid was reduced from 7.2 to 2.4
B)  Peritoneal 

1)  Dialyzable: Yes (Orr et al, 1983). 
a)  In a 9-year-old boy receiving chronic peritoneal dialysis, only an average of 4.5% of the valproic acid 
over 12- or 24-hour dialysis periods (Orr et al, 1983). 

C)  Hemoperfusion 
1)  Dialyzable: Yes (Franssen et al, 1999). 

a)  A 27-year-old male was successfully treated with serial hemodialysis, and hemoperfusion with resin a
following a valproic acid overdose (Franssen et al, 1999). The patient was dialyzed during two 3-hour se
highly permeable polysulfone hemodialysis membrane. A charcoal hemoperfusion column was added do
first session and a resin column for the second. The hemodialysis was effective while the hemofiltration w
in the first hour. This was due to rapid saturation of the column. The resin column appeared to be more e
charcoal. 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Valproic Acid 

a)  Oral (Syrup; Capsule, Liquid Filled) 
Hepatotoxicity 

Hepatic failure resulting in fatalities has occurred in patients receiving valproic acid and its derivatives. Ex
indicated that children under the age of two years are at a considerably increased risk of developing fata
especially those on multiple anticonvulsants, those with congenital metabolic disorders, those with sever
accompanied by mental retardation, and those with organic brain disease. When valproic acid is used in 
they should be used with extreme caution and as a sole agent. The benefits of therapy should be weighe
risks. Above this age group, experience in epilepsy has indicated that the incidence of fatal hepatotoxicity
considerably in progressively older patient groups. 
These incidents usually have occurred during the first six months of treatment. Serious or fatal hepatotox
preceded by non-specific symptoms such as malaise, weakness, lethargy, facial edema, anorexia, and v
patients with epilepsy, a loss of seizure control may also occur. Patients should be monitored closely for 
these symptoms. Liver function tests should be performed prior to therapy and at frequent intervals there
during the first six months. 

Pancreatitis 
Cases of life-threatening pancreatitis have been reported in both children and adults receiving valproate.
cases have been described as hemorrhagic with a rapid progression from initial symptoms to death. Cas
reported shortly after initial use as well as after several years of use. Patients and guardians should be w
abdominal pain, nausea, vomiting, and/or anorexia can be symptoms of pancreatitis that require prompt 
evaluation. If pancreatitis is diagnosed, valproate should ordinarily be discontinued. Alternative treatment
medical condition should be initiated as clinically indicated. 

Teratogenicity 
Valproate can produce teratogenic effects such as neural tube defects (eg, spina bifida). Accordingly, the
products in women of childbearing potential requires that the benefits of its use be weighed against the r
fetus. This is especially important when the treatment of a spontaneously reversible condition not ordinar
permanent injury or risk of death (eg, migraine) is contemplated (Prod Info DEPACON(R) IV injection, 20
DEPAKENE(R) oral capsules, syrup, 2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006;
DEPAKOTE(R) ER extended-release tablet, 2006; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003

b)  Oral (Capsule, Delayed Release) 
Hepatotoxicity 

Hepatic failure resulting in fatalities has occurred in patients receiving valproic acid and its derivatives. C
age of two years are at a considerably increased risk of developing fatal hepatotoxicity, especially those 
anticonvulsants, those with congenital metabolic disorders, those with severe seizure disorders accompa
retardation, and those with organic brain disease. When valproic acid is used in this patient group, it sho
extreme caution and as a sole agent. The benefits of therapy should be weighed against the risks. The in
hepatotoxicity decreases considerably in progressively older patient groups. 
These incidents usually have occurred during the first six months of treatment. Serious or fatal hepatotox
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preceded by non-specific symptoms such as malaise, weakness, lethargy, facial edema, anorexia, and v
patients with epilepsy, a loss of seizure control may also occur. Patients should be monitored closely for 
these symptoms. Liver function tests should be performed prior to therapy and at frequent intervals there
during the first six months. 

Teratogenicity 
Valproate can produce teratogenic effects such as neural tube defects (e.g., spina bifida). Accordingly, th
acid in women of childbearing potential requires that the benefits of its use be weighed against the risk o
This is especially important when the treatment of a spontaneously reversible condition not ordinarily ass
permanent injury or risk of death (e.g., migraine) is contemplated. 

Pancreatitis 
Cases of life-threatening pancreatitis have been reported in both children and adults receiving valproate.
cases have been described as hemorrhagic with a rapid progression from initial symptoms to death. Cas
reported shortly after initial use as well as after several years of use. Patients and guardians should be w
abdominal pain, nausea, vomiting and/or anorexia can be symptoms of pancreatitis that require prompt m
If pancreatitis is diagnosed, valproate should ordinarily be discontinued. Alternative treatment for the und
condition should be initiated as clinically indicated (Prod Info STAVZOR(R) delayed release oral capsule

2)  Divalproex Sodium 
a)  Oral (Tablet, Enteric Coated; Tablet, Extended Release; Capsule, Delayed Release) 

Hepatotoxicity 
Hepatic failure resulting in fatalities has occurred in patients receiving valproic acid and its derivatives. C
age of two years are at a considerably increased risk of developing fatal hepatotoxicity, especially those 
anticonvulsants, those with congenital metabolic disorders, those with severe seizure disorders accompa
retardation, and those with organic brain disease. When divalproex sodium is used in this patient group, 
with extreme caution and as a sole agent. The benefits of therapy should be weighed against the risks. T
fatal hepatotoxicity decreases considerably in progressively older patient groups. 
These incidents usually have occurred during the first six months of treatment. Serious or fatal hepatotox
preceded by non-specific symptoms such as malaise, weakness, lethargy, facial edema, anorexia, and v
patients with epilepsy, a loss of seizure control may also occur. Patients should be monitored closely for 
these symptoms. Liver function tests should be performed prior to therapy and at frequent intervals there
during the first six months. 

Teratogenicity 
Valproate can produce teratogenic effects such as neural tube defects (eg, spina bifida). Accordingly, the
sodium in women of childbearing potential requires that the benefits of its use be weighed against the ris
fetus. This is especially important when the treatment of a spontaneously reversible condition not ordinar
permanent injury or risk of death (eg, migraine) is contemplated. 
An information sheet describing the teratogenic potential of valproate is available for patients. 

Pancreatitis 
Cases of life-threatening pancreatitis have been reported in both children and adults receiving valproate.
cases have been described as hemorrhagic with a rapid progression from initial symptoms to death. Cas
reported shortly after initial use as well as after several years of use. Patients and guardians should be w
abdominal pain, nausea, vomiting, and/or anorexia can be symptoms of pancreatitis that require prompt 
evaluation. If pancreatitis is diagnosed, valproate should ordinarily be discontinued. Alternative treatment
medical condition should be initiated as clinically indicated (Prod Info DEPAKOTE(R) sprinkle oral capsu
Info DEPAKOTE(R) ER extended-release oral tablets, 2008). 

3)  Valproate Sodium 
a)  Intravenous (Solution) 

HEPATOTOXICITY 
Hepatic failure resulting in fatalities has occurred in patients receiving valproic acid and its derivatives. Ex
indicated that children under the age of two years are at a considerably increased risk of developing fata
especially those on multiple anticonvulsants, those with congenital metabolic disorders, those with sever
accompanied by mental retardation, and those with organic brain disease. When valproate sodium is use
group, it should be used with extreme caution and as a sole agent. The benefits of therapy should be we
risks. Above this age group, experience in epilepsy has indicated that the incidence of fatal hepatotoxicity
considerably in progressively older patient groups. 
These incidents usually have occurred during the first six months of treatment. Serious or fatal hepatotox
preceded by non-specific symptoms such as malaise, weakness, lethargy, facial edema, anorexia, and v
patients with epilepsy, a loss of seizure control may also occur. Patients should be monitored closely for 
these symptoms. Liver function tests should be performed prior to therapy and at frequent intervals there
during the first six months(Prod Info DEPACON(R) IV injection, 2006). 

PANCREATITIS 
Cases of life-threatening pancreatitis have been reported in both children and adults receiving valproate.
cases have been described as hemorrhagic with a rapid progression from initial symptoms to death. Cas
reported shortly after initial use as well as after several years of use. Patients and guardians should be w
abdominal pain, nausea, vomiting, and/or anorexia can be symptoms of pancreatitis that require prompt 
evaluation. If pancreatitis is diagnosed, valproate should ordinarily be discontinued. Alternative treatment
medical condition should be initiated as clinically indicated (Prod Info DEPACON(R) IV injection, 2006). 

TERATOGENICITY 
Valproate can produce teratogenic effects such as neural tube defects (eg, spina bifida). Accordingly, the
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products in women of childbearing potential requires that the benefits of its use be weighed against the r
fetus. This is especially important when the treatment of a spontaneously reversible condition not ordinar
permanent injury or risk of death (eg, migraine) is contemplated (Prod Info DEPACON(R) IV injection, 20

 
 3.1   Contraindications 

A)  Valproic Acid 
1)  hepatic disease or significant hepatic dysfunction (Prod Info STAVZOR(R) delayed release oral capsules, 2008
DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral capsules, syrup, 2006; Prod Info DEPAKOTE(R) d
oral tablets, 2006; Prod Info DEPAKOTE(R) ER extended-release tablet, 2006; Prod Info DEPAKOTE(R) sprinkle 
2003) 
2)  hypersensitivity to sodium valproate, divalproex sodium, or valproic acid (Prod Info STAVZOR(R) delayed relea
2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral capsules, syrup, 2006; Prod Info 
delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER extended-release tablet, 2006; Prod Info DEPAK
oral capsules, 2003) 
3)  urea cycle disorders, known; hyperammonemic encephalopathy, including fatalities, has occurred (Prod Info S
delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral ca
2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER extended-releas
Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 

B)  Divalproex Sodium 
1)  hepatic disease or significant hepatic dysfunction (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod
(R) ER extended-release oral tablets, 2008) 
2)  hypersensitivity to divalproex sodium (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Info DEPAK
extended-release oral tablets, 2008) 
3)  urea cycle disorders (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Info DEPAKOTE(R) ER exte
tablets, 2008) 

C)  Valproate Sodium 
1)  hepatic disease or significant hepatic dysfunction (Prod Info DEPACON(R) IV injection, 2006) 
2)  hypersensitivity to valproate sodium, valproic acid, or divalproex sodium (Prod Info DEPACON(R) IV injection, 
3)  known urea cycle disorders; hyperammonemic encephalopathy, including fatalities, has occurred (Prod Info DE
injection, 2006) 

 
 3.2   Precautions 

A)  Valproic Acid 
1)  children, especially under the age of 2 years; increased risk of hepatotoxicity; discontinue immediately if signifi
dysfunction occurs (Prod Info STAVZOR(R) delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injec
Info DEPAKENE(R) oral capsules, syrup, 2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod
(R) ER extended-release tablet, 2006; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 
2)  concurrent use of multiple anticonvulsants; increased risk of hepatotoxicity; discontinue immediately if significa
dysfunction occurs (Prod Info STAVZOR(R) delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injec
Info DEPAKENE(R) oral capsules, syrup, 2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod
(R) ER extended-release tablet, 2006; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 
3)  hepatic disease, prior history of; increased risk of hepatotoxicity; discontinue immediately if significant hepatic 
(Prod Info STAVZOR(R) delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod In
oral capsules, syrup, 2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R
release tablet, 2006; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 
4)  metabolic disorders, congenital; increased risk of hepatotoxicity; discontinue immediately if significant hepatic d
(Prod Info STAVZOR(R) delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod In
oral capsules, syrup, 2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R
release tablet, 2006; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 
5)  organic brain disease; increased risk of hepatotoxicity; discontinue immediately if significant hepatic dysfunctio
Info STAVZOR(R) delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEP
capsules, syrup, 2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER
tablet, 2006; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 
6)  pancreatitis, sometimes life-threatening, may occur; discontinuation is recommended (Prod Info STAVZOR(R) 
oral capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral capsules, syrup, 20
DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER extended-release tablet, 2006; P
DEPAKOTE(R) sprinkle oral capsules, 2003) 
7)  pregnancy; increased risk of birth defects (Prod Info STAVZOR(R) delayed release oral capsules, 2008; Prod 
IV injection, 2006; Prod Info DEPAKENE(R) oral capsules, syrup, 2006; Prod Info DEPAKOTE(R) delayed-release
2006; Prod Info DEPAKOTE(R) ER extended-release tablet, 2006; Prod Info DEPAKOTE(R) sprinkle oral capsule
8)  seizure disorders, severe and accompanied by mental retardation; increased risk of hepatotoxicity; discontinue
significant hepatic dysfunction occurs (Prod Info STAVZOR(R) delayed release oral capsules, 2008; Prod Info DE
injection, 2006; Prod Info DEPAKENE(R) oral capsules, syrup, 2006; Prod Info DEPAKOTE(R) delayed-release o
Prod Info DEPAKOTE(R) ER extended-release tablet, 2006; Prod Info DEPAKOTE(R) sprinkle oral capsules, 200
9)  abrupt discontinuation in epileptic patients; may precipitate status epilepticus (Prod Info STAVZOR(R) delayed
capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral capsules, syrup, 2006; 
DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER extended-release tablet, 2006; P
DEPAKOTE(R) sprinkle oral capsules, 2003) 
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10)  acute head trauma; IV use is not recommended for prophylaxis of post-traumatic seizures (Prod Info DEPACO
2006) 
11)  ataxia; possible undiagnosed urea cycle disorder, which is a contraindication (Prod Info STAVZOR(R) delaye
capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral capsules, syrup, 2006; 
DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER extended-release tablet, 2006; P
DEPAKOTE(R) sprinkle oral capsules, 2003) 
12)  cyclical vomiting and lethargy; possible undiagnosed urea cycle disorder, which is a contraindication (Prod In
delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral ca
2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER extended-releas
Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 
13)  elderly; increased incidence of somnolence, especially in the presence of reduced nutritional intake and weig
STAVZOR(R) delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKE
capsules, syrup, 2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER
tablet, 2006; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 
14)  elevated plasma ammonia or glutamine, history of; possible undiagnosed urea cycle disorder, which is a cont
Info STAVZOR(R) delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEP
capsules, syrup, 2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER
tablet, 2006; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 
15)  encephalopathy, history of unexplained encephalopathy or coma, encephalopathy associated with a protein l
related or postpartum encephalopathy; possible undiagnosed urea cycle disorder, which is a contraindication (Pro
(R) delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) ora
2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER extended-releas
Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 
16)  family history of urea cycle disorders; possible undiagnosed urea cycle disorder, which is a contraindication (
STAVZOR(R) delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKE
capsules, syrup, 2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER
tablet, 2006; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 
17)  higher doses (ie, approximately 50 mg/kg/day); increased risk for dose-related thrombocytopenia and elevate
(Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral capsules, syrup, 2006; Prod Info DEPA
release oral tablets, 2006; Prod Info DEPAKOTE(R) ER extended-release tablet, 2006; Prod Info DEPAKOTE(R) 
capsules, 2003) 
18)  hyperammonemia; may be present despite normal liver function tests; possible undiagnosed urea cycle disor
contraindication; discontinue if hyperammonemia develops (Prod Info STAVZOR(R) delayed release oral capsule
DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral capsules, syrup, 2006; Prod Info DEPAKOTE(R) d
oral tablets, 2006; Prod Info DEPAKOTE(R) ER extended-release tablet, 2006; Prod Info DEPAKOTE(R) sprinkle
2003) 
19)  hypersensitivity reactions, multi-organ; have been reported within first 40 days of therapy and may be life-thre
discontinue treatment (Prod Info STAVZOR(R) delayed release oral capsules, 2008; Prod Info DEPACON(R) IV in
Prod Info DEPAKENE(R) oral capsules, syrup, 2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006
DEPAKOTE(R) ER extended-release tablet, 2006; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 
20)  irritability, episodic and extreme; possible undiagnosed urea cycle disorder, which is a contraindication (Prod 
delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral ca
2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER extended-releas
Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 
21)  low BUN or protein avoidance; possible undiagnosed urea cycle disorder, which is a contraindication (Prod In
delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral ca
2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER extended-releas
Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 
22)  mental retardation, unexplained; possible undiagnosed urea cycle disorder, which is a contraindication (Prod 
delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral ca
2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER extended-releas
Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 
23)  signs and symptoms of urea cycle disorders; possible undiagnosed urea cycle disorder, which is a contraindi
STAVZOR(R) delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKE
capsules, syrup, 2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info DEPAKOTE(R) ER
tablet, 2006; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 
24)  suicidality, increased risk of; based on data analysis of 199 placebo-controlled studies of 11 antiepileptic drug
risk occurred as early as 1 week after starting therapy and continued to at least 24 weeks (US Food and Drug Adm
25)  total valproate concentrations of 110 mcg/mL or higher in females, or 135 mcg/mL or higher in males; increas
thrombocytopenia (delayed-release capsules) (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
26)  unexplained infant deaths (especially males), family history of; possible undiagnosed urea cycle disorder, wh
contraindication (Prod Info STAVZOR(R) delayed release oral capsules, 2008; Prod Info DEPACON(R) IV injectio
DEPAKENE(R) oral capsules, syrup, 2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006; Prod Info
ER extended-release tablet, 2006; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2003) 

B)  Divalproex Sodium 
1)  hepatic failure, some cases fatal, has occurred; increased risk in patients with a history of hepatic disease, on 
anticonvulsant, with congenital metabolic disorders, severe seizure disorder accompanied by developmental disab
disease and in children (especially under the age of 2 years); LFT monitoring is recommended (Prod Info DEPAKO

Page 25 of 142MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.7, page 25

Case 3:09-cv-00080-TMB     Document 78-21      Filed 03/24/2010     Page 25 of 142



oral capsules, 2008; Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008) 
2)  pancreatitis, sometimes life-threatening, has been reported (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2
DEPAKOTE(R) ER extended-release oral tablets, 2008) 
3)  pregnant women; increased risk of birth defects (eg, neural tube defects) (Prod Info DEPAKOTE(R) sprinkle or
Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008) 
4)  abrupt discontinuation in epileptic patients; may precipitate status epilepticus (Prod Info DEPAKOTE(R) sprink
2008; Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008) 
5)  elderly patients; increased incidence of adverse effects (ie, somnolence, dehydration); slow dosage titration an
recommended (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Info DEPAKOTE(R) ER extended-rel
2008) 
6)  hypothermia has occurred (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Info DEPAKOTE(R) E
release oral tablets, 2008) 
7)  hyperammonemia has been reported (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Info DEPAK
extended-release oral tablets, 2008) 
8)  multiorgan hypersensitivity reactions have occurred (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Pr
DEPAKOTE(R) ER extended-release oral tablets, 2008) 
9)  signs and symptoms (eg, encephalopathy; unexplained mental retardation, infant deaths (particularly males), o
elevated plasma ammonia or glutamine; history of cyclical vomiting and lethargy, ataxia, low BUN, or protein avoid
history of urea cycle disorders; may indicate an undiagnosed urea cycle disorder which is a contraindication (Prod
(R) sprinkle oral capsules, 2008; Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008) 
10)  suicidality, increased risk of; based on data analysis of 199 placebo-controlled studies of 11 antiepileptic drug
risk occurred as early as 1 week after starting therapy and continued to at least 24 weeks (US Food and Drug Adm
11)  thrombocytopenia has occurred; higher doses (ie, approximately 50 mg/kg/day or higher) may increase risk; p
coagulation test monitoring is recommended; dose reduction or withdrawal of therapy may be warranted if bleedin
occur (eg, hemorrhage, bruising, hemostasis/coagulation disorder) (Prod Info DEPAKOTE(R) sprinkle oral capsul
DEPAKOTE(R) ER extended-release oral tablets, 2008) 

C)  Valproate Sodium 
1)  children, especially under the age of 2 years; increased risk of hepatotoxicity (Prod Info DEPACON(R) IV injec
2)  concurrent use of multiple anticonvulsants; increased risk of hepatotoxicity (Prod Info DEPACON(R) IV injectio
3)  metabolic disorders, congenital; increased risk of hepatotoxicity (Prod Info DEPACON(R) IV injection, 2006) 
4)  organic brain disease; increased risk of hepatotoxicity (Prod Info DEPACON(R) IV injection, 2006) 
5)  pancreatitis, sometimes life-threatening, may occur (Prod Info DEPACON(R) IV injection, 2006) 
6)  pregnancy; increased risk of birth defects (Prod Info DEPACON(R) IV injection, 2006) 
7)  seizure disorders, severe, accompanied by mental retardation; increased risk of hepatotoxicity (Prod Info DEP
injection, 2006) 
8)  abrupt discontinuation in epileptic patients; may precipitate status epilepticus (Prod Info DEPACON(R) IV injec
9)  acute head trauma; not recommended for prophylaxis of post-traumatic seizures (Prod Info DEPACON(R) IV in
10)  ataxia; possible undiagnosed urea cycle disorder, which is a contraindication (Prod Info DEPACON(R) IV inje
11)  cyclical vomiting and lethargy; possible undiagnosed urea cycle disorder, which is a contraindication (Prod In
IV injection, 2006) 
12)  elderly; increased incidence of adverse effects (ie, somnolence, dehydration), sometimes with reduced nutriti
weight loss (Prod Info DEPACON(R) IV injection, 2006) 
13)  elevated plasma ammonia or glutamine, history of; possible undiagnosed urea cycle disorder, which is a cont
Info DEPACON(R) IV injection, 2006) 
14)  encephalopathy, history of unexplained encephalopathy or coma, encephalopathy associated with a protein l
related or postpartum encephalopathy; possible undiagnosed urea cycle disorder, which is a contraindication (Pro
(R) IV injection, 2006) 
15)  family history of urea cycle disorders; possible undiagnosed urea cycle disorder, which is a contraindication (
DEPACON(R) IV injection, 2006) 
16)  hepatic disease; prior history of; increased risk of hepatotoxicity (Prod Info DEPACON(R) IV injection, 2006) 
17)  higher doses (ie, approximately 50 mg/kg/day); increased risk for dose-related thrombocytopenia and elevate
(Prod Info DEPACON(R) IV injection, 2006) 
18)  hyperammonemia; may be present despite normal liver function tests; possible undiagnosed urea cycle disor
contraindication (Prod Info DEPACON(R) IV injection, 2006) 
19)  hypersensitivity reactions, multi-organ; have been reported within first 40 days of therapy and may be life-thre
DEPACON(R) IV injection, 2006) 
20)  irritability, episodic and extreme; possible undiagnosed urea cycle disorder, which is a contraindication (Prod 
IV injection, 2006) 
21)  low blood urea nitrogen or protein avoidance; possible undiagnosed urea cycle disorder, which is a contraind
DEPACON(R) IV injection, 2006) 
22)  mental retardation, unexplained; possible undiagnosed urea cycle disorder, which is a contraindication (Prod 
IV injection, 2006) 
23)  signs and symptoms of urea cycle disorders; possible undiagnosed urea cycle disorder, which is a contraindi
DEPACON(R) IV injection, 2006) 
24)  suicidality, increased risk of; based on data analysis of 199 placebo-controlled studies of 11 antiepileptic drug
risk occurred as early as 1 week after starting therapy and continued to at least 24 weeks (US Food and Drug Adm
25)  unexplained infant deaths (especially males), history of; possible undiagnosed urea cycle disorder, which is a
(Prod Info DEPACON(R) IV injection, 2006) 
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 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Immunologic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Otic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

Valproic Acid 

Divalproex Sodium 

 
3.3.1.A   Valproic Acid 

Chest pain 

Hypertension 

Hypotension 

Palpitations 

Peripheral edema 

Tachycardia 
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3.3.1.A.1   Chest pain 

a)  Incidence: 1% to less than 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Chest pain was reported in more than 1% but less than 5% of patients receiving valproate during plac
clinical trials of migraine and acute mania and during monotherapy treatment of complex partial seizures
causality could not be attributed to valproate alone in the complex partial seizures trial, as patients were 
another antiepilepsy drug during the first part of the study (Prod Info STAVZOR(R) delayed release oral c

 
3.3.1.A.2   Hypertension 

a)  Incidence: 1% to less than 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Hypertension was reported in more than 1% but less than 5% of patients receiving valproate during p
clinical trials of acute mania and during monotherapy treatment of complex partial seizures. In many case
not be attributed to valproate alone in the complex partial seizures trial, as patients were titrated off of an
drug during the first part of the study (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.1.A.3   Hypotension 

a)  Incidence: 1% to less than 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Hypotension and postural hypotension was reported in more than 1% but less than 5% of 89 patients
valproate during two clinical trials of valproate treatment of manic episodes associated with bipolar disord
STAVZOR(R) delayed release oral capsules, 2008). 
c)  A mentally retarded 11-year-old girl experienced profound hypotension during an IV valproate infusion
given to treat status epilepticus. Upon arrival in the emergency department, the girl was given IV diazepa
the seizure temporarily. When the seizures began again, the girl was given IV lorazepam and started on 
mg. Her blood pressure 5 minutes prior to the start of the valproate infusion was 130/80 mmHg, but decr
mmHg 39 minutes after the start of the infusion. She was given IV fluids and her blood pressure ranged b
mmHg and 60/30 mmHg. She was intubated and given dopamine and recovered 10 days later without fu
(White & Santos, 1999) 

 
3.3.1.A.4   Palpitations 

a)  Incidence: 1% to less than 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Palpitations were reported in more than 1% but less than 5% of patients receiving valproate during pl
clinical trials of acute mania and during monotherapy treatment of complex partial seizures. In many case
not be attributed to valproate alone in the complex partial seizures trial, as patients were titrated off of an
drug during the first part of the study (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.1.A.5   Peripheral edema 

a)  Incidence: 3% to 8% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial of valproate monotherapy for complex partial seizures, peripheral edema was re
patients receiving high-dose valproate (n=131) compared with 3% of patients receiving low-dose valproa
many cases, causality could not be determined as patients were being titrated off another antiepilepsy dr
part of the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.1.A.6   Tachycardia 

a)  Incidence: 1% to less than 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Tachycardia was reported in more than 1% but less than 5% of patients receiving valproate during pla
clinical trials of acute mania and during monotherapy treatment of complex partial seizures. In many case
not be attributed to valproate alone in the complex partial seizures trial, as patients were titrated off of an
drug during the first part of the study (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.1.B   Divalproex Sodium 

Chest pain 

Hypertension 

Palpitations 

Peripheral edema 

Tachycardia 

 
3.3.1.B.1   Chest pain 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Chest pain was reported in more than 1% but less than 5% of patients receiving divalproex sodium (n
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monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.1.B.2   Hypertension 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Hypertension was reported in more than 1% but less than 5% of patients receiving divalproex sodium
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.1.B.3   Palpitations 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Palpitations were reported in more than 1% but less than 5% of patients receiving divalproex sodium 
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.1.B.4   Peripheral edema 

a)  Incidence: 3% to 8% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Peripheral edema was reported in 8% of patients receiving high-dose divalproex sodium (n=131) com
patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seiz
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.1.B.5   Tachycardia 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Tachycardia was reported in more than 1% but less than 5% of patients receiving divalproex sodium 
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.2   Dermatologic Effects 

Valproic Acid 

Divalproex Sodium 

 
3.3.2.A   Valproic Acid 

Alopecia 

Cutaneous pseudolymphoma 

Injection site disorder 

Rash 

Stevens-Johnson syndrome 

 
3.3.2.A.1   Alopecia 

a)  Incidence: 6% to 24% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
alopecia was reported in 6% of patients receiving valproate (n=77) compared with 1% of patients receivin
In most cases, causality could not be determined as patients also received other antiepilepsy drugs conc
valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
c)  During a clinical trial of valproate monotherapy for complex partial seizures, alopecia was reported in 
receiving high-dose valproate (n=131) compared with 13% of patients receiving low-dose valproate (n=1
cases, causality could not be determined as patients were being titrated off another antiepilepsy drug du
the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
d)  Alopecia was reported in 7% of migraine patients receiving valproate (n=202) compared with 1% of p
placebo (n=81) during two clinical trials and their long-term extension (Prod Info STAVZOR(R) delayed re
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capsules, 2008). 
e)  In a double-blind, concentration-response clinical trial using valproic acid as monotherapy, high conce
acid (n=96, target level 80 to 150 mcg/mL) caused alopecia in 27 patients (28%) versus 2 patients (4%) 
to low concentration valproic acid (n=47, target range of 25 to 50 mcg/mL) (Beydoun et al, 1997c). 

 
3.3.2.A.2   Cutaneous pseudolymphoma 

a)  Cutaneous pseudolymphoma erupted on the left shoulder of a 41-year-old man after sodium valproat
recurred when the patient was switched to carbamazepine. Valproate 500 mg twice daily was ordered af
experienced an extradural hematoma secondary to cranial trauma. His lesion was an itchy infiltrated eryt
histologically mimicking a non-epidermotropic T-cell lymphoma. Applying polymerase chain reaction to th
produced monoclonal rearrangement of the T-cell gamma gene. Valproate was discontinued and replace
carbamazepine 400 mg twice daily (the patient was using no other medications). The lesion became prog
infiltrated, but did not totally disappear. Approximately 6 months later, two additional papules appeared in
Cutaneous biopsy showed a pattern histologically identical to the original papule. Carbamazepine was w
other antiepileptic drugs were prescribed. All 3 skin lesions disappeared after 3 months; no relapse occu
of follow-up (Cogrel et al, 2001). 

 
3.3.2.A.3   Injection site disorder 

a)  The manufacturer reports that injection site reactions including inflammation and pain have been repo
acid intravenous therapy (Prod Info Depacon(TM), 1999). 

 
3.3.2.A.4   Rash 

a)  Incidence: 6% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During two clinical trials of valproate treatment of manic episodes associated with bipolar disorder, ra
6% of patients receiving valproate (n=89) compared with 3% of patients receiving placebo (n=97) (Prod I
delayed release oral capsules, 2008). 

 
3.3.2.A.5   Stevens-Johnson syndrome 

a)  After 45 days of valproate 400 mg 3 times daily, a 20-year-old man developed lip ulcerations and targ
on the trunk. Liver function tests were elevated with an aspartate aminotransferase level of 3550 units/L,
aminotransferase 5770 units/L and alkaline phosphatase level of 421 units/L. Stevens-Johnson syndrom
and with 2 weeks of prednisolone therapy his skin lesions cleared. After 30 days, liver function tests retu
(Tsai & Chen, 1998). Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) have been
occasionally during the early stages of valproic acid therapy. In a case-control study of patients taking va
agents, 73 cases of SJS or TEN were identified; of these, 13 were due to valproic acid ingestion. SJS/TE
occurred during the first 8 weeks of valproic acid therapy (Rzany et al, 1999). 

 
3.3.2.B   Divalproex Sodium 

Alopecia 

Petechiae 

Rash 

 
3.3.2.B.1   Alopecia 

a)  Incidence: 6% to 24% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, alopecia was reported in 6% of pat
divalproex sodium (n=77) compared with 1% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 
c)  Alopecia was reported in 24% of patients receiving high-dose divalproex sodium (n=131) compared w
patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seiz
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.2.B.2   Petechiae 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Petechia was reported in more than 1% but less than 5% of patients receiving divalproex sodium (n=3
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.2.B.3   Rash 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Rash was reported in more than 1% but less than 5% of patients receiving divalproex sodium (n=358
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treatment of complex partial seizures. In many cases, causality could not be attributed to divalproex alon
titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOTE(R) sprinkle 
2008). 

 
3.3.3   Endocrine/Metabolic Effects 

Valproic Acid 

Divalproex Sodium 

 
3.3.3.A   Valproic Acid 

Acute intermittent porphyria 

Carnitine nutritional deficiency 

Finding of thyroid function 

Hormone level - finding, Sex 

Hyperammonemia 

Hyperglycinemia 

Hyperhomocysteinemia 

Hyperprolactinemia 

Increased appetite 

Lipids abnormal 

Syndrome of inappropriate antidiuretic hormone secretion 

Weight gain 

Weight loss 

 
3.3.3.A.1   Acute intermittent porphyria 

See Drug Consult reference: DRUGS CONSIDERED UNSAFE- ACUTE PORPHYRIAS 
 
3.3.3.A.2   Carnitine nutritional deficiency 

a)  A case of carnitine deficiency associated with hyperammonemia (venous ammonia level of 377 mcmo
(Glasgow Coma Scale score 8) without hepatic dysfunction, and with a therapeutic serum valproic acid c
reported in a 41-year-old male on chronic valproic acid therapy. His venous ammonia level dropped to 47
after the administration of 10 g of L-carnitine IV over 1 hour. The patient was alert, with a normal physica
within 24 hours (Barrueto & Hack, 2001). 
b)  Chronic therapeutic use of valproic acid in young children may cause a carnitine deficiency resulting i
symptoms of lethargy, weakness or hypotonia, hepatotoxicity, and hyperammonemia. An incidence of fat
children under the age of two years of 1/800 has been reported (Raskind & El-Chaar, 2000). 
c)  Decreased plasma carnitine was reported in 14 children. Thirteen children were symptomless, yet one
signs of valproic acid hepatotoxicity (appearing as a Reye's-like syndrome). After withdrawal of valproic a
symptomatic patient recovered. The mechanism is believed to be increased excretion of carnitine in the u
and valproyl metabolites (Murphy et al, 1985). 
d)  A 3-year-old girl developed acute liver disease along with the typical features of Reye's syndrome afte
valproate for 6 months. Serum free carnitine was decreased as well as 3-keto-valproic acid, the main me
oxidation of valproate. The possible importance of carnitine in the pathogenesis of liver disease induced 
(Bohles et al, 1982). 
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e)  An inverse relationship was found between plasma carnitine concentrations and the dosage of valpro
between plasma carnitine and blood ammonia values (Ohtani et al, 1982). 

 
3.3.3.A.3   Finding of thyroid function 

a)  One study found valproic acid slightly increased serum thyrotropin hormone (TSH) levels in girls with 
effects were reversible upon discontinuation of therapy. Patients, between the ages of 8 and 18 years, w
54 age-matched controls. Mean TSH levels in were 3.3 milliunits/L compared to 2.5 milli-units/L in the co
than 0.01). Thyroxine (T4), free thyroxine (FT4), and free triiodothyronine (FT3) levels were not significan
between the groups. Patients had been on therapy for a mean of 3 years (range 0.8 to 10.3 years). A sec
taken a mean of 5.8 years later was performed. Thyroid hormone levels in patients who had discontinued
did not significantly differ from the controls. Patients had been off therapy for a mean of 7 years (Vainion

 
3.3.3.A.4   Hormone level - finding, Sex 

a)  Antiepileptic agents have been associated with changes in serum concentrations of male reproductive
compared to healthy controls (n=41), carbamazepine-treated men with partial epilepsy (n=15) had lower 
dehydroepiandrosterone sulfate concentrations (3068 nanogram/mL for controls versus 1952 nanograms
carbamazepine; p less than 0.001). No statistically significant differences in dehydroepiandrosterone leve
between controls and oxcarbazepine treated (n=18) or valproic acid treated (n=27) men with generalized
also found that men in the valproic acid group had higher androstenedione levels (5.9 nanograms/mL) w
the control group (2.2 nanograms/mL; p less than 0.001) whereas the other arms did not. Serum testoste
hormone binding globulin, free androgen index, luteinizing hormone, follicle stimulating hormone, prolact
measurements were not statistically significantly different between all 4 groups. Whether the differences 
hormones are epilepsy-induced changes or antiepileptic agent-induced changes remains to be determine
2004). 
b)  Carbamazepine and (to a lesser extent) valproic acid were found to alter serum concentrations of sex
young male epileptic patients (aged 15 to 18 years; n=48) treated at least 2 years with these drugs; howe
were not permanently changed and soon after the drugs were withdrawn, hormone levels normalized (Ve
Compared with concentrations in normal healthy male controls, subjects treated with carbamazepine mo
had decreased levels of free testosterone (FT) (p less than 0.05) and dehydro- epiandrosterone sulphate
than 0.001); concentrations of sex hormone-binding globulin were significantly increased (p less than 0.0
treated with valproic acid monotherapy (n=18) had insignificantly decreased levels of FT and DHEAS. Su
combination carbamazepine and valproic acid (n=10) had the same significant alterations as those on ca
monotherapy. At least four months after withdrawal of these drugs, all values had returned to normal. Lev
testosterone, luteinizing hormone, follicle stimulating hormone, and prolactin were normal throughout the
ovaries, hyperandrogenism, and menstrual disorders were more common among women being treated f
valproate (n=37) than among women being treated for epilepsy with carbamazepine (n=35) or among co
(n=52). Seventy-nine percent of obese valproate-treated women and 65% of lean valproate- treated wom
ovaries or hyperandrogenism or both, compared to 20% of carbamazepine-treated women and 19% of c
Seventy-nine percent of obese and 48% of lean valproate- treated women had menstrual disorders, whe
and 17% of lean control women had menstrual disorders (p less than 0.001) (Isojarvi et al, 2001). 
c)  Reproductive hormone levels in men with epilepsy may be affected by use of valproic acid or carbam
some effect shown by oxcarbazepine at high doses. In valproate-treated men (n=21), androstenedione le
significantly increased compared with controls (n=25) (p less than 0.001), and more than half of the coho
(57%) had serum concentrations of testosterone, androstenedione, or dehydroepiandrosterone (DHEA) a
reference range (p less than 0.001). Follicle stimulating hormone levels were abnormally low in valproate
less than 0.05). Among carbamazepine-treated men (n=40), serum concentrations of DHEA were low (p 
and sex hormone-binding globulin (SHBG) levels were high (p less than 0.05). In men taking high doses 
(900 milligrams/day or more), serum concentrations of testosterone, luteinizing hormone, and SHBG wer
p=0.02, p=0.005, respectively). The authors noted that serum insulin levels were high across all groups (
2001). 
d)  Hyperandrogenism has been reported in girls taking valproic acid. Evaluation of testosterone levels in
years old, taking valproic acid revealed significantly higher serum testosterone levels compared to contro
same pubertal stage. Of girls receiving valproic acid, 38% of prepubertal girls, 36% of pubertal girls, and 
postpubertal girls were hyper-androgenic (Vainionpaa et al, 1999). 
e)  Evidence is strongly suggestive of a causative link between reproductive endocrine disorders and val
treatment in women with epilepsy. In a study of 238 adult epileptic women, 27% of those who received v
20 or later, and 80% of those who received valproic acid before the age of 20, demonstrated polycystic o
serum testosterone levels. In both age groups, the incidence of hyper-androgenic effects was significantl
valproic acid than for other antiepileptic medications (p less than 0.01) (Isojarvi et al, 1993). 

 
3.3.3.A.5   Hyperammonemia 

a)  Hyperammonemia, sometimes present despite normal liver function tests, has been reported with val
Patients who develop symptoms of hyperammonemia (hypothermia, unexplained lethargy and vomiting, 
changes) while receiving valproate therapy should receive prompt treatment (including discontinuation of
therapy) and be evaluated for underlying urea cyclic disorder (Prod Info STAVZOR(R) delayed release o
2008). 
b)  An 88-year-old man developed hyperammonemia and worsening confusion two months after starting
four times a day for a presumed seizure disorder. His liver function tests were within normal limits except
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concentration of 836 mcg/dL (reference range 19 to 60 mcg/dL). His trough valproate serum concentratio
His medication was changed to phenytoin 150 mg twice day and his confusion resolved. One week later 
was 63 mcmol/L (reference range 11 to 35 mcmol/L) and his phenytoin and valproate concentrations we
and less than 10 mcg/mL, respectively. He was inadvertently started on valproate again at the former do
days his ammonia concentration increased to 130 mcmol/L. He became confused and lethargic and his E
bilateral 5 to 7 hertz (Hz) slowing and abnormal, irregular 2-Hz to 3-Hz activity on the right. Valproate wa
his ammonia concentration decreased to 60 mcmol/L after one day and on the second day his confusion
baseline (Feil et al, 2002). 
c)  A 37-year-old man with previously unknown ornithine transcarbamylase deficiency developed plasma
of up to 800 mcmol/L (normal less than 40 mcmol/L) after beginning sodium valproate therapy. He had b
with spinocerebellar degeneration and was having severe pain in the region of a sural-nerve biopsy when
prescribed valproate 200 mg 3 times daily. After 9 days he appeared drowsy and confused with a 3-day 
and vomiting. It was noted that plasma ammonia levels were increased and valproate was discontinued. 
hospital however, he died. It was not established until after his death that he had ornithine transcarbamy
(Ellaway et al, 1999). 
d)  One study reported significantly higher postprandial plasma ammonia levels in children who received 
other anticonvulsant(s) as compared to the control group (average 34 versus 20 mcg/dL, respectively). T
did find a positive correlation between serum valproic acid and plasma ammonia levels. Oral L-carnitine 
reduced ammonia levels to normal within 15 to 45 days of therapy (Altunbasak et al, 1997). 
e)  The frequency of hyperammonemia in asymptomatic children receiving valproic acid was evaluated. V
concentrations were evaluated in three groups of children (receiving valproic acid only, receiving valproic
anticonvulsants, and control patients receiving other anticonvulsants). Hyperammonemia was reported in
receiving valproic acid alone or in combination with anticonvulsants (ammonia levels exceeding 45 micro
(mcg%)), as compared to 28% of the controlled group. Valproic acid serum concentrations ranged from 2
and there was no correlation with ammonia levels and drug serum concentrations. The authors suggest t
mild elevations in ammonia levels in adults can result in subtle neurologic dysfunction, that monitoring of
concentrations in valproic acid treated patients is desirable (Wyllie et al, 1983). 
f)  A case of a Reye-like syndrome was reported in a 13-year-old female who had received valproic acid 
Hyperammonemia and severe hepatic damage, as well as diffuse small droplets in liver biopsy material, 
demonstrated. It is suggested that valproic acid or its metabolites may decrease the activity on N-acetylg
can decrease the activity of carbamyl phosphate synthetase I, inducing hyperammonemia (Sugimoto et a

 
3.3.3.A.6   Hyperglycinemia 

a)  In a patient with preexistent nonketotic hyperglycinemia, hyperglycinemia occurred with valproic acid 
associated with a fatal outcome (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.3.A.7   Hyperhomocysteinemia 

a)  In a study of 60 adolescent epileptic patients (aged 14 to 18 years), a one-year course of carbamazep
therapy was found to produce significantly higher plasma concentrations of homocysteine compared with
prior to therapy and compared with levels in a healthy age- and sex-matched control group (p less than 0
comparisons). The finding of hyperhomocystinemia held true with both fasting and post-methionine homo
measurements. For the patients taking carbamazepine or valproate, serum concentrations of folate and p
5-phosphate (PLP) were significantly decreased with respect to pretreatment values and to values in the 
less than 0.01, folate; p less than 0.001, PLP). Levels of vitamin B12 and erythrocyte folate remained in t
(Verrotti et al, 2000a). 

 
3.3.3.A.8   Hyperprolactinemia 

a)  Sodium valproate was given to 20 normal and 15 hyperprolactinemic patients. Prolactin levels were s
lowered in both groups following valproate administration; however, prolactin levels in the hyperprolactine
decreased in those patients without evidence of prolactinoma. This study suggests that enhancement of 
is followed by inhibition of prolactin secretion (Melis et al, 1982). 

 
3.3.3.A.9   Increased appetite 

a)  Incidence: 6% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Increased appetite was reported in 6% of migraine patients receiving valproate (n=202) compared wit
receiving placebo (n=81) during two clinical trials and their long-term extension (Prod Info STAVZOR(R) 
oral capsules, 2008). 

 
3.3.3.A.10   Lipids abnormal 

a)  In a study evaluating lipids in children and adolescents receiving carbamazepine (n=14), valproic acid
phenobarbital (n=20), serum lipid and lipoprotein levels returned completely to normal at 1 to 1.5 years a
discontinued. During therapy patients receiving carbamazepine demonstrated increased levels of total ch
triglycerides, LDL cholesterol, and HDL as compared to a control group (n=110)(all p less than 0.01). Ch
valproic acid had low triglycerides (p less than 0.05) and LDL (p less than 0.05) and high levels of HDL (p
as compared to the control group. Children receiving phenobarbital had high concentrations of total chole
cholesterol and low concentrations of triglycerides as compared to the control group (all p less than 0.01)
1998). 
b)  Serum lipids and lipoproteins in 33 epileptic children were measured. All of the children were being ch
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with phenobarbital, valproate and carbamazepine. HDL cholesterol was significantly higher in the epilept
2 control groups (healthy nonepileptic children and epileptic children before starting anticonvulsant thera
indicate that anticonvulsant drugs should be added to the list of substances that affect serum HDL (Helde
1983). 

 
3.3.3.A.11   Syndrome of inappropriate antidiuretic hormone secretion 

a)  Syndrome of inappropriate secretion of antidiuretic hormone (SIADH) in a 62-year-old man was attrib
long-term use of sodium valproate. At age 56, the man had his first generalized tonic-clonic seizure, and 
mg/day was initiated. Symptoms such as hyponatremia, elevated serum concentrations of antidiuretic ho
cloudiness of consciousness, disorientation, psychomotor excitement, and a tonic-clonic seizure occurre
year. These episodes were different from his original tonic-clonic convulsion, as originally hyponatremia, 
and cloudiness of consciousness were not present. Laboratory findings included serum sodium of 127 m
picograms (pg)/mL, an increase in urinary sodium excretion, and slight elevation of urinary osmosity. Ser
concentrations were 10.5 mcg/mL. SIADH was diagnosed. The patient was switched from valproate to zo
18 months, his serum ADH had normalized (0.8 pg/mL); he had no symptoms of SIADH and he no longe
type of seizures. The authors concluded that SIADH in this case was due to long-term administration of v
weakness in the CNS (bilateral hippocampal atrophy) (Miyaoka et al, 2001). 
b)  A 50-year-old male with Henoch-Schonlein nephritis was discovered to have hyponatremia (serum so
mEq/L) during a routine follow-up. His only medication was valproate 2000 mg/day. He had no complaint
volume depletion, hypothyroidism, or renal or adrenal insufficiency. His plasma osmolality was low at 261
Repeated water loading at different valproate doses confirmed the ability to excrete water was reduced in
dependent manner. The authors concluded that the valproate caused syndrome of inappropriate secretio
hormone (SIADH). Water restriction corrected the hyponatremia (Branten et al, 1998). 

 
3.3.3.A.12   Weight gain 

a)  Incidence: 4% to 9% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Weight gain was reported in 8% of migraine patients receiving valproate (n=202) compared with 2% o
receiving placebo (n=81) during two clinical trials and their long-term extension (Prod Info STAVZOR(R) 
oral capsules, 2008). 
c)  During a clinical trial of valproate monotherapy for complex partial seizures, weight gain was reported
receiving high-dose valproate (n=131) compared with 4% of patients receiving low-dose valproate (n=13
causality could not be determined as patients were being titrated off another antiepilepsy drug during the
trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
d)  A retrospective, longitudinal study revealed that epileptic children between the ages of 2 and 8 years 
0.8 yr; 53% male) experienced a significant increase in BMI z-scores following valproic acid treatment. H
percentage of patients who were overweight or obese at the end of 3.1 yr follow-up was not statistically s
BMI z-score of 0.1 was calculated at initiation of treatment, which increased to 0.8 (p=0.001) at 3.1 years
therapy, 6.9% of the patients were overweight, which increased to 16% (p=0.081) following 3.1 yr of valp
treatment. A total of 3.5% of patients were obese at baseline, which increased to 5.7% following 3.1 yr of
however this increase in weight was also not statistically significant (p=0.8). This study data suggests tha
occurred during the first 16 months of treatment but leveled off with continued treatment. Over the course
significant increases in serum triglyceride levels, total serum cholesterol levels, or fasting blood glucose l
reported (Grosso et al, 2009). 
e)  Obesity in children treated with valproate was common in a study of 55 children. Body mass index wa
90th percentile-for-age in 14 patients at baseline which increased to 20 patients at follow-up. The risk of 
gain with valproate was significant as seen in changes in weight Z-score and in body mass index (p=0.00
respectively). Also seen was impaired growth in girls as measured by height Z-score (p=0.001) (Novak e
et al, 1977c). 
f)  In a retrospective study of 70 epileptic patients treated with long-term valproic acid (mean 27 months)
weight gain in excess of 10% over their baseline measurement, and another 24% gained an additional 5
control group of patients treated with carbamazepine monotherapy, 14% of patients had weight gain grea
28% had weight gain between 5% and 10% (Corman et al, 1997). In another study of patients treated lon
valproic acid for epilepsy (female patients only), 11 of 22 (50%) experienced marked weight gain (mean 2
indisputable despite preexisting obesity. Weight gain was frequently associated with hyperinsulinemia an
growth factor-binding protein 1 (Isojarvi et al, 1996). 

 
3.3.3.A.13   Weight loss 

a)  Incidence: 6% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
loss was reported in 6% of patients receiving valproate (n=77) compared with 0% of patients receiving pl
most cases, causality could not be determined as patients also received other antiepilepsy drugs concur
valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.3.B   Divalproex Sodium 

Hyperammonemia 
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Increased appetite 

Weight gain 

Weight loss 

 
3.3.3.B.1   Hyperammonemia 

a)  Hyperammonemia, sometimes present despite normal liver function tests, has been reported with val
Patients who develop symptoms of hyperammonemia (hypothermia, unexplained lethargy and vomiting, 
changes) while receiving valproate therapy should receive prompt treatment (including discontinuation of
therapy) and be evaluated for underlying urea cyclic disorder (Prod Info DEPAKOTE(R) sprinkle oral cap

 
3.3.3.B.2   Increased appetite 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Increased appetite was reported in more than 1% but less than 5% of patients receiving divalproex so
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.3.B.3   Weight gain 

a)  Incidence: 4% to 9% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Weight gain was reported in 9% of patients receiving high-dose divalproex sodium (n=131) compared
patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seiz
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.3.B.4   Weight loss 

a)  Incidence: 6% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, weight loss was reported in 6% of 
divalproex sodium (n=77) compared with 0% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 

 
3.3.4   Gastrointestinal Effects 

Valproic Acid 

Divalproex Sodium 

 
3.3.4.A   Valproic Acid 

Abdominal pain 

Constipation 

Diarrhea 

Hematemesis 

Indigestion 

Loss of appetite 

Nausea 

Pancreatitis 

Vomiting 
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3.3.4.A.1   Abdominal pain 
a)  Incidence: 9% to 23% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During two clinical trials of valproate treatment of manic episodes associated with bipolar disorder, ab
reported in 9% of patients receiving valproate (n=89) compared with 8% of patients receiving placebo (n=
STAVZOR(R) delayed release oral capsules, 2008). 
c)  Abdominal pain was reported in 9% of migraine patients receiving valproate (n=202) compared with 4
receiving placebo (n=81) during two clinical trials and their long-term extension (Prod Info STAVZOR(R) 
oral capsules, 2008). 
d)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
abdominal pain was reported in 23% of patients receiving valproate (n=77) compared with 6% of patients
(n=70). In most cases, causality could not be determined as patients also received other antiepilepsy dru
with valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
e)  During a clinical trial of valproate monotherapy for complex partial seizures, abdominal pain was repo
patients receiving high-dose valproate (n=131) compared with 9% of patients receiving low-dose valproa
many cases, causality could not be determined as patients were being titrated off another antiepilepsy dr
part of the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.4.A.2   Constipation 

a)  Incidence: 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
constipation was reported in 5% of patients receiving valproate (n=77) compared with 1% of patients rec
(n=70). In most cases, causality could not be determined as patients also received other antiepilepsy dru
with valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.4.A.3   Diarrhea 

a)  Incidence: 12% to 23% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Diarrhea was reported in 12% of migraine patients receiving valproate (n=202) compared with 7% of 
placebo (n=81) during two clinical trials and their long-term extension (Prod Info STAVZOR(R) delayed re
capsules, 2008). 
c)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
diarrhea was reported in 13% of patients receiving valproate (n=77) compared with 6% of patients receiv
(n=70). In most cases, causality could not be determined as patients also received other antiepilepsy dru
with valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
d)  During a clinical trial of valproate monotherapy for complex partial seizures, diarrhea was reported in 
receiving high-dose valproate (n=131) compared with 19% of patients receiving low-dose valproate (n=1
cases, causality could not be determined as patients were being titrated off another antiepilepsy drug du
the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.4.A.4   Hematemesis 

a)  Incidence: 1% to less than 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Hematemesis was reported in more than 1% but less than 5% of patients receiving valproate (n=265)
treatment of complex partial seizures. In many cases, causality could not be attributed to valproate alone
titrated off of another antiepilepsy drug during the first part of the trial (Prod Info STAVZOR(R) delayed re
capsules, 2008). 

 
3.3.4.A.5   Indigestion 

a)  Incidence: 8% to 13% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During two clinical trials of valproate treatment of manic episodes associated with bipolar disorder, dy
reported in 9% of patients receiving valproate (n=89) compared with 8% of patients receiving placebo (n=
STAVZOR(R) delayed release oral capsules, 2008). 
c)  Dyspepsia was reported in 13% of migraine patients receiving valproate (n=202) compared with 9% o
receiving placebo (n=81) during two clinical trials and their long-term extension (Prod Info STAVZOR(R) 
oral capsules, 2008). 
d)  During a clinical trial of valproate monotherapy for complex partial seizures, dyspepsia was reported i
receiving high-dose valproate (n=131) compared with 10% of patients receiving low-dose valproate (n=1
cases, causality could not be determined as patients were being titrated off another antiepilepsy drug du
the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
e)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
dyspepsia was reported in 8% of patients receiving valproate (n=77) compared with 4% of patients receiv
(n=70). In most cases, causality could not be determined as patients also received other antiepilepsy dru
with valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.4.A.6   Loss of appetite 

a)  Incidence: 4% to 12% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
anorexia was reported in 12% of patients receiving valproate (n=77) compared with 0% of patients receiv
(n=70). In most cases, causality could not be determined as patients also received other antiepilepsy dru
with valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
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c)  During a clinical trial of valproate monotherapy for complex partial seizures, anorexia was reported in 
receiving high-dose valproate (n=131) compared with 4% of patients receiving low-dose valproate (n=13
causality could not be determined as patients were being titrated off another antiepilepsy drug during the
trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.4.A.7   Nausea 

a)  Incidence: 22% to 48% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During two clinical trials of valproate treatment of manic episodes associated with bipolar disorder, na
in 22% of patients receiving valproate (n=89) compared with 15% of patients receiving placebo (n=97) (P
STAVZOR(R) delayed release oral capsules, 2008). 
c)  Nausea was reported in 31% of migraine patients receiving valproate (n=202) compared with 10% of 
placebo (n=81) during two clinical trials and their long-term extension (Prod Info STAVZOR(R) delayed re
capsules, 2008). 
d)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
was reported in 48% of patients receiving valproate (n=77) compared with 14% of patients receiving plac
most cases, causality could not be determined as patients also received other antiepilepsy drugs concur
valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
e)  During a clinical trial of valproate monotherapy for complex partial seizures, nausea was reported in 3
receiving high-dose valproate (n=131) compared with 26% of patients receiving low-dose valproate (n=1
cases, causality could not be determined as patients were being titrated off another antiepilepsy drug du
the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.4.A.8   Pancreatitis 

a)  Incidence: 1% to less than 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Life-threatening pancreatitis has been reported with valproate use in both children and adults shortly 
after several years of therapy. Some cases of hemorrhagic pancreatitis with rapid progression from initia
death have been described. Symptoms of pancreatitis requiring prompt medical evaluation include abdom
nausea, vomiting, and anorexia. There were 2 cases of pancreatitis reported among 2416 patients receiv
during clinical trials, representing 1044 patient-years of experience. Pancreatitis has recurred upon recha
valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
c)  Pancreatitis was reported in more than 1% but less than 5% of patients receiving valproate (n=265) fo
treatment of complex partial seizures. In many cases, causality could not be attributed to valproate alone
titrated off of another antiepilepsy drug during the first part of the trial (Prod Info STAVZOR(R) delayed re
capsules, 2008). 
d)  Of 45 published cases of valproic acid-induced pancreatitis, 3 cases were found to be definite (by the
drug reaction probability scale), 32 probable, and 10 possible. There was no correlation between valproic
plasma concentration and development of pancreatitis. Thirty percent of patients developed symptoms w
starting valproic acid, 58% within 12 months, and 30% 2 years or more after starting valproic acid. Many 
with discontinuation of valproic acid. However, 13 (29%) died (Chapman et al, 2001). 
e)  A 22-year-old woman who been taking valproic acid for 19 years for epiloia developed an acute exace
pancreatitis. At the time, her valproic acid dosage was 25 mg/kg/day. She also took other medications fo
She was treated conservatively, with discontinuation of valproic acid and increased doses of other agent
seizures. Serum markers of pancreatitis normalized by 4 days and she was discharged on day 22. A day
readmitted because of recurrent pancreatitis, which required surgical resection of the pancreatic head an
preservation of the stomach and pyloric ring. The resected specimens were notable for a large volume of
in the pancreatic head and fibrosis around the main pancreatic duct. Findings suggested that the cause o
was flow disturbance of pancreatic juice due to calculi in the main pancreatic duct. There had been no re
pancreatitis at 2 years postsurgery (Taira et al, 2001). 
f)  A 35-year-old man demonstrated signs and symptoms of pancreatitis 17 months after beginning valpr
and again upon rechallenge. Signs and symptoms included abdominal pain, increased enzymes, and ult
computed tomographic scan showing thickening of the body and tail of the pancreas. Rechallenge was d
after valproic acid discontinuance due to increased seizure frequency and irritability. Pancreatitis develop
restarting valproic acid (Fecik et al, 1999). 
g)  A 23-year-old male, on hemodialysis for endstage renal disease secondary to hemolytic uremic syndr
pancreatitis following a 3 month course of valproic acid (2500 mg/day) and phenobarbital (200 mg/day). A
valproic acid and administering symptomatic therapy, the pancreatitis resolved. Phenobarbital was contin
further pancreatic symptoms (Plaza et al, 1999). 
h)  Two pediatric cases of valproic acid-associated pancreatitis occurred in the presence of endstage ren
amylase levels were 232 units/L and 465 units/L, respectively, in a 14-year-old female on peritoneal dialy
figures were 880 units/L and 530 units/L in a 12-year-old male on hemodialysis. Both had received valpro
for seizure disorder (doses not given). The 14-year-old also developed hepatotoxicity and subsequently d
old recovered with valproic acid discontinuation (Levin et al, 1997). 
i)  Development of VPA (valproic acid)-associated pancreatitis is a relative contraindication to further trea
routine monitoring of serum amylase is not necessary in asymptomatic patients. Other cases of fatal and
induced pancreatitis have been described (Evans et al, 1995)(Pinkston & Walker, 1997). 
j)  Four cases of pancreatitis secondary to valproic acid were described. Doses of valproic acid were ran
mg/kg/day for 7 months to 4.5 years (age of patients, 3, 7, 18, and 27 years). Complications of pancreati
pseudocyst, pericardial effusion, laparotomy wound infection, and coagulopathy occurred in one patient; 
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one other patient. Withdrawal of valproic acid resulted in recovery (Wyllie et al, 1984). 
k)  Fourteen cases of valproate-associated pancreatitis are reviewed. None of the cases experienced oth
effects and pancreatitis was not dose-related. It developed as early as one week and as late as 4.5 years
treatment. Two of 14 patients died. Of 7 rechallenged with valproic acid, 6 had recurrence of pancreatitis
1984). 
l)  Attacks of pancreatitis were described in an 11-year-old girl receiving valproic acid 15 mg/kg/day. Tran
discomfort occurred at this dosage (exact duration of therapy unspecified), and 2 days after beginning 45
daily) the patient developed severe abdominal pain. Laparotomy for suspected appendicitis was institute
mesenteric fat necrosis. Postoperative serum amylase was 225 units/dL (normal less than 160). The pat
after a period of 2 weeks. Valproic acid was initiated again after a period of 4 weeks and was again asso
abdominal pain and elevated serum amylase (696 units/dL) after the dosage was increased from 20 to 2
patient recovered fully upon discontinuation of valproic acid. The second case, a 1-year-old boy, develop
abdominal pain following meals at doses of 55 mg/kg/day (900 mg daily) with serum amylase increasing 
units/dL. The patient recovered 2 weeks after discontinuation of valproic acid. It is not possible to attribut
pancreatitis in these children to the use of valproic acid. However, signs of unusual abdominal discomfor
followed by serum amylase examination in order to rule out the possibility of acute pancreatitis (Camfield

 
3.3.4.A.9   Vomiting 

a)  Incidence: 11% to 27% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During two clinical trials of valproate treatment of manic episodes associated with bipolar disorder, vo
reported in 12% of patients receiving valproate (n=89) compared with 3% of patients receiving placebo (n
STAVZOR(R) delayed release oral capsules, 2008). 
c)  Vomiting was reported in 11% of migraine patients receiving valproate (n=202) compared with 1% of 
placebo (n=81) during two clinical trials and their long-term extension (Prod Info STAVZOR(R) delayed re
capsules, 2008). 
d)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
vomiting was reported in 27% of patients receiving valproate (n=77) compared with 7% of patients receiv
(n=70). In most cases, causality could not be determined as patients also received other antiepilepsy dru
with valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
e)  During a clinical trial of valproate monotherapy for complex partial seizures, vomiting was reported in 
receiving high-dose valproate (n=131) compared with 15% of patients receiving low-dose valproate (n=1
cases, causality could not be determined as patients were being titrated off another antiepilepsy drug du
the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.4.B   Divalproex Sodium 

Abdominal pain 

Constipation 

Diarrhea 

Hematemesis 

Indigestion 

Loss of appetite 

Nausea 

Pancreatitis 

Vomiting 

 
3.3.4.B.1   Abdominal pain 

a)  Incidence: 9% to 23% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, abdominal pain was reported in 23
receiving divalproex sodium (n=77) compared with 6% of patients receiving placebo (n=70) (Prod Info DE
sprinkle oral capsules, 2008). 
c)  Abdominal pain was reported in 12% of patients receiving high-dose divalproex sodium (n=131) comp
patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seiz
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
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the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 
 
3.3.4.B.2   Constipation 

a)  Incidence: 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, constipation was reported in 5% of
divalproex sodium (n=77) compared with 1% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 

 
3.3.4.B.3   Diarrhea 

a)  Incidence: 13% to 23% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, diarrhea was reported in 13% of pa
divalproex sodium (n=77) compared with 6% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 
c)  Diarrhea was reported in 23% of patients receiving high-dose divalproex sodium (n=131) compared w
patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seiz
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.4.B.4   Hematemesis 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Hematemesis was reported in more than 1% but less than 5% of patients receiving divalproex sodium
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.4.B.5   Indigestion 

a)  Incidence: 8% to 11% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, dyspepsia was reported in 8% of p
divalproex sodium (n=77) compared with 4% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 
c)  Dyspepsia was reported in 11% of patients receiving high-dose divalproex sodium (n=131) compared
patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seiz
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.4.B.6   Loss of appetite 

a)  Incidence: 4% to 12% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, anorexia was reported in 12% of p
divalproex sodium (n=77) compared with 0% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 
c)  Anorexia was reported in 11% of patients receiving high-dose divalproex sodium (n=131) compared w
receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seizures. In 
causality could not be attributed to divalproex alone, as patients were titrated off of another antiepilepsy d
first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.4.B.7   Nausea 

a)  Incidence: 26% to 48% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, nausea was reported in 48% of pa
divalproex sodium (n=77) compared with 14% of patients receiving placebo (n=70) (Prod Info DEPAKOT
capsules, 2008). 
c)  Nausea was reported in 34% of patients receiving high-dose divalproex sodium (n=131) compared wi
receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seizures. In 
causality could not be attributed to divalproex alone, as patients were titrated off of another antiepilepsy d
first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.4.B.8   Pancreatitis 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Life-threatening pancreatitis has been reported with valproate use in both children and adults shortly 
after several years of therapy. Some cases of hemorrhagic pancreatitis with rapid progression from initia
death have been described. Symptoms of pancreatitis requiring prompt medical evaluation include abdom
nausea, vomiting, and anorexia. There were 2 cases of pancreatitis reported among 2416 patients receiv
during clinical trials, representing 1044 patient-years of experience. Pancreatitis may recur upon rechalle
(Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 
c)  Pancreatitis was reported in more than 1% but less than 5% of patients receiving divalproex sodium (
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 
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3.3.4.B.9   Vomiting 
a)  Incidence: 15% to 27% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, vomiting was reported in 27% of pa
divalproex sodium (n=77) compared with 7% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 
c)  Vomiting was reported in 23% of patients receiving high-dose divalproex sodium (n=131) compared w
patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seiz
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.5   Hematologic Effects 

Valproic Acid 

Divalproex Sodium 

 
3.3.5.A   Valproic Acid 

Acute promyelocytic leukemia, FAB M3 

Blood coagulation disorder 

Ecchymosis 

Factor VII deficiency 

Hematology finding 

Myelosuppression 

Neutropenia 

Pancytopenia 

Protein C deficiency disease 

Pure red cell aplasia 

Thrombocytopenia 

Thrombocytopenia, Dose-related 

von Willebrand factor inhibitor disorder 

 
3.3.5.A.1   Acute promyelocytic leukemia, FAB M3 

a)  Valproic acid therapy produced hematopoietic changes consistent with acute promyelocytic leukemia 
year-old Native American female. The patient had received 65 mg/kg/day for seizure disorder for 1 year 
presentation with anemia, thrombocytopenia, leukocytosis, and coagulopathy. The valproic acid serum le
normal range (82 mcg/mL). Abnormal/immature myeloid precursor cells appeared in the bone marrow an
Although the diagnosis of APML was considered, the patient gradually recovered after valproic acid disco
(Bottom et al, 1997). 

 
3.3.5.A.2   Blood coagulation disorder 

a)  Summary 
1)  Sodium valproate has been shown to inhibit the secondary phase of platelet aggregation. This ca
increased bleeding times and hemorrhage (Prod Info STAVZOR(R) delayed release oral capsules, 2
Bruni & Wilder, 1979a; Gerber et al, 1979; Addison & Gordon, 1980; Hintze et al, 1987; Gidal et al, 1
inhibition of platelet aggregation is usually of no clinical significance unless patients are receiving oth
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affect hemostasis (aspirin, warfarin) or undergoing surgery. Children appear to be particularly susce
1977c). 

b)  Hemostatic disturbances occurred in a 9-year-old female receiving oral valproate sodium 600 mg dail
3 years for grand mal epilepsy. During valproate therapy, the patient developed an acute pulmonary infec
resulted in severe nasal bleeding, hemoptysis, thrombocytopenia and abnormal clotting tests. Partial thro
74.8 seconds (normal 50), fibrinogen was 420 mg% (normal 160 to 400) and hemoglobin was 6 gram%. 
and antibiotics were administered resulting in complete recovery (Klose et al, 1977). 
c)  The effects of sodium valproate on platelet function in 20 children with seizures was evaluated. Clinic
hemorrhagic disease including petechiae, epistaxis, otorrhagia, and prolonged bleeding after surgery we
several patients. Bleeding time was increased in 6 patients and platelet adhesiveness was found to be de
patients (von Voss et al, 1976). 

 
3.3.5.A.3   Ecchymosis 

a)  Incidence: 4% to 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial of valproate monotherapy for complex partial seizures, ecchymosis was reported
receiving high-dose valproate (n=131) compared with 4% of patients receiving low-dose valproate (n=13
causality could not be determined as patients were being titrated off another antiepilepsy drug during the
trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.5.A.4   Factor VII deficiency 

a)  A 3-year-old boy with a history of afebrile convulsions developed acquired factor VII deficiency while r
with valproate 20 mg/kg for 7 months. There was no reported personal or family history of hematologic d
other drug treatments, toxic compound exposure, infection, or immunization. The child had experienced 
bruising over his body 1 month after beginning valproate treatment. Neurological examination revealed h
tendon reflexes in both lower extremities and positive Babinski sign and clonus. The patient's laboratory 
normal with the exception of prolonged prothrombin time (PT, 15.6 sec) and reduced factor VII concentra
the parents had factor VII levels within normal range. Twelve months following discontinuation of valproa
institution of phenobarbital), bruising resolved and factor VII concentrations and PT intervals returned to 
range (50% and 13 sec, respectively) (Unalp et al, 2008). 

 
3.3.5.A.5   Hematology finding 

a)  Valproic acid therapy resulted in myelodysplastic hematologic changes including macrocytosis, throm
pelger-huet neutrophils in two case reports. Neither had folate or vitamin B12 deficiencies. The patients i
48-year-old female on valproic acid 6000 mg/day for 3 years for refractory bipolar disorder, with a serum 
of 95.4 mcg/mL, and a 2-year-old female with congenital anomalies and seizure disorder on valproic acid
(duration unknown), with a serum level of 125 mcg/mL. Hematology profiles improved in both cases with
(Fawcett, 1997; Hongeng et al, 1997). 
b)  In a cohort study involving 29,357 recipients of anticonvulsive therapy (receiving 684,706 prescription
drugs, one being valproate), serious blood dyscrasias were rarely found in these patients. Among the 4 d
appear different. An overall rate of blood dyscrasias was reported to be 3 to 4 per 100,000 prescriptions 
(Blackburn et al, 1998). 

 
3.3.5.A.6   Myelosuppression 

a)  Valproate-associated dysmyelopoiesis was reported in a 62-year-old man and in a 62-year-old woma
received valproate 200 mg twice a day for seizure control. Two weeks later he developed a mild pancyto
bone marrow aspirate showed mild dysmyelopoiesis. His blood cell counts normalized 12 days after disc
valproate. The woman had received valproate 1500 mg/day for 10 years and developed a mild, persisten
thrombocytopenia. Following an increase in dosage to 1500 mg twice a day her valproate concentration 
therapeutic level to 1447 mcmol/L (therapeutic range, 347 to 693 mcmol/L). Severe pancytopenia occurr
and a diagnosis of dysmyelopoiesis was made following examination of her bone marrow aspirate. She w
carbamazepine and her blood counts normalized in 6 weeks (So & Wong, 2002). 
b)  Valproic acid therapy resulted in myelodysplastic hematologic changes including macrocytosis, throm
Pelger-Huet neutrophils in two case reports. Neither had folate or B12 deficiencies. The patients involved
old female on valproic acid 6000 mg/day for 3 years for refractory bipolar disorder, with a serum valproic 
mcg/mL; and a 2-year-old female with congenital anomalies and seizure disorder on valproic acid 90 mg
unknown), with a serum level of 125 mcg/mL. Hematology profiles improved in both cases with valproic a
reduction (Fawcett, 1997; Hongeng et al, 1997). 
c)  In a study of 1,251 hospitalized patients receiving valproate therapy, 6 developed moderate to severe
less than 4000/mm(3)); 2 of these patients were also taking carbamazepine (Tohen et al, 1995). 

 
3.3.5.A.7   Neutropenia 

a)  In a case report, valproic acid use was associated with severe neutropenia that resolved after drug di
56-year-old female was hospitalized for seizure activity secondary to a superior frontoparietal cortex absc
initially treated with phenytoin, however it was replaced with valproic acid due to an adverse reaction. Va
titrated to a dose of 500 mg 3 times daily. Concomitant medications included ceftriaxone and metronidaz
absolute neutrophil count (ANC) prior to the administration of valproic acid was 2064 cells/mm(3). Two d
patient's ANC decreased to 735 cells/mm(3). The following day the ceftriaxone was discontinued and lev
started. On day 4 of valproic acid use the ANC dropped to 56 cells/mm(3) despite a dose of filgrastim. Th
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was then discontinued. The next day, the ANC dropped to its nadir of 47 cells/mm(3) and the patient rece
of filgrastim. From that point forward the ANC continued to rise and the neutropenia resolved (Vesta & M

 
3.3.5.A.8   Pancytopenia 

a)  Pancytopenia occurred in a 65-year-old man taking valproate 1000 mg daily for bipolar mood disorde
of therapy his WBC count was 6.8, RBC count was 4.52 and platelets (PLT) were 160. He then started ta
750 mg daily. At 10 weeks of treatment his hematological values were: WBC 4.7, RBC 4.21, PLT 137. H
increased to 1000 mg daily and at 14 weeks the hematologic values were: WBC 3.5, RBC 4.18, PLT 132
valproate was discontinued, the indices were: WBC 3.2, RBC 3.83, and PLT 106. The pancytopenia app
related and reversible, disappearing on the valproate was stopped (Oluboka et al, 2000). 
b)  Fatal pancytopenia developed in a 3-year-old child administered high-dose valproate therapy (Rajant

 
3.3.5.A.9   Protein C deficiency disease 

a)  Protein C deficiency may be associated with use of valproic acid, based on a comparison of children 
(n=20) and those using other anticonvulsants (n=20), such as carbamazepine, phenytoin, and lamotrigin
group, 19 of 20 children had normal values for coagulation proteins (protein C antigen, protein C function
protein S free, antithrombin). In the valproic acid group, 45% (9 of 20) had abnormally low values for prot
(p=0.001 compared with other anticonvulsant group), and 40% (8 of 20) had abnormally low values for p
(p=0.002). The authors decided to investigate a potential relationship between valproic acid and protein C
a stroke occurred in an 18-month-old child being treated with valproic acid for a seizure disorder. Ruling 
which might have caused the child's stroke (a stroke seemingly consistent with ischemic injury) led to a f
abnormally low protein C and related low anticoagulation activity seemed to be the most plausible cause
(Gruppo et al, 2000). 

 
3.3.5.A.10   Pure red cell aplasia 

a)  Pure red cell aplasia has been associated with sodium valproate therapy. A case of pure red cell apla
9-year-old girl following sodium valproate therapy with 200 mg three times a day for a period of 6 months
previously, the girl had an attack of measles followed immediately by severe chicken pox. It has been su
infective episodes may have sensitized the patient to a potentially hematotoxic drug (valproic acid) that h
been well tolerated. Within one month of drug withdrawal regeneration of bone marrow erythroid precurs
The patient was rechallenged with sodium valproate 200 mg 3 times daily. Within 6 weeks there was evid
aplasia, and the drug was withdrawn. Over the next 6 weeks, the child improved, and red cell aplasia res
(MacDougall, 1982). 

 
3.3.5.A.11   Thrombocytopenia 

a)  Summary 
1)  The most common hematologic abnormality with valproic acid is thrombocytopenia, possibly rela
autoimmune mechanism (Rimmer & Richens, 1985f; Covanis et al, 1982; Barr et al, 1982). The incid
induced thrombocytopenia has been reported to vary from 1% to 30% (Allarakhia et al, 1996a; Hoffm
al, 1982; Morris et al, 1981; Smith & Boots, 1980). The rate of occurrence of thrombocytopenia amo
was nearly double that among younger patients (Conley et al, 2001). The risk of thrombocytopenia i
increasing doses of valproic acid and with coadministration of aspirin (Conley et al, 2001). The risk is
total valproate plasma trough levels above 110 mcg/mL in females and 135 mcg/mL in males (Prod 
Tablets, 2002a). Nadir platelet counts after valproate administration ranged from 15,000/mm(3) to 85
the time course was variable. A thrombocytopenia rate of 1.6 per 100,000 valproic acid prescriptions
reported by the United Kingdom Department of Health's General Practice Research Database with 5
6465 valproic acid recipients (Blackburn et al, 1998). Valproate-induced thrombocytopenia may be t
related. Platelet aggregation inhibition has also been described (Rimmer & Richens, 1985f; Prod Info
Tablets, 2002a). 

b)  In a double-blind, concentration-response clinical trial using valproic acid as monotherapy, high conce
acid (n=96, target level 80 to 150 mcg/mL) caused thrombocytopenia (platelet count of less than 75,000 
patients (31%) versus 0 patients in those assigned to low concentration valproic acid (n=47, target range
mcg/mL). Although none of the patients were symptomatic, 12 patients were withdrawn for this adverse e
al, 1997c). 
c)  The effects of valproate in 30 patients ranging in age from 26 years to 76 years were studied. Patients
valproate doses of 1200 mg to 3000 mg. No other anticonvulsants were administered. Following valproat
significant reductions in platelet counts of 49,000/mm(3) from baseline was reported with moderate dose
1700 mg) and a reduction of 69,000/mm(3) was reported with high doses (2100 mg to 3000 mg). Platelet
reduced to the lower limit of normal in 10 patients. All patients were asymptomatic. After discontinuation 
platelet counts returned to baseline within 4 to 12 days (Neophytides et al, 1979). 
d)  Children receiving valproic acid had lower platelet counts as compared to control subjects. Patients re
acid mean dose of 20 mg/kg and mean level of 60 mcg/mL. After 6 months of therapy, children receiving
(n=20) had significantly lower platelet counts than age-matched controls (n=15) (194,000/mcL versus 29
than 0.01). Platelet counts were significantly correlated with dose (r=-0.49, p less than 0.05) and plasma 
0.52, p less than 0.01). Decreased platelet aggregation and ATP release impairment was also noted in th
group. Discontinuation of valproic acid was not necessary since the decreases were not clinically importa
1999). 
e)  The incidence of thrombocytopenia (defined as a platelet count of less than 200,000/mm(3)) in childre
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Serum valproic acid concentrations of greater than 90 mcg/mL and older adolescent age (16 to 21 years
predictive of thrombocytopenia. The degree of thrombocytopenia was mild; the authors concluded that th
thrombocytopenia with valproic acid therapy is low and that drug discontinuation is not necessary in the m
(Allarakhia et al, 1996). 
f)  A one-year prospective study of 45 children (median age of 6 years) was conducted in which the incid
induced thrombocytopenia was evaluated. Twelve patients also received treatment with other anticonvul
cases of thrombocytopenia (defined as a platelet count less than 150,000/mm(3) occurring 3 to 8 months
of valproate) were noted that were reported to be transient and self-limited. In 82% of cases, thrombocyto
associated with an increase in platelet-associated IgG antibodies. There was an inverse relationship in th
and the serum concentration of platelet-associated IgG antibody. There was not a significant difference b
serum concentrations in patients with or without thrombocytopenia. It was concluded that immune-media
thrombocytopenia may be common, but appears to be transient and self-limited despite continuations of 
(Barr et al, 1982). 
g)  A case of thrombocytopenia-induced fatal pulmonary hemorrhage was reported in a 30-year-old fema
valproate monotherapy. Its been suggested that viral infections may be associated with thrombocytopeni
receiving valproate therapy (Sleiman et al, 2000). 

 
3.3.5.A.12   Thrombocytopenia, Dose-related 

a)  Incidence: 1% to 27% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During clinical trials of patients with epilepsy, thrombocytopenia (at least 1 platelet value of 75 x 10(9)
reported in 27% (34/126) of patients receiving valproate monotherapy at approximately 50 mg/kg/day. Pl
returned to normal in all patients regardless of whether the drug was withdrawn or continued. Higher tota
concentrations (110 mcg/mL or greater in females and 135 mcg/mL or greater in males) were significantl
thrombocytopenia occurrence. Monitoring of platelet counts and coagulation is recommended prior to va
and at periodic intervals during therapy (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
c)  During a clinical trial of valproate monotherapy for complex partial seizures, thrombocytopenia was re
patients receiving high-dose valproate (n=131) compared with 1% of patients receiving low-dose valproa
many cases, causality could not be determined as patients were being titrated off another antiepilepsy dr
part of the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.5.A.13   von Willebrand factor inhibitor disorder 

a)  Below-normal levels of von Willebrand factor activity was observed in 6 of 29 (21%) children who had
valproic acid for at least 6 months for treatment of epilepsy. The 6 children were regarded as having "acq
Willebrand's Disease." No correlation was found between von Willebrand factor activity and dose or bloo
acid or duration of therapy. The authors cautioned that when surgery is necessary, factor VIII von Willebr
concentrations should be supplemented (Serdaroglu et al, 2002). 

 
3.3.5.B   Divalproex Sodium 

Ecchymosis 

Thrombocytopenia, Dose-related 

 
3.3.5.B.1   Ecchymosis 

a)  Incidence: 4% to 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Ecchymosis was reported in 5% of patients receiving high-dose divalproex sodium (n=131) compared
patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seiz
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.5.B.2   Thrombocytopenia, Dose-related 

a)  Incidence: 1% to 27% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  During clinical trials of patients with epilepsy, thrombocytopenia (at least 1 platelet value of 75 x 10(9)
reported in 27% (34/126) of patients receiving divalproex sodium monotherapy at approximately 50 mg/k
counts returned to normal in all patients regardless of whether the drug was withdrawn or continued. Hig
concentrations (110 mcg/mL or greater in females and 135 mcg/mL or greater in males) were significantl
thrombocytopenia occurrence. Monitoring of platelet counts and coagulation is recommended prior to div
initiation and at periodic intervals during therapy, especially prior to planned surgery. Drug discontinuatio
reduction is recommended if patient experiences hemorrhage, bruising, or a hemostasis/coagulation diso
divalproex sodium therapy (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 
c)  Thrombocytopenia was reported in 24% of patients receiving high-dose divalproex sodium (n=131) co
of patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial s
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 
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3.3.6   Hepatic Effects 

Valproic Acid 

Divalproex Sodium 

 
3.3.6.A   Valproic Acid 

ALT (SGPT) level raised 

AST/SGOT level raised 

Hepatitis 

Hepatotoxicity 

Increased liver function test 

Liver failure 

 
3.3.6.A.1   ALT (SGPT) level raised 

a)  Incidence: 1% to less than 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Increased SGPT was reported in more than 1% but less than 5% of patients receiving valproate durin
(n=202) and during monotherapy treatment of complex partial seizures (n=265). In many cases, causality
attributed to valproate alone, as patients were titrated off of another antiepilepsy drug during the first part
monotherapy trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.6.A.2   AST/SGOT level raised 

a)  Incidence: 1% to less than 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Increased SGOT was reported in more than 1% but less than 5% of patients receiving valproate durin
(n=202) and during monotherapy treatment of complex partial seizures (n=265). In many cases, causality
attributed to valproate alone, as patients were titrated off of another antiepilepsy drug during the first part
monotherapy trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.6.A.3   Hepatitis 

a)  An 8-year-old boy taking valproate 40 mg/kg daily for epilepsy died from a normally benign viral hepa
acquired from his sister. The boy presented with jaundice, decreased consciousness, lethargy, hyperamm
increased valproate level. Despite aggressive medical treatment and discontinuation of the valproate the
liver enzymes decreased while his bilirubin level and bleeding time increased and the patient died 12 day
to the hospital. The authors postulate that the additive hepatotoxicity associated with the increased valpr
have contributed to the development of fulminant liver failure and death in this patient (Fayad et al, 2000)

 
3.3.6.A.4   Hepatotoxicity 

a)  Fatal hepatotoxicity is reported in 1/800 children under the age of 2 years following antiepileptic thera
acid. It is suggested that valproic acid may induce a carnitine deficiency in young children and result in n
symptoms of deficiency, hepatotoxicity, and hyperammonemia. Carnitine supplementation may help prev
hepatotoxicity (Raskind & El-Chaar, 2000). 
b)  A 52-year-old male with no known risk factors developed fulminant hepatotoxicity that progressed to m
while taking valproic acid 500 mg twice daily for migraine prophylaxis. He presented with altered mental s
jaundice and anuria. An exhaustive diagnostic work-up failed to reveal an etiology. The patient had assoc
as well as acute tubular necrosis with renal failure and rhabdomyolysis. He fully recovered after 16 days 
and supportive care (Pinkston & Walker, 1997). 
c)  One study indicated that the greatest risk of fatal hepatotoxicity occurred in children between the ages
who were receiving multiple anticonvulsant therapy. The incidence of fatal hepatotoxicity in this group wa
greater than the overall incidence of fatal hepatotoxicity of 1/10,000). The incidence of fatal hepatotoxicit
age group was 1/7000. No hepatic fatalities were described in patients over the age of 10 years who rece
as monotherapy. The risk of fatal hepatotoxic reactions in children over the age of 2 years receiving poly
considerably lower (1/12,000), with the risk of fatal hepatic dysfunction in patients above 2 years of age r
acid as monotherapy being 1/45,000. Thus, the risk of fatal hepatic reactions appears to be greatest in v
(0 to 2 years of age) and declines significantly with age (Dreifuss et al, 1987). 
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3.3.6.A.5   Increased liver function test 
a)  Summary 

1)  Elevated liver enzymes have been reported following chronic administration of valproate (Lewis, 
Wilder, 1979a; Gerber et al, 1979; Addison & Gordon, 1980; Coulter & Allen, 1981; Rawat et al, 198
elevations in transaminases (aspartate aminotransferase (AST; SGOT) and alanine aminotransferas
and lactate dehydrogenase are frequently seen and are dose-related. Increased serum bilirubin and
function tests may also be seen. These may reflect a more serious problem. It is speculated that val
normally toxic substance, but in the presence of metabolic abnormalities such as an inborn error of m
administration with other drugs, it may become toxic (Rimmer & Richens, 1985f). 

 
3.3.6.A.6   Liver failure 

a)  Serious hepatotoxicity and hepatic failure have been reported in patients receiving valproic acid and i
usually in the first 6 months of treatment. Serious or fatal hepatic toxicity may be preceded by symptoms
lethargy, anorexia, malaise, facial edema, weakness, or loss of seizure control (in epileptic patients). Mo
function tests should be initiated prior to therapy and at frequent intervals during treatment, mainly during
months. However, abnormal serum biochemistry may not be present in all cases. Children under the age
increased risk of developing hepatotoxicity, especially if they are taking multiple anticonvulsants, have co
disorders, have severe seizure disorders accompanied by mental retardation, or have organic brain disea
dysfunction has progressed in some cases, even with the discontinuation of drug (Prod Info STAVZOR(R
oral capsules, 2008). 
b)  A case of fulminant liver failure induced by valproate therapy was reported in a 39-year-old woman w
bilateral ptosis and chronic progressive external ophthalmoplegia (CPEO). The patient developed fulmina
months after she was treated with valproate for status epilepticus and died due to multiorgan failure and 
syndrome. The patient's 2 siblings also had congenital bilateral ptosis and CPEO, a typical sign of mitoch
cytopathies, but none of them had any previous signs of liver disease. This report suggested that mitoch
should be considered a risk factor for valproate-induced liver failure and should be excluded before valpr
(Krahenbuhl et al, 2000). 
c)  It is speculated that valproic acid is not a normally toxic substance, but in the presence of metabolic a
as an inborn error of metabolism or administration with other drugs, it may become toxic (Rimmer & Rich
one case, medium chain acyl-CoA dehydrogenase deficiency, resulting in abnormal fatty acid beta-oxida
in a 10-year-old male who died of liver failure 3 months after valproic acid initiation (Njolstad et al, 1997).
d)  In one report, hepatic failure occurred in a 15-year-old boy following approximately 5 years of valproic
epilepsy. The patient had also been receiving phenytoin and phenobarbital. The patient developed cereb
in a 24-hour period. These data suggest that hepatic failure secondary to valproic acid can also occur aft
therapy (van Egmond et al, 1987). 
e)  Acute hepatic failure resulting in fatality in 2 children (5 years and 11.5 years) following 650 mg daily f
months and 250 mg to 1000 mg daily over approximately 7 weeks (with other anticonvulsants), respectiv
described. Autopsy revealed mixed toxic cholestatic hepatitis with diffuse hepatocellular injury which term
centrolobular microvesicular fatty changes and submassive necrosis. The site of injury appeared to be bi
apparatus, canaliculi and ducts of Hering (Suchy et al, 1979). 

 
3.3.6.B   Divalproex Sodium 

ALT (SGPT) level raised 

AST/SGOT level raised 

Liver failure 

 
3.3.6.B.1   ALT (SGPT) level raised 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Increased SGPT was reported in more than 1% but less than 5% of patients receiving divalproex sod
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.6.B.2   AST/SGOT level raised 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Increased SGOT was reported in more than 1% but less than 5% of patients receiving divalproex sod
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.6.B.3   Liver failure 

a)  Serious hepatotoxicity and hepatic failure have been reported in patients receiving valproic acid and i
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usually in the first 6 months of treatment. Serious or fatal hepatic toxicity may be preceded by symptoms
lethargy, anorexia, malaise, facial edema, weakness, or loss of seizure control (in epileptic patients). Mo
function tests should be initiated prior to therapy and at frequent intervals during treatment, mainly during
months. However, abnormal serum biochemistry may not be present in all cases. Children under the age
increased risk of developing hepatotoxicity, especially if they are taking multiple anticonvulsants, have co
disorders, have severe seizure disorders accompanied by mental retardation, or have organic brain disea
dysfunction has progressed in some cases, even with the discontinuation of drug (Prod Info DEPAKOTE
capsules, 2008). 

 
3.3.7   Immunologic Effects 

Valproic Acid 

Divalproex Sodium 

 
3.3.7.A   Valproic Acid 

HIV infection, Progression 

Immune hypersensitivity reaction 

Immunology finding 

Systemic lupus erythematosus 

 
3.3.7.A.1   HIV infection, Progression 

a)  Valproate therapy may reduce intracellular levels of glutathione and inhibit activity of glutathione redu
red blood cells. There may be a link between intracellular levels of glutathione and the progression of hu
immunodeficiency virus (HIV) disease. Decreased glutathione levels may activate the replication of HIV. 
with cell lines infected with HIV showed the addition of valproate increased viral expression and replicatio
drug concentrations (Hardy & Nardacci, 1999). 

 
3.3.7.A.2   Immune hypersensitivity reaction 

a)  Incidence: rare (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Multiorgan hypersensitivity reactions (eg, fever and rash associate with other organ system involveme
rarely reported between 1 and 40 days following initiation of valproate therapy in both adult and pediatric
reactions have led to hospitalization and at least one death. If a hypersensitivity reaction occurs, disconti
therapy and begin an alternative treatment (Prod Info STAVZOR(R) delayed release oral capsules, 2008
c)  A 6-year-old boy developed hypersensitivity syndrome after receiving valproic acid for about 1.5 mont
ethosuximide for 1 month. Both drugs were in the therapeutic range. He developed a diffuse morbilliform
edema of the face, high fever, and enlarged lymph nodes. He also had a leukocytosis, eosinophilia, lymp
monocytosis, and stimulated lymphocytes. Liver enzymes were also slightly elevated. Since the authors 
infections may contribute to the pathogenesis of hypersensitivity, the child was tested for reactivation of h
6. Titers were significantly increased within 15 days. Patch testing revealed hypersensitivity to both valpr
ethosuximide (Conilleau et al, 1999). 

 
3.3.7.A.3   Immunology finding 

a)  IgA deficiency was reported in 29% of 41 epileptic patients receiving 1 or more anticonvulsants (valpr
phenytoin, phenobarbital, carbamazepine) was reported. Patients receiving valproate sodium exhibited s
mean IgA levels than nonusers of valproate sodium (Joubert et al, 1977). 

 
3.3.7.A.4   Systemic lupus erythematosus 

a)  A case of systemic lupus erythematosus, marked by increased antihistone antibody level, arthralgias,
weakness, fatigue and fever, was reported in a 30-year-old female epileptic patient after 1 year of treatm
acid. The laboratory and clinical symptoms disappeared after discontinuation of valproic acid (Gigli et al, 
See Drug Consult reference: DRUG-INDUCED SYSTEMIC LUPUS ERYTHEMATOSUS 

 
3.3.7.B   Divalproex Sodium 

 
3.3.7.B.1   Immune hypersensitivity reaction 

a)  Incidence: rare (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Multi-organ hypersensitivity reactions (eg, fever and rash associate with other organ system involvem
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rarely reported between 1 and 40 days following initiation of valproate therapy in both adult and pediatric
reactions have led to hospitalization and at least one death. If a hypersensitivity reaction occurs, disconti
therapy and begin an alternative treatment (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.8   Musculoskeletal Effects 

Valproic Acid 

Divalproex Sodium 

 
3.3.8.A   Valproic Acid 

Asthenia 

Backache 

Osteomalacia 

Secondary myopathy 

 
3.3.8.A.1   Asthenia 

a)  Incidence: 10% to 27% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During two clinical trials of valproate treatment of manic episodes associated with bipolar disorder, as
reported in 10% of patients receiving valproate (n=89) compared with 7% of patients receiving placebo (n
STAVZOR(R) delayed release oral capsules, 2008). 
c)  Asthenia was reported in 20% of migraine patients receiving valproate (n=202) compared with 9% of 
placebo (n=81) during two clinical trials and their long-term extension (Prod Info STAVZOR(R) delayed re
capsules, 2008). 
d)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
asthenia was reported in 27% of patients receiving valproate (n=77) compared with 7% of patients receiv
(n=70). In most cases, causality could not be determined as patients also received other antiepilepsy dru
with valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
e)  During a clinical trial of valproate monotherapy for complex partial seizures, asthenia was reported in 
receiving high-dose valproate (n=131) compared with 10% of patients receiving low-dose valproate (n=1
cases, causality could not be determined as patients were being titrated off another antiepilepsy drug du
the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.8.A.2   Backache 

a)  Incidence: 8% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Back pain was reported in 8% of migraine patients receiving valproate (n=202) compared with 6% of 
placebo (n=81) during two clinical trials and their long-term extension (Prod Info STAVZOR(R) delayed re
capsules, 2008). 

 
3.3.8.A.3   Osteomalacia 

a)  A 2-year cross-sectional and retrospective study concluded that lumbar spine bone mineral density va
significantly reduced in prepubertal children treated with valproic acid and carbamazepine compared to c
children treated with antiepileptics (valproic acid: 17 boys, 16 girls; mean age 8.8 +/- 2 years; carbamaze
girls; mean age 9.7 +/-1.6 years) were compared to age- and sex-matched controls (13 boys, 9 girls; me
years). Patients were ambulatory with normal activity and had adequate nutritional intake, which exclude
could reduce BMD or biochemical markers of bone turnover. Mean length of treatment was 33.72 +/- 15 
acid and 35.52 +/- 12.84 months for carbamazepine. Mean BMD z-scores at lumbar spine were -1.28 +/-
acid, -1.69 +/- 0.85 for carbamazepine, and -0.23 +/- 0.87 for the control group. Differences in serum insu
factor (IGF)-I and IGF binding protein (IGFBP)-3 levels, which affect bone metabolism and BMD, betwee
receiving antiepileptics compared to controls were not significant (Kumandas et al, 2006). 

 
3.3.8.A.4   Secondary myopathy 

a)  A 4-year-old male child developed myopathy with symptoms of progressive weakness in all limbs 16 
starting valproate sodium for epilepsy. Over 1 year the valproate sodium dose was gradually increased fr
40 mg/kg. Four months after starting on 40 mg/kg, he developed lower limb weakness resulting in difficu
jumping, climbing up stairs, and standing from a sitting position. Examination revealed weakness in prox
muscles of all four limbs (more pronounced in the lower limbs), lordosis, a waddling gait, and normal sen
tendon reflexes. No hypertrophy or atrophy was noted. Serum valproate and creatinine phosphokinase c
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were within normal limits. The findings on electromyogram (EMG) were suggestive of myopathy. Plasma
was below normal at 16 mcmol/L (normal, 20 to 43 mcmol/L). Valproate-induced-myopathy secondary to
deficiency was suspected. Carbamazepine replaced valproate and L-carnitine 100 mg/kg/day was initiate
there was improvement and within 2 months complete recovery. Complete recovery was further demons
months later (Kasturi & Sawant, 2005). 
b)  Chronic therapeutic use of valproic acid in young children may cause a carnitine deficiency resulting i
symptoms of lethargy, weakness or hypotonia, hepatotoxicity, and hyperammonemia. An incidence of fat
children under the age of two years of 1/800 has been reported (Raskind & El-Chaar, 2000). An inverse 
found between plasma carnitine concentrations and the dosage of valproic acid, and between plasma ca
ammonia values (Ohtani et al, 1982). 
c)  The syndrome known as MELAS, including mitochondrial myopathy, encephalopathy, lactic acidosis a
episodes, was precipitated by valproic acid therapy in a 12-year-old male. Signs and symptoms included
exacerbation, hemiparesis, hypotonia, elevated deproteinized blood lactate and pyruvate, and brain infar
was found to have a point mutation in mitochondrial DNA. He stabilized upon valproic acid withdrawal (La

 
3.3.8.B   Divalproex Sodium 

Arthralgia 

Backache 

Generalized myasthenia 

Myalgia 

 
3.3.8.B.1   Arthralgia 

a)  Incidence: 1% to 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Arthralgia was reported in more than 1% but less than 5% of patients receiving divalproex sodium (n=
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.8.B.2   Backache 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Back pain was reported in more than 1% but less than 5% of patients receiving divalproex sodium (n=
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.8.B.3   Generalized myasthenia 

a)  Incidence: 1% to 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Myasthenia was reported in more than 1% but less than 5% of patients receiving divalproex sodium (
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.8.B.4   Myalgia 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Myalgia was reported in more than 1% but less than 5% of patients receiving divalproex sodium (n=3
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.9   Neurologic Effects 

Valproic Acid 

Divalproex Sodium 

 
3.3.9.A   Valproic Acid 

Abnormal behavior 
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Amnesia 

Ataxia 

Cerebral atrophy 

Coma, Hyperammonemia-induced 

Dementia 

Demyelinating disease of central nervous system 

Dizziness 

Extrapyramidal disease 

Feeling nervous 

Headache 

Hyperammonemic encephalopathy 

Insomnia 

Paresthesia 

Seizure 

Somnolence 

Tremor 

 
3.3.9.A.1   Abnormal behavior 

a)  Behavioral changes were seen in 56 out of 88 pediatric patients receiving sodium valproate monother
included irritability, longer and deeper sleep, superficial sleep, hyperactivity, increased alertness, lassitud
increased sociability, calmness, increased sadness, happiness, and aggression. It was emphasized that 
reactions with valproic acid were as frequent as depressive effects (Herranz et al, 1984b). 

 
3.3.9.A.2   Amnesia 

a)  Incidence: 4% to 7% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial of valproate monotherapy for complex partial seizures, amnesia was reported in 
receiving high-dose valproate (n=131) compared with 4% of patients receiving low-dose valproate (n=13
causality could not be determined as patients were being titrated off another antiepilepsy drug during the
trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.9.A.3   Ataxia 

a)  Incidence: 8% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
was reported in 8% of patients receiving valproate (n=77) compared with 1% of patients receiving placeb
cases, causality could not be determined as patients also received other antiepilepsy drugs concurrently 
(Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.9.A.4   Cerebral atrophy 

a)  In a series of 16 patients treated with valproate in whom cranial computer tomography (CT) were perf
demonstrated new or progressive cerebral atrophy. The atrophy improved in the two patients in whom cr
repeated after valproate was discontinued (Armon et al, 1996). 

 
3.3.9.A.5   Coma, Hyperammonemia-induced 

a)  A 56-year-old woman experienced life-threatening hyperammonemic coma following a moderate dosa
divalproex sodium. The patient had been poorly controlled while receiving divalproex sodium for 6 years 
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phenobarbital, phenytoin, carbamazepine, and gabapentin. The divalproex sodium dose was increased f
to 2500 mg/day, and the phenobarbital, phenytoin, carbamazepine and gabapentin were slowly discontin
initially presented with a 3-hour period of unresponsiveness on divalproex sodium monotherapy. Her am
mcg/dL (reference range 22 to 78). The divalproex sodium dose was increased to 3000 mg/day. The pat
after 10 hours of the dose escalation. Her venous ammonia level was 921 mcg/dL, and the arterial ammo
mcg/dL (reference range 22 to 78). Possible causes of hyperammonemia and coma were excluded by ev
gastrointestinal bleeding or portosystemic shunt and other metabolic, toxic, and structural factors respect
divalproex sodium was discontinued and within 48 hours, the ammonia level normalized to 69 mcg/dL an
regained consciousness. A possible urea enzyme deficiency may have contributed to the development o
hyperammonemic coma. The Naranjo probability scale conducted stated that the causal relationship betw
and hyperammonemic coma was probable (Cuturic, 2005). 

 
3.3.9.A.6   Dementia 

a)  Long-term therapy with valproic acid was associated with the occurrence of a reversible dementia in a
with epilepsy. Withdrawal of the drug resulted in dramatic improvement in memory and other tasks of inte
It is suggested that valproic acid may induce a dementia-like syndrome via either a direct toxic central ne
(CNS) effect, a paradoxical epileptogenic effect, or an indirect CNS effect via production of hyperammon
Cohen, 1986). 

 
3.3.9.A.7   Demyelinating disease of central nervous system 

a)  A 23-year-old male with fulminant demyelinating disease experienced an acute progression after an e
valproate-induced hyperammonemic encephalopathy. He had been experiencing uncontrolled seizures w
phenytoin and phenobarbital when valproic acid 500 mg twice daily was added to his regimen. After 3 da
progressively lethargic and was eventually unresponsive. His venous ammonia level was 524 mcmol/L (n
mcmol/L) with normal liver enzymes. Serum carnitine levels were also low. After 15 days, a repeat crania
extensive progression of his demyelinating disease. He expired 3 weeks thereafter. The authors specula
hyperammonemia may have exacerbated his disease. They conclude that valproic acid should be avoide
of seizures in patients with demyelinating disease (Blindauer et al, 1998). 

 
3.3.9.A.8   Dizziness 

a)  Incidence: 12% to 25% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial of valproate monotherapy for complex partial seizures, dizziness was reported in
receiving high-dose valproate (n=131) compared with 13% of patients receiving low-dose valproate (n=1
cases, causality could not be determined as patients were being titrated off another antiepilepsy drug du
the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
c)  During two clinical trials of valproate treatment of manic episodes associated with bipolar disorder, diz
reported in 12% of patients receiving valproate (n=89) compared with 4% of patients receiving placebo (n
STAVZOR(R) delayed release oral capsules, 2008). 
d)  Dizziness was reported in 12% of migraine patients receiving valproate (n=202) compared with 6% of
placebo (n=81) during two clinical trials and their long-term extension (Prod Info STAVZOR(R) delayed re
capsules, 2008). 
e)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
dizziness was reported in 25% of patients receiving valproate (n=77) compared with 13% of patients rece
(n=70). In most cases, causality could not be determined as patients also received other antiepilepsy dru
with valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.9.A.9   Extrapyramidal disease 

a)  Summary 
1)  A 77-year-old man, with a diagnosis of dementia of the Alzheimer's type, developed an acute Pa
movement disorder 1 week after starting valproate therapy. This man, who had no prior history of m
was started on valproate due to an increase in aggressive and violent behaviors. The valproate dose
increased to 300 mg per day over one week and resulted in a serum level of 11 mcg/mL. At this time
experienced resting tremors, rigidity, gait disturbance, and bradykinesis and his Unified Parkinson's 
Scale (UPDRS) score increased from 18 to 59. Valproate was discontinued 2 weeks later when ther
lessening in the Parkinsonian symptoms. Movement disorder signs gradually resolved following disc
valproate (Iijima, 2002). 
2)  Parkinson's syndrome has been associated with chronic valproate therapy. In a series of 36 patie
valproate, 27 (75%) had clinical evidence of Parkinsonism (Armon et al, 1996). Of these patients 19 
of instability, 16 (44%) reported tremor, 30 (80%) demonstrated cognitive impairment, 22 (62%) had 
(55%) had abulia and 16 (44%) had upper motor neuron signs (Armon et al, 1996). Most patients im
valproate was discontinued. An extrapyramidal syndrome, unresponsive to antiparkinson medication
developed in a 52-year-old man with schizophrenia who was given sodium valproate 1 to 2 g/day (La

 
3.3.9.A.10   Feeling nervous 

a)  Incidence: 7% to 11% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial of valproate monotherapy for complex partial seizures, nervousness was reporte
patients receiving high-dose valproate (n=131) compared with 7% of patients receiving low-dose valproa
many cases, causality could not be determined as patients were being titrated off another antiepilepsy dr
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part of the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
 
3.3.9.A.11   Headache 

a)  Incidence: 5% to 31% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
headache was reported in 31% of patients receiving valproate (n=77) compared with 21% of patients rec
(n=70). In most cases, causality could not be determined as patients also received other antiepilepsy dru
with valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
c)  During a clinical trial of valproate monotherapy for complex partial seizures, headache was the only a
reported in at least 5% of patients receiving high-dose (n=131) valproate and occurring at an equal or gre
patients receiving low-dose valproate (n=134). In many cases, causality could not be determined as patie
titrated off another antiepilepsy drug during the first part of the trial (Prod Info STAVZOR(R) delayed rele
2008). 

 
3.3.9.A.12   Hyperammonemic encephalopathy 

a)  Hyperammonemic encephalopathy, sometimes fatal, has been reported with valproic acid use in patie
cycle disorders (particularly ornithine transcarbamylase deficiency) and in patients receiving concomitant
Patients who develop symptoms of hyperammonemic encephalopathy (unexplained lethargy and vomitin
changes) while receiving valproate therapy should receive prompt treatment (including discontinuation of
therapy) and be evaluated for underlying urea cyclic disorder. Most patients receiving concomitant topira
resolution of hyperammonemia upon discontinuation of either drug (Prod Info STAVZOR(R) delayed rele
2008). 
b)  An 88-year-old man developed hyperammonemia and worsening confusion two months after starting
four times a day for a presumed seizure disorder. His liver function tests were within normal limits except
concentration of 836 mcg/dL (reference range 19 to 60 mcg/dL). His trough valproate serum concentratio
His medication was changed to phenytoin 150 mg twice day and his confusion resolved. One week later 
was 63 mcmol/L (reference range 11 to 35 mcmol/L) and his phenytoin and valproate concentrations we
and less than 10 mcg/mL, respectively. He was inadvertently started on valproate again at the former do
days his ammonia concentration increased to 130 mcmol/L. He became confused and lethargic and his E
bilateral 5 to 7 hertz (Hz) slowing and abnormal, irregular 2-Hz to 3-Hz activity on the right. Valproate wa
his ammonia concentration decreased to 60 mcmol/L after 1 day and on the second day his confusion de
baseline (Feil et al, 2002). 
c)  Clinicians reported two adult cases of valproate-induced hyperammonemic encephalopathy, which oc
combination therapy including valproate and topiramate. The patients were a 32-year-old man who had l
epilepsy with complex partial and secondarily generalized seizures and a 37-year-old woman with focal e
right parietal angioma. Among the patient's symptoms were sudden somnolence, slurred speech, ataxia,
horizontal nystagmus, and nausea. One day after admission, the man was reacting only to strong stimuli
experienced 2 secondarily generalized tonic-clonic seizures (the first time in 10 years for the woman). EE
revealed continuous generalized slowing for both. The patients had previously tolerated valproate in com
medications (phenobarbital, carbamazepine, lamotrigine). The encephalopathy occurred in both instance
and topiramate were given concurrently in a combination regimen. Both had serum levels of valproate be
therapeutic range (ie, 38 and 47 mcg/mL, respectively; therapeutic range, 50 to 100 mcg/mL) and elevat
ammonia concentrations (116 and 88 mcmol/L, respectively; normal range 11 to 60 mcmol/L). One patie
by discontinuation of valproate and the other, by withdrawal of topiramate. The authors suggested that to
increase ammonia levels by its inhibition of carbonic anhydrase and cerebral glutamine synthetase (Ham
d)  Ten days following initiation of valproic acid (10 mg/kg/day), a 51-year-old female presented with a ra
level of consciousness (Glasgow coma score 5/15). EEG showed triphasic waves consistent with hepatic
Serum valproic acid and liver enzyme levels were normal; blood arterial ammonia concentration was sign
(234 mcmol/L) 10 hours after presentation. Following discontinuation of valproic acid and administration 
her neurological condition improved within 18 hours (Borbath et al, 2000). 
e)  A 16-year-old girl with undiagnosed heterozygous ornithine transcarbamylase deficiency (OTC) devel
hyperammonemic encephalopathy after valproic acid therapy. OTC deficiency is an X-linked disorder wh
common inherited cause of hyperammonemia. The child was experiencing frequent seizures and had va
to her carbamazepine therapy. After 7 days, she became deeply somnolent. Her plasma ammonia level w
(normal less than 50 mcmol) with normal serum transaminases and fibrinogen. Valproic acid was discont
deficiency diagnosis was based on non-detectable serum citrulline and high urinary excretion of orotic ac
treated with a low-protein diet, sodium benzoate, sodium phenylbutyrate, and substitution of L-arginine. A
ammonia levels fell to 55 mcmol (Ochsner et al, 1998). 
f)  A 23-year-old male with fulminant demyelinating disease experienced an acute progression after an e
valproate-induced hyperammonemic encephalopathy. He had been experiencing uncontrolled seizures w
phenytoin and phenobarbital when valproic acid 500 mg twice daily was added to his regimen. After 3 da
progressively lethargic and was eventually unresponsive. His venous ammonia level was 524 mcmol/L (n
mcmol/L) with normal liver enzymes. Serum carnitine levels were also low. After 15 days, a repeat crania
extensive progression of his demyelinating disease. He expired 3 weeks thereafter. The authors specula
hyperammonemia may have exacerbated his disease. They conclude that valproic acid should be avoide
of seizures in patients with demyelinating disease (Blindauer et al, 1998). 
g)  A 31-year-old woman with systemic lupus erythematous and a seizure disorder treated with valproic a
developed fatal hyperammonemia. The woman had also been receiving aspirin 81 mg and cimetidine 40
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elevation in anti-cardiolipin-beta2-glycoprotein-1Ab. After 15 months of valproic acid therapy, she was dia
nephritis and treated with repeated steroid pulse therapy. This was ineffective and hemodialysis was inst
and finally coma developed and she was found to have a serum ammonia level of 500 mcmol/L. Despite 
her ammonia level continued to rise and she died of hyperammonemic encephalopathy (Ichikawa et al, 1

 
3.3.9.A.13   Insomnia 

a)  Incidence: 9% to 15% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial of valproate monotherapy for complex partial seizures, insomnia was reported in
receiving high-dose valproate (n=131) compared with 9% of patients receiving low-dose valproate (n=13
causality could not be determined as patients were being titrated off another antiepilepsy drug during the
trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.9.A.14   Paresthesia 

a)  Incidence: 1% to less than 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Paresthesia was reported in more than 1% but less than 5% of patients receiving valproate during pla
clinical trials of migraine and acute mania and during monotherapy treatment of complex partial seizures
causality could not be attributed to valproate alone in the complex partial seizures trial, as patients were 
another antiepilepsy drug during the first part of the study (Prod Info STAVZOR(R) delayed release oral c

 
3.3.9.A.15   Seizure 

a)  In 2 children, ages 5 and 10 years old, valproic acid therapy for infrequent absence seizures resulted 
deterioration to absence status with atonic generalized seizures, along with drop attacks in the younger c
experienced an increase in the frequency and duration of absences and progressive disorientation. The 
effects of valproic acid occurred at doses of 80 to 120 mg twice per day for the 5-year-old patient and 50
for the 10-year-old patient. After valproic acid administration was stopped, both patients experienced a d
absence frequency and duration (to pretreatment levels) along with a clearing of disorientation (Shahar e
b)  A 14-year-old boy receiving phenobarbital for tonic-clonic seizures presented with status epilepticus a
valproic acid added. Initially, tonic seizures occurred which increased after 13 days to status. Serum plas
of both valproic acid and phenobarbital were within the therapeutic range. Valproic acid was discontinued
a later date with similar results (Capocchi et al, 1998). 
c)  Increasing generalized spike and wave activity with increasing somnolence to the point of absence st
25-year-old woman after beginning valproic acid therapy. The woman suffered from multiple seizure type
generalized tonic-clonic, gelastic, absence, and drop attacks. She was being treated with carbamazepine
and fluphenazine. Valproic acid (maximum dose 2500 mg after 4 days) was added for hallucinations ass
frequent seizures. Spike and wave activity during wakefulness was noted to increase as the blood conce
acid increased. Her ammonia level also increased to 104 mcmol/L. Valproic acid was discontinued and la
started (Stecker & Kita, 1998). 
d)  A breakthrough seizure occurred in a 19-year-old epileptic girl following substitution of Depakene(R) c
generic form of valproic acid capsules. Re-initiation of Depakene(R) therapy resulted in no recurrence of 
months of follow-up (MacDonald, 1987). 

 
3.3.9.A.16   Somnolence 

a)  Incidence: 17% to 30% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  In a double-blinded study involving elderly patients with dementia (mean age of 83 years), the occurre
somnolence was significantly higher in the valproate arm (target dose of 20 mg/kg/day) compared with p
approximately half of the affected patients, somnolence was associated with reduced nutritional intake, w
baseline albumin concentration, lower valproate clearance, and higher BUN. When dosing elderly patien
recommended to increase doses more slowly and to monitor fluid and nutritional intake, dehydration, and
adverse reactions (including somnolence) on a regular basis. Consider dose reductions or discontinuatio
excessive somnolence or in patients with reduced fluid or nutritional intake (Prod Info STAVZOR(R) dela
capsules, 2008). 
c)  During a clinical trial of valproate monotherapy for complex partial seizures, somnolence was reported
patients receiving high-dose valproate (n=131) compared with 18% of patients receiving low-dose valpro
many cases, causality could not be determined as patients were being titrated off another antiepilepsy dr
part of the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
d)  During two clinical trials of valproate treatment of manic episodes associated with bipolar disorder, so
reported in 19% of patients receiving valproate (n=89) compared with 12% of patients receiving placebo 
STAVZOR(R) delayed release oral capsules, 2008). 
e)  Somnolence was reported in 17% of migraine patients receiving valproate (n=202) compared with 5%
receiving placebo (n=81) during two clinical trials and their long-term extension (Prod Info STAVZOR(R) 
oral capsules, 2008). 
f)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partial
somnolence was reported in 27% of patients receiving valproate (n=77) compared with 11% of patients r
(n=70). In most cases, causality could not be determined as patients also received other antiepilepsy dru
with valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
g)  Due to a higher risk of somnolence among the elderly, the valproate starting dose should be reduced 
adjustment should be conservative (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
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3.3.9.A.17   Tremor 
a)  Incidence: 9% to 57% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial of valproate monotherapy for complex partial seizures, tremor was reported in 57
receiving high-dose valproate (n=131) compared with 19% of patients receiving low-dose valproate (n=1
cases, causality could not be determined as patients were being titrated off another antiepilepsy drug du
the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
c)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
was reported in 25% of patients receiving valproate (n=77) compared with 6% of patients receiving place
cases, causality could not be determined as patients also received other antiepilepsy drugs concurrently 
(Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
d)  Tremor was reported in 9% of migraine patients receiving valproate (n=202) compared with 0% of pat
placebo (n=81) during two clinical trials and their long-term extension (Prod Info STAVZOR(R) delayed re
capsules, 2008). 
e)  In 28 consecutive valproic acid-treated patients (mean duration: 3.8 years, mean dose: 1259 mg), 3 h
parkinsonism, 15 had intentional tremor, and 16 had postural tremor. None of the patients with parkinson
levodopa (Nouzeilles et al, 1999). 
f)  In a double-blind, concentration-response clinical trial using valproic acid as monotherapy, high conce
acid (n=96, target level 80 to 150 mcg/mL) caused tremor in 61 patients (64%) versus 3 patients (6%) in 
low concentration valproic acid (n=47, target range of 25 to 50 mcg/mL) (Beydoun et al, 1997c). 
g)  The effects of propranolol, amantadine, diphenhydramine, benztropine, and cyproheptadine on valpro
patients were studied. Propranolol was clearly the most therapeutic. Amantadine was moderately effectiv
cyproheptadine, diphenhydramine and benztropine gave little or no relief (Karas et al, 1983). 

 
3.3.9.B   Divalproex Sodium 

Amnesia 

Asthenia 

Ataxia 

Dizziness 

Feeling nervous 

Headache 

Hyperammonemic encephalopathy 

Insomnia 

Nystagmus 

Paresthesia 

Somnolence 

Tremor 

 
3.3.9.B.1   Amnesia 

a)  Incidence: 4% to 7% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, amnesia was reported in 5% of pat
divalproex sodium (n=77) compared with 1% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 
c)  Amnesia was reported in 7% of patients receiving high-dose divalproex sodium (n=131) compared wi
receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seizures. In 
causality could not be attributed to divalproex alone, as patients were titrated off of another antiepilepsy d
first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.9.B.2   Asthenia 

a)  Incidence: 10% to 27% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 

Page 53 of 142MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.7, page 53

Case 3:09-cv-00080-TMB     Document 78-21      Filed 03/24/2010     Page 53 of 142



b)  In a clinical trial of adjunctive therapy for complex partial seizures, asthenia was reported in 27% of pa
divalproex sodium (n=77) compared with 7% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 
c)  Asthenia was reported in 21% of patients receiving high-dose divalproex sodium (n=131) compared w
patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seiz
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.9.B.3   Ataxia 

a)  Incidence: 8% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, ataxia was reported in 8% of patien
divalproex sodium (n=77) compared with 1% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 

 
3.3.9.B.4   Dizziness 

a)  Incidence: 13% to 25% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, dizziness was reported in 25% of p
divalproex sodium (n=77) compared with 13% of patients receiving placebo (n=70) (Prod Info DEPAKOT
capsules, 2008). 
c)  Dizziness was reported in 18% of patients receiving high-dose divalproex sodium (n=131) compared 
patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seiz
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.9.B.5   Feeling nervous 

a)  Incidence: 7% to 11% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Nervousness was reported in 11% of patients receiving high-dose divalproex sodium (n=131) compar
patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seiz
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.9.B.6   Headache 

a)  Incidence: 31% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, headache was reported in 31% of 
divalproex sodium (n=77) compared with 21% of patients receiving placebo (n=70) (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.9.B.7   Hyperammonemic encephalopathy 

a)  Hyperammonemic encephalopathy, sometimes fatal, has been reported with valproic acid use in patie
cycle disorders (particularly ornithine transcarbamylase deficiency) and in patients receiving concomitant
Patients who develop symptoms of unexplained hyperammonemic encephalopathy (unexplained letharg
mental status changes) while receiving valproate therapy should receive prompt treatment (including disc
valproate therapy) and be evaluated for underlying urea cyclic disorder. Most patients receiving concomi
experienced resolution of hyperammonemia upon discontinuation of either drug (Prod Info DEPAKOTE(R
capsules, 2008). 

 
3.3.9.B.8   Insomnia 

a)  Incidence: 9% to 15% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Insomnia was reported in 15% of patients receiving high-dose divalproex sodium (n=131) compared w
receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seizures. In 
causality could not be attributed to divalproex alone, as patients were titrated off of another antiepilepsy d
first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.9.B.9   Nystagmus 

a)  Incidence: 1% to 8% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, nystagmus was reported in 8% of p
divalproex sodium (n=77) compared with 1% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 
c)  Nystagmus was reported in 7% of patients receiving high-dose divalproex sodium (n=131) compared 
patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seiz
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.9.B.10   Paresthesia 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Paresthesia was reported in more than 1% but less than 5% of patients receiving divalproex sodium (
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
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capsules, 2008). 
 
3.3.9.B.11   Somnolence 

a)  Incidence: 18% to 30% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, somnolence was reported in 27% o
receiving divalproex sodium (n=77) compared with 11% of patients receiving placebo (n=70) (Prod Info D
sprinkle oral capsules, 2008). 
c)  Somnolence was reported in 30% of patients receiving high-dose divalproex sodium (n=131) compare
patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seiz
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 
d)  Due to a higher risk of somnolence among the elderly, the starting dose should be reduced and dose 
be conservative (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.9.B.12   Tremor 

a)  Incidence: 19% to 57% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, tremor was reported in 25% of pati
divalproex sodium (n=77) compared with 6% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 
c)  Tremor was reported in 57% of patients receiving high-dose divalproex sodium (n=131) compared wit
receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seizures. In 
causality could not be attributed to divalproex alone, as patients were titrated off of another antiepilepsy d
first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.10   Ophthalmic Effects 

Valproic Acid 

Divalproex Sodium 

 
3.3.10.A   Valproic Acid 

Amblyopia 

Blurred vision 

Diplopia 

Nystagmus 

 
3.3.10.A.1   Amblyopia 

a)  During a clinical trial of valproate monotherapy for complex partial seizures, amblyopia/blurred vision 
8% of patients receiving high-dose valproate (n=131) compared with 4% of patients receiving low-dose v
In many cases, causality could not be determined as patients were being titrated off another antiepilepsy
first part of the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
b)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
amblyopia/blurred vision was reported in 12% of patients receiving valproate (n=77) compared with 9% o
receiving placebo (n=70). In most cases, causality could not be determined as patients also received oth
drugs concurrently with valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.10.A.2   Blurred vision 

a)  During a clinical trial of valproate monotherapy for complex partial seizures, amblyopia/blurred vision 
8% of patients receiving high-dose valproate (n=131) compared with 4% of patients receiving low-dose v
In many cases, causality could not be determined as patients were being titrated off another antiepilepsy
first part of the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
b)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
amblyopia/blurred vision was reported in 12% of patients receiving valproate (n=77) compared with 9% o
receiving placebo (n=70). In most cases, causality could not be determined as patients also received oth
drugs concurrently with valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.10.A.3   Diplopia 

a)  Incidence: 16% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
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b)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
was reported in 16% of patients receiving valproate (n=77) compared with 9% of patients receiving place
cases, causality could not be determined as patients also received other antiepilepsy drugs concurrently 
(Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.10.A.4   Nystagmus 

a)  Incidence: 1% to 8% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial of valproate monotherapy for complex partial seizures, nystagmus was reported 
receiving high-dose valproate (n=131) compared with 1% of patients receiving low-dose valproate (n=13
causality could not be determined as patients were being titrated off another antiepilepsy drug during the
trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
c)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
nystagmus was reported in 8% of patients receiving valproate (n=77) compared with 1% of patients rece
(n=70). In most cases, causality could not be determined as patients also received other antiepilepsy dru
with valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.10.B   Divalproex Sodium 

Abnormal vision 

Amblyopia 

Blurred vision 

Diplopia 

 
3.3.10.B.1   Abnormal vision 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Abnormal vision was reported in more than 1% but less than 5% of patients receiving divalproex sodi
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.10.B.2   Amblyopia 

a)  In a clinical trial of adjunctive therapy for complex partial seizures, amblyopia/blurred vision was repor
patients receiving divalproex sodium (n=77) compared with 9% of patients receiving placebo (n=70) (Pro
(R) sprinkle oral capsules, 2008). 
b)  Amblyopia/blurred vision was reported in 8% of patients receiving high-dose divalproex sodium (n=13
4% of patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex part
many cases, causality could not be attributed to divalproex alone, as patients were titrated off of another 
during the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.10.B.3   Blurred vision 

a)  In a clinical trial of adjunctive therapy for complex partial seizures, amblyopia/blurred vision was repor
patients receiving divalproex sodium (n=77) compared with 9% of patients receiving placebo (n=70) (Pro
(R) sprinkle oral capsules, 2008). 
b)  Amblyopia/blurred vision was reported in 8% of patients receiving high-dose divalproex sodium (n=13
4% of patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex part
many cases, causality could not be attributed to divalproex alone, as patients were titrated off of another 
during the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.10.B.4   Diplopia 

a)  Incidence: 16% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, diplopia was reported in 16% of pa
divalproex sodium (n=77) compared with 9% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 

 
3.3.11   Otic Effects 

Valproic Acid 

Divalproex Sodium 
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3.3.11.A   Valproic Acid 

Ototoxicity - deafness 

Tinnitus 

 
3.3.11.A.1   Ototoxicity - deafness 

a)  Incidence: 1% to less than 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Deafness was reported in more than 1% but less than 5% of patients receiving valproate during acute
(n=89) and during monotherapy treatment of complex partial seizures (n=265). In many cases, causality 
attributed to valproate alone, as patients were titrated off of another antiepilepsy drug during the first part
monotherapy trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.11.A.2   Tinnitus 

a)  Incidence: 1% to 7% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial of valproate monotherapy for complex partial seizures, tinnitus was reported in 7
receiving high-dose valproate (n=131) compared with 1% of patients receiving low-dose valproate (n=13
causality could not be determined as patients were being titrated off another antiepilepsy drug during the
trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
c)  A 52-year-old man experienced tinnitus after receiving valproic acid for treatment of bipolar disorder. 
admitted to a psychiatric unit for bipolar disorder; symptoms included agitation, loudness, pressured spee
grandiose delusions, and paranoia. His treatment included olanzapine 10 mg and divalproex sodium 500
day, and lorazepam as needed. Two days later, he complained of noises in his head. This complaint was
worsening of his psychotic symptoms. By day 8, he was calm and coherent but continued to report increa
ears. At that time, his serum valproic acid level was 67.5 mcg/mL (within the therapeutic range). The pati
that he had experienced the same problem when he had taken valproate several years earlier. Valproate
and his tinnitus resolved over a period of 10 days (Reeves et al, 2000). 

 
3.3.11.B   Divalproex Sodium 

Otitis media 

Ototoxicity - deafness 

Tinnitus 

 
3.3.11.B.1   Otitis media 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Otitis media was reported in more than 1% but less than 5% of patients receiving divalproex sodium (
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.11.B.2   Ototoxicity - deafness 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Deafness was reported in more than 1% but less than 5% of patients receiving divalproex sodium (n=
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.11.B.3   Tinnitus 

a)  Incidence: 1% to 7% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Tinnitus was reported in 7% of patients receiving high-dose divalproex sodium (n=131) compared wit
receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seizures. In 
causality could not be attributed to divalproex alone, as patients were titrated off of another antiepilepsy d
first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.12   Psychiatric Effects 

Valproic Acid 
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Divalproex Sodium 

Valproate Sodium 

 
3.3.12.A   Valproic Acid 

Depression 

Disturbance in thinking 

Mood swings 

Psychiatric sign or symptom 

Suicidal thoughts 

 
3.3.12.A.1   Depression 

a)  Incidence: 4% to 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  Depression was reported in 5% of patients receiving high-dose valproate (n=131) compared with 4% 
receiving low-dose valproate (n=134) for monotherapy treatment of complex partial seizures. In many ca
could not be attributed to valproate alone, as patients were titrated off of another antiepilepsy drug during
the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.12.A.2   Disturbance in thinking 

a)  Incidence: 6% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
abnormal thinking was reported in 6% of patients receiving valproate (n=77) compared with 0% of patien
placebo (n=70). In most cases, causality could not be determined as patients also received other antiepil
concurrently with valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.12.A.3   Mood swings 

a)  Incidence: 6% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, emotional lability was reported in 6
receiving valproate (n=77) compared with 4% of patients receiving placebo (n=70). In most cases, causa
determined as patients also received other antiepilepsy drugs concurrently with valproate (Prod Info STA
release oral capsules, 2008). 

 
3.3.12.A.4   Psychiatric sign or symptom 

a)  Behavioral changes were reported 1 week after starting therapy in a 34-year-old male who was receiv
valproic acid per day as part of a controlled study. The valproic acid was discontinued and 5 days later th
recovered (Alvarez et al, 1982). 
b)  A psychotic reaction in a 14-year-old male who received valproate sodium 1600 mg daily for 14 days 
described. The patient at this time was seizure-free but experienced confusion, bizarre behavior, and hal
Plasma levels of valproate at the time were 13 mcg/mL. The drug was discontinued and restarted at 800 
patient remained seizure-free with no further psychotic episodes (Bellman & Ross, 1977). 

 
3.3.12.A.5   Suicidal thoughts 

a)  Data reviewed by the US Food and Drug Administration suggest an increased risk of suicidal behavio
exist in patients receiving therapy with antiepileptic drugs (AEDs). The analysis included 199 placebo-co
studies covering 11 different AEDs used for several different indications such as epilepsy, selected psych
and other conditions, including migraine and neuropathic pain syndromes. The analysis included 27,863 
with AEDs and 16,029 patients who received placebo, and patients were aged 5 years and older. There 
suicides among patients in the AED treatment groups versus (vs) none in the placebo groups. Suicidal b
occurred in 0.43% of patients in the AED treatment groups compared to 0.22% of patients in the placebo
corresponded to an estimated 2.1 per 1000 (95% confidence interval, 0.7 to 4.2) more patients in the AE
groups having suicidal behavior or ideation than the placebo groups. The increased risk of suicidality wa
after starting an AED and continued to at least 24 weeks. When compared to placebo, results were gene
among the drugs and were seen in all demographic subgroups. Patients treated for epilepsy, psychiatric 
conditions were all at an increased risk for suicidality compared to placebo. Closely monitor patients trea
emergence or worsening of depression, suicidality and other unusual changes in behavior, which may in
such as anxiety, agitation, hostility, mania, and hypomania (US Food and Drug Administration, 2008). 
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3.3.12.B   Divalproex Sodium 

Anxiety 

Confusion 

Depression 

Disturbance in thinking 

Mood swings 

Suicidal thoughts 

 
3.3.12.B.1   Anxiety 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Anxiety was reported in more than 1% but less than 5% of patients receiving divalproex sodium (n=35
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.12.B.2   Confusion 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Confusion was reported in more than 1% but less than 5% of patients receiving divalproex sodium (n
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.12.B.3   Depression 

a)  Incidence: 4% to 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Depression was reported in 5% of patients receiving high-dose divalproex sodium (n=131) compared
patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seiz
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.12.B.4   Disturbance in thinking 

a)  Incidence: 6% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, abnormal thinking was reported in 
receiving divalproex sodium (n=77) compared with 0% of patients receiving placebo (n=70) (Prod Info DE
sprinkle oral capsules, 2008). 

 
3.3.12.B.5   Mood swings 

a)  Incidence: 6% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, emotional lability was reported in 6
receiving divalproex sodium (n=77) compared with 4% of patients receiving placebo (n=70) (Prod Info DE
sprinkle oral capsules, 2008). 

 
3.3.12.B.6   Suicidal thoughts 

a)  Data reviewed by the US Food and Drug Administration suggest an increased risk of suicidal behavio
exist in patients receiving therapy with antiepileptic drugs (AEDs). The analysis included 199 placebo-co
studies covering 11 different AEDs used for several different indications such as epilepsy, selected psych
and other conditions, including migraine and neuropathic pain syndromes. The analysis included 27,863 
with AEDs and 16,029 patients who received placebo, and patients were aged 5 years and older. There 
suicides among patients in the AED treatment groups versus (vs) none in the placebo groups. Suicidal b
occurred in 0.43% of patients in the AED treatment groups compared to 0.22% of patients in the placebo
corresponded to an estimated 2.1 per 1000 (95% confidence interval, 0.7 to 4.2) more patients in the AE
groups having suicidal behavior or ideation than the placebo groups. The increased risk of suicidality wa
after starting an AED and continued to at least 24 weeks. When compared to placebo, results were gene
among the drugs and were seen in all demographic subgroups. Patients treated for epilepsy, psychiatric 
conditions were all at an increased risk for suicidality compared to placebo. Closely monitor patients trea
emergence or worsening of depression, suicidality and other unusual changes in behavior, which may in
such as anxiety, agitation, hostility, mania, and hypomania (US Food and Drug Administration, 2008). 

 
3.3.12.C   Valproate Sodium 
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3.3.12.C.1   Suicidal thoughts 

a)  Data reviewed by the US Food and Drug Administration suggest an increased risk of suicidal behavio
exist in patients receiving therapy with antiepileptic drugs (AEDs). The analysis included 199 placebo-co
studies covering 11 different AEDs used for several different indications such as epilepsy, selected psych
and other conditions, including migraine and neuropathic pain syndromes. The analysis included 27,863 
with AEDs and 16,029 patients who received placebo, and patients were aged 5 years and older. There 
suicides among patients in the AED treatment groups versus (vs) none in the placebo groups. Suicidal b
occurred in 0.43% of patients in the AED treatment groups compared to 0.22% of patients in the placebo
corresponded to an estimated 2.1 per 1000 (95% confidence interval, 0.7 to 4.2) more patients in the AE
groups having suicidal behavior or ideation than the placebo groups. The increased risk of suicidality wa
after starting an AED and continued to at least 24 weeks. When compared to placebo, results were gene
among the drugs and were seen in all demographic subgroups. Patients treated for epilepsy, psychiatric 
conditions were all at an increased risk for suicidality compared to placebo. Closely monitor patients trea
emergence or worsening of depression, suicidality and other unusual changes in behavior, which may in
such as anxiety, agitation, hostility, mania, and hypomania (US Food and Drug Administration, 2008). 

 
3.3.13   Renal Effects 

Fanconi syndrome 

Nocturnal enuresis 

 
3.3.13.A   Fanconi syndrome 

1)  The manufacturer reports that rare reports of Fanconi's syndrome have occurred mainly in children (Prod 
delayed release oral capsules, 2008). A case of Fanconi's syndrome occurred in a young girl following 18 and
therapy of valproic acid and clobazam, respectively. The patient presented with hypophosphatemia, phospha
glycosuria, mild metabolic acidosis, aminoaciduria, and evidence of rickets. Symptoms slowly improved follow
discontinuation of both drugs. It is difficult to determine from this report whether this adverse reaction occurre
therapy with one of the drugs, or possibly, a combination of both agents (Smith et al, 1995). 

 
3.3.13.B   Nocturnal enuresis 

1)  Summary 
a)  Enuresis has occurred with valproic acid therapy (Prod Info STAVZOR(R) delayed release oral capsu
et al, 1979; Suchy et al, 1979). Nocturnal enuresis was described as a side effect of valproic acid in 2 Gr
treated for seizures. Enuresis developed within 2 to 3 days after initiation of valproic acid treatment and o
seizure-free period; enuresis remitted upon reduction of the dose or withdrawal of valproic acid (Panayio

 
3.3.14   Reproductive Effects 

Semen finding 

Testicular hypofunction 

 
3.3.14.A   Semen finding 

1)  Antiepileptic agents have been associated with changes in sperm morphology and motility. A lower freque
morphologically normal sperm was found in carbamazepine treated men with partial epilepsy (n=15), in valpro
men with generalized epilepsy and in oxcarbazepine treated men with partial epilepsy (n=18) (p less than 0.0
carbamazepine and valproic acid and p less than 0.05 for oxcarbazepine) compared to healthy controls (n=41
significant decrease in the frequency of motile sperm was also found with all treatment groups combined whe
healthy controls (p less than 0.05). Within the various treatment groups, valproic acid treated patients had a s
significant decrease in the frequency of motile sperm than in the control group (p less than 0.05). Carbamaze
had high frequencies of abnormally low sperm concentration (p less than 0.001) and poorly motile sperm (p le
when compared to controls (Isojarvi et al, 2004). 

 
3.3.14.B   Testicular hypofunction 

1)  When compared to healthy controls (n=41), valproic acid treated men with generalized epilepsy (n=27) ha
volumes (p=0.01). Within the same study however, the testicular volumes of carbamazepine treated men with
(n=15) or oxcarbazepine treated men with generalized epilepsy (n=18) did not differ from controls. When furth
valproic acid treated men with abnormal sperm morphology had smaller testicular volumes than control where
volumes of valproic acid treated men with normal sperm were similar to controls (Isojarvi et al, 2004). 

 
3.3.15   Respiratory Effects 
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Valproic Acid 

Divalproex Sodium 

 
3.3.15.A   Valproic Acid 

Bronchitis 

Dyspnea 

Pharyngitis 

Pleural effusion 

Pulmonary hemorrhage 

Respiratory tract infection 

Rhinitis 

 
3.3.15.A.1   Bronchitis 

a)  Incidence: 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
bronchitis was reported in 5% of patients receiving valproate (n=77) compared with 1% of patients receiv
(n=70). In most cases, causality could not be determined as patients also received other antiepilepsy dru
with valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.15.A.2   Dyspnea 

a)  Incidence: 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial of valproate monotherapy for complex partial seizures, dyspnea was reported in 
receiving high-dose valproate (n=131) compared with 1% of patients receiving low-dose valproate (n=13
causality could not be determined as patients were being titrated off another antiepilepsy drug during the
trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.15.A.3   Pharyngitis 

a)  Incidence: 8% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial of valproate monotherapy for complex partial seizures, pharyngitis was reported 
receiving high-dose valproate (n=131) compared with 2% of patients receiving low-dose valproate (n=13
causality could not be determined as patients were being titrated off another antiepilepsy drug during the
trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.15.A.4   Pleural effusion 

a)  Incidence: rare 
b)  Recurrent transudative pleural effusion associated with sodium valproate therapy was diagnosed in a
with a history of smoking, atrial fibrillation (treated with digoxin), and posttraumatic epilepsy (treated with 
500 mg/day for one year). The patient had his first occurrence 8 months earlier when he was diagnosed 
pleural effusion containing 700 mL of neutrophilic transudate. Current symptoms included a 5-day fever o
dry cough, and dyspnea and laboratory examination revealed mild anemia and slightly increased erythro
rate and C-reactive protein. Chest X-ray and thoracentesis revealed a right-sided pleural effusion with 12
neutrophilic transudative. One day after the fluid was drained, a CT showed pleural fluid in both pleural c
was switched from sodium valproate to gabapentin 300 mg/day and the patient had no recurrence of ple
months follow-up. After 7 months, an epileptic episode caused the patient to resume sodium valproate th
month later the patient experienced a recurrence of right-sided pleural effusion with transudative effusion
relapse, gabapentin was increased to 400 mg twice daily and no pleural fluid recurrence was observed u
(Tryfon et al, 2009). 
c)  Eosinophilic pleural effusion developed in a 34-year-old male treated with valproic acid 1500 mg/day.
months after the initiation of therapy, the patient presented with fever and nonproductive cough. Upon ho
medications were discontinued and a full medical workup was conducted. There was no evidence of pne
hemothorax, pulmonary infiltrates, lymphadenopathy or infection. The symptoms resolved and the patien
Rechallenge with valproic acid resulted in the reappearance of symptoms (Kravetz & Federman, 2003). 
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3.3.15.A.5   Pulmonary hemorrhage 
a)  Incidence: rare 
b)  A case of thrombocytopenia-induced fatal pulmonary hemorrhage was reported in a 30-year-old fema
valproate monotherapy, with a history of a viral illness 3 weeks earlier. Initial serum valproate level was 1
(normal 50 to 100 mcg/mL). The authors suggested that viral infections may be associated with thromboc
patients on valproate therapy (Sleiman et al, 2000). 

 
3.3.15.A.6   Respiratory tract infection 

a)  Incidence: 12% to 20% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  During a clinical trial where valproate was given as adjunctive therapy for treatment of complex partia
respiratory tract infection was reported in 12% of patients receiving valproate (n=77) compared with 6% o
receiving placebo (n=70). In most cases, causality could not be determined as patients also received oth
drugs concurrently with valproate (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
c)  During a clinical trial of valproate monotherapy for complex partial seizures, respiratory tract infection 
20% of patients receiving high-dose valproate (n=131) compared with 13% of patients receiving low-dose
(n=134). In many cases, causality could not be determined as patients were being titrated off another ant
during the first part of the trial (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.15.A.7   Rhinitis 

a)  Incidence: 5% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, rhinitis was reported in 5% of patie
valproate (n=77) compared with 4% of patients receiving placebo (n=70) (Prod Info STAVZOR(R) delaye
capsules, 2008). 

 
3.3.15.B   Divalproex Sodium 

Bronchitis 

Dyspnea 

Epistaxis 

Pharyngitis 

Pneumonia 

Rhinitis 

Sinusitis 

 
3.3.15.B.1   Bronchitis 

a)  Incidence: 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, bronchitis was reported in 5% of pa
divalproex sodium (n=77) compared with 1% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 

 
3.3.15.B.2   Dyspnea 

a)  Incidence: 1% to 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Dyspnea was reported in 1% of patients receiving high-dose divalproex sodium (n=131) compared wi
receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seizures. In 
causality could not be attributed to divalproex alone, as patients were titrated off of another antiepilepsy d
first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.15.B.3   Epistaxis 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Epistaxis was reported in more than 1% but less than 5% of patients receiving divalproex sodium (n=
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.15.B.4   Pharyngitis 

a)  Incidence: 2% to 8% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Pharyngitis was reported in 8% of patients receiving high-dose divalproex sodium (n=131) compared 
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patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seiz
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.15.B.5   Pneumonia 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Pneumonia was reported in more than 1% but less than 5% of patients receiving divalproex sodium (
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.15.B.6   Rhinitis 

a)  Incidence: 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, rhinitis was reported in 5% of patie
divalproex sodium (n=77) compared with 4% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 

 
3.3.15.B.7   Sinusitis 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  Sinusitis was reported in more than 1% but less than 5% of patients receiving divalproex sodium (n=3
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
3.3.16   Other 

Valproic Acid 

Divalproex Sodium 

 
3.3.16.A   Valproic Acid 

Fever 

Influenza 

Reye's syndrome 

 
3.3.16.A.1   Fever 

a)  Incidence: 2% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, fever was reported in 6% of patien
valproate (n=77) compared with 4% of patients receiving placebo (n=70). In many cases, causality could
to valproate alone, as patients were titrated off of another antiepilepsy drug during the first part of the tria
STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.16.A.2   Influenza 

a)  Incidence: 12% (Prod Info STAVZOR(R) delayed release oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, flu syndrome was reported in 12% 
receiving valproate (n=77) compared with 9% of patients receiving placebo (n=70). In many cases, causa
attributed to valproate alone, as patients were titrated off of another antiepilepsy drug during the first part
Info STAVZOR(R) delayed release oral capsules, 2008). 

 
3.3.16.A.3   Reye's syndrome 

a)  Summary 
1)  Valproic acid has been associated with a Reye-like syndrome (RLS). In some reports, there was 
decreased serum carnitine levels. Clinical signs and symptoms were similar among patients with rev
fatal outcomes. Most patients presented with nausea, vomiting and apathy. Increase in seizure frequ
concurrent febrile illness also occur. Patients developing any signs of RLS should have valproic acid
immediately (Sugimoto et al, 1983; Gerber et al, 1979). 

b)  A case of Reye-like syndrome (RLS) was reported in a 6-month-old infant who received valproic acid 
This infant became unresponsive to therapy for seizure control and developed signs of valproic acid-indu
hepatotoxicity. Laboratory values revealed increased plasma ammonia levels, increased liver enzymes a
plasma carnitine. Valproic acid was discontinued and the patient recovered. This report supported the vie
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acid-associated RLS may be mediated by carnitine depletion (Murphy et al, 1985). 
c)  A case of a Reye-like syndrome was reported in a 13-year-old female who had received valproic acid
Hyperammonemia and severe hepatic damage, as well as diffuse small droplets in liver biopsy material, 
demonstrated. It was suggested that valproic acid or its metabolites may decrease the activity on N-acety
can decrease the activity of carbamyl phosphate synthetase I, inducing hyperammonemia (Sugimoto et a
d)  Features of Reye's syndrome were reported in a 3-year-old girl receiving valproic acid 600 mg daily. A
attack, which caused unconsciousness and subsequent recovery, the patient became increasingly drows
Blood ammonia levels and bilirubin were elevated, but liver enzymes were within a normal to slightly elev
serum carnitine was decreased. Postmortem liver biopsy revealed microvesicular steatosis of hepatocyte
suggested that valproic acid and its metabolites needed to be investigated for their influence on carnitine
the resultant storage of free fatty acids as lipid particles (Bohles et al, 1982). 
e)  Reye-like syndrome (RLS) associated with valproic acid was reported in a 40-month-old mentally reta
severe refractory multifocal seizure disorder. The patient was receiving phenytoin and ethosuximide in ad
acid. Increased liver enzymes were noted 2 weeks prior to admission. A low-grade fever and loose, foul s
were noted shortly before onset of generalized seizure activity. Blood ammonia levels were increased. Li
widespread disorganization of the parenchyma with swelling of the hepatocytes and compression of the s
diffuse fatty infiltration, including macrovacuoles and microvacuoles was also identified (Keene et al, 198
f)  A fatal case of Reye-like syndrome was reported in an 8-year-old boy receiving valproic acid 375 mg t
seizure episode, the boy became febrile and tachypneic; liver enzymes and blood ammonia levels were 
Postmortem examination revealed panlobular microvesicular fatty changes in the liver and renal tubules.
appeared swollen, but did not have other gross or microscopic pathological changes (Young et al, 1980)
g)  Reye-like syndrome (RLS) associated with valproic acid was reported in a 12-year-old girl. The patien
multiple medications including valproic acid 250 mg three times daily, phenobarbital 60 mg daily, phenyto
and acetazolamide 125 mg twice daily. The patient developed a viral respiratory infection and steadily de
increasing temperature and loss of consciousness. Liver enzymes and blood ammonia levels were eleva
examination revealed a bronchopneumonia and an enlarged, yellow, greasy liver with a mottled appeara
of venous congestion. Biopsy showed marked fatty changes in the liver with fat formed vacuoles which fi
in most of the cells; kidney biopsy revealed numerous small lipid vacuoles in most proximal tubular cells 
1979). 

 
3.3.16.B   Divalproex Sodium 

Fever 

Infectious disease 

Influenza 

Malaise 

 
3.3.16.B.1   Fever 

a)  Incidence: 6% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, fever was reported in 6% of patien
divalproex sodium (n=77) compared with 4% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 

 
3.3.16.B.2   Infectious disease 

a)  Incidence: 12% to 20% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, infection was reported in 12% of pa
divalproex sodium (n=77) compared with 6% of patients receiving placebo (n=70) (Prod Info DEPAKOTE
capsules, 2008). 
c)  Infection was reported in 20% of patients receiving high-dose divalproex sodium (n=131) compared w
patients receiving low-dose divalproex sodium (n=134) for monotherapy treatment of complex partial seiz
cases, causality could not be attributed to divalproex alone, as patients were titrated off of another antiep
the first part of the trial (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008). 

 
3.3.16.B.3   Influenza 

a)  Incidence: 12% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
b)  In a clinical trial of adjunctive therapy for complex partial seizures, flu syndrome was reported in 12% 
receiving divalproex sodium (n=77) compared with 9% of patients receiving placebo (n=70) (Prod Info DE
sprinkle oral capsules, 2008). 

 
3.3.16.B.4   Malaise 

a)  Incidence: 1% to less than 5% (Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008) 
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b)  Malaise was reported in more than 1% but less than 5% of patients receiving divalproex sodium (n=3
monotherapy treatment of complex partial seizures. In many cases, causality could not be attributed to d
patients were titrated off of another antiepilepsy drug during the first part of the trial (Prod Info DEPAKOT
capsules, 2008). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category D (Prod Info DEPAKOTE(R) ER extended
tablets, 2006) (All Trimesters) 

a)  There is positive evidence of human fetal risk, but the benefits from use in pregnant women may be accep
risk (e.g., if the drug is needed in a life-threatening situation or for a serious disease for which safer drugs can
ineffective). 

2)  Australian Drug Evaluation Committee's (ADEC) Category: D (Batagol, 1999) 
a)  Drugs which have caused, are suspected to have caused, or may be expected to cause an increased incid
fetal malformations or irreversible damage. These drugs may also have adverse pharmacological effects. Acc
should be consulted for further details. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Yes 
4)  Clinical Management 

a)  As valproic acid can be teratogenic and cause congenital malformations such as neural tube defects, cons
valproic acid or its salt form, sodium divalproex in women of childbearing potential only after the risks have be
discussed with the patient and the potential benefits outweigh the risk of injury to the fetus. This is particularly
treating a spontaneously reversible condition which does not bear a risk of permanent injury or risk of death (
cases where the severity and frequency of the seizure disorder may permit removal of the drug without posin
therapy to the patient, clinicians may consider discontinuation of the drug prior to or during pregnancy. Where
unavoidable or unanticipated, the pregnant mother should be advised of possible consequences to the fetus. 
neural tube defects is recommended and clotting parameters should be routinely monitored. Although it is un
folic acid supplementation in pregnant women receiving valproate can reduce risk of neural tube defects in th
should be routinely recommended in patients contemplating pregnancy, both prior to and during pregnancy (P
DEPAKOTE(R) ER extended-release oral tablets, 2006; Prod Info DEPAKOTE(R) oral sprinkle capsules, 200
DEPAKOTE(R) delayed-release oral tablets, 2006a; Prod Info DEPACON(R) IV injection, 2006; Prod Info DE
capsules, oral syrup, 2006). Infants born to mothers treated with valproate during pregnancy should have blo
monitored during the first several hours of life (Ebbesen et al, 2000). 

5)  Literature Reports 
a)  Data collected from the Antiepileptic Drug (AED) Pregnancy Registry revealed 16 cases of congenital mal
infants born of pregnant women (n=149) exposed valproate monotherapy (doses of approximately 1,000 mg/
first trimester. The prevalence rate of birth defects was 10.7% (95% confidence interval (CI), 6.3% to 16.9%).
defects occurred in 2% of the infants (n=3/149) while 4% of the infants (n=6/149) had less severe malformatio
(n=1,048) exposed to other AED monotherapies, the malformation rate was 2.9% (95% CI, 2% to 4.1%). Con
malformations in valproic acid-exposed mothers was 4-fold higher compared to those treated with other AED 
a group (odds ratio, 4.0; 95% CI, 2.1% to 7.4%) (Prod Info DEPAKOTE(R) ER extended-release oral tablets, 
DEPAKOTE(R) oral sprinkle capsules, 2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006a; P
DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006). 
b)  Data collected from the Antiepileptic Drug (AED) Pregnancy Registry for over 3,000 pregnant women expo
included 123 completed pregnancies exposed to valproate monotherapy (Holmes et al, 2003). The prevalenc
was 8.9% in this subset compared to 2.8% (RR 3.5; 95% CI 2.0 to 6.2) of women exposed to monotherapy w
to 1.6% (RR 6.0; 95% CI 3.5 to 10.2) of an external comparison group. Anomalies reported in order of freque
neural tube, hypospadias, polydactyly, bilateral inguinal hernia, dysplastic kidneys, and club foot. Similarly, a 
retrospective cohort study (n=1411) showed an increased risk of major congenital abnormalities in the offspri
treated with either carbamazepine (relative risk (RR) 2.6) or valproate (RR 4.1) monotherapy during the first t
pregnancy (Samren et al, 1999). Risk associated with valproate was dose-dependent. Valproate alone and in
other AEDs were associated with an increased risk of neural tube defects (RR 4.0, p=0.03; RR 5.4, p=0.004, 
risk of hypospadia was similarly higher in the monotherapy and combination therapy groups (RR 4.8, p=0.05;
respectively). 
c)  Numerous cases have been reported of fetal neural tube defects, primarily spina bifida, and/or cardiac def
of Fallot, patent ductus arteriosus, valvular aortic stenosis, and ventricular septal defect). There is an increase
neural tube defects with exposure during the first trimester of pregnancy. Risk of spina bifida in children of wo
valproic acid during pregnancy is estimated to be 1% to 2% by the CDC. While the American College of Obst
Gynecologists estimates the general risk for congenital neural tube defects to be 0.14% to 0.2%, data from th
Drug (AED) Pregnancy Registry showed that neural tube defects occurred at a rate of 2% (n=3/149) (Prod Inf
ER extended-release oral tablets, 2006; Prod Info DEPAKOTE(R) oral sprinkle capsules, 2006; Prod Info DE
delayed-release oral tablets, 2006a; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) ora
syrup, 2006; Ardinger et al, 1988; Bertollini et al, 1987; Jager-Roman et al, 1986; Bailey et al, 1983; Jeavons
Guibaud, 1982; Thomas & Buchanan, 1981; Clay et al, 1981; Dalens et al, 1980).  
d)  Various other reports of fetal abnormalities resemble those seen in fetal hydantoin syndrome, including cr
skeletal or limb defects (Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2006; Prod Info DEPAKO
sprinkle capsules, 2006; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006a; Prod Info DEPACON(
2006; Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006; DiLiberti et al, 1984; Jager-Roman et al, 198
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1988). It is not clearly established, however, whether these anomalies constitute a fetal valproic acid syndrom
of other factors such as genetic or environmental factors, combination therapy with other anticonvulsants, and
episodes during gestation. A case-control study in which 57 of 22,294 malformed infants and 10 of 21,937 co
exposed to valproic acid estimated a risk for limb deficiencies to be about 0.42% (Rodriguez-Pinilla et al, 200
analysis calculated an odds ratio of 6.17 (confidence interval 1.28-29.66, p = 0.023) for limb deficiencies after
prenatal exposure to valproic acid. The types of limb deficiencies reported included overlapping digits, talipes
clinodactyly, arachnodactyly, hip dislocation, and others. 
e)  The relationship of first-trimester plasma antiepileptic drug (AED) concentrations and pregnancy outcomes
women was assessed, including 44 women on valproic acid monotherapy (Canger et al, 1999). Valproic acid 
significantly higher rate of malformations (p less than 0.02) compared to monotherapy with other AEDs such a
carbamazepine, phenobarbital, phenytoin, and clonazepam. In addition, the mothers of malformed fetuses us
valproic acid during their first trimester than did mother of nonmalformed fetuses. 
f)  Twenty-two infants with in utero exposure to a median daily dose of 1 g valproate in the first trimester and 
third trimester were described by (Ebbesen et al, 2000). In 13 of the 22 infants, blood glucose dropped below
the first hypoglycemic episode occurring within one hour of birth in seven infants and within 2 hours in three in
infants exhibited withdrawal symptoms within 12 to 24 hours including irritability, jitteriness, hypertonia, seizur
problems. 
g)  Other reported fetotoxic effects include a case of an infant with afibrinogenemia who died of hemorrhage, 
hepatic failure that resulted in death of a newborn infant (Prod Info DEPAKOTE(R) ER extended-release oral 
Prod Info DEPAKOTE(R) oral sprinkle capsules, 2006; Prod Info DEPAKOTE(R) delayed-release oral tablets
DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006). 
h)  If phenytoin or carbamazepine (or any prodrugs) is used in pregnant women, there is a substantially incre
teratogenicity with many combinations of other anticonvulsants. The teratogenicity of these drugs is largely or
the levels of the reactive epoxide metabolites (Buehler et al, 1990c; Van Dyke et al, 1991c; Finnell et al, 1992
epoxide/parent drug ratio is generally increased when phenytoin or carbamazepine is combined with each oth
drugs that induce cytochrome P450 enzymes (3A4, 2C9, 2C19), or drugs which inhibit epoxide hydrolase, su
acid, progabide, and lamotrigine (Bianchetti et al, 1987c; Ramsay et al, 1990c; Spina et al, 1996c). Such com
the risk of major birth defects 3- to 4-fold over monotherapy and about 10-fold over background rates.  

B)  Breastfeeding 
1)  American Academy of Pediatrics Rating: Maternal medication usually compatible with breastfeeding. (Anon, 20
2)  World Health Organization Rating: Compatible with breastfeeding. Monitor infant for side effects. (Anon, 2002)
3)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk wh
breastfeeding. Weigh the potential benefits of drug treatment against potential risks before prescribing this dr
breastfeeding. 

4)  Clinical Management 
a)  Valproate is excreted into breast milk, with levels reported to be 1% to 10% of maternal serum levels. The
recommends to consider discontinuing nursing when valproic acid is administered to a nursing woman (Prod 
(R) ER extended-release oral tablets, 2006; Prod Info DEPAKOTE(R) oral sprinkle capsules, 2006; Prod Info 
delayed-release oral tablets, 2006a; Prod Info DEPACON(R) IV injection, 2006; Prod Info DEPAKENE(R) ora
syrup, 2006).However, valproic acid is considered to be compatible with breastfeeding by the American Acad
(Anon, 2001). Children younger than two years of age who use valproic acid may, however, be at risk of fatal
(Zimmerman, 1993). Additionally, a case report described thrombocytopenia and anemia in a 3-month-old inf
mother received sodium valproate (Stahl et al, 1997). Therefore, nursing mothers should monitor their infants
toxicity such as drowsiness, petechiae, vomiting, and/or diarrhea (Iqbal et al, 2001). 

5)  Literature Reports 
a)  Early data indicated that valproic acid was excreted in breast milk in significant levels (approximately 10%
levels) (Pinder et al, 1977a), but the number of women studied was low (16 in the largest study) (Chaudron &
Data from other studies have supported the findings that the drug is not contraindicated during the breastfeed
(Rimmer & Richens, 1985c; Von Uhruh et al, 1984; Dickinson et al, 1979). 
b)  One report describes a 3-month-old infant presenting with thrombocytopenia and anemia caused by sodiu
administration to the nursing mother. The infant's serum valproate level was 6.6 mcg/mL. Breastfeeding was 
hematologic abnormalities resolved within 35 days(Stahl et al, 1997). 

6)  Drug Levels in Breastmilk 
a)  Parent Drug 

1)  Milk to Maternal Plasma Ratio 
a)  0.1-0.42 (Lawrence & Lawrence, 1999) 

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Lab Modifications 

Intravenous Admixtures 
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3.5.1   Drug-Drug Combinations 

Acyclovir 

Amitriptyline 

Aspirin 

Betamipron 

Carbamazepine 

Cholestyramine 

Clarithromycin 

Clomipramine 

Dehydroepiandrosterone 

Doripenem 

Ertapenem 

Erythromycin 

Ethosuximide 

Evening Primrose 

Felbamate 

Fosphenytoin 

Ginkgo 

Imipenem 

Isoniazid 

Lamotrigine 

L-Methylfolate 

Lopinavir 

Lorazepam 

Mefloquine 

Meropenem 

Nifedipine 

Nimodipine 
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Nortriptyline 

Oxcarbazepine 

Panipenem 

Phenobarbital 

Phenytoin 

Primidone 

Rifampin 

Rifapentine 

Risperidone 

Ritonavir 

Rufinamide 

Tipranavir 

Topiramate 

Vorinostat 

Zidovudine 

 
3.5.1.A   Acyclovir 

1)  Interaction Effect: decreased valproic acid plasma concentrations and potential increased seizure activity 
2)  Summary: A case report from the University of Bologna in Italy documents a reduction in plasma levels of 
and valproic acid when combined with acyclovir treatment. This reduction resulted in increased seizure activit
approximately one per month to 25 in one day. Phenytoin dosage was increased and plasma levels returned 
ranges after 10 days (Parmeggiani et al, 1995a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for reduction in antiepileptic plasma levels. Consider alternative an
7)  Probable Mechanism: increased gastrointestinal transit or change in gastrointestinal fluid pH 
8)  Literature Reports 

a)  According to a case report from the University of Bologna in Italy, a seven-year-old child with a history
experienced increased seizure activity after being treated with acyclovir in addition to his antiepileptic me
patient's trough plasma levels of phenytoin and valproic acid were 17 and 32 mcg/mL, respectively, 10 d
acyclovir treatment for viral throat and mouth lesions. Four days after initiation of acyclovir treatment, the
were 5.0 and 22 mcg/mL, respectively. Acyclovir treatment was discontinued after six days. Three and si
acyclovir withdrawal, phenytoin and valproic acid plasma levels were still low, and the patient experience
seizures five days after discontinuation. Phenytoin dosage was increased to reach therapeutic plasma le
frequency of seizures was reduced to two or three per week. The authors suggest that further study of th
interaction is warranted (Parmeggiani et al, 1995).  

 
3.5.1.B   Amitriptyline 

1)  Interaction Effect: increased serum concentrations of amitriptyline and its metabolite nortriptyline 
2)  Summary: A controlled study observed increases in the area under the concentration-time curve (AUC) an
concentration (Cmax) for amitriptyline and its active metabolite, nortriptyline, when given concurrently with div
(Wong et al, 1996a). Monitor amitriptyline levels in patients taking valproate concomitantly. Consideration sho
lowering the dose of amitriptyline in the presence of valproate (Prod Info Depakote(R) ER, 2003). 
3)  Severity: moderate 
4)  Onset: delayed 
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5)  Substantiation: theoretical 
6)  Clinical Management: Monitor amitriptyline levels and nortripyline concentrations in patients taking valproa
with amitriptyline. A lower dose of amitriptyline may be necessary if given concurrently with valproate. 
7)  Probable Mechanism: decreased amitriptyline plasma clearance 
8)  Literature Reports 

a)  In an open-label study of 15 healthy volunteers, the pharmacokinetic interactions between divalproex 
amitriptyline were studied. Subjects were given amitriptyline 50 mg alone and two hours after receiving n
divalproex sodium 500 mg, which was given every 12 hours. Coadministration of amitriptyline with divalp
resulted in a 17% increase in amitriptyline maximum concentration (Cmax) and a 31% increase in the am
under the concentration-time curve (AUC). Time to maximum concentration (Tmax) for amitriptyline was 
coadministration with divalproex sodium. For nortriptyline, the metabolite of amitriptyline, AUC was increa
Cmax was increased by 28%, and Tmax was unaffected. The authors postulated that divalproex sodium 
amitriptyline and nortriptyline disposition, possibly through inhibition of hepatic metabolism (Wong et al, 1
b)  The addition of valpromide to a stable amitriptyline regimen may result in an increase of antidepressa
concentrations. Twenty patients with major depressive illness (DSM - III criteria) were divided into two gr
with amitriptyline alone and one treated with both amitriptyline and valpromide. All patients received oral 
mg once daily in the evening for 20 days. Only benzodiazepines (diazepam, lorazepam, bromazepam, cl
dipotassique), 5-30 mg/day, were also administered. Ten patients also received 600 mg valpromide daily
amitriptyline to avoid relapses and/or to decrease irritability and agitation. No statistically significant differ
amitriptyline and nortriptyline plasma levels were determined on days 10 and 20, respectively in ten patie
amitriptyline 125 mg daily. In the ten patients who received valpromide 600 mg, amitriptyline and nortripty
increased. The mean amitriptyline level increased from 70.5 +/- 35.9 nanograms/milliliter (ng/mL) to 105.
(p less than 0.0003, paired Student's t test), and the mean nortriptyline level rose from 61.0 +/- 34.3 to 10
less than 0.01). No significant relationship was seen between the percentage increase of amitriptyline lev
plasma level of valproic acid, the main valpromide metabolite. There was a significant linear relationship 
plasma levels of amitriptyline before and after valpromide (r equal to 0.94, p less than 0.001) and betwee
plasma levels before and after valpromide (r equal to 0.87, p less than 0.001). Tricyclic antidepressant pl
increase above the therapeutic window after addition of valpromide. Monitoring of plasma levels of tricyc
is advisable to control this interaction (Vandel et al, 1988).  

 
3.5.1.C   Aspirin 

1)  Interaction Effect: increased free valproic acid concentrations 
2)  Summary: Salicylates have been shown to alter both the metabolism and protein binding of valproic acid. 
in increased free valproate free fractions (Prod Info Depakote(R) ER, 2003j) by 30% to 65% (Abbott et al, 198
1987). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: An occasional single dose of aspirin would not likely present a problem; however, w
doses, monitoring of valproic acid concentrations might be considered. An alternative analgesic such as aceta
be considered if appropriate. 
7)  Probable Mechanism: altered binding and metabolism 
8)  Literature Reports 

a)  Six epileptic children who were taking valproic acid received antipyretic doses of aspirin. The steady-s
of valproate rose from 12% to 43% in the presence of salicylate in five of these patients. Half-life of valpr
total and free valproate concentrations, increased. Renal excretion of unchanged valproate decreased w
Salicylates appear to displace valproate from serum protein binding sites and alter valproate metabolism
Farrell et al, 1982).  

 
3.5.1.D   Betamipron 

1)  Interaction Effect: decreased valproic acid efficacy 
2)  Summary: Three case reports describe a decrease in valproic acid serum concentrations when panipenem
therapy was instituted, resulting in the recurrence of seizures in two patients. Although the exact mechanism 
is not known, panipenem/betamipron should be avoided in patients treated with valproic acid (Yamagata et a
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving valproic acid anticonvulsant therapy should not be treated with 
panipenem/betamipron. An alternative antibiotic which does not affect valproic acid serum levels should be co
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A 4-year-old female with spastic quadriplegia, epilepsy, and mental retardation was receiving valproic
mg/kg/day and phenobarbital 5 mg/kg/day with serum levels of 55.1 mg/dL and 28.4 mg/dL, respectively
admitted to the hospital for pneumonia, and her valproic acid dose was increased to 30 mg/kg/day while 
was decreased to 4.5 mg/kg/day. Panipenem/betamipron therapy was initiated at 60 mg/kg/day in three d
daily, and the serum valproic acid level decreased to 22.9 mg/mL by day 6. Although no seizures develo
this decrease, panipenem/betamipron was discontinued, and the valproic acid serum concentration incre
mg/dL (Yamagata et al, 1998). 
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b)  A 3-year-old girl with quadriplegia, epilepsy, and mental retardation was receiving valproic acid 35 mg
carbamazepine 11 mg/kg/day, and phenytoin 10 mg/kg/day for two months before a hospital admission f
pneumonia. Valproic acid serum concentration was 88.7 mg/mL prior to the start of panipenem/betamipr
and amikacin 5 mg/kg/day. Three days later, generalized tonic-clonic seizures began to occur once or tw
valproic acid level had decreased to 30.9 mg/mL and further dropped to 26.8 mg/mL two days later. Des
the valproic acid dose to 42 mg/kg/day, the serum concentration continued to decrease to 15.3 mg/mL o
treatment with panipenem/betamipron. The valproic acid level started to increase within 24 hours of disco
panipenem/betamipron. The phenytoin serum level was undetectable on day 3 of panipenem/betamipron
carbamazepine level was not significantly altered (Yamagata et al, 1998). 
c)  Panipenem/betamipron 30 mg/kg/day resulted in intense, generalized seizures and frequent myoclon
year-old male who had previously been stabilized on valproic acid 32 mg/kg/day, clonazepam 0.9 mg/kg/
phenytoin 5 mg/kg/day. Prior to panipenem/betamipron therapy, his valproic acid serum level ranged from
108.9 mg/mL. However, by day 5 of panipenem/betamipron treatment, the valproic acid level was 26.7 m
the valproic acid dose was increased to 34 mg/kg/day, serum levels were undetectable by day 25 of 
panipenem/betamipron therapy. After the antibiotic was discontinued, the serum valproic acid concentrat
55 mg/mL and the frequency of the seizures was decreased. Incidentally, in this patient, the phenytoin an
levels were not significantly altered by the presence of panipenem/betamipron (Yamagata et al, 1998). 

 
3.5.1.E   Carbamazepine 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizur
decreased valproic acid effectiveness 
2)  Summary: The literature contains conflicting data regarding the effects of combined carbamazepine and v
Carbamazepine may decrease valproic acid levels by 15% to 25% while increasing clearance by up to 30% (
1979a; Rimmer & Richens, 1985b; Mahaly et al, 1979a; Jann et al, 1988a). Furthermore, the conversion of va
ene-VPA (thought to be the most toxic metabolite with potential for hepatotoxicity and teratogenicity) is signifi
with coadministration of carbamazepine (Kondo et al, 1990a). Valproic acid may increase, decrease, or cause
carbamazepine concentrations (Mattson et al, 1982a; Levy et al, 1984a; Pisani et al, 1990a; Anderson et al, 1
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs of carbamazepine toxicity such as nausea, vomiting, drow
when valproic acid is added. Serum carbamazepine concentrations should also be measured, though clinicia
aware of the increase in the concentration of the active metabolite, carbamazepine-epoxide, which is not rout
but does contribute to the efficacy and toxicity of the drug. If carbamazepine is added to valproic acid therapy
acid levels; increased valproic acid dosage may be required. 
7)  Probable Mechanism: increased valproic acid clearance; variable effects on carbamazepine metabolism 
8)  Literature Reports 

a)  Significant increases (59%) in valproic acid serum concentrations have been reported following the w
carbamazepine in six epileptic patients. A new plateau for the valproic acid serum level was observed at 
weeks after withdrawal of the carbamazepine (Jann et al, 1988).  
b)  Several reports have indicated conflicting effects of valproic acid on carbamazepine serum levels (Rim
1985a; Flachs et al, 1979; Adams et al, 1978). In an in vitro study of protein binding, valproic acid compe
carbamazepine plasma protein binding sites, resulting in significant increases in free carbamazepine (Ma
Concurrent therapy of valproic acid and carbamazepine in seven patients was found to decrease levels o
by 3% to 59% and protein binding decreased. The plasma concentration ratio of carbamazepine-10,11-e
carbamazepine increased in all patients by 11% to 500% (Levy et al, 1984; Pisani et al, 1990) probably d
epoxide hydroxylase by valproic acid (Robbins et al, 1990). In addition, carbamazepine may cause a red
valproic acid half-life with increased clearance secondary to enzyme induction and increased hepatic me
et al, 1979; Rimmer & Richens, 1985a; Mahaly et al, 1979). Infrequent reports have indicated symptoms 
nausea, or confusion when valproic acid was added to carbamazepine therapy (Lhermitte et al, 1978; Ha
A single case of psychosis following the addition of carbamazepine to valproic acid has been reported in 
refractory epilepsy (McKee et al, 1989).  
c)  Select patients with suspected genetic deficiencies may tolerate poorly the effects of valproic acid on 
certain amino and fatty acids, which may impact anticonvulsant therapy based on carbamazepine-valpro
these individuals (Anderson et al, 1994a).  
d)  The pharmacokinetics of valproic acid and its metabolites when coadministered with carbamazepine 
epileptic patients. The ratio of valproic acid concentration to dose was significantly lower in those patients
acid with carbamazepine compared with those receiving only valproic acid. Additionally, the ratio of 4-ene
concentration to valproic acid concentration was significantly higher in those receiving combined carbam
acid compared with those on valproic acid monotherapy. 4-ene-VPA, reported to be the most toxic of val
metabolites, may manifest as hepatotoxicity and teratogenicity (Kondo et al, 1990).  
e)  If phenytoin or carbamazepine (or any prodrug) is used in pregnant women, there is a substantially in
teratogenicity with many combinations of other anticonvulsants. The teratogenicity of these drugs is large
related to the levels of the reactive epoxide metabolites (Buehler et al, 1990a; Van Dyke et al, 1991a; Fin
The epoxide/parent drug ratio is generally increased when phenytoin or carbamazepine is combined with
other drugs that induce cytochrome P450 enzymes (3A4, 2C9, 2C19), or drugs which inhibit epoxide hyd
valproic acid, progabide, and lamotrigine (Bianchetti et al, 1987a; Ramsay et al, 1990a; Spina et al, 1996
combinations increase the risk of major birth defects 3- to 4-fold over monotherapy and about 10-fold ove
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rates.  
 
3.5.1.F   Cholestyramine 

1)  Interaction Effect: decreased serum valproic acid concentrations 
2)  Summary: A controlled study observed that the concurrent administration of valproic acid and cholestyram
significantly reduced valproic acid area under the concentration-time curve (AUC) and maximum concentratio
However, administration of valproic acid three hours before taking cholestyramine resulted in no significant ph
changes (Malloy et al, 1996a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Clinicians should be aware that valproic acid taken concurrently with cholestyramine
serum valproic acid concentrations. If these drugs are to be given together, administer cholestyramine at leas
valproic acid, and monitor patients for valproic acid therapeutic efficacy. 
7)  Probable Mechanism: decreased absorption of valproic acid 
8)  Literature Reports 

a)  In an open-label, three-way crossover study, the effects of cholestyramine on the plasma concentratio
were investigated in six healthy volunteers. Subjects participated in three treatment phases, with a minim
washout period between phases. During phase 1, the subjects received a single dose of valproic acid 25
phase 2, subjects received cholestyramine 4 g twice daily for one day, followed by valproic acid 250 mg w
dose of cholestyramine. Phase 3 was identical to phase 2 except that the valproic acid 250 mg was take
before the morning dose of cholestyramine. When valproic acid was given concurrently with cholestyram
acid area under the concentration-time curve (AUC) decreased by 21% and the valproic acid maximum c
(Cmax) decreased by 15% compared to valproic acid alone. When valproic acid was given three hours b
cholestyramine, no significant changes in AUC or Cmax were observed. Based on this data, decreases i
concentrations can be partially avoided by taking the cholestyramine three hours after valproic acid (Mall

 
3.5.1.G   Clarithromycin 

1)  Interaction Effect: increased serum levels of valproate 
2)  Summary: There have been reports of interactions of clarithromycin with drugs not thought to be metaboliz
P450 3A4, such as valproate (Prod Info Biaxin(R), 2002). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor plasma concentrations of valproate closely in patients receiving concomitan
therapy. 
7)  Probable Mechanism: unknown 

 
3.5.1.H   Clomipramine 

1)  Interaction Effect: an increased risk of clomipramine toxicity (agitation, confusion, hallucinations, urinary re
tachycardia, seizures, coma) 
2)  Summary: Comedication with clomipramine and valproic acid may increase serum levels of clomipramine 
increased side effects. Clomipramine toxicity developed in a patient twelve days after valproic acid therapy w
Metabolism of clomipramine is mediated through N-demethylation, hydroxylation, and glucuronidation, and va
appears to inhibit the enzymes responsible for this mode of metabolism (Fehr et al, 2000a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor serum clomipramine levels to avoid overdosing as a result of elevated conc
clomipramine when comedicating with valproic acid. The clomipramine dose may need to be reduced when v
added to therapy. 
7)  Probable Mechanism: inhibition of cytochrome P450 2C-mediated metabolism of clomipramine 
8)  Literature Reports 

a)  A case report describes a 46-year-old female with personality disorder whose serum clomipramine co
became elevated after she began concomitant therapy with valproic acid. Antidepressant therapy with clo
lorazepam was initiated while being hospitalized for treatment of her psychiatric disorder. These two age
reduce the frequency of panic attacks and to improve symptoms of suicidal and self-destructive behavior
clomipramine 150 mg/day resulted in serum clomipramine levels in the normal range. Lorazepam was in
2 mg/day After two weeks of therapy valproate was initiated at 1000 mg/day because emotional instabilit
destructive behavior remained unimproved. After five days of therapy the serum levels of clomipramine a
desmethylclomipramine increased to 447 ng/mL and 85 ng/mL, respectively. Valproate serum concentra
mcg/mL. The valproate dose was subsequently adjusted to 1400 mg/day. Seven days after the increase 
clomipramine and desmethylclomipramine serum concentrations were 479 ng/mL and 269 ng/mL respec
the valproate serum level was 55 mcg/mL. The patient noted a feeling of numbness and exaggerated sle
After the clomipramine dose was reduced to 75 mg/day, these symptoms resolved. The author conclude
in serum clomipramine concentrations was primarily due to comedication with valproate (Fehr et al, 2000

 
3.5.1.I   Dehydroepiandrosterone 
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1)  Interaction Effect: reduced effectiveness of valproic acid 
2)  Summary: Dehydroepiandrosterone (DHEA) in a single case report was noted to cause mania in a patient
personal or family history of bipolar disorder (Markowitz et al, 1999a). Elevated DHEA levels have been found
mental disorders; DHEA suppression has lead to improvement in psychotic symptoms (Howard, 1992). Patie
medication for bipolar disorder or patients with a personal and/or family history of bipolar disorder should not 
further data is available to characterize this drug-herb interaction. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If valproic acid is being used for manic symptoms, concomitant use of dehydroepian
(DHEA) may cause a return of symptoms. Patients with a personal or family history of bipolar disorder should
avoid DHEA use. 
7)  Probable Mechanism: proserotonergic activity of dehydroepiandrosterone may predispose patients to man
dehydroepiandrosterone is a precursor to androgenic steroids, which in high doses may precipitate mania 
8)  Literature Reports 

a)  A 68-year-old male with no documented psychiatric history initiated dehydroepiandrosterone (DHEA) 
(mg) daily and increased the dose to 200 to 300 mg daily for 6 months. Within 3 months, family members
of odd behavior with prominent symptoms of agitation, delusional thinking, decreased sleep and appetite
sprees. The patient was not taking any prescribed medication but did ingest alcohol in amounts up to 1 c
Another 3 months elapsed, leading to involuntary inpatient admission secondary to rapid, loud, pressured
grandiose thoughts. At admission, the patient reported that he had decreased alcohol intake to 2 beers d
concerns about his behavior changes. There was no family history of bipolar disorder. Urinary drug scree
Over the seven-day hospital stay, with the institution of valproic acid 500 mg twice daily, the patient's beh
patterns improved, and the patient believed DHEA led to his symptoms. There were no ethanol withdraw
patient was discharged with follow-up care from his primary care physician with a diagnosis of substance
disorder (Markowitz et al, 1999).  

 
3.5.1.J   Doripenem 

1)  Interaction Effect: reduced valproic acid serum concentrations 
2)  Summary: Frequently monitor valproic acid concentrations after starting doripenem as coadministration re
valproic acid concentrations and may result in loss of seizure control. If valproic acid concentrations cannot b
within the therapeutic range or a seizure occurs, alternative antibiotic or anticonvulsant therapy should be con
DORIBAX(R) IV injection, 2009). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Frequently monitor valproic acid concentrations after starting doripenem as coadmi
result in reduced valproic acid concentrations and possibly a loss of seizure control. If valproic acid concentra
maintained within the therapeutic range or a seizure occurs, alternative antibiotic or anticonvulsant therapy sh
considered (Prod Info DORIBAX(R) IV injection, 2009). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Valproic acid AUC was reduced by 63% in healthy volunteers following coadministration of doripenem
DORIBAX(R) IV injection, 2009). 

 
3.5.1.K   Ertapenem 

1)  Interaction Effect: decreased valproic acid plasma concentrations and loss of anticonvulsant effect 
2)  Summary: Clinically significant reductions in serum valproic acid levels have been reported in patients rec
carbapenem antibiotics concomitantly. Two case reports describe significant decreases in serum valproic acid
with coadministration of ertapenem, leading to seizures in one (Lunde et al, 2007; CabanesMariscal et al, 200
exact mechanism is not understood, in vitro and animal data suggest that carbapenems may inhibit valproic a
hydrolysis. If ertapenem is initiated in patients receiving valproic acid, frequent monitoring of valproic acid leve
recommended. Use alternative antibacterial or anticonvulsant therapy if valproic acid blood levels drop below
or if a seizure occurs (Prod Info INVANZ(R) IV, IM injection, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: If concomitant administration of valproic acid and ertapenem is required, monitor va
concentration frequently. Consider alternative antibiotic or anticonvulsant therapy if serum valproic acid levels
therapeutic range or if a seizure occurs (Prod Info INVANZ(R) IV, IM injection, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A 41-year-old man maintained on divalproex sodium for seizure prophylaxis experienced recurrent to
on day 7 of concomitant ertapenem (1000 mg) every 24 hours) therapy. His medical history was significa
hypertension controlled with metoprolol, seizure disorder secondary to traumatic brain injury, and chronic
osteomyelitis. Approximately 3 months prior to starting ertapenem, the patient's serum valproic acid conc
therapeutic at 130 mcg/mL while taking divalproex sodium 2000 mg/day. He was admitted to the emerge
3 seizure episodes, the last of which was a witnessed tonic-clonic seizure lasting longer than one minute
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valproic acid concentration was 70 mcg/mL. The dose of divalproex sodium was increased to 2750 mg/d
was discharged. He returned 4 days later with recurrent seizures and a serum valproic acid concentratio
Intravenous valproic acid 1000 mg was administered along with one oral dose of divalproex sodium 100 
was discontinued, and intravenous ampicillin-sulbactam 3 grams every 6 hours was begun. The following
serum valproic acid concentration increased to 55 mcg/mL. Oral divalproex sodium was again increased
and 2 days later his level was 88.1 mcg/mL. Five days after ertapenem was discontinued his serum valp
concentration reached 146 mcg/mL, necessitating a decrease in divalproex sodium dose. He subsequen
seizure-free (Lunde et al, 2007; Personal Communication, 04/28/2008). 
b)  An 80-year-old woman, chronically treated with valproic acid solution 1100 mg/day for complex partia
secondary to severe cerebrovascular disease, experienced significantly reduced serum valproic acid con
beginning 4 days after the initiation of ertapenem 1000 mg every 24 hours. Approximately, 1.5 months pr
exposure, her total serum valproic acid concentration was 72 mcg/mL. Admitted to the hospital for aspira
the patient was treated with ertapenem. Four days later serum valproic acid concentration was reported t
mcg/mL, and her valproic acid dose was increased to 1600 mg/day. Two days later serum valproic acid m
mcg/mL and the drug dose increased to 2000 mg/day. A level of 1.04 mcg/mL was measured 4 days afte
increase. Ertapenem was discontinued. With intravenous administration of valproic acid (800 mg loading
400 mg every 6 hours), the patient's serum concentration gradually returned to therapeutic range over th
She was subsequently maintained on oral valproic acid 1400 mg/day (CabanesMariscal et al, 2006). 

 
3.5.1.L   Erythromycin 

1)  Interaction Effect: valproic acid toxicity (CNS depression, seizures) 
2)  Summary: One case report described the concurrent use of erythromycin and valproic acid resulting in inc
acid concentration and symptoms of valproate toxicity. Discontinuation of erythromycin led to lowered valproa
resolution of the symptoms (Redington et al, 1992a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If erythromycin and valproic acid are used concurrently, monitor patient for signs of 
(CNS depression, seizures). Monitor valproic acid serum concentrations during and after erythromycin therap
7)  Probable Mechanism: decreased valproic acid metabolism 
8)  Literature Reports 

a)  One study describes a 38-year-old female outpatient receiving valproate 3500 mg daily, clorazepate d
mg four times daily, and lithium carbonate 300 mg twice daily; her valproate level was 88.8 mg/L (therap
100 mg/L). Erythromycin 250 mg four times daily was prescribed for a respiratory infection; within a week
difficulty in walking, confusion, lethargy, slurred speech, and poor concentration. Her valproate level was
admission; at that time both erythromycin and valproate were discontinued. Fifteen hours later the valpro
mg/L, and valproate was restarted at the original dosage. All signs of adverse reaction resolved (Redingt

 
3.5.1.M   Ethosuximide 

1)  Interaction Effect: an increased risk of ethosuximide toxicity 
2)  Summary: Concomitant valproic acid and ethosuximide therapy does not appear to influence the pharmac
parameters of ethosuximide. This was demonstrated in an evaluation in which valproic acid was added to a c
ethosuximide regimen. There was no apparent change in total or nonrenal clearance of ethosuximide (Bauer 
However, the above combination did result in elevated ethosuximide levels (Mattson & Cramer, 1980). Admin
ethosuximide in patients receiving valproic acid therapy was reported to result in significant increases in ethos
(from 44 to 54 hours) and a significant decrease in total body clearance (11.2 to 9.5 mL/minute) (Pisani et al, 
suggest that valproic acid is capable of inhibiting the metabolism of ethosuximide. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients receiving valproate and ethosuximide concomitantly for alterations 
concentrations of both drugs. 
7)  Probable Mechanism: inhibition of ethosuximide metabolism 
8)  Literature Reports 

a)  Valproate inhibits the metabolism of ethosuximide. Administration of a single ethosuximide 500 mg do
(800 to 1600 mg/day) to six healthy volunteers resulted in a 25% increase in elimination half-life of ethos
15% decrease in valproate total clearance compared to ethosuximide alone. Patients on concomitant val
ethosuximide should be monitored for alterations in serum concentrations of both drugs (Prod Info Depak
2003k).  

 
3.5.1.N   Evening Primrose 

1)  Interaction Effect: reduced anticonvulsant effectiveness 
2)  Summary: Theoretically, evening primrose oil may reduce the effectiveness of anticonvulsants by lowering
threshold. Evening primrose oil is contraindicated in patients with epilepsy (Barber, 1998; Newall et al, 1996).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of evening primrose oil with anticonvulsants. 
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7)  Probable Mechanism: evening primrose oil may reduce the seizure threshold 
 
3.5.1.O   Felbamate 

1)  Interaction Effect: increased valproic acid concentrations 
2)  Summary: Coadministration of felbamate (1200 mg to 2400 mg daily) and valproic acid resulted in an incr
valproic acid AUC (28% and 54%), peak concentrations (34% and 55%), and average steady-state concentra
54%) (Wagner et al, 1992; Prod Info Felbatol(R), 2000). A decrease in valproate dosage may be necessary w
therapy is initiated (Prod Info Depakote(R) ER, 2003e). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor valproic acid levels when initiating or discontinuing felbamate. Tremor, irrita
and restlessness are more common when valproic acid serum levels exceed 100 mcg/mL. A decrease in the 
acid may be necessary. 
7)  Probable Mechanism: decreased valproic acid clearance 

 
3.5.1.P   Fosphenytoin 

1)  Interaction Effect: altered valproate levels or altered phenytoin levels 
2)  Summary: Fosphenytoin is a prodrug of phenytoin and the same interactions that occur with phenytoin are
occur with fosphenytoin (Prod Info Cerebyx(R), 1999). Valproic acid may initially cause a decrease in total ph
displacement of phenytoin from protein binding sites (Levy & Koch, 1982; Bruni et al, 1980; Monks et al, 1978
decrease in the bound fraction of phenytoin; the phenytoin which is displaced by valproic acid re-equilibrates 
capacity of the tissue compartment such that the unbound plasma concentration remains unchanged (Winter
al, 1978). The degree of displacement appears to be valproic acid dose related (Monks & Richens, 1980). Va
also inhibit phenytoin metabolism (Levy & Koch, 1982; Bruni et al, 1980; Patel et al, 1980; Winter, 1988; de W
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Due to the complex situation involving displacement of protein-bound phenytoin and
phenytoin metabolism, as well as the potential for decreased valproic acid concentrations, patients should be
phenytoin toxicity and therapeutic efficacy. Free plasma phenytoin levels should be measured if possible to p
accurate assessment of phenytoin activity early in therapy. At steady-state free phenytoin concentrations and
concentrations should be normalized. 
7)  Probable Mechanism: altered clearance and protein binding of both drugs 
8)  Literature Reports 

a)  If phenytoin or carbamazepine (or any prodrugs) is used in pregnant women, there is a substantially i
teratogenicity with many combinations of other anticonvulsants. The teratogenicity of these drugs is large
related to the levels of the reactive epoxide metabolites (Buehler et al, 1990; Van Dyke et al, 1991; Finne
epoxide/parent drug ratio is generally increased when phenytoin or carbamazepine is combined with eac
drugs that induce cytochrome P450 enzymes (3A4, 2C9, 2C19), or drugs which inhibit epoxide hydrolase
acid, progabide, and lamotrigine (Bianchetti et al, 1987; Ramsay et al, 1990; Spina et al, 1996). Such com
increase the risk of major birth defects 3- to 4-fold over monotherapy and about 10-fold over background

 
3.5.1.Q   Ginkgo 

1)  Interaction Effect: decreased anticonvulsant effectiveness 
2)  Summary: In a case report, 2 patients with epilepsy previously well controlled by valproate sodium develo
of seizures after ingesting ginkgo extract. Seizure control was regained after ginkgo was withdrawn (Granger
developed seizures after exposure to 4'-O-methylpyridoxine arising from ingestion of ginkgo seeds (Yagi et a
compound 4'-O-methylpyridoxine, a neurotoxin, is found in ginkgo seeds (used as food in Japan) as well as in
ginkgo component from which commercially available extracts are derived (Arenz et al, 1996a). The majority 
products should not contain sufficient amounts of 4'-O-methylpyridoxine to cause seizures. However, ginkgo 
commonly assayed to assure that 4'-O-methylpyridixone is not contained in the commercial product. Of conce
instances where, depending on the harvest season and the potential introduction of contamination, 4'-O-meth
be present in sufficient amounts to be problematic in vulnerable populations (eg, infants or those with known 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Avoid concomitant use of ginkgo and anticonvulsants in patients with epilepsy. If se
the first time or recur in patients previously controlled by anticonvulsant medication, inquire about the use of g
extract. If possible, an assay should be conducted on the specific product to ascertain if 4'-O-methylpyridoxin
7)  Probable Mechanism: neurotoxin 4'-O-methylpyridoxine (found in leaves and seeds of ginkgo biloba) may
8)  Literature Reports 

a)  The serum of a 21-month-old patient with gin-nan food poisoning was assayed for 4'-O-methylpyridox
serum concentration was 0.9 micrograms/milliliter (mcg/mL) at 8.5 hours after ingesting ginkgo seeds, de
mcg/mL at 15.5 hours. The authors concluded that the 4'-O-methylpyridoxine content was responsible fo
convulsions and loss of consciousness observed. They further observed that infants are particularly vuln
1993).  
b)  Four to six milligrams of the neurotoxin 4'-O-methylpyridoxine have been isolated from 2 kilograms of
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leaves which is the source of commercially-available products. Highest amounts were found in seeds (85
(mcg)/seed) and leaves (5 mcg/leaf) derived from the tree at the end of July and beginning of August. Th
seed can contain 105.15 mcg/gram dry weight, but this is reduced to 0.75-1.32 mcg/gram dry weight whe
unprocessed seed coats contain from 5.44-7.15 mcg/gram dry weight. The neurotoxin in ginkgo leaf was
medications and it was even detectable in homeopathic preparations. Specifically, 8.13 mcg/mL of 4'-O-m
was found in Tebonin Forte(R), 9.77 mcg/mL in Rokan(R), 3.80 mcg/mL in Kaveri Forte(R), and 7.18 mc
(R). Based on recommended daily intake, this translates into a maximum daily intake of 4'-O-methylpyrid
mcg, 58.62 mcg, 11.40 mcg, and 43.08 mcg for Tebonin Forte(R), Rokan(R), Kaveri Forte(R), and Gingiu
respectively. Among the homeopathic products, Ginkgo biloba Urtinktur Hanosan(R) and Ginkgo biloba U
contained 0.301 mcg/mL and 0.589 mcg/mL of 4'-O-methylpyridoxine, respectively. However, the author
amount contained in medicinal extracts of ginkgo leaves may be too low to be of clinical significance. Co
the variance in 4'-O-methylpyridoxine content depending on the season during which the ginkgo was har
al, 1996).  
c)  Seizures recurred in 2 patients, both with epilepsy that was well controlled prior to ingesting ginkgo bi
patients (an 84-year-old woman and a 78-year-old man) had been free of seizures for at least 18 months
therapy with Gb 120 milligrams daily to treat cognitive decline. Both patients developed seizures within 2
beginning Gb therapy, and both remained seizure-free (without changing anticonvulsant therapy) after di
(Granger, 2001).  

 
3.5.1.R   Imipenem 

1)  Interaction Effect: decreased valproic acid plasma concentrations and loss of anticonvulsant effect 
2)  Summary: Clinically significant reductions in serum valproic acid levels have been reported in patients rec
carbapenem antibiotics concomitantly. If imipenem is initiated in patients receiving valproic acid, frequent mo
acid levels is recommended. Use alternative antibacterial or anticonvulsant therapy if valproic acid blood leve
therapeutic range or if a seizure occurs (Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: If concomitant administration of valproic acid and imipenem is required, monitor val
concentration frequently. Consider alternative antibiotic or anticonvulsant therapy if serum valproic acid levels
therapeutic range or if a seizure occurs (Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.S   Isoniazid 

1)  Interaction Effect: valproic acid or isoniazid toxicity 
2)  Summary: In a case report, the concurrent use of valproic acid and isoniazid resulted in increased SGPT l
and a higher incidence of tonic-clonic seizures. Isoniazid may inhibit the metabolism of valproic acid, or valpro
increase the risk of isoniazid toxicity (Dockweiler, 1987). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Consider monitoring liver function tests periodically with therapy, as well as continue
therapeutic efficacy of valproic acid. Monitor serum valproic acid trough concentrations as indicated. If toxicity
alternative anticonvulsant may be appropriate. 
7)  Probable Mechanism: altered metabolism 

 
3.5.1.T   Lamotrigine 

1)  Interaction Effect: increased elimination half-life of lamotrigine leading to lamotrigine toxicity (fatigue, drow
an increased risk of life-threatening rashes 
2)  Summary: Valproic acid interferes with the metabolic clearance of lamotrigine. The normal elimination half
is approximately 24 hours; in patients receiving concomitant valproic acid therapy, the half-life increases to ap
60 hours. The mechanism of this interaction is thought to be competition of the two drugs for hepatic metabol
1986; Peck, 1991; Eriksson et al, 1996; Sallustio & Morris, 1997). Fever, rash, multiorgan dysfunction, dissem
intravascular coagulation, and fatal toxic necrolysis have been reported with this combination in adults and pe
(Chattergoon et al, 1997a; Page II et al, 1998a). Given the increased risk of rash in pediatric patients, careful 
lamotrigine serum concentrations may be advisable for children younger than 16 years of age, for whom the i
lamotrigine is restricted to those who have been diagnosed with either partial seizures or Lennox-Gastaut syn
of lamotrigine should be reduced when coadministered with valproate (Prod Info Depakote(R) ER, 2003c; Pro
oral tablets, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Dosage reductions of lamotrigine are necessary with concurrent valproic acid thera
in conjunction with other enzyme-inducing medications. The manufacturer recommends a lamotrigine dose of
other day for the first two weeks, increasing to 25 mg once daily for the next two weeks, advancing to a maint
100 mg to 400 mg daily in increments of 25 mg to 50 mg daily every one to two weeks. If valproic acid is the o
antiepileptic medication, the usual maintenance dose of lamotrigine is 100 to 200 mg daily. Discontinue use o
first sign of a rash unless the rash is clearly not drug related (Prod Info lamotrigine oral tablets, 2006). 
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7)  Probable Mechanism: decreased lamotrigine metabolism 
8)  Literature Reports 

a)  A 23-year-old woman presented to the emergency room with generalized rash, redness and swelling 
lips, fever, weakness, blisters, and a sore throat 3 weeks after lamotrigine was added to her anti-epilepsy
initial regimen consisted of carbamazepine 400 mg twice a day. Valproic acid 500 mg twice daily was ad
lamotrigine 50 mg twice daily was added 3 weeks prior to current presentation. The patient had an eleva
sedimentation rate and C-reactive protein. However, serum carbamazepine and valproic acid levels were
range. Serum lamotrigine concentrations were not measured. She was diagnosed with lamotrigine-induc
Johnson syndrome (SJS), with a Naranjo Adverse Drug Reactions Probability Scale score of 6 (probably
Lamotrigine was discontinued and treatment was initiated for the SJS. She was discharged on day 18 on
carbamazepine 400 mg twice daily and oral valproic acid 1500 mg/day. At the one month follow-up, she 
significant improvement in oromucosal and skin lesions, with areas of hyperpigmentation. The patient's in
developing SJS may have potentially been a result of either the combination of lamotrigine and valproic a
decreased metabolism of lamotrigine, or due to initiation of lamotrigine at a dose higher than the manufa
recommended starting dose of 25 mg per day (Kocak et al, 2007). 
b)  Fever, rash, multiorgan dysfunction, and disseminated intravascular coagulation were reported in two
with valproic acid and lamotrigine. Both children were receiving valproic acid for treatment of seizures. La
added because of poor control. Symptoms developed within nine days of starting lamotrigine, but did not
lamotrigine was discontinued (Chattergoon et al, 1997). 
c)  A 54-year-old male presented to the hospital with a five-day history of facial swelling, intermittent feve
and pruritic rash on the chest, upper extremities, neck, and back. He had been taking allopurinol 100 mg
50 mg daily for four years prior to admission. Because of a glioblastoma multiforme brain tumor, valproic 
lamotrigine therapy was begun and the doses were titrated to valproic acid 500 mg three times daily and
twice daily approximately four weeks prior to his hospital admission. By hospital day 7, the patient was ex
extensive sloughing of his skin along his back, face, and trunk, accounting for more than 60% of his total
area. He continued to deteriorate and was withdrawn from life support on hospital day 12. His death was
epidermal necrolysis probably due to lamotrigine therapy and possibly enhanced by valproic acid (Page 
d)  A study including 28 patients with intractable epilepsy was conducted to determine whether the dose 
serum concentrations (Css) of valproic acid were inversely related to lamotrigine clearance. Valproic acid
500 mg/day for 3 days and increased to 750 mg/day on day 4, depending on tolerance and response. Th
dose was increased 125 to 250 mg every 3 weeks, until patients became seizure-free or developed adve
initiation of valproic acid, the dose of lamotrigine was decreased by 50%, so as to maintain lamotrigine C
levels to those reached during monotherapy. A 50% reduction in lamotrigine clearance was reported in th
dose of lamotrigine needs to be decreased by 50% at the start of valproic acid therapy to maintain comp
Css. However, additional increases in valproic acid dose would not require further reductions of lamotrigi
stable lamotrigine Css. Seizure-free periods were significantly longer during treatment with both lamotrig
acid than during lamotrigine monotherapy, an indication that therapeutic synergism exists between lamot
acid (Kanner & Frey, 2000). 
e)  A study involving eight patients with epilepsy found a significant increase in lamotrigine area under th
time curve (AUC) and longer half-life with concomitant valproic acid administration. Dosages of valproic a
mg/day resulted in mean increases in lamotrigine AUC of more than 2.5-fold. Even low doses of valproic
resulted in significant increases in lamotrigine AUC (mean 84%). Significant increases in plasma lamotrig
by inhibiting lamotrigine metabolism and increased half-life has been achieved with the use of low to mod
valproic acid (Morris et al, 2000). 
f)  Lamotrigine decreased valproic acid steady-state concentrations by 25% in 18 healthy volunteers ove
and then stabilized. Adding lamotrigine to the existing therapy did not cause a change in plasma valproat
in adult or pediatric patients in controlled clinical trials. The addition of valproate increased lamotrigine ste
concentrations in normal volunteers by more than 2-fold (Prod Info Lamictal(R), 2004). 
g)  In a black box warning from the manufacturer, the incidence of severe rash may be higher in patients
administered valproic acid and lamotrigine (Prod Info Lamictal(R), 2003). 

 
3.5.1.U   L-Methylfolate 

1)  Interaction Effect: decreased valproic acid serum levels 
2)  Summary: Concomitant administration of first-generation anticonvulsants, including valproic acid, with high
may lead to decreased serum levels of the anticonvulsant, thereby decreasing valproic acid efficacy and incre
seizures. Although there have been no such reports with the use of l-methylfolate and valproic acid, caution is
agents are used concomitantly (Prod Info DEPLIN(R) oral tablets, 2006; Prod Info Zervalx(R) oral tablets, 200
patients for loss of valproic acid efficacy. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if l-methylfolate is prescribed to patients receiving valproic acid a
folate may theoretically result in decreased serum valproic acid levels, thereby reducing valproic acid efficacy
the frequency of seizures (Prod Info DEPLIN(R) oral tablets, 2006; Prod Info Zervalx(R) oral tablets, 2008). If 
used concomitantly, monitor patients for loss of valproic acid efficacy. 
7)  Probable Mechanism: unknown 

 
3.5.1.V   Lopinavir 
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1)  Interaction Effect: decreased valproic acid serum concentrations 
2)  Summary: Coadministering lopinavir/ritonavir with valproic acid may decrease the plasma concentration o
case report suggests the mechanism may be due to ritonavir induction of VPA metabolism via glucuronidation
2006). Monitoring of valproic acid plasma concentrations is recommended (Prod Info NORVIR(R), 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor therapeutic concentrations of valproic acid when coadministering with lopin
valproic acid dose increase may be needed. 
7)  Probable Mechanism: ritonavir-induced metabolism of valproic acid 
8)  Literature Reports 

a)  A case report describes a 30-year-old man with bipolar disorder and HIV who became increasingly m
addition of lamivudine 150 mg/zidovudine 300 mg twice a day and lopinavir 133 mg/ritonavir 33 mg (3 ca
day) to his drug regimen. The patient had been maintained on valproic acid (VPA) 250 mg 3 times a day
concentration of 495 mcmol/L, when the antiretrovirals were prescribed during a hospital admission for m
Paroxetine 10 mg/day was simultaneously given for the depressive episode. The patient became hypom
and the paroxetine was switched to sertraline 50 mg/day. Twenty-one days after the initiation of antiretro
became increasingly manic and was again admitted. He had continued all medications except sertraline 
including the same VPA dose. Serum VPA concentration 6 to 10 hours post-dose was subtherapeutic at 
decrease of 48% from the previous documented concentration. Olanzapine and an increase in VPA to 15
effectively managed the manic episode. The patient adhered to this new drug regimen, including the prev
antiretrovirals, and 10 days later a 14-hour post-dose VPA level measured in the therapeutic range at 39
the patient was not taking concomitant medications known to affect VPA metabolism, it was hypothesize
decrease in VPA concentrations was due to ritonvavir induction of VPA metabolism (via glucuronidation)
2006). 

 
3.5.1.W   Lorazepam 

1)  Interaction Effect: increased lorazepam concentrations 
2)  Summary: In a small study of healthy subjects (n=8), valproic acid was found to decrease lorazepam clear
compared to controls (Anderson et al, 1994). When lorazepam and valproic acid are coadministered, the dos
should be reduced by 50% (Prod Info Ativan(R), 1997a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: When lorazepam and valproic acid are coadministered, the dose of lorazepam shou
50%. The patient should then still be monitored for evidence of lorazepam toxicity, including excessive sedati
depression. 
7)  Probable Mechanism: decreased lorazepam metabolism 
8)  Literature Reports 

a)  In a study involving six healthy male subjects, the coadministration of intravenous lorazepam 2 mg wi
acid 250 twice daily for three days resulted in a decrease of 40% in the total clearance of lorazepam. The
glucuronide formation rate was also decreased by 55%. Plasma concentrations of lorazepam were appro
times higher for at least 12 hours following concurrent administration. The manufacturer of lorazepam rec
reducing the dose of lorazepam by 50% during valproic acid coadministration (Prod Info Ativan(R), 1997)

 
3.5.1.X   Mefloquine 

1)  Interaction Effect: loss of seizure control 
2)  Summary: The concomitant use of mefloquine in patients taking an anticonvulsant may cause reduced se
lowering plasma levels of the anticonvulsant (Prod Info Lariam(R), 2003). One case report describes a male w
an increase in the frequency of his seizures after he was prescribed mefloquine for malaria prophylaxis. His a
medication included carbamazepine and sodium valproate. Pharmacokinetic studies determined that the half
valproate was significantly reduced by the administration of mefloquine, while carbamazepine was not affecte
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If mefloquine and valproic acid must be administered concurrently, monitor the leve
Adjustments of the valproic acid dose may be required. Also monitor the patient for seizure control. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A 38-year old male epileptic controlled by carbamazepine 1200 mg daily and sodium valproate 1 gram
mefloquine 250 mg weekly. The patient began to experience multiple partial seizures. The pharmacokine
antiepileptic drugs were studied to determine the cause of this patient's seizures. A reduction in the half-
valproate (from 8-20 hours to 5.6 hours) was observed, although that of carbamazepine was unchanged
mefloquine accelerated the metabolism of sodium valproate, since they both share the same hepatic me
(Jallon, 1988). 

 
3.5.1.Y   Meropenem 

1)  Interaction Effect: decreased valproic acid plasma concentrations and loss of anticonvulsant effect 
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2)  Summary: As described in a case report, the coadministration of meropenem with valproic acid produced 
in valproic acid (VPA) plasma concentrations, causing recurrent seizure activity (Coves-Orts et al, 2005) . Sim
VPA serum concentrations were reported in several other patients receiving concomitant treatment with VPA 
No patient developed seizures (Nacarkucuk et al, 2004; De Turck et al, 1998). A single retrospective study of
confirms that the concurrent use of valproic acid with meropenem results in subtherapeutic VPA plasma conc
corresponding increases in seizure activity and electroencephalogram changes (Spriet et al, 2007). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: established 
6)  Clinical Management: Patients receiving valproic acid anticonvulsant therapy should avoid being treated w
Consider an alternative antibiotic which does not affect valproic acid serum levels. If concomitant administrati
and meropenem is unavoidable, monitor valproic acid serum concentration closely (Spriet et al, 2007). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A retrospective study of 39 patients with concurrent treatment with valproic acid (VPA) and meropene
an average decrease of valproic acid levels of 66% within 24 hours. In patients receiving meropenem aft
the mean plasma concentrations of VPA decreased from 64.3 milligrams/liter (mg/L) to 22.5 mg/L. Thera
plasma concentrations range from 50 to 100 (mg/L). Patients receiving VPA after meropenem did not ac
plasma levels of VPA, with mean levels of 11.8 mg/L. Despite additional loading doses and increased ma
only one patient achieved therapeutic plasma levels after the maintenance dose was increased to 12 gra
adverse patient outcomes or incomplete data, 20 patients were evaluated for causality and clinical releva
interaction. The interaction was rated probable in 16 and possible in 4 of the 20 patients. Eleven of these
experienced an increase in seizures, electroencephalogram changes, or both. VPA concentrations achie
range approximately 8 days after concurrent use of the two medications ceased, and seizure activity was
et al, 2007). 
b)  The coadministration of meropenem with valproic acid produced a pronounced decline in valproic aci
concentrations. In a case report, a 21-year-old woman was administered valproic acid (VPA) 1920 milligr
continuous intravenous (I.V.) infusion over 24 hours in an attempt to control recurrent tonic-clonic seizure
concentration of 52.5 micrograms/milliliter (mcg/mL) was attained on treatment day 6, with therapeutic se
concentrations maintained on days 8, 10, and 12. On day 13, the patient developed a fever for which intr
meropenem 1 gram 3 times daily was started. Two days later, numerous myoclonic events were observe
arms and face; VPA serum concentration was measured at 42 mcg/mL. VPA dose was increased to 288
I.V. infusion over 24 hours), yet tonic-clonic seizures recurred on day 17 in conjunction with a further dec
concentration to 7 mcg/mL. VPA dose was increased the following day to 3600 mg; however, VPA serum
did not exceed 10 mcg/mL. Intravenous ceftazidime and ciprofloxacin were substituted for meropenem o
which serum concentration of VPA increased over the next several days, eventually attaining therapeutic
cessation of seizure activity (Coves-Orts et al, 2005). 
c)  As described in a series of case reports, serum concentration levels of valproic acid were substantiall
the concurrent administration of meropenem. In the first case, a 14-year-old boy with epilepsy had been 
with valproic acid (VPA) 50 milligrams/kilogram (mg/kg)/day, prior to receiving meropenem and tobramyc
unspecified) for treatment of Acinetobacter pneumonia. VPA serum concentrations subsequently decline
therapeutic levels (nadir of 15 micrograms/milliliter (mcg/mL)) despite an increase in VPA dose to 200 mg
after completing meropenem therapy, VPA serum concentrations returned to therapeutic levels (114 mcg
patient was a 7-month-old girl with West syndrome, receiving anticonvulsant treatment with VPA 75 mg/k
VPA plasma concentrations were within therapeutic range (69 to 90 mcg/mL) prior to receiving concomit
meropenem and vancomycin to treat an Acinetobacter nosocomial pneumonia. VPA was increased to 13
plasma VPA declined to as low as 18 mcg/mL. The patient continued to receive meropenem for 14 days,
activity, and sustained an increase in plasma VPA concentrations to 81 mcg/mL on the third day after co
meropenem therapy. The third patient, a 14-month-old girl, was receiving VPA 75 mg/kg/day for anticonv
West syndrome symptoms. Baseline VPA serum concentrations were 85 mcg/mL. The patient received m
therapy for treatment of an Acinetobacter urinary tract infection; within 3 days of beginning meropenem t
plasma concentrations decreased to a nadir of 10 mcg/mL, yet returned to within therapeutic range 3 day
the course of meropenem treatment (Nacarkucuk et al, 2004). 
d)  In 2 patients, substantial reductions occurred in valproic acid (VPA) plasma concentrations when mer
added to previously stable dose regimens of VPA. The first patient, a 65-year-old woman, received an in
intravenous VPA 1200 milligrams (mg) over 24 hours following shunt placement for management of a su
hemorrhage. Therapeutic VPA concentration levels were maintained with a dose range of 1200 mg to 16
approximately 23 days, intravenous meropenem 1 gram 3 times daily was administered with amikacin to 
negative bacillus infection. On the day following initiation of meropenem, the VPA serum concentration d
approximately 55 mg/mL to 25 mg/L (per graphic analysis), despite supplementation of VPA dose. In the
report, a 57-year-old woman was given a prophylactic infusion of intravenous VPA (dose unspecified) alo
100 mg 3 times daily administered on postop days 9-15. Due to development of a lung infection with Kleb
Pseudomonas organisms, intravenous meropenem and amikacin were administered at an indeterminate
during the postoperative course, accompanied by an unspecified supplementation of VPA dose. Despite 
augmentation, serum concentration of VPA declined from 44 mg/L to 5 mg/L within 24 hours of beginning
this second patient, the plasma elimination half life of VPA was found to have declined from an expected
to only 4 hours (De Turck et al, 1998). 
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3.5.1.Z   Nifedipine 
1)  Interaction Effect: increased plasma concentration of nifedipine 
2)  Summary: Nifedipine plasma concentrations may be increased by the presence of valproic acid. Clinical m
nifedipine toxicity is recommended (Prod Info Adalat(R) CC Extended Release Tablets, 2004). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant administration of nifedipine and valproic acid may increase exposure t
Monitor for clinical signs of nifedipine toxicity, including hypotension, peripheral edema, and bradycardia. Con
reduction of nifedipine. 
7)  Probable Mechanism: unknown 

 
3.5.1.AA   Nimodipine 

1)  Interaction Effect: nimodipine toxicity (dizziness, headache, flushing, peripheral edema) 
2)  Summary: A single dose study has shown that concurrent use of valproic acid with nimodipine results in in
nimodipine AUC with no change in half-life (Tartara et al, 1991a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for clinical or toxic effects of nimodipine (hypotension is most likely). Downw
adjustment may be necessary to maintain desired cardiovascular response. 
7)  Probable Mechanism: decreased nimodipine metabolism 
8)  Literature Reports 

a)  Three groups of eight subjects were studied (Tartara et al, 1991). Group 1 was comprised of healthy s
had epileptic patients treated at least four months with carbamazepine, phenobarbital, phenytoin (all enz
a combination, and group 3 included epileptic patients treated for at least four months with sodium valpro
the control group, nimodipine AUCs averaged a 7-fold decrease in the enzyme inducer group, probably d
first-pass metabolism. The nimodipine AUCs were increased by 50% in the valproate-treated group. 

 
3.5.1.AB   Nortriptyline 

1)  Interaction Effect: increased serum nortriptyline levels 
2)  Summary: The manufacturer reports a 34% decrease in plasma clearance of nortriptyline and a 21% decr
clearance of amitriptyline following the administration of amitriptyline 50 mg (single dose) and valproate 500 m
15 healthy volunteers. However, concurrent use of valproate and amitriptyline (nortriptyline precursor) has rar
associated with overt toxicity (Prod Info Depacon(R), 2002). Monitor nortriptyline levels in patients taking valp
concomitantly. Consider lowering the dose of nortriptyline in the presence of valproate (Prod Info Depakote(R
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor nortriptyline levels in patients taking valproate concomitantly. Consider lowe
nortriptyline in the presence of valproate. 
7)  Probable Mechanism: inhibition of nortriptyline metabolism 
8)  Literature Reports 

a)  In an open-label study of 15 healthy volunteers, the pharmacokinetic interactions between divalproex 
amitriptyline were studied. Subjects were given amitriptyline 50 mg alone and two hours after receiving n
divalproex sodium 500 mg, which was given every 12 hours. Coadministration of amitriptyline with divalp
resulted in a 17% increase in amitriptyline maximum concentration (Cmax) and a 31% increase in the am
under the concentration-time curve (AUC). Time to maximum concentration (Tmax) for amitriptyline was 
coadministration with divalproex sodium. For nortriptyline, the metabolite of amitriptyline, AUC was increa
Cmax was increased by 28%, and Tmax was unaffected. The authors postulated that divalproex sodium 
amitriptyline and nortriptyline disposition, possibly through inhibition of hepatic metabolism (Wong et al, 1
b)  The combination of valproic acid and nortriptyline has resulted in toxic levels of nortriptyline. A 33-yea
bipolar disorder had elected to discontinue her lithium treatment which she had been maintained on for 8
developed severe depression two months later. Nortriptyline 25 mg at bedtime was initiated on day 1 of h
day 10, the dosage was increased to nortriptyline 100 mg at bedtime. Valproate 250 mg three times daily
day 7 and increased to 500 mg twice daily on day 10. On day 13 of the patient noticed marked tremulous
and fingers, which worsened over the next 3 days. After 15 days of nortriptyline treatment the nortriptylin
ng/nL (range, 40 to 130 ng/mL). The valproate level was 105 mg/liter (range, 50 to 100 mg/liter). Both me
discontinued and the patient's tremulousness decreased over the next 2 days (Fu et al, 1994).  
c)  A 36-year old male with bipolar disorder was treated initially with lithium but had terminated his lithium
of suspected lithium-induced hypothyroidism. His current regimen consisted of thioridazine 75 mg/day an
mg/day. His nortriptyline level at that time was 146 ng/mL. His thioridazine dose was tapered over a 20-d
then discontinued due to difficulties with sexual dysfunction. One month later his mood became dysphori
presentation to the emergency room, he was restarted on thioridazine 75 mg/day and nortriptyline was in
mg/day. His nortriptyline level was 218 ng/mL, and his nortriptyline was decreased to 75 mg/day. Valproa
times daily was subsequently added to the patient's regimen to provide mood stabilization. Valproate wa
1250 mg/day within a few weeks. The patient then stopped thioridazine and started loxapine 10 mg/day. 
level of nortriptyline was 345 ng/mL. Nortriptyline was titrated down to 25 mg/day and a subsequent drug

Page 79 of 142MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.7, page 79

Case 3:09-cv-00080-TMB     Document 78-21      Filed 03/24/2010     Page 79 of 142



ng/mL. This was within the therapeutic range (Fu et al, 1994).  
d)  The addition of valpromide to a stable amitriptyline regimen may result in an increase of antidepressa
Twenty patients with major depressive illness (DSM - III criteria) were divided into two groups, one treate
alone and one treated with both amitriptyline and valpromide. All patients received oral amitriptyline 125 
the evening for 20 days. Only benzodiazepines (diazepam, lorazepam, bromazepam, clorazepate dipota
mg/day, were also administered. Ten patients also received 600 mg valpromide daily after 10 days on am
relapses and/or to decrease irritability and agitation. No statistically significant difference between amitrip
nortriptyline plasma levels were determined on days 10 and 20, respectively in ten patients treated with a
mg daily. In the ten patients who received valpromide 600 mg, amitriptyline and nortriptyline plasma leve
mean amitriptyline level increased from 70.5 +/- 35.9 nanograms/milliliter (ng/mL) to 105.5 +/- 49.4 ng/m
0.0003, paired Student's t test), and the mean nortriptyline level rose from 61.0 +/- 34.3 to 100.5 +/- 65.1
No significant relationship was seen between the percentage increase of amitriptyline levels and the plas
valproic acid, the main valpromide metabolite. There was a significant linear relationship between the pla
amitriptyline before and after valpromide (r equal to 0.94, p less than 0.001) and between the nortriptyline
before and after valpromide (r equal to 0.87, p less than 0.001). Tricyclic antidepressant plasma levels m
the therapeutic window after addition of valpromide. Monitoring of plasma levels of tricyclic antidepressan
control this interaction (Vandel et al, 1988a).  

 
3.5.1.AC   Oxcarbazepine 

1)  Interaction Effect: decreased plasma concentration of the active 10-monohydroxy metabolite of oxcarbaze
2)  Summary: Concurrent administration of oxcarbazepine (600 to 1,800 milligrams (mg)/day) in patients rece
with valproic acid (400 to 2,800 mg/day) resulted in a 18% decrease (90% confidence interval, 13% decrease
in the plasma concentration of oxcarbazepine's 10-monohydroxy derivative (MHD) and a less than 10% chan
acid concentration (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005). Although, the clinical signif
interaction is unknown, decreased plasma MHD concentrations may result in a potential loss of oxcarbazepin
oxcarbazepine and valproic acid are administered concurrently, clinical response to oxcarbazepine may need
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of oxcarbazepine and valproic acid may result in a decreased con
active 10-monohydroxy metabolite of oxcarbazepine. Monitor patients for clinical response to oxcarbazepine.
7)  Probable Mechanism: unknown 

 
3.5.1.AD   Panipenem 

1)  Interaction Effect: decreased valproic acid efficacy 
2)  Summary: Three case reports describe a decrease in valproic acid serum concentrations when panipenem
therapy was instituted, resulting in the recurrence of seizures in two patients. Although the exact mechanism 
is not known, panipenem/betamipron should be avoided in patients treated with valproic acid (Yamagata et a
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving valproic acid anticonvulsant therapy should not be treated with 
panipenem/betamipron. An alternative antibiotic which does not affect valproic acid serum levels should be co
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A 4-year-old female with spastic quadriplegia, epilepsy, and mental retardation was receiving valproic
mg/kg/day and phenobarbital 5 mg/kg/day with serum levels of 55.1 mg/dL and 28.4 mg/dL, respectively
admitted to the hospital for pneumonia, and her valproic acid dose was increased to 30 mg/kg/day while 
was decreased to 4.5 mg/kg/day. Panipenem/betamipron therapy was initiated at 60 mg/kg/day in three d
daily, and the serum valproic acid level decreased to 22.9 mg/mL by day 6. Although no seizures develo
this decrease, panipenem/betamipron was discontinued, and the valproic acid serum concentration incre
mg/dL (Yamagata et al, 1998). 
b)  A 3-year-old girl with quadriplegia, epilepsy, and mental retardation was receiving valproic acid 35 mg
carbamazepine 11 mg/kg/day, and phenytoin 10 mg/kg/day for two months before a hospital admission f
pneumonia. Valproic acid serum concentration was 88.7 mg/mL prior to the start of panipenem/betamipr
and amikacin 5 mg/kg/day. Three days later, generalized tonic-clonic seizures began to occur once or tw
valproic acid level had decreased to 30.9 mg/mL and further dropped to 26.8 mg/mL two days later. Des
the valproic acid dose to 42 mg/kg/day, the serum concentration continued to decrease to 15.3 mg/mL o
treatment with panipenem/betamipron. The valproic acid level started to increase within 24 hours of disco
panipenem/betamipron. The phenytoin serum level was undetectable on day 3 of panipenem/betamipron
carbamazepine level was not significantly altered (Yamagata et al, 1998). 
c)  Panipenem/betamipron 30 mg/kg/day resulted in intense, generalized seizures and frequent myoclon
year-old male who had previously been stabilized on valproic acid 32 mg/kg/day, clonazepam 0.9 mg/kg/
phenytoin 5 mg/kg/day. Prior to panipenem/betamipron therapy, his valproic acid serum level ranged from
108.9 mg/mL. However, by day 5 of panipenem/betamipron treatment, the valproic acid level was 26.7 m
the valproic acid dose was increased to 34 mg/kg/day, serum levels were undetectable by day 25 of 
panipenem/betamipron therapy. After the antibiotic was discontinued, the serum valproic acid concentrat
55 mg/mL and the frequency of the seizures was decreased. Incidentally, in this patient, the phenytoin an
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levels were not significantly altered by the presence of panipenem/betamipron (Yamagata et al, 1998). 
 
3.5.1.AE   Phenobarbital 

1)  Interaction Effect: phenobarbital toxicity or decreased valproic acid effectiveness 
2)  Summary: Concurrent administration of valproic acid and phenobarbital results in decreased phenobarbita
increased serum concentrations (Prod Info Depakote(R) ER, 2003g; Bourgeois, 1988; Fernandez de Gatta et
al, 1980a). It may be necessary to decrease the phenobarbital dosage with concomitant use. Conversely, val
may decrease significantly with concurrent use (May & Rambeck, 1985). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: With the addition of valproic acid therapy in a patient stabilized on phenobarbital, th
be monitored for signs of phenobarbital toxicity and a serum phenobarbital level obtained. Phenobarbital dosa
be decreased in some cases. Due to increased valproic acid metabolism, periodic determinations of valproic 
barbiturate concentrations should be considered. 
7)  Probable Mechanism: decreased phenobarbital metabolism or increased valproic acid metabolism 
8)  Literature Reports 

a)  Elevations in serum phenobarbital levels have occurred with concurrent sodium valproate administrat
secondary to inhibition of phenobarbital metabolism (Schobben et al, 1975; Johannessen, 1977; Richens
Suganuma et al, 1981; Kapetanovic et al, 1981; Bruni et al, 1980a; Anon, 1978). Conversely, phenobarb
the serum half-life of sodium valproate due to the induction of liver enzymes (Pinder et al, 1977; Rimmer 
Furlanut et al, 1982). A 10% increase in clearance of valproic acid has been observed in patients taking 
(Yukawa et al, 1997).  
b)  Phenobarbital metabolism is inhibited by valproate. Six subjects received valproate 250 mg twice dail
phenobarbital which resulted in a 50% increase in half-life and a 30% decrease in plasma clearance of p
mg single dose). The fraction of phenobarbital dose excreted unchanged increased by 50% in presence 
Info Depakote(R) ER, 2003f).  

 
3.5.1.AF   Phenytoin 

1)  Interaction Effect: altered valproate levels or altered phenytoin levels 
2)  Summary: Valproic acid may initially cause a decrease in total phenytoin level by displacement of phenyto
binding sites (Prod Info Depakote(R) ER, 2003l; Levy & Koch, 1982a; Bruni et al, 1980a; Monks et al, 1978a)
decrease in the bound fraction of phenytoin; the phenytoin which is displaced by valproic acid re-equilibrates 
capacity of the tissue compartment such that the unbound plasma concentration remains unchanged (Winter
et al, 1978a). The degree of displacement appears to be valproic acid dose related (Monks & Richens, 1980a
may also inhibit phenytoin metabolism (Levy & Koch, 1982a; Bruni et al, 1980a; Patel et al, 1980b; Winter, 19
al, 1982a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Due to the complex situation involving displacement of protein-bound phenytoin and
phenytoin metabolism, as well as the potential for decreased valproic acid concentrations, patients should be
phenytoin toxicity and therapeutic efficacy. Free plasma phenytoin levels should be measured if possible to p
accurate assessment of phenytoin activity early in therapy. At steady-state free phenytoin concentrations and
concentrations should be normalized. 
7)  Probable Mechanism: altered clearance and protein binding of both drugs 
8)  Literature Reports 

a)  If phenytoin or carbamazepine (or any prodrugs) is used in pregnant women, there is a substantially i
teratogenicity with many combinations of other anticonvulsants. The teratogenicity of these drugs is large
related to the levels of the reactive epoxide metabolites (Buehler et al, 1990b; Van Dyke et al, 1991b; Fin
The epoxide/parent drug ratio is generally increased when phenytoin or carbamazepine is combined with
other drugs that induce cytochrome P450 enzymes (3A4, 2C9, 2C19), or drugs which inhibit epoxide hyd
valproic acid, progabide, and lamotrigine (Spina et al, 1996b; Bianchetti et al, 1987b; Ramsay et al, 1990
combinations increase the risk of major birth defects 3- to 4-fold over monotherapy and about 10-fold ove
rates.  

 
3.5.1.AG   Primidone 

1)  Interaction Effect: severe central nervous system depression 
2)  Summary: The concurrent use of valproic acid and phenobarbital may result in severe central nervous sys
possibly due to the impairment of non-renal phenobarbital clearance. Serum concentrations of phenobarbital 
significantly increased. Since primidone is metabolized to phenobarbital, the same interaction may be possibl
Depakote(R) ER, 2003b; Prod Info Depakene(R), 1998). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: All patients receiving concurrent primidone and valproic acid therapy should be mon
excessive central nervous system depression and neurological toxicity. Serum primidone and derived phenob
should be monitored and the dosage of primidone decreased, if necessary. 
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7)  Probable Mechanism: impairment of phenobarbital clearance 
8)  Literature Reports 

a)  One hundred epileptic patients taking primidone alone or in combination with other anticonvulsants w
studied (Yukawa et al, 1989). Primidone doses ranged from 1.45 mg per kg to 27.03 mg per kg. All patie
taking the same dosage for at least three weeks prior to blood sampling. Results showed no significant c
primidone serum level when given concomitantly with valproate sodium, but there was a significant incre
phenobarbital serum level.  

 
3.5.1.AH   Rifampin 

1)  Interaction Effect: reduced valproate levels 
2)  Summary: A 40% increase in the oral clearance of valproate was observed in a study involving the admini
dose of valproate (7 mg per kg) 36 hours after five nights of daily dosing with rifampin (600 mg) (Prod Info De
When coadministered with rifampin, valproate dosage adjustment may be required (Prod Info Depakote(R) E
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor valproate levels and the patient for seizure control. An adjustment in the do
may be necessary when coadministered with rifampin. 
7)  Probable Mechanism: increased valproate oral clearance 

 
3.5.1.AI   Rifapentine 

1)  Interaction Effect: decreased anticonvulsant effectiveness 
2)  Summary: The efficacy of anticonvulsants may be impaired with concomitant use of rifapentine. Rifapentin
the metabolism of other coadministered drugs that are metabolized by cytochrome P450 3A4 or 2C8/9. Dosa
anticonvulsants may be necessary if given concurrently with rifapentine (Prod Info Priftin(R), 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor serum anticonvulsant levels and with concomitant use and adjust doses ac
7)  Probable Mechanism: increased hepatic metabolism 

 
3.5.1.AJ   Risperidone 

1)  Interaction Effect: increased plasma valproic acid concentrations 
2)  Summary: The addition of risperidone to valproic acid produces a significant increase in the peak plasma 
(Cmax) of valproic acid (Prod Info Risperdal(R) Consta(TM), 2003a) as well as marked increases in ammonia
al, 2007). The high protein capacity of risperidone could lead to a competition for protein-binding with the high
capacity of valproic acid, leading to displacement of valproic acid from plasma protein-binding sites (van Watt
However, Valproic acid can be added safely to a treatment regimen consisting of risperidone (Spina et al, 200
ammonia levels may be warranted in patients who exhibited new or increased manic behavior when taking va
risperidone, especially in patients vulnerable to valproic acid-induced hyperammonemia, including the young,
polytherapy, severely handicapped, or suffering from malnutrition, protein load, and decreased free serum ca
al, 2007). In patients prescribed this combination of drugs, monitoring of plasma risperidone or 9-OH-risperido
does not appear to be warranted. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for increased ammonia levels and plasma valproic acid concentrations with
risperidone to drug therapy or changes in risperidone dose. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  In 2 case reports of 11 year-old boys, there were marked exacerbations in manic behavior and a 2 to 
serum ammonia levels when risperidone and valproic acid were concomitantly administered. The first pa
history of Asperger's disorder, attention-deficit/hyperactivity disorder (ADHD), psychosis, and manic sym
admitted for increasing aggressive behavior. Chlorpromazine was added as needed and risperidone was
his aripiprazole. Following the initiation of valproic acid 250 mg twice daily, the patient experienced a qua
exacerbation of manic behavior. The risperidone dosage was eventually adjusted to 2 mg/day and valpro
mg/day. The patient's valproate level ranged from 87 to 90 and ammonia level was 213. When valproic a
discontinued, and the ammonia level fell to 55, his manic behavior stopped. The second patient, with a h
epilepsy and ADHD, was on stable doses of valproic acid. Because of his psychotic symptoms, risperido
and increased to 1.125 mg/day over 5 weeks. The patients exhibited markedly pronounced manic behav
serum ammonia level of 113, despite a normal valproic acid level of 71. Upon discontinuation of risperido
acid, the ammonia level normalized to 55 and the manic behavior resolved. One month later when the pa
rechallenged with risperidone (in the absence of valproic acid), there was no return of either mania or hy
(Carlson et al, 2007). 
b)  A study was performed to evaluate the pharmacokinetic interaction between risperidone and valproic 
plasma concentrations of risperidone and 9-hydroxyrisperidone (9-OH risperidone) were compared in pa
risperidone alone or in patients comedicated with valproic acid. Thirty-three patients with a DSM-IV diagn
schizophrenia, schizoaffective disorder or bipolar disorder, were stabilized with risperidone alone or in co
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valproic acid. The results demonstrate that valproic acid given at doses up to 1200-1500 mg/day had clin
effects on plasma concentrations of risperidone and its active metabolite. Valproic acid can be added saf
regimen consisting of risperidone. In patients prescribed this combination of drugs, monitoring of plasma 
OH-risperidone concentrations does not appear to be warranted (Spina et al, 2000).  
c)  The combination of valproic acid and risperidone led to significantly increased levels of valproic acid i
year-old male suffered from mood swings and increasingly aggressive behavior. Valproic acid treatment 
titrated up to 1750 mg/day. Valproate serum levels were in the therapeutic range. After 10 days of treatm
mg/day was added, which was increased to 3 mg/day on day 4. On day 5 after risperidone was started, t
symptoms improved but valproic acid levels were above the therapeutic range at 191 mg/L. Valproic acid
1000 mg/day and the level normalized to 108 mg/L within 3 days and subsequently stabilized. The autho
the high-protein-binding capacity of risperidone could lead to a competition for protein-binding with the hi
capacity of valproic acid, leading to displacement of valproic acid from plasma protein-binding sites (Van
d)  In 21 patients, repeated oral doses of risperidone 4 mg daily did not affect the pre-dose or average pl
concentrations or exposure (area under the concentration-time curve) of valproate 1000 mg daily compa
There was, however, a 20% increase in valproate maximum plasma concentration (Cmax) after risperido
coadministration (Prod Info Risperdal(R) Consta(TM), 2003).  

 
3.5.1.AK   Ritonavir 

1)  Interaction Effect: decreased valproic acid serum concentrations 
2)  Summary: Coadministering ritonavir with valproic acid may decrease the plasma concentration of valproic
report suggests the mechanism may be due to ritonavir induction of VPA metabolism via glucuronidation (She
Monitoring of valproic acid plasma concentrations is recommended (Prod Info NORVIR(R), 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor therapeutic concentrations of valproic acid when coadministering with ritona
acid dose increase may be needed. 
7)  Probable Mechanism: ritonavir-induced metabolism of valproic acid 
8)  Literature Reports 

a)  A case report describes a 30-year-old man with bipolar disorder and HIV who became increasingly m
addition of lamivudine 150 mg/zidovudine 300 mg twice a day and lopinavir 133 mg/ritonavir 33 mg (3 ca
day) to his drug regimen. The patient had been maintained on valproic acid (VPA) 250 mg 3 times a day
concentration of 495 mcmol/L, when the antiretrovirals were prescribed during a hospital admission for m
Paroxetine 10 mg/day was simultaneously given for the depressive episode. The patient became hypom
and the paroxetine was switched to sertraline 50 mg/day. Twenty-one days after the initiation of antiretro
became increasingly manic and was again admitted. He had continued all medications except sertraline 
including the same VPA dose. Serum VPA concentration 6 to 10 hours post-dose was subtherapeutic at 
decrease of 48% from the previous documented concentration. Olanzapine and an increase in VPA to 15
effectively managed the manic episode. The patient adhered to this new drug regimen, including the prev
antiretrovirals, and 10 days later a 14-hour post-dose VPA level measured in the therapeutic range at 39
the patient was not taking concomitant medications known to affect VPA metabolism, it was hypothesize
decrease in VPA concentrations was due to ritonvavir induction of VPA metabolism (via glucuronidation)
2006). 

 
3.5.1.AL   Rufinamide 

1)  Interaction Effect: increased rufinamide plasma concentrations 
2)  Summary: Concomitant administration of rufinamide and valproate may result in rufinamide concentration 
70%. Larger increases in rufinamide plasma concentrations were observed in children with higher valproate 
doses/concentrations (Prod Info BANZEL(TM) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is advised if rufinamide and valproate are coadministered as this may resul
rufinamide plasma concentrations. Risk is increased in children with higher valproate doses/concentrations (P
(TM) oral tablets, 2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.AM   Tipranavir 

1)  Interaction Effect: decreased valproic acid plasma concentrations and potential for decreased efficacy 
2)  Summary: Coadministration of tipranavir and valproic acid may result in decreased valproic acid concentra
decrease the efficacy of valproic acid (Prod Info APTIVUS(R) oral capsules, 2007). Valproic acid doses may 
adjusted and frequent monitoring of valproic acid levels for efficacy may be required. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing valproic acid to patients who are taking tipranavir. Va
less effective due to decreased valproic acid concentrations in patients taking concomitant tipranavir (Prod In
oral capsules, 2007). Monitor patients for loss of valproic acid efficacy and adjust doses as necessary. 
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7)  Probable Mechanism: unknown 
 
3.5.1.AN   Topiramate 

1)  Interaction Effect: decreased topiramate or valproic acid concentrations, and increased risk of hyperammo
encephalopathy 
2)  Summary: Controlled, clinical pharmacokinetic studies in patients with epilepsy showed an 11% decrease
concentration of valproic acid when topiramate was added. However, when topiramate was given alone, the c
topiramate decreased by 14% when valproic acid was added (Prod Info TOPAMAX(R) oral tablets, oral sprin
2008). In two controlled studies involving a total of seven epileptic patients already receiving valproic acid, the
topiramate did not significantly change the serum concentration of valproic acid or valproic acid trough conce
et al, 1996; Floren et al, 1989a). The coadministration of valproic acid and topiramate has also been implicate
development of hyperammonemic encephalopathy (Hamer et al, 2000a). As described in a series of case rep
encephalopathy developed in 5 patients with drug-resistant epilepsy, shortly after beginning a combination an
regimen comprising topiramate and valproic acid. Symptoms largely resolved after either drug was reduced in
completely withdrawn (Latour et al, 2004). Although not studied, concomitant use of topiramate and valproic a
exacerbate existing defects or unmask deficiencies in susceptible patients. Patients with inborn errors of meta
hepatic mitochondrial activity may be at an increased risk for hyperammonemia with or without encephalopat
TOPAMAX(R) oral tablets, oral sprinkle capsules, 2008). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of topiramate and valproic acid may result in hyperammonemia an
encephalopathy. It may also result in decreased plasma concentrations of one or both drugs (Prod Info TOPA
tablets, oral sprinkle capsules, 2008). Upon the coadministration of topiramate and valproic acid, dosing adjus
required for either or both drugs. Consider monitoring patients for seizure control and excessive adverse effec
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  In a controlled study, interactions with topiramate were assessed in six epileptic patients already takin
three epileptic patients already taking valproic acid. The patients were given topiramate 100 mg every mo
increased to the maximum tolerated dose (no greater than 1200 mg per day). Plasma concentration-time
observed over the next eight weeks. No apparent changes were observed in either phenytoin or valproic 
the concentration-time curve (AUC) profiles or trough plasma concentrations (Floren et al, 1989). 
b)  Stuporous encephalopathy developed in 5 patients with drug-resistant epilepsy, shortly after beginnin
anticonvulsant regimens comprising topiramate (TPM) and valproic acid (VPA). Hyperammonemia was o
the patients (age ranging from 29 to 41 years). Blood ammonia levels ranged from 62 to 146 mcmol/L. A
dose or withdrawal of TPM or VPA, blood ammonia levels returned to normal. In the 5th case report, a 17
developed impaired consciousness, 10 days after VPA 1500 mg/day was added to a stable dose regime
300 mg/day, phenytoin (PHT) 300 mg/day, and carbamazepine 6 mg/day. Blood ammonia concentration
normal limits; however, elevations were observed in plasma concentrations of gamma glutamyl-transfera
phosphatase. The patient's cognitive status returned to baseline after TPM was tapered and withdrawn, 
a reduction of PHT dose (Latour et al, 2004). 
c)  A 32-year-old male with centro-temporal epilepsy was controlled on phenobarbital 200 mg daily and t
daily when valproic acid was added to his regimen. Two days prior to hospital admission, valproic acid w
1500 mg daily and the patient became drowsy with nausea and slurred speech. The phenobarbital conce
mcg/mL (therapeutic range 15 mcg/mL to 40 mcg/mL) and the valproic acid level was 38 mcg/mL (therap
mcg/mL to 100 mcg/mL) at hospital admission. The ammonia concentration was elevated at 116 mcmol/
mcmol/L to 60 mcmol/L), as was the gamma glutamyl transpeptidase (GGT) level. Acute valproic acid en
suspected, and valproic acid was discontinued. The patient recovered within the next three days and the
concentration decreased to within normal limits (Hamer et al, 2000). 
d)  A 37-year-old female with focal epilepsy was receiving topiramate 400 mg daily, carbamazepine 1000
lamotrigine 150 mg daily with little effect on her seizure frequency. Valproic acid 1200 mg daily was slow
lamotrigine, and the patient became somnolent and dysarthric within three weeks. Laboratory results sho
acid level of 47 mcg/mL (therapeutic range 50 mcg/mL to 100 mcg/mL) and a carbamazepine level of 5.2
(therapeutic range 8 mcg/mL to 12 mcg/mL). The ammonia level was increased to 88 mmol/L and valpro
hyperammonemic encephalopathy was suspected. Topiramate was slowly discontinued over a seven-da
patient completely recovered, although the ammonia level remained elevated. Valproic acid was then als
and the ammonia concentration returned to a normal range (Hamer et al, 2000). 

 
3.5.1.AO   Vorinostat 

1)  Interaction Effect: severe thrombocytopenia and gastrointestinal bleeding 
2)  Summary: Severe thrombocytopenia and gastrointestinal bleeding have occurred with the concomitant us
other histone deacetylase inhibitors, such as valproic acid. Caution is advised if these agents are coadministe
platelet count every 2 weeks for the first 2 months of therapy (Prod Info ZOLINZA(TM) oral capsules, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of vorinostat with other histone deacetylase inhibitors, such as val
resulted in severe thrombocytopenia and gastrointestinal bleeding. Use caution if these agents are coadminis
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platelet count every 2 weeks for the first 2 months of therapy (Prod Info ZOLINZA(TM) oral capsules, 2006). 
7)  Probable Mechanism: unknown 

 
3.5.1.AP   Zidovudine 

1)  Interaction Effect: increased zidovudine plasma concentrations and potential zidovudine toxicity (asthenia
hematologic abnormalities) 
2)  Summary: Coadministered valproic acid increases the bioavailability of zidovudine and may lead to zidovu
(Lertora et al, 1994a; Prod Info Retrovir(R), 2003). In six patients who were seropositive for HIV, the clearanc
(100 mg q8h) was decreased by 38% after administration of valproate (250 or 500 mg q8h) (Prod Info Depak
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs and symptoms of zidovudine toxicity (asthenia, fatigue, na
hematologic abnormalities). It may be necessary to reduce zidovudine doses when valproic acid is added to t
increase doses when valproic acid is discontinued. 
7)  Probable Mechanism: inhibition by valproic acid of zidovudine metabolism 
8)  Literature Reports 

a)  Zidovudine pharmacokinetics were studied in six HIV-infected volunteers administered four days of zi
and four days of zidovudine combined with valproic acid. Study subjects received zidovudine 100 mg ora
hours and valproic acid 250 mg orally every eight hours (one patient was given 500 mg of valproic acid e
The area under the concentration-time curve of zidovudine increased by 80%, from 0.65 to 1.17 mcg/hr/m
concomitant valproic acid was given. Zidovudine oral clearance decreased 38% from 2351 to 1449 mL/m
life of zidovudine was not significantly altered during coadministration. In this short-term study, no chang
hematologic parameters or renal and hepatic function tests. The clinical impact of long-term use of this c
date unknown. Effects on valproic acid concentrations were not studied. The mechanism of the interactio
be inhibition by valproic acid of first-pass glucuronidation of zidovudine (Prod Info Depakote(R) ER, 2003
1994).  

 
3.5.3   Drug-Lab Modifications 

Plasma free fatty acid measurement 

Urinalysis, acetone or ketone bodies measurement 

 
3.5.3.A   Plasma free fatty acid measurement 

1)  Interaction Effect: falsely elevated plasma free fatty acid levels 
2)  Summary: In a plasma mixing experiment, free fatty acids falsely increased when measured by a colorime
therapeutic concentrations of valproic acid were added (Albani et al, 1982). Consider using a more specific m
determine FFA concentration in patients receiving valproic acid. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Consider avoiding calorimetric methods to determine plasma free fatty acid levels in
valproic acid. More specific methods for free fatty acid determination should be used. 
7)  Probable Mechanism: assay interference 
8)  Literature Reports 

a)  When free fatty acids (FFA) are measured by colorimetric methods, false elevations may occur due to
valproic acid, a short branched-chain organic acid. In a controlled plasma mixing experiment, the addition
micrograms/milliliter valproic acid increased the apparent FFA by an average 246 micromole/liter in 10 re
to 705 micromole/liter). Using more specific methods to determine FFA concentrations in patients receivi
should avoid this interference (Albani et al, 1982). The concentration of valproic acid used in the experim
within the approved therapeutic ranges used for epilepsy (50 to 100 micrograms/milliliter) and acute man
micrograms/milliliter trough concentration), respectively (Prod Info Depakote(R), valproic acid, 2000). 

 
3.5.3.B   Urinalysis, acetone or ketone bodies measurement 

1)  Interaction Effect: a false-positive urine ketone test 
2)  Summary: In patients receiving valproic acid, false-positive reactions for ketones in the urine may occur be
acid is partially eliminated in the urine as a keto-metabolite (Prod Info DEPAKOTE(R) ER extended-release o
Use caution when interpreting urine ketone test results in patients receiving concurrent therapy with valproic a
3)  Severity: minor 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Valproic acid is partially eliminated in the urine as a keto-metabolite, which may res
reactions for ketones in the urine (Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008). Interpre
results with caution in patients receiving valproic acid therapy. 
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7)  Probable Mechanism: valproic acid being partially eliminated in the urine as a keto-metabolite 
 
3.5.5   Intravenous Admixtures 

 
3.5.5.2   Solutions 

 
3.5.5.2.A   Valproate Sodium 

DEXTROSE 5% 

Lactated Ringer's Injection 

SODIUM CHLORIDE 0.9% 

 
3.5.5.2.A.1   DEXTROSE 5% 

a)  Compatible 
1)  Valproate sodium injection was found to be physically compatible and chemically stable in de
least 24 hours when stored in glass or polyvinyl chloride bags at controlled room temperature, 1
Celsius (Prod Info Depacon(R), 1999). 

 
3.5.5.2.A.2   Lactated Ringer's Injection 

a)  Compatible 
1)  Valproate sodium injection was found to be physically compatible and chemically stable in la
injection for at least 24 hours when stored in glass or polyvinyl chloride bags at controlled room 
30 degrees Celsius (Prod Info Depacon(R), 1999). 

 
3.5.5.2.A.3   SODIUM CHLORIDE 0.9% 

a)  Compatible 
1)  Valproate sodium injection was found to be physically compatible and chemically stable in so
0.9% for at least 24 hours when stored in glass or polyvinyl chloride bags at controlled room tem
degrees Celsius (Prod Info Depacon(R), 1999). 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Therapeutic 
1)  Monitor the reduction in the incidence and severity of seizures. 

a)  SERUM LEVELS 
1)  The therapeutic range in epilepsy is 50 to 100 mcg/mL of total valproate (Prod Info Depakene(R), 199
Depakote(R) Tablets, 2002a); (Prod Info Depacon(R), 1999)(Turnbull et al, 1983aa; Rimmer & Richens, 

a)  A free concentration therapeutic range has not been established (Prod Info Depakene(R), 1999).
b)  High concentration valproic acid (80 to 150 mcg/mL) may be needed to reduce seizure frequency
partial seizures and secondarily generalized tonic-clonic seizures (Beydoun et al, 1997c). 

2)  Studies with valproate in acute mania utilized the following therapeutic range: 50 to 125 mcg/mL (Pro
Tablets, 2002a). 

B)  Toxic 
1)  Laboratory Parameters 

a)  Liver function tests should be monitored prior to the initiation of therapy and at frequent intervals. Liver tox
mainly during the first 6 months of therapy. 
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1)  Ammonia concentrations should be monitored in cases of mental confusion 
b)  Complete Blood Count 

1)  Platelet counts and coagulation tests should be undertaken before and during therapy at periodic inte
planned surgeries. 

c)  Amylase levels (serum) 
d)  Monitor concentrations; increase frequency of monitoring when concomitant antiepileptics are introduced 
e)  Some healthcare providers recommend against routine monitoring of serum for pancreatic enzymes beca
induced pancreatitis has low occurrence, there is wide variability in time to onset, and mild, asymptomatic ele
pancreatic enzyme markers occurs frequently without progression to pancreatitis. Those healthcare providers
counseling of patients to recognize the signs and symptoms of pancreatitis and advising them to seek immed
assistance if those symptoms occur (Chapman et al, 2001). 

2)  Physical Findings 
a)  Data reviewed by the US Food and Drug Administration suggest an increased risk of suicidal behavior or 
in patients receiving therapy with antiepileptic drugs (AEDs). The increased risk of suicidality was noted at 1 w
an AED and continued to at least 24 weeks. Patients treated for epilepsy, psychiatric disorders, or other cond
an increased risk for suicidality compared to placebo. Closely monitor patients treated with AEDs for emergen
of depression, suicidality, and other unusual changes in behavior, which may include symptoms such as anxi
hostility, mania, and hypomania (US Food and Drug Administration, 2008). 

 
 4.2   Patient Instructions 

A)  Divalproex (By mouth) 
Divalproex Sodium 
 
Treats seizures (epilepsy). Also used to treat the manic phase of bipolar disorder (manic-depressive illness) and t
headaches. Belongs to a class of drugs called anticonvulsants. 
 
When This Medicine Should Not Be Used: 
You or your child should not use this medicine if you have had an allergic reaction to valproic acid or divalproex, o
severe liver disease, a urea cycle disorder (a disease that causes too much ammonia in the blood), or are pregna
get pregnant. 
 
How to Use This Medicine: 
Long Acting Tablet, Delayed Release Tablet, Coated Tablet, Delayed Release Capsule 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be changed
order to find out what works best for you. Do not use more medicine or use it more often than your doctor tells
May be taken with food to decrease stomach upset. 
Swallow the capsule or tablet whole. Do not crush, break or chew it. 
You may open the sprinkle capsule and mix the medicine beads with a small amount (about a spoonful) of so
applesauce or pudding. Swallow the mixture whole. Do not chew. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next d
then to use the medicine and skip the missed dose. Do not use extra medicine to make up for a missed dose
If you miss two or more doses, call your doctor. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
your treatment. You will also need to throw away old medicine after the expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, a
products. 

Make sure your doctor knows if you or your child are taking a blood thinner (such as aspirin, warfarin, or Cou
medicines that could make you sleepy, such as sleeping pills (such as alprazolam, lorazepam, Ativan®, Xana
medicines (Lorcet®, Percocet®, Tylenol® with Codeine, Vicodin®, Vicoprofen®), or cold medicines. Tell your
your child are using any other medicine for seizures. 
Tell your doctor if you or your child are taking meropenem (Merrem®), rifampin (Rifadin®, Rimactane®), amit
Vanatrip®), topiramate (Topamax®), or zidovudine (Retrovir®). 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Using this medicine while you are pregnant can harm your unborn baby. Use an effective form of birth contro
getting pregnant. If you think you have become pregnant while using the medicine, tell your doctor right away
Make sure your doctor knows if you are breastfeeding, or if you or your child have liver disease, pancreas dis
disorders. Tell your doctor if you have a family history of urea cycle disorders or unexplained infant deaths. 
Because of the risk of increased seizures, do not stop using this medicine suddenly without asking your docto
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to slowly decrease your dose before stopping it completely. 
If you or your child are taking this medicine in the form of sprinkle capsules, you may see small amounts of th
stool. This is normal. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that cou
you are not alert. 
Make sure any doctor or dentist who treats you knows that you are using this medicine. This medicine may af
certain medical tests. 
Your doctor will need to check your blood at regular visits while you are using this medicine. Be sure to keep 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, c
trouble breathing. 
Changes in vision. 
Chest pain. 
Dark-colored urine or pale stools. 
Fast, pounding heartbeat. 
Fever, chills, cough, sore throat, runny or stuffy nose, and body aches. 
Lightheadedness, dizziness, drowsiness, or fainting. 
Sudden and severe stomach pain, nausea, vomiting, loss of appetite. 
Swelling on your face, hands, ankles, or feet. 
Tremors or loss of seizure control. 
Trouble breathing. 
Unusual bleeding or bruising. 
Yellowing of your skin or the whites of your eyes. 

 
If you notice these less serious side effects, talk with your doctor: 

Back pain. 
Diarrhea, constipation, or upset stomach. 
Hair loss. 
Headache. 
Increase in appetite. 
Mood changes, unusual thoughts, or memory loss. 
Nervousness or depression. 
Rash or hives with itching. 
Restlessness or irritability. 
Ringing in the ears. 
Trouble sleeping. 
Weight gain or weight loss. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

B)  Valproate Sodium (Injection) 
Valproate Sodium 
 
Treats different types of seizures (epilepsy). This medicine is an anticonvulsant.  
 
When This Medicine Should Not Be Used: 
You should not receive this medicine if you have had an allergic reaction to valproate, or if you have certain liver p
should not receive this medicine if you have a genetic (inherited) urea cycle disorder, which causes the body to ha
rid of ammonia (a waste product in the blood).  
 
How to Use This Medicine: 
Injectable 

A nurse or other trained health professional will give you this medicine.Your doctor will prescribe your exact d
how often it should be given. This medicine is given through a needle placed in one of your veins. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, a
products. 

Do not use aspirin without your doctor's OK. 
There are many other drugs that can interact with valproate. Make sure your doctor knows about all other me
using, especially blood thinners, and medicine to treat seizures, depression, or mood problems. 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Tell your doctor if you are pregnant or breast feeding, or if you have had a recent head injury. Make sure you
you have a history of coma, unexplained mental or behavior problems, frequent vomiting, a family history of u
disorders, or a family history of unexplained infant deaths. Tell your doctor if you have HIV or AIDS, or if you 
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caused by cytomegalovirus (CMV). 
If this medicine is to be given to your child, make sure the doctor knows if your child is under the age of two y
using other medicine to treat seizures. Tell the doctor if your child was born with a disease that affects his me
making process of the body). Make sure the doctor knows if your child has mental retardation or a brain disea
Using this medicine while you are pregnant can harm your unborn baby. Use an effective form of birth contro
getting pregnant. If you think you have become pregnant while using the medicine, tell your doctor right away
Make sure any doctor or dentist who treats you knows that you are using this medicine. This medicine may af
certain medical tests. 
Your doctor will need to check your blood at regular visits while you are using this medicine. Be sure to keep 
This medicine may make you drowsy or less alert. Avoid driving, using machines, or doing anything else that 
dangerous if you are not alert. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, c
trouble breathing. 
Chest pain or slow heartbeat. 
Confusion or hallucinations (sensing things that are not there). 
Fever or new coughing.  
Lightheadedness, dizziness, severe tiredness, or fainting. 
Nausea, vomiting, or sudden and severe stomach pain. 
Poor seizure control. 
Redness, pain, or swelling at the injection site. 
Swelling in your arms or legs, skin rash, or blistering, peeling skin. 
Tremors (shaking), or problems with coordination (movement) or posture (remaining upright). 
Unusual bleeding or bruising. 
Vision changes. 
Weakness, loss of appetite, unexplained weight loss, or rapid weight gain. 

 
If you notice these less serious side effects, talk with your doctor: 

Dark or bloody urine, pain or burning with urination, or a change in how much or how often you urinate. 
Heartburn, diarrhea, or constipation. 
Headache. 
Hair loss. 
Mood changes. 
Menstrual (period) changes. 
Tiredness or feeling generally unwell. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

C)  Valproic Acid (By mouth) 
Valproic Acid 
 
Treats seizures (epilepsy). Also used to treat mood disorders and prevent migraine headaches. Belongs to a clas
anticonvulsants. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to valproic acid or divalproex, if you have se
or if you are pregnant. 
 
How to Use This Medicine: 
Liquid, Liquid Filled Capsule, Delayed Release Capsule 

Your doctor will tell you how much of this medicine to use and how often. Do not use more medicine or use it 
your doctor tells you to. 
May be taken with food to lessen stomach upset. 
Swallow the capsule whole. Do not crush, break or chew. 
Measure the oral liquid medicine with a marked measuring spoon, oral syringe, or medicine cup. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next d
then to use the medicine and skip the missed dose. Do not use extra medicine to make up for a missed dose
If you miss two or more doses, call your doctor. 

 
How to Store and Dispose of This Medicine: 

Keep this medicine in the original tightly closed container. Store at room temperature, away from heat and mo
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any outdated medicine or m
needed. 
Keep all medicine away from children and never share your medicine with anyone. 
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Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, a
products. 

Avoid drinking alcohol. 
Make sure your doctor knows if you are taking "blood thinners" (medicines such as aspirin or Coumadin®) or 
other medicines that could make you sleepy such as sleeping pills, cold medicine, or sedatives. 

 
Warnings While Using This Medicine: 

Check with your doctor before taking this medicine if you are breastfeeding, or if you have liver disease, kidne
blood disorder. 
Talk to your doctor before taking this medicine if you are pregnant. If you become pregnant while being treate
medicine, tell your doctor right away. This medicine may be harmful to your unborn baby. 
Because of the risk of increased seizures, do not suddenly stop taking this medicine without first checking wit
This medicine may cause drowsiness. Be careful when driving or using machinery. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Loss of seizure control 
Severe weakness or dizziness 
Severe vomiting that doesn't go away 
Unusual bleeding or bruising 
Yellowing of the skin or eyes 
Rash or hives with itching 

 
If you notice these less serious side effects, talk with your doctor: 

Nausea, vomiting, or stomach cramps 
Drowsiness or dizziness 
Restlessness or irritability 
Diarrhea or constipation 
Trembling of hands or arms 
Hair loss 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Valproic Acid 
1)  Seizures 

a)  Valproic acid is indicated as monotherapy and adjunctive therapy for complex partial seizures occurring in
association with other types of seizures in patients 10 years and older. Valproic acid is also indicated for use 
and adjunctive therapy in the treatment of complex absence seizures, and adjunctively in patients with multip
that include absence seizures (Prod Info STAVZOR(R) delayed release oral capsules, 2008; Prod Info DEPA
capsules, oral syrup, 2006). 
b)  Although valproic acid is considered a first-line therapy for treating generalized tonic-clonic seizures, simp
and complex partial seizures, carbamazepine is generally preferred due to its lesser toxicity. Valproic acid is a
agent for the treatment of absence seizures; ethosuximide is generally preferred, however (Young & Koda-Ki
1989). 
c)  Valproic acid and carbamazepine appear to have less of an effect on cognitive function and behavioral dis
comparison with phenobarbital, phenytoin, and primidone. For this reason, both valproic acid and carbamaze
preferred over these other agents for treating seizure disorders in children (Trimble, 1988; Anon, 1985). 

2)  Bipolar disorder 
a)  Valproic acid (Stavzor(R)) is indicated for the treatment of the manic episodes associated with bipolar diso
week, placebo-controlled, parallel-group studies, valproate had significantly superior results on all measures o
outcomes for acute mania compared with placebo (Prod Info STAVZOR(R) delayed release oral capsules, 20
b)  Valproic acid has been effective in treating mania associated with bipolar disorder in clinical studies (Fawc
1989; Post, 1989; McElroy et al, 1989; Calabrese & Delucchi, 1989; Pope et al, 1988; Grunze et al, 1999; Pra
c)  Valproic acid has been shown to be effective for the treatment of acute mania. Response has been seen i
unresponsive to lithium therapy and to those with mixed mania and rapid cycling (Keck et al, 1998). A greater
reduction is seen in approximately 50% of patients. The therapeutic onset correlates with therapeutic plasma 
Controlled studies are needed to assess valproic acid in the treatment of acute bipolar depression and mainte
of bipolar disorder. 

3)  Migraine prophylaxis 
a)  Valproic acid (Stavzor(R)) is indicated for prophylaxis of migraine in adults and children 16 years and olde
randomized, placebo-controlled clinical trials established the efficacy of valproate for prophylaxis of migraine 
Info STAVZOR(R) delayed release oral capsules, 2008). 

B)  Divalproex Sodium 
1)  BIPOLAR DISORDER 

a)  In a decision analysis model, divalproex was found to be less costly than lithium for the acute and prophyl
patients with bipolar disorder over a one-year time period. Four attributes of overall patient management were

Page 90 of 142MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.7, page 90

Case 3:09-cv-00080-TMB     Document 78-21      Filed 03/24/2010     Page 90 of 142



model: the response rate to initial therapy; the mean length of hospital stay; the rates of adverse effects; and 
treatment costs. In the overall analysis, initial therapy with divalproex resulted in costs that were 9% lower tha
treatment with lithium, most likely due to a more rapid response with divalproex and shorter length of hospital
were most significant in patients with mixed mania and rapid cycling; however, cost savings with lithium thera
recognized in patients with classic mania (Keck et al, 1996). 

C)  Valproate Sodium 
1)  SEIZURES 

a)  Valproate sodium injection should be used in patients who temporarily cannot use the oral form of valproic
it is clinically feasible, patients should be switched back to oral valproic acid (Prod Info valproate sodium injec

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Although the mechanism of action is presently unknown, it is postulated that the drug's effects are mediated th
the function of brain gamma-aminobutyric acid (GABA), specifically by increasing brain concentrations of this inhib
(Prod Info STAVZOR(R) delayed release oral capsules, 2008; Beckner, 1979; Godin et al, 1969; Simler et al, 197
2)  The drug has been shown to be an inhibitor of GABA-aminotransferase and succinic semialdehyde dehydroge
involved in the synthesis and degradation of GABA (Simler et al, 1973; Loscher, 1980; Sawaya et al, 1975), and s
of GABA have been reported to occur in synaptosomes, primarily in areas of high GABA activity (Iadarola & Gale,
Richens, 1985d). However, this proposed mechanism of action has been disputed (Rimmer & Richens, 1985d; Ho
Concentrations of the drug are reportedly too low for enzyme effects to occur with therapeutic doses, and increase
GABA are reportedly too small to account for anticonvulsant effects (Rimmer & Richens, 1985d). Alternately, it ha
that valproic acid may selectively enhance postsynaptic GABA responses (Rimmer & Richens, 1985d; MacDonald
Other hypotheses which have been advanced are: (1) direct effect of the drug on neuronal membranes and (2) re
excitatory transmission by aspartate (Rimmer & Richens, 1985d; Slater & Johnston, 1978). However, no mechani
adequately supported by experimental data (Rimmer & Richens, 1985d). 
3)  There is some evidence that valproic acid may inhibit the re-uptake of GABA into the glia and nerve endings (B

B)  REVIEW ARTICLES 
1)  Basic reviews of the treatment of seizures have been written; these include treatment of first seizure and status
(Willmore, 1998), treatment of the elderly (Rowan, 1998), and management of epilepsy in adults (Feely, 1999; Ma
Pediatric seizure management has also been reviewed (Wolf et al, 1998; Pellock, 1995). 
2)  A comprehensive review concerning the use of valproate in psychiatric conditions is available (Davis et al, 200
3)  The association between valproate therapy and the development of polycystic ovarian syndrome is discussed 
1999). 
4)  A review of clinical trial data on valproic acid's efficacy in migraine prophylaxis is available (Rothrock, 1997). 
5)  With the addition of the newer antiepileptic drugs, polypharmacy in epilepsy is being revisited (Schneiderman, 
1998). 
6)  The clinical pharmacology, pharmacokinetics, and kinetics of valproic acid in disease states have been extens
(Bruni & Albright, 1984). 
7)  An extensive study of first-dose and steady-state pharmacokinetics with valproic acid in children with seizures 
al, 1983). A detailed case review of the kinetics of valproic acid in neonates is provided (Irvine-Meek et al, 1982). 
8)  Pharmacokinetics of valproic acid has been reviewed (Zaccara et al, 1988). 
9)  The treatment of pediatric malignant glioma with valproic acid has been reviewed (Driever et al, 1999). 
10)  The clinical studies evaluating the efficacy of valproic acid in bipolar disorder have been reviewed (Guay, 199

 
 4.5   Therapeutic Uses 

Valproic Acid 

Divalproex Sodium 

Valproate Sodium 

 
4.5.A   Valproic Acid 

Absence seizure, Simple and complex 

Alcohol hallucinosis 

Behavioral syndrome - Dementia 

Bipolar disorder 

Brain injury; Prophylaxis - Seizure 
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Chorea 

Cluster headache 

Complex partial epileptic seizure 

Dementia 

Febrile seizure 

Hiccoughs 

Hiccoughs, Intractable 

Mania 

Manic bipolar I disorder 

Mental disorder - Mood disorder 

Migraine; Prophylaxis 

Myelodysplastic syndrome 

Myoclonic seizure 

Myoclonus 

Nelson syndrome 

Obsessive-compulsive disorder 

Panic disorder 

Periodic limb movement disorder 

Sedative withdrawal delirium 

Seizure, Multiple seizure types; Adjunct 

Social phobia 

Stiff-man syndrome 

Tinnitus 

Visual hallucinations 

 
4.5.A.1   Absence seizure, Simple and complex 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (10 years and older) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Page 92 of 142MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.7, page 92

Case 3:09-cv-00080-TMB     Document 78-21      Filed 03/24/2010     Page 92 of 142



Valproic acid is indicated as adjunct or monotherapy for patients with simple and complex absence s
DEPAKENE(R) oral capsules, oral syrup, 2006; Prod Info STAVZOR(R) delayed release oral capsu

c)  Adult: 
1)  Valproic acid is indicated for use as sole and adjunctive therapy in the treatment of simple and compl
seizures. Results of several clinical studies have shown that sodium valproate is effective in patients with
seizures (petit mal seizures) with response rates approaching 100% (Rimmer & Richens, 1985g). Result
involving 354 patients indicate there is at least a 75% reduction in seizure frequency in about 66% of pat
45 (13%) patients failed to show any significant improvement in this review (Pinder et al, 1977e). Ethosux
preferred over valproic acid for treatment of absence seizures as it is equally effective and better tolerate
Kimble, 1995a). Combination therapy with valproic acid and ethosuximide was successful in treating abs
patients who were refractory to either drug alone (Rowan et al, 1983). 

d)  Pediatric: 
1)  Valproic acid monotherapy was reported effective in the treatment of absence epilepsy in 6 of 7 childr
patient also responded when clonazepam was added to valproic acid. Prior to therapy, 3 patients had be
unsatisfactorily with ethosuximide, alone or in combination with carbamazepine. Valproic acid was given 
15 milligrams/kilogram/day for 7 days, followed by 20 to 25 milligrams/kilogram/day for a further 14 days
subsequently adjusted based upon seizure response (maximum plasma levels of 700 micromoles/liter). I
responding to monotherapy, the EEG normalized completely in 4, with a 95% reduction in epileptic disch
remaining two. In these patients, a valproic acid serum level of 440 to 660 micromoles/liter was required 
50% reduction of seizures (Braathen et al, 1988). It is suggested that valproic acid is a reasonable altern
seizures in children when ethosuximide has failed. 

 
4.5.A.2   Alcohol hallucinosis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Valproate was effective for the treatment of acute alcohol hallucinosis in a randomized, double-blind
conducted in 40 patients (Aliyev & Aliyev, 2008). 

c)  Adult: 
1)  Valproate, in the form divalproex sodium, was effective and well-tolerated for the treatment of acute a
in a randomized, double-blind, placebo-controlled study of 40 men. Within 24 hours of hospital admission
initiated with valproate or placebo, increasing over 3 days from 1000 mg to 3000 mg in 3 divided doses. 
evaluated using the Positive and Negative Syndrome Scale (PANSS) subscale for verbal hallucinosis (sc
7 being the most severe), with response defined as at least 50% improvement from baseline after 10 day
Study subjects consumed an average of 200 to 300 grams of ethanol per day, and had a history of 10 +/
abuse. At baseline, the mean PANSS verbal hallucinosis subscale scores were 6 +/- 2.3 and 5.9 +/- 0.6 
and placebo group, respectively. Based on an intent-to-treat analysis, the mean PANSS score for valproa
patients at the end of 10 days improved to 2 +/- 0.9 and 5 +/-1.4 for the placebo group (p=0.001). Second
of response based on the Clinical Global Impression (CGI) determined that 73.68% of valproate-treated 
"much" or "very much" improved compared to 26.31% of placebo-treated patients (p less than 0.001) (Al
2008). 

 
4.5.A.3   Behavioral syndrome - Dementia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In an open study, valproic acid therapy provided some improvement in 50% of dementia patients wit
(Herrmann, 1998). 
Valproic acid decreased behavioral disturbances in 5 of 10 elderly subjects with dementia in an open
(Kasckow et al, 1997). 
Benefit was shown in a retrospective chart review of 25 elderly patients with dementia who received 
alone or in addition to a neuroleptic for behavioral disturbances (Narayan & Nelson, 1997). 

c)  Adult: 
1)  In an open study, valproic acid therapy provided some improvement in 50% of dementia patients with
Agitated patients (n=16, 68 to 95 years old) with Alzheimer's disease, vascular dementia, or Lewy body d
valproic acid 125 milligrams (mg) twice daily. Doses were increased to target serum levels of 350 to 700 
Average daily doses were 1438 mg over the average trial length of 9 weeks. Benefits were seen within 4
the Clinical Global Impression Scale, 1 patient was rated as very much improved, 3 patients were much 
minimally improved and 8 were unchanged (Herrmann, 1998). 
2)  Valproic acid, initiated at 250 milligrams daily and titrated upward for a 2- to 5-week treatment duratio
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behavioral disturbances in 5 of 10 elderly subjects with dementia in an open-label pilot study. The remain
either no change (n=3) or worsened behavior (n=2) (Kasckow et al, 1997). 
3)  According to a retrospective chart review of 25 elderly patients with dementia who received valproic a
addition to a neuroleptic for behavioral disturbances, 56% showed much or very much improvement on t
Impressions (CGI) scale. The average valproic acid dose and serum level was 1650 milligrams/day and 6
micrograms/milliliter, respectively (Narayan & Nelson, 1997). 

 
4.5.A.4   Bipolar disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

A randomized, partially blinded trial reported improved efficacy with the combination of valproic acid 
serum level of 50 to 125 micrograms/milliliter) and lithium as compared to lithium alone in 12 subject
disorder (Solomon et al, 1997). 
A retrospective review of 36 patients with documented bipolar disorders refractory to lithium, neurole
antidepressants, and electroconvulsive treatments who had received valproic acid demonstrated tha
showed a marked response after the addition of valproic acid (McElroy et al, 1987). 
Valproic acid was effective in bipolar disorder in mentally retarded adults (Sovner, 1989). 
Twelve lithium non-responders suffering from bipolar disorder improved with the addition of valproic 
1985). 

c)  Adult: 
1)  A randomized, partially blinded trial reported improved efficacy with the combination of valproic acid (
level of 50 to 125 micrograms/milliliter) and lithium as compared to lithium alone in 12 subjects with bipol
the time of enrollment, 50% had depression and 50% had mania. After at least 40 weeks average follow-
combination therapy were significantly less likely to experience a relapse or recurrence, but more likely to
to severe adverse effect(s) than patients on lithium monotherapy (Solomon et al, 1997). 
2)  Valproic acid was useful in 5 cases of bipolar disorder in mentally retarded adults (1 patient with Frag
with autistic disorder, two with rapidly cycling illness). Valproic acid was used in doses of 1000 to 2000 m
maintain blood levels in the usual therapeutic serum range of 50 to 100 mcg/mL. In 4 of these cases, the
antipsychotic medications was continued. Four of the 5 patients showed a significant response to valproi
improvements in sleep cycle, maladaptive behaviors, distractibility and assaultiveness; the other patient d
a moderate response. Antipsychotic medications were successfully tapered or discontinued in all of the p
1989). 
3)  A retrospective review of 36 patients with documented bipolar disorders refractory to lithium, neurolep
antidepressants, and electroconvulsive treatments who had received valproic acid demonstrated that 44%
showed a marked response after the addition of valproic acid . A therapeutic response was generally see
after attaining therapeutic levels (50 to 100 milligrams/liter) (McElroy et al, 1987). 
4)  Twelve lithium non-responders suffering from bipolar disorder improved with the addition of valproic a
received valproic acid alone as he did not tolerate lithium) . Initial Inpatient Multidimensional Psychiatric S
scores were reduced by an average of 49.6%, and the average improvement ratio comparing the course
valproic acid treatment with prior lithium prophylaxis was 5.3; ratios greater than 1 reflect improvement (E

 
4.5.A.5   Brain injury; Prophylaxis - Seizure 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Valproic acid was as effective as phenytoin for the prophylaxis of short- and long-term seizures follo
brain injury in a randomized study (n=379); however, there was a trend towards increased mortality 
groups (Temkin et al, 1999). 

c)  Adult: 
1)  Valproic acid was as effective as phenytoin for the prophylaxis of short- and long-term seizures follow
injury in a randomized study (n=379); however, there was a trend towards increased mortality in the valp
Within 24 hours of injury, patients (ages 14 years and older) were randomized to receive either phenytoin
(n=132), valproic acid for 1 month (n=120), or valproic acid for 6 months (n=127). A phenytoin loading do
administered at 20 milligrams/kilogram (mg/kg) intravenously (IV) followed by maintenance dosing at 5 m
into 2 doses. A valproic acid loading dose was given at 20 mg/kg intravenously followed by a maintenanc
mg/kg/day divided into 4 doses. Plasma concentrations of each drug were followed and adjusted to thera
Early seizures occurred in 1.5% of the phenytoin treated patients and in 4.5% of the combined valproic a
significant). There was also no significant difference in the occurrence of late seizures. The death rate af
13.4% for the combined valproic acid groups and 7.2% for the phenytoin group (p=0.07). The authors co

Page 94 of 142MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.7, page 94

Case 3:09-cv-00080-TMB     Document 78-21      Filed 03/24/2010     Page 94 of 142

Jim
Highlight



lack of any additional benefit from valproic acid over phenytoin, and the possibly higher mortality rate, su
acid should not be routinely used for prevention of posttraumatic seizures (Temkin et al, 1999). 

 
4.5.A.6   Chorea 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category C; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Valproic acid was reported effective in the treatment of 5 patients with Sydenham's chorea (Dhanara
Valproic acid was found to be safe and effective in the treatment of choreic movements in 7 pediatric
Sydenham's chorea in an open-label trial (Genel et al, 2002). 

c)  Adult: 
1)  Valproic acid in doses of 15 to 25 milligrams/kilogram/day was reported effective in the treatment of 5
Sydenham's chorea, resulting in disappearance of choreic movements within 10 days (Dhanaraj et al, 19
1500 milligrams/day successfully treated a recurrence of Sydenham's chorea in a 74-year-old male with 
(Black et al, 1997). 

d)  Pediatric: 
1)  Valproic acid was found to be safe and effective in the treatment of choreic movements in 7 pediatric 
female; 12.4 +/- 1.5 years old) with Sydenham's chorea in an open-label trial. The children received 20 to
kilogram per day of sodium valproate. Onset of clinical improvement was 8 +/- 4 days; time to complete r
choreic movements was 10.1 +/- 8.5 weeks; and the duration of treatment was 4.3 +/- 2.8 months. There
rate of 14.3% and no adverse drug events were reported during the trial (Genel et al, 2002). 

 
4.5.A.7   Cluster headache 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Valproic acid was effective in 2 case reports of patients with cluster headaches with migraine-like fea
1998). 

c)  Adult: 
1)  Two patients with cluster headache and prominent migraine-like features had their headaches remit w
use. Both patients had been unresponsive to multiple medications and one to surgical interventions. The
man with a 15-year history of cluster headaches with an atypical visual aura, received divalproex 500 mil
daily. Headache remission occurred within 2 months. Divalproex was tapered after 9 months and he rem
The second, a 55-year-old man with a 16-year history of cluster headaches along with migraine without a
divalproex 250 mg 3 times daily with 750 mg nightly. Headache remission occurred within 2 months. He 
tapered down to 375 mg daily (Wheeler, 1998). 
2)  Sodium valproate (600 to 1200 milligrams/day in divided doses) has also been effective in a small ser
the treatment of cluster headache (Kuritzky & Hering, 1987). 

 
4.5.A.8   Complex partial epileptic seizure 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (10 years and older) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Valproic acid is indicated as monotherapy and adjunctive therapy for complex partial seizures occur
in association with other types of seizures (Prod Info DEPAKENE(R) oral capsules, oral syrup, 2006
STAVZOR(R) delayed release oral capsules, 2008). 
In a dose-comparison study of valproate monotherapy in 265 patients converted from other antiepile
either no change or a reduction in complex partial seizure rates in 54% and 64% of patients on low-d
dose valproate monotherapy, respectively (Prod Info STAVZOR(R) delayed release oral capsules, 2
DEPAKENE(R) oral capsules, oral syrup, 2006). 
In a double-blind, concentration-response clinical trial using valproic acid as monotherapy, high conc
acid (target level 80 to 150 micrograms/milliliter) reduced seizure frequency of complex partial seizu
secondarily generalized tonic-clonic seizures (p=0.018) better than those assigned to low concentrat
(target range of 25 to 50 micrograms/milliliter)(Beydoun et al, 1997e). 
In a 16 week, placebo-controlled study of 144 patients with complex partial seizures (CPS), the use 
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adjunctive therapy was more effective in reducing the incidence of seizure compared with placebo (P
STAVZOR(R) delayed release oral capsules, 2008; Prod Info DEPAKENE(R) oral capsules, oral syr

c)  Adult: 
1)  Monotherapy 

a)  In a dose-comparison study of valproate monotherapy in 265 patients converted from other antie
was either no change or a reduction in complex partial seizure rates in 54% and 64% of patients on 
high-dose valproate monotherapy, respectively. Patients who experienced 2 or more CPS per 4 wee
adequate doses of carbamazepine, phenobarbital, primidone, or phenytoin monotherapy were rando
valproate with either low-dose (mean concentration, 71 micrograms/milliliter (mcg/mL); n=134) or hig
concentration, 123 mcg/mL; n=131) monotherapy. Following a 2-week transition period of conversio
results at 8 weeks demonstrated a greater reduction in seizures in the high-dose group (13.2 seizure
10.7) compared to the low-dose group (14.2 seizures at baseline to 13.8) (p less than 0.05). It shoul
there was no control group in this study, and less than 50% of the patients randomized completed th
STAVZOR(R) delayed release oral capsules, 2008; Prod Info DEPAKENE(R) oral capsules, oral syr
b)  In a double-blind, concentration-response clinical trial using valproic acid as monotherapy, high c
valproic acid (target level 80 to 150 micrograms/milliliter) reduced seizure frequency of complex part
(p=0.001) and secondarily generalized tonic-clonic seizures (p=0.018) better than those assigned to
valproic acid (target range of 25 to 50 micrograms/milliliter). Participating patients had partial epileps
at least 2 complex partial seizures per month with or without secondarily generalized tonic-clonic sei
maintained on a therapeutic level of another antiepileptic drug. They were randomly assigned to high
valproic acid (n=96) or low concentration valproic acid (n=47) with an 8 week dosage adjustment pe
was started and the other drug was tapered off) followed by a 16-week dosage maintenance period.
baseline, there was a 30% median reduction in complex partial seizures for patients in the high grou
increase for those in the low group. The median reduction for secondarily generalized tonic-clonic se
for patients in the high group compared with a 22% increase in the low group. The authors conclude
is efficacious as monotherapy for partial-onset seizures and that it should be considered as first-line 
et al, 1997e). 

2)  Adjunctive Therapy 
a)  In a 16 week, placebo-controlled study of 144 patients with complex partial seizures (CPS), the u
adjunctive therapy was more effective in reducing the incidence of seizure compared with placebo. P
experienced 8 or more CPS per 8 weeks despite therapeutic levels of carbamazepine or phenytoin m
randomized to add-on therapy with either valproate (n=75) or placebo (n=69). The results at 16 wee
reduction from baseline of 16 seizures to 8.9 for valproate, compared with 14.5 seizures at baseline 
than or equal to 0.05) for placebo. Comparing valproate to placebo, there were 45% vs 23% of patie
least a 50% reduction in CPS rate, respectively (Prod Info STAVZOR(R) delayed release oral capsu
Info DEPAKENE(R) oral capsules, oral syrup, 2006). 

 
4.5.A.9   Dementia 

See Drug Consult reference: BEHAVIORAL AND PSYCHOLOGICAL SYMPTOMS OF DEMENTIA 
 
4.5.A.10   Febrile seizure 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence is inconclusive 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

The American Academy of Pediatrics (AAP) Clinical Practice Guideline does not recommend long-te
both daily use of phenobarbital, primidone, or valproic acid and intermittent therapy with oral diazepa
6 months to 5 years with 1 or more simple febrile seizures even though there is evidence that both a
reducing the risk of recurrence (Steering Committee on Quality Improvement and Management,Subc
Febrile Seizures American Academy of Pediatrics, 2008). 
Valproic acid has been as effective as phenobarbital for prophylaxis of febrile seizures, with a lower 
(Herranz et al, 1984c; Lee & Melchior, 1981a; Wallace & Aldridge-Smith, 1980). 

c)  Pediatric: 
1)  The American Academy of Pediatrics (AAP) Clinical Practice Guideline does not recommend long-ter
both daily use of phenobarbital, primidone, or valproic acid and intermittent therapy with oral diazepam in
months to 5 years with 1 or more simple febrile seizures even though there is evidence that both are effe
the risk of recurrence. The rationale behind the lack of recommendation is because the number of childre
seizures in the first few years of life is extremely high but the associated risks are benign, and there are n
term effects in these children identified up to date. With the exception of the high rate of recurrence, febr
harmful, they do not cause a decline in IQ nor behavioral abnormalities, and do not significantly increase
development of future epilepsy. The use of anticonvulsants has high potential for adverse effects and the
demonstrated improvement in children's long-term outcomes. Adverse effects of anticonvulsant therapy 
hepatotoxicity, especially children less than 2 years of age who are also at greater risk of febrile seizures
thrombocytopenia, weight loss, weight gain, gastrointestinal disturbances, and pancreatitis with valproic 
irritability, lethargy, and sleep disturbances with phenobarbital and primidone; lethargy, drowsiness and a
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intermittent diazepam as well as the risk of masking an evolving central nervous system infection, such a
Therefore, the AAP does not recommend either continuous or intermittent anticonvulsant therapy due to 
toxicities associated with these agents outweigh the low risks associated with simple febrile seizures (Ste
on Quality Improvement and Management,Subcommittee on Febrile Seizures American Academy of Ped
2)  Valproic acid has been as effective as phenobarbital for prophylaxis of febrile seizures, with a lower o
(Herranz et al, 1984c; Lee & Melchior, 1981a; Wallace & Aldridge-Smith, 1980). However, phenobarbital 
of choice (despite its propensity to cause behavioral abnormalities) due to the hepatotoxic potential of va
Richens, 1985g; Addy, 1981). In general, use of anticonvulsant agents for febrile seizures remains contro

 
4.5.A.11   Hiccoughs 

See Drug Consult reference: HICCUPS - ETIOLOGY AND TREATMENT 
 
4.5.A.12   Hiccoughs, Intractable 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Five patients with incapacitating, intractable hiccups were successfully treated with valproic acid, aft
had failed (Jacobson et al, 1981a). 

c)  Adult: 
1)  Five patients with incapacitating, intractable hiccups were successfully treated with valproic acid, afte
granulated sugar, carbamazepine, chlorpromazine, and nasopharyngeal stimulation had failed. Valproic 
initiated with 15 milligrams/kilogram/day in divided doses. The dose was gradually increased by 250 mg 
until hiccups ceased or side effects occurred. Symptoms were eliminated in 4 patients and markedly imp
patient; however, therapy was discontinued after 6 weeks in the fifth patient due to mild gastrointestinal b
patient, hiccups returned to pretreatment levels following withdrawal of valproic acid. Two patients were a
off valproic acid; however, 2 patients required continued therapy. Effective peak valproic acid plasma lev
to 96 mcg/mL. It appears that some patients may be successfully treated with valproic acid therapy and d
this agent (Jacobson et al, 1981a). 

 
4.5.A.13   Mania 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIb; Pediatric, Class III 
Strength of Evidence: Adult, Category B; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Valproic acid was successful in treating AIDS-related mania in 2 cases (RachBeisel & Weintraub, 19
Valproic acid may reduce the frequency, number, and severity of manic episodes in patients with sc
disorders (Puzynski & Klosiewicz, 1984). 
Valproic acid was effective in the treatment of severe kleptomania and mixed mania refractory to fluo
report (Kmetz et al, 1997). 

c)  Adult: 
1)  During the 26 to 51 months of valproic acid treatment of 15 patients with affective and schizoaffective
authors observed reduction in the number, length and severity of affective episodes especially mania. In 
fragmentation of long and severe relapses into short and mild mania or depression occurred. The numbe
hospital admissions dropped in all patients (Puzynski & Klosiewicz, 1984). 
2)  Valproic acid, titrated to a serum level of 94 to 110 micrograms/milliliter, successfully treated AIDS-re
case reports (RachBeisel & Weintraub, 1997). 
3)  Valproic acid 2000 milligrams/day was effective in the treatment of severe kleptomania and mixed ma
fluoxetine in a 36-year-old female (Kmetz et al, 1997). 

 
4.5.A.14   Manic bipolar I disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes (Stavzor(R) only); Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Valproic acid, delayed-release ((Stavzor(R)) is indicated for the treatment of the manic episodes ass
bipolar disorder in adults (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
In two 3-week, placebo-controlled, parallel-group studies, valproate had significantly superior results
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of assessed outcomes for acute mania compared with placebo (Prod Info STAVZOR(R) delayed rele
capsules, 2008). 
Valproic acid has been effective in treating mania associated with bipolar disorder in clinical studies 
Brown, 1989; Post, 1989; McElroy et al, 1989; Calabrese & Delucchi, 1989; Pope et al, 1988; Grunz
Prasad, 1984). 
Efficacy of valproate for the treatment of children with pediatric bipolar disorder was not established 
outpatient, double-blind, placebo controlled trial (n=150; 76 on valproate) (Prod Info STAVZOR(R) d
oral capsules, 2008; Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008). 

c)  Adult: 
1)  In two 3-week, placebo-controlled, parallel-group studies, valproate had significantly superior results o
assessed outcomes for acute mania compared with placebo. In both studies, patients were initiated with 
milligrams (mg) orally three times a day and adjusted to achieve serum valproate levels in the range of 5
micrograms/milliliter (mcg/mL) in study 1, and 40 to 150 mcg/mL in study 2. At the completion of the stud
receiving a mean dose of 2402 mg/day in study 1 and a mean dose of 2006 mg/day in study 2. The perc
who achieved a 30% or greater reduction from baseline in symptom scores in the valproate group compa
was 60% vs 26% in study 1, and 58% vs 29% in study 2 (p less than 0.05 for each valproate group comp
(Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
2)  Valproic acid, delayed-release is indicated for the treatment of the manic episodes associated with bip
adults (Prod Info STAVZOR(R) delayed release oral capsules, 2008). Valproic acid is effective in the trea
suffering from bipolar disorder, even in those who have failed conventional therapy (Fawcett, 1989; Brow
1989; McElroy et al, 1989; Calabrese & Delucchi, 1989), and in bipolar disorder secondary to head injury
1988). 
3)  Four out of 5 acutely manic patients responded to intravenous valproate loading in an open study. Fiv
received valproate 1200 or 1800 milligrams on day 1 followed by dosage individualization based on side 
mean baseline Bech-Rafaelson Mania Rating Scale score was 30.2 which improved to 8 by day 5. One p
been unresponsive to oral valproate. On day 5 most were switched to oral dosing. The authors believe th
intravenous loading a quick saturation of plasma-binding proteins occurred which could have contributed
action (Grunze et al, 1999). 
4)  One uncontrolled study reported improvement in 5 of 7 patients with mania given valproic acid (up to 
daily) for 6 weeks. All patients had not responded to previous therapy with lithium and neuroleptics (Pras

d)  Pediatric: 
1)  Efficacy of valproate for the treatment of children with pediatric bipolar disorder was not established in
outpatient, double-blind, placebo controlled trial (n=150; 76 on valproate). Children 10 to 17 years of age
bipolar disorder received an initial daily dose of valproate of 15 milligrams/kilogram (mg/kg)(max 750 mg
dosing used to achieve a clinical response and/or target serum valproate level of 80 to 125 mcg/mL with 
of 35 mg/kg. Change from baseline on the YMRS scale at final evaluation was the primary efficacy endpo
maximum daily dose of 1457 mg (27.1 mg/kg) and mean final serum valproate concentration of 80 mcg/m
during the study (Prod Info STAVZOR(R) delayed release oral capsules, 2008; Prod Info DEPAKOTE(R)
release oral tablets, 2008). 

 
4.5.A.15   Mental disorder - Mood disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category C; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Although data is limited, valproic acid appears useful in the management of affective disorders in me
children and adults (Kastner et al, 1990; Sovner, 1989). 

c)  Adult: 
1)  Although data is limited, valproic acid appears useful in the management of affective disorders in men
children and adults. Valproic acid was noted in studies to have advantages over carbamazepine, lithium,
antipsychotics for use in mentally retarded patients since it does not carry the same risks of tremor, incon
impairment, worsening of mood, and increased seizures associated with other classes of medication (Ka
Sovner, 1989). 
2)  Valproic acid was useful in 5 cases of bipolar disorder in mentally deficient adults (1 patient with Frag
with autistic disorder, two with rapidly cycling illness) . Valproic acid was used in doses of 1000 to 2000 m
maintain blood levels in the usual therapeutic serum range of 50 to 100 mcg/mL. In 4 of these cases, the
antipsychotic medications was continued. Four of the 5 patients showed a significant response to valproi
improvements in sleep cycle, maladaptive behaviors, distractibility and assaultiveness; the other patient d
a moderate response. Antipsychotic medications were successfully tapered or discontinued in all of the p
1989). 

d)  Pediatric: 
1)  Significant improvement was seen with valproic acid in 3 mentally deficient children and adolescents 
disorders characterized by irritability, aggressiveness, self-injurious behavior, hyperactivity and sleep dis
symptoms had been unresponsive to previous therapy or the patient had been unable to tolerate side eff
with previous medications. Valproic acid 1500 to 3000 milligrams daily, at blood levels of 78 to 111 mcg/m
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significant improvement in all 3 patients (Kastner et al, 1990). 
 
4.5.A.16   Migraine; Prophylaxis 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes (Stavzor(R) only); Pediatric, no 
Efficacy: Adult, Effective; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Valproic acid, delayed-release (Stavzor(R)) is indicated for prophylaxis of migraine in adults (Prod In
delayed release oral capsules, 2008). 
Two multicenter, randomized, placebo-controlled clinical trials established the efficacy of valproate fo
migraine headache (Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
Valproic acid in doses adjusted to produce trough valproate concentrations of 70 to 120 milligrams/li
effective in the prophylaxis of migraine headache in a double-blind trial (n=107) (Mathew et al, 1995
A 12-week controlled study (n=176) demonstrated that 44% of valproic acid-treated patients had at l
reduction in migraine frequency, as compared to 21% of placebo-treated patients (Mathew, 1997). 
Valproic acid has been effective as prophylaxis against migraine headache (common and classic) (S
Efficacy of valproate was not established for migraine prophylaxis in a single, double-blind, placebo-
parallel-group, four equal armed (placebo, 250 milligrams (mg), 500 mg, and 1000 mg) study (n=304
valproate) in pediatric patients ages 12 to 17 years old (Prod Info STAVZOR(R) delayed release ora
Valproic acid 15 to 30 milligrams/kilogram/day divided into 2 doses has been used for the prophylax
children (Hamalainen, 1998). 

See Drug Consult reference: MIGRAINE - RECOMMENDATIONS FOR TREATMENT IN CHILDREN AN
ADOLESCENTS 

c)  Adult: 
1)  Two multicenter, randomized, placebo-controlled clinical trials established the efficacy of valproate fo
migraine headache. In both trials, patients with a history of migraine with or without aura (of at least 6 mo
who were experiencing at least 2 migraine headaches a month during the previous 3 months were recrui
following a 4-week single-blind placebo baseline period, patients were randomized to valproate or placeb
treatment phase, comprised of a 4-week dose titration followed by an 8-week maintenance period. In the
aged 26 to 73 years), 90 patients completed the 8-week maintenance period. Patients in the valproate gr
with doses ranging from 500 to 2500 milligrams (mg) with a mean treatment dose of 1087 mg/day resulti
trough total valproate level of 72.5 micrograms/milliliter (mcg/mL)(range, 31 to 133 mcg/mL). During the t
the mean 4-week migraine headache rate was 5.7 in the placebo group compared to 3.5 in the valproate
significantly different). In the second study (n=176; aged 17 to 76 years), 137 patients completed the 8-w
period. Patients were randomized equally to one of 3 valproate groups (500, 1000, or 1500 mg/day) or p
were initialized with 250 mg and titrated up every 4 to 8 days to the randomized target dose. The mean t
valproate levels during the treatment period were 39.6, 62.5, and 72.5 mcg/mL in the valproate 500, 1000
mg/day groups, respectively. During the treatment phase, the mean 4-week migraine headache rates adj
differences in baseline rates, were 4.5 in the placebo group compared to 3.3, 3, and 3.3 in the valproate 
1500 mg/day groups, respectively, based on intent-to-treat results. Migraine headache rates in the comb
1000/1500 mg group were significantly lower than in the placebo group (Prod Info STAVZOR(R) delayed
capsules, 2008). 
2)  Valproic acid in doses adjusted to produce trough valproate concentrations of 70 to 120 milligrams/lite
effective in the prophylaxis of migraine headache. In a double-blind trial, 107 patients were randomized t
either divalproex or placebo for a period of 12 weeks. Forty-eight percent of divalproex-treated patients e
or greater reduction in the frequency of migraine headaches compared to 14% of placebo-treated patient
common side effects noted in patients treated with divalproex were weakness, fatigue, nausea, and vom
only 13% of patients required discontinuation of therapy (Mathew et al, 1995). Another 12-week controlle
demonstrated that 44% of valproic acid-treated patients had at least a 50% reduction in migraine frequen
to 21% of placebo-treated patients. This dose-ranging trial also found no significant difference between t
(mg), 1000 mg, or 1500 mg daily dose in preventing migraine (Klapper et al, 1997). An accompanying ed
that valproic acid be considered for migraine prophylaxis in patients with coexisting epilepsy or mania, or
(s) to beta-blockers (Mathew, 1997). 
3)  Valproic acid has been effective as prophylaxis against migraine headache (common and classic) . T
in open fashion to 22 patients. Initial doses were 600 milligrams orally twice daily, followed by dosing adj
achieve serum levels of 700 micromol/liter in the morning before the first daily dose. Eleven patients were
attacks during the duration of follow-up (mean, 6.5 months; range, from 3 to 12 months). Six patients had
headache frequency, and no effect was observed in 1 patient. Four patients were withdrawn from the stu
cooperation. Adverse effects consisted of hepatotoxicity (1 patient), weight gain (3 patients), drowsiness 
paresthesias (2 patients who had also used ergotamine suppositories chronically prior to valproic acid) (S

d)  Pediatric: 
1)  Efficacy of valproate was not established for migraine prophylaxis in a single, double-blind, placebo-c
group, four equal armed (placebo, 250 milligrams (mg), 500 mg, and 1000 mg) study (n=304; 231 on val
patients ages 12 to 17 years old. The study consisted of a 4 week baseline period followed by a 12 week

Page 99 of 142MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.7, page 99

Case 3:09-cv-00080-TMB     Document 78-21      Filed 03/24/2010     Page 99 of 142



period (including an initial 2 week titration period) with placebo compared to each dose. Reduction from b
week migraine headache rate was the primary efficacy endpoint (Prod Info STAVZOR(R) delayed releas
2008; Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008). 
2)  Valproic acid 15 to 30 milligrams/kilogram/day divided into 2 doses has been used for the prophylaxis
children . Monitor valproic acid concentrations after 2 to 3 weeks of therapy and after dosage increases. 
follow-up should be done with height and weight observations (Hamalainen, 1998). 

 
4.5.A.17   Myelodysplastic syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Valproic acid monotherapy resulted in a response rate of 44% in 23 patients with myelodysplastic sy
(Kuendgen et al, 2004). 

c)  Adult: 
1)  A 44% response rate was achieved with valproic acid (VPA) monotherapy in 23 patients with myelody
syndromes (MDS) and acute myelogenous leukemia secondary to MDS (sAML/MDS). In an open-label, 
patients, aged 35 to 78 years, with MDS for 3 to 122 months, received daily VPA monotherapy (n=18) or
combination with all trans retinoic acid (ATRA) 80 milligrams/meter squared (mg/m(2)) daily (in two divide
1 through 7 every other week (n=5). VPA dose was titrated to maintain serum levels between 50 and 100
micrograms/milliliter (mcg/mL). Patients who failed monotherapy or relapsed were switched to combinati
Response was rated according to the International Working Group (IWG) criteria. A response was observ
(44%) patients receiving VPA monotherapy. The median time to response was 30 days (range, 14 to 38 
median VPA dose of 1250 mg (range, 900 to 2550 mg) and median duration of 6 months (range, 2 to 23 
Hematologic improvement was observed in 7 patients and a partial response in 1 patient. Relapse occur
a median of 4 months, of which, 4 patients were switched to combination therapy. Two of these 4 patient
therapy for another 11 and 16 months. Stable disease was seen in 4 patients at a median duration of 5 m
patients had progressive disease and were switched to combination therapy without success. None of th
receiving combination therapy initially responded to therapy. Of note, all 3 patients considered low-risk a
international prognostic scoring system showed a major response, while only 1 patient considered high-r
minor response. Furthermore, 3 of 9 patients with an elevated blast count achieved a significant reductio
marrow blasts. Therapy was well tolerated as only one patient discontinued VPA because of vertigo and 
and thrombocytopenia were attributed to study medication in 2 patients (Kuendgen et al, 2004). 

 
4.5.A.18   Myoclonic seizure 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Patients with juvenile myoclonic epilepsy (JME) (n=76) were successfully treated with lower than usu
valproic acid, and after a period of 2 years free from seizures, could be maintained on still lower dos
al, 2001). 
Combination therapy with valproic acid (1500 to 1800 mg daily), clonazepam (6 to 10 mg daily) and 
to 100 mg daily) was effective in improving severe progressive myoclonus epilepsy in adults in a lon
clinical study (Iivanainen & Himberg, 1982). 

c)  Adult: 
1)  Patients with juvenile myoclonic epilepsy (JME) were successfully treated with lower than usual doses
and after a period of 2 years free from seizures, could be maintained on still lower doses. Seventy-six pa
diagnosed with JME, were initially treated with sodium valproate 15 milligrams/kilogram/day (mg/kg/day)
controlled at that dose continued with the same dose. Doses were increased to 20 to 40 mg/kg/day in tho
controlled. In those who were not controlled at 40 mg/kg/day, a second drug was added. Sixty-three perc
were controlled at the 15 mg/kg/day dose, 25% at 20 mg/kg/day, 4% at 40 mg/kg/day, and 8% required a
second drug. After a seizure-free period of 2 years, 22% could be maintained on 3 to 5 mg/kg/day, 33% o
mg/kg/day, and 42% required more than 9 mg/kg/day (Panagariya et al, 2001). 
2)  Combination therapy with valproic acid (1500 to 1800 milligrams (mg) daily), clonazepam (6 to 10 mg
phenobarbital (50 to 100 mg daily) was effective in improving severe progressive myoclonus epilepsy in a
term prospective clinical study. All previous medications (phenytoin and other antiepileptic agents) were 
to initiation of combination therapy. After 6 years of continuous follow-up, improvement was still observed
not benefited from previous anticonvulsant therapy at optimal doses. Effective plasma levels evaluated in
28 milligrams/liter (mg/L) for valproic acid, 0.05 mg/L for clonazepam, and 19 mg/L for phenobarbital (Iiva
Himberg, 1982). 
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4.5.A.19   Myoclonus 
a)  Overview 

FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Valproic acid was reported effective in 3 patients with nonepileptic myoclonus (Sotaniemi, 1982). 
c)  Adult: 

1)  Valproic acid 900 to 1200 milligrams daily was reported effective in 3 patients with nonepileptic myocl
with post-anoxic myoclonus and 2 with nocturnal myoclonus). These patients had no epileptic manifestat
seizure activity and no other medications were given. Valproic acid may have a role in the treatment of m
however further studies are warranted. The mechanism of action in the condition is unclear (Sotaniemi, 1

 
4.5.A.20   Nelson syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Clinical outcomes have varied in studies on the efficacy of valproic acid in the treatment of Nelson's 
et al, 1984; Buckingham, 1983; Jones et al, 1981; Mercado-Asis et al, 1997a; Loli et al, 1988; Loli et

c)  Adult: 
1)  Numerous studies have documented the efficacy of valproic acid in the treatment of Nelson's syndrom
Cushing's disease. Decreases in circulating ACTH levels have been documented in patients receiving va
or in combination with diazepam, cyproheptadine, or metyrapone (Glaser et al, 1984; Buckingham, 1983
1981). Other studies have failed to find any effects with valproic acid. 
2)  Valproic acid alone or in combination with cyproheptadine failed to suppress plasma adrenocorticotro
(ACTH) secretion in Nelson's Syndrome. Six women with Nelson's Syndrome had their ACTH measured 
placebo, cyproheptadine, valproic acid, bromocriptine; and the combination of cyproheptadine and valpro
combination of bromocriptine, cyproheptadine and valproic acid. Only bromocriptine caused a significant
plasma ACTH (P less than 0.05), as did the combination of the 3 drugs (P less than 0.05). However, the 
the 3 drugs did not significantly exceed the effect of bromocriptine alone (Mercado-Asis et al, 1997a). 
3)  Chronic valproate acid therapy with 600 milligrams/day was effective in reducing the size of an adreno
hormone (ACTH)-secreting pituitary macroadenoma in a patient with Nelson's syndrome (Loli et al, 1988
1.5 years, the patient received 2 courses of therapy with valproic acid lasting 4 months each; both treatm
tumor reduction that was documented by computed tomography. More studies are required to evaluate t
valproic acid in this clinical setting. 
4)  Another study failed to show the effectiveness of valproic acid in 8 patients with Nelson's syndrome. A
unaffected by valproic acid administration. They concluded that the GABAergic system plays a role in the
ACTH hypersecretion in Nelson's syndrome (Loli et al, 1984). 

 
4.5.A.21   Obsessive-compulsive disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Valproate was effective for obsessive compulsive disorder in 1 case report (Cora-Locatelli et al, 199
c)  Adult: 

1)  Valproate was effective for obsessive compulsive disorder in a 35-year-old man who stopped working
obsessed with touching his parents 70 to 80 times per day. He had previously discontinued fluoxetine du
agitation. Fluoxetine 5 mg was restarted along with valproate 250 milligrams (mg) in the morning and 500
evening to alleviate side effects. After 2 weeks he was able to resume work and felt less anxious and mo
control" (Cora-Locatelli et al, 1998). 

 
4.5.A.22   Panic disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
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b)  Summary: 
Valproic acid was effective in a case report of a patient with panic disorder associated with multiple s
& Cassano, 1996). 

c)  Adult: 
1)  Valproic acid was effective in a case report of panic disorder associated with multiple sclerosis. After 
with alprazolam, imipramine, and clonazepam was ineffective, valproic acid titrated to a dose of 1500 mil
caused a complete disappearance of symptoms after two months. The patient remained symptom-free a
(Marazziti & Cassano, 1996). 

 
4.5.A.23   Periodic limb movement disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Sleep quality and duration were improved in 6 outpatients given long-term valproate for periodic limb
disorder (Ehrenberg et al, 2000). 

c)  Adult: 
1)  Sleep quality and duration were improved in 6 outpatients (aged 28 to 62 years, mean 41.5 years) giv
valproate for periodic limb movement disorder. After a mean 6 months of therapy, dosages of valproate r
600 milligrams taken at bedtime. Polysomnographic findings included a significant increase in sleep effic
significant decrease in stage 1 (light) sleep (p=0.04), significant increases in stages 3 and 4 (deep) sleep
change in stage 2 (rapid eye movement-REM) sleep. Mean total sleep time increased from 5.8 to 6.4 hou
trend toward a reduction in the number of periodic limb movements per hour of sleep and in the number 
arousals (p=0.062). Daytime alertness was subjectively reported to be improved. No subject discontinued
the end of the study; subsequently 2 patients terminated the drug, 1 due to weight gain and the other due
side effects (Ehrenberg et al, 2000). 

 
4.5.A.24   Sedative withdrawal delirium 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Four controlled studies and several case reports and case series suggest that valproate may be effe
and benzodiazepine withdrawal (Harris et al, 2000). 

c)  Adult: 
1)  Four controlled studies and several case reports and case series suggest that valproate may be effec
and benzodiazepine withdrawal. In contrast, one double-blind, controlled trial failed to support the use of 
benzodiazepine withdrawal. In an open-label study, there were no significant differences in subjective alc
symptoms between valproate- and phenobarbital-treated patients, nor were there differences in blood pre
rate responses associated with the 2 agents. In another comparative study, valproate and chlormethiazo
have similar efficacy in ethanol withdrawal, but physiological effects were poorly documented. A double-b
trial might have supported this use of valproate, but dismissed the treatment drug (valproate) because of
association with GI distress (probably related to use of the valproic acid form of the drug). In a study com
and lorazepam, valproate was found to be effective and well-tolerated in the treatment of ethanol withdra
report, two manic schizoaffective patients had successful withdrawal from ethanol when valproate 20 
milligrams/kilogram/day was combined with low-dose lorazepam. A patient with panic disorder failed to b
clonazepam until valproate was added to therapy. Another report describes 4 cases of protracted withdra
during tapering of benzodiazepines; the symptoms were notably eased after the addition of valproate. Tw
reported in which valproate prevented alcohol or benzodiazepine relapse (Harris et al, 2000). 

 
4.5.A.25   Seizure, Multiple seizure types; Adjunct 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (10 years and older) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Valproic acid is indicated as adjunctive therapy for multiple seizure types (Prod Info DEPAKENE(R) 
syrup, 2006; Prod Info STAVZOR(R) delayed release oral capsules, 2008). 
Valproic acid, orally or rectally, was reported effective in preventing generalized tonic-clonic seizures
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withdrawal of anticonvulsant agents in seizure patients undergoing intensive monitoring for diagnost
purposes (Rosenfeld et al, 1987). 
Valproic acid has been demonstrated effective in a variety of seizure types which include absence s
seizures, and tonic-clonic seizures (grand mal), including patients who have been unresponsive to o
anticonvulsants (Rimmer & Richens, 1985g; Sato et al, 1982a; Jeavons et al, 1977). 

c)  Adult: 
1)  General Information 

a)  Valproic acid is indicated as adjunctive therapy in patients with multiple seizure types such as ge
Valproic acid has been effective in generalized epilepsy (Rimmer & Richens, 1985g; AMA Departme
Sato et al, 1982a; Jeavons et al, 1977); however, carbamazepine is generally preferred because of 
(Young & Koda-Kimble, 1995a). 

2)  Clinical Trials 
a)  Valproic acid in loading doses of approximately 12.5 milligrams/kilogram (mg/kg), orally or rectall
15.9 mg/kg) was reported effective in preventing generalized tonic-clonic seizures following withdraw
anticonvulsant agents in seizure patients undergoing intensive monitoring for diagnostic and therape
Seizure activity was prevented in 23 of 35 patients (66%) following a single loading dose. Serum con
ranging from 284 to 458 micromole/L were observed 1.5 hours following administration in 6 of 8 pati
These data suggest the benefits of valproic acid given orally or rectally in patients undergoing antico
withdrawal. The rectal route appears to have a place in the treatment of patients unable to take oral 
to GI disorders, surgery or coma (Rosenfeld et al, 1987). 
b)  Valproic acid is indicated as adjunctive therapy in patients with multiple seizure types. Valproic a
demonstrated effective in a variety of seizure types which include absence seizures, partial seizures
seizures (grand mal), including patients who have been unresponsive to other anticonvulsants. The 
more effective in generalized epilepsy than partial seizures, and appears most useful for the treatme
absence seizures (petit mal) and photosensitive epilepsy (Rimmer & Richens, 1985g; Sato et al, 198
1977). Although valproic acid is considered a first-line therapy for treating generalized tonic-clonic se
or complex partial seizures, carbamazepine is generally preferred because of its lesser toxicity. Etho
generally preferred over valproic acid for treatment of absence seizures because it is equally effectiv
tolerated (Young & Koda-Kimble, 1995a). Oral and rectal valproic acid have been effective in refract
epilepticus (Vajda et al, 1977; Manhire & Espir, 1974). The drug is usually combined with other antic
producing seizure reduction in 75 to 100% in greater than 40% of patients with intractable epilepsy, 
improvement being seen in myoclonic seizures, absence seizures and grand mal seizures (Simon &
However, single-agent therapy has also been effective (Rimmer & Richens, 1985g; Turnbull et al, 19
1983; Covanis et al, 1982a; Callaghan et al, 1982a; Shakir et al, 1981). 
c)  In 52 severely brain damaged (mental retardation) patients with intractable seizures, valproic acid
their drug regimens. Sixty-one percent improved clinically. Valproic acid significantly reduced the fre
generalized tonic-clonic seizures, generalized myoclonus, absence and atonic seizures. There was a
correlation between clinical improvement and reduction of EEG paroxysmal activity (Chayasirisobho
1983). 

 
4.5.A.26   Social phobia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Valproic acid improved Liebowitz Social Anxiety Scale (LSAS) scores in 17 patients with social anxie
open-label, 12-week study (Kinrys et al, 2003). 

c)  Adult: 
1)  Valproic acid improved Liebowitz Social Anxiety Scale (LSAS) scores in 17 patients with social anxiet
open-label, 12-week study. Valproic acid therapy was initially dosed at 250 milligrams (mg) twice daily, w
tolerated, doses were increased to 1000 mg daily. Doses were adjusted according to tolerability and ther
however doses were kept between 500 mg daily and 2500 mg daily. Intent to treat analysis demonstrated
decrease in the total LSAS score of 19.1 (p less than 0.0001). Individual LSAS scores also showed a sig
improvement in fear and avoidance symptoms (p less than 0.0001). Mild cases of nausea, headache, so
dizziness, and fatigue were reported with the use of valproic acid in this study group. The authors acknow
sample size, and the lack of placebo control and blinding were limitations in study design (Kinrys et al, 20

 
4.5.A.27   Stiff-man syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 
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Sodium valproate showed efficacy for stiff man syndrome in one case report (Spehlmann et al, 1981
c)  Adult: 

1)  Stiff man syndrome was described in a 55-year-old male which was poorly treated by diazepam 130 m
clonazepam 18 mg, and baclofen 60 mg in divided doses each day. Valproate was gradually added to th
increased to a dose of 2 grams daily. The patient showed marked improvement and was able to walk wit
and without his cane. Although the effectiveness of sodium valproate is only cited in one case report, it d
trials for this indication (Spehlmann et al, 1981). 

 
4.5.A.28   Tinnitus 

See Drug Consult reference: DRUG THERAPY OF TINNITUS 
 
4.5.A.29   Visual hallucinations 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Valproic acid was efficacious in controlling visual hallucinations associated with Charles Bonnet synd
reports (Hori et al, 2000). 

c)  Adult: 
1)  Two psychologically normal elderly women (ages 73 and 77) experiencing complex visual hallucinatio
sensory deprivation (decreased visual acuity) and mild cerebral dysfunction were successfully treated wi
400 milligrams (mg) to 800 mg daily. The 73-year-old had partial resolution of symptoms at 400 mg daily
disappearance of all hallucinations with 800 mg daily. The 77-year-old woman was started on 200 mg da
increased to 400 mg daily, at which point she was able to sleep and experienced no more hallucinations.
experienced adverse effects (Hori et al, 2000). 

 
4.5.B   Divalproex Sodium 

Absence seizure, Simple and complex  

Alcohol withdrawal syndrome 

Behavioral syndrome - Dementia 

Bipolar I disorder, Maintenance 

Bipolar II disorder, Maintenance 

Borderline personality disorder 

Brain injury - Seizure; Prophylaxis 

Cluster headache 

Complex partial epileptic seizure 

Headache disorder, chronic 

Manic bipolar I disorder 

Migraine; Prophylaxis 

Panic disorder 

Periodic limb movement disorder 

Pervasive developmental disorder 
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Posttraumatic headache 

Schizoaffective disorder, bipolar type 

Sedative withdrawal delirium 

 
4.5.B.1   Absence seizure, Simple and complex 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (10 years and older) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated in adults and children age 10 years and older as monotherapy or adjunctive therapy for sim
absence seizures occurring in isolation and as adjunctive therapy for simple and complex absence s
in association with other types of seizures (Prod Info DEPAKOTE(R) ER extended-release oral table
DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Info DEPAKOTE(R) delayed-release oral tablets,

 
4.5.B.2   Alcohol withdrawal syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

May be effective for treatment of alcohol withdrawal and prevention of relapse (Reoux et al, 2001a; L
See Drug Consult reference: DRUG THERAPY OF ETHANOL WITHDRAWAL 

c)  Adult: 
1)  Divalproex sodium was more effective than placebo in decreasing the need for oxazepam during mod
withdrawal. Thirty-six subjects (75% white, 97% male) with a score of at least 10 on the Clinical Institute 
Assessment-Alcohol revised instrument (CIWA-Ar) completed this 7-day, randomized, double-blind, plac
study. All patients received an initial 30 milligram (mg) dose of oxazepam; additional 30 mg doses of oxa
every hour if the subject's CIWA-Ar score was 10 or higher. The divalproex group received 500 mg of div
(sprinkle formulation) three times a day in addition to the oxazepam. The divalproex group required signi
(p=0.033) oxazepam than the placebo group (85 +/- 63.64 mg vs. 111.7 +/- 119.5 mg, respectively) to m
withdrawal symptoms. Six percent (1 of 18) of subjects in the divalproex group and 40% (7 of 18) of the p
had an increase in withdrawal symptoms (1 point and 3 points respectively) compared to baseline. Adver
similar between groups with somnolence reported significantly more frequently (p less than 0.05) in the d
(Reoux et al, 2001a). 
2)  A 51-year-old man with a 30-year history of heavy drinking was successfully withdrawn from alcohol u
sodium. On admission, he was found to meet diagnostic criteria for alcohol dependency (DSM-IV), and e
liver enzymes and an increased mean corpuscular volume. He had no other mental or physical co-morbi
the Clinical Institute Withdrawal Assessment-Alcohol revised instrument (CIWA-Ar) increased from an ini
at 8 hours post-admission. He began divalproex detoxification with a loading dose of 750 milligrams (mg)
mg/kilogram body weight; the second half of his loading dose 750 mg was given 6 hours later. During the
his CIWA-Ar score decreased to below 6, where it remained for the duration of his hospital stay. He was 
4 (divalproex level 83 mg/milliliter), and maintained on a dose of divalproex 750 mg twice daily for 6 wee
abstinence during the 6 weeks of follow-up. His laboratory results improved. Divalproex was tapered and
patient remained abstinent. According to the author, advantages of divalproex over benzodiazepines for 
include its lack of abuse potential and absence of synergistic reaction with alcohol, and, in contrast to oth
anticonvulsants, divalproex can be initiated with an oral loading dose to effect a rapid onset of action (Lo

 
4.5.B.3   Behavioral syndrome - Dementia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Benefit was shown in a retrospective review (Showalter & Kimmel, 2000). 
c)  Adult: 
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1)  In a retrospective chart review (n=29), divalproex was found to improve symptoms of agitation in patie
48.2 years; range, 13 to 89 years) who had suffered acute brain injury and were recovering in a brain inju
unit. All subjects had agitation unsuccessfully controlled on prior benzodiazepine therapy, with or without
Overall, 18 of 29 (62%) were recorded as having significantly improved or decreased agitation symptoms
resolution of symptoms within 7 days after reaching a mean daily divalproex dose of 1257 milligrams (mg
doses in this group showed a wide range: 250 (n=1), 750 (n=1), 1000 (n=5), 1125 (n=1), 1250 (n=2), 150
mg (n=2). In another subgroup (n=8, 28%), rapid resolution of agitation to near total recovery occurred w
dose of 714 mg divalproex and no other psychotropic medications. Divalproex was soon discontinued in 
recurrence of agitation. Most patients (93%) were discharged to their home or community sites. One pati
response to divalproex and in 2 cases, lethargy was worsened and the drug was withdrawn (Showalter &

 
4.5.B.4   Bipolar I disorder, Maintenance 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Divalproex may be effective for mania or mixed episodes associated with bipolar I disorder in childre
2005) 

c)  Pediatric: 
1)  Divalproex sodium may be effective for mixed manic episodes associated with bipolar I disorder, as e
open-label, time-series study. Patients (n=35; mean age 12.3 +/-3.7 years) with a diagnosis of mixed epi
disorder and greater than 20 on the Young Mania Rating Scale (YMRS) were offered divalproex treatme
up to 6 months. The treatment protocol consisted of divalproex sodium at an initial dose of 250 to 500 mg
to achieve target doses of 15 to 20 mg/kg/day and serum concentrations of 50 to 120 micrograms/millilite
Risperidone, benztropine, and trazodone were allowed for limited treatment of breakthrough symptoms a
Patients with attention-deficit/hyperactivity disorder were allowed to continue prescribed stimulants at a s
Response was defined as at least a 50% change from baseline on YMRS and no more than 40 on the C
Rating Scale-Revised (CDRS-R). Remission was defined as at least a 50% change from baseline on YM
40 on CDRS-R, no more than 2 on the Clinical Global Impression Scale for Bipolar Disorder (CGI-BP; 1 
improved, 2 = much improved) and at least 51 on the Children’s Global Assessment of Functioning Scale
subject dropped out of the study due to worsening of symptoms prior to follow-up; therefore, the final sam
34 patients. The mean YMRS score decreased from approximately 30 at baseline to approximately 12 af
treatment (p < 0.001). The mean CDRS-R score decreased from approximately 55 at baseline to approx
months of treatment (p < 0.001). The response rate was 73.5% and the remission rate was 52.9%. An ov
size of 2.9 was calculated by Cohen’s d, with 0.8 generally considered to be large in magnitude. Sevente
required risperidone (mean length, 7 +/- 1 day), 5 patients received trazodone (mean length, 5 +/- 2 days
continued to receive methylphenidate. Common adverse events encountered were: weight gain (58.8%),
increased appetite (47.1%), cognitive dulling (41.2%), nausea (26.5%), stomach pain (23.5%), agitation (
tremor (14.7%). Six patients had elevated alanine transferase levels that normalized after 2 months of tre
et al, 2005). 
2)  No difference in efficacy was found between divalproex sodium and lithium sodium for the maintenan
pediatric bipolar I or II disorder in a double-blind, randomized study. Patients (n=139; mean age 10.8 +/- 
enrolled if they had a primary diagnosis of bipolar I or II disorder and had experienced at least one manic
episode within the past 3 months. In phase I (stabilization phase), all patients received open-label combi
immediate release lithium sodium and divalproex sodium for up to 20 weeks. Lithium was titrated to a tar
mg/kg/day and adjusted to maintain serum levels of 0.6 to 1.2 millimoles/liter (mmol/L). Divalproex was ti
dose of 20 mg/kg/day and adjusted to maintain serum levels of 50 to 100 micrograms/milliliter (mcg/mL).
remission criteria (40 or less on the Children’s Depression Rating Scale-Revised (CDRS-R), 12.5 or less
Mania Rating Scale (YMRS), and at least 51 on the Children’s Global Assessment Scale (CGAS)) for 4 c
and were able to tolerate the minimum serum concentration levels of lithium or divalproex while receiving
stabilizers, antipsychotics, or antidepressants were eligible for enrollment in phase II (double-blind mainte
phase II, patients were randomized to receive either lithium or divalproex, maintaining desired serum leve
weeks. Patients with attention-deficit/hyperactivity disorder were allowed to continue prescribed stimulan
(maximum dosage 6 micrograms/kg/day) at stable doses 4 weeks prior to phase II. One hundred thirty-n
treated in phase I, with 60 continuing into phase II (lithium, n=30; divalproex, n=30). Sixty-three percent (
discontinued the study due to mood-related reasons. Median time to mood relapse was 114 days (standa
57.4 days) for patients treated with lithium and 112 days (SE +/- 56 days) for patients treated with divalpr
Median time to discontinuation for any reason was 91 days (SE +/- 30.1 days) for patients treated with lit
(SE +/- 19.9 days) for patients treated with divalproex (p=0.72). Statistically significant differences were n
frequency of reported emesis (30% lithium versus 10% divalproex; p=0.05), enuresis (30% lithium versus
p=0.02), and increased thirst (16.7% lithium versus 0% divalproex). Differences in frequency of headach
versus 23.3% divalproex) and stomach pain (10% lithium versus 23.3% divalproex) were also noted, but 
significant. Other adverse events reported in over 5% of patients in phase II were tremor, nausea, diarrhe
appetite, upper respiratory congestion, fever and sore throat. Five patients withdrew from the study due t
(alopecia, one from each; abnormal thyrotropin blood level, one on divalproex; thrombocytopenia, one on
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enuresis, one on lithium) (Findling et al, 2005). 
 
4.5.B.5   Bipolar II disorder, Maintenance 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

No difference in efficacy was found between divalproex sodium and lithium sodium for the maintena
pediatric bipolar I or II disorder (Findling et al, 2005). 

c)  Pediatric: 
1)  No difference in efficacy was found between divalproex sodium and lithium sodium for the maintenan
pediatric bipolar I or II disorder in a double-blind, randomized study. Patients (n=139; mean age 10.8 +/- 
enrolled if they had a primary diagnosis of bipolar I or II disorder and had experienced at least one manic
episode within the past 3 months. In phase I (stabilization phase), all patients received open-label combi
immediate release lithium sodium and divalproex sodium for up to 20 weeks. Lithium was titrated to a tar
mg/kg/day and adjusted to maintain serum levels of 0.6 to 1.2 millimoles/liter (mmol/L). Divalproex was ti
dose of 20 mg/kg/day and adjusted to maintain serum levels of 50 to 100 micrograms/milliliter (mcg/mL).
remission criteria (40 or less on the Children’s Depression Rating Scale-Revised (CDRS-R), 12.5 or less
Mania Rating Scale (YMRS), and at least 51 on the Children’s Global Assessment Scale (CGAS)) for 4 c
and were able to tolerate the minimum serum concentration levels of lithium or divalproex while receiving
stabilizers, antipsychotics, or antidepressants were eligible for enrollment in phase II (double-blind maint
phase II, patients were randomized to receive either lithium or divalproex, maintaining desired serum lev
weeks. Patients with attention-deficit/hyperactivity disorder were allowed to continue prescribed stimulan
(maximum dosage 6 micrograms/kg/day) at stable doses 4 weeks prior to phase II. One hundred thirty-n
treated in phase I, with 60 continuing into phase II (lithium, n=30; divalproex, n=30). Sixty-three percent (
discontinued the study due to mood-related reasons. Median time to mood relapse was 114 days (standa
57.4 days) for patients treated with lithium and 112 days (SE +/- 56 days) for patients treated with divalpr
Median time to discontinuation for any reason was 91 days (SE +/- 30.1 days) for patients treated with lit
(SE +/- 19.9 days) for patients treated with divalproex (p=0.72). Statistically significant differences were n
frequency of reported emesis (30% lithium versus 10% divalproex; p=0.05), enuresis (30% lithium versus
p=0.02), and increased thirst (16.7% lithium versus 0% divalproex). Differences in frequency of headach
versus 23.3% divalproex) and stomach pain (10% lithium versus 23.3% divalproex) were also noted, but 
significant. Other adverse events reported in over 5% of patients in phase II were tremor, nausea, diarrhe
appetite, upper respiratory congestion, fever and sore throat. Five patients withdrew from the study due t
(alopecia, one from each; abnormal thyrotropin blood level, one on divalproex; thrombocytopenia, one on
enuresis, one on lithium) (Findling et al, 2005). 

 
4.5.B.6   Borderline personality disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Preliminary results suggest possible efficacy; more studies in larger trials needed (Townsend et al, 2
c)  Adult: 

1)  In a small, prospective, open-label case series, some patients with borderline personality disorder and
(DSM-IV) showed improvement during a course of divalproex sodium therapy. Of the 10 patients enrolled
8-week study; one each completed weeks 3, 4, 5, and 6; one dropped out after the initial visit. Divalproex
initiated at 250 milligrams (mg) twice daily, and could be increased by 250 to 500 mg at weekly visits if im
not seen. At their last visit (whenever it occurred), mean dose of responders was 1125 mg/day compared
for non-responders. Six of nine evaluable subjects were rated as "much improved" or better on the Clinic
Impression Scale (CGI) at their last weekly visit. Scores on the Mania Rating Scale (MRS) declined, but 
extent. In 3 responders, serum valproic acid concentrations ranged from 51 to 113 nanograms/milliliter. F
studies were suggested by the investigators (Townsend et al, 2001). 
2)  A pilot study suggests that a 10-week course of divalproex sodium may provide symptomatic improve
with borderline personality disorders (DSM-IV axis II); however, the validity of these results are limited du
out rate and small sample size. In a double- blind, randomized (2:1 ratio) manner, 16 patients were assig
sodium or placebo. Six patients completed the study and 10 dropped out. Overall, 100% of those assigne
withdrew, while 50% allocated to divalproex sodium withdrew. No one withdrew due to side effects. Com
baseline, divalproex sodium-treated patients had significantly improved scores on the Clinical Global Imp
Improvement scale (CGI-I) (p=0.006). Of the 6 patients, 5 were considered to be responders, ie, were mu
very much improved, based on the CGI-I. On the Global Assessment Scale (assessment of overall funct
treated with divalproex sodium had significantly improved scores compared with baseline (p=0.003). Som
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among those in the divalproex sodium group was shown on the Beck Depression Inventory (BDI) and sli
occurred on the Aggression Questionnaire (AQ), related to aggressive feelings and actions. Divalproex s
as 250 milligrams at bedtime and gradually titrated to doses sufficient to maintain serum levels of 80 mic
the highest tolerated dose. The authors concluded that more study of divalproex sodium in this patient po
warranted (Hollander et al, 2001). 

 
4.5.B.7   Brain injury - Seizure; Prophylaxis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Not effective prophylaxis (Glantz et al, 1996) 
c)  Adult: 

1)  Divalproex is not effective for the prophylaxis of seizures in patients with brain tumors. In a study of 74
newly-diagnosed brain tumors, divalproex or placebo was given within 14 days of diagnosis. Divalproex d
adjusted to achieve trough levels in the range of 50 to 100 mcg/mL; the median duration of follow-up was
five percent of patients treated with divalproex suffered seizures compared to 24% of patients treated wit
authors conclude that anticonvulsant therapy is not indicated in patients with brain tumors unless they su
(Glantz et al, 1996). 

 
4.5.B.8   Cluster headache 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in 2 cases of cluster headaches with migraine-like features (Wheeler, 1998) 
c)  Adult: 

1)  Two patients with cluster headache and prominent migraine-like features had their headaches remit w
use (Wheeler, 1998). Both patients had been unresponsive to multiple medications and one to surgical in
first, a 37-year-old man with a 15-year history of cluster headaches with an atypical visual aura, received
milligrams (mg) twice daily. Headache remission occurred within 2 months. Divalproex was tapered after
remained in remission. The second, a 55-year-old man with a 16-year history of cluster headaches along
without aura, was given divalproex 250 mg 3 times daily with 750 mg nightly. Headache remission occur
months. He was then slowly tapered down to 375 mg daily. 

 
4.5.B.9   Complex partial epileptic seizure 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (10 years and older) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated in adults and children age 10 years and older as monotherapy or adjunctive therapy for co
seizures occurring in isolation or in association with other types of seizures (Prod Info DEPAKOTE(R
release oral tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Info DEPAKO
release oral tablets, 2006) 

c)  Adult: 
1)  Monotherapy 

a)  In a dose-comparison study of divalproex sodium monotherapy in 265 patients converted from ot
there was either no change or a reduction in complex partial seizure rates in 54% and 64% of patien
and high-dose divalproex sodium monotherapy, respectively. Patients who experienced 2 or more C
despite adequate doses of carbamazepine, phenobarbital, primidone, or phenytoin monotherapy we
receive divalproex sodium with either low-dose (mean concentration, 71 micrograms/milliliter (mcg/m
high-dose (mean concentration, 123 mcg/mL; n=131) monotherapy. Following a 2-week transition pe
to divalproex sodium, the results at 8 weeks demonstrated a greater reduction in seizures in the high
seizures at baseline to 10.7) compared to the low-dose group (14.2 seizures at baseline to 13.8) (p l
should be noted that there was no control group in this study, and less than 50% of the patients rand
the study (Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008; Prod Info DEPAKOTE(
capsules, 2008; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006). 

2)  Adjunctive Therapy 
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a)  In a 16 week, placebo-controlled study of 144 patients with complex partial seizures (CPS), the u
sodium as adjunctive therapy was more effective in reducing the incidence of seizure compared with
who experienced 8 or more CPS per 8 weeks despite therapeutic levels of carbamazepine or pheny
were randomized to add-on therapy with either divalproex sodium (n=75) or placebo (n=69). The res
demonstrated a reduction from baseline of 16 seizures to 8.9 for divalproex sodium, compared with 
seizures at baseline to 11.5 (p less than or equal to 0.05). Comparing divalproex sodium to placebo,
vs 23% of patients who had at least a 50% reduction in CPS rate, respectively (Prod Info DEPAKOT
extended-release oral tablets, 2008; Prod Info DEPAKOTE(R) sprinkle oral capsules, 2008; Prod Inf
delayed-release oral tablets, 2006). 
b)  Add-on therapy with divalproex was effective in reducing seizure frequency in a group of 137 pat
partial seizures. Patients taking either carbamazepine or phenytoin, whose seizures were inadequat
monotherapy, were randomized to either divalproex sodium or placebo after optimization of their mo
regimen. The dose of divalproex was slowly adjusted to a maximum of 90 milligrams/kilogram/day. T
divalproex resulted in a median seizure reduction of 7.9 seizures in eight weeks compared to 2.5 in t
treated with placebo. Six of the divalproex-treated patients became seizure-free during the study per
al, 1996). 

 
4.5.B.10   Headache disorder, chronic 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Divalproex sodium demonstrated effectiveness in the treatment of adult patients with chronic daily h
retrospective study (Freitag et al, 2001). 

c)  Adult: 
1)  Results from a retrospective study (n=138) indicated that divalproex sodium was effective in the treatm
patients with chronic daily headache. In this study, 67% (93 of 138) of the patients had at least a 50% red
headache frequency (Freitag et al, 2001). 

 
4.5.B.11   Manic bipolar I disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes (tablets, delayed-release tablets, extended-release tablets); Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the treatment of acute manic or mixed episodes associated with bipolar disorder (with o
psychotic features) (Prod Info DEPAKOTE(R) ER extended-release oral tablets, 2008; Prod Info DE
delayed-release oral tablets, 2006) 
Ineffective in the treatment of manic symptoms in elderly patients with dementia (Tariot et al, 2001) 
Efficacy of divalproex sodium extended-release tablets was not established in a single 4-week outpa
placebo controlled trial (n=150; 76 on divalproex sodium) for the treatment of pediatric bipolar disord
DEPAKOTE(R) ER extended-release oral tablets, 2008). 

c)  Adult: 
1)  In two 3-week, placebo-controlled, parallel-group studies, divalproex sodium had significantly superio
measures of assessed outcomes for acute mania compared with placebo. In both studies, patients were 
divalproex sodium delayed-release 250 milligrams (mg) orally three times a day and adjusted to achieve 
levels in the range of 50 to 100 micrograms/milliliter (mcg/mL) in study 1, and 40 to 150 mcg/mL in study
completion of the study, patients were receiving a mean dose of 2402 mg/day in study 1 and a mean dos
in study 2. The percentage of patients who achieved a 30% or greater reduction from baseline in sympto
divalproex sodium group compared with placebo was 60% vs 26% in study 1, and 58% vs 29% in study 2
for each divalproex group compared to placebo) (Prod Info DEPAKOTE(R) delayed-release oral tablets, 
2)  In a 3-week, randomized, double-blind, parallel-group study, adult patients diagnosed with bipolar I di
mixed type, hospitalized with acute mania treated with divalproex sodium extended-release had significa
Mania Rating Scale (MRS) scores compared with placebo. Patients received an initial dose of divalproex
release 25 milligrams/kilogram (mg/dg) orally once a day, increased by 500 mg/day on day 3, and then a
a plasma valproate level of 85 to 125 microgram/milliliter (mcg/mL). At the end of the study, the mean da
mg (range, 1500 to 5500 mg), and mean valproate plasma levels were 89.5 mcg/mL (Prod Info DEPAKO
extended-release oral tablets, 2008). 
3)  Divalproex sodium (target dosage of 20 milligrams/kilogram/day) did not improve signs and symptoms
associated with dementia in elderly patients during a double-blind, placebo-controlled study (n=172), but 
symptoms of agitation. In this 6-week trial, there was no significant difference between drug and placebo
from the Brief Psychiatric Rating Scale (BPRS), but scores on the Cohen-Mansfield Agitation (CMAI) Inv
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significant improvement in the divalproex sodium-treated group. Twenty-two percent of divalproex sodium
and 4% of patients who received placebo withdrew from the study because of adverse effects, primarily s
et al, 2001). 

d)  Pediatric: 
1)  Efficacy of divalproex sodium extended-release tablets was not established in a single 4-week outpat
placebo controlled trial (n=150; 76 on divalproex sodium) for the treatment of pediatric bipolar disorder. C
years of age, with pediatric bipolar disorder received an initial daily dose of divalproex sodium of 15 millig
(mg/kg)(max 750 mg) with flexible dosing used to achieve a clinical response and/or target serum valpro
125 mcg/mL with a maximum dose of 35 mg/kg. Change from baseline on the YMRS scale at final evalu
primary efficacy endpoint. A mean maximum daily dose of 1457 mg (27.1 mg/kg) and mean final serum v
concentration of 80 mcg/mL were attained during the study (Prod Info DEPAKOTE(R) ER extended-relea
2008). 
2)  Oral loading doses of divalproex sodium 15 milligrams/kilogram/day (in divided doses) produced troug
concentrations in the therapeutic range by day 5 of dosing in male pediatric psychiatry inpatients (n=16; 
years). All subjects in this retrospective study received concomitant atypical neuroleptics. Divalproex the
defined as 50 to 120 micrograms/milliliter (mcg/mL). These doses were well tolerated by the normal-weig
more side effects seen at plasma concentrations above 90 mcg/mL. Overweight subjects benefited from 
the formula: ideal body weight (IBW) plus 40% multiplied by actual weight minus IBW (Good et al, 2001).

 
4.5.B.12   Migraine; Prophylaxis 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes (tablets, delayed-release tablets, extended-release tablets); Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Divalproex sodium is indicated for the prophylaxis of migraine headache in adults (Prod Info DEPAK
extended-release oral tablets, 2008; Prod Info DEPAKOTE(R) delayed-release oral tablets, 2006). 
Efficacy of divalproex sodium extended-release tablets for migraine prophylaxis was not established
double-blind, placebo-controlled, parallel-group, four equal armed (placebo, 250 milligrams (mg), 50
mg) study (n=304; 231 on divalproex sodium) in pediatric patients ages 12 to 17 years old (Prod Info
ER extended-release oral tablets, 2008). 
In an open-label, retrospective study in 42 adolescents and children, divalproex sodium provided a 5
reduction in migraine frequency (Caruso et al, 2000). 

c)  Adult: 
1)  The average incidence of migraine headache attacks was reduced following once-daily prophylactic t
divalproex sodium extended-release (ER) tablets. In a randomized, controlled, double- blind, multicenter 
at least a 6-month history of migraine headache attacks and experiencing an average of 2 or more migra
the previous 3 months entered a 4-week baseline phase during which they maintained a headache diary
reported at least 2 migraine attacks during the baseline period received either divalproex sodium-ER (n=
milligrams (mg)/day for 1 week titrated to 1000 mg/day; mean dose, 871 mg/day) or placebo (n=115) for 
Following 12 weeks of treatment, a significantly greater reduction in the mean baseline migraine headach
in patients who took divalproex sodium-ER as compared with placebo (mean reduction, 1.2 vs 0.6, respe
This reduction from baseline reached significance during the first 4 weeks of treatment (p=0.035) and rem
throughout the second and third 4-week periods (p=0.006 and p=0.045, respectively). Adverse events we
between treatment groups (Freitag et al, 2002). 
2)  A case report describes how divalproex brought dramatic relief of migraine headaches induced by se
serotonin reuptake inhibitor (SSRI), in a 44-year-old woman with a history of refractory major depression 
2000). Divalproex 750 milligrams (mg)/day immediately reduced the frequency, severity, and duration of 
(valproate serum level was 240 micromoles/liter). After 3 months, the patient was headache-free most of
months, the dose of divalproex was increased to 1500 mg/day as the migraines had become more frequ
patient was successfully maintained on a daily regimen of sertraline 100 mg, divalproex 1500 mg, and ox
needed. The authors suggest that valproate be considered for patients who have a history of migraine or
experience migraine while being treated with a selective serotonin reuptake inhibitor. 

d)  Pediatric: 
1)  Efficacy of divalproex sodium extended-release tablets for migraine prophylaxis was not established i
blind, placebo-controlled, parallel-group, four equal armed (placebo, 250 milligrams (mg), 500 mg, and 1
(n=304; 231 on divalproex sodium) in pediatric patients ages 12 to 17 years old. The study consisted of a
period followed by a 12 week experimental period (including an initial 2 week titration period) with placeb
each dose. Reduction from baseline in the 4 week migraine headache rate was the primary efficacy endp
DEPAKOTE(R) ER extended-release oral tablets, 2008). 
2)  In an open-label, retrospective study (n=42), divalproex sodium was shown to be safe and effective fo
treatment of migraine headache in adolescents and children (aged 7 to 16 years, mean 11.3 years) (Car
Study subjects had a history of 1 to 4 headaches per month. After a 4-month course of divalproex treatm
in headache frequency occurred in 33 (78.5%), 75% reduction in headache frequency in 6 (14.2%), and 
were virtually headache-free (p less than 0.05). Initial doses of divalproex were 15 milligrams/kilogram (m
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(divided into 2 doses) with titration upward over 6 weeks based on response. Daily doses over the 4-mon
period included 15 mg/kg (n=9), 25 mg/kg (n=16), 35 mg/kg (n=10), and 45 mg/kg (n=7). Most common a
were gastrointestinal upset, weight gain, somnolence, dizziness, and tremor; mild transient elevation of li
occurred in 4 patients. Doses were decreased but no one discontinued divalproex due to side effects. 

 
4.5.B.13   Panic disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Efficacy in small, open-label studies only (Baetz & Bowen, 1998) 
c)  Adult: 

1)  In an 8-week, open-label study, divalproex was shown to be effective in patients with previously unres
disorder and mood instability (Baetz & Bowen, 1998). Patients (18 to 65 years old) received divalproex 2
twice daily and increased by 250-mg increments to a target level of 300 to 600 micromoles/L (45 to 90 m
patients completed the study and 2 dropped out due to side effects. Panic attacks decreased significantly
2.6/week (p=0.0318). Also decreased were the Hamilton Anxiety Rating Scale (p=0.0001) and the Beck A
(p=0.003). 

 
4.5.B.14   Periodic limb movement disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Improvement in sleep occurred in a small study cohort receiving valproate (Ehrenberg et al, 2000) 
c)  Adult: 

1)  Sleep quality and duration were improved in 6 outpatients (aged 28 to 62 years, mean 41.5 years) giv
valproate for periodic limb movement disorder. After a mean 6 months of therapy, dosages of valproate r
600 milligrams taken at bedtime. Polysomnographic findings included a significant increase in sleep effic
significant decrease in stage 1 (light) sleep (p=0.04), significant increases in stages 3 and 4 (deep) sleep
change in stage 2 (rapid eye movement-REM) sleep. Mean total sleep time increased from 5.8 to 6.4 hou
trend toward a reduction in the number of periodic limb movements per hour of sleep and in the number 
arousals (p=0.062). Daytime alertness was subjectively reported to be improved. No subject discontinued
the end of the study; subsequently 2 patients terminated the drug, 1 due to weight gain and the other due
side effects (Ehrenberg et al, 2000). 

 
4.5.B.15   Pervasive developmental disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

A small cohort of patients with autism disorders showed some improvement with valproate treatmen
2001). 

c)  Adult: 
1)  Divalproex sodium therapy was associated with some improvement of social interaction skills, repetiti
impulsivity, and other traits related to autism in an open-label, retrospective study (n=14). Included in the
consecutive patients with autism (10; DSM-IV), Asperger's disorder (2), and pervasive developmental dis
otherwise specified (2). Ten were children/adolescents and 4 were adults (age range 5 to 40 years, mea
scores ranged from 20 to 105, mean 69.1). Three subjects had a history of seizures. Divalproex sodium w
doses and adjusted to maintain concentrations within the therapeutic range (between 50 and 100 milligra
Mean final dose was 768 mg/day (range 125 to 2500 mg/day) and mean duration of valproate treatment 
Concomitant medications were taken by 10 patients, and included antidepressants, atypical neuroleptics
and alpha-1 agonists. Based on the Clinical Global Impressions-Improvement scale (CGI-I), 10 of 14 sub
sustained responders, with ratings of much or very much improved. Four patients showed improvement i
interactions. Four showed improvement related to repetitive behavior (ie, reduced obsessive-compulsive 
subject improved in language and communication skills. Five became less impulsive, and 4 were less ag
patients were discontinued in the first 2 weeks due to severe behavioral activation. Other adverse effects
(5), digestive disturbances (3), weight gain (3), hair loss (2), mood lability (1), and elevated liver enzymes
recommend that controlled studies be undertaken (Hollander et al, 2001). 
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4.5.B.16   Posttraumatic headache 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in some patients based on a retrospective study (Packard, 2000) 
c)  Adult: 

1)  Of 100 patients with chronic daily posttraumatic headache, 60% showed mild (n=44) to moderate (n=
(patient-rated) after at least 1 month of divalproex sodium, based on a retrospective chart review; the dru
well tolerated, with no serious side effects. Mild improvement was defined as 25% to 50% better, and mo
than 50% improvement. In all subjects, headache was the result of mild head injury and had persisted fo
months. Six patients became headache-free for 1 month or more, and 35 patients reported that their dail
became episodic, with headache-free days between episodes. Twenty-six patients had no improvement,
discontinued therapy due to side effects (nausea, weight gain, hair loss, tremor). Divalproex dosing was 
generally started as 250 milligrams (mg) daily (sometimes as 125 mg twice daily), increased by 250 mg p
response, and peaked at a maximum of 500 mg 3 times a day (Packard, 2000). 

 
4.5.B.17   Schizoaffective disorder, bipolar type 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Adjunctive use may produce improvements in bipolar type schizoaffective disorder (Bogan et al, 200
Standard preparations and extended-release formulations of divalproex sodium are equally efficacio
schizoaffective disorders; however, higher daily doses of extended-release formulations are required
2003). 

c)  Adult: 
1)  In a retrospective study (n=20), add-on divalproex therapy appeared to be well-tolerated and efficacio
with schizoaffective disorder, bipolar type (aged 23 to 52 years, mean 38 years). Improvement in the Clin
Impression (CGI) Scale scores occurred in 15 of 20 (75%) patients (p=0.0001); no change in CGI scores
patients. None of the cohort showed worsening of their disorder; and no one discontinued divalproex due
effects. Most common side effects were anxiety (n=2) and agitation (n=2); 1 person experienced extrapy
symptoms/tremors. Other concurrent medications were most frequently antipsychotics (n=19), antidepres
lithium (n=6). Mean daily dose of divalproex was 986 milligrams (mg) (range, 375 to 1750 mg); mean pea
61 micrograms/milliliter. Mean follow-up was 24 weeks (Bogan et al, 2000). 
2)  In a 6-week, open-label pilot study, dose-adjusted extended-release divalproex was equally efficaciou
the standard preparation in bipolar and schizoaffective disorders. Twelve euthymic and clinically stable p
enrolled into the study. Eight of these patients had been diagnosed with bipolar I or II disorder and 4 wer
bipolar-type schizoaffective disorder. Each patient had received regular divalproex sodium twice daily for
weeks and were maintained at serum valproic acid concentrations between 50 to 120 micrograms/millilite
dose. Patients were switched to extended-release divalproex at doses rounded to the nearest 500 milligr
Extended-release divalproex doses were administered once daily at bedtime. Doses were adjusted to att
valproic acid levels achieved with the standard preparation. Average daily doses of the extended-release
20.7% higher than those of the standard preparation (1.19 grams versus 1.5 grams, p=0.0009). Clinical s
evaluated using the Young Mania Rating Scale, the Hamilton Depression Rating Scale, Clinical Global Im
severity and improvement, the Global Assessment of Functioning Scale and the Brief Psychiatric Rating 
no significant differences between the baseline and endpoint ratings. Reported adverse effects were also
an increase in polyuria-polydipsia (p=0.03) (Centorrino et al, 2003). 

 
4.5.B.18   Sedative withdrawal delirium 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

May reduce symptoms associated with sedative-hypnotic withdrawal (Harris et al, 2000) 
c)  Adult: 

1)  Four controlled studies and several case reports and case series suggest that valproate may be effec
withdrawal and benzodiazepine withdrawal. In contrast, one double-blind, controlled trial failed to suppor
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valproate for benzodiazepine withdrawal. In an open-label study, there were no significant differences in 
withdrawal symptoms between valproate- and phenobarbital-treated patients, nor were there differences 
or pulse rate responses associated with the 2 agents. In another comparative study, valproate and chlorm
reported to have similar efficacy in ethanol withdrawal, but physiological effects were poorly documented
controlled trial might have supported this use of valproate, but dismissed the treatment drug (valproate) b
frequent association with GI distress (probably related to use of the valproic acid form of the drug). In a s
valproate and lorazepam, valproate was found to be effective and well-tolerated in the treatment of ethan
another report, two manic schizoaffective patients had successful withdrawal from ethanol when valproat
milligrams/kilogram/day was combined with low-dose lorazepam. A patient with panic disorder failed to b
clonazepam until valproate was added to therapy. Another report describes 4 cases of protracted withdra
during tapering of benzodiazepines; the symptoms were notably eased after the addition of valproate. Tw
reported in which valproate prevented alcohol or benzodiazepine relapse (Harris et al, 2000). 

 
4.5.C   Valproate Sodium 

Absence seizure, Simple and complex 

Behavioral syndrome - Dementia 

Brain injury; Prophylaxis - Seizure 

Catatonia 

Complex partial epileptic seizure 

Febrile seizure 

Manic bipolar I disorder 

Migraine 

Myoclonus 

Neuropathic pain 

Seizure, Multiple seizure types; Adjunct 

Status epilepticus 

Tardive dyskinesia 

Trigeminal neuralgia 

West syndrome 

 
4.5.C.1   Absence seizure, Simple and complex 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (10 years and older) 
Efficacy: Adult, Effective; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIa; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Intravenous sodium valproate is indicated for simple and complex absence seizures when administr
valproate products is not possible (Prod Info DEPACON(R) IV injection, 2006) 

 
4.5.C.2   Behavioral syndrome - Dementia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
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Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Conflicting results reported regarding the effectiveness of valproic acid in the treatment of dementia-
AGITATION (Sival et al, 2003) (Sival et al, 2002) 

c)  Adult: 
1)  Sodium valproate treatment offered no advantage over placebo in the treatment of dementia-related a
behavior in forty-two patients. In a randomized, double-blind, placebo-controlled, cross- over trial, patient
behavior and senile dementia received oral doses of either placebo or sodium valproate suspension 480 
divided doses) for three weeks and then crossed over to the other treatment arm following a one-week w
Sodium valproate was no more effective than placebo in the treatment of aggression in this group of pati
2003). 
2)  In a randomized, placebo-controlled, double-blind study of 42 elderly patients (mean age=80.4 years)
had no effect versus placebo in the treatment of aggressive behavior in dementia. Sodium valproate was
three weeks at a fixed dose of 6 milliliters (mL) of a 40 milligram per milliliter (mg/mL) oral suspension tw
daily dose was 480 mg. Significant improvements in other measures, such as restlessness, melancholic,
behaviors, suggest that treatment duration was sufficient to produce therapeutic effects (Sival et al, 2002

 
4.5.C.3   Brain injury; Prophylaxis - Seizure 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Not effective prophylaxis 
c)  Adult: 

1)  Valproate sodium injection should not be used in patients with acute head trauma for the prophylaxis 
seizures. In a study evaluating the effect of valproate sodium injection in the prevention of post-traumatic
patients with acute head injuries, patients were assigned to receive either valproate sodium injection for o
by oral valproate for either one or six months, or phenytoin intravenous given for one week followed by p
incidence of death was found to be higher in the 2 groups assigned to the valproic acid treatment compa
those assigned to the phenytoin treatment group (13% versus 8.5%). Evaluation of the cause of death di
specific drug-related causation. Furthermore, without a placebo group it is difficult to determine the actua
these head trauma patients. Until further information is available, the manufacturer recommends not usin
sodium injection in patients with acute head trauma for the prophylaxis of post-traumatic seizures (Prod I
1999). 

 
4.5.C.4   Catatonia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Several cases of catatonia were improved with intravenous VALPROIC ACID 
c)  Adult: 

1)  A 38-year-old man with severe catatonic schizophrenia was markedly improved after receiving intrave
VALPROIC ACID (Kruger & Braunig, 2001). The patient required an average of 10 hospital admissions p
acute phases of his illness. In the acute phases, he would exhibit motor excitement, impulsive aggressio
iterations, screaming, negativism, gegenhalten, and impulsive behavior (such as binge eating, pica, and 
masturbation). Between acute phases, he had severe negative symptoms, along with bizarre behaviors. 
unsuccessfully treated with typical and atypical neuroleptics. On the index admission, he could not be giv
because he was unable to open his mouth due to extreme rigidity. He was started on high-dose IV valpro
milligrams (mg)/day, followed on the succeeding days by 3000 mg, 2500 mg, and 1800 mg. Each day his
symptoms were reduced from the previous day (90% symptom reduction over 4 days). After day 4, he wa
valproate orally (900 mg/day for a plasma level of 60 micrograms/liter maintenance dosing). He required 
admissions for the following 6 months. The authors noted that since this case, they have treated 3 more 
successfully with a similar regimen. 

 
4.5.C.5   Complex partial epileptic seizure 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (10 years and older) 

Page 114 of 142MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.7, page 114

Case 3:09-cv-00080-TMB     Document 78-21      Filed 03/24/2010     Page 114 of 142



Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Intravenous sodium valproate is indicated as monotherapy and adjunctive therapy for complex partia
occurring in isolation or in association with other types of seizures when administration of oral valpro
possible (Prod Info DEPACON(R) IV injection, 2006) 
Carbamazepine is generally the first line agent for complex partial seizures 

 
4.5.C.6   Febrile seizure 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence is inconclusive 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

As effective as PHENOBARBITAL 
c)  Pediatric: 

1)  Recurrence rates of febrile convulsions during one year were not statistically different among 196 chil
convulsions treated with either PHENOBARBITAL, PRIMIDONE or SODIUM VALPROATE (Minagawa &
The children on SODIUM VALPROATE received either 20 to 25 milligrams/kilogram/day (mg/kg/day) twic
mg/kg/day three times daily, or 30 mg/kg/day twice daily. However, the dosage regimen of VALPROATE
mg/kg/day twice daily was relatively inferior to the other regimens of VALPROATE in the prophylactic effe
regimens were of equal efficacy in the long-term prophylaxis of febrile convulsions in children. 

 
4.5.C.7   Manic bipolar I disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Valproate has been used for mania secondary to bipolar disorder 
c)  Adult: 

1)  Four out of 5 acutely manic patients responded to intravenous valproate loading in an open study (Gr
Five bipolar I patients received valproate 1200 or 1800 milligrams on day 1 followed by dosage individua
side effects. Their mean baseline Bech-Rafaelson Mania Rating Scale score was 30.2 which improved to
patient had actually been unresponsive to oral valproate. On day 5 most were switched to oral dosing. Th
that with the intravenous loading a quick saturation of plasma-binding proteins occurred which could hav
beneficial action. 
2)  One uncontrolled study reported improvement in 5 of 7 patients with MANIA given VALPROIC ACID (
milligrams daily) for 6 weeks. All patients had not responded to previous therapy with LITHIUM and neuro
1984). 

 
4.5.C.8   Migraine 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Valproate sodium has been used with mixed results for acute treatment of migraine headache (Math
(Tanen, 2003) 

c)  Adult: 
1)  Results from an open-label, prospective study (n=61) indicate that intravenous valproate sodium (300
effective for the acute treatment of migraine headache. In this preliminary report, significant improvemen
0.001) (decreased headache severity) occurred in 73% of the migraine sufferers. Mean time to onset of r
complete relief were 8 minutes and 25 minutes, respectively (Mathew et al, 2000). 
2)  In a randomized, double-blinded trial, intravenous prochlorperazine was more effective than intraveno
treating acute migraine headaches. Forty patients presented to emergency with a migraine headache wit
and were recruited into the trial. Patients received either 500 milligrams (mg) of sodium valproate or 10 m
prochlorperazine diluted to 10 milliliters in normal saline. After the 2 minute infusion, patients used visual
grade their pain, nausea and sedation every 15 minutes for 60 minutes. Median pain scores improved 64
(mm) in the prochlorperazine group and 9 mm in the valproate group (p less than 0.001). Median nausea
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35.5 mm in prochlorperazine patients and 2 mm in valproate patients (p less than 0.001). Median sedatio
4 mm in prochlorperazine patients and 0 mm in valproate patients (p=0.603). Over time, prochlorperazine
improvement in patient pain 30 minutes post dose (p less than 0.001) and in patient nausea 15 minutes p
(p=0.002). Sodium valproate did not show significant improvement in symptoms over time. At the conclus
minute follow-up period, 79% of valproate patients and 25% of prochlorperazine patients required rescue
insufficient symptom relief (p=0.001). Extrapyramidal reactions were reported in 2 prochlorperazine patie

 
4.5.C.9   Myoclonus 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In case reports, valproic acid was useful for myoclonus 
c)  Adult: 

1)  Sodium valproate diminished MYOCLONIC ASTATIC ATTACKS and sudden falls in 18 parkinsonian 
(Henneberg et al, 1998). These patients also had polyspikes or polyspike-wave complexes on electroenc
(EEG). Sodium valproate 600 to 1800 milligrams/day was administered to achieve a level of at least 60 u
and EEG readings improved in 16 patients. The authors suspect that a generalized epilepsy may have ca
myoclonus and falls. 

 
4.5.C.10   Neuropathic pain 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Some pain reduction in patients with cancer-related neuropathic pain in a pilot study 
c)  Adult: 

1)  According to an open-label phase II study, a 2-week course of sodium valproate brought some pain re
with cancer-related neuropathic pain. Valproate was initiated at 200 milligrams (mg) twice a day with titra
not controlled and toxicity was not present) of 200 mg at intervals of 2 to 3 days to a maximum of 600 mg
Nineteen of 25 patients completed the study and the median valproate dose at day 15 was 600 mg twice
55.6% of those completing the study had a reduction in average pain by at least one category (eg, from s
moderate, or from moderate to mild), and 66.7% also had a decline in pain category for their worst pain. 
timeframe, 66.7% had a decline in their absolute pain score (scale of 1 to 10 based on the Brief Pain Inve
average and worst pain. The proportion reporting a 50% reduction in pain score was 27.8% for both aver
pain. Most common side effects were drowsiness, unsteadiness, nausea, and decreased appetite; one p
due to toxicity. It was noted that after the study period ended, 89% of subjects continued on valproate as
the patient or doctor to be of benefit (Hardy et al, 2001). 

 
4.5.C.11   Seizure, Multiple seizure types; Adjunct 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (10 years and older) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Intravenous sodium valproate is indicated as adjunctive therapy for multiple seizure types when adm
valproate products is not possible (Prod Info DEPACON(R) IV injection, 2006) 

c)  Adult: 
1)  General Information 

a)  Results of several clinical trials indicate that SODIUM VALPROATE alone or in combination with 
anticonvulsants is effective in GRAND MAL SEIZURES (Covanis et al, 1982a; Pinder et al, 1977e; R
1975a; Simon & Penry, 1975). Of 519 patients who received SODIUM VALPROATE, mostly as an a
anticonvulsant agents, 239 (46%) experienced a 75% or more reduction in seizure frequency. Howe
ineffective in about 33% of these patients (Pinder et al, 1977e). Other studies have reported respons
100% when used as single-agent therapy (Rimmer & Richens, 1985g; Fuerstein, 1983; Covanis et a

2)  The efficacy of VALPROATE SODIUM in 10 patients (21 to 50 years of age) with INTRACTABLE SEI
DISORDERS was evaluated (Adams et al, 1978a). VALPROATE was administered initially in doses of 3
every 8 hours and increased weekly over a period of 12 weeks. All patients received concomitant anticon
responses were observed in general seizure disorders including tonic, tonic-clonic, atonic-akinetic and si
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types. The most impressive results were observed in ATONIC-AKINETIC SPELLS. Considerable variatio
partial seizures, with 0% to 75% decrease in seizure frequency. EEG reading revealed the degree of epi
roughly correlated with the decrease in seizure frequency. Plasma levels of VALPROATE SODIUM of ap
mcg/mL in 5 patients was associated with a 50% decrease in seizure frequency. 

d)  Pediatric: 
1)  Successful results were reported in 22 of 27 children with grand mal seizures given SODIUM VALPRO
600 and 2000 milligrams daily (dose depended upon age), for 4 to 5 weeks (Forster, 1972). 
2)  Good results were reported in one 17-year-old female with status epilepticus administered initial dose
milligrams 4 times daily followed by an increase to 600 mg 4 times daily for greater than 6 weeks (Manhi
The patient responded well to gradually increasing doses of sodium valproate and made a rapid recovery
discharged and a follow-up 6 weeks later revealed the patient was much improved with relatively few sei

 
4.5.C.12   Status epilepticus 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category C; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Oral, rectal and intravenous VALPROIC ACID have been effective treating status epilepticus refracto
anticonvulsants 

c)  Adult: 
1)  Two female patients were successfully treated with 500 milligrams of intravenous valproate for myoclo
epilepticus. Each girl presented with a history of epilepsy treatment and chief complaints of 24 hours or m
spells, jerking, shuddering, and confusion. Mental status returned to normal and jerking and shuddering s
approximately 5 minutes after the infusion was completed in each girl (Sheth et al, 2000). 
2)  A 25-year-old woman with generalized nonconvulsive status epilepticus was successfully treated with
valproate (Kaplan, 1999). She had been receiving oral valproate and required levels greater than 125 mi
(mg)/milliliter to control her seizures. During a previous episode, she had been treated with intravenous lo
lethargy had led to a hospital admission. Intravenous valproate 500 mg was administered at 20 mg/minu
minutes. There were no adverse effects locally or on pulse or blood pressure. The patient was able to ret
afterwards. 
3)  Two mentally retarded patients with intractable status epilepticus were treated with SODIUM VALPRO
1977). The first patient was given SODIUM VALPROATE via nasogastric tube and then 400 mg by recta
days. The second patient was given 600 mg every 6 hours as a rectal suppository for 5 days. Prior to ad
patients were receiving DIAZEPAM, PHENYTOIN, SODIUM AMOBARBITAL, and 1 patient was also rec
clonazepam. Seizures were controlled in both patients and AMOBARBITAL was subsequently withdrawn
in seizure activity. The authors suggest that rectal administration may be a practical and effective method
epilepticus when the oral route is not available. 
4)  One adult patient in focal spike-and-wave status epilepticus responded to valproic acid 30 milligrams/
intravenously (Chez et al, 1999). 

d)  Pediatric: 
1)  Three pediatric patients in slow spike-and-wave status epilepticus responded to valproic acid 30 millig
intravenously (Chez et al, 1999). 
2)  Good results were reported in one 17-year-old female with status epilepticus administered initial dose
milligrams 4 times daily by an increase to 600 mg 4 times daily for greater than 6 weeks. (Manhire & Esp
patients responded well to gradually increasing doses of SODIUM VALPROATE and made a rapid recov
was discharged and a follow-up 6 weeks later revealed the patients was much improved with relatively fe

 
4.5.C.13   Tardive dyskinesia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Mixed results have occurred 
c)  Adult: 

1)  Tardive dyskinesia improved in some patients receiving VALPROATE SODIUM at 300 milligrams 3 ti
over a period of 2 weeks in a controlled study. All patients received concomitant neuroleptic therapy. Res
VALPROATE SODIUM produced improvement in 14 of 32 patients with oro-facial dyskinesia, with impro
in akinesia, rigidity, akathisia and dystonic spasms (Linnoila & Viukari, 1979). Further data are required to
efficacy of VALPROATE in tardive dyskinesia. 

 
4.5.C.14   Trigeminal neuralgia 

a)  Overview 
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FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Produces mixed results 
c)  Adult: 

1)  Mixed outcomes occurred when SODIUM VALPROATE was tried in 20 patients with trigeminal neura
patients had no attacks for 6 to 18 months, while in 3 patients the frequency and severity of attacks were
least 50%. Four patients responded well when SODIUM VALPROATE was used in combination with othe
patients showed little or no response while one patient showed poor tolerance to SODIUM VALPROATE
1980). 

 
4.5.C.15   West syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in INFANTILE SPASMS (40% of patients) (Siemes et al, 1988a)  
c)  Pediatric: 

1)  Monotherapy with VALPROIC ACID was effective in the treatment of infantile spasms in a prospective
22 children aged 4 to 11 months (Siemes et al, 1988a). VALPROIC ACID (as SODIUM VALPROATE) wa
oral doses of 15 milligrams/kilogram/day; this was increased every second day by 10 milligrams/kilogram
ceased or a maximum dose of 100 milligrams/kilogram/day was achieved. If seizures were not controlled
to 6 weeks of treatment, oral DEXAMETHASONE 0.4 to 0.5 mg/kg/day was added to the regimen. The d
VALPROATE ranged from 40 to 100 milligrams/kilogram/day (mean, 74). Total seizure control was achie
patients within 3 months of starting VALPROATE; after 6 to 12 months, 73% of patients were free of seiz
monotherapy, and at 18 to 24 months, 88% of children remained seizure free. Developmental status afte
treatment demonstrated severe and very severe retardation in approximately 40% of children, with mode
25% and no or slight retardation in approximately 35%. 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Biperiden 

Bromocriptine 

Carbamazepine 

Cyproheptadine 

Ethosuximide 

Haloperidol 

Lithium 

Olanzapine 

Phenobarbital 

Phenytoin 

Primidone 

Prochlorperazine 

Progabide 
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Propranolol 

Topiramate 

 
4.6.A   Biperiden 

 
4.6.A.1   Extrapyramidal disease 

a)  A double-blind crossover comparison of valproic acid, biperiden, and placebo was conducted in 15 psychi
neuroleptic-induced extrapyramidal symptoms (Friis et al, 1983). Biperiden therapy was superior to valproic a
decreasing symptoms. Valproic acid had no significant effects on akathisia, a slight beneficial effect on hyper
movements, and aggravated parkinsonism-like symptoms. 

 
4.6.B   Bromocriptine 

 
4.6.B.1   Nelson syndrome 

a)  Bromocriptine significantly suppressed plasma adrenocorticotropin hormone (ACTH) secretion in 6 women
Syndrome. ACTH was measured after receiving therapy with each of the following: placebo, cyproheptadine, 
bromocriptine. Also they received each of the following combinations: cyproheptadine and valproic acid; and 
cyproheptadine and valproic acid. Only bromocriptine caused a significant decrease in plasma ACTH (P less 
the combination of the 3 drugs (P less than 0.05). However, the combined effect of the 3 drugs did not signific
effect of bromocriptine alone (Mercado-Asis et al, 1997a). 

 
4.6.C   Carbamazepine 

Epilepsy 

Epilepsy, Children 

Rheumatic chorea 

 
4.6.C.1   Epilepsy 

a)  One hundred eighty-one patients with previously untreated epilepsy were randomized to valproic acid, phe
carbamazepine as monotherapy and followed for 14 to 24 months. All 3 drugs were highly effective in the con
seizures but less effective for partial seizures. There was no significant difference between the overall inciden
between the 3 drugs (Callaghan et al, 1985a). 
b)  Carbamazepine and sodium valproate were shown to be equally effective in controlling seizures in patient
diagnosed primary generalized or partial seizures (Richens et al, 1994). In this large multicenter study patient
randomized to either carbamazepine or valproate and followed for a period of three years. Although long-term
similar in the two groups, significantly more patients in the carbamazepine group (15% vs 5%) discontinued tr
first six months due to adverse reactions (predominantly rash). Headache and dizziness were also reported m
the carbamazepine group; weight gain was reported more often in patients receiving sodium valproate. 
c)  Results from a large multicenter trial comparing valproate with carbamazepine in the treatment of complex
secondarily generalized tonic-clonic seizures indicate similar effectiveness of both drugs for control of second
tonic-clonic seizures. However, for complex partial seizures, carbamazepine was more effective and was ass
adverse reactions (Mattson et al, 1992). Long-term side effects associated with valproate therapy included we
loss or change in texture, and tremor. Hypersensitivity, characterized by rash, occurred more frequently in tho
carbamazepine. 
d)  Patients switched to high dose valproic acid (target serum level 80 to 150 micrograms/milliliter) demonstra
improved seizure control versus treatment with their baseline antiepileptic drug. Participating patients had par
history of at least 2 complex partial seizures per month with or without secondarily generalized tonic-clonic se
maintained on therapeutic levels of either carbamazepine, phenytoin, phenobarbital or primidone. A 30% med
complex partial seizures and a 70% median reduction for secondarily generalized tonic-clonic seizures over p
occurred. The authors conclude that valproic acid is efficacious as monotherapy for partial-onset seizures and
considered as first-line therapy (Beydoun et al, 1997). 
e)  In a double-blinded, randomized study, topiramate, carbamazepine and valproate monotherapy demonstra
to study exit, times to first seizure and proportions of patients who were seizure-free during the final 6 months
Newly diagnosed epilepsy patients were randomized to receive topiramate 100 milligrams (mg) daily (n=210)
mg daily (n=199), or traditional therapy (n=204). Patients in the traditional therapy arm were prescribed either
600 mg/day or valproate 1250 mg/day depending on the prescribing physician's treatment choice. Patients w
months after the final patient was enrolled. Of the total 285 patients, 46% completed the study. Adverse even
19% and 23% of discontinuations in the topiramate and traditional therapy arms, respectively. Ineffective trea
for 11% and 12% of discontinuations in the topiramate and traditional therapy arms, respectively. The time to 
to first seizure between the arms did not differ (p=0.53 and 0.35, respectively). The proportion of patients who
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experience a seizure during the last 6 months of the study was 49% of topiramate-100 mg patients and 44% 
other arms. Dose related paresthesia (25 to 33%), difficulty with concentration or attention (4 to 11%), langua
7%), confusion (3 to 6%), nausea (7 to 14%) and abdominal pain (3 to 7%) were reported with topiramate. Ca
valproate were associated with concentration and attention difficulty (4% and 1%), and language problems (6
Carbamazepine was also associated with confusion (3%) (Privitera et al, 2003a). 

 
4.6.C.2   Epilepsy, Children 

a)  The efficacy and tolerability of phenobarbital, phenytoin, carbamazepine, and sodium valproate in the trea
epilepsy were compared in a long-term, prospective, randomized trial (de Silva et al, 1996a). Children aged 3
(n=167) with at least two previously untreated tonic-clonic or partial seizures were eligible for participation in t
drugs were equally efficacious with 20% of the patients remaining seizure free and 73% achieving 1-year rem
However, randomization to phenobarbital was discontinued early in the study period due to unacceptable side
Carbamazepine and sodium valproate were the best tolerated with only 4% of children discontinuing treatmen
9% of children treated with phenytoin. 

 
4.6.C.3   Rheumatic chorea 

a)  Carbamazepine and valproic acid were found to be safe and equally effective in the treatment of choreic m
of clinical improvement, time to complete remission, duration of treatment, and recurrence rates in a group of
patients with Sydenham's chorea. In this open-label trial, 7 children received 20 to 25 milligrams per kilogram
sodium valproate and a matched group of 17 children received 15 mg/kg/day of carbamazepine. No adverse 
reported by either group. 

 
 
4.6.D   Cyproheptadine 

 
4.6.D.1   Nelson syndrome 

a)  Bromocriptine significantly suppressed plasma adrenocorticotropin hormone (ACTH) secretion in Nelson's
women with Nelson's Syndrome had their ACTH measured after receiving therapy with each of the following: 
cyproheptadine, valproic acid, and bromocriptine. Also they received each of the following combinations: cypr
valproic acid; and bromocriptine, cyproheptadine and valproic acid. Only bromocriptine caused a significant d
ACTH (P less than 0.05), as did the combination of the 3 drugs (P less than 0.05). However, the combined ef
did not significantly exceed the effect of bromocriptine alone (Mercado-Asis et al, 1997). 

 
4.6.E   Ethosuximide 

 
4.6.E.1   Absence seizure 

a)  SUMMARY: Sodium valproate has been as effective as ethosuximide in children with petit mal seizures (P
Suzuki et al, 1972; Sato et al, 1982; Callaghan et al, 1982). Sodium valproate 500 to 2400 mg daily (mean, 85
been as effective as ethosuximide 200 to 1200 mg daily (mean, 438 mg daily) (Pinder et al, 1977b). 
b)  Valproic acid and ethosuximide were compared in a double-blind, response-conditional crossover study o
in 16 previously untreated patients and 29 refractory patients (18 male and 27 female; 4 to 18 years of age) (
In the previously untreated patients, valproic acid was as effective as ethosuximide in reducing generalized s
discharges on the telemetered EEG. Adverse reactions to valproic acid or ethosuximide were generally mild a

Demographics and Response to Treatment

Sodium valproate Carbamazepine P

Female sex (%) 71.4 58.8 0.56

Age (years) 12.4 +/- 1.5 10.9 +/- 2.4 0.13

Onset of improvement 
(days)

8.0 +/- 4.0 7.4 +/- 8.2 0.88

Time to remission (weeks) 10.1 +/- 8.5 6.7 +/- 6.3 0.36

Duration of treatment 
(months)

4.3 +/- 2.8 5.0 +/- 2.4 0.56

Recurrences (%) 14.3 17.6 0.84

Generalized chorea (%) 71.4 64.7 0.75

(Genel et al, 2002)
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withdrawal or dosage reduction. 
 
4.6.F   Haloperidol 

 
4.6.F.1   Mania 

a)  Divalproex and haloperidol were found to be equally efficacious in the management of acute psychotic ma
bipolar disorder. In this study, patients (n=36) were randomized to therapy with divalproex (20 mg/kg/day) or 
mg/kg/day) for a period of six days. Divalproex was given at a dosage considered to be a loading dose to pro
concentrations of approximately 80 mg/L after one day of treatment. Improvement was greatest during the firs
treatment; extrapyramidal side effects were observed much more often in patients treated with haloperidol (M
1996). 

 
4.6.G   Lithium 

 
4.6.G.1   Bipolar disorder - Mania 

a)  SUMMARY: Valproic acid may be superior to lithium in managing patients with higher numbers of depress
episodes; therapeutic serum levels of either drug may help predict clinical response and outcome. Limited ev
that suicide risk may be lower with lithium than with divalproex. 
b)  A review of 3 randomized, double-blinded, placebo-controlled studies concluded that a more rapid antima
achieved with olanzapine or oral loading of divalproex than with standard titration divalproex, lithium or placeb
term studies, oral-loaded divalproex (n=80) was either initiated at 30 milligrams/kilogram/day (mg/kg/day) for 
and maintained at 20 mg/kg/day or it was initiated at 20 mg/kg/day for the first 2 days and gradually increased
20 mg/kg/day plus 1000 mg by day 6. This regimen was compared to divalproex (n=87) initiated at 250 mg 3 
titrated to serum levels of 40 to 150 micrograms/milliliter (mcg/mL), lithium (n=54) initiated at 300 mg 3 times 
to 0.4 to 1.5 milliequivalents per liter, and olanzapine (n=55) initiated at 10 mg/day and titrated to a maximum
placebo (n=72). Patients were followed for 10 days and efficacy was assessed using the change from baselin
the Mania Rating Scale (MRS), the Manic Syndrome Scale (MSS) and the Behavior and Ideation Scale (BIS)
analyses showed that MRS measurements from oral-loaded divalproex patients were not significantly differen
patients. However, it showed significant differences from standard titration divalproex and placebo by day 5 a
days 7 to 8 (p less than 0.02). Similar results were found for MSS and BIS measurements. Dry mouth and inc
was more commonly reported with divalproex load compared to standard titration (p less than 0.05). Howeve
divalproex was associated with an increased incidence of dizziness, general pain and back pain (p less than 
overall was associated with greater decreases in platelet counts than other groups (p less than 0.05). Lithium
with greater reports of headache and fever (p less than 0.05) and olanzapine was associated with greater adv
as dry mouth, weight gain, edema, speech disorder, rhinitis, increases in total cholesterol and increases in se
aminotransferase) overall (p less than 0.05) (Hirschfeld et al, 2003a). 
c)  In a large-scale retrospective review of claims data, lithium treatment was associated with a lower risk of s
death compared to the same risks while on divalproex. Health plan data from two managed care organization
identify 20638 health plan members with type 1 or type 2 bipolar disorder, who had received 1 or more prescr
divalproex, or carbamazepine. Over an 8-year follow-up period and using lithium as a referent, patients on div
hazard ratios of 2.7 for suicide death (event rate per 1000 person-years 1.7, versus 0.7 for lithium); 1.7 for att
hospitalization (event rate per 1000 person-years 10.5, versus 4.2 for lithium); and 1.8 for attempts ascertaine
emergency department (event rates not reported for both study sites). Comparisons of lithium to carbamazep
drug therapy, or no drug treatment were less consistent or stable (Goodwin et al, 2003). Confounding factors 
interpretation of these results include underrepresentation of certain patient populations in managed care mo
diagnoses that might influence drug choice, and reliance on diagnostic coding rather than evaluative research
outcomes. 
d)  Response to lithium, but not to valproic acid, worsened with increased numbers of depressive or manic ep
hospitalized for the treatment of manic episodes had their records reviewed for their illness histories. Using a 
fitting equation for change in Manic Syndrome Score of the Schedule of Affective Disorders and Schizophren
conducted of the relationship between treatment response and the number of previous episodes. It was noted
episodes, the response to lithium dropped for subjects having at least 11 or more episodes. For subjects with
manic episodes, response to lithium and divalproex was identical. However, in subjects with more than 11 ma
response to lithium decreased and differed significantly from that to divalproex (p=0.007). Similarly, in patient
depressive episodes, patients were less likely to respond to lithium as compared to divalproex (p=0.004)(Swa
e)  In a retrospective review, lithium appeared to be more effective than valproic acid in the treatment of mani
however, when only patients with therapeutic levels were reviewed, results were similar (Chen et al, 1999). C
patients (55-years-old or older) were reviewed to assess the efficacy of lithium (n=30) and valproic acid (n=29
Global Impression rating scale was used to assess outcomes on day 5 and at discharge. Overall more patien
with lithium than valproic acid at day 5 (p=0.033) and at discharge (p=0.011). However, patients with a lithium
millimoles/liter or greater, or with valproic acid levels of 65 to 90 micrograms/milliliter had similar outcomes. T
suggest that there may be no difference in outcome if appropriate drug serum levels are achieved in elderly p
f)  In a 3-week parallel, double-blind study, a history of multiple (greater than 10) pervious episodes of mania 
with a poor response to lithium but not to valproic acid (Swann et al, 1999). Patients with acute mania (n=154
to lithium, valproic acid or placebo. The primary efficacy measure was the manic syndrome score from the Sc
Disorder and Schizophrenia scale. A relationship between response to medication and number of previous m
apparent at approximately greater than or less than 10 episodes. For a low number of previous episodes (les
lithium and valproic acid were significantly more effective than placebo (p less than 0.005 for both). For patien
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episodes (greater than 10) only the response to valproic acid was significantly better than placebo (p less tha
g)  Pretreatment depression-related symptoms were a strong predictor of a better response to valproic acid th
179 patients hospitalized with an acute manic episode, patients were randomized to receive a 3 week treatme
valproic acid, lithium, or placebo. Patients had comprehensive evaluations of behavior and symptoms with the
measure being the change in mania factor scores on the Schedule for Affective Disorders and Schizophrenia
This study also noted that: lithium was substantially more effective in classic mania than in depressive mania
valproic acid did not differ between classic and depressive mania; and lithium resistance in depressive mania
gender, age, substance abuse, or overall severity of illness (Swann et al, 1997). 
h)  The efficacy of lithium carbonate was compared with that of valproate in 27 patients with DSM-III-R acute 
(Freeman et al, 1992). The study was a 3-week, randomized, double-blind, parallel groups design in which se
symptoms was measured with the Schedule for Affective Disorders and Schizophrenia, change version (SAD
Assessment Scale (GAS), and the Brief Psychiatric Rating Scale (BPRS). Nine of 14 patients treated with val
13 treated with lithium responded favorably at the end of the study. Elevated pre-treatment SADS-C depressi
associated with good response to valproate but not to lithium. Lithium and valproate were both effective in im
symptoms, and lithium was slightly more efficacious overall. Treatment with valproate alone may be particula
manic patients with mixed affective states. 
i)  In a decision analysis model, divalproex was found to be less costly than lithium for the acute and prophyla
patients with bipolar disorder over a one-year time period. Four attributes of overall patient management were
model: the response rate to initial therapy; the mean length of hospital stay; the rates of adverse effects; and 
treatment costs. In the overall analysis, initial therapy with divalproex resulted in costs that were 9% lower tha
treatment with lithium, most likely due to a more rapid response with divalproex and shorter length of hospital
were most significant in patients with mixed mania and rapid cycling; however, cost savings with lithium thera
recognized in patients with classic mania (Keck et al, 1996a). 

 
4.6.H   Olanzapine 

 
4.6.H.1   Mania 

a)  A review of 3 randomized, double-blinded, placebo-controlled studies concluded that a more rapid antima
achieved with olanzapine and oral loading of divalproex than with standard titration divalproex, lithium or plac
short-term studies, oral-loaded divalproex (n=80) was either initiated at 30 milligrams/kilogram/day (mg/kg/da
days and maintained at 20 mg/kg/day or it was initiated at 20 mg/kg/day for the first 2 days and gradually incr
maximum of 20 mg/kg/day plus 1000 mg by day 6. This regimen was compared to divalproex (n=87) initiated
daily and titrated to serum levels of 40 to 150 micrograms/milliliter (mcg/mL), lithium (n=54) initiated at 300 m
and titrated to 0.4 to 1.5 milliequivalents per liter, and olanzapine (n=55) initiated at 10 mg/day and titrated to 
mg/day and placebo (n=72). Patients were followed for 10 days and efficacy was assessed using the change
measurement of the Mania Rating Scale (MRS), the Manic Syndrome Scale (MSS) and the Behavior and Ide
Intent-to-treat analyses showed that MRS measurements from oral-loaded divalproex patients were not signif
from olanzapine patients. However, it showed significant differences from standard titration divalproex and pla
and from lithium by days 7 to 8 (p less than 0.02). Similar results were found for MSS and BIS measurements
increased appetite was more commonly reported with divalproex load compared to standard titration (p less t
However, standard titration divalproex was associated with an increased incidence of dizziness, general pain 
less than 0.05). Divalproex overall was associated with greater decreases in platelet counts than other groups
0.05). Lithium was associated with greater reports of headache and fever (p less than 0.05) and olanzapine w
with greater adverse events (such as dry mouth, weight gain, edema, speech disorder, rhinitis, increases in to
and increases in serum alanine aminotransferase) overall (p less than 0.05) (Hirschfeld et al, 2003). 
b)  Olanzapine was superior to divalproex for the treatment of acute mania in a 3-week, randomized, double-
hundred fifty one patients with bipolar I disorder, manic or mixed episode, and with or without psychotic featu
flexibly dosed olanzapine (5 to 20 milligrams (mg) per day) or divalproex (500 to 2500 mg/day). Modal doses 
for olanzapine and 1401 mg/day for divalproex. A divalproex blood level of 50 microgram/liter (mcg/L) or grea
therapeutic range) was attained by approximately 87% of divalproex-treated patients. The mean improvemen
Mania Rating Scale total score was 13.4 points for the olanzapine group and 10.4 points for the divalproex gr
0.03). In subgroup analysis, the difference was significant (in favor of olanzapine) among patients without psy
(p=0.06), but there was no difference between treatments among patients with psychotic features. Clinical res
greater improvement in they Young Mania Rating Scale score) was achieved by 54% of olanzapine-treated p
divalproex-treated patients (p=0.058). Time-to- remission was significantly shorter with olanzapine (3 days vs
than 0.04). There were more adverse events with olanzapine, mainly somnolence, dry mouth, and weight gai
occurred more frequently in the divalproex group (Tohen et al, 2002). 

 
4.6.I   Phenobarbital 

Epilepsy 

Febrile seizure 

 
4.6.I.1   Epilepsy 
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a)  The efficacy and tolerability of phenobarbital, phenytoin, carbamazepine, and sodium valproate in the trea
epilepsy were compared in a long-term, prospective, randomized trial (de Silva et al, 1996b). Children aged 3
(n=167) with at least two previously untreated tonic-clonic or partial seizures were eligible for participation in t
drugs were equally efficacious with 20% of the patients remaining seizure free and 73% achieving 1-year rem
b)  Patients switched to high concentration valproic acid (target level 80 to 150 micrograms/mililiter) demonst
or improved seizure control versus treatment with their baseline antiepileptic drug. Participating patients had 
and a history of at least 2 complex partial seizures per month with or without secondarily generalized tonic-clo
while being maintained on therapeutic levels of either carbamazepine, phenytoin, phenobarbital or primidone
reduction in complex partial seizures and a 70% median reduction for secondarily generalized tonic-clonic se
baseline therapy occurred. The authors conclude that valproic acid is efficacious as monotherapy for partial-o
that it should be considered as first-line therapy (Beydoun et al, 1997a). 

 
4.6.I.2   Febrile seizure 

a)  Phenobarbital in doses of 3 to 5 milligrams/kilogram/day was reported as effective as valproic acid 20 to 3
milligrams/kilogram/day in preventing febrile seizures (Wallas et al, 1980; Cavazzuti, 1975), whereas a more 
indicated that, in these doses, valproic acid was superior to phenobarbital with a lower order of toxicity (Lee &
b)  Phenobarbital in doses of approximately 5 milligrams/kilogram/day was as effective as valproic acid in dos
approximately 35 milligrams/kilogram/day in prevention of febrile convulsions (Herranz et al, 1984). These do
plasma levels of approximately 16 mcg/mL for phenobarbital and 57 mcg/mL for valproic acid, resulting in effi
91% of children, respectively. Side effects occurred in 77% of phenobarbital-treated children as opposed to 4
acid-treated children; phenobarbital toxicity was primarily irritability, hyperactivity and sleep disorders, wherea
produced gastrointestinal symptoms. In this study, primidone in doses of approximately 18 mg/kg/day (serum
phenobarbital, 14 mcg/mL) was effective in 88% of patients. These data suggest that both valproic acid and p
effective as phenobarbital in the prophylaxis of febrile convulsions. Although side effects were higher with phe
therapy, valproic acid required dosage change and withdrawal of treatment in 10% and 4% of patients, respe
no withdrawal of therapy was required in phenobarbital-treated patients. Changes in dose were required in 13
phenobarbital-treated patients. 
c)  Although valproic acid may be as effective as phenobarbital in prevention of febrile convulsions, the poten
of the drug would preclude its routine initial use (Lott, 1982). 

 
4.6.J   Phenytoin 

Epilepsy 

Epilepsy, Children 

Seizure; Prophylaxis 

 
4.6.J.1   Epilepsy 

a)  SUMMARY: Valproic acid is as effective as phenytoin in the treatment of newly diagnosed generalized ton
(Rimmer & Richens, 1985e; Wilder et al, 1983; Turnbull et al, 1983). 
b)  One hundred eighty-one patients with previously untreated epilepsy were randomized to valproic acid, phe
carbamazepine as monotherapy and followed for 14 to 24 months (Callaghan et al, 1985). The oral drug dose
phenytoin 300 mg/day (adults) and 5 to 10 mg/kg/day (children), carbamazepine 600 mg/day (adults) and 5 to
(children), and valproic acid 600 mg/day (adults) and 5 to 10 mg/kg/day (children). All 3 drugs were highly effe
control of generalized seizures but less effective for partial seizures. There was no significant difference betw
incidence of side effects between the 3 drugs. 
c)  No difference was reported in efficacy between valproic acid and phenytoin therapy in previously untreate
or partial seizures (Turnbull et al, 1985). 
d)  One study reported the similar efficacy of phenytoin and valproate in newly diagnosed complex partial seiz
al, 1983). 
e)  Patients switched to high concentration valproic acid (target level 80 to 150 micrograms/milliliter) demonst
or improved seizure control versus treatment with their baseline antiepileptic drug. Participating patients had 
and a history of at least 2 complex partial seizures per month with or without secondarily generalized tonic-clo
while being maintained on therapeutic levels of either carbamazepine, phenytoin, phenobarbital or primidone
reduction in complex partial seizures and a 70% median reduction for secondarily generalized tonic-clonic se
baseline therapy occurred. The authors conclude that valproic acid is efficacious as monotherapy for partial-o
that it should be considered as first-line therapy (Beydoun et al, 1997). 

 
4.6.J.2   Epilepsy, Children 

a)  The efficacy and tolerability of phenobarbital, phenytoin, carbamazepine, and sodium valproate in the trea
epilepsy were compared in a long-term, prospective, randomized trial (de Silva et al, 1996). Children aged 3 t
(n=167) with at least two previously untreated tonic-clonic or partial seizures were eligible for participation in t
drugs were equally efficacious with 20% of the patients remaining seizure free and 73% achieving 1-year rem
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4.6.J.3   Seizure; Prophylaxis 
a)  In a double-blind, 1-year study, phenytoin and valproate were equally effective in preventing seizures afte
(Beenen, 1999). Patients undergoing surgery for brain tumor, trauma, or vascular lesions were randomized p
receive either phenytoin 100 milligrams (mg) 3 times daily (n=50) or valproate 500 mg 3 times daily (n=50). A
started intravenously after surgery and switched to oral dosing (or via nasogastric tube) as soon as possible. 
each group experienced a seizure. There was no difference found in the 2 groups in time to first seizure or se
There was also no significant difference in the number of patients having to discontinue therapy due to adver
phenytoin group, 2 in the valproate group). Neuropsychological testing also showed no significant differences
phenytoin and valproate groups on cognitive functioning. This study verifies that either drug may be used for 
prophylaxis. Since 4 patients experienced their first seizure on the day of surgery, the authors recommend sta
the week before surgery or giving a loading dose after surgery. 
b)  Valproic acid was as effective as phenytoin for the prophylaxis of short- and long-term seizures following t
injury, however there was a trend seen towards increased mortality in the valproic acid groups (Temkin et al, 
hours of injury, patients (ages 14-years and older) were randomized to receive either phenytoin for 1 week (n
acid for 1 month (n=120), or valproic acid for 6 months (n=127). A phenytoin loading dose was administered a
milligrams/kilogram (mg/kg) intravenously (IV) followed by maintenance dosing at 5 mg/kg/day divided into 2 
acid loading dose was given at 20 mg/kg intravenously followed by a maintenance dose of 15 mg/kg/day divid
Plasma concentrations of each drug were followed and adjusted to therapeutic levels. Early seizures occurre
phenytoin treated patients and in 4.5% of the combined valproic acid groups (p not significant). There was als
difference in the occurrence of late seizures. The death rate after 2 years was 13.4% for the combined valpro
7.2% for the phenytoin group (p=0.07). The authors conclude that the lack of any additional benefit from valp
phenytoin, and the possibly higher mortality rate, suggest that valproic acid should not be routinely used for p
posttraumatic seizures. 
c)  The incidence of death was higher in patients receiving valproate sodium injection followed by oral valproa
receiving phenytoin intravenous followed by placebo for the prophylaxis of post-traumatic seizures in patients
trauma. In a study evaluating the effect of valproate sodium injection in the prevention of post- traumatic seizu
assigned to receive either valproate sodium injection for one week followed by oral valproate for either one or
phenytoin intravenous given for one week followed by placebo. The incidence of death was found to be highe
assigned to the valproate treatment compared to the rate in those assigned to the phenytoin treatment group 
8.5%). Evaluation of the cause of death did not reveal any specific drug-related causation. Furthermore, witho
group, it is difficult to determine the actual mortality rate of these head trauma patients. Until further informatio
manufacturer recommends not using valproate sodium injection in patients with acute head trauma for the pro
traumatic seizures (Prod Info Depacon(R), 1999). 

 
4.6.K   Primidone 

Epilepsy 

Febrile seizure 

 
4.6.K.1   Epilepsy 

a)  Patients switched to high concentration valproic acid (target level 80 to 150 micrograms/milliliter) demonst
or improved seizure control versus treatment with their baseline antiepileptic drug. Participating patients had 
and a history of at least 2 complex partial seizures per month with or without secondarily generalized tonic-clo
while being maintained on therapeutic levels of either carbamazepine, phenytoin, phenobarbital or primidone
reduction in complex partial seizures and a 70% median reduction for secondarily generalized tonic-clonic se
baseline therapy occurred. The authors conclude that valproic acid is efficacious as monotherapy for partial-o
that it should be considered as first-line therapy (Beydoun et al, 1997b). 

 
4.6.K.2   Febrile seizure 

a)  Primidone, phenobarbital and valproic acid were equally effective over a 1-year period in the prophylaxis o
convulsions in 95 children (Herranz et al, 1984a). Inclusion criteria included complicated febrile convulsions (
than 15 minutes, focal or followed by transient or permanent neurological changes) or simple febrile convulsio
factors (convulsions before 12-months-old, 3 or more seizures, history of neurological disorder, delay in move
deficiency, microcephaly, or a history of febrile convulsions in parents or siblings). Patients were not randomiz
disclosed if therapy was blinded. All groups of patients presented with similar clinical characteristics and risk f
significantly difference between the groups was that the primidone group contained patients who all had expe
seizure attacks while the other 2 groups only had approximately 70% of patients experience that many attack
distribution was also uneven with 30 phenobarbital patients, 17 primidone patients and 48 valproic acid patien
phenobarbital were dosed to achieve phenobarbital levels of 15 mcg/mL and valproic acid was dosed to achie
plasma levels of 50 mcg/mL. Successful therapy was determined if there was no recurrence of febrile convuls
first year. The percentages of patients without recurrence of febrile convulsions were 80%, 88%, and 92% of 
with phenobarbital, primidone, and valproic acid, respectively. The differences between the groups were not s
Adverse effects were experienced by 77%, 53%, and 45% of the patients treated with phenobarbital, primidon
acid, respectively. The adverse effects experienced with primidone were relatively less severe than with phen
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valproic acid. None of the children on primidone had to change doses or withdraw from the study because of 
while 10% and 4% of the children on valproic acid and phenobarbital, respectively, did so. The most common
with primidone and phenobarbital included hyperactivity, irritability, and disturbances of sleep, while with valp
gastrointestinal effects (nausea, vomiting, and anorexia) were most common. 
b)  The recurrence rate of febrile convulsions over a one year period in 196 children under 3-years-old were n
different between phenobarbital, primidone, or valproic acid prophylaxis therapy (Minagawa & Miura, 1981). P
5 mg/kg/day in 2 doses, primidone 15 to 20 mg/kg/day in 2 doses, valproic acid 20 to 25 mg/kg/day in 2 or 3 d
acid 30 mg/kg/day in 2 doses were administered to 196 children who had experienced at least 2 febrile convu
method for dividing the patients into the drug therapy groups and any differences between them were not disc
dosage regimen of valproic acid 20 to25 mg/kg/day in 2 doses was noted to be relatively inferior to the other v
dosing regimens for prophylactic effect. The remaining regimens appeared to be of equal efficacy in the long-
of febrile convulsions. 

 
4.6.L   Prochlorperazine 

 
4.6.L.1   Migraine, acute 

a)  In a randomized, double-blinded trial, intravenous prochlorperazine was more effective than intravenous v
acute migraine headaches. Forty patients presented to emergency with a migraine headache with or without 
recruited into the trial. Patients received either 500 milligrams (mg) of sodium valproate or 10 mg of prochlorp
10 milliliters in normal saline. After the 2 minute infusion, patients used visual analog scales to grade their pa
sedation every 15 minutes for 60 minutes. Median pain scores improved 64.5 millimeters (mm) in the prochlo
and 9 mm in the valproate group (p less than 0.001). Median nausea scores improved 35.5 mm in prochlorpe
and 2 mm in valproate patients (p less than 0.001). Median sedation scores improved 4 mm in prochlorperaz
mm in valproate patients (p=0.603). Over time, prochlorperazine led to marked improvement in patient pain 3
dose (p less than 0.001) and in patient nausea 15 minutes post dose (p=0.002). Sodium valproate did not sho
improvement in symptoms over time. At the conclusion of the 60 minute follow-up period, 79% of valproate pa
prochlorperazine patients required rescue therapy due to insufficient symptom relief (p=0.001). Extrapyramida
reported in 2 prochlorperazine patients (Tanen et al, 2003). 

 
4.6.M   Progabide 

 
4.6.M.1   Epilepsy 

a)  In a single-blind, cross-over study, progabide (median maximal dose of 2.4 grams (g) daily) was reported 
acid (median maximal dose of 1.8 g daily) as add-on therapy in patients with refractory epilepsy. In addition, p
associated with increases in serum glutamic-oxaloacetic transaminase (SGOT) levels (more than twice the up
62 patients treated; an adverse interaction with phenytoin and progabide resulted in phenytoin intoxication an
phenytoin dosage in 9 patients (Crawford & Chadwick, 1986). 

 
4.6.N   Propranolol 

 
4.6.N.1   Migraine; Prophylaxis 

a)  Valproic acid exhibited equivalent efficacy to propranolol in the prophylaxis of migraine without aura in a s
crossover study (n=37). Each 12-week treatment phase, separated by a 4-week placebo washout, consisted 
divalproex sodium 125 milligrams (mg) twice daily titrated to a goal 1500 mg/day, or propranolol sustained-re
titrated to a goal 180 mg/day. Significant (at least 50%) reductions in migraine frequency occurred in 19%, 63
placebo, valproic acid and propranolol groups, respectively. Active treatments were well-tolerated and signific
efficacious than placebo, but did not differ statistically from each other (Kaniecki, 1997). 

 
4.6.O   Topiramate 

 
4.6.O.1   Epilepsy 

a)  In a double-blinded, randomized study, topiramate, carbamazepine and valproate monotherapy demonstr
to study exit, times to first seizure and proportions of patients who were seizure-free during the final 6 months
Newly diagnosed epilepsy patients were randomized to receive topiramate 100 milligrams (mg) daily (n=210)
mg daily (n=199), or traditional therapy (n=204). Patients in the traditional therapy arm were prescribed either
600 mg/day or valproate 1250 mg/day depending on the prescribing physician's treatment choice. Patients w
months after the final patient was enrolled. Of the total 285 patients, 46% completed the study. Adverse even
19% and 23% of discontinuations in the topiramate and traditional therapy arms, respectively. Ineffective trea
for 11% and 12% of discontinuations in the topiramate and traditional therapy arms, respectively. The time to 
to first seizure between the arms did not differ (p=0.53 and 0.35, respectively). The proportion of patients who
experience a seizure during the last 6 months of the study was 49% of topiramate-100 mg patients and 44% 
other arms. Dose related paresthesia (25 to 33%), difficulty with concentration or attention (4 to 11%), langua
7%), confusion (3 to 6%), nausea (7 to 14%) and abdominal pain (3 to 7%) were reported with topiramate. Ca
valproate were associated with concentration and attention difficulty (4% and 1%), and language problems (6
Carbamazepine was also associated with confusion (3%) (Privitera et al, 2003). 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antidepressant 
Triazolopyridine 

2)  Dosing Information 
a)  Trazodone Hydrochloride 

1)  Adult 
a)  Depression 

1)  outpatients, 150 mg/day ORALLY in divided doses; may increase dosage by 50 mg/day every 3
days; MAX dosage 400 mg/day (Prod Info trazodone hcl tablets, 2005)
2)  inpatients, 150 mg/day ORALLY in divided doses; may increase dosage by 50 mg/day
days; MAX dosage 600 mg/day (Prod Info trazodone hcl tablets, 2005)

2)  Pediatric 
a)  Safety and effectiveness in pediatric patients have not been established

3)  Contraindications 
a)  Trazodone Hydrochloride 

1)  Hypersensitivity to trazodone 
4)  Serious Adverse Effects 

a)  Trazodone Hydrochloride 
1)  Cardiac dysrhythmia 
2)  Depression, worsening 
3)  Hemolytic anemia 
4)  Hypertension 
5)  Hypotension 
6)  Leukocytosis 
7)  Methemoglobinemia 
8)  Priapism 
9)  Seizure 
10)  Suicidal thoughts 
11)  Suicide 

5)  Clinical Applications 
a)  Trazodone Hydrochloride 

1)  FDA Approved Indications 
a)  Depression 

 
 1.0   Dosing Information 

Drug Properties 

Adult Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product
Index) 
B)  Synonyms 

Trazodone 
Trazodone HCl 
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Trazodone Hydrochloride 
C)  Physicochemical Properties 

1)  Molecular Weight 
a)  408.33 

2)  Systemic: Trazodone is not chemically related to tricyclic, tetracyclic, or other known antidepressants (Prod 
Info Desyrel, 88) (Prod Info Trazodone Hydrochloride (generic), 88) (Prod Info Trazodone Hydrochloride 
(generic), 86) (Prod Info Trazodone Hydrochloride (generic), 86a).  

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Geriatric Patients 

 
1.3.1   Normal Dosage 

Trazodone 

Trazodone Hydrochloride 

 
1.3.1.A   Trazodone 

 
1.3.1.A.1   Electroconvulsive therapy 

See Drug Consult reference: DRUGS FOR SEIZURE PROLONGATION IN ECT
 
1.3.1.B   Trazodone Hydrochloride 

 
1.3.1.B.1   Oral route 

a)  The therapeutic dose ranges from 50 to 600 milligrams daily. Most
100 to 300 milligrams/day in single or divided daily doses (Anon, 1979; Rawls, 1982c).
200 milligrams/day have been well tolerated (Rawls, 1982c). 
b)  The manufacturer recommends that therapy be initiated with 150 milligrams/day
and increased gradually, as needed, every 3 to 4 days in increments of 50 milligrams. Outpatient 
doses should not exceed 400 milligrams/day in divided doses. Inpatients may receive up to 600 
milligrams/day in divided doses, but this dose should not be exceeded. Patients should
on the lowest effective dose (Prod Info Desyrel(R), 1998c). 
c)  Gradual increases in dosage by 25 to 50 milligrams every 2 weeks has
reduce drowsiness and dizziness with large doses on initiation of therapy (Rawls,

1.3.1.B.2   DEPENDENCE 
a)  After a 60-day study of 50 patients, no drug dependence was observed
25 milligrams three times daily therapy (Piccione & Laguardia, 1975).

1.3.1.B.3   OBESITY 
a)  The clearance of trazodone appeared unchanged in obese individuals
kilograms). It was suggested that the dose of the drug during chronic therapy be based upon ideal 
rather than total body weight in this patient population (Greenblatt et al, 1987).

 
1.3.2   Dosage in Renal Failure 

A)  Trazodone Hydrochloride 
1)  Dosage adjustments are not required in renal insufficiency (Catanese et al, 1978).

 
1.3.4   Dosage in Geriatric Patients 

A)  Trazodone Hydrochloride 
1)  Geriatric patients may not tolerate a single daily dose of trazodone and divided
considered (Anon, 1979). In one controlled study involving 20 geriatric inpatients with depression, the 
optimal dose of trazodone was reported to be 150 milligrams daily, in divided
1986). 
2)  A reduction in clearance and an increase in the half-life of trazodone was observed in elderly males 
following single intravenous and oral doses (25 and 50 milligrams, respectively) (Greenblatt et al, 1987). 
The clearance of the drug in elderly females was not significantly affected, as
patients. Based upon these data, it is suggested that dose reductions of trazodone may be indicated
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chronic therapy in elderly males. 
 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  1 week (Prod Info Desyrel(R), 1998b). 
1)  Symptomatic relief may be seen during the first week, with optimal antidepressant effects typically 
evident within 2 weeks. Twenty-five percent of those who respond to trazodone
weeks (up to 4 weeks) of drug administration (Prod Info Desyrel(R), 1998b).

 
 2.2   Drug Concentration Levels 

A)  Time to Peak Concentration 
1)  0.5 to 2 hours (Rawls, 1982a; Georgotas et al, 1982a). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  65% (Nilsen & Dale, 1992a). 

B)  Effects of Food 
1)  increased absorption (Prod Info Desyrel(R), 1998b). 

a)  Total drug absorption may be up to 20% higher when the drug is taken
empty stomach; hence, trazodone should be given shortly after a meal or light snack. The risk
side effects may increase under fasting conditions (Prod Info Desyrel(R), 1998b).

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  89% to 95% (Rawls, 1982a; Georgotas et al, 1982a). 
2)  OTHER DISTRIBUTION SITES 

a)  PLASMA 
1)  Trazodone does not appear to selectively localize in any one tissue type but may accumulate 
in the plasma (Prod Info Desyrel(R), 1998b). 

B)  Distribution Kinetics 
1)  Volume of Distribution 

a)  0.47 to 0.84 L/kg (Nilsen et al, 1993; Nilsen & Dale, 1992a). 
1)  The volume of distribution following a single 100-mg oral trazodone dose is 0.84 +/
following multiple oral trazodone doses, the Vd ranges from 0.47 +/
(Nilsen et al, 1993; Nilsen & Dale, 1992a). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Liver, extensive (Rawls, 1982a; Georgotas et al, 1982a). 
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a)  Trazodone is extensively metabolized in the liver by oxidation and hydroxylation (Rawls, 1982a; 
Georgotas et al, 1982a). Cytochrome P450 3A4 metabolizes trazodone to an active
chlorophenylpiperazine (Prod Info Desyrel(R), 2003b). It appears that cytochrome P450 2D6 is also 
involved in its metabolism (Otani et al, 1998). Only 0.13% of a dose is
unchanged trazodone (Brogden et al, 1981). 

B)  Metabolites 
1)  meta-Chlorophenylpiperazine, active (Otani et al, 1998). 
2)  Conjugated compounds, inactive (Baiocchi et al, 1974). 
3)  Diol derivative, inactive (Baiocchi et al, 1974). 
4)  Hydroxy derivative, inactive (Baiocchi et al, 1974). 
5)  N-oxide, inactive (Baiocchi et al, 1974). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Clearance (rate) 

a)  3 to 5.3 L/hr (Nilsen & Dale, 1992a; Nilsen et al, 1993). 
2)  Renal Excretion (%) 

a)  70% to 75% (Al-Yassiri et al, 1981; Brogden et al, 1981). 
B)  Other 

1)  OTHER EXCRETION 
a)  FECES 

1)  21% (Jauch et al, 1976). 
 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  7.1 hours (Nilsen & Dale, 1992a; Nilsen et al, 1993). 
1)  The manufacturer reports a biphasic elimination pattern with an
followed by a slower phase half-life of 5 to 9 hours (Prod Info Desyrel(R),

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Trazodone Hydrochloride 

a)  Oral (Tablet) 
1)  Antidepressants increased the risk of suicidal thinking and behavior (suicidality) in short
children and adolescents with Major Depressive Disorder (MDD) and other psychiatric disorders. Anyone 
considering the use of trazodone hydrochloride or any other antidepressant in a child
balance this risk with the clinical need. Patients who are started on therapy should be observed closely
clinical worsening, suicidality, or unusual changes in behavior. Families and caregivers should be advised 
of the need for close observation and communication with the prescriber. Trazodone hydrochloride is not 
approved for use in pediatric patients. 
2)  Pooled analyses of short-term (4 weeks to 16 weeks) placebo-controlled trials of 9 antidepressant drugs 
(SSRIs and others) in children and adolescents with major depressive disorder (MDD), obsessive 
compulsive disorder (OCD), or other psychiatric disorders (a total of 24 trials involving over
have revealed a greater risk of adverse events representing suicidal thinking or behavior (suicidality)
the first few months of treatment in those receiving antidepressants. The average risk of such events in 
patients receiving antidepressants was 4%, twice the placebo risk of 2%. No suicides occurred in these 
trials (Prod Info trazodone hydrochloride oral tablet, 2005). 

 
 3.1   Contraindications 

A)  Trazodone Hydrochloride 
1)  Hypersensitivity to trazodone 

 
 3.2   Precautions 
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A)  Trazodone Hydrochloride 
1)  Suicidal ideation and behavior or worsening depression; increased risk, particularly in children and
adolescents, during the first few months of therapy (Anon, 2004) 
2)  Bipolar disorder; the possibility that a major depressive episode may be the initial
disorder should be ruled out prior to initiating antidepressant therapy (Anon, 2004)
3)  Cardiac disease; trazodone is potentially arrhythmogenic 
4)  Concomitant administration of antihypertensive drugs may require decreasing the dosage of 
antihypertensive drug 
5)  Concomitant treatment with electroconvulsive therapy 
6)  Discontinue use of trazodone for as long as clinically feasible prior to elective
7)  During the acute recovery period after myocardial infarction 
8)  In suicidal or seriously depressed patients, prescribe in limited quantities until significant remission
9)  May increase or decrease prothrombin time (PT) in patients taking warfarin
10)  Pregnancy or lactation 
11)  Priapism may occur, possibly requiring surgical intervention 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

 
3.3.1.A   Trazodone Hydrochloride 

Bradyarrhythmia 

Cardiac dysrhythmia 

Cardiovascular finding 

Edema 
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Heart block 

Hypotension 

Prolonged QT interval 

Tachyarrhythmia 

 
3.3.1.A.1   Bradyarrhythmia 

a)  Summary 
1)  Occasional sinus BRADYCARDIA has occurred in long-term studies (Prod Info Desyrel(R),
1998a). 

 
3.3.1.A.2   Cardiac dysrhythmia 

a)  Summary 
1)  Recent clinical studies in patients with pre-existing cardiac disease, indicate that trazodone 
may be arrhythmogenic in some patients in that population. Arrhythmias identified include
premature ventricular contractions, ventricular couplets, and in two patients, short episodes (3 to 4 
beats) of ventricular tachycardia. There have also been several post
arrhythmias in trazodone- treated patients who had pre-existing cardiac disease. Until the
of prospective studies are available, patients with pre- existing cardiac disease should be closely 
monitored, particularly for cardiac arrhythmias (Prod Info Desyrel(R),
Janowsky et al, 1983a; Aronson & Hafez, 1986; Pellettier & Bartolucci, 1984; Vlay
1983). 

b)  Incidence: rare 
c)  LITERATURE REPORTS 

1)  Trazodone administration has been associated with aggravation of ventricular arrhythmias in 2 
patients with pre-existing cardiac disease (Janowsky et al, 1983; Janowsky
patient had a mitral valve prolapse and the other had hypertension, stable angina pectoris and
atherosclerosis. Administration of trazodone 50 to 300 milligrams daily resulted in an increase in 
the frequency of ventricular arrhythmias within 1 to 2 weeks. The authors
with cardiac arrhythmias and/or mitral valve prolapse should be carefully monitored during 
trazodone administration. Although trazodone presumably lacks significant cardiotoxic effects, the 
manufacturer warns that close monitoring is recommended for patients with cardiac
(Prod Info Desyrel(R), 1998a). 
2)  Trazodone was associated with the occurrence of premature ventricular contractions and 
angina in a 45-year-old male when the dose of the drug was increased to 250 milligrams
daily, following an approximate one month course of 50 to 150 mg daily (Aronson & Hafez, 1986). 
After withdrawal from trazodone, the chest pain and arrhythmias resolved. The
previous history of cardiovascular disease. 
3)  In a hospitalized patient who developed ventricular fibrillation following
of trazodone 75 milligrams for three days was associated with sinus tachycardia alternating with
bradycardia and sinus arrest, hypotension, and premature ventricular contractions (Pellettier & 
Bartolucci, 1984). 
4)  In three patients, aged 26, 61 and 41 years with preexisting cardiac disease,
trazodone appears to have exacerbated premature ventricular contractions in two cases and
ventricular tachycardia in one case (Janowsky et al, 1983; Vlay & Friedling, 1983).

 
3.3.1.A.3   Cardiovascular finding 

a)  Summary 
1)  In clinical trials, cardiovascular effects of trazodone reported in 1% of patients or more included 
HYPERTENSION, hypotension, SYNCOPE, tachycardia or PALPITATIONS, and shortness of 
breath (Prod Info Desyrel(R), 1998a). Additional cardiovascular effects of trazodone therapy 
voluntarily reported to the manufacturer include CARDIOSPASMS, CEREBROVASCULAR 
ACCIDENT OR STROKE, CONGESTIVE HEART FAILURE, edema, VASODILATION,
CONDUCTION BLOCK, ATRIAL FIBRILLATION, MYOCARDIAL INFARCTION,
ARREST, arrhythmia, and ventricular ectopic activity, including ventricular tachycardia (Prod Info 
Desyrel(R), 1998a). 

b)  Arrhythmia, bradycardia, edema, heart block, hypotension, tachycardia, and
have been reported with the administration of trazodone. 

 
3.3.1.A.4   Edema 

a)  Summary 
1)  Peripheral edema was described in 10 of 100 patients administered trazodone in doses of 50 
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to 600 milligrams (mg) daily for depression (Barrnett et al, 1985). The mean age of
was 56 years, with 9 being women. The mean dose of the drug that induced edema was 370 mg 
daily and was associated with a weight gain of 4.5 kilogram (kg) (mean)
authors failed to provide information on the time of onset of edema during trazodone therapy.
Withdrawal of the drug or reduction in dose resulted in edema resolution in all patients. Peripheral 
edema, with an onset within 24 hours of initiation of trazodone therapy, was
allergic response in one case, but no immunologic evidence was presented (Maguire & Singh,
1987). 

 
3.3.1.A.5   Heart block 

a)  Summary 
1)  Trazodone has been reported to produce minimal to no effects on cardiac conduction and has 
not produced the cardiotoxicity observed with tricyclic antidepressants (Anon,
1981). However, other data have described ventricular arrhythmias and heart block with trazodone 
in heart patients (Janowsky et al, 1983; Rausch et al, 1984), suggesting caution in patients with 
pre-existing cardiac disease (Prod Info Desyrel(R), 1998a; Rausch et al,

b)  LITERATURE REPORTS 
1)  Complete heart block occurred in 77-year-old alcoholic with depression 40 minutes following a 
single dose of trazodone (50 milligrams). The patient had a history of
cardiovascular disease, hypertension and mitral regurgitation; a history of transient ischemic 
attacks was also present (Rausch et al, 1984). These data suggest that
trazodone may produce cardiac conduction defects in patients at risk for conduction

 
3.3.1.A.6   Hypotension 

a)  Summary 
1)  The most frequent cardiovascular side effect during therapy is
may be accompanied by syncope, especially in patients taking concomitant antihypertensive
therapy (Rakel, 1984)(Spivak et al, 1987). The mild hypotension that has been reported during 
trazodone therapy is usually transient and not requiring discontinuation (Udabe,
1980a; Rawls, 1982b; Georgotas et al, 1982b). However, adjustment of antihypertensive 
medication may be necessary if administered concurrently (Prod Info Desyrel(R),

b)  Incidence: rare 
 
3.3.1.A.7   Prolonged QT interval 

a)  Summary 
1)  Trazodone 150 milligrams, administered in a single dose to eight healthy volunteers, was found 
to significantly prolong the QTc interval and decrease T wave height at 30
(Burgess et al, 1982). 

 
3.3.1.A.8   Tachyarrhythmia 

a)  Summary 
1)  Trazodone may be associated with the exacerbation of ventricular tachycardia (Vitullo et al, 
1990; Himmelhoch et al, 1984; Vlay & Friedling, 1983). 

b)  LITERATURE REPORTS 
1)  Exercise-induced nonsustained ventricular tachycardia was described in a 79
with no underlying heart disease receiving trazodone 50 milligrams twice daily. The
trazodone was confirmed by treadmill testing initially, following discontinuation, and after 
rechallenge with trazodone (Vitullo et al, 1990). 
2)  Trazodone does not appear to produce tachycardia, even in patients with hypotension, and 
consistently lowers baseline heart rate in therapeutic doses (Himmelhoch et al,
3)  Exacerbation of ventricular tachycardia was associated with administration of
41-year-old female patient. The patient had a history of complex ventricular ectopy and was 
symptomatic only with palpitations. On one occasion, while not receiving
started on trazodone 50 milligrams daily for depression. Two weeks after the start of therapy,
patient experienced dizzy spells and a Holter recording demonstrated ventricular tachycardia at a 
rate of 160 beats per minute. Trazodone was discontinued and within 24 hours the
returned to baseline. Due to potential hazards, the patient was not rechallenged (Vlay & Friedling, 
1983). Administration of trazodone to patients with ventricular ectopy should be accompanied by 
cardiac monitoring. 

 
3.3.2   Dermatologic Effects 

 
3.3.2.A   Trazodone Hydrochloride 

Dermatological finding 
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Diaphoresis 

Erythema multiforme 

Rash 

 
3.3.2.A.1   Dermatological finding 

a)  Summary 
1)  Dermatologic effects of trazodone therapy voluntarily reported to the manufacturer include 
ALOPECIA, LEUKONYCHIA or white patches under the nails, PRURITUS, PSORIASIS, rash, and
URTICARIA (Prod Info Desyrel(R), 1998a). 

b)  Trazodone has been reported to cause alopecia, pruritus, diaphoresis, erythema
rash. 

 
3.3.2.A.2   Diaphoresis 

a)  Summary 
1)  Allergic and edematous skin reactions and SWEATING or CLAMMY SKIN were reported in 1% 
of patients or more treated with trazodone in clinical trials (Prod Info Desyrel(R),

 
3.3.2.A.3   Erythema multiforme 

a)  Summary 
1)  Erythema multiforme was described in a 63-year-old woman with depression following four 
days of oral trazodone 300 to 400 milligrams. The patient presented with a
papular eruption and erythematous scaly plaques on both the hands and soles of the feet. Lithium
carbonate had also been prescribed and both drugs were discontinued prior to initiation of 
symptomatic treatment with betamethasone ointment. The patient developed BULLAE on the
heel and erosions on the tongue and buccal mucosa two days after admission and Domeboro(R) 
foot soaks and Chloraseptic(R) mouthwash were begun. The patient gradually
sequelae. Lithium has not been associated with erythema multiforme and was taken by this 
patient for two weeks without incident. The first symptoms of a rash began
trazodone was begun; this led the authors to suggest that trazodone was the offending agent 
(Ford & Jenike, 1985). 

 
3.3.2.A.4   Rash 

a)  Summary 
1)  Skin rashes, which respond to drug withdrawal and/or antihistamine
during trazodone therapy (Trapp et al, 1979); (Al- Yassiri & Bridges,

 
3.3.3   Endocrine/Metabolic Effects 

 
3.3.3.A   Trazodone Hydrochloride 

Body temperature finding 

Endocrine finding 

Isolated prolactin deficiency 

Metabolic finding 

Shivering 

Weight change finding 

 
3.3.3.A.1   Body temperature finding 

a)  Trazodone has been reported to cause chills. 
 
3.3.3.A.2   Endocrine finding 

a)  Summary 
1)  Endocrine effects of trazodone therapy voluntarily reported to the manufacturer include 
HYPERAMYLASEMIA and syndrome of inappropriate antidiuretic hormone secretion
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(Prod Info Desyrel(R), 1998a). Additional endocrine effects of trazodone therapy voluntarily 
reported to the manufacturer include BREAST ENLARGEMENT or engorgement,
HIRSUTISM (Prod Info Desyrel(R), 1998a). 

b)  Hyperamylasemia, syndrome of inappropriate antidiuretic hormone secretion, and
prolactin levels have been reported with the administration of trazodone.

 
3.3.3.A.3   Isolated prolactin deficiency 

a)  Summary 
1)  Several studies have demonstrated no change (Nair, 1979) or slightly decreased serum 
prolactin levels (Roccatagliata et al, 1979; Rolandi et al, 1981a) during
reports of BREAST TENDERNESS were found in the literature (Lit Search, 1986), but the 
manufacturer received 8 incident reports, although none had substantiated
Comm, 1985). 

 
3.3.3.A.4   Metabolic finding 

a)  Trazodone has been reported to cause both weight gain and weight loss.
 
3.3.3.A.5   Shivering 

a)  Summary 
1)  Chills has been reported voluntarily to the manufacturer as an
therapy (Prod Info Desyrel(R), 1998a). 

 
3.3.3.A.6   Weight change finding 

a)  Summary 
1)  WEIGHT GAIN and WEIGHT LOSS were both reported in over 1% of patients
(Prod Info Desyrel(R), 1998a). 

 
3.3.4   Gastrointestinal Effects 

 
3.3.4.A   Trazodone Hydrochloride 

Constipation 

Gastrointestinal tract finding 

Loss of appetite 

Nausea and vomiting 

Xerostomia 

 
3.3.4.A.1   Constipation 

a)  Summary 
1)  Constipation has been reported as an adverse effect of trazodone therapy. In a comparative 
study with imipramine, the incidence of constipation was less in trazodone patients
imipramine treated patients (20%) (Gershon & Newton, 1980a). 

 
3.3.4.A.2   Gastrointestinal tract finding 

a)  Summary 
1)  Other gastrointestinal effects reported in 1% of patients or more in
abdominal or GASTRIC DISORDERS, TASTE DISORDERS, DIARRHEA, CONSTIPATION, and 
reduced appetite. Increased SALIVATION has also been reported to the
Desyrel(R), 1998a). 

b)  Anorexia, constipation, dry mouth, nausea, vomiting, and diarrhea have
administration of trazodone. 

 
3.3.4.A.3   Loss of appetite 

a)  Summary 
1)  CASE REPORT - Anorexia and hypomania were reported in a patient
(mg) trazodone and 500 mg of tryptophan three times a week. Appetite returned when trazodone 
was discontinued (Patterson & Srisopark, 1989). 

 
3.3.4.A.4   Nausea and vomiting 

a)  Summary 
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1)  Nausea and vomiting are the most frequently reported adverse effects
1998a). 

 
3.3.4.A.5   Xerostomia 

a)  Summary 
1)  XEROSTOMIA has been reported with trazodone therapy, but the incidence is lower (15%) 
than in imipramine-treated patients (45%) (Gershon & Newton, 1980a).

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Trazodone Hydrochloride 

Agranulocytosis 

Hematology finding 

 
3.3.5.A.1   Agranulocytosis 

a)  Summary 
1)  CASE REPORT - A 40-year-old male had been using trazodone for one
admission, with no history of any other concurrent drug or chemical use. He was admitted for 
perianal furuncles. Hematology laboratory values were normal with the
erythrocyte sedimentation rate (ESR) and decreased leukocyte count of 3.7 x 10(9) (normal range 
of 4.0 - 10.0 x 10(9)). Differential cell count was reported to be 74% lymphocytes, 25% monocytes, 
and 1% eosinophils (absolute neutrophil count 0). Pus from his furuncles yielded
aureus. Treatment was begun with flucloxacillin. Trazodone therapy was discontinued. Four days
later, his leukocyte count had increased and ESR had decreased. Eleven days after admission, 
laboratory values had returned to normal (Van der Klauw et al, 1993).

 
3.3.5.A.2   Hematology finding 

a)  Summary 
1)  Hematologic effects of trazodone therapy voluntarily reported to the manufacturer include 
HEMOLYTIC ANEMIA, LEUKOCYTOSIS, and METHEMOGLOBINEMIA (Prod Info Desyrel(R),
1998a). 

b)  Agranulocytosis, hemolytic anemia, leukocytosis, and methemoglobinemia have
trazodone therapy. 

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Trazodone Hydrochloride 

Cholestasis 

Hepatitis 

Increased liver enzymes 

Liver finding 

 
3.3.6.A.1   Cholestasis 

a)  Summary 
1)  Cholestasis has resulted from the use of trazodone (Rettman & McClintock, 2001; Sheikh & 
Nies, 1983). 

b)  LITERATURE REPORTS 
1)  A 46-year-old Hispanic man developed acute hepatitis and cholestasis 4 days after receiving 
trazodone as part of standard protocol for cocaine withdrawal. The man was HIV
Ab positive, and hepatitis C virus positive. The detoxification treatment consisted of methadone
milligrams (mg) per day, clonidine 0.1 mg twice daily, and trazodone 200 mg/day. The patient's 
symptoms of depression, listlessness, fatigue, and poor sleep over the next 3 days
to cocaine withdrawal. However, laboratory tests on day 5 showed a 100
(alanine amino transferase) and a 50-fold increase in AST (aspartate
Clonidine and trazodone were discontinued. Ten days later, hepatotoxicity was greatly reduced. 
Six months later, laboratory results were completely normal and the
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Since trazodone has been previously associated with hepatotoxicity (and clonidine has not), and
since the timing and extent of response were not characteristic of an exacerbation of hepatitis, it 
was presumed that trazodone was responsible for the hepatotoxicity
2001). 
2)  Intrahepatic cholestasis was reported in a 71-year-old woman who had received trazodone 50 
milligrams daily for two weeks. The patient presented with increased
transaminase (AST), and alkaline phosphatase levels (ALP). Tests for viral hepatitis were
negative. Upon discontinuation of trazodone, bilirubin levels continued to increase; however AST 
and ALP levels both decreased. Eight weeks after trazodone was withdrawn, liver
bilirubin returned to normal (Sheikh & Nies, 1983). It is suggested that monitoring of hepatic 
enzymes and bilirubin be undertaken during the first four weeks of
patients. 

 
3.3.6.A.2   Hepatitis 

a)  Summary 
1)  Hepatitis has resulted from use of trazodone (Rettman & McClintock, 2001; Beck et al,

b)  LITERATURE REPORTS 
1)  A 46-year-old Hispanic man developed acute hepatitis and cholestasis 4 days after receiving 
trazodone as part of standard protocol for cocaine withdrawal. The man was HIV
Ab positive, and hepatitis C virus positive. The detoxification treatment consisted of methadone
milligrams (mg) per day, clonidine 0.1 mg twice daily, and trazodone 200 mg/day. The patient's 
symptoms of depression, listlessness, fatigue, and poor sleep over the next 3 days
to cocaine withdrawal. However, laboratory tests on day 5 showed a 100
(alanine amino transferase) and a 50-fold increase in AST (aspartate
Clonidine and trazodone were discontinued. Ten days later, hepatotoxicity was greatly reduced. 
Six months later, laboratory results were completely normal and the
Since trazodone has been previously associated with hepatotoxicity (and clonidine has not), and
since the timing and extent of response were not characteristic of an exacerbation of hepatitis, it 
was presumed that trazodone was responsible for the hepatotoxicity
2001). 
2)  A 75-year-old Asian woman, who had experienced chronic nausea and anorexia since starting 
trazodone, presented with dark urine, pale stools, and jaundice following
months of trazodone treatment, 150 milligrams/day, for depression. Laboratory tests showed
elevated prothrombin time (PT), partial thromboplastin time (PTT), bilirubin, and liver enzymes. 
Negative immunostains on liver biopsy and serologic tests for hepatitis B were
remote past exposure to hepatitis B but not of ongoing viral infection. One week after 
discontinuing trazodone, the nausea and anorexia resolved. Aminotransferase
and PPT normalized within 2 weeks, while bilirubin and gamma glutamyltransferase levels 
gradually returned to normal in 6 months (Beck et al, 1993). 

 
3.3.6.A.3   Increased liver enzymes 

a)  Summary 
1)  Trazodone has been reported to cause elevated liver enzymes. The enzyme levels seem to 
normalize after discontinuing the drug (Fernandes et al, 2000; Chu et al,

b)  LITERATURE REPORTS 
1)  Jaundice and elevated liver function tests occurred in a 38-year
taking trazodone for 18 months and while she was also using low
arthritis. She presented with itching, nausea, and an episode of vomiting. All medications were 
withdrawn, and her liver tests started to improve. Approximately a week
own took trazodone for two days. Her bilirubin, aspartate aminotransferase, and alanine
transaminase levels promptly rose. Normalization occurred with a second withdrawal of trazodone 
(Fernandes et al, 2000). 
2)  Hepatotoxicity was reported in a 63-year-old male treated for a chronic major
disorder with trazodone, following three weeks of therapy (doses up to 500 milligrams daily). At 
that time, liver function tests were mildly elevated. Eight days later,
elevated and biopsy revealed mild portal expansion with moderate numbers of eosinophils, 
several mononuclear and polymorphonuclear leukocytes, scattered foci
acidophil bodies. Hepatic enzymes returned to normal four weeks after withdrawal of trazodone
(Chu et al, 1983). A cause and effect relationship is difficult to establish in this case since liver 
enzymes did not peak until eight days after discontinuing the drug.

 
3.3.6.A.4   Liver finding 

a)  Summary 
1)  Hepatic effects of trazodone therapy voluntarily reported to the manufacturer include 
cholestasis, HYPERBILIRUBINEMIA, JAUNDICE, and LIVER ENZYME ALTERATIONS
Info Desyrel(R), 1998a). 

b)  Cholestasis, elevated liver enzymes, and hepatitis have been reported with the administration of
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trazodone. 
 
3.3.8   Musculoskeletal Effects 

 
3.3.8.A   Trazodone Hydrochloride 

Musculoskeletal finding 

Myalgia 

 
3.3.8.A.1   Musculoskeletal finding 

a)  Muscle aches and pains have been reported in some patients with the
 
3.3.8.A.2   Myalgia 

a)  Summary 
1)  Musculoskeletal aches and pains were reported in approximately 5% of patients treated with 
trazodone in clinical trials (Prod Info Desyrel(R), 1998a). 

 
3.3.9   Neurologic Effects 

Trazodone 

Trazodone Hydrochloride 

 
3.3.9.A   Trazodone 

 
3.3.9.A.1   Seizure 

See Drug Consult reference: COMPARATIVE INCIDENCE OF SEIZURES FROM
ANTIDEPRESSANTS 

 
3.3.9.B   Trazodone Hydrochloride 

Dystonia 

Myoclonus 

Neurological finding 

Parkinsonism 

Seizure 

Somnolence 

 
3.3.9.B.1   Dystonia 

a)  Summary 
1)  Dystonic reactions have been reported only in case reports. A possible mechanism for this 
effect is impairment of nigrostriatal dopamine activity by serotonin (Tesler
1997). 

b)  LITERATURE REPORTS 
1)  In one case report, a 14-year-old boy was initially treated with
(mg)/day (given in the morning) with gradual increases to 150 mg/day by day 28. Trazodone 50 
mg/day (given at night) was added to the regimen on day seven. By day
treatment), the boy developed acute DYSTONIA, manifested as jaw trismus and neck rigidity, 
which was controlled with three intramuscular doses of 2 mg benztropine within 24 hours. 
Trazodone was discontinued and the symptoms did not recur (Tesler
2)  In a case report, dystonia was reported in a 24-year-old man treated for post
disorder. The patient started on trazodone 25 milligrams (mg) at bedtime for two weeks, and then 
this dose was increased to 50 mg. Three days after starting the higher
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the emergency department with his mouth immobile in an open position, complaining of jaw
stiffness and feeling as if his face was "frozen." The symptoms were relieved by administration of 
a single 50 mg dose of intravenous diphenhydramine. Because the same adverse
noted over a year later in the patient's treatment after he began treatment with sertraline, the 
authors hypothesized that the mechanism causing the dystonia was
possibly associated with enhancement of serotonergic neurotransmission that impairs nigrostriatal
dopamine activity (Lewis et al, 1997). 

 
3.3.9.B.2   Myoclonus 

a)  Summary 
1)  Myoclonus has been reported in patients receiving trazodone. The myoclonus was reversible 
upon withdrawal of trazodone (Patel et al, 1988; Garvey & Tollefson,

b)  LITERATURE REPORTS 
1)  Myoclonus was reported in a 38-year-old woman receiving 300 milligrams/day (Patel et al, 
1988). This may be related to serotonergic activity. 
2)  A high incidence of myoclonus was reported with cyclic antidepressant therapy with 
imipramine, desipramine, amitriptyline, doxepin, trazodone, nortriptyline and
Tollefson, 1987). Ninety-eight patients (93%) with major depression or panic disorder were
with these agents in initial doses of 50 milligrams (mg) daily of imipramine or its equivalent 
increasing to a maximum of 300 mg daily after several weeks. Of these
developed myoclonus after initiation of therapy, with the myoclonus being clinically significant in
nine (9%) and resulting in withdrawal of the antidepressant or a medication change. Myoclonus 
occurred within one month of therapy in 81% of the 39 patients, with 46% of patients
myoclonus within two weeks; the mean dose of antidepressant being administered at the time of 
myoclonus was 169 mg daily in imipramine equivalents, which was similar to
utilized by the patients not developing myoclonus (164 mg daily). Myoclonus was reversible upon
withdrawal of the antidepressant but persisted if medication changes were not initiated; however, 
spontaneous remission of myoclonus was observed in nine patients. No predictors for the
development of myoclonus were observed. 

 
3.3.9.B.3   Neurological finding 

a)  Summary 
1)  Central nervous system effects reported in over 1% of patients in clinical trials included 
DISORIENTATION, HEADACHE, INSOMNIA, MEMORY IMPAIRMENT, LOSS OF 
COORDINATION, PARESTHESIA, and TREMORS (Prod Info Desyrel(R), 1998a).
effects of trazodone therapy voluntarily reported to the manufacturer include APHASIA, ATAXIA, 
EXTRAPYRAMIDAL SYMPTOMS, GRAND MAL SEIZURES, INSOMNIA, TARDIVE 
DYSKINESIA, VERTIGO, and WEAKNESS (Prod Info Desyrel(R), 1998a). DIZZINESS
FATIGUE have also been reported in relatively high incidence. 

b)  Delirium, drowsiness, dystonia, myoclonus, headache, ataxia, seizures,
dizziness, and fatigue have been reported with administration of trazodone.

 
3.3.9.B.4   Parkinsonism 

a)  Summary 
1)  CASE REPORT: A 57-year-old man who had undergone hemodialysis for 8
stage renal disease was given oral trazodone 100 milligrams/day for major depression. His 
depressive symptoms disappeared, but over 18 months he gradually developed
symptoms, including cogwheel rigidity, akinesia, and gait disturbance. His parkinsonism improved 
within 1 week of discontinuing trazodone. No serum concentrations of
were obtained, but the clinical course strongly suggested that the parkinsonian symptoms were
induced by trazodone (Fukunishi et al, 2002). 

 
3.3.9.B.5   Seizure 

a)  Summary 
1)  Based on reports to the manufacturer, over 30 cases of seizures have
administration. Sixteen reported cases had previous documented seizure problems (Lefkowitz et 
al, 1985; Pers Comm, 1983; Tasini, 1986). 

b)  Incidence: rare 
c)  LITERATURE REPORTS 

1)  Another report described a 47-year-old man who developed complex partial seizures after 
treatment with trazodone 150 mg/day for three weeks. Electroencephalogram
abnormal after discontinuation of trazodone and it was speculated that trazodone unmasked an 
underlying seizure disorder (Tasini, 1986). 
2)  Multiple tonic-clonic seizures occurred in a 50-year-old woman with no history of epilepsy 
following 18 days of trazodone therapy (50 milligrams daily) (Lefkowitz et
also had fever on admission; it was unclear if this contributed to seizure
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3.3.9.B.6   Somnolence 
a)  Summary 

1)  The most commonly reported adverse effects of trazodone therapy
LETHARGY. In a study of nine patients who received trazodone 200 to 600 milligrams/day for 28 
days, three were lethargic and two were drowsy (Kellams et al, 1979;
1982b). 

b)  LITERATURE REPORTS 
1)  Twelve of 50 patients who were receiving 200 to 600 milligrams/day
dizzy during a four week treatment period (Feighner, 1980a). Drowsiness was reported in 5.6% of
patients in another report (Rawls, 1982b). 

 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Trazodone Hydrochloride 

Blurred vision 

Eye / vision finding 

Intraocular pressure finding 

 
3.3.10.A.1   Blurred vision 

a)  Summary 
1)  Blurred vision has been reported as an adverse effect of trazodone therapy in 6% to 15% of 
patients in clinical trials (Prod Info Desyrel(R), 1998a). However, in a
imipramine, the incidence of blurred vision was less in trazodone patients (8%) than in imipramine
patients (20%) (Gershon & Newton, 1980a). 

 
3.3.10.A.2   Eye / vision finding 

a)  Summary 
1)  Tired, red, or ITCHING EYES were reported in approximately 3% of
trazodone in clinical trials. DIPLOPIA, in association with trazodone therapy, was voluntarily
reported to the manufacturer (Prod Info Desyrel(R), 1998a). 
2)  The reappearance or persistence of an image has been associated with dosage
patients receiving trazodone therapeutically (Hughes & Lessell, 1990).

b)  Trazodone has been reported to cause blurred vision, intraocular pressure changes, diplopia, red 
and itchy eyes, and vision changes. 

 
3.3.10.A.3   Intraocular pressure finding 

a)  Summary 
1)  Trazodone produces a slight decrease in intraocular pressure (IOP) in patients with open angle 
glaucoma by increasing outflow and decreasing production of aqueous humor.
reduction occurs in 180 minutes. However, after three hours intraocular tension stabilizes at a 
level slightly below pretreatment values (Daniel & Fiore, 1972). Trazodone's
beneficial in patients with open-angle glaucoma and concomitant depression. One case report
associated trazodone use with increased IOP (Pae et al, 2003). 

b)  LITERATURE REPORTS 
1)  A 61-year-old woman, with a 6-year history of angle-closure glaucoma, experienced an 
increase in intraocular pressure (IOP) following the administration of trazodone. She had
maintained an IOP of 13 to 19 millimeters of mercury (mmHg) in both eyes for 2 years, using a 
regimen of daily drops of timolol 0.5% and pilocarpine 5%. Three days after taking
milligrams (mg) per day for depressive symptoms, she developed right conjunctival injection and 
eye pain and intermittent headache. Her IOP, 6 days after starting
left eye and 40 mmHg in the right eye. Trazodone was discontinued and she received
acetazolamide 500 mg/day. Two days later her IOP returned to baseline levels (Pae et al,

 
3.3.12   Psychiatric Effects 

 
3.3.12.A   Trazodone Hydrochloride 

Delirium 

Mania 
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Panic attack 

Psychiatric sign or symptom 

Suicidal thoughts 

 
3.3.12.A.1   Delirium 

a)  Summary 
1)  Trazodone has been reported to cause delirium in patients. The manifestations of delirium are 
usually hallucinations, psychomotor agitation, and cognitive changes
Damlouji & Ferguson, 1984). 

b)  LITERATURE REPORTS 
1)  Trazodone-induced delirium was reported in three patients, two of whom had pre
organic cerebral lesions and one of whom had thyroid dysfunction. Delirium,
hallucinations, psychomotor agitation, and cognitive changes, was observed in the three patients 
shortly after initiation of trazodone therapy (with aggravation of the
dosage in one patient). Shortly after discontinuation of the trazodone regimen, symptoms
and, in one patient, symptoms recurred after reinstitution of trazodone. The authors hypothesized 
that the delirium might be caused by a heightened sensitivity to the
meta- chlorphenylpiperazine, which has specific 5-HT agonist properties (Lennkh et al,
2)  Three cases of delirium occurred in patients with bulimia and major depressive
following short-term trazodone administration (Damlouji & Ferguson, 1984). In two cases, delirium
developed within two to three hours of the first dose. In the third case, delirium occurred after 
dosing adjustment from 150 to 200 milligrams daily. The authors suggest the bulimic
be more susceptible to delirium secondary to trazodone, possibly related to imbalances in the
neuroregulatory system. 

 
3.3.12.A.2   Mania 

a)  Summary 
1)  Nine cases of mania following initiation of trazodone therapy have
Bick, 1984; Arana & Kaplan, 1985; Lennhoff, 1987; Knobler et al, 1986; Zmitek,

 
3.3.12.A.3   Panic attack 

a)  Summary 
1)  Panic attacks were reported at doses of 0.26 to 0.5 milligrams/kilogram of m
chlorophenylpiperazine (MCPP), a trazodone metabolite and direct SHT receptor agonist (Kahn et
al, 1990). 

 
3.3.12.A.4   Psychiatric sign or symptom 

a)  Summary 
1)  Central nervous system effects reported in over 1% of patients in clinical trials included anger 
or HOSTILITY, CONFUSION, DREAM DISTURBANCES, EXCITATION, NERVOUSNESS, or a
general feeling of MALAISE or of a "heavy" or "full" head (Prod Info Desyrel(R), 1998a). Additional 
effects of trazodone therapy voluntarily reported to the manufacturer include
ANXIETY, HALLUCINATIONS, INSOMNIA, PARANOID REACTION, PSYCHOSIS, STUPOR, 
and VERTIGO (Prod Info Desyrel(R), 1998a). 

b)  Mania, panic attacks, hallucinations, agitation, hostility, and psychosis have been reported as a 
result of trazodone use. 

 
3.3.12.A.5   Suicidal thoughts 

a)  Incidence: rare 
b)  Adult and pediatric patients being treated with antidepressants for
experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility
(aggressiveness), impulsivity, akathisia (psychomotor restlessness), hypomania, or mania may be at 
risk of suicidal ideation and behavior (SUICIDALITY). This same concern applies
with other psychiatric and nonpsychiatric disorders. If these symptoms are observed, therapy should 
be re-evaluated and it may be necessary to discontinue medications when symptoms are severe, 
sudden in onset, or were not part of the patient's initial symptoms. Patients and their
be provided with the Medication Guide that is available for this drug (Anon, 2004).
c)  A causal role for antidepressants in inducing suicidality has been established in pediatric patients. 
Anyone considering the use of antidepressants in a child or adolescent must balance this risk with the 
clinical need. In pooled analyses of 24 short-term, placebo-controlled trials of
(citalopram, fluoxetine, fluvoxamine, paroxetine, sertraline, bupropion, mirtazapine, nefazodone,
venlafaxine extended-release) including over 4400 pediatric patients with major depressive disorder, 
obsessive compulsive disorder, or other psychiatric disorders, a greater
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ideation during the first few months of therapy was demonstrated in patients receiving
as compared with placebo (4% vs 2%, respectively). The risk of suicidality was most consistently
observed in the trials that included patients with major depressive disorder, but there were signs of risk 
emerging from trials in other psychiatric indications, such as obsessive compulsive disorder and social 
anxiety disorder. No suicides occurred in these trials. The risk of suicidality
beyond several months) in pediatric patients is not known. It is also unknown whether
to adult patients (Anon, 2004). 

 
3.3.13   Renal Effects 

 
3.3.13.A   Trazodone Hydrochloride 

Urinary retention 

Urogenital finding 

 
3.3.13.A.1   Urinary retention 

a)  Summary 
1)  URINARY HESITANCY has been reported as an adverse effect of trazodone therapy. In a 
comparative study with imipramine, the incidence of urinary hesitancy was less in
patients (1%) than imipramine patients (4%) (Gershon & Newton, 1980a).

 
3.3.13.A.2   Urogenital finding 

a)  Trazodone has been reported to cause both an increase and decrease in libido, priapism, 
ejaculatory dysfunction, and urinary retention. 

 
3.3.14   Reproductive Effects 

Trazodone 

Trazodone Hydrochloride 

 
3.3.14.A   Trazodone 

 
3.3.14.A.1   Sexual dysfunction 

See Drug Consult reference: DRUG-INDUCED SEXUAL DYSFUNCTION
 
3.3.14.B   Trazodone Hydrochloride 

Abnormal ejaculation 

Increased libido 

Priapism 

Reduced libido 

 
3.3.14.B.1   Abnormal ejaculation 

a)  Summary 
1)  INHIBITION OF EJACULATION was reported in a 51-year-old male following oral trazodone 
50 milligrams (mg) at bedtime for 3 days, then 100 mg at bedtime for 2 1/2 weeks.
trazodone and substitution with doxepin 50 mg at bedtime resulted in resolution of 
EJACULATORY INHIBITION (Jones, 1984). 

 
3.3.14.B.2   Increased libido 

a)  Summary 
1)  Trazodone administration produced an increase in libido in three women with depression. In all 
cases, trazodone was given in gradually increasing doses up to 150 milligrams
sexual drive were observed when this dose was achieved. Two patients resisted withdrawal of the 
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drug due to this effect (Gartrell, 1986). 
 
3.3.14.B.3   Priapism 

a)  Summary 
1)  Trazodone therapy has been associated with the occurrence of priapism, sometimes requiring 
surgical intervention (Prod Info Desyrel(R), 1998a; Pecknold & Langer, 1996; Warner et al, 1987; 
Pescatori et al, 1993); (Scher et al, 1983)(Hanno et al, 1988); (Carson & Mino,

b)  Incidence: rare 
c)  LITERATURE REPORTS 

1)  In a case report, a patient treated first with nefazodone and then
priapism after beginning trazodone therapy. A 51- year-old man, diagnosed with a major 
depressive disorder, participated in a trial of nefazodone at a dose of
day for a period of 6 weeks. After completion of the experimental protocol, the patient started
therapy with trazodone 300 mg/day. After 17 days of therapy with trazodone (and three days of 
allopurinol for gout contracted during this period) the patient reported priapism
was discontinued. The patient subsequently was treated with nefazodone and no further episodes 
of priapism were reported (Pecknold & Langer, 1996). 
2)  A 34-year-old woman who had received fluoxetine 40 milligrams (mg) daily for 10 months
treatment of depression was started on trazodone to combat fluoxetine
fluoxetine was decreased to 20 mg per day and trazodone 25 mg per night for 2 nights
50 mg at bedtime was added. Five days after starting trazodone the patient experienced a new 
onset irritation in the clitoral region that four days later developed into
PRIAPISM. Both drugs were discontinued and she received oral phenylpropanolamine
hydrochloride/guaifenesin twice daily for 2 days. The clitoral discomfort and erection resolved 
within 24 hours and there was no further clitoral dysfunction reported (Pescatori et al,
3)  Priapism has been seen as an adverse effect from therapeutic doses (Scher et al,
(Hanno et al, 1988); (Carson & Mino, 1988). Surgery was required in 26 of 84 cases reported to 
the manufacturer and permanent impotence has been a sequela (Hayes &
4)  In 57 cases reported to the United States Food and Drug Administration,
be mostly likely to occur during the first 28 days of therapy, with doses of 50 to 400 milligrams
(mg) daily (median, 150 mg daily) (Warner et al, 1987). The median age of patients who 
developed priapism was 40 years; however, all age groups appear to be susceptible to this
adverse effect. It is suggested that patients be well informed of the potential of priapism when 
given trazodone and to discontinue the drug if any unusual erectile problems

 
3.3.14.B.4   Reduced libido 

a)  Summary 
1)  Decreased libido was reported in 1% of patients in clinical trials. Other genitourinary effects of 
trazodone therapy voluntarily reported to the manufacturer include
incontinence and urinary retention (Prod Info Desyrel(R), 1998a).

 
3.3.15   Respiratory Effects 

 
3.3.15.A   Trazodone Hydrochloride 

 
3.3.15.A.1   Respiratory finding 

a)  Summary 
1)  Sinus or NASAL CONGESTION was reported in approximately 2% to 5% of
trials. APNEA, in association with trazodone therapy, was voluntarily reported to the
(Prod Info Desyrel(R), 1998a). 

b)  Nasal congestion and apnea have been reported with the administration of
 
3.3.16   Other 

 
3.3.16.A   Trazodone Hydrochloride 

Summary 

Anticholinergic adverse reaction 

Died without sign of disease 

Drug withdrawal 
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3.3.16.A.1   Summary 
a)  OTHER EFFECTS 

1)  Although trazodone produces fewer anticholinergic effects than other antidepressants, some of 
these effects have been reported with trazodone use. Unexplained death has also
with the administration of trazodone. 

 
3.3.16.A.2   Anticholinergic adverse reaction 

a)  Summary 
1)  Trazodone produces significantly fewer anticholinergic effects than the tricyclic antidepressants
(Taylor et al, 1980; Georgotas et al, 1982b; Gershon & Newton, 1980a; Gerner et al, 1980a). In 
one study, the incidence of anticholinergic effects with trazodone (up to 600
similar to placebo, but imipramine, in comparison, produced significant anticholinergic effects
(Gershon & Newton, 1980a). Trazodone's lower degree of anticholinergic effects may make the 
drug useful in glaucoma patients with depression (Rawls, 1982b). There has been one
of increased intraocular pressure associated with trazodone use (Pae et al, 2003).

 
3.3.16.A.3   Died without sign of disease 

a)  Summary 
1)  Unexplained death has been reported voluntarily to the manufacturer as an adverse effect of 
trazodone therapy (Prod Info Desyrel(R), 1998a). 

 
3.3.16.A.4   Drug withdrawal 

a)  Summary 
1)  Although uncommon, a withdrawal syndrome has been reported following the gradual 
discontinuation of trazodone. 

b)  LITERATURE REPORTS 
1)  A trazodone withdrawal syndrome has been reported following the
therapeutic doses of traxodone. It has been suggested that development of this syndrome may be
due to serotonergic effects and short half-lives of trazodone and its metabolite, m
chlorophenylpiperazine, which may result in noradrenergic rebound following discontinuation. 
Withdrawal signs/symptoms have consisted of insomnia, vivid dreams
abdominal pain. anxiety, palpitations, hypomania, headache. myalgia, restless legs and
formication (Otani et al, 1994; Peabody, 1987; Menza, 1986); (Theilman Christenbury, 1986). 
Rapid withdrawal has been reported to result in predominantly gastrointestinal symptoms
respond to administration of atropine. It has been suggested that a cholinergic rebound may occur 
following rapid withdrawal (Montalbetti & Zis, 1988). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info Desyrel(R), 1993) (All 
Trimesters) 

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or 
other) and there are no controlled studies in women or studies in women and animals
Drugs should be given only if the potential benefit justifies the potential risk to the

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
2)  Crosses Placenta: Unknown 
3)  Clinical Management 

a)  There is insufficient clinical experience with trazodone to confirm its safety in pregnancy. Until additional 
data are available, caution should be exercised with the use of trazodone in

4)  Literature Reports 
a)  One report describes the outcomes of 12 pregnancies exposed to trazodone; two pregnancies were 
electively terminated, and the remaining ten resulted in children without malformations
1996). One hundred newborns (out of 229,101 births in a surveillance study of Michigan Medicaid
recipients) had been exposed to trazodone during the first trimester of pregnancy. Out of one hundred 
exposures, one major birth defect was observed; no details are available as
(Rosa & Baum, 1995). 
b)  Animal studies indicate that high doses in rats and rabbits (15 to 50 times the
contributed to increased fetal resorption and congenital anomalies. Early animal studies in rats
lower birth weights for offspring in animals receiving high doses (Rivett & Barcelona, 1973; Suzuki,
These studies were designed with trazodone dosing of 10 to 300 mg/kg daily in male and female rats prior 
to and during mating, throughout pregnancy and lactation, and in a separate
days of pregnancy and throughout lactation. Additionally, rats and rabbits given 15 to 450
during the middle portion of pregnancy developed no anomalies in offspring (Rivett & Barcelona, 1973;
Suzuki, 1973). 

B)  Breastfeeding 
1)  American Academy of Pediatrics Rating: Drugs for which the effect on nursing infants is unknown but may 
be of concern. (Anon, 2001) 

Page 18 of 60MICROMEDEX® Healthcare Series : Document

9/1/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/55...

Exhibit E.8, page 18

Case 3:09-cv-00080-TMB     Document 78-22      Filed 03/24/2010     Page 18 of 197



2)  Thomson Lactation Rating: Infant risk cannot be ruled out. 
a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk 
when used during breastfeeding. Weigh the potential benefits of drug treatment against potential risks 
before prescribing this drug during breastfeeding. 

3)  Clinical Management 
a)  Trazodone is excreted into human milk in small amounts. Despite the absence of reports of adverse 
effects in breast-fed infants, the American Academy of Pediatrics classifies trazodone as a drug whose 
effect on nursing infants is unknown, but may be of concern (Anon, 2001).

4)  Literature Reports 
a)  Trazodone is excreted in low concentrations in breast milk following single doses. Six lactating women 
were administered single oral doses of 50 mg, with a resultant milk-plasma ratio of 0.142. It is speculated 
that newborn infants would ingest less than 0.005 mg/kg of trazodone following ingestion of 50 mg by the 
mother and subsequent breast feeding for a 12-hour period (Verbeeck et al,

5)  Drug Levels in Breastmilk 
a)  Parent Drug 

1)  Milk to Maternal Plasma Ratio 
a)  0.142 (Bennett, 1996) 

b)  Active Metabolites 
1)  meta-Chlorophenylpiperazine (Otani et al, 1998a) 

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

 
3.5.1   Drug-Drug Combinations 

Acetophenazine 

Amiodarone 

Amprenavir 

Atazanavir 

Carbamazepine 

Chlorpromazine 

Clarithromycin 

Darunavir 

Delavirdine 

Digoxin 

Droperidol 

Ethopropazine 

Fluoxetine 

Fluphenazine 

Fosamprenavir 
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Foxglove 

Ginkgo 

Indinavir 

Itraconazole 

Ketoconazole 

Linezolid 

Mesoridazine 

Methotrimeprazine 

Nefazodone 

Nelfinavir 

Paroxetine 

Perphenazine 

Phenytoin 

Pipotiazine 

Prochlorperazine 

Promazine 

Promethazine 

Propiomazine 

Ritonavir 

St John's Wort 

Thiethylperazine 

Thioridazine 

Tipranavir 

Trifluoperazine 

Triflupromazine 

Venlafaxine 

 
3.5.1.A   Acetophenazine 

1)  Interaction Effect: hypotension 
2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
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additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986f). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 

 
3.5.1.B   Amiodarone 

1)  Interaction Effect: increased risk of QT interval prolongation and torsade de pointes
2)  Summary: Both amiodarone and trazodone are metabolized by CYP3A4 isozymes. Additionally, 
amiodarone is also a CYP3A4 inhibitor (Prod Info CORDARONE(R) oral tablets,
prolongation and torsades de pointes has been reported with the coadministration of amiodarone and
trazodone in 2 cases (Antonelli et al, 2005; Mazur et al, 1995). Caution is advised if these agents are 
coadministered. Cardiac function may need to be closely monitored. 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: QT interval prolongation and torsades de pointes with the
amiodarone and trazodone has been reported (Prod Info CORDARONE(R) oral tablets, 2006; Antonelli et 
al, 2005; Mazur et al, 1995). Use caution if these agents are coadministered. Cardiac function may need to 
be monitored. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A case report described QT interval prolongation and polymorphous
(torsades de pointes) in a 74-year-old woman receiving amiodarone and trazodone concurrently. The
woman, who had a history of hypertension, stable angina, diastolic heart failure, a permanent 
pacemaker for sick sinus syndrome, and depression, presented with syncope. Concomitant
medications included nifedipine, furosemide, and aspirin. Amiodarone had been initiated at 200 
mg/day, and was later reduced to 100 mg/day 6 months prior to current presentation.
been initiated 2 months prior to current presentation at an initial dose of 50 mg/day, which was slowly
increased over 2 weeks to 150 mg/day. While neurological exam and serum electrolyte levels were 
normal, cardiac examination revealed a II/VI systolic ejection murmur, and ECG showed
prolonged QT, QTc, and JTc intervals (0.72, 0.777, and 0.561 seconds, respectively) when compared 
to an ECG obtained prior to initiation of trazodone (baseline). Subsequently, amiodarone and 
trazodone were discontinued. However, recurrent episodes of polymorphous ventricular
developed. Although treatment with intravenous lidocaine and magnesium was unsuccessful, the 
episodes were managed by increasing the ventricular pacing rate to 90 beats
episodes did not recur following gradual reduction of the ventricular pacing rate to 70 beats per
minutes over 48 hours, and the ECG pattern was similar to baseline, with QT, QTc, and JTc intervals 
shortening to 0.52, 0.561, and 0.324 seconds, respectively (Mazur et al,
b)  A chart review of 6 patients revealed a case of syncope and TdP in a 71
addition of amiodarone (50 mg/day) for paroxysmal atrial fibrillation to chronic trazodone therapy
mg/day). The patient, who had a history of coronary artery disease, diabetes mellitus, and 
hyperlipidemia, presented with syncope 2 months following the initiation of amiodarone. It
proposed that in addition to the amiodarone-trazodone combination, presence of hypokalemia may 
have contributed to the occurrence of torsades in this patient (Antonelli et al,

 
3.5.1.C   Amprenavir 

1)  Interaction Effect: an increase in trazodone plasma levels and may increase trazodone toxicity
2)  Summary: Concomitant use of amprenavir and trazodone may result in increased trazodone plasma 
concentrations due to amprenavir inhibition of CYP3A4-mediated trazodone metabolism.
when using these medications together and consider a reduction of trazodone dosing. Monitor for
trazodone side effects such as nausea, dizziness, hypotension, and syncope (Prod Info AGENERASE(R) 
Capsules, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Consider a lower dose of trazodone if it is used with a CYP3A4
amprenavir. Monitor patients receiving trazodone and amprenavir for adverse effects, including
nausea, dizziness, hypotension, and syncope. 
7)  Probable Mechanism: inhibition of CYP3A4-mediated trazodone metabolism by
8)  Literature Reports 

a)  Coadministration of trazodone with ritonavir, a potent CYP3A4 inhibitor pharmacologically similar to
amprenavir, resulted in significant trazodone pharmacokinetic changes. In 10 healthy subjects, the 
concurrent administration of a total of 4 doses ritonavir 200 mg twice daily with a
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trazodone increased the peak plasma trazodone concentration (Cmax) 34%, increased the area under
the concentration-time curve (AUC) 2.4-fold, increased the half-life 2.2
clearance 52%. During concomitant use of trazodone and ritonavir, adverse
nausea, hypotension, and syncope (Prod Info Desyrel(R) Oral Tablet, 2005).

 
3.5.1.D   Atazanavir 

1)  Interaction Effect: an increase in trazodone plasma levels and increased risk of trazodone side effects 
(nausea, dizziness, hypotension) 
2)  Summary: Atazanavir may inhibit the CYPA-mediated metabolism of trazodone. Coadministration of 
atazanavir (with or without ritonavir) and trazodone may elevate plasma levels of
should be monitored for increased trazodone side effects including nausea, dizziness, syncope
hypotension. A reduction in trazodone dosing may be warranted (Prod Info REYATAZ(R) oral capsules,
2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is advised for the concomitant use of atazanavir (with
and trazodone. Patients receiving atazanavir and trazodone should be monitored for enhanced
effects and hypotension. Consider a reduction in trazodone dosing (Prod Info REYATAZ(R) oral capsules,
2005). 
7)  Probable Mechanism: inhibition of CYP3A4-mediated trazodone metabolism by

 
3.5.1.E   Carbamazepine 

1)  Interaction Effect: decreased trazodone plasma concentrations 
2)  Summary: An increase in carbamazepine concentration/dose ratio was
added to therapy, although the patient did not exhibit any signs of carbamazepine toxicity
1999a). Trazodone serum concentrations have been decreased during coadministration with 
carbamazepine. Patients should be closely monitored to see if there is a need
trazodone when taking both drugs (Prod Info Desyrel(R), 2003a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When given concurrently with carbamazepine, trazodone serum concentrations 
should be closely monitored and trazodone dose adjustments made as needed.
7)  Probable Mechanism: induction of trazodone CYP3A4-mediated metabolism
8)  Literature Reports 

a)  A 53-year-old male diagnosed with generalized partial epilepsy was receiving carbamazepine 700 
mg daily with a corresponding serum concentration of 7.9 mg/L. The concentration/dose ratio,
calculated by dividing the serum concentration (mg/L) by the dose (mg/kg), was 0.89. Trazodone 
therapy was initiated for depression, and two months later the carbamazepine serum
had increased to 10.0 mg/L with a corresponding concentration/dose ratio of 1.12. The serum 
concentration of the main pharmacologically active metabolite of carbamazepine,
10,11-epoxide, was not measured. Although this patient did not show any signs or symptoms of 
carbamazepine toxicity, this drug interaction may be clinically significant
higher carbamazepine steady-state concentration (Romero et al, 1999). 

 
3.5.1.F   Chlorpromazine 

1)  Interaction Effect: hypotension 
2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986o). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 

 
3.5.1.G   Clarithromycin 

1)  Interaction Effect: an increase in trazodone plasma levels 
2)  Summary: Patients receiving trazodone therapy concurrently with clarithromycin
exposure to trazodone due to clarithromycin-mediated inhibition of CYP3A4 metabolism.
2009). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: established 
6)  Clinical Management: Consider a lower dose of trazodone if it is used with a CYP3A4
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clarithromycin. Monitor patients receiving trazodone and clarithromycin for adverse effects, including
sedation, memory impairment, or impaired psychomotor performance. 
7)  Probable Mechanism: inhibition of CYP3A-mediated trazodone metabolism by
8)  Literature Reports 

a)  Increased plasma concentrations and pharmacodynamic effects of trazodone when coadministered 
with clarithromycin was demonstrated in a randomized, double-blind, 5
healthy volunteers. The study involved five treatment protocols: (a) placebo plus placebo, (b)
(5 mg) plus placebo, (c) zolpidem (5 mg) plus clarithromycin (500 mg), (d) trazodone (50 mg) plus 
placebo, and (e) trazodone (50 mg) plus clarithromycin (500 mg). Blood
intermittently throughout the study to determine plasma concentrations of zolpidem, trazodone, and
clarithromycin. Coadministration of trazodone with clarithromycin compared with placebo showed an 
increase in trazodone Cmax (922 +/- 161 nanogram/mL versus 681 +/
trazodone AUC (9,275 +/- 3,216 nanogram/mL per hour versus 4,668 nanogram/mL per hour). 
Trazodone elimination half-life increased with coadministration of clarithromycin compared to placebo 
(13.9 +/- 8.1 hr versus 7.1 +/- 1.6 hr), and oral clearance was reduced (89 +/
+/- 27 mL/min). The sedative effects of trazodone were also enhanced by clarithromycin. There were 
no significant changes in pharmacokinetics or pharmacodynamics of zolpidem in the other 
clarithromycin treatment groups (Farkas et al, 2009). 

 
3.5.1.H   Darunavir 

1)  Interaction Effect: increased trazodone plasma concentrations 
2)  Summary: Coadministration of ritonavir-boosted darunavir and trazodone
plasma concentrations of trazodone, possibly due to inhibition of CYP3A-mediated trazodone
by darunavir/ritonavir. As this may result in trazodone adverse effects (nausea, dizziness, hypotension, and
syncope), caution is advised when darunavir/ritonavir and trazodone are administered concomitantly. A 
lower dose of trazodone should be considered (Prod Info PREZISTA(R) film
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of ritonavir-boosted darunavir and trazodone may 
increase trazodone plasma concentrations. Use caution when these agents
patients for signs of increased trazodone adverse effects (nausea, dizziness, hypotension,
consider using a lower trazodone dose (Prod Info PREZISTA(R) film coated oral tablets,
7)  Probable Mechanism: inhibition of CYP3A-mediated trazodone metabolism by

 
3.5.1.I   Delavirdine 

1)  Interaction Effect: increased plasma concentrations of trazodone and increased risk of trazodone 
adverse effects (nausea, dizziness, hypotension, syncope) 
2)  Summary: Trazodone is metabolized in the liver by CYP3A4 enzymes. Drugs that are CYP3A4 
inhibitors, such as delavirdine, may decrease the metabolism of trazodone, causing
plasma concentrations. Although, the drug interaction between delavirdine and trazodone has not been
studied, adverse effects such as nausea, dizziness, hypotension and syncope have occurred following
coadministration of trazodone and ritonavir. Therefore, caution is advised when delavirdine and trazodone 
are administered concomitantly and a reduction in trazodone dosage should be considered (Prod Info 
RESCRIPTOR(R) oral tablets, 2006). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the coadministration of delavirdine and
patients for signs of increased trazodone adverse effects (nausea, dizziness, hypotension, syncope).
Consider reducing trazodone dosage when administering concomitantly with delavirdine.
7)  Probable Mechanism: inhibition of cytochrome P450 3A4-mediated trazodone metabolism

 
3.5.1.J   Digoxin 

1)  Interaction Effect: increased digoxin serum concentrations and an increased risk of digoxin toxicity
(nausea, vomiting, arrhythmias) 
2)  Summary: Digoxin maximum serum concentrations were increased nearly 30% compared with baseline 
after nefazodone (an antidepressant structurally related to trazodone ) was
randomized, crossover interaction study (Dockens et al, 1996a). Digoxin toxicity
woman after trazodone was added to a stable treatment regimen that included digoxin. Her digoxin
had remained within a stable therapeutic range for many months prior to beginning trazodone therapy 
(Rauch & Jenike, 1984c). Increased serum digoxin serum concentrations have also been reported in 
patients treated concurrently with trazodone and digoxin (Prod Info Desyrel(R),
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor digoxin concentrations when trazodone is added to,
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discontinued from concomitant treatment with digoxin. Also, monitor patients for signs and symptoms of
digoxin toxicity. Adjust digoxin dose accordingly. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Digoxin serum concentrations were increased nearly 30% compared with baseline after nefazodone 
(a phenylpiperazine antidepressant structurally related to trazodone ) was given concurrently with 
digoxin. In an open, randomized, triple-crossover interaction study, healthy
an 8-day oral regimen of digoxin 0.2 milligrams (mg) daily, nefazodone 200 mg twice daily, or both
drugs administered concomitantly during each 8-day trial period; all subjects crossed over to an 
alternate study regimen after a 10-day wash-out period. Steady-state area
time curve (AUC) and peak (Cmax) and trough (Cmin) serum concentrations of digoxin were increased
by 15%, 29% and 27%, respectively (p less than 0.05, each parameter). No significant changes were 
observed in vital signs, heart rate, or PR, QRS, and QT intervals. The frequency
adverse events did not differ between treatment groups (Dockens et al, 1996). 
b)  Digoxin toxicity occurred in a 68-year-old woman after trazodone was added to a stable treatment 
regimen that included digoxin. Prior to beginning trazodone therapy, her
remained within therapeutic range for many months (at a dose of digoxin 125 micrograms (mcg) daily),
and on admission was 0.8 nanograms/milliliter (ng/mL). She was hospitalized for severe depression; 
trazodone was initiated at a dose of 50 milligrams (mg) on day 1, and then escalated to
by day 11. On treatment day 14, the patient complained of nausea and vomiting; her digoxin level 
measured at 2.8 ng/mL. Trazodone 300 mg daily was continued and digoxin
therapeutic digoxin serum levels were restored. The patient's digoxin levels were sustained within
therapeutic range after conversion to an every-other-day regimen of digoxin 125 mcg while she 
continued to receive trazodone 300 mg daily (Rauch & Jenike, 1984b).
c)  Increased serum concentrations of digoxin have been observed in patients receiving concurrent
treatment with trazodone (Prod Info Desyrel(R), 2003b).  

 
3.5.1.K   Droperidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac
arrest) 
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be
with droperidol. Possible pharmacodynamic interactions can occur between droperidol and potentially
arrhythmogenic agents such as antidepressants that prolong the QT interval (Prod Info Inapsine(R), 2002).
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Droperidol should be administered with extreme caution in the
factors for development of prolonged QT syndrome, such as treatment with
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.L   Ethopropazine 

1)  Interaction Effect: hypotension 
2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 

 
3.5.1.M   Fluoxetine 

1)  Interaction Effect: trazodone toxicity (sedation, dry mouth, urinary retention) or serotonin syndrome 
(hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: When given concurrently, trazodone and fluoxetine have been reported to
effective with and without side effects (Metz & Shader, 1990; Swerdlow & Andia, 1989;
1992; Maes et al, 1997a). Coadministration of trazodone and fluoxetine has been reported to result in
speech dysfunction in a 43-year old man following traumatic brain injury (Patterson et al, 1997a). There 
have also been several reports of serotonin syndrome due to interactions between selective serotonin 
reuptake inhibitors and antidepressants (George & Godleski, 1996a; Reeves &
Lee, 1996). Serotonin syndrome is a rare but potentially fatal condition of serotonergic
characterized by hypertension, hyperthermia, myoclonus and changes in mental status (Sternbach, 1991a).
Further clinical studies are necessary to determine the incidence and implications of serotonin syndrome 
associated with this drug combination. 
3)  Severity: major 
4)  Onset: delayed 
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5)  Substantiation: probable 
6)  Clinical Management: Due to the potential for impairment in trazodone metabolism,
monitored for any signs of trazodone toxicity. Occasional dosage reductions of trazodone may be
Serotonin syndrome, characterized by hypertension, hyperthermia, myoclonus, and mental status changes, 
may also occur during concomitant therapy. 
7)  Probable Mechanism: decreased trazodone clearance 
8)  Literature Reports 

a)  Five cases of elevated antidepressant levels, four involving tricyclic antidepressants (nortriptyline, 
imipramine, desipramine) and one involving trazodone, have been reported.
fluoxetine, the ratio of antidepressant level to dose increased by 109% to 486% in the patients on
tricyclics and by 31% in the patient on trazodone. The trazodone-treated patient developed sedation 
and unstable gait (Aranow et al, 1989).  
b)  A 44-year-old man developed symptoms characteristic of serotonin
interaction between fluoxetine and trazodone. The patient had been taking fluoxetine 40 mg daily
trazodone 100 mg daily for approximately two months before symptoms occurred. The patient 
experienced disorientation, tremor, diaphoresis, and anxiety, followed by uncontrollable
loss of consciousness. After the patient was treated with cyproheptadine 4 mg orally, symptoms 
resolved over the next 30 minutes. Trazodone was discontinued and the
fluoxetine 40 mg daily without further complications (George & Godleski, 1996).
c)  Serotonin syndrome was also reported in a 29-year-old woman taking trazodone and
The patient was treated with trazodone 200 mg daily at bedtime for approximately three months for 
depression and insomnia. The patient's depressive symptoms were unresponsive to this treatment, so 
trazodone was subsequently decreased to 50 mg daily at bedtime for two weeks before
mg every morning was added. Within 24 hours after the first dose of paroxetine, the patient became
agitated, confused, shaky, and diaphoretic. Upon examination, the patient had impaired concentration, 
intermittent myoclonus in all extremities, hyperreflexia, tremor, and diaphoresis.
antidepressant medications, the patient's symptoms resolved (Reeves & Bullen, 1995).
d)  A 43-year-old male with traumatic brain injury developed speech dysfunction during
fluoxetine and trazodone. The patient was being treated with trazodone 150 mg at bedtime for chronic 
pain as a result of a fall. After undergoing a comprehensive psychiatric
rehabilitation, fluoxetine 20 mg every morning was added to the patient's regimen for treatment of
symptoms of depression. Within one week of starting therapy with fluoxetine, the patient began to slur 
his speech and later exhibited a slow rate of speech, increased pause length,
phonemes, and word-finding difficulties. After discontinuation of fluoxetine and tapering
therapy, the patient had marked improvement in speech difficulty and returned to normal over the next 
week (Patterson et al, 1997).  
e)  The pharmacokinetic effect of trazodone and fluoxetine cotherapy
a major depressive episode. All were treated with trazodone 100 mg daily, followed one
the addition of fluoxetine 20 mg daily, pindolol 7.5 mg daily, or placebo for four weeks. Pindolol and
placebo had no significant effect on the plasma concentrations of trazodone or its active metabolite,
meta-chlorophenylpiperazine (mCPP). However, when fluoxetine was combined with trazodone, levels 
of mCPP increased from a mean baseline value of 11.3 ng/mL to 38.3 ng/mL in four weeks.
increase was also associated with an improvement in the clinical response to the antidepressants 
(Maes et al, 1997).  

 
3.5.1.N   Fluphenazine 

1)  Interaction Effect: hypotension 
2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986n). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 

 
3.5.1.O   Fosamprenavir 

1)  Interaction Effect: an increase in trazodone plasma levels 
2)  Summary: Concomitant use of amprenavir, the active metabolite of fosamprenavir, and
result in increased trazodone plasma concentrations due to amprenavir inhibition of CYP3A4
trazodone metabolism. Exercise caution when using these medications together and consider a reduction 
of trazodone dosing. Monitor for trazodone side effects such as nausea, dizziness, hypotension, and 
syncope (Prod Info LEXIVA(R) oral solution, oral tablets, 2009; Prod Info AGENERASE(R) Capsules,
2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
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5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of fosamprenavir (with or without ritonavir)
cause increased trazodone plasma concentrations, and should be used with caution. Consider a
dose of trazodone if it is used with a CYP3A4 inhibitor such as fosamprenavir. Monitor patients receiving
fosamprenavir and trazodone for adverse effects, including sedation, nausea, dizziness, hypotension, and 
syncope (Prod Info LEXIVA(R) oral solution, oral tablets, 2009). 
7)  Probable Mechanism: inhibition of CYP3A4-mediated trazodone metabolism by
metabolite of fosamprenavir 
8)  Literature Reports 

a)  Coadministration of trazodone with ritonavir, a potent CYP3A4 inhibitor pharmacologically similar to
fosamprenavir, resulted in significant trazodone pharmacokinetic changes. In 10 healthy subjects, the
concurrent administration of a total of 4 doses ritonavir 200 mg twice daily with a single 50
trazodone increased the peak plasma trazodone concentration (Cmax) 34%, increased
fold, increased the half-life 2.2-fold, and decreased trazodone clearance 52%. During concomitant use 
of trazodone and ritonavir, adverse effects reported included nausea, hypotension, and syncope (Prod 
Info Desyrel(R) Oral Tablet, 2005).  

 
3.5.1.P   Foxglove 

1)  Interaction Effect: increased risk of digitalis toxicity 
2)  Summary: A single case report documents digoxin toxicity resulting from trazodone
(Rauch & Jenike, 1984a). Theoretically, foxglove may be similarly affected by trazodone due to its
to digoxin. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Avoid concomitant use of foxglove and trazodone. It is
intermittent trazodone doses will affect foxglove clearance (i.e., delayed excretion predisposing the
to digitalis toxicity). Patients who choose to combine foxglove with trazodone should be advised to monitor 
closely for signs and symptoms of toxicity (e.g., nausea, vomiting, drowsiness, changes in vision, dizziness, 
muscle weakness, hallucinations). 
7)  Probable Mechanism: not specified 
8)  Literature Reports 

a)  Trazodone added to a previously stable dose of digoxin resulted in a toxic digoxin level within 14 
days. A 68-year-old woman with a 30-year history of unipolar affective
inpatient psychiatric service. Medical history was significant for congestive heart failure,
atrial tachyarrhythmias, and impaired renal function presumed secondary to hypertensive nephropathy. 
She was stabilized on digoxin (125 mcg/day) and quinidine with achievement of therapeutic blood 
levels for each drug. Digoxin level on admission was 0.8 ng/mL (therapeutic range 1.2 to 1.7
and quinidine level was 4.0 mcg/mL (therapeutic range 1.5 to 5.0 mcg/mL). Trazodone 50 mg at 
bedtime was begun and increased in 50 mg increments every other day until 300 mg/day
on Day 11. On Day 14 she complained of nausea and vomiting. A digoxin level was toxic at 2.8 ng/mL. 
The quinidine level remained within therapeutic limits at 1.6 mcg/mL. With digoxin discontinuation, the 
nausea and vomiting resolved within 3 days. She continued trazodone 300 mg daily.
resumed at 125 mcg every other day resulting in therapeutic levels (Rauch & Jenike, 1984).

 
3.5.1.Q   Ginkgo 

1)  Interaction Effect: excessive sedation and potential coma 
2)  Summary: A single case report has described a semicomatose state following use of
trazodone. Since no rechallenge of either agent alone or together was performed, it is inconclusive if the
reaction was due to the combination or an unusual reaction to either agent alone. Ginkgo may have partial 
agonist activity at GABA receptors (Sasaki et al, 1999; Cott, 1995), as well as
cytochrome P450 3A4 (CYP3A4) activity, producing more of the active metabolite of trazodone, mCPP,
which further enhances the release of GABA (Galluzzi et al, 2000a). In contrast, ginkgo inhibited CYP3A4 
in vitro (Budzinski et al, 2000a). However, in vitro findings may not translate into the same in vivo findings, 
therefore the clinical significance of this in vitro finding is unknown. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: A single case report has described a semicomatose state
with trazodone. Since no rechallenge of either agent alone or together was performed, it is
the reaction was due to the combination or an unusual adverse reaction to either agent alone. Until more is
known about this potential interaction, avoid concomitant use of ginkgo and trazodone. If the use of both 
cannot be avoided, use a low dose of trazodone and monitor the patient carefully
sedation. 
7)  Probable Mechanism: induction of cytochrome P450 3A4 by ginkgo to produce more of the active 
metabolite mCPP of trazodone 
8)  Literature Reports 
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a)  An 80-year-old female diagnosed with probable Alzheimer's disease
80 mg twice daily and trazodone 20 mg twice daily following treatment failure after 3 months
bromazepam 3.5 mg daily, donepizil 5 mg at bedtime, and vitamin E 600 mg twice daily. Bromazepam, 
donepezil, and vitamin E were discontinued. On the third day of treatment
the patient developed gait instability and drowsiness, fell asleep one hour later, and
awakened. Blood pressure was 120/55, Glasgow coma scale was 6/15. Flumazenil 1 mg was given 
and the patient woke immediately. Trazodone and ginkgo were discontinued,
bromazepam. At evaluation 2 months later, cognitive function and behavior were unchanged. The 
mechanism of the interaction between gingko and trazodone was hypothesized to be due to a 
combination of weak GABA agonist activity of ginkgo, and induction of CYP 3A4 by ginkgo,
increased production of the active metabolite of trazodone, mCPP which further increased GABA 
release (Galluzzi et al, 2000).  
b)  Ginkgo biloba inhibited CYP3A4 in vitro with an IC50 of 4.75 mmol.
CYP3A4 inhibitor, was compared with ginkgo and other phytochemicals, had an IC50 of 7.18 x 10
mmol, making it 23.3 times more inhibitory than the most inhibitory plant phytochemical (goldenseal) 
with an IC50 of 0.03 mmol. Ginkgo was a much weaker inhibitor of CYP3A4;
significant drug interactions may occur with the inhibitory phytochemicals tested and drugs
metabolized by CYP3A4 (Budzinski et al, 2000).  

 
3.5.1.R   Indinavir 

1)  Interaction Effect: an increase in trazodone plasma levels 
2)  Summary: Coadministration of trazodone with ritonavir (an indinavir-related protease
potent CYP3A4 inhibition) produced increases in peak plasma trazodone concentration, prolongation
elimination half-life, increased area under the concentration-time curve, and decreased trazodone 
clearance. During concomitant use of trazodone and ritonavir, adverse effects reported included nausea, 
hypotension, and syncope. Other signs and symptoms associated with excess trazodone
included priapism, respiratory arrest, seizures, and EKG changes (Prod Info Desyrel(R),
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Consider a lower dose of trazodone if it is used with a CYP3A4
indinavir. Monitor patients receiving trazodone and indinavir for adverse effects, including
hypotension, syncope, and/or priapism. 
7)  Probable Mechanism: inhibition of CYP3A-mediated trazodone metabolism by

 
3.5.1.S   Itraconazole 

1)  Interaction Effect: increased trazodone serum concentrations 
2)  Summary: Substantial elevations are expected in trazodone serum concentrations when given 
concomitantly with itraconazole, a potent CYP3A4 inhibitor (Prod Info Desyrel(R),
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Consider a lower dose of trazodone if it is used concomitantly
CYP3A4 inhibitor such as itraconazole. Monitor patients receiving trazodone and itraconazole for adverse
effects, including sedation, nausea, hypotension, syncope, and/or priapism.
7)  Probable Mechanism: inhibition of CYP3A4-mediated trazodone metabolism

 
3.5.1.T   Ketoconazole 

1)  Interaction Effect: an increase in trazodone plasma levels 
2)  Summary: Patients receiving trazodone therapy concurrently with ketoconazole are
exposure to trazodone due to ketoconazole-mediated inhibition of CYP3A4 metabolism.
of trazodone with ritonavir (another potent CYP3A4 inhibitor) produced increases in peak plasma trazodone
concentration, prolongation of elimination half-life, increases in area under the concentration
and decreased trazodone clearance. During concomitant use of trazodone and ritonavir, adverse effects 
reported included nausea, hypotension, and syncope. Other signs and symptoms
trazodone exposure have included priapism, respiratory arrest, seizures, and EKG changes (Prod
Desyrel(R), 2003). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Consider a lower dose of trazodone if it is used with a CYP3A4
ketoconazole. Monitor patients receiving trazodone and ketoconazole for adverse effects, including
sedation, nausea, hypotension, syncope, and/or priapism. 
7)  Probable Mechanism: inhibition of CYP3A-mediated trazodone metabolism by

 
3.5.1.U   Linezolid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
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status changes) 
2)  Summary: Linezolid is a reversible, nonselective inhibitor of monoamine oxidase. Based
interactions reported with the concomitant administration of selective serotonin reuptake inhibitors (SSRIs), 
and monoamine oxidase inhibitors (MAOIs), concurrent administration or overlapping therapy with 
trazodone and linezolid may result in CNS toxicity or serotonin syndrome (Prod Info Desyrel(R) trazodone 
HCl, 1993). Serotonin syndrome is a hyperserotonergic state characterized by symptoms such as
restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. 
There have been spontaneous reports of serotonin syndrome associated with
and serotonergic agents (Prod Info ZYVOX(R) IV injection, oral tablets, oral suspension,
and trazodone are used concomitantly, monitor closely for symptoms of serotonin syndrome. Serotonin
syndrome can be life-threatening. If serotonin syndrome develops, discontinue the offending agents and 
provide supportive care and other therapy as necessary (Boyer & Shannon, 2005).
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: If linezolid and trazodone are used concomitantly, monitor
of serotonin syndrome such as neuromuscular abnormalities (including hyper
rigidity, clonus, peripheral hypertonicity, and shivering), autonomic hyperactivity (including tachycardia,
mydriasis, diaphoresis, and diarrhea), and mental status changes (including agitation and delirium). 
Serotonin syndrome can be life-threatening. If serotonin syndrome develops,
agents and provide supportive care and other therapy as necessary (Boyer & Shannon,
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine
8)  Literature Reports 

a)  In one case report, a 37-year-old male experienced symptoms of serotonin syndrome after 
concomitant treatment with citalopram and linezolid. He was admitted for cellulitis and paniculitis
right leg. His medical history consisted of hypertension, multiple myeloma, type 2 diabetes, depression,
passive-aggressive behavior, and adaptation trouble. The patient was treated for suspected methicillin
resistant staphylococcus aureus (MRSA) with intravenous vancomycin.
was receiving oral citalopram 40 mg daily, olanzapine 2.5 mg daily, trazodone 150 mg daily
clonazepam 2 mg three times daily, hydromorphone 125 mg subcutaneously every 4 hours, and other 
medications. On day five, the patient's infection improved and vancomycin was
discharged two days later on a regimen of oral linezolid 600 mg twice daily for ten days. After three
days of linezolid therapy, the patient reported having panic attacks and severe anxiety. After 5 days of 
linezolid, he was readmitted to the hospital for these symptoms, where he
tremors, excessive sweating, palpitations, and peribuccal numbness. His blood pressure
mmHg) and heart rate (112 bpm) were elevated. On day two, his blood pressure was 170/80 mmHg, 
he was still anxious and experiencing multiple panic attacks. Methotrimeprazine
bisoprolol 5 mg daily, and ondansetron 8 mg as needed were introduced; olanzapine dose was 
increased to 12.5 mg/day. One day four, linezolid was suspected as a
syndrome and was discontinued. Only one dose of linezolid remained of the 10
five, the patient's level of anxiety decreased and blood pressure varied (138 to 160/80). By day nine, 
his symptoms subsided and blood pressure (140/80 mmHg) and heart rate (80
normal (Bergeron et al, 2005). 

 
3.5.1.V   Mesoridazine 

1)  Interaction Effect: hypotension 
2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986h). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 

 
3.5.1.W   Methotrimeprazine 

1)  Interaction Effect: hypotension 
2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986d). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 
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3.5.1.X   Nefazodone 

1)  Interaction Effect: increased trazodone serum concentrations 
2)  Summary: Substantial elevations are expected in trazodone serum concentrations when given 
concomitantly with nefazodone, a CYP3A4 inhibitor (Prod Info Desyrel(R), 2003a)
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Consider a lower dose of trazodone if it is used concomitantly
inhibitor such as nefazodone. Monitor patients receiving trazodone and nefazodone for adverse effects,
including sedation, nausea, hypotension, syncope, and/or priapism. 
7)  Probable Mechanism: inhibition of CYP3A4-mediated trazodone metabolism

 
3.5.1.Y   Nelfinavir 

1)  Interaction Effect: increased plasma concentrations of trazodone and increased risk of trazodone 
adverse effects (nausea, dizziness, hypotension, syncope) 
2)  Summary: Trazodone is metabolized by cytochrome P450 3A4 (CYP3A4) enzymes. Drugs such as 
nelfinavir, which are cytochrome P450 3A substrates and inhibitors, may decrease the
trazodone, causing increased trazodone plasma concentrations. Although, the drug interaction between
nelfinavir and trazodone has not been studied, adverse effects such as nausea, dizziness, hypotension and 
syncope have occurred following coadministration of trazodone and ritonavir. Therefore, caution is advised 
when nelfinavir and trazodone are administered concomitantly. Reduction in
considered (Prod Info VIRACEPT(R) oral tablets, oral powder, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the coadministration of nelfinavir and trazodone. Monitor 
patients for signs of increased trazodone adverse effects (nausea, dizziness, hypotension, syncope). 
Consider reducing trazodone dosage when administering concomitantly with nelfinavir (Prod
VIRACEPT(R) oral tablets, oral powder, 2005). 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4-mediated trazodone

 
3.5.1.Z   Paroxetine 

1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status
2)  Summary: There have been several reports of serotonin syndrome due to interactions
selective serotonin reuptake inhibitors and antidepressants, including one case report due to paroxetine
and trazodone coadministration (George & Godleski, 1996c; Reeves & Bullen, 1995c; Alderman & Lee, 
1996a). Serotonin syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation 
characterized by hypertension, hyperthermia, myoclonus and changes in mental
Further clinical studies or case reports are necessary to determine the incidence and
serotonin syndrome associated with this drug combination. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of paroxetine and trazodone should be
Monitor patients for signs and symptoms of serotonin syndrome (hypertension, hyperthermia,
mental status changes). 
7)  Probable Mechanism: additive serotonergic effects 
8)  Literature Reports 

a)  Serotonin syndrome was reported in a 29-year old woman taking trazodone and paroxetine. The 
patient was treated with trazodone 200 mg daily at bedtime for approximately three
depression and insomnia. The patient's depressive symptoms were unresponsive to this treatment, so 
trazodone was subsequently decreased to 50 mg daily at bedtime for two weeks
mg every morning was added. Within 24 hours after the first dose of paroxetine, the patient became
agitated, confused, shaky, and diaphoretic. Upon examination, the patient had impaired concentration, 
intermittent myoclonus in all extremities, hyperreflexia, tremor, and diaphoresis.
antidepressant medications, the patient's symptoms resolved (Reeves & Bullen, 1995b).
b)  A 44-year old man developed symptoms characteristic of serotonin syndrome due to a
interaction between fluoxetine and trazodone. The patient had been taking fluoxetine 40 mg daily and 
trazodone 100 mg daily for approximately two months before symptoms
experienced disorientation, tremor, diaphoresis, and anxiety, followed by uncontrollable shaking
loss of consciousness. After the patient was treated with cyproheptadine 4 mg orally, symptoms 
resolved over the next 30 minutes. Trazodone was discontinued and the patient continued
fluoxetine 40 mg daily without further complications (George & Godleski, 1996b). 

 
3.5.1.AA   Perphenazine 

1)  Interaction Effect: hypotension 
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2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986l). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 

 
3.5.1.AB   Phenytoin 

1)  Interaction Effect: increased phenytoin serum concentrations and an increased risk of phenytoin toxicity
(ataxia, hyperreflexia, nystagmus, tremor) 
2)  Summary: Increased phenytoin serum concentrations have occurred in patients receiving concomitant 
treatment with trazodone and phenytoin (Prod Info Desyrel(R), 2003d). Phenytoin toxicity has occurred in a 
patient receiving concurrent treatment with the 2 drugs (Dorn, 1986). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Measure serum levels of phenytoin after initiation, changes in
discontinuation of trazodone; adjust dosage accordingly. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  In 1 case concomitant administration of phenytoin and trazodone was
increases in phenytoin serum concentrations and phenytoin toxicity. It is speculated that
may competitively inhibit the metabolism of phenytoin, binding of phenytoin to plasma proteins, or renal
phenytoin excretion. It may be prudent to monitor phenytoin serum concentrations in patients receiving 
the combination until further data is available (Dorn, 1986). 

 
3.5.1.AC   Pipotiazine 

1)  Interaction Effect: hypotension 
2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 

 
3.5.1.AD   Prochlorperazine 

1)  Interaction Effect: hypotension 
2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986e). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 

 
3.5.1.AE   Promazine 

1)  Interaction Effect: hypotension 
2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986b). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 

 
3.5.1.AF   Promethazine 

1)  Interaction Effect: hypotension 
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2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986j). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 

 
3.5.1.AG   Propiomazine 

1)  Interaction Effect: hypotension 
2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986i). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 

 
3.5.1.AH   Ritonavir 

1)  Interaction Effect: an increase in trazodone plasma levels and increased risk of trazodone side
2)  Summary: Ritonavir inhibits the CYPA-mediated metabolism of trazodone.
with trazodone produced a 34% (95% CI) increase in peak plasma trazodone concentrations, a
(95%CI) increase in total area under the concentration-time curve, and a prolongation of elimination
life. Patients should be monitored for increased trazodone side effects including nausea, dizziness, 
syncope and hypotension. A reduction in trazodone dosing may be warranted (Prod Info NORVIR(R) oral 
liquid-filled capsule, oral solution, 2005; Greenblatt et al, 2003a). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving trazodone and ritonavir should be monitored
sedative effects and hypotension. Consider a reduction in trazodone dosing.
7)  Probable Mechanism: inhibition of CYP3A-mediated trazodone metabolism by ritonavir
8)  Literature Reports 

a)  Coadministration of ritonavir and trazodone produces a significant increase in peak plasma 
trazodone concentration (Cmax), prolongation of elimination half-life, increase in
reduction in oral clearance. Ten subjects participated in a randomized, four
study with 7 days elapsing between treatments. The four treatment conditions were: Treatment A: 
placebo to match trazodone, plus placebo to match ritonavir; Treatment B: trazodone 50 mg plus
ritonavir placebo; Treatment C: placebo to match trazodone plus ritonavir 200 mg X 4 doses; 
Treatment D: trazodone 50 mg plus ritonavir 200 mg X 4 doses. Ritonavir and trazodone
coadministration produced a significant increase in trazodone Cmax with the mean +/
842 +/- 64 ng/mL (treatment B) and 1125 +/- 111 ng/mL (treatment D) (p less
SE elimination half-life in treatment B was 6.7 +/- 0.7 h and in treatment D was 14.9 +/
0.05). The mean +/- SE total AUC for treatment B was 5.86 +/- 0.83 mcg/mL X h and for treatment D 
was 13.88 +/- 2.89 (p less than 0.01). The mean +/- SE apparent oral
B was 155 +/- 23 and for treatment D was 75 +/- 12 (p less than 0.001). Sedation,
psychomotor performance (the DSST), and a quantitatively small increase in beta amplitude on the 
EEG caused by trazodone were all enhanced by coadministration of ritonavir (Greenblatt et al, 2003). 

 
3.5.1.AI   St John's Wort 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyerthermia, myoclonus, 
mental status changes) 
2)  Summary: One pooly defined case of a patient developing serotonin syndrome after
therapy with St. John's Wort has been reported (DeMott, 1998a). Four case reports describe the onset
serotonin syndrome-like symptoms following the addition of St. John's Wort to sertraline therapy, and one 
case with nefazodone therapy (Lantz et al, 1999). A patient exhibited a syndrome resembling 
sedative/hypnotic intoxication after adding St. John's Wort to paroxetine therapy (Gordon, 1998).
Wort is thought to inhibit serotonin reuptake and may have mild monoamine oxidase inhibitory activity 
(Singer et al, 1999; Thiede & Walper, 1994), which when added to selective serotonin reuptake inhibitors 
may result in serotonin syndrome. This interaction may be extended to trazodone which, though not a 
SSRI, inhibits serotonin uptake. Serotonin syndrome is a condition of serotonergic
manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis,
tremor. If the syndrome is not recognized and correctly treated, death can result (Sternbach,
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3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Avoid concomitant use of St. John's Wort and trazodone. Given
trazodone of up to 15 hours, St. John's Wort should be avoided for at least 5 half
trazodone discontinuation. 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic
8)  Literature Reports 

a)  A patient discontinued trazodone treatment, replacing it with St. John's Wort six days later. The 
patient then experienced mental confusion, muscle twitching, sweating, flushing, and
authors characterized as serotonin syndrome. Dosage for neither of the entities were provided nor was 
the exact time frame of the reaction (DeMott, 1998).  

 
3.5.1.AJ   Thiethylperazine 

1)  Interaction Effect: hypotension 
2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986g). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 

 
3.5.1.AK   Thioridazine 

1)  Interaction Effect: hypotension 
2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986m). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 
8)  Literature Reports 

a)  In one study, 11 depressed patients received trazodone 150 mg or 300
weeks. In addition, thioridazine 40 mg daily was given for one week, and blood samplings were
obtained prior to and after the coadministration. Thioridazine significantly increased plasma 
concentrations of both trazodone and m-chlorophenylpiperazine, the active metabolite
These results suggest the involvement of cytochrome P4502D6 (CYP2D6) in the metabolism of 
trazodone, since thioridazine is a known inhibitor of this isozyme (Yasui

 
3.5.1.AL   Tipranavir 

1)  Interaction Effect: increased plasma concentrations of trazodone and increased risk of trazodone 
adverse effects (nausea, dizziness, hypotension, syncope) 
2)  Summary: Coadministration of tipranavir/ritonavir with trazodone may inhibit the CYP3A4
trazodone metabolism, causing increased trazodone plasma concentrations.
between tipranavir and trazodone has not been studied, adverse effects such as nausea,
hypotension and syncope have occurred following coadministration of trazodone and ritonavir. Therefore,
caution is advised when tipranavir/ritonavir and trazodone are administered concomitantly. Consider using 
a lower dose of trazodone (Prod Info APTIVUS(R) oral capsules, 2006). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent administration of tipranavir/ritonavir and
trazodone plasma concentrations. Use caution when these agents are coadministered and consider
a lower trazodone dose (Prod Info APTIVUS(R) oral capsules, 2006). Monitor patients for signs of 
increased trazodone adverse effects (nausea, dizziness, hypotension, syncope).
7)  Probable Mechanism: inhibition of CYP3A4-mediated trazodone metabolism
8)  Literature Reports 

a)  Coadministration of ritonavir and trazodone produces a significant increase in peak plasma 
trazodone concentration (Cmax), prolongation of elimination half-life, increase in
reduction in oral clearance. Ten subjects participated in a randomized, four
study with 7 days elapsing between treatments. The four treatment conditions were: Treatment A: 
placebo to match trazodone, plus placebo to match ritonavir; Treatment B: trazodone 50 mg plus
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ritonavir placebo; Treatment C: placebo to match trazodone plus ritonavir 200 mg X 4 doses; 
Treatment D: trazodone 50 mg plus ritonavir 200 mg X 4 doses. Ritonavir and trazodone
coadministration produced a significant increase in trazodone Cmax with the mean +/
842 +/- 64 ng/mL (treatment B) and 1125 +/- 111 ng/mL (treatment D) (p less
SE elimination half-life in treatment B was 6.7 +/- 0.7 h and in treatment D was 14.9 +/
0.05). The mean +/- SE total AUC for treatment B was 5.86 +/- 0.83 mcg/mL X h and for treatment D 
was 13.88 +/- 2.89 (p less than 0.01). The mean +/- SE apparent oral
B was 155 +/- 23 and for treatment D was 75 +/- 12 (p less than 0.001). Sedation,
psychomotor performance (the DSST), and a quantitatively small increase in beta amplitude on the 
EEG caused by trazodone were all enhanced by coadministration of ritonavir (Greenblatt et al, 2003). 

 
3.5.1.AM   Trifluoperazine 

1)  Interaction Effect: hypotension 
2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 

 
3.5.1.AN   Triflupromazine 

1)  Interaction Effect: hypotension 
2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986k). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 

 
3.5.1.AO   Venlafaxine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concurrent use of trazodone and venlafaxine resulted in symptoms of serotonin
a 50-year-old male who was also taking methadone (McCue & Joseph, 2001). If trazodone and venlafaxine 
are used concomitantly, monitor closely for symptoms of serotonin syndrome. Serotonin syndrome can be 
life-threatening. If serotonin syndrome develops, discontinue the offending agents
care and other therapy as necessary (Boyer & Shannon, 2005). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with coadministration
and venlafaxine (McCue & Joseph, 2001). If trazodone and venlafaxine are used concomitantly, monitor
closely for symptoms of serotonin syndrome such as neuromuscular abnormalities (including hyper
tremor, muscle rigidity, clonus, peripheral hypertonicity, and shivering), autonomic hyperactivity (including 
tachycardia, mydriasis, diaphoresis, the presence of bowel sounds, and diarrhea), and mental status 
changes (including agitation and delirium). Serotonin syndrome can be life
syndrome develops, discontinue the offending agents and provide supportive care and other therapy as 
necessary (Boyer & Shannon, 2005). 
7)  Probable Mechanism: additive pharmacologic effects 
8)  Literature Reports 

a)  A 50-year-old male experienced serotonin syndrome 18 days after
trazodone. Venlafaxine extended release for depression, trazodone for insomnia, methadone for
dependence, and docusate were started after he was admitted to the hospital for depressed mood, 
anhedonia, hopelessness, insomnia, and suicidal ideation. The dose of
over 7 days to 225 mg/day. Eighteen days after hospitalization, he became disoriented, restless
experienced myoclonic jerking, gross tremulousness, and diaphoresis. He was afebrile. His other vital 
signs were unremarkable. All his drugs were discontinued because his
worsened. Intravenous hydration was initiated. He significantly improved within 24 hours.
and docusate were restarted and mirtazapine was started. He experienced no further episodes. 
Significant past medical history includes selective serotonin reuptake inhibitors (SSRIs) while on 
methadone, without any similar symptoms (McCue & Joseph, 2001). 
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3.5.2   Drug-Food Combinations 
 
3.5.2.A   Food 

1)  Interaction Effect: increased time to peak levels 
2)  Summary: Although the rate of absorption of trazodone is reduced when there is food in
may be a slight increase in the total amount of drug absorbed. The maximum concentration is reduced by 
up to 30%, and the time to reach peak levels is prolonged (Nilsen & Dale, 1992; Georgotas et al, 1982; 
Rawls, 1982). Trazodone should be taken shortly after a meal or light snack
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Trazodone should be taken shortly after a meal or light
7)  Probable Mechanism: delayed absorption 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Trazodone Hydrochloride 
1)  Toxic 

a)  Laboratory Parameters 
1)  blood pressure (Prod Info Desyrel(R) Oral Tablet, 2005) 
2)  ECG in patients with cardiac disease (Prod Info Desyrel(R) Oral Tablet,
3)  white blood cell and differential count; in patients with signs of infection (Prod
Tablet, 2005) 

b)  Physical Findings 
1)  Monitor patients receiving antidepressants for worsening of depression, suicidality, or unusual 
changes in behavior, especially at the initiation of therapy or when the
Such monitoring should include at least weekly face-to-face contact with patients or their
members or caregivers during the initial 4 weeks of treatment, then visits every other week for the next 
4 weeks, then at 12 weeks, and then as clinically indicated beyond 12
should be advised of the need for close observation (i.e., daily observation) of patients
communication with the prescriber (Anon, 2004). 
2)  Patients who experience symptoms of anxiety, agitation, panic attacks, insomnia,
hostility, impulsivity, akathisia, hypomania, or mania may be at an increased risk for worsening 
depression or suicidality. If these symptoms are observed, therapy should be
be necessary to discontinue medications when symptoms are severe, sudden in onset, or were
part of the patient's initial symptoms (Anon, 2004). 

 
 4.2   Patient Instructions 

A)  Trazodone (By mouth) 
Trazodone 
 
Treats depression, and depression with anxiety. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to trazodone.
 
How to Use This Medicine: 
Tablet 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need
changed several times in order to find out what works best for you. Do not use more medicine or use it 
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more often than your doctor tells you to. 
It is best to take this medicine with food or milk. 
This medicine should come with a Medication Guide. Read and follow these instructions
doctor or pharmacist if you have any questions. Ask your pharmacist for the Medication Guide if you
have one. Your doctor might ask you to sign some forms to show that you understand this information.

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost
dose, wait until then to use the medicine and skip the missed dose. Do not use extra medicine to make up
for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover
after you have finished your treatment. You will also need to throw away old medicine after the expiration 
date has passed. 
Keep all medicine away from children and never share your medicine with anyone.

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over
and herbal products. 

Make sure your doctor knows if you are taking digoxin, phenytoin (Dilantin
you drowsy such as sleeping pills, tranquilizers, other medicine for depression, cold or allergy
narcotic pain killers. 
Tell your doctor if you are using carbamazepine (Tegretol®), an antiviral drug (such
Crixivan®, Norvir®), or a medicine to treat fungal infections (such as fluconazole, itraconazole,
ketoconazole, Diflucan®, Nizoral®, Sporanox®). 
Make sure your doctor knows if you are also using medicine to decrease your blood pressure. Some blood 
pressure medicines are atenolol, hydrochlorothiazide (HCTZ), lisinopril, metoprolol,
Diovan®, Lotrel®, Norvasc®, Prinivil®, Toprol®, and Zestril®. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breast feeding, or if you have heart
For some children and teenagers, this medicine can increase thoughts of suicide. All of the warnings in this
leaflet are true for a child or teenager who is using this medicine.Tell your doctor right away if you start to 
feel more depressed. Also tell your doctor right away if you have thoughts about hurting yourself. Report 
any unusual thoughts or behaviors that trouble you, especially if they are new or
sure your caregiver knows if you have trouble sleeping, get upset easily, have a big increase in
start to act reckless. Also tell your doctor if you have sudden or strong feelings, such as feeling nervous,
angry, restless, violent, or scared.Let your doctor know if you or anyone in your family has bipolar disorder
(manic-depressive) or has tried to commit suicide. 
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease 
your dose before stopping it completely. 
You may need to take trazodone for 2 to 4 weeks before you start to feel better.
Get up slowly from a lying or sitting position to decrease dizziness caused by this
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that 
could be dangerous if you are not alert. 
Make sure any doctor or dentist who treats you knows that you are using this medicine.
stop using this medicine several days before having surgery or medical tests.
Your doctor will need to check your progress at regular visits while you are using this
keep all appointments. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in
chest tightness, trouble breathing. 
Painful, prolonged erection of your penis. 
Skin rash. 
Unexplained fever or sore throat. 

 
If you notice these less serious side effects, talk with your doctor: 

Changes in vision, such as trouble focusing. 
Constipation or diarrhea. 
Drowsiness or dizziness. 
Dry mouth. 
Headache. 
Nausea, vomiting, upset stomach. 
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Nervousness, trouble sleeping. 
 
If you notice other side effects that you think are caused by this medicine, tell your

 
 4.3   Place In Therapy 

A)  Depression is a complicated disorder and consequently this disease's treatment regimens are diverse. The two 
most prevalent diagnostic syndromes among affective disorders are major depression and bipolar disorders. The 
tricyclic antidepressants (TCAs), selective serotonin reuptake inhibitors (SSRIs), and the monoamine oxidase 
inhibitors (MAOIs) are considered the most effective agents for treating major depression. For treating bipolar 
disorders, lithium is the preferred therapy; carbamazepine and valproic acid are considered alternatives.
B)  Trazodone is equally effective for treating mild typical or endogenous depression as the standard TCA's. Some
questions remain as to the effectiveness of trazodone for treating moderate-to-severe endogenous depression as 
patients seem to have difficulty tolerating adequate doses. Trazodone possesses the unique property of sedation 
without anticholinergic effects. Other advantageous characteristics of this agent include successful treatment of 
anxiety disorders, agitation, obsessive compulsive behavior, and a comparatively safe adverse effects profile 
following overdoses. Trazodone may also be safely combined with MAOIs for refractory
of trazodone include a high incidence of priapism, orthostatic hypotension, and induction
and ventricular arrhythmias. However, compared with the TCAs, trazodone is still considered
C)  Trazodone does have a place in therapy for treating endogenous or typical depression, but should be utilized 
secondary to the TCAs, the SSRIs, and the MAOIs in most circumstances. Trazodone's unique
without anticholinergic effects may be useful in elderly patients refractory to standard
patients with an unusually high potential for suicide, trazodone may be considered for
that commonly treat elderly depressed patients, refractory depressed patients, or observe
threatening suicide should consider trazodone for formulary inclusion. 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Trazodone, which was first synthesized in 1966, represents a different class of antidepressants, the
triazolopyridines. Structurally, it does not bear any similarity to tricyclic antidepressants, tetracyclic
antidepressants, or MAO inhibitors. The antidepressant activity of trazodone appears to be due to its ability to
selectively inhibit serotonin reuptake. At low doses, trazodone appears to act as a serotonin antagonist and at
higher doses as an agonist (Maj et al, 1979; Stefanini et al, 1976). 
2)  Unlike other antidepressants, trazodone does not potentiate catecholamines
It does appear to have a sedative effect and slight muscle relaxant properties, but no
(Silvestrini et al, 1968). Trazodone does not have any significant effect on prolactin release
1979)(Rolandi et al, 1981). 
3)  Trazodone appears to be equally effective in bipolar and unipolar depression. Its main
antidepressant therapy is its short onset of action and low incidence of anticholinergic and cardiovascular
effects. However, some studies have indicated the onset of action of trazodone is similar to that of amitriptyline
(Rawls, 1982a; Brogden et al, 1981; Rickels, 1981). Some data has suggested an anxiolytic effect of trazodone 
which may be less than or equal to other benzodiazepines; however, sufficient data have not been provided to 
determine that these effects are related directly to properties of the drug or secondary to improvement in 
existing depression. 

B)  REVIEW ARTICLES 
1)  A comprehensive review of the second-generation antidepressant agents (maprotiline, amoxapine, 
trazodone, nomifensine) has been presented (Caccaro & Siever, 1985). 
2)  Other uses of antidepressant agents, including enuresis, bulimia, anorexia nervosa, panic disorder, chronic 
pain, migraine headache, and peptic ulcer disease have been reviewed (Orsulak & Waller,
3)  A review of clinical guidelines for utilizing antidepressants in the treatment of
is available (Salzman, 1985). 
4)  Drug-interactions of antidepressants are reviewed in German language (Zapotoczky

 
 4.5   Therapeutic Uses 

Trazodone 

Trazodone Hydrochloride 

 
4.5.A   Trazodone 

Dementia 

Electroconvulsive therapy 
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4.5.A.1   Dementia 

See Drug Consult reference: BEHAVIORAL AND PSYCHOLOGICAL SYMPTOMS OF DEMENTIA
 
4.5.A.2   Electroconvulsive therapy 

See Drug Consult reference: DRUGS FOR SEIZURE PROLONGATION IN ECT
 
4.5.B   Trazodone Hydrochloride 

Adverse reaction to drug - Insomnia 

Agoraphobia 

Alcohol withdrawal syndrome 

Benzodiazepine withdrawal 

Chronic pain 

Dementia 

Depression 

Diabetic neuropathy 

Erectile dysfunction; Diagnosis 

Essential tremor 

Insomnia 

Migraine, Pediatric; Prophylaxis 

Neuroleptic-induced acute akathisia 

Schizophrenia 

 
4.5.B.1   Adverse reaction to drug - Insomnia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Effective for treatment of INSOMNIA induced by monoamine oxidase inhibitors in a small
c)  Adult: 

1)  In a small double-blind, placebo-controlled, crossover trial (n=7), a 7
TRAZODONE 50 milligrams each evening improved sleep disturbances in patients with depression 
who had responded to brofaromine, but who had experienced insomnia
oxidase inhibitor (MAO-I). Mean number of nightly awakenings and number of shifts were
lower after trazodone therapy compared with baseline (p=0.019 and p=0.002, respectively). 
Subjectively, some patients felt they had better and deeper sleep with
mild. Larger controlled trials are needed (Haffmans & Vos, 1999). 
2)  The benefits of trazodone in the treatment of insomnia secondary to monoamine oxidase inhibitor 
(MAOI) therapy were demonstrated in a small, open study (Nierenberg
patients with depression were treated with either tranylcypromine, phenelzine, or
developed insomnia after receiving MAOI therapy for 5 to 60 days. Trazodone in oral doses of 25 to 
200 milligrams daily (mean, 85 milligrams daily) was reported to produce improvement in insomnia in 
12 patients (92%) within 1 week of treatment; 9 of the 13 patients were able to continue
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inhibitors with trazodone without the occurrence of intolerable adverse effects. Controlled clinical trials 
are required to further evaluate the efficacy of trazodone in this clinical setting.

 
4.5.B.2   Agoraphobia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Effective for symptomatic improvement 
c)  Adult: 

1)  Trazodone 300 milligrams daily was effective in reducing anxiety, panic symptoms and phobic 
symptoms in outpatients with PANIC DISORDER or agoraphobia with panic
study involving 11 patients (Mavissakalian et al, 1987). 

 
4.5.B.3   Alcohol withdrawal syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Appears to be beneficial in the treatment of acute alcohol withdrawal syndrome
c)  Adult: 

1)  Total abstinence was reported after 90 days of trazodone treatment
patient open study. After completing acute detoxification (mean period 10 days) with
(50 to 100 milligrams (mg) per day) and tiapride (300 to 600 mg/day), patients entered a
detoxification program and began trazodone therapy with daily doses ranging from 75 to 300 mg 
(mean 135 mg). Baseline and 90-day Discan scale scores for anxiety, craving and
exhibited a significant reduction in mean score at the end of the trial (P less than 0.0001). The rate of
abstinence combined with the rate of controlled drinking patterns was similar to that seen with other 
drugs used in this indication, as was the recidivism rate (Janiri et al, 1998).
2)  Seventeen chronic alcoholics abruptly stopped drinking ethanol and were
trazodone 100 milligrams/day. Based on the Hamilton anxiety rating scale, trazodone produced
significant global improvements and regression of pre-treatment clinical features, including anxiety,
depression, fear, and insomnia. After 3 to 5 days of trazodone therapy, tremors disappeared almost 
completely. It is thought that trazodone is beneficial due to the dopamine and serotonin
activity (Roccatogliata et al, 1980). 

 
4.5.B.4   Benzodiazepine withdrawal 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Effective as an aid to discontinuing benzodiazepine in a small study 
c)  Adult: 

1)  Ten patients experienced generally mild and transitory benzodiazepine withdrawal symptoms while 
receiving trazodone (100 mg three times a day) during a 2- to 4-week
benzodiazepine dependence. After their benzodiazepines were progressively tapered and 
discontinued, the patients were discharged on trazodone 300 milligrams/day.
benzodiazepine-free during a 1-year follow-up and showed significant reductions in trazodone dose
(300 to 185 milligrams/day) and in Hamilton Rating Scales scores for anxiety and depression. Drug 
screens were not performed; benzodiazepine abstinence was determined by patient
general practitioner assessments (Ansseau & De Roeck, 1993). 

 
4.5.B.5   Chronic pain 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 
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See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

NOT effective for relief of BURNING MOUTH SYNDROME in a small controlled
c)  Adult: 

1)  An 8-week course of oral TRAZODONE 200 milligrams every evening
analgesic efficacy for CHRONIC MOUTH PAIN than did placebo in a double
weeks, patient-rated visual analog pain scores dropped by 13.9 and 12.3 points, respectively, in the 
trazodone and control groups (NS). Overall, 8 of 11 (73%) trazodone-
(76%) placebo-treated patients rated themselves as 'improved' (NS). Trazodone caused significantly 
more dizziness (p less than 0.001) and drowsiness (p less than 0.05) (Tammiala
1999). 

 
4.5.B.6   Dementia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

May offer some benefit to patients with aggressive behavior or repetitive screaming
dementia 

c)  Adult: 
1)  A pilot open-label study found that oral TRAZODONE produced symptomatic improvement in the 
behavior of 14 consecutive patients (mean age 70.5 years) with FRONTOTEMPORAL DEMENTIA,
diagnosed according to criteria of the Lund and Manchester Groups (1994). For 4 weeks, patients 
received trazodone 50 milligrams (mg) 3 times a day, followed by a 2
day. Ratings on the Neuropsychiatric Inventory (NPI) showed significant decreases in delusions,
aggression, anxiety, and irritability, comparing scores after 4 weeks of therapy with baseline (p less 
than 0.05). After completion of the 300-mg dosing period, significant declines
disinhibition, and aberrant motor behavior were also noted (p less than 0.05) (Lebert & Pasquier,
1999). 
2)  Trazodone was effective in the treatment of PALILALIA, a condition consisting of a
involuntary repetition (two or more times) of a phrase or word, in an 83
dementia. Within three weeks of treatment, an oral dose level of 300 milligrams per day was reached 
and the palilalia was no longer evident. The patient had also exhibited chronic screaming,
and aggressiveness. These conditions disappeared as well and the patient showed no signs of 
sedation. The patient died 9 months later but had no further episodes of palilalia
that time (Serra-Mestres et al, 1996). 
3)  Trazodone, gradually increased to 300 milligrams/day, effectively controlled the
SCREAMING (10 to 12 hours per day) of a 84-year-old psychiatric patient. The patient's screaming 
episodes stopped 2 weeks after receiving trazodone, and no serious adverse
Her repetitive screaming was previously unaltered by trials of either haloperidol, mesoridazine, or
hydroxyzine (Pasion & Kirby, 1993). 
4)  Combined therapy with trazodone and tryptophan was effective in the aggressive behavior of 
dementia (Wilcock et al, 1987). Trazodone 50 milligrams two times a day plus
milligrams two times a day, with dosing adjustments to achieve therapeutic efficacy or avoid side
effects, was reported effective in improving aggressiveness in 4 of 6 elderly female patients with
dementia. 
5)  One case report described benefits of a combination of trazodone (up to 300
L-tryptophan (up to 2.5 grams daily) in the treatment of disordered behavior (screaming and banging)
in an 82-year-old woman with moderately advanced dementia (Greenwald et al, 1986).

 
4.5.B.7   Depression 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Effective for depression with or without prominent anxiety (Prod Info Desyrel(R),
c)  Adult: 

1)  In a randomized trial of 379 patients from 16 centers, patients received either trazodone 200 to 600 
milligrams/day, imipramine 100 to 300 milligrams/day, or placebo for an
Hamilton scores were reduced by 25% in the placebo-treated patients and by 50% in trazodone and
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imipramine-treated patients. Anticholinergic effects were much more evident in patients treated with 
imipramine than in patients treated with trazodone or placebo. Fifteen percent of
44% of the imipramine patients had dry mouth. Blurred vision occurred in 6% of trazodone and 19% of
imipramine-treated patients. Bowel disturbances occurred in 8% and 18%, respectively, and delayed 
urine flow in 1% and 4%, respectively (Gershon & Newton, 1980b). 
2)  A year-long study was conducted in 79 subjects to evaluate the long
trazodone compared to imipramine in the treatment of primary depression. At the end of 12 months, 19 
(36%) and 7 (24%) patients remained on either trazodone or imipramine,
found to be more effective in HAM-D illness rating and clinical global improvement rating
statistical significance not presented). Anticholinergic side effects were more frequent in the
imipramine group but drowsiness was more frequent in the trazodone group (Feighner, 1981).
3)  In a double-blind study of 60 geriatric patients receiving trazodone (average dose 305 
milligrams/day) or imipramine (average dose 145 milligrams/day) for a duration of
treatment of unipolar depression, both trazodone and imipramine showed similar efficacy. There was
significant improvement in the Hamilton depression scale for both drugs. There was no significant 
difference in the Beck depression scale between trazodone and imipramine. There were
efffects seen with the trazodone-treated patients (Gerner et al, 1980b).
4)  Several reports have suggested efficacy of trazodone in the treatment
suggesting the drug has anxiolytic effects separate from its antidepressant activity (Rawls,
One study has reported that trazodone 75 mg daily and diazepam 15 mg daily were both more 
effective than placebo in the treatment of anxiety. In the treatment of anxiety/depression, trazodone 
was reported superior to diazepam. Another report indicated that trazodone in doses of
daily had definite anxiolytic properties, but it was not superior to chlordiazepoxide 20 to 40 mg daily 
(Rawls, 1982c). 
5)  Many clinical trials have compared the effectiveness of trazodone, imipramine, and
studies found trazodone to be as effective as imipramine in treating depression and more effective 
than placebo, with trazodone causing more sedation but fewer anticholinergic effects than imipramine 
(Davis & Vogel, 1981; Mann et al, 1980; Gershon et al, 1981; Kellams et al,
Feighner, 1980b; Escobar et al, 1980a). 

 
4.5.B.8   Diabetic neuropathy 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

61.3% rate of symptomatic improvement; 22.6% complete relief  
Controlled studies needed 
Trazodone has been used to treat painful diabetic neuropathy (Panel comment., .) and other types 
of chronic pain (Manufacturer comment., 5/88.; Panel comment.,

c)  Adult: 
1)  In a prospective, open-label study, 19 of 31 adult patients (61.3%)
diabetic neuropathy with use of oral TRAZODONE 50 or 100 milligrams (mg) a day for 4 weeks.
patients (22.6%) obtained complete relief. Therapeutic failures included 4 patients (12.9%) who found 
no relief (100-mg doses) and 8 patients (25.8%) who discontinued therapy
doses), which included dizziness (5), headache (2), and insomnia (1). All patients began
50 mg/day at bedtime; after 2 weeks, doses were raised to 100 mg/day if patients had no side effects 
and had not experienced complete relief (Wilson, 1999). 

 
4.5.B.9   Erectile dysfunction; Diagnosis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

No efficacy shown in the treatment of ERECTILE DYSFUNCTION 
c)  Adult: 

1)  Oral trazodone in a total daily dose of 150 milligrams (mg) was no
the treatment of erectile dysfunction in a double-blind, placebo-controlled trial
run-in period, patients randomized to the trazodone treatment group took one 50
morning and two 50-mg capsules in the evening for 4 weeks; patients in the placebo group took 
identical capsules on the same schedule. To avoid selection bias, the specific etiology
impotence was not identified until after completion of the treatment regimen. Analysis of the
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results demonstrated no significant difference (p=0.98) between the trazodone
group treated with placebo. Patients with psychogenic impotence responded favorably more often than 
other patients, 23% versus 15%, respectively, but the difference was not statistically
(p=0.45) (Meinhardt et al, 1997a). 
2)  A 3-month course of TRAZODONE 50 milligrams orally at bedtime was no more
placebo for treatment of erectile dysfunction, according to a randomized, double
the group receiving trazodone, 19% reported improved erections compared with 24% receiving 
placebo (p less than 0.5) (Costabile & Spevak, 1999). 

 
4.5.B.10   Essential tremor 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Efficacy suggested in early case report, but not supported in subsequent
c)  Adult: 

1)  Trazodone 150 milligrams orally per day was ineffective in the treatment of ESSENTIAL TREMOR 
in a small, controlled study (Koller, 1989). This study suggests that alterations in serotoninergic 
neurotransmission are most likely not involved in the pathophysiology of essential
2)  Trazodone 100 to 150 milligrams daily, in divided doses, appeared to be effective
of essential tremor in 2 patients (McLeod & White, 1986). Improvement was observed in both patients
after 3 weeks of treatment; both patients had not responded to propranolol in maximum doses (120 
milligrams daily). 

 
4.5.B.11   Insomnia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Improved sleep latency and duration in primary insomnia, although degree of improvement
placebo diminished over time 

c)  Adult: 
1)  Single-dose TRAZODONE orally at bedtime improved insomnia in patients with sleep disorders 
accompanied by a depressive state (concomitant hypnotics were proscribed for
study). Patients received bedtime trazodone 50 milligrams (mg)/day for 2 weeks followed by 4
of either 50-mg (n=16), 75-mg (n=6), or 100-mg doses (n=11). Scores on the Hamilton Anxiety Scale 
(HAS) (related to sleep disorders) and the Hamilton Rating Scale for Depression
morning awakening, lack of sound sleep, difficulty in initiating sleep) were significantly improved
weeks of trazodone therapy (p values not reported) and showed further improvement after 6 weeks 
(p=0.01, HAS scores for 50- and 100-mg groups). After 6 weeks, total sleep time
prolonged for patients receiving 50-mg (p less than 0.05) or 100-mg daily doses (p less than 0.001).
Depressive state symptoms also improved. No one dropped out due to adverse effects. The authors 
considered the 100-mg nightly dose to be the most effective (Mashiko et al,
2)  Trazodone 50 milligrams (mg) before bedtime was somewhat effective in the treatment of
insomnia in a parallel-group, double-blind, 2-week randomized study comparing trazodone with 
zolpidem 10 mg and placebo (n=278). At the end of the first week, the period of
lower in trazodone-treated patients (p=0.01), relative to placebo. However, at the end of the
week, sleep latency in trazodone-treated patients (54.5 minutes) did not differ significantly from 
patients treated with placebo (64.7 minutes). Sleep duration was significantly
with trazodone therapy (366.4 minutes) than with placebo (344.6 minutes) after the first
difference in these 2 treatment groups was no longer significant at the end of week 2. The reduction in
clinical significance in both parameters was primarily due to improvement in the placebo
over time while the level of improvement with both drugs was essentially unchanged
week of treatment. Zolpidem was slightly superior to both trazodone and placebo in both parameters
(Walsh et al, 1998a). 

 
4.5.B.12   Migraine, Pediatric; Prophylaxis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence is inconclusive 
Recommendation: Pediatric, Class III 
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Strength of Evidence: Pediatric, Category B 
See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS

b)  Summary: 
May be effective in decreasing frequency and duration of headaches in children
See Drug Consult reference: MIGRAINE - RECOMMENDATIONS FOR TREATMENT IN CHILDREN 
AND ADOLESCENTS 

c)  Pediatric: 
1)  The effectiveness of trazodone in the prophylaxis of PEDIATRIC MIGRAINE HEADACHE was 
measured in a double-blind, placebo-controlled study. Thirty-five pediatric (aged 7 to 18
subjects received either trazodone (1 milligram/kilogram/day) or placebo for 12 weeks. Following a
week washout period, the groups were switched to the opposite treatment for an additional 12 weeks. 
There was no difference in frequency or duration of migraine attacks between the two groups during 
either the first 12 weeks or during the 4-week washout period. During the second 12 weeks,
the trazodone group was significantly improved in relation to both frequency and duration of attacks as 
compared to the placebo group. The strong placebo effect demonstrated
not unusual in migraine studies, and the authors concluded that trazodone is as effective as
antidepressants in the prophylaxis of pediatric migraine headaches (Battistella et al, 1993).

 
4.5.B.13   Neuroleptic-induced acute akathisia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Improved symptoms of neuroleptic-induced akathisia in pilot study 
c)  Adult: 

1)  Symptoms of neuroleptic-induced akathisia improved following trazodone therapy in women with 
schizophrenia. In an open-label, pilot study, schizophrenic patients (n=9) with at
received trazodone (50 milligrams (mg)/day for 1 day, then increased to 100 mg/day for 4 days)
addition to their current, stable, neuroleptic medication for 5 days. Mean Barnes Akathisia Scale (BAS) 
scores improved significantly from baseline to endpoint (p less than 0.01).
anxiety, and psychosis were also improved from baseline to endpoint. One patient reported
of insomnia during treatment. All patients withdrawn from treatment after 5 days experienced 
reemergence of neuroleptic-induced akathisia within 1 day after the medication was stopped. However, 
when therapy was re- initiated in one patient, relief was reported within 24 hours
(Stryjer et al, 2003). 

 
4.5.B.14   Schizophrenia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Appears to have no effect on psychotic episodes, but may improve schizophrenia
depression 

c)  Adult: 
1)  Trazodone has been evaluated in the treatment of schizophrenia, but results do not suggest the 
drug has any effect on psychotic episodes (Deutsch et al, 1977; Singh et
reports trazodone did appear to improve depression associated with schizophrenia, and the drug
prove useful in these types of patients. Trazodone apparently does not aggravate psychotic symptoms, 
as opposed to other tricyclic antidepressants (Rawls, 1982c). 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Amitriptyline 

Chlordiazepoxide 

Clorazepate 

Desipramine 
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Dothiepin 

Doxepin 

Fluoxetine 

Imipramine 

Mianserin 

Triazolam 

Venlafaxine 

Zolpidem 

 
4.6.A   Amitriptyline 

Depression 

Impaired cognition 

Rheumatoid arthritis 

 
4.6.A.1   Depression 

a)  SUMMARY: Many comparative studies have reported that trazodone is as effective as amitriptyline in 
the treatment of endogenous depression (Rickels & Case, 1982; Goldberg
Finnerty, 1980; Goldberg et al, 1981). 
b)  In a study of 40 depressed patients (20 agitated, 20 retarded), patients
milligrams (mg) three times a day or trazodone 50 mg three times a day after a 5
washout period (LaPierre et al, 1980). The agitated, depressed patients who were treated with amitriptyline 
and the retarded, depressed patients who were treated with trazodone were
than the agitated, depressed patients on trazodone and the retarded, depressed patients on
Based on multivarient analysis of the clinical global impression, amitriptyline achieved better results in
agitated depressed patients and trazodone was more effective in retarded depressed patients.
c)  The efficacy of trazodone was compared with amitriptyline and placebo in the treatment of unipolar
depression in 202 outpatients (Rickels & Case, 1982). Patients were randomly assigned trazodone 50 
milligrams (mg), amitriptyline 25 mg, or lactose placebo. Initial dose of all medications was 4 capsules daily 
for 7 days followed by adjustment to the maximum of eight capsules daily. Both drugs
effective than placebo with clinical efficacy of each agent being similar. The incidence of anticholinergic
toxicity was lower in trazodone-treated patients. This study suggests that trazodone 150 to 400 mg daily is 
as effective as amitriptyline 75 to 200 mg in treating depression in outpatients, with trazodone producing 
less anticholinergic toxicity. 
d)  No significant difference between trazodone 150 to 300 milligrams (mg) per
150 mg/day in antidepressant effect or onset was seen in a study of 50 patients with
depression (Carney et al, 1984). Trazodone demonstrated an early superior anxiolytic effect.
caused dry mouth more commonly; other side effects were comparable. 

 
4.6.A.2   Impaired cognition 

a)  The effects of trazodone 100 milligrams (mg), amitriptyline 50 mg, and placebo were compared in 15 
healthy, geriatric patients in a double-blind, cross-over study (Burns et al, 1986).
tracking multiple stimuli to perform simultaneous tasks (DA), rapidly coordinating visual input and
output (CTT), processing information gathered in short-term memory (VBM), and repetitively performing a 
task (vigilance). Amitriptyline impaired DA, CTT, and vigilance, while trazodone impaired only CTT. The 
authors concluded that trazodone caused less impairment of the central nervous system
amitriptyline. 

 
4.6.A.3   Rheumatoid arthritis 

a)  Amitriptyline 1 milligram/kilogram (mg/kg) per day for 3 days, followed by 1.5 mg/kg/day thereafter, was 
reported superior to both desipramine 1 mg/kg/day for 3 days, followed by 1.5 mg/kg/day thereafter, and 
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trazodone 1.5 mg/kg/day for 3 days, followed by 3 mg/kg/day thereafter, in the treatment of
depressed and nondepressed patients with rheumatoid arthritis (Frank et al, 1988). Although all 3 drug
regimens produced significant decreases in pain relative to baseline, only amitriptyline was significantly 
better than placebo; amitriptyline was associated with a significant reduction in the number of painful and 
tender joints. 

 
4.6.B   Chlordiazepoxide 

 
4.6.B.1   Anxiety 

a)  No significant difference in improvement of anxiety in patients treated with trazodone or 
chlordiazepoxide has been reported (Wheatley, 1976). A double-blind study compared trazodone 25
mg/day and chlordiazepoxide for a 4-week period using the Hamilton Anxiety Rating Scale. Eleven patients 
from each treatment group were very much improved. Ten trazodone and 13
were much improved and 10 trazodone and 11 chlordiazepoxide patients were minimally improved or
worse. Three patients were not evaluable. For both treatment groups drowsiness was the most frequent 
adverse effect with 22 patients experiencing the effect. 

 
4.6.C   Clorazepate 

Adjustment disorder - Cancer 

Adjustment disorder - HIV infection 

 
4.6.C.1   Adjustment disorder - Cancer 

a)  SUMMARY: TRAZODONE may have equal or greater efficacy compared with CLORAZEPATE for the 
treatment of adjustment disorders in breast-cancer patients; trazodone and clorazepate
and tolerability. 
b)  A small, double-blind pilot study (n=23; efficacy analysis=18) found that a 28
TRAZODONE had equal or greater benefit compared with CLORAZEPATE for
adjustment disorders (DSM-III-R) accompanied by anxiety or depressed mood and/or mixed
emotion and conduct (Razavi et al, 1999). Included were women with a 14 or greater score on the French
Hospital Anxiety and Depression Scale (HADS). Enrollees were randomized to oral trazodone 50 
milligrams (mg)/day (n=13) or oral clorazepate 10 mg/day (n=10), with upward titration of
days. Trazodone mean daily dose was 111.5 mg, and clorazepate, mean 17.5 mg. After 28 days, 
investigator ratings on the Clinical Global Impression (CGI) scale showed that 90.9% of the trazodone 
group (10 of 11) and 57.1% of the clorazepate group (4 of 7) were 'very much improved',
'minimally improved' (p=0.14). Improvement on the Global Severity Index was more pronounced in
trazodone-treated patients (-0.68) compared with clorazepate-treated patients (
adverse events rated as severe occurred in the trazodone and 5 severe adverse events occurred in the 
clorazepate group. One patient receiving trazodone withdrew due to adverse

 
4.6.C.2   Adjustment disorder - HIV infection 

a)  SUMMARY: TRAZODONE may be more efficacious than CLORAZEPATE for the treatment of 
adjustment disorders in patients with HIV; trazodone appeared to have greater
b)  A small, double-blind trial (n=21) found a 28-day course of TRAZODONE
treatment than CLORAZEPATE for HIV-positive patients with adjustment disorders (DSM
accompanied by anxiety or depressed mood and/or mixed disturbance of emotion and conduct. Included 
were patients with a 14 or greater score on the French Hospital Anxiety and
Enrollees were randomized to oral trazodone 50 milligrams/day (mg/day) (n=10) or oral
mg/day (n=11), with upward titration of both drugs over 5 days. After 28 days, investigator ratings on the
Clinical Global Impression (CGI) scale showed that 80% of the trazodone group and 64% of the 
clorazepate group were 'very much improved', 'improved', or 'minimally improved' (p=0.37).
appeared to be more marked in the trazodone group for depressive symptoms (
slightly more pronounced in the clorazepate group for anxiety symptoms (
adverse event occurred in 8 clorazepate-treated patients and 6 trazodone
treatment, doses were reduced in 1 patient treated with trazodone and 2 treated with clorazepate due to
adverse effects. More adverse events and a higher number of severe adverse events were associated with 
clorazepate treatment. One patient in each group withdrew due to adverse
to lack of efficacy (De Wit et al, 1999). 

 
4.6.D   Desipramine 

 
4.6.D.1   Depression 

a)  A double-blind study of 30 patients with endogenous, endoreactive, reactive and involutive depression 
compared the effects of trazodone 200 to 400 mg/day to desipramine. After 3
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similar results for both drugs for the parameters of depression, suicide, insomnia, work interest
agitation as measured by the Hamilton Rating scale. Trazodone-treated patients had greater relief of 
anxiety than did desipramine treated patients (Piccione et al, 1975). 

 
4.6.E   Dothiepin 

 
4.6.E.1   Depression 

a)  No significant differences in efficacy or type of adverse effects were seen when dothiepin was compared 
with trazodone in 196 patients with mixed anxiety/depression (Moon et al, 1990).
preferable to dothiepin because of lesser severity of side effects. In a 6-week, double
study, either trazodone 150 mg (n=97) or dothiepin 75 mg (n=99) were administered. Measures of efficacy 
included the 17- item and 21-item Hamilton Depression Rating Scales (HDRS),
Scale (HARS), and the investigator's judgement of global severity and improvement.
improvement in depression scores (P=0.0001) and anxiety scores (P=0.0001) was seen in both groups. 
Global severity significantly improved in both groups; at week 6, improvement was rated as very much 
improved for 54 patients (71%) in the trazodone group and 52 patients (69%) in the
Although types of adverse effects were similar for both groups, the trazodone group reported a larger
proportion of mild symptoms compared with the dothiepin group; at weeks 2, 4, and 6, the trazodone group 
reported a lower percentage of symptoms as severe. 
b)  Dothiepin (75 to 150 mg/d) and trazodone (150 to 300 mg/d) were equally effective in the treatment of 
depression in a single-blind, 24-week study of 35 depressed patients (Pierce, 1980). The treatment groups 
were not matched for severity of depression which varied greatly among the
completed the 6-month trial. Both treatment groups showed significant reduction in Hamilton
ratings from 4 weeks onward, and there was significant improvement in the Beck self rating scores from
first week onward. There were no significant differences between the 2 groups for either parameter. 
Drowsiness was the most frequent side effect in the trazodone-treated group, and
were more common in the dothiepin-treated group. 
c)  In a 6-week, double-blind study, lofepramine and dothiepin had similar efficacy in the treatment of 
depression in elderly patients (range 65 to 88 years); lofepramine had an earlier
incidence of dry mouth, blurred vision, and drowsiness (Fairbairn et al, 1989). Eight subjects
dothiepin-treated group and 6 in the lofepramine-treated group did not complete the trial, leaving
patients in each group. Many of the participants were receiving other medications, including 
phenothiazines, benzodiazepines, and chlormethiazole, throughout the trial.
lofepramine 70 mg/d were given for 1 week, then doses were doubled for the remaining 5 weeks. As
measured on the Montgomery-Asberg Depression Scale (MADRS) at weeks 1, 3, and 6, significant 
improvement occurred in both treatment groups. There were not significant differences
Compared with dothiepin-treated patients, the lofepramine-treated patients had significantly less dry mouth
and day-time drowsiness; only 1 patient in each group withdrew from the study because of adverse

 
4.6.F   Doxepin 

 
4.6.F.1   Depression 

a)  No significant difference in safety or efficacy was seen in a comparison of trazodone (mean daily dose 
during weeks 1, 3, and 6 was 125 milligrams (mg), 221 mg, and 246 mg) with
during weeks 1, 3, and 6 was 58 mg, 105 mg, and 127 mg) in 30 outpatients with major depressive
in a 6-week, double-blind, parallel study (Himmelhoch, 1986). 
b)  No significant difference was reported in a double-blind study of 101 patients, on the efficacy of 
trazodone and doxepin in the treatment of depression (Murphy & Ankier, 1980).

 
4.6.G   Fluoxetine 

Depression 

Mania 

 
4.6.G.1   Depression 

a)  Fluoxetine was as effective as trazodone in the treatment of major depression in a 6
outpatient study involving 43 patients (Debus et al, 1988). The mean final doses of oral trazodone and 
fluoxetine in the responding patients were 284 and 29 mg daily, respectively. In
corresponding doses were 327 and 33 mg, respectively. HAM-D scores were lower at weeks 1 and 2 with
fluoxetine when compared to trazodone and sleep was improved to a greater degree with trazodone. 
Adverse effects occurred to a similar degree with each agent with the exception of
frequent with fluoxetine) and dizziness (more frequent with trazodone). 
b)  A six-week, double-blind trial compared fluoxetine (21 patients) with trazodone (19 patients) in the 
treatment of major depression (Perry et al, 1989). Although trazodone appeared to
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greater improvement in HAM-D and Clinical Global Impressions scores at 3 weeks, the differences
not statistically significant at 4, 5, and 6 weeks. The authors surmise that the early difference may have 
been due to: an insufficient fluoxetine dose early in the trial (mean daily doses of fluoxetine and trazodone 
during week 3 were 21 mg and 241 mg, respectively), which was mitigated by larger
in fluoxetine doses compared to trazodone doses; a slower onset of antidepressant action for fluoxetine,
compared to trazodone; or a higher incidence of depressive illness lasting longer than one year in the 
fluoxetine group (67%) than in the trazodone group (37%, reported incorrectly
authors cite the statistically significant fluoxetine-associated weight loss seen in this
lb/patient) as a clinically significant advantage for this agent, trazodone was also associated with
loss in this study (mean 0.13 lb/patient), and the weight losses exhibited by the treatment groups were not
significantly different. 

 
4.6.G.2   Mania 

a)  In literature reports of drug-induced mania caused by fluoxetine or trazadone, fluoxetine
manifested symptoms of mania more slowly than trazodone-treated patients (Terao,
onset of mania in fluoxetine-treated patients was significantly longer than trazodone
days (range = 10 to 154 days) versus 16 days (range =4 to 70 days) respectively.

 
4.6.H   Imipramine 

 
4.6.H.1   Depression 

a)  Trazodone is not therapeutically superior to imipramine, but its side effects are less troublesome (Fabre
et al, 1979; Feighner, 1980; Gerner et al, 1980; Escobar et al, 1980; Workman & Short, 1993; Gershon, 
1984). Anticholinergic side effects occurred more frequently in patients treated with imipramine than those 
treated with trazodone in a multi-centre trial (Gershon & Newton, 1980). 
b)  A multicenter trial involving 379 patients treated with trazodone 200 to 600
imipramine 100 to 300 mg/day or placebo for 21 to 24 days demonstrated imipramine and
of equal efficacy (Gershon & Newton, 1980). Another study involving 28 patients with endogenous
depression receiving an average trazodone dose of 287 mg/day or an average imipramine dose of 140 
mg/day for 28 days also demonstrated equal effectiveness between the 2 drugs (Fabre et
results of a double-blind study involving 45 patients suggested that trazodone 200 to 600 mg/day produced 
a more rapid and prolonged improvement than did imipramine 100 to 300 mg/day (Feighner, 1980). In a 
double-blind controlled study of 40 patients with endogenous depression, imipramine
300 mg) produced more improvement of Hamilton depression scale scores on days 14 and 28 than
trazodone (maximum daily dose 600 mg) (Escobar et al, 1980). 
c)  Seventy-four patients were enrolled in a nonrandomized study with placebo baseline
evaluate the efficacy of imipramine, alprazolam, and trazodone in the treatment of agoraphobia (Charney et 
al, 1986). Twenty-nine patients were assigned to imipramine, 28 to trazodone, and 26 to alprazolam 
treatment. All patients were treated with placebo for 3 weeks and then blindly switched to
for clinical response and side effects. Both imipramine and alprazolam were effective in controlling the
agoraphobia, however, alprazolam had a faster onset of action. Clinical responses were observed within 
one week with alprazolam therapy and were generally not observed in imipramine treated patients until the 
third or fourth week of therapy. Trazodone therapy was considered not effective in the
agoraphobia. 
d)  In a double-blind controlled study, imipramine and placebo were compared with trazodone in the 
treatment of 45 hostile patients with primary depression. The mean doses received
6.26 capsules/day of 50 milligrams (mg) trazodone, 6.37 capsules/day of imipramine 25 mg or 10.67
capsules/day of placebo. Three of 17 patients in the trazodone groups experienced a 50% reduction in the 
Hamilton total score on or before day 7 of therapy. On day 14, 8 patients from the
achieved this level of improvement. Of the imipramine- treated patients, no one in the group showed a 50%
improvement at day 7. However, by day 14, eight patients in the group had also experienced at least a 50% 
reduction in total Hamilton differences in the subjects tested through the structured clinical interview. 
Clinical global impressions showed a highly significant difference between trazodone and
proportion of improved patients at the end of 28 days of treatment. Global ward behavior indicated that
trazodone was significantly (p less than 0.01) better than placebo for tense, anxious, inwardly distressed 
behavior and difficulty in sleeping. It was significantly (p less than 0.05) better for tired, worn out and 
lacking energy behavior and anxious, worried, afraid behavior and concern for bodily
was slightly better (p less than 0.10) for irritable, annoyed, impatient or angry behavior. Drowsiness
most frequent side effect experienced by trazodone treated patients. Anticholinergic effects were the most 
common effects in the imipramine group (Feighner, 1980). 
e)  Ten institutions participated in a multi-center, double-blind, placebo-controlled evaluation of either 
trazodone or imipramine in 263 in-patients. Inclusion criteria included primary depression of the 
endogenous type, minimum score of 18 on the Hamilton Rating Scale for depression (HAM
7 of 21 symptoms in 3 of 5 categories of the symptom profile for depression. Initial doses were 200 mg and 
100 mg daily for trazodone or imipramine. At the end of 28 days, 113 patients dropped out due to lack of 
efficacy or side effects. Drop out rates were 37% each for imipramine and trazodone and
Both drugs were statistically superior to placebo in improvement of HAM- D and clinical global
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There was no significant difference between trazodone and imipramine. Both trazodone and placebo 
caused statistically significantly fewer anticholinergic side effects, 19% and 14% compared WITH 
imipramine 52% (Gershon, 1981). 

 
4.6.I   Mianserin 

Depression 

Erectile dysfunction 

 
4.6.I.1   Depression 

a)  SUMMARY: Several clinical trials have shown mianserin to be equally effective as trazodone in the 
treatment of depression (Altamura et al, 1989; Bucknall et al, 1988; Beaumont et al, 1984). In a 6
double-blind trial, 100 to 200 milligrams (mg) trazodone was compared with 60 to 120 mg
(Beaumont et al, 1984) . Although there were significant dropouts in the mianserin group, both drugs were
equally effective. Due to side-effects associated with mianserin, trazodone was the favored drug. Mianserin 
(30 to 80 mg) was compared with trazodone (150 to 400 mg) and placebo in
study involving 16 cardiac patients (Bucknall et al, 1988) . Both drugs were equally effective
significant cardiovascular effects detected. A trend toward hypotension was noted with
b)  Oral mianserin 30 to 120 milligrams (mg) daily was reported as effective as oral
mg daily in the treatment of mild-to-moderate depression (endogenous or reactive) in one
(Bennie et al, 1984). 
c)  Trazodone in doses of 100 to 200 milligrams (mg) daily was reported significantly superior to mianserin 
(60 to 120 mg daily) and diazepam (15 to 30 mg daily) in reducing symptoms of depression. A controlled 
study over 3 to 6 weeks compared the antidepressant and anxiolytic effects of
diazepam in patients with mild to moderate depression (with or without anxiety). The trazodone
superior to diazepam in improving the patients ability to concentrate and reducing daytime tiredness.
Significantly more patients developed side effects with mianserin than either trazodone or diazepam 
(Richards et al, 1982). 
d)  Clinical outcomes were equal in all 3 groups of patients in a double-blind,
trazodone, mianserin, and amitriptyline in the treatment of 106 elderly depressed
associated with fewer overall side effects (Altamura et al, 1989). 

 
4.6.I.2   Erectile dysfunction 

a)  Trazodone was more effective than mianserin, ketanserin, or placebo in treating erectile dysfunction in a
double-blind, randomized, placebo-controlled trial. One hundred patients were randomized to receive 
trazodone 50 milligrams (mg) three times a day, ketanserin 20 mg twice a
times a day, or placebo. Patients were evaluated after 30 days. Positive responses were attained
of trazodone-treated patients, 19.1% of ketanserin-treated patients, 31.6% of mianserin
and 13.6% with placebo. Response to trazodone was significantly greater than placebo (Kurt et al,

 
4.6.J   Triazolam 

1)  Adverse Effects 
a)  In a comparison of adverse effects of triazolam in doses of 0.125, 0.25, and 0.5 milligram (mg) to 
trazodone in doses of 50, 100, and 200 mg and placebo, trazodone did not significantly impair
of study tasks. Triazolam, in the highest dose, significantly impaired learning, recall, and performance.
Subjective ratings of drug effect and sedation demonstrated comparable dose
drugs, indicating some equivalence on a behavioral basis. Test subjects were
0.5, 1, 1.5, 2, 2.5, 3, 4, 5, and 6 hours after drug administration. Testing of subjects
rated by subjects and/or observers, including: Profile of Mood States (POMS); Addiction Research
Inventory (ARCI); drug effect questionnaire; end-of-day questionnaire; observer
learning, recall, and performance measures; repeated acquisition procedure;
Symbol-Substitution Test (DSST); circular lights test; balance task; and picture recall
did not investigate the relative abuse potential of the drugs, but the authors suggested that future
in this area would be useful because of the high incidence of anxiety and sleep disorders in patients with
histories of drug abuse (Rush et al, 1997). 

 
4.6.K   Venlafaxine 

 
4.6.K.1   Depression 

a)  Venlafaxine produced antidepressant efficacy comparable to trazodone in a double
controlled trial. In this outpatient study, 225 patients were randomized to venlafaxine (75 to 200 milligrams 
(mg) per day, trazodone (mean = 300 mg/day) or placebo. Response rates were 72%, 60%
respectively. Venlafaxine appeared to be more effective than trazodone in treating the cognitive 
disturbance and retardation factor as evidenced on the Hamilton Rating Scale for Depression (HAM
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was noted that this effect may have been due to the sedating nature of trazodone. Nausea
common in the venlafaxine group compared to dizziness and somnolence in the trazodone group 
(Cunningham et al, 1994). 

 
4.6.L   Zolpidem 

 
4.6.L.1   Insomnia 

a)  Zolpidem 10 milligrams (mg) was slightly superior to trazodone 50 mg in reducing sleep latency and 
increasing sleep duration in a 2-week, randomized, parallel-group, double
The periods of sleep latency at the end of week 1 were 48.2 minutes and 57.7 minutes for the
treated with zolpidem or trazodone, respectively (p less than 0.037), but did not differ significantly at the 
end of week 2 (64.7 minutes versus 54.5 minutes, respectively). The sleep duration was significantly higher 
in both groups compared to the group treated with placebo (p=0.001). Patients
reported longer sleep durations at week 1 than those treated with trazodone (378.8 minutes versus
minutes, respectively) with a trend toward significance (p less than 0.060), but virtually no difference 
between drugs at week 2. The reduction in clinical significance in both parameters with both drugs, 
compared with placebo, was primarily due to improvement in the placebo-
level of improvement with both drugs was essentially unchanged in the second week of treatment. Because
of the slightly shorter period of sleep latency, zolpidem may have some advantages over trazodone in the 
treatment of primary insomnia (Walsh et al, 1998). 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Amphetamine (class) 
CNS Stimulant 

2)  Dosing Information 
a)  Dextroamphetamine Sulfate 

1)  Adult 
a)  Narcolepsy 

1)  immediate-release, 5 to 60 mg ORALLY in 2 to 3 divided doses daily (Prod Info dextroamphetamine sulfate oral tablets, 2007)
2)  sustained-release, 5 to 60 mg ORALLY as single daily dose (Prod Info DEXEDRINE(R) oral tablets, sustained

2)  Pediatric 
a)  (immediate-release) not FDA approved for children under 3 yr of age with attention deficit hyperactivity disorder (Prod Info Dexedrine(R),
b)  (sustained-release) not FDA approved for children under 6 yr of age with attention deficit hyperactivity disorder (Prod Info DEXEDRINE(R) oral tablets, 
sustained-release oral capsules, 2007) 

1)  Attention deficit hyperactivity disorder 
a)  (immediate-release, age 3 to 5 yr) initial, 2.5 mg ORALLY once daily, increase by 2.5 mg/day at 1 wk intervals to optimum response; MAX
mg/day (Prod Info dextroamphetamine sulfate oral tablets, 2007) 
b)  (immediate-release, age 6 yr and older) initial, 5 mg ORALLY once or twice daily, increase by 5 mg at 1 wk
40 mg/day (Prod Info dextroamphetamine sulfate oral tablets, 2007) 
c)  (sustained-release, age 6 yr and older) initial, 5 mg ORALLY once or twice daily, increase by 5-mg mg/day at 1 wk intervals to optimum
response; MAX 40 mg/day (Prod Info DEXEDRINE(R) oral tablets, sustained-release oral capsules, 2007)

2)  Narcolepsy 
a)  (age 6 to 12 yr) 5 mg/day ORALLY, increase by 5 mg/day at 1 wk intervals to optimum response;
should be dosed once daily, immediate-release doses may be given at intervals of 4 to 6 hours (Prod
2007; Prod Info DEXEDRINE(R) oral tablets, sustained-release oral capsules, 2007) 
b)  (age 12 yr and older) 10 mg/day ORALLY, increase by 10 mg/day at 1 wk intervals to optimum response; MAX 40 mg/day; sustained
tablets should be dosed once daily, immediate-release doses may be given at intervals of 4 to 6 hours (Prod Info dextroamphetamine sulfate oral
tablets, 2007; Prod Info DEXEDRINE(R) oral tablets, sustained-release oral capsules, 2007) 

3)  Contraindications 
a)  Dextroamphetamine Sulfate 

1)  advanced arteriosclerosis (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006) 
2)  agitated states; may aggravate symptoms (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006)
3)  cardiovascular disease, symptomatic (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006)
4)  concomitant use of monoamine oxidase inhibitors (MAOI), or within 14 days of MAOI use; hypertensive crisis may result (Prod Info DEXEDRINE(R) sustained
release oral capsules, oral tablets, 2006) 
5)  drug dependence, history of; potential for abuse (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006)
6)  glaucoma (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006) 
7)  hypersensitivity/idiosyncrasy to sympathomimetic amines (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets,
8)  hypertension, moderate to severe (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006)
9)  hyperthyroidism (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006) 

4)  Serious Adverse Effects 
a)  Dextroamphetamine Sulfate 

1)  Body temperature above normal 
2)  Central nervous system stimulation (Severe) 
3)  Dead - sudden death 
4)  Hypersensitivity disorder 
5)  Psychotic disorder 
6)  Tachyarrhythmia 

5)  Clinical Applications 
a)  Dextroamphetamine Sulfate 

1)  FDA Approved Indications 
a)  Attention deficit hyperactivity disorder 
b)  Narcolepsy 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 
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Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product Index)
B)  Synonyms 

D-Amphetamine 
Dexamfetamine 
Dexamphetamine 
Dextroamphetamine 
Dextroamphetamine Sulf 
Dextroamphetamine Sulfate 

 
 1.2   Storage and Stability 

A)  Dextroamphetamine Sulfate 
1)  Preparation 

a)  Oral route 
1)  Avoid late evening doses due to resulting insomnia (Prod Info DEXEDRINE(R) oral tablets, sustained
Dexedrine(R), 2002) 
2)  Give first dose of immediate-release tablet on awakening, and additional doses at intervals of 4 to 6 hours

B)  Oral route 
1)  Dextroamphetamine tablets should be stored in well-closed containers, and the elixir in tight, light-resistant containers, at a temperature of less than 40
degrees Centigrade, preferably at 15 to 30 degrees Centigrade (59 to 86 degrees F); freezing of the elixir should be avoided. The extended
should be stored at temperature, between 20 and 25 degrees C (68 and 77 degrees F) (Prod Info Dexedrine(R), dextroamphetamine sulfate
(R) capsules, 1999; Prod Info Dextrostat(R), 1998). 

 
 1.3   Adult Dosage 

 
1.3.1   Normal Dosage 

 
1.3.1.A   Cataplexy - Narcolepsy 

See Drug Consult reference: NARCOLEPSY AND CATAPLEXY - DRUG THERAPY 
 
 1.4   Pediatric Dosage 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Dextroamphetamine Sulfate 

 
1.4.1.A.1   Oral route 

Attention deficit hyperactivity disorder 

Narcolepsy 

 
1.4.1.A.1.a   Attention deficit hyperactivity disorder 

1)  Immediate-Release 
a)  For children 3 to 5 years of age with attention deficit disorder, the recommended initial oral dose of dextroamphetamine is 2.5 
milligrams/day. The daily dosage is increased by 2.5 milligrams at weekly intervals until the optimum response
should rarely exceed 40 milligrams. The first dose should be given on awakening if tablets or liquid are used,
intervals of 4 to 6 hours (Prod Info dextroamphetamine sulfate oral tablets, 2007). 
b)  For children 6 years of age and older with attention deficit disorder, the recommended initial dose of oral dextroamphetamine is 5
once or twice daily. The daily dosage is increased by 5 milligrams at weekly intervals until the optimum response is attained.
total daily dose exceed 40 milligrams . The first dose should be given on awakening, with subsequent doses spaced at intervals of
(Prod Info dextroamphetamine sulfate oral tablets, 2007). 

2)  Extended-Release 
a)  For children aged 6 years and older with attention deficit disorder, the recommended initial dose of oral dextroamphetamine sustained
release is 5 milligrams (mg) once or twice daily, with 5-mg increases at weekly intervals until the optimum
daily dose of 40 mg is rarely necessary (Prod Info DEXEDRINE(R) oral tablets, sustained-release oral

 
1.4.1.A.1.b   Narcolepsy 

1)  Immediate-release 
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a)  For children 6 to 12 years of age with narcolepsy, the recommended initial dose of oral dextroamphetamine immediate
milligrams (mg) daily, with 5-mg increases at weekly intervals until the optimum dose is attained (Prod
tablets, 2007). 
b)  For children 12 years of age and older with narcolepsy, the initial dose of oral dextroamphetamine immediate
10-mg increases at weekly intervals until the optimum dose is attained. The first dose should be given on awakening, with subsequent
or 2) spaced at intervals of 4 to 6 hours. Exceeding a total dose of 40 mg/day is rarely necessary. Occasional interruption of therapy is
recommended to determine if there is a recurrence of behavioral symptoms sufficient to require continued therapy (Prod Info 
dextroamphetamine sulfate oral tablets, 2007). 

2)  Sustained-release 
a)  For children 6 to 12 years of age with narcolepsy, the recommended initial dose of oral dextroamphetamine sustained
(mg) once daily, with 5-mg increases at weekly intervals until the optimum dose is attained (Prod Info DEXEDRINE(R) oral tablets, sustained
release oral capsules, 2007). 
b)  For children 12 years of age and older with narcolepsy, the recommended initial dose of oral dextroamphetamine
once daily, with 10-mg increases at weekly intervals until the optimum dose is attained (Prod Info DEXEDRINE(R) oral
release oral capsules, 2007). 
c)  Dosage should be reduced if adverse reactions become intolerable (Prod Info DEXEDRINE(R) oral tablets, sustained
2007). 

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  2 to 3 hours (Angrist et al, 1987). 
B)  Duration 

1)  Single Dose 
a)  4 to 24 hours (Johnson et al, 1971). 

1)  The duration of the effects may be prolonged by alkalinization or shortened by acidification of the urine (Anggard et al, 1973b).
2)  Each dextroamphetamine sustained-release capsule is prepared such that an initial dose is promptly released; the remaining medication is
released gradually over a prolonged period of time. Dextroamphetamine's therapeutic effects may persist for 24 hours (Anggard

 
 2.2   Drug Concentration Levels 

A)  Time to Peak Concentration 
1)  Oral, tablets: 60 to 180 minutes (Prod Info Dexedrine(R), dextroamphetamine sulfate tablets and Spansule(R) capsules, 1999a; Prod Info Dextrostat(R),
1998a). 
2)  Oral, extended-release capsules: approximately 8 hours (Prod Info Dexedrine(R), dextroamphetamine sulfate tablets and Spansule(R) capsules, 1999a).
3)  Oral, extended-release capsules: approximately 7 hours (Prod Info Adderall XR(TM), 2002);(Tulloch et al, 2002).

B)  URINE ASSAY 
1)  A semiquantitative EMIT(R) homogenous enzyme immunoassay is available for measurement of the commonly abused amphetamines in urine. The detection 
limit (sensitivity) is 2 mcg/mL for amphetamine or methamphetamine. The assay also detects phenylethylamines at higher levels. A confirmatory test is available 
to eliminate interference from over-the-counter cold medications that contain ephedrine, pseudoephedrine, or phenylpropanolamine. A qualitative EMIT(R)
assay is also available that detects as little as 0.7 mcg/mL of amphetamine; this method correlated well with GLC, TLC, HPLC, and RIA
studies (Prod Info EMIT(R) urine amphetamine assay, 1983). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 
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Extracorporeal Elimination 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  well-absorbed (Becket & Tucker, 1968; Becket et al, 1968). 

a)  The bioavailability of the extended-release capsule is similar to that of the immediate-release tablet (Prod Info Dexedrine(R), dextroamphetamine
sulfate tablets and Spansule(R) capsules, 1999a). 

B)  Effects of Food 
1)  none (Angrist et al, 1987). 

a)  Absorption of the extended-release capsule is similar in either the fed or fasted state (Prod Info Dexedrine(R), dextroamphetamine sulfate tablets and 
Spansule(R) capsules, 1999a). 
b)  Food does not affect absorption, but it prolongs time to reach maximal plasma concentration by 2.5 hours (5.2 hours at fasted state, 7.7 hours after 
high-fat meal) (Prod Info Adderall XR(TM), 2002);(Tulloch et al, 2002). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Tissues and Fluids 

a)  CEREBROSPINAL FLUID 
1)  Cerebrospinal fluid levels of dextroamphetamine are approximately 80% of plasma levels (Anggard, 1970a).

B)  Distribution Kinetics 
1)  Volume of Distribution 

a)  6.11 L/kg (Anggard, 1970a). 
 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Liver, extensive 

a)  Amphetamine is hepatically metabolized to both acidic and basic metabolites primarily by deamination and hydroxylation (Davis et al, 1971; Caldwell 
et al, 1972; Anggard et al, 1973b; Beckett & Shenoy, 1973). Dextroamphetamine is the dextrorotatory isomer of amphetamine and would be expected to 
behave in a similar fashion. 

B)  Metabolites 
1)  Hippuric acid (Davies et al, 1971)(Caldwell et al, 1972; Anggard et al, 1973b; Sever et al, 1973). 
2)  Benzoic acid (Davies et al, 1971)(Caldwell et al, 1972; Anggard et al, 1973b; Sever et al, 1973). 
3)  Norephedrine (Davies et al, 1971)(Caldwell et al, 1972; Anggard et al, 1973b; Sever et al, 1973). 
4)  4-hydroxynorephedrine (Davies et al, 1971)(Caldwell et al, 1972; Anggard et al, 1973b; Sever et al, 1973).
5)  Benzyl methyl ketone (Davies et al, 1971)(Caldwell et al, 1972; Anggard et al, 1973b; Sever et al, 1973). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Excretion (%) 

a)  17% to 73% (Anggard et al, 1973b). 
1)  The urinary excretion of dextroamphetamine is dependent on pH; at a pH of less than 6.6, 67% to 73% of unchanged drug is excreted in the 
urine (Olin, 1990; Anggard et al, 1973b; Caldwell et al, 1972; Beckett & Shenoy, 1973). At a urine pH of greater than 6.7, 17% to 43% is excreted 
unchanged in the urine (Anggard et al, 1973b). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  7 to 34 hours (Prod Info Dextrostat(R), 1998a; Anggard et al, 1973b). 
1)  The half-life of dextroamphetamine is dependent on urine pH. In patients with a urine pH of less than 6.6, the half
in patients with a urine pH of greater than 6.7, the half-life ranges from 17 to 34 hours (Anggard et al, 1973b).
2)  Average half-life of dextroamphetamine tablets is 10 to 12 hours (Prod Info Dexedrine(R), dextroamphetamine sulfate tablets and Spansule(R) 
capsules, 1999a; Prod Info Dextrostat(R), 1998a). Half-life of the extended-release capsules is approximately 12 hours.

 
2.3.6   Extracorporeal Elimination 

A)  Hemodialysis 
1)  Dialyzable: Yes (Zalis & Parmley, 1963). 

a)  Hemodialysis has been demonstrated to enhance the elimination of amphetamine in animals (Zalis & Parmley, 1963), but the efficacy of this 
procedure in human overdoses has not been proven. Dextroamphetamine is the dextrorotatory isomer of amphetamine and would be expected to 
behave in a similar fashion. 

B)  Peritoneal 
1)  Dialyzable: Yes (Zalis & Parmley, 1963). 

a)  Peritoneal dialysis has been demonstrated to enhance the elimination of amphetamine is animals (Zalis & Parmley, 1963), but the efficacy of this 
procedure in human overdoses has not been proven. Dextroamphetamine is the dextrorotatory isomer of amphetamine and would be expected to 
behave in a similar fashion. 

 
 3.0   Cautions 
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Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Dextroamphetamine Sulfate 

a)  Oral (Tablet; Capsule, Extended Release) 
1)  Amphetamines have a high potential for abuse. Administration of amphetamines for prolonged periods of time may lead to drug dependence and must be 
avoided. Particular attention should be paid to the possibility of subjects obtaining amphetamines for non-therapeutic use or distribution to others,
drugs should be prescribed or dispensed sparingly. Misuse of amphetamines may cause sudden death and serious cardiovascular adverse
DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006). 

 
 3.1   Contraindications 

A)  Dextroamphetamine Sulfate 
1)  advanced arteriosclerosis (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006) 
2)  agitated states; may aggravate symptoms (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006)
3)  cardiovascular disease, symptomatic (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006)
4)  concomitant use of monoamine oxidase inhibitors (MAOI), or within 14 days of MAOI use; hypertensive crisis may result (Prod Info DEXEDRINE(R) sustained
release oral capsules, oral tablets, 2006) 
5)  drug dependence, history of; potential for abuse (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006)
6)  glaucoma (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006) 
7)  hypersensitivity/idiosyncrasy to sympathomimetic amines (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets,
8)  hypertension, moderate to severe (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006)
9)  hyperthyroidism (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006) 

 
 3.2   Precautions 

A)  Dextroamphetamine Sulfate 
1)  amphetamine misuse; may cause sudden death and serious cardiovascular events (Prod Info DEXEDRINE(R) sustained
2006) 
2)  bipolar disorder, comorbid; may precipitate a mixed/manic episode (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006)
3)  cardiovascular conditions which may be compromised by increases in blood pressure or heart rate (eg, pre-existing hypertension, heart
myocardial infarction, or ventricular arrhythmia) (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets,
4)  EEG abnormalities, especially with history of; may lower convulsive threshold (Prod Info DEXEDRINE(R) sustained
5)  psychosis, pre-existing; may exacerbate symptoms of behavior disturbance and thought disorder (Prod Info DEXEDRINE(R) sustained
oral tablets, 2006) 
6)  seizures, especially with a history of; may lower convulsive threshold (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets,
7)  structural cardiac abnormalities/conditions, serious, especially in children and adolescents; sudden death has been reported with CNS stimulant treatment 
(Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006) 
8)  tartrazine (FD&C Yellow No. 5) sensitivity, especially with aspirin sensitivity; may cause allergic-type reaction (tablets) (Prod Info DEXEDRINE(R) sustained
release oral capsules, oral tablets, 2006) 
9)  tics, motor and phonic, history of; risk of exacerbation (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006)
10)  Tourette's syndrome, history of; risk of exacerbation (Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets,

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Immunologic Effects 
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Neurologic Effects 

Psychiatric Effects 

Reproductive Effects 

Other 

 
3.3.1   Cardiovascular Effects 

 
3.3.1.A   Dextroamphetamine Sulfate 

Dead - sudden death 

Increased blood pressure 

Palpitations 

Tachyarrhythmia 

 
3.3.1.A.1   Dead - sudden death 

a)  Incidence: rare 
b)  Children and Adolescents - With Preexisting Cardiac Risk 

1)  Over the 5-year period (1999 to 2003), the US Food and Drug Administration (FDA) received 12 reports of sudden unexplained death (SUD) 
among pediatric patients using Adderall(R) for ADHD. Five of the 12 cases were found to have cardiac risk factors (aberrant origin of coronary artery 
(1), idiopathic hypertrophic subaortic stenosis (1), bicuspid aortic valve (1), and cardiac hypertrophy (2)). Other risk factors noted were: unexplained
increase or toxic amphetamine level (2), family history of ventricular arrhythmia (1), extreme exercise with dehydration (1). Ages of the 12
who were all male, ranged from 7 to 16 years (mean 12 years); duration of therapy ranged from 1 day to 8 years. Doses of Adderall(R)
(1), 20 mg (5), 30 mg (1), 40 mg (1), and 50 mg (1), with dose not reported in 3 cases. With respect to concomitant medications, none
mentioned in 9 cases and 1 other medication noted in 3 cases. Eleven of the 12 were autopsied. These reports to the US FDA prompted Heath
Canada (the Canadian agency which regulates drugs) to suspend marketing of Adderall XR(R) in the Canadian market. The FDA warned healthcare
professionals that Adderall(R) products should not be used in adults or children with structural cardiac abnormalities (FDA,
2)  In children with structural cardiac abnormalities, sudden death has been reported in association with
(Prod Info Adderall XR(R), 2004). 

c)  Children and Adolescents - Healthy 
1)  A retrospective, case-controlled study examines the association between stimulant medication, including dextroamphetamine sulfate, and 
unexplained sudden death in healthy children and adolescents. In a collection of data from state vital statistics and surveys across the United 
States, 564 cases of sudden death in children and adolescents between the ages of 7 to 19 years were matched and compared with 564 youngsters 
who died as passengers in motor vehicle accidents. The study determined that 1.8% (n=10) of youths
were taking stimulant medication compared with only 0.4% (n=2) of youths in the motor vehicle accident
74.9; p=0.02). Limitations to this study included the time lag between the youths stimulant medication
recall of information regarding clinical diagnoses, inconsistent postmortem inquiry, and the exclusion of deaths in youth with heart conditions. The 
authors stated that this finding should be considered when evaluating the overall risk and benefit of stimulant medication use in children and 
adolescents (Gould et al, 2009). Given the limitations of this study, the U.S. Food and Drug Administration is unable to conclude the overall risks 
and benefits associated with stimulant medications (US Food and Drug Administration, 2009). 

 
3.3.1.A.2   Increased blood pressure 

a)  Cardiovascular toxicities, including elevations of blood pressure, have been reported during dextroamphetamine therapy (Prod Info Dexedrine(R), 
1988). One clinician reports a case of acute myocardial infarction that was complicated by chronic amphetamine abuse (Orzel, 1982)

 
3.3.1.A.3   Palpitations 

a)  Cardiovascular toxicities, including palpitations, have been reported during dextroamphetamine therapy (Prod Info Dexedrine(R), 1988). One clinician
reports a case of acute myocardial infarction that was complicated by chronic amphetamine abuse (Orzel, 1982)

 
3.3.1.A.4   Tachyarrhythmia 

a)  Cardiovascular toxicities, including tachycardia, have been reported during dextroamphetamine therapy (Prod Info Dexedrine(R), 1988). One clinician
reports a case of acute myocardial infarction that was complicated by chronic amphetamine abuse (Orzel, 1982)
b)  In children with structural cardiac abnormalities, sudden death has been reported in association with amphetamine treatment at usual doses (Prod
Info Adderall XR(R), 2004). 
c)  Increases in heart rate and blood pressure were reported with use of dextroamphetamine. In a placebo
effects, dextroamphetamine 30 mg in 3 divided doses (midnight, 0400 hours, and 0800 hours) was administered to male (n=6) and female (n=6) military 
pilots during sleep-deprivation periods (Caldwell, 1996). Heart rates were elevated from 2 hours after the second 10
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third dose. In females, average heart rates associated with dextroamphetamine and placebo were 84 and 71 beats per minute (bpm),
males, these rates were 70 and 63 bpm, respectively. Systolic blood pressure (SBP) in males was elevated from 1 hour after the
hours after the third dose; SBP in females was increased 1 hour after the third 10-mg dose and remained high 5 hours
pressure (DBP) was elevated from 2 hours after the second dose and continued for 6 hours after the last dose in both
dextroamphetamine and placebo was 128 and 120 mmHg, respectively, and DBP was 72 and 69 mmHg for dextroamphetamine and
respectively. 

 
3.3.2   Dermatologic Effects 

 
3.3.2.A   Dextroamphetamine Sulfate 

Rash 

Urticaria 

 
3.3.2.A.1   Rash 

a)  Rash has been associated with amphetamine use (Prod Info ADDERALL XR(R) extended-release oral capsules, 2006).
 
3.3.2.A.2   Urticaria 

a)  Urticaria has been associated with amphetamine use (Prod Info ADDERALL XR(R) extended-release
 
3.3.3   Endocrine/Metabolic Effects 

 
3.3.3.A   Dextroamphetamine Sulfate 

 
3.3.3.A.1   Hyperthyroidism 

a)  One group of clinicians reports 4 cases of amphetamine abuse that resulted in an elevated free thyroxine index, elevated T3 and T4 levels, and signs 
and symptoms of hyperthyroidism (Morely et al, 1980). The levels of T4 appeared to be inappropriately elevated compared to T3 levels. The
HYPERTHYROXINEMIA appeared to be secondary to an increase in circulating TSH. All levels returned to normal after the discontinuation of
amphetamine in 2 of the 4 cases; the remaining 2 patients refused further follow-up after the initial levels were obtained. Dextroamphetamine is the
dextrorotatory isomer of amphetamine and would be expected to behave in a similar fashion. 
b)  The signs and symptoms of amphetamine abuse are similar to those of THYROTOXICOSIS; it is uncertain
secondary to hyperthyroxinemia (Morely et al, 1980). 

 
3.3.4   Gastrointestinal Effects 

 
3.3.4.A   Dextroamphetamine Sulfate 

 
3.3.4.A.1   Gastrointestinal tract finding 

a)  A variety of gastrointestinal effects including DRY MOUTH, UNPLEASANT TASTE, DIARRHEA, CONSTIPATION, ANOREXIA, and WEIGHT LOSS, 
have been reported during dextroamphetamine therapy (Prod Info Dexedrine(R), dextroamphetamine sulfate tablets and Spansule(R) capsules, 1999; 
Prod Info Dextrostat(R), 1998). 

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Dextroamphetamine Sulfate 

 
3.3.5.A.1   Leukemia 

a)  One report describes a case of a 24-year-old white male who ingested 8 to 16 tablets/day of amphetamine for 2.5 years who subsequently developed
myeloblastic leukemia that was heralded by weakness, sweating, calf pain, and fever (Berry, 1966). Despite chemotherapy, the patient's condition
rapidly deteriorated into coma, apnea, and death. A possible cause and effect relationship with chronic amphetamine ingestion was postulated
drug possesses a benzene ring that has been known to cause hematologic effects. Dextroamphetamine is the dextrorotatory isomer of
and would be expected to behave in a similar fashion. 

 
3.3.7   Immunologic Effects 

 
3.3.7.A   Dextroamphetamine Sulfate 

 
3.3.7.A.1   Hypersensitivity disorder 

a)  Hypersensitivity reactions, including angioedema and anaphylaxis, have been associated with amphetamine use (Prod Info ADDERALL XR(R) 
extended-release oral capsules, 2006). 

 
3.3.9   Neurologic Effects 

 
3.3.9.A   Dextroamphetamine Sulfate 
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Central nervous system finding 

Cerebrovascular disease 

Disturbance in speech 

Extrapyramidal sign 

Gilles de la Tourette's syndrome 

 
3.3.9.A.1   Central nervous system finding 

a)  Children with attention deficit hyperactive disorder (ADHD) who have normal electroencephalograms (EEG) have minimal risk for SEIZURES should 
they receive stimulant therapy for ADHD (METHYLPHENIDATE, DEXTROAMPHETAMINE, or combination AMPHETAMINE and 
DEXTROAMPHETAMINE (Adderall(R)). However, children with epileptiform EEGs may have considerable risk for eventual
occurrence of seizure may or may not be attributable to use of the stimulant. These conclusions were based on a study of 234
epilepsy who were diagnosed with ADHD. All had EEGs prior to parental choosing of stimulant treatment or foregoing stimulant
children's ADHD. Overall, 36 children (15.4%) demonstrated epileptiform abnormalities compared with 198 with normal
abnormalities, 30 received stimulant treatment for ADHD. Three of the 30 who received stimulant therapy experienced seizures
including a 9-year-old female, a 7-year-old male, and a 6-year- old male. The girl was treated uneventfully with methylphenidate
months after withdrawal of methylphenidate experienced a 4-minute generalized tonic-clonic seizure. Her EEG had
abnormality. Of the 2 boys, the first experienced a 2-minute generalized tonic clonic seizure with focal onset 3
second boy had an episode at 10 months after initiation of methylphenidate; he was heard to fall and was
minutes. EEGs of both boys had shown rolandic spikes, a focal epileptiform abnormality. One child who had a normal EEG had a seizure 6 weeks after 
beginning methylphenidate (Hemmer et al, 2001). 
b)  Dextroamphetamine 0.15 mg/kg intravenously induced a dysphoric reaction, with DROWSINESS, annoyance, sadness, and ANGER in 7 
postmenopausal women (Halbreich et al, 1981). Young healthy men, who received the same dose, experienced elation
patients were screened to rule out physical and mental disorders. 
c)  One author reports 3 cases of OBSESSIVE-COMPULSIVE BEHAVIOR as a result of dextroamphetamine therapy (Koizumi, 1985). All patients were 
diagnosed as suffering from attention deficit disorder. The duration of stimulant therapy before the development of symptoms was 2.5 months, 6 months, 
and 7 years, and the duration of symptoms was 4 to 7 months. A case of amphetamine-induced COMPULSIVE DISORDER was reported that was 
responsive to pyridoxine (B6) therapy (Frye & Arnold, 1981). 
d)  Due to its mechanism of action, dextroamphetamine may cause central nervous system (CNS) stimulation, resulting in RESTLESSNESS,
DIZZINESS, INSOMNIA, EUPHORIA, dysphoria, TREMOR, and HEADACHE (Prod Info Dexedrine(R), 1998a).

 
3.3.9.A.2   Cerebrovascular disease 

a)  Investigators reported 4 cases of INTRACRANIAL HEMORRHAGE following oral or nasal use of amphetamine or related compounds (Harrington et 
al, 1983). Two of these patients had abnormal appearing cerebral blood vessels on angiography. Available data now indicate that INTRACEREBRAL 
hemorrhage may also occur in patients who use these drugs for the first time and nonrecreationally. 
b)  One article reports a case of intracranial hemorrhage that occurred 3 hours after the ingestion of amphetamine 40 mg with a single can of beer 
(D'Souza & Shraberg, 1981). The admitting blood pressure was 210/120 (systolic/diastolic). No evidence of aneurysm or arteriovenous malformation 
was found on CT Scan. Others report INTRACRANIAL HYPERTENSION in a chronic amphetamine abuser
prednisone without a residual neurologic deficit. Dextroamphetamine is the dextrorotatory isomer of amphetamine and would be expected to behave in a 
similar fashion (Delaney & Estes, 1981). 
c)  Four cases of STROKE were reported in patients (29 to 45 years of age) thought to have abused methamphetamine; 2 patients had intracranial 
hemorrhaging and 2 had cerebral ischemic infarctions (Perez et al, 1999). 

 
3.3.9.A.3   Disturbance in speech 

a)  Central nervous system (CNS) stimulants can increase the rate of speech and reduce the fine coordinate control at the same time. This may cause 
DYSPHONIA and VOICE TREMORS (Damste, 1978). 

 
3.3.9.A.4   Extrapyramidal sign 

a)  Chronic amphetamine abuse may induce extrapyramidal effects such as choreiform or ATHETOID MOVEMENTS, ATAXIA, and disturbances of gait 
that resemble the gait seen in Huntington's chorea. The syndrome generally develops during amphetamine abuse but may also be seen during 
abstinence; however, the symptoms may persist for long periods of time. Dopamine receptor-blocking agents may be of use in reducing the symptoms 
(Lundh & Lunving, 1981)(Rundell et al, 1988). Dextroamphetamine is the dextrorotatory isomer of amphetamine and would be expected to behave in a 
similar fashion. 

 
3.3.9.A.5   Gilles de la Tourette's syndrome 

a)  The incidence of TICS emergence was 7.8% in children treated with stimulant medication (METHYLPHENIDATE, DEXTROAMPHETAMINE, or 
PEMOLINE) for attention deficit hyperactivity disorder, based on a retrospective chart review (n=555). These stimulant medications were initiated only in 
children if they were free of tics and without a history of tics according to the practice of the settings in which the study was performed. Tics developed in 
8.3% of subjects treated with methylphenidate, 6.3% treated with dextroamphetamine, and 7.7% treated with pemoline. Onset of tics was
dose or duration of stimulant therapy. Mean age of subjects was 11 years. A significant correlation occurred between younger age and
tics. As the authors noted, these children may have developed tics, regardless of treatment with the medications in question
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b)  Tourette's syndrome may be precipitated with the use of stimulant medications in the treatment of attention deficit disorders in children. Early signs of 
TOURETTE'S syndrome are difficult to distinguish from the attention deficit disorder symptoms. Children may therefore be mistakenly treated with 
additional stimulant medications. Stimulants may exacerbate severe motor and PHONIC TICS; discontinuation of the stimulants and the possible 
initiation of haloperidol therapy is often required. In patients diagnosed as having an attention deficit disorder, a clinical evaluation for TICS and 
Tourette's syndrome in children and their families should precede the use of stimulant medication. The use of dextroamphetamine is contraindicated in
children with Tourette's syndrome or tics. In children with no symptoms of Tourette's syndrome or tics but with a family history, stimulants should
very cautiously. If tics emerge during dextroamphetamine therapy, the drug should be discontinued (Lowe et al, 1982).
c)  These authors present several cases of children with attention deficit disorders who experienced hyperactivity, attention difficulties,
cases, MOTOR TIC symptoms (Lowe et al, 1982a). The patients were placed on stimulant therapy and experienced exacerbation or
or Tourette's syndrome. Stimulant withdrawal and haloperidol therapy controlled the motor and phonic symptoms.
d)  Researchers reviewed the medication histories of 200 children with Tourette's syndrome (Erenberg et al, 1985).
stimulant drugs: 42 methylphenidate, 5 dextroamphetamine, 13 pemoline. Thirty-nine of the 48 (81%) patients
of the tics. Of these, the stimulant drugs increased tics in 8 patients, caused no change in 22, and decreased tics in one patient. Concomitant haloperidol 
therapy resulted in no difference in the incidence or frequency of tics in 8 patients. The patients who developed tics with stimulant therapy showed a 
decrease in the incidence and frequency after discontinuation of the stimulant. 
e)  Another report describes 2 cases of hyperactive boys who developed motor and phonic tics during dextroamphetamine therapy (Gaultieri & 
Patterson, 1986). The tics disappeared in both cases after the discontinuation of dextroamphetamine and the initiation of haloperidol. The authors 
suggest that neuroleptic-induced tics may be the result of presynaptic dopamine blockade. 

 
3.3.12   Psychiatric Effects 

 
3.3.12.A   Dextroamphetamine Sulfate 

 
3.3.12.A.1   Psychotic disorder 

a)  Incidence: rare 
b)  Amphetamine psychosis can present with visual, tactile, auditory and/or olfactory HALLUCINATIONS, DEPRESSION,
AGGRESSIVENESS, SUSPICION, PARANOIA, increased motor activity, and CONCENTRATION DIFFICULTIES. Discontinuation
treatment with benzodiazepines have been useful in resolving the symptoms (Bell, 1965; Ladewig et al, 1969; Jonsson &
1970; Hasse et al, 1973; Dow & Silver, 1973). The administration of amphetamines to patients with schizophrenia has
PSYCHOTIC BEHAVIOR (West, 1974; Alverno et al, 1975). Healthy persons who ingest dextroamphetamine in sufficient
clinically indistinguishable from paranoid SCHIZOPHRENIA (Morley et al, 1980). 
c)  It was reported that patients whose urine is acidified with ammonium chloride have a shorter duration of amphetamine psychosis (approximately 2 
days) than patients with amphetamine psychosis who have alkaline urine (approximately 4.5 days) (Anggard, 1970). It was noted that hallucinatory
behavior was the first symptom to clear; this occurred within 1 day. 
d)  Others report a case of PARANOID PSYCHOSIS from intoxication with dextroamphetamine; the drug was used
(DeVeaugh-Geiss & Pandurangi, 1982). Use of amphetamines may exacerbate symptoms of BEHAVIOR DISTURBANCE and thought
psychotic pediatric patients (Prod Info Dexedrine(R), dextroamphetamine sulfate tablets and Spansule(R) capsules, 1999; Prod
1998). 

 
3.3.14   Reproductive Effects 

 
3.3.14.A   Dextroamphetamine Sulfate 

 
3.3.14.A.1   Sexual dysfunction 

a)  IMPOTENCE and LIBIDO CHANGES have been reported during dextroamphetamine therapy (Prod Info Dexedrine(R), dextroamphetamine sulfate 
tablets and Spansule(R) capsules, 1999). 

 
3.3.16   Other 

 
3.3.16.A   Dextroamphetamine Sulfate 

 
3.3.16.A.1   Drug withdrawal 

a)  The cessation of, or reduction in, amphetamine use that has been heavy and prolonged can result in withdrawal symptoms. Symptoms may include 
DYSPHORIC MOOD, FATIGUE, VIVID and UNPLEASANT DREAMS, INSOMNIA or HYPERSOMNIA, INCREASED
RETARDATION or AGITATION, ANHEDONIA, and DRUG CRAVING. Withdrawal symptoms may develop within hours to several days
cessation of or reduction in amphetamine use (Prod Info Adderall XR(TM), 2002; American Psychiatric Association, 1994)
b)  Marked withdrawal symptoms can occur following intense, high dose amphetamine use. Characteristic symptoms
feelings of LASSITUDE and DEPRESSION, and a marked INCREASE IN APPETITE with rapid WEIGHT GAIN. Depressive symptoms
days and may be accompanied by SUICIDAL IDEATION (American Psychiatric Association, 1994). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info Dexedrine(R), 2002) (All Trimesters)

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) and there are no controlled studies in women or
studies in women and animals are not available. Drugs should be given only if the potential benefit justifies the potential risk to the

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
2)  Crosses Placenta: Unknown 
3)  Clinical Management 
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a)  Amphetamines are not recommended for use during pregnancy except possibly in the case of narcolepsy. When used for medical conditions for which the 
drug is indicated and according to established regimens, amphetamines are not expected to create a significant risk for fetal anomalies. However,
abuse of amphetamines does increase the potential risk of maternal, fetal, and neonatal morbidity. Although the existing data are
evidence suggests an increased incidence of cardiac defects and cleft palate in neonates born to mothers taking amphetamines
et al, 1981). 

4)  Literature Reports 
a)  Eleven infants were born with biliary atresia to mothers who had taken amphetamines in various doses during the second and third trimesters (time of 
development of a biliary tree) (Levin, 1971). In a controlled group of 50 normal infants, it was noted that 3 of 50 mothers had taken
b)  A large prospective, observational study of pregnancy and child development was undertaken related to anorectic drugs (amphetamines and 
phenmetrazine) prescribed to gravid women during different stages of pregnancy and evaluated for their teratogenicity (Milkovich & Van Den Berg, 1977). 
The severe congenital anomaly rate (SCA) per 100 live-born children at age 5 years did not differ from the SCA rate of the group of children whose mothers 
did not use these drugs. There was, however, an excess of oral clefts in the offspring of mothers who had amphetamines prescribed in the first 55 days
the last menstrual period. A rough test of efficacy of anorectic drugs was made by comparing mean weight gain in 4
prescription; it showed only short-term and limited reduction of weight gain. 
c)  In a further report, clinicians evaluated the outcome of pregnancy in 52 women who had abused intravenous
pregnancy, with results being compared to a control group of 52 nonabusing women (Little et al, 1988). Body length, body weight and head circumference 
was decreased significantly in neonates born to mothers abusing methamphetamine during pregnancy. However, the frequency of congenital anomalies was 
not increased significantly compared to the control group. 
d)  A statistically significant correlation between aggressive behavior and amphetamine exposure during fetal life has been reported
1994). 

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk has been demonstrated. 

a)  Evidence and/or expert consensus has demonstrated harmful infant effects when used during breastfeeding. An alternative to this drug should be 
prescribed or patients should be advised to discontinue breastfeeding. 

2)  Clinical Management 
a)  Amphetamines are concentrated in human breast milk. Adverse effects reported in exposed infants include irritability and poor sleeping patterns (Anon, 
2001). The manufacturer of Adderal(R) suggests that breastfeeding women taking amphetamines be counseled to refrain from nursing (Prod Info Adderal(R),
2003). 

3)  Literature Reports 
a)  One study reported that concentrations of amphetamine were 3 and 7 times higher in breast milk than plasma on the 10th and 42nd days after delivery, 
respectively, following administration of dextroamphetamine 20 mg daily to a nursing mother with narcolepsy (Steiner et al, 1984). No untoward effects 
occurred in the infant. Although only a small fraction of the maternal dose is expected to be transferred to the infant via breast milk, the authors
patients abstain from long-term nursing during amphetamine treatment. 

4)  Drug Levels in Breastmilk 
a)  Parent Drug 

1)  Milk to Maternal Plasma Ratio 
a)  One study reported that concentrations of amphetamine were 3 and 7 times higher in breast milk than plasma on the 10th and 42nd days after 
delivery, respectively, following administration of dextroamphetamine 20 mg daily to a nursing mother with narcolepsy (Steiner et al, 1984). No 
untoward effects occurred in the infant. Although only a small fraction of the maternal dose is expected to be transferred to the infant via breast milk, 
the authors suggest that patients abstain from long-term nursing during amphetamine treatment.  

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

 
3.5.1   Drug-Drug Combinations 

Acetazolamide 

Amitriptyline 

Amoxapine 

Calamus 

Citalopram 

Clomipramine 

Clorgyline 
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Desipramine 

Dothiepin 

Doxepin 

Furazolidone 

Imipramine 

Iproniazid 

Isocarboxazid 

Lofepramine 

Moclobemide 

Nialamide 

Nortriptyline 

Opipramol 

Pargyline 

Phenelzine 

Procarbazine 

Protriptyline 

Selegiline 

Sibutramine 

Sodium Bicarbonate 

Toloxatone 

Tranylcypromine 

Trimipramine 

Venlafaxine 

 
3.5.1.A   Acetazolamide 

1)  Interaction Effect: amphetamine toxicity (hypertension, hyperpyrexia, seizures) 
2)  Summary: Concomitant acetazolamide and amphetamine therapy resulted in enhanced amphetamine effects.
and the renal excretion of amphetamine is decreased due to increased reabsorption (Rowland, 1969; Anggard et al, 1973).
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Lower doses of dextroamphetamine may be required with urinary alkalizers. Monitor for amphetamine toxicity.
7)  Probable Mechanism: decreased renal clearance 

 
3.5.1.B   Amitriptyline 

Page 11 of 38MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.9, page 11

Case 3:09-cv-00080-TMB     Document 78-22      Filed 03/24/2010     Page 71 of 197



1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.C   Amoxapine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
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ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.D   Calamus 

1)  Interaction Effect: reduced effect of amphetamines 
2)  Summary: Calamus antagonized spontaneous motor activity and amphetamine-induced hyperactivity in mice (Panchal et al,
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with concomitant use of calamus and amphetamines. 
7)  Probable Mechanism: not specified 
8)  Literature Reports 

a)  Calamus antagonized spontaneous motor activity and amphetamine-induced hyperactivity in mice. Calamus was administered intraperitoneally (IP)
(0.2 milliliters of 10, 25, 50 milligrams/kilogram (mg/kg)). One group of mice received 4 mg/kg chlorpromazine 30 minutes before calamus injection
spontaneous motor activity was compared to untreated mice. In another test, mice were injected IP with saline, amphetamine (4.5 mg/kg), or 25
calamus followed by amphetamine. Calamus significantly reduced spontaneous motor activity in a manner equivalent to chlorpromazine at
and 25 mg/kg and significantly reduced amphetamine-induced hyperactivity at 25 mg/kg (Panchal et al, 1989). 

 
3.5.1.E   Citalopram 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concurrent use of citalopram and dextroamphetamine resulted in symptoms of serotonin syndrome in a 32
citalopram and dextroamphetamine are used concomitantly, monitor closely for symptoms of serotonin syndrome. Serotonin syndrome can
threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive care and other therapy as
Shannon, 2005). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with coadministration of citalopram and
citalopram and dextroamphetamine are used concomitantly, monitor closely for symptoms of serotonin syndrome
(including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, mydriasis, 
diaphoresis, the presence of bowel sounds, and diarrhea), and mental status changes (including agitation and delirium). Serotonin syndrome can be
threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive care and other therapy as
Shannon, 2005). 
7)  Probable Mechanism: additive pharmacologic effects 
8)  Literature Reports 

a)  A 32-year-old male on dextroamphetamine experienced serotonin syndrome approximately 1 week after starting citalopram. He was on 
dextroamphetamine 5 mg three times daily for attention deficit hyperactivity disorder. He started 75 mg a day
was increased to 150 mg daily. Approximately 2 weeks after starting venlafaxine he experienced marked
admission he was alert and oriented. He experienced diaphoresis, shivering, and fine motor tremor. His heart rate was 140 beats per minute, blood 
pressure was 142/93 mmHg, and temperature was 37.3 degrees Celsius. No nystagmus or ocular clonus
reactive. He had generalized hypertonia, hyperreflexia, inducible ankle clonus, frequent myoclonic jerking, and unilateral
oris muscle. No abnormality was shown on ECG, except sinus tachycardia with a baseline tremor. Dextroamphetamine and venlafaxine were 
discontinued and cyproheptadine (up to a total of 32 mg over 3 hours) was administered. Symptoms resolved and he was discharged the following 
morning. Dextroamphetamine was restarted 3 days later. Four days later citalopram was started. Approximately 1 week later, he experienced similar 
symptoms as he did with dextroamphetamine and venlafaxine. Agitation, nausea, diarrhea, and teeth clenching were still present 3 days after citalopram
was discontinued. Two doses of cyproheptadine were given and within 2 days he was asymptomatic (Prior et al, 2002).

 
3.5.1.F   Clomipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
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2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.G   Clorgyline 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995c). Amphetamines stimulate the release of norepinephrine, and the use of monoamine oxidase inhibitors (MAOIs)
more norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use
of norepinephrine, which increases sympathetic activity (Gilman et al, 1990d). Coadministration of indirect-acting
in severe hypertension and hyperpyrexia (Krisko et al, 1969d; Lloyd & Walker, 1965d; Mason, 1962d; Dally, 1962d). Some efficacy with the combination of
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  Severe headaches and hypertensive crises are well-documented in the literature as being associated with this combination. Other potential reactions 
include cardiac arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964b).  
b)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS) stimulant 
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking medications such as 
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of symptoms for at least six 
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking pemoline and a MAOI 
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of the patients taking 
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism, or weight gain. Six 
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis during the study 
(Fawcett et al, 1991h).  

 
3.5.1.H   Desipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
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d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.I   Dothiepin 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.J   Doxepin 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
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c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.K   Furazolidone 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Furazolidone has significant MAOI activity (Pettinger et al, 1968; Pettinger et al, 1966). Use of dextroamphetamine concomitantly or within 14 
days following the administration of a monoamine oxidase inhibitor is contraindicated (Prod Info Dexedrine(R), 1995d). Sympathomimetics with indirect/mixed 
activity such as dextroamphetamine cause the release of norepinephrine, and the use of MAOIs results in more norepinephrine being made available at 
nerve receptor sites through inhibition of catecholamine degradation; concurrent use leads to greater amounts of norepinephrine which increases 
sympathetic activity (Gilman et al, 1990e). Coadministration of indirect-acting sympathomimetics and MAOIs has resulted in serious hypertension (Smookler
& Bermudez, 1982; Cuthbert et al, 1969; Terry et al, 1975; Horler & Wynne, 1965). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.L   Imipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.M   Iproniazid 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995h). Amphetamines stimulate the release of norepinephrine, and the use of monoamine oxidase inhibitors (MAOIs)
more norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use
of norepinephrine, which increases sympathetic activity (Gilman et al, 1990i). Coadministration of indirect-acting
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in severe hypertension and hyperpyrexia (Krisko et al, 1969h; Lloyd & Walker, 1965h; Mason, 1962h; Dally, 1962h). Some efficacy with the combination of
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS) stimulant 
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking medications such as 
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of symptoms for at least six
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking pemoline and a MAOI
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of the patients taking
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism, or weight gain. Six
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis during the study
(Fawcett et al, 1991n).  

 
3.5.1.N   Isocarboxazid 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995a; Prod Info Marplan(R), 1998). Amphetamines cause the release of norepinephrine, and the use of MAOIs results in more
norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use leads to greater
norepinephrine, which increases sympathetic activity (Gilman et al, 1990b). Coadministration of indirect-acting sympathomimetics and MAOIs
severe hypertension and hyperpyrexia (Krisko et al, 1969b; Lloyd & Walker, 1965b; Mason, 1962b; Dally, 1962b). Some efficacy with
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  Severe headaches and hypertensive crises are well-documented in the literature with this combination. Other potential reactions include cardiac 
arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964a).  
b)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS)
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism,
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis
(Fawcett et al, 1991d).  

 
3.5.1.O   Lofepramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
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methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.P   Moclobemide 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995). Amphetamines stimulate the release of norepinephrine, and the use of monoamine oxidase inhibitors (MAOIs)
more norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use
of norepinephrine, which increases sympathetic activity (Gilman et al, 1990). Coadministration of indirect-acting
in severe hypertension and hyperpyrexia (Krisko et al, 1969; Lloyd & Walker, 1965; Mason, 1962; Dally, 1962). Some efficacy with the combination of 
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS) stimulant 
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking medications such as 
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of symptoms for at least six
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking pemoline and a MAOI
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of the patients taking
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism, or weight gain. Six
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis during the study
(Fawcett et al, 1991).  

 
3.5.1.Q   Nialamide 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995j). Amphetamines stimulate the release of norepinephrine, and the use of monoamine oxidase inhibitors (MAOIs)
more norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use
of norepinephrine, which increases sympathetic activity (Gilman et al, 1990k). Coadministration of indirect-acting
in severe hypertension and hyperpyrexia (Krisko et al, 1969j; Lloyd & Walker, 1965j; Mason, 1962j; Dally, 1962j). Some efficacy with the combination of
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS) stimulant 
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking medications such as 
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of symptoms for at least six
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking pemoline and a MAOI
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of the patients taking
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism, or weight gain. Six
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis during the study
(Fawcett et al, 1991p).  

 
3.5.1.R   Nortriptyline 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 

Page 18 of 38MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.9, page 18

Case 3:09-cv-00080-TMB     Document 78-22      Filed 03/24/2010     Page 78 of 197



6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.S   Opipramol 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.T   Pargyline 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995i). Amphetamines cause the release of norepinephrine, and the use of MAOIs results in more norepinephrine being
available at nerve receptor sites through inhibition of catecholamine degradation; concurrent use leads to greater amounts of norepinephrine
sympathetic activity (Gilman et al, 1990j). Coadministration of indirect-acting sympathomimetics and MAOIs has
hyperpyrexia (Krisko et al, 1969i; Lloyd & Walker, 1965i; Mason, 1962i; Dally, 1962i). 
3)  Severity: contraindicated 
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4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.U   Phenelzine 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Amphetamines cause the release of norepinephrine, and the use of monoamine oxidase inhibitors
being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use leads to greater amounts of norepinephrine, 
which increases sympathetic activity (Gilman et al, 1990a). Coadministration of indirect-acting sympathomimetics and MAOIs has resulted in severe
hypertension and hyperpyrexia (Krisko et al, 1969a; Lloyd & Walker, 1965a; Mason, 1962a; Dally, 1962a). Some efficacy with the combination of
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
However, the concurrent use of dextroamphetamine and phenelzine is contraindicated (Prod Info Nardil(R), 1994).
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  Severe headaches and hypertensive crises are well-documented in the literature with this combination. Other potential reactions include cardiac 
arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964).  
b)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS)
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism,
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis
(Fawcett et al, 1991b).  

 
3.5.1.V   Procarbazine 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995f). Amphetamines stimulate the release of norepinephrine, and the use of monoamine oxidase inhibitors (MAOIs)
more norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use
of norepinephrine, which increases sympathetic activity (Gilman et al, 1990g). Coadministration of indirect-acting
in severe hypertension and hyperpyrexia (Krisko et al, 1969f; Lloyd & Walker, 1965f; Mason, 1962f; Dally, 1962f). Some efficacy with the combination of
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS) stimulant 
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking medications such as 
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of symptoms for at least six
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking pemoline and a MAOI
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of the patients taking
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism, or weight gain. Six
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis during the study
(Fawcett et al, 1991l).  

 
3.5.1.W   Protriptyline 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
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closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.X   Selegiline 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995g). Amphetamines cause the release of norepinephrine, and the use of MAOIs results in more norepinephrine being
available at nerve receptor sites through inhibition of catecholamine degradation; concurrent use leads to greater amounts of norepinephrine
sympathetic activity (Gilman et al, 1990h). Coadministration of indirect-acting sympathomimetics and MAOIs has
hyperpyrexia (Krisko et al, 1969g; Lloyd & Walker, 1965g; Mason, 1962g; Dally, 1962g). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  Severe headaches and hypertensive crises are well-documented in the literature as being associated with this combination. Other potential reactions 
include cardiac arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964d).  

 
3.5.1.Y   Sibutramine 

1)  Interaction Effect: an increased risk of hypertension and tachycardia 
2)  Summary: Sibutramine has been associated with substantial increases in blood pressure and heart rate in
administration of sibutramine and other centrally acting appetite suppressants has not been systematically evaluated, it is possible that severe hypertension 
and tachycardia may result. Therefore, the concurrent administration of sibutramine with another centrally acting appetite suppressant is contraindicated 
(Prod Info Meridia(R), 1997). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concomitant administration of sibutramine with other centrally active appetite suppressant agents is contraindicated.
7)  Probable Mechanism: additive pharmacologic effects 

 
3.5.1.Z   Sodium Bicarbonate 

1)  Interaction Effect: amphetamine toxicity (hypertension, hyperpyrexia, seizures) 
2)  Summary: Sodium bicarbonate (ie, greater than 2 grams daily) may alkalinize the urine, increasing the unionized amphetamine urine concentration and 
allowing for increased renal tubular reabsorption. Enhanced effects of amphetamine may occur due to increased amphetamine concentrations (Anggard et 
al, 1973a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Lower doses of dextroamphetamine may be required with urinary alkalinizers. Monitor for amphetamine toxicity.
7)  Probable Mechanism: decreased dextroamphetamine clearance 

 
3.5.1.AA   Toloxatone 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995b). Amphetamines stimulate the release of norepinephrine, and the use of monoamine oxidase inhibitors (MAOIs)
more norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use
of norepinephrine, which increases sympathetic activity (Gilman et al, 1990c). Coadministration of indirect-acting
in severe hypertension and hyperpyrexia (Krisko et al, 1969c; Lloyd & Walker, 1965c; Mason, 1962c; Dally, 1962c). Some efficacy with the combination of
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
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3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS) stimulant 
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking medications such as 
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of symptoms for at least six
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking pemoline and a MAOI
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of the patients taking
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism, or weight gain. Six
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis during the study
(Fawcett et al, 1991f).  

 
3.5.1.AB   Tranylcypromine 

1)  Interaction Effect: a hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of dextroamphetamine concomitantly or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated 
(Prod Info Dexedrine(R), 1995e). Amphetamines cause the release of norepinephrine, and the use of monoamine oxidase inhibitors (MAOIs)
norepinephrine being made available at nerve receptor sites through inhibition of catecholamine degradation. Concurrent use
norepinephrine, which increases sympathetic activity (Gilman et al, 1990f). Coadministration of indirect-acting
severe hypertension and hyperpyrexia (Krisko et al, 1969e; Lloyd & Walker, 1965e; Mason, 1962e; Dally, 1962e). Some efficacy with the combination of
dextroamphetamine or pemoline in addition to a MAOI was observed during a study of patients with treatment
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Dextroamphetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is
7)  Probable Mechanism: increased norepinephrine availability 
8)  Literature Reports 

a)  Severe headaches and hypertensive crises are well-documented in the literature with this combination. Other potential reactions include cardiac 
arrhythmias, chest pain, hyperpyrexia, and death (Goldberg, 1964c).  
b)  In a study of 32 patients with treatment-refractory depression, efficacy of combination therapy with a central nervous system (CNS)
(pemoline or dextroamphetamine) with a monoamine oxidase inhibitor (MAOI) was studied. Some of the patients were also taking
tricyclic antidepressants and lithium, in addition to the study medications. Most of the patients (78%) experienced remission of
months during coadministration, and 31% of the patients continued treatment after the study. Four of the patients taking
discontinued the medications due to impotence, orthostatic hypotension, elevated blood pressure, or shakiness. Three of
dextroamphetamine and a MAOI discontinued the medications due to memory problems, parkinsonian symptoms, somnambulism,
patients experienced mood cycling, five to hypomania and one to mania. No patients developed symptoms of hypertensive crisis
(Fawcett et al, 1991j).  

 
3.5.1.AC   Trimipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
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d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.AD   Venlafaxine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Two weeks of concurrent use of dextroamphetamine and venlafaxine resulted in symptoms of serotonin syndrome in a 32
et al, 2002). If dextroamphetamine and venlafaxine are used concomitantly, monitor closely for symptoms of serotonin syndrome.
life-threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive care and
Shannon, 2005). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with coadministration of dextroamphetamine
dextroamphetamine and venlafaxine are used concomitantly, monitor closely for symptoms of serotonin syndrome
(including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, mydriasis, 
diaphoresis, the presence of bowel sounds, and diarrhea), and mental status changes (including agitation and delirium). Serotonin syndrome can be
threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive care and other therapy as
Shannon, 2005). 
7)  Probable Mechanism: additive pharmacologic effects 
8)  Literature Reports 

a)  A 32-year-old male on dextroamphetamine experienced serotonin syndrome approximately 2 weeks after starting venlafaxine. He was on 
dextroamphetamine 5 mg three times daily for attention deficit hyperactivity disorder. He started 75 mg a day
was increased to 150 mg daily. Approximately 2 weeks after starting venlafaxine he experienced marked
admission he was alert and oriented. He experienced diaphoresis, shivering, and fine motor tremor. His heart rate was 140 beats per minute, blood 
pressure was 142/93 mmHg, and temperature was 37.3 degrees Celsius. No nystagmus or ocular clonus
reactive. He had generalized hypertonia, hyperreflexia, inducible ankle clonus, frequent myoclonic jerking, and unilateral
oris muscle. No abnormality was shown on ECG, except sinus tachycardia with a baseline tremor. Dextroamphetamine and venlafaxine were 
discontinued and cyproheptadine (up to a total of 32 mg over 3 hours) was administered. Symptoms resolved and he was discharged the following 
morning. Dextroamphetamine was restarted 3 days later. Four days later citalopram was started. Approximately 1 week later, he experienced similar 
symptoms as he did with dextroamphetamine and venlafaxine. Agitation, nausea, diarrhea, and teeth clenching were still present 3 days after citalopram
was discontinued. Two doses of cyproheptadine were given and within 2 days he was asymptomatic (Prior et al, 2002).

 
3.5.2   Drug-Food Combinations 

 
3.5.2.A   Acidic Food 

1)  Interaction Effect: altered serum concentrations 
2)  Summary: Maximal absorption of amphetamines occurs in the alkaline environment of the small intestine (Rowland & Beckett, 1966). Acidic fruits or juices
taken with amphetamines may impair gastrointestinal absorption. Foods that increase urinary pH may decrease renal clearance, resulting in renal
reabsorption of the amphetamine and increased serum levels. Foods that acidify urine increase renal clearance of amphetamines and may lower serum
levels (Prod Info Dexedrine(R), 1998; Beckett & Rowland, 1965). 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Dextroamphetamine should not be administered with acidic foods, such as citric fruits and juices.
7)  Probable Mechanism: pH-dependent absorption and clearance 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 
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 4.1   Monitoring Parameters 

A)  Dextroamphetamine Sulfate 
1)  Therapeutic 

a)  Physical Findings 
1)  Attention Deficit Hyperactivity Disorder (ADHD) 

a)  Improvement in mental and behavioral symptoms of ADHD, including inappropriate inattention, impulsivity, hyperactivity, and cognitive
performance. 

2)  Narcolepsy 
a)  Decreased frequency of narcoleptic attacks. 

2)  Toxic 
a)  Physical Findings 

1)  Attention Deficit Hyperactivity Disorder (ADHD) 
a)  The American Academy of Pediatrics (AAP) does not recommend the routine use of electrocardiograms (ECGS) or routine subspecialty 
cardiology evaluations (which were previously recommended by the American Heart Association (AHA)
conditions that might place the child at risk for sudden cardiac death) before initiating stimulant therapy to treat attention
ADHD in most children. The APA cited specific reasons for changing the recommendation including: lack of evidence establishing a relationship 
between stimulant drugs used to treat ADHD and sudden cardiac death (SCD), the frequency of sudden unexpected deaths among patients taking 
stimulant drugs is not higher than that in the general population of children, and lack of cost-effective analysis to support ECG screening or special 
evaluation by pediatric cardiologist (Perrin et al, 2008). 
b)  Based on the American Academy of Pediatrics (AAP) and the American Heart Association (AHA) consensus statements, the following
monitoring recommendations have been established to assist clinicians in the evaluation of children treated with stimulant drugs,
dextroamphetamine, for ADHD (Perrin et al, 2008; Vetter et al, 2008): 

- Conduct a thorough examination prior to initiating dextroamphetamine therapy for a diagnosis of ADHD. Special
symptoms indicative of a cardiac condition, including palpitations, near syncope, or syncope. 
- Obtain a complete family and patient history for conditions associated with SCD, and determine current use of any other prescription or over
the-counter medications. 
- Conduct a complete physical evaluation of the patient for hypertension, cardiac murmurs, physical findings associated with
and signs of irregular cardiac rhythms. 
- Perform further evaluation if family history, patient history or physical exam is suggestive of cardiac disease during initial visit or at follow up 
visits, and if indicated, consult pediatric cardiologist (Perrin et al, 2008). 
- Continue to assess the patient for cardiac symptoms and any changes in family history at follow up visits.
- Blood pressure and heart rate should be evaluated at baseline, during routine follow-up within 1 to 3 months, and at follow up visits every 6 to 
12 months. Increases in blood pressure and heart rate have been reported with stimulant use. 

c)  It is not conclusive whether chronic use of stimulants in children may be associated with suppression of growth. Therefore, growth should be 
monitored during treatment (Prod Info DEXEDRINE(R) oral tablets, sustained-release oral capsules, 2007).

 
 4.2   Patient Instructions 

A)  Dextroamphetamine (By mouth) 
Dextroamphetamine 
 
Treats attention deficit hyperactivity disorder (ADHD). Also treats narcolepsy (a sleep problem). This medicine is a stimulant.
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you or your child have had an allergic reaction to dextroamphetamine. You should not use this
glaucoma, heart disease, blood vessel problems, an overactive thyroid, or high blood pressure. Do not use this medicine if
you are very nervous, tense, or agitated most of the time. You should not use this medicine if you have used a drug for depression called an MAO inhibitor 
(MAOI), such as Eldepryl®, Marplan®, Nardil®, or Parnate®, in the past 14 days. Do not give the tablet and oral solution to a child younger than 3 years old, and
the extended-release capsule to a child younger than 6 years old. 
 
How to Use This Medicine: 
Tablet, Liquid, Long Acting Capsule 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be changed several
best for you. Do not use more medicine or use it more often than your doctor tells you to. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your doctor or pharmacist if you have any
Ask your pharmacist for the Medication Guide if you do not have one. Your doctor might ask you to sign some forms to show that you
information. 
It is best to take the extended-release capsule form in the morning. Taking this medicine in the afternoon or evening could make it harder for you to fall 
asleep. 
If you use the short-acting tablet form of this medicine, take your last dose for the day about 6 hours before bedtime, unless your doctor gives you other
instructions. 
Swallow the extended-release capsule whole. Do not crush, break, or chew it. 
This medicine is part of an ADHD treatment program that may also include counseling or special education. Carefully follow
all treatment measures. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next dose, wait until then to use the medicine and skip 
the missed dose. Do not use extra medicine to make up for a missed dose. 
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How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after you have finished your treatment. You will
need to throw away old medicine after the expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, and herbal products.

Make sure your doctor knows if you are using ammonium chloride, sodium acid phosphate, acetazolamide (Diamox
furazolidone (Furoxone®), glutamic acid, guanethidine (Ismelin®), norepinephrine (Levophed®), reserpine (Harmonyl
blood pressure medicines (such as atenolol, lisinopril, metoprolol, Cozaar®, or Diovan®), or certain pain medicines (such as meperidine, propoxyphene, 
Demerol®, or Darvon®). 
Tell your doctor if you are also using cold or allergy medicines, ethosuximide (Zarontin®), haloperidol (Haldol
medicines for depression (such as amitriptyline, doxepin, nortriptyline, Pamelor®, or Sinequan®), methenamine (Hiprex
or phenytoin (Dilantin®). 
Do not eat citrus fruits (oranges, lemons, limes, grapefruit) or drink citrus juice when you take this medicine. Do not take
medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you or your child have heart problems,
Tell your doctor if you or your child have muscle tics or Tourette's syndrome, a condition that causes you to have muscle twitches or to make sounds you are 
not able to control. 
Your doctor should know if you or your child have epilepsy, or a history of seizures, depression, or mental illness. Tell your doctor
problems. Also tell your doctor if you or anyone in your family has tried to commit suicide. 
This medicine may be habit-forming. If you feel that the medicine is not working as well, do not use more than your prescribed dose. Call your doctor for
instructions. 
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease your dose before stopping it
This medicine may cause blurred vision or make you dizzy or drowsy. If any of these occur, do not drive, use machines, or do anything
dangerous if you are not alert or not able to see well. 
This medicine may cause slow growth. If your child is using this medicine, the doctor will need to keep track of your child's height and
that your child is growing properly. 
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to keep all appointments.

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, chest tightness, trouble breathing.
Blurred vision. 
Changes in your mood or behavior. 
Chest pain, shortness of breath, or fainting. 
Fast, pounding, or uneven heartbeat. 
Feeling very excited, fearless, restless, or happy. 
Seeing, hearing, or feeling things that are not there. 
Seizures. 
Tremors or shaking. 
Uncontrollable muscle movements or twitching. 

 
If you notice these less serious side effects, talk with your doctor: 

Constipation, diarrhea, or upset stomach. 
Dry mouth or bad taste in your mouth. 
Feeling restless or nervous. 
Headache or dizziness. 
Loss of appetite or weight loss. 
Mild skin rash or itching. 
Problems having sex. 
Trouble sleeping. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  The primary indication for the use of amphetamines is the clinical condition of narcolepsy which relies on the central nervous system (CNS) and
stimulant properties of the drugs. In children with hyperkinesia and other abnormal behavioral problems, the amphetamines
remedial measures to reduce observed motor activity from baseline levels (Green & Warshauer, 1981). This reduced observed motor activity from baseline values (in
hyperactive children given dextroamphetamine) accompanied by improved behavior and improved attention seems to occur not only in physically
(classroom situations) but also physically active tasks (structured sports situations). 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
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1)  Dextroamphetamine is a non-catechol sympathetic amine with pharmacologic actions that are similar to ephedrine. It is inactivated by monoamine oxidase.
Dextroamphetamine produces central nervous system (CNS) and respiratory stimulation, a pressor response, mydriasis, bronchodilation, and
urinary sphincter. The drug is felt to have a direct effect on both alpha- and beta-receptor sites in the peripheral system and
nerve terminals. The central nervous system action is thought to occur in the cerebral cortex and reticular activating system. The anorexigenic effect of 
dextroamphetamine is probably secondary to the CNS stimulating effect in the hypothalamic feeding center (Weiner, 1985).
2)  Dextroamphetamine sulfate is used to treat narcolepsy because of its CNS and respiratory stimulant properties. In children with
abnormal behavioral problems, dextroamphetamine appears to be of value in combination with other remedial measures to
baseline levels (Green & Warshauer, 1981a). This reduced observed motor activity from baseline values (in hyperactive children given dextroamphetamine) 
accompanied by improved behavior and improved attention seems to occur not only in physically inactive tasks (classroom situations) but also physically
tasks (structured sports situations) (Rapoport et al, 1980). 

 
 4.5   Therapeutic Uses 

Dextroamphetamine 

Dextroamphetamine Sulfate 

 
4.5.A   Dextroamphetamine 

 
4.5.A.1   Cataplexy - Narcolepsy 

See Drug Consult reference: NARCOLEPSY AND CATAPLEXY - DRUG THERAPY 
 
4.5.B   Dextroamphetamine Sulfate 

Attention deficit hyperactivity disorder 

Cocaine dependence 

Depression 

Mania 

Narcolepsy 

Personality disorder 

Schizophrenia 

Sleep deprivation 

 
4.5.B.1   Attention deficit hyperactivity disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, no; Pediatric, yes (immediate-release, age 3 to 16 years ; sustained-release, age 6 to 16
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the treatment of attention deficit disorder with hyperactivity (ADHD) as an integral part of a total
psychological, educational and social measures (Prod Info dextroamphetamine sulfate oral tablets, 2007; Prod
sustained-release oral capsules, 2007) 
May cause anxiety in susceptible individuals 

c)  Adult: 
1)  Some adult patients with a diagnosis of hyperactivity have also responded well to dextroamphetamine therapy despite the purported views that the 
paradoxical response to stimulant medication is exhibited only in prepubertal children (Woods et al, 1986; Arnold, 1981; DeVeaugh
1980). One report describes a 20-year-old male with hyperkinetic syndrome who responded to dextroamphetamine with a reduction in anxiety and motor
activity, increased concentration, depression of mood, drowsiness, reduction in aggression, and disappearance of paranoid ideation
Joseph, 1980). The patient also showed typical amphetamine responses of tachycardia, hypertension, anorexia, and

d)  Pediatric: 
1)  Investigators examined 29 children (ages 6 to 13 years) who were referred for evaluation of hyperactivity. Each child was treated with 
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dextroamphetamine, levoamphetamine, or placebo in a random, double-blind fashion. Medication was continued for 3 weeks; after a medication
week, the procedure was repeated for each drug. While off medication, the hyperactive responders to amphetamine had a higher predominant beta
frequency (EEG) and shorter latencies of selected EP (evoked potential; visual or auditory) waves than did nonresponders. The authors suggest that 
electrophysiologic parameters may be of practical use in the selection of potential nonresponders. It was observed that no substantial difference was 
found in the clinical efficacy between d-amphetamine and l-amphetamine as reported by the parents and teachers (McIntyre et al, 1981).
2)  One study found that once an effective dose of dextroamphetamine sulfate is determined, tolerance to the medication does not develop.
collected from neurophysiologic tests were used to assess tolerance to dextroamphetamine in 6 hyperactive children over a 6
The lack of tolerance displayed in this study is encouraging from many points of view, but the small population and short
generalizations difficult (Golinko et al, 1981). 
3)  Others studied the urinary and plasma monoamines and metabolites within the same clinical sample in 31 children
hyperactivity treated with dextroamphetamine (up to 1.5 milligrams/kg/day), methylphenidate (up to 3 milligrams/kg/day), and placebo in an 11
double-blind, crossover trial. Both drugs showed striking clinical efficacy. Dextroamphetamine, but not methylphenidate, lowered urinary and plasma
methoxy-4-hydroxyphenyl glycol and whole body norepinephrine turnover. Either drug did not alter the urinary and plasma concentration of
acid. Methylphenidate but not dextroamphetamine increased plasma norephinephrine. Urinary epinephrine and metanephrine were
drugs (Elia et al, 1990). 
4)  Ten boys diagnosed as having attention deficit disorder with hyperactivity and conduct problems were studied in a double
crossover trial to determine the aggression lowering effect of dextroamphetamine. Drug dosages ranged from 15 to 30
milligram/kilogram) divided over a 2-week period. The authors concluded that dextroamphetamine reduced aggression in hyperactive
playroom observation of overt aggressive behavior (Amery et al, 1984). 
5)  Dextroamphetamine in doses ranging from 2.5 to 15 milligrams/day has been found to improve symptoms of HYPERKINESIS, HYPERACTIVITY, or 
MINIMAL BRAIN DYSFUNCTION in certain selected pediatric patients as measured by increase in attention
(Green & Warshauer, 1981b; Gross, 1976; Burks, 1964). 

 
4.5.B.2   Cocaine dependence 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Dextroamphetamine may diminish cocaine responsiveness (Grabowski et al, 2001) 
c)  Adult: 

1)  DEXTROAMPHETAMINE sustained-release (DEX) appears to warrant further study as agonist treatment for cocaine
double-blind, placebo-controlled trial (n=128). At entry, subjects were randomized to 1 of 3 regimens: placebo, DEX 15 milligrams (mg) later raised to 30 
mg, or DEX 30 mg later raised to 60 mg. Study drugs were administered twice daily, within 2 hours of awakening and 6 hours later. The first
period was 10 days in length, followed by a 4-week study period. Then doses were doubled and the second stabilization period lasted
followed by 8-week study period. Participants attended the clinic twice a week for obtaining medication, providing urine samples, and
behavioral therapy session. Study completion/retention rates were 22.9%, 40.4%, and 8.7% for the placebo group, 15/30
group, respectively (p=0.0012 for the rate differences). Amphetamine-positive urine screens indicated that compliance in the 2
ranged from 81% to 82%. Urine screens were considered positive for cocaine if benzoylecgonine levels were 300
subjects had no positive urine screens from intake through study completion; these subjects were removed from the
the study, the proportion of cocaine urine screens that were positive approximated 80% for the placebo group,
32% to 33% for the 30/60-mg group. The difference between the placebo and 30/60-mg group almost reached
month (p=0.061). Scores on the Beck Depression Inventory declined for the 30/60-mg group, increased for
the placebo group. Six subjects dropped out due to side effects of study medication (Grabowski et al, 2001).

 
4.5.B.3   Depression 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Dextroamphetamine has been used successfully to treat depression, including AIDS patients with low energy and
Placebo-controlled studies are lacking 

c)  Adult: 
1)  Dextroamphetamine was found to be effective for treatment of post-stroke depression. Researchers retrospectively evaluated 17 patients with post
stroke depression treated with either DEXTROAMPHETAMINE or METHYLPHENIDATE during a 5-year period (Masand et al, 1991). Eighty
of patients improved on psychostimulants; 47% of patients demonstrated a marked or moderate improvement in depressive symptoms. No significant 
difference in efficacy existed between the 2 agents. Patients improved quickly within the first 2 days. Only 3 patients discontinued the psychostimulant
treatment due to side effects. 
2)  A positive therapeutic response to DEXTROAMPHETAMINE therapy in 3 medically-ill and depressed patients is reported (Kaufmann & Murray, 
1982). The patients were diagnosed as having a secondary depression that met DSM-III criteria for major affective disorders preceded by, or concurrent 
with, a medical illness. In a pilot open-label study, DEXTROAMPHETAMINE was used successfully to improve depression and low energy in 24 AIDS 
patients (Wagner et al, 1997). 
3)  Arousal, mood, and anorexic effects improved in a dose-related manner with DEXTROAMPHETAMINE
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evaluated for the effect of DEXTROAMPHETAMINE on visual analogue scale (VAS) ratings of hunger, arousal, and mood (Silverstone et al, 1983). 
Subjects were given placebo, dextroamphetamine 10 milligrams, and dextroamphetamine 20 milligrams at
effect of the 2 dextroamphetamine doses were statistically significant. Subjective ratings of arousal and mood increased in a dose
compared to placebo. 
4)  One study examined the effect of intravenous DEXTROAMPHETAMINE in 21 depressed patients (Post et al, 1980).
as having unipolar disease and 10 as having bipolar disease. All patients received piribedil (a direct-acting
(100 to 240 milligrams/dose) and dextroamphetamine 20 milligrams. Results showed consistent psychomotor
following dextroamphetamine administration, although a range of effects on mood (from euphoria to dysphoria) was noted.

a)  Combination Therapy 
1)  The combination of monoamine oxidase (MAO) inhibitors (tranylcypromine, isocarboxazid, phenelzine) and stimulants (amphetamine, 
methylphenidate) has been effective therapy in severe treatment-resistant depression. In addition,
stimulants plus tricyclic antidepressants (amitriptyline, protriptyline, amoxapine, nortriptyline) has also been effective and safe in this type of 
intractable depression (Sovner, 1990)(Feighner et al, 1985). Although no serious side-effects were reported, the combination of these agents in 
an overdose situation could be fatal. With the advent of newer and safer agents such as the serotonin reuptake inhibitors, the combination of 
MAO Inhibitors, stimulants, and cyclic antidepressants should have a limited role in the treatment of depression.

 
4.5.B.4   Mania 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Case reports have suggested that amphetamines may be of benefit in the treatment of acute mania (Garvey et
c)  Adult: 

1)  One group of investigators conducted a study to evaluate the effect of dextroamphetamine on mania with 6 patients. The patients received
dextroamphetamine 15 milligrams every 6 hours (total daily dose, 60 milligrams) for 72 hours (Garvey et al, 1987). At the time of treatment
of the 6 (83%) patients experienced a 50% or greater reduction in their Raskin Severity of Mania scores, but 5 patients did not
therapy: 2 refused participation, 1 was lethargic and nauseated, 1 complained of "skipped" heart beats, and 1 demonstrated lack
severe manic symptoms. No patient demonstrated a worsening of manic or other psychiatric symptoms with

 
4.5.B.5   Narcolepsy 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (age 6 years and older) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Dextroamphetamine is indicated for the treatment of narcolepsy, and dosage should be individualized for optimal
dextroamphetamine sulfate oral tablets, 2007; Prod Info dextroamphetamine sulfate oral tablets, 2007)
Dextroamphetamine is effective in reducing the frequency and duration of narcoleptic attacks (Schindler, 1985)

 
4.5.B.6   Personality disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Dextroamphetamine, administered to patients with borderline personality disorder, may lead to symptoms of psychosis
al, 1985) 

c)  Adult: 
1)  Dextroamphetamine 30 milligrams was administered to 8 BORDERLINE PERSONALITY DISORDER
study. The results were compared to the responses of healthy patients under identical conditions. All patients were medication
Dextroamphetamine led to symptoms of psychosis in 50% of the borderline patients, while none of the healthy patients became psychotic during the 
procedure. Global feelings of well-being were significantly elevated in the borderline group as compared to the healthy group. Borderline patients had a 
reduced response to growth hormone after dextroamphetamine compared to healthy patients, but this was not significant. The authors conclude that
borderline personality disorder patients respond differently to dextroamphetamine than healthy patients (Schulz et al,
2)  Researchers studied 16 patients in whom borderline personality disorder was suspected to determine if these
following ingestion of a dopamine-agonist. In this double-blind study, none of the patients had been receiving
Patients were randomly assigned to receive placebo or 30 milligrams dextroamphetamine and then crossed
received only dextroamphetamine because they became transiently psychotic during testing and were given a neuroleptic. Results showed that Brief 
Psychiatric Rating Scale (BPRS) scores significantly increased from baseline after dextroamphetamine administration. Activation and thought 
disturbance were the symptoms that significantly changed. Those patients with borderline personality disorder plus schizotypal personality disorder had 
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more psychotic symptoms after receiving amphetamine than did the patients with borderline personality disorder alone (7.6 +/
p=0.06). The authors conclude that not only do borderline patients change significantly following dextroamphetamine administration, but that the
response to dextroamphetamine in borderline patients is not heterogeneous as some patients have a worsening of symptoms while others feel better
(Schulz et al, 1988). 

 
4.5.B.7   Schizophrenia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Amphetamine improves symptoms in some patients with schizophrenia.  
Dopaminergic functions are reduced in the frontal cortex in schizophrenia; the use of a dopamine agonist like
cortical function in patients with schizophrenia.  
However, because amphetamines are not selective, it would also increase dopamine release and block reuptake in subcortical
systems, possibly exacerbating psychotic symptoms. 

c)  Adult: 
1)  One report briefly describes 2 patients diagnosed with schizophrenia and nonresponsive to neuroleptic therapy that maintained clinical improvement 
in disease after the initiation of dextroamphetamine 5 to 10 milligrams/day (Desai et al, 1984). 
2)  One study demonstrated that intravenous dextroamphetamine (20 milligrams) induced an acute change in
Of the 45 drug-free SCHIZOPHRENIC PATIENTS studied, 18 patients worsened, 13 improved, and 14 had no change
Placebo produced no change in 14 patients. The 18 patients who worsened after dextroamphetamine had an increased
for the main metabolite of norepinephrine, 3-methoxy-4-hydroxyphenylglycol, as compared to those patients who showed improvement. The patients 
who worsened were also significantly more psychotic at baseline than those patients who indicated no change. The sensitivity to dopamine stimulation in 
schizophrenia is state-dependent and not trait-dependent (van Kammen et al, 1982). 
3)  Investigators administered dextroamphetamine 0.25 milligram/kilogram orally to 21 patients with chronic schizophrenia in a double
controlled, crossover study. All patients were receiving haloperidol 0.4 milligram/kilogram day. The results indicated that as a group, the patients were 
more active and performed psychomotor tests more quickly while receiving amphetamine. Six patients were judged by clinical raters to have improved in 
terms of affect, cooperation, and engagement with the environment. However, the authors do not advocate amphetamine as a routine clinical treatment 
of schizophrenia (Goldberg et al, 1991). 

 
4.5.B.8   Sleep deprivation 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Dextroamphetamine enhanced aviator performance during periods of forced wakefulness and sleep deprivation
placebo (Caldwell et al, 2000) 

c)  Adult: 
1)  Oral dextroamphetamine (DXT) maintained helicopter pilots (n=6; 5 men, 1 woman) in simulator flight performance during 64
cycles, based on a double-blind, placebo-controlled trial. The greatest difference in the effects of DXT and placebo occurred during the circadian trough
periods (from approximately 0300 to 1200) on the second and third days without sleep (sleep deprivation days 1 and 2, respectively).
Dextroamphetamine 10 milligrams or placebo was given at midnight, 0400, and 0800 on sleep deprivation days 1 and 2 during two 64
deprivation cycles, with a 2-day interval between cycles. Performance on the flight simulator was worse on placebo compared with DXT
and 1300 on the first deprivation day, and on all flight-simulation times during the second deprivation day (p less than
monitoring showed higher delta and theta brain activity (normally predominant during sleep) under placebo relative
DXT, self-perceptions of vigor were maintained, while perceptions of fatigue and confusion were reduced. Also,
placebo than DXT. Recovery sleep was lighter after DXT, with disturbed REM sleep. No clinically significant
(Caldwell et al, 2000). 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Diethylpropion 

Fenfluramine 

Mazindol 

Methylphenidate 
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Modafinil 

Pemoline 

Phentermine 

 
4.6.A   Diethylpropion 

 
4.6.A.1   Obesity 

a)  The amphetamines (amphetamine sulfate, dextroamphetamine sulfate, methamphetamine HCl) are no longer indicated in the treatment of obesity due to 
their high incidence of cardiovascular side effects and high abuse potential (Douglas & Munro, 1981; AMA Department of Drugs, 1986). Diethylpropion is as
effective as amphetamines in suppressing appetite (Scoville, 1973) but produces minimal cardiovascular effects and has so far a low abuse

 
4.6.B   Fenfluramine 

Attention deficit hyperactivity disorder 

Obesity 

 
4.6.B.1   Attention deficit hyperactivity disorder 

a)  Dextroamphetamine was better than fenfluramine and placebo in reducing motor activity and in improving behavior ratings in 10 boys with DSM
diagnoses of attention deficit disorder with hyperactivity during a randomized, double-blind, crossover trial (Donnelly et al, 1986).
b)  Dextroamphetamine sulfate (0.5 milligram/kilogram/day, given in 2 divided doses) was reported effective in the treatment of
hyperactivity (ADD) in a double-blind comparison with placebo and fenfluramine (Donnelly et al, 1989). Dextroamphetamine produced immediate and marked 
improvement in disruptive, overactive behavior. However, fenfluramine (in doses of 0.6 milligram/kilogram/day initially, increasing to 2 
milligrams/kilogram/day) produced no effect on any behavioral measure. Both drugs reportedly decreased levels of urinary norepinephrine,
hydroxyphenylglycol (MHPG) and vanillylmandelic acid; however, fenfluramine also produced decreases in plasma MHPG, as well as larger
urinary norepinephrine. Urinary epinephrine levels were increased with dextroamphetamine but decreased significantly with
decreased significantly with both agents. The results of this double-blind, crossover study suggest that fenfluramine
or other behaviors in children with ADD who are responsive to dextroamphetamine therapy. Differences in efficacy were observed despite the structural 
similarity of the 2 agents, as well as some common overall effects on catecholamine metabolism and similar effects on body weight.

 
4.6.B.2   Obesity 

a)  Dextroamphetamine was superior to fenfluramine and placebo in terms of weight loss, behavioral treatment participation, extent of eating and exercise 
habit change in 59 overweight female volunteers during a 5-week, randomized, double-blind study (Bigelow et al, 1980). At the 6
no significant differences in mean weight between the 3 treatment groups. Also, none of the groups differed significantly from its mean
Patients in the fenfluramine group reported the most gastrointestinal upset, while the dextroamphetamine group reported the
stimulation. 
b)  Fenfluramine and dextroamphetamine were comparable in the treatment of obesity. In a study with fenfluramine and dextroamphetamine,
were randomly assigned to 1 of 3 groups: fenfluramine 20 mg, dextroamphetamine 5 mg, or placebo. Patients were instructed to take one
three times a day at least one hour before meals. The patients who tolerated the drugs were allowed to increase the dosage to 2
and were given advice on eating habits, but no specific diet was prescribed. Fenfluramine was clearly more effective than
dextroamphetamine in producing weight loss. At 7 weeks, fenfluramine patients lost 6.6 pounds compared to 6.2 pounds for
The frequency of adverse effects with fenfluramine was significantly higher than with dextroamphetamine (Stunkard et al, 1973).

 
4.6.C   Mazindol 

Narcolepsy 

Obesity 

 
4.6.C.1   Narcolepsy 

a)  Mazindol and dextroamphetamine were comparable for narcolepsy therapy. Mazindol was retrospectively compared to dextroamphetamine for the 
treatment of narcolepsy in 34 patients (Parkes & Schachter, 1979). Thirty-two patients had previously received oral dextroamphetamine 15 to 60
daily (mean dose 47 milligrams). Oral mazindol was given as an initial dose of 2 milligrams twice a day 7 days after dextroamphetamine
The dose of mazindol was adjusted by clinical response. After 1 year of treatment, the daily mazindol doses ranged from 3 to 8
mazindol, 25 patients received clomipramine and 6 received clonazepam for cataplexy. Mazindol produced sustained
day-sleep attacks by 50%. This response was similar to that seen with dextroamphetamine, and both treatments were judged equally effective. However, 
some patients responded to one drug and not the other. Mazindol had no effect on cataplexy or sleep paralysis and adverse effects were significantly lower 
with mazindol compared to dextroamphetamine. Mazindol produced less euphoria, sweating, and palpitations. Overall, mazindol 6 milligrams/day was 
considered as effective as dextroamphetamine 50 milligrams/day in preventing narcolepsy. 
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4.6.C.2   Obesity 

a)  Mazindol is as effective or more effective than dextroamphetamine in the treatment of exogenous obesity (Defelice et al, 1973; Weintraub & Lasagna, 
1980a). Comparable doses are mazindol 1 milligram three times a day and dextroamphetamine 5 milligrams three times a day (Weintraub & Lasagna,
1980a). Mazindol is indicated over dextroamphetamine and all amphetamines for the treatment of obesity. In general, no amphetamine is indicated for
treatment of obesity due to the high probability for dependence and the lack of significant advantages over other anorectics including
b)  Mazindol is chemically unrelated to amphetamine derivatives; however, the anorectic effects are mediated by similar mechanisms (catecholamines and 
not serotoninergic mechanisms) (Garratini et al, 1974). Mazindol has some advantages over amphetamine derivatives due to the lack of euphoric effects and 
dependence potential (Craddock, 1976). Mazindol does produce stimulation to the central nervous system, but the incidence is lower and the reactions are
less severe than with amphetamines (Craddock, 1976). In addition, mazindol appears to be relatively safe for the treatment of obesity when
diabetes mellitus, mild-to-moderate hypertension, and rheumatoid arthritis are present (Weintraub & Lasagna, 1980), whereas
used in patients with hypertension or diabetes. 

 
4.6.D   Methylphenidate 

 
4.6.D.1   Attention deficit hyperactivity disorder 

a)  SUMMARY: In comparative studies, Adderall(R) (combination AMPHETAMINE/DEXTROAMPHETAMINE) and METHYLPHENIDATE showed similar 
efficacy in the treatment of attention deficit hyperactive disorder in children. METHYLPHENIDATE requires twice daily dosing compared to Adderall's once
daily doses. 
b)  The racemic mixture of L- and D-amphetamine (ADDERALL (R)) was at least as effective as methylphenidate
deficit hyperactivity disorder (ADHD), and was more effective at 4 to 5 hours post-administration (beyond methylphenidate's expected duration of
this within-subject, double-blind, placebo-controlled, crossover study, 25 children with ADHD (mean age 9.6 years) were given
(mg), 17.5 mg, Adderall (R) 7.5 mg, 12.5 mg, and placebo twice a day (at 7:45 a.m. and 12:15 p.m.) in a randomized
Teachers and counselors rated their behavior throughout the day and at times beyond methylphenidate's expected duration
Parents rated them at the end of the day and in the evening for possible rebound effects. When compared to placebo,
significantly improved in-school behaviors (p less than 0.0001 and 0.001, respectively), classroom measures (p less
than 0.0001), and after-school behaviors (p less than 0.0001). Drug effects were significantly affected by time (p less than 0.01). Adderall(R) consistently 
resulted in higher effect size (ES) than methylphenidate and higher doses consistently resulted in higher ES than lower doses. Adderall(R) was also 
significantly more effective than methylphenidate at midday and end of day (p less than 0.05). The ES of both drugs dropped at midday and steadily 
increased in the afternoon, implicating the possibility of reducing the afternoon dose. Side effects were reported more frequently with Adderall(R) but did not
preclude the use of both medications. Only 1 patient was eliminated from the study due to exacerbation of his motor tic condition. Further studies
to evaluate the possibility of once daily dosing of Adderall(R), and to compare the efficacy of methylphenidate to
c)  Once-daily Adderall(R) (combination AMPHETAMINE/DEXTROAMPHETAMINE) appeared to be as effective as twice
treatment of attention deficit hyperactive disorder in children aged 6 to 12 years, according to a double-blind, placebo
Also, a mid-afternoon dose of either Adderall or methylphenidate (MPH) produced better evening behavior than placebo as determined by parental ratings, 
although either active treatment tended to induce loss of appetite and sleep difficulties. In a randomized manner every day for 24 study
received each day 1 of 7 treatment protocols: (1)MPH 0.3 milligram/kilogram (mg/kg) at 7:30, 11:30, and 15:30; (2)MPH 0.3 mg/kg at 7:30 and 11:30 and 
MPH 0.15 mg/kg at 15:30; (3)MPH 0.3 mg/kg at 7:30; (4)Adderall 0.3 mg/kg at 7:30 and 15:30; (5)Adderall 0.3 mg/kg at 7:30 and Adderall 0.15 mg/kg at 
15:30; (6)Adderall 0.3 mg/kg at 7:30; or (7)placebo. While twice-daily MPH 0.3 mg/kg did not differ significantly from single morning
single morning-dose MPH 0.3 mg/kg produced less significant effects than either once-daily Adderall 0.3 mg/kg or twice
MPH began to lose its effectiveness approximately 6.5 hours later. Evening behavior was rated better after MPH 0.3 mg/kg than 0.15
no evening differences were seen after mid-afternoon doses of either 0.3 or 0.15 mg/kg. Children showed differential responses
responded more positively to MPH, 37% responded more positively to Adderall, and 38% responded equally well to
responding more positively to MPH, one dose of MPH was sufficient to carry them all day and into the evening.
positively to Adderall needed only once-daily dosing of the drug (Pelham et al, 1999a). 
d)  In a direct, double-blind, cross-over comparison of adverse effect profiles, both DEXTROAMPHETAMINE 0.15 milligram/kilogram (mg/kg)
METHYLPHENIDATE 0.3 mg/kg twice daily were well-tolerated in 125 children with attention deficit disorder (mean age 8.7 years). The
reported more frequently during drug therapy than at baseline were appetite suppression (both drugs) and insomnia
severity of adverse effects was significantly higher in the dextroamphetamine group. However, only 1.6% of children in each group had to discontinue therapy 
because of adverse effects (Efron et al, 1997). 

 
4.6.E   Modafinil 

Attention deficit hyperactivity disorder, Adult 

Sleep disorder 

 
4.6.E.1   Attention deficit hyperactivity disorder, Adult 

a)  Both modafinil and dextroamphetamine demonstrated efficacy and were well tolerated in the treatment of attention deficit hyperactivity disorder (ADHD) in 
adults. During a double-blind, three-phase crossover study, 22 adults (mean age 40.8 years) who met DSM-IV criteria for ADHD were randomized to 
modafinil, dextroamphetamine, and placebo. The study design included three, 2-week drug treatment phases which were separated by 4
periods. At the beginning of each drug phase, patients received one capsule twice daily containing 50 milligrams (mg) modafinil, 5 mg dextroamphetamine, or
lactose. The dose was increased by an additional capsule twice daily every 1 to 2 days as tolerated up to a maximum of 400 mg modafinil, 40 mg
dextroamphetamine, or 8 capsules of lactose. The mean optimum doses of modafinil and dextroamphetamine were 206.8 mg/day and 21.8 mg/day,
respectively. Rating scales and cognitive testing were completed at baseline and on the last day of each drug treatment phase within 3 hours
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When compared to placebo, modafinil and dextroamphetamine were associated with a significant reduction of ADHD
(p less than 0.001). Although not statistically significant, less severe ADHD symptoms were associated with modafinil compared to dextroamphetamine. 
Cognitive performance as measured by the Controlled Oral Word Association Test (COWAT) reached trend levels
compared to placebo (p less than 0.05). Both modafinil and dextroamphetamine were well-tolerated with insomnia, irritability, muscle tension, and appetite 
suppression being the most commonly reported adverse effects (Taylor & Russo, 2000). 

 
4.6.E.2   Sleep disorder 

a)  In studies involving healthy young and elderly subjects, oral modafinil 100 to 200 milligrams (mg) modafinil at night was associated with less deterioration
of normal sleep than with dextroamphetamine 10 to 20 mg. Specifically, dextroamphetamine produced greater impairment of sleep maintenance and
architecture, and deterioration of subjective sleep quality. The authors suggest the importance of differentiating "vigilance
from "vigilance-increasing" properties of amphetamines (Saletu et al, 1989a; Saletu et al, 1989). However, differences between the 2 agents were not always 
significant in these studies. Total sleep time and sleep efficiency were also reduced significantly by modafinil compared to baseline, although less so than
with dextroamphetamine. 

 
4.6.F   Pemoline 

 
4.6.F.1   Attention deficit hyperactivity disorder 

a)  Dextroamphetamine and pemoline are comparable for the treatment of attention deficit disorder. Magnesium pemoline was compared to 
dextroamphetamine in a double-blind, randomized, placebo-controlled study of 81 children with minimal brain dysfunction (Conners et al, 1972). Patients 
received a maximum dose of 125 milligrams magnesium pemoline (mean 82 milligrams) and 40 milligrams of dextroamphetamine (mean 20 milligrams). All 
psychological tests were administered at baseline and at 8 weeks. At both 4 and 8 weeks, both drugs were superior to placebo. By 8 weeks, 96% of the
dextroamphetamine patients, 77% of the pemoline patients, and 30% of the placebo patients were improved. The five
significant (p less than 0.003) changes for defiance, inattentiveness, and hyperactivity factors with both drugs by the end of
showed a significant effect at 2 weeks (p=0.057) and at 4 weeks (p=0.022) compared to pemoline. Only after 6
from placebo. After 8 weeks, however, the 2 treatments were indistinguishable for these factors. Anxiety and sociability were not significantly improved with 
either drug. On the eight-factor parent symptom list, conduct disturbance, impulsivity, immaturity, and antisocial behavior were significantly improved (p less
than 0.04). Factors not affected were anxiety, somatic complaints, obsessional traits, and hyperactivity. A response was seen with
weeks and no difference between the 2 drugs was demonstrated at 8 weeks. The psychological test battery showed a
placebo (p less than 0.004) in spelling, reading, Porteus Mazes, Frostig perceptual quotient, eye-motor coordination, and figure
drug-drug differences were noted. The major side effects with both drugs were insomnia and anorexia; insomnia occurred between the 17th and 28th days of
therapy. Less than 5% of patients on dextroamphetamine experienced moderate or severe insomnia by the end of the treatment period.
psychological heterogenicity exists among children with minimal brain dysfunction. A child should receive drug therapy only after
probability that he will respond has been determined. 

 
4.6.G   Phentermine 

 
4.6.G.1   Obesity 

a)  Despite differences in the pharmacologic effects and toxicity of the available anorexiant agents, all of the drugs produce the same degree of weight loss
and no drug has been found superior to dextroamphetamine (AMA Department of Drugs, 1983). In addition, the Food and Drug Administration (FDA)
of Drugs has indicated that amphetamines have no advantages over other anorectic agents that have a lower degree of adverse effects (Anon,
Diethylpropion, mazindol, and phentermine are the preferred drugs for the management of obesity, based upon their low degree of euphoriant
central nervous system or cardiovascular toxicity (AMA Department of Drugs, 1983). 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antidepressant 
Antidepressant, Bicyclic 
Phenethylamine (class) 
Serotonin/Norepinephrine Reuptake Inhibitor 

2)  Dosing Information 
a)  Venlafaxine Hydrochloride 

1)  Adult 
a)  may convert to extended-release capsules or tablets based on nearest equivalent dose (mg/day) of stable immediate
2008; Prod Info venlafaxine extended release oral tablets, 2008) 
b)  taper dose prior to discontinuation to minimize risk of withdrawal symptoms (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
venlafaxine extended release oral tablets, 2008) 

1)  Generalized anxiety disorder 
a)  (extended-release capsule) initial, 37.5 to 75 mg/day ORALLY (single dose); may increase dosag
extended-release oral capsules, 2008) 

2)  Major depressive disorder 
a)  (immediate-release tablets) outpatients, 75 mg/day ORALLY (2-3 divided doses); may increase d
oral tablets, 2008) 
b)  (immediate-release tablets) inpatients, 75 mg/day ORALLY (2-3 divided doses); may increase dosage by 75 mg/day every 4 days to a max
Info EFFEXOR(R) oral tablets, 2008) 
c)  (extended-release capsules and tablets) 37.5 to 75 mg/day ORALLY (single dose); may increase dosage by 75 mg/day
XR(R) extended-release oral capsules, 2008; Prod Info venlafaxine extended release oral tablets, 2008)

3)  Panic disorder, With or without agoraphobia 
a)  (extended-release capsule) starting dose, 37.5 mg/day ORALLY for 7 days; increase dose after 1
intervals to a MAX dose of 225 mg/day (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008)

4)  Social phobia 
a)  (extended-release capsules and tablets) 75 mg/day ORALLY (single-dose) (Prod Info EFFEXOR
tablets, 2008) 

2)  Pediatric 
a)  safety and efficacy not established in children (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
release oral tablets, 2008) 

3)  Contraindications 
a)  Venlafaxine Hydrochloride 

1)  concomitant use of monoamine oxidase inhibitors (MAOI) (Prod Info Effexor(R) oral tablets, 2009; Prod Info Effexor XR(R) extended
release oral tablets, 2009) 

4)  Serious Adverse Effects 
a)  Venlafaxine Hydrochloride 

1)  Bleeding, Abnormal 
2)  Depression, exacerbation 
3)  Gastrointestinal hemorrhage 
4)  Hepatitis 
5)  Hypomania 
6)  Hyponatremia 
7)  Mania 
8)  Neuroleptic malignant syndrome 
9)  Seizure 
10)  Serotonin syndrome 
11)  Suicidal thoughts 

5)  Clinical Applications 
a)  Venlafaxine Hydrochloride 

1)  FDA Approved Indications 
a)  Generalized anxiety disorder 
b)  Major depressive disorder 
c)  Panic disorder, With or without agoraphobia 
d)  Social phobia 
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Storage and Stability 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product Index)
B)  Synonyms 

Venlafaxine 
Venlafaxine HCl 
Venlafaxine Hydrochloride 

C)  Physicochemical Properties 
1)  Venlafaxine Hydrochloride 

a)  Molecular Weight 
1)  O-desmethylvenlafaxine (ODV): 263 (Howell et al, 1993); Venlafaxine: 277 (Howell et al, 1993); Venlafaxine hydrochloride: 313.87
EFFEXOR XR(R) extended-release oral capsules, 2008; Canada, 1997)  

b)  Partition Coefficient 
1)  Octanol/water: 0.43 (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended

c)  pKa 
1)  9.4 (Ellingrod & Perry, 1994)  

d)  Solubility 
1)  Venlafaxine hydrochloride has a solubility of 572 milligrams/milliliter in water adjusted to ionic strength of 0.2 Molar (M) with sodium chloride (Prod
Info EFFEXOR XR(R) extended-release oral capsules, 2008). 

 
 1.2   Storage and Stability 

A)  Venlafaxine Hydrochloride 
1)  Preparation 

a)  Oral route 
1)  Venlafaxine and venlafaxine extended-release should not be administered concurrently with a monoa
and initiation of venlafaxine hydrochloride or at least 7 days between discontinuation of venlafaxine hydrochloride and
EFFEXOR XR(R) extended-release oral capsules, 2008; Prod Info venlafaxine extended release oral tablets, 2008).
2)  Administer venlafaxine and venlafaxine extended-release with food at approximately the same time each day (Prod Info EFFEXOR(R) oral
release oral capsules, 2008; Prod Info venlafaxine extended release oral tablets, 2008). 
3)  Swallow venlafaxine extended-release (XR) capsules and tablets whole with fluid. Do not divide, crush, chew, or
XR capsules may be administered by opening the capsule and sprinkling the contents on a spoonful of applesauce and swallowing
(Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008; Prod Info venlafaxine extended release oral tablets,

B)  Venlafaxine Hydrochloride 
1)  Oral route 

a)  Capsule, Extended Release/Tablet 
1)  Store at controlled room temperature, 20 to 25 degrees Celsius (68 to 77 degrees Fahrenheit) (Prod I
capsules, 2008). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 

Dosage Adjustment During Dialysis 

Dosage in Other Disease States 

 
1.3.1   Normal Dosage 

 
1.3.1.A   Venlafaxine Hydrochloride 
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1.3.1.A.1   Oral route 

Generalized anxiety disorder 

Major depressive disorder 

Panic disorder, With or without agoraphobia 

Social phobia 

 
1.3.1.A.1.a   Generalized anxiety disorder 

1)  The initial recommended dosage for venlafaxine extended-release (XR) is 75 milligrams (mg)/day
should be taken consistently at the same time each day. To allow new patients to adjust to therapy, an initial dosage of 37.5
made at intervals of at least 4 days. The maximum recommended dose is 225 mg/day. Although ven
the need for continuing medication in patients with generalized anxiety disorder who improve with venlafaxine XR
extended-release oral capsules, 2008). 

 
1.3.1.A.1.b   Major depressive disorder 

1)  The initial recommended dosage of regular-release venlafaxine is 75 milligrams (mg)/day, admini
mg/day at intervals of at least 4 days. In the outpatient setting, doses above 225 mg/day demonstrated no clear
inpatients responded to a mean dose of 350 mg/day. Therefore, the maximum recommended dose f
generally recommended that acute episodes of major depressive disorder be treated with sustained pharmacological
unknown whether the dose of venlafaxine required for maintenance treatment is the same as the dose needed to achieve an initial response. Periodic
recommended in order to determine need for maintenance treatment and the appropriate maintenance dose (Prod Info
2)  The initial recommended dosage for venlafaxine extended-release capsules and tablets is 75 mill
may be taken in the morning or evening but should be taken consistently at the same time each day. To allow new
for 4 to 7 days. Dosage increases of 75 mg/day should be made at intervals of at least 4 days. The maximum recommended dose is 225 mg/day.
episodes of major depressive disorder be treated with sustained pharmacological therapy for several
required for maintenance treatment is the same as the dose needed to achieve an initial response. Periodic assessments of patients
maintenance treatment and the appropriate maintenance dose (Prod Info EFFEXOR XR(R) extended
3)  Administration of immediate-release venlafaxine once daily versus twice daily produced similar improvement in
produced more rapid improvement (at 2 weeks) than once daily administration, but dose escalation was greater during the first week with
once daily dosing, dose escalation proceeded as follows: (1) week 1 - 37.5 milligrams daily, (2) week 2 
The twice daily regimen was similar except for the initial week where patients received 37.5 mg on days 1 to 3 and 75 mg

 
1.3.1.A.1.c   Panic disorder, With or without agoraphobia 

1)  The recommended starting dose of venlafaxine hydrochloride extended-release (XR) capsules fo
day orally for 7 days. The dose may be increased to 75 mg per day after 1 week. For patients not responding to 75 mg per day,
made at intervals of not less than 7 days. The maximum recommended dose is 225 mg per day (Prod Info EFFEXOR XR(R) extended
2)  Patients may need to be evaluated periodically to determine the need for continuing medication. In a
treatment with venlafaxine XR, patients who continued on venlafaxine XR experienced a significantly longer time to relapse than patients taking
extended-release oral capsules, 2008). 

 
1.3.1.A.1.d   Social phobia 

1)  The initial recommended dosage for venlafaxine extended-release capsules and tablets is 75 mill
evening but should be taken consistently at the same time each day. There is no evidence that higher doses confer any
and efficacy in clinical trials lasting up to 6 months, the need for continuing medication in patients with social anxiety disorder who improve
periodically reassessed (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008; Prod Info venlafaxine

1.3.1.A.1.e   Conversion To Venlafaxine XR 
1)  Depressed patients who are stabilized on immediate-release venlafaxine may be switched to the
tablets. Further, individual dosage adjustments may be necessary (Prod Info EFFEXOR XR(R) extended
2008). 

1.3.1.A.1.f   Withdrawal Schedule 
1)  To minimize the risk of withdrawal symptoms, a gradual reduction in the dose rather than abrupt cessation of venlafaxine and venlafaxine extended
recommended. During clinical trials, the dose of venlafaxine XR was reduced by 75 milligrams per day at intervals of 1
EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008; 

 
1.3.2   Dosage in Renal Failure 

A)  Venlafaxine Hydrochloride 
1)  During clinical trials, clearance was decreased while the elimination half-life was increased for venlafaxine and its metabolite, o
filtration rate between 10 and 70 milliliters/minute). Therefore, the total daily dose should be reduced by 25% 
tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008; Prod Info venlafaxine extended

 
1.3.3   Dosage in Hepatic Insufficiency 
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A)  Venlafaxine Hydrochloride 
1)  During clinical trials, clearance of venlafaxine was decreased while the elimination half-life was increased for venlafaxine and its metabolite,
and mild to moderate hepatic impairment. Therefore, the total daily dose should be reduced by 50% in patients with mild to moderate hepatic impairment. It
dose even more than 50%, and further individualization of dose may be necessary in some patients with cirrh
EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008; Prod Info venlafaxine

 
1.3.4   Dosage in Geriatric Patients 

A)  Venlafaxine Hydrochloride 
1)  Clearance of venlafaxine is reduced by approximately 15% in the elderly, presumably because of the sligh
adjustment based upon age of the patient is generally unnecessary. However, caution should be taken when increasing
EFFEXOR XR(R) extended-release oral capsules, 2008; Prod Info venlafaxine extended release oral tablets, 2008).

 
1.3.5   Dosage Adjustment During Dialysis 

A)  Venlafaxine Hydrochloride 
1)  Total daily dose should be reduced by 50% in hemodialysis patients (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
venlafaxine extended release oral tablets, 2008). 

 
1.3.6   Dosage in Other Disease States 

A)  Venlafaxine Hydrochloride 
1)  Pregnancy 

a)  Neonatal complications requiring prolonged hospitalization, respiratory support, and tube feeding have
reuptake inhibitors, and selective serotonin reuptake inhibitors late in the third trimester. The physician m
tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008; Prod Info venlafaxine extended release oral tablets,

 
 1.4   Pediatric Dosage 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Venlafaxine Hydrochloride 

 
1.4.1.A.1   Oral route 

a)  The safety and efficacy have not been established in children (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
venlafaxine extended release oral tablets, 2008). 

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Venlafaxine Hydrochloride 

a)  Initial Response 
1)  Depression, oral: 2 weeks to several months (Cantu et al, 1994; Montgomery, 1993; Prod Info EFFEX
2008) 

a)  Although some symptoms of major depression may improve within about 2 weeks (Cantu et al, 19
longer (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008; Cantu et al,

 
 2.2   Drug Concentration Levels 

A)  Venlafaxine Hydrochloride 
1)  Peak Concentration 

a)  Venlafaxine hydrochloride, oral, regular-release tablets: 53 ng/mL (25-mg dose); 167 to 225 ng/mL (75-mg dose); 393 ng/mL (150
1)  Mean Cmax for venlafaxine regular-release when 75 milligrams was administered every 12 hours was
2008) 
2)  Mean Cmax values following administration of 25, 75, or 150 mg of the regular-release dosage form of venlafaxine hydrochloride to 18 healthy
167, and 393 nanograms/mL (0.19, 0.603, and 1.42 micromoles/L), respectively (Klamerus et al, 1992a).
venlafaxine per day (Prod Info EFFEXOR(R) oral tablets, 2008; Schweizer et al, 1994). 

b)  Venlafaxine hydrochloride, oral, extended-release capsules: 150 ng/mL (Prod Info EFFEXOR XR(R) extended
1)  The mean Cmax value of venlafaxine following administration of 150 milligrams extended-release capsules every 24 hours was 150 nanograms/milliliter.
between the regular- and extended-release formulations when equal daily doses were administered. The
capsules. Venlafaxine exhibits linear pharmacokinetics over the dose range of 75 to 450 mg of venlafaxine per day (Prod Info

2)  Time to Peak Concentration 
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a)  Venlafaxine hydrochloride, oral, regular-release tablets: 1 to 2 hours (Prod Info EFFEXOR XR(R) extended
1)  Mean Tmax for venlafaxine regular-release when 75 milligrams was administered every 12 hours was 2 hours (Prod Info EFFEXOR XR(R) extended
maximum concentration was not significantly different when venlafaxine was administered as a tablet or solution (Troy et al,

b)  Venlafaxine hydrochloride, oral, extended-release capsules: 5.5 hours (Prod Info EFFEXOR XR(R) extended
1)  The mean Tmax value of venlafaxine following administration of 150 milligrams extended-release capsules every 24 hours was 505 hours. Exposure to
regular- and extended-release formulations when equal daily doses were administered. The fluctuation in
Venlafaxine exhibits linear pharmacokinetics over the dose range of 75 to 450 mg of venlafaxine per day (Prod Info EFFEXOR XR(R)

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

Extracorporeal Elimination 

 
2.3.1   Absorption 

A)  Venlafaxine Hydrochloride 
1)  Bioavailability 

a)  Oral, regular-release: 12.6% (Ellingrod & Perry, 1994d). 
1)  About 92% of an oral dose is absorbed. Due to extensive first pass metabolism, only 12.6% is av
Perry, 1994d). 
2)  The relative bioavailability was 100% in tablet form when compared to an oral solution (Prod Info EFFEXOR(R) oral tablets,
3)  Compared to healthy subjects, venlafaxine oral bioavailability increased 2- to 3-fold when administered
Info EFFEXOR(R) oral tablets, 2008). 

b)  Oral, extended release: 45% (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). 
1)  At least 92% of a single oral dose of venlafaxine is absorbed. The absolute bioavailability of venla
capsules, 2008). 
2)  Compared to healthy subjects, venlafaxine oral bioavailability increased 2- to 3-fold when administered orally to patients with
Info EFFEXOR XR(R) extended-release oral capsules, 2008). 

2)  Effects of Food 
a)  No effect on systemic bioavailability (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended

1)  Food had no effect on the absorption or bioavailability of venlafaxine or its active metabolite, O-de
EFFEXOR XR(R) extended-release oral capsules, 2008). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Venlafaxine Hydrochloride 

a)  Protein Binding 
1)  27% to 30% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008; Klamerus et al, 1992).

a)  Venlafaxine and O-desmethylvenlafaxine, the major active metabolite, are approximately 27%
Info EFFEXOR XR(R) extended-release oral capsules, 2008; Klamerus et al, 1992). 

B)  Distribution Kinetics 
1)  Venlafaxine Hydrochloride 

a)  Volume of Distribution 
1)  7.5 L/kg (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008).

a)  The steady state volume of distribution is 7.5 and 5.7 L/kg for venlafaxine and O-desmethylv
XR(R) extended-release oral capsules, 2008). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Venlafaxine Hydrochloride 

a)  Liver, extensive (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-rele
1)  Venlafaxine is metabolized via the CYP2D6 isoenzyme (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008; Ellingrod & Perry,
2)  Following absorption, venlafaxine undergoes extensive first-pass metabolism in the liver, primarily to the
desmethylvenlafaxine, N,O-didesmethylvenlafaxine, and other minor metabolites. The formation of ODV is catalyzed by the isoenzyme CYP2D6
release oral capsules, 2008; Troy et al, 1997b; Klamerus et al, 1992). 

B)  Metabolites 
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1)  Venlafaxine Hydrochloride 
a)  O-desmethylvenlafaxine, active (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended

1)  O-desmethylvenlafaxine is the only major active metabolite of venlafaxine hydrochloride (Prod Info EFFEXOR(R) oral tablets, 2008; Prod
capsules, 2008). 

b)  N-desmethylvenlafaxine, active (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008; Klamerus et
1)  This metabolite is less active than O-desmethylvenlafaxine (Prod Info EFFEXOR XR(R) extended

c)  N,O-didesmethylvenlafaxine, active (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008;
1)  This metabolite is less active than O-desmethylvenlafaxine (Prod Info EFFEXOR XR(R) extended

 
2.3.4   Excretion 

A)  Kidney 
1)  Venlafaxine Hydrochloride 

a)  Renal Clearance (rate) 
1)  0.074 to 0.079 L/hr/kg (Troy et al, 1997b). 

b)  Renal Excretion (%) 
1)  87% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008).

a)  Within 48 hours, approximately 87% of a venlafaxine dose is recovered in the urine as either unchanged venlafaxine (5%), unconjugated O
conjugated ODV (26%), or other minor inactive metabolites (27%). Renal elimination of venlafaxine and its metabolites is the primary
tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). 
b)  After single oral doses of venlafaxine 80 to 100 mg, approximately 1 to 10% is excreted in the urine as unchanged drug. About
desmethylvenlafaxine, the active metabolite. Another 6% to 19% and 1%, respectively, is excreted in the
al, 1992). 

B)  Feces 
1)  Venlafaxine Hydrochloride 

a)  2% (Troy et al, 1994; Howell et al, 1993; Klamerus et al, 1992a) 
1)  Within 35 days, approximately 2% of a venlafaxine dose is excreted in the feces (Troy et al, 1994; Howell et al, 1993; Klamerus et al,

C)  Total Body Clearance 
1)  Venlafaxine Hydrochloride 

a)  1.3 L/hr/kg (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008).
1)  Mean steady-state plasma clearance of venlafaxine and its major metabolite, O-desmethylvenlafa
2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). 
2)  After oral administration of venlafaxine to renally impaired patients (GFR of 10 to 70 milliliters/min
subjects. Clearance of O-desmethylvenlafaxine remained unchanged in patients with renal impairment compared to normal
EFFEXOR XR(R) extended-release oral capsules, 2008). 
3)  After oral administration of venlafaxine to patients requiring dialysis, the clearance of venlafaxine and O
compared to normal subjects (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R)
4)  After oral administration of venlafaxine to 9 patients with hepatic cirrhosis, clearance of venlafaxine and O
respectively. Three patients with more severe cirrhosis had an approximate 90% decrease in venlafaxine clearance
Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). 
5)  After oral and intravenous administration of venlafaxine to Child-Pugh A (n=8) and Child-Pugh B (
more than 50% when compared to normal subjects (n=21). Clearance of O-desmethylvenlafaxine was similar to that for normal
EFFEXOR XR(R) extended-release oral capsules, 2008). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  Venlafaxine Hydrochloride 

a)  ELIMINATION HALF-LIFE 
1)  5 hours (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release

a)  The mean steady state elimination half-life of venlafaxine is 5 hours (Prod Info EFFEXOR(R)
The elimination half-life is independent of the dose (Klamerus et al, 1992). 
b)  After oral administration of venlafaxine to 9 patients with hepatic cirrhosis, elimination half-life
tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). 
c)  After oral and intravenous administration of venlafaxine to Child-Pugh A (n=8) and Child-Pug
approximately twice as long as compared to normal subjects (n=21) (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info
d)  After oral administration of venlafaxine to renally impaired patients (GFR of 10 to 70 milliliters/minute), elimination half
compared to normal subjects (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R)
e)  After oral administration of venlafaxine to patients requiring dialysis, the elimination half-life o
(Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules,

B)  Metabolites 
1)  Venlafaxine Hydrochloride 

a)  O-desmethylvenlafaxine, 11 hours (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  After oral administration of venlafaxine to 9 patients with hepatic cirrhosis, elimination half-life of O-de
2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). 
c)  After oral and intravenous administration of venlafaxine to Child-Pugh A (n=8) and Child-Pugh B (n=1
prolonged by approximately 40% as compared to normal subjects (n=21) (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info
d)  After oral administration of venlafaxine to renally impaired patients (GFR of 10 to 70 milliliters/minute), elimination half
compared to normal subjects (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
e)  After oral administration of venlafaxine to patients requiring dialysis, the elimination half-life of O-desvenlafaxine was prolonged by
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(Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008).
 
2.3.6   Extracorporeal Elimination 

A)  Hemodialysis 
1)  Venlafaxine Hydrochloride 

a)  Dialyzable: No (Troy et al, 1994a). 
 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Venlafaxine Hydrochloride 

a)  Oral (Tablet; Capsule, Extended Release; Tablet, Extended Release) 
Suicidality and Antidepressant Drugs 
Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in children, adolescents, and
(MDD) and other psychiatric disorders. Anyone considering the use of venlafaxine hydrochloride or any other antidepressant in a child, adolescent, or young
clinical need. Short-term studies did not show an increase in the risk of suicidality with antidepressants compa
antidepressants compared to placebo in adults aged 65 and older. Depression and certain other psychiatric disorders are themselves
ages who are started on antidepressant therapy should be monitored appropriately and observed closely for clinical worsening, suicidality, or unusual
should be advised of the need for close observation and communication with the prescriber. Venlafaxine hydr
2009; Prod Info Effexor XR(R) extended-release oral capsules, 2009; Prod Info venlafaxine extended release oral tablets,

 
 3.1   Contraindications 

A)  Venlafaxine Hydrochloride 
1)  concomitant use of monoamine oxidase inhibitors (MAOI) (Prod Info Effexor(R) oral tablets, 2009; Prod Info Effexor XR(R) extended
release oral tablets, 2009) 

 
 3.2   Precautions 

A)  Venlafaxine Hydrochloride 
1)  suicidal ideation and behavior or worsening depression has been reported, particularly in children, adolescents, and young adults during the first few months of
monitoring recommended (Prod Info Effexor(R) oral tablets, 2009; Prod Info Effexor XR(R) extended-release oral c
2)  abnormal bleeding has been reported, including life-threatening hemorrhages (Prod Info Effexor(R) oral tablets,
venlafaxine extended release oral tablets, 2009) 
3)  abrupt withdrawal; serious discontinuation symptoms have been reported; monitoring recommended; reduce dose gradually if possible (Prod
extended-release oral capsules, 2009; Prod Info venlafaxine extended release oral tablets, 2009) 
4)  bipolar disorder; increased risk of precipitation of a mixed/manic episode; rule out disorder prior to initiating therapy (Prod Info Effexor(R) oral tablets,
oral capsules, 2009; Prod Info venlafaxine extended release oral tablets, 2009) 
5)  concomitant use of NSAIDs, aspirin, warfarin, or other drugs that affect coagulation (Prod Info Effexor(R) oral tablets, 2009; Prod Info
venlafaxine extended release oral tablets, 2009) 
6)  concomitant use of serotonergic drugs (SSRIs, serotonin-norepinephrine reuptake inhibitors, triptans); use is not
extended-release oral capsules, 2009; Prod Info venlafaxine extended release oral tablets, 2009) 
7)  concomitant use with serotonin precursors, (eg, tryptophan supplements); use is not recommended (Prod Info Effexor(R) oral tablets, 2009; Prod Info Effexor
2009; Prod Info venlafaxine extended release oral tablets, 2009) 
8)  concomitant use with weight loss agents (eg, phentermine); use is not recommended (Prod Info Effexor(R) oral tablets, 2009; Prod Info Effexor XR(R)
venlafaxine extended release oral tablets, 2009) 
9)  glaucoma, narrow-angle (angle-closure glaucoma) or raised intraocular pressure, history or at risk for; increased risk of mydriasis (Prod Info Effexor(R)
extended-release oral capsules, 2009; Prod Info venlafaxine extended release oral tablets, 2009) 
10)  hypertension, uncontrolled; may exacerbate condition (Prod Info Effexor(R) oral tablets, 2009; Prod Info Effexor XR(R) extended
oral tablets, 2009) 
11)  hypertension (sustained) has occurred; may require dose reduction or discontinuation (Prod Info Effexor(R) oral tablets, 2009; Prod Info
venlafaxine extended release oral tablets, 2009) 
12)  increased heart rate has been reported; underlying medical conditions associated with increased heart rate (eg, hyperthyroidism,
(Prod Info Effexor(R) oral tablets, 2009; Prod Info Effexor XR(R) extended-release oral capsules, 2009; Prod Info venlafaxine extended
13)  hepatic impairment, including cirrhosis; decreased venlafaxine clearance; lower dose may be required (Prod Info Effexor(R) oral tablets, 2009; Prod Info
2009; Prod Info venlafaxine extended release oral tablets, 2009) 
14)  interstitial lung disease and eosinophilic pneumonia have been rarely reported (Prod Info Effexor(R) oral tablets, 2009; Prod Info
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venlafaxine extended release oral tablets, 2009) 
15)  mania, history; risk of activation of mania/hypomania (Prod Info Effexor(R) oral tablets, 2009; Prod Info Effexor XR(R) extended
oral tablets, 2009) 
16)  medical diseases or conditions that could affect metabolism or hemodynamic responses (eg, myocardial infar
XR(R) extended-release oral capsules, 2009) 
17)  renal impairment (glomerular filtration rate, 10 to 70 mL/min); decreased venlafaxine clearance; lower dose m
release oral capsules, 2009; Prod Info venlafaxine extended release oral tablets, 2008) 
18)  seizures, history (Prod Info Effexor(R) oral tablets, 2009; Prod Info Effexor XR(R) extended-release oral capsules, 2009; Prod Info
19)  serotonin syndrome has been reported, including cases that are life-threatening or that resemble neuroleptic malignant syndrome;
Prod Info Effexor XR(R) extended-release oral capsules, 2009) 
20)  use of venlafaxine within 14 days of MAOI discontinuation (Prod Info Effexor(R) oral tablets, 2009; Prod Info Effexor XR(R)
release oral tablets, 2009) 
21)  use of MAOIs within 7 days after venlafaxine discontinuation (Prod Info Effexor(R) oral tablets, 2009; Prod Info Effexor XR(R) extended
release oral tablets, 2009) 
22)  volume-depleted, elderly, or concurrent diuretic therapy; hyponatremia, syndrome of inappropriate antidiuretic
Effexor(R) oral tablets, 2009; Prod Info Effexor XR(R) extended-release oral capsules, 2009; Prod Info venlafaxine

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

 
3.3.1.A   Venlafaxine Hydrochloride 

Heart failure 

Hypertension 

Increased heart rate 

Palpitations 
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Prolonged QT interval 

Summary 

Vasodilatation 

 
3.3.1.A.1   Heart failure 

a)  Two cases of interstitial pneumonia with heart failure have been reported following the use of venlafax
month) in combination with steroid treatment led to a complete recovery in a 21- year-old woman. However, in the other
multiple-organ failure and died despite attempts at treatment (Drent et al, 2003). 

 
3.3.1.A.2   Hypertension 

a)  Incidence: 3% to 13%(Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  Immediate-release 

1)  In a dose comparison study of venlafaxine, a mean increase in supine diastolic blood pressure (S
venlafaxine daily. There were essentially no changes observed in patients receiving 75 and 225 mg daily. There was a mean
(Prod Info EFFEXOR(R) oral tablets, 2008). 
2)  Sustained increases in blood pressure have been reported in patients receiving therapeutic doses of immediate
sustained increased supine diastolic blood pressure of 3% for venlafaxine doses less than 100 mg/day, 5% for doses
mg/day, and 13% for doses greater than 300 mg/day. Most of the blood pressure increases were bet
consequences. There have also been cases of elevated blood pressure during postmarketing use that required immediate
controlled before treatment with venlafaxine and that blood pressure is routinely monitored during treatment. Additionally, dose reduction or
patients who experience a sustained increase in blood pressure while receiving venlafaxine (Prod In
capsules, 2008). 
3)  Meta-analysis of controlled clinical studies revealed a crude incidence of sustained elevation in supine diastolic blood pressure (SDBP)
imipramine, and 2.1% for placebo; this information was obtained during controlled clinical trials. Durin
(p=0.0503) (Thase, 1998). 

c)  Extended-release 
1)  In premarketing studies, sustained hypertension occurred with the following frequency in patients on venlafaxine extended
capsules, 2008): 

Across all clinical trials in major depressive disorder, generalized anxiety disorder, social anxiety
experienced an increase in supine diastolic blood pressure of 15 mmHg or more compared to 0.9% of patients receiving
release venlafaxine experienced an increase in supine diastolic blood pressure of 20 mmHg or m
extended-release oral capsules, 2008). 

 
3.3.1.A.3   Increased heart rate 

a)  Immediate-release 
1)  During clinical trials, venlafaxine hydrochloride treatment (averaged over all dose groups) was as
no change for placebo. In a study with venlafaxine doses ranging from 200 to 375 milligrams (mg)/day and where
approximately 2 beats per minute compared with a mean decrease of approximately 1 beat per minute for placebo (Prod Info EFFEXOR(R) oral
2)  When electrocardiograms from 769 patients treated with venlafaxine and 450 patients with placebo during
baseline was 4 beats per minute in the venlafaxine group. In a flexible-dose study, the mean heart rate increase was 8.5 beats per minute

Studies # Dose Range Percent of patients with sustained HTN *

Major depressive disorder 75 to 375 mg/day 3% (19/705)

Generalized anxiety disorder 37.5 to 225 mg/day 0.5% (5/101)

Social anxiety disorder 75 to 225 mg/day 0.6% (5/771)

Panic disorder 75 to 225 mg/day 0.9% (9/973)

Key: # = patients were on extended-release venlafaxine; * sustained hypertension (HTN) = defined as treatment
mmHg or greater above baseline for 3 consecutive on-therapy visits; mg/day = milligrams/day; S
respectively; ** = up to 12 weeks and up to 6 months, respectively

Studies #
Discontinuation Rate due to 
sustained HTN ##

Range of SDBP increase

Major depressive disorder 0.7% (5/705) 12 to 16 mmHg

Generalized anxiety disorder
0.7% (10/1381) * 12 to 25 mmHg *

1.3% (7/535) ** 8 to 28 mmHg **

Social anxiety disorder 0.6% (5/771) *** 1 to 24 mmHg ***

Panic disorder 0.5% (5/1001) *** 7 to 19 mmHg ***

Key: # = patients were on extended-release venlafaxine; ## sustained hypertension (HTN) = 
defined as treatment-emergent supine diastolic blood pressure 90 mmHg or greater and 10 
mmHg or greater above baseline for 3 consecutive on-therapy visits; * = up to 8 weeks; ** = up 
to 6 months;  
*** = up to 12 weeks
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from 200 to 375 mg/day (mean dose greater than 300 mg/day) compared with 1.7 beats per minute for
heart rate include hyperthyroidism, heart failure, or recent myocardial infarction, particularly with doses greater than 200

b)  Extended-release 
1)  Treatment with extended-release venlafaxine was associated with a mean increase in pulse rate 
disorder, and panic disorder clinical trials (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). The mean final

 
2)  When electrocardiograms were analyzed, extended-release venlafaxine was associated with an increase in heart rate during clinical
oral capsules, 2008). Results are summarized below:  

 
 
3.3.1.A.4   Palpitations 

a)  Incidence: 3% (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008) 
b)  Palpitations have been reported in 3% of venlafaxine extended-release treated patients (n=819) compared with 1%
trials involving patients with social anxiety disorder (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008).
c)  Palpitations were reported in 3 of 66 patients receiving venlafaxine 75 to 375 milligrams/day in one study; however, a causal

 
3.3.1.A.5   Prolonged QT interval 

a)  The corrected QT interval increased from baseline for venlafaxine extended-release treated patients compared with decreased in placebo
recent history of myocardial infarction or unstable heart disease. The duration of the studies range from 8 to 12
interval in venlafaxine extended-release relative to placebo treated patients (Prod Info EFFEXOR XR(R) extended

 
b)  A 60-year-old woman receiving 150 mg of venlafaxine daily for depression developed QT interval prolongation. She presented to the emergency
mmHg in both arms and mild dyspnea. An ECG showed sinus rhythm and a corrected QT (QTc) interval of
venlafaxine administration was stopped, and she was hospitalized for further evaluation. Her CBC, electrolytes, and thyroid
was not on any other medications besides venlafaxine and she denied consumption of grapefruit juice or any changes in her diet. She also
death. A 24-hour ECG recorded multifocal premature ventricular complexes and couplets and a transthor
the next several days, the QTc interval gradually decreased before stabilizing at 430 milliseconds (Letsas et al,

 
3.3.1.A.6   Summary 

a)  Hypertension, palpitations, and vasodilation, primarily hot flashes have been experienced in patients on venlafaxine during clinical trials (Prod Info
EFFEXOR XR(R) extended-release oral capsules, 2008). The corrected QT interval increased from baseline
placebo-treated patients. The mean heart rate increase was 8.5 beats per minute in patients receiving venlafaxine at doses ranging from 200 to
compared with 1.7 beats per minute for placebo (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
prolongation has been reported in a 60-year-old woman receiving venlafaxine for depression (Letsas et al, 2006). Two cases of interstitial
following the use of venlafaxine (Drent et al, 2003). 

 
3.3.1.A.7   Vasodilatation 

a)  Incidence: 2% to 5.6% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR(R) XR oral extended
b)  During a dose comparison trial involving 358 patients, the incidence of vasodilatation was 0% for placebo compared to 4.5%, 5.6%, and 2.3% for
375 milligrams/day, respectively (Prod Info EFFEXOR(R) oral tablets, 2008). 
c)  Vasodilation, primarily hot flashes, occurred in 3% to 4% of patients on extended-release venlafaxine compared
extended-release oral capsules, 2008). 

 

Trial Duration
Mean Change In Pulse 

Venlafaxine Extended-Release
Mean Change in Pulse

Placebo

Major Depressive Disorder up to 12 weeks + 2 beats/minute + 1 beat/minute

Generalized Anxiety Disorder up to 8 weeks + 2 beats/minute + less than 1 beat/minute

Social Anxiety Disorder up to 12 weeks + 3 beats/minute + 1 beat/minute

Panic Disorder up to 12 weeks + 1 beat/minute decrease of less than 1

Trial
Number of Patients With 

Analyzed Electrocardiograms 
(venlafaxine extended-release/placebo)

Mean Change In Heart Rate From Baseline
Venlafaxine Extended

Major Depressive Disorder 495 (275/220) + 4 beats/minute

Generalized Anxiety Disorder 908 (610/298) + 3 beats/minute

Social Anxiety Disorder 1127 (593/534) + 5 beats/minute

Panic Disorder 1056 (661/395) + 3 beat/minute

Studies 
Mean change from baseline in QTc interval

Venlafaxine ER Placebo

Major depressive disorder (n=495) + 4.7 msec - 1.9 msec

Generalized anxiety disorder (n=908) no difference from placebo ---

Social anxiety disorder (n=1127) + 3.4 msec - 1.6 msec

Panic disorder (n=1056) + 1.5 msec - 0.7 msec

Key: ER = extended-release; msec = millisecond
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3.3.2   Dermatologic Effects 
 
3.3.2.A   Venlafaxine Hydrochloride 

Acquired keratoderma palmaris et plantaris 

Alopecia 

Subungual hyperkeratosis 

Sweating symptom 

 
3.3.2.A.1   Acquired keratoderma palmaris et plantaris 

a)  A 57-year-old male smoker acquired palmoplantar keratoderma (psoriasiform) and subungual hyperke
soles showed evidence of severe hyperkeratosis with an inflammatory red border. The epidermis had psoriasiform changes,
infiltrate on histopathological specimens. Massive subungual hyperkeratosis with paronychia was noted on all 20 nails. Mycological
was noted after topical treatment with 10% urea, salicylic acid, caryolysin and oral retinoids. Within 4 to 5 weeks of stopping venlafaxine, palm and sole
improvement of the nails occurred (Dalle et al, 2006). 

 
3.3.2.A.2   Alopecia 

a)  A 50-year-old woman experienced hair loss while being treated for depression with venlafaxine. The woman was otherwise healthy and took no other
of 75 milligrams (mg) per day was raised to 150 mg/day after two weeks. Two weeks later she began to n
venlafaxine after three months, and her hair loss stopped completely one month later. In another episode of depression 10
days after achieving the dose of 150 mg/day. She discontinued venlafaxine and attained complete remission with sertraline 50 mg/day without hair

 
3.3.2.A.3   Subungual hyperkeratosis 

a)  A 57-year-old male smoker acquired palmoplantar keratoderma (psoriasiform) and subungual hyperke
soles showed evidence of severe hyperkeratosis with an inflammatory red border. The epidermis had psoriasiform changes,
infiltrate on histopathological specimens. Massive subungual hyperkeratosis with paronychia was noted on all 20 nails. Mycological
was noted after topical treatment with 10% urea, salicylic acid, caryolysin and oral retinoids. Within 4 to 5 weeks of stopping venlafaxine, palm and sole
improvement of the nails occurred (Dalle et al, 2006). 

 
3.3.2.A.4   Sweating symptom 

a)  Incidence: 6.7% to 25% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of sweating in
was 12% compared to 3% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets, 2008).
c)  During a dose comparison trial involving 358 patients, the incidence of sweating was 5.4% for placebo
375 milligrams/day, respectively (Prod Info EFFEXOR(R) oral tablets, 2008). 
d)  During clinical trials, sweating occurred in 10% to 14% of patients on extended-release venlafaxine co
release capsules, 2006). 

The table below provides the incidence rates of anorexia during clinical trials of extended-release venlafaxine (Prod

e)  At 9 and 14 weeks, diaphoresis and pruritus occurred in 2 elderly women who were receiving venlafaxine XR for depression. The first patient
(mg)/day and noted profuse night sweats, increased daytime sweating, and generalized itching without rash.
without addition of allergy medications. The second patient noted profuse, generalized sweating and itching without rash while taking
venlafaxine XR was effective in resolving her symptoms. The medication history, physical examination, a
symptoms (Schwartz, 1999). 
f)  Profuse sweating has been reported in two patients following oral venlafaxine therapy for the treatment of depression. Symptoms resolved
(Adesanya & Varma, 1997; Garber & Gregory, 1997). The patient was restarted on venlafaxine therapy, 7
diaphoresis did not recur, and the venlafaxine was increased to 75 mg three times daily with no subsequent side
g)  A study reported a 25% incidence of increased sweating in patients receiving venlafaxine 75 to 375 milligrams
(Schweizer et al, 1991). 

 
3.3.3   Endocrine/Metabolic Effects 

 
3.3.3.A   Venlafaxine Hydrochloride 

Studies 
Incidence of Sweating

Venlafaxine ER Placebo

Major depressive disorder (n=642) 14% 3%

Generalized anxiety disorder (n=1936) 10% 3%

Social anxiety disorder (n=1514) 13% 4%

Panic disorder (n=1663) 10% 2%

Key: ER = extended-release
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Height / growth finding 

Hot sweats 

Hyponatremia 

Serum cholesterol raised 

Serum triglycerides raised 

Syndrome of inappropriate antidiuretic hormone secretion 

Weight loss 

 
3.3.3.A.1   Height / growth finding 

a)  Pediatric patients, especially patients younger than 12 years of age, on venlafaxine grew less than pe
extended-release (n=122), on average, grew 0.3 centimeters (cm) compared with 1 cm for placebo treated patients
disorder study. Pediatric patients on venlafaxine extended-release (n=146), on average, grew 0.8 centimeters (cm) compared with 0.7 cm for
major depressive disorder study. Height increases were less than expected based on data from age-and sex
extended-release capsules, 2006). 

 
3.3.3.A.2   Hot sweats 

a)  A 52-year-old menopausal woman experienced hot flashes while being treated for depression with venlafaxine. The woman had been taking conjugated
total hysterectomy and bilateral salpingo-oophorectomy. Although she experienced hot flashes immediately
After two weeks of therapy with extended- release venlafaxine 75 mg per day, the woman reported transient nausea, dry mouth, and a
flashes were occurring daily and were rated moderate to severe. After seven weeks, the severity and freq
was then increased to 150 mg/day to increase the antidepressant response. The woman had five days of daily hot
Venlafaxine has been used to treat hot flashes (Grady-Weliky & Hartmann, 2001). 

 
3.3.3.A.3   Hyponatremia 

a)  Summary 
1)  Hyponatremia has been reported with the use of selective serotonin reuptake inhibitors (SSRIs) and serotonin
the syndrome of inappropriate antidiuretic hormone secretion (SIADH). Serum sodium levels lower than 110
hyponatremia with SSRIs and SNRIs include the elderly and patients receiving diuretics or who are volume depleted. Symptoms of hyponatremia
memory impairment, confusion, weakness, and unsteadiness which may or may not lead to falls. Signs
respiratory arrest, and death. Discontinuation of venlafaxine therapy should be considered and appropriate medical intervention should
(Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). 

b)  LITERATURE REPORTS 
1)  Hyponatremia was reported in 15 patients following therapeutic use of venlafaxine. The average o
sodium concentrations ranged from 116 to 130 milliequivalents/liter (mEq/L) (normal 135 to 145 mEq/L) (Boyd,
2)  A 70-year-old woman developed hyponatremia (125 millimoles per liter (mmol/L)) while taking venlafaxine.
She had previously developed SIADH while taking mirtazapine (Blass & Pearson, 2000). 
3)  A 76-year-old female developed hyponatremia (serum sodium level of 118 milliequivalents/liter) following oral venlafaxine therapy, 75 milligrams
and the patient's serum sodium level returned to baseline three days later following fluid restriction, in

 
3.3.3.A.4   Serum cholesterol raised 

a)  Incidence: 5.3% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008)
b)  Clinically relevant increases in serum cholesterol occur in 5.3% of venlafaxine immediate-release treated patients compared with 0% of
Clinically relevant was defined as a final or an average on-therapy increase in serum cholesterol of 50 mg/dL or greater from baseline and to a final value or
greater. Significant increases in mean serum cholesterol have been reported in patients receiving venlafaxine
capsules (1 to 11.4 mg/dL) during multiple clinical trials. Periodic monitoring is recommended during long
extended-release oral capsules, 2008; Anon, 1993). 
c)  Treatment with extended-release venlafaxine was associated with increases in serum cholesterol concentrations during premarketing
extended-release oral capsules, 2008). Results are summarized below: 

Trial Duration
Mean Change in Serum Cholesterol 

Venlafaxine Extended-Release
Mean Change in Serum Cholesterol

Placebo

Major Depressive Disorder up to 12 weeks + 1.5 mg/dL - 7.4 mg/dL

Generalized Anxiety Disorder
up to 8 weeks 
up to 6 months

+1.0 mg/dL 
+ 2.3 mg/dL

- 4.9 mg/dL
- 7.7 mg/dL

Social Anxiety Disorder
up to 12 weeks 
up to 6 months

+ 7.9 mg/dL 
+ 5.6 mg/dL

- 2.9 mg/dL
- 4.2 mg/dL
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3.3.3.A.5   Serum triglycerides raised 

a)  Treatment with extended-release venlafaxine was associated with increases in fasting serum triglyceride concentrations during premarketing placebo
(R) extended-release oral capsules, 2008). Results are summarized below: 

 
 
3.3.3.A.6   Syndrome of inappropriate antidiuretic hormone secretion 

a)  Summary 
1)  Syndrome of inappropriate secretion of antidiuretic hormone has occurred in patients on venlafaxine. Patients at risk include the elderly, volume
Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008).

b)  LITERATURE REPORTS 
1)  About 8 months after starting venlafaxine, a 92-year-old woman developed the syndrome of inapp
the serum sodium gradually fell from 133 to 124 milliequivalents/liter; the antidiuretic hormone concentration was in the
milliosmole/kilogram (mOsm/kg) was high compared to a low serum osmolality of 255 mOsm/kg. Ven
month. Due to the temporal relationship and similar reports to other selective serotonin reuptake inhibitors, the
2)  A 65-year-old man developed the syndrome of inappropriate antidiuretic hormone (SIADH) possibly due to
he complained of dizziness; abnormal laboratory values included a serum sodium of 114 millimole/liter (mmol/L), serum osmolality 248
239 millimole/24 hours, and urine osmolality of 640 mOsm/L. Venlafaxine was stopped, and the patient was treated with a restricted fluid intake of 1500
restriction was stopped, the serum sodium concentration and osmolality remained normal. Medical causes for
is recommended that patients treated with a selective serotonin reuptake inhibitor who develop symptoms of weakness, lethargy,
have a serum sodium measured (Meynaar et al, 1997). 

 
3.3.3.A.7   Weight loss 

a)  Incidence: 3% to 47% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  Adults 

1)  Treatment with immediate-release venlafaxine for several weeks in adults was associated with a 
3% and 1% in patients receiving another antidepressant or placebo, respectively. The weight loss appeared to be
Info EFFEXOR(R) oral tablets, 2008). 
2)  During short-term placebo-controlled major depressive disorder trials, weight loss of 5% or more of body weight occurred in 7% and 2% of patients
release and placebo, respectively, and the discontinuation rate due to weight loss was 0.1%. During 6
7% or more occurred in 3% of venlafaxine extended-release treated patients compared with 1% in placebo patients. The discontinuation rate
duration of up to 8 weeks was 0.3% for patients receiving venlafaxine extended-release. During 6-month, placebo
occurred in 4% of venlafaxine extended-release treated patients compared with 1% in placebo patients. Additionally, 3% and 2% of
placebo, respectively, sustained a loss of 7% or more of body weight during up to 12 weeks of treatment in placebo
weight loss in either the social anxiety disorder or panic disorder trials (Prod Info EFFEXOR XR(R) extended

c)  Pediatrics 
1)  Results of a pooled analysis of four 8-week, double-blind, placebo-controlled, flexible dose trials f
(ages 6 to 17 years) indicate that a weight loss of at least 3.5% occurred in 18% of venlafaxine extended
0.001) . On average, 0.45 kilograms (kg) (n=333) was lost in the venlafaxine extended-release group compared with an average weight gain of
less than 12 years old were at a greater risk than adolescents older than 12 years for weight loss, wh
open-label study was evaluated (Prod Info EFFEXOR(R) XR oral extended-release capsules, 2006).
2)  Pediatric patients enrolled in a 16-week, double-blind, placebo-controlled trial for social anxiety disorder and who received venlafaxine extended
(kg) compared to an average gain of 0.76 kg in patients receiving placebo. A weight loss of at least 3.5% of body
release compared with 14% of patients receiving placebo (p less than 0.001) (Prod Info EFFEXOR(R) XR oral extended
3)  Children less than 12 years old were at a greater risk than adolescents older than 12 years for weight loss,
gain) from an open-label major depressive disorder study was evaluated (Prod Info EFFEXOR(R) XR oral extended

 
3.3.4   Gastrointestinal Effects 

 
3.3.4.A   Venlafaxine Hydrochloride 

Constipation 

Panic Disorder up to 12 weeks + 5.8 mg/dL - 3.7 mg/dL

mg/dL = milligrams/deciliter

Trials Duration
Mean Change in Serum Triglycerides 

Venlafaxine Extended-Release
Mean Change in Serum Cholesterol

Placebo

Social Anxiety Disorder
up to 12 weeks 
up to 6 months

+ 8.2 mg/dL 
+ 11.8 mg/dL

+ 0.4 mg/dL
+ 1.8 mg/dL

Panic Disorder
up to 12 weeks 
up to 6 months

+ 5.9 mg/dL 
+ 9.3 mg/dL

+ 0.9 mg/dL
- 0.3 mg/dL

mg/dL = milligrams/deciliter

Page 13 of 99MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.10, page 13

Case 3:09-cv-00080-TMB     Document 78-22      Filed 03/24/2010     Page 111 of 197



Diarrhea 

Gastrointestinal hemorrhage 

Grinding teeth 

Loss of appetite 

Nausea 

Summary 

Vomiting 

Xerostomia 

 
3.3.4.A.1   Constipation 

a)  Incidence: 8% to 15% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of constipation in
was 15% compared to 7% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets, 2008).
c)  Constipation occurred in 8% to 10% of patients on extended-release venlafaxine compared with 3% to 5% of
extended-release capsules, 2006). 

The table below provides the incidence rates of constipation during clinical trials of extended-release venlafaxine

 
3.3.4.A.2   Diarrhea 

a)  Incidence: 8% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008).
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of diarrhea in
was 8% compared to 7% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets, 2008).
c)  Diarrhea occurred in 8% of patients on extended-release venlafaxine (n=819) compared with 6% of patients on
EFFEXOR XR(R) extended-release oral capsules, 2008). 

 
3.3.4.A.3   Gastrointestinal hemorrhage 

a)  Incidence: rare (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR(R) XR oral extended
b)  In case reports and epidemiological studies, drugs which interfere with serotonin reuptake (e.g., selected serotonin
(SNRIs)) have been associated with an increased incidence of gastrointestinal hemorrhage. Gastrointest
patients) in the premarketing evaluation of patients receiving venlafaxine hydrochloride (HCl). Additionally,
venlafaxine HCl in postmarketing reports, although a causal relationship has not been definitively established. Because the
affect coagulation (e.g., NSAIDs, aspirin, warfarin), use caution when these agents are co-administered with venlafaxine hydrochloride (HCl).
therapy should be monitored when venlafaxine is started or discontinued (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR(R) XR oral

 
3.3.4.A.4   Grinding teeth 

a)  A 50-year-old man was prescribed 37.5 mg of oral venlafaxine (a serotonin and norepinephrine reuptake inhibitor) twice daily for manic
the patient reported anxiety, tremor, insomnia, and clenching and grinding of teeth day and night . After 1 week of
five weeks of treatment, the patient reported anxiety, tremor, insomnia, and clenching and grinding of teeth day and night. The patient
two days after the initiation of oral gabapentin 300 mg at night, bruxism ceased (Brown & Hong, 1999). 

 
3.3.4.A.5   Loss of appetite 

a)  Incidence: 8% to 22% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of anorexia in
was 11% compared to 2% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets, 2008).
c)  During a dose comparison trial involving 358 patients, the incidence of anorexia was 2.2% for placebo
375 milligrams/day, respectively (Prod Info EFFEXOR(R) oral tablets, 2008). 

The table below provides the incidence rates of anorexia during clinical trials of extended-release venlafaxine (Prod

Studies 
Percent of patients with constipation

Venlafaxine ER Placebo

Major depressive disorder (n=642) 8% 5%

Generalized anxiety disorder (n=1936) 10% 4%

Social anxiety disorder (n=1514) 9% 3%

Panic disorder (n=1663) 9% 3%

Key: ER = extended-release

Studies 
Percent of patients with anorexia

Venlafaxine ER Placebo

Page 14 of 99MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.10, page 14

Case 3:09-cv-00080-TMB     Document 78-22      Filed 03/24/2010     Page 112 of 197



The discontinuation rate for venlafaxine extended-release due to anorexia was 1% in major depressi
in social anxiety disorder studies of up to 12 weeks, and 0.4% in panic disorder studies of up 10 12 weeks (Prod Info

d)  Pediatrics 
1)  The incidence of anorexia in pediatric patients (aged 6 to 17 years) during clinical trials for genera
were treated with venlafaxine extended-release and placebo, respectively. None of the patients in these trials discontinued
disorder trials in patients aged 8 to 17 years, the incidence of anorexia was 22% and 3% in patients who were treated with venlafaxine extended
discontinuation rates of venlafaxine extended-release and placebo due to anorexia were 0.7% and 0%,
venlafaxine extended-release and placebo (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008).

 
3.3.4.A.6   Nausea 

a)  Incidence: 21% to 58% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of nausea in
37% compared to 11% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets, 2008).
c)  During a dose comparison trial involving 358 patients, the incidence of nausea was 14.1% for placebo
375 milligrams/day, respectively. Over a 6-week period, there was evidence of adaptation to nausea with continued therapy (Prod Info

The table below provides the incidence rates of nausea during clinical trials of extended-release venlafaxine (Prod

d)  The discontinuation rate due to nausea for venlafaxine extended-release was 2% to 8% compared with 0% to less than 1% for
release oral capsules, 2008). 
e)  Although venlafaxine is a highly effective antidepressant, up to one- third of patients develop nausea. 
However, in others, reduction of the dose or discontinuation of the drug is required. For this group, cisapride
treatment with venlafaxine. Other alternatives to reduce nausea include: (1) administration of venlafaxine with food, (2) administration
(3) counseling patients about possible nausea with reassurance that it will decrease over time (Amchin & Albano, 1997). The proposed mechanism for
induced nausea and vomiting is increased serotonin levels within the chemoreceptor trigger zone and area
and vomiting (McManis & Talley, 1997). 

 
3.3.4.A.7   Summary 

a)  Adverse effects which commonly occurred during clinical trials of venlafaxine and venlafaxine extended
Rare cases of gastrointestinal hemorrhage have been reported rarely (defined as occurring in fewer than 1
hydrochloride (HCl). Additionally, hemorrhage, including gastrointestinal bleeding, has been associated with venlafaxine in
definitively established (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended

 
3.3.4.A.8   Vomiting 

a)  Incidence: 3% to 7.9% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of vomiting in
was 6% compared to 2% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets, 2008).
c)  During a dose comparison trial involving 358 patients, the incidence of vomiting was 1.1% for placebo
milligrams/day, respectively (Prod Info EFFEXOR(R) oral tablets, 2008). 

The table below provides the incidence rates of vomiting during clinical trials of extended-release venlafaxine (Prod

d)  The proposed mechanism for selective serotonin reuptake inhibitor-induced nausea and vomiting is increased serotonin levels within
brainstem, the primary areas within the brain associated with nausea and vomiting (McManis & Talley, 1997). Vomiting usually occurs with higher doses
(Klamerus et al, 1992b; Saletu et al, 1992b; Schweizer et al, 1988; Schweizer et al, 1991). 

 
3.3.4.A.9   Xerostomia 

a)  Incidence: 12% to 22% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of dry mouth in

Major depressive disorder (n=642) 8% 4%

Generalized anxiety disorder (n=1936) 8% 2%

Social anxiety disorder (n=1514) 17%* 2%

Panic disorder (n=1663) 8%* 3%

Key: ER = extended-release; * mostly described as decreased appetite and loss of 
appetite

Studies 
Percent of patients with nausea

Venlafaxine ER Placebo

Major depressive disorder (n=642) 31% 12%

Generalized anxiety disorder (n=1936) 35% 12%

Social anxiety disorder (n=1514) 31% 9%

Panic disorder (n=1663) 21% 14%

Key: ER = extended-release

Studies 
Percent of patients with vomiting

Venlafaxine ER Placebo

Major depressive disorder (n=642) 4% 2%

Generalized anxiety disorder (n=1936) 5% 3%

Social anxiety disorder (n=1514) 3% 2%

Key: ER = extended-release
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was 22% compared to 11% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets, 2008).
c)  Dry mouth occurred in 12% to 17% of patients on extended-release venlafaxine compared with 4% to 6% of
extended-release capsules, 2006). 

The table below provides the incidence rates of dry mouth during clinical trials of extended-release venlafaxine (Prod

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Venlafaxine Hydrochloride 

Agranulocytosis 

Bleeding, Abnormal 

Ecchymosis 

 
3.3.5.A.1   Agranulocytosis 

a)  Approximately 3 weeks after discontinuing mianserin therapy and 5 days after beginning venlafaxine therapy, a 70
58/microliter; total WBC count, 2,900). The patient completely recovered following the discontinuation of venlafaxine. It was
(Lucht et al, 2000). 

 
3.3.5.A.2   Bleeding, Abnormal 

a)  In case reports and epidemiological studies, drugs which interfere with serotonin reuptake (e.g., selected serotonin
(SNRIs)) have been associated with an increased incidence of gastrointestinal hemorrhage. Bleeding eve
gastrointestinal bleeding, and life-threatening hemorrhages have been reported with SSRI and SNRI use. Because the risk of bleeding
affect coagulation (e.g., NSAIDs, aspirin, warfarin), use caution when these agents are co-administered with venlafaxine hydrochloride (HCl). Additionally,
therapy should be monitored when venlafaxine is started or discontinued (Prod Info EFFEXOR(R) oral tablets,
b)  A 19-year-old woman developed easy and spontaneous bruising on her arms one week after beginning venlafaxine 50
studies were within normal limits; bleeding time was not evaluated. Ten days after stopping venlafaxine, bruising resolved. Rechallenge with venlafaxine
possible. She was initially treated with sertraline 50 mg daily, but due to intolerable diarrhea, it was stopp
are an interaction between venlafaxine and sertraline or a change in platelet serotonin transporter which affected

 
3.3.5.A.3   Ecchymosis 

a)  Incidence: 1% or greater (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  Ecchymosis has been reported frequently (defined as occurring on one or more occasions in at least 1 in 100 patients) in the premarketing
hydrochloride (HCl). Because the risk of bleeding may be increased by the concomitant use of drugs that
administered with venlafaxine HCl. Additionally, patients receiving concurrent warfarin therapy should be monitored when venlafaxine
tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). 

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Venlafaxine Hydrochloride 

 
3.3.6.A.1   Hepatitis 

a)  Incidence: rare (Horsmans et al, 1999; Cardona et al, 2000) 
b)  LITERATURE REPORTS 

1)  Venlafaxine 150 milligrams/day for six months was associated with acute hepatitis in a 44-year-ol
venlafaxine was started. Due to severe asthenia, LFTs were repeated with the following results: alanine aminotransferase 1082 units/L
tests for hepatitis were negative, and abdominal ultrasonography was normal; however, a liver biopsy was consistent with drug
stopped, LFTs returned to normal. This patient received lormetazepam and trazodone before venlafaxine was initiated; these
2)  A 78-year-old man with a past history of Parkinson disease and a major depression episode developed
returned to normal after venlafaxine therapy was progressively discontinued (Cardona et al, 2000). 

 
3.3.8   Musculoskeletal Effects 

 
3.3.8.A   Venlafaxine Hydrochloride 

 
3.3.8.A.1   Rhabdomyolysis 

Studies 
Percent of patients with dry mouth

Venlafaxine ER Placebo

Major depressive disorder (n=642) 12% 6%

Generalized anxiety disorder (n=1936) 16% 6%

Social anxiety disorder (n=1514) 17% 4%

Panic disorder (n=1663) 12% 6%

Key: ER = extended-release
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a)  A 38-year-old male developed rhabdomyolysis after ingesting venlafaxine and lamotrigine (Peano et al, 1996).
 
3.3.9   Neurologic Effects 

 
3.3.9.A   Venlafaxine Hydrochloride 

Asthenia 

Dizziness 

Dream disorder 

Headache 

Insomnia 

Restless legs syndrome 

Seizure 

Somnolence 

Summary 

Tremor 

 
3.3.9.A.1   Asthenia 

a)  Incidence: 8% to 19% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  Immediate-release 

1)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of asthenia in
(n=1033) was 12% compared to 6% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets,
2)  During a dose comparison trial involving 358 patients, the incidence of asthenia was 3.3% for placebo
and 375 milligrams/day, respectively (Prod Info EFFEXOR(R) oral tablets, 2008). 

c)  Extended-release 
1)  Asthenia led to discontinuation in 1% to 3% of patients on extended release venlafaxine and 0% t
incidence rates of asthenia during clinical trials of extended-release venlafaxine (Prod Info EFFEXOR XR(R)

 
 
3.3.9.A.2   Dizziness 

a)  Incidence: 11% to 23.9% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  Immediate-release 

1)  Dizziness is a relatively common side effect with venlafaxine, usually occurring at higher doses. Adaptation to dizziness was apparent over a 6
EFFEXOR(R) oral tablets, 2008; Klamerus et al, 1992b; Saletu et al, 1992b). 
2)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of dizziness in
(n=1033) was 19% compared to 7% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets,
3)  During a dose comparison trial involving 358 patients, the incidence of dizziness was 4.3% for placebo
and 375 milligrams/day, respectively (Prod Info EFFEXOR(R) oral tablets, 2008). 

c)  Extended-release 
1)  The table below provides the incidence rates of dizziness associated with extended-release venlafaxine during placebo
release oral capsules, 2008): 

Studies 
Percent of patients with asthenia

Venlafaxine ER Placebo

Major depressive disorder (n=642) 8% 7%

Generalized anxiety disorder (n=1936) 12% 8%

Social anxiety disorder (n=1514) 19% 9%

Panic disorder (n=1663) 10% 8%

Key: ER = extended-release

Studies 
Percent of patients with dizziness

Venlafaxine ER Placebo

Major depressive disorder (n=642) 20% 9%
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3.3.9.A.3   Dream disorder 

a)  Incidence: 3% to 7% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 37
(n=1033) was 4% compared to 3% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets,
c)  The table below provides the incidence rates of abnormal dreams, primarily described as "vivid dreams,"
venlafaxine (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008): 

 
 
3.3.9.A.4   Headache 

a)  Incidence: 25% to 38% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of headache in
was 25% compared to 24% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets, 2008).
c)  In short-term, placebo-controlled clinical trials involving patients with social anxiety disorder (n=1514),
patients experienced headache (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008) 
d)  Headache and fatigue are frequently reported side effects and have occurred with higher single doses of venlafaxine; these effects may
1992b; Saletu et al, 1992b). 

 
3.3.9.A.5   Insomnia 

a)  Incidence: 14% to 24% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR(R) XR oral extended
b)  Immediate-release 

1)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of insomnia in
(n=1033) was 18% compared to 10% in patients receiving placebo (n=609). Insomnia led to drug discontinuation
depression studies (Prod Info EFFEXOR(R) oral tablets, 2008). 
2)  During a dose comparison trial involving 358 patients, the incidence of insomnia was 9.8% for placebo
and 375 milligrams/day, respectively (Prod Info EFFEXOR(R) oral tablets, 2008). 

c)  Extended-release 
1)  The table below provides the incidence rates of insomnia during clinical trials of extended-release venlafaxine (Prod Info EFFEXOR XR(R) extended

The discontinuation rates due to insomnia were 1% to 3% of patients on extended-release venlafaxine compared with less than 1% of patients on
EFFEXOR XR(R) extended-release oral capsules, 2008). 

 
3.3.9.A.6   Restless legs syndrome 

a)  In a prospective, naturalistic study of patients (median age, 46 years; range, 18 to 87 years) treated w
syndrome (RLS) or worsening of preexisting RLS as a side effect related to treatment. Antidepressants included fluoxetine,
duloxetine, reboxetine, and mirtazapine. Mirtazapine led to a marked decline of RLS in 28% of subjects c
symptoms (newly occurred or deteriorated) at the rate of 5% to 10%. Subjects stated symptoms occurred early in

 
3.3.9.A.7   Seizure 

a)  Incidence: 0.3% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008)
b)  During premarketing studies of immediate-release venlafaxine, seizures occurred in 8 out of 3082 (0.3%) patients receiving immediate
5 occurred in patients receiving doses of 150 milligrams daily or less. During premarketing studies of extended
extended-release venlafaxine. Venlafaxine should be cautiously used in patients with a history of seizures and should be
when venlafaxine and monamine oxidase inhibitor (MAOI) therapy were started or stopped within close proximity of each other (MAOI started
venlafaxine started after a recent discontinuation of an MAOI) (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended

 
3.3.9.A.8   Somnolence 

a)  Incidence: 14% to 26% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended

Generalized anxiety disorder (n=1936) 16% 11%

Social anxiety disorder (n=1514) 16% 8%

Panic disorder (n=1663) 11% 10%

Key: ER = extended-release

Studies 
Percent of patients with abnormal dreams

Venlafaxine ER Placebo

Major depressive disorder (n=642) 7% 2%

Generalized anxiety disorder (n=1936) 3% 2%

Social anxiety disorder (n=1514) 3% less than 1%

Key: ER = extended-release

Studies 
Percent of patients with insomnia

Venlafaxine ER Placebo

Major depressive disorder (n=642) 17% 11%

Generalized anxiety disorder (n=1936) 15% 10%

Social anxiety disorder (n=1514) 24% 8%

Panic disorder (n=1663) 17% 9%

Key: ER = extended-release
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b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of somnolence in
was 23% compared to 9% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets, 2008).
c)  During a dose comparison trial involving 358 patients, the incidence of somnolence was 4.3% for placebo
375 milligrams/day, respectively (Prod Info EFFEXOR(R) oral tablets, 2008). 
d)  The table below provides the incidence rates of somnolence during clinical trials of extended-release venlafaxine (Prod Info EFFEXOR XR(R) extended

 
e)  The discontinuation rates due to somnolence were 0% to 3% in patients on extended-release venlafaxine compared with 0% to less than 1%
Info EFFEXOR XR(R) extended-release oral capsules, 2008). 

 
3.3.9.A.9   Summary 

a)  Asthenia, dizziness, headache), insomnia, drowsiness, tremor , and abnormal dreams have commonl
(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). Serious side effects that have
syndrome. Features resembling neuroleptic malignant syndrome have occurred when venlafaxine and monamine oxidase inhibitor (MAOI) therapy were
of each other (MAOI started after a recent discontinuation of venlafaxine or venlafaxine started after a rec
EFFEXOR XR(R) extended-release oral capsules, 2008). 

 
3.3.9.A.10   Tremor 

a)  Incidence: 1.1% to 10.2% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR(R) XR oral extended
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of tremor in
5% compared to 1% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets, 2008). 
c)  During a dose comparison trial involving 358 patients, the incidence of tremor was 0% for placebo compared to 1.1%, 2.2%, and 10.2% for immediate
milligrams/day, respectively (Prod Info EFFEXOR(R) oral tablets, 2008). 
d)  The table below provides the incidence rates of tremor during clinical trials of extended-release venlafaxine (Prod Info EFFEXOR XR(R) extended

 
 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Venlafaxine Hydrochloride 

Blurred vision 

Disorder of accommodation 

Glaucoma 

Mydriasis 

 
3.3.10.A.1   Blurred vision 

a)  Incidence: 4% to 6% (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008; Prod Info EFFEXOR(R) oral tablets, 2008)
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of blurred vision in
(n=1033) was 6% compared to 2% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets,
c)  The table below provides the incidence rates of abnormal vision during clinical trials of extended-release

Studies 
Percent of patients with somnolence

Venlafaxine ER Placebo

Major depressive disorder (n=642) 17% 8%

Generalized anxiety disorder (n=1936) 14% 8%

Social anxiety disorder (n=1514) 20% 8%

Panic disorder (n=1663) 12% 6%

Key: ER = extended-release

Studies 
Percent of patients with tremor

Venlafaxine ER Placebo

Major depressive disorder (n=642) 5% 2%

Generalized anxiety disorder (n=1936) 4% less than 1%

Social anxiety disorder (n=1514) 2% 2%

Panic disorder (n=1663) 5% 2%

Key: ER = extended-release

Studies Venlafaxine ER Placebo

Major depressive disorder (n=642) 4%* less than 1%

Generalized anxiety disorder (n=1936) 5%* less than 1%

Social anxiety disorder (n=1514) 4%** 2%

Key: ER = extended-release; * mostly described as blurred vision and difficulty focusing eyes; ** 
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3.3.10.A.2   Disorder of accommodation 

a)  Incidence: 5.6% to 9.1% (Prod Info EFFEXOR(R) oral tablets, 2008) 
b)  During a dose comparison trial involving 358 patients, the incidence of abnormality of accommodation was 0% for placebo compared to
venlafaxine 75, 225, and 375 milligrams/day, respectively (Prod Info EFFEXOR(R) oral tablets, 2008). 

 
3.3.10.A.3   Glaucoma 

a)  A 45-year-old woman with bipolar disorder developed bilateral acute angle closure glaucoma when she was treated with venlafaxine extended
150 mg daily). At admission, she was taking sodium valproate 1500 mg per day and slow-release lithium 450 mg/day.
nausea and vomiting, and subsequent swelling and drooping of the left upper eyelid and a dilated and fixed pupil. She was treated with timolol
intraocular pressure was elevated (50 mmHg). Treatment with intravenous mannitol, topical apraclonidine
to 35 mmHg. Laser iridotomy was done repeatedly until successful. Eight days after starting venlafaxine, she
Venlafaxine was discontinued and successful laser iridotomy was performed. After 8 weeks, her intraocular pressures were normal without

 
3.3.10.A.4   Mydriasis 

a)  Incidence: 2% (Prod Info EFFEXOR(R) oral tablets, 2008) 
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence
was 2% compared to less than 1% in patients receiving placebo (n=609). As mydriasis has been reported
angle glaucoma require monitoring during therapy (Prod Info EFFEXOR(R) oral tablets, 2008). 

 
3.3.12   Psychiatric Effects 

 
3.3.12.A   Venlafaxine Hydrochloride 

Anxiety 

Depression, exacerbation 

Feeling nervous 

Hallucinations 

Hypomania 

Mania 

Paranoid delusion 

Suicidal thoughts 

Summary 

 
3.3.12.A.1   Anxiety 

a)  Incidence: 5% to 11.2% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of anxiety in
6% compared to 3% in patients receiving placebo (n=609). Anxiety led to drug discontinuation in 2% of pa
EFFEXOR(R) oral tablets, 2008). 
c)  During a dose comparison trial involving 358 patients, the incidence of anxiety was 4.3% for placebo compared to 11.2%, 4.5%, and
milligrams/day, respectively (Prod Info EFFEXOR(R) oral tablets, 2008). 
d)  Anxiety was experienced in 5% of extended-release venlafaxine treated patients and 4% of placebo-treated
Info EFFEXOR XR(R) extended-release oral capsules, 2008). 

 
3.3.12.A.2   Depression, exacerbation 

a)  Incidence: rare (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008)
b)  Adult and pediatric patients being treated with antidepressants for major depressive disorder who experience symptoms of anxiety, agitation, panic
aggressiveness, impulsivity, akathisia (psychomotor restlessness), hypomania, mania, or other unusual b
antidepressant treatment and when the dose is adjusted. Symptoms such as these indicate the need for very close
to treating patients with other psychiatric and nonpsychiatric disorders. If these symptoms are observed, therapy should be reevaluated
symptoms are severe, sudden in onset, or were not part of the patient's initial symptoms. Patients and their caregivers should be provided with the
(Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008; Anon, 2004).

mostly described as blurred vision
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3.3.12.A.3   Feeling nervous 

a)  Incidence: 4% to 21.3% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of nervousness in
(n=1033) was 13% compared to 6% in patients receiving placebo (n=609). Nervousness led to drug discontinuation in 2%
depression studies (Prod Info EFFEXOR(R) oral tablets, 2008). 
c)  During a dose comparison trial involving 358 patients, the incidence of anxiety was 4.3% for placebo compared to 21.3%, 13.5%, and
375 milligrams/day, respectively (Prod Info EFFEXOR(R) oral tablets, 2008). 
d)  The table below provides the incidence rates of nervousness during clinical trials of extended-release

The discontinuation rates due to nervousness were 0.1% to 3% of patients on extended-release venlafaxine during clinical trials (Prod Info EFFEXOR
2008). 

 
3.3.12.A.4   Hallucinations 

a)  In a case report, a 17-year-old male exhibited visual and tactile hallucinations following a dose increas
headaches. The patient had a family history of anxiety (maternal) and a personal history of DSM-IV moderate, single
disorder. He also had a history of drug reactions which included delirium following anesthesia, and visual and tactile hallucinations following promethazine
psychiatric systems were normal. Upon presentation, he had a 6- to 7-month escalation of depression and
anxiety. Concomitant drugs included lamotrigine, eletriptan (once a week), hydrocodone/acetaminophen (maximum once daily),
treatment with venlafaxine immediate release 37.5 mg once daily, the patient's symptoms persisted and venlafaxine was increased to 37.5 mg twice daily.
dose he experienced visual and tactile hallucinations of crawling bugs and became disoriented 1 hour later. The
delirium. Venlafaxine treatment was suspended until the next morning. On the second day, the patient was instructed to take an additional 1/2
morning dose, the patient again experienced visual and tactile hallucinations and within 30 to 60 minutes
to the emergency department the patient's symptoms resolved overnight 16 to 20 hours following his last venlafaxine dose. The
and his anxiety has begun to improve with cognitive-behavioral therapy (Jacob & Ash, 2009). 

 
3.3.12.A.5   Hypomania 

a)  During Phase 2 and Phase 3 trials with immediate-release venlafaxine, mania or hypomania occurred in 0.5% of venlafaxine
hypomania occurred in 0.3% of patients receiving venlafaxine extended-release compared with 0% of placebo
anxiety disorder studies was 0% and 0.2% for venlafaxine extended-release and placebo, respectively, while the rates reported during social anxiety
respectively. During panic disorder trials, the incidence of mania or hypomania was 0.1% and 0% in patients
be used cautiously in patients with a history of mania (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R)
b)  Two women with bipolar affective disorder developed hypomania after starting venlafaxine (Wilson & Jenkins, 1997). The first patient had been
antidepressants during a two year period of depression. Venlafaxine 75 mg titrated to 225 mg daily resulted in
of venlafaxine. After beginning venlafaxine 75 mg titrated to 150 mg, the second patient became hypomanic in 8 weeks. Hypomania
5 cases of mania associated with venlafaxine were reported to the United Kingdom's Committee on Safet
venlafaxine in patients with bipolar disorder (Wilson & Jenkins, 1997). 

 
3.3.12.A.6   Mania 

a)  During Phase 2 and Phase 3 trials with immediate-release venlafaxine, mania or hypomania occurred in 0.5% of venlafaxine
hypomania occurred in 0.3% of patients receiving venlafaxine extended-release compared with 0% of placebo
anxiety disorder studies was 0% and 0.2% for venlafaxine extended-release and placebo, respectively, while the rates reported during social anxiety
respectively. During panic disorder trials, the incidence of mania or hypomania was 0.1% and 0% in patients
be used cautiously in patients with a history of mania (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R)
b)  A 17-year-old female diagnosed with severe major depressive disorder per DSM-IV criteria experienced venlafaxine
She started venlafaxine 37.5 mg/day, which was then gradually increased to 150 mg/day over a 2-week p
elated moods, increased energy levels, increased speech output, decreased need for sleep, increased goal
behavior which warranted hospital admission; and she met DSM-IV criteria for mania. Venlafaxine was di
and valproate 750 mg/day (subsequently increased to 1500 mg/day) were initiated. The patient reached a euthymic
weeks and the patient remained euthymic during the last 6 month of valproate treatment. Since the patient had no risk factors for bipolarity
venlafaxine treatment, the authors suspected venlafaxine-induced mania (Raman et al, 2007). 
c)  Three patients with no history of mania or hypomania developed mania when they were treated for depression
months (Shulman et al, 2001) 
d)  A 63-year-old man with bipolar disorder developed mania six days after venlafaxine was increased to 75 milligrams (mg) twice daily. He was
daily and nefazodone but depressive symptoms had not improved after eight months of treatment with ne
Behavioral symptoms included verbal agitation, hyperactivity, grandiose ideas, thoughts of persecution, irritability,
fluphenazine 10 mg at bedtime and an increase in the divalproex sodium dose. Two weeks after stopping venlafaxine, manic symptoms resolved but
weeks. This patient had been hospitalized several times for manic behavior, and this episode may have b
temporal relationship to initiation and discontinuation of venlafaxine suggests that venlafaxine may have caused or contributed to

 

Studies 
Percent of patients with nervousness

Venlafaxine ER Placebo

Major depressive disorder (n=642) 10% 5%

Generalized anxiety disorder (n=1936) 6% 4%

Social anxiety disorder (n=1514) 10% 5%

Panic Disorder (n=1663) 4% 6%

Key: ER = extended-release
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3.3.12.A.7   Paranoid delusion 
a)  Paranoid delusion developed in an 85-year-old Caucasian man following administration of venlafaxine for depression. Seventy
dose from 75 milligrams (mg) daily to 150 mg daily for increasing depression, he began having paranoid ideations of being
the dose to 75 mg/day. Venlafaxine was withdrawn and symptoms resolved within 48 hours. Treatment with venlafaxine was reinitiated a week later and
symptoms resolved again with the withdrawal of the drug. Sertraline therapy was initiated and no further symptoms of paranoia were observed (Iraqi, 2003).

 
3.3.12.A.8   Suicidal thoughts 

a)  Incidence: rare (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008)
b)  Adult and pediatric patients being treated with antidepressants for major depressive disorder who experience symptoms of anxiety, agitation, panic
aggressiveness, impulsivity, akathisia (psychomotor restlessness), hypomania, mania, or other unusual b
during early antidepressant treatment and when the dose is adjusted. Symptoms such as these indicate the need for very
concern applies to treating patients with other psychiatric and nonpsychiatric disorders. If these symptoms are observed, therapy should be reevaluated
medications when symptoms are severe, sudden in onset, or were not part of the patient's initial symptom
available for this drug (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral
c)  A causal role for antidepressants in inducing suicidality has been established in pediatric patients. Anyone considering the use of
with the clinical need. In pooled analyses of 24 short-term, placebo-controlled trials of nine antidepressants (citalopram, fluoxetine, fluvoxamine,
nefazodone, and venlafaxine extended-release) including over 4400 pediatric patients with major depress
greater risk of suicidal behavior or ideation during the first few months of therapy was demonstrated in patients
risk of suicidality was most consistently observed in the trials that included patients with major depressive disorder, but
such as obsessive compulsive disorder and social anxiety disorder. No suicides occurred in these trials. The risk of suicidality
patients is not known. It is also unknown whether this risk extends to adult patients (Anon, 2004). : 
d)  Pooled analyses of short-term placebo-controlled trials of antidepressants indicated that treatment wit
adolescents and young adults with major depressive disorder and other psychiatric disorders. The pooled analyses
(citalopram, fluoxetine, fluvoxamine, paroxetine, sertraline, bupropion, mirtazapine, nefazodone, and venlafaxine extended
disorder (MDD), obsessive compulsive disorder, or other psychiatric disorders, as well as 295 trials (with 
MDD or other psychiatric disorders. There was a tendency toward an increase in the risk of suicidality in the younger
was highest in patients with MDD. The risk differences between drug versus placebo are provided below (Prod Info EFFEXOR(R) oral tablets,
oral capsules, 2008): 

 
 
3.3.12.A.9   Summary 

a)  Anxiety, mania/hypomania, nervousness, and suicidal ideation/worsening of depression (rare) have been experienced with venlafaxine. Anxiety,
discontinuation of venlafaxine during clinical trials. Adult and pediatric patients being treated with antidep
panic attacks, insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia (psychomotor restlessness),
of their depression and/or suicidality, especially during early antidepressant treatment and when the dose is adjusted. Symptoms such as
possible changes in the medication (Prod Info EFFEXOR(R) oral tablets, 2008). Two women with bipolar 
1997). 

 
3.3.13   Renal Effects 

 
3.3.13.A   Venlafaxine Hydrochloride 

Difficulty passing urine 

Finding of frequency of urination 

 
3.3.13.A.1   Difficulty passing urine 

a)  Incidence: 2% (Prod Info EFFEXOR(R) oral tablets, 2008) 
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence
(n=1033) was 2% compared to less than 1% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets, 2008).

 
3.3.13.A.2   Finding of frequency of urination 

a)  Incidence: 3% (Prod Info EFFEXOR(R) oral tablets, 2008) 
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence
(n=1033) was 3% compared to 2% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets, 2008).

 
3.3.14   Reproductive Effects 

Age Range
Drug-Placebo Difference in Number of Cases of Suicidality per 1000 

Patients Treated

Less than 18 years 14 Additional Cases

18 to 24 years 5 Additional Cases

25 to 64 years 1 Fewer Case

65 years and older 6 Fewer Cases
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Venlafaxine 

Venlafaxine Hydrochloride 

 
3.3.14.A   Venlafaxine 

 
3.3.14.A.1   Sexual dysfunction 

See Drug Consult reference: SELECTIVE SEROTONIN REUPTAKE INHIBITOR-INDUCED SEXUAL DYSFUNCTION
 
3.3.14.B   Venlafaxine Hydrochloride 

Abnormal ejaculation 

Impotence 

Orgasm disorder 

Priapism 

Reduced libido 

 
3.3.14.B.1   Abnormal ejaculation 

a)  Incidence: 2.2% to 19% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of abnormal
receiving venlafaxine was 12% compared to less than 1% in patients receiving placebo (Prod Info EFFEXOR(R) oral
c)  During a dose comparison trial involving 358 patients, the incidence of abnormal ejaculation/orgasm w
venlafaxine 75, 225, and 375 milligrams/day, respectively (Prod Info EFFEXOR(R) oral tablets, 2008). 
d)  The table below provides the incidence rates of abnormal ejaculation in males on venlafaxine extended
oral capsules, 2008): 

 
 
3.3.14.B.2   Impotence 

a)  Incidence: 2.1% to 6% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 37
6% compared to less than 1% in patients receiving placebo (Prod Info EFFEXOR(R) oral tablets, 2008). 
c)  During a dose comparison trial involving 219 male patients, the incidence of impotence was 0% for placebo
375 milligrams/day, respectively (Prod Info EFFEXOR(R) oral tablets, 2008). 
d)  The table below provides the incidence rates of impotence in males on venlafaxine extended-release or
capsules, 2008): 

 
 
3.3.14.B.3   Orgasm disorder 

a)  Incidence: 2% to 5% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375
venlafaxine was 2% compared to less than 1% in patients receiving placebo (Prod Info EFFEXOR(R) oral tablets,

Studies 
Percent of males with abnormal ejaculation

Venlafaxine ER Placebo

Major depressive disorder * 16% less than 1%

Generalized anxiety disorder (n=745) ** 11% less than 1%

Social anxiety disorder (n=811) ** 19% less than 1%

Panic disorder (n=573) *** 8% less than 1%

Key: ER = extended-release; * = mostly delayed ejaculation; ** = includes delayed ejaculation 
and anorgasmia; *** = includes delayed or retarded ejaculation and anorgasmia

Studies 
Percent of males with impotence

Venlafaxine ER Placebo

Major depressive disorder 4% less than 1%

Generalized anxiety disorder (n=745) 5% less than 1%

Social anxiety disorder (n=811) 6% less than 1%

Panic disorder (n=573) 4% less than 1%

Key: ER = extended-release
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c)  The table below provides the incidence rates of anorgasmia, delayed orgasm, or abnormal orgasm in females on
EFFEXOR XR(R) extended-release oral capsules, 2008): 

 
 
3.3.14.B.4   Priapism 

a)  A 16-year-old boy developed priapism while being treated with venlafaxine (37.5 mg/day, titrated to 15
He had no problem with libido, erection, or ejaculation; however, after ejaculation, his erection persisted f
venlafaxine and experienced only one more episode of priapism, approximately three weeks after discontinuing the

 
3.3.14.B.5   Reduced libido 

a)  Incidence: 1.1% to 8% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375 milligrams/day), the incidence of reduced libido in
(n=1033) was 2% compared to less than 1% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets,
c)  During a dose comparison trial involving 358 patients, the incidence of reduced libido was 1.1% for pla
375 milligrams/day, respectively (Prod Info EFFEXOR(R) oral tablets, 2008). 
d)  The table below provides the incidence rates of decreased libido during clinical trials of extended-rele

 
 
3.3.15   Respiratory Effects 

 
3.3.15.A   Venlafaxine Hydrochloride 

Interstitial pneumonia 

Simple pulmonary eosinophilia 

Yawning 

 
3.3.15.A.1   Interstitial pneumonia 

a)  Two cases of interstitial pneumonia with heart failure have been reported following the use of venlafax
month) in combination with steroid treatment led to a complete recovery in a 21-year-old woman. However, in the other
multiple-organ failure and died despite attempts at treatment (Drent et al, 2003). The possibility of interstitial pneumonia should be considered
progressive dyspnea, cough or chest discomfort. In these cases, prompt medical evaluation is necessary
tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). 

 
3.3.15.A.2   Simple pulmonary eosinophilia 

a)  Acute eosinophilic pneumonia developed in a man treated with venlafaxine for 17 days. On admission
crackles and rales; the oxygen saturation was 89.4%. The white blood cell count was elevated with 32.5% bands and 1%
transbronchial biopsies showed accumulation of eosinophils and neutrophils within alveolar vessels. He received clarithromycin 500 milligrams twice
methylprednisolone 1 gram daily for three days followed by tapering doses of prednisone for four weeks. He
within five days of beginning corticosteroids. All potential infectious causes were excluded with appropriate stains and cultures. This
pneumonia that resolved rapidly after starting corticosteroids (Fleisch et al, 2000). The possibility of eosin
progressive dyspnea, cough or chest discomfort. In these cases, prompt medical evaluation is necessary and
tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). 

Studies 
Percent of females with anorgasmia, 
delayed orgasm, or abnormal orgasm

Venlafaxine ER Placebo

Major depressive disorder * 3% less than 1%

Generalized anxiety disorder (n=1191) 
**

2% 0%

Social anxiety disorder (n=703) *** 5% less than 1%

Panic disorder (n=1090) * 2% less than 1%

Key: ER = extended-release; * = mostly delayed orgasm or anorgasmia; ** = 
includes delayed orgasm, abnormal orgasm and anorgasmia; *** = includes 
abnormal orgasm and anorgasmia

Studies 
Incidence of Decreased Libido

Venlafaxine ER Placebo

Major depressive disorder (n=642) 3% less than 1%

Generalized anxiety disorder (n=1936) 4% 2%

Social anxiety disorder (n=1514) 8% 2%

Panic disorder (n=1663) 4% 2%

Key: ER = extended-release
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3.3.15.A.3   Yawning 

a)  Incidence: 3% to 8% (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
b)  A dose increase of venlafaxine extended release (XR) led to excessive yawning in a patient who was being treated for depression. A 24
or psychiatric disorders, suffered for 8 weeks from dysphoric mood, difficulty in concentration, loss of interest,
depressive disorder and prescribed venlafaxine XR 75 mg/day for 4 weeks. Due to an inadequate response, venlafaxine XR was increased to 150
improved after 2 weeks of the dose increase. Excessive yawning not associated with drowsiness was noted
occurrences of yawning per day, frequently in the morning, that interfered with his normal daily activities and interpersonal
the patient’s request, and the yawning completely disappeared 3 days after the dose decrease with no further recurrence of depressive symptoms. Study
mechanism of excessive yawning was not clear, noradrenergic and dopaminergic mechanisms may play a role in
effect appeared to be dose-dependent (Chen & Lu, 2009). 
c)  During 4- to 8-week placebo-controlled trials of venlafaxine hydrochloride (dose ranging from 75 to 375
was 3% compared to less than 1% in patients receiving placebo (n=609) (Prod Info EFFEXOR(R) oral tablets,
d)  During a dose comparison trial involving 358 patients, the incidence of yawning was 0% for placebo compared to 4.5%, 5.6%, and 8% for immediate
milligrams/day, respectively (Prod Info EFFEXOR(R) oral tablets, 2008). 
e)  The table below provides the incidence rates of yawning during clinical trials of extended-release venlafaxine

 
 
3.3.16   Other 

Venlafaxine 

Venlafaxine Hydrochloride 

 
3.3.16.A   Venlafaxine 

 
3.3.16.A.1   Drug withdrawal 

See Drug Consult reference: WITHDRAWAL SYNDROME OF SELECTIVE SEROTONIN REUPTAKE INHIBITORS
 
3.3.16.B   Venlafaxine Hydrochloride 

Neuroleptic malignant syndrome 

Serotonin syndrome 

Withdrawal sign or symptom 

 
3.3.16.B.1   Neuroleptic malignant syndrome 

a)  Neuroleptic malignant syndrome developed 12 hours after adding venlafaxine 75 mg daily to trifluoper
effects. The patient presented with profound anxiety, malaise, rigidity, tremor, and severe diaphoresis. On
pulse was 163 beats per minute, temperature 38.3 degrees C, and respiratory rate 25 breaths/minute. All laboratory parameters were within
concentration (11,320 international units/L)) and white blood cell count 23.5 x 10(9)/L. Treatment consisted of a single dose of dantrolene 70 mg followed by
hours. Vital signs were normal 24 hours after admission, and trifluoperazine was restarted without problems

 
3.3.16.B.2   Serotonin syndrome 

a)  Serotonin syndrome, including life-threatening cases, or neuroleptic malignant syndrome (NMS)-like reactions have been reported with the use of
serotonin syndrome include mental status changes (eg, agitation, hallucination, coma), autonomic instability
hyperreflexia, incoordination) and/or gastrointestinal symptoms (eg, nausea, vomiting, diarrhea). Severe serotonin syndrome can
rigidity, autonomic instability with possible rapid fluctuation of vital signs, and mental status changes. Serotonin syndrome occurs most commonly with the
including triptans, with drugs that impair metabolism of serotonin, including MAOIs, or with antipsychotics or
2009; Prod Info Effexor(R) oral tablets, 2009). 
b)  Despite compliance with the recommended two week washout period, three patients were diagnosed with
after stopping treatment with phenelzine, a 25-year-old woman started venlafaxine 37.5 mg/day. Following initiation of
legs, shakiness, sweating, tachycardia, tachypnea, fever, and increased blood pressure. The woman was treated in the emergency department with
hours later with no residual problems. A 49-year-old woman also started venlafaxine 14 days after discon
The woman's symptoms subsided 3 hours later without treatment. Fourteen days after terminating phenelzine therapy a
tightness, anxiety, and emesis. Symptoms subsided without medical treatment. Finally, a 29-year-old female started venlafaxine six days

Studies Venlafaxine ER Placebo

Major depressive disorder (n=642) 3% 0%

Generalized anxiety disorder (n=1936) 3% less than 1%

Social anxiety disorder (n=1514) 5% less than 1%

Key: ER = extended-release
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after ingestion of venlafaxine, the woman experienced shakiness, stomach pain, facial flushing, crying, diaphoresis, agitation, muscle tremors, fever, and
successfully treated with cyproheptadine and lorazepam and had no residual problems. A longer waiting period may be
(Diamond et al, 1998b). 
c)  A 44-year-old woman experienced serotonin syndrome after accidentally ingesting two 15 mg phenelz
anxious 30 minutes after ingesting the medications. Forty-five minutes later she experienced lower extremity shaking and
arrival had an elevated blood pressure, heart rate, respiratory rate, and temperature. The patient also experienced agitation, muscle rigidity,
was given 50 grams of charcoal with sorbitol, hydration therapy, benzodiazepines for muscle rigidity, and
woman showed improvements and an additional six days later was discharged from the hospital with no apparent long
d)  A 60-year-old female presented to the emergency department obtunded, tachycardic, hyperthermic, hyperreflexic, diaphoretic, weak, and confused
dose of venlafaxine while on maintenance tranylcypromine therapy. The patient recovered following supportive treatment (Hodgman et al, 1995).

 
3.3.16.B.3   Withdrawal sign or symptom 

a)  Withdrawal symptoms such as agitation, anorexia, anxiety, confusion, impaired coordination and bala
hypomania, insomnia, nausea, nervousness, nightmares, sensory disturbances (including shock-like elec
with abrupt discontinuation or dose reduction of venlafaxine at various doses. The frequency of these effects increased
EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). 
b)  A 45-year-old man and a 36-year-old woman reported electric shock-like sensations of the head short
experienced severe sensations of shock in his head and radiating to his back and arms on two occasions after his
daily to 75 mg at bedtime and 150 mg at bedtime, respectively. The female patient was taking venlafaxine
when trying to stop the medication on several occasions. Her dose was tapered to 37.5 mg three times a
objects in her field of vision) when the medicine was withdrawn. For both patients, the sensations resolved on the sixth day

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info Effexor XR(R) extended-release oral capsules, 2009) (All Trimesters)

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) and there are no controlled studies in women or
available. Drugs should be given only if the potential benefit justifies the potential risk to the fetus. 

2)  Australian Drug Evaluation Committee's (ADEC) Category: B2(Australian Drug Evaluation Committee, 1999) 
a)  Drugs which have been taken by only a limited number of pregnant women and women of childbearing ag
effects on the human fetus having been observed. Studies in animals are inadequate or may be lacking, but a

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Unknown 
4)  Clinical Management 

a)  Due to the lack of adequate, well-controlled studies in pregnant women, it is recommended that venlafaxin
release oral capsules, 2009; Prod Info Effexor(R) oral tablets, 2009; Ferreira et al, 2007). Because adverse serotonergic
the third trimester, the potential risks and benefits of venlafaxine therapy during this time should be taken into account.
trimester (Prod Info Effexor XR(R) extended-release oral capsules, 2009; Prod Info Effexor(R) oral tablets, 2009).

5)  Literature Reports 
a)  Neonates exposed to venlafaxine or other serotonin and norepinephrine reuptake inhibitors (SNRIs) or SS
hospitalizations, respiratory support and tube feeding. These complications can occur immediately upon delivery.
difficulty, vomiting, hypoglycemia, hypotonia, hyperreflexia, tremor, jitteriness, irritability, and constant crying have been reported.
or a drug discontinuation syndrome. In some cases, clinical findings have been consistent with serotonin syndrome (Prod Info Effexor XR(R)
(R) oral tablets, 2009). 
b)  A multicenter, prospective, controlled study comparing the results of pregnant women who called into the M
trimester and who were being treated with venlafaxine (n=150), an SSRI (n=150), or a nonteratogenic drug (n=150) found that
patients taking venlafaxine. Of the 150 patients in the venlafaxine group, all were treated with venlafaxine in the first trimester and 34 of the
pregnancy. Of the patients treated with venlafaxine, 105 patients took 75 mg/day of the immediate-release formulation and 45 patients took 37.5 to 300 mg/day.
(hypospadias and neural tube defect with club foot) reported in the venlafaxine group (1.6%), compared with the
not a significant difference in pregnancy outcomes among the three groups. An increase in spontaneous abortions was found in the
and the nonteratogenic drugs group (7.3%), but it did not reach statistical significance (Einarson et al, 2001). 
c)  Seventy-nine neonates of mothers treated with SSRIs or venlafaxine (n=76) during the third trimester exhibited a higher rate of
mothers (n=90). Treatment included paroxetine 5 to 40 mg (n=46), fluoxetine 10 to 40 mg (n=10), venlafaxine 75 to 150 mg (n=9), citalopram 10 to 30 mg (n=6),
fluvoxamine 50 to 150 mg (n=2) with a mean duration of 32 months for SSRI use. In the treated group, 1 patient
gestational age was reported in exposed infants (38.3 weeks) compared with 39.7 weeks; p less than 0.001). CNS effects were reported in
spasms, hypotonia, irritability, sleep disturbances, apnea/bradycardia and tachypnea. Respiratory effects, including indrawing, apnea/bradycardia,
neonates. Exposed neonates also had a longer median length of hospitalization compared with unexposed in
were hospitalized nearly 4 times longer than unexposed infants (14.5 days vs 3.7 days; p less than 0.001). Effects were
potential risks and benefits in continuing SSRI or venlafaxine treatment during pregnancy on an individual basis (Ferreira et al,
d)  A study of prospectively collected data suggests antenatal use of SSRI antidepressants is associated with QTc
2005, researchers compared 52 neonates exposed to SSRI antidepressants (paroxetine (n=25), citalopram (n=13), fluoxetine (n=12),
antenatal period to 52 matched neonates with no exposure. Prolonged QTc is defined as an interval of greater than 460 milliseconds (msec) (the widely used
pediatric cardiology and neonatology). A pediatric cardiologist, blinded to drug exposure, interpreted all electrocardiograms (ECGs) using standard statistical
markedly prolonged mean QTc intervals in exposed neonates compared to unexposed neonates (mean; 409 +/
longer among exposed neonates (mean; 280 +/- 31 msec vs 261 +/- 25 msec, p less than 0.001). Ten percen
than 460 msec) compared to none of the unexposed neonates. The longest QTc interval observed was 543 msec
e)  Two cases of seizures were reported in neonates born to mothers using venlafaxine during pregnancy. Seizures occurred within 24 hours of birth and were
found in either case. Both children had subsequently normal growth and development at one year follow-up (Pakalapati et al, 2006).
f)  A case report described development of necrotizing enterocolitis in dichorial, diamniotic, twin infants on the sixth day of life following maternal
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throughout pregnancy until delivery. The mother, who experienced uneventful first and second trimesters, was
was diagnosed for which she received azithromycin for 4 days. She received betamethasone 12 g twice in 24 hours
section at 33+2 weeks. Twin A and B weighed 1700 g and 1980 g, respectively, with Apgar scores of 6, 7, and 8 for twin A and 4, 5, and 8
intubated on day 1 of life. Twin A was successfully extubated on day 2. On day 6, signs of necrotizing enterocolitis, abdominal distension, bloody stool, signs of
observed in the infants. Subsequently, oral feeding was withheld and IV amikacin and amoxicillin were given to both. Following antibiotics, feeding was well
continued to deteriorate and underwent surgery on day 10. Bowel necrosis was observed. Therefore, terminal ileum, right
was performed. He underwent a second surgery for stomal stenosis on day 22 of life. At 5 months of age, the stoma was closed. Histological
the remaining transverse colon and the proximal section of the descending colon for which an intestinal anastomosis was created. He was discharged 10 days
2009). 

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk wh
potential risks before prescribing this drug during breastfeeding. 

2)  Clinical Management 
a)  Venlafaxine is excreted in human breast milk. Because of the potential for serious adverse effects in nursing infants, a decision should be made whether to
nursing, taking into consideration the importance of the drug to the mother (Prod Info Effexor XR(R) extended
administered to a nursing woman, the nursing infant should be monitored closely for adverse effects (Ilett et al,

3)  Literature Reports 
a)  A study of 78 breast-feeding mothers treated with antidepressants (3 took venlafaxine at a dose of 162.5 mg/day) found normal weight gain patterns in six
venlafaxine. The mean weights of all infants exposed to antidepressants in the study were 7.26 +/- 0.71 kg for girls and 7.93 +/
normative growth data and remained similar in separate analyses of each antidepressant. However, infants of mothers who relapsed to a major
months or more) despite antidepressant treatment weighed significantly less at 6 months (p=0.002) when com
infants born to mothers who did not relapse to depression. The small venlafaxine sample size, maternal use of other
took psychotropics such as benzodiazepines or tricyclic antidepressants during the study), and absence of a control group limit the application of
b)  A study describing 3 lactating women treated with venlafaxine and their nursing infants found infant mean serum drug concentration to be 10.2% (range 5.3
concentrations for the sum of venlafaxine plus O-desmethylvenlafaxine (ODV). The maternal drug dose was 75 to 225
the mothers. The authors suggest that breast-feeding should generally not be discouraged in mothers treated with SSRI antidepressants
c)  Venlafaxine and its metabolite, O-desmethylvenlafaxine (ODV) were detected in six infant blood samples collected over a 12
venlafaxine dose of 255 mg/day in a study of 6 women taking venlafaxine and their 7 nursing infants (mean age of 7 months).
concentration of 5 mcg/L, while ODV was present in four infants in concentrations ranging from 3 to 38 mcg/mL. Mean milk
2.74 (range 2.3 to 3.2), respectively. Although no adverse effects were noted in the infants, the authors recom
the potential risks and benefits of breast-feeding during venlafaxine therapy (Ilett et al, 2002). 
d)  Detectable levels of the metabolite O-desmethylvenlafaxine (ODV) were reported in three infants exposed to
milk (milk-to-plasma concentration ratio of 4:1 and 3:1, respectively). Total infant exposure was 7.6% of the weight
(Ilett et al, 1998). 

4)  Drug Levels in Breastmilk 
a)  Venlafaxine Hydrochloride 

1)  Parent Drug 
a)  Percent Adult Dose in Breastmilk 

1)  7.6% (Ilett et al, 1998) 
2)  Active Metabolites 

a)  O-desmethylvenlafaxine (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
1)  Milk to Maternal Plasma Ratio 

a)  3.06 +/- 0.08 (Ilett et al, 1998) 
 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

 
3.5.1   Drug-Drug Combinations 

Aceclofenac 

Acemetacin 

Acenocoumarol 

Alclofenac 

Almotriptan 
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Amitriptyline 

Amoxapine 

Amoxicillin 

Anagrelide 

Ancrod 

Anisindione 

Antithrombin III Human 

Aspirin 

Atazanavir 

Benoxaprofen 

Bivalirudin 

Bromfenac 

Bufexamac 

Cannabis 

Carprofen 

Celecoxib 

Cilostazol 

Cimetidine 

Clarithromycin 

Clomipramine 

Clonixin 

Clopidogrel 

Clozapine 

Danaparoid 

Defibrotide 

Dermatan Sulfate 

Desipramine 

Desirudin 
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Desvenlafaxine 

Dexfenfluramine 

Dexketoprofen 

Dextroamphetamine 

Dibenzepin 

Diclofenac 

Dicumarol 

Diflunisal 

Dipyridamole 

Dipyrone 

Dothiepin 

Doxepin 

Droxicam 

Duloxetine 

Entacapone 

Epoprostenol 

Eptifibatide 

Etodolac 

Etofenamate 

Etoricoxib 

Felbinac 

Fenbufen 

Fenfluramine 

Fenoprofen 

Fentiazac 

Floctafenine 

Flufenamic Acid 

Fluoxetine 
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Flurbiprofen 

Fondaparinux 

Frovatriptan 

Furazolidone 

Ginkgo 

Haloperidol 

Heparin 

Ibuprofen 

Iloprost 

Imipramine 

Indinavir 

Indomethacin 

Indoprofen 

Iproniazid 

Isocarboxazid 

Isoxicam 

Itraconazole 

Jujube 

Ketoconazole 

Ketoprofen 

Ketorolac 

Lamifiban 

Lexipafant 

Linezolid 

Lornoxicam 

Meclofenamate 

Mefenamic Acid 

Meloxicam 
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Metoclopramide 

Metoprolol 

Mirtazapine 

Moclobemide 

Morniflumate 

Nabumetone 

Naproxen 

Naratriptan 

Nefazodone 

Nelfinavir 

Nialamide 

Niflumic Acid 

Nimesulide 

Nortriptyline 

Oxaprozin 

Parecoxib 

Pargyline 

Pentosan Polysulfate Sodium 

Phenelzine 

Phenindione 

Phenprocoumon 

Phenylbutazone 

Pirazolac 

Piroxicam 

Pirprofen 

Procarbazine 

Propyphenazone 

Proquazone 
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Protriptyline 

Rasagiline 

Ritonavir 

Rizatriptan 

Rofecoxib 

Saquinavir 

Selegiline 

Sibrafiban 

Sibutramine 

St John's Wort 

Sulfinpyrazone 

Sulindac 

Sulodexide 

Sumatriptan 

Suprofen 

Tapentadol 

Telithromycin 

Tenidap 

Tenoxicam 

Tiaprofenic Acid 

Ticlopidine 

Tirofiban 

Tolmetin 

Toloxatone 

Tramadol 

Tranylcypromine 

Trazodone 

Trifluoperazine 
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Trimipramine 

Valdecoxib 

Vasopressin 

Warfarin 

Xemilofiban 

Zolmitriptan 

Zolpidem 

Zomepirac 

 
3.5.1.A   Aceclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.B   Acemetacin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.C   Acenocoumarol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Case reports and epidemiological studies have shown that use of selective serotonin reuptake inhibitors (SSRIs) and
venlafaxine, is associated with gastrointestinal bleeding. Bleeding events with SSRIs and SNRIs included cases of ecchymoses, hematomas, epistaxis,
have also occurred. Coadministration with warfarin or other anticoagulants may potentiate the risk of bleeding. A population
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased ris
Increases in prothrombin time, partial thromboplastin time, or INR have been reported when venlafaxine was administered to patients
with warfarin or other drugs affecting coagulation should be undertaken with caution. Whenever venlafaxine is initiated or discontinued in patients
coagulation parameters is recommended (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with warfarin or other drugs aff
or discontinued in patients receiving anticoagulants, such as warfarin (Prod Info EFFEXOR XR(R) extended-release
7)  Probable Mechanism: additive adverse events 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoumon) with concomitant selective serotonin
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospita
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of treatment
showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5),
(adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 

 
3.5.1.D   Alclofenac 
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1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.E   Almotriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concomitant use of almotriptan and selective serotonin reuptake inhibitors (SSRI's) has been reported to cause weakness,
Concurrent use of a triptan and an SSRI may result in serotonin syndrome which may be life-threatening. Sym
coordination, fast heart beat, rapid changes in blood pressure, increased body temperature, overreactive reflexes, nausea,
commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different physician. Discuss the risks of serotonin
combination and monitor them closely for symptoms of serotonin syndrome (US Food and Drug Administration, 2006).
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as almotriptan, and an SSRI may result in a life-threatening condition called serotonin syndrome.
used intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these a
monitor closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination).
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Concomitant administration of fluoxetine and almotriptan is well tolerated and fluoxetine has only a modest effect on almotriptan maximum plasma
pharmacokinetics are not significantly affected. A randomized, open-label, two-way crossover study invol
treatments with a minimum 3-week washout between periods: (1) three 20 mg fluoxetine capsules on day 1 to 8 and one dose almotriptan
on day 8 with no treatment on days 1 through 7. Peak almotriptan concentrations were 18% higher follow
This difference was statistically significant (p equal 0.023). Mean almotriptan area under the concentration
treatment groups. Mean half-life was not statistically different between the treatment groups. During fluoxetine
almotriptan may have been increased by fluoxetine. The author concludes that based on the results of this study and the lack of effect of
and fluoxetine can be safely used concomitantly in migraine management (Fleishaker et al, 2001). 

 
3.5.1.F   Amitriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) and adverse effects of both
2)  Summary: Tricyclic antidepressants (TCAs) and venlafaxine have been shown to prolong the QTc interval at the
1982). Even though no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants and other
recommended (Prod Info Elavil(R), 1999). In addition, venlafaxine and tricyclic antidepressants (TCAs) may competitively inhibit each other's
(Perry, 2000; Prod Info Effexor(R) XR, 2003; Ellingrod & Perry, 1994a). Venlafaxine increased the AUC, Cma
increased by 2.5 and 4.5 fold when administered with venlafaxine 37.5 mg and 75 mg every 12 hours, respectively. The
affected (Prod Info venlafaxine extended release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent administra
7)  Probable Mechanism: decreased TCA and venlafaxine metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  When administered with imipramine, the pharmacokinetics of imipramine and the 2-hydroxy metabolit
(AUC), maximum concentration (Cmax), and minimum concentration (Cmin) of desipramine by approximately 35%. The
12 hours) and by 4.5-fold (venlafaxine 75 mg every 12 hours). The clinical significance of this finding is unknown (Prod Info venlafaxine extended

 
3.5.1.G   Amoxapine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) and adverse effects of both
2)  Summary: Tricyclic antidepressants (TCAs) and venlafaxine have been shown to prolong the QTc interval at the
1982). Even though no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants and other
recommended (Prod Info Elavil(R), 1999). In addition, venlafaxine and tricyclic antidepressants (TCAs) may competitively inhibit each other's
(Perry, 2000; Prod Info Effexor(R) XR, 2003; Ellingrod & Perry, 1994a). Venlafaxine increased the AUC, Cma
increased by 2.5 and 4.5 fold when administered with venlafaxine 37.5 mg and 75 mg every 12 hours, respectively. The
affected (Prod Info venlafaxine extended release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent administra
7)  Probable Mechanism: decreased TCA and venlafaxine metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  When administered with imipramine, the pharmacokinetics of imipramine and the 2-hydroxy metabolit
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(AUC), maximum concentration (Cmax), and minimum concentration (Cmin) of desipramine by approximately 35%. The
12 hours) and by 4.5-fold (venlafaxine 75 mg every 12 hours). The clinical significance of this finding is unknown (Prod Info venlafaxine extended

 
3.5.1.H   Amoxicillin 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: A 56-year-old male on venlafaxine experienced serotonin syndrome within 3 hours of taking amoxicillin/clavulanate and had a
amoxicillin/clavulanate and venlafaxine are used concomitantly, monitor closely for symptoms of serotonin syndrome. If serotonin syndrome
supportive care and other therapy as necessary (Boyer & Shannon, 2005). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with coadministration of amoxicillin/clav
amoxicillin/clavulanate and venlafaxine are used concomitantly, monitor closely for symptoms of serotonin syndrome
rigidity, clonus, peripheral hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, mydriasis, diaphoresis,
changes (including agitation and delirium). Serotonin syndrome can be life-threatening. If serotonin syndrome develops, discontinue the
therapy as necessary (Boyer & Shannon, 2005). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A 56-year-old male on venlafaxine experienced serotonin syndrome within 3 hours of taking amoxicillin/clavulanate and had a positive
mg twice daily for 10 months for depression. He experienced tingling in the tip of his tongue, intense paraesthesia in the
uncontrollable shivering and tremor, agitation, and he was frightened but not confused 2 hours after taking the first dose of
symptoms resolved after 6 hours and then he slept a further 8 hours. No further amoxicillin/clavulanate doses were administered. Two months later
same symptoms after the first dose. The patient continued on venlafaxine without further episodes. His m
without any events (Connor, 2003). 

 
3.5.1.I   Anagrelide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case reports and epidemiological studies have
(SSRIs) and serotonin-norephinephrine reuptake inhibitors (SNRIs), including venlafaxine, is associated with gastrointestinal bleeding. Bleeding events
ecchymoses, hematomas, epistaxis, and petechiae; life-threatening hemorrhages have also occurred. Coadm
the risk of bleeding (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with antiplatelet agents. Closely
patients receiving antiplatelet agents concomitantly (Prod Info EFFEXOR XR(R) extended-release oral capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.J   Ancrod 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Case reports and epidemiological studies have shown that use of selective serotonin reuptake inhibitors (SSRIs) and
venlafaxine, is associated with gastrointestinal bleeding. Bleeding events with SSRIs and SNRIs included cases of ecchymoses, hematomas, epistaxis,
have also occurred. Coadministration with warfarin or other anticoagulants may potentiate the risk of bleeding. A population
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased ris
Increases in prothrombin time, partial thromboplastin time, or INR have been reported when venlafaxine was administered to patients
with warfarin or other drugs affecting coagulation should be undertaken with caution. Whenever venlafaxine is initiated or discontinued in patients
coagulation parameters is recommended (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with warfarin or other drugs aff
or discontinued in patients receiving anticoagulants, such as warfarin (Prod Info EFFEXOR XR(R) extended-release
7)  Probable Mechanism: additive adverse events 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoumon) with concomitant selective serotonin
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospita
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of treatment
showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5),
(adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 

 
3.5.1.K   Anisindione 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Case reports and epidemiological studies have shown that use of selective serotonin reuptake inhibitors (SSRIs) and
venlafaxine, is associated with gastrointestinal bleeding. Bleeding events with SSRIs and SNRIs included cases of ecchymoses, hematomas, epistaxis,
have also occurred. Coadministration with warfarin or other anticoagulants may potentiate the risk of bleeding. A population
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased ris
Increases in prothrombin time, partial thromboplastin time, or INR have been reported when venlafaxine was administered to patients
with warfarin or other drugs affecting coagulation should be undertaken with caution. Whenever venlafaxine is initiated or discontinued in patients

Page 35 of 99MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.10, page 35

Case 3:09-cv-00080-TMB     Document 78-22      Filed 03/24/2010     Page 133 of 197



coagulation parameters is recommended (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with warfarin or other drugs aff
or discontinued in patients receiving anticoagulants, such as warfarin (Prod Info EFFEXOR XR(R) extended-release
7)  Probable Mechanism: additive adverse events 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoumon) with concomitant selective serotonin
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospita
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of treatment
showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5),
(adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 

 
3.5.1.L   Antithrombin III Human 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Case reports and epidemiological studies have shown that use of selective serotonin reuptake inhibitors (SSRIs) and
venlafaxine, is associated with gastrointestinal bleeding. Bleeding events with SSRIs and SNRIs included cases of ecchymoses, hematomas, epistaxis,
have also occurred. Coadministration with warfarin or other anticoagulants may potentiate the risk of bleeding. A population
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased ris
Increases in prothrombin time, partial thromboplastin time, or INR have been reported when venlafaxine was administered to patients
with warfarin or other drugs affecting coagulation should be undertaken with caution. Whenever venlafaxine is initiated or discontinued in patients
coagulation parameters is recommended (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with warfarin or other drugs aff
or discontinued in patients receiving anticoagulants, such as warfarin (Prod Info EFFEXOR XR(R) extended-release
7)  Probable Mechanism: additive adverse events 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoumon) with concomitant selective serotonin
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospita
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of treatment
showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5),
(adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 

 
3.5.1.M   Aspirin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case reports and epidemiological studies have
(SSRIs) and serotonin-norephinephrine reuptake inhibitors (SNRIs), including venlafaxine, is associated with gastrointestinal bleeding. Bleeding events
ecchymoses, hematomas, epistaxis, and petechiae; life-threatening hemorrhages have also occurred. Coadm
the risk of bleeding (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with antiplatelet agents. Closely
patients receiving antiplatelet agents concomitantly (Prod Info EFFEXOR XR(R) extended-release oral capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.N   Atazanavir 

1)  Interaction Effect: increased plasma concentrations of venlafaxine 
2)  Summary: Caution is advised if a CYP3A4 inhibitor is administered with venlafaxine due to the possible increase in plasma concentration
(Prod Info venlafaxine extended release oral tablets, 2008). Patients should be monitored for venlafaxine toxicity.
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients should be monitored for signs of venlafaxine toxicity such as nausea, drows
7)  Probable Mechanism: decreased venlafaxine clearance 
8)  Literature Reports 

a)  Caution is warranted with the concurrent use of CYP3A4 inhibitors, such as atazanavir, and venlafaxine due to possible increases in plasma
desvenlafaxine (ODV) (Prod Info venlafaxine extended release oral tablets, 2008). 

 
3.5.1.O   Benoxaprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
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4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.P   Bivalirudin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Case reports and epidemiological studies have shown that use of selective serotonin reuptake inhibitors (SSRIs) and
venlafaxine, is associated with gastrointestinal bleeding. Bleeding events with SSRIs and SNRIs included cases of ecchymoses, hematomas, epistaxis,
have also occurred. Coadministration with warfarin or other anticoagulants may potentiate the risk of bleeding. A population
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased ris
Increases in prothrombin time, partial thromboplastin time, or INR have been reported when venlafaxine was administered to patients
with warfarin or other drugs affecting coagulation should be undertaken with caution. Whenever venlafaxine is initiated or discontinued in patients
coagulation parameters is recommended (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with warfarin or other drugs aff
or discontinued in patients receiving anticoagulants, such as warfarin (Prod Info EFFEXOR XR(R) extended-release
7)  Probable Mechanism: additive adverse events 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoumon) with concomitant selective serotonin
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospita
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of treatment
showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5),
(adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 

 
3.5.1.Q   Bromfenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.R   Bufexamac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.S   Cannabis 

1)  Interaction Effect: manic symptoms 
2)  Summary: One case of mania following use of marijuana with fluoxetine therapy has been reported (Stoll e
symptoms could have resulted from the fluoxetine or marijuana alone. Caution is advised for patients using marijuana and
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution patients taking selective serotonin reuptake inhibitors to avoid concomitant use of marijuana.
7)  Probable Mechanism: additive serotonergic stimulation 
8)  Literature Reports 

a)  A 21-year-old female presented with mania, agitation, and grandiose delusions following use of mariju
reported smoking 2 "joints" during a 36-hour period. Over the next 24 hours, she developed increased energy,
perphenazine were given for agitation and excitement which gradually resolved over 4 days. She remained hospitalized for 36 days. Fluoxetine 20
prior to discharge. One week after discharge, she discontinued fluoxetine due to insomnia and feeling "hy
rapid switch to mania after smoking marijuana with fluoxetine, the manic symptoms were associated with the concomitant use of
from either fluoxetine or marijuana alone (Stoll et al, 1991).  
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3.5.1.T   Carprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.U   Celecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.V   Cilostazol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case reports and epidemiological studies have
(SSRIs) and serotonin-norephinephrine reuptake inhibitors (SNRIs), including venlafaxine, is associated with gastrointestinal bleeding. Bleeding events
ecchymoses, hematomas, epistaxis, and petechiae; life-threatening hemorrhages have also occurred. Coadm
the risk of bleeding (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with antiplatelet agents. Closely
patients receiving antiplatelet agents concomitantly (Prod Info EFFEXOR XR(R) extended-release oral capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.W   Cimetidine 

1)  Interaction Effect: an increased risk of venlafaxine toxicity (nausea, drowsiness, dizziness, ejaculatory disturbances)
2)  Summary: Concurrent administration of cimetidine and venlafaxine (both at steady state) resulted in a 43% reduction in the oral clearance of venlafaxine
concentration of venlafaxine (Prod Info venlafaxine extended release oral tablets, 2008). The major metabolite, O
amounts in the circulation than the parent drug. Because of this, it is unlikely that a clinically significant interaction
in patients with preexisting hepatic or renal dysfunction (Troy et al, 1998a). Therefore, caution is advised when cimetidine and
hepatic or renal function (Prod Info venlafaxine extended release oral tablets, 2008). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of cimetidine and venlafaxine may result in decreased venlafaxine
as nausea, drowsiness, and dizziness; a decrease in dosage may be required with concomitant therapy. An alternative H
such as ranitidine or famotidine, may be an alternative. 
7)  Probable Mechanism: decreased venlafaxine clearance 
8)  Literature Reports 

a)  Eighteen healthy volunteers received venlafaxine 50 mg three times daily for five days alone and in co
pharmacokinetics of venlafaxine. Venlafaxine has pharmacologic activity, and the metabolite O-desmethy
cimetidine was coadministered, the average steady-state concentration of venlafaxine increased from a mean of 105
desmethylvenlafaxine did not change in the presence of cimetidine (388 ng/mL vs. 387 ng/mL). Therefore, the sum of the plasma concentrations of
increased by an average of 13%. This increase is not expected to produce clinically significant alterations
(Troy et al, 1998). 

 
3.5.1.X   Clarithromycin 

1)  Interaction Effect: increased plasma concentrations of venlafaxine 
2)  Summary: Caution is advised if a CYP3A4 inhibitor is administered with venlafaxine, due to the possible increase in plasma concentration
(Prod Info venlafaxine extended release oral tablets, 2008). Patients should be monitored for venlafaxine toxicity.
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients should be monitored for signs of venlafaxine toxicity such as nausea, drows

Page 38 of 99MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.10, page 38

Case 3:09-cv-00080-TMB     Document 78-22      Filed 03/24/2010     Page 136 of 197



7)  Probable Mechanism: decreased venlafaxine clearance 
8)  Literature Reports 

a)  Caution is warranted with the concurrent use of CYP3A4 inhibitors, such as clarithromycin, and venlafaxine due to possible increases in plasma
desvenlafaxine (ODV) (Prod Info venlafaxine extended release oral tablets, 2008). 

 
3.5.1.Y   Clomipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) and adverse effects of both
2)  Summary: Tricyclic antidepressants (TCAs) and venlafaxine have been shown to prolong the QTc interval at the
1982). Even though no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants and other
recommended (Prod Info Elavil(R), 1999). In addition, venlafaxine and tricyclic antidepressants (TCAs) may competitively inhibit each other's
(Perry, 2000; Prod Info Effexor(R) XR, 2003; Ellingrod & Perry, 1994a). Venlafaxine increased the AUC, Cma
increased by 2.5 and 4.5 fold when administered with venlafaxine 37.5 mg and 75 mg every 12 hours, respectively. The
affected (Prod Info venlafaxine extended release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent administra
7)  Probable Mechanism: decreased TCA and venlafaxine metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  When administered with imipramine, the pharmacokinetics of imipramine and the 2-hydroxy metabolit
(AUC), maximum concentration (Cmax), and minimum concentration (Cmin) of desipramine by approximately 35%. The
12 hours) and by 4.5-fold (venlafaxine 75 mg every 12 hours). The clinical significance of this finding is unknown (Prod Info venlafaxine extended

 
3.5.1.Z   Clonixin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.AA   Clopidogrel 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case reports and epidemiological studies have
(SSRIs) and serotonin-norephinephrine reuptake inhibitors (SNRIs), including venlafaxine, is associated with gastrointestinal bleeding. Bleeding events
ecchymoses, hematomas, epistaxis, and petechiae; life-threatening hemorrhages have also occurred. Coadm
the risk of bleeding (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with antiplatelet agents. Closely
patients receiving antiplatelet agents concomitantly (Prod Info EFFEXOR XR(R) extended-release oral capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.AB   Clozapine 

1)  Interaction Effect: increased serum concentrations of clozapine and venlafaxine 
2)  Summary: Coadministration of clozapine with other drugs that are metabolized by cytochrome P450 2D6, s
The hepatic P450IID6 isoenzyme is apparently involved with clozapine metabolism. Venlafaxine is a weak inhibitor of this
(Prod Info Effexor(R) XR, 1999c; Ellingrod & Perry, 1994b). With clozapine-venlafaxine coadministration, both agents may competitively
concentrations of both. Controlled studies are needed to validate these expectations and to document the clinical impact.
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients receiving concurrent clozapine and venlafaxine for signs of clozapine toxicity (dizziness, sedation,
venlafaxine toxicity (somnolence). Doses of either or both medications may need to be reduced. 
7)  Probable Mechanism: decreased clozapine and venlafaxine metabolism 

 
3.5.1.AC   Danaparoid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Case reports and epidemiological studies have shown that use of selective serotonin reuptake inhibitors (SSRIs) and
venlafaxine, is associated with gastrointestinal bleeding. Bleeding events with SSRIs and SNRIs included cases of ecchymoses, hematomas, epistaxis,
have also occurred. Coadministration with warfarin or other anticoagulants may potentiate the risk of bleeding. A population
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased ris
Increases in prothrombin time, partial thromboplastin time, or INR have been reported when venlafaxine was administered to patients
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with warfarin or other drugs affecting coagulation should be undertaken with caution. Whenever venlafaxine is initiated or discontinued in patients
coagulation parameters is recommended (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with warfarin or other drugs aff
or discontinued in patients receiving anticoagulants, such as warfarin (Prod Info EFFEXOR XR(R) extended-release
7)  Probable Mechanism: additive adverse events 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoumon) with concomitant selective serotonin
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospita
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of treatment
showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5),
(adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 

 
3.5.1.AD   Defibrotide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Case reports and epidemiological studies have shown that use of selective serotonin reuptake inhibitors (SSRIs) and
venlafaxine, is associated with gastrointestinal bleeding. Bleeding events with SSRIs and SNRIs included cases of ecchymoses, hematomas, epistaxis,
have also occurred. Coadministration with warfarin or other anticoagulants may potentiate the risk of bleeding. A population
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased ris
Increases in prothrombin time, partial thromboplastin time, or INR have been reported when venlafaxine was administered to patients
with warfarin or other drugs affecting coagulation should be undertaken with caution. Whenever venlafaxine is initiated or discontinued in patients
coagulation parameters is recommended (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with warfarin or other drugs aff
or discontinued in patients receiving anticoagulants, such as warfarin (Prod Info EFFEXOR XR(R) extended-release
7)  Probable Mechanism: additive adverse events 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoumon) with concomitant selective serotonin
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospita
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of treatment
showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5),
(adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 

 
3.5.1.AE   Dermatan Sulfate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Case reports and epidemiological studies have shown that use of selective serotonin reuptake inhibitors (SSRIs) and
venlafaxine, is associated with gastrointestinal bleeding. Bleeding events with SSRIs and SNRIs included cases of ecchymoses, hematomas, epistaxis,
have also occurred. Coadministration with warfarin or other anticoagulants may potentiate the risk of bleeding. A population
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased ris
Increases in prothrombin time, partial thromboplastin time, or INR have been reported when venlafaxine was administered to patients
with warfarin or other drugs affecting coagulation should be undertaken with caution. Whenever venlafaxine is initiated or discontinued in patients
coagulation parameters is recommended (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with warfarin or other drugs aff
or discontinued in patients receiving anticoagulants, such as warfarin (Prod Info EFFEXOR XR(R) extended-release
7)  Probable Mechanism: additive adverse events 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoumon) with concomitant selective serotonin
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospita
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of treatment
showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5),
(adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 

 
3.5.1.AF   Desipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) and adverse effects of both
2)  Summary: Tricyclic antidepressants (TCAs) and venlafaxine have been shown to prolong the QTc interval at the
1982). Even though no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants and other
recommended (Prod Info Elavil(R), 1999). In addition, venlafaxine and tricyclic antidepressants (TCAs) may competitively inhibit each other's
(Perry, 2000; Prod Info Effexor(R) XR, 2003; Ellingrod & Perry, 1994a). Venlafaxine increased the AUC, Cma
increased by 2.5 and 4.5 fold when administered with venlafaxine 37.5 mg and 75 mg every 12 hours, respectively. The
affected (Prod Info venlafaxine extended release oral tablets, 2008). 
3)  Severity: major 
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4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent administra
7)  Probable Mechanism: decreased TCA and venlafaxine metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  When administered with imipramine, the pharmacokinetics of imipramine and the 2-hydroxy metabolit
(AUC), maximum concentration (Cmax), and minimum concentration (Cmin) of desipramine by approximately 35%. The
12 hours) and by 4.5-fold (venlafaxine 75 mg every 12 hours). The clinical significance of this finding is unknown (Prod Info venlafaxine extended

 
3.5.1.AG   Desirudin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Case reports and epidemiological studies have shown that use of selective serotonin reuptake inhibitors (SSRIs) and
venlafaxine, is associated with gastrointestinal bleeding. Bleeding events with SSRIs and SNRIs included cases of ecchymoses, hematomas, epistaxis,
have also occurred. Coadministration with warfarin or other anticoagulants may potentiate the risk of bleeding. A population
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased ris
Increases in prothrombin time, partial thromboplastin time, or INR have been reported when venlafaxine was administered to patients
with warfarin or other drugs affecting coagulation should be undertaken with caution. Whenever venlafaxine is initiated or discontinued in patients
coagulation parameters is recommended (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with warfarin or other drugs aff
or discontinued in patients receiving anticoagulants, such as warfarin (Prod Info EFFEXOR XR(R) extended-release
7)  Probable Mechanism: additive adverse events 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoumon) with concomitant selective serotonin
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospita
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of treatment
showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5),
(adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 

 
3.5.1.AH   Desvenlafaxine 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
2)  Summary: Desvenlafaxine is the major active metabolite of venlafaxine, and these agents should not be used together. In addition, both desvenlafaxine and
norepinephrine reuptake inhibitors, and their concomitant use may result in serotonin syndrome, which may be life
hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, increased body temperature, overreactive
extended-release tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of of desvenlafaxine and venlafaxine should be avoided, as desve
and norepinephrine reuptake inhibitors, and concomitant use increases the risk of serotonin syndrome (Prod Info
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.AI   Dexfenfluramine 

1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Dexfenfluramine is a nonspecific serotonin agonist that both enhances the release of serotonin
selective serotonin reuptake inhibitor, such as venlafaxine, has the potential to cause serotonin syndrome (Schenck & Mahowald,
characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. Serious, even fatal,
(Sternbach, 1991k). Dexfenfluramine should not be used in combination with venlafaxine (Prod Info Redux(R),
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of dexfenfluramine and venlafaxine may result in an additive increase
syndrome (hypertension, hyperthermia, myoclonus, mental status changes). Dexfenfluramine should not be used in combination with
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.AJ   Dexketoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 
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3.5.1.AK   Dextroamphetamine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Two weeks of concurrent use of dextroamphetamine and venlafaxine resulted in symptoms of serotonin syndrome in a 32
venlafaxine are used concomitantly, monitor closely for symptoms of serotonin syndrome. Serotonin syndrome can be life
agents and provide supportive care and other therapy as necessary (Boyer & Shannon, 2005). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with coadministration of dextroamphetamine
concomitantly, monitor closely for symptoms of serotonin syndrome such as neuromuscular abnormalities (including hyper
shivering), autonomic hyperactivity (including tachycardia, mydriasis, diaphoresis, the presence of bowel sounds, and diarrhea), and mental status changes
Serotonin syndrome can be life-threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive care and other therapy as
7)  Probable Mechanism: additive pharmacologic effects 
8)  Literature Reports 

a)  A 32-year-old male on dextroamphetamine experienced serotonin syndrome approximately 2 weeks a
attention deficit hyperactivity disorder. He started 75 mg a day of venlafaxine for 1 week then the dose was increased to 150 mg daily.
experienced marked agitation, anxiety, shivering, and tremor. On admission he was alert and oriented. H
per minute, blood pressure was 142/93 mmHg, and temperature was 37.3 degrees Celsius. No nystagmus or ocular clonus
generalized hypertonia, hyperreflexia, inducible ankle clonus, frequent myoclonic jerking, and unilateral-tonic spasm of his orbicularis oris muscle. No
sinus tachycardia with a baseline tremor. Dextroamphetamine and venlafaxine were discontinued and cy
and he was discharged the following morning. Dextroamphetamine was restarted 3 days later. Four days later citalopram
symptoms as he did with dextroamphetamine and venlafaxine. Agitation, nausea, diarrhea, and teeth clenching were still present 3 days after citalopram
cyproheptadine were given and within 2 days he was asymptomatic (Prior et al, 2002). 

 
3.5.1.AL   Dibenzepin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) and adverse effects of both
2)  Summary: Tricyclic antidepressants (TCAs) and venlafaxine have been shown to prolong the QTc interval at the
1982). Even though no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants and other
recommended (Prod Info Elavil(R), 1999). In addition, venlafaxine and tricyclic antidepressants (TCAs) may competitively inhibit each other's
(Perry, 2000; Prod Info Effexor(R) XR, 2003; Ellingrod & Perry, 1994a). Venlafaxine increased the AUC, Cma
increased by 2.5 and 4.5 fold when administered with venlafaxine 37.5 mg and 75 mg every 12 hours, respectively. The
affected (Prod Info venlafaxine extended release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent administra
7)  Probable Mechanism: decreased TCA and venlafaxine metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  When administered with imipramine, the pharmacokinetics of imipramine and the 2-hydroxy metabolit
(AUC), maximum concentration (Cmax), and minimum concentration (Cmin) of desipramine by approximately 35%. The
12 hours) and by 4.5-fold (venlafaxine 75 mg every 12 hours). The clinical significance of this finding is unknown (Prod Info venlafaxine extended

 
3.5.1.AM   Diclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.AN   Dicumarol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Case reports and epidemiological studies have shown that use of selective serotonin reuptake inhibitors (SSRIs) and
venlafaxine, is associated with gastrointestinal bleeding. Bleeding events with SSRIs and SNRIs included cases of ecchymoses, hematomas, epistaxis,
have also occurred. Coadministration with warfarin or other anticoagulants may potentiate the risk of bleeding. A population
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased ris
Increases in prothrombin time, partial thromboplastin time, or INR have been reported when venlafaxine was administered to patients
with warfarin or other drugs affecting coagulation should be undertaken with caution. Whenever venlafaxine is initiated or discontinued in patients
coagulation parameters is recommended (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with warfarin or other drugs aff
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or discontinued in patients receiving anticoagulants, such as warfarin (Prod Info EFFEXOR XR(R) extended-release
7)  Probable Mechanism: additive adverse events 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoumon) with concomitant selective serotonin
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospita
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of treatment
showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5),
(adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 

 
3.5.1.AO   Diflunisal 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.AP   Dipyridamole 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case reports and epidemiological studies have
(SSRIs) and serotonin-norephinephrine reuptake inhibitors (SNRIs), including venlafaxine, is associated with gastrointestinal bleeding. Bleeding events
ecchymoses, hematomas, epistaxis, and petechiae; life-threatening hemorrhages have also occurred. Coadm
the risk of bleeding (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with antiplatelet agents. Closely
patients receiving antiplatelet agents concomitantly (Prod Info EFFEXOR XR(R) extended-release oral capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.AQ   Dipyrone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.AR   Dothiepin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) and adverse effects of both
2)  Summary: Tricyclic antidepressants (TCAs) and venlafaxine have been shown to prolong the QTc interval at the
1982). Even though no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants and other
recommended (Prod Info Elavil(R), 1999). In addition, venlafaxine and tricyclic antidepressants (TCAs) may competitively inhibit each other's
(Perry, 2000; Prod Info Effexor(R) XR, 2003; Ellingrod & Perry, 1994a). Venlafaxine increased the AUC, Cma
increased by 2.5 and 4.5 fold when administered with venlafaxine 37.5 mg and 75 mg every 12 hours, respectively. The
affected (Prod Info venlafaxine extended release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent administra
7)  Probable Mechanism: decreased TCA and venlafaxine metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  When administered with imipramine, the pharmacokinetics of imipramine and the 2-hydroxy metabolit
(AUC), maximum concentration (Cmax), and minimum concentration (Cmin) of desipramine by approximately 35%. The
12 hours) and by 4.5-fold (venlafaxine 75 mg every 12 hours). The clinical significance of this finding is unknown (Prod Info venlafaxine extended

 
3.5.1.AS   Doxepin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) and adverse effects of both
2)  Summary: Tricyclic antidepressants (TCAs) and venlafaxine have been shown to prolong the QTc interval at the
1982). Even though no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants and other
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recommended (Prod Info Elavil(R), 1999). In addition, venlafaxine and tricyclic antidepressants (TCAs) may competitively inhibit each other's
(Perry, 2000; Prod Info Effexor(R) XR, 2003; Ellingrod & Perry, 1994a). Venlafaxine increased the AUC, Cma
increased by 2.5 and 4.5 fold when administered with venlafaxine 37.5 mg and 75 mg every 12 hours, respectively. The
affected (Prod Info venlafaxine extended release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent administra
7)  Probable Mechanism: decreased TCA and venlafaxine metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  When administered with imipramine, the pharmacokinetics of imipramine and the 2-hydroxy metabolit
(AUC), maximum concentration (Cmax), and minimum concentration (Cmin) of desipramine by approximately 35%. The
12 hours) and by 4.5-fold (venlafaxine 75 mg every 12 hours). The clinical significance of this finding is unknown (Prod Info venlafaxine extended

 
3.5.1.AT   Droxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.AU   Duloxetine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor. The concomitant use of duloxetine with venlafaxine,
inhibitor, is not recommended due to the potential for serotonin syndrome (Prod Info CYMBALTA(R) delayed-
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concomitant use of duloxetine and venlafaxine is not recommended due to the 
release oral capsules, 2008). 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.AV   Entacapone 

1)  Interaction Effect: an increased risk of tachycardia, hypertension, and arrhythmias 
2)  Summary: Entacapone is an inhibitor of catechol-o-methyltransferase (COMT), and inhibits the metabolism
inhibitor; the concurrent administration of entacapone and venlafaxine may theoretically provoke a supratherapeutic
cardiovascular adverse events (Prod Info Comtan(R), 2000; Prod Info Comtan(R), 2004). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of entacapone with venlafaxine is not recommended. Caution should be exercised if coadministration of these two
be monitored for excessively increased heart rate, increased blood pressure, and cardiac arrhythmias. 
7)  Probable Mechanism: augmented inhibition of norepinephrine metabolism and clearance 

 
3.5.1.AW   Epoprostenol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case reports and epidemiological studies have
(SSRIs) and serotonin-norephinephrine reuptake inhibitors (SNRIs), including venlafaxine, is associated with gastrointestinal bleeding. Bleeding events
ecchymoses, hematomas, epistaxis, and petechiae; life-threatening hemorrhages have also occurred. Coadm
the risk of bleeding (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with antiplatelet agents. Closely
patients receiving antiplatelet agents concomitantly (Prod Info EFFEXOR XR(R) extended-release oral capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.AX   Eptifibatide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case reports and epidemiological studies have
(SSRIs) and serotonin-norephinephrine reuptake inhibitors (SNRIs), including venlafaxine, is associated with gastrointestinal bleeding. Bleeding events
ecchymoses, hematomas, epistaxis, and petechiae; life-threatening hemorrhages have also occurred. Coadm
the risk of bleeding (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a). 
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3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with antiplatelet agents. Closely
patients receiving antiplatelet agents concomitantly (Prod Info EFFEXOR XR(R) extended-release oral capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.AY   Etodolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.AZ   Etofenamate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.BA   Etoricoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.BB   Felbinac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.BC   Fenbufen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.BD   Fenfluramine 
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1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Fenfluramine is a nonspecific serotonin agonist that both enhances the release of serotonin and
serotonin reuptake inhibitor, such as venlafaxine, has the potential to cause serotonin syndrome (Schenck & Mahowald, 1996).
symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. Serious, even fatal, reactions have
more data are available, fenfluramine should not be used in combination with venlafaxine. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of fenfluramine and venlafaxine may result in an additive increase in serotonin levels in the central nervous system,
(hypertension, hyperthermia, myoclonus, mental status changes). Fenfluramine should not be used in combin
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.BE   Fenoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.BF   Fentiazac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.BG   Floctafenine 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.BH   Flufenamic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.BI   Fluoxetine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) and an increased risk of serotonin syndrome
mental status changes) 
2)  Summary: Venlafaxine and fluoxetine have been shown to prolong the QTc interval at the recommended therapeutic
though no formal drug interaction studies have been done, the coadministration of drugs known to prolong the QTc interval is not
fluoxetine may result in serotonin syndrome (Chan et al, 1998a). 
3)  Severity: major 
4)  Onset: rapid 
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5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of venlafaxine and fluoxetine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation; additive serotonergic effect 

 
3.5.1.BJ   Flurbiprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.BK   Fondaparinux 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Case reports and epidemiological studies have shown that use of selective serotonin reuptake inhibitors (SSRIs) and
venlafaxine, is associated with gastrointestinal bleeding. Bleeding events with SSRIs and SNRIs included cases of ecchymoses, hematomas, epistaxis,
have also occurred. Coadministration with warfarin or other anticoagulants may potentiate the risk of bleeding. A population
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased ris
Increases in prothrombin time, partial thromboplastin time, or INR have been reported when venlafaxine was administered to patients
with warfarin or other drugs affecting coagulation should be undertaken with caution. Whenever venlafaxine is initiated or discontinued in patients
coagulation parameters is recommended (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with warfarin or other drugs aff
or discontinued in patients receiving anticoagulants, such as warfarin (Prod Info EFFEXOR XR(R) extended-release
7)  Probable Mechanism: additive adverse events 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoumon) with concomitant selective serotonin
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospita
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of treatment
showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5),
(adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 

 
3.5.1.BL   Frovatriptan 

1)  Interaction Effect: increased risk of serotonin syndrome 
2)  Summary: A life-threatening condition known as serotonin syndrome may occur when triptans, such as frovatriptan, are used in combination
(SNRI), such as venlafaxine. Symptoms of serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in
temperature, overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be aware that triptans may be
prescribed by a different physician. Discuss the risks of serotonin syndrome with patients who are prescribed this combination and monitor
and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as frovatriptan, and an SNRI, such as venlafaxine, may result in a life
triptans may be commonly used intermittently and that either the triptan or the SNRI may be prescribed by a d
syndrome with the patient and monitor closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia,
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.BM   Furazolidone 

1)  Interaction Effect: weakness, hyperreflexia, and incoordination 
2)  Summary: Although not its primary mechanism of action, furazolidone has monoamine oxidase inhibitor activity. Cases of serious
receiving selective serotonin reuptake inhibitors (SSRI) in combination with monoamine oxidase inhibitors (MAOIs). Hyperthermia, rigidity, myoclonus,
fluctuations of vital signs, and mental status changes that include extreme agitation progressing to delirium an
SSRI, or within a minimum of 14 days of discontinuing therapy with a MAOI (Prod Info Furoxone(R), 1999). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If concurrent therapy with furazolidone and a selective serotonin reuptake inhibitor (
excess (mental status changes, diaphoresis, fever, weakness, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.BN   Ginkgo 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
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2)  Summary: The addition of Ginkgo biloba and/or St. John's Wort to therapy with buspirone and fluoxetine may have precipitated a hypomanic episode in a
is unclear if Ginkgo or St. John's Wort, the combination of both, or other patient factors, contributed to the effect. Theoretically, Ginkgo may increase the risk of
selective serotonin reuptake inhibitors (SSRIs). Caution is advised, especially when ginkgo is taken to counteract
(Sloley et al, 2000; White et al, 1996), and has demonstrated serotonergic activity in animals (Ramassamy et al, 1992) which might
with SSRIs. The potential MAO inhibitory activity of ginkgo is questionable. A human study did not show MAO inhibition in the brain following oral
extract inhibited MAO-A/MAO-B in the rat brain in vitro (Sloley et al, 2000; White et al, 1996) and MAO-B in human platelets in vitro (White et al, 1996). No
following oral consumption (Porsolt et al, 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients closely for symptoms of serotonin syndrome if ginkgo is combined with selective serotonin reuptake inhibitors
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  A 42-year-old female experienced symptoms consistent with a mixed hypomanic episode following co
symptoms resolved following discontinuation of Ginkgo and St. John's Wort. The patient was being treated for depression following a
twice daily and buspirone 15 mg twice daily. Several weeks prior to presentation, buspirone was increased to 20 mg twice daily for persistent anxiety and
melatonin, and St. John's Wort in unspecified doses. Melatonin was considered unlikely to have contributed
since they may potentiate antidepressants, and considering the temporal relationship between the use of the herbs and onset of
symptoms. However, the brain injury was considered a possible contributor (Spinella & Eaton, 2002).  

 
3.5.1.BO   Haloperidol 

1)  Interaction Effect: increased haloperidol serum concentrations and an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac
2)  Summary: Venlafaxine may inhibit haloperidol metabolism (Prod Info Effexor(R) XR, 2003c). Haloperidol is
Prod Info Haldol(R), 2001). Venlafaxine has been shown to prolong the QTc interval at the recommended therapeutic dose (Prod Info
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of haloperidol and venlafaxine is not recommended. 
7)  Probable Mechanism: decreased haloperidol metabolism; theoretical additive effect on QT prolongation 
8)  Literature Reports 

a)  Under steady-state conditions, venlafaxine 150 mg daily decreased the total oral clearance of a single
in the haloperidol area under the concentration-time curve (AUC). The haloperidol maximum concentration
elimination half-life of haloperidol was not affected. The mechanism behind this interaction is not known (Prod Info Effexor(R) XR, 2003b).
b)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) associated with
ventricular fibrillation, asystole, and death have been reported. The risk of TdP appears to be greater with intravenous haloperidol, but has
increases with doses greater than 35 milligrams (mg) over 24 hours, although TdP has been associated w
haloperidol-induced TdP, screen patients for a history of dilated cardiomyopathy or alcohol abuse, testing for hypothyroidism
throughout therapy, and monitoring potassium, magnesium, and calcium. In patients with a baseline QTc greater than 450 milliseconds (msec), haloperidol
alternative agent should be used. Discontinue haloperidol if the QTc increases more than 25% from baseline
2003).  

 
3.5.1.BP   Heparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Case reports and epidemiological studies have shown that use of selective serotonin reuptake inhibitors (SSRIs) and
venlafaxine, is associated with gastrointestinal bleeding. Bleeding events with SSRIs and SNRIs included cases of ecchymoses, hematomas, epistaxis,
have also occurred. Coadministration with warfarin or other anticoagulants may potentiate the risk of bleeding. A population
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased ris
Increases in prothrombin time, partial thromboplastin time, or INR have been reported when venlafaxine was administered to patients
with warfarin or other drugs affecting coagulation should be undertaken with caution. Whenever venlafaxine is initiated or discontinued in patients
coagulation parameters is recommended (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with warfarin or other drugs aff
or discontinued in patients receiving anticoagulants, such as warfarin (Prod Info EFFEXOR XR(R) extended-release
7)  Probable Mechanism: additive adverse events 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoumon) with concomitant selective serotonin
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospita
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of treatment
showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5),
(adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 

 
3.5.1.BQ   Ibuprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
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3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.BR   Iloprost 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case reports and epidemiological studies have
(SSRIs) and serotonin-norephinephrine reuptake inhibitors (SNRIs), including venlafaxine, is associated with gastrointestinal bleeding. Bleeding events
ecchymoses, hematomas, epistaxis, and petechiae; life-threatening hemorrhages have also occurred. Coadm
the risk of bleeding (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with antiplatelet agents. Closely
patients receiving antiplatelet agents concomitantly (Prod Info EFFEXOR XR(R) extended-release oral capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.BS   Imipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) and adverse effects of both
2)  Summary: Tricyclic antidepressants (TCAs) and venlafaxine have been shown to prolong the QTc interval at the
1982). Even though no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants and other
recommended (Prod Info Elavil(R), 1999). In addition, venlafaxine and tricyclic antidepressants (TCAs) may competitively inhibit each other's
(Perry, 2000; Prod Info Effexor(R) XR, 2003; Ellingrod & Perry, 1994a). Venlafaxine increased the AUC, Cma
increased by 2.5 and 4.5 fold when administered with venlafaxine 37.5 mg and 75 mg every 12 hours, respectively. The
affected (Prod Info venlafaxine extended release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent administra
7)  Probable Mechanism: decreased TCA and venlafaxine metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  When administered with imipramine, the pharmacokinetics of imipramine and the 2-hydroxy metabolit
(AUC), maximum concentration (Cmax), and minimum concentration (Cmin) of desipramine by approximately 35%. The
12 hours) and by 4.5-fold (venlafaxine 75 mg every 12 hours). The clinical significance of this finding is unknown (Prod Info venlafaxine extended

 
3.5.1.BT   Indinavir 

1)  Interaction Effect: decreased indinavir serum concentrations 
2)  Summary: Venlafaxine 150 mg per day was administered under steady-state conditions to nine healthy volunteers. The area under the
28% for a single 800 mg oral dose of indinavir, while the Cmax decreased by 36%. The pharmacokinetics of venlafaxine or its metabolite, O
administration of indinavir. The clinical significance of this has not been determined (Prod Info venlafaxine extended release oral tablets, 2008).
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Although the clinical significance of this interaction is unknown, monitor patient for an adequate response to indinavir therapy.
7)  Probable Mechanism: increased indinavir metabolism 

 
3.5.1.BU   Indomethacin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.BV   Indoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
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5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.BW   Iproniazid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
2)  Summary: Concurrent administration or overlapping therapy with venlafaxine and a monoamine oxidase (M
state characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, d
concomitant use of serotonin specific reuptake inhibitors and MAO inhibitors (Prod Info Effexor(R) XR, 1999a; Lappin
60-year old woman developed a serious case of serotonin syndrome after the inadvertent ingestion of a single dose of venlafaxine while on
Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of venlafaxine and a MAO inhibitor is contraindicated. Wait at least 14
at least seven days after discontinuing venlafaxine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of selective serotonin reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in mental status,
not recognized and correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for 11 days before beginning therapy with
the patient became restless and developed leg twitches. The patients was later admitted to the emergenc
disturbances. After treatment with diazepam and propranolol the patient did not improve. The patient was then given two 4
symptoms after the second dose (Lappin & Auchincloss, 1994b).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was added to a regimen of
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, increased pulse, increased respiration
Hg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant sy
sertraline and phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be discontinued for at
serotonin reuptake inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five half
1994b).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky & de Vries, 1990b). One case
approximately one month after adding selegiline to fluoxetine therapy. The patient improved two months a
case involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to
relatively quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  
e)  A case of a 60-year old female who developed serotonin syndrome after the inadvertent ingestion of a
Approximately four hours after taking the venlafaxine, the patient became weak, confused, and collapsed. Upon
hyperreflexia, and diaphoresis. After treatment with diazepam, dantrolene, and other supportive therapy, the patient's condition returned
 

 
3.5.1.BX   Isocarboxazid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
2)  Summary: Concurrent administration or overlapping therapy with venlafaxine and a monoamine oxidase (M
state characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, d
concomitant use of serotonin specific reuptake inhibitors and MAO inhibitors (Prod Info Effexor(R) XR, 2000; Lappin &
Concomitant use is contraindicated (Prod Info Marplan(R), 1998). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of venlafaxine and a MAO inhibitor is contraindicated. Wait at least 14
at least seven days after discontinuing venlafaxine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can produ
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in mental status,
not recognized and correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for 11 days before beginning therapy with
the patient became restless and developed leg twitches. The patients was later admitted to the emergenc
disturbances. After treatment with diazepam and propranolol the patient did not improve. The patient was then given two 4
symptoms after the second dose (Lappin & Auchincloss, 1994d).  
c)  A 43-year old man began taking venlafaxine 75 mg after showing only a partial response to isocarboxazid 30 mg daily
agitation, hypomania, diaphoresis, shivering, and dilated pupils. The symptoms resolved after discontinuation of venlafaxine. Approximately
venlafaxine and isocarboxazid. After approximately six weeks of treatment, the patient was admitted to th
The following day the patient continued to present with symptoms of serotonin syndrome, such as increased muscle
was given every six hours and symptoms slowly resolved over the next six days (Klysner et al, 1995).  
d)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was ad
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body temperature,

Page 50 of 99MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.10, page 50

Case 3:09-cv-00080-TMB     Document 78-22      Filed 03/24/2010     Page 148 of 197



Hg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome (NMS) which was
sertraline and phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be discontinued for at least two weeks before
serotonin reuptake inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for
1994d).  
e)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky &
approximately 1 month after adding selegiline to fluoxetine therapy. The patient improved 2 months after both drugs were
involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding fluoxetine and
quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.BY   Isoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.BZ   Itraconazole 

1)  Interaction Effect: increased plasma concentrations of venlafaxine 
2)  Summary: Caution is advised if a CYP3A4 inhibitor, such as itraconazole, is administered with venlafaxine, due to a possible increase
desvenlafaxine (ODV) (Prod Info venlafaxine extended release oral tablets, 2008). Patients should be monitored for venlafaxine toxicity.
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients should be monitored for signs of venlafaxine toxicity such as nausea, drows
7)  Probable Mechanism: decreased venlafaxine clearance 
8)  Literature Reports 

a)  Caution is warranted with the concurrent use of CYP3A4 inhibitors, such as itraconazole, and venlafaxine due to possible increases in plasma
desvenlafaxine (ODV) (Prod Info venlafaxine extended release oral tablets, 2008). 

 
3.5.1.CA   Jujube 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Serotonin syndrome developed within one hour in a 40-year-old female, when venlafaxine was added to Ziziphus jujube therapy
nut) (Stewart, 2004). If Ziziphus jujube and venlafaxine are used concomitantly, monitor closely for symptoms
syndrome develops, discontinue the offending agents and provide supportive care and other therapy as necessary (Boyer & Shannon, 2005).
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with coadministration of Ziziphus jujube
therefore, concomitant use is discouraged (Stewart, 2004). If Ziziphus jujube and venlafaxine are used concomitantly, monitor closely for
abnormalities (including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hypertonicity, and shivering), autonomic hyperactivity (including
bowel sounds, and diarrhea), and mental status changes (including agitation and delirium). Serotonin syndrome can be life
agents and provide supportive care and other therapy as necessary (Boyer & Shannon, 2005). 
7)  Probable Mechanism: additive pharmacologic effects 
8)  Literature Reports 

a)  Serotonin syndrome developed in a 40-year-old female, when venlafaxine was added to Ziziphus jujub
jujube 500 mg/day for insomnia, fatigue, nervousness, and poor appetite. After several weeks of treatment, venlafaxine 37.5 mg/day was
venlafaxine she experienced restlessness, nausea, dizziness, and ataxia. She then collapsed. She was o
and shivering. Peripheral pulses were absent but she had a carotid pulse of 50 bpm. Vital signs were 60/40 mmHg,
signs were 180/100 mmHg, 80 beats/minute, and 14 breaths/minute. Vital signs and mental status normalized 8 hours later. Over the following
venlafaxine at 150 mg/day, but did not restart jujube, and 1 month later remained stable (Stewart, 2004).

 
3.5.1.CB   Ketoconazole 

1)  Interaction Effect: an increased risk of venlafaxine toxicity (nausea, drowsiness, dizziness, ejaculatory disturbances)
2)  Summary: Caution is advised if ketoconazole, a CYP3A4 inhibitor, is administered with venlafaxine. A pha
the O-desvenlafaxine active metabolite with concomitant use (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info
3)  Severity: minor 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Patients should be monitored for signs of venlafaxine toxicity such as nausea, drowsiness,
7)  Probable Mechanism: decreased venlafaxine clearance 
8)  Literature Reports 

a)  Higher plasma concentrations of both venlafaxine and the active metabolite O-desvenlafaxine (ODV) occurred during a pharmacokinetic study of
dose of venlafaxine (50 mg to 14 extensive metabolizers (EM) and 25 mg to 6 poor metabolizers (PM)). T
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metabolizers. Cmax of ODV increased by 29% in PM and 14% in EM subjects. Venlafaxine AUC increased by 70% and 21% in PM and EM subjects,
increased by 141% and 23% in PM and EM subjects, respectively, and the combined AUCs of venlafaxine plus ODV
oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). 

 
3.5.1.CC   Ketoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.CD   Ketorolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.CE   Lamifiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case reports and epidemiological studies have
(SSRIs) and serotonin-norephinephrine reuptake inhibitors (SNRIs), including venlafaxine, is associated with gastrointestinal bleeding. Bleeding events
ecchymoses, hematomas, epistaxis, and petechiae; life-threatening hemorrhages have also occurred. Coadm
the risk of bleeding (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with antiplatelet agents. Closely
patients receiving antiplatelet agents concomitantly (Prod Info EFFEXOR XR(R) extended-release oral capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.CF   Lexipafant 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case reports and epidemiological studies have
(SSRIs) and serotonin-norephinephrine reuptake inhibitors (SNRIs), including venlafaxine, is associated with gastrointestinal bleeding. Bleeding events
ecchymoses, hematomas, epistaxis, and petechiae; life-threatening hemorrhages have also occurred. Coadm
the risk of bleeding (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with antiplatelet agents. Closely
patients receiving antiplatelet agents concomitantly (Prod Info EFFEXOR XR(R) extended-release oral capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.CG   Linezolid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
2)  Summary: Linezolid is a reversible, nonselective inhibitor of monoamine oxidase (MAO). Concurrent administration or overlapping therapy with venlafaxine
toxicity or serotonin syndrome, a hyperserotonergic state characterized by symptoms such as restlessness, m
Serious, even fatal, reactions have been reported(Prod Info ZYVOX(R) IV injection, oral tablets, oral suspension,
syndrome has been reported in 6 cases including 5 women (30, 36, 38, 58, and 81 years of age) and 1 man (81 years of age) who were
case, symptoms of serotonin syndrome abated when linezolid, venlafaxine, or both were discontinued (Mason et al, 2008; Bergeron et al, 2005; Miller &
Berman, 2007; Jones et al, 2004). When concomitant use is warranted, monitoring the patient for serotonin sy
both of the drugs should be considered (Prod Info ZYVOX(R) IV injection, oral tablets, oral suspension, 2008; Prod Info
waiting period of 14 days between administration of these drugs may be considered (Packer & Berman, 2007).
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of linezolid and venlafaxine may result in serotonin syndrome. Monitor for
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blushing, diaphoresis, and hyperpyrexia (Prod Info ZYVOX(R) IV injection, oral tablets, oral suspension, 2008; Prod Info EFFEXOR XR(R)
consider a waiting period of 14 days between administration of these drugs (Packer & Berman, 2007). If the use of linezolid concomitantly with
symptoms of serotonin syndrome such as neuromuscular abnormalities (including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hypertonicity,
(including tachycardia, mydriasis, diaphoresis, and diarrhea), and mental status changes (including agitation and delirium). Serotonin syndrome can be life
develops, discontinue the offending agents and provide supportive care and other therapy as necessary (Boyer & Shannon,
7)  Probable Mechanism: inhibition of monamine oxidase-mediated serotonin metabolism 
8)  Literature Reports 

a)  A case report described serotonin toxicity in a 58-year-old woman following concomitant use of linezol
resection for transitional cell carcinoma 18 years earlier and had undergone a bilateral total hip arthroplas
episodes of self-harm. She presented with symptoms of systemic infection. Increased activity at the site of the bilateral THA
Subsequently, the patient was initiated on vancomycin and rifampicin intravenously. A 2-stage revision TH
antibiotic administration, her regimen was changed to oral linezolid and oral rifampicin 2 weeks postoperatively. On
examination and CT scan of the head did not reveal any abnormal findings or autonomic dysfunction. Over the next 24 hours, however, her
venlafaxine were stopped due to possible serotonin toxicity. The patient's condition normalized 48 hours after linezolid and venlafaxine were discontinued
b)  A case report described serotonin syndrome in a 36-year-old woman following the concomitant use of
regimen included lithium, venlafaxine, and imipramine for bipolar disorder, depression, and headaches, respectively, presented to the
presenting to the ER, the patient received vancomycin for treatment of methicillin-resistant Staphylococcu
before her ER visit. At presentation, she had a blood pressure (BP) of 234/196 mmHg, a heart rate of 160 beats/min,
with slow reaction to light and she was unresponsive to verbal instructions. The patient was intubated and administered multiple doses of
BP to 150/85 mmHg. Her serum lithium level was 1.2 mEq/L and there were no electrolyte abnormalities.
patient was extubated. While both imipramine and venlafaxine were withheld, lithium was continued and linezolid was
alert and oriented over the following days and had reduced anxiety. Three weeks following discharge, the patient reported tremors and anxiety after
was postulated that her 3 chronic serotonergic medications led to a baseline hyperserotonergic state, whi
c)  In one case report, a 30-year-old woman experienced symptoms of serotonin syndrome after concom
age of 15 years for depression, social anxiety, bulimia, and alcohol/benzodiazepine abuse, she had become drug
After two weeks of treatment with linezolid, the patient complained of dizziness, syncope, and ataxia. At presentation, the patient appeared
discontinued and intensive therapy was instituted. Although her neurological symptoms dissipated, she c
quetiapine 25 mg 3 times daily was prescribed. Two weeks later, venlafaxine was gradually reinitiated (Packer & Berman,
d)  A retrospective chart review identified one highly probable case of serotonin syndrome in a patient who
Charts of 72 inpatients who received linezolid and an SSRI or venlafaxine within 14 days of each other were reviewed for a diagnosis of
Hunter Serotonin Toxicity criteria. Of these patients, 52 (72%) were treated concomitantly with linezolid a
probability of SS. Of these, one case involved an 81-year-old woman who was diagnosed with a high probability of
citalopram. Linezolid was given for a vancomycin-resistant Enterococcus urinary tract infection. When the patient presented, she refused to eat,
shouting. Although she appeared to have met 6 of the Sternbach criteria and 4 of the Hunter criteria for S
Hg with a heart rate of 120 beats/min, and a respiratory rate of 50 breaths/min. The following day, she barely spoke
twitching and jerking, eyes rolled back in her head, and labored breathing. Linezolid was discontinued, and she was sedated and intubated.
after linezolid was stopped, she was extubated and had returned to baseline mental status with the ability to communicate (Taylor et al, 2006).
e)  A case report described serotonin toxicity in a 38-year-old woman following the concomitant administration of linezolid and venlafaxine. The
recent rib fracture was admitted after 3 weeks of coughing, progressive dyspnea, and green-colored sputum. She had been receiving extended
gabapentin 100 mg 3 times daily for one year, and hydromorphone 1 mg every 4 hours as needed for the preceding 3 weeks. Due
linezolid 600 mg IV every 12 hours for confirmed methicillin-resistant Staphylococcus aureus infection. Fo
hot flashes, dyspnea, and tiredness. Eight days following linezolid initiation, the venlafaxine dose was reduced to
reported nervousness, muscle rigidity of the mouth, fine tremors (fingers), and involuntary arm, trunk, and leg movements. However,
her BP normalized to 142/84 mmHg; other symptoms dissipated the next day. Upon discharge on day 10, the patient was prescribed oral linezolid 600 mg
150 mg once daily. In the subsequent 2-year period, the patient received two 10-day courses of linezolid 
serotonin toxicity (Bergeron et al, 2005). 
f)  Serotonin syndrome was reported in the case of an 85-year-old man who was receiving venlafaxine 150 mg daily for
rifampicin for a closed wound due to the removal of a chronically infected hip prothesis. His medical history included Parkinson's disease, ischemic
permanent pacemaker. After 20 days of receiving oral antibiotic therapy, the patient was reportedly confu
scan and serum chemistries were all normal with no evidence of sepsis; vital signs were also within normal
hospital due to drowsiness. He had a fever of 37.6 degrees Celsius and a decreased level of consciousness, along with generalized
venlafaxine were discontinued due to a suspected drug interaction. Within 2 days, the patient's mental status had returned to normal (Jones et al,

 
3.5.1.CH   Lornoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.CI   Meclofenamate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
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NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.CJ   Mefenamic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.CK   Meloxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.CL   Metoclopramide 

1)  Interaction Effect: an increased risk of developing extrapyramidal symptoms 
2)  Summary: A risk of serotonin syndrome with serious extrapyramidal reactions may occur with concomitant
developed extrapyramidal symptoms after metoclopramide was added to a regimen of venlafaxine (Fisher & Davis, 2002).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Clinicians should be alerted to the possibility that patients may have an increased ris
metoclopramide. Close patient monitoring is warranted. 
7)  Probable Mechanism: synergistic dopaminergic inhibition 
8)  Literature Reports 

a)  Metoclopramide interacts with venlafaxine resulting in serotonin syndrome with serious dystonic-dyskinetic reactions. A 32
hospital after falling. She had been treated with venlafaxine 150 mg am and 75 mg pm for 3 years. The patient developed
and clenching of the teeth after receiving metoclopramide intravenously. She was unresponsive for less than a minute. Thirty minutes after the
later, the patient developed mycolonic jerks and muscle rigidity and she became diaphoretic, confused an
and dilated pupils. Her temperature rose to 37.9 degrees Celsius, heart rate was 115 beats/min, respiratory rate 24
values were normal. There was improvement in symptoms after intravenous diazepam was administered. All drugs were withheld. Two hours later the
increased muscle rigidity with intermittent forceful extensions of her legs and jerking of her arms. Two or 
resolution of symptoms occurred on hospital day 3. Venlafaxine was reinstated without problems. According to the Naranjo
was considered a probable cause of serotonin syndrome (Fisher & David, 2002).  

 
3.5.1.CM   Metoprolol 

1)  Interaction Effect: increased metoprolol plasma concentrations, but decreased metoprolol efficacy in lowering blood pressure
2)  Summary: Concomitant use of metoprolol and venlafaxine extended-release tablets may reduce the efficacy of metoprolol.
administration. Some patients treated with venlafaxine have experienced dose-related increases in blood pressure. Closely monitor blood pressure
extended-release tablets concomitantly (Prod Info Effexor XR(R) extended-release oral capsules, 2009). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: established 
6)  Clinical Management: Concurrent administration of metoprolol and venlafaxine extended-release tablets co
should be controlled before treatment with venlafaxine. Regularly monitor blood pressure in patients receiving
capsules, 2009). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  In an interaction study of 18 healthy males, concomitant administration of metoprolol (100 mg every 24

Page 54 of 99MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.10, page 54

Case 3:09-cv-00080-TMB     Document 78-22      Filed 03/24/2010     Page 152 of 197



increase in metoprolol plasma concentrations by approximately 30 to 40% without altering the plasma concentrations of its
pharmacokinetic profile of venlafaxine or its O-desmethylvenlafaxine metabolite. It appeared that venlafaxine reduced the blood pressure
finding for hypertensive patients is unknown (Prod Info Effexor XR(R) extended-release oral capsules, 2009).

 
3.5.1.CN   Mirtazapine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concurrent use of mirtazapine and venlafaxine resulted in symptoms of serotonin syndrome in a 31
limbs, diaphoresis, hyperreflexia, tachycardia (greater than 100 beats per minute), and increased blood pressure(Dimellis, 2002). If mirtazapine and venlafaxine
symptoms of serotonin syndrome. Serotonin syndrome can be life-threatening. If serotonin syndrome develop
necessary (Boyer & Shannon, 2005). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with concomitant use of mirtazapine and
mirtazapine and venlafaxine are used together, monitor closely for symptoms of serotonin syndrome such as neuromuscular abnormalities
peripheral hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, mydriasis, diaphoresis, the presence of bowel sounds, and
agitation and delirium). Serotonin syndrome can be life-threatening. If serotonin syndrome develops, discontin
(Boyer & Shannon, 2005). 
7)  Probable Mechanism: additive serotonergic pharmacologic effects 
8)  Literature Reports 

a)  A 31-year-old female on mirtazapine experienced serotonin syndrome after venlafaxine was added. S
decided to slowly discontinue mirtazapine, with 30 mg/day, and start venlafaxine extended-release 75 mg/day. During
gross tremor of the upper limbs, diaphoresis, hyperreflexia, tachycardia (greater than 100 beats per minute), and increased blood pressure. Acute
tomography. Mirtazapine and venlafaxine were discontinued and she was administered oral lorazepam and
resolved 24 hours later (Dimellis, 2002). 

 
3.5.1.CO   Moclobemide 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
2)  Summary: Concurrent administration or overlapping therapy with venlafaxine and a monoamine oxidase (M
state characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, d
concomitant use of serotonin specific reuptake inhibitors and MAO inhibitors (Prod Info Effexor(R) XR, 2000b; Lappin
& de Vries, 1990i). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of venlafaxine and a MAO inhibitor is contraindicated. Wait at least 14
at least seven days after discontinuing venlafaxine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of selective serotonin reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in mental status,
not recognized and correctly treated, death can result.  
b)  Two cases suggestive of an interaction between fluoxetine and selegiline, a selective monoamine oxidase B inhibitor, have been reported
involved a first episode of mania being observed approximately one month after adding selegiline to fluox
no further details were provided. The second case involved diaphoresis, vasoconstriction, and cyanosis of the hands which
selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.
c)  Five fatal overdose cases due to serotonin syndrome have been reported (Neuvonen et al, 1993). In three of the five
moclobemide, a selective monoamine oxidase inhibitor, and citalopram. Of the three patients, blood concentrations of moclobemide ranged from five
therapeutic level, and citalopram concentrations ranged from normal therapeutic levels to five times the therapeutic level. 
d)  A 34-year-old man experienced serotonin syndrome after ingesting venlafaxine 2.625 g and moclobem
beats/min), tachypnea (26 breaths/min), altered mental status, hypertonia, and had a creatine phosphokinase (CPK) of 1006 U/L.
may act like an irreversible MAOI with large doses, increasing the level of serotonin in the synaptic cleft (Roxanas & Machado, 1998). 
e)  A 32-year-old man taking moclobemide 20 mg twice daily and diazepam 15 mg daily was given venlafaxine 150 mg by a friend.
vomiting, diaphoresis, hallucination and agitation. He also demonstrated muscle rigidity and ocular oscillation. Blood pressure was noted to be 162/107 mm
mg and chlorpromazine 12.5 mg and his condition improved significantly (Chan et al, 1998).  

 
3.5.1.CP   Morniflumate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 
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3.5.1.CQ   Nabumetone 
1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.CR   Naproxen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.CS   Naratriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Rare incidences of weakness, hyperreflexia, and incoordination have been reported with the concurrent use of a selective
1 (5HT-1) agonist (Prod Info Amerge(TM), 2002). Concurrent use of a triptan and an SSRI may result in serotonin syndrome which may be life
include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, inc
Clinicians should be aware that triptans may be commonly used intermittently and that either the triptan or the SSRI may be prescribed
syndrome with patients who are prescribed this combination and monitor them closely for symptoms of serotonin syndrome (US Food and Drug Administration,
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as naratriptan, and an SSRI may result in a life-th
used intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these agents
monitor closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination).
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.CT   Nefazodone 

1)  Interaction Effect: increased plasma concentrations of venlafaxine 
2)  Summary: Caution is advised if a CYP3A4 inhibitor, such as nefazodone, is administered with venlafaxine, due to a possible increase
desvenlafaxine (ODV) (Prod Info venlafaxine extended release oral tablets, 2008). Patients should be monitored for venlafaxine toxicity.
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients should be monitored for signs of venlafaxine toxicity such as nausea, drows
7)  Probable Mechanism: decreased venlafaxine clearance 
8)  Literature Reports 

a)  Caution is warranted with the concurrent use of CYP3A4 inhibitors, such as nefazodone, and venlafaxine due to possible increases in plasma
desvenlafaxine (ODV) (Prod Info venlafaxine extended release oral tablets, 2008). 

 
3.5.1.CU   Nelfinavir 

1)  Interaction Effect: increased plasma concentrations of venlafaxine 
2)  Summary: Caution is advised if a CYP3A4 inhibitor, such as nelfinavir, is administered with venlafaxine, due to a possible increase
desvenlafaxine (ODV) (Prod Info venlafaxine extended release oral tablets, 2008). Patients should be monitored for venlafaxine toxicity.
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients should be monitored for signs of venlafaxine toxicity such as nausea, drows
7)  Probable Mechanism: decreased venlafaxine clearance 
8)  Literature Reports 

a)  Caution is warranted with the concurrent use of CYP3A4 inhibitors, such as nelfinavir, and venlafaxine due to possible increases in plasma
desvenlafaxine (ODV) (Prod Info venlafaxine extended release oral tablets, 2008). 

 
3.5.1.CV   Nialamide 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
2)  Summary: Concurrent administration or overlapping therapy with venlafaxine and a monoamine oxidase (M
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state characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, d
concomitant use of serotonin specific reuptake inhibitors and MAO inhibitors (Prod Info Effexor(R) XR, 1999b; Lappin
year old woman developed a serious case of serotonin syndrome after the inadvertent ingestion of a single dose of venlafaxine while on
Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of venlafaxine and a MAO inhibitor is contraindicated. Wait at least 14
at least seven days after discontinuing venlafaxine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of selective serotonin reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in mental status,
not recognized and correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for 11 days before beginning therapy with
the patient became restless and developed leg twitches. The patients was later admitted to the emergenc
disturbances. After treatment with diazepam and propranolol the patient did not improve. The patient was then given two 4
symptoms after the second dose (Lappin & Auchincloss, 1994h).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was added to a regimen of
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, increased pulse, increased respiration
Hg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant sy
sertraline and phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be discontinued for at
serotonin reuptake inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five half
1994i).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky & de Vries, 1990j). One case
approximately one month after adding selegiline to fluoxetine therapy. The patient improved two months a
case involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to
relatively quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  
e)  A case of a 60-year old female who developed serotonin syndrome after the inadvertent ingestion of a
Approximately four hours after taking the venlafaxine, the patient became weak, confused, and collapsed. Upon
hyperreflexia, and diaphoresis. After treatment with diazepam, dantrolene, and other supportive therapy, the patient's condition returned

 
3.5.1.CW   Niflumic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.CX   Nimesulide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.CY   Nortriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) and adverse effects of both
2)  Summary: Tricyclic antidepressants (TCAs) and venlafaxine have been shown to prolong the QTc interval at the
1982). Even though no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants and other
recommended (Prod Info Elavil(R), 1999). In addition, venlafaxine and tricyclic antidepressants (TCAs) may competitively inhibit each other's
(Perry, 2000; Prod Info Effexor(R) XR, 2003; Ellingrod & Perry, 1994a). Venlafaxine increased the AUC, Cma
increased by 2.5 and 4.5 fold when administered with venlafaxine 37.5 mg and 75 mg every 12 hours, respectively. The
affected (Prod Info venlafaxine extended release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent administra
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7)  Probable Mechanism: decreased TCA and venlafaxine metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  When administered with imipramine, the pharmacokinetics of imipramine and the 2-hydroxy metabolit
(AUC), maximum concentration (Cmax), and minimum concentration (Cmin) of desipramine by approximately 35%. The
12 hours) and by 4.5-fold (venlafaxine 75 mg every 12 hours). The clinical significance of this finding is unknown (Prod Info venlafaxine extended

 
3.5.1.CZ   Oxaprozin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.DA   Parecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.DB   Pargyline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
2)  Summary: Concurrent administration or overlapping therapy with venlafaxine and a monoamine oxidase (M
state characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, d
concomitant use of serotonin specific reuptake inhibitors and MAO inhibitors (Prod Info Effexor(R) XR, 1999; Lappin &
60-year old woman developed a serious case of serotonin syndrome after the inadvertent ingestion of a single dose of venlafaxine while on
Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of venlafaxine and a MAO inhibitor is contraindicated. Wait at least 14
at least seven days after discontinuing venlafaxine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of selective serotonin reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in mental status,
not recognized and correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for 11 days before beginning therapy with
the patient became restless and developed leg twitches. The patients was later admitted to the emergenc
disturbances. After treatment with diazepam and propranolol the patient did not improve. The patient was then given two 4
symptoms after the second dose (Lappin & Auchincloss, 1994).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was added to a regimen of
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, increased pulse, increased respiration
Hg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant sy
sertraline and phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be discontinued for at
serotonin reuptake inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five half
1994).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky & de Vries, 1990). One case
approximately one month after adding selegiline to fluoxetine therapy. The patient improved two months a
case involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to
relatively quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  
e)  A case of a 60-year old female who developed serotonin syndrome after the inadvertent ingestion of a
Approximately four hours after taking the venlafaxine, the patient became weak, confused, and collapsed. Upon
hyperreflexia, and diaphoresis. After treatment with diazepam, dantrolene, and other supportive therapy, the patient's condition returned

 
3.5.1.DC   Pentosan Polysulfate Sodium 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Case reports and epidemiological studies have shown that use of selective serotonin reuptake inhibitors (SSRIs) and
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venlafaxine, is associated with gastrointestinal bleeding. Bleeding events with SSRIs and SNRIs included cases of ecchymoses, hematomas, epistaxis,
have also occurred. Coadministration with warfarin or other anticoagulants may potentiate the risk of bleeding. A population
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased ris
Increases in prothrombin time, partial thromboplastin time, or INR have been reported when venlafaxine was administered to patients
with warfarin or other drugs affecting coagulation should be undertaken with caution. Whenever venlafaxine is initiated or discontinued in patients
coagulation parameters is recommended (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with warfarin or other drugs aff
or discontinued in patients receiving anticoagulants, such as warfarin (Prod Info EFFEXOR XR(R) extended-release
7)  Probable Mechanism: additive adverse events 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoumon) with concomitant selective serotonin
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospita
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of treatment
showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5),
(adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 

 
3.5.1.DD   Phenelzine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
2)  Summary: Serious, sometimes fatal, reactions have been seen with the combination of venlafaxine and mo
Effexor(R) XR, 2000c). Reports of adverse effects have included hyperthermia, rigidity, myoclonus, instability of
MAOIs and venlafaxine has also been reported to result in a condition termed serotonin syndrome (Klysner et al, 1995a; Heisler et
potentially fatal condition of serotonergic hyperstimulation characterized by changes in mental status, restlessness, myoclonus, hyperreflexia,
one case serotonin syndrome occurred with initiation of venlafaxine therapy 16 days after discontinuation of phenelzine, suggesting that a longer waiting
another report, two additional patients were started on venlafaxine at least 14 days after discontinuation of phenelzine and experienced significant serotonin
1998a). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of venlafaxine and a MAO inhibitor is contraindicated. Wait at least 14
at least seven days after discontinuing venlafaxine before initiating therapy with a MAO inhibitor. Even if initiating
for development of serotonin syndrome. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can produ
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in mental status,
not recognized and correctly treated, death can result.  
b)  A 46-year old man with depression was taking a regimen of phenelzine 30 mg three times daily and divalproex 500 mg twice daily. The
initiating therapy with venlafaxine. The exact tapering regimen was not available. One day after the patien
60 minutes, the patient was confused, twitching, and had a full body tremor. The patient was also having
propranolol, diphenhydramine, and lorazepam in the emergency room, with subsequent improvement in symptoms. The patient was
the intensive care unit with resolution of symptoms over the next day without further complications (Heisler et al, 1996). 
c)  A 39-year old woman developed symptoms similar to serotonin syndrome due to an interaction betwe
phenelzine 45 mg daily seven days earlier, took a single 37.5 mg dose of venlafaxine. The patient then experienced
creatinine kinase level. After treatment with lorazepam and other supportive therapy, the patient's symptoms resolved. Venlafaxine therapy
dose (Phillips & Ringo, 1995).  
d)  A case of serotonin syndrome was reported in a 34-year old man due to an interaction between venla
discontinued 16 days before the initiation of therapy with venlafaxine. Shortly after the first venlafaxine dose of 75 mg, the
tachycardia, and muscular rigidity. The patient had a temperature of 98.1 degrees F, a pulse of 115, and a respiratory rate of 16 breaths per minute. After
rigidity, and myoclonus in both feet, the patient was diagnosed with serotonin syndrome. The patient's symptoms
three times daily for two days upon discharge. This case may be of major importance since phenelzine had been discontinued for more than the
venlafaxine. A longer washout period may be necessary (Kolecki, 1997).  
e)  A 44-year-old female was stabilized on phenelzine 30 mg twice daily and alprazolam 0.5 mg three times daily when she inadvertently ingested 150 mg
phenelzine and alprazolam. Within 45 minutes she began to experience extremity shaking and rapid resp
increased muscle tone, and diminished verbal responsiveness. Vital signs included blood pressure of 130/58 mm Hg, pulse
degrees Celsius. The diagnosis of serotonin syndrome was made. Following intubation and seven days in the intensive care unit, she recovered
(Weiner et al, 1998).  
f)  In a case report on four patients, symptoms of serotonin syndrome were noted, even in two cases where the patients
patients ranged in age from 25 to 49 years, and all had been on phenelzine for co-existing migraine and tension
of the four patients had been advised to wait 14 days after stopping phenelzine to start taking venlafaxine
experienced symptoms including agitation, shaking, diaphoresis, hyperthermia, slight hypertension, dizziness, weakness,
one hour of administration of venlafaxine, and all the patients were returned to baseline within 24 hours of discontinuing the medication (Diamond et

 
3.5.1.DE   Phenindione 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Case reports and epidemiological studies have shown that use of selective serotonin reuptake inhibitors (SSRIs) and
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venlafaxine, is associated with gastrointestinal bleeding. Bleeding events with SSRIs and SNRIs included cases of ecchymoses, hematomas, epistaxis,
have also occurred. Coadministration with warfarin or other anticoagulants may potentiate the risk of bleeding. A population
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased ris
Increases in prothrombin time, partial thromboplastin time, or INR have been reported when venlafaxine was administered to patients
with warfarin or other drugs affecting coagulation should be undertaken with caution. Whenever venlafaxine is initiated or discontinued in patients
coagulation parameters is recommended (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with warfarin or other drugs aff
or discontinued in patients receiving anticoagulants, such as warfarin (Prod Info EFFEXOR XR(R) extended-release
7)  Probable Mechanism: additive adverse events 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoumon) with concomitant selective serotonin
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospita
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of treatment
showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5),
(adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 

 
3.5.1.DF   Phenprocoumon 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Case reports and epidemiological studies have shown that use of selective serotonin reuptake inhibitors (SSRIs) and
venlafaxine, is associated with gastrointestinal bleeding. Bleeding events with SSRIs and SNRIs included cases of ecchymoses, hematomas, epistaxis,
have also occurred. Coadministration with warfarin or other anticoagulants may potentiate the risk of bleeding. A population
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased ris
Increases in prothrombin time, partial thromboplastin time, or INR have been reported when venlafaxine was administered to patients
with warfarin or other drugs affecting coagulation should be undertaken with caution. Whenever venlafaxine is initiated or discontinued in patients
coagulation parameters is recommended (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with warfarin or other drugs aff
or discontinued in patients receiving anticoagulants, such as warfarin (Prod Info EFFEXOR XR(R) extended-release
7)  Probable Mechanism: additive adverse events 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoumon) with concomitant selective serotonin
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospita
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of treatment
showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5),
(adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 

 
3.5.1.DG   Phenylbutazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.DH   Pirazolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.DI   Piroxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
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NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.DJ   Pirprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.DK   Procarbazine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
2)  Summary: Concurrent administration or overlapping therapy with venlafaxine and a monoamine oxidase (M
state characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, d
concomitant use of serotonin specific reuptake inhibitors and MAO inhibitors (Prod Info Effexor(R) XR, 1999d; Lappin
60-year old woman developed a serious case of serotonin syndrome after the inadvertent ingestion of a single dose of venlafaxine while on
Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of venlafaxine and a MAO inhibitor is contraindicated. Wait at least 14
at least seven days after discontinuing venlafaxine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of selective serotonin reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in mental status,
not recognized and correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for 11 days before beginning therapy with
the patient became restless and developed leg twitches. The patients was later admitted to the emergenc
disturbances. After treatment with diazepam and propranolol the patient did not improve. The patient was then given two 4
symptoms after the second dose (Lappin & Auchincloss, 1994j).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was added to a regimen of
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, increased pulse, increased respiration
Hg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant sy
sertraline and phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be discontinued for at
serotonin reuptake inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five half
1994k).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky & de Vries, 1990l). One case
approximately one month after adding selegiline to fluoxetine therapy. The patient improved two months a
case involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to
relatively quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  
e)  A case of a 60-year old female who developed serotonin syndrome after the inadvertent ingestion of a
Approximately four hours after taking the venlafaxine, the patient became weak, confused, and collapsed. Upon
hyperreflexia, and diaphoresis. After treatment with diazepam, dantrolene, and other supportive therapy, the patient's condition returned
 

 
3.5.1.DL   Propyphenazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 
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3.5.1.DM   Proquazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.DN   Protriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) and adverse effects of both
2)  Summary: Tricyclic antidepressants (TCAs) and venlafaxine have been shown to prolong the QTc interval at the
1982). Even though no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants and other
recommended (Prod Info Elavil(R), 1999). In addition, venlafaxine and tricyclic antidepressants (TCAs) may competitively inhibit each other's
(Perry, 2000; Prod Info Effexor(R) XR, 2003; Ellingrod & Perry, 1994a). Venlafaxine increased the AUC, Cma
increased by 2.5 and 4.5 fold when administered with venlafaxine 37.5 mg and 75 mg every 12 hours, respectively. The
affected (Prod Info venlafaxine extended release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent administra
7)  Probable Mechanism: decreased TCA and venlafaxine metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  When administered with imipramine, the pharmacokinetics of imipramine and the 2-hydroxy metabolit
(AUC), maximum concentration (Cmax), and minimum concentration (Cmin) of desipramine by approximately 35%. The
12 hours) and by 4.5-fold (venlafaxine 75 mg every 12 hours). The clinical significance of this finding is unknown (Prod Info venlafaxine extended

 
3.5.1.DO   Rasagiline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
2)  Summary: Concomitant use of rasagiline and venlafaxine, a serotonin-norepinephrine reuptake inhibitor (SNRI), should generally be avoided. Concurrent
SSRIs and non-selective MAOIs has been reported to cause serious, sometimes fatal reactions. Signs and sy
sign fluctuations, and mental status changes progressing to extreme agitation, delirium, and coma. Similar reactions have been
elapse after discontinuing rasagiline before initiating venlafaxine therapy (Prod Info AZILECT(R) oral tablets, 2006). At least 7 days should
therapy with rasagiline (Prod Info EFFEXOR(R) oral tablets, 2007). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of rasagiline and venlafaxine is not recommended. Wait at least 14 
least 7 days after discontinuing venlafaxine before initiating therapy with rasagiline (Prod Info AZILECT(R) oral
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 

 
3.5.1.DP   Ritonavir 

1)  Interaction Effect: increased plasma concentrations of venlafaxine 
2)  Summary: Caution is advised if a CYP3A4 inhibitor, such as ritonavir, is administered with venlafaxine, due to a possible increase in
desvenlafaxine (ODV) (Prod Info venlafaxine extended release oral tablets, 2008). Patients should be monitored for venlafaxine toxicity.
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients should be monitored for signs of venlafaxine toxicity such as nausea, drows
7)  Probable Mechanism: decreased venlafaxine clearance 
8)  Literature Reports 

a)  Caution is warranted with the concurrent use of CYP3A4 inhibitors, such as ritonavir, and venlafaxine 
desvenlafaxine (ODV) (Prod Info venlafaxine extended release oral tablets, 2008). 

 
3.5.1.DQ   Rizatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following concomitant use of sumatriptan, a
specific reuptake inhibitor (SSRI) (Prod Info Imitrex(R), 1998). Because rizatriptan is a 5HT 1B/1D receptor agonist, a similar interaction between SSRIs and
1998a). Concurrent use of a triptan and an SSRI may result in serotonin syndrome which may be life-threaten
coordination, fast heart beat, rapid changes in blood pressure, increased body temperature, overreactive reflexes, nausea,
commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different physician. Discuss the risks of serotonin
combination and monitor them closely for symptoms of serotonin syndrome (US Food and Drug Administration, 2006).
3)  Severity: major 
4)  Onset: delayed 
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5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as rizatriptan, and an SSRI may result in a life-threatening condition called serotonin syndrome.
used intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these a
monitor closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination).
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Twelve healthy volunteers received paroxetine 20 mg daily for two weeks and a single dose of rizatrip
paroxetine (Prod Info Maxalt(R), 1998).  

 
3.5.1.DR   Rofecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.DS   Saquinavir 

1)  Interaction Effect: increased plasma concentrations of venlafaxine 
2)  Summary: Caution is advised if a CYP3A4 inhibitor, such as saquinavir, is administered with venlafaxine. due to a possible increase
desvenlafaxine (ODV) (Prod Info venlafaxine extended release oral tablets, 2008). Patients should be monitored for venlafaxine toxicity.
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients should be monitored for signs of venlafaxine toxicity such as nausea, drows
7)  Probable Mechanism: decreased venlafaxine clearance 
8)  Literature Reports 

a)  Caution is warranted with the concurrent use of CYP3A4 inhibitors, such as saquinavir, and venlafaxine due to possible increases in plasma
desvenlafaxine (ODV) (Prod Info venlafaxine extended release oral tablets, 2008). 

 
3.5.1.DT   Selegiline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
2)  Summary: Concurrent administration or overlapping therapy with venlafaxine and a monoamine oxidase (M
state characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, d
concomitant use of serotonin specific reuptake inhibitors and MAO inhibitors (Prod Info Effexor(R) XR, 2000f; Lappin
Concomitant administration of venlafaxine and selegiline is contraindicated, and a minimum of 14 days should elapse after
minimum of 7 days should elapse after discontinuing venlafaxine before initiating therapy with selegiline (Prod Info EMSAM(R) transdermal patch,
reported 15 days after discontinuation of selegiline therapy and initiation of venlafaxine therapy, indicating that some patients may need a longer washout period
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of venlafaxine and selegiline is contraindicated. Wait at least 14 days
seven days after discontinuing venlafaxine before initiating therapy with selegiline. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can produ
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in mental status,
not recognized and correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for 11 days before beginning therapy with
the patient became restless and developed leg twitches. The patient was later admitted to the emergency
disturbances. After treatment with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses of
symptoms after the second dose (Lappin & Auchincloss, 1994n).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was added to a regimen of lithium,
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, increased pulse, increased respiration rate,
Hg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant sy
sertraline and phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be discontinued for at
serotonin reuptake inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least 5 half
1994o).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky & de Vries, 1990p). One case
approximately one month after adding selegiline to fluoxetine therapy. The patient improved two months a
case involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to
relatively quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  
e)  Although it has been suggested that MAOIs be discontinued for at least 14 days before the initiation o
venlafaxine 15 days after cessation of selegiline. The patient had been treated previously with multiple an
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50 mg. All medications were discontinued due to poor response and venlafaxine 37.5 mg was started 15 days later. The
including profound anxiety, diarrhea, myoclonic jerks, shivering, tremor, and diaphoresis. These symptoms resolved in six hours. One week later,
further complications. The authors suggested that some patients may need a longer washout period betw

 
3.5.1.DU   Sibrafiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case reports and epidemiological studies have
(SSRIs) and serotonin-norephinephrine reuptake inhibitors (SNRIs), including venlafaxine, is associated with gastrointestinal bleeding. Bleeding events
ecchymoses, hematomas, epistaxis, and petechiae; life-threatening hemorrhages have also occurred. Coadm
the risk of bleeding (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with antiplatelet agents. Closely
patients receiving antiplatelet agents concomitantly (Prod Info EFFEXOR XR(R) extended-release oral capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.DV   Sibutramine 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
2)  Summary: Sibutramine inhibits the reuptake of norepinephrine, dopamine, and serotonin. In addition, the two major metabolites of
neurotransmitters. A hyperserotonergic state, termed serotonin syndrome, may result if sibutramine is given concurrently with a selective serotonin
and selective serotonin reuptake inhibitors is not recommended (Prod Info Meridia(R), 1997). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Sibutramine should not be administered with serotonergic agents, including selective
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Serotonin syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hyperreflexia,
the syndrome is not recognized and correctly treated, death can result (Sternbach, 1991a).  

 
3.5.1.DW   St John's Wort 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
2)  Summary: One case of serotonin syndrome likely resulting from concomitant use of St. John's Wort and venlafaxine has been reported
of serotonin syndrome-like symptoms following the addition of St. John's Wort to sertraline or nefazodone therapy (Lantz et al, 1999). St. John's Wort is
have mild monoamine oxidase inhibitory activity (Singer et al, 1999; Thiede & Walper, 1994), which when add
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in
Wort was initially characterized as a monoamine oxidase inhibitor (MAOI), it is now believed that insufficient MAO inhibition
(Muller et al, 1997). It remains possible that the mild MAOI property of St. John's Wort may contribute to an interaction with
(Demisch et al, 1989). Concomitant administration of monoamine oxidase inhibitors (MAOIs) with SSRIs has been considered an absolute
manufacturers. This contraindication may be extended to venlafaxine which, though not an SSRI, inhibits serotonin and norepinephrine reuptake. A
discontinuing St. John's Wort before starting a SSRI (Gordon, 1998), and may be applied to venlafaxine as well.
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Avoid concomitant use. Given the half-life of venlafaxine of up to 11 hours, St. John's Wort should be avoided for at least 5
discontinuation. A two-week washout period is suggested after discontinuing St. John's Wort before starting a SSRI, and may be applied to venlafaxine as
7)  Probable Mechanism: additive serotonergic effect 
8)  Literature Reports 

a)  A 32-year-old male experienced symptoms of serotonin syndrome (malaise, anxiety, diaphoresis, trem
and St. John's Wort tincture 200 drops three times daily (usual dose stated as 160 drops daily). The patient had been taking
St. John's Wort after hearing of its benefits. St. John's Wort was discontinued on day 4 while venlafaxine was continued, and symptoms

 
3.5.1.DX   Sulfinpyrazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case reports and epidemiological studies have
(SSRIs) and serotonin-norephinephrine reuptake inhibitors (SNRIs), including venlafaxine, is associated with gastrointestinal bleeding. Bleeding events
ecchymoses, hematomas, epistaxis, and petechiae; life-threatening hemorrhages have also occurred. Coadm
the risk of bleeding (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with antiplatelet agents. Closely
patients receiving antiplatelet agents concomitantly (Prod Info EFFEXOR XR(R) extended-release oral capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.DY   Sulindac 

1)  Interaction Effect: an increased risk of bleeding 
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2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.DZ   Sulodexide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case reports and epidemiological studies have
(SSRIs) and serotonin-norephinephrine reuptake inhibitors (SNRIs), including venlafaxine, is associated with gastrointestinal bleeding. Bleeding events
ecchymoses, hematomas, epistaxis, and petechiae; life-threatening hemorrhages have also occurred. Coadm
the risk of bleeding (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with antiplatelet agents. Closely
patients receiving antiplatelet agents concomitantly (Prod Info EFFEXOR XR(R) extended-release oral capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.EA   Sumatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concurrent use of a serotonin norepinephrine reuptake inhibitor, such as venlafaxine, and sumatriptan may result in serotonin
serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid chan
vomiting, and diarrhea. Clinicians should be aware that triptans may be commonly used intermittently and that either
risks of serotonin syndrome with patients who are prescribed this combination and monitor them closely for symptoms of serotonin
EFFEXOR XR(R) extended-release oral capsules, 2008; Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info IMITREX(R) oral tablets, 2007).
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as sumatriptan, and a serotonergic agent, such as venlafaxine, may result in a life
aware that triptans may be commonly used intermittently and that either the triptan or the SSRI may be prescribed
serotonin syndrome with the patient and monitor closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia,
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.EB   Suprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.EC   Tapentadol 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
2)  Summary: Concurrent use of tapentadol and venlafaxine may result in serotonin syndrome, which may be life
hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, increased body temperature,
immediate release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tapentadol and venlafaxine may result in a life-threatening condition called serotonin syndrome. If these agents are
closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination), espe
release oral tablets, 2008). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.ED   Telithromycin 

1)  Interaction Effect: increased plasma concentrations of venlafaxine 
2)  Summary: Caution is advised if a CYP3A4 inhibitor, such as telithromycin, is administered with venlafaxine, due to a possible
desvenlafaxine (ODV) (Prod Info venlafaxine extended release oral tablets, 2008). Patients should be monitored for venlafaxine
3)  Severity: major 
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4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients should be monitored for signs of venlafaxine toxicity such as nausea, drows
7)  Probable Mechanism: decreased venlafaxine clearance 
8)  Literature Reports 

a)  Caution is warranted with the concurrent use of CYP3A4 inhibitors, such as telithromycin, and venlafaxine due to possible increases in plasma
desvenlafaxine (ODV) (Prod Info venlafaxine extended release oral tablets, 2008). 

 
3.5.1.EE   Tenidap 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.EF   Tenoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.EG   Tiaprofenic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.EH   Ticlopidine 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case reports and epidemiological studies have
(SSRIs) and serotonin-norephinephrine reuptake inhibitors (SNRIs), including venlafaxine, is associated with gastrointestinal bleeding. Bleeding events
ecchymoses, hematomas, epistaxis, and petechiae; life-threatening hemorrhages have also occurred. Coadm
the risk of bleeding (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with antiplatelet agents. Closely
patients receiving antiplatelet agents concomitantly (Prod Info EFFEXOR XR(R) extended-release oral capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.EI   Tirofiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case reports and epidemiological studies have
(SSRIs) and serotonin-norephinephrine reuptake inhibitors (SNRIs), including venlafaxine, is associated with gastrointestinal bleeding. Bleeding events
ecchymoses, hematomas, epistaxis, and petechiae; life-threatening hemorrhages have also occurred. Coadm
the risk of bleeding (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with antiplatelet agents. Closely
patients receiving antiplatelet agents concomitantly (Prod Info EFFEXOR XR(R) extended-release oral capsules,
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7)  Probable Mechanism: unknown 
 
3.5.1.EJ   Tolmetin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.EK   Toloxatone 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
2)  Summary: Concurrent administration or overlapping therapy with venlafaxine and a monoamine oxidase (M
state characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, d
concomitant use of serotonin specific reuptake inhibitors and MAO inhibitors (Prod Info Effexor(R) XR, 1999e; Lappin
60-year old woman developed a serious case of serotonin syndrome after the inadvertent ingestion of a single dose of venlafaxine while on
As a reversible and selective monoamine oxidase inhibitor, toloxatone may not potentiate the effects of selective serotonin reuptake inhibitors to the same
with other MAOIs. However, until further studies confirm the safety and efficacy of this combined therapy, concomitant use is contraindicated.
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of venlafaxine and a MAO inhibitor is contraindicated. Wait at least 14
at least seven days after discontinuing venlafaxine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of selective serotonin reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in mental status,
not recognized and correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for 11 days before beginning therapy with
the patient became restless and developed leg twitches. The patients was later admitted to the emergenc
disturbances. After treatment with diazepam and propranolol the patient did not improve. The patient was then given two 4
symptoms after the second dose (Lappin & Auchincloss, 1994l).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was added to a regimen of
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, increased pulse, increased respiration
Hg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant sy
sertraline and phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be discontinued for at
serotonin reuptake inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five half
1994m).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky & de Vries, 1990n). One case
approximately one month after adding selegiline to fluoxetine therapy. The patient improved two months a
case involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to
relatively quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  
e)  A case of a 60-year old female who developed serotonin syndrome after the inadvertent ingestion of a
Approximately four hours after taking the venlafaxine, the patient became weak, confused, and collapsed. Upon
hyperreflexia, and diaphoresis. After treatment with diazepam, dantrolene, and other supportive therapy, the patient's condition returned

 
3.5.1.EL   Tramadol 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: The use of tramadol concurrently with other serotonergic drugs may result in serotonin syndrome (Prod Info ULTRAM(R) ER oral
tramadol with mirtazapine and venlafaxine resulted in symptoms of serotonin syndrome in 47-year-old male. H
hyperreflexia, and mydriasis (Houlihan, 2004). If tramadol is used concomitantly with venlafaxine, monitor closely for
serotonin syndrome develops, discontinue the offending agents and provide supportive care and other therapy as
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: There is potential for serotonin syndrome with the concomitant use of tramadol and
release tablets, 2008). A case of serotonin syndrome was reported with coadministration of tramadol with venlafaxine and mirtazapine and
If the use of tramadol concomitantly with venlafaxine is clinically warranted, monitor closely for symptoms of serotonin syndrome such as neuromuscular
muscle rigidity, clonus, peripheral hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, mydriasis, diaphoresis, the presence of bowel
changes (including agitation and delirium). Serotonin syndrome can be life-threatening. If serotonin syndrome
therapy as necessary (Boyer & Shannon, 2005). 
7)  Probable Mechanism: additive serotonergic pharmacologic effects 
8)  Literature Reports 

a)  Serotonin syndrome developed in a 47-year-old male when tramadol was added to a regimen of venla
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and mirtazapine 30 mg/day for 4 months. Tramadol was added and over 4 weeks the dose was titrated up to 300 mg/day without
mg/day of tramadol, he experienced agitation, confusion, severe shivering, diaphoresis, myoclonus, hyperreflexia, and mydriasis. Tramadol,
the next 4 hours, tachycardia and a fever (39.2 degrees Celsius) developed. Intravenous fluids were adm
were restarted with dose titrations to original doses over 1 week without any recurrence of serotonin syndrome

 
3.5.1.EM   Tranylcypromine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes)
2)  Summary: Concurrent administration or overlapping therapy with venlafaxine and a monoamine oxidase (M
state characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, d
concomitant use of serotonin specific reuptake inhibitors and MAO inhibitors (Prod Info Effexor(R) XR, 2000a; Lappin
60-year old woman developed a serious case of serotonin syndrome after the inadvertent ingestion of a single dose of venlafaxine while on
Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of venlafaxine and a MAO inhibitor is contraindicated. Wait at least 14
at least seven days after discontinuing venlafaxine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can produ
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in mental status,
not recognized and correctly treated, death can result.  
b)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was added to a regimen of lithium,
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, increased pulse, increased respiration rate,
Hg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant sy
sertraline and phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be discontinued for at
serotonin reuptake inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least 5 half
1994f).  
c)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky & de Vries, 1990f). One case
approximately one month after adding selegiline to fluoxetine therapy. The patient improved two months a
case involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to
relatively quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  
d)  A case of a 60-year old female who developed serotonin syndrome after the inadvertent ingestion of a
Approximately four hours after taking the venlafaxine, the patient became weak, confused, and collapsed. Upon
hyperreflexia, and diaphoresis. After treatment with diazepam, dantrolene, and other supportive therapy, the patient's condition returned
 

 
3.5.1.EN   Trazodone 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concurrent use of trazodone and venlafaxine resulted in symptoms of serotonin syndrome in a 50
and venlafaxine are used concomitantly, monitor closely for symptoms of serotonin syndrome. Serotonin syndrome can be life
agents and provide supportive care and other therapy as necessary (Boyer & Shannon, 2005). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with coadministration of trazodone and
concomitantly, monitor closely for symptoms of serotonin syndrome such as neuromuscular abnormalities (including hyper
shivering), autonomic hyperactivity (including tachycardia, mydriasis, diaphoresis, the presence of bowel sounds, and diarrhea), and mental status changes
Serotonin syndrome can be life-threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive care and other therapy as
7)  Probable Mechanism: additive pharmacologic effects 
8)  Literature Reports 

a)  A 50-year-old male experienced serotonin syndrome 18 days after starting venlafaxine and trazodone
opioid dependence, and docusate were started after he was admitted to the hospital for depressed mood, anhedonia,
increased over 7 days to 225 mg/day. Eighteen days after hospitalization, he became disoriented, restless and experienced myoclonic jerking, gross
afebrile. His other vital signs were unremarkable. All his drugs were discontinued because his symptoms
within 24 hours. Methadone and docusate were restarted and mirtazapine was started. He experienced no further episodes.
inhibitors (SSRIs) while on methadone, without any similar symptoms (McCue & Joseph, 2001). 

 
3.5.1.EO   Trifluoperazine 

1)  Interaction Effect: an increased risk of neuroleptic malignant syndrome and an increased risk of cardiotoxicity (QT prolongation, torsades de pointes,
2)  Summary: Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info Stela
that concomitant use with other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2002;
interval at the recommended therapeutic dose (Prod Info Effexor(R) XR, 2003a). In addition, concomitant use of venlafaxine and trifluoperazine
(Nimmagadda et al, 2000a). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of venlafaxine and trifluoperazine is contraindicated. 
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7)  Probable Mechanism: dopamine-inhibition effect of venlafaxine augments dopamine-receptor inhibition by trifluoperazine; additive effects on QT
8)  Literature Reports 

a)  A 44-year-old male who had been receiving trifluoperazine 1 mg three times daily for ten years as an 
following his first dose, he presented with profound sweating, anxiety, tremor, and rigidity. Vital signs revealed a
beats per minute. Urine and blood panels were within normal limits, with the exception of an elevated creatine phosphokinase concentration of
Neuroleptic malignant syndrome was diagnosed, and the patient was treated with dantrolene and bromocriptine. Within 24 hours the patient recovered
reintroduced without complications. Neuroleptic malignant syndrome may have developed in this patient because
venlafaxine which augmented dopamine-receptor inhibition by trifluoperazine (Nimmagadda et al, 2000). 

 
3.5.1.EP   Trimipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) and adverse effects of both
2)  Summary: Tricyclic antidepressants (TCAs) and venlafaxine have been shown to prolong the QTc interval at the
1982). Even though no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants and other
recommended (Prod Info Elavil(R), 1999). In addition, venlafaxine and tricyclic antidepressants (TCAs) may competitively inhibit each other's
(Perry, 2000; Prod Info Effexor(R) XR, 2003; Ellingrod & Perry, 1994a). Venlafaxine increased the AUC, Cma
increased by 2.5 and 4.5 fold when administered with venlafaxine 37.5 mg and 75 mg every 12 hours, respectively. The
affected (Prod Info venlafaxine extended release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent administra
7)  Probable Mechanism: decreased TCA and venlafaxine metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  When administered with imipramine, the pharmacokinetics of imipramine and the 2-hydroxy metabolit
(AUC), maximum concentration (Cmax), and minimum concentration (Cmin) of desipramine by approximately 35%. The
12 hours) and by 4.5-fold (venlafaxine 75 mg every 12 hours). The clinical significance of this finding is unknown (Prod Info venlafaxine extended

 
3.5.1.EQ   Valdecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.ER   Vasopressin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Venlafaxine and vasopressin have been shown to prolong the QTc interval at the recommended
though no formal drug interaction studies have been done, the coadministration of drugs known to prolong the QTc interval is
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of venlafaxine and vasopressin is not recommended.
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.ES   Warfarin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Case reports and epidemiological studies have shown that use of selective serotonin reuptake inhibitors (SSRIs) and
venlafaxine, is associated with gastrointestinal bleeding. Bleeding events with SSRIs and SNRIs included cases of ecchymoses, hematomas, epistaxis,
have also occurred. Coadministration with warfarin or other anticoagulants may potentiate the risk of bleeding. A population
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an increased ris
Increases in prothrombin time, partial thromboplastin time, or INR have been reported when venlafaxine was administered to patients
with warfarin or other drugs affecting coagulation should be undertaken with caution. Whenever venlafaxine is initiated or discontinued in patients
coagulation parameters is recommended (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with warfarin or other drugs aff
or discontinued in patients receiving anticoagulants, such as warfarin (Prod Info EFFEXOR XR(R) extended-release
7)  Probable Mechanism: additive adverse events 
8)  Literature Reports 

a)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoumon) with concomitant selective serotonin
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospita
abnormal bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of treatment
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showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval (CI), 1.1 to 2.5),
(adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 

 
3.5.1.ET   Xemilofiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case reports and epidemiological studies have
(SSRIs) and serotonin-norephinephrine reuptake inhibitors (SNRIs), including venlafaxine, is associated with gastrointestinal bleeding. Bleeding events
ecchymoses, hematomas, epistaxis, and petechiae; life-threatening hemorrhages have also occurred. Coadm
the risk of bleeding (Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when venlafaxine is used concomitantly with antiplatelet agents. Closely
patients receiving antiplatelet agents concomitantly (Prod Info EFFEXOR XR(R) extended-release oral capsules,
7)  Probable Mechanism: unknown 

 
3.5.1.EU   Zolmitriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concurrent use of a serotonin norepinephrine reuptake inhibitor, such as venlafaxine, and zolmitriptan may result in serotonin
serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid chan
vomiting, and diarrhea. Clinicians should be aware that triptans may be commonly used intermittently and that either
risks of serotonin syndrome with patients who are prescribed this combination and monitor them closely for symptoms of serotonin
EFFEXOR XR(R) extended-release oral capsules, 2008; Prod Info EFFEXOR(R) oral tablets, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as zolmitriptan, and a serotonergic agent, such as venlafaxine, may result in a life
aware that triptans may be commonly used intermittently and that either the triptan or the SSRI may be prescribed
serotonin syndrome with the patient and monitor closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia,
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.EV   Zolpidem 

1)  Interaction Effect: an increased risk of hallucinations 
2)  Summary: The publication of five case reports from the Washington Poison Center elucidates potential interactions between zolpidem and
reported hallucinations after concurrent use of zolpidem and antidepressant medication. The hallucination episodes all lasted longer than one hour, but resolved
1998a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Observe patients for hallucinatory activity. Alternative anti-insomnia medication may be warranted.
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  The Washington Poison Center reports that they received five different calls from patients experiencin
the five reports came from patients taking serotonin-reuptake inhibitors in addition to zolpidem. The antid
and bupropion. In each case, the hallucinatory activity lasted longer than one hour, but the patients' symptoms resolved
which zolpidem might cause hallucinations has not been firmly established (Elko et al, 1998).  

 
3.5.1.EW   Zomepirac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and cohort studies have shown that
NSAIDs has been associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and life
(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When venlafaxine and a nonsteroidal antiinflammatory agent are given concurrently
2008). 
7)  Probable Mechanism: unknown 

 
3.5.2   Drug-Food Combinations 

 
3.5.2.A   Ethanol 

1)  Interaction Effect: an increased risk of CNS effects 
2)  Summary: Concomitant use of venlafaxine and ethanol did not potentiate psychomotor or psychometric effects associated with alcohol
However, the manufacturer of venlafaxine recommends that patients be advised to avoid alcohol while using venlafaxine (Prod Info Effexor(R) XR,
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
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6)  Clinical Management: Patients receiving venlafaxine should be advised to avoid the use of alcohol. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  The pharmacokinetic and pharmacodynamic effect of venlafaxine was tested in 16 healthy volunteers
every eight hours for seven days. Ethanol or placebo was given on day 5 or 7 of venlafaxine administration
pharmacokinetics of venlafaxine when given with ethanol or placebo. In addition, no significant difference was detected in eight objective
ethanol or placebo. It is not known if repeated administration of ethanol would have had a significant effect (Troy et al, 1997).

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Venlafaxine Hydrochloride 
1)  Therapeutic 

a)  Physical Findings 
1)  Measures such as the Hamilton Depression Rating Scale, Hamilton depressed mood item, MADRS to
Improvement item may be used to assess efficacy in patients receiving venlafaxine for major depressive disorder (Prod Info
extended-release oral capsules, 2008). 
2)  The Hamilton Rating Scale for Anxiety (HAM-A) total score, the HAM-A anxiety and tension items, and
of venlafaxine extended-release in generalized anxiety disorder (Prod Info EFFEXOR XR(R) extended-release oral capsules,
3)  The Liebowitz Social Anxiety Scale (LSAS) may be used to assess therapeutic efficacy of venlafaxine
release oral capsules, 2008). 
4)  The Panic and Anticipatory Anxiety Scale (PAAS), Panic Disorder Severity Scale (PDSS) total score, 
therapeutic efficacy of venlafaxine extended-release in panic disorder (Prod Info EFFEXOR XR(R) extended

2)  Toxic 
a)  Laboratory Parameters 

1)  Measurement of serum cholesterol levels should be considered during long-term treatment as clinicall
venlafaxine for at least 3 months during placebo-controlled trials (Prod Info EFFEXOR(R) oral tablets, 2008; Prod
2)  Hyponatremia may occur as a result of treatment with SSRIs and serotonine-norepinephrine reuptake inhibitors,
diuretics. Consider monitoring serum sodium levels in these patients (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R)
3)  Liver function should be monitored as dosage adjustments are necessary in cases of cirrhosis of the l
release oral capsules, 2008). 
4)  Patients receiving warfarin therapy should be carefully monitored when venlafaxine is initiated or disco
reported when SSRIs and serotonine-norepinephrine reuptake inhibitors were co-administered with warfarin (Prod Info
release oral capsules, 2008). 
5)  Renal function should be monitored, particularly in the elderly, as dosage adjustments are necessary 
oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). 

b)  Physical Findings 
1)  Cough, progressive dyspnea, or chest discomfort may be indicative of interstitial lung disease and eos
symptoms are observed, prompt medical evaluation and possible discontinuation of venlafaxine therapy is recommended (Prod
extended-release oral capsules, 2008). 
2)  Increases in blood pressure have been reported in patients receiving venlafaxine. Preexisting hypertension should be controlled
monitoring of blood pressure should occur in patients receiving venlafaxine. Dose-reduction or discontinuation of venlafaxine should be considered in
pressure (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules,
3)  Observe patients for discontinuation symptoms such as dysphoric mood, irritability, agitation, dizziness,
insomnia, hypomania, tinnitus, and seizures. Avoid abrupt discontinuation or dose-reduction of venlafaxine (Prod Info EFFEXOR(R)
release oral capsules, 2008). 
4)  Observe patients (particularly the elderly, volume-depleted, and those receiving diuretics) for signs an
impairment, confusion, weakness, and unsteadiness. More severe and/or acute cases may lead to hallucination, syncope,
oral tablets, 2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). 
5)  Observe patients for signs and symptoms of serotonin syndrome. Symptoms may include mental status changes
blood pressure, hyperthermia), neuromuscular aberrations (hyperreflexia, incoordination), and/or gastrointestinal symptoms (nausea,
2008; Prod Info EFFEXOR XR(R) extended-release oral capsules, 2008). 
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6)  Patients with depressive symptoms should be screened prior to initiating treatment with an antidepressant to determine if they are at
detailed psychiatric history, including a family history of suicide, bipolar disorder, and depression (Prod In
capsules, 2008). 
7)  Patients receiving antidepressants should be monitored for worsening of depression, suicidality, or unusual changes in behavior,
increases or decreases. Such monitoring should include at least weekly face-to-face contact with patients or their family members or caregivers during the
every other week for the next 4 weeks, then at 12 weeks, and then as clinically indicated beyond 12 weeks.
observation) of patients and communication with the prescriber (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR
2004). 
8)  Patients who experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility, a
for worsening depression or suicidality. If these symptoms are observed, therapy should be re-evaluated and it may be necessary to
in onset, or were not part of the patient's initial symptoms (Anon, 2004; Anon, 2004; Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R)
9)  Patients with raised ocular pressure or at risk of acute narrow angle glaucoma should have ocular pressure measured while on venlafaxine
Info EFFEXOR XR(R) extended-release oral capsules, 2008). 

 
 4.2   Patient Instructions 

A)  Venlafaxine (By mouth) 
Venlafaxine 
 
Treats depression. Effexor XR® also treats panic disorder, social anxiety disorder, and generalized anxiety disorder. This medicine is a serotonin and
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to venlafaxine, or if you have used an MAO inhibitor
days. 
 
How to Use This Medicine: 
Long Acting Capsule, Long Acting Tablet, Tablet 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be changed several
use it more often than your doctor tells you to. 
It is best to take this medicine with food or milk. 
Swallow the extended-release capsule whole. Do not crush, break, or chew it. 
If you cannot swallow the extended-release capsule, you may open it and pour the medicine into a small amo
it without chewing. 
It is best to take this medicine at the same time each day. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your do
Guide if you do not have one. Your doctor might ask you to sign some forms to show that you understand this

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next d
medicine to make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after you have finished your treatment. You will
expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, and herbal products.

Make sure your doctor knows if you are using an MAO inhibitor (such as isocarboxazid, phenelzine, selegiline,
inhibitor within the last 14 days. Using these medicines with venlafaxine could cause serious health problems.
Tell your doctor if you are also using St. John's Wort, tryptophan supplements, cimetidine (Tagamet®), haloperidol (Haldol
(Lithane®, Lithobid®, Eskalith®), or tramadol (Ultram®). Make sure your doctor knows if you are also using m
depression (such as desipramine, fluoxetine, paroxetine, Celexa®, Lexapro™, Norpramin®, Paxil®, Zoloft®), 
for pain or arthritis, also called "NSAIDs" (such as aspirin, celecoxib, ibuprofen, Advil®, Aleve®, Celebrex®, Ecotrin
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and allergy
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant, trying to become pregnant, or breastfeeding. 
Make sure your doctor knows if you have liver disease, kidney disease, heart disease, had a recent heart attack, narrow
high cholesterol in the blood, or a mineral imbalance (such as low sodium in the blood). Tell your doctor if you have
For some children, teenagers, and young adults, this medicine can increase thoughts of suicide. Tell your doctor or your child's doctor right away if you or your
have thoughts about hurting yourselves. Report any unusual thoughts or behaviors that trouble you or your ch
you or your child have trouble sleeping, get upset easily, have a big increase in energy, or start to act reckless.
nervous, angry, restless, violent, or scared. Let the doctor know if you, your child, or anyone in your family has bipolar
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that could be dangerous if you are not alert.
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to keep all appointments.
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease your dose before stopping it
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Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, chest tightness, trouble breathing.
Change in how much or how often you urinate. 
Chest pain. 
Fast or uneven heartbeat. 
Feeling confused, nervous, restless, or clumsy. 
Feeling more excited or energetic than usual. 
Fever, chills, cough, sore throat, and body aches. 
Lightheadedness, dizziness, or fainting. 
Muscle spasms, twitching, or stiffness. 
Seizures or tremors. 
Severe nausea or diarrhea. 
Unexplained fever, sweating, or shivering. 
Unusual behavior or thoughts of hurting yourself or others. 
Unusual bleeding or bruising. 
Unusual tiredness or weakness. 

 
If you notice these less serious side effects, talk with your doctor: 

Anxiety, trouble sleeping, or unusual dreams. 
Blurred vision. 
Constipation or dry mouth. 
Headache. 
Mild nausea, vomiting, loss of appetite, or weight loss. 
Problems with sex. 
Sleepiness. 
Warmth or redness in your face, neck, arms, or upper chest. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Venlafaxine Hydrochloride 
1)  Like the SSRIs, venlafaxine does not cause the anticholinergic, sedative, or cardiovascular adverse effects typical of "traditional" antidepressants.
activating effect, at least with acute administration. Although its clinical significance is unclear, it inhibits synaptosomal dopamine reuptake, unlike most existing
patients with previous experience with tricyclic antidepressants indicate that venlafaxine has a different adverse ef
2)  Despite availability of newer antidepressants, 30% to 40% of patients with severe depression fail to achieve co
limited clinical trials, venlafaxine was comparable to tricyclic antidepressants and superior to selective serotonin reuptake
response rates may result from the dual action of venlafaxine on the norepinephrine and serotonin system. Further evaluation of venlafaxine
Venlafaxine extended-release was superior to placebo in the prevention of recurrent episodes of depression in patients with major depressive disorder during
maintenance phase trials (Kocsis et al, 2007; Keller et al, 2007). 
3)  One potential advantage of venlafaxine is its apparent rapid onset of action; significant improvement of depressive symptoms and induction of
2 weeks of therapy. However, it has not been established that venlafaxine clearly works faster than other antidepressants; rapid antidepressant effects may
trials, rather than a distinguishing characteristic of this drug. If additional research including comparative trials support the safety, efficacy, and rapid onset
should be considered. 
4)  Preliminary data suggest that venlafaxine may be useful in the treatment of obsessive-compulsive disorder and
these disorders. 

 
 4.4   Mechanism of Action / Pharmacology 

A)  Venlafaxine Hydrochloride 
1)  MECHANISM OF ACTION 

a)  Venlafaxine hydrochloride is an antidepressant agent that potentiates the neurotransmitter activity in the central nervous system (CNS). It also
norepinephrine and dopamine reuptake. Venlafaxine and its active metabolite, O-desmethylvenlafaxine (ODV), are potent inhibitors of neuronal serotonin (5
slightly less potent inhibitors of neuronal norepinephrine reuptake, and weak inhibitors of neuronal dopamine reuptake. Venlafaxine
serotonin reuptake inhibitors (Prod Info EFFEXOR(R) oral tablets, 2008; Prod Info EFFEXOR XR(R) extended
Perry, 1994; Saletu et al, 1992; Muth et al, 1991; Fabre & Putmann, 1987). 
b)  Venlafaxine is a bicyclic antidepressant that has been referred to as an atypical or "second-generation" antidepressant. It selectively inhibits neuronal
dopamine in order of decreasing potency. It does not inhibit monoamine oxidase, and does not show the degr
antidepressants have been shown to exhibit. No affinity for central muscarinic-cholinergic, dopaminergic, histaminic, opioid (mu),
demonstrated for venlafaxine or its major active metabolite, O-desmethylvenlafaxine. In animal studies, venlafaxine has been shown to inhibit neuronal activity in
Other antidepressant properties include its ability to reverse reserpine hypothermia and to cause pineal beta-
Saletu et al, 1992a; Yardley et al, 1990). 
c)  Venlafaxine is a racemic mixture; while the pharmacologic profile of the levo(-) isomer is similar to that of t
1992). 

2)  ELECTROENCEPHALOGRAPHIC EFFECTS 
a)  Electroencephalographic (EEG) analysis in patients receiving venlafaxine has shown that it exerts significant effects on brain
compared with placebo, alpha power is decreased, relative delta/theta and beta powers are increased, and the total centroid is accelerated. These effects
antidepressants such as imipramine (Saletu et al, 1992a). 
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3)  NEUROPSYCHIATRIC EFFECTS 
a)  Administration of venlafaxine has been shown to cause significant improvement in attention, concentration
to placebo in healthy volunteers. This is thought to be due to activation of all 3 neurotransmitter systems (i.e.,
with higher doses, most likely due to the drug's serotonergic activity (Saletu et al, 1992a). 

4)  REVIEW ARTICLES 
a)  Two reviews provide a discussion of the efficacy of selective serotonin reuptake inhibitors and other antidepressants for treatment of severe depression
b)  The efficacy of antidepressants in reducing panic attack frequency, symptoms of depression, social avoidance, and overall impairments from panic
c)  A review article discussed the rational treatment of depression and included a discussion of each class of antidepressants (Cohen,
d)  The pharmacology and therapeutic potential of venlafaxine has been reviewed (Holliday & Benfield, 1995a; Ellingrod & Perry, 1994d).
e)  Drug-interactions of antidepressants are reviewed in German language (Zapotoczky & Simhandl, 1995). 

 
 4.5   Therapeutic Uses 

 
4.5.A   Venlafaxine Hydrochloride 

Antineoplastic adverse reaction - Neurotoxicity 

Attention deficit hyperactivity disorder 

Binging - Eating disorder 

Bipolar disorder, depressed phase 

Cancer pain 

Cerebrovascular accident - Depression 

Depression - Perimenopausal disorder 

Diabetic neuropathy 

Dysthymia 

Generalized anxiety disorder 

Hot sweats, Breast cancer-related 

Major depressive disorder 

Menopausal flushing 

Obsessive-compulsive disorder 

Panic disorder, With or without agoraphobia 

Posttraumatic stress disorder 

Premenstrual dysphoric disorder 

Recurrent major depressive episodes; Prophylaxis 

Severe major depression with psychotic features 

Social phobia 

Tension-type headache; Prophylaxis 
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4.5.A.1   Antineoplastic adverse reaction - Neurotoxicity 
a)  Overview 

FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Venlafaxine extended-release completely resolved paclitaxel-neurosensory toxicity in a 69-year-old woman (Durand
c)  Adult: 

1)  In a single case report, venlafaxine hydrochloride extended-release (XR) completely resolved paclitaxel
milligrams (mg)/m(2) and carboplatin for ovarian cancer. After failure of clonazepam 1.5 mg, venlafaxine XR 37.5 mg
resolved pin-pricks and parerethises in both her hands and wrists (Durand & Goldwasser, 2002). 

 
4.5.A.2   Attention deficit hyperactivity disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Results of a prospective, 6-week, open-label trial (n=13) demonstrate that venlafaxine therapy improved symptoms of
Abali, 2004). 

c)  Pediatric: 
1)  Symptoms of attention deficit hyperactivity disorder (ADHD) improved following venlafaxine treatment in pediatric patients. In a prospective, open
6 to 15 years of age (mean age, 9.9 years) with ADHD and without comorbid depression received venlafaxine
dose, 40.38 mg/day) for 6 weeks. No other psychotropic medications were allowed during the study. Response was defined as a
Clinical Global Impression (CGI)-Improvement scale. The total mean score of the Connor Parent Index w
including significant improvement in individual index items such as "short attention span", "easily distracted", "easily
CGI-Severity rating was also significantly improved from baseline to endpoint (p less than 0.05) and there was a 61.5% response rate as
who did not respond to venlafaxine treatment had comorbid conditions, including tic disorder or oppositional defiant disorder. The authors suggest that
complicated by venlafaxine therapy. Transient adverse effects included stomachache (n=2), somnolence (n=2),
(56.25 mg/day) and one patient, with a comorbid tic disorder, experienced behavioral activation and worsening of ADHD symptoms. Larger, controlled
safety and efficacy of venlafaxine in the treatment of ADHD in pediatric patients (Mukaddes & Abali, 2004).

 
4.5.A.3   Binging - Eating disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Results of a retrospective study (n=35) indicate venlafaxine may be an effective treatment for binge-
c)  Adult: 

1)  The results of a small, retrospective study indicate that venlafaxine may be an effective treatment for binge
eating disorder (n=35) received venlafaxine alone (n=29) or as an adjunctive therapy (n=6) at a mean dose of 222
(range, 28 to 300 days). Some patients also received behavioral dietary counseling (91%), formal psychotherapy (3%) or both (3%). In the
amitriptyline, bupropion, paroxetine, or sertraline. Patients on single or combination venlafaxine therapy with active or inactive binge
frequency, Clinical Global Impressions-Severity of Illness (CGI-S) scale scores for binge eating and depressive disorder,
0.0001). Fifteen (43%) patients lost at least 5% of their baseline weight and 7 (20%) patients lost at least 10% of their baseline weight. The most
sexual dysfunction (14%), insomnia (14%), nausea (11%), and blood pressure changes (46%). A small in

 
4.5.A.4   Bipolar disorder, depressed phase 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

No significant difference between adjunctive bupropion, sertraline or venlafaxine was revealed among response or
risk of switching into (hypo)mania was significantly higher with venlafaxine in a randomized, double-
Venlafaxine monotherapy was more effective than lithium for the initial treatment of bipolar II major depressive episode with
randomized, open-label, clinical trial (n=83) (Amsterdam & Shults, 2008). 
Venlafaxine and paroxetine were both significantly effective adjunctive treatments for breakthrough depression in bipolar disorder, but
observed with venlafaxine in a single-blind, randomized, comparative trial (n=60) (Vieta et al, 2002).
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c)  Adult: 
1)  General Information 

a)  The incidence of bipolar disorder is reported to occur in 1% to 3% of the population. Most importantly, bipolar patients spend a 3
comparison to (hypo)manic episodes and have a 10% to 20% lifetime risk of death by suicide (Post et al, 2006). Therefore,
for reduction of morbidity and mortality in patients with bipolar affective disorder. However, practice guidelines are essentially empirical and
inadequate. The American Psychiatric Association recommends that initial treatment of bipolar II major
stabilizer and the lowest-effective dose, short-term antidepressant therapy (Amsterdam & Shults, 2008). Conversely, the
antidepressant monotherapy may be considered in bipolar II major depressive episode in patients wi
mood stabilizer monotherapy for mild to moderate bipolar II depression and combination mood stabilizer
treatment completely (Amsterdam & Shults, 2008). Historical studies have provided evidence that antidepressants, particularly medications with
(eg, venlafaxine, tricyclic antidepressants) may increase the risk of switch into a hypomanic or manic
no significant differences between adjunctive bupropion, sertraline, or venlafaxine among response or remission rates in the
mania switch was significantly higher with venlafaxine compared with bupropion and sertraline (Post et al, 2006). Similarly, a randomized, comparative
treatment with venlafaxine or paroxetine were both significantly effective for the treatment of breakthr
or manic switch was observed with venlafaxine (Vieta et al, 2002). In contrast, venlafaxine monotherapy was found to be
major depressive episode with low occurrence of hypomanic switch in a prospective, randomized trial (Amsterdam & Shults, 2008). Additional
sizes, distinguishing between inclusions of bipolar I or bipolar II patients, a clear definition of switch, 
would be beneficial for consistent and effective control of major depressive episode and minimization of
Shults, 2008; Vieta et al, 2002). 

2)  Clinical Trials 
a)  No significant difference between adjunctive bupropion, sertraline or venlafaxine was revealed am
the risk of switching into (hypo)mania was significantly higher with venlafaxine compared with bupropion and
(n=174). All patients were currently treated with at least 1 mood stabilizer or antimanic agent. Subjects were randomized to receive either
(n=51), sertraline 50 to 200 mg/day (n=58), or venlafaxine 37.5 to 375 mg/day (n=65) for 10 weeks. P
the study. Symptoms were assessed using the Inventory of Depression Symptomatology (IDS), the Young Mania Rating Scale
Disorder (CGI-BP). The outcome measures included antidepressant response (defined as either a 50
depression score), antidepressant remission (defined as an IDS score less than 12 and/or a CGI-BP depression score of
hypomania (defined as either an increase of 2 points on the CGI-BP manic severity score during any point of the trial, a CGI
at any time point). At week 10, the response rates for bupropion, sertraline and venlafaxine were 49%,
differences were not statistically significant between groups and controlling for lithium use did not alter the results. However, the risk
venlafaxine. Based on at least a 2-point increase on the CGI-BP score, (hypo)manic switching occur
respectively. When these data were analyzed using survival analysis in order to control for the effect of withdrawals on the
treatment groups was significant (p=0.002), and controlling for lithium demonstrated similar results (p
the significant difference in the risk of switching-time between venlafaxine and sertraline (p=0.01, adjusted for
lithium), while there was no significant difference between sertraline and bupropion (p=0.9). The risk was also demonstrated to be higher with
score (greater than 13) was analyzed. By study endpoint, 4%, 7%, and 15% of patients switched in the
for lithium did not change the results. The difference between venlafaxine, bupropion and sertraline treatment groups remained
mania of at least 3 or YMRS greater than 13 criteria were used (p=0.03 without controlling for lithium; p=0.02 when controlled for lithium). The
cycling was lower with bupropion when compared with venlafaxine (p less than 0.01) but there was n
venlafaxine. The percentages of patients who discontinued the study prematurely for any reason were 31%, 41%, and 45% in the
Withdrawal for adverse events did not vary between the 3 groups. Limitations of the study include no
b)  Venlafaxine monotherapy was more effective than lithium for the initial treatment of bipolar II major
randomized, open-label, clinical trial (n=83). DSM-IV bipolar II adult patients with an ongoing acute (less than 2 years) or chronic (2
included in the trial. All patients had a baseline, 17-item Hamilton Depression Rating Scale (HAM-D 1
psychosis in the preceding 3 months or if they were nonresponsive to venlafaxine or lithium during the current major
neuroleptics, tranquilizers or over-the-counter antidepressant agents were not allowed. Any previously established psychotropic regimens were
Concomitant zolpidem, zaleplon or trazodone was allowed for severe insomnia. Eligible patients aged 37.2 +/
(n=40) for 12 weeks. Venlafaxine was initiated at 37.5 milligrams (mg)/day, increased to 75 mg/day during week 1, and titrated in 37.5
mg/day by week 4. The highest tolerated dose was maintained for an additional 8 weeks. Lithium was
required serum lithium level of 0.5 millimoles (mmol)/L during week 2. Lithium dose was optimized to a therapeutic steady
maintained for an additional 8 weeks. At baseline, study subjects had a history of bipolar II for 18.5 +/
18.7 +/- 8.7 years and first hypomanic episode at age 20.7 +/- 8.2. The mean baseline HAM-D 28 score for the
group. At the end of the study, 79.1% of patients in the venlafaxine group and 37.5% of patients in the lithium group completed the
was a greater reduction in HAM-D 28 (primary endpoint) with venlafaxine monotherapy compared wi
(95% CI, -11.97 to -1.18; p=0.017). Venlafaxine monotherapy yielded a greater number of responders (at least 50% reduction
20%; p less than 0.0005). The proportion of remitters (final HAM-D 28 score of 8 or less) was also sig
0.0005). There was no significant difference between treatment groups in the mean Young Mania Rating Scale (YMRS)
each, experienced subsyndromal hypomanic and hypomanic symptoms (2.4% vs 2.6%; p=0.99). On
patient in the lithium group discontinued due to increasing suicidal ideation. Other common adverse effects included
mouth (32.6% vs 10%), somnolence (30.2% vs 22.5%) and difficulty thinking (16.3% vs 32.5%) in the
of a placebo/control group, short treatment duration and small sample population size (Amsterdam &
c)  Venlafaxine and paroxetine were both significantly effective adjunctive treatments for breakthrough
manic switch was observed with venlafaxine in a single(rater)-blind, randomized, comparative trial (n=60). Study subjects
episode indicated by a score of greater than 17 on the 17-item Hamilton Rating Scale for Depression (HAM
carbamazepine, other) for at least 6 months prior to the current depressive episode, and required to maintain
throughout the study period. Recent treatment with antidepressant or antipsychotics during the previous 3 months was not permitted. Patients
attempt, currently abusing alcohol or other psychotropics, using concomitant anxiolytics, had previou
Scale (YMRS). Eligible patients were randomly assigned to either venlafaxine (n=30; age 45.5 years (yr) +/
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6 weeks. Based on response and tolerability, the venlafaxine group received 37.5 milligrams (mg) twice daily, titrated by 75
trial was 179.2 +/- 91 mg/day. The paroxetine group received 20 mg/day titrated by 10-mg/day increments, and
modified intent-to-treat population, defined as all patients who took at least 1 dose of study medication and had at least 1 study assessment, both
significant improvement in HAM-D 28 scores from baseline to endpoint (primary endpoint). The change in HAM
to 13.8 +/- 6.7 for paroxetine (both p less than 0.0001). Venlafaxine was numerically superior to paroxetine in efficacy and in
defined as a reduction in HAM-D 28 score by 50% or more from baseline, was 48% in the venlafaxin
HAM-D score of less than 10 and a Clinical Global Impressions (CGI) severity score of 1 was 33% in the venlafaxine
occurred in 4 patients (13%) in the venlafaxine group: 2 switched to hypomania (YMRS score = 12 and 14) and 2 switched to full mania (YMRS
(3%) in the paroxetine group who switched to hypomania (YMRS score = 17) (p not significant). The
treatment and antidepressant discontinuation. One manic episode required hospitalization. Common adverse events included nausea
vs 7%), headache (3% vs 10%) and insomnia (10% vs 0%) in the venlafaxine and paroxetine groups,
study design, small sample population size and short follow-up period (Vieta et al, 2002). 

 
4.5.A.5   Cancer pain 

See Drug Consult reference: MANAGEMENT OF CANCER-RELATED PAIN IN ADULT PATIENTS 
 
4.5.A.6   Cerebrovascular accident - Depression 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

During an open study, 12 post-stroke patients benefited from venlafaxine treatment administered within 2 weeks
c)  Adult: 

1)  Twelve patients who received venlafaxine within 2 weeks of a stroke showed a decrease in depressive
(mg) daily with an increase to 150 mg daily after 2 days. Response was evaluated with the Hamilton Depression Rating
(MADRS). After 5 weeks of treatment, the HAM-D score decreased from 24.3 to 7.25, and the MADRS de
dose was decreased in 1 patient due to agitation; 3 patients had nausea during initiation of treatment. Based on
with depression secondary to stroke (Dahmen et al, 1999). 

 
4.5.A.7   Depression - Perimenopausal disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In a small, open-label trial, extended-release venlafaxine therapy reduced depressive symptoms and
c)  Adult: 

1)  In a small, 8-week, open-label trial, treatment with extended-release venlafaxine reduced depressive a
perimenopausal if they reported one or more climacteric symptoms (hot flushes, sweating, vaginal dryness, menstrual
criteria comprised of presence of current depressive disorder confirmed by the DSM-IV Axis I disorders, no psychotropic therapy or
non-hormonal method of contraception. The study was initiated on day 10, 11, or 12 of the menstrual cyc
orally once daily during week 1 and 75 mg daily during week 2. Data collection instruments included the Hamilton
global impression severity (CGI-S), and a standard measure of 4 subscales: psychiatric, somatic, vasomotor, and sexual dysfunction.
When clinically necessary, dosage was increased in 75-mg increments after the week 2 and week 4 visit. In the 14 participants that completed the study,
observed by week 2 and were sustained through week 8. Antidepressant response (greater than 50% Ham
equal to 7) was achieved in 12 subjects (75%) after 8 weeks of venlafaxine therapy (75 to 225 mg/day). At week 8, GCS total scores were
71%, and anxiety subscores reduced by 63%. Vasomotor and sexual dysfunction subscores were not sig
vasomotor subscores greater than 0, a 37.5% decline was observed at week 8 (p less than 0.05). However, the investigators contend
vasomotor symptoms observed in women who had baseline vasomotor symptoms and that further studie
depression (Ladd et al, 2005). 

 
4.5.A.8   Diabetic neuropathy 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Dose-related, clinically significant reductions in pain were demonstrated with venlafaxine extended-release
(Rowbotham et al, 2004). 
One case report demonstrated the effectiveness of venlafaxine depot combined with gabapentin for the relief of severe
Venlafaxine relieved the unremitting pain of diabetic peripheral neuropathy in 8 patients who found no relief from a variety of other treatments (Kiayias

Page 77 of 99MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.10, page 77

Case 3:09-cv-00080-TMB     Document 78-22      Filed 03/24/2010     Page 175 of 197



In a series of 11 patients, venlafaxine relieved the pain associated with diabetic peripheral neuropathy (Davis & Smith,
c)  Adult: 

1)  The efficacy of venlafaxine extended-release (XR) for the treatment of painful diabetic neuropathy was demonstrated during a double
outpatients with metabolically stable type 1 or 2 diabetes and bilateral distal peripheral neuropathy of at least moderate
XR at a dose of 75 milligrams (mg) or 150 to 225 mg daily or placebo orally for 6 weeks. Primary efficacy measures included scores on the daily
and Pain Relief (VAS-PR) scales. Of the 244 patients randomized, 242 made up the intent-to-treat (ITT) p
in the venlafaxine XR 75 mg group, 67.3 mm in the venlafaxine XR 150 to 225 mg group, and 68.8 in the placebo group. At week
reductions in mean adjusted pain intensity scores were 32%, 50%, and 27% for venlafaxine XR 75 mg, venlafaxine XR 150 to 225 mg, and placebo,
significantly more effective than placebo (p less than 0.001) and venlafaxine XR 75 mg (p =0.006) at wee
venlafaxine 150 to 225 mg was significantly more effective than placebo by week 6 (59.9 mm versus 43.6 mm, respectively; p
placebo (51 mm versus 43.6 mm). The percentages of patients who were considered responders (at least 50% reduction from baseline on the VAS
placebo groups at week 6 (LOCF) were 56% and 34%, respectively (p less than 0.01). The number needed to treat (NNT)
was 4.5 at week 6. The most common treatment-emergent adverse events associated with both venlafaxine XR groups were nausea and somnolence.
occurred in 6%, 5%, and 1% of the venlafaxine XR 75 mg, venlafaxine XR 150 to 225 mg, and placebo groups,
changes during treatment. Adverse events leading to study withdrawal did not significantly differ between the 3 treatment groups
2)  The combination of venlafaxine depot (75 milligrams (mg) three times daily) and gabapentin relieved t
history of type 1 diabetes. The patient developed burning pain and tenderness of the arms and legs and distal
pain was not relieved despite the following treatments: paracetamol and dextropropoxyphene for 7 months; amitriptyline,
buprenorphine for 3 months; then eight different analgesics. Placing her legs in buckets of cold water for long periods of time provided the only
developed orthostatism, preproliferative retinopathy and moderate signs of distal sensory, autonomic, and
75 mg three times daily), and after 7 months was greatly improved with controllable distal pains. Analgesics were
3)  Venlafaxine relieved the unremitting pain of diabetic peripheral neuropathy in 8 patients who found no relief
acetaminophen, carbamazepine, capsaicin, and amitriptyline were not successful, either due to lack of efficacy or to intolerable side effects.
patients responded to venlafaxine 37.5 milligrams twice daily with dramatic relief in symptoms associated
rapidly without interruption of treatment. No serious side effects were observed (Kiayias et al, 2000). 
4)  Eleven patients with type 2 diabetes mellitus and painful diabetic neuropathy had a 75% to 100% reduction in
patients had been treated unsuccessfully with other medications known to alleviate the pain associated with diabetic peripheral
75 milligrams/day, all patients noted a 75% to 100% reduction in pain. No adverse effects were reported. Two patients who were pain
pain 2 to 3 days later. When venlafaxine was restarted, the pain was relieved promptly. This series sugge

 
4.5.A.9   Dysthymia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

During 9-week, open study, venlafaxine was effective for treating dysthymic disorder in 14 patients (Dunner et al,
c)  Adult: 

1)  In a 9-week, open study, 10 and 4 patients showed a complete and modest response, respectively, to
determination of baseline Hamilton Rating Scale for Depression (HAM-D-17) and Beck Depression Inventory (BDI)
was titrated to a maximum dose of 225 mg daily. Seven patients improved with venlafaxine 75 mg daily; whereas, 7 required the maximum
weeks, and met proposed criteria for remission of dysthymic disorder. This study suggests that venlafaxin
are needed. 

 
4.5.A.10   Generalized anxiety disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes (extended-release capsule only); Pediatric, no 
Efficacy: Adult, Effective; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIa; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Venlafaxine extended-release is approved for treating generalized anxiety disorder (GAD), as defined in DSM
2008). 
Extended-release venlafaxine was more effective than placebo for improving the symptoms of depression and anxiety in patients with major
generalized anxiety disorder; however, time to response was greater in patients with comorbidity than in
Venlafaxine extended-release was safe and effective for long-term treatment (6 months) of generalized anxiety disorder in adults during a randomized,
(n=251) (Gelenberg et al, 2000). 
Extended-release venlafaxine was superior to placebo for relieving generalized anxiety disorder in non
blind trial (n=349) (Rickels et al, 2000). 
In two randomized, placebo-controlled, 8-week studies enrolling children with generalized anxiety disorder,
one individual trial and the pooled analysis (Rynn et al, 2007). 

c)  Adult: 
1)  Extended release (XR) venlafaxine was more effective than placebo for improving the symptoms of de
generalized anxiety disorder (GAD). However, time to response was greater in patients with comorbidity than in patients with
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meeting DSM-IV criteria for major depressive disorder in a double-blind, randomized trial (n=368), results from the subset of patients who had
and compared to results of the noncomorbid patients. Patients took once-daily doses of venlafaxine XR 7
increased to a maximum of 225 mg. According to the criteria of more than 50% reduction (from baseline) in the Hamilton
improvement with venlafaxine was significantly greater (p less than 0.05) than with placebo by 12 weeks
however, overall, there was no evident trend for a placebo-drug difference until after the eighth week of treatment. Among
evident as early as week 2. By week 12, response rate was 66% on HAM-D and 59% on HAM-A for those
2001a). 
2)  Venlafaxine extended-release (XR) was safe and effective for the long-term treatment of generalized anxiety disorder (GAD) in a 6
(n=251) who met DSM-IV criteria for GAD without a diagnosis of major depressive disorder were random
age, 41 years) or placebo (n=127; mean age, 38 years) for 28 weeks. Primary outcome measures included change from
HAM-A psychic anxiety factor score, and the Clinical Global Impressions (CGI) scale Severity of Illness and Global Improvement scores. Of the 251
evaluable for the efficacy analysis. The overall dropout rate was 59%, with 60 and 44 patients in the venla
observation-carried-forward (LOCF) method, the adjusted mean changes from baseline to week 28 for HAM
changes for HAM-A psychic anxiety score were -7.4 for venlafaxine XR and -4.2 for placebo (p less than 0.001), and the changes for CGI
0.001). Significant (p less than 0.01) changes in the HAM-A scores were seen as early as week 1 with venlafaxine XR when
differences between venlafaxine XR and placebo were maintained throughout the final assessment at week 28. Similar results were demonstrated for the
where significant reductions were noted with venlafaxine XR compared with placebo at week 1 (p=0.02) and at
Illness scores for venlafaxine XR compared to placebo became initially noted at week 2, but became more significant at week 6
superior to placebo on the CGI-Global Improvement item at all times assessed beyond week 1. Response rates (defined as either a reduction in HAM
or a CGI-Global Improvement score of 1 or 2) during weeks 6 through 28 were at least 69% in the venlafaxine XR group
most common adverse events occurring with at least twice the frequency with venlafaxine XR were anorexia, constipation, dizziness, dry mouth,
sweating. Over time (days 57 to 196), these events subsided with continued therapy (Gelenberg et al, 2000).
3)  Extended-release (XR) venlafaxine was superior to placebo for relieving generalized anxiety disorder in
double- blind trial, patients were given placebo (n=96) or venlafaxine XR (n=253) at one of 3 dose levels (75, 150, or 225 mg/day).
for the first week; during the second week, those assigned to the 150 and 225 mg/day groups were raised to 150 mg/day; those in the 225 mg/day group
the end of week 1 and throughout the 8 weeks of treatment, efficacy measures for all doses of venlafaxine
were indistinguishable for the 2 highest doses of venlafaxine, although, according to the Anxiety Subscale of the Hospital
mg/day. Most discontinuations (29% of patients) were caused by adverse reactions and occurred within the first week of treatment. The most common side
nausea, insomnia, dry mouth, somnolence, dizziness, and asthenia (Rickels et al, 2000). 

d)  Pediatric: 
1)  Extended-release venlafaxine may improve generalized anxiety disorder in children as evaluated in two randomized, placebo
identical in design and were analyzed separately and in a pooled analysis. Children with generalized anxiety
once daily (n=157) or placebo (n=163) and were titrated up according to body weight for 8 weeks, followed by a taper down period for
dose was 225 mg/day for children weighing greater than or equal to 50 kilograms (kg). Patients were stra
equal to 20 on the severity component of the generalized anxiety section of the Columbia Schedule for Affective
Patients were excluded if they had major depressive disorder, acute suicidality, social anxiety, or other psychiatric disorders. In the first
in the composite score of nine delineated items from the Columbia K-SADS (primary endpoint) was greater in the extended
12.4; p less than or equal 0.001); however, there was not a significant difference between treatment groups in the second study
patients responded (defined as at least a 50% decrease from baseline in the nine-item Columbia K-SADS or a clinical global impression (CGI) score of
group (38%) compared to the placebo group (17%; p-value not reported) in the first study, but not in the s
of nine delineated items from the Columbia K-SADS generalized anxiety disorder section was 17.4 points in the
(p < 0.001). In both studies, patients treated with extended-release venlafaxine experienced greater improvement in CGI
most common adverse events in the extended-release venlafaxine group that were twice as frequent as p

 
4.5.A.11   Hot sweats, Breast cancer-related 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In two randomized, double-blind, crossover trials, treatment with oral extended-release venlafaxine 37.5 milligrams
reductions in hot flash frequency, severity, and bother compared to placebo in breast cancer survivors (Carpenter et al, 2007).
In a randomized, double-blind German study (n=80), treatment with oral venlafaxine was significantly more effective than clonidine in decreasing
women with primary breast cancer (Loibl et al, 2007). 

c)  Adult: 
1)  General Information 

a)  Practice guidelines and limited clinical trials support short-term efficacy of oral venlafaxine in brea
2007; Loibl et al, 2007; Hickey et al, 2008). In two, 14-week, randomized, double-blind, placebo-controlled,
venlafaxine, primarily in Caucasian breast cancer survivors, both doses administered demonstrated modest reductions in primary outcomes of hot
physiologically-assessed), severity, and bother compared to placebo (Carpenter et al, 2007). Furthermore, a strong placebo effect with subjective (self
evident in this study. In another 4-week, randomized, double-blind, controlled study in adult women with primary breast cancer
frequency to a greater extent compared to clonidine (Loibl et al, 2007). Treatment-emergent adverse events included dry mouth, severe constipation,
(Carpenter et al, 2007; Loibl et al, 2007). 

2)  Clinical Trials 
a)  Treatment with oral extended-release (ER) venlafaxine 37.5 milligrams (mg; low-dose) or 75 mg (high
flash frequency, severity, and bother compared to placebo in breast cancer survivors in two randomized, double
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cancer (the use of tamoxifen and/or aromatase inhibitors were not allowed), experiencing 1 or more daily hot flashes without current treatment, and
two, 14-week crossover trials. In the low-dose trial (n=52; mean age, 50.5 years; 91% Caucasian), p
(n=26) once daily for 6 weeks; subsequently, without a washout period, patients from each arm were crossed over to the other arm
trial (n=18; mean age, 53 years; 90% Caucasian) had a similar design except venlafaxine ER (n=9) w
during weeks 2 to 5. Hot flash frequency was evaluated using both a weekly, 24-hour (hr), ambulatory sternal skin conductance
electronic event markers and written diaries that were completed during one 24-hr period each week (self
using separate 10-point numeric scales; range; 0=not at all and 10=extremely severe or bothersome) and hot
Interference Scale). Data for the 2 crossover trials were analyzed separately using mixed linear models and adjusted means. For the low
(n=45 and n=15, respectively) provided 86% and 43% power, respectively (using a two-sided paired t
detect a large effect size (equal to 0.78 standard deviation) in the high-dose group. At baseline, mean
study patients (pooled data from both studies) was 7.46 and 6.02, respectively. After 6 weeks of therapy, the physiological hot
(adjusted mean reduction, -1.7) in the low-dose venlafaxine group compared to no change in the pla
(CI), 0.09 to 0.23). In the high-dose trial, venlafaxine-treated patients experienced a 14% (adjusted mean reduction,
hr compared to a 13% (adjusted mean increase, +0.98) increase in the placebo group (p=0.013) (effect size, 0.22; 95% CI, 0.05 to 0.39).
baseline by 42% and 18% (p less than 0.001) in the venlafaxine ER and placebo groups, respectively, in the low
(p=0.001), respectively, in the high-dose trial (effect size, 0.24; 95% CI, 0.1 to 0.38). Additionally, both venlafaxine
vs -5%; p less than 0.001 for both) and bother (low-dose, -4% vs 10%; high-dose, -19% vs +6%; p less than 0.001 for both) to a greater extent
greater improvements from baseline in hot flash interference occurred only in the high-dose venlafaxine group (placebo, 
significant differences between the venlafaxine and placebo groups for secondary outcomes, which included negative affect, fatigue,
adverse events was similar among venlafaxine- and placebo-treated patients, severe constipation and dry mouth occurred more frequently in the low
compared to placebo. This study was limited by the placebo effect that was evident for self-reported hot flashes at
three-quarters of study patients were able to correctly identify receipt of placebo by study end (Carpenter et al, 2007).
b)  Treatment with oral venlafaxine was significantly more effective than clonidine in decreasing the frequency of hot flashes among adult
double-blind German study (n=80). Enrollees, who were required to have bothersome hot flashes at 
either venlafaxine 37.5 mg (n=40) or clonidine 0.075 mg (n=40) orally twice daily for 4 weeks. Concurrent therapy with
was allowed provided patients were on it for at least a month and it was continued throughout the study. Patients with metastatic disease were
measure was the patient-recorded hot flash frequency at end of therapy. The hot flash severity score
endpoint. At baseline 61% of patients in each group were over 50 years of age, with 90% and 82% receiving concurrent
respectively. At baseline, the median daily hot flash frequency was 11 (range, 3 to 23) and 9.7 (range
flash severity was 1.7 (range, 1 to 3) and 1.8 (range, 1 to 3.1), respectively, and the median daily hot flash
Among the evaluable population (n=63), the median hot flash frequency decreased from baseline by 7.6 hot flashes/day in the
clonidine group at week 4 (p=0.025). Additionally, more patients in the venlafaxine group had a 75% 
hot flashes occurred only in the venlafaxine group (n=6). The median daily hot flash score decreased by 39% (standard
clonidine groups, respectively (p=0.043). Ten patients discontinued treatment due to adverse events
mouth (35.5% vs 51.1%), tiredness (35.5% vs 42.4%), and restless sleep (35.5% vs 51.5%) were the most commonly
were not statistically significant (Loibl et al, 2007). 

 
4.5.A.12   Major depressive disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIa; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

The immediate-release and extended-release formulations of venlafaxine are indicated for the treatment of major
EFFEXOR XR(R) extended-release oral capsules, 2008; Prod Info venlafaxine extended release oral tablets, 2008).
Efficacy of venlafaxine immediate- and extended-release tablets for the treatment of major depressiv
(Simon et al, 2004; Silverstone & Salinas, 2001a; Rudolph et al, 1998; Amsterdam et al, 1998) and in an open,
Several open-label studies and individual case reports support the usefulness of venlafaxine as a possible therapy for patients with treatment
De Montigny et al, 1999; Fatemi et al, 1999; Sharma, 1998; Bader et al, 1998). 
Venlafaxine combined with electroconvulsive therapy was efficacious in patients with treatment-resistant depression,
patients (Gonzalez-Pinto et al, 2002). 
Separate results of 2 similar placebo-controlled, double-blind, randomized trials did not demonstrate a
patients with major depressive disorder; pooled results showed greater improvement in adolescents (12 to 17 years) but not in

c)  Adult: 
1)  Clinical Trials 

a)  Continuation of venlafaxine extended-release (ER) therapy following response to treatment appea
(MDD). In a prospective, multicenter study, patients (n=318) who responded to 8 weeks of open- label treatment with venlafaxine
192 mg/day) entered a 6-month randomized, double-blind, continuation phase in which they either re
191 mg/day). During the 6-month relapse-prevention phase, significantly fewer patients treated with venlafaxine ER
0.001) and at study endpoint, the cumulative probability of relapse was higher for patients in the placebo group than in the venlafaxine ER group
of venlafaxine ER as compared with placebo (p less than 0.001) were also observed for secondary o
D depressed mood item, Montgomery-Asberg Depression Rating Scale total score, and Clinical Global Impression Scale
significantly more often with venlafaxine than with placebo included hypertension and sweating (p=0.
withdrawn from the study due to increases in blood pressure (Simon et al, 2004). 
b)  Extended release (XR) venlafaxine was more effective than placebo for improving the symptoms of
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generalized anxiety disorder (GAD). However, time to response was greater in patients with comorbidity than in patients with MDD only.
criteria for MDD in a double-blind, randomized trial (n=368), results from the subset of patients who h
noncomorbid patients. Patients took once-daily doses of venlafaxine XR 75 milligrams (mg), fluoxetine 20 mg, or placebo for 12
of 225 mg. According to the criteria of more than 50% reduction (from baseline) in the Hamilton-Depression (HAM
was significantly greater (p less than 0.05) than with placebo by 12 weeks of treatment. About one third of patients
no evident trend for a placebo-drug difference until after the eighth week of treatment. Among patients without comorbidity, the placebo
By week 12, response rate was 66% on HAM-D and 59% on HAM-A for those taking venlafaxine and 36% and 24%
c)  Venlafaxine was superior to placebo for treating depression during a 6-week, double-blind trial. Patients
(mg) daily, 225 mg daily, or 375 mg daily; the dose was titrated over 7 days in the 2 higher dosage groups. Efficacy was evaluated
the Montgomery-Asberg Depression Rating Scale (MADRS) total score, and the Clinical Global Impressions (CGI) scale. From baseline to week 6, the
the CGI scale was significantly greater in all venlafaxine groups than the placebo group. Venlafaxine 375 mg was also
the MADRS (p=0.005), and the CGI (p=0.0031). Of the 323 patients who began treatment, 194 comp
withdrawal in the venlafaxine groups; whereas, failure to return and an unsatisfactory response were more common
d)  In an open, community-based study, venlafaxine effectively treated depression in 62% of patients. This study (n=880) accrued patients
149 were family physicians, and 62 were psychiatrists; each physician could enter a maximum of 5 p
scale, patients began treatment with venlafaxine 37.5 milligrams (mg) twice daily for about 2 weeks with dose titration to
patients who withdrew from the study, 134 (15%) withdrew due to adverse effects; whereas, only 17 
Clinical Global Impressions (CGI) assessment; 522 (62%) patients achieved this outcome based on intent
week of treatment but declined over the remainder of the study (Joffe et al, 1998). 
e)  Once versus twice daily administration of venlafaxine immediate-release resulted in comparable reductions in
double-blind, randomized study (n=48), patients received the same dose of venlafaxine once or twice daily for 6 weeks. The initial starting dose was
groups. This dose was continued for 1 week in the once daily group; whereas, patients in the twice daily group
maximum dose of 225 mg daily was reached. At 2 weeks, a nonsignificant trend for greater improvement on the Hamilton Rating Scale for Depression
Depression Rating scale (MADRS) were observed in the twice daily versus once daily group; however, differences
were similar between treatments. This study suggests that once daily versus twice daily administration of immediate
inconvenience of more frequent administration (Amsterdam et al, 1998). 

2)  Treatment-Resistant Depression 
a)  Nine out of 11 patients experienced a sustained improvement in depression with combined venla
recurrent depression while 1 patient had a severe major depressive episode. Two patients also had comorbid panic disorder
Nine patients had failed fluoxetine or paroxetine therapy, and 9 had failed augmentation with lithium,
clomipramine 150 to 375 milligrams (mg)/day, and 3 patients received imipramine 200 to 250 mg/day. Over 6.5
daily to 150 mg every 12 hours. Using the Hamilton Rating Scale for Depression (HAM-D), 9 patients had a sustained positive response while 7
patients with panic- agoraphobic symptoms also showed improvement; however, there was no improvement in the one patient's obsessive
venlafaxine that allowed for maximum improvement was 75 to 300 mg/day (Gomez & Perramon, 2000).
b)  In an 8-week, open trial (n=159), 58% and 28% of patients achieved a good response and remission, respectively. All patients had treatment
respond to at least 1 other antidepressant; 45% of patients had used 3 or more medications for this e
titration to 375 mg/day over 4 weeks, if needed; the mean daily dose was 260 mg/day at 8 weeks. The mean Hamilton Rating Scale for
Rating Scale, and the Clinical Global Impression Scale scores were significantly lower at 8 weeks (p=0.0001). The mean HAM
Compared to many antidepressant trials, the number of patients who stopped treatment due to adverse effects was only 8% (De Montigny et
c)  Combination therapy with venlafaxine and bupropion was effective in a patient with treatment-resistant depression. A 21
times daily increased to 150 milligrams 3 times daily. Since her depressive symptoms did not respond, bupropion was
symptoms abated. The Beck Depression Inventory score decreased from 28 to 11.6 while the Globa
effects were sweating and a mild increase in heart rate which was controlled with atenolol 25 milligra
23 months (Fatemi et al, 1999). 
d)  A case report documents intermittent followed by sustained improvement with venlafaxine in a woman with
Treatment with venlafaxine 262.5 milligrams (mg) daily, in conjunction with several other medications, resulted in complete
however, experienced relapse 4 months later. Attempts were made to increase the dose of venlafaxine to 300 mg daily, without result. The patient then
and venlafaxine was restarted. The patient reacted as she had before, with a relapse after 4 months of
mg. Her symptoms resolved, and she had been maintained on that dose for 9 months (Sharma, 1998).
e)  A 79-year-old man with several depressive episodes and a poor response to many antidepressants improved rapidly with venlafaxine and
venlafaxine titrated to 75 milligrams (mg) 3 times daily which increased his appetite but did not chang
morning and 5 mg at noon. Within 5 days, he began attending to activities of daily living; he continued to do well on
pressure and heart rate, this man was monitored carefully but therapy had no adverse cardiovascular effects (Bader et al, 1998).

1)  With Electroconvulsive Therapy 
a)  Venlafaxine combined with electroconvulsive therapy (ECT) proved to be efficacious in patients with treatment
was asystole in 4 of 13 patients. Mean score on the Hamilton Rating Scale for Depression (HAM
treatment (p less than 0.004, posttreatment compared with baseline). Overall, 10 of 13 (76.9
improved' on the Clinical Global Impression (CGI) subscale for improvement and a 50% reduction of the HAM
doses of venlafaxine were 265.38 milligrams (mg) (range 150 to 375 mg) and were not changed during ECT.
Related to safety, rapid reduction in heart rate followed by asystole occurred in 4 of 110 ses
the 4 affected patients. None of the study subjects had a history of cardiovascular disease. All 4 who experienced
(mean 337.5 mg, range 300 to 375 mg) compared with subjects in whom asystole did not o
succinylcholine were given immediately before ECT. No complications, such as prolonged s
to 225 mg/day) were as responsive to combination venlafaxine-ECT treatment as those who were receiving 300

d)  Pediatric: 
1)  Separate results from two similar double-blind, randomized controlled trials indicated there was no significant difference between venlafaxine extended
treatment of major depressive disorder (MDD) in pediatric patients aged 7 to 17 years, while pooled results demonstrated a
(aged 12 to 17 years) only. After a single-blind, placebo lead-in phase, study participants (mean age, approximately 12 years) were randomized to
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body weight (n=184) or placebo (n=183) for up to 8 weeks. The primary efficacy measure was the change
weeks. Secondary efficacy measures included the 21-Item Hamilton Rating Scale for Depression (HAM-D)
Impression-Severity (CGI-S), and CGI-Improvement scales. Efficacy and safety data from both studies w
pooled data from both studies. The combined study discontinuation rates were 27% and 32% for patients receiving placebo
changes from baseline, no statistically significant differences were seen between venlafaxine ER and placebo in either study at week 8 or at any other time
significant differences in secondary outcome measures or response rates. In the post hoc subgroup analy
groups on any outcome measure. Adolescents aged 12 to 17 years who received venlafaxine XR experienced a greater decrease in CDRS
to 32.5 at week 8 compared to a decrease from 56.9 to 36.9 at week 8 for the placebo group (p=0.022); h
Adjusted mean change scores at week 8 also demonstrated greater improvement with venlafaxine XR over placebo for
(p=0.022) but not HAM-D-21 total. Additionally, there was a difference in responder rates based on CDRS
reported adverse events for venlafaxine XR and placebo were abdominal pain (21% and 10%, respectively) and dizziness
reported in 7% and 2% of patients receiving venlafaxine XR and placebo, respectively. Of the SAEs, venl
reaction (n=2). There were no completed suicides (Emslie et al, 2007). 

 
4.5.A.13   Menopausal flushing 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In a randomized, double-blind study (n=80), treatment with oral, extended-release venlafaxine 75 milligrams per day
postmenopausal hot flashes as well as improved mental health and vitality outcomes compared to placebo (Evans et al, 2005).
Extended-release venlafaxine was effective for treating hot flashes in women with a history of breast
BC during a 4-week, double-blind, randomized, placebo-controlled trial (n=229) (Loprinzi et al, 2000); efficacy was
2002). 
During a 4-week, open, pilot study (n=21), venlafaxine was effective in decreasing the incidence of hot flashes in men receiving
1999). 
Low-dose venlafaxine was effective in reducing the incidence and severity of hot flashes in women with a history of breast cancer (n=23)
therapy (n=5) (Loprinzi et al, 1998). 

c)  Adult: 
1)  Treatment with oral, extended-release (ER) venlafaxine 75 milligrams (mg) per day for 12 weeks significantly reduced patient
improved mental health and vitality outcomes compared to placebo in a randomized, double-blind study (n=80). Women who
than 14 hot flashes per week were included. Women concurrently on antidepressants or chemotherapy w
(n=40; mean age, 52.7 years) or placebo (n=40; mean age, 51.6 years) for 12 weeks, and followed at 4, 8 and 12 weeks
for 1 week and then increased to 75 mg/day for the remainder of the study. The patient-perceived hot flash score, assessing interference of
visits using a 5-point Likert scale. Additionally, patients completed a daily hot flash diary, noting the frequency and severity of hot flashes (score range,
majority of patients (approximately 80%) were in natural menopause, the mean patient-perceived hot flas
more common in the venlafaxine group (67.6% vs 36.8%; p=0.008). At the 3-month follow-up, the average between
was 21 points (95% confidence interval (CI), 11 to 32; p less than 0.001). Although reductions in the score were evident at month 1 in both groups,
month 2 visit, with a mean score of 35.3 in the venlafaxine group at month 3 compared with a rebound in the
follow-up visits (p=0.01), the estimated treatment effect of venlafaxine remained significant compared to placebo (28 points; 95% CI,
score compared to a 15% reduction in the placebo group. Based on diary data, hot flash severity and frequency scores were reduced in both groups with no
differences. Venlafaxine was associated with a mean reduction of 2.6 points (95% CI, -2.3 to 7.5; p=0.25 
Quality of life measures, assessed monthly using a modified Short Form-36 Health Survey mood scale, showed statistically
group difference, 8.7; 95% CI, 2.8 to 14.6) and vitality (between-group difference, 8.5; 95% CI, 2.8 to 14.2) domains compared to
occurring commonly and more frequently than placebo included dry mouth (81% vs 44%), sleeplessness 
from the study (venlafaxine, n=11; placebo, n=8), difficulty sleeping, decreased libido, nausea, and anxiety accounted for
of the venlafaxine-treated study participants chose to continue venlafaxine treatment following study completion (Evans et al,
2)  Extended-release venlafaxine was effective for the treatment of hot flashes in breast cancer (BC) survivors
four-week, double-blind, randomized, placebo-controlled trial. Eligible patients (n=229) were required to have troublesome hot flashes at
least 1 month prior to study entry, and a performance status of 0 to 1 on the Eastern Cooperative Oncolo
weeks treatment with placebo (n=56), 2) 4 weeks treatment with 37.5 milligrams (mg) venlafaxine daily (n=56),
week of 37.5 mg daily, 1 week of 75 mg daily, and 2 weeks of 150 mg daily (n=54). Use of antiestrogens (tamoxifen and raloxifene) and
initiated 4 weeks prior to study entry and continued during the entire study duration. The primary endpoin
combined score of frequency and severity (range, 1=mild to 4=very severe). At baseline, study patients had a mean
the modified intent-to-treat analysis of 191 evaluable patients at the end of the study, patients receiving venlafaxine of any strength showed
activity scores at week 4 from baseline (37%, 61%, and 61% reduction in the venlafaxine 37.5 mg, 75 mg
than 0.001 vs placebo). A reduction of more than 50% in hot flash activity occurred in 45%, 63%, and 55% of patients in the
20% in the placebo group. No difference in efficacy was noted between the 75 mg and the 150 mg groups; however, treatment was better tolerated in the 75
adverse events included dry mouth, nausea, decreased appetite, and constipation, which occurred more frequently in
2000). 

a)  An 8-week, open-label, longitudinal extension of this trial demonstrated that efficacy of venlafaxine in reducing hot flash activity was maintained. Of
randomized, placebo-controlled trial that entered the open-label continuation phase, 102 patients were
37.5 to 150 milligrams (mg)/day. At 8 weeks, the venlafaxine doses used were 37.5 mg (n=26), 75 mg (n=35), 112.5 mg (n=6), and 150 mg
from baseline (week 1 of placebo-controlled phase) in hot flash frequency was reported at study end
experienced an additional mean 26% reduction in hot flash scores, the approximate 60% reduction in scores seen patients in
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phase was maintained during the open-label extension. Common adverse events in the continuation
(Barton et al, 2002). 

3)  Low-dose venlafaxine decreased hot flash activity by 81% in men receiving androgen deprivation therapy for prostate cancer. In this open,
12.5 milligrams twice daily for 4 weeks. Using a diary, patients recorded the number and severity of daily 
daily hot flashes decreased from 10 at baseline to 6 after 4 weeks of treatment. This was accompanied by a
weeks, 52% of patients wished to continue venlafaxine treatment. Nausea was the primary adverse effect and required withdrawal
4)  Low-dose venlafaxine was effective in reducing the incidence and severity of hot flashes in women with a history of breast cancer (n=23)
therapy (n=5). Patients received venlafaxine 25 milligrams (mg) daily for 5 weeks. The average number o
(54%) patients reported a 50% or greater decrease in the incidence of hot flashes (P less than 0.0002). Two
study were consistent with previous studies (Loprinzi et al, 1998). 

 
4.5.A.14   Obsessive-compulsive disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Venlafaxine extended-release (XR) was as effective as paroxetine in the primary treatment of patients with
(Denys et al, 2003a). 
During a double-blind study (n=150), venlafaxine was effective as a crossover therapy in patients with
al, 2004). 
Venlafaxine was effective for the treatment of obsessive compulsive disorder in two separate case studies
Hollander, 1996; Zajecka et al, 1990). 

c)  Adult: 
1)  Primary Therapy 

a)  Venlafaxine extended-release (XR) was as effective as paroxetine in the treatment of patients wit
study, patients (n=150) with OCD and a score of at least 18 (or at least 12, if only obsessions or only compulsions were
received either venlafaxine XR (initial, 75 milligrams (mg)/day, titrated to 300 mg/day by week 7) or paroxetine (initial, 15 milligrams (mg)/day, titrated
Both paroxetine and venlafaxine XR treatments were effective, producing mean reductions of 7.8 and 7.2
decrease in the total Y-BOCS score from baseline was seen at week 3 for venlafaxine XR-treated patients (p=0.008) and at week 5 for
no significant differences in responder rates between treatment groups. In the venlafaxine XR group,
Similarly, in the paroxetine group, 44% and 22% of patients were partial responders and full responders, respectively.
treatments with regard to reduction of anxious or depressive symptoms (as measured by the Hamilton Anxiety Scale and the Hamilton Rating Scale for
treatments, most adverse effects were of mild or moderate severity and included somnolence, sweating, insomnia,

2)  Crossover Therapy 
a)  Patients with obsessive-compulsive disorder (OCD) refractory to initial treatment with a selective 
a double-blind switch study, patients (n=150) with primary OCD received venlafaxine (titrated to 300 milligrams
responders (n=43) were switched to the opposite therapy (venlafaxine, n=16; paroxetine, n=27) for an additional 12 weeks following a 4
was defined as a reduction in the Yale-Brown Obsessive-Compulsive Scale (Y-BOCS) below 25%. Following
(week 16) to endpoint, however the score was significantly reduced in paroxetine-treated patients (p less than 0.000), but not in
statistically superior as compared with venlafaxine (p=0.017). The response rate during phase II of th
group and a 56% (15/27) response rate in the paroxetine group (p=0.01). At the end of both phases 73% (109/150) of patients had
between treatment groups including somnolence, sweating, headache, constipation, insomnia, nause
b)  Venlafaxine was effective in the treatment of obsessive-compulsive disorder in a 28-year-old man (Grossman
resulted in sedation, nausea, and dry mouth. A 3-week course of paroxetine 20 mg/d was discontinued after a lack of therapeutic response
anxiety, and agitation. Venlafaxine 25 mg 3 times daily was initiated and titrated up to 75 mg 3 times daily; five weeks later his Yale
24 to 7. Ten months later the patient was still responding well. 
c)  Venlafaxine may be useful in the treatment of obsessive-compulsive disorder. In one case report, a
compulsive disorder refractory to amitriptyline, fluoxetine, and clomipramine was treated with venlafaxine at an initial dose of 25
baseline NIMH Global Obsessive-Compulsive Scale score was 12. At 4 weeks, there was significant improvement in obsessive
dose of venlafaxine was increased to 375 mg/day over the next week; continued improvement in obsessive
weeks (NIMH score=4). At that time, the patient requested discontinuation of venlafaxine due to persisting depressive symptoms. She was tapered off
NIMH score went back to 12 (Zajecka et al, 1990). 

 
4.5.A.15   Panic disorder, With or without agoraphobia 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes (extended-release capsule only); Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Venlafaxine hydrochloride extended-release capsules are indicated for the treatment of panic disorder, with or
extended-release oral capsules, 2008). 
Results of a double-blind, randomized, controlled trial (n=664) comparing venlafaxine extended-relea
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demonstrated greater improvement with venlafaxine XR and paroxetine than with placebo (Pollack et al,
c)  Adult: 

1)  Results of a double-blind, randomized, controlled trial which compared venlafaxine extended-release 
greater improvement with venlafaxine XR and paroxetine than with placebo. Although paroxetine was included, this
placebo only. Nondepressed outpatients with a diagnosis of panic disorder with or without agoraphobia were randomized to fixed
median full-symptom panic attacks, 6), venlafaxine XR 150 mg/day (n=168; baseline median full-symptom panic
attacks, 6), or placebo (n=163; baseline median full-symptom panic attacks, 6.1) orally for 12 weeks. The primary efficacy measure was the
attacks in the last observation carried forward (LOCF) end point analysis, which was assessed using the 
Panic Disorder Severity Scale, Clinical Global Impressions-Severity (CGI-S) and -Improvement (CGI-I) scales, response
(no full-symptom panic attacks on the PAAS and CGI-S scores of 1 (not at all ill) or 2 (borderline ill). Results of the LOCF end point analysis on the
that patients who received venlafaxine XR or paroxetine experienced significantly greater improvement o
groups had a significantly higher percentage of patients (p less than 0.001 for each active treatment group relative to placebo) in
study endpoint compared with the placebo group (venlafaxine XR 75 mg, 54.4%; venlafaxine XR 150 mg
full-symptom panic attacks was also significantly greater in the three active treatment groups compared to
venlafaxine XR 150 mg, (-6.5) p less than or equal to 0.001, paroxetine, (-6) p less than or equal to 0.01). Additionally, all three
in Panic Disorder Severity Scale total score compared with placebo at week 12 (p less than 0.001 for each active treatment group relative to placebo). At
patients who responded to active treatments were 76.6% (venlafaxine XR 75 mg), 79.2% (venlafaxine XR 150
less than 0.001 for all three active treatment groups relative to placebo). The percentage of patients who achieved remission while
mg), 43.4%% (venlafaxine XR 150 mg), and 44.4% (paroxetine) compared with 23.7% of patients receivi
Adverse events were mild or moderate and similar between treatment groups. The most common adverse effects reported
tremor (Pollack et al, 2007). 
2)  In 2 double-blind, multicenter, placebo-controlled studies, venlafaxine hydrochloride extended-release capsules were significantly more effective
patients with panic disorder. The 12-week studies included adult outpatients who met DSM-IV criteria for
venlafaxine (75 or 150 milligrams (mg)/day in one study and 75 or 225 mg/day in the other study) or placebo. Efficacy was
free of full-symptom panic attacks on the Panic and Anticipatory Anxiety Scale (PAAS); the mean change from baseline to endpoint on the Panic
the percentage of patients who were much or very much improved (rated as responders) on the Clinical G
venlafaxine than with placebo. A dose-response relationship was not established in these fixed-dose studies. A longer
phase study with venlafaxine extended-release capsules (75 to 225 mg/day) were randomly assigned to 
defined as having 2 or more full-symptom panic attacks per week for 2 consecutive weeks or discontinuation due to
average for 34 days. Results from the randomized phase indicated that patients who continued to receive venlafaxine took a significantly
extended-release oral capsules, 2008). 

 
4.5.A.16   Posttraumatic stress disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Venlafaxine extended-release was somewhat effective and well tolerated for the treatment of posttraumatic stress
controlled trial (n=538) (Davidson et al, 2006) and a 6-month, double-blind, randomized controlled trial (n=329) (Davidson et al,

c)  Adult: 
The efficacy and safety of venlafaxine extended-release (XR) were demonstrated in a 6-month, double-blind,
diagnosis of posttraumatic stress disorder (PTSD). Patients were included in the study if they had a score of at least 60 on the
symptoms of PTSD for at least the previous 6 months. Following a washout period of at least 1 week, patients were randomized to flexible dose
(n=161; mean age, 42.2 years) or placebo (n=168; mean age, 40.5 years) for 24 weeks. The primary outcome measure was the
Secondary measures included the frequency of remission (defined as 20 or less on the CAPS-SX-17), tim
224 (68%) completed the study. The mean maximum daily dose of venlafaxine XR was 221.5 mg/day. In the
29.2 at week 24 in the venlafaxine-XR group compared with a decrease from 82.9 to 38.1 in the placebo group (p=0.006 for pairwise
week 24 in completers were -59.2 and -54, for venlafaxine XR and placebo, respectively, and were not statistically significant (p=0.06). Venlafaxine
improvement from week 4 onward (last observation carried forward (LOCF). Mean LOCF change scores from baseline
0.001). Efficacy measures related to symptom cluster scores are outlined in the table:  

LOCF remission rates for venlafaxine XR and placebo were 50.9% and 37.5% (p=0.01), respectively, at week 24. Among
were 44.7% and 33.3%, respectively (p=0.04). The most commonly reported adverse effects associated w
weight change of at least 7% occurred more frequently in venlafaxine-treated patients (12%) than placebo

Outcome Measure Venlafaxine XR Baseline Venlafaxine XR Week 24

CAPS-SX-17 cluster B 
(reexperiencing) score

24.6 8

CAPS-SX-17 cluster C 
(avoidance/numbing) score

31.8 11.5

CAPS-SX-17 cluster D 
(hyperarousal) score

24.6 9.8
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The efficacy and safety of venlafaxine extended-release (XR) were demonstrated in a 12-week, double-b
diagnosis of posttraumatic stress disorder (PTSD). Patients were included in the study if they had a score of at least 60 on
symptoms of PTSD for at least the previous 6 months. Following a washout period of at least 1 week, patients were randomized to flexible
(n=179), flexible-dose sertraline (50 to 200 mg/day) (n=173), or placebo (n=179) for 12 weeks. The primary outcome
baseline in the CAPS-SX-17 score week 12. Secondary efficacy measures included changes in CAPS-SX
(defined as a CAPS-SX-17 score of 20 or less). Of the 538 patients randomized, 531 received treatment and 350
venlafaxine XR was 224.6 mg compared with 151.4 mg for sertraline. Change scores for the primary outcome measure and for the changes in CAPS
(LOCF) for venlafaxine and placebo are summarized in the table below. The magnitude of the differences in
to both primary and secondary efficacy values was minimal and clinically insignificant.  

Remission rates at week 12 were 30.2% for venlafaxine XR and 19.6% for placebo (p less than 0.05). Venlafaxine
adverse effects being headache (29%), nausea (24%), and dry mouth (18%) (Davidson et al, 2006). 

 
4.5.A.17   Premenstrual dysphoric disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Venlafaxine was superior to placebo for alleviation of premenstrual dysphoric disorder symptoms during a
c)  Adult: 

1)  Venlafaxine was superior to placebo for alleviation of symptoms associated with premenstrual dysphoric disorder (PMDD). Women who met DSM
dysphoric disorder (renamed PMDD in DSM-IV) after 3 levels of screening were randomly assigned to receive
cycles. The initial dose of venlafaxine was 25 milligrams (mg) twice daily. In the absence of response, the dose could be increased by 50
200 mg daily. Data from 143 women were used in the efficacy analysis. The mean doses of venlafaxine w
cycle, venlafaxine was associated with a 42% decrease in symptoms, as assessed by the Daily Symptom Report (DSR);
the second cycle and thereafter, decrease from baseline was 57% for venlafaxine and 31% for placebo. Improvement with venlafaxine was apparent
symptoms. There was no difference between venlafaxine and placebo in effect on appetite. The rate of re
venlafaxine group and 35% in the placebo group (p=0.003). There were no serious adverse effects. The most common adverse effects associated
from 36% in the first cycle to 15% in the second cycle; insomnia; dizziness; and decreased libido (Freeman et al, 2001).

 
4.5.A.18   Recurrent major depressive episodes; Prophylaxis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Results from the Prevention of Recurrent Episodes of Depression with Venlafaxine for Two Years (PREVENT) study
(ER) was effective in preventing recurrence of depression in patients who had been successfully treated with venlafaxine ER during acute (10 weeks),
maintenance (1 or 2 years) therapy (Keller et al, 2007a; Kocsis et al, 2007; Keller et al, 2007). 

c)  Adult: 
1)  Results of the double-blind, randomized PREVENT (Prevention of Recurrent Episodes of Depression 
(ER) was effective for the prevention of recurrent depressive episodes when given as long-term maintenance therapy.
depressive symptoms for at least 1 month prior to the start of the study and a score of at least 18 on the 17
randomized to venlafaxine ER 75 to 300 milligrams (mg) per day (n=821) or fluoxetine 20 to 60 mg per day (n=275)
37.5 mg per day or fluoxetine 10 mg per day and titrated based on response and tolerability. Patients who achieved response (defined as HDRS score of
50% or more) or remission (defined as HDRS score of 7 or less), remained on double-blind venlafaxine ER or fluoxetine during the 6
responders after the continuation phase were then enrolled into 2 consecutive 12-month maintenance phases. Response and remission for
acute and continuation phases, while overall the study was powered for the primary endpoint of time to re
reduction from acute phase baseline that was not more than 50% at 2 consecutive visits or at last valid visit; secondary
reduction in HDRS score from acute phase baseline) in the maintenance phase for venlafaxine ER compared to placebo. Patients in the different
fluoxetine-treated patients being more severely depressed in the acute phase than venlafaxine-treated patients (p=0.047). At the end of the 10
venlafaxine ER and fluoxetine was 79% while remission rates were 49% and 50%, respectively (p=0.719 overall comparison). The

Mean Change From Baseline 
(95% Confidence Interval)

CAPS-SX-17 
Outcome Measure

Venlafaxine XR Placebo

Total Score -41.51 -34.17

Reexperiencing Cluster Score -12.54 -11.23

Avoidance Cluster Score -16.99 -13.87

Hyperarousal Cluster Score -11.57 -9.38
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differences between treatment groups at end point with regard to the proportion of patients who maintaine
response rates for venlafaxine ER and fluoxetine at the end of the continuation phase were 90% and 92%, respectively, while the
overall comparison). Venlafaxine ER responders after the 6-month continuation phase were then randomized to double
placebo, while fluoxetine responders continued taking fluoxetine during the first one-year maintenance phase.
129 patients receiving venlafaxine ER and 129 patients receiving placebo. At study endpoint, venlafaxine ER was associated with a
and secondary definitions of recurrence (p=0.005 and p less than 0.001, respectively). The probability of recurrence, using the primary
confidence interval (CI), 31.8 to 52.2%) and 23.1% for venlafaxine ER (95% CI, 15.3 to 30.9%) (p=0.005 
enrolled in another 12-month maintenance phase, and venlafaxine responders were randomized to venlafaxine ER (n=43; mean daily
responders continued taking fluoxetine. Placebo responders continued to receive placebo in the second m
longer time to recurrence compared with placebo (p less than 0.001). The probability of recurrence at month 12 was 44.8% for
0 to 16.8%) (p less than 0.001). The rate of response or remission at 12 months was also significantly higher in the venlafaxine group compared with the
respectively; p=0.002) (Keller et al, 2007a; Kocsis et al, 2007; Keller et al, 2007). 

 
4.5.A.19   Severe major depression with psychotic features 

See Drug Consult reference: PSYCHOTIC DEPRESSION - DRUG THERAPY 
 
4.5.A.20   Social phobia 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes (extended-release capsule and tablet only); Pediatric, no 
Efficacy: Adult, Effective; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIa; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Venlafaxine extended-release capsules and tablets are approved for treating adults with social anxiety disorder,
(R) extended-release oral capsules, 2008; Prod Info venlafaxine extended release oral tablets, 2008).
Low-dose (75 milligram (mg)/day) and high-dose (150 to 225 mg/day) venlafaxine extended-release were both
month, randomized, placebo-controlled trial (n=395) (Stein et al, 2005). 
Results of a randomized, placebo-controlled trial (n=293) demonstrated the efficacy and safety of venlafaxine extended
al, 2007). 

c)  Adult: 
1)  Venlafaxine extended-release (XR) was safe and effective for the treatment of generalized social anxiety disorder (GSAD) in adults. During a
outpatients (n=395; mean age, approximately 37 years) diagnosed with GSAD as defined by DSM-IV were
flexible higher dose of venlafaxine XR 150 to 225 mg per day (n=129), or placebo (n=129) for 28 weeks. The primary efficacy measure was
(LSAS). Some secondary efficacy measures included the proportion of responders (ie, Clinical Global Imp
(ie, LSAS score of 30 or less). The proportion of patients who withdrew from the study for any reason was 66% in the placebo
XR groups, respectively (p less than 0.05 for both). The final intent to treat population was 364, and the mean daily dose of venlafaxine XR at
213.7 mg for the flexible-dose group. The adjusted mean change from baseline in the LSAS total score at week 28 was 
37.8 for the combined venlafaxine XR groups, and -23.5 for the placebo group (p less than 0.001 for all comparisons).
placebo and venlafaxine XR-treated patients (combined and at low- and high-dose), respectively, were responders (p less than 0.001 compared with
venlafaxine XR-treated patients (combined and at low- and high-dose), respectively, were remitters (p less
groups, the study did not find significant differences in response or remission rates between the low and higher dosages of
associated with venlafaxine XR at a higher rate than placebo included abnormal ejaculation (12 to 18% vs 1%) anorexia (19 to 22% vs 3%),
12%), dry mouth (19 to 23% vs 6%), nausea (34 to 37% vs 10%), and somnolence (24 to 29% vs 14%). One patient in the high
attempts committed suicide on day 86 of the study. There were 3 other reports of suicidal ideation or attempts during the study:
receiving placebo (Stein et al, 2005). 

d)  Pediatric: 
1)  Results of a randomized, placebo-controlled trial (n=293) demonstrated the efficacy and safety of venlafaxine extended
children and adolescents. Pediatric outpatients (aged 8 to 17 years) diagnosed with SAD were randomized to venlafaxine XR
milligrams (mg) orally daily and was titrated based on patient weight to a maximum dose of 225 mg daily. The primary efficacy measures included the
Anxiety Scale (SAS-CA) and the Clinical Global Impression Improvement (CGI-I) score which identified re
improved) or 2 (much improved) at week 16. Of the 293 patients randomized, 285 were included in the intent
receiving venlafaxine XR and in 27% of patients receiving placebo. The most common reason for discont
mg/kilogram. The mean SAS-CA scores improved from a baseline of 64.8 +/- 10.1 to 40.6 +/- 1.25 at week 16 for
group. The ITT random regression analyses indicated a statistically significant improvement associated with venlafaxine XR
adjusted for baseline SAS-CA score were 56% (95% confidence interval (CI), 47% to 64%) for patients re
The effect of baseline SAS-CA score was not significant (p=0.172), whereas effect of treatment was (p=0.001) when
g=0.46) and number needed to treat (n=5; 95% CI, 3 to 13) indicate a moderately clinically meaningful benefit. Common
were more common than with placebo included asthenia (20% vs 9%; p=0.012), anorexia (22% vs 3%; p
mild to moderate and most often resolved with continued therapy. Discontinuation of treatment due to adverse events
respectively. There were 3 cases of suicidal ideation in patients receiving venlafaxine (two during treatment and one during tapering)
no suicides or suicide attempts reported during the study period (March et al, 2007). 

 
4.5.A.21   Tension-type headache; Prophylaxis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
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Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Treatment with venlafaxine extended-release resulted in less days with tension-type headache when compared with
et al, 2007). 

c)  Adult: 
1)  Results of a prospective, double-blind, randomized controlled trial demonstrated the efficacy and safety of venlafaxine extended
(TTH) in outpatients (n=60) without a current diagnosis of depression or anxiety disorders or a history of m
orally daily for 12 weeks. The dose of venlafaxine XR was 75 milligrams (mg) daily for 1 week and then was increased to 150 mg daily
variable was the number of days with headache as assessed using patients' diaries. Diary completion rat
57.7% (15/25) for the group receiving placebo. The difference between venlafaxine XR and placebo in terms of
during period two (days 29 to 56) of the study and remained significant to study endpoint. The median days with headache at baseline
and 11, respectively. The median days with headache for patients receiving venlafaxine XR and placebo during period two were 7.5 and 10.5,
(p=0.033) during period three (days 57 to 84). The differences between treatment groups with regard to h
significant at during any period. The median percentage change from baseline in headache frequency was a 44.8% decrease
number of responders (defined as a reduction of at least 50% in days with headache, total hours, or HII score) at final evaluation was significantly
15% for venlafaxine XR and placebo, respectively; p less than 0.05) but not for hours with headache or H
(14.7%), nausea (8.8%), stomach ache (8.8%) and dizziness (8.8%) (Zissis et al, 2007). 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Bupropion 

Buspirone 

Clomipramine 

Duloxetine 

Fluoxetine 

Imipramine 

Medroxyprogesterone Acetate 

Mirtazapine 

Paroxetine 

Pregabalin 

Sertraline 

Trazodone 

 
4.6.A   Bupropion 

 
4.6.A.1   Bipolar disorder, depressed phase 

a)  There were no significant differences between bupropion, sertraline, and venlafaxine with regard to response or remission rates in the acute treatment of
switching into hypomania or mania was significantly higher with venlafaxine compared with bupropion and sertraline during a randomized, double
outpatients diagnosed with bipolar depression. All patients were receiving at least one mood stabilizer with incomplete
bupropion 75 to 450 milligrams (mg)/day (n=51), sertraline 50 to 200 mg/day (n=58), or venlafaxine 37.5 to 375 mg/day (n=65) for 10
Depression Symptomatology (IDS), the Young Mania Rating Scale (YMRS), and the Clinical Global Impression scale for Bipolar Disorder (CGI
antidepressant response (defined as either a 50% or greater improvement in IDS score or a decrease of at least 2 points
IDS score less than 12 and/or a CGI-BP depression score of 1 at study endpoint), and antidepressant-related switch into mania or hypomania
score during any point of the trial or a CGI-BP manic severity score of 3 or more or a YMRS score above 13 at any time point). Response rates at week 10 for
were 49%, 53%, and 51%, respectively, while remission rates were 41%, 36%, and 34%, respectively. Differe
reported. Controlling for lithium use did not alter the results. Based on CGI-BP score, switching to mania or hypomania occurred
and sertraline (9%; p less than 0.01 overall). During post hoc analysis, it was demonstrated that the switch effect was mainly due to the significant
venlafaxine and sertraline (p=0.01, adjusted for lithium) and bupropion (p less than 0.01, adjusted for lithium), while there was no significant difference between
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Based on YMRS score, switching occurred in 4%, 7%, and 15% of patients receiving bupropion, sertraline, and
(31%) and bupropion (14%) and sertraline (16%) treatment groups remained significant when the combination of the CGI
for lithium; p=0.02 when controlled for lithium). Post hoc analysis results again showed that the difference was driven by venlafaxine. Based on combined
history of rapid cycling was also higher with venlafaxine (43%) compared to bupropion (14%) and sertraline (8
for any reason were 31%, 41%, and 45% in the bupropion, sertraline and venlafaxine groups, respectively (Post et

 
4.6.B   Buspirone 

 
4.6.B.1   Generalized anxiety disorder 

a)  One small study suggests that venlafaxine could be an alternative to buspirone in patients with generalized anxiety disorder (GAD). As part of a larger study,
of GAD received venlafaxine XR 75 milligrams (mg)/day (n=4), venlafaxine XR 150 mg/day (n=4), buspirone 3
than 50% decline on the Hamilton Anxiety Scale. Improvement was seen in 2 venlafaxine 75 mg patients, 2 venlafaxine 150 mg patients, and
size, no specific conclusions could be made (Rolland et al, 2000). 
b)  Venlafaxine XR was useful for treating generalized anxiety disorder (GAD); for many efficacy measures, it appeared to be better than
diagnosed by DSM-IV criteria were randomly assigned to blinded treatment with placebo, buspirone 30 milligr
treatment was titrated over 1 week. At study conclusion, the Hamilton Rating Scale for Anxiety (HAM-A) score was NOT
the HAM-A psychic anxiety, HAM-A anxious mood, and HAM-A tension scores were significantly lower for venlafaxine XR at selected weeks
placebo and buspirone for selected weeks on the Clinical Global Impressions-Severity of Illness scale (CGI-S
10%, 22%, 28%, and 15% of patients treated with placebo, venlafaxine XR 75 mg, venlafaxine XR 150 mg, and buspirone,

 
4.6.C   Clomipramine 

 
4.6.C.1   Depression 

a)  Venlafaxine 105 milligrams/day (average dose) tended to be more effective than clomipramine 105 milligrams/day (average dose) for the treatment of
patients; however, the difference was not statistically significant (Holliday & Benfield, 1995b). Patients were as
Rating Scale, and the Clinical Global Impressions scale. Venlafaxine was associated with fewer anticholinergic

 
4.6.D   Duloxetine 

 
4.6.D.1   Major depressive disorder 

a)  A meta-analysis of published, peer-reviewed, randomized, placebo-controlled, double-blind trials found that duloxetine and venlafaxine extended
to placebo in remission and response rates for major depressive disorder and although there was a trend in favor of
compared to duloxetine. A systematic literature search of Cochrane, EMBASE, and MEDLINE (1996 to January 2005) was performed by two
evaluate efficacy (n=1754) and discontinuation/safety (n=1791). Patients had a one week placebo lead-in period followed by either duloxetine 40 to 120
to 225 mg per day for a minimum of 8 weeks. The primary outcomes were remission and response rates. Rem
(HAM-D) score to less than or equal to 7 or to a Montgomery-Asberg Depression Rating Scale (MADRS) score of less than or
baseline in either the HAM-D or MADRS scores. The secondary outcomes evaluated were dropout rates and 
venlafaxine XR and were statistically significant compared to placebo (both p less than 0.001). No significant 
XR were compared. Patients receiving placebo had a higher dropout rate due to lack of efficacy compared to those patients receiving
patients in the active drug treatment groups dropped out due to adverse effects compared to placebo (duloxetine p=0.008; venlafaxine XR p less than
XR were compared, no statistically significant differences were found for dropout rates due to lack of efficacy 
A sensitivity analysis was also performed and included 2 additional studies, one study for venlafaxine XR dealing
with comorbid pain. Adding the 2 studies demonstrated similar results with both drugs having a statistically significant

 
 
4.6.E   Fluoxetine 

Depression 

Mixed anxiety and depressive disorder 

Outcome Active Drug Active Drug vs Placebo

Difference(a) 95% CI p Value(b)

Remission duloxetine 0.142 0.089 to 0.195 <0.001

venlafaxine XR 0.178 0.09 to 0.265 <0.001

Response duloxetine 0.186 0.13 to 0.242 <0.001

venlafaxine XR 0.244 0.15 to 0.337 <0.001

Dropout rate due to ADRs duloxetine 0.057 0.015 to 0.1 0.008

venlafaxine XR 0.061 0.025 to 0.097 <0.001

Dropout rate due to lack of efficacy duloxetine -0.111 (c) -0.159 to -0.63 <0.001

venlafaxine XR -0.107 -0.151 to -0.064 <0.001

ADRs = adverse drug reactions; XR = extended release; CI = confidence interval

(a) The rate when meta-analytic rate of placebo is subtracted from the active drug rate.

(b) Corresponding p value of the difference rate calculated with a Z-test.

(c) Negative difference rates indicate a larger effect for placebo.
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4.6.E.1   Depression 

a)  Analysis of pooled data from 8 randomized, double-blind studies (n=2045) showed a remission rate of dep
(SSRIs), and 25% with placebo. Remission was defined as a total score of 7 or less on the 17-item Hamilton Rating Scale for
effective than SSRIs from 2 weeks onward and from placebo from 3 weeks onward. The end-of-therapy remission rate with SSRIs was significantly
ratio for remission was 1.5, in favor of venlafaxine over SSRIs (Thase et al, 2001). 
b)  Venlafaxine and fluoxetine had similar efficacy in the treatment of major depression in an 8 week, double-
37.5 milligrams (mg) twice daily, and 186 patients were randomized to receive fluoxetine 20 mg daily. If patients did not
75 mg twice daily and fluoxetine to 20 mg twice daily. Primary outcome measures were scores on the Hamilton Rating Scale for Depression (HAM
Scale (MADRS), the Clinical Global Impressions Severity of Illness Score (CGI-S), and the Clinical Global Impressions Improvement Score (CGI
scores improved significantly after 8 weeks of therapy. CGI-I scores were also improved, 80.6% of patients scored 1 (very much improved) or 2
fluoxetine. Remission rates were equivalent in both groups, 60.2%, as determined by scores of 8 or less on the HAM
number of patients that required a dosage increase, fluoxetine (n=54) and venlafaxine (n=43). After treatment with
greater in the venlafaxine group than the fluoxetine group. The frequency of adverse events associated with both medications were
and tolerability between venlafaxine and fluoxetine (Cost e Silva, 1998). 
c)  Venlafaxine was effective in the treatment of major depression in an 8-week, open-label, comparative trial
milligrams (mg) twice daily; 55 received fluoxetine 20 mg daily. If after 15 days of treatment response was inadequate, doses were
daily. Both medications were significantly effective in treating major depression, as determined by improvements in patient scores on the
Asberg Depression Rating Scale (MADRS), and the Clinical Global Impressions Scale (CGI). There were no s
existed in patients requiring higher doses of venlafaxine than fluoxetine. Patients treated with venlafaxine were
(Diaz-Martinez et al, 1998). 
d)  Venlafaxine 200 mg/day for 4 weeks tended to be more effective than fluoxetine 40 mg/day in the treatment of 68 inpatients with major
significant by the end of the 6-week study period (Holliday & Benfield, 1995c). Patients were assessed using the Hamilton Depression Rating Scale,
and the Clinical Global Impressions scale. The incidence of adverse effects was similar for both groups. 

 
4.6.E.2   Mixed anxiety and depressive disorder 

a)  Extended release (XR) venlafaxine was more effective than placebo for improving the symptoms of depression and anxiety in patients with major depressive
anxiety disorder (GAD). However, time to response was greater in patients with comorbidity than in patients with
better than placebo in patients with comorbidity. From the data of all the patients meeting DSM-IV criteria for major depressive
subset of patients who had comorbid GAD (n=92) were analyzed separately and compared to results of the noncomorbid patients. Patients took
(mg), fluoxetine 20 mg, or placebo for 12 weeks. Doses could be increased to a maximum of 225 mg for venla
(from baseline) in the Hamilton-Depression (HAM-D) and Hamilton- Anxiety (HAM-A) scores, improvement with venlafaxine was
of treatment. There was a similar trend with fluoxetine, but at no time was fluoxetine statistically superior to placebo. About one third of patients
however, overall, there was no evident trend for a placebo- drug difference until after the eighth week of treatment. Among patients without comorbidity, the
as early as week 2. By week 12, response rate was 66% on HAM-D and 59% on HAM-A for those taking venl
placebo (Silverstone & Salinas, 2001). 

4.6.E.3   Adverse Effects 
a)  During a randomized, double-blind trial of elderly patients with major depression, the rate of study discontinuation as a result of adverse events was
venlafaxine (27%) compared with patients receiving placebo (9%; p=0.0017) but there were no significant diffe
(p=0.0666) or when fluoxetine was compared to venlafaxine (p=0.1838). Elderly patients (mean age, 71 years) with major
fluoxetine (n=100), or placebo (n=96) for 8 weeks. The dose of venlafaxine was titrated from 37.5 to 225 milligrams (mg) per day, and fluoxetine
29-day period. The most frequently reported adverse events in the venlafaxine and fluoxetine groups were na
adverse events most frequently reported in the placebo group were headache (22%) and dry mouth (15%) (Schatzberg & Roose,

 
4.6.F   Imipramine 

 
4.6.F.1   Depression 

a)  Venlafaxine and imipramine resulted in similar improvement in depression with melancholia in hospitalized
on 1 test (Benkert et al, 1996). Over 5 days, the dose of venlafaxine was rapidly increased from 75 to 375 mill
mg/day. The dose of imipramine was increased from 50 to 200 mg/day over 5 days and was continued at this dose for the remainder of
Montgomery-Asberg Depression Rating Scale (MADRS), but for the 21-item Hamilton Rating Scale for Depression (HAM
(p=0.036). Adverse effects were reported in 69% and 76% of patients treated with venlafaxine and imipramine
for imipramine (p less than 0.05) and nausea for venlafaxine (p=0.011). While this study enrolled 167 patients,
Additional studies are needed to provide conclusive evidence for a more rapid onset of effect with venlafaxine.
b)  Venlafaxine was found to have antidepressant efficacy comparable to imipramine in outpatients with moderate to marked depression.
double-blind placebo controlled study in 224 outpatients with depression of moderate to marked severity. Bas
Rating Scale for Depression (HAM-D), the Montgomery-Asberg Depression Rating Scale (MADRS), the Clinical Global
daily dose of venlafaxine was 182 mg +/- 48 milligrams and the mean maximal total daily dose of imipramine was 176 milligrams and +/
times a day schedule after meals. Venlafaxine showed a significant clinical advantage over imipramine at the week 6 endpoint on the Ham
to the higher attrition rate for imipramine as compared to venlafaxine. Attrition rates due to adverse effects we
mouth, and dizziness were the most prominently reported adverse effects for venlafazine (Schweizer et al, 1994a).

 
4.6.G   Medroxyprogesterone Acetate 

 
4.6.G.1   Hot sweats 

a)  Single dose medroxyprogesterone acetate (MPA) significantly reduces hot flashes compared to venlafaxine. In an open
old versus those older than 50), current tamoxifen and raloxifene use, duration of hot flash symptoms (less tha
flashes per day (two to three versus four to nine or more). Patients were then randomized to receive either venlafaxine
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MPA 400 mg intramuscularly (IM) for one dose or MPA 500 mg IM at 2 week intervals for three total doses. The multidose MPA arm was discontinued
this arm due to unexpectedly slow accrual rate. The completed study analysis refers mainly to the two major s
and severity at 1 week of baseline and throughout the 6 week treatment period. After 6 weeks, if patients were satisfied with
randomized to MPA). Nurses contacted patients monthly for the next 5 months and then every other month for the next 6 months. If the patients
about the average number of mild, moderate, or severe hot flashes they were experiencing per day. At the en
baseline with MPA compared with 53% (n=94) in the venlafaxine group (p<0.0001). No hot flashes were reported in
treatment week (p=<0.0001). During the first treatment week, venlafaxine group had significantly more nausea (p=.0001), appetite loss
dryness (p=.01) and sleepiness (p=.02) in comparison to the MPA group. As measured by patient diaries and quality of life tools (treatment week 6 score minus
symptom differences between the two study groups include constipation, hot flash distress and abnormal sweating

 
4.6.H   Mirtazapine 

 
4.6.H.1   Major depression, melancholic type 

a)  Mirtazapine and venlafaxine both were effective in alleviating symptoms of depression in hospitalized patients diagnosed with DSM
be superior with respect to both efficacy and dropout rate due to adverse reactions. In a randomized, double-
(mg)/day and increasing rapidly to as high as 60 mg/day, or venlafaxine, starting at 75 mg/day and increasing rapidly to
Depression Rating Scale (MADRS) and the Hamilton Rating Scale for Depression (HAM-D-17) improved for both groups. At all time points, scores of both
mirtazapine, although differences were not statistically significant. Sleep disturbances improved more with mirtazapine than with venlafaxine (p less than 0.001
treated patients (74.4%) than venlafaxine-treated patients (65.8%) reported at least one adverse reaction. Ho
because of adverse events (15.3% vs 5.1%, p=0.037). The most common adverse events in the mirtazapine group were
sleepiness (7.7%), and nausea (6.4%). In the venlafaxine group, most common were increased sweating (19%), constipation (15.2%), headache
(6.3%), and decreased salivation (6.3%) (Guelfi et al, 2001). 

 
4.6.I   Paroxetine 

Bipolar disorder, depressed phase 

Obsessive-compulsive disorder 

 
4.6.I.1   Bipolar disorder, depressed phase 

a)  Paroxetine and venlafaxine had similar efficacy in the treatment of depression in bipolar patients taking concomitant mood stabilizers. This randomized,
week study demonstrated that paroxetine and venlafaxine produced responses in 43% and 48% of the patients, respectively. At the end of the 6
improvement in the Hamilton Rating Scale for Depression (HAM-D) and the Clinical Global Impressions (CGI) for severity
and -9.0 for the venlafaxine group. These responses were significantly different compared to baseline, but not among treatment groups. At
the HAM-D, the Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM
All patients were being treated with 1 or more mood stabilizers for at least 6 months prior to onset of the curre
medication for at least 3 months prior to the start of the study. During the study, doses were adjusted for efficacy and
which could be increased in increments of 75 mg per day (mg/d) every week. The starting dose of paroxetine was 20 mg/d, which
doses of venlafaxine and paroxetine were 179 mg/d and 32 mg/d, respectively. There were no significant differences in reported adverse events (43% for
common adverse events were nausea (20% of all patients), and dizziness (8.3% of all patients). One patient (
(13%) in the venlafaxine group switched to either hypomania (2 patients) or full mania (2 patients). Limitations of the
placebo group, a single-blind study design, and a short follow up period (Vieta et al, 2002). 

 
4.6.I.2   Obsessive-compulsive disorder 

a)  Venlafaxine extended-release (XR) was as effective as paroxetine in the treatment of patients with obsessive compulsive disorder (OCD). In a randomized,
patients (n=150) with OCD and a score of at least 18 (or at least 12, if only obsessions or only compulsions were
venlafaxine XR (initial, 75 milligrams (mg)/day, titrated to 300 mg/day by week 7) or paroxetine (initial, 15 milligrams (mg)/day, titrated
venlafaxine XR treatments were effective, producing mean reductions of 7.8 and 7.2 points, respectively, in the Y
score from baseline was seen at week 3 for venlafaxine XR- treated patients (p=0.008) and at week 5 for patie
rates between treatment groups. In the venlafaxine XR group, 37% and 25% of patients were partial responders and
patients were partial responders and full responders, respectively. Additionally, no significant differences were observed between the two
symptoms (as measured by the Hamilton Anxiety Scale and the Hamilton Rating Scale for Depression, respec
included somnolence, sweating, insomnia, and nausea (Denys et al, 2003). 

 
4.6.J   Pregabalin 

 
4.6.J.1   Generalized anxiety disorder 

a)  In a multicenter, randomized, double-blind, placebo-controlled, parallel-group study (n=374), treatment with pregabalin but not venlafaxine
compared with placebo in patients with generalized anxiety disorder (GAD). Patients who were 18 to 65 years of
A) score of 20 or greater (with a HAM-A psychic and somatic anxiety factors score of 10 or greater) were eligible for enrollment.
randomized to receive 8 weeks of oral pregabalin (150 milligrams (mg) twice daily for the first week then titrated to a dose range of 300 to 600
mg/day for the first week than titrated to a dose range of 75 to 225 mg/day administered in the morning with m
pregabalin arm but not the venlafaxine-XR arm had a significant improvement in least squares (LS) mean change HAM
treatment with pregabalin significantly improved some secondary investigator-rated efficacy measures including the HAM
scale, and the Hamilton Depression Rating Scale (HAM-D) compared to placebo while treatment with venlafaxine
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significantly improved LS mean change HAM-A total scores compared with venlafaxine-XR (p=0.008) or placebo (p=0.001). Severe
patients (9.1%) compared with venlafaxine-XR-treated patients (20%) (Kasper et al, 2009). 

 
b)  Treatment with oral pregabalin at daily doses of 400 or 600 milligrams (mg) per day was comparable to ve
anxiety symptoms in adults with moderate to severe generalized anxiety disorder (GAD) in a randomized, double
years) meeting the DSM-IV criteria for primary GAD and who had total scores of 20 or greater on the Hamilton Rating Scale for
Anxiety Scale, and 7 or lower on the Raskin Depression Scale were included. Patients were randomized to receive either pregabalin 400 mg/day (n=97),
75 mg/day (n=113), or placebo (n=101) orally (given in divided doses twice daily) for 6 weeks, followed by a 1
600 mg/day groups, respectively) and titrated up to target doses over 1 week. Based on the modified intention
the change in mean HAM-A total scores at endpoint from baseline (primary endpoint) was -14.7 +/- 0.8, -14.1 +/
(n=104), and venlafaxine (n=110) arms, respectively, compared with -11.6 +/- 0.8 in the placebo (n=100) arm (all p less than or equal to 0.03 vs placebo).
A total scores occurred in both pregabalin arms compared with placebo during week 1 of treatment but not in 
patients in the pregabalin 400 mg/day (61%; p=0.02) and venlafaxine 75 mg/day (62%; p=0.01) arms responded to treatment (ie, had a
difference in response in the pregabalin 600 mg/day (58%; p=0.06) was not significant. Among other seconda
placebo in HAM-A subscale scores of anxiety, tension, and insomnia, except a statistical insignificance on the insomnia
much improved or very much improved on the Clinical Global Impression-Improvement (CGI-I) scale was higher in the pregabalin 400
venlafaxine (60.9%) arms compared with placebo (42%; all p less than or equal to 0.04). Treatment was well tolerated across all 3 arms, with dizziness,
commonly reported adverse events in the pregabalin arms and nausea, dizziness, and asthenia being the most
were lower in the pregabalin 400 mg/day group (6.2%) compared with venlafaxine (20.4%; p less than 0.01) and pregabalin 600

 
4.6.K   Sertraline 

Bipolar disorder, depressed phase 

Depression 

Depression, Elderly 

 
4.6.K.1   Bipolar disorder, depressed phase 

Table 1

Pregabalin (n=121) Venlafaxine

LS mean +/- SE p-value LS mean +/- SE

HAM-A total score (primary endpoint)

Baseline 27.6 +/- 0.4

0.028

27.4 +/- 0.4

Endpoint change -14.5 +/- 0.9 -12 +/- 0.9

HAM-A psychic anxiety factor score

Baseline 14.4 +/- 0.3
0.017

14 +/- 0.3

Endpoint change -7.3 +/- 05 -5.9 +/- 0.5

HAM-A somatic anxiety factor score

Baseline 13.3 +/- 0.3
0.11

13.4 +/- 0.3

Endpoint change -7.3 +/- 0.4 -6.1 +/- 0.5

CGI severity score

Baseline 4.7 +/- 0.1
0.14

4.6 +/- 0.1

Endpoint change -2 +/- 0.2 -1.7 +/- 0.2

CGI improvement score

Endpoint change 2.3 +/- 0.1 0.05 2.5 +/- 0.1

HAM-D score

Baseline 11.5 +/- 0.2
0.018

11.5 +/- 0.2

Endpoint change -4.4 +/- 0.5 -3.6 +/- 0.5

LS mean, least squares mean change; SE, standard error; HAM-A, Hamilton Anxiety Rating Scale; CGI, Clinical
Hamilton Depression Rating Scale 
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a)  There were no significant differences between bupropion, sertraline, and venlafaxine with regard to response or remission rates in the acute treatment of
switching into hypomania or mania was significantly higher with venlafaxine compared with bupropion and sertraline during a randomized, double
outpatients diagnosed with bipolar depression. All patients were receiving at least one mood stabilizer with incomplete
bupropion 75 to 450 milligrams (mg)/day (n=51), sertraline 50 to 200 mg/day (n=58), or venlafaxine 37.5 to 375 mg/day (n=65) for 10
Depression Symptomatology (IDS), the Young Mania Rating Scale (YMRS), and the Clinical Global Impression scale for Bipolar Disorder (CGI
antidepressant response (defined as either a 50% or greater improvement in IDS score or a decrease of at least 2 points
IDS score less than 12 and/or a CGI-BP depression score of 1 at study endpoint), and antidepressant-related switch into mania or hypomania
score during any point of the trial or a CGI-BP manic severity score of 3 or more or a YMRS score above 13 at any time point). Response rates at week 10 for
were 49%, 53%, and 51%, respectively, while remission rates were 41%, 36%, and 34%, respectively. Differe
reported. Controlling for lithium use did not alter the results. Based on CGI-BP score, switching to mania or hypomania occurred
and sertraline (9%; p less than 0.01 overall). During post hoc analysis, it was demonstrated that the switch effect was mainly due to the significant
venlafaxine and sertraline (p=0.01, adjusted for lithium) and bupropion (p less than 0.01, adjusted for lithium), while there was no significant difference between
Based on YMRS score, switching occurred in 4%, 7%, and 15% of patients receiving bupropion, sertraline, and
(31%) and bupropion (14%) and sertraline (16%) treatment groups remained significant when the combination of the CGI
for lithium; p=0.02 when controlled for lithium). Post hoc analysis results again showed that the difference was driven by venlafaxine. Based on combined
history of rapid cycling was also higher with venlafaxine (43%) compared to bupropion (14%) and sertraline (8
for any reason were 31%, 41%, and 45% in the bupropion, sertraline and venlafaxine groups, respectively (Post et

 
4.6.K.2   Depression 

a)  An 8-week, randomized, double-blind, active-control study of outpatient adults with major depressive disorder demonstrated that rates of efficacy, safety, and
not significantly different than that of venlafaxine XR (n=76). Patients were randomized to receive capsules co
to 3 capsules/day. Primary outcome measure was the change in Quality of Life Enjoyment and Satisfaction Questionnaire
endpoint (8-weeks). Secondary outcome measures were the changes from baseline to endpoint in the scores of the 17
Impressions - Severity of Illness scale (CGI-S), the Clinical Global Impressions - Improvement scale (CGI-I), and the Hamilton Rating Scale for Anxiety (HAM
1 (very much improved) or 2 (much improved) on the CGI-I scale, or a reduction of HAM-D-17 score by at least 50%; remission
less. There were no significant differences between study groups with any outcome measures, including remission rates and response rates, or
most common reported adverse effects during active treatment (10% or greater occurrence) were diarrhea, he
scores, response rates, and remission rates for the outcome measures (Shelton et al, 2006): 

 
b)  In patients with major depressive disorder, almost twice as many experienced a remission with venlafaxine therapy compared to sertraline.
depressive disorder randomly received venlafaxine 37.5 mg twice daily (n=75) or sertraline 50 mg daily (n=72). At the investigators' discretion, the
or the sertraline increased to 50 mg twice daily on day 15. After 8 weeks, patients in both groups showed sign
Montgomery- Asberg Depression Rating Scale (p less than 0.05). In the venlafaxine group 83% were responders compared
the venlafaxine group and in 45% of the sertraline group (p=0.008). The most common adverse events were nausea, headache, and sweating with
with sertraline (Mehtonen et al, 2000). 

 
4.6.K.3   Depression, Elderly 

a)  Treatment with venlafaxine had a lower tolerability, but was equally effective to sertraline therapy in elderly nursing home patients for the treatment of
study, fifty-two elderly patients (mean age, 82.5 years) with depression received either sertraline (initial, 25 milligrams (mg)/day, titrated to 100 mg/day) or
mg/day, titrated to 150 mg/day) for 10 weeks. No significant differences were found in Hamilton Rating Scale for Depression (HAM
groups. However, early termination and withdrawal rates due to serious adverse events were higher in venlafaxine
tract infection, cerebrovascular accident, hypertension, decreased renal function, rapid atrial fibrillation, anemia,
were observed in both treatment groups. From baseline to endpoint, heart rate increased in the venlafaxine group (74.6 bpm to 76.7 bpm,
bpm to 70.9 bpm, respectively). The authors suggest that the lowered tolerability of venlafaxine may be related to noradrenergic uptake inhibition by this

 
4.6.L   Trazodone 

 
4.6.L.1   Depression 

a)  Venlafaxine produced antidepressant efficacy comparable to trazodone in a double-blind, placebo controlled trial. In this outpatient study, 225
milligrams (mg) per day, trazodone (mean = 300 mg/day) or placebo. Response rates were 72%, 60% and 55
cognitive disturbance and retardation factor as evidenced on the Hamilton Rating Scale for Depression (HAM
Nausea was more common in the venlafaxine group compared to dizziness and somnolence in the trazodone group (Cunningham et al,

 
 6.0   References 

Endpoint Scores, Response Rates and Remission

Measure/Sample Sertraline (n=82)

Q-LES-Q score, mean (SD) 0.69 (0.12)

HAM-D-17 score, mean (SD) 10.8 (6.4)

HAM-D-17 response rate, (N/N) 55%(45/82)

HAM-D-17 remission rate, (N/N) 38% (31/82)

CGI-S score, mean (SD) 2.6 (1.1)

CGI-I score, mean (SD) 2.3 (1.1)

HAM-A score, mean (SD) 9.1 (5.4)

CGI-I = Clinical Global Impressions-Improvement scale; CGI-S = Clinical Global Impressions-Severity of Illness scale; HAM
Rating Scale for Depression; Q-LES-Q = Quality of Life Enjoyment and Satisfaction Questionnaire; XR =
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Amphetamine Related 
CNS Stimulant 

2)  Dosing Information 
a)  Dexmethylphenidate Hydrochloride 

1)  Adult 
a)  Attention deficit hyperactivity disorder 

1)  extended-release: methylphenidate-naive patients, initial 10 mg ORALLY daily in the morning; adjust 
dose weekly in 10 mg increments; MAX 20 mg/day 
2)  extended-release: patients currently using methylphenidate, one-half the total daily dose of racemic 
methylphenidate; patients currently using dexmethylphenidate immediate-release may be switched to 
the same daily dose of dexmethylphenidate extended-release; MAX 20 mg/day 

2)  Pediatric 
a)  safety and efficacy not established in patients under 6 years of age 

1)  Attention deficit hyperactivity disorder 
a)  immediate-release (ages 6 years and older): methylphenidate-naive patients, initial 2.5 mg 
ORALLY twice daily; adjust dose weekly in 2.5 to 5 mg increments; MAX 20 mg/day (10 mg twice a 
day) 
b)  immediate-release (ages 6 years and older): patients currently using methylphenidate, one-half 
the dose of racemic methylphenidate; MAX 20 mg/day (10 mg twice a day) 
c)  extended-release (ages 6 years and older): methylphenidate-naive patients, initial 5 mg 
ORALLY in the morning; adjust dose weekly in 5 mg increments; MAX 20 mg/day(Prod Info 
FOCALIN XR(R) extended-release oral capsules, 2008)  
d)  extended-release (ages 6 years and older): patients currently using methylphenidate, one-half 
the total daily dose of racemic methylphenidate; patients currently using immediate release 
dexmethylphenidate may be switched to the same daily dose of dexmethylphenidate extended 
release (Prod Info FOCALIN XR(R) extended-release oral capsules, 2008) 

3)  Contraindications 
a)  Dexmethylphenidate Hydrochloride 

1)  agitation, severe; anxiety; or tension; may aggravate symptoms (Prod Info FOCALIN(TM) XR extended-
release oral capsules, 2006) 
2)  glaucoma (Prod Info FOCALIN(TM) XR extended-release oral capsules, 2006) 
3)  hypersensitivity to methylphenidate or other components of the product (Prod Info FOCALIN(TM) XR 
extended-release oral capsules, 2006) 
4)  MAOI use within 14 days; hypertensive crisis may result (Prod Info FOCALIN(TM) XR extended-release oral 
capsules, 2006) 
5)  motor tics (Prod Info FOCALIN(TM) XR extended-release oral capsules, 2006) 
6)  Tourette's syndrome, family history or diagnosis of (Prod Info FOCALIN(TM) XR extended-release oral 
capsules, 2006) 

4)  Serious Adverse Effects 
a)  Dexmethylphenidate Hydrochloride 

1)  Mania 
2)  Psychotic disorder 
3)  Seizure 

5)  Clinical Applications 
a)  Dexmethylphenidate Hydrochloride 

1)  FDA Approved Indications 
a)  Attention deficit hyperactivity disorder 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 

      

DRUGDEX® Evaluations 
 

DEXMETHYLPHENIDATE 
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Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product 
Index) 
B)  Synonyms 

Dexmethylphenidate 
Dexmethylphenidate HCl 
Dexmethylphenidate Hydrochloride 

C)  Physicochemical Properties 
1)  Molecular Weight 

a)  269.77(Prod Info Focalin™, 2001a)  
2)  Solubility 

a)  Systemic: Freely soluble in water and in methanol; soluble in alcohol; slightly soluble in chloroform and in 
acetone (Prod Info Focalin™, 2001a)  

 
 1.2   Storage and Stability 

A)  Oral route 
1)  The US manufacturer recommends storage of dexmethylphenidate tablets and capsules at 25 degrees C (77 
degrees F), with excursions permitted to 15 to 30 degrees C (59 to 86 degrees F). Tablets should be protected 
from moisture (Prod Info FOCALIN(TM) XR, 2005; Prod Info Focalin(TM), 2001d). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

 
1.3.1   Normal Dosage 

 
1.3.1.A   Dexmethylphenidate Hydrochloride 

 
1.3.1.A.1   Oral route 

 
1.3.1.A.1.a   Attention deficit hyperactivity disorder 

1)  Extended-Release 
a)  The recommended starting dose for patients not currently taking dexmethylphenidate or 
racemic methylphenidate, or for patients who are on stimulants other than methylphenidate, is 
10 milligrams (mg)/day in the morning. The dose may be adjusted weekly in 10 mg increments 
to a maximum of 20 mg/day for adult patients. The patient should be observed for a sufficient 
duration at a given dose to ensure that a maximal benefit has been achieved before a dose 
increase is considered (Prod Info FOCALIN(TM) XR, 2005). 
b)  For patients currently using methylphenidate, the recommended starting dose is half the 
total daily dose of racemic methylphenidate. Patients using immediate-release 
dexmethylphenidate may be switched to the same daily dose of extended-release 
dexmethylphenidate. Maximum recommended dose is 20 milligrams/day (Prod Info FOCALIN
(TM) XR, 2005). 
c)  The treatment duration is unclear, however, it is generally agreed that pharmacological 
treatment of ADHD may be needed for extended periods. The patient should be periodically 
reevaluated with periods off medication to assess patient's functioning without 
pharmacotherapy (Prod Info FOCALIN(TM) XR, 2005). 
d)  If paradoxical aggravation of symptoms or other adverse events occur, the dosage should 
be reduced or, if necessary, the drug should be discontinued (Prod Info FOCALIN(TM) XR, 
2005). 
e)  If improvement is not observed after appropriate dosage adjustment over a 1-month period, 
the drug should be discontinued (Prod Info FOCALIN(TM) XR, 2005). 

 
1.3.2   Dosage in Renal Failure 

A)  Dexmethylphenidate Hydrochloride 
1)  Pharmacokinetic data for dexmethylphenidate in renal impairment are unavailable. However, data for 
racemic methylphenidate indicate that only small amounts are excreted unchanged in the urine (about 1%) 
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(USPDI, 2001; Prod Info Focalin(TM), 2001); thus, dose adjustments of dexmethylphenidate do not appear 
to be necessary in this population. 

 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Dexmethylphenidate Hydrochloride 
1)  Similar to methylphenidate, dexmethylphenidate undergoes hepatic metabolism (USPDI, 2001); (Prod 
Info Focalin(TM), 2001). Dose adjustment should be considered in patients with moderate or greater hepatic 
dysfunction. Specific guidelines for dexmethylphenidate or the racemic compound are unavailable. 

 
 1.4   Pediatric Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Dexmethylphenidate Hydrochloride 

 
1.4.1.A.1   Oral route 

 
1.4.1.A.1.a   Attention deficit hyperactivity disorder 

1)  Immediate-Release 
a)  The efficacy of dexmethylphenidate has been demonstrated only in patients 6 to 17 years 
of age. The drug should be given twice daily, at least 4 hours apart; it can be given with or 
without food (Prod Info Focalin(TM), 2001). 
b)  In patients not currently receiving racemic methylphenidate, or for those who are on 
stimulants other than methylphenidate, the manufacturer recommends an initial dose of 2.5 
milligrams (mg) twice daily, with dose adjustments in 2.5- to 5-mg increments to a maximum of 
10 mg twice daily; dose adjustments may be undertaken at approximately weekly intervals 
(Prod Info Focalin(TM), 2001). An extended-release methylphenidate formulation (duration, 8 
hours) may be preferable, as administration of doses during school can be eliminated; generic 
formulations are available. 
c)  For patients who are currently receiving racemic methylphenidate, the initial dose 
recommended by manufacturer is half the dose of methylphenidate, with a maximum daily 
dose of 20 mg (10 mg twice daily) (Prod Info Focalin(TM), 2001). However, available data 
suggest no clinical advantage in switching to the d-enantiomer. 
d)  The longest duration of effective treatment in clinical studies with dexmethylphenidate has 
been 6 weeks (Prod Info Focalin(TM), 2001). However, prolonged use may be indicated. 
Racemic methylphenidate has maintained improvement for up to 2 years. 

2)  Extended-Release 
a)  The recommended starting dose for patients not currently taking dexmethylphenidate or 
racemic methylphenidate, or for patients who are on stimulants other than methylphenidate, is 
5 milligrams (mg)/day in the morning. The dose may be adjusted weekly in 5 mg increments to 
a maximum of 20 mg/day for pediatric patients. The patient should be observed for a sufficient 
duration at a given dose to ensure that a maximal benefit has been achieved before a dose 
increase is considered (Prod Info FOCALIN XR(R) extended-release oral capsules, 2008). 
b)  For patients currently using methylphenidate, the recommended starting dose is half the 
total daily dose of racemic methylphenidate. Patients using immediate-release 
dexmethylphenidate may be switched to the same daily dose of extended-release 
dexmethylphenidate. Maximum recommended dose is 20 milligrams/day (Prod Info FOCALIN 
XR(R) extended-release oral capsules, 2008). 
c)  The treatment duration is unclear, however, it is generally agreed that pharmacological 
treatment of ADHD may be needed for extended periods. The patient should be periodically 
reevaluated with periods off medication to assess patient's functioning without 
pharmacotherapy (Prod Info FOCALIN XR(R) extended-release oral capsules, 2008). 
d)  If paradoxical aggravation of symptoms or other adverse events occur, the dosage should 
be reduced or, if necessary, the drug should be discontinued (Prod Info FOCALIN XR(R) 
extended-release oral capsules, 2008). 
e)  If improvement is not observed after appropriate dosage adjustment over a 1-month period, 
the drug should be discontinued (Prod Info FOCALIN XR(R) extended-release oral capsules, 
2008). 
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1.4.2   Dosage in Renal Failure 
A)  Dexmethylphenidate Hydrochloride 

1)  Pharmacokinetic data for dexmethylphenidate in renal impairment are unavailable. However, data for 
racemic methylphenidate indicate that only small amounts are excreted unchanged in the urine (about 1%) 
(USPDI, 2001; Prod Info Focalin(TM), 2001). Thus, dose adjustments of dexmethylphenidate do not appear 
necessary in this population. 

 
1.4.3   Dosage in Hepatic Insufficiency 

A)  Dexmethylphenidate Hydrochloride 
1)  Similar to methylphenidate, dexmethylphenidate undergoes hepatic metabolism (USPDI, 2001; Prod Info 
Focalin(TM), 2001). Dose adjustment should be considered in patients with moderate or greater hepatic 
dysfunction. Specific guidelines for dexmethylphenidate or the racemic compound are unavailable. 

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Dexmethylphenidate Hydrochloride 

a)  Initial Response 
1)  Attention-deficit hyperactivity disorder, oral extended-release tablets: 1 hour (Prod Info FOCALIN
(TM) XR, 2005) 

a)  Value represents time to a significant treatment effect in pediatric patients after a single dose of 
20 milligrams (Prod Info FOCALIN(TM) XR, 2005). 

2)  Attention-deficit hyperactivity disorder, oral immediate-release tablets: within 4 weeks (sustained 
improvement) (Anon, 2001). 

a)  Value represents time to significant symptom improvement during continuous twice-daily 
administration. 

B)  Duration 
1)  Dexmethylphenidate Hydrochloride 

a)  Multiple Dose 
1)  Attention deficit hyperactivity disorder, ORAL: up to 6.5 hours (acute effects) (Anon, 1999). 
2)  Attention deficit hyperactivity disorder, Oral: 12 hours in pediatric patients 6 to12 years old (Prod Info 
FOCALIN(TM) XR, 2005) 

a)  Represents interpretation of data from one unpublished study, which suggested a longer 
duration of action of dexmethylphenidate than racemic methylphenidate in ADHD (Anon, 1999). In 
this study, control of symptoms with dexmethylphenidate was seen at all time points, but there was 
failure of methylphenidate to control symptoms at the last measurements (5.5 to 6.5 hours 
postdose). However, specific time points evaluated in the study, the duration of action of 
methylphenidate, and statistical comparisons at these time points are not available; thus, the 
difference in duration between these agents in this study is unknown. In other studies, racemic 
methylphenidate has shown a duration of 4 to 6 hours, and the difference in durations between 
these agents must be small, and may not be clinically relevant. Extended-release methylphenidate 
is often used in ADHD, which has a longer duration than that reported for dexmethylphenidate (8 
hours). 

 
 2.2   Drug Concentration Levels 

A)  Dexmethylphenidate Hydrochloride 
1)  Therapeutic Drug Concentration 

a)  Not established; plasma-level monitoring is not used clinically. 
2)  Time to Peak Concentration 

a)  Oral, immediate-release tablet: 1 to 1.5 hours (Prod Info Focalin™, 2001a). 
1)  This value is similar to that reported for racemic methylphenidate (about 2 hours). 
2)  Following oral doses of 2.5, 5, and 10 mg in children (as a capsule formulation), peak plasma levels 
and AUCs of dexmethylphenidate were proportional to the dose; plasma levels were similar to those 
observed after oral racemic methylphenidate 5, 10, and 20 mg (Prod Info Focalin™, 2001a). 
3)  No significant accumulation of dexmethylphenidate has been observed with repeated twice-daily 
doses compared to single doses in ADHD patients (Prod Info Focalin™, 2001a). 

b)  Oral, extended-release tablet: 1.5 hours (first peak) and 6.5 hours (second peak) (Prod Info FOCALIN
(TM) XR, 2005). 
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1)  The mean time to the first peak (tmax1) (1.5 hours) is similar to the tmax for the immediate-release 
formulation. The time to the second peak (tmax2) (6.5 hours) is slightly longer for the extended-release 
formulation given once-daily compared to the immediate-release formulation given in 2 doses 4 hours 
apart (Prod Info FOCALIN(TM) XR, 2005). 

3)  Area Under the Curve 
a)  The AUC after administration of dexmethylphenidate hydrochloride extended-release tablets given once 
daily is equivalent to the same total dose of dexmethylphenidate hydrochloride immediate-release tablets 
given in 2 doses 4 hours apart; variability in AUC is similar between the extended- and immediate-release 
tablets with approximately a three-fold range in each (Prod Info FOCALIN(TM) XR, 2005). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Dexmethylphenidate Hydrochloride 
1)  Bioavailability 

a)  Oral, various: mean absolute bioavailability 22 to 25% (Prod Info FOCALIN(TM) XR, 2005). 
1)  Dexmethylphenidate is well absorbed after oral administration with approximately 90% 
recovered in the urine. However, due to first-pass metabolism, the mean absolute bioavailability 
when administered in various formulations was 22 to 25% (Prod Info FOCALIN(TM) XR, 2005). 

2)  Effects of Food 
a)  immediate-release tablet, delayed absorption (Prod Info Focalin™, 2001a). 

1)  In an unpublished study, administration of dexmethylphenidate with food had no significant 
effect on extent of absorption compared to the fasting state (based on peak plasma levels and AUC 
values); however, time to peak plasma levels was prolonged when given with food (mean, 2.9 
versus 1.5 hours) (Prod Info Focalin™, 2001a). Dexmethylphenidate can be given with or without 
food. 

b)  extended-release tablet, unknown (Prod Info FOCALIN(TM) XR, 2005) 
1)  No food effect study was performed with the extended-release formulation; administration times 
relative to meals and meal composition may need to be individually titrated (Prod Info FOCALIN
(TM) XR, 2005). 
2)  Effect of food: oral, racemic methylphenidate extended release tablets, following high fat 
breakfast, delayed absorption and second peak concentration is approximately 25% lower. Can be 
administered with or without food (Prod Info FOCALIN(TM) XR, 2005). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Dexmethylphenidate Hydrochloride 

a)  Protein Binding 
1)  A specific value for dexmethylphenidate is unavailable. However, protein binding of racemic 
methylphenidate is minimal (12 to 15%) .(Prod Info FOCALIN(TM) XR, 2005) 

B)  Distribution Kinetics 
1)  Dexmethylphenidate Hydrochloride 

a)  Volume of Distribution 
1)  2.65 L/kg (+/- 1.1 L/kg) (Prod Info FOCALIN(TM) XR, 2005). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Dexmethylphenidate Hydrochloride 

a)  LIVER, extensive (Prod Info Focalin™, 2001a). 
1)  The primary metabolic pathway is deesterification to the inactive metabolite d-ritalinic acid (d-
alpha-phenyl piperidine acetic acid) (Prod Info Focalin™, 2001a). 
2)  Inhibition of cytochrome P450 isozymes was not observed with dexmethylphenidate in vitro 
(Prod Info Focalin™, 2001a). 
3)  Bioconversion to l-dexmethylphenidate is negligible (Prod Info Focalin™, 2001a) and of no 
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clinical consequence. 
B)  Metabolites 

1)  Dexmethylphenidate Hydrochloride 
a)  d-Ritalinic acid (inactive) (Prod Info Focalin™, 2001a). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Dexmethylphenidate Hydrochloride 

a)  Renal Clearance (rate) 
1)  Intravenous dexmethylphenidate was eliminated with a mean clearance of 0.56 +/- 0.18 
liter/minute (Prod Info FOCALIN(TM) XR, 2005) 

b)  Renal Excretion (%) 
1)  minimal unchanged (Prod Info Focalin™, 2001a). 

c)  Specific renal excretion data for dexmethylphenidate are unavailable. However, approximately 90% 
of an oral dose of racemic methylphenidate appears in the urine, mainly as ritalinic acid (about 80%); 
0.5% appears as unchanged methylphenidate following an intravenous dose (Prod Info FOCALIN(TM) 
XR, 2005; Prod Info Focalin™, 2001a). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  Dexmethylphenidate Hydrochloride 

a)  ELIMINATION HALF-LIFE 
1)  approximately 3 hours (Prod Info FOCALIN(TM) XR, 2005; Prod Info Focalin™, 2001a). 

a)  The mean terminal elimination half-life of dexmethylphenidate was just over 3 hours in 
healthy adults and typically varied between 2 and 4.5 hours; children displayed shorter half-
lives with means of 2 to 3 hours (Prod Info FOCALIN(TM) XR, 2005). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Dexmethylphenidate Hydrochloride 

a)  Oral (Capsule, Extended Release; Tablet) 
1)  Dexmethylphenidate hydrochloride should be given cautiously to patients with a history of drug 
dependence or alcoholism. Chronic, abusive use can lead to marked tolerance and psychological 
dependence with varying degrees of abnormal behavior. Frank psychotic episodes can occur, especially 
with parenteral abuse. Careful supervision is required during drug withdrawal from abusive use since severe 
depression may occur. Withdrawal following chronic therapeutic use may unmask symptoms of the 
underlying disorder that may require follow-up (Prod Info FOCALIN(TM) XR extended-release oral capsules, 
2006). 

 
 3.1   Contraindications 

A)  Dexmethylphenidate Hydrochloride 
1)  agitation, severe; anxiety; or tension; may aggravate symptoms (Prod Info FOCALIN(TM) XR extended-
release oral capsules, 2006) 
2)  glaucoma (Prod Info FOCALIN(TM) XR extended-release oral capsules, 2006) 
3)  hypersensitivity to methylphenidate or other components of the product (Prod Info FOCALIN(TM) XR 
extended-release oral capsules, 2006) 
4)  MAOI use within 14 days; hypertensive crisis may result (Prod Info FOCALIN(TM) XR extended-release oral 
capsules, 2006) 
5)  motor tics (Prod Info FOCALIN(TM) XR extended-release oral capsules, 2006) 
6)  Tourette's syndrome, family history or diagnosis of (Prod Info FOCALIN(TM) XR extended-release oral 
capsules, 2006) 

 
 3.2   Precautions 

A)  Dexmethylphenidate Hydrochloride 
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1)  cardiac abnormalities, structural; sudden death has been reported in association with CNS stimulant use(Prod 
Info FOCALIN(TM) XR extended-release oral capsules, 2006) 
2)  conditions which may be compromised by increases in blood pressure or heart rate, such as pre-existing 
hypertension, heart failure, recent myocardial infarction, or hyperthyroidism (Prod Info FOCALIN(TM) XR 
extended-release oral capsules, 2006) 
3)  depression, severe; do not use to treat (Prod Info FOCALIN(TM) XR extended-release oral capsules, 2006) 
4)  drug dependence or alcoholism, history of; potential for abuse (Prod Info FOCALIN(TM) XR extended-release 
oral capsules, 2006) 
5)  EEG abnormalities, especially history of; may lower convulsive threshold (Prod Info FOCALIN(TM) XR 
extended-release oral capsules, 2006) 
6)  fatigue, normal; do not use to treat (Prod Info FOCALIN(TM) XR extended-release oral capsules, 2006) 
7)  psychosis; may exacerbate behavior disturbance and thought disorder (Prod Info FOCALIN(TM) XR 
extended-release oral capsules, 2006) 
8)  seizures, especially history of; may lower convulsive threshold (Prod Info FOCALIN(TM) XR extended-release 
oral capsules, 2006) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Other 

 
3.3.1   Cardiovascular Effects 

 
3.3.1.A   Dexmethylphenidate Hydrochloride 

 
3.3.1.A.1   Cardiovascular finding 

a)  Modest increases in heart rate (up to 5 beats per minute) and systolic/diastolic blood pressure (up to 
3 mmHg) have been reported during dexmethylphenidate therapy in children/adolescents with ADHD 
(unpublished clinical studies) (Prod Info Focalin(TM), 2001). TACHYCARDIA has rarely necessitated 
withdrawal of treatment (Prod Info Focalin(TM), 2001). 

 
3.3.3   Endocrine/Metabolic Effects 

 
3.3.3.A   Dexmethylphenidate Hydrochloride 

 
3.3.3.A.1   Metabolic finding 

a)  Whether prolonged use of methylphenidate (or dexmethylphenidate) can significantly limit height and 
body weight remains controversial. Monitoring of weight and height is indicated in preadolescent 
children. Early adolescent growth does not appear to be affected by methylphenidate. 

 
3.3.4   Gastrointestinal Effects 

 
3.3.4.A   Dexmethylphenidate Hydrochloride 

Abdominal pain 

Loss of appetite 

Nausea 
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3.3.4.A.1   Abdominal pain 

a)  Incidence: 15% (Prod Info FOCALIN(R) oral tablets, 2007) 
b)  In unpublished clinical-trial data for dexmethylphenidate in children/adolescents with ADHD, 
abdominal pain was reported at least once during treatment in 15% of patients. Incidences of these 
effects were at least 50% lower in placebo recipients (Prod Info FOCALIN(R) oral tablets, 2007). There 
is no demonstrated evidence of a lower frequency of GI effects in patients treated with 
dexmethylphenidate compared to racemic methylphenidate. 

 
3.3.4.A.2   Loss of appetite 

a)  Incidence: 6% (Prod Info FOCALIN(R) oral tablets, 2007) 
b)  In unpublished clinical-trial data for dexmethylphenidate in children/adolescents with ADHD, 
anorexia was reported at least once during treatment in 6% of patients. Incidences of these effects were 
at least 50% lower in placebo recipients (Prod Info FOCALIN(R) oral tablets, 2007). There is no 
demonstrated evidence of a lower frequency of GI effects in patients treated with dexmethylphenidate 
compared to racemic methylphenidate. 

 
3.3.4.A.3   Nausea 

a)  Incidence: 9% (Prod Info FOCALIN(R) oral tablets, 2007) 
b)  In unpublished clinical-trial data for dexmethylphenidate in children/adolescents with ADHD, nausea 
was reported at least once during treatment in 9% of patients. Incidences of these effects were at least 
50% lower in placebo recipients (Prod Info FOCALIN(R) oral tablets, 2007). There is no demonstrated 
evidence of a lower frequency of GI effects in patients treated with dexmethylphenidate compared to 
racemic methylphenidate. 

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Dexmethylphenidate Hydrochloride 

 
3.3.5.A.1   Hematology finding 

a)  Thrombocytopenia and anemia have occurred infrequently during racemic methylphenidate therapy 
(USPDI, 2001); (Prod Info Focalin(TM), 2001). The manufacturer of dexmethylphenidate has not 
disclosed the frequency of these effects in clinical trials, although this data is available from extensive 
premarketing safety evaluations (Prod Info Focalin(TM), 2001). 

 
3.3.9   Neurologic Effects 

 
3.3.9.A   Dexmethylphenidate Hydrochloride 

Insomnia 

Spasmodic movement, Vocal or motor tics 

 
3.3.9.A.1   Insomnia 

a)  Nervousness and insomnia have occurred relatively frequently with use of racemic methylphenidate 
in children and adolescents, and may be more common in children (USPDI, 2001); (Prod Info Focalin
(TM), 2001). 
b)  In clinical studies specifically with dexmethylphenidate in ADHD, the manufacturer indicates that 
motor or vocal tics and insomnia have rarely (1%) necessitated therapy discontinuation (Prod Info 
Focalin(TM), 2001). However, the manufacturer has chosen not to disclose the frequency of other CNS 
effects in clinical trials, although this data was available from extensive premarketing safety evaluations 
(Prod Info Focalin(TM), 2001). 
c)  Although dexmethylphenidate is claimed to potentially produced fewer adverse CNS effects (eg, 
insomnia) than racemic methylphenidate (Anon, 2001a), this has not been demonstrated. 

 
3.3.9.A.2   Spasmodic movement, Vocal or motor tics 

a)  In clinical studies specifically with dexmethylphenidate in ADHD, the manufacturer indicates that 
motor or vocal tics and insomnia have rarely (1%) necessitated therapy discontinuation (Prod Info 
Focalin(TM), 2001). However, the manufacturer has chosen not to disclose the frequency of other CNS 
effects in clinical trials, although this data was available from extensive premarketing safety evaluations 
(Prod Info Focalin(TM), 2001). 

 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Dexmethylphenidate Hydrochloride 
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3.3.10.A.1   Eye / vision finding 

a)  Similar to racemic methylphenidate, dexmethylphenidate is capable of infrequently causing blurring 
of vision and other visual disturbances (USPDI, 2001); (Prod Info Focalin(TM), 2001). However, specific 
incidence data for these effects were not disclosed by the manufacturer of dexmethylphenidate. 

 
3.3.12   Psychiatric Effects 

 
3.3.12.A   Dexmethylphenidate Hydrochloride 

Mania 

Psychotic disorder 

Seizure 

 
3.3.12.A.1   Mania 

a)  In a review of 49 randomized, controlled pediatric ADHD clinical trials involving pscyhostimulant 
medications (atomoxetine hydrochloride, methylphenidate hydrochloride, modafinil and 
dextromethylphenidate hydrochloride), the rate of psychosis/mania events in pediatric subjects 
receiving active drug was 1.48 (95% CI, 0.74 to 2.65) per 100 person-years, with no comparable 
adverse events recorded in the placebo group. A request from the US Food and Drug Administration to 
manufacturers of marketed ADHD drugs for submission of postmarketing case reports of psychosis or 
mania events between 2000 and 2005, yielded a total of 865 reports (pediatrics and adults) in which 
signs and/or symptoms of psychoses or mania were reported. The majority of reports involved pediatric 
subjects, with almost half of the reports in children 10 years-old or younger, and approximately 90% of 
cases involving no prior history of similar psychiatric conditions. Visual and/or tactile sensations of 
insects, snakes, or worms were commonly reported. Positive rechallenge was reported for each of the 
psychostimulant medications (methylphenidate hydrochloride, atomoxetine hydrochloride, and mixed 
salts of a single entity amphetamine product) included in the analysis; and in many cases a strong 
temporal association was identified. The onset of psychiatric symptoms ranged from days to weeks, but 
in some cases it was months or years from the start of ADHD treatment and symptom onset (Mosholder 
et al, 2009). 

 
3.3.12.A.2   Psychotic disorder 

a)  In a review of 49 randomized, controlled pediatric ADHD clinical trials involving pscyhostimulant 
medications (atomoxetine hydrochloride, methylphenidate hydrochloride, modafinil and 
dextromethylphenidate hydrochloride), the rate of psychosis/mania events in pediatric subjects 
receiving active drug was 1.48 (95% CI, 0.74 to 2.65) per 100 person-years, with no comparable 
adverse events recorded in the placebo group. A request from the US Food and Drug Administration to 
manufacturers of marketed ADHD drugs for submission of postmarketing case reports of psychosis or 
mania events between 2000 and 2005, yielded a total of 865 reports (pediatrics and adults) in which 
signs and/or symptoms of psychoses or mania were reported. The majority of reports involved pediatric 
subjects, with almost half of the reports in children 10 years-old or younger, and approximately 90% of 
cases involving no prior history of similar psychiatric conditions. Visual and/or tactile sensations of 
insects, snakes, or worms were commonly reported. Positive rechallenge was reported for each of the 
psychostimulant medications (methylphenidate hydrochloride, atomoxetine hydrochloride, and mixed 
salts of a single entity amphetamine product) included in the analysis; and in many cases a strong 
temporal association was identified. The onset of psychiatric symptoms ranged from days to weeks, but 
in some cases it was months or years from the start of ADHD treatment and symptom onset (Mosholder 
et al, 2009). 
b)  Seizures and psychosis have occurred rarely with racemic methylphenidate (USPDI, 2001) 

 
3.3.12.A.3   Seizure 

a)  Seizures and psychosis have occurred rarely with racemic methylphenidate (USPDI, 2001) 
 
3.3.16   Other 

 
3.3.16.A   Dexmethylphenidate Hydrochloride 

Drug dependence 

Fever 

Page 9 of 31MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.11, page 9

Case 3:09-cv-00080-TMB     Document 78-23      Filed 03/24/2010     Page 9 of 105



 
3.3.16.A.1   Drug dependence 

a)  Similar to methylphenidate, both psychological and physical dependence can occur during high-dose 
and/or prolonged use of dexmethylphenidate. The manufacturer (Prod Info Focalin(TM), 2001) suggests 
only the risk of psychological dependence. 
b)  Slow tapering of the dose is required following long-term therapy or use of high doses to minimize 
withdrawal symptoms, which can include unusual tiredness, severe depression, and unusual behavior 
(USPDI, 2001). 

 
3.3.16.A.2   Fever 

a)  In unpublished clinical-trial data for dexmethylphenidate in children/adolescents with ADHD, fever 
was reported at least once during treatment in 5% of patients; fever occurred in 1% of placebo 
recipients (Prod Info Focalin(TM), 2001). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info FOCALIN XR, 2008) (All 
Trimesters) 

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) 
and there are no controlled studies in women or studies in women and animals are not available. Drugs 
should be given only if the potential benefit justifies the potential risk to the fetus. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
2)  Crosses Placenta: Unknown 
3)  Clinical Management 

a)  Although a causal relationship between dexmethylphenidate and teratogenic effects have not been 
found, the safe use of dexmethylphenidate during pregnancy has yet to be confirmed. Until additional data 
are available, dexmethylphenidate should be used in pregnant women only if the benefit to the pregnant 
woman outweighs the potential risk to the fetus (Prod Info FOCALIN XR, 2008). 

4)  Literature Reports 
a)  No human studies of pregnancy outcomes after exposure to dexmethylphenidate have been published, 
and there are no reports of outcomes after inadvertent exposure during pregnancy. Adequate studies to 
establish safe use of dexmethylphenidate during pregnancy have not been conducted (Prod Info FOCALIN 
XR, 2008). One source describes a series of women (n=11) who used racemic methylphenidate (dose 
unspecified) during the first 4 months of pregnancy; no birth defects or other abnormalities were reported in 
any of the infants and all 11 were considered normal (Heinonen et al, 1977). A later report discussed the 
outcomes of another 38 women who used racemic methylphenidate during pregnancy (DeBooy et al, 1993). 
Although infants in these reports were more likely to be premature, growth retarded, and to show signs of 
neonatal withdrawal, no increase in congenital abnormalities was identified; however, this number is so 
small that no pattern or estimate of risk can be determined at this time. No teratogenicity was observed in 
rats and rabbits treated with dexmethylphenidate in doses up to 20 and 100 milligrams/kilogram (mg/kg) 
daily, respectively, during the period of organogenesis; however, delayed fetal skeletal ossification was seen 
at the highest dose in rats. However, doses of 200 mg/kg/day of racemic methylphenidate have produced 
teratogenic effects in rabbits throughout organogenesis (Prod Info FOCALIN XR, 2008). 

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk 
when used during breastfeeding. Weigh the potential benefits of drug treatment against potential risks 
before prescribing this drug during breastfeeding. 

2)  Clinical Management 
a)  It is not known whether dexmethylphenidate is excreted into human breast milk and the potential for 
adverse effects in the nursing infant from exposure to the drug are unknown (Prod Info FOCALIN XR, 2008). 

3)  Literature Reports 
a)  Four published case reports indicate that maternal doses of racemic methylphenidate of 35 to 80 mg/day 
during breastfeeding resulted in milk concentrations that ranged from undetectable to 15.4 ng/mL (calculated 
infant daily dose approximately 0.4 to 2.9 ug/kg/day or approximately 0.2% to 0.7% of the adjusted maternal 
weight dose) for an exclusively breastfed infant (Prod Info FOCALIN XR, 2008). 

 
 3.5   Drug Interactions 

 
3.5.1   Drug-Drug Combinations 

Amitriptyline 

Amoxapine 

Brofaromine 
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Clomipramine 

Clorgyline 

Desipramine 

Dicumarol 

Dothiepin 

Doxepin 

Furazolidone 

Imipramine 

Iproniazid 

Isocarboxazid 

Lazabemide 

Linezolid 

Lofepramine 

Moclobemide 

Nialamide 

Nortriptyline 

Opipramol 

Pargyline 

Phenelzine 

Phenobarbital 

Phenytoin 

Primidone 

Procarbazine 

Protriptyline 

Rasagiline 

Selegiline 

Toloxatone 

Tranylcypromine 
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Trimipramine 

Warfarin 

 
3.5.1.A   Amitriptyline 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.B   Amoxapine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
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sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.C   Brofaromine 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Monoamine oxidase inhibitors should not be administered with sympathomimetic drugs such 
as dexmethylphenidate. Coadministration may result in hypertensive crisis, which is characterized by 
symptoms such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis 
associated with monoamine oxidase inhibitors has been fatal (Prod Info Focalin(TM), 2001b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and dexmethylphenidate is 
contraindicated. If dexmethylphenidate is to be initiated, the monoamine oxidase inhibitor must be 
discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.D   Clomipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
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results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.E   Clorgyline 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Monoamine oxidase inhibitors should not be administered with sympathomimetic drugs such 
as dexmethylphenidate. Coadministration may result in hypertensive crisis, which is characterized by 
symptoms such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis 
associated with monoamine oxidase inhibitors has been fatal (Prod Info Focalin(TM), 2001b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and dexmethylphenidate is 
contraindicated. If dexmethylphenidate is to be initiated, the monoamine oxidase inhibitor must be 
discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.F   Desipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
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high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.G   Dicumarol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Dexmethylphenidate may inhibit the metabolism of coumarin anticoagulants, such as 
dicumarol, potentially resulting in an increased risk of bleeding. Dicumarol dosage may need to be reduced 
during concurrent dexmethylphenidate therapy. When initiating or discontinuing dexmethylphenidate 
therapy, it may be necessary to adjust the dicumarol dose and monitor coagulation times (Prod Info 
FOCALIN(R) XR extended-release oral capsules, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Consider reducing the dicumarol dose during concomitant dexmethylphenidate 
therapy due to an increased risk of bleeding. Adjust the dose as needed and monitor coagulation times 
when initiating or discontinuing dexmethylphenidate treatment (Prod Info FOCALIN(R) XR extended-release 
oral capsules, 2007). 
7)  Probable Mechanism: inhibition of dicumarol metabolism 

 
3.5.1.H   Dothiepin 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
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steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.I   Doxepin 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.J   Furazolidone 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Monoamine oxidase inhibitors should not be administered with sympathomimetic drugs such 
as dexmethylphenidate. Coadministration may result in hypertensive crisis, which is characterized by 
symptoms such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis 
associated with monoamine oxidase inhibitors has been fatal (Prod Info Focalin(TM), 2001b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and dexmethylphenidate is 
contraindicated. If dexmethylphenidate is to be initiated, the monoamine oxidase inhibitor must be 
discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 
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3.5.1.K   Imipramine 
1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.L   Iproniazid 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Monoamine oxidase inhibitors should not be administered with sympathomimetic drugs such 
as dexmethylphenidate. Coadministration may result in hypertensive crisis, which is characterized by 
symptoms such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis 
associated with monoamine oxidase inhibitors has been fatal (Prod Info Focalin(TM), 2001b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and dexmethylphenidate is 
contraindicated. If dexmethylphenidate is to be initiated, the monoamine oxidase inhibitor must be 
discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.M   Isocarboxazid 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Monoamine oxidase inhibitors should not be administered with sympathomimetic drugs such 
as dexmethylphenidate. Coadministration may result in hypertensive crisis, which is characterized by 
symptoms such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis 
associated with monoamine oxidase inhibitors has been fatal (Prod Info Focalin(TM), 2001b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
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5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and dexmethylphenidate is 
contraindicated. If dexmethylphenidate is to be initiated, the monoamine oxidase inhibitor must be 
discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.N   Lazabemide 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Monoamine oxidase inhibitors should not be administered with sympathomimetic drugs such 
as dexmethylphenidate. Coadministration may result in hypertensive crisis, which is characterized by 
symptoms such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis 
associated with monoamine oxidase inhibitors has been fatal (Prod Info Focalin(TM), 2001b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and dexmethylphenidate is 
contraindicated. If dexmethylphenidate is to be initiated, the monoamine oxidase inhibitor must be 
discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.O   Linezolid 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Monoamine oxidase inhibitors should not be administered with sympathomimetic drugs such 
as dexmethylphenidate. Coadministration may result in hypertensive crisis, which is characterized by 
symptoms such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis 
associated with monoamine oxidase inhibitors has been fatal (Prod Info Focalin(TM), 2001b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and dexmethylphenidate is 
contraindicated. If dexmethylphenidate is to be initiated, the monoamine oxidase inhibitor must be 
discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.P   Lofepramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
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methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.Q   Moclobemide 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Monoamine oxidase inhibitors should not be administered with sympathomimetic drugs such 
as dexmethylphenidate. Coadministration may result in hypertensive crisis, which is characterized by 
symptoms such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis 
associated with monoamine oxidase inhibitors has been fatal (Prod Info Focalin(TM), 2001b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and dexmethylphenidate is 
contraindicated. If dexmethylphenidate is to be initiated, the monoamine oxidase inhibitor must be 
discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.R   Nialamide 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Monoamine oxidase inhibitors should not be administered with sympathomimetic drugs such 
as dexmethylphenidate. Coadministration may result in hypertensive crisis, which is characterized by 
symptoms such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis 
associated with monoamine oxidase inhibitors has been fatal (Prod Info Focalin(TM), 2001b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and dexmethylphenidate is 
contraindicated. If dexmethylphenidate is to be initiated, the monoamine oxidase inhibitor must be 
discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.S   Nortriptyline 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 

Page 19 of 31MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.11, page 19

Case 3:09-cv-00080-TMB     Document 78-23      Filed 03/24/2010     Page 19 of 105



of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.T   Opipramol 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.U   Pargyline 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Monoamine oxidase inhibitors should not be administered with sympathomimetic drugs such 
as dexmethylphenidate. Coadministration may result in hypertensive crisis, which is characterized by 
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symptoms such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis 
associated with monoamine oxidase inhibitors has been fatal (Prod Info Focalin(TM), 2001b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and dexmethylphenidate is 
contraindicated. If dexmethylphenidate is to be initiated, the monoamine oxidase inhibitor must be 
discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.V   Phenelzine 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Monoamine oxidase inhibitors should not be administered with sympathomimetic drugs such 
as dexmethylphenidate. Coadministration may result in hypertensive crisis, which is characterized by 
symptoms such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis 
associated with monoamine oxidase inhibitors has been fatal (Prod Info Focalin(TM), 2001b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and dexmethylphenidate is 
contraindicated. If dexmethylphenidate is to be initiated, the monoamine oxidase inhibitor must be 
discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.W   Phenobarbital 

1)  Interaction Effect: increase in phenobarbital plasma concentrations 
2)  Summary: Pharmacologic studies have demonstrated that dexmethylphenidate may inhibit the 
metabolism of anticonvulsants, such as phenobarbital. Dose adjustments of phenobarbital may be 
necessary (Prod Info Focalin(TM), 2001c). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Downward dose adjustments of phenobarbital may be required when given 
concomitantly with dexmethylphenidate. 
7)  Probable Mechanism: inhibition of phenobarbital metabolism by dexmethylphenidate 

 
3.5.1.X   Phenytoin 

1)  Interaction Effect: increase in phenytoin plasma concentrations 
2)  Summary: Pharmacologic studies have demonstrated that dexmethylphenidate may inhibit the 
metabolism of anticonvulsants, such as phenytoin. Dose adjustments of phenytoin may be necessary (Prod 
Info Focalin(TM), 2001). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Downward dose adjustments of phenytoin may be required when given 
concomitantly with dexmethylphenidate. 
7)  Probable Mechanism: inhibition of phenytoin metabolism by dexmethylphenidate 

 
3.5.1.Y   Primidone 

1)  Interaction Effect: increase in primidone plasma concentrations 
2)  Summary: Pharmacologic studies have demonstrated that dexmethylphenidate may inhibit the 
metabolism of anticonvulsants, such as primidone. Dose adjustments of primidone may be necessary (Prod 
Info Focalin(TM), 2001a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Downward dose adjustments of primidone may be required when given 
concomitantly with dexmethylphenidate. 
7)  Probable Mechanism: inhibition of primidone metabolism by dexmethylphenidate 

 
3.5.1.Z   Procarbazine 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Monoamine oxidase inhibitors should not be administered with sympathomimetic drugs such 
as dexmethylphenidate. Coadministration may result in hypertensive crisis, which is characterized by 
symptoms such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis 
associated with monoamine oxidase inhibitors has been fatal (Prod Info Focalin(TM), 2001b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
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5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and dexmethylphenidate is 
contraindicated. If dexmethylphenidate is to be initiated, the monoamine oxidase inhibitor must be 
discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.AA   Protriptyline 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.AB   Rasagiline 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Monoamine oxidase inhibitors should not be administered with sympathomimetic drugs such 
as dexmethylphenidate. Coadministration may result in hypertensive crisis, which is characterized by 
symptoms such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis 
associated with monoamine oxidase inhibitors has been fatal (Prod Info Focalin(TM), 2001b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and dexmethylphenidate is 
contraindicated. If dexmethylphenidate is to be initiated, the monoamine oxidase inhibitor must be 
discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.AC   Selegiline 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
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2)  Summary: Monoamine oxidase inhibitors should not be administered with sympathomimetic drugs such 
as dexmethylphenidate. Coadministration may result in hypertensive crisis, which is characterized by 
symptoms such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis 
associated with monoamine oxidase inhibitors has been fatal (Prod Info Focalin(TM), 2001b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and dexmethylphenidate is 
contraindicated. If dexmethylphenidate is to be initiated, the monoamine oxidase inhibitor must be 
discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.AD   Toloxatone 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Monoamine oxidase inhibitors should not be administered with sympathomimetic drugs such 
as dexmethylphenidate. Coadministration may result in hypertensive crisis, which is characterized by 
symptoms such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis 
associated with monoamine oxidase inhibitors has been fatal (Prod Info Focalin(TM), 2001b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and dexmethylphenidate is 
contraindicated. If dexmethylphenidate is to be initiated, the monoamine oxidase inhibitor must be 
discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.AE   Tranylcypromine 

1)  Interaction Effect: hypertensive crisis (headache, palpitation, and neck stiffness) 
2)  Summary: Monoamine oxidase inhibitors should not be administered with sympathomimetic drugs such 
as dexmethylphenidate. Coadministration may result in hypertensive crisis, which is characterized by 
symptoms such as headache, palpitation, neck stiffness, nausea, and vomiting. Hypertensive crisis 
associated with monoamine oxidase inhibitors has been fatal (Prod Info Focalin(TM), 2001b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of monoamine oxidase inhibitors and dexmethylphenidate is 
contraindicated. If dexmethylphenidate is to be initiated, the monoamine oxidase inhibitor must be 
discontinued for a minimum of 14 days. 
7)  Probable Mechanism: unknown 

 
3.5.1.AF   Trimipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
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of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.AG   Warfarin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Dexmethylphenidate may inhibit the metabolism of coumarin anticoagulants, such as warfarin, 
potentially resulting in an increased risk of bleeding. Warfarin dosage may need to be reduced during 
concurrent dexmethylphenidate therapy. When initiating or discontinuing dexmethylphenidate therapy, it 
may be necessary to adjust the warfarin dose and monitor coagulation times (Prod Info FOCALIN(R) XR 
extended-release oral capsules, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Consider reducing the warfarin dose during concomitant dexmethylphenidate 
therapy due to an increased risk of bleeding. Adjust the dose as needed and monitor coagulation times 
when initiating or discontinuing dexmethylphenidate treatment (Prod Info FOCALIN(R) XR extended-release 
oral capsules, 2007). 
7)  Probable Mechanism: inhibition of warfarin metabolism 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Dexmethylphenidate Hydrochloride 
1)  Therapeutic 

a)  Physical Findings 
1)  Improvement in mental and behavioral symptoms of attention deficit hyperactivity disorder (ADHD), 
including inappropriate inattention, impulsivity, hyperactivity, and cognitive performance. 

a)  For the inattentive type of ADHD, these include lack of sustained attention, no attention to 
details, inability to follow through on tasks, poor listener, avoidance of tasks requiring sustained 
mental effort, and easily distracted. 
b)  For the hyperactive-impulsive type, these include fidgeting or squirming, excessive talking, 
leaving seat, inappropriate climbing or running, intrusiveness, and difficulty with quiet activities. 
c)  If symptoms do not improve within one month (including appropriate dose adjustments), the 
drug should be discontinued (Prod Info FOCALIN(R) oral tablets, 2007a). 

2)  Periodic reassessment of the need for continued dexmethylphenidate treatment (by temporarily 
withdrawing therapy and monitoring for recurrence of behavioral symptoms and their severity; slow 
dose-tapering may be indicated to prevent withdrawal symptoms) (Prod Info FOCALIN(R) oral tablets, 
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2007a). 
2)  Toxic 

a)  Laboratory Parameters 
1)  Monitor complete blood count with differential and platelets periodically during extended therapy 
(Prod Info FOCALIN(R) oral tablets, 2007a). 

b)  Physical Findings 
1)  The American Academy of Pediatrics (AAP) does not recommend the routine use of 
electrocardiograms (ECGS) or routine subspecialty cardiology evaluations (which were previously 
recommended by the American Heart Association (AHA) scientific statement to detect cardiac 
conditions that might place the child at risk for sudden cardiac death) before initiating stimulant therapy 
to treat attention-deficit/hyperactivity disorder ADHD in most children. The APA cited specific reasons 
for changing the recommendation including: lack of evidence establishing a relationship between 
stimulant drugs used to treat ADHD and sudden cardiac death (SCD), the frequency of sudden 
unexpected deaths among patients taking stimulant drugs is not higher than that in the general 
population of children, and lack of cost-effective analysis to support ECG screening or special 
evaluation by pediatric cardiologist (Perrin et al, 2008). 
2)  Based on the American Academy of Pediatrics (AAP) and the American Heart Association (AHA) 
consensus statements, the following cardiac monitoring recommendations have been established to 
assist clinicians in the evaluation of children treated with stimulant drugs, including dexmethylphenidate, 
for ADHD (Perrin et al, 2008; Vetter et al, 2008): 

- Conduct a thorough examination prior to initiating dexmethylphenidate therapy for a diagnosis of 
ADHD. Special attention should be given to symptoms indicative of a cardiac condition, including 
palpitations, near syncope, or syncope. 
- Obtain a complete family and patient history for conditions associated with SCD, and determine 
current use of any other prescription or over-the-counter medications. 
- Conduct a complete physical evaluation of the patient for hypertension, cardiac murmurs, physical 
findings associated with Marfan syndrome, and signs of irregular cardiac rhythms. 
- Perform further evaluation if family history, patient history or physical exam is suggestive of 
cardiac disease during initial visit or at follow up visits, and if indicated, consult pediatric 
cardiologist . 
- Continue to assess the patient for cardiac symptoms and any changes in family history at follow 
up visits. 
- Blood pressure and heart rate should be evaluated at baseline, during routine follow-up within 1 to 
3 months, and at follow up visits every 6 to 12 months. Increases in blood pressure and heart rate 
have been reported with stimulant use. 

3)  Assess growth determinations (body weight and height) periodically (Prod Info FOCALIN(R) oral 
tablets, 2007a). 
4)  Determine the amount and frequency of medication during prolonged treatment (for detection of 
potential tolerance/dependence). 

 
 4.2   Patient Instructions 

A)  Dexmethylphenidate (By mouth) 
Dexmethylphenidate 
 
Treats attention deficit hyperactivity disorder (ADHD). 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you or your child have had an allergic reaction to dexmethylphenidate. You 
should not use this medicine if you have glaucoma, or if you are anxious, tense, or agitated most of the time. You 
should not use this medicine if you have muscle tics or Tourette's syndrome, a condition that causes you to have 
muscle twitches or to makes sounds you are not able to control. Do not use this medicine if you have taken an 
MAO inhibitor (Eldepryl®, Marplan®, Nardil®, Parnate®) within the past 14 days. This medicine should not be 
given to a child under 6 years of age unless your doctor tells you otherwise. 
 
How to Use This Medicine: 
Tablet, Long Acting Capsule 

Your doctor will tell you how much of this medicine to use and how often. Do not use more medicine or use it 
more often than your doctor tells you to. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your 
doctor or pharmacist if you have any questions. Ask your pharmacist for the Medication Guide if you do not 
have one. Your doctor might ask you to sign some forms to show that you understand this information. 
You may take this medicine with or without food. 
This medicine is usually given once daily. Because dexmethylphenidate can cause a loss of appetite, it is 
best to take the medicine after eating or just before your morning meal, unless your doctor tells you 
otherwise. 
Swallow the extended-release capsule whole. Do not crush, break, or chew it. 
If you cannot swallow the extended-release capsule, you may open it and pour the medicine into a small 
amount of soft food such as pudding, yogurt, or applesauce. Stir this mixture well and swallow it without 
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chewing. 
Always take this medicine with a full glass of liquid (water, milk, or juice). 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next 
dose, wait until then to use the medicine and skip the missed dose. Do not use extra medicine to make up 
for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
you have finished your treatment. You will also need to throw away old medicine after the expiration date 
has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, 
and herbal products. 

Make sure your doctor knows if you are also using blood pressure medicines, blood thinners (such as 
Coumadin®, warfarin), clonidine (Catapres®, Clorpres®, Combipres®), or medicines to treat seizures (such 
as Dilantin®, Luminal®, Mysoline®). Tell your doctor if you use medicines for depression (such as 
amitriptyline, imipramine, trazodone, Celexa®, Effexor®, Luvox®, Norpramin®, Paxil®, Prozac®, Serzone®, 
Vivactil®, or Zoloft®). 
Tell your doctor if you use cold or allergy medicines, or antacids or stomach acid reducers (such as Axid®, 
Prilosec®, Tagamet®, or Zantac®). 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant, planning to become pregnant, or breastfeeding, or if you 
or your child have kidney problems, liver problems, heart disease, heart rhythm problems, or high blood 
pressure. Your doctor should know if you or your child have epilepsy, a history of seizures, depression or 
mental illness, or drug or alcohol problems. Also tell your doctor if you or anyone in your family has tried to 
commit suicide. 
This medicine may be habit-forming. If you feel that the medicine is not working as well, do not use more 
than your prescribed dose. Call your doctor for instructions. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that 
could be dangerous if you are not alert. 
This medicine may cause slow growth. If your child is using this medicine, the doctor will need to keep track 
of your child's height and weight to make sure that your child is growing properly. 
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to 
keep all appointments. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, 
chest tightness, trouble breathing. 
Blurred vision, trouble seeing. 
Chest pain or shortness of breath. 
Fast, pounding, or irregular heartbeat. 
Lightheadedness, dizziness, or fainting. 
Mood or mental changes, confusion, or unusual behavior. 
Seizures. 
Tremors or shaking. 
Uncontrollable muscle movements or twitching. 
Unusual bleeding, bruising, or weakness. 
Vomiting, agitation, confusion, sweating, fever. 

 
If you notice these less serious side effects, talk with your doctor: 

Dry mouth or nose. 
Feeling restless or nervous. 
Headache. 
Nausea, loss of appetite, or stomach pain. 
Trouble sleeping. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  SUMMARY 
1)  Clinical data for dexmethylphenidate at present do not support its use over methylphenidate in ADHD. It is not 
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recommended for the hospital formulary. 
B)  ATTENTION-DEFICIT HYPERACTIVITY DISORDER 

1)  Pharmacologic therapy is indicated as an adjunct to other measures (eg, counseling) in patients with 
attention-deficit hyperactivity disorder (ADHD). The mainstays of drug therapy are the stimulants 
methylphenidate, dextroamphetamine, and pemoline; these agents are similarly effective, although pemoline is 
used less frequently initially due to its slow onset. In patients not responding well to stimulants, bupropion, 
desipramine, clonidine, or MAO inhibitors may find usefulness, although adverse effects may prove problematic. 
2)  Dexmethylphenidate, the d-enantiomer of methylphenidate, is indicated for the treatment of ADHD in patients 
aged 6 years and older. Two placebo-controlled studies in patients meeting DSM-IV criteria for ADHD 
demonstrated dexmethylphenidate's effectiveness in the treatment of ADHD in patients 6 years of age and older. 
3)  A slightly longer duration of action has been reported for dexmethylphenidate compared to regular-release 
methylphenidate, although this appears to be small and is probably of no clinical relevance; both agents are 
recommended twice daily at similar intervals. Extended-release methylphenidate is used commonly in children to 
eliminate the need for methylphenidate dosing at school, and has a duration exceeding that of methylphenidate 
and dexmethylphenidate by at least two hours. Both regular-release and extended-release methylphenidate 
products are available generically at a lower cost than dexmethylphenidate. 

 
 4.4   Mechanism of Action / Pharmacology 

A)  Dexmethylphenidate Hydrochloride 
1)  MECHANISM OF ACTION 

a)  Dexmethylphenidate is the d-enantiomer (also known as d-threo-enantiomer) of methylphenidate (Ritalin
(R)), the latter of which exists as the racemate (d,l-enantiomers in a 1:1 ratio) (Anon, 1999; Prod Info 
Focalin™, 2001a). Dexmethylphenidate accounts for most or all clinical effects of racemic methylphenidate 
(Anon, 2001; Prod Info Focalin™, 2001a). 
b)  Dexmethylphenidate is claimed to have efficacy similar to or greater than methylphenidate in attention-
deficit hyperactivity disorder (ADHD), with a lower propensity for adverse effects; as it is one of the 
quantitatively equal enantiomers, it can be given in half the dose of the racemic compound, and this is also 
claimed to be an advantage (Anon, 2001a; Anon, 2001; Anon, 2000). 
c)  The mechanism of racemic methylphenidate in ADHD has not been fully elucidated. Both 
methylphenidate and dexmethylphenidate appear to inhibit reuptake of dopamine and norepinephrine into 
presynaptic neurons (Prod Info Focalin™, 2001a), increasing availability of these neurotransmitters in the 
extraneuronal space. 

 
 4.5   Therapeutic Uses 

 
4.5.A   Dexmethylphenidate Hydrochloride 

 
4.5.A.1   Attention deficit hyperactivity disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes (extended-release only); Pediatric, yes (age 6 yr and older ) 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Extended-release dexmethylphenidate was superior to placebo for the treatment of attention 
deficit/hyperactivity disorder (ADHD) in children (Silva et al, 2008; Brams et al, 2008; Prod Info 
FOCALIN XR(R) extended-release oral capsules, 2008). 
Fixed-dose dexmethylphenidate extended-release (ER) was superior to placebo for the treatment 
of attention-deficit/hyperactivity disorder (ADHD) in adults in a 5-week, randomized double-blind, 
placebo-controlled trial (n=218) (Spencer et al, 2007). 
Dexmethylphenidate extended-release (ER) was superior to placebo for the treatment of pediatric 
ADHD in a 7-week , randomized, double-blind, placebo-controlled study (n=97) (Greenhill et al, 
2006). 
Results of two unpublished studies suggest the efficacy of oral immediate-release 
dexmethylphenidate in children and adolescents with ADHD (Prod Info Focalin(TM), 2001) 
The efficacy of dexmethylphenidate is similar to that of racemic methylphenidate 

c)  Adult: 
1)  Evaluated Data 

a)  There are no studies evaluating the efficacy of immediate-release dexmethylphenidate in adults 
with attention-deficit hyperactivity disorder (ADHD). 

2)  Clinical Study Summaries 
a)  In an unpublished study, dexmethylphenidate extended-release was found to be more effective 
than placebo for the treatment of adults (ages 18 to 60) who met DSM-IV criteria for attention-
deficit hyperactivity disorder (ADHD). In a randomized, double-blind, parallel-group study, patients 
(n=221) were randomized to either a fixed dose (20, 30, or 40 milligrams (mg)/day) of 
dexmethylphenidate extended-release or placebo once daily for 5 weeks. Treatment was initiated 
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at 10 mg/day and was titrated in increments of 10 mg weekly to the assigned fixed dose. Efficacy 
was measured by comparing the mean change in signs and symptoms of ADHD from baseline to 
endpoint using an intent-to-treat analysis of the investigator-administered DSM-IV ADHD Disorder 
Rating Scale. All 3 doses were found to be superior to placebo, with no apparent advantage with 
increasing dose (Prod Info FOCALIN(TM) XR, 2005). 

3)  Extended-Release 
a)  Fixed-dose dexmethylphenidate extended-release (ER) was superior to placebo for the 
treatment of attention-deficit/hyperactivity disorder (ADHD) in adults in a 5-week, multicenter, 
randomized double-blind, parallel-group, placebo-controlled trial (n=218). Adult patients aged 18 to 
60 years (yr) (mean, 38.7 years) who met the following criteria were included: a DSM-IV diagnosis 
of ADHD of any subtype with childhood onset of symptoms, a total score of at least 24 at screening 
and at baseline on the DSM-IV ADHD rating scale (RS), and a Global Assessment of Functioning 
(GAF) score of 60 or less. All patients were required to discontinue all psychotropic medications 
within 1 to 4 weeks prior to the screening visit. Patients were equally randomized to 
dexmethylphenidate ER 20 milligrams (mg) (n=58), 30 mg (n=55) or 40 mg (n=55) daily or to 
placebo (n=53) for 5 weeks. The primary outcome was the change from baseline to final visit in the 
DSM-IV ADHD-RS total score. Analysis was performed on the modified intent-to-treat population, 
defined as all randomized patients who received at least 1 dose of study medication and had at 
least 1 pre- and post randomization assessment for change in DSM-IV ADHD-RS total score. The 
analysis revealed that all doses of dexmethylphenidate ER were superior to placebo for 
improvement of DSM-IV ADHD-RS total score. The mean change from baseline to final visit in 
DSM-IV ADHD-RS total score was 13.7 (from 36.8 to 23.1; p=0.006) for dexmethylphenidate ER 20 
mg, 13.4 (from 36.9 to 23.5; p=0.012) for 30 mg, 16.9 (36.9 to 20; p=0.001) for 40 mg, and 7.9 
(37.5 to 29.6) for placebo. The most common adverse effects were headache (31.5% vs 18.9%), 
decreased appetite (18.2% vs 11.3%), insomnia (16.4% vs 11.3%), dry mouth (15.8% vs 3.8%; p 
less than 0.05), and jitteriness (12.1% vs 1.9%; p less than 0.05) in the consolidated 
dexmethylphenidate ER groups compared with the placebo group. The authors note limitations of 
short study duration and insufficient power for direct comparison between doses (Spencer et al, 
2007). 

d)  Pediatric: 
1)  Evaluated Data 

a)  No studies with dexmethylphenidate immediate-release have been published. In studies 
sponsored by the manufacturer, dexmethylphenidate 5 to 20 milligrams (mg) daily was reported 
statistically superior to placebo in children/adolescents (6 to 17 years) with attention-deficit 
hyperactivity disorder (ADHD), based on various behavior scales (Anon, 1999; Anon, 1999a; Anon, 
2001; Prod Info Focalin(TM), 2001). One of these studies employed short-term (2-week) drug 
withdrawal following open-label treatment, where failure rates were lower in children continuing 
dexmethylphenidate (about 20%) compared to those given placebo (63%)(Prod Info Focalin(TM), 
2001). 
b)  However, data released for these studies are incomplete, and the actual number of trials 
conducted is unclear. Pertinent clinical details not provided include demographic data (importantly, 
baseline severity of ADHD in each group), doses associated with response (or mean or maximum 
effective doses), specific statistical-analysis data (or tests used), and details of evaluation methods. 
c)  Dexmethylphenidate has been compared with methylphenidate in at least one of these studies, 
although comparative efficacy results were not reported. Press releases from the manufacturer 
regarding these comparisons are unclear and confusing (Anon, 1999; Anon, 2001; Anon, 1999b). 
Overall, the two drugs appear similarly effective, with a similar adverse-effect profile. Although 
dexmethylphenidate can be given in half the dose of methylphenidate, this is not a clinical 
advantage. 

2)  Immediate Release 
a)  One unpublished, placebo-controlled study from the package insert involving 132 patients with 
ADHD (6 to 17 years) reported significantly greater improvement of symptom scores from baseline 
on the Swanson, Noland, and Pelham (SNAP)-ADHD rating scale with dexmethylphenidate 5 to 20 
mg daily (two divided doses, 3.5 to 5.5 hours apart) than with placebo (mean change, -0.7 versus -
0.2). This study assessed improvements over 4 weeks. Patients included had all subtypes of ADHD 
(combined type, inattentive type, hyperactive-impulsive type) (Prod Info Focalin(TM), 2001). This 
trial directly compared dexmethylphenidate to racemic methylphenidate (10 to 40 mg daily), 
although no results for methylphenidate were provided. 

3)  Extended-Release 
a)  A randomized, double-blind, placebo-controlled, crossover study revealed extended-release 
dexmethylphenidate was superior to placebo for the treatment of attention deficit/hyperactivity 
disorder (ADHD) in children (n=68). Children aged 6 to 12 years (mean 9.5 years; 66.2% male) 
who met Diagnostic and Statistical Manual of Mental Disorders-IV (DSM-IV) criteria for any type of 
ADHD, who were clinically and behaviorally stable and without medication changes for at least 2 
weeks were randomized to receive dexmethylphenidate extended release (d-MPH-ER) 20 
milligram (mg) capsules daily for 7 days or to placebo, with treatment crossover, beginning on day 
8 for an additional 7 days. Efficacy was assessed as change in the Swanson, Kotkin, Agler, M-
Flynn and Pelham rating scale (SKAMP)-combined score from predose to time points 0.5, 1, 3, 4, 
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5, 7, 9, 10, 11 and 12 hours (hr), and math test performance in a laboratory classroom setting, with 
the SKAMP scale defined as 13 items of measurement that provides individual and combined 
scores on the core ADHD symptoms of attention and deportment. The intent-to-treat analysis 
revealed that d-MPH-ER was significantly superior to placebo in improvement of the SKAMP-
combined score from predose to 0.5 hr postdose (adjusted mean change of score, -2.242 versus 
3.493; p=0.001) and at all other time points (p less than or equal to 0.001). D-MPH-ER was 
associated with 8.6% improvement in SKAMP-combined score compared to 66.7% worsening with 
placebo. Change from predose in individual SKAMP attention scores (p less than or equal to 0.001) 
and deportment scores (p=0.003 or less) were significantly improved at all time points. Math test 
performance scores were significantly improved at all postdose time points in attempted test 
questions (p less than 0.001) and correctly-answered test questions (p less than 0.001). The most 
common adverse effect was upper respiratory tract infection, not otherwise specified (d-MPH-ER, 
4.4% vs placebo, 7.4%). One serious adverse effect of 3+ proteinuria was reported during the d-
MPH-ER phase, which was not attributed to study medication and resolved without sequelae (Silva 
et al, 2008). 
b)  A randomized, double-blind, placebo-controlled, crossover study revealed that extended-
release dexmethylphenidate was superior to placebo for the treatment of attention 
deficit/hyperactivity disorder (ADHD) in children (n=86); however, the study was underpowered. 
Children (mean age 9.5 years (yr), range 6 to 12 yr, 61.6% male) diagnosed with any type of ADHD 
using the DSM-IV criteria, who were clinically and behaviorally stable and without medication 
changes for at least 2 weeks were randomized to receive dexmethylphenidate extended release (d-
MPH-ER) 20 milligram (mg) capsules daily for 7 days or to placebo, with treatment crossover, 
beginning on day 8 for an additional 7 days. The primary outcome was change in the Swanson, 
Kotkin, Agler, M-Flynn and Pelham rating scale (SKAMP)-combined score from predose to 0.5 
hours (hr) postdose, during an 8-hr laboratory classroom setting, with the SKAMP scale defined as 
13 items of measurement that provides individual and combined scores on the core ADHD 
symptoms of attention and deportment. The intent-to-treat analysis revealed d-MPH-ER was 
significantly superior to placebo in improvement of the SKAMP-combined score from predose to 0.5 
hr postdose with an adjusted mean change score of -0.969 vs 3.336 (p less than 0.001), and at all 
other postdose time points (1, 2, 4, 6, 8 hr) (p less than 0.001). Change in individual SKAMP 
attention and deportment scores were significantly improved at all time points (p less than or equal 
to 0.001). In addition, change from baseline in the Conners’ ADHD/DSM-IV scale for parents 
(CADS-P), which assesses the childs’ behavior with and without treatment, was significantly 
improved with d-MPH-ER compared with placebo (adjusted least-square mean -16.38 vs -4.62; 
difference, -11.76; 95% confidence interval (CI), -15.36 to -8.16; p less than 0.001). 
Dexmethylphenidate was associated with higher incidence of headache (3.5% vs 2.3%) compared 
with placebo (Brams et al, 2008). 
c)  Dexmethylphenidate extended-release (ER) was superior to placebo for the treatment of 
pediatric ADHD in a 7-week, multicenter, randomized, double-blind, placebo-controlled, parallel-
group, two-phase study (n=97). Pediatric patients aged 6 to 17 years (yr) who met DSM-IV criteria 
for ADHD of any type were eligible. All patients must be functioning at an age-appropriate 
academic level and the use of psychotropic medications or initiation of psychotropic medications 
within the past 3 months was not allowed. Any current treatment for ADHD was discontinued at 
least 7 days before baseline during the pre-randomization phase (up to 2 weeks). At the end of the 
pre-randomization phase, patients were randomized to receive either dexmethylphenidate ER 5 mg 
(n=52) or placebo (n=45) daily. In the double-blind treatment-phase, patients proceeded with dose 
titration to 5 or 10 mg/day for week 2; 5, 10 or 15 mg/day for week 3; then 5, 10, 15 or 20 mg/day 
for week 4. For treatment weeks 5 to 7, doses were titrated and maintained at optimal doses of 5, 
10, 15, 20 or 30 mg/day. The mean final dexmethylphenidate ER dose was 24 +/- 7.1 mg/day. The 
primary outcome was the change from baseline to final visit in the Conners ADHD/DSM-IV Scale-
Teacher version (CADS-T) total subscale score. Analysis was performed on the modified intent-to-
treat population, defined as patients who received at least 1 dose of study medication and had at 
least 1 postbaseline CADS-T measurement. The analysis revealed that dexmethylphenidate ER 
was significantly superior to placebo in improvement from baseline to final visit in the CADS-T total 
score. The adjusted mean change in CADS-T total score from baseline to final visit was 16.3 in the 
dexmethylphenidate ER group compared with 5.7 in the placebo group (p less than 0.001). 
Similarly, dexmethylphenidate ER was superior to placebo in secondary outcome measures of 
mean change from baseline in the CADS-T Inattentive subscale score (8.1 vs 3.3; p=0.001) and in 
the Hyperactive-Impulsive subscale score (8.2 vs 2.5; p less than or equal to 0.001), respectively. 
The most common adverse effects attributed to study medication were decreased appetite (28.3% 
vs 6.4%), headache (24.5% vs 10.63%), nausea (11.3 vs 6.4%) and insomnia (7.5% vs 6.4%) in 
the dexmethylphenidate ER and placebo groups, respectively. No serious adverse events were 
reported. The authors note study limitations of short study duration and small sample size 
(Greenhill et al, 2006). 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

 
4.6.A   Methylphenidate 
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4.6.A.1   Attention deficit hyperactivity disorder 

a)  No comparisons with methylphenidate have been published, and data released by the manufacturer 
have not emphasized comparative efficacy, although this data is available. In a completed 4- week, placebo-
controlled study described in the package insert (Prod Info Focalin(TM), 2001d), dexmethylphenidate 5 to 20 
milligrams (mg) daily was compared to methylphenidate 10 to 40 mg daily (each in two divided doses) in 
patients with ADHD (n=132, 6 to 17 years of age). Patients included had all subtypes of ADHD (combined 
type, inattentive type, hyperactive-impulsive type). Dexmethylphenidate was reported to provide significantly 
greater improvement of symptom scores from baseline on the Swanson, Noland, and Pelham (SNAP)-
ADHD rating scale compared to placebo (mean change, -0.7 versus -0.2). Although methylphenidate was 
the comparator, no results for methylphenidate were provided. 
b)  In manufacturer releases, apparently referring to the same package insert trial described above, the 
efficacy and safety of dexmethylphenidate were reported similar to methylphenidate (Anon, 2001)(Anon, 
2001a). Earlier releases also did not indicate a significant difference in efficacy between the two drugs 
(Anon, 1999; Anon, 1999a), although they were carefully prepared to avoid this conclusion. 
c)  One manufacturer release suggested a longer duration of action of dexmethylphenidate in ADHD; in this 
study, control of symptoms with dexmethylphenidate was reportedly seen at all time points, but there was 
failure of methylphenidate to control symptoms at the last measurements (5.5 to 6.5 hours postdose) (Anon, 
1999). However, the duration of action of methylphenidate was not given, precluding assessment of the 
duration of methylphenidate relative to dexmethylphenidate. The duration of dexmethylphenidate in this trial 
was similar to that of methylphenidate in other studies (4 to 6 hours), suggesting this difference is small. No 
study has provided comparative improvements in symptom scores from baseline, or statistical comparisons 
at all time points. 
d)  Available studies have not indicated a more favorable adverse- effect profile for dexmethylphenidate 
compared to methylphenidate (Anon, 1999a); (Anon, 2001). 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antipsychotic 
Benzisothiazoyl 

2)  Dosing Information 
a)  Ziprasidone Hydrochloride 

1)  Adult 
a)  Bipolar I disorder, acute manic or mixed episodes 

1)  day 1, 40 mg twice daily with food; day 2, 60 or 80 mg twice daily; then adjust to 40 to 80 mg twice 
daily (Prod Info GEODON(R) oral capsules, IM injection, 2007) 

b)  Schizophrenia 
1)  initial, 20 mg ORALLY twice a day with food; may increase dosage every 2 days up to 80 mg twice a 
day (Prod Info GEODON(R) oral capsules, IM injection, 2007) 
2)  maintenance, 20 to 80 mg ORALLY twice a day (MAX recommended dose is 80 mg twice a day); to 
ensure use of the lowest effective dose, observe for improvement for several weeks before upward 
dosage adjustment (Prod Info GEODON(R) oral capsules, IM injection, 2007) 

2)  Pediatric 
a)  safety and effectiveness in pediatric patients have not been established (Prod Info GEODON(R) oral 
capsules, IM injection, 2007) 

b)  Ziprasidone Mesylate 
1)  Adult 

a)  Agitation, acute - Schizophrenia 
1)  10 mg IM every 2 hr (MAX dose 40 mg/day) OR 20 mg IM every 4 hr (MAX dose 40 mg/day); oral 
ziprasidone should replace IM administration as soon as possible; IM administration for more than 3 
consecutive days has not been studied (Prod Info GEODON(R) oral capsules, IM injection, 2007) 

2)  Pediatric 
a)  safety and effectiveness in pediatric patients have not been established (Prod Info GEODON(R) oral 
capsules, IM injection, 2007) 

3)  Contraindications 
a)  Ziprasidone Hydrochloride 

1)  cardiac arrhythmias, history (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
2)  concomitant administration with arsenic trioxide, chlorpromazine, dofetilide, dolasetron mesylate, droperidol, 
gatifloxacin, halofantrine, levomethadyl acetate, mefloquine, mesoridazine, moxifloxacin, pentamidine, pimozide, 
probucol, quinidine, sotalol, sparfloxacin, tacrolimus, thioridazine, class Ia and III antiarrhythmics, and other 
drugs that cause QT prolongation; possible additive QT prolongation effect (Prod Info GEODON(R) oral 
capsules, IM injection, 2008) 
3)  heart failure, uncompensated (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
4)  hypersensitivity to ziprasidone (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
5)  myocardial infarction, acute and recent (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
6)  QT prolongation history including congenital long QT syndrome (Prod Info GEODON(R) oral capsules, IM 
injection, 2008) 

b)  Ziprasidone Mesylate 
1)  cardiac arrhythmias, history (Prod Info GEODON(R) oral capsules, IM injection, 2007) 
2)  concomitant use with arsenic trioxide, chlorpromazine, dofetilide, dolasetron mesylate, droperidol, 
gatifloxacin, halofantrine, levomethadyl acetate, mefloquine, mesoridazine, moxifloxacin, pentamidine, pimozide, 
probucol, quinidine, sotalol, sparfloxacin, tacrolimus, thioridazine, Class Ia and III antiarrhythmics, and other 
drugs that cause QT prolongation; possible additive QT prolongation effect (Prod Info GEODON(R) oral 
capsules, IM injection, 2008) 
3)  heart failure, uncompensated (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
4)  hypersensitivity to ziprasidone (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
5)  myocardial infarction, acute and recent (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
6)  QT prolongation, history including congenital long QT syndrome (Prod Info GEODON(R) oral capsules, IM 
injection, 2008) 

4)  Serious Adverse Effects 
a)  Ziprasidone Hydrochloride 

1)  Death 
2)  Diabetes mellitus 
3)  Hyperglycemia 
4)  Neuroleptic malignant syndrome 
5)  Priapism 
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6)  Prolonged QT interval 
7)  Seizure 
8)  Syncope 
9)  Tardive dyskinesia 
10)  Torsades de pointes 

b)  Ziprasidone Mesylate 
1)  Death 
2)  Diabetes mellitus 
3)  Hyperglycemia 
4)  Priapism 
5)  Prolonged QT interval 
6)  Seizure 
7)  Syncope 
8)  Tardive dyskinesia 
9)  Torsades de pointes 

5)  Clinical Applications 
a)  Ziprasidone Hydrochloride 

1)  FDA Approved Indications 
a)  Bipolar I disorder, acute manic or mixed episodes 
b)  Schizophrenia 

b)  Ziprasidone Mesylate 
1)  FDA Approved Indications 

a)  Agitation, acute - Schizophrenia 
 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product 
Index) 
B)  Synonyms 

Ziprasidone 
Ziprasidone HCl 
Ziprasidone Hydrochloride 
Ziprasidone Mesylate 

C)  Physicochemical Properties 
1)  Molecular Weight 

a)  467.42(Prod Info Geodon™, 2001)  
 
 1.2   Storage and Stability 

A)  Ziprasidone Hydrochloride 
1)  Preparation 

a)  Oral route 
1)  Oral ziprasidone hydrochloride capsules should be taken with food (Prod Info GEODON(R) oral 
capsules, IM injection, 2007). 

B)  Ziprasidone Mesylate 
1)  Preparation 

a)  Intramuscular route 
1)  Preparation 

a)  Reconstitute 20 milligram (mg) ziprasidone mesylate vials with 1.2 milliliters (mL) of sterile water 
for injection. Shake vigorously until all drug is dissolved. Reconstituted solution contains 20 mg/mL, 
and any unused portion should be discarded (Prod Info GEODON(R) oral capsules, IM injection, 
2007). 

2)  Administration 
a)  Ziprasidone mesylate injection should only be administered by intramuscular injection (IM) (Prod 
Info GEODON(R) oral capsules, IM injection, 2007). 

C)  Ziprasidone Hydrochloride 
1)  Oral route 

a)  Capsule 
1)  Ziprasidone hydrochloride capsules should be stored at 25 degrees Celsius (77 degrees 
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Fahrenheit); excursions permitted between 15 and 30 degrees Celsius (59 to 86 degrees Fahrenheit) 
(Prod Info GEODON(R) oral capsules, IM injection, 2007). 

D)  Ziprasidone Mesylate 
1)  Intramuscular route 

a)  Powder for Solution 
1)  Ziprasidone mesylate for injection, in dry form, should be protected from light and stored at 25 
degrees Celsius (77 degrees Fahrenheit); excursions permitted between 15 and 30 degrees Celsius (59 
to 86 degrees Fahrenheit). The reconstituted solution is stable for up to 7 days if refrigerated (2 to 8 
degrees Celsius (36 to 46 degrees Fahrenheit)) or for up to 24 hours between 15 and 30 degrees 
Celsius (59 to 86 degrees Fahrenheit) (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 

 
1.3.1   Normal Dosage 

Ziprasidone Hydrochloride 

Ziprasidone Mesylate 

 
1.3.1.A   Ziprasidone Hydrochloride 

 
1.3.1.A.1   Oral route 

Bipolar I disorder, acute manic or mixed episodes 

Schizophrenia 

 
1.3.1.A.1.a   Bipolar I disorder, acute manic or mixed episodes 

1)  For bipolar mania, the recommended initial dose is 40 milligrams twice daily with food. On the 
second day of treatment, the dose should be increased to 60 or 80 milligrams twice daily and 
thereafter adjusted according to tolerance and efficacy within the range of 40 to 80 milligrams twice 
daily. There are no recommendations for maintenance treatment (Prod Info GEODON(R) oral 
capsules, IM injection, 2007). 

 
1.3.1.A.1.b   Schizophrenia 

1)  For schizophrenia the initial daily dose is 20 milligrams (mg) twice daily with food. In some 
patients daily dosage may be adjusted up to 80 mg twice daily. Adjustments, if indicated, should 
occur at intervals of not less than 2 days. Efficacy in short-term clinical trials occurred with dosages 
between 20 to 100 mg twice daily. Initial dosages above 80 mg twice daily are not recommended 
and the safety of dosages above 100 mg twice daily have not been evaluated. To ensure the 
lowest effective dose, patients should be observed for improvement for several weeks before 
upward dosage adjustment (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
1.3.1.B   Ziprasidone Mesylate 

 
1.3.1.B.1   Intramuscular route 

 
1.3.1.B.1.a   Agitation, acute - Schizophrenia 

1)  For acute agitation in schizophrenia the recommended intramuscular dose of ziprasidone 
mesylate is 10 to 20 milligrams (mg) as needed to a maximum daily dose of 40 mg. The 10 mg 
dose may be given every 2 hours and 20 mg dose may be given every 4 hours (maximum dose=40 
mg/day). Intramuscular dosing of ziprasidone for more than 3 days has not been studied. If long-
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term therapy is indicated, oral ziprasidone should replace intramuscular administration as soon as 
possible (Prod Info GEODON(R) oral capsules, IM injection, 2007). 
2)  Ziprasidone 10 milligrams (mg) intramuscularly (IM) produced a rapid reduction in symptoms of 
acute agitation and was significantly more effective (p less than 0.01) compared to a 2 mg IM dose 
up to 4 hours after the first injection (Lesem et al, 2001). 

 
1.3.2   Dosage in Renal Failure 

A)  Ziprasidone Hydrochloride 
1)  No dosage adjustment should be necessary for mild-to-moderate renal impairment. No clinically 
significant effect on oral ziprasidone pharmacokinetics was found in these patients (Prod Info GEODON(R) 
oral capsules, IM injection, 2007; Aweeka et al, 2000). 

B)  Ziprasidone Mesylate 
1)  Ziprasidone mesylate for injection should be used with caution in patients with impaired renal function as 
the injection contains a cyclodextrin sodium excipient that is eliminated by renal filtration (Prod Info 
GEODON(R) oral capsules, IM injection, 2007). 

 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Ziprasidone Hydrochloride 
1)  No dosage adjustment is necessary for mild-to-moderate hepatic impairment (chronic and stable, Child-
Pugh classification A or B); the pharmacokinetics of ziprasidone were not significantly different in subjects 
with mild-to-moderate liver disease (Prod Info GEODON(R) oral capsules, IM injection, 2007; Everson et al, 
2000). 

 
1.3.4   Dosage in Geriatric Patients 

A)  Ziprasidone Hydrochloride 
1)  No dosage adjustment is thought to be necessary for elderly patients; no clinically significant difference in 
ziprasidone pharmacokinetics was found between healthy young and elderly volunteers (Prod Info 
GEODON(R) oral capsules, IM injection, 2007; Wilner et al, 2000). 

B)  Ziprasidone Mesylate 
1)  Intramuscular ziprasidone mesylate has not been systematically evaluated in elderly patients. Dosage 
adjustment is not necessary in the elderly for oral ziprasidone hydrochloride; no clinically significant 
difference in pharmacokinetics was found between healthy young and elderly volunteers (Prod Info 
GEODON(R) oral capsules, IM injection, 2007). 

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Peak Response 

a)  SCHIZOPHRENIA, ORAL: 4 weeks (Harrigan et al, 1996). 
 
 2.2   Drug Concentration Levels 

A)  Time to Peak Concentration 
1)  ORAL: 4 to 5 hours (Miceli et al, 2000a; Ereshefsky, 1996; Miceli et al, 1995). 

a)  Fed, 4.5 hours; fasted, 3.6 hours (Hamelin et al, 1998). 
2)  INTRAMUSCULAR: 60 minutes (Prod Info Geodon(R), 2002ae). 

B)  Area Under the Curve 
1)  627.2 ng x hr/mL fed; 371.0 ng x hr/mL fasted (Hamelin et al, 1998). 

a)  Oral, fed, multiple-dose: 109.8 to 1027.9 ng x hr/mL (10 to 120 mg/day) (Miceli et al, 2000a). 
b)  Steady-state pharmacokinetics of ziprasidone did not differ between genders (Caccia, 2000). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 
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Excretion 

Elimination Half-life 

Extracorporeal Elimination 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  ORAL: 60% (Ereshefsky, 1996; Miceli et al, 1995). 
2)  INTRAMUSCULAR: 100% (Prod Info Geodon(R), 2002ae). 

B)  Effects of Food 
1)  increased bioavailability (Ereshefsky, 1996; Miceli et al, 1995). 

a)  Dosing concurrent with high-fat meals increases systemic exposure to the drug, including area under 
the time-concentration curve, maximum concentration, and time to maximum concentration, while 
decreasing half-life (Caccia, 2000; Hamelin et al, 1998). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  Greater than 99% (Prod Info Geodon(R), 2002ae; Aweeka et al, 2000a; Everson et al, 2000a; 
Ereshefsky, 1996). 

B)  Distribution Kinetics 
1)  Volume of Distribution 

a)  1.5 L/kg (Prod Info Geodon(R), 2002ae). 
 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  LIVER, (Prod Info Geodon(R), 2002ae; Ereshefsky, 1996). 

a)  CYP3A4 is the predominant isoenzyme involved in ZIPRASIDONE metabolism (Prakash et al, 2000; 
Caccia, 2000). 
b)  ZIPRASIDONE does not cause clinically significant inhibition of CYP2D6 (Wilner et al, 2000a; 
Prakash et al, 2000). 

B)  Metabolites 
1)  Metabolites inactive at 5HT-2A/dopamine D2 receptors (Ereshefsky, 1996). 
2)  Ziprasidone sulfoxide (major) (Prod Info Geodon(R), 2002ae; Prakash et al, 2000). 
3)  Benzisothiazole sulphoxide (Prod Info Geodon(R), 2002ae). 
4)  Benzisothiazole sulphone (Prod Info Geodon(R), 2002ae). 
5)  S-methyldihydroziprasidone (Prod Info Geodon(R), 2002ae). 
6)  Ziprasidone sulfone (Prakash et al, 2000). 
7)  Oxindole acetic acid (Prakash et al, 2000). 
8)  Benzisothiazole piperazine (Prakash et al, 2000). 

 
2.3.4   Excretion 

A)  Kidney 
1)  RENAL EXCRETION: less than 1% (Prod Info Geodon(R), 2002ae). 

a)  Less than 1% of an oral dose of ziprasidone is renally excreted as unchanged drug (Prod Info 
Geodon(R), 2002ae). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  7 hours oral; 2 to 5 hours intramuscular (Prod Info Geodon(R), 2002ae). 
1)  Fed, 4.65 hours; fasted, 6.63 hours (Hamelin et al, 1998). 
2)  Half-life dose-dependent at steady-state (not observed with single doses). Single doses, 5 to 60 
mg: 3 to 4 hours. Multiple dosing: 4 to 5 hours with 5 mg twice daily, 20 mg twice daily; 8.8 hours 
with 40 mg twice daily; 10 hours with 60 mg twice daily (Miceli et al, 2000a; Miceli et al, 1995; 
Ereshefsky, 1996). These changes have minimal clinical relevance. 
3)  The half-life increased from 4 to 5 hours (10 to 40 mg/day-dose) to 9 to 10 hours at 80 to 120 
mg/day dosing due to an additional elimination phase that becomes apparent only after repeated 
administration. The extended elimination period was not due to a decrease in clearance with higher 
doses (Caccia, 2000). 

 
2.3.6   Extracorporeal Elimination 

A)  Hemodialysis 
1)  Dialyzable: No (Aweeka et al, 2000a). 

Page 5 of 74MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.12, page 5

Case 3:09-cv-00080-TMB     Document 78-23      Filed 03/24/2010     Page 36 of 105



 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Ziprasidone Hydrochloride 

a)  Oral (Capsule) 
1)  Increased Mortality in Elderly Patients with Dementia-Related Psychosis: Elderly patients with dementia-
related psychosis treated with antipsychotic drugs are at an increased risk of death. Analyses of seventeen 
placebo-controlled trials (modal duration of 10 weeks), largely in patients taking atypical antipsychotic drugs, 
revealed a risk of death in drug-treated patients of between 1.6 times to 1.7 times the risk of death in 
placebo-treated patients. Over the course of a typical 10-week controlled trial, the rate of death in drug-
treated patients was about 4.5%, compared to a rate of about 2.6% in the placebo group. Although the 
causes of death were varied, most of the deaths appeared to be either cardiovascular (eg, heart failure, 
sudden death) or infectious (eg, pneumonia) in nature. Observational studies suggest that, similar to atypical 
antipsychotic drugs, treatment with conventional antipsychotic drugs may increase mortality. The extent to 
which the findings of increased mortality in observational studies may be attributed to the antipsychotic drug 
as opposed to some characteristic(s) of the patients is not clear. Ziprasidone hydrochloride is not approved 
for the treatment of patients with dementia-related psychosis (Prod Info GEODON(R) oral capsules, IM 
injection, 2008). 

2)  Ziprasidone Mesylate 
a)  Intramuscular (Powder for Solution) 

1)  Increased Mortality in Elderly Patients with Dementia-Related Psychosis: Elderly patients with dementia-
related psychosis treated with antipsychotic drugs are at an increased risk of death. Analyses of seventeen 
placebo-controlled trials (modal duration of 10 weeks), largely in patients taking atypical antipsychotic drugs, 
revealed a risk of death in drug-treated patients of between 1.6 times to 1.7 times the risk of death in 
placebo-treated patients. Over the course of a typical 10-week controlled trial, the rate of death in drug-
treated patients was about 4.5%, compared to a rate of about 2.6% in the placebo group. Although the 
causes of death were varied, most of the deaths appeared to be either cardiovascular (eg, heart failure, 
sudden death) or infectious (eg, pneumonia) in nature. Observational studies suggest that, similar to atypical 
antipsychotic drugs, treatment with conventional antipsychotic drugs may increase mortality. The extent to 
which the findings of increased mortality in observational studies may be attributed to the antipsychotic drug 
as opposed to some characteristic(s) of the patients is not clear. Ziprasidone mesylate is not approved for 
the treatment of patients with dementia-related psychosis (Prod Info GEODON(R) oral capsules, IM 
injection, 2008). 

 
 3.1   Contraindications 

A)  Ziprasidone Hydrochloride 
1)  cardiac arrhythmias, history (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
2)  concomitant administration with arsenic trioxide, chlorpromazine, dofetilide, dolasetron mesylate, droperidol, 
gatifloxacin, halofantrine, levomethadyl acetate, mefloquine, mesoridazine, moxifloxacin, pentamidine, pimozide, 
probucol, quinidine, sotalol, sparfloxacin, tacrolimus, thioridazine, class Ia and III antiarrhythmics, and other 
drugs that cause QT prolongation; possible additive QT prolongation effect (Prod Info GEODON(R) oral 
capsules, IM injection, 2008) 
3)  heart failure, uncompensated (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
4)  hypersensitivity to ziprasidone (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
5)  myocardial infarction, acute and recent (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
6)  QT prolongation history including congenital long QT syndrome (Prod Info GEODON(R) oral capsules, IM 
injection, 2008) 

B)  Ziprasidone Mesylate 
1)  cardiac arrhythmias, history (Prod Info GEODON(R) oral capsules, IM injection, 2007) 
2)  concomitant use with arsenic trioxide, chlorpromazine, dofetilide, dolasetron mesylate, droperidol, 
gatifloxacin, halofantrine, levomethadyl acetate, mefloquine, mesoridazine, moxifloxacin, pentamidine, pimozide, 
probucol, quinidine, sotalol, sparfloxacin, tacrolimus, thioridazine, Class Ia and III antiarrhythmics, and other 
drugs that cause QT prolongation; possible additive QT prolongation effect (Prod Info GEODON(R) oral 
capsules, IM injection, 2008) 
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3)  heart failure, uncompensated (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
4)  hypersensitivity to ziprasidone (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
5)  myocardial infarction, acute and recent (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
6)  QT prolongation, history including congenital long QT syndrome (Prod Info GEODON(R) oral capsules, IM 
injection, 2008) 

 
 3.2   Precautions 

A)  Ziprasidone Hydrochloride 
1)  elderly patients with dementia-related psychosis (unapproved use); increased risk of death; most deaths were 
attributed to cardiovascular events (eg, heart failure or sudden death) or infections (eg, pneumonia) (Prod Info 
GEODON(R) oral capsules, IM injection, 2008) 
2)  bradycardia; increased risk of torsades de pointes and/or sudden death (Prod Info GEODON(R) oral 
capsules, IM injection, 2008) 
3)  cardiovascular or cerebrovascular disease or conditions that predispose patients to hypotension (eg, 
dehydration, hypovolemia, antihypertensive medications); increased risk of orthostatic hypotension and syncope 
(Prod Info GEODON(R) oral capsules, IM injection, 2008) 
4)  conditions that may contribute to elevated body temperature (eg, strenuous exercise, extreme heat exposure, 
dehydration, concomitant anticholinergic use); disruption of body temperature regulation has been reported with 
antipsychotic agents (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
5)  diabetes mellitus or risk factors for diabetes mellitus; increased risk of severe hyperglycemia; monitor blood 
glucose (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
6)  esophageal dysmotility and aspiration may occur, use cautiously in patients at risk for aspiration pneumonia 
(Prod Info GEODON(R) oral capsules, IM injection, 2008) 
7)  elderly patients, especially elderly women are at increased risk of tardive dyskinesia (Prod Info GEODON(R) 
oral capsules, IM injection, 2008) 
8)  hyperglycemia (some cases extreme and associated with ketoacidosis, hyperosmolar coma, or death) is a 
risk (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
9)  hypokalemia or hypomagnesemia, preexisting; increased risk of torsades de pointes and/or sudden death 
(Prod Info GEODON(R) oral capsules, IM injection, 2008) 
10)  increased duration of therapy and/or higher cumulative doses; increased risk of tardive dyskinesia (Prod Info 
GEODON(R) oral capsules, IM injection, 2008) 
11)  neuroleptic malignant syndrome, potentially fatal, has been reported in association with antipsychotics 
drugs; immediately discontinue drug (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
12)  priapism has been reported rarely (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
13)  rash and/or urticaria have been reported, discontinue if associated with systemic illness (eg, elevated WBC 
counts) (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
14)  seizure disorder, history, or conditions which lower the seizure threshold (Prod Info GEODON(R) oral 
capsules, IM injection, 2008) 
15)  tardive dyskinesia, potentially irreversible, may occur (Prod Info GEODON(R) oral capsules, IM injection, 
2008) 

B)  Ziprasidone Mesylate 
1)  elderly patients with dementia-related psychosis (unapproved use); increased risk of death; most deaths were 
attributed to cardiovascular events (eg, heart failure or sudden death) or infections (eg, pneumonia) (Prod Info 
GEODON(R) oral capsules, IM injection, 2008) 
2)  bradycardia; increased risk of torsades de pointes and/or sudden death (Prod Info GEODON(R) oral 
capsules, IM injection, 2008) 
3)  cardiovascular or cerebrovascular disease or conditions that predispose patients to hypotension (eg, 
dehydration, hypovolemia, antihypertensive medications); increased risk of orthostatic hypotension and syncope 
(Prod Info GEODON(R) oral capsules, IM injection, 2008) 
4)  conditions that may contribute to elevated body temperature (eg, strenuous exercise, extreme heat exposure, 
dehydration, concomitant anticholinergic use); disruption of body temperature regulation has been reported with 
antipsychotic agents (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
5)  diabetes mellitus or risk factors for diabetes mellitus; increased risk of severe hyperglycemia; monitor blood 
glucose (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
6)  esophageal dysmotility and aspiration may occur, use cautiously in patients at risk for aspiration pneumonia 
(Prod Info GEODON(R) oral capsules, IM injection, 2008) 
7)  elderly patients, especially elderly women are at increased risk of tardive dyskinesia (Prod Info GEODON(R) 
oral capsules, IM injection, 2008) 
8)  hyperglycemia (some cases extreme and associated with ketoacidosis, hyperosmolar coma, or death) is a 
risk (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
9)  hypokalemia or hypomagnesemia, preexisting; increased risk of torsades de pointes and/or sudden death 
(Prod Info GEODON(R) oral capsules, IM injection, 2008) 
10)  increased duration of therapy and/or higher cumulative doses; increased risk of tardive dyskinesia (Prod Info 
GEODON(R) oral capsules, IM injection, 2008) 
11)  neuroleptic malignant syndrome, potentially fatal, has been reported in association with antipsychotics 
drugs; immediately discontinue drug (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
12)  priapism has been reported rarely (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
13)  rash and/or urticaria have been reported, discontinue if associated with systemic illness (eg, elevated WBC 
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counts) (Prod Info GEODON(R) oral capsules, IM injection, 2008) 
14)  seizure disorder, history, or conditions which lower the seizure threshold; use caution (Prod Info GEODON
(R) oral capsules, IM injection, 2008) 
15)  tardive dyskinesia, potentially irreversible, may occur (Prod Info GEODON(R) oral capsules, IM injection, 
2008) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hepatic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

Ziprasidone Hydrochloride 

Ziprasidone Mesylate 

 
3.3.1.A   Ziprasidone Hydrochloride 

Hypertension 

Orthostatic hypotension 

Prolonged QT interval 

Syncope 

Tachycardia 

Torsades de pointes 

 
3.3.1.A.1   Hypertension 

a)  Incidence: bipolar mania, 3%; schizophrenia, not reported (Prod Info GEODON(R) oral capsules, IM 
injection, 2007) 
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b)  The incidence of hypertension reported in short-term trials of patients with bipolar mania was 3% for 
ziprasidone hydrochloride-treated subjects (n=279) versus 2% for placebo-treated patients (n=136) 
(Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.1.A.2   Orthostatic hypotension 

a)  Incidence: frequent (Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Postural hypotension has been reported in both premarketing and postmarketing oral ziprasidone 
hydrochloride use and may be dose-dependent (Prod Info GEODON(R) oral capsules, IM injection, 
2007). 

 
3.3.1.A.3   Prolonged QT interval 

a)  Incidence: 0.06%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  QT prolongation is dose-related. It is not yet known whether ziprasidone hydrochloride will cause 
torsades de pointes or increase the rate of sudden death. In clinical trials, oral ziprasidone increased 
the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) at the highest dose 
(160 milligrams). Baseline QTc interval increased 9 to 14 msec more with oral ziprasidone than with 
risperidone, olanzapine, quetiapine, and haloperidol, but QTc interval was 14 msec less than that 
observed with thioridazine. During clinical trials, clinically significant QTc interval increases (defined as 
greater than 500 msec) occurred in 0.06% (2 out of 2988) of patients on ziprasidone hydrochloride 
compared with 0.23% (1 out of 440) patients on placebo. Ziprasidone was not suspected to have 
caused the QTc prolongation (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

1)  The risk of QT prolongation and arrhythmia are increased when potassium and magnesium 
levels are low. Other risk factors include bradycardia, concomitant use of other drugs that prolong 
QTc interval, and presence of congenital prolongation of the QT interval. Baseline serum potassium 
and magnesium measurements should be obtained in patients who are at risk for significant 
electrolyte disturbances before starting ziprasidone. Before starting treatment with ziprasidone, 
hypokalemia and hypomagnesemia should be corrected. Electrolytes should be periodically 
monitored during therapy. Avoid ziprasidone in patients with histories of significant cardiovascular 
illness (QT prolongation, recent acute myocardial infarction, uncompensated heart failure, or 
cardiac arrhythmia). Further evaluation, such as Holter monitor, maybe be necessary in patients 
who experience symptoms (dizziness, palpitations, or syncope) suggestive of torsade de pointes. If 
the QTc measurement consistently exceeds 500 milliseconds, then ziprasidone should be 
discontinued (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

c)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias (Anon, 2000). 

 
3.3.1.A.4   Syncope 

a)  Incidence: 0.6%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Syncope, which may be more prevalent during initial dose-titrations, was reported by 0.6% of 
patients taking ziprasidone. Patients experiencing syncope may need further evaluation, such as Holter 
monitoring, to rule out torsade de pointes (Prod Info GEODON(R) oral capsules, IM injection, 2007). 
c)  The rare occurrence of syncope has been reported during postmarketing use of ziprasidone (Prod 
Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.1.A.5   Tachycardia 

a)  Incidence: bipolar mania, not reported; schizophrenia, 2%(Prod Info GEODON(R) oral capsules, IM 
injection, 2007) 
b)  In short-term trials, the incidence of tachycardia was 2% among ziprasidone hydrochloride-treated 
schizophrenia subjects (n=702) versus 1% for placebo-treated subjects (n=273) (Prod Info GEODON(R) 
oral capsules, IM injection, 2007). 
c)  During schizophrenia trials, a mean increase in heart rate of 1.4 beats per minute in the ziprasidone 
group compared with 0.2 beats per minute in the placebo group. The occurrence of tachycardia has 
been reported during postmarketing use of ziprasidone (Prod Info GEODON(R) oral capsules, IM 
injection, 2007). 

 
3.3.1.A.6   Torsades de pointes 

a)  Incidence: rare(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Although the development of torsades de pointes, in the presence of other multiple confounding 
factors, has been observed during postmarketing use of ziprasidone, a causal relationship has not been 
confirmed. In premarketing studies, the development of torsades de pointes was not observed. 
Ziprasidone does have the capacity to prolong the QT/QTc interval and prolongation of the QTc interval 
has been associated with the development of torsade de pointes-type arrhythmias. However, the 
association between ziprasidone use and the possible development of torsades de pointes has yet to 
be determined (Prod Info GEODON(R) oral capsules, IM injection, 2007). 
c)  In a case report of a 28 year-old female, Q-T prolongation occurred separately during two hospital 
admissions, and asymptomatic non-sustained polymorphic ventricular tachycardia occurred during the 
second admission while using ziprasidone concurrently with other potentially arrhythmogenic 
medications (lithium, ciprofloxacin, fluconazole, fluoxetine, and trazodone). Upon discontinuation of 
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ziprasidone and the other medications, the patient's Q-T interval shortened. The patient had a medical 
history of systemic lupus erythematosus, hypothyroidism, and a complicated history of mood disorders 
with psychotic features, post traumatic stress disorder, and borderline personality disorder. During the 
first incidence of Q-T prolongation (600 milliseconds (msec) at 68 bpm) associated with ziprasidone, the 
patient was lithium toxic and hypokalemic; either of which have been associated with Q-T interval 
abnormalities and arrhythmias. Discontinuation of ziprasidone and lithium, coupled with emergency 
dialysis for lithium toxicity, resulted in a decrease in Q-T interval (440 msec at 77 bpm). Two weeks 
later, the patient was readmitted with complaints of chest pain and an electrocardiogram revealed 
prolonged Q-T interval (540 msec at 58 bpm). The patient experienced a gradual lowering of potassium 
levels and further prolongation of Q-T interval after the interchange of ziprasidone for olanzapine 
coupled with the concurrent initiation of fluconazole, ciprofloxacin, trazodone, and levetiracetam. On the 
third day, telemetry revealed an asymptomatic non-sustained polymorphic ventricular tachycardia. She 
was treated by discontinuing ziprasidone, trazodone, and fluconazole, and starting metoprolol. The QT 
interval remained prolonged at 455 to 480 msec for the remainder of her hospitalization with no 
subsequent arrhythmias (Heinrich et al, 2006). 

 
3.3.1.B   Ziprasidone Mesylate 

Hypertension 

Orthostatic hypotension 

Prolonged QT interval 

Syncope 

Tachycardia 

Torsades de pointes 

 
3.3.1.B.1   Hypertension 

a)  Incidence: up to 2%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Hypertension was reported in up to 2% of patients during short-term fixed-dose intramuscular trials 
of ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.1.B.2   Orthostatic hypotension 

a)  Incidence: up to 5%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Postural hypotension, reported in up to 5% of patients during short-term fixed-dose intramuscular 
trials of ziprasidone mesylate, has also been observed during postmarketing use (Prod Info GEODON
(R) oral capsules, IM injection, 2007). 

 
3.3.1.B.3   Prolonged QT interval 

a)  In a study of the QT/QTc prolongation effects of intramuscular ziprasidone mesylate, the mean 
increase in QTc from baseline to time of maximum plasma concentration following two injections of 
intramuscular ziprasidone mesylate (20 mg then 30 mg, given four hours apart) was 4.6 msec and 12.8 
msec following the first and second injections, respectively, compared to 6 msec and 14.7 msec for the 
first and second injections, respectively, of haloperidol (7.5 mg then 10 mg, given four hours apart). No 
patients experienced a QTc interval exceeding 500 msec in this study (Prod Info GEODON(R) oral 
capsules, IM injection, 2007). 
b)  QT prolongation is dose-related. It is not yet known whether ziprasidone mesylate will cause 
torsades de pointes or increase the rate of sudden death. In clinical trials, oral ziprasidone 
hydrochloride increased the QTc interval, compared to placebo, by approximately 10 milliseconds 
(msec) at the highest dose (160 milligrams). Baseline QTc interval increased 9 to 14 msec more with 
oral ziprasidone hydrochloride than with risperidone, olanzapine, quetiapine, and haloperidol, but QTc 
interval was 14 msec less than that observed with thioridazine. During clinical trials, clinically significant 
QTc interval increases (defined as greater than 500 msec) occurred in 0.06% (2 out of 2988) of patients 
on ziprasidone hydrochloride compared with 0.23% (1 out of 440) patients on placebo. Ziprasidone was 
not suspected to have caused the QTc prolongation (Prod Info GEODON(R) oral capsules, IM injection, 
2007). 

1)  The risk of QT prolongation and arrhythmia are increased when potassium and magnesium 
levels are low. Other risk factors include bradycardia, concomitant use of other drugs that prolong 
QTc interval, and presence of congenital prolongation of the QT interval. Baseline serum potassium 
and magnesium measurements should be obtained in patients who are at risk for significant 
electrolyte disturbances before starting ziprasidone. Before starting treatment with ziprasidone, 
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hypokalemia and hypomagnesemia should be corrected. Electrolytes should be periodically 
monitored during therapy. Avoid ziprasidone in patients with histories of significant cardiovascular 
illness (QT prolongation, recent acute myocardial infarction, uncompensated heart failure, or 
cardiac arrhythmia). Further evaluation, such as Holter monitor, maybe be necessary in patients 
who experience symptoms (dizziness, palpitations, or syncope) suggestive of torsade de pointes. If 
the QTc measurement consistently exceeds 500 milliseconds, then ziprasidone should be 
discontinued (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

c)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias (Anon, 2000). 

 
3.3.1.B.4   Syncope 

a)  Incidence: 0.6%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Syncope, which may be more prevalent during initial dose-titrations, was reported by 0.6% of 
patients taking ziprasidone. Patients experiencing syncope may need further evaluation, such as Holter 
monitoring, to rule out torsade de pointes (Prod Info GEODON(R) oral capsules, IM injection, 2007). 
c)  The rare occurrence of syncope has been reported during postmarketing use of ziprasidone (Prod 
Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.1.B.5   Tachycardia 

a)  Tachycardia, reported in 2% of patients with schizophrenia during short-term oral placebo-controlled 
trials, has been reported in postmarketing ziprasidone use (Prod Info GEODON(R) oral capsules, IM 
injection, 2007). 

 
3.3.1.B.6   Torsades de pointes 

a)  Incidence: rare(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Although the development of torsades de pointes, in the presence of other multiple confounding 
factors, has been observed during postmarketing use of ziprasidone, a causal relationship has not been 
confirmed. In premarketing studies, the development of torsades de pointes was not observed. 
Ziprasidone does have the capacity to prolong the QT/QTc interval and prolongation of the QTc interval 
has been associated with the development of torsade de pointes-type arrhythmias. However, the 
association between ziprasidone use and the possible development of torsades de pointes has yet to 
be determined (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.2   Dermatologic Effects 

Ziprasidone Hydrochloride 

Ziprasidone Mesylate 

 
3.3.2.A   Ziprasidone Hydrochloride 

 
3.3.2.A.1   Rash 

a)  Incidence: 5%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Development of a dose-dependent rash and/or urticaria was reported in about 5% of patients during 
premarketing trials with ziprasidone hydrochloride and was one of the more common reasons given for 
study dropouts (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.2.B   Ziprasidone Mesylate 

Furunculosis 

Injection site pain 

Sweating symptom 

 
3.3.2.B.1   Furunculosis 

a)  Incidence: up to 2%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Furunculosis was reported in up to 2% of patients during short-term fixed-dose intramuscular trials of 
ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.2.B.2   Injection site pain 

a)  Incidence: 7% to9%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Pain at the site of injection was reported in 7% to 9% of patients during short-term fixed-dose 
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intramuscular trials of ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2007). 
 
3.3.2.B.3   Sweating symptom 

a)  Incidence: up to 2%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Sweating was reported in up to 2% of patients during short-term fixed-dose intramuscular trials of 
ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.3   Endocrine/Metabolic Effects 

Ziprasidone 

Ziprasidone Hydrochloride 

Ziprasidone Mesylate 

 
3.3.3.A   Ziprasidone 

 
3.3.3.A.1   Diabetes mellitus 

See Drug Consult reference: ATYPICAL ANTIPSYCHOTIC AGENTS - EFFECT ON GLUCOSE AND 
RISK OF DIABETES 

 
3.3.3.B   Ziprasidone Hydrochloride 

Diabetes mellitus 

Hyperglycemia 

Increased prolactin level 

Metabolic syndrome 

Weight gain 

 
3.3.3.B.1   Diabetes mellitus 

a)  Although there have been few reports of hyperglycemia or diabetes in patients treated with 
ziprasidone hydrochloride, increased risk has been clearly associated with other drugs of this class 
(atypical antipsychotics). Data are presently insufficient to exclude the possibility of increased risk of 
diabetes due to ziprasidone treatment. Before starting an atypical antipsychotic, patients with risk 
factors for diabetes should undergo fasting blood glucose testing, with periodic re-testing. All patients 
receiving an atypical antipsychotic should be monitored for symptoms of hyperglycemia (polydipsia, 
polyuria, polyphagia, weakness), and should be given blood glucose tests if such symptoms are seen. 
In some patients, resolution of hyperglycemia has occurred with discontinuation of the atypical 
antipsychotic; in other cases, it has not (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.3.B.2   Hyperglycemia 

a)  Although there have been few reports of hyperglycemia or diabetes in patients treated with 
ziprasidone hydrochloride, increased risk has been clearly associated with other drugs of this class 
(atypical antipsychotics). In the patients treated with atypical antipsychotics, ketoacidosis, hyperosmolar 
coma or death occurred. Data are presently insufficient to exclude the possibility of increased risk of 
diabetes due to ziprasidone treatment. Before starting an atypical antipsychotic, patients with risk 
factors for diabetes should undergo fasting blood glucose testing, with periodic re-testing. All patients 
receiving an atypical antipsychotic should be monitored for symptoms of hyperglycemia (polydipsia, 
polyuria, polyphagia, weakness), and should be given blood glucose tests if such symptoms are seen. 
In some patients, resolution of hyperglycemia has occurred with discontinuation of the atypical 
antipsychotic; in other cases, it has not (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.3.B.3   Increased prolactin level 

a)  Ziprasidone, like other drugs that antagonize dopamine D2 receptors, have the potential ot increase 
prolactin levels; however, the clinical significance is unknown (Prod Info GEODON(R) oral capsules, IM 
injection, 2007). Prolactin level increases are usually small and seen mainly with higher doses of 
ziprasidone (Anon, 1996a; Kerwin & Taylor, 1996a). The changes are transient and return to baseline 
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within 12 hours of ziprasidone administration (Miceli et al, 2000; Goff et al, 1998a). 
 
3.3.3.B.4   Metabolic syndrome 

See Drug Consult reference: ANTIPSYCHOTIC AGENTS - METABOLIC SYNDROME 
 
3.3.3.B.5   Weight gain 

a)  Incidence: 0.4%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Weight gain was reported in 0.4% and 0.4% of patients on ziprasidone-treated and placebo-treated 
patients, respectively (Prod Info GEODON(R) oral capsules, IM injection, 2007). 
c)  Based on 4 short-term clinical trials (4 to 6 week duration) related to schizophrenia, incidence of 
weight gain amounting to 7% or more of baseline body weight was 10% for subjects receiving oral 
ziprasidone hydrochloride compared with 4% for those receiving placebo. Median weight gain of 0.5 kg 
and 0 kg occurred in the ziprasidone and placebo groups, respectively. Data collected during long-term 
therapy showed mean weight gain from baseline to be 1.4 kg for patients with initial low BMI (less than 
23), no mean weight change for those with normal BMI (23 to 27), and 1.3 kg weight loss for patients 
with initially high BMI (greater than 27) (Prod Info GEODON(R) oral capsules, IM injection, 2007). 
d)  Compared to other atypical antipsychotics in a systemic review, ziprasidone is associated with a low 
risk of weight gain (Kingsbury et al, 2001; Taylor & McAskill, 2000). 

 
3.3.3.C   Ziprasidone Mesylate 

Diabetes mellitus 

Hyperglycemia 

Increased prolactin level 

Metabolic syndrome 

 
3.3.3.C.1   Diabetes mellitus 

a)  Although there have been few reports of hyperglycemia or diabetes in patients treated with 
ziprasidone mesylate, increased risk has been clearly associated with other drugs of this class (atypical 
antipsychotics). Data are presently insufficient to exclude the possibility of increased risk of diabetes 
due to ziprasidone treatment. Before starting an atypical antipsychotic, patients with risk factors for 
diabetes should undergo fasting blood glucose testing, with periodic re-testing. All patients receiving an 
atypical antipsychotic should be monitored for symptoms of hyperglycemia (polydipsia, polyuria, 
polyphagia, weakness), and should be given blood glucose tests if such symptoms are seen. In some 
patients, resolution of hyperglycemia has occurred with discontinuation of the atypical antipsychotic; in 
other cases, it has not (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.3.C.2   Hyperglycemia 

a)  Although there have been few reports of hyperglycemia or diabetes in patients treated with 
ziprasidone mesylate, increased risk has been clearly associated with other drugs of this class (atypical 
antipsychotics). In the patients treated with atypical antipsychotics, ketoacidosis, hyperosmolar coma or 
death occurred. Data are presently insufficient to exclude the possibility of increased risk of diabetes 
due to ziprasidone treatment. Before starting an atypical antipsychotic, patients with risk factors for 
diabetes should undergo fasting blood glucose testing, with periodic re-testing. All patients receiving an 
atypical antipsychotic should be monitored for symptoms of hyperglycemia (polydipsia, polyuria, 
polyphagia, weakness), and should be given blood glucose tests if such symptoms are seen. In some 
patients, resolution of hyperglycemia has occurred with discontinuation of the atypical antipsychotic; in 
other cases, it has not (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.3.C.3   Increased prolactin level 

a)  Ziprasidone, like other drugs that antagonize dopamine D2 receptors, have the potential ot increase 
prolactin levels; however, the clinical significance is unknown (Prod Info GEODON(R) oral capsules, IM 
injection, 2007). Prolactin level increases are usually small and seen mainly with higher doses of 
ziprasidone (Anon, 1996a; Kerwin & Taylor, 1996a). The changes are transient and return to baseline 
within 12 hours of ziprasidone administration (Miceli et al, 2000; Goff et al, 1998a). 

 
3.3.3.C.4   Metabolic syndrome 

See Drug Consult reference: ANTIPSYCHOTIC AGENTS - METABOLIC SYNDROME 
 
3.3.4   Gastrointestinal Effects 
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Ziprasidone Hydrochloride 

Ziprasidone Mesylate 

 
3.3.4.A   Ziprasidone Hydrochloride 

Abdominal pain 

Constipation 

Diarrhea 

Indigestion 

Loss of appetite 

Nausea 

Vomiting 

Xerostomia 

 
3.3.4.A.1   Abdominal pain 

a)  Incidence: bipolar mania, not reported; schizophrenia, frequent(Prod Info GEODON(R) oral 
capsules, IM injection, 2007) 
b)  Abdominal pain was frequently observed during premarketing schizophrenia clinical trials at multiple 
doses greater than 4 milligrams/day (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.4.A.2   Constipation 

a)  Incidence: bipolar mania, not reported; schizophrenia, 9%(Prod Info GEODON(R) oral capsules, IM 
injection, 2007) 
b)  In short-term trials, the incidence of constipation was 9% among ziprasidone hydrochloride-treated 
schizophrenia subjects (n=702) versus 8% for placebo-treated subjects (n=273) (Prod Info GEODON(R) 
oral capsules, IM injection, 2007). 

 
3.3.4.A.3   Diarrhea 

a)  Incidence: bipolar mania and schizophrenia, 5%(Prod Info GEODON(R) oral capsules, IM injection, 
2007) 
b)  The incidence of diarrhea reported in short-term trials of patients with bipolar mania was 5% for 
ziprasidone hydrochloride-treated subjects (n=279) versus 4% for placebo-treated patients (n=136) 
(Prod Info GEODON(R) oral capsules, IM injection, 2007). 
c)  In short-term trials, the incidence of diarrhea was 5% among ziprasidone hydrochloride-treated 
schizophrenia subjects (n=702) versus 4% for placebo-treated subjects (n=273) (Prod Info GEODON(R) 
oral capsules, IM injection, 2007). 

 
3.3.4.A.4   Indigestion 

a)  Incidence: bipolar mania, not reported; schizophrenia, 8%(Prod Info GEODON(R) oral capsules, IM 
injection, 2007) 
b)  In short-term trials, the incidence of dyspepsia was 8% among ziprasidone hydrochloride-treated 
schizophrenia subjects (n=702) versus 7% for placebo-treated subjects (n=273) (Prod Info GEODON(R) 
oral capsules, IM injection, 2007). 

 
3.3.4.A.5   Loss of appetite 

a)  Incidence: bipolar mania, not reported; schizophrenia, 2%(Prod Info GEODON(R) oral capsules, IM 
injection, 2007) 
b)  In short-term trials, the incidence of anorexia was 2% among ziprasidone hydrochloride-treated 
schizophrenia subjects (n=702) versus 1% for placebo-treated subjects (n=273). (Prod Info GEODON
(R) oral capsules, IM injection, 2007). 
c)  Anorexia was frequently observed during premarketing schizophrenia clinical trials at multiple doses 
greater than 4 milligrams/day (Prod Info GEODON(R) oral capsules, IM injection, 2007). 
d)  An analysis of four short-term, fixed-dose, placebo-controlled studies of patients with schizophrenia 
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revealed a dependent relationship between the development of anorexia and the dose of ziprasidone 
hydrochloride (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.4.A.6   Nausea 

a)  Incidence: bipolar mania and schizophrenia, 10%(Prod Info GEODON(R) oral capsules, IM injection, 
2007) 
b)  The incidence of nausea reported in short-term trials of patients with bipolar mania was 10% for 
ziprasidone hydrochloride-treated subjects (n=279) versus 7% for placebo-treated patients (n=136) 
(Prod Info GEODON(R) oral capsules, IM injection, 2007). 
c)  In short-term trials, the incidence of nausea was 10% among ziprasidone hydrochloride-treated 
schizophrenia subjects (n=702) versus 7% for placebo-treated subjects (n=273) (Prod Info GEODON(R) 
oral capsules, IM injection, 2007). 

 
3.3.4.A.7   Vomiting 

a)  Incidence: bipolar mania, 5%; schizophrenia, frequent(Prod Info GEODON(R) oral capsules, IM 
injection, 2007) 
b)  The incidence of vomiting reported in short-term trials of patients with bipolar mania was 5% for 
ziprasidone hydrochloride-treated subjects (n=279) versus 2% for placebo-treated patients (n=136) 
(Prod Info GEODON(R) oral capsules, IM injection, 2007). 
c)  Vomiting was frequently observed during premarketing schizophrenia clinical trials at multiple doses 
greater than 4 milligrams/day and was one of the more common reasons given for study dropouts 
during the bipolar mania trials(Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.4.A.8   Xerostomia 

a)  Incidence: bipolar mania, 5%; schizophrenia, 4%(Prod Info GEODON(R) oral capsules, IM injection, 
2007) 
b)  The incidence of dry mouth reported in short-term trials of patients with bipolar mania was 5% for 
ziprasidone hydrochloride-treated subjects (n=279) versus 4% for placebo-treated patients (n=136) 
(Prod Info GEODON(R) oral capsules, IM injection, 2007). 
c)  In short-term trials, the incidence of dry mouth was 4% among ziprasidone hydrochloride-treated 
schizophrenia subjects (n=702) versus 2% for placebo-treated subjects (n=273) (Prod Info GEODON(R) 
oral capsules, IM injection, 2007). 
d)  An analysis of four short-term, fixed-dose, placebo-controlled studies of patients with schizophrenia 
revealed a dependent relationship between the development of dry mouth and the dose of ziprasidone 
hydrochloride (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.4.B   Ziprasidone Mesylate 

Abdominal pain 

Constipation 

Diarrhea 

Indigestion 

Loss of appetite 

Nausea 

Vomiting 

 
3.3.4.B.1   Abdominal pain 

a)  Incidence: up to 2%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Abdominal pain was reported in up to 2% of patients during short-term fixed-dose intramuscular 
trials of ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.4.B.2   Constipation 

a)  Incidence: up to 2%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Constipation was reported in up to 2% of patients during short-term fixed-dose intramuscular trials of 
ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.4.B.3   Diarrhea 
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a)  Incidence: up to 3%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Diarrhea was reported in up to 3% of patients during short-term fixed-dose intramuscular trials of 
ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.4.B.4   Indigestion 

a)  Incidence: 1% to 3%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Dyspepsia was reported in 1% to 3% of patients during short-term fixed-dose intramuscular trials of 
ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.4.B.5   Loss of appetite 

a)  Incidence: up to 2%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Anorexia was reported in up to 2% of patients during short-term fixed-dose intramuscular trials of 
ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.4.B.6   Nausea 

a)  Incidence: 4% to 12%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Nausea was reported in 4% to 12% of patients during short-term fixed-dose intramuscular trials of 
ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.4.B.7   Vomiting 

a)  Incidence: up to 3%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Vomiting was reported in up to 3% of patients during short-term fixed-dose intramuscular trials of 
ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.6   Hepatic Effects 

Ziprasidone Hydrochloride 

Ziprasidone Mesylate 

 
3.3.6.A   Ziprasidone Hydrochloride 

 
3.3.6.A.1   Increased liver enzymes 

a)  No overt cases of hepatotoxicity have been reported. Occasional rises in liver enzymes have been 
reported with ziprasidone use but have not been clinically significant (Brown et al, 1999; Citrome, 1997; 
Kerwin & Taylor, 1996a). 
b)  Two patients in a clinical trial of ziprasidone were discontinued because of abnormal laboratory 
results. One patient had elevated gamma-glutamyl transpeptidase (GGT) and serum glutamic-pyruvic 
transaminase (SGPT/ALT) after 7 days of treatment with ziprasidone 10 milligrams/day, and one patient 
showed elevations of both serum glutamic-oxaloacetic transaminase (SGOT/AST) and SGPT/ALT after 
8 days of treatment with ziprasidone 40 milligrams/day. Both patients had elevated GGT values at 
baseline. At follow-up, all values had returned or were returning to normal (Goff et al, 1998a). 

 
3.3.6.B   Ziprasidone Mesylate 

 
3.3.6.B.1   Increased liver enzymes 

a)  No overt cases of hepatotoxicity have been reported. Occasional rises in liver enzymes have been 
reported with ziprasidone use but have not been clinically significant (Brown et al, 1999; Citrome, 1997; 
Kerwin & Taylor, 1996a). 

 
3.3.8   Musculoskeletal Effects 

 
3.3.8.A   Ziprasidone Hydrochloride 

Myalgia 

Rhabdomyolysis, following correction of hyponatremia secondary to psychogenic polydipsia 

 
3.3.8.A.1   Myalgia 

a)  Incidence: bipolar mania, 2%; schizophrenia, frequent(Prod Info GEODON(R) oral capsules, IM 
injection, 2007) 
b)  The incidence of myalgia reported in short-term trials of patients with bipolar mania was 2% for 
ziprasidone hydrochloride-treated subjects (n=279) versus 0% for placebo-treated patients (n=136) 
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(Prod Info GEODON(R) oral capsules, IM injection, 2007). 
c)  Myalgia was frequently observed during premarketing schizophrenia clinical trials at multiple doses 
greater than 4 milligrams/day (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.8.A.2   Rhabdomyolysis, following correction of hyponatremia secondary to psychogenic 
polydipsia 

a)  Rhabdomyolysis, possibly complicated by ziprasidone therapy, was observed in one patient 
following the correction of hyponatremia secondary to psychogenic polydipsia. The 50-year-old 
Caucasian male had begun ziprasidone therapy (40 mg twice daily) for the treatment of chronic 
paranoid schizophrenia three weeks before presenting with hyponatremia secondary to psychogenic 
polydipsia. Following the discontinuation of ziprasidone and the correction of hyponatremia via sodium 
chloride 0.9% administration and oral water restriction, the man developed rhabdomyolysis secondary 
to hyponatremia correction which manifested as an unexplained increase in serum alanine and 
aspartate aminotransferase levels and total serum creatine kinase elevated to 67,259 International 
Units/L. Following resolution of rhabdomyolysis, ziprasidone therapy was reinitiated at a dose of 80 mg 
twice daily with no recurrence of increased serum creatine kinase levels. While the author notes that 
hyponatremia secondary to psychogenic polydipsia or its correction was most likely the primary cause 
of rhabdomyolysis in this patient, he also asserts that a review of the literature allows supposition that 
the development of rhabdomyolysis may have been complicated by the prior use of ziprasidone. The 
use of the Naranjo probability scale indicated a possible relationship between the use of ziprasidone 
and the subsequent development of rhabdomyolysis (Zaidi, 2005). 

 
3.3.9   Neurologic Effects 

Ziprasidone Hydrochloride 

Ziprasidone Mesylate 

 
3.3.9.A   Ziprasidone Hydrochloride 

Akathisia 

Asthenia 

Disturbance in speech 

Dizziness 

Dystonia 

Extrapyramidal disease 

Headache 

Insomnia 

Neuroleptic malignant syndrome 

Paresthesia 

Seizure 

Somnolence 

Tardive dyskinesia 

 
3.3.9.A.1   Akathisia 

a)  Incidence: bipolar mania, 10%; schizophrenia, 8%(Prod Info GEODON(R) oral capsules, IM 
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injection, 2008a) 
b)  The incidence of akathisia reported in short-term trials of patients with bipolar mania was 10% for 
ziprasidone hydrochloride-treated subjects (n=279) versus 5% for placebo-treated patients (n=136) 
(Prod Info GEODON(R) oral capsules, IM injection, 2008a). 
c)  In short-term trials, the incidence of akathisia was 8% among ziprasidone hydrochloride-treated 
schizophrenia subjects (n=702) versus 7% for placebo-treated subjects (n=273) (Prod Info GEODON(R) 
oral capsules, IM injection, 2008a). 
d)  Akathisia was one of the more common reasons given for study dropouts during the bipolar mania 
trials (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.9.A.2   Asthenia 

a)  Incidence: bipolar mania, 6%; schizophrenia, 5%(Prod Info GEODON(R) oral capsules, IM injection, 
2008a) 
b)  The incidence of asthenia reported in short-term trials of patients with bipolar mania was 6% for 
ziprasidone hydrochloride-treated subjects (n=279) versus 2% for placebo-treated patients (n=136) 
(Prod Info GEODON(R) oral capsules, IM injection, 2008a). 
c)  In short-term trials, the incidence of asthenia was 5% among ziprasidone hydrochloride-treated 
schizophrenia subjects (n=702) versus 3% for placebo-treated subjects (n=273) (Prod Info GEODON(R) 
oral capsules, IM injection, 2008a). 

 
3.3.9.A.3   Disturbance in speech 

a)  Incidence: bipolar mania, 2%; schizophrenia, not reported(Prod Info GEODON(R) oral capsules, IM 
injection, 2008a) 
b)  The incidence of speech disorder reported in short-term trials of patients with bipolar mania was 2% 
for ziprasidone hydrochloride-treated subjects (n=279) versus 0% for placebo-treated patients (n=136) 
(Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.9.A.4   Dizziness 

a)  Incidence: bipolar mania, 16%; schizophrenia, 8%(Prod Info GEODON(R) oral capsules, IM 
injection, 2008a) 
b)  The incidence of dizziness and lightheadedness reported in short-term trials of patients with bipolar 
mania was 16% for ziprasidone hydrochloride-treated subjects (n=279) versus 7% for placebo-treated 
patients (n=136) (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 
c)  In short-term trials, the incidence of dizziness and lightheadedness was 8% among ziprasidone 
hydrochloride-treated schizophrenia subjects (n=702) versus 6% for placebo-treated subjects (n=273) 
(Prod Info GEODON(R) oral capsules, IM injection, 2008a). 
d)  Dizziness may be more prevalent during initial ziprasidone hydrochloride dose-titrations and is dose-
dependent. Patients experiencing continued dizziness may need further evaluation, such as Holter 
monitoring, to rule out torsade de pointes (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.9.A.5   Dystonia 

a)  During the first few days after initiating treatment with an antipsychotic medication, symptoms of 
dystonia may occur in susceptible individuals. Symptoms may include spasm of neck muscles, which 
may progress to tightening of the throat, swallowing difficulty, breathing difficulty, and/or protrusion of 
the tongue. These symptoms can occur at low doses but most often occur (and occur with greater 
severity) with high potency and at higher doses of first generation antipsychotic medications. Males and 
younger age groups appear to be at greater risk for developing acute dystonia (Prod Info GEODON(R) 
oral capsules, IM injection, 2008a). 

 
3.3.9.A.6   Extrapyramidal disease 

a)  Incidence: bipolar mania, 31%; schizophrenia, 14%(Prod Info GEODON(R) oral capsules, IM 
injection, 2008a) 
b)  General 

1)  In clinical trial adverse effect reports for ziprasidone hydrochloride, the manufacturer defines 
extrapyramidal symptoms to collectively include the following: Extrapyramidal syndrome, 
hypertonia, dystonia, dyskinesia, hypokinesia, tremor, paralysis, and twitching (Prod Info GEODON
(R) oral capsules, IM injection, 2008a). 
2)  The incidence of extrapyramidal symptoms (EPS) reported in short-term trials of patients with 
bipolar mania was 31% for ziprasidone hydrochloride-treated subjects (n=279) versus 12% for 
placebo-treated patients (n=136) (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 
3)  In short-term trials, the incidence of extrapyramidal symptoms (EPS) was 14% among 
ziprasidone hydrochloride -treated schizophrenia subjects (n=702) versus 8% for placebo-treated 
subjects (n=273). However, objectively collected data on the Simpson-Angus Rating Scale for EPS 
and the Barnes Akathisia Scale did not generally indicate a difference between the ziprasidone 
hydrochloride and placebo groups in these trials (Prod Info GEODON(R) oral capsules, IM 
injection, 2008a). 

c)  Hypertonia 
1)  Hypertonia occurred at a frequency of less than 10% in bipolar mania trials and less than 5% in 
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schizophrenia trials. Hypertonia was frequently (occurred in at least 1 of 100 people) observed 
during premarketing schizophrenia clinical trials at multiple doses greater than 4 milligrams/day 
(Prod Info GEODON(R) oral capsules, IM injection, 2008a). 
2)  An analysis of four short-term, fixed-dose, placebo-controlled studies of patients with 
schizophrenia revealed a dependent relationship between the development of hypertonia and the 
dose of ziprasidone hydrochloride (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

d)  Hypokinesia 
1)  Hypokinesia occurred at a frequency of less than 10% in bipolar mania trials and less than 5% 
in schizophrenia trials. Hypokinesia was frequently (occurred in at least 1 of 100 people) observed 
during premarketing schizophrenia clinical trials at multiple doses greater than 4 milligrams/day 
(Prod Info GEODON(R) oral capsules, IM injection, 2007). 

e)  Tremor 
1)  Tremor occurred at a frequency of less than 10% in bipolar mania trials and less than 5% in 
schizophrenia trials. Tremor was frequently (occurred in at least 1 of 100 people) observed during 
premarketing schizophrenia clinical trials at multiple doses greater than 4 milligrams/day (Prod Info 
GEODON(R) oral capsules, IM injection, 2008a). 
2)  An analysis of four short-term, fixed-dose, placebo-controlled studies of patients with 
schizophrenia revealed a dependent relationship between the development of tremor and the dose 
of ziprasidone hydrochloride (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

f)  Twitching 
1)  Twitching occurred at a frequency of less than 10% in bipolar mania trials and less than 5% in 
schizophrenia trials. Twitching was frequently (occurred in at least 1 of 100 people) observed 
during premarketing schizophrenia clinical trial at multiple doses greater than 4 milligrams/day 
(Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

See Drug Consult reference: NEUROLEPTIC-INDUCED EXTRAPYRAMIDAL REACTIONS 
 
3.3.9.A.7   Headache 

a)  Incidence: bipolar mania, 18%; schizophrenia, not reported(Prod Info GEODON(R) oral capsules, IM 
injection, 2008a) 
b)  The incidence of headache reported in short-term trials of patients with bipolar mania was 18% for 
ziprasidone hydrochloride-treated subjects (n=279) versus 17% for placebo-treated patients (n=136) 
(Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.9.A.8   Insomnia 

a)  Incidence: rare(Prod Info GEODON(R) oral capsules, IM injection, 2008a) 
b)  Although no causal relationship has been established, rare postmarketing reports of insomnia with 
ziprasidone use have been observed (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.9.A.9   Neuroleptic malignant syndrome 

a)  Incidence: rare(Murty et al, 2002) 
b)  Neuroleptic malignant syndrome (NMS) developed in a 49-year-old female patient after receiving 
ziprasidone (20 to 60 mg twice daily) for the treatment of recurrent psychotic depression. Symptoms 
included agitation, disorganized thoughts, sweating, tachycardia, hypertension, elevated liver enzymes, 
and hyponatremia. Although there was no evidence of fever or muscle rigidity, a diagnosis of 
rhabdomyolysis secondary to NMS was made. All medications were stopped and the symptoms 
resolved over the next 6 days following aggressive treatment including intravenous hydration and 
electrolyte replacement (Murty et al, 2002). 

 
3.3.9.A.10   Paresthesia 

a)  Incidence: frequent(Prod Info GEODON(R) oral capsules, IM injection, 2008a) 
b)  Paresthesia was frequently (occurred in at least 1 of 100 people) reported in oral ziprasidone 
hydrochloride-treated patients during premarketing schizophrenia clinical trials at multiple doses greater 
than 4 milligrams/day, although causality was not determined (Prod Info GEODON(R) oral capsules, IM 
injection, 2008a). 

 
3.3.9.A.11   Seizure 

a)  Incidence: 0.4%(Prod Info GEODON(R) oral capsules, IM injection, 2008a) 
b)  Seizures were reported in 0.4% of ziprasidone hydrochloride-treated patients during clinical trials, 
although confounding factors may have contributed to the occurrence in many of these cases (Prod Info 
GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.9.A.12   Somnolence 

a)  Incidence: bipolar mania, 31%; schizophrenia, 14%(Prod Info GEODON(R) oral capsules, IM 
injection, 2008a) 
b)  The incidence of somnolence reported in short-term trials of patients with bipolar mania was 31% for 
ziprasidone hydrochloride-treated subjects (n=279) versus 12% for placebo-treated patients (n=136) 
(Prod Info GEODON(R) oral capsules, IM injection, 2008a). 
c)  In short-term trials, the incidence of somnolence was 14% among ziprasidone hydrochloride-treated 
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schizophrenia subjects (n=702) versus 7% for placebo-treated subjects (n=273). The frequency of 
somnolence appears to be dose-dependent (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 
d)  Somnolence may be more prevalent during initial ziprasidone hydrochloride dose-titrations and is 
dose-dependent. During short-term clinical trials, 0.3% discontinued therapy due to somnolence (Prod 
Info GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.9.A.13   Tardive dyskinesia 

a)  The use of antipsychotic drugs, such as ziprasidone hydrochloride, is a risk factor for the 
development of tardive dyskinesia. The risk of developing the syndrome increases with duration of 
treatment and total cumulative dose. The incidence of the syndrome appears to be highest among the 
elderly, particularly women. However, any patient may be at risk to develop the syndrome, even after a 
comparatively brief treatment period at a low dose (Prod Info GEODON(R) oral capsules, IM injection, 
2008a). 
b)  Tardive dyskinesia developed in a 70-year-old woman nine weeks following the initiation of 
ziprasidone therapy (100 milligrams/day) for the treatment of major depression with mood-congruent 
psychotic features. Symptoms included repetitive, involuntary jaw and toe movements (Keck et al, 
2004). 

 
3.3.9.B   Ziprasidone Mesylate 

Akathisia 

Asthenia 

Disturbance in speech 

Dizziness 

Dystonia 

Extrapyramidal disease 

Headache 

Insomnia 

Paresthesia 

Seizure 

Somnolence 

Tardive dyskinesia 

 
3.3.9.B.1   Akathisia 

a)  Incidence: up to 2%(Prod Info GEODON(R) oral capsules, IM injection, 2008a) 
b)  Akathisia was reported in up to 2% of patients during short-term fixed-dose intramuscular trials of 
ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.9.B.2   Asthenia 

a)  Incidence: up to 2%(Prod Info GEODON(R) oral capsules, IM injection, 2008a) 
b)  Asthenia was reported in up to 2% of patients during short-term fixed-dose intramuscular trials of 
ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.9.B.3   Disturbance in speech 

a)  Incidence: up to 2%(Prod Info GEODON(R) oral capsules, IM injection, 2008a) 
b)  Speech disorder was reported in up to 2% of patients during short-term fixed-dose intramuscular 
trials of ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.9.B.4   Dizziness 

a)  Incidence: 3% to 10%(Prod Info GEODON(R) oral capsules, IM injection, 2008a) 
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b)  Dizziness was reported in 3% to 10% of patients during short-term fixed-dose intramuscular trials of 
ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.9.B.5   Dystonia 

a)  During the first few days of treatment with an antipsychotic medication, symptoms of dystonia may 
occur in susceptible individuals. Symptoms may include spasm of neck muscles, which may progress to 
tightening of the throat, swallowing difficulty, breathing difficulty, and/or protrusion of the tongue. These 
symptoms can occur at low doses but most often occur (and occur with greater severity) with high 
potency and at higher doses of first generation antipsychotic medications. Males and younger age 
groups appear to be at greater risk for developing acute dystonia (Prod Info GEODON(R) oral capsules, 
IM injection, 2008a). 

 
3.3.9.B.6   Extrapyramidal disease 

a)  Incidence: up to 2%(Prod Info GEODON(R) oral capsules, IM injection, 2008a) 
b)  Extrapyramidal syndrome was reported in up to 2% of patients during short-term fixed-dose 
intramuscular trials of ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 
See Drug Consult reference: NEUROLEPTIC-INDUCED EXTRAPYRAMIDAL REACTIONS 

 
3.3.9.B.7   Headache 

a)  Incidence: 3% to 13%(Prod Info GEODON(R) oral capsules, IM injection, 2008a) 
b)  Headache was reported in 3% to 13% of patients during short-term fixed-dose intramuscular trials of 
ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.9.B.8   Insomnia 

a)  Incidence: up to 3%(Prod Info GEODON(R) oral capsules, IM injection, 2008a) 
b)  Insomnia was reported in up to 3% of patients during short-term fixed-dose intramuscular trials of 
ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 
c)  Although no causal relationship has been established, postmarketing reports of insomnia with 
ziprasidone use have been observed (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.9.B.9   Paresthesia 

a)  Incidence: up to 2%(Prod Info GEODON(R) oral capsules, IM injection, 2008a) 
b)  Paresthesia was reported in up to 2% of patients during short-term fixed-dose intramuscular trials of 
ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.9.B.10   Seizure 

a)  Incidence: 0.4%(Prod Info GEODON(R) oral capsules, IM injection, 2008a) 
b)  Seizures were reported in 0.4% of ziprasidone mesylate-treated patients during clinical trials, 
although confounding factors may have contributed to the occurrence in many of these cases (Prod Info 
GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.9.B.11   Somnolence 

a)  Incidence: 8% to 20%(Prod Info GEODON(R) oral capsules, IM injection, 2008a) 
b)  Somnolence was reported in 8% to 20% of patients during short-term fixed-dose intramuscular trials 
of ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.9.B.12   Tardive dyskinesia 

a)  The use of antipsychotic drugs, such as ziprasidone mesylate, is a risk factor for the development of 
tardive dyskinesia. The risk of developing the syndrome increases with duration of treatment and total 
cumulative dose. The incidence of the syndrome appears to be highest among the elderly, particularly 
women. However, any patient may be at risk to develop the syndrome, even after a comparatively brief 
treatment period at a low dose (Prod Info GEODON(R) oral capsules, IM injection, 2008a). 

 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Ziprasidone Hydrochloride 

Abnormal vision 

Oculogyric crisis 

 
3.3.10.A.1   Abnormal vision 

a)  Incidence: bipolar mania, 6%; schizophrenia, 3%(Prod Info GEODON(R) oral capsules, IM injection, 
2007) 
b)  The incidence of abnormal vision reported in short-term trials of patients with bipolar mania was 6% 
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for ziprasidone hydrochloride-treated subjects (n=279) versus 3% for placebo-treated patients (n=136) 
(Prod Info GEODON(R) oral capsules, IM injection, 2007). 
c)  In short-term trials, the incidence of abnormal vision was 3% among ziprasidone hydrochloride-
treated schizophrenia subjects (n=702) versus 2% for placebo-treated subjects (n=273) (Prod Info 
GEODON(R) oral capsules, IM injection, 2007). 
d)  An analysis of four short-term, fixed-dose, placebo-controlled studies of patients with schizophrenia 
revealed a dependent relationship between the development of abnormal vision and the dose of 
ziprasidone hydrochloride (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.10.A.2   Oculogyric crisis 

a)  Oculogyric crisis developed in an 11-year-old boy after receiving ziprasidone 20 milligrams (mg) 
twice daily for the treatment of pervasive developmental disorder and psychotic symptoms. Six weeks 
following initiation of ziprasidone therapy, the child had a sudden onset of dystonic upward deviation of 
the eyes. Ziprasidone was discontinued and the patient was treated with oral diphenhydramine 50 mg 
every 4 hours. Symptoms subsided within 30 minutes of the first dose and completely resolved within 
24 hours (Ramos et al, 2003). 

 
3.3.12   Psychiatric Effects 

Ziprasidone Hydrochloride 

Ziprasidone Mesylate 

 
3.3.12.A   Ziprasidone Hydrochloride 

At risk for suicide 

Mania 

 
3.3.12.A.1   At risk for suicide 

a)  Because an attempt at suicide is inherently possible in patients with a psychotic illness or bipolar 
disorder, high-risk patients on drug therapy should receive close supervision. Also, in order to reduce 
the risk of overdose, ziprasidone prescriptions should be written for the smallest quantity of capsules 
consistent with good patient management (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.12.A.2   Mania 

a)  Summary 
1)  There have been several case reports of mania/hypomania associated ziprasidone use, 
including reports during postmarketing use (Prod Info GEODON(R) oral capsules, IM injection, 
2007; Brieger, 2004; Baldassano et al, 2003). 

b)  Hypomania developed in a 40-year-old man on two occasions following the initiation and reinitiation 
of ziprasidone therapy for the treatment bipolar schizoaffective disorder. Hypomania developed eight 
days after ziprasidone (100 milligrams (mg)/day) was initiated with ongoing venlafaxine (150 mg/day) 
and valproate (1200 mg/day) therapy. Symptoms included decreased need for sleep, recklessness, 
talkativeness, high self-esteem and racing thoughts. Ziprasidone was stopped on day 10 after a 
worsening of symptoms. However, 6 weeks later, the patient was restarted on ziprasidone treatment 
(120 mg/day) and again developed a hypomanic episode after eight days of treatment. A dysphoric 
mood rather than euphoric mood marked this episode and ziprasidone was again discontinued. 
Symptoms of hypomania resolved within 24 hours on both occasions (Brieger, 2004). 
c)  Four cases of mania related to the initiation of ziprasidone administration have been reported in 
bipolar patients. Three of the cases occurred in males 25, 26 and 45 years of age and the other case 
occurred in a 29-year-old female. In each case the patients were receiving multiple psychotropic 
medications prior to ziprasidone administration. Each patient received an initial ziprasidone dose of 20 
milligrams (mg) twice a day. Manic symptoms occurred within 3 to 7 days in each of the male patients at 
this dosage. With the woman patient, ziprasidone dosage was increased to 100 mg/day over a period of 
5 days and on the fifth day of treatment she developed manic symptoms. Within 3 to 7 days of dosage 
reduction or discontinuation of ziprasidone, all of the patient's manic symptoms improved. The authors 
speculated that ziprasidone's potent inhibition of noradrenergic and serotonergic reuptake sites may 
play a role in the observed switch from bipolar depression to mania (Baldassano et al, 2003). 

 
3.3.12.B   Ziprasidone Mesylate 

Agitation 
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At risk for suicide 

Personality disorder 

 
3.3.12.B.1   Agitation 

a)  Incidence: up to 2%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Agitation was reported in up to 2% of patients during short-term fixed-dose intramuscular trials of 
ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.12.B.2   At risk for suicide 

a)  Because an attempt at suicide is inherently possible in patients with a psychotic illness or bipolar 
disorder, high-risk patients on drug therapy should receive close supervision (Prod Info GEODON(R) 
oral capsules, IM injection, 2007). 

 
3.3.12.B.3   Personality disorder 

a)  Incidence: up to 2%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Personality disorder was reported in up to 2% of patients during short-term fixed-dose intramuscular 
trials of ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.14   Reproductive Effects 

Ziprasidone Hydrochloride 

Ziprasidone Mesylate 

 
3.3.14.A   Ziprasidone Hydrochloride 

 
3.3.14.A.1   Priapism 

a)  Incidence: rare(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Although no causal relationship has been established, rare postmarketing reports of priapism with 
ziprasidone use have been observed and one case was reported during premarketing trials. Surgical 
intervention may be required in severe cases (Prod Info GEODON(R) oral capsules, IM injection, 2007). 
c)  An African American male developed priapism on two occasions after receiving risperidone and 
again after receiving ziprasidone for the treatment of schizophrenia. Following risperidone treatment (4 
milligrams (mg) twice daily) the man developed an erection lasting 13 hours, which resolved upon 
irrigation of the corpora with phenylephrine 200 micrograms. Following discontinuation of risperidone, 
the patient developed another unwanted erection after an increase in his ziprasidone dose from 20 mg 
twice daily to 40 mg twice daily. This erection lasted 2 hours and resolved upon urination. He 
experienced several more unwanted erections until the ziprasidone was discontinued and the priapism 
quickly resolved (Reeves et al, 2002). 

 
3.3.14.B   Ziprasidone Mesylate 

Dysmenorrhea 

Priapism 

 
3.3.14.B.1   Dysmenorrhea 

a)  Incidence: up to 2%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Dysmenorrhea was reported in up to 2% of patients during short-term fixed-dose intramuscular trials 
of ziprasidone mesylate (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.14.B.2   Priapism 

a)  Incidence: up to 1%(Prod Info GEODON(R) oral capsules, IM injection, 2007) 
b)  Priapism, reported in up to 1% of patients during short-term fixed-dose intramuscular trials of 
ziprasidone mesylate, has also been observed during postmarketing use. Surgical intervention may be 
required in severe cases (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.15   Respiratory Effects 

 
3.3.15.A   Ziprasidone Hydrochloride 
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Cough 

Dyspnea 

Respiratory tract infection 

Rhinitis 

 
3.3.15.A.1   Cough 

a)  Incidence: bipolar mania, not reported; schizophrenia, 3%(Prod Info GEODON(R) oral capsules, IM 
injection, 2007) 
b)  In short-term trials, the incidence of cough was 3% among ziprasidone hydrochloride-treated 
schizophrenia subjects (n=702) versus 1% for placebo-treated subjects (n=273) (Prod Info GEODON(R) 
oral capsules, IM injection, 2007). 

 
3.3.15.A.2   Dyspnea 

a)  Incidence: bipolar mania, 2%; schizophrenia, frequent(Prod Info GEODON(R) oral capsules, IM 
injection, 2007) 
b)  The incidence of dyspnea reported in short-term trials of patients with bipolar mania was 2% for 
ziprasidone hydrochloride-treated subjects (n=279) versus 1% for placebo-treated patients (n=136) 
(Prod Info GEODON(R) oral capsules, IM injection, 2007). 
c)  Dyspnea was frequently observed during premarketing schizophrenia clinical trials at multiple doses 
greater than 4 milligrams/day (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.15.A.3   Respiratory tract infection 

a)  Incidence: bipolar mania, not reported; schizophrenia, 8%(Prod Info GEODON(R) oral capsules, IM 
injection, 2007) 
b)  In short-term trials, the incidence of respiratory tract infection was 8% among ziprasidone 
hydrochloride-treated schizophrenia subjects (n=702) versus 3% for placebo-treated subjects (n=273) 
(Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.15.A.4   Rhinitis 

a)  Incidence: bipolar mania, not reported; schizophrenia, 4%(Prod Info GEODON(R) oral capsules, IM 
injection, 2007) 
b)  In short-term trials, the incidence of rhinitis was 4% among ziprasidone hydrochloride-treated 
schizophrenia subjects (n=702) versus 2% for placebo-treated subjects (n=273) (Prod Info GEODON(R) 
oral capsules, IM injection, 2007). 
c)  An analysis of four short-term, fixed-dose, placebo-controlled studies of patients with schizophrenia 
revealed a dependent relationship between the development of rhinitis and the dose of ziprasidone 
hydrochloride (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.16   Other 

Ziprasidone Hydrochloride 

Ziprasidone Mesylate 

 
3.3.16.A   Ziprasidone Hydrochloride 

Accidental injury 

Death 

 
3.3.16.A.1   Accidental injury 

a)  Incidence: bipolar mania and schizophrenia, 4%(Prod Info GEODON(R) oral capsules, IM injection, 
2007) 
b)  The incidence of accidental injuries reported in short-term trials of patients with bipolar mania was 
4% for ziprasidone hydrochloride-treated subjects (n=279) versus 1% for placebo-treated patients 
(n=136) (Prod Info GEODON(R) oral capsules, IM injection, 2007). 
c)  In short-term trials, the incidence of accidental injuries was 4% among ziprasidone hydrochloride-
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treated schizophrenia subjects (n=702) versus 2% for placebo-treated subjects (n=273) (Prod Info 
GEODON(R) oral capsules, IM injection, 2007). 

 
3.3.16.A.2   Death 

a)  Results of a population-based, retrospective cohort study demonstrated that the use of conventional 
antipsychotics was associated with an even greater risk for death than atypical antipsychotics when 
administered to elderly patients (aged 66 years and older) with dementia. Atypical versus no 
antipsychotic use and conventional versus atypical antipsychotic use pair-wise comparisons were 
made. A total of 27,259 matched pairs were identified and the dementia cohort was stratified based on 
place of residence (community versus long-term care facilities). In order to adjust for difference in 
baseline health status, propensity score matching was used. The primary outcome of the study was all-
cause mortality. The risk for death was evaluated at 30, 60, 120, and 180 days after the antipsychotic 
medications were initially dispensed. There was a statistically significant increase in the risk for death at 
30 days associated with new use of atypical antipsychotic medications compared with nonuse in both 
the community-dwelling cohort (adjusted hazard ratio (HR), 1.31 (95% confidence interval (CI), 1.02 to 
1.70); absolute risk difference, 0.2 percentage point) and long-term care cohort (adjusted HR, 1.55 
(95% CI, 1.15 to 2.07); absolute risk difference, 1.2 percentage points). For both cohorts, the risk 
associated with atypical antipsychotics appeared to persist to 180 days. The risk for death associated 
with conventional antipsychotics was even greater than the risk identified with atypical antipsychotics. At 
30 days, the adjusted HR for the community-dwelling cohort was 1.55 (95% CI, 1.19 to 2.02) and 1.26 
(95% CI, 1.04 to 1.53) for the long-term care cohort (adjusted risk difference for both was 1.1 
percentage points). The risk appeared to persist to 180 days for both groups. Some important 
limitations to the study include unknown or unmeasured confounders may influence the results and 
cause of death could not be examined (Gill et al, 2007). 
b)  Results of a population-based, retrospective cohort study demonstrated comparable to possibly 
greater risk of death associated with the use of conventional antipsychotic medications in the elderly 
(aged 65 years and older) compared with atypical antipsychotic medications. The analysis excluded 
patients with cancer and included only new users of antipsychotic medications. The primary study 
outcome was 180-day all-cause mortality. A set of potential confounders was measured based on 
healthcare utilization data within 6 months before the initiation of antipsychotic medications. Of the 
37,241 elderly patients identified, 12,882 and 24,359 received conventional and atypical antipsychotic 
medications, respectively. The risk of death in the conventional drug group within the first 180 days was 
14.1% compared with 9.6% in the atypical drug group (unadjusted mortality ratio, 1.47; 95% confidence 
interval (CI), 1.39 to 1.56). In the multi-variable analysis which controlled for potential confounders, the 
adjusted mortality ratio for the risk of death within 180 days for conventional versus atypical drug 
therapy was 1.32 (95% CI, 1.23 to 1.42). When the most frequently prescribed conventional 
antipsychotic drugs were compared with risperidone, the mortality ratio associated with haloperidol was 
2.14 (95% CI, 1.86 to 2.45) and loxapine was 1.29 (95% CI, 1.19 to 1.40), while there was no difference 
associated with olanzapine. The increased mortality risk for conventional versus atypical drug therapy 
was greatest when doses higher (above median) doses were used (mortality ratio 1.67; 95% CI, 1.5 to 
1.86) and also during the first 40 days of therapy (mortality ratio 1.6; 95% CI, 1.42 to 1.8). Confirmatory 
analyses consisting of multi-variable Cox regression, propensity score, and instrumental variable 
estimation confirmed the results of the study (Schneeweiss et al, 2007). 
c)  The results of a retrospective cohort study indicate that conventional antipsychotic agents are at 
least as likely as atypical antipsychotic agents to increase the risk of death among elderly patients 65 
years of age or older. The study included 9,142 new users of conventional agents (mean age, 83.2 
years) and 13,748 new users of atypical agents (mean age, 83.5 years). A higher adjusted relative risk 
of death was associated with the use of conventional antipsychotics as compared with atypical 
antipsychotics at all time points studied after beginning therapy (within 180 days: RR, 1.37; 95% 
CI=1.27 to 1.49; less than 40 days: RR, 1.56; 95% CI=1.37 to 1.78; 40 to 79 days: RR, 1.37; 95% 
CI=1.19 to 1.59; 80 to 180 days: RR, 1.27; 95% CI=1.14 to 1.41). In addition, the adjusted risks of death 
observed in patients with dementia (RR, 1.29; 95% CI=1.15 to 1.45), without dementia (RR, 1.45; 95% 
CI=1.30 to 1.63), in a nursing home (RR, 1.26; 95% CI=1.08 to 1.47), or not in a nursing home (RR, 
1.42; 95% CI=1.29 to 1.56) were also higher with the use of conventional antipsychotic therapy as 
compared with atypical antipsychotic use. This risk appeared to be dose-related and was greater with 
the use of higher dose (ie, greater than the median) conventional antipsychotics (RR, 1.73; 95% 
CI=1.57 to 1.90). Additional studies which specifically investigate the optimum care of elderly patients 
requiring antipsychotic therapy are needed so that appropriate guidance regarding therapeutic 
intervention can be provided (Wang et al, 2005). 

 
3.3.16.B   Ziprasidone Mesylate 

 
3.3.16.B.1   Death 

a)  Results of a population-based, retrospective cohort study demonstrated that the use of conventional 
antipsychotics was associated with an even greater risk for death than atypical antipsychotics when 
administered to elderly patients (aged 66 years and older) with dementia. Atypical versus no 
antipsychotic use and conventional versus atypical antipsychotic use pair-wise comparisons were 
made. A total of 27,259 matched pairs were identified and the dementia cohort was stratified based on 
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place of residence (community versus long-term care facilities). In order to adjust for difference in 
baseline health status, propensity score matching was used. The primary outcome of the study was all-
cause mortality. The risk for death was evaluated at 30, 60, 120, and 180 days after the antipsychotic 
medications were initially dispensed. There was a statistically significant increase in the risk for death at 
30 days associated with new use of atypical antipsychotic medications compared with nonuse in both 
the community-dwelling cohort (adjusted hazard ratio (HR), 1.31 (95% confidence interval (CI), 1.02 to 
1.70); absolute risk difference, 0.2 percentage point) and long-term care cohort (adjusted HR, 1.55 
(95% CI, 1.15 to 2.07); absolute risk difference, 1.2 percentage points). For both cohorts, the risk 
associated with atypical antipsychotics appeared to persist to 180 days. The risk for death associated 
with conventional antipsychotics was even greater than the risk identified with atypical antipsychotics. At 
30 days, the adjusted HR for the community-dwelling cohort was 1.55 (95% CI, 1.19 to 2.02) and 1.26 
(95% CI, 1.04 to 1.53) for the long-term care cohort (adjusted risk difference for both was 1.1 
percentage points). The risk appeared to persist to 180 days for both groups. Some important 
limitations to the study include unknown or unmeasured confounders may influence the results and 
cause of death could not be examined (Gill et al, 2007). 
b)  Results of a population-based, retrospective cohort study demonstrated comparable to possibly 
greater risk of death associated with the use of conventional antipsychotic medications in the elderly 
(aged 65 years and older) compared with atypical antipsychotic medications. The analysis excluded 
patients with cancer and included only new users of antipsychotic medications. The primary study 
outcome was 180-day all-cause mortality. A set of potential confounders was measured based on 
healthcare utilization data within 6 months before the initiation of antipsychotic medications. Of the 
37,241 elderly patients identified, 12,882 and 24,359 received conventional and atypical antipsychotic 
medications, respectively. The risk of death in the conventional drug group within the first 180 days was 
14.1% compared with 9.6% in the atypical drug group (unadjusted mortality ratio, 1.47; 95% confidence 
interval (CI), 1.39 to 1.56). In the multi-variable analysis which controlled for potential confounders, the 
adjusted mortality ratio for the risk of death within 180 days for conventional versus atypical drug 
therapy was 1.32 (95% CI, 1.23 to 1.42). When the most frequently prescribed conventional 
antipsychotic drugs were compared with risperidone, the mortality ratio associated with haloperidol was 
2.14 (95% CI, 1.86 to 2.45) and loxapine was 1.29 (95% CI, 1.19 to 1.40), while there was no difference 
associated with olanzapine. The increased mortality risk for conventional versus atypical drug therapy 
was greatest when doses higher (above median) doses were used (mortality ratio 1.67; 95% CI, 1.5 to 
1.86) and also during the first 40 days of therapy (mortality ratio 1.6; 95% CI, 1.42 to 1.8). Confirmatory 
analyses consisting of multi-variable Cox regression, propensity score, and instrumental variable 
estimation confirmed the results of the study (Schneeweiss et al, 2007). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info Geodon(R), 2002ad) (All 
Trimesters) 

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) 
and there are no controlled studies in women or studies in women and animals are not available. Drugs 
should be given only if the potential benefit justifies the potential risk to the fetus. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
2)  Crosses Placenta: Unknown 
3)  Clinical Management 

a)  There is insufficient clinical experience with the use of ziprasidone in pregnant patients to confirm its 
safety in that patient population. Until additional data are available, caution should be exercised with the use 
of ziprasidone in pregnancy. Detailed fetal ultrasonography is recommended for monitoring fetal outcome 
following inadvertent exposure (Schaefer, 2001). 

4)  Literature Reports 
a)  No human studies of pregnancy outcomes after exposure to ziprasidone have been published, and there 
are no reports of outcomes after inadvertent exposure during pregnancy. 

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk 
when used during breastfeeding. Weigh the potential benefits of drug treatment against potential risks 
before prescribing this drug during breastfeeding. 

2)  Clinical Management 
a)  It is not known whether ziprasidone or its metabolites are excreted into human breast milk, and the 
potential for adverse effects in the nursing infant from exposure to the drug are unknown. The manufacturer 
recommends that women receiving ziprasidone not breast feed their infants (Prod Info Ziprasidone(R), 
2002). 

3)  Literature Reports 
a)  No reports describing the use of ziprasidone during human lactation or measuring the amount, if any, of 
the drug excreted into milk have been located. 

 
 3.5   Drug Interactions 
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3.5.1   Drug-Drug Combinations 

Acecainide 

Ajmaline 

Ajmaline 

Amiodarone 

Amisulpride 

Amitriptyline 

Amoxapine 

Aprindine 

Arsenic Trioxide 

Arsenic Trioxide 

Astemizole 

Azimilide 

Bepridil 

Bretylium 

Carbamazepine 

Chloral Hydrate 

Chloroquine 

Chlorpromazine 

Chlorpromazine 

Cisapride 

Clarithromycin 

Desipramine 

Disopyramide 

Disopyramide 

Dofetilide 

Dolasetron 

Doxepin 
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Droperidol 

Enflurane 

Erythromycin 

Flecainide 

Fluconazole 

Fluoxetine 

Foscarnet 

Gatifloxacin 

Gemifloxacin 

Halofantrine 

Haloperidol 

Halothane 

Hydroquinidine 

Hydroquinidine 

Ibutilide 

Iloperidone 

Imipramine 

Isoflurane 

Isradipine 

Lapatinib 

Levofloxacin 

Levomethadyl 

Lidoflazine 

Lorcainide 

Lumefantrine 

Mefloquine 

Mesoridazine 

Mesoridazine 
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Methadone 

Moxifloxacin 

Nilotinib 

Nortriptyline 

Octreotide 

Pentamidine 

Pimozide 

Pirmenol 

Pirmenol 

Prajmaline 

Prajmaline 

Probucol 

Procainamide 

Procainamide 

Prochlorperazine 

Prochlorperazine 

Propafenone 

Protriptyline 

Quinidine 

Ranolazine 

Sematilide 

Sertindole 

Sotalol 

Sparfloxacin 

Spiramycin 

Sultopride 

Sunitinib 

Tacrolimus 
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Tedisamil 

Telithromycin 

Terfenadine 

Tetrabenazine 

Tetrabenazine 

Thioridazine 

Trifluoperazine 

Trifluoperazine 

Trimipramine 

Vasopressin 

Zolmitriptan 

Zotepine 

 
3.5.1.A   Acecainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: The manufacturer of ziprasidone states that concomitant use of ziprasidone and Class III 
antiarrhythmic agents is contraindicated (Prod Info Geodon(TM), 2002m). Bretylium should not be used with 
other drugs known to prolong the QTc interval , including ziprasidone (Yamreudeewong et al, 2003a). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and Class III antiarrhythmic agents is 
contraindicated. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as ziprasidone, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated (Yamreudeewong et al, 2003).  

 
3.5.1.B   Ajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of 
ziprasidone warns against its administration with other drugs which are also known to prolong the QTc 
interval, including Class IA antiarrhythmic agents (Prod Info Geodon(R), 2002j). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and ziprasidone is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.C   Ajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999e; O'Brien et al, 1999d; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001i; Duenas-Laita et al, 1999f; Agelink et 
al, 2001d; Lande et al, 1992f; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetman, 
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2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase the risk of 
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended 
(Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) 
oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 
mg of quinidine bisulfate. The study demonstrated significant increases in the plasma concentrations of 
haloperidol when given concurrently with quinidine versus haloperidol treatment alone. The mean area 
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 
ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1.9 
ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration 
(Tmax) were not significantly changed, thereby suggesting to the authors that a tissue binding 
mechanism is more likely responsible for the plasma level changes than an elimination alteration 
(Young et al, 1993). 

 
3.5.1.D   Amiodarone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: The manufacturer of ziprasidone states that concomitant use of ziprasidone and Class III 
antiarrhythmic agents is contraindicated (Prod Info Geodon(TM), 2002m). Bretylium should not be used with 
other drugs known to prolong the QTc interval , including ziprasidone (Yamreudeewong et al, 2003a). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and Class III antiarrhythmic agents is 
contraindicated. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as ziprasidone, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated (Yamreudeewong et al, 2003).  

 
3.5.1.E   Amisulpride 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Coadministration of ziprasidone with other drugs that potentially prolong the QTc interval, 
such as amisulpride, is contraindicated (Prod Info Solian(R), 1999d; Prod Info Geodon(R), 2002t). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with agents that prolong the QT 
interval, such as amisulpride, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Ziprasidone prolongs the QTc in some patients in a dose-related manner. It is not yet known whether 
ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams) (Prod Info Geodon(R), 2002s).  

 
3.5.1.F   Amitriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Ziprasidone use is associated with dose-related prolongation of the QTc interval. Even though 
no formal drug interaction studies have been done, it is recommended that concurrent use with other agents 
that may prolong QTc interval be avoided (Prod Info GEODON(R) oral capsules, IM injection, 2007; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
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5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive QTc interval prolongation, avoid the concurrent 
administration of ziprasidone and agents that can prolong the QTc interval (Prod Info GEODON(R) oral 
capsules, IM injection, 2007). 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.G   Amoxapine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Ziprasidone use is associated with dose-related prolongation of the QTc interval. Even though 
no formal drug interaction studies have been done, it is recommended that concurrent use with other agents 
that may prolong QTc interval be avoided (Prod Info GEODON(R) oral capsules, IM injection, 2007; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive QTc interval prolongation, avoid the concurrent 
administration of ziprasidone and agents that can prolong the QTc interval (Prod Info GEODON(R) oral 
capsules, IM injection, 2007). 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.H   Aprindine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
I antiarrhythmics and other drugs known to prolong the QTc interval, such as ziprasidone is contraindicated 
(Prod Info Geodon(TM), 2002j; Prod Info Tambocor(R) flecainide acetate, 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and Class I antiarrhythmic agents is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.I   Arsenic Trioxide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs, such as arsenic trioxide, which are also known to prolong the QTc interval 
(Prod Info Geodon(R), 2002i; Prod Info Trisenox(R), 2000). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as arsenic trioxide, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias (Anon, 2000). QT prolongation is dose-related. It is not yet known whether 
ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams). Baseline QTc interval increased 9 to 14 msec more with 
ziprasidone than with risperidone, olanzapine, quetiapine, and haloperidol, but QTc interval was 14 
msec less than that observed with thioridazine (Prod Info Geodon(R), 2002h).  
b)  QT/QTc prolongation should be expected during treatment with arsenic trioxide and torsade de 
pointes as well as complete heart block has been reported. Over 460 ECG tracings from 40 patients 
with refractory or relapsed APL treated with arsenic trioxide were evaluated for QTc prolongation. 
Sixteen of 40 patients (40%) had at least one ECG tracing with a QTc interval greater than 500 msec. 
Prolongation of the QTc was observed between 1 and 5 weeks after arsenic trioxide infusion, and then 
returned towards baseline by the end of 8 weeks after arsenic trioxide infusion. In these ECG 
evaluations, women did not experience more pronounced QT prolongation than men, and there was no 
correlation with age (Prod Info Trisenox(R), 2001).  

 
3.5.1.J   Arsenic Trioxide 

1)  Interaction Effect: prolongation of the QTc interval and/or torsades de pointes 
2)  Summary: Arsenic trioxide can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes and should not be administered with other drugs 
that may prolong the QT interval (Prod Info Trisenox(R), 2001b). Several antipsychotic agents have 
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demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999a), haloperidol (O'Brien et al, 
1999a), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-
Laita et al, 1999c), sertindole (Agelink et al, 2001b), quetiapine (Owens, 2001d), sultopride (Lande et al, 
1992c), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral capsule, 2005), and zotepine 
(Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of arsenic trioxide and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive effects on QTc prolongation 
8)  Literature Reports 

a)  QT/QTc prolongation should be expected during treatment with arsenic trioxide and torsade de 
pointes as well as complete heart block has been reported. Over 460 ECG tracings from 40 patients 
with refractory or relapsed APL treated with arsenic trioxide were evaluated for QTc prolongation. 
Sixteen of 40 patients (40%) had at least one ECG tracing with a QTc interval greater than 500 msec. 
Prolongation of the QTc was observed between 1 and 5 weeks after arsenic trioxide infusion, and then 
returned towards baseline by the end of 8 weeks after arsenic trioxide infusion. In these ECG 
evaluations, women did not experience more pronounced QT prolongation than men, and there was no 
correlation with age (Prod Info Trisenox(R), 2001a).  

 
3.5.1.K   Astemizole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of 
ziprasidone warns against its administration with other drugs which are also known to prolong the QTc 
interval, including astemizole (Prod Info Geodon(TM), 2002z). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and astemizole is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.L   Azimilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: The manufacturer of ziprasidone states that concomitant use of ziprasidone and Class III 
antiarrhythmic agents is contraindicated (Prod Info Geodon(TM), 2002m). Bretylium should not be used with 
other drugs known to prolong the QTc interval , including ziprasidone (Yamreudeewong et al, 2003a). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and Class III antiarrhythmic agents is 
contraindicated. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as ziprasidone, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated (Yamreudeewong et al, 2003).  

 
3.5.1.M   Bepridil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be anticipated 
if administered with other agents which lengthen the QT interval (Prod Info Geodon(TM), 2002d; Agelink et 
al, 2001; Owens, 2001a; Prod Info Orap(R), 1999c; Prod Info Haldol(R), 1998). In U.S. clinical trials, bepridil 
increased QT and QTc intervals which was associated with torsades de pointes in approximately 1% of 
patients. Other drugs that increase the QT interval may exaggerate the prolongation of the QT interval 
observed with bepridil (Prod Info Vascor(R), 1997). Pimozide is contraindicated in patients taking other 
drugs which may prolong the QT interval (Prod Info Orap(R), 1999c). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of antipsychotics and agents that prolong the QT 
interval, such as bepridil, is contraindicated. In particular, pimozide is contraindicated in individuals with 
congenital QT syndrome, patients with a history of cardiac arrhythmias, or patients taking other drugs which 
may prolong the QT interval. 
7)  Probable Mechanism: additive effects on QT prolongation 
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8)  Literature Reports 
a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999b).  
b)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking 
risperidone therapeutically (Duenas-Laita et al, 1999a; Ravin & Levenson, 1997a).  

 
3.5.1.N   Bretylium 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: The manufacturer of ziprasidone states that concomitant use of ziprasidone and Class III 
antiarrhythmic agents is contraindicated (Prod Info Geodon(TM), 2002m). Bretylium should not be used with 
other drugs known to prolong the QTc interval , including ziprasidone (Yamreudeewong et al, 2003a). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and Class III antiarrhythmic agents is 
contraindicated. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as ziprasidone, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated (Yamreudeewong et al, 2003).  

 
3.5.1.O   Carbamazepine 

1)  Interaction Effect: decreased ziprasidone plasma concentrations 
2)  Summary: Ziprasidone is metabolized primarily by CYP3A4. The concomitant use of carbamazepine (a 
CYP3A4 inducer) 200 mg twice daily for 21 days decreased the ziprasidone AUC by approximately 35%. 
Therefore, caution should be used when carbamazepine and ziprasidone are coadministered due to the 
potential for reduced ziprasidone plasma concentrations (Prod Info GEODON(R) oral capsules, IM injection, 
2008). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when prescribing carbamazepine to a patient who takes ziprasidone. 
Concomitant use of carbamazepine and ziprasidone has resulted in decreased ziprasidone plasma 
concentrations (Prod Info GEODON(R) oral capsules, IM injection, 2008). 
7)  Probable Mechanism: induction of CYP3A4-mediated ziprasidone metabolism by carbamazepine 

 
3.5.1.P   Chloral Hydrate 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of 
ziprasidone warns against its administration with other drugs which are also known to prolong the QTc 
interval, including chloral hydrate (Prod Info Geodon(TM), 2002k; Young et al, 1986). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and chloral hydrate is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.Q   Chloroquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of 
ziprasidone warns against its administration with other drugs which are also known to prolong the QTc 
interval, including chloroquine (Prod Info Geodon(TM), 2002l). Chloroquine has been shown to prolong the 
QTc interval at the recommended therapeutic dose (Prod Info Aralen(R), 1999). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and chloroquine is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
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3.5.1.R   Chlorpromazine 
1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on 
the QT interval and is not recommended. Q and T wave distortions have been observed in patients taking 
phenothiazines (Prod Info Compazine(R), 2002; Prod Info Stelazine(R), 2002; Prod Info Thorazine(R), 
2002). Other phenothiazines may have similar effects, though no reports are available. Several antipsychotic 
agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999), haloperidol 
(O'Brien et al, 1999), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), quetiapine 
(Owens, 2001c), risperidone (Duenas-Laita et al, 1999b), sertindole (Agelink et al, 2001a), sultopride (Lande 
et al, 1992), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral capsule, 2005), and zotepine 
(Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
phenothiazines and antipsychotics, is not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.S   Chlorpromazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: The manufacturer of ziprasidone states that concomitant use of ziprasidone and 
phenothiazines is contraindicated (Prod Info Compazine(R), 2002a; Prod Info Geodon(R), 2002w). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and other drugs that may prolong the 
QT interval, such as phenothiazines, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.T   Cisapride 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be anticipated 
if administered with other agents which lengthen the QT interval (Prod Info Geodon(TM), 2002c; Owens, 
2001; Prod Info Orap(R), 1999a). Torsades de pointes and QT prolongation have been reported with 
cisapride (Prod Info Propulsid(R), 2000). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of antipsychotics and agents that prolong the QT 
interval, such as cisapride, is contraindicated. In particular, pimozide is contraindicated in individuals with 
congenital QT syndrome, patients with a history of cardiac arrhythmias, or patients taking other drugs which 
may prolong the QT interval. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  
b)  Fatal QRS prolongation and QTc prolongation have been reported in patients taking risperidone 
(Duenas-Laita et al, 1999; Ravin & Levenson, 1997).  

 
3.5.1.U   Clarithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of 
ziprasidone warns against its administration with other drugs which are also known to prolong the QTc 
interval, including clarithromycin (Prod Info Geodon(TM), 2002s; Prod Info Biaxin(R), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and clarithromycin is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
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3.5.1.V   Desipramine 
1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Ziprasidone use is associated with dose-related prolongation of the QTc interval. Even though 
no formal drug interaction studies have been done, it is recommended that concurrent use with other agents 
that may prolong QTc interval be avoided (Prod Info GEODON(R) oral capsules, IM injection, 2007; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive QTc interval prolongation, avoid the concurrent 
administration of ziprasidone and agents that can prolong the QTc interval (Prod Info GEODON(R) oral 
capsules, IM injection, 2007). 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.W   Disopyramide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of 
ziprasidone warns against its administration with other drugs which are also known to prolong the QTc 
interval, including Class IA antiarrhythmic agents (Prod Info Geodon(R), 2002j). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and ziprasidone is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.X   Disopyramide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999e; O'Brien et al, 1999d; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001i; Duenas-Laita et al, 1999f; Agelink et 
al, 2001d; Lande et al, 1992f; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetman, 
2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase the risk of 
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended 
(Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) 
oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 
mg of quinidine bisulfate. The study demonstrated significant increases in the plasma concentrations of 
haloperidol when given concurrently with quinidine versus haloperidol treatment alone. The mean area 
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 
ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1.9 
ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration 
(Tmax) were not significantly changed, thereby suggesting to the authors that a tissue binding 
mechanism is more likely responsible for the plasma level changes than an elimination alteration 
(Young et al, 1993). 

 
3.5.1.Y   Dofetilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: The manufacturer of ziprasidone states that concomitant use of ziprasidone and Class III 
antiarrhythmic agents is contraindicated (Prod Info Geodon(TM), 2002m). Bretylium should not be used with 
other drugs known to prolong the QTc interval , including ziprasidone (Yamreudeewong et al, 2003a). 
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3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and Class III antiarrhythmic agents is 
contraindicated. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as ziprasidone, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated (Yamreudeewong et al, 2003).  

 
3.5.1.Z   Dolasetron 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval (Prod Info Geodon(R), 
2002f). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as dolasetron, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias (Anon, 2000). QT prolongation is dose-related. It is not yet known whether 
ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams). Baseline QTc interval increased 9 to 14 msec more with 
ziprasidone than with risperidone, olanzapine, quetiapine, and haloperidol, but QTc interval was 14 
msec less than that observed with thioridazine (Prod Info Geodon(R), 2002e).  

 
3.5.1.AA   Doxepin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Ziprasidone use is associated with dose-related prolongation of the QTc interval. Even though 
no formal drug interaction studies have been done, it is recommended that concurrent use with other agents 
that may prolong QTc interval be avoided (Prod Info GEODON(R) oral capsules, IM injection, 2007; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive QTc interval prolongation, avoid the concurrent 
administration of ziprasidone and agents that can prolong the QTc interval (Prod Info GEODON(R) oral 
capsules, IM injection, 2007). 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AB   Droperidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Droperidol has been shown to prolong the QTc interval at the recommended therapeutic dose. 
Even though no formal drug interaction studies have been done, the coadministration of droperidol and other 
drugs known to prolong the QTc interval, including ziprasidone, is contraindicated (Prod Info Inapsine(R), 
2001; Prod Info Geodon(TM), 2002b). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
droperidol and ziprasidone, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias (Anon, 2000). QT prolongation is dose-related. It is not yet known whether 
ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams). Baseline QTc interval increased 9 to 14 msec more with 
ziprasidone than with risperidone, olanzapine, quetiapine, and haloperidol, but QTc interval was 14 
msec less than that observed with thioridazine (Prod Info Geodon(TM), 2002a).  
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3.5.1.AC   Enflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which may also prolong the QTc interval, including enflurane (Prod Info 
Geodon(R), 2002o; Owens, 2001f). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as enflurane, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias ((Anon, 2000)). QT prolongation is dose-related. It is not yet known 
whether ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams). Baseline QTc interval increased 9 to 14 msec more with 
ziprasidone than with risperidone, olanzapine, quetiapine, and haloperidol, but QTc interval was 14 
msec less than that observed with thioridazine (Prod Info Geodon(R), 2002n).  

 
3.5.1.AD   Erythromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval (Prod Info Geodon(TM), 
2002t). Erythromycin significantly increased the mean QTc interval versus baseline in a retrospective study 
of 49 patients (Oberg & Bauman, 1995a). Erythromycin has demonstrated QTc prolongation in combination 
with other drugs that prolong the QT interval (Prod Info PCE(R), 1997). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as erythromycin, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Erythromycin significantly increased the QTc interval compared with baseline in a retrospective 
study of 49 patients. The erythromycin dose was 500 milligrams or 1 gram four times daily, with a mean 
of 15 doses received. Patients (n equal to 9) who received 60 mg/kg/day or more all developed 
increases in QT interval of 15% or greater. For all patients, the mean QTc interval increased from 432 
milliseconds (msec) at baseline to 483 msec (p less than 0.01). In patients with delayed repolarization 
at baseline (n equal to 9), the QTc interval increased from 473 msec to 525 msec (p less than 0.01). In 
patients with heart disease (n equal to 30), all experienced an increase in QTc interval (mean of 15%), 
compared with an increase of 8% in patients without heart disease (p less than 0.05). In 5 patients 
(10%), the QTc interval was severely prolonged. One patient developed torsades de pointes attributed 
to erythromycin. Of 16 patients receiving cotrimoxazole concomitantly, 8 developed QT prolongation of 
15% or greater (Oberg & Bauman, 1995).  

 
3.5.1.AE   Flecainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
I antiarrhythmics and other drugs known to prolong the QTc interval, such as ziprasidone is contraindicated 
(Prod Info Geodon(TM), 2002j; Prod Info Tambocor(R) flecainide acetate, 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and Class I antiarrhythmic agents is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AF   Fluconazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval (Prod Info Geodon(TM), 
2002). Case reports have described QT prolongation and torsades de pointes associated with fluconazole 
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(Khazan & Mathis, 2002; Wassmann et al, 1999). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as fluconazole, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias (Anon, 2000). QT prolongation is dose-related. It is not yet known whether 
ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams). Baseline QTc interval increased 9 to 14 msec more with 
ziprasidone than with risperidone, olanzapine, quetiapine, and haloperidol, but QTc interval was 14 
msec less than that observed with thioridazine (Prod Info Geodon(R), 2002).  

 
3.5.1.AG   Fluoxetine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including fluoxetine (Prod 
Info Geodon(TM), 2002v; Prod Info Prozac(R), 2001). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias (Anon, 2000). QT prolongation is dose-related. It is not yet known whether 
ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams). Baseline QTc interval increased 9 to 14 msec more with 
ziprasidone than with risperidone, olanzapine, quetiapine, and haloperidol, but QTc interval was 14 
msec less than that observed with thioridazine (Prod Info Geodon(R), 2002p).  

 
3.5.1.AH   Foscarnet 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval (Prod Info Geodon(TM), 
2002u; Prod Info Foscavir(R), 2000). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as foscarnet, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AI   Gatifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including gatifloxacin 
(Prod Info Geodon(TM), 2002i). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and gatifloxacin is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AJ   Gemifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although pharmacokinetic studies between ziprasidone and gemifloxacin, which may prolong 
the QT interval, have not been performed, gemifloxacin should not be used in patients receiving ziprasidone 
(Prod Info Factive(R), 2003; Prod Info Geodon(R), 2002a). 
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3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of ziprasidone with a drug that may prolong the QT 
interval, such as gemifloxacin, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AK   Halofantrine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Halofantrine can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes. Because ziprasidone may also prolong the QT 
interval and increase the risk of arrhythmias, the concurrent administration of halofantrine with ziprasidone is 
contraindicated (Prod Info Halfan(R), 1998; Prod Info Geodon(TM), 2002n). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as halofantrine, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AL   Haloperidol 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk, 
2003a; Prod Info Haldol(R), 2001). Coadministration of ziprasidone with drugs that potentially prolong the 
QTc interval, such as haloperidol, is contraindicated (Prod Info Geodon(R), 2002d). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with agents that prolong the QT 
interval, such as haloperidol, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Seven patients developed torsade de pointes after therapeutic use of haloperidol in high doses. 
Three patients developed the dysrhythmia after administration of 211 milligrams (mg) to 825 mg 
haloperidol over 1 to 2 days for agitated delirium. These 3 patients recovered from the initial episodes, 
but 1 patient subsequently died of cardiac arrest upon readministration of haloperidol (Metzger & 
Friedman, 1993; Wilt et al, 1993). Torsades de pointes developed in 8 of 223 critically ill patients in 
intensive care units. Patients who received intravenous haloperidol greater than 35 mg/day or had a 
QTc interval prolongation of greater than 500 milliseconds were at greatest risk (Sharma et al, 1998).  
b)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) 
associated with haloperidol. Hemodynamically significant ventricular tachyarrhythmias, ventricular 
fibrillation, asystole, and death have been reported. The risk of TdP appears to be greater with 
intravenous haloperidol, but has occurred with oral and intramuscular use. The risk increases with 
doses greater than 35 milligrams (mg) over 24 hours, although TdP has been associated with a dose as 
low as 10 mg administered intravenously over 4 hours. To prevent haloperidol-induced TdP, screen 
patients for a history of dilated cardiomyopathy or alcohol abuse, testing for hypothyroidism before 
therapy, obtaining an electrocardiogram at baseline and throughout therapy, and monitoring potassium, 
magnesium, and calcium. In patients with a baseline QTc greater than 450 milliseconds (msec), 
haloperidol should be used cautiously or an alternative agent should be used. Discontinue haloperidol if 
the QTc increases more than 25% from baseline or if flattening of T-waves or development of U-waves 
occurs (Hassaballa & Balk, 2003).  
c)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias ((Anon, 2000)). QT prolongation is dose-related. It is not yet known 
whether ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams). Baseline QTc interval increased 9 to 14 msec more with 
ziprasidone than with risperidone, olanzapine, quetiapine, and haloperidol, but QTc interval was 14 
msec less than that observed with thioridazine (Prod Info Geodon(R), 2002c).  

 
3.5.1.AM   Halothane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which may also prolong the QTc interval, including halothane (Prod Info 
Geodon(R), 2002ac; Owens, 2001j). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
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5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as halothane, is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias ((Anon, 2000)). QT prolongation is dose-related. It is not yet known 
whether ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams). Baseline QTc interval increased 9 to 14 msec more with 
ziprasidone than with risperidone, olanzapine, quetiapine, and haloperidol, but QTc interval was 14 
msec less than that observed with thioridazine (Prod Info Geodon(R), 2002ab).  

 
3.5.1.AN   Hydroquinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of 
ziprasidone warns against its administration with other drugs which are also known to prolong the QTc 
interval, including Class IA antiarrhythmic agents (Prod Info Geodon(R), 2002j). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and ziprasidone is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AO   Hydroquinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999e; O'Brien et al, 1999d; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001i; Duenas-Laita et al, 1999f; Agelink et 
al, 2001d; Lande et al, 1992f; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetman, 
2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase the risk of 
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended 
(Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) 
oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 
mg of quinidine bisulfate. The study demonstrated significant increases in the plasma concentrations of 
haloperidol when given concurrently with quinidine versus haloperidol treatment alone. The mean area 
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 
ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1.9 
ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration 
(Tmax) were not significantly changed, thereby suggesting to the authors that a tissue binding 
mechanism is more likely responsible for the plasma level changes than an elimination alteration 
(Young et al, 1993). 

 
3.5.1.AP   Ibutilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: The manufacturer of ziprasidone states that concomitant use of ziprasidone and Class III 
antiarrhythmic agents is contraindicated (Prod Info Geodon(TM), 2002m). Bretylium should not be used with 
other drugs known to prolong the QTc interval , including ziprasidone (Yamreudeewong et al, 2003a). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
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5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and Class III antiarrhythmic agents is 
contraindicated. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as ziprasidone, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated (Yamreudeewong et al, 2003).  

 
3.5.1.AQ   Iloperidone 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Due to the potential for additive effects on the QT interval and increased risk of torsade de 
pointes, caution should be used when iloperidone and drugs that prolong the QT interval are given 
concomitantly. Consideration should be given to monitoring cardiac function periodically with on-treatment 
ECGs and evaluating electrolyte (ie, magnesium, potassium) levels. Discontinue iloperidone in patients with 
persistent QTc measurements greater than 500 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of iloperidone and drugs that prolong the QT interval may result 
in additive effects on the QT interval and an increased risk of torsade de pointes. Iloperidone should be 
avoided in patients with significant cardiovascular illness, eg, cardiac arrhythmia, QT prolongation, recent 
acute myocardial infarction, and uncompensated heart failure. If concomitant use is necessary, consider 
monitoring cardiac function periodically with on-treatment ECGs and evaluating electrolyte (ie, magnesium, 
potassium) levels. Discontinue iloperidone in patients with persistent QTc measurements greater than 500 
msec(Prod Info FANAPT(TM) oral tablets, 2009). 
7)  Probable Mechanism: additive effects on the QT interval 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) 
oral tablets, 2009). 

 
3.5.1.AR   Imipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Ziprasidone use is associated with dose-related prolongation of the QTc interval. Even though 
no formal drug interaction studies have been done, it is recommended that concurrent use with other agents 
that may prolong QTc interval be avoided (Prod Info GEODON(R) oral capsules, IM injection, 2007; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive QTc interval prolongation, avoid the concurrent 
administration of ziprasidone and agents that can prolong the QTc interval (Prod Info GEODON(R) oral 
capsules, IM injection, 2007). 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AS   Isoflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which may also prolong the QTc interval, including isoflurane (Prod Info 
Geodon(R), 2002v; Owens, 2001h). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as isoflurane, is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias (Anon, 2000). QT prolongation is dose-related. It is not yet known whether 
ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams). Baseline QTc interval increased 9 to 14 msec more with 
ziprasidone than with risperidone, olanzapine, quetiapine, and haloperidol, but QTc interval was 14 
msec less than that observed with thioridazine (Prod Info Geodon(R), 2002u).  
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3.5.1.AT   Isradipine 
1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including isradipine (Prod 
Info Geodon(TM), 2002q; Prod Info DynaCirc(R), 2000). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as isradipine, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias (Anon, 2000). QT prolongation is dose-related. It is not yet known whether 
ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams). Baseline QTc interval increased 9 to 14 msec more with 
ziprasidone than with risperidone, olanzapine, quetiapine, and haloperidol, but QTc interval was 14 
msec less than that observed with thioridazine (Prod Info Geodon(TM), 2002p).  

 
3.5.1.AU   Lapatinib 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Due to the potential for additive effects on the QT interval and increased risk of torsade de 
pointes, caution should be used when lapatinib and drugs that prolong the QT interval are given 
concomitantly. Consideration should be given to monitoring cardiac function periodically with on-treatment 
ECGs and evaluating electrolyte (ie, magnesium, potassium) levels (Prod Info TYKERB oral tablets, 2008). 
Thirteen patients had either QTcF (corrected QT by the Friedericia method) greater than 480 msec or an 
increase in QTcF of greater than 60 msec in an uncontrolled, open-label, dose escalation study in advanced 
cancer patients (n=81) who received lapatinib doses ranging from 175 mg/day to 1800 mg/day, with serial 
ECGs collected on days 1 and 14 (Prod Info TYKERB oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of lapatinib and drugs that prolong the QT interval may result in 
additive effects on the QT interval and an increased risk of torsade de pointes. Therefore, caution should be 
used when these agents are given concomitantly. Consider monitoring cardiac function periodically with on-
treatment ECGs and evaluating electrolyte (ie, magnesium, potassium) levels (Prod Info TYKERB oral 
tablets, 2008). 
7)  Probable Mechanism: additive effects on the QT interval 

 
3.5.1.AV   Levofloxacin 

1)  Interaction Effect: increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Although no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including levofloxacin 
(Prod Info Geodon(R) Capsules & Geodon(R) for Injection, 2004; Prod Info Levaquin, 2004). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and levofloxacin is not 
recommended. 
7)  Probable Mechanism: additive QT prolongation effects 

 
3.5.1.AW   Levomethadyl 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be used with 
levomethadyl. Possible pharmacodynamic interactions can occur between levomethadyl and potentially 
arrhythmogenic agents such as ziprasidone that prolong the QT interval (Prod Info Orlaam(R), 2001). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Levomethadyl is contraindicated in patients being treated with ziprasidone as it 
may precipitate QT prolongation and interact with levomethadyl. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias (Anon, 2000). QT prolongation is dose-related. It is not yet known whether 
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ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams). Baseline QTc interval increased 9 to 14 msec more with 
ziprasidone than with risperidone, olanzapine, quetiapine, and haloperidol, but QTc interval was 14 
msec less than that observed with thioridazine (Prod Info Geodon(R), 2002m).  

 
3.5.1.AX   Lidoflazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Lidoflazine has been shown to prolong the QTc interval at the recommended therapeutic dose 
(Hanley & Hampton, 1983). Even though no formal drug interaction studies have been done, the 
coadministration of ziprasidone and other drugs known to prolong the QTc interval, including lidoflazine, is 
contraindicated (Prod Info Geodon(TM), 2002f). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as lidoflazine, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AY   Lorcainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
I antiarrhythmics and other drugs known to prolong the QTc interval, such as ziprasidone is contraindicated 
(Prod Info Geodon(TM), 2002j; Prod Info Tambocor(R) flecainide acetate, 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and Class I antiarrhythmic agents is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AZ   Lumefantrine 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Due to the potential for additive effects on QT interval prolongation, concomitant use of 
artemether/lumefantrine with drugs that prolong the QT interval should be avoided (Prod Info COARTEM(R) 
oral tablets, 2009). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of artemether/lumefantrine with drugs that prolong the QT 
interval should be avoided due to the potential for additive effects on QT interval prolongation (Prod Info 
COARTEM(R) oral tablets, 2009). 
7)  Probable Mechanism: additive effects on QT interval prolongation 
8)  Literature Reports 

a)  Concurrent administration of a single dose of IV quinine 10 mg/kg with the final dose of a 6-dose 
regimen of artemether/lumfantrine did not alter the systemic exposure to quinine, lumefantrine, or 
dihydroartemisinin (active metabolite of artemether). Although artemether exposure was decreased, it 
was not believed to be clinically significant. The effects on QT prolongation were not reported in this 
study (Prod Info COARTEM(R) oral tablets, 2009). 

 
3.5.1.BA   Mefloquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including mefloquine 
(Prod Info Geodon(TM), 2002o; Davis et al, 1996). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and mefloquine is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BB   Mesoridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of mesoridazine states that concomitant use with 
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other drugs which prolong the QT interval is contraindicated (Prod Info Serentil(R), 2001). Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999c), 
haloperidol (O'Brien et al, 1999c), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), 
quetiapine (Owens, 2001g), risperidone (Duenas-Laita et al, 1999e), sertindole (Agelink et al, 2001c), 
sultopride (Lande et al, 1992e), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral capsule, 
2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
antipsychotics and mesoridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.BC   Mesoridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: The manufacturer of ziprasidone states that concomitant use of ziprasidone and 
phenothiazines is contraindicated (Prod Info Compazine(R), 2002a; Prod Info Geodon(R), 2002w). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and other drugs that may prolong the 
QT interval, such as phenothiazines, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.BD   Methadone 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Cases of QT interval prolongation and serious arrhythmias, including torsade de pointes, have 
been reported with methadone use (Prod Info DOLOPHINE(R) HYDROCHLORIDE oral tablets, 2006). 
Ziprasidone use is associated with dose-related QT interval prolongation. Due to the potential for additive 
effects on QT interval prolongation, concurrent use of methadone and ziprasidone is contraindicated (Prod 
Info GEODON(R) oral capsule, GEODON(R) intramuscular powder for solution, 2005). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of methadone and ziprasidone is contraindicated due to the 
potential for additive effects on QT interval prolongation (Prod Info GEODON(R) oral capsule, GEODON(R) 
intramuscular powder for solution, 2005). 
7)  Probable Mechanism: additive effects on QT interval prolongation 

 
3.5.1.BE   Moxifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including moxifloxacin 
(Prod Info Geodon(TM), 2002g). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and moxifloxacin is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BF   Nilotinib 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Due to the potential for additive effects on the QT interval and increased risk of torsade de 
pointes, concomitant use of nilotinib with drugs that prolong the QT interval should be avoided. However, if 
concomitant use is required, the patient should be closely monitored for prolongation of the QT interval 
(Prod Info TASIGNA(R) oral capsules, 2007). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of nilotinib with drugs that prolong the QT interval should be 
avoided due to the potential for additive effects on the QT interval and increased risk of torsade de pointes. 
However, if concurrent therapy is required, monitor patient closely for prolongation of the QT interval (Prod 
Info TASIGNA(R) oral capsules, 2007). 
7)  Probable Mechanism: additive effects on QT interval prolongation 

 
3.5.1.BG   Nortriptyline 
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1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Ziprasidone use is associated with dose-related prolongation of the QTc interval. Even though 
no formal drug interaction studies have been done, it is recommended that concurrent use with other agents 
that may prolong QTc interval be avoided (Prod Info GEODON(R) oral capsules, IM injection, 2007; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive QTc interval prolongation, avoid the concurrent 
administration of ziprasidone and agents that can prolong the QTc interval (Prod Info GEODON(R) oral 
capsules, IM injection, 2007). 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BH   Octreotide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Octreotide has been shown to prolong the QTc interval at the recommended therapeutic dose 
(Prod Info Sandostatin(R), 1999). Even though no formal drug interaction studies have been done, the 
coadministration of ziprasidone and other drugs known to prolong the QTc interval, including octreotide, is 
contraindicated (Prod Info Geodon(TM) ziprasidone, 2002b). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as octreotide, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BI   Pentamidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: The manufacturer of ziprasidone states that concomitant use of ziprasidone and pentamidine 
is contraindicated (Prod Info Geodon(TM) ziprasidone, 2002). Pentamidine has been shown to prolong the 
QTc interval at the recommended therapeutic dose (Lindsay et al, 1990). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as pentamidine, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BJ   Pimozide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including pimozide (Prod 
Info Geodon(TM), 2002w). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and pimozide is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BK   Pirmenol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of 
ziprasidone warns against its administration with other drugs which are also known to prolong the QTc 
interval, including Class IA antiarrhythmic agents (Prod Info Geodon(R), 2002j). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and ziprasidone is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BL   Pirmenol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
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arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999e; O'Brien et al, 1999d; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001i; Duenas-Laita et al, 1999f; Agelink et 
al, 2001d; Lande et al, 1992f; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetman, 
2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase the risk of 
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended 
(Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) 
oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 
mg of quinidine bisulfate. The study demonstrated significant increases in the plasma concentrations of 
haloperidol when given concurrently with quinidine versus haloperidol treatment alone. The mean area 
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 
ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1.9 
ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration 
(Tmax) were not significantly changed, thereby suggesting to the authors that a tissue binding 
mechanism is more likely responsible for the plasma level changes than an elimination alteration 
(Young et al, 1993). 

 
3.5.1.BM   Prajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of 
ziprasidone warns against its administration with other drugs which are also known to prolong the QTc 
interval, including Class IA antiarrhythmic agents (Prod Info Geodon(R), 2002j). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and ziprasidone is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BN   Prajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999e; O'Brien et al, 1999d; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001i; Duenas-Laita et al, 1999f; Agelink et 
al, 2001d; Lande et al, 1992f; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetman, 
2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase the risk of 
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended 
(Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) 
oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
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c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 
mg of quinidine bisulfate. The study demonstrated significant increases in the plasma concentrations of 
haloperidol when given concurrently with quinidine versus haloperidol treatment alone. The mean area 
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 
ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1.9 
ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration 
(Tmax) were not significantly changed, thereby suggesting to the authors that a tissue binding 
mechanism is more likely responsible for the plasma level changes than an elimination alteration 
(Young et al, 1993). 

 
3.5.1.BO   Probucol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including probucol (Prod 
Info Geodon(TM), 2002y). Probucol has been shown to prolong the QTc interval (Gohn & Simmons, 1992; 
Prod Info Lorelco(R), 1991). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as probucol, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BP   Procainamide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of 
ziprasidone warns against its administration with other drugs which are also known to prolong the QTc 
interval, including Class IA antiarrhythmic agents (Prod Info Geodon(R), 2002j). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and ziprasidone is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BQ   Procainamide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999e; O'Brien et al, 1999d; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001i; Duenas-Laita et al, 1999f; Agelink et 
al, 2001d; Lande et al, 1992f; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetman, 
2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase the risk of 
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended 
(Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) 
oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 
mg of quinidine bisulfate. The study demonstrated significant increases in the plasma concentrations of 
haloperidol when given concurrently with quinidine versus haloperidol treatment alone. The mean area 
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 
ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1.9 
ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration 
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(Tmax) were not significantly changed, thereby suggesting to the authors that a tissue binding 
mechanism is more likely responsible for the plasma level changes than an elimination alteration 
(Young et al, 1993). 

 
3.5.1.BR   Prochlorperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on 
the QT interval and is not recommended. Q and T wave distortions have been observed in patients taking 
phenothiazines (Prod Info Compazine(R), 2002; Prod Info Stelazine(R), 2002; Prod Info Thorazine(R), 
2002). Other phenothiazines may have similar effects, though no reports are available. Several antipsychotic 
agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999), haloperidol 
(O'Brien et al, 1999), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), quetiapine 
(Owens, 2001c), risperidone (Duenas-Laita et al, 1999b), sertindole (Agelink et al, 2001a), sultopride (Lande 
et al, 1992), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral capsule, 2005), and zotepine 
(Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
phenothiazines and antipsychotics, is not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.BS   Prochlorperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: The manufacturer of ziprasidone states that concomitant use of ziprasidone and 
phenothiazines is contraindicated (Prod Info Compazine(R), 2002a; Prod Info Geodon(R), 2002w). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and other drugs that may prolong the 
QT interval, such as phenothiazines, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.BT   Propafenone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
I antiarrhythmics and other drugs known to prolong the QTc interval, such as ziprasidone is contraindicated 
(Prod Info Geodon(TM), 2002j; Prod Info Tambocor(R) flecainide acetate, 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and Class I antiarrhythmic agents is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BU   Protriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Ziprasidone use is associated with dose-related prolongation of the QTc interval. Even though 
no formal drug interaction studies have been done, it is recommended that concurrent use with other agents 
that may prolong QTc interval be avoided (Prod Info GEODON(R) oral capsules, IM injection, 2007; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive QTc interval prolongation, avoid the concurrent 
administration of ziprasidone and agents that can prolong the QTc interval (Prod Info GEODON(R) oral 
capsules, IM injection, 2007). 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BV   Quinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of 
ziprasidone warns against its administration with other drugs which are also known to prolong the QTc 
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interval, including Class IA antiarrhythmic agents (Prod Info Geodon(R), 2002j). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and ziprasidone is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BW   Ranolazine 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Treatment with ranolazine has been associated with QTc prolongation (Prod Info RANEXA(R) 
extended-release oral tablets, 2008). Ziprasidone use is associated with dose-related QT interval 
prolongation (Prod Info GEODON(R) oral capsules, IM injection, 2008). Concurrent use of ranolazine and 
ziprasidone is contraindicated due to the potential for additive effects on QT interval prolongation (Prod Info 
GEODON(R) oral capsules, IM injection, 2008). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of ranolazine and ziprasidone is contraindicated due to the 
potential for additive effects on QT interval prolongation (Prod Info GEODON(R) oral capsules, IM injection, 
2008). 
7)  Probable Mechanism: additive effects on QT interval prolongation 

 
3.5.1.BX   Sematilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: The manufacturer of ziprasidone states that concomitant use of ziprasidone and Class III 
antiarrhythmic agents is contraindicated (Prod Info Geodon(TM), 2002m). Bretylium should not be used with 
other drugs known to prolong the QTc interval , including ziprasidone (Yamreudeewong et al, 2003a). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and Class III antiarrhythmic agents is 
contraindicated. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as ziprasidone, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated (Yamreudeewong et al, 2003).  

 
3.5.1.BY   Sertindole 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval (Brown & Levin, 1998a; 
Prod Info Geodon(R), 2002aa). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with agents that prolong the QT 
interval, such as sertindole is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  The overall incidence of QT interval prolongation with sertindole is estimated at 1.9% to 4%, and the 
potential risk of developing torsades de pointes has been estimated at 0.13% to 0.21% (Brown & Levin, 
1998). Periodic electrocardiographic monitoring is required in the United Kingdom per sertindole's 
official labeling (Cardoni & Myer, 1997).  
b)  Thirty, otherwise healthy, schizophrenic patients participated in an open, dose titration (4 to 16 
mg/day) study to determine the cardiovascular effects of sertindole. At the end of the 3-week study it 
was concluded that resting heart rate and frequency corrected QT times increased in a dose-related 
manner, while there was no change in PQ-conduction times, autonomic parasympathetic tone, or blood 
pressure. Conduction times increased an average 3.5% to 6.5% over the dosing range (Agelink et al, 
2001e).  
c)  Ziprasidone prolongs the QTc in some patients in a dose-related manner. It is not yet known whether 
ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams) (Prod Info Geodon(R), 2002z).  

 
3.5.1.BZ   Sotalol 
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1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: The manufacturer of ziprasidone states that concomitant use of ziprasidone and Class III 
antiarrhythmic agents is contraindicated (Prod Info Geodon(TM), 2002m). Bretylium should not be used with 
other drugs known to prolong the QTc interval , including ziprasidone (Yamreudeewong et al, 2003a). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and Class III antiarrhythmic agents is 
contraindicated. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as ziprasidone, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated (Yamreudeewong et al, 2003).  

 
3.5.1.CA   Sparfloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including sparfloxacin 
(Prod Info Geodon(TM), 2002x). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and sparfloxacin is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.CB   Spiramycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Spiramycin has been shown to prolong the QTc interval at the recommended therapeutic dose 
(Stramba-Badiale et al, 1997). Even though no formal drug interaction studies have been done, the 
coadministration of ziprasidone and other drugs known to prolong the QTc interval, including spiramycin, is 
not recommended (Prod Info Geodon(TM) ziprasidone, 2002a). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as spiramycin, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CC   Sultopride 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval (Lande et al, 1992b; 
Montaz et al, 1992a; Harry, 1997a; Prod Info Geodon(R), 2002l). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that prolong the QT 
interval, such as sultopride, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Sultopride may induce prolongation of the QT interval and ventricular arrhythmias including torsades 
de pointes following therapeutic or toxic doses (Lande et al, 1992a; Montaz et al, 1992; Harry, 1997).  
b)  Ziprasidone prolongs the QTc in some patients in a dose-related manner. It is not yet known 
whether ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams) (Prod Info Geodon(R), 2002k).  

 
3.5.1.CD   Sunitinib 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Sunitinib has been associated with prolongation of the QT interval in a dose dependent 
manner, with torsade de pointes occurring in less than 0.1% patients exposed to sunitinib. Due to the 
potential for additive effects on the QT interval and increased risk for torsade de pointes, caution should be 
used when sunitinib and ziprasidone are given concomitantly. Consideration should be given to monitoring 
cardiac function periodically with on-treatment ECGs and evaluating electrolyte (ie, magnesium, potassium) 
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levels (Prod Info SUTENT(R) oral capsules, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of sunitinib and ziprasidone may result in additive effects on the 
QT interval and an increased risk of torsade de pointes. Therefore, caution should be used when these 
agents are given concomitantly. Consider monitoring cardiac function periodically with on-treatment ECGs 
and evaluating electrolyte (ie, magnesium, potassium) levels (Prod Info SUTENT(R) oral capsules, 2008). 
7)  Probable Mechanism: additive effects on the QT interval 

 
3.5.1.CE   Tacrolimus 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including tacrolimus 
(Prod Info Geodon(TM), 2002r). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and tacrolimus is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.CF   Tedisamil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: The manufacturer of ziprasidone states that concomitant use of ziprasidone and Class III 
antiarrhythmic agents is contraindicated (Prod Info Geodon(TM), 2002m). Bretylium should not be used with 
other drugs known to prolong the QTc interval , including ziprasidone (Yamreudeewong et al, 2003a). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and Class III antiarrhythmic agents is 
contraindicated. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as ziprasidone, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated (Yamreudeewong et al, 2003).  

 
3.5.1.CG   Telithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including telithromycin 
(Prod Info Geodon(TM), 2002h; Owens, 2001b). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as telithromycin, is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias (Anon, 2000). QT prolongation is dose-related. It is not yet known whether 
ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams). Baseline QTc interval increased 9 to 14 msec more with 
ziprasidone than with risperidone, olanzapine, quetiapine, and haloperidol, but QTc interval was 14 
msec less than that observed with thioridazine (Prod Info Geodon(R), 2002g).  

 
3.5.1.CH   Terfenadine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Some antipsychotics have been shown to prolong the QTc interval at the recommended 
therapeutic dose (Prod Info Geodon(TM), 2002aa; Owens, 2001k; Prod Info Orap(R), 1999e). Even though 
no formal drug interaction studies have been done, the coadministration of terfenadine and other drugs 
known to prolong the QTc interval, including antipsychotics, is contraindicated (Anon, 1997). 
3)  Severity: contraindicated 
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4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of terfenadine with any drug that prolongs the QT 
interval, such as antipsychotic agents, is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999d).  

 
3.5.1.CI   Tetrabenazine 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Due to the potential for additive effects on the QT interval and increased risk of torsade de 
pointes, concomitant use of tetrabenazine with drugs that prolong the QT interval should be avoided. 
However, if concomitant use is required, the patient should be closely monitored for prolongation of the QT 
interval (Prod Info XENAZINE(R) oral tablets, 2008). In a randomized, double-blind, placebo controlled 
crossover study of healthy subjects, the effect of a single 25 mg or 50 mg dose of tetrabenazine on the QT 
interval was studied with moxifloxacin as a positive control. The 50 mg dose of tetrabenazine caused an 
approximate 8 millisecond mean increase in QT (Prod Info XENAZINE(R) oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tetrabenazine with drugs that prolong the QT interval should 
be avoided due to the potential for additive effects on the QT interval and increased risk of torsade de 
pointes. However, if concurrent therapy is required, monitor patient closely for prolongation of the QT 
interval (Prod Info XENAZINE(R) oral tablets, 2008). 
7)  Probable Mechanism: additive effects on QT interval prolongation 

 
3.5.1.CJ   Tetrabenazine 

1)  Interaction Effect: increased risk of QT interval prolongation 
2)  Summary: Tetrabenazine causes a small increase in the corrected QT interval. As the degree of 
prolongation increases, QT prolongation can develop into torsade de pointes-type VT. The concomitant use 
of tetrabenazine with other drugs known for QT prolongation (eg, ziprasidone) should be avoided (Prod Info 
XENAZINE(R) oral tablets, 2008). In a randomized, double-blind, placebo controlled crossover study of 
healthy subjects, the effect of a single 25 mg or 50 mg dose of tetrabenazine on the QT interval was studied 
with moxifloxacin as a positive control. The 50 mg dose of tetrabenazine caused an approximate 8 
millisecond mean increase in QT (Prod Info XENAZINE(R) oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tetrabenazine with ziprasidone or other drugs that prolong the 
QT interval should be avoided due to the potential for additive effects on the QT interval and increased risk 
of torsade de pointes (Prod Info XENAZINE(R) oral tablets, 2008). However, if concurrent therapy is 
required, monitor patient closely for prolongation of the QT interval. 
7)  Probable Mechanism: additive effects on QT interval prolongation 

 
3.5.1.CK   Thioridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001). Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 
1999b), haloperidol (O'Brien et al, 1999b), pimozide (Prod Info Orap(R), 2000), quetiapine (Owens, 2001e), 
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-Laita et al, 
1999d), sertindole (Agelink et al, 2001c), sultopride (Lande et al, 1992d), ziprasidone (Prod Info GEODON
(R) intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
antipsychotics, and thioridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.CL   Trifluoperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
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arrest) 
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on 
the QT interval and is not recommended. Q and T wave distortions have been observed in patients taking 
phenothiazines (Prod Info Compazine(R), 2002; Prod Info Stelazine(R), 2002; Prod Info Thorazine(R), 
2002). Other phenothiazines may have similar effects, though no reports are available. Several antipsychotic 
agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999), haloperidol 
(O'Brien et al, 1999), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), quetiapine 
(Owens, 2001c), risperidone (Duenas-Laita et al, 1999b), sertindole (Agelink et al, 2001a), sultopride (Lande 
et al, 1992), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral capsule, 2005), and zotepine 
(Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
phenothiazines and antipsychotics, is not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.CM   Trifluoperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: The manufacturer of ziprasidone states that concomitant use of ziprasidone and 
phenothiazines is contraindicated (Prod Info Compazine(R), 2002a; Prod Info Geodon(R), 2002w). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and other drugs that may prolong the 
QT interval, such as phenothiazines, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.CN   Trimipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Ziprasidone use is associated with dose-related prolongation of the QTc interval. Even though 
no formal drug interaction studies have been done, it is recommended that concurrent use with other agents 
that may prolong QTc interval be avoided (Prod Info GEODON(R) oral capsules, IM injection, 2007; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive QTc interval prolongation, avoid the concurrent 
administration of ziprasidone and agents that can prolong the QTc interval (Prod Info GEODON(R) oral 
capsules, IM injection, 2007). 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.CO   Vasopressin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including vasopressin 
(Prod Info Geodon(TM), 2002e; Jacoby & Wiegman, 1990). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as vasopressin, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Ziprasidone prolongs the QTc and an increased risk of potentially fatal ventricular dysrhythmias 
(Anon, 2000). QT prolongation is dose-related. It is not yet known whether ziprasidone will cause 
torsades de pointes or increase the rate of sudden death. In clinical trials ziprasidone increased the QTc 
interval, compared to placebo, by approximately 10 milliseconds (msec) at the highest dose (160 
milligrams). Baseline QTc interval increased 9 to 14 msec more with ziprasidone than with risperidone, 
olanzapine, quetiapine, and haloperidol, but QTc interval was 14 msec less than that observed with 
thioridazine (Prod Info Geodon(R), 2002b).  

 
3.5.1.CP   Zolmitriptan 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
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2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including zolmitriptan 
(Prod Info Geodon(R), 2002y; Prod Info Zomig(R), 2001). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as zolmitriptan, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias ((Anon, 2000)). QT prolongation is dose-related. It is not yet known 
whether ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams). Baseline QTc interval increased 9 to 14 msec more with 
ziprasidone than with risperidone, olanzapine, quetiapine, and haloperidol, but QTc interval was 14 
msec less than that observed with thioridazine (Prod Info Geodon(R), 2002x).  

 
3.5.1.CQ   Zotepine 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Coadministration of ziprasidone with other drugs that potentially prolong the QTc interval, 
such as zotepine, is contraindicated (Prod Info Geodon(R), 2002r; Sweetman, 2003). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that prolong the QT 
interval, such as zotepine, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Ziprasidone prolongs the QTc in some patients in a dose-related manner. It is not yet known whether 
ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams) (Prod Info Geodon(R), 2002q).  
b)  Since zotepine can prolong the QT interval it is recommended that an ECG is performed before 
starting treatment. Patients with pre-existing prolongation of the QT interval should not be given 
zotepine (Sweetman, 2003).  

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Ziprasidone Hydrochloride 
1)  Therapeutic 

a)  Physical Findings 
1)  Improvement of psychotic symptomatology (positive, negative symptoms) (Prod Info GEODON(R) 
oral capsules, IM injection, 2007). 

2)  Toxic 
a)  Laboratory Parameters 

1)  Torsade de Pointes 
a)  Ziprasidone may prolong the QT interval in some patients; ECG changes, blood pressure and 
heart rate monitoring may be warranted (Prod Info GEODON(R) oral capsules, IM injection, 2007). 
b)  Patients with hypokalemia or hypomagnesemia have an increased risk of the occurrence of 
torsade de pointes. Serum potassium and magnesium levels, at baseline and during ziprasidone 
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therapy, should be monitored for patients on concomitant diuretics or at risk for electrolyte 
disturbances (Prod Info GEODON(R) oral capsules, IM injection, 2007). 
c)  Further evaluation, such as Holter monitoring, should be initiated for any patient who 
experiences symptoms during ziprasidone therapy that may indicate the development of torsade de 
pointes (eg dizziness, palpitations, syncope) (Prod Info GEODON(R) oral capsules, IM injection, 
2007). 

2)  Diabetes Mellitus 
a)  Atypical antipsychotics, such as ziprasidone, have been linked with the development of 
hyperglycemia, some cases extreme and associated with ketoacidosis or hyperosmolar coma or 
death. Patients diagnosed with or at risk of diabetes mellitus should be monitored regularly for 
worsening of glucose control (eg fasting blood glucose, polydipsia, polyuria, polyphagia, weakness) 
(Prod Info GEODON(R) oral capsules, IM injection, 2007). 

b)  Physical Findings 
1)  Tardive Dyskinesia 

a)  Patients being treated with antipsychotics, such as ziprasidone, may develop tardive dyskinesia. 
Severity and reversibility appear to be related to the duration of treatment and total cumulative dose 
administered, but may occur after brief treatment periods at low doses. The development of signs 
and symptoms of tardive dyskinesia should be monitored (Prod Info GEODON(R) oral capsules, IM 
injection, 2007). 

2)  Neuroleptic Malignant Syndrome 
a)  The development of Neuroleptic Malignant Syndrome (NMS) has been associated with 
antipsychotic therapy. Patients taking ziprasidone should be monitored for signs and symptoms of 
NMS (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

3)  Body Temperature Dysregulation 
a)  Antipsychotics have been associated with disrupting the body's ability to regulate core body 
temperature. Patients taking ziprasidone should be monitored for changes in body temperature and 
dehydration (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

B)  Ziprasidone Mesylate 
1)  Therapeutic 

a)  Physical Findings 
1)  Improvement of psychotic symptomatology (positive, negative symptoms) (Prod Info GEODON(R) 
oral capsules, IM injection, 2007). 

2)  Toxic 
a)  Laboratory Parameters 

1)  Torsade de Pointes 
a)  Ziprasidone may prolong the QT interval in some patients; ECG changes, blood pressure and 
heart rate monitoring may be warranted (Prod Info GEODON(R) oral capsules, IM injection, 2007). 
b)  Patients with hypokalemia or hypomagnesemia have an increased risk of the occurrence of 
torsade de pointes. Serum potassium and magnesium levels, at baseline and during ziprasidone 
therapy, should be monitored for patients on concomitant diuretics or at risk for electrolyte 
disturbances (Prod Info GEODON(R) oral capsules, IM injection, 2007). 
c)  Further evaluation, such as Holter monitoring, should be initiated for any patient who 
experiences symptoms during ziprasidone therapy that may indicate the development of torsade de 
pointes (eg dizziness, palpitations, syncope) (Prod Info GEODON(R) oral capsules, IM injection, 
2007). 

2)  Diabetes Mellitus 
a)  Atypical antipsychotics, such as ziprasidone, have been linked with the development of 
hyperglycemia, some cases extreme and associated with ketoacidosis or hyperosmolar coma or 
death. Patients diagnosed with or at risk of diabetes mellitus should be monitored regularly for 
worsening of glucose control (eg fasting blood glucose, polydipsia, polyuria, polyphagia, weakness) 
(Prod Info GEODON(R) oral capsules, IM injection, 2007). 

b)  Physical Findings 
1)  Tardive Dyskinesia 

a)  Patients being treated with antipsychotics, such as ziprasidone, may develop tardive dyskinesia. 
Severity and reversibility appear to be related to the duration of treatment and total cumulative dose 
administered, but may occur after brief treatment periods at low doses. The development of signs 
and symptoms of tardive dyskinesia should be monitored (Prod Info GEODON(R) oral capsules, IM 
injection, 2007). 

2)  Neuroleptic Malignant Syndrome 
a)  The development of Neuroleptic Malignant Syndrome (NMS) has been associated with 
antipsychotic therapy. Patients taking ziprasidone should be monitored for signs and symptoms of 
NMS (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

3)  Body Temperature Dysregulation 
a)  Antipsychotics have been associated with disrupting the body's ability to regulate core body 
temperature. Patients taking ziprasidone should be monitored for changes in body temperature and 
dehydration (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
 4.2   Patient Instructions 
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A)  Ziprasidone (By mouth) 
Ziprasidone 
 
Treats schizophrenia and certain problems caused by bipolar disorder. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to ziprasidone, or if you have severe heart 
failure or have recently had a heart attack. You should not use this medicine if you have a history of heart rhythm 
problems such as QT prolongation (including congenital long QT syndrome) or if you are using certain medicines 
that prolong the QT interval in the heart (such as dofetilide, sotalol, quinidine, disopyramide, procainamide, 
amiodarone, mesoridazine, thioridazine, chlorpromazine, droperidol, pimozide, sparfloxacin, gatifloxacin, 
moxifloxacin, halofantrine, mefloquine, pentamidine, arsenic trioxide, levomethadyl acetate, dolasetron mesylate, 
probucol, or tacrolimus). This medicine should not be used in elderly patients who have a mental illness called 
dementia-related psychosis. 
 
How to Use This Medicine: 
Capsule 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be 
changed several times in order to find out what works best for you. Do not use more medicine or use it more 
often than your doctor tells you to. 
It is best to take this medicine with food or milk at the same time every day. Swallow the capsule whole. Do 
not break, crush, or chew it. 
Keep using this medicine for the full treatment time, even if you feel better after the first few doses. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next 
dose, wait until then to use the medicine and skip the missed dose. Do not use extra medicine to make up 
for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
you have finished your treatment. You will also need to throw away old medicine after the expiration date 
has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, 
and herbal products. 

Make sure your doctor knows if you are using medicines to lower blood pressure, such as atenolol, lisinopril, 
metoprolol, quinapril, Accupril®, Cozaar®, Diovan®, Lotrel®, Norvasc®, Toprol®, or Zestril®. Tell your 
doctor if you are using diuretics or water pills (such as furosemide, Aldactazide®, Aldactone®, Dyazide®, 
Lasix®, Moduretic®, or Maxzide®), levodopa, carbamazepine (Carbatrol®, Tegretol®), or ketoconazole 
(Nizoral®). 
Tell your doctor if you are also using levodopa (such as Dopart® or Larodopa®) or medicines such as 
bromocriptine (Parlodel®), Pramipexole (Mirapex®), ropinirole (Requip®), cabergoline (Dostinex®), or 
apomorphine (Apokyn®). 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and 
allergy medicine, narcotic pain relievers, and sedatives. 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you have heart problems, liver 
disease, Alzheimer's disease, trouble with swallowing, or dizziness or fainting problems. Tell your doctor if 
you have a history of stroke, seizures, breast cancer, or low potassium or magnesium levels in your blood. 
Make sure your doctor knows if you have thoughts of hurting yourself. Tell your doctor if you or anyone in 
your family has a history of diabetes. 
Make sure your doctor knows if you have a family history of a heart condition called congenital long QT 
syndrome. Tell your doctor if you have ever had Neuroleptic Malignant Syndrome (NMS) caused by other 
antipsychotic medicines. 
Tardive dyskinesia (a movement disorder) may occur and may not go away after you stop using the 
medicine. Call your doctor if you are having signs of tardive dyskinesia such as rapid, worm-like movements 
of the tongue, or other uncontrolled movements of the mouth, tongue, cheeks, jaw, or arms and legs. 
This medicine may cause an increase in your blood sugar. If you have diabetes, you may need to check 
your blood sugar more often. If you are using medicine for diabetes, your doctor may need to change your 
dose. 
This medicine is not approved to treat behavior disorders in older people who have dementia. Using this 
medicine to treat this problem could increase the risk of death. This risk has not been shown for the 
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approved uses of this medicine. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that 
could be dangerous if you are not alert. This medicine may also make you feel lightheaded when you get up 
suddenly from a lying or sitting position, so get up slowly. 
This medicine might reduce how much you sweat. Your body could get too hot if you do not sweat enough. If 
your body gets too hot, you might feel dizzy, weak, tired, or confused. You might vomit or have an upset 
stomach. Do not get too hot while you are exercising. Avoid places that are very hot. Call your doctor if you 
are too hot and cannot cool down. 
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to 
keep all appointments. 
Some side effects are more likely to happen in elderly people who have memory problems or other reduced 
mental skills. Make sure the doctor knows if the person who will be using this medicine has Alzheimer's 
disease or similar problems (often called "dementia"). 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, 
chest tightness, trouble breathing. 
Chest pain. 
Fast, slow, irregular (uneven), or pounding heartbeat. 
Fever, sweating, confusion, muscle stiffness. 
In males: Painful, prolonged erection of your penis. 
Increase in thirst, hunger, or urination. 
Lightheadedness, dizziness, or fainting. 
Problems with balance or walking. 
Seizures. 
Severe diarrhea, nausea, vomiting, or stomach pain. 
Skin rash. 
Trouble swallowing or talking, sticking out of the tongue, or spasm of neck muscles. 
Twitching or muscle movements you cannot control (often in your face, tongue, or jaw). 

 
If you notice these less serious side effects, talk with your doctor: 

Anxiety or restlessness. 
Changes in vision. 
Constipation or upset stomach. 
Dry mouth. 
Headache. 
Sleepiness or unusual drowsiness. 
Sneezing, cough, or runny or stuffy nose. 
Tiredness. 
Weight gain. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

B)  Ziprasidone (Injection) 
Ziprasidone 
 
Treats agitation (excessive movement, tension, or anxiety) in a person who has schizophrenia. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to ziprasidone, or if you have severe heart 
failure or have recently had a heart attack. You should not use this medicine if you have a history of heart rhythm 
problems such as QT prolongation (including congenital long QT syndrome) or if you are using certain medicines 
that prolong the QT interval in the heart (such as dofetilide, sotalol, quinidine, disopyramide, procainamide, 
amiodarone, mesoridazine, thioridazine, chlorpromazine, droperidol, pimozide, sparfloxacin, gatifloxacin, 
moxifloxacin, halofantrine, mefloquine, pentamidine, arsenic trioxide, levomethadyl acetate, dolasetron mesylate, 
probucol, or tacrolimus). This medicine should not be used in elderly patients who have a mental illness called 
dementia-related psychosis. 
 
How to Use This Medicine: 
Injectable 

Your doctor will prescribe your exact dose and tell you how often it should be given. This medicine is given 
as a shot into one of your muscles. 
A nurse or other trained health professional will give you this medicine. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, 
and herbal products. 

Make sure your doctor knows if you are using medicines to lower blood pressure, such as atenolol, lisinopril, 
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metoprolol, quinapril, Accupril®, Cozaar®, Diovan®, Lotrel®, Norvasc®, Toprol®, or Zestril®. Tell your 
doctor if you are using diuretics or water pills (such as furosemide, Aldactazide®, Aldactone®, Dyazide®, 
Lasix®, Moduretic®, or Maxzide®), levodopa, carbamazepine (Carbatrol®, Tegretol®), or ketoconazole 
(Nizoral®). 
Tell your doctor if you are using levodopa (such as Dopart® or Larodopa®) or medicines such as 
bromocriptine (Parlodel®), Pramipexole (Mirapex®), ropinirole (Requip®), cabergoline (Dostinex®), or 
apomorphine (Apokyn®). 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and 
allergy medicine, narcotic pain relievers, and sedatives. 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you have heart problems, liver 
disease, Alzheimer's disease, trouble with swallowing, or dizziness or fainting problems. Tell your doctor if 
you have a history of stroke, seizures, breast cancer, or low potassium or magnesium levels in your blood. 
Tell your doctor if you or anyone in your family has a history of diabetes. 
Make sure your doctor knows if you have a family history of a heart condition called congenital long QT 
syndrome. Tell your doctor if you have ever had Neuroleptic Malignant Syndrome (NMS) caused by other 
antipsychotic medicines. 
Tardive dyskinesia (a movement disorder) may occur and may not go away after you stop using the 
medicine. Call your doctor if you are having signs of tardive dyskinesia such as rapid, worm-like movements 
of the tongue, or other uncontrolled movements of the mouth, tongue, cheeks, jaw, or arms and legs. 
This medicine is not approved to treat behavior disorders in older people who have dementia. Using this 
medicine to treat this problem could increase the risk of death. This risk has not been shown for the 
approved uses of this medicine. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that 
could be dangerous if you are not alert. This medicine may also make you feel lightheaded when you get up 
suddenly from a lying or sitting position, so get up slowly. 
This medicine may cause an increase in your blood sugar. If you have diabetes, you may need to check 
your blood sugar more often. If you are taking medicine for diabetes, your doctor may need to change your 
dose. 
This medicine may cause you to become overheated more easily than usual. Be careful when exercising, or 
when you are outdoors in hot or humid weather. 
Your doctor will need to check your blood at regular visits while you are using this medicine. Be sure to keep 
all appointments. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, 
chest tightness, trouble breathing. 
Anxiety, agitation, trouble sleeping, or changes in mood or behavior. 
Fast, slow, uneven, or pounding heartbeat. 
Fever, sweating, confusion, muscle stiffness. 
In males: painful, prolonged erection of your penis. 
Increase in thirst, hunger, or urination. 
Lightheadedness, dizziness, or fainting. 
Numbness, tingling, or burning pain in your hands, arms, legs, or feet. 
Problems with balance or walking. 
Red or black stools. 
Seizures. 
Severe diarrhea, nausea, vomiting, or stomach pain. 
Skin rash. 
Trouble swallowing or talking, sticking out of the tongue, or spasm of neck muscles. 
Twitching or muscle movements you cannot control (often in your face, tongue, or jaw). 

 
If you notice these less serious side effects, talk with your doctor: 

Headache. 
Pain where the shot was given. 
Sleepiness or unusual drowsiness. 
Sneezing, cough, or stuffy nose. 
Tiredness. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Ziprasidone 
1)  Current users of atypical antipsychotic drugs (including ziprasidone) and typical antipsychotic drugs had a 
similar dose-dependent risk of sudden cardiac death, according to a retrospective cohort of 93,300 adult users of 
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antipsychotic drugs and 186,600 matched controls. The study included patients age 30 to 74 years (mean 45.7 
+/- 11.8 years) with similar cardiovascular risk at baseline who had at least one filled prescription and had 1 
outpatient visit in each of the 2 preceding years. Sudden cardiac death was defined as occurring in the 
community and excluded deaths of patients admitted to the hospital, non-sudden deaths, deaths due to extrinsic 
causes, or causes not related to ventricular tachyarrhythmia. Current use was defined as the interval between 
the time the prescription was filled and the end of the day's supply. Low and high doses was defined as 
comparable to less than 100 milligrams (mg) of chlorpromazine, and doses comparable to chlorpromazine 300 
mg or greater, respectively. The adjusted rate of sudden cardiac death (incidence-rate ratio) in current users of 
atypical antipsychotic drugs in 79,589 person-years was 2.26 (95% CI, 1.88 to 2.72, p less than 0.001) which 
was similar to the risk in current users of typical antipsychotic drugs in 86,735 person-years which was 1.99 
(95% CI, 1.68 to 2.34, p less than 0.001). The risk of sudden cardiac death significantly increased with increasing 
dose in both the typical and atypical antipsychotic drug groups. In atypical antipsychotic use, the incidence rate 
ratio increased from 1.59 (95% CI, 1.03 to 2.46) in low-dose use to 2.86 (95% CI, 2.25 to 3.65) in high-dose use. 
To limit the effects of confounding of the study results, there was a secondary analysis performed in a cohort of 
patients matched by propensity score, which resulted in a similar risk of sudden death as the primary cohort 
analysis (Ray et al, 2009). In an editorial in The New England Journal of Medicine, it has been suggested that 
antipsychotic drugs continue to be used in patients with clear evidence of benefit, but in vulnerable populations 
with cardiac risk profiles (eg, elderly patients), there should be an age-dependent justification required prior to 
administration. It has also been suggested (although not formally tested) that ECGs be performed before and 
shortly after initiation of antipsychotic therapy to screen for existing or emergent QT interval prolongation 
(Schneeweiss & Avorn, 2009). 
2)  General (atypical agents): patients resistant to standard antipsychotic agents; patients with therapy-limiting 
extrapyramidal symptoms, other adverse effects. 
3)  Specific: comparisons of ziprasidone with clozapine, risperidone, olanzapine, and sertindole in refractory 
patients are needed to determine potential advantages. Disadvantages of ziprasidone: prolongation of QT/QTc 
interval, shorter half-life, twice-daily dosing usually required (olanzapine, sertindole may be given once daily). 

B)  Ziprasidone Hydrochloride 
See Drug Consult reference: FIRST- VS SECOND-GENERATION ANTIPSYCHOTIC AGENTS FOR 
SCHIZOPHRENIA 

C)  Ziprasidone Mesylate 
See Drug Consult reference: FIRST- VS SECOND-GENERATION ANTIPSYCHOTIC AGENTS FOR 
SCHIZOPHRENIA 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Atypical antipsychotic (benzisothiazoyl piperazine derivative); serotonin (5HT)-2A/dopamine D2 antagonist. 
Also a 5HT-1A agonist (property may confer greater protection against adverse extrapyramidal effects) (Kerwin & 
Taylor, 1996; Bench et al, 1993; Fischman et al, 1996; Owens, 1996; Lieberman, 1993; Pickar, 1995; Anon, 
1996a; Schotte et al, 1996). 
2)  Modest-to-low affinity for alpha-1, H1 receptors (Kerwin & Taylor, 1996). Inhibits norepinephrine reuptake 
(Pickar, 1995; Seeger et al, 1995). 
3)  In vitro: ratio of 5HT-2A/dopamine D2 receptor affinity greater than clozapine (2-fold), haloperidol (680-fold) 
(Seeger et al, 1995). 

B)  REVIEW ARTICLES 
1)  Focus on Ziprasidone (Green B, 2001). 
2)  Treatment of schizophrenia (includes use of atypical agents) (Marder, 1996; Fleischhacker, 1995; Meltzer et 
al, 1994; Lieberman, 1996; Weiden et al, 1996; Jeste et al, 1996). 
3)  Psychosis in mania (use of atypical agents) (McElroy et al, 1996). 
4)  Mechanism of action with respect to neurotransmitter pathways in the brain utilized by atypical antipsychotics, 
including ZIPRASIDONE (Kendrick, 1999). 
5)  A brief introductory review of ziprasidone is available (Tandon, 2000). 

 
 4.5   Therapeutic Uses 

Ziprasidone 

Ziprasidone Hydrochloride 

Ziprasidone Mesylate 

 
4.5.A   Ziprasidone 

 
4.5.A.1   Dementia 

See Drug Consult reference: BEHAVIORAL AND PSYCHOLOGICAL SYMPTOMS OF DEMENTIA 
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4.5.B   Ziprasidone Hydrochloride 

Bipolar I disorder, acute manic or mixed episodes 

Major depressive disorder, Treatment-resistant; Adjunct 

Schizoaffective disorder 

Schizophrenia 

 
4.5.B.1   Bipolar I disorder, acute manic or mixed episodes 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the treatment of acute manic or mixed episodes in patients with bipolar disorder, with 
or without psychotic features (Prod Info GEODON(R) oral capsules, IM injection, 2007) 

c)  Adult: 
1)  Ziprasidone was more effective than placebo for treating acute bipolar mania. In a randomized, 
double-blind, multicenter, placebo-controlled trial, 210 bipolar inpatients, currently in a manic or mixed 
episode, underwent single-blind placebo treatment for a one-week washout and were then randomized 
2:1 to receive ziprasidone (n=140) or placebo (n=70) for 3 weeks. Ziprasidone, given with meals, was 
started at 40 milligrams (mg) twice daily on day 1, raised to 80 mg twice daily on day 2, and then 
adjusted if necessary during the trial to a final range of 80 to 160 mg/day. Data from 131 ziprasidone-
treated patients and 66 placebo-treated patients were used for determining efficacy. On the 11-item 
Mania Rating Scale, a significantly greater improvement with ziprasidone compared to placebo was 
evident by day 2 (p less than 0.003) and remained apparent throughout the study (p less than 0.001 at 
the end of weeks 1, 2, and 3). By the end of the study, significant differences between the groups, 
favoring ziprasidone over placebo, were evident on the Clinical Global Impressions (CGI) severity scale, 
the CGI improvement scale, the Positive and Negative Syndrome Scale, and the Global Assessment of 
Functioning Scale. Fifty percent of patients receiving ziprasidone and 35% receiving placebo were 
classified as responders (p less than 0.05). In the ziprasidone group, 6.4% of patients (9 of 140) 
withdrew because of adverse events, compared to 4.3% (3 of 70) of the placebo group. None of the 
treatment-related adverse events in either group was serious. The most commonly occurring adverse 
events were somnolence (ziprasidone vs placebo: 37% vs 13%), headache (21% vs 19%), dizziness 
(22% vs 10%), and akathisia (11% vs 6%). Movement disorders were uncommon. No change in weight 
was associated with ziprasidone treatment. Ziprasidone treatment showed a mean prolongation in QT
(c) interval of 11 milliseconds (msec). No patient had a QT(c) interval of 500 msec or higher (Keck et al, 
2003). 

 
4.5.B.2   Major depressive disorder, Treatment-resistant; Adjunct 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Ziprasidone augmentation may be effective in the treatment of major depression resistant to SSRI 
therapy 

c)  Adult: 
1)  Ziprasidone augmentation of selective serotonin reuptake inhibitor (SSRI) therapy may be an 
effective option for patients with treatment- resistant major depression. In a prospective, open-label trial 
(n=20), patients with major depressive disorder resistant to SSRI therapy and a Hamilton Rating Scale 
for Depression (HAM-D) score of at least 14 received ziprasidone (initial, 20 milligrams (mg) twice daily, 
titrated in 20 mg/week increments to a maximum of 80 mg twice daily; mean dose, 82.1 mg/day) in 
addition to continued SSRI therapy with citalopram, fluoxetine, paroxetine, or sertraline for 6 weeks. At 
endpoint, 10 (50%) patients achieved response (defined as at least a 50% reduction in the HAM-D 
score from baseline to endpoint) and 5 (25%) patients achieved remission (defined as a HAM-D score 
of 7 or less at endpoint). Overall, the mean HAM-D score was reduced from 21.8 to approximately 12 
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from baseline to week 6, respectively. The most common adverse events included fatigue (50%), sleep 
disturbance (30%), restlessness (15%), tremor (15%), bruxism (15%), headache (10%), dry mouth 
(20%), gastrointestinal distress (20%), and urinary frequency (10%). No patient had a QTc interval 
greater than 500 milliseconds; however, a QTc interval increase of 30 milliseconds was observed in two 
patients. Placebo-controlled trials are needed to clarify the efficacy of ziprasidone augmentation therapy 
in SSRI-resistant depression (Papakostas et al, 2004). 

 
4.5.B.3   Schizoaffective disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Oral ziprasidone has been shown to be effective in the short term treatment of patients with an acute 
episode of schizoaffective disorder. 

c)  Adult: 
1)  Significant dose-related improvements on all primary efficacy variables (BPRS total, BPRS Core, 
CGI-S and BPRS Manic scores) were observed in patients receiving ziprasidone compared to placebo 
in 2 multicenter double-blind placebo-controlled clinical trials (n=115). Inclusion criteria consisted of 
hospitalized patients with an acute exacerbation of schizoaffective disorder, bipolar or depressive 
subtype. Patients were required to have a minimum duration of illness of at least 6 months or 1 year. In 
one study patients were randomized to receive ziprasidone 20 milligrams (mg) twice daily or placebo for 
4 weeks. In the second study, patients were randomized to receive ziprasidone 40 mg twice daily, 80 
mg twice daily or placebo for 6 weeks. The incidence of individual adverse events was generally low in 
all treatment groups (Keck et al, 2001). 

 
4.5.B.4   Schizophrenia 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class I 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Positive/negative symptom improvement (Reeves & Harrigan, 1996; Harrigan et al, 1996a; 
Citrome, 1997a; Kerwin & Taylor, 1996b; Anon, 1996b) 
Relatively low incidence of extrapyramidal symptoms (Reeves & Harrigan, 1996; Harrigan et al, 
1996a; Citrome, 1997a; Kerwin & Taylor, 1996b; Anon, 1996b) 
Causes more QT/QTc prolongation than risperidone, olanzapine, quetiapine, and haloperidol (Prod 
Info GEODON(R) oral capsules, IM injection, 2007) 
Decreased the rate of relapse in patients with chronic, stable schizophrenia (Arato et al, 2002; Prod 
Info GEODON(R) oral capsules, IM injection, 2007) 

c)  Adult: 
1)  Results of the Ziprasidone Extended Use in Schizophrenia (ZEUS) study indicate that ziprasidone 
treatment decreased the rate of relapse in patients with chronic, stable schizophrenia. In this 
randomized, double-blind, placebo-controlled study, markedly ill (score of 5 or lower on the Clinical 
Global Impression Severity scale) patients with chronic, stable schizophrenia in extended-stay, inpatient 
settings received twice daily doses of ziprasidone 40 milligrams (mg)/day (n=72), ziprasidone 80 
mg/day (n=68), ziprasidone 160 mg/day (n=67) or placebo (n=71) for up to 1 year. Patients were 
allowed to receive anticholinergics, lorazepam, and temazepam, but no other psychotropic medications 
were permitted during the study. The likelihood of relapse at 1 year was significantly lower in patients 
treated with ziprasidone 40 mg/day (43%), 80 mg/day (35%) or 160 mg/day (36%) as compared with 
placebo (77%) (p=0.002, p less than 0.001, p less than 0.001, respectively). Of the ziprasidone-treated 
patients who relapsed during the study, most (61/71) did so in the first 6 months. However, of patients 
who stayed in the study for at least 6 months only 9% (10/110) of patients in the ziprasidone groups 
eventually relapsed, as compared with 42% (8/19) of placebo-treated patients (p=0.001). Patients in all 
three ziprasidone treatment groups showed significantly better improvements in negative symptoms as 
compared with placebo beginning at week 16 and continuing until the end of the study. Ziprasidone was 
generally well tolerated, however, one patient had a grand mal seizure and another experienced 
extrapyramidal symptoms during treatment (Arato et al, 2002). 
2)  Placebo-controlled, double-blind studies of patients with acute exacerbation of schizophrenia or 
schizophreniform disorder found 80 to 160 milligrams (mg) daily to be effective in significantly improving 
positive and negative symptoms with a relatively low incidence of extrapyramidal symptoms (Reeves & 
Harrigan, 1996; Harrigan et al, 1996a; Citrome, 1997a; Kerwin & Taylor, 1996b; Anon, 1996b). 
3)  With 80/160 milligrams (mg) daily (6 weeks): reduction in Positive and Negative Syndrome Scale 
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(PANSS) total scores by 12.4/17.1 (-5.4 with placebo), negative subscale scores by 3.2/3.9 (-0.9 with 
placebo); significant improvement in BPRSd total score (18-item Brief Psychiatric Rating Scale derived 
from PANSS) (Reeves & Harrigan, 1996). 
4)  Ziprasidone was significantly superior to placebo in both time to relapse and rate of relapse, with no 
significant difference between the 2 dose groups in a 52-week, placebo-controlled trial (n = 294). 
Inpatients were randomized to receive ziprasidone 20 milligrams (mg) twice daily, 40 mg twice daily, 80 
mg twice daily or placebo (Prod Info GEODON(R) oral capsules, IM injection, 2007). 

 
4.5.C   Ziprasidone Mesylate 

 
4.5.C.1   Agitation, acute - Schizophrenia 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class I 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Intramuscular ziprasidone mesylate is effective for the treatment of acute agitation in schizophrenic 
patients (Prod Info GEODON(R) oral capsules, IM injection, 2007) 

c)  Adult: 
1)  The efficacy of intramuscular ziprasidone mesylate for the treatment of acute agitation in 
schizophrenia was established in two double-blind, randomized, single-day trials. Acutely agitated 
schizophrenic patients with a score of 3 or higher on at least three Positive and Negative Syndrome 
Scale (PANSS) items (anxiety, tension, hostility, and excitement) received either a control dose (2 
milligrams) or a higher dose of ziprasidone. In the first study, patients (n=79) received 20 mg or 2 mg of 
intramuscular ziprasidone up to four times in 24 hours at intervals of at least 4 hours. The higher dose 
of ziprasidone was statistically superior to the control dose as assessed by the area under the curve 
(AUC) of the Behavioral Activity Rating Scale (BARS) at 0 to 4 hours and by the Clinical Global 
Impression (CGI) severity rating at 4 hours and at endpoint. In the second study, patients (n=117) 
received 10 mg or 2 mg of intramuscular ziprasidone up to four times in 24 hours at intervals of at least 
2 hours. The 10 mg dose of ziprasidone was statistically superior to the 2 mg dose as assessed by the 
AUC of the BARS at 0 to 2 hours , but not by the CGI severity rating (Prod Info GEODON(R) oral 
capsules, IM injection, 2007). 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Chlorpromazine 

Haloperidol 

Olanzapine 

Perphenazine 

Quetiapine 

Risperidone 

 
4.6.A   Chlorpromazine 

 
4.6.A.1   Schizophrenia 

a)  Based upon comparisons of minimum effective dosages identified in placebo- controlled, fixed-dose and 
fixed-dose-ranging drug development trials, the minimum effective dose of ziprasidone was 120 
milligrams/day (equivalent to chlorpromazine 200 milligrams/day) (Woods SW, 2003). 

 
4.6.B   Haloperidol 

Chronic schizophrenia 

Schizophrenic episode, acute 
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4.6.B.1   Chronic schizophrenia 

a)  Ziprasidone was as effective as haloperidol in treating overall symptomatology, was more effective in the 
treatment of negative symptoms, and was better tolerated, in the long-term treatment of outpatients with 
stable schizophrenia. In a 28-week, double-blind, flexible-dose, parallel-group clinical trial, ziprasidone and 
haloperidol both improved overall symptomatology in 227 patients with chronic or subchronic schizophrenia. 
Patients who received ziprasidone had a significantly higher rate of improvement in the treatment of 
negative symptoms (48% of patients showed improvement) compared to patients who received haloperidol 
(33% of patients showed improvement). For patient assessment, the Positive and Negative Syndrome Scale 
(PANSS), the Clinical Global Impressions-Severity of Illness scale (CGI-S), and the Montgomery-Asberg 
Depression Rating Scale (MADRS) were used at baseline and weeks 3, 6, 16, and 28. In the ziprasidone 
group, patients received a starting dose of 40 milligrams per day (mg/d) on the first 2 days and 80 mg/d on 
day 3. The ziprasidone dose could be increased to a maximum of 120 mg/d in the second week and up to 
160 mg/d in the third week. For the haloperidol group, patients received a starting dose of 5 mg/d, which 
could be increased to a maximum of 10 mg/d during the second week and 15 mg/d during the third week of 
treatment. At week 28, the mean doses of ziprasidone and haloperidol were 116.5 mg/d and 8.6 mg/d, 
respectively. Adverse events were evaluated using the Simpson-Angus scale, the Barnes Akathisia scale, 
and the Abnormal Involuntary Movement Scale (AIMS). Adverse events were reported in 85% of patients in 
the haloperidol group and 77% in the ziprasidone group; twice as many patients receiving haloperidol (16%) 
compared to ziprasidone (8%) discontinued the study due to treatment-related adverse events. There was 
also a distinct difference in the percentage of patients who developed movement disorders; 41% in the 
haloperidol group compared to 15% in the ziprasidone group, although this difference was not statistically 
significant (Hirsch et al, 2002). 

 
4.6.B.2   Schizophrenic episode, acute 

a)  Acute exacerbations: ziprasidone 160 mg daily, haloperidol 15 mg daily comparable in efficacy (reduction 
of BPRS scores). Ziprasidone 4 to 40 mg/day less effective (Anon, 1996). 
b)  Ziprasidone 160 milligrams (mg) and haloperidol 15 mg were both effective in improving overall 
psychopathology in patients with an acute exacerbation of schizophrenia or schizoaffective disorder (Goff et 
al, 1998). In a double-blind, dose-ranging study, patients received either haloperidol 15 mg/day (n=17), or 
ziprasidone 4 mg (n=19), ziprasidone 10 mg (n=17), ziprasidone 40 mg (n=17), or ziprasidone 160 mg 
(n=20). Despite 46 patients failing to complete the study, intention-to-treat analysis showed a trend toward 
significance for the ziprasidone dose response on the Brief Psychiatric Rating scale (p=0.08) and a 
statistically significant dose response for the Clinical Global Impression (CGI) scale (p less than 0.001). 
Changes in the CGI severity score were significantly changed from baseline as compared to the ziprasidone 
4 mg group for both the haloperidol group (p less than 0.01) and the ziprasidone 160 mg group (p=0.001). 
Study termination was due to 18 patients having a lack of efficacy (4 in the haloperidol group), 7 due to liver 
transaminase elevations in ziprasidone groups, and 23 for unrelated reasons. 
c)  In hospitalized patients, the mean reductions in BPRS total, BPRS agitation items, and CGI were 
statistically greater after INTRAMUSCULAR (IM) ziprasidone than IM haloperidol, and this continued 
following conversion to oral treatment. The study was a multicenter, 7-day, randomized, open-label, parallel-
group study in 7 countries (n=132). Patients received either an initial dose of ziprasidone 10 milligrams (mg) 
IM, followed by up to 3 days of flexible-dose IM ziprasidone (5 mg to 20 mg every 4 to 6 hours prn) and 
continued with oral treatment (80 mg to 200 mg/day) to day 7 (n = 90), or haloperidol IM (2.5 mg to 10 mg) 
on entry, followed by 2.5 mg to 10 mg IM every 4 to 6 hours prn up to 3 days followed by oral haloperidol 10 
mg/day to 80 mg/day to day 7 (n = 32). Ziprasidone was associated iwth a lower incidence of movement 
disorders compared to haloperidol (Brook et al, 2000). 

 
4.6.C   Olanzapine 

Chronic schizophrenia 

Schizophrenia 

 
4.6.C.1   Chronic schizophrenia 

a)  When newer antipsychotic medications (olanzapine, quetiapine, risperidone, and ziprasidone) were 
compared with the first-generation antipsychotic, perphenazine, the majority of patients in each group 
discontinued their antipsychotic study medication before 18 months. Patients (n=1493) with chronic 
schizophrenia were randomized to receive olanzapine 7.5 to 30 milligrams/day (mg/day), perphenazine 8 to 
32 mg/day, quetiapine 200 to 800 mg/day, risperidone 1.5 to 6.0 mg/day, or ziprasidone 40 to 160 mg/day 
for up to 19 months. Overall, 74% of patients discontinued treatment for any cause before 18 months; 
discontinuation rates ranged from 64 to 82%. Time to discontinuation ranged from 3.5 months for 
ziprasidone to 9.2 months with olanzapine. The time to discontinuation was significantly longer in the 
olanzapine group as compared with the quetiapine (hazard ratio (HR), 0.63; 95% confidence interval (CI), 
0.52 to 0.76; p less than 0.001) or risperidone groups (HR, 0.75; 95% CI, 0.62 to 0.90; p=0.002). Time to 
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discontinuation due to adverse events were similar between all groups, but the rates ranged from 10% for 
risperidone to 19% for olanzapine (p=0.04). More patients discontinued olanzapine due to greater weight 
gain (average of 0.9 kilograms/month) and greater increases in glycosylated hemoglobin, total cholesterol, 
and triglycerides (Lieberman et al, 2005). 

 
4.6.C.2   Schizophrenia 

a)  In a randomized, double-blind trial (n=269), six-week courses of OLANZAPINE and ZIPRASIDONE had 
comparable efficacy for treatment of schizophrenia or schizoaffective disorder (DSM-IV), while the side 
effects profile of ziprasidone appeared to be more favorable with respect to metabolic indicators but less 
favorable related to QT interval prolongation. Enrollees were acutely ill, recently admitted inpatients. During 
the first week, subjects received fixed doses of study drugs: olanzapine 5 milligrams (mg) on days 1 and 2 
and 10 mg/day on days 3 to 7 (n=133); ziprasidone 40 mg twice daily on days 1 and 2 and 80 mg twice daily 
on days 3 to 7 (n=136). Dosing was flexible over weeks 2-6 (olanzapine 5 to 15 mg/day; ziprasidone 40 to 
80 mg twice daily); overall median daily doses were 12.4 mg for olanzapine and 138.6 mg for ziprasidone 
(the latter in 2 divided doses daily). Efficacy measures included the Brief Psychiatric Rating Scale (BPRS), 
Clinical Global Impression (CGI) severity and improvement scales, Positive and Negative Syndrome Scale, 
and the Calgary Depression Scale for Schizophrenia. At study end, there were no significant differences on 
any rating scale between improvements in the olanzapine group and those in the ziprasidone group. At 
endpoint, 36.8% of the olanzapine group and 48.5% of the ziprasidone group had discontinued. Overall, 
39.8% and 46.3% of the olanzapine and ziprasidone groups, respectively, had experienced adverse events 
that were considered treatment related. No between-group differences were seen related to dyskinesia, 
dystonia, or extrapyramidal symptoms. Weight gain amounted to approximately 3.5 kilograms (kg) and 1 kg 
for olanzapine- and ziprasidone-treated patients, respectively (p less than 0.0001). Total cholesterol, low- 
density lipoprotein cholesterol, and triglycerides increased by approximately 10%, 13%, and 25%, 
respectively, in the group receiving olanzapine; all the same measures decreased slightly in the ziprasidone 
group (p less than 0.0001; p=0.0004; p less than 0.003, respectively). Fasting serum insulin increased by 
median 3.3 and 0.25 micro- units/milliliter in the olanzapine and ziprasidone groups, respectively (p=0.051). 
Prolongation of the QTc interval amounted to 0.52 and 6.08 milliseconds for the same 2 groups, respectively 
(p less than 0.05) (Simpson et al, 2004). 
b)  A multicenter, randomized, double-blind, parallel-group, 28 week study (n=548) found that olanzapine 
therapy resulted in significantly greater psychopathology improvement and higher response and completion 
rates compared to ziprasidone, while ziprasidone therapy was superior for weight change and lipid profile. 
Patients with schizophrenia were randomized to receive olanzapine (n=277) 10 to 20 mg/day or ziprasidone 
(n=271) 80 to 160 mg/day. The primary efficacy measure, the Positive and Negative Syndrome Scale total 
score, showed that the olanzapine group had significantly greater improvement than the ziprasidone group 
(p less than 0.001). The olanzapine group also showed significant improvement from baseline to endpoint 
compared to ziprasidone in the Positive and Negative Syndrome subscales: positive symptoms, negative 
symptoms, general psychopathology, cognition, and excitability (all p less than 0.0001 except for negative 
symptoms p=0.003). Patients were allowed to take benzodiazepines or hypnotic monotherapy during the 
study, but were removed from the study if they required more than two concurrent benzodiazepine hypnotic 
medications. Significantly more patients in the ziprasidone group required at least one dose of a 
benzodiazepine compared to the olanzapine group (53.5% versus 40.4%; p=0.003). Response was defined 
as a 30% improvement in the Positive and Negative Syndrome Scale total score at endpoint, and the rate 
was significantly higher for the olanzapine group compared to the ziprasidone group (58.6% versus 42.5%) 
(p less than 0.001). There was no significant difference in exacerbation of symptoms between the two 
groups, which was defined as a decrease in the Positive and Negative Syndrome Scale total score by 20% 
or more and a decrease in the Clinical Global Impression severity of illness score of 1 point or more after 
week 8 (14.6% olanzapine and 25.3% ziprasidone; p=0.06). Significantly more patients in the olanzapine 
group (59.6%) than in the ziprasidone group (42.4%) completed the study (p less than 0.001). Reasons for 
discontinuation were only significant for lack of efficacy (olanzapine 7.2% versus ziprasidone 13.7%; p=0.02) 
and aggravation of psychosis (olanzapine 1.4% versus ziprasidone 4.4%; p=0.05). There were significantly 
greater increases in body weight and levels of total cholesterol, low-density lipoprotein cholesterol, and 
triglycerides (all p less than 0.001) and a significantly greater decrease in high-density lipoprotein cholesterol 
(p=0.001) in the olanzapine group than in the ziprasidone group (Breier et al, 2005). 

 
4.6.D   Perphenazine 

 
4.6.D.1   Chronic schizophrenia 

a)  When newer antipsychotic medications (olanzapine, quetiapine, risperidone, and ziprasidone) were 
compared with the first-generation antipsychotic, perphenazine, the majority of patients in each group 
discontinued their antipsychotic study medication before 18 months. Patients (n=1493) with chronic 
schizophrenia were randomized to receive olanzapine 7.5 to 30 milligrams/day (mg/day), perphenazine 8 to 
32 mg/day, quetiapine 200 to 800 mg/day, risperidone 1.5 to 6.0 mg/day, or ziprasidone 40 to 160 mg/day 
for up to 19 months. Overall, 74% of patients discontinued treatment for any cause before 18 months; 
discontinuation rates ranged from 64 to 82%. Time to discontinuation ranged from 3.5 months for 
ziprasidone to 9.2 months with olanzapine. The time to discontinuation was significantly longer in the 
olanzapine group as compared with the quetiapine (hazard ratio (HR), 0.63; 95% confidence interval (CI), 
0.52 to 0.76; p less than 0.001) or risperidone groups (HR, 0.75; 95% CI, 0.62 to 0.90; p=0.002). Time to 
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discontinuation due to adverse events were similar between all groups, but the rates ranged from 10% for 
risperidone to 19% for olanzapine (p=0.04). More patients discontinued olanzapine due to greater weight 
gain (average of 0.9 kilograms/month) and greater increases in glycosylated hemoglobin, total cholesterol, 
and triglycerides (Lieberman et al, 2005). 

 
4.6.E   Quetiapine 

 
4.6.E.1   Chronic schizophrenia 

a)  When newer antipsychotic medications (olanzapine, quetiapine, risperidone, and ziprasidone) were 
compared with the first-generation antipsychotic, perphenazine, the majority of patients in each group 
discontinued their antipsychotic study medication before 18 months. Patients (n=1493) with chronic 
schizophrenia were randomized to receive olanzapine 7.5 to 30 milligrams/day (mg/day), perphenazine 8 to 
32 mg/day, quetiapine 200 to 800 mg/day, risperidone 1.5 to 6.0 mg/day, or ziprasidone 40 to 160 mg/day 
for up to 19 months. Overall, 74% of patients discontinued treatment for any cause before 18 months; 
discontinuation rates ranged from 64 to 82%. Time to discontinuation ranged from 3.5 months for 
ziprasidone to 9.2 months with olanzapine. The time to discontinuation was significantly longer in the 
olanzapine group as compared with the quetiapine (hazard ratio (HR), 0.63; 95% confidence interval (CI), 
0.52 to 0.76; p less than 0.001) or risperidone groups (HR, 0.75; 95% CI, 0.62 to 0.90; p=0.002). Time to 
discontinuation due to adverse events were similar between all groups, but the rates ranged from 10% for 
risperidone to 19% for olanzapine (p=0.04). More patients discontinued olanzapine due to greater weight 
gain (average of 0.9 kilograms/month) and greater increases in glycosylated hemoglobin, total cholesterol, 
and triglycerides (Lieberman et al, 2005). 

 
4.6.F   Risperidone 

 
4.6.F.1   Chronic schizophrenia 

a)  When newer antipsychotic medications (olanzapine, quetiapine, risperidone, and ziprasidone) were 
compared with the first-generation antipsychotic, perphenazine, the majority of patients in each group 
discontinued their antipsychotic study medication before 18 months. Patients (n=1493) with chronic 
schizophrenia were randomized to receive olanzapine 7.5 to 30 milligrams/day (mg/day), perphenazine 8 to 
32 mg/day, quetiapine 200 to 800 mg/day, risperidone 1.5 to 6.0 mg/day, or ziprasidone 40 to 160 mg/day 
for up to 19 months. Overall, 74% of patients discontinued treatment for any cause before 18 months; 
discontinuation rates ranged from 64 to 82%. Time to discontinuation ranged from 3.5 months for 
ziprasidone to 9.2 months with olanzapine. The time to discontinuation was significantly longer in the 
olanzapine group as compared with the quetiapine (hazard ratio (HR), 0.63; 95% confidence interval (CI), 
0.52 to 0.76; p less than 0.001) or risperidone groups (HR, 0.75; 95% CI, 0.62 to 0.90; p=0.002). Time to 
discontinuation due to adverse events were similar between all groups, but the rates ranged from 10% for 
risperidone to 19% for olanzapine (p=0.04). More patients discontinued olanzapine due to greater weight 
gain (average of 0.9 kilograms/month) and greater increases in glycosylated hemoglobin, total cholesterol, 
and triglycerides (Lieberman et al, 2005). 
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Pharmaceuticals, New York, NY, 1999. 
150. Product Information: Biaxin(R), clarithromycin. Abbott Laboratories, North Chicago, IL, 2002. 
151. Product Information: COARTEM(R) oral tablets, artemether lumefantrine oral tablets. Novartis Pharmaceuticals 

Corporation, East Hanover, NJ, 2009. 
152. Product Information: Compazine(R), prochlorperazine maleate spansule capsules, tablets, suppositories, syrup, 

and injectable. GlaxoSmithKline, Research Triangle Park, NC, 2002a. 
153. Product Information: Compazine(R), prochlorperazine maleate spansule. GlaxoSmithKline, Research Triangle 

Park, NC, 2002. 
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2009. 
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158. Product Information: Foscavir(R), foscarnet sodium. AstraZeneca LP, Wilmington, DE, 2000. 
159. Product Information: GEODON(R) intramuscular injection, oral capsule, ziprasidone hydrochloride oral capsule, 

ziprasidone mesylate intramuscular injection. Pfizer Inc, NY, NY, 2005. 
160. Product Information: GEODON(R) oral capsule, GEODON(R) intramuscular powder for solution, ziprasidone 

hydrochloride oral capsule, ziprasidone mesylate intramuscular powder for solution. Pfizer Roerig, New York, NY, 
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182. Product Information: Geodon(R), ziprasidone. Pfizer Inc, NY, NY, 2002d. 
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204. Product Information: Geodon(TM), ziprasidone. Pfizer Inc., NY, NY, 2002c. 
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205. Product Information: Geodon(TM), ziprasidone. Pfizer Inc., NY, NY, 2002d. 
206. Product Information: Geodon(TM), ziprasidone. Pfizer Inc., NY, NY, 2002e. 
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213. Product Information: Geodon(TM), ziprasidone. Pfizer Inc., NY, NY, 2002l. 
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218. Product Information: Geodon(TM), ziprasidone. Pfizer Inc., NY, NY, 2002q. 
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220. Product Information: Geodon(TM), ziprasidone. Pfizer Inc., NY, NY, 2002s. 
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226. Product Information: Geodon(TM), ziprasidone. Pfizer Inc., NY, NY, 2002y. 
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NJ, 2001. 
230. Product Information: Haldol(R), haloperidol decanoate. McNeil Pharmaceutical, Inc., Raritan, NJ, 1998. 
231. Product Information: Halfan(R), halofantrine hydrochloride. Research Triangle Park, NC, 1998. 
232. Product Information: INVEGA(TM) extended-release oral tablets, paliperidone extended-release oral tablets. Alza 

Corporation, Mountain View, CA, 2006. 
233. Product Information: Inapsine(R), droperidol. Akorn, Inc., Decatur, IL, 2001. 
234. Product Information: Levaquin, levofloxacin. Ortho-McNeil Pharmaceutical, Inc, Raritan, NJ, 2004. 
235. Product Information: Lorelco(R), probucol. Marion Merrell Dow, Kansas City, MO, 1991. 
236. Product Information: Mellaril(R), thioridazine. Mylan Pharmaceuticals Inc., Morgantown, WV, 2001. 
237. Product Information: Norpace(R), disopyramide. G.D. Searle & Co., Chicago, IL, 1997. 
238. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999. 
239. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999a. 
240. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999b. 
241. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999c. 
242. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999d. 
243. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999e. 
244. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 2000. 
245. Product Information: Orlaam(R), levomethadyl. Roxane Laboratories, Inc., 2001. 
246. Product Information: PCE(R), erythromycin particles in tablets. Abbott Laboratories, North Chicago, IL, 1997. 
247. Product Information: Propulsid(R), cisapride. Janssen Pharmaceutica, Titusville, NJ, 2000. 
248. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001. 
249. Product Information: Quinaglute(R), quinidine gluconate. Berlex Laboratories, Wayne, NJ, 1999. 
250. Product Information: RANEXA(R) extended-release oral tablets, ranolazine extended-release oral tablets. CV 

Therapeutics Inc, Palo Alto, CA, 2008. 
251. Product Information: SUTENT(R) oral capsules, sunitinib malate oral capsules. Pfizer Labs, New York, NY, 2008. 
252. Product Information: Sandostatin(R), octreotide. Novartis Pharmaceuticals, East Hanover, NJ, 1999. 
253. Product Information: Serentil(R), mesoridazine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 2001. 
254. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999. 
255. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999a. 
256. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999b. 
257. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999c. 
258. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999d. 
259. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999e. 
260. Product Information: Stelazine(R), trifluoperazine hydrochloride. GlaxoSmithKline, Research Triangle Park, NC, 

2002. 
261. Product Information: TASIGNA(R) oral capsules, nilotinib oral capsules. Novartis Pharmaceuticals Corporation, 

East Hanover, NJ;, 2007. 
262. Product Information: TYKERB oral tablets, lapatinib oral tablets. GlaxoSmithKline, Research Triangle Park, NC, 

2008. 
263. Product Information: Tambocor(R) flecainide acetate. 3M Pharmaceuticals, Northridge, CA, 1998. 
264. Product Information: Thorazine(R), chlorpromazine. Smithkline Beecham Pharmaceuticals, Philadelphia, PA, 

2002. 
265. Product Information: Trisenox(R), aresenic trioxide injection. Cell Therapeutics Inc., Seattle, WA, 2000. 
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266. Product Information: Trisenox(R), arsenic trioxide injection. Cell Therapeutics, Inc., Seattle, WA, 2001a. 
267. Product Information: Trisenox(R), arsenic trioxide injection. Cell Therapeutics, Inc., Seattle, WA, 2001b. 
268. Product Information: Trisenox(R), arsenic trioxide. Cell Therapeutics, Inc., Seattle, WA, 2001. 
269. Product Information: Vascor(R), bepridil. McNeil Pharmaceutical, Spring House, PA, 1997. 
270. Product Information: XENAZINE(R) oral tablets, tetrabenazine oral tablets. Prestwick Pharmaceuticals,Inc, 

Washington, DC, 2008. 
271. Product Information: Zomig(R), zolmitriptan tablets. AstraZeneca Pharmaceuticals, Wilmington, DE, 2001. 
272. Rabins PV, Blacker D, Rovner BW, et al: American Psychiatric Association practice guideline for the treatment of 

patients with Alzheimer's disease and other dementias. Second edition. Am J Psychiatry 2007; 164(12 Suppl):5-
56. 

273. Ramos AE, Shytle RD, Silver AA, et al: Ziprasidone-induced oculogyric crisis (letter). J Am Acad Child Adolesc 
Psychiatry 2003; 42(9):1013- 1014. 

274. Raskind MA, Cyrus PA, Ruzicka BB, et al: The effects of Metrifonate on the cognitive, behavioral, and functional 
performance of Alzheimer's Disease in patients. J Clin Psychiatry 1999; 60:318-325. 

275. Ravin DS & Levenson JW: Fatal cardiac event following initiation of risperidone therapy. Ann Pharmacother 1997; 
31:867-870. 

276. Ravin DS & Levenson JW: Fatal cardiac event following initiation of risperidone therapy. Ann Pharmacother 
1997a; 31:867-870. 

277. Ray WA, Chung CP, Murray KT, et al: Atypical antipsychotic drugs and the risk of sudden cardiac death. N Engl J 
Med 2009; 360(3):225-235. 

278. Reeves KR & Harrigan EP: The efficacy and safety of two fixed doses of ziprasidone in schizophrenia (abstract). 
Eur Neuropsychopharmacol 1996; 6(suppl):201. 

279. Rita Moretti, MD, Universita degli Studi di Trieste 
280. Schneeweiss S & Avorn J: Antipsychotic agents and sudden cardiac death — How should we manage the risk?. N 

Engl J Med 2009; 360(3):294-296. 
281. Schneeweiss S, Setoguchi S, Brookhart A, et al: Risk of death associated with the use of conventional versus 
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282. Schotte A, Janssen PFM, Gommeren W, et al: Risperidone compared with new and reference antipsychotic drugs: 

in vitro and in vivo receptor binding. Psychopharmacology 1996; 124:57-73. 
283. Seeger TF, Seymour PA, Schmidt AW, et al: Ziprasidone (CP-88,059): a new antipsychotic with combined 
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284. Serra-Mestres J, Shapleske J, & Tym E: Treatment of palilalia with trazodone (letter). Am J Psychiatry 1996; 

153:580-581. 
285. Shader RI & DiMascio A (Eds): Psychotropic Drug Side Effects, Williams and Wilkins Company, Maryland, 1977. 
286. Sharma ND, Rosman HS, Padhi ID, et al: Torsades de Pointes associated with intravenous haloperidol in critically 

ill patients. Am J Cardiol 1998; 81(2):238-240. 
287. Shelton PS & Brooks VG: Estrogen for dementia-related aggression in elderly men. Ann Pharmacother 1999; 

33:808-812. 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antipsychotic 
Butyrophenone 
Dopamine Antagonist 

2)  Dosing Information 
a)  Haloperidol 

1)  Adult 
a)  Gilles de la Tourette's syndrome 

1)  0.5 to 2 mg (moderate symptoms) OR 3 to 5 mg (severe symptoms) ORALLY 2 to 3 times daily (Prod 
Info haloperidol oral tablets, 2008; Prod Info haloperidol oral solution, 2008) 

b)  Psychotic disorder 
1)  0.5 to 2 mg (moderate symptoms) OR 3 to 5 mg (severe symptoms) ORALLY 2 to 3 times daily (Prod 
Info haloperidol oral tablets, 2006; Prod Info haloperidol oral solution, 2001) 

c)  Schizophrenia 
1)  0.5 to 2 mg (moderate symptoms) OR 3 to 5 mg (severe symptoms) ORALLY 2 to 3 times daily (Prod 
Info haloperidol oral tablets, 2006; Prod Info haloperidol oral solution, 2001) 

2)  Pediatric 
a)  Not FDA approved in children less than 3 years of age (Prod Info haloperidol oral tablets, 2008; Prod Info 
haloperidol oral solution, 2008) 

1)  Gilles de la Tourette's syndrome 
a)  age 3 to 12 yr (weight range 15 to 40 kg), begin with the lowest possible dose (0.5 mg per day) or 
weight-based dose (0.05 to 0.075 mg/kg/day) ORALLY in 2 to 3 divided doses, whichever is less; 
increase by 0.5 mg at 5 to 7 day intervals to therapeutic effect (Prod Info haloperidol oral tablets, 2008;
Prod Info haloperidol oral solution, 2008) 
b)  over age 12 years, 0.5 to 2 mg (moderate symptoms) or 3 to 5 mg (severe symptoms) orally 2 to 3 
times daily (Prod Info haloperidol oral tablets, 2008; Prod Info haloperidol oral solution, 2008) 

2)  Hyperactive behavior, (Short-term treatment) after failure to respond to non-antipsychotic medication 
and psychotherapy 

a)  3 to 12 yr (weight range 15 to 40 kg), 0.05 to 0.075 mg/kg/day ORALLY in 2 to 3 divided doses, 
increase by 0.5 mg at 5 to 7 day intervals to therapeutic effect; MAX daily dose 0.075 mg/kg/day (Prod 
Info haloperidol oral tablets, 2006; Prod Info haloperidol oral solution, 2001) 

3)  Psychotic disorder 
a)  3 to 12 yr (weight range 15 to 40 kg), 0.05 mg/kg/day ORALLY in 2 to 3 divided doses, may 
increase by 0.5 mg/day at 5 to 7 day intervals to therapeutic effect; MAX daily dose 0.15 mg/kg/day 
(Prod Info haloperidol oral tablets, 2006; Prod Info haloperidol oral solution, 2001) 
b)  12 yr and older, 0.5 to 2 mg (moderate symptoms) OR 3 to 5 mg (severe symptoms) ORALLY 2 to 
3 times daily (Prod Info haloperidol oral tablets, 2006; Prod Info haloperidol oral solution, 2001) 

4)  Schizophrenia 
a)  3 to 12 yr (weight range 15 to 40 kg), 0.05 mg/kg/day ORALLY in 2 to 3 divided doses, may 
increase by 0.5 mg/day at 5 to 7 day intervals to therapeutic effect; MAX daily dose 0.15 mg/kg/day 
(Prod Info haloperidol oral tablets, 2006; Prod Info haloperidol oral solution, 2001) 
b)  12 yr and older, 0.5 to 2 mg (moderate symptoms) OR 3 to 5 mg (severe symptoms) ORALLY 2 to 
3 times daily (Prod Info haloperidol oral tablets, 2006; Prod Info haloperidol oral solution, 2001) 

b)  Haloperidol Decanoate 
1)  Adult 

a)  Chronic schizophrenia 
1)  stabilized on low daily oral doses (up to 10 mg/day), 10 to 15 times previous daily oral dose IM monthly 
or every 4 wks; MAX initial dose 100 mg (Prod Info haloperidol decanoate injection, 2005) 
2)  stabilized on high daily oral doses, 20 times previous daily oral dose IM for the first month, then 10 to 15 
times previous daily oral dose IM monthly or every 4 wks; MAX initial dose 100 mg (Prod Info haloperidol
decanoate injection, 2005) 

2)  Pediatric 
a)  Safety and effectiveness have not been established in children 

c)  Haloperidol Lactate 
1)  Adult 

a)  Gilles de la Tourette's syndrome 
1)  2 to 5 mg IM, may repeat every 4 to 8 hr depending on patient response; increase to every 1 hr if 
needed (Prod Info haloperidol lactate IM injection, 2005) 

b)  Schizophrenia 
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1)  2 to 5 mg IM, may repeat every 4 to 8 hr depending on patient response; increase to every 1 hr if 
needed (Prod Info HALDOL(R) immediate release IM injection, 2008) 

2)  Pediatric 
a)  safety and effectiveness have not been established in pediatric patients (Prod Info HALDOL(R) immediate 
release IM injection, 2008) 

3)  Contraindications 
a)  Haloperidol 

1)  comatose state from any cause (Prod Info haloperidol oral tablets, 2008) 
2)  hypersensitivity to haloperidol (Prod Info haloperidol oral tablets, 2008) 
3)  Parkinson's disease (Prod Info haloperidol oral tablets, 2008) 
4)  toxic central nervous system depression, severe (Prod Info haloperidol oral tablets, 2008) 

b)  Haloperidol Decanoate 
1)  comatose state from any cause (Prod Info HALDOL(R) Decanoate IM injection, 2008) 
2)  hypersensitivity to haloperidol (Prod Info HALDOL(R) Decanoate IM injection, 2008) 
3)  Parkinson's disease (Prod Info HALDOL(R) Decanoate IM injection, 2008) 
4)  toxic CNS depression, severe (Prod Info HALDOL(R) Decanoate IM injection, 2008) 

c)  Haloperidol Lactate 
1)  comatose state from any cause (Prod Info HALDOL(R) immediate release IM injection, 2008) 
2)  hypersensitivity to haloperidol lactate (Prod Info HALDOL(R) immediate release IM injection, 2008) 
3)  Parkinson's disease (Prod Info HALDOL(R) immediate release IM injection, 2008) 
4)  toxic CNS depression, severe (Prod Info HALDOL(R) immediate release IM injection, 2008) 

4)  Serious Adverse Effects 
a)  Haloperidol 

1)  Agranulocytosis 
2)  Dead - sudden death 
3)  Death 
4)  Neuroleptic malignant syndrome 
5)  Paralytic ileus 
6)  Priapism 
7)  Prolonged QT interval 
8)  Seizure 
9)  Sudden cardiac death 
10)  Tardive dyskinesia 
11)  Torsades de pointes 

b)  Haloperidol Decanoate 
1)  Agranulocytosis 
2)  Neuroleptic malignant syndrome 
3)  Paralytic ileus 
4)  Priapism 
5)  Prolonged QT interval 
6)  Seizure 
7)  Tardive dyskinesia 
8)  Torsades de pointes 

5)  Clinical Applications 
a)  Haloperidol 

1)  FDA Approved Indications 
a)  Gilles de la Tourette's syndrome 
b)  Hyperactive behavior, (Short-term treatment) after failure to respond to non-antipsychotic medication and 
psychotherapy 
c)  Psychotic disorder 
d)  Schizophrenia 

b)  Haloperidol Decanoate 
1)  FDA Approved Indications 

a)  Chronic schizophrenia 
c)  Haloperidol Lactate 

1)  FDA Approved Indications 
a)  Gilles de la Tourette's syndrome 
b)  Schizophrenia 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 
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Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product 
Index) 
B)  Synonyms 

Haloperidol 
Haloperidol Decanoate 
Haloperidol Lactate 

C)  Physicochemical Properties 
1)  Molecular Weight 

a)  Haloperidol: 375.87 (Prod Info haloperidol oral tablets, 2008); haloperidol decanoate: 530.13 (Prod Info 
haloperidol decanoate injection, 2005) 

2)  pH 
a)  Haloperidol lactate: 3 to 3.6 (Prod Info HALDOL(R) immediate release IM injection, 2008) 

3)  Solubility 
a)  Haloperidol decanoate is soluble in most organic solvents and almost insoluble in water (0.01 mg/mL) (Prod 
Info haloperidol decanoate injection, 2005). 

 
 1.2   Storage and Stability 

A)  Haloperidol Decanoate 
1)  Preparation 

a)  Intramuscular route 
1)  Do not administer haloperidol decanoate intravenously (Prod Info haloperidol decanoate injection, 
2005). 
2)  Haloperidol decanoate should be administered by deep intramuscular injection (21G needle) into the 
gluteal region. The maximum recommended volume is 3 milliliters per injection site (Prod Info haloperidol 
decanoate injection, 2005). 

B)  Haloperidol Lactate 
1)  Preparation 

a)  General Information 
1)  Do NOT administer haloperidol lactate intravenously (Prod Info HALDOL(R) immediate release IM 
injection, 2008). 

C)  Haloperidol 
1)  Oral route 

a)  Tablet 
1)  Store at controlled room temperature, between 20 and 25 degrees C (68 and 77 degrees F), in a tight, 
light-resistant container (Prod Info haloperidol oral tablets, 2008). 

D)  Haloperidol Decanoate 
1)  Intramuscular route 

a)  Solution 
1)  Store at controlled room temperature, between 15 and 30 degrees C (59 and 86 degrees F). Protect 
from light. Do not refrigerate or freeze (Prod Info HALDOL(R) Decanoate IM injection, 2008). 
2)  Investigations of the stability of haloperidol decanoate when drawn into plastic syringes have not been 
conducted. Preparation of individual doses of medication in disposable plastic syringes may be carried out 
a few hours prior to administration, provided these are protected from light. Because of unknown stability 
and because of concern for dosage sterility, such storage for longer periods is not recommended. Stability 
in other types of syringes is also unknown (Pers Comm, 1987). 

E)  Haloperidol Lactate 
1)  Intramuscular route 

a)  Solution 
1)  Store at controlled room temperature, between 15 and 30 degrees C (59 and 86 degrees F). Protect 
from light. Do not freeze (Prod Info HALDOL(R) immediate release IM injection, 2008). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Geriatric Patients 

Dosage Adjustment During Dialysis 
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Dosage in Other Disease States 

 
1.3.1   Normal Dosage 

Important Note 

Important Note 

Important Note 

Haloperidol 

Haloperidol Decanoate 

Haloperidol Lactate 

 
1.3.1.A   Important Note 

The US Food and Drug Administration (FDA) issued an alert concerning reports of Torsades de Pointes and QT
prolongation, some with fatal outcomes associated with the use of haloperidol, haloperidol decanoate, and 
haloperidol lactate, especially when administered intravenously (not an approved route of administration) or in 
higher doses than recommended. At least 28 published case reports exist, and case-control studies have 
demonstrated a dose-response relationship between intravenous haloperidol and the development of Torsades 
de Pointes (US Food and Drug Administration, 2007). 

 
1.3.1.B   Important Note 

Haloperidol decanoate is in a sesame seed oil base and should not be given intravenously (Prod Info 
haloperidol decanoate injection, 2005). 
The US Food and Drug Administration (FDA) issued an alert concerning reports of Torsades de Pointes and QT
prolongation, some with fatal outcomes associated with the use of haloperidol, haloperidol decanoate, and 
haloperidol lactate, especially when administered intravenously (not an approved route of administration) or in 
higher doses than recommended. At least 28 published case reports exist, and case-control studies have 
demonstrated a dose-response relationship between intravenous haloperidol and the development of Torsades 
de Pointes (US Food and Drug Administration, 2007). 

 
1.3.1.C   Important Note 

Haloperidol lactate should NOT be given intravenously (Prod Info HALDOL(R) immediate release IM injection,
2008). 
The US Food and Drug Administration (FDA) issued an alert concerning reports of Torsades de Pointes and QT 
prolongation, some with fatal outcomes associated with the use of haloperidol, haloperidol decanoate, and 
haloperidol lactate, especially when administered intravenously (not an approved route of administration) or in 
higher doses than recommended. At least 28 published case reports exist, and case-control studies have 
demonstrated a dose-response relationship between intravenous haloperidol and the development of Torsades 
de Pointes (US Food and Drug Administration, 2007). 

 
1.3.1.D   Haloperidol 

Intravenous route 

Oral route 

Chemotherapy-induced nausea and vomiting; Treatment and Prophylaxis 

Hiccoughs 

Ocular hypertension 

Opioid withdrawal 
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1.3.1.D.1   Intravenous route 
a)  CONTINUOUS INTRAVENOUS DOSING 

1)  An initial bolus dose of 10 milligrams followed by continuous infusion beginning as 10 milligrams 
per hour is recommended. If control is not achieved, the bolus is repeated every 30 minutes, as well as 
increasing the infusion rate by 5 milligrams per hour. Adjunctive sedative (benzodiazepines) doses 
should be adjusted as needed or discontinued if possible. After achieving control, infusion rates should 
be titrated downward by 50% at each interval, seeking eventual return to bolus dosing. Continuous 
infusion haloperidol should be considered for patients receiving 80 mg of haloperidol daily (given in 8 
or more bolus doses) or who receive more than 10 mg/hour over 5 or more consecutive hours. 
Continuous dosing is also warranted in patients not effectively managed on other sedatives and in 
those in whom attempted reversal of the cause of agitation has been unsuccessful (Riker et al, 1994a).
2)  Initial infusion doses of 2 to 25 milligrams per hour haloperidol by continuous infusion have been 
cited in individual cases (Seneff & Mathews, 1995); (Dixon & Craven, 1993)(Fernandez et al, 1988).
3)  Maximum infusion rate cited is 40 milligrams per hour (Riker et al, 1994a). 

b)  INTERMITTENT INTRAVENOUS DOSING 
1)  Total daily intermittent intravenous haloperidol doses of 80, 285, 130, 460, and 530 milligrams were 
generally well tolerated (Tesar et al, 1985). 

c)  SWITCHING FROM INJECTABLE TO ORAL HALOPERIDOL 
1)  For an initial approximation of the total daily dose required, the parenteral dose administered in the 
preceding 24 hours may be used; the first oral dose should be given within 12 to 24 hours following the 
last parenteral dose (Prod Info HALDOL(R) injection, 2007). 

 
1.3.1.D.2   Oral route 

Behavioral syndrome - Dementia 

Gilles de la Tourette's syndrome 

Schizophrenia 

 
1.3.1.D.2.a   Behavioral syndrome - Dementia 

1)  A randomized, double-blind, placebo controlled crossover study demonstrated that standard-dose 
(2 to 3 milligrams (mg) daily) haloperidol was effective and superior to low-dose (0.05 to 0.75 mg daily) 
for treating psychosis and disruptive behaviors in patients with Alzheimer's disease. Seventy-one 
patients were treated with either standard-dose or low-dose haloperidol or placebo for 6 weeks. The 
patients taking placebo then crossed over to either standard or low- dose haloperidol while the 
haloperidol patients crossed over to placebo for another 6 weeks. Standard-dose haloperidol was 
efficacious and superior to low- dose haloperidol and placebo for the 60 patients who completed the 
first phase of the study. The same results were demonstrated in the second phase. Extrapyramidal 
side effects were greater with the standard dose however, low- dose haloperidol did not differ from 
placebo with regard to efficacy (Devanand et al, 1998). 

 
1.3.1.D.2.b   Gilles de la Tourette's syndrome 

1)  Manufacturer dose 
a)  The recommended dose in adults with moderate symptoms is haloperidol 0.5 to 2 milligrams
(mg) orally 2 to 3 times daily, or with severe symptoms 3 to 5 mg orally 2 to 3 times daily (Prod 
Info haloperidol oral tablets, 2008; Prod Info haloperidol oral solution, 2008). 

2)  Tourette's syndrome is initially treated with haloperidol 6 to 15 mg/day orally in divided doses. 
Dosage is gradually increased in 2 mg increments until adverse effects are disabling. When symptoms 
are controlled the dose is tapered to approximately 9 mg/day for maintenance (AMA Department of 
Drugs, 1980). 

 
1.3.1.D.2.c   Schizophrenia 

1)  SUMMARY 
a)  The usual daily oral dose range is from 1 to 15 milligrams; doses exceeding 100 milligrams 
have been used in severely resistant patients. Moderate doses of neuroleptic drugs, defined as 
between 165 and 375 milligram equivalent of chlorpromazine, were preferred in the maintenance 
therapy of chronic psychosis in a meta-analysis of 22 randomized control trials (Bollini et al, 1994). 
The association between dose and clinical effectiveness and side effects was assessed. At doses 
greater than 375 milligram equivalent of chlorpromazine, there was no incremental clinical 
improvement seen, and adverse reactions occurred at a significantly higher rate. 

2)  There is significant variation between patients in the amount of medication required; dosage must 
be individualized. The normal dosage range for initiation of therapy for psychiatric indications is 1 to 6 
milligrams/day for moderate symptomatology and 6 to 15 milligrams/day for severe symptomatology,
divided into 2 to 3 doses. Adjustment of the dose up to 100 milligrams/day may be necessary for 

Page 5 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 5

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 5 of 160



severely resistant patients. When switching from parenteral to oral therapy, the first oral dose should 
be given within 12 to 24 hours. The same oral as parenteral dose may be used with dosage 
adjustments made based on patient's response (Prod Info Haldol(R), 97a). 
3)  A 4-week prospective trial demonstrated that patients experiencing first-episode psychosis 
responded to haloperidol doses that were well below doses commonly prescribed. Patients (n=36) 
diagnosed with nonaffective psychosis began haloperidol treatment with 2 milligrams (mg) daily. The 
dose was increased weekly until either significant improvement or the onset of extrapyramidal 
symptoms occurred. The optimal dose for 42 percent of the patients was 2 mg daily and on average, 
these patients exhibited the greatest improvement (Zhang- Wong et al, 1999). 
4)  Low dosage (16 milligrams/day) was compared with high dosage (80 milligrams/day) of haloperidol 
in 40 newly admitted schizophrenia patients for 21 days. Upon evaluation on five occasions, the low 
dosage group showed significantly greater improvement (Winter et al, 1984). Similar results were 
found in another study (Rifkin et al, 1991). 
5)  A double-blind study was conducted in 42 patients treated with 10 milligrams, 30 milligrams, and 80
milligrams per day of haloperidol. The researchers found no relationship between neuroleptic dose and 
outcome of mania, and no differences in side effects. These results suggest that there is no advantage 
to using more than 10 milligrams per day of haloperidol (Rifkin et al, 1990). 
6)  Haloperidol doses of 5, 10, and 20 milligrams per day were compared for 4 weeks in 80 newly 
admitted schizophrenic patients. The results after two weeks showed the 20 milligrams dose to be 
more effective than the 5 milligrams dose and the same as the 10 milligrams dose. Over the last two
week period, the 20 milligrams dose per day did not control the patients. The researchers referred to 
this as "psychotoxic" side-effects. The researchers recommended 20 milligrams per day for short-term 
therapy of psychotic disorders (Van Putten et al, 1990). 

1.3.1.D.2.d   Mania 
1)  In a double-blind, randomized study lasting six weeks, three dosage levels of haloperidol (10, 30 or 
80 mg/day) were compared in 47 newly-diagnosed manic inpatients. All patients also received 
benztropine (2 mg three times per day). There were no significant differences in treatment outcomes or 
side effects among patients at the three dosage levels. The authors concluded that haloperidol doses 
in excess of 10 mg/day offered no advantage in controlling symptoms of mania (Rifkin et al, 1994). 

1.3.1.D.2.e   SWITCHING FROM INJECTABLE TO ORAL HALOPERIDOL 
1)  For an initial approximation of the total daily dose required, the parenteral dose administered in the 
preceding 24 hours may be used; the first oral dose should be given within 12 to 24 hours following the 
last parenteral dose (Prod Info HALDOL(R) injection, 2007). 

 
1.3.1.D.3   Chemotherapy-induced nausea and vomiting; Treatment and Prophylaxis 

See Drug Consult reference: CHEMOTHERAPY AND RADIOTHERAPY TREATMENT GUIDELINES FOR 
NAUSEA AND VOMITING 

 
1.3.1.D.4   Hiccoughs 

See Drug Consult reference: HICCUPS - ETIOLOGY AND TREATMENT 
 
1.3.1.D.5   Ocular hypertension 

a)  Topical administration of the haloperidol ophthalmic solution (0.125% and 1%) produced modest 
reductions in intraocular pressure in healthy volunteers, however, reductions were not considered 
statistically significant (Lavin & Andrews, 1986). These data do not suggest the role for topical haloperidol 
in the treatment of glaucoma. 

 
1.3.1.D.6   Opioid withdrawal 

See Drug Consult reference: DRUG THERAPY OF OPIOID WITHDRAWAL 
1.3.1.D.7   HIGH DOSE THERAPY 

a)  A randomized, double-blind study demonstrated that high-dose, long-term treatment with haloperidol 
may not be justified regardless if supported by clinical judgment (Volavka et al, 2000). Hospitalized patients 
(n=23) with the diagnosis of schizophrenia or schizoaffective disorder and with haloperidol plasma levels of 
at least 15 nanograms per milliliter (ng/mL) were assigned to an experimental group (n=11) or a control 
group (n=12). The plasma level for the experimental group was reduced to 10 ng/mL via a gradual dose 
reduction while the control group was maintained at the original level. Over a period of 16 weeks, both 
groups demonstrated a slight reduction in symptoms and there were no significant differences in symptom 
severity. Additionally, the reduction in dose did not result in any apparent side effects. The authors 
conclude that high-dose therapy may be cautiously questioned since this study was small and biased. 
b)  Two studies failed to establish that a dosage of 100 milligrams/day was more effective than a dosage of 
10 milligrams/day in 63 acutely schizophrenic patients (Donlon et al, 1980; Ericksen et al, 1978). However, 
another study concluded that previously nonresponsive chronic schizophrenics may benefit from adequate 
high doses (median 100 milligrams/day) of haloperidol (Psaras et al, 1980). 
c)  Intravenous haloperidol ranging from 100 to 480 milligrams over 24 hours plus 36 to 480 milligrams of 
lorazepam has been shown to be effective in treatment of delirium in the critically ill cancer patient; the 
combination of haloperidol and lorazepam intravenously in a wide range of doses appears to be safe and 
effective (Adams et al, 1986). 
d)  The need for high-dose therapy was demonstrated in some chronic patients. By evaluating 100 patients 
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it was found that eight patients required more than 15 milligrams per day of haloperidol. When the strength 
was reduced, the eight patients lapsed back into their original psychiatric state. These authors conclude 
that dose-responsive patients should be examined on an individual basis (Brotman & McCormick, 1990).
e)  High-dose therapy was used in a patient receiving treatment via an intra-aortic balloon pump. The 
patient was given a 50 milligrams bolus dose of haloperidol and 50 milligrams intravenously every hour 
thereafter. The patient received a total of 1200 milligrams of haloperidol in the first 24 hour period, and 
1100 milligrams during the next 24 hour period. The doses were then decreased daily until day ten, when 
the pump was removed. No signs of extrapyramidal symptoms were exhibited (Sanders et al, 1991). 

 
1.3.1.E   Haloperidol Decanoate 

1)  ORAL TO DEPOT CONVERSION 
a)  The recommended initial dose of Haldol(R) decanoate is 10 to 20 times the previous daily dose in oral 
haloperidol equivalents but no more than a maximum initial dose of 100 milligrams given at monthly 
intervals. However, if initial conversion doses are more than 100 milligrams, the dose should be 
administered in 2 injections (ie, a maximum of 100 mg followed by the remaining balance in 3 to 7 days) 
(Prod Info haloperidol decanoate injection, 2005). 
b)  Clinical experience with depot injections greater than 450 milligrams/month is limited (Prod Info 
haloperidol decanoate injection, 2005). 
c)  The pharmacokinetic properties and therapeutic efficacy of haloperidol decanoate were studied in 21 
chronic psychotic inpatients stabilized on oral haloperidol. The intramuscular dose was calculated from the 
oral dose, using standard equivalencies for those neuroleptics other than haloperidol. The depot form was 
administered for 4 months, the last 3 months given at one-half the original calculated loading dose. The 
depot form resulted in less fluctuation in blood levels, with levels approximating those on oral therapy. One
third of the patients deteriorated, and there was no significant change in the incidence or severity of side 
effects. The authors concluded that there was no clinical advantage to the use of haloperidol decanoate 
over oral forms of therapy (de Cuyper et al, 1986). 
d)  Intramuscular haloperidol decanoate was compared with oral haloperidol in 30 chronic schizophrenic 
patients (Nair et al, 1986). Patients were stabilized for 2 weeks on an oral dose, which was then maintained 
for 2 weeks. Patients were then transferred to an intramuscular dose, stabilized, then continued on the 
dose for 5 months. Side effects were comparable and minimal. Therapeutic responses were also 
comparable. The monthly dose of haloperidol decanoate needed to achieve an equivalent therapeutic 
response was 15 times the daily dose of haloperidol in 17 patients, 10 times the daily oral dose of 
haloperidol in 7 patients, and ranged from 9.4 to 15 times the daily oral haloperidol dose in all patients. The 
authors concluded that intramuscular haloperidol decanoate is comparable to oral haloperidol in safety and 
efficacy and produces lower blood levels with less fluctuation. 
e)  Oral haloperidol given daily was compared with intramuscular haloperidol decanoate given every 28 
days to establish pharmacokinetically and therapeutically equivalent dosages (Nayak et al, 1987). The 
study involved 20 patients and was of an open design. Results showed that haloperidol decanoate every 
28 days required dosages 21.4 times higher than haloperidol given daily to achieve similar blood 
concentrations, but required dosages only 14.1 times higher to achieve similar clinical results. The authors 
recommended that dosages of haloperidol decanoate should be lower than what is calculated to achieve 
therapeutic blood levels. The dose is subsequently titrated upwards to achieve the desired therapeutic 
response. 
f)  Eighteen patients who were taking oral haloperidol and then switched to depot haloperidol were studied. 
The first month's mean haloperidol decanoate dose was 23.1 times the oral haloperidol dose, with a mean 
plasma concentration level of 3 +/- 1.9 mg/mL. The second month's dosing level regimen was decreased 
by 27.6 percent, giving a mean plasma concentration of 6.5 +/- 2.6 mg/mL. The patients improved during 
the conversion. The researchers concluded that haloperidol decanoate has less fluctuation than oral 
haloperidol because of constant absorption (Ereshefsky et al, 1990). 
g)  A method was described to convert from oral to depot intramuscular forms of haloperidol using a 
loading dose strategy (Ereshefsky et al, 1993). The method consisted of using a total dose of 20 times the 
oral dose, administered in consecutive divided doses of 100 to 200 milligrams every three to seven days. 
Oral haloperidol was discontinued prior to the first injection, except in cases where the daily haloperidol 
dose was 40 milligrams or greater where the dose was gradually reduced over two months. The depot dose 
was reduced, typically by 25% in both the second and third months to avoid excessive accumulation. The 
long-term maintenance dose was adjusted based on clinical response. 

 
1.3.1.F   Haloperidol Lactate 

 
1.3.1.F.1   Intramuscular route 

Gilles de la Tourette's syndrome 

Schizophrenia 
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1.3.1.F.1.a   Gilles de la Tourette's syndrome 
1)  The recommended dose for the control of tics and vocal utterances of Tourette's disorder is 
haloperidol lactate 2 to 5 milligrams intramuscularly. Depending on the clinical effect, the dose may be 
repeated every 1 hour, although a 4- to 8-hour interval may be sufficient (Prod Info haloperidol lactate 
IM injection, 2005). 

 
1.3.1.F.1.b   Schizophrenia 

1)  In schizophrenic adults who are acutely agitated with moderately severe to very severe symptoms, 
the recommended dose is haloperidol lactate 2 to 5 milligrams intramuscularly. Depending on the 
clinical effect, the dose may be repeated every 1 hour, although a 4- to 8-hour interval may be 
sufficient (Prod Info HALDOL(R) immediate release IM injection, 2008). 

 
1.3.2   Dosage in Renal Failure 

A)  Haloperidol 
1)  No specific dosage adjustment is necessary in patients with renal impairment (Bennett et al, 1994). 

B)  Haloperidol Decanoate 
1)  No specific dosage adjustment is necessary in patients with renal impairment (Bennett et al, 1994). 

C)  Haloperidol Lactate 
1)  No specific dosage adjustment is necessary in patients with renal impairment (Bennett et al, 1994). 

 
1.3.4   Dosage in Geriatric Patients 

A)  Haloperidol 
1)  ORAL 

a)  Geriatric or debilitated patients may require a higher doses (0.5 to 2 milligrams 2 to 3 times daily) to 
achieve prompt response in some cases (Prod Info haloperidol oral tablets, 2006; Prod Info haloperidol oral 
solution, 2001). 
b)  Elderly patients with chronic refractory schizophrenia should be initially treated with 0.5 to 1.5 
milligram/day orally. Dosage may be gradually increased to a usual maintenance dose of 2 to 8 
milligrams/day (AMA Department of Drugs, 1980). 
c)  Results of a double-blind, crossover study in 58 nursing-home residents suggest that the efficacy of 
long-term haloperidol, thioridazine, and lorazepam should be closely monitored and routine attempts at 
drug withdrawal should be considered (Cohen-Mansfield et al, 1999). The residents participating in the 
study were older than 70 years and had received haloperidol, thioridazine, or lorazepam for agitation for at 
least 4 weeks. Half of the residents had their medication dose tapered over 3 weeks and then received 
placebo while the other half continued their usual medication dosage. After 7 weeks, the residents crossed 
over and either titrated back on their medication or titrated off and began placebo for another 7 weeks. 
Analyses exhibited no effect of drug therapy discontinuation on behavior and withdrawal of medication had
no impact on psychiatric symptom scores or agitation levels. More research is warranted to identify 
effective treatment for agitation and the appropriate duration of effectiveness. 
d)  Mentally retarded elderly patients with hyperkinesia are initially treated with 1.5 to 6 milligrams/day 
orally in divided doses. Doses may be gradually increased to a maximum of 15 milligrams/day to achieve 
control. Doses are then tapered to a minimally effective maintenance dose (AMA Department of Drugs, 
1980). 

B)  Haloperidol Decanoate 
1)  INTRAMUSCULAR - DEPOT 

a)  Initial conversion from oral therapy for elderly patients, debilitated patients, or those on stable low doses 
of oral haloperidol, consists of a dose 10 to 15 times the previous oral daily dose. The dose is given at 
monthly intervals (Prod Info haloperidol decanoate injection, 2005). 

C)  Haloperidol Lactate 
1)  A lower dose may be required in the elderly, and titrated to clinical effect. In elderly women there has been a 
prevalence of tardive dyskinesia (Prod Info HALDOL(R) immediate release IM injection, 2008). 

 
1.3.5   Dosage Adjustment During Dialysis 

A)  Haloperidol 
1)  It is unlikely that dosage adjustment is required during dialysis. Its large volume of distribution and low 
plasma levels suggest that little drug would be removed by dialysis (Anderson et al, 1976; Bennett et al, 1994).

B)  Haloperidol Decanoate 
1)  It is unlikely that dosage adjustment is required during dialysis. Its large volume of distribution and low 
plasma levels suggest that little drug would be removed by dialysis (Anderson et al, 1976; Bennett et al, 1994).

C)  Haloperidol Lactate 
1)  It is unlikely that dosage adjustment is required during dialysis. Its large volume of distribution and low 
plasma levels suggest that little drug would be removed by dialysis (Anderson et al, 1976; Bennett et al, 1994).

 
1.3.6   Dosage in Other Disease States 

A)  Haloperidol Decanoate 
1)  DEBILITATED PATIENTS 

a)  Initial conversion from oral to depot injection in debilitated patients consists of a dose 10 to 15 times the 
previous oral daily dose. The dose is given at monthly intervals (Prod Info haloperidol decanoate injection,
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2005). 
B)  Haloperidol Lactate 

1)  A lower dose may be required in debilitated patients or those with a history of adverse reactions to 
antipsychotic drugs, and titrated to clinical effect (Prod Info HALDOL(R) immediate release IM injection, 2008).

 
 1.4   Pediatric Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage Adjustment During Dialysis 

 
1.4.1   Normal Dosage 

Important Note 

Important Note 

Important Note 

Haloperidol 

Haloperidol Decanoate 

Haloperidol Lactate 

 
1.4.1.A   Important Note 

The US Food and Drug Administration (FDA) issued an alert concerning reports of Torsades de Pointes and QT
prolongation, some with fatal outcomes associated with the use of haloperidol, haloperidol decanoate, and 
haloperidol lactate, especially when administered intravenously (not an approved route of administration) or in 
higher doses than recommended. At least 28 published case reports exist, and case-control studies have 
demonstrated a dose-response relationship between intravenous haloperidol and the development of Torsades 
de Pointes (US Food and Drug Administration, 2007). 

 
1.4.1.B   Important Note 

Haloperidol decanoate is in a sesame seed oil base and should not be given intravenously (Prod Info 
haloperidol decanoate injection, 2005). 
The US Food and Drug Administration (FDA) issued an alert concerning reports of Torsades de Pointes and QT
prolongation, some with fatal outcomes associated with the use of haloperidol, haloperidol decanoate, and 
haloperidol lactate, especially when administered intravenously (not an approved route of administration) or in 
higher doses than recommended. At least 28 published case reports exist, and case-control studies have 
demonstrated a dose-response relationship between intravenous haloperidol and the development of Torsades 
de Pointes (US Food and Drug Administration, 2007). 

 
1.4.1.C   Important Note 

Haloperidol lactate should NOT be given intravenously (Prod Info HALDOL(R) immediate release IM injection,
2008). 
The US Food and Drug Administration (FDA) issued an alert concerning reports of Torsades de Pointes and QT 
prolongation, some with fatal outcomes associated with the use of haloperidol, haloperidol decanoate, and 
haloperidol lactate, especially when administered intravenously (not an approved route of administration) or in 
higher doses than recommended. At least 28 published case reports exist, and case-control studies have 
demonstrated a dose-response relationship between intravenous haloperidol and the development of Torsades 
de Pointes (US Food and Drug Administration, 2007). 

 
1.4.1.D   Haloperidol 

Oral route 

Anorexia nervosa 
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1.4.1.D.1   Oral route 

 
1.4.1.D.1.a   Gilles de la Tourette's syndrome 

1)  The recommended dose in pediatric patients age 3 to 12 years (weight range 15 to 40 kilograms) 
for the treatment of Tourette's disorder is haloperidol 0.05 to 0.075 milligrams/kilogram/day 
(mg/kg/day) orally in 2 to 3 divided doses. Begin with the lowest possible dose (0.5 mg per day) or 
weight-based dose (0.05 to 0.075 mg/kg/day) ORALLY in 2 to 3 divided dose, whichever is less. 
Increases in dose are recommended at 0.5 mg increments at 5 to 7 day intervals to therapeutic effect, 
to a maximum daily dose of 0.075 mg/kg/day (Prod Info haloperidol oral tablets, 2008; Prod Info 
haloperidol oral solution, 2008). 
2)  In children over age 12 years the recommended dose is haloperidol 0.5 to 2 mg (moderate 
symptoms) or 3 to 5 mg (severe symptoms) orally 2 to 3 times daily (Prod Info haloperidol oral tablets, 
2008; Prod Info haloperidol oral solution, 2008). 

b)  Haloperidol is not recommended for use in children under 3 years old (Prod Info haloperidol oral tablets,
2008; Prod Info haloperidol oral solution, 2008). 

 
1.4.1.D.2   Anorexia nervosa 

See Drug Consult reference: ANOREXIA NERVOSA - DRUG THERAPY 
 
1.4.1.E   Haloperidol Decanoate 

 
1.4.1.F   Haloperidol Lactate 

1)  Safety and effectiveness have not been established in pediatric patients (Prod Info HALDOL(R) 
immediate release IM injection, 2008). 

 
1.4.2   Dosage in Renal Failure 

A)  Haloperidol 
1)  No specific dosage adjustment is necessary in patients with renal impairment (Bennett et al, 1994). 

B)  Haloperidol Decanoate 
1)  No specific dosage adjustment is necessary in patients with renal impairment (Bennett et al, 1994). 

 
1.4.4   Dosage Adjustment During Dialysis 

A)  Haloperidol 
1)  It is unlikely that dosage adjustment is required during dialysis. Its large volume of distribution and low 
plasma levels suggest that little drug would be removed by dialysis (Anderson et al, 1976; Bennett et al, 
1994). 

B)  Haloperidol Decanoate 
1)  It is unlikely that dosage adjustment is required during dialysis. Its large volume of distribution and low 
plasma levels suggest that little drug would be removed by dialysis (Anderson et al, 1976; Bennett et al, 
1994). 

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  Sedation, oral: greater than 1 hour (Forsman & Ohman, 1976). 
b)  Sedation, intravenous: 1 hour (Forsman & Ohman, 1976). 

 
 2.2   Drug Concentration Levels 

A)  Therapeutic Drug Concentration 
1)  Schizophrenic, schizoaffective and schizophreniform disorders, 5 to 15 ng/mL (Ulrich et al, 1998); (Van 
Patten et al, 1992)(Extein et al, 1983; Mavroidis et al, 1983; Morselli et al, 1982; Magliozzi et al, 1981). 

a)  In a 35-study meta-analysis and review, a lower threshold concentration for therapeutic effect was 
reported of 5.6 mcg/L (range: 3.1 to 8 mcg/L) and an upper threshold concentration of 16.9 mcg/L (range 
11 to 26 mcg/L). A target concentration of 10 mcg/L was recommended (Ulrich et al, 1998). 
b)  A meta-analysis of 18 studies concluded that there was support for the existence of a therapeutic 
window between 4 and 26 nanograms/milliliter (de Oliveira et al, 1996a). 
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c)  Increasing the haloperidol dose to achieve plasma levels above 18 ng/mL was not associated with 
improved response in a study of 66 adult inpatients with schizophrenia (Coryell et al, 1998). These results 
were supported by a study of 95 adults with acute psychosis (schizophrenia and schizoaffective disorder). 
The probability of improvement among initial non-responders was significantly increased among patients 
titrated to plasma levels of 5 to 18 ng/mL, as opposed to those at lower or higher haloperidol levels 
(Janicak et al, 1997). 

B)  Time to Peak Concentration 
1)  Oral: 2 to 6 hours (Prod Info Haldol(R), 97). 

a)  The steady-state pharmacokinetics of oral haloperidol varies widely among different patients (Kudo & 
Ishizaki, 1999). 
b)  The steady state plasma concentrations of haloperidol and reduced haloperidol were not significantly 
different among 4 patient subgroups (n= 101) in a study designed to measure the effect of genetic 
polymorphism of CYP1A2 inducibility on the steady state plasma concentrations of oral haloperidol. There 
were no significant differences between the 4 subgroups, including age and weight, and smoking status did 
not affect the steady state concentrations in the study. This suggests that CYP1A2 activity does not play a 
key role in the steady state pharmacokinetics of haloperidol or reduced haloperidol (Mihara et al, 2000). 

2)  Intramuscular, haloperidol: 20 minutes (Prod Info Haldol(R), 97). 
3)  Intramuscular, haloperidol decanoate: 6 days (Prod Info Haldol(R) Decanoate, 2000). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  Oral: 60 to 70% (Prod Info Haldol(R), 97; Cheng et al, 1987; Holley et al, 1983a). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  greater than 90% (Tedeschi, 1981; Forsman & Ohman, 1977). 
2)  OTHER DISTRIBUTION SITES 

a)  Hair, less than 0.1% (Matsuno et al, 1990; Sato et al, 1989; Uematsu et al, 1989). 
b)  Saliva, levels are higher than serum levels and there is a significant correlation (Yamazumi & 
Muira, 1981). 

B)  Distribution Kinetics 
1)  Volume of Distribution 

a)  9.5 to 21.7 liters/kilogram (Kudo & Ishizaki, 1999) or 1300 liters (Forsman & Ohman, 1976). 
 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Liver (Forsman et al, 1977; Forsman & Ohman, 1976). 

a)  Some evidence indicates extrahepatic metabolism (Forsman & Ohman, 1976; Forsman et al, 
1977). 

B)  Metabolites 
1)  Hydroxy metabolite of HALOPERIDOL, active (Shostak et al, 1987) (Midha et al, 1989). 

a)  A significant correlation exists between the percent improvement and the plasma levels of the 
hydroxymetabolite reduced HALOPERIDOL (Shostak et al, 1987). 

2)  4-fluorobenzol-propionic acid (Forsman et al, 1977). 
3)  4-fluoro-phenylaceturic acid (Forsman et al, 1977). 
4)  Reduced haloperidol (Kudo & Ishizaki, 1999). 
5)  Pyridinium metabolites (Kudo & Ishizaki, 1999). 
6)  Haloperidol glucuronide (Kudo & Ishizaki, 1999). 

 
2.3.4   Excretion 

A)  Kidney 
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1)  Renal Excretion (%) 
a)  33 to 40% (Prod Info Haldol(R), 97; Anderson et al, 1976a). 

B)  Other 
1)  Feces, 15% (Johnson et al, 1967). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  21 hours (range: 10 to 38 hours) (Forsman & Ohman, 1976; Cressman et al, 1974a). 
1)  HALOPERIDOL DECANOATE administered intramuscularly has a half-life of approximately 3
weeks (Reyntjens et al, 1982). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Haloperidol 

a)  Oral (Tablet) 
1)  Increased Mortality in Elderly Patients with Dementia-Related Psychosis: Elderly patients with dementia
related psychosis treated with atypical antipsychotic drugs are at an increased risk of death. Analyses of 
seventeen placebo-controlled trials (modal duration of 10 weeks), largely in patients taking atypical 
antipsychotic drugs, revealed a risk of death in drug-treated patients of between 1.6 to 1.7 times the risk of 
death in placebo-treated patients. Over the course of a typical 10-week controlled trial, the rate of death in 
drug-treated patients was about 4.5%, compared to a rate of about 2.6% in the placebo group. Although 
the causes of death were varied, most of the deaths appeared to be either cardiovascular (eg, heart failure, 
sudden death) or infectious (eg, pneumonia) in nature. Observational studies suggest that, similar to 
atypical antipsychotic drugs, treatment with conventional antipsychotic drugs may increase mortality. The 
extent to which the findings of increased mortality in observational studies may be attributed to the 
antipsychotic drug as opposed to some characteristic(s) of the patients is not clear. Haloperidol is not 
approved for the treatment of patients with dementia-related psychosis (Prod Info haloperidol oral tablets,
2008). 

2)  Haloperidol Decanoate 
a)  Intramuscular (Injectable) 

1)  Increased Mortality in Elderly Patients with Dementia-Related Psychosis: Elderly patients with dementia
related psychosis treated with antipsychotic drugs are at an increased risk of death. Analyses of seventeen
placebo-controlled trials (modal duration of 10 weeks), largely in patients taking atypical antipsychotic 
drugs, revealed a risk of death in drug-treated patients of between 1.6 to 1.7 times the risk of death in 
placebo-treated patients. Over the course of a typical 10-week controlled trial, the rate of death in drug-
treated patients was about 4.5%, compared to a rate of about 2.6% in the placebo group. Although the 
causes of death were varied, most of the deaths appeared to be either cardiovascular (eg, heart failure, 
sudden death) or infectious (eg, pneumonia) in nature. Observational studies suggest that, similar to 
atypical antipsychotic drugs, treatment with conventional antipsychotic drugs may increase mortality. The 
extent to which the findings of increased mortality in observational studies may be attributed to the 
antipsychotic drug as opposed to some characteristic(s) of the patients is not clear. Haloperidol decanoate 
is not approved for the treatment of patients with dementia-related psychosis (Prod Info HALDOL(R) 
Decanoate IM injection, 2008). 

3)  Haloperidol Lactate 
a)  Intramuscular (Solution) 

Increased Mortality in Elderly Patients with Dementia-Related Psychosis: 
Elderly patients with dementia-related psychosis treated with antipsychotic drugs are at an increased 
risk of death. Analyses of seventeen placebo-controlled trials (modal duration of 10 weeks), largely in 
patients taking atypical antipsychotic drugs, revealed a risk of death in drug-treated patients of 
between 1.6 to 1.7 times the risk of death in placebo-treated patients. Over the course of a typical 10
week controlled trial, the rate of death in drug-treated patients was about 4.5%, compared to a rate of 
about 2.6% in the placebo group. Although the causes of death were varied, most of the deaths 
appeared to be either cardiovascular (eg, heart failure, sudden death) or infectious (eg, pneumonia) in 
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nature. Observational studies suggest that, similar to atypical antipsychotic drugs, treatment with 
conventional antipsychotic drugs may increase mortality. The extent to which the findings of increased 
mortality in observational studies may be attributed to the antipsychotic drug as opposed to some 
characteristic(s) of the patients is not clear. Haloperidol injection is not approved for the treatment of 
patients with dementia-related psychosis (Prod Info HALDOL(R) immediate release IM injection, 2008).

 
 3.1   Contraindications 

A)  Haloperidol 
1)  comatose state from any cause (Prod Info haloperidol oral tablets, 2008) 
2)  hypersensitivity to haloperidol (Prod Info haloperidol oral tablets, 2008) 
3)  Parkinson's disease (Prod Info haloperidol oral tablets, 2008) 
4)  toxic central nervous system depression, severe (Prod Info haloperidol oral tablets, 2008) 

B)  Haloperidol Decanoate 
1)  comatose state from any cause (Prod Info HALDOL(R) Decanoate IM injection, 2008) 
2)  hypersensitivity to haloperidol (Prod Info HALDOL(R) Decanoate IM injection, 2008) 
3)  Parkinson's disease (Prod Info HALDOL(R) Decanoate IM injection, 2008) 
4)  toxic CNS depression, severe (Prod Info HALDOL(R) Decanoate IM injection, 2008) 

C)  Haloperidol Lactate 
1)  comatose state from any cause (Prod Info HALDOL(R) immediate release IM injection, 2008) 
2)  hypersensitivity to haloperidol lactate (Prod Info HALDOL(R) immediate release IM injection, 2008) 
3)  Parkinson's disease (Prod Info HALDOL(R) immediate release IM injection, 2008) 
4)  toxic CNS depression, severe (Prod Info HALDOL(R) immediate release IM injection, 2008) 

 
 3.2   Precautions 

A)  Haloperidol 
1)  elderly patients with dementia-related psychosis (unapproved use); increased risk of death; most deaths 
were attributed to cardiovascular events (eg, heart failure or sudden death) or infections (eg, pneumonia) (Prod 
Info haloperidol oral tablets, 2008) 
2)  allergies or allergic reactions to drugs, known (Prod Info haloperidol oral tablets, 2008) 
3)  bronchopneumonia, some fatal, have been reported (Prod Info haloperidol oral tablets, 2008) 
4)  cardiac abnormalities, underlying; increased risk of QT prolongation and torsades de pointes (Prod Info 
haloperidol oral tablets, 2008) 
5)  cardiovascular disorders, severe, preexisting; potential for transient hypotension and/or onset of anginal pain 
(Prod Info haloperidol oral tablets, 2008) 
6)  concomitant lithium use; a few patients have experienced encephalopathic syndrome followed by irreversible 
brain damage; causality not established (Prod Info haloperidol oral tablets, 2008) 
7)  concomitant use with anticoagulants, anticholinergics (including antiparkinson drugs), anticonvulsants, and
drugs known to prolong the QT interval (Prod Info haloperidol oral tablets, 2008) 
8)  EEG abnormalities; may increase risk of seizures due to possible lowered convulsive threshold (Prod Info 
haloperidol oral tablets, 2008) 
9)  elderly patients, especially elderly women are at increased risk of tardive dyskinesia (Prod Info haloperidol 
oral tablets, 2008) 
10)  electrolyte imbalance, especially hypokalemia and hypomagnesemia; increased risk of QT prolongation 
and torsades de pointes (Prod Info haloperidol oral tablets, 2008) 
11)  hypothyroidism; increased risk of QT prolongation and torsades de pointes (Prod Info haloperidol oral 
tablets, 2008) 
12)  increased duration of therapy and/or higher cumulative doses; increased risk of tardive dyskinesia (Prod 
Info haloperidol oral tablets, 2008) 
13)  long QT syndrome, family history; increased risk of QT prolongation and torsades de pointes (Prod Info 
haloperidol oral tablets, 2008) 
14)  neuroleptic malignant syndrome, potentially fatal, has been reported; immediately discontinue (Prod Info 
haloperidol oral tablets, 2008) 
15)  QT prolongation, history; increased risk of QT prolongation and torsades de pointes (Prod Info haloperidol
oral tablets, 2008) 
16)  QT prolongation and torsades de pointes have been reported (Prod Info haloperidol oral tablets, 2008) 
17)  rapid mood fluctuation toward depression may occur when haloperidol is used for mania in bipolar 
disorders (Prod Info haloperidol oral tablets, 2008) 
18)  seizure disorder, history; may increase risk of seizures due to possible lowered convulsive threshold (Prod 
Info haloperidol oral tablets, 2008) 
19)  tardive dyskinesia, potentially irreversible, may occur (Prod Info haloperidol oral tablets, 2008) 
20)  thyrotoxicosis; severe neurotoxicity may occur (Prod Info haloperidol oral tablets, 2008) 

B)  Haloperidol Decanoate 
1)  elderly patients with dementia-related psychosis (unapproved use); increased risk of death; most deaths 
were attributed to cardiovascular events (eg, heart failure or sudden death) or infections (eg, pneumonia) (Prod 
Info HALDOL(R) Decanoate IM injection, 2008) 
2)  allergies or allergic reactions to drugs, known (Prod Info HALDOL(R) Decanoate IM injection, 2008) 
3)  bronchopneumonia, some fatal, have been reported (Prod Info HALDOL(R) Decanoate IM injection, 2008)
4)  cardiac abnormalities, underlying; increased risk of QT prolongation and torsades de pointes(Prod Info 
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HALDOL(R) Decanoate IM injection, 2008) 
5)  cardiovascular disorders, severe; potential for transient hypotension and/or onset of anginal pain(Prod Info 
HALDOL(R) Decanoate IM injection, 2008) 
6)  concomitant use with anticoagulants, anticholinergics (including antiparkinson drugs), anticonvulsants, and 
drugs known to prolong the QT interval (Prod Info HALDOL(R) Decanoate IM injection, 2008) 
7)  EEG abnormalities; may increase risk of seizures due to possible lowered convulsive threshold(Prod Info 
HALDOL(R) Decanoate IM injection, 2008) 
8)  elderly patients, especially elderly women are at increased risk of tardive dyskinesia (Prod Info HALDOL(R)
Decanoate IM injection, 2008) 
9)  electrolyte imbalance, especially hypokalemia and hypomagnesemia; increased risk of QT prolongation and 
torsades de pointes(Prod Info HALDOL(R) Decanoate IM injection, 2008) 
10)  hypothyroidism; increased risk of QT prolongation and torsades de pointes(Prod Info HALDOL(R) 
Decanoate IM injection, 2008) 
11)  increased duration of therapy and/or higher cumulative doses; increased risk of tardive dyskinesia (Prod 
Info HALDOL(R) Decanoate IM injection, 2008) 
12)  long QT syndrome, family history; increased risk of QT prolongation and torsades de pointes (Prod Info 
HALDOL(R) Decanoate IM injection, 2008) 
13)  neuroleptic malignant syndrome, potentially fatal, has been reported in association with antipsychotic 
drugs; immediately discontinue drug (Prod Info HALDOL(R) Decanoate IM injection, 2008) 
14)  QT prolongation, history; increased risk of QT prolongation and torsades de pointes(Prod Info HALDOL(R)
Decanoate IM injection, 2008) 
15)  QT prolongation and torsades de pointes have been reported, especially when administered intravenously 
or at doses higher than recommended (Prod Info HALDOL(R) Decanoate IM injection, 2008) 
16)  rapid mood fluctuation toward depression may occur when risperidone is used for mania in bipolar 
disorders (Prod Info HALDOL(R) Decanoate IM injection, 2008) 
17)  seizure disorder, history; may increase risk of seizures due to possible lowered convulsive threshold(Prod 
Info HALDOL(R) Decanoate IM injection, 2008) 
18)  tardive dyskinesia, potentially irreversible, may occur (Prod Info HALDOL(R) Decanoate IM injection, 2008)
19)  thyrotoxicosis; severe neurotoxicity may occur (Prod Info HALDOL(R) Decanoate IM injection, 2008) 

C)  Haloperidol Lactate 
1)  elderly patients with dementia-related psychosis (unapproved use); increased risk of death; most deaths 
were attributed to cardiovascular events (eg, heart failure or sudden death) or infections (eg, pneumonia) (Prod 
Info HALDOL(R) immediate release IM injection, 2008) 
2)  allergies, known, or with a history of allergic reactions to drugs (Prod Info HALDOL(R) immediate release IM 
injection, 2008) 
3)  bronchopneumonia, some cases fatal, has been reported (Prod Info HALDOL(R) immediate release IM 
injection, 2008) 
4)  cardiovascular disorders, severe; potential for transient hypotension and/or onset of anginal pain (Prod Info 
HALDOL(R) immediate release IM injection, 2008) 
5)  concomitant use with anticoagulants, anticholinergics (including antiparkinson drugs), anticonvulsants, or 
lithium (Prod Info HALDOL(R) immediate release IM injection, 2008) 
6)  EEG abnormalities; may increase risk of seizures due to lowered convulsive threshold (Prod Info HALDOL
(R) immediate release IM injection, 2008) 
7)  elderly patients, especially elderly women, are at increased risk of tardive dyskinesia (Prod Info HALDOL(R) 
immediate release IM injection, 2008) 
8)  increased duration of therapy and/or higher cumulative doses; increased risk of tardive dyskinesia (Prod Info
HALDOL(R) immediate release IM injection, 2008) 
9)  neuroleptic malignant syndrome, potentially fatal, has been reported; immediately discontinue if 
signs/symptoms develop (Prod Info HALDOL(R) immediate release IM injection, 2008) 
10)  QT prolongation and torsades de pointes have been reported; increased risk in patients with underlying 
cardiac abnormalities, familial long QT syndrome, hypothyroidism, electrolyte imbalance (especially 
hypokalemia and hypomagnesemia), and with other drugs that prolong the QT interval (Prod Info HALDOL(R) 
immediate release IM injection, 2008) 
11)  rapid mood swing toward depression may occur when haloperidol is used for mania in cyclic disorders 
(Prod Info HALDOL(R) immediate release IM injection, 2008) 
12)  seizure, history of; may increase risk of seizures due to lowered convulsive threshold (Prod Info HALDOL
(R) immediate release IM injection, 2008) 
13)  tardive dyskinesia, potentially irreversible, may occur (Prod Info HALDOL(R) immediate release IM 
injection, 2008) 
14)  thyrotoxicosis; severe neurotoxicity may occur (Prod Info HALDOL(R) immediate release IM injection, 
2008) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 
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Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

Cardiac arrest 

Heart block, third degree 

Hypertension 

Hypotension 

Prolonged QT interval 

Sudden cardiac death 

Tachycardia 

Torsades de pointes 

Ventricular premature beats 

 
3.3.1.A   Cardiac arrest 

1)  Cases of cardiac arrest secondary to haloperidol administration have been reported. A 49-year-old 
female with normal vital signs was brought to the emergency department in an acute confusional state and 
was given 5 milligrams (mg) haloperidol intramuscularly upon admission. She was given 10 mg haloperidol 
intramuscularly 5 hours later due to complaints of feeling sick and anxious. The patient remained 
disoriented and confused and received another dose of haloperidol 10 mg the next morning. Forty-five 
minutes later, the patient was found unresponsive, cyanotic, and in asystolic arrest. Electrocardiogram after 
resuscitation showed no evidence of ischemia or prolongation of corrected QT interval. The patient 
remained comatose and died one month after being transferred to a long-term care facility. Information later 
received from her treating psychiatrist revealed the patient had previous admissions for similar incidents of
confusion and had experienced severe reactions to neuroleptic agents. The authors suggest such patients 
are candidates for medical alert bracelets (Westlake & Rastegar, 1973). In addition, a 65-year-old male 
patient twice suffered asystolic cardiac arrest after separate intravenous injections of haloperidol 7.5 mg for 
confusion. The authors suggest that extreme (greater than 50 mg) or intermittent intravenous doses need 
to be restricted to those patients in intensive care units with cardiac monitoring facilities (Huyse & Van 
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Schijndel, 1988). 
 
3.3.1.B   Heart block, third degree 

1)  Intermittent third degree heart block occurred during the highest rate of infusion (40 mg/hour) (Riker et 
al, 1994). 
2)  Two patients experienced adverse reactions attributed to continuous infusion haloperidol. Intermittent 
third-degree heart block and prolonged qt interval with torsade de pointes occurred during the highest rate 
of infusion (40 mg/hour). Hemodynamically compromising tachycardia requiring cardioversion and lidocaine 
occurred during infusion of 10 mg/hour over 5 days. Finally, extrapyramidal side effects appeared after 
abrupt discontinuation of benzodiazepine treatment, requiring its reinstatement for resolution (Riker et al, 
1994). 

 
3.3.1.C   Hypertension 

1)  Hypertension has been reported with haloperidol use, especially if excessive doses are ingested. 
Haloperidol in therapeutic doses rarely has an effect on blood pressure. Many neuroleptics cause 
hypotension. In overdosage, patients normally remain normotensive. However, a 22-month-old girl 
accidentally ingesting 15 to 20 mg haloperidol developed significant hypertension of 146/100 at 8 hours 
and 164/134 at 10 hours after a baseline level of 136/66 taken on admission. IV hydralazine was required 
to reduce pressures reaching as high as 180 systolic over the subsequent 5 days. This report substantiates 
2 other reports of hypertension recently received by the manufacturer (Cummingham & Challapalli, 1979).

 
3.3.1.D   Hypotension 

1)  Transient hypotension may occur. A vasopressor may be necessary to treat the hypotension. 
Epinephrine should not be the vasopressor selected because haloperidol blocks the vasopressor effects 
and paradoxical lowering of the blood pressure may occur (Prod Info HALDOL(R) injection, 2007). 

 
3.3.1.E   Prolonged QT interval 

1)  Summary 
a)  Torsades de Pointes and QT prolongation, including sudden death, have been reported especially 
when haloperidol is administered intravenously or at doses higher than recommended. Risk factors for 
Torsades de Pointes or QT prolongation include QT-prolonging conditions such as electrolyte 
imbalance (especially, hypokalemia and hypomagnesemia); underlying cardiac abnormalities; 
hypothyroidism; familial long QT syndrome; and concomitant drugs that prolong the QT interval. 
Electrocardiogram monitoring is recommended in patients on intravenous haloperidol (US Food and 
Drug Administration, 2007). 
b)  The incidence of long QTc interval syndrome or torsade de pointes with haloperidol is small 
(Lawrence & Nasraway, 1997). The majority of cases occurred in critically ill patients with a history of 
cardiovascular disease prescribed more than 50 mg/day. It is recommended that before initiating 
therapy with haloperidol in critically ill patients that a baseline QTc interval and serum magnesium and 
potassium concentrations be measured. In cases where the baseline QTc interval is 440 milliseconds 
or longer and they are receiving other drugs that may prolong the QTc interval, or they have an 
electrolyte disturbance, haloperidol or similar drugs should be used with caution. Electrocardiogram 
monitoring should be done in critically ill patients once haloperidol is initiated. If the QTc interval 
lengthens by 25% or more, the haloperidol should be discontinued or the dosage should be reduced.

2)  The medical literature includes 28 case reports of QT prolongation and Torsades de Pointes, including 
cases of death when haloperidol was administered intravenously. Furthermore, a dose-response 
relationship between intravenous doses and subsequent Torsades de Pointes was demonstrated in case
control studies (US Food and Drug Administration, 2007). 
3)  There were 229 cases of QT prolongation in patients administered injectable or oral haloperidol, 
including 73 cases of Torsades de Pointes of which 11 were fatal, reported in the manufacturer's worldwide 
safety database received through June 30, 2005. Various doses of intravenous haloperidol were used in 8 
of the 11 fatal cases. QT-prolonging or medical conditions may have contributed to the events. A second 
postmarketing investigation, submitted to the Food and Drug Administration in March 2007, reported 13 
Torsades de Points, QT prolongation, ventricular arrhythmias and/or sudden death (US Food and Drug 
Administration, 2007). 
4)  QT prolongation has been reported in clinical trials. Predisposed patients (long QT-syndrome, 
hypokalemia, electrolyte imbalance, drugs known to prolong QT, cardiovascular disease, family history of 
QT prolongation) or those being treated with high doses may have an increased risk of QT prolongation 
(Prod Info HALDOL(R) injection, 2007). 
5)  Two patients experienced adverse reactions attributed to continuous infusion haloperidol. Intermittent 
third-degree heart block and prolonged qt interval with Torsade de Pointes occurred during the highest rate 
of infusion (40 mg/hour). Hemodynamically compromising tachycardia requiring cardioversion and lidocaine 
occurred during infusion of 10 mg/hour over 5 days (Riker et al, 1994). 
6)  Intermittent prolonged QT interval with torsades de pointes occurred during the highest rate of infusion 
(40 mg/hour) (Riker et al, 1994). 

 
3.3.1.F   Sudden cardiac death 

1)  In a large, retrospective, cohort study that included a primary cohort of 93,300 users of antipsychotic 
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drugs and 186,600 non-users of antipsychotic drugs, there was an increased risk of sudden cardiac death 
in adult participants 30 to 74 years of age (mean age of 45.7 years) who were using haloperidol compared 
to those who were not using antipsychotic drugs (incidence-rate ratio, 1.61; 95% confidence interval (CI), 
1.16 to 2.24; p=0.005). In participants being treated with typical antidepressants (haloperidol, thioridazine), 
the incidence-rate ratio for sudden cardiac death increased from 1.31 (95% CI, 0.91 to 1.39) for those using 
low doses to 2.42 (95% CI, 1.91 to 3.06) for those using high doses (p less than 0.001) (Ray et al, 2009).

 
3.3.1.G   Tachycardia 

1)  Hemodynamically compromising tachycardia requiring cardioversion and lidocaine occurred during 
infusion of 10 mg/hour over 5 days (Riker et al, 1994). 

 
3.3.1.H   Torsades de pointes 

1)  Summary 
a)  Torsades de Pointes and QT prolongation, including sudden death, have been reported especially 
when haloperidol is administered intravenously or at doses higher than recommended. Risk factors for 
Torsades de Pointes or QT prolongation include QT-prolonging conditions such as electrolyte 
imbalance (especially, hypokalemia and hypomagnesemia); underlying cardiac abnormalities; 
hypothyroidism; familial long QT syndrome; and concomitant drugs that prolong the QT interval. 
Electrocardiogram monitoring is recommended in patients on intravenous haloperidol (US Food and 
Drug Administration, 2007). 
b)  The incidence of long QTc interval syndrome or torsade de pointes with haloperidol is small 
(Lawrence & Nasraway, 1997). The majority of cases occurred in critically ill patients with a history of 
cardiovascular disease prescribed more than 50 mg/day. It is recommended that before initiating 
therapy with haloperidol in critically ill patients that a baseline QTc interval and serum magnesium and 
potassium concentrations be measured. In cases where the baseline QTc interval is 440 milliseconds 
or longer and they are receiving other drugs that may prolong the QTc interval, or they have an 
electrolyte disturbance, haloperidol or similar drugs should be used with caution. Electrocardiogram 
monitoring should be done in critically ill patients once haloperidol is initiated. If the QTc interval 
lengthens by 25% or more, the haloperidol should be discontinued or the dosage should be reduced.

2)  The medical literature includes 28 case reports of QT prolongation and Torsades de Pointes, including 
cases of death when haloperidol was administered intravenously. Furthermore, a dose-response 
relationship between intravenous doses and subsequent Torsades de Pointes was demonstrated in case
control studies (US Food and Drug Administration, 2007). 
3)  There were 229 cases of QT prolongation in patients administered injectable or oral haloperidol, 
including 73 cases of Torsades de Pointes of which 11 were fatal, reported in the manufacturer's worldwide 
safety database received through June 30, 2005. Various doses of intravenous haloperidol were used in 8 
of the 11 fatal cases. QT-prolonging or medical conditions may have contributed to the events. A second 
postmarketing investigation, submitted to the Food and Drug Administration in March 2007, reported 13 
Torsades de Points, QT prolongation, ventricular arrhythmias and/or sudden death (US Food and Drug 
Administration, 2007). 
4)  A case of haloperidol-induced torsade de pointes was reported in a 41-year-old woman with no 
predisposing factors. The patient developed torsade de pointes 55 minutes after receiving 80 milligrams 
(mg) of intravenous haloperidol. The patient was treated and the arrhythmia was controlled. She received 
one more 80-mg dose of haloperidol without incident and then it was discontinued. The patient experienced 
no further arrhythmias (O'Brien et al, 1999t). 
5)  A total of 7 patients developed torsade de pointes after therapeutic use of haloperidol in high doses 
(Metzger & Friedman, 1993l; Wilt et al, 1993j). Three patients developed the dysrhythmia after 
administration of 211 to 825 mg haloperidol over 1 to 2 days for agitated delirium. These 3 patients 
recovered from the initial episodes, but 1 patient subsequently died of cardiac arrest upon readministration 
of haloperidol. Four patients developed the dysrhythmia after administration of 170 to 580 mg over 1 to 4 
days for delirium associated with bacterial meningitis (1), status asthmaticus (2) or respiratory insufficiency 
(1). All 4 patients recovered with no adverse sequelae. 
6)  A case of torsade de pointes was reported in a 48-year-old woman who ingested 210 mg of haloperidol 
and 1400 mg of orphenadrine. It was concluded that the haloperidol caused this reaction. The patient was 
given gastric lavage, 50 grams of activated charcoal and a constant infusion of lidocaine administered at a 
rate of 4 mg per minute. Later, the lidocaine was stopped and replaced by a pacing electrode. The patient 
was released eight days later in normal condition (Henderson et al, 1991). 
7)  A case of torsade de pointes caused by haloperidol was reported in a 36-year-old male chronic 
schizophrenic patient. The patient had been treated with oral haloperidol 20 mg/day for five days, and then 
50 mg/day for two more days during hospitalization in a closed psychiatric department. The torsade de 
pointes was treated with an isoproterenol infusion 2 to 3 mg/minute until the electrocardiogram returned to 
normal (Kriwisky et al, 1990). 
8)  In another report, the incidence of torsade de pointes was substantial, developing in 8 of 223 critically ill 
patients in intensive care units (Sharma et al, 1998f). Patients who received intravenous haloperidol greater 
than 35 mg/day or had a QTc interval prolongation of greater than 500 ms were at greatest risk. 

 
3.3.1.I   Ventricular premature beats 

1)  A patient who received 90 mg the first day and 60 mg the second day of this procedure developed 
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multifocal, premature ventricular beats after a 10 mg dose on the third day. The frequency of these beats 
decreased from one half to one tenth over a 3 day drug-free period. When the patient then received 
thiothixene over a 4 day course, the ECG was normal (Mehta et al, 1979). 
2)  Rapid neuroleptization with high dose haloperidol has been associated with few serious cardiovascular 
side effects. A patient who received 90 mg the first day and 60 mg the second day of this procedure 
developed multifocal, premature ventricular beats after a 10 mg dose on the third day. The frequency of 
these beats decreased from one half to one tenth over a 3 day drug-free period. When the patient then 
received thiothixene over a 4 day course, the ECG was normal (Mehta et al, 1979). 

 
3.3.2   Dermatologic Effects 

Dermatological finding 

Hair finding 

Photosensitivity 

 
3.3.2.A   Dermatological finding 

1)  The relationship between haloperidol-induced parkinsonism and development of SEBORRHEIC 
DERMATITIS was studied. In 42 patients with haloperidol-induced parkinsonism, 59.5% developed 
seborrheic dermatitis, while in 47 patients without the extrapyramidal reaction, only 15% had seborrheic 
dermatitis (Binder & Jonelis, 1983). 
2)  Haloperidol has also been reported to cause maculopapular and acneiform SKIN ERUPTIONS (Prod 
Info Haldol(R), 97a). 
3)  Four cases of injection site reactions after using haloperidol decanoate 100 mg/mL were reported. Each 
of the four patients had been given 50 mg/mL strength and had no reaction. The researchers first thought 
that the vehicle used in the 100 mg/mL strength was the problem, but the same vehicle is used in the 50 
mg/mL injection. The conclusion was the concentration of 100 mg/mL created much local intolerance 
(Hamann et al, 1990). 
4)  Eight of 9 patients injected with haloperidol decanoate 100 mg/mL developed raised, firm, warm, 
erythematous nodules of 3.5 cm. Symptoms dissipated over three weeks, but nodules persisted for two 
months. The authors noted no similar reactions in patients receiving the 50 mg/mL strength (Reinke & 
Wiesert, 1992). 

 
3.3.2.B   Hair finding 

1)  A case of ALOPECIA areata was reported, possibly secondary to haloperidol therapy. The patient was a 
56-year-old man who had taken haloperidol for one month (5 mg twice daily for one week, then 3 mg daily) 
and began to experience hair loss on the back of his head. Haloperidol was discontinued and the patient
switched to perphenazine. After one week, hair loss stopped and after one month hair growth was normal. 
The patient was also receiving amoxapine and biperiden which may have contributed to the alopecia 
(Kubota et al, 1994). 

 
3.3.2.C   Photosensitivity 

1)  Isolated cases of photosensitivity has been reported (Prod Info HALDOL(R) injection, 2007). 
 
3.3.3   Endocrine/Metabolic Effects 

Gynecomastia 

Hyperprolactinemia 

Hypoglycemia 

Metabolic syndrome 

Syndrome of inappropriate antidiuretic hormone secretion 

 
3.3.3.A   Gynecomastia 

1)  Gynecomastia has been reported with haloperidol treatment (Prod Info HALDOL(R) Decanoate IM 
injection, 2008; Prod Info HALDOL(R) immediate release IM injection, 2008). 
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3.3.3.B   Hyperprolactinemia 
1)  Overview 

a)  Antipsychotic-induced hyperprolactinemia was reported in 65.6%, 45.1%, and 42.4% of women of 
childbearing potential, postmenopausal women, and men, respectively, in an open-label, clinical trial of 
patients treated with first-generation antipsychotics or risperidone at average doses of 4.2 to 5.2 
mg/day. Compared to baseline, prolactin levels were significantly elevated (p less than 0.05) following 
use of first-generation antipsychotics (ie, chlorpromazine, droperidol, flupenthixol, fluphenazine, 
haloperidol, paliperidone, perazine, perphenazine, pimozide, trifluoperazine, and zuclopenthixol) or 
risperidone in several clinical trials of patients with schizophrenia. Younger patients and women of 
childbearing potential have a greater risk for hyperprolactinemia following treatment with higher doses 
of these antipsychotics. Hyperprolactinemia may potentially result in menstrual disturbances, sexual 
dysfunction, bone mineral density (ie, osteopenia and osteoporosis), and breast and pituitary tumors 
(Bostwick et al, 2009). 

2)  Hyperprolactinemia has been reported with antipsychotic drugs; the elevation in prolactin persists during 
chronic administration (Prod Info HALDOL(R) Decanoate IM injection, 2008; Prod Info HALDOL(R) 
immediate release IM injection, 2008). 
3)  Haloperidol use has been associated with an increased prolactin secretion. It appears that a correlation
exists between haloperidol-induced prolactin secretion and antipsychotic effect, blood levels, and 
extrapyramidal side effects of haloperidol (Rao et al, 1980). However, there is a large intersubject variability 
in the timing and amount of prolactin secreted with a specific dose (Rubin & Forster, 1980). Furthermore, 
other factors may influence prolactin secretion, the effect is blunted in cases of idiopathic 
hyperprolactinemia (Falaschi et al, 1980), and the effect may be diminished with high doses of haloperidol 
(Bjorndal et al, 1980). Length of therapy apparently does not diminish the effect (Ohman, 1980). 
4)  In 15 subjects, with normal prolactin levels and beginning haloperidol therapy 1 to 10 mg twice daily, 
prolactin levels rapidly increased during the first 6 to 9 days. Thereafter, the level plateaued and in most 
subjects remained between 30 and 50 ng/mL for the 18 days that prolactin was measured. The level did 
not exceed 77 ng/mL (Spitzer et al, 1998). 
5)  Prolactin blood levels resulting from varying doses of haloperidol were studied. In their study, involving 
37 patients who received haloperidol 0.2 to 20 mg/day, the following findings were made; doses less than 5 
mg did not produce elevation, doses of 5 to 20 mg produced increasing elevations of prolactin, and lithium 
did not enhance the prolactin response (Mielke & Gallant, 1982). 
6)  The prolactin response to intramuscular haloperidol (0.5 mg, 1 mg, and 1.5 mg) was studied in 6 normal 
premenopausal women during the follicular and luteal phases of their menstrual cycles. These were 
compared to the prolactin response in normal young men at the same doses of haloperidol. The women 
had significantly greater prolactin responses to haloperidol 1 mg and 1.5 mg doses than the men. This was 
most likely due to a potentiating effect of estrogen. However, the prolactin response to haloperidol at the 
lower dose of 0.5 mg was significantly smaller in women than men. The women did not differ in their 
prolactin response to haloperidol during the early and late phase of their menstrual cycle, showing that an 
increase in endogenous estrogen did not augment the prolactin response to haloperidol (Asnis et al, 1988).

a)  Management 
1)  Appropriate drug selection, monitoring and management are all important when prescribing 
antipsychotics that have the potential for inducing hyperprolactinemia. Prior to treatment with an 
antipsychotic, question patients regarding changes in libido or galactorrhea. Female patients 
should be assessed for menstrual abnormalities and male patients, for erectile or ejaculatory 
dysfunction. In the event that any of these symptoms are present, consider obtaining baseline 
prolactin levels. Patients should be informed of the potential for sexual dysfunction with 
antipsychotic use. Several weeks after an antipsychotic is initiated, obtain a prolactin level 
measurement. In cases where the patient experiences troublesome adverse effects related to 
elevated prolactin levels and discontinuing the antipsychotic is not an option, treatment with a 
dopamine agonist (eg, bromocriptine or cabergoline) should be considered (Bostwick et al, 2009).

 
3.3.3.C   Hypoglycemia 

1)  Hypoglycemia has been reported with haloperidol treatment (Prod Info HALDOL(R) Decanoate IM 
injection, 2008; Prod Info HALDOL(R) immediate release IM injection, 2008). 

 
3.3.3.D   Metabolic syndrome 

See Drug Consult reference: ANTIPSYCHOTIC AGENTS - METABOLIC SYNDROME 
 
3.3.3.E   Syndrome of inappropriate antidiuretic hormone secretion 

1)  Syndrome of inappropriate antidiuretic hormone secretion (SIADH) developed in a lethargic 54-year-old 
patient following the administration of haloperidol 10 mg/day orally for 1 month. Serum sodium was 111 
mEq/L and plasma and urine osmolalities were 225 and 325 mOsm/L, respectively. Renal, liver, and thyroid 
function tests were normal. The response from an adrenocorticotropic hormone stimulation test was also 
normal. Discontinuation of haloperidol and water restriction resolved symptoms and improved serum 
sodium concentration. After several weeks had lapsed, haloperidol was reinitiated and after 5 days of 
therapy, the patient became lethargic and serum sodium was 115 mEq/L. The SIADH resolved following 
water restriction and discontinuation of haloperidol. The authors postulated two possible mechanisms for 
SIADH induced by haloperidol. Haloperidol may alter the central osmotic threshold for ADH (antidiuretic 
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hormone) levels, or haloperidol may act on the kidneys directly to increase their sensitivity to ADH (Peck & 
Shenkman, 1979). 
2)  A 77-year-old female, receiving haloperidol 6 mg daily for 5 days, then 10 mg per day, developed 
SIADH on the eighth day. While she was taking digoxin and hydrochlorothiazide/triamterene, the temporal 
relationship to haloperidol suggested it as the cause (Husband et al, 1981). 
3)  A 25-year-old patient with a history of schizophrenia and mental retardation developed syndrome of 
inappropriate antidiuretic hormone secretion (SIADH). Prior to admission, the patient received haloperidol 
30 mg/day for 4 months. Upon admission, serum sodium was 118 mEq/L, serum and urine osmolality were 
254 and 299 mOsm/kg, respectively, and urine sodium was 23 mEq/L. To rule out other causes of SIADH, 
serum calcium, magnesium, and phosphorus levels were determined, a hemogram, and renal, liver, 
adrenal, and thyroid function tests were performed, and all were normal. Roentgenograms of the chest and 
skull, an EEG, and CT and brain scan were also normal. The patient was treated with fluid restriction and 
discharged 12 days following admission. The authors failed to state if haloperidol was discontinued or if the 
dose reduced, nor was a rechallenge with haloperidol performed, so the possibility of psychogenic water 
intake does exist for the etiology of SIADH in this case (Matuk & Kalyanaraman, 1977). 

 
3.3.4   Gastrointestinal Effects 

Constipation 

Dysphagia 

Gastrointestinal tract finding 

Paralytic ileus 

Xerostomia 

 
3.3.4.A   Constipation 

1)  Haloperidol has been reported to cause constipation (Prod Info Haldol(R), 97a). 
 
3.3.4.B   Dysphagia 

See Drug Consult reference: ANTIPSYCHOTIC-INDUCED DYSPHAGIA 
 
3.3.4.C   Gastrointestinal tract finding 

1)  Haloperidol has been reported to cause ANOREXIA, DYSPEPSIA, NAUSEA and VOMITING, 
CONSTIPATION, DIARRHEA, and hypersalivation (Prod Info Haldol(R), 97a). 
2)  In one study of reported cases (n=192) of antipsychotic-induced PANCREATITIS, 12% of the cases 
were associated with the use of haloperidol at a mean daily dose of 8.2 milligrams. In most patients, time to 
onset of pancreatitis was within 6 months after initiation of treatment (Koller et al, 2003c). 

 
3.3.4.D   Paralytic ileus 

1)  Incidence: rare 
2)  A case of ileus was reported in a 52-year-old female who received a mean dose of 41.4 mg 
haloperidol/day, raised to a mean dose of 53 mg/day the 5 days prior to onset. The resulting fecal 
impaction resolved over 6 days with discontinuation of haloperidol, IV fluids, and continuous nasogastric 
suction (Maltbie et al, 1981). 

 
3.3.4.E   Xerostomia 

1)  Dry mouth has been reported (Prod Info HALDOL(R) injection, 2007). 
 
3.3.5   Hematologic Effects 

Agranulocytosis 

Leukopenia 

 
3.3.5.A   Agranulocytosis 

1)  Incidence: rare (Prod Info HALDOL(R) injection, 2007) 
2)  Agranulocytosis has occurred, rarely, in association with haloperidol and other medications (Prod Info 
HALDOL(R) injection, 2007). 
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3.3.5.B   Leukopenia 
1)  Moderate doses of haloperidol have been associated with the development of mild and usually transient 
leukopenia (Prod Info Haldol(R), 97a). 
2)  A case of leukopenia (from 13,000 cu/mm to 3,200 cu/mm) 15 days after starting haloperidol 10 mg/day 
was reported. This followed a similar occurrence with thiothixene. The mechanism for this rare adverse 
effect could not be established, but the white count returned to normal within a few days after 
discontinuation of the drug, and subsequent treatment with fluphenazine has not caused a recurrence 
(Cutler & Heiser, 1979). 

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Hepatotoxicity 

1)  Chronic cholestatic LIVER DISEASE occurred in a 15-year-old black male following treatment with 
haloperidol (6 mg daily) and benztropine (8 mg daily) for 4 weeks. The patient was treated for an acute 
psychotic episode. At this time, the patient presented with jaundice to his psychiatrist and was admitted to 
the hospital approximately 2 months later. JAUNDICE and pruritus continued for over 7 months. Twenty-
eight months after the occurrence of jaundice, the patient is asymptomatic but had mildly elevated alkaline 
phosphatase and transaminase levels (Dincsoy & Saelinger, 1982). 

 
3.3.8   Musculoskeletal Effects 

Musculoskeletal finding 

Myasthenia gravis 

Rhabdomyolysis 

 
3.3.8.A   Musculoskeletal finding 

1)  An increased incidence of hip fracture was reported in elderly patients receiving psychotropic agents 
(Ray et al, 1987). This study was a case-control evaluation of 1021 patients with hip fractures and 5606 
controls, and indicated that an increased risk of hip fracture was observed with the use of 
hypnotic/anxiolytic agents with a long elimination half-life (greater than 24 hours), tricyclic antidepressants, 
and antipsychotic agents. Current users were defined as subjects who had received a prescription in the 30 
day period prior to the admission date for index hospitalization. The long half-life hypnotic/anxiolytic agents 
studied were lorazepam, diazepam, chlordiazepoxide and barbiturates, excluding phenobarbital. The 
tricyclic antidepressants included amitriptyline, doxepin and imipramine; antipsychotic agents evaluated 
were thioridazine, haloperidol, chlorpromazine and perphenazine/amitriptyline. In contrast, shorter-acting
hypnotic-anxiolytic agents (half-life of 24 hours or less) were not associated with an increased risk of hip 
fracture in these patients. The most frequently used agents in this category were diphenhydramine, 
hydroxyzine and chloral hydrate. The increased risk of hip fracture observed in this study was directly 
related to the doses of the drugs. Analysis for confounding by dementia did not alter the results. Additional
studies are needed to confirm these results in this and other populations and to evaluate the effects of 
other psychotropic drugs that have less sedative effects. 

 
3.3.8.B   Myasthenia gravis 

See Drug Consult reference: DRUG-INDUCED MYASTHENIA GRAVIS 
 
3.3.8.C   Rhabdomyolysis 

1)  A case of haloperidol-induced rhabdomyolysis in the absence of neuroleptic malignant syndrome was 
reported in a 6-year-old handicapped boy. Oral haloperidol (0.3 milligrams daily) was initiated to treat 
involuntary movements. The haloperidol was effective and the dose was increased to 0.8 milligrams twice 
daily. After haloperidol was begun, the patient's urine became dark brown on occasion and the myoglobin 
level in his urine increased. Mild rhabdomyolysis was suspected and haloperidol was discontinued. 
Subsequently, the myoglobin in the urine decreased, creatinine kinase decreased to normal, and the urine 
no longer become dark brown (Yoshikawa et al, 2000). 
2)  In a 23-year-old male a dystonic reaction occurred complicated by the occurrence of rhabdomyolysis. 
Ten hours following administration of haloperidol 5 mg PO TID, the patient experienced a dystonic reaction 
which was mistaken for psychotic behavior. Tonic activity continued into the second day and Benadryl 50 
mg IV had minimal effect; the reaction was finally controlled with benztropine IV. On the third day, 
rhabdomyolysis was observed, and urinary myoglobin on minimal effect; the reaction was finally controlled
with benztropine IV. On the third day, rhabdomyolysis was observed, and urinary myoglobin on day 4 was 
67 mcg/mL. Patient recovered following urinary alkalinization and IV fluid therapy (Cavanaugh & Finlayson,
1984). 

 
3.3.9   Neurologic Effects 
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Akathisia 

Dementia 

Dysphoric mood 

Dystonia 

Encephalopathy 

Extrapyramidal disease 

Neuroleptic malignant syndrome 

Parkinsonism 

Phobia 

Seizure 

Tardive dyskinesia 

Tic 

 
3.3.9.A   Akathisia 

1)  A study compared akathisia induced by haloperidol or thiothixene. The haloperidol group (5 mg as test 
dose followed by 10 mg/day) experienced akathisia in 75% of cases. The thiothixene group (0.22 mg/kg as 
test dose followed by 0.44 mg/kg/day) experienced akathisia in 46% of cases (Van Putten et al, 1984a; Van 
Putten et al, 1984b). 

 
3.3.9.B   Dementia 

1)  Dementia, characterized by symptoms of confusion, memory impairment, disorientation, and slowing of 
motor performance, has been reported (Thornton, 1976b; Cohen & Cohen, 1974a). 

 
3.3.9.C   Dysphoric mood 

1)  Dysphoria has been reported in patients treated with haloperidol for Gilles de la Tourette syndrome. Of 
72 patients being treated for Gilles de la Tourette syndrome, 3 patients developed pronounced and 3 
patients developed mild dysphoria. The change in mood was not related to akinesia or other extrapyramidal
side effects, drowsiness, or cognitive impairment. Improvement was seen when dosage was reduced. This 
report confirms 2 other case studies of similar nature (Caine & Polinsky, 1979). 
2)  Twenty-six cases of dysphoria, 13 of which were severe, were reported in patients being treated with 
haloperidol for Tourette syndrome. All appeared to have a threshold dose, above which dysphoria occurred 
and below which symptoms subsided. The threshold dose was individualized and ranged from 1 to 30 
mg/day (Bruun, 1982). 

 
3.3.9.D   Dystonia 

1)  During the first few days after initiating treatment with an antipsychotic medication, symptoms of 
dystonia may occur in susceptible individuals. Symptoms may include spasm of neck muscles, which may 
progress to tightening of the throat, swallowing difficulty, breathing difficulty, and/or protrusion of the 
tongue. These symptoms can occur at low doses but most often occur (and occur with a greater severity) 
with high potency and at higher doses of first generation antipsychotic medications. Males and younger age
groups appear to be at greater risk for developing acute dystonia (Prod Info HALDOL(R) IM injection, 
2008). 
2)  Extrapyramidal and dystonic reactions have occurred following usual therapeutic doses of haloperidol. 
The incidence of dystonias following haloperidol is reported to be as high as 16% (Swett, 1975) and for 
extrapyramidal symptoms as high as 25% (Anon, 1973a). 
3)  Laryngeal-pharyngeal dystonia was reported in a patient 16 hours after being treated with a single dose 
of haloperidol 5 mg IM. The reaction was treated with benztropine 2 mg IV, repeated after 2 minutes, 
whereupon recovery without sequelae occurred in 5 minutes (Menuck, 1981). 
4)  Sudden death was reported in a woman receiving haloperidol 230 mg over less than 48 hours. The 
proposed mechanism was laryngeal-pharyngeal dystonia, followed by laryngospasm and cardiac arrest 
(Modestin et al, 1981). A similar case was reported after a patient received 340 mg over less than 96 hours 

Page 22 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 22

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 22 of 160



(Ketai et al, 1979). 
5)  Dystonic reactions were reported to persist for several weeks after a single dose of haloperidol in two
patients (Anderson et al, 1981). 
6)  A high incidence of dystonic reactions was reported in cocaine abusers. Of 7 chronic heavy cocaine 
users, administration of intramuscular haloperidol (8 mg on 2 consecutive days) resulted in the occurrence 
of acute dystonic reactions in 6; the onset of dystonia was approximately 22 hours following the first dose in 
4 patients and 3 hours following the second dose in 2 others. Diphenhydramine or benztropine was 
effective in alleviating dystonia in all patients. These data suggest a higher incidence of dystonic reactions 
in cocaine abusers treated with neuroleptic agents. However, controlled studies are required to confirm 
these findings, using a cocaine naive control group (Kumor et al, 1986). 

 
3.3.9.E   Encephalopathy 

1)  A case of post-surgical toxic encephalopathy has been attributed to high-dose haloperidol in a 54-year
old African-American male. The patient had a history of bipolar disorder, hypertension and a 
cerebrovascular accident. Despite increasing doses of haloperidol (up to 270 milligrams intravenously over 
24 hours) to treat agitation, mental status continued to worsen to the point of obtundation, with toxic 
encephalopathy diagnosed on day 14 after surgery. After haloperidol discontinuation, encephalopathy 
completely resolved within 8 days (Maxa et al, 1997). 
2)  An encephalopathic syndrome with irreversible brain syndrome has been reported (Thornton, 1976b; 
Cohen & Cohen, 1974a). 

 
3.3.9.F   Extrapyramidal disease 

1)  Incidence: frequent (Prod Info HALDOL(R) injection, 2007) 
2)  Extrapyramidal symptoms occur frequently. Parkinson-like symptoms, akathisia or dystonia may occur, 
typically within the first few days of starting haloperidol. There is a greater association with higher doses. 
Dose reductions may alleviate symptoms. Antiparkinson drugs (such as benztropine mesylate or 
trihexyphenidyl hydrochloride) may be useful. Discontinuation of haloperidol may be necessary in patients 
with persistent extrapyramidal symptoms (Prod Info HALDOL(R) injection, 2007). 
3)  Extrapyramidal and dystonic reactions have occurred following usual therapeutic doses of haloperidol. 
The incidence of dystonias following haloperidol is reported to be as high as 16% (Swett, 1975) and for 
extrapyramidal symptoms as high as 25% (Anon, 1973a). 
4)  Extrapyramidal disturbances can present as mild to severe dyskinetic and dystonic reactions including
oculogyric crises, forced opening of the mouth, protrusion of tongue, spasm of facial muscles, opisthotonic 
and scoliotic positioning, general muscle rigidity, cogwheel phenomenon, coarse tremors, oral dyskinesias,
restlessness, dystonic spasms and posturings of the neck, trunk, and limbs, aphonia and dysphagia (Gessa 
et al, 1972; Walinder & Carlsson, 1973; Simpson, 1973; Lake & Fann, 1973; Yosselson & Kaplan, 1975; 
Shields & Bray, 1976; Loudon & Waring, 1976; Rice, 1977). Although a number of agents have been 
reported to be effective in treating these extrapyramidal disturbances including apomorphine, biperiden, 
procyclidine, and propranolol, conventional agents such as diphenhydramine, trihexyphenidyl, or 
benztropine may not always result in improvement of the dystonic reactions (Shields & Bray, 1976). These
neurotoxic reactions have been reported in patients with thyrotoxicosis (Lake & Fann, 1973; Yosselson & 
Kaplan, 1975) as well as pediatric patients (Shields & Bray, 1976). Some reports indicate that concomitant 
drug therapy such as with lithium may aggravate extrapyramidal reactions (Loudon & Waring, 1976). Some 
data suggests that, particularly in elderly patients, parkinsonism reactions induced by haloperidol may 
persist for up to 2 weeks (Rice, 1977). Parkinsonism-like symptoms (sialorrhea, dystonia, torticollis, and 
trismus) have occurred following discontinuation of haloperidol therapy (De Maio, 1973). Rigidity occurred 
in association with dyspnea, cyanosis, and dehydration in a thyrotoxic, 74-year-old female (Hamadah & 
Teggin, 1974). 
5)  The extrapyramidal side effects of haloperidol were shown to be lessened by joint administration of 
imipramine-like drugs (Butterworth, 1972). 
6)  The incidence of extrapyramidal reactions was lower in patients receiving intravenous as opposed to 
oral haloperidol (Menza et al, 1987). More studies are required to fully evaluate the potential mechanisms 
for a lower incidence of EPS with the intravenous route. In addition, this study only involved 10 patients (4 
received intravenous haloperidol, 6 received oral haloperidol) and more studies involving larger patient 
populations are necessary to confirm significant differences. 
7)  Four cases of severe muscle rigidity were reported in burn patients receiving haloperidol for the 
neuropsychiatric complications of thermal injury. The authors postulated that the seemingly high incidence
(greater than 30%) of this reaction could have resulted from an increased sensitivity of the neuromuscular 
receptors to acetylcholine, which is present in greater concentrations after haloperidol treatment (Huang et
al, 1987). 
8)  A 5-year-old female with Sydenham's chorea treated with doses of 0.5 to 0.7 mg orally 4 times daily of 
haloperidol developed side effects of dysphagia, aphonia, and dystonic posturing(Shields & Bray, 1976). 
Seven weeks later the patient was hospitalized and was noted to have abnormal head posture, left arm 
extension with fist clinched, inability to walk without falling frequently, and placement of her right thumb into 
the roof of her mouth causing pressure against the gingiva resulting in the exposure of 2 teeth's roots. The 
haloperidol was discontinued and various drugs including diphenhydramine, benztropine, and levodopa 
were given without effect. The patient's condition deteriorated requiring frequent tube feeding with the 
patient being unable to walk and often assuming a fixed extensor posture. Due to circumstantial evidence, 
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the choreiform movements and dystonias were believed to be resulted to the haloperidol ingestion. 
9)  A 23-year-old woman receiving Lugol's solution, propylthiouracil (PTU), trihexyphenidyl, and haloperidol
developed facial rigidity, a fixed grin, aphasia, an inability to walk, severe weakness, diarrhea, and dryness 
of the lips and tongue. Four days prior to hospital admission when diarrhea developed, all drugs were 
discontinued except haloperidol. After 4 days, some improvement in her symptoms were noted. The 
authors suggested that this type of reaction is not necessarily idiosyncratic but expected in thyrotoxic 
patients (Yosselson & Kaplan, 1975). 
10)  A 32-year-old woman developed haloperidol toxicity because of manganese toxicity. The 
Parkinsonism-like neurotoxicity may be due to the free-radical formation in the presence of ionic 
manganese in the neuromelanin-containing regions of the brain (Mehta & Reilly, 1990). 
11)  The incidence and severity of tardive dyskinesia and extrapyramidal side effects was evaluated in 50 
outpatients receiving either fluphenazine decanoate or haloperidol decanoate. Twenty-one patients had 
probable movement disorders based on the Involuntary Movement Scale and the Simpson-Angus 
Extrapyramidal symptoms (EPS) Rating Scale. Of these, only six had been previously identified by 
standard observational means. Frequency was higher with haloperidol decanoate, but these patients were 
also receiving higher doses (Bransgrove & Kelly, 1994). 

See Drug Consult reference: NEUROLEPTIC-INDUCED EXTRAPYRAMIDAL REACTIONS 
 
3.3.9.G   Neuroleptic malignant syndrome 

1)  Incidence: rare 
2)  Neuroleptic malignant syndrome occurred in a 26-year-old male receiving 20 mg haloperidol TID for 
hypomania (Town, 1982). This patient developed profound rigidity and dystonia, tachycardia, hypertension, 
sweating, fever, confusion, depressed level of consciousness, incontinence, elevated CPK and 
leucocytosis. Withdrawal of the drug and treatment with anti-Parkinsonism drugs resulted in improvement.
3)  Neuroleptic malignant syndrome was reported in 3 adults during haloperidol therapy of psychotic states.
Discontinuation of haloperidol and institution of antiparkinson medications reversed the adverse effect 
(Cruz et al, 1983; Dosani, 1983; Henderson & Wooten, 1981). One proposed mechanism attributed 
dopamine receptor blockade in the striatum increasing thermogenesis and in the hypothalamus impairing 
heat dissipation (Henderson & Wooten, 1981). 
4)  Two cases of adverse reactions resembling neuroleptic malignant syndrome were reported in children
treated with haloperidol for psychiatric disorders. Therapy consisted of discontinuing haloperidol and 
administering fluids and antiparkinson medication (Geller & Greydanus, 1979). 
5)  Amantadine was used successfully to treat a case of neuroleptic malignant syndrome in a 19-year-old 
female patient treated with haloperidol. The proposed mechanism for amantadine was dopaminergic 
agonist activity (Amdurski et al, 1983). 
6)  Neuroleptic malignant syndrome (NMS) was reported in a head injury patient treated with haloperidol to 
control agitation. NMS began to develop by the third day and haloperidol was discontinued on the eleventh
day. Improvement began to occur by the fourth day after discontinuation of haloperidol (Vincent et al, 
1986). 
7)  Neuroleptic malignant syndrome (NMS) occurred in a chronic schizophrenic treated with haloperidol. 
The patient, having been treated with haloperidol for 10 years, was given 2 intramuscular doses to control
an abrupt increase in agitation accompanied by other mental changes. Characteristic signs and symptoms 
of NMS occurred. These improved by the fourth day after haloperidol was discontinued, but recurred when
haloperidol was reinstituted on the twelfth day (Matthews & Cersosimo, 1986). 
8)  A fatal case of neuroleptic malignant syndrome was reported in an 84-year-old male being treated with
haloperidol for agitation associated with dementia. The patient had been taking haloperidol 6 mg/day, but 
the dosage was rapidly increased by the family of the patient without informing the physician. Within 8 days 
the patient developed neuroleptic malignant syndrome. The authors postulated that the rapid increase in 
haloperidol dosage may have contributed to the severity of the case (Osser & Stewart, 1988). 
9)  Neuroleptic malignant syndrome (NMS) was reported in a 67-year-old female with parkinsonism being 
treated with haloperidol for agitation. The patient having been treated with haloperidol 1 mg at bedtime for 
five months was given a total of 12 mg haloperidol intramuscularly, with an additional 13 mg over the 
ensuing 48 hours. Within 2 days characteristic signs and symptoms of NMS occurred. Withdrawal of 
haloperidol and treatment with anti-Parkinsonism drugs resulted in improvement (Ryken & Merrell, 1989).
10)  Neuroleptic malignant syndrome was reported in a 25-year-old male head injury patient being treated 
with haloperidol for agitation. Withdrawal of the haloperidol and treatment with dantrolene and 
bromocriptine resulted in improvement (Heird et al, 1989). 
11)  Neuroleptic malignant syndrome (NMS) secondary to haloperidol and subsequent to amantadine 
withdrawal occurred in a 75-year-old male with "senile" dementia and Parkinsonian symptoms (Hermesh et 
al, 1984). The patient developed NMS approximately 2 days after initiation of therapy with haloperidol 0.5 
mg orally 3 times daily to control delusions and aggressive behavior. Haloperidol was discontinued and 
therapy with amantadine 200 mg twice daily was initiated due to suspected NMS, resulting in subsidence of 
NMS symptoms. Amantadine was withdrawn after approximately 1 month of treatment due to exacerbation 
of delusions, and NMS symptoms recurred approximately 2 days later. Amantadine and levodopa were 
given, resulting in abatement of NMS symptoms within several days. It is suggested that NMS occurred in 
this patient secondary to amantadine withdrawal as a result of decreased central dopamine activity, the 
same mechanism was implicated in the haloperidol induced NMS. It is speculated that Parkinson's disease 
may have increased this patient's vulnerability to further diminution of dopamine activity. 
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3.3.9.H   Parkinsonism 

1)  Summary 
a)  Contrary to common belief, the results of a retrospective cohort study suggest that atypical 
antipsychotics may not be safer than typical antipsychotics when dose and potency are considered 
(Rochon et al, 2005). 

2)  The results of a cohort study indicate that high-dose atypical antipsychotic therapy carries a similar risk 
for the development of parkinsonism as does typical antipsychotic therapy. In a population-based, 
retrospective cohort study, adults (aged 66 years and older) with evidence of dementia were followed for up 
to 1 year for the development of parkinsonism symptoms associated with typical or atypical antipsychotic
use. As compared with older adults receiving atypical antipsychotic therapy (ie, olanzapine, risperidone, 
quetiapine), incident parkinsonism was 30% more likely to occur in those taking typical antipsychotics (ie,
chlorpromazine, haloperidol, perphenazine) (adjusted HR, 1.3; 95% (CI), 1.04 to 1.58), and 60% less likely 
to occur in patient who did not receive either therapy (HR), 0.4; 95% CI, 0.29 to 0.43). Older adults using 
higher potency typical antipsychotics had almost a 50% greater risk of experiencing parkinsonism as 
compared with patients prescribed atypical antipsychotics (all were considered lower potency) (HR, 1.44; 
95% CI, 1.13 to 1.84); however, in patients receiving lower potency typical antipsychotics, the risk of 
developing parkinsonism was no different from that in adults taking atypical antipsychotics (HR, 0.75; 95% 
CI. 0.48 to 1.15). In addition, a positive dose-related relationship was observed between the occurrence of 
incident parkinsonism and the use of atypical antipsychotics. The risk for developing parkinsonism was 
more than twice as great in patients using a high-dose atypical antipsychotic agent as compared with those 
prescribed a low-dose atypical antipsychotic agent (HR, 2.07; 95% CI, 1.42 to 3.02). Furthermore, patients 
taking a typical antipsychotic were found to have a similar risk for the development of parkinsonism as 
patients receiving high-dose atypical antipsychotic therapy (p=ns). The authors conclude that atypical 
antipsychotics may not be safer than typical antipsychotics when dose and potency are considered 
(Rochon et al, 2005). 

 
3.3.9.I   Phobia 

1)  Phobia was triggered by use of haloperidol. After a psychotic depressive episode successfully treated 
with haloperidol, the patient experienced severe anxiety when placed in stressful driving circumstances. 
Her symptoms resulted in her taking unusual precautions to avoid these situations. After five years of this 
phobic situation, the symptoms gradually disappeared after haloperidol was discontinued (Bristol, 1982). 
Other similar cases have been reported (Mikkelson et al, 1981). 

 
3.3.9.J   Seizure 

1)  Incidence: rare 
2)  Convulsions, in association with parkinsonism symptoms, have occurred in pediatric patients treated 
with 1.5 to 2.5 mg of haloperidol or following a 6 mg overdose. Treatment with or without antiparkinsonism 
drugs was reported to result in complete recovery within a few days in all patients (Debray & Galland, 
1970). 
See Drug Consult reference: ANTIPSYCHOTICS - EFFECT ON SEIZURE THRESHOLD 

 
3.3.9.K   Tardive dyskinesia 

1)  Several cases of tardive dyskinesia or worsening of tardive dyskinesia have been reported, at doses 
ranging from 3 to 18 mg/day. Although features of the dyskinesias were different in each case, including 
onset, manifestations, concurrent therapy, and duration, all authors described a causal relationship with 
haloperidol (Kiloh et al, 1973; Moline, 1975); (Petty, 1980)(Faheem et al, 1982; Peabody et al, 1987). 
2)  The incidence of dyskinesias induced by neuroleptic agents was studied in 58 autistic children. Daily 
doses of haloperidol ranged from 0.02 to 0.22 mg/kg. Thirteen (22%) developed dyskinesias. There 
appeared to be no relationship between onset of symptoms and dose or administration schedule (Perry et
al, 1985). 
3)  Molindone was compared with haloperidol with regard to their ability to mask neuroleptic withdrawal-
exacerbated tardive dyskinesia, using the theoretical proposition that agents less able to mask are less 
dyskinetogenic. In a parallel, double-blind study, 11 patients were given either molindone or haloperidol 
following discontinuation of previous neuroleptic therapy and at a point where involuntary movements 
showed a significant increase. Doses were based on standard relative potency assignments calculated 
from previous neuroleptic medications and ranged from 50% to 200% dose equivalency as compared to the 
previous neuroleptics. Molindone was shown to be less effective than haloperidol in masking tardive 
dyskinesia, thereby suggesting lower dyskinetogenic potential (Glazer et al, 1985a). 

 
3.3.9.L   Tic 

1)  Nondystonic, nonakathisic TICs were reported in a hyperactive child. The reaction was similar to that 
seen when the boy was treated with amphetamine on one occasion and carbamazepine on another 
(Gualtieri & Patterson, 1986). 

 
3.3.10   Ophthalmic Effects 
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Blurred vision 

Eye / vision finding 

 
3.3.10.A   Blurred vision 

1)  Blurred vision has been reported (Prod Info HALDOL(R) injection, 2007). 
 
3.3.10.B   Eye / vision finding 

1)  A study was conducted in cooperation with Group Health Cooperative of Puget Sound using men and 
women born before 1931 to evaluate the risk of cataracts from exposure to phenothiazine drugs. A total of 
45,301 individuals were identified as potential patients in an effort to study a large population. A list of 
criteria was used to evaluate these patients, and the group was then whittled to 4,674 individuals. The 
results of the study showed there is no significant increase in risk of cataract extraction in patients who 
used haloperidol in either short or long-term cases (Isaac et al, 1991). 
2)  OCULOGYRIC CRISIS has been reported following the use of haloperidol (Dukes, 1975). 

 
3.3.12   Psychiatric Effects 

 
3.3.12.A   Psychotic disorder 

1)  Psychotic exacerbation has been reported. Deterioration was correlated with dosage increase. An 
acutely psychotic patient, treated with haloperidol 30 mg/day for 10 days with no improvement, deteriorated 
further over a 3 day period when the dose of haloperidol was increased to 60 mg/day. Upon reduction of 
the haloperidol dose, the patient gradually improved. When fluphenazine replaced haloperidol, the patient 
showed a gradual but dramatic recovery (Tornatore et al, 1981). 

 
3.3.14   Reproductive Effects 

 
3.3.14.A   Priapism 

1)  Incidence: rare 
2)  PRIAPISM has been reported (Greenberg & Lee, 1987; Gomez, 1985). 

 
3.3.15   Respiratory Effects 

Pulmonary embolism 

Respiratory finding 

 
3.3.15.A   Pulmonary embolism 

1)  The use of psychotropic medications has been linked to an increased risk of fatal pulmonary embolism. 
In a case-control study including 62 cases of fatal pulmonary embolism and 243 matched controls, 
researchers found that compared to non-use, the current use of conventional antipsychotic medications (ie, 
thioridazine and haloperidol) was associated with an increased risk of fatal pulmonary embolism (adjusted 
odds ratio, 13.3; 95% CI, 2.3 to 76.3). In addition, low potency antipsychotics, such as thioridazine, were 
associated with the highest risk, with an odds ratio of 20.8 (95% CI, 1.7 to 259). The current use of 
antidepressants was also associated with an increased risk of fatal pulmonary embolism (adjusted odds 
ratio, 4.9; 95% CI, 1.1 to 22.5); however, current or past use of other psychotropic drugs was not 
associated with an increased risk (adjusted odds ratio, 1.4; 95% CI, 0.3 to 5.8). (Parkin et al, 2003). 

 
3.3.15.B   Respiratory finding 

1)  A case of acute laryngeal dystonia was reported in a 26-year-old woman receiving haloperidol (no dose 
reported) for management of schizophrenia. The patient received both diphenhydramine and lorazepam 
intravenously with subsequent resolution of symptoms. Haloperidol was discontinued and the patient was 
discharged on oral diphenhydramine 24 hours later (Fines et al, 1999). 
2)  A 53-year-old female with a 25 year history of psychiatric illness was admitted to the ER after having 
discontinued all of her medications three weeks earlier. She had been taking trifluoperazine 5 mg daily, 
benztropine 2 mg daily and lithium in alternating daily doses of 600 and 900 mg. She had no known 
allergies. She was subsequently admitted to the psychiatric crisis unit where she was put on haloperidol 5 
mg every 8 hours. Two hours after the second dose, she experienced shortness of breath with audible 
wheezing. Physical examination findings included sinus tachycardia and auscultation of the chest revealed 
poor air entry with diffuse high pitched wheezing. There were no other adverse effects detected and she 
remained afebrile. The bronchospasm was treated and her breathing returned to normal within 30 minutes. 
Two hours later, she developed laryngeal stridor for which she was treated with benztropine. The 
haloperidol was discontinued and the patient was restarted on trifluoperazine. Allergy tests were done, but
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skin testing revealed no significant wheal and flare responses. A tartrazine test was also done, but the 
results were negative. The cause and mechanism of the haloperidol induced bronchospasm remained 
unclear (Sethna et al, 1991). 

 
3.3.16   Other 

Dead - sudden death 

Death 

Drug dependence 

Extrapyramidal disease 

Hyperpyrexia 

Withdrawal sign or symptom 

 
3.3.16.A   Dead - sudden death 

1)  Cases of sudden death have been reported in association with haloperidol treatment. Causality has not 
been determined; however, haloperidol cannot be ruled out. Sudden and unexpected death can occur in 
psychotic patients who may or may not be receiving treatment with other antipsychotic drugs (Prod Info 
HALDOL(R) injection, 2007). 
2)  A 59-year-old man admitted for an acute recurrence of a paranoid disorder died after admission 
(Turbott, 1984). Prior to admission, the patient had not received any neuroleptic medication. The patient 
was taking pindolol, hydrochlorothiazide, and amiloride for hypertension. The patient was also taking 
chlordiazepoxide and allopurinol. Physical examination was normal on admission. The patient received two 
10-milligram doses of haloperidol orally three hours apart. Following the second dose, an ECG revealed a
normal sinus rhythm with a rate of 100 beats/minute, a QT interval of 0.42 seconds, and slight T-wave 
flattening. Shortly after the ECG, the patient was found cyanotic on the floor. A repeat ECG showed 
asystole, resuscitation efforts were unsuccessful. Autopsy revealed moderate left ventricular hypertrophy 
and 80% blockage of the right coronary artery and 70% blockage of the anterior descending left coronary 
artery. No other abnormalities were noted. 
3)  A 30-year-old male with a long history of multiple drug abuse died after receiving haloperidol (Mahutte, 
1982). Upon hospital admission, physical examination, routine laboratories and ECG were normal. Multiple 
drug screens were negative. The patient's course over the next three weeks was varied. The patient was 
taking desipramine 100 milligrams (mg) each day and haloperidol 10 mg orally as needed for agitation. On 
the three days prior to his death, the patient received haloperidol 50 mg/day, 50 mg/day and 40 mg/day, 
respectively. After the last haloperidol dose, he was noted to be in respiratory distress, and bloody sputum 
was suctioned from the patient. The blood pressure at this time was 56/24 mmHg. Cardiac arrest followed 
and the patient expired. Autopsy revealed grossly congested lungs with diffuse alveolar hemorrhages. 
There was no evidence of pulmonary emboli, aspiration, or pneumonia. There was no evidence of 
significant cardiac disease or injury. The cause of death was thought to be transient pulmonary 
hypertension. 
4)  A 44-year-old woman with chronic paranoid schizophrenia, myopia, and obesity died 2 hours after a 
haloperidol dose (Modestin et al, 1981). All previous laboratories and ECGs were normal. The patient had 
taken no medications for 6 weeks prior to admission. During the next two days the patient received 60 
milligrams (mg) haloperidol intramuscularly and 160 mg orally. The patient experienced two dyskinetic 
episodes which were successfully treated by biperiden 2 mg. The patient's last dose of biperiden was taken 
the morning of the second day. Two hours after the patient's last dose of haloperidol (90 mg), vital signs 
were pulse regular at 84 beats/minute, blood pressure 120/80 mmHg, and respirations normal. Shortly 
thereafter, the patient cried out and was found unresponsive. The patient's pulse was not palpable and her 
breathing was labored, but she was not cyanotic. Her mouth was distorted and she bit her lower lip. 
Cardiopulmonary resuscitation was unsuccessful. Significant findings at autopsy were mild congestion of
pulmonary and systemic circulation and large amounts of viscous mucus just above and below the 
epiglottis. The proposed mechanism was laryngeal-pharyngeal dystonia, followed by laryngospasm and 
cardiac arrest. 
5)  A 35-year-old woman with no prior psychiatric problems or significant medical history died in her sleep 2
hours after a total oral dose of haloperidol 80 milligrams (mg) (Ketai et al, 1979). In the previous 65 hours 
she had received haloperidol 260 mg orally. In response to a dystonic reaction 8 hours prior to her death, 
the patient was given 2 mg of benztropine and started on 1 mg twice daily. The only significant finding on 
autopsy was mild, nonspecific edema of the lungs, brain and liver. This was thought due to attempts at 
cardiopulmonary resuscitation. 
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3.3.16.B   Death 
1)  Results of a population-based, retrospective cohort study demonstrated that the use of conventional 
antipsychotics was associated with an even greater risk for death than atypical antipsychotics when 
administered to elderly patients (aged 66 years and older) with dementia. Atypical versus no antipsychotic
use and conventional versus atypical antipsychotic use pair-wise comparisons were made. A total of 
27,259 matched pairs were identified and the dementia cohort was stratified based on place of residence 
(community versus long-term care facilities). In order to adjust for difference in baseline health status, 
propensity score matching was used. The primary outcome of the study was all-cause mortality. The risk 
for death was evaluated at 30, 60, 120, and 180 days after the antipsychotic medications were initially 
dispensed. There was a statistically significant increase in the risk for death at 30 days associated with new 
use of atypical antipsychotic medications compared with nonuse in both the community-dwelling cohort 
(adjusted hazard ratio (HR), 1.31 (95% confidence interval (CI), 1.02 to 1.70); absolute risk difference, 0.2
percentage point) and long-term care cohort (adjusted HR, 1.55 (95% CI, 1.15 to 2.07); absolute risk 
difference, 1.2 percentage points). For both cohorts, the risk associated with atypical antipsychotics 
appeared to persist to 180 days. The risk for death associated with conventional antipsychotics was even 
greater than the risk identified with atypical antipsychotics. At 30 days, the adjusted HR for the community
dwelling cohort was 1.55 (95% CI, 1.19 to 2.02) and 1.26 (95% CI, 1.04 to 1.53) for the long-term care 
cohort (adjusted risk difference for both was 1.1 percentage points). The risk appeared to persist to 180 
days for both groups. Some important limitations to the study include unknown or unmeasured confounders 
may influence the results and cause of death could not be examined (Gill et al, 2007). 
2)  Results of a population-based, retrospective cohort study demonstrated comparable to possibly greater 
risk of death associated with the use of conventional antipsychotic medications in the elderly (aged 65 
years and older) compared with atypical antipsychotic medications. The analysis excluded patients with 
cancer and included only new users of antipsychotic medications. The primary study outcome was 180-day 
all-cause mortality. A set of potential confounders was measured based on healthcare utilization data within 
6 months before the initiation of antipsychotic medications. Of the 37,241 elderly patients identified, 12,882 
and 24,359 received conventional and atypical antipsychotic medications, respectively. The risk of death in 
the conventional drug group within the first 180 days was 14.1% compared with 9.6% in the atypical drug 
group (unadjusted mortality ratio, 1.47; 95% confidence interval (CI), 1.39 to 1.56). In the multi-variable 
analysis which controlled for potential confounders, the adjusted mortality ratio for the risk of death within 
180 days for conventional versus atypical drug therapy was 1.32 (95% CI, 1.23 to 1.42). When the most 
frequently prescribed conventional antipsychotic drugs were compared with risperidone, the mortality ratio 
associated with haloperidol was 2.14 (95% CI, 1.86 to 2.45) and loxapine was 1.29 (95% CI, 1.19 to 1.40), 
while there was no difference associated with olanzapine. The increased mortality risk for conventional 
versus atypical drug therapy was greatest when doses higher (above median) doses were used (mortality 
ratio 1.67; 95% CI, 1.5 to 1.86) and also during the first 40 days of therapy (mortality ratio 1.6; 95% CI, 1.42 
to 1.8). Confirmatory analyses consisting of multi-variable Cox regression, propensity score, and 
instrumental variable estimation confirmed the results of the study (Schneeweiss et al, 2007). 
3)  The results of a retrospective cohort study indicate that conventional antipsychotic agents are at least as 
likely as atypical antipsychotic agents to increase the risk of death among elderly patients 65 years of age 
or older. The study included 9,142 new users of conventional agents (mean age, 83.2 years) and 13,748 
new users of atypical agents (mean age, 83.5 years). A higher adjusted relative risk of death was 
associated with the use of conventional antipsychotics as compared with atypical antipsychotics at all time 
points studied after beginning therapy (within 180 days: RR, 1.37; 95% CI, 1.27 to 1.49; less than 40 days: 
RR, 1.56; 95% CI, 1.37 to 1.78; 40 to 79 days: RR, 1.37; 95% CI, 1.19 to 1.59; 80 to 180 days: RR, 1.27; 
95% CI, 1.14 to 1.41). In addition, the adjusted risks of death observed in patients with dementia (RR, 1.29; 
95% CI, 1.15 to 1.45), without dementia (RR, 1.45; 95% CI, 1.3 to 1.63), in a nursing home (RR, 1.26; 95% 
CI, 1.08 to 1.47), or not in a nursing home (RR, 1.42; 95% CI, 1.29 to 1.56) were also higher with the use of 
conventional antipsychotic therapy as compared with atypical antipsychotic use. This risk appeared to be 
dose-related and was greater with the use of higher dose (ie, greater than the median) conventional 
antipsychotics (RR, 1.73; 95% CI, 1.57 to 1.90). Additional studies which specifically investigate the 
optimum care of elderly patients requiring antipsychotic therapy are needed so that appropriate guidance 
regarding therapeutic intervention can be provided (Wang et al, 2005). 

 
3.3.16.C   Drug dependence 

1)  Several cases of intentional haloperidol ABUSE have been reported. Five patients treated for 
haloperidol toxicity had taken the drug for recreational purposes. All experienced severe extrapyramidal 
side effects. No reason was given for the choice of this agent for recreational use (Doenecke & 
Heuermann, 1980). 

 
3.3.16.D   Extrapyramidal disease 

See Drug Consult reference: NEUROLEPTIC-INDUCED EXTRAPYRAMIDAL REACTIONS 
 
3.3.16.E   Hyperpyrexia 

1)  Hyperpyrexia has been reported with haloperidol treatment (Prod Info HALDOL(R) Decanoate IM 
injection, 2008; Prod Info HALDOL(R) immediate release IM injection, 2008). A case report described 
hyperpyrexia in a patient treated with haloperidol 2 mg four times daily. The patient was also receiving 
benztropine concomitantly (Westlake & Rastegar, 1973). The incidence of hyperthermia (37 to 37.9 C) 
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ranged from 3 to 13% following haloperidol doses of 10 to 15 mg/day (Harder et al, 1971). 
 
3.3.16.F   Withdrawal sign or symptom 

1)  Sudden discontinuation of haloperidol has been associated with a withdrawal syndrome. Tachycardia, 
hypertension, restlessness, and abdominal distress occurred in a patient upon sudden discontinuation of 
haloperidol 40 mg/day and doxepin 150 mg/day (Pary et al, 1980). This was postulated to be due either to 
cholinergic rebound or a hyperdopaminergic state (Gardos, 1980). 
2)  Physical agitation, epigastric distress with vomiting, pallor, diaphoresis, and other symptoms occurred 3
days after discontinuation of haloperidol and benztropine. These symptoms persisted until the fifth day, 
when benztropine alleviated them (Lieberman, 1981). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info HALDOL(R) injection, 
2007) (All Trimesters) 

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or 
other) and there are no controlled studies in women or studies in women and animals are not available. 
Drugs should be given only if the potential benefit justifies the potential risk to the fetus. 

2)  Australian Drug Evaluation Committee's (ADEC) Category: C(Australian Drug Evaluation Committee, 1999)
a)  Drugs which, owing to their pharmacological effects, have caused or may be suspected of causing 
harmful effects on the human fetus or neonate without causing malformations. These effects may be 
reversible. Accompanying texts should be consulted for further details. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Unknown 
4)  Clinical Management 

a)  Although the teratogenicity of haloperidol has not been proven, its use during pregnancy is discouraged. 
It is suggested that haloperidol use during pregnancy be limited to psychotic patients requiring long-term 
therapy (Berkowitz et al, 1981). If use during pregnancy cannot be avoided, ultrasound with particular 
attention to limb formation should be considered in first trimester exposures (Diav-Citrin et al, 2005). 

5)  Literature Reports 
a)  A prospective, observational study of 54 women (mean age, 30.7 years), recruited from the Emory 
Women’s Mental Health program exposed to antipsychotic medication during pregnancy, showed 
permeability of the placental barrier. Outcomes were determined by maternal and umbilical cord blood 
samples taken at delivery and through data collected from maternal reports and medical records. Placental 
passage ratios (defined as the ratio of umbilical cord to maternal plasma concentrations) showed a 
significant difference between antipsychotic medications, with olanzapine 72.1% (95% CI, 46.8%-97.5%)
being the highest, followed by haloperidol 65.5% (95% CI, 40.3%-90.7%), risperidone 49.2% (95% CI, 
13.6%-84.8%), and quetiapine 24.1% (95% CI, 18.7%-29.5%), showing the lowest placental passage ratio. 
There was a greater frequency of pre-term deliveries (21.4%, p=less than 0.23), low birth weights (30.8%, 
p=less than 0.07), and neonatal intensive care admission (30.8%, p=less than 0.09) in infants exposed to 
olanzapine (Newport et al, 2007). 
b)  A multicenter, prospective, controlled study found no difference in the rate of congenital abnormalities in 
the drug-exposed group and the control group. Haloperidol exposure occurred in 188 pregnancies and 
penfluridol in 27, with 161 of these known to be in the first trimester. The control group consisted of 631 
pregnancies exposed to nonteratogens from 4 participating ENTIS (European Network of Teratology 
Information Services) centers. Other results include a higher rate of elective pregnancy terminations, higher
rate of preterm birth, lower median birth rate and lower median birth weight of full-term infants in the drug
exposed group. There were no significant differences in the rate of miscarriages, ectopic pregnancies or 
stillbirths between the control and haloperidol- or penfluridol-exposed groups(Diav-Citrin et al, 2005). 
c)  One case report describes a full-term, 3880 gram infant exposed to haloperidol in utero, who 
experienced "jitteriness" at birth. The mother, a 35-year-old woman with schizoaffective disorder, was 
maintained on haloperidol decanoate 200 mg every two weeks throughout pregnancy. The last dose was
administered 3 weeks prior to delivery. By day 8 of life, the infant became increasingly irritable and 
experienced an episode of tonic-clonic movements in all extremities with tongue thrusting and torticollis. 
These episodes continued, but with treatment of clonazepam 0.02mg/kg/day, the tonic-clonic movements 
began to resolve by day 12. The infant was discharged following resolution of movement disorders and 
weaning of the clonazepam (Collins & Comer, 2003). 
d)  A 34-year-old pregnant woman ingested 300 mg haloperidol at 34 weeks gestation and presented CNS 
depression, hypotonia, and involuntary spasms of the extremities. A biophysical profile of the fetus on 
admission was 2 of 10 (two points for amniotic fluid, no evidence of fetal movement, flexion-extension or 
fetal breathing, fetal heart rate 150 beats/minute, nonreactive with minimal long-term and short-term 
variability). The mother appeared fully recovered by 48 hours after admission, but a biophysical profile of 10 
was not achieved for the fetus until 5 days after admission. A healthy girl was delivered at 39 weeks 
gestation and she had normal developmental milestones and growth at 18 months of age (Hansen et al, 
1997). 
e)  Although there are isolated cases of teratogenicity associated with haloperidol (McCullar & Heggeness,
1975), no cause-effect relationship has been established. Haloperidol is transferred to the fetus via the 
placenta (Uematsu et al, 1991). Two cases of limb malformations have occurred in infants born to women 
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given haloperidol with other potentially teratogenic drugs during the first trimester of pregnancy (Kopelman 
et al, 1975). Haloperidol has been used in the second and third trimesters, and during labor, without 
causing neonatal depression or other effects on the newborn (Ayd, 1976). 

B)  Breastfeeding 
1)  American Academy of Pediatrics Rating: Drugs for which the effect on nursing infants is unknown but may 
be of concern. (Anon, 2001) 
2)  World Health Organization Rating: Avoid breastfeeding if possible. Monitor infant for side effects. (Anon, 
2002) 
3)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk 
when used during breastfeeding. Weigh the potential benefits of drug treatment against potential risks 
before prescribing this drug during breastfeeding. 

4)  Clinical Management 
a)  Haloperidol is excreted into human breastmilk, with a milk to plasma ratio estimated at 0.6 to 0.7 
(Whalley et al, 1981). One group reported that the nursing infant receives a dose approximately equivalent 
to 3% of the maternal dose (Yoshida et al, 1998). It is suggested that when the maternal dose is high, the 
infant's exposure to the drug may be minimized by limiting the number of feeds per day. There has been no 
clear association between the small quantities of haloperidol in breastmilk and adverse effects in the 
exposed newborns (Whalley et al, 1981; Stewart et al, 1980), although a decline in developmental scores 
has been reported (Anon, 2001). 

5)  Literature Reports 
a)  Animal studies have demonstrated that offspring exposed to haloperidol through breast milk experience 
drowsiness and impairment of motor activity (Iqbal et al, 2001). 
b)  A wide variation of haloperidol excretion into breast milk has been reported. This is most likely due to
the different maternal doses and inter-individual variation in drug metabolism (Chisholm & Kuller, 1997). 
One study reported a breast milk concentration of 23.5 ng/mL following the administration of haloperidol 5
milligrams twice daily (Whalley et al, 1981). The antipsychotic dose of haloperidol in children ranges from 
0.02 to 0.07 milligrams/kilogram/day (Serrano, 1981). Assuming a newborn infant (3 kg) ingests 150 
mL/kg/day of breast milk, the maximum dose received would be 0.01 milligram or one-sixth the therapeutic 
dose. Another author reported a breast milk concentration of only 2 to 5 ng/mL following a maternal 
haloperidol dose of 12 to 30 mg/day (Stewart et al, 1980). 

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Intravenous Admixtures 

 
3.5.1   Drug-Drug Combinations 

Acecainide 

Ajmaline 

Amiodarone 

Amisulpride 

Amitriptyline 

Amoxapine 

Aprindine 

Arsenic Trioxide 

Astemizole 

Azimilide 

Belladonna 
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Belladonna Alkaloids 

Benztropine 

Bepridil 

Betel Nut 

Bretylium 

Bupropion 

Cabergoline 

Carbamazepine 

Chloral Hydrate 

Chloroquine 

Chlorpromazine 

Cisapride 

Clarithromycin 

Dalfopristin 

Dehydroepiandrosterone 

Desipramine 

Dextromethorphan 

Dibenzepin 

Dicumarol 

Disopyramide 

Dofetilide 

Dolasetron 

Doxepin 

Droperidol 

Encainide 

Enflurane 

Erythromycin 

Flecainide 
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Fluconazole 

Fluoxetine 

Fluvoxamine 

Foscarnet 

Gemifloxacin 

Halofantrine 

Halothane 

Hydroquinidine 

Ibutilide 

Imipramine 

Isoflurane 

Isradipine 

Kava 

Levodopa 

Levomethadyl 

Lidoflazine 

Lithium 

Lithospermum 

Lorcainide 

Mefloquine 

Mesoridazine 

Methyldopa 

Nefazodone 

Nortriptyline 

Octreotide 

Olanzapine 

Pentamidine 

Phenylalanine 
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Pimozide 

Pirmenol 

Prajmaline 

Probucol 

Procainamide 

Prochlorperazine 

Procyclidine 

Propafenone 

Propranolol 

Protriptyline 

Quetiapine 

Quinupristin 

Rifampin 

Rifapentine 

Risperidone 

Sematilide 

Sertindole 

Sotalol 

Sparfloxacin 

Spiramycin 

Sulfamethoxazole 

Sultopride 

Tacrine 

Tedisamil 

Telithromycin 

Terfenadine 

Tetrabenazine 

Thioridazine 
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Tramadol 

Trifluoperazine 

Trihexyphenidyl 

Trimethoprim 

Trimipramine 

Vasopressin 

Venlafaxine 

Vitex 

Ziprasidone 

Zolmitriptan 

Zotepine 

 
3.5.1.A   Acecainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concurrent use of acecainide and haloperidol is not recommended due to the risk of additive 
effects on the QT interval. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring 
is advised (Yamreudeewong et al, 2003a). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of acecainide and haloperidol is not recommended
due to the potential for inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious 
dosing and telemetric monitoring is advised. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Several antipsychotic agents 
have demonstrated QT prolongation including haloperidol (O'Brien et al, 1999a). Concomitant use of 
Class III antiarrhythmic agents such as acecainide and haloperidol may have additive effects on the 
QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.B   Ajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999z; O'Brien et al, 1999r; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001z; Duenas-Laita et al, 1999y; Agelink 
et al, 2001x; Lande et al, 1992z; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; 
Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase 
the risk of arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not 
recommended (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT
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(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 
250 mg of quinidine bisulfate. The study demonstrated significant increases in the plasma 
concentrations of haloperidol when given concurrently with quinidine versus haloperidol treatment 
alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL on 
haloperidol alone to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed 
an increase from 1.9 ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time 
to peak concentration (Tmax) were not significantly changed, thereby suggesting to the authors that a 
tissue binding mechanism is more likely responsible for the plasma level changes than an elimination 
alteration (Young et al, 1993). 

 
3.5.1.C   Amiodarone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concurrent use of amiodarone and haloperidol is not recommended due to the risk of 
additive effects on the QT interval. If concurrent use cannot be avoided, cautious dosing and telemetric 
monitoring is advised (Yamreudeewong et al, 2003a). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of amiodarone and haloperidol is not 
recommended due to the potential for inducing life-threatening arrhythmias. If concurrent use cannot be 
avoided, cautious dosing and telemetric monitoring is advised. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Patients who received concurrent administration of amiodarone and haloperidol experienced a 
potentially significant QTc interval prolongation. All adult patients admitted to a tertiary teaching 
hospital between January 2005 and December 2006 who received both amiodarone and haloperidol 
were included in a retrospective analysis of data collected to assess patients' risk, cardiac effects, and 
baseline statistics to determine change in QT interval. Of the 49 patients (age, 68 +/- 10 years) who 
met inclusion criteria, there were 381 amiodarone and haloperidol distinct exposures, of which 36.2% 
(138 of 381) exposures included at least one additional QT-interval prolonging drug. Duration of 
concomitant amiodarone-haloperidol exposure per patient averaged 3 days (range, 1 to 17 days), and 
the daily dose of haloperidol was 11 +/- 12 mg (range, 1 to 65 mg). There was no apparent affiliation 
between longer QTc intervals and the increased number of concomitant QT-interval prolonging drugs, 
but QTc intervals were longer with higher daily doses on average. Nearly 55% of patients receiving 
amiodarone alone had a QTc interval greater than 450 msec and 38% patients had a QTc interval 
greater than 500 msec. The mean increase in QTc interval following exposure to haloperidol was 9.8 
msec (95% CI, 0.6 to 19 msec). Notably, no ventricular arrhythmia was observed (Bush et al, 2008).
b)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Several antipsychotic agents 
have demonstrated QT prolongation including haloperidol (O'Brien et al, 1999a). Concomitant use of 
Class III antiarrhythmic agents such as amiodarone and haloperidol may have additive effects on the 
QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.D   Amisulpride 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk,
2003c; Prod Info Haldol(R), 2001a). Amisulpride has rarely caused QT prolongation (Prod Info Solian(R), 
1999e). Caution is advised with coadministration of drugs that potentially prolong the QTc interval. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if haloperidol and amisulpride are used concomitantly. Screen
patients for conditions that may predispose to QT prolongation and torsade de pointes (i.e. 
cardiomyopathy, alcohol abuse, hypothyroidism). Monitor the ECG and electrolytes at baseline and 
throughout therapy. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) 
associated with haloperidol. Hemodynamically significant ventricular tachyarrhythmias, ventricular 
fibrillation, asystole, and death have been reported. The risk of TdP appears to be greater with 
intravenous haloperidol, but has occurred with oral and intramuscular use. The risk increases with 
doses greater than 35 milligrams (mg) over 24 hours, although TdP has been associated with a dose 
as low as 10 mg administered intravenously over 4 hours. To prevent haloperidol-induced TdP, screen 
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patients for a history of dilated cardiomyopathy or alcohol abuse, testing for hypothyroidism before 
therapy, obtaining an electrocardiogram at baseline and throughout therapy, and monitoring 
potassium, magnesium, and calcium. In patients with a baseline QTc greater than 450 milliseconds 
(msec), haloperidol should be used cautiously or an alternative agent should be used. Discontinue 
haloperidol if the QTc increases more than 25% from baseline or if flattening of T-waves or 
development of U-waves occurs (Hassaballa & Balk, 2003b).  
b)  Seven patients developed torsade de pointes after therapeutic use of haloperidol in high doses. 
Three patients developed the dysrhythmia after administration of 211 milligrams (mg) to 825 mg 
haloperidol over 1 to 2 days for agitated delirium. These 3 patients recovered from the initial episodes, 
but 1 patient subsequently died of cardiac arrest upon readministration of haloperidol (Metzger & 
Friedman, 1993b; Wilt et al, 1993a). Torsades de pointes developed in 8 of 223 critically ill patients in 
intensive care units. Patients who received intravenous haloperidol greater than 35 mg/day or had a 
QTc interval prolongation of greater than 500 milliseconds were at greatest risk (Sharma et al, 1998). 

 
3.5.1.E   Amitriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999b), haloperidol (O'Brien et al, 1999b), risperidone (Duenas-Laita et al, 1999b), 
sertindole (Agelink et al, 2001a), quetiapine (Owens, 2001b), sultopride (Lande et al, 1992a), and zotepine 
(Sweetman, 2003). Even though no formal drug interaction studies have been done, the coadministration of 
a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R), 2001; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  

 
3.5.1.F   Amoxapine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999b), haloperidol (O'Brien et al, 1999b), risperidone (Duenas-Laita et al, 1999b), 
sertindole (Agelink et al, 2001a), quetiapine (Owens, 2001b), sultopride (Lande et al, 1992a), and zotepine 
(Sweetman, 2003). Even though no formal drug interaction studies have been done, the coadministration of 
a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R), 2001; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  

 
3.5.1.G   Aprindine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Coadministration of haloperidol with other drugs that potentially prolong the QTc interval, 
such as aprindine, should be approached with caution. If concurrent use cannot be avoided, cautious 
dosing and telemetric monitoring is advised (Owens, 2001f; Prod Info Haldol(R), 1998b; Larochelle et al, 
1984). 
3)  Severity: major 
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4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of aprindine and haloperidol is not recommended 
due to the potential for inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious 
dosing and telemetric monitoring is advised. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.H   Arsenic Trioxide 

1)  Interaction Effect: prolongation of the QTc interval and/or torsades de pointes 
2)  Summary: Arsenic trioxide can prolong the QT interval in some patients, which may result in ventricular
tachycardia, ventricular fibrillation, and torsades de pointes and should not be administered with other 
drugs that may prolong the QT interval (Prod Info Trisenox(R), 2001a). Several antipsychotic agents have
demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999o), haloperidol (O'Brien et 
al, 1999j), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas
Laita et al, 1999p), sertindole (Agelink et al, 2001m), quetiapine (Owens, 2001p), sultopride (Lande et al, 
1992o), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral capsule, 2005), and zotepine 
(Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of arsenic trioxide and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive effects on QTc prolongation 
8)  Literature Reports 

a)  QT/QTc prolongation should be expected during treatment with arsenic trioxide and torsade de 
pointes as well as complete heart block has been reported. Over 460 ECG tracings from 40 patients 
with refractory or relapsed APL treated with arsenic trioxide were evaluated for QTc prolongation. 
Sixteen of 40 patients (40%) had at least one ECG tracing with a QTc interval greater than 500 msec. 
Prolongation of the QTc was observed between 1 and 5 weeks after arsenic trioxide infusion, and then 
returned towards baseline by the end of 8 weeks after arsenic trioxide infusion. In these ECG 
evaluations, women did not experience more pronounced QT prolongation than men, and there was 
no correlation with age (Prod Info Trisenox(R), 2001).  

 
3.5.1.I   Astemizole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999n), haloperidol (O'Brien et al, 1999i), quetiapine (Owens, 2001o), risperidone 
(Duenas-Laita et al, 1999m; Prod Info Risperdal(R) risperidone, 2002a), sertindole (Agelink et al, 2001l), 
sultopride (Lande et al, 1992l), and zotepine (Sweetman, 2003). Even though no formal drug interaction 
studies have been done, the coadministration of astemizole and other drugs known to prolong the QTc 
interval, including antipsychotics, is not recommended (Prod Info Hismanal(R), 1996). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of astemizole and agents that prolong the QT 
interval, such as antipsychotics, is not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  A total of 7 patients developed torsade de pointes after therapeutic use of haloperidol in high doses 
(Metzger & Friedman, 1993g; Wilt et al, 1993e). Three patients developed the dysrhythmia after 
administration of 211 to 825 mg haloperidol over 1 to 2 days for agitated delirium. These 3 patients 
recovered from the initial episodes, but 1 patient subsequently died of cardiac arrest upon 
readministration of haloperidol. Four patients developed the dysrhythmia after administration of 170 to 
580 mg over 1 to 4 days for delirium associated with bacterial meningitis (1), status asthmaticus (2) or 
respiratory insufficiency (1). All 4 patients recovered with no adverse sequelae.  

 
3.5.1.J   Azimilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concurrent use of azimilide and haloperidol is not recommended due to the risk of additive 
effects on the QT interval. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring 
is advised (Yamreudeewong et al, 2003a). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of azimilide and haloperidol is not recommended
due to the potential for inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious 
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dosing and telemetric monitoring is advised. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Several antipsychotic agents 
have demonstrated QT prolongation including haloperidol (O'Brien et al, 1999a). Concomitant use of 
Class III antiarrhythmic agents such as azimilide and haloperidol may have additive effects on the QT 
interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.K   Belladonna 

1)  Interaction Effect: excessive anticholinergic activity (severe dry mouth, constipation, decreased 
urination, excessive sedation, blurred vision) 
2)  Summary: The anticholinergic activity of the active alkaloids present in belladonna may predispose the 
patient to excessive anticholinergic activity if taken with haloperidol. Belladonna contains L-hyoscyamine, 
atropine, and scopolamine with a total alkaloid content of at least 0.3% in the leaves and 0.5% in the roots
(Blumenthal et al, 1998). Because belladonna is typically available as a homeopathic preparation, the 
clinical severity of the interaction with haloperidol is unknown. Caution is advised. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation,
urinary retention, tachycardia, decreased sweating, mydriasis, blurred vision, elevated temperature, 
muscular weakness, and sedation. If such effects are noted, belladonna should be discontinued 
immediately. In severe cases, paralytic ileus, confusion, psychoses, agitation, delusions, delirium, and 
paranoia may be encountered as well as tachycardia, dysrhythmia, and hypertension. In severe cases, 
immediate medical attention should be obtained. 
7)  Probable Mechanism: additive anticholinergic effect 

 
3.5.1.L   Belladonna Alkaloids 

1)  Interaction Effect: excessive anticholinergic activity (severe dry mouth, constipation, decreased 
urination, excessive sedation, blurred vision) 
2)  Summary: The anticholinergic activity of the active alkaloids present in belladonna may predispose the 
patient to excessive anticholinergic activity if taken with haloperidol. Belladonna contains L-hyoscyamine, 
atropine, and scopolamine with a total alkaloid content of at least 0.3% in the leaves and 0.5% in the roots
(Blumenthal et al, 1998). Because belladonna is typically available as a homeopathic preparation, the 
clinical severity of the interaction with haloperidol is unknown. Caution is advised. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation,
urinary retention, tachycardia, decreased sweating, mydriasis, blurred vision, elevated temperature, 
muscular weakness, and sedation. If such effects are noted, belladonna should be discontinued 
immediately. In severe cases, paralytic ileus, confusion, psychoses, agitation, delusions, delirium, and 
paranoia may be encountered as well as tachycardia, dysrhythmia, and hypertension. In severe cases, 
immediate medical attention should be obtained. 
7)  Probable Mechanism: additive anticholinergic effect 

 
3.5.1.M   Benztropine 

1)  Interaction Effect: excessive anticholinergic effects (sedation, constipation, dry mouth) 
2)  Summary: Combined use of haloperidol and anticholinergics may result in excessive anticholinergic 
effects (Prod Info Haldol(R), 2000a). In a number of case reports, the use of haloperidol with benztropine, 
trihexyphenidyl, or procyclidine, has resulted in a worsening of schizophrenic symptoms. In addition, when
anticholinergics are used with phenothiazines or haloperidol, there may be an increased incidence of 
tardive dyskinesia (Linnoila et al, 1980a; Singh & Kay, 1979a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor signs of excessive anticholinergic effects. Adjust the doses or discontinue 
the medications as needed. 
7)  Probable Mechanism: additive anticholinergic effects 
8)  Literature Reports 

a)  Concomitant haloperidol and benztropine therapy has been reported to result in inhibition of 
antipsychotic effects of haloperidol and increased "social avoidance" behavior in several schizophrenic 
patients (Singh & Smith, 1973; Prod Info Cogentin(R), 1994).  
b)  Routine use of antiparkinson medication with neuroleptic agents is controversial and there is 
evidence that these agents should only be administered at the occurrence of extrapyramidal 
symptoms, and then only for a short period of time thereafter. This interaction, although not well-
documented, supports recommendations by many investigators that routine use of anticholinergic 
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medications with phenothiazines and haloperidol is not warranted and may be deleterious (Perry et al, 
1991).  
c)  In a study to evaluate the prophylactic use of benztropine in haloperidol-induced dystonic reactions, 
29 psychotic patients were treated with haloperidol and either benztropine or a placebo. The results 
showed no significant difference in side-effects between benztropine or the placebo, except increased 
dry mouth with benztropine. The occurrence of dystonic reactions with the use of benztropine dropped 
from 33% to 14%. The researchers conclude that the increased side-effects of benztropine are of little 
consequence when compared to the positive effects of the drug (Goff et al, 1991b).  
d)  Acute intestinal pseudo-obstruction may occur in patients receiving benztropine and haloperidol 
concomitantly. A 68-year-old female with mild multi-infarct dementia developed acute intestinal 
pseudo-obstruction after receiving 2 doses of benztropine to treat extrapyramidal symptoms 
associated with haloperidol therapy. Treatment with haloperidol 0.5 mg 3 times daily was initiated after 
the patient developed psychotic behavior and agitation. She was hospitalized three days later with 
extrapyramidal symptoms and was treated with intravenous benztropine. Her abdomen became 
significantly distended within 3-4 hours. Upon examination, she was dehydrated and had reduced 
bowel sounds. Dilation of her large bowel and some distention of her small bowel loops were apparent 
on x-ray. Haloperidol and benztropine were discontinued and supportive therapy was initiated. Her 
abdominal distention had resolved within 24 hours. Benztropine may acutely potentiate the effect of 
haloperidol, causing acute pseudo-obstruction (Sheikh, 2001).  

 
3.5.1.N   Bepridil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be 
anticipated if administered with other agents which lengthen the QT interval (Prod Info Geodon(TM), 2002; 
Agelink et al, 2001c; Owens, 2001d; Prod Info Orap(R), 1999b; Prod Info Haldol(R), 1998a). In U.S. clinical
trials, bepridil increased QT and QTc intervals which was associated with torsades de pointes in 
approximately 1% of patients. Other drugs that increase the QT interval may exaggerate the prolongation of 
the QT interval observed with bepridil (Prod Info Vascor(R), 1997). Pimozide is contraindicated in patients 
taking other drugs which may prolong the QT interval (Prod Info Orap(R), 1999b). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of antipsychotics and agents that prolong the QT
interval, such as bepridil, is contraindicated. In particular, pimozide is contraindicated in individuals with 
congenital QT syndrome, patients with a history of cardiac arrhythmias, or patients taking other drugs which 
may prolong the QT interval. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999a).  
b)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking 
risperidone therapeutically (Duenas-Laita et al, 1999c; Ravin & Levenson, 1997).  

 
3.5.1.O   Betel Nut 

1)  Interaction Effect: increased extrapyramidal side effects of haloperidol (difficulty with movement or 
abnormal movement of muscles) 
2)  Summary: Case reports have described increased extrapyramidal side effects when betel nut was 
chewed by patients taking fluphenazine and fluphenthixol for schizophrenia (Deahl, 1989a). The 
extrapyramidal effects were not improved with anticholinergic therapy with procyclidine, and resolved with 
betel nut discontinuation (Deahl, 1989a). A similar effect may occur if betel nut is chewed with concomitant 
haloperidol therapy. The cholinergic activity of betel nut has been attributed to the arecoline content. When 
given with peripheral anticholinergics, arecoline increased the heart rate due to central muscarinic agonist 
activity (Nutt et al, 1978a). Case reports suggest the onset of betel nut activity to be within 3 weeks with 
resolution within 4 to 7 days after discontinuation (Deahl, 1989a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: It is unclear to what extent the cholinergic effect of betel nut may increase the 
incidence of extrapyramidal side effects of haloperidol, especially if patients are treated with anticholinergic
agents to control these side effects. Deterioration in symptoms of patients with Parkinson's disease or other 
extrapyramidal movement disorders may be expected. Persons who have been chewing betel nut have a
characteristic red stain on the teeth which may help the clinician discover betel nut use. 
7)  Probable Mechanism: cholinergic effect of betel nut 
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8)  Literature Reports 
a)  Within 3 weeks of initiating betel nut chewing, a 51-year-old Indian man experienced marked 
rigidity, bradykinesia, and jaw tremor. This patient had been stabilized for the previous 2 years on 
fluphenazine decanoate depot 50 milligrams (mg) every 3 weeks for schizophrenia and procyclidine 5 
mg twice daily for a mild Parkinsonian tremor. Within one week of discontinuation of betel nut chewing, 
the patient's condition returned to baseline. This report appears to demonstrate decreased 
anticholinergic effects of procyclidine when coadministered with betel nut (Deahl, 1989).  
b)  Following betel nut ingestion, a 45-year-old Indian man developed akathisia, tremor and stiffness 
which was not affected by dosage escalations of up to 20 mg daily of procyclidine. This patient had 
been previously stabilized on fluphenthixol 60 mg depot every two weeks for the previous year for 
schizoaffective disorder without extrapyramidal side effects. His symptoms resolved over 4 days after 
discontinuing betel nut. It appears that the anticholinergic effects of procyclidine were diminished when 
betel nut was chewed concomitantly (Deahl, 1989).  
c)  High doses (5 mg, 10 mg, and 20 mg) of subcutaneous (SC) arecoline given one hour after SC 
administration of 0.5 mg of the peripheral anticholinergic agent methscopolamine increased the heart 
rate and blood pressure of six patients with Huntington's disease. Significant increases in blood 
pressure occurred at doses of 5 mg, 10 mg (p less than 0.01) and 20 mg (p less than 0.05). Heart rate 
increased at doses of 5 mg and 20 mg (p less than 0.01), and 10 mg (p less than 0.05). Subjective 
effects in some patients included tremor, flushing or pallor at the time of peak drug effect and nausea, 
weakness, and mental changes at the higher doses. No peripheral cholinergic effects were noted. The
results indicated a central muscarinic effect for arecoline (Nutt et al, 1978).  
d)  A low dose (0.5 mg) of arecoline given intravenously 3 minutes after the peripheral anticholinergic 
agent glycopyrrolate 0.15 mg to 8 patients with major depressive disorder increased their heart rates. 
The peak heart rate increase in a non-REM portion of the sleep cycle during the 10 minute post-
infusion period was 6.75 +/- 12.9 beats per minute for placebo and 25 +/- 10.3 beats per minute for 
arecoline. The peak heart rates all began 1 to 8 minutes after the arecoline infusion, and the mean 
heart rate was significantly elevated over placebo from 2 to 10 minutes after arecoline infusion (p less 
than 0.05) (Abramson et al, 1985).  
e)  Though chewing betel nut alone does not significantly increase catecholamine levels, a popular 
betel nut preparation does. Six to eight minutes after chewing betel nut, 4 subjects had only a 
moderate increase in plasma noradrenaline from 266.2 +/- 105.7 picograms/milliliter (pg/mL) to 313.7 
+/- 92.9 pg/mL (p equal to 0.0607). Combining betel nut with lime, catechu and Piper betel flower as is 
commonly done caused significant elevation of norepinephrine in nine subjects from 292.2 +/- 59.5 
pg/mL to 375.1 +/- 130.0 pg/mL (p equal to 0.0244) and epinephrine from 62.5 +/- 23.9 pg/mL to 102.2 
+/- 45.0 pg/mL (p equal to 0.0226). In this group dopamine was also elevated in 8 of 9 subjects, but the 
mean was not significant (Chu, 1995).  

 
3.5.1.P   Bretylium 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concurrent use of bretylium and haloperidol is not recommended due to the risk of additive 
effects on the QT interval. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring 
is advised (Yamreudeewong et al, 2003a). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of bretylium and haloperidol is not recommended
due to the potential for inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious 
dosing and telemetric monitoring is advised. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Several antipsychotic agents 
have demonstrated QT prolongation including haloperidol (O'Brien et al, 1999a). Concomitant use of 
Class III antiarrhythmic agents such as bretylium and haloperidol may have additive effects on the QT 
interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.Q   Bupropion 

1)  Interaction Effect: increased plasma levels of haloperidol 
2)  Summary: It is recommended that haloperidol, an antipsychotic metabolized by the cytochrome P450 
2D6 isoenzyme, be initiated at the lower end of the dose range when administered concomitantly with 
bupropion (Prod Info Wellbutrin XL(TM), 2003; Prod Info Zyban(R), 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of bupropion and haloperidol should be approached with 
caution and should be initiated at the lower end of the dose range of haloperidol. If bupropion is added to 
the treatment regimen of a patient already receiving haloperidol, consider decreasing the dose of 
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haloperidol. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated haloperidol metabolism 

 
3.5.1.R   Cabergoline 

1)  Interaction Effect: the decreased therapeutic effect of both drugs 
2)  Summary: Cabergoline is a long-acting dopamine receptor agonist with a high affinity for dopamine-2 
receptors. It should not be administered concomitantly with dopamine-2 antagonists, such as 
phenothiazines, butyrophenones, thioxanthines, and metoclopramide (Prod Info Dostinex(R), 1996). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Cabergoline, a dopamine-2 receptor agonist, should not be used concurrently 
with a dopamine-2 antagonist, such as haloperidol. 
7)  Probable Mechanism: antagonistic pharmacologic effects 

 
3.5.1.S   Carbamazepine 

1)  Interaction Effect: decreased haloperidol effectiveness 
2)  Summary: In a case report, the addition of carbamazepine to patients stabilized with haloperidol 
resulted in mean reductions of haloperidol levels by 60%. Two other case reports and a clinical study 
supported this finding, while a third case report did not (Kahn et al, 1990a; Arana et al, 1986a; Fast et al, 
1986; Klein et al, 1984; Hesslinger et al, 1999a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for the therapeutic efficacy of haloperidol following the addition of 
carbamazepine; higher haloperidol dosage may be required in some clinical situations. 
7)  Probable Mechanism: increased cytochrome P450 2D6 and 3A4-mediated haloperidol metabolism 
8)  Literature Reports 

a)  Serum haloperidol levels of 14 schizophrenic patients dropped an average of 50% when 
carbamazepine was added to their therapy. Haloperidol doses ranged from 2 mg to 20 mg daily and 
the carbamazepine dose was adjusted to yield levels of 8 to 12 mcg/mL. The drop in haloperidol levels 
resulted in the worsening of one patient's condition. Two patients had significant symptom reduction 
while on carbamazepine, despite the decrease in the haloperidol levels. Their improvement may have 
been due to direct effects of the carbamazepine, or as a secondary effect due to the lowering of the 
haloperidol levels. The authors recommend monitoring serum medication levels when administering 
haloperidol in combination with carbamazepine (Kahn et al, 1990).  
b)  Serum haloperidol levels of seven patients treated for psychosis fell when carbamazepine was 
added to their therapy. Haloperidol doses ranged from 10 mg to 40 mg daily and carbamazepine doses 
ranged from 400 mg to 1000 mg daily. After carbamazepine was added, haloperidol levels decreased 
by 19% to 100%. The two patients whose blood levels fell to undetectable levels had a marked 
worsening of symptoms. Careful monitoring should take place if carbamazepine is added to haloperidol 
therapy (Arana et al, 1986).  
c)  Concomitant administration of haloperidol and carbamazepine as reported to result in neurotoxicity 
(drowsiness, slurred speech, concentration difficulties) in a 37-year-old woman with cerebral palsy and 
dipolar disorder (Brayley & Yellowlees, 1987). Withdrawal of carbamazepine resulted in subsidence of 
symptoms on this second occasion. It is speculated that the interaction occurred at the level of the 
CNS, as opposed to toxic effects of either drug alone, as carbamazepine serum levels were 
subtherapeutic during the toxic episodes and due to the fact that carbamazepine is reported to 
enhance haloperidol metabolism. In addition, the patient received higher doses of carbamazepine 
following withdrawal of haloperidol without the occurrence of toxic effects. Cerebral palsy may have 
been a predisposing factor to the interaction.  
d)  Twenty-seven schizophrenic patients enrolled in a study to determine the effects of carbamazepine 
and valproic acid on the plasma levels of haloperidol and the psychopathologic outcome. Following a 
four-day washout period, patients were assigned to receive treatment for four weeks with haloperidol 
monotherapy, haloperidol with carbamazepine, or haloperidol with valproic acid. Doses of haloperidol 
remained stable throughout the study, and the doses of carbamazepine and valproic acid were titrated 
to a plasma level of 6 to 12 mg/L and 50 to 100 mg/L, respectively. When administered with 
carbamazepine, haloperidol plasma levels decreased by 45% (from 7.6 ng/mL to 4.6 ng/mL) over the 
28-day period. Decreases in the rating scores on the Positive subscale of the Positive and Negative 
Syndrome Scale (pPANSS) were significant during the carbamazepine phase of the study, indicating
that the coadministration of carbamazepine and haloperidol may worsen the clinical outcome 
compared to haloperidol monotherapy (Hesslinger et al, 1999).  

 
3.5.1.T   Chloral Hydrate 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Chloral hydrate has been shown to prolong the QTc interval at the recommended therapeutic 
dose (Young et al, 1986). Even though no formal drug interaction studies have been done, the 
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administration of drugs known to prolong the QTc interval, such as antipsychotics and chloral hydrate is not 
recommended. Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999m), haloperidol (O'Brien et al, 1999h), quetiapine (Owens, 2001n), risperidone
(Duenas-Laita et al, 1999l), sertindole (Agelink et al, 2001k), sultopride (Lande et al, 1992k), and zotepine 
(Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of chloral hydrate and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  The overall incidence of QT interval prolongation with sertindole is estimated at 1.9% to 4%, and 
the potential risk of developing torsades de pointes has been estimated at 0.13% to 0.21% (Brown & 
Levin, 1998b). Periodic electrocardiographic monitoring is required in the United Kingdom per 
sertindole's official labeling (Cardoni & Myer, 1997).  
b)  A total of 7 patients developed torsade de pointes after therapeutic use of haloperidol in high doses 
(Metzger & Friedman, 1993f; Wilt et al, 1993d). Three patients developed the dysrhythmia after 
administration of 211 to 825 mg haloperidol over 1 to 2 days for agitated delirium. These 3 patients 
recovered from the initial episodes, but 1 patient subsequently died of cardiac arrest upon 
readministration of haloperidol.  

 
3.5.1.U   Chloroquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Chloroquine has been shown to prolong the QTc interval at the recommended therapeutic 
dose and an additive effect would be anticipated if administered with other agents which lengthen the QT 
interval (Prod Info Aralen(R), 2001). Several antipsychotic agents have demonstrated QT prolongation 
including amisulpride (Prod Info Solian(R), 1999w), haloperidol (O'Brien et al, 1999p), quetiapine (Owens, 
2001x), risperidone (Duenas-Laita et al, 1999w), sertindole (Agelink et al, 2001u), sultopride (Lande et al,
1992w), and zotepine (Sweetman, 2004). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of antipsychotics and agents that prolong the QT
interval, such as chloroquine is not recommended. 
7)  Probable Mechanism: additive effect on QT prolongation 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking 
risperidone therapeutically (Duenas-Laita et al, 1999v; Ravin & Levenson, 1997e).  

 
3.5.1.V   Chlorpromazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on 
the QT interval and is not recommended. Q and T wave distortions have been observed in patients taking 
phenothiazines (Prod Info Compazine(R), 2002; Prod Info Stelazine(R), 2002; Prod Info Thorazine(R), 
2002). Other phenothiazines may have similar effects, though no reports are available. Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 
1999k), haloperidol (O'Brien et al, 1999g), paliperidone (Prod Info INVEGA(TM) extended-release oral 
tablets, 2006), quetiapine (Owens, 2001m), risperidone (Duenas-Laita et al, 1999k), sertindole (Agelink et 
al, 2001j), sultopride (Lande et al, 1992i), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral 
capsule, 2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
phenothiazines and antipsychotics, is not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.W   Cisapride 

1)  Interaction Effect: worsening of psychotic symptoms and/or an increased risk of cardiotoxicity (QT 
prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Concomitant therapy of cisapride with any drug that prolongs the QT interval, such as 
haloperidol, is contraindicated (Prod Info Propulsid(R), 2000a). Haloperidol is associated with QTc 
prolongation and torsade de pointes (Hassaballa & Balk, 2003n; Prod Info Haldol(R), 2001h). No 
pharmacokinetic interaction was observed in a study of 15 schizophrenic patients taking cisapride with 
haloperidol, though psychiatric symptoms worsened (Mihara et al, 1999a). 
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3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: The concurrent administration of cisapride and agents that prolong the QT 
interval, such as haloperidol, is contraindicated. 
7)  Probable Mechanism: inhibition of haloperidol metabolism by cisapride; accelerated haloperidol 
absorption; additive effect on QT interval 
8)  Literature Reports 

a)  Psychiatric symptoms significantly increased with concomitant cisapride therapy in 15 
schizophrenic patients receiving haloperidol, although no pharmacokinetic interaction was observed. 
Patients received cisapride 5 milligrams (mg) twice daily along with haloperidol 12 mg to 36 mg daily 
for one week. No significant changes in the mean plasma concentrations of haloperidol or reduced 
haloperidol were observed during cisapride coadministration. Side effects, measured by the UKU 
rating scale, were not significantly affected. The authors noted that higher doses of cisapride may 
affect haloperidol concentrations (Mihara et al, 1999).  
b)  Prolonged QT interval, ventricular arrhythmias, and torsades de pointes have been reported in 270 
cases from July 1993 through May 1999. Of these cases, 70 have resulted in death. A majority (85%) 
of patients experiencing cardiotoxicity had risk factors that predisposed them to arrhythmias (Prod Info 
Propulsid(R), 2000).  
c)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) 
associated with haloperidol. Hemodynamically significant ventricular tachyarrhythmias, ventricular 
fibrillation, asystole, and death have been reported. The risk of TdP appears to be greater with 
intravenous haloperidol, but has occurred with oral and intramuscular use. The risk increases with 
doses greater than 35 milligrams (mg) over 24 hours, although TdP has been associated with a dose 
as low as 10 mg administered intravenously over 4 hours. To prevent haloperidol-induced TdP, screen 
patients for a history of dilated cardiomyopathy or alcohol abuse, testing for hypothyroidism before 
therapy, obtaining an electrocardiogram at baseline and throughout therapy, and monitoring 
potassium, magnesium, and calcium. In patients with a baseline QTc greater than 450 milliseconds 
(msec), haloperidol should be used cautiously or an alternative agent should be used. Discontinue 
haloperidol if the QTc increases more than 25% from baseline or if flattening of T-waves or 
development of U-waves occurs (Hassaballa & Balk, 2003m).  

 
3.5.1.X   Clarithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999d), haloperidol (O'Brien et al, 1999c), quetiapine (Owens, 2001e), risperidone 
(Duenas-Laita et al, 1999d), sertindole (Agelink et al, 2001d), sultopride (Lande et al, 1992c), and zotepine 
(Sweetman, 2004). Even though no formal drug interaction studies have been done, concomitant use of 
clarithromycin and antipsychotic agents may cause additive effects on the QT interval and is not 
recommended (Prod Info Biaxin(R), 2002). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of clarithromycin and agents that prolong the QT
interval, such as antipsychotics, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  A 32-year-old male with schizoaffective disorder and metabolic syndrome experienced a significant 
increase in plasma concentration following administration of quetiapine. The patient, hospitalized for 
acute psychotic symptoms was treated with 50 mg quetiapine daily, with a gradual increase in dosage 
to 700 mg over 10 days. Psychotic symptoms dissipated within 3 weeks. On day 28, the patient 
developed a lower airway infection, and was orally treated with 750 mg sultamicillin, 500 mg 
clarithromycin along with his evening dose of quetiapine 400 mg. The following morning, 750 mg 
sultamicillin, 500 mg clarithromycin, and the morning 300-mg quetiapine dose were given. Within hours 
the patient became somnolent, and plasma sample testing resulted in 826.8 microgram/L (normal 
range, 70 to 170 microgram/L). The patient developed severe impaired consciousness and respiratory
depression. Quetiapine overdose was suspected and treatment was discontinued. Plasma levels were 
continually measured over the course of a week until complete recovery was achieved (Schulz-Du Bois 
et al, 2008). 
b)  A total of 7 patients developed torsade de pointes after therapeutic use of haloperidol in high doses
(Metzger & Friedman, 1993a; Wilt et al, 1993). Three patients developed the dysrhythmia after 
administration of 211 to 825 mg haloperidol over 1 to 2 days for agitated delirium. These 3 patients 
recovered from the initial episodes, but 1 patient subsequently died of cardiac arrest upon 
readministration of haloperidol. Four patients developed the dysrhythmia after administration of 170 to 
580 mg over 1 to 4 days for delirium associated with bacterial meningitis (1), status asthmaticus (2) or 
respiratory insufficiency (1). All 4 patients recovered with no adverse sequelae.  
c)  Prolongation of the QTc interval was reported in 8 patients receiving risperidone (Prod Info 
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Risperdal(R) risperidone, 2002).  
 
3.5.1.Y   Dalfopristin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Quinupristin/dalfopristin is a major inhibitor of cytochrome P450 3A4 (CYP3A4) isoenzymes, 
and haloperidol is a CYP3A4 substrate. Coadministration of these two agents may likely result in increased 
plasma concentrations of haloperidol, which may lead to QTc interval prolongation and risk of torsades de 
pointes (Prod Info SYNERCID(R) intravenous injection, 2003; Prod Info Haldol(R) Injection, 2001). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of quinupristin/dalfopristin and haloperidol should 
be avoided. Monitor ECG if used concomitantly. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4-mediated haloperidol metabolism 

 
3.5.1.Z   Dehydroepiandrosterone 

1)  Interaction Effect: reduced effectiveness of haloperidol 
2)  Summary: Dehydroepiandrosterone (DHEA) levels within the normal range of 100 to 400 
microgram/deciliter (mcg/dL) are conducive to optimal treatment of patients with psychosis (Howard, 
1992a). In case reports, patients have been resistant to antipsychotics when DHEA levels were elevated 
(Howard, 1992a). Patient being treated with haloperidol should avoid DHEA supplementation. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of dehydroepiandrosterone (DHEA) and haloperidol. If 
DHEA is elevated, treatment with dexamethasone 1 mg orally per day may be used to normalize DHEA 
levels. 
7)  Probable Mechanism: elevated dehydroepiandrosterone (DHEA) blood levels may reduce 
responsiveness to haloperidol 
8)  Literature Reports 

a)  A 24-year-old female diagnosed with schizophrenia was resistant to daily doses of haloperidol 20 
milligrams (mg), fluphenazine 40 mg, lithium carbonate 1200 mg, and lithium carbonate 900 mg plus 
thioridazine 300 mg. The patient appeared Cushinoid with moon face, acne, facial hair, abdominal hair, 
and a 40 pound weight gain in the previous 8 months. Dehydroepiandrosterone (DHEA) measured as 
part of an endocrine panel was 725 micrograms/deciliter (mcg/dL) (normal: 100 to 400 mcg/dL). 
Dexamethasone 1 mg orally at bedtime resulted in substantial improvement within one week. The 
patient appeared calmer, more alert with improved psychotic symptoms and ability to concentrate. At 
two weeks, a repeated DHEA level was within normal range (328 mcg/dL). The author concluded that 
elevated DHEA levels were associated with severe psychosis resistant to conventional antipsychotic
therapy (Howard, 1992).  
b)  A 13-year-old male decompensated with a subsequent two-year period of emotional problems 
accompanied by heavy use of LSD, hashish, barbiturates, and alcohol. His mental status included 
bizarre, disorganized, delusional thinking, auditory and visual hallucinations, paranoia, lack of attention 
to personal hygiene, agitation, and combativeness. He was diagnosed with chronic paranoid 
schizophrenia; schizophrenia, chronic undifferentiated type, and schizoaffective disorder, excited type. 
He was resistant to daily doses of trifluoperazine 40 mg, chlorpromazine 400 mg, and imipramine 100 
mg. He was also resistant to combination therapy with chlorpromazine 400 mg with thiothixene 80 mg, 
thioridazine 1000 mg, perphenazine 48 mg with lithium carbonate 1200 mg, clonazepam 4 mg, and 
carbamazepine 1200 mg daily. Baseline DHEA level exceeded 900 mcg/dL. A seven-day suppression 
test with dexamethasone 1 mg orally at bedtime resulted in a normal DHEA level of 200 mcg/dL. By 
day 5, psychosis improved and the patient was well-oriented, conversational, and was making good 
eye contact. Once dexamethasone was discontinued, rapid decompensation and florid psychosis 
ensued despite "substantial amounts of psychotropic medications." DHEA increased to 536 mcg/dL. 
The author concluded that elevated DHEA levels were associated with florid psychosis resistant to 
conventional antipsychotic therapy (Howard, 1992).  

 
3.5.1.AA   Desipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999b), haloperidol (O'Brien et al, 1999b), risperidone (Duenas-Laita et al, 1999b), 
sertindole (Agelink et al, 2001a), quetiapine (Owens, 2001b), sultopride (Lande et al, 1992a), and zotepine 
(Sweetman, 2003). Even though no formal drug interaction studies have been done, the coadministration of 
a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R), 2001; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
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5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  

 
3.5.1.AB   Dextromethorphan 

1)  Interaction Effect: exacerbation of dextromethorphan adverse effects (CNS excitement, mental 
confusion, respiratory depression, nervousness, tremors, insomnia, diarrhea) 
2)  Summary: Dextromethorphan is metabolized by the cytochrome P450IID6 isoenzyme in humans. 
Haloperidol is an inhibitor of CYP2D6 (Shen, 1995; Slaughter & Edwards, 1995). Coadministration of 
dextromethorphan and haloperidol may result in elevated concentrations of dextromethorphan and 
increased adverse effects. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patient for signs and symptoms of dextromethorphan toxicity (CNS 
excitement, mental confusion, respiratory depression, nervousness, tremors, insomnia, diarrhea). A 
reduction of dextromethorphan doses may reduce or resolve adverse effects. 
7)  Probable Mechanism: inhibition of dextromethorphan metabolism 

 
3.5.1.AC   Dibenzepin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999b), haloperidol (O'Brien et al, 1999b), risperidone (Duenas-Laita et al, 1999b), 
sertindole (Agelink et al, 2001a), quetiapine (Owens, 2001b), sultopride (Lande et al, 1992a), and zotepine 
(Sweetman, 2003). Even though no formal drug interaction studies have been done, the coadministration of 
a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R), 2001; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  

 
3.5.1.AD   Dicumarol 

1)  Interaction Effect: decreased anticoagulant effectiveness 
2)  Summary: Haloperidol may increase the metabolism of dicumarol and reduce the hypoprothrombinemic 
effect of oral anticoagulants (Prod Info Dicumarol, 1995). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: In patients receiving oral anticoagulant therapy, the prothrombin time ratio or INR 
(international normalized ratio) should be closely monitored with the addition and withdrawal of treatment 
with haloperidol, and should be reassessed periodically during concurrent therapy. Adjustments of the 
dicumarol dose may be necessary in order to maintain the desired level of anticoagulation. 
7)  Probable Mechanism: increased dicumarol metabolism 

 
3.5.1.AE   Disopyramide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
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zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999z; O'Brien et al, 1999r; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001z; Duenas-Laita et al, 1999y; Agelink 
et al, 2001x; Lande et al, 1992z; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; 
Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase 
the risk of arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not 
recommended (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT
(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 
250 mg of quinidine bisulfate. The study demonstrated significant increases in the plasma 
concentrations of haloperidol when given concurrently with quinidine versus haloperidol treatment 
alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL on 
haloperidol alone to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed 
an increase from 1.9 ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time 
to peak concentration (Tmax) were not significantly changed, thereby suggesting to the authors that a 
tissue binding mechanism is more likely responsible for the plasma level changes than an elimination 
alteration (Young et al, 1993). 

 
3.5.1.AF   Dofetilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concurrent use of dofetilide and haloperidol is not recommended due to the risk of additive 
effects on the QT interval. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring 
is advised. Dofetilide should be stopped for at least 2 days before any interacting drug is initiated 
(Yamreudeewong et al, 2003a). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of dofetilide and haloperidol is not recommended 
due to the potential for inducing life-threatening arrhythmias. Dofetilide should be stopped for at least 2 
days before any interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and 
telemetric monitoring is advised. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Several antipsychotic agents 
have also demonstrated QT prolongation including haloperidol (O'Brien et al, 1999a). Concomitant use
of Class III antiarrhythmic agents such as dofetilide and haloperidol may have additive effects on the 
QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.AG   Dolasetron 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999i), haloperidol (O'Brien et al, 1999f), quetiapine (Owens, 2001k), risperidone 
(Duenas-Laita et al, 1999i), sertindole (Agelink et al, 2001h), sultopride (Lande et al, 1992g), and zotepine 
(Sweetman, 2003). Even though no formal drug interaction studies have been done, the coadministration of 
dolasetron and other drugs known to prolong the QTc interval, including antipsychotics, is not 
recommended (Prod Info Anzemet(R), 1997a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of dolasetron and agents that prolong the QT 
interval, such as antipsychotics, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In several studies, dolasetron resulted in significant, dose-related increases in mean PR, QRS, and 
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QTc intervals compared to baseline values. Measured changes in ECG parameters were transient, 
reversible, and asymptomatic. Increases in PR and QRS intervals may be due to prolongation of 
maximum upstroke velocity (Vmax) due to binding of dolasetron to fast sodium channels. The cause of 
QTc interval prolongation appears to be due to prolongation of the QRS interval, increases in heart 
rate, or both (Prod Info Anzemet(R), 1997; Hunt et al, 1995; Kris et al, 1994).  
b)  A total of 7 patients developed torsade de pointes after therapeutic use of haloperidol in high doses 
(Metzger & Friedman, 1993e; Wilt et al, 1993c). Three patients developed the dysrhythmia after 
administration of 211 to 825 mg haloperidol over 1 to 2 days for agitated delirium. These 3 patients 
recovered from the initial episodes, but 1 patient subsequently died of cardiac arrest upon 
readministration of haloperidol. Four patients developed the dysrhythmia after administration of 170 to 
580 mg over 1 to 4 days for delirium associated with bacterial meningitis (1), status asthmaticus (2) or
respiratory insufficiency (1). All 4 patients recovered with no adverse sequelae.  
c)  Prolongation of the QTc interval was reported in 8 patients receiving risperidone (Prod Info 
Risperdal(R) risperidone, 1999).  

 
3.5.1.AH   Doxepin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999b), haloperidol (O'Brien et al, 1999b), risperidone (Duenas-Laita et al, 1999b), 
sertindole (Agelink et al, 2001a), quetiapine (Owens, 2001b), sultopride (Lande et al, 1992a), and zotepine 
(Sweetman, 2003). Even though no formal drug interaction studies have been done, the coadministration of 
a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R), 2001; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  

 
3.5.1.AI   Droperidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999t), haloperidol (O'Brien et al, 1999m), quetiapine (Owens, 2001u), risperidone 
(Duenas-Laita et al, 1999s), sertindole (Agelink et al, 2001p), sultopride (Lande et al, 1992t), and zotepine 
(Sweetman, 2003). Droperidol has been shown to prolong the QTc interval at the recommended 
therapeutic dose. Even though no formal drug interaction studies have been done, the coadministration of
droperidol and other drugs known to prolong the QTc interval, including antipsychotics is not recommended 
(Prod Info Inapsine(R), 2002). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of droperidol and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AJ   Encainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Coadministration of haloperidol with other drugs that potentially prolong the QTc interval, 
such as encainide, should be approached with caution. If concurrent use cannot be avoided, cautious 
dosing and telemetric monitoring is advised (Owens, 2001f; Prod Info Haldol(R), 1998b; Larochelle et al, 
1984). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of encainide and haloperidol is not recommended 
due to the potential for inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious 
dosing and telemetric monitoring is advised. 
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7)  Probable Mechanism: additive effects on QT prolongation 
 
3.5.1.AK   Enflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be 
anticipated if administered with other agents which lengthen the QT interval (Agelink et al, 2001aa; Owens, 
2001ad; Prod Info Haldol(R), 1998j; Lande et al, 1992ac). Even though no formal drug interaction studies 
have been done, antipsychotic agents should not be coadministered with other drugs which are also known 
to prolong the QTc interval, including enflurane (Owens, 2001ad). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of enflurane and agents that prolong the QT 
interval, such as antispychotics, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking 
risperidone therapeutically (Duenas-Laita et al, 1999ab; Ravin & Levenson, 1997h). 

 
3.5.1.AL   Erythromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Erythromycin significantly increased the mean QTc interval versus baseline in a retrospective 
study of 49 patients (Oberg & Bauman, 1995a). Erythromycin has demonstrated QTc prolongation in 
combination with other drugs that prolong the QT interval (Prod Info PCE(R), 1997). Several antipsychotic 
agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999x), haloperidol 
(O'Brien et al, 1999q), risperidone (Duenas-Laita et al, 1999x), sertindole (Agelink et al, 2001v), sultopride 
(Lande et al, 1992x), and zotepine (Sweetman, 2003). Caution is advised with coadministration of drugs 
that potentially prolong the QTc interval. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if erythromycin and antipsychotics are used concomitantly. 
Monitor QT interval at baseline and periodically during treatment. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Erythromycin significantly increased the QTc interval compared with baseline in a retrospective 
study of 49 patients. The erythromycin dose was 500 milligrams or 1 gram four times daily, with a 
mean of 15 doses received. Patients (n equal to 9) who received 60 mg/kg/day or more all developed
increases in QT interval of 15% or greater. For all patients, the mean QTc interval increased from 432 
milliseconds (msec) at baseline to 483 msec (p less than 0.01). In patients with delayed repolarization 
at baseline (n equal to 9), the QTc interval increased from 473 msec to 525 msec (p less than 0.01). In 
patients with heart disease (n equal to 30), all experienced an increase in QTc interval (mean of 15%), 
compared with an increase of 8% in patients without heart disease (p less than 0.05). In 5 patients 
(10%), the QTc interval was severely prolonged. One patient developed torsades de pointes attributed 
to erythromycin. Of 16 patients receiving cotrimoxazole concomitantly, 8 developed QT prolongation of 
15% or greater (Oberg & Bauman, 1995). 

 
3.5.1.AM   Flecainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Coadministration of haloperidol with other drugs that potentially prolong the QTc interval, 
such as flecainide, should be approached with caution. If concurrent use cannot be avoided, cautious 
dosing and telemetric monitoring is advised (Owens, 2001f; Prod Info Haldol(R), 1998b; Prod Info 
Tambocor(R), 1998; Larochelle et al, 1984). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of flecainide and haloperidol is not recommended
due to the potential for inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious 
dosing and telemetric monitoring is advised. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AN   Fluconazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Case reports have described QT prolongation and torsades de points associated with 
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fluconazole (Khazan & Mathis, 2002; Wassmann et al, 1999). Haloperidol (Prod Info Haldol(R), 1998e), 
risperidone (Prod Info Risperdal(R) risperidone, 2000), amisulpride (Prod Info Solian(R), 1999l), sertindole 
(Brown & Levin, 1998a); sultopride (Lande et al, 1992j), and zotepine (Sweetman, 2004) have been shown 
to prolong the QT interval at therapeutic doses. Even though no formal drug interaction studies have been 
done, caution is advised if drugs known to prolong the QT interval are used concomitantly. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if fluconazole and antipsychotics are used concomitantly. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AO   Fluoxetine 

1)  Interaction Effect: haloperidol toxicity (pseudoparkinsonism, akathisia, tongue stiffness) and an 
increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk, 
2003f; Prod Info Haldol(R), 2001d). Fluoxetine has been shown to prolong the QTc interval at the 
recommended therapeutic dose (Prod Info Prozac(R), 2001). Caution is advised with coadministration of
drugs that potentially prolong the QTc interval. In addition, several case reports describe development of 
extrapyramidal symptoms when fluoxetine and haloperidol were taken together, possibly due to inhibition of
haloperidol metabolism (Benazzi, 1996a; Goff et al, 1991a; Stein, 1991a; Tate, 1989a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and haloperidol is not recommended.
7)  Probable Mechanism: inhibition of haloperidol metabolism by fluoxetine; theoretical additive effects on 
QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased plasma concentrations of haloperidol in 8 outpatients. Patients received 
fluoxetine 20 mg daily for 10 days with maintenance doses of haloperidol (average dose, 14 mg per 
day). After ten days, mean plasma concentrations of haloperidol had increased by 20%. 
Extrapyramidal symptom scores did not change appreciably after the addition of fluoxetine although 
one patient developed mild akathisia and another developed tremors. Extrapyramidal symptoms were 
expected to increase because of indirect inhibition of dopamine synthesis by fluoxetine (Goff et al, 
1991).  
b)  A 39-year-old male experienced tardive dyskinesia with concomitant fluoxetine and haloperidol 
therapy. He was taking fluoxetine 20 mg daily for 2 months, then haloperidol 2 mg twice daily was 
started and later lowered to 1 mg per day. Five months later during a routine examination, tardive 
dyskinesia was diagnosed. The suggested mechanism was the down-regulation of dopamine activity 
(Stein, 1991).  
c)  A 39-year-old female developed tardive dyskinesia associated with concomitant fluoxetine and 
haloperidol therapy. She had been taking haloperidol 2 to 5 mg a day for two years (both with and 
without benztropine) with occasional mild, reversible extrapyramidal symptoms. Five days before 
stopping haloperidol, she started taking fluoxetine, which was increased over several days to 40 mg
twice a day. After two weeks of fluoxetine she took haloperidol 5 mg each on two consecutive days 
(along with continuation of fluoxetine). She then experienced severe tongue stiffness, parkinsonism, 
and akathisia. Both fluoxetine and haloperidol were withdrawn. During the next seven days her 
extrapyramidal symptoms gradually disappeared (Tate, 1989).  
d)  A 40-year-old male developed urinary retention while taking fluoxetine and haloperidol. During a 
recurrence of depression, the patient was treated with fluoxetine 20 mg per day, alprazolam 1.5 mg per 
day, and haloperidol 1 mg per day. The patient had previously taken fluoxetine and alprazolam without 
incident. Approximately one week after beginning therapy, the patient developed difficulty in voiding 
urine, dilated pupils, dry mouth, palpitations, restlessness, hand tremors, and insomnia. After 
discontinuation of haloperidol and alprazolam, side effects ceased within one week. The authors 
postulated that the interaction was due to fluoxetine inhibition of cytochrome CYP2D6, which 
metabolizes haloperidol (Benazzi, 1996).  

 
3.5.1.AP   Fluvoxamine 

1)  Interaction Effect: an increased risk of haloperidol toxicity 
2)  Summary: Haloperidol serum concentrations were increased by the coadministration of fluvoxamine in a 
small double blind, randomized, placebo controlled, crossover study (Daniel et al, 1994a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Caution should be used when fluvoxamine is administered with haloperidol. 
Monitor serum concentrations of haloperidol and adjust the dose accordingly. Also monitor the patient for 
signs and symptoms of worsening clinical and cognitive assessments. 
7)  Probable Mechanism: inhibition of cytochrome P450-mediated metabolism of haloperidol 
8)  Literature Reports 
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a)  Four inpatient males with chronic schizophrenia were stabilized on haloperidol and benztropine 
orally. In randomized order, the patients were then placed on fluvoxamine for six weeks or identically 
appearing placebo. Results showed that the addition of fluvoxamine to haloperidol therapy significantly
elevated serum concentrations of haloperidol. In addition, haloperidol concentrations did not plateau 
during the six-week period of fluvoxamine treatment, indicating that the haloperidol concentrations may 
have continued to increase at a constant dose of fluvoxamine. The coadministration of haloperidol and 
fluvoxamine also worsened all measures of clinical and cognitive function assessments, including 
delayed recall memory and attentional function. It is possible that haloperidol may require the 
cytochrome P450 1A2 system for metabolism, and fluvoxamine is known to be a potent inhibitor of this 
enzyme pathway (Daniel et al, 1994).  

 
3.5.1.AQ   Foscarnet 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Foscarnet can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes. Several antipsychotic agents have 
demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999ab), haloperidol (O'Brien et 
al, 1999s), quetiapine (Owens, 2001ac), risperidone (Duenas-Laita et al, 1999aa), sertindole (Agelink et al, 
2001z), sultopride (Lande et al, 1992ab), and zotepine (Sweetman, 2003). Because antipsychotics may 
also prolong the QT interval and increase the risk of arrhythmias, the concurrent administration of foscarnet 
and antipsychotics is not recommended (Prod Info Foscavir(R), 1998; Ravin & Levenson, 1997g). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of foscarnet and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AR   Gemifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although pharmacokinetic studies between gemifloxacin and drugs that prolong the QT 
interval, such as antipsychotics, have not been performed, gemifloxacin should be used cautiously in 
patients receiving antipsychotic medications (Prod Info Factive(R), 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of two drugs that prolong the QT interval, such as 
gemifloxacin and antipsychotics, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AS   Halofantrine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Halofantrine can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes. Some antipsychotic agents prolong the QT 
interval and an additive effect would be anticipated if administered with other agents which lengthen the QT 
interval (Agelink et al, 2001b; Owens, 2001c; Prod Info Solian(R), 1999c; Prod Info Haldol(R), 1998; Lande 
et al, 1992b). The concurrent administration of halofantrine with antipsychotics is not recommended (Prod 
Info Halfan(R), 1998). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of halofantrine and an antipsychotic is not 
recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AT   Halothane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be 
anticipated if administered with other agents which lengthen the QT interval (Agelink et al, 2001i; Owens, 
2001l; Prod Info Solian(R), 1999j; Prod Info Haldol(R), 1998d; Lande et al, 1992h). Even though no formal
drug interaction studies have been done, antipsychotic agents should not be coadministered with other 
drugs which may also prolong the QTc interval, including halothane (Owens, 2001l). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
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6)  Clinical Management: The concurrent administration of halothane and agents that prolong the QT 
interval, such as antispychotics, is not recommended. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking 
risperidone therapeutically (Duenas-Laita et al, 1999j; Ravin & Levenson, 1997b).  

 
3.5.1.AU   Hydroquinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999z; O'Brien et al, 1999r; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001z; Duenas-Laita et al, 1999y; Agelink 
et al, 2001x; Lande et al, 1992z; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; 
Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase 
the risk of arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not 
recommended (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT
(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 
250 mg of quinidine bisulfate. The study demonstrated significant increases in the plasma 
concentrations of haloperidol when given concurrently with quinidine versus haloperidol treatment 
alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL on 
haloperidol alone to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed 
an increase from 1.9 ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time 
to peak concentration (Tmax) were not significantly changed, thereby suggesting to the authors that a 
tissue binding mechanism is more likely responsible for the plasma level changes than an elimination 
alteration (Young et al, 1993). 

 
3.5.1.AV   Ibutilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concurrent use of ibutilide and haloperidol is not recommended due to the risk of additive 
effects on the QT interval. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring 
is advised (Yamreudeewong et al, 2003a). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ibutilide and haloperidol is not recommended 
due to the potential for inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious 
dosing and telemetric monitoring is advised. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Several antipsychotic agents 
have demonstrated QT prolongation including haloperidol (O'Brien et al, 1999a). Concomitant use of 
Class III antiarrhythmic agents such as ibutilide and haloperidol may have additive effects on the QT 
interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.AW   Imipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999b), haloperidol (O'Brien et al, 1999b), risperidone (Duenas-Laita et al, 1999b), 
sertindole (Agelink et al, 2001a), quetiapine (Owens, 2001b), sultopride (Lande et al, 1992a), and zotepine 
(Sweetman, 2003). Even though no formal drug interaction studies have been done, the coadministration of 

Page 51 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 51

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 51 of 160



a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R), 2001; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  

 
3.5.1.AX   Isoflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be 
anticipated if administered with other agents which lengthen the QT interval (Agelink et al, 2001y; Owens, 
2001aa; Prod Info Solian(R), 1999aa; Prod Info Haldol(R), 1998i; Lande et al, 1992aa). Even though no 
formal drug interaction studies have been done, antipsychotic agents should not be coadministered with 
other drugs which are also known to prolong the QTc interval, including isoflurane (Owens, 2001aa). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of isoflurane and agents that prolong the QT 
interval, such as antipsychotics, is not recommended. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking 
risperidone therapeutically (Duenas-Laita et al, 1999z; Ravin & Levenson, 1997f). 

 
3.5.1.AY   Isradipine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Isradipine can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes, and its use with other drugs known to cause 
QT prolongation is not recommended (Prod Info DynaCirc(R), 2000). Several antipsychotic agents have 
demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999g), haloperidol (O'Brien et 
al, 1999d), quetiapine (Owens, 2001h), risperidone (Duenas-Laita et al, 1999f), sertindole (Agelink et al, 
2001b), and zotepine (Sweetman, 2004). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of isradipine and an antipsychotic is not 
recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AZ   Kava 

1)  Interaction Effect: additive dopamine antagonist effects 
2)  Summary: Theoretically, kava may add to the effect of dopamine antagonists, increasing the risk for 
adverse effects. Case reports describe what appears to be dopamine-blocking activity of kava manifested
in patients as dystonia, dyskinesias, and Parkinsonism (Spillane et al, 1997a; Schelosky et al, 1995a). 
Kava extracts antagonized apomorphine-induced hyperreactivity to external stimuli in mice, suggesting 
dopamine blockade activity (Jamieson et al, 1989). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of kava with dopamine antagonists. The desired effect 
and/or adverse effects of the dopamine antagonist may be increased or may be variable depending on the 
time of administration of kava and the quality of the kava product (i.e., whether it contains a standardized
amount of kava). 
7)  Probable Mechanism: dopamine antagonist effect of kava 
8)  Literature Reports 

a)  A 27-year-old Aboriginal Australian male presented three times following heavy kava use with 
symptoms of severe choreoathetosis of the limbs, trunk, neck, and facial musculature, and athetosis of 
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the tongue. Level of consciousness was not impaired. Symptoms resolved within 12 hours of 
intravenous diazepam on each occasion. Acute rheumatic fever was excluded, cerebrospinal fluid and 
computed tomography of the brain was normal, and urinary drug screen was negative. The only 
abnormalities found in hematological and biochemical tests were a serum alkaline phosphatase of 162 
international units/liter (IU/L) (normal: 35-135 IU/L) and serum gamma-glutamyltransferase of 426 IU/L 
(normal less than 60 IU/L). These were attributed to kava use. The patient did not drink alcohol 
(Spillane et al, 1997).  
b)  A 76-year-old female with idiopathic Parkinson's disease of 17 years' duration treated for 8 years
with levodopa 500 milligrams (mg) and benserazide 125 mg was prescribed kava extract (Kavasporal 
Forte(R)) 150 mg twice daily for complaints of inner tension. Within 10 days, she noted a pronounced 
increase in her daily "off" periods both in terms of duration and number. Within 2 days of discontinuing 
the kava product, symptoms had returned to her normal baseline (Schelosky et al, 1995).  
c)  A 63-year-old female experienced sudden and acute forceful involuntary oral and lingual 
dyskinesias on the fourth day of self-initiated therapy with kava extract (Kavasporal Forte(R)) 150 mg 
three times daily. She was treated successfully in the emergency room with biperiden 5 mg 
intravenously. She denied taking any other medications in the months preceding this event (Schelosky 
et al, 1995).  
d)  A 22-year-old female took kava extract (Laitan(R)) 100 mg once for anxiety and nervousness. 
Within four hours she experienced oral and lingual dyskinesias, tonic rotation of the head, and painful 
twisting trunk movements. She was treated successfully with biperiden 2.5 mg intravenously. She 
denied taking any other medications in the months preceding this event (Schelosky et al, 1995).  
e)  A 28-year-old male experienced acute involuntary neck extension with forceful upward deviation of 
the eyes within 90 minutes of taking kava extract (Laitan(R)) 100 mg. Symptoms resolved 
spontaneously within 40 minutes. This man had a history of acute dystonic reactions following 
exposure to promethacin (50 mg) and fluspirilene (1.5 mg), which had responded biperiden 5 mg 
intravenously 9 and 12 years previously (Schelosky et al, 1995).  

 
3.5.1.BA   Levodopa 

1)  Interaction Effect: decreased levodopa effectiveness 
2)  Summary: The therapeutic effects of levodopa may be reduced when coadministered with haloperidol 
(Prod Info Stalevo(TM), 2003). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor for clinical response to levodopa. The therapeutic effects of levodopa 
may be reduced with concomitant administration of haloperidol. 
7)  Probable Mechanism: antagonistic pharmacologic effect 

 
3.5.1.BB   Levomethadyl 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk, 
2003a; Prod Info Haldol(R), 2001). Coadministration of levomethadyl with drugs that potentially prolong the 
QTc interval, such as haloperidol, is contraindicated (Prod Info Orlaam(R), 2001). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of levomethadyl with agents that prolong the QT
interval, such as haloperidol, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) 
associated with haloperidol. Hemodynamically significant ventricular tachyarrhythmias, ventricular 
fibrillation, asystole, and death have been reported. The risk of TdP appears to be greater with 
intravenous haloperidol, but has occurred with oral and intramuscular use. The risk increases with 
doses greater than 35 milligrams (mg) over 24 hours, although TdP has been associated with a dose 
as low as 10 mg administered intravenously over 4 hours. To prevent haloperidol-induced TdP, screen 
patients for a history of dilated cardiomyopathy or alcohol abuse, testing for hypothyroidism before 
therapy, obtaining an electrocardiogram at baseline and throughout therapy, and monitoring 
potassium, magnesium, and calcium. In patients with a baseline QTc greater than 450 milliseconds 
(msec), haloperidol should be used cautiously or an alternative agent should be used. Discontinue 
haloperidol if the QTc increases more than 25% from baseline or if flattening of T-waves or 
development of U-waves occurs (Hassaballa & Balk, 2003).  

 
3.5.1.BC   Lidoflazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Lidoflazine has been shown to prolong the QTc interval at the recommended therapeutic 
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dose (Hanley & Hampton, 1983). Even though no formal drug interaction studies have been done, the 
coadministration of antipsychotics and other drugs known to prolong the QTc interval is not recommended. 
Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian
(R), 1999), haloperidol (O'Brien et al, 1999), quetiapine (Owens, 2001), risperidone (Duenas-Laita et al, 
1999), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of lidoflazine and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BD   Lithium 

1)  Interaction Effect: weakness, dyskinesias, increased extrapyramidal symptoms, encephalopathy, and 
brain damage 
2)  Summary: An encephalopathic syndrome followed by irreversible brain damage has occurred in a few 
patients treated with lithium plus a dopamine-2 antagonist, particularly haloperidol. A causal relationship 
between these events and the concomitant administration of a dopamine-2 antagonist and lithium has not 
been established (Prod Info LITHOBID(R) slow-release oral tablets, 2005). Coadministration of lithium and 
a number of antipsychotic drugs has caused a wide variety of encephalopathic symptoms, brain damage,
extrapyramidal symptoms, and dyskinesias in isolated case reports. In most cases, these effects have 
occurred with therapeutic lithium levels (Amdisen, 1982; Prakash, 1982; Addonizio et al, 1988a). However, 
many series and trials have reported using such combinations with no severe adverse consequences 
(Goldney & Spence, 1986). The mechanism is not fully understood, but chronic lithium treatment decreases 
neostriatal dopaminergic activity, probably through a direct action on the G protein and the capacity of the 
G proteins, once activated, to stimulate adenyl cyclase (Carli et al, 1994). Hyperglycemic reactions have 
also occurred during combined phenothiazine and lithium use (Zall et al, 1968). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients closely for any signs of toxicity or extrapyramidal symptoms, 
especially if high doses of dopamine-2 antagonists, particularly haloperidol, and lithium are used. Serum 
lithium levels should be monitored periodically. Some clinicians advocate maintaining levels in the low 
therapeutic range. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Concomitant haloperidol and lithium therapy has resulted in symptoms of encephalopathy, 
confusion, extrapyramidal symptoms, and fever in several patients with mania (Cohen & Cohen, 1974; 
Loudon & Waring, 1976; Thomas, 1979). Irreversible neurological injuries have been reported (Sandyk 
& Hurwitz, 1983; Keitner & Rahman, 1984). 
b)  Seizures, encephalopathy, delirium, and abnormal EEG occurred in four patients during combined 
lithium and thioridazine therapy (Spring, 1979). Serum lithium levels were below 1 mEq/L at the time of 
the toxic reaction in all cases. All patients had previously tolerated lithium in combination with another 
phenothiazine. Three of these patients developed symptoms within eight days of initiating combination 
therapy. 
c)  The addition of lithium to neuroleptic therapy exacerbated extrapyramidal symptoms (EPS) in a 
small study (Addonizio et al, 1988). The patients had received at least five days of treatment with either 
oral thiothixene, haloperidol, or fluphenazine in mean doses of 607.5 chlorpromazine equivalents prior 
to initiation of the lithium and were experiencing drug-induced extrapyramidal symptoms. Oral lithium 
was added when clinically indicated in sufficient doses to achieve a therapeutic serum concentration. 
The maximum levels attained were 0.65 to 1.27 mEq/L. The EPS ratings increased in all ten patients 
following the addition of lithium. However, only three patients developed marked symptoms and no 
patient developed lithium toxicity. Significantly increased symptoms included gait, shoulder shaking, 
elbow rigidity, and tremor. 
d)  Ten patients treated with clozapine and lithium were studied (Blake et al, 1992). Of the ten patients, 
four experienced significant neurologic effects, including jerking of limbs, facial spasms and tics, tremor 
of hands and arms, tongue twitching, and stumbling gait. One of these also experienced delirium. 
These effects reversed when lithium was discontinued or given at a lower dose. On rechallenge, one of 
two patients suffered recurrence of symptoms. By keeping serum lithium no greater than 0.5 mEq/L, 
clozapine could be safely coadministered. 
e)  Chlorpromazine serum levels can be significantly reduced in the presence of lithium treatment. If 
used concurrently, abrupt cessation of lithium may result in rebound elevation of chlorpromazine 
levels, resulting in chlorpromazine toxicity. In patients on a lithium-chlorpromazine combination, abrupt 
withdrawal of the lithium may precipitate chlorpromazine cardiotoxicity. In this report, such toxicity was 
manifested as sudden ventricular fibrillation associated with prolongation of the QTc interval. 
Hypotension and EPS are also possible in this situation (Stevenson et al, 1989). 
f)  However, other data do not support that such adverse events are frequent or indeed causally 
related to combination therapy. Combination of dopamine antagonist antipsychotic drugs and lithium 
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have been used successfully in many patients with manic-depressive illness. It has been proposed that 
the interaction may only become significant with very high doses of one or both drugs or with failure to 
discontinue dosing in the presence of toxic symptoms (Miller & Menninger, 1987). 
g)  A 69-year-old patient with oxygen-dependent chronic obstructive pulmonary disorder and a 25-year
history of bipolar disorder was started on risperidone 3 mg for the treatment of new-onset auditory and 
visual hallucinations. She had also been maintained on a regimen of lithium (450 mg daily) for more 
than 10 years. In addition, she was given amantadine (100 mg twice daily) for tremor. Three weeks 
after the start of risperidone, the patient experienced a decline in mental status in addition to dizziness, 
worsening tremors, nausea and vomiting, polyuria, depression, and visual and auditory hallucinations. 
She was then admitted to the hospital for delirium. Her lithium serum level was 1.36 mEq/L at the time 
of the admission. All medications were discontinued. Although her lithium level decreased to 0.41 
mEq/L, she continued to experience profound delirium, tremors, lethargy, and hallucinations for almost 
one week. After she started to respond to commands, she was restarted on lithium (300 mg at 
bedtime) because of the onset of mild hypomania. Five days later, she was discharged with a regimen 
of lithium and low-dose lorazepam for treatment of insomnia. It is suggested that delirium could have 
been caused by the concurrent use of lithium and risperidone. Other factors could also have caused 
delirium, such as the patient's serum lithium level and the underlying pulmonary pathology. In addition, 
amantadine, which facilitates the release of presynaptic dopamine and has a mild anticholinergic 
effect, may have contributed (Chen & Cardasis, 1996). 

 
3.5.1.BE   Lithospermum 

1)  Interaction Effect: decreased effectiveness of dopamine antagonists 
2)  Summary: Theoretically, the dopamine agonist activity of lithospermum may oppose that of dopamine
antagonists, decreasing their effectiveness. Lithospermum likely decreases prolactin secretion via 
dopamine stimulation (Sourgens et al, 1982a). Animal data suggest that the effect occurs rapidly within 3 
hours after injection, subsiding within 6 to 9 hours (Sourgens et al, 1980a). The magnitude and clinical 
significance of this phenomenon has yet to be determined in humans. Furthermore, it is not known if the 
ability to stimulate dopamine receptors is limited to the hypothalamic region or if such an effect will be noted 
elsewhere (i.e., if patients with psychosis will experience worsening of their condition due to dopamine 
stimulation secondary to lithospermum). Caution is recommended until the effects on humans and possible 
implications of a drug-herb interaction with dopamine antagonists can be fully determined. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: If therapy is initiated with lithospermum and a dopamine antagonist, monitor 
closely for return of symptoms previously controlled by the dopamine antagonist. 
7)  Probable Mechanism: dopamine agonism of lithospermum may counteract dopamine antagonists 
8)  Literature Reports 

a)  Administration of freeze dried extracts (FDE) of Lithospermum officinale (Boraginaceae) by 
intravenous injection to rats resulted in reduced prolactin serum levels and hypophyseal stores. When 
administered diluent, prolactin levels decreased from 36 +/- 8 nanograms/milliliter (ng/mL) serum to 10 
+/- 4 ng/mL serum (p less than 0.005) when administered Lithospermum officinale FDE (40 milligrams 
(mg)/100 grams body weight) within 3 hours post intravenous administration. The authors concluded 
that Lithospermum officinale possibly impacted prolactin secretion at the hypothalamic site via 
dopamine stimulation (Sourgens et al, 1982).  
b)  Prolactin levels decreased rapidly below basal values in rats within the first 3 hours following a 
single intravenous injection of Lithospermum officinale. Prolactin levels returned to control levels within 
6 to 9 hours after the injection (Sourgens et al, 1980).  

 
3.5.1.BF   Lorcainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Coadministration of haloperidol with other drugs that potentially prolong the QTc interval, 
such as lorcainide, should be approached with caution. If concurrent use cannot be avoided, cautious 
dosing and telemetric monitoring is advised (Owens, 2001f; Prod Info Haldol(R), 1998b; Larochelle et al, 
1984). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of lorcainide and haloperidol is not recommended 
due to the potential for inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious 
dosing and telemetric monitoring is advised. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BG   Mefloquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, caution is advised if 
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mefloquine is used with other drugs which can prolong the QTc interval (Prod Info Lariam(R), 1999). 
Mefloquine was associated with significant QT prolongation in a study of 46 healthy subjects (Davis et al, 
1996). Antipsychotics including haloperidol (Prod Info Haldol(R), 1998g), quetiapine (Owens, 2001s), 
risperidone (Prod Info Risperdal(R) risperidone, 2000b), amisulpride (Prod Info Solian(R), 1999r), sertindole
(Agelink et al, 2001o); sultopride (Lande et al, 1992r), and zotepine (Sweetman, 2004) have been shown to 
prolong the QT interval at therapeutic doses. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if mefloquine and antipsychotics are used concomitantly. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.BH   Mesoridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of mesoridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Serentil(R), 2001). Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 
1999s), haloperidol (O'Brien et al, 1999l), paliperidone (Prod Info INVEGA(TM) extended-release oral 
tablets, 2006), quetiapine (Owens, 2001t), risperidone (Duenas-Laita et al, 1999r), sertindole (Agelink et al, 
2001n), sultopride (Lande et al, 1992s), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral 
capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
antipsychotics and mesoridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.BI   Methyldopa 

1)  Interaction Effect: CNS toxicity (dementia) or reversible parkinsonism 
2)  Summary: Cases of marked increases of psychotic behavior or newly developed bizarre behavior have
developed within one week after the addition of haloperidol to an established methyldopa regimen. The 
abnormal behavior dramatically improved within days upon discontinuation of either agent. The few cases
reported do not establish a cause-effect relationship, but the combination should be used with caution and 
the patient observed closely for several days (Thornton, 1976a; Nadel & Wallach, 1979a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Monitor psychiatric symptoms. Discontinue haloperidol if necessary. 
7)  Probable Mechanism: increased dopamine inhibition 
8)  Literature Reports 

a)  Two male patients experienced adverse mental effects resulting from combined methyldopa and 
haloperidol therapy (Thornton, 1976). The first case was a 48-year-old male with hypertension treated 
with 1 gram per day of methyldopa for three years. Following initiation of 8 milligrams per day of 
haloperidol for anxiety, the patient developed symptoms of psychomotor retardation, memory 
impairment, ideas of reference with accompanying inappropriate suspiciousness, and inability to do 
mathematical calculations. Discontinuing the haloperidol resulted in resolution of these symptoms 
within 48 hours. The second case was a 43-year-old male with hypertension treated with 1.5 grams per 
day of methyldopa for 18 months who developed symptoms of disorientation, inability to recognize own 
handwriting, inability to concentrate and marked slowing of both motor and muscle performance within 
three days after starting 6 milligrams per day of haloperidol for anxiety. Following discontinuation of the 
haloperidol, the symptoms disappeared completely within 72 hours.  
b)  A patient became irritable, aggressive, assaultive and unmanageable several days after receiving 
combination therapy with haloperidol and methyldopa (Nadel & Wallach, 1979). Improvement in 
symptoms occurred as soon as methyldopa was discontinued.  
c)  The potentiation of haloperidol by methyldopa was studied in schizophrenic patients (Chouinard et 
al, 1973). Ten patients were maintained on haloperidol 10 milligrams and methyldopa 500 milligrams 
daily from day 2 until the end of the 4-week trial. Among the ten patients, 20 incidences of 
extrapyramidal side effects were reported, which exceeds the expected incidence of extrapyramidal 
side effects of 25% following therapeutic doses of haloperidol (Anon, 1973). Antiparkinsonian 
medication was needed in eight out of 10 patients to control these drug-induced extrapyramidal effects. 
Somnolence was noted in eight patients and considered severe in two.  

 
3.5.1.BJ   Nefazodone 

1)  Interaction Effect: an increased risk of extrapyramidal effects, hypotension, and sedation 
2)  Summary: A single dose of haloperidol administered with steady-state nefazodone decreased 
haloperidol clearance. Pharmacodynamic effects of haloperidol were not significantly altered (Prod Info 
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Serzone(R), 1998; DeVane, 1995). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving combined haloperidol with nefazodone should be monitored 
closely for signs of excessive haloperidol side effects. Reductions in haloperidol dosage may be necessary.
7)  Probable Mechanism: decreased haloperidol metabolism and clearance 
8)  Literature Reports 

a)  The effect of nefazodone on the pharmacokinetics and pharmacodynamics of haloperidol was 
studied in 12 healthy males. Nefazodone 200 mg every 12 hours had a slight effect on the 
pharmacokinetics of a single dose of haloperidol 5 mg. The average area under the plasma 
concentration curve (AUC), highest concentration, and 12-hour concentration of haloperidol were 
increased 36%, 13%, and 37%, respectively. Only the effect on the AUC reached statistical 
significance. The pharmacodynamics of haloperidol were not effected by nefazodone consistently 
(Barbhaiya et al, 1996).  

 
3.5.1.BK   Nortriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999b), haloperidol (O'Brien et al, 1999b), risperidone (Duenas-Laita et al, 1999b), 
sertindole (Agelink et al, 2001a), quetiapine (Owens, 2001b), sultopride (Lande et al, 1992a), and zotepine 
(Sweetman, 2003). Even though no formal drug interaction studies have been done, the coadministration of 
a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R), 2001; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  

 
3.5.1.BL   Octreotide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Octreotide has been shown to prolong the QTc interval at the recommended therapeutic 
dose (Prod Info Sandostatin(R), 1999). Even though no formal drug interaction studies have been done, 
the coadministration of antipsychotics and other drugs known to prolong the QTc interval, including 
octreotide, is not recommended. Several antipsychotic agents have demonstrated QT prolongation 
including amisulpride (Prod Info Solian(R), 1999u), haloperidol (O'Brien et al, 1999n), risperidone (Duenas
Laita et al, 1999t), sertindole (Agelink et al, 2001q), quetiapine (Owens, 2001v), sultopride (Lande et al, 
1992u), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of octreotide and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BM   Olanzapine 

1)  Interaction Effect: an increased risk of parkinsonism (cogwheeling rigidity, unstable gait) 
2)  Summary: A patient receiving haloperidol experienced extreme parkinsonism following the addition of
olanzapine therapy. Possible explanations include a pharmacokinetic interaction between olanzapine, a 
weak cytochrome P450 2D6 (CYP2D6) inhibitor, and haloperidol, a CYP2D6 substrate. 
Pharmacodynamically, the small amount of dopamine (D2) blockade from olanzapine may have been 
enough to increase the patient's parkinsonism (Gomberg, 1999a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Patients should be closely monitored for signs and symptoms of increased 
parkinsonian adverse effects when olanzapine is added to haloperidol therapy. Doses of haloperidol may 
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need to be decreased. 
7)  Probable Mechanism: competitive inhibition of cytochrome P450 2D6-mediated haloperidol metabolism;
increased dopamine D2 blockade 
8)  Literature Reports 

a)  A 67-year-old hospitalized male with bipolar disorder who had stopped taking his medications was 
restarted on haloperidol 10 mg nightly, benztropine 1 mg nightly, and valproate 750 mg twice daily. He 
had been experiencing some mild parkinsonian symptoms at baseline, but these symptoms did not 
worsen when haloperidol was reinstituted. Following stabilization on this regimen, it was decided to 
change his antipsychotic medication to olanzapine to minimize any parkinsonism that was a result of 
his medications. While tapering the haloperidol and initiating olanzapine, the patient experienced 
extreme parkinsonism that resulted in an inability to walk. His mental status remained unchanged. 
Haloperidol was discontinued on day 7 of combination therapy, and two days later the patient's 
parkinsonism side effects had resolved back to baseline. Benztropine was then discontinued, and the 
parkinsonian symptoms did not reoccur while on olanzapine (Gomberg, 1999).  

 
3.5.1.BN   Pentamidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Pentamidine has been shown to prolong the QTc interval at the recommended therapeutic
dose (Lindsay et al, 1990). Even though no formal drug interaction studies have been done, the 
coadministration of antipsychotics and other drugs known to prolong the QTc interval, including 
pentamidine, is not recommended (Agelink et al, 2001e; Owens, 2001g; Prod Info Haldol(R), 2001b; Prod 
Info Solian(R), 1999f; Duenas-Laita et al, 1999e; Duenas-Laita et al, 1999e; Prod Info Nipolept(R), 1996a; 
Metzger & Friedman, 1993c; Lande et al, 1992d). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pentamidine and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BO   Phenylalanine 

1)  Interaction Effect: increased incidence of tardive dyskinesia 
2)  Summary: Taking phenylalanine concomitantly with certain neuroleptic drugs may exacerbate tardive 
dyskinesia (Gardos et al, 1992a). Abnormal phenylalanine metabolism in certain patients may lead to 
phenylalanine accumulation in the brain and in turn, reduced brain availability of other large neutral amino 
acids. This may interfere with the synthesis of catecholamines (Gardos et al, 1992a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if phenylalanine is administered with a neuroleptic agent. 
Monitor the patient closely for signs of tardive dyskinesia. 
7)  Probable Mechanism: reduced brain availability of other large neutral amino acids and interference with 
catecholamine synthesis 
8)  Literature Reports 

a)  Phenylalanine tended to increase the incidence of tardive dyskinesia in patients taking neuroleptics 
in an open study. Three groups of patients were studied: (1) patients with unipolar depression with 
tardive dyskinesia (n=11), (2) patients with no tardive dyskinesia with current or past exposure to 
greater than or equal to 100 milligrams (mg) of a chlorpromazine equivalent for at least 3 months 
(n=10), and (3) patients with no tardive dyskinesia not previously exposed to a neuroleptic drug (n=10).
Neuroleptic agents were taken during the study by 6 patients in group 1, and 5 patients in group 2. 
Patients received powdered phenylalanine 100 mg/kilogram dissolved in orange juice after an 
overnight fast. Blood samples were obtained just prior to phenylalanine administration and 2 hours 
after administration. Three patients in group 1 (with tardive dyskinesia) had the highest postloading 
phenylalanine plasma levels, this group as a whole had higher (though nonsignificant) mean 
phenylalanine levels than the other groups. Tardive dyskinesia score (measured using the Abnormal 
Involuntary Movements Scale (AIMS)) nonsignificantly increased in group 1. Postloading phenylalanine 
level and postloading AIMS scores were significantly positively correlated in group 1 (rs=0.347, p less 
than 0.05; Spearman correlation coefficient 0.543, p less than 0.05). Postloading phenylalanine level 
and baseline AIMS scores demonstrated a trend toward correlation (rs=0.246, p=0.092; Spearman 
correlation coefficient 0.679, p less than 0.05). In all patients, phenylalanine loading increased plasma 
phenylalanine levels approximately eight-fold, and plasma tyrosine increased 2.5 times as a result of 
conversion of phenylalanine to tyrosine. Plasma levels of competing large neutral amino acids such as 
tryptophan decreased slightly (Gardos et al, 1992).  

 
3.5.1.BP   Pimozide 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk,
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2003x; Prod Info Haldol(R), 2001m). According to the manufacturer, coadministration of pimozide with 
drugs that potentially prolong the QTc interval, such as haloperidol, is contraindicated (Prod Info Orap(R),
1999e). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
haloperidol and pimozide, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) 
associated with haloperidol. Hemodynamically significant ventricular tachyarrhythmias, ventricular 
fibrillation, asystole, and death have been reported. The risk of TdP appears to be greater with 
intravenous haloperidol, but has occurred with oral and intramuscular use. The risk increases with 
doses greater than 35 milligrams (mg) over 24 hours, although TdP has been associated with a dose 
as low as 10 mg administered intravenously over 4 hours. To prevent haloperidol-induced TdP, screen 
patients for a history of dilated cardiomyopathy or alcohol abuse, testing for hypothyroidism before 
therapy, obtaining an electrocardiogram at baseline and throughout therapy, and monitoring 
potassium, magnesium, and calcium. In patients with a baseline QTc greater than 450 milliseconds 
(msec), haloperidol should be used cautiously or an alternative agent should be used. Discontinue 
haloperidol if the QTc increases more than 25% from baseline or if flattening of T-waves or 
development of U-waves occurs (Hassaballa & Balk, 2003w).  
b)  Seven patients developed torsade de pointes after therapeutic use of haloperidol in high doses. 
Three patients developed the dysrhythmia after administration of 211 milligrams (mg) to 825 mg 
haloperidol over 1 to 2 days for agitated delirium. These 3 patients recovered from the initial episodes, 
but 1 patient subsequently died of cardiac arrest upon readministration of haloperidol (Metzger & 
Friedman, 1993k; Wilt et al, 1993i). Torsades de pointes developed in 8 of 223 critically ill patients in 
intensive care units. Patients who received intravenous haloperidol greater than 35 mg/day or had a 
QTc interval prolongation of greater than 500 milliseconds were at greatest risk (Sharma et al, 1998e). 
c)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg/kg. One possible 
mechanism for such deaths is prolongation of the QT interval predisposing patients to ventricular 
arrhythmia. The manufacturer recommends that an electrocardiogram be performed before pimozide 
treatment is initiated and periodically thereafter, especially during the period of dose adjustment (Prod 
Info Orap(R) pimozide, 1999).  

 
3.5.1.BQ   Pirmenol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999z; O'Brien et al, 1999r; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001z; Duenas-Laita et al, 1999y; Agelink 
et al, 2001x; Lande et al, 1992z; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; 
Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase 
the risk of arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not 
recommended (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT
(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 
250 mg of quinidine bisulfate. The study demonstrated significant increases in the plasma 
concentrations of haloperidol when given concurrently with quinidine versus haloperidol treatment 
alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL on 
haloperidol alone to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed 
an increase from 1.9 ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time 
to peak concentration (Tmax) were not significantly changed, thereby suggesting to the authors that a 
tissue binding mechanism is more likely responsible for the plasma level changes than an elimination 
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alteration (Young et al, 1993). 
 
3.5.1.BR   Prajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999z; O'Brien et al, 1999r; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001z; Duenas-Laita et al, 1999y; Agelink 
et al, 2001x; Lande et al, 1992z; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; 
Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase 
the risk of arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not 
recommended (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT
(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 
250 mg of quinidine bisulfate. The study demonstrated significant increases in the plasma 
concentrations of haloperidol when given concurrently with quinidine versus haloperidol treatment 
alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL on 
haloperidol alone to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed 
an increase from 1.9 ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time 
to peak concentration (Tmax) were not significantly changed, thereby suggesting to the authors that a 
tissue binding mechanism is more likely responsible for the plasma level changes than an elimination 
alteration (Young et al, 1993). 

 
3.5.1.BS   Probucol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of 
drugs known to prolong the QTc interval is not recommended. Probucol has been shown to prolong the 
QTc interval (Gohn & Simmons, 1992; Prod Info Lorelco(R), 1991). Antipsychotics including haloperidol 
(Prod Info Haldol(R), 1998f), quetiapine (Owens, 2001q), risperidone (Prod Info Risperdal(R) risperidone, 
2000a), amisulpride (Prod Info Solian(R), 1999p), sertindole (Brown & Levin, 1998c); sultopride (Lande et 
al, 1992p), and zotepine (Sweetman, 2004) have been shown to prolong the QT interval at therapeutic 
doses. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if probucol and antipsychotics are used concomitantly. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.BT   Procainamide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999z; O'Brien et al, 1999r; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001z; Duenas-Laita et al, 1999y; Agelink 
et al, 2001x; Lande et al, 1992z; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; 
Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase 
the risk of arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not 
recommended (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
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7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT
(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 
250 mg of quinidine bisulfate. The study demonstrated significant increases in the plasma 
concentrations of haloperidol when given concurrently with quinidine versus haloperidol treatment 
alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL on 
haloperidol alone to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed 
an increase from 1.9 ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time 
to peak concentration (Tmax) were not significantly changed, thereby suggesting to the authors that a 
tissue binding mechanism is more likely responsible for the plasma level changes than an elimination 
alteration (Young et al, 1993). 

 
3.5.1.BU   Prochlorperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on 
the QT interval and is not recommended. Q and T wave distortions have been observed in patients taking 
phenothiazines (Prod Info Compazine(R), 2002; Prod Info Stelazine(R), 2002; Prod Info Thorazine(R), 
2002). Other phenothiazines may have similar effects, though no reports are available. Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 
1999k), haloperidol (O'Brien et al, 1999g), paliperidone (Prod Info INVEGA(TM) extended-release oral 
tablets, 2006), quetiapine (Owens, 2001m), risperidone (Duenas-Laita et al, 1999k), sertindole (Agelink et 
al, 2001j), sultopride (Lande et al, 1992i), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral 
capsule, 2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
phenothiazines and antipsychotics, is not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.BV   Procyclidine 

1)  Interaction Effect: excessive anticholinergic effects (sedation, constipation, dry mouth) 
2)  Summary: Use of haloperidol in combination with anticholinergics may result in excessive 
anticholinergic effects (Prod Info Haldol(R), 2000). A significant reduction in haloperidol serum levels 
occurred following the addition of procyclidine in patients who were previously well stabilized. Following 
discontinuation of procyclidine haloperidol serum levels returned to baseline (Bamrah et al, 1986). In a 
number of case reports, the use of haloperidol with benztropine, trihexyphenidyl, or procyclidine has 
resulted in a worsening of schizophrenic symptoms. In addition, when anticholinergics are used with 
phenothiazines or haloperidol, there may be an increased incidence of tardive dyskinesia (Singh & Kay, 
1979; Linnoila et al, 1980). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Use this combination only when clearly indicated. Monitor for excessive 
anticholinergic effects. A dosage adjustment for haloperidol may be required in order to maintain or achieve 
a therapeutic effect. 
7)  Probable Mechanism: additive anticholinergic effects 

 
3.5.1.BW   Propafenone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Coadministration of haloperidol with other drugs that potentially prolong the QTc interval, 
such as propafenone, should be approached with caution. If concurrent use cannot be avoided, cautious 
dosing and telemetric monitoring is advised (Owens, 2001f; Prod Info Haldol(R), 1998b; Larochelle et al, 
1984). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of haloperidol and propafenone is not 
recommended due to the potential for inducing life-threatening arrhythmias. If concurrent use cannot be 
avoided, cautious dosing and telemetric monitoring is advised. 
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7)  Probable Mechanism: additive effects on QT prolongation 
 
3.5.1.BX   Propranolol 

1)  Interaction Effect: an increased risk of hypotension and cardiac arrest 
2)  Summary: A case report described 3 hypotensive episodes and 2 cardiopulmonary arrests in a patient 
who received haloperidol and propranolol concomitantly on 3 separate occasions. Alpha-receptor binding 
by haloperidol and an additive relaxant effect on peripheral blood vessels by haloperidol and propranolol 
possibly blunting sympathetic heart stimulation is a postulated mechanism for this interaction. The authors 
advise caution in coadministering haloperidol and propranolol or other beta blockers (Alexander et al, 
1984). Monitoring the patient for signs of hypotension is warranted. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of haloperidol and propranolol may increase the risk of 
hypotension and cardiac arrest. Caution is advised when coadministering haloperidol and propranolol or 
other beta blockers (Prod Info INDERAL(R) LA oral capsules, 2007; Alexander et al, 1984). Monitor the 
patient for signs of hypotension. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A case report described 3 hypotensive episodes and 2 cardiopulmonary arrests with concomitant 
haloperidol and propranolol use in a 48-year-old woman with schizophrenia and hypertension. Two 
years after starting haloperidol 20 mg/day and trichlormethiazide 4 mg/day, the patient was admitted 
with psychosis due to discontinuing haloperidol. Her blood pressure (BP) was 205/100 mmHg. 
Propranolol 80 mg was initiated followed by haloperidol 10 mg nine hours later. Ninety minutes later, 
she was unresponsive with shallow breathing and a BP of 80/0 mmHg. The patient recovered and was
discharged with haloperidol 30 mg/day and trichlormethiazide 4 mg/day. Ten months later, the patient 
was admitted with agitation after stopping her medicine. Haloperidol 10 mg was administered. Ten 
hours later, she was given haloperidol 10 mg and propranolol 40 mg. Hypotension and 
cardiopulmonary arrest occurred 2.5 hours later. She was discharged the next day with loxapine 25 
mg/day, trichlormethiazide 4 mg/day, and propranolol 80 mg twice per day. Five months later, the 
patient presented with acute psychosis and a BP of 210/110 mmHg. Because her chart could not be 
located to assess prior treatment, she was given propranolol 80 mg and 15 minutes later, haloperidol 
10 mg. Hypotension and cardiac arrest occurred 30 minutes later. After discharge, she continued to be
successfully maintained on trichlormethiazide 4 mg/day, propranolol 80 mg twice daily, and loxapine 
30 mg/day. A postulated mechanism is alpha-receptor binding by haloperidol and an additive relaxant 
effect on peripheral blood vessels by haloperidol and propranolol that may blunt sympathetic heart 
stimulation (Alexander et al, 1984). 

 
3.5.1.BY   Protriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999b), haloperidol (O'Brien et al, 1999b), risperidone (Duenas-Laita et al, 1999b), 
sertindole (Agelink et al, 2001a), quetiapine (Owens, 2001b), sultopride (Lande et al, 1992a), and zotepine 
(Sweetman, 2003). Even though no formal drug interaction studies have been done, the coadministration of 
a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R), 2001; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  

 
3.5.1.BZ   Quetiapine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk, 
2003h; Prod Info Haldol(R), 2001e). Quetiapine may prolong the QT interval at therapeutic and toxic doses. 
Coadministration of haloperidol 7.5 mg twice daily with quetiapine 300 mg twice daily did not alter the 
steady-state pharmacokinetics of quetiapine (Prod Info Seroquel(R), 2003). Caution is advised with 

Page 62 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 62

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 62 of 160



coadministration of drugs that potentially prolong the QTc interval. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is advised if haloperidol and quetiapine are used concomitantly. Screen
patients for conditions that may predispose to QT prolongation and torsade de pointes (i.e. 
cardiomyopathy, alcohol abuse, hypothyroidism). Monitor the ECG and electrolytes at baseline and 
throughout therapy. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) 
associated with haloperidol. Hemodynamically significant ventricular tachyarrhythmias, ventricular 
fibrillation, asystole, and death have been reported. The risk of TdP appears to be greater with 
intravenous haloperidol, but has occurred with oral and intramuscular use. The risk increases with 
doses greater than 35 milligrams (mg) over 24 hours, though TdP has been associated with a dose as 
low as 10 mg administered intravenously over 4 hours. To prevent haloperidol-induced TdP, screen 
patients for a history of dilated cardiomyopathy or alcohol abuse, testing for hypothyroidism before 
therapy, obtaining an electrocardiogram at baseline and throughout therapy, and monitoring 
potassium, magnesium, and calcium. In patients with a baseline QTc greater than 450 milliseconds 
(msec), haloperidol should be used cautiously or an alternative agent should be used. Discontinue 
haloperidol if the QTc increases more than 25% from baseline or if flattening of T-waves or 
development of U-waves occurs (Hassaballa & Balk, 2003g).  

 
3.5.1.CA   Quinupristin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Quinupristin/dalfopristin is a major inhibitor of cytochrome P450 3A4 (CYP3A4) isoenzymes, 
and haloperidol is a CYP3A4 substrate. Coadministration of these two agents may likely result in increased 
plasma concentrations of haloperidol, which may lead to QTc interval prolongation and risk of torsades de 
pointes (Prod Info SYNERCID(R) intravenous injection, 2003; Prod Info Haldol(R) Injection, 2001). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of quinupristin/dalfopristin and haloperidol should 
be avoided. Monitor ECG if used concomitantly. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4-mediated haloperidol metabolism 

 
3.5.1.CB   Rifampin 

1)  Interaction Effect: decreased haloperidol effectiveness 
2)  Summary: Haloperidol blood levels and half-life were examined in 7 patients treated concurrently with 
haloperidol and rifampin(Takeda et al, 1986). Blood levels and half-lives of haloperidol were significantly 
decreased compared to controls. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor the patient for a decreased clinical response to haloperidol when rifampin 
is added to the drug therapy. The haloperidol dose may need to be increased while receiving rifampin and 
decreased when rifampin is discontinued. 
7)  Probable Mechanism: increased hepatic metabolism 

 
3.5.1.CC   Rifapentine 

1)  Interaction Effect: decreased haloperidol effectiveness 
2)  Summary: Rifapentine is known to induce hepatic enzymes involved in the metabolism of haloperidol. 
When haloperidol and rifapentine are administered together, it may be necessary to increase the dose of
haloperidol used (Prod Info Priftin(R), 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor the patient for a decreased clinical response to haloperidol when 
rifapentine is added to the drug therapy. The haloperidol dose may need to be increased while receiving 
rifapentine and decreased when rifapentine is discontinued. 
7)  Probable Mechanism: increased hepatic metabolism 

 
3.5.1.CD   Risperidone 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk,
2003j; Prod Info Haldol(R), 2001f). Sometimes fatal QRS prolongation and QTc prolongation have been 
reported in patients taking risperidone therapeutically (Duenas-Laita et al, 1999o; Ravin & Levenson, 
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1997d; Gesell & Stephen, 1997a) and in overdose situations (Lo Vecchio et al, 1996a; Brown et al, 1993a). 
Caution is advised with coadministration of drugs that potentially prolong the QTc interval. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if haloperidol and risperidone are used concomitantly. Screen
patients for conditions that may predispose to QT prolongation and torsade de pointes (i.e. 
cardiomyopathy, alcohol abuse, hypothyroidism). Monitor the ECG and electrolytes at baseline and 
throughout therapy. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking 
risperidone therapeutically (Duenas-Laita et al, 1999n; Ravin & Levenson, 1997c; Gesell & Stephen, 
1997) and in overdose situations (Lo Vecchio et al, 1996; Brown et al, 1993).  
b)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) 
associated with haloperidol. Hemodynamically significant ventricular tachyarrhythmias, ventricular 
fibrillation, asystole, and death have been reported. The risk of TdP appears to be greater with 
intravenous haloperidol, but has occurred with oral and intramuscular use. The risk increases with 
doses greater than 35 milligrams (mg) over 24 hours, although TdP has been associated with a dose 
as low as 10 mg administered intravenously over 4 hours. To prevent haloperidol-induced TdP, screen 
patients for a history of dilated cardiomyopathy or alcohol abuse, testing for hypothyroidism before 
therapy, obtaining an electrocardiogram at baseline and throughout therapy, and monitoring 
potassium, magnesium, and calcium. In patients with a baseline QTc greater than 450 milliseconds 
(msec), haloperidol should be used cautiously or an alternative agent should be used. Discontinue 
haloperidol if the QTc increases more than 25% from baseline or if flattening of T-waves or 
development of U-waves occurs (Hassaballa & Balk, 2003i).  

 
3.5.1.CE   Sematilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concurrent use of sematilide and haloperidol is not recommended due to the risk of additive 
effects on the QT interval. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring 
is advised (Yamreudeewong et al, 2003a). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of sematilide and haloperidol is not recommended
due to the potential for inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious 
dosing and telemetric monitoring is advised. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Several antipsychotic agents 
have demonstrated QT prolongation including haloperidol (O'Brien et al, 1999a). Concomitant use of 
Class III antiarrhythmic agents such as sematilide and haloperidol may have additive effects on the QT 
interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.CF   Sertindole 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk,
2003r; Prod Info Haldol(R), 2001j). Sertindole has demonstrated QTc prolongation (Agelink et al, 2001t; 
Brown & Levin, 1998e; Cardoni & Myer, 1997b). Caution is advised with coadministration of drugs that 
potentially prolong the QTc interval. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if haloperidol and sertindole are used concomitantly. Screen
patients for conditions that may predispose to QT prolongation and torsade de pointes (i.e. 
cardiomyopathy, alcohol abuse, hypothyroidism). Monitor the ECG and electrolytes at baseline and 
throughout therapy. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Seven patients developed torsade de pointes after therapeutic use of haloperidol in high doses. 
Three patients developed the dysrhythmia after administration of 211 milligrams (mg) to 825 mg 
haloperidol over 1 to 2 days for agitated delirium. These 3 patients recovered from the initial episodes, 
but 1 patient subsequently died of cardiac arrest upon readministration of haloperidol (Metzger & 
Friedman, 1993i; Wilt et al, 1993g). Torsades de pointes developed in 8 of 223 critically ill patients in 
intensive care units. Patients who received intravenous haloperidol greater than 35 mg/day or had a 
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QTc interval prolongation of greater than 500 milliseconds were at greatest risk (Sharma et al, 1998c). 
b)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) 
associated with haloperidol. Hemodynamically significant ventricular tachyarrhythmias, ventricular 
fibrillation, asystole, and death have been reported. The risk of TdP appears to be greater with 
intravenous haloperidol, but has occurred with oral and intramuscular use. The risk increases with 
doses greater than 35 milligrams (mg) over 24 hours, although TdP has been associated with a dose 
as low as 10 mg administered intravenously over 4 hours. To prevent haloperidol-induced TdP, screen 
patients for a history of dilated cardiomyopathy or alcohol abuse, testing for hypothyroidism before 
therapy, obtaining an electrocardiogram at baseline and throughout therapy, and monitoring 
potassium, magnesium, and calcium. In patients with a baseline QTc greater than 450 milliseconds 
(msec), haloperidol should be used cautiously or an alternative agent should be used. Discontinue 
haloperidol if the QTc increases more than 25% from baseline or if flattening of T-waves or 
development of U-waves occurs (Hassaballa & Balk, 2003q).  
c)  The overall incidence of QT interval prolongation with sertindole is estimated at 1.9% to 4%, and 
the potential risk of developing torsade de pointes has been estimated at 0.13% to 0.21% (Brown & 
Levin, 1998d). Periodic electrocardiographic monitoring is required in the United Kingdom per 
sertindole's official labeling (Cardoni & Myer, 1997a).  
d)  Thirty, otherwise healthy, schizophrenic patients participated in an open, dose titration (4 to 16 
mg/day) study to determine the cardiovascular effects of sertindole. At the end of the 3-week study it
was concluded that resting heart rate and frequency corrected QT intervals increased in a dose-related 
manner, while there was no change in PQ-conduction times, autonomic parasympathetic tone, or 
blood pressure. Conduction times increased an average 3.5% to 6.5% over the dosing range (Agelink 
et al, 2001s).  

 
3.5.1.CG   Sotalol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concurrent use of sotalol and haloperidol is not recommended due to the risk of additive 
effects on the QT interval. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring 
is advised (Yamreudeewong et al, 2003a). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of sotalol and haloperidol is not recommended due 
to the potential for inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious 
dosing and telemetric monitoring is advised. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Several antipsychotic agents 
have demonstrated QT prolongation including haloperidol (O'Brien et al, 1999a). Concomitant use of 
Class III antiarrhythmic agents such as sotalol and haloperidol may have additive effects on the QT 
interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.CH   Sparfloxacin 

1)  Interaction Effect: prolongation of the QTc interval and/or torsades de pointes 
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk,
2003v; Prod Info Haldol(R), 2001l). Coadministration of sparfloxacin with drugs that potentially prolong the 
QTc interval, such as haloperidol, is contraindicated (Prod Info Zagam(R), 1998a). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of sparfloxacin with agents that prolong the QT 
interval, such as haloperidol, is contraindicated. 
7)  Probable Mechanism: additive effects on QTc prolongation 
8)  Literature Reports 

a)  In clinical trials involving 1489 patients with a baseline QTc measurement, the mean prolongation of 
the QTc interval at sparfloxacin steady-state was 10 msec (2.5%). Of these subjects, 0.7% had a QTc 
interval greater than 500 msec at steady-state. However, no arrhythmic effects were seen in any of the
patients. The magnitude of the QTc effect does not increase with repeated administration of 
sparfloxacin, and the QTc interval returns to baseline within 48 hours after discontinuation of 
sparfloxacin (Prod Info Zagam(R), 1998).  
b)  A 47-year-old woman treated with sparfloxacin went into cardiac arrest as a result of torsade de 
pointes and required cardiopulmonary resuscitation. dizziness and lost consciousness. Her pre-
treatment electrocardiogram showed QT and QTc intervals of 0.34 and 0.46 seconds, respectively. An 
electrocardiogram post-arrest revealed QT and QTc intervals of 0.35 and 0.60 seconds, respectively. 
Continuous electrocardiography confirmed numerous episodes of torsade de pointes. Sparfloxacin was 
discontinued and the QTc returned to baseline within a week. Upon further testing, it was determined 
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that the patient suffered from a mild idiopathic long QT syndrome. Due to the onset of symptoms with 
administration of sparfloxacin and the relief of symptoms following discontinuation of the drug, it is 
highly probable that sparfloxacin contributed to the torsades de pointes (Dupont et al, 1996).  
c)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) 
associated with haloperidol. Hemodynamically significant ventricular tachyarrhythmias, ventricular 
fibrillation, asystole, and death have been reported. The risk of TdP appears to be greater with 
intravenous haloperidol, but has occurred with oral and intramuscular use. The risk increases with 
doses greater than 35 milligrams (mg) over 24 hours, although TdP has been associated with a dose 
as low as 10 mg administered intravenously over 4 hours. To prevent haloperidol-induced TdP, screen 
patients for a history of dilated cardiomyopathy or alcohol abuse, testing for hypothyroidism before 
therapy, obtaining an electrocardiogram at baseline and throughout therapy, and monitoring 
potassium, magnesium, and calcium. In patients with a baseline QTc greater than 450 milliseconds 
(msec), haloperidol should be used cautiously or an alternative agent should be used. Discontinue 
haloperidol if the QTc increases more than 25% from baseline or if flattening of T-waves or 
development of U-waves occurs (Hassaballa & Balk, 2003u).  

 
3.5.1.CI   Spiramycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Spiramycin has been shown to prolong the QTc interval at the recommended therapeutic 
dose (Stramba-Badiale et al, 1997). Even though no formal drug interaction studies have been done, the 
coadministration of antipsychotics and other drugs known to prolong the QTc interval, including spiramycin, 
is not recommended. Several antipsychotic agents have demonstrated QT prolongation including 
amisulpride (Prod Info Solian(R), 1999v), haloperidol (O'Brien et al, 1999o), quetiapine (Owens, 2001w), 
risperidone (Duenas-Laita et al, 1999u), sertindole (Agelink et al, 2001r), sultopride (Lande et al, 1992v), 
and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of spiramycin and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CJ   Sulfamethoxazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Cotrimoxazole has been shown to prolong the QTc interval at the recommended therapeutic 
dose (Lopez et al, 1987). Even though no formal drug interaction studies have been done, the 
coadministration of antipsychotics and other drugs known to prolong the QTc interval, including 
cotrimoxazole, is not recommended. Several antipsychotic agents have demonstrated QT prolongation 
including amisulpride (Prod Info Solian(R), 1999h), haloperidol (O'Brien et al, 1999e), quetiapine (Owens,
2001i), risperidone (Duenas-Laita et al, 1999g), sertindole (Agelink et al, 2001f), sultopride (Lande et al, 
1992e), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of cotrimoxazole and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CK   Sultopride 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk,
2003l; Prod Info Haldol(R), 2001g). Sultopride may induce prolongation of the QT interval and ventricular 
arrhythmias including torsades de pointes following therapeutic or toxic doses (Harry, 1997b; Lande et al, 
1992n; Montaz et al, 1992a). Caution is advised with coadministration of drugs that potentially prolong the 
QTc interval. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if haloperidol and sultopride are used concomitantly. Screen
patients for conditions that may predispose to QT prolongation and torsade de pointes (i.e. 
cardiomyopathy, alcohol abuse, hypothyroidism). Monitor the ECG and electrolytes at baseline and 
throughout therapy. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Seven patients developed torsade de pointes after therapeutic use of haloperidol in high doses. 
Three patients developed the dysrhythmia after administration of 211 milligrams (mg) to 825 mg 
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haloperidol over 1 to 2 days for agitated delirium. These 3 patients recovered from the initial episodes, 
but 1 patient subsequently died of cardiac arrest upon readministration of haloperidol (Metzger & 
Friedman, 1993h; Wilt et al, 1993f). Torsades de pointes developed in 8 of 223 critically ill patients in 
intensive care units. Patients who received intravenous haloperidol greater than 35 mg/day or had a 
QTc interval prolongation of greater than 500 milliseconds were at greatest risk (Sharma et al, 1998b). 
b)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) 
associated with haloperidol. Hemodynamically significant ventricular tachyarrhythmias, ventricular 
fibrillation, asystole, and death have been reported. The risk of TdP appears to be greater with 
intravenous haloperidol, but has occurred with oral and intramuscular use. The risk increases with 
doses greater than 35 milligrams (mg) over 24 hours, although TdP has been associated with a dose 
as low as 10 mg administered intravenously over 4 hours. To prevent haloperidol-induced TdP, screen 
patients for a history of dilated cardiomyopathy or alcohol abuse, testing for hypothyroidism before 
therapy, obtaining an electrocardiogram at baseline and throughout therapy, and monitoring 
potassium, magnesium, and calcium. In patients with a baseline QTc greater than 450 milliseconds 
(msec), haloperidol should be used cautiously or an alternative agent should be used. Discontinue 
haloperidol if the QTc increases more than 25% from baseline or if flattening of T-waves or 
development of U-waves occurs (Hassaballa & Balk, 2003k).  
c)  Sultopride may induce prolongation of the QT interval and ventricular arrhythmias including 
torsades de pointes following therapeutic or toxic doses (Harry, 1997a; Lande et al, 1992m; Montaz et 
al, 1992).  

 
3.5.1.CL   Tacrine 

1)  Interaction Effect: Parkinsonian syndrome (akinesia, shuffling gait, masked facies, slurred speech, lead
pipe rigidity, cogwheel signs) 
2)  Summary: Parkinsonian syndrome with concomitant use of tacrine and haloperidol has been reported in 
two separate case reports. Both patients were able to tolerate one of the drugs when the other was 
discontinued. Both of these drugs increase acetylcholine activity in the striatal region of the brain, which 
may have caused the effects observed (McSwain & Forman, 1995a; Maany, 1996a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Patients should be closely monitored for signs of a Parkinsonian syndrome when 
being treated with haloperidol and tacrine. Discontinuation of one agent may be required. 
7)  Probable Mechanism: increased striatal acetylcholine activity 
8)  Literature Reports 

a)  The first case report of tacrine and haloperidol resulting in a parkinsonian syndrome was in an 87
year old male (McSwain & Forman, 1995). Haloperidol doses of 5 mg daily were being administered 
for agitation and paranoia. When tacrine 10 mg four times daily was added to his regimen, he 
developed severe parkinsonian symptoms within 72 hours, including akinesia, masked facies, shuffling 
gait, and lead-pipe rigidity. When both tacrine and haloperidol were discontinued, the symptoms 
resolved within approximately eight hours. Haloperidol was successfully reinitiated at a dose of 4 mg
daily without recurrence of the parkinsonian syndrome.  
b)  A 72-year old female with agitated paranoid psychosis became controlled on haloperidol 10 mg 
daily without undue side effects, including extrapyramidal syndrome. When tacrine 10 mg four times
daily was added to her regimen for dementia, she developed a disabling parkinsonian syndrome within 
a week. Symptoms included severe akinesia, shuffling gait, masked facies, slurred speech, and 
pronounced rigidity and cogwheel signs. The haloperidol regimen was tapered off and replaced with
risperidone 1 mg twice daily, with resolution of the parkinsonian syndrome within a few days. She did 
not experience further extrapyramidal signs, even after the tacrine dose was increased to 20 mg four 
times daily (Maany, 1996).  

 
3.5.1.CM   Tedisamil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concurrent use of tedisamil and haloperidol is not recommended due to the risk of additive 
effects on the QT interval. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring 
is advised (Yamreudeewong et al, 2003a). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of haloperidol and tedisamil is not recommended
due to the potential for inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious 
dosing and telemetric monitoring is advised. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Several antipsychotic agents 
have demonstrated QT prolongation including haloperidol (O'Brien et al, 1999a). Concomitant use of 
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Class III antiarrhythmic agents such as tedisamil and haloperidol may have additive effects on the QT 
interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.CN   Telithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be 
anticipated if administered with other agents which lengthen the QT interval (Agelink et al, 2001g; Owens, 
2001j; Prod Info Haldol(R), 1998c; Lande et al, 1992f). Even though no formal drug interaction studies have
been done, antipsychotic agents should not be coadministered with other drugs which are also known to 
prolong the QTc interval, including telithromycin (Owens, 2001j). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent 
administration of telithromycin and an antipsychotic is not recommended. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Fatal QRS prolongation and QTc prolongation have been reported in patients taking risperidone 
therapeutically (Duenas-Laita et al, 1999h; Ravin & Levenson, 1997a).  

 
3.5.1.CO   Terfenadine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Some antipsychotics have been shown to prolong the QTc interval at the recommended 
therapeutic dose (Prod Info Geodon(TM), 2002a; Owens, 2001ab; Prod Info Orap(R), 1999d). Even though 
no formal drug interaction studies have been done, the coadministration of terfenadine and other drugs 
known to prolong the QTc interval, including antipsychotics, is contraindicated (Anon, 1997). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of terfenadine with any drug that prolongs the QT 
interval, such as antipsychotic agents, is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999c).  

 
3.5.1.CP   Tetrabenazine 

1)  Interaction Effect: increased risk of QT interval prolongation, neuroleptic malignant syndrome, 
extrapyramidal disorders 
2)  Summary: Tetrabenazine causes a small increase in the correct QT interval. As the degree of 
prolongation increases, QT prolongation can develop into torsade de pointes-type VT. The concomitant use 
of tetrabenazine with other drugs known for QT prolongation (eg, haloperidol) should be avoided. In a 
randomized, double-blind, placebo controlled crossover study of healthy subjects, the effect of a single 25 
mg or 50 mg dose of tetrabenazine on the QT interval was studied with moxifloxacin as a positive control. 
The 50 mg dose of tetrabenazine caused an approximate 8 millisecond mean increase in QT (Prod Info 
XENAZINE(R) oral tablets, 2008). In addition to QT prolongation, tetrabenazine may also cause adverse 
reactions such as neuroleptic malignant syndrome and extrapyramidal disorders, which may be 
exaggerated when coadministered with neuroleptic drugs (eg, haloperidol) (Prod Info XENAZINE(R) oral 
tablets, 2008) 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tetrabenazine with haloperidol or other neuroleptic drugs may 
increase tetrabenazine adverse reactions, such as QT interval prolongation and increased risk of torsade 
de pointes. Other adverse reactions, such as neuroleptic malignant syndrome and extrapyramidal disorders 
may be enhanced when given with a dopamine agonist such as haloperidol (Prod Info XENAZINE(R) oral 
tablets, 2008). 
7)  Probable Mechanism: increased dopamine levels; additive effects on QT interval prolongation 

 
3.5.1.CQ   Thioridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
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2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001). Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 
1999q), haloperidol (O'Brien et al, 1999k), pimozide (Prod Info Orap(R), 2000), quetiapine (Owens, 2001r), 
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-Laita et al,
1999q), sertindole (Agelink et al, 2001n), sultopride (Lande et al, 1992q), ziprasidone (Prod Info GEODON
(R) intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
antipsychotics, and thioridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.CR   Tramadol 

1)  Interaction Effect: an increased risk of seizures 
2)  Summary: Seizures have been reported in patients using tramadol. The manufacturer of tramadol states 
that combining neuroleptic medications with tramadol may enhance the risk of seizures (Prod Info Ultram
(R), 1998). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution should be used if tramadol is to be administered to patients receiving 
neuroleptic therapy. If possible, avoid this combination, especially in patients with underlying conditions that 
might predispose to seizures. 
7)  Probable Mechanism: unknown 

 
3.5.1.CS   Trifluoperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on 
the QT interval and is not recommended. Q and T wave distortions have been observed in patients taking 
phenothiazines (Prod Info Compazine(R), 2002; Prod Info Stelazine(R), 2002; Prod Info Thorazine(R), 
2002). Other phenothiazines may have similar effects, though no reports are available. Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 
1999k), haloperidol (O'Brien et al, 1999g), paliperidone (Prod Info INVEGA(TM) extended-release oral 
tablets, 2006), quetiapine (Owens, 2001m), risperidone (Duenas-Laita et al, 1999k), sertindole (Agelink et 
al, 2001j), sultopride (Lande et al, 1992i), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral 
capsule, 2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
phenothiazines and antipsychotics, is not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.CT   Trihexyphenidyl 

1)  Interaction Effect: excessive anticholinergic effects (sedation, constipation, dry mouth) 
2)  Summary: Use of haloperidol in combination with anticholinergics may result in additive anticholinergic
effects (Prod Info Haldol(R), 2000b). In a number of case reports, the use of haloperidol with benztropine, 
trihexyphenidyl, or procyclidine has resulted in a worsening of schizophrenic symptoms. In addition, when
anticholinergics are used with phenothiazines or haloperidol, there may be increased incidence of tardive 
dyskinesia (Singh & Kay, 1979b; Linnoila et al, 1980b). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Use this combination only when clearly indicated. Monitor for excessive 
anticholinergic effects. Dosage adjustments may be required. 
7)  Probable Mechanism: additive anticholinergic effects 

 
3.5.1.CU   Trimethoprim 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Cotrimoxazole has been shown to prolong the QTc interval at the recommended therapeutic 
dose (Lopez et al, 1987). Even though no formal drug interaction studies have been done, the 
coadministration of antipsychotics and other drugs known to prolong the QTc interval, including 
cotrimoxazole, is not recommended. Several antipsychotic agents have demonstrated QT prolongation 
including amisulpride (Prod Info Solian(R), 1999h), haloperidol (O'Brien et al, 1999e), quetiapine (Owens,

Page 69 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 69

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 69 of 160



2001i), risperidone (Duenas-Laita et al, 1999g), sertindole (Agelink et al, 2001f), sultopride (Lande et al, 
1992e), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of cotrimoxazole and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CV   Trimipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999b), haloperidol (O'Brien et al, 1999b), risperidone (Duenas-Laita et al, 1999b), 
sertindole (Agelink et al, 2001a), quetiapine (Owens, 2001b), sultopride (Lande et al, 1992a), and zotepine 
(Sweetman, 2003). Even though no formal drug interaction studies have been done, the coadministration of 
a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R), 2001; Marshall 
& Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  

 
3.5.1.CW   Vasopressin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Antipsychotics and vasopressin have been shown to prolong the QTc interval at the 
recommended therapeutic dose (Owens, 2001a; Prod Info Solian(R), 1999a; Duenas-Laita et al, 1999a; 
Brown & Levin, 1998; Harry, 1997; Prod Info Nipolept(R), 1996; Metzger & Friedman, 1993; Mauro et al, 
1988). Even though no formal drug interaction studies have been done, the coadministration of drugs 
known to prolong the QTc interval is not recommended. 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of drugs that prolong the QT interval, such as 
antipsychotics and vasopressin, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CX   Venlafaxine 

1)  Interaction Effect: increased haloperidol serum concentrations and an increased risk of cardiotoxicity 
(QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Venlafaxine may inhibit haloperidol metabolism (Prod Info Effexor(R) XR, 2003a). 
Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk, 2003p; Prod 
Info Haldol(R), 2001i). Venlafaxine has been shown to prolong the QTc interval at the recommended 
therapeutic dose (Prod Info Effexor(R) XR, 2003a). Concomitant use is not recommended. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of haloperidol and venlafaxine is not 
recommended. 
7)  Probable Mechanism: decreased haloperidol metabolism; theoretical additive effect on QT prolongation
8)  Literature Reports 

a)  Under steady-state conditions, venlafaxine 150 mg daily decreased the total oral clearance of a 
single 2 mg dose of haloperidol by 42% in 24 healthy subjects. This resulted in a 70% increase in the 
haloperidol area under the concentration-time curve (AUC). The haloperidol maximum concentration
(Cmax) was increased by 88% when venlafaxine was coadministered, but the elimination half-life of 
haloperidol was not affected. The mechanism behind this interaction is not known (Prod Info Effexor(R) 
XR, 2003).  
b)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) 
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associated with haloperidol. Hemodynamically significant ventricular tachyarrhythmias, ventricular 
fibrillation, asystole, and death have been reported. The risk of TdP appears to be greater with 
intravenous haloperidol, but has occurred with oral and intramuscular use. The risk increases with 
doses greater than 35 milligrams (mg) over 24 hours, although TdP has been associated with a dose 
as low as 10 mg administered intravenously over 4 hours. To prevent haloperidol-induced TdP, screen 
patients for a history of dilated cardiomyopathy or alcohol abuse, testing for hypothyroidism before 
therapy, obtaining an electrocardiogram at baseline and throughout therapy, and monitoring 
potassium, magnesium, and calcium. In patients with a baseline QTc greater than 450 milliseconds 
(msec), haloperidol should be used cautiously or an alternative agent should be used. Discontinue 
haloperidol if the QTc increases more than 25% from baseline or if flattening of T-waves or 
development of U-waves occurs (Hassaballa & Balk, 2003o).  

 
3.5.1.CY   Vitex 

1)  Interaction Effect: decreased effectiveness of dopamine antagonists 
2)  Summary: Theoretically, the dopamine agonist activity of Vitex may oppose that of dopamine 
antagonists, decreasing their effectiveness. Vitex has been effective in alleviating luteal phase defects due 
to hyperprolactinemia and in relieving symptoms related to premenstrual tension syndrome (Milewicz et al, 
1993a; Lauritzen et al, 1997a). Vitex reduced prolactin secretion in humans (Milewicz et al, 1993a). In vitro, 
Vitex inhibited prolactin release by binding to the D2 receptor (Jarry et al, 1994a). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If therapy is initiated with Vitex and a dopamine antagonist, monitor closely for 
return of symptoms previously controlled by the dopamine antagonist. 
7)  Probable Mechanism: dopamine agonism of Vitex may counteract dopamine antagonists 
8)  Literature Reports 

a)  Vitex agnus castus (Vitex) effectively normalized prolactin release in a randomized double-blind, 
placebo-controlled trial of 52 women with luteal phase defects due to latent hyperprolactinemia. 
Administration of Vitex agnus castus 20 mg daily for three months reduced prolactin release (from 23.7
to 22.5 nanogram (ng)/mL; p equal to 0.23), normalized shortened luteal phases (from 5.5 days to 10.5 
days; p less than 0.005), and eliminated deficits in luteal progesterone synthesis (from 2.46 ng/mL to 
9.69 ng/mL; p less than 0.001). No side effects were noted (Milewicz et al, 1993).  
b)  Vitex agnus castus and pyridoxine caused a similar reduction on the premenstrual tension scale 
(PMTS) in a randomized, controlled trial of 127 women with PMTS. Patients taking Vitex agnus castus 
(Agnolyt(R)) experienced more relief from breast tenderness, inner tension, headache, edema, 
constipation, and depression than those taking pyridoxine. Patients in the Vitex agnus castus group 
receive one capsule of Agnolyt(R) and one placebo capsule daily for 3 menstrual cycles. Patients in 
the pyridoxine group received one placebo capsule twice daily on days 1-15 of the menstrual cycle and 
pyridoxine 100 mg twice daily on days 16 to 35 of the menstrual cycle for 3 menstrual cycles. 
Unspecified gastrointestinal disturbances occurred in the treatment group along with two cases of skin 
reaction and one transient headache (Lauritzen et al, 1997).  
c)  In vitro, Vitex (Agnus castus) was found to bind to the D2 receptor in rat pituitary cell cultures. Basal 
prolactin release was significantly inhibited by 0.5 milligram (mg) and 1 mg of vitex extract/mL culture 
medium (p less than 0.05). Agnus castus extract doses from 0.125 mg/mL to 1 mg/mL significantly 
suppressed prolactin release in cells stimulated by thyrothropin releasing hormone (TRH) (p less than 
0.05). Dopaminergic action was demonstrated in the rat corpus striatum membrane dopamine receptor 
assay. Agnus castus extract did not affect basal luteinizing hormone (LH) or follicle-stimulating 
hormone (FSH), indicating selectivity for prolactin secretion, and not generalized inhibition of pituitary
hormone secretion. The effect was not due to a cytotoxic effect as demonstrated by the lack of effect 
on the MTT-conversion test. The authors concluded that Agnus castus exerted its prolactin inhibiting 
effect via stimulation of D2 receptors in the pituitary (Jarry et al, 1994).  

 
3.5.1.CZ   Ziprasidone 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk,
2003e; Prod Info Haldol(R), 2001c). Coadministration of ziprasidone with drugs that potentially prolong the 
QTc interval, such as haloperidol, is contraindicated (Prod Info Geodon(R), 2002a). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with agents that prolong the QT 
interval, such as haloperidol, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Seven patients developed torsade de pointes after therapeutic use of haloperidol in high doses. 
Three patients developed the dysrhythmia after administration of 211 milligrams (mg) to 825 mg 
haloperidol over 1 to 2 days for agitated delirium. These 3 patients recovered from the initial episodes, 
but 1 patient subsequently died of cardiac arrest upon readministration of haloperidol (Metzger & 
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Friedman, 1993d; Wilt et al, 1993b). Torsades de pointes developed in 8 of 223 critically ill patients in 
intensive care units. Patients who received intravenous haloperidol greater than 35 mg/day or had a 
QTc interval prolongation of greater than 500 milliseconds were at greatest risk (Sharma et al, 1998a). 
b)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) 
associated with haloperidol. Hemodynamically significant ventricular tachyarrhythmias, ventricular 
fibrillation, asystole, and death have been reported. The risk of TdP appears to be greater with 
intravenous haloperidol, but has occurred with oral and intramuscular use. The risk increases with 
doses greater than 35 milligrams (mg) over 24 hours, although TdP has been associated with a dose 
as low as 10 mg administered intravenously over 4 hours. To prevent haloperidol-induced TdP, screen 
patients for a history of dilated cardiomyopathy or alcohol abuse, testing for hypothyroidism before 
therapy, obtaining an electrocardiogram at baseline and throughout therapy, and monitoring 
potassium, magnesium, and calcium. In patients with a baseline QTc greater than 450 milliseconds 
(msec), haloperidol should be used cautiously or an alternative agent should be used. Discontinue 
haloperidol if the QTc increases more than 25% from baseline or if flattening of T-waves or 
development of U-waves occurs (Hassaballa & Balk, 2003d).  
c)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias ((Anon, 2000)). QT prolongation is dose-related. It is not yet known 
whether ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical 
trials ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds 
(msec) at the highest dose (160 milligrams). Baseline QTc interval increased 9 to 14 msec more with 
ziprasidone than with risperidone, olanzapine, quetiapine, and haloperidol, but QTc interval was 14 
msec less than that observed with thioridazine (Prod Info Geodon(R), 2002).  

 
3.5.1.DA   Zolmitriptan 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Zolmitriptan has been shown to prolong the QTc interval at the recommended therapeutic 
dose (Prod Info Zomig(R), 2001). Antipsychotics including haloperidol (Prod Info Haldol(R), 1998h), 
quetiapine (Owens, 2001y), risperidone (Prod Info Risperdal(R) risperidone, 2000c), amisulpride (Prod Info 
Solian(R), 1999y), sertindole (Agelink et al, 2001w); sultopride (Lande et al, 1992y), and zotepine 
(Sweetman, 2004) have been shown to prolong the QT interval at therapeutic doses. Even though no 
formal drug interaction studies have been done, the coadministration of drugs known to prolong the QT 
interval is not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of zolmitriptan and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.DB   Zotepine 

1)  Interaction Effect: increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk, 
2003t; Prod Info Haldol(R), 2001k). Zotepine may cause QT prolongation (Sweetman, 2003). Caution is 
advised with coadministration of drugs that potentially prolong the QTc interval. 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if haloperidol and zotepine are used concomitantly. Screen 
patients for conditions that may predispose to QT prolongation and torsade de pointes (i.e. 
cardiomyopathy, alcohol abuse, hypothyroidism). Monitor the ECG and electrolytes at baseline and 
throughout therapy. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) 
associated with haloperidol. Hemodynamically significant ventricular tachyarrhythmias, ventricular 
fibrillation, asystole, and death have been reported. The risk of TdP appears to be greater with 
intravenous haloperidol, but has occurred with oral and intramuscular use. The risk increases with 
doses greater than 35 milligrams (mg) over 24 hours, although TdP has been associated with a dose 
as low as 10 mg administered intravenously over 4 hours. To prevent haloperidol-induced TdP, screen 
patients for a history of dilated cardiomyopathy or alcohol abuse, testing for hypothyroidism before 
therapy, obtaining an electrocardiogram at baseline and throughout therapy, and monitoring 
potassium, magnesium, and calcium. In patients with a baseline QTc greater than 450 milliseconds 
(msec), haloperidol should be used cautiously or an alternative agent should be used. Discontinue 
haloperidol if the QTc increases more than 25% from baseline or if flattening of T-waves or 
development of U-waves occurs (Hassaballa & Balk, 2003s).  
b)  Seven patients developed torsade de pointes after therapeutic use of haloperidol in high doses. 
Three patients developed the dysrhythmia after administration of 211 milligrams (mg) to 825 mg 
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haloperidol over 1 to 2 days for agitated delirium. These 3 patients recovered from the initial episodes, 
but 1 patient subsequently died of cardiac arrest upon readministration of haloperidol (Metzger & 
Friedman, 1993j; Wilt et al, 1993h). Torsades de pointes developed in 8 of 223 critically ill patients in 
intensive care units. Patients who received intravenous haloperidol greater than 35 mg/day or had a 
QTc interval prolongation of greater than 500 milliseconds were at greatest risk (Sharma et al, 1998d). 
c)  Since zotepine can prolong the QT interval it is recommended that an ECG is performed before 
starting treatment. Patients with pre-existing prolongation of the QT interval should not be given 
zotepine (Sweetman, 2003).  

 
3.5.5   Intravenous Admixtures 

Drugs 

Solutions 

 
3.5.5.1   Drugs 

Haloperidol 

Haloperidol Lactate 

 
3.5.5.1.A   Haloperidol 

Amitriptyline 

Amsacrine 

Benztropine 

Biperiden 

Buprenorphine 

Chlorpromazine 

Cimetidine 

Diacetylmorphine 

Diazepam 

Dobutamine 

Dopamine 

Famotidine 

Filgrastim 

Fluconazole 

Fludarabine 

Fluphenazine 

Foscarnet 
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Heparin Sodium 

Imipramine 

Lidocaine 

Lorazepam 

Mesoridazine 

Nitroglycerin 

Nitroprusside 

Norepinephrine 

Ondansetron 

Paclitaxel 

Phenylephrine 

Prochlorperazine 

Sargramostim 

Tacrolimus 

Theophylline 

Trifluoperazine 

 
3.5.5.1.A.1   Amitriptyline 

a)  Compatible 
1)  Amitriptyline in a 1:1 or 3:1 mixture with haloperidol, visually compatible with no decrease
in haloperidol concentration in 4 hours at room temperature; drug concentrations not specified 
(Pers Comm, 1990) 

 
3.5.5.1.A.2   Amsacrine 

a)  Compatible 
1)  Amsacrine 1 mg/mL with haloperidol 0.2 mg/mL visually compatible in Dextrose 5% in 
water for a 4-hour study period at room temperature under fluorescent lighting (Trissel et al, 
1990) 

 
3.5.5.1.A.3   Benztropine 

a)  Incompatible 
1)  Benztropine in a 1:1 or 2:1 mixture with haloperidol, precipitate formation reported in 1 
hour at room temperature and 53% haloperidol decomposition reported in 4 hours; drug 
concentrations not specified (Pers Comm, 1990) 

 
3.5.5.1.A.4   Biperiden 

a)  Compatible 
1)  Biperiden in a 1:1 mixture with haloperidol, visually compatible with no decrease in 
haloperidol concentration in 4 hours at room temperature; drug concentrations not specified 
(Pers Comm, 1990) 

 
3.5.5.1.A.5   Buprenorphine 

a)  Compatible 
1)  Buprenorphine in a 1:1 volume ratio with haloperidol, physically and chemically compatible
for up to 7 hours at room temperature (Pers Comm, 1990) 
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3.5.5.1.A.6   Chlorpromazine 

a)  Conflicting Data 
1)  Incompatible 

a)  Chlorpromazine in a 2:1 mixture with haloperidol, visually compatible for 4 hours at 
room temperature, but 44% decrease in haloperidol concentration reported (Pers Comm, 
1990); however, chlorpromazine in a 1:1 mixture with haloperidol, visually compatible 
with no decrease in haloperidol concentration in 4 hours at room temperature; drug 
concentrations not specified (Pers Comm, 1990) 

2)  Compatible 
a)  Chlorpromazine in a 1:1 mixture with haloperidol, visually compatible with no 
decrease in haloperidol concentration in 4 hours at room temperature; drug 
concentrations not specified (Pers Comm, 1990) 
b)  Chlorpromazine in a 2:1 mixture with haloperidol, visually compatible for 4 hours at 
room temperature, but 44% decrease in haloperidol concentration reported (Pers Comm,
1990) 

 
3.5.5.1.A.7   Cimetidine 

a)  Compatible 
1)  Cimetidine 6 mg/mL with haloperidol 5 or 0.5 mg/mL visually compatible in Dextrose 5% in
water for 24 hours at 21 degrees C under fluorescent light (Outman & Monolakis, 1991b) 

 
3.5.5.1.A.8   Diacetylmorphine 

a)  Conflicting Data 
1)  Incompatible 

a)  Diacetylmorphine in high concentration incompatible with haloperidol; drug 
concentrations and conditions not specified (Allwood, 1991) 

2)  Compatible 
a)  Diacetylmorphine (up to 1 g with haloperidol 7.5 mg compatible in a 10-mL syringe;
conditions not specified) (Allwood, 1991a) 

 
3.5.5.1.A.9   Diazepam 

a)  Incompatible 
1)  Diazepam in a 1:1 or 2:1 mixture with haloperidol, precipitate formation reported within 2
hours at room temperature; drug concentrations not specified (Pers Comm, 1990) 

 
3.5.5.1.A.10   Dobutamine 

a)  Compatible 
1)  Dobutamine 4 mg/mL with haloperidol 5 or 0.5 mg/mL visually compatible in Dextrose 5% 
in water for 24 hours at 21 degrees C under fluorescent light (Outman & Monolakis, 1991e)

 
3.5.5.1.A.11   Dopamine 

a)  Compatible 
1)  Dopamine 1.6 mg/mL with haloperidol 5 or 0.5 mg/mL visually compatible in Dextrose 5% 
in water for 24 hours at 21 degrees C under fluorescent light (Outman & Monolakis, 1991a)

 
3.5.5.1.A.12   Famotidine 

a)  Compatible 
1)  Famotidine 0.267 mg/mL with haloperidol 5 or 0.5 mg/mL visually compatible in Dextrose 
5% in water for 24 hours at 21 degrees C under fluorescent light (Outman & Monolakis, 
1991g) 

 
3.5.5.1.A.13   Filgrastim 

a)  Compatible 
1)  Filgrastim 30 mcg/mL in Dextrose 5% in water with haloperidol 0.2 mg/mL in Dextrose 5%
in water, compatible for up to 4 hours at 22 degrees C (Trissel & Martinez, 1994) 

 
3.5.5.1.A.14   Fluconazole 

a)  Incompatible 
1)  Fluconazole 2 milligrams/milliliter (mg/mL) with haloperidol 5 mg/mL, visually incompatible, 
delayed precipitation reported (Lor et al, 1991) 

 
3.5.5.1.A.15   Fludarabine 

a)  Compatible 
1)  Fludarabine 1 mg/mL with haloperidol 0.2 mg/mL, both in Dextrose 5% in water, visually
compatible for a 4-hour study period at room temperature under fluorescent light (Trissel et al, 
1991a) 
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3.5.5.1.A.16   Fluphenazine 
a)  Incompatible 

1)  Fluphenazine in a 1:1 mixture with haloperidol, immediate precipitate formation reported
with 65% haloperidol decomposition in 4 hours at room temperature; drug concentrations not 
specified (Pers Comm, 1990) 

 
3.5.5.1.A.17   Foscarnet 

a)  Incompatible 
1)  Foscarnet 24 mg/mL with haloperidol 5 mg/mL, delayed formation of a fine white 
precipitated reported (Lor & Takagi, 1990) 

 
3.5.5.1.A.18   Heparin Sodium 

a)  Incompatible 
1)  Heparin sodium 100 or 200 U/mL in a Dextrose 5% in water or Sodium chloride 0.9% 
infusion running at 1000 U/hr, with haloperidol 5 mg/1 mL injected over 1 minute, formation of 
a white precipitate reported immediately; the authors recommend that heparin infusions be 
stopped and the line flushed with Dextrose 5% in water or Sodium chloride 0.9% before and 
after the injection of haloperidol and that a similar flushing procedure be followed for 
administration of haloperidol through a heparin lock (Solomon & Nasinnyk, 1982) 
2)  Heparin sodium 50 U/mL in a Sodium chloride 0.9% infusion running at 1 mL/min with 
haloperidol 5 mg/1 mL given over 3 minutes, formation of white turbidity reported (Trissel, 
1990) 
3)  Heparin sodium 2500 U/1 mL with haloperidol 5 mg/1 mL, turbidity or precipitate formation 
reported within 5 minutes in syringe (Trissel, 1990) 

 
3.5.5.1.A.19   Imipramine 

a)  Conflicting Data 
1)  Incompatible 

a)  Haloperidol in a 1:1 or 1:2 mixture with imipramine, compatibility is questionable 
because the mixture exhibited no visual changes in 1 hour, was slightly cloudy and 
viscous in 2 hours, was clear and very viscous in 4 hours at room temperature, but no 
haloperidol decomposition was observed in a 4 hour study period; drug concentrations 
not specified (Pers Comm, 1990) 

2)  Compatible 
a)  Haloperidol in a 1:1 or 1:2 mixture with imipramine, compatibility is questionable 
because the mixture exhibited no visual changes in 1 hour, was slightly cloudy and 
viscous in 2 hours, was clear and very viscous in 4 hours at room temperature, but no 
haloperidol decomposition was observed in a 4 hour study period; drug concentrations 
not specified (Pers Comm, 1990) 

 
3.5.5.1.A.20   Lidocaine 

a)  Compatible 
1)  Haloperidol 5 or 0.5 mg/mL with lidocaine 4 mg/mL visually compatible in Dextrose 5% in
water for 24 hours at 21 degrees C under fluorescent light (Outman & Monolakis, 1991f) 

 
3.5.5.1.A.21   Lorazepam 

a)  Compatible 
1)  Haloperidol 5 mg/1 mL with lorazepam 2 or 4 mg/1 mL, physically compatible for 4 hours 
in syringe; temperature not specified (Prod Info Ativan(R) Injection compatibility charts, 1988)
2)  Haloperidol in a 1:1 mixture with lorazepam, physically compatible for 16 hours at room 
temperature; drug concentrations not specified (Pers Comm, 1990) 

 
3.5.5.1.A.22   Mesoridazine 

a)  Incompatible 
1)  Haloperidol in a 1:1 mixture with mesoridazine, immediate precipitate formation reported;
drug concentrations not specified (Pers Comm, 1990) 

 
3.5.5.1.A.23   Nitroglycerin 

a)  Compatible 
1)  Haloperidol 5 or 0.5 mg/mL with nitroglycerin 0.4 mg/mL visually compatible in Dextrose 
5% in water for 24 hours at 21 degrees C under fluorescent light (Outman & Monolakis, 
1991h) 

 
3.5.5.1.A.24   Nitroprusside 

a)  Conflicting Data 
1)  Incompatible 

a)  Haloperidol 5 mg/mL with nitroprusside 0.2 mg/mL, immediate formation of cloudy 
solution reported in Dextrose 5% in water; however, nitroprusside 0.2 mg/mL has been 
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reported to be compatible with haloperidol 0.5 mg/mL in Dextrose 5% (Outman & 
Monolakis, 1991i) 

2)  Compatible 
a)  Haloperidol 0.5 mg/mL with nitroprusside 0.2 mg/mL visually compatible in Dextrose 
5% in water for 24 hours at 21 degrees C under fluorescent light; however, nitroprusside 
0.2 mg/mL has been reported to be incompatible with haloperidol 5 mg/mL in Dextrose 
5% (Outman & Monolakis, 1991) 

 
3.5.5.1.A.25   Norepinephrine 

a)  Compatible 
1)  Haloperidol 5 or 0.5 mg/mL with norepinephrine 0.032 mg/mL visually compatible in 
Dextrose 5% in water for 24 hours at 21 degrees C under fluorescent light (Outman & 
Monolakis, 1991j) 

 
3.5.5.1.A.26   Ondansetron 

a)  Compatible 
1)  Haloperidol 0.2 mg/mL in Dextrose 5% in water with ondansetron 1 mg/mL in Sodium 
chloride 0.9% was physically compatible for 4 hours at 22 degrees C under ambient lighting 
(Trissel et al, 1991b; Prod Info Zofran(R), 1999) 

 
3.5.5.1.A.27   Paclitaxel 

a)  Compatible 
1)  Haloperidol 0.2 mg/mL in Dextrose 5% injection with paclitaxel 1.2 mg/mL in Dextrose 5%
injection in glass container, no visual or turbidimetric evidence of incompatibility in simulated 
Y-site injection for a 4-hour study period, admixture stored at room temperature under 
fluorescent light (Trissel & Bready, 1992). However, this admixture was not tested for 
chemical stability. 

 
3.5.5.1.A.28   Phenylephrine 

a)  Compatible 
1)  Haloperidol 5 or 0.5 mg/mL with phenylephrine 0.02 mg/mL visually compatible in 
Dextrose 5% in water for 24 hours at 21 degrees C under fluorescent light (Outman & 
Monolakis, 1991d) 

 
3.5.5.1.A.29   Prochlorperazine 

a)  Incompatible 
1)  Haloperidol in a 1:1 or 1:2 mixture with prochlorperazine, immediate formation of cloudy
solution reported with precipitate formation reported in 1 to 2 hours at room temperature; drug 
concentrations not specified (Pers Comm, 1990) 

 
3.5.5.1.A.30   Sargramostim 

a)  Incompatible 
1)  Haloperidol lactate 0.2 mg/mL with sargramostim 10 mcg/mL, both in sodium chloride 
0.9%, formation of small particles reported in 1 of 2 samples within 4 hours at 22 degrees C 
under fluorescent light (Trissel et al, 1992) 

 
3.5.5.1.A.31   Tacrolimus 

a)  Compatible 
1)  Haloperidol 2.5 mg/mL in 5% Dextrose injection with tacrolimus 1 mg/mL in 0.9% Sodium
chloride injection, visually compatible for 24 hours at room temperature under fluorescent light 
(Min et al, 1992) 

 
3.5.5.1.A.32   Theophylline 

a)  Compatible 
1)  Haloperidol 5 or 0.5 mg/mL with theophylline, premixed 1.6 mg/mL visually compatible in
Dextrose 5% in water for 24 hours at 21 degrees C under fluorescent light (Outman & 
Monolakis, 1991c) 

 
3.5.5.1.A.33   Trifluoperazine 

a)  Incompatible 
1)  Haloperidol in a 1:1 mixture with trifluoperazine, immediate formation of a cloudy solution
reported; drug concentrations not specified (Pers Comm, 1990) 

 
3.5.5.1.B   Haloperidol Lactate 

Allopurinol Sodium 
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Amifostine 

Aztreonam 

Cyclizine Lactate 

Fenoldopam Mesylate 

Gallium Nitrate 

Granisetron Hydrochloride 

Piperacillin Sodium/Tazobactam 

Propofol 

Vinorelbine 

 
3.5.5.1.B.1   Allopurinol Sodium 

a)  Incompatible 
1)  Haloperidol lactate is physically incompatible in solution with allopurinol sodium for 
injection; conditions not specified; do not mix with or administer through the same intravenous 
port (Prod Info Aloprim(TM), 1999). 
2)  Allopurinol sodium 3 mg/mL in Sodium chloride 0.9% injection with haloperidol lactate 0.2 
mg/mL in Sodium chloride 0.9% injection, heavy turbidity formed immediately and developed
into crystalline particles within 1 hour (Trissel & Martinez, 1994a) 

 
3.5.5.1.B.2   Amifostine 

a)  Compatible 
1)  Amifostine 10 mg/mL in Dextrose 5% in water with haloperidol lactate 0.2 mg/mL in 5% 
Dextrose injection, compatible during simulated Y-site administration (Trissel & Martinez, 
1995a) 

 
3.5.5.1.B.3   Aztreonam 

a)  Compatible 
1)  Aztreonam 40 mg/mL in 5% Dextrose in water with haloperidol lactate 0.2 mg/mL in 
Dextrose 5% in water, compatible for up to 4 hours at 23 degrees C (Trissel & Martinez, 
1995) 

 
3.5.5.1.B.4   Cyclizine Lactate 

a)  Incompatible 
1)  Cyclizine lactate 50 mg/mL (3 mL) with haloperidol lactate 5 mg/mL (0.3 mL) in 0.9% 
Sodium chloride injection (17 mL), crystals were seen within 24 hours when mixed in syringe 
driver; however, no crystals were noted when water for injection or Dextrose 5% injection 
were used and stored at 25 degrees C for 24 hours (Fawcett et al, 1994). 

 
3.5.5.1.B.5   Fenoldopam Mesylate 

a)  Compatible 
1)  Fenoldopam mesylate 80 mcg/mL in Sodium chloride 0.9% injection with haloperidol 
lactate 0.2 mg/mL in Sodium chloride 0.9% injection, visually and physically compatible for up 
to 4 hours at 23 degrees C in a clear glass tube under constant fluorescent light during 
simulated Y- site administration (Trissel et al, 2003). 

 
3.5.5.1.B.6   Gallium Nitrate 

a)  Incompatible 
1)  Gallium nitrate (Ganite(R)) 1 mg/mL in Sodium chloride 0.9% admixed from a plastic 
syringe in a 1:1 ratio simulating Y-site administration with haloperidol lactate (undiluted) 5 
mg/mL, immediate white haze that adhered to test tube after centrifugation, leaving a clear 
liquid at 15 minutes which remained clear for 24-hour study period, stored at room 
temperature under fluorescent light in a glass container; chemical stability not tested (Lober &
Dollard, 1993) 

 
3.5.5.1.B.7   Granisetron Hydrochloride 
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a)  Compatible 
1)  Granisetron hydrochloride diluted with 5% dextrose injection to a concentration of 50 
mcg/mL is compatible with haloperidol lactate at a concentration of 0.2 mg/mL (D5W) during 
simulated Y-site injection. Compatibility was measured using visual examinations in 
fluorescent light and in high-intensity monodirectional light. Turbidity, particle size and particle 
counts were completed for certain solutions. The mixtures were assessed at 1 and 4 hours 
(Trissel, 1997). 

 
3.5.5.1.B.8   Piperacillin Sodium/Tazobactam 

a)  Incompatible 
1)  Piperacillin sodium 40 mg/mL plus tazobactam 5 mg/mL in Dextrose 5% in water with 
haloperidol lactate 0.2 mg/mL in Dextrose 5% in water, white turbidity and numerous white 
particles formed immediately (Trissel & Martinez, 1994b) 

 
3.5.5.1.B.9   Propofol 

a)  Compatible 
1)  Propofol 1% injectable emulsion and haloperidol lactate 0.2 milligrams/milliliter in a 1:1 
volume mixture (simulated Y-site administration) are visually compatible in polycarbonate test 
tubes at 15 minutes and 1 hour at approximately 23 degrees Celsius as determined by 
visualization with fluorescent light and a high-intensity, mono-directional light source (Tyndall 
beam) (Trissel et al, 1997). 

 
3.5.5.1.B.10   Vinorelbine 

a)  Compatible 
1)  Haloperidol lactate 0.2 mg/mL in Sodium chloride 0.9% with vinorelbine 1 mg/mL in 
Sodium chloride 0.9%, compatible for up to 4 hours at 22 degrees C (Trissel & Martinez, 
1994c) 

 
3.5.5.2   Solutions 

Haloperidol 

Haloperidol Lactate 

 
3.5.5.2.A   Haloperidol 

Dextrose 5% in water 

Total Parenteral Nutrition 

 
3.5.5.2.A.1   Dextrose 5% in water 

a)  Compatible 
1)  Dextrose 5% in water with haloperidol 100 mg/L stable for 38 days at 24 degrees C in an
amber glass bottle or a plastic container (Das Gupta & Stewart, 1982) 

 
3.5.5.2.A.2   Total Parenteral Nutrition 

a)  Compatible 
1)  Haloperidol 0.2 mg/mL in Dextrose 5% in water added to total parenteral nutrition solution
compatible in simulated Y-site administration for 4 hours at 23 degrees C; specific 
composition of total parenteral nutrition solution listed below (Trissel et al, 1997a): 

 

Amino acids 10% (Aminosyn(R) II) 3.5%

Dextrose 5%

Sterile water for injection 516.8 mL

Potassium phosphates 3.5 mM

Sodium chloride 25 mEq

Potassium chloride 35 mEq

Magnesium sulfate 8 mEq

Multivitamins 10 mL

Trace elements 1 mL

Calcium gluconate 9.3 mEq
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2)  Haloperidol 0.2 mg/mL in Dextrose 5% in water added to total parenteral nutrition solution 
compatible in simulated Y-site administration for 4 hours at 23 degrees C; specific 
composition of total parenteral nutrition solution listed below (Trissel et al, 1997a): 

 
3)  Haloperidol 0.2 mg/mL in Dextrose 5% in water added to total parenteral nutrition solution 
compatible in simulated Y-site administration for 4 hours at 23 degrees C; specific 
composition of total parenteral nutrition solution listed below (Trissel et al, 1997a): 

 
4)  Haloperidol 0.2 mg/mL in Dextrose 5% in water added to total parenteral nutrition solution 
compatible in simulated Y-site administration for 4 hours at 23 degrees C; specific 
composition of total parenteral nutrition solution listed below (Trissel et al, 1997a): 

 
 
3.5.5.2.B   Haloperidol Lactate 

Dextrose 5% and Sodium chloride 0.225% 

Dextrose 5% in water 

lactated Ringer's injection 

Lactated Ringer's injection 

Sodium chloride 0.45% 

Sodium chloride 0.9% 

 
3.5.5.2.B.1   Dextrose 5% and Sodium chloride 0.225% 

a)  Conflicting Data 
1)  Incompatible 

Amino acids 10% (FreAmine(R) III) 3.5%

Dextrose 5%

Sterile water for injection 516.75 mL

Sodium chloride 37.5 mEq

Potassium chloride 40 mEq

Magnesium sulfate 8 mEq

Multivitamins 10 mL

Trace elements 1 mL

Calcium gluconate 5 mEq

Amino acids 10% (Aminosyn(R) II) 4.25%

Dextrose 25%

Sterile water for injection 161 mL

Potassium phosphates 15 mM

Sodium chloride 25 mEq

Potassium chloride 18 mEq

Magnesium sulfate 8 mEq

Multivitamins 10 mL

Trace elements 1 mL

Calcium gluconate 9.15 mEq

Amino acids 10% (FreAmine(R) III) 4.25%

Dextrose 25%

Sterile water for injection 158.6 mL

Potassium phosphates 5.75 mM

Sodium chloride 40 mEq

Potassium chloride 25 mEq

Magnesium sulfate 8 mEq

Multivitamins 10 mL

Trace elements 1 mL

Calcium gluconate 7.5 mEq
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a)  Haloperidol 3 mg/mL (as the lactate salt) in 10 mL of Dextrose 5% and Sodium 
chloride 0.225%, precipitated by 0.5 hour (Fraser & Riker, 1994a) 
b)  Haloperidol 2 mg/mL (as the lactate salt) in 10 mL of Dextrose 5% and Sodium 
chloride 0.225%, precipitated by 1 hour (Fraser & Riker, 1994a) 

2)  Compatible 
a)  Haloperidol 0.1, 0.5, 0.75, 1 mg/mL (as the lactate salt) in 10 mL of Dextrose 5% and
Sodium chloride 0.225%, visually compatible for up to 7 days at 21 degrees C (Fraser & 
Riker, 1994) 

 
3.5.5.2.B.2   Dextrose 5% in water 

a)  Compatible 
1)  Haloperidol 0.1, 0.5, 0.75, 1, 2, 3 mg/mL (as the lactate salt) in 10 mL of Dextrose 5% in
water, visually compatible for up to 7 days at 21 degrees C (Fraser & Riker, 1994) 

 
3.5.5.2.B.3   lactated Ringer's injection 

a)  Incompatible 
1)  Haloperidol 3 mg/mL (as the lactate salt) in 10 mL of lactated Ringer's injection, 
precipitated immediately (Fraser & Riker, 1994c) 
2)  Haloperidol 2 mg/mL (as the lactate salt) in 10 mL of lactated Ringer's injection, 
precipitated by 0.25 hour (Fraser & Riker, 1994c) 

 
3.5.5.2.B.4   Lactated Ringer's injection 

a)  Compatible 
1)  Haloperidol 0.1, 0.5, 0.75, 1 mg/mL (as the lactate salt) of 10 mL of lactated Ringer's 
injection, visually compatible for up to 7 days at 21 degrees C (Fraser & Riker, 1994b). 

 
3.5.5.2.B.5   Sodium chloride 0.45% 

a)  Conflicting Data 
1)  Incompatible 

a)  Haloperidol 3 mg/mL (as the lactate salt) in 10 mL Sodium chloride 0.45%, 
precipitated immediately, and haloperidol 2 mg/mL, precipitated by 0.25 hour (Fraser & 
Riker, 1994e) 

2)  Compatible 
a)  Haloperidol 0.1, 0.5, 0.75, 1 mg/mL (as the lactate salt) in 10 mL of Sodium chloride
0.45%, visually compatible for up to 7 days at 21 degrees C (Fraser & Riker, 1994d) 

 
3.5.5.2.B.6   Sodium chloride 0.9% 

a)  Conflicting Data 
1)  Incompatible 

a)  Haloperidol 1,2,3 mg/mL (as the lactate salt) in 10mL of Sodium chloride 0.9% 
precipitated immediately, and the precipitate became more dense over time (Fraser & 
Riker, 1994e) 
b)  Haloperidol 10,20, or 30 mg/mL with sodium chloride 0.9%, slight precipitate 
formation reported with the precipitate increasing with time in the larger concentrations; 
however, sodium chloride 0.9% has been reported to be compatible with haloperidol 1 or 
5 mg/mL (Outman & Monolakis, 1991l). 

2)  Compatible 
a)  Haloperidol 0.1, 0.5, 0.75 mg/mL (as the lactate salt) in 10 mL of Sodium chloride 
0.9%, visually compatible for up to 7 days at 21 degrees C (Fraser & Riker, 1994d) 
b)  Haloperidol 1 or 5 mg/10mL with sodium chloride 0.9%, visually compatible for an 8
hour study period at 21 degrees C under fluorescent light; however, sodium chloride 
0.9% has been reported to be incompatible with haloperidol 10, 20 or 30 mg/10 mL 
(Outman & Monolakis, 1991k) 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 
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Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Haloperidol 
1)  Therapeutic 

a)  Physical Findings 
1)  Decrease in severity or elimination of target psychotic symptoms: 

a)  Positive psychotic symptoms (delusions, auditory hallucinations, racing thoughts) 
b)  Negative psychotic symptoms (anhedonia, apathy, amotivation, ambivalence). 

2)  Improvement in socialization, grooming, and attention to activities of daily living. 
2)  Toxic 

a)  Laboratory Parameters 
1)  Complete blood counts (every 6 months) 
2)  Electrocardiogram at baseline and periodically while on therapy, especially if administered 
intravenously (US Food and Drug Administration, 2007; Pacher & Kecskemeti, 2004). 

a)  Torsades de Pointes and QT prolongation, including sudden death, have been reported 
especially when haloperidol is administered intravenously or at doses higher than recommended 
(US Food and Drug Administration, 2007; Pacher & Kecskemeti, 2004) 

3)  Hepatic function tests (every 6 months) 
b)  Physical Findings 

1)  Abnormal involuntary movement scale (AIMS) examination or similar test for tardive dyskinesia 
every 6 months. 
2)  Assessment for extrapyramidal symptoms (EPS) during dose adjustment and every 3 months. 

B)  Haloperidol Lactate 
1)  Therapeutic 

a)  Physical Findings 
1)  Control of agitation is indicative of clinical response. 

2)  Toxic 
a)  Physical Findings 

1)  Allergic reactions should be monitored, especially in patients with known allergies, or a history of 
drug-induced allergic reactions. 
2)  Bronchopneumonia with symptoms including lethargy, decreased thirst, and reduced pulmonary 
ventilation should be monitored, especially in the elderly. 
3)  Electrocardiogram at baseline and periodically while on therapy to monitor for arrhythmias 
(including Torsades de Pointes) and QT prolongation, especially when haloperidol is administered 
intravenously (route not approved) or at doses higher than recommended (Prod Info HALDOL(R) 
immediate release IM injection, 2008; US Food and Drug Administration, 2007; Pacher & Kecskemeti,
2004). 
4)  Hypotension and/or anginal pain should be monitored in patients with comorbid cardiovascular 
disorders. 
5)  Involuntary dyskinetic movements (including tardive dyskinesia), which are potentially irreversible 
should be monitored, especially in elderly women or patients receiving longer durations of treatment.
6)  Neuroleptic malignant syndrome (NMS) should be monitored and includes symptoms of 
hyperpyrexia, muscle rigidity, altered mental status, irregular pulse or blood pressure, tachycardia, 
diaphoresis and cardiac dysrhythmias. If confirmed, haloperidol therapy may need to be discontinued 
and medical management instituted. Following recovery from NMS, if therapy is to be reinstituted, 
careful monitoring is recommended to prevent recurrences (Prod Info HALDOL(R) immediate release 
IM injection, 2008). 
7)  Seizure monitoring is recommended especially in patients with a history of seizures or EEG 
abnormalities. 

 
 4.2   Patient Instructions 

A)  Haloperidol (By mouth) 
Haloperidol 
 
Treats symptoms of mental and emotional disorders. Helps patients with Tourette's syndrome and children with 
severe behavior problems, including hyperactivity. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to haloperidol, or if you have Parkinson's 
disease. This medicine should not be given to patients with severe brain disease. 
 
How to Use This Medicine: 
Tablet 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be 
changed several times in order to find out what works best for you. Do not use more medicine or use it 
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more often than your doctor tells you to. 
 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next
dose, wait until then to use the medicine and skip the missed dose. Do not use extra medicine to make up 
for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light. 
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine 
after you have finished your treatment. You will also need to throw away old medicine after the expiration 
date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, 
and herbal products. 

You must be careful if you are also using other medicine that might cause similar side effects as 
haloperidol. This includes medicine that might cause low blood pressure, overheating, or liver problems. 
Make sure your doctor knows about all other medicines you are using. 
Tell you doctor if you are also using lithium, phenindione, medicine for seizures, or medicine to treat 
Parkinson's disease. 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and 
allergy medicine, narcotic pain relievers, and sedatives. 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you have liver disease, kidney 
disease, heart or blood vessel disease, blood pressure problems, overactive thyroid, or history of seizures 
or breast cancer. 
Tell your doctor about any other medicine you have used to treat a mental disorder, especially if the 
medicine caused problems. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that 
could be dangerous if you are not alert. 
You might get overheated more easily while using this medicine. Be aware of this if you are exercising or 
the weather is hot. Drinking water might help. If you get too hot and feel dizzy, weak, tired, confused, or 
sick to your stomach, you need to cool down. 
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease 
your dose before stopping it completely. 
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to 
keep all appointments. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, 
chest tightness, trouble breathing. 
Change in how much or how often you urinate. 
Changes in vision. 
Fast or pounding heartbeat. 
Fever or chills. 
Jerky muscle movement you cannot control (often in your face, tongue, or jaw). 
Headache, confusion, lightheadedness, or fainting. 
Painful, prolonged erection of your penis. 
Problems with balance or walking. 
Seeing or hearing things which are not there. 
Seizures or tremors. 
Severe muscle stiffness. 
Troubled breathing. 
Unusual bleeding, bruising, or weakness. 
Yellowing of skin and eyes. 

 
If you notice these less serious side effects, talk with your doctor: 

Breast pain or swelling. 
Change in menstrual periods. 
Decreased thirst or dry mouth. 
Loss of appetite. 
Nausea, vomiting, diarrhea, or constipation. 
Skin rash. 
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Trouble sleeping, restlessness. 
 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

B)  Haloperidol (Injection) 
Haloperidol 
 
Treats mental illness (such as schizophrenia), behavior problems, agitation, and symptoms of Tourette's 
syndrome. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to haloperidol, or if you have Parkinson's 
disease. This medicine should not be given to patients with severe brain disease. 
 
How to Use This Medicine: 
Injectable 

Your doctor will prescribe your exact dose and tell you how often it should be given. This medicine is given 
as a shot into one of your muscles. 
A nurse or other trained health professional will give you this medicine. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, 
and herbal products. 

Make sure your doctor knows if you are also using lithium (Eskalith®, Lithane®, Lithobid®), rifampin 
(Rimactane®, Rifadin®), a blood thinner (such as phenindione), or medicine for Parkinson's disease (such 
as carbidopa, levodopa, Sinemet®). 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and 
allergy medicine, narcotic pain relievers, and sedatives. 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you have liver disease, kidney 
disease, lung disease, glaucoma, an overactive thyroid, or a history of seizures or neuroleptic malignant 
syndrome (NMS). Your doctor needs to know if you have any kind of heart or blood vessel problems, 
including blood pressure problems, heart rhythm problems, or mineral imbalance. 
Older adults may be more sensitive to the side effects of this medicine, including heart failure or 
pneumonia. This medicine is not used to treat behavioral problems in older adults with dementia. 
Tardive dyskinesia (a movement disorder) may occur and may not go away after you stop using the 
medicine. Check with your doctor right away if you or your child have any of the following symptoms while 
taking this medicine: lip smacking or puckering, puffing of the cheeks, rapid or worm-like movements of the 
tongue, uncontrolled chewing movements, or uncontrolled movements of the arms and legs. 
This medicine may make you more sensitive to sunlight and heat. Avoid sunlamps, hot tubs, tanning beds, 
and saunas. Take care not to get overheated during exercise or outdoor activity. Use a sunscreen when 
outdoors. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that 
could be dangerous if you are not alert. You may also feel lightheaded when getting up suddenly from a 
lying or sitting position, so stand up slowly. 
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease 
your dose before stopping it completely. 
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to 
keep all appointments. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, 
chest tightness, trouble breathing. 
Change in how much or how often you urinate. 
Chills, cough, sore throat, and body aches. 
Fast, slow, or irregular heartbeat. 
Feeling very thirsty or hungry. 
Fever, sweating, confusion, uneven heartbeat, or muscle stiffness. 
Jerky muscle movement you cannot control (often in your face, tongue, or jaw). 
Lightheadedness or fainting. 
Painful, prolonged erection of your penis. 
Problems with vision, speech, or walking. 
Seeing or hearing things which are not there. 
Seizures or tremors. 
Trouble breathing or swallowing. 
Twitching or muscle movements you cannot control. 
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Unexplained fever or muscle stiffness. 
Unusual facial expressions. 
Unusual bleeding, bruising, or weakness. 
Yellowing of your skin or the whites of your eyes. 

 
If you notice these less serious side effects, talk with your doctor: 

Breast pain or swelling. 
Drowsiness, depression, or headache. 
Dry mouth. 
Hair loss. 
Irregular menstrual periods. 
Loss of appetite. 
Nausea, vomiting, constipation, or stomach upset. 
Skin rash. 
Trouble having sex. 
Trouble sleeping, restlessness. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

C)  Haloperidol Decanoate (Injection) 
Haloperidol Decanoate 
 
Treats mental disorders such as schizophrenia. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to haloperidol decanoate, or if you have 
Parkinson's disease. This medicine should not be given to patients with severe brain disease. 
 
How to Use This Medicine: 
Injectable 

Your doctor will prescribe your exact dose and tell you how often it should be given. This medicine is given 
as a shot into one of your muscles. 
A nurse or other trained health professional will give you this medicine. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, 
and herbal products. 

Make sure your doctor knows if you are also using lithium (Eskalith®, Lithane®, Lithobid®), rifampin 
(Rimactane®, Rifadin®), a blood thinner (such as phenindione), or medicine for Parkinson's disease (such 
as carbidopa, levodopa, Sinemet®). 
Do not drink alcohol while you are using this medicine. 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and 
allergy medicine, narcotic pain relievers, and sedatives. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you have liver disease, kidney 
disease, lung disease, glaucoma, an overactive thyroid, or a history of seizures or neuroleptic malignant 
syndrome (NMS). Your doctor needs to know if you have any kind of heart or blood vessel problems, 
including blood pressure problems, heart rhythm problems, or mineral imbalance. 
Older adults may be more sensitive to the side effects of this medicine, including heart failure or 
pneumonia. This medicine is not used to treat behavioral problems in older adults with dementia. 
Tardive dyskinesia (a movement disorder) may occur and may not go away after you stop using the 
medicine. Check with your doctor right away if you or your child have any of the following symptoms while 
taking this medicine: lip smacking or puckering, puffing of the cheeks, rapid or worm-like movements of the 
tongue, uncontrolled chewing movements, or uncontrolled movements of the arms and legs. 
This medicine may make you more sensitive to sunlight and heat. Avoid sunlamps, hot tubs, tanning beds, 
and saunas. Take care not to get overheated during exercise or outdoor activity. Use a sunscreen when 
outdoors. 
This medicine may make you drowsy or dizzy. Avoid driving, using machines, or doing anything else that 
could be dangerous if you are not alert. You may also feel lightheaded when getting up suddenly from a 
lying or sitting position, so stand up slowly. 
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease 
your dose before stopping it completely. 
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to 
keep all appointments. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, 
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chest tightness, trouble breathing. 
Blood in your urine. 
Chills, sore throat, and body aches. 
Decreased thirst. 
Fast or uneven heartbeat. 
Feeling very thirsty or hungry. 
Fever, sweating, confusion, or muscle stiffness. 
Lightheadedness or fainting. 
Problems with vision, speech, balance, or walking. 
Seeing or hearing things which are not there. 
Seizures (convulsions). 
Tremors or movements that you cannot control in the tongue, face, neck, jaw, or eyes 
Trouble breathing or swallowing. 
Unusual bleeding, bruising, or weakness. 
Unusual facial expressions. 
Yellowing of your skin or the whites of your eyes. 

 
If you notice these less serious side effects, talk with your doctor: 

Anxiety, drowsiness, or depression. 
Decrease in how much or how often you urinate. 
Dry mouth, cough, or headache. 
Hair loss. 
Loss of appetite. 
Nausea, vomiting, diarrhea, or stomach upset. 
Pain in the breast, irregular menstrual periods. 
Skin rash, sunburn, or pain at the injection site. 
Trouble having sex, or increased development of breasts (in men). 
Trouble sleeping, restlessness. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Current users of atypical antipsychotic drugs and typical antipsychotic drugs (including haloperidol) had a similar 
dose-dependent risk of sudden cardiac death, according to a retrospective cohort of 93,300 adult users of 
antipsychotic drugs and 186,600 matched controls. The study included patients age 30 to 74 years (mean 45.7 +/
11.8 years) with similar cardiovascular risk at baseline who had at least one filled prescription and had 1 outpatient
visit in each of the 2 preceding years. Sudden cardiac death was defined as occurring in the community and 
excluded deaths of patients admitted to the hospital, non-sudden deaths, deaths due to extrinsic causes, or causes
not related to ventricular tachyarrhythmia. Current use was defined as the interval between the time the prescription 
was filled and the end of the day's supply. Low and high doses was defined as comparable to less than 100 
milligrams (mg) of chlorpromazine, and doses comparable to chlorpromazine 300 mg or greater, respectively. The 
adjusted rate of sudden cardiac death (incidence-rate ratio) in current users of atypical antipsychotic drugs in 79,589 
person-years was 2.26 (95% CI, 1.88 to 2.72, p less than 0.001) which was similar to the risk in current users of 
typical antipsychotic drugs in 86,735 person-years which was 1.99 (95% CI, 1.68 to 2.34, p less than 0.001). The 
risk of sudden cardiac death in current haloperidol users in 21,728 person-years was 1.61 (95% CI, 1.16 to 2.24, 
p=0.005). The risk of sudden cardiac death significantly increased with increasing dose in both the typical and 
atypical antipsychotic drug groups. In typical antipsychotic use, the incidence rate ratio increased from 1.31 (95% CI, 
0.97 to 1.77) in low-dose use to 2.42 (95% CI, 1.91 to 3.06) in high-dose use. To limit the effects of confounding of 
the study results, there was a secondary analysis performed in a cohort of patients matched by propensity score, 
which resulted in a similar risk of sudden death as the primary cohort analysis (Ray et al, 2009). In an editorial in 
The New England Journal of Medicine, it has been suggested that antipsychotic drugs continue to be used in 
patients with clear evidence of benefit, but in vulnerable populations with cardiac risk profiles (eg, elderly patients), 
there should be an age-dependent justification required prior to administration. It has also been suggested (although 
not formally tested) that ECGs be performed before and shortly after initiation of antipsychotic therapy to screen for 
existing or emergent QT interval prolongation (Schneeweiss & Avorn, 2009). 
B)  Haloperidol is a butyrophenone-derivative antipsychotic agent with a very low incidence of sedative, 
anticholinergic, and cardiovascular adverse effects; however, it may produce a very high incidence of extrapyramidal 
symptoms. The drug is useful in treating a variety of psychiatric disorders including schizophrenia and Tourette's 
syndrome. Haloperidol decanoate is a long-acting depot dosage form, which may be administered in up to 4-week 
intervals, which is a potential advantage in noncompliant patients. 
C)  Clinical evidence demonstrates that all the commonly marketed neuroleptic agents have therapeutic equivalence 
when adequate doses are utilized (Appleton et al, 1980). When a flexible dosage regimen is used to titrate the 
chosen agent to maximum effect, all neuroleptics will demonstrate statistical equivalence in a study population. 
However, one agent may be effective while another will not in any given individual patient. Pharmacokinetic and 
pharmacodynamic differences as well as possible multiple etiologies of the patient's schizophrenia may be reasons 
for the individual inequivalence (Young & Koda-Kimble, 1988). The patient's past medication history of neuroleptic 
agents should play an important role in drug selection. The patient's subjective response to neuroleptics should also 
be used in deciding on a specific agent. A reduction in symptoms or a pleasurable response following the first 
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neuroleptic dose will improve patient compliance better than if the patient has a bad experience after the first dose 
(May, 1978). The last factor in deciding which neuroleptic agent to use is its adverse effect profile. Almost all 
neuroleptic agents possess similar adverse effects; however, the overall incidence of a particular category of 
adverse effects varies between the agents. 
D)  The US Food and Drug Administration (FDA) issued an alert concerning reports of Torsades de Pointes and QT
prolongation, some with fatal outcomes associated with the use of haloperidol, haloperidol decanoate, and 
haloperidol lactate, especially when administered intravenously (not an approved route of administration) or in 
higher doses than recommended. At least 28 published case reports exist, and case-control studies have 
demonstrated a dose-response relationship between intravenous haloperidol use and the development of Torsades 
de Pointes. Two post-marketing analyses of the association of QT prolongation or Torsades de Pointes with oral or 
injectable haloperidol revealed 242 cases, with at least 8 fatalities involving intravenous administration. Risk factors 
for the development of QT prolongation or Torsades de Pointes include concomitant QT-prolonging conditions, such 
as electrolyte imbalance; underlying cardiac abnormalities; hypothyroidism; familial long QT syndromes; or 
concomitant use of drugs known to prolong the QT interval. However, some cases have occurred in patients with no
predisposing factors. The true incidence of QT prolongation or Torsades de Pointes cannot be determined at this 
time (US Food and Drug Administration, 2007). 
E)  Based upon a critical review of the literature, it is suggested that haloperidol decanoate provides no advantage 
and safety and is more expensive (Hemstrom et al, 1988). It is recommended that haloperidol decanoate be 
reserved for schizophrenic patients who have responded to oral haloperidol and who may significantly benefit from a 
long-acting preparation. Haloperidol and haloperidol decanoate are effective agents in the treatment of certain 
psychiatric disorders and should be included on hospital formularies where these types of patients are routinely 
treated. 
See Drug Consult reference: CHEMOTHERAPY AND RADIOTHERAPY TREATMENT GUIDELINES FOR NAUSEA
AND VOMITING 
See Drug Consult reference: FIRST- VS SECOND-GENERATION ANTIPSYCHOTIC AGENTS FOR 
SCHIZOPHRENIA 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Haloperidol is pharmacologically related to the piperazine phenothiazines (Ayd, 1978). Similar to other 
neuroleptics, haloperidol centrally blocks the action of dopamine by binding previously to DA-2 receptors, and to 
a lesser extent, DA-1 receptors. The potency of all antipsychotic drugs correlates well with their affinity for DA
receptors (AMA Department of Drugs, 1983; Snyder, 1981). 
2)  Haloperidol is relatively non-sedating but is more likely to produce extrapyramidal symptoms as compared to 
other antipsychotic agents; autonomic side effects are less than with other agents (AMA Department of Drugs,
1983). 
3)  Haloperidol 2 mg is approximately equivalent to 100 mg chlorpromazine, 2 mg fluphenazine, 10 mg loxapine,
and 4 mg thiothixine in antipsychotic potency (AMA Department of Drugs, 1983). The drug is used primarily in 
schizophrenia and acute psychosis. Other indications are schizoaffective disorders, paranoid syndrome, and 
Tourette's syndrome (AMA Department of Drugs, 1983). 

B)  REVIEW ARTICLES 
1)  A pharmacokinetics update of haloperidol has been reviewed (Kudo & Ishizaki, 1999). 
2)  The pharmacokinetics and therapeutic use of IM haloperidol decanoate in the treatment of psychosis have 
been reviewed (Beresford & Ward, 1987a). 
3)  A comprehensive review of haloperidol pharmacokinetics has been published and included all factors which 
have the potential of influencing the serum levels of haloperidol (Froemming et al, 1989a). 
4)  The use of haloperidol in the treatment of psychotic symptoms in the elderly has been reviewed, including 
pharmacokinetics, indications and principles for use, side effects, and advantages of haloperidol (Steinhart, 
1983). 
5)  Practice guidelines for the treatment of schizophrenia have been developed by the American Psychiatric 
Association (Anon, 1997). 

 
 4.5   Therapeutic Uses 

Haloperidol 

Haloperidol Decanoate 

Haloperidol Lactate 

 
4.5.A   Haloperidol 

Agitation 
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Alcohol withdrawal syndrome 

Anorexia nervosa 

Behavioral syndrome - Dementia 

Chemotherapy-induced nausea and vomiting; Treatment and Prophylaxis 

Delirium 

Dementia 

Flashbacks, LSD 

Gilles de la Tourette's syndrome 

Hiccoughs 

Hiccoughs, Intractable 

Hyperactive behavior, (Short-term treatment) after failure to respond to non-antipsychotic medication and 
psychotherapy 

Migraine 

Nausea and vomiting; Treatment and Prophylaxis 

Obsessive-compulsive disorder; Adjunct 

Ocular hypertension 

Opioid withdrawal 

Pain 

Postoperative nausea and vomiting; Prophylaxis 

Problematic behavior in children (Severe), With failure to respond non-antipsychotic medication or 
psychotherapy 

Psychotic disorder 

Rheumatoid arthritis 

Schizophrenia 

Severe major depression with psychotic features 

Sneezing 

 
4.5.A.1   Agitation 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
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b)  Summary: 
Effective treatment for agitated, critical care patients (Ziehm, 1991)  
Controlled studies are needed to identify the most effective and safe method of haloperidol 
administration 

c)  Adult: 
1)  HALOPERIDOL given intramuscularly (IM), intravenously (IV), or orally has been reported effective 
in the management of disruptive patients in the emergency room setting (Clinton et al, 1987). The 
average total doses of HALOPERIDOL administered were 8 mg, 6 mg, and 9 mg for the IM, IV, and 
oral routes, respectively. 

d)  Pediatric: 
1)  Haloperidol provided effective sedation for a 9-month-old girl during mechanical ventilation after a 
bone marrow transplant. Sedation with fentanyl 18 micrograms/kilogram (mcg/kg) per hour and 
midazolam 1 milligram (mg) per hour was not adequate. By day 33 of mechanical ventilation, she was
receiving fentanyl 30 mcg/kg/hour, methadone 1.4 mg/kg intravenously (IV) every 6 hours, and 
lorazepam 1.1 mg/kg IV every 4 hours. Eleven doses of pancuronium over 24 hours were needed to 
minimize movement. Intravenous haloperidol 0.06 mg/kg was administered, followed 6 hours later by a
maintenance regimen of 0.015 mg/kg IV every 6 hours. Twelve hours after the loading dose, the 
patient was reported to be calm, with no thrashing. She required 2 additional doses of haloperidol 
during the next 8 hours in response to intermittent agitation, and, during the 24 hours after the loading 
dose, a dose of pancuronium and 2 extra doses of fentanyl were administered. Two days after initiation 
of haloperidol, she needed no extra doses of fentanyl, lorazepam, or pancuronium. She was 
successfully extubated 3 days after starting haloperidol, after which haloperidol was discontinued and 
the other sedatives tapered. Similar, successful treatments with haloperidol were reported for 4 other 
pediatric cases (ages 11 months, 12 years, 14 years, and 16 years) (Harrison et al, 2002). 

 
4.5.A.2   Alcohol withdrawal syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

bolus doses of haloperidol and clonidine provided better patient outcome than continuous infusion 
doses 

c)  Adult: 
1)  Severity and duration of alcohol withdrawal syndrome (AWS) was significantly lower in patients 
receiving bolus rather than infusions of haloperidol and clonidine. In a prospective, randomized, study, 
adult patients with AWS who had trauma or gastrointestinal surgery, a history of alcohol abuse (greater 
than 60 grams per day), and a clinical withdrawal assessment for alcohol score (CIWA-Ar) greater than 
20 were randomized to the infusion-titrated group (ITG) or the bolus-titrated group (BTG). All patients 
received bolus doses of flunitrazepam (for agitation), haloperidol (for hallucinations), and clonidine (for 
autonomic signs) to achieve a CIMA- Ar score less than 20. An infusion of flunitrazepam infusion (25 to 
100 micrograms/kilogram/hour (mg/kg/hr)) was started to prevent convulsions. Patients were then 
randomized to the ITG (n=21) or the BTG (n=23), in which, haloperidol plus clonidine was administered 
as infusion or bolus doses to achieve a CIWA-Ar score of less than 10 and Ramsey Sedation Score 
(RSS) of 2 to 4. Doses were dependent on the initial need for the drug and ranged from 50 to 200 
mcg/kg/hr or bolus doses less than 20 milligrams (mg), 20 to 40 mg, or greater than 40 mg for 
haloperidol and 150 to 300 mcg/kg/hr or bolus doses less than 150 mcg, 150 to 300 mcg, or greater 
than 300 mcg for clonidine. Propofol 50 to 400 mg was given as a rescue medication. The primary 
outcome, severity and duration of AWS, favored the BTG. CIWA-Ar scores increased following ITG 
from approximately 21 to 29, p less than or equal to 0.01, but not in the BTG where scores remained 
approximately 23 (p less than or equal to 0.01 compared to ITG). The duration of AWS was 
significantly longer for patients in the ITG (median interquartile range: 4 to 10 days) than patients in the 
BTG (median interquartile range: 2 to 4 days), p less than or equal to 0.01. In addition, the days spent 
in the intensive care unit (ICU) were significantly longer for ITG patients (median interquartile range: 7 
to 25 days) than BTG patients (median interquartile range: 5 to 10 days), p less than or equal to 0.01. 
Pneumonia developed in 9 of 23 (39%) of BTG patients and 15 of 21 (71%) of ITG patients, p less than 
or equal to 0.01 (Spies et al, 2003). 

 
4.5.A.3   Anorexia nervosa 

See Drug Consult reference: ANOREXIA NERVOSA - DRUG THERAPY 
 
4.5.A.4   Behavioral syndrome - Dementia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
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Strength of Evidence: Adult, Category B 
See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 

b)  Summary: 
May be efficacious for treating behavioral problems associated with Alzheimer's disease  
Use may expose the patient to unnecessary adverse reactions 

c)  Adult: 
1)  HALOPERIDOL 1 to 5 milligrams orally each day was effective in improving psychotic and 
behavioral symptoms in patients with probable ALZHEIMER'S DISEASE during a single-blind pilot 
study (Devanand et al, 1989). However, severe adverse effects were observed during therapy, 
primarily extrapyramidal symptoms, and no patient could be maintained on the maximum dose of 5 
milligrams daily. The average daily dose at the end of the 8-week haloperidol phase (preceded and 
followed by 4-week placebo phases) was 2.44 milligrams daily. Cognitive function deteriorated during 
HALOPERIDOL therapy, with only partial recovery by the end of the subsequent 4-week placebo 
phase. This small study suggests that HALOPERIDOL is effective in treating psychosis and other 
behavioral disturbances in Alzheimer's patients, but that severe extrapyramidal adverse effects and 
adverse effects on cognitive function can compromise efficacy. However, in most cases, benefits of 
therapy appear to outweigh adverse effects (based upon opinions of physician and family members). 
Larger controlled studies are required to further evaluate neuroleptic therapy in Alzheimer's disease.

 
4.5.A.5   Chemotherapy-induced nausea and vomiting; Treatment and Prophylaxis 

See Drug Consult reference: CHEMOTHERAPY AND RADIOTHERAPY TREATMENT GUIDELINES FOR 
NAUSEA AND VOMITING 

 
4.5.A.6   Delirium 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in controlling patients with delirium and agitation 
c)  Adult: 

1)  Haloperidol, administered via continuous infusion, was effective in controlling delirium and agitation 
in a series of three critically ill intensive care unit patients. In all of the three patients, symptoms were 
previously not adequately controlled with high doses of benzodiazepines and narcotics and bolus 
injections of intravenous haloperidol. Control of delirium was rapidly attained following initiation of 
continuous intravenous haloperidol (4 to 24 mg/hour) which allowed other sedatives to be discontinued 
and facilitated weaning from the ventilator. Two of the patients had underlying psychiatric illness 
(Seneff & Mathews, 1995). 
2)  Eight critically ill, mechanically ventilated patients with severe agitation unresponsive to 
benzodiazepines, narcotics, and intermittent bolus haloperidol were eventually controlled with 
haloperidol by continuous intravenous infusion. Initial infusion rates ranged from 3 to 25 milligrams 
(mg)/hour (mean 9 mg/hour), with titration as high as 40 mg/hour for control (mean maintenance 
infusion 18 mg/hour). Control of agitation was demonstrated by a decline in the number of daily 
supplemental sedative doses (from 23 to 7) and by declines in the Sedation-Agitation Scale. Nursing 
time per patient decreased from 320 to 96 minutes, although one patient still required 2 nurses and 50 
adjunctive sedative doses daily (Riker et al, 1994a). 
3)  AIDS patients with organic mental disorders were treated for their delirium with high-dose 
intravenous haloperidol in combination with lorazepam (Fernandez et al, 1989). Although effective in 
treating symptoms of delirium, half of the 38 patients treated developed extrapyramidal symptoms. A 
subsequent study randomized hospitalized AIDS patients with delirium to either haloperidol, 
chlorpromazine, or lorazepam (Breitbart et al, 1996b). Both neuroleptic agents significantly improved 
symptoms of delirium with a low incidence of side effects. Lorazepam, however, was not effective, and 
the majority of patients treated with this agent developed treatment-limiting adverse effects. The mean 
dose of haloperidol used was 2.8 mg during the first 24 hours of treatment and 1.4 mg for the 
remainder of the protocol. 
4)  In a prospective study of 14 delirious, medically ill patients with severe agitation, it was shown that
those patients receiving intravenous (IV) HALOPERIDOL 4 milligrams/day plus at least 1 mg of 
benzodiazepine had fewer extrapyramidal symptoms than those patients receiving intravenous 
HALOPERIDOL 4 mg/day alone (Menza et al, 1988). DIAZEPAM, LORAZEPAM, OXAZEPAM, and 
ALPRAZOLAM were used with the dosage reported in milligram equivalents of DIAZEPAM. Doses 
were oral except four cases of IV LORAZEPAM. The approximate ratio of milligram of HALOPERIDOL 
to milligram equivalents of DIAZEPAM was 4:1. In the HALOPERIDOL plus benzodiazepine treated 
patients, only one patient suffered very mild parkinsonian-like extrapyramidal symptoms, and there 
were no cases of akathisia or dystonia. The authors concluded that IV HALOPERIDOL combined with 
benzodiazepines may be safely and effectively used to control severe agitation in delirious, medically ill 
patients in critical care areas. 
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5)  Intravenous HALOPERIDOL (100 to 480 milligrams/day) with LORAZEPAM (36 to 480 mg/day) 
successfully treated delirium in critically ill cancer patients. Mild to moderate levels of sedation were 
achieved in 24 of 25 patients within 90 minutes; most within 20 minutes. Seven patients died from 
underlying disease within 1 month of institution of therapy, and 18 patients recovered after correction 
of the underlying problem. The longest duration of therapy was 3 months. Only 1 of the 25 patients 
experienced side effects (a dystonic reaction) serious enough to discontinue therapy (Adams et al, 
1986). 

 
4.5.A.7   Dementia 

See Drug Consult reference: BEHAVIORAL AND PSYCHOLOGICAL SYMPTOMS OF DEMENTIA 
 
4.5.A.8   Flashbacks, LSD 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Useful in decreasing flashbacks associated with LSD 
c)  Adult: 

1)  Oral doses of 1 to 2 milligrams 3 times daily were effective in decreasing the frequency, intensity, 
and duration of flashbacks associated with LSD ingestion. In a series of 8 patients, 3 patients were 
noted to have an increase in the number of flashbacks when HALOPERIDOL was discontinued 
(Moskowitz, 1971). 

 
4.5.A.9   Gilles de la Tourette's syndrome 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (3 yr and older) 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the control of tics and vocal utterances of Tourette's disorder in adults and children 
age 3 years and older (Prod Info haloperidol oral tablets, 2008; Prod Info haloperidol oral solution, 
2008). 
In pediatric patients (n=22) haloperidol was not significantly more effective on the Tourette 
Syndrome Global Scale compared with placebo, and was associated with a significantly greater
incidence of extrapyramidal symptoms, while pimozide demonstrated effectiveness over placebo, 
according to a 24-week, randomized, crossover study (Sallee et al, 1997a). 
More effective than pimozide on the Gilles de la Tourette's syndrome severity scale and more 
effective than placebo on 4 of 6 measurement scales, according to a randomized, placebo-
controlled, double-blind parallel and crossover study (n=57) in adults and children (Shapiro et al,
1989a). 

. 
c)  Adult: 

1)  Haloperidol was more effective than pimozide on the Gilles de la Tourette's syndrome (TS) severity 
scale and was more effective than placebo on 4 of 6 measurement scales according to a randomized, 
placebo-controlled, double-blind, parallel-group and crossover study (n=57). Patients with DSM-III 
criteria for TS, aged 8 to 46 years (mean 21.1 +/- 11 years) were randomized to receive haloperidol 
(n=20), pimozide (n=18), or placebo (n=19) during the 6-week, parallel-phase study (period 1), 
followed by a 3-week single-blind placebo or drug-free period. The study included previously untreated
patients, and patients with inadequate prior response or history of adverse effects from haloperidol, 
clonidine, or other drugs. In the crossover phase (period 2), patients who received 6 weeks of active
treatment (haloperidol or pimozide) were crossed over to the alternate study drug while patients initially 
assigned to placebo during the parallel phase were randomized to either haloperidol or pimozide and 
then crossed-over to the alternate drug for an additional 6 weeks. Patients received once daily dosing 
titrated to clinical effect up to a maximum dose of pimozide 0.3 milligram/kilogram (mg/kg) or 20 mg, 
whichever was smaller, or haloperidol 10 mg. Haloperidol was more effective than pimozide on the 
physician-rated TS severity scale (p=0.011). Haloperidol was also more effective than placebo on 1) 
the physician-rated TS severity scale (p=0.01), 2) total vocal tics (p=0.019), 3) Clinical Global 
Impression Scale (CGI scale) of therapeutic effects (rated by physician p=0.009, rated by patient 
p=0.01), and 4) the CGI scale of adverse effects (rated by physician p=0.01, rated by patient p=0.016). 
There was not a significant difference in the incidence of QTc interval greater than 0.44 sec (pimozide 
n=9 vs haloperidol n=1). The results of the study may have been limited by the short duration of 
treatment (Shapiro et al, 1989a). 
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2)  Although haloperidol is the drug of choice in the treatment of Tourette's syndrome, more than one 
drug has been effective (Shapiro & Shapiro, 1981a). In some cases, combination therapy with 
haloperidol and nicotine or nifedipine has been effective (McConville et al, 1991); (Sandberg et al, 
1989)(Alessi et al, 1989). The goal of treatment is to determine the lowest dosage that results in 70%
improvement and the fewest side effects (Erenberg, 1992). 
3)  Nine out of 10 patients with Tourette's syndrome, not adequately controlled with haloperidol, were
successfully treated with adjunct nicotine gum (McConville et al, 1991). The patients began a therapy 
of a 2 mg nicotine gum in conjunction with a mean dose of 2.8 mg per day of haloperidol. The number 
of vocal and motor tics were recorded after chewing the gum 30 and 60 minutes. Nine out of the ten 
patients experienced reduced tic frequency. The mechanism of action is still under investigation. 

d)  Pediatric: 
1)  Haloperidol was not significantly more effective on the Tourette Syndrome (TS) Global Scale 
compared with placebo, and was associated with a significantly greater incidence of extrapyramidal 
symptoms, while pimozide demonstrated effectiveness over placebo, according to a 24-week, 
randomized, crossover study in pediatric patients (n=22). Patients with DSM-III-R criteria for TS, aged 
7 to 16 years (mean 10.2 +/- 2.5 years) were included in the study. Following an initial 2-week placebo 
baseline period, patients were randomized to receive 6 weeks of treatment with either haloperidol 1 
milligram (mg), pimozide 1 mg, or placebo with dose titration of 2 mg/week to produce a 70% reduction 
in tic symptoms. Each 6-week treatment period was followed by a 2-week placebo washout period 
prior to crossing over to alternate therapy. A 70% tic reduction on the total TS global scale was 
achieved in 64% (14/22) with equivalent mean effective doses of pimozide 3.4 +/- 1.6 mg or 
haloperidol 3.5 +/- 2.2 mg/day compared with 23% (5/22) who received placebo (p=0.02 for treatment 
group effect). In a post hoc analysis, pimozide was significantly more effective than placebo on the 
total TS global scale , TS global tic subscale, the TS symptom list tic subscale score, Clinical Global 
Impression (CGI) tic severity scale, and on the clinician-rated Children's Global Assessment Scale (p 
less than 0.05 on all scores). Haloperidol was significantly more effective than placebo on the CGI tic 
severity scale and on the clinician-rated Children's Global Assessment Scale (p less than 0.05 for both 
scores). The number of extrapyramidal symptoms was higher during the haloperidol-treatment period 
(mean 4.1 +/- 6.9) compared with the pimozide-treatment period (mean 2 +/- 3) (p less than 0.05), or 
placebo (mean 1.4 +/- 3) (p less than 0.01). Moderate to severe adverse events including depression, 
anxiety, or severe dyskinesias occurred in 9 of 22 patients during the haloperidol-treatment phase 
compared with 3 of 22 patients during the pimozide-treatment phase. There were no significant 
electrocardiovascular effects on heart rate, rhythm, or waveform in either the pimozide or haloperidol 
treatment phases compared with placebo (Sallee et al, 1997a). 
2)  Nicotine potentiated the effects of haloperidol in the treatment of Tourette's syndrome (Sandberg
al, 1989). Ten children between the ages of 7 and 17 years (mean 12 years) who were taking 
haloperidol in doses ranging from 1 to 3 mg/day (mean 1 mg/day) were given nicotine gum 2 mg three 
times daily. Eighty percent of the children showed both decreases of tics and improvement of 
concentration and attention span. This positive effect lasted from 45 to 60 minutes. However, 70% of 
the children discontinued the gum due to side effects. The side effects included stomach pain, nausea, 
decreased appetite, complaints of bitter taste and burning sensation in the mouth, and weight loss. The 
mechanism of action by which nicotine potentiates haloperidol is not known and more studies are 
needed. Two cases were reported of children in which NICOTINE gum 2 mg helped control Tourette's
syndrome that could not be adequately controlled with haloperidol alone (Sandberg et al, 1988). 
3)  The combination of haloperidol (1 milligram orally twice daily) plus nifedipine (10 milligrams orally 3 
times daily) was effective in the treatment of Gilles de la Tourette's syndrome in a 9-year-old boy who 
was refractory to both nifedipine and haloperidol when administered as single agent therapy (Alessi et 
al, 1989). The mechanism of apparent synergism in this patient is unclear, however, the authors 
postulate that the combination results in a relative reduction in D2 receptor-binding sites, causing a 
relative increase in the site specific potency of haloperidol. More studies are required to investigate this 
combination in Tourette's patients. 

 
4.5.A.10   Hiccoughs 

See Drug Consult reference: HICCUPS - ETIOLOGY AND TREATMENT 
 
4.5.A.11   Hiccoughs, Intractable 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Intramuscular HALOPERIDOL 2 mg successfully treated intractable hiccups in 2 patients (Ives et al,
1985) 

 
4.5.A.12   Hyperactive behavior, (Short-term treatment) after failure to respond to non-antipsychotic 
medication and psychotherapy 
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FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, no; Pediatric, yes (3 yr and older) 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for short-term treatment of hyperactive children with excessive motor activity and 
concomitant conduct disorders such as impulsivity, difficulty sustaining attention, aggressivity, 
mood lability and poor frustration tolerance (Prod Info haloperidol oral tablets, 2006; Prod Info 
haloperidol oral solution, 2001) 

 
4.5.A.13   Migraine 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class III; Pediatric, Class III 
Strength of Evidence: Adult, Category C; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In case reports, intravenous haloperidol has been effective in relieving symptoms of migraine 
headache 

c)  Adult: 
1)  Intravenous haloperidol was effective in relieving symptoms of migraine headache in a series of six 
cases. Haloperidol was primarily administered for the relief of nausea and vomiting, but was also found 
to alleviate headache pain. Following an intravenous bolus of 500 to 1000 milliliters of normal saline, 
haloperidol was given as a dose of 5 mg over 2 to 3 minutes. Headache pain was better after 25 to 65 
minutes, and none of the six patients returned for additional treatment within the next two days (Fisher, 
1995). Randomized prospective trials are needed to validate these findings. 

d)  Pediatric: 
1)  HALOPERIDOL 0.05 to 0.1 milligrams/kilogram/day orally has been effective in relieving hemiplegic 
episodes of MIGRAINE HEADACHE in children (Salmon & Wilson, 1984). 

 
4.5.A.14   Nausea and vomiting; Treatment and Prophylaxis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Prevents nausea and vomiting due to numerous causes 
c)  Adult: 

1)  Numerous studies have indicated that HALOPERIDOL in 1 to 4 milligram doses, intramuscular or 
oral, is an effective ANTIEMETIC in the prevention or treatment of nausea and vomiting due to various 
causes including POSTOPERATIVE NAUSEA and vomiting, CANCER CHEMOTHERAPY, 
IRRADIATION, and GASTROINTESTINAL DISORDERS (Barton et al, 1975; Robbins & Nagel, 1975; 
Cole & Duffy, 1974; Christman et al, 1974; Plotkin et al, 1973; Tornetta, 1972); (Shields et al, 1971). In 
postoperative nausea, HALOPERIDOL by the intravenous route was more rapid in onset than either 
DROPERIDOL or PROCHLORPERAZINE (Loeser et al, 1979). 
2)  Two cases were reported of HALOPERIDOL combined with LORAZEPAM to successfully treat 
nausea and vomiting associated with the intravenous use of DIHYDROERGOTAMINE for treatment of 
intractable migraine headaches (Backonja et al, 1989). The authors found that the intravenous 
administration of 0.5 to 1 mg each of HALOPERIDOL and LORAZEPAM 15 minutes prior to the 
intravenous administration of DIHYDROERGOTAMINE prevents nausea and vomiting. 
HALOPERIDOL and LORAZEPAM cause marked sedation and the authors therefore recommend that 
0.25 mg of each drug be given initially and an additional 0.25 to 0.5 mg be added as needed. 
3)  HALOPERIDOL gave better results in emesis induced by platinol and NITROGEN MUSTARD; 
BENZQUINAMIDE gave better results with DOXORUBICIN. This was in a study where 
BENZQUINAMIDE was compared with HALOPERIDOL for relief of emesis due to specific 
antineoplastic agents in 64 patients. In patients not being relieved by the first agent, crossover usually 
resulted in some relief. More PROCHLORPERAZINE resistant patients obtained relief with 
HALOPERIDOL than with BENZQUINAMIDE (Neidhart et al, 1981b). 

 
4.5.A.15   Obsessive-compulsive disorder; Adjunct 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
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Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Useful as adjunct therapy in treating refractory obsessive compulsive disorder 
c)  Adult: 

1)  The addition of haloperidol was useful in treating refractory obsessive compulsive disorder. In a 
double-blind, randomized, placebo-controlled trial lasting four weeks, 34 patients receiving, but 
refractory to, fluvoxamine (maximum 300 mg/day) for obsessive compulsive disorder had either 
haloperidol (maximum 10 mg/day) or placebo added to their regimen (McDougle et al, 1994). Several 
scales used to assess obsessive compulsive symptoms, tics, depression, and related symptoms 
showed that the addition of haloperidol was significantly better than the addition of placebo in reducing 
the severity of obsessive compulsive symptoms with chronic tic disorders. The only significant adverse 
effect occurring with haloperidol was akathisia in 9 of 31 patients. Haloperidol addition was of limited 
benefit in treating obsessive compulsive disorder patients without tics. 

 
4.5.A.16   Ocular hypertension 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Not effective 
c)  Adult: 

1)  Topical administration of the HALOPERIDOL ophthalmic solution (0.125% and 1%) produced 
modest reductions in intraocular pressure in healthy volunteers; however, reductions were not 
considered statistically significant (Lavin & Andrews, 1986). 
2)  HALOPERIDOL 3 milligrams orally was reported to produce significant decreases in intraocular 
pressure in non-glaucomatous volunteers at 3 to 4 hours post-administration (Sheppard & Schaid, 
1986). However, significant reductions in intraocular pressure were not observed in glaucomatous 
patients receiving topical antiglaucoma medications, and more studies are required to determine 
benefits in glaucomatous patients; the authors suggest that lack of response in this group was related 
to use of the concurrent topical medications. 

 
4.5.A.17   Opioid withdrawal 

See Drug Consult reference: DRUG THERAPY OF OPIOID WITHDRAWAL 
 
4.5.A.18   Pain 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Questionable effects on pain control 
c)  Adult: 

1)  No shift to the left in dosage histograms was found in 424 cancer patients treated with MORPHINE 
vs MORPHINE plus HALOPERIDOL. The authors concluded that HALOPERIDOL did not potentiate 
MORPHINE analgesia (Hanks et al, 1983). 
2)  In a single case report (Daw & Cohen-Cale, 1981), HALOPERIDOL was shown to have an 
independent analgesic effect as well as a narcotic-potentiating effect in the treatment of severe pelvic 
pain. 
3)  In intractable pain, HALOPERIDOL has successfully been used as an analgesic. A review of the 
cases reveals that it has been used for terminal cancer pain, intractable arthritic pain, and severe 
denervation dysesthesia. Some of these patients have been able to greatly decrease their 
consumption of narcotics; others have managed on HALOPERIDOL alone. The rationale for use of 
HALOPERIDOL for this purpose rests with its structural similarity to MEPERIDINE, its effectiveness in 
preventing withdrawal symptoms upon removal of narcotics in addicts, a recognition of an analgesic 
dose-response seen at doses which, until recently, were rarely used (ie, 20 to 40 mg/day), and the 
demonstration that HALOPERIDOL binds to the opiate receptor. Further study of the analgesic effect 
of HALOPERIDOL is warranted (Maltbie et al, 1979a). 
4)  In chronic facial pain, nonmigranous and nonneuralgiform in nature, HALOPERIDOL along with 
relaxation therapy was successful in relieving pain in 12 of 12 patients. Although this type of pain has a 
very high psychogenic component and improvement in the psychiatric well-being of the patient could 

Page 94 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 94

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 94 of 160



be the rationale of successful therapy, HALOPERIDOL has also been shown to have analgesic 
properties. The author suggests that further study might elucidate more clearly the use of 
HALOPERIDOL in these patients (Raft et al, 1979). 

 
4.5.A.19   Postoperative nausea and vomiting; Prophylaxis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

The administration of haloperidol after spinal anesthesia reduced the incidence of postoperative 
nausea and vomiting 

c)  Adult: 
1)  Prophylactic administration of haloperidol after spinal anesthesia reduced the incidence of 
postoperative nausea and vomiting during the first 24 hours after surgery. In a randomized, double-
blind, placebo- controlled study (n=108), patients undergoing lower limb orthopedic or endoscopic 
urologic surgery under spinal anesthesia received a single intramuscular dose of haloperidol 1 
milligram (mg), haloperidol 2 mg, or placebo after spinal anesthesia with local anesthetic and morphine 
0.3 mg for the prophylaxis of postoperative nausea and vomiting. Treatment failure was defined as a
nausea score of 1 (mild) or higher, any episode of vomiting, or a request for rescue antiemetic. Overall, 
60% of patients met criteria for treatment failure within the first 12 hours following surgery, with both 
haloperidol doses demonstrating a significant dose-related reduction in incidence of postoperative 
nausea, vomiting, or antiemetic use (treatment failure, placebo 76%, haloperidol 1 mg 56%, 
haloperidol 2 mg 50%; p=0.012). The total treatment failure rate at 24 hours was 65% (placebo 76%, 
haloperidol 1 mg 64%, haloperidol 2 mg 55%; p=0.03). No difference was found between the two 
haloperidol doses. No extrapyramidal effects were observed with the use of haloperidol during the 
study (Parlow et al, 2004). 

 
4.5.A.20   Problematic behavior in children (Severe), With failure to respond non-antipsychotic 
medication or psychotherapy 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, no; Pediatric, yes (3 yr and older) 
Efficacy: Pediatric, Effective 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated in the treatment of severe behavior problems in children with combative, explosive 
hyperexcitability which is not accounted for by immediate provocation  
Also effective in the short-term treatment of hyperactive children who show excessive motor 
activity with accompanying conduct disorders (i.e. impulsivity, difficulty sustaining attention, 
aggressivity, mood lability and poor frustration tolerance)  
Recommended for children unresponsive to psychotherapy or medications other than 
antipsychotics 

c)  Pediatric: 
1)  Symptomatic improvement was seen with HALOPERIDOL in 12 hospitalized patients 7 to 11 years 
old who suffered from childhood-onset PERVASIVE DEVELOPMENTAL DISORDER. The average 
dose of HALOPERIDOL was 0.04 milligrams/kilogram per day. There was remarkable improvement in 
peer interaction, reduction in autistic-like behavior, improved reality testing, and decreased impulsivity 
and hyperactivity. This low-dose treatment with HALOPERIDOL produced minimal side effects. Three 
children exhibited transient drowsiness in the initial phase of treatment, but this decreased over time
and did not interfere with their cognitive performance. Two children suffered mild extrapyramidal 
symptoms with rigidity and cogwheeling. These symptoms were treated with oral 
DIPHENHYDRAMINE and did not recur when the drug was withdrawn (Joshi et al, 1988). 
2)  HALOPERIDOL (0.5 to 4 milligrams/kilogram) was more effective than placebo in a double-blind, 
crossover study of 41 patients aged 2.3 to 6.9 years with INFANTILE AUTISM. HALOPERIDOL 
resulted in a significant decrease in behavioral symptoms and significant increases in facilitation and 
retention of discrimination (Anderson et al, 1984). 
3)  HALOPERIDOL 0.5 to 4 milligrams was compared with placebo in a double-blind, crossover study 
in nine autistic children, ages 2 to 7 years, confirming the efficacy of HALOPERIDOL in autism (Cohen 
et al, 1980). It was found effective in reducing rates of stereotypy and facilitating low rates of orienting 
to the rater, while not affecting other behaviors, including motor activity, speech, affect, or irritability. 
The results of this ongoing study, involving 33 patients, have been updated (Campbell et al, 1982a).

 
4.5.A.21   Psychotic disorder 
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FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (3 yr and older (oral formulations only)) 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for management of manifestations of psychotic disorders (Prod Info haloperidol oral 
tablets, 2006; Prod Info haloperidol oral solution, 2001) 

 
4.5.A.22   Rheumatoid arthritis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Improves clinical features and laboratory parameters of RHEUMATOID ARTHRITIS 
c)  Adult: 

1)  Patients with rheumatoid arthritis previously treated only with nonsteroidal antiinflammatory drugs 
were found to have no significant difference in responses to either 150 milligrams (mg)/day 
indomethacin or 1.5 mg/day HALOPERIDOL. A proposed mechanism for this effect of HALOPERIDOL 
is membrane-stabilization on platelets (Grimaldi & Bergonzi, 1980). A follow-up study (Grimaldi, 1980) 
suggested a specific antirheumatic activity of HALOPERIDOL, based on increased serum sulfphydryl 
levels and decreased PIP joints technetium index, ESR, and joint count. 

 
4.5.A.23   Schizophrenia 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (3 yr and older (oral formulations only)) 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated in the management of schizophrenia 
c)  Adult: 

1)  Haloperidol is effective in the treatment of SCHIZOPHRENIA and ACUTE PSYCHOSIS, as well as 
schizoaffective disorders and paranoid syndrome. Usual oral haloperidol doses range from 5 to 20 
milligrams/day, but doses of 100 mg/day or more may be indicated (Carter, 1986). 
2)  Intravenous HALOPERIDOL was used successfully in five severely regressed, nonviolent, 
psychiatric inpatients with psychotic disorders (Plotnick & Brown, 1991). Five psychiatric patients 
unable to thrive without intravenous fluids and nutrition and incapable of ingesting oral medications 
were given intravenous HALOPERIDOL in therapeutic doses to alleviate psychotic symptoms and 
were studied in retrospect. All five cases showed significant improvement in symptoms shortly 
following use of intravenous HALOPERIDOL. Four of the five patients were discharged in complete 
remission of symptoms after brief hospital stays. The authors suggested that HALOPERIDOL given as 
a slow intravenous push was a safe and rapidly effective treatment for severely regressed, nonviolent 
psychotic inpatients. 
3)  A double-blind study with 20 patients suffering manic or schizomanic psychoses determined that 
CARBAMAZEPINE and HALOPERIDOL in combination were as effective as HALOPERIDOL alone. 
The doses were haloperidol 24 mg/day and CARBAMAZEPINE 600 mg/day. No evidence was found 
to show that the combination was more effective than HALOPERIDOL alone (Moller et al, 1989). 
Similarly, the combination of CARBAMAZEPINE plus HALOPERIDOL was compared with 
HALOPERIDOL plus placebo in a controlled study involving 43 patients with excited psychoses. 
Combination therapy was reported superior to HALOPERIDOL alone with clinical benefits being as 
apparent in excited schizophrenia as in mania (Klein et al, 1984a). 
4)  The positive correlation between early response and clinical outcome in schizophrenic patients 
treated with HALOPERIDOL was reported. Doses were not reported, but averaged 26 and 32 mg at 24 
hours in dysphoric and nondysphoric patients, respectively. Eighty-two percent of patients classified as 
nondysphoric after 24 hours had good clinical results after 3 weeks, while 23% of dysphoric patients 
after 24 hours had poor clinical results after 3 weeks. The authors concluded that early subjective and 
symptom improvement is an indicator of therapeutic outcome (Awad & Hogan, 1985). 
5)  Amphetamine was beneficial when added to chronic haloperidol therapy in 21 patients with 
undifferentiated or paranoid schizophrenia (Goldberg et al, 1991). Thirty-two percent reflected negative 
symptoms, 46% displayed positive symptoms, and 11% had paranoid symptoms. The study assessed 
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changes in neuropsychological function such as positive effects on affect and cognition. A single dose 
of 0.25 milligrams/kilogram of dextroamphetamine was administered and the patients were evaluated 
for cognitive function, performance and comprehension. Six patients showed improvement after 
administration of the amphetamine. Increases in spontaneous eye-blink rate and enlarged cerebral 
ventricles were associated with improvement. The authors concluded that amphetamine paired with 
haloperidol had a positive effect on symptoms of schizophrenia; however, no definite conclusions could 
be drawn because no long term study was done. 

 
4.5.A.24   Severe major depression with psychotic features 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Successfully used in combination with tricyclic antidepressants to treat psychotic depression 
c)  Adult: 

1)  Two cases were reported of patients suffering from PSYCHOTIC DEPRESSION successfully being 
treated with a combination of low dose HALOPERIDOL (1 to 3 mg/day) and DESIPRAMINE (100 
mg/day). The HALOPERIDOL serum levels of the patients were 1.5 to 2.4 ng/mL. The authors 
concluded that the higher doses of neuroleptics commonly used to treat this condition may not be 
necessary (Lin et al, 1989). 

 
4.5.A.25   Sneezing 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in 1 case report 
c)  Adult: 

1)  A single case of intractable sneezing of 139 days (every 4 to 5 seconds except when sleeping or 
talking) was slowed to every 30 seconds with a dose of haloperidol 1.5 milligrams (mg) twice daily. The 
rate continued to slow as the dose was increased and stopped altogether at a dose of 5 mg 3 times 
daily. The dose was then gradually reduced over 6 months without recurrence (Davison, 1982). 

 
4.5.B   Haloperidol Decanoate 

Chronic schizophrenia 

Gilles de la Tourette's syndrome 

 
4.5.B.1   Chronic schizophrenia 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the treatment of schizophrenic patients who require prolonged parenteral 
antipsychotic therapy (Prod Info haloperidol decanoate injection, 2005) 

c)  Adult: 
1)  Monthly intramuscular injections of HALOPERIDOL DECANOATE 50 milligrams for 5 months was 
reported effective in the treatment of chronic schizophrenic patients, many of whom showed poor 
compliance to oral medication (Bucci & Marini, 1985). 

 
4.5.B.2   Gilles de la Tourette's syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
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Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in treatment of severe, intractable Tourette's syndrome unresponsive to oral haloperidol 
in 1 case report (Clarke & Ford, 1988) 

c)  Adult: 
1)  HALOPERIDOL DECANOATE intramuscularly was reported effective in the treatment of severe, 
intractable Tourette's syndrome unresponsive to oral HALOPERIDOL in a 23-year-old male (Clarke & 
Ford, 1988). The patient had been unresponsive to oral HALOPERIDOL (doses of up to 10 milligrams 
orally four times daily) for several years. Oral HALOPERIDOL was discontinued and a test dose of 
HALOPERIDOL DECANOATE 100 milligrams intramuscularly was administered, resulting in a 
reduction in tics, coprolalia, and copropraxic gestures over the ensuing two weeks. HALOPERIDOL 
DECANOATE was continued in doses of up to 400 milligrams intramuscularly monthly, then was 
subsequently reduced to 200 milligram maintenance doses. Tourette's symptoms disappeared 
completely after 4 months of treatment. 

 
4.5.C   Haloperidol Lactate 

Gilles de la Tourette's syndrome 

Schizophrenia 

 
4.5.C.1   Gilles de la Tourette's syndrome 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the control of tics and vocal utterances of Tourette's disorder (Prod Info HALDOL(R) 
immediate release IM injection, 2008) 

c)  Adult: 
1)  Indicated for the control of tics and vocal utterances of Tourette's disorder (Prod Info HALDOL(R) 
immediate release IM injection, 2008). 
2)  In some cases, combination therapy with haloperidol and nicotine or nifedipine has been effective in 
the treatment of Tourette's syndrome (McConville et al, 1991); (Sandberg et al, 1989)(Alessi et al, 
1989). The goal of treatment is to determine the lowest dosage that results in 70% improvement and 
the fewest side effects (Erenberg, 1992). 
3)  Nine out of 10 patients with Tourette's syndrome, not adequately controlled with haloperidol, were
successfully treated with adjunct nicotine gum (McConville et al, 1991). The patients began a therapy 
of a 2 mg nicotine gum in conjunction with a mean dose of 2.8 mg per day of haloperidol. The number 
of vocal and motor tics were recorded after chewing the gum 30 and 60 minutes. Nine out of the ten 
patients experienced reduced tic frequency. The mechanism of action is still under investigation. 

 
4.5.C.2   Schizophrenia 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the treatment of schizophrenia in adult patients (Prod Info HALDOL(R) immediate 
release IM injection, 2008). 

c)  Adult: 
1)  Haloperidol is effective in the treatment of schizophrenia and acute psychosis, as well as 
schizoaffective disorders and paranoid syndrome (Carter, 1986). 
2)  A double-blind study with 20 patients suffering manic or schizomanic psychoses determined that 
carbamazepine and haloperidol in combination were as effective as haloperidol alone. The doses were 
haloperidol 24 mg/day and carbamazepine 600 mg/day. No evidence was found to show that the 
combination was more effective than haloperidol alone (Moller et al, 1989). Similarly, the combination 
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of carbamazepine plus haloperidol was compared with haloperidol plus placebo in a controlled study 
involving 43 patients with excited psychoses. Combination therapy was reported superior to 
haloperidol alone with clinical benefits being as apparent in excited schizophrenia as in mania (Klein et 
al, 1984a). 
3)  The positive correlation between early response and clinical outcome in schizophrenic patients 
treated with haloperidol was reported. Doses were not reported, but averaged 26 and 32 mg at 24 
hours in dysphoric and nondysphoric patients, respectively. Eighty-two percent of patients classified as 
nondysphoric after 24 hours had good clinical results after 3 weeks, while 23% of dysphoric patients
after 24 hours had poor clinical results after 3 weeks. The authors concluded that early subjective and 
symptom improvement is an indicator of therapeutic outcome (Awad & Hogan, 1985). 
4)  Amphetamine was beneficial when added to chronic haloperidol therapy in 21 patients with 
undifferentiated or paranoid schizophrenia (Goldberg et al, 1991). Thirty-two percent reflected negative 
symptoms, 46% displayed positive symptoms, and 11% had paranoid symptoms. The study assessed 
changes in neuropsychological function such as positive effects on affect and cognition. A single dose 
of 0.25 milligrams/kilogram of dextroamphetamine was administered and the patients were evaluated 
for cognitive function, performance and comprehension. Six patients showed improvement after 
administration of the amphetamine. Increases in spontaneous eye-blink rate and enlarged cerebral 
ventricles were associated with improvement. The authors concluded that amphetamine paired with 
haloperidol had a positive effect on symptoms of schizophrenia; however, no definite conclusions could 
be drawn because no long term study was done. 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Alizapride 

Alprazolam 

Amisulpride 

Amitriptyline 

Amobarbital 

Aripiprazole 

Ascorbic Acid 

Benzquinamide 

Bromperidol 

Carbamazepine 

Chlorpromazine 

Chlorprothixene 

Clocapramine 

Clomipramine 

Clonazepam 

Clonidine 

Clozapine 

Diazepam 

Diphenhydramine 
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Droperidol 

Flunitrazepam 

Flupenthixol 

Fluphenazine 

Imipramine 

Lithium 

Lorazepam 

Loxapine 

Melperone 

Mesoridazine 

Metoclopramide 

Midazolam 

Molindone 

Olanzapine 

Oxazepam 

Oxcarbazepine 

Penfluridol 

Perazine 

Periciazine 

Perphenazine 

Phenelzine 

Physostigmine 

Pimozide 

Pramipexole 

Prochlorperazine 

Quetiapine 

Remoxipride 

Risperidone 

Page 100 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 100

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 100 of 160



Sertindole 

Sulpiride 

Sultopride 

Tetrabenazine 

Tetrahydrocannabinol 

Thioridazine 

Thiothixene 

Timiperone 

Trifluoperazine 

Trimethobenzamide 

Valproic Acid 

Ziprasidone 

Zotepine 

Zuclopenthixol 

 
4.6.A   Alizapride 

 
4.6.A.1   Nausea 

a)  The combination of tropisetron and haloperidol was compared with alizapride to treat nausea and 
vomiting in high-dose alkylating agent cancer chemotherapy. Twenty-six patients received only alizapride 
therapy. In the initial 24-hour period, six patients on tropisetron and haloperidol experienced no nausea or
vomiting, opposed to one patient taking alizapride. At the end of the study period (72 hours), six patients 
taking tropisetron plus haloperidol showed no signs of nausea and vomiting compared with zero patients
receiving alizapride (Bregni et al, 1991). 

 
4.6.B   Alprazolam 

 
4.6.B.1   Dementia - Problem behavior 

a)  Alprazolam was as effective as low-dose haloperidol in a double-blind, cross-over trial in elderly, nursing 
home patients with disruptive behaviors associated with delirium, dementia, amnestic disorders, and other 
cognitive disorders (Christensen & Benfield, 1998). Patients (n=48) currently receiving haloperidol 1 
milligram (mg) or less on a scheduled basis had behavioral episodes measured at baseline. Thereafter 
patients either continued haloperidol for 6 weeks or entered a 2-week washout period followed by 
alprazolam 0.5 mg daily for 4 weeks. Both groups were reassessed and then crossed-over into the other 
group. There was no significant difference in the number of behavioral episodes for patients taking 
alprazolam compared to patients receiving haloperidol. There was also no difference in either group as 
compared to baseline. Since no placebo was used in this study, it is difficult to determine whether the 
patients actually benefited from either therapy. 

 
4.6.C   Amisulpride 

 
4.6.C.1   Schizophrenia 

a)  Amisulpride was superior to haloperidol for the treatment of acute exacerbations of schizophrenia, in 
regard to both efficacy and safety. In a randomized, double-blind study, patients aged 18 to 45 years with 
paranoid schizophrenia or schizophreniform disorder (by DSM-IV criteria) were treated for 4 months with 
oral haloperidol 10 to 30 milligrams (mg) per day (n=105) or amisulpride 400 to 1200 mg/day (n=94). 
Starting doses were 20 mg/day for haloperidol and 800 mg/day for amisulpride. Doses were then adjusted 
according to the patient's condition. Significantly more patients in the haloperidol group than in the 
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amisulpride group withdrew from the study, due mainly to adverse effects (21% vs 4%) and lack of efficacy 
(9% vs 6%). At the end of the study, scores on the Positive and Negative Syndrome Scale (PANSS) had 
improved more in the amisulpride group than in the haloperidol group, with the difference reaching 
significance on the negative PANSS score (p=0.01). The percentage of responders ("much" or "very much" 
improved on the Clinical Global Impressions (CGI) global improvement scale) was 71% in the amisulpride 
group and 47% in the haloperidol group (p=0.0006). Five percent of the patients in the amisulpride group 
were considered "worse" after treatment, compared to 15% of those in the haloperidol group. At the end of 
the study, 40% of the amisulpride group were considered "normal," "borderline," or "mildly ill," vs 25% of 
the haloperidol group. Half of the patients who received haloperidol reported at least one extrapyramidal 
adverse event, compared to 33% of those who received amisulpride. At least one serious adverse event 
(mainly psychotic disorders and extrapyramidal effects) occurred in 16% of patients receiving haloperidol 
and 4% of those receiving amisulpride. Weight gain (increase of 5% or more from baseline) was more 
frequent in the amisulpride group (33% vs 17%, p=0.051) (Carriere et al, 2000). 
b)  SUMMARY: AMISULPRIDE has been shown to be as effective as HALOPERIDOL in short-term and 
long-term treatment of schizophrenia. In some studies, AMISULPRIDE demonstrated greater efficacy 
related to negative symptomatology and improved tolerability (eg, fewer extrapyramidal effects). 
c)  In an open-label, randomized, multi-center trial (n=488), a 12-month course of AMISULPRIDE produced 
a similar incidence of drug-related adverse effects (69%) compared to HALOPERIDOL (70%), with 
amisulpride inducing lower rates of extrapyramidal side effects than haloperidol (13% vs 28%), in patients
with subchronic or chronic schizophrenia with acute exacerbation (DSM-III-R). Amisulpride showed similar 
efficacy to haloperidol on positive symptoms of schizophrenia and significantly greater effectiveness than 
haloperidol on negative symptoms (p=0.0001). Enrollees included patients with at least moderate scores on 
2 or more of the 4 positive items of the Brief Psychiatric Rating Scale (BPRS). Randomization was in a 3 to 
1 ratio, amisulpride (n=370) to haloperidol (n=118). Scores on the Simpson-Angus extrapyramidal scale, 
Barnes Akathisia Scale, and the Abnormal Involuntary Movement Scale (AIMS) favored amisulpride over
haloperidol (p=0.0001; p less than 0.0001; and p=0.014, respectively). Serious adverse events (primarily 
psychiatric, including psychosis, agitation, aggression, and suicide attempts) occurred in 10% and 7%, 
respectively, of amisulpride- and haloperidol-treated patients. Rates of weight gain and amenorrhea were 
11% and 6% for amisulpride compared with 3% and 0, respectively, for haloperidol. Discontinuations due to 
adverse effects were 8% and 10%, respectively (amisulpride vs haloperidol). Withdrawals due to lack of 
efficacy were significantly less in the amisulpride group (12% vs 22%; p=0.009). At the end of 12 months, 
the rate of change in BPRS scores was 44.8% and 33.7% from baseline in the amisulpride and haloperidol 
groups, respectively. Mean decreases in the Positive and Negative Syndrome Scale (PANSS) positive 
scores were similar across groups (amisulpride, 48.4%; haloperidol 44.2%), whereas changes in PANSS 
negative scores were significantly greater for amisulpride (35.1% decrease vs 12% decrease; p=0.0001). 
Dosing was flexible, based on efficacy and tolerability. Maximum doses permitted during acute episodes 
were 1200 milligrams/day (mg/d) for amisulpride and 30 mg/d for haloperidol; during stable periods, doses 
were to fall between 200 and 800 mg for amisulpride and between 5 and 20 mg for haloperidol (mean daily
doses by study end were amisulpride 605 mg and haloperidol 14.6 mg) (Colonna et al, 2000). 
d)  In a double-blind, randomized study, AMISULPRIDE 800 milligrams (mg)/day over 6 weeks was shown 
to be as effective as HALOPERIDOL 20 mg/day for the treatment of subchronic schizophrenia or chronic 
schizophrenia with an acute exacerbation (DSM-III-R criteria), with AMISULPRIDE showing possibly 
greater efficacy in improving negative symptoms, as well as greater tolerability (n=191). On the Positive 
and Negative Symptom Scales (PANSS), negative symptoms were significantly improved in amisulpride-
treated patients compared with the haloperidol group (mean change, 7.5 vs 5.1; p=0.038). Results on some 
parts of the Clinical Global Impression (CGI) rating also favored amisulpride (p=0.01 and p less than 0.001,
respectively). Overall, 54 of 95 patients (56.8%) in the amisulpride group had at least one adverse event 
(mostly extrapyramidal symptoms) compared with 72 of 96 patients (75%) in the haloperidol group; 25 and 
39 patients, respectively, dropped out of the study (p=0.04) (Moller et al, 1997). 
e)  Amisulpride was as effective for relapse prevention as haloperidol over a 1-year period in long-term in
patients with predominantly negative symptoms of schizophrenia (Speller et al, 1997). Patients were 
randomly allocated to receive either amisulpride (n=29) or haloperidol (n=31) at a dose calculated to be 
equivalent to their previous antipsychotic medication. Amisulpride doses were 800 milligrams (mg), 600 mg, 
450 mg, 300 mg, 150 mg, and 100 mg daily. For haloperidol doses were 20 mg, 16 mg, 11.5 mg, 8 mg, 4.5 
mg, and 3 mg daily. Dose reductions were undertaken every 3 months with the trial medication reduced to 
the next lowest level, unless the lowest dose had been achieved or there was evidence of psychotic 
exacerbation. During the year, 18% of the amisulpride group and 35% of the haloperidol group experienced 
psychotic exacerbations (not statistically significant). At the end of the year, 76% of the amisulpride group 
had achieved the lowest dose while 58% of the haloperidol group were on the lowest dose (either 3 mg or 
4.5 mg). Amisulpride patients did show a greater reduction of the affective flattening and the avolition-
apathy global items on the Scale for the Assessment of Negative Symptoms but it was again not significant.
f)  In a double-blind study, 41 schizophrenic patients were treated, with flexible doses, of haloperidol (n=20) 
and amisulpride (n=21) over a period of 42 days (Delcker et al, 1990). On the basis of the Brief Psychiatric 
Rating Scale subscore for anxiety-depression syndrome, and the Arbeitsgemeinschaft fuer Methodik und
Dokumentation in der Psychiatrie (AMDP) system subscore for the somatic depressive syndrome and the 
hypochondriac syndrome, the amisulpride group showed better results than the haloperidol group. No 
difference between the two drugs was found in improvement of psychotic symptoms. Amisulpride showed a 
tendency to cause fewer extrapyramidal adverse effects. 

Page 102 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 102

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 102 of 160



g)  In a double-blind study, amisulpride (10 milligrams/kilogram (mg/kg) daily) was compared to haloperidol 
(0.5 mg/kg daily) in treatment over one month of patients with acute schizophrenia. The 9 patients in the 
amisulpride group completed the study, whereas 5 of 10 patients of haloperidol group dropped out of the
trial, 3 because of adverse effects. Both drugs significantly improved the acute psychotic symptomatology 
and were tolerated in a comparable manner. Extrapyramidal effects were much more pronounced in the 
haloperidol group (Ruther et al, 1989). 
h)  In a comparative, double-blind study, 40 patients hospitalized for acute psychosis were treated with 
amisulpride (800 to 1200 milligrams (mg)/day, 20 patients) or haloperidol (20 to 30 mg/day, 20 patients) for 
21 days (Costa & Silva, 1989). No significant difference in efficacy was reported between the two drugs 
according to the Brief Psychiatric Rating Scale. Amisulpride showed less frequent and less intense 
extrapyramidal adverse effects. Larger, long-term comparative studies are needed to more clearly assess 
the efficacy, safety and therapeutic role of amisulpride in schizophrenia. 
i)  A double-blind trial evaluated the therapeutic effects and tolerance of high doses of amisulpride (800 to
1200 milligrams (mg) daily) (20 patients) versus haloperidol (20 to 30 mg daily) (19 patients) in acute 
psychotic disorders (acute delusional attacks and positive symptoms of schizophrenia). Both drugs 
exhibited good antipsychotic activity, but amisulpride had a prompt effect, provided more improvement of 
symptoms (particularly on the anergy, thought disorder, and activation items of the Brief Psychiatric Rating 
Scale), and exhibited a better tolerance (Pichot & Boyer, 1988). 

4.6.C.2   Adverse Effects 
a)  AMISULPRIDE appears to have better tolerability compared with HALOPERIDOL in both short-term and 
long-term regimens. 
b)  In an open-label, randomized, multi-center trial (n=488), a 12-month course of AMISULPRIDE produced 
a similar incidence of drug-related adverse effects (69%) compared to HALOPERIDOL (70%), with 
amisulpride inducing lower rates of extrapyramidal side effects than haloperidol (13% vs 28%), in patients
with subchronic or chronic schizophrenia with acute exacerbation (DSM-III-R). Amisulpride showed similar 
efficacy to haloperidol on positive symptoms of schizophrenia and significantly greater effectiveness than 
haloperidol on negative symptoms (p=0.0001). Enrollees included patients with at least moderate scores on 
2 or more of the 4 positive items of the Brief Psychiatric Rating Scale (BPRS). Randomization was in a 3 to 
1 ratio, amisulpride (n=370) to haloperidol (n=118). Scores on the Simpson-Angus extrapyramidal scale, 
Barnes Akathisia Scale, and the Abnormal Involuntary Movement Scale (AIMS) favored amisulpride over
haloperidol (p=0.0001; p less than 0.0001; and p=0.014, respectively). Serious adverse events (primarily 
psychiatric, including psychosis, agitation, aggression, and suicide attempts) occurred in 10% and 7%, 
respectively, of amisulpride- and haloperidol-treated patients. Rates of weight gain and amenorrhea were 
11% and 6% for amisulpride compared with 3% and 0, respectively, for haloperidol. Discontinuations due to 
adverse effects were 8% and 10%, respectively (amisulpride vs haloperidol). Withdrawals due to lack of 
efficacy were significantly less in the amisulpride group (12% vs 22%; p=0.009). At the end of 12 months, 
the rate of change in BPRS scores was 44.8% and 33.7% from baseline in the amisulpride and haloperidol 
groups, respectively. Mean decreases in the Positive and Negative Syndrome Scale (PANSS) positive 
scores were similar across groups (amisulpride, 48.4%; haloperidol 44.2%), whereas changes in PANSS 
negative scores were significantly greater for amisulpride (35.1% decrease vs 12% decrease; p=0.0001). 
Dosing was flexible, based on efficacy and tolerability. Maximum doses permitted during acute episodes 
were 1200 milligrams/day (mg/d) for amisulpride and 30 mg/d for haloperidol; during stable periods, doses 
were to fall between 200 and 800 mg for amisulpride and between 5 and 20 mg for haloperidol (mean daily
doses by study end were amisulpride 605 mg and haloperidol 14.6 mg) (Colonna et al, 2000). 
c)  AMISULPRIDE produces fewer disturbances of psychomotor, cognitive, extrapyramidal, and affective 
functions compared with HALOPERIDOL, according to a double-blind, randomized, cross-over study in 
healthy volunteers (n=21). Enrollees received 4 different 5-day regimens, with at least 10 days of washout 
between treatments. On days 1 and 5, subjects ingested 2 capsules in the morning: (1)placebo plus 
placebo; (2)amisulpride 50 milligrams (mg) plus placebo; (3)amisulpride 200 mg plus amisulpride 200 mg 
(400 mg/day); or (4)haloperidol 2 mg plus haloperidol 2 mg (4 mg/day). On days 2, 3, and 4, the same 
dosages were given but divided between morning and evening. Amisulpride 50 mg/day had no effect 
comparing baseline with post-treatment measurements. Amisulpride 400 mg was associated with a few 
adverse effects on psychomotor and cognitive performance (on day 5 only). Haloperidol was problematic 
from day 1; it induced several affective disturbances, including higher ratings for depression on the 
Hamilton Scale, lower feelings of well-being on the Subjective Well-Being under Neuroleptics Scale, and 
more negative symptoms on the Positive and Negative Symptoms Scale. With respect to affective 
measures, only drowsiness was significantly greater after amisulpride 400 mg than after placebo (p=0.01). 
Mean ratings of extrapyramidal symptoms and akathisia were always significantly higher after haloperidol 
than amisulpride 400 mg (Simpson-Angus Extrapyramidal Side Effect Scale, p equal or less than 0.01; 
Barnes Akathisia Scale, p equal or less than 0.02). Five times more patients requested anti-cholinergic 
agents while receiving haloperidol than during amisulpride 400-mg treatment. Two patients dropped out 
due to side effects of haloperidol vs no drop-outs for amisulpride (Ramaekers et al, 1999). 

 
4.6.D   Amitriptyline 

 
4.6.D.1   Schizoaffective disorder 

a)  Amitriptyline (mean 148 mg/day, maximum 150 mg/day), haloperidol (mean 7.2 mg/day, maximum 12 
mg/day), and placebo were compared in 64 patients with unstable and schizotypal borderline disorders. In 
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a wide variety of psychological tests, haloperidol was shown to be significantly more effective than 
amitriptyline in these disorders, including disorders with a depressive component (Soloff et al, 1986). 

 
4.6.E   Amobarbital 

 
4.6.E.1   Psychotic disorder 

a)  A single-blind study of 15 healthy male schizophrenic patients showed that intramuscular administration 
of sodium amytal 250 mg or midazolam 5 milligrams was significantly more effective than haloperidol 10 
mg in controlling motor agitation. They were also more effective than haloperidol in controlling hostility, 
though this did not reach statistic significance (Wyant et al, 1990). 

 
4.6.F   Aripiprazole 

 
4.6.F.1   Schizophrenia 

a)  SUMMARY: Aripiprazole (up to 30 mg daily) and haloperidol (up to 20 mg daily) appear similarly 
effective in patients with acutely relapsed schizophrenia or schizoaffective disorder; adverse effects may be 
less with aripiprazole. 
b)  Haloperidol 5 to 20 mg daily, but not aripiprazole (5 to 30 mg daily), was superior to placebo with 
respect to improvement in BPRS scores in a 4-week study involving acutely relapsed inpatients with DSM
III/IV schizophrenia (n=103). Both haloperidol and aripiprazole were more effective than placebo in 
responder analysis based on CGI-severity scores (Prod Info Abilify(TM), 2002). 
c)  In a placebo-controlled, phase III study involving relapsed schizophrenic or schizoaffective patients 
(n=414), aripiprazole 15 or 30 mg daily and haloperidol 10 mg daily (fixed doses) were each statistically 
superior to placebo with regard to changes in PANSS-total and BPRS-total scores; based on responder 
analysis (a 30% reduction in PANSS-total scores from baseline at last visit), each dose of aripiprazole was 
significantly more effective than placebo, whereas haloperidol was not. There was evidence of better 
tolerability with aripiprazole compared to haloperidol (eg, benztropine requirements for extrapyramidal 
effects, prolactin increases, weight increase). Extrapyramidal symptoms were reportedly similar with 
aripiprazole and placebo, and fewer patients receiving aripiprazole discontinued treatment due to adverse 
events compared to haloperidol and placebo (Kane et al, 2000). However, this study did not report 
statistical comparisons of aripiprazole and haloperidol for any parameter (efficacy versus baseline or 
adverse effects); responder-analysis data revealed only a small difference between the two drugs. Overall, 
this study does not provide evidence that aripiprazole is significantly more efficacious than haloperidol. 
d)  Results of phase II studies also suggested fewer adverse effects with aripiprazole compared to 
haloperidol (Saha et al, 1999; Anon, 2000). In these studies, lower changes from baseline in Simpson-
Angus Scale scores (parkinsonian symptoms) and less requirement for benztropine were observed with all 
doses of aripiprazole (2, 10, or 30 mg daily) than with haloperidol 10 mg daily; prolactin levels were not 
increased by aripiprazole, compared to significant increases with haloperidol, and significantly less weight 
gain was evident in the aripiprazole groups (all doses). Comparative efficacy data were not presented. 

 
4.6.G   Ascorbic Acid 

 
4.6.G.1   PCP intoxication 

a)  Four treatment regimens for phencyclidine intoxication were compared: 10 patients received placebo, 
10 received 1 gram intramuscular ascorbic acid, 10 received 5 mg intramuscular haloperidol, and 10 
received both the haloperidol and ascorbic acid. Treatments were administered at 0 and 30 minutes and 
assessments were made at 0, 30, and 60 minutes by blinded evaluators. The order of responses, each 
being significantly better than the previous by statistical analysis, was ascorbic acid, placebo, haloperidol, 
and the combination therapy. The authors concluded that ascorbic acid potentiated the action of 
haloperidol, either by inhibiting the binding of phencyclidine to the dopamine receptor or by interfering with 
the metabolism of haloperidol (Giannini et al, 1987). 

 
4.6.H   Benzquinamide 

 
4.6.H.1   Vomiting 

a)  Although benzquinamide may be a useful antiemetic for some conditions, haloperidol appears to be 
superior. Effectiveness of antiemetic agents may vary in the treatment of nausea and vomiting due to 
different chemotherapeutic agents. The efficacy of haloperidol was compared with that of benzquinamide in 
64 patients receiving cancer chemotherapy. In a randomized, cross-over, double-blind study, 36 patients 
received haloperidol 2 milligrams (mg) or benzquinamide 50 mg intramuscularly, 10 minutes before 
chemotherapy administration. Patients preferred haloperidol over benzquinamide for control of emesis 
induced by cisplatin (78% versus 22%) or nitrogen mustard (67% versus 16%). However, patients receiving 
doxorubicin preferred benzquinamide (46% versus 38%). In patients previously unrelieved by 
prochlorperazine, haloperidol was more effective than benzquinamide (54% versus 29%). Complete relief 
of vomiting was achieved in 14 of 45 and 5 of 41 patients receiving haloperidol and benzquinamide, 
respectively (Neidhart et al, 1981a). 

 
4.6.I   Bromperidol 
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4.6.I.1   Psychotic disorder 

a)  In a double-blind 4-week study, bromperidol was compared with haloperidol in the initial treatment of 37 
psychotic patients (Denijs, 1980). The median daily oral dose was 9 to 12 mg for bromperidol and 12 mg for 
haloperidol. Brief Psychiatric Rating Scale scores showed marked intragroup improvements for both 
bromperidol and haloperidol. Differences between the drugs were slight at all times. Nurses' Observation 
Scale for Inpatient Evaluation-30 scores also showed intragroup improvement without significant intergroup
differences. Bromperidol had more of an activating effect, while haloperidol was more antimanic. Most 
frequent side effects were tremor, parkinsonism, akathisia and increased salivation. For the bromperidol 
group, paroxysmal dyskinesia, sedation and orthostatic hypotension were also noted. Overall results 
showed that all bromperidol patients were either improved or unchanged (similar for haloperidol) and 19 of 
20 patients tolerated bromperidol well. Bromperidol is equally effective as haloperidol in treating psychosis.
b)  Bromperidol was compared with haloperidol in a double-blind study with 40 psychotic (mostly 
schizophrenic) patients (Poeldinger et al, 1977). Initial doses were 5 mg/day orally of either bromperidol or
haloperidol, with subsequent dosage adjustments At study end, the mean daily dose of each drug was 6.6 
mg/day, with a range of 5 to 12 mg/day for bromperidol and 5 to 9 mg/day for haloperidol. Sixty-five percent 
of patients showed improvement with bromperidol and 50% with haloperidol, with negligible differences 
between the two drugs when directly compared. Global evaluation revealed that a majority of patients (19 
out of 20 for each drug) had either very good, good, or moderate improvement, with only one bromperidol 
patient showing no improvement and one haloperidol patient having deteriorated. Parkinsonian side effects 
were observed in four bromperidol and three haloperidol patients. There were no autonomic or psychic side 
effects. Bromperidol is at least as effective a treatment for psychic disorders as haloperidol, on the basis of 
its quicker onset of action. 
c)  The efficacy of bromperidol was compared with that of haloperidol in a 12-week double-blind controlled
study involving 164 schizophrenic patients. Dosages were started at 3 to 6 mg daily and individually 
adjusted for best therapeutic response. Fifty-five percent of the bromperidol patients showed improvement 
compared to 38% for haloperidol. Bromperidol was judged to be a better form of treatment than the 
previous neuroleptic in 42.9% of the cases versus 23.8% for haloperidol. General improvement scores 
showed that bromperidol was more effective and had a quicker onset of action. Specific symptoms on the
Brief Psychiatric Rating Scale were improved significantly more with bromperidol. Side effects reported 
(dystonia, akathisia, parkinsonism) were either less with bromperidol, or equal to haloperidol (Itoh, 1985).

 
4.6.J   Carbamazepine 

 
4.6.J.1   Drug-induced psychosis, Inhalant 

a)  Carbamazepine demonstrated comparable efficacy to haloperidol in the treatment of inhalant-induced 
psychotic disorder (Hernandez- Avila et al, 1998). Patients received either 1 capsule of carbamazepine 200 
milligrams (mg) 3 times daily (n=20) or 1 capsule of haloperidol 5 mg 3 times daily (n=20) for 5 weeks. 
Doses were increased at weekly intervals by 1 capsule if the patient failed to show a 25% decrease in the 
Brief Psychiatric Rating Scale (BPRS). At the end of the study, mean daily doses were carbamazepine 920 
mg (serum level of 10.8 micrograms/liter) and haloperidol 21.7 mg. Similar improvements were found in 
both groups with 48.3% improvement in the carbamazepine group and 52.7% improvement in the 
haloperidol group. 

 
4.6.K   Chlorpromazine 

Delirium 

Drug-induced psychosis - Phencyclidine-related disorder 

Schizophrenia 

 
4.6.K.1   Delirium 

a)  Chlorpromazine (n=13) and haloperidol (n=11) were effective and had few side effects in the treatment 
of delirium in AIDS patients in a double-blind study; lorazepam (n=6) was not effective and was associated 
with adverse effects (Breitbart et al, 1996a). Average doses for the first 24 hours of treatment were 
lorazepam 3 mg, chlorpromazine 50 milligrams, and haloperidol 1.4 milligram. There was significant 
improvement in the 2 neuroleptic-treated groups in the first 24 hours as measured by the Delirium Rating 
Scale scores (p less than 0.001 for both groups). Very little further improvement was seen after day 2. 
Delirium symptoms did not improve in the lorazepam-treated group. Cognitive status as measured by the 
Mini-Mental State scale improved in the chlorpromazine group (p less than 0.001) and haloperidol group 
(NS), but did not improve in the lorazepam group. Few extrapyramidal side effects were associated with 
either neuroleptic drug, but all lorazepam-treated patients developed adverse effects that led to the removal 
of this drug from the protocol. The authors recommend further study to confirm their finding that early 
intervention with low-dose neuroleptics is effective in managing delirium in AIDS patients (Breitbart et al, 
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1996a). 
 
4.6.K.2   Drug-induced psychosis - Phencyclidine-related disorder 

a)  Haloperidol was reported more effective than chlorpromazine in treating signs of psychosis secondary to 
phencyclidine in one uncontrolled report (Giannini & Eighan, 1984). Haloperidol 5 milligrams 
intramuscularly (IM) was given in 2 separate doses 20 minutes apart or chlorpromazine 50 milligrams IM 
was administered in 2 separate doses according to the same schedule. The authors suspect that the 
greater benefits of haloperidol were attributable to specificity for DA-2 presynaptic sites. 

 
4.6.K.3   Schizophrenia 

a)  Based upon comparisons of minimum effective dosages identified in placebo- controlled , fixed-dose 
and fixed-dose-ranging drug development trials, the minimum effective dose of haloperidol was 4 
milligrams/day (equivalent to chlorpromazine 200 milligrams/day) (Woods SW, 2003). 
b)  Haloperidol was compared with placebo, chlorpromazine, diazepam, and imipramine as prophylactic 
agents to prevent relapse of schizophrenic patients. At the end of the three year trial, haloperidol and 
chlorpromazine significantly prolonged remission as compared to the other three treatments. Daily doses of 
haloperidol were 3 milligrams; chlorpromazine doses were 75 milligrams (Nishikawa et al, 1982b). 

4.6.K.4   Adverse Effects 
a)  Haloperidol, chlorpromazine, and sulpiride were compared in normal volunteers to test mood state 
(McClelland et al, 1990a). The twelve volunteers were assessed using sixteen visual analogue scales such 
as elapsed time estimation, tapping rate, body sway and tremor. The volunteers were divided into four 
groups: haloperidol (3 milligrams per day), chlorpromazine (50 milligrams per day), sulpiride (400 
milligrams per day) and a placebo group. The results showed chlorpromazine and haloperidol users 
experienced reduced alertness and contentedness. Haloperidol reduced feelings of "calmness" in the 
volunteers. Sulpiride did not significantly alter vision in the volunteers. Haloperidol affected the information 
processing function, but did not affect motor ability and speed in the group taking this drug. 

 
4.6.L   Chlorprothixene 

Schizophrenia 

Tardive dyskinesia 

 
4.6.L.1   Schizophrenia 

a)  Chlorprothixene was compared with (mean dose 251 milligrams/day; dose range 100 to 400 mg/day) 
haloperidol (mean dose 9 milligrams/day; dose range 5 to 16 mg/day) and placebo in a 3-week 
randomized, double-blind, crossover study of 34 patients with acute schizophrenia. There were no 
statistically significant differences in relation to efficacy (Marjerrison et al, 1971). 

 
4.6.L.2   Tardive dyskinesia 

a)  The Nordic Dyskinesia Study Group (Anon, 1986) compared the effects of several neuroleptic drugs on 
tardive dyskinesia and parkinsonian symptoms in 33 chronic psychiatric patients in a crossover, 
randomized, open study. Treatment consisted of 6 months of therapy in each of 4 groups, preceded by a 6
week, placebo-washout period. Treatment groups were chlorprothixene 132 to 142 milligrams/day, 
haloperidol 5.5 to 5.6 milligrams/day, perphenazine 16.8 to 24.2 mg/day, and haloperidol 11 milligrams/day 
in combination with biperiden 7 mg/day. Doses were chosen to be relatively equipotent according to 
established tables. Perphenazine, haloperidol, and haloperidol/biperiden all caused a reduction in tardive 
dyskinesia and an increase in parkinsonian symptoms. Chlorprothixene reduced tardive dyskinesia slightly 
and had no effect on parkinsonian symptoms. All drugs were equally effective at controlling psychotic 
symptoms. The authors concluded that long-term therapy with low-potency drugs presented a minimal risk 
of potentially irreversible tardive dyskinesia and a lower likelihood of inducing acute parkinsonian 
symptoms. 

4.6.L.3   Adverse Effects 
a)  The Nordic Dyskinesia Study Group (Anon, 1986) compared the effects of several neuroleptic drugs on 
tardive dyskinesia and parkinsonian symptoms in 33 chronic psychiatric patients in a crossover, 
randomized, open study. Treatment consisted of 6 months of therapy in each of 4 groups, preceded by a 6
week, placebo-washout period. Treatment groups were chlorprothixene 132 to 142 milligrams/day, 
haloperidol 5.5 to 5.6 milligrams/day, perphenazine 16.8 to 24.2 mg/day, and haloperidol 11 milligrams/day 
in combination with biperiden 7 mg/day. Doses were chosen to be relatively equipotent according to 
established tables. Perphenazine, haloperidol, and haloperidol/biperiden all caused a reduction in tardive 
dyskinesia and an increase in parkinsonian symptoms. Chlorprothixene reduced tardive dyskinesia slightly 
and had no effect on parkinsonian symptoms. All drugs were equally effective at controlling psychotic 
symptoms. The authors concluded that long-term therapy with low-potency drugs presented a minimal risk 
of potentially irreversible tardive dyskinesia and a lower likelihood of inducing acute parkinsonian 
symptoms. 
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4.6.M   Clocapramine 

 
4.6.M.1   Schizophrenia 

a)  In 26 chronic schizophrenia patients, clocapramine (75 mg/day initially, to a maximum of 700 mg/day) 
was compared with haloperidol (3 mg/day, to a maximum of 30 mg/day) in a double-blind, crossover study 
lasting 28 weeks. There was no significant difference between the 2 drugs. Although no side effects were
significant enough to terminate therapy, clocapramine produced fewer and milder side effects. The author 
concluded that clocapramine was equivalent to haloperidol in antipsychotic efficacy but superior in terms of 
safety (Yamagami, 1985). 

 
4.6.N   Clomipramine 

 
4.6.N.1   Autistic disorder 

a)  Among subjects who completed full therapeutic trials of haloperidol and clomipramine for treatment of 
autistic disorder, the two drugs were comparable; however, haloperidol was superior to clomipramine on an 
intent-to-treat basis, because of the large proportion of patients who were unable to complete clomipramine 
treatment due to side effects and behavior problems. In a double- blind, placebo-controlled crossover 
study, 36 subjects with a DSM- IV diagnosis of autism were given placebo, haloperidol, and clomipramine
for periods of 7 weeks each. Clomipramine was begun at 25 milligrams (mg) at bedtime for 2 days and 
increased to 25 mg twice a day for 2 days, 25 mg 3 times a day for 2 days, and finally 50 mg twice a day. 
Haloperidol was begun at 0.25 mg at bedtime for 2 days and increased to 0.25 mg twice a day for 2 days, 
0.25 mg 3 times a day for 2 days, and finally 0.5 mg twice a day. For both drugs, adjustments of the final 
dose could be made as clinically indicated. During week 7 of each period, drug dosages were tapered in 
preparation for the next treatment. Percentages of subjects completing each trial were 70% for haloperidol, 
38% for clomipramine, and 66% for placebo. In the haloperidol trials, 7 of 10 discontinuations were for side 
effects (fatigue or lethargy, dystonia, depression) and the remainder for behavior problems. With 
clomipramine, 12 of 20 discontinuations were for side effects (fatigue or lethargy, tremors, tachycardia, 
insomnia, diaphoresis, nausea or vomiting, and decreased appetite) and the remainder for behavior 
problems. In the placebo trials, 10 of 11 discontinuations were for behavior problems. On an intent-to-treat 
basis, significant improvement in irritability (p less than 0.05) and hyperactivity (p less than 0.05) was seen 
with haloperidol only (versus baseline). No differences among treatments were observed for stereotypic 
behavior, lethargy, or inappropriate speech. When data only from patients completing full therapeutic trials 
were assessed, both haloperidol and clomipramine were superior to baseline with regard to irritability and 
stereotypy (Remington et al, 2001). 

 
4.6.O   Clonazepam 

Gilles de la Tourette's syndrome 

Psychotic disorder 

 
4.6.O.1   Gilles de la Tourette's syndrome 

a)  In a retrospective study, haloperidol, clonazepam, and clonidine were compared in the treatment of 81 
patients suffering multifocal tic disorders, either Tourette's syndrome or chronic motor tics. The most 
effective drug for treating Tourette's syndrome was haloperidol, mean dose of 5.8 milligrams/day. The most 
effective drug for treating chronic motor tics was clonazepam, mean dose of 4.8 milligrams/day. Clonidine 
was effective in six patients, but only in combination with either haloperidol or clonazepam. The authors 
recommend treatment with clonazepam first, due to the risk of tardive dyskinesia associated with 
haloperidol. Then clonazepam in combination with clonidine, if clonazepam alone is not effective. Then in 
nonresponsive patients haloperidol should be used (Troung et al, 1988a). 

 
4.6.O.2   Psychotic disorder 

a)  Clonazepam and haloperidol (both given by the intramuscular route) were compared for tranquilization 
of agitated psychotic patients with manic symptoms. Fifteen patients received three doses of either 
clonazepam 1 to 2 milligrams or haloperidol 5 to 10 milligrams at 30 minute intervals. Both drugs 
successfully controlled the agitation, but haloperidol gave a more rapid response (Chouinard et al, 1993a). 
Better results may have been obtained by administering single higher doses of intramuscular (IM) 
clonazepam: 4 to 5 milligrams of IM clonazepam every 30 to 60 minutes seems to be effective, safe and 
rapid for the control of acute psychotic agitation and onset of action may be similar to IM haloperidol 
(Benazzi & Mazzoli, 1994). 

 
4.6.P   Clonidine 

 
4.6.P.1   Gilles de la Tourette's syndrome 
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a)  In a retrospective study, haloperidol, clonazepam, and clonidine were compared in the treatment of 81 
patients suffering multifocal tic disorders, either Tourette's syndrome or chronic motor tics. The most 
effective drug for treating Tourette's syndrome was haloperidol, mean dose of 5.8 mg/day. The most 
effective drug for treating chronic motor tics was clonazepam, mean dose of 4.8 mg/day. Clonidine was 
effective in six patients, but only in combination with either haloperidol or clonazepam. The authors 
recommend treatment with clonazepam first, due to the risk of tardive dyskinesia associated with 
haloperidol. Then clonazepam in combination with clonidine, if clonazepam alone is not effective. Then in 
nonresponsive patients haloperidol should be used (Troung et al, 1988). 

 
4.6.Q   Clozapine 

Hostile behavior 

Schizophrenia, Refractory 

 
4.6.Q.1   Hostile behavior 

a)  Clozapine reduced hostility in patients with schizophrenia and was superior to haloperidol and 
risperidone in that regard. One hundred fifty seven patients with a diagnosis of schizophrenia or 
schizoaffective disorder and a history of poor response to drug treatment were randomly assigned to 
receive clozapine, olanzapine, risperidone, or haloperidol in cross-titration with the antipsychotic drug used 
prior to the start of the study. Concomitant mood stabilizers and antidepressants had been phased out 
earlier. Daily doses of olanzapine, risperidone, and haloperidol were escalated within the first week to the 
target doses of 20, 8, and 20 milligrams (mg), respectively. Patients receiving clozapine were scheduled to 
achieve the target daily dose of 500 mg on day 24. Doses remained fixed for the remainder of the initial 8
week period. In a second (6-week) period, doses were allowed to vary: 200 to 800 mg for clozapine, 10 to 
40 mg for olanzapine, 4 to 16 mg for risperidone, and 10 to 30 mg for haloperidol. Hostility, measured by 
the hostility item of the Positive and Negative Syndrome Scale (PANSS), improved significantly (in 
comparison to baseline) in the clozapine group only (p=0.019). This effect was independent of effects on 
psychotic symptoms (delusional thinking, hallucinations) or on sedation. The effect of clozapine on hostility 
was superior to that of haloperidol (p=0.021) or risperidone (p=0.012) but not to that of olanzapine (Citrome 
et al, 2001). 

 
4.6.Q.2   Schizophrenia, Refractory 

a)  Olanzapine and risperidone improved neurocognitive deficits more than did haloperidol or clozapine in 
patients with schizophrenia or schizoaffective disorder that was refractory to treatment with typical 
antipsychotics. In a randomized, double-blind study, inpatients were given clozapine (n=24) 200 to 800 
milligrams (mg) per day, olanzapine (n=26) 10 to 40 mg/day, risperidone (n=26) 4 to 16 mg day, or 
haloperidol (n=25) 10 to 30 mg/day. Dose escalation and fixed-dose treatment (target doses: olanzapine 20 
mg/day, risperidone 8 mg/day, haloperidol 20 mg/day, clozapine 500 mg/day) occurred during the first 8 
weeks of the 14-week study; during the last 6 weeks, dosages were adjusted individually (generally 
increased if response was insufficient, but sometimes reduced because of adverse effects). Improvement 
over time in global neurocognitive score was seen for olanzapine and risperidone. In general executive and 
perceptual organization and in processing speed and attention, improvement was seen with olanzapine. In 
simple motor function, there was improvement with clozapine. Changes in global neurocognitive 
performance with olanzapine and risperidone were of medium magnitude (approximately 8 to 9 "IQ 
equivalents") but large enough to be clinically significant. Beneficial changes with clozapine were modest. 
Despite cognitive gains, patients still had significant impairments of cognitive ability and social/vocational 
functioning. Improvements in neurocognitive deficits were associated with improvements in negative 
symptoms (Bilder et al, 2002b). 
b)  Schizophrenic patients treated with clozapine were more likely to be rated as improved and less likely to
discontinue treatment due to lack of efficacy than a matched group treated with haloperidol. Seventy-one 
patients between the ages of 20 to 55 years with a diagnosis of schizophrenic or schizoaffective disorder 
were enrolled in this 6-month, double-blind, prospective, randomized trial. These outpatients, were 
documented as poor or partial responders to antipsychotic therapy and had a rating of at least moderate on 
1 of 4 Brief Psychiatric Rating Scale (BSRS) items (conceptual disorganization, suspiciousness, 
hallucinatory behavior, or unusual thought content). The two major outcome measures for this study were 
time to discontinuation of study medication due to lack of clinical response and 20% improvement in the 4 
item BPRS cluster during two consecutive rating periods. The haloperidol group (n=34) was targeted to 
receive 10 milligrams (mg)/day, along with 2 mg/day of benztropine, while the clozapine group was to 
receive 500 mg/day (n=37). Doses could be adjusted in either group to a range of 4 to 16 mg/day for the 
haloperidol group and 200 to 800 mg/day for the clozapine group depending upon the patient's clinical 
course. At the end of 29 weeks, 50.5% of the haloperidol-treated group (mean dose 18.9 mg/day) and 
11.6% of the clozapine group (mean dose 523 mg/day) had discontinued treatment due to lack of efficacy 
(p=0.02). The mean BPRS ratings at the end of the study were 3.2 and 4.2 for the clozapine and 
haloperidol groups respectively (p less than 0.001). There was no difference found between the groups as 
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measured by the Schedule for Assessment of Negative Symptoms (SANS) score using the sum of the 4 
global ratings. Haloperidol-treated patients experienced more dry mouth and decreased appetite, while the 
clozapine-treated group reported more salivation, sweating, and dizziness. Three haloperidol and 2 
clozapine-treated patients dropped-out of the study due to adverse drug effects (Kane et al, 2001). 
c)  Clozapine exhibited improved efficacy with fewer adverse effects as compared to haloperidol in a 
randomized, double-blind, 12-month study conducted at Veterans Affairs medical centers (n=423 with 
refractory schizophrenia). Using intention-to-treat analysis, schizophrenia symptom scores were 
significantly improved with clozapine over haloperidol at 6 weeks (p equals 0.008) and 6 months (p equals 
0.001), with no statistical difference in quality of life measures. When crossover cases were excluded, 
quality of life measures were significantly better in the clozapine group at 3 months and 1 year (p equals 
0.02). Clozapine also reduced scores for tardive dyskinesia, akathisia and extrapyramidal syndrome. 
Clozapine's higher costs for drug acquisition and laboratory monitoring were offset by decreased inpatient 
hospital stays (Rosenheck et al, 1997). 
d)  These investigators later evaluated compliance with clozapine versus haloperidol. The results confirmed 
that clozapine established better medication continuation and regimen compliance. Patients taking 
clozapine continued taking the study drug for a mean of 35.5 weeks as compared with on 27.2 weeks 
among haloperidol patients (p=0.0001). No differences were found between the groups in the proportion of 
prescribed pills that were returned at any time point. Continuation with medication is greater with clozapine 
than haloperidol and is partly explained by greater symptom improvement and reduced side effects. No 
differences were discovered in regimen compliance (Rosenheck et al, 2000). 

4.6.Q.3   Adverse Effects 
a)  The results of one study suggest that patients receiving atypical antipsychotics have a higher incidence 
of PANCREATITIS than patients receiving a conventional antipsychotic medication. In a retrospective, 
pharmacovigilance study, 192 cases of pancreatitis were identified in patients taking clozapine (mean dose, 
306.7 milligrams (mg)/day), olanzapine (mean dose, 15 mg/day), risperidone, (mean dose, 4 mg/day) or 
haloperidol (mean dose, 8.2 mg/day). Of the identified cases, 40%, 33%, and 16% were related to 
treatment with the atypical antipsychotic medications clozapine, olanzapine, or risperidone, respectively, as 
compared with 12% of the cases which were related to the conventional neuroleptic, haloperidol. In most 
patients, time to onset of pancreatitis was within 6 months after initiation of treatment (Koller et al, 2003b).
b)  No significant difference was found in sexual disturbances occurring in clozapine-treated versus 
haloperidol-treated patients (Hummer et al, 1999). Inpatients receiving either clozapine (n=100) or 
haloperidol (n=53) were screened. The most common adverse event in both groups was diminished sexual 
desire occurring in 4 (33.3%) of the haloperidol-treated women, 26 (63.4%) of the haloperidol-treated men, 
7 (28%) of the clozapine-treated women, and 43 (57.3%) of the clozapine-treated men. Among women 
treated, amenorrhea occurred in 4 (33.3%) of the haloperidol patients and in 3 (12%) of the clozapine 
patients. Larger studies may be needed to show differences. 
c)  In a prospective study, the incidence of alanine aminotransferase (ALT) elevation to more than twice the 
upper normal limit was statistically greater with clozapine (37%, n=167) than with haloperidol (17%, n=71). 
Among those receiving clozapine, the rates of elevations in aspartate aminotransferase (AST) and gamma
glutamyl transpeptidase (GGT) to more than twice the upper normal limit were 12% and 15%, respectively. 
No such increases in bilirubin or alkaline phosphatase occurred in clozapine-treated patients. These effects
were transient in the majority of patients (disappearing by week 13) with no clinical manifestations reported 
(Hummer et al, 1997). 

 
4.6.R   Diazepam 

 
4.6.R.1   Schizophrenia 

a)  Haloperidol was compared with placebo, chlorpromazine, diazepam, and imipramine as prophylactic 
agents to prevent relapse of schizophrenic patients. At the end of the three year trial, haloperidol and 
chlorpromazine significantly prolonged remission as compared to the other three treatments. Daily doses
haloperidol were 3 mg; chlorpromazine doses were 75 mg (Nishikawa et al, 1982a). 

 
4.6.S   Diphenhydramine 

 
4.6.S.1   Dementia - Restlessness and agitation 

a)  Oxazepam, haloperidol, and diphenhydramine were equally efficacious in the treatment of agitated 
behavior in 59 elderly demented inpatients in an 8-week, double-blind study (Coccaro et al, 1990a). The 
mean daily doses were oxazepam 30 +/- 19.4 mg, haloperidol 1.5 +/- 0.9 mg, and diphenhydramine 81.3 
+/- 48.5 mg. Chloral hydrate was given if the study medication did not adequately control agitation. Ratings 
scale scores indicated that diphenhydramine and haloperidol were more effective than oxazepam, but none 
of the differences in scores among the groups was significant. Only modest improvement was seen in 
terms of agitated behavior and activities of daily living. There was only a slight decrease in the use of 
chloral hydrate in all 3 groups during the study and no difference among the groups. 

 
4.6.T   Droperidol 

Agitation 
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Postoperative nausea and vomiting 

 
4.6.T.1   Agitation 

a)  In equal doses, intramuscular (IM) droperidol controlled agitation more rapidly than haloperidol without a 
difference in side effect occurrence. A randomized, double-blind, prospective study (Thomas et al, 1992) 
compared haloperidol versus droperidol for chemical restraint in agitated or violent patients. Sixty-eight 
patients randomly received 5 mg of haloperidol or droperidol by the intravenous (IV) or IM routes and were 
monitored for behavior control on a combativeness scale ranging 1 to 5. Patients were also monitored for 
side effects and vital sign changes. Patients were compared at 5, 10, 15, 30 and 60 minutes after injection 
of drug. Intramuscular droperidol controlled combativeness significantly more than IM haloperidol at ten, 15 
and 30 minutes while no significant difference was noted at 60 minutes in equal doses. No significant 
difference in behavior control was seen when the drugs were given IV. 
b)  In a double-blind study (Resnick & Burton, 1984), intramuscular droperidol and haloperidol were 
compared in the treatment of 27 acutely agitated patients. Patients received either droperidol 5 milligrams 
or haloperidol 5 milligrams intramuscularly, and were psychologically evaluated at 15 minutes following 
initial injection and at 30-minute intervals for 3 hours thereafter. At 30 minutes following the initial treatment, 
36% of the droperidol-treated and 81% of the haloperidol-treated patients required a second injection. Both 
agents were well tolerated. The investigators recognize the greater sedative effect associated with 
droperidol, and admit that this property may explain the more rapid control of patients in the droperidol- 
treated group. 

 
4.6.T.2   Postoperative nausea and vomiting 

a)  Intramuscular (IM) droperidol 5 mg was compared with a single IM dose of haloperidol 2 mg and 
prochlorperazine 10 mg as a premedicant in a group of 65 patients. The incidence of vomiting with 
droperidol at 0.5 to 1 hour postoperatively was 50% compared to 7% with haloperidol. However, droperidol 
exerted its antiemetic effect up to 24 hours as compared with haloperidol and prochlorperazine, which had 
a duration of only 4 hours. Ideally a combination of droperidol and haloperidol should be used to provide a
rapid onset with a long duration of effect (Loeser et al, 1979). 

 
4.6.U   Flunitrazepam 

 
4.6.U.1   Aggressive behavior - Psychotic disorder 

a)  Intramuscularly administered flunitrazepam and haloperidol were similarly effective in controlling 
agitated or aggressive behavior in emergency psychiatric situations (Dorevitch et al, 1999). In the study 
group of 28 patients, 19 with schizophrenia, 7 with schizoaffective disorder, and 2 with bipolar disorder), an 
intramuscular injection of either flunitrazepam 1 milligram (mg) or haloperidol 5 mg during an acute 
aggressive outburst significantly reduced Overt Aggression Scale scores (p less than 0.001, time effect). At
90 minutes post-administration, the rate of response reduction in total Overt Aggression Scale score was 
80% (12/15) in the flunitrazepam group and 92% (12/13) in the haloperidol group (p=0.34). Flunitrazepam 
reached its maximal antiaggressive effect 30 minutes after administration, while haloperidol increased its 
activity more gradually, and the difference in antiaggressive effect over time was significant (p less than 
0.01, time-by-group interaction). In both groups, the reduction in aggression level lasted for at least 120 
minutes after drug administration. Each drug induced marked sedation in 3 patients. 

 
4.6.V   Flupenthixol 

Psychotic disorder 

Schizophrenia 

 
4.6.V.1   Psychotic disorder 

a)  An open trial of flupenthixol versus haloperidol was conducted in 40 acutely psychotic patients in an 
open, 28-day controlled study. Patients received oral flupenthixol 32 to 192 milligrams/day (mean dose 112 
mg/day) or oral haloperidol 2 to 50 milligrams/day (mean dose 18 mg/day) as required for control of 
psychotic symptoms. While global assessment revealed a significant reduction in severity of symptoms in 
both groups, 5 patients receiving flupenthixol had complete or almost complete remission of symptoms at 
the 28-day assessment, whereas none of those taking haloperidol had achieved this degree of remission. 
In addition, anxiety/depression scores improved considerably with flupenthixol, whereas haloperidol had 
little effect. Flupenthixol also had an activating effect, but haloperidol did not. The authors felt that while 
both drug were effective, flupenthixol had a faster onset of symptom control than haloperidol. However, at 
these doses it caused more extrapyramidal symptoms than haloperidol (Parent & Toussaint, 1983). 

 
4.6.V.2   Schizophrenia 

a)  Haloperidol decanoate (mean dose 131 to 151 milligrams/4 weeks) was compared with flupenthixol 

Page 110 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 110

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 110 of 160



decanoate (mean dose 56 to 66 milligrams/4 weeks) in 32 schizophrenic patients in a 48 week, double-
blind, crossover study. Side effects of the two drugs were comparable, but therapeutic efficacy near the end 
of each dosing period was significantly better for haloperidol than flupenthixol. The investigators 
recommended a shorter dosing interval for flupenthixol (Eberhard & Hellbom, 1986). 
b)  Haloperidol was reported superior to flupenthixol in producing lower levels of psychopathology in 
chronic schizophrenic inpatients in a double-blind, crossover study (Ehmann et al, 1987). Average doses of
haloperidol and flupenthixol at the time of final assessments were 33 milligrams daily (range, 10 to 84 
milligrams) and 27 mg daily (range, 8 to 84 mg daily), respectively. Significantly less psychiatric disturbance 
was observed during haloperidol therapy as determined by the Rating Scale of the Mental State (RSMS) 
and the BPRS Agitation-Excitement Scale: Less psychopathology was also observed with haloperidol on 
total scores for BPRS but this was not significant. Side effects were similar with both agents, primarily 
extrapyramidal symptoms. In addition, no evidence was observed to suggest that flupenthixol is useful in 
"activating" chronic schizophrenic patients, or in alleviating affective symptoms. 

 
4.6.W   Fluphenazine 

Gilles de la Tourette's syndrome 

Schizophrenia 

 
4.6.W.1   Gilles de la Tourette's syndrome 

a)  In 23 patients with Tourette's syndrome who had previously been treated with haloperidol, fluphenazine 
treatment was equally efficacious but fluphenazine produced fewer side effects. The previous treatment 
consisted of haloperidol 1.5 to 9 milligrams/day for 2 months to 9 years and was replaced with fluphenzine
1 to 16 milligrams/day for 1 month to 2.75 years (Singer et al, 1986). 

 
4.6.W.2   Schizophrenia 

a)  Haloperidol decanoate and fluphenazine decanoate were equally efficacious in an 8-month study in 
schizophrenic patients (Chouinard et al, 1984). Haloperidol decanoate was given in doses of 15 to 900 
milligrams (median, 225 mg) every 2 to 4 weeks with fluphenazine decanoate administered in doses of 2.5 
to 300 milligrams per injection (median, 75 mg) every 2 to 4 weeks. No significant differences between the 
2 drugs were observed with regard to therapeutic efficacy; however, tardive dyskinetic movements of the 
tongue and jaw were more severe in haloperidol-treated patients. 
b)  Haloperidol decanoate was compared with fluphenazine decanoate in 38 schizophrenic inpatients in a 
parallel, single-blind study which lasted for 60 weeks. Doses were based on standard relative potency 
assignments calculated from previous neuroleptic medication, and haloperidol and fluphenazine were 
considered equipotent. The haloperidol patients had better mental states but poorer ward behavior and 
lower parkinsonism scores compared with the fluphenazine group (McKane et al, 1987). 

 
4.6.X   Imipramine 

 
4.6.X.1   Schizophrenia 

a)  Haloperidol was compared with placebo, chlorpromazine, diazepam, and imipramine as prophylactic 
agents to prevent relapse of schizophrenic patients. At the end of the three-year trial, haloperidol and 
chlorpromazine significantly prolonged remission as compared to the other three treatments. Daily doses
haloperidol were 3 milligrams; chlorpromazine doses were 75 mg (Nishikawa et al, 1982). 

 
4.6.Y   Lithium 

 
4.6.Y.1   Aggressive behavior 

a)  The same results of the same study were published in two different journals (Platt et al, 1984, 1984a)
(Campbell et al, 1984). They compared the effects of lithium (mean dose 1,166 mg/day) to haloperidol 
(mean dose 2.95 mg/day) on cognition in hospitalized school-age children with conduct disorder. After a 
two week placebo period to eliminate placebo responders, 61 children were divided into haloperidol, 
lithium, or placebo groups. Both drugs gave better responses by a variety of tests and were equally 
effective. Haloperidol produced significantly more side effects. 

 
4.6.Z   Lorazepam 

Agitation - Psychotic disorder 

Delirium 
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4.6.Z.1   Agitation - Psychotic disorder 
a)  The combination of haloperidol and lorazepam was suggested to be more effective than lorazepam 
alone in agitated patients presenting to the psychiatric emergency service (Bieniek et al, 1998). Patients 
who met clinical criteria for the use of chemical restraints and had a minimum score of 4 on the Overt 
Aggression Scale received either lorazepam 2 milligrams (mg) (n=11) or haloperidol 5 mg and lorazepam 2 
mg (n=9). Combination therapy was significantly better than lorazepam alone after 1 hour according to the 
Overt Aggression Scale and the visual analog scale (p less than 0.05). However, on the Clinical Global 
Impressions severity scale, the comparison was not significant. With repeated measures of analyses of 
variance, both groups improved over time. 
b)  Repeated doses of either lorazepam 2 milligrams or haloperidol 5 milligrams were equally effective for 
the early treatment of acute agitation in psychotic patients (Battaglia et al, 1997). In a double-blind, 
randomized study, 98 patients received either intramuscular lorazepam, haloperidol, or both. Patients 
received 1 to 6 injections in a 12-hour period depending upon clinical need. Effective symptom reduction 
was achieved in each treatment group with significant decreases from baseline at every hourly evaluation 
(p less than 0.01). Mean differences on the Agitated Behavior Scale and modified Brief Psychiatric Rating 
Scale suggested that tranquilization was most rapid in patients receiving the combination therapy (p less 
than 0.05). 

 
4.6.Z.2   Delirium 

a)  Chlorpromazine (n=13) and haloperidol (n=11) were effective and had few side effects in the treatment 
of delirium in AIDS patients in a double-blind study; lorazepam (n=6) was not effective and was associated 
with adverse effects (Breitbart et al, 1996). Average doses for the first 24 hours of treatment were 
lorazepam 3 mg, chlorpromazine 50 mg, and haloperidol 1.4 mg. There was significant improvement in the 
2 neuroleptic-treated groups in the first 24 hours as measured by the Delirium Rating Scale scores (p less
than 0.001 for both groups). Very little further improvement was seen after day 2. Delirium symptoms did 
not improve in the lorazepam-treated group. Cognitive status as measured by the Mini-Mental State scale
improved in the chlorpromazine group (p less than 0.001) and haloperidol group (NS), but did not improve 
in the lorazepam group. Few extrapyramidal side effects were associated with either neuroleptic drug, but 
all lorazepam-treated patients developed adverse effects that led to the removal of this drug from the 
protocol. Breitbart et al recommend further study to confirm their finding that early intervention with low-
dose neuroleptics is effective in managing delirium in AIDS patients. 

 
4.6.AA   Loxapine 

 
4.6.AA.1   Schizophrenia 

a)  Intramuscular loxapine and intramuscular haloperidol at the usual therapeutic doses were shown to be 
comparable in the initial management of hostile and aggressive schizophrenic patients. Both drugs resulted 
in rapid improvement in symptoms of hostility and uncooperativeness, and produced desirable sedation. 
The maintenance of therapeutic response after conversion to oral medication was also comparable 
between the 2 drugs (Tuason, 1986). 

 
4.6.AB   Melperone 

 
4.6.AB.1   Anxiety 

a)  The effects of melperone, chlorpromazine, haloperidol, and diazepam on artificially-induced anxiety 
were compared in normal subjects. Autonomic (skin conductance) response evoked during aversive 
classical conditioning was measured in eleven healthy subjects. Single oral doses of placebo, melperone 
10 mg, melperone 50 mg, chlorpromazine 50 mg, diazepam 10 mg, and haloperidol were administered 
randomly to each member of the study group. There was a minimum of 10 days between tests. Judging 
from the data which indicates a subject's anxiety level in this experimental setting, ie, skin conductance 
level during habituation and reinforcement, its pattern of changes and fluctuations, etc, it may be concluded 
that diazepam, the higher (50 mg) dose of melperone and chlorpromazine are effective anxiolytics. 
Whereas melperone 50 mg reduced skin conductance level, and eliminated anticipatory responses, 
melperone 10 mg (as well as haloperidol) had no effect upon conditioned and unconditioned responses 
(Molander, 1982). 

 
4.6.AC   Mesoridazine 

 
4.6.AC.1   Schizophrenia 

a)  Mesoridazine was compared with haloperidol in a group of 39 schizophrenic patients in an attempt to 
correlate the response seen in the first 48 hours, as measured by the Dysphoric Response Index (DRI) with 
ultimate outcome of therapy (White et al, 1981). The daily dosage of haloperidol was 2 to 100 milligrams 
(mean 28 mg) and of mesoridazine was 100 to 800 milligrams (mean 421 mg). The outcome as measured 
by BPRS (Brief Psychiatric Rating Scale and CGI (Clinical Global Impressions Scale), was equivalent for 
the two regimens. Side effects for the two regimens were significantly different. Correlation of the DRI to 
ultimate outcome was poor. 

 
4.6.AD   Metoclopramide 
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4.6.AD.1   Chemotherapy-induced nausea and vomiting 

a)  Metoclopramide (2 mg/kg) was compared with haloperidol (3 mg total dose) for the control of cisplatin
induced emesis (Grunberg et al, 1984). Both drugs were administered intravenously two hours for five 
doses beginning one-half hour before cisplatin therapy. Twenty-eight patients completed the cross-over 
study. Metoclopramide resulted in 1.92 vomiting episodes (range 0-5) with 36% exhibiting no vomiting. 
Haloperidol resulted in 3.04 vomiting episodes (range 0-8) with 20% having no vomiting. Metoclopramide
showed a minor but not significant advantage. 

 
4.6.AE   Midazolam 

 
4.6.AE.1   Psychotic disorder 

a)  A single-blind study of fifteen healthy male schizophrenic patients found intramuscular administration of 
250 milligrams (mg) of sodium amytal or 5 mg of midazolam significantly more effective than 10 mg of 
haloperidol in controlling motor agitation. Midazolam and sodium amytal were also more effective than 
haloperidol in controlling hostility, though this did not reach statistical significance. No significant difference 
in controlling auditory hallucinations or flight of ideas was noted (Wyant et al, 1990a). 

 
4.6.AF   Molindone 

Psychotic disorder 

Tardive dyskinesia 

 
4.6.AF.1   Psychotic disorder 

a)  Molindone and haloperidol were comparable in a study of 24 acutely psychotic patients (Binder et al, 
1981). The dose of molindone was 25 milligrams 2 to 4 times/day (+ as needed) the dose of haloperidol 
was 5 milligrams 2 to 4 times/day (+ as needed). Both drugs were given intramuscularly. Evaluation of 
results was based on Brief Psychiatric Rating Scale, Target Symptom Rating Scale, and Clinical Global 
Impression. 
b)  Molindone (up to 225 milligrams/day by injection followed by up to 500 mg/day orally) was compared 
with haloperidol (up to 45 milligrams/day by injection followed by 100 mg/day orally) in 35 acutely 
schizophrenic patients in a double-blind study. There were no significant differences in efficacy or safety 
over the 4 weeks of the study (Escobar et al, 1985). 

 
4.6.AF.2   Tardive dyskinesia 

a)  Haloperidol was more effective than molindone at masking tardive dyskinesia which was exacerbated 
by withdrawal of neuroleptic medication. Molindone was compared with haloperidol with regard to their 
ability to mask neuroleptic withdrawal-exacerbated tardive dyskinesia, using the theoretical proposition that 
agents less able to mask are less dyskinetogenic (Glazer et al, 1985). In a parallel, double-blind study, 11 
patients were given either molindone or haloperidol in doses ranging from 50% to 200% dose equivalency 
to the neuroleptics from which they had been removed, at a point after discontinuation where involuntary 
movements showed a significant increase. At doses that were equivalent to 200% of the prestudy 
neuroleptic dose, molindone was shown to be less able to mask neuroleptic withdrawal-exacerbated tardive 
dyskinesia than was haloperidol, thereby suggesting lower dyskinetogenic potential. 

 
4.6.AG   Olanzapine 

Adverse reaction to cannabis - Drug-induced psychosis 

Mania 

Schizophrenia 

Tardive dyskinesia 

 
4.6.AG.1   Adverse reaction to cannabis - Drug-induced psychosis 

a)  Olanzapine was as effective as haloperidol in the treatment of cannabis-induced psychotic disorder 
(Berk et al, 1999). In a double- blind study, patients with a psychotic episode associated with cannabis use 
were randomized to receive either olanzapine 10 milligrams (n=15) or haloperidol 10 mg (n=15). After 4 
weeks there was a significant improvement in both groups as compared to baseline measured on the Brief 
Psychiatric Rating Scale (p=0.0002 for olanzapine, p=0.0001 for haloperidol). There was no significant 
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difference between the 2 groups. Olanzapine was associated with fewer extrapyramidal side effects. 
 
4.6.AG.2   Mania 

a)  Olanzapine and haloperidol therapies were similarly effective in the treatment of acute mania in patients 
with bipolar disorder. In a randomized, double-blind study, patients with bipolar I disorder, mixed or manic 
episode and a Young-Mania Rating Scale (Y-MRS) score of at least 20 received either olanzapine (5 to 20 
milligram (mg)/day) or haloperidol (3 to 15 mg/day) at flexible doses for 6 weeks. Patients showing 
symptom improvement entered a 6-week continuation phase in which they received ongoing treatment. 
Symptomatic remission was defined as a Y-MRS score of 12 or less and a Hamilton Rating Scale for 
Depression score (HAM-D) of 8 or less at week 6. Symptomatic remission rates for patients in the 
olanzapine group were similar to those of patients in the haloperidol group at week 6 (52.1% vs 46.1%, 
respectively; p=NS) and week 12 (51.7% vs 43.8%, respectively; p=NS). However, olanzapine treatment 
produced greater improvements in health- related quality of life factors as compared with haloperidol 
treatment (Shi et al, 2002). 

 
4.6.AG.3   Schizophrenia 

a)  SUMMARY: Olanzapine is more effective than haloperidol for the treatment of negative symptoms of 
schizophrenia; both agents are similarly effective in managing positive symptoms. Olanzapine is less likely 
to induce extrapyramidal reactions or elevation of serum prolactin levels. 
b)  Olanzapine and risperidone improved neurocognitive deficits more than did haloperidol or clozapine in 
patients with schizophrenia or schizoaffective disorder that was refractory to treatment with typical 
antipsychotics. In a randomized, double-blind study, inpatients were given clozapine (n=24) 200 to 800 
milligrams (mg) per day, olanzapine (n=26) 10 to 40 mg/day, risperidone (n=26) 4 to 16 mg day, or 
haloperidol (n=25) 10 to 30 mg/day. Dose escalation and fixed-dose treatment (target doses: olanzapine 20 
mg/day, risperidone 8 mg/day, haloperidol 20 mg/day, clozapine 500 mg/day) occurred during the first 8 
weeks of the 14-week study; during the last 6 weeks, dosages were adjusted individually (generally 
increased if response was insufficient, but sometimes reduced because of adverse effects). Improvement 
over time in global neurocognitive score was seen for olanzapine and risperidone. In general executive and 
perceptual organization and in processing speed and attention, improvement was seen with olanzapine. In 
simple motor function, there was improvement with clozapine. Changes in global neurocognitive 
performance with olanzapine and risperidone were of medium magnitude (approximately 8 to 9 "IQ 
equivalents") but large enough to be clinically significant. Beneficial changes with clozapine were modest. 
Despite cognitive gains, patients still had significant impairments of cognitive ability and social/vocational 
functioning. Improvements in neurocognitive deficits were associated with improvements in negative 
symptoms (Bilder et al, 2002). 
c)  Olanzapine was at least as effective as and safer than haloperidol for the treatment of schizophrenia in 
a large population of Japanese patients with positive and negative symptoms resistant to treatment with 
typical antipsychotics. In a randomized, double-blind trial, 182 patients were given olanzapine, starting at 5 
milligrams (mg) per day and increased to a maximum of 15 mg/day, or haloperidol, starting at 4 mg/day and 
increasing to 12 mg/day, for 8 weeks. Mean modal daily doses were 10.5 mg for olanzapine and 8 mg for 
haloperidol. The proportion of olanzapine-treated patients who showed moderate to remarkable 
improvement was 44.5%, compared to 40.5% of haloperidol-treated patients. The 95% confidence interval 
was -8% to 16% favoring olanzapine. Thus, olanzapine was not inferior to haloperidol in efficacy. Total and 
subscale scores on the Positive and Negative Symptom Scale (PANSS) were numerically better in the 
olanzapine group than in the haloperidol group, but only on the negative symptoms subscale did the 
difference reach statistical significance (p=0.024). Eighty-one percent of olanzapine-treated patients and 
66% of haloperidol-treated patients finished the study, with fewer dropping out of the olanzapine group 
because of adverse events or abnormal laboratory values ( 8 vs 22). Olanzapine-treated patients showed 
an improvement in extrapyramidal symptoms, whereas haloperidol-treated patients showed a worsening (p 
less than 0.001). Treatment-emergent parkinsonism occurred in 3.2% of the olanzapine group and 18.8% 
of the haloperidol group. By the end of treatment, parkinsonism had resolved in all patients in the 
olanzapine group but was sustained in 7.8% of the haloperidol group. There was a significantly greater 
incidence of insomnia, akathisia, tremor, anorexia, increased salivation, bradykinesia, abnormal gait, 
nausea, and weight decrease in haloperidol-treated patients than in olanzapine-treated patients. Only 
weight gain was significantly greater with olanzapine (0.96 kilogram vs -0.71 kilogram, p less than 0.001). 
Thirty-two percent of olanzapine-treated patients showed no adverse drug reaction and no laboratory 
abnormality, compared to 15.5% of haloperidol-treated patients (p=0.008) (Ishigooka et al, 2001). 
d)  Olanzapine has been at least as effective as haloperidol, each given for six weeks, in the treatment of 
schizophrenia (Tollefson et al, 1997); (Beasley et al, 1996)(Anon, 1996; Anon, 1995). Overall improvement, 
based on Brief Psychiatric Rating Scale (BPRS) total scores, has been greater with olanzapine; this 
reached significance in the largest trial (Anon, 1996). Both agents have produced similar decreases in 
positive symptoms, and the superior overall improvement with olanzapine is attributed to a greater 
reduction in negative symptoms in these patients, particularly in higher dosages (12.5 to 17.5 mg daily); 
decreases in negative symptoms have been significantly greater with olanzapine on the Scale for the 
Assessment of Negative Symptoms (SANS) and Positive and Negative Syndrome Scale (PANSS), 
although significance was not achieved on the BPRS-negative scale in one study (Beasley et al, 1996). 
Significantly more patients have demonstrated greater than 80% improvement in BPRS-total scores with 
olanzapine, whereas the percentage with lower levels of improvement has not always differed significantly 
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between drugs. 
e)  Intramuscular (IM) olanzapine successfully treated acutely agitated patients with schizophrenia in 3 
clinical trials. Two open-label, single-blind trials evaluated 108 patients receiving fixed or variable doses of 
2.5, 5.0, 7.5, or 10.0 milligram (mg) given as 1 to 4 injections daily (QD) for 3 days, followed by 10 to 20 mg 
orally (PO) QD for 2 days. Response was assessed using the Brief Psychiatric Rating Scale (BPRS); the 
positive subscale improved during both IM and PO Administration (no statistical analysis was performed). 
The third study was a multicenter, double-blind, placebo-controlled trial that compared IM olanzapine with 
IM haloperidol in the treatment of acute agitation. Patients (n=311) received up to 3 doses of olanzapine 
(10 mg), haloperidol (7.5 mg) or placebo in 24 hours. Thereafter, patients were treated with oral olanzapine 
(5 to 20 mg QD) or oral haloperidol (5 to 20 mg QD) for 4 days. Patients treated with IM olanzapine or 
haloperidol showed significantly greater improvement over placebo at 2 and 24 hours as measured by the 
BPRS positive subscale, but no differences were observed between olanzapine- and haloperidol-treated
patients. Patients treated with intramuscular olanzapine continued to improve to day 5; but, there was no 
significant difference between patients treated with IM drug between baseline and day 5 (Jones et al, 2000)
f)  In a study of 300 patients with schizoaffective disorder, olanzapine treated patients showed significantly
greater improvement than haloperidol treated patients on the Brief Psychiatric Rating Scale (BPRS) total 
(p=0.002), Positive and Negative Syndrome Scale (PANSS) total (p=0.003), PANSS negative (p=0.006), 
and Montgomery-Asberg Depression Rating Scale (MADRS) total (p less than 0.001). Patients were taken 
from a larger prospective, double blind study. Patients were assessed weekly for a six week acute phase 
with responders followed for up to 1-year. Among acute phase patients with bipolar subtype, olanzapine (5 
to 20 milligrams) was superior to haloperidol (5 to 20 milligrams) in the BPRS (p=0.012), PANSS negative 
(p=0.031) and total (p=0.028), and MADRS (p less than 0.001); however, in depressed subtype patients, 
no significant differences were seen when compared to haloperidol treated patients. During the double-
blind extension phase, the only significant difference between treatment groups was in the MADRS total 
score in favor of olanzapine (p=0.045). Extrapyramidal symptoms were less severe among olanzapine 
treated patients (p=0.016), but weight gain was more problematic (p=0.032) (Tran et al, 1997). 
g)  In a 6-week randomized study of 83 patients with first-episode psychosis (schizophrenia, 
schizophreniform disorder, or schizoaffective disorder), patients receiving olanzapine showed significantly 
greater improvement on the Brief Psychiatric Rating Scale (BPRS) and the Positive and Negative 
Symptoms Scale (PANSS) as compared to patients receiving haloperidol. Patients greater than 45 years of 
age at onset of symptoms with a disease duration of greater than 5 years received olanzapine or 
haloperidol 5 milligrams (mg) per day and adjusted every 7 days within the range of 5 to 20 mg per day. On 
the BPRS, 67.2% of olanzapine treated patients experienced a 40% or greater improvement from baseline 
compared to 29.2% of haloperidol treated patients (p=0.003). Olanzapine treated patients also improved 
more on the PANSS total score (p=0.02) and positive symptom score (p=0.03) compared to haloperidol 
treated patients. Using the Simpson-Angus scale, olanzapine patients showed improvement in 
extrapyramidal symptoms, whereas haloperidol treated patients worsened (p less than 0.001). Somnolence 
was more common in olanzapine treated patients, whereas akathisia and hypertonia were more common 
with haloperidol (Sanger et al, 1999). 
h)  Olanzapine showed a superior and broader spectrum of efficacy over haloperidol in the treatment of 
schizophrenia and also had a more favorable safety profile (Tollefson et al, 1997). In a large international, 
multicenter double-blind trial, olanzapine (N=1336) was compared to haloperidol (N=660) over 6 weeks. 
Starting doses were 5 milligrams (mg) for both drugs which could be increased by 5 mg increments at the 
investigator's discretion to a maximum of 20 mg/day. Olanzapine was significantly superior to haloperidol 
on the Brief Psychiatric Rating Scale (p less than 0.02), the Positive and Negative Syndrome Scale 
(p=0.05), the clinical Global Impression severity score (p less than 0.03), and the Montgomery-Asberg 
Depression Rating Scale total score (p=0.001). Significant advantages were also seen in the 
extrapyramidal profiles and effects on prolactin levels. Further analyses revealed that depressive signs and 
symptoms were also better controlled with olanzapine therapy (Tollefson et al, 1998). On the Montgomery
Asberg Depression Rating Scale, olanzapine was significantly more effective than haloperidol (p = 0.001).
i)  In multiple clinical trials of olanzapine, the incidence of self-directed aggression among patients receiving 
olanzapine, haloperidol, or placebo, was not significantly different (Keck et al, 2000). These trials indicated 
a significantly greater improvement in suicidal thoughts in olanzapine-treated patients compared with 
haloperidol-treated patients. Another analysis demonstrated a 2.3-fold reduction in the annual suicide 
attempt rate among chronic psychotic patients receiving olanzapine versus haloperidol. 

 
4.6.AG.4   Tardive dyskinesia 

a)  Olanzapine was associated with a lower incidence of tardive dyskinesia when compared to haloperidol 
(Tollefson, 1997a). Data combined from 3 controlled and blinded studies evaluating patients with 
schizophrenia, schizophreniform disorder, or schizoaffective disorder treated with olanzapine (n=707) or 
haloperidol (n=197) were compared. Patients had no evidence of tardive dyskinesia at baseline. At any visit 
after baseline 7.1% of patients in the olanzapine group and 16.2% of patients in the haloperidol group 
manifested treatment-emergent tardive dyskinesia (p less than 0.001). At the last study visit, 2.3% of 
olanzapine patients and 7.6% of haloperidol patients manifested tardive dyskinesia (p equal to 0.001). 
Similar results have been reported (Beasley et al, 1999). 

4.6.AG.5   Efficacy 
a)  Results of a retrospective analysis showed that olanzapine treatment was associated with a lower rate 
of extrapyramidal symptoms (EPS) than haloperidol, but was similar to rates occurring with risperidone and 
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clozapine therapy. In a pooled analysis of 23 randomized, controlled clinical trials in 4611 patients with 
schizophrenia, frequency and severity of EPS associated with olanzapine therapy (2.5 to 20 milligrams 
(mg)/day) was compared with that of haloperidol (1 to 20 mg/day), risperidone (4 to 12 mg/day), clozapine
(25 to 625 mg/day), and placebo. Dystonic events (ie, dystonia, oculogyric crisis, opisthotonos, torticollis) 
occurred in significantly fewer patients during olanzapine treatment as compared with haloperidol (0.5% vs
5.6%, respectively; p less than 0.001) or risperidone (1% vs 3.2%, respectively; p=0.047) treatment, while 
no significant difference was found between olanzapine- and clozapine-treated patients. As compared with
olanzapine-treated patients, a significantly higher percentage of haloperidol-treated patients experienced 
parkinsonian events (ie, akinesia, cogwheel rigidity, extrapyramidal syndrome, hypertonia, hypokinesia, 
masked facies, and tremor) (9.3% vs 28.3%, respectively; p less than 0.001) or akathisia events (ie, 
akathisia, hyperkinesia) (6.7% vs 20.4%, respectively; p less than 0.001) during therapy. However, no 
significant difference was observed between the olanzapine group as compared with the placebo, 
risperidone, or clozapine groups in regard to the occurrence of parkinsonian or akathisia events. Overall, 
EPS occurred in significantly more patients treated with haloperidol as compared with olanzapine (44.4% 
vs 16.2%, respectively; p less than 0.001) and in fewer patients treated with clozapine as compared with 
olanzapine (2.6% vs 6.8%, respectively; p=0.047). The overall rate of EPS was similar between the 
placebo and risperidone groups as compared with olanzapine. Significantly fewer patients received 
anticholinergic medications in the olanzapine group as compared with the haloperidol (p less than 0.001) or 
risperidone (p=0.018) groups. No difference was found between olanzapine-treated patients as compared 
with placebo or clozapine in regard to percentage of patients given anticholinergic drugs during therapy 
(Carlson et al, 2003). 
b)  Pooled safety results from 3 large double-blind, controlled trials in 2606 patients demonstrated that 
olanzapine had a significantly lower rate of any extrapyramidal symptoms (EPS) occurring versus 
haloperidol (p less than 0.001) (Tran et al, 1997). Also statistically fewer patients treated with olanzapine 
discontinued the study because of EPS (p less than 0.001). This suggests that the use of olanzapine may 
be associated with better long-term compliance due to fewer adverse effects. 
c)  The risk of extrapyramidal adverse effects is lower with olanzapine compared to haloperidol, especially 
dystonic reactions. Increases in serum prolactin have been significantly less with olanzapine (Tollefson et 
al, 1997); (Beasley et al, 1996)(Anon, 1996; Anon, 1995). 

4.6.AG.6   Adverse Effects 
a)  The results of one study suggest that patients receiving atypical antipsychotics have a higher incidence 
of PANCREATITIS than patients receiving a conventional antipsychotic medication. In a retrospective, 
pharmacovigilance study, 192 cases of pancreatitis were identified in patients taking clozapine (mean dose, 
306.7 milligrams (mg)/day), olanzapine (mean dose, 15 mg/day), risperidone, (mean dose, 4 mg/day) or 
haloperidol (mean dose, 8.2 mg/day). Of the identified cases, 40%, 33%, and 16% were related to 
treatment with the atypical antipsychotic medications clozapine, olanzapine, or risperidone, respectively, as 
compared with 12% of the cases which were related to the conventional neuroleptic, haloperidol. In most 
patients, time to onset of pancreatitis was within 6 months after initiation of treatment (Koller et al, 2003).

 
4.6.AH   Oxazepam 

 
4.6.AH.1   Dementia - Restlessness and agitation 

a)  Oxazepam, haloperidol, and diphenhydramine were equally efficacious in the treatment of agitated 
behavior in 59 elderly demented inpatients in an 8-week, double-blind study (Coccaro et al, 1990). The 
mean daily doses were oxazepam 30 +/- 19.4 milligrams, haloperidol 1.5 +/- 0.9 milligrams, and 
diphenhydramine 81.3 +/- 48.5 mg. Chloral hydrate was given if the study medication did not adequately 
control agitation. Ratings scale scores indicated that diphenhydramine and haloperidol were more effective 
than oxazepam, but none of the differences in scores among the groups was significant. Only modest 
improvement was seen in terms of agitated behavior and activities of daily living. There was only a slight 
decrease in the use of chloral hydrate in all 3 groups during the study and no difference among the groups.

 
4.6.AI   Oxcarbazepine 

 
4.6.AI.1   Bipolar disorder 

a)  Oxcarbazepine has been compared with with haloperidol in 42 patients with acute mania; mean doses 
used were 2400 mg/day and 42 mg/day respectively. Although the response to oxcarbazepine was slower, 
by the end of the second week of treatment, results were similar in both treatment groups. Haloperidol-
treated patients had a significantly higher incidence of adverse effects (Emrich, 1990). 

 
4.6.AJ   Penfluridol 

Gilles de la Tourette's syndrome 

Schizophrenia 
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4.6.AJ.1   Gilles de la Tourette's syndrome 
a)  Haloperidol has been the drug of choice for Tourette's syndrome for many years, producing beneficial 
effects in up to 90% of patients treated (Shapiro & Shapiro, 1981; Shapiro et al, 1983). However, adverse 
effects with haloperidol, mainly extrapyramidal symptoms, have limited its use in many patients. Penfluridol 
and pimozide have both been evaluated in the treatment of Tourette's syndrome, based upon animal 
studies suggesting that each drug has catecholamine blocking effects that differ from haloperidol (Nose & 
Takemoto, 1975). Penfluridol is presumed to be a more specific blocker of dopamine than haloperidol. In 
addition, it is postulated that penfluridol produces less frequent and less severe extrapyramidal toxicity than 
haloperidol (Ayd, 1972). However, the differences in extrapyramidal symptoms between the 2 agents 
remain unclear. 
b)  Penfluridol was evaluated in the treatment of Tourette's syndrome (Shapiro et al, 1983). The study 
involved 8 patients with Tourette's syndrome and the results with penfluridol were compared to previous 
therapy with haloperidol or pimozide (6 of 8 patients). There were 7 males and 1 female aged 10 to 33 
years. Penfluridol was given initially in oral doses of 10 mg weekly, increasing by 10 mg weekly for 3 to 19 
months (mean, 10 months). Dosage during treatment ranged from 20 to 160 mg weekly, with penfluridol 
being taken every 3 to 7 days. The percent decrease in tic symptoms was significantly higher for penfluridol 
(mean, 74.4%) than previous haloperidol treatment (mean, 61%). Penfluridol was considered to be slightly 
superior to previous pimozide treatment, however, these differences were not considered significant. Side 
effects, including extrapyramidal symptoms, were less in penfluridol patients as compared to previous 
pimozide or haloperidol therapy. The number of patients using antiparkinson drugs was less with 
penfluridol. 

 
4.6.AJ.2   Schizophrenia 

a)  Penfluridol administered once weekly is probably as effective as haloperidol administered daily in the 
treatment of chronic schizophrenia as well as Tourette's syndrome. An investigational preparation of 
haloperidol decanoate (McNeil Laboratories) can be given IM and has a duration of action of 4 weeks. Both 
haloperidol decanoate and oral penfluridol will have advantages over oral haloperidol for the management 
of chronic schizophrenia, each improving compliance significantly. Other controlled studies have also 
reported the equivalent efficacy of daily chlorpromazine as compared to weekly penfluridol (Chouinard et al, 
1977; Chouinard & Annable, 1976; Claghorn et al, 1979). Thus, penfluridol appears to be as effective as 
chlorpromazine with the advantage of once weekly administration. The incidence of extrapyramidal 
reactions is greater with penfluridol. Penfluridol will be useful in the patients who are non-compliant on 
chlorpromazine given daily and in some patients who are not responding optimally to chlorpromazine alone.

4.6.AJ.3   Efficacy 
a)  Although penfluridol is considered a diphenylbutylpiperidine derivative, it does have structural 
similarities to haloperidol, and both drugs have essentially indistinguishable pharmacologic effects (AMA 
Department of Drugs, 1986). However, the one-week duration of action of penfluridol is significantly longer 
than haloperidol. Although there is some evidence that penfluridol produces a lower incidence of 
extrapyramidal side effects than haloperidol (Ayd, 1972; Shapiro et al, 1983), there are no direct 
comparative studies to support these claims. 

 
4.6.AK   Perazine 

 
4.6.AK.1   Schizophrenia 

a)  High-dose haloperidol was not found to be more effective than standard-dose perazine in treating 
acutely psychotic schizophrenic patients in a double-blind randomized clinical trial of 32 male patients. 
Patients received between 15 to 45 milligrams (mg) daily of haloperidol or 300 to 900 mg/day of perazine. 
According to the Clinical Global Impression scale 60% of all examined patients achieved satisfactory 
improvement after 4 weeks of therapy with an average 65% reduction in their symptoms. The number of 
responders in the haloperidol group (9 of 15) was not statistically different from the responders in the 
perazine group (9 of 17). Symptoms were measured according to the AMP scale. As expected, the high-
dose haloperidol group reported a significantly higher frequency of extrapyramidal symptoms, rigor, and 
acute dyskinesia; the perazine group had a higher incidence of dry mouth. Overall 4 patients discontinued 
the study: 2 in the haloperidol group due to extrapyramidal symptoms and 2 in the perazine group who had 
to be switched to high-dose haloperidol therapy because of uncontrolled symptoms (Schmidt et al, 1982).

 
4.6.AL   Periciazine 

 
4.6.AL.1   Schizophrenia 

a)  Maintenance therapy with oral periciazine in doses of 10 to 60 milligrams daily has been less effective 
than haloperidol 1 to 6 mg daily in symptom-free schizophrenic patients. This was attributed in part to lack 
of dose-dependent decreases in relapse rates with periciazine; although the drug increased symptom-free 
days over doses of 10 to 30 mg daily, a significant decrease in this parameter (placebo levels) was seen 
with 60 mg daily, in association with a high incidence of adverse effects (eg, dysarthria, malaise, 
hypersomnia). These combined results are suggestive of an inverted U-shaped dose-response curve for 
periciazine. In contrast, haloperidol significantly and dose-dependently increased symptom-free days over 
the range of 1 to 6 mg daily, without an increase in adverse effects (Nishikawa et al, 1984). 
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4.6.AM   Perphenazine 

Psychotic disorder 

Schizophrenia 

 
4.6.AM.1   Psychotic disorder 

a)  One double-blind study reported the similar efficacy of intramuscular haloperidol 5 milligrams every 8 
hours and intramuscular perphenazine 5 milligrams every 8 hours in the treatment of acute psychiatric 
episodes (Fitzgerald, 1969). Total doses (mean) of haloperidol and perphenazine were 26 mg and 27 mg,
respectively, over a period of 48 hours. 

 
4.6.AM.2   Schizophrenia 

a)  Haloperidol decanoate (100 milligrams/4 weeks) was compared with perphenazine enanthate (100 
milligrams/2 weeks) in 20 schizophrenic patients in a 48-week, double-blind crossover study. There were 
no significant differences in either safety or efficacy (Rapp et al, 1986). 
b)  Perphenazine decanoate and haloperidol decanoate were compared in a 51-week, randomized, double
blind, cross-over, multicenter study. There were no significant differences between the two drugs in 
antipsychotic efficacy or side effects (Dencker et al, 1994). 

 
4.6.AN   Phenelzine 

 
4.6.AN.1   Personality disorder 

a)  Haloperidol was compared to phenelzine in a placebo-controlled, randomized, double-blind study of 108 
patients with borderline personality disorder over a 5 week period (Soloff et al, 1993). Thirty-six patients 
received 4 mg haloperidol, 38 received 60 mg phenelzine and 34 received look-alike placebo tablets. 
Several measures of effectiveness were evaluated. Haloperidol was found to be ineffective and phenelzine 
was effective in comparison to both placebo and haloperidol. This study was not able to establish a 
dissection of borderline personality disorders into affective and schizotypal subtypes. 

 
4.6.AO   Physostigmine 

 
4.6.AO.1   Alzheimer's disease 

a)  Physostigmine was compared with haloperidol in the treatment of behavioral disturbances in 15 patients 
diagnosed with Alzheimer's disease (Gorman et al, 1993). Physostigmine 15 milligrams/day in two-hourly 
divided doses was compared to haloperidol to 3 milligrams/day. Both drugs were effective in controlling the 
behavioral disturbances. Haloperidol produced a high incidence of adverse effects. 
b)  Physostigmine 6 mg/day was compared with haloperidol 3 mg/day in a double-blind study of two 
patients with Alzheimer's Disease and prominent delusions. Both patients responded to each treatment 
with a decrease in delusions and associated hallucinations and agitated behavior. Physostigmine was well
tolerated in both patients (Cummings et al, 1993). 

 
4.6.AP   Pimozide 

Gilles de la Tourette's syndrome 

Schizophrenia 

 
4.6.AP.1   Gilles de la Tourette's syndrome 

a)  The efficacy of pimozide in Tourette's syndrome was evaluated (Colvin & Tankanow, 1985). Although 
effective, superiority of the drug over haloperidol has not been adequately demonstrated. The drug is 
indicated as reserve therapy for Tourette's syndrome in patients who have not responded to haloperidol or 
who cannot tolerate toxicity of haloperidol. 
b)  In a 6-month, controlled crossover trial of children and adolescents (n=22) with Tourette's syndrome, 
only pimozide demonstrated statistical improvement over placebo on the global rating scale (p less than 
0.05). However, pimozide and haloperidol did not differ statistically in efficacy from each other. Overall, 
64% of subjects attained the goal of 70% tic reduction with active therapy as compared to only 23% with 
placebo. The mean effective doses of pimozide and haloperidol were equivalent (3.4 and 3.5 milligrams 
daily, respectively). Haloperidol was associated with a greater incidence of extrapyramidal symptoms 
(Sallee et al, 1997). 
c)  Haloperidol was compared with pimozide in 9 patients with Gilles de la Tourette syndrome (Ross & 
Moldofsky, 1978). In this double-blind study, patients were assigned to pimozide or haloperidol, each in 
doses of 2 milligrams (mg) initially every morning, increasing by 2 mg every second day until symptoms 
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disappeared or until side effects were observed or until maximum doses of 12 mg daily were obtained. A 
follow-up period of 420 months was undertaken. Both pimozide and haloperidol significantly reduced mean
5-minute tic counts, with no significant difference between the 2 drugs. Both haloperidol and pimozide were 
more effective than placebo. Follow-up at 4 to 20 months indicated that 6 of 7 patients continuing on 
pimozide and one of 2 patients continuing on haloperidol had a greater than 75% improvement in 
symptoms. Significantly fewer days of lethargy or tiredness was associated with pimozide than haloperidol. 
Anticholinergic and extrapyramidal effects were similar with both agents. Pimozide may be an effective 
alternative to haloperidol in Gilles de la Tourette syndrome, particularly in haloperidol non-responders or 
patients receiving haloperidol but developing incapacitating side effects. 
d)  Haloperidol was compared with pimozide in a double-blind, parallel, crossover study lasting 6 weeks in
57 patients with Tourette's syndrome. The maximum dose of haloperidol was 10 milligrams (mg)/day, and 
for pimozide it was 20 mg/day. Haloperidol was slightly more effective than pimozide in the treatment of 
Tourette's syndrome. Adverse effects of haloperidol were not significantly different than those of pimozide. 
Clinically significant cardiac effects did not occur. However, due to the potential of pimozide prolonging 
QTC intervals, haloperidol is the drug of choice for initial treatment of Tourette's syndrome (Shapiro et al, 
1989). 

 
4.6.AP.2   Schizophrenia 

a)  SUMMARY: Pimozide is at least as effective as haloperidol in the treatment of chronic schizophrenia.
b)  Pimozide was compared with haloperidol (5 to 50 milligrams/day (mg/day) of either) in relation to 
dopaminergic blockade and clinical response in 22 patients with schizophrenia. The drugs were equally 
effective. There was no correlation between either dopaminergic blockade or blood level and therapeutic
response (Silverstone et al, 1984). 
c)  Pimozide 306 mg daily was superior to haloperidol 7 to 14 mg daily in chronic schizophrenia in a small 
double-blind study. A subsequent report has indicated the equivalent efficacy of pimozide 10 to 60 mg daily 
and haloperidol 10 to 60 mg daily in acute schizophrenia (Haas & Beckmann, 1982). In this study, however, 
extrapyramidal effects were more pronounced in patients using pimozide (Gowardman et al, 1973). 

 
4.6.AQ   Pramipexole 

 
4.6.AQ.1   Schizophrenia 

a)  Haloperidol 15 mg daily has been superior to pramipexole (0.3, 0.75, or 3 mg daily) in the treatment of 
schizophrenia (Lecrubier, 1994). 

 
4.6.AR   Prochlorperazine 

 
4.6.AR.1   Chemotherapy-induced nausea and vomiting 

a)  Butyrophenones such as haloperidol and droperidol are more effective than phenothiazines such as 
prochlorperazine in moderate to highly emetogenic chemotherapy, particularly when used in combination 
with steroids and antihistamines (Wood, 1993; Sridhar & Donnelly, 1988; Kelley et al, 1986); (Mason, 
1982). 
b)  Haloperidol combined with dexamethasone was compared to prochlorperazine combined with 
dexamethasone in controlling nausea and vomiting in breast cancer patients (Silvey et al, 1988). The 
prospective study was nonblinded and randomized. The patients received either intravenous 
cyclophosphamide, doxorubicin, and fluorouracil (a chemotherapy regimen known as CAF) or 
cyclophosphamide, methotrexate, and fluorouracil) (a chemotherapy regimen known as CMF). Patients 
received either prochlorperazine 6 mg/m(2) plus dexamethasone 5 mg/m(2) or haloperidol 2 mg/m(2) plus 
dexamethasone 5 mg/m(2). The patients received the first dose intravenously 30 minutes before the 
administration of cytotoxic drug, the same dose orally 3.5 hours after therapy and then every 4 hours for 24 
hours. Neither the prochlorperazine plus dexamethasone or haloperidol plus dexamethasone was highly 
effective in preventing nausea and vomiting in the doses and schedules used, although the haloperidol and 
dexamethasone regimen did reduce the severity of vomiting and nausea to some extent. Based upon this 
information, neither regimen can be recommended as standard antiemetic therapy for this patient 
population. 

 
4.6.AS   Quetiapine 

 
4.6.AS.1   Schizophrenia 

a)  In a study involving 361 patients, quetiapine (across 5 fixed doses) was found to be superior to placebo 
in improving depressive symptoms in schizophrenic patients, while haloperidol (12 milligrams/day) was not. 
Additionally, depressive symptoms were improved in a greater proportion of patients treated with quetiapine 
versus haloperidol or placebo. None of the quetiapine patients withdrew from the study due to 
extrapyramidal symptoms, while 4 haloperidol and 1 placebo patient withdrew (Keck et al, 2000a; Glazer, 
2000). 
b)  A 6-week, multicenter, double-blind trial comparing quetiapine and haloperidol (mean total daily doses 
of 455 milligrams and 8 milligrams, respectively) in the treatment of acute exacerbation of schizophrenia 
concluded that quetiapine in as effective and better tolerated than haloperidol. Both agents produced clear 
reductions in the Positive and Negative Syndrome Scale scores and Clinical Global Impression Severity of 
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Illness and Global Improvement scores. Quetiapine was better tolerated in terms of extrapyramidal 
symptoms. In addition, mean serum prolactin concentration decreased in quetiapine patients and increased 
in haloperidol patients (Copolov et al, 2000). 

 
4.6.AT   Remoxipride 

 
4.6.AT.1   Schizophrenia 

a)  SUMMARY: REMOXIPRIDE and HALOPERIDOL have been shown to achieve equal efficacy for the 
treatment of schizophrenia. In some studies, REMOXIPRIDE produced a lower frequency of extrapyramidal 
or other adverse symptoms. 
b)  Controlled-release (CR) REMOXIPRIDE and HALOPERIDOL were shown to produce comparable 
efficacy in the treatment of chronic schizophrenia patients with a preponderance of negative symptoms 
(ratings based on the Positive and Negative Symptoms Scale (PANSS)) in a multi-center, double-blind trial. 
Following a run-in period, patients were randomized to a 24-week course of remoxipride CR 150 to 600 
milligrams (mg)/day (n=97) or haloperidol 5 to 20 mg/day (n=108), given in 2 divided doses. Mean daily 
doses were 334.1 mg for remoxipride and 10.44 mg for haloperidol during the last study-week. A reduction 
of 20% in the PANSS negative symptoms scores occurred in 49.4% and 47.6%, respectively, of 
remoxipride- and haloperidol-treated patients. Clinical Global Impression evaluations rated 33.7% of 
remoxipride and 30.8% of haloperidol patients much or very much improved. Tolerability was similar for 
both medications with the overall adverse effects profile of remoxipride not statistically different from 
haloperidol. The authors noted that the generally low-dosages of haloperidol used in this study may have 
enhanced its tolerability (Lapierre et al, 1999). 
c)  Remoxipride showed equal efficacy to haloperidol in a double-blind study using 80 patients with 
schizophrenia (Ahlfors et al, 1990). Remoxipride is a dopamine D2 receptor blocking agent that shows no
effect on serotonin, noradrenaline, histamine, acetylcholine, or GABA receptors. Because remoxipride has 
receptor specificity, it suggests low extrapyramidal side-effects. A total of 50 patients were used in the 
study and were then evaluated at the end of the treatment. The mean daily dose of remoxipride was 316 
milligrams as opposed to 8.7 milligrams of haloperidol. The results showed comparable effectiveness in 
treating schizophrenia. Only 14 patients exhibited extrapyramidal effects, and of these, only three were 
remoxipride patients. The researchers conclude that remoxipride is a comparable antipsychotic to 
haloperidol. Similar results have been reported (Andersen et al, 1990; Deo et al, 1990; den Boer et al, 
1990; den Boer & Westenberg, 1990); (Lindrom et al, 1990)(Mendlewicz et al, 1990). 
d)  Haloperidol and remoxipride were equally efficacious in one study (Laux et al, 1990). The study group
was divided into three groups: remoxipride (53 patients) twice daily, remoxipride (52 patients) three times 
daily, and haloperidol (52 patients) three times daily. The results showed no significant differences in 
effectiveness. No extrapyramidal effects were noticed in remoxipride patients opposed to 4% affected 
patients using haloperidol. The researchers' conclusion is that remoxipride is as effective as haloperidol in 
acute schizophrenia with fewer side-effects. Similar results have been reported by others (Lapierre et al, 
1990; Patris et al, 1990). 
e)  A double-blind multicenter study of 150 schizophrenic or schizophreniform patients compared the 
efficacy and safety of oral forms of remoxipride immediate-release (IR), remoxipride controlled-release 
(CR), and haloperidol. Patients randomly received one of the three drugs in mean daily doses of 332 
milligrams and 12.5 milligrams, respectively, and were evaluated for a four-week period using two standard 
neuroleptic efficacy scales as well as the Simpson & Angus scale for extrapyramidal symptoms. There 
were no statistically significant differences among the treatment groups. The authors concluded that the 
three drugs were equal in antipsychotic efficacy in treating schizophrenia or schizophreniform behavior 
while remoxipride, IR and CR had less frequent side effects than haloperidol in therapeutic doses 
(Hebenstreit et al, 1991). 
f)  In a four-week study involving 51 previously untreated patients with schizophrenia, remoxipride (mean 
dose 375 milligrams/day), haloperidol (mean dose 16 milligrams/day), and clozapine (mean dose 350 
milligrams/day) were compared (Klieser et al, 1994). There was no significant difference in efficacy among 
the three drugs. The incidence of extrapyramidal side effects (EPS) was most frequent with haloperidol and 
least frequent with clozapine, with remoxipride causing EPS with intermediate frequency. 

 
4.6.AU   Risperidone 

Cognitive function finding 

Dementia 

Extrapyramidal disease 

Mania 

Schizophrenia 

Page 120 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 120

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 120 of 160



 
4.6.AU.1   Cognitive function finding 

a)  Results of a multicenter, randomized, double blind trial assessing cognitive function in patients 
experiencing their first schizophrenic episode or a related psychosis demonstrated that overall 
improvement in cognitive functioning was superior with risperidone than with haloperidol. Patients (n=533) 
were randomized to receive either risperidone or haloperidol on a one-to-one randomization basis for a 
period of 2 years or more. There were no significant differences in sex, race or ethnicity, age, diagnosis, or
previous neuroleptic treatment in either group. Dosing strategies were equivalent in both groups where 
patients were started on 1 milligram per day (mg/day) of the study drug and titrated up to 4 mg/day, or in 
some cases, to a maximum of 8 mg/day. Patients in the risperidone group received the trial medication 
(mean modal total dose 3.3 mg/day) for an average of 192 days while patients in the haloperidol group 
received treatment (mean modal total dose 2.9 mg/day) for an average of 218 days. Cognitive 
assessments, performed at several different follow-up intervals, included examinations of verbal and 
visuospatial episodic memory, vigilance, executive functioning, processing speed, and verbal fluency. An
intention-to-treat analysis conducted with a focus on the 3-month assessment revealed that there was 
significant improvement from baseline in the risperidone group (n=169) for all measures except category 
verbal fluency and letter verbal fluency (p less than 0.05). In the haloperidol group (n=169), statistically 
significant improvements from baseline were noted in episodic memory, vigilance, and visuomotor speed 
but not in executive functioning and verbal fluency. Comparison between the two groups showed that, after 
3 months of treatment, the risperidone group was significantly more beneficial than the haloperidol group 
on the composite measure of cognitive functioning. In addition, cognitive improvement as a result of 
treatment with risperidone was not affected by changes in symptoms. Risperidone therapy also proved to 
be superior than haloperidol in relapse prevention and extrapyramidal side effects (Harvey et al, 2005).  
b)  Risperidone therapy appeared to exert a more favorable effect on verbal working memory in treatment
resistant schizophrenic patients than did haloperidol therapy (Green et al, 1997). In a randomized, double
blind comparison of treatment with risperidone (n = 30) and haloperidol (n = 29), verbal working memory 
was measured at baseline and after 4 weeks of both a fixed dose and flexible dose regimen. Risperidone 
patients showed a significant improvement in memory using a Digit Span Distractibility Test from baseline 
performance at both the fixed-dose (p less than 0.0001) and the flexible dose (p less than 0.0003) phases. 
The haloperidol-treated patients did not change significantly. Results suggest that treatment of 
schizophrenia could be broadened to include the impact on neurocognitive abilities. 

 
4.6.AU.2   Dementia 

a)  Some Chinese patients with dementia, who were non-responders to haloperidol, responded to 
risperidone with decreased behavioral disturbances and improved mood. Thirty-five Chinese patients who 
had shown insufficient response to an 8- week trial with haloperidol (i.e., having a total score of more than 
10 on the Brief Psychiatric Rating Scale (BPRS) at the end of 8 weeks) (typical dose 1 gram/day) were 
switched abruptly from haloperidol to risperidone 0.5 milligrams (mg) at bedtime for weeks 1 to 4 and then 
(if tolerated) to 1 mg at bedtime for weeks 5 to 12. At week 13, the regimen was shifted again to haloperidol 
at the dose used in the earlier trial. Twenty-nine patients completed the trial. Sixteen patients responded by 
the end of the risperidone trial (response = a decrease of 25% in the BPRS score). After haloperidol 
resumption, the mean BPRS score stayed the same, but the number of responders decreased to 15. 
Patients with vascular dementia were almost 6 times more likely to respond to risperidone than patients 
with Alzheimer's disease. Mean scores on the Behavioral Pathology in Alzheimer's Disease Rating Scale 
decreased (6.1 at baseline to 1.9 at 12 weeks of risperidone treatment) and increased after switching back 
to haloperidol (to 2.4 after 4 weeks of haloperidol). Thirty- four of the 35 patients tolerated both doses of 
risperidone and haloperidol 1 mg/day. One patient experienced moderate rigidity with risperidone 1 mg/day, 
which was relieved by reduction of the dose to 0.5 mg/day. Patients experienced fewer extrapyramidal 
symptoms with risperidone than with haloperidol (Lane et al, 2002). 
b)  Both risperidone and haloperidol in low doses reduced the severity and frequency of behavioral and 
psychological symptoms of elderly Chinese patients with dementia. Risperidone was associated with less 
severe exacerbation of extrapyramidal symptoms (EPS). In a randomized, double-blind trial, 55 elderly 
Chinese patients (mean age 80 years) with Alzheimer's dementia or vascular dementia and with behavioral 
disturbance, were given either risperidone or haloperidol for 12 weeks after a 2-week washout period for 
elimination of psychotropic and antiparkinsonian drugs. The starting dose for both treatment drugs was 0.5 
milligrams (mg) at night; doses were adjusted individually in increments of 0.5 mg no faster than every 
other day, to a maximum of 2 mg/day. At 12 weeks, the mean daily dose of haloperidol was 0.9 mg, and 
that of risperidone, 0.85 mg. Significant improvements on the Cohen- Mansfield Agitation Inventory (CMAI) 
were evident in both groups (haloperidol, p less than 0.001; risperidone, p=0.002). Significant reduction 
was seen at 2 weeks in the risperidone group and at 4 weeks in the haloperidol group. With risperidone, 
there were significant improvements in scores for psychosis, activity disturbances, aggressiveness and 
diurnal rhythm disturbances, whereas with haloperidol, improvement in only the aggressiveness score 
reached statistical significance. However, none of the measures showed a significant difference between 
the treatment groups. With haloperidol, there was a significant worsening of EPS (p less than 0.001), 
whereas, with risperidone, EPS scores were only modestly worsened. Final EPS scores were significantly 
higher for haloperidol (p=0.001) (Chan et al, 2001). 

 
4.6.AU.3   Extrapyramidal disease 
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a)  Data from a multicenter comparative study of risperidone, placebo, and haloperidol revealed that 
risperidone caused few or no extrapyramidal symptoms (Simpson & Lindenmayer, 1997). Mean changes in 
Extrapyramidal Symptom Rating Scale (ESRS) scores from baseline to worst score were significantly lower 
in each risperidone group than the haloperidol group (P less than 0.001). 

 
4.6.AU.4   Mania 

a)  A small, controlled study, compared the efficacy and safety of risperidone versus lithium and haloperidol 
in mania and found comparable results with risperidone. Patients (n=45) were assigned to take risperidone 
(as monotherapy), dosed at 6 mg per day, haloperidol at 10mg per day, or 800 to 1000 mg daily of lithium. 
All 3 groups showed a similar improvement on Brief Psychiatric Rating Scale and Young Mania Rating 
Scale scores. The EPS of risperidone and haloperidol were not significantly different and mania did not 
worsen in any of the risperidone treated patients (Segal et al, 1998). 

 
4.6.AU.5   Schizophrenia 

a)  Olanzapine and risperidone improved neurocognitive deficits more than did haloperidol or clozapine in 
patients with schizophrenia or schizoaffective disorder that was refractory to treatment with typical 
antipsychotics. In a randomized, double-blind study, inpatients were given clozapine (n=24) 200 to 800 
milligrams (mg) per day, olanzapine (n=26) 10 to 40 mg/day, risperidone (n=26) 4 to 16 mg day, or 
haloperidol (n=25) 10 to 30 mg/day. Dose escalation and fixed-dose treatment (target doses: olanzapine 20 
mg/day, risperidone 8 mg/day, haloperidol 20 mg/day, clozapine 500 mg/day) occurred during the first 8 
weeks of the 14-week study; during the last 6 weeks, dosages were adjusted individually (generally 
increased if response was insufficient, but sometimes reduced because of adverse effects). Improvement 
over time in global neurocognitive score was seen for olanzapine and risperidone. In general executive and 
perceptual organization and in processing speed and attention, improvement was seen with olanzapine. In 
simple motor function, there was improvement with clozapine. Changes in global neurocognitive 
performance with olanzapine and risperidone were of medium magnitude (approximately 8 to 9 "IQ 
equivalents") but large enough to be clinically significant. Beneficial changes with clozapine were modest. 
Despite cognitive gains, patients still had significant impairments of cognitive ability and social/vocational 
functioning. Improvements in neurocognitive deficits were associated with improvements in negative 
symptoms (Bilder et al, 2002a). 
b)  The risk of relapse of schizophrenia was significantly less with long-term treatment with risperidone than 
with haloperidol. In a randomized, double-blind study, 365 patients meeting DSM-IV criteria for 
schizophrenia or schizoaffective disorder and in a stable condition were given flexible doses of either 
risperidone or haloperidol. The trial was continued until the last enrolled patient had completed one year of 
treatment. Means of modal daily doses were 4.9 milligrams (mg) for risperidone and 11.7 mg for 
haloperidol. At the end of the study, 25% of the risperidone group and 40% of the haloperidol group had 
relapsed. The risk of relapse was significantly higher among patients assigned to haloperidol (risk ratio 
1.93, p less than 0.001). The risk of premature discontinuation was greater for the haloperidol group than 
for the risperidone group (risk ratio 1.52), mainly because of relapse. Median duration of treatment for the 
risperidone group was 364 days and for the haloperidol group, 238 days (p=0.02). The subtypes of relapse 
(psychiatric hospitalization, clinical deterioration, increase in level of care, suicidal or homicidal ideation) 
were similar in the 2 groups. In the risperidone group, there were improvements from baseline in positive 
and negative symptoms, disorganized thoughts, and anxiety- depression, whereas symptoms were not 
improved with haloperidol. The severity of extrapyramidal symptoms was reduced from baseline in the 
risperidone group and increased in the haloperidol group. Differences between the groups were significant 
(p less than 0.02 for total score on the Extrapyramidal Symptom Rating Scale). The most frequent adverse 
events were somnolence (14% with risperidone and 25% with haloperidol), agitation (10% and 18% 
respectively), and hyperkinesia (5% and 20%, respectively). Those taking risperidone had a mean increase 
in body weight of 2.3 kilograms (kg) and those taking haloperidol had a mean decrease of 0.73 kg (p less 
than 0.001) (Csernansky et al, 2002). 
c)  Risperidone was more efficacious and had fewer adverse effects than haloperidol when used to treat 
refractory schizophrenia in Chinese patients. Chinese patients, meeting DSM-III-R criteria for schizophrenia 
and having a history of treatment failure with 3 conventional neuroleptics given at least 3 months at full 
dose, were randomly assigned to receive risperidone (n=41) or haloperidol (n=37) for a 12-week, double
blind trial. The dose of risperidone was increased during the first week to 6 milligrams (mg) per day, and the 
dose of haloperidol to 20 mg/day. By the end of the study, the average score on the Positive and Negative 
Syndrome Scale (PANSS) had decreased by 39.8% for the risperidone group and by 28.3% for the 
haloperidol group (p=0.03). The general psychopathology and negative subscores of the PANSS showed 
greater improvement with risperidone, but there was no difference between treatments in the positive 
subscore. The proportion of patients rated as responders was higher in the risperidone group (31 of 41 vs 
20 of 37, p=0.046). Total scores on the Treatment Emergent Symptoms Scale (TESS) were significantly 
lower with risperidone than with haloperidol (2.9 vs 6.9, p=0.01). Particular subscores significantly favoring 
risperidone were those showing symptoms of the nervous system (rigidity, tremor, dystonia, and akathisia) 
and of the cardiovascular system (hypotension, dizziness, tachycardia, hypertension and electrocardiogram 
abnormalities) (p=0.02 and p=0.04, respectively). Patients in the risperidone group required less medication 
for extrapyramidal symptoms during the study than did patients in the haloperidol group. The authors 
mentioned that the dose of haloperidol was higher than the dose recommended in the United States and 
Europe and may have accounted for some of the difference between treatments in efficacy and adverse 

Page 122 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 122

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 122 of 160



effects (Zhang et al, 2001). 
d)  Results of a subanalysis of data from the multinational risperidone trial (double-blind, randomized, 
parallel-group) reported that the reduction in negative symptoms was significantly better in patients 
receiving risperidone 16 mg/day than haloperidol 10 mg/day (p less than 0.05) (Moller et al, 1997a). 
Patients with chronic schizophrenia (n=169) were treated with risperidone 1 mg, 4 mg, 8 mg, 12 mg, or 16 
mg, or haloperidol 10 mg/day for 8 weeks. Improvement was noted in each group. Risperidone onset was 
faster than haloperidol. An analysis of the Positive and Negative Syndrome Scale cluster scores revealed 
significantly greater improvement in the risperidone-treated patients than in the haloperidol group on 2 
clusters: activity and anxiety/depression (p less than 0.05). 
e)  Risperidone was significantly better than haloperidol in the treatment of chronic schizophrenia using 
combined data from 2 studies (Chouinard et al, 1993; Marder & Meibach, 1994) to evaluate five factors of 
the Positive and Negative Syndrome Scale (Marder et al, 1997). Data from 513 patients showed that after 6 
to 8 weeks of therapy, patients receiving risperidone 6 to 16 milligrams had significantly higher adjusted 
mean changes in total Positive and Negative Syndrome Scale than patients treated with haloperidol (p less 
than 0.01). The 5 specific symptom areas that risperidone was significantly superior to haloperidol included: 
negative symptoms (p less than 0.01), positive symptoms (p less than 0.05), disorganized thought (p less 
than 0.05), uncontrolled hostility/excitement (p less than 0.01), and anxiety/depression (p less than 0.01). 
One author, however, noted some positive symptoms that reemerged after an initial response to 
risperidone (Cung & Stimmel, 1997). 
f)  In a meta-analysis, risperidone (4 to 8 milligrams(mg)/day) was found to be more effective and produce 
fewer extrapyramidal effects than haloperidol (4 to 20 mg/day). Seven studies done in a double-blind, 
randomized fashion were included. The primary outcome measure was clinical improvement defined as a 
20% reduction in the total scores on the Brief Psychiatric Rating Scale or the Positive and Negative 
Syndrome Scale. Results showed that patients identified as treatment failures were 50% of those taking 
risperidone, 66% on haloperidol, and 83% on placebo. There was a highly significant need for 
anticholinergic medication in the haloperidol-treated patients as compared to risperidone (P less than 
0.00001) (de Oliveira et al, 1996). 
g)  Risperidone was more effective than haloperidol in a double-blind, placebo-controlled, multicenter study
(Marder & Meibach, 1994). 388 schizophrenic patients were randomly assigned to receive 4 fixed doses of 
risperidone (2, 6, 10, and 16 milligrams/day, on a BID schedule), haloperidol 20 milligrams daily or placebo 
for 8-weeks (Marder and Meibach, 1994). Patients receiving risperidone 6 to 16 milligrams showed 
statistically greater improvement than placebo or haloperidol in Clinical Global Impression (CGI) and total
Positive and Negative Syndrome Scale (PANSS) scores. Of the four doses studied, the 6, 10, and 16 
milligram doses were all effective with the 6 milligram dose being the most effective. Similar results have 
been reported (Chouinard et al, 1993; Marder, 1992). 
h)  In an 8-week, double-blind study, 1362 schizophrenic patients were randomly assigned to receive either 
risperidone 1, 4, 8, 12, 16 milligrams/day, on a BID schedule, or haloperidol 10 milligrams daily (Muller-
Spahn, 1992). Significantly greater improvement in Positive and Negative Syndrome Scale (PANSS) and 
Brief Psychiatric Rating Scale (BPRS) total score, the PANSS General Psychopathology subscale, the 
BPRS Activity and Anxiety/Depression cluster, was observed in the risperidone 4 milligram and 8 milligram 
groups versus the haloperidol-treated patients. In addition, a greater percentage of patients treated with 
risperidone 4 and 8 milligrams achieved clinical improvement on the PANSS and BPRS as compared with 
the haloperidol group. 
i)  Risperidone was faster acting, more effective, and had fewer side effects than haloperidol in a study to 
determine efficacy in treating negative symptoms of schizophrenia (Claus et al, 1992). The multicenter 
double-blind study that took place over a period of 15 weeks included a two-week run-in period and a one
week washout period. The patients (n=42) took one to 5 mg bid of either drug for a period of 12 weeks. The 
Positive and Negative Syndrome Scale for Schizophrenia was the key efficacy parameter. The Schedule 
for Affective Disorders and Schizophrenia Change Conversion was used as a diagnostic aid and symptom 
severity measure. The Clinical Global Impression Scale was complete as a global rating. In addition, the 
occurrence of extrapyramidal side effects was also monitored. The improvement in PANSS was 
approximately three times greater in the risperidone group, both at week six and at endpoint. In addition,
the onset of therapeutic effects was quicker in the risperidone group. Finally, the risperidone group needed 
10 times less anticholinergic medication to control the extrapyramidal side effects than did the haloperidol 
group. According to this study, risperidone showed a greater improvement in schizophrenic symptoms than
haloperidol. 
j)  Risperidone was less effective as monotherapy when compared to combination therapy of haloperidol 
and amitriptyline in patients with coexisting psychotic and depressive disorders. In this double-blind 
multicenter study, 123 patients were randomized to receive either risperidone (dose titrated to 8 milligrams
(mg) by the end of week 1) or the combination of haloperidol and amitriptyline (doses titrated to 10 mg and 
200 mg by the end of week 1). For all patients, doses were then adjusted under double blind conditions 
over the next 5 weeks based on response. At endpoint, the mean effective daily dose was 6.9 mg 
risperidone, and 9 mg haloperidol in combination with 180 mg amitriptyline. In the 98 patients who 
completed at least 3 weeks of treatment, Brief Psychiatric Rating Scale (BPRS) scores decreased in both 
treatment groups, but the reduction in the combination treatment group was significantly greater than the 
risperidone treated group (p=0.004). The proportion of patients achieving at least 50% improvement in 
BPRS scores was also significantly higher with combination therapy (p = 0.002). Greater benefit by 
combination therapy was still observed in an intent-to-treat analyses of the 123 patients. Use of 
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anticholinergic medication for extrapyramidal symptoms was higher in the risperidone group (Muller-
Siecheneder et al, 1998) 

4.6.AU.6   Adverse Effects 
a)  The results of one study suggest that patients receiving atypical antipsychotics have a higher incidence 
of PANCREATITIS than patients receiving a conventional antipsychotic medication. In a retrospective, 
pharmacovigilance study, 192 cases of pancreatitis were identified in patients taking clozapine (mean dose, 
306.7 milligrams (mg)/day), olanzapine (mean dose, 15 mg/day), risperidone, (mean dose, 4 mg/day) or 
haloperidol (mean dose, 8.2 mg/day). Of the identified cases, 40%, 33%, and 16% were related to 
treatment with the atypical antipsychotic medications clozapine, olanzapine, or risperidone, respectively, as 
compared with 12% of the cases which were related to the conventional neuroleptic, haloperidol. In most 
patients, time to onset of pancreatitis was within 6 months after initiation of treatment (Koller et al, 2003a).

 
4.6.AV   Sertindole 

 
4.6.AV.1   Schizophrenia 

a)  Sertindole appears to be as effective as haloperidol in the treatment of schizophrenia. In a placebo-
controlled, double-blind, multicenter trial involving 497 hospitalized patients, sertindole 12 milligrams 
(n=76), 20 mg (n=68), or 24 mg (n=72) was compared with haloperidol 4 mg (n=71), 8 mg (n=67), or 16 mg 
(n=70) and placebo (n=73). All doses of both sertindole and haloperidol were significantly more effective 
than placebo in treating the positive symptoms of schizophrenia (hallucinations, delusions and disorganized
thinking) as measured by Positive and Negative Symptom Scale (PANSS) scores. With negative symptoms 
(emotional withdrawal and paucity of thoughts), only sertindole 20 mg was significantly more effective than
placebo in reducing PANSS negative scale scores. Extrapyramidal symptoms (EPS) were not observed 
with sertindole; in contrast, patients receiving any dose of haloperidol experienced significantly more EPS 
than patients receiving placebo or any dose of sertindole. The most common adverse effects associated 
with sertindole included nasal congestion and decreased ejaculatory volume, thought to be related to its 
alpha-1 activity; other adverse effects were mild prolongation and mild weight gain (Anon, 1996a; Anon, 
1996b). 

 
4.6.AW   Sulpiride 

 
4.6.AW.1   Schizophrenia 

a)  Sulpiride in doses of 300 to 1200 milligrams daily has been comparable in efficacy to chlorpromazine 
150 to 675 mg daily (Peselow & Stanley, 1982; Bratfos & Haug, 1979), trifluoperazine 15 to 45 mg daily 
(Edwards et al, 1980), haloperidol 0.5 to 10.5 milligrams daily (Cassano et al, 1975), and perphenazine 4 to 
80 mg daily) (Peselow & Stanley, 1982) in patients with acute or chronic schizophrenia. One study 
(Taverna et al, 1972) reported the superiority of sulpiride 200 to 800 mg/day over haloperidol 1 to 4 mg/day 
with regard to overall global improvement, as well as improvement of thought content and mood state; 
however, the doses of haloperidol in this study may have been too low to enable a fair comparison. 
b)  In patients with severe chronic schizophrenia, higher doses of sulpiride (800 to 3200 milligrams daily)
were as effective as haloperidol 6 to 24 milligrams daily in controlling symptoms (Gerlach et al, 1985; 
Munk-Andersen et al, 1984). Median doses in these studies were 1600 to 2000 mg sulpiride and 12 mg 
haloperidol daily. 
c)  In some studies, greater benefits of sulpiride have been observed on certain target symptoms, including 
more improvement in thought content and mood state as compared with haloperidol (Taverna et al, 1972) 
and greater reductions in aggressiveness and hyperactivity as compared with chlorpromazine (Peselow & 
Stanley, 1982). However, haloperidol tended to be more effective than sulpiride in a subgroup of chronic, 
disturbed patients who had received long-term neuroleptic therapy in one study (Munk-Andersen et al, 
1984), and perphenazine had a greater effect on hallucinations in another (Peselow & Stanley, 1982). 

4.6.AW.2   Adverse Effects 
a)  Haloperidol, chlorpromazine, and sulpiride were compared in normal volunteers to test mood state 
(McClelland et al, 1990). The twelve volunteers were assessed using sixteen visual analog scales such as 
elapsed time estimation, tapping rate, body sway and tremor, etc. The volunteers were divided into four 
groups: haloperidol (3 milligrams per day), chlorpromazine (50 mg per day), sulpiride (400 milligrams per 
day), and a placebo group. The results showed chlorpromazine and haloperidol users experienced reduced 
alertness and well-being. Haloperidol reduced feelings of "calmness" in the volunteers. Sulpiride did not 
significantly alter vision in the volunteers. Haloperidol affected the information processing function, but did 
not affect motor ability and speed in the group taking this drug. 

 
4.6.AX   Sultopride 

 
4.6.AX.1   Psychotic disorder, acute 

a)  A double-blind, randomized, multicenter study was carried out in a total of 64 acutely psychotic 
inpatients (32 on sultopride 800 milligrams (mg), and 32 on haloperidol 20 mg daily) over a 15-day period. 
Efficacy of treatment was assessed using Diagnostic Statistical Manual (DSM) III criteria, a visual analog 
scale evaluating overall symptom severity, a positive symptom scale, the Arbeitsgemeinschaft fuer 
Methodik und Dokumentation in der Psychatrie (AMDP)-4 and -5 scales, and an alertness scale. At study 
end, both groups had improved significantly and comparably. Sultopride was more effective than 
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haloperidol after 3 days of treatment on several AMDP items, such as mental dissociation, anxiety, 
cognitive disturbances, depression and apathy. According to the CHESS list of somatic symptoms, 
haloperidol induced more extrapyramidal symptoms than sultopride (Ropert et al, 1989). 

 
4.6.AY   Tetrabenazine 

 
4.6.AY.1   Tardive dyskinesia 

a)  Tetrabenazine and haloperidol were similarly effective in an 18-week randomized study (n=13); 
haloperidol tended to be more effective during the first two weeks of therapy (Kazamatsuri et al, 1973). The 
small patient population in this study limits adequate comparison. 

 
4.6.AZ   Tetrahydrocannabinol 

 
4.6.AZ.1   Chemotherapy-induced nausea and vomiting 

a)  Tetrahydrocannabinol was compared with haloperidol in 52 patients experiencing nausea and vomiting 
resulting from cancer chemotherapy. Subjective evaluation was made by the patient with regard to number 
of vomiting episodes, preference, "efficacy", and adverse reactions. Doses were 10 mg 
tetrahydrocannabinol and 2 mg haloperidol, given 2 hours prior and 30 minutes prior to cancer 
chemotherapy then at 1 hour and then 3 to 4 hour intervals times 8 doses after cancer chemotherapy. 
Efficacy was judged equal for the two regimens, and about one-half had relief with the crossover regimen 
when the first regimen failed. Adverse effects were more frequent and more severe in the 
tetrahydrocannabinol group (Neidhart et al, 1981). 

 
4.6.BA   Thioridazine 

 
4.6.BA.1   Psychotic disorder 

a)  In a single-blind, randomized parallel study lasting six weeks, haloperidol (mean dose of 2.9 
milligrams/day) was compared with thioridazine (mean dose of 145 milligrams/day) in 13 patients with 
psychosis associated with HIV infection. Based on several scales for assessing psychoses, the two drugs
produced modest improvement, but were not statistically different in the outcomes produced. All 
haloperidol-treated patients developed extrapyramidal side effects, while 60% of those taking thioridazine
developed them (Sewell et al, 1994). 

 
4.6.BB   Thiothixene 

 
4.6.BB.1   Psychotic disorder 

a)  Thiothixene is not as useful as haloperidol in the treatment of psychotic symptomatology including 
schizophrenia, manic-depression, psychotic reactions secondary to trauma, and psychosis with mental 
deficiencies (Howard, 1974). 
b)  A single-blind study compared the efficacy of haloperidol and thiothixene in the treatment of acute 
organic mental syndromes in 14 patients in a general hospital setting (Peterson & Bongar, 1989). The dose 
of haloperidol was 4.8 to 15 milligrams and for thiothixene, 2 to 7 milligrams. Evaluations were performed 
using the Brief Psychiatric Rating Scale (BPRS). There was a trend toward greater reductions in magnitude 
of BPRS scores in patients treated with thiothixene. Symptoms most affected by treatment included: 
anergia, thought disturbance, level of activity, hostility, and suspicion. The small sample size was a 
limitation of this study and larger studies are needed to adequately compare the 2 agents. 
c)  In a double-blind study of borderline and schizotypal patients treated with thiothixene or haloperidol, 
84% of patients improved markedly or moderately by 3 months (Serban & Siegel, 1984). A better response 
was seen in those patients receiving thiothixene as compared with haloperidol. Mean dosages were 9.4 +/
7.6 milligrams/day for thiothixene and 3 +/- 0.8 milligrams/day for haloperidol. 
d)  A 24-week, double-blind study compared the safety and efficacy of haloperidol and thiothixene in 46 
schizophrenic outpatients (Abuzzahab & Zimmerman, 1982). Mean dosages used were 17.5 milligrams/day 
for haloperidol and 31.8 milligrams/day for thiothixene. Haloperidol was equal to, and in some parameters 
superior to, thiothixene in these patients. Haloperidol also appeared to produce fewer central nervous 
system adverse effects. 

 
4.6.BC   Timiperone 

 
4.6.BC.1   Schizophrenia 

a)  Haloperidol (maximum dose 18 mg/day) was compared with timiperone (maximum dose 12 mg/day) in 
206 patients treated for schizophrenia for up to 12 weeks. The authors concluded that timiperone was 
superior to haloperidol in efficacy and that the drugs were comparable in safety (Kariya et al, 1983). 

 
4.6.BD   Trifluoperazine 

 
4.6.BD.1   Psychotic disorder 

a)  Trifluoperazine 1 mg milligram orally twice a day was reported similarly effective as haloperidol 0.5 
milligram orally twice a day in the treatment of behavioral symptoms associated with chronic brain 
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syndrome and senile psychosis in a controlled study involving 54 elderly patients (Lovett et al, 1987). 
Based upon CGI scores, improvement was observed in 86% and 90% of patients receiving trifluoperazine 
and haloperidol, respectively. Several other rating scales demonstrated significant advantages of 
trifluoperazine. Due to the small number of patients in this trial, it is unclear if these findings are significant, 
and more studies are required in larger patient populations. 

 
4.6.BE   Trimethobenzamide 

 
4.6.BE.1   Vomiting 

a)  SUMMARY: Trimethobenzamide does not appear to be as effective as the phenothiazines for reduction 
of nausea and vomiting (Purkis, 1965; Bardfeld, 1966; Shields et al, 1971). 
b)  Trimethobenzamide was compared with haloperidol and prochlorperazine for emesis. In this study of 68 
males, aged 17 to 49 years, 6 patients received trimethobenzamide in a dose of 2.5 mg/kg IM as a single 
dose. Emesis was induced with a threshold emetic dose of apomorphine. Trimethobenzamide was found to 
be effective in only 50% of the cases at the recommended dose. All patients responded to prochlorperazine 
0.1 mg/kg and haloperidol 0.007 mg/kg (Shields et al, 1971). 

 
4.6.BF   Valproic Acid 

 
4.6.BF.1   Mania 

a)  Divalproex and haloperidol were found to be equally efficacious in the management of acute psychotic 
mania in patients with bipolar disorder. In this study, patients (n=36) were randomized to therapy with 
divalproex (20 mg/kg/day) or haloperidol (0.2 mg/kg/day) for a period of six days. Divalproex was given at a 
dosage considered to be a loading dose to produce valproate concentrations of approximately 80 mg/L 
after one day of treatment. Improvement was greatest during the first three days of treatment; 
extrapyramidal side effects were observed much more often in patients treated with haloperidol (McElroy et 
al, 1996). 

 
4.6.BG   Ziprasidone 

Chronic schizophrenia 

Schizophrenic episode, acute 

 
4.6.BG.1   Chronic schizophrenia 

a)  Ziprasidone was as effective as haloperidol in treating overall symptomatology, was more effective in 
the treatment of negative symptoms, and was better tolerated, in the long-term treatment of outpatients with 
stable schizophrenia. In a 28-week, double-blind, flexible-dose, parallel-group clinical trial, ziprasidone and 
haloperidol both improved overall symptomatology in 227 patients with chronic or subchronic 
schizophrenia. Patients who received ziprasidone had a significantly higher rate of improvement in the 
treatment of negative symptoms (48% of patients showed improvement) compared to patients who 
received haloperidol (33% of patients showed improvement). For patient assessment, the Positive and 
Negative Syndrome Scale (PANSS), the Clinical Global Impressions-Severity of Illness scale (CGI-S), and 
the Montgomery-Asberg Depression Rating Scale (MADRS) were used at baseline and weeks 3, 6, 16, and 
28. In the ziprasidone group, patients received a starting dose of 40 milligrams per day (mg/d) on the first 2 
days and 80 mg/d on day 3. The ziprasidone dose could be increased to a maximum of 120 mg/d in the 
second week and up to 160 mg/d in the third week. For the haloperidol group, patients received a starting 
dose of 5 mg/d, which could be increased to a maximum of 10 mg/d during the second week and 15 mg/d 
during the third week of treatment. At week 28, the mean doses of ziprasidone and haloperidol were 116.5 
mg/d and 8.6 mg/d, respectively. Adverse events were evaluated using the Simpson-Angus scale, the 
Barnes Akathisia scale, and the Abnormal Involuntary Movement Scale (AIMS). Adverse events were 
reported in 85% of patients in the haloperidol group and 77% in the ziprasidone group; twice as many 
patients receiving haloperidol (16%) compared to ziprasidone (8%) discontinued the study due to 
treatment-related adverse events. There was also a distinct difference in the percentage of patients who 
developed movement disorders; 41% in the haloperidol group compared to 15% in the ziprasidone group,
although this difference was not statistically significant (Hirsch et al, 2002). 

 
4.6.BG.2   Schizophrenic episode, acute 

a)  Acute exacerbations: ziprasidone 160 mg daily, haloperidol 15 mg daily comparable in efficacy 
(reduction of BPRS scores). Ziprasidone 4 to 40 mg/day less effective (Anon, 1996a). 
b)  Ziprasidone 160 milligrams (mg) and haloperidol 15 mg were both effective in improving overall 
psychopathology in patients with an acute exacerbation of schizophrenia or schizoaffective disorder (Goff 
et al, 1998). In a double-blind, dose-ranging study, patients received either haloperidol 15 mg/day (n=17), 
or ziprasidone 4 mg (n=19), ziprasidone 10 mg (n=17), ziprasidone 40 mg (n=17), or ziprasidone 160 mg 
(n=20). Despite 46 patients failing to complete the study, intention-to-treat analysis showed a trend toward 
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significance for the ziprasidone dose response on the Brief Psychiatric Rating scale (p=0.08) and a 
statistically significant dose response for the Clinical Global Impression (CGI) scale (p less than 0.001). 
Changes in the CGI severity score were significantly changed from baseline as compared to the 
ziprasidone 4 mg group for both the haloperidol group (p less than 0.01) and the ziprasidone 160 mg group
(p=0.001). Study termination was due to 18 patients having a lack of efficacy (4 in the haloperidol group), 7 
due to liver transaminase elevations in ziprasidone groups, and 23 for unrelated reasons. 
c)  In hospitalized patients, the mean reductions in BPRS total, BPRS agitation items, and CGI were 
statistically greater after INTRAMUSCULAR (IM) ziprasidone than IM haloperidol, and this continued 
following conversion to oral treatment. The study was a multicenter, 7-day, randomized, open-label, 
parallel-group study in 7 countries (n=132). Patients received either an initial dose of ziprasidone 10 
milligrams (mg) IM, followed by up to 3 days of flexible-dose IM ziprasidone (5 mg to 20 mg every 4 to 6 
hours prn) and continued with oral treatment (80 mg to 200 mg/day) to day 7 (n = 90), or haloperidol IM 
(2.5 mg to 10 mg) on entry, followed by 2.5 mg to 10 mg IM every 4 to 6 hours prn up to 3 days followed by 
oral haloperidol 10 mg/day to 80 mg/day to day 7 (n = 32). Ziprasidone was associated iwth a lower 
incidence of movement disorders compared to haloperidol (Brook et al, 2000). 

 
4.6.BH   Zotepine 

Delusional disorder - Depression 

Schizophrenia 

 
4.6.BH.1   Delusional disorder - Depression 

a)  Zotepine 150 to 200 mg/day was as effective as a butyrophenone (haloperidol or bromperidol) 
approximately 10 mg/day, and had a better adverse effect profile than the butyrophenones, in two open, 
four-week studies of 31 patients with delusional depression (Wolfersdorf et al, 1994). All patients received 
an antidepressant (maprotiline or amitriptyline, 150 mg/day) in addition to zotepine or the butyrophenone. 
According to a 24-item version of the Hamilton depression scale, significant overall improvement was 
obtained with both zotepine and haloperidol or bromperidol. After one and two weeks of treatment, the 
improvement was significantly greater with zotepine. For a six-item list of delusional symptoms alone, both 
groups improved significantly, and for the remaining non-delusional symptoms, the improvement was 
significant for both groups again (with significantly greater improvement with zotepine in the first two 
weeks). Zotepine, with its greater tolerability, is thus in many instances a viable alternative to highly potent 
butyrophenones in the treatment of delusional depression. 

 
4.6.BH.2   Schizophrenia 

a)  There was no difference in efficacy between zotepine 50 milligrams (mg) 3 times daily and haloperidol 3 
mg 3 times daily in the treatment of positive symptoms of schizophrenia in Chinese patients. After a 
washout period, patients (n=70) were randomly assigned to double-blind treatment with fixed doses of 
zotepine or haloperidol for 6 weeks. Although all of the efficacy measures tended to have greater score 
changes for haloperidol than for zotepine, there were no statistically significant differences between groups. 
The greater score changes with haloperidol may have represented a lack of equivalency of doses. 
Dizziness, weight gain, and pulse rate were significantly higher with zotepine than with haloperidol, while 
the haloperidol group reported significantly more akathisia (Hwang et al, 2001). 
b)  Zotepine (mean dosage 309 mg/day) was as effective as haloperidol (mean dosage 14.5 mg/day) orally 
for six weeks in a randomized, double-blind study of 40 schizophrenics, and had a better side effect profile 
than haloperidol. Improvement measured according to the Brief Psychiatric Rating Scale (BPRS) total 
score reached statistical significance for both drugs on day 3, and at no point was there a significant 
difference between the two groups. For the individual BPRS factors, anxiety/depression was significantly 
improved in the zotepine group on day 14, as compared to haloperidol. Clinical Global Impression scores 
decreased similarly for both groups. Anticholinergic and extrapyramidal side effects were more common for 
the haloperidol group. Liver function abnormalities were recorded in 12 and 6 patients from the zotepine 
and haloperidol groups, respectively, with one zotepine patient withdrawing from the study due to elevated 
liver enzymes (Fleischhacker et al, 1989). 
c)  Zotepine was more effective than haloperidol in controlling the negative effects of schizophrenia, and 
demonstrated better tolerability than haloperidol in a randomized, double-blind study of thirty schizophrenic 
patients with similar characteristics (Barnas et al, 1992). The patients randomly received either zotepine 50 
to 150 mg/day (mean 94.4 mg/day) or haloperidol 2 to 6 mg/day (mean 4.2 mg/day) in oral capsule form for 
the study period of seven weeks. Only zotepine significantly decreased schizophrenic behavior scores in all 
the rating scales. Eight haloperidol patients did not complete the course due to side effects, while none of 
the zotepine patients experienced significant adverse effects. The authors noted that as most improved 
symptomatology was seen in the zotepine group after many haloperidol patients had already dropped out 
of the study, longer therapy with haloperidol may have been more effective. However, zotepine was more
useful as it was better tolerated, and this must be recognized as a benefit of zotepine over haloperidol. 
d)  Similar advantages for zotepine (150 to 300 mg/day) versus haloperidol (10 to 20 mg/day) were 
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obtained in an 8-week, randomized, double-blind study of 126 schizophrenic patients. The mean reduction 
in Brief Psychiatric Rating Scale score was greater for zotepine compared to haloperidol (17.03 vs 13.45; 
not statistically significant). According to the Scale for Assessment of Negative Symptoms, zotepine was 
significantly more effective (p less than 0.05), and the adverse effect profile favored zotepine, particularly 
with respect to extrapyramidal symptoms. There were no occurrences of akathisia in patients treated with 
zotepine compared with seven for haloperidol (Petit et al, 1996). Fixed doses of zotepine (225 mg/day) and 
haloperidol (12 mg/day) for four weeks in 26 schizophrenic patients resulted in comparable therapeutic 
efficacy with a clear advantage for zotepine with respect to global tolerability and extrapyramidal adverse 
effects (Klieser et al, 1991). 

 
4.6.BI   Zuclopenthixol 

Dementia 

Psychotic disorder 

Tardive dyskinesia 

 
4.6.BI.1   Dementia 

a)  Zuclopenthixol 4 to 5 milligrams orally daily was at least as effective as the combination of haloperidol 1 
to 1.5 milligrams daily plus levomepromazine 6 to 8 milligrams daily in the treatment of elderly demented 
patients (over 80 years of age) with primary symptoms of agitation and aggressiveness in a 4-week, 
double-blind study (Fuglum et al, 1989). Zuclopenthixol was significantly superior to the combination at 2 
weeks of treatment, but not at 4 weeks. 
b)  In an earlier double-blind study, oral zuclopenthixol 5 milligrams daily and oral haloperidol 0.5 milligram
daily were associated with similar but minimal improvement in several rating scales (Clinical Global 
Impressions, Gottfries-Cronholm geriatric rating scale, Crichton geriatric rating scale) in elderly patients 
with dementia (Gotestam et al, 1981). Trends toward the superiority of zuclopenthixol were reported in 
some areas but these differences are of doubtful clinical significance. 

 
4.6.BI.2   Psychotic disorder 

a)  Oral zuclopenthixol was similarly as effective as oral haloperidol in the treatment of chronic 
schizophrenia in a double-blind study involving 63 inpatients (Heikkila et al, 1981a). Mean daily doses of 
zuclopenthixol at week 1 and week 12 of therapy were 36 mg and 40 mg, respectively; corresponding 
doses of haloperidol were 7 mg and 10 mg, respectively. Adverse effects occurred with similar frequency, 
although there was a trend toward a lower incidence of extrapyramidal effects in zuclopenthixol-treated 
patients. Similar findings were reported in another controlled study comparing oral haloperidol and 
zuclopenthixol in acute psychosis (Wistedt et al, 1991). 
b)  In 1 randomized study, intramuscular zuclopenthixol acetate was reported comparable in efficacy to 
parenteral haloperidol in treating patients with acute psychosis or an exacerbation of chronic psychosis; 
extrapyramidal symptoms were more frequent in haloperidol-treated patients (Bobon & De Bleeker, 1989).
c)  Intramuscular zuclopenthixol decanoate and haloperidol decanoate were similarly effective in the 
maintenance treatment of chronic schizophrenia in a 9-month double-blind study involving 64 patients 
(Wistedt et al, 1991). The average doses of zuclopenthixol decanoate and haloperidol decanoate at week 
36 of treatment were 284 milligrams and 92 milligrams, respectively; most patients received injections 
every 4 weeks. The incidence of extrapyramidal reactions was similar with both agents in this study, which
is in contrast to studies comparing shorter-acting formulations of haloperidol and zuclopenthixol. Other 
adverse effects also occurred with similar frequency; however, autonomic symptoms (eg, orthostatic 
dizziness, palpitations) tended to decrease with zuclopenthixol decanoate over the 9 months of treatment, 
whereas they increased with haloperidol decanoate during this period. 
d)  A double-blind, randomized study in 49 hospitalized patients with acute psychosis or exacerbation of 
chronic psychosis compared the clinical profile and frequency and severity of unwanted effects of oral 
zuclopenthixol and haloperidol (Heikkila et al, 1992). Patients initially received one of the two drugs with an 
average daily dose of 33.5 milligrams or 7.6 milligrams, respectively, with doses titrated depending on 
patient response. Clinical efficacy scales and a side effect monitor were employed to evaluate efficacy and 
safety at baseline, one, two, four, six, and eight weeks with four weeks being the minimum study period 
analyzed. Both drugs were found to be effective in controlling psychotic episodes with no significant 
difference, and no difference in the incidence of side effects was seen. Zuclopenthixol had a slightly more 
rapid onset of action as well as an earlier onset and elimination of extrapyramidal symptoms. 
Zuclopenthixol also appeared to have a stronger anxiolytic-antidepressant effect than haloperidol. The 
authors suggested that this study confirmed previous studies that both zuclopenthixol and haloperidol are 
very efficacious and equally safe in treating acute psychoses. 
e)  Haloperidol (53 to 120 milligrams intramuscularly or orally over 6 days), zuclopenthixol (64 to 259 
milligrams intramuscularly and orally over 6 days) and zuclopenthixol acetate (162 to 220 milligrams 
intramuscularly over 6 days) were compared in the treatment of acute psychoses (48 patients), mania (27 
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patients) and exacerbation of chronic psychoses (73 patients). Several measures of effectiveness, differing
according to the initial diagnosis, were evaluated. The number of doses administered was significantly 
different in the zuclopenthixol acetate group (1 to 4) versus the haloperidol group (1 to 26) and the 
zuclopenthixol group (1 to 22). There was no significant difference in efficacy among any treatment 
regimens or initial diagnoses. Haloperidol caused significantly more hypokinesia during the first 24 hours, 
but after that period there were no significant differences in any adverse effects. Based on the decreased 
number of doses administered, the authors concluded that zuclopenthixol acetate would be a useful 
addition to the therapeutic armamentarium (Baastrup et al, 1993). 

 
4.6.BI.3   Tardive dyskinesia 

a)  It has been hypothesized that neuroleptics with both D1 and D2 antagonist activity are better drugs for 
suppressing tardive dyskinesia than pure D2 antagonists. A study compared the effects of the mixed D1/D2 
antagonist zuclopenthixol to that of the pure D2 antagonist haloperidol (Lublin et al, 1991). The double-
blind crossover study consisted of 15 patients, who took each drug for three weeks. There was a six week 
washout period. The subjects took either oral haloperidol 0.5 milligram twice a day, or oral zuclopenthixol
milligrams twice a day. During treatment, benzodiazepines were prescribed on a prn basis for anxiety. 
Tardive dyskinesia and Parkinson-like symptoms were recorded on video tape and were scored by two 
raters. The changes and differences in the two groups regarding aggravation and suppression of tardive 
dyskinesia and Parkinson-like symptoms were compared using a paired t-test. There was no significant 
difference in the induction of tardive dyskinesia suppression and tardive dyskinesia withdrawal. Both drugs 
induced or aggravated Parkinson-like symptoms. There were no differences between the groups. This 
study did not support the animal findings that a D1 component in a neuroleptic drug would lead to a 
stronger tardive dyskinesia suppression and to less withdrawal tardive dyskinesia. 

 
 6.0   References 

1. .. ., . 
2. .. Goodman and Gilman"s the pharmacologic basis of therapeutics. 8th ed., 1990. 
3. .. Haldol Decanoate package insert (McNeil)., 1986. 
4. AMA Department of Drugs: AMA Drug Evaluations, 4th. American Medical Association, Chicago, IL, 1980. 
5. AMA Department of Drugs: AMA Drug Evaluations, 6th. American Medical Association, Chicago, IL, 1986. 
6. AMA Department of Drugs: AMA Drug Evaluations, 6th. American Medical Association, Chicago, IL, 1986a. 
7. AMA Department of DrugsAMA Department of Drugs: AMA Drug Evaluations, . American Medical Association, 

5th ed, 5th. American Medical Association, Chicago, IL, 1983. 
8. Abramson LB, Brown AJ, & Sitaram N: A cardioacceleratory response to low-dose arecoline infusion during sleep 

in patients with major depressive disorder: relationship to REM sleep induction. Psych Res 1985; 16:189-198. 
9. Absher JR & Bale JF Jr: Aggravation of myasthenia gravis by erythromycin. J Pediatr 1991; 119:155-156. 

10. Abuzzahab FS & Zimmerman RL: Psychopharmacological correlates of post-psychotic depression: a double-
blind investigation of haloperidol vs thiothixene in outpatient schizophrenia. J Clin Psychiatry 1982; 43:105-110.

11. Adams F, Fernandez F, & Andersson BS: Emergency pharmacotherapy of delirium in the critically ill cancer 
patient. Psychosomatics 1986; 27(suppl):33-37. 

12. Adams S & Fernandez F: Intravenous use of haloperidol.. Hospital Pharmacy 1987; 22:306-7. 
13. Adams SL, Mathews J, & Grammer LC: Drugs that may exacerbate myasthenia gravis. Ann Emerg Med 1984; 

13:532-538. 
14. Addonizio G, Roth SD, Stokes PE, et al: Increased extrapyramidal symptoms with addition of lithium to 

neuroleptics. J Nerv Ment Dis 1988; 176:682-685. 
15. Addonizio G, Roth SD, Stokes PE, et al: Increased extrapyramidal symptoms with addition of lithium to 

neuroleptics. J Nerv Ment Dis 1988a; 176:682-685. 
16. Agelink MW, Majewski T, Wurthmann C, et al: Effects of newer atypical antipsychotics on autonomic 

neurocardiac function: a comparison between amisulpride, olanzapine, sertindole, and clozapine. J Clin 
Psychopharmacol 2001o; 21(1):8-13. 

17. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001; 5:33-40. 

18. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001a; 5:33-40. 

19. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001aa; 5:33-40. 

20. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001b; 5:33-40. 

21. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001c; 5:33-40. 

22. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001d; 5:33-40. 

23. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001e; 5:33-40. 

24. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001f; 5:33-40. 

Page 129 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 129

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 129 of 160



25. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001g; 5:33-40. 

26. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001h; 5:33-40. 

27. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001i; 5:33-40. 

28. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001j; 5:33-40. 

29. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001k; 5:33-40. 

30. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001l; 5:33-40. 

31. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001m; 5:33-40. 

32. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001n; 5:33-40. 

33. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001p; 5:33-40. 

34. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001q; 5:33-40. 

35. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001r; 5:33-40. 

36. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001s; 5:33-40. 

37. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001t; 5:33-40. 

38. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001u; 5:33-40. 

39. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001v; 5:33-40. 

40. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001w; 5:33-40. 

41. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001x; 5:33-40. 

42. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001y; 5:33-40. 

43. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001z; 5:33-40. 

44. Ahlfors UG, Rimon R, Appelberg B, et al: Remoxipride and haloperidol in schizophrenia: a double-blind 
multicentre study. Acta Psychiatr Scand 1990; 82(suppl 358):99-103. 

45. Alessi NE, Walden M, & Hsieh PS: Nifedipine-haloperidol combination in the treatment of Gilles de la Tourette's 
syndrome: A case study. J Clin Psychiatry 1989; 50:103-104. 

46. Alexander HE, McCarty K, & Giffen MB: Hypotension and cardiopulmonary arrest associated with concurrent 
haloperidol and propranolol therapy. JAMA 1984; 252(1):87-88. 

47. Allwood MC: The compatibility of high-dose diamorphine with cyclizine or haloperidol in plastic syringes. Int 
Pharm J 1991; 5:120. 

48. Allwood MC: The compatibility of high-dose diamorphine with cyclizine or haloperidol in plastic syringes. Int 
Pharm J 1991a; 5:120. 

49. Amdisen A: Lithium and drug interactions. Drugs 1982; 24:133-139. 
50. Amdurski S, Radwan M, Levi A, et al: A therapeutic trial of amantadine in haloperidol-induced malignant 

neuroleptic syndrome. Curr Ther Res 1983; 33:225-229. 
51. Amiel JM, Mangurian CV, Ganguli R, et al: Addressing cardiometabolic risk during treatment with antipsychotic 

medications. Curr Opin Psychiatry 2008; 21(6):613-618. 
52. Ananth J: Tardive dyskinesia: myths and realities. Psychosomatics 1980; 21:394-396. 
53. Andersen J, Korner A, Ostergaard P, et al: A double blind comparative multicentre study of remoxipride and 

haloperidol in schizophrenia. Acta Psychiatry Scand 1990; 82:(suppl 358):104-107. 
54. Anderson BG, Reker D, & Cooper TB: Prolonged adverse effects of halperidol in normal subjects. N Engl J Med 

1981; 305:643-644. 
55. Anderson KE, Bloomer JR, Bonkovsky HL, et al: Recommendations for the diagnosis and treatment of the acute 

porphyrias. Ann Intern Med 2005; 142(6):439-450. 
56. Anderson LT, Campbell M, Grega DM, et al: Haloperidol in the treatment of infantile autism: effects on learning 

and behavioral symptoms. Am J Psychiatry 1984; 141:1195-1202. 
57. Anderson RJ, Gambertoglio JG, & Schrier RW: Clinical Use of Drugs in Renal Failure, Charles C Thomas, 

Springfield, IL, 1976. 
58. Anderson RJ, Gambertoglio JG, & Schrier RWAnderson RJ, Gambertoglio JG, & Schrier RW: Clinical Use of 

Drugs in Renal Failure, Charles C Thomas, Springfield, IL, 1976a. 
59. Anon: ASHP Therapeutic guidelines on the pharmacologic management of nausea and vomiting in adult and 

pediatric patients receiving chemotherapy or radiation therapy or undergoing surgery. Am J Health-Syst Pharm 

Page 130 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 130

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 130 of 160



1999; 56:729-764. 
60. Anon: American academy of pediatrics committee on drugs: transfer of drugs and other chemicals into human 

milk. Pediatrics 2001; 108(3):776-789. 
61. Anon: An expanding range of atypical antipsychotic agents to choose from (review). Drugs Ther Perspect 1996a; 

8:1-5. 
62. Anon: Antiemesis Clinical Practice Panel: NCCN Antiemesis practice guidelines. ; version 1, 2003. 
63. Anon: Aripiprazole. Drugs Fut 2000; 25(9):961. 
64. Anon: Boston Collaborative Drug Surveillance Program: Drug-Induced Extrapyramidal Symptoms. A Cooperative 

Study. JAMA 1973a; 224:889-891. 
65. Anon: Boston Collaborative Surveillance Program: Drug-induced extrapyramidal symptoms. A cooperative study. 

JAMA 1973; 224:889-891. 
66. Anon: Breastfeeding and Maternal Medication. World Health Organization, Geneva, Switzerland, 2002. 
67. Anon: Department of Health and Human Services; Substance abuse and mental health services administration. 

42 CFR Part 8. Opioid drugs in maintenance and detoxification treatment of opiate addiction; addition of 
buprenorphine and buprenorphine combination to list of approved opioid treatment medications. Federal Register 
2003a; 68:27937-27939. 

68. Anon: F-D-C Reports: The Pink Sheet. ; T&G#10, December 18, 1995. 
69. Anon: FDC Reports: The Pink Sheet. ; 58:T&G 3, January 15, 1996a. 
70. Anon: Food and drug administration center for drug evaluation and research psychopharmacologic drugs 

advisory committee. U.S. Food and Drug Administration. Rockville, MD, USA. 2000. Available from URL: 
http://www.fda.gov/OHRMS/DOCKETS/AC/00/transcripts/ 3619t1.rtf. As accessed Accessed December 2000. 

71. Anon: Ketek myasthenia gravis warning. SCRIP (World Pharmaceutical News) 2003b; 2842(April 18):23. 
72. Anon: Nordic Dyskinesia Study Group: Effect of different neuroleptics in tardive dyskinesia and parkinsonism. 

Psychopharmacology 1986; 90:423-429. 
73. Anon: Practice guideline for the treatment of patients with schizophrenia. Am J Psychiatry 1997; 154(suppl):1-63.
74. Anon: SCRIP World Pharmaceutical News. PJB Publications Ltd, London, UK; No 2093, p 27, January 12, 1996.
75. Anon: Sertindole therapy is effective in patients with schizophrenia. Am Fam Physician 1996b; 53:939-940. 
76. Appleton WS et al: Before drug therapy begins, choosing an antipsychotic and principles of prescribing 

antipsychotics. In: Appleton WS, ed. Practical Clinical Psychopharmacology, 2nd ed, Williams & Wilkins, 
Baltimore, MD, 1980, p 1, 1980. 

77. Arana GW, Goff DC, Friedman H, et al: Does carbamazepine-induced reduction of plasma haloperidol levels 
worsen psychotic symptoms?. Am J Psychiatry 1986; 143:650-651. 

78. Arana GW, Goff DC, Friedman H, et al: Does carbamazepine-induced reduction of plasma haloperidol levels 
worsen psychotic symptoms?. Am J Psychiatry 1986a; 143:650-651. 

79. Argov Z & Mastaglia FL: Disorders of neuromuscular transmission caused by drugs. N Engl J Med 1979; 
301:409-413. 

80. Asnis GM, Sachar EJ, Langer G, et al: Prolactin responses to haloperidol in normal young women. 
Psychoneuroendocrinology 1988; 13:515-520. 

81. Australian Drug Evaluation Committee: Prescribing medicines in pregnancy: An Australian categorisation of risk 
of drug use in pregnancy. Therapeutic Goods Administration. Australian Capital Territory, Australia. 1999. 
Available from URL: http://www.tga.gov.au/docs/html/medpreg.htm. 

82. Awad AG & Hogan TP: Early treatment events and prediction of response to neuroleptics in schizophrenia. Prog 
Neuropsychopharmacol Biol Psychiatry 1985; 9:585-588. 

83. Ayd F: Penfluridol: a long-acting oral neuroleptic. Int Drug Ther Newsletter 1972; 7:13. 
84. Ayd FJ Jr: Haloperidol: twenty years' clinical experience. J Clin Psychiatry 1978; 39:807-814. 
85. Ayd FJ Jr: Respiratory dyskinesias in patients with neuroleptic-induced extrapyramidal reactions. Int Drug Ther 

Newslett 1979; 14:1-3. 
86. Ayd FJ: Psychotropic drug therapy during pregnancy. Int Drug Ther Newsletter 1976; 11:5. 
87. Baastrup PC, Alhfors UG, Bjerkenstedt L, et al: A controlled nordic multicentre study of zuclopenthixol acetate in 

oil solution, haloperidol and zuclopenthixol in the treatment of acute psychosis. Acta Psychiatr Scand 1993; 
87:48-58. 

88. Backonja M, Beinlich B, Dulli D, et al: Haloperidol and lorazepam for the treatment of nausea and vomiting 
associated with the treatment of intractable migraine headaches (letter). Arch Neurol 1989; 46:724. 

89. Bamrah JS, Kumar V, Krska J, et al: Interactions between procyclidine and neuroleptic drugs: some 
pharmacological and clinical aspects. Br J Psychiatry 1986; 149:726-733. 

90. Barbhaiya RH, Shukla UA, Greene DS, et al: Investigation of pharmacokinetic and pharmacodynamic interactions 
after coadministration of nefazodone and haloperidol. J Clin Psychopharmacol 1996; 16:26-34. 

91. Barcai A: Acta Psychiatr Scand 1977; 55:97-101. Acta Psychiatr Scand 1977; 55:97-101. 
92. Bardfeld PA: A controlled double-blind study of trimethobenzamide, prochlorperazine, and placebo. JAMA 1966; 

196:796-798. 
93. Barnas C, Stuppaeck C, Miller C, et al: Zotepine in the treatment of schizophrenic patients with prevailingly 

negative symptoms: a double-blind trial vs haloperidol. Int Clin Psychopharmacol 1992; 7:23-27. 
94. Barton MD, Libonati M, & Cohen PJ: The use of haloperidol for treatment of postoperative nausea and vomiting 

a double-blind placebo-controlled trial. Anesthesiology 1975; 42:508-512. 
95. Batey SR: Schizophrenic disorders In: DiPiro JT, Talbert RL, Hayes PE, et al (Eds): Pharmacotherapy A 

Pathophysiologic Approach, Elsevier, New York, NY, 1989. 
96. Batey SR: Schizophrenic disorders In: DiPiro JT, Talbert RL, Hayes PE, et al (Eds): Pharmacotherapy A 

Pathophysiologic Approach, Elsevier, New York, NY, 1989a. 

Page 131 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 131

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 131 of 160



97. Battaglia J, Moss S, Rush J, et al: Haloperidol. lorazepam, or both for psychotic agitation? A multicenter, 
prospective, double-blind, emergency department study. Am J Emerg Med 1997; 15:335-340. 

98. Benazzi F: Urinary retention with fluoxetine-haloperidol combination in a young patient. Can J Psychiatry 1996; 
41:606-607. 

99. Benazzi F: Urinary retention with fluoxetine-haloperidol combination in a young patient. Can J Psychiatry 1996a; 
41:606-607. 

100. Bennett WM, Aronoff GR, Golper TA, et al: Drug Prescribing in Renal Failure, American College of Physicians, 
Philadelphia, PA, 1994. 

101. Berciano J, Oterino A, Rebollo M, et al: Myasthenia gravis unmasked by cocaine abuse (letter). N Engl J Med 
1991; 325:892. 

102. Beresford R & Ward A: Haloperidol decanoate. A preliminary review of its pharmacodynamic and 
pharmacokinetic properties and therapeutic use in psychosis.. Drugs 1987; 33:31-49. 

103. Beresford R & Ward A: Haloperidol decanoate: a preliminary review of its pharmacodynamic and 
pharmacokinetic properties and therapeutic use in psychosis. Drugs 1987a; 33:31-49. 

104. Berk M, Brook k S, & Trandafir AI: A comparison of olanzapine with haloperidol in cannabis-induced psychotic 
disorder: a double-blind randomized controlled trial. Int Clin Psychopharmacol 1999; 14:177-180. 

105. Berkow R (Ed): Merck Manual, Rahway: Merck and Co, Inc, 1982; 14:1301, Merck and Co, Inc, Merck Manual, 
Rahway, 1982, pp 14:1301. 

106. Berkowitz RL, Coustan DR, & Mochizaki TKBerkowitz RL, Coustan DR, & Mochizaki TK: Handbook for 
Prescribing Medications During Pregnancy, 1st. Little Brown & Company, Boston, MA, 1981. 

107. Bescansa E, Nicolas M, Aguado C, et al: Myasthenia gravis aggravated by pyrantel pamoate. J Neurol Neurosurg 
Psychiatry 1991; 54:563. 

108. Bieniek SA, Ownby RL, Penalver A, et al: A double-blind study of lorazepam versus the combination of 
haloperidol and lorazepam in managing agitation. Pharmacotherapy 1998; 18:57-62. 

109. Bilder RM, Goldman RS, Volavka J, et al: Neurocognitive effects of clozapine, olanzapine, risperidone, and 
haloperidol in patients with chronic schizophrenia or schizoaffective disorder. Am J Psychiatry 2002; 159(6):1018
1028. 

110. Bilder RM, Goldman RS, Volavka J, et al: Neurocognitive effects of clozapine, olanzapine, risperidone, and 
haloperidol in patients with chronic schizophrenia or schizoaffective disorder. Am J Psychiatry 2002a; 159
(6):1018-1028. 

111. Bilder RM, Goldman RS, Volavka J, et al: Neurocognitive effects of clozapine, olanzapine, risperidone, and 
haloperidol in patients with chronic schizophrenia or schizoaffective disorder. Am J Psychiatry 2002b; 159
(6):1018-1028. 

112. Binder R & Jonelis F: Seborrheic dermatitis in neuroleptic-induced parkinsonism. Arch Dermatol 1983; 119:473
475. 

113. Binder R, Glick I, & Rice M: A comparative study of parenteral molindone and haloperidol in the acutely psychotic 
patient. J Clin Psychiatry 1981; 42:203-206. 

114. Bjorndal N, Bjerre M, Gerlach J, et al: High dosage haloperidol therapy in chronic schizophrenic patients: a 
double blind study of clinical response, side effects, serum haloperidol and serum prolactin. Psychopharmacology 
1980; 67:17-23. 

115. Blake LM, Marks RC, & Luchins DJ: Reversible neurologic symptoms with clozapine and lithium. J Clin 
Psychopharmacol 1992; 12:297-299. 

116. Blasing J, Herz A, & Gramsch C: Effects of depletion of brain catecholamines during the development of 
morphine dependence on precipitated withdrawal in rats. Naughyn-Schmiedeberg's Arch Pharmacol 1975; 
286:325-336. 

117. Blumenthal, M, Busse WR, et alBlumenthal, M, Busse WR, et al (Eds): The Complete German Commission E 
Monographs, 1st. American Botanical Council, Austin, TX, 1998, pp 87-88. 

118. Boachie A, Goldfield GS, & Spettigue W: Olanzapine use as an adjunctive treatment for hospitalized children with 
anorexia nervosa: case reports. Int J Eat Disord 2003; 33:98-103. 

119. Bobon D & De Bleeker E: Zuclopenthixol acetate and haloperidol in acute psychotic patients. A randomized 
multicentre study (abstract), ECNP Congress, Gothenburg, Sweden, 1989. 

120. Bollini P, Pampallona S, Orza MJ, et al: Antipsychotic drugs: is more worse? A meta-analysis of the published 
randomized control trials. Psychol Med 1994; 24:307-316. 

121. Borson S & Raskind MA : Clinical features and pharmacologic treatment of behavioral symptoms of Alzheimer's 
disease. Neurology 1997; 48(5 Suppl 6):S17-S24. 

122. Bostwick JR, Guthrie SK, & Ellingrod VL: Antipsychotic-induced hyperprolactinemia. Pharmacotherapy 2009; 29
(1):64-73. 

123. Bransgrove LL & Kelly MW: Movement disorders in patients treated with long-acting injectable antipsychotic 
drugs. Am J Hosp Pharm 1994; 51:895-899. 

124. Bratfos O & Haug JO: Comparison of sulpiride and chlorpromazine in psychosis: a double-blind multicenter study. 
Acta Psychiatr Scand 1979; 60:1-9. 

125. Brayley J & Yellowlees P: An interaction between haloperidol and carbamazepine in a patient with cerebral palsy. 
Aust N Z J Psychiatry 1987; 21:605-607. 

126. Bregni M, Siena S, Di Nicola M, et al: Tropisetron plus haloperidol to ameliorate nausea and vomiting associated 
with high-dose alkylating agent cancer chemotherapy. Eur J Cancer 1991; 27:561-565. 

127. Breitbart W, Marotta R, Platt MM, et al: A double-blind trial of haloperidol, chlorpromazine, and lorazepam in the 
treatment of delirium in hospitalized AIDS patients. Am J Psychiatry 1996; 153:231-237. 

128. Breitbart W, Marotta R, Platt MM, et al: A double-blind trial of haloperidol, chlorpromazine, and lorazepam in the 

Page 132 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 132

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 132 of 160



treatment of delirium in hospitalized AIDS patients. Am J Psychiatry 1996a; 153:231-237. 
129. Breitbart W, Marotta R, Platt MM, et al: A double-blind trial of haloperidol, chlorpromazine, and lorazepam in the 

treatment of delirium in hospitalized AIDS patients. Am J Psychiatry 1996b; 153:231-237. 
130. Bristol JH: Haloperidol and phobias. Am J Psychiatry 1982; 139:1373-1374. 
131. Brook S, Lucey JV, & Gunn KP: Intramuscular ziprasidone compared with intramuscular haloperidol in the 

treatment of acute psychosis. J Clin Psychiatry 2000; 61:933-941. 
132. Brotman AW & McCormick S III: A role for high-dose antipsychotics. J Clin Psychiatry 1990; 51:164-166. 
133. Brown K, Levy H, Brenner C, et al: Overdose of risperidone. Ann Emerg Med 1993; 22:1908-1910. 
134. Brown K, Levy H, Brenner C, et al: Overdose of risperidone. Ann Emerg Med 1993a; 22:1908-1910. 
135. Brown LA & Levin GM: Sertindole, a new atypical antipsychotic for the treatment of schizophrenia. 

Pharmacotherapy 1998a; 18(1):69-83. 
136. Brown LA & Levin GM: Sertindole, a new atypical antipsychotic for the treatment of schizophrenia. 

Pharmacotherapy 1998b; 18(1):69-83. 
137. Brown LA & Levin GM: Sertindole, a new atypical antipsychotic for the treatment of schizophrenia. 

Pharmacotherapy 1998c; 18(1):69-83. 
138. Brown LA & Levin GM: Sertindole, a new atypical antipsychotic for the treatment of schizophrenia. 

Pharmacotherapy 1998d; 18(1):69-83. 
139. Brown LA & Levin GM: Sertindole, a new atypical antipsychotic for the treatment of schizophrenia. 

Pharmacotherapy 1998e; 18(1):69-83. 
140. Brown LA & Levin GM: Sertindole: a new atypical antipsychotic for the treatment of schizophrenia. 

Pharmacotherapy 1998; 18(1):69-83. 
141. Bruun R: Dysphoric phenomena associated with haloperidol treatment of Tourette's syndrome In: Bruun R: 

Friedhoff AJ & Chase TN: Gilles de la Tourette syndrome, Raven Press, New York, NY, 1982, pp 433-436. 
142. Bucci L & Marini S: Haloperidol decanoate in chronic schizophrenic patients. Curr Ther Res 1985; 37:1091-1097.
143. Burke AM, White AB, & Brill N: Baclofen for intractable hiccups. N Engl J Med 1988; 319(20):1354. 
144. Bush SE, Hatton RC, Winterstein AG, et al: Effects of concomitant amiodarone and haloperidol on Q-Tc interval 

prolongation. Am J Health Syst Pharm 2008; 65(23):2232-2236. 
145. Butterworth AT: Inhibition of extrapyramidal side effects of haloperidol through the joint use of imipramine-type 

drugs. Psychosomatics 1972; 13:328-332. 
146. Cadisch R, Streit E, & Hartmann K: Exazerbation einer Myasthenia gravis pseudoparalytica nach Azithromycin 

(Zithromax(R)). Schweiz Med Wochenschr 1996; 126:308-310. 
147. Caine ED & Polinsky RJ: Haloperidol-induced dysphoria in patients with tourette syndrome. Am J Psychiatry 

1979; 136:1216-1217. 
148. Campbell M, Anderson CT, Small AM, et al: The effects of haloperidol on learning and behavior in autistic 

children. J Autism Dev Disord 1982a; 12:167-175. 
149. Campbell M, Small AM, Green WH, et al: Behavioral efficacy of haloperidol and lithium carbonate. Arch Gen 

Psychiatry 1984; 41:650-656. 
150. Cardoni AA & Myer S: Sertindole: an atypical antipsychotic for the treatment of schizophrenia. Formulary 1997; 

32:907-925. 
151. Cardoni AA & Myer S: Sertindole: an atypical antipsychotic for the treatment of schizophrenia. Formulary 1997a; 

32:907-925. 
152. Cardoni AA & Myer S: Sertindole: an atypical antipsychotic for the treatment of schizophrenia. Formulary 1997b; 

32:907-925. 
153. Carli M, Anand-Srivastava MB, Molina-Holgado E, et al: Effects of chronic lithium treatments on central 

dopaminergic receptor systems: G proteins as possible targets. Neurochem Int 1994; 24:13-22. 
154. Carlson CD, Cavazzoni PA, Berg PH, et al: An integrated analysis of acute treatment-emergent extrapyramidal 

syndrome in patients with schizophrenia during olanzapine clinical trials: comparisons with placebo, haloperidol, 
risperidone, or clozapine. J Clin Psychiatry 2003; 64(8):898-906. 

155. Carriere P, Bonhomme D, & Leperiere T: Amisulpride has a superior benefit/risk profile to haloperidol in 
schizophrenia: results of a multicentre, double-blind study (the Amisulpride Study Group). Eur Psychiatry 2000; 
15:321-329. 

156. Carter JG: Intravenous haloperidol in the treatment of acute psychosis (letter). Am J Psychiatry 1986; 143:1316
1317. 

157. Cassano GB, Castrogiovanni P, & Conti L: Sulpiride versus haloperidol in schizophrenia: a double-blind 
comparative trial. Curr Ther Res 1975; 17:189-701. 

158. Cassano GB, Miniati M, Pini S, et al: Six-month open trial of haloperidol as an adjunctive treatment for anorexia 
nervosa: a preliminary report. Int J Eat Disord 2003; 33:172-177. 

159. Cavanaugh JJ & Finlayson RE: Rhabdomyolysis due to acute dystonic reaction to antipsychotic drugs. J Clin 
Psychiatry 1984; 45:356-357. 

160. Cersosimo RJ & Brophy MT: Hiccups with high dose dexamethasone administration: a case report. Cancer 1998; 
82(2):412-414. 

161. Chan WC, Lam LCW, Choy CNP, et al: A double-blind randomised comparison of risperidone and haloperidol in 
the treatment of behavioral and psychological symptoms in Chinese dementia patients. Int J Geriatr Psychiatry 
2001; 16:1156-1162. 

162. Charney DS: The clinical use of clonidine in abrupt withdrawal from methadone. Arch Gen Psychiatry 1981; 
38:1273. 

163. Chen B & Cardasis W: Delirium induced by lithium and risperidone combination (letter). Am J Psychiatry 1996; 
153:1233-1234. 

Page 133 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 133

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 133 of 160



164. Cheng YF, Paalzow LK, Bondesson U, et al: Pharmacokinetics of haloperidol in psychotic patients. 
Psychopharmacology 1987; 91:410-414. 

165. Chiang E, Pitts WM Jr, & Rodriguez-Garcia M: Respiratory dyskinesia: review and case reports. J Clin Psychiatry 
1985; 46:232-234. 

166. Chien CP: Past history of drug and somatic treatments in tardive dyskinesia In: Fann WE, Smith RC, David JM, et 
al (Eds): Tardive Dyskinesia. Research and Treatment, SP Medical & Scientific Books, New York, NY, 1980, pp 
315-324. 

167. Chisholm CA & Kuller JA: A guide to the safety of CNS-active agents during breastfeeding. Drug Saf 1997; 17
(2):127-142. 

168. Chouinard G & Annable L: Penfluridol in the treatment of newly admitted schizophrenic patients in brief therapy 
unit. Am J Psychiatry 1976; 133:820-823. 

169. Chouinard G, Annable L, & Kolivakis TN: Penfluridol in the maintenance treatment of schizophrenic patients 
newly discharged from a brief therapy unit. J Clin Pharmacol 1977; 17:162-167. 

170. Chouinard G, Annable L, Campbell W, et al: A double-blind, controlled clinical trial of haloperidol decanoate and 
fluphenazine decanoate in the maintenance treatment of schizophrenia. Psychopharmacol Bull 1984; 20:108-
109. 

171. Chouinard G, Annable L, Turnier L, et al: A double-blind randomized clinical trial of rapid tranquilization with IM 
clonazepam and IM haloperidol in agitated psychotic patients with manic symptoms. Can J Psychiatry 1993a; 
38:S114-S121. 

172. Chouinard G, Jones BJ, Remington G, et al: A Canadian multicenter placebo-controlled study of fixed doses of 
risperidone and haloperidol in the treatment of chronic schizophrenic patients. J Clin Psychopharmacol 1993; 13
(1):25-40. 

173. Chouinard G, Pinard G, Serrano M, et al: Potentiation of haloperidol by alpha-methyldopa in the treatment of 
schizophrenic patients. Curr Ther Res 1973; 15:473-483. 

174. Christensen DB & Benfield WR: Alprazolam as an alternative to low-dose haloperidol in older, cognitively 
impaired nursing facility patients. J Am Geriatr Soc 1998; 46:620-625. 

175. Christman RS, Weinstein RA, & Larose JB: Low-dose haloperidol as antiemetic treatment in gastrointestinal 
disorders: a double-blind study. Curr Ther Res 1974; 16:1171-1176. 

176. Chu NS: Sympathetic response to betel chewing. J Psychoact Drugs 1995; 27(2):183-186. 
177. Citrome L, Volavka J, Czobar P, et al: Effects of clozapine, olanzapine, risperidone, and haloperidol on hostility 

among patients with schizophrenia. Psych Serv 2001; 52(11):1510-1514. 
178. Claghorn JL, Mathew RJ, & Mirabi M: Penfluridol: a long acting oral antipsychotic drug. J Clin Psychiatry 1979; 

40:107-109. 
179. Clarke DJ & Ford R: Treatment of refractory Tourette syndrome with haloperidol decanoate. Acta Psychiatr 

Scand 1988; 77:495-496. 
180. Class CA, Schneider L, & Farlow MR: Optimal management of behavioural disorders associated with dementia. 

Drugs Aging 1997; 10(2):95-106. 
181. Claus A, Bollen J, De Cuyper H, et al: Risperidone versus haloperidol in the treatment of chronic schizophrenic 

inpatients: A multicentre double-blind comparative study. Acta Psychiatr Scand 1992; 85:295-305. 
182. Clinton JE, Sterner S, Stelmachers Z, et al: Haloperidol for sedation of disruptive emergency patients. Ann Emerg 

Med 1987; 16:319-322. 
183. Coccaro EF, Kramer E, Zemishlany Z, et al: Pharmacologic treatment of noncognitive behavioral disturbances in 

elderly demented patients. Am J Psychiatry 1990; 147:1640-1645. 
184. Coccaro EF, Kramer E, Zemishlany Z, et al: Pharmacologic treatment of noncognitive behavioral disturbances in 

elderly demented patients. Am J Psychiatry 1990a; 147:1640-1645. 
185. Cohen IL, Campbell M, & Posner D: A study of haloperidol in young autistic children: a within-subjects design 

using objective rating scales. Psychopharmacol Bull 1980; 16:63-65. 
186. Cohen WJ & Cohen NH: Lithium carbonate, haloperidol and irreversible brain damage. JAMA 1974; 230:1283-

1287. 
187. Cohen WJ & Cohen NH: Lithium carbonate, haloperidol and irreversible brain damage. JAMA 1974a; 230:1283

1287. 
188. Cohen-Mansfield J, Lipson S, Werner P, et al: Withdrawal of haloperidol, thioridazine, and lorazepam in the 

nursing home. Arch Intern Med 1999; 159:1733-1740. 
189. Cole DR & Duffy DF: Haloperidol for radiation sickness. control of associated nausea, vomiting, and anorexia. N 

Y J Med 1974; 74:1553. 
190. Collins K & Comer J: Maternal haloperidol therapy associated with dyskinesia in a newborn. Am J Health-Syst 

Pharm 2003; 60:2253-2255. 
191. Colonna L, Saleem P, Dondey-Nouvel L for the Amisulpride Study, et al: Long-term safety and efficacy of 

amisulpride in subchronic or chronic schizophrenia. Int Clin Psychopharmacol 2000; 15:13-22. 
192. Colvin CL & Tankanow RM: Pimozide: Use in Tourette's syndrome. Drug Intell Clin Pharm 1985; 19:421-424. 
193. Copolov DL, Link CGG, & Kowalcyk B: A multicentre, double-blind, randomized comparison of quetiapine (ICI 

204,636, 'Seroquel') and haloperidol in schizophrenia. Psychological Med 2000; 30:95-105. 
194. Coryell W, Miller DD, & Perry PJ: Haloperidol plasma levels and dose optimization. Am J Psychiatry 1998; 

155:48-53. 
195. Craig TJ: Swallowing, tardive dyskinesia, and anticholinergics. Am J Psychiatry 1982; 139:1083. 
196. Crane GE: Persistant dyskinesia. Br J Psychiatry 1973; 122:395-405. 
197. Cressman WA, Bianchine JR, Slotnick VB, et al: Plasma level profile of haloperidol in man following IM 

administration. Eur J Clin Pharmacol 1974a; 7:99-103. 

Page 134 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 134

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 134 of 160



198. Cressman WA, Bianchine JR, Slotnick VB, et al: Plasma level profile of haloperidol in man following 
intramuscular administration.. Eur J Clin Pharmacol 1974; 7:99-103. 

199. Crisp AH, Lacey JH, & Crutchfield M: Clomipramine and "drive" in people with anorexia nervosa: an in-patient 
study. Br J Psychiatry 1987; 150:355-358. 

200. Cruz FG, Thiagarajan D, & Harney JH: Neuroleptic malignant syndrome after haloperidol therapy. South Med J 
1983; 76:684-685. 

201. Csernansky JG, Mahmoud R, Brenner R, et al: A comparison of risperidone and haloperidol for the prevention of 
relapse in patients with schizophrenia. New Engl J Med 2002; 346:16-22. 

202. Cummingham DG & Challapalli M: Hypertension in acute haloperidol poisoning. J Pediatr 1979; 95:489-490. 
203. Cummings JL, Gorman DG, & Shapira J: Physostigmine Ameliorates the delusions of alzheimer's disease. Biol 

Phychiatry 1993; 33:536-541. 
204. Cung DD & Stimmel GL: Reemergence of positive symptoms after initial response to risperidone. 

Pharmacotherapy 1997; 17:383-386. 
205. Cutler R & Heiser JF: Leukopenia following treatment with thiothixene and haloperidol. JAMA 1979; 242:2872. 
206. D'Arcy PF & Griffin JP: Iatrogenic Diseases, 2nd. Oxford University Press, New York, 1979. 
207. Daniel DG, Randolph C, Jaskiw G, et al: Coadministration of fluvoxamine increases serum concentrations of 

haloperidol. J Clin Psychopharmacol 1994; 14:340-343. 
208. Daniel DG, Randolph C, Jaskiw G, et al: Coadministration of fluvoxamine increases serum concentrations of 

haloperidol. J Clin Psychopharmacol 1994a; 14:340-343. 
209. Daras M, Samkoff LM & Koppel BS: Exacerbation of myasthenia gravis associated with cocaine use. Am Acad 

Neurol 1996; 271-272, 1996. 
210. Das Gupta V & Stewart KR: Stability of haloperidol in 5% dextrose injection. Am J Hosp Pharm 1982; 39:292-

294. 
211. Davies DM: Textbook of Adverse Drug Reactions, 2nd. Oxford University Press, New York, 1981. 
212. Davis TME, Dembo LG, Kaye-Eddie SA, et al: Neurological, cardiovascular and metabolic effects of mefloquine 

in healthy volunteers: a double-blind, placebo-controlled trial. Br J Clin Pharmacol 1996; 42:415-421. 
213. Davison K: Pharmacological treatment for intractable sneezing. Br Med J 1982; 284:1163-1164. 
214. Daw JL & Cohen-Cale SA: Haloperidol analgesia. South Med J 1981; 74:364-365. 
215. De Maio D: Withdrawal syndrome after neuroleptics. Br J Psychiatry 1973; 123:377-378. 
216. DeVane CL: Nefazodone--pharmacology and efficacy of a new antidepressant agent: formulary considerations. P 

and T 1995; 20:363-374. 
217. Deahl M: Betel nut-induced extrapyramidal syndrome: an unusual drug interaction. Movement Disord 1989; 4

(4):330-333. 
218. Deahl M: Betel nut-induced extrapyramidal syndrome: an unusual drug interaction. Movement Disord 1989a; 4

(4):330-333. 
219. Debray H & Galland A: Haloperidol poisoning at therapeutic doses in children. Ann Pediatr 1970; 17(6):498-500.
220. Delamere JP, Jobson S, Mackintosh LP, et al: Penicillamine-induced myasthenia in rheumatoid arthritis: its 

clinical and genetic features. Ann Rheum Dis 1983; 42:500-504. 
221. Delcker A, Schoon ML, Oczkowski B, et al: Amisulpride versus haloperidol in treatment of schizophrenic patients 

- results of a double-blind study. Pharmacopsychiatry 1990; 23:125-130. 
222. Dencker SJ, Gios I, Martensson E, et al: A long-term cross-over pharmacokinetic study comparing perphenazine 

decanoate and haloperidol decanoate in schizophrenic patients. Psychopharmacology 1994; 114:24-30. 
223. Denijs EL: Clinical evaluation of bromperidol versus haloperidol in psychotic patients. Int Pharmacopsychiatry 

1980; 15:309-317. 
224. Deo R, Soni S, Rastogi SC, et al: Remoxipride and haloperidol in the acute phase of schizophrenia: a double-

blind comparison. Acta Psychiatry Scand 1990; 82(suppl 358):120-124. 
225. Devanand DP, Marder K, Michaels KS, et al: A randomized, placebo-controlled dose-comparison trial of 

haloperidol for psychosis and disruptive behaviors in alzheimer's disease. Am J Psychiatry 1998; 155(11):1512
1520. 

226. Devanand DP, Sackeim HA, Brown RP, et al: A pilot study of haloperidol treatment of psychosis and behavioral 
disturbance in Alzheimer's disease. Arch Neurol 1989; 46:854-857. 

227. Diav-Citrin O, Shechtman S, Ornoy S, et al: Safety of haloperidol and penfluridol in pregnancy: a multicente, 
prospective, controlled study. J Clin Psychiatry 2005; 66:3:317-322. 

228. Dincsoy HP & Saelinger DA: Haloperidol-induced chronic cholestatic liver disease. Gastroenterology 1982; 
83:694-700. 

229. Doenecke AL & Heuermann RC: Treatment of haloperidol abuse with diphenhydramine. Am J Psychiatry 1980; 
137:487-488. 

230. Dole UP, Nyswander ME, & Kreek MS: Narcotic blockade. Arch Intern Med 1966; 118:304. 
231. Donlon PT, Hopkin JT, Tupin JP, et al: Haloperidol for acute schizophrenic patients. Arch Gen Psychiatry 1980; 

37:691-695. 
232. Dorevitch A, Katz N, Zemishlany Z, et al: Intramuscular flunitrazepam versus intramuscular haloperidol in the 

emergency treatment of aggressive psychotic behavior. Am J Psychiatry 1999; 156(1):142-144. 
233. Dosani RA: Haloperidol-induced neuroleptic malignant syndrome. South Med J 1983; 76:546. 
234. Dr Paparno, McNeil Pharmaceuticals, Professional Services, 5 
235. Drachman DB: Myasthenia gravis (part I). N Engl J Med 1978; 298:136-142. 
236. Drachman DB: Myasthenia gravis (part II). N Engl J Med 1978a; 298:186-193. 
237. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 

poisoning (letter). Clin Toxicol 1999; 37(7):893-894. 

Page 135 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 135

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 135 of 160



238. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999aa; 37(7):893-894. 

239. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999ab; 37(7):893-894. 

240. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999b; 37(7):893-894. 

241. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999c; 37(7):893-894. 

242. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999d; 37(7):893-894. 

243. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999e; 37(7):893-894. 

244. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999f; 37(7):893-894. 

245. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999g; 37(7):893-894. 

246. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999h; 37(7):893-894. 

247. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999i; 37(7):893-894. 

248. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999j; 37(7):893-894. 

249. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999k; 37(7):893-894. 

250. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999l; 37(7):893-894. 

251. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999m; 37(7):893-894. 

252. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999n; 37(7):893-894. 

253. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999o; 37(7):893-894. 

254. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999p; 37(7):893-894. 

255. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999q; 37(7):893-894. 

256. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999r; 37(7):893-894. 

257. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999s; 37(7):893-894. 

258. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999t; 37(7):893-894. 

259. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999u; 37(7):893-894. 

260. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999v; 37(7):893-894. 

261. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999w; 37(7):893-894. 

262. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999x; 37(7):893-894. 

263. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999y; 37(7):893-894. 

264. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999z; 37(7):893-894. 

265. Duenas-Laita A, Castro-Villamor MA, Martin-Excudero JC, et al: New clinical manifestations of acute risperidone 
poisoning (letter). Clin Toxicol 1999a; 37(7):893-894. 

266. Dukes MNG: Side Effects of Drugs, 8, American Elsevier Publishing Co, New York, 1975. 
267. Dupont H, Timsit JF, Souweine B, et al: Torsades de pointes probably related to sparfloxacin. Eur J Clin Microbiol 

Infect Dis 1996; 15:350-351. 
268. Eberhard G & Hellbom E: Haloperidol decanoate and flupenthixol decanoate in schizophrenia. Acta Psychiatr 

Scand 1986; 74:255-262. 
269. Edwards J, Alexander JR, Alexander MS, et al: Controlled trial of sulpiride in chronic schizophrenic patients. Br J 

Psychiatry 1980; 137:522-529. 
270. Ehmann TS, Delva NJ, & Beninger RJ: Flupenthixol in chronic schizophrenic inpatients: a controlled comparison 

with haloperidol. J Clin Psychopharmacol 1987; 3:173-175. 
271. Emrich HM: Studies with oxcarbazine (Trileptal-) in acute mania. Int Clin Psychopharmacol 1990; 5(suppl 1):83

88. 
272. Erenberg G: Treatment of tourette syndrome with neuroleptic drugs In: Erenberg G: Advance Neurology, 58, 

Page 136 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 136

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 136 of 160



Raven Press, Ltd, New York, NY, 1992. 
273. Ereshefsky L & Richards A: Psychoses In: Ereshefsky L & Richards A: Young LY & Koda-Kimble MA: Applied 

Therapeutics The Clinical Use of Drugs, 4th. Applied Therapeutics Inc, Vancouver, WA, 1988a. 
274. Ereshefsky L & Richards A: Psychoses In: Young LY & Koda-Kimble MA (Eds): Applied Therapeutics The Clinical 

Use of Drugs, 4th. Applied Therapeutics, Inc, San Francisco, CA, 1988. 
275. Ereshefsky L, Saklad SR, Tran-Johnson T, et al: Kinetics and clinical evaluation of haloperidol decanoate loading 

dose regimen. Psychopharmacol Bull 1990; 26:108-114. 
276. Ereshefsky L, Toney G, Saklad SR, et al: A loading-dose strategy for converting from oral to depot haloperidol. 

Hosp Comm Psychiatry 1993; 44:1155 1161. 
277. Ericksen SE, Hurt SW, & Chang S: Haloperidol dose, plasma levels, and clinical response: a double-blind study. 

Psychopharmacology Bull 1978; 14:15-16. 
278. Escobar JI, Mann JJ, Keller J, et al: Comparison of injectable molindone and haloperidol followed by oral dosage 

forms in acutely ill schizophrenics. J Clin Psychiatry 1985; 46:15-19. 
279. European Porphyria Initiative: Recommendations for the use of drugs in the acute porphyrias (AIP, HCP, VP). 

European Porphyria Initiative. Available from URL: www.porphyria-europe.org. As accessed 2/13/06. 
280. Extein I, Pottash ALC, & Gold MS: Therapeutic window for plasma haloperidol in acute schizophrenic psychosis. 

Lancet 1983; 1:1048-1049. 
281. Faheem AD, Brightwell DR, Burton GC, et al: Respiratory dyskinesia and dysarthria from prolonged neuroleptic 

use: tardive dyskinesia?. Am J Psychiatry 1982; 139:517-518. 
282. Falaschi P, del Pozo E, Rocco A, et al: Prolactin release in polycystic ovary. Obstet Gynecol 1980; 55:579-582.
283. Fast DK, Jones BD, Kusalic M, et al: Effect of carbamazepine on neuroleptic plasma levels and efficacy (letter). 

Am J Psychiatry 1986; 143:117-118. 
284. Fawcett JP, Woods DJ, & Munasiri B: Compatibility of cyclizine lactate and haloperidol lactate. Am J Hosp Pharm 

1994; 51:2292. 
285. Fernandez F, Holmes VF, Adams F, et al: Treatment of severe, refractory agitation with a haloperidol drip. J Clin 

Psychiatry 1988; 49:239-241. 
286. Fernandez F, Levy JK, & Mansell PWA: Management of delirium in terminally ill AIDS patients. Int J Psychiatr 

Med 1989; 19:165-172. 
287. Finch JW: Rapid control of persistent hiccups by orphenadrine citrate. Med Times 1966; 94:485-488. 
288. Fines RE, Brady WJ, & Martin ML: Acute laryngeal dystonia related to neuroleptic agents. Am J Emerg Med 

1999; 17(3):319-320. 
289. Fisher H: A new approach to emergency department therapy of migraine headache with intravenous haloperidol: 

a case series. J Emerg Med 1995; 13:119-122. 
290. Fitzgerald CH: A double-blind comparison of haloperidol with perphenazine in acute psychiatric episodes. Curr 

Ther Res 1969; 11:515-519. 
291. Fleischhacker WW, Barnas C, Stuppaeck CH, et al: Zotepine vs haloperidol in paranoid schizophrenia: a double

blind trial. Psychopharmacol Bull 1989; 25:97-100. 
292. Forsman A & Ohman R: Pharmacokinetic studies on haloperidol in man. Curr Ther Res 1976; 20:319. 
293. Forsman A & Ohman R: Studies on serum protein binding of haloperidol. Curr Ther Res 1977; 21:245. 
294. Forsman A, Larsson M, Lundborg H, et al: On the metabolism of haloperidol. Curr Ther Res 1977; 21:606. 
295. Forsman A: Pharmacokinetics of haloperidol in man.. Curr Ther Res (Sep) 1976; 20(3):319-36. 
296. Fraser GL & Riker RR: Visual compatibility of haloperidol lactate with injectable solutions. Am J Hosp Pharm 

1994; 51:905-906. 
297. Fraser GL & Riker RR: Visual compatibility of haloperidol lactate with injectable solutions. Am J Hosp Pharm 

1994a; 51:905-906. 
298. Fraser GL & Riker RR: Visual compatibility of haloperidol lactate with injectable solutions. Am J Hosp Pharm 

1994b; 51:905-906. 
299. Fraser GL & Riker RR: Visual compatibility of haloperidol lactate with injectable solutions. Am J Hosp Pharm 

1994c; 51:905-906. 
300. Fraser GL & Riker RR: Visual compatibility of haloperidol lactate with injectable solutions. Am J Hosp Pharm 

1994d; 51:905-906. 
301. Fraser GL & Riker RR: Visual compatibility of haloperidol lactate with injectable solutions. Am J Hosp Pharm 

1994e; 51:905-906. 
302. Fried MJ & Protheroe DT: D-penicillamine induced myasthenia gravis, its relevance for the anaesthetist. Br J 

Anaesth 1986; 58:1191-1193. 
303. Friedgood CE & Ripstein CB: Chlorpromazine (Thorazine) in the treatment of intractable hiccups. JAMA 1955; 

157(4):309-310. 
304. Friedman NL: Hiccups: a treatment review. Pharmacotherapy 1996; 16(6):986-995. 
305. Froemming JS, Lam YW, & Jann MW: Pharmacokinetics of haloperidol.. Clin Pharmacokinet 1989; 17(6):396-

423. 
306. Froemming JS, Lam YWF, Jann MW, et al: Pharmacokinetics of haloperidol. Clin Pharmacokinet 1989a; 17:396

423. 
307. From Phenothiazines (Systemic), USP DI 1989. Reference is: Lamy P, Zuckerman IH. Pharmacologic 

considerations in the treatment of Alzheimer"s disease.. The Maryland Pharmacist 63(3): 10-2., 1987 Mar. 
308. Fuglum E, Schillinger A, Andersen JB, et al: Zuclopenthixol and haloperidol/levomepromazine in the treatment of 

elderly patients with symptoms of aggressiveness and agitation: a double-blind, multi-centre study. 
Pharmatherapeutica 1989; 5:285-291. 

309. Gardos G, Cole JO, Matthews JD, et al: The acute effects of a loading dose of phenylalanine in unipolar 

Page 137 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 137

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 137 of 160



depressed patients with and without tardive dyskinesia. Neuropsychopharmacology 1992; 6(4):241-247. 
310. Gardos G, Cole JO, Matthews JD, et al: The acute effects of a loading dose of phenylalanine in unipolar 

depressed patients with and without tardive dyskinesia. Neuropsychopharmacology 1992a; 6(4):241-247. 
311. Gardos G: Dr Gardos and associates reply. Am J Psychiatry 1980; 137:261. 
312. Geller B & Greydanus DE: Haloperidol-induced comatose state with hyperthermia and rigidity in adolescence: 

Two case reports with a literature review. J Clin Psychiatry 1979; 40:102-103. 
313. Gerlach J, Behnke K, Heltberg J, et al: Sulpiride and haloperidol in schizophrenia: a double-blind cross-over 

study of therapeutic effect, side effects and plasma concentrations. Br J Psychiatry 1985; 147:283-288. 
314. Gerra G, Zaimovic A, Giusti F, et al: Lofexidine versus clonidine in rapid opiate detoxification. J Substance Abuse 

Treat 2001; 21:11-17. 
315. Gesell LB & Stephen M: Toxicity following a single dose of risperidone for pediatric attention deficit hyperactivity 

disorder (ADHD) (abstract). J Toxicol Clin Toxicol 1997; 35:549. 
316. Gesell LB & Stephen M: Toxicity following a single dose of risperidone for pediatric attention deficit hyperactivity 

disorder (ADHD) (abstract). J Toxicol Clin Toxicol 1997a; 35:549. 
317. Gessa R, Tagliamonte A, & Gessa GL: Blockade by apomorphine of haloperidol-induced dyskinesia in 

schizophrenic patients. Lancet 1972; 2:981-982. 
318. Giannini AJ & Eighan MS: Comparison of haloperidol and chlorpromazine in the treatment of phencyclidine 

psychosis. J Clin Pharmacol 1984; 24:202-204. 
319. Giannini AJ, Loiselle RH, DiMarzio LR, et al: Augmentation of haloperidol by ascorbic acid in phencyclidine 

intoxication. Am J Psychiatry 1987; 144:1207-1209. 
320. Gill SS, Bronskill SE, Normand SL, et al: Antipsychotic drug use and mortality in older adults with dementia. Ann 

Intern Med 2007; 146(11):775-786. 
321. Gilman AG, Goodman LS, Rall TW, et al (Eds): Goodman & Gilman's The Pharmacological Basis of 

Therapeutics, 7th. Macmillan Publishing Co, New York, NY, 1985. 
322. Gilman AG, Goodman LS, Rall TW, et al: Goodman and Gilman's The Pharmacologic Basis of Therapeutics, 7th 

ed. Macmillan Publishing, New York, NY, 1985. Jeste DV & Wyatt RJ: Changing epidemiology of tardive 
dyskinesia: an overview. Am J Psychiatry 1981; 138:297-309. 

323. Glazer WM, Hafez HM, Benarroche CL, et al: Molindone and haloperidol in tardive dyskinesia. J Clin Psychiatry 
1985; 46:4-7. 

324. Glazer WM, Hafez HM, Benarroche CL, et al: Molindone and haloperidol in tardive dyskinesia. J Clin Psychiatry 
1985a; 46:4-7. 

325. Glazer WM: Extrapyramidal side effects, tardive dyskinesia, and the concept of atypicality. J Clin Psychiatry 
2000; 61(suppl 3):16-21. 

326. Goff DC, Arana GW, Greenblatt DJ, et al: The effect of benztropine on haloperidol-induced dystonia, clinical 
efficacy and pharmacokinetics: a prospective, double-blind trial. J Clin Psychopharmacol 1991b; 11:106-112. 

327. Goff DC, Midha KK, Brotman AW, et al: Elevation of plasma concentrations of haloperidol after the addition of 
fluoxetine. Am J Psychiatry 1991; 148:790-792. 

328. Goff DC, Midha KK, Brotman AW, et al: Elevation of plasma concentrations of haloperidol after the addition of 
fluoxetine. Am J Psychiatry 1991a; 148:790-792. 

329. Goff DC, Posever T, Herz L, et al: An exploratory haloperidol-controlled dose-finding study of ziprasidone in 
hospitalized patients with schizophrenia or schizoaffective disorder. J Clin Psychopharmacol 1998; 18(4):296-
304. 

330. Gohn DC & Simmons TW: Polymorphic ventricular tachycardia (torsade de pointes) associated with the use of 
probucol (letter). New Eng J Med 1992; 326:1435-1436. 

331. Gold MS, Pottash AL, Sweeney DR, et al: Effect of methadone dosage on clonidine detoxification efficacy. Am J 
Psychiatry 1980; 137:375-376. 

332. Goldberg TE, Bigelow LB, Weinberger DR, et al: Cognitive and behavioral effects of the coadministration of 
dextramphetamine and haloperidol in schizophrenia. Am J Psychiatry 1991; 148:78-84. 

333. Goldney RD & Spence ND: Safety of the combination of lithium and neuroleptic drugs. Am J Psychiatry 1986; 
143:882-884. 

334. Goldsmith S: A treatment for hiccups.. JAMA 1983; 249(12):1566. 
335. Gomberg RF: Interaction between olanzapine and haloperidol (letter). J Clin Psychopharmacol 1999; 19:272-273.
336. Gomberg RF: Interaction between olanzapine and haloperidol (letter). J Clin Psychopharmacol 1999a; 19:272-

273. 
337. Gomez EA: Neuroleptic-induced priapism. Tex Med 1985; 81:47-48. 
338. Goodman: Goodman and Gilman's the pharmacologic basis of therapeutics 8th ed, Pergamon Press, New York, 

NY, 1990. 
339. Gorman DG, Read S, & Cummings JL: Cholinergic therapy of behavioral disturbances in Alzheimer's disease. 

Neuropsychiatry Neuropsychol Behavior Neurol 1993; 6:229-234. 
340. Gotestam KG, Ljunghall S, & Olsson B: A double-blind comparison of the effects of haloperidol and cis(Z)-

clopenthixol in senile dementia. Acta Psychiatr Scand 1981; 64(suppl 294):46-53. 
341. Gowardman M, Barrer B, & Brown RA: Pimozide (R6238) in chronic schizophrenia: double-blind trial. N Z Med J 

1973; 78:487-491. 
342. Gralla RJ, Osoba D, Kris MG, et al: Recommendations for the use of antiemetics: evidence-based, clinical 

practice guidelines. American Society of Clinical Oncology. J Clin Oncol 1999; 17(9):2971-2994. 
343. Green MF, Marshall BD Jr, Wirshing WC, et al: Does risperidone improve verbal working memory in treatment-

resistant schizophrenia?. Am J Psychiatry 1997; 154:799-804. 
344. Greenberg DB & Murray GB: Hyperventilation as a variant of tardive dyskinesia. J Clin Psychiatry 1981; 42:401

Page 138 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 138

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 138 of 160



403. 
345. Greenberg WM & Lee KK: Priapism treated with benztropine. Am J Psychiatry 1987; 144:384-385. 
346. Gregory RP, Smith PT, & Rudge P: Tardive dyskinesia presenting as severe dysphagia. J Neurol, Neurosurg, 

Psychiatry 1992; 55:1203- 1204. 
347. Grimaldi MG & Bergonzi M: Haloperidol in rheumatoid arthritis: objective measurement using proximal 

interphalangeal joints technetium index. Curr Ther Res 1980; 27:565. 
348. Grimaldi MG: Serum sulfhydryl levels in rheumatoid arthritis patients treated with haloperidol. Scand J Rheumatol 

1980; 9:225-228. 
349. Gross HA: J Clin Psychopharmacol 1981; 1:376-381. J Clin Psychopharmacol 1981; 1:376-381. 
350. Grossman F: A review of anticonvulsants in treating agitated demented elderly patients. Pharmacotherapy 1998; 

18(3):600-606. 
351. Grunberg SM, Gala KV, Lampenfeld M, et al: Comparison of the antiemetic effect of high-dose intravenous 

metoclopramide and high-dose intravenous haloperidol in a randomized double-blind crossover study. J Clin 
Oncol 1984; 2:782-787. 

352. Gualtieri CT & Patterson DR: Neuroleptic-induced tics in two hyperactive children. Am J Psychiatry 1986; 
143:1176-1177. 

353. Haas S & Beckmann H: Pimozide versus haloperidol in acute schizophrenia: a double blind controlled study. 
Pharmacopsychiatry 1982; 15:70-74. 

354. Haldol (McNeil—US) package insert. Rev Rec 11/29/88., 6/3/87. 
355. Haldol Decanoate Injection (McNeil—US) package insert. Rev Rec 10/30/89., 2/15/89. 
356. Halmi KA, Eckert E & Falk JR: Cyproheptadine, an antidepressant and weight-inducing drug for anorexia 

nervosa. Psychopharmacol Bull; 19:103-105. 8. Halmi, 1983. 
357. Haloperidol product monograph.. Kenral—Canada., Rev 2/20/89, Rec 3/22/90. 
358. Hamadah K & Teggin AG: Haloperidol, thyrotoxicosis, and neurototoxicity. Lancet 1974; 2:1019-1020. 
359. Hamann GL, Egan TM, Wells BG, et al: Injection site reactions after intramuscular administration of haloperidol 

decanoate 100 mg/mL. J Clin Psychiatry 1990; 51:502-504. 
360. Hanks GW, Thomas PF, Trueman T, et al: The myth of haloperidol potentiation. Lancet 1983; 2:523-524. 
361. Hanley SP & Hampton JR: Ventricular arrhythmias associated with lidoflazine: side effects observed in a 

randomized trial. Eur Heart J 1983; 4:889-893. 
362. Hansen LM, Megerian G, & Donnenfeld AE: Haloperidol overodse during pregnancy. Obstet Gynecol 1997; 

90:659-661. 
363. Harder A, Modestin J, & Steiner H: Body temperature changes during parenteral courses of neuroleptics. 

retrospective statistical evaluation. Schweiz Med Wschr 1971; 101:828-831. 
364. Harrison AM, Lugo RA, Lee WE, et al: The use of haloperidol in agitated critically ill children. Clin Pediatr (Phila) 

2002; 41(1):51-54. 
365. Harry P: Acute poisoning by new psychotropic drugs. Rev Prat 1997a; 47:731-735. 
366. Harry P: Acute poisoning by new psychotropic drugs. Rev Prat 1997b; 47:731-735. 
367. Harry P: Acute poisoning of new psychotropic drugs. Rev Prat 1997; 47:731-735. 
368. Harvey AM, Johns RJ, McKusick VA, et al (Eds): The Principles and Practice of Medicine, Appleton & Lange, 

Norwalk, CT, 1988. 
369. Harvey PD, Rabinowitz J, Eerdekens M, et al: Treatment of cognitive impairment in early psychosis: A 

comparison of risperidone and haloperidol in a large long-term trial. Am J Psychiatry 2005; 162(10:1888-1895. 
370. Hasnain M, Vieweg WV, Fredrickson SK, et al: Clinical monitoring and management of the metabolic syndrome in 

patients receiving atypical antipsychotic medications. Prim Care Diabetes 2008; Epub:1-. 
371. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 

J Ther 2003; 10(1):58-60. 
372. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 

J Ther 2003a; 10(1):58-60. 
373. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 

J Ther 2003b; 10(1):58-60. 
374. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 

J Ther 2003c; 10(1):58-60. 
375. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 

J Ther 2003d; 10(1):58-60. 
376. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 

J Ther 2003e; 10(1):58-60. 
377. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 

J Ther 2003f; 10(1):58-60. 
378. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 

J Ther 2003g; 10(1):58-60. 
379. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 

J Ther 2003h; 10(1):58-60. 
380. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 

J Ther 2003i; 10(1):58-60. 
381. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 

J Ther 2003j; 10(1):58-60. 
382. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 

J Ther 2003k; 10(1):58-60. 

Page 139 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 139

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 139 of 160



383. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 
J Ther 2003l; 10(1):58-60. 

384. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 
J Ther 2003m; 10(1):58-60. 

385. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 
J Ther 2003n; 10(1):58-60. 

386. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 
J Ther 2003o; 10(1):58-60. 

387. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 
J Ther 2003p; 10(1):58-60. 

388. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 
J Ther 2003q; 10(1):58-60. 

389. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 
J Ther 2003r; 10(1):58-60. 

390. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 
J Ther 2003s; 10(1):58-60. 

391. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 
J Ther 2003t; 10(1):58-60. 

392. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 
J Ther 2003u; 10(1):58-60. 

393. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 
J Ther 2003v; 10(1):58-60. 

394. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 
J Ther 2003w; 10(1):58-60. 

395. Hassaballa HA & Balk RA: Torsade de pointes associated with the administration of intravenous haloperidol. Am 
J Ther 2003x; 10(1):58-60. 

396. Hebenstreit GF, Laux G, Schubert H, et al: A double-blind comparative multicentre study of controlled-release 
remoxipride, immediate-release remoxipride and haloperidol in schizoprenia. Pharmacopsychiatry 1991; 24:153
158. 

397. Heikkila L, Eliander H, Vartiainen H, et al: Zuclopenthixol and haloperidol in patients with acute psychotic states. 
A double-blind, multi-centre study. Curr Med Res Opin 1992; 12:594-603. 

398. Heikkila L, Laitinen J, & Vartiainen H: Cis(Z)-clopenthixol and haloperidol in chronic schizophrenia patients - a 
double-blind clinical multicentre investigation. Acta Psychiatr Scand 1981a; 64(suppl 294):30-38. 

399. Heird SB, Rhoads JE Jr, & Agarwal NN: Neuroleptic malignant syndrome in a trauma patient: case report. J 
Trauma 1989; 29:1595-1597. 

400. Hemstrom CA, Evans RL, & Lobeck FG: Haloperidol decanoate: A depot antipsychotic. Drug Intell Clin Pharm 
1988; 22:290-295. 

401. Hemstrom CA, Evans RL, & Lobeck FG: Haloperidol decanoate: a depot antipsychotic.. Drug Intell Clin Pharm 
1988a; 22:290-5. 

402. Henderson RA, Lane S, & Henry JA: Life-threatening ventricular arrhythmia (Torsades de Pointes) after 
haloperidol overdose. Hum Exp Toxicol 1991; 10:59-62. 

403. Henderson VW & Wooten GF: Neuroleptic malignant syndrome: A pathogenetic role for dopamine receptor 
blockade. Neurology 1981; 31:132-137. 

404. Hermesh H, Huberman M, Radvan N, et al: Recurrent neuroleptic malignant syndrome due to tiapride and 
haloperidol: The possible role of D-2 dopamine receptors. J Nerv Ment Dis 1984; 172:692-695. 

405. Herrmann N: Valproic acid treatment of agitation in dementia. Can J Psychiatry 1998; 43:69-72. 
406. Hershey L & Weintraub M: Easing morphine withdrawal in children. Drug Ther 1980; 10:57. 
407. Hesslinger B, Normann C, Langosch JM, et al: Effects of carbamazepine and valproate on haloperidol plasma 

levels and on psychopathologic outcome in schizophrenic patients. J Clin Psychopharmacol 1999; 19:310-315.
408. Hesslinger B, Normann C, Langosch JM, et al: Effects of carbamazepine and valproate on haloperidol plasma 

levels and on psychopathologic outcome in schizophrenic patients. J Clin Psychopharmacol 1999a; 19:310-315.
409. Hirsch SR, Kissling W, Bauml J, et al: A 28-week comparison of ziprasidone and haloperidol in outpatients with 

stable schizophrenia. J Clin Psychiatry 2002; 63(6):516-523. 
410. Hoffman L & Halmi K: Psychopharmacology in the treatment of anorexia nervosa and bulimia nervosa. Psychiatr 

Clin North Am 1993; 16:767-778. 
411. Holley FO, Magliozzi JR, & Stanski DR: Haloperidol kinetics after oral and intravenous doses. Clin Pharmacol 

Ther 1983a; 33:477-484. 
412. Holley FO, Magliozzi JR, Stanski DR, et al: Haloperidol kinetics after oral and intravenous doses.. Clin Pharmacol 

Ther (Apr) 1983; 33(4):477-84. 
413. Hollister LE: Disorders of the nervous system due to drugs In: Meyler L & Peck HM (Eds): Drug-Induced Disease, 

4, Excerpta Medica, Amsterdan, 1972. 
414. Howard JE: Severe psychosis and the adrenal androgens. Integr Physiol Behav Sci 1992; 27:209-215. 
415. Howard JE: Severe psychosis and the adrenal androgens. Integr Physiol Behav Sci 1992a; 27:209-215. 
416. Howard JS: Haloperidol for chronically hospitalized psychotics: a double-blind comparison with thiothixene and 

placebo; a follow-up open evaluation. Dis Nerv Syst 1974; 35:458. 
417. Huang V, Figge H, & Demling R: Haloperidol complications in burn patients. J Burn Care Rehab 1987; 8:269-273.
418. Hummer M, Kemmler G, Kurz M, et al: Sexual distrubances during clozapine and haloperidol treatment for 

schizophrenia. Am J Psychiatry 1999; 156:631-633. 

Page 140 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 140

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 140 of 160



419. Hummer M, Kurz M, Kurzthaler I, et al: Hepatotoxicity of clozapine. J Clin Psychopharmacol 1997; 17(4):314-317.
420. Hunt TL, Cramer M, Shah A, et al: A double-blind, placebo-controlled, dose-ranging safety evaluation of single

dose intravenous dolasetron in healthy male volunteers. J Clin Pharmacol 1995; 35:705-712. 
421. Husband C, Mai FM, & Carruthers G: Syndrome of inappropriate secretion of antidiuretic hormone in a patient 

treated with haloperidol. Can J Psychiatry 1981; 26:196-197. 
422. Huyse F & Van Schijndel RS: Haloperidol and cardiac arrest. Lancet 1988; 2:568-569. 
423. Hwang TJ, Lin SK, & Lin HN: Efficacy and safety of zotepine for the treatment of Taiwanese schizophrenic 

patients: a double-blind comparison with haloperidol. J Formos Med Assoc 2001; 100(12):811-816. 
424. Iqbal MM, Gundlapalli SP, Ryan WG, et al: Effects of antimanic mood-stabilizing drugs on fetuses, neonates, and 

nursing infants. South Med J 2001; 94(3):304-322. 
425. Isaac NE, Walker AM, Jick H, et al: Exposure to phenothiazine drugs and risk of cataract. Arch Ophthalmol 1991; 

109:256-260. 
426. Ishigooka J, Inada T, & Miura S: Olanzapine versus haloperidol in the treatment of patients with chronic 

schizophrenia: results of the Japan multicenter, double-blind olanzapine trial. Psychiatry Clin Neurosci 2001; 
55:403-414. 

427. Itoh H: A comparison of the clinical effects of bromperidol, a new butyrophenone derivative, and haloperidol on 
schizophrenia using a double-blind technique. Psychopharmacol Bull 1985; 21:120-122. 

428. Ives TJ, Fleming MF, Weart CW, et al: Treatment of intractable hiccups with intramuscular haloperidol. Am J 
Psychiatry 1985; 142(11):1368-1369. 

429. Jackson IV, Volavka J, James B, et al: The respiratory components of tardive dyskinesia. Biol Psychiatry 1980; 
15:485-487. 

430. Jacobson PL, Messenheimer JA, & Farmer TW: Treatment of intractable hiccups with valproic acid. Neurology 
1981; 31:1458-1460. 

431. James DH: Neuroleptics and epilepsy in mentally handicapped patients. J Ment Defic Res 1986; 30:185-189. 
432. Jamieson DD, Duffield PH, Cheng D, et al: Comparison of the central nervous system activity of the aqueous and 

lipid extract of kava (Piper methysticum). Arch Int Pharmacodyn Ther 1989; 301:66-80. 
433. Janicak PG, Javaid JI, Sharma RP, et al: A two-phase, double-blind randomized study of three haloperidol 

plasma levels for acute psychosis with reassignment of initial non-responders. Acta Psychiatr Scand 1997; 
95:343-350. 

434. Jann MW & Bitar AH: Respiratory dyskinesia. Psychosomatics 1982; 23:764-765. 
435. Jann MW, Ereshefsky L, & Saklad SR: Clinical pharmacokinetics of the depot antipsychotics.. Clin 

Pharmacokinetics 1985; 10:315-53. 
436. Jarry H, Leonhardt S, Gorkow C, et al: In vitro prolactin but not LH and FSH release is inhibited by compounds in 

extracts of Agnus castus: direct evidence for a dopaminergic principle by the dopamine receptor assay. Exp Clin 
Endocrinol 1994; 102:448-454. 

437. Jarry H, Leonhardt S, Gorkow C, et al: In vitro prolactin but not LH and FSH release is inhibited by compounds in 
extracts of Agnus castus: direct evidence for a dopaminergic principle by the dopamine receptor assay. Exp Clin 
Endocrinol 1994a; 102:448-454. 

438. Jasinski DR: Therapeutic usefulness of propoxyphene napsylate in narcotic addiction. Arch Gen Psychiatry 1977; 
34:227. 

439. Jimenez-Jimenez FJ, Garcia-Ruiz PJ, & Molina JA: Drug-induced movement disorders. Drug Saf 1997; 16
(3):180-204. 

440. Jin H, Meyer JM, & Jeste DV: Atypical antipsychotics and glucose dysregulation: a systematic review. Schizophr 
Res 2004; 71(2-3):195-212. 

441. Johanson AJ & Knorr NJ: L-Dopa as treatment for anorexia nervosa In: Vigersky RA (Ed): Anorexia Nervosa, 
Raven Press, New York, NY, 1977, pp 363-372. 

442. Johnson PC Jr, Charalampous KD, & Braun GA: Absorption and excretion of tritiated haloperidol in man (a 
preliminary report). Int J Neuropsychiatry 1967; 3(suppl):24. 

443. Jones B, Taylor CC, & Meehan K: The efficacy of a rapid-acting intramuscular formulation of olanzapine for 
positive symptoms. J Clin Psych 2000; 62(suppl 2):22-24. 

444. Joshi PT, Capozzoli JA, & Coyle JT: Low-dose neuroleptic therapy for children with childhood-onset pervasive 
developmental disorder. Am J Psychiatry 1988; 145:335-338. 

445. Kahn EM, Schulz SC, Perel JM, et al: Change in haloperidol level due to carbamazepine - a complicating factor in 
combined medication for schizophrenia. J Clin Psychopharmacol 1990; 10:54-57. 

446. Kahn EM, Schulz SC, Perel JM, et al: Change in haloperidol level due to carbamazepine - a complicating factor in 
combined medication for schizophrenia. J Clin Psychopharmacol 1990a; 10:54-57. 

447. Kane J, Ingenito G, & Ali M: Efficacy of aripiprazole in psychotic disorders: comparison with haloperidol and 
placebo. Schizophr Res 2000; 41(1):39. 

448. Kane JM, Marder SR, Schooler NR, et al: Clozapine and haloperidol in moderately refractory schizophrenia. Arch 
Gen Psychiatry 2001; 58(10):965-972. 

449. Kariya T, Shimazono Y, Itoh H, et al: A comparison of the clinical effects of timiperone, a new butyrophenone 
derivative, and haloperidol on schizophrenia using a double-blind technique. J Int Med Res 1983; 11:66-77. 

450. Kaye WH, Weltzin TE, Hsu LK, et al: An open trial of fluoxetine in patients with anorexia nervosa. J Clin 
Psychiatry 1991; 52:464-471. 

451. Kazamatsuri H, Chien C-P, & Cole JO: Long-term treatment of tardive dyskinesia with haloperidol and 
tetrabenazine. Am J Psychiatry 1973; 130:479-483. 

452. Keck PE Jr, Strakowski SM, & McElroy SL: The efficacy of atypical antipsychotics in the treatment of depressive 
symptoms, hostility, and suicidality in patients with schizophrenia. J Clin Psychiatry 2000; 61(suppl 3):4-9. 

Page 141 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 141

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 141 of 160



453. Keck PE Jr, Strakowski SM, & McElroy SL: The efficacy of atypical antipsychotics in the treatment of depressive 
symptoms, hostility, and suicidality in patients with schizophrenia. J Clin Psychiatry 2000a; 61(suppl 3):4-9. 

454. Keitner GI & Rahman S: Reversible neurotoxicity with combined lithium-haloperidol administration. J Clin 
Psychopharmacol 1984; 4:104-105. 

455. Kelley SL, Braun TJ, Meyer TJ, et al: Trial of droperidol as an antiemetic in cisplatin chemotherapy. Cancer Treat 
Rep 1986; 70:469-472. 

456. Ketai R, Matthews J, & Mozdzen JJ Jr: Sudden death in a patient taking haloperidol. Am J Psychiatry 1979; 
136:112-113. 

457. Khakee A & Hess GF: Mellaril(R) in the treatment of chronically disturbed patients. Am J Psychiatry 1960; 
116:1029. 

458. Khazan M & Mathis AS: Probable cause of torsades de pointes induced by fluconazole. Pharmacotherapy 2002; 
22(12):1632-1637. 

459. Kiloh LG, Smith JS, & Williams SE: Antiparkinson drugs as causal agents in tardive dyskinesia. Med J Aust 1973; 
2:591-593. 

460. Kleber HD, Riodian CE, Rounsville B, et al: Clonidine in outpatient detoxification from methadone maintenance. 
Arch Gen Psychiatry 1985; 42:391-394. 

461. Kleber HD, Topazian M, Gaspari J, et al: Clonidine and naltrexone in the outpatient treatment of heroin 
withdrawal. Am J Drug Alcohol Abuse 1987; 13:1-17. 

462. Klein E, Bental E, Lerer B, et al: Carbamazepine and haloperidol v placebo and haloperidol in excited psychoses: 
a controlled study. Arch Gen Psychiatry 1984; 41:165-170. 

463. Klein E, Bental E, Lerer B, et al: Carbamazepine and haloperidol vs placebo and haloperidol in excited 
psychoses. Arch Gen Psychiatry 1984a; 41:165-170. 

464. Klieser E, Lehmann E, & Tegeler J: Doppelblindvergleich von 3 x 75 mg Zotepin und 3 x 4 mg Haloperidol bei 
akut schizophrenen Patienten. Fortschr Neurol Psychiatr 1991; 59(suppl 1):14-17. 

465. Koller EA, Cross JT, Doraiswamy PM, et al: Pancreatitis associated with atypical antipsychotics: from the food 
and drug administration¿s medwatch surveillance system and published reports. Pharmacotherapy 2003; 23
(9):1123-1130. 

466. Koller EA, Cross JT, Doraiswamy PM, et al: Pancreatitis associated with atypical antipsychotics: from the food 
and drug administration¿s medwatch surveillance system and published reports. Pharmacotherapy 2003a; 23
(9):1123-1130. 

467. Koller EA, Cross JT, Doraiswamy PM, et al: Pancreatitis associated with atypical antipsychotics: from the food 
and drug administration¿s medwatch surveillance system and published reports. Pharmacotherapy 2003b; 23
(9):1123-1130. 

468. Koller EA, Cross JT, Doraiswamy PM, et al: Pancreatitis associated with atypical antipsychotics: from the food 
and drug administration¿s medwatch surveillance system and published reports. Pharmacotherapy 2003c; 23
(9):1123-1130. 

469. Kopelman AE, McCullar FW, & Heggeness L: Limb malformations following maternal use of haloperidol. JAMA 
1975; 321:62-4. 

470. Kris MG, Grunberg SM, Gralla RJ, et al: Dose-ranging evaluation of the serotonin antagonist dolasetron mesylate 
in patients receiving high-dose cisplatin. J Clin Oncol 1994; 12:1045-1049. 

471. Kris MG, Hesketh PJ, Somerfield MR, et al: American Society of Clinical Oncology guideline for antiemetics in 
oncology: update 2006. J Clin Oncol 2006; 24(18):2932-2947. 

472. Kriwisky M, Perry GY, Tarchitsky D, et al: Haloperidol-induced torsades de pointes. Chest 1990; 98:482-484. 
473. Kubota T, Ishikura T, & Jibiki I: Alopecia areata associated with haloperidol. Jpn J Psychiatry Neurol 1994; 

48:579-581. 
474. Kudo S & Ishizaki T: Pharmacokinetics of Haloperidol: an update. Clin Pharmacokinet 1999; 37(6):435-456. 
475. Kumor K, Sherer M, & Jaffe J: Haloperidol-induced dystonia in cocaine addicts. Lancet 1986; 2:1341-1342. 
476. Lake CR & Fann WE: Possible potentiation of haloperidol neurotoxicity in acute hyperthyrodism. Br J Psychiatry 

1973; 123:523-525. 
477. Lanctot KL, Best TS, Mittmann N, et al: Efficacy and safety of neuroleptics in behavioral disorders associated with 

dementia. J Clin Psychiatry 1998; 59(10):550-561. 
478. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992; 11:629-635. 
479. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992a; 11:629-635. 
480. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992aa; 11:629-635. 
481. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992ab; 11:629-635. 
482. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992ac; 11:629-635. 
483. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992b; 11:629-635. 
484. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992c; 11:629-635. 
485. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992d; 11:629-635. 
486. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

Page 142 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 142

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 142 of 160



electrophysiological correlation. Ann Fr Anesth Reanim 1992e; 11:629-635. 
487. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992f; 11:629-635. 
488. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992g; 11:629-635. 
489. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992h; 11:629-635. 
490. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992i; 11:629-635. 
491. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992j; 11:629-635. 
492. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992k; 11:629-635. 
493. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992l; 11:629-635. 
494. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992m; 11:629-635. 
495. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992n; 11:629-635. 
496. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992o; 11:629-635. 
497. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992p; 11:629-635. 
498. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992q; 11:629-635. 
499. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992r; 11:629-635. 
500. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992s; 11:629-635. 
501. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992t; 11:629-635. 
502. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992u; 11:629-635. 
503. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992v; 11:629-635. 
504. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992x; 11:629-635. 
505. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992y; 11:629-635. 
506. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992z; 11:629-635. 
507. Lande G, Drouin E, Gauthier C, et al: effects of sultopride chlorhydrate: clinical and cellular electrophysiological 

correlation. Ann Fr Anesth Reanim 1992w; 11:629-635. 
508. Lane HY, Chang YC, Su MY, et al: Shifting from haloperidol to risperidone for behavioral disturbances in 

dementia: safety, response predictors, and mood effects. J Clin Psychopharmacol 2002; 22(1):4-10. 
509. Lapierre YD, Angus C, Awad AG, et al: The treatment of negative symptoms: a clinical and methodological study. 

Int Clin Psychopharmacol 1999; 14(2):101-112. 
510. Lapierre YD, Nair NPV, Chouinard G, et al: A controlled dose-ranging study of remoxipride and haloperidol in 

schizophrenia - a Canadian multicentre trial. Acta Psychiatr Scand 1990; 82(suppl 358):72-76. 
511. Larochelle P, Belanger L, Lemire F, et al: Dose-response effect of propafenone in patients with ventricular 

arrhythmias. Curr Ther Res 1984; 36:959-969. 
512. Lauritzen C, Reuter HD, Repges R, et al: Treatment of premenstrual tension syndrome with Vitex agnus castus: 

controlled, double-blind study versus pyridoxine. Phytomedicine 1997; 4:183-189. 
513. Lauritzen C, Reuter HD, Repges R, et al: Treatment of premenstrual tension syndrome with Vitex agnus castus: 

controlled, double-blind study versus pyridoxine. Phytomedicine 1997a; 4:183-189. 
514. Laux G, Klieser E, Schroder HG, et al: A double-blind multicentre study comparing remoxipride, two and three 

times daily, with haloperidol in schizophrenia. Acta Psychiatr Scand 1990; 82(suppl 358):125-129. 
515. Lavin MJ & Andrews V: Is topical haloperidol a useful glaucoma treatment?. Br J Ophthalmol 1986; 70:448-450.
516. Lawrence KR & Nasraway SA: Conduction disturbances associated with administration of butyrophenone 

antipsychotics in the critically ill: a review of the literature. Pharmacotherapy 1997; 17(3):531-537. 
517. Lecrubier Y: A dose-response study of SND#919 vs haloperidol in the treatment of schizophrenia (abstract). 

Neuropsychopharmacol 1994; 10(suppl Part 1):124. 
518. Leucht S, Corves C, Arbter D, et al: Second-generation versus first-generation antipsychotic drugs for 

schizophrenia: a meta-analysis. Lancet 2008; 373(9657):31-41. 
519. Lieberman J: Cholinergic rebound in neuroleptic withdrawal syndrome. Psychosomatics 1981; 22:253-254. 
520. Lieberman JA, Stroup TS, McEvoy JP, et al: Effectiveness of antipsychotic drugs in patients with chronic 

schizophrenia. N Engl J Med 2005; 353(12):1209-1223. 
521. Lin KM, Poland RE, Fu P, et al: Serum haloperidol and desipramine concentrations and the treatment of 

Page 143 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 143

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 143 of 160



psychotic depression: two case reports. J Nerv Ment Dis 1989; 177:431-432. 
522. Lindsay J Jr, Smith MA, & Light JA: Torsades de pointes associated with antimicrobial therapy for pneumonia. 

Chest 1990; 98:222-223. 
523. Linnoila M, Viukari M, Vaisanen K, et al: Effect of anticonvulsants on plasma haloperidol and thioridazine levels. 

Am J Psychiatry 1980; 137:819-821. 
524. Linnoila M, Viukari M, Vaisanen K, et al: Effect of anticonvulsants on plasma haloperidol and thioridazine levels. 

Am J Psychiatry 1980a; 137:819-821. 
525. Linnoila M, Viukari M, Vaisanen K, et al: Effect of anticonvulsants on plasma haloperidol and thioridazine levels. 

Am J Psychiatry 1980b; 137:819-821. 
526. Lipps DC, Jabbari B, Mitchell MH, et al: Nifedipine for intractable hiccups. Neurology 1990; 40:531-532. 
527. Litt IF, Colli AS, & Cohen MI: Diazepam in the management of heroin withdrawal in adolescents: preliminary 

report. J Pediatr 1971; 78:692-696. 
528. Lo Vecchio F, Hamilton RJ, & Hoffman RJ: Risperidone overdose. Am J Emerg Med 1996; 14:95-96. 
529. Lo Vecchio F, Hamilton RJ, & Hoffman RJ: Risperidone overdose. Am J Emerg Med 1996a; 14:95-96. 
530. Lober CA & Dollard PA: Visual compatibility of gallium nitrate with selected drugs during simulated Y-site 

injection. Am J Hosp Pharm 1993; 50:1208-1210. 
531. Loeser EA, Bennett G, Stanley TH, et al: Comparison of droperidol, haloperidol and prochlorperazine as 

postoperative anti-emetics. Can Anaesth Soc J 1979; 26:125-127. 
532. Lohr JB, Caligiuri MP, Edson R, et al: Treatment predictors of extrapyramidal side effects in patients with tardive 

dyskinesia: results from Veterans Affairs Cooperative Study 394. J Clin Psychopharmacol 2002; 22(2):196-200.
533. Longwell B, Betz T, Horton H, et al: Weight gain and edema on methadone maintenance therapy. Int J Addict 

1979; 14:329. 
534. Lopez JA, Harold JG, Rosenthal MC, et al: QT prolongation and torsades de pointes after administration of 

trimethoprim-sulfamethoxazole. Am J Cardiol 1987; 59:376-377. 
535. Lor E & Takagi J: Visual compatibility of foscarnet with other injectable drugs. Am J Hosp Pharm 1990; 47:157-

159. 
536. Lor E, Sheybani T, & Takagi J: Visual compatibility of fluconazole with commonly used injectable drugs during 

simulated Y-site administration. Am J Hosp Pharm 1991; 48:744-746. 
537. Lossos IS: Comment: drug-induced hiccups. Ann Pharmacother 1997; 31(10):1264-1265. 
538. Loudon JB & Waring H: Toxic reactions to lithium and haloperidol (letter). Lancet 1976; 2:1088. 
539. Lovett WC, Stokes DK, Taylor LB, et al: Management of behavioral symptoms in disturbed elderly patients: 

comparison of trifluoperazine and haloperidol. J Clin Psychiatry 1987; 48:234-236. 
540. Lowinson JH: Commonly asked clinical questions about methadone maintenance. Int J Addict 1977; 12:821. 
541. Lublin H, Gerlach J, Hagert U, et al: Zuclopenthixol, a combined dopamine D1/D2 antagonist, versus haloperidol, 

a dopamine D2 antagonist, in tardive dyskinesia. Eur Neuropsychopharmacol 1991; 1:541-548. 
542. Maany I: Adverse interaction of tacrine and haloperidol (letter). Am J Psychiatry 1996; 153:1504. 
543. Maany I: Adverse interaction of tacrine and haloperidol (letter). Am J Psychiatry 1996a; 153:1504. 
544. Madanagopolan N: Metoclopramide in hiccup. Curr Med Res Opin 1975; 3(6):371-374. 
545. Magliozzi JR, Hollister LE, Arnold KV, et al: Relationship of serum haloperidol levels to clinical response in 

schizophrenic patients. Am J Psychiatry 1981; 138:365-367. 
546. Mahr GC, Berchou R, & Balon R: A grand mal seizure associated with desipramine and haloperidol. Can J 

Psychiatry 1987; 32:463-464. 
547. Mahutte CK: Haloperidol and sudden death due to pulmonary edema. Arch Intern Med 1982; 142:1951-1952. 
548. Malina A, Gaskill J, McConaha C, et al: Olanzapine treatment of anorexia nervosa: a retrospective study. Int J 

Eat Disord 2003; 33:234-237. 
549. Maloney MJ & Farrell MK: Treatment of severe weight loss in anorexia nervosa with hyperalimentation and 

psychotherapy. Am J Psychiatry 1980; 137:310-314. 
550. Maltbie AA, Cavenar JO Jr, Sullivan JL, et al: Ileus complicating haloperidol therapy. Psychosomatics 1981; 

22:158-159. 
551. Maltbie AA, Sullivan JL, Cavenar JO, et al: Haloperidol treatment of a sixty-year narcotic addiction: case report. 

Milit Med 1979; 144:251. 
552. Maltbie AA, Varia IG, & Thomas NU: Analgesia and haloperidol: A hypothesis. J Clin Psychiatry 1979a; 40:323

326. 
553. Marder SR & Meibach RC: Risperidone in the treatment of schizophrenia. Am J Psychiatry 1994; 151:825-835.
554. Marder SR, Davis JM, & Chouinard G: The effects of risperidone on the five dimensions of schizophrenia derived 

by factor analysis: combined results of the North American trials. J Clin Psychiatry 1997; 58:538-546. 
555. Marder SR, Essock SM, Miller AL, et al: Physical health monitoring of patients with schizophrenia. Am J 

Psychiatry 2004; 161(8):1334-1349. 
556. Marder SR: Risperidone: Clinical development: North American Results. Proceedings of the 18th Collegium 

Internationale Neuro- Psychopharmacologicum Congress: S-20-58, 1992. 
557. Marechal R, Berghmans T, & Sculier JP: Successful treatment of intractable hiccup with methylphenidate in a 

lung cancer patient. Support Care Cancer 2003; 11:126-128. 
558. Marjerrison G, Bowman R, & Keogh RP: A comparison of chlorprothixene and haloperidol in acute schizophrenia. 

Can Psychiatr Assoc J 1971; 16:533-536. 
559. Markowitz JC & Brown RP: Seizures with neuroleptics and antidepressants. Gen Hosp Psychiatry 1987; 9:135

141. 
560. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982; 103:401-414. 

Page 144 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 144

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 144 of 160



561. Matsuno H, Uematsu T, & Nakashima M: The measurement of haloperidol and reduced haloperidol in hair as an 
index of dosage history. Br J Clin Pharmacol 1990; 29:187-194. 

562. Matthews SJ & Cersosimo RJ: Haloperidol induced neuroleptic malignant syndrome. Clin Res Prac Drug Reg 
Affairs 1986; 4:33-41. 

563. Matuk F & Kalyanaraman K: Syndrome of inappropriate secretion of antidiuretic hormone in patients treated with 
psychotherapeutic drugs. Arch Neurol 1977; 34:374-375. 

564. Mauro VF, Bingle JF, Ginn SM, et al: Torsade de pointes in a patient receiving intravenous vasopressin. Crit Care 
Med 1988; 16:200-201. 

565. Mavroidis ML, Kanter DR, Hirschowitz, et al: Clinical response and plasma haloperidol levels in schizophrenia. 
Psychopharmacology 1983; 81:354-356. 

566. Maxa JL, Taleghani AM, Ogu CC, et al: Possible toxic encephalopathy following high-dose intravenous 
haloperidol. Ann Pharmacother 1997; 31:736-737. 

567. May EF & Calvert PC: Aggravation of myasthenia gravis by erythromcin. Ann Neurol 1990; 28:577-579. 
568. May PRA: Prediction of schizophrenic patients' response to pharmacotherapy In: Lipton MA & eds: 

Psychopharmacology: A Generation of Progress, Raven Press, New York, 1978, pp 1139. 
569. McClelland GR, Cooper SM, & Pilgrim AJ: A comparison of the central nervous system effects of haloperidol, 

chlorpromazine and sulpiride in normal volunteers. Br J Clin Pharmacol 1990; 30:795-803. 
570. McClelland GR, Cooper SM, & Pilgrim AJ: A comparison of the central nervous system effects of haloperidol, 

chlorpromazine and sulpiride in normal volunteers. Br J Clin Pharmacol 1990a; 30:795-803. 
571. McConville BJ, Fogelson MH, Norman AB, et al: Nicotine potentiation of haloperidol in reducing tic frequency in 

Tourette's disorder. Am J Psychiatry 1991; 148:793-794. 
572. McCullar FW & Heggeness L: Limb malformations following maternal use of haloperidol. JAMA 1975; 231:62-64.
573. McDougle CJ, Goodman WK, Leckman JF, et al: Haloperidol addition in fluvoxamine-refractory obsessive-

compulsive disorder. Arch Gen Psychiatry 1994; 51:302-308. 
574. McElroy SL, Keck PE Jr, Stanton SP, et al: A randomized comparison of Divalproex oral loading versus 

Haloperidol in the initial treatment of acute psychotic mania. J Clin Psychiatry 1996; 57:142-146. 
575. McKane JP, Robinson ADT, Wiles DH, et al: Haloperidol decanoate v fluphenazine decanoate as maintenance 

therapy in chronic schizophrenic in-patients. Br J Psychiatry 1987; 151:333-336. 
576. McSwain ML & Forman LM: Severe parkinsonian syndrome development on combination treatment with tacrine 

and haloperidol (letter). J Clin Psychopharmacol 1995; 15:284. 
577. McSwain ML & Forman LM: Severe parkinsonian syndrome development on combination treatment with tacrine 

and haloperidol (letter). J Clin Psychopharmacol 1995a; 15:284. 
578. Meeks TW & Jeste DV: Beyond the Black Box: What is The Role for Antipsychotics in Dementia?. Curr Psychiatr 

2008; 7(6):50-65. 
579. Mehta D, Mehta S, Petit J, et al: Cardiac arrhythmia and haloperidol. Am J Psychiatry 1979; 136:1468-1469. 
580. Mehta R & Reilly JJ: Manganese levels in a jaundiced long-term total parenteral nutrition patient: potentiation of 

haloperidol toxicity? Case report and literature review. J Parenteral Enteral Nutr 1990; 14:428-430. 
581. Mendlewicz J, de Bleeker E, Cosyns P, et al: A double-blind comparative study of remoxipride and haloperidol in 

schizophrenic and schizophreniform disorders. Acta Psychiatr Scand 1990; 82(suppl 358):138-141. 
582. Menuck M: Laryngeal-pharyngeal dystonia and haloperidol. Am J Psychiatry 1981; 138:394-395. 
583. Menza MA, Murray GB, Holmes VF, et al: Controlled study of extrapyramidal reactions in the management of 

delirious, medically ill patients: intravenous haloperidol versus intravenous haloperidol plus benzodiazepines. 
Heart Lung 1988; 17:238-241. 

584. Menza MA, Murray GB, Holmes VF, et al: Decreased extrapyramidal symptoms with intravenous haloperidol. J 
Clin Psychiatry 1987; 48:278-280. 

585. Metzger E & Friedman R: Polongation of the corrected QT and torsade de pointes cardiac arrhythmia associated 
with intravenous hlaoperidol in the medically ill. J Clin Psychopharmacol 1993; 13:128-132. 

586. Metzger E & Friedman R: Prolongation of the corrected QT and torsade de pointes cardiac arrhythmia associated 
with intravenous haloperidol in the medically ill. J Clin Psychopharmacol 1993a; 13:128-132. 

587. Metzger E & Friedman R: Prolongation of the corrected QT and torsade de pointes cardiac arrhythmia associated 
with intravenous haloperidol in the medically ill. J Clin Psychopharmacol 1993b; 13:128-132. 

588. Metzger E & Friedman R: Prolongation of the corrected QT and torsade de pointes cardiac arrhythmia associated 
with intravenous haloperidol in the medically ill. J Clin Psychopharmacol 1993c; 13:128-132. 

589. Metzger E & Friedman R: Prolongation of the corrected QT and torsade de pointes cardiac arrhythmia associated 
with intravenous haloperidol in the medically ill. J Clin Psychopharmacol 1993d; 13:128-132. 

590. Metzger E & Friedman R: Prolongation of the corrected QT and torsade de pointes cardiac arrhythmia associated 
with intravenous haloperidol in the medically ill. J Clin Psychopharmacol 1993e; 13:128-132. 

591. Metzger E & Friedman R: Prolongation of the corrected QT and torsade de pointes cardiac arrhythmia associated 
with intravenous haloperidol in the medically ill. J Clin Psychopharmacol 1993f; 13:128-132. 

592. Metzger E & Friedman R: Prolongation of the corrected QT and torsade de pointes cardiac arrhythmia associated 
with intravenous haloperidol in the medically ill. J Clin Psychopharmacol 1993g; 13:128-132. 

593. Metzger E & Friedman R: Prolongation of the corrected QT and torsade de pointes cardiac arrhythmia associated 
with intravenous haloperidol in the medically ill. J Clin Psychopharmacol 1993h; 13:128-132. 

594. Metzger E & Friedman R: Prolongation of the corrected QT and torsade de pointes cardiac arrhythmia associated 
with intravenous haloperidol in the medically ill. J Clin Psychopharmacol 1993i; 13:128-132. 

595. Metzger E & Friedman R: Prolongation of the corrected QT and torsade de pointes cardiac arrhythmia associated 
with intravenous haloperidol in the medically ill. J Clin Psychopharmacol 1993j; 13:128-132. 

596. Metzger E & Friedman R: Prolongation of the corrected QT and torsade de pointes cardiac arrhythmia associated 

Page 145 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 145

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 145 of 160



with intravenous haloperidol in the medically ill. J Clin Psychopharmacol 1993k; 13:128-132. 
597. Metzger E & Friedman R: Prolongation of the corrected QT and torsade de pointes cardiac arrhythmia associated 

with intravenous haloperidol in the medically ill. J Clin Psychopharmacol 1993l; 13:128-132. 
598. Midha KK, Chakraborty BS, Ganes DA, et al: Intersubject variation in the pharmacokinetics of haloperidol and 

reduced haloperidol. J Clin Psychopharmacol 1989; 9:98-104. 
599. Mielke DH & Gallant DM: Prolactin blood levels in response to varying doses of haloperidol. Curr Ther Res 1982; 

31:90-94. 
600. Mihara K, Otani K, Yasui N, et al: No pharmacokinetic but pharmacodynamic interactions between cisapride and 

bromperidol or haloperidol. Ther Drug Monit 1999; 21:297-300. 
601. Mihara K, Otani K, Yasui N, et al: No pharmacokinetic but pharmacodynamic interactions between cisapride and 

bromperidol or haloperidol. Ther Drug Monit 1999a; 21:297-300. 
602. Mihara K, Suzuki A, Kondo T, et al: Effect of a genetic polymorphism of CYP1A2 inducibility on the steady state 

plasma concentrations of haloperidol and reduced haloperidol in japanese patients with schizophrenia. Ther Drug 
Monit 2000; 22:245-249. 

603. Mikkelson EJ, Detlor J, Cohen DJ, et al: School avoidance and social phobia triggered by haloperidol in patients 
with Tourette's disorder. Am J Psychiatry 1981; 138:1572-1576. 

604. Milewicz A, Gejdel E, Sworen H, et al: Vitex agnus castus extract in the treatment of luteal phase defects due to 
latent hyperprolactinemia. Results of a randomized placebo-controlled double-blind study (Article in German). 
Arzneimittelforschung 1993; 43(7):752-756. 

605. Milewicz A, Gejdel E, Sworen H, et al: Vitex agnus castus extract in the treatment of luteal phase defects due to 
latent hyperprolactinemia. Results of a randomized placebo-controlled double-blind study (Article in German). 
Arzneimittelforschung 1993a; 43(7):752-756. 

606. Miller F & Menninger J: Correlation of neuroleptic dose and neurotoxicity in patients given lithium and a 
neuroleptic. Hosp Comm Psychiatr 1987; 38:1219-1221. 

607. Min DI, Brown T, & Hwang GC: Visual compatibility of tacrolimus with commonly used drugs during simulated Y
site injection. Am J Hosp Pharm 1992; 49:2964-2966. 

608. Mintzer JE, Hoernig KS, & Mirski DF: Treatment of agitation in patients with dementia. Clin Geriatr Med 1998; 14
(1):147-175. 

609. Miyaoka H & Kamijima K: Perphenazine-induced hiccups. Pharmacopsychiatry 1999; 32(2):81. 
610. Modestin J, Krapf R, & Boker W: A fatality during haloperidol treatment: mechanism of sudden death. Am J 

Psychiatry 1981; 138:1616-1617. 
611. Molander L: Effect of melperone, chlorpromazine, haloperidol, and diazepam on experimental anxiety in normal 

subjects. Psychopharmacology 1982; 77:109-113. 
612. Moline RA: Atypical tardive dyskinesia. Am J Psychiatry 1975; 132:534-535. 
613. Moller HJ, Boyer P, Fleurot O, et al: for the Prod-aslp Study Group: Improvement of acute exacerbations of 

schizophrenia with amisulpride: a comparison to haloperidol. Psychopharmacology 1997; 132(4):396-401. 
614. Moller HJ, Kissling W, Riehl T, et al: Doubleblind evaluation of the antimanic properties of carbamazepine as a 

comedication to haloperidol. Prog Neuropsychopharmacol Biol Psychiatry 1989; 13:127-136. 
615. Moller JH, Bauml J, Ferrero F, et al: Risperidone in the treatment of schizophrenia: results of a study of patients 

from Germany, Austria, and Switzerland. Eur Arch Psychiatry Clin Neurosci 1997a; 247:291-296. 
616. Montaz L, Varache N, Harry P, et al: Torsades de pointes during sultopride poisoning. J Toxicol Clin Exp 1992; 

12:481-496. 
617. Montaz L, Varache N, Harry P, et al: Torsades de pointes during sultopride poisoning. J Toxicol Clin Exp 1992a; 

12:481-496. 
618. Moore DC: Amitriptyline therapy in anorexia nervosa. Am J Psychiatry 1977a; 134:1303-1304. 
619. Moore DP: Rapid treatment of delirium in critically ill patients.. Am J Psychiatry 1977; 132(12):1431-2. 
620. Moore DP: Rapid treatment of psychosis with haloperidol.. South Med J 1979; 72(3):337-8. 
621. Moore MR & Hift RJ: Drugs in the acute porphyrias--toxicogenetic diseases. Cell Mol Biol (Noisy-le-grand) 1997; 

43(1):89-94. 
622. Moore R: Naloxone in the treatment of anorexia nervosa: Effect on weight gain and lipolysis. J Royal Soc Med 

1981; 74:129-131. 
623. Morselli PL, Bianchetti G, Dugas M, et al: Haloperidol plasma level monitoring in neuropsychiatric patients. Ther 

Drug Monit 1982; 4(1):51-58. 
624. Moskowitz D: Use of haloperidol to reduce LSD flashbacks. Mil Med 1971; 135:754-756. 
625. Mukhopadhyay P, Osman MP, Wajima T, et al: Nifedipine for intractable hiccups. N Engl J Med 1986; 314:1256.
626. Muller-Siecheneder F, Muller MJ, Hillert A, et al: Risperidone versus haloperidol and amitriptyline in the treatment 

of patients with a combined psychotic and depressive syndrome. J Clin Psychopharmacol 1998; 18(2):111-
11120. 

627. Muller-Spahn F: Risperidone in the treatment of chronic schizophrenic patients: an international double-blind 
parallel group study versus haloperidol. Clin Neuropharm 1992; 15(suppl 1):90A-91A. 

628. Munk-Andersen E, Behnke K, Heltberg J, et al: Sulpiride versus haloperidol, a clinical trial in schizophrenia: a 
preliminary report. Acta Psychiatr Scand 1984; 313(suppl):31-41. 

629. Nadel I & Wallach M: Drug interaction between haloperidol and methyldopa (letter). Br J Psychiatry 1979; 
135:484. 

630. Nadel I & Wallach M: Drug interaction between haloperidol and methyldopa (letter). Br J Psychiatry 1979a; 
135:484. 

631. Nair NPV, Syranyi-Cadotte B, Schwartz G, et al: A clinical trial comparing intramuscular haloperidol decanoate 
and oral haloperidol in chronic schizophrenic patients: efficacy, safety, and dosage equivalence. J Clin 

Page 146 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 146

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 146 of 160



Psychopharmacol 1986; 6:30S-37S. 
632. National Comprehensive Cancer Network: Antiemesis. National Comprehensive Cancer Network. Jenkintown, 

PA. 2006. Available from URL: http://www.nccn.org/professionals/physician_gls/PDF/antiemesis.pdf. 
633. Nayak RK, Doose DR, & Vasavan Nair NP: The bioavailability and pharmacokinetics of oral and depot 

intramuscular haloperidol in schizophrenic patients. J Clin Pharmacol 1987; 27:144-150. 
634. Neidhart JA, Gagen M, Young D, et al: Specific antiemetics for specific cancer chemotherapeutic agents: 

haloperidol versus benzquinamide. Cancer 1981; 47:1439-1443. 
635. Neidhart JA, Gagen M, Young D, et al: Specific antiemetics for specific cancer chemotherapeutic agents: 

haloperidol versus benzquinamide. Cancer 1981a; 47:1439-1443. 
636. Neidhart JA, Gagen MM, Wilson HE, et al: Comparative trial of the antiemetic effects of THC and haloperidol. J 

Clin Pharmacol 1981b; 21(suppl):385-425. 
637. Newcomer JW: Metabolic considerations in the use of antipsychotic medications: a review of recent evidence. J 

Clin Psychiatry 2007a; 68(Suppl 1):20-27. 
638. Newcomer JW: Metabolic syndrome and mental illness. Am J Manag Care 2007; 13(7 Suppl):S170-S177. 
639. Newport DJ, Calamaras MR, DeVane CL, et al: Atypical antipsychotic administration during late pregnancy: 

placental passage and obstetrical outcomes. Am J Psychiatry 2007; 164(8):1214-1220. 
640. Nishikawa T, Tsuda A, Tanaka M, et al: Prophylactic effect of neuroleptics in symptom-free schizophrenics. 

Psychopharmacology 1982; 77:301-304. 
641. Nishikawa T, Tsuda A, Tanaka M, et al: Prophylactic effect of neuroleptics in symptom-free schizophrenics. 

Psychopharmacology 1982a; 77:301-304. 
642. Nishikawa T, Tsuda A, Tanaka M, et al: Prophylactic effect of neuroleptics in symptom-free schizophrenics. 

Psychopharmacology 1982b; 77:301-304. 
643. Nishikawa T, Tsuda A, Tanaka M, et al: Prophylactic effects of neuroleptics in symptom-free schizophrenics: a 

comparative dose-response study of haloperidol and propericiazine. Psychopharmacology 1984; 82:153-156. 
644. None Listed: Consensus development conference on antipsychotic drugs and obesity and diabetes. Diabetes 

Care 2004; 27(2):596-601. 
645. Nose T & Takemoto H: The effect of penfluridol and some psychotropic drugs on monoamine metabolism in 

central nervous system. Eur J Pharmacol 1975; 31:351-359. 
646. Nutt JG, Rosin A, & Chase TN: Treatment of Huntington disease with a cholinergic agonist. Neurology 1978; 

28:1061-1064. 
647. Nutt JG, Rosin A, & Chase TN: Treatment of Huntington disease with a cholinergic agonist. Neurology 1978a; 

28:1061-1064. 
648. Nyth AL & Gottfries CG: The clinical efficacy of citalopram in treatment of emotional disturbances in dementia 

disorders: a Nordic multicentre study. Br J Psychiatry 1990; 157:894-901. 
649. Nyth AL, Gottfries CG, Lyby K, et al: A controlled multicenter clinical study of citalopram and placebo in elderly 

depressed patients with and without concomitant dementia. Acta Psychiatr Scand 1992; 86:138-145. 
650. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999; 33:1046

1050. 
651. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999a; 33

(10):1046-1050. 
652. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999b; 

33:1046-1050. 
653. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999c; 

33:1046-1050. 
654. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999d; 

33:1046-1050. 
655. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999e; 

33:1046-1050. 
656. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999f; 

33:1046-1050. 
657. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999g; 

33:1046-1050. 
658. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999h; 

33:1046-1050. 
659. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999i; 

33:1046-1050. 
660. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999j; 

33:1046-1050. 
661. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999k; 

33:1046-1050. 
662. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999l; 

33:1046-1050. 
663. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999m; 

33:1046-1050. 
664. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999n; 

33:1046-1050. 
665. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999o; 

33:1046-1050. 

Page 147 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 147

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 147 of 160



666. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999p; 
33:1046-1050. 

667. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999q; 
33:1046-1050. 

668. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999r; 
33:1046-1050. 

669. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999s; 
33:1046-1050. 

670. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999t; 
33:1046-1050. 

671. Oberg KC & Bauman JL: QT interval prolongation and torsades de pointes due to erythromycin lactobionate. 
Pharmacotherapy 1995; 15(6):687-692. 

672. Oberg KC & Bauman JL: QT interval prolongation and torsades de pointes due to erythromycin lactobionate. 
Pharmacotherapy 1995a; 15(6):687-692. 

673. Ohman R: Prolactin response to haloperidol after a single dose and during prolonged administration. Curr Ther 
Res 1980; 27:137. 

674. Osser DN & Stewart TD: Agitation associated with dementia: neuroleptic malignant syndrome and fatal outcome 
in an 84-year-old man. J Clin Psychopharmacol 1988; 8:443-444. 

675. Outman WR & Monolakis J: Visual compatibility of haloperidol lactate with 0.9% sodium chloride injection or 
injectable critical-care drugs during simulated Y-site injection. Am J Hosp Pharm 1991; 48:1539-1541. 

676. Outman WR & Monolakis J: Visual compatibility of haloperidol lactate with 0.9% sodium chloride injection or 
injectable critical-care drugs during simulated Y-site injection. Am J Hosp Pharm 1991a; 48:1539-1541. 

677. Outman WR & Monolakis J: Visual compatibility of haloperidol lactate with 0.9% sodium chloride injection or 
injectable critical-care drugs during simulated Y-site injection. Am J Hosp Pharm 1991b; 48:1539-1541. 

678. Outman WR & Monolakis J: Visual compatibility of haloperidol lactate with 0.9% sodium chloride injection or 
injectable critical-care drugs during simulated Y-site injection. Am J Hosp Pharm 1991c; 48:1539-1541. 

679. Outman WR & Monolakis J: Visual compatibility of haloperidol lactate with 0.9% sodium chloride injection or 
injectable critical-care drugs during simulated Y-site injection. Am J Hosp Pharm 1991d; 48:1539-1541. 

680. Outman WR & Monolakis J: Visual compatibility of haloperidol lactate with 0.9% sodium chloride injection or 
injectable critical-care drugs during simulated Y-site injection. Am J Hosp Pharm 1991e; 48:1539-1541. 

681. Outman WR & Monolakis J: Visual compatibility of haloperidol lactate with 0.9% sodium chloride injection or 
injectable critical-care drugs during simulated Y-site injection. Am J Hosp Pharm 1991f; 48:1539-1541. 

682. Outman WR & Monolakis J: Visual compatibility of haloperidol lactate with 0.9% sodium chloride injection or 
injectable critical-care drugs during simulated Y-site injection. Am J Hosp Pharm 1991g; 48:1539-1541. 

683. Outman WR & Monolakis J: Visual compatibility of haloperidol lactate with 0.9% sodium chloride injection or 
injectable critical-care drugs during simulated Y-site injection. Am J Hosp Pharm 1991h; 48:1539-1541. 

684. Outman WR & Monolakis J: Visual compatibility of haloperidol lactate with 0.9% sodium chloride injection or 
injectable critical-care drugs during simulated Y-site injection. Am J Hosp Pharm 1991i; 48:1539-1541. 

685. Outman WR & Monolakis J: Visual compatibility of haloperidol lactate with 0.9% sodium chloride injection or 
injectable critical-care drugs during simulated Y-site injection. Am J Hosp Pharm 1991j; 48:1539-1541. 

686. Outman WR & Monolakis J: Visual compatibility of haloperidol lactate with 0.9% sodium chloride injection or 
injectable critical-care drugs during simulated Y-site injection. Am J Hosp Pharm 1991k; 48:1539-1541. 

687. Outman WR & Monolakis J: Visual compatibility of haloperidol lactate with 0.9% sodium chloride injection or 
injectable critical-care drugs during simulated Y-site injection. Am J Hosp Pharm 1991l; 48:1539-1541. 

688. Owen RR Jr & Cole JO: Molindone hydrochloride: a review of laboratory and clinical findings. J Clin 
Psychopharmacol 1989; 9:268-276. 

689. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001; 21(3):310-319. 

690. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001a; 21(3):310-319. 

691. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001aa; 21(3):310-319. 

692. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001ab; 21(3):310-319. 

693. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001ac; 21(3):310-319. 

694. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001ad; 21(3):310-319. 

695. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001b; 21(3):310-319. 

696. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001c; 21(3):310-319. 

697. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001d; 21(3):310-319. 

698. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001e; 21(3):310-319. 

699. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001f; 21(3):310-319. 

Page 148 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 148

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 148 of 160



700. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001g; 21(3):310-319. 

701. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001h; 21(3):310-319. 

702. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001i; 21(3):310-319. 

703. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001j; 21(3):310-319. 

704. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001k; 21(3):310-319. 

705. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001l; 21(3):310-319. 

706. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001m; 21(3):310-319. 

707. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001n; 21(3):310-319. 

708. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001o; 21(3):310-319. 

709. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001p; 21(3):310-319. 

710. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001q; 21(3):310-319. 

711. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001r; 21(3):310-319. 

712. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001s; 21(3):310-319. 

713. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001t; 21(3):310-319. 

714. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001u; 21(3):310-319. 

715. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001v; 21(3):310-319. 

716. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001w; 21(3):310-319. 

717. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001x; 21(3):310-319. 

718. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001y; 21(3):310-319. 

719. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 
Pharmacother 2001z; 21(3):310-319. 

720. Pacher P & Kecskemeti V: Cardiovascular side effects of new antidepressants and antipsychotics: new drugs, old 
concerns?. Curr Pharm Des 2004; 10(20):2463-2475. 

721. Panel comment, 10/1991. 
722. Parent M & Toussaint C: Flupenthixol versus haloperidol in acute psychosis. Pharmatherapeutica 1983; 3:354-

364. 
723. Parkin L, Skegg DC, Herbison GP, et al: Psychotropic drugs and fatal pulmonary embolism. Pharmacoepidemiol 

Drug Saf 2003; 12(8):647-652. 
724. Parlow JL, Costache I, Avery N, et al: Single-dose haloperidol for the prophylaxis of postoperative nausea and 

vomiting after intrathecal morphine. Anesth Analg 2004; 98:1072-1076. 
725. Pary RJ, Klontz W, & Foxworth JM: Cholinergic rebounds and withdrawal syndromes (letter). Am J Psychiatry 

1980; 137:261. 
726. Pascuzzi RM: Medications and myasthenia gravis.. Available at http://www.myasthenia.org/drugs/reference.htm 

(cited 6/2001), October, 2000. 
727. Patris M, Agussol P, Alby JM, et al: A double-blind multicentre comparison of remoxipride, at two dose levels, and 

haloperidol. Acta Psychiatr Scand 1990; 82(suppl 358):78-82. 
728. Peabody CA, Brody D, & Warner MD: Tardive dyskinesia after low-dose haloperidol. Biol Psychiatry 1987; 

22:111-117. 
729. Peck V & Shenkman L: Haloperidol-induced syndrome of inappropriate secretion of antidiuretic hormone. Clin 

Pharmacol Ther 1979; 26:442-444. 
730. Perry PJ, Alexander B, & Liskow BIPerry PJ, Alexander B, & Liskow BI: Psychotropic Drug Handbook, 6th. 

Harvey Whitney Books Company, Cincinnati, OH, 1991. 
731. Perry R, Campbell M, Green WH, et al: Neuroleptic-related dyskinesias in autistic children. A prospective study. 

Psychopharmacol Bull 1985; 21:140-143. 
732. Personal Communication: Jose F Gonzalez, MD, Executive Director Medical Services. McNeil Pharmaceutical, 

Spring House, PA, November 6, 1990. 
733. Personal Communication: Jose F Gonzalez, MD, Executive Director Medical Services. McNeil Pharmaceutical, 

Spring House, PA, November 6, 1990a. 
734. Personal Communication: Jose F Gonzalez, MD, Executive Director Medical Services. McNeil Pharmaceutical, 

Page 149 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 149

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 149 of 160



Spring House, PA, November 6, 1990b. 
735. Personal Communication: Jose F Gonzalez, MD, Executive Director Medical Services. McNeil Pharmaceutical, 

Spring House, PA, November 6, 1990c. 
736. Personal Communication: Jose F Gonzalez, MD, Executive Director Medical Services. McNeil Pharmaceutical, 

Spring House, PA, November 6, 1990d. 
737. Personal Communication: Jose F Gonzalez, MD, Executive Director Medical Services. McNeil Pharmaceutical, 

Spring House, PA, November 6, 1990e. 
738. Personal Communication: Jose F Gonzalez, MD, Executive Director Medical Services. McNeil Pharmaceutical, 

Spring House, PA, November 6, 1990f. 
739. Personal Communication: Jose F Gonzalez, MD, Executive Director Medical Services. McNeil Pharmaceutical, 

Spring House, PA, November 6, 1990g. 
740. Personal Communication: Jose F Gonzalez, MD, Executive Director Medical Services. McNeil Pharmaceutical, 

Spring House, PA, November 6, 1990h. 
741. Personal Communication: Jose F Gonzalez, MD, Executive Director Medical Services. McNeil Pharmaceutical, 

Spring House, PA, November 6, 1990i. 
742. Personal Communication: Jose F Gonzalez, MD, Executive Director Medical Services. McNeil Pharmaceutical, 

Spring House, PA, November 6, 1990j. 
743. Personal Communication: Jose F Gonzalez, MD, Executive Director Medical Services. McNeil Pharmaceutical, 

Spring House, PA, November 6, 1990k. 
744. Personal Communication: Jose F Gonzalez, MD, Executive Director Medical Services. McNeil Pharmaceutical, 

Spring House, PA, November 6, 1990l. 
745. Personal Communication: Jose F Gonzalez, MD, Executive Director Medical Services. McNeil Pharmaceutical, 

Spring House, PA, November 6, 1990m. 
746. Pert CB, Kuhar MJ, & Snyder SH: Opiate receptor: autoradiographic localization in rat brain. Proc Natl Acad Sci 

USA 1976; 73:3729-3733. 
747. Pertel P & Till M: Intractable hiccups induced by the use of megestrol acetate. Arch Intern Med 1998; 158(7):809

810. 
748. Peselow ED & Stanley M: Clinical trials of benzamides in psychiatry. Adv Biochem Psychopharmacol 1982; 

35:163-194. 
749. Peterson LG & Bongar B: Navane(R) versus haldol: treatment of acute organic mental syndromes in the general 

hospital. Gen Hosp Psychiatry 1989; 11:412-417. 
750. Petit M, Raniwalla J, Tweed J, et al: A comparison of an atypical and typical antipsychotic, zotepine versus 

haloperidol in patients with acute exacerbation of schizophrenia: a parallel-group double-blind trial. 
Psychopharmacol Bull 1996; 32:81-87. 

751. Phenothiazines monograph.. USP DI., 5/89. 
752. Pichot P & Boyer P: A controlled double-blind multi-centre trial of high dose amisulpride versus haloperidol in 

acute psychotic states. Ann Psychiatr 1988; 3:83-92. 
753. Pina Latorre MA & Cobeta JC Rodilla F: Influence of calcium antagonist drugs in myasthenia gravis in the elderly. 

J Clin Pharm Ther 1998; 23(5):399-401. 
754. Plotkin DA, Plotkin D, & Okun R: Haloperidol in the treatment of nausea and vomiting due to cytotoxic drug 

administration. Curr Ther Res 1973; 15:599-602. 
755. Plotnick EK & Brown GR: Intravenous haloperidol treatment of severely regressed, nonviolent psychiatric 

inpatients. Gen Hosp Psychiatry 1991; 13:385-390. 
756. Poeldinger W, Bures E, & Haage H: Clinical study with bromperidol, a new butyrophenone derivative. Int 

Pharmacopsychiatry 1977; 12:20-24. 
757. Pollock BG & Mulsant BH: Behavioral disturbances of dementia. J Geriatr Psychiatry Neurol 1998; 11:206-212.
758. Prakash R: Lithium-haloperidol combination and brain damage (letter). Lancet 1982; 1:1468-1469. 
759. Prieto IJ, Guerrero RP, Fernadez R, et al: Ultrarapid high-dose methadone detoxification. Psychopharmacol 

2003; 165:430. 
760. Product Information: Aloprim(TM), allopurinol sodium for injection. Nabi, Boca Raton, FL, USA, 1999. 
761. Product Information: Anzemet(R), dolasetron. Hoechst Marion Roussel, Kansas City, MO, 1997. 
762. Product Information: Anzemet(R), dolasetron. Hoechst Marion Roussel, Kansas City, MO, 1997a. 
763. Product Information: Aralen(R), chloroquine phosphate. Sanofi Pharmaceuticals, New York, NY, 2001. 
764. Product Information: Ativan(R) Injection compatibility charts. Wyeth-Ayerst Laboratories, Philadelphia, PA, 1988.
765. Product Information: Biaxin(R), clarithromycin. Abbott Laboratories, North Chicago, IL, 2002. 
766. Product Information: Cogentin(R), benztropine. Merck & Co., Inc., West Point, PA, 1994. 
767. Product Information: Compazine(R), prochlorperazine maleate spansule. GlaxoSmithKline, Research Triangle 

Park, NC, 2002. 
768. Product Information: Dicumarol. Abbott Laboratories, North Chicago, IL, 1995. 
769. Product Information: Dostinex(R), cabergoline. Pharmacia & Upjohn Company, Kalamazoo, MI, 1996. 
770. Product Information: DynaCirc(R), isradipine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 2000. 
771. Product Information: Effexor(R) XR, venlafaxine hydrochloride extended-release. Wyeth Laboratories, 

Philadelphia, PA, 2003. 
772. Product Information: Effexor(R) XR, venlafaxine hydrochloride extended-release. Wyeth Laboratories, 

Philadelphia, PA, 2003a. 
773. Product Information: FANAPT(TM) oral tablets, iloperidone oral tablets. Vanda Pharmaceuticals, Rockville, MD, 

2009. 
774. Product Information: Factive(R), gemifloxacin. Genesoft Pharmaceuticals, Seoul, Korea, 2003. 

Page 150 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 150

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 150 of 160



775. Product Information: Foscavir(R), foscarnet. AstraZeneca, Inc., Alexandria, VA, 1998. 
776. Product Information: GEODON(R) intramuscular injection, oral capsule, ziprasidone hydrochloride oral capsule, 

ziprasidone mesylate intramuscular injection. Pfizer Inc, NY, NY, 2005. 
777. Product Information: Geodon(R), ziprasidone. Pfizer Inc, NY, NY, 2002. 
778. Product Information: Geodon(R), ziprasidone. Pfizer Inc, NY, NY, 2002a. 
779. Product Information: Geodon(TM), ziprasidone. Pfizer Inc., NY, NY, 2002. 
780. Product Information: Geodon(TM), ziprasidone. Pfizer Inc., NY, NY, 2002a. 
781. Product Information: HALDOL(R) Decanoate IM injection, haloperidol IM injection. Janssen Pharmaceutica NV, 

Beerse, Belgium, 2008. 
782. Product Information: HALDOL(R) IM injection, haloperidol IM injection. Janssen Pharmaceutica NV, Beerse, 

Belgium, 2008. 
783. Product Information: HALDOL(R) immediate release IM injection, haloperidol immediate release IM injection. 

Janssen Pharmaceutica NV, Beerse, Belgium, 2008. 
784. Product Information: HALDOL(R) injection, haloperidol injection. Ortho-McNeil Pharmaceutical,Inc, Raritan, NJ, 

2007. 
785. Product Information: Haldol Decanoate. McNeil, 1986. 
786. Product Information: Haldol(R) Injection, haloperidol injection. Ortho-McNeil Pharmaceutical, Inc., Raritan, NJ, 

2001. 
787. Product Information: Haldol(R), haloperidol decanoate for injection. Ortho-McNeil Pharmaceutical Corp., Raritan, 

NJ, 2001. 
788. Product Information: Haldol(R), haloperidol decanoate for injection. Ortho-McNeil Pharmaceutical Corp., Raritan, 

NJ, 2001a. 
789. Product Information: Haldol(R), haloperidol decanoate for injection. Ortho-McNeil Pharmaceutical Corp., Raritan, 

NJ, 2001c. 
790. Product Information: Haldol(R), haloperidol decanoate for injection. Ortho-McNeil Pharmaceutical Corp., Raritan, 

NJ, 2001d. 
791. Product Information: Haldol(R), haloperidol decanoate for injection. Ortho-McNeil Pharmaceutical Corp., Raritan, 

NJ, 2001e. 
792. Product Information: Haldol(R), haloperidol decanoate for injection. Ortho-McNeil Pharmaceutical Corp., Raritan, 

NJ, 2001g. 
793. Product Information: Haldol(R), haloperidol decanoate for injection. Ortho-McNeil Pharmaceutical Corp., Raritan, 

NJ, 2001h. 
794. Product Information: Haldol(R), haloperidol decanoate for injection. Ortho-McNeil Pharmaceutical Corp., Raritan, 

NJ, 2001i. 
795. Product Information: Haldol(R), haloperidol decanoate for injection. Ortho-McNeil Pharmaceutical Corp., Raritan, 

NJ, 2001j. 
796. Product Information: Haldol(R), haloperidol decanoate for injection. Ortho-McNeil Pharmaceutical Corp., Raritan, 

NJ, 2001k. 
797. Product Information: Haldol(R), haloperidol decanoate for injection. Ortho-McNeil Pharmaceutical Corp., Raritan, 

NJ, 2001l. 
798. Product Information: Haldol(R), haloperidol decanoate for injection. Ortho-McNeil Pharmaceutical Corp., Raritan, 

NJ, 2001m. 
799. Product Information: Haldol(R), haloperidol decanoate. McNeil Pharmaceutical, Inc., Raritan, NJ, 1998. 
800. Product Information: Haldol(R), haloperidol decanoate. McNeil Pharmaceutical, Inc., Raritan, NJ, 1998a. 
801. Product Information: Haldol(R), haloperidol decanoate. McNeil Pharmaceutical, Inc., Raritan, NJ, 1998b. 
802. Product Information: Haldol(R), haloperidol decanoate. McNeil Pharmaceutical, Inc., Raritan, NJ, 1998c. 
803. Product Information: Haldol(R), haloperidol decanoate. McNeil Pharmaceutical, Inc., Raritan, NJ, 1998d. 
804. Product Information: Haldol(R), haloperidol decanoate. McNeil Pharmaceutical, Inc., Raritan, NJ, 1998e. 
805. Product Information: Haldol(R), haloperidol decanoate. McNeil Pharmaceutical, Inc., Raritan, NJ, 1998f. 
806. Product Information: Haldol(R), haloperidol decanoate. McNeil Pharmaceutical, Inc., Raritan, NJ, 1998g. 
807. Product Information: Haldol(R), haloperidol decanoate. McNeil Pharmaceutical, Inc., Raritan, NJ, 1998h. 
808. Product Information: Haldol(R), haloperidol decanoate. McNeil Pharmaceutical, Inc., Raritan, NJ, 1998i. 
809. Product Information: Haldol(R), haloperidol decanoate. McNeil Pharmaceutical, Inc., Raritan, NJ, 1998j. 
810. Product Information: Haldol(R), haloperidol decanoate. Ortho McNeil Pharmaceutical, Inc., Raritan, NJ, 2001b.
811. Product Information: Haldol(R), haloperidol decanoate. Ortho-McNeil Pharmaceutical, Inc., Raritan, NJ, 2001f. 
812. Product Information: Haldol(R), haloperidol. McNeil Pharmaceutical, Raritan, NJ, 2000. 
813. Product Information: Haldol(R), haloperidol. McNeil Pharmaceutical, Raritan, NJ, 2000a. 
814. Product Information: Haldol(R), haloperidol. McNeil Pharmaceutical, Raritan, NJ, 2000b. 
815. Product Information: Haldol(R), haloperidol. McNeil Pharmaceutical, Spring House, PA, 97. 
816. Product Information: Haldol(R), haloperidol. McNeil Pharmaceutical, Spring House, PA, 97a. 
817. Product Information: Haldol. McNeil, US, 87. 
818. Product Information: Halfan(R), halofantrine hydrochloride. Research Triangle Park, NC, 1998. 
819. Product Information: Haloperidol. Kenral, Canada, 89. 
820. Product Information: Hismanal(R), astemizole. Janssen Pharmaceutica, Inc., Titusville, NJ, 1996. 
821. Product Information: INDERAL(R) LA oral capsules, propranolol hydrochloride oral capsules. Wyeth 

Pharmaceuticals, Philadelphia, PA, 2007. 
822. Product Information: INVEGA(TM) extended-release oral tablets, paliperidone extended-release oral tablets. Alza 

Corporation, Mountain View, CA, 2006. 

Page 151 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 151

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 151 of 160



823. Product Information: Inapsine(R), droperidol. Akorn, Inc., Decatur, IL, 2002. 
824. Product Information: LITHOBID(R) slow-release oral tablets, lithium carbonate slow-release oral tablets. JDS 

Pharmaceuticals,LLC, New York, NY, 2005. 
825. Product Information: Lariam(R), mefloquine. Roche Laboratories, Nutley, NJ, 1999. 
826. Product Information: Lorelco(R), probucol. Marion Merrell Dow, Kansas City, MO, 1991. 
827. Product Information: Mellaril(R), thioridazine. Mylan Pharmaceuticals Inc., Morgantown, WV, 2001. 
828. Product Information: Nipolept(R), zotepine. Klinge Pharma GmbH, Munich, 1996. 
829. Product Information: Nipolept(R), zotepine. Klinge Pharma GmbH, Munich, 1996a. 
830. Product Information: Norpace(R), disopyramide. G.D. Searle & Co., Chicago, IL, 1997. 
831. Product Information: Orap(R) pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999. 
832. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999. 
833. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999a. 
834. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999b. 
835. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999c. 
836. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999d. 
837. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 2000. 
838. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999e. 
839. Product Information: Orlaam(R), levomethadyl. Roxane Laboratories, Inc., Columbus, Ohio, 2001. 
840. Product Information: PCE(R), erythromycin particles in tablets. Abbott Laboratories, North Chicago, IL, 1997. 
841. Product Information: Pamelor(R), nortriptyline. Mallinkroft Inc., St. Louis, MO, 2001. 
842. Product Information: Priftin(R), rifapentine tablets. Aventis Pharmaceuticals, Inc., Kansas City, MO, 2000. 
843. Product Information: Propulsid(R), cisapride. Janssen Pharmaceutica Inc., Toronto, Ontario, 2000. 
844. Product Information: Propulsid(R), cisapride. Janssen Pharmaceutica Inc., Toronto, Ontario, 2000a. 
845. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001. 
846. Product Information: Quinaglute(R), quinidine gluconate. Berlex Laboratories, Wayne, NJ, 1999. 
847. Product Information: Risperdal(R) risperidone. Janssen Pharmaceutica Products, L.P., Titusville, NJ, 2002. 
848. Product Information: Risperdal(R) risperidone. Janssen Pharmaceutica Products, L.P., Titusville, NJ, 2002a. 
849. Product Information: Risperdal(R) risperidone. Janssen Pharmaceutica, Titusville, NJ, 1999. 
850. Product Information: Risperdal(R) risperidone. Janssen Pharmaceutica, Titusville, NJ, 2000. 
851. Product Information: Risperdal(R) risperidone. Janssen Pharmaceutica, Titusville, NJ, 2000a. 
852. Product Information: Risperdal(R) risperidone. Janssen Pharmaceutica, Titusville, NJ, 2000b. 
853. Product Information: Risperdal(R) risperidone. Janssen Pharmaceutica, Titusville, NJ, 2000c. 
854. Product Information: SYNERCID(R) intravenous injection, dalfopristin/quinupristin intravenous injection. Monarch

Pharmaceuticals, Inc, Bristol, TN, 2003. 
855. Product Information: Sandostatin(R), octreotide. Novartis Pharmaceuticals, East Hanover, NJ, 1999. 
856. Product Information: Serentil(R), mesoridazine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 2001.
857. Product Information: Seroquel(R), quetiapine fumarate. AstraZeneca Pharmaceuticals LP, Wilmington, DE, 2003.
858. Product Information: Serzone(R), nefazodone. Bristol-Myers Squibb Company, Princeton, NJ, 1998. 
859. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999. 
860. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999a. 
861. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999aa. 
862. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999ab. 
863. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999b. 
864. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999c. 
865. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999d. 
866. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999e. 
867. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999f. 
868. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999g. 
869. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999h. 
870. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999i. 
871. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999j. 
872. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999k. 
873. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999l. 
874. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999m. 
875. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999n. 
876. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999o. 
877. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999p. 
878. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999q. 
879. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999r. 
880. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999s. 
881. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999t. 
882. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999u. 
883. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999v. 
884. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999w. 
885. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999x. 
886. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999y. 
887. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999z. 
888. Product Information: Stalevo(TM), levodopa/carbidopa/entacapone. Novartis Pharmaceuticals Corporation, East 

Page 152 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 152

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 152 of 160



Hanover, NJ, 2003. 
889. Product Information: Stelazine(R), trifluoperazine hydrochloride. GlaxoSmithKline, Research Triangle Park, NC, 

2002. 
890. Product Information: Syprine(R), trientine hydrochloride. Merck & Co., Inc., West Point, PA, 2001. 
891. Product Information: Tambocor(R), flecainide acetate. 3M Pharmaceuticals, Northridge, CA, 1998. 
892. Product Information: Thorazine(R), chlorpromazine. Smithkline Beecham Pharmaceuticals, Philadelphia, PA, 

2002. 
893. Product Information: Trisenox(R), arsenic trioxide injection. Cell Therapeutics, Inc., Seattle, WA, 2001. 
894. Product Information: Trisenox(R), arsenic trioxide injection. Cell Therapeutics, Inc., Seattle, WA, 2001a. 
895. Product Information: Ultram(R), tramadol hydrochloride. Ortho-McNeil Pharmaceutical, Raritan, NJ, 1998. 
896. Product Information: Vascor(R), bepridil. McNeil Pharmaceutical, Spring House, PA, 1997. 
897. Product Information: Wellbutrin XL(TM), bupropion hydrochloride extended-release tablets. GlaxoSmithKline, 

Research Triangle Park, NC, 2003. 
898. Product Information: XENAZINE(R) oral tablets, tetrabenazine oral tablets. Prestwick Pharmaceuticals,Inc, 

Washington, DC, 2008. 
899. Product Information: Zagam(R), sparfloxacin. Rhone-Poulenc Rorer Pharmaceuticals Inc, Collegeville, PA, 1998.
900. Product Information: Zagam(R), sparfloxacin. Rhone-Poulenc Rorer Pharmaceuticals Inc, Collegeville, PA, 

1998a. 
901. Product Information: Zofran(R), ondansetron. Glaxo Inc, Research Triangle Park, NC, 1999. 
902. Product Information: Zomig(R), zolmitriptan tablets. AstraZeneca Pharmaceuticals, Wilmington, DE, 2001. 
903. Product Information: Zyban(R), bupropion hydrochloride. Glaxo Wellcome Inc., Research Triangle Park, NC, 

2000. 
904. Product Information: haloperidol decanoate injection, haloperidol decanoate injection. Bedford Laboratories, 

Bedford, OH, 2005. 
905. Product Information: haloperidol lactate IM injection, haloperidol lactate IM injection. Bedford Laboratories, 

Bedford, OH, 2005. 
906. Product Information: haloperidol lactate injection, haloperidol lactate injection. Sicor Pharmaceuticals Inc., Irvine, 

CA, 2003. 
907. Product Information: haloperidol oral solution, haloperidol oral solution. Silarx Pharmaceuticals,Inc, Spring Valley, 

NY, 2001. 
908. Product Information: haloperidol oral solution, haloperidol oral solution. Teva Pharmaceuticals USA, Sellersville, 

PA, 2008. 
909. Product Information: haloperidol oral tablets, haloperidol oral tablets. Sandoz Inc, Princeton, NJ, 2008. 
910. Product Information: haloperidol oral tablets, haloperidol oral tablets. Sandoz,Inc, Princeton, NJ, 2006. 
911. Psaras M, Zissis NP, Mouzakis D, et al: Mobilization of refractory chronic schizophrenics with haloperidol. Int 

Pharmacopsychiatry 1980; 15:180-185. 
912. Purkis IE: The action of thiethylperazine (Torecan(R)), a new anti-emetic, compared with perphenazine (Trilafon

(R)), trimethobenzamide (Tigan(R)) and a placebo in the suppression of postanaesthetic nausea and vomiting. 
Can Anaesth Soc J 1965; 12:595-607. 

913. Rabins PV, Blacker D, Rovner BW, et al: American Psychiatric Association practice guideline for the treatment of 
patients with Alzheimer's disease and other dementias. Second edition. Am J Psychiatry 2007; 164(12 Suppl):5
56. 

914. Raft D, Tomey T, & Gregg JM: Behavior modification and haloperidol in chronic facial pain. South Med J 1979; 
72:155-159. 

915. Ramaekers, JG, Louwerens JW, et al: Psychomotor, cognitive, extrapyramidal, and affective functions of healthy 
volunteers during treatment with an atypical (amisulpride) and a classic (haloperidol) antipsychotic. J Clin 
Psychopharmacol 1999; 19(3):209-221. 

916. Ramirez FC & Graham DY: Treatment of intractable hiccups with baclofen: results of a double-blind randomized, 
controlled, cross-over study. Am J Gastroenterol 1992; 87(12):1789-1791. 

917. Rao VAR, Bishop M, & Coppen A: Clinical state, plasma levels of haloperidol and prolactin: a correlation study in 
chronic schizophrenia. Br J Psychiatry 1980; 137:518-521. 

918. Rapp W, Hellbom E, Norrman O, et al: A double-blind crossover study comparing haloperidol decanoate and 
perphenazine enantate. Curr Ther Res 1986; 39:665-670. 

919. Raskind MA, Cyrus PA, Ruzicka BB, et al: The effects of Metrifonate on the cognitive, behavioral, and functional 
performance of Alzheimer's Disease in patients. J Clin Psychiatry 1999; 60:318-325. 

920. Ravin DS & Levenson JW: Fatal cardiac event following initiation of risperidone therapy. Ann Pharmacother 
1997; 31:867-870. 

921. Ravin DS & Levenson JW: Fatal cardiac event following initiation of risperidone therapy. Ann Pharmacother 
1997a; 31:867-870. 

922. Ravin DS & Levenson JW: Fatal cardiac event following initiation of risperidone therapy. Ann Pharmacother 
1997b; 31:867-870. 

923. Ravin DS & Levenson JW: Fatal cardiac event following initiation of risperidone therapy. Ann Pharmacother 
1997c; 31:867-870. 

924. Ravin DS & Levenson JW: Fatal cardiac event following initiation of risperidone therapy. Ann Pharmacother 
1997d; 31:867-870. 

925. Ravin DS & Levenson JW: Fatal cardiac event following initiation of risperidone therapy. Ann Pharmacother 
1997e; 31:867-870. 

926. Ravin DS & Levenson JW: Fatal cardiac event following initiation of risperidone therapy. Ann Pharmacother 

Page 153 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 153

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 153 of 160



1997f; 31:867-870. 
927. Ravin DS & Levenson JW: Fatal cardiac event following initiation of risperidone therapy. Ann Pharmacother 

1997g; 31:867-870. 
928. Ravin DS & Levenson JW: Fatal cardiac event following initiation of risperidone therapy. Ann Pharmacother 

1997h; 31:867-870. 
929. Ray WA, Chung CP, Murray KT, et al: Atypical antipsychotic drugs and the risk of sudden cardiac death. N Engl J 

Med 2009; 360(3):225-235. 
930. Ray WA, Griffin MR, Schaffner W, et al: Psychotropic drug use and the risk of hip fracture. N Engl J Med 1987; 

316:363-369. 
931. Reilly PP: RI Med J 1977; 60:455-456. RI Med J 1977; 60:455-456. 
932. Reinke M & Wiesert KN: High incidence of haloperidol deconate injection site reactions (letter). J Clin Psychiatry 

1992; 53:415-416. 
933. Remington G, Sloman L, Konstantareas M, et al: Clomipramine versus haloperidol in the treatment of autistic 

disorder: a double-blind, placebo-controlled, crossover study. J Clin Psychopharmacol 2001; 21:440-444. 
934. Resnick M & Burton BT: Droperidol vs haloperidol in the initial management of acutely agitated patients. J Clin 

Psychiatry 1984; 45:298-299. 
935. Reviewers responses to monograph revision.. ., 10/3/91. 
936. Reyntjens AJM, Heykants JJP, Wocstenborghs RJH, et al: Pharmacokinetics of haloperidol decanoate. Int 

Pharmacopsychiatry 1982; 17:238-246. 
937. Rice E: Prolonged parkinsonian reaction after haloperidol in a patient with monoclonal IgM. Br J Psychiatry 1977; 

130:103. 
938. Rifkin A, Doddi S, Karajgi B, et al: Dosage of haloperidol for mania. Br J Psychiatry 1994; 165:113-116. 
939. Rifkin A, Doddi S, Karajgi B, et al: Dosage of haloperidol for schizophrenia. Arch Gen Psychiatr 1991; 48:166-

170. 
940. Rifkin A, Karajgi B, Doddi S, et al: Dose and blood levels of haloperidol in treatment of mania. Psychopharmacol 

Bull 1990; 26:144-146. 
941. Riker RR, Fraser GL, & Cox PM: Continuous infusion of haloperidol controls agitation in critically ill patients. Crit 

Care Med 1994; 22:433-440. 
942. Riker RR, Fraser GL, & Cox PM: Continuous infusion of haloperidol controls agitation in critically ill patients. Crit 

Care Med 1994a; 22:433-440. 
943. Rita Moretti, MD, Universita degli Studi di Trieste 
944. Robbins EL & Nagel JD: Haloperidol parenterally for treatment of vomiting and nausea from gastrointestinal 

disorders in a group of geriatric patients: double-blind placebo-controlled study. J Am Geriat Soc 1975; 23:38-41.
945. Rochon PA, Stukel TA, Sykora K, et al: Atypical antipsychotics and parkinsonism. Arch Intern Med 2005; 

165:1882-1888. 
946. Ropert R, Payan C, & Allard S: Sultopride versus haloperidol dans le traitement des etats psychotiques aigus 

(French). Ann Psychiatr 1989; 4:92-98. 
947. Rosenheck R, Chang S, Choe Y, et al: Medication continuation and compliance; a comparison of patients treated 

with clozapine and haloperidol. J Clin Psychiatry 2000; 61:382-386. 
948. Rosenheck R, Cramer J, Xu W, et al: A comparison of clozapine and haloperidol in hospitalized patients with 

refractory schizophrenia. N Engl J Med 1997; 337(12):809-815. 
949. Ross MS & Moldofsky H: A comparison of pimozide and haloperidol in the treatment of Gilles de la Tourette's 

syndrome. Am J Psychiatry 1978; 135:585-587. 
950. Rounsaville BJ, Kosten T, & Kleber H: Success and failure at outpatient opioid detoxification: evaluating the 

process of clonidine and methadone-assisted withdrawal. J Nerv Mental Dis 1985; 173:103-110. 
951. Rubin RT & Forster B: Haloperidol stimulation of prolactin secretion: How many blood samples are needed to 

define hormone response?. Comm Psychopharmacol 1980; 4:41-47. 
952. Ruther E, Eben E, Klein H et al: Comparative double-blind study of amisulpride and haloperidol in the treatment 

of acute episodes of positive schizophrenia. In Amisulpride. Borenstein P et al Eds. Expansion Scientifique 
Francaise - Paris. :63-72, 1989. 

953. Ryken TC & Merrell AN: Haloperidol-induced neuroleptic malignant syndrome in a 67-year-old woman with 
parkinsonism. West J Med 1989; 151:326-328. 

954. Saha AR, Petrie JL, & Ali MW: Safety and efficacy profile of aripiprazole, a novel antipsychotic. Schizophr Res 
1999; 36(1-3):295. 

955. Saleh JW & Lebwohl P: Metoclopramide-induced gastric emptying in patients with anorexia nervosa. Am J 
Gastroenterol 1980; 74:127-132. 

956. Salem MR, Baraka A, Rattenborg CC, et al: Treatment of hiccups by pharyngeal stimulation in anesthetized and 
conscious subjects.. JAMA 1967; 202(1):126-130. 

957. Salem MR: An effective method for the treatment of hiccups during anesthesia. Anesthesiology 1967; 28(2):463
464. 

958. Salem RS & Muniz CE: Treatment of propoxyphene dependence with thioridazine. J Clin Psychiatry 1980; 
41:179. 

959. Sallee FR, Nesbitt L, Jackson C, et al: Relative efficacy of haloperidol and pimozide in children and adolescents 
with Tourette's disorder. Am J Psychiatry 1997; 154:1057-1062. 

960. Sallee FR, Nesbitt L, Jackson C, et al: Relative efficacy of haloperidol and pimozide in children and adolescents 
with Tourette's disorder. Am J Psychiatry 1997a; 154(8):1057-1062. 

961. Salmon MA & Wilson J: Drugs for alternating hemiplegic migraine. Lancet 1984; 2:980. 
962. Sanders KM, Murray GB, & Cassem NH: High-dose intravenoushaloperidol for agitated delirium in a cardiac 

Page 154 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 154

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 154 of 160



patient on intra-aortic balloon pump (letter). J Clin Psychopharmacol 1991; 11:146-147. 
963. Sandyk R & Hurwitz MD: Toxic irreversible encephalopathy induced by lithium carbonate and haloperidol. S Afr 

Med J 1983; 65:875-876. 
964. Sanger TM, Lieberman JA, Tohen M, et al: Olanzapine versus haloperidol treatment in first-episode psychosis. 

Am J Psychiatry 1999; 156:79-87. 
965. Sato R, Uematsu T, Sato R, et al: Human scalp hair as evidence of individual dosage history of haloperidol: 

prospective study. Ther Drug Monit 1989; 11:686-691. 
966. Schelosky L, Raffauf C, Jendroska K, et al: Kava and dopamine antagonism. J Neurol Neurosurg Psych 1995; 58

(5):639-640. 
967. Schelosky L, Raffauf C, Jendroska K, et al: Kava and dopamine antagonism. J Neurol Neurosurg Psych 1995a; 

58(5):639-640. 
968. Schmidt L, Schuessler G, Kappes C, et al: Vergleich einer hoeher dosierten Haloperidol-Therapie mit einer 

Perazin-Standard-Therapie bei akut-schizophrenen Patienten. Nervenarzt 1982; 53:530-536. 
969. Schneeweiss S & Avorn J: Antipsychotic agents and sudden cardiac death — How should we manage the risk?. 

N Engl J Med 2009; 360(3):294-296. 
970. Schneeweiss S, Setoguchi S, Brookhart A, et al: Risk of death associated with the use of conventional versus 

atypical antipsychotic drugs among elderly patients. CMAJ 2007; 176(5):627-632. 
971. Schottland JR: Ofloxacin in the Lambert-Eaton myasthenic syndrome. Neurology 1999; 52:435. 
972. Schulz-Du Bois C, Schulz-Du Bois AC, Bewig B, et al: Major increase of quetiapine steady-state plasma 

concentration following co-administration of clarithromycin: confirmation of the pharmacokinetic interaction 
potential of quetiapine. Pharmacopsychiatry 2008; 41(6):258-259. 

973. Segal J, Berk M, & Brook S: Risperidone compared with both lithium and haloperidol in mania: a double-blind 
randomized controlled trial. Clin Neuropharmacol 1998; 21:176-180. 

974. Seneff MG & Mathews RA: Use of haloperidol infusions to control delirium in critically ill adults. Ann 
Pharmacother 1995; 29:690-693. 

975. Serban G & Siegel S: Response of borderline and schizotypal patients to small doses of thiothixene and 
haloperidol. Am J Psychiatry 1984; 141:1455-1458. 

976. Serra-Mestres J, Shapleske J, & Tym E: Treatment of palilalia with trazodone (letter). Am J Psychiatry 1996; 
153:580-581. 

977. Serrano AC: Haloperidol - its use in children. J Clin Psychiatry 1981; 42:154-155. 
978. Sewell DD, Jeste DV, McAdams LA, et al: Neuroleptic treatment of HIV-associated psychosis. 

Neuropsychopharmacology 1994; 10:223-229. 
979. Shader RI & DiMascio A (Eds): Psychotropic Drug Side Effects, Williams and Wilkins Company, Maryland, 1977.
980. Shapiro AK & Shapiro E: The treatment and etiology of tics and Tourette syndrome. Compr Psychiatry 1981a; 

22:193-205. 
981. Shapiro AK, Shapiro E, & Eisenkraft GJ: Treatment of Tourette disorder with penfluridol. Compr Psychiatry 1983; 

24:327-331. 
982. Shapiro E & Shapiro AK: Tic disorders. JAMA 1981; 245:1583-1585. 
983. Shapiro E, Shapiro AK, Fulop G, et al: Controlled study of haloperidol, pimozide and placebo for the treatment of 

Gilles de la Tourette's syndrome. Arch Gen Psychiatry 1989a; 46(8):722-730. 
984. Shapiro E, Shapiro AK, Fulop G, et al: Controlled study of haloperidol, pimozide, and placebo for the treatment of 

Gilles de la Tourette's syndrome. Arch Gen Psychiatry 1989; 46:722-730. 
985. Sharma ND, Rosman HS, Padhi D, et al: Torsades de pointes associated with intravenous haloperidol in critically 

ill patients. Am J Cardiol 1998; 81:238-240. 
986. Sharma ND, Rosman HS, Padhi D, et al: Torsades de pointes associated with intravenous haloperidol in critically 

ill patients. Am J Cardiol 1998b; 81:238-240. 
987. Sharma ND, Rosman HS, Padhi D, et al: Torsades de pointes associated with intravenous haloperidol in critically 

ill patients. Am J Cardiol 1998c; 81:238-240. 
988. Sharma ND, Rosman HS, Padhi D, et al: Torsades de pointes associated with intravenous haloperidol in critically 

ill patients. Am J Cardiol 1998d; 81:238-240. 
989. Sharma ND, Rosman HS, Padhi D, et al: Torsades de pointes associated with intravenous haloperidol in critically 

ill patients. Am J Cardiol 1998e; 81:238-240. 
990. Sharma ND, Rosman HS, Padhi D, et al: Torsades de pointes associated with intravenous haloperidol in critically 

ill patients. Am J Cardiol 1998f; 81:238-240. 
991. Sharma ND, Rosman HS, Padhi ID, et al: Torsades de Pointes associated with intravenous haloperidol in 

critically ill patients. Am J Cardiol 1998a; 81(2):238-240. 
992. Sheikh R: Haloperidol and benztropine interaction presenting as acute intestinal pseudo-obstruction. Am J 

Gastroenterol 2001; 96(3):934-935. 
993. Shelton PS & Brooks VG: Estrogen for dementia-related aggression in elderly men. Ann Pharmacother 1999; 

33:808-812. 
994. Shen WW: Cytochrome P450 monooxygenases and interactions of psychotropic drugs: a five-year update. Int J 

Psychiatry Med 1995; 25:277-290. 
995. Sheppard JD & Schaid DJ: Oral haloperidol lowers human intraocular pressure. J Ocular Pharmacol 1986; 2:215

224. 
996. Shi L, Namjoshi MA, Zhang F, et al: Olanzapine versus haloperidol in the treatment of acute mania: clinical 

outcomes, health-related quality of life and work status. Int Clin Psychopharmacol 2002; 17(5):227-237. 
997. Shields KG, Ballinger CM, & Hathaway BN: Anti-emetic effectiveness of haloperidol in human volunteers 

challenged with apomorphine. Anesth Analg 1971; 50:1017-1024. 

Page 155 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 155

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 155 of 160



998. Shields WD & Bray PF: A danger of haloperidol therapy in children. J Pediatr 1976; 88:301-303. 
999. Shostak M, Perel JM, Stiller RL, et al: Plasma haloperidol and clinical response: a role for reduced haloperidol in 

antipsychotic activity?. J Clin Psychopharmacol 1987; 7:394-400. 
1000. Sieb JP: Fluoroquinolone antibiotics block neuromuscular transmission. Neurology 1998; 50(3):804-807. 
1001. Silverstone T, Cookson J, Ball R, et al: The relationship of dopamine receptor blockade to clinical response in 

schizophrenic patients treated with pimozide or haloperidol. J Psychiatr Res 1984; 18:255-268. 
1002. Silvey L, Carpenter JT Jr, Wheeler RH, et al: A randomized comparison of haloperidol plus dexamethasone 

versus prochlorperazine plus dexamethasone in preventing nausea and vomiting in patients receiving 
chemotherapy for breast cancer. J Clin Oncol 1988; 6:1397-1400. 

1003. Simpson GM & Lindenmayer J-P: Extrapyramidal symptoms in patients treated with risperidone. J Clin 
Psychopharm 1997; 17:194-201. 

1004. Simpson MA: Delayed drug-induced dystonias (letter). Br Med J 1973; 4:174. 
1005. Singer HS, Gammon K, & Quaskey S: Haloperidol, fluphenazine, and clonidine in Tourette syndrome: 

Controversies in treatment. Pediatr Neurosci 1986; 12:71-74. 
1006. Singh MM & Kay SR: Therapeutic antagonism between anticholinergic antiparkinsonism agents and neuroleptics 

in schizophrenia. Implications for a neuropharmacological model. Neuropsychobiology 1979; 5:74-86. 
1007. Singh MM & Kay SR: Therapeutic antagonism between anticholinergic antiparkinsonism agents and neuroleptics 

in schizophrenia. Implications for a neuropharmacological model. Neuropsychobiology 1979a; 5:74-86. 
1008. Singh MM & Kay SR: Therapeutic antagonism between anticholinergic antiparkinsonism agents and neuroleptics 

in schizophrenia: implications for a neuropharmacological model. Neuropsychobiology 1979b; 5:74-86. 
1009. Singh MM & Smith JM: Reversal of some therapeutic effects of an antipsychotic agent by an antiparkinsonism 

drug. J Nerv Ment Dis 1973; 157:50. 
1010. Slaughter RL & Edwards DJ: Recent advances: the cytochrome P450 enzymes. Ann Pharmacother 1995; 

29:619-624. 
1011. Snyder SH: Dopamine receptors, neuroleptics and schizophrenia. Am J Psychiatry 1981; 138:460-464. 
1012. Snyder SH: Receptors, neurotransmitters and drug responses. N Engl J Med 1979; 300:465-472. 
1013. Soloff PH, Cornelius J, George A, et al: Efficacy of phenelzine and haloperidol in borderline personality disorder. 

Arch Gen Psychiatry 1993; 50:377-385. 
1014. Soloff PH, George A, Nathan RS, et al: Amitriptyline and haloperidol in unstable and schizotypal borderline 

disorders. Psychopharmacol Bull 1986; 22:177-182. 
1015. Solomon DA & Nasinnyk KK: Compatibility of haloperidol lactate and heparin sodium. Am J Hosp Pharm 1982; 

39:843-844. 
1016. Souadjian JV & Cain JC: Intractable hiccup: etiologic factors in 220 cases. Postgrad Med 1968; 43:72-77. 
1017. Sourgens H, Winterhoff H, Gumbinger HG, et al: Antihormonal effects of plant extracts on hypophyseal hormones 

in the rat. Acta Endocrinol 1980; 234(Suppl):49. 
1018. Sourgens H, Winterhoff H, Gumbinger HG, et al: Antihormonal effects of plant extracts on hypophyseal hormones 

in the rat. Acta Endocrinol 1980a; 234(Suppl):49. 
1019. Sourgens H, Winterhoff H, Gumbinger HG, et al: Antihormonal effects of plant extracts. TSH- and prolactin-

suppressing properties of Lithospermum officinale and other plants. Planta Medica 1982; 45(2):78-86. 
1020. Sourgens H, Winterhoff H, Gumbinger HG, et al: Antihormonal effects of plant extracts. TSH- and prolactin-

suppressing properties of Lithospermum officinale and other plants. Planta Medica 1982a; 45(2):78-86. 
1021. Speller JC, Barnes TRE, Curson DA, et al: One-year, low-dose neuroleptic study of in-patients with chronic 

schizophrenia characterised by persistent negative symptoms. Br J Psychiatry 1997; 71:564-568. 
1022. Spies CD, Otter HE, Huske B, et al: Alcohol withdrawal severity is decreased by symptom-orientated adjusted 

bolus therapy in the ICU. Intensive Care Med 2003; 29(12):2230-2238. 
1023. Spillane PK, Fisher DA, & Currie BJ: Neurological manifestations of kava intoxication. Med J Australia 1997; 167

(3):172-173. 
1024. Spillane PK, Fisher DA, & Currie BJ: Neurological manifestations of kava intoxication. Med J Australia 1997a; 167

(3):172-173. 
1025. Spitzer M, Sajjad R, & Benjamin F: Pattern of development of hyperprolactinemia after initiation of haloperidol 

therapy. Obstet Gynecol 1998; 91:693-695. 
1026. Spring GK: Neurotoxicity with the combined use of lithium and thioridazine. J Clin Psychiatry 1979; 40:135-138.
1027. Sridhar KS & Donnelly E: Combination antiemetics for cisplatin chemotherapy. Cancer 1988; 61:1508-1517. 
1028. Stacher G, Abatzi-Wenzel T-A, Wiesnagrotzki S, et al: Gastric emptying, body weight, and symptoms in primary 

anorexia nervosa: long-term effects of cisapride. Br J Psychiatry 1993; 162:398-402. 
1029. Stalnikowicz R, Fich A, & Troudart T: Amitriptyline for intractable hiccups. N Engl J Med 1986; 315:64-65. 
1030. Stein GS: Lithium in a case of severe anorexia nervosa. Br J Psychiatry 1982; 140:526-528. 
1031. Stein MH: Tardive dyskinesia in a patient taking haloperidol and fluoxetine (letter). Am J Psychiatry 1991; 

148:683. 
1032. Stein MH: Tardive dyskinesia in a patient taking haloperidol and fluoxetine (letter). Am J Psychiatry 1991a; 

148:683. 
1033. Steinhart MJ: The use of haloperidol in geriatric patients with organic mental disorder. Curr Ther Res 1983; 

33:132-143. 
1034. Stevenson RN, Blanshard C, & Patterson DLH: Ventricular fibrillation due to lithium withdrawal - an interaction 

with chlorpromazine?. Postgrad Med J 1989; 65:936-938. 
1035. Stewart RB, Karas B, & Springer PK: Haloperidol excretion in human milk. Am J Psychiatry 1980; 137(7):849-50.
1036. Stramba-Badiale M, Nador F, Porta N, et al: QT interval prolongation and risk of life-threatening arrhythmias 

during toxoplasmosis prophylaxis with spiramycin in neonates. Am Heart J 1997; 133:108-111. 

Page 156 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 156

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 156 of 160



1037. Stroup TS, Lieberman JA, McEvoy JP, et al: Results of phase 3 of the CATIE schizophrenia trial. Schizophr Res 
2008; Epub:1. 

1038. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 03/2003k. 

1039. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 03/2003l. 

1040. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003. 

1041. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003a. 

1042. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003b. 

1043. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003c. 

1044. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003d. 

1045. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003e. 

1046. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003g. 

1047. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003h. 

1048. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003i. 

1049. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003j. 

1050. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003m. 

1051. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003n. 

1052. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003o. 

1053. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2004. 

1054. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2004a. 

1055. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2004b. 

1056. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2004c. 

1057. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2004d. 

1058. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2004e. 

1059. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2004f. 

1060. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 
MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2004g. 

1061. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. London: 
Pharmaceutical Press. Electronic version, MICROMEDEX, Greenwood Village, Colorado, Edition expires 
06/2003f. 

1062. Swett C: Drug-induced dystonia. Am J Psychiatry 1975; 132:532. 
1063. Takeda M, Nishinuma K, Yamashita S, et al: Serum haloperidol levels of schizophrenics receiving treatment for 

tuberculosis. Clin Neuropharmacol 1986; 9:386-397. 
1064. Tariot PN: Treatment of agitation in dementia. J Clin Psychiatry 1999; 60(suppl):11-20. 
1065. Tate JL: Extrapyramidal symptoms in a patient taking haloperidol and fluoxetine (letter). Am J Psychiatry 1989; 

146:399-400. 
1066. Tate JL: Extrapyramidal symptoms in a patient taking haloperidol and fluoxetine (letter). Am J Psychiatry 1989a; 

146:399-400. 
1067. Taverna P, Ghisoni T, & Pogg E: Controlled study of the antipsychotic effect of sulpiride. Psychol Med 1972; 

4:811-818. 
1068. Tedeschi G: Influence of age and disease state on the plasma protein binding of haloperidol (Abstr). Br J Clin 

Pharmacol 1981; 4:430P. 
1069. Tennant FS: Propoxyphene napsylate for heroin addiction. JAMA 1973; 1012, 1973. 
1070. Tennant FS: Propoxyphene napsylate treatment of heroin and methadone dependence: one year's experience. J 

Psychedelic Drugs 1974; 6:201. 
1071. Thomas CJ: Brain damage with lithium/haloperidol (letter). Br J Psychiatry 1979; 134:552. 
1072. Thomas H Jr, Schwartz E, & Petrilli R: Droperidol versus haloperidol for chemical restraint of agitated and 

Page 157 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 157

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 157 of 160



combative patients. Ann Emerg Med 1992; 21:407-413. 
1073. Thornton WE: Dementia induced by methyldopa with haloperidol. N Engl J Med 1976; 294:1222. 
1074. Thornton WE: Dementia induced by methyldopa with haloperidol. N Engl J Med 1976a; 294:1222. 
1075. Thornton WE: Dementia induced by methyldopa with haloperidol. N Engl J Med 1976b; 294:1222. 
1076. Tollefson GD, Beasley CM Jr, Tran PV, et al: Olanzapine versus haloperidol in the treatment of schizophrenia 

and schizoaffective and schizophreniform disorders: results of an international collaborative trial. Am J Psychiatry 
1997; 154:457-465. 

1077. Tollefson GD, Sanger TM, Lu Y, et al: Depressive signs and symptoms in schizophrenia. Arch Gen Psych 1998; 
55:250-258. 

1078. Tornatore FL, Lee D, & Sramek JJ: Psychotic exacerbation with haloperidol. Drug Intell Clin Pharm 1981; 15:209
213. 

1079. Tornetta FJ: Double-blind evaluation of haloperidol for antiemetic activity. Anesth Analg 1972; 51:964-967. 
1080. Town IG: Haloperidol: neuroleptic malignant syndrome. N Z Med J 1982; 95:199. 
1081. Tran PV, Dellva MA, Tollefson GD, et al: Extrapyramidal symptoms and tolerability of olanzapine versus 

haloperidol in the acute treatment of schizophrenia. J Clin Psychiatry 1997; 58:205-211. 
1082. Trissel LA & Bready BB: Turbidimetric assessment of the compatibility of taxol with selected other drugs during 

simulated Y-site injection. Am J Hosp Pharm 1992; 49:1716-1719. 
1083. Trissel LA & Martinez JF: Compatibility of allopurinol sodium with selected drugs during simulated Y-site 

administration. Am J Hosp Pharm 1994a; 51:1792-1799. 
1084. Trissel LA & Martinez JF: Compatibility of amifostine with selected drugs during simulated Y-site administration. 

Am J Health Syst Pharm 1995a; 52:2208-2212. 
1085. Trissel LA & Martinez JF: Compatibility of aztreonam with selected drugs during simulated Y-site administration. 

Am J Health Syst Pharm 1995; 52:1086-1090. 
1086. Trissel LA & Martinez JF: Compatibility of filgrastim with selected drugs during simulated Y-site administration. 

Am J Hosp Pharm 1994; 51:1907-1913. 
1087. Trissel LA & Martinez JF: Compatibility of piperacillin sodium plus tazobactam with selected drugs during 

simulated Y-site injection. Am J Hosp Pharm 1994b; 51:672-678. 
1088. Trissel LA & Martinez JF: Visual, turbidimetric, and particle-content assessment of compatibility of vinorelbine 

tartrate with selected drugs during simulated Y-site injection. Am J Hosp Pharm 1994c; 51:495-499. 
1089. Trissel LA, Bready BB, Kwan JW, et al: Visual compatibility of sargramostim with selected antineoplastic agents, 

anti-infectives, or other drugs during simulated Y-site injection. Am J Hosp Pharm 1992; 49:402-406. 
1090. Trissel LA, Chandler SW, & Folstad JT: Visual compatibility of amsacrine with selected drugs during simulated Y

site injection. Am J Hosp Pharm 1990; 47:2525-2528. 
1091. Trissel LA, Gilbert DL, & Martinez JF: Compatibility of propofol injectable emulsion with selected drugs during 

simulated Y-site administration. Am J Health-Syst Pharm 1997; 54:1287-1292. 
1092. Trissel LA, Gilbert DL, Martinez JF, et al: Compatibility of parenteral nutrition solutions with selected drugs during 

simulated Y-site administration. Am J Health-Syst Pharm 1997a; 54:1295-1300. 
1093. Trissel LA, Parks NPT, & Santiago NM: Visual compatibility of fludarabine phosphate with antineoplastic drugs, 

anti-infectives, and other selected drugs during simulated Y-site injection. Am J Hosp Pharm 1991a; 48:2186-
2189. 

1094. Trissel LA, Saenz CA, Ogundele OB, et al: Compatibility of fenoldopam mesylate with other drugs during 
simulated Y-site administration. Am J Health-Syst Pharm 2003; 60:80-85. 

1095. Trissel LA, Tramonte SM, & Grilley BJ: Visual compatibility of ondansetron hydrochloride with selected drugs 
during simulated Y-site injection. Am J Hosp Pharm 1991b; 48:988-992. 

1096. Trissel LA: Handbook on Injectable Drugs, 6th. American Society of Hospital Pharmacists, Bethesda, MD, 1990.
1097. Troung DD, Bressman S, Shale H, et al: Clonazepam, haloperidol, and clonidine in tic disorders. South Med J 

1988; 81:1103-1105. 
1098. Troung DD, Bressman S, Shale H, et al: Clonazepam, haloperidol, and clonidine in tic disorders. South Med J 

1988a; 81:1103-1105. 
1099. Tuason VB: A comparison of parenteral loxapine and haloperidol in hostile and aggressive acutely schizophrenic 

patients. J Clin Psychiatry 1986; 47:126-129. 
1100. Tzianetas I, Habal F, & Keystone JS: Short report: severe hiccups secondary to doxycycline-induced esophagitis 

during treatment of malaria. Am J Trop Med Hyg 1996; 54(2):203-204. 
1101. U.S. Food and Drug Administration: Conventional Antipsychotics - Healthcare Professional Sheet text version. 

U.S. Food and Drug Administration. Rockville, MD. 2009. Available from URL: 
http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm124830.htm.
As accessed 2009-06-23. 

1102. US Food and Drug Administration: Information for Healthcare Professionals Haloperidol (marketed as Haldol, 
Haldol Decanoate and Haldol Lactate). US Food and Drug Administration. Rockville, MD. 2007. Available from 
URL: http://www.fda.gov/cder/drug/InfoSheets/HCP/haloperidol.htm. 

1103. Uematsu T, Sato R, Suzuki K, et al: Human scalp hair as evidence of individual dosage history of haloperidol: 
method and retrospective study. Eur J Clin Pharmacol 1989; 37:239-244. 

1104. Uematsu T, Yamada K, Matsuno H, et al: The measurement of haloperidol and reduced haloperidol in neonatal 
hair as an index of placental transfer of maternal halopridol. Ther Drug Monit 1991; 13:183-187. 

1105. Ueno S, Takahashi M, Kajiyama K, et al: Parkinson's disease and myasthenia gravis: adverse effect of 
trihexyphenidyl on neuromuscular transmission. Neurology 1987; 37:823-833. 

1106. Ulrich S, Wurthmann C, Brosz M, et al: The relationship between serum concentration and therapeutic effect of 
haloperidol in patients with acute schizophrenia. Clin Pharmacokinet 1998; 34(3):227-263. 

Page 158 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 158

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 158 of 160



1107. Umeki S: Intravenous etoposide therapy and intractable hiccups. Chest 1991; 100(3):887. 
1108. Van Putten T, Marder SR, & Mintz J: A controlled dose comparison of haloperidol in newly admitted 

schizophrenic patients. Arch Gen Psychiatry 1990; 47:754-758. 
1109. Van Putten T, May PRA, & Marder SR: Akathisia with haloperidol and thiothixene. Arch Gen Psychiatry 1984b; 

41:1036-1039. 
1110. Van Putten T, May PRA, & Marder SR: Akathisia with haloperidol and thiothixene. Psychopharmacol Bull 1984a; 

20:114-117. 
1111. Verma SD, Davidoff DA, & Kambhampati KK: Management of the agitated elderly patient in the nursing home: 

the role of the atypical antipsychotics. J Clin Psychiatry 1998; 59(suppl 19):50-55. 
1112. Vigersky RA & Loriaux DL: The effect of cyproheptadine in anorexia nervosa: A double blind trial. In: Vigersky RA 

(Ed). Anorexia Nervosa, Raven Press, New York, NY; pp 349-356, 1977. 
1113. Vincent FM, Zimmerman JE, & Van Haren J: Neuroleptic malignant syndrome complicating closed head injury. 

Neurosurgery 1986; 18:190-193. 
1114. Volavka J, Coooper TB, Czobor P, et al: High-dose treatment with haloperidol: the effect of dose reduction. J Clin 

Psychopharmacol 2000; 20(2):252-256. 
1115. Walinder J & Carlsson A: Potentiation of neuroleptics by catecholamine inhibitors. Br Med J 1973; 1:551-552. 
1116. Wang PS, Schneeweiss S, Avorn J, et al: Risk of death in elderly users of conventional vs. atypical antipsychotic 

medications. N Engl J Med 2005; 353:2335-2341. 
1117. Washton AM, Resnick RB, & Rawson RA: Clonidine for outpatient opiate detoxification (letter). Lancet 1980; 

1:1078-1079. 
1118. Wassmann S, Nickenig G, & Bohm M: Long QT syndrome and torsade de pointes in a patient receiving 

fluconazole. Ann Intern Med 1999; 131:797. 
1119. Weegink CJ, Chamuleau RAFM, Reesink HW, et al: Development of myasthenia gravis during treatment of 

chronic hepatitis C with interferon-alpha and ribavirin. J Gastroenterol 2001; 36:723-724. 
1120. Westlake RJ & Rastegar A: Hyperpyrexia from drug combinations. JAMA 1973; 225:1250. 
1121. Whalley LJ, Blain PG, & Prime JK: Haloperidol secreted in breast milk. Br Med J 1981; 282(6278):1746-1747. 
1122. White JA & Schnaultz NL: Successful treatment of anorexia nervosa with imipramine. Dis Nerv Syst 1977; 

38:567-568. 
1123. White K, Busk J, Eaton E, et al: Dysphoric response to neuroleptics as a predictor of treatment outcome with 

schizophrenics. Int Pharmacopsychiatry 1981; 16:34-38. 
1124. Williamson BW & MacIntyre IM: Management of intractable hiccup. Br Med J 1977; 2(6085):501-3. 
1125. Wilt JL, Minnema AM, Johnson RF, et al: Torsade de pointes associated with the use of intravenous haloperidol. 

Ann Intern Med 1993; 119:391-394. 
1126. Wilt JL, Minnema AM, Johnson RF, et al: Torsade de pointes associated with the use of intravenous haloperidol. 

Ann Intern Med 1993a; 119:391-394. 
1127. Wilt JL, Minnema AM, Johnson RF, et al: Torsade de pointes associated with the use of intravenous haloperidol. 

Ann Intern Med 1993b; 119:391-394. 
1128. Wilt JL, Minnema AM, Johnson RF, et al: Torsade de pointes associated with the use of intravenous haloperidol. 

Ann Intern Med 1993c; 119:391-394. 
1129. Wilt JL, Minnema AM, Johnson RF, et al: Torsade de pointes associated with the use of intravenous haloperidol. 

Ann Intern Med 1993d; 119:391-394. 
1130. Wilt JL, Minnema AM, Johnson RF, et al: Torsade de pointes associated with the use of intravenous haloperidol. 

Ann Intern Med 1993e; 119:391-394. 
1131. Wilt JL, Minnema AM, Johnson RF, et al: Torsade de pointes associated with the use of intravenous haloperidol. 

Ann Intern Med 1993f; 119:391-394. 
1132. Wilt JL, Minnema AM, Johnson RF, et al: Torsade de pointes associated with the use of intravenous haloperidol. 

Ann Intern Med 1993g; 119:391-394. 
1133. Wilt JL, Minnema AM, Johnson RF, et al: Torsade de pointes associated with the use of intravenous haloperidol. 

Ann Intern Med 1993h; 119:391-394. 
1134. Wilt JL, Minnema AM, Johnson RF, et al: Torsade de pointes associated with the use of intravenous haloperidol. 

Ann Intern Med 1993i; 119:391-394. 
1135. Wilt JL, Minnema AM, Johnson RF, et al: Torsade de pointes associated with the use of intravenous haloperidol. 

Ann Intern Med 1993j; 119:391-394. 
1136. Winter M, Lehmann E, & Scholz OB: Effects of high and low dosage of haloperidol on the brain in relation to 

schizophrenic thought disorder. Neuropsychobiology 1984; 12:115-121. 
1137. Wistedt B, Koskinen T, Thelander S, et al: Zuclopenthixol decanoate and haloperidol decanoate in chronic 

schizophrenia: a double-blind multicentre study. Acta Psychiatr Scand 1991; 84:14-16. 
1138. Wittbrodt ET: Drugs and myasthenia gravis. Arch Intern Med 1997; 157:399-407. 
1139. Wolfersdorf M, Koenig F, & Straub R: Pharmacotherapy of delusional depression: experience with combinations 

of antidepressants with the neuroleptics zotepine and haloperidol. Pharmacopsychiatry 1994; 29:189-193. 
1140. Wood AJJ: Control of chemotherapy-induced emesis. N Engl J Med 1993; 329:1790-1796. 
1141. Wyant M, Diamond BI, O'Neal E, et al: The use of midazolam in acutely agitated psychiatric patients. 

Psychopharmacol Bull 1990; 26:126-129. 
1142. Wyant M, Diamond BI, O'Neal E, et al: The use of midazolam in acutely agitated psychiatric patients. 

Psychopharmacol Bull 1990a; 26:126-129. 
1143. Yamagami S: A crossover study of clocapramine and haloperidol in chronic schizophrenia. J Int Med Res 1985; 

13:301-310. 
1144. Yamazumi S & Muira S: Haloperidol concentrations in saliva and serum: determination by the radioimmunoassay 

Page 159 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 159

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 159 of 160



method. Int Pharmacopsychiatry 1981; 16:174-183. 
1145. Yamreudeewong W, DeBisschop M, Martin LG, et al: Potentially significant drug interactions of class III 

antiarrhythmic drugs. Drug Safety 2003; 26(6):421-438. 
1146. Yamreudeewong W, DeBisschop M, Martin LG, et al: Potentially significant drug interactions of class III 

antiarrhythmic drugs. Drug Safety 2003a; 26(6):421-438. 
1147. Yoshida K, Smith B, Craggs M, et al: Neuroleptic drugs in breast-milk: a study of pharmacokinetics and of 

possible adverse effects in breast-fed infants. Psychol Med 1998; 28:81-91. 
1148. Yoshikawa H, Watanabe T, Abe T, et al: Haloperidol-induced rhabdomyolysis without neuroleptic malignant 

syndrome in a handicapped child. Brain Dev 2000; 22:256-258. 
1149. Yosselson S & Kaplan A: Neurotoxic reaction of haloperidol in a thyrotoxic patient. N Engl J Med 1975; 293:201.
1150. Young D, Midha KK, Fossler MJ, et al: Effect of quinidine on the interconversion kinetics between haloperidol and 

reduced haloperidol in humans: implications for the involvement of cytochrome P450IID6. Eur J Clin Pharmacol 
1993; 44:433-438. 

1151. Young JB, Vandermolen LA, & Pratt CM: Torsade de pointes: an unusual mainfestation of chloral hydrate 
poisoning. Am Heart J 1986; 112:181-184. 

1152. Young LY & Koda-Kimble MA (Eds): Applied Therapeutics The Clinical Use of Drugs, 4th. Applied Therapeutics, 
Inc, Vancouver, WA, 1988. 

1153. Zall H, Therman PG, & Myers JM: Lithium carbonate: a clinical study. Am J Psychiatry 1968; 125:549-555. 
1154. Zhang XY, Zhou DF, Cao LY, et al: Risperidone verus haloperidol in the treatment of acute exacerbations of 

chronic inpatients with schizophrenia: a randomized double-blind study. Int Clin Psychopharmacol 2001; 16
(6):325-330. 

1155. de Oliveira IR, Miranda-Scippa AMA, de Sena EP, et al: Risperidone versus haloperidol in the treatment of 
schizophrenia: a meta-analysis comparing their efficacy and safety. J Clin Pharm Ther 1996; 21:349-358. 

1156. de Oliveira IR, de Sena EP, Pereira ELA, et al: Haloperidol blood levels and clinical outcome: a meta-analysis of 
studies relevant to testing the therapeutic window hypothesis. J Clin Pharm Ther 1996a; 21:229-236. 

1157. den Boer JA & Westenberg HGM: Atypical neuroleptics in acute schizophrenia: a double-blind comparative study 
of remoxipride and haloperidol. Psychopharmacol Bull 1990; 26:99-107. 

1158. den Boer JA, Ravelli DP, Huisman J, et al: A double-blind comparative study of remoxipride and haloperidol in 
acute schizophrenia. Acta Psychiatr Scand 1990; 82(suppl 358):108-110. 

1159. van Sweden B: Neuroleptic neurotoxicity; electro-clinical aspects. Acta Neurol Scand 1984; 69:137-146. 

 

© 1974- 2009 Thomson Reuters. All rights reserved.  

Last Modified: June 23, 2009

Page 160 of 160MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.13, page 160

Case 3:09-cv-00080-TMB     Document 78-24      Filed 03/24/2010     Page 160 of 160



 
 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antipsychotic 
Benzisoxazole 

2)  Dosing Information 
a)  Adult 

1)  Schizophrenia 
a)  extended-release tablets, initial 6 mg/day ORALLY; may increase by 3 mg/day increments at intervals of m
maximum of 12 mg/day (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 

3)  Contraindications 
a)  hypersensitivity to paliperidone, risperidone, or to any product component (Prod Info INVEGA(R) extended-release 

4)  Serious Adverse Effects 
a)  Death 
b)  Ischemia 
c)  Tachyarrhythmia 

5)  Clinical Applications 
a)  FDA Approved Indications 

1)  Schizophrenia 
 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product Ind
B)  Synonyms 

Paliperidone 
C)  Physicochemical Properties 

1)  Molecular Weight 
a)  426.49 (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 

2)  Solubility 
a)  Paliperidone is practically insoluble in water, 0.1N sodium hydroxide solution, and hexane; slightly soluble
dimethylformamide; and sparingly soluble in 0.1N hydrochloric acid and methylene chloride (Prod Info INVEG
release oral tablets, 2006). 

 
 1.2   Storage and Stability 

A)  Preparation 
1)  Oral route 

a)  ADMINISTRATION 
1)  Paliperidone may be taken without regard to meals (Prod Info INVEGA(TM) extended-release oral tab
2)  Extended-release tablets must be swallowed whole with liquid, do not chew, divide, or crush (Prod Inf
extended-release oral tablets, 2006) 

B)  Oral route 
1)  Tablet, Extended Release 

a)  Store paliperidone extended-release tablets at 25 degrees Celsius (77 degrees Fahrenheit), with excursio
30 degrees Celsius (59 to 86 degrees Fahrenheit). Protect from moisture (Prod Info INVEGA(TM) extended-r
2006). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

    
DRUGDEX® Evaluations 
 
PALIPERIDONE 
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1.3.1   Normal Dosage 

 
1.3.1.A   Oral route 

 
1.3.1.A.1   Schizophrenia 

a)  The recommended dose of extended-release oral tablets is 6 milligrams/day (mg/day) with increases 
intervals of at least 5 days, to a maximum of 12 mg/day. In some patients, a lower starting dose of 3 mg/
Dose increases above 6 mg/day should only be made after clinical reassessment (Prod Info INVEGA(TM
oral tablets, 2006). 

 
1.3.2   Dosage in Renal Failure 

A)  In mild renal impairment (creatinine clearance 50 to less than 80 milliliters/minute (mL/minute)), the maximum 
6 mg once daily. In moderate to severe renal impairment (creatinine clearance 10 to less than 50 mL/minute), the 
recommended dose is 3 mg once daily (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 

 
 2.0   Pharmacokinetics 

Drug Concentration Levels 

ADME 

 
 2.2   Drug Concentration Levels 

A)  Peak Concentration 
1)  8.85 ng/mL (single-dose, oral solution) (Vermeir et al, 2008) 

a)  The mean Cmax (standard deviation) was 8.85 ng/mL (+/- 1.31 ng/mL) after a single, 1-mg dose of palipe
administered to healthy, caucasian, male volunteers in the fasted state, in an open-label pharmacokinetic stu
were 40 to 63 years of age (mean, 51.2 years) and weighed 68.7 kg to 78.6 kg (mean, 73.38 kg) with a mean
25.5 kg/m(2) (range, 24 to 28 kg/m(2)). There was no difference in the Cmax between the 2 poor and 3 exten
metabolizers. Nor was there a difference in Cmax and the genotypic expression of UGT1A1 and UGT1A6 me
(Vermeir et al, 2008). 

B)  Time to Peak Concentration 
1)  24 hours (extended-release tablets) (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 

a)  After a single dose of paliperidone, plasma concentration reaches its peak in approximately 24 hours (Pro
extended-release oral tablets, 2006). 
b)  The median Tmax was 1.5 hr (range, 1 to 1.5 hr) after a single, 1-mg dose of paliperidone solution admini
caucasian, male volunteers in the fasted state, in an open-label pharmacokinetic study (n=5). The males were
age (mean, 51.2 years) and weighed 68.7 kg to 78.6 kg (mean, 73.38 kg) with a mean body mass index of 25
to 28 kg/m(2) (Vermeir et al, 2008). 

C)  Steady State 
1)  4 to 5 days (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 

a)  Paliperidone reaches steady-state concentration within 4 to 5 days after initiation of therapy. The steady-s
ratio for a 9-mg dose was 1.7 (range, 1.2 to 3.1) (Prod Info INVEGA(TM) extended-release oral tablets, 2006)

D)  Area Under the Curve 
1)  187 ng x hr/mL (Vermeir et al, 2008) 

a)  The mean AUC (0 to infinity) was 187 ng x hr/mL (standard deviation of +/- 29.3 ng x hr/mL) after a single
paliperidone solution administered to healthy, caucasian, male volunteers in the fasted state, in an open-labe
study (n=5). The males were 40 to 63 years of age (mean, 51.2 years) and weighed 68.7 kg to 78.6 kg (mean
mean body mass index of 25.5 kg/m(2) (range, 24 to 28 kg/m(2)). There was no difference in the AUC (0 to in
24 hr) between the 2 poor and 3 extensive CYP2D6 metabolizers. Nor was there a difference in AUC and the
of UGT1A1 and UGT1A6 metabolizing enzymes (Vermeir et al, 2008). 
b)  The area under the curve concentration (AUC) of paliperidone was not reported in patients with normal re
the average AUC was increased among patients with renal impairment due to reduced clearance. Following a
milligram dose of paliperidone extended-release, there was a 1.5-fold increase in drug exposure among patie
impairment (creatinine clearance (CrCl) 50 to less than 80 milliliters/minute (mL/min)); a 2.6-fold increase am
moderate renal impairment (CrCl 30 to less than 50 mL/min); and a 4.8-fold increase among those with sever
(CrCl 10 to less than 30 mL./min) (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 

 
 2.3   ADME 

Absorption 

Distribution 
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Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  28% (extended-release tablet) (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 

a)  The absolute oral bioavailability of paliperidone extended-release tablet is 28% (Prod Info INVEGA(TM
oral tablets, 2006). 

B)  Effects of Food 
1)  Increase peak concentration (Cmax) by 60% and mean area under the curve (AUC) by 54% (Prod Info IN
release oral tablets, 2006) 

a)  After administration of paliperidone extended-release 12 milligrams to healthy ambulatory individuals,
calorie meal increased mean peak concentration (Cmax) and mean area under the curve concentration (
by 60% and 54%, respectively, compared with administration under fasting states (Prod Info INVEGA(TM
oral tablets, 2006). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  74% (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 
1)  The plasma protein binding of paliperidone is 74% (Prod Info INVEGA(TM) extended-release ora

B)  Distribution Kinetics 
1)  Volume of Distribution 

a)  487 L (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 
1)  Paliperidone has a volume of distribution (Vd) of 487 liters (L) (Prod Info INVEGA(TM) extended-
2006). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Liver: limited (Vermeir et al, 2008; Prod Info INVEGA(TM) extended-release oral tablets, 2006) 

a)  While in vitro data indicated that paliperidone was metabolized by cytochrome P450 2D6 (CYP2D6) a
isozymes, these isozymes played a limited role in the overall elimination of paliperidone based on in vivo
was found between extensive and poor metabolizers of CYP2D6 substrates in the clearance or exposure
Info INVEGA(TM) extended-release oral tablets, 2006). 
b)  There were 4 primary metabolic pathways identified in vivo, each accounting for no more than 10% o
dealkylation, hydroxylation, dehydrogenation, and benzisoxazole scission (Vermeir et al, 2008). 
c)  Metabolism was limited after a single, 1-mg dose of paliperidone solution administered to healthy, cau
volunteers in the fasted state, in an open-label pharmacokinetic study (n=5). On average the 4 identified 
accounted for approximately 3% to 5% of the dose. The males were 40 to 63 years of age (mean, 51.2 y
68.7 kg to 78.6 kg (mean, 73.38 kg) with a mean body mass index of 25.5 kg/m(2) (range, 24 to 28 kg/m
2008). 

B)  Metabolites 
1)  M1 (Vermeir et al, 2008) 

a)  The pathway for paliperidone to M1 formation was oxidative N-dealkylation, after a single, 1-mg dose 
solution administered to healthy, caucasian, male volunteers in the fasted state, in an open-label pharma
The males were 40 to 63 years of age (mean, 51.2 years) and weighed 68.7 kg to 78.6 kg (mean, 73.38 
mass index of 25.5 kg/m(2) (range, 24 to 28 kg/m(2)). A mean of 4.55% (standard deviation, +/-1.42%) o
excreted in the urine as M1 metabolite (Vermeir et al, 2008). 

2)  M9 (Vermeir et al, 2008) 
a)  The pathway for paliperidone to M9 formation was monohydroxylation, after a single, 1-mg dose of pa
administered to healthy, caucasian, male volunteers in the fasted state, in an open-label pharmacokinetic
males were 40 to 63 years of age (mean, 51.2 years) and weighed 68.7 kg to 78.6 kg (mean, 73.38 kg) w
mass index of 25.5 kg/m(2) (range, 24 to 28 kg/m(2)). A mean of 3.75% (standard deviation, +/-1.42%) o
excreted in the urine as M1 metabolite. The detection of M9 was in the urine of extensive metabolizers b
metabolizers (Vermeir et al, 2008). 

3)  M10 (Vermeir et al, 2008) 
a)  The pathway for paliperidone to M10 formation was benzisoxazole scission and hydroxylation, after a
paliperidone solution administered to healthy, caucasian, male volunteers in the fasted state, in an open-
study (n=5). The males were 40 to 63 years of age (mean, 51.2 years) and weighed 68.7 kg to 78.6 kg (m
mean body mass index of 25.5 kg/m(2) (range, 24 to 28 kg/m(2)). M10 was excreted in the feces (Verme

4)  M11 (Vermeir et al, 2008) 
a)  The pathway for paliperidone to M11 formation was benzisoxazole scission, after a single, 1-mg dose
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solution administered to healthy, caucasian, male volunteers in the fasted state, in an open-label pharma
The males were 40 to 63 years of age (mean, 51.2 years) and weighed 68.7 kg to 78.6 kg (mean, 73.38 
mass index of 25.5 kg/m(2) (range, 24 to 28 kg/m(2)). M11 was excreted in the feces (Vermeir et al, 2008

5)  M12 (Vermeir et al, 2008) 
a)  The pathways for paliperidone to M12 formation was alcohol dehydrogenation and also nonenzymatic
mg dose of paliperidone solution administered to healthy, caucasian, male volunteers in the fasted state,
pharmacokinetic study (n=5). The males were 40 to 63 years of age (mean, 51.2 years) and weighed 68
(mean, 73.38 kg) with a mean body mass index of 25.5 kg/m(2) (range, 24 to 28 kg/m(2)). A mean of 2.7
deviation, +/-1.66%) of the dose was excreted in the urine as M12 metabolite (Vermeir et al, 2008). 

6)  M16 (Vermeir et al, 2008) 
a)  The pathway for paliperidone to M16 formation was glucuronidation, after a single, 1-mg dose of palip
administered to healthy, caucasian, male volunteers in the fasted state, in an open-label pharmacokinetic
males were 40 to 63 years of age (mean, 51.2 years) and weighed 68.7 kg to 78.6 kg (mean, 73.38 kg) w
mass index of 25.5 kg/m(2) (range, 24 to 28 kg/m(2)). A mean of 4.06% (standard deviation, +/-1.03%) o
excreted in the urine as M16 metabolite (Vermeir et al, 2008). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Clearance (rate) 

a)  53.1 +/- 9.47 mL/min (Vermeir et al, 2008) 
1)  The mean renal clearance was 53.1 +/- 9.47 mL/min after a single, 1-mg dose of paliperidone so
healthy, caucasian, male volunteers in the fasted state, in an open-label pharmacokinetic study (n=5
to 63 years of age (mean, 51.2 years) and weighed 68.7 kg to 78.6 kg (mean, 73.38 kg) with a mean
25.5 kg/m(2) (range, 24 to 28 kg/m(2)). The mean clearances (standard deviation) were as follow: cr
113 +/- 10.3 mL/min, glomerular filtration rate, 25.9 +/- 2.36 mL/min; and active renal clearance, 27.2
(Vermeir et al, 2008). 

2)  Renal Excretion (%) 
a)  59% (range, 51% to 67%) unchanged (Vermeir et al, 2008; Prod Info INVEGA(TM) extended-release 

1)  One week following administration of a single oral dose of immediate-release radioactive-paliperi
in 5 healthy volunteers, 59% (range, 51% to 67%) of the dose was excreted into the urine unchange
26% to 41%) was recovered as metabolites, 6% to 12% of the dose was not recovered (Prod Info IN
release oral tablets, 2006). 
2)  The mean total dose excreted in the urine was 59.4% (standard deviation +/- 7.12%) after a sing
paliperidone solution administered to healthy, caucasian, male volunteers in the fasted state, in an o
pharmacokinetic study (n=5). About half of the renal excretion occurred by active secretion. The M1
metabolites were detected in the urine. The males were 40 to 63 years of age (mean, 51.2 years) an
78.6 kg (mean, 73.38 kg) with a mean body mass index of 25.5 kg/m(2) (range, 24 to 28 kg/m(2)) (V

B)  Feces 
1)  Not detected (Vermeir et al, 2008) 

a)  No unchanged drug was recovered in the feces. Fecal excretion did not differ between poor and exte
metabolizers. The M10 and M11 metabolites were detected in the feces (Vermeir et al, 2008). 

C)  Total Body Clearance 
1)  Not reported (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 

a)  Clearance of paliperidone was not reported in patients with normal renal function. However, total clea
was reduced with decreasing estimated creatinine clearance (CrCl). Following administration of a 3-millig
paliperidone extended release, there was a 32% reduction in patients with mild renal impairment (CrCl 5
milliliters/minute (mL/min)); a 64% reduction in patients with moderate renal impairment (CrCl 30 to less 
a 71% reduction in patients with severe renal impairment (CrCl 10 to less than 30 mL./min) (Prod Info IN
release oral tablets, 2006). 
b)  The mean total plasma clearance was 91 +/- 15 mL/min after a single, 1-mg dose of paliperidone solu
healthy, caucasian, male volunteers in the fasted state, in an open-label pharmacokinetic study (n=5). Th
63 years of age (mean, 51.2 years) and weighed 68.7 kg to 78.6 kg (mean, 73.38 kg) with a mean body 
kg/m(2) (range, 24 to 28 kg/m(2)) (Vermeir et al, 2008). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  approximately 23 hours (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 

a)  The terminal elimination half-life of paliperidone is approximately 23 hours (Prod Info INVEGA(TM) ex
tablets, 2006). 

2)  renal impairment, 24 hours to 51 hours 
a)  The mean terminal elimination half-lives of paliperidone following administration of a 3-milligram dose
extended-release were increased to 24 hours, 40 hours, and 51 hours among individuals with mild (creat
50 to less than 80 milliliters/minute (mL/min)), moderate renal impairment (CrCl 30 to less than 50 mL/mi
10 to less than 30 mL./min) renal impairment, respectively. The elimination half-life was 23 hours among 
renal function (CrCl at or above 80 mL/min) (Prod Info INVEGA(TM) extended-release oral tablets, 2006)

 
 3.0   Cautions 
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Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Oral (Tablet, Extended Release) 

a)  Increased Mortality in Elderly Patients with Dementia-Related Psychosis: Elderly patients with dementia-relate
with antipsychotic drugs are at an increased risk of death. Analyses of 17 placebo-controlled trials (modal duration
in patients taking atypical antipsychotic drugs, revealed a risk of death in drug-treated patients of between 1.6 to 1
death in placebo-treated patients. Over the course of a typical 10-week controlled trial, the rate of death in drug-tre
about 4.5%, compared to a rate of about 2.6% in the placebo group. Although the causes of death were varied, m
appeared to be either cardiovascular (eg, heart failure, sudden death) or infectious (eg, pneumonia) in nature. Ob
suggest that, similar to atypical antipsychotic drugs, treatment with conventional antipsychotic drugs may increase
to which the findings of increased mortality in observational studies may be attributed to the antipsychotic drug as 
characteristic(s) of the patients is not clear. Paliperidone is not approved for the treatment of patients with dement
(Prod Info INVEGA(R) extended-release oral tablets, 2008). 

 
 3.1   Contraindications 

A)  hypersensitivity to paliperidone, risperidone, or to any product component (Prod Info INVEGA(R) extended-release
 
 3.2   Precautions 

A)  elderly patients with dementia-related psychosis (unapproved use); increased risk of death; most deaths were attri
cardiovascular events (eg, heart failure or sudden death) or infections (eg, pneumonia) (Prod Info INVEGA(R) extende
2008) 
B)  bradycardia; increased risk of torsade de pointes and/or sudden death (Prod Info INVEGA(R) extended-release ora
C)  cardiac arrhythmias; use should be avoided due to risk of prolonged QT interval (Prod Info INVEGA(R) extended-re
2008) 
D)  cardiovascular or cerebrovascular disease or conditions that predispose patients to hypotension (eg, dehydration, 
antihypertensive medications); increased risk of orthostatic hypotension and syncope (Prod Info INVEGA(R) extended
2008) 
E)  concomitant use of other drugs known to prolong the QTc interval, such as Class IA (eg, quinidine, procainamide) o
amiodarone, sotalol) antiarrhythmics, antibiotics (eg, gatifloxacin, moxifloxacin), and antipsychotics (eg, chlorpromazin
should be avoided (Prod Info INVEGA(R) extended-release oral tablets, 2008) 
F)  conditions that may contribute to elevated body temperature (eg, strenuous exercise, extreme heat exposure, dehy
anticholinergic use); may disrupt body temperature regulation (Prod Info INVEGA(R) extended-release oral tablets, 20
G)  congenital long QT syndrome; increased risk of torsade de pointes and/or sudden death (Prod Info INVEGA(R) ext
tablets, 2008) 
H)  diabetes mellitus or risk factors for diabetes mellitus; increased risk of severe hyperglycemia; monitor blood glucos
(R) extended-release oral tablets, 2008) 
I)  elderly patients, especially elderly women are at increased risk of tardive dyskinesia (Prod Info INVEGA(R) extende
2008) 
J)  esophageal dysmotility and aspiration may occur; use cautiously in patients at risk for aspiration pneumonia (Prod 
extended-release oral tablets, 2008) 
K)  gastrointestinal narrowing, severe (eg, esophageal motility disorders, small bowel inflammatory disease, short gut 
adhesions or decreased transit time, peritonitis, cystic fibrosis, chronic intestinal pseudoobstruction, or Meckel's diverti
swallow a tablet whole; ingestion of drugs in nondeformable controlled-release formulations may cause obstructive sym
INVEGA(R) extended-release oral tablets, 2008) 
L)  hyperglycemia (some cases extreme and associated with ketoacidosis, hyperosmolar coma, or death) is a risk (Pro
extended-release oral tablets, 2008) 
M)  hypokalemia or hypomagnesemia; increased risk of torsade de pointes and/or sudden death (Prod Info INVEGA(R
oral tablets, 2008) 
N)  increased duration of therapy and/or higher cumulative doses; increased risk of tardive dyskinesia (Prod Info INVE
release oral tablets, 2008) 
O)  neuroleptic malignant syndrome, potentially fatal, has been reported in association with antipsychotic drugs; immed
drug (Prod Info INVEGA(R) extended-release oral tablets, 2008) 
P)  Parkinson's disease or dementia with Lewy bodies; increased sensitivity to antipsychotic medications (Prod Info IN
release oral tablets, 2008) 
Q)  seizure disorder, history, or conditions that lower the seizure threshold (Prod Info INVEGA(R) extended-release ora
R)  suicide risk (Prod Info INVEGA(R) extended-release oral tablets, 2008) 
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S)  tardive dyskinesia, potentially irreversible, may occur (Prod Info INVEGA(R) extended-release oral tablets, 2008) 
 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Immunologic Effects 

Neurologic Effects 

Other 

 
3.3.1   Cardiovascular Effects 

Bradyarrhythmia 

Hypotension 

Ischemia 

Orthostatic hypotension 

Prolonged QT interval 

Tachyarrhythmia 

Tachycardia 

 
3.3.1.A   Bradyarrhythmia 

1)  During the pre-marketing phase, bradycardia was reported infrequently (1 in 100 to 1 in 1000) in patients t
paliperidone doses ranging from 3 mg to 12 mg orally once daily (n=2,720); however, causal relationship to p
been determined (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 

 
3.3.1.B   Hypotension 

1)  Incidence: 5% geriatric (Tzimos et al, 2008) 
2)  Geriatric 

a)  During the double-blind phase of a safety trial in 114 geriatric patients, the incidence of hypotension w
patients receiving paliperidone extended-release (ER), compared with 0% (0/38) in patients receiving pla
prospective, 6-week, double-blind, randomized, placebo-controlled, optional 24-week open-label extensio
the open-label phase, the incidence of hypotension was 0% (0/30) of patients switched to paliperidone E
was 2% (1/58) in patients continuing with paliperidone ER treatment from the double-blind phase. In gen
was well tolerated in the geriatric population compared with placebo. The study included 114 patients (m
with 99% having moderate to severe schizophrenia, receiving either placebo or median mean dose of pa
milligrams/day (mg/day) during the double-blind phase and median mean doses of 7.4 mg and 8.5 mg in
placebo/paliperidone ER and paliperidone ER/paliperidone ER groups, respectively, during the open-lab
2008). 

 
3.3.1.C   Ischemia 

1)  Incidence: rare (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 
2)  During the pre-marketing phase, ischemia was reported rarely (less than 1 in 1000) in patients treated with
ranging from 3 mg to 12 mg orally once daily (n=2,720); however, causal relationship to paliperidone has not 
(Prod Info INVEGA(TM) extended-release oral tablets, 2006). 
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3.3.1.D   Orthostatic hypotension 
1)  Incidence: 1% to 4% (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 
2)  In 3 short-term (6-week), fixed-dose, placebo-controlled trials, orthostatic hypotension occurred in 1% to 4
with paliperidone doses ranging from 3 mg to 12 mg orally once daily (n=850) compared to 1% in placebo-tre
The incidence of orthostatic hypotension increased with the dose, occurring particularly at the 9-mg and 12-m
INVEGA(TM) extended-release oral tablets, 2006). 
3)  Geriatric 

a)  During the double-blind phase of a safety trial in 114 geriatric patients, the incidence of orthostatic hy
(3/76) in patients receiving paliperidone extended-release (ER), compared with 0% (0/38) in patients rece
according to a prospective, 6-week, double-blind, randomized, placebo-controlled, optional 24-week ope
safety trial. In general, paliperidone ER was well tolerated in the geriatric population compared with place
included 114 patients (mean age of 70 years), with 99% having moderate to severe schizophrenia, receiv
median mean dose of paliperidone ER 8.4 milligrams/day (mg/day) during the double-blind phase and m
7.4 mg and 8.5 mg in the placebo/paliperidone ER and paliperidone ER/paliperidone ER groups, respect
label phase (Tzimos et al, 2008). 

 
3.3.1.E   Prolonged QT interval 

1)  Incidence: 3% to 7% (Tzimos et al, 2008; Prod Info INVEGA(TM) extended-release oral tablets, 2006) 
2)  In 3 short-term (6-week), fixed-dose, placebo-controlled trials, prolongation of QTc interval occurred in 3%
treated with paliperidone doses ranging from 3 mg to 12 mg orally once daily (n=850) compared to 3% in plac
(n=355). Among ECG measurements taken during these trials, a change in QTc interval exceeding 60 millise
occurred only in 1 subject in the 12-mg group. Overall, none of the subjects had a QTc interval exceeding 500
time point (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 
3)  Geriatric 

a)  During the double-blind phase of a safety trial in 114 geriatric patients, the incidence of electrocardiog
prolongation was 7% (5/76) in patients receiving paliperidone extended-release (ER), compared with 3%
receiving placebo according to a prospective, 6-week, double-blind, randomized, placebo-controlled, opt
label extension safety trial. During the open-label phase, the incidence of QTc interval prolongation was 
switched to paliperidone ER from placebo, and 3% (2/58) in patients continuing with paliperidone ER trea
double-blind phase. Prolonged QTcB prolongation of 500 milliseconds or greater led to discontinuation o
patients assigned to paliperidone ER. In general, paliperidone ER was well tolerated in the geriatric popu
placebo. The study included 114 patients (mean age of 70 years), with 99% having moderate to severe s
receiving either placebo or median mean dose of paliperidone ER 8.4 milligrams/day (mg/day) during the
and median mean doses of 7.4 mg and 8.5 mg in the placebo/paliperidone ER and paliperidone ER/palip
respectively, during the open-label phase (Tzimos et al, 2008). 

 
3.3.1.F   Tachyarrhythmia 

1)  Incidence: 12% to 14% (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 
2)  In 3 short-term (6-week), fixed-dose, placebo-controlled trials, tachyarrhythmia occurred in 12% to 14% of
paliperidone doses ranging from 3 mg to 12 mg orally once daily (n=850) compared to 7% in placebo-treated 
Additional cardiac disorders occurring at a higher incidence than placebo included first-degree atrioventricula
block, and sinus arrhythmia (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 

 
3.3.1.G   Tachycardia 

1)  Incidence: 16% geriatric (Tzimos et al, 2008) 
2)  Geriatric 

a)  During the double-blind phase of a safety trial in 114 geriatric patients, the incidence of tachycardia w
patients receiving paliperidone extended-release (ER), compared with 0% (0/38) in patients receiving pla
prospective, 6-week, double-blind, randomized, placebo-controlled, optional 24-week open-label extensio
the open-label phase, the incidence of tachycardia was 13% (4/30) of patients switched to paliperidone E
was 10% (6/58) in patients continuing with paliperidone ER treatment from the double-blind phase. Heart
beats/minute or greater occurred in 25% in the paliperidone ER group compared with 5% in placebo duri
phase. During the open-label phase, the incidence of heart rates of 100 beats/minute or greater was 20%
to paliperidone ER from placebo, and was 16% in patients continuing with paliperidone ER treatment from
phase. Pulse rate increases were more prominent in patients aged 70 to 75 years compared with age 64
general, paliperidone ER was well tolerated in the geriatric population compared with placebo. The study
(mean age of 70 years), with 99% having moderate to severe schizophrenia, receiving either placebo or 
paliperidone ER 8.4 milligrams/day (mg/day) during the double-blind phase and median mean doses of 7
the placebo/paliperidone ER and paliperidone ER/paliperidone ER groups, respectively, during the open
et al, 2008). 

 
3.3.3   Endocrine/Metabolic Effects 

Hyperprolactinemia 

Metabolic syndrome 
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Weight gain 

 
3.3.3.A   Hyperprolactinemia 

1)  Incidence: geriatric, 45% to 49% (Tzimos et al, 2008) 
2)  Antipsychotic-induced hyperprolactinemia was reported in 65.6%, 45.1%, and 42.4% of women of childbe
postmenopausal women, and men, respectively, in an open-label, clinical trial of patients treated with first-gen
or risperidone at average doses of 4.2 to 5.2 mg/day. Compared to baseline, prolactin levels were significantl
0.05) following use of first-generation antipsychotics (ie, chlorpromazine, droperidol, flupenthixol, fluphenazin
paliperidone, perazine, perphenazine, pimozide, trifluoperazine, and zuclopenthixol) or risperidone in several 
patients with schizophrenia. Younger patients and women of childbearing potential have a greater risk for hyp
following treatment with higher doses of these antipsychotics. Hyperprolactinemia may potentially result in me
sexual dysfunction, bone mineral density (ie, osteopenia and osteoporosis), and breast and pituitary tumors (
3)  Geriatric 

a)  During the double-blind phase of a safety trial in 114 geriatric patients, the incidence of increased pro
male patients and 49% in female patients receiving paliperidone extended-release (ER), according to a p
double-blind, randomized, placebo-controlled, optional 24-week open-label extension safety trial. The ma
was 75.3 +/- 10.8 nanograms/mL in females and 27.2 +/- 8.7 nanograms/mL in males. During the open-l
levels increased in patients switched to paliperidone ER from placebo, and was stable for patients contin
ER treatment from the double-blind phase. In general, paliperidone ER was well tolerated in the geriatric 
with placebo. The study included 114 patients (mean age of 70 years), with 99% having moderate to sev
receiving either placebo or median mean dose of paliperidone ER 8.4 mg/day during the double-blind ph
doses of 7.4 mg and 8.5 mg in the placebo/paliperidone ER and paliperidone ER/paliperidone ER groups
the open-label phase (Tzimos et al, 2008). 

4)  Management 
a)  Appropriate drug selection, monitoring and management are all important when prescribing antipsych
potential for inducing hyperprolactinemia. Prior to treatment with an antipsychotic, question patients rega
or galactorrhea. Female patients should be assessed for menstrual abnormalities and male patients, for 
dysfunction. In the event that any of these symptoms are present, consider obtaining baseline prolactin le
be informed of the potential for sexual dysfunction with antipsychotic use. Several weeks after an antipsy
obtain a prolactin level measurement. In cases where the patient experiences troublesome adverse effec
prolactin levels and discontinuing the antipsychotic is not an option, treatment with a dopamine agonist (e
cabergoline) should be considered (Bostwick et al, 2009). 

 
3.3.3.B   Metabolic syndrome 

See Drug Consult reference: ANTIPSYCHOTIC AGENTS - METABOLIC SYNDROME 
 
3.3.3.C   Weight gain 

1)  Incidence: 6% to 9% (Prod Info INVEGA(R) extended-release oral tablets, 2008a) 
2)  In 3 short-term (6-week), fixed-dose, placebo-controlled trials, weight gain of at least 7% of body weight w
9% of patients treated with paliperidone doses ranging from 3 mg to 12 mg orally once daily (n=850) compare
treated patients (n=355). The incidence of weight gain increased with the dose, particularly at the 9-mg and 1
INVEGA(R) extended-release oral tablets, 2008a). 

 
3.3.4   Gastrointestinal Effects 

Abdominal pain 

Xerostomia 

 
3.3.4.A   Abdominal pain 

1)  Incidence: 1% to 3% (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 
2)  In 3 short-term (6-week), fixed-dose, placebo-controlled trials, upper abdominal pain occurred in 1% to 3%
with paliperidone doses ranging from 3 mg to 12 mg orally once daily (n=850) compared to 1% in placebo-tre
(Prod Info INVEGA(TM) extended-release oral tablets, 2006). 

 
3.3.4.B   Xerostomia 

1)  Incidence: 1% to 3% (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 
2)  In 3 short-term (6-week), fixed-dose, placebo-controlled trials, dry mouth occurred in 1% to 3% of patients
paliperidone doses ranging from 3 mg to 12 mg orally once daily (n=850) compared to 1% in placebo-treated 
(Prod Info INVEGA(TM) extended-release oral tablets, 2006). 

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Thrombocytopenia 
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1)  Incidence: rare (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 
2)  During the pre-marketing phase, thrombocytopenia was reported rarely (less than 1 in 1000) in patients tre
paliperidone doses ranging from 3 mg to 12 mg orally once daily (n=2,720); however, causal relationship to p
been determined (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 

 
3.3.7   Immunologic Effects 

 
3.3.7.A   Anaphylaxis 

1)  Incidence: rare (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 
2)  During the pre-marketing phase, anaphylactic shock occurred rarely (less than 1 in 1000) in patients treate
doses ranging from 3 mg to 12 mg orally once daily (n=2,720); however, causal relationship to paliperidone h
determined (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 

 
3.3.9   Neurologic Effects 

Akathisia 

Dizziness 

Dystonia 

Extrapyramidal disease 

Headache 

Somnolence 

Tremor 

 
3.3.9.A   Akathisia 

1)  Incidence: 3% to 10% (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 
2)  In 3 short-term (6-week), fixed-dose, placebo-controlled trials, akathisia occurred in 3% to 10% of patients
paliperidone doses ranging from 3 mg to 12 mg orally once daily (n=850) compared to 4% in placebo-treated 
incidence of akathisia increased with the dose, occurring particularly at the 9-mg and 12-mg doses (Prod Info
extended-release oral tablets, 2006). 

 
3.3.9.B   Dizziness 

1)  Incidence: 7% geriatric (Tzimos et al, 2008) 
2)  Geriatric 

a)  During the double-blind phase of a safety trial in 114 geriatric patients, the incidence of dizziness was
receiving paliperidone extended-release (ER), compared with 0% (0/38) in patients receiving placebo acc
prospective, 6-week, double-blind, randomized, placebo-controlled, optional 24-week open-label extensio
the open-label phase, the incidence of dizziness was 3% (1/30) of patients switched to paliperidone ER f
10% (6/58) in patients continuing with paliperidone ER treatment from the double-blind phase. In genera
well tolerated in the geriatric population compared with placebo. The study included 114 patients (mean 
99% having moderate to severe schizophrenia, receiving either placebo or median mean dose of paliper
milligrams/day (mg/day) during the double-blind phase and median mean doses of 7.4 mg and 8.5 mg in
placebo/paliperidone ER and paliperidone ER/paliperidone ER groups, respectively, during the open-lab
2008). 

 
3.3.9.C   Dystonia 

1)  Incidence: 1% to 5% (Prod Info INVEGA(R) extended-release oral tablets, 2008b) 
2)  In 3 short-term (6-week), fixed-dose, placebo-controlled trials, dystonia occurred in 1% to 5% of patients tr
paliperidone doses ranging from 3 mg to 12 mg orally once daily (n=850) compared with 1% in placebo-treate
Dystonic reactions included muscle spasms, oculogyration, and trismus. The incidence of dystonia increased
occurring particularly at the 9-mg and 12-mg doses (Prod Info INVEGA(R) extended-release oral tablets, 200
3)  During the first few days after initiating treatment with an antipsychotic medication, symptoms of dystonia 
susceptible individuals. Symptoms may include spasm of neck muscles, which may progress to tightening of 
difficulty, breathing difficulty, and/or protrusion of the tongue. These symptoms can occur at low doses but mo
occur with a greater severity) with high potency and at higher doses of first generation antipsychotic medicatio
younger age groups appear to be at greater risk for developing acute dystonia (Prod Info INVEGA(R) extende
2008b). 
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3.3.9.D   Extrapyramidal disease 
1)  Incidence: 2% to 7% (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 
2)  In 3 short-term (6-week), fixed-dose, placebo-controlled trials, extrapyramidal disorders occurred in 2% to 
with paliperidone doses ranging from 3 mg to 12 mg orally once daily (n=850) compared to 2% in placebo-tre
Extrapyramidal symptoms (EPS) included akathisia, dyskinesia, dystonia, hyperkinesia, and tremor, and Park
involved bradykinesia, cogwheel rigidity, drooling, hypertonia, hypokinesia, muscle rigidity, and musculoskele
incidence of EPS increased with the dose, occurring particularly at the 9-mg and 12-mg doses (Prod Info INV
release oral tablets, 2006). 
See Drug Consult reference: NEUROLEPTIC-INDUCED EXTRAPYRAMIDAL REACTIONS 

 
3.3.9.E   Headache 

1)  Incidence: 11% to 14% (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 
2)  In 3 short-term (6-week), fixed-dose, placebo-controlled trials, headache occurred in 11% to 14% of patien
paliperidone doses ranging from 3 mg to 12 mg orally once daily (n=850) compared to 12% in placebo-treate
(Prod Info INVEGA(TM) extended-release oral tablets, 2006). 

 
3.3.9.F   Somnolence 

1)  Incidence: 6% to 11% (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 
2)  In 3 short-term (6-week), fixed-dose, placebo-controlled trials, somnolence occurred in 6% to 11% of patie
paliperidone doses ranging from 3 mg to 12 mg orally once daily (n=850) compared to 7% in placebo-treated 
incidence of somnolence increased with the dose, particularly at the 9-mg and 12-mg doses (Prod Info INVEG
release oral tablets, 2006). 
3)  Geriatric 

a)  During the double-blind phase of a safety trial in 114 geriatric patients, the incidence of somnolence w
patients receiving paliperidone extended-release (ER), compared with 5% (2/38) in patients receiving pla
prospective, 6-week, double-blind, randomized, placebo-controlled, optional 24-week open-label extensio
the open-label phase, the incidence of somnolence was 7% (2/30) of patients switched to paliperidone E
was 0% (0/58) in patients continuing with paliperidone ER treatment from the double-blind phase. During
phase, an age-related increase in the incidence of somnolence was seen in patients receiving paliperido
to 69 years, 11% in age 70 to 75 years, and 14% in age greater than 75 years. In general, paliperidone E
in the geriatric population compared with placebo. The study included 114 patients (mean age of 70 year
moderate to severe schizophrenia, receiving either placebo or median mean dose of paliperidone ER 8.4
(mg/day) during the double-blind phase and median mean doses of 7.4 mg and 8.5 mg in the placebo/pa
paliperidone ER/paliperidone ER groups, respectively, during the open-label phase (Tzimos et al, 2008).

 
3.3.9.G   Tremor 

1)  Incidence: 3% to 4% (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 
2)  In 3 short-term (6-week), fixed-dose, placebo-controlled trials, tremor occurred in 3% to 4% of patients trea
doses ranging from 3 mg to 12 mg orally once daily (n=850) compared to 3% in placebo-treated patients (n=3
INVEGA(TM) extended-release oral tablets, 2006). 

 
3.3.16   Other 

Death 

Extrapyramidal disease 

 
3.3.16.A   Death 

1)  Results of a population-based, retrospective cohort study demonstrated that the use of conventional antip
associated with an even greater risk for death than atypical antipsychotics when administered to elderly patie
and older) with dementia. Atypical versus no antipsychotic use and conventional versus atypical antipsychotic
comparisons were made. A total of 27,259 matched pairs were identified and the dementia cohort was stratifi
residence (community versus long-term care facilities). In order to adjust for difference in baseline health stat
matching was used. The primary outcome of the study was all-cause mortality. The risk for death was evalua
180 days after the antipsychotic medications were initially dispensed. There was a statistically significant incr
death at 30 days associated with new use of atypical antipsychotic medications compared with nonuse in bot
dwelling cohort (adjusted hazard ratio (HR), 1.31 (95% confidence interval (CI), 1.02 to 1.70); absolute risk di
percentage point) and long-term care cohort (adjusted HR, 1.55 (95% CI, 1.15 to 2.07); absolute risk differenc
points). For both cohorts, the risk associated with atypical antipsychotics appeared to persist to 180 days. The
associated with conventional antipsychotics was even greater than the risk identified with atypical antipsycho
adjusted HR for the community-dwelling cohort was 1.55 (95% CI, 1.19 to 2.02) and 1.26 (95% CI, 1.04 to 1.5
care cohort (adjusted risk difference for both was 1.1 percentage points). The risk appeared to persist to 180 
Some important limitations to the study include unknown or unmeasured confounders may influence the resu
could not be examined (Gill et al, 2007). 
2)  Results of a population-based, retrospective cohort study demonstrated comparable to possibly greater ris
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with the use of conventional antipsychotic medications in the elderly (aged 65 years and older) compared with
antipsychotic medications. The analysis excluded patients with cancer and included only new users of antipsy
The primary study outcome was 180-day all-cause mortality. A set of potential confounders was measured ba
utilization data within 6 months before the initiation of antipsychotic medications. Of the 37,241 elderly patient
and 24,359 received conventional and atypical antipsychotic medications, respectively. The risk of death in th
group within the first 180 days was 14.1% compared with 9.6% in the atypical drug group (unadjusted mortali
confidence interval (CI), 1.39 to 1.56). In the multi-variable analysis which controlled for potential confounders
mortality ratio for the risk of death within 180 days for conventional versus atypical drug therapy was 1.32 (95
When the most frequently prescribed conventional antipsychotic drugs were compared with risperidone, the m
associated with haloperidol was 2.14 (95% CI, 1.86 to 2.45) and loxapine was 1.29 (95% CI, 1.19 to 1.40), wh
difference associated with olanzapine. The increased mortality risk for conventional versus atypical drug thera
when doses higher (above median) doses were used (mortality ratio 1.67; 95% CI, 1.5 to 1.86) and also durin
therapy (mortality ratio 1.6; 95% CI, 1.42 to 1.8). Confirmatory analyses consisting of multi-variable Cox regre
score, and instrumental variable estimation confirmed the results of the study (Schneeweiss et al, 2007). 

 
3.3.16.B   Extrapyramidal disease 

See Drug Consult reference: NEUROLEPTIC-INDUCED EXTRAPYRAMIDAL REACTIONS 
 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info INVEGA(TM) extended-relea
(All Trimesters) 

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) 
controlled studies in women or studies in women and animals are not available. Drugs should be given only if
justifies the potential risk to the fetus. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
2)  Crosses Placenta: Unknown 
3)  Clinical Management 

a)  Adequate and well controlled studies with paliperidone have not been conducted in pregnant women. Whi
generation antipsychotic drugs during the last trimester of pregnancy has been linked to extrapyramidal symp
unknown whether paliperidone could lead to similar neonatal effects. Until further data are available, it is reco
paliperidone be used during pregnancy only if the potential benefit to the mother justifies the potential risk to t
INVEGA(TM) extended-release oral tablets, 2006). 

4)  Literature Reports 
a)  No human studies of pregnancy outcomes after exposure to paliperidone have been published, and there 
of outcomes after inadvertent exposure during pregnancy. In studies in rats and rabbits, no increases in fetal 
noted at the highest oral paliperidone dose, which was approximately 8 times the maximum recommended hu
Paliperidone is the major active metabolite of risperidone. In rat reproduction studies with risperidone, increas
noted at oral doses that were less than the MRHD of risperidone. Use of first-generation antipsychotic drugs 
trimester of pregnancy has been linked to extrapyramidal symptoms in neonates. However, it is unknown whe
could lead to similar neonatal effects (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk wh
breastfeeding. Weigh the potential benefits of drug treatment against potential risks before prescribing this dr
breastfeeding. 

2)  Literature Reports 
a)  Lactation studies with paliperidone have not been conducted in humans. In animal studies, paliperidone w
milk. Paliperidone is the major active metabolite of risperidone, which is excreted into human milk. Therefore,
paliperidone recommended that women receiving paliperidone should not breast-feed infants (Prod Info INVE
release oral tablets, 2006). 

 
 3.5   Drug Interactions 

 
3.5.1   Drug-Drug Combinations 

Acecainide 

Ajmaline 

Amiodarone 

Arsenic Trioxide 

Azimilide 
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Bretylium 

Carbamazepine 

Chlorpromazine 

Disopyramide 

Dofetilide 

Gatifloxacin 

Hydroquinidine 

Ibutilide 

Iloperidone 

Lapatinib 

Levodopa 

Mesoridazine 

Methadone 

Moxifloxacin 

Nilotinib 

Paroxetine 

Pirmenol 

Prajmaline 

Procainamide 

Prochlorperazine 

Ranolazine 

Sematilide 

Sotalol 

Tedisamil 

Tetrabenazine 

Thioridazine 

Trifluoperazine 

 
3.5.1.A   Acecainide 
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1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventr
ventricular fibrillation, and torsades de pointes (Prod Info CORDARONE(R) oral tablets, 2006; Prod Info sotal
2005). Modest increases in the QTc interval have been noted with paliperidone use (Prod Info INVEGA(TM) e
tablets, 2006). Due to the risk of additive QTc prolongation, the concurrent administration of paliperidone and
antiarrhythmic agents should be avoided (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of paliperidone and class III antiarrhythmic agents sh
this may result in additive QTc interval prolongation (Prod Info INVEGA(TM) extended-release oral tablets, 20
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.B   Ajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM
Prod Info Solian(R), 1999b; O'Brien et al, 1999b; Prod Info INVEGA(TM) extended-release oral tablets, 2006
Duenas-Laita et al, 1999b; Agelink et al, 2001b; Lande et al, 1992b; Prod Info GEODON(R) intramuscular inje
2005; Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and incre
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended (
(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. Th
significant increases in the plasma concentrations of haloperidol when given concurrently with quinidine v
treatment alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL 
to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1
haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration (Tmax) we
changed, thereby suggesting to the authors that a tissue binding mechanism is more likely responsible fo
changes than an elimination alteration (Young et al, 1993). 

 
3.5.1.C   Amiodarone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventr
ventricular fibrillation, and torsades de pointes (Prod Info CORDARONE(R) oral tablets, 2006; Prod Info sotal
2005). Modest increases in the QTc interval have been noted with paliperidone use (Prod Info INVEGA(TM) e
tablets, 2006). Due to the risk of additive QTc prolongation, the concurrent administration of paliperidone and
antiarrhythmic agents should be avoided (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of paliperidone and class III antiarrhythmic agents sh
this may result in additive QTc interval prolongation (Prod Info INVEGA(TM) extended-release oral tablets, 20
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.D   Arsenic Trioxide 

1)  Interaction Effect: prolongation of the QTc interval and/or torsades de pointes 
2)  Summary: Arsenic trioxide can prolong the QT interval in some patients, which may result in ventricular ta
fibrillation, and torsades de pointes and should not be administered with other drugs that may prolong the QT
Trisenox(R), 2001a). Several antipsychotic agents have demonstrated QT prolongation including amisulpride
1999), haloperidol (O'Brien et al, 1999), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2
(Duenas-Laita et al, 1999), sertindole (Agelink et al, 2001), quetiapine (Owens, 2001), sultopride (Lande et al
(Prod Info GEODON(R) intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of arsenic trioxide and antipsychotics is not recomme
7)  Probable Mechanism: additive effects on QTc prolongation 
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8)  Literature Reports 
a)  QT/QTc prolongation should be expected during treatment with arsenic trioxide and torsade de pointe
heart block has been reported. Over 460 ECG tracings from 40 patients with refractory or relapsed APL t
trioxide were evaluated for QTc prolongation. Sixteen of 40 patients (40%) had at least one ECG tracing 
greater than 500 msec. Prolongation of the QTc was observed between 1 and 5 weeks after arsenic triox
returned towards baseline by the end of 8 weeks after arsenic trioxide infusion. In these ECG evaluations
experience more pronounced QT prolongation than men, and there was no correlation with age (Prod Inf

 
3.5.1.E   Azimilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventr
ventricular fibrillation, and torsades de pointes (Prod Info CORDARONE(R) oral tablets, 2006; Prod Info sotal
2005). Modest increases in the QTc interval have been noted with paliperidone use (Prod Info INVEGA(TM) e
tablets, 2006). Due to the risk of additive QTc prolongation, the concurrent administration of paliperidone and
antiarrhythmic agents should be avoided (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of paliperidone and class III antiarrhythmic agents sh
this may result in additive QTc interval prolongation (Prod Info INVEGA(TM) extended-release oral tablets, 20
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.F   Bretylium 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventr
ventricular fibrillation, and torsades de pointes (Prod Info CORDARONE(R) oral tablets, 2006; Prod Info sotal
2005). Modest increases in the QTc interval have been noted with paliperidone use (Prod Info INVEGA(TM) e
tablets, 2006). Due to the risk of additive QTc prolongation, the concurrent administration of paliperidone and
antiarrhythmic agents should be avoided (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of paliperidone and class III antiarrhythmic agents sh
this may result in additive QTc interval prolongation (Prod Info INVEGA(TM) extended-release oral tablets, 20
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.G   Carbamazepine 

1)  Interaction Effect: decreased paliperidone concentration 
2)  Summary: Concomitant use of paliperidone and carbamazepine decreased the maximum concentration (C
under the concentration-time curve (AUC) values of paliperidone by 37%. Coadministration with carbamazep
inducer, could increase paliperidone renal clearance by 35%. The dose of paliperidone should be evaluated w
concurrently with carbamazepine. If therapy with carbamazepine is discontinued, the dose of paliperidone sho
necessary (Prod Info INVEGA(TM) extended-release oral tablets, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of paliperidone and carbamazepine resulted in decreased paliperi
Dosing of paliperidone should be evaluated when it is administered concurrently with carbamazepine. If thera
carbamazepine is discontinued, the dose of paliperidone should be decreased if necessary(Prod Info INVEGA
release oral tablets, 2007). 
7)  Probable Mechanism: induction of paliperidone metabolism 
8)  Literature Reports 

a)  Coadministration of paliperidone 6 mg daily and carbamazepine 200 mg twice daily decreased the pa
steady-state maximum concentration (Cmax) and area under the concentration-time curve (AUC) by app
decrease is caused by a 35% increase in renal clearance of paliperidone. There is little effect on the met
bioavailability of paliperidone when coadministered with carbamazepine. Carefully evaluate paliperidone 
discontinuation of carbamazepine (Prod Info INVEGA(TM) extended-release oral tablets, 2007). 

 
3.5.1.H   Chlorpromazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on the
recommended. Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info Co
Prod Info Stelazine(R), 2002; Prod Info Thorazine(R), 2002). Other phenothiazines may have similar effects, 
available. Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info 
haloperidol (O'Brien et al, 1999a), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006),
2001a), risperidone (Duenas-Laita et al, 1999a), sertindole (Agelink et al, 2001a), sultopride (Lande et al, 199
(Prod Info GEODON(R) intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
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4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as pheno
antipsychotics, is not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.I   Disopyramide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM
Prod Info Solian(R), 1999b; O'Brien et al, 1999b; Prod Info INVEGA(TM) extended-release oral tablets, 2006
Duenas-Laita et al, 1999b; Agelink et al, 2001b; Lande et al, 1992b; Prod Info GEODON(R) intramuscular inje
2005; Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and incre
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended (
(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. Th
significant increases in the plasma concentrations of haloperidol when given concurrently with quinidine v
treatment alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL 
to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1
haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration (Tmax) we
changed, thereby suggesting to the authors that a tissue binding mechanism is more likely responsible fo
changes than an elimination alteration (Young et al, 1993). 

 
3.5.1.J   Dofetilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventr
ventricular fibrillation, and torsades de pointes (Prod Info CORDARONE(R) oral tablets, 2006; Prod Info sotal
2005). Modest increases in the QTc interval have been noted with paliperidone use (Prod Info INVEGA(TM) e
tablets, 2006). Due to the risk of additive QTc prolongation, the concurrent administration of paliperidone and
antiarrhythmic agents should be avoided (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of paliperidone and class III antiarrhythmic agents sh
this may result in additive QTc interval prolongation (Prod Info INVEGA(TM) extended-release oral tablets, 20
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.K   Gatifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Gatifloxacin may prolong the QTc interval in some patients, which may result in ventricular tach
ventricular fibrillation. Additionally, rare cases of torsades de pointes have been reported with quinolones, inc
post-marketing surveillance (Prod Info TEQUIN(R) tablets, injection, 2006). Modest increases in the QTc inte
with paliperidone use (Prod Info INVEGA(TM) extended-release oral tablets, 2006). Although pharmacokineti
gatifloxacin and other drugs which prolong the QT interval have not been performed, an additive effect canno
Therefore, the concurrent administration of gatifloxacin and paliperidone should be avoided (Prod Info INVEG
release oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of gatifloxacin and paliperidone should be avoided as
additive QTc interval prolongation (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.L   Hydroquinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM
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Prod Info Solian(R), 1999b; O'Brien et al, 1999b; Prod Info INVEGA(TM) extended-release oral tablets, 2006
Duenas-Laita et al, 1999b; Agelink et al, 2001b; Lande et al, 1992b; Prod Info GEODON(R) intramuscular inje
2005; Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and incre
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended (
(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. Th
significant increases in the plasma concentrations of haloperidol when given concurrently with quinidine v
treatment alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL 
to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1
haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration (Tmax) we
changed, thereby suggesting to the authors that a tissue binding mechanism is more likely responsible fo
changes than an elimination alteration (Young et al, 1993). 

 
3.5.1.M   Ibutilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventr
ventricular fibrillation, and torsades de pointes (Prod Info CORDARONE(R) oral tablets, 2006; Prod Info sotal
2005). Modest increases in the QTc interval have been noted with paliperidone use (Prod Info INVEGA(TM) e
tablets, 2006). Due to the risk of additive QTc prolongation, the concurrent administration of paliperidone and
antiarrhythmic agents should be avoided (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of paliperidone and class III antiarrhythmic agents sh
this may result in additive QTc interval prolongation (Prod Info INVEGA(TM) extended-release oral tablets, 20
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.N   Iloperidone 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Due to the potential for additive effects on the QT interval and increased risk of torsade de poin
used when iloperidone and drugs that prolong the QT interval are given concomitantly. Consideration should 
cardiac function periodically with on-treatment ECGs and evaluating electrolyte (ie, magnesium, potassium) le
iloperidone in patients with persistent QTc measurements greater than 500 msec (Prod Info FANAPT(TM) ora
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of iloperidone and drugs that prolong the QT interval may result in
the QT interval and an increased risk of torsade de pointes. Iloperidone should be avoided in patients with sig
cardiovascular illness, eg, cardiac arrhythmia, QT prolongation, recent acute myocardial infarction, and uncom
failure. If concomitant use is necessary, consider monitoring cardiac function periodically with on-treatment E
electrolyte (ie, magnesium, potassium) levels. Discontinue iloperidone in patients with persistent QTc measur
500 msec(Prod Info FANAPT(TM) oral tablets, 2009). 
7)  Probable Mechanism: additive effects on the QT interval 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 

 
3.5.1.O   Lapatinib 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Due to the potential for additive effects on the QT interval and increased risk of torsade de poin
used when lapatinib and drugs that prolong the QT interval are given concomitantly. Consideration should be
cardiac function periodically with on-treatment ECGs and evaluating electrolyte (ie, magnesium, potassium) le
TYKERB oral tablets, 2008). Thirteen patients had either QTcF (corrected QT by the Friedericia method) grea
an increase in QTcF of greater than 60 msec in an uncontrolled, open-label, dose escalation study in advance
(n=81) who received lapatinib doses ranging from 175 mg/day to 1800 mg/day, with serial ECGs collected on
Info TYKERB oral tablets, 2008). 
3)  Severity: major 
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4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of lapatinib and drugs that prolong the QT interval may result in ad
QT interval and an increased risk of torsade de pointes. Therefore, caution should be used when these agent
concomitantly. Consider monitoring cardiac function periodically with on-treatment ECGs and evaluating elec
magnesium, potassium) levels (Prod Info TYKERB oral tablets, 2008). 
7)  Probable Mechanism: additive effects on the QT interval 

 
3.5.1.P   Levodopa 

1)  Interaction Effect: loss of levodopa efficacy 
2)  Summary: Because paliperidone is an antagonist with a high affinity for dopamine type 2 receptors, it is ex
the effects of levodopa and other dopamine agonists (Prod Info INVEGA(TM) extended-release oral tablets, 2
paliperidone is used concurrently in patients receiving levodopa. Monitor patients for loss of levodopa efficacy
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use with paliperidone is expected to antagonize the effects of levodopa 
agonists due to pharmacologic antagonism (Prod Info INVEGA(TM) extended-release oral tablets, 2006). Use
paliperidone is used concurrently in patients receiving levodopa. Monitor patients for loss of levodopa efficacy
7)  Probable Mechanism: pharmacologic antagonism 

 
3.5.1.Q   Mesoridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Although citing no data, the manufacturer of mesoridazine states that concomitant use with oth
prolong the QT interval is contraindicated (Prod Info Serentil(R), 2001). Several antipsychotic agents have de
prolongation including amisulpride (Prod Info Solian(R), 1999d), haloperidol (O'Brien et al, 1999d), paliperido
(TM) extended-release oral tablets, 2006), quetiapine (Owens, 2001d), risperidone (Duenas-Laita et al, 1999d
et al, 2001c), sultopride (Lande et al, 1992d), ziprasidone (Prod Info GEODON(R) intramuscular injection, ora
zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as antips
mesoridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.R   Methadone 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Cases of QT interval prolongation and serious arrhythmias, including torsade de pointes, have 
methadone use (Prod Info DOLOPHINE(R) HYDROCHLORIDE oral tablets, 2006). Treatment with paliperido
associated with QTc prolongation (Prod Info INVEGA(TM) extended-release oral tablets, 2006a). The coadm
paliperidone and other drugs known to prolong the QTc interval, including methadone, should be avoided due
additive QT interval prolongation (Prod Info INVEGA(TM) extended-release oral tablets, 2006a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, avoid concomitant use of
methadone (Prod Info INVEGA(TM) extended-release oral tablets, 2006a). 
7)  Probable Mechanism: additive effects on QT interval prolongation 

 
3.5.1.S   Moxifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Moxifloxacin has been shown to prolong the QTc interval in some patients (Prod Info AVELOX(
injection, 2005). Modest increases in the QTc interval have been noted with paliperidone use (Prod Info INVE
release oral tablets, 2006). Although pharmacokinetic studies between moxifloxacin and paliperidone have no
additive effect cannot be excluded. Therefore, the concurrent administration of moxifloxacin and paliperidone
(Prod Info INVEGA(TM) extended-release oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of moxifloxacin and paliperidone should be avoided a
additive QTc interval prolongation (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.T   Nilotinib 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Due to the potential for additive effects on the QT interval and increased risk of torsade de poin
of nilotinib with drugs that prolong the QT interval should be avoided. However, if concomitant use is required
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closely monitored for prolongation of the QT interval (Prod Info TASIGNA(R) oral capsules, 2007). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of nilotinib with drugs that prolong the QT interval should be avoid
for additive effects on the QT interval and increased risk of torsade de pointes. However, if concurrent therap
patient closely for prolongation of the QT interval (Prod Info TASIGNA(R) oral capsules, 2007). 
7)  Probable Mechanism: additive effects on QT interval prolongation 

 
3.5.1.U   Paroxetine 

1)  Interaction Effect: increased plasma concentrations of paliperidone 
2)  Summary: Concurrent use of paliperidone and paroxetine may result in increased paliperidone plasma co
Paliperidone (9-hydroxyrisperidone) is the major active metabolite of risperidone (Prod Info INVEGA(TM) exte
tablets, 2007). Concomitant use of paroxetine and risperidone has resulted in increased plasma concentratio
and 9-hydroxyrisperidone, particularly at higher (40 mg) paroxetine doses (Saito et al, 2005; Spina et al, 2001
paliperidone and paroxetine are used concomitantly. Consider monitoring for increased paliperidone side effe
neuroleptic malignant syndrome, QTc prolongation, or tardive dyskinesia. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when paliperidone and paroxetine are used concomitantly as this may 
paliperidone plasma concentrations (Prod Info INVEGA(TM) extended-release oral tablets, 2007). Consider m
increased paliperidone side effects, including neuroleptic malignant syndrome, QTc prolongation, or tardive d
7)  Probable Mechanism: inhibition of the CYP2D6-mediated metabolism of paliperidone 
8)  Literature Reports 

a)  In a drug interaction study, paliperidone exposures were a significant 16% (90% confidence interval, 4
average in CYP2D6 extensive metabolizers who were treated concomitantly with a single dose of paliper
paroxetine 20 mg/day. Studies with higher paroxetine doses have not been conducted. The clinical relev
(Prod Info INVEGA(TM) extended-release oral tablets, 2007). 
b)  Paroxetine, a potent inhibitor of cytochrome CYP2D6, may impair the elimination of risperidone, prima
CYP2D6-mediated alpha-hydroxylation and, to a lesser extent, by simultaneously affecting the further me
hydroxyrisperidone (9-OH-risperidone) or other pathways of risperidone biotransformation. In a study inc
diagnosed with schizophrenia (n=7) or schizoaffective disorder depressive type (n=3), risperidone plasm
increased when paroxetine was coadministered with risperidone. Patients were stabilized on risperidone
and received adjunctive paroxetine 20 mg/day to treat negative symptoms, concomitant depression, or b
dosage remained constant throughout the duration of the study. A significant elevation in risperidone pla
less than 0.01) and a slight, nonsignificant decrease in 9-OH-risperidone occurred. After 4 weeks of paro
total concentration of risperidone and 9-OH-risperidone was increased by 45% (p less than 0.05). The m
risperidone to 9-OH-risperidone ratio also changed significantly (p less than 0.001) with concomitant paro
Extrapyramidal side effects occurred in one patient during the second week of paroxetine coadministratio
of risperidone in this patient increased 62% over baseline values during paroxetine coadministration. The
extrapyramidal symptoms in patients after addition of SSRIs to antipsychotics might also be caused by a
pharmacodynamic effect of paroxetine (Spina et al, 2001). 
c)  Risperidone plasma concentrations increased when risperidone-treated inpatients (n=12) with schizop
symptoms were coadministered incremental doses of paroxetine. Prior to initiating paroxetine, patients w
risperidone 2 mg twice daily for at least 6 weeks and steady-state plasma concentrations of risperidone a
hydroxyrisperidone (9-OH-risperidone) had been achieved. Paroxetine doses were administered in 3 con
increments of 10 mg/day, 20 mg/day, and 40 mg/day. Mean risperidone plasma concentrations during 10
paroxetine treatment were 3.8- (95% confidence interval (CI), 3.2 to 5.8; p less than 0.01) , 7.1- (95% CI,
than 0.01), and 9.7-fold (95% CI, 7.8 to 22.5; p less than 0.01) higher compared with baseline. Increases
concentrations were not significant with paroxetine use. Mean active moiety (risperidone plus 9-OH-rispe
concentrations increased by 1.8-fold (95% CI, 1.4 to 2.7; p less than 0.05) during the 40-mg paroxetine d
not significant with 10- or 20-mg doses. Metabolic ratio was significantly increased (p less than 0.01) by 4
to 6.2) with 10 mg of paroxetine, by 8.2-fold (95% CI, 6 to 16) with 20 mg, and by 12.6-fold (95% CI, 9.6 
Negative symptom scores were significantly improved during all paroxetine doses; however, extrapyrami
were significantly higher during 20- and 40-mg doses. The authors suggest that low-dose coadministratio
risperidone may be safe and effective for treating schizophrenia with negative symptoms (Saito et al, 200

 
3.5.1.V   Pirmenol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM
Prod Info Solian(R), 1999b; O'Brien et al, 1999b; Prod Info INVEGA(TM) extended-release oral tablets, 2006
Duenas-Laita et al, 1999b; Agelink et al, 2001b; Lande et al, 1992b; Prod Info GEODON(R) intramuscular inje
2005; Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and incre
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended (
(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
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4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. Th
significant increases in the plasma concentrations of haloperidol when given concurrently with quinidine v
treatment alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL 
to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1
haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration (Tmax) we
changed, thereby suggesting to the authors that a tissue binding mechanism is more likely responsible fo
changes than an elimination alteration (Young et al, 1993). 

 
3.5.1.W   Prajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM
Prod Info Solian(R), 1999b; O'Brien et al, 1999b; Prod Info INVEGA(TM) extended-release oral tablets, 2006
Duenas-Laita et al, 1999b; Agelink et al, 2001b; Lande et al, 1992b; Prod Info GEODON(R) intramuscular inje
2005; Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and incre
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended (
(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. Th
significant increases in the plasma concentrations of haloperidol when given concurrently with quinidine v
treatment alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL 
to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1
haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration (Tmax) we
changed, thereby suggesting to the authors that a tissue binding mechanism is more likely responsible fo
changes than an elimination alteration (Young et al, 1993). 

 
3.5.1.X   Procainamide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM
Prod Info Solian(R), 1999b; O'Brien et al, 1999b; Prod Info INVEGA(TM) extended-release oral tablets, 2006
Duenas-Laita et al, 1999b; Agelink et al, 2001b; Lande et al, 1992b; Prod Info GEODON(R) intramuscular inje
2005; Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and incre
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended (
(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. Th
significant increases in the plasma concentrations of haloperidol when given concurrently with quinidine v
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treatment alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL 
to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1
haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration (Tmax) we
changed, thereby suggesting to the authors that a tissue binding mechanism is more likely responsible fo
changes than an elimination alteration (Young et al, 1993). 

 
3.5.1.Y   Prochlorperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on the
recommended. Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info Co
Prod Info Stelazine(R), 2002; Prod Info Thorazine(R), 2002). Other phenothiazines may have similar effects, 
available. Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info 
haloperidol (O'Brien et al, 1999a), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006),
2001a), risperidone (Duenas-Laita et al, 1999a), sertindole (Agelink et al, 2001a), sultopride (Lande et al, 199
(Prod Info GEODON(R) intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as pheno
antipsychotics, is not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.Z   Ranolazine 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Paliperidone causes an increase of QTc interval and ranolazine prolongs the QTc interval in a 
If concomitant administration is unavoidable, use caution when paliperidone is coadministered with ranolazine
for additive effects on QT interval prolongation (Prod Info INVEGA(R) extended-release oral tablets, 2008a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Paliperidone causes an increase of QTc interval and ranolazine prolongs the QTc in
related manner. If concomitant administration is unavoidable, use caution when paliperidone is coadministere
to the potential for additive effects on QT interval prolongation (Prod Info INVEGA(R) extended-release oral ta
7)  Probable Mechanism: additive effects on QT interval prolongation 

 
3.5.1.AA   Sematilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventr
ventricular fibrillation, and torsades de pointes (Prod Info CORDARONE(R) oral tablets, 2006; Prod Info sotal
2005). Modest increases in the QTc interval have been noted with paliperidone use (Prod Info INVEGA(TM) e
tablets, 2006). Due to the risk of additive QTc prolongation, the concurrent administration of paliperidone and
antiarrhythmic agents should be avoided (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of paliperidone and class III antiarrhythmic agents sh
this may result in additive QTc interval prolongation (Prod Info INVEGA(TM) extended-release oral tablets, 20
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.AB   Sotalol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventr
ventricular fibrillation, and torsades de pointes (Prod Info CORDARONE(R) oral tablets, 2006; Prod Info sotal
2005). Modest increases in the QTc interval have been noted with paliperidone use (Prod Info INVEGA(TM) e
tablets, 2006). Due to the risk of additive QTc prolongation, the concurrent administration of paliperidone and
antiarrhythmic agents should be avoided (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of paliperidone and class III antiarrhythmic agents sh
this may result in additive QTc interval prolongation (Prod Info INVEGA(TM) extended-release oral tablets, 20
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.AC   Tedisamil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventr
ventricular fibrillation, and torsades de pointes (Prod Info CORDARONE(R) oral tablets, 2006; Prod Info sotal
2005). Modest increases in the QTc interval have been noted with paliperidone use (Prod Info INVEGA(TM) e
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tablets, 2006). Due to the risk of additive QTc prolongation, the concurrent administration of paliperidone and
antiarrhythmic agents should be avoided (Prod Info INVEGA(TM) extended-release oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of paliperidone and class III antiarrhythmic agents sh
this may result in additive QTc interval prolongation (Prod Info INVEGA(TM) extended-release oral tablets, 20
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.AD   Tetrabenazine 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Due to the potential for additive effects on the QT interval and increased risk of torsade de poin
of tetrabenazine with drugs that prolong the QT interval should be avoided. However, if concomitant use is re
should be closely monitored for prolongation of the QT interval (Prod Info XENAZINE(R) oral tablets, 2008). I
double-blind, placebo controlled crossover study of healthy subjects, the effect of a single 25 mg or 50 mg do
the QT interval was studied with moxifloxacin as a positive control. The 50 mg dose of tetrabenazine caused 
millisecond mean increase in QT (Prod Info XENAZINE(R) oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tetrabenazine with drugs that prolong the QT interval should be
potential for additive effects on the QT interval and increased risk of torsade de pointes. However, if concurre
monitor patient closely for prolongation of the QT interval (Prod Info XENAZINE(R) oral tablets, 2008). 
7)  Probable Mechanism: additive effects on QT interval prolongation 

 
3.5.1.AE   Thioridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with other
the QT interval is contraindicated (Prod Info Mellaril(R), 2001). Several antipsychotic agents have demonstrat
including amisulpride (Prod Info Solian(R), 1999c), haloperidol (O'Brien et al, 1999c), pimozide (Prod Info Ora
quetiapine (Owens, 2001c), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risper
et al, 1999c), sertindole (Agelink et al, 2001c), sultopride (Lande et al, 1992c), ziprasidone (Prod Info GEODO
injection, oral capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as antips
thioridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.AF   Trifluoperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on the
recommended. Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info Co
Prod Info Stelazine(R), 2002; Prod Info Thorazine(R), 2002). Other phenothiazines may have similar effects, 
available. Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info 
haloperidol (O'Brien et al, 1999a), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006),
2001a), risperidone (Duenas-Laita et al, 1999a), sertindole (Agelink et al, 2001a), sultopride (Lande et al, 199
(Prod Info GEODON(R) intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as pheno
antipsychotics, is not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 
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Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Therapeutic 
1)  Physical Findings 

a)  Schizophrenia 
1)  Patients should be monitored for signs of improvement in the target positive and negative symptoms o
as improved communication, decreased hallucinations and delusions, improved socialization, and decrea
of improvement in socialization, grooming, and attention to activities of daily living should also be monito

B)  Toxic 
1)  Laboratory Parameters 

a)  Fasting glucose test in patients with a diagnosis or with risk factors for diabetes mellitus at the initiation of 
periodically during treatment (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 

2)  Physical Findings 
a)  Hyperglycemia symptom monitoring in all patients for polydipsia, polyuria, polyphagia, and weakness (Pro
extended-release oral tablets, 2006) 
b)  Neuroleptic malignant syndrome has been reported and patients should be monitored for the signs and sy
syndrome (hyperpyrexia, muscle rigidity, altered mental status, and autonomic instability) (Prod Info INVEGA
release oral tablets, 2006). 
c)  Orthostatic vital sign monitoring in patients susceptible to hypotension (Prod Info INVEGA(TM) extended-r
2006) 
d)  QT prolongation has been reported with paliperidone, a baseline EKG may be considered (Prod Info INVE
release oral tablets, 2006) 
e)  Suicide monitoring in high-risk patients (Prod Info INVEGA(TM) extended-release oral tablets, 2006) 

 
 4.2   Patient Instructions 

A)  Paliperidone (By mouth) 
Paliperidone 
 
Treats schizophrenia (a mental disorder). 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to paliperidone or risperidone. 
 
How to Use This Medicine: 
Long Acting Tablet 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be changed
order to find out what works best for you. Do not use more medicine or use it more often than your doctor tells
You may take this medicine with or without food. 
Swallow the extended-release tablet whole. Do not crush, break, or chew it. Swallow the tablet with a liquid, s
While taking the extended-release form of this medicine, part of the tablet may pass into your stools. This is n
to worry about. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next d
use the medicine and skip the missed dose. Do not use extra medicine to make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
your treatment. You will also need to throw away old medicine after the expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, a

Make sure your doctor knows if you are using medicines for heart rhythm problems (such as amiodarone, qui
sotalol, Betapace®, Cordarone®, Procanbid®) or a diuretic, also called a "water pill" (such as furosemide, hy
Aldactazide®, Aldactone®, Lasix®, Maxzide®). 
Tell your doctor if you are using levodopa (Dopar®, Larodopa®), any medicine for mental illness (such as chl
thioridazine, Thorazine®, Mellaril®), or certain antibiotic medicines (such as gatifloxacin, moxifloxacin, Tequin
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and a
narcotic pain relievers, and sedatives. 
Do not drink alcohol while you are using this medicine. 
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Warnings While Using This Medicine: 
Make sure your doctor knows if you are pregnant, planning to become pregnant, or if you are breastfeeding. T
have a history of seizures, heart disease, kidney disease, stroke, or breast cancer. Make sure your doctor kno
Parkinson's disease, any trouble with swallowing, or a history of blocked bowels or stomach and intestine pro
doctor if you have ever had thoughts of hurting yourself. 
Make sure your doctor knows if you or a family member has a heart condition called congenital long QT synd
if you have ever had a condition called neuroleptic malignant syndrome (NMS) that was caused by a medicin
disorders. 
This medicine may cause an increase in your blood sugar. If you have diabetes, you may need to check your
often. If you are using medicine for diabetes, your doctor may need to change your dose. 
This medicine is not approved to treat behavior disorders in older people who have dementia. Using this med
problem could increase the risk of death. This risk has not been shown for the approved uses of this medicine
Some side effects are more likely to happen in elderly people who have memory problems or other reduced m
sure the doctor knows if the person who will be using this medicine has Alzheimer's disease or similar problem
"dementia"). 
This medicine may cause tardive dyskinesia, which is a movement disorder. If you have muscle spasms, twitc
body, or uncontrolled tongue or jaw movements, stop taking this medicine and call your doctor right away. Ta
the risk of this side effect. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that cou
are not alert. You may also feel lightheaded or dizzy when you get up quickly from a sitting or lying position. I
should get up slowly. 
This medicine might reduce how much you sweat. Your body could get too hot if you do not sweat enough. If 
hot, you might feel dizzy, weak, tired, or confused. You might vomit or have an upset stomach. Do not get too
exercising. Avoid places that are very hot. Call your doctor if you are too hot and cannot cool down. 
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to ke
If your symptoms do not improve or if they get worse, call your doctor. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, c
breathing. 
Dry mouth, increased thirst, muscle cramps, nausea, or vomiting. 
Fast, slow, pounding, or irregular heartbeat. 
Fever, confusion, sweating, or muscle stiffness. 
Lightheadedness, dizziness, or fainting. 
Neck muscle spasm, throat tightness, difficulty swallowing or breathing, or sticking out of the tongue. 
Painful or prolonged erection of the penis. 
Pinpoint red spots on skin. 
Problems with speech, balance, or walking. 
Seizures or tremors. 
Swelling of breasts or unusual milk production. 
Twitching or muscle movements you cannot control (often in your face, tongue, or jaw). 

 
If you notice these less serious side effects, talk with your doctor: 

Anxiety or restlessness. 
Drooling. 
Headache. 
Sleepiness or unusual drowsiness. 
Stomach pain or upset stomach. 
Unusual tiredness or weakness. 
Weight gain. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Current users of atypical antipsychotic drugs (including paliperidone) and typical antipsychotic drugs had a similar 
of sudden cardiac death, according to a retrospective cohort of 93,300 adult users of antipsychotic drugs and 186,600 
The study included patients age 30 to 74 years (mean 45.7 +/- 11.8 years) with similar cardiovascular risk at baseline 
filled prescription and had 1 outpatient visit in each of the 2 preceding years. Sudden cardiac death was defined as oc
community and excluded deaths of patients admitted to the hospital, non-sudden deaths, deaths due to extrinsic cause
related to ventricular tachyarrhythmia. Current use was defined as the interval between the time the prescription was f
the day's supply. Low and high doses was defined as comparable to less than 100 milligrams (mg) of chlorpromazine,
comparable to chlorpromazine 300 mg or greater, respectively. The adjusted rate of sudden cardiac death (incidence-
users of atypical antipsychotic drugs in 79,589 person-years was 2.26 (95% CI, 1.88 to 2.72, p less than 0.001) which 
in current users of typical antipsychotic drugs in 86,735 person-years which was 1.99 (95% CI, 1.68 to 2.34, p less tha
sudden cardiac death significantly increased with increasing dose in both the typical and atypical antipsychotic drug gr
antipsychotic use, the incidence rate ratio increased from 1.59 (95% CI, 1.03 to 2.46) in low-dose use to 2.86 (95% CI
dose use. To limit the effects of confounding of the study results, there was a secondary analysis performed in a cohor
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by propensity score, which resulted in a similar risk of sudden death as the primary cohort analysis (Ray et al, 2009). I
New England Journal of Medicine, it has been suggested that antipsychotic drugs continue to be used in patients with 
benefit, but in vulnerable populations with cardiac risk profiles (eg, elderly patients), there should be an age-dependen
prior to administration. It has also been suggested (although not formally tested) that ECGs be performed before and s
of antipsychotic therapy to screen for existing or emergent QT interval prolongation (Schneeweiss & Avorn, 2009). 
B)  Paliperidone is a benzisoxazole derivative, and an active metabolite of risperidone. It is indicated for the treatment 
efficacy in improving positive symptoms, negative symptoms, disorganized thoughts, uncontrolled hostility/excitement,
anxiety/depression among patients with schizophrenia has been established in three 6-week, multinational, fixed-dose
and active-controlled (olanzapine) trials. While the mechanism of action of paliperidone is unclear, it is thought to block
dopamine Type 2 (D(2)) and serotonin Type 2 (5HT(2A)) receptors, and has antagonistic effects on the alpha-1 adrene
adrenergic, and H1 histaminergic receptors (Prod Info INVEGA(TM) extended-release oral tablets, 2006). Due to the la
efficacy data with haloperidol, fluphenazine, risperidone, and other conventional neuroleptics, the role of paliperidone i
schizophrenia is unclear. Concomitant use of paliperidone with risperidone has not been studied. 
C)  Paliperidone extended-release is also being investigated as a monotherapy and as an adjunctive therapy to lithium
treatment of acute manic and mixed episodes associated with bipolar I disorder, as well as in schizoaffective disorder.
See Drug Consult reference: FIRST- VS SECOND-GENERATION ANTIPSYCHOTIC AGENTS FOR SCHIZOPHREN

 
 4.4   Mechanism of Action / Pharmacology 

A)  Paliperidone is the major active metabolite of risperidone. While the mechanism of action is unknown, its proposed
antagonism of both the central dopamine Type 2 (D(2)) and serotonin Type 2 (5HT(2A)) receptors. It also has antagon
alpha-1 adrenergic, alpha-2 adrenergic, and H1 histaminergic receptors; however, the degree of affinity is unclear. Pal
known affinity for cholinergic muscarinic or beta-1 and beta-2 adrenergic receptors (Prod Info INVEGA(TM) extended-
2006). 

 
 4.5   Therapeutic Uses 

 
4.5.A   Schizophrenia 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Paliperidone is indicated for the treatment of schizophrenia (Prod Info INVEGA(TM) extended-release or
A 6-week, randomized, double-blind, placebo- and active-controlled, dose-response study (n=630) demo
daily paliperidone (6 milligrams (mg), 9 mg, and 12 mg) extended-release (ER) was effective in significan
schizophrenia symptoms, personal functioning, and social functioning (Kane et al, 2007). 
In a randomized, double-blind, placebo-controlled study (n=113), paliperidone extended-release (ER) tab
delayed time-to-recurrence of schizophrenia symptoms and maintained symptom stability relative to plac
2007). 
Geriatric patients (n=114) were safely treated with paliperidone extended-release tablets and although no
for efficacy or safety and tolerability, clinical improvements were seen, according to a prospective, 6-wee
randomized, placebo-controlled, optional 24-week open-label extension safety trial (Tzimos et al, 2008). 

3)  Adult: 
a)  Acute Therapy 

1)  A 6-week, randomized, double-blind, placebo- and active-controlled, dose-response study demonstra
paliperidone (6 milligrams (mg), 9 mg, and 12 mg) extended-release (ER) was effective in significantly im
symptoms, personal functioning, and social functioning. The enrolled patients (n=630) were greater than 
of age (mean age, 37.1 years), experiencing an acute episode of schizophrenia (Positive and Negative S
(PANSS) score between 70 and 120), and had a diagnosis of schizophrenia according to the Diagnostic 
of Mental Disorders Fourth Edition (DSM-IV) for at least 1 year. After discontinuation of previous medicat
antiparkinsonian drugs, beta-blockers or other psychotropic agents) for three days prior to randomization
group (n=628) received either paliperidone ER 6 mg (n=123), paliperidone ER 9 mg (n=122), paliperidon
olanzapine 10 mg (n=128), or placebo (n=126) once daily for 6 weeks. The primary efficacy variable was
PANSS score from baseline to 6 weeks for each dose of paliperidone ER compared to placebo. The mea
deviation (SD)) decrease in PANSS score was 17.9 (+/-22.2), 17.2 (+/-20.2), 23.3 (+/-20.1) for the 6 mg, 
paliperidone ER groups (p less than 0.001 vs placebo), respectively, compared with 4.1 (+/-23.2), and 19
placebo and olanzapine groups, respectively. All doses of paliperidone ER resulted in statistically signific
placebo (p less than 0.001) in all PANSS Marder factor scores. Clinical response (defined as a greater th
decrease in PANSS total score) was achieved in 56%, 51%, 61%, and 30% for the paliperidone ER 6 mg
placebo groups, respectively (p less than 0.001 for all groups vs placebo). Improvement in personal and 
(+/- SD) scores was 9.1 (+/-15.5), 8.1 (+/-14.5), 11.5 (+/-16), and 0.5 (+/-15.5) for the paliperidone 6 mg, 
placebo groups, respectively (p less than 0.001). At 6 weeks, fewer patients were classified as marked o
the Clinical and Global Impressions-Severity scale scores (paliperidone ER 6 mg: 62.6% at baseline vs 2
paliperidone ER 9 mg: 57.3% at baseline vs 23% at 6 weeks, paliperidone ER 12 mg: 64.4% at baseline 
placebo: 59.5% at baseline vs 50.8% at 6 weeks, p less than 0.001 for all doses vs placebo). The numbe
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adverse effects in the safety analysis group (n=629) was similar among all groups. The most common ad
to discontinuation of the study was tachycardia (2% for paliperidone ER 12 mg, 1% in all other groups). P
showed no observable dose-response relationship for the severity of adverse events. The most common
effect was psychosis which occurred in 2% of the paliperidone ER 12 mg group, 1% of the placebo, palip
olanzapine groups, and in 0% of the paliperidone ER 9 mg group. Most movement disorder-related adve
to moderate in severity; 3 patients discontinued the study because of movement disorder-related adverse
paliperidone ER 6 mg group, 2 in the 12 mg group) (Kane et al, 2007). 

b)  Maintenance Therapy 
1)  In a randomized, double-blind, placebo-controlled study, paliperidone extended-release (ER) tablets s
time-to-recurrence of schizophrenia symptoms and maintained symptom stability relative to placebo. The
65 years old and had a diagnosis of schizophrenia according to the Diagnostic and Statistical Manual of 
Fourth Edition (DSM-IV) for at least 1 year. The patients were also experiencing an acute episode of sch
and Negative Syndrome Scale (PANSS) total score of 70-120). The study consisted of an 8-week run-in 
patients received open-label paliperidone ER, starting at 9 milligrams (mg) once daily and adjusted until 
for at least 2 weeks (dose range: 3 to 15 mg once daily). This was followed by a 6-week open-label stabi
they remained on their stabilized dose. Patients then entered a double-blinded treatment phase in which 
randomized to receive paliperidone ER or placebo for maintenance therapy. The patients remained in the
until they experienced a recurrence event (defined as: psychiatric hospitalization, a pre-defined increase 
Clinical and Global Impression-Severity (CGI-S) score, deliberate self-injury, aggressive behavior, suicid
homicidal ideation), until they withdrew from the study or until the end of the study. The time to first recur
double-blind phase was the primary efficacy variable. At the interim analysis (n=113), the study was term
significant efficacy was established; 14 patients (25%) in the paliperidone ER group experienced a recur
to 29 patients (53%) in the placebo group. In the final analysis (n=205), paliperidone ER significantly dela
recurrence (25% quantile of time-to-recurrence was 83 days for paliperidone ER vs 23 days for placebo, 
open-label phases of the trial, 73% of patients reported treatment-related adverse events while 37% of p
treatment-related adverse events in the double-blind phase. A 2 fold increase in treatment-related advers
reported for the placebo group than for the paliperidone ER group; most related to the underlying psycho
psychosis and aggressive reaction occurred more frequently in the placebo group (n=102, 23% and 6%, 
the paliperidone ER group (n=104, 7% and 1%, respectively) (Kramer et al, 2007). 

c)  Geriatric 
1)  According to a prospective, 6-week, double-blind, randomized, placebo-controlled, optional 24-week o
safety trial, paliperidone treatment was well tolerated in the geriatric population compared with placebo. T
adverse events in geriatric patients receiving paliperidone extended-release tablets in general were simil
increased age-related incidences of somnolence and elevated pulse rate. Although the study was not su
efficacy or safety and tolerability, clinical improvements were seen in the Positive and Negative Syndrom
paliperidone-treated (n=76) versus placebo-treated patients (n=38) during the 6-week double-blind perio
difference in the change from baseline of -14.6 vs -9.9, respectively yielding a difference between groups
confidence interval, -9.9 to -1.1, p=0.014). There were nonsignificant differences seen between treatmen
Clinical Global Impressions Severity (CGI-S) scale, Personal and Social Performance Scale, and the Sch
Life Scale. The study included 114 patients (mean age of 70 years) with 99% having moderate to severe
receiving either placebo or median mean dose of paliperidone ER 8.4 milligrams/day (mg/day) during the
and median mean doses of 7.4 mg and 8.5 mg in the placebo/paliperidone ER and paliperidone ER/palip
respectively during the open-label phase (Tzimos et al, 2008). 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

 
4.6.A   Quetiapine Fumarate 

 
4.6.A.1   Schizophrenia, Recent exacerbation, in hospitalized patients 

a)  In a randomized, double-blind, placebo- and active-controlled clinical trial (n=394), treatment with paliperid
(ER) produced significantly improved Positive and Negative Syndrome Scale (PANSS) total scores compared
hospitalized patients with a recent exacerbation of schizophrenia. Hospitalized patients 18 to 65 years of age
(defined as lasting less than 4 weeks but more than 4 days) of schizophrenia (paranoid, disorganized, or und
diagnosed using Diagnostic and Statistical Manual of Mental Disorders Fourth edition (DSM-IV)), a Clinical G
Severity (CGI-S) scale score of 5 or greater, and symptom scores of 4 or greater on 2 or more of the following
hostility, excitement, tension, uncooperativeness, and poor impulse control (with a combined score of these it
were eligible for enrollment. Following the discontinuation of all psychotropic agents, patients were randomize
paliperidone ER (n=157; baseline mean PANSS total score, 102.8 +/- 13.1 points), quetiapine (n=157; baseli
score, 101.3 +/- 13.3 points), or placebo (n=80; baseline mean PANSS total score, 103.8 +/- 15.7 points). In a
phase, paliperidone ER was initiated at 6 milligrams (mg)/day on days 1 to 3 and then increased to 9 mg/day 
an optional dose increase to 12 mg/day starting on day 8 if necessary (mean dose, 10.4 +/- 1.7 mg/day) and 
at 50 mg/day on day 1, 100 mg/day on day 2, 200 mg/day on day 3, 400 mg/day on day 4, 600 mg/day on da
dose increase to 800 mg/day on day 8 (mean dose, 690.9 +/- 134.3 mg/day). Psychotropic medications (excl
additional paliperidone ER or quetiapine) could be added following the 14-day monotherapy phase (one or m
agents: paliperidone ER, 52.9%; quetiapine, 55.4%; placebo, 66.7%). The least-squares mean PANSS total s
baseline to day 14 was significantly decreased in the paliperidone ER arm (-23.4 +/- 1.8 (standard error (SE))
with the quetiapine arm (-17.1 +/- 1.8 (SE) points; p less than 0.001) (primary endpoint) and the placebo arm 
between group analyses (using a least-squares mean differences in change scores with the last observation 
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patients in the paliperidone ER arm had significantly improved PANSS total score, PANSS scale negative sym
PANSS scale disorganized thoughts scores, PANSS scale uncontrolled hostility/excitement scores, and CGI-
with patients in the quetiapine and placebo arms at day 14 and at the end of 6 weeks of treatment (day 42) (T
the PANSS scale positive symptoms score (PANSS-P) and Clinical Global Impression of Change (CGI-C) sco
improved in the paliperidone ER arm compared with the quetiapine and placebo arms at day 14 and paliperid
improved PANSS-P and CGI-C compared with placebo at day 42 (Table 1). Serious adverse events were rep
and 2.5% of patients in the paliperidone ER, quetiapine, and placebo arms, respectively. Extrapyramidal sym
significantly (p less than 0.001) higher in the paliperidone ER arm following the 14-day monotherapy phase co
quetiapine using the Simpson-Angus Rating Scale (total score). The incidence of movement disorders at day
significantly different between the 3 arms using the Barnes Akathisia Rating Scale and the Abnormal Involunt
(Canuso et al, 2009). 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Anticonvulsant 
Phenyltriazine 

2)  Dosing Information 
a)  Adult 

1)  caution for potential for dispensing errors involving similarly named medications (Prod Info LAMICTAL chewab
disintegrating tablets, 2009) 
2)  safety and efficacy as initial monotherapy, for conversion to monotherapy from a non-enzyme-inducing antiepi
conversion to monotherapy from 2 or more concomitant antiepileptic drugs has not been established (Prod Info LA
orally disintegrating tablets, 2009) 

a)  Bipolar I disorder 
1)  (patients not taking enzyme-inducing drugs or valproic acid) 25 mg/day orally for 2 weeks, then 50 mg
200 mg/day; usual maintenance dose of lamotrigine in patients not taking enzyme-inducing drugs or valp
dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009) 
2)  (added to valproic acid regimen) 25 mg/day orally every other day for 2 weeks, then 25 mg/day for 2 w
usual maintenance dose of lamotrigine in patients taking valproic acid is 100 mg/day (Prod Info LAMICTA
disintegrating tablets, 2009) 
3)  (added to enzyme-inducing antiepileptic drug regimen without valproic acid) 50 mg/day orally for 2 we
then 200 mg/day for 1 week (in divided doses), then 300 mg/day for 1 week (in divided doses), then may
mg/day (in divided doses) (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disi

b)  Lennox-Gastaut syndrome; Adjunct 
1)  (added to antiepileptic drug regimen with valproic acid) 25 mg/day ORALLY every OTHER day for 2 w
dosage by 25 to 50 mg/day ORALLY every 1 to 2 weeks to the usual maintenance dose of 100 to 400 m
of patients adding lamotrigine to valproic acid ALONE ranges from 100 to 200 mg/day (Prod Info LAMICT
disintegrating tablets, 2009) 
2)  (added to antiepileptic drug regimen not containing enzyme-inducing antiepileptic drugs or valproic ac
2 weeks; may increase dosage by 50 mg/day every 1 to 2 weeks to the usual maintenance dose of 225 t
chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009) 
3)  (added to enzyme-inducing antiepileptic drug regimen without valproic acid) 50 mg/day ORALLY for 2
weeks; may increase dosage by 100 mg/day ORALLY every 1 to 2 weeks to the usual maintenance dose
LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009) 

c)  Partial seizure, Adjunct or monotherapy 
1)  (chewable dispersible or orally disintegrating tablets; added to antiepileptic drug regimen with valproic
then 25 mg/day for 2 weeks; may increase dosage by 25 to 50 mg/day ORALLY every 1 to 2 weeks to th
2 divided doses; usual maintenance dose of patients adding lamotrigine to valproic acid ALONE ranges f
dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009) 
2)  (chewable dispersible or orally disintegrating tablets; added to antiepileptic drug regimen not containin
ORALLY for 2 weeks, then 50 mg/day for 2 weeks; may increase dosage by 50 mg/day every 1 to 2 wee
in 2 divided doses (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrati
3)  (chewable dispersible or orally disintegrating tablets; added to antiepileptic drug regimen containing e
mg/day orally for 2 weeks, then 100 mg/day (in 2 divided doses) for 2 weeks; may increase dosage by 10
maintenance dose of 300 to 500 mg/day (in 2 divided doses) (Prod Info LAMICTAL chewable dispersible
2009) 
4)  (chewable dispersible or orally disintegrating tablets; conversion to monotherapy in patients, 16 yr and
inducing antiepileptic drug) 500 mg/day orally (in 2 divided doses); titrate lamotrigine to the targeted dose
withdraw the other drug by 20% decrements each week over a 4-week period (Prod Info LAMICTAL chew
disintegrating tablets, 2009) 
5)  (chewable dispersible or orally disintegrating tablets; conversion to monotherapy in patients, 16 yr and
lamotrigine to 200 mg/day while maintaining valproic acid dose, the maintain lamotrigine dose at 200 mg
by decrements no greater than 500 mg/day per week and then maintain the dose at 500 mg/day for 1 we
while simultaneously decreasing the valproic acid to 250 mg/day and maintain this for 1 week, finally disc
100 mg/day each week until the maintenance dose of 500 mg/day is reached(Prod Info LAMICTAL chew
disintegrating tablets, 2009)  
6)  (extended-release tablets; added to antiepileptic drug regimen with valproic acid) weeks 1 and 2, 25 m
mg/day; week 5, 50 mg/day; week 6, 100 mg/day; week 7, 150 mg/day; weeks 8 onwards to maintenanc
200 to 250 mg/day (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
7)  (extended-release tablets; added to antiepileptic drug regimen not containing enzyme-inducing drugs 
weeks 3 and 4, 50 mg/day; week 5, 100 mg/day; week 6, 150 mg/day; week 7, 200 mg/day; weeks 8 onw
at weekly intervals), 300 to 400 mg/day (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
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8)  (extended-release tablets; added to antiepileptic drug regimen containing enzyme-inducing drugs and
ORALLY; weeks 3 and 4, 100 mg/day; week 5, 200 mg/day; week 6, 300 mg/day; week 7, 400 mg/day; w
100 mg/day at weekly intervals), 400 to 600 mg/day (Prod Info LAMICTAL XR oral extended-release tab
9)  (extended-release tablets; conversion from immediate-release lamotrigine tablets) initial, should matc
need adjustments depending on therapeutic response after conversion (Prod Info LAMICTAL XR oral ex

d)  Tonic-clonic seizure, Primary generalized; Adjunct 
1)  (added to antiepileptic drug regimen with valproic acid) 25 mg/day orally every other day for 2 weeks,
25 to 50 mg/day orally every 1 to 2 weeks to the usual maintenance dose of 100 to 400 mg/day in 1 to 2 
adding lamotrigine to valproic acid alone ranges from 100 to 200 mg/day (Prod Info LAMICTAL chewable
disintegrating tablets, 2009) 
2)  (added to antiepileptic drug regimen not containing enzyme-inducing antiepileptic drugs or valproic ac
weeks; may increase dosage by 50 mg/day every 1 to 2 weeks to the usual maintenance dose of 225 to 
chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009) 
3)  (added to enzyme-inducing antiepileptic drug regimen without valproic acid) 50 mg/day orally for 2 we
may increase dosage by 100 mg/day orally every 1 to 2 weeks to the usual maintenance dose of 300 to 5
chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009) 

b)  Pediatric 
1)  safety and efficacy of extended-release lamotrigine in patients below 13 years of age has not been established
tablets, 2009) 
2)  safety and efficacy in pediatric patients with acute mood disorders has not been established (Prod Info LAMICT
2007) 
3)  efficacy in pediatric patients (age range, 1 to 24 months) for the treatment of partial seizures was not demonstr
tablets, oral tablets, orally disintegrating tablets, 2009) 

a)  Lennox-Gastaut syndrome; Adjunct 
1)  (2 to 12 yr; added to antiepileptic drug regimen with valproic acid) 0.15 mg/kg/day (rounded down to t
doses for 2 weeks, then 0.3 mg/kg/day (rounded down to the nearest whole tablet) in 1 to 2 divided dose
every 1 to 2 weeks (rounded down to the nearest whole tablet) to the usual maintenance dose of 1 to 5 m
usual maintenance dose for children adding lamotrigine to valproic acid ALONE ranges from 1 to 3 mg/kg
tablets, oral tablets, orally disintegrating tablets, 2009) 
2)  (2 to 12 yr; added to antiepileptic drug regimen not containing enzyme-inducing antiepileptic drugs or 
nearest whole tablet) ORALLY in 1 to 2 divided doses for 2 weeks, then 0.6 mg/kg/day (rounded down to
weeks; may increase dosage by 0.6 mg/kg/day every 1 to 2 weeks (rounded down to the nearest whole t
mg/kg/day in 2 divided doses (max 300 mg/day) (Prod Info LAMICTAL chewable dispersible oral tablets,
3)  (2 to 12 yr; added to enzyme-inducing antiepileptic drug regimen without valproic acid) 0.6 mg/kg/day
2 divided doses for 2 weeks, then 1.2 mg/kg/day (rounded down to the nearest whole tablet) in 2 divided
mg/kg/day every 1 to 2 weeks (rounded down to the nearest whole tablet) to the usual maintenance dose
mg/day) (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets
4)  (over age 12; added to antiepileptic drug regimen with valproic acid) 25 mg/day ORALLY every OTHE
increase dosage by 25 to 50 mg/day ORALLY every 1 to 2 weeks to the usual maintenance dose of 100 
maintenance dose of patients adding lamotrigine to valproic acid ALONE ranges from 100 to 200 mg/day
tablets, oral tablets, orally disintegrating tablets, 2009) 
5)  (over age 12; added to antiepileptic drug regimen not containing enzyme-inducing antiepileptic drugs 
50 mg/day for 2 weeks; may increase dosage by 50 mg/day every 1 to 2 weeks to the usual maintenance
Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009) 
6)  (over age 12; added to enzyme-inducing antiepileptic drug regimen without valproic acid) 50 mg/day O
doses) for 2 weeks; may increase dosage by 100 mg/day ORALLY every 1 to 2 weeks to the usual main
(Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009) 

b)  Partial seizure, Adjunct or monotherapy 
1)  (chewable dispersible or orally disintegrating tablets; 2 to 12 yr; added to antiepileptic drug regimen w
nearest whole tablet) ORALLY in 1 to 2 divided doses for 2 weeks, then 0.3 mg/kg/day (rounded down to
weeks; may increase dosage by 0.3 mg/kg/day every 1 to 2 weeks (rounded down to the nearest whole t
mg/kg/day in 1 to 2 divided doses (max 200 mg/day); usual maintenance dose for children adding lamotr
mg/kg/day (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating table
2)  (chewable dispersible or orally disintegrating tablets; 2 to 12 yr; added to antiepileptic drug regimen n
valproic acid) 0.3 mg/kg/day (rounded down to the nearest whole tablet) ORALLY in 1 to 2 divided doses
nearest whole tablet) in 2 divided doses for 2 weeks; may increase dosage by 0.6 mg/kg/day every 1 to 2
the usual maintenance dose of 4.5 to 7.5 mg/kg/day in 2 divided doses (max 300 mg/day) (Prod Info LAM
orally disintegrating tablets, 2009) 
3)  (chewable dispersible or orally disintegrating tablets; 2 to 12 yr; added to enzyme-inducing antiepilept
(rounded down to the nearest whole tablet) ORALLY in 2 divided doses for 2 weeks, then 1.2 mg/kg/day 
doses for 2 weeks; may increase dosage by 1.2 mg/kg/day every 1 to 2 weeks (rounded down to the nea
15 mg/kg/day in 2 divided doses (max 400 mg/day) (Prod Info LAMICTAL chewable dispersible oral table
4)  (chewable dispersible or orally disintegrating tablets, over age 12; added to antiepileptic drug regimen
day for 2 weeks, then 25 mg/day for 2 weeks; may increase dosage by 25 to 50 mg/day ORALLY every 1
400 mg/day in 1 to 2 divided doses; usual maintenance dose of patients adding lamotrigine to valproic ac
LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009) 
5)  (chewable dispersible or orally disintegrating tablets; over age 12; added to antiepileptic drug regimen
valproic acid) 25 mg/day ORALLY for 2 weeks, then 50 mg/day for 2 weeks; may increase dosage by 50
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dose of 225 to 375 mg/day in 2 divided doses (Prod Info LAMICTAL chewable dispersible oral tablets, or
6)  (chewable dispersible or orally disintegrating tablets; over age 12; added to enzyme-inducing antiepile
ORALLY for 2 weeks, then 100 mg/day (in 2 divided doses) for 2 weeks; may increase dosage by 100 m
maintenance dose of 300 to 500 mg/day (in 2 divided doses) (Prod Info LAMICTAL chewable dispersible
2009) 
7)  (extended-release tablets; age 13 and older; added to antiepileptic drug regimen with valproic acid) w
weeks 3 and 4, 25 mg/day; week 5, 50 mg/day; week 6, 100 mg/day; week 7, 150 mg/day; week 8 onwa
100 mg/day at weekly intervals), 200 to 250 mg/day (Prod Info LAMICTAL XR oral extended-release tab
8)  (extended-release tablets; age 13 and older; added to antiepileptic drug regimen not containing enzym
mg/day ORALLY; weeks 3 and 4, 50 mg/day; week 5, 100 mg/day; week 6, 150 mg/day; week 7, 200 mg
should not exceed 100 mg/day at weekly intervals), 300 to 400 mg/day (Prod Info LAMICTAL XR oral ex
9)  (extended-release tablets; age 13 and older; added to antiepileptic drug regimen containing enzyme-i
2, 50 mg/day ORALLY; weeks 3 and 4, 100 mg/day; week 5, 200 mg/day; week 6, 300 mg/day; week 7, 
increase should not exceed 100 mg/day at weekly intervals), 400 to 600 mg/day (Prod Info LAMICTAL X
10)  (extended-release tablets; age 13 and older; conversion from immediate-release lamotrigine tablets)
release lamotrigine; may need adjustments depending on therapeutic response after conversion (Prod In

c)  Tonic-clonic seizure, Primary generalized; Adjunct 
1)  (2 to 12 yr; added to antiepileptic drug regimen with valproic acid) 0.15 mg/kg/day (rounded down to t
for 2 weeks, then 0.3 mg/kg/day (rounded down to the nearest whole tablet) in 1 to 2 divided doses for 2 
to 2 weeks (rounded down to the nearest whole tablet) to the usual maintenance dose of 1 to 5 mg/kg/da
maintenance dose for children adding lamotrigine to valproic acid ALONE ranges from 1 to 3 mg/kg/day 
oral tablets, orally disintegrating tablets, 2009) 
2)  (2 to 12 yr; added to antiepileptic drug regimen not containing enzyme-inducing antiepileptic drugs or 
nearest whole tablet) ORALLY in 1 to 2 divided doses for 2 weeks, then 0.6 mg/kg/day (rounded down to
weeks; may increase dosage by 0.6 mg/kg/day every 1 to 2 weeks (rounded down to the nearest whole t
mg/kg/day in 2 divided doses (max 300 mg/day) (Prod Info LAMICTAL chewable dispersible oral tablets,
3)  (2 to 12 yr; added to enzyme-inducing antiepileptic drug regimen without valproic acid) 0.6 mg/kg/day
divided doses for 2 weeks, then 1.2 mg/kg/day (rounded down to the nearest whole tablet) in 2 divided d
mg/kg/day every 1 to 2 weeks (rounded down to the nearest whole tablet) to the usual maintenance dose
mg/day) (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets
4)  (over age 12; added to antiepileptic drug regimen with valproic acid) 25 mg/day orally every other day
increase dosage by 25 to 50 mg/day ORALLY every 1 to 2 weeks to the usual maintenance dose of 100 
maintenance dose of patients adding lamotrigine to valproic acid alone ranges from 100 to 200 mg/day (
oral tablets, orally disintegrating tablets, 2009) 
5)  (over age 12; added to antiepileptic drug regimen not containing enzyme-inducing antiepileptic drugs 
mg/day for 2 weeks; may increase dosage by 50 mg/day every 1 to 2 weeks to the usual maintenance do
LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009) 
6)  (over age 12; added to enzyme-inducing antiepileptic drug regimen without valproic acid) 50 mg/day o
for 2 weeks; may increase dosage by 100 mg/day ORALLY every 1 to 2 weeks to the usual maintenance
Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009) 

3)  Contraindications 
a)  hypersensitivity to lamotrigine or any component of the product (Prod Info LAMICTAL chewable dispersible oral tab
Prod Info LAMICTAL XR oral extended-release tablets, 2009) 

4)  Serious Adverse Effects 
a)  Anemia 
b)  Angioedema 
c)  Disseminated intravascular coagulation 
d)  Eosinophil count raised 
e)  Erythema multiforme 
f)  Leukopenia 
g)  Liver failure 
h)  Stevens-Johnson syndrome 
i)  Thrombocytopenia 
j)  Toxic epidermal necrolysis 

5)  Clinical Applications 
a)  FDA Approved Indications 

1)  Bipolar I disorder 
2)  Lennox-Gastaut syndrome; Adjunct 
3)  Partial seizure, Adjunct or monotherapy 
4)  Tonic-clonic seizure, Primary generalized; Adjunct 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 
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Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product Ind
B)  Synonyms 

Lamotrigine 
C)  Orphan Drug Status 

1)  Lamotrigine has been designated an orphan product for use in the treatment of Lennox-Gastaut syndrome. 
D)  Physicochemical Properties 

1)  Molecular Weight 
a)  256.09 (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 

2)  pKa 
a)  5.7 (Prod Info LAMICTAL XR oral extended-release tablets, 2009)  

3)  Solubility 
a)  Lamotrigine is very slightly soluble in water (0.17 mg/mL at 25 degrees C) and slightly soluble in 0.1 molar
LAMICTAL XR oral extended-release tablets, 2009). 

 
 1.2   Storage and Stability 

A)  Preparation 
1)  Oral route 

a)  Chewable Dispersible Tablets 
1)  Chewable dispersible tablets may be swallowed whole, chewed, or dispersed in water or diluted fruit j
nearest whole tablet. Disperse by adding tablets to a small amount of liquid (1 teaspoon, or enough to co
dispersed (approximately 1 min), swirl solution and consume entire volume immediately (Prod Info LAMI
orally disintegrating tablets, 2009). 

b)  Orally Disintegrating Tablets 
1)  Orally disintegrating tablets should be placed onto the tongue and moved around in the mouth. The ta
without water and may be taken with or without food (Prod Info LAMICTAL chewable dispersible oral tab

c)  Extended-Release Tablets 
1)  Extended-release tablets must be swallowed whole with or without food. The tablet must not be chew
extended-release tablets, 2009). 

B)  Lamotrigine 25 milligrams (mg) tablets and lamotrigine chewable dispersible 2 mg, 5 mg and 25 mg tablets should 
Fahrenheit (F)) with excursions permitted between 15 and 30 degrees C (59 to 86 degrees F) in a dry place. Lamotrigi
stored at 25 degrees C (77 degrees F) with excursions permitted between 15 to 30 degrees C (59 to 86 degrees F) in 
(R), 2003f). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Other Disease States 

 
1.3.1   Normal Dosage 

 
1.3.1.A   Oral route 

Bipolar I disorder 

Lennox-Gastaut syndrome; Adjunct 

Partial seizure, Adjunct or monotherapy 

Tonic-clonic seizure, Primary generalized; Adjunct 
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1.3.1.A.1   Bipolar I disorder 
a)  Not Taking Enzyme-Inducing Antiepileptic Drugs or Valproic Acid 

1)  The target dose of lamotrigine is 200 milligrams (mg)/day. Doses up to 400 mg/day as monothera
benefit was observed at 400 mg/day as compared to 200 mg/day (Prod Info LAMICTAL chewable di
tablets, 2009) 
2)  For patients not taking carbamazepine (or other enzyme-inducing drugs) or valproic acid: 

 
b)  Added to Valproic Acid Regimen 

1)  The target dose of lamotrigine in combination with valproic acid is 100 mg/day (Prod Info LAMICT
disintegrating tablets, 2009): 
2)  For patients taking valproic acid: 

 
c)  Added to Enzyme-Inducing Antiepileptic Drug Regimen (Without Valproic Acid) 

1)  The target dose of lamotrigine in combination with carbamazepine or other enzyme-inducing drug
dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009). 
2)  For patients taking carbamazepine (or other enzyme-inducing drugs), but not taking valproic acid

 
d)  Adjustment - Discontinuation of Psychotropics 

1)  For discontinuation of psychotropic drugs excluding valproic acid, carbamazepine, or other enzym
dose (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablet

e)  Adjustment - Discontinuation of Valproic Acid 
1)  For patients discontinuing valproic acid, the dose of lamotrigine should be doubled over a 2-week
LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009): 

 
f)  Adjustment - Discontinuation of Carbamazepine 

1)  For patients discontinuing carbamazepine or other enzyme-inducing agents, the dose of lamotrig
should be decreased by half over a 2-week period in equal weekly decrements. The dose may then 
mg/day (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tab

 
 
1.3.1.A.2   Lennox-Gastaut syndrome; Adjunct 

a)  With Valproic Acid 
1)  For adult patients adding lamotrigine to an antiepileptic drug (AED) regimen containing valproic a
tablets, oral tablets, orally disintegrating tablets, 2009): 

Lamotrigine added to antiepileptic drug (AED) regimen containing valproic acid:  
Weeks 1 and 2: 25 milligrams (mg) every other day 
Weeks 3 and 4: 25 mg every day 

Weeks 1 and 2: 25 mg/day
Weeks 3 and 4: 50 mg/day
Week 5: 100 mg/day
Week 6: 200 mg/day
Week 7: 200 mg/day (target dose)

Weeks 1 and 2: 25 mg every other day
Weeks 3 and 4: 25 mg/day
Week 5: 50 mg/day
Week 6: 100 mg/day
Week 7: 100 mg/day (target dose)

Weeks 1 and 2: 50 mg/day
Weeks 3 and 4: 100 mg/day (divided doses)
Week 5: 200 mg/day (divided doses)
Week 6: 300 mg/day (divided doses)
Week 7: 400 mg/day (divided doses) (target dose)

AFTER DISCONTINUATION OF VALPROIC ACID
Current lamotrigine dose: 100 mg/day
Week 1: 150 mg/day
Week 2: 200 mg/day
Week 3 and onward: 200 mg/day

AFTER DISCONTINUATION OF CARBAMAZEPINE OR OTHER 
ENZYME-INDUCING DRUGS
Current lamotrigine dose: 400 mg/day
Week 1: 400 mg/day
Week 2: 300 mg/day
Week 3 and onward: 200 mg/day
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Week 5 and onward: Doses may be increased by 25 to 50 mg/day every 1 to 2 weeks to ac
Usual maintenance dose: 100 to 400 mg/day (1 or 2 divided doses)  

The usual maintenance dose in patients adding lamotrigine to valproic acid alone rang
b)  Without Valproic Acid 

1)  For adult patients receiving enzyme-inducing antiepileptic drugs (EIAED) (carbamazepine, pheny
(Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 200

Lamotrigine added to EIAED regimen without valproic acid:  
Weeks 1 and 2: 50 mg/day 
Weeks 3 and 4: 100 mg/day (in 2 divided doses) 
Week 5 and onward: Doses may be increased by 100 mg/day every 1 to 2 weeks to achiev
Usual maintenance dose: 300 to 500 mg/day (in two divided doses) 

c)  With Antiepileptic Drugs Not Containing Enzyme-Inducing Properties or Valproic Acid 
1)  For adult patients adding lamotrigine to an antiepileptic drug (AED) regimen not containing enzym
LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009) : 

Lamotrigine added to AED regimen not containing drug-inducing AED or valproic acid: 
Weeks 1 and 2: 25 mg/day 
Weeks 3 and 4: 50 mg/day  
Wee 5 and onward: Doses may be increased by 50 mg/day every 1 to 2 weeks to achieve 
Usual maintenance dose: 225 to 375 mg/day (in 2 divided doses) 

 
1.3.1.A.3   Partial seizure, Adjunct or monotherapy 

a)  With Valproic Acid 
1)  For patients age 13 years or older adding extended-release lamotrigine to an antiepileptic drug (A
LAMICTAL XR oral extended-release tablets, 2009): 

Extended-release lamotrigine added to AED regimen containing valproic acid:  
Weeks 1 and 2: 25 milligrams (mg) once every other day 
Weeks 3 and 4: 25 mg once daily 
Week 5: 50 mg once daily 
Week 6: 100 mg once daily 
Week 7: 150 mg once daily 
Week 8 onwards to maintenance: 200 to 250 mg once daily  
Dose increase at week 8 or later should not exceed 100 mg daily at weekly intervals 

2)  For adult patients adding chewable dispersible or orally disintegrating lamotrigine to an antiepilep
Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009): 

Chewable dispersible or orally disintegrating lamotrigine added to AED regimen containing valp
Weeks 1 and 2: 25 milligrams (mg) every other day 
Weeks 3 and 4: 25 mg every day 
Week 5 and onward: Doses may be increased by 25 to 50 mg/day every 1 to 2 weeks to ac
Usual maintenance dose: 100 to 400 mg/day (1 or 2 divided doses)  

The usual maintenance dose in patients adding lamotrigine to valproic acid alone rang
b)  Without Valproic Acid 

1)  (extended-release tablets) For patients 13 years or older receiving enzyme-inducing antiepileptic
phenobarbital, or primidone) without valproic acid (Prod Info LAMICTAL XR oral extended-release ta

Extended-release lamotrigine added to EIAED regimen without valproic acid:  
Weeks 1 and 2: 50 mg once daily 
Weeks 3 and 4: 100 mg once daily 
Week 5: 200 mg once daily 
Week 6: 300 mg once daily 
Week 7: 400 mg once daily 
Week 8 onwards to maintenance: 400 to 600 mg once daily  
Dose increase at week 8 or later should not exceed 100 mg daily at weekly intervals 

2)  (chewable dispersible or orally disintegrating tablets) For adult patients receiving enzyme-inducin
phenytoin, phenobarbital, or primidone) without valproic acid (Prod Info LAMICTAL chewable disper
tablets, 2009): 

Chewable dispersible or orally disintegrating lamotrigine added to EIAED regimen without valpro
Weeks 1 and 2: 50 mg/day 
Weeks 3 and 4: 100 mg/day (in 2 divided doses) 
Week 5 and onward: Doses may be increased by 100 mg/day every 1 to 2 weeks to achiev
Usual maintenance dose: 300 to 500 mg/day (in two divided doses) 

c)  With Antiepileptic Drugs Not Containing Enzyme-Inducing Properties or Valproic Acid 
1)  For patients 13 years or older adding extended-release lamotrigine to an antiepileptic drug (AED)
valproic acid (Prod Info LAMICTAL XR oral extended-release tablets, 2009): 

Extended-release lamotrigine added to EIAED regimen without valproic acid:  
Weeks 1 and 2: 25 mg once daily 
Weeks 3 and 4: 50 mg once daily 
Week 5: 100 mg once daily 
Week 6: 150 mg once daily 
Week 7: 200 mg once daily 
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Week 8 onwards to maintenance: 300 to 400 mg once daily  
Dose increase at week 8 or later should not exceed 100 mg daily at weekly intervals 

2)  For adult patients adding chewable dispersible or orally disintegrating lamotrigine to an antiepilep
properties or valproic acid (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally

Chewable dispersible or orally disintegrating lamotrigine added to AED regimen not containing d
Weeks 1 and 2: 25 mg/day 
Weeks 3 and 4: 50 mg/day  
Week 5 and onward: Doses may be increased by 50 mg/day every 1 to 2 weeks to achieve
Usual maintenance dose: 225 to 375 mg/day (in 2 divided doses) 

d)  Conversion from Immediate-Release to Extended-Release Formulation 
1)  The initial dose of extended-release lamotrigine in patients age 13 years and older should match 
Depending on the therapeutic response after conversion, the total daily dose may need to be adjuste
Info LAMICTAL XR oral extended-release tablets, 2009). 

e)  Conversion to Monotherapy, With Enzyme-Inducing Antiepileptic Drug 
1)  The recommended dose for conversion from adjunctive therapy with a single-enzyme-inducing a
patients 16 years-old and older, is 500 milligrams/day (mg/day) given in 2 divided doses. Lamotrigin
maintaining the first drug at a fixed level. Lamotrigine should be titrated as follows (Prod Info LAMIC
orally disintegrating tablets, 2009): 

Weeks 1 and 2: 50 mg/day 
Weeks 3 and 4: 100 mg/day (in two divided doses) 
Doses may be increased by 100 mg/day every 1 to 2 weeks to achieve maintenance. 
After achieving a dose of 500 mg/day of lamotrigine, withdrawal of the concomitant drug should
each week. 

f)  Conversion to Monotherapy, With Valproic Acid 
The recommended dose for conversion from adjunctive therapy with valproic acid to monotherapy w
500 milligrams/day (mg/day) given in 2 divided doses. The conversion regimen involves 4 steps. Firs
dose while maintaining the valproic acid dose at a fixed level. Lamotrigine should be titrated as follow
tablets, oral tablets, orally disintegrating tablets, 2009): 

Weeks 1 and 2: 25 mg every other day 
Weeks 3 and 4: 25 mg every day 
Doses may be increased by 25 to 50 mg/day every 1 to 2 weeks to achieve the target dose. 

Secondly, while maintaining the lamotrigine dose at 200 mg/day, valproic acid should be gradually d
500 mg/day per week. This regimen should be maintained for 1 week. Thirdly, the lamotrigine dose s
acid is simultaneously decreased to 250 mg/day. This regimen should also be maintained for 1 week
completely and lamotrigine should be increased by 100 mg/day every week until the recommended 
LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009). 

g)  Conversion to Monotherapy, With Non-Enzyme-Inducing Antiepileptic Drug 
1)  The effects of non-enzyme-inducing antiepileptic drugs other than valproic acid on the metabolism
no dosing guidelines can be provided for the safe and effective conversion to monotherapy with lam
tablets, oral tablets, orally disintegrating tablets, 2009). 

h)  Partial Seizures - Refractory 
1)  In the treatment of simple and complex partial seizures refractory to multiple combinations of ant
milligrams/day has been effective. Dose adjustments are made based on clinical response rather tha
had trough plasma levels in the range of 1 to 4 micrograms/milliliter (Graves & Leppik, 1991; Jawad 

 
1.3.1.A.4   Tonic-clonic seizure, Primary generalized; Adjunct 

a)  With Valproic Acid 
1)  For adult patients adding lamotrigine to an antiepileptic drug (AED) regimen containing valproic a
tablets, oral tablets, orally disintegrating tablets, 2009): 

Lamotrigine added to antiepileptic drug (AED) regimen containing valproic acid:  
Weeks 1 and 2: 25 milligrams (mg) every other day  
Weeks 3 and 4: 25 mg every day 
Week 5 and onward: Doses may be increased by 25 to 50 mg/day every 1 to 2 weeks to ac
Usual maintenance dose: 100 to 400 mg/day (1 or 2 divided doses)  

The usual maintenance dose in patients adding lamotrigine to valproic acid alone rang
b)  Without Valproic Acid 

1)  For adult patients receiving enzyme-inducing antiepileptic drugs (EIAED) (carbamazepine, pheny
(Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 200

Lamotrigine added to EIAED regimen without valproic acid:  
Weeks 1 and 2: 50 mg/day 
Weeks 3 and 4: 100 mg/day (in 2 divided doses) 
Week 5 and onward: Doses may be increased by 100 mg/day every 1 to 2 weeks to achiev
Usual maintenance dose: 300 to 500 mg/day (in two divided doses) 

c)  With Antiepileptic Drugs Not Containing Enzyme-Inducing Properties or Valproic Acid 
1)  For adult patients adding lamotrigine to an antiepileptic drug (AED) regimen not containing enzym
LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009): 

Lamotrigine added to AED regimen not containing drug-inducing AED or valproic acid: 
Weeks 1 and 2: 25 mg/day 
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Weeks 3 and 4: 50 mg/day  
Wee 5 and onward: Doses may be increased by 50 mg/day every 1 to 2 weeks to achieve 
Usual maintenance dose: 225 to 375 mg/day (in 2 divided doses) 

1.3.1.B   Important Note 
1)  Use caution when dispensing lamotrigine (Lamictal(R), Lamisil(R), lamivudine, Ludiomil(R), labetalol, and 
errors involving these similarly named medications (Prod Info LAMICTAL chewable dispersible oral tablets, o
2)  Safety and efficacy of lamotrigine has not been established (Prod Info LAMICTAL chewable dispersible or
2009): 

- as initial monotherapy 
- for conversion to monotherapy from a non-enzyme-inducing antiepileptic agent other than valproic acid
- for simultaneous conversion to monotherapy from 2 or more concomitant antiepileptic drugs  

1.3.1.C   Withdrawal 
1)  In patients requiring discontinuation of lamotrigine, the dosage should be decreased by about 50% per we
patient's safety require a more rapid withdrawal. Discontinuing an enzyme-inducing antiepileptic agent should
valproic acid should shorten the half-life of lamotrigine (Prod Info LAMICTAL(R) oral tablets, chewable disper
extended-release tablets, 2009). 

 
1.3.2   Dosage in Renal Failure 

A)  Use reduced maintenance doses in patients with significant renal impairment. Use with caution in patients with
Prod Info LAMICTAL XR oral extended-release tablets, 2009). 
B)  Twenty volunteers with chronic renal failure (mean creatinine clearance 13 milliliters/minute) were given a sing
prolonged compared to that observed in volunteers with normal renal function (50 hours vs 25 hours). Another 6 p
milligram dose of lamotrigine. On average, approximately 17% (range 5.6% to 35.1%) of lamotrigine was removed
life in these patients during hemodialysis was 12.2 hours, while that between sessions was 59.6 hours (Fillastre e
C)  Dosage of lamotrigine need not be altered in the presence of impaired renal function since lamotrigine disposi
the pharmacokinetics of lamotrigine in 10 subjects with renal failure (estimated creatinine clearance of 10.6 to 25.5
maximum concentration and area-under-the curve were similar since lamotrigine was largely cleared by metabolis
to accumulate. Therefore, impaired renal function would have little effect on the plasma concentrations of lamotrig

 
1.3.3   Dosage in Hepatic Insufficiency 

A)  The manufacturer recommends that in patients with moderate and severe liver impairment without ascites, the
reduced by approximately 25%. In patients with severe hepatic impairment with ascites, the initial, escalation, and
approximately 50%. Clinical response should also be considered during escalation and maintenance dosing (Prod
oral tablets, 2006) (Prod Info LAMICTAL XR oral extended-release tablets, 2009). 

 
1.3.6   Dosage in Other Disease States 

A)  Hyperbilirubinemia 
1)  Elimination of lamotrigine is not significantly impaired in patients with Gilbert's syndrome (unconjugated hy

B)  Pregnancy 
1)  Dose-normalized lamotrigine concentrations progressively decreased during pregnancy with a 40% and 6
women on lamotrigine monotherapy in 2 retrospective studies (n=12 and n=11. respectively). Lamotrigine cle
trimester in a retrospective (n=12) and prospective (n=14) study, respectively. The clearance and concentrati
delivery. Other evidence suggest that there was a less pronounced reduction in lamotrigine plasma concentra
enzyme-inducing antiepileptic drugs or valproic acid (Tomson & Battino, 2007). 
2)  Lamotrigine clearance increased by more than 50% in some women at the onset of pregnancy with a dram
reversed soon after delivery. Increased doses of lamotrigine may be required to maintain therapeutic levels d
following pregnancy (Tran et al, 2002a). 

 
 1.4   Pediatric Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Other Disease States 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Oral route 

Convulsions in the newborn, Intractable 
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Epilepsy, Refractory 

Lennox-Gastaut syndrome; Adjunct 

Partial seizure, Adjunct or monotherapy 

Status epilepticus 

Tonic-clonic seizure, Primary generalized; Adjunct 

 
1.4.1.A.1   Convulsions in the newborn, Intractable 

a)  Adjunctive lamotrigine was successful in reducing the number of seizures in patients with intractable p
label study. In neonates who were taking enzyme-inducing agents, doses up to 10 milligrams per kilogra
between 1 and 12 months of age, who were taking enzyme- inducing agents, final doses ranged betwee
of age, taking valproate and enzyme inducers, were dosed between 5 to 10 mg/kg/day. In infants betwee
mg/kg/day was the final dose (Mikati et al, 2002). 

 
1.4.1.A.2   Epilepsy, Refractory 

a)  Lamotrigine is effective in intractable childhood epilepsy. Doses of lamotrigine 2 to 15 milligrams/kilog
(maximum of 15 milligrams/kilogram/day used in patients on enzyme-inducing antiepileptic drugs (AEDs)
valproate only) (Gibbs et al, 1992); (Yven et al, 1992)(Mims, 1992; Hosking, 1993; Pons, 1993). 

 
1.4.1.A.3   Lennox-Gastaut syndrome; Adjunct 

a)  Age 2 to 12 Years 
1)  With Valproic Acid 

a)  For patients 2 to 12 years of age adding lamotrigine to an antiepileptic drug (AED) regimen c
dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009): 

Lamotrigine added to AED regimen containing valproic acid in patients 2 to 12 years of age
Weeks 1 and 2: 0.15 milligram/kilogram/day (mg/kg/day) in one or two divided doses, r
tablets should be used for dosing 
Weeks 3 and 4: 0.3 mg/kg/day in one or two divided doses, rounded down to the neare
Week 5 and onward: Doses may be increased every 1 to 2 weeks by 0.3 mg/kg/day, ro
the previously administered daily dose to achieve maintenance. 
Usual maintenance dose: 1 to 5 mg/kg/day (maximum 200 mg/day in 1 or 2 divided do

The usual maintenance dose in patients adding lamotrigine to valproic acid alone 
Maintenance doses in patients weighing less than 30 kg may need to be increased

INITIAL WEIGHT BASED DOSING GUIDE:  
Patient weight 6.7 to 14 kg, dose for weeks 1 and 2 is 2 mg every other day; dose
Patient weight 14.1 to 27 kg, dose for weeks 1 and 2 is 2 mg every day; dose for w
Patient weight 27.1 to 34 kg, dose for weeks 1 and 2 is 4 mg every day; dose for w
Patient weight 34.1 to 40 kg, dose for weeks 1 and 2 is 5 mg every day; dose for w

2)  Without Valproic Acid 
a)  For patients age 2 to 12 years old receiving enzyme-inducing antiepileptic drugs (EIAED) (ca
without valproic acid (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally 

Lamotrigine added to EIAED regimen without valproic acid in patients 2 to 12 years of age:
Weeks 1 and 2: 0.6 milligram/kilogram/day (mg/kg/day) in two divided doses, rounded 
Weeks 3 and 4: 1.2 mg/kg/day in two divided doses, rounded down to the nearest who
Week 5 and onward: Doses may be increased every 1 to 2 weeks by 1.2 mg/kg/day, ro
the previously administered daily dose to achieve maintenance. 
Usual maintenance dose: 5 to 15 mg/kg/day (maximum 400 mg/day in 2 divided doses

Maintenance doses in patients weighing less than 30 kg may need to be increased
3)  With Antiepileptic Drugs Not Containing Enzyme-Inducing Properties or Valproic Acid 

a)  For patients 2 to 12 years of age adding lamotrigine to an antiepileptic drug (AED) regimen n
acid (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating ta

Lamotrigine added to an antiepileptic drug (AED) regimen not containing drug-inducing AE
Weeks 1 and 2: 0.3 milligram/kilogram/day (mg/kg/day) in one or two divided doses, ro
tablets should be used for dosing. 
Weeks 3 and 4: 0.6 mg/kg/day in two divided doses, rounded down to the nearest who
Week 5 and onward: Doses may be increased every 1 to 2 weeks by 0.6 mg/kg/day, ro
the previously administered daily dose to achieve maintenance. 
Usual maintenance dose: 4.5 to 7.5 mg/kg/day (maximum 300 mg/day in 2 divided dos

Maintenance doses in patients weighing less than 30 kg may need to be increased
b)  Age 12 Years and Older 

1)  With Valproic Acid 
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a)  For patients 12 years and older adding lamotrigine to an antiepileptic drug (AED) regimen co
dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009): 

Lamotrigine added to antiepileptic drug (AED) regimen containing valproic acid:  
Weeks 1 and 2: 25 milligrams (mg) every other day 
Weeks 3 and 4: 25 mg every day 
Week 5 and onward: Doses may be increased by 25 to 50 mg/day every 1 to 2 weeks 
Usual maintenance dose: 100 to 400 mg/day (1 or 2 divided doses)  

The usual maintenance dose in patients adding lamotrigine to valproic acid alone 
2)  Without Valproic Acid 

a)  For patients 12 years and older receiving enzyme-inducing antiepileptic drugs (EIAED) (carb
without valproic acid (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally 

Lamotrigine added to EIAED regimen without valproic acid:  
Weeks 1 and 2: 50 mg/day 
Weeks 3 and 4: 100 mg/day (in 2 divided doses) 
Week 5 and onward: Doses may be increased by 100 mg/day every 1 to 2 weeks to ac
Usual maintenance dose: 300 to 500 mg/day (in two divided doses) 

3)  With Antiepileptic Drugs Not Containing Enzyme-Inducing Properties or Valproic Acid 
a)  For patients 12 years and older adding lamotrigine to an antiepileptic drug (AED) regimen no
acid (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating ta

Lamotrigine added to AED regimen not containing drug-inducing AED or valproic acid: 
Weeks 1 and 2: 25 mg/day 
Weeks 3 and 4: 50 mg/day  
Wee 5 and onward: Doses may be increased by 50 mg/day every 1 to 2 weeks to achi
Usual maintenance dose: 225 to 375 mg/day (in 2 divided doses) 

 
1.4.1.A.4   Partial seizure, Adjunct or monotherapy 

a)  Extended-release Tablets, Age 13 Years and Older 
1)  With Valproic Acid 

a)  For patients 13 years of age and older adding extended-release lamotrigine to an antiepilept
Info LAMICTAL XR oral extended-release tablets, 2009): 

Extended-release lamotrigine added to AED regimen containing valproic acid:  
Weeks 1 and 2: 25 milligrams (mg) once every other day 
Weeks 3 and 4: 25 mg once daily 
Week 5: 50 mg once daily 
Week 6: 100 mg once daily 
Week 7: 150 mg once daily 
Week 8 onwards to maintenance: 200 to 250 mg once daily  
Dose increase at week 8 or later should not exceed 100 mg daily at weekly intervals 

1)  Without Valproic Acid 
a)  (extended-release tablets) For patients 13 years or older receiving enzyme-inducing ant
phenobarbital, or primidone) without valproic acid (Prod Info LAMICTAL XR oral extended-

Extended-release lamotrigine added to EIAED regimen without valproic acid:  
Weeks 1 and 2: 50 mg once daily 
Weeks 3 and 4: 100 mg once daily 
Week 5: 200 mg once daily 
Week 6: 300 mg once daily 
Week 7: 400 mg once daily 
Week 8 onwards to maintenance: 400 to 600 mg once daily  
Dose increase at week 8 or later should not exceed 100 mg daily at weekly interva

2)  With Antiepileptic Drugs Not Containing Enzyme-Inducing Properties or Valproic Acid 
a)  For patients 13 years or older adding extended-release lamotrigine to an antiepileptic dr
properties or valproic acid (Prod Info LAMICTAL XR oral extended-release tablets, 2009): 

Extended-release lamotrigine added to EIAED regimen without valproic acid:  
Weeks 1 and 2: 25 mg once daily 
Weeks 3 and 4: 50 mg once daily 
Week 5: 100 mg once daily 
Week 6: 150 mg once daily 
Week 7: 200 mg once daily 
Week 8 onwards to maintenance: 300 to 400 mg once daily  
Dose increase at week 8 or later should not exceed 100 mg daily at weekly interva

2)  Conversion from Immediate-Release to Extended-Release Formulation 
a)  The initial dose of extended-release lamotrigine in patients age 13 years and older should m
lamotrigine. Depending on the therapeutic response after conversion, the total daily dose may n
instructions (Prod Info LAMICTAL XR oral extended-release tablets, 2009). 

b)  Chewable Dispersible or Orally Disintegrating Tablets, Age 2 to 12 Years 
1)  With Valproic Acid 

a)  For patients 2 to 12 years of age adding chewable dispersible or orally disintegrating lamotri
valproic acid (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disinteg
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Chewable dispersible or orally disintegrating lamotrigine added to AED regimen containing 
Weeks 1 and 2: 0.15 milligram/kilogram/day (mg/kg/day) in one or two divided doses, r
tablets should be used for dosing 
Weeks 3 and 4: 0.3 mg/kg/day in one or two divided doses, rounded down to the neare
Week 5 and onward: Doses may be increased every 1 to 2 weeks by 0.3 mg/kg/day, ro
the previously administered daily dose to achieve maintenance. 
Usual maintenance dose: 1 to 5 mg/kg/day (maximum 200 mg/day in 1 or 2 divided do

The usual maintenance dose in patients adding lamotrigine to valproic acid alone 
Maintenance doses in patients weighing less than 30 kg may need to be increased

INITIAL WEIGHT BASED DOSING GUIDE:  
Patient weight 6.7 to 14 kg, dose for weeks 1 and 2 is 2 mg every OTHER day; do
Patient weight 14.1 to 27 kg, dose for weeks 1 and 2 is 2 mg every day; dose for w
Patient weight 27.1 to 34 kg, dose for weeks 1 and 2 is 4 mg every day; dose for w
Patient weight 34.1 to 40 kg, dose for weeks 1 and 2 is 5 mg every day; dose for w

2)  Without Valproic Acid 
a)  For patients age 2 to 12 years old receiving enzyme-inducing antiepileptic drugs (EIAED) (ca
without valproic acid (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally 

Chewable dispersible or orally disintegrating lamotrigine added to EIAED regimen without v
Weeks 1 and 2: 0.6 milligram/kilogram/day (mg/kg/day) in two divided doses, rounded 
Weeks 3 and 4: 1.2 mg/kg/day in two divided doses, rounded down to the nearest who
Week 5 and onward: Doses may be increased every 1 to 2 weeks by 1.2 mg/kg/day, ro
the previously administered daily dose to achieve maintenance. 
Usual maintenance dose: 5 to 15 mg/kg/day (maximum 400 mg/day in 2 divided doses

Maintenance doses in patients weighing less than 30 kg may need to be increased
3)  With Antiepileptic Drugs Not Containing Enzyme-Inducing Properties or Valproic Acid 

a)  For patients 2 to 12 years of age adding chewable dispersible or orally disintegrating lamotri
containing enzyme-inducing properties or valproic acid (Prod Info LAMICTAL chewable dispers
2009): 

Chewable dispersible or orally disintegrating lamotrigine added to an antiepileptic drug (AE
valproic acid in patients 2 to 12 years of age:  

Weeks 1 and 2: 0.3 milligram/kilogram/day (mg/kg/day) in one or two divided doses, ro
tablets should be used for dosing. 
Weeks 3 and 4: 0.6 mg/kg/day in two divided doses, rounded down to the nearest who
Week 5 and onward: Doses may be increased every 1 to 2 weeks by 0.6 mg/kg/day, ro
the previously administered daily dose to achieve maintenance. 
Usual maintenance dose: 4.5 to 7.5 mg/kg/day (maximum 300 mg/day in 2 divided dos

Maintenance doses in patients weighing less than 30 kg may need to be increased
c)  Chewable Dispersible or Orally Disintegrating Tablets, Age 12 Years and Older 

1)  With Valproic Acid 
a)  For patients 12 years and older adding chewable dispersible or orally disintegrating lamotrig
valproic acid (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disinteg

Chewable dispersible or orally disintegrating lamotrigine added to antiepileptic drug (AED) 
Weeks 1 and 2: 25 milligrams (mg) every other day 
Weeks 3 and 4: 25 mg every day 
Week 5 and onward: Doses may be increased by 25 to 50 mg/day every 1 to 2 weeks 
Usual maintenance dose: 100 to 400 mg/day (1 or 2 divided doses)  

The usual maintenance dose in patients adding lamotrigine to valproic acid alone 
2)  Without Valproic Acid 

a)  For patients 12 years and older receiving enzyme-inducing antiepileptic drugs (EIAED) (carb
without valproic acid (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally 

Chewable dispersible or orally disintegrating lamotrigine added to EIAED regimen without v
Weeks 1 and 2: 50 mg/day 
Weeks 3 and 4: 100 mg/day (in 2 divided doses) 
Week 5 and onward: Doses may be increased by 100 mg/day every 1 to 2 weeks to ac
Usual maintenance dose: 300 to 500 mg/day (in two divided doses) 

3)  With Antiepileptic Drugs Not Containing Enzyme-Inducing Properties or Valproic Acid 
a)  For patients 12 years and older adding chewable dispersible or orally disintegrating lamotrig
containing enzyme-inducing properties or valproic acid (Prod Info LAMICTAL chewable dispers
2009): 

Chewable dispersible or orally disintegrating lamotrigine added to AED regimen not contain
Weeks 1 and 2: 25 mg/day 
Weeks 3 and 4: 50 mg/day  
Wee 5 and onward: Doses may be increased by 50 mg/day every 1 to 2 weeks to achi
Usual maintenance dose: 225 to 375 mg/day (in 2 divided doses) 

 
1.4.1.A.5   Status epilepticus 

a)  Successful control of status epilepticus refractory to parenteral diazepam was achieved in one 17-yea
over 24 hours followed by 200 milligrams twice a day. Although this case report was encouraging, more d
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lamotrigine in status epilepticus (Pisani et al, 1991). 
 
1.4.1.A.6   Tonic-clonic seizure, Primary generalized; Adjunct 

a)  Age 2 to 12 Years 
1)  With Valproic Acid 

a)  For patients 2 to 12 years of age adding lamotrigine to an antiepileptic drug (AED) regimen c
dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009): 

Lamotrigine added to AED regimen containing valproic acid in patients 2 to 12 years of age
Weeks 1 and 2: 0.15 milligram/kilogram/day (mg/kg/day) in one or two divided doses, r
tablets should be used for dosing 
Weeks 3 and 4: 0.3 mg/kg/day in one or two divided doses, rounded down to the neare
Week 5 and onward: Doses may be increased every 1 to 2 weeks by 0.3 mg/kg/day, ro
the previously administered daily dose to achieve maintenance. 
Usual maintenance dose: 1 to 5 mg/kg/day (maximum 200 mg/day in 1 or 2 divided do

The usual maintenance dose in patients adding lamotrigine to valproic acid alone 
Maintenance doses in patients weighing less than 30 kg may need to be increased

INITIAL WEIGHT BASED DOSING GUIDE:  
Patient weight 6.7 to 14 kg, dose for weeks 1 and 2 is 2 mg every other day; dose
Patient weight 14.1 to 27 kg, dose for weeks 1 and 2 is 2 mg every day; dose for w
Patient weight 27.1 to 34 kg, dose for weeks 1 and 2 is 4 mg every day; dose for w
Patient weight 34.1 to 40 kg, dose for weeks 1 and 2 is 5 mg every day; dose for w

2)  Without Valproic Acid 
a)  For patients age 2 to 12 years old receiving enzyme-inducing antiepileptic drugs (EIAED) (ca
without valproic acid (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally 

Lamotrigine added to EIAED regimen without valproic acid in patients 2 to 12 years of age:
Weeks 1 and 2: 0.6 milligram/kilogram/day (mg/kg/day) in two divided doses, rounded 
Weeks 3 and 4: 1.2 mg/kg/day in two divided doses, rounded down to the nearest who
Week 5 and onward: Doses may be increased every 1 to 2 weeks by 1.2 mg/kg/day, ro
the previously administered daily dose to achieve maintenance. 
Usual maintenance dose: 5 to 15 mg/kg/day (maximum 400 mg/day in 2 divided doses

Maintenance doses in patients weighing less than 30 kg may need to be increased
3)  With Antiepileptic Drugs Not Containing Enzyme-Inducing Properties or Valproic Acid 

a)  For patients 2 to 12 years of age adding lamotrigine to an antiepileptic drug (AED) regimen n
acid (valproic acid) (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally d

Lamotrigine added to an antiepileptic drug (AED) regimen not containing drug-inducing AE
Weeks 1 and 2: 0.3 milligram/kilogram/day (mg/kg/day) in one or two divided doses, ro
tablets should be used for dosing. 
Weeks 3 and 4: 0.6 mg/kg/day in two divided doses, rounded down to the nearest who
Week 5 and onward: Doses may be increased every 1 to 2 weeks by 0.6 mg/kg/day, ro
the previously administered daily dose to achieve maintenance. 
Usual maintenance dose: 4.5 to 7.5 mg/kg/day (maximum 300 mg/day in 2 divided dos

Maintenance doses in patients weighing less than 30 kg may need to be increased
b)  Age 12 Years and Older 

1)  With Valproic Acid 
a)  For patients 12 years and older adding lamotrigine to an antiepileptic drug (AED) regimen co
tablets, chewable dispersible oral tablets, 2006): 

Lamotrigine added to antiepileptic drug (AED) regimen containing valproic acid:  
Weeks 1 and 2: 25 milligrams (mg) every other day 
Weeks 3 and 4: 25 mg every day 
Week 5 and onward: Doses may be increased by 25 to 50 mg/day every 1 to 2 weeks 
Usual maintenance dose: 100 to 400 mg/day (1 or 2 divided doses)  

The usual maintenance dose in patients adding lamotrigine to valproic acid alone 
2)  Without Valproic Acid 

a)  For patients 12 years and older receiving enzyme-inducing antiepileptic drugs (EIAED) (carb
without valproic acid (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 20

Lamotrigine added to EIAED regimen without valproic acid:  
Weeks 1 and 2: 50 mg/day 
Weeks 3 and 4: 100 mg/day (in 2 divided doses) 
Week 5 and onward: Doses may be increased by 100 mg/day every 1 to 2 weeks to ac
Usual maintenance dose: 300 to 500 mg/day (in two divided doses) 

3)  With Antiepileptic Drugs Not Containing Enzyme-Inducing Properties or Valproic Acid 
a)  For patients 12 years and older adding lamotrigine to an antiepileptic drug (AED) regimen no
acid (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating ta

Lamotrigine added to AED regimen not containing drug-inducing AED or valproic acid: 
Weeks 1 and 2: 25 mg/day 
Weeks 3 and 4: 50 mg/day  
Wee 5 and onward: Doses may be increased by 50 mg/day every 1 to 2 weeks to achi
Usual maintenance dose: 225 to 375 mg/day (in 2 divided doses) 
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1.4.1.B   Important Note 
1)  Safety and efficacy of extended-release lamotrigine has not been established in patients below 13 years o
tablets, 2009) 
2)  The risk of developing a potentially life-threatening rash is appreciably higher in children than in adults. Do
escalation regimens (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2007) (Prod Info
may also be higher with concomitant valproic acid and divalproex sodium use (Prod Info LAMICTAL(R) oral ta
Info LAMICTAL XR oral extended-release tablets, 2009). 
3)  Only whole tablets of the chewable dispersible tablets should be used. Doses should be rounded down to 
tablets, chewable dispersible oral tablets, 2007). 

 
1.4.2   Dosage in Renal Failure 

A)  Use reduced maintenance doses in patients with significant renal impairment. Use with caution in patients with
(Prod Info LAMICTAL XR oral extended-release tablets, 2009). 
B)  Dosage of lamotrigine need not be altered in the presence of impaired renal function since lamotrigine disposi
the pharmacokinetics of lamotrigine in 10 subjects with renal failure (estimated creatinine clearance of 10.6 to 25.5
maximum concentration and area-under-the curve were similar since lamotrigine was largely cleared by metabolis
to accumulate. Therefore, impaired renal function would have little effect on the plasma concentrations of lamotrig
C)  Twenty volunteers with chronic renal failure (mean creatinine clearance 13 milliliters/min) were given a single 
prolonged compared to that observed in volunteers with normal renal function (50 hours vs 25 hours). Another 6 p
milligrams dose of lamotrigine. On average, approximately 17% (range 5.6 to 35.1%) of lamotrigine was removed 
life in these patients during hemodialysis was 12.2 hours, while that between sessions was 59.6 hr (Fillastre et al,

 
1.4.3   Dosage in Hepatic Insufficiency 

A)  The manufacturer recommends that in patients with moderate and severe liver impairment without ascites, the
reduced by approximately 25%. In patients with severe hepatic impairment with ascites, the initial, escalation, and
approximately 50%. Clinical response should also be considered during escalation and maintenance dosing (Prod
oral tablets, 2006; Prod Info LAMICTAL XR oral extended-release tablets, 2009). 

 
1.4.5   Dosage in Other Disease States 

A)  Hyperbilirubinemia 
1)  Elimination of lamotrigine is not significantly impaired in patients with Gilbert's syndrome (unconjugated hy

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  Seizure, oral: 3 months (Gibbs et al, 1992a; Jawad et al, 1989c). 
B)  Duration 

1)  Multiple Dose 
a)  Seizure, oral: at least 6 months (Gibbs et al, 1992a). 

 
 2.2   Drug Concentration Levels 

A)  Therapeutic Drug Concentration 
1)  Seizure, 1 to 4 mcg/mL (not well-established) (Garnett, 1997; Cohen et al, 1987a). 

a)  The therapeutic concentration range for lamotrigine has not been determined (Brodie, 1992) (Goa et al, 19
dosage titration should be based on clinical response rather than plasma concentrations (Goa et al, 1993b; M
b)  Many patients have required higher levels (Garnett, 1997). 
c)  In children optimal levels have been between 0.5 to 5.4 mcg/ml (Battino et al, 1996)(Battino et al, 1995a). 
d)  Pharmacokinetics remained approximately linear within individuals (Battino et al, 1997; Bartoli et al, 1997;
e)  Adults have a higher concentration to dose ratio than children (Battino et al, 1997; Bartoli et al, 1997). 
f)  Extended Release Tablets 

1)  In an open-label, crossover study of 44 epileptic patients on concomitant ant-epileptic drugs (AEDs) a
extended-release lamotrigine once daily with immediate-release lamotrigine twice daily showed that stea
lamotrigine were not significantly different from those of the immediate-release product. The degree of flu
decreased by 17%, 34% and 37% for extended-release lamotrigine administered concomitantly with enz
phenytoin, phenobarbital, and primidone), valproic acid, or all other AEDS, respectively, compared with t
release lamotrigine was associated with lower peaks, longer time to peaks and lower peak-to-trough fluc
lamotrigine (Prod Info LAMICTAL XR oral extended-release tablets, 2009). 
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B)  Peak Concentration 
1)  Oral, single dose: 0.58 to 4.63 mg/L (50 to 400 mg)(Goa et al, 1993b; Prod Info Lamictal, 94; Prod Info Lamicta

a)  Peak plasma concentrations increased linearly from 0.58 to 4.63 mg/L in healthy subjects administered sin
mg(Goa et al, 1993b; Prod Info Lamictal, 94; Prod Info Lamictal, 97; Goa et al, 1993b). 
b)  In two small studies of patients with epilepsy, plasma concentrations increased linearly with doses of 50 to
11/22/95.). 
c)  Extended Release Tablet 

1)  In an open-label, crossover study of 44 epileptic patients on concomitant anti-epileptic drugs (AEDs) a
extended-release lamotrigine once daily with immediate-release lamotrigine twice daily showed a mean r
release lamotrigine. Analysis of the data based on concomitant AED use showed, the decrease in Cmax 
inducing AEDs (ie, carbamazepine, phenytoin, phenobarbital, and primidone), 12% for patients receiving
receiving all other AEDs. Some of the patients receiving the extended-release lamotrigine with concomita
reduction in Cmax (Prod Info LAMICTAL XR oral extended-release tablets, 2009). 

d)  Rectal Administration 
1)  A peak concentration of 0.54 mcg/mL was achieved in 6.5 hours in 12 healthy adults after rectal adm
with a peak concentration of 1.43 mcg/mL in 0.79 hour after oral administration of lamotrigine 100 mg ch
2001). 

C)  Time to Peak Concentration 
1)  Oral: (adult) 1.4 hours to 4.8 hours (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally d
hours (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009). 
2)  Oral: (pediatric) 1.6 hours to 5.2 hours (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, ora
(Mikati et al, 2003) 

a)  Adults 
1)  Immediate-Release 

a)  In healthy volunteers and adult patients with epilepsy, peak plasma concentration was achieved 
administration (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrat
b)  A second peak has been reported at 4 to 6 hours, possibly due to enterohepatic recycling (Garne

2)  Extended Release Tablet 
a)  In an open-label, crossover study of 44 epileptic patients on concomitant anti-epileptic drugs (AE
comparison of extended-release lamotrigine once daily with immediate-release lamotrigine twice dai
(Tmax) following administration of extended-release lamotrigine was 4 to 11 hours compared with 1 
Specifically, in patients receiving concomitant enzyme inducing AEDs (ie carbamazepine, phenytoin
approximately 4 to 6 hours; in patients receiving concomitant valproic acid, the Tmax was 9 to 11 ho
was 6 to 10 hours (Prod Info LAMICTAL XR oral extended-release tablets, 2009). 

3)  Rectal Administration 
a)  A peak concentration of 0.54 mcg/mL was achieved in 6.5 hours in 12 healthy adults after rectal 
compared with a peak concentration of 1.43 mcg/mL in 0.79 hour after oral administration of lamotrig
(Birnbaum et al, 2001). 

b)  Pediatrics 
1)  In pediatric patients with epilepsy, ages 10 months to 5.3 years old, the peak concentration was achie
concomitant carbamazepine, phenytoin, phenobarbital or valproate. The mean time to peak was 5.2 hou
drugs with no known effect on the apparent clearance of lamotrigine (Prod Info LAMICTAL chewable disp
tablets, 2009). 
2)  In pediatric patients with epilepsy, ages 5 to 11 years old, the mean peak concentration of lamotrigine
concomitant carbamazepine, phenytoin, phenobarbital, or primidone; to 4.5 hours among patients taking
dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009). 
3)  Peak concentrations in 3 neonates between the ages of 3 and 4 weeks, were obtained at 4 hours, wit
lamotrigine (Mikati et al, 2003). 

D)  Area Under the Curve 
1)  Oral, (adult) 56.6 mg x hr/L (Garnett, 1997). 
2)  Oral (elderly) 91.8 mg x hr/L (Garnett, 1997) 
3)  Oral (pediatric) 61 mcg x hr/mL (Chen et al, 1999) 

a)  The AUC in adults was 56.6 mg x hr/L (Garnett, 1997) 
b)  Area under the curve was 55% higher in the elderly (91.8 mg x hr/L) (Garnett, 1997). 
c)  The AUC in children was 61 mcg x hr/mL (Chen et al, 1999). 
d)  Extended Release Tablet 

1)  In an open-label, crossover study of 44 epileptic patients on concomitant anti-epileptic drugs (AEDs) a
extended-release lamotrigine once daily with immediate-release lamotrigine twice daily, showed the mea
lamotrigine was approximately 21% lower than immediate-release lamotrigine in patients receiving conco
phenytoin, phenobarbital, and primidone), 6% lower in patients receiving concomitant valproic acid, and 
patients in this study, experienced up to 70% decrease in AUC when switched to the extended-release la
release tablets, 2009). 

 
 2.3   ADME 

Absorption 
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Distribution 

Metabolism 

Excretion 

Elimination Half-life 

Extracorporeal Elimination 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  Oral tablets: 98% (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating

a)  Lamotrigine is rapidly and completely absorbed after oral administration with an absolute bioavailabili
oral tablets, oral tablets, orally disintegrating tablets, 2009). 
b)  Lamotrigine chewable/dispersible tablets are equivalent to the compressed tablets in terms of rate an
dispersed in water, chewed, swallowed as whole or disintegrated in the mouth (Prod Info LAMICTAL che
disintegrating tablets, 2009). 
c)  The relative bioavailability was 0.52 when a lamotrigine 100-mg chewable dispersible tablet was adm
orally and swallowed whole in 12 healthy adults (Birnbaum et al, 2001). The rectal suspension was prepa
and placing it into 6 mL of tap water (room temperature), followed by two 2-mL syringe-tubing rinses, with
under the curve (AUC) for rectally administered lamotrigine was 29.68 mcg/mL x hr compared with 54.94
than 0.001). 

B)  Effects of Food 
1)  No effect on systemic availability (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, oral

a)  The bioavailability of lamotrigine is not affected by food (Prod Info LAMICTAL chewable dispersible o
2009; Prod Info LAMICTAL XR oral extended-release tablets, 2009). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  Plasma protein: 55% (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disint
1)  Lamotrigine is approximately 55% bound to human plasma proteins at concentration from 1 to 10
oral tablets, oral tablets, orally disintegrating tablets, 2009). 

B)  Distribution Kinetics 
1)  Volume of Distribution 

a)  adult, 0.9 to 1.3 L/kg(Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disinte
1999) 

1)  The mean apparent volume of distribution of lamotrigine after oral administration ranges from 0.9
volunteers (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating 
2)  The volume of distribution in patients receiving concurrent antiepileptic therapy is 1.2 to 1.5 L/kg 
3)  The volume of distribution in children was 1.5 L/kg (Chen et al, 1999). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Liver, extensive (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating t
2)  Lamotrigine is metabolized primarily by glucuronic acid conjugation into inactive metabolites. When given 
metabolism; however, in patients receiving other anticonvulsants this may not occur (Prod Info LAMICTAL ch
disintegrating tablets, 2009). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Clearance (rate) 

a)  Adult, (healthy volunteers) 0.18 to 0.58 mL/min/kg; (epilepsy), 0.28 to 1.21 mL/min/kg(Prod Info LAMI
orally disintegrating tablets, 2009) 

1)  The mean apparent plasma clearance of lamotrigine was between 0.44 and 0.58 mL/min/kg in he
medications, between 0.18 and 0.3 mL/min/kg in patients taking concomitant valproic acid (n=24) (P
oral tablets, orally disintegrating tablets, 2009). 
2)  The mean apparent plasma clearance of lamotrigine in adult patients with epilepsy taking concom
When lamotrigine was taken concomitantly with valproic acid and an enzyme-inducing antiepileptic m
0.53 mL/min/kg (n=25). When taken concomitantly with an enzyme-inducing antiepileptic medication
mL/min/kg (n=41) (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disinteg

b)  Elderly, 0.26 to 0.48 mL/min/kg (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, o
1)  In 12 elderly volunteers between the ages of 65 and 76 years (mean creatinine clearance, 61 mL
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was 0.40 mL/min/kg (range, 0.26 to 0.48 mL/min/kg) following a single 150-mg dose of lamotrigine (
oral tablets, orally disintegrating tablets, 2009). 

c)  Gender, no effect(Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegra
1)  In general, the clearance of lamotrigine is not affected by gender. However, during dose escalatio
dose of valproic acid (n=77), the mean trough lamotrigine concentrations, unadjusted for weight, we
than in males (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrati

d)  Hepatic Impairment, 0.15 to 0.3 mL/min/kg (Prod Info LAMICTAL chewable dispersible oral tablets, o
1)  Following a single 100-mg dose of lamotrigine the mean apparent clearances of lamotrigine in pa
ascites (n=2), and severe with ascites (n=5) hepatic impairment were 0.30 +/- 0.09, 0.24 +/- 0.1, 0.2
compared with 0.37 +/- 0.1 mL/min/kg in the healthy control patients (Prod Info LAMICTAL chewable
disintegrating tablets, 2009). 

e)  Pediatric, 0.24 to 3.62 mL/min/kg (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets
1)  The mean apparent plasma clearance of lamotrigine in pediatric patients with epilepsy (age rang
enzyme-inducing antiepileptic medication regimen was 3.62 mL/min/kg (n=10). When lamotrigine wa
antiepileptic medication regimen, the mean plasma clearance was 1.2 mL/min/kg (n=7), and was 0.4
acid (n=8) (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating t
2)  The mean apparent plasma clearance of lamotrigine in pediatric patients with epilepsy (age rang
inducing antiepileptic medication regimen was 2.54 mL/min/kg (n=7). When lamotrigine was taken c
antiepileptic medication regime, the mean plasma clearance was 0.89 mL/min/kg (n=8), and was 0.2
acid (n=3) (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating t
3)  The mean apparent plasma clearance of lamotrigine in pediatric patients with epilepsy (age rang
inducing antiepileptic medication regimen was 1.3 mL/min/kg (n=11). When lamotrigine was taken c
antiepileptic medication regimen, the mean plasma clearance was 0.5 mL/min/kg (n=8), and was 0.3
(n=4) (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablet
4)  The mean apparent clearance in infants less than 2 months old was 0.119 liter per hour per kilog
2 to 12 months old and who were administered oral lamotrigine (Mikati et al, 2003). 

f)  Race, 25% lower in non-Caucasians (Prod Info LAMICTAL chewable dispersible oral tablets, oral tabl
1)  The apparent clearance of lamotrigine was 25% lower in non-Caucasians than in Caucasians (Pr
oral tablets, orally disintegrating tablets, 2009). 

g)  Renal Impairment, 2 mL/min (Garnett, 1997) 
1)  The clearance was reduced to 2 mL/min in patients with renal failure (Garnett, 1997). 

2)  Renal Excretion (%) 
a)  94% (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets,

1)  Following oral administration in healthy volunteers, 94% of the drug was recovered in the urine (P
oral tablets, orally disintegrating tablets, 2009; Peck, 1991e). 

B)  Feces 
1)  Feces, 2% (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablet

a)  After oral administration of lamotrigine, 2% was recovered in the feces (Prod Info LAMICTAL chewab
disintegrating tablets, 2009). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  Adult, (healthy volunteers) 25.4 to 70.3 hours; (epilepsy), 12.6 to 58.8 hours (Prod Info LAMICTAL ch
disintegrating tablets, 2009) 

1)  The elimination half-life of lamotrigine in healthy adult volunteers (n=215) taking no other medica
between 48.3 and 70.3 hours taken concomitantly with valproic acid (n=24) (Prod Info LAMICTAL ch
disintegrating tablets, 2009). 
2)  The elimination half-life of lamotrigine in adult patients with epilepsy taking lamotrigine concomita
when taken concomitantly with valproic acid and an enzyme-inducing antiepileptic medication regim
concomitantly with an enzyme-inducing antiepileptic medication regimen (n=41) (Prod Info LAMICTA
disintegrating tablets, 2009). 

b)  Elderly, 31.2 hours(Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disinteg
1)  In 12 elderly volunteers between the ages of 65 and 76 years (mean creatinine clearance, 61 mL
half-life was 31.2 hours (range, 24.5 to 43.4 hours) following a single 150-mg dose of lamotrigine (P
oral tablets, orally disintegrating tablets, 2009). 

c)  Hepatic Impairment, 46 +/- 20 hours to 100 +/- 48 hours(Prod Info LAMICTAL chewable dispersible o
2009) 

1)  Following a single 100-mg dose of lamotrigine the mean half-life elimination of lamotrigine in pati
ascites (n=2), and severe with ascites (n=5) hepatic impairment were 46 +/- 20 hours, 72 +/- 44 hou
as compared with 33 +/- 7 hours in healthy control patients (Prod Info LAMICTAL chewable dispersi
2009). 

d)  Pediatric, 7 hours to 65.8 hours (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, o
1)  The elimination half-life of lamotrigine in pediatric patients with epilepsy (age range, 10 months to
concomitantly with an enzyme-inducing antiepileptic medication regimen (n=10). When taken conco
medication regimen, the half-life was 19 hours (n=7). When taken concomitantly with valproic acid (n
dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009). 
2)  The mean elimination half-life of lamotrigine in pediatric patients with epilepsy (age range, 5 to 11
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antiepileptic medication regimen was 7 hours (n=7). When lamotrigine was taken concomitantly with
medication regimen, the elimination half-life was 19.1 hours (n=8). When taken concomitantly with v
LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009). 
3)  The estimated half-life of lamotrigine in neonates taking enzyme-inducing agents was 23.4 hours

e)  Renal Impairment, 13 hours to 57.4 hours (Prod Info LAMICTAL chewable dispersible oral tablets, ora
1)  Following a single 100-mg dose of lamotrigine, volunteers with chronic renal failure (n=12; mean 
patients undergoing hemodialysis (n=6) the mean plasma half-lives were 42.9 hours (chronic renal f
(between hemodialysis) compared with 26.2 hours in healthy volunteers (Prod Info LAMICTAL chew
disintegrating tablets, 2009). 

 
2.3.6   Extracorporeal Elimination 

A)  Hemodialysis 
1)  Dialyzable: Yes (Prod Info Lamictal(R), 2003g; Garnett, 1997). 

a)  Approximately 20% (range, 5.6% to 35.1%) of the amount of lamotrigine present in the body was elim
Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Oral (Tablet; Tablet, Chewable; Tablet, Disintegrating; Tablet, Extended Release) 

a)  Serious Skin Rashes: Lamotrigine can cause serious rashes requiring hospitalization and discontinuation of tre
included Stevens-Johnson syndrome, is approximately 0.8% (8 per 1,000) in pediatric patients (2 to 16 years of ag
lamotrigine as adjunctive therapy for epilepsy and 0.3% (3 per 1,000) in adults on adjunctive therapy for epilepsy. 
patients (2 to 16 years of age) with epilepsy taking adjunctive immediate-release formulation of lamotrigine, there 
experience, rare cases of toxic epidermal necrolysis and/or rash-related death have been reported in adult and pe
a precise estimate of the rate. 
b)  The risk of serious rash caused by treatment with lamotrigine is not expected to differ from that with the immed
relatively limited treatment experience with lamotrigine makes it difficult to characterize the frequency and risk of s
c)  Other than age, there are as yet no factors identified that are known to predict the risk of occurrence or the sev
suggestions, yet to be proven, that the risk of rash may also be increased by (1) coadministration of lamotrigine w
sodium), (2) exceeding the recommended initial dose of lamotrigine, or (3) exceeding the recommended dose esc
in the absence of these factors. 
d)  Nearly all cases of life-threatening rashes caused by the immediate-release formulation of lamotrigine have oc
However, isolated cases have occurred after prolonged treatment (eg, 6 months). Accordingly, duration of therapy
potential risk heralded by the first appearance of a rash. 
e)  Although benign rashes are also caused by lamotrigine, it is not possible to predict reliably which rashes will pr
lamotrigine should ordinarily be discontinued at the first sign of rash, unless the rash is clearly not drug-related. D
becoming life-threatening or permanently disabling or disfiguring (Prod Info LAMICTAL chewable dispersible oral 
Prod Info LAMICTAL XR oral extended-release tablets, 2009). 

 
 3.1   Contraindications 

A)  hypersensitivity to lamotrigine or any component of the product (Prod Info LAMICTAL chewable dispersible oral tab
Prod Info LAMICTAL XR oral extended-release tablets, 2009) 

 
 3.2   Precautions 

A)  skin rash, serious and potentially life-threatening, has been reported; discontinue drug if alternate etiology for react
dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009; Prod Info LAMICTAL XR oral extended-release 
B)  concomitant use with valproic acid; dose adjustment may be required (Prod Info LAMICTAL chewable dispersible o
2009; Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
C)  pediatric patients (2 to 16 years of age); higher rate of serious rash (Prod Info LAMICTAL chewable dispersible ora
Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
D)  abrupt drug discontinuation should be avoided due to the potential for increased seizure frequency (Prod Info LAM
orally disintegrating tablets, 2009; Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
E)  allergy to other antiepileptic drugs, preexisting; lamotrigine may increase risk of nonserious rash (Prod Info LAMICT
disintegrating tablets, 2009; Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
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F)  bipolar disorder, treatment of; possible increased risk for worsening depression or suicidality (Prod Info LAMICTAL 
disintegrating tablets, 2009; Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
G)  blood dyscrasias (ie, neutropenia, anemia, leukopenia, pancytopenia, thrombocytopenia, aplastic anemia, pure red
LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009; Prod Info LAMICTAL XR o
H)  hypersensitivity reactions, including life-threatening or fatal reactions, have occurred; discontinuation of therapy ma
dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009; Prod Info LAMICTAL XR oral extended-release 
I)  multiorgan failure, acute, including fatal and irreversible cases, has occurred (Prod Info LAMICTAL chewable disper
tablets, 2009; Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
J)  status epilepticus, sudden and unexplained deaths, may occur (Prod Info LAMICTAL chewable dispersible oral tab
Info LAMICTAL XR oral extended-release tablets, 2009) 
K)  suicidality, increased risk of; monitoring recommended (Prod Info LAMICTAL XR oral extended-release tablets, 20
tablets, 2009; US Food and Drug Administration, 2008) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Immunologic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

Chest pain 

EKG finding 

Hypotension 

 
3.3.1.A   Chest pain 

1)  Incidence: 3% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, chest pain was 
treatment with lamotrigine extended-release (n=118) compared with 1% who received placebo (n=121) (Prod
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2009). 
 
3.3.1.B   EKG finding 

1)  Premarketing studies have shown a minor incidence of increased PR interval, which were not clinically sig
(Matsuo et al, 1993a). One case of a patient who had first-degree heart block was also reported (Betts et al, 1
2)  Literature Reports 

a)  First-degree heart block was reported in one patient receiving lamotrigine therapy; however, this was 
an athlete, continued to run marathons while continuing lamotrigine treatment. Another patient had invert
electrocardiogram (EKG) performed 2 weeks after discontinuing lamotrigine was still abnormal, so this ef
1991). 

 
3.3.1.C   Hypotension 

1)  Two children had hypotensive episodes, with blood pressure 77/45 millimeters of mercury in one child, aft
Both children subsequently suffered multiorgan dysfunction, which reversed several days following discontinu
represents lamotrigine-associated anticonvulsant hypersensitivity syndrome (Chattergoon et al, 1997b). 

 
3.3.2   Dermatologic Effects 

Alopecia 

Erythema multiforme 

Fixed drug eruption 

Flushing 

Rash 

Stevens-Johnson syndrome 

Summary 

Toxic epidermal necrolysis 

 
3.3.2.A   Alopecia 

1)  Incidence: 2% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, alopecia was ev
treatment with lamotrigine extended-release (n=118) compared with 1% who received placebo (n=121) (Prod
2009). 

 
3.3.2.B   Erythema multiforme 

1)  Summary 
a)  Multiforme erythema has been rarely reported during clinical trials of pediatric and adult patients rece
tablets, chewable dispersible oral tablets, 2006). 

2)  Incidence: rare (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006) 
 
3.3.2.C   Fixed drug eruption 

1)  Case Report 
a)  Lamotrigine was associated with an extensive fixed drug eruption developed in a 54-year-old man. La
Rapid improvement occurred (Hsiao et al, 2001). 

2)  Literature Reports 
a)  A 54-year-old man developed an extensive fixed drug eruption caused by lamotrigine. His medical his
spinocerebellar degeneration; his medications were haloperidol 1 to 5 milligrams (mg) as required, baclo
daily, and bisacodyl 10 mg at bedtime. For the previous month and one-half, the patient had been taking 
seizures. Due to poor control of his seizures, lamotrigine 50 mg twice daily was added to the valproate. T
developed a rash, described as red to violaceous, round patches and plaques with central erosions or ve
periorbital area and subsequently spread to the trunk and extremities. Skin biopsy revealed extensive va
infiltration of lymphocytes, histiocytes, eosinophils, and melanophages. Fixed drug eruption due to lamot
withdrawn, and Solu-Medrol 40 mg/day initiated. Rapid improvement occurred. Nine weeks later, patch te
lamotrigine was the causal agent. When patch-test lamotrigine was applied to previously uninvolved area
appeared only on the previously involved areas (Hsiao et al, 2001). 

 
3.3.2.D   Flushing 
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1)  Incidence: 3% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, hot flush was ev
treatment with lamotrigine extended-release (n=118) compared with 0% who received placebo (n=121) (Prod
2009). 

 
3.3.2.E   Rash 

1)  Incidence: 10% adult; 14% pediatric (immediate-release) (Prod Info LAMICTAL(R) oral tablets, chewable d
(Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  Immediate Release 

a)  Maculopapular and erythematous rashes have been reported with therapeutic doses of lamotrigine (P
dispersible oral tablets, 2006; Messenheimer et al, 1998; Matsuo et al, 1993a). Retrospective evaluation 
United Kingdom epilepsy clinics identified 12 cases of serious skin rash (1.1%). Nonserious rashes occu
determined the following significant (p less than 0.05) risk factors: higher starting dose, concomitant sodi
Reports from clinical use have suggested (although not proven) that, besides age below 16 years, the fo
developing a severe potentially life-threatening rash (Prod Info LAMICTAL(R) oral tablets, chewable disp
Concomitant use of valproic acid or antibiotics known to cause skin rashes; 2) Administration of lamotrigi
manufacturer; 3) Escalating the lamotrigine dose at a faster rate than recommended by the manufacture

3)  Literature Reports 
a)  Retrospective evaluation of 1050 records of lamotrigine recipients from five United Kingdom epilepsy 
The relative risk of lamotrigine- related rash in females compared to males was 1.83 (95% confidence int
serious rash included concomitant sodium valproate (n=12), female gender (n=10), and starting daily dos
serious rash decreased following the manufacturer- recommended initial dose reduction in 1994, the ove
after this time point (Wong et al, 1999). 
b)  PEDIATRIC REVIEW - A comprehensive review of manufacturer data encompassing 13 clinical trials
profile in the pediatric population. As add-on therapy, the mean lamotrigine dose and duration were 5.5 m
respectively. As monotherapy, the mean dose and duration were 2.9 mg/kg/day and 22 weeks, respectiv
effect was rash. (Messenheimer et al, 2000). One such add-on study, involving 1983 pediatric patients, r
oral tablets, chewable dispersible oral tablets, 2006). In all monotherapy trials, the corresponding event w
rash was 12.6%, leading to discontinuation in 4.7% of children (Messenheimer et al, 2000). 
c)  In a series of 68 consecutive children treated with lamotrigine at a pediatric medical center, five (7%) 
hospitalization, one with Stevens-Johnson syndrome. The authors conclude that lamotrigine should be d
within two to eight weeks of initiation of therapy; if rechallenge is considered, it should be done with a ver
In a study of 14 children, lamotrigine was withdrawn due to rash (two cases) and hirsutism (one case) (B
d)  A 25-year-old man who had developed rash with lamotrigine was rechallenged and developed the ras
previously started on lamotrigine 25 milligrams/day titrated by 25 mg every 3 days for 2 weeks, and then 
to a daily dose of 300 mg/day. A slower titration was attempted and again after reaching 300 mg (after 7 
made to decrease the dose to 150 mg and begin prednisone 20 mg, however, the rash persisted and lam

4)  Management 
a)  Among 44 patients rechallenged with lamotrigine following lamotrigine-induced rash, 39 were success
systematic review including 2 case series, 2 case reports, and 1 retrospective record review of adults wit
2 case reports of adults with bipolar disorder. The authors concluded that very slow titration is essential i
The following table outlines the number of successful lamotrigine rash rechallenges and the titration sche

Patients/study design
Total patients 

rechallenged or 
continued

Successful rechallenge/ 
continuation

Children epilepsy case 
series (age 5 to 19 years) 7 7

Re-initiated after a m
mg/day; week 2: 0.1 
and 5: 1 mg/day; wee
10: 6.25 mg/day; wee
doubled in increment
dose of 50 mg/day. T
mg/day.

Adult epilepsy case series 6 6 Rechallenged with 12
specified

Adult epilepsy case series 8 7 Titration doses varied
varying from 24 days

Adult epilepsy case reports 2 2 Re-initiated at a dose
dose of 50 mg/day

Adult epilepsy retrospective 
review 19 16 5 mg/day or every se

weeks to 25 mg/day. 
Adult bipolar disorder case 
report 1 0 Rechallenged with 5 

dose of 300 mg/day

Adult bipolar disorder case 1 1 Restarted at 12.5 mg
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(Lorberg et al, 2009) 
5)  Extended Release 

a)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, rash was e
treatment with lamotrigine extended-release (n=118) compared with 1% who received placebo (n=121). T
extended-release is not expected to be different from the immediate-release formulation (Prod Info LAMI

 
3.3.2.F   Stevens-Johnson syndrome 

1)  Incidence: 0.08% to 0.8% (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006) 
2)  Severe and potentially life-threatening rashes, including Stevens-Johnson syndrome, have been reported 
and 0.8% of pediatric epilepsy patients. Serious rashes were also reported in clinical trials of adult patients w
lamotrigine as initial monotherapy and 0.13% for adjunctive therapy. Most cases have presented within 2 to 8
occurred after long-term treatment (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 20
3)  A Stevens-Johnson-like syndrome appeared in one of 16 patients during the first year of lamotrigine treatm
discontinuation (Cocito et al, 1994). 
4)  Literature Reports 

a)  A case of Stevens-Johnson-Syndrome associated with lamotrigine therapy in a 30-year-old male was
initiation of lamotrigine, which was added to valproic acid therapy (2500 milligrams/day) and was diagnos
to the drug. The patient developed a skin eruption and had complaints of influenza-like symptoms (Sachs

 
3.3.2.G   Summary 

1)  Lamotrigine should be discontinued at the first sign of a rash, unless the rash is clearly not drug related. P
also been noted. The risk of severe rash may be increased by the coadministration of lamotrigine with valproi
lamotrigine or by exceeding the recommended dose escalation recommendations. However, cases have bee
manufacturer recommends that lamotrigine not be restarted in patients who have previously discontinued lam
drug clearly outweigh the risks. If a patient has discontinued lamotrigine for greater than 5 half-lives, the initia
LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 

 
3.3.2.H   Toxic epidermal necrolysis 

1)  Incidence: 0.08% to 0.8% (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006) 
2)  Severe and potentially life-threatening rashes, including toxic epidermal necrolysis (TEN), have been repo
adult and 0.8% of pediatric epilepsy patients. Serious rashes were also reported in clinical trials of adult patie
receiving lamotrigine as initial monotherapy and 0.13% for adjunctive therapy. Most cases have presented wi
but some occurred after long-term treatment (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral 
3)  Literature Reports 

a)  A 54-year-old man developed fatal toxic epidermal necrolysis (TEN) 4 weeks after beginning lamotrig
glioblastoma multiforme brain tumor. The patient was also receiving allopurinol, captopril, and valproic ac
started and was then increased to 50 mg twice daily within 1 week. He died 17 days after the onset of TE
b)  A 74-year-old man developed toxic epidermal necrolysis (TEN) 14 days after beginning lamotrigine th
rash, which progressed in 4 days to TEN. After 5 days the lamotrigine was discontinued and the patient w
& Davis, 1997). 
c)  A 22-month-old child developed toxic epidermal necrolysis 14 days after the addition of lamotrigine to
maculopapular rash developed and worsened involving the conjunctivae, oral cavity and trachea. Lamotr
weeks (Vukelic et al, 1997). 
d)  Three cases of toxic epidermal necrolysis (TEN), verified by skin biopsies, were reported, which deve
were treated in burn units of hospitals. The authors speculated immune sensitization occurred; however,
incidence of rash with lamotrigine is especially high when combined with valproic acid, but it is unknown 
1996). 

 
3.3.3   Endocrine/Metabolic Effects 

Hyponatremia 

Weight gain 

 
3.3.3.A   Hyponatremia 

1)  Hyponatremia occurred in 2 young girls (12 and 15 years of age) with cranial diabetes insipidus who were
had primary panhypopituitarism, and the second patient developed panhypopituitarism secondary to removal
desmopressin therapy at the time lamotrigine was introduced. The first patient was given lamotrigine 50 millig
had lamotrigine dose increases of 7 milligrams/kilogram (mg/kg) (initial dose not specified). In both cases, the
requirements as lamotrigine doses increased. The authors suggested that the effect of lamotrigine on fluid ba
2000). 

 

report wks, 50 mg/day for 2 
Total 44 39
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3.3.3.B   Weight gain 
1)  Incidence: 2% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, weight gain was
treatment with lamotrigine extended-release (n=118) compared with 1% who received placebo (n=121) (Prod
2009). 
3)  Lamotrigine is not associated with clinically significant weight gain. Based on a retrospective review of ma
the average weight change was only 0.5 kilogram at a mean lamotrigine daily dose and duration of 259 millig
age- or gender-related differences in body weight changes (Devinsky et al, 2000). 

 
3.3.4   Gastrointestinal Effects 

Abdominal pain 

Constipation 

Diarrhea 

Indigestion 

Loss of appetite 

Nausea 

Vomiting 

Xerostomia 

 
3.3.4.A   Abdominal pain 

1)  Incidence: 10% (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006) 
2)  Abdominal pain has been reported in 10% of pediatric epilepsy patients receiving lamotrigine compared w
tablets, chewable dispersible oral tablets, 2006). 
3)  Incidence: 6% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
4)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, abdominal pain
treatment with lamotrigine extended-release (n=118) compared with 4% who received placebo (n=121) (Prod
2009). 

 
3.3.4.B   Constipation 

1)  Incidence: 3% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, constipation wa
treatment with lamotrigine extended-release (n=118) compared with 1% who received placebo (n=121) (Prod
2009). 

 
3.3.4.C   Diarrhea 

1)  Incidence: 8% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, diarrhea was ev
treatment with lamotrigine extended-release (n=118) compared with 5% who received placebo (n=121) (Prod
2009). 

 
3.3.4.D   Indigestion 

1)  Incidence: 7% (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006) 
2)  In a monotherapy trial for adults with partial seizures, 7% of patients receiving lamotrigine reported dyspep
valproate (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 

 
3.3.4.E   Loss of appetite 

1)  Incidence: 3% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, decreased appe
adjunctive treatment with lamotrigine extended-release (n=118) compared with 2% who received placebo (n=
tablets, 2009). 

 
3.3.4.F   Nausea 

1)  Incidence: 7% to 25%( immediate-release) (Prod Info LAMICTAL(R) oral tablets, chewable dispersible ora
LAMICTAL XR oral extended-release tablets, 2009) 
2)  Immediate Release 
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a)  Nausea has been reported in 7% of adult partial seizure patients treated with lamotrigine compared w
epilepsy patients receiving lamotrigine compared with 10% of placebo patients, and in 10% of pediatric e
2% of placebo patients. A randomized trial of adult epilepsy patients found that incidence of nausea was 
with 500 mg, compared with 11% with placebo (Prod Info LAMICTAL(R) oral tablets, chewable dispersib

3)  Extended Release 
a)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, nausea wa
treatment with lamotrigine extended-release (n=118) compared with 2% who received placebo (n=121) (
2009) 

 
3.3.4.G   Vomiting 

1)  Incidence: 9%( immediate-release) (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets
2)  Immediate Release 

a)  Vomiting has been reported in 9% of adult epilepsy patients receiving lamotrigine compared with 4% 
seizure patients treated with lamotrigine compared with none of the patients treated with low-dose valpro
that incidence of vomiting was dose-related, increasing from 11% with 300 mg to 18% with 500 mg, com
oral tablets, chewable dispersible oral tablets, 2006). 

3)  Extended Release 
a)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, vomiting w
treatment with lamotrigine extended-release (n=118) compared with 2% who received placebo (n=121) (
2009). 

 
3.3.4.H   Xerostomia 

1)  Incidence: 3% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, dry mouth was 
treatment with lamotrigine extended-release (n=118) compared with 2% who received placebo (n=121) (Prod
2009). 

 
3.3.5   Hematologic Effects 

Anemia 

Disseminated intravascular coagulation 

Eosinophil count raised 

Leukopenia 

Neutropenia 

Pure red cell aplasia 

Thrombocytopenia 

Thrombocytosis 

 
3.3.5.A   Anemia 

1)  Anemia has been reported as an uncommon adverse effect of lamotrigine. Anemias (aplastic anemia, hem
reversible after discontinuation of lamotrigine. Patients with anemias were also taking other anticonvulsants, w
LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006; Pulik et al, 2000; Esfahani & Dasheiff, 199
2)  Literature Reports 

a)  Complete erythroblastopenia occurred several weeks after initiation of lamotrigine (50 milligrams (mg
for uncontrolled epilepsia in a 29- year-old woman who had been diagnosed at age 4 months with Diamo
aplasia). Treatment with folinic acid 25 mg/day returned hemoglobin levels to normal within 2 months, an
et al, 2000). 
b)  In one patient, lamotrigine treatment was stopped after 23 months due to macrocytic anemia (Cocito 

 
3.3.5.B   Disseminated intravascular coagulation 

1)  Two children (3.5- and 11-years-old) suffered multiorgan dysfunction and disseminated intravascular coag
current valproic acid therapy. Symptoms began 9 days after starting lamotrigine therapy and included a syndr
urticarial/maculopapular rash, hepatic, and renal dysfunction, hypoalbuminemia, and changes in alertness. D
were also reported, along with evidence of rhabdomyolysis in one patient. No seizures were noted during this
lamotrigine. This probably represents lamotrigine- associated anticonvulsant hypersensitivity syndrome (Chat
2)  Disseminated intravascular coagulation has been reported in a 45-year-old female after 2 weeks of upwar
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previously been maintained on carbamazepine and clonazepam for seizures with poor control prior to lamotri
partial thromboplastin times were significantly prolonged, fibrinogen was decreased, and fibrin degradation pr

 
3.3.5.C   Eosinophil count raised 

1)  Eosinophilia has been infrequently reported with lamotrigine use (Prod Info LAMICTAL(R) oral tablets, che
 
3.3.5.D   Leukopenia 

1)  Although uncommon, leukopenia has resulted from therapeutic dosages of lamotrigine. Neutropenia, panc
in postmarketing experiences, causality has not been established (Prod Info LAMICTAL(R) oral tablets, chew
2)  Leukopenia progressing to agranulocytosis occurred within days of discontinuing lamotrigine due to rash i
lamotrigine 50 milligrams/day two weeks prior to this event. No concomitant medications were taken. The agr
count of 3.1 x 10(9)/liter (92% lymphocytes and 8% monocytes) and accompanied by slight transaminase ele
improved to 6.5 x 10(9)/liter with 50% neutrophils (Kraus de Camargo & Bode, 1999). 
3)  A 35-year-old woman presented with leukopenia, which progressed to sepsis following 10 days of therapy
valproate sodium and propranolol. On admission to the hospital she was hypoxic, hypotensive and feverish, w
therapy, her condition stabilized and she fully recovered (Nicholson et al, 1995). 

 
3.3.5.E   Neutropenia 

1)  Neutropenia induced by lamotrigine was experienced by a 50-year-old woman with schizoaffective disorde
the patient presented with mood swings, alopecia, and weight gain. Lamotrigine was administered at 12.5 mg
and then by 50 mg/day every 2 weeks until a total of 150 mg twice daily was reached. Sodium valproate was 
in mood symptoms. Her WBC count and absolute neutrophil count was 4.9 x 10(9) and 2.8 x 10(9)/L, respect
months later, her WBC count was 3.8 x 10(9)/L and absolute neutrophil count was 2.2 x 10(9)/L. Due to decli
decreased by 50 mg/day. Briefly her counts returned to baseline only to continue downward. Consequently, la
on therapy for approximately 10 months. Her WBC count and neutrophil count at discontinuation was 2.8 x 10
returned to baseline without any recurrence of neutropenia. A year and a half later, the patient was rechalleng
decreased once again after 2 months of lamotrigine therapy. Following discontinuation, her counts returned to
al, 2007). 

 
3.3.5.F   Pure red cell aplasia 

1)  Incidence: rare (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006) 
2)  Pure red cell aplasia, possibly related to hypersensitivity syndrome, has been noted as an adverse reactio
experiences (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 

 
3.3.5.G   Thrombocytopenia 

1)  A 15-year-old female with therapy-resistant Lennox-Gastaut syndrome experienced severe thrombocytope
mucosal edema two weeks after initiation of add-on lamotrigine therapy (25 milligrams every other day). The 
valproate sodium 2400 milligrams/day. After discontinuation of lamotrigine and introduction of prednisone 10 
edema cleared and the thrombocyte level returned to the normal range. The authors assume that the thrombo
close time relationship involved, although other possible causes (hypersensitivity reaction, bone marrow aller
(Laengler & Meusers, 1995). 

 
3.3.5.H   Thrombocytosis 

1)  Two cases of decreased hematocrit with thrombocytosis were reported approximately 2 months after begi
reversed after discontinuation of lamotrigine. 

 
3.3.6   Hepatic Effects 

Hepatitis 

Hyperbilirubinemia 

Increased liver enzymes 

Liver failure 

 
3.3.6.A   Hepatitis 

1)  Acute hepatitis occurred in a 28-year-old woman after lamotrigine (25 milligrams every other day) was add
had used for 12 years to treat a generalized seizure disorder (Sauve et al, 2000). 
2)  Twelve days after initiation of lamotrigine, a 28-year-old patient developed headache, fever, and diplopia a
day. The lamotrigine had been added to her current dose of valproate 14 milligrams/kilogram/day. Clinical sym
amoxicillin therapy, and the patient was admitted. An atypical headache, hyperthermia, drowsiness, and majo
results showed a 10-fold increase in aspartate aminotransferase and alanine aminotransferase, plus a low pr
indicating coagulopathy). All medications were immediately withdrawn. To prevent seizures, gabapentin (400 
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by clonazepam (1 milligram/day continuous intravenous infusion). Two days after admission, the patient bega
peaked on day 3, then declined and became normal within 2 weeks, when she was discharged. A liver biopsy
lymphocytes and eosinophils; focal acidophil hepatocellular necrosis was also noted (Sauve et al, 2000). 

 
3.3.6.B   Hyperbilirubinemia 

1)  Slight elevations in plasma bilirubin have been reported with lamotrigine (Cohen et al, 1987b); however, th
 
3.3.6.C   Increased liver enzymes 

1)  A case report described acute liver failure with significant elevations in liver enzymes in a 21-year-old male
time of admission to the inpatient psychiatry unit for paranoid delusions, home medications included aripipraz
nonadherence to aripiprazole was reported by the patient's family. Although the overall duration and titration o
200 mg/day for 2 months prior to admission. While acute findings were not present on physical examination, t
based on aspartate aminotransferase (AST) and alanine aminotransferase (ALT) serum levels of 960 units/L 
were normal, and the patient was afebrile with no signs of infection. Liver function tests 2 months prior to adm
serology and autoimmune tests ruled out other etiologies of hepatic failure, lamotrigine was determined to be 
Instead, the patient was restarted on aripiprazole, titrating up to 25 mg/day. Five days after stopping lamotrigi
(102 units/L). The Naranjo Probability Scale indicated a probable causative relationship of lamotrigine and ac
2)  Elevated aspartate transaminase (AST) (1,066 units/liter (L)), alanine aminotransferase (ALT) (279 units/L
units/L), and alkaline phosphatase (ALP) (145 units/L) serum levels were reported in an 11-year-old female a
therapy. Multiorgan dysfunction developed, with rhabdomyolysis and no seizures. After discontinuation of her
returned to normal over 10 days (Chattergoon et al, 1997b). This probably represents lamotrigine-associated 

 
3.3.6.D   Liver failure 

1)  A case report described acute liver failure with significant elevations in liver enzymes in a 21-year-old male
time of admission to the inpatient psychiatry unit for paranoid delusions, home medications included aripipraz
nonadherence to aripiprazole was reported by the patient's family. Although the overall duration and titration o
200 mg/day for 2 months prior to admission. While acute findings were not present on physical examination, t
based on aspartate aminotransferase (AST) and alanine aminotransferase (ALT) serum levels of 960 units/L 
were normal, and the patient was afebrile with no signs of infection. Liver function tests 2 months prior to adm
serology and autoimmune tests ruled out other etiologies of hepatic failure, lamotrigine was determined to be 
Instead, the patient was restarted on aripiprazole, titrating up to 25 mg/day. Five days after stopping lamotrigi
(102 units/L). The Naranjo Probability Scale indicated a probable causative relationship of lamotrigine and ac
2)  A 35-year-old woman, with a history of bipolar disorder and poly substance abuse, developed a fatal prog
treatment. Thirty-nine days after starting lamotrigine 400 milligrams/day, she had a four-day history of fevers,
addition to lamotrigine she was also receiving Tylenol 3, chloral hydrate, olanzapine, topiramate, and trazodo
papular rash, fever (104 degrees Farenheit) and elevated liver function tests were noted. On day 48 lamotrigi
chloral hydrate, olanzapine, and trazodone were discontinued. On day 55, a liver biopsy showed centrilobular
hepatocytes. Despite treatment, the liver necrosis progressed over the next 3 weeks and the patient died. An
extensive, well developed, bile duct proliferation which was suggestive of a protracted and subacute course. 
damage, the authors suspected that lamotrigine was the cause of the hepatic necrosis due to the rash preced
2002). 
3)  An 8-year-old boy developed acute hepatic failure 2 weeks after beginning lamotrigine therapy. The patien
50 milligrams, 3 times daily (6 milligrams/kilogram/day) with 3 days of overlapping drugs. Two weeks later, he
coagulopathy. His lamotrigine level was 30.2 micrograms/milliliter (mcg/mL) (normal 1 to 3 mcg/mL). He reco
and supportive care (Arnon, 1998). 

 
3.3.7   Immunologic Effects 

 
3.3.7.A   Immune hypersensitivity reaction 

1)  Some fatal or life-threatening hypersensitivity reactions have occurred which included clinical features of m
vasculitis, lupus-like syndrome, flu-like symptoms and/or disseminated intravascular coagulation. Even thoug
hypersensitivity are present, such as fever, or lymphadenopathy, the patient should be evaluated immediately
dispersible oral tablets, 2006; Schlienger et al, 1998). 
2)  Literature Reports 

a)  Anticonvulsant hypersensitivity syndrome (AHS) - consisting of fever, skin eruption or lymphadenopat
associated with lamotrigine therapy in 26 reported cases. Effects appear similar to AHS induced by other
have fever (100%), exanthematous rashes (77%), eosinophilia (19%) and lymphadenopathy (12%). Four
intravascular coagulopathy. The most commonly reported internal organ toxicities were hematologic and 
followed by renal (23%) and musculoskeletal (8%). Concomitant anticonvulsant drugs were used in all 26
b)  Acute granulomatous interstitial nephritis, along with colitis and ileitis, occurred in a 17-year-old woma
weeks after the start of lamotrigine, she developed an pruritic rash; lamotrigine was withdrawn. A week la
she developed a fever and progressing flu-like symptoms (sore throat, nausea/vomiting, diarrhea, and ur
Lymphadenopathy was found to be present, and liver enzymes were abnormal. Occult blood was found i
necrotizing epithelioid granuloma. Renal function deteriorated, with development of oliguria requiring hem
steroid treatment. The authors concluded that this was a case of anticonvulsant hypersensitivity syndrom
c)  A 6-year-old boy being treated with lamotrigine and valproic acid for generalized tonic-clonic seizures
lamotrigine, he developed a pruritic eruption (predominantly trunk and extremities), facial swelling, nause
white blood cell count had increased to 9500 cells/cubic millimeter, liver enzymes were elevated, and che
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Lamotrigine was discontinued but the symptoms persisted until valproic acid was discontinued 2 days lat
laboratory abnormalities (Brown et al, 1999). 
d)  A 27-year-old female developed multisystem hypersensitivity reaction, with disseminated intravascula
dysfunction, 11 days after starting lamotrigine therapy. Adjunctive therapy included phenobarbital. After s
spontaneously with no interventions other than steroid therapy (Sarris & Wong, 1999). 
e)  A 47-year-old man developed a hypersensitivity syndrome to lamotrigine that included neuralgic amyo
valproate and had lamotrigine titrated to 50 milligrams/day over 1 month. He developed a rash, fever, an
was discontinued but 3 days later he developed left shoulder pain and numbness. Neuralgic amyotrophy
followed by focal neurologic symptoms restricted to that limb. It resolved over 8 months (Hennessy et al, 
f)  A 35-year-old man developed pseudolymphoma (which may develop as a hypersensitivity reaction to 
patient was receiving lamotrigine 225 milligrams along with valproic acid, carbamazepine, and clobazam 
The frozen section diagnosis was consistent with lymphoma. With further testing a pathologic diagnosis (
of lymphoid hyperplasia was established. Lymphadenopathy resolved 1 month after lamotrigine was disc

 
3.3.8   Musculoskeletal Effects 

Asthenia 

Myalgia 

Rhabdomyolysis 

 
3.3.8.A   Asthenia 

1)  Summary 
a)  In premarketing clinical trials of monotherapy for epilepsy, asthenia has been reported in at least 5% o
(Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
b)  Asthenia led to discontinuation of therapy in 2.4% of adult patients (n=420)(Prod Info LAMICTAL(R) o

2)  Incidence: 5% or greater (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006) 
 
3.3.8.B   Myalgia 

1)  Incidence: 3% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, muscle pain wa
treatment with lamotrigine extended-release (n=118) compared with 0% who received placebo (n=121) (Prod
2009). 

 
3.3.8.C   Rhabdomyolysis 

1)  Rhabdomyolysis has been reported in hypersensitive patients during postmarketing surveillance (Prod Inf
tablets, 2006). 
2)  Rhabdomyolysis in the absence of seizures is reported in an 11-year-old female 9 days after the addition 
dose was halved). Serum creatine kinase level was reported to be 40,952 units/liter (normal less than 255 un
creatine kinase levels returned to normal. This probably represents lamotrigine-associated anticonvulsant hyp
3)  A case of myopathy with elevated creatine kinase levels (7770 International Units/liter) and myoglobin leve
absence of generalized seizures following a 2 week period of lamotrigine initialization and increasing therape

 
3.3.9   Neurologic Effects 

Amnesia 

Aphasia 

Aseptic meningitis 

Ataxia 

Aura, Loss 

Blepharospasm 

Coordination problem 

Dizziness 
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Drug withdrawal seizure 

Encephalopathy 

Gilles de la Tourette's syndrome 

Headache 

Insomnia 

Myoclonus 

Nystagmus 

Somnolence 

Status epilepticus 

Tremor 

Unsteady gait 

Vertigo 

 
3.3.9.A   Amnesia 

1)  Incidence: greater than 1% to less than 5% (Prod Info LAMICTAL(R) chewable dispersible oral tablets, ora
2)  Amnesia has been reported in greater than 2% and less than 5% of adult patients with epilepsy who recei
received placebo (Prod Info LAMICTAL(R) chewable dispersible oral tablets, oral tablets, 2009). 
3)  Amnesia has also been reported in greater than 1% and less than 5% of adult patients with bipolar disorde
more frequently than in those who received placebo (Prod Info LAMICTAL(R) oral tablets, chewable dispersib

 
3.3.9.B   Aphasia 

1)  An 11-year-old girl with atypical, benign partial epilepsy showed a loss of previously acquired communicat
milligrams/kilogram/day for a recurrence of absence seizures. An increase in the dose of lamotrigine to 2.5 m
age 5, she had been treated successfully for absence seizures with valproate and phenobarbital. At the onse
the normal range. The girl at age 6 had shown mild learning difficulties, and tests showed low normal intellige
was accompanied by marked electroencephalographic (EEG) activation, especially during sleep, when a patt
weaning from lamotrigine, EEG patterns and language function returned to pre-lamotrigine levels (Battaglia e

 
3.3.9.C   Aseptic meningitis 

1)  A 25-year-old woman developed aseptic meningitis 8 days after starting lamotrigine 25 mg/day for epileps
resolved; however the symptoms returned upon rechallenge with lamotrigine. The patient presented with men
glutamyl transpeptidase (GGT), C-reactive protein (CRP), erythrocyte sedimentation rate (ESR) and cerebros
erythrocytes, and leukocytes were elevated; however, CSF cultures for bacteria, fungi, and viruses were nega
empiric ceftriaxone 2 g twice daily was initiated The patient had mild leukopenia and thrombocytopenia were 
viral meningitis. One hour after lamotrigine was re-initiated on day 19, the patient experienced a severe head
dysesthesia, tachycardia, and a fever of 39.9 degrees C. Lab findings showed leukopenia, an elevated GGT 
Again, the CSF cultures for bacteria, fungi, and viruses were negative. Subsequently, lamotrigine was discon
initiated until CSF results were negative. Symptoms improved; however, a mild right abducens nerve palsy w
good recovery with the exception of incomplete resolution of the abducens palsy. Upon questioning, the patie
eyes and mouth, was diagnosed with Sjogren's syndrome that was confirmed by a positive antinuclear antibo
with a stabilized erythrocyte sedimentation rate. (Boot, 2009). 
2)  Lamotrigine-induced aseptic meningitis was reported in a 50-year-old female after the first dose of lamotri
mixed episode of bipolar disorder with suicidal thoughts. Within a few hours of the first dose of lamotrigine 25
40.1 degrees C, difficult breathing, tachycardia, headache, photophobia, neck stiffness and increasing myalg
inflammation; however, cerebrospinal fluid (CSF) Gram-stains and bacterial cultures found no evidence of an
subsequently discontinued and the symptoms improved over the next few days. It was then discovered that th
was started on lamotrigine 25 mg daily 7 months prior to the current incident. Lamotrigine was also discontinu
subsequently discharged with a presumptive diagnosis of aseptic meningitis. The time between the administr
of meningitis, which completely resolved upon discontinuation, as well as recurrence of symptoms upon recha
aseptic meningitis in this patient. Aseptic meningitis is a rare side effect of lamotrigine with only 4 cases previ
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3.3.9.D   Ataxia 
1)  Incidence: adults, greater than 2% to 28%; children, 11% (Prod Info LAMICTAL(R) chewable dispersible o
2)  In premarketing clinical trials of adjunctive epilepsy therapy, ataxia was reported in 22% of adult patients r
those receiving placebo (n=419) (Prod Info LAMICTAL(R) chewable dispersible oral tablets, oral tablets, 2009
3)  In a randomized, placebo-controlled, parallel study, ataxia was one of the more common dose-related adv
adult patients with epilepsy treated with lamotrigine 300 mg/day (n=71), lamotrigine 500 mg/day (n=72), and p
chewable dispersible oral tablets, oral tablets, 2009). 
4)  In a controlled, monotherapy trial, ataxia was reported in greater than 2% and less than 5% of adult patien
(n=43) following discontinuation of carbamazepine or phenytoin and was reported at a greater frequency than
(Prod Info LAMICTAL(R) chewable dispersible oral tablets, oral tablets, 2009). 
5)  In placebo-controlled, adjunctive trials, ataxia was reported in 11% of pediatric patients with epilepsy rece
750 mg/day (n=168) compared to 3% of patients receiving placebo (n=171) (Prod Info LAMICTAL(R) chewab

 
3.3.9.E   Aura, Loss 

1)  Three patients experienced loss of aura after switching from conventional antiepileptic therapy to lamotrig
had been refractory to conventional therapy. Two of the patients sustained injuries due to loss of aura (Deleu

 
3.3.9.F   Blepharospasm 

1)  Blepharospasm was attributed to lamotrigine monotherapy in a 51-year-old male with secondarily general
blepharospasm appeared 4 months after lamotrigine initiation, his current dose and serum level were 500 mg
remitted after a 4-week gradual taper and withdrawal of lamotrigine. The authors discuss possible mechanism
inhibitory effect on glutamate release, which may indirectly affect basal ganglia function (Verma et al, 1999). 

 
3.3.9.G   Coordination problem 

1)  Incidence: 5% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, cerebellar coord
who received adjunctive treatment with lamotrigine extended-release (n=118) compared with 0% who receive
extended-release tablets, 2009). 

 
3.3.9.H   Dizziness 

1)  Incidence: adults, 7% to 54%; children, 14% (immediate-release) (Prod Info LAMICTAL(R) chewable disp
release) 
2)  Immediate Release 

a)  In premarketing clinical trials of adjunctive epilepsy therapy, dizziness was reported in 38% of adult p
13% of those receiving placebo (n=419) (Prod Info LAMICTAL(R) chewable dispersible oral tablets, oral 
b)  In a randomized, placebo-controlled, parallel study, dizziness was one of the more common dose-rela
and 27% of adult patients with epilepsy treated with lamotrigine 300 mg/day (n=71), lamotrigine 500 mg/d
LAMICTAL(R) chewable dispersible oral tablets, oral tablets, 2009). 
c)  In a controlled, monotherapy trial, dizziness was reported in 7% of adult patients with epilepsy who re
discontinuation of carbamazepine or phenytoin compared to 0% of those who received valproate monoth
dispersible oral tablets, oral tablets, 2009). 
d)  In placebo-controlled, adjunctive trials, dizziness was reported in 14% of pediatric patients with epilep
maximum of 750 mg/day (n=168) compared to 4% of patients receiving placebo (n=171) (Prod Info LAM
2009). 

3)  Extended Release 
a)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, dizziness w
treatment with lamotrigine extended-release (n=118) compared with 5% who received placebo (n=121) (
2009). 

 
3.3.9.I   Drug withdrawal seizure 

1)  Drug withdrawal seizure has been reported in patients with bipolar disorder in clinical trials (Prod Info LAM
tablets, 2009; Guerrini et al, 1999). 

 
3.3.9.J   Encephalopathy 

1)  Reversible encephalopathy associated with high lamotrigine blood levels (19 mg/L), with a concurrent urin
Concomitant medication included valproic acid, which remained at therapeutic blood levels. Symptoms includ
incontinence and primitive reflexes. Symptoms improved concurrent with a fall in lamotrigine levels after her l
mg/day (Hennessy & Wiles, 1996). 

 
3.3.9.K   Gilles de la Tourette's syndrome 

1)  Lamotrigine caused dose-related symptoms of Tourette syndrome in 3 children (Lombroso, 1999). 
2)  A 7-year-old girl with partial motor seizures with secondary generalization was treated with valproic acid a
developed tic-like movements and vocalizations. Lamotrigine was discontinued and all symptoms abated. Se
up to 250 mg daily. Vocalizations were worse but abated after lamotrigine was reduced to 175 mg daily. A 12
lamotrigine 450 mg added to carbamazepine. He began tic-like movements, vocalizations, and rituals consist
Lamotrigine was discontinued and the ticks resolved within 2 weeks and the OCD symptoms resolved over se
and the symptoms have not returned. An 8-year-old boy with complex partial seizures received lamotrigine 27
repetitive head shaking, hand rubbing, throat clearing, and facial grimaces. His tics abated within a few days 
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remained under control with lamotrigine 200 mg daily (Lombroso, 1999). 
 
3.3.9.L   Headache 

1)  Incidence: 29% (Prod Info LAMICTAL(R) chewable dispersible oral tablets, oral tablets, 2009) 
2)  In a premarketing clinical trial, headache was reported in 29% of adult epilepsy patients receiving lamotrig
patients, and resulted in drug discontinuation in 3.1% of lamotrigine patients (Prod Info LAMICTAL(R) chewab

 
3.3.9.M   Insomnia 

1)  Incidence: 5% to 10% (Prod Info LAMICTAL(R) chewable dispersible oral tablets, oral tablets, 2009) 
2)  In premarketing clinical trials of adjunctive epilepsy therapy, insomnia was reported in 6% of adult patients
those receiving placebo (n=419) (Prod Info LAMICTAL(R) chewable dispersible oral tablets, oral tablets, 2009
3)  In a controlled, monotherapy trial, insomnia was reported in 5% of adult patients with epilepsy who receive
discontinuation of carbamazepine or phenytoin compared to 2% of those who received valproate monotherap
oral tablets, oral tablets, 2009). 
4)  In two placebo-controlled trials, insomnia was reported in 10% of adults with bipolar I disorder receiving la
after being converted from add-on therapy with other psychotropic medications compared to 6% of those rece
chewable dispersible oral tablets, oral tablets, 2009). 

 
3.3.9.N   Myoclonus 

1)  Three case reports describe lamotrigine-associated myoclonus. Two cases involved young adult males (a
epilepsies since early childhood. After 2 to 3 years of lamotrigine-valproic acid therapy resulting in a seizure-f
myoclonic jerking. In both cases, the lamotrigine serum level was higher than usual (16.5 and 17.7 mg/L). My
yet greatly diminished after lamotrigine was stopped or its dose reduced (Janszky et al, 2000). 

 
3.3.9.O   Nystagmus 

1)  Incidence: 3% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure nystagmus was 
lamotrigine extended-release (n=118) compared with 1% who received placebo (n=121) (Prod Info LAMICTA

 
3.3.9.P   Somnolence 

1)  Incidence: adults, 9% to 14%; children, 17% (immediate-release) (Prod Info LAMICTAL(R) chewable disp
release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  Immediate Release 

a)  In premarketing clinical trials of adjunctive epilepsy therapy, somnolence was reported in 14% of adul
patients receiving placebo (n=419) (Prod Info LAMICTAL(R) chewable dispersible oral tablets, oral tablet
b)  In placebo-controlled, adjunctive trials, somnolence was reported in 17% of pediatric patients with ep
maximum of 750 mg/day (n=168) compared to 15% of patients receiving placebo (n=171) (Prod Info LAM
tablets, 2009) 
c)  In two placebo-controlled trials, somnolence was reported in 9% of adults with bipolar I disorder recei
monotherapy after being converted from add-on therapy with other psychotropic medications compared t
LAMICTAL(R) chewable dispersible oral tablets, oral tablets, 2009). 
d)  Somnolence and ataxia were also reported in a 45-year-old female following a 2-week upward titratio
signs were present. Her neurological status improved over the next 2 weeks following discontinuation of 

3)  Extended Release 
a)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, somnolenc
treatment with lamotrigine extended-release (n=118) compared with 5% who received placebo (n=121) (
2009) 

 
3.3.9.Q   Status epilepticus 

1)  Status epilepticus has been reported in a minimum of 7 of 2,343 adult patients receiving lamotrigine (Prod
oral tablets, 2009; Guerrini et al, 1999). 
2)  An 8-year-old female diagnosed 4 years previously with Lennox-Gastaut syndrome developed myoclonic 
clobazam/vigabatrin regimen. Lamotrigine had been initiated at 2 mg/kg, then gradually increased to 20 mg/k
the parents reported increasingly frequent episodes of irregular multifocal jerks. Long-term electroencephalog
myoclonus, which resolved shortly upon lamotrigine discontinuation (Guerrini et al, 1999). 

 
3.3.9.R   Tremor 

1)  Incidence: adults, 4%; children, 10% (immediate-release) (Prod Info LAMICTAL(R) chewable dispersible o
(Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  Immediate Release 

a)  In premarketing clinical trials of adjunctive epilepsy therapy, tremor was reported in 4% of adult patien
those receiving placebo (n=419) (Prod Info LAMICTAL(R) chewable dispersible oral tablets, oral tablets, 
b)  In placebo-controlled, adjunctive trials, tremor was reported in 10% of pediatric patients with epilepsy
of 750 mg/day (n=168) compared to 1% of patients receiving placebo (n=171) (Prod Info LAMICTAL(R) c
c)  Disabling tremors with dysarthria and mild truncal ataxia have also been reported in 3 patients followi
valproate sodium. Tremor resolved with reduction in dose of lamotrigine or valproate sodium (Reutens et

3)  Extended Release 
a)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, tremor was
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treatment with lamotrigine extended-release (n=118) compared with 2% who received placebo (n=121) (
2009). 

 
3.3.9.S   Unsteady gait 

1)  Incidence: 2% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, gait disturbance
treatment with lamotrigine extended-release (n=118) compared with 0% who received placebo (n=121) (Prod
2009). 

 
3.3.9.T   Vertigo 

1)  Incidence: 4% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, vertigo was evid
treatment with lamotrigine extended-release (n=118) compared with 0% who received placebo (n=121) (Prod
2009). 

 
3.3.10   Ophthalmic Effects 

Blurred vision 

Diplopia 

 
3.3.10.A   Blurred vision 

1)  Incidence: 11% to 25% (immediate-release) (Prod Info LAMICTAL(R) oral tablets, chewable dispersible or
LAMICTAL XR oral extended-release tablets, 2009) 
2)  Immediate Release 

a)  In an adjunctive trial, blurred vision was reported in 16% of adult epilepsy patients receiving lamotrigin
trial of adult epilepsy patients found that incidence of blurred vision was dose-related, increasing from 11
10% with placebo (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 

3)  Extended Release 
a)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, blurred visi
adjunctive treatment with lamotrigine extended-release (n=118) compared with 2% who received placebo
release tablets, 2009). 

 
3.3.10.B   Diplopia 

1)  Incidence: 24% to 49% (immediate-release) (Prod Info LAMICTAL(R) oral tablets, chewable dispersible or
LAMICTAL XR oral extended-release tablets, 2009) 
2)  Immediate Release 

a)  In an adjunctive trial, diplopia was reported in 28% of adult epilepsy patients receiving lamotrigine com
of adult epilepsy patients found that incidence of diplopia was dose-related, increasing from 24% with 30
placebo (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 

3)  A comprehensive review of manufacturer data encompassing 13 clinical trials (n=1096) characterize lamo
population. As add-on therapy, the mean lamotrigine dose and duration were 5.5 milligrams/kilogram/day (mg
the mean dose and duration were 2.9 mg/kg/day and 22 weeks, respectively. In placebo-controlled studies, a
frequency among lamotrigine recipients included diplopia at 5.4% (Messenheimer et al, 2000). 

a)  Extended Release 
1)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, diplop
adjunctive treatment with lamotrigine extended-release (n=118) compared with 0% who received pla
release tablets, 2009). 

 
3.3.12   Psychiatric Effects 

Anxiety 

Depression 

Dyssomnia 

Suicidal thoughts 

Visual hallucinations 

 
3.3.12.A   Anxiety 
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1)  Incidence: 5% (immediate release)(Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets
XR oral extended-release tablets, 2009) 
2)  Immediate Release 

a)  In a monotherapy trial of adult partial seizure patients, anxiety was reported in 5% of patients treated 
treated with low-dose valproate (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2

3)  Extended Release 
a)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, anxiety wa
treatment with lamotrigine extended-release (n=118) compared with 0% who received placebo (n=121) (
2009). 

 
3.3.12.B   Depression 

1)  Incidence: 4% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, depression was
treatment with lamotrigine extended-release (n=118) compared with 1% who received placebo (n=121) (Prod
2009). 

 
3.3.12.C   Dyssomnia 

1)  A 42-year-old healthy woman experienced dose-related visual hallucinations as well as sleep disturbance
citalopram 40 mg/day for 6 months for depression. She was then diagnosed with bipolar affective disorder typ
subsequent dose increase to 50 mg/day, then 100 mg/day in 2 week intervals. Initial symptoms after dose inc
wakening and vivid dream-like experiences without being completely asleep. Five days later she experienced
headaches and hypersensitivity to noise. The hallucinations resolved over 2 to 3 days after reducing the lamo
disturbances and nightmares returned within 1 week of a dose increase to 75 mg/day. Three months later, the
disturbed sleep and nightmares. She continued on 100 mg/day, which resulted in visual hallucinations describ
that she perceived as real. The events occurred at times of clear consciousness during both daytime and nigh
in hallucinations resolving over 3 days. Hallucinations and nightmares have not recurred despite continued tre
mg/day. She had no past history of hallucinations (Uher & Jones, 2006). 

 
3.3.12.D   Suicidal thoughts 

1)  Data reviewed by the US Food and Drug Administration suggest an increased risk of suicidal behavior or 
antiepileptic drugs (AEDs). The analysis included 199 placebo-controlled clinical studies covering 11 different
epilepsy, selected psychiatric illnesses, and other conditions, including migraine and neuropathic pain syndro
AEDs and 16,029 patients who received placebo, and patients were aged 5 years and older. There were 4 co
groups versus (vs) none in the placebo groups. Suicidal behavior or ideation occurred in 0.43% of patients in 
patients in the placebo groups. This corresponded to an estimated 2.1 per 1000 (95% confidence interval, 0.7
having suicidal behavior or ideation than the placebo groups. The increased risk of suicidality was noted at 1 
weeks. When compared to placebo, results were generally consistent among the drugs and were seen in all d
psychiatric disorders, or other conditions were all at an increased risk for suicidality compared to placebo. Clo
or worsening of depression, suicidality and other unusual changes in behavior, which may include symptoms 
hypomania (US Food and Drug Administration, 2008). 

 
3.3.12.E   Visual hallucinations 

1)  A 42-year-old healthy woman experienced dose-related visual hallucinations as well as sleep disturbance
citalopram 40 mg/day for 6 months for depression. She was then diagnosed with bipolar affective disorder typ
subsequent dose increase to 50 mg/day, then 100 mg/day in 2 week intervals. Initial symptoms after dose inc
wakening and vivid dream-like experiences without being completely asleep. Five days later she experienced
headaches and hypersensitivity to noise. The hallucinations resolved over 2 to 3 days after reducing the lamo
disturbances and nightmares returned within 1 week of a dose increase to 75 mg/day. Three months later, the
disturbed sleep and nightmares. She continued on 100 mg/day, which resulted in visual hallucinations describ
that she perceived as real. The events occurred at times of clear consciousness during both daytime and nigh
in hallucinations resolving over 3 days. Hallucinations and nightmares have not recurred despite continued tre
mg/day. She had no past history of hallucinations (Uher & Jones, 2006). 

 
3.3.13   Renal Effects 

Hematuria 

Renal failure 

 
3.3.13.A   Hematuria 

1)  Hematuria was reported in 5% of patients receiving lamotrigine in one clinical trial (Jawad et al, 1989d); ho
In overall clinical experience with the drug, hematuria infrequently occurred (1% or less) (Prod Info LAMICTA
2006). 

 
3.3.13.B   Renal failure 
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1)  Acute renal failure, in the absence of predisposing factors, occurred in a 45-year-old female after 14 days 
for complex partial seizures. Carbamazepine and clonazepam had been used previously by this patient. Seru
Rhabdomyolysis developed and may have contributed to the renal failure. Generalized seizures were not rep

 
3.3.14   Reproductive Effects 

 
3.3.14.A   Dysmenorrhea 

1)  Incidence: 5% (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006) 
2)  In a monotherapy trial for adults with partial seizures, 5% of female patients receiving lamotrigine reported
low-dose valproate (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 

 
3.3.15   Respiratory Effects 

Apnea 

Congestion of nasal sinus 

Epistaxis 

Influenza 

Pain in throat 

Rhinitis 

Sinusitis 

 
3.3.15.A   Apnea 

1)  Summary 
a)  Apnea has been reported in postmarketing surveys, but causality has not been established (Prod Info
tablets, 2006). 

 
3.3.15.B   Congestion of nasal sinus 

1)  Incidence: 3% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, sinus congestio
adjunctive treatment with lamotrigine extended-release (n=118) compared with 0% respectively who received
extended-release tablets, 2009). 

 
3.3.15.C   Epistaxis 

1)  Incidence: 2% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, epistaxis was e
treatment with lamotrigine extended-release (n=118) compared with 1% who received placebo (n=121) (Prod
2009). 

 
3.3.15.D   Influenza 

1)  Incidence: 3% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, influenza or infl
received adjunctive lamotrigine extended-release (n=118) compared with 2% who received placebo (n=121) 
2009). 

 
3.3.15.E   Pain in throat 

1)  Incidence: 3% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, pharyngolaryng
adjunctive treatment with lamotrigine extended-release (n=118) compared with 2% who received placebo (n=
tablets, 2009). 

 
3.3.15.F   Rhinitis 

1)  Incidence: 7% (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006) 
2)  In a monotherapy trial of adult partial seizure patients, rhinitis was reported in 7% of patients treated with l
low-dose valproate (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 

 
3.3.15.G   Sinusitis 

1)  Incidence: 3% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
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2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, sinusitis was ev
treatment with lamotrigine extended-release (n=118) compared with 1% who received placebo (n=121) (Prod
2009). 

 
3.3.16   Other 

Angioedema 

Asthenia 

Drug withdrawal 

Fever 

Multiorgan failure, acute 

Pain 

 
3.3.16.A   Angioedema 

1)  Incidence: rare (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006) 
2)  Angioedema has been rarely reported with lamotrigine therapy (Prod Info LAMICTAL(R) oral tablets, chew

 
3.3.16.B   Asthenia 

1)  Incidence: 9% (extended-release) (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
2)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, asthenia condit
adjunctive treatment with lamotrigine extended-release (n=118) compared with 5% who received placebo (n=
tablets, 2009). 

 
3.3.16.C   Drug withdrawal 

1)  A 26-year-old man developed anhedonia, visual hallucinations, tremor, slight tachycardia, and hyperhidros
discontinuation of his antiepileptic medications (valproic acid 1220 milligrams (mg) per day, lamotrigine 200 m
mg/day for the first 7 days and 2000 mg/day thereafter) in combination with valproic acid was prescribed to re
psychomotor symptoms had begun before he took the first dose of levetiracetam. Therefore, the authors attri
symptoms resolved within a few days (Gelisse et al, 2002). 

 
3.3.16.D   Fever 

1)  Increased temperature related to leukopenia and sepsis has been reported in a patient following 10 days o
included valproate sodium and propranolol (Nicholson et al, 1995). Another case was reported of a 45-year-o
disseminated intravascular coagulation, and acute renal failure 14 days after beginning lamotrigine therapy. O
carbamazepine (Schaub et al, 1994). 

 
3.3.16.E   Multiorgan failure, acute 

1)  Acute multiorgan failure, which has sometimes been fatal or irreversible, has been reported in patients tak
associated with multiorgan failure and hepatic failure in 2 of 3,796 adult patients and 4 of 2,435 pediatric patie
other serious medical complications (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2
2)  Two children (3.5- and 11-years-old) suffered multiorgan dysfunction and disseminated intravascular coag
current valproic acid therapy. Symptoms began 9 days after starting lamotrigine therapy and included a syndr
urticarial/maculopapular rash, hepatic, and renal dysfunction, hypoalbuminemia, and changes in alertness. D
were also reported, along with evidence of rhabdomyolysis in one patient. No seizures were noted during this
lamotrigine. This probably represents lamotrigine- associated anticonvulsant hypersensitivity syndrome (Chat

 
3.3.16.F   Pain 

1)  Incidence: 5% (immediate-release)(Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets
XR oral extended-release tablets, 2009) 
2)  Immediate Release 

a)  In a monotherapy trial of adult partial seizure patients, nonspecific body pain was reported in 5% of pa
the patients treated with low-dose valproate (Prod Info LAMICTAL(R) oral tablets, chewable dispersible o

3)  Extended Release 
a)  In a 19-week, double-blind, placebo-controlled study of patients with partial onset seizure, pain was e
treatment with lamotrigine extended-release (n=118) compared with 1% who received placebo (n=121) (
2009). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
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1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info LAMICTAL(R) oral tablets, c
a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) 
in women and animals are not available. Drugs should be given only if the potential benefit justifies the poten

2)  Australian Drug Evaluation Committee's (ADEC) Category: B3(Australian Drug Evaluation Committee, 1999) 
a)  Drugs which have been taken by only a limited number of pregnant women and women of childbearing ag
or other direct or indirect harmful effects on the human fetus having been observed. Studies in animals have 
damage, the significance of which is considered uncertain in humans. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Yes 
4)  Clinical Management 

a)  A major risk for congenital malformations or fetal loss after first trimester exposure to lamotrigine is not ev
Inherently epileptic women have a greater risk of delivering a malformed infant than those without epilepsy, b
with maternal seizures or with the treatment drug (Hvas et al, 2000; Morrell, 1996). Based on preliminary data
Pregnancy, a possible link may exist between exposure to lamotrigine monotherapy during the first trimester 
and Drug Administration, 2006). A, large, case-controlled study showed a nonsignificant difference in risk of o
compared with non-exposed infants(Dolk et al, 2008). In animal studies, lamotrigine decreases folate concen
further data are available, lamotrigine should be used during pregnancy only if the potential benefit to the mot
manufacturer maintains a Lamotrigine Pregnancy Registry to monitor outcomes of exposure to lamotrigine du
encouraged to report such prenatal exposure, before fetal outcome (eg, ultrasound, amniocentesis results, bi
1-800-336-2176. Patients or prescribers may also enroll in the NAAED by calling (888) 233-2334 (Prod Info L
tablets, 2007). 

5)  Literature Reports 
a)  There was not an increased risk of isolated orofacial cleft (OC) relative to other malformations in neonates
with those who were not exposed to any antiepileptic drugs in a population-based, case-control study (n=85,5
5511 orofacial cleft (OC) cases and 80,052 non-OC controls. For isolated OC in lamotrigine-exposed neonate
malformations (odds ratio adjusted for maternal age (adjOR) equal to 0.8, 95% confidence interval (CI), 0.11 
other malformations for any of the other 3 OC categories: isolated and multiply malformed OC (adjOR equal t
(adjOR equal to 1.01, 95% CI, 0.03 to 5.57), and isolated and multiply malformed CP (adjOR equal to 0.79, 9
exposure. There were 72 lamotrigine mono- or polytherapy-exposed registrations, 40 of which were lamotrigi
total cases corresponded to a prevalence of 0.47 cases of OC per 1000 registrations (Dolk et al, 2008). 
b)  As of September 2006, preliminary data collected by the North American Antiepileptic Drug (NAAED) preg
prevalence of isolated, non-syndromic, cleft palate and/or cleft lip in infants of women exposed to lamotrigine 
Five cases of oral cleft (2 isolated cleft lip, 3 isolated cleft palate) occurred among 564 women who received l
resulting in a total prevalence of 8.9 per 1000. However, other pregnancy registries have not reported a simila
until further data are available (US Food and Drug Administration, 2006). 
c)  A July 2005 report from the Lamotrigine Pregnancy Registry, established by the manufacturer to collect da
648 instances of mothers treated with lamotrigine monotherapy during the first trimester of pregnancy. Sixtee
abnormalities were noted in this group. In mothers treated with lamotrigine plus one or more other anticonvuls
presented with anomalies. However, there was no consistent pattern of anomalies among the birth defects re
d)  A series of observational cohort studies suggested that lamotrigine does not cause an increased rate of co
68 pregnant women who took the drug, three discontinued the drug before the last menstrual period; 59 were
second or third trimester. Of the 59 exposed during the first trimester, there were 39 births (31 without congen
abortion, and nine pregnancies intentionally terminated. Three infants were delivered full term with congenita
(mother also exposed to phenytoin), palatal cleft, hypospadias, and undescended testes (mother also expose
ventricular septal defect (mother also exposed to phenobarbitone and valproic acid). One infant was delivered
abdominal intestinal obstruction. The mother had been exposed to labetalol and had experienced pre-eclamp
e)  Lamotrigine clearance increased by more than 50% in some women at the onset of pregnancy with a sign
reversed soon after delivery. Increased doses of lamotrigine may be required to maintain therapeutic levels d
following pregnancy (Tran et al, 2002). 

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk wh
benefits of drug treatment against potential risks before prescribing this drug during breastfeeding. 

2)  Clinical Management 
a)  Lamotrigine milk to plasma (M/P) ratio was 41.3% (range, 5.7% to 147.1%) and infant/maternal ratio of tot
prospective, observational study of 30 nursing mothers treated with lamotrigine and their infants (Newport et a
exposed to lamotrigine from the mother's breast milk are not known, breast-feeding is not recommended in w
oral tablets, chewable dispersible oral tablets, 2007). 

3)  Literature Reports 
a)  Lamotrigine milk to plasma (M/P) ratio was 41.3% (95% confidence interval (CI), 33% to 49.6%) and infan
18.3% (95% CI, 9.5% to 27%) in a prospective, observational study of 30 nursing mothers treated with lamotr
M/P ratio, calculated using each participant's mean breast milk concentration, ranged from 5.7% to 147.1%. U
concentrations for each participant, M/P ratios were 26.5% (95% CI, 20.2% to 32.9%) and 63.1% (95% CI, 47
free lamotrigine concentration was 30.9% (95% CI, 13.4% to 48.3%), 1.7 times higher than the total. Infants h
lamotrigine compared with their mothers (53.5% vs 29.5%, paired t=2.91, p less than 0.02). Theoretical infant
mg/kg/d (95% CI, 0.37 to 0.65 mg/kg/d) and 9.2% (95% CI, 7.4% to 10.9%), respectively. Univariate Pearson
p values less than 0.0001) positive correlations of lamotrigine concentration in breast milk with maternal daily
plasma (r=0.37), and free lamotrigine in maternal plasma (r=0.51). Maternal dose (F(1147)=25.62) and free la
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=17.31) were significant predictors of lamotrigine breast milk concentration (p values less than 0.0001) in a m
predictors was also significant (F(1147)=6.44, p less than 0.02). The final regression model accounted for 45
concentrations (F(3147)=41.11; p less than 0.0001) (Newport et al, 2008). 
b)  Evaluation of six infants who were breast fed by mothers treated with lamotrigine (mean doses of 400 mg/
infant dose of lamotrigine received through breast milk was 0.45 mg/kg/day. The mean infant plasma concent
concentration was 18% (Page-Sharp et al, 2006). 
c)  Lamotrigine levels were measured on day 10 of life in 4 full-term nursing infants born to epileptic mothers 
ranged from less than 1 to 2 mcg/mL, and were an average of 30% (range 20 to 43%) of maternal lamotrigine
with repeated levels at 2 months. Both infants were nursing with supplemental formula 2 to 3 times a day. The
levels in the neonate were a result of immature enzyme systems in the infants, specifically hepatic glucuronid
the infants (Liporace et al, 2004). 
d)  Serum lamotrigine levels in three women and their nursed infants were measured and the infants' intake o
None of the infants experienced adverse effects (Ohman & Vitols, 2000). 

4)  Drug Levels in Breastmilk 
a)  Parent Drug 

1)  Percent Adult Dose in Breastmilk 
a)  9% (2-20%) (Ohman & Vitols, 2000) 

2)  Milk to Maternal Plasma Ratio 
a)  0.61 (0.5-0.77) (Ohman & Vitols, 2000) 

 
 3.5   Drug Interactions 

 
3.5.1   Drug-Drug Combinations 

Acetaminophen 

Carbamazepine 

Desogestrel 

Escitalopram 

Estradiol Cypionate 

Ethinyl Estradiol 

Ethynodiol Diacetate 

Etonogestrel 

Evening Primrose 

Fosphenytoin 

Ginkgo 

Levonorgestrel 

Lopinavir 

Mestranol 

Methsuximide 

Norethindrone 

Norgestimate 

Norgestrel 
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Oxcarbazepine 

Phenobarbital 

Phenytoin 

Primidone 

Rifampin 

Risperidone 

Ritonavir 

Rufinamide 

Sertraline 

Valproic Acid 

 
3.5.1.A   Acetaminophen 

1)  Interaction Effect: decreased lamotrigine effectiveness 
2)  Summary: In a randomized study, the effect of acetaminophen on the pharmacokinetics of lamotrigine was
area under the plasma concentration-time curve of lamotrigine decreased by 15% and 20% respectively. Ren
al, 1990a). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor the clinical effectiveness of lamotrigine therapy. Routine increases in lamot
failure occurs. An occasional dose of acetaminophen is unlikely to significantly decrease lamotrigine concentr
7)  Probable Mechanism: increased renal clearance 
8)  Literature Reports 

a)  Acetaminophen enhances the urinary elimination of lamotrigine after single doses of the anticonvulsa
mg dose of lamotrigine followed by acetaminophen 900 mg 3 times a day resulted in a decrease in AUC 
compared to administration of lamotrigine with placebo. No differences in peak plasma concentration or t
lamotrigine recovered in the urine was also higher when administered with acetaminophen. It was sugge
lamotrigine from the circulation (Depot et al, 1990).  

 
3.5.1.B   Carbamazepine 

1)  Interaction Effect: reduced lamotrigine efficacy, loss of seizure control, and a potential risk of neurotoxicity
2)  Summary: The clearance of lamotrigine may double during concomitant therapy with carbamazepine (Goa
1991a; Mikati et al, 1989a; Jawad et al, 1987a). In addition, increased serum concentrations of carbamazepin
carbamazepine) and neurotoxicity have been reported during concomitant administration of carbamazepine a
investigators have found that lamotrigine had no effect on either carbamazepine or its metabolite (Schapel et 
While lamotrigine has no appreciable effect on the steady-state carbamazepine concentration, carbamazepin
(Prod Info Lamictal(R), 2003e). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor seizure control and follow patients for signs of neurotoxicity (nausea, vertigo
increase lamotrigine doses and/or reduce carbamazepine doses. It may be advantageous to monitor the seru
metabolite, carbamazepine-10,11-epoxide. Increased side effects have been associated with carbamazepine
When given in combination with an enzyme-inducing antiepileptic agent, the manufacturer recommends an in
two weeks for adult patients, followed by 50 mg twice daily for the third and fourth weeks, advancing by 100 m
to 500 mg administered in two divided doses. 
7)  Probable Mechanism: hepatic induction by carbamazepine of lamotrigine metabolism; possible alteration o
8)  Literature Reports 

a)  While lamotrigine alone has a steady-state elimination half-life of between 25 to 37 hours, coadminist
approximately 14 or 15 hours (Binnie et al, 1986c; Jawad et al, 1987; Peck, 1991d). Lamotrigine clearanc
mL/min/kg) in healthy volunteers given lamotrigine alone (Cohen et al, 1987; Posner et al, 1989; Posner 
therapy ranged from 0.044 to 0.084 L/h/kg (0.73 to 1.4 mL/min/kg) (Jawad et al, 1987; Mikati et al, 1989;
decrease incrementally the half-life of lamotrigine by 1.7 hours for every 100 mg of carbamazepine within
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1987).  
b)  If phenytoin or carbamazepine (or any prodrugs) is used in pregnant women, there is a substantially i
of other anticonvulsants. The teratogenicity of these drugs is largely or wholly related to the levels of the 
Dyke et al, 1991b; Finnell et al, 1992b). The epoxide/parent drug ratio is generally increased when pheny
any other drugs that induce cytochrome P450 enzymes (3A4, 2C9, 2C19), or drugs which inhibit epoxide
lamotrigine (Bianchetti et al, 1987b; Ramsay et al, 1990b; Spina et al, 1996b). Such combinations increa
monotherapy and about 10-fold over background rates.  
c)  No pharmacokinetic interaction between carbamazepine and lamotrigine was found in children. Three
generalized epilepsy who had been treated with carbamazepine for longer than one year started lamotrig
lamotrigine dose was increased by 1 mg/kg/day every other week until clinical response or side effects o
change significantly from baseline when lamotrigine was coadministered (29.9 mmol/L vs. 28.8 mmol/L). 
metabolite of carbamazepine, carbamazepine-10,11-epoxide, significantly decreased from 6.4 mmol/L to
Boreus, 1997).  
d)  Carbamazepine reduces the plasma levels of lamotrigine. A 65-year-old male suffering from complex
carbamazepine (400 mg three times daily) and lamotrigine (200 mg three times daily). Seizures occurred
and a beta-agonist were used for an obstructive lung disease. A current pneumonia was being treated w
was 1.7 mcmol/mL and a trough carbamazepine was 11 mcmol/mL. The patient continued to suffer from
levitiracetam (1500 mg twice daily) within 4 weeks. After 4 weeks of levitiracetam therapy the patient's ca
lamotrigine plasma levels were 12.1 mcmol/mL. Lamotrigine levels increased rapidly after reductions in t
combination was well tolerated and seizures stopped completely after 4 weeks. A drug interaction should
result in ineffective antiepileptic therapy (Koch et al, 2003).  

 
3.5.1.C   Desogestrel 

1)  Interaction Effect: decreased plasma lamotrigine concentrations 
2)  Summary: The concomitant use of combined hormonal contraceptives and lamotrigine has resulted in sign
Info ORTHO EVRA(R) transdermal system patch, 2008). A sudden change in a patient's clinical condition and
the use or changes in the use of oral contraceptives (Christensen et al, 2007; Sabers et al, 2003; Sabers et a
lamotrigine concentrations following introduction of oral contraceptives and reports of increased lamotrigine c
contraceptives in women taking lamotrigine. Dosage adjustments may be necessary when starting or discont
maintain clinical response (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Estrogen-containing oral contraceptives have been shown to significantly decrease 
use. Carefully monitor and adjust lamotrigine doses in women who choose estrogen-containing hormonal con
system patch, 2008; Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
7)  Probable Mechanism: induction of lamotrigine glucuronidation by combination contraceptive 
8)  Literature Reports 

a)  Evidence from a double-blind, placebo-controlled trial involving 7 women with epilepsy suggests that 
lamotrigine. All patients were treated with lamotrigine monotherapy and taking combination oral contrace
a crossover fashion to receive either placebo or contraceptive (35 mcg ethinyl estradiol/250 mcg norgest
a 7-day pause). Steady-state blood samples were collected as trough levels (just prior to the next dose) a
and morning doses. Mean lamotrigine plasma concentrations increased by 84% (95% CI, 45% to 134%) 
contraceptive treatment for 21 days. Urine excretion of lamotrigine metabolites, measured as the N-2-glu
(95% CI, -20% to 61%) when placebo was taken instead of oral contraceptive. Seizures occurred in 3 pa
seizures occurred during placebo therapy. The mechanism of the interaction is likely the induction of gluc
lamotrigine and ethinyl estradiol (Christensen et al, 2007). 
b)  Several cases in which oral contraceptives changed the plasma levels of lamotrigine as well as the pa
patients who were seizure-free (one with epilepsy, two with complex partial seizures, and two with absen
concentrations after oral contraceptives were initiated. Two other patients, one with simple partial seizure
discontinued their oral contraceptives. Plasma levels of lamotrigine in these two patients had increased s
plasma levels of lamotrigine 41% to 64% (mean 49%). As a result, seizure control deteriorated when ora
when oral contraceptives were discontinued. These effects were independent of whether the oral contrac
norethindrone. The author concludes that there is a need for careful monitoring and adjustment of the lam
combination contraceptives (Sabers et al, 2001). 
c)  Lamotrigine plasma levels are reduced by greater than 50% during oral contraceptive co-medication. 
used oral contraceptives, and 30 who did not. The mean lamotrigine dose was 349 mg/day among wome
those who did not. Mean plasma level of lamotrigine was 13 mcmol/L in patients on oral contraceptives a
(p less than 0.0001). Oral contraceptives markedly decrease plasma concentrations of lamotrigine (Sabe
d)  In a study of 16 female volunteers, estrogen-containing oral contraceptive (30 mcg ethinyl estradiol/15
clearance of 300 mg/day lamotrigine by approximately 2-fold with a mean decrease in AUC of 52% and i
concentrations gradually increased and were approximately 2-fold higher at the end of the week of inacti
serum lamotrigine concentrations at the end of the active hormone cycle. This increase occurred in wom
lamotrigine (carbamazepine, phenytoin, phenobarbital, primidone, or rifampin). Dosage adjustment of lam
containing oral contraceptives (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 20

 
3.5.1.D   Escitalopram 

1)  Interaction Effect: an increased risk of myoclonus 
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2)  Summary: Myoclonus occurred in 2 patients receiving escitalopram and lamotrigine concomitantly, where 
escitalopram in 1 patient. There was no evidence of a metabolic enzyme interaction with lamotrigine, and the 
additive/synergistic effect of lamotrigine and escitalopram on the 5-HT1A receptors, or by an additive inhibitio
(Rosenhagen et al, 2006). Exercise caution when using both drugs concurrently and monitor for signs and sy
and jerking. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Use caution if escitalopram and lamotrigine are used concurrently as this resulted in
resolved after escitalopram was withdrawn (Rosenhagen et al, 2006). Monitor for signs and symptoms of myo
7)  Probable Mechanism: additive inhibition of voltage-gated calcium channels; additive or synergistic effects 
8)  Literature Reports 

a)  Myoclonus occurred in 2 patients following concomitant treatment with escitalopram and lamotrigine. 
escitalopram 30 mg/day for depression, developed daytime and nighttime myoclonus after 8 weeks of re
treatment of bipolar type II disorder. Serum levels of both drugs, measured after the onset of myoclonus,
escitalopram levels remained stable compared to a baseline level drawn prior to starting lamotrigine ther
continued to have myoclonus while on escitalopram and lamotrigine therapy. Further analysis revealed th
CYP2C19, and CYP2D6 enzymes. The second patient, a 28-year-old woman taking lamotrigine 300 mg/
nighttime myoclonus after 2 weeks of receiving escitalopram (titrated to 20 mg/day) for generalized anxie
same frequency of myoclonus while on both therapies; however, the myoclonus resolved 2 weeks after e
measured at the onset and after the myoclonus resolved, did not change. Although escitalopram is meta
CYP2D6, there was no evidence of a metabolic enzyme interaction with lamotrigine. It was postulated th
or synergistic effect of lamotrigine and escitalopram on the 5-HT1A receptors, or by an additive inhibition
(Rosenhagen et al, 2006). 

 
3.5.1.E   Estradiol Cypionate 

1)  Interaction Effect: decreased plasma lamotrigine concentrations 
2)  Summary: The concomitant use of combined hormonal contraceptives and lamotrigine has resulted in sign
Info ORTHO EVRA(R) transdermal system patch, 2008). A sudden change in a patient's clinical condition and
the use or changes in the use of oral contraceptives (Christensen et al, 2007; Sabers et al, 2003; Sabers et a
lamotrigine concentrations following introduction of oral contraceptives and reports of increased lamotrigine c
contraceptives in women taking lamotrigine. Dosage adjustments may be necessary when starting or discont
maintain clinical response (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Estrogen-containing oral contraceptives have been shown to significantly decrease 
use. Carefully monitor and adjust lamotrigine doses in women who choose estrogen-containing hormonal con
system patch, 2008; Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
7)  Probable Mechanism: induction of lamotrigine glucuronidation by combination contraceptive 
8)  Literature Reports 

a)  Evidence from a double-blind, placebo-controlled trial involving 7 women with epilepsy suggests that 
lamotrigine. All patients were treated with lamotrigine monotherapy and taking combination oral contrace
a crossover fashion to receive either placebo or contraceptive (35 mcg ethinyl estradiol/250 mcg norgest
a 7-day pause). Steady-state blood samples were collected as trough levels (just prior to the next dose) a
and morning doses. Mean lamotrigine plasma concentrations increased by 84% (95% CI, 45% to 134%) 
contraceptive treatment for 21 days. Urine excretion of lamotrigine metabolites, measured as the N-2-glu
(95% CI, -20% to 61%) when placebo was taken instead of oral contraceptive. Seizures occurred in 3 pa
seizures occurred during placebo therapy. The mechanism of the interaction is likely the induction of gluc
lamotrigine and ethinyl estradiol (Christensen et al, 2007). 
b)  Several cases in which oral contraceptives changed the plasma levels of lamotrigine as well as the pa
patients who were seizure-free (one with epilepsy, two with complex partial seizures, and two with absen
concentrations after oral contraceptives were initiated. Two other patients, one with simple partial seizure
discontinued their oral contraceptives. Plasma levels of lamotrigine in these two patients had increased s
plasma levels of lamotrigine 41% to 64% (mean 49%). As a result, seizure control deteriorated when ora
when oral contraceptives were discontinued. These effects were independent of whether the oral contrac
norethindrone. The author concludes that there is a need for careful monitoring and adjustment of the lam
combination contraceptives (Sabers et al, 2001). 
c)  Lamotrigine plasma levels are reduced by greater than 50% during oral contraceptive co-medication. 
used oral contraceptives, and 30 who did not. The mean lamotrigine dose was 349 mg/day among wome
those who did not. Mean plasma level of lamotrigine was 13 mcmol/L in patients on oral contraceptives a
(p less than 0.0001). Oral contraceptives markedly decrease plasma concentrations of lamotrigine (Sabe
d)  In a study of 16 female volunteers, estrogen-containing oral contraceptive (30 mcg ethinyl estradiol/15
clearance of 300 mg/day lamotrigine by approximately 2-fold with a mean decrease in AUC of 52% and i
concentrations gradually increased and were approximately 2-fold higher at the end of the week of inacti
serum lamotrigine concentrations at the end of the active hormone cycle. This increase occurred in wom
lamotrigine (carbamazepine, phenytoin, phenobarbital, primidone, or rifampin). Dosage adjustment of lam
containing oral contraceptives (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 20
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3.5.1.F   Ethinyl Estradiol 

1)  Interaction Effect: decreased plasma lamotrigine concentrations 
2)  Summary: The concomitant use of combined hormonal contraceptives and lamotrigine has resulted in sign
Info ORTHO EVRA(R) transdermal system patch, 2008). A sudden change in a patient's clinical condition and
the use or changes in the use of oral contraceptives (Christensen et al, 2007; Sabers et al, 2003; Sabers et a
lamotrigine concentrations following introduction of oral contraceptives and reports of increased lamotrigine c
contraceptives in women taking lamotrigine. Dosage adjustments may be necessary when starting or discont
maintain clinical response (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Estrogen-containing oral contraceptives have been shown to significantly decrease 
use. Carefully monitor and adjust lamotrigine doses in women who choose estrogen-containing hormonal con
system patch, 2008; Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
7)  Probable Mechanism: induction of lamotrigine glucuronidation by combination contraceptive 
8)  Literature Reports 

a)  Evidence from a double-blind, placebo-controlled trial involving 7 women with epilepsy suggests that 
lamotrigine. All patients were treated with lamotrigine monotherapy and taking combination oral contrace
a crossover fashion to receive either placebo or contraceptive (35 mcg ethinyl estradiol/250 mcg norgest
a 7-day pause). Steady-state blood samples were collected as trough levels (just prior to the next dose) a
and morning doses. Mean lamotrigine plasma concentrations increased by 84% (95% CI, 45% to 134%) 
contraceptive treatment for 21 days. Urine excretion of lamotrigine metabolites, measured as the N-2-glu
(95% CI, -20% to 61%) when placebo was taken instead of oral contraceptive. Seizures occurred in 3 pa
seizures occurred during placebo therapy. The mechanism of the interaction is likely the induction of gluc
lamotrigine and ethinyl estradiol (Christensen et al, 2007). 
b)  Several cases in which oral contraceptives changed the plasma levels of lamotrigine as well as the pa
patients who were seizure-free (one with epilepsy, two with complex partial seizures, and two with absen
concentrations after oral contraceptives were initiated. Two other patients, one with simple partial seizure
discontinued their oral contraceptives. Plasma levels of lamotrigine in these two patients had increased s
plasma levels of lamotrigine 41% to 64% (mean 49%). As a result, seizure control deteriorated when ora
when oral contraceptives were discontinued. These effects were independent of whether the oral contrac
norethindrone. The author concludes that there is a need for careful monitoring and adjustment of the lam
combination contraceptives (Sabers et al, 2001). 
c)  Lamotrigine plasma levels are reduced by greater than 50% during oral contraceptive co-medication. 
used oral contraceptives, and 30 who did not. The mean lamotrigine dose was 349 mg/day among wome
those who did not. Mean plasma level of lamotrigine was 13 mcmol/L in patients on oral contraceptives a
(p less than 0.0001). Oral contraceptives markedly decrease plasma concentrations of lamotrigine (Sabe
d)  In a study of 16 female volunteers, estrogen-containing oral contraceptive (30 mcg ethinyl estradiol/15
clearance of 300 mg/day lamotrigine by approximately 2-fold with a mean decrease in AUC of 52% and i
concentrations gradually increased and were approximately 2-fold higher at the end of the week of inacti
serum lamotrigine concentrations at the end of the active hormone cycle. This increase occurred in wom
lamotrigine (carbamazepine, phenytoin, phenobarbital, primidone, or rifampin). Dosage adjustment of lam
containing oral contraceptives (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 20

 
3.5.1.G   Ethynodiol Diacetate 

1)  Interaction Effect: decreased plasma lamotrigine concentrations 
2)  Summary: The concomitant use of combined hormonal contraceptives and lamotrigine has resulted in sign
Info ORTHO EVRA(R) transdermal system patch, 2008). A sudden change in a patient's clinical condition and
the use or changes in the use of oral contraceptives (Christensen et al, 2007; Sabers et al, 2003; Sabers et a
lamotrigine concentrations following introduction of oral contraceptives and reports of increased lamotrigine c
contraceptives in women taking lamotrigine. Dosage adjustments may be necessary when starting or discont
maintain clinical response (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Estrogen-containing oral contraceptives have been shown to significantly decrease 
use. Carefully monitor and adjust lamotrigine doses in women who choose estrogen-containing hormonal con
system patch, 2008; Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
7)  Probable Mechanism: induction of lamotrigine glucuronidation by combination contraceptive 
8)  Literature Reports 

a)  Evidence from a double-blind, placebo-controlled trial involving 7 women with epilepsy suggests that 
lamotrigine. All patients were treated with lamotrigine monotherapy and taking combination oral contrace
a crossover fashion to receive either placebo or contraceptive (35 mcg ethinyl estradiol/250 mcg norgest
a 7-day pause). Steady-state blood samples were collected as trough levels (just prior to the next dose) a
and morning doses. Mean lamotrigine plasma concentrations increased by 84% (95% CI, 45% to 134%) 
contraceptive treatment for 21 days. Urine excretion of lamotrigine metabolites, measured as the N-2-glu
(95% CI, -20% to 61%) when placebo was taken instead of oral contraceptive. Seizures occurred in 3 pa
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seizures occurred during placebo therapy. The mechanism of the interaction is likely the induction of gluc
lamotrigine and ethinyl estradiol (Christensen et al, 2007). 
b)  Several cases in which oral contraceptives changed the plasma levels of lamotrigine as well as the pa
patients who were seizure-free (one with epilepsy, two with complex partial seizures, and two with absen
concentrations after oral contraceptives were initiated. Two other patients, one with simple partial seizure
discontinued their oral contraceptives. Plasma levels of lamotrigine in these two patients had increased s
plasma levels of lamotrigine 41% to 64% (mean 49%). As a result, seizure control deteriorated when ora
when oral contraceptives were discontinued. These effects were independent of whether the oral contrac
norethindrone. The author concludes that there is a need for careful monitoring and adjustment of the lam
combination contraceptives (Sabers et al, 2001). 
c)  Lamotrigine plasma levels are reduced by greater than 50% during oral contraceptive co-medication. 
used oral contraceptives, and 30 who did not. The mean lamotrigine dose was 349 mg/day among wome
those who did not. Mean plasma level of lamotrigine was 13 mcmol/L in patients on oral contraceptives a
(p less than 0.0001). Oral contraceptives markedly decrease plasma concentrations of lamotrigine (Sabe
d)  In a study of 16 female volunteers, estrogen-containing oral contraceptive (30 mcg ethinyl estradiol/15
clearance of 300 mg/day lamotrigine by approximately 2-fold with a mean decrease in AUC of 52% and i
concentrations gradually increased and were approximately 2-fold higher at the end of the week of inacti
serum lamotrigine concentrations at the end of the active hormone cycle. This increase occurred in wom
lamotrigine (carbamazepine, phenytoin, phenobarbital, primidone, or rifampin). Dosage adjustment of lam
containing oral contraceptives (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 20

 
3.5.1.H   Etonogestrel 

1)  Interaction Effect: decreased plasma lamotrigine concentrations 
2)  Summary: The concomitant use of combined hormonal contraceptives and lamotrigine has resulted in sign
Info ORTHO EVRA(R) transdermal system patch, 2008). A sudden change in a patient's clinical condition and
the use or changes in the use of oral contraceptives (Christensen et al, 2007; Sabers et al, 2003; Sabers et a
lamotrigine concentrations following introduction of oral contraceptives and reports of increased lamotrigine c
contraceptives in women taking lamotrigine. Dosage adjustments may be necessary when starting or discont
maintain clinical response (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Estrogen-containing oral contraceptives have been shown to significantly decrease 
use. Carefully monitor and adjust lamotrigine doses in women who choose estrogen-containing hormonal con
system patch, 2008; Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
7)  Probable Mechanism: induction of lamotrigine glucuronidation by combination contraceptive 
8)  Literature Reports 

a)  Evidence from a double-blind, placebo-controlled trial involving 7 women with epilepsy suggests that 
lamotrigine. All patients were treated with lamotrigine monotherapy and taking combination oral contrace
a crossover fashion to receive either placebo or contraceptive (35 mcg ethinyl estradiol/250 mcg norgest
a 7-day pause). Steady-state blood samples were collected as trough levels (just prior to the next dose) a
and morning doses. Mean lamotrigine plasma concentrations increased by 84% (95% CI, 45% to 134%) 
contraceptive treatment for 21 days. Urine excretion of lamotrigine metabolites, measured as the N-2-glu
(95% CI, -20% to 61%) when placebo was taken instead of oral contraceptive. Seizures occurred in 3 pa
seizures occurred during placebo therapy. The mechanism of the interaction is likely the induction of gluc
lamotrigine and ethinyl estradiol (Christensen et al, 2007). 
b)  Several cases in which oral contraceptives changed the plasma levels of lamotrigine as well as the pa
patients who were seizure-free (one with epilepsy, two with complex partial seizures, and two with absen
concentrations after oral contraceptives were initiated. Two other patients, one with simple partial seizure
discontinued their oral contraceptives. Plasma levels of lamotrigine in these two patients had increased s
plasma levels of lamotrigine 41% to 64% (mean 49%). As a result, seizure control deteriorated when ora
when oral contraceptives were discontinued. These effects were independent of whether the oral contrac
norethindrone. The author concludes that there is a need for careful monitoring and adjustment of the lam
combination contraceptives (Sabers et al, 2001). 
c)  Lamotrigine plasma levels are reduced by greater than 50% during oral contraceptive co-medication. 
used oral contraceptives, and 30 who did not. The mean lamotrigine dose was 349 mg/day among wome
those who did not. Mean plasma level of lamotrigine was 13 mcmol/L in patients on oral contraceptives a
(p less than 0.0001). Oral contraceptives markedly decrease plasma concentrations of lamotrigine (Sabe
d)  In a study of 16 female volunteers, estrogen-containing oral contraceptive (30 mcg ethinyl estradiol/15
clearance of 300 mg/day lamotrigine by approximately 2-fold with a mean decrease in AUC of 52% and i
concentrations gradually increased and were approximately 2-fold higher at the end of the week of inacti
serum lamotrigine concentrations at the end of the active hormone cycle. This increase occurred in wom
lamotrigine (carbamazepine, phenytoin, phenobarbital, primidone, or rifampin). Dosage adjustment of lam
containing oral contraceptives (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 20

 
3.5.1.I   Evening Primrose 

1)  Interaction Effect: reduced anticonvulsant effectiveness 
2)  Summary: Theoretically, evening primrose oil may reduce the effectiveness of anticonvulsants by lowering
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contraindicated in patients with epilepsy (Barber, 1998; Newall et al, 1996). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of evening primrose oil with anticonvulsants. 
7)  Probable Mechanism: evening primrose oil may reduce the seizure threshold 

 
3.5.1.J   Fosphenytoin 

1)  Interaction Effect: reduced lamotrigine efficacy 
2)  Summary: Fosphenytoin is a prodrug of phenytoin and the same interactions that occur with phenytoin are
Cerebyx(R), 1999). Potent hepatic enzyme-inducing drugs including phenytoin enhance the metabolic cleara
steady-state elimination half-life of approximately 24 to 30 hours, coadministration of phenytoin reduces the h
et al, 1986; Jawad et al, 1989; Peck, 1991). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Higher doses of lamotrigine are needed when given concurrently with enzyme-induc
When given in combination with an enzyme-inducing antiepileptic agent, the manufacturer recommends an in
two weeks for adult patients, followed by 50 mg twice daily for the third and fourth weeks, advancing by 100 m
to 500 mg administered in two divided doses. 
7)  Probable Mechanism: increased lamotrigine metabolism 
8)  Literature Reports 

a)  If phenytoin or carbamazepine (or any prodrugs) is used in pregnant women, there is a substantially i
of other anticonvulsants. The teratogenicity of these drugs is largely or wholly related to the levels of the 
Dyke et al, 1991; Finnell et al, 1992). The epoxide/parent drug ratio is generally increased when phenyto
other drugs that induce cytochrome P450 enzymes (3A4, 2C9, 2C19), or drugs which inhibit epoxide hyd
lamotrigine (Bianchetti et al, 1987; Ramsay et al, 1990; Spina et al, 1996). Such combinations increase t
monotherapy and about 10-fold over background rates.  

 
3.5.1.K   Ginkgo 

1)  Interaction Effect: decreased anticonvulsant effectiveness 
2)  Summary: In a case report, 2 patients with epilepsy previously well controlled by valproate sodium develo
extract. Seizure control was regained after ginkgo was withdrawn (Granger, 2001a). An infant developed seiz
from ingestion of ginkgo seeds (Yagi et al, 1993a). The compound 4'-O-methylpyridoxine, a neurotoxin, is fou
in leaves, the ginkgo component from which commercially available extracts are derived (Arenz et al, 1996a).
sufficient amounts of 4'-O-methylpyridoxine to cause seizures. However, ginkgo products are not commonly a
contained in the commercial product. Of concern are those instances where, depending on the harvest seaso
methylpyridoxine may be present in sufficient amounts to be problematic in vulnerable populations (eg, infant
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Avoid concomitant use of ginkgo and anticonvulsants in patients with epilepsy. If se
previously controlled by anticonvulsant medication, inquire about the use of ginkgo seed or leaf extract. If pos
product to ascertain if 4'-O-methylpyridoxine is present. 
7)  Probable Mechanism: neurotoxin 4'-O-methylpyridoxine (found in leaves and seeds of ginkgo biloba) may
8)  Literature Reports 

a)  The serum of a 21-month-old patient with gin-nan food poisoning was assayed for 4'-O-methylpyridox
micrograms/milliliter (mcg/mL) at 8.5 hours after ingesting ginkgo seeds, decreasing to 0.05 mcg/mL at 1
methylpyridoxine content was responsible for the tonic/clonic convulsions and loss of consciousness obs
particularly vulnerable (Yagi et al, 1993).  
b)  Four to six milligrams of the neurotoxin 4'-O-methylpyridoxine have been isolated from 2 kilograms of
commercially-available products. Highest amounts were found in seeds (85 micrograms (mcg)/seed) and
July and beginning of August. The albumen of the seed can contain 105.15 mcg/gram dry weight, but thi
boiled. The unprocessed seed coats contain from 5.44-7.15 mcg/gram dry weight. The neurotoxin in gink
detectable in homeopathic preparations. Specifically, 8.13 mcg/mL of 4'-O-methylpyridoxine was found in
mcg/mL in Kaveri Forte(R), and 7.18 mcg/mL in Gingium(R). Based on recommended daily intake, this tr
methylpyridoxine of 48.78 mcg, 58.62 mcg, 11.40 mcg, and 43.08 mcg for Tebonin Forte(R), Rokan(R), K
the homeopathic products, Ginkgo biloba Urtinktur Hanosan(R) and Ginkgo biloba Urtinktur DHU(R) con
methylpyridoxine, respectively. However, the authors note that the amount contained in medicinal extrac
significance. Concern remains with the variance in 4'-O-methylpyridoxine content depending on the seas
1996).  
c)  Seizures recurred in 2 patients, both with epilepsy that was well controlled prior to ingesting ginkgo bi
78-year-old man) had been free of seizures for at least 18 months prior to beginning therapy with Gb 120
developed seizures within 2 weeks of beginning Gb therapy, and both remained seizure-free (without cha
(Granger, 2001).  

 
3.5.1.L   Levonorgestrel 

1)  Interaction Effect: decreased plasma lamotrigine concentrations 
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2)  Summary: The concomitant use of combined hormonal contraceptives and lamotrigine has resulted in sign
Info ORTHO EVRA(R) transdermal system patch, 2008). A sudden change in a patient's clinical condition and
the use or changes in the use of oral contraceptives (Christensen et al, 2007; Sabers et al, 2003; Sabers et a
lamotrigine concentrations following introduction of oral contraceptives and reports of increased lamotrigine c
contraceptives in women taking lamotrigine. Dosage adjustments may be necessary when starting or discont
maintain clinical response (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Estrogen-containing oral contraceptives have been shown to significantly decrease 
use. Carefully monitor and adjust lamotrigine doses in women who choose estrogen-containing hormonal con
system patch, 2008; Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
7)  Probable Mechanism: induction of lamotrigine glucuronidation by combination contraceptive 
8)  Literature Reports 

a)  Evidence from a double-blind, placebo-controlled trial involving 7 women with epilepsy suggests that 
lamotrigine. All patients were treated with lamotrigine monotherapy and taking combination oral contrace
a crossover fashion to receive either placebo or contraceptive (35 mcg ethinyl estradiol/250 mcg norgest
a 7-day pause). Steady-state blood samples were collected as trough levels (just prior to the next dose) a
and morning doses. Mean lamotrigine plasma concentrations increased by 84% (95% CI, 45% to 134%) 
contraceptive treatment for 21 days. Urine excretion of lamotrigine metabolites, measured as the N-2-glu
(95% CI, -20% to 61%) when placebo was taken instead of oral contraceptive. Seizures occurred in 3 pa
seizures occurred during placebo therapy. The mechanism of the interaction is likely the induction of gluc
lamotrigine and ethinyl estradiol (Christensen et al, 2007). 
b)  Several cases in which oral contraceptives changed the plasma levels of lamotrigine as well as the pa
patients who were seizure-free (one with epilepsy, two with complex partial seizures, and two with absen
concentrations after oral contraceptives were initiated. Two other patients, one with simple partial seizure
discontinued their oral contraceptives. Plasma levels of lamotrigine in these two patients had increased s
plasma levels of lamotrigine 41% to 64% (mean 49%). As a result, seizure control deteriorated when ora
when oral contraceptives were discontinued. These effects were independent of whether the oral contrac
norethindrone. The author concludes that there is a need for careful monitoring and adjustment of the lam
combination contraceptives (Sabers et al, 2001). 
c)  Lamotrigine plasma levels are reduced by greater than 50% during oral contraceptive co-medication. 
used oral contraceptives, and 30 who did not. The mean lamotrigine dose was 349 mg/day among wome
those who did not. Mean plasma level of lamotrigine was 13 mcmol/L in patients on oral contraceptives a
(p less than 0.0001). Oral contraceptives markedly decrease plasma concentrations of lamotrigine (Sabe
d)  In a study of 16 female volunteers, estrogen-containing oral contraceptive (30 mcg ethinyl estradiol/15
clearance of 300 mg/day lamotrigine by approximately 2-fold with a mean decrease in AUC of 52% and i
concentrations gradually increased and were approximately 2-fold higher at the end of the week of inacti
serum lamotrigine concentrations at the end of the active hormone cycle. This increase occurred in wom
lamotrigine (carbamazepine, phenytoin, phenobarbital, primidone, or rifampin). Dosage adjustment of lam
containing oral contraceptives (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 20

 
3.5.1.M   Lopinavir 

1)  Interaction Effect: decreased lamotrigine serum concentrations 
2)  Summary: Coadministration of lamotrigine and lopinavir/ritonavir in healthy subjects significantly decrease
lamotrigine clearance in an open-label, sequential, 3-period trial. The postulated mechanism of action is enha
and/or lopinavir on lamotrigine, which is metabolized by direct glucuronidation. A doubling of the lamotrigine d
lopinavir/ritonavir in this study (vanderLee et al, 2006). Monitor patients for loss of lamotrigine efficacy and ad
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Coadministration of lamotrigine and lopinavir/ritonavir in healthy subjects significant
increased lamotrigine clearance. A doubling of the lamotrigine dose was required to overcome the interaction
al, 2006). If these agents are coadministered, monitor patients for loss of lamotrigine efficacy and adjust lamo
7)  Probable Mechanism: increased lamotrigine metabolism 
8)  Literature Reports 

a)  In an open-label, sequential, 3-period trial, coadministration of lamotrigine and lopinavir/ritonavir in he
exposure and half-life, and increased lamotrigine clearance; a doubling of the lamotrigine dose is require
to 65 years (n=24) received oral lamotrigine 50 mg once daily for days 1 and 2, followed by 100 mg twice
100 mg twice daily was added on day 11. Lamotrigine trough levels (Cmin) were measured between day
300 mg twice daily depending on the percentage of decrease. Among 18 patients who completed the stu
day 20 (lamotrigine plus lopinavir/ritonavir) compared to day 10 (lamotrigine alone). The median AUC, C
were not bioequivalent to those on day 10, with a geometric mean ratio (GMR) for lamotrigine AUC (day 
0.54). Consequently, the lamotrigine dose was increased to 200 mg twice daily from day 23 to day 31 in 
bioequivalent to that on day 10, with a GMR (day 31/day 10) of 0.91 (90% CI, 0.82 to 1.02). The median 
metabolite to lamotrigine on day 20 was almost double to that on day 10 (0.57 on day 10 versus 1.12 on 
induction of glucuronidation of lamotrigine by ritonavir, and possibly also due to lopinavir. The pharmacok
altered (vanderLee et al, 2006). 
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3.5.1.N   Mestranol 

1)  Interaction Effect: decreased plasma lamotrigine concentrations 
2)  Summary: The concomitant use of combined hormonal contraceptives and lamotrigine has resulted in sign
Info ORTHO EVRA(R) transdermal system patch, 2008). A sudden change in a patient's clinical condition and
the use or changes in the use of oral contraceptives (Christensen et al, 2007; Sabers et al, 2003; Sabers et a
lamotrigine concentrations following introduction of oral contraceptives and reports of increased lamotrigine c
contraceptives in women taking lamotrigine. Dosage adjustments may be necessary when starting or discont
maintain clinical response (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Estrogen-containing oral contraceptives have been shown to significantly decrease 
use. Carefully monitor and adjust lamotrigine doses in women who choose estrogen-containing hormonal con
system patch, 2008; Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
7)  Probable Mechanism: induction of lamotrigine glucuronidation by combination contraceptive 
8)  Literature Reports 

a)  Evidence from a double-blind, placebo-controlled trial involving 7 women with epilepsy suggests that 
lamotrigine. All patients were treated with lamotrigine monotherapy and taking combination oral contrace
a crossover fashion to receive either placebo or contraceptive (35 mcg ethinyl estradiol/250 mcg norgest
a 7-day pause). Steady-state blood samples were collected as trough levels (just prior to the next dose) a
and morning doses. Mean lamotrigine plasma concentrations increased by 84% (95% CI, 45% to 134%) 
contraceptive treatment for 21 days. Urine excretion of lamotrigine metabolites, measured as the N-2-glu
(95% CI, -20% to 61%) when placebo was taken instead of oral contraceptive. Seizures occurred in 3 pa
seizures occurred during placebo therapy. The mechanism of the interaction is likely the induction of gluc
lamotrigine and ethinyl estradiol (Christensen et al, 2007). 
b)  Several cases in which oral contraceptives changed the plasma levels of lamotrigine as well as the pa
patients who were seizure-free (one with epilepsy, two with complex partial seizures, and two with absen
concentrations after oral contraceptives were initiated. Two other patients, one with simple partial seizure
discontinued their oral contraceptives. Plasma levels of lamotrigine in these two patients had increased s
plasma levels of lamotrigine 41% to 64% (mean 49%). As a result, seizure control deteriorated when ora
when oral contraceptives were discontinued. These effects were independent of whether the oral contrac
norethindrone. The author concludes that there is a need for careful monitoring and adjustment of the lam
combination contraceptives (Sabers et al, 2001). 
c)  Lamotrigine plasma levels are reduced by greater than 50% during oral contraceptive co-medication. 
used oral contraceptives, and 30 who did not. The mean lamotrigine dose was 349 mg/day among wome
those who did not. Mean plasma level of lamotrigine was 13 mcmol/L in patients on oral contraceptives a
(p less than 0.0001). Oral contraceptives markedly decrease plasma concentrations of lamotrigine (Sabe
d)  In a study of 16 female volunteers, estrogen-containing oral contraceptive (30 mcg ethinyl estradiol/15
clearance of 300 mg/day lamotrigine by approximately 2-fold with a mean decrease in AUC of 52% and i
concentrations gradually increased and were approximately 2-fold higher at the end of the week of inacti
serum lamotrigine concentrations at the end of the active hormone cycle. This increase occurred in wom
lamotrigine (carbamazepine, phenytoin, phenobarbital, primidone, or rifampin). Dosage adjustment of lam
containing oral contraceptives (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 20

 
3.5.1.O   Methsuximide 

1)  Interaction Effect: reduced lamotrigine concentrations and possible loss of seizure control 
2)  Summary: During a retrospective study, it was determined that methsuximide significantly decreases lamo
receiving combination therapy, lamotrigine concentrations were 69.7% lower than compared to lamotrigine m
induces lamotrigine metabolism (May et al, 1999a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor seizure control and anticipate a possible need to increase lamotrigine dose
methsuximide is withdrawn from therapy, doses of lamotrigine may need to be reduced. 
7)  Probable Mechanism: hepatic induction by methsuximide of lamotrigine metabolism 
8)  Literature Reports 

a)  Lamotrigine serum concentrations from 222 patients receiving lamotrigine monotherapy (n = 64) or co
evaluated. Thirteen patients were being treated with lamotrigine and methsuximide. In the lamotrigine mo
7.14 mcg/mL while the mean dose was 7.27 mg/dose/kg. The lamotrigine level-to-dose ratio (LDR) in this
subjects receiving methsuximide in addition to lamotrigine, the plasma concentration was 3.06 mcg/mL w
lamotrigine LDR in this group was 0.31 mcg/mL/mg/kg, demonstrating the inducing properties of methsux

 
3.5.1.P   Norethindrone 

1)  Interaction Effect: decreased plasma lamotrigine concentrations 
2)  Summary: The concomitant use of combined hormonal contraceptives and lamotrigine has resulted in sign
Info ORTHO EVRA(R) transdermal system patch, 2008). A sudden change in a patient's clinical condition and
the use or changes in the use of oral contraceptives (Christensen et al, 2007; Sabers et al, 2003; Sabers et a
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lamotrigine concentrations following introduction of oral contraceptives and reports of increased lamotrigine c
contraceptives in women taking lamotrigine. Dosage adjustments may be necessary when starting or discont
maintain clinical response (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Estrogen-containing oral contraceptives have been shown to significantly decrease 
use. Carefully monitor and adjust lamotrigine doses in women who choose estrogen-containing hormonal con
system patch, 2008; Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
7)  Probable Mechanism: induction of lamotrigine glucuronidation by combination contraceptive 
8)  Literature Reports 

a)  Evidence from a double-blind, placebo-controlled trial involving 7 women with epilepsy suggests that 
lamotrigine. All patients were treated with lamotrigine monotherapy and taking combination oral contrace
a crossover fashion to receive either placebo or contraceptive (35 mcg ethinyl estradiol/250 mcg norgest
a 7-day pause). Steady-state blood samples were collected as trough levels (just prior to the next dose) a
and morning doses. Mean lamotrigine plasma concentrations increased by 84% (95% CI, 45% to 134%) 
contraceptive treatment for 21 days. Urine excretion of lamotrigine metabolites, measured as the N-2-glu
(95% CI, -20% to 61%) when placebo was taken instead of oral contraceptive. Seizures occurred in 3 pa
seizures occurred during placebo therapy. The mechanism of the interaction is likely the induction of gluc
lamotrigine and ethinyl estradiol (Christensen et al, 2007). 
b)  Several cases in which oral contraceptives changed the plasma levels of lamotrigine as well as the pa
patients who were seizure-free (one with epilepsy, two with complex partial seizures, and two with absen
concentrations after oral contraceptives were initiated. Two other patients, one with simple partial seizure
discontinued their oral contraceptives. Plasma levels of lamotrigine in these two patients had increased s
plasma levels of lamotrigine 41% to 64% (mean 49%). As a result, seizure control deteriorated when ora
when oral contraceptives were discontinued. These effects were independent of whether the oral contrac
norethindrone. The author concludes that there is a need for careful monitoring and adjustment of the lam
combination contraceptives (Sabers et al, 2001). 
c)  Lamotrigine plasma levels are reduced by greater than 50% during oral contraceptive co-medication. 
used oral contraceptives, and 30 who did not. The mean lamotrigine dose was 349 mg/day among wome
those who did not. Mean plasma level of lamotrigine was 13 mcmol/L in patients on oral contraceptives a
(p less than 0.0001). Oral contraceptives markedly decrease plasma concentrations of lamotrigine (Sabe
d)  In a study of 16 female volunteers, estrogen-containing oral contraceptive (30 mcg ethinyl estradiol/15
clearance of 300 mg/day lamotrigine by approximately 2-fold with a mean decrease in AUC of 52% and i
concentrations gradually increased and were approximately 2-fold higher at the end of the week of inacti
serum lamotrigine concentrations at the end of the active hormone cycle. This increase occurred in wom
lamotrigine (carbamazepine, phenytoin, phenobarbital, primidone, or rifampin). Dosage adjustment of lam
containing oral contraceptives (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 20

 
3.5.1.Q   Norgestimate 

1)  Interaction Effect: decreased plasma lamotrigine concentrations 
2)  Summary: The concomitant use of combined hormonal contraceptives and lamotrigine has resulted in sign
Info ORTHO EVRA(R) transdermal system patch, 2008). A sudden change in a patient's clinical condition and
the use or changes in the use of oral contraceptives (Christensen et al, 2007; Sabers et al, 2003; Sabers et a
lamotrigine concentrations following introduction of oral contraceptives and reports of increased lamotrigine c
contraceptives in women taking lamotrigine. Dosage adjustments may be necessary when starting or discont
maintain clinical response (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Estrogen-containing oral contraceptives have been shown to significantly decrease 
use. Carefully monitor and adjust lamotrigine doses in women who choose estrogen-containing hormonal con
system patch, 2008; Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
7)  Probable Mechanism: induction of lamotrigine glucuronidation by combination contraceptive 
8)  Literature Reports 

a)  Evidence from a double-blind, placebo-controlled trial involving 7 women with epilepsy suggests that 
lamotrigine. All patients were treated with lamotrigine monotherapy and taking combination oral contrace
a crossover fashion to receive either placebo or contraceptive (35 mcg ethinyl estradiol/250 mcg norgest
a 7-day pause). Steady-state blood samples were collected as trough levels (just prior to the next dose) a
and morning doses. Mean lamotrigine plasma concentrations increased by 84% (95% CI, 45% to 134%) 
contraceptive treatment for 21 days. Urine excretion of lamotrigine metabolites, measured as the N-2-glu
(95% CI, -20% to 61%) when placebo was taken instead of oral contraceptive. Seizures occurred in 3 pa
seizures occurred during placebo therapy. The mechanism of the interaction is likely the induction of gluc
lamotrigine and ethinyl estradiol (Christensen et al, 2007). 
b)  Several cases in which oral contraceptives changed the plasma levels of lamotrigine as well as the pa
patients who were seizure-free (one with epilepsy, two with complex partial seizures, and two with absen
concentrations after oral contraceptives were initiated. Two other patients, one with simple partial seizure
discontinued their oral contraceptives. Plasma levels of lamotrigine in these two patients had increased s
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plasma levels of lamotrigine 41% to 64% (mean 49%). As a result, seizure control deteriorated when ora
when oral contraceptives were discontinued. These effects were independent of whether the oral contrac
norethindrone. The author concludes that there is a need for careful monitoring and adjustment of the lam
combination contraceptives (Sabers et al, 2001). 
c)  Lamotrigine plasma levels are reduced by greater than 50% during oral contraceptive co-medication. 
used oral contraceptives, and 30 who did not. The mean lamotrigine dose was 349 mg/day among wome
those who did not. Mean plasma level of lamotrigine was 13 mcmol/L in patients on oral contraceptives a
(p less than 0.0001). Oral contraceptives markedly decrease plasma concentrations of lamotrigine (Sabe
d)  In a study of 16 female volunteers, estrogen-containing oral contraceptive (30 mcg ethinyl estradiol/15
clearance of 300 mg/day lamotrigine by approximately 2-fold with a mean decrease in AUC of 52% and i
concentrations gradually increased and were approximately 2-fold higher at the end of the week of inacti
serum lamotrigine concentrations at the end of the active hormone cycle. This increase occurred in wom
lamotrigine (carbamazepine, phenytoin, phenobarbital, primidone, or rifampin). Dosage adjustment of lam
containing oral contraceptives (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 20

 
3.5.1.R   Norgestrel 

1)  Interaction Effect: decreased plasma lamotrigine concentrations 
2)  Summary: The concomitant use of combined hormonal contraceptives and lamotrigine has resulted in sign
Info ORTHO EVRA(R) transdermal system patch, 2008). A sudden change in a patient's clinical condition and
the use or changes in the use of oral contraceptives (Christensen et al, 2007; Sabers et al, 2003; Sabers et a
lamotrigine concentrations following introduction of oral contraceptives and reports of increased lamotrigine c
contraceptives in women taking lamotrigine. Dosage adjustments may be necessary when starting or discont
maintain clinical response (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Estrogen-containing oral contraceptives have been shown to significantly decrease 
use. Carefully monitor and adjust lamotrigine doses in women who choose estrogen-containing hormonal con
system patch, 2008; Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). 
7)  Probable Mechanism: induction of lamotrigine glucuronidation by combination contraceptive 
8)  Literature Reports 

a)  Evidence from a double-blind, placebo-controlled trial involving 7 women with epilepsy suggests that 
lamotrigine. All patients were treated with lamotrigine monotherapy and taking combination oral contrace
a crossover fashion to receive either placebo or contraceptive (35 mcg ethinyl estradiol/250 mcg norgest
a 7-day pause). Steady-state blood samples were collected as trough levels (just prior to the next dose) a
and morning doses. Mean lamotrigine plasma concentrations increased by 84% (95% CI, 45% to 134%) 
contraceptive treatment for 21 days. Urine excretion of lamotrigine metabolites, measured as the N-2-glu
(95% CI, -20% to 61%) when placebo was taken instead of oral contraceptive. Seizures occurred in 3 pa
seizures occurred during placebo therapy. The mechanism of the interaction is likely the induction of gluc
lamotrigine and ethinyl estradiol (Christensen et al, 2007). 
b)  Several cases in which oral contraceptives changed the plasma levels of lamotrigine as well as the pa
patients who were seizure-free (one with epilepsy, two with complex partial seizures, and two with absen
concentrations after oral contraceptives were initiated. Two other patients, one with simple partial seizure
discontinued their oral contraceptives. Plasma levels of lamotrigine in these two patients had increased s
plasma levels of lamotrigine 41% to 64% (mean 49%). As a result, seizure control deteriorated when ora
when oral contraceptives were discontinued. These effects were independent of whether the oral contrac
norethindrone. The author concludes that there is a need for careful monitoring and adjustment of the lam
combination contraceptives (Sabers et al, 2001). 
c)  Lamotrigine plasma levels are reduced by greater than 50% during oral contraceptive co-medication. 
used oral contraceptives, and 30 who did not. The mean lamotrigine dose was 349 mg/day among wome
those who did not. Mean plasma level of lamotrigine was 13 mcmol/L in patients on oral contraceptives a
(p less than 0.0001). Oral contraceptives markedly decrease plasma concentrations of lamotrigine (Sabe
d)  In a study of 16 female volunteers, estrogen-containing oral contraceptive (30 mcg ethinyl estradiol/15
clearance of 300 mg/day lamotrigine by approximately 2-fold with a mean decrease in AUC of 52% and i
concentrations gradually increased and were approximately 2-fold higher at the end of the week of inacti
serum lamotrigine concentrations at the end of the active hormone cycle. This increase occurred in wom
lamotrigine (carbamazepine, phenytoin, phenobarbital, primidone, or rifampin). Dosage adjustment of lam
containing oral contraceptives (Prod Info LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 20

 
3.5.1.S   Oxcarbazepine 

1)  Interaction Effect: reduced lamotrigine concentrations and possible loss of seizure control 
2)  Summary: Oxcarbazepine is structurally similar to carbamazepine but does not form an epoxide metabolit
effects of carbamazepine. When lamotrigine and oxcarbazepine were administered concurrently to 14 epilept
decreased 28.7% compared to lamotrigine monotherapy (May et al, 1999c). In two patients who had received
ulcers occurred several weeks after oxcarbazepine discontinuation or dose reduction. Induction of lamotrigine
the mechanism, such oxcarbazepine discontinuation or a dose reduction may have resulted in a slow increas
(O'Neill & deLeon, 2007). Concomitant use of lamotrigine and oxcarbazepine may require monitoring the pati
lamotrigine dose as necessary. Conversely, in patients receiving these agents concurrently, if oxcarbazepine
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doses may need to be reduced. Additionally, the patient may need to be monitored over several weeks for sig
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor seizure control and anticipate a possible need to increase lamotrigine dose
oxcarbazepine is withdrawn from therapy or if dosage is reduced, lamotrigine doses may need to be reduced 
weeks for symptoms of lamotrigine toxicity. 
7)  Probable Mechanism: hepatic induction by oxcarbazepine of lamotrigine metabolism 
8)  Literature Reports 

a)  Two patients, receiving lamotrigine and oxcarbazepine concurrently, experienced oral ulcers several w
reduction. In the first case, a 35-year-old woman being treated for bipolar II disorder (BD II), hypothyroidi
experiencing one week of worsening depression and two days of suicidal thoughts and treated with oxca
aripiprazole, quetiapine, lithium, naproxen, pantoprazole, amoxicillin, and levothyroxine. On day 2, lamot
mg/day by day 6. Oxcarbazepine dose was decreased and stopped by day 5, and she was discharged o
aripiprazole, escitalopram, naproxen, pantoprazole, levothyroxine, and hydroxyzine. On day 42 (41 days
oxcarbazepine), she developed painful tongue ulcers. Subsequently, lamotrigine was stopped and the ul
old man with BD II, hypertension, and GERD was admitted following a suicide attempt and prescribed ox
venlafaxine, mirtazapine, metoprolol, and famotidine. Lamotrigine 50 mg/day was initiated on day 11 and
discharged on day 14 with lamotrigine 100 mg and oxcarbazepine 1200 mg (along with other medication
mg/day after discharge. On day 44 (22 days after oxcarbazepine dose decrease), he developed several 
lamotrigine and oxcarbazepine were discontinued and the ulcers resolved completely (O'Neill & deLeon, 
b)  Lamotrigine serum concentrations from 222 patients receiving lamotrigine monotherapy (n = 64) or co
evaluated. Fourteen patients were being treated with lamotrigine and oxcarbazepine. In the lamotrigine m
7.14 mcg/mL while the mean dose was 7.27 mg/dose/kg. The lamotrigine level-to-dose ratio (LDR) in this
subjects receiving oxcarbazepine in addition to lamotrigine, the plasma concentration was 4.73 mcg/mL w
lamotrigine LDR in this group was 0.71 mcg/mL/mg/kg, demonstrating the inducing properties of oxcarba

 
3.5.1.T   Phenobarbital 

1)  Interaction Effect: reduced lamotrigine efficacy, loss of seizure control 
2)  Summary: Potent hepatic enzyme-inducing drugs including phenobarbital enhance the metabolic clearanc
state elimination half-life of approximately 24 to 30 hours, coadministration of phenobarbital reduces the half-
al, 1989a; Peck, 1991a) and decreases the lamotrigine steady-state concentration by approximately 40% (Pro
therapy with lamotrigine, valproic acid, and an enzyme inducer on lamotrigine metabolism does not appear to
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Higher doses of lamotrigine are needed when given concurrently with enzyme-induc
given in combination with an enzyme-inducing antiepileptic agent, the manufacturer recommends an initial lam
weeks for adult patients, followed by 50 mg twice daily for the third and fourth weeks, advancing by 100 mg d
500 mg administered in two divided doses. 
7)  Probable Mechanism: hepatic induction by phenobarbital of lamotrigine metabolism 
8)  Literature Reports 

a)  In 13 patients treated with either carbamazepine or phenobarbital with lamotrigine, the half-life of lamo
children over the age of 2 years and young adults with epilepsy that was not controlled with a single agen
subjects taking lamotrigine alone has been 25.4 hours with repeated dosing (Prod Info Lamictal(R), 2003

 
3.5.1.U   Phenytoin 

1)  Interaction Effect: reduced lamotrigine efficacy 
2)  Summary: Potent hepatic enzyme-inducing drugs including phenytoin enhance the metabolic clearance of
elimination half-life of approximately 24 to 30 hours, coadministration of phenytoin reduces the half-life of lam
Jawad et al, 1989b; Peck, 1991b). The addition of phenytoin decreases the lamotrigine steady-state concentr
phenytoin. Lamotrigine has no significant effect on steady-state phenytoin concentrations (Prod Info Lamictal
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Higher doses of lamotrigine are needed when given concurrently with enzyme-induc
When given in combination with an enzyme-inducing antiepileptic agent, the manufacturer recommends an in
two weeks for adult patients, followed by 50 mg twice daily for the third and fourth weeks, advancing by 100 m
to 500 mg administered in two divided doses. 
7)  Probable Mechanism: increased lamotrigine metabolism 
8)  Literature Reports 

a)  If phenytoin or carbamazepine (or any prodrugs) is used in pregnant women, there is a substantially i
of other anticonvulsants. The teratogenicity of these drugs is largely or wholly related to the levels of the 
Dyke et al, 1991a; Finnell et al, 1992a). The epoxide/parent drug ratio is generally increased when pheny
any other drugs that induce cytochrome P450 enzymes (3A4, 2C9, 2C19), or drugs which inhibit epoxide
lamotrigine (Bianchetti et al, 1987a; Ramsay et al, 1990a; Spina et al, 1996a). Such combinations increa
monotherapy and about 10-fold over background rates.  
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3.5.1.V   Primidone 
1)  Interaction Effect: decreased lamotrigine efficacy 
2)  Summary: When primidone is added to lamotrigine therapy, the steady-state lamotrigine concentration de
2003). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Higher doses of lamotrigine are needed when given concurrently with enzyme-induc
given in combination with an enzyme-inducing antiepileptic agent, the manufacturer recommends an initial lam
weeks for adult patients, followed by 50 mg twice daily for the third and fourth weeks, advancing by 100 mg d
500 mg administered in two divided doses. 
7)  Probable Mechanism: hepatic enzyme induction 

 
3.5.1.W   Rifampin 

1)  Interaction Effect: decreased lamotrigine exposure 
2)  Summary: Coadministration of a single 25-mg dose of lamotrigine in healthy volunteers receiving rifampin 
increased apparent clearance of lamotrigine (approximately 2-fold). Lamotrigine's AUC decreased by approxi
chewable dispersible oral tablets, 2006). Use caution if these agents are coadministered. Monitor patients for
doses accordingly. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of lamotrigine and rifampin has led to significantly increased lamo
LAMICTAL(R) oral tablets, chewable dispersible oral tablets, 2006). Monitor patients for loss of lamotrigine ef
7)  Probable Mechanism: increased lamotrigine clearance 

 
3.5.1.X   Risperidone 

1)  Interaction Effect: increased risperidone plasma concentrations and risk of adverse effects 
2)  Summary: Increased risperidone plasma concentrations, with signs of toxicity, developed in a patient adm
regimen of risperidone and clozapine (Bienentreu & Kronmuller, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Clinicians should be aware of the increased risk of risperidone adverse effects in pa
When concomitant lamotrigine is initiated, discontinued, or the dose of lamotrigine is changed, re-evaluate the
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Increased risperidone plasma concentrations and subsequent toxicity were reported in a patient recei
risperidone and clozapine. The patient, a 26-year-old woman diagnosed with schizophrenia, had sustain
clozapine 550 milligrams (mg) daily and risperidone 8 mg daily. Baseline plasma concentrations of risper
(ng/mL) and 800-1100 ng/mL, respectively. Lamotrigine was initiated, with the dose incrementally titrated
concentrations increased to 1300 ng/mL and 263 ng/mL, respectively; no symptoms of intoxication were 
of 225 mg daily, after which risperidone plasma concentration increased to 412 ng/mL, accompanied by 
dose was reduced to 2 mg daily and completely withdrawn shortly thereafter (Bienentreu & Kronmuller, 2

 
3.5.1.Y   Ritonavir 

1)  Interaction Effect: decreased lamotrigine serum concentrations 
2)  Summary: Coadministration of ritonavir and lamotrigine may result in decreased serum concentrations of 
solution, 2006). Coadministration of lamotrigine and lopinavir/ritonavir in healthy subjects significantly decrea
lamotrigine clearance in an open-label, sequential, 3-period trial. The postulated mechanism of action is enha
drugs that are metabolized by direct glucuronidation (vanderLee et al, 2006). If lamotrigine and ritonavir are a
need to be increased (Prod Info NORVIR(R) oral capsules, solution, 2006). In one study, a doubling of the lam
effect (vanderLee et al, 2006). Monitor patients for loss of lamotrigine efficacy. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Coadministration of lamotrigine and ritonavir may result in decreased lamotrigine se
be increased (Prod Info NORVIR(R) oral capsules, solution, 2006). In one study, a doubling of the lamotrigine
(vanderLee et al, 2006). Monitor patients for loss of lamotrigine efficacy. 
7)  Probable Mechanism: increased lamotrigine metabolism 
8)  Literature Reports 

a)  In an open-label, sequential, 3-period trial, coadministration of lamotrigine and lopinavir/ritonavir in he
exposure and half-life, and increased lamotrigine clearance; a doubling of the lamotrigine dose is require
to 65 years (n=24) received oral lamotrigine 50 mg once daily for days 1 and 2, followed by 100 mg twice
100 mg twice daily was added on day 11. Lamotrigine trough levels (Cmin) were measured between day
300 mg twice daily depending on the percentage of decrease. Among 18 patients who completed the stu
day 20 (lamotrigine plus lopinavir/ritonavir) compared to day 10 (lamotrigine alone). The median AUC, C
were not bioequivalent to those on day 10, with a geometric mean ratio (GMR) for lamotrigine AUC (day 
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0.54). Consequently, the lamotrigine dose was increased to 200 mg twice daily from day 23 to day 31 in 
bioequivalent to that on day 10, with a GMR (day 31/day 10) of 0.91 (90% CI, 0.82 to 1.02). The median 
metabolite to lamotrigine on day 20 was almost double to that on day 10 (0.57 on day 10 versus 1.12 on 
induction of glucuronidation of lamotrigine by ritonavir, and possibly also due to lopinavir. The pharmacok
altered (vanderLee et al, 2006). 

 
3.5.1.Z   Rufinamide 

1)  Interaction Effect: decreased lamotrigine plasma concentrations 
2)  Summary: Concomitant administration of lamotrigine and rufinamide may result in lamotrigine concentratio
dependent on the concentration of rufinamide, so maximum changes will most likely occur in children and oth
rufinamide (Prod Info BANZEL(TM) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is advised if lamotrigine and rufinamide are coadministered as this may res
Risk is increased in children and in other patients who achieve significantly higher levels of rufinamide (Prod 
7)  Probable Mechanism: unknown 

 
3.5.1.AA   Sertraline 

1)  Interaction Effect: an increased risk of lamotrigine toxicity (fatigue, sedation, confusion, decreased cognitio
2)  Summary: Two case reports describe epileptic patients who experienced lamotrigine toxicity when sertrali
primarily via glucuronidation, while sertraline relies on N-demethylation, hydroxylation, oxidative deamination,
decreases lamotrigine metabolism through competitive inhibition of glucuronidation (Kaufman & Gerner, 1998
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Caution should be exercised when combining sertraline and lamotrigine therapy. La
dosages adjusted accordingly. 
7)  Probable Mechanism: inhibition of lamotrigine glucuronidation 
8)  Literature Reports 

a)  A 39-year-old female with epilepsy was maintained on lamotrigine 200 mg daily with a baseline lamot
intermittent explosive disorder, sertraline 25 mg daily was initiated. Six weeks later, the lamotrigine level 
confusion and cognitive impairment. Sertraline was increased to 50 mg daily while lamotrigine was decre
eliminated the patient's confusion and impaired cognition, and the blood level of lamotrigine stabilized at 
b)  Lamotrigine 450 mg daily was not controlling seizures in a 17-year-old female with mixed epileptic dis
and titrated to 75 mg daily without any side effects. Lamotrigine was also increased to 600 mg daily, and
fatigue, and decreased cognition. The lamotrigine blood level was 19.3 mcg/mL at this time. The sertralin
lamotrigine level was increased to 800 mg daily, resulting in a new steady-state lamotrigine level of 9.8 m
decreased to approximately 50% with a 33% decrease in the sertraline daily dose, even though the lamo
Gerner, 1998). 

 
3.5.1.AB   Valproic Acid 

1)  Interaction Effect: increased elimination half-life of lamotrigine leading to lamotrigine toxicity (fatigue, drow
rashes 
2)  Summary: Valproic acid interferes with the metabolic clearance of lamotrigine. The normal elimination half
receiving concomitant valproic acid therapy, the half-life increases to approximately 40 to 60 hours. The mech
the two drugs for hepatic metabolism (Binnie et al, 1986b; Peck, 1991c; Eriksson et al, 1996a; Sallustio & Mo
disseminated intravascular coagulation, and fatal toxic necrolysis have been reported with this combination in
Page II et al, 1998a). Given the increased risk of rash in pediatric patients, careful monitoring of lamotrigine s
younger than 16 years of age, for whom the indication for lamotrigine is restricted to those who have been dia
syndrome. The dose of lamotrigine should be reduced when coadministered with valproate (Prod Info Depako
2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Dosage reductions of lamotrigine are necessary with concurrent valproic acid thera
inducing medications. The manufacturer recommends a lamotrigine dose of 25 mg every other day for the firs
next two weeks, advancing to a maintenance dose of 100 mg to 400 mg daily in increments of 25 mg to 50 m
only other antiepileptic medication, the usual maintenance dose of lamotrigine is 100 to 200 mg daily. Discon
the rash is clearly not drug related (Prod Info lamotrigine oral tablets, 2006). 
7)  Probable Mechanism: decreased lamotrigine metabolism 
8)  Literature Reports 

a)  A 23-year-old woman presented to the emergency room with generalized rash, redness and swelling 
sore throat 3 weeks after lamotrigine was added to her anti-epilepsy regimen. Her initial regimen consiste
500 mg twice daily was added 2 months and lamotrigine 50 mg twice daily was added 3 weeks prior to c
erythrocyte sedimentation rate and C-reactive protein. However, serum carbamazepine and valproic acid
lamotrigine concentrations were not measured. She was diagnosed with lamotrigine-induced Stevens-Jo
Reactions Probability Scale score of 6 (probably drug induced). Lamotrigine was discontinued and treatm
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day 18 on oral carbamazepine 400 mg twice daily and oral valproic acid 1500 mg/day. At the one month 
oromucosal and skin lesions, with areas of hyperpigmentation. The patient's increased risk of developing
combination of lamotrigine and valproic acid leading to decreased metabolism of lamotrigine, or due to in
manufacturer's recommended starting dose of 25 mg per day (Kocak et al, 2007). 
b)  Fever, rash, multiorgan dysfunction, and disseminated intravascular coagulation were reported in two
Both children were receiving valproic acid for treatment of seizures. Lamotrigine was added because of p
starting lamotrigine, but did not abate after lamotrigine was discontinued (Chattergoon et al, 1997). 
c)  A 54-year-old male presented to the hospital with a five-day history of facial swelling, intermittent feve
extremities, neck, and back. He had been taking allopurinol 100 mg daily and captopril 50 mg daily for fo
multiforme brain tumor, valproic acid and lamotrigine therapy was begun and the doses were titrated to v
50 mg twice daily approximately four weeks prior to his hospital admission. By hospital day 7, the patient
his back, face, and trunk, accounting for more than 60% of his total body surface area. He continued to d
hospital day 12. His death was attributed to toxic epidermal necrolysis probably due to lamotrigine therap
1998). 
d)  A study including 28 patients with intractable epilepsy was conducted to determine whether the dose 
acid were inversely related to lamotrigine clearance. Valproic acid was initiated at 500 mg/day for 3 days
tolerance and response. The valproic acid dose was increased 125 to 250 mg every 3 weeks, until patien
Upon initiation of valproic acid, the dose of lamotrigine was decreased by 50%, so as to maintain lamotri
monotherapy. A 50% reduction in lamotrigine clearance was reported in these patients. The dose of lamo
valproic acid therapy to maintain comparable lamotrigine Css. However, additional increases in valproic a
lamotrigine to maintain stable lamotrigine Css. Seizure-free periods were significantly longer during treat
lamotrigine monotherapy, an indication that therapeutic synergism exists between lamotrigine and valpro
e)  A study involving eight patients with epilepsy found a significant increase in lamotrigine area under th
with concomitant valproic acid administration. Dosages of valproic acid of up to 1,000 mg/day resulted in
fold. Even low doses of valproic acid (200 mg/day) resulted in significant increases in lamotrigine AUC (m
concentrations by inhibiting lamotrigine metabolism and increased half-life has been achieved with the us
al, 2000). 
f)  Lamotrigine decreased valproic acid steady-state concentrations by 25% in 18 healthy volunteers ove
lamotrigine to the existing therapy did not cause a change in plasma valproate concentrations in adult or 
addition of valproate increased lamotrigine steady-state concentrations in normal volunteers by more tha
g)  In a black box warning from the manufacturer, the incidence of severe rash may be higher in patients
Info Lamictal(R), 2003d). 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Therapeutic 
1)  Laboratory Parameters 

a)  A therapeutic plasma concentration range has not been established for lamotrigine. Dosing of lamotrigine 
plasma concentration. Monitoring of plasma levels of lamotrigine and concomitant antiepileptic drugs may be 
Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009). 
b)  Due to the possibility of increased clearance during pregnancy lamotrigine serum levels should be monito
Battino, 2007; Tran et al, 2002a). Although, therapeutic concentrations have not been established, prepregna
provide a reference concentration for comparison to concentrations during pregnancy, when concentrations d
characteristics of lamotrigine (Tomson & Battino, 2007). 

2)  Physical Findings 
a)  Patients receiving lamotrigine for the treatment of epilepsy should be monitored for a therapeutic response
of seizures(Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2
b)  Patients receiving lamotrigine for the treatment of bipolar 1 disorder should be assessed for a therapeutic 
episodes (eg, depression, mania, hypomania, mixed episodes) (Prod Info LAMICTAL chewable dispersible o
2009). 

B)  Toxic 
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1)  Laboratory Parameters 
a)  Although, lamotrigine has no significant effects on the plasma levels of other antiepileptic drugs, serum lev
especially during dosage adjustments (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, or

2)  Physical Findings 
a)  Observe patient for signs of rash or skin reaction (Prod Info LAMICTAL chewable dispersible oral tablets, 

1)  Discontinue lamotrigine therapy at the first sign of a rash. If the cause of rash has been clearly identif
to be discontinued (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrat

b)  Evaluate patient for signs of hypersensitivity reaction, such as fever and lymphadenopathy. Hypersensitiv
multiorgan failure/dysfunction. Lamotrigine should be discontinued if other causes of the symptoms are not id
tablets, oral tablets, orally disintegrating tablets, 2009). 
c)  Assess patient for worsening of depressive symptoms and/or development of suicidality at the initiation of 
requiring the closest monitoring for suicide risk are those with a history or presence of suicidal behavior or tho
chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009). 
d)  Data reviewed by the US Food and Drug Administration suggest an increased risk of suicidal behavior or 
antiepileptic drugs (AEDs). The increased risk of suicidality was noted at 1 week after starting an AED and co
epilepsy, psychiatric disorders, or other conditions were all at an increased risk for suicidality compared to pla
emergence or worsening of depression, suicidality, and other unusual changes in behavior, which may includ
and hypomania (US Food and Drug Administration, 2008). 

 
 4.2   Patient Instructions 

A)  Lamotrigine (By mouth) 
Lamotrigine 
 
Treats certain types of seizures and mood disorders. Often used along with other medicines. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to lamotrigine. 
 
How to Use This Medicine: 
Tablet, Chewable Tablet, Dissolving Tablet, Long Acting Tablet 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be changed
you. Do not use more medicine or use it more often than your doctor tells you to. 
You may take this medicine with or without food. 
It is best to swallow the regular tablet whole. You may break or crush the tablet if your doctor tells you to, but 
The chewable tablet may be swallowed whole, or chewed and taken with a small amount of water or diluted f
a teaspoon of water or fruit juice and swallow the mixture after 1 minute. 
If you are using the disintegrating tablet, make sure your hands are dry before you handle the tablet. Do not o
are ready to take it. Remove the tablet from the blister pack by peeling back the foil, then taking the tablet out
in your mouth. It should melt quickly. After the tablet has melted, swallow or take a drink of water. 
Swallow the extended-release tablet whole. Do not crush, break, or chew it. 
Use only the brand of this medicine that your doctor prescribed. Different brands may not work the same way
This medicine can be used with other seizure medicines. Keep using all of your seizure medicines unless you
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your d
pharmacist for the Medication Guide if you do not have one. Your doctor might ask you to sign some forms to
This medicine comes with patient instructions. Read and follow these instructions carefully. Ask your doctor o

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next d
missed dose. Do not use extra medicine to make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
throw away old medicine after the expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, a

Make sure your doctor knows if you are using any other medicine to control seizures (such as carbamazepine
primidone, valproic acid, valproate, Depakene®, Depakote®, Dilantin®, Mysoline®, or Tegretol®). Make sure
(Rimactane®, Rifadin®). Tell your doctor if you are also using birth control pills, or if you are also using hormo
Ask your doctor before you start or stop using any medicines, including birth control pills and hormone replac
Make sure your doctor knows if you are receiving methotrexate (Rheumatrex®, Trexall®) or pemetrexed (Alim

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you have kidney problems, liver prob
problems, or depression. 
It is important to tell your doctor if you become pregnant while using this medicine. Your doctor may want you
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seizure medicine. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that cou
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease your 
If you have a skin rash while using this medicine, call your doctor right away. Sometimes a rash is a sign of a
This medicine may cause serious allergic reactions affecting multiple body organs (e.g., liver or kidney). Chec
symptoms: fever, dark urine, headache, hives, muscle pain or stiffness, stomach pain, unusual tiredness, or y
For some children, teenagers, and young adults, this medicine can increase thoughts of suicide. Tell your doc
start to feel more depressed and have thoughts about hurting yourselves. Report any unusual thoughts or be
are new or get worse quickly. Make sure the doctor knows if you or your child have trouble sleeping, get upse
reckless. Also tell the doctor if you or your child have sudden or strong feelings, such as feeling nervous, ang
you, your child, or anyone in your family has bipolar disorder (manic-depressive) or has tried to commit suicid
This medicine lowers the number of some types of blood cells in your body. Because of this, you may bleed o
problems, avoid being near people who are sick or have infections. Wash your hands often. Stay away from r
bruised, cut, or injured. Brush and floss your teeth gently. Be careful when using sharp objects, including razo
If your symptoms do not improve or if they get worse, call your doctor. 
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to ke

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, c
Blistering, peeling, or red skin rash. 
Bloody stools. 
Blurred or double vision. 
Changes in your menstrual cycle (period). 
Chest pain. 
Extreme weakness, dizziness, or fainting. 
Feeling unusually sleepy, sad, grouchy, moody, or nervous. 
Fever, chills, cough, sore throat, and body aches. 
Nosebleed. 
Pain, soreness, or itching in your vagina. 
Painful sores in your mouth or around your eyes. 
Painful urination or a change in how much or how often you urinate. 
Problems with balance or walking. 
Swelling in your face, hands, ankles, or feet. 
Swollen, painful, or tender lymph glands in your neck, armpit, or groin. 
Thoughts of killing yourself. 
Tremors. 
Unusual bleeding, bruising, or weakness. 
Wheezing or troubled breathing. 
Yellowing of your skin or the whites of your eyes. 

 
If you notice these less serious side effects, talk with your doctor: 

Dry mouth. 
Eye twitching or eye movements you cannot control. 
Headache, neck pain, back pain, or joint pain. 
Increased sexual desire. 
Loss of appetite, or weight loss. 
Mild rash. 
Nausea, vomiting, diarrhea, stomach upset or pain, or passing gas. 
Runny or stuffy nose, or nose irritation. 
Unable to concentrate or remember things. 
Unable to sleep, or sleeping too much. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Bipolar I Disorder 
1)  Lamotrigine is indicated as maintenance treatment of Bipolar I Disorder to delay the time to occurrence of moo
acute mood episodes (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tab

B)  Seizure 
1)  Extended-release lamotrigine is indicated as adjunctive therapy for partial onset seizures with or without secon
(Prod Info LAMICTAL XR oral extended-release tablets, 2009). Chewable dispersible or orally disintegrating lamo
seizures, the generalized seizures of Lennox-Gastaut syndrome, and primary tonic-clonic seizures in adults and p
indicated as monotherapy in the treatment of epilepsy in patients 16 years or older who are being converted from 
valproic acid as the single antiepileptic agent (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets,
efficacy in controlling partial and tonic-clonic seizures, primarily generalized seizures (absence and myoclonic), ju
syndrome (Trevathan et al, 2006) 
2)  Lamotrigine is an anticonvulsant with excellent potential in the management of various types of seizures. Its an
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carbamazepine; however, it is associated with less sedative effects and other neurotoxicity than many existing an
lamotrigine, including its rapid and complete oral absorption, long elimination half-life, relatively low protein binding
lack of active or toxic metabolites, makes it desirable as an anticonvulsant. 
3)  The major drawback to the use of lamotrigine is that Stevens-Johnson syndrome occurs in approximately 1/10
4)  Initiating lamotrigine at conservative doses and titrating lamotrigine slowly when added to concomitant valproic
(Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009). 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  The exact mechanism of action of lamotrigine has not been fully elucidated. It is thought to act by inhibiting rele
inhibition of voltage-sensitive sodium channels (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablet
1987a; Meldrum, 1991; O'Donohoe, 1991; Porter, 1989; Reynolds, 1993; Perucca, 1993). In animals, plasma con
(mcg/mL) are of similar protective efficacy as therapeutic concentrations of phenytoin and carbamazepine in the m
tests. It also reduces or abolishes the afterdischarge induced by focal stimulation of the cortex or hippocampus in 
not block or reduce the rate of development of kindling, it does decrease the number of kindled responses and the
Lamotrigine is not effective in threshold tests (Jawad et al, 1989c; Leach et al, 1991; Peck, 1991e). 
2)  Further evidence that lamotrigine inhibits glutamate release is exhibited in the rat model, in which kainic acid n
inhibited, whereas quinolinic acid and ibotenic acid neurotoxicity, mediated by N-methyl-D-aspartate (NMDA) rece
3)  The pharmacological profile of lamotrigine is similar to that of phenytoin. In vitro animal studies have shown it t
release in brain tissue, with no effect on potassium-induced amino acid release. This suggests that the drug acts a
neuronal membranes and inhibit neurotransmitter release, namely glutamate (Leach et al, 1986). 
4)  Single doses of lamotrigine cause an acute reduction in or abolition of photosensitivity in patients with epilepsy
hallmarks of epileptic activity (Binnie et al, 1986d; Jawad et al, 1986). 

 
 4.5   Therapeutic Uses 

Absence seizure; Adjunct 

Bipolar disorder, depressed phase 

Bipolar I disorder 

Brain injury 

Cancer pain 

Convulsions in the newborn, Intractable 

Dementia of frontal lobe type 

Depersonalization disorder 

Depression, Treatment-resistant; Adjunct 

Epilepsy, Refractory 

Epileptic psychosis 

Infantile neuronal ceroid lipofuscinosis 

Juvenile myoclonic epilepsy 

Lennox-Gastaut syndrome; Adjunct 

Migraine 

Mood swings 

Neuropathic pain 
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Obesity 

Pain 

Palatal myoclonus 

Parkinson's disease, Idiopathic 

Paroxysmal choreoathetosis, Paroxysmal 

Partial seizure, Adjunct or monotherapy 

Reflex epilepsy 

Rett's disorder 

Schizophrenia, Refractory 

Sexual dysfunction 

Shortlasting, unilateral, neuralgiform pain with conjunctival injection and tearing syndrome 

Status epilepticus 

Tinnitus 

Tonic-clonic seizure, Primary generalized; Adjunct 

Trigeminal neuralgia 

West syndrome 

 
4.5.A   Absence seizure; Adjunct 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Preliminary results for add-on therapy in resistant cases and for initial monotherapy are encouraging (Bu
3)  Pediatric: 

a)  In a pediatric case series, patients meeting strict diagnostic criteria for isolated typical absence epilepsy im
age: 7 years) whose absence seizures were refractory to standard therapy received add-on lamotrigine and e
dosage of 2.9 milligrams/kilogram/day (mg/kg/day) for a median follow-up of 3.1 years. Five of eight children 
months (median) and remain seizure-free on lamotrigine alone, with only one relapse necessitating resumptio
treated with lamotrigine monotherapy after initial diagnosis also attained complete seizure control at a median
years. One child had to discontinue lamotrigine due to rash. Electroencephalographic abnormalities resolved 

 
4.5.B   Bipolar disorder, depressed phase 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

In an 8-week open-label study (n=20) of lamotrigine in adolescents ages 12 to 17 years (mean age 15.8;
depressive episode, lamotrigine was effective, whether as adjunctive or monotherapy, in decreasing dep

3)  Pediatric: 
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a)  In an 8-week open-label study (n=20) of lamotrigine in adolescents ages 12 to 17 years (mean age 15.8; 7
depressive episode, lamotrigine was effective, whether as adjunctive or monotherapy, in decreasing depress
lamotrigine with a mean final dose of 132 +/- 31 milligrams (mg)/day. Seven patients had the diagnosis of bip
patients had bipolar disorder not otherwise specified. The primary measure for response was a "1" or "2" on t
secondary measure for response was at least a 50% decrease in the Children's Depression Rating Scale-Rev
were 19 evaluable patients with 16 (84%) considered responders by primary criteria and 12 (63%) considered
of 28 or less on the CDRS-R and a CGI Severity scale (CGI-S) score of 1 or 2) was attained by 11 of 19 (58%
R scores from baseline to study end (mean change -30.1 +/- 11.9; p less than 0.001). Patients with a baseline
than 20 were less likely to be responders by secondary criteria (p=0.04), but YMRS scores did decrease sign
on adjunctive medication (n=7) showed no significant differences in CADRES scores compared with those on
week 8 (p=0.35). Patients on adjunctive medication did not have a better response than those on monotherap
Modified also improved from baseline to week 8 with decreases in total aggression (48.9 +/- 50.2 to 16.7 +/- 2
+/- 2.5; p less than 0.001), and suicide (1.56 +/- 2.1 to 0.26 +/- 0.65; p=0.02). There was no significant weight
(kg); p=0.34). Adverse events reported were headache (84%), fatigue (58%), nausea (53%), sweating (47%)
reported rash, but on further investigation, it was concluded that they experienced skin irritations, not true ras
events, and no patients had any significant laboratory abnormalities during the study (Chang et al, 2006). 

 
4.5.C   Bipolar I disorder 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Indicated for the maintenance therapy of bipolar 1 disorder to delay the time to occurrence of mood episo
standard therapy (Prod Info LAMICTAL chewable dispersible oral tablets, oral tablets, orally disintegratin
Effective in refractory bipolar disorder in case reports and open studies (Robillard & Conn, 2002; Calabre
Some patients with rapid-cycling bipolar disorder succeeded on lamotrigine maintenance monotherapy (C

3)  Adult: 
a)  The results of a small, open label study indicate that adjunctive lamotrigine therapy may be effective in the
this uncontrolled study, five hospitalized, geriatric patients (ages 65 to 85 years) with bipolar disorder in the d
milligrams (mg) at bedtime, titrated weekly in 12.5 mg/day increments to a total dose of 75 or 100 mg) in addi
receiving both lithium and valproate therapy for at least 4 months prior to beginning the study and were nonre
selective serotonin reuptake inhibitor or a tricyclic antidepressant. Following six weeks of treatment, at least a
Rating Scale scores of 3 patients. All three patients had rapid- cycling bipolar disorder. Nonresponsive patien
bipolar disorder. Lamotrigine was well tolerated, however one patient developed coarse hand tremor that imp
randomized studies are needed to confirm these findings (Robillard & Conn, 2002). 
b)  Oral lamotrigine as maintenance monotherapy was effective prophylactic treatment for some patients with
placebo-controlled trial (n=180). Prior to the double-blind phase of the study, patients entered an open-label p
8 weeks to a target of 200 milligrams (mg)/day (weeks 1 and 2: 25 mg/day; weeks 3 and 4: 50 mg/day; week 
up to 300 mg/day); after 4 to 8 weeks of lamotrigine, all other psychotropic medications were tapered off. The
to vary; after the preliminary phase, mean daily dose was 287.9 mg/day. Randomization placed patients on p
proportion of patients who were able to maintain on placebo or lamotrigine without requiring added pharmaco
the difference was not significant (p=0.177). Median survival time without added treatment was 18 weeks and
patients, respectively. The percentage of patients able to complete 6 months of the randomized phase withou
group (41% versus 26%, p=0.03), and especially among those with bipolar II subtype. Most adverse events w
most common side effects (Calabrese et al, 2000). 
c)  Data from a 48-week open-label trial lend support to lamotrigine's effectiveness as add-on (n=60) or mono
other therapies for bipolar I or II disorder. Of 40 evaluable subjects with depressive symptoms, 48% and 20%
respectively, with a mean 42% decrease in Hamilton Depression Scale scores. Of 31 evaluable subjects with
marked and moderate improvement, respectively, with a mean 74% decrease in Mania Rating Scale scores. 
Adverse effects included dizziness (29%), tremor (23%), somnolence (21%), headache (19%), nausea (15%)
rate was 51%. Controlled trials are in progress (Calabrese et al, 1999). 
d)  Lamotrigine appeared to have some mood-stabilizing and antidepressant effects in 5 rapid-cycling bipolar
lamotrigine at an average dose of 185 milligrams/day. Three scales were used to measure improvement with
improvement after therapy as compared to before therapy (p less than 0.006). The other scales did not show 
less than 0.289) and Young Mania Rating Scale (p less than 0.552). Further randomized studies are needed 
e)  In an open trial of lamotrigine therapy in 7 patients with treatment-refractory mood disorder, mixed results 
used with 2 patients showing marked improvement, 2 had a moderate response, 2 had no response and 1 dis
Sternbach, 1997). 
f)  In a 41-year-old female with longstanding bipolar disorder, add-on lamotrigine effectively substituted for lith
high-dose steroid therapy. Prednisone was necessary to treat lithium-induced interstitial nephritis. Lamotrigin
increased to 200 mg every 12 hours within 9 days. Despite escalating prednisone doses to 120 mg/day, her m
concurrent medications included perphenazine, temazepam, clonazepam, and nifedipine (Preda et al, 1999).
g)  A 48-year-old man with treatment-refractory bipolar disorder had a good response to lamotrigine titrated to
psychotic mania and depression and responded to a combination of lamotrigine, paroxetine and levothyroxine
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4.5.D   Brain injury 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Provided improvement in a series of patients with severe brain injury (Chatham Showalter & Kimmel, 200
3)  Adult: 

a)  Lamotrigine therapy in a case series of 13 patients with severe brain injury brought better than expected s
retrospective chart review . Use of lamotrigine was triggered by significant unexpected improvement in 1 case
and an allergic reaction to phenytoin. The patient was on day 268 after a subarachnoid hemorrhage (SAH); s
oriented and animated, his short-term memory improved, his conversation became coherent, and his ability to
discharged to his home. On the Rancho Los Amigos Cognitive Scale, he improved from level III to level VIII. (
the cohort of 13 patients, all were severely impaired (due to SAH (5), motor vehicle accidents (4), falls from 1
resection (1)); the Rancho level was II to III for all; 3 had a Glasgow Coma Scale score of 3. Mean starting da
been on an anticonvulsant prior to lamotrigine. Mean lamotrigine final daily dose was 250 milligrams (range 1
showed more cognitive improvement than expected; 4 improved at an expected modest rate. After mean 72 d
1 to a son's home, and 1 to a community residential program; after rehabilitation of mean 117 days, 3 were di
Kimmel, 2000). 

 
4.5.E   Cancer pain 

See Drug Consult reference: MANAGEMENT OF CANCER-RELATED PAIN IN ADULT PATIENTS 
 
4.5.F   Convulsions in the newborn, Intractable 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIa 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

May be effective as adjunct therapy in decreasing the number of infantile spasms (Mikati et al, 2002) 
3)  Pediatric: 

a)  In part of an open-label, prospective study, adjunctive lamotrigine therapy decreased the daily number of i
seizures per day (p=0.028) in patients diagnosed with intractable seizures. Enrolled infants had to have been
the 13 patients were diagnosed with infantile spasms, 1 was diagnosed with both infantile spasms and partial
partial seizures. In this study, one infant had no response and no infants became seizure free. Doses were ba
neonates who were taking enzyme-inducing agents, doses up to 10 milligrams per kilogram per day (mg/kg/d
months of age, who were taking enzyme- inducing agents, final doses ranged between 10 to 20 mg/kg/day. In
valproate and enzyme inducers, were dosed between 5 to 10 mg/kg/day. In infants between 1 and 12 months
final dose. One case of skin rash, which subsided after a day, and one case of elevated liver enzymes, which
reported. Eleven of the 13 infants had no observed adverse effects (Mikati et al, 2002). 

 
4.5.G   Dementia of frontal lobe type 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Lamotrigine successfully treated severely aggressive behavior resulting from frontal lobe dementia in a s
3)  Adult: 

a)  A 65-year-old female psychiatric inpatient with frontal lobe dementia (presenile condition) and resultant ag
psychotropic medications greatly benefited from add-on lamotrigine. With dosing of 12.5 milligrams/day (mg/d
showed "dramatic" improvement in all symptoms, with no further aggressive episodes through 6 months of fo

 
4.5.H   Depersonalization disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 
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Lamotrigine did not show any benefit in the treatment of depersonalization disorder (Sierra et al, 2003) 
3)  Adult: 

a)  In a pilot, double-blinded, randomized, placebo- controlled, crossover study, lamotrigine did not show any 
Fourteen men and women were randomized to one arm of lamotrigine then placebo or another arm of placeb
two-week wash out period before crossing over to the other arm. Lamotrigine was dose escalated over seven
Each month patients were assessed using the Present State Examination and the Cambridge Depersonalizat
study due to nonadherence to the study protocol. One other patient dropped out due to developing neutropen
These individuals were not included in the statistical analyses. Analysis of the administered scale scores reve
endpoint scores in both arms. Mild nausea, dizziness, and muscle aches were reported with lamotrigine use (

 
4.5.I   Depression, Treatment-resistant; Adjunct 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Treatment with add-on oral lamotrigine led to similar efficacy results as lithium augmentation in patients w
label, randomized, prospective study (n=34) (Schindler & Anghelescu, 2007) 
Results of a retrospective chart review (n=37) showed that adjunctive lamotrigine was efficacious and we
refractory, unipolar depression in adults (Barbee & Jamhour, 2002) 

3)  Adult: 
a)  General Information 

1)  Treatment with oral lamotrigine used as an add-on to antidepressant therapy was safe and demonstra
treatment-refractory, unipolar depression (Schindler & Anghelescu, 2007; Barbee & Jamhour, 2002; Roc
prospective study (n=34), lamotrigine, initiated at 25 milligrams (mg) per day and titrated up to 250 mg/da
augmentation (Schindler & Anghelescu, 2007). Two other retrospective chart reviews found similar impro
mg/day (Barbee & Jamhour, 2002; Rocha & Hara, 2003). Notably, responses in both reviews were based
scores, which were culled retrospectively from chart notes. Patients included in the open-label study as w
anxiety comorbidity and had received a variety of prior antidepressant and/or combination augmentation 
studies and there were no instances of skin rash or other dermatological toxicity. 

b)  Clinical Trials 
1)  In an open-label, randomized, prospective study (n=34), treatment with add-on oral lamotrigine was w
augmentation in patients with treatment-resistant, unipolar depression. Patients who had experienced a m
according to the DSM-IV (Text Revised), with a minimum score of 17 points on the Hamilton Rating Scal
study purposes, treatment-resistant depression was defined as non-response (less than 50% reduction o
classes of antidepressants for at least 6 weeks. Patients were randomized to receive augmentation with 
lithium (n=17; mean age, 50.3 years) orally for 8 weeks. Lamotrigine was initiated at 25 milligrams (mg) d
week 3) and 50 mg (at weeks 5 and 6) to a target daily dosage of 150 mg. In cases of non-response or p
Lithium was titrated over several days to a blood level of 0.6 to 0.8 millimoles/liter. Prior antidepressant th
augmentation strategies were discontinued. Based on clinical need, concomitant use of benzodiazepines
(n=27) were treated as inpatients during this study. Weekly assessments were conducted using the HRS
Prior to study initiation, most patients had received treatment with a variety of augmentation or combinati
therapy (n=20), atypical antipsychotics (n=27), and right unilateral electroconvulsive therapy (n=5), and 4
axis I or II disorder. At baseline, the mean duration of current depressive episode (lamotrigine, 6.9 month
prior episodes (lamotrigine, 2.94; lithium, 2.76; p=0.84) was similar between the groups. An intention-to-t
in HRSD scores in both groups. The mean +/- standard deviation (SD) HRSD score decreased from 22.7
group and from 21.5 +/- 3.8 at baseline to 13.3 +/- 5.7 in the lithium group (p=0.11 between groups at we
regards to the time point of onset of symptom resolution. The mean +/- SD CGI scores decreased from 6
(mildly ill) in the lamotrigine group and from 6.24 +/- 0.66 (severely ill) at baseline to 4.12 +/- 1.22 (moder
score of 7 points or less) occurred in 23% (n=4) and 18% (n=3) of lamotrigine- and lithium-treated patien
treated patients versus 41% (n=7) of lithium-treated patients responded (ie, 50% or greater reduction in i
(ie, 25%-49% reduction in HRSD score) occurred in 47% (n=8) and 35% (n=6) of lamotrigine- and lithium
side effects were dry mouth, blurred vision, headache, tremor, weight gain, vertigo, constipation, and dia
tremor (lamotrigine, n=2; lithium, n=5), frequencies for all effects were similar in both groups. Dermatolog
study (Schindler & Anghelescu, 2007). 
2)  A retrospective chart review (n=37) revealed that add-on treatment with lamotrigine was efficacious a
depression. Charts of patients (mean age 50.22 years; range, 18-75 years) with a diagnosis of major dep
who had received lamotrigine augmentation following failure of at least two adequate trials (minimum of 6
antidepressants were reviewed. Patients with current psychotic symptoms, or hypomania/mania were ex
at bedtime for 2 weeks and then increased to 50 mg/day for 2 weeks; further dosage increases were ma
improved or the patient was no longer able to tolerate further dosage increases. Patients included in the 
continued on treatment with their primary antidepressant or concomitant augmentation medications with 
those agents; one patient discontinued all antidepressant therapy prior to initiation of lamotrigine treatme
generalized anxiety disorder (n=16), panic disorder (n=5), social or specific phobia (n=5, n=2), posttraum
disorder (n=3), and anxiety not otherwise specified (n=1). With the exception of two patients, none of the
initiation of lamotrigine, study patients had received a mean of 13.27 (range, 2-29) antidepressant trials a
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medications during lamotrigine therapy. The mean duration of lamotrigine treatment was 35.41 weeks (ra
Functioning (GAF) scores were recorded at the time of each visit. Prior to initiation of lamotrigine, the me
+/- 8.27. There was a statistically significant improvement in GAF scores following lamotrigine therapy (d
Rating Scale (CGI) scores were evaluated retrospectively based on extensive, detailed progress notes re
augmentation, intent-to-treat analysis found that 15 (40.5%) patients were rated as much or very much im
as unchanged. The mean +/- SD lamotrigine dose among responders was 113.33 +/- 93.48 mg, which d
of current depressive episode, number of prior antidepressant trials, stage of treatment resistance, and C
CGI rating scores in the intent-to-treat analysis. The most commonly reported treatment-emergent side e
nausea (n=5), and tremor (n=4). There were no instances of skin rash during this study (Barbee & Jamho

 
4.5.J   Epilepsy, Refractory 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective as add-on therapy in treatment-resistant focal and generalized epilepsy (Huber et al, 1998) 
May be useful in the treatment of intractable childhood epilepsy (Lerman-Sagie & Lerman, 1998) 

3)  Adult: 
a)  In an observational study, lamotrigine was useful as add-on therapy in a group of 125 multi-handicapped, 
epilepsy . Although most effects were only partial, 28.8% of patients had a reduction of 50% or more in seizur
epilepsies, 26.7% with generalized epilepsies, and 22.4% with both. A mean lamotrigine dose of 391 milligram
combination of valproic acid and lamotrigine was particularly effective(Huber et al, 1998). 
b)  Lamotrigine was reported to be useful in treating 10 adult patients (23 to 44 years old) with intractable abs
started in childhood and persisted into adulthood . Lamotrigine was initially started at 0.2 milligrams/kilogram 
maximum of 5 mg/kg. All patients were receiving valproic acid. Except for valproic acid, all other antiepileptic 
optimal lamotrigine dose. Valproic acid doses ranged from 600 to 2000 mg/day and lamotrigine doses were 1
tonic-clonic seizures was achieved in all patients; 7 patients achieved cessation of absence seizures with 3 p
Sagie & Lerman, 1998). 

4)  Pediatric: 
a)  In an open-label, long-term study (n=41), add-on lamotrigine therapy proved successful in 44% of study su
years of age; mean 12 years) with refractory severe partial epilepsy (mean seizure frequency 3.6/day). All en
major antiepileptic drugs. Eighteen patients (44%) remained on lamotrigine after 12 to 48 months of follow-up
occurred in 15 patients (34%) (p less than 0.00006), with 6 of these subjects remaining seizure-free. Three ot
marked improvement in behavior, although seizure frequency was unchanged. Higher response rates were o
symptomatic of cerebral malformation. Seizure worsening occurred in 9 patients; transient rash developed in 
starting daily dose was 0.2 to 2.5 milligrams/kilogram (mg/kg) titrated over 2 to 4 weeks to an initial maintena
subsequently adjusted based on clinical response up to a maximum of 1.8 to 15 mg/kg/day; mean dose was 
valproate, median dose was 4.8 mg/kg/day; for those on enzyme-inducing drugs except valproate, median do
b)  In an open trial, 16 out of 63 children had a complete response to lamotrigine add-on treatment for their re
types with a mean of 1.72 seizure types per child. Seizure types included infantile spasms, simple partial seiz
seizures, myoclonic seizures, typical absence seizures, and atypical absence seizures. A complete response
achieved a 50% to 90% decrease in seizures (Buoni et al, 1998). 
c)  In an open, prospective trial, 30 of 56 children with generalized epilepsies were improved with lamotrigine 
than 18 years old and suffered from Lennox-Gastaut syndrome (15), childhood absence (4), severe myocloni
symptomatic generalized (24) and other epilepsies (5). An improvement of greater than 50% was observed in
in 11 of 24 children with other symptomatic generalized epilepsy (p less than 0.09). Rash occurred in 4 patien
was discontinued and lamotrigine was restarted without recurrence of rash (Farrell et al, 1997). 
d)  In an open trial, lamotrigine was useful as add-on therapy in about one-third of patients (2 to 22 years old)
lamotrigine 5 to 15 milligrams/kilogram/day (lower doses for patients receiving concomitant valproic acid). Aft
seizure frequency of more than 50% and 8 of these patients became seizure-free. Lamotrigine was most effe
absences, and atonic seizures (Coppola & Pascotto, 1997). 
e)  Fourteen children suffering from refractory epilepsy received lamotrigine as add-on therapy. A decrease in
lamotrigine was observed in 6 of the 7 patients who completed the study. The median total seizure frequency
study, seizure frequency had decreased by more than 50% in 2 patients, by more than 75% in 2 patients, and
seizure frequency was unchanged (Battino et al, 1996)(Battino et al, 1995b). 
f)  In one series, 8 of 10 children with various seizure disorders had decreased total seizure count when lamo
used in increasing doses up to 2 milligrams/kilogram/day (mg/kg/day) in patients taking valproic acid, and in d
phenytoin, phenobarbital, or carbamazepine. After 3 months, the dose was increased by 50%. The median to
21 to 916) to 46/month (range 6 to 644) after 6 months. Patients with atypical absence and complex partial se
patients, respectively, experiencing greater than 50% reduction in seizure frequency. Myoclonic seizures dec
remission; however, 4 patients had an increased frequency of myoclonic seizures. Tonic-clonic seizures decr
significant adverse effect noted was drowsiness in 3 patients; however, this did not require dosage reduction 
g)  In 161 patients remaining on lamotrigine during a 2-year follow-up, 21 of the first 55 patients evaluated ha
free. Best response was in generalized epilepsy, particularly absence seizures. Rash was the most commonl
valproate (Yuen, 1992). 
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h)  Twelve children with severe or life-threatening epilepsy received lamotrigine (250 to 900 milligrams/day). S
for 12 to 61 months with 4 on monotherapy. No patient was hospitalized for status epilepticus. No adverse eff

 
4.5.K   Epileptic psychosis 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in 2 case reports (DeLeon & Furmaga, 1999) 
3)  Adult: 

a)  Two cases were presented describing patients with epilepsy-related psychosis that was resistant to antips
lamotrigine. The first was a 39-year-old woman with seizures and psychosis that included thought broadcastin
clonazepam, phenytoin and gabapentin without improvement in seizure control or decrease in psychotic sym
closed head injury, seizures, delusions of persecution, and aggressive behavior. His treatment consisted of c
improvement in seizure control and relief from psychotic symptoms occurred with the addition of lamotrigine t
twice daily and the man was titrated to 450 mg daily. Also in both cases risperidone was tapered and disconti
the need for antipsychotic therapy (DeLeon & Furmaga, 1999). 

 
4.5.L   Infantile neuronal ceroid lipofuscinosis 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

In 1 study, lamotrigine was useful as adjunctive therapy for seizures associated with infantile neuronal ce
3)  Pediatric: 

a)  Lamotrigine was useful in treating seizures associated with infantile neuronal ceroid lipofuscinosis . Lamot
16 children (2.5 to 12 years old) at a dose of 0.5 milligrams/kilogram and increased every 2 weeks as needed
10 patients seizure frequency decreased by more than 50%. In 4 children seizures decreased by 100%. Mon
successful (Aberg et al, 1997). 

 
4.5.M   Juvenile myoclonic epilepsy 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective; Pediatric, Ineffective 
Recommendation: Adult, Class III; Pediatric, Class III 
Strength of Evidence: Adult, Category C; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Exacerbation of myoclonus reported in juvenile myoclonic epileptic patients treated with lamotrigine (Bira
3)  Adult: 

a)  A group of 7 patients 16 to 32 years of age with juvenile myoclonic epilepsy (JME) experienced immediate
of the cohort had previously used valproic acid. Three patients began lamotrigine as add-on therapy to valpro
therapy. In either instance, JME deteriorated, with worsening of myoclonus in all 7 patients and appearance o
the patients were switched back to valproic acid or to topiramate without further adverse sequelae. Dosing of 
given as monotherapy and 150 to 200 mg/day when combined with valproate (Biraben et al, 2000). 

4)  Pediatric: 
a)  A group of 7 patients 16 to 32 years of age with juvenile myoclonic epilepsy (JME) experienced immediate
of the cohort had previously used valproic acid. Three patients began lamotrigine as add-on therapy to valpro
therapy. In either instance, JME deteriorated, with worsening of myoclonus in all 7 patients and appearance o
the patients were switched back to valproic acid or to topiramate without further adverse sequelae. Dosing of 
given as monotherapy and 150 to 200 mg/day when combined with valproate (Biraben et al, 2000). 

 
4.5.N   Lennox-Gastaut syndrome; Adjunct 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (2 years and older) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Indicated as adjunctive therapy for the generalized seizures of Lennox-Gastaut syndrome (Prod Info LAM
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orally disintegrating tablets, 2009) 
3)  Adult: 

a)  In a double-blind, placebo-controlled study, lamotrigine as add-on therapy was effective for seizures assoc
years old) received placebo (n=90) or lamotrigine (n=79) with a maximum dose of 100 to 200 milligrams for p
milligrams for other patients. For all seizure types, the median frequency changed from 16.4 and 13.5 per we
to 9.9 and 14.2 per week after 16 weeks of treatment, respectively (p less than 0.002). Reduction of seizure f
lamotrigine group and in 16% of the placebo group (p less than 0.01). The results were similar for drop attack
absence seizures did not significantly change. Two patients on lamotrigine and valproic acid developed rash 
b)  Thirteen patients with Lennox-Gastaut syndrome (age 5.5 to 27 years) received lamotrigine 100 to 400 mi
seizure-free after 2 months to 2 years of treatment. Eight of 13 achieved control of at least 1 seizure type. Six
1991). 

4)  Pediatric: 
a)  In a double-blind, placebo-controlled study, lamotrigine as add-on therapy was effective for seizures assoc
years old) received placebo (n=90) or lamotrigine (n=79) with a maximum dose of 100 to 200 milligrams for p
milligrams for other patients. For all seizure types, the median frequency changed from 16.4 and 13.5 per we
to 9.9 and 14.2 per week after 16 weeks of treatment, respectively (p less than 0.002). Reduction of seizure f
lamotrigine group and in 16% of the placebo group (p less than 0.01). The results were similar for drop attack
absence seizures did not significantly change. Two patients on lamotrigine and valproic acid developed rash 
b)  As part of a larger open, prospective trial, 11 of 15 children with Lennox-Gastaut syndrome were improved
milligrams/kilogram/day (Farrell et al, 1997). 
c)  Thirteen patients with Lennox-Gastaut syndrome (age 5.5 to 27 years) received lamotrigine 100 to 400 mi
seizure-free after 2 months to 2 years of treatment. Eight of 13 achieved control of at least 1 seizure type. Six
1991). 

 
4.5.O   Migraine 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Appears to be effective only in patients with an aura before their migraine (Lampl et al, 1999) 
3)  Adult: 

a)  Lamotrigine appears to act specifically on the aura mechanism in relieving migraine headaches and appea
headache (D'Andrea et al, 1999)(Lampl et al, 1999). In one study, 21 patients receiving lamotrigine 100 millig
their attacks from 6.1/month at baseline to 0.7/month after 3 months (p less than 0.0001). In 13 patients the a
reduced. In 5 patients with migraine without aura, there was no change (D'Andrea et al, 1999). Similarly, in 13
migraine, lamotrigine 25 to 100 mg daily produced a significant decrease in aura episodes after 4 months (p l
months from 23 minutes at baseline to 3 minutes (p less than 0.001) (Lampl et al, 1999). In the treatment of g
than placebo in 77 patients (Steiner et al, 1997). 

 
4.5.P   Mood swings 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Lamotrigine was beneficial in post-stroke pathological laughing and crying in 1 case study (Ramasubbu, 
3)  Adult: 

a)  In a single case report, lamotrigine improved symptoms of pathological laughing and crying in a 60-year-o
affecting the left frontal and temporal lobes. The patient had developed symptoms 3 to 4 weeks after the strok
and inappropriate to the stimuli or felt emotion. Twelve months after the onset of symptoms, lamotrigine was 
increased to 75 mg during weeks 3 and 4, and to 100 mg during weeks 5 and 6. Laughing spells gradually de
no spells after week 4 of therapy. Crying spells gradually decreased from 7 to 8 spells per day, lasting for 3 to
therapy. After 8 weeks of follow-up, clinical improvements were still maintained. The patient did not report any
(Ramasubbu, 2003). 

 
4.5.Q   Neuropathic pain 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 
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Ineffective for the treatment of chemotherapy-induced peripheral neuropathy in a randomized, placebo-c
Mixed results observed in neuropathic pain due to diabetes (Eisenberg et al, 2001) and HIV (Simpson et 
controlled trials 
No appreciable effect seen with lamotrigine for intractable neuropathic pain (McCleane, 1999) or neuropa
2002) in randomized, double-blind, placebo-controlled trials, although lamotrigine was promising for a sm
(Finnerup et al, 2002) 

3)  Adult: 
a)  Lamotrigine was not effective for relieving neuropathic pain symptoms in 125 patients with chemotherapy-
phase 3 randomized, placebo-controlled study. Patients with symptomatic CIPN with pain scores of either gre
Group (ECOG) neuropathy scale (ENS), or greater than 3 on a 0 to 10 Numerical Rating Scale (NRS) were e
numbers correspond to greater severity of symptoms. Participants were randomized to treatment with lamotri
mg/day over 10 weeks; n=63) or placebo (n=62). The primary efficacy measure, patient-reported "average" d
ENS, was assessed weekly. Secondary efficacy measures, such as the World Health Organization (WHO) cla
decreased tendon reflexes, 2 = severe paresthesias and/or mild weakness, 3 = intolerable paresthesias and/o
evaluate changes in CIPN symptoms related to, but distinct from, pain. At the time of enrollment, the proportio
chemotherapy was 38% and 45% (p=0.47) for the lamotrigine and placebo arms, respectively, with the remai
arm was similar with regard to demographic factors and chemotherapy drugs responsible for CIPN at baselin
and 3.6 (p=0.22), and symptoms using ENS were 2 and 1.9 (p=0.31) for lamotrigine and placebo, respectivel
severity decreased in both groups without significant differences between them. According to the NRS, the m
units (p=0.56) and symptom severity (by ENS) decreased by 0.4 and 0.3 units (p=0.36) in treatment and plac
least pain scores by NRS (-0.2 and 0.1), and by WHO pain scales (-0.2 and -0.1) were similar between treatm
differences were noted between the 2 groups with regard to some of the secondary endpoints, these were no
according to those patients still receiving chemotherapy and those who had completed chemotherapy, neithe
compared with placebo. Adverse events were similar for both groups, although patients receiving lamotrigine 
adverse events compared to placebo (33% vs 18% respectively, p=0.06). The most common toxicities (grade
placebo groups, respectively, included ataxia (24% vs 16%), rash (6% vs 5%), constipation (0% vs 2%), arthr
vomiting (0% vs 2%), pruritis (2% vs 0%), fatigue (2% each), and headache (0% vs 4%) (Rao et al, 2008). 
b)  Lamotrigine effectively improved numerical pain scores in patients with diabetic neuropathy but failed to p
indices in a randomized, double-blind, placebo-controlled clinical trial conducted in Israel. Patients (n=53) with
neuropathy of at least 6 months duration, and pain scores of at least 4 on a scale of 0 (no pain) to 10 (worst i
analgesics for 3 days prior to starting a diary during the baseline period. Patients were randomized to an 8-we
daily for 2 weeks, then 50 mg daily for 2 weeks, and then 100 mg, 200 mg, 300 mg, and 400 mg daily for one
placebo (n=26; mean age, 57.8 +/- 1.7 years). Doses were administered as once daily for the first 2 weeks an
primary endpoint was a patient-recorded pain intensity score, using the same 0 to 10 numerical pain scale ad
the morning and evening, and patients were instructed not to take any rescue medication for at least 2 hours 
characteristics were similar between groups except patients in the lamotrigine group had a significantly longe
patients in the placebo group (9.6 +/- 1.1 years; p=0.04). Distal symmetric pain in the legs (stocking-like distri
abnormal neurologic examinations that indicated peripheral neuropathy. Patients in the lamotrigine group exp
6.4 +/- 0.1 to 4.2 +/- 0.1, while patients in the placebo group had an overall decline of 6.5 +/- 0.1 to 5.3 +/- 0.1
pain intensity scores were observed at lamotrigine doses of 200, 300, and 400 mg compared to placebo. Dur
pain was seen in 12 patients receiving lamotrigine and 5 patients receiving placebo (p=0.05), while the overa
arm compared to 20% in the placebo arm. Of 7 patients in the lamotrigine group who required rescue analges
their use during the last 4 weeks of treatment compared to no changes in analgesic requirements in the 3 pat
No significant differences were found between groups in the McGill Pain Questionnaire, the Beck Depression
assessment of efficacy and tolerability, which were completed at baseline and at week 8. Rash occurred in 2 
7th weeks of treatment, although both cases resolved upon discontinuation of lamotrigine (Eisenberg et al, 20
c)  Results from a randomized, double-blind, placebo-controlled study demonstrated lamotrigine was well-tole
in patients receiving neurotoxic antiretroviral therapy (ART). Two groups of patients were randomized to place
those not receiving ART (n=135). The study included a 7-week dose escalation phase followed by a 4-week m
to induce the metabolism of lamotrigine started the dose escalation phase at 25 milligrams (mg) every other d
known to induce metabolism of lamotrigine started at a dose of 25 mg daily. During the 4-week maintenance 
for patients not receiving enzyme-inducing drugs and 600 mg/day for patients receiving enzyme-inducing dru
Scale did not differ between lamotrigine and placebo for either group at the end of the maintenance phase. H
Scale reflected greater improvement with lamotrigine than with placebo in the group receiving ART (p=0.004)
also showed greater improvement on the Visual Analogue Scale for Pain Intensity and the McGill Pain Asses
of global impression of change in pain (p less than or equal to 0.02). The incidence of adverse events was sim
2003). 
d)  In a randomized, double-blind, placebo-controlled crossover trial, lamotrigine treatment had no effect on th
(n=22) of patients with spinal cord injury (SCI) but did reduce pain in a subset of the sample, which was chara
with or without motor function, preserved below the lesion level and including sacral segments S4-S5). Patien
were given lamotrigine, beginning with 25 milligrams (mg) and increasing to a target dose of 400 mg/day, or p
period, crossed over to the other treatment for 9 weeks. The dose of lamotrigine was limited by individual tole
dose of 300 mg/day, and 5 had a final dose of 200 mg/day. Among the 12 patients with incomplete SCI lesion
an 11-point pain scale) to lamotrigine. Three patients also responded to placebo. The median difference in pa
in the group with incomplete lesions. All patients who had evoked pain (brush allodynia or wind-up-like pain) w
evoked pain was a responder (p less than 0.001), suggesting that the presence of evoked pain may be a pred
et al, 2002). 
e)  In a randomized, placebo-controlled, double-blind trial of 100 adults with intractable neuropathic pain, lam
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mg/day exhibited no appreciable analgesic efficacy. Subjects completed daily diaries with visual analog score
into weekly scores. With mean scores from week 8 compared to week 1, there were no statistically significant
analgesic consumption, overall pain, burning pain, numbness, "pins and needles," shooting pain, skin sensitiv
points out that this study does not rule out lamotrigine's efficacy using a different dosing scheme or in other n

 
4.5.R   Obesity 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

In a single center, double-blind, placebo-controlled, randomized study (n=40) of healthy adult volunteers 
greater or equal to 30 but less than 40), while there was no statistically significant mean change in body 
subjects who took placebo, lamotrigine showed a statistically significant difference in mean change in BM
(Merideth, 2006). 

3)  Adult: 
a)  In a single center, double-blind, placebo-controlled, randomized study (n=40) of healthy adult volunteers w
greater or equal to 30 but less than 40), while there was no statistically significant mean change in body weig
subjects who took placebo, lamotrigine showed a statistically significant difference in mean change in BMI an
were randomized to receive lamotrigine 200 milligrams (mg)/day (n=20) or placebo (n=20) for 26 weeks. Initia
weeks until the maintenance dose of 150 to 200 mg/day was reached. All patients were titrated to lamotrigine
mg/day and was discontinued early from the study. Of those subjects randomly assigned, 28 completed the 2
placebo). Subjects completed the Impact of Weight on Quality of Life (IWQOL) scale at baseline and endpoin
difference in baseline body weight between the 2 groups (lamotrigine mean +/- standard deviation (SD) equa
equal 225 +/- 32.7 lb; p=0.0588). The primary study outcome of change in body weight from baseline to endp
lamotrigine and placebo, respectively (p=0.0623). There was a statistically significant difference in mean chan
and -0.1 +/- 1.05 for lamotrigine and placebo, respectively (p=0.0421). A greater change in quality of life satis
lamotrigine group (p=0.0065). Other secondary outcomes showed no significant differences. No serious adve
in the placebo group discontinued treatment due to edema. No lamotrigine subjects discontinued treatment d
the most frequently reported adverse event with a 15% incidence across the study group (Merideth, 2006). 

 
4.5.S   Pain 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Possibly effective for different pain syndromes (Eisenberg et al, 2003; Vestergaard et al, 2001; Cianchett
Lamotrigine provided moderate analgesia for central post-stroke pain (Vestergaard et al, 2001) 
Open-label data suggest possible benefit in treating resistant paroxysmal limb pain and painful tonic spa
1999) 
Possibly effective in treating sciatica (Eisenberg et al, 2003) 

3)  Adult: 
a)  Multiple Sclerosis-Related Pain 

1)  Open-label add-on lamotrigine 25 milligrams/day (mg/day) titrated slowly to a maximum dose of 400 m
Multiple sclerosis-related pain syndromes refractory to multiple other medications. Improvement in parox
eight of 21 (38%) patients, with five of 21 (24%) experiencing improvement in painful tonic spasms. The d
year in some cases. These results require confirmation in a placebo-controlled trial (Cianchetti et al, 1999

b)  Postoperative Pain 
1)  Lamotrigine may be effective in reducing postoperative pain In a double-blind, placebo-controlled stud
either lamotrigine 200 milligrams or placebo 1 hour before receiving spinal anesthesia for transurethral p
were lower in the lamotrigine group than in the placebo group at 2 hours (p equal to 0.04), 4 hours (p les
(Bonicalzi et al, 1997). 

c)  Post-stroke Pain 
1)  In a double-blind, randomized, crossover trial (n=30), patients with central post-stroke pain experienc
milligrams/day. Subjects were randomized to 8-week courses of lamotrigine and placebo, separated by a
lamotrigine was titrated at 2-week intervals from 25 milligrams (mg)/day to 50 mg/day, 100 mg/day, and 2
pain score over the last week of treatment from 7 to 5 (p=0.01 compared with placebo). Twelve of 27 sub
defined as a pain score 2 or more points lower than their score using placebo. No significant analgesia o
secondary end points, including global physical pain score over last 4 weeks and pain stimulated by a co
lamotrigine (p=0.02 and p=0.01, respectively); the trend favored lamotrigine on other secondary end poin
events occurred at similar rates in the 2 periods. Mild rash was associated with lamotrigine use in 2 patie
during the lamotrigine period due to mild rash, severe headache, and severe pain (Vestergaard et al, 200

d)  Sciatica 

Page 61 of 74MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.15, page 61

Case 3:09-cv-00080-TMB     Document 78-25      Filed 03/24/2010     Page 89 of 102



1)  An open-label, non-comparative study involving 14 patients suggests that lamotrigine may be effectiv
radiculopathy for 12 to 36 months. They underwent a 1 week washout period from previous analgesics a
was initiated at 25 milligrams (mg) once daily and was doubled weekly up to the maintenance dose of 40
dose for 4 weeks. Of the 14 patients, only 7 completed the full 11 weeks. Diarrhea, dizziness and person
discontinuation. In patients who received at least 1 week of lamotrigine and in whom drug plasma concen
numerical pain scale scores for spontaneous pain decreased from 7.6 to 4.5 at the end of 11 weeks (p le
spontaneous pain also decreased from 7.9 to 4.1 (p less than 0.05). Scores from the Short Form of the M
less than 0.05). A linear correlation was found between lamotrigine concentrations and the mean weekly
analog measurements (both p=0.001). Due to high dropout rates and the open-label design of the study,
(Eisenberg et al, 2003). 

 
4.5.T   Palatal myoclonus 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Eliminated ear clicks associated with palatal myoclonus in one case (Nasr & Brown, 2002) 
3)  Adult: 

a)  Ear-clicking associated with palatal myoclonus (PM) was stopped by lamotrigine treatment in a 37-year-ol
admitted to psychiatric services because of an acute psychotic episode associated with excessive alcohol co
After alcohol detoxification and antipsychotic treatment (thioridazine 100 milligrams (mg) 3 times daily), he wa
patient reported gradual improvement, with disappearance of ear-clicking and slowing of the frequency of pal
clinical examination. After discharge, the man began again to drink alcohol and stopped taking lamotrigine, re
Brown, 2002). 

 
4.5.U   Parkinson's disease, Idiopathic 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

No beneficial effect (Shinotoh et al, 1997) 
3)  Adult: 

a)  Lamotrigine had no beneficial effects on patients with Parkinson's disease treated either during a single do
(n=12) (Shinotoh et al, 1997). 

 
4.5.V   Paroxysmal choreoathetosis, Paroxysmal 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in 3 children with paroxysmal kinesigenic choreoathetosis (Uberall & Wenzel, 2000) 
3)  Pediatric: 

a)  Low-dose lamotrigine was safe and effective in 3 children with idiopathic paroxysmal kinesigenic choreoat
year-old girl, and a 10-year-old boy. The first boy was started on lamotrigine 5 milligrams (mg)/day, with titrati
mg/kilogram (kg); titration from 5 to 10 to 25 to 50 mg). On that dosage, his attacks were significantly decreas
was attack-free. The girl received increasing doses, starting from 5 mg/day ranging up to 100 mg/day (4.7 mg
dose, she was attack-free also. The second boy began taking lamotrigine 10 mg/day, with titration biweekly to
point his dystonic attacks ceased. In all cases, lamotrigine was well tolerated. Previous medications which ha
carbamazepine, phenobarbital, and flunarizine. The patients had used lamotrigine for 16, 19, and 27 months,

 
4.5.W   Partial seizure, Adjunct or monotherapy 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (13 years and older, extended-release only; 2 years and older, c
only) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category A; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
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2)  Summary: 
Extended-release formulation is indicated as adjunctive therapy for partial onset seizures with or without 
older (Prod Info LAMICTAL XR oral extended-release tablets, 2009) 
Indicated as adjunctive therapy in the treatment of partial seizures in adults and pediatric patients with ep
tablets, oral tablets, orally disintegrating tablets, 2009) 
Indicated for conversion to monotherapy in patients receiving treatment with a single enzyme-inducing an
chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009) 
Beneficial in patients with seizures resistant to various combinations of carbamazepine, phenobarbital, p

3)  Adult: 
a)  Extended-release formulation is indicated as adjunctive therapy for partial onset seizures with or without s
older (Prod Info LAMICTAL XR oral extended-release tablets, 2009).  
b)  Of the 527 patients enrolled in a 6-year, open-label, continuation study examining the use of lamotrigine m
partial seizures, the clinical status of 58% of patients were judged to have improved from baseline and the lon
incidence of adverse effects. Patients were recruited from 5 primary clinical studies of adjunctive lamotrigine. 
milligrams per day (range 100 to 730 mg per day). Forty-three percent (n=229) of patients completed the stud
37% of patients, miscellaneous reasons (7%), adverse events (5%) and administrative reasons (5%; eg, prot
Overall clinical status was judged on a 7 point scale by the investigators. Mild, moderate, and marked improv
the time of discontinuation when compared to pre-lamotrigine clinical status. No change was seen in 30% of p
and marked deterioration) was seen in 12% of patients. Adverse events were noted in 98% of patients. The m
diplopia, ataxia, headache, somnolence, nausea, amblyopia and accidental injury. Serious adverse events we
a serious adverse event by 0.4% of patients. No patients developed Stevens-Johnson syndrome (Faught et a
c)  As an add-on treatment, lamotrigine (LTG) was effective in the treatment of epileptic drop attacks (EDA) in
patients being treated with antiepileptic drugs but still experiencing at least one EDA per month and at least 4
were observed for 3 months (baseline), given LTG over a 4-month period during which the dose was increase
months while taking the maintenance dose. Prior medications were continued throughout the study. In patien
milligrams/day (mg/day), which was increased incrementally every 2 weeks to a final dose of 150 mg/day. In 
was 25 mg/day, which was increased to 300 mg/day. In the last month of the titration period, if necessary, do
tolerated dose. Of the 12 patients who completed the study, all had more than a 50% reduction in their total s
75% decrease in seizure frequency. EDA disappeared in 6 patients, improved by 80% in 3 patients and by 50
improvement in EDA frequency. The average maximum LTG dosages were 200 mg/day with valproic acid an
al, 2001). 
d)  Monotherapy with lamotrigine was successful in most patients with partial seizures converted from adjunc
double-blind trial, 156 patients who had experienced at least 4 seizures during each of 2 consecutive 4-week 
monotherapy were randomized to receive adjunct therapy with either valproate 1000 milligrams (mg)/day or la
week period with patients then converted to monotherapy with lamotrigine or valproate over the next 4 weeks
had: doubling of average monthly seizure count, doubling of highest consecutive 2-day seizure frequency, em
prolongation of generalized tonic-clonic seizures. Percentage of patients failing monotherapy in the lamotrigin
was 69%. A low dose of valproate was used to demonstrate the efficacy of lamotrigine and provide some pro
demonstrate lamotrigine superiority or equivalence.(Gilliam et al, 1998) 
e)  Double-blind, placebo-controlled add-on trials demonstrated that lamotrigine is efficacious in treating refra
produced a 26% or greater reduction in seizure frequency in 48% of patients and 50% or greater reduction in
(n=216), observed median reductions in seizures relative to baseline were 8%, 20%, and 36% in patients rec
and lamotrigine 500 mg/d, respectively (Matsuo et al, 1993b). In addition, preliminary data indicate that lamot
generalized seizures (Binnie et al, 1989); (Sander et al, 1990; Pers Comm, 1993). In one trial, 15 of 19 adult 
reduction in seizure frequency; some patients were able to withdraw one or more anticonvulsants while maint
1992). 
f)  In a long-term study, 38% of 16 adult patients with refractory epilepsy had a reduction of seizure frequency
year. Further follow-up indicates some decline in efficacy, since the percentage of improved patients dropped
al, 1994a). 
g)  Ten of the 27 patients with refractory complex partial, secondarily generalized tonic clonic, atypical absen
12 months due to lack of efficacy . Patients were studied over a 2-year period with 11 of the remaining patien
frequency. Only 3 patients with atypical absence and atonic seizures showed a significant response. 
h)  In 104 patients remaining in an 11-month, open-label study evaluating add-on lamotrigine for severe refra
reduction in seizure frequency (Sander et al, 1990). Nineteen patients withdrew from the study due to advers
drowsiness, and rash or due to an increase in seizure frequency (Pisani et al, 1991). 
i)  In a double-blind, placebo-controlled trial of add-on lamotrigine therapy, 15 of 23 adult patients with refract
experienced a 50% or greater reduction in seizure frequency. The blood levels of concomitantly administered
adverse effects were noted (Loiseau et al, 1990). 
j)  Lamotrigine is useful in controlling simple and complex partial seizures and secondarily generalized tonic c
crossover trial, 21 patients refractory to multiple anticonvulsants including phenobarbital, phenytoin, primidon
100 milligrams/day (dosage adjusted to produce trough plasma concentrations of 1.5 to 2 micrograms/millilite
showed improvement with lamotrigine treatment; the mean reduction in seizure frequency was 59% (confiden
improvement in simple and complex partial seizures; 8 of 15 showed improvement in secondarily generalized
common adverse reactions included fatigue, diplopia, drowsiness, ataxia, and headache. These were not con

4)  Pediatric: 
a)  Extended-release formulation is indicated as adjunctive therapy for partial onset seizures with or without s
older (Prod Info LAMICTAL XR oral extended-release tablets, 2009).  
b)  In part of an open-label, prospective study, adjunctive lamotrigine therapy decreased the daily number of 
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per day (p=0.027) in patients diagnosed with intractable seizures. Enrolled infants had to have been previous
patients were diagnosed with partial seizures, 1 was diagnosed with both infantile spasms and partial seizure
spasms. In this study, one infant had no response and no infants became seizure free. Doses were based up
neonates who were taking enzyme-inducing agents, doses up to 10 milligrams per kilogram per day (mg/kg/d
months of age, who were taking enzyme-inducing agents, final doses ranged between 10 to 20 mg/kg/day. In
and enzyme inducers, were dosed between 5 to 10 mg/kg/day. In infants between 1 and 12 months of age, ta
One case of skin rash, which subsided after a day, and one case of elevated liver enzymes, which subsided o
Eleven of the 15 infants had no observed adverse effects (Mikati et al, 2003). 
c)  In an open-label, long-term study (n=41), add-on lamotrigine therapy proved successful in 44% of study su
years of age; mean 12 years) with refractory severe partial epilepsy (mean seizure frequency 3.6/day). All en
major antiepileptic drugs. Eighteen patients (44%) remained on lamotrigine after 12 to 48 months of follow-up
occurred in 15 patients (34%) (p less than 0.00006), with 6 of these subjects remaining seizure-free. Three ot
marked improvement in behavior, although seizure frequency was unchanged. Higher response rates were o
symptomatic of cerebral malformation. Seizure worsening occurred in 9 patients; transient rash developed in 
starting daily dose was 0.2 to 2.5 milligrams/kilogram (mg/kg) titrated over 2 to 4 weeks to an initial maintena
subsequently adjusted based on clinical response up to a maximum of 1.8 to 15 mg/kg/day; mean dose was 
valproate, median dose was 4.8 mg/kg/day; for those on enzyme-inducing drugs except valproate, median do
d)  The efficacy and safety of add-on lamotrigine for treatment of partial seizures in children were demonstrat
entered an 8-week baseline phase to confirm the presence of intractable seizures with their current antiepilep
dose escalation phase and a 12-week maintenance phase. The median reductions in seizure frequency durin
were 36% and 6.7% in lamotrigine and placebo recipients, respectively (p=0.008). Secondarily generalized se
respectively (p=0.003). A decline in seizure frequency of at least 50% occurred in 42% and 16% of the lamotr
0.001). Dizziness, tremor, nausea and ataxia were significantly more common with lamotrigine than with plac

 
4.5.X   Reflex epilepsy 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Pilot data from a small case series suggest possible efficacy in startle/noise-induced reflex epilepsy (Fau
3)  Adult: 

a)  Four adults with debilitating, refractory startle-induced seizure disorders gained relief from add-on lamotrig
eliminated "drop attacks" brought on by sudden noise, yet one patient had to discontinue lamotrigine after 10 
drop attacks resumed. The other patients maintained excellent seizure control with no adverse effects noted 

 
4.5.Y   Rett's disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Lamotrigine controlled seizures and modulated symptoms of Rett syndrome in 2 case reports (Kumanda
3)  Pediatric: 

a)  Two young girls (4.5 and 2.5 years of age) diagnosed with Rett syndrome showed marked improvement o
therapy. In the 4.5-year-old girl, myoclonic seizures were present, along with microcephaly, mental retardatio
unsteadiness, hypertonia, hyperactive deep tendon reflexes, and stereotypical wringing hand movements. La
lamotrigine 3 milligrams/kilogram (mg/kg) daily. At 6 months, she was seizure-free. Hand movements and aut
respiratory function was improved. The younger girl exhibited tonic-clonic seizures, hypotonia, hyperactive de
movements. Phenobarbital and valproic acid were given, but did not control the seizures. With lamotrigine 3 m
the girl became seizure-free. Her abnormal hand movements, though continuing, were appreciably decreased
pyruvate in cerebrospinal fluid (CSF) were all normal. The authors suggested that the remedial effects of lam
release (glutamate concentrations in CSF were reported to be elevated in Rett syndrome) (Kumandas et al, 2

 
4.5.Z   Schizophrenia, Refractory 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Adjunctive lamotrigine improved positive symptoms scores but did not improve total symptom scores in a
schizophrenia (Tiihonen et al, 2003) 
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When added to clozapine treatment, improved psychiatric symptoms in 3 patients (Saba et al, 2002) 
3)  Adult: 

a)  In a randomized, double-blinded, placebo-controlled, crossover trial, adjunctive lamotrigine improved the p
total symptom scores in patients resistant to clozapine therapy. Patients (n=34) were diagnosed with schizop
with no epilepsy or current anticonvulsant or lithium therapy and who had an unsatisfactory response with clo
period lasted 14 weeks and started with a 1-week placebo lead-in. Lamotrigine was initiated at 25 milligrams/
followed by 100 mg/d for 2 weeks, 150 mg/d for 2 weeks and then 200 mg/d for 4 weeks. Doses were then ta
Negative Syndrome Scale (PANSS) scores changed from 68.55 to 64.31 in the lamotrigine arm and from 69.
analysis). PANSS negative symptoms scores changed from 19.97 to 18.69 in the lamotrigine arm and 19.8 to
However, PANSS positive symptom scores improved from 17.24 to 16.24 the lamotrigine arm compared to a 
intent to treat) and general psychopathological symptoms scores changed from 31.34 to 29.38 in the lamotrig
(p=0.03, intent to treat) (Tiihonen et al, 2003). 
b)  In 3 patients who had responded poorly to 6 months of treatment with clozapine, addition of lamotrigine fo
and 28% decrease in BPRS (Brief Psychiatric Rating Scale) scores). Patient 1: clozapine dosage 700 mg/day
50 mg/day), 43 on day 56 (lamotrigine 100 mg/day), 30 on day 84 (lamotrigine 150 mg/day). His degree of im
hospitalization. Steady-state concentrations of clozapine, norclozapine, and lamotrigine in plasma were 235 n
micrograms/mL (mcg/mL), respectively, on day 83. Patient 2: clozapine 500 mg/day. BPRS score 66 on day 0
with lamotrigine dose increasing to 75 mg/day. Steady state plasma concentrations for clozapine, norclozapin
0.57 mcg/mL, respectively, at day 56. Patient 3: clozapine dosage 700 mg/day. BPRS score 43 on day 0, 35 
(lamotrigine 75 mg/day), and 31 on day 84 (lamotrigine 200 mg/day). Steady-state concentrations of clozapin
ng/mL, 420 ng/mL, and 1.28 mcg/mL, respectively, on day 85. No marked side effects, rash, or hematologica
2002). 

 
4.5.AA   Sexual dysfunction 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

In three case reports, substitution of lamotrigine for gabapentin resolved impotence in men with epilepsy 
3)  Adult: 

a)  Three men who developed impotence while being treated with multiple anticonvulsants for long-standing e
on lamotrigine. In each case, lamotrigine was initiated and escalated while gabapentin was tapered and withd
frequency in these individuals (Husain et al, 2000). 

 
4.5.AB   Shortlasting, unilateral, neuralgiform pain with conjunctival injection and tearing syndrome 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Lamotrigine appeared to be curative in case reports of SUNCT syndrome (short-lasting unilateral neuralg
tearing syndrome) (Malik et al, 2002) 

3)  Adult: 
a)  Symptoms of SUNCT syndrome resolved following lamotrigine treatment in one female patient. An 80-yea
pain with episodes occurring every 15 to 20 minutes failed to respond to treatment with carbamazepine, gaba
hydrocodone/acetaminophen. Lamotrigine therapy was initiated at 25 milligrams (mg)/day for 1 week and titra
The intensity of her attacks shrunk by half within 1 week of beginning lamotrigine. Her episodes were comple
year of follow-up (Malik et al, 2002). 
b)  A 66-year-old female with SUNCT SYNDROME of 6 months duration with recent worsening (up to 15 atta
therapy. SUNCT syndrome was resistant to aspirin and other nonsteroidal agents and carbamazepine. After 
sudden exacerbation of attacks occurred, which then abated completely following lamotrigine dose escalation
3-month course of therapy, with no further episodes through 15 months of follow-up (D'Andrea et al, 1999). 

 
4.5.AC   Status epilepticus 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Successful control of status epilepticus has been reported in one case refractory to intravenous diazepam
More data are needed to ascertain the role of lamotrigine in the therapy of status epilepticus (Pisani et al
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3)  Pediatric: 
a)  Lamotrigine may be an important adjunct to other drugs in the treatment of status epilepticus. In one case
carbamazepine 1200 milligrams/day (mg) and phenobarbital 200 mg/day experienced an unexplained increas
generalized convulsive status epilepticus refractory to multiple boluses and continuous infusion of diazepam. 
followed by 200 mg twice a day, with prompt resolution of status epilepticus and a resulting decrease in seizu
discharged on lamotrigine, phenobarbital 100 mg twice a day, and carbamazepine 400 mg 3 times a day (Pis

 
4.5.AD   Tinnitus 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Lamotrigine's effects on chronic tinnitus were equivocal in a placebo-controlled, crossover trial (Simpson
3)  Adult: 

a)  Lamotrigine did not clearly demonstrate efficacy in ameliorating chronic tinnitus in a randomized, double-b
patient received lamotrigine in an escalating regimen (25 to 100 milligrams/day) and placebo in two different 8
Patients assessed the loudness, annoyance and awareness of tinnitus on visual analog scales (VAS) at base
observed between lamotrigine and placebo in terms of VAS scores or audiometry. According to patient quest
(35%) and 6 (19%) patients while on lamotrigine and placebo, respectively. The majority reported "no change
correlate with response to lamotrigine (Simpson et al, 1999). 

 
4.5.AE   Tonic-clonic seizure, Primary generalized; Adjunct 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (2 years and older) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Indicated as adjunctive therapy for primary generalized tonic-clonic seizures in adults and pediatric patie
chewable dispersible oral tablets, oral tablets, orally disintegrating tablets, 2009) 
The efficacy of lamotrigine as adjunctive therapy for primary generalized tonic-clonic seizures was demo
involving 117 adult and pediatric patients (Prod Info LAMICTAL chewable dispersible oral tablets, oral ta

3)  Adult: 
a)  The efficacy of lamotrigine as adjunctive therapy for primary generalized tonic-clonic seizures was demon
involving 117 adult and pediatric (at least 2 years of age) patients. The study included an 8-week baseline ph
generalized tonic-clonic seizures during the baseline phase were randomized to oral lamotrigine therapy (n=5
their existing antiepileptic drug (AED) regimen of up to 2 drugs. The adult target dose of lamotrigine ranged fr
concomitant antiepileptic therapy. Efficacy was based on the percent change from baseline in primary genera
primary generalized tonic-clonic seizures in the intent-to-treat population, which included both adult and pedia
lamotrigine and placebo, respectively (p=0.006) (Prod Info LAMICTAL chewable dispersible oral tablets, oral 

4)  Pediatric: 
a)  The efficacy of lamotrigine as adjunctive therapy for primary generalized tonic-clonic (PGTC) seizures was
trial involving a total of 117 adult and pediatric (aged 2 to 19 years; mean age, 11 years) patients with PGTC 
drugs (AED). The study included an 8-week baseline phase after which patients who had at least 3 primary g
phase were randomized. The pediatric subgroup was randomized to oral lamotrigine therapy (n=21) or placeb
study consisted of an escalation phase (12 weeks for patients 2 to 12 years and 7 weeks for patients greater 
with a pediatric target dose of lamotrigine ranging from 3 milligrams/kilogram/day (mg/kg/day) to 12 mg/kg/da
The most common concomitant antiepileptic drug was valproate which was used in 67% of the lamotrigine gr
reduction in PGTC seizures from baseline (primary efficacy measure) was 77% and 40% in patients receiving
median percent decrease in PGTC seizures during the escalation phase was 72% and 30% in the lamotrigine
decrease during the maintenance phase was 83% and 42%, respectively (p=0.058). The overall median PGT
group and 2.5 in the placebo group (p=0.007) (Trevathan et al, 2006; Prod Info LAMICTAL chewable dispers
2009). 

 
4.5.AF   Trigeminal neuralgia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective for essential and symptomatic trigeminal neuralgia (Zakrzewska et al, 1997; Lunardi et al, 1997
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3)  Adult: 
a)  Lamotrigine demonstrated antineuralgic properties in 13 patients with trigeminal neuralgia . In a double-bli
compared to placebo in patients receiving steady doses of carbamazepine or phenytoin. Each drug was given
therapies. Lamotrigine was superior to placebo (p less than 0.011) on a composite efficacy index score which
scores, and global evaluations. Interestingly, during the second phase of the trial, those receiving placebo aft
improvement observed during lamotrigine therapy. The authors speculated that lamotrigine may have produc
drug, or this could have occurred randomly since there were relatively small patient numbers. More studies a
(Zakrzewska et al, 1997). 
b)  In an open, prospective trial, lamotrigine showed impressive results in the treatment of 20 patients with trig
to 75 years old) with an "essential" form of trigeminal neuralgia while the second group consisted of 5 patients
associated with multiple sclerosis. In the first group, 11 patients had a complete remission with 1 patient attai
with 150 to 250 mg/day and 2 patients requiring 400 mg/day. Four patients continued to have pain at the 400
group had full relief of pain with lamotrigine 150 to 200 mg/day. Patients with relief continued to be pain-free a

 
4.5.AG   West syndrome 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Spasms resolved in three infants following treatment with low-dose lamotrigine (Cianchetti et al, 2002). 
3)  Pediatric: 

a)  Symptoms of West syndrome in three infants resolved following treatment with low-dose lamotrigine. Spas
following the initiation of lamotrigine therapy (1.25 milligrams (mg) one to three times daily) after unsuccessfu
ACTH). The infants remained seizure-free at maintenance doses of lamotrigine 1.25 mg/day to 2.5 mg twice d

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Carbamazepine 

Gabapentin 

Lithium 

Topiramate 

 
4.6.A   Carbamazepine 

 
4.6.A.1   Seizure 

a)  Carbamazepine and lamotrigine are equally effective as monotherapy in patients with newly diagnosed ep
randomly assigned to a fixed dosage titration of either carbamazepine or lamotrigine. After four weeks, all pat
lamotrigine or 600 mg/day of carbamazepine; for the next 24 weeks, doses were adjusted according to efficac
patients who were seizure-free for the last 6 months of the study were 39% and 38% for lamotrigine and carb
was better tolerated, and more patients were able to complete the study period than patients treated with carb
common with carbamazepine than lamotrigine (22% versus 12%, respectively) (Brodie et al, 1995). 
b)  As initial monotherapy in elderly patients newly diagnosed with epilepsy, lamotrigine demonstrated a supe
carbamazepine. Subjects (n=150) were randomized in a double-blinded 2:1 ratio to lamotrigine 25 milligrams/
medications were titrated slowly upward over 6 weeks to 50 mg twice daily and 200 mg twice daily, respective
duration. The median doses of lamotrigine and carbamazepine in study completers were 100 mg/day and 400
concentrations at week 24 were 2.3 mg/liter (L) and 6.9 mg/L, respectively. Somnolence (29% versus 12%) a
often in the carbamazepine versus lamotrigine groups, respectively. The corresponding withdrawal rates were
42% and 18% of discontinuations, respectively. The hazard ratio for withdrawal with carbamazepine compare
to 4). Efficacy measures were considered secondary endpoints in this trial. While no between-group differenc
significantly more lamotrigine recipients remained seizure-free over the last 16 weeks of the study (39% versu

 
4.6.B   Gabapentin 

 
4.6.B.1   Mood disorder 

a)  Preliminary results from a cross-over study (randomized, double- blinded) suggest that LAMOTRIGINE ma
the improvement of refractory mood disorders (n=31) (Frye et al, 2000). Study subjects included bipolar I (11)
23 were rapid-cycling); all had tried other mood stabilizing agents previously. Percentages of those who had r
for gabapentin, and 23% for placebo based on the Clinical Global Impression (CGI) scale modified for bipolar
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responders were defined as those who were much or very much improved on the CGI scale. Both agents we
developed a rash caused by lamotrigine; the rash progressed to toxic epidermal necrolysis, requiring treatme
trend showed that subjects tended to lose weight on lamotrigine relative to the weight gained on gabapentin. 
(mg) daily in week 1, titrated to 50 mg/day in week 2, 50 to 100 mg/day in week 3, 150 to 300 mg for weeks 4
was given at an initial daily dose of 900 mg, titrated to 1500 mg by the end of week 1, 2700 mg by the end of 
and 4800 mg by week 5 to 6. Mean daily doses as of week 6 were 274 mg for lamotrigine and 3987 mg for ga

4.6.B.2   Adverse Effects 
a)  In healthy volunteers, cognitive difficulties were associated with topiramate while gabapentin and lamotrig
Healthy young adults (n=17) were randomized to receive topiramate 5.7 milligrams/kilogram (mg/kg), lamotrig
titrated up over 4 weeks. Neurobehavioral performances were then compared at baseline, 2 weeks, and 4 we
group made significantly more errors during week 2 (p less than 0.02) and during week 4 (p less than 0.004) 
symbol digits modalities test, the topiramate group performed poorer than the lamotrigine and gabapentin at w
lamotrigine group at week 4 (p less than 0.04). On memory tests at week 2 the topiramate group was worse t
lamotrigine group was below that of the gabapentin group but above the topiramate group. At week 4 the gro
more symptoms of depressed mood at week 4 compared to the lamotrigine and gabapentin groups (p less th
the lamotrigine group at week 4 (p less than 0.02). Further long-term drug effects should be evaluated. 

 
4.6.C   Lithium 

 
4.6.C.1   Bipolar disorder 

a)  In a double-blinded study (GW606), lamotrigine and lithium were both statistically superior to placebo in th
mood episode in recently (within 60 days) MANIC or HYPOMANIC patients with bipolar I disorder. During an 
lamotrigine therapy while other psychotropic drugs were discontinued. Patients who tolerated the open-label 
lithium (n=46) or placebo (n=70) as the sole agent for maintenance therapy for 18 months. Lamotrigine doses
was titrated to serum levels of 0.8 to 1.1 mEq/L. The median time to intervention due to a mood episode was 
in the lithium arm (p=0.46) and 85 days in the placebo arm (p=0.02). The difference in the median time to inte
placebo as well as between lithium and placebo (p=0.003). Of the mood events, 20 lamotrigine patients, 8 lith
This difference was statistically significant between the lithium and placebo arms (p=0.006). Of the mood eve
placebo patients developed depression. This was statistically different between the lamotrigine and placebo a
of depression were not statistically different between lamotrigine and lithium (p=0.09 and 0.36, respectively). 
discontinue therapy early due to adverse events compared to placebo and lamotrigine (p=0.01 and 0.003, res
the number of patients enrolled was lower than projected and patients randomized into each study arm had re
could bias results (Bowden et al, 2003). 
b)  In a double-blinded study (GW605), both lamotrigine and lithium were statistically superior to placebo in th
mood episode in recently (within 60 days) DEPRESSED PATIENTS with bipolar I disorder. During an 8- to 16
therapy while other psychotropic drugs were discontinued. Patients who tolerated lamotrigine were then rand
or placebo (n=121) as the sole agent for maintenance therapy for up to 18 months. Lamotrigine doses ranged
evaluations were performed in patients who received 200 to 400 mg daily (n=169). Lithium was titrated to ser
intervention due to a mood episode was 200 days in the lamotrigine arm compared to 170 days in the lithium 
(p=0.029). The difference in the median time to intervention was significant between lamotrigine and placebo 
Interventions for emerging depression occurred nearly 3 times more often than interventions for manic sympt
symptoms of mania after 1 year compared to 86% of lithium patients and 72% of placebo patients. This differ
and placebo arms (p=0.026). Of the lamotrigine patients, 57% did not develop symptoms of depression after 
placebo patients. This was statistically different between the lamotrigine and placebo arms (p=0.047). Develo
not statistically different between lamotrigine and lithium (p=0.125 and 0.434, respectively). Results should be
each study arm had responded to lamotrigine in the open-label phase which could bias results (Calabrese et 

 
4.6.D   Topiramate 

1)  Adverse Effects 
a)  In healthy volunteers, cognitive difficulties were associated with topiramate while gabapentin and lamotrig
Healthy young adults (n=17) were randomized to receive topiramate 5.7 milligrams/kilogram (mg/kg), lamotrig
titrated up over 4 weeks. Neurobehavioral performances were then compared at baseline, 2 weeks, and 4 we
group made significantly more errors during week 2 (p less than 0.02) and during week 4 (p less than 0.004) 
symbol digits modalities test, the topiramate group performed poorer than the lamotrigine and gabapentin at w
lamotrigine group at week 4 (p less than 0.04). On memory tests at week 2 the topiramate group was worse t
lamotrigine group was below that of the gabapentin group but above the topiramate group. At week 4 the gro
more symptoms of depressed mood at week 4 compared to the lamotrigine and gabapentin groups (p less th
the lamotrigine group at week 4 (p less than 0.02). Further long-term drug effects should be evaluated. 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antianxiety 
Antidepressant 
Serotonin Reuptake Inhibitor 

2)  Dosing Information 
a)  Escitalopram Oxalate 

1)  Adult 
a)  Generalized anxiety disorder 

1)  initial, 10 mg/day ORALLY as a single dose in the morning or evening (Prod 
Info LEXAPRO(R) Oral solution, Oral tablets, 2009) 
2)  maintenance, 10 mg/day ORALLY, may increase to 20 mg/day ORALLY only 
after a minimum of one week (Prod Info LEXAPRO(R) Oral solution, Oral
2009) 

b)  Major depressive disorder 
1)  initial, 10 mg/day ORALLY as a single dose in the morning or evening (Prod 
Info LEXAPRO(R) Oral solution, Oral tablets, 2009) 
2)  maintenance, 10 mg/day ORALLY, may increase to 20 mg/day ORALLY only 
after a minimum of one week (Prod Info LEXAPRO(R) Oral solution, Oral
2009) 

2)  Pediatric 
a)  safety and effectiveness in children for the acute treatment of generalized anxiety 
disorder have not been established (Prod Info LEXAPRO(R) Oral solution, Oral 
tablets, 2009) 
b)  safety and effectiveness in children under the age of 12 years for the acute and
maintenance treatment of major depressive disorder have not been established (Prod 
Info LEXAPRO(R) Oral solution, Oral tablets, 2009) 

1)  Major depressive disorder 
a)  age 12 years and older: initial, 10 mg/day ORALLY as a single dose in
morning or evening (Prod Info LEXAPRO(R) Oral solution, Oral tablets, 
2009) 
b)  age 12 years and older: maintenance, 10 mg/day ORALLY, may increase 
to 20 mg/day ORALLY only after a minimum of 3 weeks (Prod Info
LEXAPRO(R) Oral solution, Oral tablets, 2009) 

3)  Contraindications 
a)  Escitalopram Oxalate 

1)  concomitant use of pimozide or monoamine oxidase inhibitors (MAOIs) (Prod Info 
Lexapro(R) oral tablets, solution, 2009) 
2)  hypersensitivity to citalopram, escitalopram, or any other component of the
(Prod Info Lexapro(R) oral tablets, solution, 2009) 

4)  Serious Adverse Effects 
a)  Escitalopram Oxalate 

1)  Depression, worsening 
2)  Diabetes mellitus 
3)  Grand mal seizure 
4)  Heart failure 
5)  Myocardial infarction 
6)  Neuroleptic malignant syndrome 
7)  Pancreatitis 
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8)  Prolonged QT interval 
9)  Rectal hemorrhage 
10)  Serotonin syndrome 
11)  Suicidal thoughts 
12)  Suicide 
13)  Syndrome of inappropriate antidiuretic hormone secretion 
14)  Torsades de pointes 

5)  Clinical Applications 
a)  Escitalopram Oxalate 

1)  FDA Approved Indications 
a)  Generalized anxiety disorder 
b)  Major depressive disorder 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the 
Tradename List (Product Index) 
B)  Synonyms 

Escitalopram 
Escitalopram Oxalate 

C)  Physicochemical Properties 
1)  Molecular Weight 

a)  414.40 (Prod Info Lexapro™, 2002a)  
2)  Solubility 

a)  Systemic: Escitalopram is freely soluble in methanol and dimethylsulfoxide 
(DMSO), sparingly soluble in water and in ethanol, slightly soluble in ethyl acetate, 
and insoluble in heptane.(Prod Info Lexapro™, 2002a)  

 
 1.2   Storage and Stability 

A)  Escitalopram Oxalate 
1)  Preparation 

a)  Oral route 
1)  Allow at least 14 days between the discontinuation of an MAOI and
escitalopram or the discontinuation of escitalopram and initiation of treatment with 
MAO inhibitors (Prod Info LEXAPRO(R) Oral solution, Oral tablets, 2009).
2)  Administer without regard to meals (Prod Info LEXAPRO(R) Oral solution, Oral 
tablets, 2009). 

B)  Oral route 
1)  Tablets should be stored at 77 degrees Fahrenheit (25 degrees Celsius); excursions 
permitted to 59 to 86 degrees Fahrenheit (15 to 30 degrees Celsius)(Prod Info Lexapro
(TM), 2002g). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 

Dosage in Other Disease States 

ESCITALOPRAM
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1.3.1   Normal Dosage 

 
1.3.1.A   Escitalopram Oxalate 

 
1.3.1.A.1   Oral route 

Generalized anxiety disorder 

Major depressive disorder 

 
1.3.1.A.1.a   Generalized anxiety disorder 

1)  The initial recommended dose in the acute treatment of generalized
anxiety disorder in adults is escitalopram 10 milligrams (mg) orally once daily 
(morning or evening). After one week, the dose may be increased to 20 mg 
orally once daily. The efficacy of escitalopram in the treatment of generalized 
anxiety disorder for longer than 8 weeks has not been established;
on long-term treatment should be reevaluated periodically to determine the 
long term usefulness of escitalopram (Prod Info LEXAPRO(R) Oral solution, 
Oral tablets, 2009). 

 
1.3.1.A.1.b   Major depressive disorder 

1)  The initial recommended dose in the acute and maintenance
major depressive disorder in adults is escitalopram 10 milligrams (mg) orally 
once daily (morning or evening). After one week the dose may be increased 
to 20 mg once daily; however, there were no statistically significant
improvements in efficacy at the higher dose, and higher rates of adverse 
effects were reported (Prod Info LEXAPRO(R) Oral solution, Oral tablets, 
2009; Wade et al, 2002; Gorman, 2001a). 

1.3.1.A.2   Switching To Or From a Monoamine Oxidase Inhibitor 
a)  Because of a potential interaction, at least 14 days should elapse between the 
discontinuation of a monoamine oxidase inhibitor (MAOI) and the initiation of 
escitalopram therapy or between the cessation of escitalopram and the
of MAOI therapy (Prod Info LEXAPRO(R) Oral solution, Oral tablets, 2009).

 
1.3.2   Dosage in Renal Failure 

A)  Escitalopram Oxalate 
1)  In patients with mild to moderate renal impairment, there is no dose adjustments 
recommended. Caution should be used in patients with severe renal impairment (Prod 
Info LEXAPRO(R) Oral solution, Oral tablets, 2009). 

 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Escitalopram Oxalate 
1)  Escitalopram is extensively metabolized in the liver. The recommended dose for 
patients with hepatic impairment is 10 milligrams (mg) orally once daily (Prod Info 
LEXAPRO(R) Oral solution, Oral tablets, 2009). 

 
1.3.4   Dosage in Geriatric Patients 

A)  Escitalopram Oxalate 
1)  In pharmacokinetic studies, escitalopram half-life was increased by approximately 
50% in elderly patients as compared with young patients. The recommended dose for 
elderly patients is 10 milligrams (mg) of escitalopram once daily (Prod Info
(R) Oral solution, Oral tablets, 2009). 

 
1.3.6   Dosage in Other Disease States 

A)  Escitalopram Oxalate 
1)  Discontinuation of Treatment 

a)  Patients should be monitored for withdrawal symptoms when discontinuing 
escitalopram treatment and a gradual tapering of the dose, rather than abrupt 
discontinuation, is recommended whenever possible. If intolerable symptoms 
occur after a dose reduction or upon cessation of treatment, the previously 
prescribed dose may be reinstated and then the dose may be reduced at a more 
gradual rate (Prod Info LEXAPRO(R) Oral solution, Oral tablets, 2009).

2)  Pregnancy 
a)  Neonates exposed to escitalopram and other selective serotonin reuptake 
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inhibitors (SSRI) or selective noradrenaline reuptake inhibitors (SNRI) late in the 
third trimester have developed complications requiring prolonged hospitalization, 
tube feeding, and respiratory support. The potential risks and benefits should be 
carefully considered when treating pregnant women with escitalopram during the
third trimester. Tapering escitalopram in the third trimester may be considered 
(Prod Info LEXAPRO(R) Oral solution, Oral tablets, 2009). 

 
 1.4   Pediatric Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Other Disease States 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Escitalopram Oxalate 

 
1.4.1.A.1   Oral route 

 
1.4.1.A.1.a   Major depressive disorder 

1)  The initial recommended dose in the acute and maintenance
major depressive disorder in adolescents age 12 years and older is 
escitalopram 10 milligrams (mg) orally once daily (morning or evening). After 
3 weeks the dose may be increased to 20 mg once daily; however, there 
were no statistically significant improvements in efficacy at the higher dose, 
and higher rates of adverse effects were reported (Prod Info LEXAPRO(R) 
Oral solution, Oral tablets, 2009). 

2)  The safety and effectiveness in children for the acute treatment of generalized 
anxiety disorder have not been established (Prod Info LEXAPRO(R) Oral solution, 
Oral tablets, 2009). 
3)  The safety and effectiveness in children under the age of 12 years for the
and maintenance treatment of major depressive disorder have not been established 
(Prod Info LEXAPRO(R) Oral solution, Oral tablets, 2009). 

 
1.4.2   Dosage in Renal Failure 

A)  Escitalopram Oxalate 
1)  In patients with mild to moderate renal impairment, there is no dose adjustments 
recommended. Caution should be used in patients with severe renal impairment (Prod 
Info LEXAPRO(R) Oral solution, Oral tablets, 2009). 

 
1.4.3   Dosage in Hepatic Insufficiency 

A)  Escitalopram Oxalate 
1)  Escitalopram is extensively metabolized in the liver. The recommended dose for 
patients with hepatic impairment is 10 milligrams (mg) orally once daily (Prod Info 
LEXAPRO(R) Oral solution, Oral tablets, 2009). 

 
1.4.5   Dosage in Other Disease States 

A)  Escitalopram Oxalate 
1)  Discontinuation of Treatment 

a)  Patients should be monitored for withdrawal symptoms when discontinuing 
escitalopram treatment and a gradual tapering of the dose, rather than abrupt 
discontinuation, is recommended whenever possible. If intolerable symptoms 
occur after a dose reduction or upon cessation of treatment, the previously 
prescribed dose may be reinstated and then the dose may be reduced at a more 
gradual rate (Prod Info LEXAPRO(R) Oral solution, Oral tablets, 2009).

 
 2.0   Pharmacokinetics 

Onset and Duration 
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Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  DEPRESSION, ORAL: 1 to 2 weeks (Montgomery et al, 2001; Wade et al, 2001a; 
Burke, 2001a). 

1)  Indicates time to a significant antidepressant effect compared to placebo with 
doses of 10 or 20 mg daily. 

b)  ANXIETY IN DEPRESSION, ORAL: 1 week (Lydiard, 2001b). 
 
 2.2   Drug Concentration Levels 

A)  Therapeutic Drug Concentration 
1)  Not established. 

B)  Time to Peak Concentration 
1)  ORAL, TABLET: 3 to 6 hours (single 20-mg dose) (Prod Info Lexapro(TM), 2002 
Drewes et al, 2001; Gutierrez et al, 2001). 

a)  In healthy subjects, a mean peak plasma level of 18.8 ng/mL was observed 3 
hours after single oral doses of escitalopram 20 mg in healthy subjects. Peak levels of 
its major metabolite, S(+)-desmethylcitalopram, occurred in 14 hours (mean, 3.4
ng/mL) (Drewes et al, 2001). After 40-mg oral doses of racemic citalopram in this 
study, nearly identical peak levels and times to peak levels of escitalopram (21 ng/mL 
in 3.2 hours) and S(+)-desmethylcitalopram (3.5 ng/mL in 14.2 hours) were
other pharmacokinetic parameters were also very similar (eg, AUC, half-
excretion). These data collectively suggest that 20 mg escitalopram is bioequivalent
40 mg citalopram with respect to escitalopram and S(+)-desmethylcitalopram.
b)  Duration: Following single oral doses of escitalopram 20 mg, plasma levels had 
fallen from a peak of about 19 ng/mL to approximately 1 ng/mL at 120 hours (Drewes 
et al, 2001). 

C)  Area Under the Curve 
1)  600 to 635 hr x ng/mL (20-mg single dose) (Drewes et al, 2001); (Gutierrez et al, 2001).

a)  AUC (infinity) values for both escitalopram and S(+)-desmethylcitalopram were 
similar after oral doses of escitalopram 20 mg and citalopram 40 mg in one study. For
S(+)-desmethylcitalopram specifically, the mean AUC was approximately 340 hr x 
ng/mL after 20 mg escitalopram (Drewes et al, 2001). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  ORAL, TABLET: 80% for citalopram; no data available for escitalopram
Lexapro(TM), 2002h) 

a)  Escitalopram 20 mg and citalopram 40 mg appear bioequivalent with regard to 
escitalopram and S(+)-desmethylcitalopram (peak plasma levels achieved, times
to peak levels, other pharmacokinetic parameters) (Drewes et al, 2001).

B)  Effects of Food 
1)  None (Prod Info Lexapro(TM), 2002h) 

 
2.3.2   Distribution 

A)  Distribution Sites 
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1)  Protein Binding 
a)  56% (Prod Info Lexapro(TM), 2002h). 

B)  Distribution Kinetics 
1)  Volume of Distribution 

a)  approximately 1330 L (single 20-mg oral dose) (Drewes et al, 2001).
1)  Similar to the value for escitalopram after 40 mg of oral citalopram 
(Drewes et al, 2001). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  LIVER, extensive (Prod Info Lexapro(TM), 2002h; Greenblatt et al, 2001; von 
Moltke et al, 2001; Greenblatt et al, 2000); (Gutierrez et al, 2001). 

a)  Escitalopram (S(+)-citalopram) is metabolized to S(+)-desmethylcitalopram, 
which is mediated by cytochrome P450 isozymes 2D6, 2C19, and 3A4. Further 
metabolism of S(+)-desmethylcitalopram to S(+)-didesmethylcitalopram occurs
via cytochrome P450-2D6 (von Moltke et al, 2001; Greenblatt et al, 2001; 
Greenblatt et al, 2000). 
b)  Studies with human liver microsomes (Greenblatt et al, 2001) have suggested 
that escitalopram and S(+)-desmethylcitalopram are only weak or negligible
inhibitors of cytochrome P450 isozymes 1A2, 2C19, 2C9, 2D6, 2E1, and 3A. S
(+)-Didesmethylcitalopram was also only a weak inhibitor of 1A2, 2D6, 2E1, and 
3A, although moderate inhibition of the 2C9 and 2C19 isozymes was observed 
with this metabolite; these latter effects do not appear clinically relevant due to 
the low plasma levels of S(+)-didesmethylcitalopram observed after oral
escitalopram. 
c)  There is no apparent in vivo interconversion from S-enantiomers to
enantiomers following oral doses of escitalopram (Drewes et al, 2001).

B)  Metabolites 
1)  S(+)-Desmethylcitalopram (active in vitro) (von Moltke et al, 2001). 

a)  Major metabolite; 7 times less potent than escitalopram. Despite in
evidence of serotonin reuptake inhibition, the contribution of this metabolite to the 
clinical activity of escitalopram is considered minimal (Prod Info Lexapro(TM),
2002h). 

2)  S(+)-Didesmethylcitalopram (active in vitro) (Greenblatt et al, 2001). 
a)  Twenty-seven times less potent than escitalopram. Despite evidence of in vitro 
serotonin reuptake inhibition, the contribution of this metabolite to the clinical 
activity of escitalopram is doubtful as it is present in very low concentrations in 
plasma (Prod Info Lexapro(TM), 2002h). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Clearance (rate) 

a)  2.7 L/hr (single 20-mg oral dose) (Drewes et al, 2001). 
1)  Similar to the value for escitalopram after oral citalopram 40 mg.
2)  For S(+)-desmethylcitalopram, a value of 6.9 L/hr was reported
mg oral escitalopram (Drewes et al, 2001); this was similar to the value for S
(+)-desmethylcitalopram after oral citalopram 40 mg. 

2)  Renal Excretion (%) 
a)  8% unchanged (single 20-mg oral dose) (Drewes et al, 2001). 

1)  Identical to the escitalopram value observed after oral doses of citalopram 
40 mg. 
2)  Approximately 10% of an oral dose of escitalopram 20 mg is excreted as 
S(+)-desmethylcitalopram (Drewes et al, 2001). This is similar to the value for
S(+)-desmethylcitalopram excretion after oral citalopram 40 mg.

B)  Total Body Clearance 
1)  600 mL/min (Prod Info Lexapro(TM), 2002h). 

a)  Similar to the value for escitalopram clearance after oral doses of citalopram 
40 mg (Drewes et al, 2001). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  22 to 32 hours (single 20-mg oral dose) (Prod Info Lexapro(TM),
(Gutierrez et al, 2001)(Drewes et al, 2001). 

1)  Escitalopram half-life is increased by approximately 50% in elderly 
patients as compared with young patients. (Prod Info Lexapro(TM), 2004).
2)  Similar to the value for escitalopram after oral citalopram 40 mg
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et al, 2001). 
B)  Metabolites 

1)  S(+)-Desmethylcitalopram, 59 hours (Drewes et al, 2001). 
a)  Represents value after 20 mg oral escitalopram. 
b)  This value is similar to that observed for the metabolite following oral
citalopram 40 mg (Drewes et al, 2001). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Escitalopram Oxalate 

a)  Oral (Tablet; Solution) 
Suicidality and Antidepressant Drugs 
Antidepressants increased the risk compared to placebo of suicidal thinking and 
behavior (suicidality) in children, adolescents, and young adults in short-
of major depressive disorder (MDD) and other psychiatric disorders. Anyone 
considering the use of escitalopram oxalate or any other antidepressant in a child, 
adolescent, or young adult must balance this risk with the clinical need. Short
studies did not show an increase in the risk of suicidality with antidepressants 
compared to placebo in adults beyond age 24; there was a reduction in risk with
antidepressants compared to placebo in adults aged 65 and older. Depression and 
certain other psychiatric disorders are themselves associated with increases in the risk 
of suicide. Patients of all ages who are started on antidepressant therapy
monitored appropriately and observed closely for clinical worsening, suicidality, or 
unusual changes in behavior. Families and caregivers should be advised of the
for close observation and communication with the prescriber. Escitalopram oxalate is 
not approved for use in pediatric patients (Prod Info Lexapro(R) oral tablets,
2009). 

 
 3.1   Contraindications 

A)  Escitalopram Oxalate 
1)  concomitant use of pimozide or monoamine oxidase inhibitors (MAOIs) (Prod Info 
Lexapro(R) oral tablets, solution, 2009) 
2)  hypersensitivity to citalopram, escitalopram, or any other component of the
(Prod Info Lexapro(R) oral tablets, solution, 2009) 

 
 3.2   Precautions 

A)  Escitalopram Oxalate 
1)  suicidal ideation and behavior or worsening depression; increased risk, particularly in 
children, adolescents, and young adults, during the first few months of therapy or following 
changes in dosage (Prod Info Lexapro(R) oral tablets, solution, 2009) 
2)  abnormal bleeding has been reported, including life-threatening hemorrhages (Prod 
Info Lexapro(R) oral tablets, solution, 2009) 
3)  abrupt withdrawal; serious discontinuation symptoms have been reported (Prod Info 
Lexapro(R) oral tablets, solution, 2009) 
4)  bipolar disorder; increased risk of precipitation of a mixed/manic episode (Prod Info
Lexapro(R) oral tablets, solution, 2009) 
5)  concomitant use of NSAIDs, aspirin, or other drugs that affect coagulation; abnormal 
bleeding, particularly the gastrointestinal tract, may occur (Prod Info Lexapro(R) oral
tablets, solution, 2009) 
6)  concomitant serotonergic drug use (serotonin precursors (tryptophan), SSRIs, 
serotonin-norepinephrine reuptake inhibitors); monitoring recommended during
escitalopram initiation and discontinuation (Prod Info Lexapro(R) oral tablets, solution, 
2009) 
7)  diseases or conditions that produce altered metabolism or hemodynamic responses 
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(Prod Info Lexapro(R) oral tablets, solution, 2009) 
8)  hepatic impairment; reduced drug clearance; lower or less frequent dose may be 
required (Prod Info Lexapro(R) oral tablets, solution, 2009) 
9)  mania history; risk of activation of mania/hypomania (Prod Info Lexapro(R)
solution, 2009) 
10)  seizure disorder, history (Prod Info Lexapro(R) oral tablets, solution, 2009)
11)  serotonin syndrome has been reported, including cases that are life-threatening or 
that resemble neuroleptic malignant syndrome; monitoring recommended (Prod Info
Lexapro(R) oral tablets, solution, 2009) 
12)  use of escitalopram within 14 days of MAOI discontinuation (Prod Info Lexapro(R) oral 
tablets, solution, 2009) 
13)  use of MAOIs within 14 days after escitalopram discontinuation (Prod Info Lexapro(R)
oral tablets, solution, 2009) 
14)  volume-depleted, elderly, or concurrent diuretic therapy; hyponatremia, syndrome of 
inappropriate antidiuretic hormone secretion (SIADH) has occurred; discontinue if
symptoms develop (Prod Info Lexapro(R) oral tablets, solution, 2009) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Immunologic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Renal Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

 
3.3.1.A   Escitalopram Oxalate 

Bradyarrhythmia 

Heart failure 

Hypertension 

INR raised 
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Myocardial infarction 

Palpitations 

Prolonged QT interval 

Sudden cardiac death 

Torsades de pointes 

 
3.3.1.A.1   Bradyarrhythmia 

a)  Incidence: 1% or less (Prod Info LEXAPRO(R), 2008) 
b)  No significant effects on blood pressure, heart rate, or the ECG were 
observed with therapeutic doses in studies monitoring these parameters (Prod
Info LEXAPRO(R), 2008; Burke, 2001; Burke, 2000). 
c)  A 60-year-old post-stroke female experienced severe bradycardia with loss of
consciousness and respiratory failure within 45 minutes of escitalopram 5 mg. 
Upon admission to the stroke unit 3 days prior, neurological examination showed 
a left brachiofacial hemiparesis and ECG was normal. Acute ischemic infarction of
the right temporo-insular cortex was confirmed by MRI, while doppler 
ultrasonography and cerebral angiography revealed 90% stenosis of the left 
internal carotid artery and complete occlusion of the right internal carotid artery. 
Because she had a history of depression (untreated at the time) that
after her stroke, she was treated with escitalopram. The episode of bradycardia 
(20-30 beats/min) was successfully treated and the patient survived. She 
retrospectively remembered experiencing dizziness and fainting following a
of citalopram 20 mg several years prior. The exact cause of the life-
bradycardia is unclear, but stroke involving the insular cortex has been reported 
to induce ECG abnormalities, increasing the risk for cardiac abnormalities
death (Beyenburg & Schonegger, 2007). 

 
3.3.1.A.2   Heart failure 

a)  Cardiac failure has been reported in postmarketing spontaneous and clinical 
trials (Prod Info LEXAPRO(R), 2008). 

 
3.3.1.A.3   Hypertension 

a)  Incidence: 1% (Prod Info LEXAPRO(R), 2008) 
b)  Hypertension has been reported in at least 1% of patients following 
escitalopram treatment (Prod Info LEXAPRO(R), 2008). 
c)  No significant effects on blood pressure, heart rate, or the ECG were observed 
with therapeutic doses in studies monitoring these parameters (Prod Info 
LEXAPRO(R), 2008; Burke, 2001; Burke, 2000). 

 
3.3.1.A.4   INR raised 

a)  Increased INR has been reported in postmarketing spontaneous and clinical 
trials (Prod Info LEXAPRO(R), 2008). 

 
3.3.1.A.5   Myocardial infarction 

a)  Myocardial infarction has been reported in postmarketing spontaneous and 
clinical trials (Prod Info LEXAPRO(R), 2008). 

 
3.3.1.A.6   Palpitations 

a)  Incidence: 1% (Prod Info LEXAPRO(R), 2008) 
b)  Palpitations have been reported in at least 1% of patients following 
escitalopram treatment (Prod Info LEXAPRO(R), 2008). 
c)  No significant effects on blood pressure, heart rate, or the ECG were observed 
with therapeutic doses in studies monitoring these parameters (Prod Info 
LEXAPRO(R), 2008; Burke, 2001; Burke, 2000). 

 
3.3.1.A.7   Prolonged QT interval 

a)  Electrocardiogram QT prolongation has been reported in postmarketing 
spontaneous and clinical trials (Prod Info LEXAPRO(R), 2008). 

 
3.3.1.A.8   Sudden cardiac death 
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a)  In a large cohort study including 481,744 persons and 1487 cases of
cardiac death occurring in a community setting, the use of selective serotonin 
reuptake inhibitors was not associated with an increased risk of sudden cardiac 
death (rate ratio, 0.95; 95% CI, 0.42 to 2.15). In contrast, users of tricyclic
antidepressants in doses of 100 mg or higher (amitriptyline or its equivalent) had 
a 41% increased rate of sudden cardiac death (rate ratio, 1.41; 95% CI, 1.02 to 
1.95) (Ray et al, 2004). 

 
3.3.1.A.9   Torsades de pointes 

a)  Torsades de pointes has been reported in postmarketing spontaneous and 
clinical trials (Prod Info LEXAPRO(R), 2008). 

 
3.3.2   Dermatologic Effects 

 
3.3.2.A   Escitalopram Oxalate 

Diaphoresis 

Erythroderma 

Rash 

 
3.3.2.A.1   Diaphoresis 

a)  Incidence: 4% to 5% (Prod Info Lexapro(R) oral tablets, solution, 2009)
b)  Increased sweating was observed in 4% to 5% of patients during escitalopram 
treatment compared with 1% to 2% in matched placebo groups (Prod Info 
Lexapro(R) oral tablets, solution, 2009; Montgomery et al, 2001a). 

 
3.3.2.A.2   Erythroderma 

a)  A 49-year-old female reported a case of photo-induced erythroderma during 
escitalopram therapy. The patient was initiated on escitalopram 10 mg daily for 
reactive depression. She was exposed to UV rays for 15 minutes in a commercial
tanning bed about 4 hours following her first dose. Thirty-six hours later she 
developed a skin rash which covered her face and body. Escitalopram was 
discontinued 5 days later. Examination revealed diffuse erythema, oedema, 
sparing only medallion, and string. Skin biopsy results revealed single
necrosis of keratinocytes with mild infiltrate of lymphocytes in the superficial 
dermis. Immunological evaluation was unremarkable. Photo-induced 
erythroderma was diagnosed and a regimen of betamethasone dipropionate 
0.05% was initiated. The rash resolved within 3 weeks but with continued 
pigmentation (Ram-Wolf et al, 2008). 

 
3.3.2.A.3   Rash 

a)  Incidence: at least 1% (Prod Info Lexapro(R) oral tablets, solution, 2009)
b)  Rash has been reported in at least 1% of patients treated with escitalopram 
(Prod Info Lexapro(R) oral tablets, solution, 2009; Montgomery et al, 2001a).

 
3.3.3   Endocrine/Metabolic Effects 

 
3.3.3.A   Escitalopram Oxalate 

Diabetes mellitus 

Hyponatremia 

Syndrome of inappropriate antidiuretic hormone secretion 

Weight increased 

 
3.3.3.A.1   Diabetes mellitus 

a)  Diabetes mellitus has been reported in postmarketing spontaneous and 
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clinical trials (Prod Info LEXAPRO(R), 2008). 
 
3.3.3.A.2   Hyponatremia 

a)  Individual case reports have described development of hyponatremia following 
initiation of escitalopram therapy (Grover et al, 2007; Nirmalani et al, 2006; 
Nahshoni et al, 2004). The incidence of hyponatremia associated with use of
SSRI therapy ranges between 0.5% to 25%. Risk factors for the development of 
hyponatremia include older age, female gender, low body weight, high dose of 
SSRI, and concomitant use of diuretics, antipsychotics, narcotics, and oral 
hypoglycemic agents. Routine monitoring of electrolyte levels especially in
elderly during the first 2 to 4 weeks of therapy may be warranted (Grover et al, 
2007). 
b)  A case report described development of hyponatremia following escitalopram 
therapy in a 67-year-old female. The patient, who had a history of hypertension, 
diabetes mellitus, and late-onset bipolar affective disorder, had presented with
acute-onset, severe depression without psychotic symptoms of 4 months 
duration. Escitalopram was initiated at 10 mg/day and after 3 weeks was 
escalated to 15 mg/day. The patient had normal electrolyte levels prior to initiation 
of escitalopram, and concomitant drug therapy included sodium valproate,
hydrochlorothiazide, gliclazide, aspirin, losartan, and metoprolol. Within one week 
of the escalated escitalopram dose, the patient became delirious, and was found 
to have serum sodium levels of 127 mEq/L and increased urine sodium
concentration 160 mmol/L. Following discontinuation of escitalopram and 
thiazides, and provision of supportive therapy, the patient level and content of 
consciousness gradually improved (Grover et al, 2007). 
c)  Hyponatremia occurred in a 65-year-old male patient subsequent to initiation 
of escitalopram. The patient, who had a history of generalized anxiety disorder 
and hypertension was initiated on escitalopram 10 mg/day after he presented with
anxiety symptoms. Concurrent medications included amlodipine and atenolol. 
Within 10 days of initiating escitalopram, the patient experienced one episode of 
generalized tonic-clonic seizures and was found to have a serum sodium level of 
126 mEq/L. Following discontinuation of escitalopram and provision
care, the patient gradually improved over the next 2 weeks (Grover et al, 2007).
d)  A 50-year-old black male experienced the syndrome of inappropriate 
antidiuretic hormone (SIADH) within 4 weeks of initiating escitalopram for 
depression. Upon admission to the hospital, he was on no other medications, his 
physical exam was normal, and all diagnostic tests for acute illness were
Serum sodium was within the normal range at 138 mmol/L. Escitalopram 10 mg 
at bedtime and olanzapine 10 mg at bedtime were begun on hospital day 2, and 
the doses increased over the next 3 weeks. The patient was taking 20 mg
escitalopram by day 13. Due to lack of efficacy, olanzapine was discontinued on 
day 23, and risperidone 2 mg/day was initiated. Over the next week, then 
patient's depression improved, but by day 28, he complained of weakness, 
dizziness, and appeared diaphoretic. The results of a complete medical
were unremarkable except for serum sodium of 121 mmol/L, serum chloride of 80 
mmol/L, and serum osmolality of 254 mOsm/kg (normal 275-300 mOsm/kg). 
Urine osmolality was 617 mOsm/kg (normal 50-1,200 mOsm/kg) and urine 
sodium was 115 mmol/L. Following a diagnosis of SIADH, the patient was placed
on fluid restriction. Escitalopram 20 mg/day and risperidone 2 mg/day were 
continued. By day 32 the patient's sodium rose to 130 mmol/L, but by day 36 it 
had again decreased to 124 mmol/L. The escitalopram was then discontinued, 
and the patient improved by day 39. Sodium returned to normal at 144
day 41. Depression was successfully treated with mirtazapine 30 mg/day and 
risperidone 2 mg/day and the patient was discharged on day 46 (Nirmalani et al,
2006). 
e)  The syndrome of inappropriate antidiuretic hormone (SIADH) and subsequent
hyponatremia was reported in a 62-year-old female patient 3 weeks after the 
initiation of escitalopram 10 mg/day for depression. She was admitted to the 
hospital following a syncopal fall resulting in head trauma. Upon admission, 
serum sodium level was 110 mmol/L, serum osmolality was 261 mmol/kg,
sodium was 53 mmol/L, and urine osmolality was 286 mmol/kg. The only etiology 
identified for possible causes of SIADH was the use of escitalopram, and the drug 
was discontinued. The patient was treated with intravenous normal saline, and 
her sodium levels slowly normalized. At discharge her serum sodium was 130 
mmol/L; one week later it was stabilized at 135 mmol/L and serum and urine 
osmolality returned to normal levels. The patient's depression was successfully 
treated with mirtazapine 30 mg/day without recurrence of hyponatremia 
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(Nahshoni et al, 2004). 
 
3.3.3.A.3   Syndrome of inappropriate antidiuretic hormone secretion

a)  A 50-year-old black male experienced the syndrome of inappropriate 
antidiuretic hormone (SIADH) within 4 weeks of initiating escitalopram for 
depression. Upon admission to the hospital, he was on no other medications, his 
physical exam was normal, and all diagnostic tests for acute illness were
Serum sodium was within the normal range at 138 mmol/L. Escitalopram 10 mg 
at bedtime and olanzapine 10 mg at bedtime were begun on hospital day 2, and 
the doses increased over the next 3 weeks. The patient was taking 20 mg
escitalopram by day 13. Due to lack of efficacy, olanzapine was discontinued on 
day 23, and risperidone 2 mg/day was initiated. Over the next week, then 
patient's depression improved, but by day 28, he complained of weakness, 
dizziness, and appeared diaphoretic. The results of a complete medical
were unremarkable except for serum sodium of 121 mmol/L, serum chloride of 80 
mmol/L, and serum osmolality of 254 mOsm/kg (normal 275-300 mOsm/kg). 
Urine osmolality was 617 mOsm/kg (normal 50-1,200 mOsm/kg) and urine 
sodium was 115 mmol/L. Following a diagnosis of SIADH, the patient was placed
on fluid restriction. Escitalopram 20 mg/day and risperidone 2 mg/day were 
continued. By day 32 the patient's sodium rose to 130 mmol/L, but by day 36 it 
had again decreased to 124 mmol/L. The escitalopram was then discontinued, 
and the patient improved by day 39. Sodium returned to normal at 144
day 41. Depression was successfully treated with mirtazapine 30 mg/day and 
risperidone 2 mg/day and the patient was discharged on day 46 (Nirmalani et al,
2006). 
b)  The syndrome of inappropriate antidiuretic hormone (SIADH) and subsequent
hyponatremia was reported in a 62-year-old female patient 3 weeks after the 
initiation of escitalopram 10 mg/day for depression. She was admitted to the 
hospital following a syncopal fall resulting in head trauma. Upon admission, 
serum sodium level was 110 mmol/L, serum osmolality was 261 mmol/kg,
sodium was 53 mmol/L, and urine osmolality was 286 mmol/kg. The only etiology 
identified for possible causes of SIADH was the use of escitalopram, and the drug 
was discontinued. The patient was treated with intravenous normal saline, and 
her sodium levels slowly normalized. At discharge her serum sodium was 130 
mmol/L; one week later it was stabilized at 135 mmol/L and serum and urine 
osmolality returned to normal levels. The patient's depression was successfully 
treated with mirtazapine 30 mg/day without recurrence of hyponatremia 
(Nahshoni et al, 2004). 

 
3.3.3.A.4   Weight increased 

a)  Incidence: 1% (Prod Info LEXAPRO(R), 2008) 
b)  Increased weight has been reported in at least 1% of patients receiving 
escitalopram therapy (Prod Info LEXAPRO(R), 2008). 

 
3.3.4   Gastrointestinal Effects 

 
3.3.4.A   Escitalopram Oxalate 

Abdominal pain 

Constipation 

Diarrhea 

Gastroenteritis 

Gastrointestinal hemorrhage 

Heartburn 

Indigestion 

Nausea 
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Pancreatitis 

Rectal hemorrhage 

Vomiting 

Xerostomia 

 
3.3.4.A.1   Abdominal pain 

a)  Incidence: 1% to 2% (Prod Info LEXAPRO(R), 2008) 
b)  Abdominal pain has been reported in 1% to 2% of patients receiving 
escitalopram therapy (Prod Info LEXAPRO(R), 2008; Wade et al, 2001; Burke,
2000; Montgomery et al, 2001a; Gorman, 2001; Burke, 2001) (Lepola et al, 
2001). 

 
3.3.4.A.2   Constipation 

a)  Incidence: 3% to 6% (Prod Info LEXAPRO(R), 2008) 
b)  Constipation has been reported in 3% to 6% of patients receiving escitalopram 
(10 to 20 mg) therapy, at a greater incidence than placebo (Prod Info
(R), 2008; Wade et al, 2001; Burke, 2000; Montgomery et al, 2001a; Gorman, 
2001; Burke, 2001) (Lepola et al, 2001). 

 
3.3.4.A.3   Diarrhea 

a)  Incidence: 6% to 14% (Prod Info LEXAPRO(R), 2008) 
b)  Diarrhea has been reported in 6% to 14% of patients receiving escitalopram 
(10 to 20 mg) therapy, at a greater incidence than placebo (Prod Info
(R), 2008; Wade et al, 2001; Burke, 2000; Montgomery et al, 2001a; Gorman, 
2001; Burke, 2001) (Lepola et al, 2001). 

 
3.3.4.A.4   Gastroenteritis 

a)  Incidence: 1% (Prod Info LEXAPRO(R), 2008) 
b)  Gastroenteritis has been reported in at least 1% patients receiving 
escitalopram therapy (Prod Info LEXAPRO(R), 2008; Wade et al, 2001; Burke,
2000; Montgomery et al, 2001a; Gorman, 2001; Burke, 2001) (Lepola et al, 
2001). 

 
3.3.4.A.5   Gastrointestinal hemorrhage 

See Drug Consult reference: CONCOMITANT USE OF SSRIs AND NSAIDs 
INCREASED RISK OF GASTROINTESTINAL BLEEDING 

 
3.3.4.A.6   Heartburn 

a)  Incidence: 1% (Prod Info LEXAPRO(R), 2008) 
b)  Heartburn has been reported in at least 1% patients receiving escitalopram 
therapy (Prod Info LEXAPRO(R), 2008; Wade et al, 2001; Burke, 2000;
Montgomery et al, 2001a; Gorman, 2001; Burke, 2001) (Lepola et al, 2001).

 
3.3.4.A.7   Indigestion 

a)  Incidence: 2% to 6% (Prod Info LEXAPRO(R), 2008) 
b)  Indigestion has been reported in 2% to 6% of patients receiving escitalopram 
(10 to 20 mg) therapy, at a greater incidence than placebo (Prod Info
(R), 2008; Wade et al, 2001; Burke, 2000; Montgomery et al, 2001a; Gorman, 
2001; Burke, 2001) (Lepola et al, 2001). 

 
3.3.4.A.8   Nausea 

a)  Incidence: 15% to 18% (Prod Info LEXAPRO(R), 2008) 
b)  Nausea has been reported in 15% to 18% of patients receiving escitalopram 
(10 to 20 mg) therapy, at a greater incidence than placebo (Prod Info
(R), 2008; Wade et al, 2001; Burke, 2000; Montgomery et al, 2001a; Gorman, 
2001; Burke, 2001) (Lepola et al, 2001). 

 
3.3.4.A.9   Pancreatitis 

a)  Pancreatitis has been reported in postmarketing spontaneous and clinical 
trials (Prod Info LEXAPRO(R), 2008). 
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3.3.4.A.10   Rectal hemorrhage 
a)  Rectal hemorrhage has been reported in postmarketing spontaneous and
clinical trials (Prod Info LEXAPRO(R), 2008). 

 
3.3.4.A.11   Vomiting 

a)  Incidence: 3% (Prod Info LEXAPRO(R), 2008) 
b)  Vomiting has been reported in 3% of patients receiving escitalopram (10 to 20 
mg) therapy, at a greater incidence than placebo (Prod Info LEXAPRO(R), 2008; 
Wade et al, 2001; Burke, 2000; Montgomery et al, 2001a; Gorman, 2001; Burke, 
2001) (Lepola et al, 2001). 

 
3.3.4.A.12   Xerostomia 

a)  Incidence: 6% to 9% (Prod Info LEXAPRO(R), 2008) 
b)  Dry mouth has been reported in 6% to 9% of patients receiving escitalopram 
(10 to 20 mg) therapy, at a greater incidence than placebo (Prod Info
(R), 2008; Wade et al, 2001; Burke, 2000; Montgomery et al, 2001a; Gorman, 
2001; Burke, 2001) (Lepola et al, 2001). 

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Escitalopram Oxalate 

Anemia 

Contusion 

Epistaxis 

Hematoma 

 
3.3.5.A.1   Anemia 

a)  Incidence: 1% or less (Prod Info LEXAPRO(R), 2008) 
b)  Anemia has been reported in less than 1% of patients receiving escitalopram 
therapy (Prod Info LEXAPRO(R), 2008). 

 
3.3.5.A.2   Contusion 

a)  Incidence: 1% or less (Prod Info LEXAPRO(R), 2008) 
b)  Bruising has been reported in less than 1% of patients receiving escitalopram 
therapy (Prod Info LEXAPRO(R), 2008). 

 
3.3.5.A.3   Epistaxis 

a)  Incidence: 1% or less (Prod Info LEXAPRO(R), 2008) 
b)  Nosebleed has been reported in 1% or less of patients receiving escitalopram 
therapy, and has been associated with SSRI and serotonin norepinephrine
reuptake inhibitor (SNRI) therapy in general (Prod Info LEXAPRO(R), 2008).

 
3.3.5.A.4   Hematoma 

a)  Incidence: 1% or less(Prod Info LEXAPRO(R), 2008) 
b)  Hematoma has been reported in 1% or less of patients receiving escitalopram 
therapy (Prod Info LEXAPRO(R), 2008). 

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Escitalopram Oxalate 

Fulminant hepatitis 

Hepatic necrosis 

Liver failure 
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3.3.6.A.1   Fulminant hepatitis 
a)  Fulminant hepatitis has been reported in postmarketing spontaneous and 
clinical trials (Prod Info LEXAPRO(R), 2008). 

 
3.3.6.A.2   Hepatic necrosis 

a)  Hepatic necrosis has been reported in postmarketing spontaneous and clinical 
trials (Prod Info LEXAPRO(R), 2008). 

 
3.3.6.A.3   Liver failure 

a)  Hepatic failure has been reported in postmarketing spontaneous and clinical 
trials (Prod Info LEXAPRO(R), 2008). 

 
3.3.7   Immunologic Effects 

 
3.3.7.A   Escitalopram Oxalate 

 
3.3.7.A.1   Anaphylaxis 

a)  Oculogyric crisis with mixed anaphylactic features developed in a 44
female after ingestion of 20 milligrams (mg) of escitalopram in addition to her 10
mg daily dose. The patient experienced a dystonic upward deviation of
eye along with diaphoresis, dyspnea, palpitations, and swelling of the lips and 
tongue. She self-administered a 0.3-mg dose of intramuscular epinephrine via an 
autoinjector and symptoms temporarily resolved, but recurred after 35
Resolution of all symptoms was achieved with administration of lorazepam and 
hydroxyzine. The patient had previously reported an episode of anaphylaxis while 
being treated with sertraline 50 mg daily. It is unclear if the dystonic reaction and 
symptoms of anaphylaxis are related (Patel & Simon, 2006). 

 
3.3.8   Musculoskeletal Effects 

 
3.3.8.A   Escitalopram Oxalate 

Arthralgia 

Fracture of bone 

Fracture of bone, Nonvertebral 

Myalgia 

Rhabdomyolysis 

 
3.3.8.A.1   Arthralgia 

a)  Incidence: 1% (Prod Info LEXAPRO(R), 2008) 
b)  Arthralgia has been reported in at least 1% of patients following escitalopram
treatment (Prod Info LEXAPRO(R), 2008). 

 
3.3.8.A.2   Fracture of bone 

a)  In a population-based, randomly selected, prospective cohort study
for potential covariates, an increased risk of fragility fracture was reported at the 
5-year follow-up in patients 50 years of age and older who used daily SSRIs
(n=137; mean age of 65.1 years), including citalopram (escitalopram not included 
in this study), compared with those who did not use an SSRI (n=4871; mean age 
of 65.7 years). Daily SSRI use was associated with a significant 2.1
increased risk of fragility fracture (95% confidence interval (CI), 1.3 to 3.4). Daily 
dose of SSRI use was associated with a 1.5-fold increased risk of fragility fracture 
(95% CI, 1.1 to 2.1). Daily SSRI users who were recurrent (ie, treated with
at baseline and at 5-year follow-up) had a significant 2.1-fold increased risk of 
fragility fracture (95% CI, 1.1 to 4). Fractures were reported at the following sites: 
forearm (40%), ankle and foot (21%), hip (13%), rib (13%), femur (9%),
(4%). None were reported at the skull, toes, or fingers (Richards et al, 2007). An 
increased risk of fragility fracture has been reported in a prospective cohort study 
of SSRIs, including citalopram (Richards et al, 2007). Escitalopram was not 
included in this study 
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3.3.8.A.3   Fracture of bone, Nonvertebral 

a)  In a prospective, population-based, cohort study (n=7983) with a
up of 8.4 years, there was an increased risk of nonvertebral fracture in adult 
participants older than 55 years of age (mean age of 77.5 years) who were 
currently using an SSRI (citalopram, escitalopram, fluoxetine, fluvoxamine,
paroxetine, or sertraline) compared to those who were not exposed to 
antidepressants. Current SSRI use was associated with an increased risk of 
nonvertebral fracture (adjusted hazard ratio (HR), 2.35; 95% confidence interval 
(CI), 1.32 to 4.18) compared with no antidepressant use. Current SSRI use
also associated with an increased risk of nonvertebral fracture (adjusted HR, 
2.07; 95% CI, 1.23 to 3.5) compared with past antidepressant use (n=1217). In 
addition, duration of SSRI use showed a 9% increase in fracture risk per extra
month on an SSRI (95% CI, 3% to 16%; p for trend=0.004). Fractures of the hip 
(most frequent), wrist, humerus, and pelvis were reported (Ziere et al, 2008).

 
3.3.8.A.4   Myalgia 

a)  Incidence: 1% (Prod Info LEXAPRO(R), 2008) 
b)  Myalgia has been reported in at least 1% of patients following escitalopram 
treatment (Prod Info LEXAPRO(R), 2008). 

 
3.3.8.A.5   Rhabdomyolysis 

a)  Rhabdomyolysis has been reported in postmarketing spontaneous and clinical 
trials (Prod Info LEXAPRO(R), 2008). 

 
3.3.9   Neurologic Effects 

 
3.3.9.A   Escitalopram Oxalate 

Agitation 

Dizziness 

Feeling nervous 

Grand mal seizure 

Headache 

Insomnia 

Lightheadedness 

Neuroleptic malignant syndrome 

Restless legs syndrome 

Serotonin syndrome 

Somnolence 

Tremor 

 
3.3.9.A.1   Agitation 

a)  Incidence: 1% or less (Lydiard, 2001a) 
b)  Agitation has occurred in less than 1% of patients treated with escitalopram or 
placebo (Lydiard, 2001a). 

 
3.3.9.A.2   Dizziness 

a)  Incidence: 4% to 7%(Prod Info LEXAPRO(R), 2008) 
b)  Dizziness has been reported in 4% to 7% of patients receiving escitalopram 
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(10 to 20 mg) therapy, at a greater incidence than placebo (Prod Info
(R), 2008; Wade et al, 2001; Montgomery et al, 2001b; Montgomery et al, 2001a; 
Burke, 2001; Gorman, 2001). 

 
3.3.9.A.3   Feeling nervous 

a)  Incidence: 1% or less (Lydiard, 2001a) 
b)  Nervousness has occurred in less than 1% of patients treated with 
escitalopram or placebo (Lydiard, 2001a). 

 
3.3.9.A.4   Grand mal seizure 

a)  Grand mal seizures have been reported in postmarketing spontaneous
clinical trials (Prod Info LEXAPRO(R), 2008). 

 
3.3.9.A.5   Headache 

a)  Incidence: 24% (Prod Info LEXAPRO(R), 2008) 
b)  Headache has been reported in 24% of patients receiving escitalopram (10 to 
20 mg) therapy, at a greater incidence than placebo (Prod Info LEXAPRO(R), 
2008; Wade et al, 2001; Montgomery et al, 2001b; Montgomery et al, 2001a; 
Burke, 2001; Gorman, 2001). 

 
3.3.9.A.6   Insomnia 

a)  Incidence: 7% to 14% (Prod Info LEXAPRO(R), 2008) 
b)  Insomnia has been reported in 7% to 14% of patients receiving escitalopram 
(10 to 20 mg) therapy, at a greater incidence than placebo (Prod Info
(R), 2008; Wade et al, 2001; Montgomery et al, 2001b; Montgomery et al, 2001a; 
Burke, 2001; Gorman, 2001). 

 
3.3.9.A.7   Lightheadedness 

a)  Incidence: 1% (Prod Info LEXAPRO(R), 2008) 
b)  Lightheadedness has been reported in at least 1% of patients receiving 
escitalopram therapy (Prod Info LEXAPRO(R), 2008). 

 
3.3.9.A.8   Neuroleptic malignant syndrome 

a)  Neuroleptic malignant syndrome has been reported in postmarketing 
spontaneous and clinical trials (Prod Info LEXAPRO(R), 2008). 

 
3.3.9.A.9   Restless legs syndrome 

a)  In a prospective, naturalistic study of patients (median age, 46 years; range, 
18 to 87 years) treated with antidepressants, 24 of 271 (9%) subjects 
experienced new-onset restless leg syndrome (RLS) or worsening of preexisting 
RLS as a side effect related to treatment. Antidepressants included fluoxetine, 
paroxetine, citalopram, sertraline, escitalopram, venlafaxine, duloxetine, 
reboxetine, and mirtazapine. Mirtazapine led to a marked decline of RLS in 28% 
of subjects compared with reboxetine which had none. The other antidepressants 
showed RLS symptoms (newly occurred or deteriorated) at the rate of 5% to 
10%. Subjects stated symptoms occurred early in treatment (median of 2.5 days,
range 1 to 23 days) (Rottach et al, 2008). 

 
3.3.9.A.10   Serotonin syndrome 

a)  Serotonin syndrome has been reported in postmarketing spontaneous and 
clinical trials (Prod Info LEXAPRO(R), 2008). 

 
3.3.9.A.11   Somnolence 

a)  Incidence: 4% to 13% (Prod Info LEXAPRO(R), 2008) 
b)  Somnolence has been reported in 4% to 13% of patients receiving 
escitalopram (10 to 20 mg) therapy, at a greater incidence than placebo (Prod
Info LEXAPRO(R), 2008; Wade et al, 2001; Montgomery et al, 2001b; 
Montgomery et al, 2001a; Burke, 2001; Gorman, 2001). 

 
3.3.9.A.12   Tremor 

a)  Incidence: 1% or less (Lydiard, 2001a) 
b)  Tremors have occurred in less than 1% of patients treated with escitalopram 
or placebo (Lydiard, 2001a). 

 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Escitalopram Oxalate 
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Angle-closure glaucoma 

Oculogyric crisis 

 
3.3.10.A.1   Angle-closure glaucoma 

a)  A case of acute bilateral angle closure glaucoma with choroidal effusions 
occurred in a 41-year-old woman following escitalopram use. The woman, who 
had a history of depression and seasonal allergies, was placed on escitalopram 
20 mg/day. Four weeks later, she presented with blurry vision in both
had lasted several hours. Ophthalmic examinations revealed elevated intraocular 
pressures of 47 and 45 millimeters of mercury in both eyes and a best
visual acuity of 20/40 in both eyes, with a myopic shift of approximately 4 diopters 
from her current spectacle prescription. In addition, bilaterally shallow anterior
chambers and closed angles for 360 degrees in both eyes were noted. Initial 
treatments, which consisted of topical timolol, dorzolamide, brimonidine, oral 
acetazolamide, and glycerin, followed by a laser peripheral iridotomy on the right 
eye, were not successful. The patient's corneas became edematous,
acuity declining from 20/40 to 20/400 in both eyes, over the next 3 hours. 
Additional testing confirmed the presence of choroidal effusions with ciliary body 
detachments and diffuse choroidal thickening in each eye. Subsequently,
treatment was initiated oral prednisone (1 mg/kg), topical prednisolone acetate, 
and cycloplegic drops, and escitalopram was discontinued. Over the next 4 days, 
the patient's clinical symptoms resolved as evidenced by 20/20 vision in both 
eyes, normal intraocular pressures, and deepening of anterior chambers. It was 
postulated that escitalopram induced bilateral uveal effusions which caused the 
angle closure in the patient (Zelefsky et al, 2006). 

 
3.3.10.A.2   Oculogyric crisis 

a)  Oculogyric crisis with mixed anaphylactic features developed in a 44
female after ingestion of 20 milligrams (mg) of escitalopram in addition to her 10
mg daily dose. The patient experienced a dystonic upward deviation of
eye along with diaphoresis, dyspnea, palpitations, and swelling of the lips and 
tongue. She self-administered a 0.3-mg dose of intramuscular epinephrine via an 
autoinjector and symptoms temporarily resolved, but recurred after 35
Resolution of all symptoms was achieved with administration of lorazepam and 
hydroxyzine. The patient had previously reported an episode of anaphylaxis while 
being treated with sertraline 50 mg daily. It is unclear if the dystonic reaction and 
symptoms of anaphylaxis are related (Patel & Simon, 2006). 

 
3.3.12   Psychiatric Effects 

 
3.3.12.A   Escitalopram Oxalate 

Depression, exacerbation 

Depression, worsening 

Psychotic disorder, acute 

Suicidal thoughts 

Suicide 

 
3.3.12.A.1   Depression, exacerbation 

a)  Adult and pediatric patients who experience symptoms of anxiety,
panic attacks, insomnia, irritability, hostility (aggressiveness), impulsivity, 
akathisia (psychomotor restlessness), hypomania, or mania may be at risk of 
worsening of their depression. This same concern applies to treating
other psychiatric and nonpsychiatric disorders. If these symptoms are observed, 
therapy should be reevaluated and it may be necessary to discontinue 
medications when symptoms are severe, sudden in onset, or were not part of the
patient's initial symptoms (Prod Info LEXAPRO(R) Oral solution, Oral tablets, 
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2009; Anon, 2004; Prod Info LEXAPRO(R), 2008). 
 
3.3.12.A.2   Depression, worsening 

a)  Incidence: rare 
b)  Clinical worsening of depression has been reported in patients receiving 
escitalopram therapy, particularly during the initial few months of treatment and 
during dose adjustments. It may persist until significant remission occurs. All
patients treated with antidepressants for any indication should be monitored for 
signs of clinical worsening (Prod Info LEXAPRO(R) Oral solution, Oral tablets, 
2009). 

 
3.3.12.A.3   Psychotic disorder, acute 

a)  Acute psychosis has been reported during postmarketing use of escitalopram 
(Prod Info LEXAPRO(R) Oral solution, Oral tablets, 2009). 

 
3.3.12.A.4   Suicidal thoughts 

a)  Incidence: rare 
b)  Adult and pediatric patients being treated with antidepressants for
depressive disorder who experience symptoms of anxiety, agitation, panic 
attacks, insomnia, irritability, hostility (aggressiveness), impulsivity, akathisia 
(psychomotor restlessness), hypomania, or mania may be at risk of suicidal
ideation and behavior (suicidality). This same concern applies to treating patients 
with other psychiatric and nonpsychiatric disorders. If these symptoms are 
observed, therapy should be reevaluated and it may be necessary to discontinue 
medications when symptoms are severe, sudden in onset, or were not part of
patient's initial symptoms. Patients and their caregivers should be provided with 
the Medication Guide that is available for this drug. Closely monitor patients 
especially during the initial few months of therapy or at times of dose changes
(Prod Info LEXAPRO(R) Oral solution, Oral tablets, 2009; Anon, 2004; Anon, 
2004). 
c)  A causal role for antidepressants in inducing suicidality has been
in pediatric patients. Anyone considering the use of antidepressants in a child or 
adolescent must balance this risk with the clinical need. In pooled analyses of 24
short-term, placebo-controlled trials of nine antidepressants (citalopram, 
fluoxetine, fluvoxamine, paroxetine, sertraline, bupropion, mirtazapine, 
nefazodone, and venlafaxine extended-release) including over 4400 pediatric 
patients with major depressive disorder (MDD), obsessive compulsive disorder
(OCD), or other psychiatric disorders, a greater risk of suicidal behavior or 
ideation during the first few months of therapy was demonstrated in patients 
receiving antidepressants as compared with placebo (4% vs 2%). The risk of 
suicidality was most consistently observed in the trials that included
MDD, but there were signs of risk emerging from trials in other psychiatric 
indications, such as obsessive compulsive disorder and social anxiety disorder 
(Anon, 2004). 

1)  In a pooled analyses of placebo-controlled trials in adults with
other psychiatric disorders including 295 short-term trials (median duration of 
2 months) of 11 antidepressant drugs in greater than 77,000 patients, the risk 
of suicidality varied among the drugs studied. However, for almost all drugs
studied, there was a tendency toward increasing suicidality in younger 
patients. The risk difference (drug versus placebo in the number of cases of 
suicidality per 1000 patients treated) was 14 additional cases in patients less 
than 18 years of age, 5 additional cases in patients 18 to 24 years, 1 fewer 
case in patients 25 to 64 years, and 6 fewer cases in patients 65
older. No suicides occurred in the pediatric trials. Suicides did occur in the 
adult trials; however, the number of suicides was insufficient to determine 
causality. The risk of suicidality during longer-term use (ie, beyond several 
months) in pediatric patients is not known. However, evidence exists
placebo-controlled, maintenance trials in adults with depression to 
substantiate a delay in the recurrence of depression with antidepressant use 
(Prod Info LEXAPRO(R) Oral solution, Oral tablets, 2009; Anon,

 
3.3.12.A.5   Suicide 

a)  Incidence: rare 
b)  Suicide has been reported in adult patients receiving escitalopram
clinical trials; however, the number of suicides was insufficient to determine 
causality (Prod Info LEXAPRO(R) Oral solution, Oral tablets, 2009).
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3.3.13   Renal Effects 
 
3.3.13.A   Escitalopram Oxalate 

 
3.3.13.A.1   Urogenital finding 

a)  EJACULATION DISTURBANCES (primary ejaculatory delay) have been 
reported in 9% to 14% of patients during escitalopram treatment in unpublished 
studies compared with 2% to less than 1% in matched placebo groups. 
DECREASED LIBIDO (7%) and ANORGASMIA (6%) have also been reported 
following treatment with escitalopram (Prod Info Lexapro(TM), 2004)(Burke, 2001; 
Gorman, 2001; Wade et al, 2001; Montgomery et al, 2001a). 

 
3.3.15   Respiratory Effects 

 
3.3.15.A   Escitalopram Oxalate 

 
3.3.15.A.1   Respiratory finding 

a)  BRONCHITIS, SINUS CONGESTION, COUGH, NASAL CONGESTION, and 
SINUS HEADACHE have occurred in at least 1% of patients treated with 
escitalopram (Prod Info Lexapro(TM), 2004). 

 
3.3.16   Other 

 
3.3.16.A   Escitalopram Oxalate 

Drug withdrawal 

Fatigue 

Serotonin syndrome 

 
3.3.16.A.1   Drug withdrawal 

See Drug Consult reference: WITHDRAWAL SYNDROME OF SELECTIVE 
SEROTONIN REUPTAKE INHIBITORS 

 
3.3.16.A.2   Fatigue 

a)  Incidence: 2% to 8% (Prod Info LEXAPRO(R), 2008) 
b)  Fatigue has been reported in 2% to 8% of patients receiving escitalopram (10 
to 20 mg) therapy, at a greater incidence than placebo (Prod Info LEXAPRO(R), 
2008; Wade et al, 2001; Montgomery et al, 2001b; Montgomery et al, 2001a; 
Burke, 2001; Gorman, 2001). 

 
3.3.16.A.3   Serotonin syndrome 

a)  Serotonin syndrome, including life-threatening cases, or neuroleptic malignant 
syndrome (NMS)-like reactions have been reported with the use of escitalopram 
alone. Signs and symptoms of serotonin syndrome include mental status changes
(eg, agitation, hallucination, coma), autonomic instability (eg, tachycardia, labile 
blood pressure, hyperthermia), neuromuscular aberrations (eg, hyperreflexia, 
incoordination) and/or gastrointestinal symptoms (eg, nausea, vomiting,
Severe serotonin syndrome can resemble NMS with symptoms including 
hyperthermia, muscle rigidity, autonomic instability with possible rapid fluctuation 
of vital signs, and mental status changes. Serotonin syndrome occurs most
commonly with the concomitant use of serotonergic drugs, including triptans, with 
drugs that impair metabolism of serotonin, including MAOIs, or with antipsychotics 
or other dopamine antagonists (Prod Info Lexapro(R) oral tablets, solution, 2009).

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info 
LEXAPRO(R) oral tablets, solution, 2007) (All Trimesters) 

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or 
embryocidal or other) and there are no controlled studies in women or studies in 
women and animals are not available. Drugs should be given only if the potential
benefit justifies the potential risk to the fetus. 
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2)  Australian Drug Evaluation Committee's (ADEC) Category: C (Australian Government 
Department of Health and Ageing Therapeutic Goods Administration, 2006) 

a)  Drugs which, owing to their pharmacological effects, have caused or may be 
suspected of causing harmful effects on the human fetus or neonate without causing 
malformations. These effects may be reversible. Accompanying texts should be 
consulted for further details. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Yes 
4)  Clinical Management 

a)  There are no data on the use of escitalopram, the S(+)-enantiomer of
during human pregnancy at this time. However, complications have been reported in 
neonates exposed to other SSRIs or serotonin and norepinephrine reuptake inhibitors
(SNRIs) in the third trimester. Nonteratogenic effects (pulmonary hypertension of the 
newborn (PPHN) and clinical findings consistent with serotonin syndrome) and 
increased special or intensive unit care of the infant were demonstrated following 
maternal use of SSRIs during the third trimester of pregnancy (Chambers et al, 2006). 
One study revealed that women who discontinued antidepressant medication during
pregnancy had a greater likelihood of relapse compared with those who continued 
antidepressant therapy throughout the pregnancy (Prod Info LEXAPRO(R) oral 
tablets, solution, 2007). Animal studies of escitalopram and citalopram use during
gestation have shown adverse effects only with doses much higher than usually given 
to humans. When deciding whether to treat a pregnant woman with escitalopram 
during the third trimester, evaluate the potential risk to the fetus and the potential 
benefit to the mother. Consider tapering the escitalopram dose during the third 
trimester of pregnancy (Prod Info LEXAPRO(R) oral tablets, solution, 2007).

5)  Literature Reports 
a)  Neonates exposed to escitalopram and other SSRIs or serotonin-norepinephrine 
reuptake inhibitors (SNRIs) late in the third trimester have developed complications, 
some arising immediately upon delivery, including respiratory distress, seizures, 
vomiting, tremor, and irritability, that were consistent with either direct SSRI or 
selective SNRI toxicity or a possible drug discontinuation syndrome. In some cases,
clinical findings were consistent with serotonin syndrome (Prod Info LEXAPRO(R) oral 
tablets, solution, 2007). 
b)  In a case control study of women who delivered infants with pulmonary 
hypertension of the newborn (PPHN; n=377) and women who delivered healthy 
infants (n=836), the risk for developing PPHN was approximately six-fold higher in 
infants exposed to SSRIs after week 20 of gestation compared with infants not 
exposed to SSRIs during gestation. This study demonstrates a potential increased risk
of PPHN, associated with considerable neonatal morbidity and mortality, in infants 
exposed to SSRIs later in the pregnancy. Because this is the first study regarding 
PPHN with SSRI use during pregnancy and there are not enough cases with exposure
to individual SSRIs, it can not be determined if all SSRIs posed similar levels of PPHN 
risk. In the general population, PPHN occurs in 1 to 2 per 1000 live births (Prod Info
LEXAPRO(R) oral tablets, solution, 2007; Chambers et al, 2006). 
c)  In a prospective longitudinal study of 201 women with a history of major
depression and no signs of depression at the beginning of pregnancy, there was a 
greater likelihood of relapse of major depression in those who discontinued 
antidepressant drugs during pregnancy compared with those who continued
antidepressant drugs throughout the pregnancy (Prod Info LEXAPRO(R) oral tablets, 
solution, 2007). 
d)  Fetal structural abnormalities, reduced fetal body weight, growth retardation, and 
death were reported in the offspring of rats and rabbits treated with either oral
escitalopram or racemic citalopram during pregnancy at doses considerably greater 
than the maximum recommended human dose. Mild maternal toxicity was also 
reported in rat studies of escitalopram use during pregnancy (Prod Info LEXAPRO(R) 
oral tablets, solution, 2007). 

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk has been demonstrated. 

a)  Evidence and/or expert consensus has demonstrated harmful infant effects when 
used during breastfeeding. An alternative to this drug should be prescribed or patients
should be advised to discontinue breastfeeding. 

2)  Clinical Management 
a)  Escitalopram is the S(+)-enantiomer of citalopram. Citalopram is secreted into 
human breast milk and has been associated with some adverse effects in nursing 
infants. Although there is no specific data on escitalopram, effects can be assumed to 
be similar to that seen with citalopram. Bottle feeding is suggested during 
escitalopram therapy, and for at least 5 days after therapy discontinuation (Anon,
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1998). The American Academy of Pediatrics considers antidepressants to be drugs 
that warrant concern in the nursing infant, particularly if used for long periods (Anon,
2001). A decision should be made whether to discontinue nursing or discontinue the 
drug, taking into consideration the potential risks of citalopram exposure for the infant 
and the benefits of treatment for the mother (Prod Info LEXAPRO(R) oral tablets, 
solution, 2007). If the use of escitalopram in a nursing mother is necessary, consider 
monitoring the infant for unusual sleepiness, changes in appetite, and weight loss.
The long-term effects of exposure to SSRIs via breast milk on the cognitive 
development of the infant have not been determined. 

3)  Literature Reports 
a)  In a study describing 8 lactating women treated with an escitalopram median single 
daily dose of 10 mg (range, 10 to 20 mg) that began 55 days before the study date, 
the infant plasma concentrations of escitalopram and its active metabolite, 
demethylescitalopram, were undetectable (n=4), low (n=1), or not measured (n=3). 
The total relative infant dose for escitalopram and its metabolite was a mean of 5.3% 
(95% confidence interval (CI), 4.2% to 6.2%) of the maternal weight-adjusted dose 
and the absolute doses were 7.6 mcg/kg/day (95% CI, 5.2 to 10) and 3 mcg/kg/day 
(95% CI, 2.4 to 3.6) for escitalopram and demethylescitalopram, respectively. The 
mean milk/plasma ratio was 2.2 for both escitalopram (95% confidence interval (CI), 2 
to 2.4) and demethylescitalopram (95% CI, 1.9 to 2.5). The authors suggest
escitalopram is safe for use in nursing mothers; however, individual cases should be 
decided based on a risk/benefit analysis (Rampono et al, 2006). 
b)  Although specific data are not available for escitalopram, racemic citalopram 
appears in breast milk. There have been two case reports of excessive somnolence, 
weight loss, and decreased feeding in nursing infants whose mothers were taking 
citalopram. One infant reportedly recovered completely upon maternal citalopram 
discontinuation; follow-up information was not available for the other infant (Prod Info
LEXAPRO(R) oral tablets, solution, 2007; Anon, 1998). 

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

 
3.5.1   Drug-Drug Combinations 

Abciximab 

Aceclofenac 

Acemetacin 

Acenocoumarol 

Alclofenac 

Almotriptan 

Anagrelide 

Ancrod 

Anisindione 

Antithrombin III Human 

Ardeparin 

Aspirin 
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Benoxaprofen 

Bivalirudin 

Bromfenac 

Bufexamac 

Cannabis 

Carprofen 

Celecoxib 

Certoparin 

Cilostazol 

Cimetidine 

Clonixin 

Clopidogrel 

Clorgyline 

Cyclobenzaprine 

Dalteparin 

Danaparoid 

Defibrotide 

Dehydroepiandrosterone 

Dermatan Sulfate 

Desipramine 

Desirudin 

Desvenlafaxine 

Dexketoprofen 

Diclofenac 

Dicumarol 

Diflunisal 

Dipyridamole 

Dipyrone 
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Droxicam 

Duloxetine 

Eletriptan 

Enoxaparin 

Epoprostenol 

Eptifibatide 

Etodolac 

Etofenamate 

Etoricoxib 

Felbinac 

Fenbufen 

Fenoprofen 

Fentiazac 

Floctafenine 

Flufenamic Acid 

Flurbiprofen 

Fondaparinux 

Frovatriptan 

Furazolidone 

Ginkgo 

Heparin 

Hydrocodone 

Hydroxytryptophan 

Ibuprofen 

Iloprost 

Indomethacin 

Indoprofen 

Isocarboxazid 
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Isoxicam 

Ketoconazole 

Ketoprofen 

Ketorolac 

Lamifiban 

Lamotrigine 

Lazabemide 

Lexipafant 

Linezolid 

Lithium 

Lornoxicam 

Meclofenamate 

Mefenamic Acid 

Meloxicam 

Methylphenidate 

Metoprolol 

Milnacipran 

Moclobemide 

Morniflumate 

Nabumetone 

Nadroparin 

Naproxen 

Naratriptan 

Niflumic Acid 

Nimesulide 

Oxaprozin 

Oxycodone 

Parecoxib 
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Parnaparin 

Pentosan Polysulfate Sodium 

Phenelzine 

Phenindione 

Phenprocoumon 

Phenylbutazone 

Pirazolac 

Piroxicam 

Pirprofen 

Propyphenazone 

Proquazone 

Rasagiline 

Reviparin 

Rizatriptan 

Rofecoxib 

Selegiline 

Sibrafiban 

Sibutramine 

St John's Wort 

Sulfinpyrazone 

Sulindac 

Sulodexide 

Sumatriptan 

Suprofen 

Tapentadol 

Tapentadol 

Tenidap 

Tenoxicam 
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Tiaprofenic Acid 

Ticlopidine 

Tinzaparin 

Tirofiban 

Tolmetin 

Tramadol 

Tranylcypromine 

Valdecoxib 

Warfarin 

Xemilofiban 

Zolmitriptan 

Zomepirac 

 
3.5.1.A   Abciximab 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed
capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.B   Aceclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
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those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.C   Acemetacin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.D   Acenocoumarol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 

Page 28 of 118MICROMEDEX® Healthcare Series : Document

9/1/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/55...

Exhibit E.16, page 28

Case 3:09-cv-00080-TMB     Document 78-26      Filed 03/24/2010     Page 28 of 118



receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.E   Alclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.F   Almotriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concomitant use of almotriptan and selective serotonin reuptake 
inhibitors (SSRI's) has been reported to cause weakness, hyperreflexia, and 
incoordination (Prod Info Axert(TM), 2001). Concurrent use of a triptan and an SSRI 
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may result in serotonin syndrome which may be life-threatening. Symptoms of 
serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast 
heart beat, rapid changes in blood pressure, increased body temperature, 
overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be aware
triptans may be commonly used intermittently and that either the triptan or the SSRI 
may be prescribed by a different physician. Discuss the risks of serotonin syndrome
with patients who are prescribed this combination and monitor them closely for 
symptoms of serotonin syndrome (US Food and Drug Administration, 2006).
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as almotriptan, and an
SSRI may result in a life-threatening condition called serotonin syndrome. Be aware 
that triptans may be commonly used intermittently and that either the triptan or the 
SSRI may be prescribed by a different physician. If these agents are used together, 
discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia,
incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive 
serotonergic stimulation 
8)  Literature Reports 

a)  Concomitant administration of fluoxetine and almotriptan is well tolerated and 
fluoxetine has only a modest effect on almotriptan maximum plasma 
concentration (Cmax). Other almotriptan pharmacokinetics are not significantly
affected. A randomized, open-label, two-way crossover study involving 14 healthy 
volunteers has been conducted. Subjects received each of the following 
treatments with a minimum 3-week washout between periods: (1) three 20 mg 
fluoxetine capsules on day 1 to 8 and one dose almotriptan 12.5 mg on day
one dose of almotriptan 12.5 mg on day 8 with no treatment on days 1 through 7. 
Peak almotriptan concentrations were 18% higher following concomitant 
administration of fluoxetine than after almotriptan administration alone. This
difference was statistically significant (p equal 0.023). Mean almotriptan area 
under the concentration-time curve (AUC) and oral clearance were borderline 
statistically different between treatment groups. Mean half-life was not statistically
different between the treatment groups. During fluoxetine coadministration, Tmax 
was shorter, suggesting that the absorption rate of almotriptan may have been 
increased by fluoxetine. The author concludes that based on the results of
study and the lack of effect of fluoxetine on almotriptan pharmacokinetics, 
almotriptan and fluoxetine can be safely used concomitantly in migraine 
management (Fleishaker et al, 2001). 

 
3.5.1.G   Anagrelide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed
capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.H   Ancrod 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
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with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.I   Anisindione 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
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receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.J   Antithrombin III Human 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
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the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.K   Ardeparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
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2008). 
 
3.5.1.L   Aspirin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed
capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.M   Benoxaprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.N   Bivalirudin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
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warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.O   Bromfenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
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oral tablets, 2007). 
 
3.5.1.P   Bufexamac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.Q   Cannabis 

1)  Interaction Effect: manic symptoms 
2)  Summary: One case of mania following use of marijuana with fluoxetine therapy 
has been reported (Stoll et al, 1991a). Although an interaction is proposed, the 
authors also state the manic symptoms could have resulted from the fluoxetine or 
marijuana alone. Caution is advised for patients using marijuana and taking fluoxetine 
or other serotonin reuptake inhibitors. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution patients taking selective serotonin reuptake 
inhibitors to avoid concomitant use of marijuana. 
7)  Probable Mechanism: additive serotonergic stimulation 
8)  Literature Reports 

a)  A 21-year-old female presented with mania, agitation, and grandiose 
delusions following use of marijuana with fluoxetine therapy. She had been taking 
fluoxetine 20 mg daily for 4 weeks and reported smoking 2 "joints" during a 36
hour period. Over the next 24 hours, she developed increased energy,
hypersexuality, pressured speech, and grandiose delusions. Lorazepam and 
perphenazine were given for agitation and excitement which gradually resolved 
over 4 days. She remained hospitalized for 36 days. Fluoxetine 20 mg every 
other day was reintroduced one week prior to discharge. One week after
discharge, she discontinued fluoxetine due to insomnia and feeling "hyper". 
These symptoms resolved rapidly upon discontinuation of fluoxetine. Due to the 
rapid switch to mania after smoking marijuana with fluoxetine, the manic
symptoms were associated with the concomitant use of fluoxetine and marijuana, 
though mania could have developed from either fluoxetine or marijuana alone 
(Stoll et al, 1991).  

 
3.5.1.R   Carprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
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SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.S   Celecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.T   Certoparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
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hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.U   Cilostazol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed
capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.V   Cimetidine 

1)  Interaction Effect: increased bioavailability of escitalopram 
2)  Summary: In a clinical study, citalopram maximum plasma concentration and
under the concentration-time curve increased by 39% and 43%, respectively, in 
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subjects treated for 21 days with racemic citalopram 40 mg/day concurrently with an 
8-day regimen of cimetidine 400 mg/day (Prod Info LEXAPRO(R) Oral Tablet, Oral 
Solution, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs of escitalopram toxicity, including 
serotonin syndrome. Doses of escitalopram may need to be reduced. 
7)  Probable Mechanism: unknown 

 
3.5.1.W   Clonixin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.X   Clopidogrel 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed
capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.Y   Clorgyline 

1)  Interaction Effect: CNS toxicity and/or serotonin syndrome (hypertension, 
hyperthermia, myoclonus, mental status changes) 
2)  Summary: Concurrent administration or overlapping therapy with escitalopram and 
a monoamine oxidase (MAO) inhibitor may result in CNS toxicity or serotonin 
syndrome, a hyperserotonergic state characterized by symptoms such as 
restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info
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Lexapro(TM), 2002b). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of escitalopram and clorgyline is
contraindicated. Wait at least two weeks after discontinuing a MAO inhibitor before 
initiating escitalopram therapy. In addition, wait at least five weeks after discontinuing
escitalopram before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine

 
3.5.1.Z   Cyclobenzaprine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Clinical symptoms of serotonin syndrome have been reported with
concurrent use of cyclobenzaprine with escitalopram. (Day & Jeanmonod, 2008). 
Caution is advised if cyclobenzaprine and escitalopram are coadministered. Monitor 
patients for signs and symptoms of serotonin syndrome. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with 
concomitant use of cyclobenzaprine and escitalopram, and therefore, concomitant use 
is discouraged (Day & Jeanmonod, 2008). 
7)  Probable Mechanism: additive serotonergic effects 
8)  Literature Reports 

a)  A 27-year-old female admitted to the hospital for possible overdose 
experienced serotonin syndrome following coadministration of cyclobenzaprine 
and escitalopram. The patient stated she had taken "5 or 6" 10 mg 
cyclobenzaprine tablets and 2 rum beverages the previous evening. She was
currently being treated with escitalopram 10 mg daily for mild depression, and 
Lortab(R) and cyclobenzaprine as needed for lower back pain. The patient was 
initially responsive, but quickly became stuporous, marked by eye opening to 
pain, nonsensical speech, and localization to painful stimuli. Her temperature was 
101.7, pulse of 140, blood pressure of 159/76, respirations of 24, and pulse 
oximetry of 94% on 6 L. Physical exam showed skin flushing, diaphoresis, 
tremors, rigidity in lower extremities, horizontal nystagmus and hyperreflexia at
the patella. Laboratory results showed a respiratory acidosis (7.29/51.9/107.1), 
creatinine kinase fraction of 3862 units/L, serum ethanol of 44 mg/dL, and 
positive tricyclic and opiate screens. An ECG showed tachycardia without 
morphology or interval changes. A diagnosis of serotonin syndrome was made
and the patient was treated accordingly. Over the next 12 hours, the patient's 
temperature, tachycardia, tremors, and creatinine kinase fraction decreased. Her 
mental status improved and she was oriented. After a psychiatric evaluation
was discharged with direction to discontinue cyclobenzaprine while on 
escitalopram (Day & Jeanmonod, 2008). 

 
3.5.1.AA   Dalteparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
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of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.AB   Danaparoid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
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change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.AC   Defibrotide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
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OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.AD   Dehydroepiandrosterone 

1)  Interaction Effect: development of manic symptoms 
2)  Summary: A case has been reported in which concomitant 
dehydroepiandrosterone (DHEA) and sertraline use was suggested to precipitate a 
manic episode in a patient with a history of bipolar disorder (Dean, 2000a). DHEA was 
also noted to cause mania in a patient with no previous personal or family history of 
bipolar disorder (Markowitz et al, 1999). Elevated DHEA levels have been found
patients with mental disorders; DHEA suppression has lead to improvement in 
psychotic symptoms (Howard, 1992). DHEA possesses proserotonergic activity which 
may predispose patients to manic episodes (Majewska, 1995). DHEA is a
androgenic steroids, which in high doses may precipitate mania (Markowitz et al, 
1999). Patients taking medication for bipolar disorder or patients with a personal
and/or family history of bipolar disorder should not take DHEA until further data is 
available to characterize this drug-herb interaction. Concomitant use of DHEA with 
selective serotonin reuptake inhibitors (SSRIs) should be avoided due to the
additive precipitation of mania. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of dehydroepiandrosterone (DHEA) 
and selective serotonin reuptake inhibitors. If patients present with manic symptoms 
(i.e. agitation, anger, irritability, aggressive behavior), determine if the patient is using 
DHEA and discontinue DHEA. 
7)  Probable Mechanism: serotonergic activity of dehydroepiandrosterone, possibly
increased androgen levels 
8)  Literature Reports 

a)  A 31-year-old male was admitted following threats to commit suicide and injure 
family members. He had self-initiated sertraline 100 milligrams (mg) daily for the 
previous 2 to 3 weeks for depression. Sertraline had been prescribed 3 years
prior when he was diagnosed with bipolar disorder, which he discontinued after 2 
weeks. He had also taken dehydroepiandrosterone (DHEA) 300 mg to 500 mg 
daily for the previous 2 months apparently for weight training. Following
DHEA for a short time, he became more irritable, was not sleeping well, and 
began threatening a female friend and family members. He also drank alcohol 
occasionally and reportedly had difficulty controlling his anger when
Sertraline was stopped and the patient was treated with valproic acid with the 
dose titrated to 500 mg twice daily. The combination of DHEA, sertraline, and 
alcohol was suggested responsible for the developing of the manic episode 
(Dean, 2000).  

 
3.5.1.AE   Dermatan Sulfate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
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weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.AF   Desipramine 

1)  Interaction Effect: increase in the bioavailability and plasma concentrations of 
desipramine 
2)  Summary: Desipramine plasma concentration and area under the concentration
time curve increased by 40% and 100%, respectively, when a single dose of 
desipramine 50 milligrams (mg) was administered concurrently with a 21
of escitalopram 20 mg/day (Prod Info LEXAPRO(R) Oral Tablet, Oral Solution, 2005).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated in the coadministration of desipramine
and escitalopram due to the risk for increased desipramine plasma concentrations.
7)  Probable Mechanism: escitalopram inhibition of cytochrome P450-2D6
desipramine metabolism 

 
3.5.1.AG   Desirudin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
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receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.AH   Desvenlafaxine 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, 
hyperthermia, myoclonus, mental status changes) 
2)  Summary: Concurrent use of desvenlafaxine and a selective serotonin reuptake 
inhibitor (SSRI) may result in serotonin syndrome, which may be life-threatening. 
Symptoms of serotonin syndrome may include restlessness, hallucinations, loss of 
coordination, fast heart beat, rapid changes in blood pressure, increased body
temperature, overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info 
PRISTIQ(TM) oral extended-release tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of desvenlafaxine and an SSRI may result 
in a life-threatening condition called serotonin syndrome. If these agents are used 
together, discuss the risks of serotonin syndrome with the patient and monitor closely 
for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia,
incoordination), especially during treatment initiation and dose increases (Prod Info 
PRISTIQ(TM) oral extended-release tablets, 2008). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.AI   Dexketoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
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potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.AJ   Diclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.AK   Dicumarol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
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8)  Literature Reports 
a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.AL   Diflunisal 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.AM   Dipyridamole 

1)  Interaction Effect: an increased risk of bleeding 
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2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed
capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.AN   Dipyrone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.AO   Droxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
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those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.AP   Duloxetine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake 
inhibitor. The concomitant use of duloxetine with escitalopram, a selective
reuptake inhibitor, is not recommended due to the potential for serotonin syndrome 
(Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concomitant use of duloxetine and escitalopram is not
recommended due to the potential for development of serotonin syndrome (Prod Info 
CYMBALTA(R) delayed-release oral capsules, 2008). 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.AQ   Eletriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and 
incoordination following concomitant use of sumatriptan, a 5-hydroxytryptamine
(5HT-1) agonist, and a serotonin specific reuptake inhibitor (SSRI) (Prod Info Imitrex
(R) Nasal Spray, 2003). Because eletriptan is a 5HT 1B/1D agonist, a similar 
interaction between SSRIs and eletriptan may occur (Prod Info Relpax(R), 2003). 
Concurrent use of a triptan and an SSRI may result in serotonin syndrome which may 
be life-threatening. Symptoms of serotonin syndrome may include restlessness, 
hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, 
increased body temperature, overreactive reflexes, nausea, vomiting, and
Clinicians should be aware that triptans may be commonly used intermittently and that 
either the triptan or the SSRI may be prescribed by a different physician. Discuss
risks of serotonin syndrome with patients who are prescribed this combination and 
monitor them closely for symptoms of serotonin syndrome (US Food and Drug
Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as eletriptan, and an 
SSRI may result in a life-threatening condition called serotonin syndrome. Be aware 
that triptans may be commonly used intermittently and that either the triptan or the 
SSRI may be prescribed by a different physician. If these agents are used
discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia,
incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive 
serotonergic stimulation 

 
3.5.1.AR   Enoxaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
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4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.AS   Epoprostenol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed
capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.AT   Eptifibatide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
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4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed
capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.AU   Etodolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.AV   Etofenamate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
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further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.AW   Etoricoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.AX   Felbinac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 

Page 52 of 118MICROMEDEX® Healthcare Series : Document

9/1/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/55...

Exhibit E.16, page 52

Case 3:09-cv-00080-TMB     Document 78-26      Filed 03/24/2010     Page 52 of 118



oral tablets, 2007). 
 
3.5.1.AY   Fenbufen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.AZ   Fenoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.BA   Fentiazac 
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1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.BB   Floctafenine 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.BC   Flufenamic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
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SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.BD   Flurbiprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.BE   Fondaparinux 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
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hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.BF   Frovatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and 
incoordination following concomitant use of sumatriptan, a 5-hydroxytryptamine
(5HT-1) agonist, and a serotonin specific reuptake inhibitor (SSRI) (Prod Info Imitrex
(R) Nasal Spray, 2003). Because frovatriptan is a 5HT 1B/1D agonist, a similar 
interaction between SSRIs and frovatriptan may occur (Prod Info Frova(R), 2004). 
Concurrent use of frovatriptan and an SSRI may result in serotonin syndrome which 
may be life-threatening. Symptoms of serotonin syndrome may include restlessness, 
hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, 
increased body temperature, overreactive reflexes, nausea, vomiting, and
Clinicians should be aware that triptans may be commonly used intermittently and that 
either the triptan or the SSRI may be prescribed by a different physician. Discuss
risks of serotonin syndrome with patients who are prescribed this combination and 
monitor them closely for symptoms of serotonin syndrome (US Food and Drug
Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as frovatriptan, and an
SSRI may result in a life-threatening condition called serotonin syndrome. Be aware 
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that triptans may be commonly used intermittently and that either the triptan or the 
SSRI may be prescribed by a different physician. If these agents are used together, 
discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia,
incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive 
serotonergic stimulation 

 
3.5.1.BG   Furazolidone 

1)  Interaction Effect: weakness, hyperreflexia, and incoordination 
2)  Summary: Although not its primary mechanism of action, furazolidone has
monoamine oxidase inhibitor activity. Cases of serious sometimes fatal reactions have 
been reported in patients receiving selective serotonin reuptake inhibitors (SSRI) in
combination with monoamine oxidase inhibitors (MAOIs). Hyperthermia, rigidity, 
myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium
coma have been reported. Furazolidone should not be used in combination with an 
SSRI, or within a minimum of 14 days of discontinuing therapy with a MAOI (Prod Info 
Furoxone(R), 1999). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If concurrent therapy with furazolidone and a selective
serotonin reuptake inhibitor (SSRI) is deemed to be necessary, closely monitor the 
patient for signs of serotonergic excess (mental status changes, diaphoresis, fever, 
weakness, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive 
serotonergic stimulation 

 
3.5.1.BH   Ginkgo 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, 
hyperthermia, myoclonus, mental status changes) 
2)  Summary: The addition of Ginkgo biloba and/or St. John's Wort to therapy with 
buspirone and fluoxetine may have precipitated a hypomanic episode in a
(Spinella & Eaton, 2002a). It is unclear if Ginkgo or St. John's Wort, the combination of 
both, or other patient factors, contributed to the effect. Theoretically, Ginkgo may 
increase the risk of serotonin syndrome when taken with selective serotonin reuptake 
inhibitors (SSRIs). Caution is advised, especially when ginkgo is taken to counteract
sexual dysfunction associated with SSRIs. Ginkgo may inhibit monoamine oxidase 
(Sloley et al, 2000; White et al, 1996), and has demonstrated serotonergic activity in 
animals (Ramassamy et al, 1992) which might increase the risk of serotonin
when ginkgo is combined with SSRIs. The potential MAO inhibitory activity of ginkgo 
is questionable. A human study did not show MAO inhibition in the brain following oral
consumption (Fowler et al, 2000). Ginkgo biloba extract inhibited MAO-A/MAO
the rat brain in vitro (Sloley et al, 2000; White et al, 1996) and MAO-B in human 
platelets in vitro (White et al, 1996). No significant MAO inhibition was found
following oral consumption (Porsolt et al, 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients closely for symptoms of serotonin syndrome 
if ginkgo is combined with selective serotonin reuptake inhibitors (SSRIs).
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive 
serotonergic stimulation 
8)  Literature Reports 

a)  A 42-year-old female experienced symptoms consistent with a mixed 
hypomanic episode following concomitant use of fluoxetine, buspirone, Ginkgo 
biloba, and St. John's Wort. The symptoms resolved following discontinuation of 
Ginkgo and St. John's Wort. The patient was being treated for depression
following a mild traumatic brain injury with fluoxetine 20 milligrams (mg) twice 
daily and buspirone 15 mg twice daily. Several weeks prior to presentation, 
buspirone was increased to 20 mg twice daily for persistent anxiety and the 
patient began taking Ginkgo biloba, melatonin, and St. John's Wort in
doses. Melatonin was considered unlikely to have contributed to her symptoms. 
Ginkgo and St. John's Wort were considered possible contributors since they may 
potentiate antidepressants, and considering the temporal relationship
the use of the herbs and onset of symptoms and discontinuation of the herbs and 
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resolution of symptoms. However, the brain injury was considered a possible
contributor (Spinella & Eaton, 2002).  

 
3.5.1.BI   Heparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.BJ   Hydrocodone 

1)  Interaction Effect: an increased risk of serotonin syndrome (tachycardia, 
hyperthermia, myoclonus, mental status changes) 
2)  Summary: Coadministration of escitalopram and hydrocodone has resulted
development of visual hallucinations in a 90-year-old woman. While no other 
symptoms suggestive of serotonin syndrome were reported for this patient, subjective 
symptoms such as visual hallucinations are usually reported less commonly with 
serotonin syndrome (approximately 10% of cases). Clinical symptoms of serotonin 
syndrome have been reported with concurrent use of escitalopram with oxycodone
(Gnanadesigan et al, 2005). Caution is advised if escitalopram and hydrocodone are 
coadministered. Monitor patients for signs and symptoms of serotonin syndrome 
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(tachycardia, hyperthermia, myoclonus, mental status changes). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant administration of escitalopram and 
hydrocodone may increase the risk of developing serotonin syndrome. If these agents 
are coadministered, monitor patients for symptoms of serotonin syndrome 
(tachycardia, hyperthermia, myoclonus, mental status changes). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive
serotonergic stimulation 
8)  Literature Reports 

a)  Visual hallucinations developed in an 90-year-old woman following
administration of hydrocodone and escitalopram. The woman was being treated 
with hydrocodone and citalopram 10 mg/day. Citalopram was changed to 
escitalopram 10 mg once daily and a few weeks later, the patient began 
experiencing visual hallucinations. Improvement in pain symptoms caused
hydrocodone to be subsequently discontinued. One month later, the visual 
hallucinations had resolved. Prior to escitalopram therapy, the patient had been 
treated with paroxetine and later, citalopram along with the same hydrocodone 
dose. However, this had not resulted in any hallucinations or any serotonin 
syndrome-related symptoms (Gnanadesigan et al, 2005). 

 
3.5.1.BK   Hydroxytryptophan 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, 
hyperthermia, myoclonus, mental status changes) 
2)  Summary: Hydroxytryptophan (5-HTP) may potentiate the serotonergic
selective serotonin reuptake inhibitors (SSRIs) (Meltzer et al, 1997a). Since 5
increases serotonin levels, when combined with an SSRI, the serotonin level may be
increased sufficiently to produce serotonin syndrome. Caution is advised with 
concomitant use of 5-HTP and SSRIs. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: No cases have been reported of serotonin syndrome 
resulting from this combination. Caution is advised if hydroxytryptophan (5
selective serotonin reuptake inhibitor (SSRI) are used concomitantly. Monitor the 
patient for early signs of serotonin syndrome such as anxiety, confusion, and
disorientation. 
7)  Probable Mechanism: additive serotonergic effect 
8)  Literature Reports 

a)  Hydroxytryptophan (5-HTP) (200 milligrams (mg) orally) as a single dose 
increased plasma cortisol and prolactin levels in both medicated and 
unmedicated patients with major depression or obsessive compulsive disorder 
(OCD). These responses were greater if the patient was also taking
= 16) (p less than 0.0001). Mean fluoxetine dose for depressed patients was 44 
mg/day,and for OCD patients it was 60 mg/day. Cortisol or prolactin (PRL) levels 
in patients taking 5-HTP with tricyclic antidepressants (n = 14) or those
no medication (n = 83) were not significantly different from each other. A 
measurement of serotonergic effects of antidepressants can be evaluated by 
measuring hypothalamic-pituitary-adrenal (HPA) axis or PRL response. No
clinical manifestations of serotonin syndrome were reported in patients taking 5
HTP concomitantly with fluoxetine (Meltzer et al, 1997).  

 
3.5.1.BL   Ibuprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
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7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.BM   Iloprost 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed
capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.BN   Indomethacin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 
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3.5.1.BO   Indoprofen 
1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.BP   Isocarboxazid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concurrent administration or overlapping therapy with escitalopram and 
a monoamine oxidase (MAO) inhibitor may result in CNS toxicity or serotonin 
syndrome, a hyperserotonergic state characterized by symptoms such as 
restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info
Lexapro(TM), 2002a). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of escitalopram and isocarboxazid is
contraindicated. Wait at least two weeks after discontinuing a MAO inhibitor before 
initiating escitalopram therapy. In addition, wait at least five weeks after discontinuing
escitalopram before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine

 
3.5.1.BQ   Isoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
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potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.BR   Ketoconazole 

1)  Interaction Effect: decreased ketoconazole bioavailability 
2)  Summary: Concomitant administration of escitalopram 40 milligrams (mg)
ketoconazole 200 mg induced reductions in ketoconazole maximum plasma 
concentrations and area under the concentration-time curve by 21% and 10%, 
respectively; escitalopram pharmacokinetics were unaffected by coadministration 
(Prod Info LEXAPRO(R) Oral Tablet, Oral Solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: If concurrent therapy is required, a dosage adjustment may 
be required for ketoconazole in order to achieve and maintain a consistent fungicidal 
effect. 
7)  Probable Mechanism: unknown 

 
3.5.1.BS   Ketoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.BT   Ketorolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
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events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.BU   Lamifiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed
capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.BV   Lamotrigine 

1)  Interaction Effect: an increased risk of myoclonus 
2)  Summary: Myoclonus occurred in 2 patients receiving escitalopram and 
lamotrigine concomitantly, where symptoms resolved following withdrawal of
escitalopram in 1 patient. There was no evidence of a metabolic enzyme interaction 
with lamotrigine, and the interaction was believed to be due to an additive/synergistic
effect of lamotrigine and escitalopram on the 5-HT1A receptors, or by an additive 
inhibition of voltage-gated calcium channels by both agents (Rosenhagen et al, 2006).
Exercise caution when using both drugs concurrently and monitor for signs and 
symptoms of myoclonus including involuntary twitching and jerking. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Use caution if escitalopram and lamotrigine are used 
concurrently as this resulted in myoclonus in 2 patients. In one patient, myoclonus 
resolved after escitalopram was withdrawn (Rosenhagen et al, 2006). Monitor for 
signs and symptoms of myoclonus including involuntary twitching and jerking.
7)  Probable Mechanism: additive inhibition of voltage-gated calcium channels; 
additive or synergistic effects on the 5-HT1A receptor 
8)  Literature Reports 

a)  Myoclonus occurred in 2 patients following concomitant treatment with 
escitalopram and lamotrigine. The first patient, a 22-year-old woman taking 
escitalopram 30 mg/day for depression, developed daytime and nighttime
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myoclonus after 8 weeks of receiving lamotrigine (titrated to 100 mg/day) for the 
treatment of bipolar type II disorder. Serum levels of both drugs, measured after 
the onset of myoclonus, were within the expected drug reference ranges and
escitalopram levels remained stable compared to a baseline level drawn prior to 
starting lamotrigine therapy. Neither drug was discontinued and the patient 
continued to have myoclonus while on escitalopram and lamotrigine therapy.
Further analysis revealed that the patient was a normal metabolizer of CYP3A4, 
CYP2C19, and CYP2D6 enzymes. The second patient, a 28-year-old woman 
taking lamotrigine 300 mg/day for a seizure disorder, developed daytime and 
nighttime myoclonus after 2 weeks of receiving escitalopram (titrated to 20
mg/day) for generalized anxiety disorder. For 6 months, the patient experienced 
the same frequency of myoclonus while on both therapies; however, the 
myoclonus resolved 2 weeks after escitalopram was withdrawn. Lamotrigine 
serum levels, measured at the onset and after the myoclonus resolved, did not 
change. Although escitalopram is metabolized by hepatic enzymes CYP3A4, 
CYP2C19, and CYP2D6, there was no evidence of a metabolic enzyme 
interaction with lamotrigine. It was postulated that the myoclonus may have been 
caused by an additive or synergistic effect of lamotrigine and escitalopram
5-HT1A receptors, or by an additive inhibition of voltage-gated calcium channels 
by both agents (Rosenhagen et al, 2006). 

 
3.5.1.BW   Lazabemide 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concurrent administration or overlapping therapy with escitalopram and 
a monoamine oxidase (MAO) inhibitor may result in CNS toxicity or serotonin 
syndrome, a hyperserotonergic state characterized by symptoms such as 
restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info
Lexapro(TM), 2002d). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of escitalopram and lazabemide is
contraindicated. Wait at least two weeks after discontinuing a MAO inhibitor before 
initiating escitalopram therapy. In addition, wait at least five weeks after discontinuing
escitalopram before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine

 
3.5.1.BX   Lexipafant 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed
capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.BY   Linezolid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Linezolid is a reversible, nonselective inhibitor of monoamine oxidase.
Concurrent administration or overlapping therapy with escitalopram and a monoamine 
oxidase (MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a
hyperserotonergic state characterized by symptoms such as restlessness, myoclonus, 
changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. Serious,
even fatal, reactions have been reported. There have been spontaneous reports of 
serotonin syndrome associated with concomitant use of linezolid and serotonergic 
agents (Prod Info ZYVOX(R) IV injection, oral tablets, oral suspension, 2008; Prod 
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Info Lexapro(R), 2002). If escitalopram and linezolid are used concomitantly, monitor 
closely for symptoms of serotonin syndrome. Serotonin syndrome can be
threatening. If serotonin syndrome develops, discontinue the offending agents and 
provide supportive care and other therapy as necessary (Boyer & Shannon,
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Unless carefully monitored for serotonin syndrome, linezolid
should not be administered to patients taking escitalopram (Prod Info ZYVOX(R) IV 
injection, oral tablets, oral suspension, 2008) If escitalopram and linezolid are used
concomitantly, monitor closely for symptoms of serotonin syndrome such as 
neuromuscular abnormalities (including hyper-reflexia, tremor, muscle rigidity, clonus, 
peripheral hypertonicity, and shivering), autonomic hyperactivity (including 
tachycardia, mydriasis, diaphoresis, and diarrhea), and mental status changes 
(including agitation and delirium). Serotonin syndrome can be life-threatening. If 
serotonin syndrome develops, discontinue the offending agents and provide 
supportive care and other therapy as necessary (Boyer & Shannon, 2005).
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine

 
3.5.1.BZ   Lithium 

1)  Interaction Effect: possible increased lithium concentrations and/or an increased 
risk of SSRI-related serotonin syndrome (hypertension, hyperthermia, myoclonus,
mental status changes) 
2)  Summary: Concomitant use of lithium and various SSRIs has been associated with 
enhanced side effects of either or both drugs, and with or without elevated lithium 
levels. The combination has resulted in neurotoxicity and increased lithium levels in
one case report (Salama & Shafey, 1989a). Signs and symptoms of lithium toxicity 
and serotonin syndrome have also been reported in patients who demonstrated 
therapeutic serum lithium levels while on concurrent fluoxetine and lithium
1993a; Noveske et al, 1989a). Two studies have failed to identify a pharmacokinetic 
interaction between lithium and citalopram (Gram et al, 1993a; Baumann et al,
1996a). Combined administration of citalopram (40 mg daily for 10 days) and lithium 
(30 mmol/day for 5 days) had no significant effect on the pharmacokinetics of 
citalopram or lithium. However, plasma lithium levels should be monitored
appropriate adjustment to the lithium dose in accordance with standard clinical 
practice. Lithium may enhance the serotonergic effects of citalopram, therefore 
caution should be exercised when citalopram and lithium are coadministered
Info Celexa(R), 2004). Concurrent use of fluvoxamine and lithium has led to case 
reports of increased lithium levels and neurotoxicity, serotonin syndrome, 
somnolence, and mania (Salama & Shafey, 1989a; Ohman & Spigset, 1993a; Evans
& Marwick, 1990; Burrai et al, 1991a). No pharmacokinetic interference was apparent 
during a multiple-dose study of coadministered lithium and paroxetine (Prod Info Paxil 
CR(TM), 2003). If these two agents are to be given concomitantly, the manufacturer 
suggests that caution be used until more clinical experience is available. Drug 
interactions leading to lithium toxicity have been reported when lithium was 
coadministered with fluoxetine and fluvoxamine (both in the same pharmacological 
class as paroxetine, eg, selective serotonin reuptake inhibitors) (Ohman & Spigset, 
1993a; Salama & Shafey, 1989a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Monitor patients on concurrent lithium and selective 
serotonin reuptake inhibitor therapy for increased plasma concentrations
addition, monitor patients for signs and symptoms associated with serotonin syndrome 
(hypertension, hyperthermia, myoclonus, mental status changes). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Concomitant administration of oral lithium carbonate and oral fluoxetine 
resulted in increased lithium serum levels with lithium toxicity in a 44
woman with a bipolar affective disorder (Salama & Shafey, 1989). Fluoxetine 20
mg daily was added to a regimen of lithium 1200 mg daily following patient 
complaints of weakness, tiredness, decreased concentration, and early morning 
awakening. Lithium serum levels increased to 1.7 mEq/L from a range of 0.75 to 
1.15 mEq/L prior to fluoxetine. Fluoxetine was discontinued and the
lithium decreased; this resulted in a decrease in the lithium serum level within 48 
hours to 1.2 mEq/L. The neurologic symptoms subsided within seven days as the 
lithium serum level decreased to 0.9 mEq/L. The contribution of fluoxetine to 
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lithium toxicity in this patient was obscured by the fact that the lithium was 
reduced at the time of fluoxetine withdrawal. 
b)  A 53-year old woman who had been taking fluoxetine 20 mg daily and
lorazepam 0.5 mg four times daily for a major depressive disorder had lithium 900 
mg per day added to her regimen in order to augment her response to fluoxetine. 
Within 48 hours, the patient became confused, ataxic, and developed a coarse
tremor in her right arm. Vital signs showed a rectal temperature of 101 degrees F, 
and laboratory values were normal except for an elevated leukocyte count and 
slightly elevated bilirubin level. After discontinuation of lithium and fluoxetine, the 
patient's symptoms resolved over the next four days. At no point did the lithium 
levels reach a toxic level, suggesting that the patient's symptoms were due to a 
toxic reaction between fluoxetine and lithium (Noveske et al, 1989). 
c)  Serotonin syndrome was precipitated when lithium 300 mg twice daily was 
added to a three-month regimen of fluoxetine 40 mg per day. Five days
patient's lithium level was measured at 0.65 mEq/L and the dose was increased 
to 300 mg three times daily. Two days after this dosage change, the patient 
experienced akathisia, myoclonus, hyperreflexia, shivering, tremor, diarrhea, and 
incoordination. After discontinuation of lithium and initiation of cyproheptadine 
therapy, the patient's symptoms began to improve. The patient was discharged 
on a regimen of fluoxetine 40 mg per day without further symptoms of serotonin 
syndrome (Muly et al, 1993). 
d)  Eight healthy male volunteers completed three phases of an interaction study 
to determine the effects of coadministered lithium and citalopram. All subjects 
were extensive metabolizers of sparteine, indicating normal cytochrome P450 
2D6 enzyme activity. Although lithium is not influenced by drug oxidation, 
citalopram metabolites are excreted by the kidney, as is lithium. Each subject 
received citalopram 40 mg alone as a single daily dose for 10 days,
mmol (1980 mg) alone daily for five days, and lithium coadministered with 
citalopram on days 3-7. At least two weeks separated each treatment phase. 
Results showed that the concurrent administration of citalopram and lithium did
not significantly alter the pharmacokinetics of lithium (Gram et al, 1993).
e)  Twenty-four patients experiencing depression (DSM III criteria) were
randomized under double-blind conditions to receive citalopram (40 mg to 60 mg 
daily) and lithium carbonate (800 mg daily) or placebo. All of the subjects had 
failed to respond to four weeks of citalopram monotherapy. Lithium was 
coadministered on days 29 to 42. No evidence of a pharmacokinetic interaction
between lithium and citalopram was noted, and cotherapy was well tolerated 
(Baumann et al, 1996). 
f)  Serotonin syndrome was described in a 53-year-old patient who was stabilized 
on lithium 1400 mg daily (serum level 0.71 mmol/L) and was given fluvoxamine 
50 mg daily. Over a 10-day period the fluvoxamine dose was increased to 200 mg
daily; tremor and difficulty with fine hand movements developed. After two weeks, 
tremor, impaired motor function coordination, marked bilateral hyperreflexia of 
biceps and knee jerks, and clonus in both ankles were seen. After 12
continued therapy, during which time no further deterioration occurred, 
nortriptyline 100 mg daily replaced fluvoxamine, and the neuromuscular 
symptoms abated over a 2-week period. After four weeks the patient's 
neurological exam was normal (Ohman & Spigset, 1993). 
g)  Three cases of mania were reported in patients who were treated with lithium 
and fluvoxamine. The mania appeared 10 days, four weeks, and five
respectively, after cotherapy was begun. Fluvoxamine was discontinued and, in 
two of the three patients, the mania resolved, and successful treatment of 
depression occurred with lithium alone. The third patient improved, but 
depression reappeared within a month of fluvoxamine discontinuation
al, 1991). 
h)  In an open-labeled, placebo-controlled study, lithium 600 mg was
administered to 16 subjects orally twice daily on days one through eight and once 
in the morning on day nine. In addition, oral sertraline 100 mg or placebo was 
given twice, ten hours and two hours prior to lithium dosing on day nine.
steady-state lithium level was only decreased by 1.4% (0.01 mEq/L) and the 
lithium renal clearance increased by 6.9% (0.11 L/hour) when sertraline was 
coadministered. Seven subjects experienced side effects, mainly tremors, after
receiving lithium and sertraline, whereas no subjects who ingested placebo and 
lithium experienced side effects (Wilner et al, 1991). 

 
3.5.1.CA   Lornoxicam 

1)  Interaction Effect: an increased risk of bleeding 
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2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.CB   Meclofenamate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.CC   Mefenamic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
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events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.CD   Meloxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.CE   Methylphenidate 

1)  Interaction Effect: increased selective serotonin reuptake inhibitor plasma 
concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate 
may inhibit the metabolism of selective serotonin reuptake inhibitors (SSRIs). 
Downward dose adjustments of the SSRI may be necessary when it is used
concurrently with methylphenidate. Additionally, when initiating or discontinuing 
methylphenidate, the SSRI dose may need to be adjusted as needed (Prod Info 
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METADATE CD(R) extended-release oral capsules, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing methylphenidate to patients 
who take an selective serotonin reuptake inhibitor (SSRI). Concomitant use of 
methylphenidate and an SSRI may cause elevated SSRI plasma concentrations.
Consider a decrease in the dose of SSRI when these agents are coadministered. 
Additionally, consider adjusting the SSRI dose if necessary when initiating or 
discontinuing methylphenidate therapy (Prod Info METADATE CD(R) extended
release oral capsules, 2007). 
7)  Probable Mechanism: inhibition of selective serotonin reuptake inhibitor 
metabolism by methylphenidate 

 
3.5.1.CF   Metoprolol 

1)  Interaction Effect: increased metoprolol plasma concentrations and possible loss of 
metoprolol cardioselectivity 
2)  Summary: Administration of a single dose of metoprolol 100 milligrams
following administration of escitalopram 20 mg daily for 21 days produced increases of 
50% and 82% in metoprolol maximum plasma concentrations and area under the
concentration-time curve, respectively. No clinically significant changes in blood 
pressure or heart rate were observed; however, increased metoprolol plasma levels 
have been associated with decreased cardioselectivity (Prod Info LEXAPRO(R) Oral 
Tablet, Oral Solution, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Patients stabilized on metoprolol who are administered
escitalopram should be observed for signs of increased beta blockade such as 
bradycardia, hypotension or heart failure. At higher metoprolol concentrations, 
cardioselectivity may be diminished; monitor appropriate measures of disease control
when escitalopram and metoprolol are used concomitantly. 
7)  Probable Mechanism: unknown 

 
3.5.1.CG   Milnacipran 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, 
hyperthermia, myoclonus, mental status changes) 
2)  Summary: Concurrent use of milnacipran and an SSRI or a serotonin 
norepinephrine reuptake inhibitor (SNRI) may result in hypertension, coronary
vasoconstriction or serotonin syndrome, which may be life-threatening. Symptoms of 
serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast 
heart beat, rapid changes in blood pressure, increased body temperature, 
overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info SAVELLA(R) oral 
tablets, 2009). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of milnacipran and an SSRI or a serotonin
norepinephrine reuptake inhibitor (SNRI) may result in hypertension and coronary 
artery vasoconstriction through the additive serotonergic effects. If these agents are 
used together, discuss the risks of serotonin syndrome with the patient and monitor 
closely for symptoms of serotonin syndrome (restlessness, hyperthermia, 
hyperreflexia, incoordination), especially during treatment initiation and dose 
increases (Prod Info SAVELLA(R) oral tablets, 2009). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.CH   Moclobemide 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concurrent administration or overlapping therapy with escitalopram and 
a monoamine oxidase (MAO) inhibitor may result in CNS toxicity or serotonin 
syndrome, a hyperserotonergic state characterized by symptoms such as 
restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info
Lexapro(TM), 2002e). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
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5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of escitalopram and moclobemide is
contraindicated. Wait at least two weeks after discontinuing a MAO inhibitor before 
initiating escitalopram therapy. In addition, wait at least five weeks after discontinuing
escitalopram before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine

 
3.5.1.CI   Morniflumate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.CJ   Nabumetone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
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b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.CK   Nadroparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.CL   Naproxen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
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4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.CM   Naratriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Rare incidences of weakness, hyperreflexia, and incoordination have 
been reported with the concurrent use of a selective serotonin reuptake inhibitor 
(SSRI) and a 5-hydroxytryptamine-1 (5HT-1) agonist (Prod Info Amerge(TM), 2002). 
Concurrent use of a triptan and an SSRI may result in serotonin syndrome which may
be life-threatening. Symptoms of serotonin syndrome may include restlessness, 
hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, 
increased body temperature, overreactive reflexes, nausea, vomiting, and
Clinicians should be aware that triptans may be commonly used intermittently and that 
either the triptan or the SSRI may be prescribed by a different physician. Discuss
risks of serotonin syndrome with patients who are prescribed this combination and 
monitor them closely for symptoms of serotonin syndrome (US Food and Drug
Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as naratriptan, and an
SSRI may result in a life-threatening condition called serotonin syndrome. Be aware 
that triptans may be commonly used intermittently and that either the triptan or the 
SSRI may be prescribed by a different physician. If these agents are used together, 
discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia,
incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive 
serotonergic stimulation 

 
3.5.1.CN   Niflumic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 

Page 72 of 118MICROMEDEX® Healthcare Series : Document

9/1/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/55...

Exhibit E.16, page 72

Case 3:09-cv-00080-TMB     Document 78-26      Filed 03/24/2010     Page 72 of 118



upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.CO   Nimesulide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.CP   Oxaprozin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
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of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.CQ   Oxycodone 

1)  Interaction Effect: an increased risk of serotonin syndrome (tachycardia, 
hyperthermia, myoclonus, mental status changes) 
2)  Summary: Coadministration of oxycodone and escitalopram resulted in the
development of serotonin syndrome in an 88-year-old woman (Gnanadesigan et al, 
2005). Caution is advised if escitalopram and oxycodone are coadministered. Monitor 
patients for signs and symptoms of serotonin syndrome (tachycardia, hyperthermia,
myoclonus, mental status changes). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant administration of escitalopram and oxycodone 
may increase the risk of developing serotonin syndrome. If these agents are 
coadministered, monitor patients for symptoms of serotonin syndrome (tachycardia, 
hyperthermia, myoclonus, mental status changes). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive 
serotonergic stimulation 
8)  Literature Reports 

a)  Symptoms of serotonin syndrome developed in an 88-year-old woman 
following concurrent administration of oxycodone and escitalopram. The woman 
was taking escitalopram 10 mg/day and extended-release oxycodone 20 mg 
twice daily. Approximately 5 weeks prior to the current presentation, the
extended-release oxycodone had been doubled. She presented to the emergency 
room with acutely elevated blood pressure (200/90 millimeters of mercury) and 
frequent myoclonic jerks in the lower extremities. Both escitalopram
oxycodone were stopped and the patient was treated with intravenous lorazepam, 
which led to resolution of the myoclonic jerks and a return to baseline blood 
pressure in less than a day. Subsequent re-initiation of extended-release
oxycodone (20 mg twice daily), but not escitalopram, did not result in myoclonus 
or blood pressure elevation (Gnanadesigan et al, 2005). 

 
3.5.1.CR   Parecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
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demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.CS   Parnaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.CT   Pentosan Polysulfate Sodium 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
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hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.CU   Phenelzine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concurrent administration or overlapping therapy with escitalopram and 
a monoamine oxidase (MAO) inhibitor may result in CNS toxicity or serotonin 
syndrome, a hyperserotonergic state characterized by symptoms such as 
restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info
Lexapro(TM), 2002f). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of escitalopram and phenelzine is
contraindicated. Wait at least two weeks after discontinuing a MAO inhibitor before 
initiating escitalopram therapy. In addition, wait at least five weeks after discontinuing
escitalopram before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine

 
3.5.1.CV   Phenindione 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
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hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.CW   Phenprocoumon 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
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increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.CX   Phenylbutazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 
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3.5.1.CY   Pirazolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.CZ   Piroxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.DA   Pirprofen 

1)  Interaction Effect: an increased risk of bleeding 
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2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.DB   Propyphenazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.DC   Proquazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
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events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.DD   Rasagiline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant use of rasagiline and escitalopram should be avoided. 
Concurrent administration or overlapping therapy with SSRIs and non-selective 
MAOIs has been reported to cause serious, sometimes fatal reactions. Signs and 
symptoms included hyperthermia, rigidity, myoclonus, autonomic instability with
vital sign fluctuations, and mental status changes progressing to extreme agitation, 
delirium, and coma. Data from clinical studies, where rasagiline-treated patients
(n=141) were concomitantly exposed to SSRIs, are insufficient to rule out an 
interaction. At least 14 days should elapse after discontinuing rasagiline before 
initiating escitalopram therapy (Prod Info AZILECT(R) oral tablets, 2006). Similarly,
least 14 days should also elapse after discontinuing escitalopram before initiating 
therapy with rasagiline (Prod Info CELEXA(R) oral tablets, solution, 2007).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of escitalopram and rasagiline is not
recommended. Wait at least 14 days after discontinuing rasagiline before initiating 
therapy with escitalopram (Prod Info AZILECT(R) oral tablets, 2006). Similarly, wait at 
least 14 days after discontinuing escitalopram before initiating therapy with rasagiline 
(Prod Info CELEXA(R) oral tablets, solution, 2007). 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine

 
3.5.1.DE   Reviparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
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warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.DF   Rizatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and 
incoordination following concomitant use of sumatriptan, a 5-hydroxytryptamine
(5HT-1) agonist, and a serotonin specific reuptake inhibitor (SSRI) (Prod Info Imitrex
(R), 1998). Because rizatriptan is a 5HT 1B/1D receptor agonist, a similar interaction 
between SSRIs and rizatriptan may occur (Prod Info Maxalt(R), 1998a). Concurrent 
use of a triptan and an SSRI may result in serotonin syndrome which may be
threatening. Symptoms of serotonin syndrome may include restlessness, 
hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, 
increased body temperature, overreactive reflexes, nausea, vomiting, and
Clinicians should be aware that triptans may be commonly used intermittently and that 
either the triptan or the SSRI may be prescribed by a different physician. Discuss
risks of serotonin syndrome with patients who are prescribed this combination and 
monitor them closely for symptoms of serotonin syndrome (US Food and Drug
Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as rizatriptan, and an
SSRI may result in a life-threatening condition called serotonin syndrome. Be aware 
that triptans may be commonly used intermittently and that either the triptan or the 
SSRI may be prescribed by a different physician. If these agents are used together, 
discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia,
incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive 
serotonergic stimulation 
8)  Literature Reports 

a)  Twelve healthy volunteers received paroxetine 20 mg daily for two
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a single dose of rizatriptan 10 mg. Plasma concentrations of rizatriptan were not 
altered by the administration of paroxetine (Prod Info Maxalt(R), 1998).

 
3.5.1.DG   Rofecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.DH   Selegiline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concurrent administration or overlapping therapy with escitalopram and 
a monoamine oxidase (MAO) inhibitor may result in CNS toxicity or serotonin 
syndrome, a hyperserotonergic state characterized by symptoms such as 
restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info
Lexapro(TM), 2002c). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of escitalopram and selegiline is
contraindicated. Wait at least two weeks after discontinuing a MAO inhibitor before 
initiating escitalopram therapy. In addition, wait at least five weeks after discontinuing
escitalopram before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine

 
3.5.1.DI   Sibrafiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed

Page 83 of 118MICROMEDEX® Healthcare Series : Document

9/1/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/55...

Exhibit E.16, page 83

Case 3:09-cv-00080-TMB     Document 78-26      Filed 03/24/2010     Page 83 of 118



capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.DJ   Sibutramine 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, 
hyperthermia, myoclonus, mental status changes) 
2)  Summary: Sibutramine inhibits the reuptake of norepinephrine, dopamine, and
serotonin. In addition, the two major metabolites of sibutramine, M1 and M2, also 
inhibit the reuptake of these neurotransmitters. A hyperserotonergic state, termed 
serotonin syndrome, may result if sibutramine is given concurrently with a selective 
serotonin reuptake inhibitor. Coadministration of sibutramine and selective serotonin 
reuptake inhibitors is not recommended (Prod Info Meridia(R), 1997). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Sibutramine should not be administered with serotonergic
agents, including selective serotonin reuptake inhibitors, because of the increased risk 
of serotonin syndrome. 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive
serotonergic stimulation 
8)  Literature Reports 

a)  Serotonin syndrome is a condition of serotonergic hyperstimulation and 
manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, 
diaphoresis, shivering, and tremor. If the syndrome is not recognized and
correctly treated, death can result (Sternbach, 1991).  

 
3.5.1.DK   St John's Wort 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, 
hyperthermia, myoclonus, mental status changes) 
2)  Summary: Case reports describe the onset of serotonin syndrome-like symptoms, 
mania, and hypomania following the addition of St. John's Wort to sertraline, 
fluoxetine, and paroxetine therapy (Spinella & Eaton, 2002c; Barbanel et al, 2000a; 
Waksman et al, 2000a; Lantz et al, 1999a). A patient exhibited a syndrome 
resembling sedative/hypnotic intoxication after adding St. John's Wort to
therapy (Gordon, 1998a). St. John's Wort is thought to inhibit serotonin reuptake and 
may have mild monoamine oxidase inhibitory activity (Singer et al, 1999; Thiede &
Walper, 1994), which when added to selective serotonin reuptake inhibitors may result 
in serotonin syndrome. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients should be advised to wait two weeks after stopping
St. John's Wort before restarting selective serotonin reuptake inhibitor therapy. If a 
patient plans to replace selective serotonin reuptake inhibitor (SSRI) therapy with St. 
John's Wort, the half-life of the specific SSRI should be taken into consideration, 
waiting at least 5 half-lives for the SSRI to be metabolized out of the body.
7)  Probable Mechanism: additive serotonergic effect 
8)  Literature Reports 

a)  Five cases have been reported of serotonin syndrome in the elderly
combining prescription antidepressants and St. John's Wort. Case 1 developed 
dizziness, nausea, vomiting and a headache 4 days after starting St. John's Wort 
300 milligrams (mg) three times daily combined with sertraline 50 mg daily.
symptoms resolved 2 to 3 days after stopping all medications. Case 2 developed 
nausea, epigastric pain and anxiety 3 days after starting St. John's Wort 300 mg 
twice daily combined with sertraline 75 mg daily. His symptoms resolved in one 
week after discontinuing both medications, and he resumed sertraline use without 
complications. The third case developed nausea, vomiting, anxiety, and confusion 
2 days after starting St. John's Wort 300 mg twice daily combined with sertraline 
50 mg daily. His symptoms improved in 4 to 5 days after stopping both 
medications and taking cyproheptadine 4 mg three times daily. Case 4 developed 
nausea, anxiety, restless, and irritability 2 days after starting St. John's
mg three times daily combined with sertraline 50 mg daily. Cyproheptadine 4 mg 
twice daily was administered for seven days, and his symptoms improved in 1 
week after stopping the medication. Cases 1 through 4 resumed their prescriptive
sertraline after symptoms subsided and had no further problems. Case 5 
developed nausea, vomiting and restlessness 3 days after starting St. John's 
Wort 300 mg three times daily combined with nefazodone 100 mg twice daily. 
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She continued to take St. John's Wort but discontinued the nefazodone and over
1 week her symptoms Improved. She refused to resume therapy with 
nefazodone, but continued therapy with St. John's Wort and mild to moderate 
symptoms of depression and anxiety returned (Lantz et al, 1999).  
b)  A 50-year-old female taking St. John's Wort 600 mg daily experienced 
symptoms of sedative intoxication when she ingested a single dose of paroxetine 
20 mg. She was incoherent, groggy, slow-moving, and complained of nausea and
weakness. Prior to starting St. John's Wort, she had been receiving paroxetine 40 
mg daily for eight months without adverse effects. After a night of sleep, she 
returned to her baseline mental status (Gordon, 1998).  
c)  A 61-year-old female experienced restlessness and involuntary movements of 
her extremities after beginning paroxetine 20 milligrams (mg) two days after 
discontinuing St. John's Wort 600 mg daily. The patient reported agitation and
akathisia 8 hours after taking the first dose of paroxetine. She presented with 
diaphoresis and involuntary movement of all extremities with hyperreflexia and 
rigidity. Blood pressure, heart rate, and temperature were normal. After 
admission, blood pressure increased to 200/116 mmHg and heart rate
to 145 beats per minute. Creatine kinase increased from 212 units/liter (U/L) 
initially to 1024 U/L. The patient was managed with supportive care and 
lorazepam and discharged after two days (Waksman et al, 2000).  
d)  A 28-year-old male developed a manic syndrome following comedication with 
St. John's Wort and sertraline. The patient was also on testosterone replacement 
therapy following bilateral orchidectomy 2 years earlier, but testosterone levels 
were subtherapeutic. The patient was prescribed sertraline 50 milligrams daily for 
depression following a 2 week trial of St. John's Wort per patient preference (dose 
not specified). Before sertraline was started, the patient was instructed to 
discontinue St. John'sWort, but continued it despite this advice. The patient
experienced improved mood so did not see his physician, believing that he did 
not need further treatment. Over 2 months, the patient had elated mood, was 
irritable, and overspent, buying a car he could not afford, and was ultimately 
arrested for stealing fuel for the car. On arrest, he was referred to psychiatric 
services due to irritability and disinhibition. He was observed to be over
distractible, have flight of ideas, and grandiose delusions, leading to a diagnosis 
of a manic episode. The authors state the possibility of the manic state resulting 
from sertraline therapy alone, and that St. John's Wort may have increased the
risk as a result of monoamine oxidase inhibition. Since the patient's testosterone 
level was subnormal, the possibility of its contribution to the manic state was 
considered low. However, the patient had elevated gonadotropin levels
(luteinizing hormone and follicle-stimulating hormone) which may have 
predisposed the patient to mania (Barbanel et al, 2000).  
e)  A 42-year-old female experienced symptoms consistent with a mixed 
hypomanic episode following concomitant use of fluoxetine, buspirone, Ginkgo
biloba, and St. John's Wort. The symptoms resolved following discontinuation of 
Ginkgo and St. John's Wort. The patient was being treated for depression 
following a mild traumatic brain injury with fluoxetine 20 milligrams (mg) twice 
daily and buspirone 15 mg twice daily. Several weeks prior to presentation, 
buspirone was increased to 20 mg twice daily for persistent anxiety and the 
patient began taking Ginkgo biloba, melatonin, and St. John's Wort in unspecified 
doses. Melatonin was considered unlikely to have contributed to her symptoms.
Ginkgo and St. John's Wort were considered possible contributors since they may 
potentiate antidepressants, and considering the temporal relationship between 
the use of the herbs and onset of symptoms and discontinuation of the herbs
resolution of symptoms. However, the brain injury was considered a possible 
contributor (Spinella & Eaton, 2002b).  

 
3.5.1.DL   Sulfinpyrazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
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concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed
capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.DM   Sulindac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.DN   Sulodexide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed
capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.DO   Sumatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been rare postmarketing reports describing patients with 
weakness, hyperreflexia, and incoordination following the use of a selective serotonin 
reuptake inhibitor and sumatriptan (Prod Info Lexapro(TM), 2003). Concurrent use of 
a triptan and an SSRI may result in serotonin syndrome which may be life
Symptoms of serotonin syndrome may include restlessness, hallucinations, loss of 
coordination, fast heart beat, rapid changes in blood pressure, increased body
temperature, overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should 
be aware that triptans may be commonly used intermittently and that either the triptan 
or the SSRI may be prescribed by a different physician. Discuss the risks of serotonin 
syndrome with patients who are prescribed this combination and monitor them closely 
for symptoms of serotonin syndrome (US Food and Drug Administration, 2006).
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3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as sumatriptan, and an
SSRI, such as escitalopram, may result in a life-threatening condition called serotonin 
syndrome. Be aware that triptans may be commonly used intermittently and that either 
the triptan or the SSRI may be prescribed by a different physician. If these agents are 
used together, discuss the risks of serotonin syndrome with the patient and monitor
closely for symptoms of serotonin syndrome (restlessness, hyperthermia, 
hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive 
serotonergic stimulation 

 
3.5.1.DP   Suprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.DQ   Tapentadol 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, 
hyperthermia, myoclonus, mental status changes) 
2)  Summary: Concurrent use of tapentadol and a selective serotonin reuptake 
inhibitor (SSRI) may result in serotonin syndrome, which may be life-threatening. 
Symptoms of serotonin syndrome may include restlessness, hallucinations, loss of 
coordination, fast heart beat, rapid changes in blood pressure, increased body
temperature, overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info 
tapentadol immediate release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tapentadol and an SSRI may result in a
life-threatening condition called serotonin syndrome. If these agents are used 
together, monitor the patient closely for symptoms of serotonin syndrome 
(restlessness, hyperthermia, hyperreflexia, incoordination), especially during treatment
initiation and dose increases (Prod Info tapentadol immediate release oral tablets, 
2008). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.DR   Tapentadol 

1)  Interaction Effect: an increase in central nervous system and respiratory 
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depression 
2)  Summary: The concomitant use of tapentadol with central nervous system 
depressants including sedatives (eg, alprazolam, midazolam, or zolpidem) may result 
in additive CNS and respiratory depressant effects, including hypotension,
sedation and/or coma. When administering tapentadol and a sedative together, 
dosage of one or both agents may be reduced (Prod Info NUCYNTA(TM) immediate
release oral tablets, 2009). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Consider monitoring the patient for cardiorespiratory
depression when tapentadol and sedatives are used in combination. A reduction in 
dose of one or both drugs may be necessary (Prod Info NUCYNTA(TM) immediate
release oral tablets, 2009). 
7)  Probable Mechanism: additive effects 

 
3.5.1.DS   Tenidap 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.DT   Tenoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
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antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.DU   Tiaprofenic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.DV   Ticlopidine 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed
capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.DW   Tinzaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
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(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.DX   Tirofiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed
capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.DY   Tolmetin 

1)  Interaction Effect: an increased risk of bleeding 
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2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.DZ   Tramadol 

1)  Interaction Effect: an increased risk of seizures and serotonin syndrome 
(hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Seizures and serotonin syndrome have been reported in patients
tramadol. The risk of seizures and serotonin syndrome may be enhanced when 
escitalopram and tramadol therapy are combined (Prod Info Ultram(R), 2001).
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution should be used if tramadol is to be administered to
patients receiving concomitant escitalopram therapy. If possible, avoid this 
combination, especially in patients with underlying conditions that might predispose 
them to seizures . Observe the patient closely for signs and symptoms of
syndrome. 
7)  Probable Mechanism: increased concentration of serotonin in the nervous
and periphery 

 
3.5.1.EA   Tranylcypromine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concurrent administration or overlapping therapy with escitalopram and 
a monoamine oxidase (MAO) inhibitor may result in CNS toxicity or serotonin 
syndrome, a hyperserotonergic state characterized by symptoms such as 
restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info
Lexapro(TM), 2002). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of escitalopram and tranylcypromine is
contraindicated. Wait at least two weeks after discontinuing a MAO inhibitor before 
initiating escitalopram therapy. In addition, wait at least five weeks after discontinuing
escitalopram before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine

 
3.5.1.EB   Valdecoxib 

1)  Interaction Effect: an increased risk of bleeding 
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2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.1.EC   Warfarin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and anticoagulants has been associated with an increased risk of bleeding 
(Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral
solution, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects
(including increased bleeding) have been reported with the coadministration of SSRIs 
with warfarin (Schalekamp et al, 2008; Prod Info LEXAPRO(R) oral tablets, solution,
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When escitalopram and an anticoagulant are given 
concurrently, monitor patients for signs of increased bleeding. Patients who
warfarin should be monitored closely for altered anticoagulant effects, including 
increased bleeding, when escitalopram therapy is initiated or discontinued (Prod Info
LEXAPRO(R) oral tablets, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk 
of clinically relevant bleeding (hospital admission due to bleeding) in patients 
receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 
weeks following SSRI therapy termination. Patients with a mean age of 72 +/
years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine,
citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients 
experienced 11 bleeding episodes during 213.9 treatment years in the warfarin 
plus SSRI group, and 10 patients experienced 14 bleedings during 586.4
treatment years in the warfarin-only group. The corresponding total incidences of 
bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. The hazard 
ratio for first bleedings during treatment with warfarin plus SSRI was 3.49
CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in 
patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a
change in warfarin dose or INR (p=0.48 and p=0.31 respectively). The results of 
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the study may be limited by earlier bleeding events, unknown patient adherence, 
and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants 
other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users 
(acenocoumarol and phenprocoumon) with concomitant selective serotonin 
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to 
nongastrointestinal bleeding. Using national pharmacy and hospitalization 
records, Netherlands researchers identified 1848 cases that were admitted for
abnormal bleeding and compared them with 5818 control subjects also taking 
coumarins. Median duration of treatment in patients was 220 days (range, 1 to 
4690 days). Patients on SSRIs showed greater risk for hospitalization for
nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence 
interval (CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted 
OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al,
2008). 

 
3.5.1.ED   Xemilofiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. 
Bleeding events reported have included epistaxis, ecchymosis, hematoma,
and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution,
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given 
concurrently, monitor patient for signs of increased bleeding (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed
capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.EE   Zolmitriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and 
incoordination following concomitant use of sumatriptan, a 5-hydroxytryptamine
(5HT-1) agonist, and a serotonin specific reuptake inhibitor (SSRI) (Prod Info Imitrex
(R), 1998a; Prod Info Zomig(TM), 1997). Because zolmitriptan is a 5HT 1B/1D 
agonist, a similar interaction between SSRIs and zolmitriptan may occur (Prod Info 
Zomig(TM), 1997). Concurrent use of zolmitriptan and an SSRI may result in serotonin
syndrome which may be life-threatening. Symptoms of serotonin syndrome may 
include restlessness, hallucinations, loss of coordination, fast heart beat, rapid 
changes in blood pressure, increased body temperature, overreactive reflexes,
nausea, vomiting, and diarrhea. Clinicians should be aware that triptans may be 
commonly used intermittently and that either the triptan or the SSRI may be 
prescribed by a different physician. Discuss the risks of serotonin syndrome
patients who are prescribed this combination and monitor them closely for symptoms 
of serotonin syndrome (US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as zolmitriptan, and an
SSRI may result in a life-threatening condition called serotonin syndrome. Be aware 
that triptans may be commonly used intermittently and that either the triptan or the 
SSRI may be prescribed by a different physician. If these agents are used together, 
discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia,
incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive 
serotonergic stimulation 
8)  Literature Reports 

a)  The pharmacokinetics of a single 10 mg dose of zolmitriptan were
by four weeks of fluoxetine 20 mg daily pretreatment in healthy volunteers. The 
effects of zolmitriptan on blood pressure were also not changed by fluoxetine 
therapy (Prod Info Zomig(R), 2002). 
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3.5.1.EF   Zomepirac 
1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining
hemostasis. Case-control and cohort studies have shown that the combined use of 
SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding 
events have included epistaxis, ecchymosis, hematoma, petechiae, and life
threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod 
Info Lexapro(TM), 2003a; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, 
solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, 
monitor patient for signs of increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this
potentiated by concurrent use of NSAIDs or low-dose aspirin. Hospitalizations for 
upper gastrointestinal bleeding were searched among 26,005 users of 
antidepressant medications and compared with the number of hospitalizations in 
those patients who did not receive prescriptions for antidepressants. The amount 
of upper GI bleeding episodes was 3.6 times more than expected (95% 
confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low
dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 to
5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study 
demonstrate an increased risk of upper GI bleeding during the use of SSRIs.
Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even 
further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has
been associated with hallucinations in some patients (Prod Info TORADOL(R) 
oral tablets, 2007). 

 
3.5.2   Drug-Food Combinations 

 
3.5.2.A   Ethanol 

1)  Interaction Effect: potentiation of the cognitive and motor effects of alcohol
2)  Summary: According to the manufacturer, escitalopram did not potentiate
cognitive and motor effects of alcohol. The concomitant use, however, is not 
recommended (Prod Info Lexapro(TM), 2003b). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The use of alchohol by patients taking escitalopram is not
recommended. 
7)  Probable Mechanism: unknown 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Escitalopram Oxalate 
1)  Therapeutic 
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a)  Physical Findings 
1)  Symptoms of depression or anxiety/depression (improvement) 
2)  Maintenance therapy should be periodically reevaluated during long
to determine the clinical need (Prod Info LEXAPRO(R) Oral solution, Oral tablets, 
2009). 

2)  Toxic 
a)  Laboratory Parameters 

1)  Serum sodium levels should be monitored (levels lower than 110
been reported) as medically warranted. There is an increased risk of 
hyponatremia (as a result of the syndrome of inappropriate antidiuretic hormone 
secretion) in patients receiving concomitant diuretics, patients who are volume
depleted, and the elderly. If hyponatremia is confirmed, escitalopram should be 
discontinued and medical management may be necessary. 

b)  Physical Findings 
1)  Abnormal bleeding should be monitored for ecchymoses, hematomas, 
epistaxis and petechiae especially in patients receiving concomitant aspirin, 
NSAIDs, warfarin or other anticoagulants. 
2)  Hyponatremia (as a result of SIADH) should be monitored including symptoms 
of headache, difficulty concentrating, memory impairment, confusion, weakness, 
and unsteadiness. More severe symptoms include hallucination, syncope, 
seizure, coma, and respiratory arrest including fatalities. There is an increased 
risk of hyponatremia in patients receiving concomitant diuretics, patients who are 
volume depleted, and the elderly. If hyponatremia is confirmed, escitalopram 
should be discontinued and medical management may be necessary.
3)  If intolerable withdrawal symptoms occur following a decrease in dose or when 
therapy is being discontinued, it may be necessary to resume the previously 
prescribed dose and taper the dose at a more gradual rate (Prod Info LEXAPRO
(R) Oral solution, Oral tablets, 2009). 
4)  Mania/hypomania may be activated in patients with undiagnosed bipolar 
disorder. Monitoring is recommended especially in patients with a history of 
mania. Escitalopram is not indicated for use in bipolar disorder. 
5)  Monitor patients receiving antidepressants for worsening of depression,
suicidality, or unusual changes in behavior, especially at the initiation of therapy 
or when the dose increases or decreases (Prod Info LEXAPRO(R) Oral solution, 
Oral tablets, 2009). Such monitoring should include at least weekly face
contact with patients or their family members or caregivers during the
weeks of treatment, then visits every other week for the next 4 weeks, then at 12 
weeks, and then as clinically indicated beyond 12 weeks. Families and caregivers 
should be advised of the need for close observation (i.e., daily observation) of 
patients and communication with the prescriber (Anon, 2004) 
6)  Patients who experience symptoms of anxiety, agitation, panic attacks,
insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia, hypomania, 
or mania may be at an increased risk for worsening depression or suicidality. If
these symptoms are observed, therapy should be reevaluated and it may be 
necessary to discontinue medications when symptoms are severe, sudden in 
onset, or were not part of the patient's initial symptoms (Prod Info LEXAPRO(R) 
Oral solution, Oral tablets, 2009; Anon, 2004) 
7)  Seizures should be monitored, especially in patients with a history of seizure 
disorder. 
8)  Serotonin syndrome or neuroleptic malignant syndrome-like reactions should 
be monitored including mental status changes, autonomic instability (tachycardia, 
labile blood pressure, hyperthermia), neuromuscular aberrations (muscle rigidity, 
hyperreflexia, incoordination) and/or gastrointestinal symptoms. There may be an 
increased risk of this reaction with concomitant use of serotonergic drugs
(including triptans), drugs which impair metabolism of serotonin, or antipsychotics 
or dopamine antagonists, all of which are not recommended during escitalopram 
therapy. Treatment should be discontinued if serotonin syndrome or
malignant syndrome-like reactions occur (Prod Info LEXAPRO(R) Oral solution, 
Oral tablets, 2009). 

 
 4.2   Patient Instructions 

A)  Escitalopram (By mouth) 
Escitalopram 
 
Treats severe depression and generalized anxiety disorder (GAD). This medicine is a 
selective serotonin reuptake inhibitor (SSRI). 
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When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to escitalopram or 
citalopram (Celexa®), or if you are using pimozide (Orap®). You should not use this 
medicine if you have used an MAO inhibitor (such as Eldepryl®, Marplan®, Nardil
Parnate®) within the past 14 days. Do not use an MAO inhibitor for at least 14 days after 
you stop using escitalopram. 
 
How to Use This Medicine: 
Liquid, Tablet 

Your doctor will tell you how much of this medicine to use and how often. Do not use 
more medicine or use it more often than your doctor tells you to. 
You may take this medicine with or without food. 
Measure the oral liquid medicine with a marked measuring spoon, oral syringe, or 
medicine cup. 
This medicine should come with a Medication Guide. Read and follow these 
instructions carefully. Ask your doctor or pharmacist if you have any questions. Ask 
your pharmacist for the Medication Guide if you do not have one. Your doctor might 
ask you to sign some forms to show that you understand this information.

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is 
almost time for your next dose, wait until then to use the medicine and skip the missed 
dose. Do not use extra medicine to make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, 
moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any 
leftover medicine after you have finished your treatment. You will also need to throw 
away old medicine after the expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone.

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over
medicines, vitamins, and herbal products. 

Do not use citalopram (Celexa®) while you are using escitalopram. These two 
medicines are closely related and using both could be dangerous. 
Make sure your doctor knows if you are using linezolid (Zyvox®), lithium, tryptophan, 
St. John's Wort, pain or migraine medicines (such as aspirin, tramadol, sumatriptan,
zolmitriptan, rizatriptan, Ultram®, Imitrex®, Zomig®, or Maxalt®), pain or arthritis 
medicines called NSAIDs (such as diclofenac, ibuprofen, naproxen, Advil
Feldene®, Daypro®, Motrin®, Orudis®, Relafen®, or Voltaren®), or a blood
such as warfarin (Coumadin®). Tell your doctor if you are also using cimetidine 
(Tagamet®), carbamazepine (Tegretol®), ketoconazole (Nizoral®), metoprolol 
(Lopressor®), or other medicines for depression (such as amitriptyline, imipramine, 
Norpramin®, or Tofranil®). 
Tell your doctor if you are using any medicines that make you sleepy. These
sleeping pills, cold and allergy medicine, narcotic pain relievers, and sedatives.
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you have 
bleeding problems, kidney disease, liver disease, heart disease, hyponatremia (low 
sodium in the blood), or a history of seizure disorder (such as epilepsy) or mania. Tell 
your doctor if you have a history of neuroleptic malignant syndrome (NMS)
serotonin syndrome. 
For some children, teenagers, and young adults, this medicine can increase thoughts 
of suicide. Tell your doctor or your child's doctor right away if you or your child start to 
feel more depressed and have thoughts about hurting yourselves. Report any unusual 
thoughts or behaviors that trouble you or your child, especially if they are new or are 
getting worse quickly. Make sure the doctor knows if you or your child have trouble 
sleeping, get upset easily, have a big increase in energy, or start to act reckless. Also 
tell the doctor if you or your child have sudden or strong feelings, such as feeling 
nervous, angry, restless, violent, or scared. Let the doctor know if you, your
anyone in your family has bipolar disorder (manic-depressive) or has tried to commit 
suicide. 
You may need to take this medicine for up to 4 weeks before you feel better. Keep 
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using this medicine for the full treatment time. If you feel that the medicine is not 
working well, do not take more than your prescribed dose. Call your doctor for
instructions. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing 
anything else that could be dangerous if you are not alert. 
Do not stop using this medicine suddenly without asking your doctor. You may
slowly decrease your dose before stopping it completely. 
Your doctor will need to check your progress at regular visits while you are using this 
medicine. Be sure to keep all appointments. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in
your mouth or throat, chest tightness, trouble breathing. 
Blistering, peeling, or red skin rash. 
Change in how much or how often you urinate, or painful urination. 
Chest pain or shortness of breath. 
Confusion, weakness, or muscle twitching. 
Fast, pounding, or uneven heartbeat. 
Fever, chills, cough, sore throat, and body aches. 
Painful, prolonged erection of the penis. 
Swelling in your hands, ankles, or feet. 
Unusual behavior or thoughts of hurting yourself or others. 
Unusual bleeding or bruising. 

 
If you notice these less serious side effects, talk with your doctor: 

Dry mouth. 
Headache, dizziness, or drowsiness. 
Nausea, diarrhea, constipation, or upset stomach. 
Problems with sex. 
Runny or stuffy nose. 
Sweating. 
Tiredness. 
Trouble with sleeping. 

 
If you notice other side effects that you think are caused by this medicine, tell your

 
 4.3   Place In Therapy 

A)  Depression 
1)  Escitalopram is indicated for the acute and maintenance treatment of major depressive 
disorder in adults and adolescents age 12 years and older (Prod Info LEXAPRO(R)
solution, Oral tablets, 2009). 
2)  The selective serotonin (5-HT) reuptake inhibitors (SSRIs) are considered agents of 
choice for mild or moderate depression by many specialists. More severe depression, or
depression unresponsive to the SSRIs, is usually treated by tricyclic antidepressants, MAO 
inhibitors, or bupropion or venlafaxine. There is no consistent evidence that one SSRI is
superior to another. 
3)  In several studies, escitalopram has been reported effective in major depression. In a 
pooled analysis of placebo-controlled trials escitalopram demonstrated a statistically 
significant improvement in depressive symptoms compared to placebo at one
compared to 4 weeks for citalopram. The actual improvement in depressive symptoms for 
escitalopram compared to placebo at weeks one and 2 was an approximately one point
decrease (out of a possible 60) as measured on the Montgomery Asberg Depression 
Rating Scale (Gorman et al, 2002). The clinical significance of this change is uncertain. 
There was no statistically significant difference between escitalopram 10 mg per day and 
placebo in regards to discontinuation rates due to adverse effects or in the rate of 
treatment-emergent adverse events. Both escitalopram 20 mg per day and citalopram
mg per day did show statistically significant higher rates for discontinuation due to adverse 
effects and in treatment-emergent adverse events (Burke et al, 2002). A comparison of 
equivalent doses of escitalopram 10 mg per day and citalopram 20 mg per day is needed 
to determine if escitalopram offers clinical advantages over citalopram in the incidence of 
adverse drug effects. 

B)  Generalized Anxiety Disorder 
1)  Escitalopram is indicated in the acute treatment of generalized anxiety disorder in 
adults (Prod Info LEXAPRO(R) Oral solution, Oral tablets, 2009). 
2)  For the acute treatment of generalized anxiety disorder (GAD), SSRIs such as 
paroxetine, sertraline, and escitalopram, as well as venlafaxine, benzodiazepines such as
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alprazolam and diazepam, and the tricyclic antidepressant (TCA) imipramine are effective. 
The SSRIs and venlafaxine are preferred to benzodiazepines and TCAs due to better
tolerability. Studies have shown that long-term treatment with SSRIs or venlafaxine 
increases response rates and prevents relapse (Baldwin & Nair, 2005). 
3)  Escitalopram has been shown to be effective for the acute and chronic treatment of 
GAD, as well as in the prevention of relapse (Goodman et al, 2005; Davidson et al,
Allgulander et al, 2006). In three 8-week randomized controlled trials, patients treated with 
escitalopram 10 milligrams (mg) daily showed statistically significant improvement over 
placebo as early as 1 week, as measured by change from baseline Hamilton Rating Scale 
for Anxiety (HAMA) scores (Goodman et al, 2005). Patients completing the 8
were invited to participate in a 24-week, open-label extension in which all patients received 
escitalopram. Initially, patients who received escitalopram in the lead-in trials had greater 
improvements than patients who received placebo, but by week 4 of the extension trial, 
patients were at the same level of improvement regardless of previous treatment. Overall, 
76% of patients were considered responders and 49% achieved remission (Davidson et al, 
2005). In a relapse prevention study lasting 24 to 76 weeks, patients on placebo were 4 
times more likely to relapse than patients who were treated with escitalopram 20 mg daily 
(Allgulander et al, 2006). A comparison study found escitalopram to be as effective as 
paroxetine in the treatment of GAD; however, escitalopram was better tolerated (Bielski et 
al, 2005). 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Antidepressant effects are secondary to inhibition of reuptake of serotonin (5
serotonergic neurons via binding to the serotonin transporter, resulting in increased
synaptic availability of 5-HT (Owens et al, 2001; Owens & Knight, 2000). 

B)  PHARMACOLOGY 
1)  The antidepressant citalopram is a selective serotonin (5-HT) reuptake inhibitor (SSRI); 
it is available for clinical use as a racemic mixture (S(+)-citalopram and R(-)-citalopram in a
1:1 ratio) (Montgomery et al, 2001; Sanchez & Hogg, 2000). Escitalopram is the S(+)
enantiomer of citalopram, and appears responsible for most or all antidepressant activity of 
the racemic compound (Sanchez & Hogg, 2000; Sanchez & Brennum, 2000; Bergqvist et 
al, 2001; Mitchell & Hogg, 2001). In vitro, escitalopram was about twice as potent as
racemic citalopram and 130 times as potent as R(-)-citalopram as an inhibitor of 5
reuptake (Sanchez & Brennum, 2000; Sanchez & Hogg, 2000; Owens et al, 2001; 
Bergqvist et al, 2001) and exhibited minimal-to-no effect on norepinephrine or
reuptake (Sanchez & Brennum, 2000). 
2)  Subcutaneous escitalopram was reported effective in an animal model predictive of
antidepressant activity, and at least twice as potent as subcutaneous citalopram (Mitchell 
& Hogg, 2001). The onset of antidepressant activity with escitalopram was faster than
of racemic citalopram (Montgomery et al, 2001) or tricyclic antidepressants (Papp & 
Sanchez, 2001) in rat models of depression. 
3)  Escitalopram has demonstrated anxiolytic activity in animal models of generalized and 
panic anxiety, whereas the R(-)-enantiomer was essentially inactive (Sanchez, 2001).
These data suggest that the clinical anxiolytic actions observed with racemic citalopram 
are due to escitalopram. 

 
 4.5   Therapeutic Uses 

 
4.5.A   Escitalopram Oxalate 

Cerebrovascular accident - Depression; Prophylaxis 

Generalized anxiety disorder 

Major depressive disorder 

Mixed anxiety and depressive disorder 

Obsessive-compulsive disorder 

Panic disorder 

Trichotillomania 
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4.5.A.1   Cerebrovascular accident - Depression; Prophylaxis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

In a 12-month, multicenter, randomized, double-blind study (n=176), 
prophylaxis with oral escitalopram 5 or 10 milligrams/day was more effective 
than placebo or problem-solving therapy in reducing the frequency
onset depression in adults with recent ischemic or hemorrhagic stroke 
(Robinson et al, 2008) 

c)  Adult: 
1)  Prophylaxis with oral escitalopram was more effective than placebo in 
lowering incidence of depression in nondepressed patients with recent stroke in a 
12-month, multicenter, randomized, double-blind study (n=176); however,
benefit seen in patients exposed to nonblinded problem-solving therapy arm was 
not statistically significant compared to placebo. Patients older than 50 years and 
less than 90 years of age (mean age, 62 years) who had experienced
ischemic or hemorrhagic stroke within 3 months were included, provided they did 
not meet the DSM-IV diagnostic criteria for major or minor depressive disorder or 
had a Hamilton-17 Depression Rating Scale (HDRS) score of greater
(mean score range at baseline, 7 to 7.22). Patients were randomized to receive 
double-blinded therapy with either escitalopram 5 milligrams (mg)/day (for 
patients older than 65 years) or 10 mg/day (for patients 65 years or older) (n=59),
or placebo (n=58), or nonblinded problem-solving therapy (n=59) for 12 months. 
In the problem-solving therapy arm, patients selected a problem and went 
through 7 steps to form a course of action; therapy involved 6 treatment sessions 
over the first 12 weeks and 6 reinforcement sessions over the remaining 9 
months. Assessments were conducted at 3 month intervals using the Structured 
Clinical Interview for DSM-IV, and patients meeting major or minor depression 
diagnostic criteria and with a HDRS score of greater than 12 were diagnosed with 
depression (primary outcome measure). At 12 months, there are 11 major and 2 
minor cases of depression (total, 22.4%) in the placebo arm compared to 3 major 
and 2 minor cases (total, 8.5%) in the escitalopram arm. Excluding data from 27 
(13.5%) of the study patients who dropped out for various reasons prior to 
receiving treatment and after adjusting for prior history of mood disorder (n=3 in 
each arm), patients in the placebo group were significantly more likely to develop 
depression compared to patients in the escitalopram group (adjusted hazard ratio 
(HR), 4.5; 95% confidence interval (CI), 2.4 to 8.2; p less than 0.001),
number needed to treat (NNT) of 7.2 acute stroke patients. In the problem
therapy group, there were 5 major and 2 minor cases of depression (total, 11.9%; 
adjusted HR (vs placebo), 2.2; 95% CI, 1.4 to 3.5; p less than 0.001),
NNT of 9.1 acute stroke patients. Notably, an intention-to-treat analysis that 
included post-randomization dropouts (n=27), with the assumption that they 
developed depression, revealed statistical significance compared to
the escitalopram group (34.5% vs 23.1%, respectively; adjusted HR, 2.2; 95% CI, 
1.2 to 3.9; p=0.007) but not for the problem-solving therapy group (34.5% vs 
30.5%, respectively; adjusted HR, 1.1; 95% CI, 0.8 to 1.5; p=0.51). Among 
secondary efficacy variables, activities of daily living (measured using the 
Functional Independence Measure) as well as social functioning (measured using 
the Social Functioning Exam scores) improved across all 3 groups, with no 
significant time to treatment interaction. Additionally, there were no significant 
differences in frequency of adverse events, including all-cause hospitalizations 
and gastrointestinal effects, between the groups (Robinson et al, 2008).

 
4.5.A.2   Generalized anxiety disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 
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Indicated in the acute treatment of generalized anxiety disorder in adults 
(Prod Info LEXAPRO(R) Oral solution, Oral tablets, 2009). 
Treatment with escitalopram in older adults (60 years or older) with
generalized anxiety disorder (GAD) was associated with improved cumulative 
clinical response rates in anxiety symptoms and self-reported role functioning 
compared to placebo, in a 12 week, randomized, double-blind, placebo
controlled, phase 2 study (n=179); however, statistical significance was 
observed only in the modified intent-to-treat analysis (Lenze et al,

c)  Adult: 
1)  A pooled analysis of three short-term double-blind, placebo-controlled, 
flexible-dose studies showed that escitalopram is more effective than placebo in 
treating generalized anxiety disorder (GAD). Patients (mean age, approximately 
39 years) with a diagnosis of GAD and a Hamilton Rating Scale for Anxiety 
(HAMA) total score of at least 18 and at least a score of 2 on the tension and 
anxiety items were included. Those with diagnoses of major depressive disorder,
schizophrenia, psychosis, bipolar disorder, developmental or cognitive disorders, 
and substance abuse within the past 6 months were excluded. Following a 1
week placebo lead-in period, patients were randomized to receive either
escitalopram 10 milligrams (mg) daily (n=429) or placebo (n=427). The 
escitalopram dose could be increased to 20 mg daily after 4 weeks if response 
was judged to be insufficient by the investigator. The primary endpoint was 
change in HAMA total score from baseline to week 8. The mean change from
baseline for HAMA total score was a 10.1-point decrease (+/-0.3) for escitalopram 
and a 7.6-point decrease (+/-0.3) for placebo (p less than 0.001). At week 8, 
response, defined as a decrease of at least 50% in mean HAMA score, occurred 
in 47.5% of escitalopram-treated patients and 28.6% of placebo-treated patients 
(p less than 0.001). Remission, defined as a HAMA score of 7 or less, occurred in 
26.4% of escitalopram-treated patients and 14.1% of placebo-treated
less than 0.001). Clinical Global Impressions of Improvement (CGI-I) response, 
defined as a CGI-I score of 1 or 2, occurred in 52% of escitalopram-
patients and 37% of placebo-treated patients (p less than 0.001). In the three
trials, the most commonly reported adverse effects were nausea (escitalopram, 
18.2%; placebo, 7.5%), ejaculation disorder (escitalopram, 14.3%; placebo, 
1.5%), insomnia (escitalopram, 11.9%; placebo, 5.6%), fatigue (escitalopram, 
7.7%; placebo, 2.1%), decreased libido (escitalopram, 6.8%; placebo, 2.1%),
anorgasmia (escitalopram, 5.7%; placebo, 0.4%) (Goodman et al, 2005).

Patients who completed 8-week trials comparing escitalopram to placebo 
were invited to participate in a 24-week, open-label, flexible-dose extension
study (n=526) of escitalopram. Inclusion and exclusion criteria were the same 
as for the previous trials, with the added requirement that the patient had 
participated in and completed one of the three 8-week trials within the past 
72 hours. All patients, regardless of treatment received in the short
trials, were given escitalopram 10 milligrams (mg) daily for 4 weeks. After 4 
weeks of treatment, the dose could be increased to 20 mg daily if the 
patient's response was unsatisfactory. The primary endpoint of this extension 
study was improvement in Hamilton Rating Scale for Anxiety (HAMA)
Baseline HAMA scores in the placebo-treated group from the lead
were higher than in those patients who had been treated with escitalopram in 
the lead-in trials. However, within 4 weeks of open-label escitalopram 
treatment, the improvement had equalized between the two groups and 
remained similar throughout the rest of the study. Of the patients
56.8% completed the extension study. For the intent-to-treat (ITT) population 
(n=521), the mean change in HAMA score at 24 weeks was -3.87 +/
and 76% of patients were considered responders and 49% remitters 
(Davidson et al, 2005). 

2)  Escitalopram was effective in the prevention of relapse of generalized anxiety
disorder (GAD) in a clinical trial that began with a 12-week, open-label period 
(n=491) followed by a double-blind, randomized treatment period (n=373) 
between 24 and 76 weeks. Patients included were those between the ages of 18 
and 65 with a primary diagnosis of GAD and a Hamilton Rating Scale
(HAMA) score of 20 or greater. Those with a diagnosis of major depressive 
disorder, panic disorder, social anxiety disorder, bipolar disorder, eating 
disorders, suicidal ideations, psychoses, and substance abuse disorders were
excluded. Patients were given escitalopram 10 milligrams (mg) daily for the first 
week of the open-label period, then doses were increased to 20 mg daily for the 
remainder of the 12-week period. At 12 weeks, responders were randomized to 
continue escitalopram 20 mg daily or placebo for the maintenance phase.
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double-blind period ended on the same date for all patients (24 to 76 weeks of 
treatment), then was followed by a 2-week taper. The primary endpoint was time 
to relapse during the double-blind period, as defined by an increase in the HAMA
total score of 15 or greater or investigator-determined lack of efficacy. The mean 
HAMA total score at the beginning of the open-label period was 27.3 +/
standard deviation (SD). At the start of the double-blind period, the mean HAMA 
total score for the placebo group was 5 +/-3.1, and the mean HAMA
for the escitalopram group was 5.7 +/-2.9. Escitalopram was beneficial compared 
to placebo with regard to time to relapse (p less than 0.001; log-rank test).
Escitalopram was associated with decreased relapse compared to placebo (19% 
versus 56%, respectively; p less than 0.001). The hazard ratio for relapse was 
4.04 (95% confidence interval (CI), 2.75 to 5.94). The change in total HAMA 
score from the beginning of the double-blind period to the end of 24 weeks
decrease of 0.83 in the escitalopram group and an increase of 0.39 in the placebo 
group (treatment difference, -1.22; 95% CI, -2.28 to -0.17). The most common 
side effects reported during the open-label period of treatment with escitalopram 
include nausea (24.2%), headache (16.7%), ejaculation dysfunction (11.8%), 
dizziness (11.6%), fatigue (11.2%), insomnia (11%), and dry mouth (10.8%). The 
most common side effects reported during the double-blind portion of the study 
were headache (escitalopram, 11.2%; placebo, 3.7%), rhinitis (escitalopram, 
13.9%; placebo, 5.9%), and upper respiratory tract infections (escitalopram, 7%; 
placebo, 2.7%), and the withdrawal rate for adverse effects was similar
the two groups (escitalopram, 7%; placebo, 8.5%) (Allgulander et al, 2006).

a)  Geriatric Populations 
1)  Treatment with escitalopram in older adults (60 years or older) with 
generalized anxiety disorder (GAD) was associated with improved 
cumulative clinical response rates in anxiety symptoms and self
role functioning compared to placebo, in a 12-week, randomized, 
double-blind, placebo-controlled, phase 2 study (n=179); however,
statistical significance was observed only in the modified intent
analysis. Patients with a principal diagnosis of GAD according to the 
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition 
(DSM-IV) criteria, and clinically significant anxiety symptoms (defined as 
a score of 17 or greater in the Hamilton Anxiety Rating Scale (HARS);
total anxiety score range from 0 to 56) were enrolled. Patients were 
excluded from the study if they had a history of lifetime psychosis, 
bipolar disorder, dementia, increased suicide risk, medical instability, 
ongoing psychotherapy, and current antidepressant or anxiolytic use 
(with the exception of benzodiazepine use equivalent to lorazepam 2 
milligrams/day (mg/day)). Eligible patients were randomized in a 1:1 
fashion to receive escitalopram 10 mg orally daily (mean age, 71.1 +/
7.4 years (yr); n=85) or matching placebo (mean age, 72.2. +/
n=92) for 12 weeks. Patients who did not achieve a clinical response 
after 4 weeks of escitalopram 10 mg orally daily were given an increased 
escitalopram dose of 20 mg orally daily, as tolerated. Outcomes were 
defined as changes in symptoms of anxiety on the Clinical Global 
Impressions Improvement Scale (CGI-I), HARS, Penn State Worry
Questionnaire (PSWQ), and role functioning. The primary endpoint was 
a response defined as CGI-I of 1 (very much improved) or 2 (much 
improved). In the modified intent-to-treat (ITT) analysis among 
participants who provided at least 1 follow-up data point (n=177), 
response was higher in the escitalopram arm (60%; 95% CI, 50% to 
71%) compared with the placebo arm (45%; 95% CI, 36% to 56%; 
p=0.048). However, in the ITT analysis (n=179), the response was not
statistically different between the escitalopram and placebo
arms (57%; 95% CI, 46% to 67% vs 45%; 95% CI, 35% to 55%; p=0.11). 
Overall, cumulative incidence of response was higher in the 
escitalopram arm versus placebo arm (mean response rate, 69%; 95% 
CI, 58% to 80% vs 51%; 95% CI, 40% to 62%, respectively; p=0.03). 
Treatment with escitalopram also significantly improved the PSWQ and 
activity limitations subscale scores compared to placebo. Fatigue and 
somnolence (41.1%) were the most common adverse effect associated 
with escitalopram and appeared to be dose-related (Lenze et al,

 
4.5.A.3   Major depressive disorder 

FDA Labeled Indication 
a)  Overview 
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FDA Approval: Adult, yes; Pediatric, yes (age 12 years and older)
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy
Recommendation: Adult, Class IIa; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Indicated for the acute and maintenance treatment of major depressive 
disorder in adults and adolescents age 12 years and older (Prod Info 
LEXAPRO(R) Oral solution, Oral tablets, 2009). 
Escitalopram has been more effective than placebo in alleviating symptoms 
of major depression in adults (Burke et al, 2002b; Gorman et al, 2002b;
Wade et al, 2002; Montgomery et al, 2001a; Anon, 2000; Wade et
Burke, 2000a; Gorman, 2001a).  
Escitalopram was not statistically better than placebo in the treatment of
major depressive disorder (MDD) among pediatric patients aged
years (n=261) (Wagner et al, 2006); however, in a multicenter, double
randomized, placebo-controlled study (n=316), escitalopram was significantly 
more effective than placebo among adolescent patients with MDD (Emslie et 
al, 2009). 
The efficacy of escitalopram for maintenance treatment of major depressive 
disorder in adolescents age 12 to 17 years was extrapolated from adult data 
(Prod Info LEXAPRO(R) Oral solution, Oral tablets, 2009). 

c)  Adult: 
1)  Randomized studies (published and unpublished) have reported significantly 
greater efficacy of escitalopram 10 or 20 milligrams (mg) daily compared to 
placebo in the treatment of major depressive disorder, based on improvements in 
the Montgomery Asberg Depression Rating Scale (MADRS), the Clinical Global 
Impressions (CGI) scale, and the Hamilton Depression Rating Scale (HAMD) 
(Burke et al, 2002b; Gorman et al, 2002b; Wade et al, 2002; Montgomery et al, 
2001a; Anon, 2000; Wade et al, 2001b; Burke, 2000a; Gorman, 2001a). Some of
these studies appeared to involve the same patient populations, with 
reinterpretation of data; others were the same population with varied lengths of 
treatment. The three published studies were all of short duration (8 weeks) (Burke
et al, 2002b; Gorman et al, 2002b; Wade et al, 2002). Differences in the efficacy 
of escitalopram (10 and 20 mg) relative to placebo at endpoint in the treatment of 
depression were statistically significant and amounted to decreases of 3
points on the MADRS (Burke et al, 2002b; Wade et al, 2002). 
2)  In studies providing response rates (50% reduction in MADRS scores 
compared to baseline) (Burke et al, 2002b; Gorman et al, 2002b; Wade et
2002; Wade et al, 2001b; Gorman, 2001a), 42% to 44% of patients responded to 
placebo with 56% to 61% responding to escitalopram 10 or 20 milligrams (mg); 
this difference reached statistical significance in favor of escitalopram.
3)  In direct comparisons (unpublished studies), escitalopram 10 or 20 mg
has not been statistically superior to citalopram 20 or 40 mg daily (Gorman, 
2001a; Burke, 2001b; Montgomery et al, 2001c). However, in an analysis of 
pooled data from placebo-controlled trials, escitalopram 10 or 20 mg showed a
statistically significant (p less than 0.05) decrease in Montgomery Asberg 
Depression Rating Scale scores compared to citalopram 40 mg daily at one and 6 
weeks, but not at weeks 2, 4, or 8 (Gorman et al, 2002b). 
4)  In a randomized, double-blind study involving patients with major
disorder of at least one month in duration (n=366), Montgomery Asberg 
Depression Rating scale (MADRS), Clinical Global Impression (CGI), and 
Hamilton Rating Scale for Depression (HAMD) scores were improved to a 
significantly greater extent with escitalopram 10 or 20 milligrams (mg)
placebo. This difference was first noted at one week on the mood item of the 
HAMD scale and on the CGI scale. At week 2 there was also a statistically 
significant difference noted on the MADRS and HAMD scales; improvements
remained statistically significant in favor of escitalopram throughout the 8 weeks 
of therapy. Discontinuation of treatment due to adverse events was slightly more 
frequent in the 20-mg group compared to 10 mg daily or placebo groups
al, 2002b). 

d)  Pediatric: 
1)  In a multicenter, double-blind, randomized, placebo-controlled study (n=316), 
escitalopram was significantly more effective than placebo in the treatment of 
adolescent patients with major depressive disorder (MDD). Adolescent patients 
diagnosed with MDD as defined by the Diagnostic and Statistical Manual
Mental Disorders (DSM-IV) criteria and Kiddie Schedule for Affective Disorders 
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and Schizophrenia for School-Age Children - Present and Lifetime version, with 
current MDD episode of at least 12 weeks duration, a score of at least 45 on the
Children's Depression Rating Scale-Revised (CDRS-R) at both screening and 
baseline visits, a Clinical Global Impressions-Severity (CGI-S) Scale score of at 
least 4 at baseline, a Kaufman Brief Intelligence Test score of 80 or higher were 
eligible for the study. There was a 2-week screening period and all patients 
received single-blind placebo during the second week. Following the screening
period, eligible patients were randomized to receive escitalopram 10 
milligrams/day (mg/day) for the first 3 weeks (n=158; mean age, 14.7 +/
years (yr)) or placebo (n=158; mean age, 14.5 +/- 1.5 yr). After 3 or 4 weeks, the
escitalopram dose could be adjusted to 20 mg/day or remain at 10 mg/day if 
patients developed intolerance at higher doses. Baseline characteristics were 
similar between the escitalopram arm (mean duration of depressive episode, 15.7 
+/- 17.4 months; antidepressant naive, 81.3%) and the placebo arm (mean
duration of depressive episode, 16.5 +/- 15.4 months; antidepressant naive, 
85.4%). The mean baseline CDRS-R scores (57.6 vs 56; p=0.034) and CGI
scores (4.6 vs 4.4; p=0.007) indicated greater severity of depression in the 
escitalopram arm compared with the placebo arm, but the differences were
clinically significant. A total of 81.3% (126 of 154) of patients in the escitalopram 
group completed the 8 weeks of treatment compared to 84.7% (133 of 157) of the 
patients who received placebo. The mean dose of escitalopram was 13.2 +/
mg/day and 68.4% patients who received escitalopram had a dose increase 
compared to 76.4% of patients in the placebo arm. Based on the intent
analysis, patients who received escitalopram experienced a greater improvement 
in the CDRS-R scores at week 8 (primary endpoint) compared with patients who 
received placebo (mean +/- standard error of mean, -22.1 +/- 1.22 vs 
1.27; difference, -3.356; 95% CI, -6.226 to -0.486; p=0.22). Additionally, the mean
change from baseline to week 8 for the CGI-S scores (secondary endpoint) was 
greater for the patients who received escitalopram compared with placebo (
+/- 0.11 vs 1.4 +/- 0.12; difference, -0.37; 95% CI, -0.64 to -0.1; p=0.007).
Escitalopram was associated with a higher incidence of insomnia (10.3% vs 
6.4%), nausea (10.3% vs 8.3%) and influenza-like symptoms (7.1% vs 3.2%). 
Relative to escitalopram, placebo was associated with a higher incidence
menstrual cramps (15.2% vs 10.9%) and inflicted injury (13.4% vs 9%) (Emslie et 
al, 2009). 
2)  In an 8-week, multicenter, double-blind, randomized, placebo-controlled trial 
among children and adolescents aged 6 to 17 years with major depressive 
disorder (n=261; 6 to 11 years, n=104; 12 to 17 years, n=157), escitalopram was 
not statistically better than placebo in outcome measures. All patients (mean age, 
12.3 +/- 3 years) were free of other psychiatric disorders, of whom 52% were 
female. Patients were randomly assigned to either escitalopram 10 milligrams 
(mg) once daily for the first 4 weeks, followed flexible dosing of 10 to 20 mg daily 
(n=129) or matching placebo (n=132). The median dose of escitalopram was 11.9 
+/- 2.3 mg per day. Baseline Children's Depression Rating Scale-Revised (CDRS
R) scores were 54.5 for escitalopram-treatment patients and 56.6 for the placebo
treated patients, with higher scores indicating worsening of depression. Based on 
the intent-to-treat analysis using the last observation-carried-forward (LOCF) 
approach, the improvement from baseline at week 8 in the CDRS-R score 
(primary outcome) was similar between the escitalopram and the placebo group
(mean change, -21.9 vs -20.2; p=0.31). Escitalopram was not statistically better 
than placebo in Clinical Global Impressions-Improvement (CGI-I) (p=0.167), 
Clinical Global Impressions-Severity (CGI-S) (p=0.057), and Children's Global
Assessment Scale (CGAS) Compliance (p=0.065) scores. In the subgroup 
analysis among adolescents aged 12 to 17 years (n=157) using the LOCF 
approach, escitalopram demonstrated significant improvements from baseline 
compared with placebo in CGI-I (2.4 vs 2.8; p=0.038), CGI-S (-1.5 vs 
and CGAS scores (15.7 vs 10; p=0.005). Compliance rates were not statistically 
different, at 77.9% and 86.5% for the escitalopram and the placebo group, 
respectively. Headache (22.9% vs 21.8%), abdominal pain (10.7% vs 5.3%), and 
nausea (7.6% vs 4.5%) were more frequently associated with escitalopram than 
placebo. Suicidal ideation and intent were reported in one escitalopram
patients and 2 placebo-treated patients, none of which was successful (Wagner
et al, 2006). 

 
4.5.A.4   Mixed anxiety and depressive disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
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Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Effective in treating anxiety in patients with major depression in controlled 
studies (Burke et al, 2002b; Lydiard, 2001c) 

c)  Adult: 
1)  Escitalopram 10 or 20 milligrams (mg) daily was reported to be superior to 
placebo in treating both anxiety and depression in outpatients with major 
depression in an 8-week, placebo-controlled, double-blind study. There were
statistically significant decreases in anxiety scores relative to placebo for both 
treatment groups; 1.1 points (p=0.04) for the 10 mg escitalopram group and 2.6 
points (p less than 0.01) for the 20 mg escitalopram group. These differences
represented the change from baseline to endpoint (week 8) as measured by the 
Hamilton Rating Scale for Anxiety (Burke et al, 2002b). 
2)  In an unpublished, 8-week, placebo-controlled studies, escitalopram 10 or 20
milligrams (mg) daily was reported to be superior to placebo in treating both 
anxiety and depression in outpatients with major depression. Antianxiety benefits 
were demonstrated by improvements in the anxiety subscale of the Hamilton
Depression Rating Scale (HAMD), the inner tension component of the 
Montgomery-Asberg Depression Rating Scale (MADRS), and the Hamilton 
Anxiety Scale (HAMA). Doses of 20 mg tended to be more effective than 10 mg. 
Combined data for both doses indicated antianxiety and antidepressant effects 
comparable to citalopram 20 or 40 mg daily; slightly faster improvement of
symptoms was seen with escitalopram versus citalopram, although this was not 
statistically significant (Lydiard, 2001c). 

 
4.5.A.5   Obsessive-compulsive disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

In patients with obsessive-compulsive disorder, continued treatment with
escitalopram during a 24-week, randomized, double-blind, placebo
phase maintained clinical response observed after 16 weeks of open
treatment, and yielded higher relapse prevention than placebo (Fineberg et 
al, 2007). 
In a 24-week, randomized, double-blind study (n=466), treatment
escitalopram 20 milligrams (mg) per day was more effective than placebo 
and achieved comparable efficacy to paroxetine in treating adult moderate
to-severe obsessive-compulsive disorder (Stein et al, 2007). 

c)  Adult: 
1)  General Information 

a)  Treatment with oral escitalopram was more effective than placebo in 
treating adult moderate-to-severe obsessive-compulsive disorder (OCD) in a 
24-week, randomized, double-blind study (n=466) (Stein et al, 2007). This 
study also employed paroxetine as an active-comparator and escitalopram 
efficacy was comparable to that observed with paroxetine. Common side 
effects included nausea, headache, and fatigue among the active treatment 
arms. In another study in adults with moderate-to-severe OCD, following 16 
weeks of open-label treatment with escitalopram 10 or 20 mg/day,
responders randomized to 24 weeks of continued treatment with
escitalopram at the same doses during the subsequent double-
maintained clinical response and had lower relapse rates (52% vs 23%) 
compared to placebo (Fineberg et al, 2007). Notably, exclusion of patients 
with other primary or axis I psychiatric disorders and/or significant somatic
comorbidity in both studies may limit the generalizability of these findings.

2)  Clinical Trials 
a)  Twenty-four weeks of continued treatment with escitalopram during a 
randomized, double-blind, placebo-controlled phase maintained clinical 
response observed after 16 weeks of open-label treatment and yielded 
higher relapse prevention in patients with obsessive compulsive
(OCD). Patients with moderate-to-severe OCD diagnosed according to the 
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DSM-IV (Third Revision) criteria (aged 18 to 65 years; mean, 35.8 years) 
were required to have a Yale-Brown Obsessive Compulsive Scale (Y
total score of 20 or higher, with an OCD duration of at least 1 year and stable
symptoms for at least 6 months, and no other primary psychiatric disorders or 
significant somatic comorbidity. Patients (n=468; mean +/- standard deviation 
(SD) Y-BOCS total score, 26.4 +/- 3.7) were first enrolled in a 16
open-label phase, receiving oral escitalopram 10 mg/day for the first week, 
and then titrated up to 20 mg/day based on tolerability and efficacy; the dose 
was fixed from weeks 12 to 16. Of the 374 patients completing the open
phase, 320 who responded to treatment (ie, had a 25% or greater decrease
from baseline Y-BOCS total score; mean +/- SD Y-BOCS total score at 16 
weeks, 15 +/- 8.5) were entered into the double-blind phase and randomized 
to receive either escitalopram 10 or 20 mg/day (n=163) or placebo (n=157) 
for 24 weeks. Escitalopram was tapered off in patients assigned to
as well as in the escitalopram group at the end of the study (week 25); 82% 
of patients in the escitalopram group received the 20 mg/day dose. During 
the double-blind phase, trained raters assessed patients using Y
National Institute of Mental Health-Obsessive Compulsive Scale
OCS), and Clinical Global Impressions-Severity of Illness (CGI-
Improvement of Illness (CGI-I) every 2 weeks until week 8 and every 4 
weeks. Relapse was defined as an increase in the Y-BOCS total score of 5 
or greater, or lack of efficacy based on the investigator’s judgment. A
Meier survival analysis revealed that the primary efficacy measure, time to 
relapse of OCD from the start of the double-blind phase (baseline), was 
significantly in favor of escitalopram compared to placebo (p less than 0.001; 
log-rank test). The relapse rate was significantly higher in the placebo group 
compared to the escitalopram group (52% vs 23%; p less than 0.001), 
yielding an estimated hazard ratio of 2.74 (p less than 0.001). A statistically 
significant between-group difference in Y-BOCS total score was evident from 
week 4 of the double-blind phase, which was maintained through week 24.
While the mean +/- SD Y-BOCS total scores in the placebo group
from 11.2 +/- 5.3 at baseline to 14.8 +/- 7.5, Y-BOCS total score in the 
escitalopram group were essentially unchanged (10.8 +/- 5.4 at baseline to 
10.7 +/- 7.3 at 24 weeks), yielding an adjusted mean change (placebo vs
escitalopram) of -3.67 (95% confidence interval, -4.91 to 2.42). Among other 
secondary efficacy measures, the mean NIMH-OCS, CGI-S, and CGI
scores in the escitalopram group, all of which had reduced significantly from 
baseline during the open-label phase, remained either unchanged or slightly
decreased compared to values at randomization. In the placebo
measures were increased at week 24 compared to randomization and the 
adjusted mean change from randomization was statistically significantly in 
favor of escitalopram for all measures. Of the 20% (n=94/468) of patients 
who withdrew from the study during the open-label phase, 28 patients
withdrew due to adverse events. During the double-blind phase,
rates were comparable between the groups (escitalopram, 7.9% vs placebo, 
8.9%). Adverse events occurred in 39% of escitalopram-treated patients 
compared to 31.6% of placebo-treated patients, with the majority of events 
being mild to moderate. Despite the taper, discontinuation effects
(5.7% vs 0.6%; p less than 0.001) and dizziness (15.9% vs 0.6%) were more 
frequently reported in the placebo group during the first 2 weeks of the 
double-blind phase (p less than 0.001 for both) (Fineberg et al, 2007).
b)  Treatment with oral escitalopram 20 milligrams (mg) per day was more 
effective than placebo and achieved comparable efficacy to paroxetine in
treating adult moderate to severe obsessive-compulsive disorder (OCD) in a 
24-week, randomized, double-blind study (n=466). Outpatients aged 18 to 65 
years (mean, 38 years) with a primary diagnosis of OCD according to the 
DSM-IV (Third Revision) criteria, with a Yale-Brown Obsessive Compulsive
Scale (Y-BOCS) total score of 20 or higher, an OCD duration of
year and stable symptoms for at least 6 months, and no other comorbid axis I 
psychiatric disorders were included. Patients were randomized to receive 
either escitalopram 10 mg/day (n=116) or 20 mg/day (n=116), paroxetine 40 
mg/day (n=119), or placebo (n=115) for 24 weeks, followed by a 1
taper period. Trained raters assessed efficacy primarily using the Y
total score every 2 weeks until week 12 and every 4 weeks subsequently. 
Secondary efficacy measures included the National Institute of Mental 
Health-Obsessive Compulsive Scale (NIMH-OCS), and Clinical Global 
Impressions-Severity of Illness (CGI-S) and Improvement of Illness (CGI
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Response was defined as a score of 2 or less on the CGI-I, and a 25%
reduction in the Y-BOCS total score at week 12 and 24; remission was a 
score of 1 or 2 on the CGI-S, and a Y-BOCS total score of 10 or lower at 
weeks 12 and 24. At baseline, the mean +/- standard deviation (SD) Y
total scores were 27.7 +/- 4.2, 26.6 +/- 3.7, 26.6 +/- 3.9, and 27.3 +/
placebo, escitalopram 10 mg/day, escitalopram 20 mg/day, and paroxetine 
40 mg/day groups, respectively. Compared to placebo, the mean change in 
Y-BOCS total score from baseline to week 12 (primary efficacy endpoint) was 
statistically significant for the escitalopram 20 mg/day group (mean
difference, -3.21; 95% confidence interval (CI), -5.19 to -1.23; p less than 
0.01) and the paroxetine group (mean difference, -2.47; 95% CI, 
0.51; p less than 0.05). For the escitalopram 20 mg/day group, a significant 
treatment difference from placebo in Y-BOCS total scores emerged at week
6 (p less than 0.05) and continued through week 24 (p less than 0.01). 
Analysis of the per-protocol population revealed statistically significant mean 
+/- SD changes from baseline to week 12 in Y-BOCS total scores compared 
to placebo (-8.46 +/- 0.76; n=97) for the escitalopram 10 mg/day (
0.78; p less than 0.01; n=92), escitalopram 20 mg/day (-12.14 +/
than 0.001; n=95), and the paroxetine 40 mg/day groups (-11.67 +/
less than 0.01; n=90). For the escitalopram 20 mg/day group, a difference in 
responder status and remitter status from placebo emerged at week 10 and 
week 12, respectively, based on the Y-BOCS total score criteria.
other secondary endpoints, all active treatment groups showed statistically 
significant improvement versus placebo in NIMH-OCS, CGI-S, and CGI
scores at both weeks 12 and 24. Of 131 study withdrawals, a significantly 
higher proportion of patients withdrew from the placebo group (17.5%) due to 
lack of efficacy compared to the escitalopram 20 mg/day (6.1%) and
paroxetine 40 mg/day (7.7%) groups (p less than 0.05 for both). Nausea 
(19% to 27%), headache (17% to 22%), and fatigue (12% to 19%) were the 
most commonly reported adverse events in the active treatment groups 
(Stein et al, 2007). 

 
4.5.A.6   Panic disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Reduced panic attack frequency in patients with panic disorder (Stahl et al,
2003) 

c)  Adult: 
1)  Escitalopram treatment reduced panic attack frequency in patients with panic 
disorder. In a randomized, double-blind, placebo-controlled, flexible-
multicenter study, patients with panic disorder with or without agoraphobia 
received escitalopram (n=128; mean dose, 10.8 milligrams (mg)/day), citalopram 
(n=119; mean dose, 21.3 mg/day), or placebo for 10 weeks. Panic attack 
frequency in escitalopram-treated patients was significantly reduced from
baseline to endpoint as compared with patients who received placebo (
0.32, respectively; p=0.04). Additionally, the percentage of patients in the 
escitalopram group with zero panic attacks at endpoint as compared with placebo 
approached statistical significance (50% vs 38%, respectively; p=0.051).
citalopram group was not statistically different from placebo on either of these 
measures. However, patients in both the escitalopram and citalopram groups did 
show significant improvements in numerous other efficacy measures relative to
placebo including, Panic and Agoraphobia Scale total score, Clinical Global 
Impression- Improvement (CGI-I) and -Severity of Illness (CGI-S) scores, CGI
Phobic avoidance score, Patient Global Evaluation score, and Quality of Life 
Enjoyment and Satisfaction Questionnaire score (p less than or equal to
values). The most commonly reported adverse events included headache, dry 
mouth, nausea, insomnia, fatigue, dizziness, and somnolence (Stahl et al,

 
4.5.A.7   Trichotillomania 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
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Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
b)  Summary: 

Treatment with escitalopram led to significant improvement in symptoms of 
trichotillomania in adult women (mean age, 32.5 years) in a small, 12
open-label, prospective trial (n=20) (Gadde et al, 2007) 

c)  Adult: 
1)  In a small, 12-week, open-label, prospective trial (n=20), treatment with 
escitalopram led to significant improvement in symptoms of trichotillomania in 
adult women. Enrollees (mean age, 32.5 years; 17 Caucasian) had a current 
DSM-IV-TR diagnosis of trichotillomania and were required to have scores
or higher on the National Institute of Mental Health (NIMH) trichotillomania 
severity scale (TSS) and 4 or higher on the NIMH trichotillomania impairment 
scale (TIS). Patients with a history of mania, hypomania, schizophrenia, or other
psychotic disorders, with a primary diagnosis of obsessive-compulsive disorder, 
or those with recent (4 weeks prior) use of antidepressants or other psychotropic
medications were excluded. Study patients received escitalopram 10 milligrams 
(mg) orally once daily in the evening. Based on clinical response and tolerability, 
the dose was increased in 10-mg increments at 4-week intervals up to a
maximum dose of 30 mg/day by week 8. Patients kept diaries detailing hair 
pulling behavior prior to study initiation and maintained them during the 12
study duration. Assessments were conducted every 2 weeks using the TSS, TIS, 
Massachusetts General Hospital (MGH) Hair Pulling scale, clinician
rated Clinical Global Impression improvement scale (CGI-I). The TSS score 
(range, 0 to 25), assessing the frequency of hair pulling, resistance, intensity of 
urge, distress, and interference, was the primary efficacy measure. Patients with 
a clinician-rated CGI-I score of 1 (very much improved) or 2 (much improved) and 
at least 50% reduction in TSS total score were classified as responders. At 
baseline, most study patients displayed hair pulling from more than one
the scalp being the most common site (n=16). The mean +/- standard error (SE) 
duration of trichotillomania was 15.3 +/- 2.1 years, and an equal number of 
patients displayed relaxation- and stress-associated trichotillomania symptoms.
The mean +/- SE escitalopram dose was 21.9 +/- 2.1 mg/day. Based on an 
intention-to-treat (ITT) analysis (including all patients with at least 1 post
assessment), 50% (8/16) of patients were responders. Of the 8 responders, 3 
were rated as very much improved and 5 were rated as much improved on
the clinician- and patient-rated CGI-I. In the ITT population, the mean +/
total score decreased over time from 15.4 +/- 0.9 at baseline to 9.4 +/
week 12 (p less than 0.0001); scores were similar among study completers 
(n=12; 15.8 +/- 1 at baseline to 7.5 +/- 1.2 at week 12; p less than 0.0001). 
Among secondary outcomes, significant improvements occurred in the TIS (5.1 
+/- 0.3 to 3.3 +/- 0.4; p less than 0.0001) and MGH hair pulling scale
to 10.6 +/- 1.2; p less than 0.0015) scores for the ITT set. Results were similar 
among study completers. Specific predictors of response were not evident within 
this small study set. Treatment-emergent adverse events were mostly
included nausea (n=6), insomnia (n=4), fatigue (n=2), decreased libido (n=2), and 
orgasmic dysfunction (n=2). Bruising, which resolved after discontinuing therapy, 
was reported in 1 patient (Gadde et al, 2007). 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Citalopram 

Duloxetine 

Paroxetine 

 
4.6.A   Citalopram 

Depression 

Mixed anxiety and depressive disorder 
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4.6.A.1   Depression 

a)  Direct placebo-controlled comparisons of escitalopram 10 or 20 milligrams (mg) 
daily and citalopram 20 or 40 mg daily in patients with major depression have 
revealed a trend toward the superiority of escitalopram in improving symptoms,
although this did not reach statistical significance (Gorman et al, 2002a; Montgomery 
et al, 2001a; Burke et al, 2002a). In all studies, improvements from baseline with 
escitalopram versus placebo tended to be greater than citalopram versus
leading the investigators to indicate greater efficacy of escitalopram; however, the 
statistical superiority of escitalopram versus citalopram for baseline improvements
not demonstrated. Using placebo-effect versus baseline comparisons, the onset of 
action of escitalopram was judged faster than that of citalopram; statistical analysis 
between escitalopram and citalopram were not applied. 
b)  In pooled data from three 8-week, placebo-controlled studies comparing citalopram
20 to 40 mg daily and escitalopram 10 to 20 mg daily in patients with major depressive 
disorder, improvement of Montgomery Asberg Depression Rating Scale (MADRS) 
scores was significantly greater with escitalopram versus placebo after one week, 
whereas borderline significance (p=0.068) versus placebo was seen for citalopram at 
week 4. Similar trends were reported for Clinical Global Impressions (CGI) scale 
scores. In patients completing 8 weeks of treatment, MADRS scores had
at least 50% in 59%, 53%, and 41% of patients receiving escitalopram, citalopram, 
and placebo, respectively; MADRS response rates for both escitalopram and 
citalopram were significantly greater compared to placebo, although there was
significant difference between active drug groups (Gorman et al, 2002a).

 
4.6.A.2   Mixed anxiety and depressive disorder 

a)  In unpublished, 8-week placebo-controlled studies, escitalopram 10 or 20 
milligrams (mg) daily was comparable in efficacy to citalopram 20 or 40 mg daily in 
treating both anxiety and depression in outpatients with major depression (Lydiard,
2001). A trend toward faster improvement of anxiety symptoms was seen with 
escitalopram, although this was not statistically significant. Adverse-effect data was 
provided only for escitalopram. 

4.6.A.3   Adverse Effects 
a)  In one large study (N=491) adverse effects occurred in 71%, 79%, 86%,
of patients treated with placebo, escitalopram 10 mg daily, escitalopram 20 mg daily, 
and citalopram 40 mg daily, respectively; corresponding incidences of therapy
discontinuation due to adverse effects were 2.5%, 4.2%, 10.4%, and 8.8%. There was 
no significant statistical difference in the number of adverse effects between placebo 
and escitalopram 10 mg daily. There was also no significant statistical difference in 
the number of adverse effects reported for escitalopram 20 mg daily and citalopram 
40 mg daily, but both groups had statistically (p less than 0.01) higher rates of
treatment-emergent adverse effects than placebo or escitalopram 10 mg daily (Burke 
et al, 2002a). 

 
4.6.B   Duloxetine 

 
4.6.B.1   Major depressive disorder 

a)  In an 8-week randomized, double-blind, placebo- and active-comparator controlled, 
multicenter, noninferiority trial in adult patients (n=684) with major depressive disorder
(MDD), onset of efficacy for duloxetine 60 milligrams (mg) daily was at least as fast as 
onset for escitalopram 10 mg daily, and patients in both active treatment groups were 
more likely to meet onset criteria than placebo patients. Patients aged 18 years or 
older (range, 18 to 79 years), meeting the DSM-IV criteria for MDD and with a 
Montgomery-Asberg Depression Rating Scale (MADRS) total score of 22 or greater
and a Clinical Global Impression Scale-Severity (CGI-S) score of 4 or greater were 
included. Patients were randomized to receive either duloxetine 60 mg daily (n=273; 
mean age, 41.1 years; mean baseline Hamilton Rating Scale for Depression
Maier subscale score, 17.6), escitalopram 10 mg daily (n=274; mean age, 43.3 years; 
mean baseline HAMD score, 17.8), or placebo (n=137; mean age, 42.5 years; mean 
baseline HAMD score, 17.7) during an 8-week, acute treatment period. Onset
efficacy (primary endpoint) was defined as achieving a 20% or greater decrease in 
HAMD score by week 2 that was sustained for the remainder of the acute treatment 
period. In the intent-to-treat analysis, the probability of meeting efficacy onset criteria 
was similar in the duloxetine and escitalopram groups (42.6% vs 35.2%, respectively; 
difference, 7.4%; 95% confidence interval (CI), -1.3% to 16.2%; p=0.097), and
patients in both groups were more likely to achieve efficacy onset compared to 
placebo patients (21.5%; duloxetine vs placebo, p less than 0.001; escitalopram vs 
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placebo, p=0.008). The noninferiority of duloxetine to escitalopram was maintained 
following a per-protocol analysis. In an analysis for the main treatment effect in which 
data from all visits were pooled, a significantly greater proportion of duloxetine
patients achieved efficacy onset vs escitalopram patients (p=0.026), and a greater 
proportion of patients in both active treatment groups achieved efficacy compared to 
placebo patients (p less than or equal to 0.018 for both). The median time to onset 
was significantly shorter among duloxetine-treated patients than both escitalopram
and placebo-treated patients (23 days vs 41 days vs 55 days, respectively; duloxetine 
vs escitalopram, p=0.032; duloxetine vs placebo, p less than 0.001), and median time 
to onset did not differ between escitalopram and placebo patients (p=0.087). The 
probability of achieving a treatment response (secondary endpoint) by week 8, defined 
as a 50% or greater improvement in HAMD total score, was similar among the
duloxetine (48.7%), escitalopram (45.3%), and placebo (36.9%) groups, and the 
probability of remission (HAMD total score of 7 or less) also did not differ between the 
groups (40.1% vs 33% vs 27.7%, respectively). The 191 subjects who failed to
complete the study were evenly distributed among the groups, and a similar 
percentage in each group discontinued due to adverse effects. Nausea more 
commonly caused discontinuation among duloxetine patients compared with 
escitalopram patients (2.9% vs 0.4%, respectively; p=0.02). Both nausea and dry
mouth occurred more often in duloxetine patients compared to escitalopram and 
placebo patients and at a rate greater than 10% (nausea, 23.8% vs 12% vs 8.8%; dry 
mouth, 21.6% vs 10.9% vs 10.9%; p less than 0.05 for all). Although this study
focused on the acute 8-week treatment period, subjects completing this trial period 
continued with blinded treatment for an additional 6 months (Nierenberg et al, 2007). 
During the 6-month extension phase, the duloxetine dose ranged from 60 to 120 
mg/day and the escitalopram dose ranged from 10 to 20 mg/day; placebo non
responders from the acute treatment phase were assigned in a double-blind fashion to 
active treatment. Among the 431 patients (63%) continuing on in the extension phase, 
there were no significant differences in antidepressant efficacy between the duloxetine 
and escitalopram groups based on HAMD total scores. The probability of remission 
was 70% and 75% among the duloxetine and escitalopram groups, respectively 
(p=0.44). The only statistically significant difference between the groups was on
HAMD sleep subscale, where escitalopram-treated patients had greater improvement 
in insomnia than duloxetine-treated patients (mean change from baseline, 
1.55; p less than 0.05). Although discontinuation rates over the 8-month study were 
higher in the duloxetine group vs escitalopram (62% vs 55%; p=0.02), rates of 
discontinuation due to adverse events were similar (12.8% vs 12%, respectively) 
(Pigott et al, 2007). 
b)  In a randomized, double-blind, fixed-dose, noninferiority trial (n=294),
duloxetine was at least as effective as escitalopram for the long term treatment of 
major depressive disorder (MDD), escitalopram was superior in acute treatment. The 
study included outpatients aged 18 to 73 years old with MDD according to the DSM
(Third Revision) criteria, with a Montgomery-Asberg Depression Rating Scale 
(MADRS) total score of 26 or greater, and with a Clinical Global Impression
Severity (CGI-S) score of 4 or greater were included. With the exception of obsessive
compulsive disorder, posttraumatic stress disorder, or panic disorder, patients
secondary, current, comorbid anxiety disorder were included. Study patients were 
randomized to receive either duloxetine 60 milligrams (n=151) or escitalopram 20 mg
(initial dose, 10 mg/day; increased after 2 weeks; n=143) orally once daily for 24 
weeks. At baseline, the MADRS scores were 32.1 +/- 4.4 and 32.5 +/- 4.3 in the 
duloxetine and escitalopram groups, respectively. At the end of the 24 week
mean change from baseline in MADRS score in the intent-to-treat population (primary 
endpoint) for escitalopram and duloxetine were -23.4 and -21.7, respectively 
(p=0.055). Based on a per-protocol analysis (n=287), the between-group
(escitalopram minus duloxetine) in MADRS scores at 24 weeks was 0.67 (95% 
confidence interval (CI), -1.06 to 2.41; p not significant), which met the prespecified
noninferiority criteria (ie, upper limit of the one-sided CI did not include 2.5). 
Furthermore, superiority of escitalopram was evident (ie, upper limit of the one
CI did not include zero) at week 8 and week 24 based on a between-group
differences of 2.54 (95% CI, p=0.011) and 2.21 (p=0.027), respectively, based on the 
per-protocol population. At 24 weeks, 81.6% (n=115) of escitalopram-treated patients
were considered to be responders (ie, 50% or greater decrease from baseline 
MADRS total score) compared with 73% (n=112) of duloxetine-treated patients. 
Among secondary endpoints, escitalopram was significantly more effective than 
duloxetine in CGI-I (p=0.039) score reduction from baseline to week 8. Escitalopram 
also was significantly better than duloxetine in the Sheehan Disability Scale (SDS) 
work score reduction at week 24, and SDS total score reduction at weeks 8 and 24 (p
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less than 0.05 for all). Significantly more patients on duloxetine reported insomnia 
(12.6% vs 4.9%) and constipation (8.6% vs 2.8%) compared to escitalopram, with 
almost twice the withdrawal rate due to adverse events in the duloxetine group
vs 9%; p less than 0.05) (Wade et al, 2007). 

 
4.6.C   Paroxetine 

 
4.6.C.1   Generalized anxiety disorder 

a)  In a randomized, double-blind, multi-center trial involving patients (mean age, 
approximately 37 years) with moderate to severe generalized anxiety disorder (GAD), 
treatment with either escitalopram (10 to 20 milligrams (mg) per day), or paroxetine 
(20 to 50 mg per day) lead to improvements over time in all efficacy measures; 
however, escitalopram was better tolerated. The primary efficacy endpoint was 
change in Hamilton Anxiety Scale (HAMA) total score from baseline to week 24 for the 
intent -to-treat (ITT) population. Mean baseline HAMA scores were 23.7 +/
standard error of the mean (SEM) for the escitalopram-treated patients (n=60) and
23.4 +/- 0.4 SEM for the paroxetine-treated patients (n=61). Upon analysis of efficacy 
data, there were no statistically significant differences between treatment groups at 
week 8 or week 24. At week 24, mean changes in HAMA scores were -15.3
SEM and -13.3 +/- 1 SEM for the escitalopram and paroxetine groups, respectively. 
The proportions of patients who met the response criterion (Clinical Global 
Impressions of Improvement (CGI-I) of 1 or 2) at week 8 were 65% for escitalopram 
and 55.7% for paroxetine and at week 24 were 78.3% and 62.3%, respectively. These 
differences were not statistically significant. A greater proportion of patients
with paroxetine withdrew from the study due to adverse events compared to those 
receiving escitalopram (22.6% vs. 6.6%, respectively; p=0.02). While no single 
adverse event was reported as the reason for discontinuation of escitalopram
by more than one patient, headache, insomnia, and nausea each lead to the 
discontinuation of paroxetine in 2 or more patients. Upper respiratory tract infections 
and diarrhea were reported more frequently with escitalopram than with paroxetine 
(14.8% vs. 4.8% and 21.3% vs. 8.1%, respectively). Insomnia (25.8% vs. 14.8%), 
constipation (14.5% vs. 1.6%), ejaculation disorder (30% vs. 14.8%), anorgasmia 
(26.2% vs. 5.9%) and decreased libido (22.6% vs. 4.9%) occurred more frequently in 
the paroxetine group compared to the escitalopram group, respectively. Overall, the 
incidence of treatment emergent adverse events was 88.7% for paroxetine and
for escitalopram (Bielski et al, 2005). 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antidepressant 
Central Nervous System Agent 
Serotonin Reuptake Inhibitor 

2)  Dosing Information 
a)  Fluvoxamine Maleate 

1)  Adult 
a)  Depression 

1)  50 to 300 mg/day ORALLY 
b)  Obsessive-compulsive disorder 

1)  immediate-release, 50 mg/day ORALLY at bedtime; may increase by 50 mg increments every 4-7 
days to a MAX dosage of 300 mg/day (usual effective range 100 to 300 mg/day) (Prod Info LUVOX(R) 
oral tablets, 2007) 
2)  extended-release, 100 mg/day ORALLY at bedtime; may increase by 50 mg increments every week 
to a MAX dosage of 300 mg/day (usual effective range 100 to 300 mg/day) (Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008) 

c)  Panic disorder 
1)  50-300 mg/day ORALLY (mean effective dose is 225 mg/day) 

d)  Social phobia 
1)  extended-release, 100 mg/day ORALLY at bedtime; may increase by 50 mg increments every week 
to a MAX dosage of 300 mg/day (usual effective range 100 to 300 mg/day) (Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008) 

2)  Pediatric 
a)  extended-release fluvoxamine maleate has not been evaluated for use in pediatric patients (Prod Info 
LUVOX(R) CR extended-release oral capsules, 2008) 
b)  safety and efficacy of immediate release fluvoxamine maleate has not been studied in patients with 
obsessive compulsive disorder (OCD) less than 8 years of age (Prod Info LUVOX(R) oral tablets, 2007) 

1)  Obsessive-compulsive disorder 
a)  immediate-release (ages 8-11 yr), 25 mg/day ORALLY at bedtime; may increase by 25 mg 
increments every 4-7 days to a MAX dosage of 200 mg/day (usual effective range 50 to 200 
mg/day) (Prod Info LUVOX(R) oral tablets, 2007) 
b)  immediate-release (ages 12-17 yr), 25 mg/day ORALLY at bedtime; may increase by 25 mg 
increments every 4-7 days to a MAX dosage of 300 mg/day (usual effective range 50 to 200 
mg/day) (Prod Info LUVOX(R) oral tablets, 2007) 

3)  Contraindications 
a)  Fluvoxamine Maleate 

1)  concomitant use with alosetron, pimozide, thioridazine, or tizanidine (Prod Info LUVOX(R) CR extended-
release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
2)  concomitant use with a monoamine oxidase inhibitor (MAOI) or within 14 days following treatment with a 
MAOI (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
3)  hypersensitivity to fluvoxamine maleate or any other component of the product (Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 

4)  Serious Adverse Effects 
a)  Fluvoxamine Maleate 

1)  Bleeding, Abnormal 
2)  Depression, worsening 
3)  Extrapyramidal disease 
4)  Hyponatremia 
5)  Neuroleptic malignant syndrome 
6)  Psychotic disorder 
7)  Seizure 
8)  Serotonin syndrome 
9)  Stevens-Johnson syndrome 
10)  Stevens-Johnson syndrome 
11)  Suicidal thoughts 
12)  Syndrome of inappropriate antidiuretic hormone secretion 
13)  Toxic epidermal necrolysis 
14)  Withdrawal sign or symptom 

5)  Clinical Applications 
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a)  Fluvoxamine Maleate 
1)  FDA Approved Indications 

a)  Obsessive-compulsive disorder 
b)  Social phobia 

2)  Non-FDA Approved Indications 
a)  Depression 
b)  Panic disorder 

 
 1.0   Dosing Information 

Drug Properties 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product 
Index) 
B)  Synonyms 

Fluvoxamine 
Fluvoxamine Maleate 

C)  Physicochemical Properties 
1)  Molecular Weight 

a)  Fluvoxamine base: 318.3 (Fleeger, 1994); Fluvoxamine maleate: 434.41 (Canada, 1997)  
2)  Solubility 

a)  Systemic: Fluvoxamine maleate is sparingly soluble in water (Prod Info Luvox, 97) and freely soluble in 
ethanol (Prod Info Luvox, 97).  

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 

 
1.3.1   Normal Dosage 

 
1.3.1.A   Fluvoxamine Maleate 

 
1.3.1.A.1   Oral route 

Depression 

Obsessive-compulsive disorder 

Social phobia 

 
1.3.1.A.1.a   Depression 

1)  Doses of 50 to 300 milligrams/day administered orally have been found effective in clinical trials 
(Ottevanger, 1994; Martin et al, 1987a) (Porro et al, 1988). A single night time dose of fluvoxamine 
appears to be best tolerated (Siddigui et al, 1985). 

 
1.3.1.A.1.b   Obsessive-compulsive disorder 

1)  Immediate-release Formulation 
a)  The recommended dose of fluvoxamine maleate for the treatment of obsessions and 
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compulsions in adult patients with obsessive compulsive disorder (OCD) is 50 milligrams (mg) 
orally once daily at bedtime initially, titrated by 50 mg increments every 4 to 7 days, as 
tolerated, to the target dose range of 100 to 300 mg/day. The maximum dose should not 
exceed 300 mg/day. Treatment with fluvoxamine maleate beyond 10 weeks for OCD has not 
been studied in controlled trials; therefore, if treatment is necessary beyond 10 weeks, 
maintain the patient on the lowest effective dose and periodically reassess the need for 
treatment (Prod Info LUVOX(R) oral tablets, 2007). 

2)  Extended-release Formulation 
a)  The recommended dose of extended-release fluvoxamine maleate for the treatment of 
obsessions and compulsions in adult patients with obsessive compulsive disorder (OCD) is 
100 milligrams (mg) orally once daily at bedtime initially, titrated by 50 mg increments every 
week, as tolerated, to the target dose range of 100 to 300 mg/day. The maximum dose should 
not exceed 300 mg/day. Treatment with extended-release fluvoxamine maleate beyond 12 
weeks for OCD has not been studied in controlled trials; therefore, if treatment is necessary 
beyond 12 weeks, maintain the patient on the lowest effective dose and periodically reassess 
the need for treatment (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 

3)  Therapy Withdrawal 
a)  When discontinuing therapy, a gradual reduction in dose is preferred over abrupt cessation 
of therapy due to risk of withdrawal symptoms. Monitor for withdrawal symptoms when 
stopping fluvoxamine maleate therapy (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007). 

 
1.3.1.A.1.c   Social phobia 

1)  The recommended dose of extended-release fluvoxamine maleate for the treatment of social 
anxiety disorder (social phobia) in adult patients is 100 milligrams (mg) orally once daily at bedtime 
initially, titrated by 50 mg increments every week, as tolerated, to the target dose range of 100 to 
300 mg/day. The maximum dose should not exceed 300 mg/day. Treatment with extended-release 
fluvoxamine maleate beyond 12 weeks for social anxiety disorder has not been studied in 
controlled trials; therefore, if treatment is necessary beyond 12 weeks, maintain the patient on the 
lowest effective dose and periodically reassess the need for treatment. When discontinuing 
therapy, a gradual withdrawal is preferred to an abrupt cessation of therapy due to risk of 
withdrawal symptoms. Monitor for withdrawal symptoms when stopping fluvoxamine maleate 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 

 
1.3.2   Dosage in Renal Failure 

A)  Fluvoxamine Maleate 
1)  Renal impairment does not appear to affect the pharmacokinetics of fluvoxamine (Raghoebar & 
Roseboom, 1988). However, a low starting dosage along with careful monitoring is recommended, 
especially during the first month of treatment. 

 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Fluvoxamine Maleate 
1)  Because fluvoxamine undergoes extensive hepatic metabolism, a reduction in the initial dose and slower 
dose titration may be required in patients with hepatic insufficiency (Prod Info Luvox(R), 1998); (Harten et al, 
1993)(DeBree et al, 1983; Doogan, 1980). A 30% decrease in fluvoxamine clearance was noted in patients 
with hepatic insufficiency (Prod Info Luvox(R), 1998). 
2)  The pharmacokinetics of fluvoxamine were studied in 13 patients with biopsy-proven liver cirrhosis (van 
Harten et al, 1993a). They received a single oral 100 mg dose as an enteric-coated tablet and plasma 
samples were collected up to one week after administration. The mean elimination half-life was 25 hours 
and it increased with higher plasma bilirubin levels although no relationship between bilirubin and AUC was 
observed. The AUC was about 50% higher in patients than in healthy volunteers. The authors 
recommended that in patients with signs of active liver disease, it is wise to initiate fluvoxamine treatment at 
a lower daily dose and to carefully monitor the patient during subsequent dose increases. 

 
1.3.4   Dosage in Geriatric Patients 

A)  Fluvoxamine Maleate 
1)  Mean fluvoxamine plasma concentrations are reported to be 40% higher in elderly versus young subjects 
following doses of 50 or 100 mg. Fluvoxamine clearance is also reduced by 50% in the elderly. Fluvoxamine 
dosage should be slowly titrated in elderly patients (Prod Info Luvox(R), 1998). 

 
 1.4   Pediatric Dosage 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Fluvoxamine Maleate 

 
1.4.1.A.1   Oral route 
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1.4.1.A.1.a   Obsessive-compulsive disorder 
1)  The recommended dose of fluvoxamine maleate (immediate-release) for the treatment of 
obsessions and compulsions in patients aged 8 to 11 years with obsessive compulsive disorder 
(OCD) is 25 milligrams (mg) orally once daily at bedtime initially, titrated by 25 mg increments every 
4 to 7 days, as tolerated, to the target dose range of 50 to 200 mg/day (maximum dose not to 
exceed 200 mg/day). The recommended dose of fluvoxamine maleate (immediate-release) for the 
treatment of obsessions and compulsions in patients aged 12 to 17 years with OCD is 25 mg orally 
once daily at bedtime initially, titrated by 25 mg increments every 4 to 7 days, as tolerated, to the 
target dose range of 50 to 200 mg/day (maximum dose not to exceed 300 mg/day). Treatment with 
fluvoxamine maleate beyond 10 weeks for OCD has not been studied in controlled trials; therefore, 
if treatment is necessary beyond 10 weeks, maintain the patient on the lowest effective dose and 
periodically reassess the need for treatment. When discontinuing therapy, a gradual withdrawal is 
preferred to an abrupt cessation of therapy due to risk of withdrawal symptoms. Monitor for 
withdrawal symptoms when stopping fluvoxamine maleate therapy (Prod Info LUVOX(R) oral 
tablets, 2007). 

2)  Extended-release fluvoxamine maleate has not been evaluated for use in pediatric patients and is not 
indicated for use in this population (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  The safety and efficacy of immediate-release fluvoxamine maleate has not been evaluated in patients 
with obsessive compulsive disorder (OCD) less than 8 years of age (Prod Info LUVOX(R) oral tablets, 
2007). 

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Fluvoxamine Maleate 

a)  Initial Response 
1)  Obsessions: 3 to 10 weeks (Jenike et al, 1990; Goodman et al, 1990). 
2)  Depression: 2 to 3 weeks (Wilde et al, 1993a). 

 
 2.2   Drug Concentration Levels 

A)  Fluvoxamine Maleate 
1)  Peak Concentration 

a)  Immediate-release, Age Differences 
1)  Adults, 5.7 nanogram/mL; children (6 to 11 years), 14.8 nanogram/mL; adolescents (12 to 17 years), 
4.2 to 6.7 nanogram/mL (Prod Info LUVOX(R) oral tablets, 2007). 

a)  In a multiple-dose study of immediate-release fluvoxamine maleate tablets in children age 6 to 
11 years, adolescents age 12 to 17 years, and adults, peak concentrations were widely variable. 
Following oral administration of 100 mg twice daily, children exhibited a mean Cmax of 14.8 
nanogram/milliliter (ng/mL) compared to 4.2 ng/mL in adolescents. Following oral administration of 
150 mg twice daily, adolescents exhibited a mean Cmax of 6.7 ng/mL compared to 5.7 ng/mL in 
adults (Prod Info LUVOX(R) oral tablets, 2007). 
b)  In a dose proportionality study, following administration of fluvoxamine maleate 100, 200, and 
300 mg/day for 10 days in 30 healthy volunteers, the mean maximum plasma concentrations at 
steady state were 88, 283, and 546 nanograms/mL, respectively (Prod Info LUVOX(R) oral tablets, 
2007). 
c)  In a pharmacokinetics study, mean maximum plasma concentrations were 40% higher in elderly 
patients (66 to 73 years of age) than in younger subjects (19 to 35 years of age) following 
administration of immediate-release fluvoxamine 50 mg and 100 mg tablets (Prod Info LUVOX(R) 
oral tablets, 2007). 
d)  Immediate-release, Gender Differences 

1)  Children (6 to 11 years), females, 28.1 nanogram/milliliter; males, 9.1 nanogram/milliliter 
(Prod Info LUVOX(R) oral tablets, 2007). 

a)  In a multiple-dose study of 100 mg immediate-release fluvoxamine maleate tablets 
administered orally twice daily in children age 6 to 11 years and adolescents age 12 to 17 
years, female children exhibited a higher mean Cmax compared to male children (28.1 
ng/mL versus 9.1 ng/mL, respectively). Gender differences were not noted in adolescents 
(Prod Info LUVOX(R) oral tablets, 2007). 

b)  Extended-release 
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1)  In a single-dose crossover study in 28 healthy volunteers, the mean Cmax was 38% lower following 
administration of extended-release capsules compared with immediate-release tablets. In a dose 
proportionality study, following administration of fluvoxamine maleate extended-release capsules 100, 
200, and 300 mg/day in 20 healthy volunteers, the mean maximum plasma concentrations were 47, 
161, and 319 nanograms/mL, respectively. The Cmax increased 5.7-fold following the 3-fold increase in 
dose from 100 to 300 mg (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
2)  In a study of 28 healthy volunteers receiving extended-release fluvoxamine 100 mg, the Cmax was 
increased by approximately 60% in females compared with males (Prod Info LUVOX(R) CR extended-
release oral capsules, 2008). 

2)  Time to Peak Concentration 
a)  Immediate-release 

1)  3 to 8 hours (Prod Info LUVOX(R) oral tablets, 2007) 
a)  In a dose proportionality study, following administration of 100, 200, and 300 milligrams/day for 
10 days in 30 healthy volunteers, the maximum plasma concentrations at steady state were 
reached within 3 to 8 hours (Prod Info LUVOX(R) oral tablets, 2007). 

3)  Steady State 
a)  7 to 10 days (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral 
tablets, 2007) 

1)  Steady-state plasma concentrations were reached following 1 week of dosing with either immediate-
release or extended release fluvoxamine maleate according to dose proportionality studies of 100 to 
300 mg/day of either extended-release capsules (n=20), or immediate-release tablets (n=30) (Prod Info 
LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007). 
2)  In additional studies, steady-state plasma concentrations of fluvoxamine were attained in about 10 
days of multiple dosing (Harten, 1995; Wilde et al, 1993a; Vries et al, 1992; Wright et al, 1991). 

4)  Area Under the Curve 
a)  Immediate-release, Age Differences 

1)  Adults, 59.4 nanogram x hour/milliliter; children (6 to 11 years), 155.1 nanogram x hour/milliliter; 
adolescents (12 to 17 years), 43.9 to 69.6 nanogram x hour/milliliter (Prod Info LUVOX(R) oral tablets, 
2007). 

a)  In a multiple-dose study of immediate-release fluvoxamine maleate tablets in children age 6 to 
11 years, adolescents age 12 to 17 years, and adults, AUCs were widely variable. Following oral 
administration of 100 mg twice daily, children exhibited a mean AUC of 155.1 nanogram x 
hour/milliliter (ng x hr/mL) compared to 43.9 ng x hr/mL in adolescents. Following oral 
administration of 150 mg twice daily, adolescents exhibited a mean AUC of 69.6 ng x hr/mL 
compared to 59.4 ng x hr/mL in adults (Prod Info LUVOX(R) oral tablets, 2007). 

b)  Immediate-release, Gender Differences 
1)  Children (6 to 11 years), females, 293.5 nanogram x hour/milliliter; males, 95.8 nanogram x 
hour/milliliter (Prod Info LUVOX(R) oral tablets, 2007). 

a)  In a multiple-dose study of 100 mg immediate-release fluvoxamine maleate tablets administered 
orally twice daily in children age 6 to 11 years and adolescents age 12 to 17 years, female children 
exhibited a higher AUC compared to male children (293.5 ng x hr/mL versus 95.8 ng x hr/mL, 
respectively). Gender differences were not noted in adolescents (Prod Info LUVOX(R) oral tablets, 
2007). 

c)  Extended-release 
1)  In a multiple-dose proportionality study, following administration of fluvoxamine maleate extended-
release capsules 100, 200, and 300 mg/day in 20 healthy volunteers, the AUC increased 5.7-fold 
following the 3-fold increase in dose from 100 to 300 mg (Prod Info LUVOX(R) CR extended-release 
oral capsules, 2008). 
2)  In a study of healthy volunteers receiving extended-release fluvoxamine 100 mg, the AUC was 
increased by approximately 60% in females (n=13) compared with males (n=15) (Prod Info LUVOX(R) 
CR extended-release oral capsules, 2008). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 
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2.3.1   Absorption 
A)  Fluvoxamine Maleate 

1)  Bioavailability 
a)  Oral, immediate-release: 53% (Prod Info LUVOX(R) oral tablets, 2007); extended-release: 84% 
relative to immediate-release (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 

1)  The absolute bioavailability of fluvoxamine maleate immediate-release tablets is 53% (Prod Info 
LUVOX(R) oral tablets, 2007). The bioavailability of fluvoxamine maleate extended-release 
capsules is 84% relative to immediate-release tablets (Prod Info LUVOX(R) CR extended-release 
oral capsules, 2008). 

2)  Effects of Food 
a)  No significant effect (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info 
LUVOX(R) oral tablets, 2007). 

1)  Food causes the mean AUC and Cmax of fluvoxamine to increase only slightly and does not 
significantly affect the absorption of fluvoxamine maleate (Prod Info LUVOX(R) CR extended-
release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Fluvoxamine Maleate 

a)  Protein Binding 
1)  80% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral 
tablets, 2007). 

a)  Fluvoxamine maleate is 80% bound to plasma protein, primarily albumin, over a 
concentration range of 20 to 2000 nanograms/mL (Prod Info LUVOX(R) CR extended-release 
oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007). 

B)  Distribution Kinetics 
1)  Fluvoxamine Maleate 

a)  Volume of Distribution 
1)  25 L/kg (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) 
oral tablets, 2007). 

a)  Fluvoxamine maleate exhibits extensive tissue distribution, with a mean apparent Vd of 
approximately 25 L/kg (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod 
Info LUVOX(R) oral tablets, 2007). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Fluvoxamine Maleate 

a)  Liver, extensive (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX
(R) oral tablets, 2007). 

1)  Fluvoxamine is extensively metabolized in the liver (Prod Info LUVOX(R) CR extended-release 
oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) (DeBree et al, 1983a; Doogan, 1980a) 
via oxidative demethylation and deamination (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007). 

B)  Metabolites 
1)  Fluvoxamine Maleate 

a)  Fluvoxamine acid (active) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info 
LUVOX(R) oral tablets, 2007). 

1)  Nine mostly inactive metabolites of fluvoxamine maleate have been identified. One metabolite, 
fluvoxamine acid, has a weak effect (1-2 orders of magnitude less potent than the parent 
compound) on the inhibition of serotonin uptake (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Fluvoxamine Maleate 

a)  Renal Excretion (%) 
1)  94% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral 
tablets, 2007; DeBree et al, 1983a; Doogan, 1980a). 

a)  Following a dose of fluvoxamine maleate 5 mg orally, an average of 94% of drug-related 
products was recovered in the urine within 71 hours. Two percent is excreted unchanged in the 
urine (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) 
oral tablets, 2007). 

b)  The mean minimum concentrations were similar after 4 and 6 weeks of treatment with fluvoxamine 
maleate 50 mg twice day day (n=13) in renally impaired patients with creatinine clearance of 5 to 45 
mL/minute, suggesting no accumulation of fluvoxamine in this group (Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007). 

B)  Total Body Clearance 
1)  Fluvoxamine Maleate 
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a)  Hepatic Impairment 
1)  There was a 30% decrease in fluvoxamine clearance in patients with hepatic dysfunction 
compared with healthy subjects in a cross study (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007). 

b)  Elderly 
1)  In elderly patients the clearance of fluvoxamine was reduced by 50% so initiation of therapy 
should be titrated slowly (Prod Info LUVOX(R) oral tablets, 2007) 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  Fluvoxamine Maleate 

a)  Immediate-release, 15.6 hours (Prod Info LUVOX(R) oral tablets, 2007); extended-release, 16.3 
hours (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 

1)  Immediate-release 
a)  The mean plasma half-life of fluvoxamine at steady state following multiple dose oral 
administration of immediate-release tablets 100 mg/day in young, healthy volunteers was 15.6 
hours (Prod Info LUVOX(R) oral tablets, 2007). 
b)  In a study comparing administration of immediate-release fluvoxamine 50 mg and 100 mg 
to elderly patients (66 to 73 years of age) and younger subjects (19 to 35 years of age), the 
elimination half-life following multiple doses was 17.4 and 25.9 hours in elderly patients 
compared with 13.6 and 15.6 hours in younger subjects, respectively (Prod Info LUVOX(R) 
oral tablets, 2007). 

2)  Extended-release 
a)  The mean plasma half-life of fluvoxamine following a single oral dose of a 100-mg extended 
release capsule in healthy volunteers was 16.3 hours (Prod Info LUVOX(R) CR extended-
release oral capsules, 2008). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Fluvoxamine Maleate 

a)  Oral (Capsule, Extended Release; Tablet) 
Suicidality and Antidepressant Drugs 

Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in 
children, adolescents, and young adults in short-term studies of major depressive disorder (MDD) and 
other psychiatric disorders. Anyone considering the use of fluvoxamine maleate extended-release 
capsules or any other antidepressant in a child, adolescent, or young adult must balance this risk with 
the clinical need. Short-term studies did not show an increase in the risk of suicidality with 
antidepressants compared to placebo in adults beyond age 24; there was a reduction in risk with 
antidepressants compared to placebo in adults aged 65 and older. Depression and certain other 
psychiatric disorders are themselves associated with increases in the risk of suicide. Patients of all ages 
who are started on antidepressant therapy should be monitored appropriately and observed closely for 
clinical worsening, suicidality, or unusual changes in behavior. Families and caregivers should be 
advised of the need for close observation and communication with the prescriber (Prod Info LUVOX(R) 
CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007). Fluvoxamine 
maleate extended-release capsules are not approved for use in pediatric patients (Prod Info LUVOX(R) 
CR extended-release oral capsules, 2008). Fluvoxamine maleate tablets are not approved for use in 
pediatric patients except for patients with obsessive compulsive disorder (OCD) (Prod Info LUVOX(R) 
oral tablets, 2007). 

 
 3.1   Contraindications 

A)  Fluvoxamine Maleate 
1)  concomitant use with alosetron, pimozide, thioridazine, or tizanidine (Prod Info LUVOX(R) CR extended-
release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
2)  concomitant use with a monoamine oxidase inhibitor (MAOI) or within 14 days following treatment with a 
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MAOI (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
3)  hypersensitivity to fluvoxamine maleate or any other component of the product (Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 

 
 3.2   Precautions 

A)  Fluvoxamine Maleate 
1)  suicidal ideation and behavior or worsening depression has been reported, particularly in children, 
adolescents, and young adults during the first few months of therapy or following changes in dosage; monitoring 
recommended (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 
2007) 
2)  abnormal bleeding, sometimes fatal, has occurred; risk may be increased with concomitant use of drugs that 
affect coagulation (eg, NSAIDs, aspirin, warfarin) (Prod Info LUVOX(R) CR extended-release oral capsules, 
2008; Prod Info LUVOX(R) oral tablets, 2007) 
3)  abrupt discontinuation; serious discontinuation symptoms have been reported with abrupt fluvoxamine 
maleate withdrawal; monitoring recommended; reduce dose gradually if possible (Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
4)  bipolar disorder, in patients at risk (eg, major depressive disorder (MDD) may be the initial presentation of 
bipolar disorder); may cause a mixed/manic episode (Prod Info LUVOX(R) CR extended-release oral capsules, 
2008; Prod Info LUVOX(R) oral tablets, 2007) 
5)  concomitant use with antipsychotic agents; may increase the risk of neuroleptic malignant syndrome (NMS) 
or NMS-like events (eg, hyperthermia, muscle rigidity, autonomic instability, mental status changes); use with 
caution (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
6)  concomitant use with serotonergic drugs (eg, SSRIs, serotonin-norepinephrine reuptake inhibitors), 
diazepam, ramelteon, or serotonin precursors (eg, tryptophan) is not recommended (Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
7)  concomitant use with 5-hydroxytryptamine receptor agonists (triptans); risk of serotonin syndrome; monitoring 
recommended if concurrent use is clinically warranted (Prod Info LUVOX(R) CR extended-release oral capsules, 
2008; Prod Info LUVOX(R) oral tablets, 2007) 
8)  hyponatremia and/or syndrome of inappropriate antidiuretic hormone secretion (SIADH) has occurred, greater 
risk in patients who are volume-depleted, elderly, or receiving concurrent diuretic therapy; discontinue if 
symptomatic hyponatremia occurs (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info 
LUVOX(R) oral tablets, 2007) 
9)  liver dysfunction; lower doses may be necessary (Prod Info LUVOX(R) CR extended-release oral capsules, 
2008; Prod Info LUVOX(R) oral tablets, 2007) 
10)  mania, history of; may cause an activation of mania or hypomania (Prod Info LUVOX(R) CR extended-
release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
11)  seizure disorder, history of (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info 
LUVOX(R) oral tablets, 2007) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Immunologic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 
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Renal Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

 
3.3.1.A   Fluvoxamine Maleate 

Abnormal ECG 

Hypotension 

Pulse irregular 

Sudden cardiac death 

 
3.3.1.A.1   Abnormal ECG 

a)  Fluvoxamine maleate use was not associated with important changes in ECG variables during short-
term, placebo-controlled trials involving patients with obsessive-compulsive disorder or depression 
(Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 
2007). 
b)  Premature ventricular contractions (PVCs) not requiring therapy have been occasionally reported 
(Garnier et al, 1993). 
c)  In a pooled analysis of ECG data from several studies, fluvoxamine caused slight increases in the R-
R, QT, and QTc intervals (Guelfi et al, 1983a; DeWilde & Doogan, 1982; De Wilde et al, 1983a; Benfield 
& Ward, 1986b). Fluvoxamine did not change T wave configurations as seen after tricyclic 
antidepressant administration (Roos, 1983a). 
d)  In 25 healthy males, fluvoxamine 50 to 100 mg three times daily for 9 days produced a mean 
decrease in heart rate of 5 beats/minute compared with placebo (Robinson & Doogan, 1982). 

 
3.3.1.A.2   Hypotension 

a)  Incidence: 1% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) 
oral tablets, 2007) 
b)  Hypotension was reported in at least 1% of patients with major depressive disorder or obsessive-
compulsive disorder who took immediate-release fluvoxamine maleate during premarketing clinical trials 
(Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 
2007). 
c)  Orthostatic hypotension, which improved upon dose reduction, was reported with fluvoxamine 
therapy in patients with obsessive-compulsive disorder (Price et al, 1987). 
d)  Fluvoxamine did not produce any significant changes in systolic and diastolic blood pressure or 
mean arterial pressure in a study using single doses of 50, 75, and 100 mg administered to 17 healthy 
volunteers (Wilson et al, 1983). 

 
3.3.1.A.3   Pulse irregular 

a)  Incidence: 0.1% to 1% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info 
LUVOX(R) oral tablets, 2007) 
b)  Irregular pulse was reported in 0.1% to 1% of patients with major depressive disorder or obsessive-
compulsive disorder who took immediate-release fluvoxamine maleate during premarketing clinical trials 
(Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 
2007). 
c)  fluvoxamine maleate did not produce any significant changes in pulse rate in a study using single 
doses of 50, 75, and 100 mg administered to 17 healthy volunteers (Wilson et al, 1983). 

 
3.3.1.A.4   Sudden cardiac death 

a)  In a large cohort study including 481,744 persons and 1487 cases of sudden cardiac death occurring 
in a community setting, the use of SSRIs was not associated with an increased risk of sudden cardiac 
death (rate ratio, 0.95; 95% CI, 0.42 to 2.15). In contrast, users of tricyclic antidepressants in doses of 
100 mg or higher (amitriptyline or its equivalent) had a 41% increased rate of sudden cardiac death 
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(rate ratio, 1.41; 95% CI, 1.02 to 1.95) (Ray et al, 2004). 
 
3.3.2   Dermatologic Effects 

 
3.3.2.A   Fluvoxamine Maleate 

Alopecia 

Rash 

Stevens-Johnson syndrome 

Sweating 

Toxic epidermal necrolysis 

 
3.3.2.A.1   Alopecia 

a)  Incidence: 0.1% to 1% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info 
LUVOX(R) oral tablets, 2007) 
b)  Alopecia was reported in between 0.1% and 1% of patients with major depressive disorder or 
obsessive-compulsive disorder who took immediate-release fluvoxamine maleate during premarketing 
clinical trials (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral 
tablets, 2007). 
c)  A case of patchy baldness was observed following 6 months of therapy with fluvoxamine. A 41-year-
old male had taken the medication in varying dosages from 50 to 250 mg/day for treatment of 
obsessive-compulsive disorder. Three months following discontinuation of fluvoxamine, regrowth of fine 
white hair was noted over the alopecic patches (Parameshwar, 1996). 

 
3.3.2.A.2   Rash 

a)  In a placebo-controlled study involving pediatric patients with obsessive-compulsive disorder, rash 
was reported in 5% or more of patients treated with immediate-release fluvoxamine maleate. This was 
at least twice the rate found in placebo-treated patients (Prod Info LUVOX(R) oral tablets, 2007). 

 
3.3.2.A.3   Stevens-Johnson syndrome 

a)  Stevens-Johnson syndrome has been reported during postmarketing use of immediate-release 
fluvoxamine maleate, although a causal relationship has not been established (Prod Info LUVOX(R) 
oral tablets, 2007; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 

 
3.3.2.A.4   Sweating 

a)  Incidence: immediate-release, 7%; extended-release (social anxiety disorder), 6%; extended-release 
(obsessive-compulsive disorder), 7% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; 
Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
sweating was reported in 7% of fluvoxamine maleate patients (n=892) compared with 3% of placebo 
patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 mg/day 
extended-release fluvoxamine maleate has been evaluated in short-term, placebo-controlled trials of 
social anxiety disorder (SAD) and OCD. For use in SAD treatment, 6% of fluvoxamine maleate patients 
(n=279) reported sweating compared with 2% of placebo patients (n=276). For use in OCD treatment, 
7% of fluvoxamine maleate patients (n=124) reported sweating compared with less than 1% of placebo 
patients (n=124) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 

 
3.3.2.A.5   Toxic epidermal necrolysis 

a)  Toxic epidermal necrolysis has been reported during postmarketing use of immediate-release 
fluvoxamine maleate, although a causal relationship has not been established (Prod Info LUVOX(R) 
oral tablets, 2007; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
b)  A case of severe toxic epidermal necrolysis (TEN) was reported in a 16-year-old girl following 
treatment with fluvoxamine. The patient had been treated with clomipramine 100 mg/day and 
clorazepate 50 mg/day, and metoclopramide had been given once. After one week of clomipramine, it 
was withdrawn and replaced by fluvoxamine 100 mg/day. Within 8 days of fluvoxamine, the patient 
developed a widespread bullous eruption with mucous membrane involvement. Two days later, she 
showed epidermal detachment of the trunk, face, and proximal limbs involving 30% of the body surface 
area. This rapidly progressed to include 60% of body surface area. Histological examination of the skin 
showed total necrosis of the epidermis typical of TEN. Extensive epidemiologic data ruled out other 
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drugs as causative agents. Fluvoxamine has been previously associated with a case of Stevens-
Johnson syndrome (Wolkenstein et al, 1993). 

 
3.3.3   Endocrine/Metabolic Effects 

 
3.3.3.A   Fluvoxamine Maleate 

Excessive thirst 

Galactorrhea 

Hyperglycemia 

Hyponatremia 

Ineffective thermoregulation 

Syndrome of inappropriate antidiuretic hormone secretion 

Weight loss 

 
3.3.3.A.1   Excessive thirst 

a)  There was a two-fold increase in the rate of thirst during studies of obsessive-compulsive disorder 
(OCD) treatment compared with studies of OCD and depression (Prod Info LUVOX(R) oral tablets, 
2007). 
b)  Polydipsia occurred in 3 women after taking fluvoxamine 100 mg/day. One patient developed 
polydipsia on the second day of treatment. She was also taking levosulpiride and alprazolam. The 
symptoms disappeared on withdrawal of fluvoxamine but recurred when the drug was restarted 2 weeks 
later. The adverse effect disappeared when the drug was stopped 1 week later. Water ingestion also 
increased markedly in a 30-year-old woman with dysthymia and a 40-year-old woman with panic 
disorder and agoraphobia shortly after they started fluvoxamine treatment. Symptoms rapidly 
disappeared in these 2 women after the drug was discontinued (Benazzi & Mazzoli, 1993). 

 
3.3.3.A.2   Galactorrhea 

a)  Galactorrhea and amenorrhea associated with fluvoxamine were reported in a 38-year-old woman 
with refractory bipolar affective disorder; this patient had been treated for over a decade with several 
psychotropic agents. The patient had been maintained for an undetermined length of time on loxapine 
150 mg daily, oxazepam 30 mg three times daily, and zopiclone 7.5 mg at bedtime. Fluvoxamine was 
prescribed for depression, and the dose was titrated to 150 mg daily while the loxapine dosage was 
decreased to 75 mg daily. Six weeks after starting fluvoxamine, she complained of amenorrhea followed 
soon by galactorrhea. Thorough evaluation ruled out an underlying organic etiology; however, the 
serum prolactin level was 80 mcg/L (normal, 4 to 30 mcg/L). Galactorrhea resolved 3 weeks after 
stopping fluvoxamine, and menstruation resumed a week later. The temporal relationship between 
fluvoxamine and the onset of galactorrhea and amenorrhea suggests a possible etiologic role for 
fluvoxamine (Jeffries et al, 1992). The probable mechanism for SSRI-induced galactorrhea is an 
increase in serum prolactin. This may result from direct stimulation of postsynaptic serotonin receptors 
in the hypothalamus or presynaptic serotonin receptor mediated inhibition of dopamine release (Bronzo 
& Stahl, 1993). 

 
3.3.3.A.3   Hyperglycemia 

a)  Incidence: less than 0.01% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod 
Info LUVOX(R) oral tablets, 2007) 
b)  Hyperglycemia was reported in less than 0.1% of patients with major depressive disorder or 
obsessive-compulsive disorder who took immediate-release fluvoxamine maleate during premarketing 
clinical trials (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral 
tablets, 2007). 
c)  A 60-year-old woman with well-controlled insulin-dependent diabetes developed hyperglycemia 
following fluvoxamine administration for the treatment of major depression. Five days following initiation 
of fluvoxamine (100 mg/day) therapy, the woman's blood glycemia began to increase significantly 
without change in diet or compliance. Glycemia increased from 120 mg/dL at baseline to 210 mg/dL at 
days 19 and 21. Hyperglycemia persisted for 9 days before the patient discontinued fluvoxamine and 
the blood glycemia returned to baseline level. Twenty-two days later, fluvoxamine therapy was 
reinitiated and glycemia increased to the same range as the initial episode. Fluvoxamine was again 
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stopped and glycemia returned to normal within 2 days (Oswald et al, 2003). 
 
3.3.3.A.4   Hyponatremia 

a)  Hyponatremia (serum sodium less than 110 mmol/L) has occurred in patients receiving fluvoxamine 
maleate, possibly as a result of SIADH. Symptoms included headache, difficulty concentrating, memory 
impairment, confusion, weakness, and unsteadiness. Severe hyponatremia signs/symptoms have 
included hallucination, syncope, seizure, coma, respiratory arrest, and death. Patients at highest risk 
include the elderly, volume-depleted, or those taking diuretics. Consider drug discontinuation with 
symptomatic hyponatremia (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info 
LUVOX(R) oral tablets, 2007). 
b)  Of the 63 case reports of fluoxetine-induced SIADH reported to the US Food and Drug 
Administration, the majority occurred in patients over 70 years of age. Based on published reports, the 
onset of the SIADH was between 3 days and 4 months after starting therapy. Symptoms included 
confusion, lethargy, dizziness, fatigue, anorexia, delirium, and abdominal pain. Abnormal laboratory 
findings consisted of a decreased serum osmolality (median 251 milliosmoles/liter (mOsm/L); range 214 
to 272 mOsm/L), decreased serum sodium concentration (median 118 mEq/L; range 98 to 130 
milliequivalents/liter (mEq/L)), and urine osmolality (median 392.5 mOsm/L; 229 to 613 mOsm/L). In all 
but 1 case report, the SSRI was stopped, and fluid restriction was required before hyponatremia 
resolved; 1 patient was also treated with sodium chloride 3%. Patients in their fifties generally recovered 
in 2 to 4 days versus patients in their eighties who required up to 14 days for complete recovery. Of the 
6 patients rechallenged with an SSRI, 3 developed a decrease in serum sodium consistent with SIADH, 
and 3 tolerated rechallenge without adverse events. In many case reports, inadequate reporting of 
symptoms, laboratory results, and exclusion of other causes were NOT included making it difficult to 
attribute SIADH to the SSRI (Woo & Smythe, 1997). 

 
3.3.3.A.5   Ineffective thermoregulation 

a)  Three women developed diaphoresis, shivering, restlessness, anxiety, and subnormal body 
temperature, followed by low-grade fever, within 30 minutes of taking a first dose of fluvoxamine 25 mg 
in combination with a benzodiazepine (medazepam or ethyl loflazepate) in the evening. The women 
were being treated for either panic disorder or anxiety disorder, with associated depressive symptoms. 
Symptoms abated and disappeared by the next morning. One woman took a second dose and had the 
same experience. In all cases, symptoms did not reappear after discontinuation of fluvoxamine (Okada 
& Okajima, 2001). 

 
3.3.3.A.6   Syndrome of inappropriate antidiuretic hormone secretion 

a)  SIADH with hyponatremia (serum sodium less than 110 mmol/L) has occurred in patients receiving 
fluvoxamine maleate. Symptoms included headache, difficulty concentrating, memory impairment, 
confusion, weakness, and unsteadiness. Severe hyponatremia signs/symptoms have included 
hallucination, syncope, seizure, coma, respiratory arrest, and death. Patients at highest risk include the 
elderly, volume-depleted, or those taking diuretics. Consider drug discontinuation with symptomatic 
hyponatremia (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) 
oral tablets, 2007). 
b)  Of the 63 case reports of fluoxetine-induced SIADH reported to the US Food and Drug 
Administration, the majority occurred in patients over 70 years of age. Based on published reports, the 
onset of the SIADH was between 3 days and 4 months after starting therapy. Symptoms included 
confusion, lethargy, dizziness, fatigue, anorexia, delirium, and abdominal pain. Abnormal laboratory 
findings consisted of a decreased serum osmolality (median 251 milliosmoles/liter (mOsm/L); range 214 
to 272 mOsm/L), decreased serum sodium concentration (median 118 mEq/L; range 98 to 130 
milliequivalents/liter (mEq/L)), and urine osmolality (median 392.5 mOsm/L; 229 to 613 mOsm/L). In all 
but 1 case report, the SSRI was stopped, and fluid restriction was required before hyponatremia 
resolved; 1 patient was also treated with sodium chloride 3%. Patients in their fifties generally recovered 
in 2 to 4 days versus patients in their eighties who required up to 14 days for complete recovery. Of the 
6 patients rechallenged with an SSRI, 3 developed a decrease in serum sodium consistent with SIADH, 
and 3 tolerated rechallenge without adverse events. In many case reports, inadequate reporting of 
symptoms, laboratory results, and exclusion of other causes were NOT included making it difficult to 
attribute SIADH to the SSRI (Woo & Smythe, 1997). 
c)  A patient treated with fluvoxamine developed SIADH, which presented as profound confusion. Drug 
withdrawal resulted in rapid resolution of the CNS and biochemical abnormalities (McHardy, 1993). 

 
3.3.3.A.7   Weight loss 

a)  Incidence: immediate-release, at least 1%; extended-release (obsessive-compulsive disorder), 2% 
(Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 
2007) 
b)  Weight loss was reported in at least 1% of patients with major depressive disorder or obsessive-
compulsive disorder (OCD) who took immediate-release fluvoxamine maleate during premarketing 
clinical trials. There was a two-fold increase in the rate of weight loss in studies of OCD treatment 
compared with studies of OCD and depression (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 
mg/day to 300 mg/day extended-release fluvoxamine maleate has been evaluated in short-term, 
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placebo-controlled trials of social anxiety disorder (SAD) and OCD. Weight loss was not reported during 
SAD treatment. For use in OCD treatment, 2% of fluvoxamine maleate patients (n=124) reported weight 
loss compared with less than 1% of placebo patients (n=124) (Prod Info LUVOX(R) CR extended-
release oral capsules, 2008). 
c)  Decreased appetite and weight loss have occurred in children taking SSRIs, including fluvoxamine 
maleate. Regular monitoring of growth is recommended. Weight loss was more frequent in pediatric 
OCD patients (n=57) taking immediate-release fluvoxamine maleate than in patients taking placebo 
(Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 
2007). 

 
3.3.4   Gastrointestinal Effects 

 
3.3.4.A   Fluvoxamine Maleate 

Constipation 

Diarrhea 

Dysphagia 

Flatulence 

Gastrointestinal hemorrhage 

Indigestion 

Loss of appetite 

Nausea 

Taste sense altered 

Vomiting 

Xerostomia 

 
3.3.4.A.1   Constipation 

a)  Incidence: immediate-release, 10%; extended-release (social anxiety disorder), 6%; extended-
release (obsessive-compulsive disorder), 4% (Prod Info LUVOX(R) CR extended-release oral capsules, 
2008; Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
constipation was reported in 10% of fluvoxamine maleate patients (n=892) compared with 8% of 
placebo patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 
mg/day extended-release fluvoxamine maleate has been evaluated in short-term, placebo-controlled 
trials of social anxiety disorder (SAD) and OCD. For use in SAD treatment, 6% of fluvoxamine maleate 
patients (n=279) reported constipation compared with 5% of placebo patients (n=276). For use in OCD 
treatment, 4% of fluvoxamine maleate patients (n=124) reported constipation compared with less than 
1% of placebo patients (n=124) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
c)  Constipation was reported by 18% of fluvoxamine-treated patients (n=222) from pooled data of 10 
double-blind, placebo-controlled studies comparing fluvoxamine and imipramine. Constipation was 
reported by 20% and 7% of patients treated with imipramine and placebo, respectively (Benfield & 
Ward, 1986b). 

 
3.3.4.A.2   Diarrhea 

a)  Incidence: immediate-release, 11%; extended-release (social anxiety disorder), 14%; extended-
release (obsessive-compulsive disorder), 18% (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
diarrhea was reported in 11% of fluvoxamine maleate patients (n=892) compared with 7% of placebo 
patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 mg/day 
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extended-release fluvoxamine maleate has been evaluated in short-term, placebo-controlled trials of 
social anxiety disorder (SAD) and OCD. For use in SAD treatment, 14% of fluvoxamine maleate 
patients (n=279) reported diarrhea compared with 5% of placebo patients (n=276). For use in OCD 
treatment, 18% of fluvoxamine maleate patients (n=124) reported diarrhea compared with 8% of 
placebo patients (n=124) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 

 
3.3.4.A.3   Dysphagia 

a)  Incidence: immediate-release, 2% (Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
dysphagia was reported in 2% of fluvoxamine maleate patients (n=892) compared with 1% of placebo 
patients (n=778). There was a two-fold decrease in the rate of dysphagia in studies of OCD treatment 
compared with studies of OCD and depression (Prod Info LUVOX(R) oral tablets, 2007).  

 
3.3.4.A.4   Flatulence 

a)  Incidence: immediate-release, at least 4% (Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
flatulence was reported in 4% of fluvoxamine maleate patients (n=892) compared with 3% of placebo 
patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). 
c)  In a placebo-controlled study involving pediatric patients with obsessive-compulsive disorder, 
flatulence was reported in 5% or more of patients treated with immediate-release fluvoxamine maleate. 
This was at least twice the rate found in placebo-treated patients (Prod Info LUVOX(R) oral tablets, 
2007). 

 
3.3.4.A.5   Gastrointestinal hemorrhage 

See Drug Consult reference: CONCOMITANT USE OF SSRIs AND NSAIDs - INCREASED RISK OF 
GASTROINTESTINAL BLEEDING 

 
3.3.4.A.6   Indigestion 

a)  Incidence: immediate-release, 10%; extended-release (social anxiety disorder), 10%; extended-
release (obsessive-compulsive disorder), 8% (Prod Info LUVOX(R) CR extended-release oral capsules, 
2008; Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
dyspepsia was reported in 10% of fluvoxamine maleate patients (n=892) compared with 5% of placebo 
patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 mg/day 
extended-release fluvoxamine maleate has been evaluated in short-term, placebo-controlled trials of 
social anxiety disorder (SAD) and OCD. For use in SAD treatment, 10% of fluvoxamine maleate 
patients (n=279) reported dyspepsia compared with 4% of placebo patients (n=276). For use in OCD 
treatment, 8% of fluvoxamine maleate patients (n=124) reported dyspepsia compared with 5% of 
placebo patients (n=124) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 

 
3.3.4.A.7   Loss of appetite 

a)  Incidence: immediate-release, 6%; extended-release (social anxiety disorder), 14%; extended-
release (obsessive-compulsive disorder), 13% (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
anorexia was reported in 6% of fluvoxamine maleate patients (n=892) compared with 2% of placebo 
patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 mg/day 
extended-release fluvoxamine maleate has been evaluated in short-term, placebo-controlled trials of 
social anxiety disorder (SAD) and OCD. For use in SAD treatment, 14% of fluvoxamine maleate 
patients (n=279) reported anorexia compared with 1% of placebo patients (n=276). For use in OCD 
treatment, 13% of fluvoxamine maleate patients (n=124) reported anorexia compared with 5% of 
placebo patients (n=124) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
c)  Anorexia was reported by 15% of patients receiving fluvoxamine, according to the pooled results of 
10 placebo-controlled, double-blind studies comparing fluvoxamine and imipramine (Benfield & Ward, 
1986b). 

 
3.3.4.A.8   Nausea 

a)  Incidence: immediate-release, 40%; extended-release (social anxiety disorder), 39%; extended-
release (obsessive-compulsive disorder), 34% (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
nausea was reported in 40% of fluvoxamine maleate patients (n=892) compared with 14% of placebo 
patients (n=778). There was an approximate 25% decrease in the rate of nausea in studies of OCD 
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treatment compared with studies of OCD and depression (Prod Info LUVOX(R) oral tablets, 2007). The 
use of 100 mg/day to 300 mg/day extended-release fluvoxamine maleate has been evaluated in short-
term, placebo-controlled trials of social anxiety disorder (SAD) and OCD. For use in SAD treatment, 
39% of fluvoxamine maleate patients (n=279) reported nausea compared with 11% of placebo patients 
(n=276). For use in OCD treatment, 34% of fluvoxamine maleate patients (n=124) reported nausea 
compared with 13% of placebo patients (n=124) (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008). 
c)  SSRIs produce nausea and vomiting in 20% to 25% and 2% to 3% of patients, respectively. In the 
majority of patients, nausea gradually decreases or resolves over approximately 3 weeks. However, in 
others, reduction of the dose or discontinuation of the drug is required. For this group, ondansetron or 
cisapride administered for a few weeks may facilitate continued treatment with the SSRI. Limited data 
suggest that ondansetron is more effective; however, it is also more expensive. Use of cisapride with 
careful monitoring for arrhythmias may be more cost effective and open therapy to a broader group of 
patients. The proposed mechanism for SSRI-induced nausea and vomiting is increased serotonin levels 
within the chemoreceptor trigger zone and area postrema in the brainstem, the primary areas within the 
brain associated with nausea and vomiting (McManis & Talley, 1997). 
d)  Approximately 12.7% of patients with depression receiving fluvoxamine reported nausea as an 
adverse effect during an open, large-scale study of over 5000 patients. Nausea was the stated reason 
for withdrawing from this study in 5.6% of all patients (Martin et al, 1987). 
e)  Event monitoring in Great Britain of fluvoxamine use in 10,401 patients revealed the most commonly 
reported individual event to be nausea and vomiting (13%) (Edwards et al, 1994). 

 
3.3.4.A.9   Taste sense altered 

a)  Incidence: immediate-release, 3%; extended-release, 2% (Prod Info LUVOX(R) CR extended-
release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
taste perversion was reported in 3% of fluvoxamine maleate patients (n=892) compared with 1% of 
placebo patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 
mg/day extended-release fluvoxamine maleate has been evaluated in short-term, placebo-controlled 
trials of social anxiety disorder (SAD) and OCD. For use in SAD treatment, 2% of fluvoxamine maleate 
patients (n=279) reported taste perversion compared with less than 1% of placebo patients (n=276). For 
use in OCD treatment, 2% of fluvoxamine maleate patients (n=124) reported taste perversion compared 
with less than 1% of placebo patients (n=124) (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008). 

 
3.3.4.A.10   Vomiting 

a)  Incidence: immediate-release, 5%; extended-release (social anxiety disorder), 0%; extended-release 
(obsessive-compulsive disorder), 6% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; 
Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
vomiting was reported in 5% of fluvoxamine maleate patients (n=892) compared with 2% of placebo 
patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 mg/day 
extended-release fluvoxamine maleate has been evaluated in short-term, placebo-controlled trials of 
social anxiety disorder (SAD) and OCD. Vomiting did not occur during SAD treatment. For use in OCD 
treatment, 6% of fluvoxamine maleate patients (n=124) reported vomiting compared with 2% of placebo 
patients (n=124) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
c)  SSRIs produce nausea and vomiting in 20% to 25% and 2% to 3% of patients, respectively. In the 
majority of patients, nausea gradually decreases or resolves over approximately 3 weeks. However, in 
others, reduction of the dose or discontinuation of the drug is required. For this group, ondansetron or 
cisapride administered for a few weeks may facilitate continued treatment with the SSRI. Limited data 
suggest that ondansetron is more effective; however, it is also more expensive. Use of cisapride with 
careful monitoring for arrhythmias may be more cost effective and open therapy to a broader group of 
patients. The proposed mechanism for SSRI-induced nausea and vomiting is increased serotonin levels 
within the chemoreceptor trigger zone and area postrema in the brainstem, the primary areas within the 
brain associated with nausea and vomiting (McManis & Talley, 1997). 
d)  Vomiting was reported by 3.6% of patients and led to the discontinuation of therapy in 2.8% of all 
patients in a open, large-scale study of over 5000 patients with depression (Martin et al, 1987). 
e)  Event monitoring in Great Britain of fluvoxamine use in 10,401 patients revealed the most commonly 
reported individual event to be nausea and vomiting (13%) (Edwards et al, 1994). 

 
3.3.4.A.11   Xerostomia 

a)  Incidence: immediate-release, 14%; extended-release (social anxiety disorder), 11%; extended-
release (obsessive-compulsive disorder), 10% (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
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dry mouth was reported in 14% of fluvoxamine maleate patients (n=892) compared with 10% of placebo 
patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 mg/day 
extended-release fluvoxamine maleate has been evaluated in short-term, placebo-controlled trials of 
social anxiety disorder (SAD) and OCD. For use in SAD treatment, 11% of fluvoxamine maleate 
patients (n=279) reported dry mouth compared with 8% of placebo patients (n=276). For use in OCD 
treatment, 10% of fluvoxamine maleate patients (n=124) reported dry mouth compared with 9% of 
placebo patients (n=124) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
c)  From pooled data of 10 double-blind, placebo-controlled studies comparing fluvoxamine and 
imipramine, dry mouth was experienced by 26% of the patients treated with fluvoxamine (n=222), which 
was significantly less than the incidence of 51% in patients who were receiving imipramine (n=221). 
Twenty-six percent of patients receiving placebo also complained of dry mouth (Benfield & Ward, 
1986b). 
d)  During an open, large-scale study of over 5000 patients with depression, dry mouth was reported by 
3.7% of patients but led to the discontinuation of therapy in only 0.8% of all patients (Martin et al, 1987). 
e)  Fluvoxamine failed to demonstrate any significant differences in salivary flow when compared to 
placebo. The study administered single doses of fluvoxamine 50, 75, and 100 mg to 17 healthy 
volunteers (Wilson et al, 1983). 

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Fluvoxamine Maleate 

 
3.3.5.A.1   Bleeding, Abnormal 

a)  In case reports and epidemiological studies, drugs which interfere with serotonin reuptake (eg, 
SSRIs and serotonin-norepinephrine-reuptake inhibitors (SNRIs)) have been associated with an 
increased incidence of gastrointestinal bleeding. Bleeding events, including ecchymoses, hematomas, 
epistaxis, petechiae, gastrointestinal bleeding, and life-threatening hemorrhages have been reported 
with SSRI and SNRI use. Because the risk of bleeding may be increased by the concomitant use of 
drugs that affect coagulation (eg, NSAIDs, aspirin, warfarin), use caution when these agents are co-
administered with fluvoxamine maleate. Additionally, patients receiving concurrent warfarin therapy 
should be monitored when fluvoxamine maleate is started or discontinued (Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007). 
b)  Epistaxis was more frequent in pediatric obsessive-compulsive disorder patients (n=57) taking 
immediate-release fluvoxamine maleate than in patients taking placebo (Prod Info LUVOX(R) oral 
tablets, 2007). 
c)  SSRIs reduce uptake of serotonin by platelets; therefore, reduction in granular storage of serotonin 
is observed. Serotonin-mediated platelet aggregation may be decreased. For minor bleeding diatheses 
(ie, bruising), treatment is usually unnecessary because it usually resolves with continued treatment. 
However, if bleeding is clinically significant, occurs with other underlying medical illnesses, or fails to 
improve with time, the drug should be discontinued. Many cases of bleeding have occurred in patients 
taking doses at the higher end of the dose range. Bleeding is more common in patients with underlying 
diseases; 1 case occurred in a patient with HIV (Berk & Jacobson, 1998). 
d)  A 33-year-old woman began taking paroxetine 40 mg daily for panic attacks and noted spontaneous 
bruising on her arms and legs and excessive menstrual bleeding within 2 weeks. No gynecologic or 
hematologic abnormalities were identified. Vitamin C added to paroxetine stopped bleeding in 3 weeks; 
discontinuation of vitamin C resulted in recurrent bleeding. Her medication was switched to fluvoxamine 
which also caused bleeding that resolved with vitamin C (Tielens, 1997). 

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Fluvoxamine Maleate 

 
3.3.6.A.1   Liver function tests abnormal 

a)  Incidence: extended-release, 2% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008) 
b)  In 2 short-term, placebo-controlled clinical trials evaluating extended-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of social anxiety disorder, abnormal results of liver 
function tests were reported in 2% of fluvoxamine maleate patients (n=279) compared with less than 1%
of placebo patients (n=276) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
c)  A 57-year-old man experienced a 3-fold increase in gamma glutamyl transferase (GGT) of 176 
international units/L over baseline (50 international units/L) after 3 weeks of fluvoxamine maleate 100 
mg twice daily. An enlarged liver with evidence of fatty changes was observed on abdominal ultrasound 
and examination. GGT levels returned to near baseline levels 5 weeks after discontinuing therapy 
(Green, 1988). 

 
3.3.7   Immunologic Effects 

 
3.3.7.A   Fluvoxamine Maleate 
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3.3.7.A.1   Stevens-Johnson syndrome 
a)  Stevens-Johnson syndrome has been reported during postmarketing use of immediate-release 
fluvoxamine maleate, although a causal relationship has not been established (Prod Info LUVOX(R) 
oral tablets, 2007; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 

 
3.3.8   Musculoskeletal Effects 

 
3.3.8.A   Fluvoxamine Maleate 

Fracture of bone 

Fracture of bone, Nonvertebral 

Leg cramp 

Myalgia 

 
3.3.8.A.1   Fracture of bone 

a)  Incidence: less than 0.1% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info 
LUVOX(R) oral tablets, 2007) 
b)  Pathological fracture was reported in less than 0.1% of patients with major depressive disorder or 
obsessive-compulsive disorder who took immediate-release fluvoxamine maleate during premarketing 
clinical trials (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral 
tablets, 2007). 
c)  In a population-based, randomized, prospective cohort study adjusted for potential covariates, an 
increased risk of fragility fracture was reported at the 5-year follow-up in patients 50 years of age and 
older who used daily SSRIs (n=137; mean age of 65.1 years), including fluvoxamine, compared with 
those who did not use an SSRI (n=4871; mean age of 65.7 years). Daily SSRI use was associated with 
a significant 2.1-fold increased risk of fragility fracture (95% confidence interval (CI), 1.3 to 3.4). Daily 
SSRI users who were recurrent (ie, treated with SSRIs at baseline and at 5-year follow-up) had a 
significant 2.1-fold increased risk of fragility fracture (95% CI, 1.1 to 4.0). Fractures were reported at the 
following sites: forearm (40%), ankle and foot (21%), hip (13%), rib (13%), femur (9%), and back (4%). 
None were reported at the skull, toes, or fingers (Richards et al, 2007). 

 
3.3.8.A.2   Fracture of bone, Nonvertebral 

a)  In a prospective, population-based, cohort study (n=7983) with a mean follow-up of 8.4 years, there 
was an increased risk of nonvertebral fracture in adult participants older than 55 years of age (mean 
age of 77.5 years) who were currently using an SSRI (citalopram, escitalopram, fluoxetine, fluvoxamine, 
paroxetine, or sertraline) compared to those who were not exposed to antidepressants. Current SSRI 
use was associated with an increased risk of nonvertebral fracture (adjusted hazard ratio (HR), 2.35; 
95% confidence interval (CI), 1.32 to 4.18) compared with no antidepressant use. Current SSRI use 
was also associated with an increased risk of nonvertebral fracture (adjusted HR, 2.07; 95% CI, 1.23 to 
3.5) compared with past antidepressant use (n=1217). In addition, duration of SSRI use showed a 9% 
increase in fracture risk per extra month on an SSRI (95% CI, 3% to 16%; p for trend=0.004). Fractures 
of the hip (most frequent), wrist, humerus, and pelvis were reported (Ziere et al, 2008). 

 
3.3.8.A.3   Leg cramp 

a)  There was a two-fold increase in the rate of leg cramps in studies of obsessive-compulsive disorder 
(OCD) treatment compared with studies of OCD and depression (Prod Info LUVOX(R) oral tablets, 
2007). 

 
3.3.8.A.4   Myalgia 

a)  Incidence: extended-release (obsessive-compulsive disorder), 5% (Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008) 
b)  The use of 100 mg/day to 300 mg/day extended-release fluvoxamine maleate has been evaluated in 
short-term, placebo-controlled trials of social anxiety disorder (SAD) and obsessive-compulsive disorder 
(OCD). For use in OCD treatment, 5% of fluvoxamine maleate patients (n=124) reported myalgia 
compared with 2% of placebo patients (n=124). Myalgia was not reported during SAD treatment (Prod 
Info LUVOX(R) CR extended-release oral capsules, 2008). In short-term, placebo-controlled clinical 
trials evaluating immediate-release fluvoxamine maleate (100 mg/day to 300 mg/day) for the treatment 
of OCD, myalgia was reported at a rate that was two-fold higher than the rate reported in OCD and 
depression trials (Prod Info LUVOX(R) oral tablets, 2007). 

 
3.3.9   Neurologic Effects 

Page 17 of 160MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.17, page 17

Case 3:09-cv-00080-TMB     Document 78-27      Filed 03/24/2010     Page 17 of 244



Fluvoxamine 

Fluvoxamine Maleate 

 
3.3.9.A   Fluvoxamine 

 
3.3.9.A.1   Seizure 

See Drug Consult reference: COMPARATIVE INCIDENCE OF SEIZURES FROM 
ANTIDEPRESSANTS 

 
3.3.9.B   Fluvoxamine Maleate 

Asthenia 

Dizziness 

EEG abnormality 

Extrapyramidal disease 

Headache 

Hyperactive behavior 

Insomnia 

Myoclonus 

Seizure 

Serotonin syndrome 

Sleep disorder 

Somnolence 

Tremor 

 
3.3.9.B.1   Asthenia 

a)  Incidence: immediate-release, 14%; extended-release (social anxiety disorder), 24%; extended-
release (obsessive-compulsive disorder), 26% (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
asthenia was reported in 14% of fluvoxamine maleate patients (n=892) compared with 6% of placebo 
patients (n=778). There was a two-fold increase in the rate of asthenia in studies of OCD treatment 
compared with studies of OCD and depression (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 
mg/day to 300 mg/day extended-release fluvoxamine maleate has been evaluated in short-term, 
placebo-controlled trials of social anxiety disorder (SAD) and OCD. For use in SAD treatment, 24% of 
fluvoxamine maleate patients (n=279) reported asthenia compared with 10% of placebo patients 
(n=276). For use in OCD treatment, 26% of fluvoxamine maleate patients (n=124) reported asthenia 
compared with 8% of placebo patients (n=124) (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008). 

 
3.3.9.B.2   Dizziness 

a)  Incidence: immediate-release, 11%; extended-release (social anxiety disorder), 15%; extended-
release (obsessive-compulsive disorder), 12% (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
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(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
dizziness was reported in 11% of fluvoxamine maleate patients (n=892) compared with 6% of placebo 
patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 mg/day 
extended-release fluvoxamine maleate has been evaluated in short-term, placebo-controlled trials of 
social anxiety disorder (SAD) and OCD. For use in SAD treatment, 15% of fluvoxamine maleate 
patients (n=279) reported dizziness compared with 7% of placebo patients (n=276). For use in OCD 
treatment, 12% of fluvoxamine maleate patients (n=124) reported dizziness compared with 10% of 
placebo patients (n=124) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
c)  Event monitoring in Great Britain of fluvoxamine use in 10,401 patients revealed the most common 
category of adverse events to be neuropsychiatric. Dizziness was reported in 3.3% of patients (Edwards 
et al, 1994). 
d)  In an open study of more than 5000 patients with depression, dizziness was reported by 4.5% of 
patients (Martin et al, 1987). 
e)  Dizziness was reported in 14% of patients who received fluvoxamine (n=222) during 10 double-blind, 
placebo-controlled studies comparing fluvoxamine and imipramine in patients with depression (Benfield 
& Ward, 1986b). 

 
3.3.9.B.3   EEG abnormality 

a)  EEG profiles of patients being treated with fluvoxamine showed concomitant increases of slow and 
fast activities and a decrease in alpha activity indicating sedative qualities. Single doses of fluvoxamine 
75 mg were administered to 10 healthy volunteers. The EEG studies showed that fluvoxamine induced 
less augmentation of slow activity than imipramine, indicating fewer sedative properties with 
fluvoxamine (Saletu et al, 1983). 

 
3.3.9.B.4   Extrapyramidal disease 

a)  Incidence: 0.1% to 1% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info 
LUVOX(R) oral tablets, 2007) 
b)  Extrapyramidal syndrome was reported in 0.1% to 1% of patients with major depressive disorder or 
obsessive-compulsive disorder who took immediate-release fluvoxamine maleate during premarketing 
clinical trials (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral 
tablets, 2007). 
c)  Dystonic reactions, parkinsonism, akathisia, and dyskinesias have been described, with the earliest 
onset noted at 5 days (Bronner & Vanneste, 1998) and latest onset at 4 months (Chong, 1995).  
d)  Extrapyramidal reactions (EPR) have been reported with 1 or more SSRIs. The majority of case 
reports involved fluoxetine; however, all of the SSRIs were implicated in at least 1 EPR. Duration of 
symptoms with treatment was usually a few days. Symptoms occurred weekly for the first 4 weeks of 
treatment and periodically thereafter. For most cases, treatment was limited to reducing the dose or 
stopping the SSRI (Caley, 1997; Gill et al, 1997). 
e)  In a limited number of case reports, propranolol and/or benzodiazepines were used to treat SSRI-
induced akathisia; the dose of propranolol ranged from 40 to 90 mg daily (Gill et al, 1997). 
f)  In case reports, dystonic reactions responded to an unspecified dose of intramuscular 
trihexyphenidyl or diphenhydramine 50 mg (Gill et al, 1997; George & Trimble, 1993). 
g)  Possible mechanisms by which SSRIs cause extrapyramidal reactions (EPR) include: (1) central 
serotonergic activity which inhibits dopaminergic activity; and (2) concurrent use of an SSRI and 
antipsychotic may cause EPRs by a pharmacokinetic interaction, a pharmacodynamic interaction, or a 
combination of the two (Caley, 1997). 
h)  Three days after starting concomitant fluvoxamine and metoclopramide, a 14-year-old boy 
developed acute dystonia of the extensor muscles of the neck, back, and upper extremities; jaw rigidity; 
horizontal nystagmus; dysarthria; and uncontrolled movement of the tongue. He was treated with 
fluvoxamine 50 mg/day and metoclopramide 10 mg 3 times daily. Treatment with intramuscular 
biperiden 5 mg completely relieved symptoms within 30 minutes. Previous treatment with 
metoclopramide did NOT produce dystonia (Palop et al, 1999). 
i)  A 71-year-old woman developed involuntary movements of the head, neck, and extremities, 
especially the arms, 5 days after she began taking fluvoxamine 50 mg daily for depression. Upon 
examination in the emergency department, the movements occurred at rest and were NOT 
suppressible; they were described as dystonic contractures and myoclonic jerks. Treatment consisted of 
IV clonazepam 1 mg which resulted in improvement within 10 minutes; 2 hours later, myoclonus 
recurred and responded to oral clonazepam 2 mg. Fluvoxamine was stopped and myoclonus resolved. 
One week later, this woman was rechallenged with fluvoxamine 50 mg daily which resulted in a similar 
reaction 11 days later. The abnormal movements resolved after administering oral clonazepam 2 mg. 
After stopping fluvoxamine, the movements disappeared and did NOT recur during 6 months of follow-
up. Of note, this woman was also taking diltiazem, which inhibits the cytochrome P450 enzyme 1A2 (the 
enzyme responsible for metabolizing fluvoxamine). This may have resulted in increased fluvoxamine 
bioavailability (Bronner & Vanneste, 1998). 
j)  About 4 months after starting fluvoxamine 100 mg daily, a 38-year-old woman complained of 
periauricular pain and headache which progressed to tightening of jaw muscles and teeth clenching 
over the next month. She also had difficulty chewing solid foods. Upon reduction of the fluvoxamine 
dose to 50 mg, her complaints lessened but did NOT completely resolve until she stopped fluvoxamine. 
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This patient did NOT have a history of previous psychiatric illnesses or dystonias (Chong, 1995). 
 
3.3.9.B.5   Headache 

a)  Incidence: immediate-release, 22%; extended-release (social anxiety disorder), 35%; extended-
release (obsessive-compulsive disorder), 32% (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
headache was reported in 22% of fluvoxamine maleate patients (n=892) compared with 20% of placebo 
patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 mg/day 
extended-release fluvoxamine maleate has been evaluated in short-term, placebo-controlled trials of 
social anxiety disorder (SAD) and OCD. For use in SAD treatment, 35% of fluvoxamine maleate 
patients (n=279) reported headache compared with 30% of placebo patients (n=276). For use in OCD 
treatment, 32% of fluvoxamine maleate patients (n=124) reported headache compared with 31% of 
placebo patients (n=124) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
c)  Event monitoring in Great Britain of fluvoxamine use in 10,401 patients revealed the most common 
category of adverse events to be neuropsychiatric. Headache was reported in 3.9% of patients 
(Edwards et al, 1994). 
d)  In an open study of more than 5000 patients with depression, headache was reported by 5% of 
patients, causing withdrawal from the study in 2.7% (Martin et al, 1987).  
e)  Headache was reported in 22% of patients who received fluvoxamine (n=222) during 10 double-
blind, placebo-controlled studies comparing fluvoxamine and imipramine in patients with depression 
(Benfield & Ward, 1986b). 

 
3.3.9.B.6   Hyperactive behavior 

a)  In a placebo-controlled study involving pediatric patients with obsessive-compulsive disorder, 
hyperkinesia was reported in 5% or more of patients treated with immediate-release fluvoxamine 
maleate. This was at least twice the rate found in placebo-treated patients (Prod Info LUVOX(R) oral 
tablets, 2007). 

 
3.3.9.B.7   Insomnia 

a)  Incidence: immediate-release, 21%; extended-release (social anxiety disorder), 32%; extended-
release (obsessive-compulsive disorder), 35% (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
insomnia was reported in 21% of fluvoxamine maleate patients (n=892) compared with 10% of placebo 
patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 mg/day 
extended-release fluvoxamine maleate has been evaluated in short-term, placebo-controlled trials of 
social anxiety disorder (SAD) and OCD. For use in SAD treatment, 32% of fluvoxamine maleate 
patients (n=279) reported insomnia compared with 13% of placebo patients (n=276). For use in OCD 
treatment, 35% of fluvoxamine maleate patients (n=124) reported insomnia compared with 20% of 
placebo patients (n=124) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
c)  Event monitoring in Great Britain of fluvoxamine use in 10,401 patients revealed the most common 
category of adverse events to be neuropsychiatric. Insomnia was reported in 2.4% of patients (Edwards 
et al, 1994). 
d)  Insomnia was reported in 15% of patients who received fluvoxamine (n=222) during 10 double-blind, 
placebo-controlled studies comparing fluvoxamine and imipramine in patients with depression (Benfield 
& Ward, 1986b). 

 
3.3.9.B.8   Myoclonus 

a)  There was a two-fold increase in the rate of myoclonus/twitch in studies of obsessive-compulsive 
disorder (OCD) treatment compared with studies of OCD and depression. Myoclonus was reported in at 
least 1% and twitching was reported in 0.1% to 1% of patients with major depressive disorder or OCD 
who took immediate-release fluvoxamine maleate during premarketing clinical trials (Prod Info LUVOX
(R) oral tablets, 2007). Twitching was reported in 2% of patients with OCD who were treated with 
fluvoxamine maleate extended-release 100 mg/day to 300 mg/day (n=124) compared with 0% of 
placebo-treated patients (n=124) during short-term, placebo-controlled trials of social anxiety disorder 
(SAD) and OCD. Twitching was not reported in patients with SAD (Prod Info LUVOX(R) CR extended-
release oral capsules, 2008). 
b)  A 71-year-old woman developed involuntary movements of the head, neck, and extremities, 
especially the arms, 5 days after she began taking fluvoxamine 50 mg daily for depression. Upon 
examination in the emergency department, the movements occurred at rest and were NOT 
suppressible; they were described as dystonic contractures and myoclonic jerks. Treatment consisted of 
IV clonazepam 1 mg which resulted in improvement within 10 minutes; 2 hours later, myoclonus 
recurred and responded to oral clonazepam 2 mg. Fluvoxamine was stopped and myoclonus resolved. 
One week later, this woman was rechallenged with fluvoxamine 50 mg daily which resulted in a similar 
reaction 11 days later. The abnormal movements resolved after administering oral clonazepam 2 mg. 

Page 20 of 160MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.17, page 20

Case 3:09-cv-00080-TMB     Document 78-27      Filed 03/24/2010     Page 20 of 244



After stopping fluvoxamine, the movements disappeared and did NOT recur during 6 months of follow-
up. Of note, this woman was also taking diltiazem, which inhibits the cytochrome P450 enzyme 1A2 (the 
enzyme responsible for metabolizing fluvoxamine). This may have resulted in increased fluvoxamine 
bioavailability (Bronner & Vanneste, 1998). 

 
3.3.9.B.9   Seizure 

a)  Incidence: 0.2% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX
(R) oral tablets, 2007) 
b)  Seizures occurred in 0.2% of patients treated with immediate-release fluvoxamine maleate during 
premarketing trials. Cautious administration is recommended in patients with controlled epilepsy or a 
history of convulsions. Avoid treatment in unstable epilepsy. Discontinue fluvoxamine maleate if 
seizures occur or increase in frequency (Prod Info LUVOX(R) CR extended-release oral capsules, 
2008; Prod Info LUVOX(R) oral tablets, 2007). 
c)  A 49-year-old male who had been seizure-free for 10 years with anticonvulsant therapy experienced 
a generalized seizure 3 days after beginning fluvoxamine therapy, 150 mg at bedtime. Following an 
increase in dose of the anticonvulsant therapy, the patient did not experience any more seizures (Kim et 
al, 2000). 

 
3.3.9.B.10   Serotonin syndrome 

a)  Serotonin syndrome, which may include mental status changes (eg, agitation, hallucination, and 
coma), autonomic instability (eg, tachycardia, hyperthermia, and labile blood pressure), neuromuscular 
aberrations, and gastrointestinal symptoms (eg, nausea, vomiting, and diarrhea), may occur with 
fluvoxamine maleate. This syndrome could be life-threatening. Risk is increased with concomitant use 
of SSRIs, serotonin norepinephrine reuptake inhibitors (SNRI), triptans, and MAOIs (contraindicated). If 
concomitant use with SSRIs, SNRIs, or a triptan is warranted, increased monitoring is advised (Prod 
Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007). 
b)  A serotonin syndrome has been described with administration of fluvoxamine. Symptoms include 
anxiety, coma, confusion, diaphoresis, disorientation, hyperreflexia, hypertension, hyperthermia, 
myoclonus, rigidity, seizures, and tremor. Incidence is rare (less than 0.1%). In severe cases, 
hospitalization has been required for treatment (Gill et al, 1999). 
c)  An 11-year-old boy developed serotonin syndrome (SS) 1 hour after receiving fluvoxamine 50 mg for 
attention deficit disorder. He was also receiving perphenazine and benztropine, which had been used 
for 2 years. Symptoms of SS included agitation, unresponsiveness to verbal or painful stimuli, 
fluctuating blood pressure and heart rate, jaw myoclonus, shivering, fever to 103.5 degrees Fahrenheit, 
and hyperreflexia with rigidity of the lower extremities. Initial treatment consisted of diazepam 10 mg 
and lorazepam 21 mg in incremental intravenous doses. Due to a rise in temperature, he was paralyzed 
with rocuronium 50 mg and intubated; sedation and pharmacologic paralysis were continued for 24 
hours. Full recovery occurred 48 hours after hospitalization (Gill et al, 1999). 

 
3.3.9.B.11   Sleep disorder 

a)  Incidence: 0.1% to 1% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info 
LUVOX(R) oral tablets, 2007) 
b)  Sleep disorder was reported in 0.1% to 1% of patients with major depressive disorder or obsessive-
compulsive disorder who took immediate-release fluvoxamine maleate during premarketing clinical trials 
(Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 
2007). 
c)  Fluvoxamine 100 to 150 mg tended to increase rapid eye movement (REM) sleep latency, increase 
stage 3 sleep, and shorten REM time in a placebo-controlled trial of healthy volunteers. The overall 
quality of sleep deteriorated, and subjects complained of feeling worse in the mornings (Benfield & 
Ward, 1986b). 

 
3.3.9.B.12   Somnolence 

a)  Incidence: immediate-release, 22%; extended-release (social anxiety disorder), 26%; extended-
release (obsessive-compulsive disorder), 27% (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
somnolence was reported in 22% of fluvoxamine maleate patients (n=892) compared with 8% of 
placebo patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 
mg/day extended-release fluvoxamine maleate has been evaluated in short-term, placebo-controlled 
trials of social anxiety disorder (SAD) and OCD. For use in SAD treatment, 26% of fluvoxamine maleate 
patients (n=279) reported somnolence compared with 9% of placebo patients (n=276). For use in OCD 
treatment, 27% of fluvoxamine maleate patients (n=124) reported somnolence compared with 11% of 
placebo patients (n=124) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
c)  In an open study of more than 5000 patients with depression, somnolence was reported by 3.8% of 
patients (Martin et al, 1987). 
d)  Somnolence was reported in 26% of patients who received fluvoxamine (n=222) during 10 double-
blind, placebo-controlled studies comparing fluvoxamine and imipramine in patients with depression 
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(Benfield & Ward, 1986b). 
 
3.3.9.B.13   Tremor 

a)  Incidence: immediate-release, 5%; extended-release (social anxiety disorder), 8%; extended-release 
(obsessive-compulsive disorder), 6% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; 
Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
tremor was reported in 5% of fluvoxamine maleate patients (n=892) compared with 1% of placebo 
patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 mg/day 
extended-release fluvoxamine maleate has been evaluated in short-term, placebo-controlled trials of 
social anxiety disorder (SAD) and OCD. For use in SAD treatment, 8% of fluvoxamine maleate patients 
(n=279) reported tremor compared with less than 1% of placebo patients (n=276). For use in OCD 
treatment, 6% of fluvoxamine maleate patients (n=124) reported tremor compared with 0% of placebo 
patients (n=124) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 

 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Fluvoxamine Maleate 

Blurred vision 

Raised intraocular pressure 

 
3.3.10.A.1   Blurred vision 

a)  Incidence: immediate-release, 3%; extended-release (obsessive-compulsive disorder), 2%(Prod Info 
LUVOX(R) oral tablets, 2007; Prod Info LUVOX(R) CR extended-release oral capsules, 2008) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
amblyopia (mostly "blurred vision") was reported in 3% of fluvoxamine maleate patients (n=892) 
compared with 2% of placebo patients (n=778). There was a two-fold decrease in the rate of amblyopia 
(mostly "blurred vision") in studies of OCD treatment compared with studies of OCD and depression 
(Prod Info LUVOX(R) oral tablets, 2007). Amblyopia was reported in 2% of patients with OCD who were 
treated with fluvoxamine maleate (n=124) compared with less than 1% of placebo-treated patients 
(n=124) during short-term, placebo-controlled trials of social anxiety disorder (SAD) and OCD. 
Amblyopia was not reported in patients with SAD (Prod Info LUVOX(R) oral tablets, 2007). 

 
3.3.10.A.2   Raised intraocular pressure 

a)  Aggravation of glaucoma and mydriasis in one patient was attributed to fluvoxamine given to treat 
tension headache. A 66-year-old woman who was being treated with timolol 0.25% twice per day for 
narrow-angle glaucoma developed severe orbital pain and blurred vision 2 months after initiation of 
treatment with fluvoxamine 50 mg/day for tension headache and depression. The headache and mood 
disorder improved with fluvoxamine. However, she was found to have increased ocular pressure, 
mydriasis, and a closed angle. The eye problems were treated with intravenous glycerol 50%, 
acetazolamide 1.5 mg/kg, and pilocarpine 2% 4 applications/day for 1 day. The usual dose of timolol 
was continued. Intraocular pressure was reduced by the treatment but rose again after 3 days. 
Discontinuation of fluvoxamine resulted in normalization of intraocular pressure and resolution of orbital 
pain and blurred vision within 2 days (Jimenez-Jimenez et al, 2001). 

 
3.3.12   Psychiatric Effects 

 
3.3.12.A   Fluvoxamine Maleate 

Agitation 

Anxiety 

Depression, worsening 

Feeling nervous 

Frontal lobe syndrome 
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Hypomania 

Mania 

Psychiatric sign or symptom 

Psychotic disorder 

Suicidal thoughts 

 
3.3.12.A.1   Agitation 

a)  Incidence: immediate-release, 2%; extended-release (social anxiety disorder), 3%; extended-release 
(obsessive-compulsive disorder), 2% (Prod Info LUVOX(R) oral tablets, 2007; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
agitation was reported in 2% of fluvoxamine maleate patients (n=892) compared with 1% of placebo 
patients (n=778). There was a two-fold increase in the rate of agitation in studies of OCD treatment 
compared with studies of OCD and depression(Prod Info LUVOX(R) oral tablets, 2007). The use of 100 
mg/day to 300 mg/day extended-release fluvoxamine maleate has been evaluated in short-term, 
placebo-controlled trials of social anxiety disorder (SAD) and OCD. For use in SAD treatment, 3% of 
fluvoxamine maleate patients (n=279) reported agitation compared with less than 1% of placebo 
patients (n=276). For use in OCD treatment, 2% of fluvoxamine maleate patients (n=124) reported 
agitation compared with less than 1% of placebo patients (n=124) (Prod Info LUVOX(R) CR extended-
release oral capsules, 2008). 
c)  Severe agitation was reported in an 11-year-old boy following the ingestion of one therapeutic (50 
mg) fluvoxamine tablet (Gill et al, 1999). 
d)  A 68-year-old male experienced severe agitation and restlessness within one week of beginning 
fluvoxamine therapy, 50 mg daily. The akathisia began to subside gradually following discontinuation of 
the fluvoxamine and administration of diazepam (Chong & Cheong, 1999). 
e)  Agitation was noted in 16% of patients taking fluvoxamine therapeutically (Benfield & Ward, 1986b). 

 
3.3.12.A.2   Anxiety 

a)  Incidence: immediate-release, 5%; extended-release (social anxiety disorder), 8%; extended-release 
(obsessive-compulsive disorder), 6% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; 
Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
anxiety was reported in 5% of fluvoxamine maleate patients (n=892) compared with 3% of placebo 
patients (n=778). There was a two-fold increase in the rate of anxiety in studies of OCD treatment 
compared with studies of OCD and depression(Prod Info LUVOX(R) oral tablets, 2007). The use of 100 
mg/day to 300 mg/day extended-release fluvoxamine maleate has been evaluated in short-term, 
placebo-controlled trials of social anxiety disorder (SAD) and OCD. For use in SAD treatment, 8% of 
fluvoxamine maleate patients (n=279) reported anxiety compared with 5% of placebo patients (n=276). 
For use in OCD treatment, 6% of fluvoxamine maleate patients (n=124) reported anxiety compared with 
2% of placebo patients (n=124) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
c)  Event monitoring in Great Britain of fluvoxamine use in 10,401 patients revealed the most common 
category of adverse events to be neuropsychiatric. Anxiety was reported in 2.6% of patients (Edwards 
et al, 1994). 

 
3.3.12.A.3   Depression, worsening 

a)  Adult and pediatric patients being treated with antidepressants for major depressive disorder who 
experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, 
impulsivity, akathisia (psychomotor restlessness), hypomania, or mania may be at risk of suicidal 
ideation and behavior (suicidality). This same concern applies to patients being treated for other 
psychiatric and nonpsychiatric disorders. If these symptoms are observed, therapy should be re-
evaluated, and it may be necessary to discontinue medications when symptoms are severe, sudden in 
onset, or were not part of the patient's initial symptoms. The dose should be tapered off, avoiding abrupt 
discontinuation whenever possible. Patients and their caregivers should be provided with the 
Medication Guide that is available for this drug (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007; Anon, 2004). 

 
3.3.12.A.4   Feeling nervous 

a)  Incidence: immediate-release, 12%; extended-release (social anxiety disorder), 10% (Prod Info 
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LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
nervousness was reported in 12% of fluvoxamine maleate patients (n=892) compared with 5% of 
placebo patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 
mg/day extended-release fluvoxamine maleate has been evaluated in short-term, placebo-controlled 
trials of social anxiety disorder (SAD) and OCD. For use in SAD treatment, 10% of fluvoxamine maleate 
patients (n=279) reported nervousness compared with 9% of placebo patients (n=276). Nervousness 
was not reported as an adverse effect in OCD treatment (Prod Info LUVOX(R) CR extended-release 
oral capsules, 2008). 

 
3.3.12.A.5   Frontal lobe syndrome 

a)  A patient developed a frontal lobe syndrome (apathy, indifference) while taking moderate doses of 
fluvoxamine 150 mg/day and sulpiride, a dopamine (D-2) antagonist, at 400 mg/day. It was theorized 
that serotonergic agents may cause this syndrome via reduction of frontal blood flow and that 
dopamine-blocking agents may modulate this effect (George & Trimble, 1992). 
b)  Apathy, indifference, loss of initiative, and disinhibition were reported in association with fluvoxamine 
treatment of 2 patients with panic disorder. The effects appeared to be dose-related and disappeared 
rapidly when the dose of fluvoxamine, which has a short elimination half-life, was reduced. Patients' 
behavior seemed to resemble that of people with frontal lobe dysfunction (Hoehn-Saric et al, 1990). 

 
3.3.12.A.6   Hypomania 

a)  Incidence: 1% (Prod Info LUVOX(R) oral tablets, 2007; Prod Info LUVOX(R) CR extended-release 
oral capsules, 2008) 
b)  Mania or hypomania was reported in 1% of patients with primarily depression who took fluvoxamine 
maleate during premarketing clinical trials (Prod Info LUVOX(R) oral tablets, 2007; Prod Info LUVOX(R) 
CR extended-release oral capsules, 2008). 
c)  During an 8-week, placebo-controlled study of fluvoxamine for obsessive-compulsive disorder 
(OCD), 5 of 20 patients became manic (2) or hypomanic (3). This is inconsistent with prior experience 
with other serotonin re-uptake inhibitors. The rate of hypomania associated with fluvoxamine when 
treating major depression is 0.4%, that for clomipramine when treating OCD is 0.4%, and that for 
fluoxetine in the treatment of depression is 0.98%. The high percentage (25%) in this study may reflect 
the presence of bipolar type II patients in the sample as these patients show a greater frequency of 
cycling (Jefferson et al, 1991). 

 
3.3.12.A.7   Mania 

a)  Incidence: 1% to 4% (Prod Info LUVOX(R) oral tablets, 2007; Prod Info LUVOX(R) CR extended-
release oral capsules, 2008) 
b)  Mania or hypomania was reported in 1% of patients with primarily depression who took fluvoxamine 
maleate during premarketing clinical trials. Manic reactions were reported in 4% of pediatric patients 
with obsessive-compulsive disorder who were given fluvoxamine maleate (n=57) during a ten-week 
study, compared with no manic reactions in patients who received placebo (n=63). Caution is advised 
when fluvoxamine maleate is used in patients with a history of mania (Prod Info LUVOX(R) oral tablets, 
2007; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
c)  Mania occurred in 3 patients who were treated with a combination of fluvoxamine and lithium. 
Dosage of fluvoxamine was 100 to 200 mg/day and lithium levels were low, ie, 0.5, 0.55, 0.6 mmol/L. 
This may represent a "switch" from depression into mania induced by fluvoxamine (Burrai et al, 1991c). 
d)  During an 8-week, placebo-controlled study of fluvoxamine for obsessive-compulsive disorder 
(OCD), 5 of 20 patients became manic (2) or hypomanic (3). This is inconsistent with prior experience 
with other serotonin re-uptake inhibitors. The rate of hypomania associated with fluvoxamine when 
treating major depression is 0.4%, that for clomipramine when treating OCD is 0.4%, and that for 
fluoxetine in the treatment of depression is 0.98%. The high percentage (25%) in this study may reflect 
the presence of bipolar type II patients in the sample as these patients show a greater frequency of 
cycling (Jefferson et al, 1991). 

 
3.3.12.A.8   Psychiatric sign or symptom 

a)  Behavioral and mood changes (such as motor activation, impulsivity, aggression, and dysphoria) 
were observed in 5 patients treated with fluvoxamine (200 to 300 mg/day) for obsessive-compulsive 
disorders. The authors recommended reduction, but not discontinuation, of fluvoxamine, with addition of 
carbamazepine (Diaferia et al, 1994). 

 
3.3.12.A.9   Psychotic disorder 

a)  Incidence: at least 1% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info 
LUVOX(R) oral tablets, 2007) 
b)  Psychotic reaction was reported in at least 1% of patients with major depressive disorder or 
obsessive-compulsive disorder who took immediate-release fluvoxamine maleate during premarketing 
clinical trials (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral 
tablets, 2007). 

Page 24 of 160MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.17, page 24

Case 3:09-cv-00080-TMB     Document 78-27      Filed 03/24/2010     Page 24 of 244



c)  Acute exacerbation of schizophrenic symptoms (hallucinations, attacks of anger) occurred in a 53-
year-old woman with chronic schizophrenia since age 30 when fluvoxamine 150 mg/day was added to 
her treatment program for depression. After discontinuation of fluvoxamine and increase of 
perphenazine (from 16 to 32 mg/day), the patient was free of psychotic symptoms (Rocco & De Leo, 
1992). 
d)  A 17-year-old male with mild mental retardation experienced an acute psychotic reaction resulting in 
hospitalization for 6 days following a single dose of fluvoxamine 50 mg for depression and anxiety 
symptoms. The subject experienced agitation, insomnia, auditory and visual hallucinations, fearful 
mood, paranoid delusions, and episodes of catatonia within 24 hours of taking fluvoxamine. Forty-eight 
hours after the fluvoxamine dose the subject was hospitalized with an unremarkable physical 
examination, negative drug screen, and normal laboratories. He was treated with haloperidol 2 mg, 
lorazepam 1 mg, and chlorpromazine 50 mg. Psychotic symptoms improved within 72 hours of 
admission and after an additional 72 hours of observation, the subject was discharged on no 
medication. Medical history was negative for past psychotic presentations and substance abuse history 
(Sim & Massabki, 2000). 

 
3.3.12.A.10   Suicidal thoughts 

a)  Adult and pediatric patients being treated with antidepressants for major depressive disorder who 
experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, 
impulsivity, akathisia (psychomotor restlessness), hypomania, or mania may be at risk of suicidal 
ideation and behavior (suicidality). This same concern applies to patients being treated for other 
psychiatric and nonpsychiatric disorders. If these symptoms are observed, therapy should be re-
evaluated, and it may be necessary to discontinue medications when symptoms are severe, sudden in 
onset, or were not part of the patient's initial symptoms. The dose should be tapered off, avoiding abrupt 
discontinuation whenever possible. Patients and their caregivers should be provided with the 
Medication Guide that is available for this drug (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007; Anon, 2004; Anon, 2004). 
b)  A causal role for antidepressants in inducing suicidality has been established in children, 
adolescents, and young adults (up to 24 years old). Anyone considering the use of antidepressants in a 
child, adolescent, or young adult must balance this risk with the clinical need. Families and caregivers 
should be encouraged to observe the patient carefully for emerging symptoms and unexpected 
behavior. This causal role in children and adolescents was determined from pooled analyses of 24 
short-term, placebo-controlled trials of 9 antidepressants (SSRIs and others) which included over 4400 
patients with major depressive disorder, obsessive-compulsive disorder (OCD), or other psychiatric 
disorders. The causal role in adults was determined from pooled analyses of 295 short-term, placebo-
controlled trials of 11 antidepressants which included over 77,000 patients with major depressive 
disorder or other psychiatric disorders. The risk of suicidal thinking and behavior was increased in 
children, adolescents, and young adults up to 24 years old. This increased risk did not exist in adults 
over 24 years old, and the risk was lower in adults over 65 years old. The risk was highest in patients 
with major depressive disorder, but there were signs of risk emerging from trials in other psychiatric 
indications, such as OCD and social anxiety disorder. No suicides occurred in the pediatric trials. The 
risk of suicidality during longer-term use (ie, beyond several months) is not known (Prod Info LUVOX(R) 
CR extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007; Anon, 2004). 

 
3.3.13   Renal Effects 

 
3.3.13.A   Fluvoxamine Maleate 

 
3.3.13.A.1   Urinary retention 

a)  Incidence: immediate-release, 1% (Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
urinary retention was reported in 1% of fluvoxamine maleate patients (n=892) compared with 0% of 
placebo patients (n=778). There was a two-fold increase in the rate of urinary retention in studies of 
OCD treatment compared with studies of OCD and depression (Prod Info LUVOX(R) oral tablets, 2007). 
 

 
3.3.14   Reproductive Effects 

Fluvoxamine 

Fluvoxamine Maleate 

 
3.3.14.A   Fluvoxamine 
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3.3.14.A.1   Sexual dysfunction 
See Drug Consult reference: DRUG-INDUCED SEXUAL DYSFUNCTION 
See Drug Consult reference: SELECTIVE SEROTONIN REUPTAKE INHIBITOR-INDUCED SEXUAL 
DYSFUNCTION 

 
3.3.14.B   Fluvoxamine Maleate 

Abnormal ejaculation 

Amenorrhea 

Dysmenorrhea 

Impotence 

Increased libido 

Orgasm incapacity 

Priapism 

Reduced libido 

Sexual dysfunction 

 
3.3.14.B.1   Abnormal ejaculation 

a)  Incidence: immediate-release, 8%; extended-release (social anxiety disorder), 11%; extended-
release (obsessive-compulsive disorder), 10% (Prod Info LUVOX(R) oral tablets, 2007; Prod Info 
LUVOX(R) CR extended-release oral capsules, 2008) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
abnormal ejaculation (mostly delayed ejaculation) was reported in 8% of male fluvoxamine maleate 
patients compared with 1% of placebo patients. There was a two-fold increase in the rate of abnormal 
ejaculation (mostly delayed ejaculation) in studies of OCD treatment compared with studies of OCD and 
depression(Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 mg/day extended-
release fluvoxamine maleate has been evaluated in short-term, placebo-controlled trials of social 
anxiety disorder (SAD) and OCD. For use in SAD treatment, 11% of male fluvoxamine maleate patients 
reported abnormal ejaculation compared with 2% of placebo patients (n=276). For use in OCD 
treatment, 10% of male fluvoxamine maleate patients reported abnormal ejaculation compared with 0% 
of placebo patients (n=124) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
c)  Cyproheptadine, 1 mg per 25 mg of fluvoxamine taken 2 hours prior to intercourse was effective in 
reversing ejaculatory failure secondary to fluvoxamine in a 63-year-old man with recurrent unipolar 
depression. Eventually, 150 mg fluvoxamine per day was effective in controlling the patient's affective 
symptoms and 6 mg of cyproheptadine was effective in preventing ejaculatory failure (Arnatt & Nutt, 
1994). 

 
3.3.14.B.2   Amenorrhea 

a)  Amenorrhea has been listed in postmarketing reports of immediate-release fluvoxamine maleate 
use, although a causal relationship has not been established (Prod Info LUVOX(R) CR extended-
release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007). 
b)  Galactorrhea and amenorrhea associated with fluvoxamine were reported in a 38-year-old woman 
with refractory bipolar affective disorder; this patient had been treated for over a decade with several 
psychotropic agents. The patient had been maintained for an undetermined length of time on loxapine 
150 mg daily, oxazepam 30 mg three times daily, and zopiclone 7.5 mg at bedtime. Fluvoxamine was 
prescribed for depression, and the dose was titrated to 150 mg daily while the loxapine dosage was 
decreased to 75 mg daily. Six weeks after starting fluvoxamine, she complained of amenorrhea followed 
soon by galactorrhea. Thorough evaluation ruled out an underlying organic etiology; however, the 
serum prolactin level was 80 mcg/L (normal, 4 to 30 mcg/L). Galactorrhea resolved 3 weeks after 
stopping fluvoxamine, and menstruation resumed a week later. The temporal relationship between 
fluvoxamine and the onset of galactorrhea and amenorrhea suggests a possible etiologic role for 
fluvoxamine (Jeffries et al, 1992).  
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3.3.14.B.3   Dysmenorrhea 
a)  In a placebo-controlled study involving pediatric patients with obsessive-compulsive disorder, 
dysmenorrhea was reported in 5% or more of patients treated with immediate-release fluvoxamine 
maleate. This was at least twice the rate found in placebo-treated patients (Prod Info LUVOX(R) oral 
tablets, 2007). 

 
3.3.14.B.4   Impotence 

a)  Incidence: immediate-release, 2% (Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
impotence was reported in 2% of male fluvoxamine maleate patients compared with 1% of male 
placebo patients. There was a two-fold increase in the rate of impotence in studies of OCD treatment 
compared with studies of OCD and depression (Prod Info LUVOX(R) oral tablets, 2007). Impotence was 
reported in 2% of males treated with extended-release fluvoxamine maleate (n=403) compared with 3% 
of males treated with placebo (n=400) in trials of social anxiety disorder and OCD treatment (Prod Info 
LUVOX(R) CR extended-release oral capsules, 2008). 

 
3.3.14.B.5   Increased libido 

a)  A 65-year-old female experienced increased sexual desire after 1 week of treatment with 
fluvoxamine 25 mg twice daily, medazepam 5 mg twice daily, and flunitrazepam 2 mg once daily for the 
treatment of depression and insomnia. Her depressive symptoms dramatically improved; however, 
sexual desire increased daily over the second week of therapy. Fluvoxamine was discontinued and 
treatment with sulpiride 100 mg twice daily, amoxapine 10 mg twice daily, medazepam 5 mg twice daily, 
and flunitrazepam 2 mg once daily were initiated. Symptoms of increased sexual desire disappeared 
and did not recur. The subject's past sexual history included cessation of her sexual relationship with 
her husband for 10 years prior to this event (Okada & Ikajima, 2000). 

 
3.3.14.B.6   Orgasm incapacity 

a)  Incidence: immediate-release, 2%; extended-release, 5% (Prod Info LUVOX(R) oral tablets, 2007; 
Prod Info LUVOX(R) CR extended-release oral capsules, 2008) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
anorgasmia was reported in 2% of fluvoxamine maleate patients (n=892) compared with 0% of placebo 
patients (n=778). There was a two-fold increase in the rate of anorgasmia (in males) in studies of OCD 
treatment compared with studies of OCD and depression(Prod Info LUVOX(R) oral tablets, 2007). The 
use of 100 mg/day to 300 mg/day extended-release fluvoxamine maleate has been evaluated in short-
term, placebo-controlled trials of social anxiety disorder (SAD) and OCD. For use in SAD treatment, 5% 
of fluvoxamine maleate patients (n=279) reported anorgasmia compared with 1% of placebo patients 
(n=276). For use in OCD treatment, 5% of fluvoxamine maleate patients (n=124) reported anorgasmia 
compared with 0% of placebo patients (n=124) (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008). 
c)  A 22-year-old woman who had been taking fluvoxamine for 2 months experienced anorgasmia which 
was unresponsive to treatment with cyproheptadine 8 and 12 mg; therefore, a reduction in fluvoxamine 
dosage was tried. Decreasing the weekend dose to 150 or 200 mg did NOT result in normal sexual 
function; a reduction in dose to fluvoxamine 200 mg daily resulted in a return of obsessive symptoms. In 
this patient, a partial drug holiday resulted in normal sexual function (Nemeth et al, 1996). 

 
3.3.14.B.7   Priapism 

a)  Incidence: immediate release, 2% (Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
priapism was reported in 2% of fluvoxamine maleate patients (n=892) compared with 1% of placebo 
patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). 

 
3.3.14.B.8   Reduced libido 

a)  Incidence: immediate-release, 2%; extended-release (social anxiety disorder), 6%; extended-release 
(obsessive-compulsive disorder), 6% (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; 
Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
decreased libido was reported in 2% of fluvoxamine maleate patients (n=892) compared with 1% of 
placebo patients (n=778). There was a two-fold increase in the rate of decreased libido in studies of 
OCD treatment compared with studies of OCD and depression(Prod Info LUVOX(R) oral tablets, 2007). 
The use of 100 mg/day to 300 mg/day extended-release fluvoxamine maleate has been evaluated in 
short-term, placebo-controlled trials of social anxiety disorder (SAD) and OCD. For use in SAD 
treatment, 6% of fluvoxamine maleate patients (n=279) reported decreased libido (8% in males and 4% 
in females) compared with 4% of placebo patients (n=276) (6% in males and 3% in females). For use in 
OCD treatment, 6% of fluvoxamine maleate patients (n=124) reported decreased libido (10% in males 
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and 4% in females) compared with 2% of placebo patients (n=124) (5% in males and 1% in females) 
(Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 

 
3.3.14.B.9   Sexual dysfunction 

a)  Incidence: extended-release (social anxiety disorder), 2% (males), 3% (females); extended-release 
(obsessive-compulsive disorder), 4% (males)(Prod Info LUVOX(R) CR extended-release oral capsules, 
2008; Prod Info LUVOX(R) oral tablets, 2007) 
b)  The use of 100 mg/day to 300 mg/day extended-release fluvoxamine maleate has been evaluated in 
short-term, placebo-controlled trials of social anxiety disorder (SAD) and OCD. For use in SAD 
treatment, 3% of fluvoxamine maleate patients (n=279) reported abnormal sexual function (2% in males 
and 3% in females) compared with less than 1% of placebo patients (n=276) (1% in males). For use in 
OCD treatment, 4% of male fluvoxamine maleate patients reported abnormal sexual function compared 
with 3% of male placebo patients. The incidence was 0% in females (Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). 
c)  Of 20 healthy volunteers enrolled in a phenotyping study using fluvoxamine, 7 (35%) reported sexual 
dysfunction after 4 weeks of fluvoxamine treatment. Fluvoxamine 100 mg daily on Friday and Saturday 
followed by 300 mg daily Sunday through Thursday resulted in normal sexual function with adequate 
control of depression and obsessive-compulsive symptoms. In humans, it is postulated that serotonin 
has an inhibitory effect on sexual function by direct effects on the central, spinal, or peripheral receptors 
(Nafziger et al, 1999). 

 
3.3.15   Respiratory Effects 

 
3.3.15.A   Fluvoxamine Maleate 

Pharyngitis 

Rhinitis 

Upper respiratory infection 

Yawning 

 
3.3.15.A.1   Pharyngitis 

a)  Incidence: extended-release (obsessive-compulsive disorder), 6% (Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008) 
b)  The use of 100 mg/day to 300 mg/day extended-release fluvoxamine maleate has been evaluated in 
short-term, placebo-controlled trials of social anxiety disorder (SAD) and obsessive-compulsive disorder 
(OCD). For use in OCD treatment, 6% of fluvoxamine maleate patients (n=124) reported pharyngitis 
compared with less than 1% of placebo patients (n=124). For use in SAD treatment, the incidence was 
less than or equal to placebo (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). In short-
term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate (100 mg/day 
to 300 mg/day) for the treatment of OCD, pharyngitis was reported at a rate that was two-fold higher 
than the rate reported in OCD and depression trials (Prod Info LUVOX(R) oral tablets, 2007). 

 
3.3.15.A.2   Rhinitis 

a)  Incidence: immediate-release (obsessive-compulsive disorder), at least 5% (Prod Info LUVOX(R) 
oral tablets, 2007) 
b)  In 2 short-term, placebo-controlled studies involving patients with obsessive-compulsive disorder, 
rhinitis was reported in 5% or more of patients treated with immediate-release fluvoxamine maleate. 
This was at least twice the rate found in placebo-treated patients, and there was a two-fold increase in 
the rate of rhinitis in studies of OCD treatment compared with studies of OCD and depression(Prod Info 
LUVOX(R) oral tablets, 2007). 

 
3.3.15.A.3   Upper respiratory infection 

a)  Incidence: immediate-release, 9% (Prod Info LUVOX(R) oral tablets, 2007) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
upper respiratory infection was reported in 9% of fluvoxamine maleate patients (n=892) compared with 
5% of placebo patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). 

 
3.3.15.A.4   Yawning 

a)  Incidence: immediate-release, 2%; extended-release (social anxiety disorder), 5%; extended-release 
(obsessive-compulsive disorder), 2% (Prod Info LUVOX(R) oral tablets, 2007; Prod Info LUVOX(R) CR 
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extended-release oral capsules, 2008) 
b)  In short-term, placebo-controlled clinical trials evaluating immediate-release fluvoxamine maleate 
(100 mg/day to 300 mg/day) for the treatment of obsessive-compulsive disorder (OCD) or depression, 
yawning was reported in 2% of fluvoxamine maleate patients (n=892) compared with 0% of placebo 
patients (n=778) (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 mg/day 
extended-release fluvoxamine maleate has been evaluated in short-term, placebo-controlled trials of 
social anxiety disorder (SAD) and OCD. For use in SAD treatment, 5% of fluvoxamine maleate patients 
(n=279) reported yawning compared with less than 1% of placebo patients (n=276). For use in OCD 
treatment, 2% of fluvoxamine maleate patients (n=124) reported yawning compared with 0% of placebo 
patients (n=124) (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 

 
3.3.16   Other 

Fluvoxamine 

Fluvoxamine Maleate 

 
3.3.16.A   Fluvoxamine 

 
3.3.16.A.1   Drug withdrawal 

See Drug Consult reference: WITHDRAWAL SYNDROME OF SELECTIVE SEROTONIN REUPTAKE 
INHIBITORS 

 
3.3.16.B   Fluvoxamine Maleate 

Accidental injury 

Neuroleptic malignant syndrome 

Withdrawal sign or symptom 

 
3.3.16.B.1   Accidental injury 

a)  Incidence: immediate-release, at least 1%; extended-release (obsessive-compulsive disorder), 5% 
(Prod Info LUVOX(R) oral tablets, 2007; Prod Info LUVOX(R) CR extended-release oral capsules, 
2008) 
b)  Accidental injury was reported in at least 1% of patients with major depressive disorder or 
obsessive-compulsive disorder (OCD) who took immediate-release fluvoxamine maleate during 
premarketing clinical trials (Prod Info LUVOX(R) oral tablets, 2007). The use of 100 mg/day to 300 
mg/day extended-release fluvoxamine maleate has been evaluated in short-term, placebo-controlled 
trials of social anxiety disorder (SAD) and OCD. For use in OCD treatment, 5% of fluvoxamine maleate 
patients (n=124) reported accidental injury compared with 3% of placebo patients (n=124). For use in 
SAD treatment, the incidence was less than or equal to placebo (Prod Info LUVOX(R) CR extended-
release oral capsules, 2008). 

 
3.3.16.B.2   Neuroleptic malignant syndrome 

a)  Incidence: rare (Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Prod Info LUVOX
(R) oral tablets, 2007) 
b)  While most reports of neuroleptic malignant syndrome (NMS) involved concomitant administration of 
fluvoxamine maleate and an antipsychotic drug, a small number of NMS cases have been associated 
with the administration of fluvoxamine maleate alone. Symptoms included hyperthermia, muscle rigidity, 
autonomic instability, changes in vital signs, and mental status changes (Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007). 
c)  Neuroleptic malignant syndrome has been described, with the earliest onset noted at 5 days 
(Bronner & Vanneste, 1998), and latest onset at 4 months (Chong, 1995). Duration of symptoms with 
treatment is usually a few days (Caley, 1997; Gill et al, 1997). 

 
3.3.16.B.3   Withdrawal sign or symptom 

a)  Withdrawal symptoms including dysphoric mood, irritability, agitation, dizziness, sensory 
disturbances (eg, paresthesias, including electric shock sensations), anxiety, confusion, headache, 
lethargy, emotional lability, insomnia, and hypomania have occurred when immediate-release 
fluvoxamine maleate was discontinued, primarily if discontinuation is abrupt. These events may be 
serious, although they are usually self-limiting. A gradual reduction in dose is recommended and, if 
intolerable symptoms develop, a temporary resumption of therapy with the prescribed dose may be 
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warranted, followed by a more gradual reduction (Prod Info LUVOX(R) CR extended-release oral 
capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007). 
b)  On the fourth day following the abrupt discontinuation of fluvoxamine (200 mg/day), a 12-year-old 
boy experienced nausea, poor concentration, lightheadedness, fatigue, headache, gait instability, and 
insomnia. Fluvoxamine was restarted at the same dose and the patient's discontinuation symptoms 
resolved within 2 days. A second 12-year-old boy developed discontinuation symptoms of headache, 
poor concentration, irritability, dizziness, fatigue, and shock-like sensation in the brain 5 days after 
stopping fluvoxamine 200 mg/day. Reinstitution of fluvoxamine at the former dose resulted in resolution 
of withdrawal symptoms in 3 days (Diler & Avci, 2002). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info LUVOX(R) oral tablets, 
2008) (All Trimesters) 

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) 
and there are no controlled studies in women or studies in women and animals are not available. Drugs 
should be given only if the potential benefit justifies the potential risk to the fetus. 

2)  Australian Drug Evaluation Committee's (ADEC) Category: C(Australian Drug Evaluation Committee, 1999) 
a)  Drugs which, owing to their pharmacological effects, have caused or may be suspected of causing 
harmful effects on the human fetus or neonate without causing malformations. These effects may be 
reversible. Accompanying texts should be consulted for further details. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Unknown 
4)  Clinical Management 

a)  Although human and animal studies of fluvoxamine use during pregnancy did not reveal substantial 
teratogenicity (Kulin et al, 1998), nonteratogenic effects (pulmonary hypertension of the newborn (PPHN) 
and clinical findings consistent with serotonin syndrome) and increased special or intensive unit care of the 
infant were demonstrated following maternal use of fluvoxamine during the third trimester of pregnancy 
(Prod Info LUVOX(R) oral tablets, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008; 
Malm et al, 2005). A study of prospectively collected data suggests antenatal use of selective serotonin-
reuptake inhibitor (SSRI) antidepressants is associated with QTc interval prolongation in exposed neonates 
(Dubnov-Raz et al, 2008). One study revealed that women who discontinued antidepressant medication 
during pregnancy had a greater likelihood of relapse compared with those who continued antidepressant 
therapy throughout the pregnancy (Prod Info LUVOX(R) oral tablets, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Therefore, when deciding whether to treat a pregnant woman with 
fluvoxamine during the third trimester, evaluate the potential risk to the fetus and the potential benefit to the 
mother. Consider tapering the fluvoxamine dose during the third trimester of pregnancy (Prod Info LUVOX
(R) oral tablets, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 

5)  Literature Reports 
a)  A study of prospectively collected data suggests antenatal use of selective serotonin-reuptake inhibitor 
(SSRI) antidepressants is associated with QTc interval prolongation in exposed neonates. Between January 
2000 and December 2005, researchers compared 52 neonates exposed to SSRI antidepressants 
(paroxetine (n=25), citalopram (n=13), fluoxetine (n=12), fluvoxamine (n=1), and venlafaxine (n=1)) in the 
immediate antenatal period to 52 matched neonates with no exposure. Prolonged QTc is defined as an 
interval of greater than 460 milliseconds (msec) (the widely used upper limit cited by authorities in both 
pediatric cardiology and neonatology). A pediatric cardiologist blinded to drug exposure, interpreted all 
electrocardiograms (ECGs) using standard statistical analyses. ECG recordings revealed markedly 
prolonged mean QTc intervals in exposed neonates compared to unexposed neonates (mean; 409 +/- 42 
msec versus 392 +/- 29 msec, p=0.02). The mean uncorrected QT interval was 7.5% longer among exposed 
neonates (mean; 280 +/- 31 msec versus 261 +/- 25 msec, p less than 0.001). Ten percent (n=5) of exposed 
neonates had a notable increase in QTc interval prolongation (greater than 460 msec) compared to none of 
the unexposed neonates. The longest QTc interval observed was 543 msec (Dubnov-Raz et al, 2008). 
b)  Neonates exposed to fluvoxamine and other SSRIs late in the third trimester have developed 
complications, including respiratory distress, seizures, vomiting, tremor, and irritability that were consistent 
with either SSRI toxicity or a possible drug discontinuation syndrome. In some cases, clinical findings were 
consistent with serotonin syndrome (Prod Info LUVOX(R) oral tablets, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). 
c)  In a case control study of women who delivered infants with pulmonary hypertension of the newborn 
(PPHN; n=377) and women who delivered healthy infants (n=836), the risk for developing PPHN was 
approximately six-fold higher in infants exposed to SSRIs after week 20 of gestation compared with infants 
not exposed to SSRIs during gestation. This study demonstrates a potential increased risk of PPHN, 
associated with considerable neonatal morbidity and mortality, in infants exposed to SSRIs later in the 
pregnancy. In the general population, PPHN occurs in 1 to 2 per 1000 live births (Prod Info LUVOX(R) oral 
tablets, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
d)  In a prospective longitudinal study of 201 women with a history of major depression and no signs of 
depression at the beginning of pregnancy, there was a greater likelihood of relapse of major depression in 
those who discontinued antidepressant drugs during pregnancy compared with those who continued 
antidepressant drugs throughout the pregnancy (Prod Info LUVOX(R) oral tablets, 2008; Prod Info LUVOX
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(R) CR extended-release oral capsules, 2008). 
e)  A population-based study of 1782 pregnant women exposed to SSRIs found no increased risk of adverse 
perinatal outcome except for treatment in the neonatal intensive or special care unit, particularly with third 
trimester exposure. Using 1996-2001 data derived from a government project involving 4 birth or medication 
registries in Finland, women who had at least one purchase (a 3-month supply) of an SSRI during the period 
of one month before pregnancy and the day pregnancy ended were compared with 1782 controls with no 
reimbursed drug purchases during the same peripartum period. The mean age of both cohorts was 30 years 
(+/- 7). There were more than twice as many smokers and six times as many pregnancies induced by 
artificial reproductive techniques in the SSRI group compared to controls (p less than 0.001), and mean 
length of gestation and birth weight were lower (p less than 0.001) in the SSRI group. Malformations, 
however, were not more common in the SSRI group (p = 0.4). Purchases of SSRIs (citalopram, fluoxetine, 
paroxetine, sertraline and fluvoxamine) were more common in the first trimester than later in pregnancy, with 
65 women purchasing fluvoxamine during the first trimester, 23 during the second trimester, 27 during the 
third, and 10 throughout pregnancy. When compared with first trimester exposure, treatment in a special or 
intensive care unit was more common for the infants exposed during the third trimester (11.2% and 15.7%, 
respectively; p = 0.009). Even after adjusting for confounding variables, this difference remained statistically 
significant (OR 1.6; 95% CI 1.1-2.2) (Malm et al, 2005). 
f)  In a cohort study (n=267), the pregnancy outcome did not differ between women treated with sertraline 
(n=147), paroxetine (n=97), or fluvoxamine (n=26) versus controls. Rates of major malformations, stillbirth, 
and spontaneous and elective abortions were similar between the 2 groups as were the mean birth rate and 
gestational age. Nine major malformations were detected in infants exposed to a selective serotonin 
reuptake inhibitor (SSRI) and in control infants. Of the 49 women who were treated throughout pregnancy 
with an SSRI, there were also no differences in outcome compared to women treated only during the first 
trimester. The majority of women took sertraline 50 mg/day, paroxetine 30 mg/day, and fluvoxamine 50 
mg/day (Kulin et al, 1998). 
g)  Treatment with fluvoxamine 200 mg/day and quetiapine 400 mg/day in a 33-year-old woman during her 
second pregnancy resulted in an uneventful pregnancy and the birth of a healthy female infant. The patient 
was being treated with fluvoxamine and quetiapine when she was diagnosed with a severe postpartum 
psychotic depression after the birth of her first child; multiple attempts at reducing her medication led to 
relapse. After being informed of the risks-benefits of fluvoxamine/quetiapine exposure during pregnancy, the 
patient decided to go forward with a second pregnancy while maintaining her drug regimen of fluvoxamine 
and quetiapine with the addition of folate 5 mg/day throughout the pregnancy. The patient gained 9 kg with 
no symptoms of psychiatric instability. Routine biochemical tests were within the normal range and 5 
echographic reports found no fetal abnormalities. The presence of an intrauterine myoma led to an elective 
caesarean-section. A healthy female infant weighing 2600 g and measuring 49 cm in length was delivered, 
with Apgar scores of 9 and 10 at 1 minute and 5 minutes, respectively (Gentile, 2006). 

B)  Breastfeeding 
1)  American Academy of Pediatrics Rating: Drugs for which the effect on nursing infants is unknown but may be 
of concern. (Anon, 2001) 
2)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk 
when used during breastfeeding. Weigh the potential benefits of drug treatment against potential risks 
before prescribing this drug during breastfeeding. 

3)  Clinical Management 
a)  The American Academy of Pediatrics considers antidepressants to be drugs worthy of concern in the 
nursing infant, particularly during long-term use (Anon, 2001). The long-term effects of exposure to SSRIs 
via breast milk on the cognitive development of the infant have not been determined. Although fluvoxamine 
appeared in the breast milk of two nursing mothers, the drug was not observed in the plasma of either infant 
and both developed normally with no adverse effects (Kristensen et al, 2002). Similarly, in a case report of a 
nursing woman being treated with fluvoxamine/quetiapine, the nursing infant received breast milk 
supplemented with formula for 3 months and showed no developmental abnormalities (Gentile, 2006). 
Because fluvoxamine is secreted in human breast milk and there is potential for serious adverse effects in 
the nursing infant, a decision should be made whether to discontinue the drug or discontinue nursing, taking 
into consideration the potential risk to the fetus as well as the potential benefit to the mother (Prod Info 
LUVOX(R) oral tablets, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008; Kristensen et 
al, 2002). 

4)  Literature Reports 
a)  Treatment with fluvoxamine 200 mg/day and quetiapine 400 mg/day in a 33-year-old woman during her 
second pregnancy resulted in an uneventful pregnancy and the birth of a healthy female infant weighing 
2600 g and measuring 49 cm in length with Apgar scores of 9 and 10 at 1 minute and 5 minutes, 
respectively. The patient chose to breast-feed; however, formula was required to supplement her breast milk 
due to insufficient milk production. In the 3 months that the infant received breast milk supplemented with 
formula, no adverse effects were detected and the infant continues to develop normally (Gentile, 2006). 
b)  In a study of 2 mother-infant pairs, there were no adverse effects from fluvoxamine found in either 
nursing infant. The infants were 26 months and 0.75 months of age at the time of the study, which involved 
collecting venous blood samples and breast milk over a 24 hour dosing interval. Assuming a milk intake for 
both infants of 0.15 L/kg/day, the infant dose calculated as a percentage of the weight-adjusted maternal 
dose were 1.38% (26 month old infant) and 0.8% (0.75 month old infant). The milk to plasma ratios were 
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1.34 and 1.21, respectively. Fluvoxamine was not detected in the plasma of either infant. The 26-month-old 
infant had a Denver developmental assessment with a quotient of 115, indicating that the infant achieved the 
anticipated milestones. The 0.75-month-old infant was too young to have a meaningful Denver assessment, 
so a detailed pediatric examination was performed and found no abnormalities. Both mothers reported that 
the health and progress of their infants was satisfactory (Kristensen et al, 2002). 

5)  Drug Levels in Breastmilk 
a)  Fluvoxamine Maleate 

1)  Parent Drug 
a)  Percent Adult Dose in Breastmilk 

1)  In a study of 2 mother-infant pairs, the infant dose calculated as a percentage of the weight 
adjusted maternal dose were 0.8% (0.75 month old infant) and 1.38% (26 month old infant). 
These values assume an average milk intake of 0.15 liters/kilogram (L/kg) per day (Kristensen 
et al, 2002). 

b)  Milk to Maternal Plasma Ratio 
1)  In a study of 2 mother-infant pairs, the milk to maternal plasma ratio were 1.21 (0.75 month 
old infant) and 1.34 (26 month old infant) (Kristensen et al, 2002). 

c)  Time to Peak Concentration in Milk 
1)  In a study of 2 mother-infant pairs, the time after dose at which maximum fluvoxamine 
concentrations were achieved in breast milk were 2.1 hours (0.75 month old infant) and 4.2 
hours (26 month old infant) (Kristensen et al, 2002). 

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

Drug-Tobacco Combinations 

 
3.5.1   Drug-Drug Combinations 

Abciximab 

Aceclofenac 

Acemetacin 

Acenocoumarol 

Alclofenac 

Almotriptan 

Alosetron 

Alprazolam 

Amitriptyline 

Anagrelide 

Ancrod 

Anisindione 

Antithrombin III Human 

Ardeparin 
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Aspirin 

Astemizole 

Bendamustine 

Benoxaprofen 

Bivalirudin 

Bromfenac 

Bufexamac 

Bupropion 

Cannabis 

Carbamazepine 

Carprofen 

Celecoxib 

Certoparin 

Cilostazol 

Cisapride 

Clomipramine 

Clonixin 

Clopidogrel 

Clopidogrel 

Clorgyline 

Clozapine 

Cyclosporine 

Dalteparin 

Danaparoid 

Defibrotide 

Dehydroepiandrosterone 

Dermatan Sulfate 

Desipramine 
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Desirudin 

Desvenlafaxine 

Dexfenfluramine 

Dexketoprofen 

Diazepam 

Diclofenac 

Dicumarol 

Diflunisal 

Dihydroergotamine 

Diltiazem 

Dipyridamole 

Dipyrone 

Droperidol 

Droxicam 

Duloxetine 

Eletriptan 

Eltrombopag 

Enoxaparin 

Epoprostenol 

Eptifibatide 

Ergoloid Mesylates 

Ergonovine 

Ergotamine 

Estazolam 

Etodolac 

Etofenamate 

Etoricoxib 

Felbinac 
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Fenbufen 

Fenfluramine 

Fenoprofen 

Fentiazac 

Floctafenine 

Flufenamic Acid 

Flurbiprofen 

Fondaparinux 

Fosphenytoin 

Frovatriptan 

Furazolidone 

Galantamine 

Ginkgo 

Glimepiride 

Guarana 

Haloperidol 

Heparin 

Hydroxytryptophan 

Ibuprofen 

Iloprost 

Imipramine 

Indomethacin 

Indoprofen 

Iproniazid 

Isocarboxazid 

Isoxicam 

Ketoprofen 

Ketorolac 
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Lamifiban 

Levomethadyl 

Lexipafant 

Linezolid 

Lithium 

Lornoxicam 

Maprotiline 

Mate 

Meclofenamate 

Mefenamic Acid 

Melatonin 

Meloxicam 

Methadone 

Methylergonovine 

Methylphenidate 

Metoprolol 

Mexiletine 

Midazolam 

Milnacipran 

Mirtazapine 

Moclobemide 

Morniflumate 

Nabumetone 

Nadroparin 

Naproxen 

Naratriptan 

Nialamide 

Niflumic Acid 
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Nimesulide 

Olanzapine 

Oxaprozin 

Oxycodone 

Parecoxib 

Pargyline 

Parnaparin 

Pentosan Polysulfate Sodium 

Phenelzine 

Phenindione 

Phenprocoumon 

Phenylbutazone 

Phenytoin 

Pirazolac 

Piroxicam 

Pirprofen 

Procarbazine 

Propranolol 

Propyphenazone 

Proquazone 

Ramelteon 

Rasagiline 

Reviparin 

Rizatriptan 

Rofecoxib 

Ropivacaine 

Selegiline 

Sibrafiban 
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Sibutramine 

St John's Wort 

Sulfinpyrazone 

Sulindac 

Sulodexide 

Sumatriptan 

Suprofen 

Tacrine 

Tapentadol 

Tenidap 

Tenoxicam 

Terfenadine 

Theophylline 

Thioridazine 

Tiaprofenic Acid 

Ticlopidine 

Tinzaparin 

Tirofiban 

Tizanidine 

Tolmetin 

Toloxatone 

Tramadol 

Tranylcypromine 

Triazolam 

Tryptophan 

Valdecoxib 

Warfarin 

Xemilofiban 
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Zolmitriptan 

Zomepirac 

 
3.5.1.A   Abciximab 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.B   Aceclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.C   Acemetacin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
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an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.D   Acenocoumarol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.E   Alclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
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3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.F   Almotriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concomitant use of almotriptan and selective serotonin reuptake inhibitors (SSRI's) has been 
reported to cause weakness, hyperreflexia, and incoordination (Prod Info Axert(TM), 2001). Concurrent use 
of a triptan and an SSRI may result in serotonin syndrome which may be life-threatening. Symptoms of 
serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid 
changes in blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and 
diarrhea. Clinicians should be aware that triptans may be commonly used intermittently and that either the 
triptan or the SSRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome with 
patients who are prescribed this combination and monitor them closely for symptoms of serotonin syndrome 
(US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as almotriptan, and an SSRI may result in a life-
threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Concomitant administration of fluoxetine and almotriptan is well tolerated and fluoxetine has only a 
modest effect on almotriptan maximum plasma concentration (Cmax). Other almotriptan 
pharmacokinetics are not significantly affected. A randomized, open-label, two-way crossover study 
involving 14 healthy volunteers has been conducted. Subjects received each of the following treatments 
with a minimum 3-week washout between periods: (1) three 20 mg fluoxetine capsules on day 1 to 8 
and one dose almotriptan 12.5 mg on day 8, (2) one dose of almotriptan 12.5 mg on day 8 with no 
treatment on days 1 through 7. Peak almotriptan concentrations were 18% higher following concomitant 
administration of fluoxetine than after almotriptan administration alone. This difference was statistically 
significant (p equal 0.023). Mean almotriptan area under the concentration-time curve (AUC) and oral 
clearance were borderline statistically different between treatment groups. Mean half-life was not 
statistically different between the treatment groups. During fluoxetine coadministration, Tmax was 
shorter, suggesting that the absorption rate of almotriptan may have been increased by fluoxetine. The 
author concludes that based on the results of this study and the lack of effect of fluoxetine on 
almotriptan pharmacokinetics, almotriptan and fluoxetine can be safely used concomitantly in migraine 
management (Fleishaker et al, 2001). 

 
3.5.1.G   Alosetron 

1)  Interaction Effect: increased alosetron exposure and increased side effects 
2)  Summary: Fluvoxamine is a potent inhibitor of the CYP1A2-mediated metabolism of alosetron. In a 
pharmacokinetic study of 40 healthy female subjects, fluvoxamine increased mean alosetron AUC by 6-fold 
and prolonged alosetron half-life by 3-fold. Concomitant use of fluvoxamine and alosetron is contraindicated 
due to the increased risk of serious bowel side effects, including ischemic colitis (Prod Info LOTRONEX(R), 
2005). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: established 
6)  Clinical Management: Concomitant use of alosetron and fluvoxamine is contraindicated. Monitor patient 
for bowel side effects including constipation, abdominal or gastrointestinal pain or discomfort, nausea, 
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abdominal distention, reflux and hemorrhoids. Watch for signs and symptoms of ischemic colitis including 
rectal bleeding, bloody diarrhea or new or worsening abdominal pain. 
7)  Probable Mechanism: inhibition by fluvoxamine of CYP1A2-mediated alosetron metabolism 
8)  Literature Reports 

a)  Fluvoxamine inhibits the CYP1A2-mediated metabolism of alosetron. In a pharmacokinetic study 
involving 40 healthy female subjects, participants received an escalating dose of fluvoxamine 50 to 200 
mg daily for 16 days. On the final day, participants also received a single 1 mg dose of alosetron. The 
area under the concentration-time curve (AUC) and half-life of alosetron increased 6-fold and 3-fold, 
respectively (Prod Info LOTRONEX(R), 2005). 

 
3.5.1.H   Alprazolam 

1)  Interaction Effect: elevated plasma alprazolam levels and an increased risk of side effects (CNS 
depression) 
2)  Summary: Fluvoxamine coadministration (100 mg daily) with alprazolam 1 mg four times daily resulted in 
a 2-fold increase in alprazolam steady-state plasma concentrations, area under the concentration-time curve 
(AUC), maximum concentration (Cmax), and half-life. Elevated plasma levels of alprazolam were associated 
with impaired psychomotor performance and memory. This effect may be even more pronounced with 
higher fluvoxamine doses (300 mg daily) (Prod Info Luvox(R), 1997x). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If alprazolam is given to a patient already on fluvoxamine, the initial alprazolam 
dose should be reduced by 50% due to the possibility of significant alprazolam accumulation. Monitor for 
signs of alprazolam intoxication (eg, sedation, dizziness, ataxia, weakness, decreased cognition or motor 
performance) or consider switching to a benzodiazepine eliminated by glucuronidation (eg, lorazepam, 
oxazepam, temazepam). 
7)  Probable Mechanism: inhibition by fluvoxamine of cytochrome P4503A4-mediated alprazolam 
metabolism 

 
3.5.1.I   Amitriptyline 

1)  Interaction Effect: amitriptyline toxicity (dry mouth, urinary retention, sedation) 
2)  Summary: Coadministration of fluvoxamine and amitriptyline was found to significantly increase plasma 
levels of amitriptyline (Bertschy et al, 1991a). A bidirectional effect was suggested in which fluvoxamine 
increased amitriptyline concentrations (by interfering with N-demethylation) and amitriptyline increased 
fluvoxamine levels (Hartter et al, 1993a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs of amitriptyline and fluvoxamine toxicity; lower doses of 
one or both agents may be required with concomitant therapy. 
7)  Probable Mechanism: decreased amitriptyline metabolism 
8)  Literature Reports 

a)  Fluvoxamine has been shown to significantly increase plasma levels of amitriptyline and 
clomipramine and to mildly increase levels of their metabolites nortriptyline and desmethylclomipramine, 
respectively. This may be due to competitive inhibition of oxidative metabolism in the liver (Bertschy et 
al, 1991).  
b)  Metabolism of tricyclic antidepressants coadministered with fluvoxamine was studied in eight 
depressed patients (one patient received amitriptyline) (Hartter et al, 1993). Fluvoxamine was found to 
interfere with N-demethylation of amitriptyline. The combination of fluvoxamine and amitriptyline led to 
increased plasma levels of amitriptyline and decreased concentrations of amitriptyline's N-demethylated 
metabolite, nortriptyline. In addition, plasma levels of fluvoxamine were increased.  

 
3.5.1.J   Anagrelide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.K   Ancrod 
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1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.L   Anisindione 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
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4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.M   Antithrombin III Human 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
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age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.N   Ardeparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
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b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.O   Aspirin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.P   Astemizole 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Fluvoxamine should not be used in combination with astemizole. Fluvoxamine appears to be a 
potent inhibitor of the cytochrome P450IIIA4 isozyme, the enzyme primarily responsible for metabolizing 
astemizole. Inhibition of this enzyme may result in elevated astemizole concentrations; increased plasma 
concentrations of astemizole are associated with QT prolongation and torsades de pointes, which can be 
fatal (Prod Info Luvox(R), 1997j; Prod Info Hismanal(R), 1998). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of astemizole and fluvoxamine is contraindicated. 
7)  Probable Mechanism: inhibition by fluvoxamine of astemizole metabolism 

 
3.5.1.Q   Bendamustine 

1)  Interaction Effect: increased bendamustine levels and decreased levels of active minor metabolites of 
bendamustine 
2)  Summary: Alternative treatments should be considered when concomitant use of bendamustine with a 
CYP1A2 inhibitor is necessary. Based on in vitro data, bendamustine is primarily metabolized via CYP1A2 
into 2 active minor metabolites (M3 and M4). However, the cytotoxic efficacy is primarily due to the parent 
compound as the active metabolites have very low plasma concentrations. Concomitant administration of a 
strong CYP1A2 inhibitor, such as fluvoxamine, may result in increased bendamustine concentrations and 
decreased concentrations of the metabolites (Prod Info TREANDA(R) IV injection, 2008). If used 
concomitantly, patients should be closely monitored for increased incidence of bendamustine adverse 
events (myelosuppression, infection, skin reactions) and doses should be adjusted appropriately. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Consider alternative treatment when concomitant use of bendamustine with a 
strong CYP1A2 inhibitor, such as fluvoxamine, is required. However, use caution if bendamustine and 
fluvoxamine are coadministered (Prod Info TREANDA(R) IV injection, 2008). Monitor the patient for 
increased bendamustine adverse events (myelosuppression, infection, skin reactions) and adjust doses as 
necessary. 
7)  Probable Mechanism: inhibition of the CYP1A2-mediated bendamustine metabolism 
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3.5.1.R   Benoxaprofen 
1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.S   Bivalirudin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
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treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.T   Bromfenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.U   Bufexamac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.V   Bupropion 

1)  Interaction Effect: increased plasma levels of bupropion 
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2)  Summary: In vitro studies suggest that fluvoxamine inhibits the hydroxylation of bupropion which may 
result in increased bupropion concentrations when the two agents are used concurrently. Use caution when 
bupropion and fluvoxamine are coadministered and monitor patients for excessive bupropion adverse 
effects (agitation, anxiety, insomnia, hallucinations) (Prod Info WELLBUTRIN(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of bupropion and fluvoxamine may cause elevated bupropion 
concentrations. Monitor patients for excessive bupropion adverse effects (agitation, anxiety, insomnia, 
hallucinations) when fluvoxamine is being administered concurrently (Prod Info WELLBUTRIN(R) oral 
tablets, 2008). 
7)  Probable Mechanism: inhibition of the hydroxylation of bupropion by fluvoxamine 
8)  Literature Reports 

a)  In vitro studies suggest that fluvoxamine inhibits the hydroxylation of bupropion. No clinical studies 
have been conducted to verify this finding (Prod Info WELLBUTRIN(R) oral tablets, 2008). 

 
3.5.1.W   Cannabis 

1)  Interaction Effect: manic symptoms 
2)  Summary: One case of mania following use of marijuana with fluoxetine therapy has been reported (Stoll 
et al, 1991a). Although an interaction is proposed, the authors also state the manic symptoms could have 
resulted from the fluoxetine or marijuana alone. Caution is advised for patients using marijuana and taking 
fluoxetine or other serotonin reuptake inhibitors. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution patients taking selective serotonin reuptake inhibitors to avoid concomitant 
use of marijuana. 
7)  Probable Mechanism: additive serotonergic stimulation 
8)  Literature Reports 

a)  A 21-year-old female presented with mania, agitation, and grandiose delusions following use of 
marijuana with fluoxetine therapy. She had been taking fluoxetine 20 mg daily for 4 weeks and reported 
smoking 2 "joints" during a 36-hour period. Over the next 24 hours, she developed increased energy, 
hypersexuality, pressured speech, and grandiose delusions. Lorazepam and perphenazine were given 
for agitation and excitement which gradually resolved over 4 days. She remained hospitalized for 36 
days. Fluoxetine 20 mg every other day was reintroduced one week prior to discharge. One week after 
discharge, she discontinued fluoxetine due to insomnia and feeling "hyper". These symptoms resolved 
rapidly upon discontinuation of fluoxetine. Due to the rapid switch to mania after smoking marijuana with 
fluoxetine, the manic symptoms were associated with the concomitant use of fluoxetine and marijuana, 
though mania could have developed from either fluoxetine or marijuana alone (Stoll et al, 1991).  

 
3.5.1.X   Carbamazepine 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, 
seizures, coma) 
2)  Summary: Several cases have been reported in which fluvoxamine appeared to cause increased 
carbamazepine levels and symptoms of carbamazepine toxicity (Martinelli et al, 1993; Fritze et al, 1991a). 
However, one study of eight epileptic patients found no such increase in carbamazepine levels with three 
weeks of concurrent use (Spina et al, 1993e). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential to increase carbamazepine levels, patients should be 
monitored for evidence of carbamazepine toxicity when fluvoxamine is added to therapy. Carbamazepine 
levels should be considered when adding or discontinuing fluvoxamine, with dosage adjustments made as 
indicated. 
7)  Probable Mechanism: decreased carbamazepine metabolism 
8)  Literature Reports 

a)  The addition of fluvoxamine to a constant dosage of carbamazepine in three patients caused an 
increase in carbamazepine levels resulting in symptoms of toxicity (Fritze et al, 1991). The authors 
concluded that this resulted from inhibition of carbamazepine metabolism. However, (Spina et al, 
1993d) found no increase in carbamazepine levels in eight epileptic patients who were given 
fluvoxamine 100 mg daily or fluoxetine 20 mg daily with carbamazepine for three weeks.  

 
3.5.1.Y   Carprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
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2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.Z   Celecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.AA   Certoparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 
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a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.AB   Cilostazol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.AC   Cisapride 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Fluvoxamine should not be used in combination with cisapride. Although there is no direct 
experience with this combination, fluvoxamine appears to be a potent inhibitor of the cytochrome P450 3A4 
isozyme, the enzyme primarily responsible for the metabolism of cisapride. Inhibition of this enzyme may 
result in elevated cisapride concentrations; increased plasma concentrations of cisapride are associated 
with QT prolongation and torsades de pointes, which can be fatal (Prod Info Luvox(R), 1997u). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluvoxamine and cisapride is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4-mediated cisapride metabolism 

 
3.5.1.AD   Clomipramine 

1)  Interaction Effect: clomipramine toxicity (dry mouth, urinary retention, sedation) 
2)  Summary: Coadministration of fluvoxamine and clomipramine was found to significantly increase plasma 
levels of clomipramine (Bertschy et al, 1991c). A bidirectional effect was suggested in which fluvoxamine 
increased clomipramine concentrations (by interfering with N-demethylation) and clomipramine increased 
fluvoxamine levels (Hartter et al, 1993c). 
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3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs of clomipramine and fluvoxamine toxicity; lower doses of 
one or both agents may be required with concomitant therapy. 
7)  Probable Mechanism: decreased clomipramine metabolism 
8)  Literature Reports 

a)  Fluvoxamine has been shown to significantly increase plasma levels of amitriptyline and 
clomipramine and to mildly increase levels of their metabolites nortriptyline and desmethylclomipramine, 
respectively. This may be due to competitive inhibition of oxidative metabolism in the liver (Bertschy et 
al, 1991b).  
b)  Metabolism of tricyclic antidepressants coadministered with fluvoxamine was studied in eight 
depressed patients (four patients received clomipramine). Fluvoxamine was found to interfere with N-
demethylation and 8-hydroxylation of clomipramine. The combination of fluvoxamine and clomipramine 
led to increased plasma levels of clomipramine and decreased concentrations of clomipramine's N-
demethylated metabolite, desmethylclomipramine. In addition, plasma levels of fluvoxamine were 
increased (Hartter et al, 1993b).  

 
3.5.1.AE   Clonixin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.AF   Clopidogrel 

1)  Interaction Effect: reduction in clinical efficacy of clopidogrel 
2)  Summary: Clopidogrel is metabolized to its active metabolite by CYP2C19. Concomitant use of 
CYP2C19 inhibitors, such as fluvoxamine, would be expected to result in reduced levels of the active 
metabolite, and therefore a reduction the clinical efficacy of clopidogrel. Concomitant use of CYP2C19 
inhibitors with clopidogrel is discouraged (Prod Info PLAVIX(R) oral tablet, 2009). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of clopidogrel and fluvoxamine is discouraged (Prod Info PLAVIX
(R) oral tablet, 2009). 
7)  Probable Mechanism: inhibition of CYP2C19- mediated clopidogrel metabolism by fluvoxamine 

 
3.5.1.AG   Clopidogrel 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
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signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.AH   Clorgyline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluvoxamine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of serotonin 
specific reuptake inhibitors and MAO inhibitors (Prod Info Luvox(R), 1997k; Lappin & Auchincloss, 1994e; 
Graber et al, 1994e; Suchowersky & de Vries, 1990e). Concomitant use is not recommended. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluvoxamine and a MAO inhibitor should be avoided. Wait at 
least two weeks after discontinuing an MAO inhibitor before initiating therapy with fluvoxamine. Wait at least 
two weeks after discontinuing fluvoxamine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: serotonin reuptake inhibition 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991d). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and 
correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994d).  
c)  A drug interaction occurred in a 61-year old woman whose regimen of sertraline 100 mg twice daily 
was added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the 
first sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least 5 
half-lives of the parent drug and any active metabolites (Graber et al, 1994d).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990d). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine therapy. The patient improved two months after both drugs 
were discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.AI   Clozapine 

1)  Interaction Effect: increased serum clozapine concentrations 
2)  Summary: Coadministration of clozapine with fluvoxamine has been reported to result in increased 
clozapine levels and worsening of psychotic symptoms (Prod Info Clozaril(R), 2002; Chong et al, 1997a; 
Jerling et al, 1994a). Extrapyramidal symptoms have also been reported with this drug combination (Kuo et 
al, 1998a). Fluvoxamine, a potent inhibitor of CYP1A2, may decrease metabolism of clozapine, resulting in 
increased serum concentrations (Chong et al, 1997a; Wetzel et al, 1998a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Clinicians should be aware of a potential interaction between clozapine and 
fluvoxamine. If these drugs are given concurrently, monitor patients for increased serum clozapine 
concentrations, worsening of psychosis, and the development of extrapyramidal symptoms. Downward 
dosage adjustments of clozapine may be necessary. 
7)  Probable Mechanism: inhibition of cytochrome P450 1A2-mediated clozapine metabolism 
8)  Literature Reports 

a)  Therapeutic drug monitoring data showed higher clozapine concentration/dose ratios in three of four 
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patients when concurrent fluvoxamine was used compared with clozapine alone. In two of these 
patients, clozapine concentrations were 5 to 10 times higher when fluvoxamine was coadministered. 
One patient experienced adverse effects, including sedation and urinary incontinence. Inhibition of the 
CYP1A2 enzyme by fluvoxamine was thought to be the mechanism in this drug interaction (Jerling et al, 
1994).  
b)  One study presented two case reports in which addition of a selective serotonin reuptake inhibitor 
(SSRI) to clozapine therapy resulted in exacerbation of psychotic symptoms. The first patient, a 26-year 
old woman with schizophrenia, had been taking clozapine 175 mg per day. Other medications included 
propranolol for tachycardia and trihexyphenidyl for hypersalivation. After marked improvement in 
psychotic symptoms but continued compulsive behavior, sertraline 50 mg per day was added. Within 
four weeks, the patient's obsessive-compulsive symptoms and psychotic symptoms worsened. Plasma 
clozapine concentrations increased from 325 ng/mL before sertraline therapy to 695 ng/mL after 
sertraline therapy. Patient 2, a 24-year old woman with schizophrenia, was placed on a regimen of 
clozapine 500 mg per day which was later increased to 600 mg per day. After fluvoxamine 50 mg per 
day was started as adjunctive treatment, the patient's clozapine level rose from 1146 ng/mL before 
fluvoxamine treatment to 2750 ng/mL after 28 days of fluvoxamine treatment. During this time the 
patient's compulsive symptoms remained unchanged, but psychotic symptoms worsened. The authors 
postulated that the worsening of psychotic symptoms could be due to SSRI inhibition of clozapine 
metabolism by cytochrome P450 isozymes, or an imbalance of the serotonergic and dopaminergic 
blockade caused by coadministration the two drugs (Chong et al, 1997).  
c)  Fluvoxamine significantly increased serum levels of clozapine in 16 patients with schizophrenia. 
Clozapine 2.5 to 3 mg/kg/day was given for 14 days, then fluvoxamine 50 mg daily was added for 14 
days. Serum concentrations of clozapine and two metabolites were measured on days 1, 7, and 14. The 
increase in clozapine serum concentration was approximately 3-fold when given with fluvoxamine 
compared to clozapine alone (Wetzel et al, 1998).  
d)  Two patients experienced the onset of extrapyramidal symptoms (EPS) when fluvoxamine was 
added to an existing regimen that included clozapine. The first patient, a 46-year-old male, was 
stabilized on clozapine 400 mg daily for more than a year when fluvoxamine 25 mg daily was started. 
No signs of EPS were present before fluvoxamine therapy, and the clozapine plasma level was 686.2 
ng/mL. Four days after fluvoxamine was initiated, the patient experienced rigidity and an Extrapyramidal 
Symptom Rating Scale (ESRS) score of 6. Three weeks later, the ESRS had increased to 8 and the 
clozapine level was 817.9 ng/mL. Fluvoxamine was discontinued, and the ESRS score and clozapine 
level decreased to 1 and 686.8 ng/mL, respectively, three weeks later. The second patient, a 46-year-
old female, was maintained on clozapine 600 mg daily for more than two years with a plasma level of 
1292.5 ng/mL and no signs of EPS. Fluvoxamine was started at 25 mg daily and six days later she 
developed moderate akathisia and tremors (ESRS of 7). Three weeks and six weeks into combination 
therapy, her clozapine plasma levels were 1438.2 ng/mL and 1548.9 ng/mL, respectively. The ESRS 
increased to 9, but the patient preferred the combination therapy due to the efficacy in alleviating 
psychotic symptoms (Kuo et al, 1998).  

 
3.5.1.AJ   Cyclosporine 

1)  Interaction Effect: an increased risk of cyclosporine toxicity (renal dysfunction, cholestasis, paresthesias) 
2)  Summary: Fluvoxamine was reported to increase cyclosporine trough serum levels in a 62-year-old 
female. Fluvoxamine is an inhibitor of cytochrome P450 3A4 enzymes, which are required for cyclosporine 
metabolism (Vella & Sayegh, 1998a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Closely monitor cyclosporine serum concentrations when fluvoxamine therapy is 
initiated, altered, or discontinued. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4 enzymes by fluvoxamine decreases 
cyclosporine metabolism 
8)  Literature Reports 

a)  A 62-year-old female received a cadaveric renal allograft nine years prior to initiating fluvoxamine 
therapy for depression. Her baseline cyclosporine trough level ranged from 200 ng/mL to 250 ng/mL, 
and serum creatinine was 1.5 mg/dL. Medications included cyclosporine 300 mg daily, prednisone, 
atenolol, levothyroxine, bumetanide, rocaltrol, and omeprazole. Fluvoxamine 100 mg daily was started 
for symptoms of depression, and two weeks later the patient complained of shivering and exhibited a 
fine tremor. Cyclosporine trough level was 380 ng/mL and serum creatinine had increased to 1.9 mg/dL. 
Cyclosporine dosage was decreased to 200 mg daily, and both the cyclosporine trough level and serum 
creatinine returned to their baseline values (Vella & Sayegh, 1998).  

 
3.5.1.AK   Dalteparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
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hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.AL   Danaparoid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
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Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.AM   Defibrotide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
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and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.AN   Dehydroepiandrosterone 

1)  Interaction Effect: development of manic symptoms 
2)  Summary: A case has been reported in which concomitant dehydroepiandrosterone (DHEA) and 
sertraline use was suggested to precipitate a manic episode in a patient with a history of bipolar disorder 
(Dean, 2000a). DHEA was also noted to cause mania in a patient with no previous personal or family history 
of bipolar disorder (Markowitz et al, 1999). Elevated DHEA levels have been found in patients with mental 
disorders; DHEA suppression has lead to improvement in psychotic symptoms (Howard, 1992). DHEA 
possesses proserotonergic activity which may predispose patients to manic episodes (Majewska, 1995). 
DHEA is a precursor to androgenic steroids, which in high doses may precipitate mania (Markowitz et al, 
1999). Patients taking medication for bipolar disorder or patients with a personal and/or family history of 
bipolar disorder should not take DHEA until further data is available to characterize this drug-herb 
interaction. Concomitant use of DHEA with selective serotonin reuptake inhibitors (SSRIs) should be 
avoided due to the potential additive precipitation of mania. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of dehydroepiandrosterone (DHEA) and selective serotonin 
reuptake inhibitors. If patients present with manic symptoms (i.e. agitation, anger, irritability, aggressive 
behavior), determine if the patient is using DHEA and discontinue DHEA. 
7)  Probable Mechanism: serotonergic activity of dehydroepiandrosterone, possibly increased androgen 
levels 
8)  Literature Reports 

a)  A 31-year-old male was admitted following threats to commit suicide and injure family members. He 
had self-initiated sertraline 100 milligrams (mg) daily for the previous 2 to 3 weeks for depression. 
Sertraline had been prescribed 3 years prior when he was diagnosed with bipolar disorder, which he 
discontinued after 2 weeks. He had also taken dehydroepiandrosterone (DHEA) 300 mg to 500 mg daily 
for the previous 2 months apparently for weight training. Following use of DHEA for a short time, he 
became more irritable, was not sleeping well, and began threatening a female friend and family 
members. He also drank alcohol occasionally and reportedly had difficulty controlling his anger when 
intoxicated. Sertraline was stopped and the patient was treated with valproic acid with the dose titrated 
to 500 mg twice daily. The combination of DHEA, sertraline, and alcohol was suggested responsible for 
the developing of the manic episode (Dean, 2000).  

 
3.5.1.AO   Dermatan Sulfate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
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prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.AP   Desipramine 

1)  Interaction Effect: desipramine toxicity (dry mouth, urinary retention, sedation) 
2)  Summary: While an early report on fluvoxamine combined with desipramine or imipramine found 
increased TCA concentrations (Spina et al, 1992a), later studies by the same investigators reported that 
fluvoxamine caused no significant alterations in desipramine pharmacokinetics (Spina et al, 1993a; Spina et 
al, 1993aa). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for signs of desipramine and fluvoxamine toxicity; lower doses of 
one or both agents may be required with concomitant therapy. 
7)  Probable Mechanism: decreased desipramine metabolism 
8)  Literature Reports 

a)  The addition of fluvoxamine to imipramine or desipramine in four patients was reported to result in 
greatly increased tricyclic antidepressant plasma levels (Spina et al, 1992). Three of the four patients 
showed signs of tricyclic toxicity.  
b)  A controlled study in eight depressed patients found a slight, but insignificant, increase in 
desipramine concentrations, after 10 days, when fluvoxamine was added to desipramine therapy (Spina 
et al, 1993a).  
c)  A pharmacokinetic study in 12 healthy volunteers reviewed concurrent use of desipramine and 
fluvoxamine (Spina et al, 1993). No significant alterations in the pharmacokinetics of either drug were 
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found.  
 
3.5.1.AQ   Desirudin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.AR   Desvenlafaxine 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent use of desvenlafaxine and a selective serotonin reuptake inhibitor (SSRI) may 
result in serotonin syndrome, which may be life-threatening. Symptoms of serotonin syndrome may include 
restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, increased 
body temperature, overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info PRISTIQ(TM) oral 
extended-release tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 

Page 59 of 160MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.17, page 59

Case 3:09-cv-00080-TMB     Document 78-27      Filed 03/24/2010     Page 59 of 244



5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of desvenlafaxine and an SSRI may result in a life-threatening 
condition called serotonin syndrome. If these agents are used together, discuss the risks of serotonin 
syndrome with the patient and monitor closely for symptoms of serotonin syndrome (restlessness, 
hyperthermia, hyperreflexia, incoordination), especially during treatment initiation and dose increases (Prod 
Info PRISTIQ(TM) oral extended-release tablets, 2008). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.AS   Dexfenfluramine 

1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Dexfenfluramine is a nonspecific serotonin agonist that both enhances the release of 
serotonin and inhibits serotonin reuptake. Combination therapy with dexfenfluramine and another selective 
serotonin reuptake inhibitor, such as fluvoxamine, has the potential to cause serotonin syndrome (Schenck 
& Mahowald, 1996a). Serotonin syndrome is a hyperserotonergic state characterized by symptoms such as 
restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. 
Serious, even fatal, reactions have been reported (Sternbach, 1991k). Dexfenfluramine should not be used 
in combination with fluvoxamine (Prod Info Redux(R), 1997). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of dexfenfluramine and fluvoxamine may result in an additive 
increase in serotonin levels in the central nervous system, and could result in serotonin syndrome 
(hypertension, hyperthermia, myoclonus, mental status changes). Dexfenfluramine should not be used in 
combination with fluvoxamine or other serotonin specific reuptake inhibitors. 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.AT   Dexketoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.AU   Diazepam 

1)  Interaction Effect: diazepam and N-desmethyldiazepam accumulation 
2)  Summary: Coadministration of fluvoxamine 150 mg daily with a single oral dose of diazepam 10 mg 
resulted in a 65% decrease in clearance of diazepam. The clearance of diazepam's primary active 
metabolite, N-desmethyldiazepam, is reduced to immeasurable levels. This effect may be more pronounced 
with increasing doses of fluvoxamine (Prod Info Luvox(R), 1997g). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Diazepam and fluvoxamine should not be taken concurrently due to the possibility 
of significant diazepam accumulation. Consider switching to a benzodiazepine eliminated by glucuronidation 
(eg, lorazepam, oxazepam, temazepam) and monitor for signs of benzodiazepine intoxication (eg, sedation, 
dizziness, ataxia, weakness, decreased cognition or motor performance). 
7)  Probable Mechanism: reduced diazepam clearance 

 
3.5.1.AV   Diclofenac 
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1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.AW   Dicumarol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
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hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.AX   Diflunisal 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.AY   Dihydroergotamine 

1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with 
increased plasma concentrations of ergot derivatives, the concurrent use of fluvoxamine and ergot 
derivatives is contraindicated. Fluvoxamine and ergot derivatives are both metabolized by cytochrome P450 
3A4 enzymes, and the competition for metabolism could result in an increased plasma concentration of the 
ergot derivative (Prod Info Cafergot(R), 2002). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluvoxamine and ergot derivatives is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluvoxamine 

 
3.5.1.AZ   Diltiazem 

1)  Interaction Effect: bradycardia 
2)  Summary: Fluvoxamine may inhibit the metabolism of diltiazem, causing elevated diltiazem levels and 
bradycardia (Prod Info Luvox(R), 1997s). 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for appropriate cardiovascular response to calcium channel 
blockade, with dose titration as required to achieve desired effect. 
7)  Probable Mechanism: decreased diltiazem metabolism 

 
3.5.1.BA   Dipyridamole 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
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hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.BB   Dipyrone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BC   Droperidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be used together 
with droperidol. Possible pharmacodynamic interactions can occur between droperidol and potentially 
arrhythmogenic agents such as antidepressants that prolong the QT interval (Prod Info Inapsine(R), 2002). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Droperidol should be administered with extreme caution in the presence of risk 
factors for development of prolonged QT syndrome, such as treatment with antidepressants. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BD   Droxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
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use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BE   Duloxetine 

1)  Interaction Effect: increased duloxetine bioavailability and an increased risk of serotonin syndrome 
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor (SSNRI) that is 
primarily metabolized by the CYP1A2 and CYP2D6 isozymes. The concomitant use of duloxetine with 
fluvoxamine, a SSRI, is not recommended due to the potential for serotonin syndrome. In addition, 
coadministration of fluvoxamine 100 mg (a CYP1A2 inhibitor) with duloxetine 40 mg twice a day in 14 
CYP2D6 poor metabolizer subjects resulted in a 6-fold increase in duloxetine AUC and Cmax. Also, when 
14 male patients were given duloxetine 60 mg together with fluvoxamine 100 mg, duloxetine AUC, Cmax, 
and half-life increased by 6-fold, about 2.5-fold, and 3-fold, respectively (Prod Info CYMBALTA(R) delayed-
release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: established 
6)  Clinical Management: The concomitant use of duloxetine and fluvoxamine is not recommended due to 
the potential for development of serotonin syndrome. Additionally, concomitant use has resulted in 
significantly increased duloxetine exposure and serum levels (Prod Info CYMBALTA(R) delayed-release oral 
capsules, 2008). 
7)  Probable Mechanism: inhibition of CYP1A2-mediated duloxetine metabolism; additive serotonergic 
effects 

 
3.5.1.BF   Eletriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following 
concomitant use of sumatriptan, a 5-hydroxytryptamine-1 (5HT-1) agonist, and a serotonin specific reuptake 
inhibitor (SSRI) (Prod Info Imitrex(R) Nasal Spray, 2003). Because eletriptan is a 5HT 1B/1D agonist, a 
similar interaction between SSRIs and eletriptan may occur (Prod Info Relpax(R), 2003). Concurrent use of 
a triptan and an SSRI may result in serotonin syndrome which may be life-threatening. Symptoms of 
serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid 
changes in blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and 
diarrhea. Clinicians should be aware that triptans may be commonly used intermittently and that either the 
triptan or the SSRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome with 
patients who are prescribed this combination and monitor them closely for symptoms of serotonin syndrome 
(US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as eletriptan, and an SSRI may result in a life-
threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.BG   Eltrombopag 

1)  Interaction Effect: increased eltrombopag plasma concentrations 
2)  Summary: Concomitant use of eltrombopag and fluvoxamine, a strong CYP1A2 inhibitor, may result in 
elevated eltrombopag plasma concentrations due to inhibition of CYP1A2-mediated eltrombopag 
metabolism. The patient should be monitored for excessive eltrombopag exposure when eltrombopag and 
fluvoxamine are coadministered (Prod Info PROMACTA(R) oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of eltrombopag and fluvoxamine, a strong CYP1A2 inhibitor, may 
result in elevated eltrombopag plasma concentrations. Monitor the patient for excessive eltrombopag 
exposure when eltrombopag and fluvoxamine are coadministered (Prod Info PROMACTA(R) oral tablets, 
2008). 
7)  Probable Mechanism: inhibition of CYP1A2-mediated eltrombopag metabolism by fluvoxamine 

 
3.5.1.BH   Enoxaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
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and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.BI   Epoprostenol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 
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3.5.1.BJ   Eptifibatide 
1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.BK   Ergoloid Mesylates 

1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with 
increased plasma concentrations of ergot derivatives, the concurrent use of fluvoxamine and ergot 
derivatives is contraindicated. Fluvoxamine and ergot derivatives are both metabolized by cytochrome P450 
3A4 enzymes, and the competition for metabolism could result in an increased plasma concentration of the 
ergot derivative (Prod Info Cafergot(R), 2002). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluvoxamine and ergot derivatives is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluvoxamine 

 
3.5.1.BL   Ergonovine 

1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with 
increased plasma concentrations of ergot derivatives, the concurrent use of fluvoxamine and ergot 
derivatives is contraindicated. Fluvoxamine and ergot derivatives are both metabolized by cytochrome P450 
3A4 enzymes, and the competition for metabolism could result in an increased plasma concentration of the 
ergot derivative (Prod Info Cafergot(R), 2002). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluvoxamine and ergot derivatives is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluvoxamine 

 
3.5.1.BM   Ergotamine 

1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with 
increased plasma concentrations of ergot derivatives, the concurrent use of fluvoxamine and ergot 
derivatives is contraindicated. Fluvoxamine and ergot derivatives are both metabolized by cytochrome P450 
3A4 enzymes, and the competition for metabolism could result in an increased plasma concentration of the 
ergot derivative (Prod Info Cafergot(R), 2002). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluvoxamine and ergot derivatives is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluvoxamine 

 
3.5.1.BN   Estazolam 

1)  Interaction Effect: increased estazolam plasma concentrations and risk of estazolam toxicity 
2)  Summary: Fluvoxamine is a inhibitor of CYP3A and estazolam metabolism is catalyzed by CYP3A, 
therefore fluvoxamine is expected to increase plasma estazolam concentration resulting in an increased risk 
of estazolam toxicity and associated adverse effects (Prod Info ProSom(TM), 2004). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor for signs of benzodiazepine intoxication (eg, sedation, dizziness, ataxia, 
weakness, decreased cognition or motor performance). If symptoms are present, reduce estazolam dose or 
consider switching to a benzodiazepine eliminated by glucuronidation (eg, lorazepam, oxazepam, 
temazepam). 
7)  Probable Mechanism: fluvoxamine inhibition of P450-3A isoform-mediated estazolam metabolism 
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3.5.1.BO   Etodolac 
1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BP   Etofenamate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BQ   Etoricoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
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among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BR   Felbinac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BS   Fenbufen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BT   Fenfluramine 

1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Fenfluramine is a nonspecific serotonin agonist that both enhances the release of serotonin 
and inhibits serotonin reuptake. Combination therapy with fenfluramine and another selective serotonin 
reuptake inhibitor, such as fluvoxamine, has the potential to cause serotonin syndrome (Schenck & 
Mahowald, 1996). Serotonin syndrome is a hyperserotonergic state characterized by symptoms such as 
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restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. 
Serious, even fatal, reactions have been reported (Sternbach, 1991j). Until more data are available, 
fenfluramine should not be used in combination with fluvoxamine. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of fenfluramine and fluvoxamine may result in an additive increase 
in serotonin levels in the central nervous system, and could result in serotonin syndrome (hypertension, 
hyperthermia, myoclonus, mental status changes). Fenfluramine should not be used in combination with 
fluvoxamine or other serotonin specific reuptake inhibitors. 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.BU   Fenoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BV   Fentiazac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BW   Floctafenine 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
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increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BX   Flufenamic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BY   Flurbiprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
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to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BZ   Fondaparinux 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.CA   Fosphenytoin 

1)  Interaction Effect: an increased risk of phenytoin toxicity (ataxia, hyperreflexia, nystagmus, tremors) 
2)  Summary: Fosphenytoin is a prodrug of phenytoin and the same interactions that occur with phenytoin 
are expected to occur with fosphenytoin (Prod Info Cerebyx(R), 1999). Fluvoxamine inhibits several of the 
isoenzymes of the cytochrome P450 enzyme system (oxidative metabolism); IA2, IIC9, and IIIA4. Since 
phenytoin is eliminated at least partially via the CYP450 IIC9 pathway, it is possible that coadministration 
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with fluvoxamine may cause elevations in phenytoin plasma levels (Prod Info Luvox(R), 1997t). During an in 
vitro study, the inhibitory effects of fluvoxamine on cytochrome P450 2C9 were evaluated using p-
hydroxylation of phenytoin as an established index reaction reflecting CYP2C9 activity. In vivo, p-
hydroxylation of phenytoin depends on the formation of 5-(p-hydroxy-phenyl)-5-phenylhydantoin (HPPH). 
Fluvoxamine, a strong inhibitor of HPPH, impaired the formation of HPPH, which can lead to an increase in 
steady-state phenytoin levels (Schmider et al, 1997a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Consideration should be given to monitoring of phenytoin serum levels when 
fluvoxamine is added or withdrawn from therapy and dosage adjustments made accordingly. Patients should 
be counseled to be aware of the potential side effects of phenytoin toxicity such as drowsiness, ataxia, and 
nystagmus, and to notify their physician if such side effects occur. 
7)  Probable Mechanism: decreased oxidative metabolism 

 
3.5.1.CB   Frovatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following 
concomitant use of sumatriptan, a 5-hydroxytryptamine-1 (5HT-1) agonist, and a serotonin specific reuptake 
inhibitor (SSRI) (Prod Info Imitrex(R) Nasal Spray, 2003). Because frovatriptan is a 5HT 1B/1D agonist, a 
similar interaction between SSRIs and frovatriptan may occur (Prod Info Frova(R), 2004). Concurrent use of 
frovatriptan and an SSRI may result in serotonin syndrome which may be life-threatening. Symptoms of 
serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid 
changes in blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and 
diarrhea. Clinicians should be aware that triptans may be commonly used intermittently and that either the 
triptan or the SSRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome with 
patients who are prescribed this combination and monitor them closely for symptoms of serotonin syndrome 
(US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as frovatriptan, and an SSRI may result in a 
life-threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.CC   Furazolidone 

1)  Interaction Effect: weakness, hyperreflexia, and incoordination 
2)  Summary: Although not its primary mechanism of action, furazolidone has monoamine oxidase inhibitor 
activity. Cases of serious sometimes fatal reactions have been reported in patients receiving selective 
serotonin reuptake inhibitors (SSRI) in combination with monoamine oxidase inhibitors (MAOIs). 
Hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma have been reported. 
Furazolidone should not be used in combination with an SSRI, or within a minimum of 14 days of 
discontinuing therapy with a MAOI (Prod Info Furoxone(R), 1999). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If concurrent therapy with furazolidone and a selective serotonin reuptake inhibitor 
(SSRI) is deemed to be necessary, closely monitor the patient for signs of serotonergic excess (mental 
status changes, diaphoresis, fever, weakness, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.CD   Galantamine 

1)  Interaction Effect: increased galantamine plasma concentrations 
2)  Summary: Based upon in vitro studies, the major enzymes involved in galantamine metabolism are 
CYP3A4 and CYP2D6. Fluvoxamine is a known inhibitor of CYP2D6. In a population pharmacokinetic 
analysis using a database of 852 Alzheimer's disease patients, several drugs which inhibit CYP2D6, 
including fluvoxamine (N=14), demonstrated a 25-33% decrease in galantamine clearance. The resulting 
plasma concentration increase of galantamine may warrant caution when it is coadministered with 
fluvoxamine. Monitor for galantamine toxicity including anorexia, nausea, vomiting, dizziness, arrhythmias or 
gastrointestinal bleeding (Prod Info RAZADYNE(R) ER extended release oral capsules, oral tablets, oral 
solution, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
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6)  Clinical Management: Increased galantamine plasma concentrations may result from fluvoxamine 
inhibition of galantamine CYP2D6-mediated metabolism. Monitor for galantamine toxicity including anorexia, 
nausea, vomiting, dizziness, arrhythmias, or gastrointestinal bleeding (Prod Info RAZADYNE(R) ER 
extended release oral capsules, oral tablets, oral solution, 2007). 
7)  Probable Mechanism: inhibition of cytochrome CYP2D6-mediated galantamine metabolism 

 
3.5.1.CE   Ginkgo 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: The addition of Ginkgo biloba and/or St. John's Wort to therapy with buspirone and fluoxetine 
may have precipitated a hypomanic episode in a case report (Spinella & Eaton, 2002a). It is unclear if 
Ginkgo or St. John's Wort, the combination of both, or other patient factors, contributed to the effect. 
Theoretically, Ginkgo may increase the risk of serotonin syndrome when taken with selective serotonin 
reuptake inhibitors (SSRIs). Caution is advised, especially when ginkgo is taken to counteract sexual 
dysfunction associated with SSRIs. Ginkgo may inhibit monoamine oxidase (Sloley et al, 2000; White et al, 
1996), and has demonstrated serotonergic activity in animals (Ramassamy et al, 1992) which might 
increase the risk of serotonin syndrome when ginkgo is combined with SSRIs. The potential MAO inhibitory 
activity of ginkgo is questionable. A human study did not show MAO inhibition in the brain following oral 
consumption (Fowler et al, 2000). Ginkgo biloba extract inhibited MAO-A/MAO-B in the rat brain in vitro 
(Sloley et al, 2000; White et al, 1996) and MAO-B in human platelets in vitro (White et al, 1996). No 
significant MAO inhibition was found in mice following oral consumption (Porsolt et al, 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients closely for symptoms of serotonin syndrome if ginkgo is combined 
with selective serotonin reuptake inhibitors (SSRIs). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  A 42-year-old female experienced symptoms consistent with a mixed hypomanic episode following 
concomitant use of fluoxetine, buspirone, Ginkgo biloba, and St. John's Wort. The symptoms resolved 
following discontinuation of Ginkgo and St. John's Wort. The patient was being treated for depression 
following a mild traumatic brain injury with fluoxetine 20 milligrams (mg) twice daily and buspirone 15 
mg twice daily. Several weeks prior to presentation, buspirone was increased to 20 mg twice daily for 
persistent anxiety and the patient began taking Ginkgo biloba, melatonin, and St. John's Wort in 
unspecified doses. Melatonin was considered unlikely to have contributed to her symptoms. Ginkgo and 
St. John's Wort were considered possible contributors since they may potentiate antidepressants, and 
considering the temporal relationship between the use of the herbs and onset of symptoms and 
discontinuation of the herbs and resolution of symptoms. However, the brain injury was considered a 
possible contributor (Spinella & Eaton, 2002).  

 
3.5.1.CF   Glimepiride 

1)  Interaction Effect: an increase in plasma concentrations of glimepiride 
2)  Summary: Caution is advised when fluvoxamine is coadministered with glimepiride. An increase in 
plasma concentrations of glimepiride has been documented in healthy patients when used concomitantly 
with fluvoxamine without a significant effect on blood glucose concentrations (Niemi et al, 2001). 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: established 
6)  Clinical Management: Use glimepiride and fluvoxamine concomitantly with caution or use therapeutic 
alternative. Monitor the patient for hypoglycemia if used concurrently. 
7)  Probable Mechanism: inhibition of the metabolism of glimepiride through the cytochrome P450 2C9 
enzyme 
8)  Literature Reports 

a)  Plasma concentrations of glimepiride were moderately increased when used concomitantly with 
fluvoxamine. A double-blind, randomized, crossover study with three phases including a 4-week 
washout period between the phases was conducted in twelve healthy volunteers. The aim of the study 
is to investigate the effects of fluvoxamine on the pharmacokinetics and pharmacodynamics of 
glimepiride. Subjects received fluvoxamine 100 mg or placebo orally once daily for 4 days. On day 4, a 
single oral dose of 0.5 mg of glimepiride was administered after the patients fasted overnight. Meals 
were served 15 minutes after, 3 hours after, and 7 hours after glimepiride administration. For the 
fluvoxamine phase, the peak concentration (Cmax) was 143% (p less than 0.05) of the respective 
placebo value, and the half-life was increased from 2 to 2.3 hours (p less than 0.01). The increase in the 
area under the concentration-time curve (AUC) was not significant, and differences in blood glucose 
levels were not statistically significant (Niemi et al, 2001). 

 
3.5.1.CG   Guarana 

1)  Interaction Effect: symptoms of excessive caffeine (insomnia, headache, restlessness, nervousness, 
palpitations, and arrhythmias) 
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2)  Summary: The primary pharmacologically-active ingredient of guarana is caffeine. Fluvoxamine inhibits 
CYP1A2 and CYP2D6 which are responsible for caffeine metabolism. Decreased caffeine clearance and 
increased half-life have been demonstrated in humans. Signs and symptoms of caffeine excess may result if 
the compounds are taken together. Patients should avoid guarana use during therapy with fluvoxamine in 
order to avoid complications (Jeppesen et al, 1996c). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients should be advised of the caffeine content of guarana, and of symptoms of 
excess if taken with fluvoxamine (insomnia, headache, restlessness, nervousness, palpitations, and 
arrhythmias) as well as symptoms of caffeine withdrawal which may accompany abrupt discontinuation of 
guarana (headache, fatigue, depression, anxiety, and insomnia). Patients should avoid guarana use during 
therapy with fluvoxamine in order to avoid complications. 
7)  Probable Mechanism: fluvoxamine may inhibit the metabolism of the caffeine content of guarana 
8)  Literature Reports 

a)  In an open, randomized, cross-over study of 8 volunteers, fluvoxamine significantly decreased 
caffeine total clearance and increased caffeine half-life. Fluvoxamine was administered as 50 milligrams 
(mg) for 4 days, then 100 mg for 8 days while subjects abstained from all caffeine intake. Caffeine 200 
mg was then administered orally. Total clearance of caffeine decreased from 107 milliliters/minute 
(ml/min) to 21 ml/min, and half-life increased from 5 hours to 31 hours. Patients taking fluvoxamine 
should restrict caffeine intake (Jeppesen et al, 1996b).  
b)  In vitro, fluvoxamine was found to be a very potent inhibitor of the formation of N-demethylated 
caffeine metabolites with K1 values of 0.08 micromoles (mcmol) to 0.28 mcmol. The formation of 1,7-
dimethylxanthine was abolished by 10 mcmol of fluvoxamine, implying the N3-demethylation of caffeine 
is almost entirely catalyzed by CYP1A2 (Rasmussen et al, 1998a).  
c)  At least 14 metabolites are formed from caffeine whose main route of elimination is N3-
demethylation to paraxanthine (1,7-methylxanthine) which accounts for greater than 80% of caffeine 
elimination (Lelo et al, 1986a).  
d)  CYP1A2 is the major enzyme metabolizing caffeine to 1,7-dimethylxanthine (Berthou et al, 1991a; 
Sesardic et al, 1990a; Butler et al, 1989a). CYP1A2 is also a major enzyme in the formation of 3,7-
dimethylxanthine and 1,3-dimethylxantihine from caffeine (Gu et al, 1992a; Berthou et al, 1991a; Grant 
et al, 1987a).  

 
3.5.1.CH   Haloperidol 

1)  Interaction Effect: an increased risk of haloperidol toxicity 
2)  Summary: Haloperidol serum concentrations were increased by the coadministration of fluvoxamine in a 
small double blind, randomized, placebo controlled, crossover study (Daniel et al, 1994a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Caution should be used when fluvoxamine is administered with haloperidol. 
Monitor serum concentrations of haloperidol and adjust the dose accordingly. Also monitor the patient for 
signs and symptoms of worsening clinical and cognitive assessments. 
7)  Probable Mechanism: inhibition of cytochrome P450-mediated metabolism of haloperidol 
8)  Literature Reports 

a)  Four inpatient males with chronic schizophrenia were stabilized on haloperidol and benztropine 
orally. In randomized order, the patients were then placed on fluvoxamine for six weeks or identically 
appearing placebo. Results showed that the addition of fluvoxamine to haloperidol therapy significantly 
elevated serum concentrations of haloperidol. In addition, haloperidol concentrations did not plateau 
during the six-week period of fluvoxamine treatment, indicating that the haloperidol concentrations may 
have continued to increase at a constant dose of fluvoxamine. The coadministration of haloperidol and 
fluvoxamine also worsened all measures of clinical and cognitive function assessments, including 
delayed recall memory and attentional function. It is possible that haloperidol may require the 
cytochrome P450 1A2 system for metabolism, and fluvoxamine is known to be a potent inhibitor of this 
enzyme pathway (Daniel et al, 1994).  

 
3.5.1.CI   Heparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
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3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.CJ   Hydroxytryptophan 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, 
mental status changes) 
2)  Summary: Hydroxytryptophan (5-HTP) may potentiate the serotonergic effect of selective serotonin 
reuptake inhibitors (SSRIs) (Meltzer et al, 1997a). Since 5-HTP increases serotonin levels, when combined 
with an SSRI, the serotonin level may be increased sufficiently to produce serotonin syndrome. Caution is 
advised with concomitant use of 5-HTP and SSRIs. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: No cases have been reported of serotonin syndrome resulting from this 
combination. Caution is advised if hydroxytryptophan (5-HTP) and a selective serotonin reuptake inhibitor 
(SSRI) are used concomitantly. Monitor the patient for early signs of serotonin syndrome such as anxiety, 
confusion, and disorientation. 
7)  Probable Mechanism: additive serotonergic effect 
8)  Literature Reports 

a)  Hydroxytryptophan (5-HTP) (200 milligrams (mg) orally) as a single dose increased plasma cortisol 
and prolactin levels in both medicated and unmedicated patients with major depression or obsessive 
compulsive disorder (OCD). These responses were greater if the patient was also taking fluoxetine (n = 
16) (p less than 0.0001). Mean fluoxetine dose for depressed patients was 44 mg/day,and for OCD 
patients it was 60 mg/day. Cortisol or prolactin (PRL) levels in patients taking 5-HTP with tricyclic 
antidepressants (n = 14) or those receiving no medication (n = 83) were not significantly different from 
each other. A measurement of serotonergic effects of antidepressants can be evaluated by measuring 
hypothalamic-pituitary-adrenal (HPA) axis or PRL response. No clinical manifestations of serotonin 
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syndrome were reported in patients taking 5-HTP concomitantly with fluoxetine (Meltzer et al, 1997).  
 
3.5.1.CK   Ibuprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CL   Iloprost 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.CM   Imipramine 

1)  Interaction Effect: imipramine toxicity (dry mouth, urinary retention, sedation) 
2)  Summary: Addition of fluvoxamine to imipramine or desipramine therapy can result in significantly 
increased tricyclic antidepressant plasma levels and signs of tricyclic toxicity (Spina et al, 1992c; Spina et al, 
1993ac; Spina et al, 1993c). Fluvoxamine significantly increases imipramine half-life and reduces clearance 
(Spina et al, 1993c). The addition of fluvoxamine to imipramine or desipramine therapy may result in greatly 
increased tricyclic antidepressant plasma levels and tricyclic toxicity (Spina et al, 1992c; Spina et al, 
1993ac). A bidirectional effect is suggested, in which fluvoxamine increases imipramine concentrations (by 
interfering with N-demethylation), and imipramine increases fluvoxamine levels (Hartter et al, 1993e). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs of imipramine and fluvoxamine toxicity; lower doses of 
one or both agents may be required with concomitant therapy. 
7)  Probable Mechanism: decreased imipramine metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of combined imipramine and fluvoxamine were studied in healthy volunteers 
(Spina et al, 1993b). After a 7-day course of fluvoxamine, imipramine half-life was significantly 
increased (from 23 to 41 hours) and clearance decreased (from 1.02 to 0.28 L/h/kg).  
b)  The addition of fluvoxamine to imipramine or desipramine in four patients was reported to result in 
greatly increased tricyclic antidepressant plasma levels (Spina et al, 1992b). Three of four patients 
showed signs of tricyclic toxicity. The effect of fluvoxamine 100 mg daily for 10 days on plasma 
concentrations of imipramine was studied in seven depressed patients on maintenance therapy (Spina 
et al, 1993ab). Imipramine plasma levels were three to four times higher during fluvoxamine 
coadministration. One patient complained of anticholinergic effects, along with tremor and confusion. 
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The mechanism of this drug interaction was inhibition of demethylation of imipramine. A 
pharmacokinetic study in healthy volunteers demonstrated a significantly increased imipramine half-life 
and reduced clearance (Spina et al, 1993b).  
c)  Metabolism of tricyclic antidepressants coadministered with fluvoxamine was studied in eight 
depressed patients (two patients received imipramine) (Hartter et al, 1993d). Fluvoxamine was found to 
interfere with N-demethylation of imipramine. The combination of fluvoxamine and imipramine led to 
increased plasma levels of imipramine and decreased concentrations of the N-demethylated imipramine 
metabolite desimipramine. In addition, TCA-fluvoxamine coadministration apparently raised plasma 
levels of fluvoxamine.  

 
3.5.1.CN   Indomethacin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CO   Indoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CP   Iproniazid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluvoxamine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
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shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of selective 
serotonin reuptake inhibitors and MAO inhibitors (Prod Info Luvox(R), 1997f; Lappin & Auchincloss, 1994c; 
Graber et al, 1994c; Suchowersky & de Vries, 1990c). Concomitant use is not recommended. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluvoxamine and a MAO inhibitor should be avoided. Wait at 
least two weeks after discontinuing an MAO inhibitor before initiating therapy with fluvoxamine. Wait at least 
two weeks after discontinuing fluvoxamine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: serotonin reuptake inhibition 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991c). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and 
correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994b).  
c)  A drug interaction occurred in a 61-year old woman whose regimen of sertraline 100 mg twice daily 
was added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the 
first sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five 
half-lives of the parent drug and any active metabolites (Graber et al, 1994b).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990b). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine therapy. The patient improved two months after both drugs 
were discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.CQ   Isocarboxazid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluvoxamine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of serotonin 
specific reuptake inhibitors and MAO inhibitors (Prod Info Luvox(R), 1997z; Lappin & Auchincloss, 1994s; 
Graber et al, 1994s; Suchowersky & de Vries, 1990s). Concomitant use is contraindicated (Prod Info 
Marplan(R), 1998). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluvoxamine and isocarboxazid is contraindicated. Wait at least 
two weeks after discontinuing isocarboxazid before initiating therapy with fluvoxamine. Wait at least two 
weeks after discontinuing fluvoxamine before initiating therapy with isocarboxazid. 
7)  Probable Mechanism: serotonin reuptake inhibition 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991m). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and 
correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
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with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994r).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was 
added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the first 
sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least 5 
half-lives of the parent drug and any active metabolites (Graber et al, 1994r).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990r). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine therapy. The patient improved two months after both drugs 
were discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.CR   Isoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CS   Ketoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
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an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CT   Ketorolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CU   Lamifiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.CV   Levomethadyl 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be used with 
levomethadyl. Possible pharmacodynamic interactions can occur between levomethadyl and potentially 
arrhythmogenic agents such as fluvoxamine that prolong the QT interval (Prod Info Orlaam(R), 2001). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Levomethadyl is contraindicated in patients being treated with fluvoxamine as it 
may precipitate QT prolongation and interact with levomethadyl. 
7)  Probable Mechanism: unknown 

 
3.5.1.CW   Lexipafant 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
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5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.CX   Linezolid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Linezolid is a reversible, nonselective inhibitor of monoamine oxidase. Concurrent 
administration or overlapping therapy with fluvoxamine and a monoamine oxidase (MAO) inhibitor may 
result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized by symptoms such as 
restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. There 
have been spontaneous reports of serotonin syndrome associated with concomitant use of linezolid and 
serotonergic agents (Prod Info ZYVOX(R) IV injection, oral tablets, oral suspension, 2008; Prod Info Luvox
(R), 2000). If fluvoxamine and linezolid are used concomitantly, monitor closely for symptoms of serotonin 
syndrome. Serotonin syndrome can be life-threatening. If serotonin syndrome develops, discontinue the 
offending agents and provide supportive care and other therapy as necessary (Boyer & Shannon, 2005). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: If fluoxamine and linezolid are used concomitantly, monitor closely for symptoms 
of serotonin syndrome such as neuromuscular abnormalities (including hyper-reflexia, tremor, muscle 
rigidity, clonus, peripheral hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, 
mydriasis, diaphoresis, the presence of bowel sounds, and diarrhea), and mental status changes (including 
agitation and delirium). Serotonin syndrome can be life-threatening. If serotonin syndrome develops, 
discontinue the offending agents and provide supportive care and other therapy as necessary (Boyer & 
Shannon, 2005) 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 

 
3.5.1.CY   Lithium 

1)  Interaction Effect: possible increased lithium concentrations and/or an increased risk of SSRI-related 
serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Concomitant use of lithium and various SSRIs has been associated with enhanced side 
effects of either or both drugs, and with or without elevated lithium levels. The combination has resulted in 
neurotoxicity and increased lithium levels in one case report (Salama & Shafey, 1989a). Signs and 
symptoms of lithium toxicity and serotonin syndrome have also been reported in patients who demonstrated 
therapeutic serum lithium levels while on concurrent fluoxetine and lithium (Muly et al, 1993a; Noveske et al, 
1989a). Two studies have failed to identify a pharmacokinetic interaction between lithium and citalopram 
(Gram et al, 1993a; Baumann et al, 1996a). Combined administration of citalopram (40 mg daily for 10 days) 
and lithium (30 mmol/day for 5 days) had no significant effect on the pharmacokinetics of citalopram or 
lithium. However, plasma lithium levels should be monitored with appropriate adjustment to the lithium dose 
in accordance with standard clinical practice. Lithium may enhance the serotonergic effects of citalopram, 
therefore caution should be exercised when citalopram and lithium are coadministered (Prod Info Celexa(R), 
2004). Concurrent use of fluvoxamine and lithium has led to case reports of increased lithium levels and 
neurotoxicity, serotonin syndrome, somnolence, and mania (Salama & Shafey, 1989a; Ohman & Spigset, 
1993a; Evans & Marwick, 1990; Burrai et al, 1991a). No pharmacokinetic interference was apparent during a 
multiple-dose study of coadministered lithium and paroxetine (Prod Info Paxil CR(TM), 2003). If these two 
agents are to be given concomitantly, the manufacturer suggests that caution be used until more clinical 
experience is available. Drug interactions leading to lithium toxicity have been reported when lithium was 
coadministered with fluoxetine and fluvoxamine (both in the same pharmacological class as paroxetine, eg, 
selective serotonin reuptake inhibitors) (Ohman & Spigset, 1993a; Salama & Shafey, 1989a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Monitor patients on concurrent lithium and selective serotonin reuptake inhibitor 
therapy for increased plasma concentrations of lithium. In addition, monitor patients for signs and symptoms 
associated with serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Concomitant administration of oral lithium carbonate and oral fluoxetine resulted in increased lithium 
serum levels with lithium toxicity in a 44-year-old woman with a bipolar affective disorder (Salama & 
Shafey, 1989). Fluoxetine 20 mg daily was added to a regimen of lithium 1200 mg daily following patient 
complaints of weakness, tiredness, decreased concentration, and early morning awakening. Lithium 
serum levels increased to 1.7 mEq/L from a range of 0.75 to 1.15 mEq/L prior to fluoxetine. Fluoxetine 
was discontinued and the dose of lithium decreased; this resulted in a decrease in the lithium serum 
level within 48 hours to 1.2 mEq/L. The neurologic symptoms subsided within seven days as the lithium 
serum level decreased to 0.9 mEq/L. The contribution of fluoxetine to lithium toxicity in this patient was 
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obscured by the fact that the lithium was reduced at the time of fluoxetine withdrawal. 
b)  A 53-year old woman who had been taking fluoxetine 20 mg daily and lorazepam 0.5 mg four times 
daily for a major depressive disorder had lithium 900 mg per day added to her regimen in order to 
augment her response to fluoxetine. Within 48 hours, the patient became confused, ataxic, and 
developed a coarse tremor in her right arm. Vital signs showed a rectal temperature of 101 degrees F, 
and laboratory values were normal except for an elevated leukocyte count and slightly elevated bilirubin 
level. After discontinuation of lithium and fluoxetine, the patient's symptoms resolved over the next four 
days. At no point did the lithium levels reach a toxic level, suggesting that the patient's symptoms were 
due to a toxic reaction between fluoxetine and lithium (Noveske et al, 1989). 
c)  Serotonin syndrome was precipitated when lithium 300 mg twice daily was added to a three-month 
regimen of fluoxetine 40 mg per day. Five days later, the patient's lithium level was measured at 0.65 
mEq/L and the dose was increased to 300 mg three times daily. Two days after this dosage change, the 
patient experienced akathisia, myoclonus, hyperreflexia, shivering, tremor, diarrhea, and incoordination. 
After discontinuation of lithium and initiation of cyproheptadine therapy, the patient's symptoms began to 
improve. The patient was discharged on a regimen of fluoxetine 40 mg per day without further 
symptoms of serotonin syndrome (Muly et al, 1993). 
d)  Eight healthy male volunteers completed three phases of an interaction study to determine the 
effects of coadministered lithium and citalopram. All subjects were extensive metabolizers of sparteine, 
indicating normal cytochrome P450 2D6 enzyme activity. Although lithium is not influenced by drug 
oxidation, citalopram metabolites are excreted by the kidney, as is lithium. Each subject received 
citalopram 40 mg alone as a single daily dose for 10 days, lithium 30 mmol (1980 mg) alone daily for 
five days, and lithium coadministered with citalopram on days 3-7. At least two weeks separated each 
treatment phase. Results showed that the concurrent administration of citalopram and lithium did not 
significantly alter the pharmacokinetics of lithium (Gram et al, 1993). 
e)  Twenty-four patients experiencing depression (DSM III criteria) were randomized under double-blind 
conditions to receive citalopram (40 mg to 60 mg daily) and lithium carbonate (800 mg daily) or placebo. 
All of the subjects had failed to respond to four weeks of citalopram monotherapy. Lithium was 
coadministered on days 29 to 42. No evidence of a pharmacokinetic interaction between lithium and 
citalopram was noted, and cotherapy was well tolerated (Baumann et al, 1996). 
f)  Serotonin syndrome was described in a 53-year-old patient who was stabilized on lithium 1400 mg 
daily (serum level 0.71 mmol/L) and was given fluvoxamine 50 mg daily. Over a 10-day period the 
fluvoxamine dose was increased to 200 mg daily; tremor and difficulty with fine hand movements 
developed. After two weeks, tremor, impaired motor function coordination, marked bilateral 
hyperreflexia of biceps and knee jerks, and clonus in both ankles were seen. After 12 weeks of 
continued therapy, during which time no further deterioration occurred, nortriptyline 100 mg daily 
replaced fluvoxamine, and the neuromuscular symptoms abated over a 2-week period. After four weeks 
the patient's neurological exam was normal (Ohman & Spigset, 1993). 
g)  Three cases of mania were reported in patients who were treated with lithium and fluvoxamine. The 
mania appeared 10 days, four weeks, and five weeks, respectively, after cotherapy was begun. 
Fluvoxamine was discontinued and, in two of the three patients, the mania resolved, and successful 
treatment of depression occurred with lithium alone. The third patient improved, but depression 
reappeared within a month of fluvoxamine discontinuation (Burrai et al, 1991). 
h)  In an open-labeled, placebo-controlled study, lithium 600 mg was administered to 16 subjects orally 
twice daily on days one through eight and once in the morning on day nine. In addition, oral sertraline 
100 mg or placebo was given twice, ten hours and two hours prior to lithium dosing on day nine. The 
steady-state lithium level was only decreased by 1.4% (0.01 mEq/L) and the lithium renal clearance 
increased by 6.9% (0.11 L/hour) when sertraline was coadministered. Seven subjects experienced side 
effects, mainly tremors, after receiving lithium and sertraline, whereas no subjects who ingested 
placebo and lithium experienced side effects (Wilner et al, 1991). 

 
3.5.1.CZ   Lornoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
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bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DA   Maprotiline 

1)  Interaction Effect: maprotiline toxicity (dry mouth, urinary retention, sedation) 
2)  Summary: An interaction of fluvoxamine with tricyclic antidepressants (TCAs) was reported (Hartter et al, 
1993g). Plasma concentrations of TCAs were increased when combined with fluvoxamine. This effect was 
less prominent with maprotiline compared with imipramine, clomipramine, or amitriptyline. In addition, TCAs 
appeared to increase fluvoxamine levels. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for excess tricyclic antidepressant side effects such as dry mouth 
and lethargy. Maprotiline doses may need to be reduced in some clinical situations. 
7)  Probable Mechanism: decreased maprotiline metabolism 
8)  Literature Reports 

a)  Metabolism of tricyclic antidepressants coadministered with fluvoxamine was studied in eight 
depressed patients (one patient received maprotiline) (Hartter et al, 1993f). Fluvoxamine was found to 
interfere with N-demethylation of maprotiline. The combination of fluvoxamine and maprotiline led to 
increased plasma levels of maprotiline and decreased concentrations of maprotiline's N-demethylated 
metabolite, desmethylmaprotiline. Also, plasma levels of fluvoxamine were increased.  

 
3.5.1.DB   Mate 

1)  Interaction Effect: increased caffeine levels (insomnia, headache, restlessness, nervousness, 
palpitations, and arrhythmias) 
2)  Summary: The primary pharmacologically-active ingredient of mate is caffeine. Fluvoxamine inhibits 
CYP1A2 and CYP2D6 which are responsible for caffeine metabolism. Decreased caffeine clearance and 
increased half-life have been demonstrated in humans (Jeppesen et al, 1996a). Signs and symptoms of 
caffeine excess may result if the compounds are taken together. Patients should avoid mate use during 
therapy with fluvoxamine in order to avoid possible complications. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients should be advised of the caffeine content of mate, and of symptoms of 
excess if taken with fluvoxamine (insomnia, headache, restlessness, nervousness, palpitations, and 
arrhythmias), as well as symptoms of caffeine withdrawal which may accompany abrupt discontinuation of 
mate (e.g., headache, fatigue, depression, anxiety, and insomnia). Patients should avoid mate use during 
therapy with fluvoxamine in order to avoid possible complications. 
7)  Probable Mechanism: inhibition of caffeine metabolism 
8)  Literature Reports 

a)  In an open, randomized, cross-over study of 8 volunteers, fluvoxamine significantly decreased 
caffeine total clearance and increased caffeine half-life. Fluvoxamine was administered as 50 milligrams 
(mg) for 4 days, then 100 mg for 8 days while subjects abstained from all caffeine intake. Caffeine 200 
mg was then administered orally. Total clearance of caffeine decreased from 107 milliliters/minute 
(mL/min) to 21 mL/min, and half-life increased from 5 hours to 31 hours. Patients taking fluvoxamine 
should restrict caffeine intake (Jeppesen et al, 1996).  
b)  In vitro, fluvoxamine was found to be a very potent inhibitor of the formation of N-demethylated 
caffeine metabolites with K1 values of 0.08 micromoles (mcmol) to 0.28 mcmol. The formation of 1,7-
dimethylxanthine was abolished by 10 mcmol of fluvoxamine, implying the N3-demethylation of caffeine 
is almost entirely catalyzed by CYP1A2 (Rasmussen et al, 1998).  
c)  At least 14 metabolites are formed from caffeine whose main route of elimination is N3-
demethylation to paraxanthine (1,7-methylxanthine) which accounts for greater than 80% of caffeine 
elimination (Lelo et al, 1986). CYP1A2 is the major enzyme metabolizing caffeine to 1,7-
dimethylxanthine (Berthou et al, 1991; Sesardic et al, 1990; Butler et al, 1989). CYP1A2 is also a major 
enzyme in the formation of 3,7-dimethylxanthine and 1,3-dimethylxantihine from caffeine (Gu et al, 
1992; Berthou et al, 1991; Grant et al, 1987).  

 
3.5.1.DC   Meclofenamate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
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2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DD   Mefenamic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DE   Melatonin 

1)  Interaction Effect: increased central nervous system depression 
2)  Summary: Fluvoxamine significantly increased melatonin levels and increased drowsiness when given 
with melatonin in a study of 5 healthy volunteers (Hartter et al, 2000a). Endogenous melatonin levels 
increased following fluvoxamine administration in 7 healthy subjects (Von Bahr et al, 2000). Fluvoxamine 
may inhibit melatonin elimination (Hartter et al, 2000a), or metabolism via cytochrome P450 1A2 or 2C19 
(Von Bahr et al, 2000). Patients taking fluvoxamine with or without melatonin supplementation should be 
monitored for changes in sleep and central nervous system depression. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients taking fluvoxamine with melatonin supplementation for changes in 
sleep patterns and signs of excessive central nervous system depression. Downward titration of melatonin 
dosages may be required during concomitant administration with fluvoxamine. 
7)  Probable Mechanism: inhibition of cytochrome P450 enzymes, possibly CYP1A2 and CYP2C19, 
responsible for melatonin metabolism 
8)  Literature Reports 

a)  The bioavailability of oral melatonin was significantly increased after coadministration of 
fluvoxamine. Five volunteers (one CYP2D6 poor metabolizer) were included in a study that was 
designed to evaluate the effects of fluvoxamine on the pharmacokinetics of melatonin. A single dose of 
melatonin 5 mg was administered to all subjects. One week later a single oral dose of fluvoxamine 50 
mg was administered to all subjects. Blood samples were evaluated at certain time points after 
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administration of each agent. An increase in melatonin serum concentrations occurred in all subjects 
with a 23-fold increase in area under the concentration-time curve (AUC) (6.2 to 141.3 mcg h/L) and a 
twelve-fold increase in maximum serum concentration (Cmax) (2.18 to 25.1 ng/ml) of melatonin. The 
effects of fluvoxamine on melatonin pharmacokinetics were effectively greater in the poor CYP2D6 
metabolizer. The author suggests that this is most likely due to inhibition of the elimination of melatonin 
rather than an increased production of melatonin (Hartter et al, 2000). 

 
3.5.1.DF   Meloxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DG   Methadone 

1)  Interaction Effect: increased plasma methadone levels 
2)  Summary: When fluvoxamine is added to patients receiving maintenance methadone therapy, 
significantly increased methadone plasma level:dose ratios are seen. Symptoms of opioid toxicity were 
observed in one patient. In another patient, opioid withdrawal symptoms were observed following 
discontinuation of fluvoxamine (Prod Info Luvox(R), 1997w). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor closely if adding or withdrawing fluvoxamine in patients on chronic 
methadone. 
7)  Probable Mechanism: inhibition by fluvoxamine of cytochrome P450 3A4-mediated methadone 
metabolism 
8)  Literature Reports 

a)  A 28-year-old female who was admitted to a hospital for the management of an acute exacerbation 
of asthma had a stabilized medication regimen which included methadone 70 mg daily, diazepam 2 mg 
twice daily, albuterol, ipratropium, ranitidine, and spironolactone. Three weeks before admission, she 
had started fluvoxamine 100 mg daily. The patient's asthma was not considered to be in a significant 
exacerbation upon further testing, although hypoxemia and hypercapnia indicating hypoventilation was 
present. Methadone was decreased to 50 mg daily and diazepam was discontinued. Analysis of a blood 
sample taken at admission showed that the serum methadone concentration was 262 ng/mL. Twelve 
days later, oxygenation had improved and the methadone concentration was measured at 202 ng/mL. 
The reduction in serum methadone concentration and clinical improvement observed after methadone 
was decreased suggest that fluvoxamine may have inhibited the cytochrome P450 3A4-mediated 
metabolism of methadone, although diazepam may have compounded this interaction (Alderman & 
Frith, 1999).  

 
3.5.1.DH   Methylergonovine 

1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with 
increased plasma concentrations of ergot derivatives, the concurrent use of fluvoxamine and ergot 
derivatives is contraindicated. Fluvoxamine and ergot derivatives are both metabolized by cytochrome P450 
3A4 enzymes, and the competition for metabolism could result in an increased plasma concentration of the 
ergot derivative (Prod Info Cafergot(R), 2002). 
3)  Severity: contraindicated 
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4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluvoxamine and ergot derivatives is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluvoxamine 

 
3.5.1.DI   Methylphenidate 

1)  Interaction Effect: increased selective serotonin reuptake inhibitor plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the 
metabolism of selective serotonin reuptake inhibitors (SSRIs). Downward dose adjustments of the SSRI may 
be necessary when it is used concurrently with methylphenidate. Additionally, when initiating or 
discontinuing methylphenidate, the SSRI dose may need to be adjusted as needed (Prod Info METADATE 
CD(R) extended-release oral capsules, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing methylphenidate to patients who take an selective 
serotonin reuptake inhibitor (SSRI). Concomitant use of methylphenidate and an SSRI may cause elevated 
SSRI plasma concentrations. Consider a decrease in the dose of SSRI when these agents are 
coadministered. Additionally, consider adjusting the SSRI dose if necessary when initiating or discontinuing 
methylphenidate therapy (Prod Info METADATE CD(R) extended-release oral capsules, 2007). 
7)  Probable Mechanism: inhibition of selective serotonin reuptake inhibitor metabolism by methylphenidate 

 
3.5.1.DJ   Metoprolol 

1)  Interaction Effect: bradycardia and hypotension 
2)  Summary: Fluvoxamine may inhibit the metabolism of metoprolol, which resulted in bradycardia and/or 
hypotension in one case (Prod Info Luvox(R), 1997o). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: If metoprolol is coadministered with fluvoxamine, it is recommended that the initial 
dose be reduced and that dose titration proceed more cautiously than usual. No dose change is required for 
fluvoxamine. Monitor heart rate and blood pressure carefully. 
7)  Probable Mechanism: decreased metoprolol metabolism 

 
3.5.1.DK   Mexiletine 

1)  Interaction Effect: decreased mexiletine metabolism 
2)  Summary: In a single-dose study, concurrent administration of fluvoxamine and mexiletine reduced the 
clearance of mexiletine by 37%, significantly increasing the mean serum peak concentration and area under 
the concentration-time curve (Kusumoto et al, 2001a; Prod Info Mexitil(R), 2003). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs and symptoms of mexiletine toxicity (nausea, dizziness, 
cardiac arrhythmias). Monitor liver function, complete blood count, and electrocardiogram if mexiletine 
toxicity is suspected, and reduce mexiletine dose as required. 
7)  Probable Mechanism: fluvoxamine-induced inhibition of CYP1A2-mediated mexiletine metabolism 
8)  Literature Reports 

a)  Co-administration of fluvoxamine with mexiletine significantly reduced the metabolism and clearance 
of mexiletine. In a randomized, cross-over study, healthy Japanese men (n=6) received either a single 
oral dose of mexiletine 200 milligrams (mg) or a 7-day regimen of oral fluvoxamine 50 mg twice daily 
followed by fluvoxamine plus a single dose of mexiletine 200 mg on day 8. Serial blood samples were 
measured over the 24 hours following each mexiletine dose. Thereafter, each subject crossed over to 
the opposing study arm following a 7-day wash-out period. Compared with control values, concurrent 
administration of fluvoxamine with mexiletine provoked a significant increase in the mean maximum 
serum concentration (0.536 versus 0.623 micrograms/milliliter (mcg/mL), p=0.0074) and area under the 
concentration-time curve (5.71 versus 7.46 mcg x hour/mL, p=0.0028). Co-administration significantly 
decreased mean oral clearance by 37% (0.551 versus 0.341 L/hour/kilogram, p=0.015). The study 
authors proposed fluvoxamine-induced inhibition of CYP1A2 metabolism as the mechanism of action 
(Kusumoto et al, 2001).  

 
3.5.1.DL   Midazolam 

1)  Interaction Effect: elevated serum midazolam concentrations 
2)  Summary: Fluvoxamine coadministration (100 mg daily) with alprazolam 1 mg four times daily resulted in 
a 2-fold increase in alprazolam steady-state plasma concentrations, AUC, Cmax, and half-life. Elevated 
plasma levels of alprazolam were associated with impaired psychomotor performance and memory. This 
suggests that fluvoxamine is a potent inhibitor of cytochrome P450 3A4 enzymes, which are responsible for 
alprazolam metabolism. Because midazolam also relies on CYP3A4 for metabolism, a similar interaction 
with fluvoxamine seems likely (Prod Info Luvox(R), 1997aa). 
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3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When midazolam and fluvoxamine are coadministered, monitor patients for 
benzodiazepine toxicity (sedation, lethargy, slurred speech). Midazolam doses may need to be reduced, or 
consider switching to a benzodiazepine eliminated by glucuronidation (eg, lorazepam, oxazepam, 
temazepam). 
7)  Probable Mechanism: inhibition of midazolam metabolism due to cytochrome P450 3A4 enzyme 
inhibition 

 
3.5.1.DM   Milnacipran 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent use of milnacipran and an SSRI may result in hypertension, coronary artery 
vasoconstriction or serotonin syndrome, which may be life-threatening. Symptoms of serotonin syndrome 
may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood 
pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info 
SAVELLA(R) oral tablets, 2009). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of milnacipran and an SSRI may result in hypertension and 
coronary artery vasoconstriction, through the additive serotonergic effects. If these agents are used 
together, discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms of 
serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination), especially during treatment 
initiation and dose increases (Prod Info SAVELLA(R) oral tablets, 2009). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.DN   Mirtazapine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Mirtazapine increases serotonin release and fluvoxamine inhibits the CYP450 1A2, 2C9, 2D6, 
and 3A3/4-mediated mirtazapine metabolism. Concurrent use of fluvoxamine and mirtazapine resulted in 
symptoms of serotonin syndrome in a 26-year-old female (Demers & Malone, 2001). If fluvoxamine and 
mirtazapine are used together, monitor closely for symptoms of serotonin syndrome. Serotonin syndrome 
can be life-threatening. If serotonin syndrome develops, discontinue the offending agents and provide 
supportive care and other therapy as necessary (Boyer & Shannon, 2005). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with concomitant use of fluvoxamine 
and mirtazapine and therefore, concomitant use is discouraged(Demers & Malone, 2001). If fluvoxamine 
and mirtazapine are used together, monitor closely for symptoms of serotonin syndrome such as 
neuromuscular abnormalities (including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral 
hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, mydriasis, diaphoresis, the 
presence of bowel sounds, and diarrhea), and mental status changes (including agitation and delirium). 
Serotonin syndrome can be life-threatening. If serotonin syndrome develops, discontinue the offending 
agents and provide supportive care and other therapy as necessary (Boyer & Shannon, 2005). 
7)  Probable Mechanism: additive pharmacologic effects and inhibition of CYP1A2, 2C9, 2D6, and 3A3/4- 
mediated metabolism of mirtazapine by fluvoxamine 
8)  Literature Reports 

a)  A 26-year-old woman with anorexia nervosa on fluvoxamine for a total of 4 months developed 
symptoms of serotonin syndrome after mirtazapine was added. She was on fluvoxamine 150 mg/day for 
2 months with a subsequent increase to 200 mg/day for 2 months before starting mirtazapine. The 
symptoms of twitching, tremors, agitation, restlessness, and "feeling like she could crawl out of her skin" 
developed over a period of 4 days after starting mirtazapine 30 mg/day. Symptoms rapidly progressed 
to twitching, tremors, and restlessness. She was hospitalized with further symptoms of diaphoresis, 
flushing, fasciculations, and nausea and treated with cyproheptadine 4 mg every 6 hours, 
acetaminophen, and intravenous fluids. She remained afebrile throughout the event. Symptoms 
completely resolved within 24 hours. She was discharged on 50 mg/day of fluvoxamine and no 
recurrence the following day. The interaction was attributed to multiple mechanisms. Mirtazapine 
increases the release of serotonin via the 5-hydroxytryptamine (serotonin) (5-HT) 1 receptors but it is 
also a 5-HT2 and 5-HT3 receptors blocker. Fluvoxamine decreases mirtazapine metabolism by 
inhibiting cytochrome P-450 1A2, 2C9, 2D6, and 3A3/4 enzymes, and may have increased the 
mirtazapine serum levels resulting in increased mirtazapine adverse effects (Demers & Malone, 2001). 
b)  A letter to the editor (Isbister et al, 2001) disagreed with the case report that fluvoxamine and 
mirtazapine resulted in serotonin syndrome (Demers & Malone, 2001). Their argument is that the 
diagnostic criteria used was unreliable; mirtazapine, a 5-hydroxytryptamine 2A receptor blocker, is 
unlikely to cause serotonin syndrome and may actually offer benefit in treating it; and the symptoms 
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were adverse effects related to increased concentrations of mirtazapine from inhibition of metabolism by 
fluvoxamine (Isbister et al, 2001). 

 
3.5.1.DO   Moclobemide 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluvoxamine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of serotonin 
specific reuptake inhibitors and MAO inhibitors (Prod Info Luvox(R), 1997e; Neuvonen et al, 1993a). 
Although not reported specifically with moclobemide in therapeutic doses, a similar reaction may occur. 
Concomitant use is not recommended. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: In general, concurrent use of a serotonin specific reuptake inhibitor and a MAO 
inhibitor should be avoided. Wait at least 14 days after discontinuing a MAO inhibitor before initiating therapy 
with fluvoxamine. Wait at least 14 days after discontinuing fluvoxamine before initiating therapy with a MAO 
inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of selective serotonin reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991a). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and 
correctly treated, death can result.  
b)  A study reported five fatal overdose cases due to serotonin syndrome. In three of the five cases, the 
drug combination that induced the fatal syndrome was moclobemide, a selective monoamine oxidase 
inhibitor, and citalopram. Of the three patients, blood concentrations of moclobemide ranged from five 
times the therapeutic level to 50 times the therapeutic level, and citalopram concentrations ranged from 
normal therapeutic levels to five times the therapeutic level (Neuvonen et al, 1993).  

 
3.5.1.DP   Morniflumate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DQ   Nabumetone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
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5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DR   Nadroparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
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11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.DS   Naproxen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DT   Naratriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Rare incidences of weakness, hyperreflexia, and incoordination have been reported with the 
concurrent use of a selective serotonin reuptake inhibitor (SSRI) and a 5-hydroxytryptamine-1 (5HT-1) 
agonist (Prod Info Amerge(TM), 2002). Concurrent use of a triptan and an SSRI may result in serotonin 
syndrome which may be life-threatening. Symptoms of serotonin syndrome may include restlessness, 
hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, increased body 
temperature, overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be aware that triptans 
may be commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different 
physician. Discuss the risks of serotonin syndrome with patients who are prescribed this combination and 
monitor them closely for symptoms of serotonin syndrome (US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as naratriptan, and an SSRI may result in a life-
threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.DU   Nialamide 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluvoxamine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of selective 
serotonin reuptake inhibitors and MAO inhibitors (Prod Info Luvox(R), 1997y; Lappin & Auchincloss, 1994q; 
Graber et al, 1994q; Suchowersky & de Vries, 1990q). Concomitant use is not recommended. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluvoxamine and a MAO inhibitor should be avoided. Wait at 
least two weeks after discontinuing an MAO inhibitor before initiating therapy with fluvoxamine. Wait at least 
two weeks after discontinuing fluvoxamine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: serotonin reuptake inhibition 
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8)  Literature Reports 
a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991l). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and 
correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994p).  
c)  A drug interaction occurred in a 61-year old woman whose regimen of sertraline 100 mg twice daily 
was added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the 
first sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five 
half-lives of the parent drug and any active metabolites (Graber et al, 1994p).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990p). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine therapy. The patient improved two months after both drugs 
were discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.DV   Niflumic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DW   Nimesulide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
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increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DX   Olanzapine 

1)  Interaction Effect: an increased risk of olanzapine adverse effects 
2)  Summary: Fluvoxamine inhibits cytochrome P450 1A2 enzymes and may inhibit olanzapine elimination 
(Prod Info Zyprexa(R), 1999). The clinical significance of this interaction is unknown since olanzapine is 
metabolized by multiple enzyme systems. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for excessive olanzapine adverse effects (orthostatic hypotension, 
tachycardia, transaminase elevations, seizures). 
7)  Probable Mechanism: inhibition of olanzapine elimination 
8)  Literature Reports 

a)  A patient experienced elevated olanzapine plasma levels during coadministration of fluvoxamine. 
The patient was taking fluvoxamine and olanzapine for several months for schizophrenia and secondary 
depression. She appeared to move rigidly, had a slight tremor of both hands and mydriasis. Olanzapine 
concentration was 120 mcg/L and fluvoxamine concentration was 70 mcg/L. Olanzapine was decreased 
in increments from 15 mg/day to 5 mg/day. Fourteen days after the last decrease in dose, olanzapine 
plasma levels were 38 mcg/L. Tremor and rigidity disappeared, however, mydriasis persisted. 
Fluvoxamine was replaced by paroxetine which resulted in paroxetine concentration of 0.027 mg/L and 
olanzapine concentration of 22 mcg/L (de Jong et al, 2001).  
b)  Addition of fluvoxamine to olanzapine therapy may result in olanzapine-induced side effects or 
intoxication. Eight chronic schizophrenic patients were being treated for not less than 3 months with 10-
20 mg/day of olanzapine. The dose of olanzapine was unchanged for not less than 8 weeks prior to the 
study and remained stable throughout the study period. Fluvoxamine 100 mg/day was added to 
olanzapine treatment at the start of the study (week 0) and continued for 8 weeks. Olanzapine 
concentrations increased during fluvoxamine treatment 1.58-fold from week 0 to week 1, 1.42-fold from 
week 0 to week 4, and 1.81-fold from week 0 to week 8. Percentage change from week 0 to week 8 
ranged from 12% to 112%. Mean concentrations of the N-demethylated metabolite were not 
significantly changed. Even though all eight patients had higher olanzapine blood serum concentrations 
on week 8 than on week 1, the ratio of increase of olanzapine blood serum concentrations from week 0 
to week 8 did not correlate significantly with fluvoxamine serum levels (p greater than 0.05). This study 
confirmed that the addition of fluvoxamine to a stable dose of olanzapine increased olanzapine 
concentrations in the blood serum. Combined olanzapine and fluvoxamine should be used cautiously 
and controlled clinically and by therapeutic drug monitoring to avoid olanzapine-induced side effects or 
intoxication (Hiemke et al, 2002).  

 
3.5.1.DY   Oxaprozin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
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in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DZ   Oxycodone 

1)  Interaction Effect: an increased risk of serotonin syndrome (tachycardia, hyperthermia, myoclonus, 
mental status changes) 
2)  Summary: Coadministration of oxycodone and fluvoxamine has resulted in the development of serotonin 
syndrome in a 70-year-old woman. Presenting symptoms included confusion, nausea, fever, clonus, 
hyperreflexia, and tachycardia. Caution is advised if fluvoxamine and oxycodone are coadministered. 
Monitor patients for signs and symptoms of serotonin syndrome (tachycardia, hyperthermia, myoclonus, 
mental status changes) (Karunatilake & Buckley, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant administration of fluvoxamine and oxycodone may increase the risk 
of developing serotonin syndrome. If these agents are coadministered, monitor patients for symptoms of 
serotonin syndrome (tachycardia, hyperthermia, myoclonus, mental status changes). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Concurrent administration of oxycodone and fluvoxamine resulted in a serotonin syndrome in a 70-
year-old woman. The patient was receiving fluvoxamine 200 mg and doxepin 50 mg for several months 
for treatment of depression. Subsequent to a fall, the patients was started on slow-release oral 
oxycodone 40 mg twice daily, and 2 days later, short-acting oral oxycodone 10 mg, to be used on an 
"as needed" basis, was added to her regimen. After a dose of about 60 mg oxycodone taken over 24 
hours, the patient presented to the emergency department in a state of confusion, with symptoms 
including nausea, fever, clonus, hyperreflexia, and shivering. The patient also had mydriasis, transient 
atrial fibrillation, tachycardia, and an elevated creatinine kinase level. Fluvoxamine, doxepin, and 
oxycodone were discontinued and the patient was treated with 5 doses of oral acetaminophen 1,000 mg 
over the next 2 days. The patient's neurologic and cardiovascular symptoms improved steadily over the 
next 48 hours. Prior to discharge, doxepin therapy was re-initiated with no apparent adverse effects. 
However, patient was not rechallenged with either fluvoxamine or oxycodone while she was in the 
hospital. According to the Naranjo probability scale, the interaction falls into the probable category 
(Karunatilake & Buckley, 2006). 

 
3.5.1.EA   Parecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EB   Pargyline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
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status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluvoxamine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of selective 
serotonin reuptake inhibitors and MAO inhibitors (Prod Info Luvox(R), 1997l; Lappin & Auchincloss, 1994g; 
Graber et al, 1994g; Suchowersky & de Vries, 1990g). Concomitant use is not recommended. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluvoxamine and a MAO inhibitor should be avoided. Wait at 
least two weeks after discontinuing an MAO inhibitor before initiating therapy with fluvoxamine. Wait at least 
two weeks after discontinuing fluvoxamine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: serotonin reuptake inhibition 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991e). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and 
correctly treated, death can result. 
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994f). 
c)  A drug interaction occurred in a 61-year old woman whose regimen of sertraline 100 mg twice daily 
was added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the 
first sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five 
half-lives of the parent drug and any active metabolites (Graber et al, 1994f). 
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990f). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine therapy. The patient improved two months after both drugs 
were discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident. 

 
3.5.1.EC   Parnaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
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bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.ED   Pentosan Polysulfate Sodium 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 

Page 95 of 160MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.17, page 95

Case 3:09-cv-00080-TMB     Document 78-27      Filed 03/24/2010     Page 95 of 244



events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.EE   Phenelzine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluvoxamine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of serotonin 
specific reuptake inhibitors and MAO inhibitors (Prod Info Luvox(R), 1997m; Lappin & Auchincloss, 1994i; 
Graber et al, 1994i; Suchowersky & de Vries, 1990i). Concomitant use of phenelzine and fluvoxamine is 
contraindicated (Prod Info Nardil(R), 1997). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluvoxamine and phenelzine is contraindicated . Wait at least 
two weeks after discontinuing an MAO inhibitor before initiating therapy with fluvoxamine. Wait at least two 
weeks after discontinuing fluvoxamine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: serotonin reuptake inhibition 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991f). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and 
correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994h).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was 
added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the first 
sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least 5 
half-lives of the parent drug and any active metabolites (Graber et al, 1994h).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990h). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine therapy. The patient improved two months after both drugs 
were discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  
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3.5.1.EF   Phenindione 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.EG   Phenprocoumon 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
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al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.EH   Phenylbutazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
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b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EI   Phenytoin 

1)  Interaction Effect: an increased risk of phenytoin toxicity (ataxia, hyperreflexia, nystagmus, tremors) 
2)  Summary: Fluvoxamine inhibits several of the isoenzymes of the cytochrome P450 enzyme system 
(oxidative metabolism); IA2, IIC9, and IIIA4. Since phenytoin is eliminated at least partially via the CYP450 
IIC9 pathway, it is possible that coadministration with fluvoxamine may cause elevations in phenytoin 
plasma levels (Prod Info Luvox(R), 1997). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Consideration should be given to monitoring of phenytoin serum levels when 
fluvoxamine is added or withdrawn from therapy and dosage adjustments made accordingly. Patients should 
be counseled to be aware of the potential side effects of phenytoin toxicity such as drowsiness, ataxia, and 
nystagmus, and to notify their physician if such side effects occur. 
7)  Probable Mechanism: decreased oxidative metabolism 
8)  Literature Reports 

a)  During an in vitro study, the inhibitory effects of fluvoxamine on cytochrome P450 2C9 were 
evaluated using p-hydroxylation of phenytoin as an established index reaction reflecting CYP2C9 
activity. In vivo, p-hydroxylation of phenytoin depends on the formation of 5-(p-hydroxy-phenyl)-5-
phenylhydantoin (HPPH). Fluvoxamine, a strong inhibitor of HPPH, impaired the formation of HPPH, 
which can lead to an increase in steady-state phenytoin levels (Schmider et al, 1997). 
b)  Phenytoin intoxication occurred in a patient after administration of fluvoxamine. Serum phenytoin 
concentration dramatically increased from 16.6 to 49.1 mcg/mL during treatment with fluvoxamine. 
Fluvoxamine may inhibit the metabolism of PHT, mediated by cytochrome P450 2C9 (CYP2C9) and 
CYP 2C19 enzymes (Mamiya et al, 2000). 

 
3.5.1.EJ   Pirazolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EK   Piroxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 
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a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EL   Pirprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EM   Procarbazine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluvoxamine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of selective 
serotonin reuptake inhibitors and MAO inhibitors (Prod Info Luvox(R), 1997p; Lappin & Auchincloss, 1994m; 
Graber et al, 1994m; Suchowersky & de Vries, 1990m). Concomitant use is not recommended. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluvoxamine and a MAO inhibitor should be avoided. Wait at 
least two weeks after discontinuing an MAO inhibitor before initiating therapy with fluvoxamine. Wait at least 
two weeks after discontinuing fluvoxamine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: serotonin reuptake inhibition 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991i). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and 
correctly treated, death can result. 
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994l). 
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was 

Page 100 of 160MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.17, page 100

Case 3:09-cv-00080-TMB     Document 78-27      Filed 03/24/2010     Page 100 of 244



added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the first 
sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five 
half-lives of the parent drug and any active metabolites (Graber et al, 1994l). 
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990l). One case involved a first episode of mania being observed approximately one month 
after adding selegiline to fluoxetine therapy. The patient improved two months after both drugs were 
discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident. 

 
3.5.1.EN   Propranolol 

1)  Interaction Effect: bradycardia and hypotension 
2)  Summary: Propranolol serum concentrations may increase significantly during concomitant therapy with 
fluvoxamine. Elevated propranolol serum concentrations may be associated with an increased risk of 
bradycardia and hypotension (Prod Info Luvox(R), 1997c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Carefully monitor heart rate and blood pressure. The propranolol does may need 
to be reduced if bradycardia or hypotension develop. Alternatively, use of atenolol, a beta-blocker which 
does not undergo hepatic metabolism and is not affected by fluvoxamine, may be considered. 
7)  Probable Mechanism: reduced beta blocker metabolism 
8)  Literature Reports 

a)  Coadministration of propranolol (160 mg per day) and fluvoxamine (100 mg per day) in healthy 
volunteers resulted in a mean 5-fold increase in minimum propranolol serum concentrations. This was 
associated with a slight reduction in heart rate and blood pressure (Prod Info Luvox(R), 1997b; van 
Harten, 1993).  

 
3.5.1.EO   Propyphenazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EP   Proquazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
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3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EQ   Ramelteon 

1)  Interaction Effect: increased ramelteon plasma concentrations with increased risk of side effects 
2)  Summary: Concurrent administration of fluvoxamine and ramelteon is contraindicated due to significantly 
increased ramelteon plasma concentrations with concurrent fluvoxamine use (Prod Info ROZEREM(R) oral 
tablets, 2008). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent administration of fluvoxamine and ramelteon is contraindicated (Prod 
Info ROZEREM(R) oral tablets, 2008). 
7)  Probable Mechanism: inhibition of CYP1A2-mediated ramelteon metabolism by fluvoxamine 
8)  Literature Reports 

a)  Fluvoxamine, a strong CYP1A2 inhibitor, significantly increases ramelteon plasma concentrations 
when used concurrently. When a single dose of ramelteon 16 mg was coadministered to subjects who 
received fluvoxamine 100 mg twice daily for 3 days prior, the ramelteon AUC and Cmax increased 
approximately 190-fold and 70-fold, respectively (Prod Info ROZEREM(R) oral tablets, 2008).  

 
3.5.1.ER   Rasagiline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with selective serotonin reuptake inhibitors, 
including fluvoxamine, and non-selective MAOIs or the selective MAO-B inhibitor selegiline, has been 
reported to cause serious, sometimes fatal reactions. Signs and symptoms included hyperthermia, rigidity, 
myoclonus, autonomic instability with rapid vital sign fluctuations, and mental status changes progressing to 
extreme agitation, delirium, and coma. Similar reactions have been reported with serotonin-norepinephrine 
reuptake inhibitors (SNRIs) and non-selective MAOIs or selegiline. Rasagiline clinical trials did not allow 
concomitant use of fluvoxamine; the combination of rasagiline and fluvoxamine should be avoided. Wait at 
least two weeks after discontinuing rasagiline before initiating therapy with fluvoxamine (Prod Info AZILECT
(R) oral tablets, 2006). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluvoxamine and rasagiline should be avoided. Wait at least two 
weeks after discontinuing rasagiline before initiating therapy with fluvoxamine. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991g). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and 
correctly treated, death can result. 

 
3.5.1.ES   Reviparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
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bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.ET   Rizatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following 
concomitant use of sumatriptan, a 5-hydroxytryptamine-1 (5HT-1) agonist, and a serotonin specific reuptake 
inhibitor (SSRI) (Prod Info Imitrex(R), 1998). Because rizatriptan is a 5HT 1B/1D receptor agonist, a similar 
interaction between SSRIs and rizatriptan may occur (Prod Info Maxalt(R), 1998a). Concurrent use of a 
triptan and an SSRI may result in serotonin syndrome which may be life-threatening. Symptoms of serotonin 
syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in 
blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and diarrhea. 
Clinicians should be aware that triptans may be commonly used intermittently and that either the triptan or 
the SSRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome with patients 
who are prescribed this combination and monitor them closely for symptoms of serotonin syndrome (US 
Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as rizatriptan, and an SSRI may result in a life-
threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
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agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Twelve healthy volunteers received paroxetine 20 mg daily for two weeks and a single dose of 
rizatriptan 10 mg. Plasma concentrations of rizatriptan were not altered by the administration of 
paroxetine (Prod Info Maxalt(R), 1998).  

 
3.5.1.EU   Rofecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EV   Ropivacaine 

1)  Interaction Effect: increased plasma levels of ropivacaine 
2)  Summary: Ropivacaine is metabolized in the liver by the cytochrome P450 1A2 (CYP1A2) enzyme 
system to 3-hydroxyropivacaine, the major metabolite. Drugs which inhibit CYP1A2, such as fluvoxamine, 
can potentially interact with the metabolism of ropivacaine. This would result in decreased renal clearance 
and increased plasma concentrations of ropivacaine (Jokinen et al, 2000a; Prod Info Naropin(TM), 1996). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Care must be taken to monitor the patient for signs of local anesthetic toxicity with 
the coadministration of ropivacaine and fluvoxamine. 
7)  Probable Mechanism: inhibition by fluvoxamine of cytochrome P450 1A2-mediated ropivacaine 
metabolism 
8)  Literature Reports 

a)  In a randomized, three-way crossover study, 12 healthy volunteers received a single dose of 
ropivacaine 40 mg as an intravenous infusion alone or combined with either oral fluvoxamine 25 mg or 
ketoconazole 100 mg twice daily for two days. The combined therapy with ropivacaine and 
ketoconazole demonstrated no clinically significant differences in the pharmacokinetic measurements 
obtained. The authors theorized that cytochrome P450 3A4 (CYP3A4) inhibition, as measured by 
ketoconazole, has little effect on the pharmacokinetics of ropivacaine. However, CYP1A2 inhibition, as 
measured by fluvoxamine, may result in a clinically relevant drug interaction with repeated 
administration. In the presence of fluvoxamine, ropivacaine total plasma clearance decreased by 68% 
(from 354 mL/min to 112 mL/min). The observed reduction in the total plasma clearance after 
fluvoxamine arises from a decrease in 3-hydroxyropivacaine formation, which is likely mediated by 
CYP1A2. Additionally, the half-life of ropivacaine increased from 1.9 hours to 3.6 hours when given with 
fluvoxamine. The reduction in ropivacaine clearance during fluvoxamine administration is likely to be of 
minor relevance when ropivacaine is given as a single dose. However, repeated administration of 
ropivacaine in a patient also receiving fluvoxamine may result in toxic ropivacaine plasma 
concentrations (Arlander et al, 1998).  
b)  Inhibition of cytochrome P450 1A2 (CYP1A2) by fluvoxamine considerably reduced elimination of 
ropivacaine. The eight patients in this randomized, double-blind, cross-over, four phase study ingested 
erythromycin 1500 mg daily for 6 days, fluvoxamine 100 mg for 5 days, both erythromycin and 
fluvoxamine, or placebo. Each subject received ropivacaine 0.6 mg/kg IV over 30 minutes as a single 
dose. Fluvoxamine increased both the AUC (p less than 0.001) of ropivacaine 3.7-fold, prolonged the 
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half-life from 2.3 to 7.4 h (p less than 0.01), and decreased clearance 77% (p less than 0.001) when 
compared with placebo. Fluvoxamine increased the AUC of 2,6-pipecoloxylidide (PPX), a ropivacaine 
metabolite, 2.5-fold (p less than 0.001) and the Cmax of PPX 2.8-fold (p less than 0.001) and 
decreased the plasma levels of 3-OH-ropivacaine to below the limit of quantitation. Erythromycin had 
minor effects on the pharmacokinetics of ropivacaine. The combination of fluvoxamine and 
erythromycin, however, when compared with fluvoxamine alone, further increased the AUC of 
ropivacaine by 50% (p less than 0.01), and prolonged the half-life from 7.4 to 11.9 h (p less than 0.01). 
The author concludes that fluvoxamine-induced cytochrome P450 1A2 inhibition considerably reduces 
elimination of ropivacaine. Coadministration of fluvoxamine and erythromycin increases plasma 
ropivacaine levels further by decreasing its clearance (Jokinen et al, 2000).  

 
3.5.1.EW   Selegiline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluvoxamine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of serotonin 
specific reuptake inhibitors and MAO inhibitors (Prod Info Luvox(R), 1997v; Lappin & Auchincloss, 1994o; 
Graber et al, 1994o; Suchowersky & de Vries, 1990o). Concomitant use is not recommended. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluvoxamine and a MAO inhibitor should be avoided. Wait at 
least two weeks after discontinuing an MAO inhibitor before initiating therapy with fluvoxamine. Wait at least 
two weeks after discontinuing fluvoxamine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: serotonin reuptake inhibition 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991g). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and 
correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994n).  
c)  A drug interaction occurred in a 61-year old woman whose regimen of sertraline 100 mg twice daily 
was added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the 
first sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least 5 
half-lives of the parent drug and any active metabolites (Graber et al, 1994n).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990n). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine therapy. The patient improved two months after both drugs 
were discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.EX   Sibrafiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
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6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.EY   Sibutramine 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, 
mental status changes) 
2)  Summary: Sibutramine inhibits the reuptake of norepinephrine, dopamine, and serotonin. In addition, the 
two major metabolites of sibutramine, M1 and M2, also inhibit the reuptake of these neurotransmitters. A 
hyperserotonergic state, termed serotonin syndrome, may result if sibutramine is given concurrently with a 
selective serotonin reuptake inhibitor. Coadministration of sibutramine and selective serotonin reuptake 
inhibitors is not recommended (Prod Info Meridia(R), 1997). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Sibutramine should not be administered with serotonergic agents, including 
selective serotonin reuptake inhibitors, because of the increased risk of serotonin syndrome. 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Serotonin syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, 
myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome 
is not recognized and correctly treated, death can result (Sternbach, 1991b).  

 
3.5.1.EZ   St John's Wort 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, 
mental status changes) 
2)  Summary: Case reports describe the onset of serotonin syndrome-like symptoms, mania, and hypomania 
following the addition of St. John's Wort to sertraline, fluoxetine, and paroxetine therapy (Spinella & Eaton, 
2002c; Barbanel et al, 2000a; Waksman et al, 2000a; Lantz et al, 1999a). A patient exhibited a syndrome 
resembling sedative/hypnotic intoxication after adding St. John's Wort to paroxetine therapy (Gordon, 
1998a). St. John's Wort is thought to inhibit serotonin reuptake and may have mild monoamine oxidase 
inhibitory activity (Singer et al, 1999; Thiede & Walper, 1994), which when added to selective serotonin 
reuptake inhibitors may result in serotonin syndrome. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients should be advised to wait two weeks after stopping St. John's Wort before 
restarting selective serotonin reuptake inhibitor therapy. If a patient plans to replace selective serotonin 
reuptake inhibitor (SSRI) therapy with St. John's Wort, the half-life of the specific SSRI should be taken into 
consideration, waiting at least 5 half-lives for the SSRI to be metabolized out of the body. 
7)  Probable Mechanism: additive serotonergic effect 
8)  Literature Reports 

a)  Five cases have been reported of serotonin syndrome in the elderly after combining prescription 
antidepressants and St. John's Wort. Case 1 developed dizziness, nausea, vomiting and a headache 4 
days after starting St. John's Wort 300 milligrams (mg) three times daily combined with sertraline 50 mg 
daily. Her symptoms resolved 2 to 3 days after stopping all medications. Case 2 developed nausea, 
epigastric pain and anxiety 3 days after starting St. John's Wort 300 mg twice daily combined with 
sertraline 75 mg daily. His symptoms resolved in one week after discontinuing both medications, and he 
resumed sertraline use without complications. The third case developed nausea, vomiting, anxiety, and 
confusion 2 days after starting St. John's Wort 300 mg twice daily combined with sertraline 50 mg daily. 
His symptoms improved in 4 to 5 days after stopping both medications and taking cyproheptadine 4 mg 
three times daily. Case 4 developed nausea, anxiety, restless, and irritability 2 days after starting St. 
John's Wort 300 mg three times daily combined with sertraline 50 mg daily. Cyproheptadine 4 mg twice 
daily was administered for seven days, and his symptoms improved in 1 week after stopping the 
medication. Cases 1 through 4 resumed their prescriptive sertraline after symptoms subsided and had 
no further problems. Case 5 developed nausea, vomiting and restlessness 3 days after starting St. 
John's Wort 300 mg three times daily combined with nefazodone 100 mg twice daily. She continued to 
take St. John's Wort but discontinued the nefazodone and over 1 week her symptoms Improved. She 
refused to resume therapy with nefazodone, but continued therapy with St. John's Wort and mild to 
moderate symptoms of depression and anxiety returned (Lantz et al, 1999).  
b)  A 50-year-old female taking St. John's Wort 600 mg daily experienced symptoms of sedative 
intoxication when she ingested a single dose of paroxetine 20 mg. She was incoherent, groggy, slow-
moving, and complained of nausea and weakness. Prior to starting St. John's Wort, she had been 
receiving paroxetine 40 mg daily for eight months without adverse effects. After a night of sleep, she 
returned to her baseline mental status (Gordon, 1998).  
c)  A 61-year-old female experienced restlessness and involuntary movements of her extremities after 
beginning paroxetine 20 milligrams (mg) two days after discontinuing St. John's Wort 600 mg daily. The 
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patient reported agitation and akathisia 8 hours after taking the first dose of paroxetine. She presented 
with diaphoresis and involuntary movement of all extremities with hyperreflexia and rigidity. Blood 
pressure, heart rate, and temperature were normal. After admission, blood pressure increased to 
200/116 mmHg and heart rate increased to 145 beats per minute. Creatine kinase increased from 212 
units/liter (U/L) initially to 1024 U/L. The patient was managed with supportive care and lorazepam and 
discharged after two days (Waksman et al, 2000).  
d)  A 28-year-old male developed a manic syndrome following comedication with St. John's Wort and 
sertraline. The patient was also on testosterone replacement therapy following bilateral orchidectomy 2 
years earlier, but testosterone levels were subtherapeutic. The patient was prescribed sertraline 50 
milligrams daily for depression following a 2 week trial of St. John's Wort per patient preference (dose 
not specified). Before sertraline was started, the patient was instructed to discontinue St. John'sWort, 
but continued it despite this advice. The patient experienced improved mood so did not see his 
physician, believing that he did not need further treatment. Over 2 months, the patient had elated mood, 
was irritable, and overspent, buying a car he could not afford, and was ultimately arrested for stealing 
fuel for the car. On arrest, he was referred to psychiatric services due to irritability and disinhibition. He 
was observed to be over-aroused, distractible, have flight of ideas, and grandiose delusions, leading to 
a diagnosis of a manic episode. The authors state the possibility of the manic state resulting from 
sertraline therapy alone, and that St. John's Wort may have increased the risk as a result of monoamine 
oxidase inhibition. Since the patient's testosterone level was subnormal, the possibility of its contribution 
to the manic state was considered low. However, the patient had elevated gonadotropin levels 
(luteinizing hormone and follicle-stimulating hormone) which may have predisposed the patient to mania 
(Barbanel et al, 2000).  
e)  A 42-year-old female experienced symptoms consistent with a mixed hypomanic episode following 
concomitant use of fluoxetine, buspirone, Ginkgo biloba, and St. John's Wort. The symptoms resolved 
following discontinuation of Ginkgo and St. John's Wort. The patient was being treated for depression 
following a mild traumatic brain injury with fluoxetine 20 milligrams (mg) twice daily and buspirone 15 
mg twice daily. Several weeks prior to presentation, buspirone was increased to 20 mg twice daily for 
persistent anxiety and the patient began taking Ginkgo biloba, melatonin, and St. John's Wort in 
unspecified doses. Melatonin was considered unlikely to have contributed to her symptoms. Ginkgo and 
St. John's Wort were considered possible contributors since they may potentiate antidepressants, and 
considering the temporal relationship between the use of the herbs and onset of symptoms and 
discontinuation of the herbs and resolution of symptoms. However, the brain injury was considered a 
possible contributor (Spinella & Eaton, 2002b).  

 
3.5.1.FA   Sulfinpyrazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.FB   Sulindac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
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use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FC   Sulodexide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.FD   Sumatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following 
concomitant use of a triptan, such as sumatriptan, and a serotonin specific reuptake inhibitor (SSRI), such 
as fluvoxamine (Prod Info Imitrex(R), 2002). Concurrent use of a triptan and an SSRI may result in serotonin 
syndrome which may be life-threatening. Symptoms of serotonin syndrome may include restlessness, 
hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, increased body 
temperature, overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be aware that triptans 
may be commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different 
physician. Discuss the risks of serotonin syndrome with patients who are prescribed this combination and 
monitor them closely for symptoms of serotonin syndrome (US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as sumatriptan, and an SSRI, such as 
fluvoxamine, may result in a life-threatening condition called serotonin syndrome. Be aware that triptans may 
be commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different 
physician. If these agents are used together, discuss the risks of serotonin syndrome with the patient and 
monitor closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, 
incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.FE   Suprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
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hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 
 
3.5.1.FF   Tacrine 

1)  Interaction Effect: an increase in the plasma concentration of tacrine 
2)  Summary: Two studies involving healthy volunteers and single doses of tacrine found that fluvoxamine 
inhibited the metabolism of tacrine, causing an increase in the area under the concentration-time curve 
(AUC) of tacrine and three of its metabolites. Fluvoxamine inhibits cytochrome P450 1A2 enzymes, and 
these same enzymes are responsible for tacrine metabolism. Whether this interaction would be present in 
Alzheimer's patients receiving multiple tacrine doses is not known (Becquemont et al, 1997a; Teilmann 
Larsen et al, 1999a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: While the exact clinical implication of this drug interaction is uncertain, monitor 
patients receiving tacrine and fluvoxamine concurrently for excessive tacrine adverse effects, including 
cholinergic effects. Also monitor liver function for increased hepatotoxicity. 
7)  Probable Mechanism: inhibition of cytochrome P450 1A2 enzymes by fluvoxamine 
8)  Literature Reports 

a)  A randomized, double-blind, two-period cross-over study involving 14 healthy male volunteers 
investigated the influence of fluvoxamine on the pharmacokinetics of a single-dose of tacrine. Study 
subjects received either fluvoxamine 100 mg or placebo once daily for six days, and a single dose of 
tacrine 40 mg was coadministered on day 6. The tacrine area under the concentration-time curve (AUC) 
increased from 27 ng/hr/mL to 224 ng/hr/mL in the presence of fluvoxamine. Maximum concentration 
(Cmax) of tacrine also increased from 7 ng/mL to 39 ng/mL during the fluvoxamine period. No 
significant changes in the time to reach Cmax (tmax) and the half-life of tacrine were observed. The 
AUC values of three tacrine metabolites were also significantly increased, but to a lesser extent than the 
AUC of tacrine. Whether these same results are seen in Alzheimer's patients receiving multiple doses of 
tacrine is not known (Becquemont et al, 1997).  
b)  Eighteen healthy male volunteers participated in an open, randomized crossover study to establish 
whether fluvoxamine in clinically relevant doses was able to inhibit the formation of tacrine metabolites. 
Volunteers received tacrine 40 mg as a single dose and fluvoxamine 50 mg or 100 mg once daily for 
five days, followed by a dose of tacrine 20 mg. Fluvoxamine reduced the apparent oral clearance of 
tacrine by 85%. Specifically, fluvoxamine reduced the formation of 1- and 2-hydroxytacrine, but the 
formation of 4-hydroxytacrine was not affected. Whether the inhibition of these metabolites reduced 
tacrine-induced hepatotoxicity requires further investigation (Teilmann Larsen et al, 1999).  

 
3.5.1.FG   Tapentadol 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent use of tapentadol and a selective serotonin reuptake inhibitor (SSRI) may result in 
serotonin syndrome, which may be life-threatening. Symptoms of serotonin syndrome may include 
restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, increased 
body temperature, overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info tapentadol immediate 
release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tapentadol and an SSRI may result in a life-threatening 
condition called serotonin syndrome. If these agents are used together, monitor the patient closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination), especially 
during treatment initiation and dose increases (Prod Info tapentadol immediate release oral tablets, 2008). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.FH   Tenidap 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
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use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FI   Tenoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FJ   Terfenadine 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Fluvoxamine should not be used in combination with terfenadine. Although there is no direct 
experience with this combination, fluvoxamine appears to be a potent inhibitor of the cytochrome P450IIIA4 
isozyme, the enzyme primarily responsible for the metabolism of terfenadine. Inhibition of this enzyme may 
result in elevated terfenadine concentrations; increased plasma concentrations of terfenadine are associated 
with QT prolongation and torsades de pointes, which can be fatal (Prod Info Luvox(R), 1997h). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluvoxamine and terfenadine is contraindicated. 
7)  Probable Mechanism: inhibition by fluvoxamine of terfenadine metabolism 

 
3.5.1.FK   Theophylline 

1)  Interaction Effect: theophylline toxicity (nausea, vomiting, palpitations, seizures) 
2)  Summary: Fluvoxamine-theophylline combination therapy has produced toxic serum concentrations of 
theophylline (Sperber, 1991a; van den Brekel & Harrington, 1994; Perucca et al, 1994; Lorenz et al, 1996a). 
The reported mechanism of action is fluvoxamine's inhibitory effect on the hepatic cytochrome P4501A2 
(CYP1A2), the microsome responsible for catalyzing theophylline metabolism (Prod Info Luvox(R), 1997r). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Careful monitoring of theophylline serum concentration is required. Theophylline 
doses should be reduced to one-third of the usual daily maintenance dose if fluvoxamine is coadministered. 
No dose adjustment is necessary for fluvoxamine. 
7)  Probable Mechanism: decreased theophylline metabolism 
8)  Literature Reports 

a)  Fluvoxamine appeared to be responsible for substantially increased serum theophylline levels and 
symptoms of theophylline toxicity in an 11-year-old boy taking sustained-release theophylline 300 mg 
twice daily (Sperber, 1991). Both drugs were discontinued, and theophylline was later reinstated (dose 
not specified) with no further evidence of toxicity.  
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b)  An increase in theophylline plasma concentrations from 13 mg/L to 40 mg/L was found after 
fluvoxamine was added to therapy. The patient was an 83-year-old man who was receiving sustained 
release theophylline 600 mg per day (Diot et al, 1991).  
c)  Fluvoxamine 50 mg twice a day given concurrently with theophylline 1000 mg daily resulted in a 
theophylline plasma concentration of 32 mcg/mL and nausea and tachycardia in a 75-year-old male 
with normal liver function (Lorenz et al, 1996). Theophylline clearance was calculated to be 43 mL/h 
before the addition of fluvoxamine and 22 mL/h after four doses.  
d)  In 12 healthy nonsmoking volunteers with steady-state fluvoxamine levels, the pharmacokinetics of a 
single dose of theophylline 375 mg were evaluated. Theophylline clearance decreased three-fold. 
Therefore, it is recommended that the daily maintenance dose of theophylline be reduced by two-thirds 
in a patient also receiving fluvoxamine (Prod Info Luvox(R), 1997q).  

 
3.5.1.FL   Thioridazine 

1)  Interaction Effect: an increased risk of thioridazine toxicity, cardiotoxicity (QT prolongation, torsades de 
pointes, cardiac arrest) 
2)  Summary: Fluvoxamine inhibits the metabolism of thioridazine, possibly through the inhibition of 
cytochrome P450 2D6 (CYP2D6) resulting in toxicity. The resulting elevated levels of thioridazine would be 
expected to enhance the prolongation of the QT interval associated with thioridazine and may increase the 
risk of serious, potentially fatal, cardiac arrhythmias, such as torsade de pointes-type arrhythmias (Prod Info 
Mellaril(R), 2000a). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Due to the potential for significant, possibly life-threatening, proarrhythmic effects, 
concurrent administration of thioridazine and fluvoxamine is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated thioridazine metabolism 
8)  Literature Reports 

a)  The serum concentrations of thioridazine and its two metabolites, mesoridazine and sulforidazine, 
were evaluated in ten male schizophrenic patients aged 36 to 78 years at three separate time points. All 
patients were receiving thioridazine monotherapy for the management of schizophrenia at a mean dose 
of 88 mg daily. Fluvoxamine 50 mg daily was coadministered for one week. Plasma levels of 
thioridazine and its metabolites were measured during monotherapy with thioridazine, after one week of 
concurrent therapy with thioridazine and fluvoxamine, and two weeks after fluvoxamine was 
discontinued. Following one week of combination therapy with fluvoxamine and thioridazine, 
thioridazine levels increased 225%, mesoridazine levels increased 219%, and sulforidazine 
concentrations rose 258%. Even two weeks after the discontinuation of fluvoxamine, three patients 
continued to show elevated thioridazine and metabolite levels. No clinical symptoms were attributed to 
the interaction between these two agents (Carrillo et al, 1999).  
b)  The metabolism of thioridazine is inhibited by drugs such as fluvoxamine due to reduced cytochrome 
P450 2D6 and 1A2 isozyme activity. The elevated levels of thioridazine would be expected to enhance 
the prolongation of the QT interval associated with thioridazine. This, in turn, may increase the risk of 
serious, potentially fatal, cardiac arrhythmias, such as torsade de pointes-type arrhythmias (Prod Info 
Mellaril(R), 2000).  

 
3.5.1.FM   Tiaprofenic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
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hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 
 
3.5.1.FN   Ticlopidine 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.FO   Tinzaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
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11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.FP   Tirofiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.FQ   Tizanidine 

1)  Interaction Effect: increased tizanidine plasma concentrations 
2)  Summary: Concomitant use of fluvoxamine and tizanidine is contraindicated. Use of these drugs together 
has resulted in increased plasma concentrations and half-life of tizanidine (Prod Info tizanidine hcl tablets, 
2006).(Prod Info Zanaflex (R) Tablets, 2004). Concurrent administration of fluvoxamine, a potent CYP1A2 
inhibitor, and tizanidine induced a profound increase in tizanidine bioavailability. The inhibition of CYP1A2-
mediated tizanidine metabolism provokes clinically significant hypotension and alteration of consciousness 
(Granfors et al, 2004). In a retrospective case series, tizanidine-associated adverse events occurred 
significantly more often in patients treated concomitantly with fluvoxamine and tizanidine compared with 
tizanidine monotherapy (Momo et al, 2004). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: established 
6)  Clinical Management: The concomitant use of fluvoxamine and tizanidine is contraindicated. Use of 
tizanidine with fluvoxamine can increase the plasma concentrations of tizanidine (Prod Info tizanidine hcl 
tablets, 2006) which may lead to decreased blood pressure, psychomotor impairment, and excessive 
drowsiness (Granfors et al, 2004). 
7)  Probable Mechanism: inhibition of CYP1A2-mediated tizanidine metabolism by fluvoxamine 
8)  Literature Reports 

a)  In a study of 10 healthy volunteers treated with fluvoxamine and tizanidine, the half-life, Cmax, and 
AUC of tizanidine increased by 12-fold, 33-fold, and 3-fold, respectively (Prod Info tizanidine hcl tablets, 
2006). 
b)  Coadministration of fluvoxamine with tizanidine resulted in profound increases in tizanidine 
bioavailability due to P450 CYP1A2-mediated inhibition of tizanidine metabolism and was associated 
with multiple adverse clinical effects. In a randomized, double-blind, crossover study (4-week wash out 
period), healthy subjects (n=10) received a 4-day regimen of fluvoxamine 100 milligrams (mg) or 
placebo once daily. On day 4, each subject received a single oral dose of tizanidine 4 mg. Serial blood 
pharmacokinetic analysis was performed over the next 24 hours, in conjunction with measurement of 
pharmacodynamic response. When compared with placebo, the presence of fluvoxamine dramatically 
increased tizanidine mean maximum serum concentration (by 1210% (from 2.2 to 26.6 
nanograms/milliliter), p=0.000001), mean area under the concentration-time curve (AUC 0-infinity; by 
3260%, p=0.000002), and mean elimination half-life from 1.5 hours to 4.3 hours (by 290%, p=0.00004). 
Pharmacodynamic responses to fluvoxamine-enhanced tizanidine exposure were also dramatic: mean 
systolic blood pressure declined by 35 millimeters mercury (mmHg; from 115 to 79 mmHg), mean 
diastolic blood pressure decreased by 20 mmHg (from 66 to 46 mmHg), heart rate decreased by 4 
beats per minute, and subjectively perceived drowsiness (0-100 visual analogue scale) increased by a 
mean of 42 points compared with the placebo-tizanidine phase (p=0.000009, p=0.00002, p=0.007, and 
p=0.0002, respectively). During the fluvoxamine-tizanidine phase, all subjects experienced somnolence 
and dizziness for between 3 and 6 hours after the dose of tizanidine. There was no compensatory 
tachycardic response to the treatment-associated hypotension (Granfors et al, 2004). 
c)  In a retrospective case series review of patients treated with tizanidine (n=913), tizanidine-related 
adverse events occurred with significantly greater frequency in patients treated concurrently with 
fluvoxamine and tizanidine (n=23) when compared with tizanidine monotherapy (26.1% (6/23) versus 
5.3%, respectively; p less than 0.0001). Bradycardia occurred in the 6 affected patients, with dizziness, 
hypothermia, drowsiness, hypotension, and impaired speech occurring in order of descending 
frequency (Momo et al, 2004). 

 
3.5.1.FR   Tolmetin 

Page 113 of 160MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.17, page 113

Case 3:09-cv-00080-TMB     Document 78-27      Filed 03/24/2010     Page 113 of 244



1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FS   Toloxatone 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluvoxamine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of selective 
serotonin reuptake inhibitors and MAO inhibitors (Prod Info Luvox(R), 1997n; Lappin & Auchincloss, 1994k; 
Graber et al, 1994k; Suchowersky & de Vries, 1990k). As a reversible and selective monoamine oxidase 
inhibitor, toloxatone may not potentiate the effects of selective serotonin reuptake inhibitors to the same 
frequency, extent, and duration observed with other MAOIs. However, until further studies confirm the safety 
and efficacy of this combined therapy, caution should be used. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluvoxamine and a MAO inhibitor should be avoided. Wait at 
least two weeks after discontinuing an MAO inhibitor before initiating therapy with fluvoxamine. Wait at least 
two weeks after discontinuing fluvoxamine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: serotonin reuptake inhibition 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991h). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and 
correctly treated, death can result. 
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994j).  
c)  A drug interaction occurred in a 61-year old woman whose regimen of sertraline 100 mg twice daily 
was added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the 
first sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five 
half-lives of the parent drug and any active metabolites (Graber et al, 1994j). 
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
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& de Vries, 1990j). One case involved a first episode of mania being observed approximately one month 
after adding selegiline to fluoxetine therapy. The patient improved two months after both drugs were 
discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident. 

 
3.5.1.FT   Tramadol 

1)  Interaction Effect: an increased risk of seizures and serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Seizures and serotonin syndrome have been reported in patients using tramadol. The risk of 
seizures and serotonin syndrome may be enhanced when fluvoxamine and tramadol therapy are combined 
(Prod Info Ultram(R), 2001). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution should be used if tramadol is to be administered to patients receiving 
concomitant fluvoxamine therapy. If possible, avoid this combination, especially in patients with underlying 
conditions that might predispose to seizures. Observe the patient closely for signs and symptoms of 
serotonin syndrome. 
7)  Probable Mechanism: increased concentration of serotonin in the nervous system and periphery 

 
3.5.1.FU   Tranylcypromine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluvoxamine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of serotonin 
specific reuptake inhibitors and MAO inhibitors (Prod Info Luvox(R), 1997a; Lappin & Auchincloss, 1994a; 
Graber et al, 1994a; Suchowersky & de Vries, 1990a). Concomitant use is not recommended. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of a selective serotonin reuptake inhibitors, such as fluvoxamine, 
and tranylcypromine is contraindicated. Wait at least two weeks after discontinuing an MAO inhibitor before 
initiating therapy with fluvoxamine. Wait at least two weeks after discontinuing fluvoxamine before initiating 
therapy with a MAO inhibitor. 
7)  Probable Mechanism: serotonin reuptake inhibition 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and 
correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994).  
c)  A drug interaction occurred in a 61-year old woman whose regimen of sertraline 100 mg twice daily 
was added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the 
first sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least 5 
half-lives of the parent drug and any active metabolites (Graber et al, 1994).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990). One case involved a first episode of mania being observed approximately one month 
after adding selegiline to fluoxetine therapy. The patient improved two months after both drugs were 
discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
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Rechallenge with fluoxetine alone occurred without incident.  
 
3.5.1.FV   Triazolam 

1)  Interaction Effect: elevated serum triazolam concentrations 
2)  Summary: Fluvoxamine coadministration (100 mg daily) with alprazolam 1 mg four times daily resulted in 
a 2-fold increase in alprazolam steady-state plasma concentrations, AUC, Cmax, and half-life. Elevated 
plasma levels of alprazolam were associated with impaired psychomotor performance and memory. This 
suggests that fluvoxamine is a potent inhibitor of cytochrome P450 3A4 enzymes, which are responsible for 
alprazolam metabolism. Because triazolam also relies on CYP3A4 for metabolism, a similar interaction with 
fluvoxamine seems likely (Prod Info Luvox(R), 1997d). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When triazolam and fluvoxamine are coadministered, monitor patients for 
benzodiazepine toxicity (sedation, lethargy, slurred speech). Triazolam doses may need to be reduced, or 
consider switching to a benzodiazepine eliminated by glucuronidation (eg, lorazepam, oxazepam, 
temazepam). 
7)  Probable Mechanism: inhibition of triazolam metabolism and clearance due to cytochrome P450 3A4 
enzyme inhibition 

 
3.5.1.FW   Tryptophan 

1)  Interaction Effect: severe vomiting 
2)  Summary: Tryptophan enhances the serotonergic effect of fluvoxamine and has been reported to cause 
severe vomiting. Use the combination cautiously (Prod Info Luvox(R), 1997i). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluvoxamine and tryptophan should be avoided. 
7)  Probable Mechanism: enhanced serotonergic effects 

 
3.5.1.FX   Valdecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FY   Warfarin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008). Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased 
bleeding) have been reported with the coadministration of SSRIs with warfarin. In patients receiving warfarin 
and fluvoxamine concomitantly for 2 weeks, warfarin plasma concentrations increased by 98% and 
prothrombin times were prolonged. Fluvoxamine appears to inhibit several cytochrome P450 isoenzymes 
which may include 1A2 and 2C9 isozymes, which are responsible for warfarin metabolism (Schalekamp et 
al, 2008; Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
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3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluvoxamine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluvoxamine therapy is initiated or discontinued. 
Periodically reassess the prothrombin time ratio and INR in patients receiving fluvoxamine and anticoagulant 
therapy (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  A hospitalized 80-year-old female was started on intravenous heparin and oral warfarin therapy due 
to an embolic stroke secondary to atrial fibrillation and mitral stenosis. Her warfarin dose was 
maintained at 1 mg daily, with her INR between 2.5 and 3. Fluvoxamine 25 mg daily was started for 
depression, and her warfarin dose was increased to 1.5 mg daily 3 days later due to worsening of the 
left hemiparesis. Three days later, her INR was 9.96, and a repeat INR to rule out laboratory error was 
11.3. Warfarin was discontinued, fresh frozen plasma was given, and fluvoxamine was discontinued. 
Six days later, warfarin was again started at 1 mg daily, and the INR increased over 4 days to 11.8. The 
elevated INR was attributed to the persisting effect of fluvoxamine. She was eventually stabilized on 
warfarin 1 mg daily with INR values between 2 and 2.5 (Yap & Low, 1999).  

 
3.5.1.FZ   Xemilofiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.GA   Zolmitriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following 
concomitant use of sumatriptan, a 5-hydroxytryptamine-1 (5HT-1) agonist, and a serotonin specific reuptake 
inhibitor (SSRI) (Prod Info Imitrex(R), 1998a; Prod Info Zomig(TM), 1997). Because zolmitriptan is a 5HT 
1B/1D agonist, a similar interaction between SSRIs and zolmitriptan may occur (Prod Info Zomig(TM), 
1997). Concurrent use of zolmitriptan and an SSRI may result in serotonin syndrome which may be life-
threatening. Symptoms of serotonin syndrome may include restlessness, hallucinations, loss of coordination, 
fast heart beat, rapid changes in blood pressure, increased body temperature, overreactive reflexes, 
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nausea, vomiting, and diarrhea. Clinicians should be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. Discuss the 
risks of serotonin syndrome with patients who are prescribed this combination and monitor them closely for 
symptoms of serotonin syndrome (US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as zolmitriptan, and an SSRI may result in a 
life-threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  The pharmacokinetics of a single 10 mg dose of zolmitriptan were not altered by four weeks of 
fluoxetine 20 mg daily pretreatment in healthy volunteers. The effects of zolmitriptan on blood pressure 
were also not changed by fluoxetine therapy (Prod Info Zomig(R), 2002). 

 
3.5.1.GB   Zomepirac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.2   Drug-Food Combinations 

 
3.5.2.A   Grapefruit Juice 

1)  Interaction Effect: increased fluvoxamine exposure 
2)  Summary: Grapefruit juice significantly increased fluvoxamine exposure when co-administered to healthy 
volunteers (n=10), in a randomized, placebo-controlled crossover study. Compared with baseline, grapefruit 
juice produced a 1.3-fold increase in the serum mean concentration of fluvoxamine, by 33 
nanograms/milliliter (ng/mL; plus/minus 10 to 44 ng/mL) (p=0.049) and increased the fluvoxamine mean 
area under the concentration-time curve from 550 ng hours/mL to 881 ng hours/mL (p=0.014) (Hori et al, 
2003a). 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Counsel patients to avoid grapefruit juice while taking fluvoxamine. Orange juice 
may be substituted as it provides the same basic nutrients but is not known to inhibit drug metabolism. 
7)  Probable Mechanism: inhibition of intestinal CYP3A4 and P-glycoprotein-mediated fluvoxamine 
metabolism 
8)  Literature Reports 

a)  Grapefruit juice significantly increased exposure to fluvoxamine, when co-administered to healthy 
volunteers. In a randomized, crossover study, healthy men (n=10) received 250 milliliters of either 
regular-strength grapefruit juice or water 3 times daily for 5 days. On day 6, oral fluvoxamine 75 
milligrams was given to each subject along with the grapefruit juice or water regimen. Serial blood 
sampling then occurred over the next 24 hours. After 2 weeks, subjects crossed over to the opposing 
study arm. Compared with baseline, grapefruit juice produced a 1.3-fold increase in the mean serum 
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concentration of fluvoxamine, by 33 nanograms/milliliter (ng/mL; plus/minus 10 to 44 ng/mL) (p=0.049). 
In 8 subjects, the fluvoxamine mean area under the concentration-time curve increased from 550 ng 
hours/mL to 881 ng hours/mL (p=0.014); additionally, 2 subjects showed a rebound increase in 
fluvoxamine plasma concentration at 24 hours after fluvoxamine administration (Hori et al, 2003).  

 
3.5.4   Drug-Tobacco Combinations 

 
3.5.4.A   Tobacco 

1)  Interaction Effect: increased fluvoxamine metabolism 
2)  Summary: In comparison to nonsmokers, fluvoxamine metabolism is increased by 25% in smokers (Prod 
Info Luvox(R), 1997ab). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor fluvoxamine efficacy in patients who smoke. Larger doses of fluvoxamine 
may be required. 
7)  Probable Mechanism: hepatic enzyme induction 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Fluvoxamine Maleate 
1)  Therapeutic 

a)  Decreases in depressive or obsessive-compulsive behavior by both subjective and objective 
assessments. 

2)  Toxic 
a)  Laboratory Parameters 

1)  Regularly monitor serum electrolytes, especially sodium, blood urea nitrogen, and serum creatinine 
in the following patients or disease states (Prod Info fluvoxamine maleate oral tablets, 2005): 

elderly 
concomitant diuretics 
syndrome of inappropriate secretion of antidiuretic hormone 
displacement syndromes 
edematous states 
adrenal disease 
fluid depleted patients 

b)  Physical Findings 
1)  Monitor patients receiving antidepressants for worsening of depression, suicidality, or unusual 
changes in behavior, especially at the initiation of therapy or when the dose increases or decreases. 
Such monitoring should include at least weekly face-to-face contact with patients or their family 
members or caregivers during the initial 4 weeks of treatment, then visits every other week for the next 
4 weeks, then at 12 weeks, and then as clinically indicated beyond 12 weeks. Families and caregivers 
should be advised of the need for close observation (i.e., daily observation) of patients and 
communication with the prescriber (Prod Info fluvoxamine maleate oral tablets, 2005). 
2)  Patients who experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility, 
impulsivity, akathisia, hypomania, or mania may be at an increased risk for worsening depression or 
suicidality. If these symptoms are observed, therapy should be re-evaluated and it may be necessary to 
discontinue medications when symptoms are severe, sudden in onset, or were not part of the patient's 
initial symptoms (Prod Info fluvoxamine maleate oral tablets, 2005). 
3)  Nausea and/or vomiting seen early during fluvoxamine therapy may be alleviated by reducing the 
dose and then gradually increasing the dose to therapeutic effect. 
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 4.2   Patient Instructions 
A)  Fluvoxamine (By mouth) 

Fluvoxamine 
 
Treats symptoms of obsessive compulsive disorder (OCD) and social anxiety disorder (social phobia). 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to fluvoxamine. You should not use 
fluvoxamine if you are also using alosetron (Lotronex®), thioridazine (Mellaril®), terfenadine (Seldane®), 
astemizole (Hismanal®), cisapride (Propulsid®), pimozide (Orap®), or tizanidine (Zanaflex®). Make sure your 
doctor knows if you have taken an MAO inhibitor (such as isocarboxazid, phenelzine, selegiline, tranylcypromine, 
Eldepryl®, Nardil®, Marplan®, or Parnate®) within the past 2 weeks. 
 
How to Use This Medicine: 
Long Acting Capsule, Tablet 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be 
changed several times in order to find out what works best for you. Do not use more medicine or use it more 
often than your doctor tells you to. 
You may take this medicine with or without food. 
Take this medicine at bedtime, unless your doctor tells you otherwise. 
Do not use this medicine for longer than 10 weeks unless your doctor tells you otherwise. 
Swallow the extended-release capsule whole. Do not crush, break, or chew it. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your 
doctor or pharmacist if you have any questions. Ask your pharmacist for the Medication Guide if you do not 
have one. Your doctor might ask you to sign some forms to show that you understand this information. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next 
dose, wait until then to use the medicine and skip the missed dose. Do not use extra medicine to make up 
for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any outdated medicine or 
medicine no longer needed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, 
and herbal products. 

There are many other drugs that can interact with fluvoxamine. Make sure your doctor knows about ALL 
other medicines you are using, especially medicines to treat depression or mental illness. 
Tell your your doctor if you are using blood thinners (warfarin or Coumadin®), diuretics (water pills), or pain 
or arthritis medicine (sometimes called “NSAIDs”) such as aspirin, ibuprofen, Aleve®, or Motrin®. Tell your 
doctor if you use a tranquilizer or sedative such as alprazolam (Xanax®), diazepam (Valium®), midazolam 
(Versed®), ramelteon (Rozerem®), or triazolam (Halcion®).  
Your doctor should know if you use blood pressure medicine (such as atenolol, metoprolol, propranolol, 
Corgard®, Inderal®, Lopressor®, Toprol®, or Tenormin®) or medicine to treat headaches (such as 
eletriptan, sumatriptan, Imitrex®, or Relpax®). 
Tell your doctor if you also use carbamazepine (Tegretol®), clozapine (Clozaril®), diltiazem (Cardizem®), 
linezolid (Zyvox®), lithium (Eskalith®), methadone (Dolophine®), mexiletine (Mexitil®), quinidine, 
omeprazole (Prilosec®), phenytoin (Dilantin®), St. John's wort, Tacrine (Cognex®), theophylline (Theo-
Dur®), tramadol (Ultram®), or tryptophan supplements. 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you have diabetes, liver disease, 
heart disease or a recent heart attack, epilepsy or seizures, bleeding problems, or a history of mania. Tell 
your doctor if you smoke. 
For some children, teenagers, and young adults, this medicine can increase thoughts of suicide. Tell your 
doctor or your child's doctor right away if you or your child start to feel more depressed and have thoughts 
about hurting yourselves. Report any unusual thoughts or behaviors that trouble you or your child, especially 
if they are new or are getting worse quickly. Make sure the doctor knows if you or your child have trouble 
sleeping, get upset easily, have a big increase in energy, or start to act reckless. Also tell the doctor if you or 
your child have sudden or strong feelings, such as feeling nervous, angry, restless, violent, or scared. Let 
the doctor know if you, your child, or anyone in your family has bipolar disorder (manic-depressive) or has 
tried to commit suicide. 
While you are using this medicine, be sure to keep all appointments with your caregiver or mental health 
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counselor. It is very important that your caregivers observe you for changes in your mental status or 
behavior.  
Fluvoxamine should not be used to treat depression. It should not be given to a child unless that child has 
been diagnosed with OCD. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that 
could be dangerous if you are not alert. 
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease your 
dose before stopping it completely. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, 
chest tightness, trouble breathing. 
Anxiety, agitation, aggression, trouble sleeping, or panic attack. 
Blurred vision, shallow breathing, trouble standing or walking. 
Change in how much or how often you urinate. 
Chest pain. 
Confusion, extreme weakness, muscle twitching. 
Fast, slow, or uneven heartbeat. 
Feeling irritable, nervous, or shaky. 
Fever, chills, cough, sore throat, and body aches. 
Lightheadedness or fainting. 
Numbness, tingling, or burning pain in your hands, arms, legs, or feet. 
Seizures or tremors. 
Sudden and severe stomach pain, nausea, or vomiting. 
Swelling in your hands, feet, or ankles. 
Unusual behavior, thoughts of hurting yourself or others. 
Unusual bleeding or bruising. 
Yellowing of your skin or the whites of your eyes. 

 
If you notice these less serious side effects, talk with your doctor: 

Diarrhea, constipation, stomach upset, or loss of appetite. 
Dry mouth. 
Headache or dizziness. 
Mood or behavior changes after you stop using the medicine. 
Muscle pain. 
Pain during monthly periods. 
Problems having sex. 
Prolonged erection of the penis. 
Skin rash. 
Sleepiness. 
Sweating more than usual. 
Weakness. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Fluvoxamine Maleate 
1)  Obsessive-compulsive Disorder 

a)  The extended-release formulation of fluvoxamine maleate is indicated for the treatment of obsessions 
and compulsions in adult patients with obsessive compulsive disorder (OCD) (Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008), and the immediate-release formulation of fluvoxamine maleate is 
indicated for the treatment of obsessions and compulsions in patients with OCD aged 8 years and older 
(Prod Info LUVOX(R) oral tablets, 2007). 
b)  Treatment with extended-release fluvoxamine maleate at once-daily doses of 100 to 300 milligrams was 
safe and led to clinical improvement in adult patients with obsessive-compulsive disorder compared to 
placebo in a 12-week, multicenter, randomized, double-blind study (n=253) (Hollander et al, 2003). 
c)  A 10-week study demonstrated that immediate-release fluvoxamine and behavior therapy were more 
efficacious for treating obsessive compulsive disorder (OCD) compared to placebo and behavior therapy 
(Hohagen et al, 1998). 
d)  Immediate-release fluvoxamine was significantly more effective than placebo in children (8 years or 
older) and adolescents with obsessive compulsive disorder (OCD) in a 10-week, double-blind study in 120 
children with at least a 6-month history of OCD (Riddle, 1996). 

2)  Social Anxiety Disorder 
a)  Extended-release fluvoxamine maleate is indicated for social anxiety disorder, also known as social 
phobia (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
b)  In a randomized, double-blind, multicenter, placebo-controlled study (n=300), patients with generalized 
social anxiety disorder (GSAD) who received fluvoxamine extended-release (ER) demonstrated a 
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significantly greater reduction in the mean Liebowitz Social Anxiety Scale (LSAS) total score from baseline 
compared with patients who received placebo (Westenberg et al, 2004), with a trend towards continued 
clinical benefit with fluvoxamine ER compared to placebo in a 12-week double-blind extension phase of this 
study (Stein et al, 2003). 

3)  Depression 
a)  All of the selective serotonin reuptake inhibitors (SSRIs) are effective for treating depression, although 
selected characteristics of each agent may offer greater benefit in some patients. Fluvoxamine does not 
have any major therapeutic benefits over other SSRIs; however, discontinuation of therapy among patients 
treated with fluvoxamine appeared higher than for other SSRIs during clinical trials. Gastrointestinal 
symptoms and drowsiness/sedation were more common especially early in therapy than with other SSRIs. 
Ultimately, the selection of an SSRI is dependent on clinical judgement and response of patients to previous 
therapy (Edwards & Anderson, 1999). 
b)  Data suggest that a trial of a second serotonin reuptake inhibitor (SSRI) is a viable clinical alternative in 
depressed patients who have failed to respond to an adequate trial of the first SSRI used. In a retrospective 
review of 55 patients who had failed to respond to at least five weeks of therapy with either fluoxetine, 
sertraline, fluvoxamine, or paroxetine (all at therapeutic dosages), 51% responded to a trial of an alternative 
agent. The choice of the second agent was based on clinician preference; no difference between response 
rates of the different drugs was noted (Joffe et al, 1996). 

 
 4.4   Mechanism of Action / Pharmacology 

A)  Fluvoxamine Maleate 
1)  Mechanism of Action 

a)  Fluvoxamine maleate is a potent selective serotonin (5-HT) reuptake inhibitor (SSRI) belonging to the 2-
aminoethyl oxime ethers of aralkylketones series and is unrelated to other SSRIs and clomipramine. In 
obsessive compulsive disorder the clinical effect is presumed to be from its specific inhibition of serotonin 
reuptake in brain neurons. In-vitro studies have shown that fluvoxamine maleate has no significant affinity 
for histaminergic, alpha or beta adrenergic, muscarinic, or dopaminergic receptors (Prod Info LUVOX(R) CR 
extended-release oral capsules, 2008; Prod Info LUVOX(R) oral tablets, 2007). 

2)  Review Articles 
a)  Fluvoxamine is a compound in the series of 2-aminoethyloxime ethers of aralkylketones. The drug acts 
as an antidepressant and has no structural similarities to tricyclic antidepressants. Fluvoxamine is a potent 
selective inhibitor of presynaptic serotonin (5-hydroxytryptamine or 5-HT) reuptake (Claassen et al, 1977). 
Following a single dose of fluvoxamine, the serotonin turnover in the rat forebrain was reduced (Claassen et 
al, 1977). Also, in the raphe nuclei the intraneuronal and extraneuronal concentrations of serotonin 
decreased and increased, respectively (Constantinidis et al, 1981). In vitro and in vivo experiments 
demonstrated that fluvoxamine fails to facilitate noradrenergic neurotransmission, similar to other specific 
inhibitors of serotonin uptake (Bradford, 1983; Claassen, 1983). Unlike the tricyclic antidepressants, 
fluvoxamine demonstrates a very low in vitro affinity for alpha-1, alpha-2, beta-1, dopamine-2, histamine-1, 
serotonin-1, serotonin-2 or muscarinic receptors (Richelson & Nelson, 1984; Benfield & Ward, 1986). In vitro 
and in vivo studies have not demonstrated any monoamine oxidase inhibitor activity (Lapierre et al, 1983; 
Benfield & Ward, 1986). 
b)  The exact relationship of serotonin uptake inhibition and its effects on depression are not known. It is 
proposed that fluvoxamine's antidepressant activity is initiated by enhanced serotoninergic input to other 
neuronal systems in the brain. This may lead to primary and secondary changes in receptors and rates of 
firing and rates of release of neurotransmitters which may result in remission of depressive symptoms (Fuller 
& Wong, 1987). 
c)  The effects of treatment with fluvoxamine on platelet and plasma serotonin were studied in 11 drug-free 
patients with major depression (Celeda et al, 1992). Single-dose fluvoxamine (50 mg) was without effect on 
serotonin, whereas treatment with 100 to 150 mg/day for 12 weeks reduced both platelet (-89%) and plasma 
(-60%) serotonin. Patients who responded to the treatment at 6 weeks had significantly lower pretreatment 
values of platelet serotonin than the rest. This suggests that "low serotonin" patients may respond more 
rapidly to fluvoxamine. Platelet serotonin and Hamilton Depression Scale scores correlated significantly 
during treatment. These data demonstrate a marked action of fluvoxamine as a serotonin reuptake inhibitor 
at therapeutic doses and confirm that this mechanism is relevant for its efficacy as an antidepressant. 
d)  Fluvoxamine does not have significant effects on central norepinephrine function in human depressed 
patients, as determined by measurement of MHPG, VMA, NMN, and HVA in urine and NE in plasma 
(Johnson et al, 1993). 
e)  The possible relationship between plasma tryptophan (Trp) to large neutral amino acid (LNAA) ratio, 
thought to reflect brain serotonin (5-HT) formation, was estimated in 47 patients with major depression 
(unipolar and bipolar) before and after 6 weeks of fluvoxamine. The authors found a significant difference 
between responders (n=39) and nonresponders (n=8) for Trp/LNAA ratio, whereas no difference emerged 
between the two groups for the mean plasma steady-state fluvoxamine levels. These data suggest that a 
specific plasma amino acid profile may be a useful indicator of good clinical response to fluvoxamine (Lucca 
et al, 1994). 

 
 4.5   Therapeutic Uses 

 
4.5.A   Fluvoxamine Maleate 
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Alcoholism 

Asperger's disorder 

Autistic disorder 

Body dysmorphic disorder 

Compulsive buying 

Compulsive exhibitionism 

Compulsive gambling 

Depression 

Eating disorder 

Fibromyalgia 

Hypochondriasis 

Mixed anxiety and depressive disorder 

Myocardial infarction; Prophylaxis 

Obsessive-compulsive disorder 

Panic disorder 

Posttraumatic stress disorder 

Premenstrual dysphoric disorder 

Prostatic pain 

Repetitive self-excoriation 

Severe major depression with psychotic features 

Social phobia 

Stereotypy habit disorder 

Trichotillomania 

Wernicke-Korsakoff syndrome 

 
4.5.A.1   Alcoholism 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Adverse effects limit the usefulness of fluvoxamine for treating alcoholism (Kranzler et al, 1993). 
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c)  Adult: 
1)  Adverse effects limit the usefulness of fluvoxamine for treating alcoholism. Results of open-label and 
placebo-controlled trials of fluvoxamine as an adjunct to relapse prevention psychotherapy in alcoholics 
were reported (Kranzler et al, 1993). In the open trial, 16 inpatient alcoholics began a 12-week 
treatment program, with 10 patients dropping out during the first 4 weeks of treatment. In the controlled 
trial, 8 of 10 patients on fluvoxamine dropped out during the first 4 weeks of treatment, compared with 
only 1 of 9 patients on placebo. Baseline patient characteristics did not explain the baseline differential 
attrition in the controlled trial, although the placebo-treated patients are more alcohol-dependent. In both 
trials, patients taking fluvoxamine complained of a variety of adverse effects, which they identified as 
the basis for early termination of treatment. The most commonly reported adverse effects were nausea, 
headache, and sedation. More severe effects included hepatitis (1), depigmenting dermatitis (1), and 
focal seizures (1). 

 
4.5.A.2   Asperger's disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence is inconclusive 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluvoxamine treatment improved sleep and reduced excessive fears and interests in a case report 
of a boy with Asperger's syndrome (Furusho et al, 2001). 

c)  Pediatric: 
1)  Fluvoxamine treatment improved sleep and reduced excessive fears and interests of an 8-year-old 
boy with Asperger's syndrome, a pervasive developmental disorder with similarities to autism. In 
addition to poor sleep, the boy showed an inability to communicate with school classmates and 
teachers and displayed anxiety about remembered unpleasant occurrences. Although language 
development was normal, he sometimes spoke in a peculiar voice. He was given fluvoxamine 25 
milligrams twice daily (after breakfast and supper). Within 4 weeks, his excessive fears and interests 
were reduced, his sleep improved, hyperactivity declined, and he gained control over unusual 
behaviors, such as using the peculiar voice. After 7 months of treatment, he continued to have some 
difficulty communicating with others. No adverse effects were observed (Furusho et al, 2001). 

 
4.5.A.3   Autistic disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In adults, fluvoxamine was more effective than placebo for improving symptoms of autism 
(McDougle et al, 1996). 

c)  Adult: 
1)  In a 12-week, placebo-controlled trial (n=30), fluvoxamine was more effective than placebo for 
reducing repetitive thoughts/behavior and aggression and for improving some aspects of social 
interaction and language usage. Patients assigned to fluvoxamine were initially treated with 50 
milligrams (mg) per day which was adjusted to a maximum of 300 mg daily over 3 weeks; the dosage 
was 276 mg versus 283 mg in patients treated with fluvoxamine versus placebo, respectively, at the 
conclusion of the study. Using the Clinical Global Impression Scale, fluvoxamine was statistically 
superior to placebo (p less than 0.001); statistically significant differences were also noted for other 
assessment scales. In addition, 4 of 15 patients treated with fluvoxamine showed clinically significant 
improvements in social functioning, including full-time employment (n=1), participation in a wedding 
(n=1), and a move from a group home to a supervised apartment (n=2). Adverse effects were mild and 
did NOT require treatment discontinuation. Based on the positive results obtained in these adult 
patients with autism, further study is required in children and adolescents with autism (McDougle et al, 
1996). 

 
4.5.A.4   Body dysmorphic disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluvoxamine produced a significant response in patients with body dysmorphic disorder in an open-
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label study (n=30) (Phillips et al, 2001). 
c)  Adult: 

1)  In a 16-week, open-label study, fluvoxamine appeared effective in the treatment of body dysmorphic 
disorder (BDD). After establishing the diagnosis of BDD, patients (n=30, 21 females) were treated with 
fluvoxamine 50 milligrams (mg) daily with increases to 150 mg twice daily by day 9, if tolerated. Using 
an intent-to-treat analysis, it was found that there were statistically significant (p less than 0.001) 
decreases in the Brown Assessment of Beliefs Scale (BABS), 66%; the Yale-Brown Obsessive 
Compulsive Scale modified for BDD (BDD-YBOCS), 46.6%; the Hamilton Rating Scale for Depression 
(HAM-D), 38%; and the Montgomery-Asberg Depression Rating Scale (MADRS), 38%; at study end-
point. Additionally, the Clinical Global Impressions Scale (CGI) rated 63% of patients as responders. 
Five of 7 delusional patients were responders; and response was not related to initial severity of illness. 
The mean dose of fluvoxamine was 238.3 mg/day (range 50-300 mg/day) and the mean response time 
was 6.1 weeks (range, 1 to 16 weeks). Only 60% of the patients completed the study (reasons for drop-
outs not stated). This preliminary study suggests that fluvoxamine is effective for BDD, but blinded, 
placebo-controlled studies are needed to determine efficacy (Phillips et al, 2001). 

 
4.5.A.5   Compulsive buying 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Treatment with fluvoxamine did not alter the buying behavior of subjects prone to compulsive 
buying in a randomized, placebo-controlled trial (n=37) (Ninan et al, 2000). 

c)  Adult: 
1)  Results of a prospective, randomized, double-blind, placebo- controlled study demonstrated no 
benefit with fluvoxamine therapy in the number of shopping episodes, amount of time spent shopping, 
amount of money spent, or number of items purchased in 37 subjects with compulsive buying disorder. 
Forty-two subjects entered the study beginning with a 1-week single-blind placebo lead-in. Five subjects 
who experienced more than a 50% improvement in the Yale-Brown Obsessive Compulsive Scale 
modified for compulsive buying (YBOCS-CB) scores after this first week were excluded. Seventy-four 
percent of the 42 enrolled patients were diagnosed with comorbid psychiatric disorders. Subjects were 
randomized to placebo or daily fluvoxamine 50 milligrams (mg) increased weekly up to 300 mg 
according to subject response and tolerance. The average dose of fluvoxamine was 215 mg. The most 
commonly reported adverse events with fluvoxamine therapy were gastrointestinal distress (25%) and 
insomnia (20%), compared with headache (29%) and sedation (18%) with placebo. Each of the efficacy 
variables, YBOCS-CB, Global Assessment of Functioning (GAF), and Hamilton Rating Scale for 
Depression (HAM-D) improved with time for both treatment groups, yet no difference between treatment 
groups was observed (Ninan et al, 2000). 

 
4.5.A.6   Compulsive exhibitionism 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluvoxamine was effective in one case of compulsive exhibitionist behavior (Zohar et al, 1994). 
c)  Adult: 

1)  Fluvoxamine was effective in extinguishing inappropriate compulsive exhibitionist behavior in a 36-
year-old patient who was persistently masturbating in front of women in public. After 2 weeks of 
fluvoxamine at a dose of 300 milligrams daily, the behavior and impulses had disappeared completely 
(Zohar et al, 1994). 

 
4.5.A.7   Compulsive gambling 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In a small, open study, fluvoxamine reduced pathological gambling (Hollander et al, 1998). 
c)  Adult: 

1)  Of 10 patients who completed 8 weeks of fluvoxamine therapy, total abstinence of gambling was 
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achieved in 7. Sixteen patients began treatment with placebo for 8 weeks but 4 and 2 were terminated 
due to noncompliance and lack of efficacy, respectively. The remaining patients received fluvoxamine; 
the mean fluvoxamine dose was 220 milligrams/day at study endpoint. The Yale-Brown scale gambling 
behavior scores were reduced by 25%, and 7 of 10 patients were considered treatment responders by 
the clinician-rated Clinical Global Impression scores. While fluvoxamine appeared effective, this study 
was small, non-blinded, and of short duration; therefore, a randomized, controlled trial is needed to 
verify the results (Hollander et al, 1998). 

 
4.5.A.8   Depression 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluvoxamine was more effective than placebo during double-blind trials for the treatment of 
depression (Ottevanger, 1994; Martin et al, 1987a) (Porro et al, 1988). 
A single night time dose of fluvoxamine appears to be best tolerated (Siddigui et al, 1985). 

c)  Adult: 
1)  Fluvoxamine is effective in the treatment of DELUSIONAL DEPRESSION (Gatti et al, 1996). In a 
group of 59 patients, 84.2% responded favorably within the six-week study period. The dose of 
fluvoxamine used was 100 mg daily days 1 through 3; 200 mg daily days 4 through 7; and 300 mg daily 
from day 8. No other psychotropic drugs were used, except for eight patients who continued to receive 
maintenance therapy with lithium. 
2)  Fluvoxamine was effective in the treatment of severely depressed patients in a re-evaluation of a 
double-blind study of fluvoxamine, imipramine, and placebo in 308 patients (Ottevanger, 1994). 
Improvement was superior in severely depressed patients to that of moderately depressed patients, 
which in turn was superior to mildly depressed patients. Anticholinergic side effects were more common 
for imipramine, while gastrointestinal effects were more frequent with fluvoxamine. 
3)  Fluvoxamine was safe and effective for treating depression during a 6-week, large-scale, open trial 
of 5625 depressed patients (Martin et al, 1987a). All patients were started on fluvoxamine 50 to 100 
milligrams at night, increasing after the first week, if necessary, to a maximum of 300 milligrams per 
day. Of the original 5625 patients admitted, 73% completed the study. In 6.4% (358 patients), 
withdrawal was not considered to be drug related. Other reasons for withdrawal included adverse 
effects in 16.2% (912 patients) and lack of efficacy in 2.1% (117 patients). The most commonly reported 
adverse effect was nausea (12.7%), followed by headache (5%), dizziness (4.5%), and somnolence 
(3.8%). 
4)  Fluvoxamine produced a more significant reduction in the global score of the Hamilton Rating Scale 
of Depression than placebo during a 4-week, double-blind study of 41 patients with depression (Porro et 
al, 1988). Patients randomized to receive fluvoxamine started at doses of 100 milligrams/day and were 
increased to 150 milligrams/day after 3 days. A significant reduction in the partial scores connected with 
anxiety and depression was observed in the fluvoxamine-treated patients after 7 days of therapy when 
compared with baseline scores. This trend became greater during the course of the treatment. Placebo-
treated patients demonstrated a reduction in anxiety-related scores during the first 7 days; however, this 
disappeared over the course of treatment. The most commonly reported adverse effects associated 
with fluvoxamine therapy were nausea, vomiting, tremor, dry mouth, and increased salivation; however, 
they were only slightly-to-moderately severe and usually resolved by the end of the study. 
5)  An uncontrolled, non-randomized study of fluvoxamine 100 milligrams/day in 16 depressed HIV-1-
infected patients revealed that fluvoxamine should not be used as first line treatment in this clinical 
setting. Good efficacy was reported in 6 patients, whereas the other 10 discontinued the drug due to 
severe adverse effects (acute total insomnia, gastrointestinal disturbance, aggressive and impulsive 
behavior, and excessive sedation) (Grassi et al, 1995). 

 
4.5.A.9   Eating disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In small open-label and larger double-blind, placebo-controlled trials, fluvoxamine has been 
effective for reducing the number of binge-eating episodes and for bulimia nervosa (Aynso-
Gutierrez et al, 1994), (Brambilla et al, 1995a; Hudson et al, 1998). 

c)  Adult: 
1)  In a 9-week study, fluvoxamine effectively reduced the frequency of binges in patients with binge-
eating disorder. In this double-blind, flexible-dose study (n=85), patients were randomly assigned to 
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placebo or fluvoxamine 50 milligrams (mg) daily titrated to a maximum dose of 300 mg daily. 
Fluvoxamine compared to placebo resulted in a significant reduction in frequency of binges (p=0.006), 
Clinical Global Impression severity scale score (p=0.002), and body mass index (p=0.04). Of the 67 
patients who completed 9 weeks of treatment, 15 and 12 were in remission (no binges) or markedly 
improved (75% or greater improvement) in the fluvoxamine and placebo groups, respectively (p=0.04). 
Significantly more patients treated with fluvoxamine than placebo discontinued treatment due to 
adverse effects (p=0.03); however, none of the adverse effects were serious. Of interest, the placebo 
response was between 42% and 44% which suggests that a conservative approach should be used in 
offering drug therapy for this disorder (Hudson et al, 1998). 
2)  A review article discussing BINGE EATING DISORDER found that fluvoxamine was effective in 
isolated cases and a few small trials (Hudson et al, 1996). A significant reduction in the frequency of 
binge eating was noted by one investigator in 10 patients who did not self-induce vomiting. This was 
conducted over an 8 week course. Another investigator found similar reductions in the frequency of 
binge eating episodes, in addition to a significant overall improvement compared to placebo over a 9-
week course. In a case report, fluvoxamine was effective for binge-eating disorder. A 58-year-old 
female sought treatment for binge-eating 4 episodes per week. She suffered from chronic binges for 18 
years. Previous unsuccessful therapy included psychotherapy, and over-the-counter appetite 
suppressants. Randomized to fluvoxamine 100 milligrams daily, she reported no binge eating episodes 
by the second week of therapy. She reported only 1 binge episode during the following seven weeks of 
treatment. Her binge eating relapsed after 2 weeks without fluvoxamine. She was unable to restart 
fluvoxamine however, as it was not commercially available at the time. 
3)  Fluvoxamine was effective in the treatment of 20 patients with bulimia nervosa when used in doses 
of 50 to 150 mg per day for eight weeks (Aynso-Gutierrez et al, 1994). Four patients showed 
drowsiness and 3 insomnia. 
4)  In an uncontrolled, non-randomized study, 15 women with bulimia nervosa were administered 4 
months of combined cognitive-behavioral and nutritional therapy along with either fluvoxamine 300 
milligrams (mg) per day or amineptine 300 mg/day. Bulimic Investigation Test symptoms and gravity 
improved significantly and equally in both groups, whereas Eating Disorders Inventory scores and 
depression and anxiety according to the Hamilton Rating Scale for Depression and Anxiety decreased, 
but not significantly. Body mass index was normal before therapy and did not change during treatment. 
These preliminary results need to be validated in larger and better designed studies (Brambilla et al, 
1995a). 

 
4.5.A.10   Fibromyalgia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluvoxamine may be helpful for patients with fibromyalgia (Nishikai & Akiya, 2003). 
c)  Adult: 

1)  Fluvoxamine was equally effective to amitriptyline in reducing pain associated with fibromyalgia. In 
an open-label, uncontrolled study, 68 Japanese patients with fibromyalgia received either amitriptyline 
at a mean dose of 20 milligrams (mg)/day or fluvoxamine at a mean dose of 25 mg/day for 4 weeks. 
Patients evaluated pain relief by means of a visual analog scale and efficacy was defined as a decrease 
in pain by at least 50%. At 4 weeks, 50% of patients in the amitriptyline group and 41% of patients in the 
fluvoxamine group reported effective relief of pain (p=NS). Drowsiness was the most commonly 
reported adverse event with amitriptyline treatment and nausea was most frequently reported with 
fluvoxamine. The authors hypothesize that because the efficacy of amitriptyline for the treatment of 
fibromyalgia-related pain has been established in previous, controlled trials and because fluvoxamine 
showed similar efficacy to amitriptyline in this open-label study; fluvoxamine may be helpful for patients 
with fibromyalgia (Nishikai & Akiya, 2003). 

 
4.5.A.11   Hypochondriasis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluvoxamine may be beneficial in the treatment of hypochondriasis (Fallon et al, 2003). 
c)  Adult: 

1)  The results of one study suggest that fluvoxamine may be a beneficial treatment in reducing 
symptoms of patients with hypochondriasis. In a small, 12-week, open-label study, patients with at least 
a moderate hypochondriasis rating on the Heightened Illness Concern Severity Scale (HICSS) received 
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daily divided doses of fluvoxamine (50 milligrams (mg) initially, increased every 7 days to a maximum 
dose of 300 mg by the sixth week) for 10 weeks following a 2-week placebo run-in phase. Response 
was defined as a clinician-rated change in score of "much improved" or "very much improved" on the 
Clinical Global Impressions (CGI) scale. In the intent-to-treat analysis, 57.1% of patients responded to 
fluvoxamine treatment. In patients who completed 6 or more weeks of treatment, 72.7% were 
responders and mean scores on the HICSS were significantly reduced from baseline to endpoint (5 vs 
3.64, p=0.001). Fluvoxamine was generally well tolerated. Further, well- controlled studies are needed 
to substantiate these findings (Fallon et al, 2003). 

 
4.5.A.12   Mixed anxiety and depressive disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluvoxamine was effective for treating depression accompanied by an anxiety disorder in a small, 
open-label study (n=30) (Sonawalla et al, 1999). 

c)  Adult: 
1)  Eighteen (60%) of 30 patients achieved a score of 2 or less on the Clinical Global Impressions-
Improvement (CGI-I) scale for both anxiety and depression. All patients had major depression with at 
least 1 co-morbid anxiety disorder. Fluvoxamine was initiated at 50 milligrams (mg)/day and was titrated 
to 200 mg/day as needed and tolerated; the mean dose was 143 mg/day at 12 weeks (study endpoint). 
Twenty (67%) and 23 (77%) patients showed a response on the CGI-I depression and CGI-I anxiety 
scales at endpoint, respectively. Twelve patients withdrew from the study before 12 weeks. This small 
open study suggests that fluvoxamine is effective for treating depression accompanied by an anxiety 
disorder, but these results must be confirmed in a controlled clinical trial (Sonawalla et al, 1999). 

 
4.5.A.13   Myocardial infarction; Prophylaxis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

SSRIs, including fluvoxamine, may confer a protective effect against first MI (Sauer et al, 2001). 
c)  Adult: 

1)  In a case-control study comprised of 653 cases of first myocardial infarction (MI) and 2990 control 
subjects, results indicated that selective serotonin reuptake inhibitors (SSRIs) may confer a protective 
effect against first MI. The subjects in this study were smokers, between the ages of 30 to 65 years, 
with a first MI hospitalized between September 1995 and December 1997. The four SSRIs investigated 
in this study were fluoxetine, fluvoxamine, paroxetine, and sertraline; doses taken by participants were 
not stated. The odds ratio of patients who were taking SSRIs having a first MI compared to controls 
(after adjustment for potential confounders) was 0.35 (95% CI 0.18, 0.68; p less than 0.01). The authors 
suggested that this effect was possibly attributable to an inhibitory effect on serotonin-medicated 
platelet activation or amelioration of other factors associated with increased risk for MI in depression 
(Sauer et al, 2001). 

 
4.5.A.14   Obsessive-compulsive disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (8 years and older (immediate-release formulation only)) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

The extended-release formulation of fluvoxamine maleate is indicated for the treatment of 
obsessions and compulsions in adult patients with obsessive compulsive disorder (OCD) (Prod Info 
LUVOX(R) CR extended-release oral capsules, 2008), and the immediate-release formulation of 
fluvoxamine maleate is indicated for the treatment of obsessions and compulsions in patients with 
OCD aged 8 years and older (Prod Info LUVOX(R) oral tablets, 2007). 
A 10-week study demonstrated that immediate-release fluvoxamine and behavior therapy were 
more efficacious for treating obsessive compulsive disorder compared to placebo and behavior 
therapy (Hohagen et al, 1998). 
Immediate-release fluvoxamine was significantly more effective than placebo in children (8 years or 
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older) and adolescents with obsessive compulsive disorder (OCD) in a 10-week, double-blind study 
in 120 children with at least a 6-month history of OCD (Riddle, 1996). 
Treatment with extended-release fluvoxamine maleate at once-daily doses of 100 to 300 milligrams 
was safe and led to clinical improvement in adult patients with obsessive-compulsive disorder 
compared to placebo in a 12-week, multicenter, randomized, double-blind study (n=253) (Hollander 
et al, 2003). 

c)  Adult: 
1)  General Information 

a)  Of the selective serotonin reuptake inhibitors (SSRIs) (ie, fluoxetine, sertraline, paroxetine, 
fluvoxamine) with U.S. Food and Drug Administration approval for treating OCD, all are effective. 
Limited clinical studies also suggest that the SSRIs are comparable to clomipramine; however, 
results of a meta-analysis found that clomipramine may be more effective than the SSRIs (Flament 
& Bisserbe, 1997; Leonard, 1997). Selection of initial treatment is often based on the side effect 
profile of the individual drug; in general, the SSRIs are tolerated better than clomipramine (Leonard, 
1997). Early studies used near maximal doses of an SSRI which resulted in a high incidence of 
adverse effects; however, initial low doses with gradual dose adjustment result in a good response 
in some patients and better tolerance in most (Leonard, 1997). While the optimal duration of 
treatment has NOT been defined, most patients require long-term treatment. A few small studies 
have shown relapse rates between 65% and 90% when pharmacologic treatment was stopped 
(Rasmussen & Eisen, 1997). Patients who do NOT respond to 10 to 12 weeks of maximum doses 
of an SSRI and/or behavioral therapy are considered refractory to treatment. In about 20% of this 
group, a trial of a second SSRI will be effective. In the remaining patients, augmentation therapy 
with haloperidol or clonazepam may be beneficial (Rasmussen & Eisen, 1997). 

2)  Clinical Trials 
a)  Immediate-release Formulation 

1)  Fluvoxamine and behavior therapy are efficacious for treating obsessive compulsive 
disorder (OCD). Patients were randomized to receive fluvoxamine 300 milligrams (mg) daily, 
initiated at doses of 50 mg daily and titrated as tolerated in 50 mg increments weekly, and 
behavior therapy (n=24) or placebo and behavior therapy (n=25). After 10 weeks of treatment, 
both groups showed significant improvements in scores on the Structured Clinical Interview 
(SCID), Yale-Brown Obsessive-Compulsive Scale (Y-BOCS), Hamilton Depression Scale 
(HAM-D), Clinical Anxiety Scale (CAS), Global Assessment Scale (GAS), and the Clinical 
Global Improvement Scale (CGIS). Fluvoxamine and behavioral therapy were significantly 
more effective in treating obsessions than placebo and behavior therapy, as defined by 
improvements in total Y-BOCS scores and Y-BOCS obsession scores. Treatment with 
fluvoxamine and behavior therapy also showed a significantly greater improvement than 
placebo and behavior therapy in patients with secondary depression. Treatment with 
fluvoxamine and behavior therapy may be advantageous in patients whose obsessions, not 
compulsions, dictate their clinical profile and for patients that have depression secondary to 
OCD (Hohagen et al, 1998). 
2)  Data from small, short-term or non-blinded studies indicate that patients with obsessive-
compulsive disorder (OCD) may tolerate substantial reductions in fluvoxamine dosage without 
a relapse (Mundo et al, 1997; Ravizza et al, 1996). In a double-blind study, patients with stable 
OCD tolerated reductions in the dosage of fluvoxamine or clomipramine of 33% to 67% without 
relapses for up to 102 days. Thirty patients were randomly assigned to group I (same dosage), 
group II (33% to 40% reduction in dosage), or group III (60% to 67% reduction in dosage). Five 
patients relapsed during the study; 3 were in the control group, and 1 each was in groups II 
and III. No statistical difference was identified between treatment groups for the cumulative 
number of patients who completed the study without a relapse. Larger studies are needed to 
confirm these results (Mundo et al, 1997). 
3)  Long-term outcome at 18 months posttreatment favored exposure therapy with or without 
fluvoxamine for treating OCD. Drug effects did not last while exposure therapy did. At 18 
months, a smaller number of exposure therapy patients were receiving antidepressant 
treatment, but all three groups showed comparable improvement. Sixty outpatients with OCD 
treated for six months with either 1) fluvoxamine and antiexposure therapy (F), 2) fluvoxamine 
and exposure therapy (FE), or 3) placebo and exposure therapy (PE) (20 patients per group) 
were followed up one year after these treatments were stopped to determine their clinical 
status. Fluvoxamine dosage ranged up to 300 mg per day, and the drug was taken for 24 
weeks. It was gradually tapered from week 24 to 28. Antiexposure therapy was a mild form of 
behavior therapy using relaxation instead of confrontation with feared situations. Thirty-three of 
60 patients were rated at 18 months. FE and F produced a greater reduction in rituals at 8 
weeks and in depression at 24 weeks than did PE, but this difference disappeared at 12 
months (Cottraux et al, 1993). 
4)  OCD patients with co-morbid chronic tic disorder may require addition of a neuroleptic to 
fluvoxamine for effective symptom reduction (McDougle et al, 1994). A 25-year-old male 
patient with a history of Tourette's syndrome was treated with fluvoxamine for OCD symptoms. 
Fluvoxamine worsened tics, led to coprolalia (use of feces-related foul language) and did not 
help the OCD. The addition of pimozide dramatically reduced both the OCD and Tourette's 
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symptoms. Double-blind sequential discontinuation of fluvoxamine and pimozide confirmed 
that pimozide alone reduced only tics and the combination of fluvoxamine and pimozide was 
required for improvement in OCD. Tics may reflect a subtype of OCD and OCD patients 
unresponsive to a serotonin-reuptake inhibitor alone may benefit from the addition of a 
dopamine antagonist (Delgado et al, 1990). 

b)  Extended-release Formulation 
1)  In a 12-week, multicenter, randomized, double-blind, placebo-controlled study (n=253), 
treatment with extended-release (ER) fluvoxamine maleate was safe and led to a statistically 
significant and clinical relevant decrease in obsessive-compulsive disorder (OCD) severity in 
adult patients. Patients meeting the DSM-IV criteria for OCD (mean duration, approximately 16 
years), and with scores of 21 or higher on the Yale-Brown Obsessive Compulsive Scale (Y-
BOCS) and 16 or lower on the 17-item Hamilton Rating Scale for Depression randomly 
received either fluvoxamine ER (n=127; mean age, 38.1 years) or placebo (n=126; mean age, 
36.7 years) orally once daily for 12 weeks. Fluvoxamine ER was initiated at a nightly dose of 
100 milligrams (mg) and titrated in weekly 50-mg increments over 6 weeks to a target dose of 
100 to 300 mg/day. The dose remained constant during the remaining 6 weeks of the study 
(mean daily dose at endpoint, 271 mg). Patients were assessed every 2 weeks using the Y-
BOCS (primary efficacy measure) and the Clinical Global Impressions-Severity of Illness (CGI-
S) and -Improvement (CGI-I) scales. At baseline, the Y-BOCS scores were 26.6 and 26.3 in 
the fluvoxamine ER and placebo groups, respectively. A modified intent-to-treat (including 
patients with at least 1 postbaseline efficacy measurement) analysis of Y-BOCS total score 
revealed a mean +/- standard error (SE) decrease from baseline to week 12 of 8.5 +/- 0.7 
(31.7% change) in the fluvoxamine ER group compared to 5.6 +/- 0.7 (21.2% change) in the 
placebo group (F=10.48; df=1218; p=0.001). There were significant treatment differences in 
favor of fluvoxamine ER group for both the obsession (39.6% change vs 24.4% change; p less 
than 0.001) and compulsion (34.3% vs 24.8%; p=0.048) subtotals of the Y-BOCS. Notably, 
treatment differences were evident at week 2 and were sustained throughout the 12-week 
study. Among secondary efficacy measures, compared to placebo, significant improvements 
occurred in fluvoxamine ER-treated patients for both the CGI-S (-1 +/- 0.1 vs -0.6 +/- 0.1; 
p=0.002) and the CGI-I (endpoint, 2.7 +/- 0.1 (range, 1 to 5) vs 3.2 +/- 0.1 (range, 1-6); p less 
than 0.001) scores. More patients discontinued treatment due to adverse events in the 
fluvoxamine ER versus placebo group (19% vs 6%). The most common adverse events 
occurring with fluvoxamine ER at a higher frequency than placebo included nausea (34% vs 
13%), insomnia (35% vs 20%), somnolence (27% vs 11), asthenia (25% vs 8%), diarrhea 
(18% vs 8%), and anorexia (13% vs 5%). Abnormal ejaculation and anorgasmia (8% and 5%, 
respectively) only occurred in the fluvoxamine ER group, and decreased libido was also 
reported more frequently in the fluvoxamine ER group (7% vs 3%) (Hollander et al, 2003). 

d)  Pediatric: 
1)  Fluvoxamine maleate was significantly more effective than placebo in children (8 years or older) and 
adolescents with obsessive compulsive disorder (OCD). In this 10-week, double-blind study, 120 
children with at least a 6-month history of OCD were randomized to receive fluvoxamine or placebo. 
During the first 4 weeks, the dose was titrated to patient response; the dose at 4 weeks was continued 
for the last 6 weeks of the study. Efficacy was assessed via the Children's Yale-Brown Obsessive 
Compulsive Scale which showed significant improvement at weeks 1 to 4, 6, and 10. No serious 
adverse effects were reported. Fluvoxamine was safe and effective in children with OCD (Riddle, 1996). 
2)  Fluvoxamine maleate was effective in decreasing depression and bulimic symptoms, but its impact 
on impulsive, suicidal, and anorectic symptoms was less clear. The safety and efficacy of fluvoxamine 
were evaluated in the treatment of adolescent patients with obsessive compulsive disorder (n=14) and 
major depression (n=6). Patients were age 13 to 18 and were treated for 8 weeks in an open-label trial. 
They were rated at 2-week intervals using Y-BOCS (Yale-Brown Obsessive Compulsive Scale) and 
other rating scales. Fluvoxamine maleate was more effective in OCD patients than in depressed 
patients, as evidenced by significant decreases in Y-BOCS scores. The most common side effects were 
dermatitis, insomnia, hyperactivity, excitement, anxiety, tremor and nausea. The drug was discontinued 
in 4 patients because of more severe side effects (delirium, hallucinations) (Apter et al, 1994). 

 
4.5.A.15   Panic disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In uncontrolled or placebo-controlled studies, fluvoxamine was effective for treating panic disorder in 
patients with and without depression (Spiegel et al, 1996; Black et al, 1993a). 

c)  Adult: 
1)  Fluvoxamine was effective for treating panic disorder complicated by depression. In an 8-week, 
open-label, flexible-dose trial, fluvoxamine was administered to 17 patients. Thirteen patients had panic 

Page 130 of 160MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.17, page 130

Case 3:09-cv-00080-TMB     Document 78-27      Filed 03/24/2010     Page 130 of 244



disorder with agoraphobia; 14 patients had an additional anxiety disorder; 15 patients had a major 
depressive disorder; and 5 patients also had obsessive-compulsive disorder. Fluvoxamine was initiated 
at 40 milligrams per day, increased to 100 milligrams on day 5 and to 150 milligrams on day 9. The 
dose was increased at 50 milligram intervals each week until side effects occurred; the maximum dose 
of 300 milligrams was reached; or panic attack and depression resolved. Fifteen patients completed the 
study. One patient dropped out due to side effects and one for unknown reasons. The most common 
adverse events were nausea, insomnia, anxiety/restlessness, headache, drowsiness and dry mouth. At 
the study's end (at a mean fluvoxamine dose of 213 milligrams), there was a statistically significant 
difference from baseline in the number of panic attacks, anticipatory anxiety, general anxiety, 
depression and a self-rating of disability; however, fluvoxamine did NOT affect agoraphobia avoidance 
(Spiegel et al, 1996). 
2)  Fluvoxamine was superior to cognitive therapy (CT) and placebo (PL) in the treatment of seventy-
five outpatients with moderate-to-severe panic disorder. CT subjects also showed improvement but the 
degree of improvement was not different from that of PL patients. Fluvoxamine also produced 
improvement earlier than CT; at week 4, 57% of fluvoxamine patients were rated moderately improved 
or better compared to 40% for the CT group and 22% for the PL group. At the same time point, 43% of 
fluvoxamine patients were free of panic attacks compared with 25% of CT and 4% of PL patients (Black 
et al, 1993a). 
3)  In a case report, fluvoxamine 150 milligrams/day for 6 weeks prevented panic attacks and 
decreased obsessive-compulsive symptoms in a 36-year-old woman (Servant et al, 1988). The patient 
had a 12-year history of recurrent panic attacks. The patient had most recently been treated with 
imipramine 150 mg/day and lorazepam 2.5 mg/day without improvement. 
4)  In a placebo-controlled, double-blind study, fluvoxamine significantly reduced the number of panic 
attacks compared to placebo. The severity of attacks was not affected by fluvoxamine. There was no 
difference between drug and placebo until 6 weeks of treatment when placebo lost its effect on anxiety, 
depressive mood, and disability (Hoehn-Saric, 1993). 

 
4.5.A.16   Posttraumatic stress disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Open trials suggest that fluvoxamine may be useful for treating post-traumatic stress disorder (Escalona 
et al, 2002; Davidson et al, 1998; Marmar et al, 1996). 

c)  Adult: 
1)  Some symptoms of combat-related post-traumatic stress disorder (PTSD) improved during treatment 
with fluovoxamine; however, there was a high drop-out rate from the study due to side effects and lack 
of perceived therapeutic benefit. Fifteen Vietnam combat veterans with no other psychiatric diagnosis 
than PTSD and depression were treated with fluvoxamine, starting at a dose of 50 milligrams (mg) twice 
daily and increasing to a maximum of 300 mg/day, in an open-label, 14- week study. The study was 
preceded by a 30-day washout period. The mean daily dose of fluvoxamine at week 14 was 150 mg. 
Only 8 patients completed 8 weeks of the study and 5 completed the entire study. In intent-to-treat 
analysis, scores on intrusion and avoidance scales of the Clinician PTSD Scale (CAPS) showed 
significant improvement (p less than 0.001), as did scores on the Hamilton Anxiety Scale (p less than 
0.001). However, measures of depression showed no significant changes. Hyperarousal scores also 
were unchanged. Gastrointestinal side effects and dizziness were the most common adverse effects 
reported (Escalona et al, 2002). 
2)  In an open, 8-week trial, fluvoxamine resulted in symptom improvement in 64.2% of civilian patients 
with post-traumatic stress disorder (PTSD). Fifteen patients with confirmed PTSD were treated with 
fluvoxamine 50 milligrams (mg) daily with adjustment of dose to a maximum of 200 mg daily depending 
on symptom improvement and side effects. Using assessment scales including the Structured Interview 
for PTSD, Treatment-Outcome PTSD Scale, and the Duke Global Rating Scale for PTSD, the symptom 
score improved by 40% to 50%; this difference was clinically and statistically significant. Five patients 
left the trial early due to adverse effects (n=2) and administrative reasons (n=3); however, 14 of 15 
patients were included in the efficacy analysis. Positive results of this and an earlier trial indicate that a 
double-blind, placebo-controlled trial should be performed with fluvoxamine for PTSD (Davidson et al, 
1998). 
3)  In an open-label trial, fluvoxamine improved stress-related symptoms in 10 Vietnam combat 
veterans with post-traumatic stress disorder. The 12-week study consisted of a drug wash out and 
DSM-IIIR diagnoses screening during weeks 0 to 2, followed by fluvoxamine 50 milligrams (mg) daily 
starting at week 2. Fluvoxamine was increased weekly by 50 mg to a therapeutic dose; the (modal) 
daily dose was 150 mg, (range 100 to 250 mg daily). Self-report and clinician ratings of stress-specific 
and general psychiatric symptomatology improved significantly over the first 6 weeks and continued at 
this level for the duration of the study. These included the intrusion, avoidance and hyperarousal 
symptoms of PTSD. The comorbid features of depression and anxiety were also significantly affected; 
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however, hostility was unaffected. The most commonly reported side effects were sedation, headache, 
nausea, and insomnia (Marmar et al, 1996). 

 
4.5.A.17   Premenstrual dysphoric disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

With the exception of food cravings, symptoms associated with premenstrual syndrome were 
significantly improved by the use of fluvoxamine in an open-label study (Freeman et al, 1996). 

c)  Adult: 
1)  With the exception of food cravings, symptoms associated with premenstrual syndrome were 
significantly improved by the use of fluvoxamine (Freeman et al, 1996). In an open-label, pilot study, 
fluvoxamine was examined for the treatment of premenstrual dysphoric disorder (PDD), commonly 
referred to as PREMENSTRUAL SYNDROME. Twelve women who met the DSM-IV criteria for PDD 
were treated with fluvoxamine for 2 menstrual cycles. Fluvoxamine was started at 50 milligrams per day 
on day 1 of the menstrual cycle. At 4 weeks, the mean daily dose was 85 milligrams and at 8 weeks, all 
women took 100 milligrams daily. Eight of the 10 women completing the study reported side effects. 
Commonly reported side effects included insomnia, fatigue, dry mouth, nausea and loss of libido. Most 
effects were transient and were only experienced early in the treatment. Improvement in the daily 
symptom reports (DSR) was significant at both 4 and 8 weeks. Four factors, mood, function, pain and 
physical changes made up the DSR. Seventeen individual items were contained within these 4 factors. 
Further controlled studies are needed to substantiate these findings. It would also be helpful to 
determine if fluvoxamine is needed on a daily basis throughout the menstrual cycle. 

 
4.5.A.18   Prostatic pain 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluvoxamine reduced pain and normalized urinary flow rates in patients with prostatodynia in a 
randomized, double-blind, placebo-controlled study (n=42) (Turkington et al, 2002). 

c)  Adult: 
1)  Fluvoxamine treatment was more likely than placebo to reduce pain and normalize urinary flow rates 
in patients with prostatodynia. In this randomized, double-blind, placebo-controlled study (n=42), 
patients with at least a one-year history of perigenital pain without local or systemic infection and 
without local inflammation were assigned to receive placebo or fluvoxamine for 8 weeks. Treatment 
medication was initiated at 50 milligrams (mg) daily, then increased by 50 mg every 2 weeks, as needed 
(median dose, 150 mg; range, 50-300 mg). Patients treated with fluvoxamine reported significant 
improvements in pain as compared with placebo-treated patients (p=0.01). Significantly more patients in 
the fluvoxamine group showed improvement in urinary flow rate as compared with the placebo group (7 
of 8 vs 1 of 6, respectively; p=0.03). Larger studies are needed to address the efficacy of fluvoxamine 
for all symptoms of prostatodynia and to identify the optimal dose (Turkington et al, 2002). 

 
4.5.A.19   Repetitive self-excoriation 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

A response rate of 50% was seen in patients treated with fluvoxamine in an open-label study 
(Arnold et al, 1999). 

c)  Adult: 
1)  In an open, 12-week study, patients with psychogenic excoriation improved during treatment with 
fluvoxamine; however, 7 patients withdrew early due to adverse effects (n=4) or unrelated reasons. 
Response defined as a 30% or greater decrease in the total score on the modified Yale-Brown 
Obsessive Compulsive Scale (Y-BOCS) was achieved in 50% of enrolled patients. The modified Y-
BOCS score was reduced from 17.9 at baseline to 10.9 at termination. Adverse effects were common 
and included those normally expected with fluvoxamine. This study suggests that fluvoxamine may be 
useful for psychogenic excoriation; however, controlled clinical trials are needed to confirm this (Arnold 
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et al, 1999). 
 
4.5.A.20   Severe major depression with psychotic features 

See Drug Consult reference: PSYCHOTIC DEPRESSION - DRUG THERAPY 
 
4.5.A.21   Social phobia 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes (extended-release formulation only); Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Extended-release fluvoxamine maleate is indicated for social anxiety disorder, also known as social 
phobia (Prod Info LUVOX(R) CR extended-release oral capsules, 2008). 
In a randomized, double-blind, multicenter, placebo-controlled study (n=300), patients with 
generalized social anxiety disorder (GSAD) who received fluvoxamine controlled-release (CR) 
demonstrated a significantly greater reduction in the mean Liebowitz Social Anxiety Scale (LSAS) 
total score from baseline compared with patients who received placebo (Westenberg et al, 2004); 
there was a trend towards continued clinical benefit with fluvoxamine ER compared to placebo in a 
12-week double-blind extension phase of this study (Stein et al, 2003). 

c)  Adult: 
1)  Fluvoxamine extended-release (ER) was an effective therapy in the treatment of patients with 
generalized social anxiety disorder (GSAD). In a randomized, double-blind, placebo-controlled, 
multicenter study, patients (n=300) with GSAD and a score of at least 60 on the Liebowitz Social 
Anxiety Scale (LSAS) received fluvoxamine ER (initial, 100 milligrams (mg)/day, titrated weekly in 50 
mg increments, as needed, to maximum of 300 mg/day; mean dose, 209 mg/day) for 12 weeks. A 
significantly greater reduction in the mean LSAS total score was observed from baseline to endpoint in 
the fluvoxamine ER group as compared with the placebo group (37% vs 28%, respectively; p=0.02). 
The mean LSAS total score for patients in the fluvoxamine ER group was significantly more improved 
as compared with placebo at weeks 4, 8, 10, and 12 (p less than 0.05, all values), but not at week 6 
(p=0.066). Reductions on the fear and avoidance subscales of the LSAS were also significantly greater 
for fluvoxamine ER-treated patients as compared with placebo-treated patients (p=0.015 and p=0.04, 
respectively). Additionally, fluvoxamine ER was superior to placebo in three of four secondary measures 
including the Clinical Global Impression Improvement (CGI-I) Scale, CGI-Severity (CGI-S) of Illness 
Scale, and the Sheehan Disability Scale (SDS) (p=0.026, p=0.022, and p=0.036, respectively). Nausea 
(47%), headache (35%), insomnia (32%), asthenia (28%), and somnolence (22%) were the most 
commonly reported adverse events. Adverse effects related to sexual dysfunction were not significantly 
different between treatment groups, however these effects included abnormal ejaculation, anorgasmia, 
impotence, and decreased libido (Westenberg et al, 2004). 

a)  In a 12-week double-blind extension of the aforementioned study, there was a trend towards 
continued clinical benefit with fluvoxamine ER (n=56) compared to placebo (n=53) among patients 
with generalized social anxiety disorder. Patients completing the 12-week acute phase study and 
achieving at least minimal improvement (ie, a CGI-I score of 3 or less) continued to receive study 
medications as assigned in the acute phase; the mean fluvoxamine ER dose in the extension 
phase was 181 milligrams/day. Notably, the extension phase was not powered to detect statistical 
significance due to the small number of patients expected to continue into the extension study. At 
the end of 24 weeks of treatment, the mean +/- standard error (SE) LSAS total scores continued to 
decline in the fluvoxamine ER group compared to placebo (difference from week 12, -6.3 +/- 1.6 for 
fluvoxamine ER versus (vs) -1.6 +/- 1.6 for placebo; p=0.109). Although not statistically significant, 
greater improvements were seen in the fluvoxamine ER group compared to placebo for the 
secondary measures of CGI-S and SDS scores during the 12-week extension. The percentage of 
responders (ie, score of 1 or 2 on the CGI-I; 80% vs 74%; p=0.322) and remitters (ie, score of 1 on 
the CGI-I; 38% vs 28%; p=0.318) was numerically higher in the fluvoxamine ER group than the 
placebo group. During the extension phase, 9% (5/56) and 4% (2/53) of fluvoxamine ER- and 
placebo-treated patients, respectively, discontinued treatment due to adverse events. Common 
adverse events occurring more frequently than placebo included sweating (9% vs 4%), nausea (7% 
vs 2%), and sexual dysfunction (16% vs 5%), with 7% of fluvoxamine ER-treated patients reporting 
abnormal ejaculation (0% in the placebo group) (Stein et al, 2003). 

2)  Fluvoxamine was superior to placebo for treating social phobia. Patients diagnosed with DSM-IV 
social anxiety disorder were randomly assigned to 12 weeks of double-blind treatment with placebo 
(n=44) or fluvoxamine 50 milligrams daily (n=42) with titration at weekly intervals to a maximum dose of 
300 milligrams daily. Response was defined by a score of 1 (very much improved) or 2 (much 
improved) on the Clinical Global Impression scale (CGI). Of the patients (n=64) who completed the full 
12 weeks of the study, 53.3% and 23.5% treated with fluvoxamine and placebo, respectively, were 
considered responders on the CGI scale (p=0.01). In addition, evaluation using specialized social 
phobia scales demonstrated significant improvement in the fluvoxamine versus placebo group (ie, Brief 
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Social Phobia Scale, p less than 0.01; Social Phobia Inventory, p=0.02; Liebowitz Social Anxiety Scale 
subscales for work and family life, p=0.006 and p=0.02). The mean fluvoxamine dose was 202 
milligrams/day at study end. Treatment was withdrawn due to adverse effects in 25% and 9.1% of 
patients treated with fluvoxamine and placebo, respectively; nausea and insomnia were the primary 
adverse effects that led to treatment discontinuation. Treatment benefit was first observed at 6 weeks 
and continued through week 12 of the study. Comparison of fluvoxamine with other accepted 
treatments is needed (Stein et al, 1999). 
3)  Fluvoxamine was effective in a small group of patients who met DSM-III-R criteria for social phobia. 
Fifteen patients were treated with fluvoxamine 50 milligrams (mg)/day with titration to 150 mg/day as 
needed; treatment was continued for 6 weeks. Five patients discontinued treatment due to adverse 
effects or difficulty traveling for appointments. Assessment scales including the Hamilton Rating for 
Anxiety, Brief Social Phobia Scale, Marks-Sheehan Phobia Scale, Fear Questionnaire, and Sheehan 
Patient Rated Anxiety Scale showed a significant reduction from baseline to week 7. Patients also 
reported a reduction in anxiety associated with giving a speech at baseline and conclusion of the study. 
This small, open study suggests that fluvoxamine is effective for social anxiety disorder (DeVane et al, 
1999). 

 
4.5.A.22   Stereotypy habit disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Three patients responded to fluvoxamine with complete cessation of stereotypic behavior in 1 patient 
c)  Adult: 

1)  Of 3 elderly women with stereotypic behavior, 2 almost completely stopped the behavior, and 1 had 
a partial response to fluvoxamine (Trappler & Vinuela, 1997). Pretreatment assessment with the 
Abnormal Involuntary Movement Scales (AIMS) yielded a score of 13 to 16. The first patient gnawed on 
her fingers, clothing, and towels but stopped this behavior after receiving fluvoxamine 50 milligrams 
(mg) daily for 4 weeks; the AIMS decreased to 1. Treatment was continued for 10 weeks; this patient 
remained symptom-free 6 months after stopping fluvoxamine. The second patient had almost complete 
resolution of chewing on her sweater and finger sucking 3 weeks after increasing fluvoxamine to 100 
mg daily; her AIMS also decreased to 1. The third patient caused constant irritation and infection to her 
left eyelid due to constantly wiping it with her sleeve. This behavior partially abated after treatment with 
fluvoxamine 150 mg daily; the AIMS went from 16 to 7. Therapy was tolerated well by all patients who 
ranged in age from 81 to 88 years. Since 2 patients maintained a response after treatment withdrawal, 
this behavior was considered responsive to fluvoxamine and is likely related to a serotonergic 
mechanism. 

 
4.5.A.23   Trichotillomania 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluvoxamine may have beneficial effects in patients with trichotillomania (Stanley et al, 1997). 
c)  Adult: 

1)  In a 12-week, open trial, fluvoxamine treatment resulted in some improvement in trichotillomania. 
Twenty-one patients were treated with fluvoxamine 50 milligrams (mg) daily with dosage adjustment to 
a maximum of 300 mg daily. Of the 21 patients treated, only 13 completed the entire 12 weeks of 
treatment. When the data were analyzed including patients completing the study, few statistically 
significant differences were found in symptoms on the assessment scales; however, when all patients 
were included, significant differences were found in several symptoms on the assessment scales. One 
possible explanation for this difference includes early treatment withdrawal in patients with a good 
response; another possible reason is the assessment scales were NOT well validated for 
trichotillomania. Since some symptomatic improvement occurred in both groups (completers and non-
completers), controlled clinical trials are needed to assess fluvoxamine treatment for trichotillomania 
(Stanley et al, 1997). 

 
4.5.A.24   Wernicke-Korsakoff syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
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Strength of Evidence: Adult, Category B 
See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 

b)  Summary: 
Results of studies have been mixed when fluvoxamine was used for treating alcoholic Korsakoff 
syndrome. Available studies have included only a few patients; therefore, larger, well-controlled 
studies may resolve the controversy (O'Carroll et al, 1994; Stapleton et al, 1988). 

c)  Adult: 
1)  Fluvoxamine 200 milligrams/day was ineffective in the treatment of alcoholic Korsakoff syndrome in 
8 patients who were treated for 4 weeks in a double-blind, placebo-controlled, crossover trial. 
Fluvoxamine had no cognitive-enhancing effect as measured by a detailed neuropsychological battery 
on a weekly basis. There was significant impairment in verbal fluency. Two patients developed a major 
depressive episode in the fluvoxamine group; within 3 days of fluvoxamine discontinuation, their mood 
returned to normal (O'Carroll et al, 1994). 
2)  Fluvoxamine 100 to 200 milligrams/day improved episodic memory in 7 patients with alcohol 
amnestic disorder (Korsakoff's psychosis) in a 4-week, double-blind, crossover design study. These 
improvements were significantly correlated with reductions in cerebrospinal fluid 5-HIAA levels, 
suggesting that facilitation of serotonergic neurotransmission may ameliorate the episodic memory 
failure in patients with alcohol amnestic disorder (Martin, 1989). 
3)  Fluvoxamine produced a small but significant improvement in memory performance in 5 alcoholic 
ORGANIC BRAIN SYNDROME patients during a double-blind, crossover study. Fluvoxamine 200 
milligrams/day for 4 weeks was administered to all patients. Overall improvement in performance was 
associated with higher levels of fluvoxamine and lower levels of 5-hydroxy-indole-acetic acid (5HIAA), a 
metabolite of serotonin, in the cerebrospinal fluid (Stapleton et al, 1988). 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Amineptine 

Amitriptyline 

Clomipramine 

Clovoxamine 

Desipramine 

Dothiepin 

Fluoxetine 

Flupenthixol 

Imipramine 

Lithium 

Lorazepam 

Maprotiline 

Mianserin 

Milnacipran 

Oxaprotiline 

Paroxetine 

Sertraline 
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4.6.A   Amineptine 

 
4.6.A.1   Bulimia nervosa 

a)  Fifteen women with bulimia nervosa were treated with a combined cognitive-behavioral, nutritional and 
antidepressant therapy (either amineptine 300 milligrams (mg) per day or fluvoxamine 300 mg/day) for 4 
months. The combination of psychotherapeutic and pharmacologic therapy showed rapid, good effects and 
improvement was stable in most of the patients until the end of the observations. Prior to therapy, the 
patients had high global Eating Disorders Inventory (EDI) scores; these did not change during fluvoxamine 
therapy and decreased during amineptine administration in some patients (not statistically significant). No 
statistically significant improvement (p=0.4) was found in depression or anxiety in the two groups. The 
Bulimic Investigation Test Edinburgh (BITE) symptoms and gravity scores improved significantly (p=0.001) 
in both groups and gravity was more significantly (p=0.05) improved with amineptine than fluvoxamine. 
Optimum dosage and duration of treatment for this condition have not been determined. The data of this 
study are preliminary and the results need to be validated in a larger population over a longer observation 
period (Brambilla et al, 1995). 

 
4.6.B   Amitriptyline 

Depression 

Fibromyalgia 

 
4.6.B.1   Depression 

a)  SUMMARY: In two clinical studies, amitriptyline and fluvoxamine were equally effective in treating 
patients with depression (Gasperini et al, 1992; Remick et al, 1994). A greater percentage of the 
amitriptyline group discontinued therapy due to side effects (Remick et al, 1994). 
b)  In a double-blind, randomized parallel study lasting seven weeks, fluvoxamine (mean dose 175 mg/day) 
was compared to amitriptyline (mean dose 135 mg/day) in 33 outpatients with moderate degrees of 
depression. There was no statistically significant difference between the two drugs as judged using the 
Hamilton Rating Scale for Depression and the Clinical Global Impression Scale. The two drugs had a 
comparable safety profile, although a greater percentage of the amitriptyline group discontinued therapy due 
to side effects (Remick et al, 1994). 
c)  In another study, amitriptyline was compared to fluvoxamine in a double-blind trial of 56 patients with 
major depressive disorders. The study lasted 6 weeks and doses of amitriptyline and fluvoxamine escalated 
from 50 to 300 mg and 100 to 300 mg, respectively. Patients were divided into responders and non-
responders based on the Hamilton rating scale for depression and the Montgomery-Asberg depression 
rating scale. Overall, the drugs were found equally effective, but there was some symptom specificity which 
might guide the selection of one or the other drug in the clinical setting (Gasperini et al, 1992). 

 
4.6.B.2   Fibromyalgia 

a)  Fluvoxamine was equally effective to amitriptyline in reducing pain associated with fibromyalgia. In an 
open-label, uncontrolled study, 68 Japanese patients with fibromyalgia received either amitriptyline at a 
mean dose of 20 milligrams (mg)/day or fluvoxamine at a mean dose of 25 mg/day for 4 weeks. Patients 
evaluated pain relief by means of a visual analog scale and efficacy was defined as a decrease in pain by at 
least 50%. At 4 weeks, 50% of patients in the amitriptyline group and 41% of patients in the fluvoxamine 
group reported effective relief of pain (p=NS). Drowsiness was the most commonly reported adverse event 
with amitriptyline treatment and nausea was most frequently reported with fluvoxamine. The authors 
hypothesize that because the efficacy of amitriptyline for the treatment of fibromyalgia-related pain has been 
established in previous, controlled trials and because fluvoxamine showed similar efficacy to amitriptyline in 
this open-label study; fluvoxamine may be helpful for patients with fibromyalgia (Nishikai & Akiya). 

 
4.6.C   Clomipramine 

Anxiety 

Cataplexy 

Depression 

Obsessive-compulsive disorder 

Panic disorder 
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4.6.C.1   Anxiety 

a)  Fluvoxamine and clomipramine were comparable in reducing anxiety symptoms in patients with 
agoraphobia with panic attacks (APA), generalized anxiety disorders (GAD), and obsessive-compulsive 
disorders (OCD) as classified by DSM-III during a randomized, double-blind study (Westenberg et al, 1987). 
Of the 50 patients in this study, 39 diagnosed with APA, 5 with GAD, and 6 with OCD. Patients were 
randomly assigned to receive either clomipramine, up to 150 milligrams/day, or fluvoxamine, up to 100 
milligrams/day, for the 6-week study. Both drugs demonstrated significant improvement in anxiety symptoms 
after drug therapy when compared to pretreatment. 

 
4.6.C.2   Cataplexy 

a)  Both fluvoxamine and clomipramine improved cataplexy, but not narcolepsy, in 18 patients with these 
diseases during a cross-over study (Schachter & Parkes, 1980). It was not revealed if either the patients or 
researchers were blinded to drug therapy. It should be noted that 15 of the 18 patients were receiving 
clomipramine 25 to 100 milligrams/daily at the start of the trial, and may have been accustomed to the 
adverse effects of clomipramine. Also, if the patients were not blinded to drug therapy, some patients may 
have associated more adverse effects with a new drug, fluvoxamine. Patients were randomly allocated to 
receive fluvoxamine or clomipramine for a 3-week interval. After a 1-week drug-free period, the patients 
crossed over to the other drug. The daily dosing range for both drugs ranged from 25 to 200 milligrams/day. 
All patients were clinically assessed by observers on 5 occasions. The observers' impression was that 
fluvoxamine caused a moderate reduction in the frequency of attacks of cataplexy and sleep paralysis in 
most subjects. Fluvoxamine abolished cataplexy in 4 patients and sleep paralysis in 2 patients; only 12 of 
the 18 patients completed the fluvoxamine-treatment period. The observers felt that clomipramine was more 
effective than fluvoxamine in preventing both cataplexy and sleep paralysis. Clomipramine abolished 
cataplexy in 4 patients and sleep paralysis in 5 patients. 

 
4.6.C.3   Depression 

a)  SUMMARY: Several double-blind, short-term studies have demonstrated fluvoxamine to be as effective 
as clomipramine in the treatment of depression (De Wilde et al, 1983; Klok et al, 1981). Anticholinergic 
adverse effects appear to be less common with fluvoxamine therapy. 
b)  Fluvoxamine and clomipramine were compared for antidepressant activity in a 6-week, randomized, 
double-blind study of 43 outpatients with major depression (De Wilde et al, 1983). Oral fluvoxamine 100 to 
300 milligrams or oral clomipramine 50 to 150 milligrams was administered once daily in the evening. 
Assessments of the HAM-D (Hamilton Rating Scale for Depression) during the study and at the end failed to 
demonstrate any significant differences in antidepressant activity between the 2 drugs. The incidence of 
anticholinergic adverse effects were slightly more significant in the clomipramine-treated group. 
c)  Clomipramine and fluvoxamine appeared to be equally effective in the treatment of depression for 36 
female inpatients during a 4-week, randomized, double-blind study (Klok et al, 1981). Patients were 
randomized to receive either oral clomipramine or oral fluvoxamine 50 milligrams 3 times daily. Diazepam 10 
to 30 mg/day for severe agitation and/or anxiety was the only other psychotropic agent administered. 
Significant improvements in the Hamilton Rating Scale for Depression, the Clinical Global Impression, and 
the Zung Self-Rating Depression scale were seen in both treatment groups. Anticholinergic adverse effects 
appeared more frequently in the clomipramine-treated patients, while gastrointestinal effects were more 
prevalent in the fluvoxamine group. 
d)  Fluvoxamine and clomipramine appeared to have similar clinical efficacy in the treatment of endogenous 
depression for 30 unipolar and bipolar inpatients during a 4-week, randomized, double-blind study (De Wilde 
et al, 1983). Both drugs were administered orally in doses of 150 to 300 milligrams/day in 3 divided doses. 
At the end of the study, the fluvoxamine-treated patients demonstrated a 73% improvement on the Hamilton 
Rating Scale for Depression, while the clomipramine-treated patients had a 62% improvement. In the bipolar 
patients, 3 of 4 on fluvoxamine responded, while only 1 of 5 on clomipramine demonstrated a good 
response on the CGI Global Change Scale. Overall, the differences in efficacy between the 2 drugs were not 
statistically significant. Adverse anticholinergic effects were significantly more prevalent in the clomipramine-
treated group. 
e)  Both clomipramine and fluvoxamine produced significant improvements on the Hamilton Rating Scale for 
Depression (HAM-D) in 32 patients with mixed depression during a 4-week, randomized, double-blind study 
(Dick & Ferrero, 1983). The average daily dosage was 130 milligrams and 132.8 milligrams for fluvoxamine 
and clomipramine, respectively. The mean percentage improvement on the HAM-D for the fluvoxamine-
treated patients was 63.8%, and for the clomipramine-treated patients it was 66.3%. 

 
4.6.C.4   Obsessive-compulsive disorder 

a)  Fluvoxamine (150 to 125 milligrams/day) and clomipramine (100 to 250 milligrams/day were equally 
effective in the treatment (10 weeks) of 66 outpatients with obsessive compulsive disorder. Both treatments 
were well-tolerated. Fluvoxamine produced fewer anticholinergic adverse effects and caused less sexual 
dysfunction than clomipramine, but caused more headache and insomnia (Freeman et al, 1994). under 
OBSESSIVE COMPULSIVE DISORDER add: 
b)  In a randomized, double-blind study of 26 patients with obsessive compulsive disorder without comorbid 
diseases, fluvoxamine and clomipramine, each titrated from an initial dose of 50 milligrams (mg) in the 
evening up to a maximum of 300 mg daily within two weeks, were equally effective (38% improvement over 
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baseline with fluvoxamine versus 40% for clomipramine). Efficacy was assessed according to the Yale-
Brown Obsessive Compulsive Scale and Clinical Global Impression Scale. Fluvoxamine was better 
tolerated, with less anticholinergic adverse effects while clomipramine had a quicker onset of action. Further 
studies are needed to demonstrate a time-related effect that might differentiate these drugs (Milanfranchi et 
al, 1997). 

 
4.6.C.5   Panic disorder 

a)  Clomipramine (10 milligrams (mg) for three days and 20 mg for four days) and fluvoxamine (50 mg/day 
for seven days) were both effective in decreasing the hypersensitivity to 35% carbon dioxide, supporting the 
serotonergic effect of these drugs to decrease panic attacks through modification of carbon dioxide 
sensitivity. Thirty-nine panic disorder patients were enrolled in a double-blind, randomized, placebo-
controlled study, where each patient was given the 35% carbon dioxide challenge on days 0, 3, and 7. 
Patients on clomipramine and fluvoxamine showed significant reduction in sensitivity over placebo after 
seven days as seen by the percent change on a visual analogue for anxiety scale (p=0.027) (Perna et al, 
1997). 

 
4.6.D   Clovoxamine 

1)  Efficacy 
a)  SUMMARY: Clovoxamine induces only minor electroencephalographic changes in healthy subjects; 
whereas, changes produced by fluvoxamine more closely resemble those of imipramine, including an 
increase of slow activity. Clovoxamine appears less sedating than fluvoxamine, and may possess mild 
alerting effects. 
b)  In computerized electroencephalographic studies involving healthy subjects (Saletu et al, 1980), oral 
clovoxamine 50 to 125 mg was primarily associated with an increase in very fast beta-activity (predominant 
6 hours postdose), suggesting an activating effect of the drug. Although an increase in fast beta-activity was 
also observed with fluvoxamine 75 mg, this agent also produced a concomitant increase of slow activity and 
a decrease of alpha-activity. Imipramine 75 mg produced the most marked electroencephalographic 
changes, characterized by a concomitant increase of slow and fast activities and a decrease of alpha-
activity. Augmentation of slow activity was, however, less with fluvoxamine than imipramine, suggesting less 
sedative properties of the former. Overall, pharmacodynamic data based on both electroencephalographic 
and psychometric parameters indicated that imipramine 75 mg produced the most central nervous system 
changes, followed by fluvoxamine 75 mg, clovoxamine 125 mg, clovoxamine 75 mg, and clovoxamine 50 
mg. Peak effects occurred 4 to 6 hours after clovoxamine and fluvoxamine, compared to 2 to 4 hours 
following imipramine. Adverse effects were minimal with clovoxamine, with euphoria occurring in a few 
subjects; in contrast, tiredness was common after fluvoxamine (50% of subjects) and imipramine (80%). 
c)  The results of a further placebo-controlled study in healthy volunteers also suggested a lower propensity 
of clovoxamine to induce sedation in comparison with fluvoxamine. In doses of 50 mg twice daily (8 am and 
6 pm), fluvoxamine was associated with changes suggestive of enhanced nighttime sedation; fluvoxamine-
treated were significantly less refreshed upon awakening and had greater difficulty in achieving morning 
alertness compared to placebo, and there were trends toward fewer nocturnal awakenings and shorter sleep 
latency in the fluvoxamine group. In contrast, these effects were not observed clovoxamine 150 mg daily 
(100 mg at 8 am and 50 mg at 6 pm); depth of sleep was reduced significantly with clovoxamine compared 
to placebo (Ochs et al, 1989). 

 
4.6.E   Desipramine 

 
4.6.E.1   Depression 

a)  The efficacy of fluvoxamine was compared to that of desipramine in a multicenter, double-blind, placebo-
controlled six-week flexible dose trial of 90 outpatients with major depressive disorder. Dosage range for 
each active medication was 100 to 300 milligrams/d. The Montgomery-Asberg Depression Rating Scale, the 
Hamilton Rating Scale for Depression, and the Clinical Global Impression Scale were used to assess 
response. There was no significant difference in efficacy among the three treatments until week six, when 
both active drug groups continued to improve while the placebo group remained at the same level of 
depression. The authors concluded that 6 weeks was too short a time to identify the differences between 
active drug and placebo in the patient population (Roth et al, 1990). 
b)  An immediate increase in pain threshold (polysynaptic R-III reflex and subjective pain rating to electric 
shock) was seen in a single-dose, placebo-controlled study comparing desipramine, fluvoxamine, and 
moclobemide in healthy volunteers (n=10) (Coquoz et al, 1993). 

 
4.6.F   Dothiepin 

 
4.6.F.1   Depression 

a)  Fluvoxamine and dothiepin were comparable in reducing symptoms of depression in 73 patients during a 
6-week, double-blind study (Mullin et al, 1988). The patients were randomized to receive initial starting 
doses of either fluvoxamine 100 milligrams or dothiepin 75 milligrams daily. The doses were increased 
gradually, as tolerated, to a maximum of fluvoxamine 300 milligrams or dothiepin 225 milligrams/day. At the 
conclusion of the study, both drugs demonstrated efficacy in treating depression as measured by the 
Hamilton Depression Rating Scale (HAMD), Clinical Global Impression, and Clinical Global Improvement 
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scales. There were no significant differences in efficacy between the 2 drugs. Dothiepin was associated with 
more anticholinergic adverse effects, while fluvoxamine was associated with more nausea and vomiting. 
b)  Fluvoxamine (25 to 200 mg/d) was equivalent to dothiepin (25 to 200 mg/d) in efficacy in 52 elderly 
inpatients with major depressive disorder. Patients were treated for 6 weeks with weekly assessments for 
therapeutic response and presence of adverse effects. The mean dosage during the last 2 weeks of the 
study was 157 mg/d for fluvoxamine and 159 mg/d for dothiepin. Sixty-three percent of fluvoxamine patients 
and 60% of dothiepin patients showed marked improvement at six weeks (Rahman et al, 1991). 

 
4.6.G   Fluoxetine 

 
4.6.G.1   Depression 

a)  In a randomized, double-blind study (n=100), fluvoxamine and fluoxetine demonstrated comparable 
efficacy and side effects in out-patients with major depression. After randomization, patients were treated 
initially with fluvoxamine 50 milligrams (mg) daily adjusted to a maximum of 150 mg daily or fluoxetine 20 mg 
daily adjusted to a maximum of 80 mg daily. Throughout the study, significant differences in efficacy were 
NOT detected on several depression scales including the Hamilton depression scale and clinical global 
impressions scale. Adverse effects were common with both drugs but the severity was mild in the majority of 
patients. Even though this study included 100 patients, it may NOT have detected subtle differences 
between the 2 treatments (Rapaport et al, 1996). 

 
4.6.H   Flupenthixol 

 
4.6.H.1   Depression 

a)  Flupenthixol was as effective as fluvoxamine in the treatment of depression, and had a more favorable 
adverse effect profile (Hamilton et al, 1989). In a multicenter trial, 72 patients with depression were 
randomized to receive either flupenthixol 1 milligram/day (n=36) or fluvoxamine 100 milligram/day (n=36) for 
4 weeks. Patients were evaluated objectively on days 1, 8, 15, and 29 using the Hamilton Depression Rating 
Scale, the Clinical Global Impressions Scale, and a self-assessment analog scale. At the end of the first 
week, the dose was doubled if response was judged to be insufficient. While both drugs were shown to be 
effective, mean improvement scores were higher at all evaluation times as measured by any of the 3 
parameters in the group receiving flupenthixol. At the end of the first week, 89% of the flupenthixol group 
showed at least minimal improvement, compared with 75% of the fluvoxamine group. At the end of the 
study, all patients receiving flupenthixol had responded to treatment, compared with 83% of the fluvoxamine 
group. Four patients taking fluvoxamine were withdrawn due to adverse effects, but no patients receiving 
flupenthixol were withdrawn. 

 
4.6.I   Imipramine 

 
4.6.I.1   Depression 

a)  SUMMARY: Fluvoxamine and imipramine appear to be equally efficacious in the treatment of depression 
(Lapierre et al, 1987; Guelfi et al, 1983; Guy et al, 1984; Itil et al, 1983); (March, 1990)(Lydiard et al, 1989). 
b)  Fluvoxamine demonstrated a trend toward superiority over imipramine in treating 63 patients with major 
depression during a 4- to 6-week, randomized, placebo-controlled, double-blind study (Lapierre et al, 1987). 
All drugs were started at 50 milligrams/day, and were gradually increased to a maximum of 300 mg/day. The 
mean daily dose of fluvoxamine at the the end of the study was 207 mg, and 192 mg for imipramine. At the 
end of the study, the total Hamilton Rating Scale for Depression (HAM-D) score had decreased by 75%, 
55%, and 6% in the fluvoxamine-, imipramine-, and placebo-treated groups, respectively. At the end of the 
study there were 8, 3, and 1 responders from the fluvoxamine, imipramine, and placebo groups, 
respectively. Only 1 patient in each active treatment group withdrew from the study because of adverse 
effects. 
c)  Fluvoxamine was comparable to imipramine in antidepressant activity during a 4-week, double-blind, 
multicenter study of 151 patients (Guelfi et al, 1983). Drug therapy was administered in twice daily dosing in 
the range of 100 to 300 milligrams daily for fluvoxamine and 50 to 200 milligrams daily for imipramine. At the 
end of the study there was a mean improvement in the Hamilton Rating Scale for Depression (HAM-D) of 
67.2% in the fluvoxamine-treated group and a 62.1% improvement in the imipramine-treated group. A similar 
improvement was detected with both drugs on the Clinical Global Impression Scale. At the end of the study, 
the mean daily dose of fluvoxamine was 221 mg and 112 mg for imipramine. A total of 37 patients withdrew 
from the study prematurely; 19 on fluvoxamine and 18 on imipramine. The reasons for early withdrawal 
appeared to be similar between both drugs. 
d)  Fluvoxamine and imipramine were comparable in efficacy for the treatment of depression in 36 patients 
diagnosed with unipolar or bipolar depression during a 4- to 6-week, randomized, double-blind study (Guy et 
al, 1984). Both medications were administered at bedtime with a maximal dosage range between 150 to 225 
milligrams/day. In the unipolar depressed fluvoxamine-treated patients, 92% were judged "improved" at the 
end of the study compared to 81% of the imipramine group. However, the imipramine-treated group 
appeared to have a higher percent of patients rated as "much" or "very much" improved, 75% compared to 
54% of the fluvoxamine group. 
e)  A double-blind comparative study of fluvoxamine and imipramine was carried out in 20 outpatients with 
depressive disorder. Patients received randomly-assigned medication over a 4-week period in a dosage 
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range of 50 of 300 mg given in 2 divided doses. There was a significant symptom severity reduction in both 
groups at the end of 4 weeks, and fluvoxamine was more effective than imipramine in reducing suicidal 
ideas and anxiety/somatic symptoms. Anticholinergic-type adverse reactions predominated for imipramine 
and gastrointestinal effects for fluvoxamine (Gonella et al, 1990). 
f)  In a 6-week, double-blind, placebo-controlled, variable-dose study assessing the comparative 
antidepressant efficacy of fluvoxamine (FLU), imipramine (IMI), and placebo (PBO), 45 patients with major 
depressive disorder were evaluated for response and side effects. Dosage ranged between 100 to 300 
milligrams/day for active medications. No statistically significant differences between either the FLU (N=17) 
and PBO or the FLU and IMI groups were found. Side effects were present in all three groups: IMI(N=18): 
constipation (83%), dry mouth (55%), and sweating, dizziness, and nausea, all 39%. FLU(N=18): diarrhea, 
headache, dry mouth, all 41%, nausea (35%), and flatus (29%). PBO(N=18): pruritus (29%, nausea (23%), 
headache (18%), asthenia and somnolence, both 12%. This study revealed a high placebo response, with a 
50% improvement at week 6. Thus, it is difficult to show differences from active medication unless the study 
is carried out for a longer time. In addition, the numbers of patients are too small to detect a true difference. 
Second, patients seemed to either respond or not respond to FLU, while the response to IMI appeared to be 
more graded. This may reflect a subgroup of depressed patients that have a serotonin-deficient type of 
depression (Lydiard et al, 1989). 
g)  Other double-blind, placebo-controlled studies comparing imipramine and fluvoxamine have only 
demonstrated slightly more improvement in depression with either drug when compared with placebo 
(Dominguez et al, 1985; Norton et al, 1984). 

4.6.I.2   Adverse Effects 
a)  SUMMARY: Fluvoxamine produces less cardiovascular and anticholinergic adverse effects than 
imipramine; however, nausea and vomiting are more common with fluvoxamine therapy (Benfield & Ward, 
1986a; Roos, 1983; Saletu et al, 1980a; Laird et al, 1993). 
b)  Adverse effects data was pooled from the results of 10 double-blind, placebo-controlled trials comparing 
fluvoxamine (n=222) with imipramine (n=221) (Benfield & Ward, 1986a). Anticholinergic effects such as dry 
mouth, dizziness/syncope, sweating, and abnormal accommodation were much more prevalent in patients 
receiving imipramine. Nausea/vomiting was the only adverse effect to be much more prevalent in the 
fluvoxamine-treated patients. 
c)  The cardiac effects of tricyclic antidepressants were compared with fluvoxamine. The major cardiac 
adverse effects observed with tricyclic antidepressants include postural hypotension, heart rate increase, 
and slight prolongation of the intraventricular conduction time and QT interval. The only cardiac effect 
observed with fluvoxamine was a statistically, but not clinically, significant slowing of heart rate (Roos, 
1983). 
d)  Fluvoxamine produced less psychomotor impairment than imipramine. Fluvoxamine was superior to 
imipramine 75 milligrams in regards to concentration, reaction time, mood, psychomotor activity, and 
affectivity. Following the administration of fluvoxamine 75 milligrams to 10 healthy volunteers, psychometric 
tests demonstrated a tendency towards an improvement in psychomotor activity, concentration, attention, 
after-effect, and mood and a significant increase in critical flicker fusion frequency when compared to 
placebo (Saletu et al, 1980a). 

 
4.6.J   Lithium 

 
4.6.J.1   Depression 

a)  The rate of recurrence of unipolar depressive episodes was lower for fluvoxamine 200 milligrams (mg) 
per day than lithium salts 600 to 900 mg/day in a randomized study of 64 unipolar patients. Follow-up 
continued for 24 months (Franchini et al, 1994). Further follow-up at 36 months showed no additional 
recurrences of depression in either the fluvoxamine or the lithium group (Franchini et al, 1996). Due to 
methodological limitations, further studies are needed. 

 
4.6.K   Lorazepam 

 
4.6.K.1   Depression 

a)  Fluvoxamine (50 to 300 mg/d) was compared with lorazepam (1 to 6 mg/d) in a multi-center, double-
blind, parallel group study in 112 general practice patients with mixed anxiety and depression. Response 
was assessed over a 6-week period using the Montgomery-Asberg Depression Rating Scale (MADRS) and 
the Clinical Anxiety Scale (CAS). There were no significant differences between treatments at any point 
except in an elderly subgroup where anxiety improved more rapidly with lorazepam. There were significant 
improvements in MADRS and CAS, and global ratings compared with baseline at all subsequent 
assessments. Lorazepam produced more sedation while fluvoxamine produced more nausea and vomiting 
(Laws et al, 1990). 

 
4.6.L   Maprotiline 

 
4.6.L.1   Schizophrenia 

a)  Fluvoxamine was more effective than maprotiline for improving negative symptoms associated with 
schizophrenia. Patients entered in this study had schizophrenia of at least 2 years duration and received 
more than 1 antipsychotic with anticholinergics (stable dose maintained during study). Patients (n=38) were 
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randomly assigned to fluvoxamine or maprotiline 50 milligrams (mg) daily which was increased to 100 mg 
during the remaining 5 weeks of the study. Thirteen patients left the study within 2 weeks due to personal 
reasons, side effects, or worsening symptoms; these patients were NOT included in the efficacy analysis. 
The total score for the Scale for the Assessment of Negative Symptoms was significantly (p=0.045) lower in 
the fluvoxamine (65.6 to 57.1) versus maprotiline (80.3 to 78) group; similar results were obtained for the 
Brief Psychiatric Rating Scale for negative factors. Five (38.5%) patients in the fluvoxamine group were 
responders (defined by 20% improvement in total SANS score) versus none in the maprotiline group. The 
authors suggest that the serotonergic versus the antidepressant effect of fluvoxamine are responsible for the 
change in negative symptoms. Further study is needed since the sample size was small, and many patients 
left the study (Silver & Shmugliakov, 1998). 

 
4.6.M   Mianserin 

 
4.6.M.1   Depression 

a)  Both fluvoxamine and mianserin are effective for the treatment of depressive illness (Perez & Ashford, 
1990). Efficacy and CNS effects of fluvoxamine were compared with those of mianserin in depressed 
outpatients in a 6-week double-blind trial. The study included active treatment with 100 to 300 milligrams/d 
of fluvoxamine or 60 to 180 milligrams/d of mianserin. Data from 63 patients (30 fluvoxamine) showed 
comparable efficacy at the end of 6 weeks. MADRS scores (Montgomery-Asburg Depression Rating Scale) 
improved 65.6% with fluvoxamine and 60.8% with mianserin with no significant differences between 
treatments at any assessment. Mianserin produced more sedation during the first week of treatment but this 
difference resolved for the remainder of the study. 
b)  Fluvoxamine 50 to 200 milligrams and mianserin 20 to 80 milligrams/d were equivalent in efficacy and 
tolerability in a study of 57 elderly patients with major depressive episode. Seven of 25 fluvoxamine patients 
and 4 of 25 mianserin patients had to leave the study because of intolerable side effects (Phanjoo et al, 
1991). 

 
4.6.N   Milnacipran 

 
4.6.N.1   Depression 

a)  Although there was no significant difference in efficacy between groups of patients treated with 
fluvoxamine or milnacipran when viewed overall, among the subset of severely depressed patients, 
significantly more who were treated with milnacipran responded to treatment (50% or greater improvement 
in Hamilton Depression Rating Scale (HDRS) score) than who were treated with fluvoxamine. The groups 
comprised patients who had been treated with milnacipran (maximum dose 15 milligrams (mg) per day) for 
at least 22 months (n=102) or with fluvoxamine (maximum dose 250 mg/day) for the same period (n=90). 
Overall, 53% of milnacipran-treated patients and 47% of fluvoxamine-treated patients responded to 
treatment. Among patients with an initial HDRS score of 19 or greater, 69% of those treated with milnacipran 
and 46% of those treated with fluvoxamine responded (p=0.046). Scores showing improvement in insomnia 
and agitation significantly favored milnacipran. There were no significant differences between groups for 
individual or total adverse events. However, urological adverse events occurred more frequently in the 
milnacipran group and gastrointestinal symptoms in the fluvoxamine group. Palpitations occurred only in the 
milnacipran group (3%) (Fukuchi & Kanemoto, 2002). 
b)  Several comparative trials (mainly unpublished) have indicated no significant difference in efficacy 
between milnacipran 50 to 150 mg twice daily and fluvoxamine 100 mg twice daily or fluoxetine 20 mg once 
daily in major depression (Guelfi et al, 1998; Anon, 1997). One study reported the superiority of fluoxetine 20 
mg once daily (statistically significant for most parameters) over milnacipran 100 mg once daily in major 
depressive outpatients (Ansseau et al, 1994); however, this study suffered from methodological problems, 
the most significant being once-daily dosing of milnacipran, which may not achieve therapeutic levels. 
c)  Meta-analyses of studies comparing milnacipran and fluoxetine/fluvoxamine have been performed by the 
manufacturer; greater improvements (eg, Hamilton, Montgomery-Asberg) were described for milnacipran, 
which were usually statistically significant (Lopez-Ibor et al, 1996; Anon, 1997; Elwood, 1997). However, 
only a few trials were selected for analysis, and not all patients in these trials were evaluated; the superiority 
of milnacipran was demonstrated only after results were subjected to multiple reanalysis (Anon, 1997). 
d)  Comparisons with other similar agents (eg, sertraline) are lacking. 

 
4.6.O   Oxaprotiline 

 
4.6.O.1   Depression 

a)  Oxaprotiline appeared to be more efficacious than fluvoxamine in 71 depressed patients resistant to prior 
tricyclic antidepressants during a randomized, double-blind, partial crossover study (Nolen et al, 1988). 
Patients were randomized to receive either fluvoxamine or oxaprotiline at a starting dose of 50 mg BID, 
which was gradually increased to a maximum of 150 mg BID as tolerated. The mean daily doses of 
oxaprotiline and fluvoxamine at the end of 4 weeks were 260 mg and 288 mg, respectively. Only 9 of 33 
(27%) patients receiving oxaprotiline demonstrated a response, while none of the fluvoxamine-treated 
patients responded. During the second treatment phase, 55 patients were crossed over to the other drug. 
The mean daily doses of oxaprotiline and fluvoxamine at the end of the second phase were 267 mg and 286 
mg, respectively. Of the 31 patients completing at least 2 weeks of oxaprotiline therapy, 12 (38%) 
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responded; however, 6 (19%) relapsed within 6 months for a long-term response rate of only 19%. Of the 21 
patients completing at least 2 weeks of fluvoxamine therapy, 2 patients (9%) responded with lasting effects. 

 
4.6.P   Paroxetine 

 
4.6.P.1   Depression 

a)  Fluvoxamine and paroxetine produced similar improvements in depressive symptoms in patients with an 
initial or recurrent episode of major depression. Adverse effects occurred in 100% and 97% of patients 
treated with paroxetine and fluvoxamine, respectively. Fluvoxamine was associated with a higher incidence 
of asthenia, dry mouth, somnolence, and insomnia; whereas, paroxetine caused a higher incidence of 
headache, nausea, diarrhea, sweating, abnormal dreams, and sexual dysfunction. In this 7-week, 
randomized, double-blind study, 58 patients were assigned to receive fluvoxamine 50 milligrams(mg)/day or 
paroxetine 20 mg/day initially; the protocol allowed for dosage titration to fluvoxamine 150 mg/day or 
paroxetine 50 mg/day. An additional 10 fluvoxamine- and 8 paroxetine-treated patients dropped out of the 
study for various reasons, but all of the patients were included in the intent-to-treat efficacy analysis. Due to 
the small sample size of this study, only large differences between treatments would be detectable; 
therefore, larger studies are needed to detect differences in treatment effects between these drugs (Kiev & 
Feiger, 1997). 
b)  The pharmacology, pharmacokinetics, adverse effects, drug interactions, efficacy, and dosage and 
administration of fluvoxamine (FVX), sertraline (SRT) and paroxetine (PRX) were compared in a 
comprehensive review (Grimsley & Jann, 1992). All three agents have large volumes of distribution and are 
highly protein-bound. In contrast to fluoxetine, FVX, SRT, and PRX all have shorter elimination half-lives 
(approximately 24 hours) and are metabolized to clinically-inactive compounds. Nausea was the most 
commonly reported adverse effect for all three agents. Other reported adverse effects include sedation, 
headache, dry mouth, insomnia, sexual dysfucntion, and constipation. FVX has been found to be superior to 
placebo and equivalent to imipramine, clomipramine, desipramine, mianserin, and maprotiline in the 
treatment of depression and both FVX and SRT have been shown to be superior to placebo in the treatment 
of obsessive-compulsive disorder (OCD). PRX has been found to be superior to placebo and equivalent to 
amitriptyline, imipramine, clomipramine, and doxepin in the treatment of depression while SRT has been 
found to be superior to placebo and equivalent to amitriptyline. Clinical experience has demonstrated all 
three drugs to be effective in the treatment of depression. They may be especially useful in elderly patients, 
in those who cannot tolerate alternate treatments, and in those who do not respond to adequate trials of 
other antidepressant therapies. 

 
4.6.Q   Sertraline 

 
4.6.Q.1   Depression 

a)  In a small study (n=64), the incidence of recurrent depression was similar between patients treated 
prophylactically with sertraline and fluvoxamine. Sixty-four patients entered the study and received either 
sertraline 100 milligrams(mg)/day or fluvoxamine 200 mg/day for 2 years; increases in dose were allowed if 
depression recurred. During the study period, 7 sertraline-treated and 6 fluvoxamine-treated patients had a 
new episode of depression (p=0.88). Adverse effects were minor and transient for both treatments. Results 
of this study suggest that sertraline and fluvoxamine were effective for preventing recurrent depression 
episodes, but are limited by the absence of a placebo control group(Franchini et al, 1997). 
b)  The pharmacology, pharmacokinetics, adverse effects, drug interactions, efficacy, and dosage of 
fluvoxamine (FVX), sertraline (SRT) and paroxetine (PRX) were compared in a comprehensive review 
(Grimsley & Jann, 1992a). All three agents have large volumes of distribution and are highly protein-bound. 
In comparison to fluoxetine, FVX, SRT, and PRX all have shorter elimination half-lives (approximately 24 
hours) and are metabolized to clinically-inactive compounds. These agents, therefore, are less likely than 
fluoxetine to interact with other drugs. Nausea was the most commonly reported adverse effect for all three 
agents. Other reported adverse effects include sedation, headache, dry mouth, insomnia, sexual 
dysfunction, and constipation. FVX has been found to be superior to placebo and equivalent to imipramine, 
clomipramine, desipramine, mianserin, and maprotiline in the treatment of depression and both FVX and 
SRT have been shown to be superior to placebo in the treatment of obsessive-compulsive disorder (OCD). 
PRX has been found to be superior to placebo and equivalent to amitriptyline, imipramine, clomipramine, 
and doxepin in the treatment of depression while SRT has been found to be superior to placebo and 
equivalent to amitriptyline. Clinical experience has demonstrated all three drugs to be effective in the 
treatment of depression. They may be especially useful in elderly patients, in those who cannot tolerate 
alternate treatments, and in those who do not respond to adequate trials of other antidepressant therapies. 
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407. Product Information: Axert(TM), almotriptan. Pharmacia Corporation, Chicago, IL, 2001. 
408. Product Information: CELEXA (R) oral tablet, solution, citalopram hydrobromide oral tablet, solution. Forest 

Pharmaceuticals Inc, St. Louis, MO, 2005. 
409. Product Information: CELEXA(R) oral tablets, solution, citalopram hydrobromide oral tablets, solution. Forest 
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Eli Lilly and Company, Indianapolis, IN, 2008. 
411. Product Information: Cafergot(R), ergotamine tartrate and caffeine. Novartis Phamaceuticals Corporation, East 

Hanover, NJ, 2002. 
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Philadelphia, PA, 2009. 
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440. Product Information: Luvox(R), fluvoxamine. Solvay Pharmaceuticals, Inc., Marietta, GA, 1997f. 
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458. Product Information: Luvox(R), fluvoxamine. Solvay Pharmaceuticals, Inc., Marietta, GA, 1997x. 
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460. Product Information: Luvox(R), fluvoxamine. Solvay Pharmaceuticals, Inc., Marietta, GA, 1997z. 
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461. Product Information: Luvox(R), fluvoxamine. Solvay Pharmaceuticals, Marietta, GA, 1998. 
462. Product Information: Luvox. Solvay, US, 97. 
463. Product Information: MERIDIA(R) oral capsules, sibutramine hcl monohydrate oral capsules. Abbott Laboratories, 

North Chicago, IL, 2006. 
464. Product Information: METADATE CD(R) extended-release oral capsules, methylphenidate hcl extended-release 

oral capsules. UCB,Inc, Smyrna, GA, 2007. 
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466. Product Information: Maxalt(R), rizatriptan benzoate. Merck & Co., Inc., West Point, PA, 1998. 
467. Product Information: Maxalt(R), rizatriptan benzoate. Merck & Co., Inc., West Point, PA, 1998a. 
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NJ, 2000. 
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NJ, 2000a. 
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Olive, NJ, 1997. 
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473. Product Information: Naropin(TM), ropivacaine injection. Astra USA, Inc., Westborough, MA, 1996. 
474. Product Information: Orlaam(R), levomethadyl. Roxane Laboratories, Inc., 2001. 
475. Product Information: PAXIL CR(R) controlled release oral tablets, paroxetine hcl controlled release oral tablets. 

GlaxoSmithKline, Research Triangle Park, NC, 2006. 
476. Product Information: PAXIL(R) oral tablets, suspension, paroxetine hydrochloride oral tablets, suspension. 

GlaxoSmithKline, Research Triangle Park, NC, 2008. 
477. Product Information: PAXIL(R) tablets and oral suspension, paroxetine hydrochloride tablets and oral suspension. 

GlaxoSmithKline, Research Triangle Park, NC, 2005. 
478. Product Information: PLAVIX(R) oral tablet, clopidogrel bisulfate oral tablet. Bristol-Myers Squibb/Sanofi 

Pharmaceuticals Partnership, Bridgewater, NJ, 2009. 
479. Product Information: PRISTIQ(TM) oral extended-release tablets, desvenlafaxine oral extended-release tablets. 

Wyeth Pharmaceuticals Inc, Philadelphia, PA, 2008. 
480. Product Information: PROMACTA(R) oral tablets, eltrombopag oral tablets. Glaxo Smith Kline, Research Triangle 

Park,, NC, 2008. 
481. Product Information: PROZAC(R) delayed-release capsules, oral capsules, solution, fluoxetine delayed-release 

capsules, oral capsules, solution. Eli Lilly and Company, Indianapolis, IN, 2009. 
482. Product Information: PROZAC(R) oral capsules, delayed-release capsules, solution, fluoxetine oral capsules, 

delayed-release capsules, solution. Eli Lilly and Company, Indianapolis, IN, 2008. 
483. Product Information: Paxil CR(TM), paroxetine hydrochloride. GlaxoSmithKline, Research Triangle Park, NC, 

2003. 
484. Product Information: Paxil(R), paroxetine. GlaxoSmithKline, Research Triangle Park, NC, 2002. 
485. Product Information: ProSom(TM), estazolam tablets. Abbott Laboratories, North Chicago, IL, USA, 2004. 
486. Product Information: RAZADYNE(R) ER extended release oral capsules, oral tablets, oral solution, galantamine 

hBr extended release oral capsules, oral tablets, oral solution. Ortho-McNeil Neurologics,Inc, Titusville, NJ, 2007. 
487. Product Information: ROZEREM(R) oral tablets, ramelteon oral tablets. Takeda Pharmaceutical Company, 

Lincolnshire, IL, 2008. 
488. Product Information: Redux(R), dexfenfluramine hydrochloride. Wyeth Laboratories Inc, Lexington, MA, 1997. 
489. Product Information: Relpax(R), eletriptan hydrobromide. Pfizer Inc., New York City, NY, 2003. 
490. Product Information: SAVELLA(R) oral tablets, milnacipran HCL oral tablets. Forest Pharmaceuticals, St Louis, 

MO, 2009. 
491. Product Information: SERZONE(R) oral tablets, nefazodone hcl oral tablets. Bristol-Myers Squibb Company, 

Princeton, NJ, 2005. 
492. Product Information: TORADOL(R) oral tablets, ketorolac tromethamine oral tablets. Roche Laboratories Inc, 

Nutley, NJ, 2007. 
493. Product Information: TREANDA(R) IV injection, bendamustine hcl IV injection. Cephalon,Inc, Frazer, PA, 2008. 
494. Product Information: Ultram(R), tramadol hydrochloride. Ortho-McNeil Pharmaceutical, Raritan, NJ, 2001. 
495. Product Information: WELLBUTRIN(R) oral tablets, bupropion hydrochloride oral tablets. GlaxoSmithKline, 

Greenville, NC, 2008. 
496. Product Information: ZOLOFT(R) concentrate, oral tablets, sertraline hcl concentrate, oral tablets. Roerig, Division 

of Pfizer Inc, New York, NY, 2009. 
497. Product Information: ZYVOX(R) IV injection, oral tablets, oral suspension, linezolid IV injection, oral tablets, oral 

suspension. Pharmacia & Upjohn Company, New York, NY, 2008. 
498. Product Information: Zanaflex (R) Tablets, tizanidine hydrochloride tablets. Acorda Therapeutics, Inc., Hawthorne, 

New York, 2004. 
499. Product Information: Zomig(R), zolmitriptan. AstraZeneca Pharmaceuticals, Wilmington, DE, 2002. 
500. Product Information: Zomig(TM), zolmitriptan. Zeneca Pharmaceuticals, Wilmington, DE, 1997. 
501. Product Information: Zyprexa(R), olanzapine. Eli Lilly and Company, Indianapolis, IN, 1999. 
502. Product Information: fluvoxamine maleate oral tablets, fluvoxamine maleate oral tablets. Eon Labs,Inc., Laurelton, 

NY, 2005. 
503. Product Information: fluvoxamine maleate oral tablets, fluvoxamine maleate oral tablets. Jazz Pharmaceuticals 

Inc, Palo Alto, CA, 2009. 
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504. Product Information: tapentadol immediate release oral tablets, tapentadol immediate release oral tablets. Ortho-
McNeil-Janssen Pharmaceuticals Inc, Raritan, NJ, 2008. 

505. Product Information: tizanidine hcl tablets, tizanidine hcl tablets. Corepharma,LLC, Middlesex, NJ, 2006. 
506. Psychiatric Disease Advisory Panel Meeting.. ., 11/7/94. 
507. Rahman MK, Savla NC, Kellett JM, et al: A double-blind, randomized comparison of fluvoxamine with dothiepin in 

the treatment of depression in elderly patients. Br J Clin Pract 1991; 45:255-258. 
508. Ramassamy C, Christen Y, Clostre F, et al: The Ginkgo biloba extract, EGb761, increases synaptosomal uptake 

of 5-hydroxytryptamine: in-vitro and ex-vivo studies. J Pharm Pharmacol 1992; 44:943-945. 
509. Rapaport M, Coccaro E, Sheline Y, et al: A comparison of fluvoxamine and fluoxetine in the treatment of major 

depression. J Clin Psychopharmacol 1996; 16:373-378. 
510. Rasmussen BB, Nielsen TL, & Brosen K: Fluvoxamine is a potent inhibitor of the metabolism of caffeine in vitro. 

Pharmacol Toxicol 1998; 83:240-245. 
511. Rasmussen BB, Nielsen TL, & Brosen K: Fluvoxamine is a potent inhibitor of the metabolism of caffeine in vitro. 

Pharmacol Toxicol 1998a; 83:240-245. 
512. Rasmussen SA & Eisen JL: Treatment strategies for chronic and refractory obsessive-compulsive disorder. J Clin 

Psychiatry; 58(suppl 13)9-13, 1997. 
513. Ravizza L, Berzega G, Bellino S, et al: Drug treatment of obsessive-compulsive disorder (OCD): long-term trial 

with clomipramine and selective serotonin re-uptake inhibitors (SSRIs). Psychopharmacol Bull 1996; 32:167-173. 
514. Ray WA, Meredith S, Thapa PB, et al: Cyclic antidepressants and the risk of sudden cardiac death. Clin 

Pharmacol Ther 2004; 75(3):234-241. 
515. Reeves RR, Mack JE, & Beddingfield JJ: Shock-like sensations during venlafaxine withdrawal. Pharmacotherapy 
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516. Remick RA, Reesal R, Oakander M, et al: Comparison of fluvoxamine and amitriptyline in depressed outpatients. 
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521. Robinson JF & Doogan DP: A placebo controlled study of the cardiovascular effects of fluvoxamine and 
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1992; 25:245. 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antipsychotic 
Phenothiazine 
Piperidine 

2)  Dosing Information 
a)  Thioridazine Hydrochloride 

1)  Adult 
a)  Schizophrenia, Refractory 

1)  initial, 50 to 100 mg ORALLY 3 times a day; may increase gradually to a MAX of 800 mg/day in 2 to 
4 divided doses (Prod Info Mellaril(R), 2000) 
2)  maintenance, once effective control of symptoms achieved, may gradually reduce dose to determine 
the minimum maintenance dose (range from 200 to 800 mg/day in 2 to 4 divided doses) (Prod Info 
Mellaril(R), 2000) 

2)  Pediatric 
a)  Safety and effectiveness not established in children under 2 years of age 

1)  Schizophrenia, Refractory 
a)  initial, 0.5 mg/kg/day in divided doses; may increase gradually to a MAX of 3 mg/kg/day (Prod 
Info Mellaril(R), 2000) 

3)  Contraindications 
a)  Thioridazine Hydrochloride 

1)  abnormal serum potassium concentration 
2)  central nervous system (CNS) depression, coma, or drug-induced CNS depression 
3)  co-administration with other drugs that cause QTc-interval prolongation or drugs that inhibit thioridazine 
metabolism or clearance 
4)  history of cardiac arrhythmias or QTc-interval prolongation 
5)  hypersensitivity to thioridazine 
6)  patients with a QTc-interval greater than 450 milliseconds 
7)  patients with reduced hepatic cytochrome P450 2D6 enzyme activity 
8)  patients with severe hypertensive or hypotensive heart disease 

4)  Serious Adverse Effects 
a)  Thioridazine Hydrochloride 

1)  Agranulocytosis 
2)  Cholestatic jaundice syndrome 
3)  Death 
4)  Disorder of hematopoietic structure 
5)  Drug-induced lupus erythematosus, Systemic 
6)  Ineffective thermoregulation, Heatstroke or hypothermia 
7)  Leukopenia 
8)  Neuroleptic malignant syndrome 
9)  Obstipation 
10)  Paralytic ileus 
11)  Priapism 
12)  Prolonged QT interval 
13)  Seizure 
14)  Sudden cardiac death 
15)  Thrombocytopenia 
16)  Torsades de pointes 

5)  Clinical Applications 
a)  Thioridazine Hydrochloride 

1)  FDA Approved Indications 
a)  Schizophrenia, Refractory 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

      

DRUGDEX® Evaluations 
 

THIORIDAZINE 
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Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product 
Index) 
B)  Synonyms 

Thioridazine 
Thioridazine HCl 
Thioridazine Hydrochloride 

 
 1.2   Storage and Stability 

A)  Thioridazine Hydrochloride 
1)  Oral route 

a)  Thioridazine tablets should be stored at 25 degrees Celsius (77 degrees Fahrenheit); excursions 
permitted to 15 to 30 degrees Celsius (59 to 86 degrees Fahrenheit) (Prod Info Mellaril(R), 2000ae). 
b)  Thioridazine oral solution should be stored below 30 degrees Celsius (86 degrees Fahrenheit) in a tightly 
sealed, amber bottle. The solution can be diluted in distilled water, tap water, or juices; storage of bulk 
dilutions is not recommended (Prod Info Mellaril(R), 2000ae). 
c)  Thioridazine when mixed with lithium citrate syrup (5 and 10 mL) is visually incompatible. Centrifugation 
of this mixture yielded two liquid phases, a clear supernatant and a viscous hydrophobic sediment. This 
mixture should be avoided due to the possibility that underdosing could occur (Theesen et al, 1981). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Geriatric Patients 

 
1.3.1   Normal Dosage 

 
1.3.1.A   Thioridazine Hydrochloride 

 
1.3.1.A.1   Oral route 

 
1.3.1.A.1.a   Schizophrenia, Refractory 

1)  The usual oral starting dose of thioridazine for schizophrenia unresponsive to other agents is 50 
to 100 milligrams three times daily with gradual incremental increases to a maximum of 800 
milligrams/day if necessary. The dose should be reduced gradually to determine the minimum 
maintenance dose once effective control of symptoms has been achieved (Prod Info Mellaril(R), 
2000ae). 

1.3.1.A.2   IMPORTANT NOTE 
a)  Patients being considered for thioridazine therapy should have baseline electrocardiograms and 
measurement of serum potassium concentrations. Thioridazine is contraindicated in patients with a 
QTc-interval greater than 450 milliseconds and in patients with a history of cardiac arrhythmias. The 
drug should not be given until serum potassium levels are within the normal range (Prod Info Mellaril(R), 
2000ae). 

1.3.1.A.3   MAXIMUM DOSE 
a)  Thioridazine doses should not exceed 800 milligrams/day as higher doses have been associated 
with pigmentation retinopathy and irreversible blindness (Prod Info Mellaril(R), 2000ae). 

1.3.1.A.4   ORAL SOLUTION PREPARATION 
a)  The oral concentrate of thioridazine may be diluted with distilled water, acidified tap water, or 
suitable juices. Each dose should be diluted just prior to administration. The preparation and storage of 
bulk dilutions is not recommended (Prod Info Mellaril(R), 2000ae). 

 
1.3.4   Dosage in Geriatric Patients 

A)  Thioridazine Hydrochloride 
1)  Elderly patients should be treated with reduced doses of phenothiazine drugs and monitored closely for 
excessive parkinsonism side effects. This patient population has a higher incidence of these side effects 
which may be irreversible and unresponsive to conventional anti-parkinsonian drugs (Ayd, 1961; Paulson, 
1968). Unless there are compelling reasons to the contrary, thioridazine use in the elderly should be avoided 
because of side effect-related complications. 
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2)  Significantly higher plasma concentrations of thioridazine (1.5- to 2-fold higher) were reported in elderly 
patients (mean age, 76 years) as compared with young adults (mean age, 28 years). Adverse effects 
(postural hypotension, dry mouth) were more frequent and severe in the elderly subjects. These data 
suggest that dosing reductions are indicated in elderly patients receiving thioridazine (Cohen & Sommer, 
1988). 

 
 1.4   Pediatric Dosage 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Thioridazine Hydrochloride 

 
1.4.1.A.1   Oral route 

 
1.4.1.A.1.a   Schizophrenia, Refractory 

1)  For children who suffer from schizophrenia unresponsive to other agents, the recommended 
dose of oral thioridazine is 0.5 milligram/kilogram/day in divided doses. Dosage may be titrated 
gradually to optimum clinical response or to the maximum dose of 3 milligrams/kilogram/day (Prod 
Info Mellaril(R), 2000ae). 

1.4.1.A.2   IMPORTANT NOTE 
a)  Patients being considered for thioridazine therapy should have baseline electrocardiograms and 
measurement of serum potassium concentrations. Thioridazine is contraindicated in patients with a 
QTc-interval greater than 450 milliseconds and in patients with a history of cardiac arrhythmias. The 
drug should not be given until serum potassium levels are within the normal range (Prod Info Mellaril(R), 
2000ae). 

1.4.1.A.3   MAXIMUM DOSE 
a)  Thioridazine doses should not exceed 3 milligrams/kilogram/day as higher doses have been 
associated with pigmentation retinopathy and irreversible blindness (Prod Info Mellaril(R), 2000ae). 

1.4.1.A.4   ORAL SOLUTION PREPARATION 
a)  The oral concentrate of thioridazine may be diluted with distilled water, acidified tap water, or 
suitable juices. Each dose should be diluted just prior to administration. The preparation and storage of 
bulk dilutions is not recommended (Prod Info Mellaril(R), 2000ae). 

 
 2.0   Pharmacokinetics 

Drug Concentration Levels 

ADME 

 
 2.2   Drug Concentration Levels 

A)  Thioridazine Hydrochloride 
1)  Therapeutic Drug Concentration 

a)  Schizophrenia, not established (Smith et al, 1985; Sajadi et al, 1984; Shvartsburd et al, 1984a). 
 
 2.3   ADME 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Thioridazine Hydrochloride 

a)  OTHER DISTRIBUTION SITES 
1)  CEREBROSPINAL FLUID (Nyberg et al, 1981). 

B)  Distribution Kinetics 
1)  Thioridazine Hydrochloride 

a)  Volume of Distribution 
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1)  17.8 L/kg (Axelsson, 1977). 
 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Thioridazine Hydrochloride 

a)  LIVER, extensive (Sakalis, 1977; Axelsson & Martensson, 1977). 
1)  Thioridazine disposition was found to be influenced by debrisoquin hydroxylation phenotype 
(von Bahr et al, 1991). 

B)  Metabolites 
1)  Thioridazine Hydrochloride 

a)  MESORIDAZINE, active (Cohen et al, 1979; Aguilar, 1975). 
1)  MESORIDAZINE is twice as potent as THIORIDAZINE and is commercially available as Serentil
(R) (Cohen et al, 1979; Aguilar, 1975). 

b)  Sulforidazine, (active) (Chakraborty et al, 1989). 
c)  5-sulfoxide (ring), inactive (Sakalis, 1977; Axelsson & Martensson, 1977). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Thioridazine Hydrochloride 

a)  Renal Excretion (%) 
1)  small amounts (Sakalis, 1977; Axelsson & Martensson, 1977). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  Thioridazine Hydrochloride 

a)  ELIMINATION HALF-LIFE 
1)  21 to 24 hours (Shvartsburd et al, 1984a; Axelsson, 1977). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Thioridazine Hydrochloride 

a)  Oral (Tablet; Solution) 
1)  Thioridazine hydrochloride has been shown to prolong the QTc interval in a dose related manner, and 
drugs with this potential, including thioridazine hydrochloride, have been associated with torsades de 
pointes-type arrhythmias and sudden death. Due to its potential for significant, possibly life-threatening, 
proarrhythmic effects, thioridazine hydrochloride should be reserved for use in the treatment of 
schizophrenic patients who fail to show an acceptable response to adequate courses of treatment with other 
antipsychotic drugs, either because of insufficient effectiveness or the inability to achieve an effective dose 
due to intolerable adverse effects from those drugs (Prod Info MELLARIL(R) oral tablet, solution, USP, 
MELLARIL-S(R) oral suspension, USP, 2000). 

 
 3.1   Contraindications 

A)  Thioridazine Hydrochloride 
1)  abnormal serum potassium concentration 
2)  central nervous system (CNS) depression, coma, or drug-induced CNS depression 
3)  co-administration with other drugs that cause QTc-interval prolongation or drugs that inhibit thioridazine 
metabolism or clearance 
4)  history of cardiac arrhythmias or QTc-interval prolongation 
5)  hypersensitivity to thioridazine 
6)  patients with a QTc-interval greater than 450 milliseconds 
7)  patients with reduced hepatic cytochrome P450 2D6 enzyme activity 
8)  patients with severe hypertensive or hypotensive heart disease 

 
 3.2   Precautions 

Page 4 of 84MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.18, page 4

Case 3:09-cv-00080-TMB     Document 78-27      Filed 03/24/2010     Page 164 of 244



A)  Thioridazine Hydrochloride 
1)  elderly patients with dementia-related psychosis (unapproved use); increased risk of death reported with both 
conventional and atypical antipsychotics when used to treat behavorial and psychological symptoms associated 
with dementia (US Food and Drug Administration, 2008) 
2)  history of breast cancer (can elevate prolactin levels) 
3)  history of myasthenia gravis 
4)  history of neuroleptic malignant syndrome or tardive dyskinesia 
5)  leukopenia or agranulocytosis 
6)  patients participating in activities requiring complete mental alertness 
7)  seizure disorders 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Neurologic Effects 

Ophthalmic Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

 
3.3.1.A   Thioridazine Hydrochloride 

Cardiac dysrhythmia 

EKG finding 

Hypotension 

Prolonged QT interval 

Sudden cardiac death 

Torsades de pointes 

 
3.3.1.A.1   Cardiac dysrhythmia 

a)  Ventricular and supraventricular arrhythmias have been reported following therapeutic use of 
thioridazine and acute overdose. Arrhythmias have often been associated with conduction defects 
manifested by prolonged QRS interval and slight prolongation of the QT interval in association with 
either sinus bradycardia or tachycardia (Fletcher et al, 1969). Although in some cases discontinuation of 
the drug results in resolution of the cardiac arrhythmias and the return of a normal EKG within 2 weeks 
to 4 months (Fletcher et al, 1969), on occasion ventricular tachycardia may be refractory to conventional 
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modes of therapy including cardioversion, procainamide, and lidocaine. Electrical pacing with a 
transvenous electrical pacemaker has been reported to stabilize refractory arrhythmias (Annane et al, 
1996) The increased cardiotoxicity of thioridazine over other neuroleptics was confirmed in a 
prospective study of neuroleptic overdosage (poisoning) in adult patients presenting to Newcastle 
(Australia) Hospitals between 1987-1993 (Buckley et al, 1996). 
b)  In a retrospective analysis of 141 adult thioridazine mono-intoxications, sinus tachycardia was a 
symptom of toxicity in 21% of the cases. The arrhythmia occurred after ingestion of 1125 mg (median; 
range 250 to 8000 mg) (Schuerch et al, 1996). 
c)  A 68-year-old male suffered central nervous, cardiovascular, and gastrointestinal adverse effects 
over 9 days after a severe thioridazine intoxication. During high toxic thioridazine plasma concentrations 
(6061 to 6480 nanograms/mL), the patient developed life-threatening ventricular arrhythmias followed 
by bradycardia. The electrocardiogram showed delays in all parts of the conduction system. A transitory 
atrial pacemaker was inserted to maintain a hemodynamically favorable rhythm (Schmidt & Lang, 
1997). 

 
3.3.1.A.2   EKG finding 

a)  Use of thioridazine was found to carry a significant risk for QT interval prolongation in patients on 
psychotropic medications, with an odds ratio of 5.4 linking thioridazine therapy with QT interval 
abnormalities (p less than 0.001). This conclusion was based on a study using logistic regression and 
backwards stepwise regression to determine risk factors for QT interval lengthening in patients enrolled 
in psychiatric treatment programs (n=495). Overall, 64 of 495 patients were taking thioridazine. Of the 
64 thioridazine-users, 15 (almost 25%) were found to have abnormally lengthened QT intervals. QT 
intervals of 456 msec or greater were defined as abnormal, based on a review of electrocardiograms for 
101 healthy volunteers. When dose-levels were looked at, only 4 thioridazine-treated patients were 
considered to be in the high-dose range (eg, 600 mg/day or greater); however, two of these 4 patients 
had abnormally prolonged QT intervals. It was suggested that thioridazine causes this effect by blocking 
the delayed rectifier potassium channel in the myocardium, resulting in abnormal repolarization. The 
authors concluded that thioridazine confers an increased risk of drug-induced arrhythmias (Reilly et al, 
2000). 
b)  Some data indicate that ECG changes induced by thioridazine, particularly those involving T-waves, 
become more severe with increasing age. Although these changes are in most cases asymptomatic, 
elderly patients and particularly those with cardiac disease should be monitored (Thornton & Wendkos, 
1971). 
c)  T-wave changes have been reported to represent a reversible benign repolarization disturbance 
rather than any indication of cardiotoxic effects. Administration of isosorbide dinitrate, ergotamine, 
potassium salts or isoproterenol have been reported to resolve T-wave abnormalities (Pietro, 1981). 
d)  EKG and serum thioridazine concentrations were studied in 43 patients with paranoid psychosis. 
Significant positive correlations were found between serum drug concentrations and type I changes 
(rounded, leveled, or notched T-waves) while Type II changes (diphasic waves) showed no 
concentration dependence (Axelsson & Asperstrom, 1982). 

 
3.3.1.A.3   Hypotension 

a)  Labile hypertension occurred in a 62-year-old patient who was treated with thioridazine 200 mg per 
day. Within 3 weeks after stopping the thioridazine, episodes of hypertension (systolic 150 to 180, 
diastolic 100 to 120) lasting 4 to 8 hours were noted. After reinstituting thioridazine dosage at 300 mg 
per day, blood pressure was lowered to normal with no further hypertensive episodes (Thaker et al, 
1985). 

 
3.3.1.A.4   Prolonged QT interval 

a)  Summary 
1)  Prolongation of the QT interval, along with ventricular and supraventricular arrhythmias, have 
been reported following therapeutic use of thioridazine and acute overdose (Reilly et al, 2000; Prod 
Info Mellaril(R), 2000ae; Buckley et al, 1996). Due to the association between thioridazine therapy 
and QT interval prolongation, the US Food and Drug Administration requested a labeling change as 
of July 2000, such that use of thioridazine should be reserved for schizophrenic patients who have 
failed to respond to other antipsychotic agents (Anon, 2000). Occasionally, prolongation of the QT 
interval has led to the development of torsade de pointes (Kiriike et al, 1987). Rare cases of 
hypotension have also occurred (Prod Info Mellaril(R), 2000ae). 

b)  Incidence: rare 
c)  Thioridazine lengthens the QTc-interval in a dose-related manner, and drugs with this potential, 
including thioridazine, have been associated with arrhythmias of the torsade de pointes-type and 
sudden death. In 9 healthy males, QTc-interval increased by 23 milliseconds following a 50-mg dose of 
thioridazine (Prod Info Mellaril(R), 2000ae). 

 
3.3.1.A.5   Sudden cardiac death 

a)  In a large, retrospective, cohort study that included a primary cohort of 93,300 users of antipsychotic 
drugs and 186,600 non-users of antipsychotic drugs, there was an increased risk of sudden cardiac 
death in adult participants 30 to 74 years of age (mean age of 45.7 years) who were using thioridazine 
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compared to those who were not using antipsychotic drugs (incidence-rate ratio, 3.19; 95% confidence 
interval (CI), 2.41 to 4.21; p less than 0.001). In participants being treated with typical antidepressants 
(haloperidol, thioridazine), the incidence-rate ratio for sudden cardiac death increased from 1.31 (95% 
CI, 0.97 to 1.77) for those using low doses to 2.42 (95% CI, 1.91 to 3.06) for those using high doses (p 
less than 0.001) (Ray et al, 2009). 

 
3.3.1.A.6   Torsades de pointes 

a)  Incidence: rare 
b)  Atypical ventricular tachycardia (torsade de pointes) presumably secondary to thioridazine was 
reported in a 53-year-old male and was successfully treated with isoproterenol infusion after 
unsuccessful use of other agents (Kemper et al, 1983). 
c)  A 56-year-old schizophrenic patient receiving thioridazine, trifluoperazine, and benztropine 
experienced syncope (Raehl et al, 1985). The patient experienced episodes of ventricular tachycardia 
with multifocal PVCs and torsade de pointes. 
d)  A patient had a preexisting prolonged QT interval that led to the development of potentially fatal 
ventricular arrhythmia (torsade de pointes) during low-dose, short-term therapy with thioridazine. The 
recurrent ventricular tachyarrhythmia was exacerbated by lidocaine and procainamide therapy but was 
effectively controlled by cardiac pacing (Kiriike et al, 1987). 
e)  Complete heart block and torsade de pointes was associated with thioridazine poisoning (3 grams). 
A 72-year-old female was semi comatose and had persistent third degree atrioventricular block, 
progressive hypotension and torsade de pointes. These symptoms resolved within 48 hours and no 
adverse sequelae persisted (Hulisz et al, 1994). 

 
3.3.2   Dermatologic Effects 

 
3.3.2.A   Thioridazine Hydrochloride 

Erythema multiforme 

Pseudolymphoma 

 
3.3.2.A.1   Erythema multiforme 

a)  Thioridazine 400 and 800 mg orally daily for 17 days was associated with the occurrence of 
erythema multiforme of the oral cavity in a 22-year-old patient with psychosis (Rees, 1985). 
Improvement of lesions was observed within 48 hours after the discontinuation of thioridazine and 
symptomatic treatment. 

 
3.3.2.A.2   Pseudolymphoma 

a)  A case of pseudolymphoma, manifested by itchy, slightly infiltrated erythemato-popular lesions in the 
face exacerbating after sun exposure, was reported in a patient taking thioridazine for 5 1/2 years 
(Kardaun et al, 1988). All lesions disappeared four weeks after the drug was discontinued. 

 
3.3.3   Endocrine/Metabolic Effects 

 
3.3.3.A   Thioridazine Hydrochloride 

Body temperature above normal 

Hirsutism 

Hyperprolactinemia 

Syndrome of inappropriate antidiuretic hormone secretion 

Weight gain 

 
3.3.3.A.1   Body temperature above normal 

a)  Apparent hyperpyrexia was induced by thioridazine in 43-year-old schizophrenic. The patient was 
taking 100 mg three times/day and was exposed to a non-air-conditioned environment during prolonged 
hot, humid weather (Jacknowitz, 1979). 
b)  Treatment with thioridazine resulted in hyperpyrexia and ventricular tachycardia in a young woman 
who was later shown to have thyrotoxicosis. Authors concluded that hyperthyroidism may enhance 
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thioridazine toxicity (Murphy & Fitzgerald, 1984). 
c)  In a study of hypothermia in the elderly, the effects of chlormethiazole, thioridazine, and 
lormetazepam were compared. Three out of 14 patients experienced postural hypotension 
(chlormethiazole group) while 11 of 14 developed the same reaction following thioridazine. 
Chlormethiazole was equal to placebo in hypothermia, while thioridazine and lormetazepam caused a 
fall in temperature. For behavior control in the elderly, and for use as a hypnotic, chlormethiazole seems 
to be safer than thioridazine or lormetazepam (McCarthy et al, 1986). 

 
3.3.3.A.2   Hirsutism 

a)  A case of hirsutism associated with long-term thioridazine use (100 mg three times/day for 10 years) 
was reported (Phillips et al, 1979). 

 
3.3.3.A.3   Hyperprolactinemia 

a)  Increased tumor size of a prolactin-secreting pituitary chromophobe adenoma occurred in a 42-year-
old schizophrenic male who was receiving thioridazine. Thioridazine was discontinued and the patient 
started on bromocriptine 7.5 mg/day to decrease tumor size and diazepam to control anxiety. Peripheral 
vision improved and prolactin levels decreased over the next 6 months (Weingarten & Thompson, 
1985). 

 
3.3.3.A.4   Syndrome of inappropriate antidiuretic hormone secretion 

a)  Summary 
1)  The syndrome of inappropriate antidiuretic hormone secretion (SIADH) has been infrequently 
reported with phenothiazines. 

b)  SIADH was reported in a 42-year-old male receiving thioridazine 400 milligrams daily. The patient 
presented with symptoms of hyponatremia (serum sodium of 113 mEq/L), metabolic alkalosis, and 
coma. The sodium level returned to normal following discontinuation of thioridazine and supportive 
therapy, which included a normal saline infusion. The patient had similar hyponatremic episodes with 
other phenothiazine derivatives (Ananth & Lin, 1987). 
c)  A 58-year-old woman with chronic depression became acutely agitated and received 500 milligrams 
of thioridazine within an hour. It was noted that her water consumption increased during a 9-hour 
period. The patient was found unresponsive with intermittent seizure activity. Serum sodium was 114 
mEq/L, while plasma and urine osmolality were 235 and 512 mOsm/kg, respectively. Fluid restriction 
improved the signs and symptoms of SIADH (Vincent & Emery, 1978). 
d)  One case of syndrome of inappropriate antidiuretic hormone secretion (SIADH) was reported in a 
60-year-old schizophrenic patient who received thioridazine 150 milligrams/day for several months. The 
patient was comatose, possessed a serum sodium of 112 mEq/L, urine sodium of 17 mEq/L, and serum 
and urine osmolality of 239 and 257 mOsm/kg, respectively. A hemogram, ECG, brain scan, and 
roentgenograms of the skull, chest, and spine were normal. Thyroid, adrenal, liver, and kidney function 
tests were also within normal limits. An EEG revealed a diffuse slow-wave abnormality. The patient was 
treated with fluid restriction, regained consciousness, and was subsequently discharged (Matuk & 
Kalyanaraman, 1977). 

 
3.3.3.A.5   Weight gain 

a)  Thioridazine administration was associated with weight gain in acute paranoid psychotic patients. 
Participants were divided into 3 subgroups: male patients (25 to 68 years old); female patients younger 
than 50 years old; and female patients older than 50 years old. Doses ranged from 80 to 1000 
milligrams/day. Out of 8 male patients, 5 experienced a 1% to 10% increase in weight, while 3 
demonstrated a 1 to 5% reduction in weight. All 9 female patients, younger than 50 years old, displayed 
a 1% to 20% increase in body weight. Eight of 16 female patients older than 50 years old experienced a 
1% to 15% increase in weight, 4 individuals maintained their weight, and 3 subjects demonstrated a 1% 
to 5% reduction in weight. No specific doses were mentioned to determine if a dose response 
relationship existed (Ohman & Axelsson, 1980). 

 
3.3.4   Gastrointestinal Effects 

 
3.3.4.A   Thioridazine Hydrochloride 

Constipation 

Dysphagia 

Parotitis 

Vomiting 
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Xerostomia 

 
3.3.4.A.1   Constipation 

a)  Constipation and DIARRHEA have been reported with thioridazine therapy (Prod Info Mellaril(R), 
2000ae). 

 
3.3.4.A.2   Dysphagia 

See Drug Consult reference: ANTIPSYCHOTIC-INDUCED DYSPHAGIA 
 
3.3.4.A.3   Parotitis 

a)  A 21-year-old female treated with doses of up to 2 g/day of thioridazine with trifluoperazine 
developed an enlargement of the parotid glands. Discontinuation of thioridazine resulted in the glands 
returning to normal despite continued trifluoperazine administration. Readministration of thioridazine 
resulted in gland enlargement. The author postulated that passive congestion as a result of the 
atropine-like effects of the phenothiazine caused SALIVARY GLAND ENLARGEMENT (Worthington, 
1965). 

 
3.3.4.A.4   Vomiting 

a)  Vomiting and symptoms of irritability have been associated with abrupt withdrawal of thioridazine 
therapy. A 9-year-old male with minimal brain dysfunction treated with 125 mg/day of thioridazine for 18 
months developed symptoms of IRRITABILITY, STOMACH PAINS, NAUSEA and vomiting 1 to 3 
weeks following abrupt withdrawal of the drug. In addition, dyskinetic movements including 
choreoathetotic movements of the hands and fingers associated with facial grimacing also developed 
on the fourteenth day post-withdrawal but decreased in frequency lasting up to 90 days (Yepes & 
Winsburg, 1977). 

 
3.3.4.A.5   Xerostomia 

a)  Dryness of the mouth has been reported with thioridazine therapy (Prod Info Mellaril(R), 2000ae). 
 
3.3.5   Hematologic Effects 

 
3.3.5.A   Thioridazine Hydrochloride 

 
3.3.5.A.1   Agranulocytosis 

a)  Summary 
1)  Leukopenia and agranulocytosis are the most common hematopoietic adverse drug reactions 
reported with thioridazine, and the phenothiazine derivatives are frequently implicated in this 
reaction. Estimates of the incidence of phenothiazine-induced agranulocytosis vary from 1 to 300 
per 100,000 patients. 

b)  Incidence: rare 
c)  A female was treated with thioridazine and developed agranulocytosis and THROMBOCYTOPENIA 
and subsequently died due to cerebral hemorrhage (Ekblom & Walinder, 1965). 

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Thioridazine Hydrochloride 

 
3.3.6.A.1   Hepatotoxicity 

a)  Summary 
1)  Nearly all the phenothiazines have been associated with the picture of cholestatic jaundice or 
mixed cholestatic-hepatocellular jaundice. Onset of clinical jaundice usually occurs during the 
second to fourth week of therapy, but the reaction is not necessarily related to either dose or 
duration of therapy. 

b)  Possible thioridazine-induced hepatic dysfunction was reported in a 38-year-old female who 
received thioridazine 300 milligrams/day. Six days following the initiation of thioridazine the patient 
became delusional, edematous, and serum AST (aspartate aminotransferase) was 104 units/L (normal 
0 to 41 units/L), while ALT (alanine aminotransferase) was 48 units/L (normal 0 to 45 units/L), and LDH 
(lactate dehydrogenase) was 376 units/L (normal 100 to 225 units/L). Thioridazine was discontinued 
and the serum levels of AST and ALT normalized within 7 days, however the LDH remained elevated 
(305 units/L). It is difficult to assess the relationship of thioridazine to the development of transient 
hepatic dysfunction, as amitriptyline was administered concurrently (Pies, 1982). 
c)  Hepatic dysfunction associated with thioridazine which presented with normal bilirubin and normal 
liver enzyme levels was reported in a 34-year-old male schizophrenic (Urberg, 1990). 

 
3.3.9   Neurologic Effects 
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3.3.9.A   Thioridazine Hydrochloride 

Central nervous system finding 

Confusion 

Extrapyramidal sign 

Neuroleptic malignant syndrome 

Parkinsonism 

Seizure 

Tardive dyskinesia 

 
3.3.9.A.1   Central nervous system finding 

a)  Summary 
1)  Drowsiness is common, especially with large doses, but tends to diminish with continued 
therapy (Prod Info Mellaril(R), 2000ae). Extrapyramidal symptoms, tardive dyskinesia, and 
confusion occur less frequently; however, these side effects are more serious and may require a 
reduction in dosage (Theofilopolous et al, 1984; Jeste et al, 1982; Meyer et al, 1983). 

b)  In a retrospective analysis of 141 adult thioridazine mono-intoxications, the most frequent symptoms 
of toxicity, were DROWSINESS and sinus tachycardia (Schuerch et al, 1996). Drowsiness occurred 
after ingestion of 1225 mg (median; range 100 to 5000 mg) and sinus tachycardia occurred after 
ingestion of 1125 mg (median; range 250 to 8000 mg). The most frequent symptom of intoxication in 61 
pediatric cases was drowsiness, which occurred after a median thioridazine ingestion of 4 mg/kg (range 
2.2 to 27 mg/kg). 
c)  A 10-year-old boy treated concurrently with thioridazine and methylphenidate developed persistent 
TICS of the head and shoulders. Clonidine did not reduce the tics, suggesting the site of dysfunction is 
not within the noradrenergic system (Casat & Wilson, 1986). 
d)  Two hyperactive boys, who had developed motor and phonic tics during stimulant treatment, reacted 
similarly to low doses of haloperidol and thioridazine. Neuroleptic-induced tics may be a consequence 
of presynaptic dopamine blockade (Gualtieri & Patterson, 1986). 

 
3.3.9.A.2   Confusion 

a)  A case of a 35-year-old female treated with thioridazine 25 mg orally 3 times/day developed a toxic 
confusion state. Discontinuation of thioridazine and institution of chlordiazepoxide resulted in clearing of 
the symptoms (De Hart, 1969). 
b)  A 67-year-old male treated with thioridazine for chronic brain syndrome developed, at higher 
dosages (25 to 50 mg twice a day), a toxic confusional state characterized as hyperactivity, startle 
reaction, coma, and Cheyne-Stokes respiration. Lowering of the dosage of the drug to 25 mg/day 
resulted in the patient becoming less comatose and less stuporous (Hader & Schulman, 1965). 
c)  The influence of thioridazine (1 and 1.5 mg/kg) on human cognitive, psychomotor, and reaction 
performance as well as subjective feelings was studied. Equivalent doses ranged from 65 to 80 mg and 
97 to 120 mg. Performance was reduced in all areas and the most pronounced effects occurred in the 
subjective state of well-being. Reaction performance was impaired only at the higher dose. Effects on 
cognitive performance varied and showed least correlation with dose (Meyer et al, 1983). 
d)  Confusion, memory impairment, and cognitive deficits were reported in a 17-year-old female 
schizophrenic patient who was treated with thioridazine 200 mg per day and lithium carbonate 1200 
mg/day. Lithium levels were nontoxic (0.8 to 0.9 mEq/L) (Bailine & Doft, 1986). 

 
3.3.9.A.3   Extrapyramidal sign 

a)  Thioridazine has been shown to cause significant impairment of psychomotor performance as 
measured by pencil-and-paper tests, critical flicker fusion frequency, wire-maze tracing and tapping. 
Doses of 50 mg were evaluated in healthy volunteers (Theofilopolous et al, 1984). 

 
3.3.9.A.4   Neuroleptic malignant syndrome 

a)  Incidence: rare 
b)  A case of neuroleptic malignant syndrome (NMS) was reported in a 70-year-old psychiatric patient 
who had taken 100 to 300 mg of thioridazine per day for 18 months (Twemlow & Bair, 1983). 
c)  A neuroleptic malignant syndrome was described in a 22-year-old woman with psychosis following 
an increase of her dose of thioridazine to 75 mg daily (Zammit & Sullivan, 1987). The patient responded 
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initially to withdrawal of thioridazine, however haloperidol administration for 1 day was followed by 
return of symptoms. Withdrawal of haloperidol resulted in stabilization; however, the patient remained 
psychotic and was eventually treated successfully with chlorpromazine without adverse sequelae. 
These data suggest that thioridazine may also cause the neuroleptic malignant syndrome. 

 
3.3.9.A.5   Parkinsonism 

a)  Summary 
1)  Contrary to common belief, the results of a retrospective cohort study suggest that atypical 
antipsychotics may not be safer than typical antipsychotics when dose and potency are considered 
(Rochon et al, 2005). 

b)  LITERATURE REPORTS 
1)  The results of a cohort study indicate that high-dose atypical antipsychotic therapy carries a 
similar risk for the development of parkinsonism as does typical antipsychotic therapy. In a 
population-based, retrospective cohort study, adults (aged 66 years and older) with evidence of 
dementia were followed for up to 1 year for the development of parkinsonism symptoms associated 
with typical or atypical antipsychotic use. As compared with older adults receiving atypical 
antipsychotic therapy (ie, olanzapine, risperidone, quetiapine), incident parkinsonism was 30% 
more likely to occur in those taking typical antipsychotics (ie, chlorpromazine, haloperidol, 
perphenazine) (adjusted HR, 1.3; 95% CI, 1.04 to 1.58), and 60% less likely to occur in patient who 
did not receive either therapy (HR, 0.4; 95% CI, 0.29 to 0.43). Older adults using higher potency 
typical antipsychotics had almost a 50% greater risk of experiencing parkinsonism as compared 
with patients prescribed atypical antipsychotics (all were considered lower potency) (HR, 1.44; 95% 
CI, 1.13 to 1.84); however, in patients receiving lower potency typical antipsychotics, the risk of 
developing parkinsonism was no different from that in adults taking atypical antipsychotics (HR, 
0.75; 95% CI. 0.48 to 1.15). In addition, a positive dose-related relationship was observed between 
the occurrence of incident parkinsonism and the use of atypical antipsychotics. The risk for 
developing parkinsonism was more than twice as great in patients using a high-dose atypical 
antipsychotic agent as compared with those prescribed a low-dose atypical antipsychotic agent 
(HR, 2.07; 95% CI, 1.42 to 3.02). Furthermore, patients taking a typical antipsychotic were found to 
have a similar risk for the development of parkinsonism as patients receiving high-dose atypical 
antipsychotic therapy (p=ns). The authors conclude that atypical antipsychotics may not be safer 
than typical antipsychotics when dose and potency are considered (Rochon et al, 2005). 

 
3.3.9.A.6   Seizure 

See Drug Consult reference: ANTIPSYCHOTICS - EFFECT ON SEIZURE THRESHOLD 
 
3.3.9.A.7   Tardive dyskinesia 

a)  The risk of developing tardive dyskinesia and the likelihood it will become irreversible are thought to 
be associated with the duration of therapy and the cumulative dose; the elderly, especially elderly 
women, appear to be more prone to this syndrome (Prod Info Mellaril(R), 2000ae). 
b)  A 17-year-old female treated with 100 to 800 mg/day of thioridazine over a 2-year period developed 
tardive dyskinesia. Discontinuation of thioridazine and initiation of Deanol(R) therapy in doses of up to 
1200 mg/day resulted in gradual improvement of the condition. After 3 months of deanol therapy the 
drug was discontinued, and the symptoms did not return (Kumar, 1976). 
c)  There was no correlation between serum concentrations of thioridazine and its major metabolites, 
THD-2-sulfoxide, THD-2-sulfone, and THD-5-oxide and presence of symptoms of tardive dyskinesia 
(TD) in elderly chronic schizophrenic patients (Widerlov et al, 1982). However, another study reported 
higher serum concentration-to-dose ratios in 16 middle aged or elderly female patients. Sulforidazine 
was significantly elevated in serum of TD patients compared to control (Jeste et al, 1982). 

 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Thioridazine Hydrochloride 

Oculogyric crisis 

Retinopathy 

 
3.3.10.A.1   Oculogyric crisis 

a)  Oculogyric crisis has been reported following the use of thioridazine 10 milligrams (Fitzgerald & 
Jankovic, 1989). 

 
3.3.10.A.2   Retinopathy 

a)  Thioridazine has produced pigmentary retinopathy with visual impairment. This effect appears to be 
dose related. Patients develop pigmentary changes within 2 to 8 weeks after initiation of therapy with 
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acute symptoms including blurred vision, night blindness, and partial color blindness. After thioridazine 
is discontinued, pigmentary changes may still progress, however, visual function usually improves. 
Thioridazine appears to bind to the melanin granules in the retinal pigment epithelium which alters 
retinal enzyme kinetics (Shah et al, 1998). The manufacturer cautions not to exceed a maximum daily 
dose of 800 mg/day to avoid this adverse effect (Prod Info Mellaril(R), 2000ae). 
b)  A 28-year-old woman experienced decreased vision in both eyes for 2 weeks after receiving 
thioridazine 800 milligrams 4 times daily for 8 weeks. Her dilated fundus revealed a diffuse pigmentary 
retinopathy of the entire post-equatorial fundus. With fluorescein angiography, confluent areas of 
punctate hyperfluorescence consistent with diffuse retinal pigment epithelial alterations were seen 
(Shah et al, 1998). 
c)  Yellow vision occurred in a patient after receiving thioridazine 25 mg three times/day for 4 days 
(Giannini & Mahar, 1980, 1981). 
d)  Measurement of the oscillatory potentials of the electroretinogram (ERG) and the O2 wavelet may 
be necessary to detect early changes of the retina caused by thioridazine therapy. The investigators 
feel a daily dosage of 160 mg over the long term or 400 mg for shorter periods are critical levels of drug 
administration (Miyata et al, 1980). 
e)  Two of 18 mentally retarded institutionalized subjects who had received long-term, high dose 
treatment with thioridazine or chlorpromazine developed corneal and ventricular opacities (Gualtieri et 
al, 1982). 
f)  PIGMENTARY RETINOPATHY was reported in a 57-year-old woman receiving low doses of 
thioridazine (400 mg daily for approximately 15 years) (Lam & Remick, 1985). 
g)  Three cases of NUMMULAR RETINOPATHY caused by thioridazine were reported. This retinopathy 
is a clinical subset of classic thioridazine pigmentation retinopathy. Nummular areas of retinal pigment 
epithelial atrophy separated by relatively intact pigment epithelium are found in the midretinal periphery 
with sparing of central vision. This can occur with doses of thioridazine previously considered safe 
(Kozy et al, 1984). Severe nummular retinopathy and visual dysfunction were reported in a 52-year-old 
male with paranoid schizophrenia taking thioridazine 200 milligrams or less, over the past 13 years 
(Tekell et al, 1996). 
h)  A 51-year-old female patient developed pigmentation retinopathy after taking 400 to 800 mg 
thioridazine for 2 months. This is below the 800 mg ceiling dose recommended by the manufacturer and 
suggests that clinicians should carefully investigate visual complaints of patients taking thioridazine in 
the upper end of the approved dosage range (Hamilton, 1985). 
i)  Thioridazine toxicity to the eye has been described as "progressive chorioretinopathy", but this 
designation can be misleading. During the first year after TDZ exposure, retinal pigmentation evolves 
from a granular to a patchy or nummular appearance. However, visual function and the 
electroretinogram typically improve during this period. Some cases may show chorioretinal atrophy and 
functional loss many years later, but there is little evidence for drug-related progression. Late atrophy 
may represent degeneration of cells that were injured subclinically during the time of initial drug 
exposure. Although TDZ toxicity produces an evolving pigmentary disturbance, functional changes must 
be monitored independently of fundus appearance (Marmor, 1990). 

 
3.3.14   Reproductive Effects 

 
3.3.14.A   Thioridazine Hydrochloride 

Breast cancer 

Sexual dysfunction 

 
3.3.14.A.1   Breast cancer 

a)  Benign INTRADUCTAL PAPILLOMA occurred in a 71-year-old male following approximately 10 
years of treatment of thioridazine for a chronic psychiatric disorder (Sara & Gottfried, 1987). 
Examination revealed a subareolar mass distending the left nipple with no discharge; the right breast 
was unaffected. Six months later, recurrence of a mass in the same breast was observed without pain 
or discharge, presumably during continued thioridazine therapy. No data were presented regarding 
effects of withdrawal of Mellaril(R) or substitution therapy with other non-phenothiazine psychotropic 
agents, and it is impossible to definitely attribute the papilloma to phenothiazine therapy. 

 
3.3.14.A.2   Sexual dysfunction 

a)  INHIBITION OF EJACULATION related to thioridazine occurred in a 32-year-old patient 1 week after 
starting the drug at a dose of 200 mg/day (Yassa, 1983). 
b)  Four cases of male patients, age range 20 to 40 years, treated with oral thioridazine 100 mg four 
times/day developed histories of prolonged PAINFUL ERECTIONS (PRIAPISM) which persisted for 1 to 
2 days. All patients were treated with corporeal aspiration and corpus cavernosum-corpus spongiosum 
shunts with good results. The authors postulated the mechanism to be due to peripheral adrenergic 
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blockade (Dorman & Schmidt, 1976). 
c)  An 11-year-old boy receiving thioridazine for attention deficit disorder presented to the emergency 
room with PRIAPISM 30 hours in duration. A penile block with 1% lidocaine was performed. Using a 27 
gauge needle inserted into 1 corporeal body, 0.2 to 0.4 milliliters of phenylephrine 1 milligram/milliliter 
was instilled every 15 minutes until detumescence occurred. No adverse effects were observed (Siegel 
& Reda, 1997). 
See Drug Consult reference: DRUG-INDUCED SEXUAL DYSFUNCTION 

 
3.3.15   Respiratory Effects 

 
3.3.15.A   Thioridazine Hydrochloride 

 
3.3.15.A.1   Pulmonary embolism 

a)  The use of psychotropic medications has been linked to an increased risk of fatal pulmonary 
embolism. In a case-control study including 62 cases of fatal pulmonary embolism and 243 matched 
controls, researchers found that compared to non-use, the current use of conventional antipsychotic 
medications (ie, thioridazine and haloperidol) was associated with an increased risk of fatal pulmonary 
embolism (adjusted odds ratio, 13.3; 95% confidence interval (CI), 2.3 to 76.3). In addition, low potency 
antipsychotics, such as thioridazine, were associated with the highest risk, with an odds ratio of 20.8 
(95% CI, 1.7 to 259). The current use of antidepressants was also associated with an increased risk of 
fatal pulmonary embolism (adjusted odds ratio, 4.9; 95% CI, 1.1 to 22.5); however, current or past use 
of other psychotropic drugs was not associated with an increased risk (adjusted odds ratio, 1.4; 95% CI, 
0.3 to 5.8). (Parkin et al, 2003). 

 
3.3.16   Other 

 
3.3.16.A   Thioridazine Hydrochloride 

Dead - sudden death 

Death 

Extrapyramidal disease 

Withdrawal sign or symptom 

 
3.3.16.A.1   Dead - sudden death 

a)  Sudden death has been associated with phenothiazines such as thioridazine (Shader & Greenblatt, 
1998). Deaths are most likely of cardiac origin and may be attributable to phenothiazine-induced 
ventricular tachyarrhythmias. 
b)  A 68-year-old man being treated with thioridazine 25 milligrams 3 times daily for behavioral 
problems was found dead on the fifth day of treatment (Thomas & Cooper, 1998). His post-mortem 
examination revealed no coronary thrombosis, myocardial infarction, or other significant pathology 
except for ischemic heart disease. The certificate of death noted the cause of death as cardiac 
arrhythmia due to ischemic heart disease. 
c)  Thioridazine was associated with sudden death syndrome in a 20-year-old female hospitalized for 
bizarre behavior of 1 week duration and treated initially with chlorpromazine but with subsequent 
development of a skin rash (Goodson & Litkenhous, 1976). Therapy was changed to thioridazine 500 
mg/day, and the patient remained hospitalized for 1 month, then was discharged. Approximately 7 
months later, the patient was again admitted for bizarre behavior and received four 100-mg doses of 
chlorpromazine within 2 days before it was discovered that the patient was allergic to the drug. 
Treatment was immediately changed to thioridazine in a dose of 200 mg 4 times a day and following 4 
days of treatment with thioridazine, the patient was found dead in bed. Autopsy revealed no cause of 
death. 

 
3.3.16.A.2   Death 

a)  Results of a population-based, retrospective cohort study demonstrated that the use of conventional 
antipsychotics was associated with an even greater risk for death than atypical antipsychotics when 
administered to elderly patients (aged 66 years and older) with dementia. Atypical versus no 
antipsychotic use and conventional versus atypical antipsychotic use pair-wise comparisons were 
made. A total of 27,259 matched pairs were identified and the dementia cohort was stratified based on 
place of residence (community versus long-term care facilities). In order to adjust for difference in 
baseline health status, propensity score matching was used. The primary outcome of the study was all-
cause mortality. The risk for death was evaluated at 30, 60, 120, and 180 days after the antipsychotic 
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medications were initially dispensed. There was a statistically significant increase in the risk for death at 
30 days associated with new use of atypical antipsychotic medications compared with nonuse in both 
the community-dwelling cohort (adjusted hazard ratio (HR), 1.31 (95% confidence interval (CI), 1.02 to 
1.70); absolute risk difference, 0.2 percentage point) and long-term care cohort (adjusted HR, 1.55 
(95% CI, 1.15 to 2.07); absolute risk difference, 1.2 percentage points). For both cohorts, the risk 
associated with atypical antipsychotics appeared to persist to 180 days. The risk for death associated 
with conventional antipsychotics was even greater than the risk identified with atypical antipsychotics. At 
30 days, the adjusted HR for the community-dwelling cohort was 1.55 (95% CI, 1.19 to 2.02) and 1.26 
(95% CI, 1.04 to 1.53) for the long-term care cohort (adjusted risk difference for both was 1.1 
percentage points). The risk appeared to persist to 180 days for both groups. Some important 
limitations to the study include unknown or unmeasured confounders may influence the results and 
cause of death could not be examined (Gill et al, 2007). 
b)  Results of a population-based, retrospective cohort study demonstrated comparable to possibly 
greater risk of death associated with the use of conventional antipsychotic medications in the elderly 
(aged 65 years and older) compared with atypical antipsychotic medications. The analysis excluded 
patients with cancer and included only new users of antipsychotic medications. The primary study 
outcome was 180-day all-cause mortality. A set of potential confounders was measured based on 
healthcare utilization data within 6 months before the initiation of antipsychotic medications. Of the 
37,241 elderly patients identified, 12,882 and 24,359 received conventional and atypical antipsychotic 
medications, respectively. The risk of death in the conventional drug group within the first 180 days was 
14.1% compared with 9.6% in the atypical drug group (unadjusted mortality ratio, 1.47; 95% confidence 
interval (CI), 1.39 to 1.56). In the multi-variable analysis which controlled for potential confounders, the 
adjusted mortality ratio for the risk of death within 180 days for conventional versus atypical drug 
therapy was 1.32 (95% CI, 1.23 to 1.42). When the most frequently prescribed conventional 
antipsychotic drugs were compared with risperidone, the mortality ratio associated with haloperidol was 
2.14 (95% CI, 1.86 to 2.45) and loxapine was 1.29 (95% CI, 1.19 to 1.40), while there was no difference 
associated with olanzapine. The increased mortality risk for conventional versus atypical drug therapy 
was greatest when doses higher (above median) doses were used (mortality ratio 1.67; 95% CI, 1.5 to 
1.86) and also during the first 40 days of therapy (mortality ratio 1.6; 95% CI, 1.42 to 1.8). Confirmatory 
analyses consisting of multi-variable Cox regression, propensity score, and instrumental variable 
estimation confirmed the results of the study (Schneeweiss et al, 2007). 
c)  The results of a retrospective cohort study indicate that conventional antipsychotic agents are at 
least as likely as atypical antipsychotic agents to increase the risk of death among elderly patients 65 
years of age or older. The study included 9142 new users of conventional agents (mean age, 83.2 
years) and 13,748 new users of atypical agents (mean age, 83.5 years). A higher adjusted relative risk 
of death was associated with the use of conventional antipsychotics as compared with atypical 
antipsychotics at all timepoints studied after beginning therapy (within 180 days: relative risk (RR), 1.37; 
95% confidence interval (CI), 1.27 to 1.49; less than 40 days: RR, 1.56; 95% CI, 1.37 to 1.78; 40 to 79 
days: RR, 1.37; 95% CI, 1.19 to 1.59; 80 to 180 days: RR, 1.27; 95% CI, 1.14 to 1.41). In addition, the 
adjusted risks of death observed in patients with dementia (RR, 1.29; 95% CI, 1.15 to 1.45), without 
dementia (RR, 1.45; 95% CI, 1.30 to 1.63), in a nursing home (RR, 1.26; 95% CI, 1.08 to 1.47), or not in 
a nursing home (RR, 1.42; 95% CI, 1.29 to 1.56) were also higher with the use of conventional 
antipsychotic therapy as compared with atypical antipsychotic use. This risk appeared to be dose-
related and was greater with the use of higher dose (ie, greater than the median) conventional 
antipsychotics (RR, 1.73; 95% CI, 1.57 to 1.9). Additional studies which specifically investigate the 
optimum care of elderly patients requiring antipsychotic therapy are needed so that appropriate 
guidance regarding therapeutic intervention can be provided (Wang et al, 2005). 

 
3.3.16.A.3   Extrapyramidal disease 

See Drug Consult reference: NEUROLEPTIC-INDUCED EXTRAPYRAMIDAL REACTIONS 
 
3.3.16.A.4   Withdrawal sign or symptom 

a)  Labile hypertension occurred in a 62-year-old patient who was treated with thioridazine 200 mg per 
day (Thaker et al, 1985). Within 3 weeks after stopping the thioridazine episodes of hypertension 
(systolic pressure 150 to 180 mmHg, diastolic pressure 100 to 120 mmHg) lasting 4 to 8 hours were 
noted. After reinstituting thioridazine dosage at 300 mg per day, blood pressure was lowered to normal 
with no further hypertensive episodes. 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  Australian Drug Evaluation Committee's (ADEC) Category: C (Batagol, 1996) 

a)  Drugs which, owing to their pharmacological effects, have caused or may be suspected of causing 
harmful effects on the human fetus or neonate without causing malformations. These effects may be 
reversible. Accompanying texts should be consulted for further details. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
2)  Crosses Placenta: Yes 
3)  Clinical Management 

a)  In general, schizophrenia in pregnant patients represents a difficult clinical problem, for which few optimal 
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treatment options are available. If the benefits of treatment outweigh possible teratogenic risks (ie, if reality 
testing demonstrates a risk to life and limb, if the mother demonstrates gross inability to care for herself, 
and/or if supportive intervention including hospitalization is inadequate), antipsychotics should be used at 
the lowest effective dose to achieve adequate improvement in symptoms (Cohen et al, 1989; Spielvogel & 
Wile, 1986). Cautious use of high potency antipsychotics may yield the best therapeutic benefit with the 
least anticholinergic and sedative effects, however, clinical evaluations of comparative efficacy and safety 
are unavailable in this setting. 

4)  Literature Reports 
a)  In pooled data of 2,948 women exposed to phenothiazines during pregnancy, no increased risk for fetal 
malformations was demonstrated (relative risk: 1.03; 95% confidence interval: 0.88-1.22). One study did 
show a relationship between phenothiazine use and teratogenicity, but the study had many confounders 
(Magee et al, 2002). 
b)  Although phenothiazines have been implicated in several cases of congenital malformations (Freeman, 
1972; Rafla, 1987), establishing a definite cause-effect relationship is extremely difficult; the incidence of 
malformations does not appear to be greater than that seen in the general population. Most studies have 
found phenothiazines to be safe for both mother and fetus if used in low doses during pregnancy (Ayd, 
1976; Kris, 1965; Miklovich & van den Berg, 1976). 
c)  Extrapyramidal symptoms, including hypertonia, tremor, and abnormal hand posturing, which resolved 
between 10 and 22 months of age, were reported in an infant maternally exposed to thioridazine, 
trifluoperazine, and chlorpromazine (Hill et al, 1966). 

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk 
when used during breastfeeding. Weigh the potential benefits of drug treatment against potential risks 
before prescribing this drug during breastfeeding. 

2)  Clinical Management 
a)  No reports describing the use of thioridazine during human lactation are available and the effects on the 
nursing infant from exposure to the drug in milk are unknown. It is not known if thioridazine affects the 
quantity and composition of breastmilk. Until more data is available, use caution when considering the use of 
thioridazine in lactating women. 

3)  Literature Reports 
a)  No reports describing the use of thioridazine during human lactation or measuring the amount, if any, of 
the drug excreted into milk have been located. 

4)  Drug Levels in Breastmilk 
a)  Thioridazine Hydrochloride 

1)  Active Metabolites 
a)  mesoridazine (Cohen et al, 1979a) 

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

Drug-Lab Modifications 

 
3.5.1   Drug-Drug Combinations 

Acecainide 

Acetylcholine 

Ajmaline 

Amantadine 

Amiodarone 

Amisulpride 

Amitriptyline 
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Amoxapine 

Aprindine 

Arsenic Trioxide 

Astemizole 

Azimilide 

Belladonna 

Belladonna Alkaloids 

Benztropine 

Bepridil 

Betel Nut 

Bretylium 

Bromocriptine 

Bupropion 

Cabergoline 

Chloral Hydrate 

Chloroquine 

Chlorpromazine 

Cinacalcet 

Cisapride 

Clarithromycin 

Clozapine 

Darifenacin 

Darunavir 

Dehydroepiandrosterone 

Desipramine 

Dibenzepin 

Diethylpropion 

Disopyramide 
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Dofetilide 

Dolasetron 

Doxepin 

Droperidol 

Duloxetine 

Encainide 

Enflurane 

Erythromycin 

Evening Primrose 

Fentanyl 

Flecainide 

Fluconazole 

Fluoxetine 

Fluvoxamine 

Foscarnet 

Fosphenytoin 

Gatifloxacin 

Gemifloxacin 

Grepafloxacin 

Halofantrine 

Haloperidol 

Halothane 

Hydroquinidine 

Ibutilide 

Iloperidone 

Imipramine 

Iopamidol 

Isoflurane 
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Isradipine 

Kava 

Ketanserin 

Lapatinib 

Levodopa 

Levofloxacin 

Levomethadyl 

Levorphanol 

Lidoflazine 

Lithium 

Lithospermum 

Lorcainide 

Lubeluzole 

Lumefantrine 

Mefloquine 

Meperidine 

Methadone 

Methadone 

Metoprolol 

Metrizamide 

Morphine 

Morphine Sulfate Liposome 

Moxifloxacin 

Nortriptyline 

Octreotide 

Ondansetron 

Orphenadrine 

Oxycodone 
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Paliperidone 

Paroxetine 

Pentamidine 

Phenobarbital 

Phenylalanine 

Phenytoin 

Pimozide 

Pindolol 

Pirmenol 

Porfimer 

Prajmaline 

Probucol 

Procainamide 

Procarbazine 

Procaterol 

Prochlorperazine 

Procyclidine 

Propafenone 

Propranolol 

Protirelin 

Protriptyline 

Quetiapine 

Quinidine 

Ranolazine 

Rilonacept 

Risperidone 

Ritonavir 

Roxithromycin 
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Sematilide 

Sertindole 

Sotalol 

Sparfloxacin 

Spiramycin 

Sulfamethoxazole 

Sultopride 

Sunitinib 

Tapentadol 

Tedisamil 

Telithromycin 

Terfenadine 

Tetrabenazine 

Tramadol 

Trazodone 

Trifluoperazine 

Trihexyphenidyl 

Trimethoprim 

Trimipramine 

Vasopressin 

Vitex 

Ziprasidone 

Zolmitriptan 

Zotepine 

Zotepine 

 
3.5.1.A   Acecainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although no drug interaction studies have been performed, the manufacturer of thioridazine 
states that the concurrent use of thioridazine with other drugs known to prolong the QTc interval is 
contraindicated (Prod Info Thioridazine tablets, 2002). Class III antiarrhythmic agents may prolong the QT 
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interval in some patients, which may result in ventricular tachycardia, ventricular fibrillation, and torsades de 
pointes (Yamreudeewong et al, 2003; Prod Info Betapace(R), 2001; Prod Info Corvert(R), 2000; Corey et al, 
1999; Karam et al, 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval such as Class III antiarrhythmic agents is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.B   Acetylcholine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including acetylcholine 
(Prod Info Mellaril(R), 2000f). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.C   Ajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class Ia antiarrhythmics have been shown to prolong the QTc interval at the recommended 
therapeutic dose. Even though no formal drug interaction studies have been done, the coadministration of 
thioridazine with other drugs known to prolong the QTc interval, including Class Ia antiarrhythmic agents, is 
not recommended (Prod Info Mellaril(R), 2002a; Prod Info Procanbid(R), 2000; Prod Info Quinaglute(R), 
1999; Desai et al, 1981). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.D   Amantadine 

1)  Interaction Effect: worsening tremor 
2)  Summary: Worsening of tremor has occurred in elderly patients with Parkinson's disease when 
amantadine was co-administered with thioridazine (Prod Info Symmetrel(R), 2002). 
3)  Severity: minor 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: If amantadine and thioridazine are co-administered, monitor the patient for signs of 
tremor emergence or recurrence. 
7)  Probable Mechanism: unknown 

 
3.5.1.E   Amiodarone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although no drug interaction studies have been performed, the manufacturer of thioridazine 
states that the concurrent use of thioridazine with other drugs known to prolong the QTc interval is 
contraindicated (Prod Info Thioridazine tablets, 2002). Class III antiarrhythmic agents may prolong the QT 
interval in some patients, which may result in ventricular tachycardia, ventricular fibrillation, and torsades de 
pointes (Yamreudeewong et al, 2003; Prod Info Betapace(R), 2001; Prod Info Corvert(R), 2000; Corey et al, 
1999; Karam et al, 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval such as Class III antiarrhythmic agents is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.F   Amisulpride 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
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2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001b). Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999), 
haloperidol (O'Brien et al, 1999), pimozide (Prod Info Orap(R), 2000), quetiapine (Owens, 2001c), 
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-Laita et al, 
1999), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), ziprasidone (Prod Info GEODON(R) 
intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
antipsychotics, and thioridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.G   Amitriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of a tricyclic antidepressant and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.H   Amoxapine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of a tricyclic antidepressant and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.I   Aprindine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class I antiarrhythmic agents may prolong the QT interval in some patients, which may result 
in ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Although pharmacokinetic studies 
between thioridazine and other drugs which prolong the QT interval have not been performed, an additive 
effect cannot be excluded. Therefore, the concurrent administration of thioridazine with a Class I 
antiarrhythmic agent is contraindicated (Prod Info Rythmol(R), 2002; Prod Info Mellaril(R), 2002; Prod Info 
Tambocor(R), 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval, such as Class I antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.J   Arsenic Trioxide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, neither thioridazine nor 
arsenic trioxide should be coadministered with other drugs which are also known to prolong the QTc interval 
(Prod Info Mellaril(R), 2000l; Prod Info Trisenox(R), 2001a). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval, such as arsenic trioxide, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
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8)  Literature Reports 
a)  QT/QTc prolongation should be expected during treatment with arsenic trioxide and torsade de 
pointes as well as complete heart block has been reported. Over 460 ECG tracings from 40 patients 
with refractory or relapsed APL treated with arsenic trioxide were evaluated for QTc prolongation. 
Sixteen of 40 patients (40%) had at least one ECG tracing with a QTc interval greater than 500 msec. 
Prolongation of the QTc was observed between 1 and 5 weeks after arsenic trioxide infusion, and then 
returned towards baseline by the end of 8 weeks after arsenic trioxide infusion. In these ECG 
evaluations, women did not experience more pronounced QT prolongation than men, and there was no 
correlation with age (Prod Info Trisenox(R), 2001).  

 
3.5.1.K   Astemizole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including astemizole 
(Prod Info Mellaril(R), 2002; Prod Info Hismanal(R), 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval, such as astemizole, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.L   Azimilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although no drug interaction studies have been performed, the manufacturer of thioridazine 
states that the concurrent use of thioridazine with other drugs known to prolong the QTc interval is 
contraindicated (Prod Info Thioridazine tablets, 2002). Class III antiarrhythmic agents may prolong the QT 
interval in some patients, which may result in ventricular tachycardia, ventricular fibrillation, and torsades de 
pointes (Yamreudeewong et al, 2003; Prod Info Betapace(R), 2001; Prod Info Corvert(R), 2000; Corey et al, 
1999; Karam et al, 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval such as Class III antiarrhythmic agents is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.M   Belladonna 

1)  Interaction Effect: increased manic, agitated reactions, or enhanced anticholinergic effects resulting in 
cardiorespiratory failure, especially in cases of belladonna overdose 
2)  Summary: Belladonna contains L-hyoscyamine, atropine, and scopolamine with a total alkaloid content of 
at least 0.3% in the leaves and 0.5% in the roots (Blumenthal et al, 1998). The anticholinergic activity of the 
active alkaloids present in belladonna may predispose the patient to excessive anticholinergic activity if 
taken with a phenothiazine (Shader & Greenblatt, 1971; Taylor et al, 1970a; Louria, 1969a). Because 
belladonna is typically available as a homeopathic preparation, the clinical severity of the interaction with 
phenothiazines is unknown. Belladonna alkaloids have been used as "spiking" agents in illicit drugs. In the 
amount of belladonna used for this purpose, the interaction is well known and severe (Taylor et al, 1970a). 
Phenothiazines should not be used to sedate patients with belladonna toxicity; alternatives include short-
acting barbiturates, benzodiazepines, or chloral hydrate (Shader & Greenblatt, 1971; Louria, 1969a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation, 
urinary retention, tachycardia, decreased sweating, mydriasis, blurred vision, elevated temperature, 
muscular weakness, and sedation. If such effects are noted, belladonna should be discontinued 
immediately. In severe cases, paralytic ileus, confusion, psychoses, agitation, delusions, delirium, and 
paranoia may be encountered as well as tachycardia, dysrhythmia, and hypertension. In severe cases, 
immediate medical attention should be obtained. Benzodiazepines, short-acting barbiturates, or chloral 
hydrate may be used to sedate patients with anticholinergic toxicity (Shader & Greenblatt, 1971). 
7)  Probable Mechanism: additive anticholinergic effect 
8)  Literature Reports 

a)  Central nervous system depression occurred in patients taking an anticholinergic agent with a 
phenothiazine. Belladonna alkaloids have been used for "spiking" of illicit drugs. Treatment of toxicity 
from such use with a phenothiazine enhances the anticholinergic effects and may lead to coma and 
cardiorespiratory failure (Taylor et al, 1970).  
b)  Use of chlorpromazine to treat drug overdose with the illicit anticholinergic drug 2,5-dimethoxy-4-
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methyl amphetamine (STP) enhances mania and agitation, and may result in respiratory failure of 
cardiovascular collapse. Diazepam, chlordiazepoxide, or short-acting barbiturates may be treatment of 
choice for anticholinergic toxicity (Louria, 1969).  

 
3.5.1.N   Belladonna Alkaloids 

1)  Interaction Effect: increased manic, agitated reactions, or enhanced anticholinergic effects resulting in 
cardiorespiratory failure, especially in cases of belladonna overdose 
2)  Summary: Belladonna contains L-hyoscyamine, atropine, and scopolamine with a total alkaloid content of 
at least 0.3% in the leaves and 0.5% in the roots (Blumenthal et al, 1998). The anticholinergic activity of the 
active alkaloids present in belladonna may predispose the patient to excessive anticholinergic activity if 
taken with a phenothiazine (Shader & Greenblatt, 1971; Taylor et al, 1970a; Louria, 1969a). Because 
belladonna is typically available as a homeopathic preparation, the clinical severity of the interaction with 
phenothiazines is unknown. Belladonna alkaloids have been used as "spiking" agents in illicit drugs. In the 
amount of belladonna used for this purpose, the interaction is well known and severe (Taylor et al, 1970a). 
Phenothiazines should not be used to sedate patients with belladonna toxicity; alternatives include short-
acting barbiturates, benzodiazepines, or chloral hydrate (Shader & Greenblatt, 1971; Louria, 1969a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation, 
urinary retention, tachycardia, decreased sweating, mydriasis, blurred vision, elevated temperature, 
muscular weakness, and sedation. If such effects are noted, belladonna should be discontinued 
immediately. In severe cases, paralytic ileus, confusion, psychoses, agitation, delusions, delirium, and 
paranoia may be encountered as well as tachycardia, dysrhythmia, and hypertension. In severe cases, 
immediate medical attention should be obtained. Benzodiazepines, short-acting barbiturates, or chloral 
hydrate may be used to sedate patients with anticholinergic toxicity (Shader & Greenblatt, 1971). 
7)  Probable Mechanism: additive anticholinergic effect 
8)  Literature Reports 

a)  Central nervous system depression occurred in patients taking an anticholinergic agent with a 
phenothiazine. Belladonna alkaloids have been used for "spiking" of illicit drugs. Treatment of toxicity 
from such use with a phenothiazine enhances the anticholinergic effects and may lead to coma and 
cardiorespiratory failure (Taylor et al, 1970).  
b)  Use of chlorpromazine to treat drug overdose with the illicit anticholinergic drug 2,5-dimethoxy-4-
methyl amphetamine (STP) enhances mania and agitation, and may result in respiratory failure of 
cardiovascular collapse. Diazepam, chlordiazepoxide, or short-acting barbiturates may be treatment of 
choice for anticholinergic toxicity (Louria, 1969).  

 
3.5.1.O   Benztropine 

1)  Interaction Effect: decreased phenothiazine serum concentrations, decreased phenothiazine 
effectiveness, enhanced anticholinergic effects (ileus, hyperpyrexia, sedation, dry mouth) 
2)  Summary: The concurrent use of anticholinergic agents (benztropine, orphenadrine, procyclidine, 
trihexyphenidyl) to control extrapyramidal side effects may reduce oral absorption of phenothiazines, 
antagonize the behavioral and antipsychotic effects of the phenothiazine, and enhance anticholinergic side 
effects (Rivera-Calimlim et al, 1976e; Mann & Boger, 1978g; Singh & Kay, 1979c; Gershon et al, 1965g; 
Buckle & Guillebaud, 1967c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Anticholinergics (benztropine, orphenadrine, procyclidine, trihexyphenidyl) should 
not be used routinely with phenothiazine derivatives as prophylaxis against possible extrapyramidal 
symptoms; use should be reserved for situations where EPS occur and lowering of the antipsychotic dosage 
is not possible. Anticholinergic use should be reevaluated at least every three months. 
7)  Probable Mechanism: delayed gastric emptying, increased gut wall metabolism of phenothiazine, 
decreased absorption 
8)  Literature Reports 

a)  The concomitant administration of trihexyphenidyl and chlorpromazine has been shown to result in a 
decrease in chlorpromazine plasma levels (Rivera-Calimlim et al, 1973c; Gershon et al, 1965f). A 
crossover controlled study of the chlorpromazine-trihexyphenidyl interaction in psychiatric patients 
showed conclusively that trihexyphenidyl lowers plasma levels of chlorpromazine from 13% to 100% 
(Rivera-Calimlim et al, 1973c). The mechanism by which trihexyphenidyl lowers plasma levels of 
chlorpromazine was shown in rats to be an inhibition of gastric emptying by trihexyphenidyl, probably as 
a result of its anticholinergic activity (Rivera-Calimlim, 1976c). Slow gastric emptying will delay the 
transport of chlorpromazine to intestinal absorption sites and favor enhanced gastrointestinal 
metabolism.  
b)  Trihexyphenidyl may also directly reverse some of the therapeutic effects of chlorpromazine. A toxic 
psychosis has been commonly reported following usual therapeutic doses of anticholinergic drugs, 
particularly when these agents are used in conjunction with other drugs with anticholinergic properties. 
Symptoms may include visual hallucinations, confusion, disorientation, speech difficulty, emotional 
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lability and psychotic thinking (Perry et al, 1985c).  
c)  The chlorpromazine-trihexyphenidyl interaction may also include additive anticholinergic effects 
including constipation or paralytic ileus, dry mouth, blurred vision, increased intraocular pressure and 
urinary retention (Perry et al, 1985c). Hyperpyrexia has been reported, presumably due to blocking of 
exocrine sweat glands in combination with the hypothalamic dysregulation produced by antipsychotics 
(Mann & Boger, 1978f).  
d)  A significant reduction in fluphenazine serum levels occurred following addition of procyclidine in 
patients who were previously well stabilized. Following discontinuation of procyclidine, fluphenazine 
serum levels returned to baseline (Bamrah et al, 1986c). However, the addition of orphenadrine to 
perphenazine therapy resulted in no clinically relevant pharmacokinetic changes in the absorption, 
distribution, or elimination of perphenazine (Bolvig Hansen et al, 1979c).  

 
3.5.1.P   Bepridil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, bepridil should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including phenothiazines 
(Prod Info Compazine(R), 2002; Prod Info Mellaril(R), 2002d; Prod Info Stelazine(R), 2002; Prod Info 
Thorazine(R), 2002; Prod Info Serentil(R), 2001; Prod Info Vascor(R), 2000). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of bepridil and agents that prolong the QT interval, 
such as phenothiazines, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.Q   Betel Nut 

1)  Interaction Effect: increased extrapyramidal side effects of phenothiazines 
2)  Summary: Case reports have described increased extrapyramidal side effects when betel nut was 
chewed by patients taking fluphenazine and fluphenthixol for schizophrenia (Deahl, 1989a). The 
extrapyramidal effects were not improved with anticholinergic therapy with procyclidine, and resolved with 
betel nut discontinuation (Deahl, 1989a). A similar effect may occur if betel nut is chewed with other 
phenothiazine therapy. The cholinergic activity of betel nut has been attributed to the arecoline content. 
When given with peripheral anticholinergics, arecoline increased the heart rate due to central muscarinic 
agonist activity (Nutt et al, 1978a). Case reports suggest the onset of betel nut activity to be within 3 weeks 
with resolution within 4 to 7 days after discontinuation (Deahl, 1989a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: It is unclear to what extent the cholinergic effect of betel nut may increase the 
incidence of extrapyramidal side effects of phenothiazines, especially if patients are treated with 
anticholinergic agents to control these side effects. Deterioration in symptoms of patients with Parkinson's 
disease or other extrapyramidal movement disorders may be expected. Persons who have been chewing 
betel nut have a characteristic red stain on the teeth which may help the clinician discover betel nut use. 
7)  Probable Mechanism: cholinergic effect of betel nut 
8)  Literature Reports 

a)  Within 3 weeks of initiating betel nut chewing, a 51-year-old Indian man experienced marked rigidity, 
bradykinesia, and jaw tremor. This patient had been stabilized on fluphenazine decanoate depot 50 
milligrams (mg) every 3 weeks for schizophrenia and procyclidine 5 mg twice daily for a mild 
Parkinsonian tremor for the previous 2 years. Within one week of discontinuation of betel nut chewing, 
the patient's condition returned to baseline. This report appears to demonstrate decreased 
anticholinergic effects of procyclidine when coadministered with betel nut (Deahl, 1989).  
b)  A 45-year-old Indian man developed akathisia, tremor and stiffness following betel nut ingestion 
which was not affected by dosage escalations of up to 20 mg daily of procyclidine. This patient had 
been previously stabilized on fluphenthixol 60 mg depot every two weeks for the previous year for 
schizoaffective disorder without extrapyramidal side effects. His symptoms resolved over 4 days after 
discontinuing betel nut. It appears that the anticholinergic effects of procyclidine were diminished when 
betel nut was chewed concomitantly (Deahl, 1989).  
c)  High doses (5 mg, 10 mg, and 20 mg) of subcutaneous (SC) arecoline given one hour after SC 
administration of 0.5 mg of the peripheral anticholinergic agent methscopolamine increased the heart 
rate and blood pressure of six Huntington disease patients. Significant increases in blood pressure 
occurred at doses of 5 mg, 10 mg (p less than 0.01) and 20 mg (p less than 0.05). Heart rate increased 
at doses of 5 mg and 20 mg (p less than 0.01), and 10 mg (p less than 0.05). Subjective effects in some 
patients included tremor, flushing or pallor at the time of peak drug effect and nausea, weakness, and 
mental changes at the higher doses. No peripheral cholinergic effects were noted. The results indicated 
a central muscarinic effect for arecoline (Nutt et al, 1978).  
d)  A low dose (0.5 mg) of arecoline given intravenously 3 minutes after the peripheral anticholinergic 
agent glycopyrrolate 0.15 mg to 8 patients with major depressive disorder increased their heart rates. 
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The peak heart rate increase in a non-REM portion of the sleep cycle during the 10 minute post-infusion 
period was 6.75 +/- 12.9 beats per minute for placebo and 25 +/- 10.3 beats per minute for arecoline. 
The peak heart rates all began 1 to 8 minutes after the arecoline infusion, and the mean heart rate was 
significantly elevated over placebo from 2 to 10 minutes after arecoline infusion (p less than 0.05) 
(Abramson et al, 1985).  
e)  Though chewing betel nut alone does not significantly increase catecholamine levels, a popular betel 
nut preparation does. Six to eight minutes after chewing betel nut, 4 subjects had only a moderate 
increase in plasma noradrenaline from 266.2 +/- 105.7 picograms/milliliter (pg/mL) to 313.7 +/- 92.9 
pg/mL (p equal to 0.0607). Combining betel nut with lime, catechu and Piper betel flower as is 
commonly done caused significant elevation of norepinephrine in nine subjects from 292.2 +/- 59.5 
pg/mL to 375.1 +/- 130.0 pg/mL (p equal to 0.0244) and epinephrine from 62.5 +/- 23.9 pg/mL to 102.2 
+/- 45.0 pg/mL (p equal to 0.0226). In this group dopamine was also elevated in 8 of 9 subjects, but the 
mean was not significant (Chu, 1995).  

 
3.5.1.R   Bretylium 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although no drug interaction studies have been performed, the manufacturer of thioridazine 
states that the concurrent use of thioridazine with other drugs known to prolong the QTc interval is 
contraindicated (Prod Info Thioridazine tablets, 2002). Class III antiarrhythmic agents may prolong the QT 
interval in some patients, which may result in ventricular tachycardia, ventricular fibrillation, and torsades de 
pointes (Yamreudeewong et al, 2003; Prod Info Betapace(R), 2001; Prod Info Corvert(R), 2000; Corey et al, 
1999; Karam et al, 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval such as Class III antiarrhythmic agents is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.S   Bromocriptine 

1)  Interaction Effect: decreased bromocriptine effectiveness 
2)  Summary: Concomitant therapy with thioridazine and bromocriptine was reported to result in interference 
of the prolactin lowering effects of bromocriptine. In addition, a deterioration in visual fields was observed 
after 3 months of concurrent use, which resolved within 5 days of discontinuing thioridazine (Robbins et al, 
1984). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Because bromocriptine and thioridazine have opposite effects on dopamine 
receptors, the concurrent use of these two drugs is illogical. Alternative therapy to either drug should be 
considered. 
7)  Probable Mechanism: antagonism at dopamine receptors 

 
3.5.1.T   Bupropion 

1)  Interaction Effect: increased plasma levels of thioridazine 
2)  Summary: It is recommended that thioridazine, an antipsychotic metabolized by the cytochrome P450 
2D6 isoenzyme, be initiated at the lower end of the dose range when administered concomitantly with 
bupropion (Prod Info Wellbutrin XL(TM), 2003; Prod Info Zyban(R), 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of bupropion and thioridazine should be approached with caution 
and should be initiated at the lower end of the dose range of thioridazine. If bupropion is added to the 
treatment regimen of a patient already receiving thioridazine, consider decreasing the dose of thioridazine. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated thioridazine metabolism 

 
3.5.1.U   Cabergoline 

1)  Interaction Effect: the decreased therapeutic effect of both drugs 
2)  Summary: Cabergoline is a long-acting dopamine receptor agonist with a high affinity for dopamine-2 
receptors. It should not be administered concomitantly with dopamine-2 antagonists, such as 
phenothiazines, butyrophenones, thioxanthines, and metoclopramide (Prod Info Dostinex(R), 1996). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Cabergoline, a dopamine-2 receptor agonist, should not be used concurrently with 
a dopamine-2 antagonist, such as thioridazine. 
7)  Probable Mechanism: antagonistic pharmacologic effects 
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3.5.1.V   Chloral Hydrate 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including chloral hydrate 
(Prod Info Mellaril(R), 2000s; Young et al, 1986). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of chloral hydrate and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.W   Chloroquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including chloroquine 
(Prod Info Mellaril(R), 2000ad; Prod Info Aralen(R), 1999). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of chloroquine and agents that prolong the QT 
interval, such as thioridazine, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.X   Chlorpromazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT interval prolongation, torsades de pointes, 
cardiac arrest) 
2)  Summary: Because thioridazine may prolong the QT interval and increase the risk of arrhythmias, the 
concurrent administration of thioridazine and other phenothiazines is contraindicated (Prod Info Mellaril(R), 
2000l). Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info 
Compazine(R), 2002a; Prod Info Stelazine(R), 2002a; Prod Info Thorazine(R), 2002a). Other phenothiazines 
may have similar effects, though no reports are available. 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
thioridazine and other phenothiazines, is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.Y   Cinacalcet 

1)  Interaction Effect: increased thioridazine plasma concentrations 
2)  Summary: Cinacalcet is partially metabolized by and is a strong inhibitor of the CYP2D6 isozyme. 
Cinacalcet may increase blood concentrations of drugs that are predominantly metabolized by CYP2D6 and 
have a narrow therapeutic index, such as thioridazine. Therefore, if cinacalcet and thioridazine are 
coadministered, dose adjustments of thioridazine may be required (Prod Info SENSIPAR(TM) oral tablets, 
2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: If cinacalcet, a strong CYP2D6 inhibitor, is coadministered with a drug that is 
primarily metabolized by CYP2D6 and has a narrow therapeutic index, such as thioridazine, dose 
adjustments of the CYP2D6-metabolized drug may be necessary (Prod Info SENSIPAR(TM) oral tablets, 
2007). 
7)  Probable Mechanism: inhibition of CYP2D6-mediated thioridazine metabolism 

 
3.5.1.Z   Cisapride 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Cisapride therapy has resulted in serious cardiac arrhythmias, including ventricular 
tachycardia, ventricular fibrillation, torsades de pointes, and QT prolongation. Because phenothiazines also 
may prolong the QT interval and increase the risk of arrhythmias, the concurrent administration of cisapride 
with a drug from this class is contraindicated (Prod Info Propulsid(R), 2000). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of cisapride and phenothiazines is contraindicated. 
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7)  Probable Mechanism: additive effects on QT prolongation 
 
3.5.1.AA   Clarithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Clarithromycin can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes (Prod Info Biaxin(R), 2000). Because 
thioridazine may also prolong the QT interval and increase the risk of arrhythmias, the concurrent 
administration of clarithromycin and thioridazine is contraindicated (Prod Info Mellaril(R), 2000ac). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
clarithromycin and thioridazine, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AB   Clozapine 

1)  Interaction Effect: increased plasma concentrations of clozapine and or the phenothiazine 
2)  Summary: Coadministration of clozapine with other drugs that are metabolized by cytochrome P450 2D6, 
such as phenothiazines, should be approached with caution (Prod Info Clozaril(R), 2002). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of clozapine with other drugs metabolized by cytochrome P450 
2D6, such as phenothiazines, may require lower doses than usually prescribed for either clozapine or the 
phenothiazine. 
7)  Probable Mechanism: competitive substrate inhibition 

 
3.5.1.AC   Darifenacin 

1)  Interaction Effect: increased thioridazine exposure with an increased risk of QT prolongation and other 
side effects 
2)  Summary: Coadministered darifenacin may increase thioridazine exposure, causing a potential risk of QT 
prolongation or other serious adverse effects. Thioridazine, like imipramine, is metabolized primarily by the 
CYP2D6 isoenzyme and it has a narrow therapeutic window. The mean maximum concentration (Cmax) 
and area under the concentration-time curve (AUC) of imipramine increased 57% and 70%, respectively, 
when used together with darifenacin 30 mg once daily at steady-state. Note: The recommended dose of 
darifenacin is 7.5 or 15 mg once daily. The AUC of desipramine, the active metabolite of imipramine, 
increased 3.6-fold. Caution should be used with the coadministration of darifenacin and CYP2D6 substrates 
with a narrow therapeutic window, such as thioridazine (Prod Info Enablex, 2004). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the coadministration of darifenacin and other CYP2D6 substrates 
with a narrow therapeutic window, such as thioridazine. Monitor for thioridazine toxicity including QT 
prolongation. 
7)  Probable Mechanism: competitive inhibition of CYP2D6-mediated thioridazine metabolism 

 
3.5.1.AD   Darunavir 

1)  Interaction Effect: increased thioridazine plasma concentrations 
2)  Summary: Coadministration of ritonavir-boosted darunavir, a CYP2D6 inhibitor, and thioridazine, a 
CYP2D6 substrate, may result in increased plasma concentrations of thioridazine, possibly due to inhibition 
of CYP2D6-mediated thioridazine metabolism by darunavir/ritonavir. As this may result in thioridazine 
adverse effects, a lower dose of thioridazine should be considered with concomitant use is necessary (Prod 
Info PREZISTA(R) film coated oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of ritonavir-boosted darunavir and thioridazine may 
increase thioridazine plasma concentrations. Consider using a lower thioridazine dose when these agents 
are coadministered (Prod Info PREZISTA(R) film coated oral tablets, 2008). 
7)  Probable Mechanism: inhibition of CYP2D6-mediated thioridazine metabolism by darunavir/ritonavir 

 
3.5.1.AE   Dehydroepiandrosterone 

1)  Interaction Effect: reduced effectiveness of phenothiazines 
2)  Summary: Dehydroepiandrosterone (DHEA) levels within the normal range of 100 to 400 
microgram/deciliter (mcg/dL) are conducive to optimal treatment of patients with psychosis (Howard, 1992a). 
In case reports, patients have been resistant to antipsychotics when DHEA levels were elevated (Howard, 
1992a). Patients being treated with phenothiazines for psychosis should avoid DHEA supplementation. 
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3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of dehydroepiandrosterone (DHEA) and phenothiazines. If 
DHEA is elevated, treatment with dexamethasone 1 mg orally per day may be used to normalize DHEA 
levels. 
7)  Probable Mechanism: elevated dehydroepiandrosterone (DHEA) blood levels may reduce 
responsiveness to phenothiazines 
8)  Literature Reports 

a)  A 24-year-old female diagnosed with schizophrenia was resistant to daily doses of haloperidol 20 
milligrams (mg), fluphenazine 40 mg, lithium carbonate 1200 mg, and lithium carbonate 900 mg plus 
thioridazine 300 mg. The patient appeared Cushinoid with moon face, acne, facial hair, abdominal hair, 
and a 40 pound weight gain in the previous 8 months. Dehydroepiandrosterone (DHEA) measured as 
part of an endocrine panel was 725 micrograms/deciliter (mcg/dL) (normal: 100 to 400 mcg/dL). 
Dexamethasone 1 mg orally at bedtime resulted in substantial improvement within one week. The 
patient appeared calmer, more alert with improved psychotic symptoms and ability to concentrate. At 
two weeks, a repeated DHEA level was within normal range (328 mcg/dL). The author concluded that 
elevated DHEA levels were associated with severe psychosis resistant to conventional antipsychotic 
therapy (Howard, 1992).  
b)  A 13-year-old male decompensated with a subsequent two-year period of emotional problems 
accompanied by heavy use of LSD, hashish, barbiturates, and alcohol. His mental status included 
bizarre, disorganized, delusional thinking, auditory and visual hallucinations, paranoia, lack of attention 
to personal hygiene, agitation, and combativeness. He was diagnosed with chronic paranoid 
schizophrenia; schizophrenia, chronic undifferentiated type, and schizoaffective disorder, excited type. 
He was resistant to daily doses of trifluoperazine 40 mg, chlorpromazine 400 mg, and imipramine 100 
mg. He was also resistant to combination therapy with chlorpromazine 400 mg with thiothixene 80 mg, 
thioridazine 1000 mg, perphenazine 48 mg with lithium carbonate 1200 mg, clonazepam 4 mg, and 
carbamazepine 1200 mg daily. Baseline DHEA level exceeded 900 mcg/dL. A seven-day suppression 
test with dexamethasone 1 mg orally at bedtime resulted in a normal DHEA level of 200 mcg/dL. By day 
5, psychosis improved and the patient was well-oriented, conversational, and was making good eye 
contact. Once dexamethasone was discontinued, rapid decompensation and florid psychosis ensued 
despite "substantial amounts of psychotropic medications." DHEA increased to 536 mcg/dL. The author 
concluded that elevated DHEA levels were associated with florid psychosis resistant to conventional 
antipsychotic therapy (Howard, 1992).  

 
3.5.1.AF   Desipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of a tricyclic antidepressant and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.AG   Dibenzepin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of a tricyclic antidepressant and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.AH   Diethylpropion 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including diethylpropion 
(Prod Info Mellaril(R), 2000z). 
3)  Severity: contraindicated 
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4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AI   Disopyramide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class Ia antiarrhythmics have been shown to prolong the QTc interval at the recommended 
therapeutic dose. Even though no formal drug interaction studies have been done, the coadministration of 
thioridazine with other drugs known to prolong the QTc interval, including Class Ia antiarrhythmic agents, is 
not recommended (Prod Info Mellaril(R), 2002a; Prod Info Procanbid(R), 2000; Prod Info Quinaglute(R), 
1999; Desai et al, 1981). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AJ   Dofetilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although no drug interaction studies have been performed, the manufacturer of thioridazine 
states that the concurrent use of thioridazine with other drugs known to prolong the QTc interval is 
contraindicated (Prod Info Thioridazine tablets, 2002). Class III antiarrhythmic agents may prolong the QT 
interval in some patients, which may result in ventricular tachycardia, ventricular fibrillation, and torsades de 
pointes (Yamreudeewong et al, 2003; Prod Info Betapace(R), 2001; Prod Info Corvert(R), 2000; Corey et al, 
1999; Karam et al, 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval such as Class III antiarrhythmic agents is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.AK   Dolasetron 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Dolasetron can cause QTc interval prolongation. These changes are related in magnitude and 
frequency to the blood levels of the active metabolite, hydrodolasetron. Although the changes in QTc interval 
are self-limiting with declining blood levels of hydrodolasetron, some patients may experience prolonged 
QTc intervals for 24 hours or longer. Because of dolasetron's ability to cause QTc prolongation, its use with 
thioridazine is contraindicated (Prod Info Anzemet(R), 1997; Prod Info Mellaril(R), 2002g). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of dolasetron and thioridazine is contraindicated, 
since each of these agents can cause prolongation of the QTc interval. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AL   Doxepin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of a tricyclic antidepressant and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.AM   Droperidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturers of some phenothiazines state that concomitant use 
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with other drugs which prolong the QT interval is contraindicated (Prod Info Thioridazine tablets, 2002). QT 
prolongation has been observed in patients treated with droperidol (Prod Info Inapsine(R), 2001). Other 
phenothiazines may have similar effects, though no reports are available. 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of droperidol and thioridazine is contraindicated as it 
may precipitate QT prolongation. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AN   Duloxetine 

1)  Interaction Effect: increased thioridazine serum concentrations and risk of cardiac arrhythmia 
2)  Summary: Given thioridazine's tendency to prolong the QTc-interval in a dose-dependent manner, the 
attendant risk for developing serious or fatal ventricular arrhythmias precludes the safe concomitant use of 
duloxetine and thioridazine. Duloxetine is a moderately potent inhibitor of CYP2D6 (for which thioridazine is 
a substrate) and therefore, the coadministration of duloxetine with thioridazine is likely to produce elevated 
thioridazine plasma concentrations with attendant cardiotoxicity (Prod Info Mellaril(R), 2000c; Prod Info 
CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of duloxetine and thioridazine is contraindicated (Prod Info 
Mellaril(R), 2000c). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated thioridazine metabolism 

 
3.5.1.AO   Encainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class I antiarrhythmic agents may prolong the QT interval in some patients, which may result 
in ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Although pharmacokinetic studies 
between thioridazine and other drugs which prolong the QT interval have not been performed, an additive 
effect cannot be excluded. Therefore, the concurrent administration of thioridazine with a Class I 
antiarrhythmic agent is contraindicated (Prod Info Rythmol(R), 2002; Prod Info Mellaril(R), 2002; Prod Info 
Tambocor(R), 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval, such as Class I antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AP   Enflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which may also prolong the QTc interval, including enflurane (Owens, 2001; 
Prod Info Mellaril(R), 2002b). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that may prolong the QT 
interval, such as enflurane, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AQ   Erythromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Erythromycin significantly increased the mean QTc interval versus baseline in a retrospective 
study of 49 patients (Oberg & Bauman, 1995). Erythromycin has demonstrated QTc prolongation in 
combination with other drugs that prolong the QT interval (Prod Info PCE(R), 1997). Thioridazine has been 
shown to prolong the QT interval; the manufacturer states that the concurrent administration of thioridazine 
with other drugs known to prolong the QTc interval is contraindicated (Prod Info Mellaril(R), 2002e). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine with other agents that can prolong 
the QT interval, such as erythromycin, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
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3.5.1.AR   Evening Primrose 

1)  Interaction Effect: increased risk of seizures 
2)  Summary: Evening primrose oil may reduce the seizure threshold when taken with phenothiazines. 
Seizures have been reported when evening primrose oil was added to phenothiazine therapy in 
schizophrenic patients (Holman & Bell, 1983a; Vaddadi, 1981a). Avoid concomitant use of evening primrose 
oil with anticonvulsants. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Avoid concomitant use of evening primrose oil with phenothiazines. 
7)  Probable Mechanism: evening primrose oil may reduce the seizure threshold 
8)  Literature Reports 

a)  A 43-year-old male on fluphenazine decanoate 50 mg every two weeks experienced a grand mal 
seizure after 12 weeks of using EPO 4 grams daily. After withdrawing EPO, no further seizure episodes 
occurred in the next 7 months (Holman & Bell, 1983).  
b)  Three schizophrenic patients unresponsive to phenothiazines were given evening primrose oil 
(EPO), which exacerbated symptoms and led to seizures. EPO was discontinued and carbamazepine 
initiated when electroencephalogram (EEG) showed temporal lobe epileptic disorders. Phenothiazine 
therapy was discontinued or reduced in all patients (Vaddadi, 1981).  

 
3.5.1.AS   Fentanyl 

1)  Interaction Effect: an increase in central nervous system and respiratory depression 
2)  Summary: The concomitant use of fentanyl and other central nervous system depressants including 
phenothiazines (e.g. chlorpromazine, promethazine, thioridazine) may result in additive CNS and respiratory 
depressant effects, including hypotension, profound sedation and/or coma . When administering fentanyl 
and a phenothiazine together, one or both agents dosage should be significantly reduced (Prod Info 
Duragesic(R), 2005). Monitor patient carefully for signs of respiratory depression, CNS depression, and 
hypotension. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for signs of respiratory depression, CNS depression, and 
hypotension. A dosage reduction of one or both drugs should be made. 
7)  Probable Mechanism: additive effects 

 
3.5.1.AT   Flecainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class I antiarrhythmic agents may prolong the QT interval in some patients, which may result 
in ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Although pharmacokinetic studies 
between thioridazine and other drugs which prolong the QT interval have not been performed, an additive 
effect cannot be excluded. Therefore, the concurrent administration of thioridazine with a Class I 
antiarrhythmic agent is contraindicated (Prod Info Rythmol(R), 2002; Prod Info Mellaril(R), 2002; Prod Info 
Tambocor(R), 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval, such as Class I antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AU   Fluconazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2000i). Other 
phenothiazines may have similar effects, though no reports are available. Case reports have described QT 
prolongation and torsades de pointes associated with fluconazole (Khazan & Mathis, 2002; Wassmann et al, 
1999). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the possibility of additive effects on the QT interval, the concomitant 
administration of fluconazole and thioridazine is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AV   Fluoxetine 
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1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Fluoxetine inhibits the metabolism of thioridazine through inhibition of CYP2D6. The resulting 
elevated levels of thioridazine may enhance QT prolongation (Prod Info Mellaril(R), 2000w). Fluoxetine has 
been shown to prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001). 
Although citing no data, the manufacturer of thioridazine states that concomitant use with other drugs which 
prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2000w). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and thioridazine is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated thioridazine metabolism; additive 
effects on QT prolongation 

 
3.5.1.AW   Fluvoxamine 

1)  Interaction Effect: an increased risk of thioridazine toxicity, cardiotoxicity (QT prolongation, torsades de 
pointes, cardiac arrest) 
2)  Summary: Fluvoxamine inhibits the metabolism of thioridazine, possibly through the inhibition of 
cytochrome P450 2D6 (CYP2D6) resulting in toxicity. The resulting elevated levels of thioridazine would be 
expected to enhance the prolongation of the QT interval associated with thioridazine and may increase the 
risk of serious, potentially fatal, cardiac arrhythmias, such as torsade de pointes-type arrhythmias (Prod Info 
Mellaril(R), 2000r). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Due to the potential for significant, possibly life-threatening, proarrhythmic effects, 
concurrent administration of thioridazine and fluvoxamine is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated thioridazine metabolism 
8)  Literature Reports 

a)  The serum concentrations of thioridazine and its two metabolites, mesoridazine and sulforidazine, 
were evaluated in ten male schizophrenic patients aged 36 to 78 years at three separate time points. All 
patients were receiving thioridazine monotherapy for the management of schizophrenia at a mean dose 
of 88 mg daily. Fluvoxamine 50 mg daily was coadministered for one week. Plasma levels of 
thioridazine and its metabolites were measured during monotherapy with thioridazine, after one week of 
concurrent therapy with thioridazine and fluvoxamine, and two weeks after fluvoxamine was 
discontinued. Following one week of combination therapy with fluvoxamine and thioridazine, 
thioridazine levels increased 225%, mesoridazine levels increased 219%, and sulforidazine 
concentrations rose 258%. Even two weeks after the discontinuation of fluvoxamine, three patients 
continued to show elevated thioridazine and metabolite levels. No clinical symptoms were attributed to 
the interaction between these two agents (Carrillo et al, 1999).  
b)  The metabolism of thioridazine is inhibited by drugs such as fluvoxamine due to reduced cytochrome 
P450 2D6 and 1A2 isozyme activity. The elevated levels of thioridazine would be expected to enhance 
the prolongation of the QT interval associated with thioridazine. This, in turn, may increase the risk of 
serious, potentially fatal, cardiac arrhythmias, such as torsade de pointes-type arrhythmias (Prod Info 
Mellaril(R), 2000q).  

 
3.5.1.AX   Foscarnet 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Foscarnet can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes (Prod Info Foscavir(R), 1998). Because 
thioridazine may also prolong the QT interval and increase the risk of arrhythmias, the concurrent 
administration of foscarnet and thioridazine is contraindicated (Prod Info Mellaril(R), 2000g). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of foscarnet and thioridazine is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AY   Fosphenytoin 

1)  Interaction Effect: increased or decreased phenytoin levels and possibly reduced phenothiazine levels 
2)  Summary: Fosphenytoin is a prodrug of phenytoin and the same interactions that occur with phenytoin 
are expected to occur with fosphenytoin (Prod Info Cerebyx(R), 1999). Concurrent phenothiazine and 
phenytoin therapy has been reported to increase, decrease, or cause no change in the serum levels of 
phenytoin (Sands et al, 1987; Vincent, 1980; Siris et al, 1974; Houghton & Richens, 1975). In one study, 
concomitant phenytoin reduced the serum levels of mesoridazine, but not thioridazine (Linnoila et al, 1980a). 
3)  Severity: minor 
4)  Onset: delayed 
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5)  Substantiation: probable 
6)  Clinical Management: Consider monitoring phenytoin levels when a phenothiazine is added or 
discontinued from therapy; dosage adjustments may be needed in some cases. The patient should also be 
observed for any signs of phenytoin toxicity (ataxia, nystagmus, tremor, hyperreflexia), particularly in the 
case of adjustments to the phenothiazine dosage. Observe patients for phenothiazine efficacy. 
7)  Probable Mechanism: induction or inhibition of phenytoin metabolism; induction of phenothiazine 
metabolism 
8)  Literature Reports 

a)  Compelling data were reported suggesting that phenothiazines as a group decrease serum 
phenytoin concentrations, but the effect of individual phenothiazines was not evaluated. A total of 92 
cases (institutionalized patients) who were receiving constant phenytoin doses and who were either 
initiating, discontinuing, increasing, or decreasing a phenothiazine were retrospectively reviewed. 
Approximately half of the patients received thioridazine, while the other half received either 
chlorpromazine or mesoridazine. Phenytoin concentrations decreased by 44% (p=0.001) when a 
phenothiazine was added; similarly, increases in phenothiazine dose caused a 33% decrease in 
phenytoin concentrations (p=0.001). In patients who discontinued a phenothiazine, phenytoin 
concentrations increased by 71% (p=0.001); similarly, decreases in phenothiazine dose caused a 55% 
increase in phenytoin concentrations (p=0.001). Although the combined results cannot be applied 
clinically to a particular phenothiazine, this study does suggest a remarkably strong trend among 
phenothiazines which is contrary to some individual case reports. Further study is needed 
(Haidukewych & Rodin, 1985).  
b)  The effects of concomitant treatment with phenytoin and/or phenobarbital on the steady-state serum 
concentrations of haloperidol, thioridazine, and mesoridazine were investigated in 2 groups of patients. 
The investigators found that concomitant anticonvulsant medication significantly reduced the plasma 
level of haloperidol and mesoridazine, but not thioridazine (Linnoila et al, 1980).  

 
3.5.1.AZ   Gatifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Gatifloxacin may prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes (Prod Info Tequin(TM), 1999). Although 
pharmacokinetic studies between gatifloxacin and other drugs which prolong the QT interval have not been 
performed, an additive effect cannot be excluded. According to the manufacturer, thioridazine should not be 
administered with other drugs which are also known to prolong the QTc interval (Prod Info Mellaril(R), 
2000h). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of gatifloxacin and thioridazine is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BA   Gemifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although pharmacokinetic studies between thioridazine and gemifloxacin, which may prolong 
the QT interval, have not been performed, gemifloxacin should not be used in patients receiving thioridazine 
(Prod Info Factive(R), 2003). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of thioridazine with other drugs that prolong the QT 
interval, such as gemifloxacin, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BB   Grepafloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Healthy volunteers who received grepafloxacin during a Phase I study experienced 
prolongation of the QTc interval. On an outpatient basis, grepafloxacin is contraindicated with other drugs 
that are known to also prolong the QTc interval or cause torsades de pointes, including phenothiazines. 
When appropriate cardiac monitoring can be assured, such as in the hospitalized patient, these two agents 
should be coadministered with caution (Prod Info Raxar(R), 1999). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of grepafloxacin and phenothiazines is contraindicated unless 
appropriate cardiac monitoring can be assured, such as in the hospitalized patient. 
7)  Probable Mechanism: additive cardiac effects 
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3.5.1.BC   Halofantrine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Halofantrine can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes (Prod Info Halfan(R), 1998). Because 
thioridazine may also prolong the QT interval and increase the risk of arrhythmias, the concurrent 
administration of halofantrine with thioridazine is contraindicated (Prod Info Thioridazine tablets, 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent 
administration of halofantrine and thioridazine is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BD   Haloperidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001b). Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999), 
haloperidol (O'Brien et al, 1999), pimozide (Prod Info Orap(R), 2000), quetiapine (Owens, 2001c), 
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-Laita et al, 
1999), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), ziprasidone (Prod Info GEODON(R) 
intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
antipsychotics, and thioridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.BE   Halothane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which may also prolong the QTc interval, including halothane (Owens, 
2001b; Prod Info Mellaril(R), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that may prolong the QT 
interval, such as halothane, is contraindicated. 
7)  Probable Mechanism: additive effects on the QT interval 

 
3.5.1.BF   Hydroquinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class Ia antiarrhythmics have been shown to prolong the QTc interval at the recommended 
therapeutic dose. Even though no formal drug interaction studies have been done, the coadministration of 
thioridazine with other drugs known to prolong the QTc interval, including Class Ia antiarrhythmic agents, is 
not recommended (Prod Info Mellaril(R), 2002a; Prod Info Procanbid(R), 2000; Prod Info Quinaglute(R), 
1999; Desai et al, 1981). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BG   Ibutilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although no drug interaction studies have been performed, the manufacturer of thioridazine 
states that the concurrent use of thioridazine with other drugs known to prolong the QTc interval is 
contraindicated (Prod Info Thioridazine tablets, 2002). Class III antiarrhythmic agents may prolong the QT 
interval in some patients, which may result in ventricular tachycardia, ventricular fibrillation, and torsades de 
pointes (Yamreudeewong et al, 2003; Prod Info Betapace(R), 2001; Prod Info Corvert(R), 2000; Corey et al, 
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1999; Karam et al, 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval such as Class III antiarrhythmic agents is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.BH   Iloperidone 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Due to the potential for additive effects on the QT interval and increased risk of torsade de 
pointes, caution should be used when iloperidone and drugs that prolong the QT interval are given 
concomitantly. Consideration should be given to monitoring cardiac function periodically with on-treatment 
ECGs and evaluating electrolyte (ie, magnesium, potassium) levels. Discontinue iloperidone in patients with 
persistent QTc measurements greater than 500 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of iloperidone and drugs that prolong the QT interval may result 
in additive effects on the QT interval and an increased risk of torsade de pointes. Iloperidone should be 
avoided in patients with significant cardiovascular illness, eg, cardiac arrhythmia, QT prolongation, recent 
acute myocardial infarction, and uncompensated heart failure. If concomitant use is necessary, consider 
monitoring cardiac function periodically with on-treatment ECGs and evaluating electrolyte (ie, magnesium, 
potassium) levels. Discontinue iloperidone in patients with persistent QTc measurements greater than 500 
msec(Prod Info FANAPT(TM) oral tablets, 2009). 
7)  Probable Mechanism: additive effects on the QT interval 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) 
oral tablets, 2009). 

 
3.5.1.BI   Imipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of a tricyclic antidepressant and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.BJ   Iopamidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including iopamidol (Prod 
Info Mellaril(R), 2000d). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BK   Isoflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which may also prolong the QTc interval, including isoflurane (Owens, 
2001a; Prod Info Mellaril(R), 2002c). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that may prolong the QT 
interval, such as isoflurane, is contraindicated. 
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7)  Probable Mechanism: additive effects on the QT interval 
 
3.5.1.BL   Isradipine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Isradipine can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes (Prod Info DynaCirc(R), 2000). Because 
thioridazine may also prolong the QT interval and increase the risk of arrhythmias, the concurrent 
administration of isradipine with thioridazine is contraindicated (Prod Info Mellaril(R), 2000v). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of isradipine and thioridazine is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BM   Kava 

1)  Interaction Effect: additive dopamine antagonist side effects 
2)  Summary: Theoretically, kava may add to the dopamine antagonism of phenothiazines, increasing the 
risk for adverse effects. Case reports describe what appears to be dopamine-blocking activity of kava 
manifested in patients as dystonia, dyskinesias, and Parkinsonism (Spillane et al, 1997a; Schelosky et al, 
1995a). Kava extracts antagonized apomorphine-induced hyperreactivity to external stimuli in mice, 
suggesting dopamine blockade activity (Jamieson et al, 1989a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of kava with phenothiazines. The desired effect and/or 
adverse effects of phenothiazines may be increased or may be variable depending on the time of 
administration of kava and the quality of the kava product (i.e., whether it consistently contains a 
standardized amount of kava). 
7)  Probable Mechanism: additive dopamine antagonism 
8)  Literature Reports 

a)  A 27-year-old Aboriginal Australian male presented three times following heavy kava use with 
symptoms of severe choreoathetosis of the limbs, trunk, neck, and facial musculature, and athetosis of 
the tongue. Level of consciousness was not impaired. Symptoms resolved within 12 hours of 
intravenous diazepam on each occasion. Acute rheumatic fever was excluded, cerebrospinal fluid and 
computed tomography of the brain was normal, and urinary drug screen was negative. The only 
abnormalities found in hematological and biochemical tests were a serum alkaline phosphatase of 162 
international units/liter (IU/L) (normal: 35-135 IU/L) and serum gamma-glutamyltransferase of 426 IU/L 
(normal less than 60 IU/L). These were attributed to kava use. The patient did not drink alcohol 
(Spillane et al, 1997).  
b)  A 76-year-old female with idiopathic Parkinson's disease of 17 years' duration treated for 8 years 
with levodopa 500 milligrams (mg) and benserazide 125 mg was prescribed kava extract (Kavasporal 
Forte(R)) 150 mg twice daily for complaints of inner tension. Within 10 days, she noted a pronounced 
increase in her daily "off" periods both in terms of duration and number. Within 2 days of discontinuing 
the kava product, symptoms had returned to her normal baseline (Schelosky et al, 1995).  
c)  A 63-year-old female experienced sudden and acute forceful involuntary oral and lingual dyskinesias 
on the fourth day of self-initiated therapy with kava extract (Kavasporal Forte(R)) 150 mg three times 
daily. She was treated successfully in the emergency room with biperiden 5 mg intravenously. She 
denied taking any other medications in the months preceding this event (Schelosky et al, 1995).  
d)  A 22-year-old female took kava extract (Laitan(R)) 100 mg once for anxiety and nervousness. Within 
four hours she experienced oral and lingual dyskinesias, tonic rotation of the head, and painful twisting 
trunk movements. She was treated successfully with biperiden 2.5 mg intravenously. She denied taking 
any other medications in the months preceding this event (Schelosky et al, 1995).  
e)  A 28-year-old male experienced acute involuntary neck extension with forceful upward deviation of 
the eyes within 90 minutes of taking kava extract (Laitan(R)) 100 mg. Symptoms resolved 
spontaneously within 40 minutes. This man had a history of acute dystonic reactions following exposure 
to promethacin (50 mg) and fluspirilene (1.5 mg), which had responded biperiden 5 mg intravenously 9 
and 12 years previously (Schelosky et al, 1995).  
f)  In mice, kava extracts antagonized apomorphine-induced hyperreactivity to external stimuli. The 
number of hyperreactive mice after apomorphine 20 milligrams/kilogram (mg/kg) intraperitoneal 
administration was 6/6 in the saline treated group versus 0/6 in the group treated with kava resin (120 
mg/kg) (p less than 0.005) or aqueous kava extract (p less than 0.001) (Jamieson et al, 1989).  

 
3.5.1.BN   Ketanserin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including ketanserin 
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(Prod Info Mellaril(R), 2000a). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BO   Lapatinib 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Due to the potential for additive effects on the QT interval and increased risk of torsade de 
pointes, caution should be used when lapatinib and drugs that prolong the QT interval are given 
concomitantly. Consideration should be given to monitoring cardiac function periodically with on-treatment 
ECGs and evaluating electrolyte (ie, magnesium, potassium) levels (Prod Info TYKERB oral tablets, 2008). 
Thirteen patients had either QTcF (corrected QT by the Friedericia method) greater than 480 msec or an 
increase in QTcF of greater than 60 msec in an uncontrolled, open-label, dose escalation study in advanced 
cancer patients (n=81) who received lapatinib doses ranging from 175 mg/day to 1800 mg/day, with serial 
ECGs collected on days 1 and 14 (Prod Info TYKERB oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of lapatinib and drugs that prolong the QT interval may result in 
additive effects on the QT interval and an increased risk of torsade de pointes. Therefore, caution should be 
used when these agents are given concomitantly. Consider monitoring cardiac function periodically with on-
treatment ECGs and evaluating electrolyte (ie, magnesium, potassium) levels (Prod Info TYKERB oral 
tablets, 2008). 
7)  Probable Mechanism: additive effects on the QT interval 

 
3.5.1.BP   Levodopa 

1)  Interaction Effect: loss of levodopa efficacy 
2)  Summary: Because thioridazine is a dopamine antagonist, it is expected to antagonize the 
pharmacologic effects of levodopa (Prod Info Stalevo(TM), 2003; Prod Info Sinemet(R), 1998). In general, 
concomitant use should be avoided (Yahr & Duvoisin, 1972). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of thioridazine and levodopa should be avoided. If concomitant 
use is necessary, monitor the patient for loss of levodopa therapeutic efficacy. 
7)  Probable Mechanism: pharmacologic antagonism 

 
3.5.1.BQ   Levofloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Coadministration of levofloxacin and thioridazine may produce additive prolongation of the 
QTc interval and, thus, such use is contraindicated (Prod Info Mellaril(R), 2002; Prod Info Levaquin(R), 
2000). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval, such as levofloxacin, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BR   Levomethadyl 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including levomethadyl 
(Prod Info Mellaril(R), 2002; Prod Info Orlaam(R), 2001). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Levomethadyl is contraindicated in patients being treated with thioridazine as it 
may precipitate QT prolongation. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BS   Levorphanol 

1)  Interaction Effect: an increase in central nervous system and respiratory depression 
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2)  Summary: The concomitant use of levorphanol and other central nervous system depressants including 
phenothiazines (e.g. chlorpromazine, promethazine, thioridazine) may result in additive CNS and respiratory 
depressant effects, including hypotension, profound sedation and/or coma . When administering levorphanol 
and a phenothiazine together, one or both agents dosage should be significantly reduced (Prod Info LEVO-
DROMORAN(TM) injection, oral tablets, 2004). Monitor patient carefully for signs of respiratory depression, 
CNS depression, and hypotension. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for signs of respiratory depression, CNS depression, and 
hypotension. A dosage reduction of one or both drugs should be made. 
7)  Probable Mechanism: additive effects 

 
3.5.1.BT   Lidoflazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including lidoflazine 
(Prod Info Mellaril(R), 2000b; Hanley & Hampton, 1983). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of lidoflazine and thioridazine is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BU   Lithium 

1)  Interaction Effect: weakness, dyskinesias, increased extrapyramidal symptoms, encephalopathy, and 
brain damage 
2)  Summary: An encephalopathic syndrome followed by irreversible brain damage has occurred in a few 
patients treated with lithium plus a dopamine-2 antagonist, particularly haloperidol. A causal relationship 
between these events and the concomitant administration of a dopamine-2 antagonist and lithium has not 
been established (Prod Info LITHOBID(R) slow-release oral tablets, 2005). Coadministration of lithium and a 
number of antipsychotic drugs has caused a wide variety of encephalopathic symptoms, brain damage, 
extrapyramidal symptoms, and dyskinesias in isolated case reports. In most cases, these effects have 
occurred with therapeutic lithium levels (Amdisen, 1982; Prakash, 1982; Addonizio et al, 1988a). However, 
many series and trials have reported using such combinations with no severe adverse consequences 
(Goldney & Spence, 1986). The mechanism is not fully understood, but chronic lithium treatment decreases 
neostriatal dopaminergic activity, probably through a direct action on the G protein and the capacity of the G 
proteins, once activated, to stimulate adenyl cyclase (Carli et al, 1994). Hyperglycemic reactions have also 
occurred during combined phenothiazine and lithium use (Zall et al, 1968). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients closely for any signs of toxicity or extrapyramidal symptoms, 
especially if high doses of dopamine-2 antagonists, particularly haloperidol, and lithium are used. Serum 
lithium levels should be monitored periodically. Some clinicians advocate maintaining levels in the low 
therapeutic range. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Concomitant haloperidol and lithium therapy has resulted in symptoms of encephalopathy, 
confusion, extrapyramidal symptoms, and fever in several patients with mania (Cohen & Cohen, 1974; 
Loudon & Waring, 1976; Thomas, 1979). Irreversible neurological injuries have been reported (Sandyk 
& Hurwitz, 1983; Keitner & Rahman, 1984). 
b)  Seizures, encephalopathy, delirium, and abnormal EEG occurred in four patients during combined 
lithium and thioridazine therapy (Spring, 1979). Serum lithium levels were below 1 mEq/L at the time of 
the toxic reaction in all cases. All patients had previously tolerated lithium in combination with another 
phenothiazine. Three of these patients developed symptoms within eight days of initiating combination 
therapy. 
c)  The addition of lithium to neuroleptic therapy exacerbated extrapyramidal symptoms (EPS) in a 
small study (Addonizio et al, 1988). The patients had received at least five days of treatment with either 
oral thiothixene, haloperidol, or fluphenazine in mean doses of 607.5 chlorpromazine equivalents prior 
to initiation of the lithium and were experiencing drug-induced extrapyramidal symptoms. Oral lithium 
was added when clinically indicated in sufficient doses to achieve a therapeutic serum concentration. 
The maximum levels attained were 0.65 to 1.27 mEq/L. The EPS ratings increased in all ten patients 
following the addition of lithium. However, only three patients developed marked symptoms and no 
patient developed lithium toxicity. Significantly increased symptoms included gait, shoulder shaking, 
elbow rigidity, and tremor. 
d)  Ten patients treated with clozapine and lithium were studied (Blake et al, 1992). Of the ten patients, 
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four experienced significant neurologic effects, including jerking of limbs, facial spasms and tics, tremor 
of hands and arms, tongue twitching, and stumbling gait. One of these also experienced delirium. These 
effects reversed when lithium was discontinued or given at a lower dose. On rechallenge, one of two 
patients suffered recurrence of symptoms. By keeping serum lithium no greater than 0.5 mEq/L, 
clozapine could be safely coadministered. 
e)  Chlorpromazine serum levels can be significantly reduced in the presence of lithium treatment. If 
used concurrently, abrupt cessation of lithium may result in rebound elevation of chlorpromazine levels, 
resulting in chlorpromazine toxicity. In patients on a lithium-chlorpromazine combination, abrupt 
withdrawal of the lithium may precipitate chlorpromazine cardiotoxicity. In this report, such toxicity was 
manifested as sudden ventricular fibrillation associated with prolongation of the QTc interval. 
Hypotension and EPS are also possible in this situation (Stevenson et al, 1989). 
f)  However, other data do not support that such adverse events are frequent or indeed causally related 
to combination therapy. Combination of dopamine antagonist antipsychotic drugs and lithium have been 
used successfully in many patients with manic-depressive illness. It has been proposed that the 
interaction may only become significant with very high doses of one or both drugs or with failure to 
discontinue dosing in the presence of toxic symptoms (Miller & Menninger, 1987). 
g)  A 69-year-old patient with oxygen-dependent chronic obstructive pulmonary disorder and a 25-year 
history of bipolar disorder was started on risperidone 3 mg for the treatment of new-onset auditory and 
visual hallucinations. She had also been maintained on a regimen of lithium (450 mg daily) for more 
than 10 years. In addition, she was given amantadine (100 mg twice daily) for tremor. Three weeks after 
the start of risperidone, the patient experienced a decline in mental status in addition to dizziness, 
worsening tremors, nausea and vomiting, polyuria, depression, and visual and auditory hallucinations. 
She was then admitted to the hospital for delirium. Her lithium serum level was 1.36 mEq/L at the time 
of the admission. All medications were discontinued. Although her lithium level decreased to 0.41 
mEq/L, she continued to experience profound delirium, tremors, lethargy, and hallucinations for almost 
one week. After she started to respond to commands, she was restarted on lithium (300 mg at bedtime) 
because of the onset of mild hypomania. Five days later, she was discharged with a regimen of lithium 
and low-dose lorazepam for treatment of insomnia. It is suggested that delirium could have been 
caused by the concurrent use of lithium and risperidone. Other factors could also have caused delirium, 
such as the patient's serum lithium level and the underlying pulmonary pathology. In addition, 
amantadine, which facilitates the release of presynaptic dopamine and has a mild anticholinergic effect, 
may have contributed (Chen & Cardasis, 1996). 

 
3.5.1.BV   Lithospermum 

1)  Interaction Effect: increased dopaminergic side effects 
2)  Summary: Theoretically, the dopamine agonist activity of lithospermum may add to that of other 
dopamine agonists, increasing the risk of dopaminergic adverse effects. Lithospermum likely decreases 
prolactin secretion via dopamine stimulation (Sourgens et al, 1982a). Animal data suggest that the effect 
occurs rapidly within 3 hours after injection, subsiding within 6 to 9 hours (Sourgens et al, 1980a). The 
magnitude and clinical significance of this phenomenon has yet to be determined in humans. Furthermore, it 
is not known if the ability to stimulate dopamine receptors is limited to the hypothalamic region or if such an 
effect will be noted elsewhere (i.e., if patients with psychosis will experience worsening of their condition due 
to dopamine stimulation secondary to lithospermum). Caution is recommended until the effects on humans 
and possible implications of a drug-herb interaction with dopamine agonists can be fully determined. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of lithospermum with phenothiazines. If the patient chooses 
to take lithospermum, monitor closely for symptoms of additive dopamine agonism such as nausea, 
headache, dizziness, fatigue, vomiting, and postural hypotension. 
7)  Probable Mechanism: additive dopaminergic effect 
8)  Literature Reports 

a)  Administration of freeze dried extracts (FDE) of Lithospermum officinale (Boraginaceae) by 
intravenous injection to rats resulted in reduced prolactin serum levels and hypophyseal stores. When 
administered diluent, prolactin levels decreased from 36 +/- 8 nanograms/milliliter (ng/mL) serum to 10 
+/- 4 ng/mL serum (p less than 0.005) when administered Lithospermum officinale FDE (40 milligrams 
(mg)/100 grams body weight) within 3 hours post intravenous administration. The authors concluded 
that Lithospermum officinale possibly impacted prolactin secretion at the hypothalamic site via 
dopamine stimulation (Sourgens et al, 1982).  
b)  Prolactin levels decreased rapidly below basal values in rats within the first 3 hours following a 
single intravenous injection of Lithospermum officinale. Prolactin levels returned to control levels within 
6 to 9 hours after the injection (Sourgens et al, 1980).  

 
3.5.1.BW   Lorcainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class I antiarrhythmic agents may prolong the QT interval in some patients, which may result 
in ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Although pharmacokinetic studies 
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between thioridazine and other drugs which prolong the QT interval have not been performed, an additive 
effect cannot be excluded. Therefore, the concurrent administration of thioridazine with a Class I 
antiarrhythmic agent is contraindicated (Prod Info Rythmol(R), 2002; Prod Info Mellaril(R), 2002; Prod Info 
Tambocor(R), 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval, such as Class I antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BX   Lubeluzole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including lubeluzole 
(Prod Info Mellaril(R), 2000t). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BY   Lumefantrine 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Due to the potential for additive effects on QT interval prolongation, concomitant use of 
artemether/lumefantrine with drugs that prolong the QT interval should be avoided (Prod Info COARTEM(R) 
oral tablets, 2009). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of artemether/lumefantrine with drugs that prolong the QT 
interval should be avoided due to the potential for additive effects on QT interval prolongation (Prod Info 
COARTEM(R) oral tablets, 2009). 
7)  Probable Mechanism: additive effects on QT interval prolongation 
8)  Literature Reports 

a)  Concurrent administration of a single dose of IV quinine 10 mg/kg with the final dose of a 6-dose 
regimen of artemether/lumfantrine did not alter the systemic exposure to quinine, lumefantrine, or 
dihydroartemisinin (active metabolite of artemether). Although artemether exposure was decreased, it 
was not believed to be clinically significant. The effects on QT prolongation were not reported in this 
study (Prod Info COARTEM(R) oral tablets, 2009). 

 
3.5.1.BZ   Mefloquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of 
thioridazine states that concomitant use with other drugs which prolong the QT interval is contraindicated 
(Prod Info Mellaril(R), 2000u). Mefloquine was associated with significant QT prolongation in a study of 46 
healthy subjects (Davis et al, 1996). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and any other drug which prolongs 
the QT interval, such as mefloquine, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CA   Meperidine 

1)  Interaction Effect: an increase in central nervous system and respiratory depression 
2)  Summary: Phenothiazines may potentiate the analgesic effects of meperidine, resulting in CNS 
depression, hypotension, and respiratory depression. Several studies report the potentiation of analgesia by 
the addition of promethazine, chlorpromazine, and propiomazine to narcotic analgesics (Fromhagen & 
Carswell, 1961a; Winne, 1961a; Glessner & Allis, 1964a; Jackson & Smith, 1956; Eisenstein, 1964). Other 
studies and reviews however, do not confirm these findings (Dundee, 1963a; Siker et al, 1966; Keats, 1961; 
McGee & Alexander, 1979). When administered concomitantly with phenothiazines, the dose of meperidine 
may need to be reduced by 25% to 50% (Prod Info Demerol(R), 1997). 
3)  Severity: moderate 
4)  Onset: rapid 
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5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs of respiratory depression, CNS depression, and 
hypotension. A dosage reduction or discontinuation of one or both drugs may be necessary. 
7)  Probable Mechanism: additive effects 
8)  Literature Reports 

a)  Promethazine and meperidine combinations have been the most widely studied. It has been 
concluded from a controlled study in 296 patients during labor that meperidine 50 mg and promethazine 
25 mg produced significantly greater analgesia than 50 mg of meperidine alone (Fromhagen & 
Carswell, 1961). 
b)  No difference in analgesic efficacy was found when promethazine 25 mg and meperidine 50 mg was 
alternated with meperidine 100 mg in 26 post-surgical patients (Glessner & Allis, 1964). 
c)  A controlled study in 51 post-operative hemorrhoidectomy patients concluded that injections of 50 
mg of meperidine combined with 50 mg of promethazine gave the same amount of pain relief as a 100 
mg injection of meperidine (Winne, 1961). Even though these studies were controlled, response to pain 
was still subjective in nature and only post-operative pain was being measured. Pain of this type varies 
considerably from patient to patient and no definite conclusions can be drawn from these studies. 
d)  In opposition to these studies is the detailed investigation by other researchers (Dundee, 1963). By 
applying various amounts of pressure to the anterior surface of the tibia, they measured the analgesic 
effects of 13 phenothiazines given by deep intramuscular injection. Using this technique, promethazine 
alone was shown to have an antianalgesic effect (increased the patients' sensitivity to somatic pain). It 
was shown that injections of meperidine 100 mg combined with promethazine 50 mg has less analgesic 
effect than 100 mg of meperidine alone. Promazine was the only phenothiazine that showed an additive 
analgesic effect with meperidine. 
e)  Arterial blood gases were measured to determine the effect of methotrimeprazine in 31 healthy 
volunteers (Zsigmond & Flynn, 1988). Methotrimeprazine, administered alone, caused no significant 
respiratory depression but was found to potentiate the respiratory depression caused by meperidine. 
When methotrimeprazine (0.15 mg per kg intravenously) was given alone, PaO2, PaCO2, pH, and base 
excess remained unchanged. When methotrimeprazine and meperidine were combined, significant 
increases in PaCO2 and pH reductions were observed, which confirms the potentiation of meperidine-
induced respiratory depression by methotrimeprazine.  
f)  The pharmacokinetics of meperidine were not significantly altered when chlorpromazine was 
administered concomitantly in a two-way crossover study of 10 healthy patients. Subjects were given 
meperidine (26 mg per meter squared) with either chlorpromazine (30 mg per meter squared) or 
placebo. The effect of chlorpromazine on the serum concentration-time curve and metabolism of 
meperidine was investigated in order to determine if concomitant administration of a phenothiazine and 
meperidine alters the metabolism of meperidine, resulting in additive CNS and respiratory depression. 
When the two drugs were combined, N-demethylation activity was increased as evidenced by elevated 
urinary excretion of normeperidine (a toxic metabolite) and normeperidinic acid. Excretion of 
normeperidine is slower than that of meperidine, thus repeated dosing of the combination 
(chlorpromazine and meperidine) could lead to increased cardiac and central nervous system toxicity 
(Stambaugh & Wainer, 1981).  

 
3.5.1.CB   Methadone 

1)  Interaction Effect: an increase in central nervous system and respiratory depression 
2)  Summary: The concomitant use of methadone and other central nervous system depressants including 
phenothiazines (e.g. chlorpromazine, promethazine, thioridazine) may result in additive CNS and respiratory 
depressant effects, including hypotension, profound sedation and/or coma (Prod Info METHADOSE(R) oral 
concentrate, sugar-free oral concentrate, 2005). Monitor patient carefully for signs of respiratory depression, 
CNS depression, and hypotension. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for signs of respiratory depression, CNS depression, and 
hypotension. 
7)  Probable Mechanism: additive effects 

 
3.5.1.CC   Methadone 

1)  Interaction Effect: an increased risk of QTc interval prolongation 
2)  Summary: Cases of QT interval prolongation and serious arrhythmias, including torsade de pointes, have 
been reported with methadone use (Prod Info DOLOPHINE(R) HYDROCHLORIDE oral tablets, 2006). 
Treatment with thioridazine has also been associated with QTc prolongation and sudden death due to 
torsade de pointes-type arrhythmias. Concurrent administration of methadone and thioridazine is 
contraindicated due to the potential for additive effects on QTc interval prolongation (Prod Info Mellaril(R), 
2000n). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of methadone and thioridazine is contraindicated due to the 
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potential for additive effects on QT interval prolongation (Prod Info Mellaril(R), 2000n). 
7)  Probable Mechanism: additive effects on QTc interval prolongation 

 
3.5.1.CD   Metoprolol 

1)  Interaction Effect: increased plasma levels of metoprolol 
2)  Summary: Concurrent use of metoprolol, a CYP2D6 enzyme substrate, and thioridazine, a potent 
CYP2D6 enzyme inhibitor, may increase metoprolol exposure. Use caution when metoprolol is administered 
concomitantly with thioridazine, and monitor closely for metoprolol adverse effects (such as bradycardia) 
(Prod Info LOPRESSOR(R) oral tablets, IV injection, 2006). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of metoprolol with thioridazine, a potent CYP2D6-inhibitor, 
should be approached with caution. Monitor adverse reactions related to metoprolol toxicity, such as 
bradycardia (Prod Info LOPRESSOR(R) oral tablets, IV injection, 2006). 
7)  Probable Mechanism: inhibition of CYP2D6-mediated metoprolol metabolism 

 
3.5.1.CE   Metrizamide 

1)  Interaction Effect: an increased seizure risk 
2)  Summary: Concomitant administration of metrizamide and phenothiazines has predisposed patients to 
metrizamide-induced seizure activity (Hindmarsh & Brucher, 1975a). However, most available data 
supporting this interaction is anecdotal in nature, and specific documentation of the interaction is lacking. 
Animal studies demonstrate that concurrent administration of phenothiazines and metrizamide results in a 
significantly higher frequency of seizures compared to when these drugs are administered alone (Gonsette 
& Brucher, 1977a). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Chlorpromazine (and possibly other phenothiazines) should be discontinued at 
least five days prior to using metrizamide. Halothane, isoflurane, or narcotic/relaxant techniques are 
appropriate if general anesthesia is necessary in patients receiving metrizamide. 
7)  Probable Mechanism: decreased seizure threshold 
8)  Literature Reports 

a)  A patient who had a seizure after being injected with metrizamide was the only patient in well over 
1,000 patients in this series having major complications (Hindmarsh & Brucher, 1975). The patient had 
been on chlorpromazine for 4 months due to a psychiatric disorder. Medication was reduced to 50 mg 
from his normal 75 mg the day before the metrizamide injection and reduced again to 25 mg the day of 
the procedure. This patient had no prior history of epileptic seizures. Three and a half hours after the 
administration of metrizamide the patient sustained a grand mal seizure that lasted 1 minute and 
stopped without treatment. Five hours after the first attack the patient exhibited a second attack which 
was brought under control by 10 mg of diazepam. This was a single case that suggested the possibility 
of a correlation between subarachnoid use of metrizamide and phenothiazines. 
b)  Over 500,000 applications of metrizamide were reviewed (Ahlgren, 1980). There were 42 reported 
convulsions after treatment. A causal relationship between phenothiazine pretreatment and 
development of seizures could not be established. The author further stated that the addition of 
levomepromazine 40 mg may actually decrease the number of side effects such as headaches and 
nausea. One study examined 77 patients, 26 receiving pretreatment with levomepromazine and 51 
without the medication (Standness, 1982). EEGs were taken before, during and after treatment. There 
were no differences between the groups. 
c)  In a study of rabbits, pericerebral injection of metrizamide and intravenous injection of 
chlorpromazine administered separately produced no clinical seizure activity, but the combination 
produced clinical seizures in 66% of the animals (Gonsette & Brucher, 1977). Upon histologic 
examination, inflammatory reactions were found in 66% of the animals receiving the combination, 
compared to 5% seen with chlorpromazine alone and 0% seen with metrizamide alone. Animals 
pretreated with phenobarbital were protected from the enhanced seizure activity of the combination 
while animals pretreated with diazepam were not.  

 
3.5.1.CF   Morphine 

1)  Interaction Effect: an increase in central nervous system and respiratory depression 
2)  Summary: The concomitant use of morphine and other central nervous system depressants including 
phenothiazines (e.g. chlorpromazine, promethazine, thioridazine) may result in additive CNS and respiratory 
depressant effects, including hypotension, profound sedation and/or coma . When administering morphine 
and a phenothiazine together, one or both agents dosage should be significantly reduced (Prod Info MS 
CONTIN(R) controlled-release oral tablets, 2005). Monitor patient carefully for signs of respiratory 
depression, CNS depression, and hypotension. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
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6)  Clinical Management: Monitor patients for signs of respiratory depression, CNS depression, and 
hypotension. A dosage reduction of one or both drugs should be made. 
7)  Probable Mechanism: additive effects 

 
3.5.1.CG   Morphine Sulfate Liposome 

1)  Interaction Effect: an increase in central nervous system and respiratory depression 
2)  Summary: The concomitant use of morphine sulfate liposome and other central nervous system 
depressants including phenothiazines (e.g. chlorpromazine, promethazine, thioridazine) may result in 
additive CNS and respiratory depressant effects, including hypotension, profound sedation and/or coma 
(Prod Info DEPODUR(TM) extended release liposome injection, 2005). Monitor patient carefully for signs of 
respiratory depression, CNS depression, and hypotension. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for signs of respiratory depression, CNS depression, and 
hypotension. 
7)  Probable Mechanism: additive effects 

 
3.5.1.CH   Moxifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including moxifloxacin 
(Prod Info Mellaril(R), 2002; Prod Info Avelox(TM), 2000). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval, such as moxifloxacin, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CI   Nortriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of a tricyclic antidepressant and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.CJ   Octreotide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturers of some phenothiazines state that concomitant use 
with other drugs which prolong the QT interval is contraindicated (Prod Info Thioridazine tablets, 2002). QT 
prolongation has been observed in patients treated with octreotide (Prod Info Sandostatin(R), 1999). Other 
phenothiazines may have similar effects, though no reports are available. 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of octreotide and thioridazine is contraindicated as it 
may precipitate QT prolongation. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CK   Ondansetron 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Rarely, and predominantly with the intravenous formulation, transient ECG changes including 
QT interval prolongation have occurred with ondansetron (Prod Info ZOFRAN(R) oral tablets, oral solution, 
ZOFRAN ODT(R) orally disintegrating tablets, 2006). Thioridazine has been shown to prolong the QTc 
interval in a dose related manner, and should be avoided in combination with other drugs that are known to 
prolong the QTc interval, including ondansetron (Prod Info Mellaril(R), 2000k). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
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5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ondansetron and agents that may prolong the QT 
interval, such as thioridazine, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CL   Orphenadrine 

1)  Interaction Effect: decreased phenothiazine serum concentrations, decreased phenothiazine 
effectiveness, enhanced anticholinergic effects (ileus, hyperpyrexia, sedation, dry mouth) 
2)  Summary: The concurrent use of anticholinergic agents (benztropine, orphenadrine, procyclidine, 
trihexyphenidyl) to control extrapyramidal side effects may reduce oral absorption of phenothiazines, 
antagonize the behavioral and antipsychotic effects of the phenothiazine, and enhance anticholinergic side 
effects (Rivera-Calimlim et al, 1976a; Mann & Boger, 1978a; Singh & Kay, 1979; Gershon et al, 1965a; 
Buckle & Guillebaud, 1967). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Anticholinergics (benztropine, orphenadrine, procyclidine, trihexyphenidyl) should 
not be used routinely with phenothiazine derivatives as prophylaxis against possible extrapyramidal 
symptoms; use should be reserved for situations where EPS occur and lowering of the antipsychotic dosage 
is not possible. Anticholinergic use should be reevaluated at least every three months. 
7)  Probable Mechanism: delayed gastric emptying, increased gut wall metabolism of phenothiazine, 
decreased absorption 
8)  Literature Reports 

a)  The concomitant administration of trihexyphenidyl and chlorpromazine has been shown to result in a 
decrease in chlorpromazine plasma levels (Rivera-Calimlim et al, 1973; Gershon et al, 1965). A 
crossover controlled study of the chlorpromazine-trihexyphenidyl interaction in psychiatric patients 
showed conclusively that trihexyphenidyl lowers plasma levels of chlorpromazine from 13% to 100% 
(Rivera-Calimlim et al, 1976). The mechanism by which trihexyphenidyl lowers plasma levels of 
chlorpromazine was shown in rats to be an inhibition of gastric emptying by trihexyphenidyl, probably as 
a result of its anticholinergic activity (Rivera-Calimlim, 1976). Slow gastric emptying will delay the 
transport of chlorpromazine to intestinal absorption sites and favor enhanced gastrointestinal 
metabolism.  
b)  Trihexyphenidyl may also directly reverse some of the therapeutic effects of chlorpromazine. A toxic 
psychosis has been commonly reported following usual therapeutic doses of anticholinergic drugs, 
particularly when these agents are used in conjunction with other drugs with anticholinergic properties. 
Symptoms may include visual hallucinations, confusion, disorientation, speech difficulty, emotional 
lability and psychotic thinking (Perry et al, 1985).  
c)  The chlorpromazine-trihexyphenidyl interaction may also include additive anticholinergic effects 
including constipation or paralytic ileus, dry mouth, blurred vision, increased intraocular pressure and 
urinary retention (Perry et al, 1985). Hyperpyrexia has been reported, presumably due to blocking of 
exocrine sweat glands in combination with the hypothalamic dysregulation produced by antipsychotics 
(Mann & Boger, 1978).  
d)  A significant reduction in fluphenazine serum levels occurred following addition of procyclidine in 
patients who were previously well stabilized. Following discontinuation of procyclidine, fluphenazine 
serum levels returned to baseline (Bamrah et al, 1986). However, the addition of orphenadrine to 
perphenazine therapy resulted in no clinically relevant pharmacokinetic changes in the absorption, 
distribution, or elimination of perphenazine (Bolvig Hansen et al, 1979).  

 
3.5.1.CM   Oxycodone 

1)  Interaction Effect: an increase in central nervous system and respiratory depression 
2)  Summary: The concomitant use of oxycodone and other central nervous system depressants including 
phenothiazines (e.g. chlorpromazine, promethazine, thioridazine) may result in additive CNS and respiratory 
depressant effects, including hypotension, profound sedation and/or coma . When administering oxycodone 
and a phenothiazine together, the oxycodone dose should be reduced by 1/3 to 1/2 (Prod Info OXYCONTIN
(R) controlled release tablets, 2005). Monitor patient carefully for signs of respiratory depression, CNS 
depression, and hypotension. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for signs of respiratory depression, CNS depression, and 
hypotension. A dosage reduction of 1/3 to 1/2 of oxycodone should be made. 
7)  Probable Mechanism: additive effects 

 
3.5.1.CN   Paliperidone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001b). Several 
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antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999), 
haloperidol (O'Brien et al, 1999), pimozide (Prod Info Orap(R), 2000), quetiapine (Owens, 2001c), 
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-Laita et al, 
1999), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), ziprasidone (Prod Info GEODON(R) 
intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
antipsychotics, and thioridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.CO   Paroxetine 

1)  Interaction Effect: an increased risk of thioridazine toxicity, cardiotoxicity (QT prolongation, torsades de 
pointes, cardiac arrest) 
2)  Summary: Paroxetine inhibits the metabolism of thioridazine, possibly through the inhibition of 
cytochrome P450 2D6 (CYP2D6) resulting in toxicity. The resulting elevated levels of thioridazine would be 
expected to enhance the prolongation of the QT interval and may increase the risk of serious, potentially 
fatal, cardiac arrhythmias, such as torsade de pointes-type arrhythmias (Prod Info Paxil(R), 2003; Prod Info 
Mellaril(R), 2000p). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Due to the potential for significant, possibly life-threatening, proarrhythmic effects, 
concurrent administration of thioridazine and paroxetine is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated thioridazine metabolism 
8)  Literature Reports 

a)  The metabolism of thioridazine is inhibited by drugs such as paroxetine due to reduced cytochrome 
P450 2D6 isozyme activity. The elevated levels of thioridazine would be expected to enhance the 
prolongation of the QTc interval associated with thioridazine. This, in turn, may increase the risk of 
serious, potentially fatal, cardiac arrhythmias, such as torsade de pointes-type arrhythmias (Prod Info 
Mellaril(R), 2000o).  

 
3.5.1.CP   Pentamidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturers of some phenothiazines state that concomitant use 
with other drugs which prolong the QT interval is contraindicated (Prod Info Thioridazine tablets, 2002). 
Torsades de pointes has been associated with pentamidine (Lindsay et al, 1990). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Pentamidine is contraindicated in patients being treated with thioridazine as it may 
precipitate QT prolongation. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CQ   Phenobarbital 

1)  Interaction Effect: decreased phenobarbital or thioridazine effectiveness 
2)  Summary: Phenobarbital may decrease thioridazine concentrations due to its ability to induce hepatic 
microsomal enzymes (Ellenor et al, 1978a). Phenobarbital and thioridazine have also been reported to 
produce lower serum levels of both drugs when given concomitantly (Gay & Madsen, 1983a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: If concurrent therapy is required, a dosage adjustment for thioridazine or 
phenobarbital may be required in order to maintain or achieve a therapeutic effect. 
7)  Probable Mechanism: induction of hepatic microsomal enzymes 
8)  Literature Reports 

a)  Seven retarded patients on concurrent phenobarbital and thioridazine therapy experienced an 
increase in their thioridazine and metabolite levels when phenobarbital was withdrawn. The most likely 
explanation is that withdrawal of phenobarbital resulted in a reversal of the phenobarbital-induced 
increase in hepatic drug metabolizing enzyme activity (Ellenor et al, 1978). 
b)  Retarded adults on phenobarbital and thioridazine 100 mg to 200 mg per day were matched to 
retarded adults on antiepileptic therapy alone. When given concomitantly, phenobarbital and 
thioridazine produced lower serum levels of both drugs than when either drug was given alone. The 
presumed mechanism was induction of microsomal enzymes (Gay & Madsen, 1983). 

 
3.5.1.CR   Phenylalanine 
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1)  Interaction Effect: increased incidence of tardive dyskinesia 
2)  Summary: Taking phenylalanine concomitantly with certain neuroleptic drugs may exacerbate tardive 
dyskinesia (Gardos et al, 1992a). Abnormal phenylalanine metabolism in certain patients may lead to 
phenylalanine accumulation in the brain and in turn, reduced brain availability of other large neutral amino 
acids. This may interfere with the synthesis of catecholamines. It was hypothesized that some patients with 
depression may have deficient phenylalanine hydroxylase (as in phenylketonuria (PKU)), or deficient 
dihydropteridine reductase (as in atypical PKU) (Gardos et al, 1992a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Caution is advised if phenylalanine is administered with a neuroleptic agent. 
Monitor the patient closely for signs of tardive dyskinesia. 
7)  Probable Mechanism: reduced brain availability of other large neutral amino acids and interference with 
catecholamine synthesis 
8)  Literature Reports 

a)  Phenylalanine tended to increase the incidence of tardive dyskinesia in patients taking neuroleptics 
in an open study. Three groups of patients were studied: (1) patients with unipolar depression with 
tardive dyskinesia (n=11), (2) patients with no tardive dyskinesia with current or past exposure to 
greater than or equal to 100 milligrams (mg) of a chlorpromazine equivalent for at least 3 months 
(n=10), and (3) patients with no tardive dyskinesia not previously exposed to a neuroleptic drug (n=10). 
Neuroleptic agents were taken during the study by 6 patients in group 1, and 5 patients in group 2. 
Patients received powdered phenylalanine 100 mg/kilogram dissolved in orange juice after an overnight 
fast. Blood samples were obtained just prior to phenylalanine administration and 2 hours after 
administration. Three patients in group 1 (with tardive dyskinesia) had the highest postloading 
phenylalanine plasma levels; this group as a whole had higher (though nonsignificant) mean 
phenylalanine levels than the other groups. Tardive dyskinesia score (measured using the Abnormal 
Involuntary Movements Scale (AIMS)) nonsignificantly increased in group 1. Postloading phenylalanine 
level and postloading AIMS scores were significantly positively correlated in group 1 (rs=0.347, p less 
than 0.05; Spearman correlation coefficient 0.543, p less than 0.05). Postloading phenylalanine level 
and baseline AIMS scores demonstrated a trend toward correlation (rs=0.246, p=0.092; Spearman 
correlation coefficient 0.679, p less than 0.05). In all patients, phenylalanine loading increased plasma 
phenylalanine levels approximately eight-fold, and plasma tyrosine increased 2.5 times as a result of 
conversion of phenylalanine to tyrosine. Plasma levels of competing large neutral amino acids such as 
tryptophan decreased slightly (Gardos et al, 1992).  

 
3.5.1.CS   Phenytoin 

1)  Interaction Effect: increased or decreased phenytoin levels and possibly reduced phenothiazine levels 
2)  Summary: Concurrent phenothiazine and phenytoin therapy has been reported to increase, decrease, or 
cause no change in the serum levels of phenytoin (Sands et al, 1987a; Vincent, 1980a; Siris et al, 1974a; 
Houghton & Richens, 1975a). In one study, concomitant phenytoin reduced the serum levels of 
mesoridazine, but not thioridazine (Linnoila et al, 1980c). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Consider monitoring phenytoin levels when a phenothiazine is added or 
discontinued from therapy; dosage adjustments may be needed in some cases. The patient should also be 
observed for any signs of phenytoin toxicity (ataxia, nystagmus, tremor, hyperreflexia), particularly in the 
case of adjustments to the phenothiazine dosage. Observe patients for phenothiazine efficacy. 
7)  Probable Mechanism: induction or inhibition of phenytoin metabolism; induction of phenothiazine 
metabolism 
8)  Literature Reports 

a)  Compelling data was reported suggesting that phenothiazines as a group decrease serum phenytoin 
concentrations, but the effect of individual phenothiazines was not evaluated. A total of 92 cases 
(institutionalized patients) who were receiving constant phenytoin doses and who were either initiating, 
discontinuing, increasing, or decreasing a phenothiazine were retrospectively reviewed. Approximately 
half of the patients received thioridazine, while the other half were about evenly split between 
chlorpromazine and mesoridazine. Phenytoin concentrations decreased by 44% (p=0.001) when a 
phenothiazine was added; similarly, increases in phenothiazine dose caused a 33% decrease in 
phenytoin concentrations (p=0.001). In patients who discontinued a phenothiazine, phenytoin 
concentrations increased by 71% (p=0.001); similarly, decreases in phenothiazine dose caused a 55% 
increase in phenytoin concentrations (p=0.001). Although the combined results cannot be applied 
clinically to a particular phenothiazine, this study does suggest a remarkably strong trend among 
phenothiazines which is contrary to some individual case reports. Further study is needed 
(Haidukewych & Rodin, 1985a).  
b)  The effects of concomitant treatment with phenytoin and/or phenobarbital on the steady-state serum 
concentrations of haloperidol, thioridazine, and mesoridazine were investigated in two groups of 
patients. The investigators found that concomitant anticonvulsant medication significantly reduced the 
plasma level of haloperidol and mesoridazine, but not thioridazine (Linnoila et al, 1980b).  
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3.5.1.CT   Pimozide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001b). Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999), 
haloperidol (O'Brien et al, 1999), pimozide (Prod Info Orap(R), 2000), quetiapine (Owens, 2001c), 
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-Laita et al, 
1999), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), ziprasidone (Prod Info GEODON(R) 
intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
antipsychotics, and thioridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.CU   Pindolol 

1)  Interaction Effect: an increased risk of thioridazine toxicity, cardiotoxicity (QT prolongation, torsades de 
pointes, cardiac arrest) 
2)  Summary: Pindolol has been beneficial in the treatment of patients with behavior and management 
problems secondary to organic brain disease (Greendyke & Gulya, 1988a). Fluoxetine inhibits the 
metabolism of thioridazine, possibly through the inhibition of cytochrome P450 2D6 (CYP2D6) resulting in 
toxicity. The resulting elevated levels of thioridazine would be expected to enhance the prolongation of the 
QT interval and may increase the risk of serious, potentially fatal, cardiac arrhythmias, such as torsade de 
pointes-type arrhythmias (Prod Info Mellaril(R), 2000ab). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Due to the potential for significant, possibly life-threatening, proarrhythmic effects, 
concurrent administration of thioridazine and pindolol is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated thioridazine metabolism 
8)  Literature Reports 

a)  Twenty-six male patients with intermittent explosive disorder secondary to organic brain disease 
were studied to determine the effect of pindolol and thioridazine coadministration. All patients were 
already receiving treatment with thioridazine, haloperidol, phenytoin, or phenobarbital. Pindolol therapy 
was started at 5 mg twice daily with total daily increments of 10 mg every three days for a total dose of 
40 mg. It was then reduced by 10 mg increments to zero with a reversal of the schedule. Results 
showed moderate, dose-related increases in serum levels of thioridazine and two of its metabolites 
when coadministered with pindolol. Serum pindolol levels were also higher than expected in patients 
receiving thioridazine. No serum level increases were found for phenytoin, phenobarbital, or haloperidol. 
This fact led the authors to believe that the elevation in thioridazine and pindolol levels was due to 
mutually competitive interference with their hepatic metabolism (Greendyke & Gulya, 1988).  
b)  The metabolism of thioridazine is inhibited by drugs such as pindolol due to reduced cytochrome 
P450 2D6 isozyme activity. The elevated levels of thioridazine would be expected to enhance the 
prolongation of the QTc interval associated with thioridazine. This, in turn, may increase the risk of 
serious, potentially fatal, cardiac arrhythmias, such as torsade de pointes-type arrhythmias (Prod Info 
Mellaril(R), 2000h).  

 
3.5.1.CV   Pirmenol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class Ia antiarrhythmics have been shown to prolong the QTc interval at the recommended 
therapeutic dose. Even though no formal drug interaction studies have been done, the coadministration of 
thioridazine with other drugs known to prolong the QTc interval, including Class Ia antiarrhythmic agents, is 
not recommended (Prod Info Mellaril(R), 2002a; Prod Info Procanbid(R), 2000; Prod Info Quinaglute(R), 
1999; Desai et al, 1981). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.CW   Porfimer 

1)  Interaction Effect: excessive intracellular damage in photosensitized tissues 
2)  Summary: Coadministration of porfimer with other photosensitizing agents, including phenothiazines, 
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may increase the severity of photosensitivity reactions and lead to excessive tissue damage (Prod Info 
Photofrin(R), 1995). Caution should be used if thioridazine is to be given to patients receiving porfimer for 
photodynamic therapy. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients who are receiving phenothiazine therapy along with photodynamic 
therapy should be counseled to avoid exposure of skin and eyes to direct sunlight or bright indoor light for 30 
days after administration of porfimer. Application of sunscreens does not protect against photosensitivity 
reactions. 
7)  Probable Mechanism: additive photosensitizing effects 

 
3.5.1.CX   Prajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class Ia antiarrhythmics have been shown to prolong the QTc interval at the recommended 
therapeutic dose. Even though no formal drug interaction studies have been done, the coadministration of 
thioridazine with other drugs known to prolong the QTc interval, including Class Ia antiarrhythmic agents, is 
not recommended (Prod Info Mellaril(R), 2002a; Prod Info Procanbid(R), 2000; Prod Info Quinaglute(R), 
1999; Desai et al, 1981). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.CY   Probucol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which are also known to prolong the QTc interval (Prod Info Mellaril(R), 
2000j). Probucol has been shown to prolong the QTc interval (Gohn & Simmons, 1992; Prod Info Lorelco(R), 
1991). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval, such as probucol, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.CZ   Procainamide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class Ia antiarrhythmics have been shown to prolong the QTc interval at the recommended 
therapeutic dose. Even though no formal drug interaction studies have been done, the coadministration of 
thioridazine with other drugs known to prolong the QTc interval, including Class Ia antiarrhythmic agents, is 
not recommended (Prod Info Mellaril(R), 2002a; Prod Info Procanbid(R), 2000; Prod Info Quinaglute(R), 
1999; Desai et al, 1981). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.DA   Procarbazine 

1)  Interaction Effect: CNS depression 
2)  Summary: The combined use of phenothiazines and monoamine oxidase inhibitors (MAOI) has resulted 
in prolonged phenothiazine effects (Sjoqvist, 1965). To minimize CNS depression and possible potentiation, 
coadministration of procarbazine and phenothiazines should be approached with caution (Prod Info 
Matulane(R), 2002). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The coadministration of procarbazine and phenothiazines should be approached 
with caution. 
7)  Probable Mechanism: unknown 
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3.5.1.DB   Procaterol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including procaterol 
(Prod Info Mellaril(R), 2000x). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.DC   Prochlorperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT interval prolongation, torsades de pointes, 
cardiac arrest) 
2)  Summary: Because thioridazine may prolong the QT interval and increase the risk of arrhythmias, the 
concurrent administration of thioridazine and other phenothiazines is contraindicated (Prod Info Mellaril(R), 
2000l). Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info 
Compazine(R), 2002a; Prod Info Stelazine(R), 2002a; Prod Info Thorazine(R), 2002a). Other phenothiazines 
may have similar effects, though no reports are available. 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
thioridazine and other phenothiazines, is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.DD   Procyclidine 

1)  Interaction Effect: decreased phenothiazine serum concentrations, decreased phenothiazine 
effectiveness, enhanced anticholinergic effects (ileus, hyperpyrexia, sedation, dry mouth) 
2)  Summary: The concurrent use of anticholinergic agents (benztropine, orphenadrine, procyclidine, 
trihexyphenidyl) to control extrapyramidal side effects may reduce oral absorption of phenothiazines, 
antagonize the behavioral and antipsychotic effects of the phenothiazine, and enhance anticholinergic side 
effects (Rivera-Calimlim et al, 1976d; Mann & Boger, 1978e; Singh & Kay, 1979b; Gershon et al, 1965e; 
Buckle & Guillebaud, 1967b). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Anticholinergics (benztropine, orphenadrine, procyclidine, trihexyphenidyl) should 
not be used routinely with phenothiazine derivatives as prophylaxis against possible extrapyramidal 
symptoms; use should be reserved for situations where EPS occur and lowering of the antipsychotic dosage 
is not possible. Anticholinergic use should be reevaluated at least every three months. 
7)  Probable Mechanism: delayed gastric emptying, increased gut wall metabolism of phenothiazine, 
decreased absorption 
8)  Literature Reports 

a)  The concomitant administration of trihexyphenidyl and chlorpromazine has been shown to result in a 
decrease in chlorpromazine plasma levels (Rivera-Calimlim et al, 1973b; Gershon et al, 1965d). A 
crossover controlled study of the chlorpromazine-trihexyphenidyl interaction in psychiatric patients 
showed conclusively that trihexyphenidyl lowers plasma levels of chlorpromazine from 13% to 100% 
(Rivera-Calimlim et al, 1973b). The mechanism by which trihexyphenidyl lowers plasma levels of 
chlorpromazine was shown in rats to be an inhibition of gastric emptying by trihexyphenidyl, probably as 
a result of its anticholinergic activity (Rivera-Calimlim, 1976b). Slow gastric emptying will delay the 
transport of chlorpromazine to intestinal absorption sites and favor enhanced gastrointestinal 
metabolism.  
b)  Trihexyphenidyl may also directly reverse some of the therapeutic effects of chlorpromazine. A toxic 
psychosis has been commonly reported following usual therapeutic doses of anticholinergic drugs, 
particularly when these agents are used in conjunction with other drugs with anticholinergic properties. 
Symptoms may include visual hallucinations, confusion, disorientation, speech difficulty, emotional 
lability and psychotic thinking (Perry et al, 1985b).  
c)  The chlorpromazine-trihexyphenidyl interaction may also include additive anticholinergic effects 
including constipation or paralytic ileus, dry mouth, blurred vision, increased intraocular pressure and 
urinary retention (Perry et al, 1985b). Hyperpyrexia has been reported, presumably due to blocking of 
exocrine sweat glands in combination with the hypothalamic dysregulation produced by antipsychotics 
(Mann & Boger, 1978d).  
d)  A significant reduction in fluphenazine serum levels occurred following addition of procyclidine in 
patients who were previously well stabilized. Following discontinuation of procyclidine, fluphenazine 
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serum levels returned to baseline (Bamrah et al, 1986b). However, the addition of orphenadrine to 
perphenazine therapy resulted in no clinically relevant pharmacokinetic changes in the absorption, 
distribution, or elimination of perphenazine (Bolvig Hansen et al, 1979b).  

 
3.5.1.DE   Propafenone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class I antiarrhythmic agents may prolong the QT interval in some patients, which may result 
in ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Although pharmacokinetic studies 
between thioridazine and other drugs which prolong the QT interval have not been performed, an additive 
effect cannot be excluded. Therefore, the concurrent administration of thioridazine with a Class I 
antiarrhythmic agent is contraindicated (Prod Info Rythmol(R), 2002; Prod Info Mellaril(R), 2002; Prod Info 
Tambocor(R), 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval, such as Class I antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.DF   Propranolol 

1)  Interaction Effect: an increased risk of thioridazine toxicity, cardiotoxicity (QT prolongation, torsades de 
pointes, cardiac arrest) 
2)  Summary: In two case reports, large doses of propranolol (more than 400 mg daily) resulted in a 3-fold to 
5-fold increase of thioridazine concentration in patients on large doses of thioridazine (more than 500 mg 
daily) (Silver et al, 1986). Long-acting propranolol resulted in significant dose-related increases in 
thioridazine plasma levels in five patients (Greendyke & Kanter, 1987). Fluoxetine inhibits the metabolism of 
thioridazine, possibly through the inhibition of cytochrome P450 2D6 (CYP2D6) resulting in toxicity. The 
resulting elevated levels of thioridazine would be expected to enhance the prolongation of the QT interval 
and may increase the risk of serious, potentially fatal, cardiac arrhythmias, such as torsade de pointes-type 
arrhythmias (Prod Info Mellaril(R), 2000y). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Due to the potential for significant, possibly life-threatening, proarrhythmic effects, 
concurrent administration of thioridazine and propranolol is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated thioridazine metabolism 
8)  Literature Reports 

a)  The metabolism of thioridazine is inhibited by drugs such as propranolol due to reduced cytochrome 
P450 2D6 isozyme activity. The elevated levels of thioridazine would be expected to enhance the 
prolongation of the QT interval associated with thioridazine. This, in turn, may increase the risk of 
serious, potentially fatal, cardiac arrhythmias, such as torsade de pointes-type arrhythmias (Prod Info 
Mellaril(R), 2000c).  

 
3.5.1.DG   Protirelin 

1)  Interaction Effect: decreased TSH response 
2)  Summary: Chronic thioridazine therapy in psychiatric patients may significantly decrease the thyroid-
stimulating hormone (TSH) response to protirelin (Lamberg et al, 1977). Protirelin 200 mcg was 
administered intravenously to 10 patients receiving thioridazine 100 mg to 700 mg daily for over one year. 
The mean change in serum TSH levels from baseline was 5.8 microunits/mL in patients on thioridazine, 
which was significantly less than those seen in healthy controls (12.5 micrograms/mL). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for a decreased response to thyroid-stimulating hormone (TSH). 
7)  Probable Mechanism: unknown 

 
3.5.1.DH   Protriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of a tricyclic antidepressant and thioridazine is 
contraindicated. 
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7)  Probable Mechanism: additive effect on QT interval 
 
3.5.1.DI   Quetiapine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001b). Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999), 
haloperidol (O'Brien et al, 1999), pimozide (Prod Info Orap(R), 2000), quetiapine (Owens, 2001c), 
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-Laita et al, 
1999), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), ziprasidone (Prod Info GEODON(R) 
intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
antipsychotics, and thioridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.DJ   Quinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class Ia antiarrhythmics have been shown to prolong the QTc interval at the recommended 
therapeutic dose. Even though no formal drug interaction studies have been done, the coadministration of 
thioridazine with other drugs known to prolong the QTc interval, including Class Ia antiarrhythmic agents, is 
not recommended (Prod Info Mellaril(R), 2002a; Prod Info Procanbid(R), 2000; Prod Info Quinaglute(R), 
1999; Desai et al, 1981). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.DK   Ranolazine 

1)  Interaction Effect: an increase in thioridazine serum concentration and an increased risk of cardiotoxicity 
(QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Ranolazine, and/or its metabolites, partially inhibit cytochrome P450-2D6-mediated 
thioridazine metabolism resulting in increased thioridazine exposure. Ranolazine and thioridazine have been 
shown to increase QTc interval in a dose-dependent manner. Concurrent administration of ranolazine and 
thioridazine is contraindicated (Prod Info thioridazine hcl oral tablets, 2003). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Using ranolazine and thioridazine together is contraindicated due to the additive 
effects on QTc prolongation.(Prod Info thioridazine hcl oral tablets, 2003). 
7)  Probable Mechanism: ranolazine inhibition of cytochrome P450-2D6-mediated metabolism of thioridazine 
and additive effects on QTc prolongation 

 
3.5.1.DL   Rilonacept 

1)  Interaction Effect: altered thioridazine plasma concentrations 
2)  Summary: In states of chronic inflammation, the formation of CYP450 enzymes is suppressed by 
increased levels of cytokines such as interleukin-1 (IL-1). Upon administration of an IL-1 blocker, such as 
rilonacept, the formation of CYP450 enzymes could be normalized. In patients receiving CYP450 substrates 
with a narrow therapeutic index concomitantly, such normalization may have a clinically relevant effect on 
the CYP450 substrate levels. If rilonacept therapy is initiated in a patient being treated with a CYP450 
substrate that has a narrow therapeutic index, such as thioridazine, the therapeutic effect of thioridazine 
should be monitored and thioridazine dose should be adjusted if necessary (Prod Info ARCALYST(TM) 
subcutaneous injection, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: If rilonacept therapy is initiated in a patient being treated with a CYP450 substrate 
with a narrow therapeutic index, such as thioridazine, monitor for therapeutic effect of thioridazine and adjust 
thioridazine dose as needed (Prod Info ARCALYST(TM) subcutaneous injection, 2008). 
7)  Probable Mechanism: interference with CYP450-mediated thioridazine metabolism 

 
3.5.1.DM   Risperidone 
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1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001b). Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999), 
haloperidol (O'Brien et al, 1999), pimozide (Prod Info Orap(R), 2000), quetiapine (Owens, 2001c), 
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-Laita et al, 
1999), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), ziprasidone (Prod Info GEODON(R) 
intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
antipsychotics, and thioridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.DN   Ritonavir 

1)  Interaction Effect: increased thioridazine serum concentrations and potential toxicity (hypotension, 
sedation, extrapyramidal effects, arrhythmias) 
2)  Summary: Coadministered ritonavir may increase serum concentrations of thioridazine, resulting in 
thioridazine toxicity (Prod Info NORVIR(R), 2005). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution and monitor patients for signs and symptoms of neuroleptic toxicity 
(hypotension, sedation, extrapyramidal effects, arrhythmias). Reduce doses of thioridazine as required. 
7)  Probable Mechanism: decreased thioridazine metabolism 

 
3.5.1.DO   Roxithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including roxithromycin 
(Prod Info Mellaril(R), 2000e). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.DP   Sematilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although no drug interaction studies have been performed, the manufacturer of thioridazine 
states that the concurrent use of thioridazine with other drugs known to prolong the QTc interval is 
contraindicated (Prod Info Thioridazine tablets, 2002). Class III antiarrhythmic agents may prolong the QT 
interval in some patients, which may result in ventricular tachycardia, ventricular fibrillation, and torsades de 
pointes (Yamreudeewong et al, 2003; Prod Info Betapace(R), 2001; Prod Info Corvert(R), 2000; Corey et al, 
1999; Karam et al, 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval such as Class III antiarrhythmic agents is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.DQ   Sertindole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001b). Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999), 
haloperidol (O'Brien et al, 1999), pimozide (Prod Info Orap(R), 2000), quetiapine (Owens, 2001c), 
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-Laita et al, 
1999), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), ziprasidone (Prod Info GEODON(R) 
intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 

Page 53 of 84MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.18, page 53

Case 3:09-cv-00080-TMB     Document 78-27      Filed 03/24/2010     Page 213 of 244



4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
antipsychotics, and thioridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.DR   Sotalol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although no drug interaction studies have been performed, the manufacturer of thioridazine 
states that the concurrent use of thioridazine with other drugs known to prolong the QTc interval is 
contraindicated (Prod Info Thioridazine tablets, 2002). Class III antiarrhythmic agents may prolong the QT 
interval in some patients, which may result in ventricular tachycardia, ventricular fibrillation, and torsades de 
pointes (Yamreudeewong et al, 2003; Prod Info Betapace(R), 2001; Prod Info Corvert(R), 2000; Corey et al, 
1999; Karam et al, 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval such as Class III antiarrhythmic agents is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.DS   Sparfloxacin 

1)  Interaction Effect: prolongation of the QTc interval and/or torsades de pointes 
2)  Summary: Torsades de pointes has been reported in patients receiving sparfloxacin concomitantly with 
disopyramide and amiodarone. The use of sparfloxacin is contraindicated with drugs which produce an 
increase in the QTc interval and/or torsades de pointes, including phenothiazines. Sparfloxacin is also 
contraindicated in persons with known QTc prolongation (Prod Info Zagam(R), 1998). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Sparfloxacin is contraindicated in individuals with known QTc prolongation or in 
patients being treated concurrently with drugs that are known to increase the QTc interval and/or cause 
torsades de pointes. 
7)  Probable Mechanism: additive effects on QTc prolongation 
8)  Literature Reports 

a)  In clinical trials involving 1489 patients with a baseline QTc measurement, the mean prolongation of 
the QTc interval at sparfloxacin steady-state was 10 msec (2.5%). Of these subjects, 0.7% had a QTc 
interval greater than 500 msec at steady-state. However, no arrhythmic effects were seen in any of the 
patients. The magnitude of the QTc effect does not increase with repeated administration of 
sparfloxacin, and the QTc interval returns to baseline within 48 hours after discontinuation of 
sparfloxacin (Prod Info Zagam(R), 1996).  
b)  A case of sparfloxacin-induced torsades de pointes is described (Dupont et al, 1996). A 47-year old 
woman hospitalized for suppurative otitis media and mastoiditis was treated with sparfloxacin due to an 
allergy to betalactam antibiotics. On day six of treatment she felt dizzy and lost consciousness. This 
was attributed to torsades de pointes on the cardioscope and was followed by cardiac arrest which 
required cardiopulmonary resuscitation. Her pre-treatment electrocardiogram showed QT and QTc 
intervals of 0.34 and 0.46 seconds, respectively. An electrocardiogram post-arrest revealed QT and 
QTc intervals of 0.35 and 0.60 seconds, respectively. A 24-hour continuous electrocardiography 
confirmed numerous episodes of torsades de pointes occurring after episodes of sino-auricular block. 
Sparfloxacin was discontinued and the QTc returned to baseline within a week. Upon further testing, it 
was determined that the patient suffered from a mild idiopathic long QT syndrome. Due to the onset of 
symptoms with administration of sparfloxacin and the relief of symptoms following discontinuation of the 
drug, it is highly probable that sparfloxacin contributed to the torsades de pointes.  

 
3.5.1.DT   Spiramycin 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2000aa). QT prolongation 
has been reported with spiramycin (Stramba-Badiale et al, 1997). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of spiramycin and thioridazine is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.DU   Sulfamethoxazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
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arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2000m). Q and T wave 
distortions have been observed in patients taking cotrimoxazole (Lopez et al, 1987). Other phenothiazines 
may have similar effects, though no reports are available. 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent 
administration of cotrimoxazole and thioridazine is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.DV   Sultopride 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001b). Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999), 
haloperidol (O'Brien et al, 1999), pimozide (Prod Info Orap(R), 2000), quetiapine (Owens, 2001c), 
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-Laita et al, 
1999), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), ziprasidone (Prod Info GEODON(R) 
intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
antipsychotics, and thioridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.DW   Sunitinib 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Sunitinib has been associated with prolongation of the QT interval in a dose dependent 
manner, with torsade de pointes occurring in less than 0.1% patients exposed to sunitinib (Prod Info 
SUTENT(R) oral capsules, 2008). Thioridazine has also been shown to prolong the QT interval in a dose 
dependent manner. Due to the potential for additive effects on the QT interval and increased risk for torsade 
de pointes, the concomitant use of thioridazine and other drugs that prolong the QT interval is 
contraindicated (Prod Info MELLARIL(R) oral tablet, solution, USP, MELLARIL-S(R) oral suspension, USP, 
2000). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of thioridazine and drugs that prolong the QT interval, such as 
sunitinib, is contraindicated due to the potential for additive effects on the QT interval and an increased risk 
of torsade de pointes (Prod Info MELLARIL(R) oral tablet, solution, USP, MELLARIL-S(R) oral suspension, 
USP, 2000). 
7)  Probable Mechanism: additive effects on the QT interval 

 
3.5.1.DX   Tapentadol 

1)  Interaction Effect: an increase in central nervous system and respiratory depression 
2)  Summary: The concomitant use of tapentadol with central nervous system depressants including 
phenothiazines (e.g. chlorpromazine, promethazine, thioridazine) may result in additive CNS and respiratory 
depressant effects, including hypotension, profound sedation and/or coma. When administering tapentadol 
and a phenothiazine together, dosage of one or both agents may be reduced (Prod Info tapentadol 
immediate release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Consider monitoring the patient for cardiorespiratory depression when tapentadol 
and phenothiazines are used in combination. A reduction in dose of one or both drugs may be necessary 
(Prod Info tapentadol immediate release oral tablets, 2008). 
7)  Probable Mechanism: additive effects 

 
3.5.1.DY   Tedisamil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although no drug interaction studies have been performed, the manufacturer of thioridazine 
states that the concurrent use of thioridazine with other drugs known to prolong the QTc interval is 
contraindicated (Prod Info Thioridazine tablets, 2002). Class III antiarrhythmic agents may prolong the QT 
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interval in some patients, which may result in ventricular tachycardia, ventricular fibrillation, and torsades de 
pointes (Yamreudeewong et al, 2003; Prod Info Betapace(R), 2001; Prod Info Corvert(R), 2000; Corey et al, 
1999; Karam et al, 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval such as Class III antiarrhythmic agents is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.DZ   Telithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, thioridazine should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including telithromycin 
(Owens, 2001d; Prod Info Mellaril(R), 2002h). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that may prolong the QT 
interval, such as telithromycin, is contraindicated. 
7)  Probable Mechanism: additive effects on the QT interval 

 
3.5.1.EA   Terfenadine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturers of some phenothiazines state that concomitant use 
with other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2002f; Prod Info 
Serentil(R), 2000). Q and T wave distortions have been observed in patients taking phenothiazines (Prod 
Info Compazine(R), 2002b; Prod Info Stelazine(R), 2002b; Prod Info Thorazine(R), 2002b). Other 
phenothiazines may have similar effects, though no reports are available. Even though no formal drug 
interaction studies have been done, the coadministration of terfenadine and other drugs known to prolong 
the QTc interval, including phenothiazines, is contraindicated (Anon, 1997). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of terfenadine and a phenothiazine is 
contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.EB   Tetrabenazine 

1)  Interaction Effect: increased risk of QT interval prolongation 
2)  Summary: Tetrabenazine causes a small increase in the corrected QT interval. As the degree of 
prolongation increases, QT prolongation can develop into torsade de pointes-type VT. The concomitant use 
of tetrabenazine with other drugs known for QT prolongation (eg, thioridazine) should be avoided (Prod Info 
XENAZINE(R) oral tablets, 2008). In a randomized, double-blind, placebo controlled crossover study of 
healthy subjects, the effect of a single 25 mg or 50 mg dose of tetrabenazine on the QT interval was studied 
with moxifloxacin as a positive control. The 50 mg dose of tetrabenazine caused an approximate 8 
millisecond mean increase in QT (Prod Info XENAZINE(R) oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tetrabenazine with thioridazine or other drugs that prolong the 
QT interval should be avoided due to the potential for additive effects on the QT interval and increased risk 
of torsade de pointes (Prod Info XENAZINE(R) oral tablets, 2008). However, if concurrent therapy is 
required, monitor patient closely for prolongation of the QT interval. 
7)  Probable Mechanism: additive effects on QT interval prolongation 

 
3.5.1.EC   Tramadol 

1)  Interaction Effect: an increased risk of seizures 
2)  Summary: Seizures have been reported in patients using tramadol. The manufacturer of tramadol states 
that combining phenothiazine medications with tramadol may enhance the risk of seizures and CNS and 
respiratory depression (Prod Info Ultram(R), 1998). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution should be used if tramadol is to be administered to patients receiving 
phenothiazine therapy. If possible, avoid this combination, especially in patients with underlying conditions 
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that might predispose to seizures. 
7)  Probable Mechanism: unknown 

 
3.5.1.ED   Trazodone 

1)  Interaction Effect: hypotension 
2)  Summary: Concomitant administration of trazodone with chlorpromazine or trifluoperazine resulted in 
additive hypotensive effects in two case reports. Withdrawal of trazodone resulted in resolution of the 
hypotension (Asayesh, 1986). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor blood pressure, particularly in patients who might be sensitive to this 
effect. Advise patient to rise slowly from laying or sitting position. 
7)  Probable Mechanism: additive hypotensive effects 
8)  Literature Reports 

a)  In one study, 11 depressed patients received trazodone 150 mg or 300 mg at bedtime for one to 18 
weeks. In addition, thioridazine 40 mg daily was given for one week, and blood samplings were 
obtained prior to and after the coadministration. Thioridazine significantly increased plasma 
concentrations of both trazodone and m-chlorophenylpiperazine, the active metabolite of trazodone. 
These results suggest the involvement of cytochrome P4502D6 (CYP2D6) in the metabolism of 
trazodone, since thioridazine is a known inhibitor of this isozyme (Yasui et al, 1995).  

 
3.5.1.EE   Trifluoperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT interval prolongation, torsades de pointes, 
cardiac arrest) 
2)  Summary: Because thioridazine may prolong the QT interval and increase the risk of arrhythmias, the 
concurrent administration of thioridazine and other phenothiazines is contraindicated (Prod Info Mellaril(R), 
2000l). Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info 
Compazine(R), 2002a; Prod Info Stelazine(R), 2002a; Prod Info Thorazine(R), 2002a). Other phenothiazines 
may have similar effects, though no reports are available. 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
thioridazine and other phenothiazines, is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.EF   Trihexyphenidyl 

1)  Interaction Effect: decreased phenothiazine serum concentrations, decreased phenothiazine 
effectiveness, enhanced anticholinergic effects (ileus, hyperpyrexia, sedation, dry mouth) 
2)  Summary: The concurrent use of anticholinergic agents (benztropine, orphenadrine, procyclidine, 
trihexyphenidyl) to control extrapyramidal side effects may reduce oral absorption of phenothiazines, 
antagonize the behavioral and antipsychotic effects of the phenothiazine, and enhance anticholinergic side 
effects (Rivera-Calimlim et al, 1976c; Mann & Boger, 1978c; Singh & Kay, 1979a; Gershon et al, 1965c; 
Buckle & Guillebaud, 1967a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Anticholinergics (benztropine, orphenadrine, procyclidine, trihexyphenidyl) should 
not be used routinely with phenothiazine derivatives as prophylaxis against possible extrapyramidal 
symptoms; use should be reserved for situations where EPS occur and lowering of the antipsychotic dosage 
is not possible. Anticholinergic use should be reevaluated at least every three months. 
7)  Probable Mechanism: delayed gastric emptying, increased gut wall metabolism of phenothiazine, 
decreased absorption 
8)  Literature Reports 

a)  The concomitant administration of trihexyphenidyl and chlorpromazine has been shown to result in a 
decrease in chlorpromazine plasma levels (Rivera-Calimlim et al, 1973a; Gershon et al, 1965b). A 
crossover controlled study of the chlorpromazine-trihexyphenidyl interaction in psychiatric patients 
showed conclusively that trihexyphenidyl lowers plasma levels of chlorpromazine from 13% to 100% 
(Rivera-Calimlim et al, 1976b). The mechanism by which trihexyphenidyl lowers plasma levels of 
chlorpromazine was shown in rats to be an inhibition of gastric emptying by trihexyphenidyl, probably as 
a result of its anticholinergic activity (Rivera-Calimlim, 1976a). Slow gastric emptying will delay the 
transport of chlorpromazine to intestinal absorption sites and favor enhanced gastrointestinal 
metabolism.  
b)  Trihexyphenidyl may also directly reverse some of the therapeutic effects of chlorpromazine. A toxic 
psychosis has been commonly reported following usual therapeutic doses of anticholinergic drugs, 
particularly when these agents are used in conjunction with other drugs with anticholinergic properties. 
Symptoms may include visual hallucinations, confusion, disorientation, speech difficulty, emotional 
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lability and psychotic thinking (Perry et al, 1985a).  
c)  The chlorpromazine-trihexyphenidyl interaction may also include additive anticholinergic effects 
including constipation or paralytic ileus, dry mouth, blurred vision, increased intraocular pressure and 
urinary retention (Perry et al, 1985a). Hyperpyrexia has been reported, presumably due to blocking of 
exocrine sweat glands in combination with the hypothalamic dysregulation produced by antipsychotics 
(Mann & Boger, 1978b).  
d)  A significant reduction in fluphenazine serum levels occurred following addition of procyclidine in 
patients who were previously well stabilized. Following discontinuation of procyclidine, fluphenazine 
serum levels returned to baseline (Bamrah et al, 1986a). However, the addition of orphenadrine to 
perphenazine therapy resulted in no clinically relevant pharmacokinetic changes in the absorption, 
distribution, or elimination of perphenazine (Bolvig Hansen et al, 1979a).  

 
3.5.1.EG   Trimethoprim 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2000m). Q and T wave 
distortions have been observed in patients taking cotrimoxazole (Lopez et al, 1987). Other phenothiazines 
may have similar effects, though no reports are available. 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent 
administration of cotrimoxazole and thioridazine is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.EH   Trimipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of a tricyclic antidepressant and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.EI   Vasopressin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Thioridazine and vasopressin have been shown to prolong the QTc interval at the 
recommended therapeutic dose (Prod Info Mellaril(R), 2000n; Mauro et al, 1988). Even though no formal 
drug interaction studies have been done, the coadministration of drugs known to prolong the QTc interval is 
not recommended. 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of drugs that prolong the QT interval, such as 
thioridazine and vasopressin, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.EJ   Vitex 

1)  Interaction Effect: increased dopaminergic side effects 
2)  Summary: Theoretically, the dopamine agonist activity of Vitex may add to that of other dopamine 
agonists, increasing the risk of dopaminergic adverse effects. Vitex has been effective in alleviating luteal 
phase defects due to hyperprolactinemia and in relieving symptoms related to premenstrual tension 
syndrome (Milewicz et al, 1993a; Lauritzen et al, 1997a). Vitex reduced prolactin secretion in humans 
(Milewicz et al, 1993a). In vitro, Vitex inhibited prolactin release by binding to the D2 receptor (Jarry et al, 
1994a). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Avoid concomitant use of Vitex with phenothiazines. If the patient chooses to take 
Vitex, monitor closely for symptoms of additive dopamine agonism such as nausea, headache, dizziness, 
fatigue, vomiting, and postural hypotension. 
7)  Probable Mechanism: additive dopaminergic effect 
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8)  Literature Reports 
a)  Vitex agnus castus effectively normalized prolactin release in a randomized double-blind, placebo-
controlled trial of 52 women with luteal phase defects due to latent hyperprolactinemia. Administration of 
Vitex agnus castus 20 mg daily for three months reduced prolactin release (from 23.7 to 22.5 nanogram 
(ng)/mL; p equal to 0.23), normalized shortened luteal phases (from 5.5 days to 10.5 days; p less than 
0.005), and eliminated deficits in luteal progesterone synthesis (from 2.46 ng/mL to 9.69 ng/mL; p less 
than 0.001). No side effects were noted (Milewicz et al, 1993).  
b)  Vitex agnus castus and pyridoxine caused a similar reduction on the premenstrual tension scale 
(PMTS) in a randomized, controlled trial of 127 women with PMTS. Patients taking Vitex agnus castus 
(Agnolyt(R)) experienced more relief from breast tenderness, inner tension, headache, edema, 
constipation, and depression than those taking pyridoxine. Patients in the Vitex agnus castus group 
receive one capsule of Agnolyt(R) and one placebo capsule daily for 3 menstrual cycles. Patients in the 
pyridoxine group received one placebo capsule twice daily on days 1-15 of the menstrual cycle and 
pyridoxine 100 mg twice daily on days 16 to 35 of the menstrual cycle for 3 menstrual cycles. 
Unspecified gastrointestinal disturbances occurred in the treatment group along with two cases of skin 
reaction and one transient headache (Lauritzen et al, 1997).  
c)  In vitro, Vitex (Agnus castus) was found to bind to the D2 receptor in rat pituitary cell cultures. Basal 
prolactin release was significantly inhibited by 0.5 milligram (mg) and 1 mg of Vitex extract/mL culture 
medium (p less than 0.05). Agnus castus extract doses from 0.125 mg/mL to 1 mg/mL significantly 
suppressed prolactin release in cells stimulated by thyrothropin releasing hormone (TRH) (p less than 
0.05). Dopaminergic action was demonstrated in the rat corpus striatum membrane dopamine receptor 
assay. Agnus castus extract did not affect basal luteinizing hormone (LH) or follicle-stimulating hormone 
(FSH), indicating selectivity for prolactin secretion, and not generalized inhibition of pituitary hormone 
secretion. The effect was not due to a cytotoxic effect as demonstrated by the lack of effect on the MTT-
conversion test. The authors concluded that Agnus castus exerted its prolactin inhibiting effect via 
stimulation of D2 receptors in the pituitary (Jarry et al, 1994).  

 
3.5.1.EK   Ziprasidone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001b). Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999), 
haloperidol (O'Brien et al, 1999), pimozide (Prod Info Orap(R), 2000), quetiapine (Owens, 2001c), 
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-Laita et al, 
1999), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), ziprasidone (Prod Info GEODON(R) 
intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
antipsychotics, and thioridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.EL   Zolmitriptan 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of 
thioridazine states that thioridazine should not be coadministered with other drugs which are also known to 
prolong the QTc interval (Prod Info Thioridazine tablets, 2002). Zolmitriptan has been shown to prolong the 
QTc interval at the recommended therapeutic dose (Prod Info Zomig(R), 2001). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of thioridazine and agents that prolong the QT 
interval, such as zolmitriptan, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.EM   Zotepine 

1)  Interaction Effect: increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Although no drug interaction studies have been performed, the manufacturer of thioridazine 
states that coadministration of thioridazine with drugs known to prolong the QTc interval is contraindicated 
(Prod Info Mellaril(R), 2001a). Zotepine can prolong the QTc interval (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of agents that prolong the QT interval, such as zotepine 
and thioridazine, is contraindicated. 
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7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Since zotepine can prolong the QT interval it is recommended that an ECG is performed before 
starting treatment. Patients with pre-existing prolongation of the QT interval should not be given 
zotepine (Sweetman, 2004).  

 
3.5.1.EN   Zotepine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001b). Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999), 
haloperidol (O'Brien et al, 1999), pimozide (Prod Info Orap(R), 2000), quetiapine (Owens, 2001c), 
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-Laita et al, 
1999), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), ziprasidone (Prod Info GEODON(R) 
intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
antipsychotics, and thioridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.2   Drug-Food Combinations 

 
3.5.2.A   Ethanol 

1)  Interaction Effect: increased central nervous system depression and an increased risk of extrapyramidal 
reactions 
2)  Summary: Concomitant administration of ethanol and phenothiazines has been reported to result in 
additive central nervous system depression (Zirkle et al, 1959; Milner & Landauer, 1971; Fazekas et al, 
1955; Sutherland et al, 1960). Neuroleptic-induced extrapyramidal side effects triggered by alcohol have 
also been reported (Lutz, 1976; Freed, 1981). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Counsel patients on potential for increased risk of central nervous system 
depression and extrapyramidal side effects, including akathisia and dystonia, when alcohol is ingested with 
phenothiazines. Patients should be instructed to avoid alcohol consumption while taking phenothiazines. 
7)  Probable Mechanism: unknown; probable additive CNS depression 

 
3.5.3   Drug-Lab Modifications 

Salicylate measurement 

Urine chorionic gonadotrophin measurement 

 
3.5.3.A   Salicylate measurement 

1)  Interaction Effect: false positives on salicylate assay in urine 
2)  Summary: Thioridazine at a concentration of greater than or equal to 2 mg/dl in urine has been 
demonstrated to result in interference with spectrophotometric screening tests based upon the method of 
Trinder (Frings, 1973). Thioridazine causes a green color change under these conditions, whereas the 
screening test is based upon a purple color change caused by salicylates. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Salicylate spectrophotometric screening tests based upon the method of Trinder 
should be avoided in patients receiving thioridazine. 
7)  Probable Mechanism: salicylate assay interference 

 
3.5.3.B   Urine chorionic gonadotrophin measurement 

1)  Interaction Effect: falsely positive or negative pregnancy test results 
2)  Summary: Interpret pregnancy test results with caution in patients receiving phenothiazines due to the 
possibility of false-negative or false-positive results for tests based on immunological reactions between 
human chorionic gonadotropin (HCG) and anti-HCG (Prod Info promethazine hcl oral tablets, 2005). 
Promethazine administration produced false-positive pregnancy results with the Gravindex(R) method and 
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false-negative results with the Prepuerin(R) and DAP-test(R) methods when administered to patients or 
added to urine specimens or serum in vitro (Tait, 1971). In one study, where 3 major phenothiazine groups 
(dimethylamines (chlorpromazine), piperazines (perphenazine, carphenazine, trifluoperazine, fluphenazine), 
and piperidines (thioridazine)), were given to both male and female subjects as monotherapy for at least one 
week, HCG(R) tests consistently gave false positive results for all 3 categories of phenothiazines in both 
males and females (Ravel et al, 1969). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Phenothiazines may cause false-negative or false-positive results for pregnancy 
tests based on immunological reactions between human chorionic gonadotropin (HCG) and anti-HCG (Prod 
Info promethazine hcl oral tablets, 2005; Tait, 1971). Drug therapy should be evaluated when interpreting 
pregnancy test results. 
7)  Probable Mechanism: interference based on immunological reactions between human chorionic 
gonadotropin (HCG) and anti-HCG 
8)  Literature Reports 

a)  Promethazine administration produced false-positive results with the Gravindex(R) method and 
false-negative results with the Prepuerin(R) and DAP-test(R) methods when administered to patients or 
added to urine specimens or serum in vitro (Tait, 1971). Results indicate promethazine may interfere 
with latex agglutination with the Gravindex(R) and DAP-tests(R), leading to false-positive and false-
negative results, respectively. With the Prepuerin(R) method, promethazine inhibited disagglutination of 
red cells, causing false-negative results. Of the three tests, the DAP-test(R) was most affected by 
promethazine, giving false results 50% of the time. In the DAP-test(R), agglutination is reduced by 
promethazine as it reacts with HCG, thereby not permitting it to bind the anti-HCG on the latex particles, 
leading to false-negative results.  
b)  Urine pregnancy tests were evaluated on both men and nonpregnant women who were receiving a 
phenothiazine as monotherapy for at least one week. All three major phenothiazine groups were 
represented in this study: dimethylamines (chlorpromazine), piperazines (perphenazine, carphenazine, 
trifluoperazine, fluphenazine), and piperidines (thioridazine). Commercially available urine pregnancy 
tests which were used included Gravindex(R), HCG(R) test, Natatel(R), UCG(R), Pregslide(R), and 
DAP(R). Results showed that the HCG(R) test consistently gave false positive results in all three 
categories of phenothiazines, both in male and female subjects. In some of the false-positive HCG(R) 
cases, retesting the same urine specimen produced negative findings, while others confirmed the initial 
false-positive result. The authors concluded that drug effects should be thoroughly evaluated on any 
pregnancy test (Ravel et al, 1969). 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Thioridazine Hydrochloride 
1)  Therapeutic 

a)  Physical Findings 
1)  Decrease in severity or elimination of target psychotic symptoms: 

a)  Positive psychotic symptoms (delusions, auditory hallucinations, racing thoughts) 
b)  Negative psychotic symptoms (anhedonia, apathy, lack of motivation, ambivalence). 

2)  Improvement in socialization, grooming, and attention to activities of daily living. 
2)  Toxic 

a)  Laboratory Parameters 
1)  Complete blood counts (every 6 months) 
2)  Hepatic function tests (every 6 months) 
3)  Baseline serum potassium levels with periodic evaluations during therapy, especially when making 
dose adjustments 
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b)  Physical Findings 
1)  Abnormal involuntary movement scale (AIMS) examination or similar test for tardive dyskinesia 
every 6 months. 
2)  Assessment for extrapyramidal symptoms (EPS) during dose adjustment and every 3 months. 
3)  Periodic eye examination for ocular changes (retinopathy) 
4)  Baseline EKG evaluation for QTc-interval prolongation with periodic evaluations during therapy, 
especially when making dose adjustments 

 
 4.2   Patient Instructions 

A)  Thioridazine (By mouth) 
Thioridazine 
 
Treats the symptoms of schizophrenia. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to thioridazine, if you have a history of 
heart rhythm problems or extreme high or low blood pressure, or if you have a genetic defect involving an 
enzyme called cytochrome P450. You should not take thioridazine if you are also taking medicines for 
depression (such as amitriptyline, Paxil®, Prozac®, Zoloft®), blood pressure medicine (such as atenolol, 
metoprolol, propranolol), medicines for heart rhythm problems, or other antipsychotic medicines (Haldol®, 
Risperdal®). There are many other medicines, including over-the-counter medicines, that you should not use 
while you are taking thioridazine. Make sure your doctor knows about all other medicines you are using. 
 
How to Use This Medicine: 
Tablet, Liquid 

Your doctor will tell you how much of this medicine to take and how often. Your dose may need to be 
changed several times in order to find out the what works best for you. Do not take more medicine or take it 
more often than your doctor tells you to. 
Measure the oral liquid medicine with a marked measuring spoon or medicine cup, or use the dropper that 
came with the medicine. 
You may mix the oral liquid concentrate with a half glass of distilled water or orange juice. Mix only enough 
medicine for one dose and drink all the liquid right away. 

 
If a Dose is Missed: 

If you miss a dose or forget to take your medicine, take it as soon as you can. If it is almost time for your 
next dose, wait until then to take the medicine and skip the missed dose. 
Do not use extra medicine to make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine at room temperature in a closed container, away from heat, moisture, and direct light. Do 
not freeze. 
Keep all medicine out of the reach of children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, 
and herbal products. 

Certain drugs should not be used while using thioridazine. Using these drugs can cause very serious 
medical problems, heart problems, or even death. 
Avoid drinking alcohol. 
Make sure your doctor knows if you are using any medicines that make you sleepy (such as sleeping pills, 
cold and allergy medicine, narcotic pain killers, or sedatives). 

 
Warnings While Using This Medicine: 

If you are pregnant or breast feeding, talk to your doctor before taking this medicine. False positive 
(incorrect) pregnancy tests have been reported in patients taking this medicine. 
Check with your doctor before taking thioridazine if you have an unusually slow heartbeat, low levels of 
potassium in your blood, seizures, or heart disease, or if you have ever had breast cancer. Also, tell your 
doctor if you have ever had a reaction to similar medicines, such as Thorazine® or Trilafon®. 
Thioridazine can make some people feel dizzy or drowsy. Be careful if driving a car or operating machinery. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Dizziness, fainting 
Fever, severe muscle stiffness, excessive sweating 
Irregular or fast heartbeat 
Muscle spasms of the neck, face, or tongue, or other body movements you cannot control 
Severe chest pain 
Trouble breathing 

Page 62 of 84MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.18, page 62

Case 3:09-cv-00080-TMB     Document 78-27      Filed 03/24/2010     Page 222 of 244



Unusual bleeding or bruising, seizures (convulsions) 
 
If you notice these less serious side effects, talk with your doctor: 

Changes in menstrual cycle 
Changes in vision, such as trouble focusing, changes in how you see colors, or trouble seeing at night 
Dry mouth 
Lightheadedness, especially when standing up 
Nausea, vomiting, diarrhea, or constipation 
Sleepiness 
Tremors or shaking 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Thioridazine 
See Drug Consult reference: FIRST- VS SECOND-GENERATION ANTIPSYCHOTIC AGENTS FOR 
SCHIZOPHRENIA 

B)  Thioridazine Hydrochloride 
1)  Current users of atypical antipsychotic drugs and typical antipsychotic drugs (including thioridazine) had a 
similar dose-dependent risk of sudden cardiac death, according to a retrospective cohort of 93,300 adult users of 
antipsychotic drugs and 186,600 matched controls. The study included patients age 30 to 74 years (mean 45.7 
+/- 11.8 years) with similar cardiovascular risk at baseline who had at least one filled prescription and had 1 
outpatient visit in each of the 2 preceding years. Sudden cardiac death was defined as occurring in the 
community and excluded deaths of patients admitted to the hospital, non-sudden deaths, deaths due to extrinsic 
causes, or causes not related to ventricular tachyarrhythmia. Current use was defined as the interval between 
the time the prescription was filled and the end of the day's supply. Low and high doses was defined as 
comparable to less than 100 milligrams (mg) of chlorpromazine, and doses comparable to chlorpromazine 300 
mg or greater, respectively. The adjusted rate of sudden cardiac death (incidence-rate ratio) in current users of 
atypical antipsychotic drugs in 79,589 person-years was 2.26 (95% CI, 1.88 to 2.72, p less than 0.001) which 
was similar to the risk in current users of typical antipsychotic drugs in 86,735 person-years which was 1.99 
(95% CI, 1.68 to 2.34, p less than 0.001). The risk of sudden cardiac death in current thioridazine users in 15,715 
person-years was 3.19 (95% CI, 2.41 to 4.21, p less than 0.001). The risk of sudden cardiac death significantly 
increased with increasing dose in both the typical and atypical antipsychotic drug groups. In typical antipsychotic 
use, the incidence rate ratio increased from 1.31 (95% CI, 0.97 to 1.77) in low-dose use to 2.42 (95% CI, 1.91 to 
3.06) in high-dose use. To limit the effects of confounding of the study results, there was a secondary analysis 
performed in a cohort of patients matched by propensity score, which resulted in a similar risk of sudden death 
as the primary cohort analysis (Ray et al, 2009). In an editorial in The New England Journal of Medicine, it has 
been suggested that antipsychotic drugs continue to be used in patients with clear evidence of benefit, but in 
vulnerable populations with cardiac risk profiles (eg, elderly patients), there should be an age-dependent 
justification required prior to administration. It has also been suggested (although not formally tested) that ECGs 
be performed before and shortly after initiation of antipsychotic therapy to screen for existing or emergent QT 
interval prolongation (Schneeweiss & Avorn, 2009). 
2)  Thioridazine (Mellaril(R)) is FDA labeled for use ONLY in schizophrenic patients who fail to respond 
adequately to treatment with other antipsychotic drugs. These restrictions are due to the increased risk of 
significant, potentially life-threatening, proarrhythmic effects associated with thioridazine therapy. The 
manufacturer recommends at least 2 drug trials, each with a different antipsychotic, be conducted prior to the 
initiation of treatment with thioridazine (Prod Info Mellaril(R), 2000). 
3)  Thioridazine is a phenothiazine with weak potency as an antipsychotic agent. It also has a low incidence of 
extrapyramidal symptoms, but has a high incidence of sedation, anticholinergic effects, and cardiovascular 
effects. 
4)  Clinical evidence demonstrates that all of the commonly marketed neuroleptic agents have therapeutic 
equivalence when adequate doses are utilized (Baldessarini, 1985). When a flexible dosage regimen is used to 
titrate the chosen agent to maximum effect, all neuroleptics will demonstrate statistical equivalence in a study 
population. However, one agent may be effective while another will not. Pharmacokinetic and pharmacodynamic 
differences as well as possible multiple etiologies of the patient's schizophrenia may be reasons for the individual 
variance (Young & Koda-Kimble, 1988). The patient's past medication history of neuroleptic agents should play 
an important role in drug selection. The patient's subjective response to neuroleptics should also be used in 
deciding on a specific agent. Lastly, adverse effects may determine drug selection. Side effects vary in incidence 
and severity among antipsychotic agents and avoidance of specific effects may determine drug selection. 

 
 4.4   Mechanism of Action / Pharmacology 

A)  Thioridazine Hydrochloride 
1)  MECHANISM OF ACTION 

a)  Thioridazine is a piperidine phenothiazine, which is effective in controlling psychotic symptoms of 
schizophrenia. It is believed to work by blocking post synaptic dopamine (D2) receptors in the brain, 
especially in the mesolimbic and mesocortical tracts. Thioridazine possesses calcium antagonist activity 
which may relate to its cardiac and sexual side effects (Gould et al, 1984). 
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 4.5   Therapeutic Uses 
 
4.5.A   Thioridazine Hydrochloride 

Behavioral syndrome 

Borderline personality disorder 

Dementia 

Depression 

Female infertility 

Schizophrenia, Refractory 

 
4.5.A.1   Behavioral syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class III; Pediatric, Class III 
Strength of Evidence: Adult, Category A; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Thioridazine (Mellaril(R)) is no longer approved by the FDA for the treatment of behavioral 
problems due to its potential for significant proarrhythmic effects  
Has been used for the treatment of multiple symptoms such as agitation, anxiety, depressed mood, 
tension, sleep disturbances, and fears in geriatric patients  
Use with caution in the treatment of agitation or behavior problems in cognitively impaired patients  
Overall efficacy has been modest and use exposes patients to major risks (Eimer, 1992) 

c)  Adult: 
1)  A meta-analysis of 7 double-blind studies showed that thioridazine is not more effective than placebo 
or other neuroleptic drugs for improving behavioral-, global clinical-, or cognitive-states of elderly 
patients with dementia (Kirchner et al, 1999). Anxiety scores were improved in more patients receiving 
thioridazine than placebo (p less than 0.0001) or diazepam (p=0.03). However, no comparisons were 
reported regarding adverse effects of thioridazine versus diazepam. 
2)  Two agitated patients with ALZHEIMER'S DISEASE failed to respond or worsened with 
conventional, low-dose neuroleptic treatment (thioridazine 25 milligrams as needed). Both patients 
showed sustained improvement with very low-dose neuroleptics (haloperidol 0.125 milligram, 
thioridazine 5 milligrams). Clinical, pharmacokinetic and pharmacodynamic factors may have been 
responsible for this positive response (Risse et al, 1987). 
3)  Chlormethiazole and thioridazine were found to be equally effective in the management of the 
agitation component of agitated confusional states in the elderly. Confusion and nocturnal awakening 
were controlled more effectively with chlormethiazole than with thioridazine. Chlormethiazole also 
caused less physical disability than thioridazine (Ather et al, 1986a). 
4)  Thioridazine and loxapine were only modestly effective in controlling anxiety, excitement, emotional 
lability, and uncooperativeness in nursing home patients with dementia. Patients with the most severe 
symptoms responded the best. Sedation, EPS, and hypotension were commonly occurring side effects 
(Barnes et al, 1982). 

d)  Pediatric: 
1)  Thioridazine has been used to control SELF-ABUSIVE BEHAVIOR in mentally retarded patients in 
daily doses up to 400 milligrams (Heistad et al, 1982). Thioridazine tablets were shown to be equally 
effective to thioridazine suspension in the treatment of emotionally-disturbed/retarded children (Jakab, 
1984). 
2)  In a double-blind study of 30 children with subaverage IQs and psychiatric diagnoses of attention 
deficit disorder (ADD) and/or conduct disorder (CD), clinical response to METHYLPHENIDATE (MP) 
was greater than the response to THIORIDAZINE (TDZ). Each treatment was given for 3 weeks. The 
dosage of MP was 0.4 mg/kg/day and that for TDZ was 1.75 milligrams/kilogram/day. Significant 
improvements were confined to conduct and hyperactivity problems according to teacher ratings (Aman 
et al, 1991). 

 
4.5.A.2   Borderline personality disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
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Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Patients with borderline personality disorder were less symptomatic while on thioridazine 
c)  Adult: 

1)  Thioridazine (TDZ) exerted prominent effects on 11 outpatients (8 female, 3 male) with Borderline 
Personality Disorder (BPD) in a 12-week open study. Mean TDZ dose was 92 milligrams/day for the 
duration of the study. At endpoint, there was a significant reduction in BPRS scores and patients 
appeared to be less symptomatic on the impulse action patterns, affects, and psychosis subscales of 
the Diagnostic Interview for Borderline Patients (DIB). Subjects completing the entire study (N=6) also 
showed improvement in interpersonal relations. Weight gain was not a significant problem, but sedation 
and erectile dysfunction were problematic (Teicher et al, 1989). 

 
4.5.A.3   Dementia 

See Drug Consult reference: BEHAVIORAL AND PSYCHOLOGICAL SYMPTOMS OF DEMENTIA 
 
4.5.A.4   Depression 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Thioridazine (Mellaril(R)) is no longer approved by the FDA for the treatment of depression due to 
its potential for significant proarrhythmic effects  
Has been used for the short-term treatment of moderate to marked depression with variable 
degrees of anxiety  
First and second generation antidepressants are preferred 

c)  Adult: 
1)  Combination therapy with thioridazine and desipramine was reported to produce greater 
improvement in depressive symptoms than desipramine alone (Bennett et al, 1984a). Fourteen patients 
received a constant dose of DESIPRAMINE (200 milligrams daily) for 21 days, while 7 patients received 
additional thioridazine (100 milligrams daily) for the first 7 days of treatment. Greater improvement over 
baseline on the Hamilton Depression Scale was observed during the first 7 days with concomitant 
therapy. 

 
4.5.A.5   Female infertility 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Improve infertility in one study  
Effect may be explained by anxiolytic properties at low dosage 

c)  Adult: 
1)  Thioridazine was used to treat unexplained infertility (Sharma & Sharma, 1992). From a total of 452 
women with unexplained infertility, 310 were given one 5-milligram thioridazine tablet one hour after 
dinner from the eighth to the 18th day of the menstrual cycle. Coitus was advised 1 to 2 hours after 
ingestion of the tablet. One hundred forty-two patients were given placebo along with the same 
instructions. At one-year follow-up, 30% of the study group conceived compared with 15% of the control 
group. Incidence of abortions, congenital malformations, and mode of delivery were not significantly 
different in the two groups. 

 
4.5.A.6   Schizophrenia, Refractory 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the management of schizophrenia in patients who have failed to respond to other 

Page 65 of 84MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.18, page 65

Case 3:09-cv-00080-TMB     Document 78-27      Filed 03/24/2010     Page 225 of 244

Vicki
Highlight

Vicki
Highlight



antipsychotic agents  
The association between thioridazine and QT interval prolongation resulted in the designation of 
the drug for use following failure of treatment with other antipsychotic agents  
The efficacy of thioridazine in refractory schizophrenia is not known 

c)  Adult: 
1)  Thioridazine therapy for new-onset psychosis in five HIV-positive men produced modest, but 
significant reduction in overall level of psychosis and in positive symptoms, but not in negative 
symptoms (Sewell et al, 1994a). The mean daily dose of thioridazine was 145 milligrams. Three of the 
five patients developed noticeable side effects. 
2)  Seven patients with refractory schizophrenia who failed to respond to chlorpromazine 1800 
milligrams/day responded to mesoridazine 400 milligrams/day (3 patients) and thioridazine 800 
milligrams/day (4 patients) as assessed by the Brief Psychiatric Rating Scale. A higher neuroleptic 
blood level was achieved with mesoridazine or thioridazine at less than half the reference 
chlorpromazine dosage. Correlations between neuroleptic blood level and clinical response were 
positive for mesoridazine, negative for chlorpromazine, and non-significant for thioridazine. Drug-
resistant schizophrenic patients seem to improve with mesoridazine or thioridazine. This difference may 
be a function of the selective dopamine receptor blockade by mesoridazine (Vital-Herne et al, 1986). 

d)  Pediatric: 
1)  Of 21 schizophrenic adolescents given thiothixene or thioridazine, many responded poorly or 
experienced sedation. Because sedation necessitates dose reductions which limit therapeutic response, 
high potency neuroleptics may be preferable to the more sedating, low potency drugs for schizophrenic 
adolescents (Realmuto et al, 1984a). 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Bromazepam 

Chlormethiazole 

Chlorprothixene 

Desipramine 

Diazepam 

Haloperidol 

Mesoridazine 

Methylphenidate 

Molindone 

Periciazine 

Remoxipride 

Thiothixene 

 
4.6.A   Bromazepam 

 
4.6.A.1   Anxiety 

a)  Thioridazine was inferior to bromazepam in a study of 80 outpatients with various anxiety, phobic, and 
obsessive-compulsive disorders. Bromazepam was more effective in controlling anxiety symptoms and was 
more "activating" than thioridazine. Symptoms of hostility responded better to thioridazine (Dencker & Fasth, 
1986). 

 
4.6.B   Chlormethiazole 

 
4.6.B.1   Delirium 

a)  Chlormethiazole and thioridazine were found to be equally effective in the management of the agitational 

Page 66 of 84MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.18, page 66

Case 3:09-cv-00080-TMB     Document 78-27      Filed 03/24/2010     Page 226 of 244

Vicki
Highlight

Vicki
Highlight



component of agitated confusional states in the elderly. Confusion and nocturnal awakening were controlled 
more effectively with chlormethiazole than with thioridazine. Chlormethiazole also caused less physical 
disability than thioridazine (Ather et al, 1986). 

 
4.6.C   Chlorprothixene 

 
4.6.C.1   Behavioral syndrome 

a)  Chlorprothixene was more effective than thioridazine in controlling behavioral symptoms such as 
aggressiveness, hostility, and hyperactivity. Chlorprothixene (up to 375 milligrams/day) was compared with 
thioridazine (up to 375 milligrams/day) in a 12-week, double-blind, crossover study involving 59 patients with 
mental retardation (LeVann, 1970). 

 
4.6.D   Desipramine 

 
4.6.D.1   Depression 

a)  Combination therapy with thioridazine and desipramine was reported to produce greater improvement in 
depressive symptoms than desipramine alone (Bennett et al, 1984). Fourteen patients received a constant 
dose of desipramine (200 milligrams daily) for 21 days, while 7 patients received additional thioridazine (100 
milligrams daily) for the first 7 days of treatment. Greater improvement over baseline on the Hamilton 
Depression Scale was observed during the first 7 days with concomitant therapy. 

 
4.6.E   Diazepam 

Anxiety 

Behavioral syndrome 

 
4.6.E.1   Anxiety 

a)  Diazepam was more effective for anxiety symptoms in 47 patients who were treated with diazepam 4 to 
40 milligrams every day and thioridazine 20 to 200 milligrams every day to relieve mixed anxiety depressive 
symptoms (Rosenthal & Bowden, 1973). 
b)  In 36 patients with anxiety or depression, no difference was found between diazepam 5 to 10 milligrams 
3 to 4 times daily and thioridazine 25 to 50 milligrams 3 to 4 times daily in the relief of symptoms (Schuster 
et al, 1972). 

 
4.6.E.2   Behavioral syndrome 

a)  One study reported the superiority of oral thioridazine (10 to 200 milligrams daily) over oral diazepam (2 
to 40 milligrams daily), and placebo, in the treatment of emotional and behavioral disorders in elderly, non-
psychotic patients in geriatric wards, state hospitals, or nursing homes (Stotsky, 1984). Greater 
improvement in the majority of symptoms assessed by the Hamilton Anxiety Scale and NOSIE were 
observed in patients receiving thioridazine. 

 
4.6.F   Haloperidol 

 
4.6.F.1   Psychotic disorder 

a)  In a single-blind, randomized parallel study lasting six weeks, haloperidol (mean dose of 2.9 
milligrams/day) was compared with thioridazine (mean dose of 145 milligrams/day) in 13 patients with 
psychosis associated with HIV infection. Based on several scales for assessing psychoses, the two drugs 
produced modest improvement, but were not statistically different in the outcomes produced. All haloperidol-
treated patients developed extrapyramidal side effects, while 60% of those taking thioridazine developed 
them (Sewell et al, 1994). 

 
4.6.G   Mesoridazine 

 
4.6.G.1   Schizophrenia 

a)  Mesoridazine has been compared with its parent compound, thioridazine, and has been found to be 
similar in therapeutic effect and toxicity in the treatment of chronic schizophrenia. Available data indicate 
that, although the drug appears to be 2 to 3 times more potent on a milligram basis, there appears to be no 
significant or marked clinical differences or advantages with either of the 2 drugs (Prusmack, 1966; Mena et 
al, 1966). 
b)  Mesoridazine 50 to 400 milligrams daily provided a significantly greater improvement in somatic concern, 
hostility, suspiciousness, and retardation factor in chronic schizophrenic patients compared with thioridazine 
100 to 800 milligrams daily (Gardos et al, 1978). 
c)  Mesoridazine may be effective in schizophrenic patients refractory to treatment with thioridazine. This 
may be related to its slow rate of inactivation and to the relatively large proportion of free mesoridazine that 
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is available for penetration to the target sites in the brain (Gershon, 1981). 
 
4.6.H   Methylphenidate 

1)  Adverse Effects 
a)  One group of investigators reported a controlled study of methylphenidate and thioridazine in improving 
cognitive and motor performance in intellectually subaverage children. Twenty-seven children with 
subaverage IQs participated in a double-blind, placebo-controlled, cross-over study comparing 
methylphenidate (0.4 milligrams/kilogram/day and thioridazine (1.75 milligrams/kilogram/day. The children 
were tested for IQ performance, breadth of attention, and performance on a series of electronically-
controlled cognitive-motor tests. Methylphenidate improved accuracy on a memory task, reduced omission 
errors on an attentional task, and reduced seat movements on two tasks. Thioridazine had no significant 
effects in improving cognitive-motor performance. It did not produce deleterious effects on IQ performance 
when subjects received reinforcers for correct answers. Thioridazine at the given dose did not adversely 
effect performance on any of the cognitive-motor performance tests (Aman et al, 1991). 

 
4.6.I   Molindone 

 
4.6.I.1   Disruptive behavior disorder 

a)  Molindone and thioridazine were equally efficacious in an 8-week, double-blind, placebo-controlled, 
parallel design study that compared molindone (n=15) with thioridazine (n=16) in 31 aggressive male 
children with conduct disorder (Greenhill et al, 1985). Both drugs resulted in significant improvement in 
Aggression Scale score and CPRS evaluation of hostility and antisocial and violent behavior when 
compared to the placebo periods before and after the 4-week treatment cycle. The overall mean molindone 
dose was 1.3 milligrams/kilogram/day and the thioridazine mean dose was 4.64 milligrams/kilogram/day. 

 
4.6.J   Periciazine 

Psychotic disorder, chronic 

Schizophrenia 

 
4.6.J.1   Psychotic disorder, chronic 

a)  Neither periciazine (40 to 60 mg daily) nor thioridazine (200 to 300 mg daily) produced significant 
improvement (BPRS scales) in the symptomatology of chronic psychosis patients in one study (Deutsch et 
al, 1971). Failure was ascribed to subtherapeutic doses of each agent. 

 
4.6.J.2   Schizophrenia 

a)  Available comparisons do not suggest any advantage of oral periciazine daily over oral thioridazine in the 
management of chronic schizophrenic patients (Anon, 1967; Barker & Miller, 1969; Deutsch et al, 1971). 
Periciazine has tended to be superior for paranoid delusions, although the significance of this is doubtful. 

 
4.6.K   Remoxipride 

 
4.6.K.1   Schizophrenia 

a)  SUMMARY: One controlled study has reported the overall similar efficacy of remoxipride and thioridazine 
in schizophrenia; however, definite trends toward the superiority of thioridazine were observed. 
b)  The efficacy of remoxipride and thioridazine were compared in the treatment of acute schizophrenia in a 
double-blind study involving 61 patients (McCreadil et al, 1988). Following discontinuance of previous 
medication and a 7-day placebo period, patients were randomized to receive either remoxipride 25 to 125 
mg three times daily or thioridazine 50 to 250 mg three times daily for a 6-week period. All patients were 
inpatients for the first 4 weeks of therapy. No statistically significant difference was seen between the 2 
agents on the Brief Psychiatric Rating Scale (BPRS), although there was a definite trend in favor of 
thioridazine over remoxipride. Both drugs produced similar reductions in positive symptoms, including 
hallucinations and unusual thought content. Mean maintenance doses during the study were 238 mg daily 
for remoxipride and 440 mg daily for thioridazine. General adverse effects were observed more frequently in 
thioridazine patients, including sedation, anticholinergic effects, autonomic dysfunction, and weight gain. 
Akathisia appeared more severe in remoxipride treated patients. Sleep disorder was more frequent in the 
remoxipride group, and breast swelling and galactorrhea were observed with remoxipride but not with 
thioridazine. Orthostatic hypotension (n=1) and ECG changes (n=2) were reported in remoxipride-treated 
patients. ECG abnormalities were seen in 2 thioridazine-treated patients. This study suggests that in the 
doses employed remoxipride is, at best, as effective as thioridazine. Definite trends toward the superiority of 
thioridazine were observed. Adverse effects in general were less with remoxipride; extrapyramidal effects 
appeared similar with each drug. 
c)  The efficacy and safety of remoxipride (RMX) were compared with that of thioridazine (TDZ) in 18 
hospitalized elderly psychotic patients. Patients ranged in age from 66 to 90 years (median=78). Over the 6-
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week study period, 9 patients each received either RMX or TDZ in a dosage range of 50 to 200 
milligrams/day. Responses using the BPRS and CGI indicated that both treatments were effective in 
reducing psychotic symptoms over the 6-week study. Adverse effects were "low" in both groups with the 
exception of severe drowsiness in 3 TDZ patients. It was concluded that remoxipride was well-tolerated in 
the elderly and its efficacy in the dosage used was promising (Phanjoo & Link, 1990). 

 
4.6.L   Thiothixene 

 
4.6.L.1   Schizophrenia 

a)  Thiothixene and thioridazine had comparable efficacy in a double-blind study in 21 adolescent 
schizophrenic patients. Many in both groups responded poorly. The patients in the thioridazine group 
experienced much more sedation which necessitated dosage reductions which could potentially limit 
therapeutic response. The results suggest that the two drugs were equally effective, but that high potency 
neuroleptics (such as thiothixene) may be preferred in adolescents because of less dose-limiting sedation as 
opposed to low potency drugs (such as thioridazine) (Realmuto et al, 1984). 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Anticonvulsant 
Gamma Aminobutyric Acid (class) 
Neuropathic Pain Agent 

2)  Dosing Information 
a)  Adult 

1)  Diabetic peripheral neuropathy 
a)  900 to 3600 mg/day ORALLY in 3 divided doses (Backonja et al, 1998)

2)  Partial seizure; Adjunct 
a)  12 yr and older, 300 mg ORALLY 3 times a day; may increase up to 1800 mg/day (divided into 3 
doses). Dosages up to 2400 mg/day have been well tolerated and doses of 3600 mg/day have been
administered to a small number of patients for a relatively short duration 

3)  Postherpetic neuralgia 
a)  300 mg ORALLY on Day 1, 300 mg twice a day on Day 2, and 300 mg 3
increase dosage up to 1800 mg/day (divided into 3 doses) (Prod Info NEURONTIN(R) oral tablets,
capsules, oral solution, 2007) 

b)  Pediatric 
1)  Partial seizure; Adjunct 

a)  age 3 to 12 yr, initial, 10 to 15 mg/kg/day ORALLY in 3 divided doses 
b)  age 3 to 4 yr, maintenance, titrate upwards over 3 days to 40 mg/kg/day in 3 divided
c)  age 5 to 12 yr, maintenance, titrate upwards over 3 days to 25 to 35 mg/kg/day

3)  Contraindications 
a)  hypersensitivity to gabapentin 

4)  Serious Adverse Effects 
a)  Drug-induced coma 
b)  Seizure 
c)  Stevens-Johnson syndrome 

5)  Clinical Applications 
a)  FDA Approved Indications 

1)  Partial seizure; Adjunct 
2)  Postherpetic neuralgia 

b)  Non-FDA Approved Indications 
1)  Diabetic peripheral neuropathy 
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Drug Properties 

Storage and Stability 

Adult Dosage 

Pediatric Dosage 
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A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product
Index) 
B)  Synonyms 

Gabapentin 
C)  Orphan Drug Status 

1)  Gabapentin has been designated an orphan product for use in the treatment of amyotrophic lateral
D)  Physicochemical Properties 

1)  Molecular Weight 
a)  171.24 (Prod Info Neurontin, 94) (Levy, 1989) (Prod Info Neurontin, 94a) (Canada, 1997) 

2)  Partition Coefficient 
a)  The log of the partition coefficient (n-octanol/0.05M phosphate buffer) at pH 7.4 is 
Neurontin®, 2003)  

3)  pKa 
a)  3.68 and 10.7 (Levy, 1989) (Prod Info Neurontin, 94a)  

4)  Solubility 
a)  Systemic: Freely soluble in water and both basic and acidic aqueous solutions. (Prod Info Neurontin
2003)  

 
 1.2   Storage and Stability 

A)  Tablets and capsules should be stored at a controlled room temperature of 25 degrees Celsius (77 degrees
Fahrenheit). Excursions to 15 to 30 degrees Celsius (59 to 86 degrees Fahrenheit) are permitted (Prod Info 
Neurontin(R), 2003a). 
B)  The oral solution should be kept refrigerated; 2 to 8 degrees Celsius (36 to 46 degrees
Neurontin(R), 2003a). 

1)  Extemporaneous Formulation - Oral route 
a)  Oral suspensions of gabapentin have been developed (Nahata, 1999).
powder the contents of 67 capsules of gabapentin 300 milligrams (mg) using a mortar and
mixed in a 1:1 ratio of simple syrup NF with 1% methylcellulose. Similarly, 67 grounded capsules of
gabapentin 300 mg may be mixed with 1:1 Ora Sweet: Ora Plus. Both provide a concentration of 
gabapentin of 100 mg/milliliter in suspension. Both suspensions retained 90% of
for 91 days at 4 degrees Celsius and for 56 days at 25 degrees Celsius. The author notes that
drug was stable for 8 weeks at 25 degrees Celsius, this not recommended due to the possibility of microbial
growth. Microbiological studies were not performed. 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage Adjustment During Dialysis 

Dosage in Other Disease States 

 
1.3.1   Normal Dosage 

Oral route 

Tinnitus 

 
1.3.1.A   Oral route 

Diabetic peripheral neuropathy 

Partial seizure; Adjunct 

Postherpetic neuralgia 

Social phobia 
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1.3.1.A.1   Diabetic peripheral neuropathy 

a)  Doses of 900 to 3600 milligrams/day administered orally in 3 divided
treatment of pain and sleep difficulties associated with diabetic peripheral neuropathy
1998). 

 
1.3.1.A.2   Partial seizure; Adjunct 

a)  INITIAL THERAPY 
1)  300 milligrams (mg) 3 times daily (Prod Info Neurontin(R), 2003a).

a)  gabapentin has been given in lower doses during initiation of therapy. In one study, 200 
milligrams 3 times daily was administered initially for 2 weeks, followed by 400
times daily for the ensuing 3 months (Anon, 1990c). Others administered 200 milligrams 3 
times a day on the first day of treatment; the dose was increased to 400
day on the second day (Sivenius et al, 1991b). 
b)  In a brief tolerability study, initiation of gabapentin at 900 milligrams per day was
associated with more dizziness on day 1 and throughout the 5
was initiation at 300 milligrams per day, with titration to 900 milligrams/day over 3 days.
However, incidences of the other common adverse events (fatigue, ataxia, and somnolence) 
were not different for the 2 initiation protocols (Fisher et al, 2001).

b)  TITRATION 
1)  The dose may be increased using 300- or 400-mg capsules or 600
Info Neurontin(R), 2003a). 

c)  MAINTENANCE THERAPY 
1)  900 to 1800 milligrams given in 3 divided doses. In long-term clinical trials, dosages up to 2400 
mg have been well tolerated. The maximum time between doses should not exceed 12
(Prod Info Neurontin(R), 2003a). 

d)  As add-on therapy in patients with drug-refractory partial seizures, consistent
reported with gabapentin 1200 milligrams daily in 3 divided doses (Anon, 1990c; Sivenius et al, 
1991b). gabapentin 900 milligrams daily has not been consistently effective, and doses of 300 to 600 
milligrams/day are usually ineffective (Crawford et al, 1987b; Sivenius et al,

1)  MAXIMUM DOSE 
a)  2400 to 3600 milligrams/day has been administered (Prod Info

2)  WITHDRAWAL 
a)  Discontinuation of gabapentin therapy should be done slowly (over at least one week) to 
prevent rebound phenomena. Abrupt discontinuation may precipitate status epilepticus.
Info Neurontin(R), 2003a). 

 
1.3.1.A.3   Postherpetic neuralgia 

a)  In adults with postherpetic neuralgia, the recommended initial dose of gabapentin is a single 300 
milligram (mg) dose on Day 1, 600 mg/day on Day 2 (divided twice daily), and 900 mg/day
(divided three times daily). The dose can then be titrated up as needed for pain relief to a daily dose of 
1800 mg (divided three times daily). In clinical studies, efficacy was demonstrated over a range of 
doses from 1800 mg/day to 3600 mg/day, however no additional benefit has been shown for
doses above 1800 mg/day (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007).

 
1.3.1.A.4   Social phobia 

a)  Doses of 900 to 3600 milligrams/day divided in 3 doses have been
al, 1999). 

 
1.3.1.B   Tinnitus 

See Drug Consult reference: DRUG THERAPY OF TINNITUS 
C)  Dose reductions, gabapentin discontinuation or substitutions with alternative medications should be 
performed gradually over a minimum of 1 week (Prod Info Neurontin(R), 2003a).

 
1.3.2   Dosage in Renal Failure 

Dosage Based Upon Renal Function: 

* For patients with creatinine clearances (CrCl) of 15 mL/min or less, the dosage should be adjusted 
proportionally (patients with a CrCl of 7.5 mL/min should receive one-half the dose of a patient

Creatinine Clearance 
(mL/min)

Total Daily Dose Range 
(mg/day)

Dose Frequency

60 or greater 900 - 3600 Equally divided (3 
doses/day)

30 to 59 400 - 1400 Equally divided (2 
doses/day)

15 to 29 200 - 700 Single dose

15 or less* 100 - 300 Single dose

•  Comparative Efficacy / 
Evaluation With Other 
Therapies 

   References 
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mL/min) (Prod Info Neurontin(R), 2003a). 
 
1.3.5   Dosage Adjustment During Dialysis 

A)  Patients receiving hemodialysis should receive maintenance gabapentin doses based on estimates of 
creatinine clearance (see dosage in renal failure) and a supplemental post-hemodialysis dose administered 
after each 4 hours of hemodialysis (Prod Info Neurontin(R), 2003a). 

 
 
1.3.6   Dosage in Other Disease States 

A)  In high-risk patients (eg, poor general status, low body weight, post- transplantation), stepwise increases 
should take place in no more than 100-milligram increments (Fachinfo Neurontin,

 
 1.4   Pediatric Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage Adjustment During Dialysis 

 
1.4.1   Normal Dosage 

Oral route 

Rectal route 

 
1.4.1.A   Oral route 

 
1.4.1.A.1   Partial seizure; Adjunct 

a)  INITIAL THERAPY 
1)  The starting dose for patients between 3 and 12 years of age is 10
milligrams/kilogram/day in 3 divided doses (Prod Info Neurotin(R), 2002).
2)  Initial doses should be 40 milligrams/kilogram/day in 3 divided doses in
up to under 5 years, based on a pharmacokinetic study in 48 children ages 1 month to 12 years
(evenly distributed over the age range). For children 5 to 12 years of age, the starting dose should 
be 30 milligrams/kilogram/day (Haig et al, 2001). 
3)  In a brief tolerability study, initiation of gabapentin at 900 milligrams per day was
with more dizziness on day 1 and throughout the 5 days of active treatment than was initiation at 
300 milligrams per day, with titration to 900 milligrams/day over 3 days.
the other common adverse events (fatigue, ataxia, and somnolence) were not different for the 2
initiation protocols (Fisher et al, 2001). 

b)  TITRATION 
1)  The dose may be increased using 300- or 400-mg capsules, 600
solution (Prod Info Neurontin(R), 2002. 

c)  MAINTENANCE THERAPY 
For patients between 3 and 4 years of age:  

40 milligrams/kilogram/day in 3 divided doses (Prod Info Neurontin(R), 2002)
For patients 5 years of age and older:  

25 to 35 milligrams/kilogram/day in 3 divided doses (Prod Info Neurontin(R), 2002)
For patients over 12 years of age:  

900 to 1800 milligrams given in 3 divided doses Prod Info Neurontin(R),
2)  Dosage interval between doses should not exceed 12 hours (Prod Info

 

Post-Hemodialysis Supplemental Dose

Maintenance Dose Range 
(mg/day)

Supplemental Dose (mg)

100 - 900 125

125 - 1200 150

150 - 1800 200

200 - 2400 250

300 - 3600 350
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1.4.1.B   Rectal route 
1)  A study on two children found that gabapentin plasma concentrations attained after rectal administration 
of gabapentin solution (capsule contents mixed with 5 milliliters mL of water) were much lower compared to 
oral administration. Relative bioavailability was 0.29 and 0.17. The authors
administration of gabapentin is not satisfactory when oral dosing is interrupted (Kriel et al,

 
1.4.2   Dosage in Renal Failure 

Dosage Based Upon Renal Function for patients 12 years old and older: 

* For patients with creatinine clearances (CrCl) of 15 mL/min or less, the dosage should be adjusted 
proportionally (patients with a CrCl of 7.5 mL/min should receive one-half the dose of a patient
mL/min) (Prod Info Neurontin(R), 2003a). Gabapentin use in patients less than 12 years of age with
compromised renal function has not been studied. 

 
1.4.4   Dosage Adjustment During Dialysis 

A)  Patients 12 years or older receiving hemodialysis should receive maintenance gabapentin doses based on 
estimates of creatinine clearance (see dosage in renal failure) and a supplemental post
administered after each 4 hours of hemodialysis. Gabapentin use in patients less than 12
compromised renal function has not been studied (Prod Info Neurontin(R), 2003a).

 
 
 2.0   Pharmacokinetics 

Drug Concentration Levels 

ADME 

 
 2.2   Drug Concentration Levels 

A)  Therapeutic Drug Concentration 
1)  Partial Seizures, greater than 2 mcg/mL (Sivenius et al, 1991). 

a)  Optimal plasma concentrations have not been established (Prod Info Neurontin(R), 2003; Btaiche &
Woster, 1995). 

B)  Time to Peak Concentration 
1)  Oral: 1.5 to 4 hours (Gidal et al, 1998; Andrews & Fischer, 1994; Hooper et al, 1991a; Hooper et al, 1990).

a)  Time to peak concentration (t-max) was 2.31 hours after a single oral dose in 48 CHILDREN ages 1 
month to 12 years (evenly distributed over the age range). Maximum concentrations
4.52 mcg/mL for those 1 to 59 months old (n=27) and 60 to 155 months (n=21), respectively. Dosing for
those 2 years or younger was gabapentin syrup 10 mg/kg; subjects over 2 years received oral capsules 
based on weight: 200 mg for 16 to 25 kg; 300 mg for 26 to 36 kg; 400 mg for 37
2001a). 

C)  Area Under the Curve 
1)  35 to 47 mcg/mL x hr (Gidal et al, 1998). 

a)  Determined with a single 600-mg dose (Gidal et al, 1998). 
b)  AUC values were 25.6 and 36.0 mcg x h/mL after a single oral dose in CHILDREN ages 1
under 5 years (n=27) and 5 to 12 years (n=21), respectively. Dosing for those 2 years or younger was
gabapentin syrup 10 mg/kg; subjects over 2 years received oral capsules based on weight: 200 mg for 16 
to 25 kg; 300 mg for 26 to 36 kg; 400 mg for 37 to 50 kg (Haig et al, 2001a).

Creatinine Clearance(mL/min) Total Daily Dose Range 
(mg/day)

Dose Frequency

60 or greater 900 - 3600 Equally divided (3 
doses/day)

30 to 59 400 - 1400 Equally divided (2 
doses/day)

15 to 29 200 - 700 Single dose

15 or less 100 - 300* Single dose

Post-Hemodialysis Supplemental Dose

Maintenance Dose Range 
(mg/day)

Supplemental Dose (mg)

100 - 900 125

125 - 1200 150

150 - 1800 200

200 - 2400 250

300 - 3600 350

(Prod Info Neurontin(R), 2002).
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 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

Extracorporeal Elimination 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  Tablets/capsules (900 mg dose): 60% (Prod Info Neurontin(R), 2003) 

a)  Bioavailability decreases with increasing doses: 

 
b)  Approximately 50% to 60% is absorbed from the gastrointestinal tract (Goa et al, 1993).
c)  Gabapentin plasma concentrations attained after rectal administration of gabapentin solution 
(capsule contents mixed with 5 milliliters mL of water) were much lower compared
administration. Relative bioavailability was 0.29 and 0.17 (Kriel et al, 1997a).

B)  Effects of Food 
1)  Slight (Prod Info Neurontin(R), 2003). 

a)  A 14% increase in area under the curve (AUC) and Cmax has been
taken with food (Prod Info Neurontin(R), 2003). 
b)  Gabapentin capsules that were opened and mixed with food did not
(Gidal et al, 1998). Protein may actually favorably influence gabapentin oral

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  less than 3% (Vollmer et al, 1986; Prod Info Neurontin(R), 2003). 
2)  OTHER DISTRIBUTION SITES 

a)  BRAIN, a lobectomy revealed GABAPENTIN concentrations in epileptic
mcg/g and 6.75 mcg/mL, respectively (cortex/serum ratio of 0.8) (Ojemann et al,
b)  CEREBROSPINAL FLUID, steady-state cerebrospinal fluid levels in epileptic patients
approximately 20% of plasma concentrations (Prod Info Neurontin(R), 2003; Sivenius et al, 1991).
c)  TISSUES, animal studies revealed highest concentrations in the pancreas and kidneys; lowest in 
adipose tissue (Vollmer et al, 1986). 

B)  Distribution Kinetics 
1)  Distribution Half-Life 

a)  0.1 hr (Graves & Leppik, 1991). 
2)  Volume of Distribution 

a)  58 to 61 liters (Prod Info Neurontin(R), 2003; Vollmer et al, 1986). 
1)  Vd values were 2.76 L/kg and 1.80 L/kg after a single oral dose
under 5 years (n=27) and 5 to 12 years (n=21), respectively. Dosing for those 2 years or
was gabapentin syrup 10 mg/kg; subjects over 2 years received oral capsules based on weight: 
200 mg for 16 to 25 kg; 300 mg for 26 to 36 kg; 400 mg for 37 to 50 kg (Haig et

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 

DOSAGE 
(3 divided doses)

ORAL BIOAVAILABILITY

900 milligrams 60%

1200 milligrams 47%

2400 milligrams 34%

3600 milligrams 33%

4800 milligrams 27%

(Prod Info Neurontin(R), 2002)
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1)  Not metabolized (Prod Info Neurontin(R), 2003; Vollmer et al, 1986). 
a)  Excreted unchanged in the urine (Haig et al, 2001a). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Clearance (rate) 

a)  150 mL/minute (Vollmer et al, 1986). 
1)  In a study examining gabapentin pharmacokinetics in patients with
were administered a single 400 milligram dose of gabapentin. In patients with a creatinine
clearance greater than 60 milliliter/minute (mL/min) had a gabapentin renal clearance of 90 
mL/min. Patients with a creatinine clearance less than 30 mL/min had a gabapentin
clearance of 10 mL/min (Prod Info Neurontin(R), 2003). 
2)  Renal clearance rates were 7.40 mL/min/kg and 4.41 mL/min/kg after a single oral dose in
CHILDREN ages 1 month to under 5 years (n=27) and 5 to 12 years (n=21), respectively. Dosing 
for those 2 years or younger was gabapentin syrup 10 mg/kg; subjects over 2 years
capsules based on weight: 200 mg for 16 to 25 kg; 300 mg for 26 to 36 kg; 400 mg for 37 to 50 kg 
(Haig et al, 2001a). 

2)  Renal Excretion (%) 
a)  76% to 81% (Vollmer et al, 1986). 

1)  Percentage of dose excreted unchanged in the urine was 41.1% after a single oral dose in 
CHILDREN ages 5 to 12 years (n=21). Dosing of oral capsules was based on weight: 200
16 to 25 kg; 300 mg for 26 to 36 kg; 400 mg for 37 to 50 kg (Haig et al,

B)  Other 
1)  OTHER EXCRETION 

a)  Feces, 10% to 23% (Vollmer et al, 1986). 
 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  5 to 7 hours (Prod Info Neurontin(R), 2003; Hooper et al, 1991a; Anhut et al, 1988; Vollmer et al, 
1986). 

1)  The elimination rate constant, plasma clearance, and renal clearance of gabapentin are directly 
proportional to creatine clearance (Prod Info Neurontin(R), 2003).
2)  In patients with decreased renal function the elimination half life is prolonged. After a single 
400 mg oral dose, the mean gabapentin half life was 6.5 hours in patients
clearance greater than 60 milliliters/minute (mL/min) and was 52 hours in patients with a creatinine
clearance less than 30 mL/min (Prod Info Neurontin(R), 2003). 
3)  Elimination half-life was 4.44 hours after a single oral dose in 48 CHILDREN ages 1
12 years (evenly distributed over the age range). Dosing for those 2 years or younger was 
gabapentin syrup 10 mg/kg; subjects over 2 years received oral capsules based on
mg for 16 to 25 kg; 300 mg for 26 to 36 kg; 400 mg for 37 to 50 kg (Haig et al,

 
2.3.6   Extracorporeal Elimination 

A)  Hemodialysis 
1)  Dialyzable: Yes (Prod Info Neurontin(R), 2003; Prod Info Neurontin(R), 1998a).

a)  In anuric patients the apparent elimination half-life of gababentin was 132 hours on nondialysis 
days and was reduced to 3.8 hours during dialysis (Prod Info Neurontin(R),

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

 
 3.1   Contraindications 

A)  hypersensitivity to gabapentin 
 
 3.2   Precautions 
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A)  abrupt discontinuation may precipitate status epilepticus 
B)  renal insufficiency 
C)  suicidality, increased risk of; based on data analysis of 199 placebo-controlled studies of 11 antiepileptic drugs, 
small elevated risk occurred as early as 1 week after starting therapy and continued to at least 24 weeks (US Food 
and Drug Administration, 2008) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

Cardiovascular finding 

Edema 

Hypertension 

Vasodilatation 

 
3.3.1.A   Cardiovascular finding 

1)  Hypertension, vasodilation and edema may develop with gabapentin therapy.
 
3.3.1.B   Edema 

1)  Summary 
a)  Peripheral edema and facial edema were reported in gabapentin-treated patients (1.7%) (Prod Info 
Neurontin(R), 2003a). 

 
3.3.1.C   Hypertension 

1)  Summary 
a)  It may be advisable to monitor blood pressure in overdoses, as hypertension has been reported as 
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a frequent adverse event following therapeutic doses of gabapentin (Prod Info
 
3.3.1.D   Vasodilatation 

1)  Summary 
a)  Vasodilation (1.1%) was reported in gabapentin-treated patients (Prod Info Neurontin(R),

 
3.3.2   Dermatologic Effects 

Alopecia 

Dermatological finding 

Drug-induced rash 

Rash 

Stevens-Johnson syndrome 

 
3.3.2.A   Alopecia 

1)  Summary 
a)  Acute alopecia has been described as an adverse event following
1997). 

 
3.3.2.B   Dermatological finding 

1)  Acne, alopecia, eczema, pruritus, skin rashes and Stevens- Johnson syndrome have been reported.
 
3.3.2.C   Drug-induced rash 

1)  Summary 
a)  Acne, eczema and pruritus have occasionally occurred with gabapentin
Neurontin(R), 2003a; Sivenius et al, 1991a; Anon, 1990b; Crawford et al, 1987a).

 
3.3.2.D   Rash 

1)  Summary 
a)  Skin rashes have been occasionally associated with gabapentin therapy. Discontinuance of therapy 
due to a maculopapular skin rash has also occurred (Prod Info Neurontin(R), 2003a;
1991a; Anon, 1990b; Crawford et al, 1987a). 

2)  LITERATURE REPORTS 
a)  58-year-old man, after beginning therapy with gabapentin 300 milligrams (mg) twice daily, 
developed a mild pruritic, erythematous, macular rash. Therapy continued
excellent pain control with increased gabapentin (2400 mg/daily). At 5 months pruritus increased and
the rash spread to thighs and forearms. Gabapentin was reduced to 1200 mg daily with no change. 
Gabapentin was discontinued but restarted after the neuropathic pain returned without
other drugs. A similar rash reoccurred despite a slower titration. Topical triamcinolone relieved the 
pruritus and intensity of the rash (Gould, 1998). 

 
3.3.2.E   Stevens-Johnson syndrome 

1)  Summary 
a)  Several cases of Stevens-Johnson syndrome have been reported with gabapentin use (DeToledo 
et al, 1999; Gonzalez-Sicilia et al, 1998) 

2)  Incidence: rare 
3)  LITERATURE REPORTS 

a)  A 26-year-old woman with a history of Stevens-Johnson Syndrome
carbamazepine therapy developed a skin eruption with gabapentin therapy (DeToledo et al, 1999).
Gabapentin had been titrated up in 300-mg increments. On the eighth day at a dose of 1600 mg she 
developed a pruriginous, erythematous eruption on the proximal thighs with less
distal lower extremities. There was no systemic involvement. The rash subsided after gabapentin was
discontinued. 
b)  A 32-year-old, HIV-positive woman developed Stevens-Johnson syndrome 3 days
gabapentin therapy. It spread to her face and upper trunk with a skin biopsy revealing epidermal 
necrolysis with slight perivascular infiltrates of lymphocytes in the dermis. It rapidly resolved after the 
gabapentin was discontinued (Gonzalez-Sicilia et al, 1998). 

 
3.3.3   Endocrine/Metabolic Effects 
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Blood glucose abnormal 

Endocrine finding 

Gynecomastia 

Thyroiditis 

Weight change finding 

 
3.3.3.A   Blood glucose abnormal 

1)  Summary 
a)  Fluctuations in blood sugar levels below 3.3 millimole/Liter and above 7.8 millimole/Liter (normal 3.5 
to 5.5) have been reported in clinical studies. Caution should be exercised in diabetic patients (Prod 
Info Neurontin(R), 1998). 

 
3.3.3.B   Endocrine finding 

1)  The most commonly reported adverse effects are glucose level changes, thyroiditis, gynecomastia, and 
weight fluctuations. 

 
3.3.3.C   Gynecomastia 

1)  Summary 
a)  CASE REPORT - Gynecomastia, along with weight gain, occurred in a
GABAPENTIN for thoracic pain. The patient had undergone thoracotomy; an intrapleurally
metastasized, poorly differentiated cancerous tumor was found in his lungs, but not resected. 
Afterwards he experienced severe post-thoracotomy pain. He was unsuccessfully treated
morphine, fentanyl, diclofenac, amitriptyline, venlafaxine, bupivacaine, methylprednisolone, and phenol 
10%. A year or more later, gabapentin 2100 mg/day was introduced in
patient reported a significant decrease in pain (from 8 to 3 on a 10-point pain scale).
several weeks, the patient complained of painful gynecomastia. He was found to have low serum
testosterone, FSH, and LH levels, though he had a normal response to LHRH. The authors suggested 
that gabapentin may have produced selective hypothalamic insufficiency of the
hormone axis in this terminal cancer patient and that effect may have caused his gynecomastia
et al, 2000). 

 
3.3.3.D   Thyroiditis 

1)  Summary 
a)  A 28-year-old woman being treated for bipolar II disorder developed thyroiditis while receiving 
gabapentin 4800 milligrams daily (Frye et al, 1999). Physical symptoms
nonsustained sinus tachycardia, mild hand tremor, and heat intolerance. Her TSH level was 0.02
microunits/milliliter. An I-123 uptake scan revealed a normal-sized homogeneous gland with a very low 
uptake of 1% at 24 hours. Gabapentin was discontinued and her symptoms
function tests returned to baseline. 

 
3.3.3.E   Weight change finding 

1)  Summary 
a)  Weigh loss associated with anorexia and weight gain related to increased appetite have been 
reported in up to 5% of gabapentin- treated patients (Prod Info Neurontin(R), 2003a;

2)  LITERATURE REPORTS 
a)  Twenty-eight of 44 patients treated for seizure disorder with gabapentin experienced weight change 
(Toledo et al, 1997). Ten patients gained more than 10% of their baseline
5% to 10%, 16 patients had no change, and 3 patients lost 5% to 10% of their initial weight.
increase started between the second and third months of therapy and stabilized after 6 to 9

 
3.3.4   Gastrointestinal Effects 

Abdominal discomfort 

Gastrointestinal tract finding 

Pancreatitis 
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3.3.4.A   Abdominal discomfort 

1)  Summary 
a)  Abdominal pain and flatulence have been reported (Prod Info Neurontin(R), 2003a). Gastric upset 
has been noted infrequently during gabapentin therapy (Sivenius et al, 1991a;
et al, 1987a). 

 
3.3.4.B   Gastrointestinal tract finding 

1)  Summary 
a)  Nausea and vomiting have been reported infrequently during gabapentin
1991a; Anon, 1990b; Crawford et al, 1987a). Constipation, diarrhea, dental abnormalities, dry
and gingivitis have been reported with gabapentin therapy (Prod Info Neurontin(R),

2)  Abdominal pain, constipation, diarrhea, dental abnormalities, dry mouth,
been reported with gabapentin therapy. Gastric upset, nausea and vomiting were infrequently
case of pancreatitis was also noted. 

 
3.3.4.C   Pancreatitis 

1)  Summary 
a)  A case of pancreatitis has occurred with gabapentin treatment (Prod

 
3.3.5   Hematologic Effects 

Hematology finding 

Leukopenia 

Purpuric disorder 

 
3.3.5.A   Hematology finding 

1)  Leukopenia and purpura have been reported with therapeutic doses of gabapentin.
 
3.3.5.B   Leukopenia 

1)  Summary 
a)  Leukopenia has been reported in approximately 1.1% of gabapentin
with 0.3% of a placebo-controlled group (Prod Info Neurontin(R), 2003a).

 
3.3.5.C   Purpuric disorder 

1)  Summary 
a)  The manufacturer reports that purpura has frequently occurred with
most often described as bruises resulting from physical trauma (Prod Info Neurontin(R),

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Hepatotoxicity 

1)  Summary 
a)  A 60-year-old man taking many concomitant medications developed
attributed to gabapentin treatment (for pain). An earlier skin eruption, compatible with a
toxicoderma, cleared with 5 days of steroid treatment after discontinuation of ciprofloxacin and
metamizole. Jaundice and palpable hepatomegaly developed several days after ciprofloxacin and 
metamizole had been discontinued. Gabapentin (oral), which had been increased
1800 milligrams per day, was then progressively reduced. Improvement of serum liver enzymes and
leukocyte and eosinophil counts followed. None of the other concomitant drugs were discontinued 
before improvement was evident (Lasso-de-la-Vega et al, 2001). 

 
3.3.8   Musculoskeletal Effects 

Backache 

Fracture of bone 

Myalgia 

Myasthenia gravis 
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Rhabdomyolysis 

 
3.3.8.A   Backache 

1)  Incidence: 1.8% (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007)
2)  Backpain has been reported in 1.8% of the patients receiving gabapentin (n=547) as add
ongoing antiepileptic treatment compared with 0.5% with placebo add-on therapy (n=378) (Prod Info 
NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007). 

 
3.3.8.B   Fracture of bone 

1)  Incidence: 1.1% (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007)
2)  Fracture has been reported in 1.1% of the patients receiving gabapentin (n=547) as add
ongoing antiepileptic treatment compared with 0.8% with placebo add-on therapy (n=378) (Prod Info 
NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007). 

 
3.3.8.C   Myalgia 

1)  Incidence: 2% (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007)
2)  Myalgia has been reported in 2% of the patients receiving gabapentin (n=547) as add
ongoing antiepileptic treatment compared with 1.9% with placebo add-on therapy (n=378) (Prod Info 
NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007). 

 
3.3.8.D   Myasthenia gravis 

See Drug Consult reference: DRUG-INDUCED MYASTHENIA GRAVIS 
 
3.3.8.E   Rhabdomyolysis 

1)  In a single case report, the administration of gabapentin appeared to induce rhabdomyolysis in a 63
year-old diabetic female. The patient had a history of type 2 diabetes mellitus,
dyslipidemia. She was taking multiple insulin injections daily, irbesartan 150 mg daily, and
mg thrice daily, of which gabapentin was prescribed three weeks earlier for diabetic neuropathy. Prior
initiation of gabapentin, her creatinine was 1.2 mg/dL, CPK was 142 units/L, AST was 26 units/L, ALT was 
21 units/L, and microalbuminuria was 170 mg/24 hours. On admission, the
weakness of her lower extremities, muscle pain, fatigue along with decreased urine
urine. Physical examination revealed proximal muscle tenderness and weakness, absence of angle jerk
reflexes, and decreased vibration sensation. Laboratory testing revealed elevated creatinine level of 7.9 
mg/dL, CPK of 75,680 units/L, AST of 1451 units/L, ALT of 453 units/L, LDH of 1847 units/L, potassium 
level of 6.3 mmol/L, and positive for myoglobin in urine; indicative of acute renal
thyroid hormones and troponin-I were in normal ranges. Muscle biopsy concluded the diagnosis
rhabdomyolysis. Hemodialysis was initiated to remedy hyperkalemia and anuria. Gabapentin was 
discontinued and parenteral fluids along with furosemide were initiated to induce diuresis, with the patient 
showing gradual renal improvement. Six months following hospital discharge, the
asymptomatic, and her renal function and muscle enzymes were normalized (Bilgir et al,

 
3.3.9   Neurologic Effects 

Abnormal reflex 

Amnesia 

Asthenia 

Ataxia 

Choreoathetosis 

Dizziness 

Drug-induced coma 

Dysarthria 

Dyskinesia 
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Headache 

Hyperactive behavior 

Insomnia 

Nystagmus 

Polyneuropathy 

Seizure 

Somnolence 

Stuttering 

Tremor 

Vertigo 

 
3.3.9.A   Abnormal reflex 

1)  Incidence: 0.1% or greater (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution,
2)  Abnormal reflex (increased, decreased, or absent reflex) was reported in at least 1% (1 of
epilepsy patients greater than 12 years of age who received gabapentin (n=4717) in addition to current
antiepileptic drug therapy in all adjunctive therapy clinical trials (except neuropathic pain clinical trials) (Prod 
Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007). 
3)  In double-blind and open-label clinical trials, decreased reflex was reported in
patients who received gabapentin (n=1173) for treatment of neuropathic pain conditions for which
was not established (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007).

 
3.3.9.B   Amnesia 

1)  Incidence: postherpetic neuralgia, 1.2%; epilepsy, 2.2% (Prod Info NEURONTIN(R) oral tablets, oral 
capsules, oral solution, 2007) 
2)  Amnesia has been reported in 1.2% of patients treated with gabapentin (n=336)
those treated with placebo (n=227) in controlled trials of patients with postherpetic neuralgia
NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007). 
3)  Amnesia has been reported in 2.2% of patients treated with gabapentin (n=543)
treated with placebo (n=378) in controlled add-on trials of patients greater than 12 years of age with
epilepsy (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007).

 
3.3.9.C   Asthenia 

1)  Incidence: 1% to 5.7% (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution,
2)  Asthenia was reported in 5.7% of patients treated with gabapentin (n=336) and 4.8% of
with placebo (n=227) in controlled trials of patients with postherpetic neuralgia (Prod Info NEURONTIN(R)
oral tablets, oral capsules, oral solution, 2007). 
3)  Asthenia was reported in at least 1% (1 of 100) of epilepsy patients greater than 12
received gabapentin (n=4717) in addition to current antiepileptic drug therapy in all adjunctive therapy
clinical trials (except neuropathic pain trials) (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral 
solution, 2007). 

 
3.3.9.D   Ataxia 

1)  Incidence: postherpetic neuralgia, 3.3%; epilepsy, 12.5% (Prod Info NEURONTIN(R) oral tablets, oral 
capsules, oral solution, 2007) 
2)  Ataxia has been reported in 3.3% of patients treated with gabapentin (n=336) compared with 0% of 
those treated with placebo (n=227) in controlled trials of patients with postherpetic neuralgia
NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007). 
3)  Ataxia has been reported in 12.5% of patients treated with gabapentin (n=543)
treated with placebo (n=378) in controlled add-on trials of patients greater than 12 years of age with
epilepsy. Ataxia was one of the adverse effects most frequently associated with gabapentin discontinuation 
(0.8%) (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007).
4)  Truncal ataxia was reported in 48 children treated with gabapentin syrup 10
younger) or oral capsules in 200-mg doses for those 16 to 25 kg, 300-mg doses for those 26 to 36
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400-mg doses for those 37 to 50 kg (over 2 years of age) in a single-dose, pharmacokinetic study of 
pediatric patients age 1 month to 12 years (evenly distributed over the age range) (Haig et al, 2001).

 
3.3.9.E   Choreoathetosis 

1)  Incidence: less than 0.1% (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution,
2)  Choreoathetosis was reported in less than 0.1% (1 of 1000) of epilepsy patients
age who received gabapentin (n=4717) in addition to current antiepileptic drug therapy in all
therapy clinical trials (except neuropathic pain trials) (Prod Info NEURONTIN(R) oral tablets, oral capsules,
oral solution, 2007). 
3)  Two case reports described choreoathetosis related to adjunctive gabapentin therapy 1200 to 1800 
mg/day in 2 institutionalized, mentally retarded patients. In one case, the gabapentin was
the severity of choreoathetoid movements lessening with decreasing doses. However, mild choreiform
movements occurred intermittently for 10 weeks after discontinuation. In the second patient, a rechallenge 
was attempted after discontinuation. Upon rechallenge, the patient developed choreoathetosis 7 days after 
reaching a gabapentin dose of 1800 mg/day. The movements occurred 1 to 2 hours after
persisted for 1 to 2 hours. Increasing the dose to 3600 mg/day had no effect on the frequency or severity of 
the movements. Because the movements were not disabling and seizure frequency was greatly diminished, 
a decision was made to continue gabapentin therapy (Chudnow et al, 1997).

 
3.3.9.F   Dizziness 

1)  Incidence: pediatrics, 2.5%; adults, 17.1% to 28% (Prod Info NEURONTIN(R) oral tablets, oral 
capsules, oral solution, 2007) 
2)  Dizziness has been reported in 28% of patients treated with gabapentin
those treated with placebo (n=227) in controlled trials of patients with postherpetic
NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007). 
3)  In controlled add-on trials of epilepsy patients greater than 12 years of age, dizziness was reported in 
17.1% of patients who received gabapentin (n=543) compared with 6.9% of those who
(n=378) in addition to current antiepileptic drug therapy. Dizziness was one of the adverse effects most
frequently associated with gabapentin discontinuation (0.6%) (Prod Info NEURONTIN(R) oral tablets, oral 
capsules, oral solution, 2007). 
4)  Dizziness was reported in 2.5% of pediatric patients who received gabapentin
1.6% of patients who received placebo (n=128) in addition to current antiepileptic drug therapy in
trials of patients 3 to 12 years of age with epilepsy (Prod Info NEURONTIN(R) oral tablets, oral capsules,
oral solution, 2007). 

 
3.3.9.G   Drug-induced coma 

1)  A case report described a drug-induced coma in a 65-year-old woman following gabapentin use. The 
patient, who had a history of untreated hypertension, was admitted to the ICU after
aneurysmal subarachnoid hemorrhage. The Glasgow coma scale was 15/15 with no motor deficit after an 
initial generalized tonic clonic seizure. Subsequently, gabapentin 600 mg 3 times per day orally was 
initiated along with IV nimodipine, paracetamol, and oral omeprazole. A CT scan showed
subarachnoid hemorrhage without clot. Six hours after ICU admission, an aneurysm of the anterior 
communicating artery was treated by coil. Dilation of the ventricles was revealed on control CT scan 
leading to the insertion of an external ventricular drainage which was linked to a pressure
intracranial pressure. Because the patient was conscious with no motor skill deficit, extubation was
performed on day 1. Several hours later, the patient gradually progressed toward an unconscious state. 
Intracranial pressure, transcranial Doppler and PaCO(2) were all normal. Subsequently, she was intubated, 
ventilatory assistance was provided, and a continuous infusion of sufentanil and propofol
sedate her. Rebleeding or ischemic complication were ruled out by CT scan. Over the next 72 hours (day 
4), sedation was maintained; sedatives were stopped temporarily each day for neurological assessment. 
There was no improvement in consciousness. At day 8, vasospasm was ruled out. On day 7,
performed without sedation, revealed evidence of a reactive alternating coma. The next day, EEG slowed 
down with less reactivity and rare spike foci on the anterior region indicating possible epilepsy. A diagnosis 
of seizure resulted in a gabapentin dose increase to 900 mg 3 times daily. On day
triphasic slow waves in addition to the previously described spike foci. Her neurological status
and she became deeply comatose. Due to the consistent presence of slow waves with triphasic tendency, 
a diagnosis of metabolic encephalopathy was made. Gabapentin, omeprazole,
paracetamol were discontinued on day 15. Oxcarbazepine was initiated in place of gabapentin at a dose
300 mg twice daily. Her neurological status improved and she gained consciousness on day 19. On days 
21 and 28, controlled EEGs no longer showed the slow triphasic waves. MRI
after gabapentin discontinuation), 34, and 58 showed a progression toward
2007).  

 
3.3.9.H   Dysarthria 

1)  Incidence: 2.4% (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007)
2)  In controlled add-on trials of patients greater than 12 years of age with epilepsy, dysarthria was reported 
in 2.4% of patients who received gabapentin (n=543) compared with 0.5%
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placebo (n=378) in addition to current antiepileptic drug therapy (Prod Info NEURONTIN(R)
oral capsules, oral solution, 2007). 

 
3.3.9.I   Dyskinesia 

1)  Two men developed generalized dyskinetic movements of the face and
gabapentin 900 or 1200 mg/day. The men were being treated for anxiety. Withdrawal of the drug
in resolution of abnormal movements within 1.5 to 3 days (Norton & Quarles, 2001).

 
3.3.9.J   Headache 

1)  Incidence: 3.3% (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007)
2)  Headache has been reported in 3.3% of patients treated with gabapentin (n=336) and 3.1% of those 
treated with placebo (n=227) in controlled trials of patients with postherpetic neuralgia (Prod Info 
NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007). 

 
3.3.9.K   Hyperactive behavior 

1)  Incidence: 1% to 4.7% (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution,
2)  Hyperkinesia was reported in 2.5% of pediatric patients who received gabapentin (n=119)
with 0.8% of patients who received placebo (n=128) in addition to current antiepileptic drug therapy in 
controlled trials of patients 3 to 12 years of age with epilepsy (Prod Info NEURONTIN(R) oral tablets, oral 
capsules, oral solution, 2007). 
3)  In controlled trials of pediatric patients 3 to 12 years of age with epilepsy,
restlessness and hyperactivity) was reported in 4.7% of patients who received gabapentin (n=119)
compared with 2.9% of patients who received placebo (n=128) in addition to current antiepileptic drug 
therapy (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution,
4)  Hyperkinesia was reported in at least 1% (1 of 100) of epilepsy patients greater than 12
who received gabapentin (n=4717) in addition to current antiepileptic drug therapy in all adjunctive therapy
clinical trials (except neuropathic pain trials) (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral 
solution, 2007). 

 
3.3.9.L   Insomnia 

1)  Incidence: 0.1% or greater (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution,
2)  Insomnia has been reported in more than 1% of patients treated with gabapentin (n=543),
more frequent in those treated with placebo (n=378) in controlled add-on trials of patients greater than
years of age with epilepsy (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution,
3)  In double-blind and open-label clinical trials, insomnia was reported in 0.1% to
received gabapentin (n=1173) for treatment of neuropathic pain conditions for which efficacy
established (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007).
4)  Insomnia is one of the most frequently reported adverse events following abrupt discontinuation of 
gabapentin (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007).

 
3.3.9.M   Nystagmus 

1)  Incidence: 0.1% to 8.3% (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution,
2)  In controlled add-on trials of epilepsy patients greater than 12 years of age, nystagmus
8.3% of patients who received gabapentin (n=543) compared with 4% of those who received placebo 
(n=378) in addition to current antiepileptic drug therapy (Prod Info NEURONTIN(R) oral tablets, oral 
capsules, oral solution, 2007). 
3)  In double-blind and open-label clinical trials, nystagmus was reported in 0.1% to
who received gabapentin (n=1173) for treatment of neuropathic pain conditions for which efficacy
established (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007).

 
3.3.9.N   Polyneuropathy 

1)  A case report described polyneuropathy in a 58-year-old man being treated with gabapentin for 
neuropathic pain in his head, neck, and back. After beginning therapy with gabapentin 300 mg
he developed a mild pruritic, erythematous, macular rash. Therapy continued despite the rash due to pain
control with increased gabapentin (2400 mg/daily). At 5 months, pruritus increased and the rash spread to 
thighs and forearms. Gabapentin was reduced to 1200 mg daily with no change. Gabapentin was 
discontinued but restarted after the neuropathic pain returned without response to other drugs. A
rash reoccurred despite a slower titration. Topical triamcinolone relieved the pruritus and intensity of the 
rash; however, the patient was left with a constant burning sensation in his lower extremities and hips. 
Sedimentation rate was elevated at 35. Toxic polyneuropathy was suspected
discontinued. After 1 month, the burning dysesthesia had decreased but perception of pain, temperature,
and light-touch below the mid-calf was decreased. Seven months later, the dysesthetic sensations had 
improved and were present only in the soles of his feet (Gould, 1998). 

 
3.3.9.O   Seizure 

1)  A case report described an exacerbation of seizures in a child with Lennox
adjunctive use of gabapentin. Both absence and myoclonic seizures recurred,
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increase in dosage. After discontinuation of gabapentin, and addition of phenytoin, no
myoclonic seizures occurred (Vossler, 1996). 
2)  Absence status was described in one patient during initiation of gabapentin
discontinued in this patient (Crawford et al, 1987a). 

 
3.3.9.P   Somnolence 

1)  Incidence: 8.4% to 21.4% (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution,
2)  Somnolence was reported in 21.4% of patients treated with gabapentin (n=336) compared
those treated with placebo (n=227) in controlled trials of patients with postherpetic neuralgia (Prod Info
NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007). 
3)  In controlled add-on trials of epilepsy patients greater than 12 years of age,
19.3% of patients who received gabapentin (n=543) compared with 8.7% of those who received
(n=378) in addition to current antiepileptic drug therapy. Somnolence was one of the adverse effects most
frequently associated with gabapentin discontinuation (1.2%) (Prod Info NEURONTIN(R) oral tablets, oral 
capsules, oral solution, 2007). 
4)  Somnolence was reported in 8.4% of pediatric patients who received gabapentin
with 4.7% of patients who received placebo (n=128) in addition to current antiepileptic drug therapy in
controlled trials of epilepsy patients 3 to 12 years of age (Prod Info NEURONTIN(R) oral tablets, oral 
capsules, oral solution, 2007). 

 
3.3.9.Q   Stuttering 

1)  A case report described stuttering in a 58-year-old woman after being started on gabapentin for 
intractable seizures. Gabapentin therapy was discontinued and within 4 days, the stuttering
(Nissani & Sanchez, 1997). 

 
3.3.9.R   Tremor 

1)  Incidence: postherpetic neuralgia, more than 1%; epilepsy, 6.8% (Prod Info NEURONTIN(R) oral 
tablets, oral capsules, oral solution, 2007) 
2)  Tremor was reported in more than 1% of patients treated with gabapentin (n=336) but equally or more 
frequent in those treated with placebo (n=227) in controlled trials of patients with postherpetic neuralgia 
(Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007).
3)  In controlled add-on trials of epilepsy patients greater than 12 years of age,
of patients who received gabapentin (n=543) compared with 3.2% of those who received
in addition to current antiepileptic drug therapy (Prod Info NEURONTIN(R) oral tablets, oral capsules,
solution, 2007). 

 
3.3.9.S   Vertigo 

1)  Incidence: 0.1% or greater (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution,
2)  Vertigo was reported in at least 1% (1 of 100) of epilepsy patients greater than 12 years
received gabapentin (n=4717) in addition to current antiepileptic drug therapy in all adjunctive therapy 
clinical trials (except neuropathic pain trials) (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral 
solution, 2007). 
3)  In double-blind and open-label clinical trials, vertigo was reported in 0.1% to 1%
received gabapentin (n=1173) for treatment of neuropathic pain conditions for which efficacy
established (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007).

 
3.3.10   Ophthalmic Effects 

Blurred vision 

Diplopia 

Visual field constriction 

 
3.3.10.A   Blurred vision 

1)  Blurred vision, amblyopia, and abnormal vision have been reported occasionally during gabapentin 
therapy (Sivenius et al, 1991a; Prod Info Neurontin(R), 2003a). 

 
3.3.10.B   Diplopia 

1)  Diplopia has been reported following therapeutic doses of gabapentin (Sivenius et al, 1991a; Prod Info
Neurontin(R), 2003a). 

 
3.3.10.C   Visual field constriction 

1)  A case of reversible concentric visual field constriction occurred in a 52
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use. The woman had been diagnosed with polyneuropathy, which was initially treated
However, persistent dizziness with carbamazepine led to its discontinuation and replacement with
gabapentin, which was initiated at 400 mg twice daily and titrated to 800 mg three times daily. Following 9 
months of gabapentin therapy, the patient experienced episodes of disturbed vision lasting 5 to 10 minutes 
and dizziness. Ophthalmological examination revealed concentric visual field
reduction of gabapentin dosage to 400 mg three times daily. Four months later, the visual
worsened despite the reduced dosing and gabapentin was subsequently discontinued. Electroretinography, 
visual evoked responses, and a brain MRI were normal, excluding conditions of retinal lesions and tumors 
in the hypophysial area. Improvements occurred over the following 9 months as
examinations. A follow-up examination 2 years after symptom-onset revealed significant
complete resolution of the visual defects were noted at the 5 year follow-up examination (Bekkelund et al,
2006). 

 
3.3.12   Psychiatric Effects 

Disturbance in mood 

Suicidal thoughts 

Unable to concentrate 

 
3.3.12.A   Disturbance in mood 

1)  Summary 
a)  Gabapentin was associated with the occurrence of neuropsychiatric adverse events in clinical trials 
involving pediatric epilepsy patients between 3 to 12 years of age. These effects were classified into 
the following categories: emotional lability (primarily behavioral problems), hostility
aggressive behaviors), thought disorder (including concentration problems and change in school 
performance), and hyperkinesia (primarily restlessness and hyperactivity) (Prod
2003a). 
b)  There are reports of symptoms including anxiety, depression, emotional lability, hostility, and 
nervousness with gabapentin therapy. A case of mania has also been reported (Prod Info
(R), 2003a; Leweke et al, 1999). 

2)  LITERATURE REPORTS 
a)  A 35-year-old woman receiving gabapentin 3200 mg/day monotherapy
(Leweke et al, 1999). Psychiatric symptoms disappeared within 5 days after gabapentin
discontinuation. 

 
3.3.12.B   Suicidal thoughts 

1)  Data reviewed by the US Food and Drug Administration suggest an increased risk of suicidal behavior 
or ideation may exist in patients receiving therapy with antiepileptic drugs (AEDs).
199 placebo-controlled clinical studies covering 11 different AEDs used for several different
such as epilepsy, selected psychiatric illnesses, and other conditions, including migraine and neuropathic 
pain syndromes. The analysis included 27,863 patients treated with AEDs and 16,029 patients who 
received placebo, and patients were aged 5 years and older. There were 4 completed suicides
patients in the AED treatment groups versus (vs) none in the placebo groups. Suicidal behavior or ideation 
occurred in 0.43% of patients in the AED treatment groups compared to 0.22% of patients in the placebo 
groups. This corresponded to an estimated 2.1 per 1000 (95% confidence interval, 0.7 to
in the AED treatment groups having suicidal behavior or ideation than the placebo groups. The increased
risk of suicidality was noted at 1 week after starting an AED and continued to at least 24 weeks. When 
compared to placebo, results were generally consistent among the drugs and were
subgroups. Patients treated for epilepsy, psychiatric disorders, or other conditions were all
risk for suicidality compared to placebo. Closely monitor patients treated with AEDs for emergence or
worsening of depression, suicidality and other unusual changes in behavior, which may include symptoms 
such as anxiety, agitation, hostility, mania, and hypomania (US Food and Drug

 
3.3.12.C   Unable to concentrate 

1)  Summary 
a)  Impaired concentration or memory has been reported within three days of initiating gabapentin 
therapy (Prod Info Neurontin(R), 2003a; Ramsay, 1994a). 

 
3.3.13   Renal Effects 

Incontinence 
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Serum creatinine raised 

 
3.3.13.A   Incontinence 

1)  Summary 
a)  Three cases of bladder and rectal incontinence were reported which
(Gil-Nagel et al, 1997). All occurred within 1 to 4 weeks of starting gabapentin therapy
upon discontinuation. 

 
3.3.13.B   Serum creatinine raised 

1)  A 59-year-old woman and a 49-year-old male with a history of renal insufficiency while on lithium 
experienced a 47.8% and 30% increase in serum creatinine, respectively after starting
discontinuation of lithium (Silvia & Spitznas, 2007). 

a)  Significant past medical history for the 59-year-old woman includes 25 years of lithium treatment 
(dose range of 450 mg/day to 2100 mg/day) and an episode of lithium toxicity
nephrogenic diabetes insipidus requiring hospitalization. Serum urea nitrogen and serum
continued to rise and therefore, lithium was discontinued 6 years after the episode. Approximately 2 
months prior to lithium discontinuation, the serum creatinine was 2.3 mg/dL. Gabapentin 300 mg/day 
was started 1 week prior to discontinuation of lithium. The dose was titrated up to 3200
months later. Her serum creatinine continued to rise and reached a peak of 3.4 mg/dL approximately 
5.5 months after gabapentin initiation (a 47.8% increase). Clinical benefit was
gabapentin was continued. The dose was reduced but the creatinine remained above 3 mg/dL over at
least 3 months (Silvia & Spitznas, 2007). 
b)  Significant past medical history for the 49-year-old male includes lithium therapy for
3 years. At some point in time, amiloride was added, presumably for diabetes insipidus. Lithium was
discontinued due to worsening renal function (serum creatinine of 4 mg/dL). He was diagnosed with 
interstitial fibrosis/nephritis secondary to lithium and possibly amiloride. Lithium was discontinued and 
divalproex sodium was started but subsequently discontinued 6 months later due to
patient refusal. Carbamazepine was started but gradually discontinued 5 months later because of 
patient refusal. Gabapentin 100 mg/day was started 1 month prior to carbamazepine discontinuation. 
Gabapentin was titrated up to 300 mg/day within 1 month. His serum creatinine continued to
and plateaued at a peak of 5.2 mg/dL, after approximately 10 months of gabapentin therapy (a 30%
increase). Clinical benefit was achieved; therefore, gabapentin was continued (Silvia & Spitznas,
2007). 

 
3.3.14   Reproductive Effects 

Amenorrhea 

Sexual dysfunction 

 
3.3.14.A   Amenorrhea 

1)  LITERATURE REPORT 
a)  Amenorrhea occurred in a 35-year-old women treated with gabapentin for complex regional pain 
syndrome type 2. Gabapentin had been initiated at a dose of 300 mg 3 times a
gabapentin dose was increased to a total dose of 1800 mg/day. Three months later, the patient
reported complete cessation of menses with no other changes in sexual function. Previous menstrual 
cycles were normal and the patient had not experienced any prior episodes of amenorrhea.
measured follicle stimulating hormone level at the time was 4.8 International Units (IU)/mL and the 
estradiol level was 55 IU/mL, both at the lower end of normal. At this time,
down by 300 mg/day over 6 days. Two weeks later, the patient's menses returned to normal (Berger,
2004). 

 
3.3.14.B   Sexual dysfunction 

1)  Summary 
a)  Impotence has been reported in 1.5% of patients treated with therapeutic doses of gabapentin 
(Prod Info Neurontin(R), 2003a). Anorgasmia has been reported in 2 women
2002; Montes & Ferrando, 2001; Labbate & Rubey, 1999). 

2)  LITERATURE REPORTS 
a)  Anorgasmia and decreased libido was reported in 2 women who received gabapentin 1800 mg per 
day (Grant & Oh, 2002). 
b)  A 41-year-old man being treated with gabapentin for hypomania found orgasm more
attain (Labbate & Rubey, 1999). He initially noted the problem with a dose of 300 mg 3 times daily. As 
the dose was increased to 600 mg 3 times daily, he found ejaculation and orgasm increasingly difficult 
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to achieve. One week after gabapentin discontinuation, he reported normal
c)  Anorgasmia occurred in a 36-year-old man after a short course of gabapentin for treatment of 
bipolar I disorder. Due to this adverse drug-induced side effect, the patient became noncompliant. 
Initially the patient was on lithium therapy (1200 mg/day). However, he had to discontinue
therapy after experiencing a first-degree atrioventricular block. He started gabapentin at 400 mg/day
with titration of 400 mg every 2 days to 400 mg 3 times a day. This therapy resolved a hypomanic 
episode which occurred after withdrawal of lithium. Two weeks later, he stopped taking
because it caused him difficulty in attaining orgasm. His sex drive and erection were not affected. With
discontinuation of gabapentin, he returned to normal orgasmic function. Although encouraged to follow 
the gabapentin dosing regimen, he relapsed into a new episode of hypomania 2 days
Ferrando, 2001). 

 
3.3.15   Respiratory Effects 

Disorder of upper respiratory system 

Respiratory failure 

Respiratory finding 

 
3.3.15.A   Disorder of upper respiratory system 

1)  Summary 
a)  Rhinitis and pharyngitis have occurred with gabapentin use (Prod Info Neurontin(R),

 
3.3.15.B   Respiratory failure 

1)  Summary 
a)  Gabapentin therapy was associated with hypoventilation, hypercapnia, and respiratory failure in a
69-year-old man under treatment for chronic obstructive pulmonary disease (COPD), insomnia, and 
anxiety disorder (Batoon et al, 2001) and hypoventilation requiring intubation
woman with end-stage renal disease on long-term hemodialysis (Jones et al,

2)  LITERATURE REPORTS 
a)  After taking multiple doses of gabapentin over two days, without intervening hemodialysis, a 46
year-old woman with end-stage renal disease became hypoxic and somnolent. Her oxygen
was 80% on room air and she was subsequently intubated. She had a Glasgow Coma Scale score of 8 
and a gabapentin level of 22.6 micrograms per milliliter. Following hemodialysis her mental status 
rapidly improved and she was extubated. This gabapentin level is less than previous
of toxicity and suggests that gabapentin toxicity should be considered when patients receiving
gabapentin with end-stage renal disease show signs of impaired mental functioning (Jones et al, 
2002). 
b)  Gabapentin therapy was associated with hypoventilation, hypercapnia, and respiratory failure in a
69-year-old man under treatment for chronic obstructive pulmonary disease (COPD), insomnia, and 
anxiety disorder. The patient was admitted with shortness of breath and wheezing.
he had started gabapentin 300 mg 3 times a day for painful peripheral neuropathy. Five weeks after
initiation of gabapentin, he was hospitalized for severe hypercapnia, requiring mechanical ventilation 
(MV). His other medications were albuterol, ipratropium, clonazepam, and
hospitalization, he was again put on MV due to lethargy, respiratory distress, and hypercapnia. Four
attempts at extubation failed. On day 10, gabapentin was withdrawn (bronchodilators, an intravenous 
steroid, levofloxacin, clonazepam, and zolpidem were continued). Two
and his carbon dioxide levels normalized. He continued to improve, and after 8 months of
remained stable. The authors suggest that caution be exercised if gabapentin is to be ordered for 
COPD patients (Batoon et al, 2001). 

 
3.3.15.C   Respiratory finding 

1)  Summary 
a)  Viral infection, fever, coughing and pneumonia have been associated
(Prod Info Neurontin(R), 2003a). 

2)  Coughing, pharyngitis, respiratory failure, pneumonia, rhinitis and viral infection have been reported with 
gabapentin therapy. 

 
3.3.16   Other 

Summary 

Drug withdrawal 
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Fatigue 

 
3.3.16.A   Summary 

1)  OTHER EFFECTS 
a)  Rebound and withdrawal symptoms may occur upon discontinuation of gabapentin.

 
3.3.16.B   Drug withdrawal 

1)  Five patients being treated with gabapentin augmentation for obsessive compulsive disorder 
experienced a rebound of symptoms after abruptly discontinuing gabapentin
Patients complained of markedly more pronounced and intense problems with increased anxiety,
obsessional thinking, depression, and decreased sleep over their baseline symptoms.
2)  A 48-year-old woman with bipolar affective disorder developed catatonia after her gabapentin was 
discontinued (Rosebush et al, 1999). She had begun gabapentin during her hospital
hypomania. She has a history of intolerance to lithium, carbamazepine, valproic acid, and neuroleptics.
Gabapentin was slowly increased to 500 mg/day, but after 3 weeks, she became depressed. Gabapentin 
was tapered off over several days. Within 48 hours, she became immobile, with
drink, rigidity, and absence of spontaneous movement. She remained catatonic for several days.
with lorazepam eventually reversed the catatonia. 

 
3.3.16.C   Fatigue 

1)  Summary 
a)  In available studies, the most common adverse effects of gabapentin have been drowsiness and 
tiredness/fatigue usually within three days of initiating therapy (Crawford et al,
Hooper et al, 1991b; Sivenius et al, 1991a; Prod Info Neurontin(R), 2003a; Ramsay, 1994a).
Drowsiness has been reported in patients ranging from 15% to 45%. Tiredness/fatigue were reported 
in 13% of patients in one large study (Sivenius et al, 1991a; Anon, 1990b).

2)  LITERATURE REPORTS 
a)  CHILDREN - Drowsiness was a side effects of oral gabapentin experienced by children age 1 
month to 12 years (evenly distributed over the age range) involved in a
study. Dosing for children 2 years or younger was gabapentin syrup 10 milligrams (mg)/kilogram
children over 2 years old received oral capsules based on weight: 200 mg for 16 to 25 kg; 300 mg for 
26 to 36 kg; 400 mg for 37 to 50 kg (Haig et al, 2001). 
b)  Increased tiredness was seen with gabapentin 2400 milligrams/day as compared with placebo 
(p=0.03). Cognition, dysphoria, temper, fatigue, and worry were not significantly
gabapentin therapy even at the highest dose (Leach, 1997). 
c)  In a small study drowsiness has been observed in up to 45% of patients treated
1991a). Tiredness and drowsiness have occasionally required withdrawal of therapy. Drowsiness and
tiredness/fatigue were reported in 15% and 13% of patients, respectively, in 1 large 3
(Anon, 1990b) 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info NEURONTIN(R) oral 
capsules, oral tablets, oral solution, 2005) (All Trimesters) 

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or 
other) and there are no controlled studies in women or studies in women and animals
Drugs should be given only if the potential benefit justifies the potential risk to the

2)  Australian Drug Evaluation Committee's (ADEC) Category: B1 (Batagol, 1996)
a)  Drugs which have been taken by only a limited number of pregnant women and women of childbearing 
age, without an increase in the frequency of malformation or other direct or indirect
human fetus having been observed. Studies in animals have not shown evidence of an increased
occurrence of fetal damage. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Yes 
4)  Clinical Management 

a)  There is insufficient clinical experience with gabapentin in pregnancy to confirm its safety in that patient 
population. Since gabapentin is frequently prescribed with other anticonvulsants, a clear association 
between maternal gabapentin use and fetal adverse effects can not be determined. Due to lack of 
adequate, well-controlled studies, the manufacturer recommends that gabapentin should be used
pregnancy only if the the potential benefit outweighs the potential risk to the fetus (Prod Info NEURONTIN
(R) oral capsules, oral tablets, oral solution, 2005). 

5)  Literature Reports 
a)  There are no well-designed studies in pregnant women that have evaluated the effects of gabapentin on 
the growing fetus. However, the Gabapentin Pregnancy Registry has collected data
fetuses exposed to the drug. In the women, one case of hypertension, one case of oligohydramnios and 
one case of eclampsia were reported during the pregnancies. There were 44 (86.3%) live births, 6 
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miscarriages and one elective abortion. Full term babies accounted for 77.2% of the births.
deliveries occurred between weeks 32 to 36. Median birth weight (n of 29) was 6 pounds (lb) 10 ounces 
(oz) (range 3 lb 7 oz to 9 lb 8 oz). The time and length of gabapentin exposure in the above cases was not 
fully described. The following malformations were reported: hypospadia in a baby
and valproate, congenital solitary kidney in a baby exposed to gabapentin in the first trimester
thereafter phenobarbital, and minor malformation of the left external ear canal in an infant exposed to 
gabapentin and lamotrigine throughout gestation. The above birth statistics
women with epilepsy and in the general population. The effects of gabapentin exposure
elucidated from these results and caution should still used when considering gabapentin use in pregnant
individuals (Montouris, 2003). 
b)  Data from a limited study of 6 women who were administered gabapentin during pregnancy and 
lactation demonstrated fetal accumulation of gabapentin. The women were
from 900 to 3,200 milligrams (mg)/day. While 1 woman had a premature delivery at week 33,
deliveries were uneventful and resulted in healthy children. At the time of delivery, the mean
maternal gabapentin plasma concentration ratio was 1.74. The study investigators conclude that this ratio is
indicative of an active transplacental transport of gabapentin (Ohman et al, 2005).
c)  In rodent studies, gabapentin, dosed at 1 to 4 times the maximum dose of
a mg per square meter (mg/mg(2)) to pregnant females has been shown to be fetotoxic, causing
ossification of several bones in the skull, vertebrae, forelimbs, and hindlimbs. The no
approximately one-half the human dose of gabapentin (Prod Info NEURONTIN(R) oral capsules, oral 
tablets, oral solution, 2005). 
d)  In reproductive studies, rats dosed prior to and during mating, and throughout
approximately 1 to 5 times the maximum human dose of 3,600 milligrams (mg)/day of gabapentin had an
increased incidence of hydroureter and/or hydronephrosis and the offspring from all dose groups were 
affected. In a teratology study, an increased incidence of postimplantation
pregnant rabbits exposed to 60, 300, and 1,500 milligrams/kilogram/day (mg/kg/day) of
than 0.25 to 8 times the maximum human dose) (Prod Info NEURONTIN(R) oral capsules, oral tablets, oral
solution, 2005). 

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk 
when used during breastfeeding. Weigh the potential benefits of drug treatment against potential risks 
before prescribing this drug during breastfeeding. 

2)  Clinical Management 
a)  Gabapentin is secreted into human milk after oral administration. Limited data have demonstrated that 
infants exposed to gabapentin through breast milk had minimal serum concentrations and no adverse 
effects. However, extensive studies are warranted and it is advisable that infants exposed
through breast milk should be closely monitored to potential adverse effects (Ohman et al, 2005; Kristensen 
et al, 2006). Although a nursed infant may be exposed to a maximum dose of approximately 1 
milligram/kilogram/day of gabapentin, until further data are available, the manufacturer
gabapentin should be used in nursing women only if the potential benefit to the mother outweighs the
to the infant (Prod Info NEURONTIN(R) oral capsules, oral tablets, oral solution, 2005).

3)  Literature Reports 
a)  Data from a limited study of 6 women who were administered gabapentin during pregnancy and 
lactation demonstrated extensive transfer of gabapentin to breast milk but low serum
nursed infant. The women were given gabapentin doses ranging from 900 to 3,200 milligrams
the time of delivery, the mean umbilical-to-maternal gabapentin plasma concentration ratio
hours postpartum, the mean gabapentin plasma concentrations in the infants were 27% of the cord plasma
levels (range 12 to 36%) with an estimated elimination half-life in the neonates of approximately 14 hours. 
Sampling of the breast milk was conducted before maternal intake of the morning dose of gabapentin, 
approximately 10 to 15 hours following the last gabapentin dose. Based on data from 5 of
pairs, mean milk/maternal plasma gabapentin ratio was 1.0 (range 0.7 to 1.3) after 2 weeks to 3 months
from delivery and the relative infant gabapentin dose was approximated to be 0.2 to 1.3 mg/kilogram 
(kg)/day, which was equivalent to 1.3 to 3.8% of the weight normalized dose
No adverse effects were observed in the infants (Ohman et al, 2005). 
b)  A case report described gabapentin transfer into the breast milk of a lactating woman who was 
administered gabapentin for chronic back pain. The 34-year-old woman had
milligrams (mg) three times daily (36.7 milligrams/kilogram/day (mg/kg/day)) for 6 weeks. The
her 1.6-month-old male infant, weighing 3.1 kg, were studied over a 24-hour period at steady state to 
determine the milk-plasma ratio and relative infant dose of gabapentin. The
the relative infant dose was 2.34% of the weight-adjusted maternal dose. The absolute
0.86 mg/kg/day, which is approximately 3% of the children's dose of 25 to 35 mg/kg/day. The gabapentin
plasma concentration in the infant was 0.4 milligrams/liter (mg/L), which was approximately 6% of the 
mother's average drug plasma concentration of 6.7 mg/L. No adverse effects were
(Kristensen et al, 2006). 

4)  Drug Levels in Breastmilk 
a)  Parent Drug 
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1)  Peak Concentration in Infant 
a)  Following oral administration, gabapentin is secreted into human milk. A nursed infant could be 
exposed to a maximum gabapentin dose of 1 milligram per kilogram per day. The
exposure on the nursing infant is unknown (Prod Info Neurontin(R),

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Lab Modifications 

 
3.5.1   Drug-Drug Combinations 

Aluminum Carbonate, Basic 

Aluminum Hydroxide 

Aluminum Phosphate 

Dihydroxyaluminum Aminoacetate 

Dihydroxyaluminum Sodium Carbonate 

Evening Primrose 

Ginkgo 

Hydrocodone 

Magaldrate 

Magnesium Carbonate 

Magnesium Hydroxide 

Magnesium Oxide 

Magnesium Trisilicate 

Morphine 

Morphine Sulfate Liposome 

 
3.5.1.A   Aluminum Carbonate, Basic 

1)  Interaction Effect: decreased gabapentin effectiveness 
2)  Summary: The manufacturer reports that an antacid (Maalox(R)) given
reduced gabapentin bioavailability by 20%. Bioavailability was reduced by only 5%
given two hours after the antacid. Therefore, gabapentin should be administered at least two
antacid (Prod Info Neurontin(R), 2002). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving gabapentin should be instructed to avoid
hours of taking gabapentin due to the potential to decrease the effectiveness of the
7)  Probable Mechanism: decreased gabapentin bioavailability 

 
3.5.1.B   Aluminum Hydroxide 
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1)  Interaction Effect: decreased gabapentin effectiveness 
2)  Summary: The manufacturer reports that an antacid (Maalox(R)) given
reduced gabapentin bioavailability by 20%. Bioavailability was reduced by only 5%
given two hours after the antacid. Therefore, gabapentin should be administered at least two
antacid (Prod Info Neurontin(R), 2002). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving gabapentin should be instructed to avoid
hours of taking gabapentin due to the potential to decrease the effectiveness of the
7)  Probable Mechanism: decreased gabapentin bioavailability 

 
3.5.1.C   Aluminum Phosphate 

1)  Interaction Effect: decreased gabapentin effectiveness 
2)  Summary: The manufacturer reports that an antacid (Maalox(R)) given
reduced gabapentin bioavailability by 20%. Bioavailability was reduced by only 5%
given two hours after the antacid. Therefore, gabapentin should be administered at least two
antacid (Prod Info Neurontin(R), 2002). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving gabapentin should be instructed to avoid
hours of taking gabapentin due to the potential to decrease the effectiveness of the
7)  Probable Mechanism: decreased gabapentin bioavailability 

 
3.5.1.D   Dihydroxyaluminum Aminoacetate 

1)  Interaction Effect: decreased gabapentin effectiveness 
2)  Summary: The manufacturer reports that an antacid (Maalox(R)) given
reduced gabapentin bioavailability by 20%. Bioavailability was reduced by only 5%
given two hours after the antacid. Therefore, gabapentin should be administered at least two
antacid (Prod Info Neurontin(R), 2002). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving gabapentin should be instructed to avoid
hours of taking gabapentin due to the potential to decrease the effectiveness of the
7)  Probable Mechanism: decreased gabapentin bioavailability 

 
3.5.1.E   Dihydroxyaluminum Sodium Carbonate 

1)  Interaction Effect: decreased gabapentin effectiveness 
2)  Summary: The manufacturer reports that an antacid (Maalox(R)) given
reduced gabapentin bioavailability by 20%. Bioavailability was reduced by only 5%
given two hours after the antacid. Therefore, gabapentin should be administered at least two
antacid (Prod Info Neurontin(R), 2002). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving gabapentin should be instructed to avoid
hours of taking gabapentin due to the potential to decrease the effectiveness of the
7)  Probable Mechanism: decreased gabapentin bioavailability 

 
3.5.1.F   Evening Primrose 

1)  Interaction Effect: reduced anticonvulsant effectiveness 
2)  Summary: Theoretically, evening primrose oil may reduce the effectiveness of anticonvulsants by 
lowering the seizure threshold. Evening primrose oil is contraindicated in patients
1998; Newall et al, 1996). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of evening primrose oil with
7)  Probable Mechanism: evening primrose oil may reduce the seizure threshold

 
3.5.1.G   Ginkgo 

1)  Interaction Effect: decreased anticonvulsant effectiveness 
2)  Summary: In a case report, 2 patients with epilepsy previously well controlled by
developed a recurrence of seizures after ingesting ginkgo extract. Seizure control was regained after
ginkgo was withdrawn (Granger, 2001a). An infant developed seizures after exposure to 4'
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methylpyridoxine arising from ingestion of ginkgo seeds (Yagi et al, 1993a). The compound
methylpyridoxine, a neurotoxin, is found in ginkgo seeds (used as food in Japan) as well as in leaves, the 
ginkgo component from which commercially available extracts are derived (Arenz et al, 1996a). The 
majority of ginkgo leaf products should not contain sufficient amounts of 4'
seizures. However, ginkgo products are not commonly assayed to assure that
contained in the commercial product. Of concern are those instances where, depending on
season and the potential introduction of contamination, 4'-O-methylpyridoxine may be present in
amounts to be problematic in vulnerable populations (eg, infants or those with known seizure
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Avoid concomitant use of ginkgo and anticonvulsants in
seizures occur for the first time or recur in patients previously controlled by anticonvulsant
inquire about the use of ginkgo seed or leaf extract. If possible, an assay should be conducted on the
specific product to ascertain if 4'-O-methylpyridoxine is present. 
7)  Probable Mechanism: neurotoxin 4'-O-methylpyridoxine (found in leaves and seeds of
may cause seizures 
8)  Literature Reports 

a)  The serum of a 21-month-old patient with gin-nan food poisoning was assayed for 4'
methylpyridoxine levels. The serum concentration was 0.9 micrograms/milliliter (mcg/mL) at 8.5
after ingesting ginkgo seeds, decreasing to 0.05 mcg/mL at 15.5 hours. The authors concluded that 
the 4'-O-methylpyridoxine content was responsible for the tonic/clonic convulsions and loss of 
consciousness observed. They further observed that infants are particularly vulnerable
1993).  
b)  Four to six milligrams of the neurotoxin 4'-O-methylpyridoxine have been
of Ginkgo biloba leaves which is the source of commercially-available products. Highest amounts
found in seeds (85 micrograms (mcg)/seed) and leaves (5 mcg/leaf) derived from the tree at the end of 
July and beginning of August. The albumen of the seed can contain 105.15 mcg/gram dry weight, but 
this is reduced to 0.75-1.32 mcg/gram dry weight when boiled. The unprocessed seed coats
from 5.44-7.15 mcg/gram dry weight. The neurotoxin in ginkgo leaf was detected in medications and it 
was even detectable in homeopathic preparations. Specifically, 8.13 mcg/mL of 4'
was found in Tebonin Forte(R), 9.77 mcg/mL in Rokan(R), 3.80 mcg/mL in Kaveri Forte(R), and
mcg/mL in Gingium(R). Based on recommended daily intake, this translates into a maximum daily 
intake of 4'-O-methylpyridoxine of 48.78 mcg, 58.62 mcg, 11.40 mcg, and
(R), Rokan(R), Kaveri Forte(R), and Gingium(R), respectively. Among the homeopathic products,
Ginkgo biloba Urtinktur Hanosan(R) and Ginkgo biloba Urtinktur DHU(R) contained 0.301 mcg/mL and 
0.589 mcg/mL of 4'-O-methylpyridoxine, respectively. However, the authors note
contained in medicinal extracts of ginkgo leaves may be too low to be of clinical significance. Concern
remains with the variance in 4'-O-methylpyridoxine content depending on the season during which the 
ginkgo was harvested (Arenz et al, 1996).  
c)  Seizures recurred in 2 patients, both with epilepsy that was well controlled prior to ingesting ginkgo 
biloba (Gb). The patients (an 84-year-old woman and a 78-year-old man) had been free of
at least 18 months prior to beginning therapy with Gb 120 milligrams daily to treat cognitive decline. 
Both patients developed seizures within 2 weeks of beginning Gb therapy, and both remained seizure
free (without changing anticonvulsant therapy) after discontinuing Gb (Granger,

 
3.5.1.H   Hydrocodone 

1)  Interaction Effect: decreased bioavailability of hydrocodone 
2)  Summary: Coadministration of gabapentin and hydrocodone has been shown
concentration and area under the curve (AUC) values of hydrocodone in a dose
minimally increase gabapentin AUC (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 
2007). Therefore, caution is advised if these agents are coadministered and
monitored for lack of hydrocodone efficacy. 
3)  Severity: minor 
4)  Onset: unspecified 
5)  Substantiation: established 
6)  Clinical Management: Concomitant use of gabapentin and hydrocodone led to decreased
peak concentration of hydrocodone in a dose-dependent manner; gabapentin AUC increased minimally
(Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007). Use caution if these agents are
coadministered and consider monitoring patients for lack of hydrocodone efficacy.
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Coadministration of gabapentin 125 to 500 mg (n=48) and hydrocodone 10 mg (n=50) decreased 
the Cmax and AUC values of hydrocodone in a dose-dependent fashion compared with
of hydrocodone alone. Following administration of gabapentin 125 mg, the Cmax and AUC of 
hydrocodone decreased by 3% and 4%, respectively. After a gabapentin dose
hydrocodone Cmax and AUC were 21% and 22% lower, respectively. Gabapentin AUC values 
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increased by 14% with concomitant use of hydrocodone and gabapentin. The mechanism
interaction is not known (Prod Info NEURONTIN(R) oral tablets, oral capsules, oral solution,

 
3.5.1.I   Magaldrate 

1)  Interaction Effect: decreased gabapentin effectiveness 
2)  Summary: The manufacturer reports that an antacid (Maalox(R)) given
reduced gabapentin bioavailability by 20%. Bioavailability was reduced by only 5%
given two hours after the antacid. Therefore, gabapentin should be administered at least two
antacid (Prod Info Neurontin(R), 2002). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving gabapentin should be instructed to avoid
hours of taking gabapentin due to the potential to decrease the effectiveness of the
7)  Probable Mechanism: decreased gabapentin bioavailability 

 
3.5.1.J   Magnesium Carbonate 

1)  Interaction Effect: decreased gabapentin effectiveness 
2)  Summary: The manufacturer reports that an antacid (Maalox(R)) given
reduced gabapentin bioavailability by 20%. Bioavailability was reduced by only 5%
given two hours after the antacid. Therefore, gabapentin should be administered at least two
antacid (Prod Info Neurontin(R), 2002). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving gabapentin should be instructed to avoid
hours of taking gabapentin due to the potential to decrease the effectiveness of the
7)  Probable Mechanism: decreased gabapentin bioavailability 

 
3.5.1.K   Magnesium Hydroxide 

1)  Interaction Effect: decreased gabapentin effectiveness 
2)  Summary: The manufacturer reports that an antacid (Maalox(R)) given
reduced gabapentin bioavailability by 20%. Bioavailability was reduced by only 5%
given two hours after the antacid. Therefore, gabapentin should be administered at least two
antacid (Prod Info Neurontin(R), 2002). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving gabapentin should be instructed to avoid
hours of taking gabapentin due to the potential to decrease the effectiveness of the
7)  Probable Mechanism: decreased gabapentin bioavailability 

 
3.5.1.L   Magnesium Oxide 

1)  Interaction Effect: decreased gabapentin effectiveness 
2)  Summary: The manufacturer reports that an antacid (Maalox(R)) given
reduced gabapentin bioavailability by 20%. Bioavailability was reduced by only 5%
given two hours after the antacid. Therefore, gabapentin should be administered at least two
antacid (Prod Info Neurontin(R), 2002). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving gabapentin should be instructed to avoid
hours of taking gabapentin due to the potential to decrease the effectiveness of the
7)  Probable Mechanism: decreased gabapentin bioavailability 

 
3.5.1.M   Magnesium Trisilicate 

1)  Interaction Effect: decreased gabapentin effectiveness 
2)  Summary: The manufacturer reports that an antacid (Maalox(R)) given
reduced gabapentin bioavailability by 20%. Bioavailability was reduced by only 5%
given two hours after the antacid. Therefore, gabapentin should be administered at least two
antacid (Prod Info Neurontin(R), 2002). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving gabapentin should be instructed to avoid
hours of taking gabapentin due to the potential to decrease the effectiveness of the
7)  Probable Mechanism: decreased gabapentin bioavailability 
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3.5.1.N   Morphine 

1)  Interaction Effect: an increase in gabapentin plasma concentrations 
2)  Summary: Patients who require concomitant treatment with morphine may experience
gabapentin concentrations (Prod Info Neurontin(R), 2002a). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients should be carefully observed for signs of CNS
somnolence or dizziness. The dose of gabapentin or morphine should be reduced
7)  Probable Mechanism: additive CNS depression 

 
3.5.1.O   Morphine Sulfate Liposome 

1)  Interaction Effect: an increase in gabapentin plasma concentrations 
2)  Summary: Patients who require concomitant treatment with morphine may experience
gabapentin concentrations (Prod Info Neurontin(R), 2002a). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients should be carefully observed for signs of CNS
somnolence or dizziness. The dose of gabapentin or morphine should be reduced
7)  Probable Mechanism: additive CNS depression 

 
3.5.3   Drug-Lab Modifications 

 
3.5.3.A   Urine total protein measurement 

1)  Interaction Effect: false-positive urine protein measurement using Ames N
2)  Summary: In patients receiving gabapentin with other antiepileptic drugs,
measurements with the Ames N-Multistix SG(R) dipstick test have been noted. To determine
of urine protein in patients on gabapentin therapy, the more specific sulfosalicylic acid precipitation
procedure is recommended (Prod Info NEURONTIN(R) oral capsules, solution, tablets, 2005).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: False-positive readings for urinary protein have been reported with the Ames N
Multistix SG(R) dipstick test when gabapentin was used in conjunction with other antiepileptic drugs. Use of 
the more specific sulfosalicylic acid precipitation procedure is recommended to
patients receiving gabapentin (Prod Info NEURONTIN(R) oral capsules, solution, tablets,
7)  Probable Mechanism: mechanism unknown 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Therapeutic 
1)  Laboratory Parameters 

a)  There is no well-defined therapeutic range for GABAPENTIN and optimal plasma concentrations have 
not been established. 
b)  In women who plan on becoming pregnant, obtaining concentrations of gabapentin
pregnant and during the pregnancy may be beneficial. Although, therapeutic concentrations have not been
established, prepregnancy concentrations in an optimally-treated woman provide a reference concentration 
for comparison to concentrations during pregnancy, when concentrations may change (Tomson & Battino,
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2007). 
2)  Physical Findings 

a)  Reduction in seizure frequency 
B)  Toxic 

1)  Laboratory Parameters 
a)  Routine monitoring of clinical laboratory parameters is not recommended with gabapentin.

2)  Physical Findings 
a)  Data reviewed by the US Food and Drug Administration suggest an increased risk of suicidal behavior 
or ideation may exist in patients receiving therapy with antiepileptic drugs (AEDs).
suicidality was noted at 1 week after starting an AED and continued to at least 24 weeks. Patients
for epilepsy, psychiatric disorders, or other conditions were all at an increased risk for suicidality
to placebo. Closely monitor patients treated with AEDs for emergence or worsening of depression, 
suicidality, and other unusual changes in behavior, which may include symptoms such as anxiety, agitation, 
hostility, mania, and hypomania (US Food and Drug Administration, 2008).

 
 4.2   Patient Instructions 

A)  Gabapentin (By mouth) 
Gabapentin 
 
Controls certain types of seizures in people who have epilepsy. Also treats pain caused by infections such as 
shingles (postherpetic neuralgia). 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have ever had an allergic reaction to gabapentin.
 
How to Use This Medicine: 
Capsule, Tablet, Liquid 

Your doctor will tell you how much of this medicine to take and how often. Do not take more
take it more often than your doctor tells you to. 
You may take this medicine with or without food. 
Do not allow more than 12 hours between doses. 
Measure the oral liquid medicine with a marked measuring spoon or medicine
When used to treat seizures, gabapentin is usually taken with other anticonvulsant medicines. Take all 
other medicines your doctor has prescribed as part of your combination treatment.

 
If a Dose is Missed: 

If you miss a dose or forget to take your medicine, take it as soon as you can. If it is
next dose, wait until then to take the medicine and skip the missed dose. 
Do not use extra medicine to make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine at room temperature, away from heat, moisture, and direct light. Store
the refrigerator. Do not freeze. 
Keep all medicine out of the reach of children and never share your medicine with anyone.

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over
and herbal products. 

Make sure your doctor knows if you are also using morphine or hydrocodone (Vicodin
If you take an antacid (such as Maalox®), wait at least 2 hours before taking gabapentin.

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you have kidney
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease 
your dose before stopping it completely. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing
could be dangerous if you are not alert. 
If you have a test done for protein in your urine, tell the healthcare provider you are using this

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in face or hands, swelling or tingling in the
tightness in chest, trouble breathing 
Clumsiness, problems with coordination 
Extreme tiredness, slurred speech 
Uncontrolled eye movement 
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If you notice these less serious side effects, talk with your doctor: 
Behavior problems, hostility, restlessness, trouble concentrating, moodiness (especially in
Blurred or double vision 
Fever, cough, sneezing, sore throat, stuffy nose (especially in children) 
Nausea, vomiting (especially in children) 
Rapid weight gain 
Shakiness 
Swelling in your hands, ankles, or feet 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor.

 
 4.3   Place In Therapy 

A)  Gabapentin has been demonstrated effective as an add-on anticonvulsant agent in the treatment of refractory
partial seizures. The drug also appears effective in generalized seizures. Adverse effects and interactions of
gabapentin have been minimal. The ultimate place in therapy of gabapentin will depend upon results of well
controlled add-on studies comparing the efficacy and safety of the drug with other antiepileptic agents.
B)  One potential advantage of gabapentin over other antiepileptic agents is its apparent low order of toxicity. The 
most common adverse effects of the drug have been drowsiness, fatigue, and dizziness. No significant alterations in 
hematologic, hepatic, or renal function tests have been observed, and the drug does
significantly with concomitant antiepileptic regimens. In 1 small study, gabapentin used as
no adverse effects on cognition (Mortimore et al, 1998). 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Gabapentin is an amino acid structurally-related to the inhibitory neurotransmitter gamma
(GABA); however, its antiepileptic activity appears unrelated to any direct effects on the GABA system 
(Andrews & Fischer, 1994). 
2)  Animal studies have demonstrated the anticonvulsant activity of gabapentin,
by interference with GABAergic transmission or provoked by excitatory amino acids (Anon,
al, 1987). Although gabapentin appears to possess GABA-mimetic properties (Crawford et al, 1987), its
mechanism of action remains unclear. The drug has no significant effect on GABA transaminase activity; it does 
not bind to GABA or benzodiazepine receptors or influence the neural uptake of GABA when given in 
pharmacologically active doses (Crawford et al, 1987; Sivenius et al, 1991). In a
1996) in which in vivo measurements of GABA in human brain were made using magnetic
spectroscopy, occipital lobe concentrations were higher in patients taking gabapentin. The authors speculate
that gabapentin increases GABA synthesis. An effect of gabapentin on central serotonin metabolism has also 
been postulated by some investigators (Rao et al, 1988). 
3)  GABA is the major inhibitory neurotransmitter in the central nervous system, and
transmission is involved in the pathogenesis of epilepsy (AMA Department of Drugs, 1991; Gram,
addition to valproic acid, several other agents have been developed in an effort to enhance GABA
inhibition, including progabide (GABA prodrug and GABA agonist) (Crawford & Chadwick, 1986) and vigabatrin 
(GABA transaminase inhibitor) (Rimmer & Richens, 1984; Gram, 1988). The role of gabapentin in the treatment 
of epilepsy will ultimately depend upon how well it compares with all of these agents.
4)  The analgesic action of gabapentin has been demonstrated in animal models of
prevented allodynia and hyperaglesia. Pain related responses in neuropathic pain
inflammation models were prevented or decreased by gabapentin. Immediate pain
altered. The mechanism by which gabapentin exerts its analgesic effects is unknown (Prod Info Neurontin(R),
2003). 

B)  REVIEW ARTICLES 
1)  Dosages and formulations of antiepileptic drugs used to treat pediatric epilepsy have been reviewed 
(Bourgeois, 2002). 
2)  Basic reviews of the treatment of seizures have been written; these include
status epilepticus (Willmore, 1998), treatment of the elderly (Rowan, 1998), and management
adults (Feely, 1999; Mattson, 1998). Pediatric seizure management has also been reviewed (Wolf et al, 1998;
Pellock, 1998). 
3)  With the addition of the newer antiepileptic drugs, polypharmacy in epilepsy is
(Schneiderman, 1998; Guberman, 1998). 
4)  Reviews on the use of gabapentin for bipolar disorder have been published (Letterman
Botts & Raskind, 1999). 
5)  The role of gabapentin for pain management has been discussed (Wetzel & Connelly,
6)  Reviews of the pharmacology and clinical use and safety of gabapentin are
Ramsay, 1994). 
7)  Reviews of newer antiepileptic medications, including a summary of clinical
recommendations for use, are available (Bauer, 1997 (German)). (Dichter & Brodie,

 
 4.5   Therapeutic Uses 

Page 28 of 66MICROMEDEX® Healthcare Series : Document

9/3/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/55...

Exhibit E.19, page 28

Case 3:09-cv-00080-TMB     Document 78-28      Filed 03/24/2010     Page 28 of 146



Acute intermittent porphyria - Seizure 

Alcohol withdrawal syndrome 

Amyotrophic lateral sclerosis 

Antineoplastic adverse reaction, Taxane - Myalgia 

Bipolar disorder 

Cancer pain - Neuropathic pain 

Charles Bonnet syndrome 

Ciguatoxin causing toxic effect 

Clozapine adverse reaction - Drug-induced epilepsy 

Cluster headache 

Cocaine dependence 

Complex regional pain syndrome, type I - Pain 

Dementia 

Dementia - Problem behavior 

Diabetic peripheral neuropathy 

Essential tremor 

Fibromyalgia 

Generalized seizure 

Hemifacial spasm 

Hiccoughs, Intractable 

Hot sweats 

Intracranial tumor - Seizure 

Mania 

Migraine; Prophylaxis 

Multiple sclerosis, Complications 

Neuropathic pain 

Neuropathy due to human immunodeficiency virus 

Nystagmus 
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Orthostatic tremor 

Panic disorder 

Partial seizure 

Partial seizure, Refractory 

Partial seizure; Adjunct 

Phantom limb syndrome 

Postherpetic neuralgia 

Postoperative pain 

Priapism 

Pruritus 

Restless legs syndrome 

Sensory disorder 

Shortlasting, unilateral, neuralgiform pain with conjunctival injection and tearing syndrome

Social phobia 

Spasticity 

Spinal muscular atrophy 

Tardive dyskinesia 

Tinnitus 

 
4.5.A   Acute intermittent porphyria - Seizure 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Appears to be safe when used in patients with porphyria (Zadra et al, 1998)
3)  Adult: 

a)  A 23-year-old woman was safely treated with gabapentin 1200 milligrams/day for her seizures 
associated with acute intermittent porphyria (Zadra et al, 1998). She became
abdominal pains. She had previously experienced attacks while on phenytoin,
valproate. 

 
4.5.B   Alcohol withdrawal syndrome 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 
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In a randomized, double-blind trial (n=100), high-dose gabapentin led to significantly lower
Institute Withdrawal Assessment for Alcohol-revised (CIWA-Ar) scores compared with lorazepam in 
outpatients with alcohol withdrawal (Myrick et al, 2009). 
In a randomized, double-blinded, placebo-controlled trial, gabapentin was not
reducing the amount of rescue medications received in the first 24 hours of treatment, in
Mainz Alcohol Withdrawal Scores (MAWS), or in reducing the number of premature trial 
discontinuations within the first 48 hours of therapy in patients with alcohol
to severe alcohol withdrawal syndrome (Bonnet et al, 2003). 

3)  Adult: 
a)  In a randomized, double-blind trial (n=100), high-dose gabapentin led to significantly lower Clinical 
Institute Withdrawal Assessment for Alcohol-revised (CIWA-Ar) scores compared with
outpatients with alcohol withdrawal. Patients with alcohol dependence and withdrawal (using the Diagnostic
and Statistical Manual of Mental Disorders Fourth Edition (DSM-IV) criteria), a Mini
score of 26 or higher, and a CIWA-Ar score of 10 or greater who volunteered
withdrawal received 4 days of gabapentin or lorazepam. One of the following 3 fixed
gabapentin were administered: 1) 200 milligrams (mg) 3 times daily for 3 days, then 200 mg twice daily on 
day 4 (600 mg arm; n=16); 2) 300 mg 3 times daily for 3 days, then 300 mg twice daily on day 4 (low
arm; n=28; mean age, 38.4 +/- 1.82 years (yr); mean drinks/day in previously 14
or 3) 400 mg 3 times daily for 3 days, then 400 mg twice daily on day 4 (high
40.5 +/- 2.25 yr; mean drinks/day in previously 14 days, 16.8 +/- 2.18 drinks); however, the 600 mg arm 
was discontinued after one near syncopal event and 2 patient-reported seizure
patients in this arm were not included in the final analysis. The lorazepam fixed
administered as 2 mg 3 times daily for 3 days, then 2 mg twice daily on day 4 (n=28; mean
1.83 yr; mean drinks/day in previously 14 days, 11.4 +/- 1.11 drinks). CIWA
daily during the medication phase and on 1, 2, and 7 days posttreatment (follow
received oral thiamine 100 mg daily for 12 days. Patients could take blinded, prepackaged supplemental 
gabapentin or lorazepam as needed on days 1 to 4 to treat subjective symptoms of alcohol
there were no significant differences (p=0.75) in supplemental medication use between gabapentin and
lorazepam-treated patients. The mean CIWA-Ar score was significantly lower in the high
arm but not the low-dose gabapentin arm compared with the lorazepam arm
(gabapentin: low-dose, 4.52 +/- 39 (standard error (SE)); high-dose, 3.14 +/
0.38 (SE); high-dose gabapentin versus (vs) lorazepam p less than 0.05) and the follow
(gabapentin: low-dose, 1.79 +/- 0.32 (SE); high-dose, 1.03 +/- 0.31 (SE); lorazepam: 2.53 +/
high-dose gabapentin vs lorazepam p less than 0.01). Mean alcohol craving scores
analog scale of zero millimeters (mm) (no discomfort) to 100 mm (greatest discomfort)) were
less than 0.05) lower in patients who received gabapentin (gabapentin: low
dose, 28.73 +/- 4.6 (SE)) compared with lorazepam (42.7 +/- 4.7 (SE)) during the medication phase; 
however, alcohol craving scores were not significantly different between the
phase (gabapentin: low-dose, 13.9 +/- 5.3 (SE); high-dose, 20.4 +/- 4.8 (SE); lorazepam: 20.8
Mean anxiety scores (evaluated using the Zung Anxiety Scale) were significantly (p less than 0.05) lower in
patients who received gabapentin (gabapentin: low-dose, 32.11 +/- 1.74 (SE); high
(SE)) compared with lorazepam (36.98 +/- 1.5 (SE)) during the medication phase and
score was significantly (p less than 0.01) improved in the high-dose gabapentin arm but not the low
gabapentin arm compared with lorazepam arm during the follow-up phase (gabapentin: low
1.3 (SE); high-dose, 28.8 +/- 1.2 (SE); lorazepam: 33.9 +/- 1.1 (SE)). During the medication phase, patients 
in the low-dose gabapentin arm had significantly (p less than 0.01) improved
(BDI) scores and patients in the high-dose gabapentin arm had significantly (p less than 0.05)
sleep scores evaluated using the Epworth Sleepiness Scale compared with patients in the lorazepam arm. 
The incidence of patient-reported adverse effects did not differ between the gabapentin and lorazepam 
arms (p=0.74) (Myrick et al, 2009). 
b)  Gabapentin was not better than placebo in reducing the amount of rescue
first 24 hours of treatment, in decreasing patient's Mainz Alcohol Withdrawal Scores (MAWS)
reducing the number of premature trial discontinuation within the first 48 hours of therapy when used to 
treat alcohol withdrawal. A double-blinded, randomized, placebo-controlled trial compared gabapentin 400 
milligrams 4 times daily (n=32) with placebo (n=29) in patients with alcohol dependence and moderate to 
severe alcohol withdrawal syndrome (as defined by a MAWS greater than or equal to 4).
administered full doses for 3 days and then treatments were tapered down over 4 days. The mean number 
of rescue medication (clomethiazole) doses required in the first 24 hours of therapy were 6.1 and 6.2 in the 
gabapentin and placebo arms, respectively (p=0.96). The differences between
not statistically different in the first 48 hours of the study (p=0.4). Frequency of side effects
statistically different between treatment arms (p=0.74). However, nausea and ataxia were associated more
frequently with the use of gabapentin. Mean gabapentin levels were 4.63, 4.49 and 2.95 
micrograms/milliliter at day 1, 2, and day 5, respectively (Bonnet et al, 2003).
c)  Six patients were successfully treated with gabapentin for alcohol withdrawal
patients had an average score of 17 on the Clinical Institute Withdrawal for Alcohol Scale
R, 10 or higher indicates moderate withdrawal). Gabapentin 400 milligrams (mg) 3 times daily was used for 
the first 3 days, followed by 400 mg twice daily for 1 day, and 400 mg daily for 1 day. Average scores 
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decreased on the CIWA-R to 11 on day 1, 2 on day 2, and 0 on day 3. 
d)  A 38-year-old man with obsessive-compulsive disorder (OCD) and alcohol abuse, lost
craving after being treated with gabapentin (Chatterjee & Ringold, 1999). Gabapentin had been added to
his paroxetine to augment his OCD therapy. Gabapentin was started at 300 milligrams (mg) twice daily and 
increased to 1200 mg 3 times daily over 2 months. He stopped drinking without signs of withdrawal 
approximately 3 weeks after beginning gabapentin. His avoidant OCD behavior also

 
4.5.C   Amyotrophic lateral sclerosis 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Possible efficacy was found in a phase II study (Miller et al, 1996); however, no benefits
gabapentin therapy in a follow-up phase III study (Miller et al, 2001) 

3)  Adult: 
a)  A 9-month course of oral gabapentin failed to provide beneficial effects in patients with amyotrophic 
lateral sclerosis (ALS), according to a controlled, multicenter phase III trial (n=196)
Enrollees were randomized to placebo (n=96) or gabapentin 1200 milligrams 3 times daily (n=100) for
months (gabapentin titrated over 4 to 6 weeks to total 3600 mg/day). The median rate of muscle
decline was not significantly different between groups (maximum voluntary
arm muscles measured bilaterally for shoulder and elbow flexion and extension):
0.021 units/week; gabapentin group minus 0.020 units/week. There were no significant between
differences on the ALS Functional Rating Scale (p=0.2), rapid foot tap exercise (p=0.14), or timed walking 
protocol (p=0.17). ALS symptoms (such as cramps, fasciculations, stiffness, etc) were not improved by 
gabapentin, nor was the mortality rate (deaths: 7 placebo, 6 gabapentin). Adverse
more frequently in the gabapentin group were lightheadedness, drowsiness, falls, and limb swelling. No
difference in dropout rates occurred across the 2 groups. The results of this study contrasted with an earlier 
phase II trial in which gabapentin 2400 mg/day appeared to slow the rate of muscle
et al, 1996). 
b)  In a randomized, double-blinded study of 117 patients, gabapentin was found to
of arm strength (as measured by mean arm score) in patients with amyotrophic lateral sclerosis
compared to placebo, although the difference was not statistically significant (p=0.057 to 0.08). The dose of
gabapentin was 800 milligrams 3 times daily over the course of 6 months and, in general, this dose was 
well tolerated. Gabapentin was not found to have any effect on forced vital

 
4.5.D   Antineoplastic adverse reaction, Taxane - Myalgia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Effective in 2 case reports (van Deventer & Bernard, 1999) 
3)  Adult: 

a)  Gabapentin successfully allowed the continuation of 2 taxane-based chemotherapy courses that had 
been limited by the development of severe myalgias (van Deventer & Bernard,
48-year-old woman with breast cancer with pulmonary nodules developed grade III/IV myalgias
arms, back and neck after 2 cycles of paclitaxel. She had no improvement with dexamethasone or 
acetaminophen. Gabapentin 400 milligrams (mg) 3 times daily on the day preceding each treatment and 
then for 4 to 5 days afterward significantly improved her symptoms. The second case was a
woman with uterine leiomyosarcoma who developed pulmonary and hepatic metastases. She was treated 
with docetaxel but by the fourth cycle she developed grade III myalgias. The myalgias did not respond to 
acetaminophen and dexamethasone. Gabapentin 300 mg twice daily beginning 2 days
and continuing to the eighth day dramatically improved her symptoms. 

 
4.5.E   Bipolar disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 
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Demonstrates efficacy in bipolar disorder in case reports, retrospective studies, and open
(Cabras et al, 1999; Ghaemi et al, 1998; Sheldon et al, 1998; Schaffer & Schaffer, 1997)
Further case-controlled studies are warranted 

3)  Adult: 
a)  In this open-label, safety and varying dosage study, gabapentin was found to be effective in treating 
mania and hypomania in patients with bipolar and schizoaffective disorders (Cabras et
(n=22) were initially started on gabapentin 300 milligrams/day (mg/day). Doses were titrated by
every 4 days as tolerated to a maximum daily dose of 2400 mg/day. The mean dose used was 1440 
mg/day. Any benzodiazepines and neuroleptics were continued at a constant
Mood stabilizers such as lithium, carbamazepine, and valproate were tapered over 4
compared to baseline, significant reductions were seen in Clinical Global Impression Scale scores (4.0 
versus 2.1; p less than 0.0001) and Brief Psychiatric Rating Scale (BPRS) scores (29.1 versus 21.3; p less 
than 0.0001) after 16 weeks of treatment. Sedation was the most common side effect,
improved with continued treatment. 
b)  In a naturalistic and retrospective study, gabapentin add-on therapy was somewhat
of patients with mood disorders (Ghaemi et al, 1998). Patients suffered from unipolar major depressive
disorder (n=10), bipolar disorder type I (n=13), bipolar disorder type II (n=19), or bipolar disorder not 
otherwise specified (NOS) (n=8). Moderate or marked response on the Clinical Global Impressions of 
Improvement scale was seen in 30% of patients. Patients with bipolar disorder type II or NOS
response with 11 out of 27 patients (41%) improving. Response rates for the bipolar type I patients were
out of 13 (15%) and for unipolar major depressive disorder were only 2 out of 10 (20%). The differences in 
responses between the groups were not clinically significant. 
c)  A 73-year-old woman with severe bipolar disorder benefited from gabapentin therapy
1998). She had been unable to tolerate lithium and valproate. Gabapentin was titrated to 300 milligrams 
twice daily. She did well on a combination of gabapentin, venlafaxine, and zopiclone.
d)  In an open study, a positive response to gabapentin therapy was demonstrated in 28 bipolar disorder 
patients. All patients had been refractory to standard mood stabilizing drugs. Gabapentin
combination with other medicines including antianxiety agents, antidepressants, antipsychotics, and other
anticonvulsants. The response was judged by both the treating psychiatrist and the patient (Schaffer & 
Schaffer, 1997). 

 
4.5.F   Cancer pain - Neuropathic pain 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Effective in case reports (Caraceni et al, 1999) 
3)  Adult: 

a)  Gabapentin provided pain relief in most patients with neuropathic cancer pain not relieved by opioid 
analgesics (Caraceni et al, 1999). Consecutive cancer patients with neuropathic cancer pain (n=22) were 
treated with gabapentin doses of 600 to 1200 milligrams added to their opioid
scales for the assessment, global pain scores, burning pain intensity, and episodes of shooting
decreased. In 9 patients with allodynia, 7 patients reported disappearance of their pain (p less than 0.01).
Twenty out of 22 patients judged gabapentin as efficacious in reducing their symptoms.

 
4.5.G   Charles Bonnet syndrome 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

A case of Charles Bonnet syndrome resolved with low-dose gabapentin therapy (Paulig
3)  Adult: 

a)  Complex visual hallucinations completely remitted after use of gabapentin in an 86
a diagnosis of Charles Bonnet's syndrome. The patient had a 10-year history of senile macular 
degeneration, and for 2 years, she had experienced persistent and daily visual
hallucinations included visions of medieval women, knights in bright colors, homunculi, and
or torsos; they occurred most frequently in the morning and evening, only when her eyes were open, and 
moved when her eyes moved. The patient had no psychiatric history and was fully aware of the unreality of 
her visions. Her medications included an angiotensin II antagonist and diuretic
hypertension, and pain killers (tilidine) for polyarthrosis. She had tried pentoxifylline and
treat her hallucinations, but without effect. Electroencephalography and cranial MRI showed no
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abnormalities. Gabapentin 300 milligrams/day was initiated. The patient experienced 1 hallucinatory 
episode on each of the next 2 days. After that, the hallucinations stopped. At 3
further episodes of hallucinations were reported, no visual deterioration had occurred, and gabapentin
caused no side effects (Paulig & Mentrup, 2001). 

 
4.5.H   Ciguatoxin causing toxic effect 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Symptomatic improvement in 2 cases (Perez et al, 2001) 
3)  Adult: 

a)  Two patients, stricken with ciguatera poisoning, had significant improvement of symptoms when treated 
with GABAPENTIN. The patients were a 30 year-old woman and a 37-year
dusky grouper in the Dominican Republic and both were disabled for weeks by the dinoflagellate 
neurotoxin. The first patient had an episode of diarrhea, followed in several hours by dysesthesia and 
intense pruritus of the hands, legs, and breasts, especially with exposure to cold.
generalized pruritus and sharp, shooting pains in her legs. Gabapentin 400 milligrams orally 3
was begun a month after the onset of symptoms. Improvement was rapid. After 20 days, gabapentin was 
stopped. Within a few hours, both women had a return of symptoms; on re
relief occurred. Gabapentin was given for an additional 21 days. After the second
the first patient had only minor dysesthesia and the second patient had some leg pain, but
continue the medication (Perez et al, 2001). 

 
4.5.I   Clozapine adverse reaction - Drug-induced epilepsy 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Gabapentin prevented clozapine-induced seizures in a 65-year-old, chronic
2001) 

3)  Adult: 
a)  Gabapentin was effective as a prophylactic agent in the prevention of clozapine
year-old chronic schizophrenic women, with no prior history of seizures, had clozapine added to her 
medication regimen of haloperidol 10 milligrams (mg) per day and procyclidine 5 mg
four week period clozapine was gradually increased to 37.5 mg daily. The patient had a generalized
clonic seizure 2 days after the last increase in dose and the clozapine was discontinued. Gabapentin, 1200 
mg/day, was added prophylactically to prevent seizures and the clozapine was gradually increased to 300 
mg per day. Due to a lack of therapeutic response the clozapine was to be
clozapine taper, gabapentin was also decreased to 600 mg/day due to complaints of somnolence. The
day the patient had a second tonic-clonic seizure and the clozapine was withdrawn (Landry, 2001).

 
4.5.J   Cluster headache 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Mitigated cluster headache in one case refractory to other agents (Tay et al,
Further study is needed 

3)  Adult: 
a)  Oral gabapentin provided complete relief of cluster headache in a 38-year
had been only slightly diminished with other therapeutic agents; gabapentin also
for prophylaxis of his headaches. The patient had a 24-year history of headaches and had been
by neurologists who diagnosed cluster headache, according to criteria of the International Headache 
Society. His right-sided headaches occurred in a temporal pattern, only in November with the change from 
warm to cold weather. The 2-hour headache episodes typically appeared twice daily, on
going to bed, and continued for a period of 14 to 21 days. Amitriptyline, methysergide, ergometrine,
blockers, phenytoin, and indomethacin brought some partial relief (on a scale of 100, pain was reduced 
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from 100 to between 70 and 85). Gabapentin 300 milligrams twice daily was started approximately 5 days 
after the time his headaches had begun. After 2 doses, his pain had decreased (pain score,
possible 100), and after 3 doses, he experienced complete resolution of pain. For the next 3 years, 
gabapentin successfully aborted his headaches. The fourth year, the patient began a 2
gabapentin (300 mg twice daily) before November, and had no headache occurrence during
headache period. The only side effect was transient drowsiness. The authors believe more study is needed 
in additional patients before gabapentin can be recommended for cluster headache (Tay et al, 2001).

 
4.5.K   Cocaine dependence 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Possibly reduces cocaine craving and use in cocaine-dependent patients (Raby et al, 2004)
2001) (Raby, 2000) 

3)  Adult: 
a)  Investigators from a 24-week, open-label trial reported that the average number of cocaine
urine screens decreased in patients with cocaine dependence treated with gabapentin. Gabapentin was 
initiated as 200 milligrams (mg) twice daily for 2 days, then increased to 400 mg twice
600 mg twice daily for 2 days, and then increased to 1200 mg twice daily. Actual doses ranged between
800 to 2400 mg/day. Of the original 11 patients, 2 dropped out after weeks 3 and 5 due to noncompliance. 
Seven of the 9 remaining patients also participated in a structured substance
were obtained up to 3 times a week as part of the substance use program. Missed urine screens
considered to be cocaine positive and the average proportion of missed screens were 18% pretreatment 
and 21% during treatment (p greater than 0.5). Baseline urine screens were collected in the 24 weeks prior 
to starting gabapentin and were cocaine positive an average of 53.11 times.
were collected in the 24 weeks after gabapentin initiation and were cocaine positive 35.22
less than 0.01 when compared to baseline). Sedation was reported in 2 patients (Raby et al,
b)  Oral GABAPENTIN therapy was apparently well-tolerated and may reduce the amount and
cocaine use in some cocaine- dependent subjects (DSM-IV), based on a pilot open
al, 2001). Gabapentin was initiated as 300 milligrams (mg) twice daily for 3 days, then increased to 600 mg 
twice daily, for a course of therapy expected to last for 8 weeks. Of 30 subjects
return after week 1; of 18 remaining, 14 completed week 4, and 6 completed week 8. The 14
completed week 4 were included in the intent-to- treat analysis. Eighty-six percent of urine samples (12 of 
14) were positive for cocaine at baseline compared to 29% (4 of 14) at weeks 4 and 8. Amount and 
frequency of cocaine craving decreased from baseline to week 8 (78% to 25% for amount; 74%
frequency; p=0.004). Mean number of days till relapse was 21 days. The only adverse effects reported 
were transient nausea and sedation, which occurred in 1 subject each. This study was limited by a low 
subject-retention rate. 
c)  Two cocaine users experienced markedly reduced cravings for cocaine not long
gabapentin therapy (Raby, 2000). A 42-year-old man had been addicted to cocaine since the age of 17 and 
to heroin since the age of 28. His treatment for drug withdrawal had included methadone and later 
imipramine for depression (75 to 300 milligrams (mg)/day). He continued to have cocaine
especially in times of difficulties. While continuing imipramine (200 mg/day), he started gabapentin,
titration over a week to 400 mg twice daily (serum concentration 12.4 mg/L). Within a month his cravings for
cocaine had disappeared. A 31- year-old woman was diagnosed with schizoaffective disorder and cocaine 
abuse. Bimonthly injections of fluphenazine 50 mg controlled her psychotic
(up to 20 mg/day) was also given as supplementation to control auditory hallucinations
use of crack cocaine. She began gabapentin and reached a dose of 1200 mg twice daily (serum level 15.6
mg/L). Over a 9-month course of gabapentin, her only relapse was a one-
cigarettes. Neither patient reported significant side effects, such as ataxia or
postulated to restore the GABA- mediated inhibitory feedback action of nucleus accumbens
ascending mesolimbic dopaminergic neurons, resulting in decreased activation of dopamine neurons
projecting to the nucleus accumbens (a site identified with addictive behaviors).

 
4.5.L   Complex regional pain syndrome, type I - Pain 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category C; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Patients experience dramatic results in pain associated with reflex sympathetic dystrophy
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Mellick, 1997; McGraw & Kosek, 1997) 
Controlled studies are needed to define the role for REFLEX SYMPATHETIC DYSTROPHY

3)  Adult: 
a)  In a case series, 6 patients who had experienced years of severe, intractable pain, and had undergone 
multiple treatments including nerve blocks and drug therapy for their reflex
experienced dramatic results with gabapentin therapy (Mellick & Mellick, 1997). Doses used
900 milligrams (mg) per day, however, some patients required higher doses of 2400 to 3600 mg per day.
Specific improvements were reduced hyperpathia, allodynia, hyperalgesia, and early reversal of skin and 
soft tissue manifestations. 

4)  Pediatric: 
a)  Two cases of improved pain relief in patients with REFLEX SYMPATHETIC DYSTROPHY were 
described including one of a 9-year-old girl (McGraw & Kosek, 1997). She had burning
her feet which was initially treated with gabapentin 100 mg three times per day. She was increased to
mg three times daily for 4 months. At that time the medication was tapered off and she remained pain
for 6 months. 

 
4.5.M   Dementia 

See Drug Consult reference: BEHAVIORAL AND PSYCHOLOGICAL SYMPTOMS OF DEMENTIA
 
4.5.N   Dementia - Problem behavior 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Gabapentin use improved behavioral symptom scores in 20 patients with probable
dementia  
Effective in case reports of disruptive behavior and agitation 

3)  Adult: 
a)  Gabapentin use in 20 patients with probable Alzheimer's and dementia, improved behavioral symptoms 
as measured with the Neuro-Psychiatric Inventory and the Cohen-Mansfield Agitation Inventory scales after 
15 months of therapy. Patients were between 68 and 76 years old (mean 72.3
with dementia (DSM IV) and probable Alzheimer's. Patients had been treated with cholinesterase
therapy (donepezil or rivastigmine) for a mean duration of 8.8 months. Agitation, aggression, and anxiety
with delusions had become evident an average of 6 months after the initiation of cholinesterase inhibitory 
therapy. Gabapentin was initiated at 100 milligrams (mg) twice daily. After 3 days at this dose, gabapentin 
was titrated to 300 mg twice daily and then after 2 weeks, 300 mg three times a day.
gabapentin was 980 mg daily. The NeuroPsychiatric Inventory (NPI) and Cohen
Inventory (CMAI) were used to assess behavioral symptoms. At 7 months and 15 months, NPI and CMAI 
scores had improved significantly (p less than 0.001 for both measures). Sub
demonstrated significant improvements in agitation, anxiety, apathy, aggressiveness,
disturbance scores (p less than 0.05). However, hallucination, depression, euphoria, disinhibition
eating disturbances scores were not significantly changed. Sedation and dizziness were among the 
adverse events reported (Moretti et al, 2003)(Pers Comm, 2004). 
b)  In a case series, gabapentin was associated with at least minimal improvement in 5 out of 12 patients 
for the treatment of behavioral disorders in dementia (Herrmann et al, 2000). Patients, average age 79 
years, with behavioral problems and Alzheimer's disease (n=7), vascular dementia
dementia (n=1), or alcoholic dementia (n=1) received gabapentin at an initial dose of 100 milligrams
twice daily. Over 8 weeks, gabapentin was given in doses ranging from 200 to 1200 milligrams daily 
(average dose was 900 mg/day). Two patients completed only 2 weeks of the study
emergent adverse events. Utilizing the Neuropsychiatric Inventory and the Cohen
Inventory, 2 patients were rated as much improved, 3 as minimally improved, 6 as unchanged, and 1 as 
minimally worse after 8 weeks. Adverse events included gait instability, sedation, withdrawal seizure, and 
sweating. The authors concluded that there may be a subgroup of patients with severe
that might respond to gabapentin. 
c)  Improvement with gabapentin therapy was reported in 4 patients with dementia
(Roane et al, 2000). Three of the patients had Alzheimer's disease and 1 had mixed dementia.
was used in doses of 300 to 2400 milligrams daily. Clinical improvement occurred in vocal perseverating, 
cursing, threatening, moaning, crying, task perseverating, and hitting. One patient had her dose reduced 
due to sedation and disorientation. Other adverse effects included headaches,
ambulation. 
d)  A 62-year-old man with dementia, not otherwise specified, became less hostile after receiving 
gabapentin (Low & Brandes, 1999). He also had a history of cerebrovascular
a possible head injury. His other psychiatric medications included haloperidol and
trial of paroxetine. He continued to be agitated until gabapentin was started at a dose of 300
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(mg) daily and increased to 300 mg 3 times daily. Within 10 days, he became less hostile.
e)  A 92-year-old woman with disruptive behavior secondary to Alzheimer's disease responded to 
gabapentin 200 milligrams every 8 hours (Goldenberg et al, 1998). Her disruptive behavior was manifested 
as ceaseless vocalization and insomnia with restlessness. Trazodone had no effect while
haloperidol caused increased confusion. During a 2-month follow-up her behavior problems were controlled 
with no adverse effects. 
f)  Two cases of gabapentin being useful for behavior problems have been
An 87-year-old male with Alzheimer's disease had his agitation and assaultive behavior
weeks of receiving gabapentin titrated to 100 milligrams (mg) 3 times daily. A 74
Alzheimer's disease exhibited improved functioning with gabapentin titrated to 300 mg twice daily. She had 
a progressive agitation and displayed behaviors such as striking out. 

 
4.5.O   Diabetic peripheral neuropathy 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

As effective as amitriptyline for the treatment of pain associated with diabetic peripheral
1 study (Morello et al, 1999a) 
Low doses of 900 milligrams/day are only minimally effective (Gorson et al,

3)  Adult: 
a)  Gabapentin was effective for the treatment of pain and sleep difficulties associated with diabetic 
peripheral neuropathy (DPN) (Backonja et al, 1998). In a double-blind, 8-week, multicenter study, patients 
(mean age 53 years) with painful DPN for 1 to 5 years were randomized to receive either
(n=82) or placebo (n=80). During the first 4 weeks, gabapentin was increased from a starting dose of 900
milligrams (mg) to 3600 mg. Doses were only decreased if intolerable adverse reactions occurred. The 
3600 mg/day dose was achieved by 67% of the gabapentin-treated patients. The
was a daily pain score measured on an 11-point Likert scale. There was a significant difference
the gabapentin scores and placebo from week 2 through week 8 (p less than 0.05). There were also 
significant differences seen in mean sleep interference scores at week 1 through week 8 (p less than 0.05). 
Also using the short-form McGill Pain Questionnaire, gabapentin patients had
pain scores (p less than 0.01). The gabapentin group did experience more adverse events
dizziness, somnolence, and confusion. This study shows that gabapentin is an effective drug for DPN in 
those patients able to tolerate it. 
b)  There was no difference as measured by pain scales and global pain scores between amitriptyline and 
gabapentin in the treatment of diabetics with peripheral neuropathy pain (Morello et al, 1999a). Diabetic 
patients with stable glycemic control (n=21) received either gabapentin or amitriptyline for
were then crossed-over to the other arm of therapy for 6 weeks with a 1-week washout between therapies. 
Dosage was adjusted based on the patient's response with gabapentin doses ranging from 900 to 1800 
milligrams (mean dose 1565 mg) and amitriptyline doses ranging from 25 to 75 mg (mean dose 59
Both drugs significantly decreased pain scores from baseline (both p less than 0.001). Amitriptyline 
provided moderate or greater pain relief in 67% of patients while gabapentin provided relief in 52% of 
patients (p=0.26). There was no statistically significant difference in occurrence of
the drugs except for increased weight gain with amitriptyline. 
c)  Gabapentin was only minimally effective for the treatment of painful diabetic neuropathy at a dosage of 
900 milligrams/day . In a double-blind, crossover trial, patients received either gabapentin or placebo first 
and then were crossed-over to the other therapy with a 3-week washout period. Gabapentin was increased 
by 300 mg every 3 days to a stable dosage of 900 mg daily. Patients were assessed using
questionnaire, global assessment of pain relief, a visual analogue scale, and a present pain intensity
A significant difference in pain relief with gabapentin over placebo was seen only on the McGill pain 
questionnaire (p=0.03). Moderate or excellent pain relief was reported by 14
6 in placebo only, and 3 with both agents (p=0.11). The authors suggest that higher doses of
are needed (Gorson et al, 1999). 

 
4.5.P   Essential tremor 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Mixed results have occurred (Gironell et al, 1999a; Pahwa et al, 1998) 
3)  Adult: 
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a)  In a comparative, double-blind, crossover, placebo-controlled study, gabapentin 400 milligrams (mg) 
three times daily was as effective as propranolol 40 mg three times daily when compared
treatment of patients with essential tremor (Gironell et al, 1999a). Patients (n=20) were randomized to
initially receive either gabapentin, propranolol, or placebo for a two-week treatment duration and then 
crossed-over to the other 2 arms with a 1-week washout period between treatments.
with gabapentin and propranolol treatment were seen in the Tremor Clinical Rating Scale
clinical examination and motor task performance as compared to placebo (p less than 0.05, p =0.002,
respectively). No differences in self-reported subjective disability scale or neurophysiologic data obtained 
from accelerometry were noted between the 3 groups. 
b)  In a double-blind, placebo-controlled crossover study of 20 patients with
1800 milligrams (mg) per day was no different than placebo at improving tremor symptoms. Tremor
assessed at baseline and after 2 weeks of therapy using the Fahn-Tolosa
Patients were crossed over to the opposite treatment after at least a five day washout period. No significant 
differences in tremor symptoms, patient-rated global disability or global improvement were seen with 
treatment when compared to baseline. Two patients withdrew from the study due to side
therapy with gabapentin (Pahwa et al, 1998). 

 
4.5.Q   Fibromyalgia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

In a 12-week, randomized, double-blind, placebo-controlled, multicenter trial,
1200 to 2400 milligrams/day was safe and efficacious in the treatment of pain and other symptoms
associated with fibromyalgia in adults (Arnold et al, 2007) 

3)  Adult: 
a)  Gabapentin was safe and efficacious in the treatment of pain and other symptoms associated with 
fibromyalgia in adults in a randomized, double-blind, placebo-controlled, multicenter trial. Patients (n=150; 
90% women; 97% Caucasian) meeting the American College of Rheumatology criteria for
who had a score of 4 or greater on the average pain severity item of the Brief Pain Inventory (BPI)
included. Patients with pain from structural or regional rheumatic disease, rheumatoid or inflammatory 
arthritis, or autoimmune disease were among those excluded. Patients were
oral gabapentin (n=75) or placebo (n=75) for 12 weeks. Gabapentin was initiated at 300 mg once
bedtime and titrated weekly for 6 weeks up to a maximum dose of 2400 mg/day (600 mg twice daily and 
1200 mg at bedtime). Dosage reductions to a minimum 1200 mg/day dose were
not tolerate 2400 mg/day; however, the study dose was stable for at least the last 4 weeks of
Following the 12-week study period, gabapentin was decreased by 300 mg/day until discontinuation. The 
median gabapentin dose was 1800 mg/day (interquartile range, 1200 to 2400 mg/day). With the exception 
of acetaminophen or over-the-counter NSAIDs, and occasional use of sedating
concomitant medications or herbal agents with CNS effects and other analgesics was not allowed
the study. The primary efficacy outcome measure was pain severity measured by the self
(short form) average pain severity score (0-10 scale; 0=no pain, 10=pain as
response to treatment was defined as a 30% or greater reduction in the BPI average pain severity
Based on longitudinal analysis, the mean +/- SD BPI average pain severity score among study completers 
decreased from 5.7 +/- 1.4 at baseline to 3.2 +/- 2 at 12 weeks in the gabapentin group (n=57) compared to 
a decrease from 6 +/- 1.5 at baseline to 4.6 +/- 2.6 at 12 weeks in the placebo group
mean difference between groups for the primary endpoint was -0.86 (95% confidence interval (CI),
-0.04; p=0.039). In the intent-to-treat population, the estimated mean difference between groups for the 
primary endpoint was -0.92 (95% CI, -1.75 to -0.71; p=0.015). Intent-to-treat analysis revealed that 51% 
(38/75) of gabapentin-treated patients responded compared to 31% (23/75)
(p=0.014). Among secondary endpoints, patients in the gabapentin group had statistically
reductions compared to placebo in Fibromyalgia Impact Questionnaire total score (difference between 
groups, -8.4; 95% CI, -13 to -3.3; p=0.001), Clinical Global Impression of Severity Scale score (difference 
between groups, -0.66; 95% CI, -1.08 to -0.24; p=0.002), and Medical Outcomes
Index score (difference between groups, -11.5; 95% CI, -18.6 to -4.4; p=0.001) at 12 weeks. However,
treatment differences observed in the gabapentin group for depressive symptoms and tender point 
pressure pain thresholds were not statistically significant compared to placebo.
with gabapentin were mostly mild to moderate and included dizziness (25.3%), sedation (24%), and
lightheadedness (14.7%), which occurred more frequently than with placebo (Arnold et al, 2007).

 
4.5.R   Generalized seizure 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
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Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Demonstrates efficacy as add-on therapy in patients with generalized seizures in limited
et al, 1991b; Crawford et al, 1987b; Crawford et al, 1987b) 

3)  Adult: 
a)  GABAPENTIN has shown efficacy in the treatment of secondarily generalized seizures (Sivenius et al, 
1991b; Crawford et al, 1987b). A reduction in tonic-clonic seizures by 50% or more was reported in 70% of 
patients in 1 small study (n=11) employing a lower dose of GABAPENTIN (900
et al, 1987b). A median reduction in tonic-clonic seizures of 36% with GABAPENTIN in daily doses
1800 milligrams is reported. A significant reduction in absence seizures was also observed by these 
investigators. Additional placebo-controlled and comparative studies are needed to evaluate the efficacy of 
the drug in primary generalized seizures (Bauer, 1987). 

 
4.5.S   Hemifacial spasm 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Effective in case reports of hemifacial spasm (Bandini & Mazzella, 1999) 
3)  Adult: 

a)  In a series of case reports, gabapentin was effective in 5 patients (34 to 75 years old) with hemifacial 
spasm (Bandini & Mazzella, 1999). Patients received gabapentin 900 to 1600
improvement of spasms. One patient complained of mild somnolence and another reported transient
giddiness. Neither discontinued medication due to these effects. 

 
4.5.T   Hiccoughs, Intractable 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

May be effective as add-on or sole treatment for intractable hiccups (Porzio et al, 2003;
2000) 

3)  Adult: 
a)  Gabapentin partially improved symptoms in 3 cases involving hiccup in patients with advanced cancer. 
Two of the 3 patients had previously tried combinations of metoclopramide, dexamethasone, 
chlorpromazine, or haloperidol with mixed success. Gabapentin 300 milligrams 3 times daily
starting dose in all cases. In 1 case, it was added to metoclopramide and haloperidol therapy. In the other 2 
cases it was started as the sole agent. In all cases, the response was prompt. However, sporadic episodes 
occurred in 2 patients and in 1 patient the hiccup returned 10 days later with lower
efficacy was not assessed as patients could only be followed between 6 to 20 days (Porzio et al,
b)  Clinicians reported 4 cases of IDIOPATHIC CHRONIC HICCUPS in which improvement or
occurred after the addition of GABAPENTIN to cisapride and omeprazole or to cisapride, omeprazole, and
baclofen (Petroianu et al, 2000). The recommended protocol includes initiation of therapy with cisapride 10 
milligrams (mg) 3 times daily and omeprazole 20 mg once daily. If this dual therapy fails, baclofen 15 mg 3 
times daily would be added, and if the triple therapy fails, gabapentin 400 mg 3
The therapy, if successful, would be continued for 6 months, then gradually tapered over 3 to 6
the 4 reported cases (males; 55, 58, 74, and 75 years of age), medications that had been tried 
unsuccessfully included carbamazepine, promethazine, levomepromazine,
meperidine, tiapride, flunitrazepam, nordazepam, clorazepate, amitriptyline,
pantoprazole, as well as mistletoe extract, other herbal remedies, and acupuncture.

 
4.5.U   Hot sweats 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 
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Reduced the frequency and severity of hot flashes in postmenopausal women (Guttuso et
May be effective in treating tamoxifen-induced hot flashes (Pandya et al, 2005; Pandya et al,

3)  Adult: 
a)  Low-dose gabapentin effectively controlled hot flashes in postmenopausal women. In a randomized,
double-blind, placebo- controlled trial, women (n=59) experiencing an average of at least 7 hot flashes a 
day accompanied by sweating received gabapentin 300 milligrams (mg) three times daily or placebo for 12 
weeks. Following 12 weeks of treatment, gabapentin-treated patients had a 45%
mean hot flash frequency and a 54% decrease in the mean hot flash composite score (included both
frequency and severity) from baseline as compared with 29% and 31% reductions, respectively, for placebo 
(p=0.02 and p=0.01, respectively). After the blinded trial, patients were given
5-week open-label treatment period in which the gabapentin dose could be titrated up to
Similar results were found in the open- label study. The most common adverse effects included 
somnolence (20%), dizziness (13%), and rash with or without peripheral edema (6.7%) (Guttuso et al, 
2003). 
b)  In a randomized, double-blind, placebo controlled trial (n=420), gabapentin was effective in controlling 
hot flashes in women with breast cancer at a dose of 300 mg three times daily. Patients were randomly 
assigned placebo (n=137), gabapentin 100 milligrams (mg) (n=139), or gabapentin 300 mg
to be taken three times a day for 8 weeks. The mean age of the patients was 55 years old who experienced 
an average of two or more hot flashes per day and most of them were taking adjuvant tamoxifen. The 
patients kept a journal and reported symptoms severity and duration of their hot
the study and during weeks 4 and 8 of treatment. Evaluable data was available for 371 patients at
(119 placebo, 123 gabapentin 300 mg, and 129 gabapentin 900 mg) and 347 patients at week 8 (113 
placebo, 114 gabapentin 300 mg, and 120 gabapentin 900 mg). A higher proportion of women withdrew 
from the gabapentin 900 mg group due to side-effects, but only a very small number withdrew due
ineffective treatment. The opposite was found in the placebo group with more women withdrawing due to 
treatment not being helpful. It was found that gabapentin 300 mg per day was
any comparison. There was no significant difference among all the groups for duration of
episodes. The differences in severity and frequency of hot-flash episodes was significant in the gabapentin 
900 mg per day group compared to either of the other study groups . The percentage decreases in hot
flash severity score from baseline in the placebo, gabapentin 300 mg and gabapentin 900
-21% (-5.45), -33% (-7.50), and -49% (-9.97), respectively, at week 4 (p=0.0001), and 
7.75) and -46% (-9.94), respectively, at week 8 (p=0.007). The percentage decreases in hot
frequency from baseline in the same 3 groups were -18% (1.98), -28% (-2.64), and 
respectively, at week 4 (p=0.0002), and -15% (-2.25), -30% (-2.86), and -44% (
8 (p=0006). Somnolence or fatigue was the main reason for patients to withdraw from the study in the 
gabapentin 900 mg group (Pandya et al, 2005). 
c)  In a pilot, non-comparative study, gabapentin decreased the severity, duration and frequency of 
TAMOXIFEN-INDUCED HOT FLASHES. Patients (n=22) were postmenopausal women receiving
tamoxifen for breast cancer for at least 1 month who experienced more than 2 hot flashes per day. 
Following a 1-week baseline period, gabapentin was administered as 300
1 month. Daily diaries were used to evaluate the hot flashes. Four patients discontinued
nausea, rash and excessive sleepiness and 2 patients were not evaluable due to incomplete data. In the
remaining patients, the mean frequency and duration of hot flashes decreased 44.2 and 73.6% (p less than 
0.001 for both measures). Daily severity scores based upon the number and
experienced in a day also decreased 52.6% (p less than 0.001). Of the 16 women who completed the 
study, 50% had a complete elimination of hot flashes (Pandya et al, 2004).

 
4.5.V   Intracranial tumor - Seizure 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Effective as adjunct therapy in an open trial of patients with refractory seizures associated
intracranial tumors (Perry & Sawka, 1996) 
Controlled studies are needed to validate these results 

3)  Adult: 
a)  Add-on therapy with GABAPENTIN was effective in an open-label trial in a group of patients (n=14) with 
refractory seizures associated with intracranial tumors. The majority of patients
(glioblastomas, metastases, and malignant astrocytoma). Gabapentin was titrated to a final dose of 900
2400 milligrams per day; all of the patients responded with at least a 50% reduction in seizure frequency, 
and half of the patients became seizure-free. Most of the patients were also
cranial irradiation which may have contributed to improvement in their clinical status
1996). 
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4.5.W   Mania 
1)  Overview 

FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive; Pediatric, Evidence is inconclusive
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category C; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Possibly effective in moderate cases (Erfurth et al, 1998) 
3)  Adult: 

a)  In a case series report, gabapentin therapy was useful in 3 out of 6 patients treated with gabapentin 
add-on therapy and in 4 out of 8 patients as monotherapy (Erfurth et al, 1998). Doses
4800 milligrams daily. In the add-on group scores on the Bech-Rafaelsen Mania Assessment Scale
declined from 37.7 to 7.8; additional valproic acid was used in 3 out of 6 patients. In the monotherapy group 
scores declined from 27.8 to 9 in 4 out of 8 patients completing the study. 

4)  Pediatric: 
a)  A 13-year-old boy with manic episode, bipolar I disorder, and attention deficit disorder benefited from 
the addition of gabapentin 1500 milligrams to his carbamazepine therapy (Soutullo et al, 1998). He had 
previously failed divalproex and could not tolerate lithium. His initial Young Mania Rating
27 and decreased to 6 after 7 months of gabapentin. 

 
4.5.X   Migraine; Prophylaxis 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Efficacy and safety demonstrated in a controlled trial (Mathew et al, 2001)
3)  Adult: 

a)  Oral GABAPENTIN 2400 milligrams (mg)/day taken in 3 divided doses
frequency of migraine headaches and was generally well tolerated, based on a double
trial (n=87). Enrollees had 3 to 8 migraine headache episodes per month for each of the preceding 3 
months (with or without aura); subjects were randomized to gabapentin or placebo in a 2:1 ratio. Placebo
dosing occurred during a 4-week baseline period. The first 4 weeks of the treatment
considered the titration phase. Gabapentin dosing on day 1 was 300 mg; target levels were 900 mg on day 
7, 1500 mg on day 14, 2100 mg on day 21, and 2400 mg on day 28 (all divided into 3 doses). Fifty
gabapentin-treated patients stabilized on 2400 mg/day. During the last 4 weeks of
period, the median rate of migraine was 2.7 for the gabapentin 2400-mg/day group and 3.5 for the
group (p=0.006). A 50% reduction rate for migraines in the last 4 weeks compared to the baseline period 
was achieved by 46.4% and 16.1% of the gabapentin 2400- mg/day and control
(p=0.008). Average number of days with migraine during the last 4 weeks was 3.4 and 5.0 for the same
groups, respectively (p=0.006). Drug-related adverse events (somnolence, dizziness, and asthenia most 
commonly) occurred in 67.3% of the treatment group and 48.9% of the control
adverse events amounted to 13.3% and 6.7% of the gabapentin and placebo groups, respectively. The
authors believe that gabapentin therapy represents an advance in the prophylactic treatment of migraine 
(Mathew et al, 2001). 

 
4.5.Y   Multiple sclerosis, Complications 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Effective for multiple sclerosis complications including trigeminal neuralgia, painful tonic
dysesthetic or paresthetic symptoms, and spasticity (Khan, 1998; Solaro et al, 1998; Cutter et al, 2000; 
Dunevsky & Perel, 1998) 

3)  Adult: 
a)  Refractory trigeminal neuralgia completely resolved in 6 out of 7 multiple sclerosis patients treated with
gabapentin (Khan, 1998). Patients were started on gabapentin 300 milligrams (mg) and titrated upward 
until effective. Effective doses ranged from 900 to 2400 mg/day. In 6 patients
resolved while 1 patient had a marked improvement. 
b)  Gabapentin was useful for paroxysmal symptoms in multiple sclerosis (MS)
1998). In an open study, MS patients with trigeminal neuralgia, painful tonic spasms, or
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paresthetic symptoms refractory to other treatments received gabapentin 600 to 1200 milligrams. Three
patients dropped out due to nausea or poor compliance. In the trigeminal neuralgia group, 5 out of 6 
patients experienced complete resolution of symptoms. Improvement began 3 to 5 days
Painful tonic spasm was relieved in 9 out of 11 patients completing the study with a dramatic improvement
being seen within 3 days. Only partial improvement was seen in the 2 patients with paroxysmal paresthetic 
disturbances completing the study. 
c)  Gabapentin 900 to 2700 milligrams (mg) daily in 3 divided doses was shown
on subjective and objective spasticity measures in 22 multiple sclerosis (MS) patients
randomized, placebo-controlled, double-masked, crossover trial. All subjects had the chronic
form of MS and were divided into two groups which received either gabapentin or placebo in a crossover 
fashion. Gabapentin was dosed initially at 300 mg three times daily and increased by 300 mg every 2 days 
to a maximum dose of 900 mg three times a day. Interference with function (p=0.02), global
(p=0.003), Modified Ashworth (p=0.04), painful spasm (p=0.03), plantar stimulation response (p=0.03), and
spasm severity (p=0.01) scores were significantly improved when patients were taking gabapentin 
compared to when they were assigned placebo. Significant improvements were seen in
scales, including fatigue impact (p=0.006), global assessment (p=0.0001), interference with function
(p=0.002), painful spasm (p=0.002), spasm frequency (p=0.0001), and spasm severity (p=0.0004) 
compared to baseline. Gabapentin treatment also yielded improved scores
physician-administered scales including clonus score (p=0.002), deep tendon reflexes
Ashworth Scale (p=0.0005), and plantar stimulation scale (p=0.008). Placebo was statistically
gabapentin in measures of fatigue reduction (p=0.03) and decreases in deep tendon reflexes (p=0.04).
Subjects reported improvements in activities of daily living and in appetite, mood, and sleep. No significant 
adverse events were reported (Cutter et al, 2000). 
d)  Two patients with multiple sclerosis obtained marked improvement in spasticity and painful muscle 
spasm with gabapentin therapy (Dunevsky & Perel, 1998). A 41-year-old woman had grade 3 spasticity 
(modified Ashworth Scale) in the left lower limb and grade 2 for the right lower limb and was
take a few steps with a walker. After 3 months of gabapentin 400 milligrams (mg) daily, she was graded as 
+1 for the left and 1 for the right limb. She could walk 75 to 100 meters with her walker. The second patient, 
a 52-year-old male, had grade 2 spasticity for both lower limbs and upper left limb, and could ambulate 100 
meters with a cane. After 3 months of gabapentin 300 mg 3 times daily, spasticity improved
lower limbs and normal in the left upper limb. The patient could ambulate for long distances without a
e)  A 36-year-old woman with multiple sclerosis had her continuous "tight" and "burning"
gabapentin (Samkoff et al, 1997). The pain had been refractory to amitriptyline, baclofen, and
carbamazepine. Gabapentin 300 milligrams/day (mg/day) was titrated to 300 mg 3 times daily with dramatic 
improvement in pain. 

 
4.5.Z   Neuropathic pain 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Pain associated with multiple neuropathic syndromes including: DYSESTHETIC PAIN, TRIGEMINAL
NEURALGIA, and direct nerve injury has been relieved (Serpell, 2002) (To et al, 2002) (Sloan et al, 2003) 
(Otley, 1999) 

3)  Adult: 
a)  Mean weekly pain diary scores were reduced in patients given gabapentin for the treatment of 
neuropathic pain. In a randomized, double-blinded, placebo-controlled study, patients
receive gabapentin (n=153), at an initial dose of 900 milligrams/day (mg/day) titrated up over 3 days,
placebo (n=152). Gabapentin was increased to 1800 mg/day and then 2400 mg/day at two weekly intervals 
in patients who did not show at least a 50% reduction in overall pain. Patients were followed for 8 weeks. 
By the end of the titration period, 101 patients were taking 2400 mg/day of
1800 mg/day and 27 were taking 900 mg/day. Certain concomitant medications were permitted,
patients were reported as taking prohibited medications during the study. Of these patients, 4 were not at
stable doses, which may have affected efficacy estimates. Investigators did not report to which arm these 
patients belonged. Efficacy was assessed using mean weekly pain dairy scores, which were calculated 
from daily patient assessments of pain on an 11-point Likert scale. In the gabapentin arm,
diary score decreased from 7.1 at baseline to 5.6 at week 8 (21% decrease) compared to a decrease from 
7.3 to 6.3 (14%) in the placebo arm (p=0.048). At weeks 1, 3, 4, 5, and 6, the differences in mean pain 
diary scores between the arms were significantly different (p less than 0.05),
there was no longer a statistical difference between the 2 arms. By week 8, response rates and
pain symptoms were not different between the two arms (p greater than 0.05). Somnolence and dizziness 
were associated with the use of gabapentin (Serpell, 2002). 
b)  A retrospective analysis of 2 years of patient data (n=38) in one practice showed that
some relief to 76% of patients with neuropathic pain that resulted from spinal cord injury. The
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of gabapentin was 900 milligrams (mg) per day and the median maintenance dose was 2400 mg/day 
(range 900 mg to 4800 mg). Nine of 38 patients discontinued treatment within
adverse effects and 5 for lack of efficacy. Among those patients for whom data was collected
months of therapy (n=11), mean pain scores on a zero-to-10-point scale dropped from 8.86 at baseline to 
5.23 at 1 month, 4.59 at 3 months, and 4.13 at 6 months (p less than 0.001) (To et al, 2002).
c)  A 19-year-old woman was successfully treated for chronic neuropathic orbital pain with gabapentin. The 
woman had a history of chronic right eye pain, which was refractory to trials of antidepressants, 
nonsteroidal antiinflammatory drugs, opioids, multiple corrective surgeries for glaucoma and
block with local anesthetic. Post-enucleation of the eye, the women reported no change in the severity or
character of the pain. Gabapentin was initiated at 300 milligrams (mg) daily and was slowly increased to 
300 mg three times a day. By 2 weeks, the patient reported complete pain
the 3 months of follow-up (Sloan et al, 2003). 
d)  Gabapentin relieved the pain caused by PILOLEIOMYOMAS in 54- year
undergone a hysterectomy at age 41 for dysfunctional uterine bleeding associated with uterine
leiomyomatosis, which had first been noticed when she was pregnant at age 22. She presented with 
numerous painful, red-brown, oval nodules on her right side, including her arm,
woman rated her pain 8 on a scale of 1 to 10 (10 being the most severe). She was treated with
gabapentin 300 milligrams daily for 3 days, twice daily for 3 days, and then 3 times daily for 2 weeks. At the 
end of 2 weeks, there was nearly complete resolution of leiomyoma-related pain at all sites except her arm, 
where the pain was remarkably reduced (pain rating, 3 on a scale of 10). The only side effects she noticed 
were mild dizziness and fatigue. The woman continued the same dose as maintenance
2002). 
e)  A 69-year-old woman had her dysesthetic pain after reconstructive surgery relieved by gabapentin 
(Otley, 1999). The woman had a basal cell carcinoma of the right upper lip
cheek transposition flap. She developed disturbing dysesthetic pain 2 months
antidepressant therapy and acetaminophen had no effect. She was started on gabapentin 300
daily and titrated up to 300 mg 3 times daily. Within 2 weeks the pain had diminished but she was unable to
taper off the gabapentin without reoccurrence of the pain. After 10 weeks she was successfully tapered off 
of the gabapentin with only minimal pain reoccurring. 
f)  A 60-year-old woman suffered exquisite facial pain secondary to being struck by a
which was relieved by gabapentin (Lucier & Franm, 1997). Gabapentin 150 milligrams (mg) nightly and
increased to 300 mg provided relief after 2 days. The dose was eventually tapered to 100 mg daily and 
discontinued after 5 months without recurrence. 
g)  Two cases of trigeminal neuralgia responsive to gabapentin have been reported (Sist et al, 1997). In 
one case, the patient reported gabapentin 300 milligrams (mg) 3 times daily provided
baclofen without the dizziness she had experienced. In another case, the patient was pain
gabapentin 2400 mg/day. She had been refractory to carbamazepine and had side effects with phenytoin 
and baclofen. 

4)  Pediatric: 
a)  Neuropathic pain secondary to pacemaker revision surgery in a 12-year
block responded to gabapentin therapy (McGraw & Stacey, 1998). Two months after her surgery, the girl 
suffered from constant knifelike pain. The pain worsened despite diazepam, oxycodone,
antiinflammatory agents. It was somewhat alleviated by amitriptyline and methadone. Lidocaine 80
milligrams infused intravenously over 20 minutes relieved the pain for 6 hours. She was then started on 
gabapentin increased over 3 weeks to 300 milligrams 3 times daily with a 90%
months the gabapentin was weaned without recurrence of pain. 

 
4.5.AA   Neuropathy due to human immunodeficiency virus 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Gabapentin was superior to placebo for the treatment of HIV-associated sensory neuropathy
multicenter, prospective, randomized, double-blind, placebo-controlled trial, with optional open
(n=26) (Hahn et al, 2004). 
Efficacy documented by case series (La Spina et al, 2001) 

3)  Adult: 
a)  Gabapentin was superior to placebo for the treatment of HIV-associated sensory neuropathy in a 
multicenter, prospective, randomized, double-blind, placebo-controlled trial, with optional open
(n=26). Adult patients must be diagnosed with symptomatic HIV-associated sensory neuropathy
by a neurologist and had completed a baseline pain diary over 1 week prior to randomization. Standard 
definition for HIV-SN diagnosis included distal sensory symptoms (paresthesia, dysesthesia or pain), 
abnormal sensory signs (elevated vibratory threshold or pin hyperalgesia) and
reflexes. Prestudy and during-study use of central analgesics was not permitted and all other
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analgesics (paracetamol, diclofenac) must be decreased to a minimum or discontinued. Patients were
randomized to receive gabapentin (GBP) 400 milligrams (mg) daily titrated every 4 days over 2 weeks up to 
1200 or 2400 mg/day in 3 divided doses (n=15; median age 46 years (yr);
4-week, double-blind treatment phase or to placebo (n=11; median age 44 yr; range,
After the double-blind treatment phase, the study was unblinded and the GBP group could continue or
increase GBP up to 3600 mg/day and the placebo group could initiate GBP up to 1200 mg/day. The 
primary outcome was improvement in pain, measured by the difference in median pain
to week 4 based on the Visual Analogue Scale of the Short-Form McGill Pain questionnaire. GBP
patients had a significant change in median pain score from baseline to week 4 compared with placebo, 5.1 
to 2.85 (p less than 0.05) vs 4.7 to 3.3 (p=0.646), respectively. The change
baseline to week 4 correlated with a 44.1% improvement vs a 29.8% improvement in the GBP arm
compared with placebo arm, respectively. Further, GBP was associated with greater reduction in sleep 
interference score at week 4 from baseline (-48.9% vs -11.6%) relative to placebo. GBP was well tolerated 
with common adverse events of somnolence (80% vs 18.2%) dizziness (60% vs 45.5%), gait
vs 27.3%), nausea (33.3% vs 18.2%) and headache (6.7% vs 9.1%) in the GBP and placebo arms, 
respectively (Hahn et al, 2004). 
b)  GABAPENTIN as sole analgesic was effective in ameliorating neuropathic pain in
Pain symptomology was due to the disease itself (n=6), neurotoxic drugs (n=9), or both factors
(n=4). Gabapentin was started at 300 milligrams (mg)/day and titrated by 300 mg every 2 days to maximum 
3600 mg/day or highest tolerated dose. Mean dose during the study was 1480 mg/day, with 1 patients 
reporting analgesia at 300 mg/day. Pain was improved within mean 6 days and was maximal
Mean pain score as assessed by a visual analog scale (VAS) decreased from baseline 55.7 to 14.7 
(p=0.0001). Pain which interfered with sleep decreased from baseline 60.4
was at least 4 months in the majority of patients. Overall 1 of 19 patients experienced no
gabapentin. The drug was well tolerated, and the only adverse event was lower limb edema in 1 patient.
After the study ended, 15 patients were still on gabapentin; 4 patients stopped the medication after 1 to 3 
months due to complete or nearly complete pain relief. Another advantage
low potential for drug interactions with gabapentin as the drug is not metabolized in
eliminated by renal secretion as unchanged drug (La Spina et al, 2001). 
c)  Oral GABAPENTIN 300 milligrams (mg) three times a day proved to be
POLYNEUROPATHY in a 41-year-old man positive for HIV infection but not receiving
treatment. The patient was diagnosed with Mycobacterium tuberculosis, and, at that time, he reported a
month history of paresthesias in his legs. His tuberculosis was successfully treated; however, the 
neurologic deficits in his lower extremities progressively worsened. He developed
his legs, hard leg pain, and proprioceptor alterations. An electromyogram showed
symmetric sensorimotor polyneuropathy. Carbamazepine 400 mg 3 times daily produced no
Low-dose gabapentin was introduced and gradually increased while carbamazepine was withdrawn. Motor 
deficits slowly improved and in 1 month, the patient was able to walk without help (Prada et al, 1999).

 
4.5.AB   Nystagmus 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Improves nystagmus (Averbuch-Heller et al, 1997) (Stahl et al, 1996) 
3)  Adult: 

a)  In a double-blind, crossover trial, gabapentin (up to 900 milligrams/day) was more effective than 
baclofen (up to 30 milligrams/day) for acquired pendular nystagmus, however,
effective for downbeat nystagmus (Averbuch-Heller et al, 1997). In 15 patients with acquired
nystagmus, gabapentin significantly improved visual acuity and median eye speed in all 3 planes. Baclofen 
produced no significant change in visual acuity and only affected eye speed in the vertical plane. In 6 
patients with downbeat or torsional downbeat nystagmus, changes in median slow
less consistent with both drugs. In all 21 patients, gabapentin produced a significant increase in far
near visual acuity (p less than 0.05) and decrease in median eye speed (p less than 0.01). Baclofen had no
significant effect on visual acuity but did reduce median, vertical eye speed (p less than 0.01).
b)  In a pilot study, three patients with acquired forms of nystagmus experienced a decrease in symptoms 
and improvement in vision with GABAPENTIN. In two of the patients, nystagmus was associated with 
multiple sclerosis; the third patient experienced nystagmus following a brainstem stroke.
administered as a single 600-milligram dose which resulted in improvement in vision in all three patients.
two of the patients who continued to take the drug, at doses of 900 to 1500 milligrams per day, 
improvement in vision was sustained after 5 weeks of treatment (Stahl et al,

 
4.5.AC   Orthostatic tremor 

1)  Overview 
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FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Improves orthostatic tremor symptoms in doses of 300 to 2400 milligrams per day (Evidente
Onofrj et al, 1998) 

3)  Adult: 
a)  In an open-label study of seven consecutive patients presenting with orthostatic tremor, gabapentin in 
doses of 300 to 1800 milligrams (mg) per day subjectively improved symptoms in all
Patients were similarly diagnosed using strict clinical criteria and five patients had previously been
with clonazepam, four without improvement. Subjectively, patients reported improvement ranging from 60 
to 80% (mean 73%). In one patient, gabapentin was added to clonazepam. The mean duration of treatment 
was 11 months and no patients had to discontinue therapy due to side effects.
included sedation, nausea, diplopia, unsteadiness, and constipation (Evidente et al,
b)  Orthostatic tremor almost disappeared with gabapentin treatment in 3 out of 4 patients
1998). Patients were started on gabapentin 300 milligrams and increased to 1800 mg with 1 patient further
increased to 2400 mg. Utilizing self-monitoring scales, tremor rating scales, and electromyography, 
gabapentin was shown to improve tremor during the 1800 to 2400 mg treatment as
(p less than 0.01). 

 
4.5.AD   Panic disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

GABAPENTIN was more effective in patients with greater illness severity, but overall was not
more efficacious than placebo (Pande et al, 2000) 

3)  Adult: 
a)  According to an 8-week, randomized, double-blind trial (n=103), improvement in patients with panic 
disorder (DSM-IV) was not significantly greater comparing GABAPENTIN and placebo therapy (p=0.606); 
however, when study subjects were stratified for illness severity, the more severely ill
receiving gabapentin showed significantly more improvement than those given placebo (p=0.04).
Stratification divided patients according to scores on the Panic and Agoraphobia Scale (PAS), scores of 20 
or more (n=53) versus scores of less than 20 (n=41). Of those with scores of
PAS-score reduction in gabapentin-treated subjects and a 4.88-point reduction among
patients (p=0.04, least-squares mean change in scores). Women with scores of 20 or more were more 
likely to respond than men, regardless of treatment. Doses of gabapentin varied based on response, 
ranged from 600 to 3600 milligrams/day, and were increased as long as the patient was
no limiting adverse effects were present. Side effects of gabapentin were somnolence, headache, and
dizziness; approximately 12% of gabapentin- and 4% of placebo-treated patients withdrew due to an 
adverse event. One serious event (an automobile accident) in a gabapentin
the investigator as unlikely to be medication-related (Pande et al, 2000). 

 
4.5.AE   Partial seizure 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Effective; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Effective as monotherapy for partial seizures (Chadwick et al, 1998; Heilbroner &
1997) 

3)  Adult: 
a)  In a randomized, double-blind clinical trial of 292 patients (12 years and older) with newly diagnosed 
partial seizures, gabapentin monotherapy at doses of 900 milligrams (mg) per day
superior to gabapentin 300 mg per day and comparable in efficacy to open
per day. Patients were randomized to one of the three gabapentin regimens or open
for 24 weeks. The primary outcome of the study was the time to an exit event, defined as one generalized 
tonic-clonic seizure, 3 simple or complex partial seizures, or status epilepticus.
significantly longer for patients receiving 900 mg or 1800 mg per day of gabapentin compared to
mg per day gabapentin regimen (p=0.018; p=0.04, respectively). For the combined outcome of exit events 
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or withdrawal due to side effects, gabapentin 900 mg per day had the highest rate of study retention over 
the 24 week evaluation. Dizziness, headache, and fatigue were the most frequently reported side effects 
(Chadwick et al, 1998). 
b)  Gabapentin was effective as monotherapy for partial seizures in 23 of 30 patients (9 to
a retrospective review (Heilbroner & Devinsky, 1997). Median duration of gabapentin monotherapy was
months with a median dose of 1200 milligrams. During gabapentin therapy, 9 patients reported a greater 
than 90% seizure reduction, 6 patients had a 50% to 89% reduction, 2 patients had a 25% to 49% 
reduction, 12 had no change and 1 had a 25% increase in seizures. Six of the 12 patients with no
in seizure frequency, had already experienced good seizure control and therefore maintained this level. 
Specific seizure type did not predict response. Four patients discontinued gabapentin due to adverse
effects. 

4)  Pediatric: 
a)  In a case report concerning a 15-year-old female with focal epilepsy, gabapentin 400 milligrams (mg) 
three times daily was as effective and better tolerated than previous carbamazepine
caused allergic dermatologic reactions after successful treatment initially. Concurrent carbamazepine
reduced from 600 mg/day to 200 mg/day for six months, at which point it was discontinued. Gabapentin 
monotherapy was then continued, and the patient was seizure-free without
months (Kindler, 1997). 

 
4.5.AF   Partial seizure, Refractory 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence is inconclusive 
Recommendation: Pediatric, Class III 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Ineffective as adjunctive therapy for refractory partial seizures (Korn-Merker et al,
3)  Pediatric: 

a)  Gabapentin showed little to no benefit in an open label trial in 52 children with refractory partial seizures
treated concomitantly with gabapentin 26 to 78 milligrams/kilogram (mg/kg) (mean=52 mg/kg) and one 
other antiepileptic agent. Thirty four patients discontinued due to inadequate seizure control, 3 children had 
increased seizure frequency while being treated with gabapentin, and 12 children
beginning of the trial but subsequently became tolerant to gabapentin and experienced decreases in
seizure control. Only 3 children continued to benefit from gabapentin therapy, and no child was seizure free 
throughout the trial. Adverse events were minimal and most commonly included increased salivation and 
hyperactivity (Korn-Merker et al, 2000). 

 
4.5.AG   Partial seizure; Adjunct 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (3 to 12 years) 
Efficacy: Adult, Effective; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Indicated as adjunctive therapy in the treatment of partial seizures with and without
generalization in adults with epilepsy 
Indicated for adjunctive therapy in the treatment of partial seizures with and without secondary 
generalization for children over 12 years old and for adjunctive therapy in the treatment of
seizures in children between 3 and 12 years old 

3)  Adult: 
a)  GENERAL INFORMATION: In open and controlled clinical studies, add
oral doses of 900 to greater than 1600 milligrams daily has been effective in
resistant partial epilepsy (simple partial seizures, complex partial seizures,
seizures) (Baulac et al, 1998; Anon, 1998); (Hardin et al, 1998)(Sivenius et al, 1991b; Anon,
Handforth et al, 1989; Bauer, 1987; Crawford et al, 1987b). With gabapentin 1200 milligrams daily, a 
reduction in the frequency of partial seizures by at least 50% has been reported in 25% to 33% of patients 
(Sivenius et al, 1991b; Anon, 1990c). In studies investigating gabapentin 900
frequency has been halved in only 12% to 20% (Sivenius et al, 1991b; Crawford et al, 1987b). Doses of
1200 to 2400 milligrams in patients with partial seizures refractory to other anticonvulsants has resulted in 
43% of patients reducing their seizure frequency by at least 50% (Leach, 1997). Although comparative 
studies are lacking, indirect analysis suggests that the efficacy of gabapentin is
of valproic acid or vigabatrin as add-on therapy (Mumford, 1988; Gram, 1988a; Anon, 1990c;
al, 1987b). 
b)  Gabapentin was shown to be effective as add-on therapy in patients with localization
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(Mayer et al, 1999). In this 26-week, open-label multicenter study, patients still exhibiting a minimum of 6 
partial seizures with or without secondary generalization (n=110) after prior
therapy were initiated on gabapentin, in addition to their existing AED regimen. Gabapentin was
1200 milligrams/day (mg/day) within the first 5 days and was further titrated to a maximum daily dose of 
2400 mg/day in increments of 400 mg after every second seizure for the first 18 weeks. When seizure 
frequency during the last 8 weeks of treatment was compared to that during the 8
59.7% of patients demonstrated a reduction in seizure frequency of 50% or more. Similar reductions in
specific seizure types, simple partial seizures, complex partial seizures, and secondarily generalized tonic
clonic seizures, occurred in 63.3%, 60%, and 76.8% of patients, respectively. No significant changes were 
reported in quality of life, and no correlation was found between trough plasma
reduction in seizure frequency. 
c)  Gabapentin was shown to be effective as add-on therapy in patients with
(Mayer et al, 1999). In this 26-week, open-label multicenter study, patients still
partial seizures with or without secondary generalization (n=110) after prior antiepileptic
therapy were initiated on gabapentin, in addition to their existing AED regimen. Gabapentin was titrated to 
1200 milligrams/day (mg/day) within the first 5 days and was further titrated to a maximum daily dose of 
2400 mg/day in increments of 400 mg after every second seizure for the first
frequency during the last 8 weeks of treatment was compared to that during the 8
59.7% of patients demonstrated a reduction in seizure frequency of 50% or more. Similar reductions in 
specific seizure types, simple partial seizures, complex partial seizures, and secondarily generalized tonic
clonic seizures, occurred in 63.3%, 60%, and 76.8% of patients, respectively.
reported in quality of life, and no correlation was found between trough plasma levels of
reduction in seizure frequency. 
d)  In an open-label six-month observational study of 610 patients (mean age 37
epilepsy, gabapentin add-on therapy (mean dose 1739 milligrams per day) reduced seizure frequency by 
50% or more in 34% of patients, with a median reduction of seizure frequency of 21%. Patients had a mean 
baseline seizure frequency of 7.2 per month and were taking 2.3 concomitant
During the last 4- week evaluation period, 79 patients remained seizure free, compared to only
seizure-free patients at baseline. At six months, 57 patients (9.7%) had discontinued therapy due to side 
effects and 368 patients (62%) continued on gabapentin therapy. The most frequently reported side effects 
were somnolence, asthenia, and weight gain (Baulac et al, 1998). 
e)  A 20-week, open-label study of gabapentin add-on therapy (mean 1600 milligrams per
patients with partial epilepsy reduced the combined frequency of complex partial seizures and secondarily
generalized seizures by half or more in 71% of patients (p=0.0001). Patients (mean age 42 years) with 
eight or more complex partial seizures with or without secondarily generalized seizures in the previous 2 
months and taking stable doses of either carbamazepine, phenytoin, or both were
improvements were also observed in the Quality of Life in Epilepsy (QOLIE
Analysis by the type of seizure showed significant reductions only for complex partial seizures (p=0.0001). 
Somnolence and dizziness were the most frequently reported side effects with
discontinued therapy due to side effects prior to the end of the 20-week study period (Anon,
f)  In a retrospective evaluation of 90 patients (7 months to 78 years) with partial
disorders, the addition of gabapentin therapy reduced seizure frequency in 69 patients (77%). The
gabapentin dose was found to be 1700 milligrams (mg) per day and 95% were using other antiepileptic 
drugs. The duration of treatment ranged from one to 14 months and gabapentin was
patients due to side effects or lack of efficacy. The most frequently reported side effects were
dizziness, headache, and weight gain (Hardin et al, 1998). 
g)  In one 14-week study, maximal reductions in partial seizure frequency (approximately
after 3 to 6 weeks of gabapentin therapy (600 to 1200 milligrams daily); after this time, the overall
in seizure frequency tended to be less (approximately 27%) (Anon, 1990c). It is unclear if this
tolerance development. 

4)  Pediatric: 
a)  The safety and efficacy of adjunctive gabapentin demonstrated in a 3-month, double
controlled trial was sustained in an added 6-month open-label extension of the previous study
children 3 to 12 years of age with refractory partial seizures (n=237). Study subjects received gabapentin
as 24 to 70 milligrams/kilogram/day (initial dosing was 24 to 35 mg/kg/day in 3 divided doses). Most 
subjects were receiving sodium valproate or carbamazepine; other medications included
lamotrigine, clobazam, phenytoin, or (rarely) phenobarbitone. Mean duration of gabapentin treatment was 
154 days. For all partial seizures, 80 of 237 patients (34%) showed a positive response, a greater than 50% 
reduction in baseline partial seizure frequency (baseline as the period before the double
177 patients with complex partial seizures, 103 (58%) were positive responders; 58 of 99
generalized tonic-clonic seizures responded positively. Four patients were seizure
label phase, while 42 patients had a 75% or greater reduction in seizure frequency. During the open
phase, 12 patients (5%) experienced at least 1 episode of status epilepticus; 3 of them had multiple 
episodes (more than 4). Somnolence was the most commonly associated side effect of
Thirteen patients withdrew due to adverse effects; these effects included convulsions, hostility, emotional
lability, fatigue, ataxia, hyperkinesia, urinary incontinence, or confusion (Appleton et al, 2001).
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4.5.AH   Phantom limb syndrome 
1)  Overview 

FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive; Pediatric, Evidence favors efficacy
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

In a randomized, double-blind, placebo-controlled, crossover clinical study (n=19; mean age
gabapentin was more effective than placebo in alleviating postamputation phantom limb pain after 6 
weeks of therapy (Bone et al, 2002). 
In a randomized, double-blind, placebo-controlled, crossover clinical study (n=24; mean age
in patients with phantom limb pain and/or residual limb pain, gabapentin did not significantly affect 
measures of pain intensity compared to placebo (Smith et al, 2005). 
There was no significant difference between gabapentin and placebo in the treatment of postoperative 
stump and phantom pain in a prospective, randomized, placebo-controlled trial (n=41) (Nikolajsen et 
al, 2006). 
Gabapentin reduced phantom limb pain in a case series of seven children and young adults (Rusy et 
al, 2001). 

3)  Adult: 
a)  In a randomized, double-blind, placebo-controlled, crossover clinical study (n=19; mean age 56 years), 
gabapentin was more effective than placebo in alleviating postamputation phantom
of therapy. Patients with established phantom limb pain for a minimum of 6 months after a previous
amputation and a pain score of at least 40 millimeters (mm) on a 100-mm visual analog scale (VAS) were
eligible for inclusion, and received 6 weeks of gabapentin therapy and 6 weeks of placebo therapy; with a 
1-week washout interval followed the first period. Gabapentin was initiated
with titration up to a maximum of 2400 mg daily in 3 divided doses. The primary efficacy
pain intensity difference (PID) at the end of each treatment compared to baseline. Fourteen patients
completed both arms of the study; analyses were performed using the intent
least 1 dose of study drug). A large placebo effect was observed as there was a significant reduction in 
pain in weeks 2, 4, and 5 in the placebo group and in weeks 2, 3, and 5 in the gabapentin
with baseline pain scores. Up to week 5 of the study, there was no significant difference in weekly PID
scores between placebo and gabapentin. However, at week 6, there was greater pain relief in patients 
receiving gabapentin at the end of the study period relative to placebo (VAS pain
p=0.025). There were no significant differences in the secondary outcomes of amount of rescue
needed, sleep interference, HAD depression scale scores, and activities of daily living (Barthel index) 
(Bone et al, 2002). 
b)  In a randomized, double-blind, placebo-controlled, crossover clinical study
in patients with phantom limb pain (PLP) and/or residual limb pain (RLP), gabapentin did not
affect measures of pain intensity compared to placebo. Patients with lower
months prior and an average pain score of at least 3 on a 0 to 10 numerical rating scale (NRS) were 
eligible for inclusion, and received 6 weeks of gabapentin therapy and 6 weeks of
random order; with a 5-week washout interval followed the first period. Gabapentin was initiated
milligrams (mg) on day 1 with titration up to a maximum of 3600 mg daily in 3 divided doses. The maximum 
dose of 3600 mg was attained by 82% of patients during the first phase and
second phase. The primary efficacy outcome was PLP (painful sensations in the part of the limb
amputated) and RLP (pain in the residual limb) measured using the NRS. There were no significant 
differences observed in pre- to posttreatment pain intensity change scores
versus placebo for any of the four types of pain intensity (average and worst PLP and average and
RLP). There were also no significant differences noted for change scores in pain sensations (SF
depressive symptoms (CES-D), or pain interference (BPI) between the gabapentin and placebo groups 
(Smith et al, 2005). 
c)  There was no significant difference between gabapentin and placebo in the treatment of
stump and phantom pain in a prospective, randomized, placebo-controlled trial (n=41). Adult patients
required lower limb amputation due to peripheral vascular disease were eligible. Patients who required 
amputation of the foot or toes only were excluded. Eligible patients were randomized to receive gabapentin 
(n=21; age 70.8 +/- 11.9 years (yr); 52% male) or placebo (n=20; age 69.8 +/
gabapentin arm received 300 milligrams (mg) orally on postoperative day 1, which was titrated up to 900 
mg on days 2 to 4, then by 300-mg increments every 2 days to a goal dose of 2400 mg for treatment days 
13 to 30. Patients with a creatinine clearance (CrCl) between 30 and 60 milliliters/minute (mL/min) received 
a maximum gabapentin dose of 1200 mg. Lower doses of gabapentin were allowed if higher
not tolerated; however, patients who received doses lower than 900 mg for less than 1 week were excluded 
from the analysis. The study medication was provided in 3 divided doses and the treatment duration was 30 
days. The primary outcome was the incidence of phantom pain and the intensity of stump
pain on day 30. Intensity of pain was measured by a numeric scale of 0 to 10 and by the McGill Pain
Questionnaire. The data analysis revealed no significant difference between gabapentin and placebo in the 
incidence of phantom pain or in the intensity of stump and phantom pain. At
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phantom pain was 55% and 52.6% (risk difference, 2.4%; 95% CI, -28.9% to 33.7%; p=0.88) in the
gabapentin compared with placebo group, respectively. At day 30, the median intensity of phantom pain 
was 1.5 (range, 0 to 9) and 1.2 (range, 0 to 6.6) in the gabapentin and placebo
(p=0.6). The corresponding median intensity of stump pain was 0.85 (range, 0 to 8.2) and 1
5.4), respectively (p=0.68). Common adverse effects, which were transient but possibly attributed to the
study medication were nausea, stomach ache, fatigue, confusion, nightmares, itching and ataxia in the 
gabapentin (n=9) and placebo (n=8) groups. The author’s note a study limitation of small sample population 
size (Nikolajsen et al, 2006). 

4)  Pediatric: 
a)  Gabapentin therapy provided successful control of phantom limb pain in a series of 7 patients, ranging 
from 4 to 28 years of age. Within 2 months of beginning gabapentin, pain in the phantom limb had resolved 
in 6 of 7 patients; in the seventh patient, pain was reduced to a tolerable level. Daily
ranged from 14 to 40 milligrams/kilogram; commonly when the right dose was found, the relief of pain
occurred suddenly. Mean follow-up time with the cohort was 1.74 years. Four of the patients were able to 
taper the gabapentin, and had no recurrence of pain when the drug was totally withdrawn. One patient 
used gabapentin on an occasional basis when the phantom sensations were really bad.
had reached almost complete resolution of phantom pain when his cancer metastasized and he died 
shortly thereafter. One patient who did not have resolution of pain requested that gabapentin be stopped. 
Tapering was begun; when the dose had dropped from 800 to 600 mg three times a day, she
a dramatic increase in phantom pain, and the dose was returned to 800 mg 3 times daily. She continued to 
receive maintenance doses of gabapentin, varying the dose between 800
There were minimal side effects with gabapentin therapy; 4 patients had mild dizziness, which
after several doses (Rusy et al, 2001). 

 
4.5.AI   Postherpetic neuralgia 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Gabapentin is indicated for the management of postherpetic neuralgia in adults (Prod Info
NEURONTIN(R) oral tablets, oral capsules, oral solution, 2007). 
In a randomized, double-blind, parallel-group, 9-week study (n=76) in patients with postherpetic 
neuralgia (PMH), gabapentin was as effective, but was tolerated better
compared to nortriptyline (Chandra et al, 2006). 
Gabapentin treatment reduced the pain of postherpetic neuralgia, improved sleep, and generally 
improved patients' quality of life in a randomized, double-blind, multicenter trial in Britain (n=334) (Rice 
et al, 2001). 
Two cases of acute herpetic neuralgia pain and 3 cases of postherpetic neuralgia pain which 
responded to gabapentin therapy have been reported (Filadora et al, 1999).
Gabapentin was useful for postherpetic neuralgia and direct peripheral nerve injuries in a retrospective 
chart review of pain patients receiving gabapentin for at least 30 days (Rosenberg et al, 1997).

3)  Adult: 
a)  In a randomized, double-blind, parallel-group, 9-week study (n=76) in patients with post
neuralgia (PMH), gabapentin was as effective, but was tolerated better with fewer side
nortriptyline. Adult PMH patients with a history of greater than 8 weeks of PMH pain after healing of
pain intensity of at least 40 millimeters (mm) on a 100 mm visual analog scale (VAS) at screening and
randomization, and average pain score of at least 4 on the Likert scale during the baseline week were 
randomized after a 1-week run-in period to receive nortriptyline 25 milligrams
age 52.5 years; n=38) or gabapentin 300 mg orally three times daily (mean age 55.6
weeks. Doses were escalated based on tolerability and pain relief every 2 weeks up to a maximum of
nortriptyline 50 mg three times daily and gabapentin 900 mg three times daily. At baseline, the mean daily 
pain score on the Likert scale was 5.8 +/- 1.4 and 5.6 +/- 1.1 in the nortriptyline and gabapentin arm, 
respectively. VAS pain score was also comparable between treatment arms with corresponding
5.3 +/- 1.3 and 4.8 +/- 1.2, respectively. Results of the study were based on the modified intent
population (n=70). For the primary efficacy outcome of change in pain score (11
baseline to study end, there was a 47.6% and 42.8% reduction in average pain
and gabapentin groups, respectively, with 38.8% (n=14) and 38.2% (n=13) of patients
and gabapentin groups, respectively, showing improvement in their baseline pain VAS scores. A
than 50% improvement in baseline pain scores on the Likert scale was reported in 9 (25%) and 7 (21%) 
patients, respectively, in the nortriptyline and gabapentin groups. For secondary outcomes, there was 
significant improvement in sleep scores (46% vs 52%, for nortriptyline and gabapentin,
and Short Form McGill Pain Questionnaire (SF-MPQ) scores for pain were significantly reduced in both
groups. Clinical effectiveness was improved (27.8% vs 23.8%, for nortriptyline and gabapentin, 
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respectively). Approximately two-thirds of patients in both groups moved to a lower grade
in the categorical scale, and disability rating improved (41.5% vs 39.6%, for nortriptyline and
respectively). The results of the primary and secondary outcomes, however, showed no statistically
significant differences between the 2 groups. In the nortriptyline group, 58.3% (n=21) of patients reported 
adverse events, with dry mouth (50%), constipation (22.2%), postural hypotension (33.3%), and sleepiness 
(16.7%) being the most common. Gabapentin was well tolerated with sleepiness being
(11.8%) adverse event reported (Chandra et al, 2006). 
b)  Gabapentin treatment reduced the pain of postherpetic neuralgia, improved sleep,
improved patients' quality of life. In a randomized, double-blind, multicenter trial in Britain, 334
underwent a week-long run-in period before beginning treatment with gabapentin 1800 or 2400 milligrams 
(mg) per day or placebo. Gabapentin doses were started at 300 mg/day and
days. Dosing was stable at 1200 mg/day for days 4 to 7 and then titrated up to 1800 mg/day.
doses were further titrated for patients randomized to 2400 mg/day. All doses were stable after day 16
continued for a total of 7 weeks of treatment. Pain relievers other than acetaminophen and 
acetaminophen/codeine were disallowed. Changes in pain scores from baseline to the
significantly greater in the gabapentin groups (p less than 0.01). Reductions in pain scores were
the placebo group, 34.5% for gabapentin 1800 mg and 34.5% for gabapentin 2400 mg. Differences in pain 
scores were evident as early as one week after the start of treatment (when the dose was 1200 mg/day). 
The proportion of patients experiencing more than a 50% reduction in pain were 32% and
gabapentin 1800 mg and 2400 mg, respectively, and 14% with placebo. Sleep interference showed a 
pattern similar to that of pain. Quality of life measures showed greater improvements with gabapentin than 
with placebo. Gabapentin-treated patients experienced more adverse effects
The most common adverse events with gabapentin were dizziness and drowsiness (Rice et al,
c)  Gabapentin reduced pain in patients with postherpetic neuralgia present for more than 3
healing of the rash. In a multicenter, double-blind study, patients received either gabapentin
over 4 weeks to the maximum tolerable dose (maximum dose 3600 milligrams/day) or placebo (n=116). 
After 8 weeks, the average pain score (11-point Likert scale) was significantly decreased in the gabapentin 
group (33.3%) versus placebo (7.7%; p less than 0.001). Mean scores for the Short
Questionnaire also markedly improved for total pain (p less 0.001) and specifically for 2 components:
sensory pain and affective pain (p less than 0.001). At the end of the study, 43.2% of patients treated with 
gabapentin categorized their pain as much or moderately improved versus
(Rowbotham et al, 1998). 
d)  Two cases of acute herpetic neuralgia pain and 3 cases of postherpetic neuralgia
to gabapentin therapy were described. All occurred in the head and neck area with some patients
unresponsive to narcotics, amitriptyline, acetaminophen, and ibuprofen. Doses of gabapentin used were 
600 to 1800 milligrams (Filadora et al, 1999). 
e)  Gabapentin was useful for postherpetic neuralgia and direct peripheral nerve injuries in a retrospective 
chart review of pain patients receiving gabapentin for at least 30 days. The standard practice for this group 
was to rapidly increase gabapentin to 1600 milligrams/day and further increase to 2400 milligrams/day if 
benefits were evident. Self-reported visual analog scales were reviewed. A
score was observed in patients with neuropathic pain (p less than 0.0001) and myofacial pain
0.04). No difference was seen for back pain. Further subgroup analysis showed the greatest declines for
postherpetic neuralgia pain scores (53%, p less than 0.004) and diabetic neuropathy (19%, p less than 
0.03). Patients with a greater than 75% decrease in pain score included 9 with a
with postherpetic neuralgia (Rosenberg et al, 1997). 
f)  Gabapentin may be of benefit in the treatment of postherpetic neuralgia. In a case report of an elderly 
woman whose pain was refractory to capsaicin, desipramine, and both parenteral and epidurally 
administered narcotic analgesics, therapy with gabapentin 300 milligrams three times daily
marked relief of symptoms (Segal & Rordorf, 1996). 

 
4.5.AJ   Postoperative pain 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Gabapentin reduced morphine consumption during the first 24 hours post
however, it did not effect patient rated pain scores (Dierking et al, 2004)
Pre-incision or post-incision administration of gabapentin for open donor nephrectomy
and rescue analgesic requirements (Pandey et al, 2005) 

3)  Adult: 
a)  Although pain scores did not differ, morphine consumption was reduced in the first 24 hours after 
abdominal hysterectomy in patients administered gabapentin. In a double-
randomized to receive gabapentin or placebo. The study recruited 80 women undergoing
subtotal abdominal hysterectomy with or without salpingo-oophorectomy. One hour prior to surgery,
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patients were received 1200 milligrams (mg) of oral gabapentin or placebo, followed by gabapentin 600 mg 
or placebo 8, 16, and 24 hours after the initial dose. Morphine (0.15 mg/kilogram) was administered 
intravenously at wound closure. Postoperative pain was controlled using patient
morphine with a bolus dose of 2.5 mg and a 10 minute lock out period. If requested, a nurse observer
administered additional morphine (2.5 mg) in the first postoperative hour. Total morphine consumption from 
time 0 to 24 hours was a median 63 mg (interquartile range 53 to 88 mg) in the placebo arm compared to 
43 mg (interquartile range 28 to 60 mg) in the gabapentin arm (p less than 0.001). There
significant differences in reported adverse effects between the 2 arms (p greater than 0.05). Visual analog 
scores taken at time 2, 4, 22 and 24 hours were not significantly different between the 2 arms. A significant 
inverse association between plasma levels of gabapentin at 2 hours and morphine usage from 0 to 4 hours 
was also reported (R(2)=0.24, p=0.008) (Dierking et al, 2004). 
b)  A double-blind, prospective, randomized, placebo-controlled study found that gabapentin given either
pre-incision or post-incision for open donor nephrectomy was superior to placebo in terms of pain assessed 
using the visual analog scale (VAS) and rescue analgesic requirements. A total
open donor nephrectomy, were randomized into three groups: the pre-incision group (n=20)
gabapentin 600 milligrams (mg) two hours before surgery and two placebo capsules through a nasogastric 
tube after surgical incision; the post-incision group (n=20) received two placebo capsules before surgery 
and gabapentin 600 mg through a nasogastric tube after surgical incision; the
received two placebo capsules before surgery and two placebo capsules through a nasogastric tube
surgical incision. Pain scores were recorded at rest using the VAS after arrival into the post
care unit and at six hour intervals until 24 hours post-surgery. All patients received analgesia via a patient 
controlled analgesia (PCA) pump (fentanyl 1 microgram/kilogram (mcg/kg) on each
interval of 5 minutes). The pre-incision and post-incision groups had significantly lower VAS scores at
time points compared to the placebo group (p less than 0.05). In addition, the pre
groups also used less fentanyl compared to the placebo group (563.3 +/- 252.8 mcg, 624 +/
924.7 +/- 417.5 mcg, respectively) (p less than 0.05). There were no differences
group and the post-incision group in total fentanyl use and pain scores at any time point (p
0.05 at all time points). Side effects were comparable in all study groups, with nausea and vomiting being
the most commonly reported (Pandey et al, 2005). 

 
4.5.AK   Priapism 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Gabapentin was useful in the treatment of priapism in 3 cases (Perimenis et al,
3)  Adult: 

a)  Gabapentin was useful in the treatment of recurrent, refractory, idiopathic low
patients. A case series reported the use of gabapentin in patients who had a
episodes of priapism that was refractory to several oral treatments or alpha
etilephrine intracavernosal injections. Gabapentin was initiated at 400 milligrams (mg) 4 times a day.
Maintenance doses ranged from 900 to 2400 mg per day. Detumescence occurred between 24 to 48 hours 
and 2 patients have not had a repeat episode for 16 to 24 months. The third
gabapentin after 6 months and had another priapism episode. He again responded to 1600 mg of
gabapentin and is currently maintained at 900 mg/day. He has not had an episode for 9 months (Perimenis 
et al, 2004). 

 
4.5.AL   Pruritus 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Effective in case report of refractory brachioradial itching (Bueller et al, 1999)
3)  Adult: 

a)  Gabapentin 300 milligrams (mg) six times daily was effective in eliminating pruritic symptoms in a 54
year-old woman with severe, refractory pruritus of the left forearm. Acupuncture, spinal manipulations, 
antihistamines, and dietary modifications were all ineffective. Intramuscular steroid
for a short time, as were ice packs. An escalating gabapentin dose, starting at 100 mg six times
increasing to 300 mg six times daily, eliminated the symptoms (Bueller et al, 1999).

 
4.5.AM   Restless legs syndrome 
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1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Results of a small study showed improvement of restless legs syndrome with GABAPENTIN therapy
hemodialysis patients (Thorp et al, 2001) 

3)  Adult: 
a)  Oral GABAPENTIN therapy may improve symptoms of restless legs syndrome in hemodialysis patients, 
based on a small double-blind, cross- over trial (n=16). Subjects were randomized to a 6
gabapentin (300 milligrams administered 3 times weekly at the end of hemodialysis
Following a 1-week washout period, subjects crossed over to the other therapy. A questionnaire
criteria developed by the International Restless Legs Syndrome Study Group was administered at baseline 
and after each treatment period. Mean baseline score on the questionnaire was 6.9. Posttreatment scores 
were 5.8 after placebo therapy compared with 3.0 after gabapentin therapy (p
response to treatment as a score less than 6, there were 11 patients who responded to
to placebo (p less than 0.01), 1 who responded to placebo and not to gabapentin, and 1 who
both. Three subjects failed to complete the study; in 2 cases, somnolence/lethargy related to gabapentin
was the cause; a third participant died of myocardial infarction on placebo before crossover (Thorp et al,
2001). 

 
4.5.AN   Sensory disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Sensory deficits were ameliorated in 3 of 5 patients being treated with gabapentin
(Chong et al, 2002) 

3)  Adult: 
a)  Of 5 patients with sensory deficits in addition to neuropathic pain, 3 experienced partial restoration of 
sensation while their neuropathies were being treated with gabapentin. Two
diabetic neuropathy and one had neuropathic pain secondary to trigeminal nerve damage. At
gabapentin 400 to 600 milligrams 3 times per day, all 3 patients experienced some improvement in severity
and/or area of neuropathic pain. In addition, sensation returned to areas previously numb and 
unresponsive to temperature or touch (Chong et al, 2002). 

 
4.5.AO   Shortlasting, unilateral, neuralgiform pain with conjunctival injection and tearing syndrome

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Improvement of symptoms in 1 case report (Graff-Radford, 2000) 
3)  Adult: 

a)  A 48-year-old man suffering from SUNCT SYNDROME (severe unilateral neuralgiform headache with 
conjunctival injection and tearing, rhinorrhea, and subclinical sweating) for over 10
free when treated with oral GABAPENTIN. Symptoms included ocular, facial, and temple pain on only the
left side; attacks consisted of burning, sharp, shooting pain with tearing and conjunctival injection, lasting 
for 2 to 3 minutes and occurring up to 25 times a day. Under the direction of an ophthalmologist, he had 
tried prednisone 60 milligrams (mg)/day for 4 weeks; the steroid relieved his
prednisone, his pain returned. He had also tried carbamazepine, verapamil, sumatriptan,
dihydroergotamine, and indomethacin without benefit. Gabapentin was started at 300 mg three times daily. 
The patient experienced dramatic relief. Doses were increased to 600 mg three times a day, resulting in 
nearly complete pain relief. The patient had then moved to another area, and had a
syndrome when his gabapentin prescription ran out. On returning to the area, gabapentin was restarted.
became pain-free at doses of 900 mg three times daily, and, with these maintenance doses, continued to 
be pain-free at 1 year. When he attempted to stop the gabapentin, his pain
2000). 

 
4.5.AP   Social phobia 
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1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Appears beneficial in the treatment of social phobia (Pande et al, 1999)
3)  Adult: 

a)  Patients with social phobia appeared to benefit from gabapentin therapy (Pande et al, 1999). In a 
double-blind, 14-week study, patients randomly received either gabapentin
(mg) twice daily (n=34) or placebo (n=35). During the first week the dose was increased
mg 3 times daily; thereafter, the dose could be increased in increments of no more than 300 mg daily to a
maximum of 3600 mg/day. The gabapentin group improved significantly better than the placebo group on 
the Liebowitz Social Anxiety Scale (LSAS) (p=0.008). Approximately 77% of
received doses of greater than 2100 mg/day. Also, patients over 35 years of age exhibited a
treatment effect than younger patients (p less than 0.05). LSAS scores plateaued between weeks 10 and 
14. Dry mouth and dizziness were significantly more common in the gabapentin group than in the placebo 
group (p=0.05). 

 
4.5.AQ   Spasticity 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Reduced spasticity in five patients with spinal cord injury (Priebe et al, 1997)
3)  Adult: 

a)  Gabapentin 1200 milligrams three times daily clinically reduced spasticity in 5 patients with spinal cord
injury (Priebe et al, 1997). This result occurred during the open-label study period following a controlled, 
double-blind study of gabapentin 400 mg three times daily versus placebo.
not significantly improve spasticity. However, when patients were allowed to continue
higher dose, the patients reported improvement. A further control trial is warranted.

 
4.5.AR   Spinal muscular atrophy 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

An open-label study suggests possible benefit in patients with type II or type III SPINAL
ATROPHY (Merlini et al, 2003) 

3)  Adult: 
a)  After 12 months of gabapentin therapy, there were modest improvements in elbow flexion, handgrip and 
three-point pinch scores (calculated as an arm mega-score) and statistically
knee flexion, knee extension and foot flexion (calculated as a leg mega-score) in patients with
type III spinal muscular atrophy. In an open-label, non- placebo-controlled study, patients were randomized 
to receive either gabapentin (n=61) or no treatment (n=59) for 12 months. The mean gabapentin daily dose 
was 1590 milligrams divided twice daily. Arm mega-scores at 6 months were not
between the gabapentin and the non-treatment arms (5.77% versus 0% median percent change from
baseline, p greater than 0.05). By 12 months, the median percent change in arm mega
baseline were 7.27% in the gabapentin group and 0% in the non-treatment group
percent changes in leg mega-scores were 11.11% at 6 months and 12% at 12 months in the gabapentin 
arm and 0% at 6 and 12 months for the non- treatment arm (p=0.02 and 0.01, respectively). Gabapentin 
use did not have any effect on forced vital capacity or most timed functional tests

 
4.5.AS   Tardive dyskinesia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
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2)  Summary: 
May have a role in the treatment of antipsychotic- induced tardive dyskinesia (Hardoy et al,

3)  Adult: 
a)  In an open-label, non-comparative study, gabapentin improved Abnormal Involuntary Movement Scale 
(AIMS) scores in patients with antipsychotic-induced tardive dyskinesia. Tardive
at least 1 year (mean 5.2 years) and concomitant drug therapy was stable for at least 2 months.
Gabapentin was initiated at 300 milligrams/day (mg/day), increased to 600 mg/day after 2 days and the 
increased to 900 to 1200 mg/day by day 7. Patients were followed for 1 year.
complete the study due to poor adherence (n=1), poor efficacy (n=1), and adverse effects
weight gain, dizziness, confusion, irritability and dysphoria were reported to be associated with
gabapentin. Mean AIMS scores showed statistically significant, time-related decreases. Mean AIMS scores
decreased from 24.3 at baseline to 13.0 at 1 year (p less than 0.000). The mean percentage of 
improvement was 47.5% (range 14.3 to 72.4%). Larger clinical studies are warranted to
effectiveness of gabapentin in this patient population (Hardoy et al, 2003).

 
4.5.AT   Tinnitus 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

In an 8-week, double-blind, randomized, placebo-controlled trial (n=135), there was no
between gabapentin and placebo in the relief of idiopathic tinnitus (Piccirillo et al, 2007).
In a single-center, double-blind, randomized, placebo-controlled trial (n=76), there was no significant 
difference between gabapentin and placebo in the relief of moderate tinnitus

See Drug Consult reference: DRUG THERAPY OF TINNITUS 
3)  Adult: 

a)  General Information 
1)  Gabapentin was ineffective in treating tinnitus based on reviewed published literature (Piccirillo et 
al, 2007; Witsell et al, 2007; Bauer & Brozoski, 2006). According to 2 double
placebo-controlled trials involving nearly 200 patients with idiopathic bilateral or
there was no statistically significant difference in the primary outcome measure of Tinnitus Handicap
Inventory score improvement between gabapentin therapy (at doses up to 3600 milligrams daily) and 
placebo. Furthermore, no difference in subjective perceived improvement in quality
between treatment arms (Piccirillo et al, 2007; Witsell et al, 2007). Therefore, the role of gabapentin
symptomatic relief of tinnitus is questionable.  

b)  Clinical Trials 
1)  In an 8-week, double-blind, randomized, placebo-controlled trial (n=135), there was no difference 
between gabapentin and placebo in the relief of idiopathic tinnitus. Patients, aged
years (mean, 57 +/- 8.2 years), with a history of tinnitus for at least 6 months were included.
Additionally, enrolled patients were required to have a Tinnitus Handicap Inventory (THI) score (range, 
0 to 100; higher score indicative of a more severe condition) of 38 or greater. Study patients were 
randomized to receive gabapentin at a maintenance dose of 900 to 3600 milligrams (mg) daily
or matching placebo (n=56) for 8 weeks. Gabapentin was initiated at 900 mg/day given in 3 divided 
doses daily for 1 week, followed by gradual dose titration in 900-mg weekly
weeks until reaching a maximum daily dose of 3600 mg that was maintained for an additional 4 weeks.
While 86% of the patients in the active treatment arm reached a dosage of 3600 mg/day, 7% and 5% 
of the patients achieved a maintenance dosage of 2700 mg/day and 1800 mg/day,
Approximately 65% of the patients had history of tinnitus for 6 years or longer and approximately 50%
experienced bilateral tinnitus. The vast majority of the subjects also reported loud tinnitus and sleep 
disturbances. At baseline, approximately 50% of patients had THI scores
scores were 49.53 +/- 17.85 and 51.77 +/- 18.03 in the gabapentin and placebo groups,
Based on the modified intent-to-treat analysis of 115 patients who had received at least 1 dose of 
study medication during the maintenance-dose period and provided at
assessment, there was no statistical difference in the primary outcome measure of THI
improvement from baseline to study end point at week 8 between the gabapentin and placebo arms 
(difference from baseline, 11.3 vs 11; between-group difference, 0.3; 95% CI,
Furthermore, the between-group difference in the number of patients experiencing a clinically
meaningful change in THI score (difference of 20 or greater from baseline) was not statistically 
significant (gabapentin, 37% vs placebo, 32%; p=0.56). Statistically nonsignificant
gabapentin and placebo were not affected by age, sex, race, or history of tinnitus. Among other
efficacy outcomes, there were no significant between-group differences in the global rating of tinnitus 
bother and global improvement (Piccirillo et al, 2007). 
2)  In a single-center, double-blind, randomized, placebo-controlled trial (n=76), there was no 
significant difference between gabapentin and placebo in the relief of
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range, 29 to 84 years; mean, 55 +/- 11 years), with a history of nonpulsatile, bilateral or
tinnitus for at least 3 months of duration were randomized to receive either gabapentin (n=52) or 
matching placebo (n=24) for 6 weeks. Gabapentin was initiated at 300
then 900 mg/day given in 3 divided doses daily for 1 week, followed by dose escalation to
mg/day that was maintained for an additional 2 weeks. During week 5 and 6, gabapentin dose was 
tapered to 900 mg and 300 mg per day, respectively. Efficacy was evaluated at week
month after the end of the study medication taper. The vast majority (91%) of the patients had history 
of tinnitus for 6 months or longer, with 59% experiencing bilateral tinnitus and 88.6% rating their 
tinnitus symptoms of moderate or worse bother. The mean baseline Tinnitus Handicap
score (primary outcome measure) was 37.8 +/- 23 in the gabapentin arm and 45.8 +/
placebo arm (p not significant). While both groups reported a significant
end of week 4, there was no statistically significant difference in the change of THI
gabapentin and placebo arm at corresponding intervals (p above 0.96). Furthermore, no difference in 
Total Mood Score change was noted between treatment arms (p above
absence of hearing loss did not affect efficacy outcomes (Witsell et al,

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Amitriptyline 

Baclofen 

Lamotrigine 

Lorazepam 

Nortriptyline Hydrochloride 

Propranolol 

Ropinirole 

Topiramate 

 
4.6.A   Amitriptyline 

 
4.6.A.1   Diabetic peripheral neuropathy 

a)  There was no difference as measured by pain scales and global pain scores between amitriptyline and 
gabapentin in the treatment of diabetics with peripheral neuropathy pain (Morello et al,
patients with stable glycemic control (n=21) received either gabapentin or amitriptyline for 6 weeks and
were then crossed-over to the other arm of therapy for 6 weeks with a 1-week wash
Dosage was adjusted based on the patient's response with gabapentin doses ranging
milligrams (mean dose 1565 mg) and amitriptyline doses ranging from 25 to 75 mg (mean dose 59
Both drugs significantly decreased pain scores from baseline (both p less than 0.001). Amitriptyline 
provided moderate or greater pain relief in 67% of patients while gabapentin provided relief in 52% of 
patients (p=0.26). There was no statistically significant difference in occurrence of
the drugs except for increased weight gain with amitriptyline. 

 
4.6.B   Baclofen 

 
4.6.B.1   Nystagmus 

a)  In a double-blind, cross-over trial, gabapentin (up to 900 milligrams/day) was more effective than 
baclofen (up to 30 milligrams/day) for acquired pendular nystagmus, however,
effective for downbeat nystagmus (Averbuch-Heller et al, 1997). In 15 patients with acquired
nystagmus, gabapentin significantly improved visual acuity and median eye speed in all 3 planes. Baclofen 
produced no significant change in visual acuity and only affected eye speed in the vertical plane. In 6 
patients with downbeat or torsional downbeat nystagmus, changes in median slow
less consistent with both drugs. In all 21 patients, gabapentin produced a significant increase in far
near visual acuity (p less than 0.05) and decrease in median eye speed (p less than 0.01) . Baclofen had 
no significant effect on visual acuity but did reduce median, vertical eye speed (p less than 0.01).

 
4.6.C   Lamotrigine 
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4.6.C.1   Mood disorder 

a)  Preliminary results from a cross-over study (randomized, double- blinded) suggest that LAMOTRIGINE 
may be superior to GABAPENTIN, as well as placebo, for the improvement of refractory mood disorders 
(n=31) (Frye et al, 2000). Study subjects included bipolar I (11), bipolar II (14), and unipolar (6) patients (of 
the bipolar, 23 were rapid-cycling); all had tried other mood stabilizing agents
those who had responded by 6 weeks were 52% for lamotrigine, 26% for gabapentin, and 23% for
based on the Clinical Global Impression (CGI) scale modified for bipolar illness (p=0.011, lamotrigine vs
gabapentin); responders were defined as those who were much or very much improved on the CGI scale. 
Both agents were well-tolerated. The one exception was a patient who developed
lamotrigine; the rash progressed to toxic epidermal necrolysis, requiring treatment in a burn unit; the
made a full recovery. A trend showed that subjects tended to lose weight on lamotrigine relative to the 
weight gained on gabapentin. Lamotrigine was initiated at a dose of 25 milligrams (mg) daily in week 1, 
titrated to 50 mg/day in week 2, 50 to 100 mg/day in week 3, 150 to 300 mg for weeks 4
500 mg for weeks 5 to 6. Gabapentin was given at an initial daily dose of 900 mg, titrated to 1500 mg by 
the end of week 1, 2700 mg by the end of the second week, 3600 mg by week 3, 4200 by week 4, and 
4800 mg by week 5 to 6. Mean daily doses as of week 6 were 274 mg for lamotrigine and 3987
gabapentin. 

4.6.C.2   Adverse Effects 
a)  In healthy volunteers, cognitive difficulties were associated with topiramate while gabapentin and 
lamotrigine had only minimal effects (Martin et al, 1999a). Healthy young adults
receive topiramate 5.7 milligrams/kilogram (mg/kg), lamotrigine 7.1 mg/kg, or
were titrated up over 4 weeks. Neurobehavioral performances were then compared at baseline, 2
and 4 weeks. For the visual serial addition test, the topiramate group made significantly more errors during 
week 2 (p less than 0.02) and during week 4 (p less than 0.004) than the lamotrigine or gabapentin groups. 
On the symbol digits modalities test, the topiramate group performed poorer than
gabapentin at week 2 (p less than 0.005) and worse than the lamotrigine group at week 4 (p less than
0.04). On memory tests at week 2 the topiramate group was worse than the gabapentin group (p less than 
0.05). The lamotrigine group was below that of the gabapentin group but above the topiramate group. At 
week 4 the groups were similar. The topiramate group also reported more symptoms of depressed
week 4 compared to the lamotrigine and gabapentin groups (p less than 0.004), and had more anger
hostility symptoms than the lamotrigine group at week 4 (p less than 0.02). Further long
should be evaluated. 

 
4.6.D   Lorazepam 

 
4.6.D.1   Alcohol withdrawal syndrome 

a)  In a randomized, double-blind trial (n=100), high-dose gabapentin led to significantly lower Clinical 
Institute Withdrawal Assessment for Alcohol-revised (CIWA-Ar) scores compared with
outpatients with alcohol withdrawal. Patients with alcohol dependence and withdrawal (using the Diagnostic
and Statistical Manual of Mental Disorders Fourth Edition (DSM-IV) criteria), a Mini
score of 26 or higher, and a CIWA-Ar score of 10 or greater who volunteered
withdrawal received 4 days of gabapentin or lorazepam. One of the following 3 fixed
gabapentin were administered: 1) 200 milligrams (mg) 3 times daily for 3 days, then 200 mg twice daily on 
day 4 (600 mg arm; n=16); 2) 300 mg 3 times daily for 3 days, then 300 mg twice daily on day 4 (low
arm; n=28; mean age, 38.4 +/- 1.82 years (yr); mean drinks/day in previously 14
or 3) 400 mg 3 times daily for 3 days, then 400 mg twice daily on day 4 (high
40.5 +/- 2.25 yr; mean drinks/day in previously 14 days, 16.8 +/- 2.18 drinks); however, the 600 mg arm 
was discontinued after one near syncopal event and 2 patient-reported seizure
patients in this arm were not included in the final analysis. The lorazepam fixed
administered as 2 mg 3 times daily for 3 days, then 2 mg twice daily on day 4 (n=28; mean
1.83 yr; mean drinks/day in previously 14 days, 11.4 +/- 1.11 drinks). CIWA
daily during the medication phase and on 1, 2, and 7 days posttreatment (follow
received oral thiamine 100 mg daily for 12 days. Patients could take blinded, prepackaged supplemental 
gabapentin or lorazepam as needed on days 1 to 4 to treat subjective symptoms of alcohol
there were no significant differences (p=0.75) in supplemental medication use between gabapentin and
lorazepam-treated patients. The mean CIWA-Ar score was significantly lower in the high
arm but not the low-dose gabapentin arm compared with the lorazepam arm
(gabapentin: low-dose, 4.52 +/- 39 (standard error (SE)); high-dose, 3.14 +/
0.38 (SE); high-dose gabapentin versus (vs) lorazepam p less than 0.05) and the follow
(gabapentin: low-dose, 1.79 +/- 0.32 (SE); high-dose, 1.03 +/- 0.31 (SE); lorazepam: 2.53 +/
high-dose gabapentin vs lorazepam p less than 0.01). Mean alcohol craving scores
analog scale of zero millimeters (mm) (no discomfort) to 100 mm (greatest discomfort)) were
less than 0.05) lower in patients who received gabapentin (gabapentin: low
dose, 28.73 +/- 4.6 (SE)) compared with lorazepam (42.7 +/- 4.7 (SE)) during the medication phase; 
however, alcohol craving scores were not significantly different between the
phase (gabapentin: low-dose, 13.9 +/- 5.3 (SE); high-dose, 20.4 +/- 4.8 (SE); lorazepam: 20.8
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Mean anxiety scores (evaluated using the Zung Anxiety Scale) were significantly (p less than 0.05) lower in
patients who received gabapentin (gabapentin: low-dose, 32.11 +/- 1.74 (SE); high
(SE)) compared with lorazepam (36.98 +/- 1.5 (SE)) during the medication phase and
score was significantly (p less than 0.01) improved in the high-dose gabapentin arm but not the low
gabapentin arm compared with lorazepam arm during the follow-up phase (gabapentin: low
1.3 (SE); high-dose, 28.8 +/- 1.2 (SE); lorazepam: 33.9 +/- 1.1 (SE)). During the medication phase, patients 
in the low-dose gabapentin arm had significantly (p less than 0.01) improved
(BDI) scores and patients in the high-dose gabapentin arm had significantly (p less than 0.05)
sleep scores evaluated using the Epworth Sleepiness Scale compared with patients in the lorazepam arm. 
The incidence of patient-reported adverse effects did not differ between the gabapentin and lorazepam 
arms (p=0.74) (Myrick et al, 2009). 

 
4.6.E   Nortriptyline Hydrochloride 

 
4.6.E.1   Postherpetic neuralgia 

a)  In a randomized, double-blind, parallel-group, 9-week study (n=76) in patients with post
neuralgia (PMH), gabapentin was as effective, but was tolerated better with fewer side
nortriptyline. Adult PMH patients with a history of greater than 8 weeks of PMH pain after healing of
pain intensity of at least 40 millimeters (mm) on a 100 mm visual analog scale (VAS) at screening and
randomization, and average pain score of at least 4 on the Likert scale during the baseline week were 
randomized after a 1-week run-in period to receive nortriptyline 25 milligrams
age 52.5 years; n=38) or gabapentin 300 mg orally three times daily (mean age 55.6
weeks. Doses were escalated based on tolerability and pain relief every 2 weeks up to a maximum of
nortriptyline 50 mg three times daily and gabapentin 900 mg three times daily. At baseline, the mean daily 
pain score on the Likert scale was 5.8 +/- 1.4 and 5.6 +/- 1.1 in the nortriptyline and gabapentin arm, 
respectively. VAS pain score was also comparable between treatment arms with corresponding
5.3 +/- 1.3 and 4.8 +/- 1.2, respectively. Results of the study were based on the modified intent
population (n=70). For the primary efficacy outcome of change in pain score (11
baseline to study end, there was a 47.6% and 42.8% reduction in average pain
and gabapentin groups, respectively, with 38.8% (n=14) and 38.2% (n=13) of patients
and gabapentin groups, respectively, showing improvement in their baseline pain VAS scores. A
than 50% improvement in baseline pain scores on the Likert scale was reported in 9 (25%) and 7 (21%) 
patients, respectively, in the nortriptyline and gabapentin groups. For secondary outcomes, there was 
significant improvement in sleep scores (46% vs 52%, for nortriptyline and gabapentin,
and Short Form McGill Pain Questionnaire (SF-MPQ) scores for pain were significantly reduced in both
groups. Clinical effectiveness was improved (27.8% vs 23.8%, for nortriptyline and gabapentin, 
respectively). Approximately two-thirds of patients in both groups moved to a lower grade
in the categorical scale, and disability rating improved (41.5% vs 39.6%, for nortriptyline and
respectively). The results of the primary and secondary outcomes, however, showed no statistically
significant differences between the 2 groups. In the nortriptyline group, 58.3% (n=21) of patients reported 
adverse events, with dry mouth (50%), constipation (22.2%), postural hypotension (33.3%), and sleepiness 
(16.7%) being the most common. Gabapentin was well tolerated with sleepiness being
(11.8%) adverse event reported (Chandra et al, 2006). 

 
4.6.F   Propranolol 

 
4.6.F.1   Essential tremor 

a)  In a comparative, double-blind, crossover, placebo-controlled study, gabapentin 400 milligrams (mg) 
three times daily was as effective as propranolol 40 mg three times daily when compared
treatment of patients with essential tremor (Gironell et al, 1999). Patients (n=20) were randomized to
initially receive either gabapentin, propranolol, or placebo for a two-week treatment duration and then 
crossed-over to the other 2 arms with a 1-week washout period between treatments.
with gabapentin and propranolol treatment were seen in the Tremor Clinical Rating Scale
clinical examination and motor task performance as compared to placebo (p less than 0.05, p=0.002,
respectively). No differences in self-reported subjective disability scale or neurophysiologic data obtained 
from accelerometry were noted between the 3 groups. 

 
4.6.G   Ropinirole 

 
4.6.G.1   Restless legs syndrome 

a)  Investigators of an open-label, pilot study did not find significant differences in the tolerability and the
efficacy of ropinirole and gabapentin for treatment of idiopathic restless leg syndrome. Patients were 
randomized to receive either gabapentin 300 milligrams (mg) 2 hours before
0.25 mg in the late afternoon and 2 hours before bedtime (n=8). Doses were titrated in steps of
gabapentin and 0.25 mg for ropinirole until symptoms of restless leg syndrome clearly improved or
disappeared. After 4 weeks of therapy, mean gabapentin doses were 750 mg (range 300 to 1,200 mg) daily 
and mean ropinirole doses were 0.78 mg (range 0.25 to 1.5 mg). Polysomnographic
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number of periodic leg movements per hour of sleep time (PLMS index) had decreased in the gabapentin 
arm from 39.2 times to 22.6 (p=0.012) and the number of arousals, due to periodic leg movements during 
sleep, per hour of sleep time (PLMS arousal index) decreased from 6.7 to 2.4 time
efficiency, total sleep time, sleep latency and duration of slow wave sleep did not significantly change.
the ropinirole arm, the PLMS index decreased from 48.4 to 13.2 times (p=0.018), however, the PLMS 
arousal index did not significantly change (8.6 versus 9.3, p=0.123). Unlike the
the ropinirole arm had significant changes in their sleep architecture compared to baseline with
sleep (p=0.007), less deep (p=0.001) and REM sleep (p=0.003), less total sleep (p=0.015) and lower sleep
efficiency (p=0.01). Six to 10 months later, gabapentin patients were still on therapy (mean dosage 300 to 
900 mg per day). Of the 8 patients on ropinirole, only 3 were still on therapy. One ropinirole patient did not 
experience sufficient relief and was switched to gabapentin and the other 4 patients
take any medications. Mild and transient numbness, dizziness, sleepiness and headache were reported
with gabapentin use. Ropinirole was associated with nausea and sleepiness that was also mild and 
transient (Happe et al, 2003). 

 
4.6.H   Topiramate 

1)  Adverse Effects 
a)  In healthy volunteers, cognitive difficulties were associated with topiramate while gabapentin and 
lamotrigine had only minimal effects (Martin et al, 1999). Healthy young adults
receive topiramate 5.7 milligrams/kilogram (mg/kg), lamotrigine 7.1 mg/kg, or
were titrated up over 4 weeks. Neurobehavioral performances were then compared at baseline, 2
and 4 weeks. For the visual serial addition test, the topiramate group made significantly more errors during 
week 2 (p less than 0.02) and during week 4 (p less than 0.004) than the lamotrigine or gabapentin groups. 
On the symbol digits modalities test, the topiramate group performed poorer than
gabapentin at week 2 (p less than 0.005) and worse than the lamotrigine group at week 4 (p less than
0.04). On memory tests at week 2 the topiramate group was worse than the gabapentin group (p less than 
0.05). The lamotrigine group was below that of the gabapentin group but above the topiramate group. At 
week 4 the groups were similar. The topiramate group also reported more symptoms of depressed
week 4 compared to the lamotrigine and gabapentin groups (p less than 0.004), and had more anger
hostility symptoms than the lamotrigine group at week 4 (p less than 0.02). Further long
should be evaluated. 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antipsychotic 
Diphenylbutylpiperidine 
Dopamine Antagonist 

2)  Dosing Information 
a)  Adult 

1)  Gilles de la Tourette's syndrome 
a)  initial, 1-2 mg a day ORALLY in divided doses; may increase dosage gradually every other day to a MAX 
dose of 10 mg/day or 0.2 mg/kg/day whichever is smaller 

b)  Pediatric 
1)  Safety and effectiveness not established in children under age 12 

a)  Gilles de la Tourette's syndrome 
1)  initial, 0.05 mg/kg/day ORALLY preferably taken once at bedtime; the dosage may be increased 
every third day to a maximum of 0.2 mg/kg/day not to exceed 10 mg/day 

3)  Contraindications 
a)  aggressive schizophrenics when sedation is required 
b)  concurrent administration of pemoline, methylphenidate or amphetamines that may cause motor and phonic tics 
c)  concurrent administration with dofetilide, sotalol, quinidine, other Class Ia and III anti-arrhythmics, mesoridazine, 
thioridazine, chlorpromazine, and droperidol 
d)  concurrent administration with sparfloxacin, gatifloxacin, moxifloxacin, halofantrine, mefloquine, pentamidine, 
arsenic trioxide, levomethadyl acetate, dolasetron mesylate, probucol, tacrolimus, ziprasidone, sertraline, and 
macrolide antibiotics 
e)  concurrent administration with drugs that have demonstrated QT prolongation as one of their pharmacodynamic 
effects, and less potent inhibitors of CYP3A4 (zileuton, fluvoxamine) 
f)  congenital or drug-induced long QT syndrome 
g)  high doses (greater than 10 mg/day) 
h)  history of cardiac arrhythmias 
i)  hypersensitivity to pimozide 
j)  Parkinson's disease 
k)  patients with known hypokalemia or hypomagnesemia 
l)  severe central nervous system depression 
m)  simple tics or tics not associated with Tourette's syndrome 

4)  Serious Adverse Effects 
a)  Agranulocytosis 
b)  Cholestatic jaundice syndrome 
c)  Death 
d)  Disorder of hematopoietic structure 
e)  Drug-induced lupus erythematosus, Systemic 
f)  Ineffective thermoregulation, Heatstroke or hypothermia 
g)  Leukopenia 
h)  Neuroleptic malignant syndrome 
i)  Obstipation 
j)  Paralytic ileus 
k)  Priapism 
l)  Prolonged QT interval 
m)  Seizure 
n)  Thrombocytopenia 
o)  Torsades de pointes 

5)  Clinical Applications 
a)  FDA Approved Indications 

1)  Gilles de la Tourette's syndrome 
 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

      

DRUGDEX® Evaluations 
 

PIMOZIDE 
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Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product 
Index) 
B)  Synonyms 

Pimozide 
C)  Physicochemical Properties 

1)  Molecular Weight 
a)  461.56 (Canada, 1997)  

2)  Solubility 
a)  Systemic: Less than 0.01 mg per mL in water (Prod Info Orap, 96).  

 
 1.2   Storage and Stability 

A)  Oral route 
1)  Store Orap(R) tablets at controlled room temperature, 15 to 30 degrees Celsius (59 to 86 degrees 
Fahrenheit) (Prod Info Orap(R), 2003). Dispense in a light resistant container. 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 

 
1.3.1   Normal Dosage 

Chronic schizophrenia 

Gilles de la Tourette's syndrome 

 
1.3.1.A   Chronic schizophrenia 

1)  SUMMARY 
a)  Usual daily oral doses range from 2 to 12 milligrams and doses up to 20 mg have been used. 
Moderate doses of neuroleptic drugs, defined as between 165 and 375 milligram equivalent of 
chlorpromazine, were preferred in the maintenance therapy of chronic psychosis in a meta-analysis of 
22 randomized control trials (Bollini et al, 1994). The association between dose and clinical 
effectiveness and side effects was assessed. At doses greater than 375 milligram equivalent of 
chlorpromazine, there was no incremental clinical improvement seen, and adverse reactions occurred 
at a significantly higher rate. 

2)  Effective doses in chronic schizophrenia have been 2 to 12 milligrams daily (Kolivakis et al, 1974b; 
Cesarec et al, 1974); (Lapierre & Lavallee, 1975; Simms & Burnside, 1975)(Claghorn, 1974a; Gross, 1974b; 
DeSilva & Masheter, 1971; Janssen et al, 1972a). The optimal maintenance dose for patients previously 
maintained on other psychotic agents appears to be 6 mg daily (Pinder et al, 1976b). In all studies, lower 
doses are initiated (2 mg daily) and increased based upon clinical response. 
3)  Evidence from clinical studies suggest that pimozide may be more effective in the treatment of autistic 
patients with chronic schizophrenia and associated emotional withdrawal, delusions and hallucinations, as 
opposed to the agitated and aggressive patients (Janssen et al, 1972a; Pinder et al, 1976b). 
4)  There is no relationship between types of previous antipsychotic medications and response to pimozide 
(Pinder et al, 1976b). 
5)  Pimozide was equally effective in doses of 3 or 8 milligrams daily in the treatment of schizophrenia; 
however, extrapyramidal symptoms were significantly higher in patients taking 8 milligram doses. The author 
recommends initial doses of 3 milligrams daily (Fleischhauer, 1978). 

 
1.3.1.B   Gilles de la Tourette's syndrome 
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1)  A slow and gradual introduction of pimozide is required to suppress tics; the dose should be carefully 
titrated to balance tic suppression with the untoward side effects of the drug. The manufacturer recommends 
initial doses of 1 to 2 milligrams/day in divided doses, increasing thereafter every other day; most patients 
are maintained effectively on doses of less than 0.2 milligram/kilogram/day, or 10 milligram/day, whichever 
is less. Doses of 0.2 milligram/kilogram/day or 10 milligrams/day should not be exceeded (Prod Info Orap
(R), 2003). 
2)  Doses of 2 to 12 milligrams daily have been effective in GILLES DE LA TOURETTE SYNDROME (Ross 
& Moldofsky, 1978b). 

1.3.1.C   IMPORTANT NOTE 
1)  Sudden, unexpected deaths have occurred in patients receiving HIGH DOSES of Orap(R), ie, doses 
greater than 10 milligrams (Mulcahy, 1999). 

1.3.1.D   SINGLE DAILY DOSE 
1)  Due to the long half-life of pimozide, the drug may be administered once daily (Pinder et al, 1976b). 
Other reports have indicated that 4 times the initial single daily dose was effective when administered 
weekly in chronic schizophrenia (once weekly to a maximum of 60 milligrams). In one study, the average 
dose of pimozide weekly was 40 milligrams (range, 10 to 60 milligrams) (McCreadie et al, 1982b). 

 
1.3.2   Dosage in Renal Failure 

A)  Reductions in dose do not appear necessary in renal failure due to the small amount of pimozide excreted 
unchanged in the urine (less than 1% unchanged drug) (Baro et al, 1972a). 

 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Reductions in dose should be considered in severe hepatic insufficiency since a large portion of the drug is 
metabolized in the liver (Baro et al, 1972a). 

 
1.3.4   Dosage in Geriatric Patients 

A)  An initial dosage of 1 milligram/day is recommended in geriatric patients (Semla et al, 1997). 
 
 1.4   Pediatric Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

 
1.4.1   Normal Dosage 

Oral route 

Gilles de la Tourette's syndrome 

 
1.4.1.A   Oral route 

1)  Doses of 1 to 2 milligrams daily have been effective in the treatment of schizophrenic and behavioral 
symptoms in children age 9 to 14 years (Pangalila-Ratulangi, 1973). Other data indicate the efficacy of 1 to 
3 milligrams pimozide daily in adolescents 13 to 20 years of age with childhood or juvenile schizophrenia 
(LeVann, 1971). 

 
1.4.1.B   Gilles de la Tourette's syndrome 

1)  The manufacturer recommends an initial dose of 0.05 milligram/kilogram taken at bedtime. Every third 
day the dose may be increased to a maximum of 0.2 mg/kg but should not exceed 10 mg/day. Dose-
response data concerning the effects of pimozide on tic manifestations in children younger than 12 years are 
unavailable (Prod Info Orap(R), 2003). 
2)  PIMOZIDE had a similar safety profile in 36 children ages 2 to 12 years as it did in older patients, 
according to a 24-week open label study. Thus, there are no safety findings that would preclude its use in 
pediatric patients 2 to 12 years of age. However, the manufacturer does not recommend its use in pediatric 
patients for any condition other than Tourette's syndrome as the drug has not been evaluated in other 
childhood disorders (Prod Info Orap(R), 2003). 
3)  Others recommend starting doses in both adults and children of 1 milligram pimozide at bedtime, with 
dose increases of 1 milligram every 5 to 7 days until symptoms are observed to decrease by at least 70%, or 
adverse effects occur without symptomatic benefit (or if symptoms decrease and adverse effects occur at 
the same time). If toxicity interferes slightly with functioning, dose reductions of 1 milligram weekly are 
suggested. If toxicity is severe, the dose should be reduced by one half immediately; titration should be 
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reinstituted at intervals ranging from 7 to 30 days after disappearance of severe adverse effects (Shapiro et 
al, 1987). 

1.4.1.C   IMPORTANT NOTE 
1)  Sudden, unexpected deaths have occurred in patients receiving HIGH DOSES of Orap(R), ie, doses 
greater than 10 milligrams (Mulcahy, 1999). 

 
1.4.2   Dosage in Renal Failure 

A)  Reductions in dose do not appear necessary in renal failure due to the small amount of pimozide excreted 
unchanged in the urine (less than 1% unchanged drug) (Baro et al, 1972a). 

 
1.4.3   Dosage in Hepatic Insufficiency 

A)  Reductions in dose should be considered in severe hepatic insufficiency since a large portion of the drug is 
metabolized in the liver (Baro et al, 1972a). 

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Peak Response 

a)  Schizophrenia: 1 to 3 weeks (Fleischhauer, 1978a); (Chouinard, 1970). 
B)  Duration 

1)  Single Dose 
a)  Schizophrenia, oral: 24 to 48 hours (Pinder et al, 1976a). 

 
 2.2   Drug Concentration Levels 

A)  Time to Peak Concentration 
1)  Oral: 6 to 8 hours (Prod Info Orap(R), 2003a; McCreadie et al, 1979; Baro et al, 1972). 

a)  Peak plasma levels following single 6 mg and 24 mg doses were 4 ng/mL and 16 ng/mL at 6 hours, 
respectively (McCreadie et al, 1979). 
b)  Following multiple doses of 6 mg once daily for 4 days, peak plasma concentrations were 4, 5, 8, and 10 
ng/mL on each successive day (McCreadie et al, 1979). 
c)  Following a single 2 mg oral dose of pimozide in children with Tourette's syndrome, peak plasma 
concentrations of 7.2 ng/mL were achieved in approximately 7 hours (Sallee et al, 1987). 

 
 2.3   ADME 

Absorption 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  More than 50% (Prod Info Orap(R), 2003a). 

a)  More than 50% of an oral dose of pimozide is absorbed and the drug undergoes significant hepatic 
first- pass metabolism (Prod Info Orap(R), 2003a). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Liver: Eextensive (Prod Info Orap(R), 2003a; Pinder et al, 1976a; Baro et al, 1972). 

a)  Metabolized via N-dealkylation (Prod Info Orap(R), 2003a; Pinder et al, 1976a; Baro et al, 1972). 
b)  PIMOZIDE is metabolized at least in part by cytochrome P450 IIIA (CYP3A) isoenzymes. Significant 
drug interactions may occur if pimozide is co-administered with drugs that inhibit CYP3A enzymes, ie, 
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macrolides (clarithromycin, erythromycin, dirithromycin, troleandomycin), azole antifungals 
(ketoconazole, itraconazole), protease inhibitors (ritonavir, saquinavir, indinavir, nelfinavir), nefazodone, 
and zileuton. Pimozide may also be metabolized by CYP1A2 isoenzymes and a theoretical potential 
exists for drug interactions between pimozide and drugs which inhibit CYP1A2 (Prod Info Orap(R), 
2003a; Mulcahy, 1999). 

B)  Metabolites 
1)  4, 4-bis-(4-fluorophenyl) butyric acid, (Prod Info Orap(R), 2003a; Baro et al, 1972). 
2)  1-(4-piperidyl)-2-benzimidazolinone, (Prod Info Orap(R), 2003a; Baro et al, 1972). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Excretion (%) 

a)  38% to 45% (Pinder et al, 1976a; Baro et al, 1972). 
2)  Excreted drug is 1% unchanged drug and two-thirds the 4-bis-(4-fluorophenyl) butyric acid metabolite 
(Baro et al, 1972). 
3)  Renal excretion is the major route of elimination of pimozide and its metabolites (Prod Info Orap(R), 
2003a). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  53 to 55 hours (Prod Info Orap(R), 2003a; McCreadie et al, 1979). 
1)  An elimination half-life of 66 hours was reported in children with Tourette's syndrome following a 
single 2 mg oral dose (Sallee et al, 1987). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

 
 3.1   Contraindications 

A)  aggressive schizophrenics when sedation is required 
B)  concurrent administration of pemoline, methylphenidate or amphetamines that may cause motor and phonic tics 
C)  concurrent administration with dofetilide, sotalol, quinidine, other Class Ia and III anti-arrhythmics, mesoridazine, 
thioridazine, chlorpromazine, and droperidol 
D)  concurrent administration with sparfloxacin, gatifloxacin, moxifloxacin, halofantrine, mefloquine, pentamidine, 
arsenic trioxide, levomethadyl acetate, dolasetron mesylate, probucol, tacrolimus, ziprasidone, sertraline, and 
macrolide antibiotics 
E)  concurrent administration with drugs that have demonstrated QT prolongation as one of their pharmacodynamic 
effects, and less potent inhibitors of CYP3A4 (zileuton, fluvoxamine) 
F)  congenital or drug-induced long QT syndrome 
G)  high doses (greater than 10 mg/day) 
H)  history of cardiac arrhythmias 
I)  hypersensitivity to pimozide 
J)  Parkinson's disease 
K)  patients with known hypokalemia or hypomagnesemia 
L)  severe central nervous system depression 
M)  simple tics or tics not associated with Tourette's syndrome 

 
 3.2   Precautions 

A)  elderly patients with dementia-related psychosis (unapproved use); increased risk of death reported with both 
conventional and atypical antipsychotics when used to treat behavorial and psychological symptoms associated with 
dementia (US Food and Drug Administration, 2008) 
B)  concomitant administration with inhibitors of cytochrome P450 IA2 (CYP1A2) and CYP 3A4 enzymes 
C)  concomitant use of CNS depressants (exaggerated depression) 
D)  concomitant use of fluoxetine and pimozide may cause bradycardia 
E)  elderly patients (increased sensitivity) 
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F)  epileptic patients (may exacerbate seizures) 
G)  grapefruit juice consumption 
H)  history of neuroleptic malignant syndrome, tardive dyskinesia 
I)  impaired liver or kidney function 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hepatic Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Other 

 
3.3.1   Cardiovascular Effects 

Cardiovascular finding 

Dead - sudden death 

Hypotension 

 
3.3.1.A   Cardiovascular finding 

1)  Sudden cardiac death, prolongation of the QT interval with possible ventricular arrhythmias, and 
hypotension are described with the administration of pimozide. 

 
3.3.1.B   Dead - sudden death 

1)  Summary 
a)  Sudden death is described with administration of pimozide. The mechanism may be due to 
PROLONGED QT INTERVAL and the development of VENTRICULAR ARRHYTHMIAS (Prod Info 
Orap(R), 2003; Fulop et al, 1987; Anon, 1985; Pinder et al, 1976; Huber et al, 1971). 

2)  LITERATURE REPORTS 
a)  During experimental studies of pimozide for conditions other than Tourette's syndrome, sudden, 
unexpected deaths occurred. Pimozide dosages were approximately 1 milligram/kilogram (mg/kg). It is 
speculated that prolongation of the QT interval predisposed patients to ventricular arrhythmia. The 
manufacturer recommends performing an electrocardiogram (ECG) before initiation of pimozide therapy 
and periodically thereafter, especially during periods of dose adjustment (Prod Info Orap(R), 2003). 
b)  Electrocardiogram (ECG) changes seen during clinical trials in Tourette's syndrome and 
schizophrenia patients include prolongation of the QT interval, flattening, notching, and inversion of the 
T wave, and the appearance of U waves. Sudden, unexpected deaths have occurred at doses greater 
than 20 milligrams/day (Prod Info Orap(R), 2003). 
c)  The manufacturer of pimozide has reported sudden, unexpected deaths in some patients taking 
doses greater than 10 milligrams (mg). Deaths are due to ventricular dysrhythmia probably as a result 
of prolongation of the QT interval. Drug interactions with drugs inhibiting metabolism of pimozide and 
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resulting in increased plasma concentrations could result in QT prolongation (Anon, 1999). 
d)  An association with sudden death in schizophrenic patients has been postulated from doses in the 1 
milligram/kilogram (mg/kg) range. The mechanism may be from prolongation of the QT interval (Anon, 
1985; Fulop et al, 1987). 
e)  About 25% of patients taking therapeutic dosages of pimozide have prolonged QT intervals similar to 
those caused by the phenothiazines (Anon, 1985). 
f)  Most studies have reported no significant effect of pimozide therapy, in high or low doses, on the 
electrocardiogram (Pinder et al, 1976). 
g)  One report of T WAVE CHANGES on electrocardiogram has been reported with pimozide therapy; 
however, a definite cause/effect relationship was not established (Huber et al, 1971). 

 
3.3.1.C   Hypotension 

1)  Summary 
a)  Isolated reports of hypotension have been reported during treatment with pimozide (Pinder et al, 
1976; Arfwidsson et al, 1971; Chouinard et al, 1970a). 

 
3.3.2   Dermatologic Effects 

Acne 

Dermatological finding 

Facial edema 

Rash 

 
3.3.2.A   Acne 

1)  Summary 
a)  CASE REPORT - One case of ACNE VULGARIS has been reported possibly in association with 
pimozide administration (Chouinard et al, 1970a). 

 
3.3.2.B   Dermatological finding 

1)  Skin rashes, acne, and facial edema are described with the administration of pimozide. 
 
3.3.2.C   Facial edema 

1)  Summary 
a)  Facial edema has been reported with administration of pimozide (Morris et al, 1970a). 

 
3.3.2.D   Rash 

1)  Summary 
a)  ERYTHEMATOUS SKIN RASHES occurred infrequently during pimozide administration (Pinder et 
al, 1976). 

 
3.3.3   Endocrine/Metabolic Effects 

Hyperprolactinemia 

Hyponatremia 

Weight gain 

Weight loss 

 
3.3.3.A   Hyperprolactinemia 

1)  Overview 
a)  Antipsychotic-induced hyperprolactinemia was reported in 65.6%, 45.1%, and 42.4% of women of 
childbearing potential, postmenopausal women, and men, respectively, in an open-label, clinical trial of 
patients treated with first-generation antipsychotics or risperidone at average doses of 4.2 to 5.2 
mg/day. Compared to baseline, prolactin levels were significantly elevated (p less than 0.05) following 
use of first-generation antipsychotics (ie, chlorpromazine, droperidol, flupenthixol, fluphenazine, 
haloperidol, paliperidone, perazine, perphenazine, pimozide, trifluoperazine, and zuclopenthixol) or 
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risperidone in several clinical trials of patients with schizophrenia. Younger patients and women of 
childbearing potential have a greater risk for hyperprolactinemia following treatment with higher doses 
of these antipsychotics. Hyperprolactinemia may potentially result in menstrual disturbances, sexual 
dysfunction, bone mineral density (ie, osteopenia and osteoporosis), and breast and pituitary tumors 
(Bostwick et al, 2009). 

2)  Hyperprolactinemia has been reported with antipsychotic drugs; the elevation in prolactin persists during 
chronic administration (Prod Info Orapred(R), 2004). Pimozide is associated with increased serum prolactin 
(Delitala, 1977). 
3)  The effect of pimozide on hypothalamo-pituitary functions was studied in 13 children with behavior 
disorders. Pimozide was associated with an increase in serum prolactin levels. No significant influence on 
growth hormone or cortisol secretion was induced by hypoglycemia. Serum thyroxine and triiodothyronine 
were not influenced by pimozide (Suwa et al, 1984). 

a)  Management 
1)  Appropriate drug selection, monitoring and management are all important when prescribing 
antipsychotics that have the potential for inducing hyperprolactinemia. Prior to treatment with an 
antipsychotic, question patients regarding changes in libido or galactorrhea. Female patients 
should be assessed for menstrual abnormalities and male patients, for erectile or ejaculatory 
dysfunction. In the event that any of these symptoms are present, consider obtaining baseline 
prolactin levels. Patients should be informed of the potential for sexual dysfunction with 
antipsychotic use. Several weeks after an antipsychotic is initiated, obtain a prolactin level 
measurement. In cases where the patient experiences troublesome adverse effects related to 
elevated prolactin levels and discontinuing the antipsychotic is not an option, treatment with a 
dopamine agonist (eg, bromocriptine or cabergoline) should be considered (Bostwick et al, 2009). 

 
3.3.3.B   Hyponatremia 

1)  Hyponatremia has been reported during post-marketing use of pimozide; causality cannot be established 
(Prod Info Orapred(R), 2004). 

 
3.3.3.C   Weight gain 

1)  Weight gain has been reported in patients treated with pimozide for conditions other than Tourette's 
disorder (Prod Info Orapred(R), 2004). 

 
3.3.3.D   Weight loss 

1)  Weight loss has been reported in patients treated with pimozide for conditions other than Tourette's 
disorder (Prod Info Orapred(R), 2004). 

 
3.3.4   Gastrointestinal Effects 

Gastrointestinal tract finding 

Loss of appetite 

 
3.3.4.A   Gastrointestinal tract finding 

1)  Summary 
a)  Pimozide has infrequently been associated with gastrointestinal side effects including anorexia, 
NAUSEA, ABDOMINAL PAIN, DIARRHEA, and CONSTIPATION (Kline et al, 1977a; Pinder et al, 1976; 
Singh, 1971). 

2)  Nausea, abdominal pain, diarrhea, constipation, and anorexia are associated with the administration of 
pimozide. 

 
3.3.4.B   Loss of appetite 

1)  Summary 
a)  Significant weight loss (average 5.4 kilograms) was reported in all patients receiving pimozide for 
maintenance treatment of chronic schizophrenia (McCreadie et al, 1982a). 

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Hepatotoxicity 

1)  Transient increases in alkaline phosphatase have occurred during pimozide treatment; however, a 
cause/effect relationship has not been established. No cases of hepatic damage have been reported (Huber 
et al, 1971). 

 
3.3.9   Neurologic Effects 

Extrapyramidal disease 
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Neuroleptic malignant syndrome 

Neurological finding 

Parkinsonism 

Seizure 

 
3.3.9.A   Extrapyramidal disease 

1)  Summary 
a)  Extrapyramidal reactions to pimozide are the most frequent side effects of the drug, primarily 
TARDIVE DYSKINESIA, AKATHISIA, DYSTONIC REACTIONS, TREMORS and PARKINSONIAN 
SYMPTOMS, occurring in up to 15% of patients treated. Extrapyramidal reactions are generally dose- 
related in most patients and have been reversed by dose reduction in the majority (Prod Info Orap(R), 
2003; Pinder et al, 1976). 

2)  LITERATURE REPORTS 
a)  Tardive dyskinesia (TD) due to pimozide seems to be rare, occurring in some patients on long-term 
therapy or after drug therapy has been discontinued. The risk may be greater for elderly patients on 
high-dose therapy (Prod Info Orap(R), 2003). 
b)  A 6-year-old autistic boy developed repeated episodes of ACUTE DYSTONIC REACTION while 
receiving pimozide and subsequently thioridazine. Acute dystonic reactions occur within the first few 
days of neuroleptic administration and they are well controlled with diphenhydramine in children (Ernst 
et al, 1993). 
c)  Tardive dyskinesia appeared in a 17-year-old boy following withdrawal from a combination of 
pimozide and thioridazine. The CHOREODYSKINETIC MOVEMENT of the limbs and the trunk cleared 
with anticholinergic drugs but were dramatically worsened by dopaminergic receptor blockers (Monteiro, 
1985). 
d)  A case is reported of a 16-year-old female treated with pimozide 4 milligrams/day (mg/day) for 1 
day, the dose increased to 6 mg/day for 1 day. She developed neck stiffness and OCULOGYRIC 
CRISIS, which resolved with benztropine 2 milligrams intramuscularly. The dose was reduced to 4 
milligrams/day (mg/day) on day 3 but later in the day she suffered a tonic-clonic seizure. Pimozide was 
discontinued and no further seizures occurred (Larkin, 1983). 
e)  Some evidence indicates that pimozide exerts more prolific extrapyramidal effects than haloperidol 
(Haas & Beckmann, 1982a). 
f)  Extrapyramidal reactions respond readily to anticholinergic agents. Tardive dyskinesia was reported 
in 35% of patients receiving pimozide in one study (McCreadie et al, 1982a). 
g)  Pimozide has been mentioned as the causal agent in tardive dyskinesia (TD) in one review (Burke et 
al, 1982). 
h)  A single case of a 50-year-old alcoholic with late onset extrapyramidal side effects thought related to 
pimozide and alcohol withdrawal or alcohol intake was reported (Freed, 1982). 
i)  A severe dystonic reaction requiring discontinuance of pimozide and treatment with benztropine and 
diazepam was reported in a patient taking 4 milligrams/day for approximately 6 weeks (Logan et al, 
1982). 
j)  Sixteen patients were given pimozide doses up to 60 milligrams/day for 28 days with few side effects. 
Most notable were mild extrapyramidal effects (tremors and PERIORAL DYSKINESIAS) which 
responded to antiparkinsonian medication. Side effects were never prominent enough to require 
discontinuance of therapy (Shopin & Selzer, 1977). 
k)  Extrapyramidal effects may occur with therapeutic use. Extrapyramidal effects appeared only in the 
pimozide group in a placebo-controlled trial (Huber et al, 1971). 

 
3.3.9.B   Neuroleptic malignant syndrome 

1)  Summary 
a)  Neuroleptic malignant syndrome has been reported after pimozide administration (Prod Info Orap
(R), 2003). 

2)  Incidence: rare 
 
3.3.9.C   Neurological finding 

1)  Summary 
a)  AKATHISIA, SEDATION, and DROWSINESS, are described with the administration of pimozide 
(Prod Info Orap(R), 2003; Bloch et al, 1997; Kenway, 1973; Pinder et al, 1976; Singh, 1971; Kenway, 
1973; Chouinard et al, 1970a). 

2)  Excitement, insomnia, sedation, tinnitus, headache, extrapyramidal effects, dystonic reactions and 
seizures are described with the administration of pimozide. 
3)  LITERATURE REPORTS 

a)  Drowsiness was reported in one 35-year-old patient receiving pimozide (Kenway, 1973). 
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b)  Infrequently, pimozide has been associated with excitement, insomnia, anxiety, agitation, tinnitus, 
and headache (Pinder et al, 1976; Singh, 1971; Kenway, 1973; Chouinard et al, 1970a). 

 
3.3.9.D   Parkinsonism 

1)  Summary 
a)  Contrary to common belief, the results of a retrospective cohort study suggest that atypical 
antipsychotics may not be safer than typical antipsychotics when dose and potency are considered 
(Rochon et al, 2005). 

2)  LITERATURE REPORTS 
a)  The results of a cohort study indicate that high-dose atypical antipsychotic therapy carries a similar 
risk for the development of parkinsonism as does typical antipsychotic therapy. In a population-based, 
retrospective cohort study, adults (aged 66 years and older) with evidence of dementia were followed 
for up to 1 year for the development of parkinsonism symptoms associated with typical or atypical 
antipsychotic use. As compared with older adults receiving atypical antipsychotic therapy (ie, 
olanzapine, risperidone, quetiapine), incident parkinsonism was 30% more likely to occur in those taking 
typical antipsychotics (ie, chlorpromazine, haloperidol, perphenazine) (adjusted HR, 1.3; 95% CI, 1.04 
to 1.58), and 60% less likely to occur in patient who did not receive either therapy (HR, 0.4; 95% CI, 
0.29 to 0.43). Older adults using higher potency typical antipsychotics had almost a 50% greater risk of 
experiencing parkinsonism as compared with patients prescribed atypical antipsychotics (all were 
considered lower potency) (HR, 1.44; 95% CI, 1.13 to 1.84); however, in patients receiving lower 
potency typical antipsychotics, the risk of developing parkinsonism was no different from that in adults 
taking atypical antipsychotics (HR, 0.75; 95% CI. 0.48 to 1.15). In addition, a positive dose-related 
relationship was observed between the occurrence of incident parkinsonism and the use of atypical 
antipsychotics. The risk for developing parkinsonism was more than twice as great in patients using a 
high-dose atypical antipsychotic agent as compared with those prescribed a low-dose atypical 
antipsychotic agent (HR, 2.07; 95% CI, 1.42 to 3.02). Furthermore, patients taking a typical 
antipsychotic were found to have a similar risk for the development of parkinsonism as patients 
receiving high-dose atypical antipsychotic therapy (p=ns). The authors conclude that atypical 
antipsychotics may not be safer than typical antipsychotics when dose and potency are considered 
(Rochon et al, 2005). 

 
3.3.9.E   Seizure 

1)  Summary 
a)  Seizures are described with the administration of pimozide (Larkin, 1983; Burkitt & Faulkner, 1972; 
Pinder et al, 1976; Morris et al, 1970a). 

2)  Incidence: rare 
3)  LITERATURE REPORTS 

a)  A case report described a GRAND MAL SEIZURE in a 16-year-old girl during treatment of anorexia 
nervosa with pimozide. The seizure occurred after receiving 4 to 6 milligrams/day for 3 days. On the 
second day of treatment, the patient developed an oculogyric crisis which responded to benztropine 
(Larkin, 1983). 
b)  Pimozide may lower the seizure threshold in both epileptic and non-epileptic patients (Pinder et al, 
1976). 
c)  Seizure activity has been reported during pimozide therapy. It is unclear if pimozide possesses 
epileptogenic potential, but the drug should be used cautiously in epileptic patients (Burkitt & Faulkner, 
1972). 
d)  Seizures are described in three patients with no prior history of seizures and no exposure to 
epileptogenic drugs. All had been given pimozide and all had the dosage reduced or stopped prior to 
the seizures. The interval between the dosage change and the onset of seizures was 13 to 31 days. 
The dose given was not stated (Burkitt & Faulkner, 1972). 
e)  13.3% (n=30) of patients given pimozide developed slight tremor and two of these had slight rigidity 
on doses increasing to 9 milligrams per day (Morris et al, 1970a). 

 
3.3.10   Ophthalmic Effects 

Blurred vision 

Edema of eyelid 

Eye / vision finding 

Pupillary paralysis 

Retinal pigment deposits 
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3.3.10.A   Blurred vision 

1)  Summary 
a)  Blurred vision has occurred infrequently with pimozide therapy (Piyakulmala et al, 1977; Kline et al, 
1977a). 

 
3.3.10.B   Edema of eyelid 

1)  Summary 
a)  Blurred vision has occurred infrequently with pimozide therapy (Piyakulmala et al, 1977; Kline et al, 
1977a). 

 
3.3.10.C   Eye / vision finding 

1)  Blurred vision, edema of the eyelids (blepharedema), pupillary paralysis, OCULOGYRIC CRISIS, and 
retinal pigmentation are described with the administration of pimozide (Sharma et al, 1974). 

 
3.3.10.D   Pupillary paralysis 

1)  Summary 
a)  Pupillary paralysis was reported in a 24-year-old female following several weeks of therapy with 
pimozide 6 to 8 milligrams daily for schizophrenia (Crawford, 1971). 

2)  LITERATURE REPORTS 
a)  A patient developed parkinsonian tremor of the hands and legs and poor visual acuity followed by 
paralysis of the ciliary muscle of the eyes with fixed dilated pupils and paralysis of accommodation after 
pimozide administration. Benztropine 2 milligrams three times a day was administered resulting in 
alleviation of parkinsonian symptoms. The dose of pimozide was reduced to 2 milligrams daily and 
orphenadrine 50 milligrams (mg) three times a day was substituted for benztropine. Pupillary response 
gradually returned to normal over a period of 2 weeks (Crawford, 1971). 

 
3.3.10.E   Retinal pigment deposits 

1)  Summary 
a)  CASE REPORT - A single case of retinal pigmentation was reported in a patient on long-term 
fluphenazine who also received pimozide and haloperidol (McQueen, 1983). Other authors indicated no 
changes in ocular pigmentation with pimozide use as noted by slit-lamp examination (Pinder et al, 
1976). 

 
3.3.12   Psychiatric Effects 

 
3.3.12.A   Psychiatric sign or symptom 

1)  Summary 
a)  DEPRESSION, PHOBIAS and ANXIETY are described with the administration of pimozide (Prod 
Info Orap(R), 2003; Bloch et al, 1997; Kenway, 1973; Pinder et al, 1976; Singh, 1971; Kenway, 1973; 
Chouinard et al, 1970a). 

2)  Depression, anxiety, agitation and phobias are described with the administration of pimozide. 
3)  LITERATURE REPORTS 

a)  Four of 7 men being treated for stuttering with pimozide developed depression as measured on the 
Beck Depression Inventory (Bloch et al, 1997). Pimozide was started at 2 milligrams (mg)/day and 
increased, as tolerated, to 10 milligrams (mg). Three subjects became euthymic at 7 to 15 days after 
discontinuation. One subject was successfully treated with an antidepressant. Also, of these 4 subjects, 
1 developed akathisia and 3 developed mild parkinsonian symptoms. 
b)  One of the main advantages of pimozide over other neuroleptics is its low propensity to produce 
sedation and drowsiness. Very few clinical studies have reported sedation as a significant side effect. 
Infrequently, pimozide has been associated with excitement, insomnia, anxiety, agitation, tinnitus, and 
headache (Pinder et al, 1976; Singh, 1971; Kenway, 1973; Chouinard et al, 1970a). 
c)  SCHOOL PHOBIA induced by pimozide was reported in an 11- year-old boy being treated for 
Tourette syndrome. This type of pimozide-induced SEPARATION ANXIETY may be unique to patients 
with Tourette syndrome (Linet, 1985). 
d)  Several patients developed dose-related dysphoria or depression with administration of pimozide 
(Bruun, 1988). In every case a "threshold dose" could be identified above which the patient complained 
of dysphoria. 
e)  Depression, and dysphoria are described as frequent adverse effects of pimozide (Shapiro et al, 
1983). 

 
3.3.13   Renal Effects 

Nocturnal enuresis 

Urinary incontinence 
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Urogenital finding 

 
3.3.13.A   Nocturnal enuresis 

1)  Summary 
a)  CASE REPORT - Nocturnal enuresis has been reported in one patient (9-year-old male) with Gilles 
de la Tourette syndrome during the 18 months of treatment with pimozide 1 to 4 milligrams at bedtime 
(specific onset not described). Enuresis was controlled by administering pimozide as a single dose in 
the morning instead of the evening (Shapiro, 1981). 

 
3.3.13.B   Urinary incontinence 

1)  Summary 
a)  CASE REPORT ? Shapiro reported on a 9 year old with Tourette's syndrome treated with pimozide 
(3 milligrams at night) and methylphenidate (5 milligrams twice daily) for 1 1/2 years. Although the child 
had a history of night time enuresis prior to using the drug, when given the drug at bedtime control was 
lost. Methylphenidate was discontinued without effect on enuresis. When pimozide was stopped or 
when given in the morning, night time enuresis did not occur (Shapiro, 1981). 

 
3.3.13.C   Urogenital finding 

1)  Nocturnal enuresis, urinary incontinence, and sexual dysfunction are described with the administration of 
pimozide. 

 
3.3.14   Reproductive Effects 

 
3.3.14.A   Sexual dysfunction 

1)  Summary 
a)  IMPOTENCE was reported in a 37-year-old male following 2 months of treatment with pimozide 60 
milligrams daily for psychosis. The patient could not maintain an erection and this persisted for one 
month. Pimozide was discontinued and erection was possible 2 weeks later. However, psychosis 
recurred resulting in readministration of pimozide. The patient exhibited EJACULATION 
DISTURBANCES when the dose was increased gradually from 4 to 12 milligrams daily. With doses of 
16 milligrams daily the patient again became impotent (Ananth, 1982). 

 
3.3.16   Other 

Death 

Fever 

 
3.3.16.A   Death 

1)  Results of a population-based, retrospective cohort study demonstrated that the use of conventional 
antipsychotics was associated with an even greater risk for death than atypical antipsychotics when 
administered to elderly patients (aged 66 years and older) with dementia. Atypical versus no antipsychotic 
use and conventional versus atypical antipsychotic use pair-wise comparisons were made. A total of 27,259 
matched pairs were identified and the dementia cohort was stratified based on place of residence 
(community versus long-term care facilities). In order to adjust for difference in baseline health status, 
propensity score matching was used. The primary outcome of the study was all-cause mortality. The risk for 
death was evaluated at 30, 60, 120, and 180 days after the antipsychotic medications were initially 
dispensed. There was a statistically significant increase in the risk for death at 30 days associated with new 
use of atypical antipsychotic medications compared with nonuse in both the community-dwelling cohort 
(adjusted hazard ratio (HR), 1.31 (95% confidence interval (CI), 1.02 to 1.70); absolute risk difference, 0.2 
percentage point) and long-term care cohort (adjusted HR, 1.55 (95% CI, 1.15 to 2.07); absolute risk 
difference, 1.2 percentage points). For both cohorts, the risk associated with atypical antipsychotics 
appeared to persist to 180 days. The risk for death associated with conventional antipsychotics was even 
greater than the risk identified with atypical antipsychotics. At 30 days, the adjusted HR for the community-
dwelling cohort was 1.55 (95% CI, 1.19 to 2.02) and 1.26 (95% CI, 1.04 to 1.53) for the long-term care 
cohort (adjusted risk difference for both was 1.1 percentage points). The risk appeared to persist to 180 
days for both groups. Some important limitations to the study include unknown or unmeasured confounders 
may influence the results and cause of death could not be examined (Gill et al, 2007). 
2)  Results of a population-based, retrospective cohort study demonstrated comparable to possibly greater 
risk of death associated with the use of conventional antipsychotic medications in the elderly (aged 65 years 
and older) compared with atypical antipsychotic medications. The analysis excluded patients with cancer 
and included only new users of antipsychotic medications. The primary study outcome was 180-day all-
cause mortality. A set of potential confounders was measured based on healthcare utilization data within 6 
months before the initiation of antipsychotic medications. Of the 37,241 elderly patients identified, 12,882 
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and 24,359 received conventional and atypical antipsychotic medications, respectively. The risk of death in 
the conventional drug group within the first 180 days was 14.1% compared with 9.6% in the atypical drug 
group (unadjusted mortality ratio, 1.47; 95% confidence interval (CI), 1.39 to 1.56). In the multi-variable 
analysis which controlled for potential confounders, the adjusted mortality ratio for the risk of death within 
180 days for conventional versus atypical drug therapy was 1.32 (95% CI, 1.23 to 1.42). When the most 
frequently prescribed conventional antipsychotic drugs were compared with risperidone, the mortality ratio 
associated with haloperidol was 2.14 (95% CI, 1.86 to 2.45) and loxapine was 1.29 (95% CI, 1.19 to 1.40), 
while there was no difference associated with olanzapine. The increased mortality risk for conventional 
versus atypical drug therapy was greatest when doses higher (above median) doses were used (mortality 
ratio 1.67; 95% CI, 1.5 to 1.86) and also during the first 40 days of therapy (mortality ratio 1.6; 95% CI, 1.42 
to 1.8). Confirmatory analyses consisting of multi-variable Cox regression, propensity score, and 
instrumental variable estimation confirmed the results of the study (Schneeweiss et al, 2007). 
3)  The results of a retrospective cohort study indicate that conventional antipsychotic agents are at least as 
likely as atypical antipsychotic agents to increase the risk of death among elderly patients 65 years of age or 
older. The study included 9,142 new users of conventional agents (mean age, 83.2 years) and 13,748 new 
users of atypical agents (mean age, 83.5 years). A higher adjusted relative risk of death was associated with 
the use of conventional antipsychotics as compared with atypical antipsychotics at all timepoints studied 
after beginning therapy (within 180 days: RR, 1.37; 95% CI, 1.27 to 1.49; less than 40 days: RR, 1.56; 95% 
CI, 1.37 to 1.78; 40 to 79 days: RR, 1.37; 95% CI, 1.19 to 1.59; 80 to 180 days: RR, 1.27; 95% CI, 1.14 to 
1.41). In addition, the adjusted risks of death observed in patients with dementia (RR, 1.29; 95% CI, 1.15 to 
1.45), without dementia (RR, 1.45; 95% CI, 1.30 to 1.63), in a nursing home (RR, 1.26; 95% CI, 1.08 to 
1.47), or not in a nursing home (RR, 1.42; 95% CI, 1.29 to 1.56) were also higher with the use of 
conventional antipsychotic therapy as compared with atypical antipsychotic use. This risk appeared to be 
dose-related and was greater with the use of higher dose (ie, greater than the median) conventional 
antipsychotics (RR, 1.73; 95% CI, 1.57 to 1.90). Additional studies which specifically investigate the 
optimum care of elderly patients requiring antipsychotic therapy are needed so that appropriate guidance 
regarding therapeutic intervention can be provided (Wang et al, 2005). 

 
3.3.16.B   Fever 

1)  Summary 
a)  Severe HYPERPYREXIA requiring discontinuance of therapy was reported in one of twenty patients 
receiving pimozide (Huber et al, 1971). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info Orap(R), 1999bl) (All 
Trimesters) 

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) 
and there are no controlled studies in women or studies in women and animals are not available. Drugs 
should be given only if the potential benefit justifies the potential risk to the fetus. 

2)  Australian Drug Evaluation Committee's (ADEC) Category: B1(Batagol, 1996) 
a)  Drugs which have been taken by only a limited number of pregnant women and women of childbearing 
age, without an increase in the frequency of malformation or other direct or indirect harmful effects on the 
human fetus having been observed. Studies in animals have not shown evidence of an increased 
occurrence of fetal damage. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Unknown 
4)  Clinical Management 

a)  There has not been sufficient clinical experience to establish the safety of pimozide in general during 
pregnancy. If possible, use of pimozide during pregnancy should be avoided. 

5)  Literature Reports 
a)  There are no studies or published case reports on the use of pimozide in pregnant women. Although 
studies conducted in rats and rabbits have shown that pimozide is not teratogenic, oral doses up to 8 times 
the maximum human dose resulted in decreased pregnancies and in the retarded development of fetuses. 
These effects are thought to be due to an inhibition or delay in implantation and is similarly observed in 
rodents administered other antipsychotic drugs (Prod Info Orap(R), 1999bl). 

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk 
when used during breastfeeding. Weigh the potential benefits of drug treatment against potential risks 
before prescribing this drug during breastfeeding. 

2)  Clinical Management 
a)  No reports describing the use of pimozide during human lactation are available and the effects on the 
nursing infant from exposure to the drug in milk are unknown. It is not known if pimozide affects the quantity 
and composition of breastmilk. Until more data is available, use caution when considering the use of 
pimozide in lactating women. 

3)  Literature Reports 
a)  No reports describing the use of pimozide during human lactation or measuring the amount, if any, of the 
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drug excreted into milk have been located. 
 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

 
3.5.1   Drug-Drug Combinations 

Acecainide 

Ajmaline 

Ajmaline 

Amiodarone 

Amisulpride 

Amitriptyline 

Amoxapine 

Amprenavir 

Aprepitant 

Aprindine 

Arsenic Trioxide 

Arsenic Trioxide 

Astemizole 

Atazanavir 

Azimilide 

Azithromycin 

Belladonna 

Belladonna Alkaloids 

Bepridil 

Betel Nut 

Bretylium 

Chloral Hydrate 

Chloroquine 
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Chlorpromazine 

Chlorpromazine 

Cisapride 

Clarithromycin 

Dalfopristin 

Darunavir 

Dasatinib 

Delavirdine 

Desipramine 

Dibenzepin 

Dirithromycin 

Disopyramide 

Disopyramide 

Dofetilide 

Dolasetron 

Doxepin 

Droperidol 

Efavirenz 

Encainide 

Enflurane 

Erythromycin 

Flecainide 

Fluconazole 

Fluoxetine 

Fosamprenavir 

Fosaprepitant 

Foscarnet 

Gemifloxacin 
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Halofantrine 

Haloperidol 

Halothane 

Hydroquinidine 

Hydroquinidine 

Ibutilide 

Imatinib 

Imipramine 

Indinavir 

Isoflurane 

Isradipine 

Itraconazole 

Kava 

Ketoconazole 

Lapatinib 

Levomethadyl 

Lidoflazine 

Lithium 

Lithospermum 

Lorcainide 

Lumefantrine 

Mefloquine 

Mesoridazine 

Mesoridazine 

Methadone 

Miconazole 

Moxifloxacin 

Nefazodone 

Page 16 of 80MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.20, page 16

Case 3:09-cv-00080-TMB     Document 78-28      Filed 03/24/2010     Page 82 of 146



Nelfinavir 

Nilotinib 

Nortriptyline 

Octreotide 

Ondansetron 

Paroxetine 

Pentamidine 

Phenylalanine 

Pirmenol 

Pirmenol 

Posaconazole 

Prajmaline 

Prajmaline 

Probucol 

Procainamide 

Procainamide 

Prochlorperazine 

Prochlorperazine 

Propafenone 

Protriptyline 

Quinidine 

Quinupristin 

Ranolazine 

Rilonacept 

Risperidone 

Ritonavir 

Roxithromycin 

Saquinavir 
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Sematilide 

Sertindole 

Sertraline 

Sotalol 

Spiramycin 

Sulfamethoxazole 

Sultopride 

Sunitinib 

Tedisamil 

Telithromycin 

Terfenadine 

Tetrabenazine 

Thioridazine 

Tipranavir 

Tramadol 

Trifluoperazine 

Trifluoperazine 

Trimethoprim 

Trimipramine 

Troleandomycin 

Vasopressin 

Vitex 

Voriconazole 

Zileuton 

Ziprasidone 

Zolmitriptan 

Zotepine 

 
3.5.1.A   Acecainide 
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1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Even though no formal drug 
interaction studies have been done, the coadministration of pimozide and other drugs known to prolong the 
QTc interval, including class III antiarrhythmics is contraindicated (Yamreudeewong et al, 2003a; Prod Info 
Orap(R), 1999k). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class III antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999j).  
b)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as pimozide, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and telemetric 
monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.B   Ajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Because Class Ia antiarrhythmic agents may also prolong the QT interval and increase the 
risk of arrhythmias, the concurrent administration of pimozide with a drug from this class is contraindicated 
(Prod Info Orap(R), 1999q; Prod Info Quinaglute Dura-tabs(R), 1999; Stratmann et al, 1985; Chow et al, 
1984). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class Ia antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999p).  
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  Several cases of recurrent irregular ventricular tachycardia also known as torsade de pointes have 
been reported with conventional doses of disopyramide. This condition is more likely to occur with 
severe repolarization delay and sinus bradycardia or atrioventricular block, especially when 
disopyramide therapy is combined with other QT interval prolonging agents (Tzivoni et al, 1981; 
Commerford & Beck, 1980; Croft & Kennelly, 1981). Others have retrospectively determined that 
women, irrespective of the presence or absence of other underlying heart conditions, are more at risk 
than men of developing torsades de pointes, in the setting of prolonged QT interval, following 
disopyramide therapy (Makkar et al, 1993). 

 
3.5.1.C   Ajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999e; O'Brien et al, 1999d; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001i; Duenas-Laita et al, 1999g; Agelink et 
al, 2001d; Lande et al, 1992f; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetman, 
2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase the risk of 
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended 
(Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 

Page 19 of 80MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.20, page 19

Case 3:09-cv-00080-TMB     Document 78-28      Filed 03/24/2010     Page 85 of 146



4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) 
oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997a).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 
mg of quinidine bisulfate. The study demonstrated significant increases in the plasma concentrations of 
haloperidol when given concurrently with quinidine versus haloperidol treatment alone. The mean area 
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 
ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1.9 
ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration 
(Tmax) were not significantly changed, thereby suggesting to the authors that a tissue binding 
mechanism is more likely responsible for the plasma level changes than an elimination alteration 
(Young et al, 1993). 

 
3.5.1.D   Amiodarone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Even though no formal drug 
interaction studies have been done, the coadministration of pimozide and other drugs known to prolong the 
QTc interval, including class III antiarrhythmics is contraindicated (Yamreudeewong et al, 2003a; Prod Info 
Orap(R), 1999k). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class III antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999j).  
b)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as pimozide, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and telemetric 
monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.E   Amisulpride 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Coadministration of drugs that potentially prolong the QTc interval, such as amisulpride and 
pimozide, is contraindicated (Prod Info Solian(R), 1999b; Prod Info Orap(R), 1999ar). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
amisulpride and pimozide, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999l).  

 
3.5.1.F   Amitriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
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arrest) 
2)  Summary: Although citing no data, the manufacturer of pimozide states that concomitant use with other 
drugs which prolong the QT interval is contraindicated (Prod Info Orap(R), 1999ap). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Prod Info Norpramin(R), 2000; 
Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential to prolong the QT interval, concurrent administration of a 
tricyclic antidepressant and pimozide is contraindicated. 
7)  Probable Mechanism: additive effects on QT interval 
8)  Literature Reports 

a)  Electrocardiogram (ECG) changes seen during clinical trials of pimozide in Tourette's syndrome and 
schizophrenia patients include prolongation of the QT interval, flattening, notching, and inversion of the 
T wave, and the appearance of U waves. Sudden, unexpected deaths have occurred at doses greater 
than 20 milligrams/day (Prod Info Orap(R) pimozide, 1999k).  

 
3.5.1.G   Amoxapine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of pimozide states that concomitant use with other 
drugs which prolong the QT interval is contraindicated (Prod Info Orap(R), 1999ap). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Prod Info Norpramin(R), 2000; 
Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential to prolong the QT interval, concurrent administration of a 
tricyclic antidepressant and pimozide is contraindicated. 
7)  Probable Mechanism: additive effects on QT interval 
8)  Literature Reports 

a)  Electrocardiogram (ECG) changes seen during clinical trials of pimozide in Tourette's syndrome and 
schizophrenia patients include prolongation of the QT interval, flattening, notching, and inversion of the 
T wave, and the appearance of U waves. Sudden, unexpected deaths have occurred at doses greater 
than 20 milligrams/day (Prod Info Orap(R) pimozide, 1999k).  

 
3.5.1.H   Amprenavir 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT interval prolongation, torsades de pointes, 
cardiac arrest) 
2)  Summary: Amprenavir is an inhibitor of the isoenzyme cytochrome P450 3A; concomitant use with 
pimozide may result in inhibition of pimozide metabolism. Elevated pimozide serum concentrations have 
been associated with an increased risk of cardiotoxicity. The concurrent administration of amprenavir and 
pimozide is contraindicated (Prod Info AGENERASE(R) Capsules, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of amprenavir and pimozide is contraindicated. 
7)  Probable Mechanism: increased pimozide serum concentrations due to inhibition of cytochrome P450 
3A-mediated pimozide metabolism 

 
3.5.1.I   Aprepitant 

1)  Interaction Effect: an increase in pimozide plasma concentrations 
2)  Summary: Inhibition of cytochrome P450 isoenzyme 3A4 (CYP3A4) by aprepitant could result in elevated 
pimozide plasma concentrations. The concomitant use of pimozide and aprepitant is contraindicated (Prod 
Info EMEND(R) oral capsules, 2008). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of aprepitant and pimozide is contraindicated (Prod Info EMEND
(R) oral capsules, 2008). 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4-mediated metabolism of pimozide by aprepitant 

 
3.5.1.J   Aprindine 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of 
pimozide and other drugs known to prolong the QTc interval, including Class I antiarrhythmic agents, is 
contraindicated (Prod Info Orap(R) pimozide, 1999a; Prod Info Tambocor(TM), 1998; Prod Info Enkaid(R), 
1988; Larochelle et al, 1984). 
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3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class I antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999).  

 
3.5.1.K   Arsenic Trioxide 

1)  Interaction Effect: prolongation of the QTc interval and/or torsades de pointes 
2)  Summary: Arsenic trioxide can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes. The concurrent administration of pimozide and 
other agents that can prolong the QT interval, such as arsenic trioxide is contraindicated (Prod Info Trisenox
(R), 2001a; Prod Info Orap(R), 1999ak). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of arsenic trioxide and pimozide is contraindicated. 
7)  Probable Mechanism: additive effects on QTc prolongation 
8)  Literature Reports 

a)  QT/QTc prolongation should be expected during treatment with arsenic trioxide and torsade de 
pointes as well as complete heart block has been reported. Over 460 ECG tracings from 40 patients 
with refractory or relapsed APL treated with arsenic trioxide were evaluated for QTc prolongation. 
Sixteen of 40 patients (40%) had at least one ECG tracing with a QTc interval greater than 500 msec. 
Prolongation of the QTc was observed between 1 and 5 weeks after arsenic trioxide infusion, and then 
returned towards baseline by the end of 8 weeks after arsenic trioxide infusion. In these ECG 
evaluations, women did not experience more pronounced QT prolongation than men, and there was no 
correlation with age (Prod Info Trisenox(R), 2001).  

 
3.5.1.L   Arsenic Trioxide 

1)  Interaction Effect: prolongation of the QTc interval and/or torsades de pointes 
2)  Summary: Arsenic trioxide can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes and should not be administered with other drugs 
that may prolong the QT interval (Prod Info Trisenox(R), 2001c). Several antipsychotic agents have 
demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999a), haloperidol (O'Brien et al, 
1999a), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-
Laita et al, 1999d), sertindole (Agelink et al, 2001b), quetiapine (Owens, 2001f), sultopride (Lande et al, 
1992a), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral capsule, 2005), and zotepine 
(Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of arsenic trioxide and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive effects on QTc prolongation 
8)  Literature Reports 

a)  QT/QTc prolongation should be expected during treatment with arsenic trioxide and torsade de 
pointes as well as complete heart block has been reported. Over 460 ECG tracings from 40 patients 
with refractory or relapsed APL treated with arsenic trioxide were evaluated for QTc prolongation. 
Sixteen of 40 patients (40%) had at least one ECG tracing with a QTc interval greater than 500 msec. 
Prolongation of the QTc was observed between 1 and 5 weeks after arsenic trioxide infusion, and then 
returned towards baseline by the end of 8 weeks after arsenic trioxide infusion. In these ECG 
evaluations, women did not experience more pronounced QT prolongation than men, and there was no 
correlation with age (Prod Info Trisenox(R), 2001b).  

 
3.5.1.M   Astemizole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Pimozide prolongs the QT interval and an additive effect would be anticipated if administered 
with other agents which lengthen the QT interval (Prod Info Orap(R), 1999f). Astemizole alone has caused 
QT prolongation and torsades de pointes in patients receiving greater than the recommended dose (Prod 
Info Hismanal(R), 1997). Pimozide is contraindicated in patients taking other drugs which may prolong the 
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QT interval (Prod Info Orap(R), 1999f). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Pimozide is contraindicated in individuals with congenital QT syndrome, patients 
with a history of cardiac arrhythmias, or patients taking other drugs which may prolong the QT interval. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999e).  

 
3.5.1.N   Atazanavir 

1)  Interaction Effect: an increased risk of cardiac arrhythmias 
2)  Summary: Coadministration of atazanavir is contraindicated with drugs that are metabolized by 
cytochrome P450 3A and for which elevated plasma concentrations are associated with serious and/or life 
threatening events. Side effects may include cardiac arrhythmias (Prod Info Reyataz(TM), 2003). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of atazanavir and pimozide is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A-mediated pimozide metabolism by atazanavir 

 
3.5.1.O   Azimilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Even though no formal drug 
interaction studies have been done, the coadministration of pimozide and other drugs known to prolong the 
QTc interval, including class III antiarrhythmics is contraindicated (Yamreudeewong et al, 2003a; Prod Info 
Orap(R), 1999k). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class III antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999j).  
b)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as pimozide, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and telemetric 
monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.P   Azithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Azithromycin may inhibit the metabolism of pimozide, resulting in increased serum 
concentrations of this agent. Elevated serum levels of pimozide have been associated with adverse 
cardiovascular effects including QT interval prolongation, cardiac arrhythmia, and sudden death (Flockhart 
et al, 1996d). The concurrent administration of azithromycin and pimozide is contraindicated (Prod Info Orap
(R), 1999bj). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of pimozide and azithromycin is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A-mediated pimozide metabolism 

 
3.5.1.Q   Belladonna 

1)  Interaction Effect: excessive anticholinergic activity (severe dry mouth, constipation, decreased urination, 
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excessive sedation, blurred vision) 
2)  Summary: The anticholinergic activity of the active alkaloids present in belladonna may predispose the 
patient to excessive anticholinergic activity if taken with pimozide. Belladonna contains L-hyoscyamine, 
atropine, and scopolamine with a total alkaloid content of at least 0.3% in the leaves and 0.5% in the roots 
(Blumenthal et al, 1998). Because belladonna is typically available as a homeopathic preparation, the 
clinical severity of the interaction with pimozide is unknown. Caution is advised. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation, 
urinary retention, tachycardia, decreased sweating, mydriasis, blurred vision, elevated temperature, 
muscular weakness, and sedation. If such effects are noted, belladonna should be discontinued 
immediately. In severe cases, paralytic ileus, confusion, psychoses, agitation, delusions, delirium, and 
paranoia may be encountered as well as tachycardia, dysrhythmia, and hypertension. In severe cases, 
immediate medical attention should be obtained. 
7)  Probable Mechanism: additive anticholinergic effect 

 
3.5.1.R   Belladonna Alkaloids 

1)  Interaction Effect: excessive anticholinergic activity (severe dry mouth, constipation, decreased urination, 
excessive sedation, blurred vision) 
2)  Summary: The anticholinergic activity of the active alkaloids present in belladonna may predispose the 
patient to excessive anticholinergic activity if taken with pimozide. Belladonna contains L-hyoscyamine, 
atropine, and scopolamine with a total alkaloid content of at least 0.3% in the leaves and 0.5% in the roots 
(Blumenthal et al, 1998). Because belladonna is typically available as a homeopathic preparation, the 
clinical severity of the interaction with pimozide is unknown. Caution is advised. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation, 
urinary retention, tachycardia, decreased sweating, mydriasis, blurred vision, elevated temperature, 
muscular weakness, and sedation. If such effects are noted, belladonna should be discontinued 
immediately. In severe cases, paralytic ileus, confusion, psychoses, agitation, delusions, delirium, and 
paranoia may be encountered as well as tachycardia, dysrhythmia, and hypertension. In severe cases, 
immediate medical attention should be obtained. 
7)  Probable Mechanism: additive anticholinergic effect 

 
3.5.1.S   Bepridil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be anticipated 
if administered with other agents which lengthen the QT interval (Prod Info Geodon(TM), 2002a; Agelink et 
al, 2001; Owens, 2001c; Prod Info Orap(R), 1999o; Prod Info Haldol(R), 1998). In U.S. clinical trials, bepridil 
increased QT and QTc intervals which was associated with torsades de pointes in approximately 1% of 
patients. Other drugs that increase the QT interval may exaggerate the prolongation of the QT interval 
observed with bepridil (Prod Info Vascor(R), 1997). Pimozide is contraindicated in patients taking other 
drugs which may prolong the QT interval (Prod Info Orap(R), 1999o). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of antipsychotics and agents that prolong the QT 
interval, such as bepridil, is contraindicated. In particular, pimozide is contraindicated in individuals with 
congenital QT syndrome, patients with a history of cardiac arrhythmias, or patients taking other drugs which 
may prolong the QT interval. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999n).  
b)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking 
risperidone therapeutically (Duenas-Laita et al, 1999a; Ravin & Levenson, 1997a).  

 
3.5.1.T   Betel Nut 

1)  Interaction Effect: increased extrapyramidal side effects of pimozide 
2)  Summary: Case reports have described increased extrapyramidal side effects when betel nut was 
chewed by patients taking fluphenazine and fluphenthixol for schizophrenia (Deahl, 1989a). The 

Page 24 of 80MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.20, page 24

Case 3:09-cv-00080-TMB     Document 78-28      Filed 03/24/2010     Page 90 of 146



extrapyramidal effects were not improved with anticholinergic therapy with procyclidine, and resolved with 
betel nut discontinuation (Deahl, 1989a). A similar effect may occur if betel nut is chewed with concomitant 
pimozide therapy. The cholinergic activity of betel nut has been attributed to the arecoline content. When 
given with peripheral anticholinergics, arecoline increased the heart rate due to central muscarinic agonist 
activity (Nutt et al, 1978a). Case reports suggest the onset of betel nut activity to be within 3 weeks with 
resolution within 4 to 7 days after discontinuation (Deahl, 1989a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: It is unclear to what extent the cholinergic effect of betel nut may increase the 
incidence of extrapyramidal side effects of pimozide, especially if patients are treated with anticholinergic 
agents to control these side effects. Deterioration in symptoms of patients with Parkinson's disease or other 
extrapyramidal movement disorders may be expected. Persons who have been chewing betel nut have a 
characteristic red stain on the teeth which may help the clinician discover betel nut use. 
7)  Probable Mechanism: cholinergic effect of betel nut 
8)  Literature Reports 

a)  Within 3 weeks of initiating betel nut chewing, a 51-year-old Indian man experienced marked rigidity, 
bradykinesia, and jaw tremor. This patient had been stabilized on fluphenazine decanoate depot 50 
milligrams (mg) every 3 weeks for schizophrenia and procyclidine 5 mg twice daily for a mild 
Parkinsonian tremor for the previous 2 years. Within one week of discontinuation of betel nut chewing, 
the patient's condition returned to baseline. This report appears to demonstrate decreased 
anticholinergic effects of procyclidine when coadministered with betel nut (Deahl, 1989).  
b)  A 45-year-old Indian man developed akathisia, tremor and stiffness following betel nut ingestion 
which was not affected by dosage escalations of up to 20 mg daily of procyclidine. This patient had 
been previously stabilized on fluphenthixol 60 mg depot every two weeks for the previous year for 
schizoaffective disorder without extrapyramidal side effects. His symptoms resolved over 4 days after 
discontinuing betel nut. It appears that the anticholinergic effects of procyclidine were diminished when 
betel nut was chewed concomitantly (Deahl, 1989).  
c)  High doses (5 mg, 10 mg, and 20 mg) of subcutaneous (SC) arecoline given one hour after SC 
administration of 0.5 mg of the peripheral anticholinergic agent methscopolamine increased the heart 
rate and blood pressure of six Huntington disease patients. Significant increases in blood pressure 
occurred at doses of 5 mg, 10 mg (p less than 0.01) and 20 mg (p less than 0.05). Heart rate increased 
at doses of 5 mg and 20 mg (p less than 0.01), and 10 mg (p less than 0.05). Subjective effects in some 
patients included tremor, flushing or pallor at the time of peak drug effect and nausea, weakness, and 
mental changes at the higher doses. No peripheral cholinergic effects were noted. The results indicated 
a central muscarinic effect for arecoline (Nutt et al, 1978).  
d)  A low dose (0.5 mg) of arecoline given intravenously 3 minutes after the peripheral anticholinergic 
agent glycopyrrolate 0.15 mg to 8 patients with major depressive disorder increased their heart rates. 
The peak heart rate increase in a non-REM portion of the sleep cycle during the 10 minute post-infusion 
period was 6.75 +/- 12.9 beats per minute for placebo and 25 +/- 10.3 beats per minute for arecoline. 
The peak heart rates all began 1 to 8 minutes after the arecoline infusion, and the mean heart rate was 
significantly elevated over placebo from 2 to 10 minutes after arecoline infusion (p less than 0.05) 
(Abramson et al, 1985).  
e)  Though chewing betel nut alone does not significantly increase catecholamine levels, a popular betel 
nut preparation does. Six to eight minutes after chewing betel nut, 4 subjects had only a moderate 
increase in plasma noradrenaline from 266.2 +/- 105.7 picograms/milliliter (pg/mL) to 313.7 +/- 92.9 
pg/mL (p equal to 0.0607). Combining betel nut with lime, catechu and Piper betel flower as is 
commonly done caused significant elevation of norepinephrine in nine subjects from 292.2 +/- 59.5 
pg/mL to 375.1 +/- 130.0 pg/mL (p equal to 0.0244) and epinephrine from 62.5 +/- 23.9 pg/mL to 102.2 
+/- 45.0 pg/mL (p equal to 0.0226). In this group dopamine was also elevated in 8 of 9 subjects, but the 
mean was not significant (Chu, 1995).  

 
3.5.1.U   Bretylium 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Even though no formal drug 
interaction studies have been done, the coadministration of pimozide and other drugs known to prolong the 
QTc interval, including class III antiarrhythmics is contraindicated (Yamreudeewong et al, 2003a; Prod Info 
Orap(R), 1999k). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class III antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
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have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999j).  
b)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as pimozide, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and telemetric 
monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.V   Chloral Hydrate 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Chloral hydrate has been shown to prolong the QTc interval at the recommended therapeutic 
dose (Young et al, 1986). Even though no formal drug interaction studies have been done, the 
administration of drugs known to prolong the QTc interval, such as pimozide and chloral hydrate is 
contraindicated (Prod Info Orap(R), 1999d). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent 
administration of chloral hydrate and pimozide is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999b).  

 
3.5.1.W   Chloroquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Chloroquine has been shown to prolong the QTc interval at the recommended therapeutic 
dose and an additive effect would be anticipated if administered with other agents which lengthen the QT 
interval (Prod Info Aralen(R), 1999). Several antipsychotic agents have demonstrated QT prolongation 
including pimozide (Prod Info Orap(R), 1999x). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide and agents that prolong the QT interval, 
such as chloroquine is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999d).  

 
3.5.1.X   Chlorpromazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of pimozide 
warns against its administration with other drugs which are also known to prolong the QTc interval, including 
phenothiazines (Prod Info Thorazine(R), 2002; Prod Info Compazine(R), 2002; Prod Info Stelazine(R), 2002; 
Prod Info Orap(R), 1999t). The manufacturers of mesoridazine and thioridazine state that concomitant use is 
contraindicated with other agents known to prolong the QT interval (Prod Info Mellaril(R), 2002; Prod Info 
Serentil(R), 2001). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide and other drugs that may prolong the 
QT interval, such as phenothiazines is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 
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a)  Electrocardiogram (ECG) changes seen during clinical trials of pimozide in Tourette's syndrome and 
schizophrenia patients include prolongation of the QT interval, flattening, notching, and inversion of the 
T wave, and the appearance of U waves. Sudden, unexpected deaths have occurred at doses greater 
than 20 milligrams/day (Prod Info Orap(R), 1999s).  

 
3.5.1.Y   Chlorpromazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on 
the QT interval and is not recommended. Q and T wave distortions have been observed in patients taking 
phenothiazines (Prod Info Compazine(R), 2002a; Prod Info Stelazine(R), 2002a; Prod Info Thorazine(R), 
2002a). Other phenothiazines may have similar effects, though no reports are available. Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999), 
haloperidol (O'Brien et al, 1999), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), 
quetiapine (Owens, 2001e), risperidone (Duenas-Laita et al, 1999c), sertindole (Agelink et al, 2001a), 
sultopride (Lande et al, 1992), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral capsule, 
2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
phenothiazines and antipsychotics, is not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.Z   Cisapride 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be anticipated 
if administered with other agents which lengthen the QT interval (Prod Info Geodon(TM), 2002; Owens, 
2001; Prod Info Orap(R), 1999a). Torsades de pointes and QT prolongation have been reported with 
cisapride (Prod Info Propulsid(R), 2000). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of antipsychotics and agents that prolong the QT 
interval, such as cisapride, is contraindicated. In particular, pimozide is contraindicated in individuals with 
congenital QT syndrome, patients with a history of cardiac arrhythmias, or patients taking other drugs which 
may prolong the QT interval. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  
b)  Fatal QRS prolongation and QTc prolongation have been reported in patients taking risperidone 
(Duenas-Laita et al, 1999; Ravin & Levenson, 1997).  

 
3.5.1.AA   Clarithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Clarithromycin may inhibit the metabolism of pimozide, resulting in increased serum 
concentrations of this agent (Prod Info Biaxin(R), 2001). Elevated serum levels of pimozide have been 
associated with adverse cardiovascular effects including QT interval prolongation, cardiac arrhythmia, and 
sudden death (Flockhart et al, 1996b). One patient being treated with therapeutic doses of pimozide for 
Tourette's syndrome died five days after clarithromycin was prescribed for bronchitis. The patient had toxic 
plasma levels of pimozide (greater than 50 ng/mL) and a prolonged QTc interval (Flockhart et al, 2000a). A 
27-year-old patient being treated with pimozide for Tourette's syndrome was prescribed clarithromycin for 
bronchopneumonia. The patient died five days later from a cardiac arrhythmia. Blood pimozide 
concentrations were 50 ng/ml (4-20 ng/ml). The concurrent use of clarithromycin and pimozide is 
contraindicated (Prod Info Orap(R), 1999ah). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of pimozide and clarithromycin is contraindicated. 
7)  Probable Mechanism: inhibition by clarithromycin of cytochrome P450 3A-mediated pimozide metabolism 
8)  Literature Reports 
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a)  In a randomized, double-blind, placebo-controlled crossover design study, twelve healthy volunteers 
were given a single oral dose of pimozide 6 mg after five days of pretreatment with placebo or 
clarithromycin 500 mg twice daily. With respect to cytochrome P450 2D6 (CYP2D6) phenotyping, five 
study subjects were poor metabolizers and seven were extensive metabolizers. All participants had a 
corrected QTc shorter than 470 ms prior to inclusion in the study. Clarithromycin pretreatment increased 
the pimozide maximum concentration (Cmax) from 4.4 ng/mL to 6.1 ng/mL and increased the area 
under the concentration-time curve (AUC) by 113% (146 ng/mL/h vs. 310 ng/mL/h). Pimozide half-life, 
clearance, and apparent volume of distribution were also significantly increased by clarithromycin. 
Pimozide prolonged the QT interval in all study subjects, and these increases coincided with plasma 
concentrations. In the first 20 hours after administration, the clarithromycin group had a more prolonged 
QTc interval (increased by 15.7 ms) than the placebo group (increased by 13.3 ms). There was no 
significant effect of CYP2D6 phenotyping or gender on the pharmacodynamics or pharmacokinetics of 
pimozide. Clarithromycin inhibits cytochrome P450 3A (CYP3A) enzymes, which are responsible for 
pimozide metabolism. Inhibition of pimozide metabolism leads to cardiotoxicity, which is an effect of the 
parent drug (Desta et al, 1999).  
b)  A case report describes a 27-year-old male with a history of Tourette syndrome who experienced 
sudden cardiac death after being coprescribed pimozide and clarithromycin. The patient was currently 
taking pimozide 14 mg/day, but due to an increase in the number of tics he was experiencing, it was 
decided that his dose of pimozide be slowly increased by one 2 mg tablet per day. Two days after the 
increase in dose, he was diagnosed with bronchopneumonia. Clarithromycin 500 mg per day was 
prescribed. Four days after he presented to the emergency department he complained of a racing heart 
and felt a "head rush". He was observed without incident. An ECG showed a corrected QT interval of 
0.506 seconds. He was discharged with instructions to follow-up with his neurologist. The following day 
he was found unconscious, apneic, and unresponsive without the ability to be resuscitated. Blood 
pimozide concentrations were 50 ng/ml (4-20 ng/ml). Cardiac arrhythmia resulting from an excessive 
concentration of pimozide was the most likely cause of death (Flockhart et al, 2000).  
c)  Electrocardiogram (ECG) changes seen during clinical trials of pimozide in Tourette's syndrome and 
schizophrenia patients include prolongation of the QT interval, flattening, notching, and inversion of the 
T wave, and the appearance of U waves. Sudden, unexpected deaths have occurred at doses greater 
than 20 milligrams/day (Prod Info Orap(R), 1999ag).  

 
3.5.1.AB   Dalfopristin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Quinupristin/dalfopristin is a major inhibitor of cytochrome P450 3A4 (CYP3A4) isoenzymes, 
and pimozide is a CYP3A4 substrate. Coadministration of these two agents may likely result in increased 
plasma concentrations of pimozide, which may lead to QTc interval prolongation and risk of torsades de 
pointes (Prod Info SYNERCID(R) intravenous injection, 2003; Prod Info ORAP(R) Tablets, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of pimozide and quinupristin/dalfopristin is 
contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4-mediated pimozide metabolism 

 
3.5.1.AC   Darunavir 

1)  Interaction Effect: an increased risk of serious and/or life-threatening reactions such as cardiac 
arrhythmias 
2)  Summary: The coadministration of darunavir/ritonavir and pimozide is contraindicated as this may result 
in inhibition of the CYP3A-mediated pimozide metabolism, leading to increased pimozide plasma 
concentrations and creating the potential for serious and/or life-threatening reactions such as cardiac 
arrhythmias (Prod Info PREZISTA(TM) oral tablets, 2006). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of darunavir/ritonavir and pimozide is 
contraindicated. 
7)  Probable Mechanism: inhibition of CYP3A-mediated pimozide metabolism 

 
3.5.1.AD   Dasatinib 

1)  Interaction Effect: altered pimozide plasma concentrations 
2)  Summary: Use caution when coadministering dasatinib (a CYP3A4 inhibitor) and pimozide (a CYP3A4 
substrate with a narrow therapeutic index), as this may result in altered plasma concentrations of pimozide 
(Prod Info SPRYCEL(R) oral tablets, 2008). Monitoring patients for pimozide-related adverse effects 
(cardiotoxicity including QT interval prolongation, torsades de pointes, and cardiac arrest) may be warranted 
when these drugs are used concomitantly. 
3)  Severity: moderate 
4)  Onset: unspecified 
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5)  Substantiation: theoretical 
6)  Clinical Management: Use caution if dasatinib and pimozide are coadministered (Prod Info SPRYCEL(R) 
oral tablets, 2008). Consider monitoring the patient for pimozide-related adverse effects (cardiotoxicity 
including QT interval prolongation, torsades de pointes, and cardiac arrest) when these drugs are used 
concomitantly. 
7)  Probable Mechanism: altered CYP3A4-mediated metabolism of pimozide 

 
3.5.1.AE   Delavirdine 

1)  Interaction Effect: an increased risk of cardiotoxicity 
2)  Summary: Delavirdine and pimozide are both metabolized by the CYP3A4 enzyme system. Competition 
for this pathway could result in inhibition of pimozide metabolism, creating the potential for pimozide toxicity 
and cardiac arrhythmias. Concurrent administration of delavirdine and pimozide is contraindicated (Prod Info 
RESCRIPTOR(R) oral tablets, 2006). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of delavirdine and pimozide is contraindicated due to the 
potential for serious or life-threatening cardiac arrhythmias. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A-mediated pimozide metabolism 

 
3.5.1.AF   Desipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of pimozide states that concomitant use with other 
drugs which prolong the QT interval is contraindicated (Prod Info Orap(R), 1999ap). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Prod Info Norpramin(R), 2000; 
Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential to prolong the QT interval, concurrent administration of a 
tricyclic antidepressant and pimozide is contraindicated. 
7)  Probable Mechanism: additive effects on QT interval 
8)  Literature Reports 

a)  Electrocardiogram (ECG) changes seen during clinical trials of pimozide in Tourette's syndrome and 
schizophrenia patients include prolongation of the QT interval, flattening, notching, and inversion of the 
T wave, and the appearance of U waves. Sudden, unexpected deaths have occurred at doses greater 
than 20 milligrams/day (Prod Info Orap(R) pimozide, 1999k).  

 
3.5.1.AG   Dibenzepin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of pimozide states that concomitant use with other 
drugs which prolong the QT interval is contraindicated (Prod Info Orap(R), 1999ap). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Prod Info Norpramin(R), 2000; 
Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential to prolong the QT interval, concurrent administration of a 
tricyclic antidepressant and pimozide is contraindicated. 
7)  Probable Mechanism: additive effects on QT interval 
8)  Literature Reports 

a)  Electrocardiogram (ECG) changes seen during clinical trials of pimozide in Tourette's syndrome and 
schizophrenia patients include prolongation of the QT interval, flattening, notching, and inversion of the 
T wave, and the appearance of U waves. Sudden, unexpected deaths have occurred at doses greater 
than 20 milligrams/day (Prod Info Orap(R) pimozide, 1999k).  

 
3.5.1.AH   Dirithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Dirithromycin may inhibit the metabolism of pimozide, resulting in increased serum 
concentrations of this agent. Elevated serum levels of pimozide have been associated with adverse 
cardiovascular effects including QT interval prolongation, cardiac arrhythmia, and sudden death. The 
concomitant administration of pimozide and dirithromycin is contraindicated (Flockhart et al, 1996; Prod Info 
Orap(R), 1999l). 
3)  Severity: contraindicated 
4)  Onset: rapid 
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5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of pimozide and dirithromycin is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A-mediated pimozide metabolism 

 
3.5.1.AI   Disopyramide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Because Class Ia antiarrhythmic agents may also prolong the QT interval and increase the 
risk of arrhythmias, the concurrent administration of pimozide with a drug from this class is contraindicated 
(Prod Info Orap(R), 1999q; Prod Info Quinaglute Dura-tabs(R), 1999; Stratmann et al, 1985; Chow et al, 
1984). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class Ia antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999p).  
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  Several cases of recurrent irregular ventricular tachycardia also known as torsade de pointes have 
been reported with conventional doses of disopyramide. This condition is more likely to occur with 
severe repolarization delay and sinus bradycardia or atrioventricular block, especially when 
disopyramide therapy is combined with other QT interval prolonging agents (Tzivoni et al, 1981; 
Commerford & Beck, 1980; Croft & Kennelly, 1981). Others have retrospectively determined that 
women, irrespective of the presence or absence of other underlying heart conditions, are more at risk 
than men of developing torsades de pointes, in the setting of prolonged QT interval, following 
disopyramide therapy (Makkar et al, 1993). 

 
3.5.1.AJ   Disopyramide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999e; O'Brien et al, 1999d; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001i; Duenas-Laita et al, 1999g; Agelink et 
al, 2001d; Lande et al, 1992f; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetman, 
2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase the risk of 
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended 
(Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) 
oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997a).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 
mg of quinidine bisulfate. The study demonstrated significant increases in the plasma concentrations of 
haloperidol when given concurrently with quinidine versus haloperidol treatment alone. The mean area 
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 
ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1.9 
ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration 
(Tmax) were not significantly changed, thereby suggesting to the authors that a tissue binding 
mechanism is more likely responsible for the plasma level changes than an elimination alteration 
(Young et al, 1993). 
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3.5.1.AK   Dofetilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Even though no formal drug 
interaction studies have been done, the coadministration of pimozide and other drugs known to prolong the 
QTc interval, including class III antiarrhythmics is contraindicated (Yamreudeewong et al, 2003a; Prod Info 
Orap(R), 1999k). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class III antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999j).  
b)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as pimozide, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and telemetric 
monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.AL   Dolasetron 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although no formal interaction studies have been conducted, the manufacturer of pimozide 
considers its coadministration with other drugs when may prolong the QT interval to be contraindicated 
(Prod Info Orap(R), 1999ax; Prod Info Anzemet(R), 1997a). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
dolasetron and pimozide, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999o).  
b)  In several studies, dolasetron resulted in significant, dose-related increases in mean PR, QRS, and 
QTc intervals compared to baseline values. Measured changes in ECG parameters were transient, 
reversible, and asymptomatic. Increases in PR and QRS intervals may be due to prolongation of 
maximum upstroke velocity (Vmax) due to binding of dolasetron to fast sodium channels. The cause of 
QTc interval prolongation appears to be due to prolongation of the QRS interval, increases in heart rate, 
or both (Prod Info Anzemet(R), 1997; Hunt et al, 1995; Kris et al, 1994).  

 
3.5.1.AM   Doxepin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of pimozide states that concomitant use with other 
drugs which prolong the QT interval is contraindicated (Prod Info Orap(R), 1999ap). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Prod Info Norpramin(R), 2000; 
Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential to prolong the QT interval, concurrent administration of a 
tricyclic antidepressant and pimozide is contraindicated. 
7)  Probable Mechanism: additive effects on QT interval 
8)  Literature Reports 

a)  Electrocardiogram (ECG) changes seen during clinical trials of pimozide in Tourette's syndrome and 
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schizophrenia patients include prolongation of the QT interval, flattening, notching, and inversion of the 
T wave, and the appearance of U waves. Sudden, unexpected deaths have occurred at doses greater 
than 20 milligrams/day (Prod Info Orap(R) pimozide, 1999k).  

 
3.5.1.AN   Droperidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Droperidol has been shown to prolong the QTc interval at the recommended therapeutic dose. 
Even though no formal drug interaction studies have been done, the coadministration of droperidol and other 
drugs known to prolong the QTc interval, including pimozide, is contraindicated (Prod Info Inapsine(R), 
2001; Prod Info Orap(R), 1999w). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
droperidol and pimozide, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999v).  

 
3.5.1.AO   Efavirenz 

1)  Interaction Effect: an increased risk of cardiac arrhythmias 
2)  Summary: Efavirenz and pimozide are both metabolized by the CYP3A4 enzyme system. Competition for 
this pathway could result in inhibition of pimozide metabolism, creating the potential for serious and/or life-
threatening reactions such as cardiac arrhythmias. Concurrent administration of efavirenz and pimozide is 
contraindicated (Prod Info SUSTIVA(R) oral capsules, tablets, 2008). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The coadministration of efavirenz and pimozide is contraindicated as this may 
result in competitive inhibition of pimozide metabolism, thereby increasing the risk for serious and/or 
potentially life-threatening adverse events such as cardiac arrhythmias (Prod Info SUSTIVA(R) oral 
capsules, tablets, 2008). 
7)  Probable Mechanism: competition for CYP3A4-mediated pimozide metabolism by efavirenz 

 
3.5.1.AP   Encainide 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of 
pimozide and other drugs known to prolong the QTc interval, including Class I antiarrhythmic agents, is 
contraindicated (Prod Info Orap(R) pimozide, 1999a; Prod Info Tambocor(TM), 1998; Prod Info Enkaid(R), 
1988; Larochelle et al, 1984). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class I antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999).  

 
3.5.1.AQ   Enflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Pimozide prolongs the QT interval and an additive effect would be anticipated if administered 
with other agents which lengthen the QT interval (Prod Info Orap(R) pimozide, 1999c). Even though no 
formal drug interaction studies have been done, pimozide should not be coadministered with other drugs 
which are also known to prolong the QTc interval, including enflurane (Owens, 2001b). 
3)  Severity: contraindicated 
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4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Pimozide is contraindicated in individuals with congenital QT syndrome, patients 
with a history of cardiac arrhythmias, or patients taking other drugs which may prolong the QT interval. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999m).  

 
3.5.1.AR   Erythromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Erythromycin significantly increased the mean QTc interval versus baseline in a retrospective 
study of 49 patients (Oberg & Bauman, 1995a). Erythromycin has demonstrated QTc prolongation in 
combination with other drugs that prolong the QT interval (Prod Info PCE(R), 1997). Even though no formal 
drug interaction studies have been done, pimozide should not be coadministered with other drugs which are 
also known to prolong the QTc interval, including erythromycin (Prod Info Orap(R) pimozide, 1999q). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as erythromycin, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999p).  
b)  Erythromycin significantly increased the QTc interval compared with baseline in a retrospective 
study of 49 patients. The erythromycin dose was 500 milligrams or 1 gram four times daily, with a mean 
of 15 doses received. Patients (n equal to 9) who received 60 mg/kg/day or more all developed 
increases in QT interval of 15% or greater. For all patients, the mean QTc interval increased from 432 
milliseconds (msec) at baseline to 483 msec (p less than 0.01). In patients with delayed repolarization 
at baseline (n equal to 9), the QTc interval increased from 473 msec to 525 msec (p less than 0.01). In 
patients with heart disease (n equal to 30), all experienced an increase in QTc interval (mean of 15%), 
compared with an increase of 8% in patients without heart disease (p less than 0.05). In 5 patients 
(10%), the QTc interval was severely prolonged. One patient developed torsades de pointes attributed 
to erythromycin. Of 16 patients receiving cotrimoxazole concomitantly, 8 developed QT prolongation of 
15% or greater (Oberg & Bauman, 1995).  

 
3.5.1.AS   Flecainide 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of 
pimozide and other drugs known to prolong the QTc interval, including Class I antiarrhythmic agents, is 
contraindicated (Prod Info Orap(R) pimozide, 1999a; Prod Info Tambocor(TM), 1998; Prod Info Enkaid(R), 
1988; Larochelle et al, 1984). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class I antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999).  

 
3.5.1.AT   Fluconazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
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arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, pimozide should not be 
coadministered with other drugs which are also known to prolong the QTc interval (Prod Info Orap(R) 
pimozide, 1999u). Case reports have described QT prolongation and torsades de pointes associated with 
fluconazole (Khazan & Mathis, 2002; Wassmann et al, 1999). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as fluconazole, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AU   Fluoxetine 

1)  Interaction Effect: bradycardia, somnolence, and potentially increased risk of cardiotoxicity (QT 
prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: One case of bradycardia and somnolence resulting from concomitant fluoxetine and pimozide 
therapy has been reported (Ahmed et al, 1993). Although a specific interaction study has not been 
conducted with these agents, due to the potential for additive QT prolongation effects, the concomitant use 
of fluoxetine and pimozide is contraindicated (Prod Info PROZAC(R) oral capsule, oral pulvule, oral solution, 
oral tablet, 2005). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Due to the possibility of additive effects on the QT interval, the concurrent 
administration of fluoxetine and pimozide is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  One case has been reported in which concurrent use of pimozide 5 mg daily and fluoxetine 20 mg 
daily in an elderly patient resulted in severe bradycardia and somnolence. The pulse rate gradually 
returned to normal after discontinuation of pimozide; rechallenge with a lower pimozide dose and a 
higher fluoxetine dose also resulted in bradycardia (Ahmed et al, 1993). 

 
3.5.1.AV   Fosamprenavir 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT interval prolongation, torsades de pointes, 
cardiac arrest) 
2)  Summary: Fosamprenavir is an inhibitor of the isoenzyme cytochrome P450 3A; concomitant use with 
pimozide may result in inhibition of pimozide metabolism. Elevated pimozide serum concentrations have 
been associated with an increased risk of cardiotoxicity. The concurrent administration of fosamprenavir and 
pimozide is contraindicated (Prod Info Lexiva(R), 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of fosamprenavir and pimozide is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A-mediated pimozide metabolism 

 
3.5.1.AW   Fosaprepitant 

1)  Interaction Effect: increased plasma concentrations of pimozide 
2)  Summary: Fosaprepitant is a prodrug of aprepitant, which is a moderate CYP3A4 inhibitor. 
Coadministration with pimozide, a CYP3A4 substrate, could result in elevated plasma pimozide levels and 
potentially cause serious or life-threatening reactions. The concomitant use of pimozide and fosaprepitant is 
contraindicated (Prod Info EMEND(R) IV injection, 2008). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of fosaprepitant and pimozide is contraindicated (Prod Info 
EMEND(R) IV injection, 2008). 
7)  Probable Mechanism: inhibition of CYP3A4-mediated metabolism of pimozide by aprepitant 

 
3.5.1.AX   Foscarnet 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Coadministration of drugs that potentially prolong the QTc interval, such as foscarnet and 
pimozide, is contraindicated (Prod Info Orap(R), 1999az; Prod Info Foscavir(R), 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
foscarnet and pimozide, is contraindicated. 
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7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999ay).  

 
3.5.1.AY   Gemifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although pharmacokinetic studies between gemifloxacin and pimozide, which has the 
potential to prolong the QT interval, have not been performed, gemifloxacin should not be used in patients 
receiving pimozide (Prod Info Factive(R), 2003; Prod Info Orap(R), 1999i). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of pimozide with other drugs that prolong the QT 
interval, such as gemifloxacin, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AZ   Halofantrine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Halofantrine can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes. Because pimozide may also prolong the QT 
interval and increase the risk of arrhythmias, the concurrent administration of halofantrine with pimozide is 
contraindicated (Prod Info Orap(R) pimozide, 1999n; Prod Info Halfan(R), 1998). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential additive effects on the QT interval, the concurrent 
administration of halofantrine and pimozide is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999m).  

 
3.5.1.BA   Haloperidol 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk, 
2003a; Prod Info Haldol(R), 2001). According to the manufacturer, coadministration of pimozide with drugs 
that potentially prolong the QTc interval, such as haloperidol, is contraindicated (Prod Info Orap(R), 1999bi). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
haloperidol and pimozide, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) 
associated with haloperidol. Hemodynamically significant ventricular tachyarrhythmias, ventricular 
fibrillation, asystole, and death have been reported. The risk of TdP appears to be greater with 
intravenous haloperidol, but has occurred with oral and intramuscular use. The risk increases with 
doses greater than 35 milligrams (mg) over 24 hours, although TdP has been associated with a dose as 
low as 10 mg administered intravenously over 4 hours. To prevent haloperidol-induced TdP, screen 
patients for a history of dilated cardiomyopathy or alcohol abuse, testing for hypothyroidism before 
therapy, obtaining an electrocardiogram at baseline and throughout therapy, and monitoring potassium, 
magnesium, and calcium. In patients with a baseline QTc greater than 450 milliseconds (msec), 
haloperidol should be used cautiously or an alternative agent should be used. Discontinue haloperidol if 
the QTc increases more than 25% from baseline or if flattening of T-waves or development of U-waves 
occurs (Hassaballa & Balk, 2003).  
b)  Seven patients developed torsade de pointes after therapeutic use of haloperidol in high doses. 
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Three patients developed the dysrhythmia after administration of 211 milligrams (mg) to 825 mg 
haloperidol over 1 to 2 days for agitated delirium. These 3 patients recovered from the initial episodes, 
but 1 patient subsequently died of cardiac arrest upon readministration of haloperidol (Metzger & 
Friedman, 1993; Wilt et al, 1993). Torsades de pointes developed in 8 of 223 critically ill patients in 
intensive care units. Patients who received intravenous haloperidol greater than 35 mg/day or had a 
QTc interval prolongation of greater than 500 milliseconds were at greatest risk (Sharma et al, 1998).  
c)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg/kg. One possible 
mechanism for such deaths is prolongation of the QT interval predisposing patients to ventricular 
arrhythmia. The manufacturer recommends that an electrocardiogram be performed before pimozide 
treatment is initiated and periodically thereafter, especially during the period of dose adjustment (Prod 
Info Orap(R) pimozide, 1999v).  

 
3.5.1.BB   Halothane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Pimozide prolongs the QT interval and an additive effect would be anticipated if administered 
with other agents which lengthen the QT interval (Prod Info Orap(R), 1999h). Even though no formal drug 
interaction studies have been done, pimozide should not be coadministered with other drugs which are also 
known to prolong the QTc interval, including halothane (Owens, 2001a). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Pimozide is contraindicated in individuals with congenital QT syndrome, patients 
with a history of cardiac arrhythmias, or patients taking other drugs which may prolong the QT interval. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999g).  

 
3.5.1.BC   Hydroquinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Because Class Ia antiarrhythmic agents may also prolong the QT interval and increase the 
risk of arrhythmias, the concurrent administration of pimozide with a drug from this class is contraindicated 
(Prod Info Orap(R), 1999q; Prod Info Quinaglute Dura-tabs(R), 1999; Stratmann et al, 1985; Chow et al, 
1984). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class Ia antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999p).  
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  Several cases of recurrent irregular ventricular tachycardia also known as torsade de pointes have 
been reported with conventional doses of disopyramide. This condition is more likely to occur with 
severe repolarization delay and sinus bradycardia or atrioventricular block, especially when 
disopyramide therapy is combined with other QT interval prolonging agents (Tzivoni et al, 1981; 
Commerford & Beck, 1980; Croft & Kennelly, 1981). Others have retrospectively determined that 
women, irrespective of the presence or absence of other underlying heart conditions, are more at risk 
than men of developing torsades de pointes, in the setting of prolonged QT interval, following 
disopyramide therapy (Makkar et al, 1993). 

 
3.5.1.BD   Hydroquinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
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2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999e; O'Brien et al, 1999d; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001i; Duenas-Laita et al, 1999g; Agelink et 
al, 2001d; Lande et al, 1992f; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetman, 
2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase the risk of 
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended 
(Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) 
oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997a).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 
mg of quinidine bisulfate. The study demonstrated significant increases in the plasma concentrations of 
haloperidol when given concurrently with quinidine versus haloperidol treatment alone. The mean area 
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 
ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1.9 
ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration 
(Tmax) were not significantly changed, thereby suggesting to the authors that a tissue binding 
mechanism is more likely responsible for the plasma level changes than an elimination alteration 
(Young et al, 1993). 

 
3.5.1.BE   Ibutilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Even though no formal drug 
interaction studies have been done, the coadministration of pimozide and other drugs known to prolong the 
QTc interval, including class III antiarrhythmics is contraindicated (Yamreudeewong et al, 2003a; Prod Info 
Orap(R), 1999k). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class III antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999j).  
b)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as pimozide, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and telemetric 
monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.BF   Imatinib 

1)  Interaction Effect: increased plasma levels of pimozide 
2)  Summary: Plasma concentrations of pimozide may be altered when coadministration with imatinib. 
Caution should be utilized when administering imatinib with cytochrome P450 3A4 substrates, such as 
pimozide, that have narrow therapeutic windows (Prod Info Gleevec(TM), 2002). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Caution is recommended when administering imatinib with pimozide, a cytochrome 
P450 3A4 substrate with a narrow therapeutic window. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4 metabolism of pimozide by imatinib 
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3.5.1.BG   Imipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of pimozide states that concomitant use with other 
drugs which prolong the QT interval is contraindicated (Prod Info Orap(R), 1999ap). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Prod Info Norpramin(R), 2000; 
Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential to prolong the QT interval, concurrent administration of a 
tricyclic antidepressant and pimozide is contraindicated. 
7)  Probable Mechanism: additive effects on QT interval 
8)  Literature Reports 

a)  Electrocardiogram (ECG) changes seen during clinical trials of pimozide in Tourette's syndrome and 
schizophrenia patients include prolongation of the QT interval, flattening, notching, and inversion of the 
T wave, and the appearance of U waves. Sudden, unexpected deaths have occurred at doses greater 
than 20 milligrams/day (Prod Info Orap(R) pimozide, 1999k).  

 
3.5.1.BH   Indinavir 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT interval prolongation, torsades de pointes, 
cardiac arrest) 
2)  Summary: Indinavir is an inhibitor of cytochrome P450 3A may result in inhibition of pimozide 
metabolism. Elevated pimozide serum concentrations have been associated with an increased risk of 
cardiotoxicity. The concurrent administration of indinavir and pimozide is contraindicated (Prod Info Orap(R), 
1999u). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of pimozide and indinavir is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A-mediated pimozide metabolism 

 
3.5.1.BI   Isoflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Pimozide prolongs the QT interval and an additive effect would be anticipated if administered 
with other agents which lengthen the QT interval (Prod Info Orap(R), 1999bf). Even though no formal drug 
interaction studies have been done, pimozide should not be coadministered with other drugs which are also 
known to prolong the QTc interval, including isoflurane (Owens, 2001j). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Pimozide is contraindicated in individuals with congenital QT syndrome, patients 
with a history of cardiac arrhythmias, or patients taking other drugs which may prolong the QT interval. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999be).  

 
3.5.1.BJ   Isradipine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Coadministration of drugs that potentially prolong the QTc interval, such as isradipine and 
pimozide, is contraindicated (Prod Info DynaCirc(R), 2000; Prod Info Orap(R), 1999ai). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
isradipine and pimozide, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
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possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999h).  

 
3.5.1.BK   Itraconazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Itraconazole may inhibit the metabolism of pimozide, resulting in increased serum 
concentrations of this agent. Elevated serum levels of pimozide have been associated with adverse 
cardiovascular effects including QT interval prolongation, cardiac arrhythmia, and sudden death. The 
concurrent use of itraconazole and pimozide is contraindicated (Prod Info Orap(R), 1999af; Prod Info 
Sporanox(R), 2002). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of itraconazole and pimozide is contraindicated. 
7)  Probable Mechanism: inhibition by itraconazole of cytochrome P450 3A4-mediated pimozide metabolism 

 
3.5.1.BL   Kava 

1)  Interaction Effect: additive dopamine antagonist effects 
2)  Summary: Theoretically, kava may add to the effect of dopamine antagonists, increasing the risk for 
adverse effects. Case reports describe what appears to be dopamine-blocking activity of kava manifested in 
patients as dystonia, dyskinesias, and Parkinsonism (Spillane et al, 1997a; Schelosky et al, 1995a). Kava 
extracts antagonized apomorphine-induced hyperreactivity to external stimuli in mice, suggesting dopamine 
blockade activity (Jamieson et al, 1989). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of kava with dopamine antagonists. The desired effect 
and/or adverse effects of the dopamine antagonist may be increased or may be variable depending on the 
time of administration of kava and the quality of the kava product (i.e., whether it contains a standardized 
amount of kava). 
7)  Probable Mechanism: dopamine antagonist effect of kava 
8)  Literature Reports 

a)  A 27-year-old Aboriginal Australian male presented three times following heavy kava use with 
symptoms of severe choreoathetosis of the limbs, trunk, neck, and facial musculature, and athetosis of 
the tongue. Level of consciousness was not impaired. Symptoms resolved within 12 hours of 
intravenous diazepam on each occasion. Acute rheumatic fever was excluded, cerebrospinal fluid and 
computed tomography of the brain was normal, and urinary drug screen was negative. The only 
abnormalities found in hematological and biochemical tests were a serum alkaline phosphatase of 162 
international units/liter (IU/L) (normal: 35-135 IU/L) and serum gamma-glutamyltransferase of 426 IU/L 
(normal less than 60 IU/L). These were attributed to kava use. The patient did not drink alcohol 
(Spillane et al, 1997).  
b)  A 76-year-old female with idiopathic Parkinson's disease of 17 years' duration treated for 8 years 
with levodopa 500 milligrams (mg) and benserazide 125 mg was prescribed kava extract (Kavasporal 
Forte(R)) 150 mg twice daily for complaints of inner tension. Within 10 days, she noted a pronounced 
increase in her daily "off" periods both in terms of duration and number. Within 2 days of discontinuing 
the kava product, symptoms had returned to her normal baseline (Schelosky et al, 1995).  
c)  A 63-year-old female experienced sudden and acute forceful involuntary oral and lingual dyskinesias 
on the fourth day of self-initiated therapy with kava extract (Kavasporal Forte(R)) 150 mg three times 
daily. She was treated successfully in the emergency room with biperiden 5 mg intravenously. She 
denied taking any other medications in the months preceding this event (Schelosky et al, 1995).  
d)  A 22-year-old female took kava extract (Laitan(R)) 100 mg once for anxiety and nervousness. Within 
four hours she experienced oral and lingual dyskinesias, tonic rotation of the head, and painful twisting 
trunk movements. She was treated successfully with biperiden 2.5 mg intravenously. She denied taking 
any other medications in the months preceding this event (Schelosky et al, 1995).  
e)  A 28-year-old male experienced acute involuntary neck extension with forceful upward deviation of 
the eyes within 90 minutes of taking kava extract (Laitan(R)) 100 mg. Symptoms resolved 
spontaneously within 40 minutes. This man had a history of acute dystonic reactions following exposure 
to promethacin (50 mg) and fluspirilene (1.5 mg), which had responded biperiden 5 mg intravenously 9 
and 12 years previously (Schelosky et al, 1995).  

 
3.5.1.BM   Ketoconazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Ketoconazole may inhibit the metabolism of pimozide, resulting in increased serum 
concentrations of this agent. Elevated serum levels of pimozide have been associated with adverse 
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cardiovascular effects including QT interval prolongation, cardiac arrhythmia, and sudden death. The 
concurrent use of ketoconazole and pimozide is contraindicated (Prod Info Orap(R), 1999ao). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of ketoconazole and pimozide is contraindicated. 
7)  Probable Mechanism: inhibition by ketoconazole of cytochrome P450 3A-mediated pimozide metabolism 

 
3.5.1.BN   Lapatinib 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Due to the potential for additive effects on the QT interval and increased risk of torsade de 
pointes, caution should be used when lapatinib and drugs that prolong the QT interval are given 
concomitantly. Consideration should be given to monitoring cardiac function periodically with on-treatment 
ECGs and evaluating electrolyte (ie, magnesium, potassium) levels (Prod Info TYKERB oral tablets, 2008). 
Thirteen patients had either QTcF (corrected QT by the Friedericia method) greater than 480 msec or an 
increase in QTcF of greater than 60 msec in an uncontrolled, open-label, dose escalation study in advanced 
cancer patients (n=81) who received lapatinib doses ranging from 175 mg/day to 1800 mg/day, with serial 
ECGs collected on days 1 and 14 (Prod Info TYKERB oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of lapatinib and drugs that prolong the QT interval may result in 
additive effects on the QT interval and an increased risk of torsade de pointes. Therefore, caution should be 
used when these agents are given concomitantly. Consider monitoring cardiac function periodically with on-
treatment ECGs and evaluating electrolyte (ie, magnesium, potassium) levels (Prod Info TYKERB oral 
tablets, 2008). 
7)  Probable Mechanism: additive effects on the QT interval 

 
3.5.1.BO   Levomethadyl 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be used with 
levomethadyl. Possible pharmacodynamic interactions can occur between levomethadyl and potentially 
arrhythmogenic agents such as pimozide that prolong the QT interval (Prod Info Orlaam(R), 2001). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Levomethadyl is contraindicated in patients being treated with pimozide as it may 
precipitate QT prolongation and interact with levomethadyl. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BP   Lidoflazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Lidoflazine has been shown to prolong the QTc interval at the recommended therapeutic dose 
(Hanley & Hampton, 1983). Even though no formal drug interaction studies have been done, the 
coadministration of lidoflazine with other drugs known to prolong the QTc interval, including pimozide, is 
contraindicated (Prod Info Orap(R), 1999bc). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
lidoflazine and pimozide, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999t).  

 
3.5.1.BQ   Lithium 

1)  Interaction Effect: weakness, dyskinesias, increased extrapyramidal symptoms, encephalopathy, and 
brain damage 
2)  Summary: An encephalopathic syndrome followed by irreversible brain damage has occurred in a few 
patients treated with lithium plus a dopamine-2 antagonist, particularly haloperidol. A causal relationship 
between these events and the concomitant administration of a dopamine-2 antagonist and lithium has not 
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been established (Prod Info LITHOBID(R) slow-release oral tablets, 2005). Coadministration of lithium and a 
number of antipsychotic drugs has caused a wide variety of encephalopathic symptoms, brain damage, 
extrapyramidal symptoms, and dyskinesias in isolated case reports. In most cases, these effects have 
occurred with therapeutic lithium levels (Amdisen, 1982; Prakash, 1982; Addonizio et al, 1988a). However, 
many series and trials have reported using such combinations with no severe adverse consequences 
(Goldney & Spence, 1986). The mechanism is not fully understood, but chronic lithium treatment decreases 
neostriatal dopaminergic activity, probably through a direct action on the G protein and the capacity of the G 
proteins, once activated, to stimulate adenyl cyclase (Carli et al, 1994). Hyperglycemic reactions have also 
occurred during combined phenothiazine and lithium use (Zall et al, 1968). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients closely for any signs of toxicity or extrapyramidal symptoms, 
especially if high doses of dopamine-2 antagonists, particularly haloperidol, and lithium are used. Serum 
lithium levels should be monitored periodically. Some clinicians advocate maintaining levels in the low 
therapeutic range. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Concomitant haloperidol and lithium therapy has resulted in symptoms of encephalopathy, 
confusion, extrapyramidal symptoms, and fever in several patients with mania (Cohen & Cohen, 1974; 
Loudon & Waring, 1976; Thomas, 1979). Irreversible neurological injuries have been reported (Sandyk 
& Hurwitz, 1983; Keitner & Rahman, 1984). 
b)  Seizures, encephalopathy, delirium, and abnormal EEG occurred in four patients during combined 
lithium and thioridazine therapy (Spring, 1979). Serum lithium levels were below 1 mEq/L at the time of 
the toxic reaction in all cases. All patients had previously tolerated lithium in combination with another 
phenothiazine. Three of these patients developed symptoms within eight days of initiating combination 
therapy. 
c)  The addition of lithium to neuroleptic therapy exacerbated extrapyramidal symptoms (EPS) in a 
small study (Addonizio et al, 1988). The patients had received at least five days of treatment with either 
oral thiothixene, haloperidol, or fluphenazine in mean doses of 607.5 chlorpromazine equivalents prior 
to initiation of the lithium and were experiencing drug-induced extrapyramidal symptoms. Oral lithium 
was added when clinically indicated in sufficient doses to achieve a therapeutic serum concentration. 
The maximum levels attained were 0.65 to 1.27 mEq/L. The EPS ratings increased in all ten patients 
following the addition of lithium. However, only three patients developed marked symptoms and no 
patient developed lithium toxicity. Significantly increased symptoms included gait, shoulder shaking, 
elbow rigidity, and tremor. 
d)  Ten patients treated with clozapine and lithium were studied (Blake et al, 1992). Of the ten patients, 
four experienced significant neurologic effects, including jerking of limbs, facial spasms and tics, tremor 
of hands and arms, tongue twitching, and stumbling gait. One of these also experienced delirium. These 
effects reversed when lithium was discontinued or given at a lower dose. On rechallenge, one of two 
patients suffered recurrence of symptoms. By keeping serum lithium no greater than 0.5 mEq/L, 
clozapine could be safely coadministered. 
e)  Chlorpromazine serum levels can be significantly reduced in the presence of lithium treatment. If 
used concurrently, abrupt cessation of lithium may result in rebound elevation of chlorpromazine levels, 
resulting in chlorpromazine toxicity. In patients on a lithium-chlorpromazine combination, abrupt 
withdrawal of the lithium may precipitate chlorpromazine cardiotoxicity. In this report, such toxicity was 
manifested as sudden ventricular fibrillation associated with prolongation of the QTc interval. 
Hypotension and EPS are also possible in this situation (Stevenson et al, 1989). 
f)  However, other data do not support that such adverse events are frequent or indeed causally related 
to combination therapy. Combination of dopamine antagonist antipsychotic drugs and lithium have been 
used successfully in many patients with manic-depressive illness. It has been proposed that the 
interaction may only become significant with very high doses of one or both drugs or with failure to 
discontinue dosing in the presence of toxic symptoms (Miller & Menninger, 1987). 
g)  A 69-year-old patient with oxygen-dependent chronic obstructive pulmonary disorder and a 25-year 
history of bipolar disorder was started on risperidone 3 mg for the treatment of new-onset auditory and 
visual hallucinations. She had also been maintained on a regimen of lithium (450 mg daily) for more 
than 10 years. In addition, she was given amantadine (100 mg twice daily) for tremor. Three weeks after 
the start of risperidone, the patient experienced a decline in mental status in addition to dizziness, 
worsening tremors, nausea and vomiting, polyuria, depression, and visual and auditory hallucinations. 
She was then admitted to the hospital for delirium. Her lithium serum level was 1.36 mEq/L at the time 
of the admission. All medications were discontinued. Although her lithium level decreased to 0.41 
mEq/L, she continued to experience profound delirium, tremors, lethargy, and hallucinations for almost 
one week. After she started to respond to commands, she was restarted on lithium (300 mg at bedtime) 
because of the onset of mild hypomania. Five days later, she was discharged with a regimen of lithium 
and low-dose lorazepam for treatment of insomnia. It is suggested that delirium could have been 
caused by the concurrent use of lithium and risperidone. Other factors could also have caused delirium, 
such as the patient's serum lithium level and the underlying pulmonary pathology. In addition, 
amantadine, which facilitates the release of presynaptic dopamine and has a mild anticholinergic effect, 
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may have contributed (Chen & Cardasis, 1996). 
 
3.5.1.BR   Lithospermum 

1)  Interaction Effect: decreased effectiveness of dopamine antagonists 
2)  Summary: Theoretically, the dopamine agonist activity of lithospermum may oppose that of dopamine 
antagonists, decreasing their effectiveness. Lithospermum likely decreases prolactin secretion via dopamine 
stimulation (Sourgens et al, 1982a). Animal data suggest that the effect occurs rapidly within 3 hours after 
injection, subsiding within 6 to 9 hours (Sourgens et al, 1980a). The magnitude and clinical significance of 
this phenomenon has yet to be determined in humans. Furthermore, it is not known if the ability to stimulate 
dopamine receptors is limited to the hypothalamic region or if such an effect will be noted elsewhere (i.e., if 
patients with psychosis will experience worsening of their condition due to dopamine stimulation secondary 
to lithospermum). Caution is recommended until the effects on humans and possible implications of a drug-
herb interaction with dopamine antagonists can be fully determined. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: If therapy is initiated with lithospermum and a dopamine antagonist, monitor 
closely for return of symptoms previously controlled by the dopamine antagonist. 
7)  Probable Mechanism: dopamine agonism of lithospermum may counteract dopamine antagonists 
8)  Literature Reports 

a)  Administration of freeze dried extracts (FDE) of Lithospermum officinale (Boraginaceae) by 
intravenous injection to rats resulted in reduced prolactin serum levels and hypophyseal stores. When 
administered diluent, prolactin levels decreased from 36 +/- 8 nanograms/milliliter (ng/mL) serum to 10 
+/- 4 ng/mL serum (p less than 0.005) when administered Lithospermum officinale FDE (40 milligrams 
(mg)/100 grams body weight) within 3 hours post intravenous administration. The authors concluded 
that Lithospermum officinale possibly impacted prolactin secretion at the hypothalamic site via 
dopamine stimulation (Sourgens et al, 1982).  
b)  Prolactin levels decreased rapidly below basal values in rats within the first 3 hours following a 
single intravenous injection of Lithospermum officinale. Prolactin levels returned to control levels within 
6 to 9 hours after the injection (Sourgens et al, 1980).  

 
3.5.1.BS   Lorcainide 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of 
pimozide and other drugs known to prolong the QTc interval, including Class I antiarrhythmic agents, is 
contraindicated (Prod Info Orap(R) pimozide, 1999a; Prod Info Tambocor(TM), 1998; Prod Info Enkaid(R), 
1988; Larochelle et al, 1984). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class I antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999).  

 
3.5.1.BT   Lumefantrine 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Due to the potential for additive effects on QT interval prolongation, concomitant use of 
artemether/lumefantrine with drugs that prolong the QT interval should be avoided (Prod Info COARTEM(R) 
oral tablets, 2009). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of artemether/lumefantrine with drugs that prolong the QT 
interval should be avoided due to the potential for additive effects on QT interval prolongation (Prod Info 
COARTEM(R) oral tablets, 2009). 
7)  Probable Mechanism: additive effects on QT interval prolongation 
8)  Literature Reports 

a)  Concurrent administration of a single dose of IV quinine 10 mg/kg with the final dose of a 6-dose 
regimen of artemether/lumfantrine did not alter the systemic exposure to quinine, lumefantrine, or 
dihydroartemisinin (active metabolite of artemether). Although artemether exposure was decreased, it 
was not believed to be clinically significant. The effects on QT prolongation were not reported in this 
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study (Prod Info COARTEM(R) oral tablets, 2009). 
 
3.5.1.BU   Mefloquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, pimozide should not be 
coadministered with other drugs which are also known to prolong the QTc interval (Prod Info Orap(R), 
1999ae). Mefloquine was associated with significant QT prolongation in a study of 46 healthy subjects 
(Davis et al, 1996). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as mefloquine, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BV   Mesoridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of pimozide 
warns against its administration with other drugs which are also known to prolong the QTc interval, including 
phenothiazines (Prod Info Thorazine(R), 2002; Prod Info Compazine(R), 2002; Prod Info Stelazine(R), 2002; 
Prod Info Orap(R), 1999t). The manufacturers of mesoridazine and thioridazine state that concomitant use is 
contraindicated with other agents known to prolong the QT interval (Prod Info Mellaril(R), 2002; Prod Info 
Serentil(R), 2001). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide and other drugs that may prolong the 
QT interval, such as phenothiazines is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Electrocardiogram (ECG) changes seen during clinical trials of pimozide in Tourette's syndrome and 
schizophrenia patients include prolongation of the QT interval, flattening, notching, and inversion of the 
T wave, and the appearance of U waves. Sudden, unexpected deaths have occurred at doses greater 
than 20 milligrams/day (Prod Info Orap(R), 1999s).  

 
3.5.1.BW   Mesoridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of mesoridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Serentil(R), 2001a). Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 
1999d), haloperidol (O'Brien et al, 1999c), paliperidone (Prod Info INVEGA(TM) extended-release oral 
tablets, 2006), quetiapine (Owens, 2001h), risperidone (Duenas-Laita et al, 1999f), sertindole (Agelink et al, 
2001c), sultopride (Lande et al, 1992c), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral 
capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
antipsychotics and mesoridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.BX   Methadone 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Cases of QT interval prolongation and serious arrhythmias, including torsade de pointes, have 
been reported with methadone use (Prod Info DOLOPHINE(R) HYDROCHLORIDE oral tablets, 2006). 
Treatment with pimozide has also been associated with QTc prolongation (Prod Info ORAP(R) oral tablets, 
2005). Concurrent administration of methadone and pimozide is contraindicated due to the potential for 
additive effects on QTc prolongation (Prod Info ORAP(R) oral tablets, 2005). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of methadone and pimozide is contraindicated due to the potential 
for additive effects on QT interval prolongation (Prod Info ORAP(R) oral tablets, 2005). 
7)  Probable Mechanism: additive effects on QT interval prolongation 
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3.5.1.BY   Miconazole 
1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Miconazole may inhibit the metabolism of pimozide, resulting in increased serum 
concentrations of this agent. Elevated serum levels of pimozide have been associated with adverse 
cardiovascular effects including QT interval prolongation, cardiac arrhythmia, and sudden death. The 
concurrent use of miconazole and pimozide is contraindicated (Prod Info Orap(R), 1999al). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of miconazole and pimozide is contraindicated. 
7)  Probable Mechanism: inhibition by miconazole of cytochrome P450 3A4-mediated pimozide metabolism 

 
3.5.1.BZ   Moxifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Prolongation of the QTc interval has occurred with oral and intravenous moxifloxacin (Prod 
Info AVELOX(R) oral tablets, IV injection, 2005). Treatment with pimozide has also been associated with 
QTc prolongation. Concurrent administration of moxifloxacin and pimozide is contraindicated due to the 
potential for additive effects on QTc prolongation (Prod Info ORAP(R) oral tablets, 2005). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of moxifloxacin and pimozide is contraindicated due to the 
potential for additive effects on QT interval prolongation (Prod Info ORAP(R) oral tablets, 2005). 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.CA   Nefazodone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Nefazodone may inhibit the metabolism of pimozide, resulting in increased serum 
concentrations of this agent. Elevated serum levels of pimozide have been associated with adverse 
cardiovascular effects including QT interval prolongation, cardiac arrhythmia, and sudden death. The 
concurrent use of nefazodone and pimozide is contraindicated (Prod Info Orap(R), 1999an). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of nefazodone and pimozide is contraindicated. 
7)  Probable Mechanism: inhibition by nefazodone of cytochrome P450 3A-mediated pimozide metabolism 

 
3.5.1.CB   Nelfinavir 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT interval prolongation, torsades de pointes, 
cardiac arrest) 
2)  Summary: Nelfinavir is an inhibitor of cytochrome P450 3A may result in inhibition of pimozide 
metabolism. Elevated pimozide serum concentrations have been associated with an increased risk of 
cardiotoxicity. The concurrent administration of nelfinavir and pimozide is contraindicated (Prod Info Orap
(R), 1999aq). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of pimozide and nelfinavir is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A-mediated pimozide metabolism 

 
3.5.1.CC   Nilotinib 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Due to the potential for additive effects on the QT interval and increased risk of torsade de 
pointes, concomitant use of nilotinib with drugs that prolong the QT interval should be avoided. However, if 
concomitant use is required, the patient should be closely monitored for prolongation of the QT interval 
(Prod Info TASIGNA(R) oral capsules, 2007). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of nilotinib with drugs that prolong the QT interval should be 
avoided due to the potential for additive effects on the QT interval and increased risk of torsade de pointes. 
However, if concurrent therapy is required, monitor patient closely for prolongation of the QT interval (Prod 
Info TASIGNA(R) oral capsules, 2007). 
7)  Probable Mechanism: additive effects on QT interval prolongation 
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3.5.1.CD   Nortriptyline 
1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of pimozide states that concomitant use with other 
drugs which prolong the QT interval is contraindicated (Prod Info Orap(R), 1999ap). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Prod Info Norpramin(R), 2000; 
Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential to prolong the QT interval, concurrent administration of a 
tricyclic antidepressant and pimozide is contraindicated. 
7)  Probable Mechanism: additive effects on QT interval 
8)  Literature Reports 

a)  Electrocardiogram (ECG) changes seen during clinical trials of pimozide in Tourette's syndrome and 
schizophrenia patients include prolongation of the QT interval, flattening, notching, and inversion of the 
T wave, and the appearance of U waves. Sudden, unexpected deaths have occurred at doses greater 
than 20 milligrams/day (Prod Info Orap(R) pimozide, 1999k).  

 
3.5.1.CE   Octreotide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Octreotide has been shown to prolong the QTc interval at the recommended therapeutic dose 
(Prod Info Sandostatin(R), 1999). Even though no formal drug interaction studies have been done, the 
coadministration of pimozide and other drugs known to prolong the QTc interval, including octreotide, is 
contraindicated (Prod Info Orap(R) pimozide, 1999s). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as octreotide, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999r).  

 
3.5.1.CF   Ondansetron 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Rarely, and predominantly with the intravenous formulation, transient ECG changes including 
QT interval prolongation have occurred with ondansetron (Prod Info ZOFRAN(R) oral tablets, oral solution, 
ZOFRAN ODT(R) orally disintegrating tablets, 2006). Pimozide has been shown to prolong the QTc interval 
and coadministration with other drugs which prolong the QT interval is contraindicated (Prod Info ORAP(R) 
oral tablets, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide and agents that may prolong the QT 
interval, such as ondansetron, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CG   Paroxetine 

1)  Interaction Effect: an increased risk of pimozide toxicity including cardiotoxicity (QT prolongation, 
torsades de pointes, cardiac arrest) 
2)  Summary: Coadministration of paroxetine and pimozide is contraindicated. A controlled study involving 
concurrent administration of pimozide and paroxetine to healthy volunteers resulted in a mean increase in 
AUC and Cmax of 151% and 62%, respectively. The consequence of such an extreme increase of pimozide 
plasma concentrations may be pimozide toxicity, including risk of QT prolongation leading to torsades de 
pointes (Prod Info PAXIL CR(R) CONTROLLED-RELEASE TABLETS, 2005). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of paroxetine and pimozide is contraindicated due to 
the possibility of significantly increased pimozide plasma concentrations resulting in a dangerous risk of 
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pimozide toxicity. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A group of healthy volunteers in a controlled study received a single dose of 2 mg pimozide after 
being titrated up to a daily dose of 60 mg of immediate-release paroxetine hydrochloride. The study 
resulted in a mean increase of pimozide area under the concentration time-curve (AUC) and maximum 
concentration (Cmax) of 151% and 62%, respectively (Prod Info PAXIL CR(R) CONTROLLED-
RELEASE TABLETS, 2005). 

 
3.5.1.CH   Pentamidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Pentamidine has been shown to prolong the QTc interval at the recommended therapeutic 
dose (Lindsay et al, 1990). Even though no formal drug interaction studies have been done, the 
coadministration of pimozide and other drugs known to prolong the QTc interval, including pentamidine, is 
contraindicated (Prod Info Orap(R), 1999at). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as pentamidine, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999as).  

 
3.5.1.CI   Phenylalanine 

1)  Interaction Effect: increased incidence of tardive dyskinesia 
2)  Summary: Taking phenylalanine concomitantly with certain neuroleptic drugs may exacerbate tardive 
dyskinesia (Gardos et al, 1992a). Abnormal phenylalanine metabolism in certain patients may lead to 
phenylalanine accumulation in the brain and in turn, reduced brain availability of other large neutral amino 
acids. This may interfere with the synthesis of catecholamines (Gardos et al, 1992a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if phenylalanine is administered with a neuroleptic agent. 
Monitor the patient closely for signs of tardive dyskinesia. 
7)  Probable Mechanism: reduced brain availability of other large neutral amino acids and interference with 
catecholamine synthesis 
8)  Literature Reports 

a)  Phenylalanine tended to increase the incidence of tardive dyskinesia in patients taking neuroleptics 
in an open study. Three groups of patients were studied: (1) patients with unipolar depression with 
tardive dyskinesia (n=11), (2) patients with no tardive dyskinesia with current or past exposure to 
greater than or equal to 100 milligrams (mg) of a chlorpromazine equivalent for at least 3 months 
(n=10), and (3) patients with no tardive dyskinesia not previously exposed to a neuroleptic drug (n=10). 
Neuroleptic agents were taken during the study by 6 patients in group 1, and 5 patients in group 2. 
Patients received powdered phenylalanine 100 mg/kilogram dissolved in orange juice after an overnight 
fast. Blood samples were obtained just prior to phenylalanine administration and 2 hours after 
administration. Three patients in group 1 (with tardive dyskinesia) had the highest postloading 
phenylalanine plasma levels, this group as a whole had higher (though nonsignificant) mean 
phenylalanine levels than the other groups. Tardive dyskinesia score (measured using the Abnormal 
Involuntary Movements Scale (AIMS)) nonsignificantly increased in group 1. Postloading phenylalanine 
level and postloading AIMS scores were significantly positively correlated in group 1 (rs=0.347, p less 
than 0.05; Spearman correlation coefficient 0.543, p less than 0.05). Postloading phenylalanine level 
and baseline AIMS scores demonstrated a trend toward correlation (rs=0.246, p=0.092; Spearman 
correlation coefficient 0.679, p less than 0.05). In all patients, phenylalanine loading increased plasma 
phenylalanine levels approximately eight-fold, and plasma tyrosine increased 2.5 times as a result of 
conversion of phenylalanine to tyrosine. Plasma levels of competing large neutral amino acids such as 
tryptophan decreased slightly (Gardos et al, 1992).  

 
3.5.1.CJ   Pirmenol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Because Class Ia antiarrhythmic agents may also prolong the QT interval and increase the 
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risk of arrhythmias, the concurrent administration of pimozide with a drug from this class is contraindicated 
(Prod Info Orap(R), 1999q; Prod Info Quinaglute Dura-tabs(R), 1999; Stratmann et al, 1985; Chow et al, 
1984). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class Ia antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999p).  
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  Several cases of recurrent irregular ventricular tachycardia also known as torsade de pointes have 
been reported with conventional doses of disopyramide. This condition is more likely to occur with 
severe repolarization delay and sinus bradycardia or atrioventricular block, especially when 
disopyramide therapy is combined with other QT interval prolonging agents (Tzivoni et al, 1981; 
Commerford & Beck, 1980; Croft & Kennelly, 1981). Others have retrospectively determined that 
women, irrespective of the presence or absence of other underlying heart conditions, are more at risk 
than men of developing torsades de pointes, in the setting of prolonged QT interval, following 
disopyramide therapy (Makkar et al, 1993). 

 
3.5.1.CK   Pirmenol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999e; O'Brien et al, 1999d; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001i; Duenas-Laita et al, 1999g; Agelink et 
al, 2001d; Lande et al, 1992f; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetman, 
2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase the risk of 
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended 
(Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) 
oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997a).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 
mg of quinidine bisulfate. The study demonstrated significant increases in the plasma concentrations of 
haloperidol when given concurrently with quinidine versus haloperidol treatment alone. The mean area 
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 
ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1.9 
ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration 
(Tmax) were not significantly changed, thereby suggesting to the authors that a tissue binding 
mechanism is more likely responsible for the plasma level changes than an elimination alteration 
(Young et al, 1993). 

 
3.5.1.CL   Posaconazole 

1)  Interaction Effect: increased risk of QT prolongation and torsade de pointes 
2)  Summary: Concurrent use of pimozide and posaconazole is contraindicated. Posaconazole is an inhibitor 
of CYP3A4 enzymes. Coadministration of posaconazole and pimozide, a CYP3A4 substrate, may result in 
increased pimozide plasma concentrations, thereby leading to QT prolongation and rarely, torsade de 
pointes (Prod Info NOXAFIL(R) oral suspension, 2006). 
3)  Severity: contraindicated 
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4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of pimozide and posaconazole may result in increased pimozide 
plasma concentration and can lead to QT prolongation and rarely, torsade de pointes. Therefore, concurrent 
use of pimozide and posaconazole is contraindicated (Prod Info NOXAFIL(R) oral suspension, 2006). 
7)  Probable Mechanism: increased plasma pimozide levels due to inhibition of CYP3A4-mediated pimozide 
metabolism 

 
3.5.1.CM   Prajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Because Class Ia antiarrhythmic agents may also prolong the QT interval and increase the 
risk of arrhythmias, the concurrent administration of pimozide with a drug from this class is contraindicated 
(Prod Info Orap(R), 1999q; Prod Info Quinaglute Dura-tabs(R), 1999; Stratmann et al, 1985; Chow et al, 
1984). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class Ia antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999p).  
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  Several cases of recurrent irregular ventricular tachycardia also known as torsade de pointes have 
been reported with conventional doses of disopyramide. This condition is more likely to occur with 
severe repolarization delay and sinus bradycardia or atrioventricular block, especially when 
disopyramide therapy is combined with other QT interval prolonging agents (Tzivoni et al, 1981; 
Commerford & Beck, 1980; Croft & Kennelly, 1981). Others have retrospectively determined that 
women, irrespective of the presence or absence of other underlying heart conditions, are more at risk 
than men of developing torsades de pointes, in the setting of prolonged QT interval, following 
disopyramide therapy (Makkar et al, 1993). 

 
3.5.1.CN   Prajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999e; O'Brien et al, 1999d; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001i; Duenas-Laita et al, 1999g; Agelink et 
al, 2001d; Lande et al, 1992f; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetman, 
2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase the risk of 
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended 
(Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) 
oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997a).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 
mg of quinidine bisulfate. The study demonstrated significant increases in the plasma concentrations of 
haloperidol when given concurrently with quinidine versus haloperidol treatment alone. The mean area 
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 
ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1.9 
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ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration 
(Tmax) were not significantly changed, thereby suggesting to the authors that a tissue binding 
mechanism is more likely responsible for the plasma level changes than an elimination alteration 
(Young et al, 1993). 

 
3.5.1.CO   Probucol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, pimozide should not be 
coadministered with other drugs which are also known to prolong the QTc interval (Prod Info Orap(R), 
1999r). Probucol has been shown to prolong the QTc interval (Gohn & Simmons, 1992; Prod Info Lorelco
(R), 1991). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as probucol, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CP   Procainamide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Because Class Ia antiarrhythmic agents may also prolong the QT interval and increase the 
risk of arrhythmias, the concurrent administration of pimozide with a drug from this class is contraindicated 
(Prod Info Orap(R), 1999q; Prod Info Quinaglute Dura-tabs(R), 1999; Stratmann et al, 1985; Chow et al, 
1984). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class Ia antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999p).  
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  Several cases of recurrent irregular ventricular tachycardia also known as torsade de pointes have 
been reported with conventional doses of disopyramide. This condition is more likely to occur with 
severe repolarization delay and sinus bradycardia or atrioventricular block, especially when 
disopyramide therapy is combined with other QT interval prolonging agents (Tzivoni et al, 1981; 
Commerford & Beck, 1980; Croft & Kennelly, 1981). Others have retrospectively determined that 
women, irrespective of the presence or absence of other underlying heart conditions, are more at risk 
than men of developing torsades de pointes, in the setting of prolonged QT interval, following 
disopyramide therapy (Makkar et al, 1993). 

 
3.5.1.CQ   Procainamide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, 
haloperidol, iloperidone, paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and 
zotepine (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Solian(R), 1999e; O'Brien et al, 1999d; Prod 
Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001i; Duenas-Laita et al, 1999g; Agelink et 
al, 2001d; Lande et al, 1992f; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetman, 
2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and increase the risk of 
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended 
(Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 
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a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), 
iloperidone 12 mg twice a day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) 
oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997a).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol 
(antipsychotic agent) were studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 
mg of quinidine bisulfate. The study demonstrated significant increases in the plasma concentrations of 
haloperidol when given concurrently with quinidine versus haloperidol treatment alone. The mean area 
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 
ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1.9 
ng/mL on haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration 
(Tmax) were not significantly changed, thereby suggesting to the authors that a tissue binding 
mechanism is more likely responsible for the plasma level changes than an elimination alteration 
(Young et al, 1993). 

 
3.5.1.CR   Prochlorperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of pimozide 
warns against its administration with other drugs which are also known to prolong the QTc interval, including 
phenothiazines (Prod Info Thorazine(R), 2002; Prod Info Compazine(R), 2002; Prod Info Stelazine(R), 2002; 
Prod Info Orap(R), 1999t). The manufacturers of mesoridazine and thioridazine state that concomitant use is 
contraindicated with other agents known to prolong the QT interval (Prod Info Mellaril(R), 2002; Prod Info 
Serentil(R), 2001). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide and other drugs that may prolong the 
QT interval, such as phenothiazines is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Electrocardiogram (ECG) changes seen during clinical trials of pimozide in Tourette's syndrome and 
schizophrenia patients include prolongation of the QT interval, flattening, notching, and inversion of the 
T wave, and the appearance of U waves. Sudden, unexpected deaths have occurred at doses greater 
than 20 milligrams/day (Prod Info Orap(R), 1999s).  

 
3.5.1.CS   Prochlorperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on 
the QT interval and is not recommended. Q and T wave distortions have been observed in patients taking 
phenothiazines (Prod Info Compazine(R), 2002a; Prod Info Stelazine(R), 2002a; Prod Info Thorazine(R), 
2002a). Other phenothiazines may have similar effects, though no reports are available. Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999), 
haloperidol (O'Brien et al, 1999), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), 
quetiapine (Owens, 2001e), risperidone (Duenas-Laita et al, 1999c), sertindole (Agelink et al, 2001a), 
sultopride (Lande et al, 1992), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral capsule, 
2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
phenothiazines and antipsychotics, is not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.CT   Propafenone 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of 
pimozide and other drugs known to prolong the QTc interval, including Class I antiarrhythmic agents, is 
contraindicated (Prod Info Orap(R) pimozide, 1999a; Prod Info Tambocor(TM), 1998; Prod Info Enkaid(R), 
1988; Larochelle et al, 1984). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class I antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

Page 50 of 80MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.20, page 50

Case 3:09-cv-00080-TMB     Document 78-28      Filed 03/24/2010     Page 116 of 146



8)  Literature Reports 
a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999).  

 
3.5.1.CU   Protriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of pimozide states that concomitant use with other 
drugs which prolong the QT interval is contraindicated (Prod Info Orap(R), 1999ap). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Prod Info Norpramin(R), 2000; 
Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential to prolong the QT interval, concurrent administration of a 
tricyclic antidepressant and pimozide is contraindicated. 
7)  Probable Mechanism: additive effects on QT interval 
8)  Literature Reports 

a)  Electrocardiogram (ECG) changes seen during clinical trials of pimozide in Tourette's syndrome and 
schizophrenia patients include prolongation of the QT interval, flattening, notching, and inversion of the 
T wave, and the appearance of U waves. Sudden, unexpected deaths have occurred at doses greater 
than 20 milligrams/day (Prod Info Orap(R) pimozide, 1999k).  

 
3.5.1.CV   Quinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Because Class Ia antiarrhythmic agents may also prolong the QT interval and increase the 
risk of arrhythmias, the concurrent administration of pimozide with a drug from this class is contraindicated 
(Prod Info Orap(R), 1999q; Prod Info Quinaglute Dura-tabs(R), 1999; Stratmann et al, 1985; Chow et al, 
1984). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class Ia antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999p).  
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide 
therapy (Prod Info Norpace(R), 1997).  
c)  Several cases of recurrent irregular ventricular tachycardia also known as torsade de pointes have 
been reported with conventional doses of disopyramide. This condition is more likely to occur with 
severe repolarization delay and sinus bradycardia or atrioventricular block, especially when 
disopyramide therapy is combined with other QT interval prolonging agents (Tzivoni et al, 1981; 
Commerford & Beck, 1980; Croft & Kennelly, 1981). Others have retrospectively determined that 
women, irrespective of the presence or absence of other underlying heart conditions, are more at risk 
than men of developing torsades de pointes, in the setting of prolonged QT interval, following 
disopyramide therapy (Makkar et al, 1993). 

 
3.5.1.CW   Quinupristin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Quinupristin/dalfopristin is a major inhibitor of cytochrome P450 3A4 (CYP3A4) isoenzymes, 
and pimozide is a CYP3A4 substrate. Coadministration of these two agents may likely result in increased 
plasma concentrations of pimozide, which may lead to QTc interval prolongation and risk of torsades de 
pointes (Prod Info SYNERCID(R) intravenous injection, 2003; Prod Info ORAP(R) Tablets, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
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6)  Clinical Management: The concurrent administration of pimozide and quinupristin/dalfopristin is 
contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4-mediated pimozide metabolism 

 
3.5.1.CX   Ranolazine 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Pimozide and ranolazine have both been shown to prolong the QT interval. Concurrent 
administration of pimozide and ranolazine is contraindicated due to the potential for additive effects on QTc 
prolongation (Prod Info ORAP(R) oral tablets, 2005). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of pimozide and ranolazine is contraindicated due to the potential 
for additive effects on QT interval prolongation (Prod Info ORAP(R) oral tablets, 2005). 
7)  Probable Mechanism: additive effects on QT interval prolongation 

 
3.5.1.CY   Rilonacept 

1)  Interaction Effect: altered pimozide plasma concentrations 
2)  Summary: In states of chronic inflammation, the formation of CYP450 enzymes is suppressed by 
increased levels of cytokines such as interleukin-1 (IL-1). Upon administration of an IL-1 blocker, such as 
rilonacept, the formation of CYP450 enzymes could be normalized. In patients receiving CYP450 substrates 
with a narrow therapeutic index concomitantly, such normalization may have a clinically relevant effect on 
the CYP450 substrate levels. If rilonacept therapy is initiated in a patient being treated with a CYP450 
substrate that has a narrow therapeutic index, such as pimozide, the therapeutic effect of pimozide should 
be monitored and pimozide dose should be adjusted if necessary (Prod Info ARCALYST(TM) subcutaneous 
injection, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: If rilonacept therapy is initiated in a patient being treated with a CYP450 substrate 
with a narrow therapeutic index, such as pimozide, monitor for therapeutic effect of pimozide and adjust 
pimozide dose as needed (Prod Info ARCALYST(TM) subcutaneous injection, 2008). 
7)  Probable Mechanism: interference with CYP450-mediated pimozide metabolism 

 
3.5.1.CZ   Risperidone 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Although no drug interaction studies have been performed, the manufacturer of pimozide 
states that coadministration of pimozide with drugs known to prolong the QTc interval should be approached 
with caution (Prod Info Orap(R) pimozide, 1999f). Risperidone has been reported to prolong the QTc interval 
(Prod Info Risperdal(R), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
pimozide and risperidone, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999z).  
b)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking 
risperidone therapeutically (Duenas-Laita et al, 1999b; Ravin & Levenson, 1997b; Gesell & Stephen, 
1997; Lo Vecchio et al, 1996; Brown et al, 1993).  

 
3.5.1.DA   Ritonavir 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT interval prolongation, torsades de pointes, 
cardiac arrest) 
2)  Summary: Ritonavir is an inhibitor of cytochrome P450 3A may result in inhibition of pimozide 
metabolism. Elevated pimozide serum concentrations have been associated with an increased risk of 
cardiotoxicity. The concurrent administration of ritonavir and pimozide is contraindicated (Prod Info Norvir
(R), 2000; Prod Info Orap(R), 1999aj). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of pimozide and ritonavir is contraindicated. 
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7)  Probable Mechanism: inhibition of cytochrome P450 3A-mediated pimozide metabolism 
 
3.5.1.DB   Roxithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Roxithromycin may inhibit the metabolism of pimozide, resulting in increased serum 
concentrations of this agent. Elevated serum levels of pimozide have been associated with adverse 
cardiovascular effects including QT interval prolongation, cardiac arrhythmia, and sudden death. The 
concomitant administration of roxithromycin and pimozide is contraindicated (Flockhart et al, 1996a; Prod 
Info Orap(R), 1999aa). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of pimozide and roxithromycin is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A-mediated pimozide metabolism 

 
3.5.1.DC   Saquinavir 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT interval prolongation, torsades de pointes, 
cardiac arrest) 
2)  Summary: Saquinavir is an inhibitor of cytochrome P450 3A may result in inhibition of pimozide 
metabolism. Elevated pimozide serum concentrations have been associated with an increased risk of 
cardiotoxicity. The concurrent administration of saquinavir and pimozide is contraindicated (Prod Info Orap
(R), 1999au). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of pimozide and saquinavir is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A-mediated pimozide metabolism 

 
3.5.1.DD   Sematilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Even though no formal drug 
interaction studies have been done, the coadministration of pimozide and other drugs known to prolong the 
QTc interval, including class III antiarrhythmics is contraindicated (Yamreudeewong et al, 2003a; Prod Info 
Orap(R), 1999k). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class III antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999j).  
b)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as pimozide, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and telemetric 
monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.DE   Sertindole 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Although no drug interaction studies have been performed, the manufacturer of pimozide 
states that coadministration of pimozide with drugs known to prolong the QTc interval should be approached 
with caution (Prod Info Orap(R), 1999bd). Sertindole has been reported to prolong the QTc interval (Brown & 
Levin, 1998a). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with agents that prolong the QT interval, 
such as sertindole, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 
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a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide tablets, 1999).  
b)  Thirty, otherwise healthy, schizophrenic patients participated in an open, dose titration (4 to 16 
milligrams per day (mg/day)) study to determine the cardiovascular effects of sertindole. At the end of 
the 3-week study it was concluded that resting heart rate and frequency corrected QT times increased 
in a dose-related manner, while there was no change in PQ-conduction times, autonomic 
parasympathetic tone, or blood pressure. Conduction times increased an average 3.5% to 6.5% over 
the dosing range (Agelink et al, 2001e).  
c)  The overall incidence of QT interval prolongation with sertindole is estimated at 1.9% to 4% (Brown 
& Levin, 1998). The potential risk of developing torsades de pointes has been estimated at 0.13% to 
0.21% (Brown & Levin, 1998). Periodic electrocardiographic monitoring is required in the United 
Kingdom per sertindole's official labeling (Cardoni & Myer, 1997).  

 
3.5.1.DF   Sertraline 

1)  Interaction Effect: an increase in plasma pimozide levels 
2)  Summary: Due to the narrow therapeutic index of pimozide and due to the interaction noted at low dose 
of pimozide, concomitant administration of sertraline and pimozide is contraindicated (Prod Info Zoloft(R), 
2002a). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of sertraline in patients taking pimozide is contraindicated. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  In a controlled trial of a single 2 mg dose of pimozide, sertraline 200 mg daily coadministration to 
steady state was associated with a mean increase in pimozide area under the concentration-time curve 
(AUC) and maximum plasma concentrations (Cmax) of about 40%, but was not associated with any 
changes in EKG. Since the highest recommended pimozide dose (10 mg) has not been evaluated in 
combination with sertraline, the effect on QT interval and pharmacokinetic parameters at higher than 2 
mg are not known. Considering the narrow therapeutic index of pimozide and observed interaction data 
with low doses, the combination should be avoided (Prod Info Zoloft(R), 2002).  

 
3.5.1.DG   Sotalol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Even though no formal drug 
interaction studies have been done, the coadministration of pimozide and other drugs known to prolong the 
QTc interval, including class III antiarrhythmics is contraindicated (Yamreudeewong et al, 2003a; Prod Info 
Orap(R), 1999k). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class III antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999j).  
b)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as pimozide, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and telemetric 
monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.DH   Spiramycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Spiramycin has been shown to prolong the QTc interval at the recommended therapeutic dose 
(Stramba-Badiale et al, 1997). Even though no formal drug interaction studies have been done, the 
coadministration of pimozide and other drugs known to prolong the QTc interval, including spiramycin, is 
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contraindicated (Prod Info Orap(R) pimozide, 1999j). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential additive effects on the QT interval, the concurrent 
administration of spiramycin and pimozide is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999i).  

 
3.5.1.DI   Sulfamethoxazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Cotrimoxazole has been shown to prolong the QTc interval at the recommended therapeutic 
dose (Lopez et al, 1987). Even though no formal drug interaction studies have been done, the manufacturer 
of pimozide warns against its administration with other drugs which are also known to prolong the QTc 
interval, including cotrimoxazole (Prod Info Orap(R), 1999ad). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
cotrimoxazole and pimozide, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999g).  

 
3.5.1.DJ   Sultopride 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Coadministration of drugs that potentially prolong the QTc interval, such as pimozide and 
sultopride, should be approached with caution (Lande et al, 1992e; Montaz et al, 1992a; Harry, 1997a; Prod 
Info Orap(R), 1999bb). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide and other agents that prolong the QT 
interval, such as sultopride, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999ba).  
b)  Sultopride may induce prolongation of the QT interval and ventricular arrhythmias including torsades 
de pointes following therapeutic or toxic doses (Lande et al, 1992d; Montaz et al, 1992; Harry, 1997).  

 
3.5.1.DK   Sunitinib 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Sunitinib has been associated with prolongation of the QT interval in a dose dependent 
manner, with torsade de pointes occurring in less than 0.1% patients exposed to sunitinib (Prod Info 
SUTENT(R) oral capsules, 2008). Pimozide is also known to prolong the QT interval. Due to the potential for 
additive effects on the QT interval and increased risk for torsade de pointes, the concomitant use of 
pimozide and other drugs that prolong the QT interval is contraindicated (Prod Info ORAP(R) oral tablets, 
2005a). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
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6)  Clinical Management: Concomitant use of pimozide and drugs that prolong the QT interval, such as 
sunitinib, is contraindicated due to the potential for additive effects on the QT interval and an increased risk 
of torsade de pointes (Prod Info ORAP(R) oral tablets, 2005a). 
7)  Probable Mechanism: additive effects on the QT interval 

 
3.5.1.DL   Tedisamil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class III antiarrhythmics have been shown to prolong the QT interval, which may result in 
ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Even though no formal drug 
interaction studies have been done, the coadministration of pimozide and other drugs known to prolong the 
QTc interval, including class III antiarrhythmics is contraindicated (Yamreudeewong et al, 2003a; Prod Info 
Orap(R), 1999k). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide with other agents that can prolong the 
QT interval, such as Class III antiarrhythmic agents, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999j).  
b)  Concurrent use of class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as pimozide, is not recommended. Dofetilide should be stopped for at least 2 days before any 
interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and telemetric 
monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.DM   Telithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Pimozide prolongs the QT interval and an additive effect would be anticipated if administered 
with other agents which lengthen the QT interval (Prod Info Orap(R), 1999ac). Even though no formal drug 
interaction studies have been done, pimozide should not be coadministered with other drugs which are also 
known to prolong the QTc interval, including telithromycin (Prod Info Ketek(TM), 2004; Owens, 2001d). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Pimozide is contraindicated in individuals with congenital QT syndrome, patients 
with a history of cardiac arrhythmias, or patients taking other drugs which may prolong the QT interval, 
including telithromycin. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999ab).  

 
3.5.1.DN   Terfenadine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Some antipsychotics have been shown to prolong the QTc interval at the recommended 
therapeutic dose (Prod Info Geodon(TM), 2002c; Owens, 2001k; Prod Info Orap(R), 1999bh). Even though 
no formal drug interaction studies have been done, the coadministration of terfenadine and other drugs 
known to prolong the QTc interval, including antipsychotics, is contraindicated (Anon, 1997). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of terfenadine with any drug that prolongs the QT 
interval, such as antipsychotic agents, is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
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prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999bg).  

 
3.5.1.DO   Tetrabenazine 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Due to the potential for additive effects on the QT interval and increased risk of torsade de 
pointes, concomitant use of tetrabenazine with drugs that prolong the QT interval should be avoided. 
However, if concomitant use is required, the patient should be closely monitored for prolongation of the QT 
interval (Prod Info XENAZINE(R) oral tablets, 2008). In a randomized, double-blind, placebo controlled 
crossover study of healthy subjects, the effect of a single 25 mg or 50 mg dose of tetrabenazine on the QT 
interval was studied with moxifloxacin as a positive control. The 50 mg dose of tetrabenazine caused an 
approximate 8 millisecond mean increase in QT (Prod Info XENAZINE(R) oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tetrabenazine with drugs that prolong the QT interval should 
be avoided due to the potential for additive effects on the QT interval and increased risk of torsade de 
pointes. However, if concurrent therapy is required, monitor patient closely for prolongation of the QT 
interval (Prod Info XENAZINE(R) oral tablets, 2008). 
7)  Probable Mechanism: additive effects on QT interval prolongation 

 
3.5.1.DP   Thioridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001). Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999c), 
haloperidol (O'Brien et al, 1999b), pimozide (Prod Info Orap(R), 2000), quetiapine (Owens, 2001g), 
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-Laita et al, 
1999e), sertindole (Agelink et al, 2001c), sultopride (Lande et al, 1992b), ziprasidone (Prod Info GEODON
(R) intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
antipsychotics, and thioridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.DQ   Tipranavir 

1)  Interaction Effect: serious and/or life-threatening reactions such as cardiac arrhythmias 
2)  Summary: Because of the potential for serious and/or life-threatening cardiac arrhythmias that can occur 
with increased plasma concentrations of pimozide, the concurrent use of tipranavir and ritonavir with 
pimozide is contraindicated. Tipranavir, coadministered with 200 milligrams of ritonavir, is a net inhibitor of 
cytochrome P450 3A. Concomitant administration of tipranavir and ritonavir with pimozide, which is 
metabolized by cytochrome P450 3A4 enzymes, could result in an increased plasma concentration of 
pimozide and is contraindicated (Prod Info Aptivus (R) capsules, 2005). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of tipranavir and ritonavir, when coadministered with pimozide is 
contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A-mediated pimozide metabolism 

 
3.5.1.DR   Tramadol 

1)  Interaction Effect: an increased risk of seizures 
2)  Summary: Seizures have been reported in patients using tramadol. The manufacturer of tramadol states 
that combining neuroleptic medications with tramadol may enhance the risk of seizures (Prod Info Ultram(R), 
1998). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution should be used if tramadol is to be administered to patients receiving 
neuroleptic therapy. If possible, avoid this combination, especially in patients with underlying conditions that 
might predispose to seizures. 
7)  Probable Mechanism: unknown 
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3.5.1.DS   Trifluoperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the manufacturer of pimozide 
warns against its administration with other drugs which are also known to prolong the QTc interval, including 
phenothiazines (Prod Info Thorazine(R), 2002; Prod Info Compazine(R), 2002; Prod Info Stelazine(R), 2002; 
Prod Info Orap(R), 1999t). The manufacturers of mesoridazine and thioridazine state that concomitant use is 
contraindicated with other agents known to prolong the QT interval (Prod Info Mellaril(R), 2002; Prod Info 
Serentil(R), 2001). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pimozide and other drugs that may prolong the 
QT interval, such as phenothiazines is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Electrocardiogram (ECG) changes seen during clinical trials of pimozide in Tourette's syndrome and 
schizophrenia patients include prolongation of the QT interval, flattening, notching, and inversion of the 
T wave, and the appearance of U waves. Sudden, unexpected deaths have occurred at doses greater 
than 20 milligrams/day (Prod Info Orap(R), 1999s).  

 
3.5.1.DT   Trifluoperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on 
the QT interval and is not recommended. Q and T wave distortions have been observed in patients taking 
phenothiazines (Prod Info Compazine(R), 2002a; Prod Info Stelazine(R), 2002a; Prod Info Thorazine(R), 
2002a). Other phenothiazines may have similar effects, though no reports are available. Several 
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999), 
haloperidol (O'Brien et al, 1999), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), 
quetiapine (Owens, 2001e), risperidone (Duenas-Laita et al, 1999c), sertindole (Agelink et al, 2001a), 
sultopride (Lande et al, 1992), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral capsule, 
2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
phenothiazines and antipsychotics, is not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.DU   Trimethoprim 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Cotrimoxazole has been shown to prolong the QTc interval at the recommended therapeutic 
dose (Lopez et al, 1987). Even though no formal drug interaction studies have been done, the manufacturer 
of pimozide warns against its administration with other drugs which are also known to prolong the QTc 
interval, including cotrimoxazole (Prod Info Orap(R), 1999ad). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as 
cotrimoxazole and pimozide, is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999g).  

 
3.5.1.DV   Trimipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of pimozide states that concomitant use with other 
drugs which prolong the QT interval is contraindicated (Prod Info Orap(R), 1999ap). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Prod Info Norpramin(R), 2000; 
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Marshall & Forker, 1982). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential to prolong the QT interval, concurrent administration of a 
tricyclic antidepressant and pimozide is contraindicated. 
7)  Probable Mechanism: additive effects on QT interval 
8)  Literature Reports 

a)  Electrocardiogram (ECG) changes seen during clinical trials of pimozide in Tourette's syndrome and 
schizophrenia patients include prolongation of the QT interval, flattening, notching, and inversion of the 
T wave, and the appearance of U waves. Sudden, unexpected deaths have occurred at doses greater 
than 20 milligrams/day (Prod Info Orap(R) pimozide, 1999k).  

 
3.5.1.DW   Troleandomycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Troleandomycin may inhibit the metabolism of pimozide, resulting in increased serum 
concentrations of this agent. Elevated serum concentrations of pimozide have been associated with adverse 
cardiovascular effects, including QT interval prolongation, cardiac arrhythmias, and sudden death. The 
concomitant administration of pimozide and troleandomycin is contraindicated (Flockhart et al, 1996c; Prod 
Info Orap(R), 1999am). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of pimozide and troleandomycin is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A-mediated pimozide metabolism 

 
3.5.1.DX   Vasopressin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Pimozide and vasopressin have been shown to prolong the QTc interval at the recommended 
therapeutic dose (Prod Info Orap(R), 1999c; Mauro et al, 1988). Even though no formal drug interaction 
studies have been done, the coadministration of these two drugs, known to prolong the QTc interval, is 
contraindicated. 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of drugs that prolong the QT interval, such as 
pimozide and vasopressin, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia.The manufactuer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R), 1999b).  

 
3.5.1.DY   Vitex 

1)  Interaction Effect: decreased effectiveness of dopamine antagonists 
2)  Summary: Theoretically, the dopamine agonist activity of Vitex may oppose that of dopamine 
antagonists, decreasing their effectiveness. Vitex has been effective in alleviating luteal phase defects due 
to hyperprolactinemia and in relieving symptoms related to premenstrual tension syndrome (Milewicz et al, 
1993a; Lauritzen et al, 1997a). Vitex reduced prolactin secretion in humans (Milewicz et al, 1993a). In vitro, 
Vitex inhibited prolactin release by binding to the D2 receptor (Jarry et al, 1994a). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If therapy is initiated with Vitex and a dopamine antagonist, monitor closely for 
return of symptoms previously controlled by the dopamine antagonist. 
7)  Probable Mechanism: dopamine agonism of Vitex may counteract dopamine antagonists 
8)  Literature Reports 

a)  Vitex agnus castus (Vitex) effectively normalized prolactin release in a randomized double-blind, 
placebo-controlled trial of 52 women with luteal phase defects due to latent hyperprolactinemia. 
Administration of Vitex agnus castus 20 mg daily for three months reduced prolactin release (from 23.7 
to 22.5 nanogram (ng)/mL; p equal to 0.23), normalized shortened luteal phases (from 5.5 days to 10.5 
days; p less than 0.005), and eliminated deficits in luteal progesterone synthesis (from 2.46 ng/mL to 
9.69 ng/mL; p less than 0.001). No side effects were noted (Milewicz et al, 1993).  
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b)  Vitex agnus castus and pyridoxine caused a similar reduction on the premenstrual tension scale 
(PMTS) in a randomized, controlled trial of 127 women with PMTS. Patients taking Vitex agnus castus 
(Agnolyt(R)) experienced more relief from breast tenderness, inner tension, headache, edema, 
constipation, and depression than those taking pyridoxine. Patients in the Vitex agnus castus group 
receive one capsule of Agnolyt(R) and one placebo capsule daily for 3 menstrual cycles. Patients in the 
pyridoxine group received one placebo capsule twice daily on days 1-15 of the menstrual cycle and 
pyridoxine 100 mg twice daily on days 16 to 35 of the menstrual cycle for 3 menstrual cycles. 
Unspecified gastrointestinal disturbances occurred in the treatment group along with two cases of skin 
reaction and one transient headache (Lauritzen et al, 1997).  
c)  In vitro, Vitex (Agnus castus) was found to bind to the D2 receptor in rat pituitary cell cultures. Basal 
prolactin release was significantly inhibited by 0.5 milligram (mg) and 1 mg of vitex extract/mL culture 
medium (p less than 0.05). Agnus castus extract doses from 0.125 mg/mL to 1 mg/mL significantly 
suppressed prolactin release in cells stimulated by thyrothropin releasing hormone (TRH) (p less than 
0.05). Dopaminergic action was demonstrated in the rat corpus striatum membrane dopamine receptor 
assay. Agnus castus extract did not affect basal luteinizing hormone (LH) or follicle-stimulating hormone 
(FSH), indicating selectivity for prolactin secretion, and not generalized inhibition of pituitary hormone 
secretion. The effect was not due to a cytotoxic effect as demonstrated by the lack of effect on the MTT-
conversion test. The authors concluded that Agnus castus exerted its prolactin inhibiting effect via 
stimulation of D2 receptors in the pituitary (Jarry et al, 1994).  

 
3.5.1.DZ   Voriconazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsade de pointes, cardiac arrest) 
2)  Summary: The systemic exposure to pimozide may be significantly increased by concomitant 
administration of voriconazole. The metabolism of pimozide may be inhibited by concomitant administration 
of voriconazole. Increased plasma concentrations of pimozide can lead to QT prolongation and rare 
occurrence of torsade de pointes (Prod Info VFEND(R) IV injection, oral tablets, suspension, 2008). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of voriconazole and pimozide is contraindicated (Prod Info 
VFEND(R) IV injection, oral tablets, suspension, 2008). 
7)  Probable Mechanism: inhibition by voriconazole of cytochrome P450 3A4-mediated pimozide metabolism 

 
3.5.1.EA   Zileuton 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Zileuton may inhibit the metabolism of pimozide, resulting in increased serum concentrations 
of this agent. Elevated serum levels of pimozide have been associated with adverse cardiovascular effects 
including QT interval prolongation, cardiac arrhythmia, and sudden death. The concurrent use of zileuton or 
any inhibitor of cytochrome P450 3A enzymes and pimozide is not recommended (Prod Info Orap(R), 
1999av). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of pimozide with an inhibitor of cytochrome P450 3A 
enzymes, such as zileuton, should be avoided. 
7)  Probable Mechanism: inhibition by zileuton of cytochrome P450 3A-mediated pimozide metabolism 

 
3.5.1.EB   Ziprasidone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including pimozide (Prod 
Info Geodon(TM), 2002b). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone and pimozide is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.EC   Zolmitriptan 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Pimozide and zolmitriptan have been shown to prolong the QTc interval at the recommended 
therapeutic dose (Prod Info Zomig(R), 2002; Prod Info Orap(R), 1999y). Even though no formal drug 
interaction studies have been done, the coadministration of these two drugs, known to prolong the QTc 
interval, is contraindicated. 
3)  Severity: contraindicated 
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4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of drugs that prolong the QT interval, such as 
pimozide and zolmitriptan, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths 
have occurred. The patients were receiving pimozide dosages of approximately 1 mg per kg. One 
possible mechanism for such deaths is prolongation of the QT interval predisposing patients to 
ventricular arrhythmia. The manufacturer recommends that an electrocardiogram be performed before 
pimozide treatment is initiated and periodically thereafter, especially during the period of dose 
adjustment (Prod Info Orap(R) pimozide, 1999e).  

 
3.5.1.ED   Zotepine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Though no drug interaction studies have been performed, the manufacturer of pimozide states 
that coadministration pimozide with other drugs that potentially prolong the QTc interval is contraindicated 
(Prod Info Orap(R), 1999aw). Zotepine can prolong the QTc interval (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of agents that prolong the QT interval, such as zotepine 
and pimozide, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.2   Drug-Food Combinations 

 
3.5.2.A   Grapefruit Juice 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Grapefruit juice may inhibit the metabolism of pimozide, resulting in increased serum 
concentrations of this agent. Elevated serum levels of pimozide have been associated with adverse 
cardiovascular effects including QT interval prolongation, cardiac arrhythmia, and sudden death. The 
concurrent use of pimozide and grapefruit juice should be avoided (Prod Info Orap(R), 1999bk). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Counsel patients to avoid grapefruit juice during pimozide therapy. Orange juice 
may be substituted as it provides the same basic nutrients but is not known to inhibit drug metabolism. 
7)  Probable Mechanism: inhibition by grapefruit juice of cytochrome P450 3A-mediated pimozide 
metabolism 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Therapeutic 
1)  Physical Findings 

a)  Decrease in severity or elimination of target psychotic symptoms: 
1)  Positive psychotic symptoms (delusions, auditory hallucinations, racing thoughts) 
2)  Negative psychotic symptoms (anhedonia, apathy, amotivation, ambivalence). 

b)  Improvement in socialization, grooming, and attention to activities of daily living. 
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B)  Toxic 
1)  Physical Findings 

a)  An ECG should be performed before initiation of pimozide therapy and periodically thereafter, especially 
during periods of dose adjustment. The QTc interval should not exceed 0.47 seconds in children or 0.52 
seconds in adults, or more than 25% above the patient's original baseline (Prod Info Orap(R), 2003). 
b)  Abnormal involuntary movement scale (AIMS) examination or similar test for tardive dyskinesia every 6 
months. 
c)  Assessment for extrapyramidal symptoms (EPS) during dose adjustment and every 3 months. 

 
 4.2   Patient Instructions 

A)  Pimozide (By mouth) 
Pimozide 
 
Treats symptoms of Tourette's syndrome such as uncontrolled body movements or vocal sounds. It is used when 
these symptoms are severe. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to pimozide or medicines to treat mental 
problems such as haloperidol, molindone, loxapine, thiothixene, perphenazine, thioridazine, and others. You 
should not use this medicine if you are using itraconazole, ketoconazole, ritonavir, saquinavir, indinavir, 
nelfinavir, nefazodone, or zileuton. You should not use this medicine if you have an irregular heartbeat or if you 
are using any of these antibiotic medicines: clarithromycin, erythromycin, azithromycin, dirithromycin, or 
troleandomycin. Pimozide used with certain antibiotics can cause severe heart problems. 
 
How to Use This Medicine: 
Tablet 

Your doctor will tell you how much medicine to use and how often. You should not use more of the medicine 
than your doctor ordered. 

 
If a Dose is Missed: 

Use the missed dose as soon as possible, unless it is almost time for your next dose. 
Skip the missed dose if it is almost time for your next regular dose. 
You should not use two doses at the same time. 

 
How to Store and Dispose of This Medicine: 

Store the tablets at room temperature, away from heat, moisture, and direct light. 
Keep all medicine out of the reach of children. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, 
and herbal products. 

Tell your doctor if you are also using pemoline (Cylert®), methylphenidate (Ritalin®), or amphetamines 
(Dexedrine®). 
Make sure your doctor knows if you are using other drugs that could make you sleepy, such as sleeping 
pills, tranquilizers, antidepressants, strong pain killers, or cold or allergy medicine. Avoid drinking alcohol 
while using this medicine. You may get too drowsy or sedated if you drink alcohol or use medicines that 
cause drowsiness with pimozide. 
Some antidepressants, tranquilizers, and medicines to treat mental problems, emotional problems, or an 
irregular heartbeat can cause or worsen heart problems if used with pimozide. Talk with your doctor about 
this. 
Do not drink grapefruit juice while using this medicine. 

 
Warnings While Using This Medicine: 

Check with your doctor before using pimozide if you have seizures, an enlarged prostate, trouble urinating, 
glaucoma, or heart, liver, or kidney disease. 
If you are pregnant or breastfeeding, talk to your doctor before using this medicine. 
This medicine may make you drowsy or dizzy. Be careful if driving or using machinery. 
Do not suddenly stop using pimozide without checking with your doctor. You may need to use smaller and 
smaller doses before completely stopping the medicine. 
This medicine may cause side effects that include muscle spasms, twitching in the face and body, and 
uncontrolled tongue or jaw movement. Talk to your doctor about this. 
Your doctor may want to check your heart rhythm while you are using this medicine. Make sure to keep all 
appointments. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Fast or irregular heartbeat, fast breathing 
Fever, severe muscle stiffness 
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Muscle spasms, twitching, uncontrolled tongue or jaw movement 
Restlessness or feeling as if you need to be moving constantly 
Spasms or cramps in the neck, face, or back 

 
If you notice these less serious side effects, talk with your doctor: 

Constipation 
Drowsiness, dizziness, headache 
Dry mouth 
Vision changes, such as trouble focusing 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Pimozide's primary place in therapy is in the treatment of Tourette's syndrome in patients who are refractory to 
haloperidol or who develop incapacitating side effects during haloperidol therapy (Shapiro & Shapiro, 1984). 
B)  Clinical studies have demonstrated no significant advantage of pimozide over other antipsychotic agents in the 
treatment of chronic schizophrenic patients (Clark et al, 1975). The drug may find usefulness due to its long half-life, 
when given orally once weekly in chronic schizophrenia as an alternative to intramuscular fluphenazine decanoate 
given every 2 weeks. The drug should also be considered in patients where sedation is a problem with other 
antipsychotic agents. Pimozide may prove useful as an adjuvant to maintenance therapy with other antipsychotic 
agents in chronic schizophrenia. Also, pimozide may be effective in schizophrenic patients unresponsive to other 
antipsychotic medications. 
C)  Most controlled studies have indicated that pimozide is equally effective as other antipsychotic agents in the 
treatment of chronic schizophrenia (Kolivakis et al, 1974; Cesarec et al, 1974; Kenway & Masheter, 1971; Hellon, 
1971; Kline et al, 1975; Clark et al, 1975). However, there appears to be an advantage of pimozide over other agents 
in the treatment of patients with poor social adjustment with symptoms of emotional withdrawal, disturbed thought 
content, hallucinations and blunted affect (Pinder et al, 1976). Pimozide is less effective than the other antipsychotic 
agents, in general, for the excited, agitated chronic schizophrenic patient. 
D)  Pimozide is a useful addition to the formulary of institutions which handle Tourette's syndrome and other difficult-
to-treat psychiatric patients. 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Pimozide is a potent neuroleptic agent, a diphenylbutylpiperidine derivative, structurally dissimilar from 
phenothiazines, butyrophenones, and thioxanthenes that elicits antipsychotic effects via central antidopaminergic 
activity. The drug is effective orally and has a long serum half-life (greater than 50 hours). It has been primarily 
evaluated in the maintenance treatment of chronic schizophrenia (Andersen et al, 1974; Gross, 1974; Janssen et 
al, 1972). 
2)  Pimozide, similar to other neuropsychotic agents, is a central antidopaminergic agent which increases 
dopamine turnover in the brain, but may be more potent than other agents. The drug concentrates in areas rich 
in dopaminergic neurons (Janssen et al, 1968; Anden et al, 1970). There is evidence that pimozide exhibits more 
specific antipsychotic effects than other antipsychotic agents with respect to delusions, autism, emotional 
withdrawal and apathy in chronic schizophrenia (Janssen et al, 1968; Smythies & Beaton, 1974; Stier et al, 
1978). 
3)  Pimozide has also been effective in the treatment of Gilles de la Tourette syndrome, with benefits being 
similar to those of haloperidol but producing less sedation (Ross & Moldofsky, 1978). The drug's mechanism of 
action in Tourette's syndrome is related to its dopaminergic blocking activity. The drug may also produce 
secondary alterations in central dopamine metabolism and function, accompanying receptor blockade, which 
may contribute to its therapeutic effects (Prod Info Haldol(R), 1984). 

 
 4.5   Therapeutic Uses 

Anorexia nervosa 

Anxiety 

Chronic schizophrenia 

Gilles de la Tourette's syndrome 

Huntington's disease 

Obsessive-compulsive disorder 

Trigeminal trophic syndrome 
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4.5.A   Anorexia nervosa 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence is inconclusive 
Recommendation: Pediatric, Class III 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Unclear efficacy 
See Drug Consult reference: ANOREXIA NERVOSA - DRUG THERAPY 

3)  Pediatric: 
a)  All 10 adolescent anorectic females studied for a period of 20 weeks succeeded in gaining body weight 
with or without pimozide (Weizman et al, 1985; Plantey, 1977). Five patients were treated by behavior 
therapy programs and the other 5 were treated with pimozide. Serum prolactin levels were increased in the 
5 patients receiving pimozide, while no elevation was observed in patients undergoing behavior therapy. 
b)  One report has described the successful use of pimozide 4 milligrams orally 3 times daily for one month 
in anorexia nervosa in a 17-year-old male. Dramatic improvement was observed in 3 weeks with the patient 
gaining 9 kg. Obsession with weight disappeared at this time as well as bradycardia and overactivity 
(Plantey, 1977). 

 
4.5.B   Anxiety 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

As effective as chlordiazepoxide and diazepam in the treatment of non-psychotic patients with anxiety  
However, offers no advantage over benzodiazepines 

3)  Adult: 
a)  Pimozide has been shown to be more effective than placebo in anxiety (Van Mierlo, 1972), and as 
effective as haloperidol (Kenway, 1973a). Pimozide 2 milligrams daily has produced similar effects to 
diazepam 10 milligrams daily or chlordiazepoxide 40 milligrams daily (Anon, 1972; Reyntjens & Van Mierlo, 
1972). 
b)  The addition of pimozide 2 milligrams daily to chlordiazepoxide 30 to 60 milligrams daily did not result in 
a more rapid antianxiety effect, enhanced antianxiety effect or reduction of chlordiazepoxide dose, or a 
decrease in the incidence of side effects (Anon, 1975). 

 
4.5.C   Chronic schizophrenia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Efficacious in chronic SCHIZOPHRENIA (Kline et al, 1977; Donlon et al, 1977; Singh, 1971; Sugarman, 
1971; Masheter, 1971; Arfwidsson et al, 1971)  
Doses range from 2 to 40 milligrams (mean: 6 milligrams daily) 

3)  Adult: 
a)  Pimozide has been reported to be more specific than other antipsychotic agents for autistic patients with 
emotional withdrawal, delusions, and hallucinations as opposed to agitated or aggressive type patients with 
chronic schizophrenia (Pinder et al, 1976b; Janssen et al, 1972a). Pimozide may have special usefulness, 
as opposed to other agents, in improving emotional withdrawal and assisting in resocialization of chronic 
schizophrenic patients (Gross, 1974b; Kolivakis et al, 1974b; Janssen et al, 1972a; Huber et al, 1971a; 
Kenway & Masheter, 1971b). However, at least one report has indicated that pimozide was no more 
effective than chlorpromazine in improving emotional withdrawal and social competence in chronic 
schizophrenia (Wilson et al, 1982). 
b)  A significant improvement in negative symptoms, but not positive symptoms was observed with pimozide 
in schizophrenic patients (Feinberg et al, 1988). The dose of pimozide was started at 4 milligrams/day and 
increased over 4 weeks to an average dose of 12.6 milligrams/day. 
c)  Pimozide given intermittently has proven effective in the management of schizophrenia, due to its long 
half-life (McCreadie et al, 1982b; McCreadie et al, 1980a). The drug has been administered orally once 
weekly, producing equivalent clinical effects as that of fluphenazine decanoate administered once every 2 
weeks (McCreadie et al, 1982b). 
d)  Pimozide has been successful when used concurrently with maintenance antipsychotic medications on 
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improving work behavior, work habits, and mental status in chronic schizophrenics following its addition to 
maintenance therapy (8 milligrams daily) (Nakra & Wickramasinghe, 1980). The drug has been used 
successfully as replacement therapy in patients unresponsive to other neuroleptic agents, resulting in 
improvement in apathy and withdrawal in many patients who were unresponsive to other agents prior to 
pimozide therapy (Stirling, 1979). 
e)  Pimozide in combination with other antipsychotic medications improved social behavior in chronic 
schizophrenia (Nakra et al, 1980). Pimozide was administered in oral doses of 8 milligrams daily for 12 
weeks to 20 patients receiving other medications (haloperidol, flupenthixol, trifluoperazines, thiothixine, 
fluphenazine, promazine, or chlorpromazine). Pimozide significantly improved social behavior in terms of 
work behavior, work habits, and mental status after 8 weeks of treatment. 
f)  Pimozide was effective as single agent therapy for chronic schizophrenia in patients who were primarily 
withdrawn. Patients were administered pimozide 8 to 20 milligrams daily after withdrawal of all other 
medications for a period of one month. General improvement was observed after assessment at 4 and 6 
months (Cheadle & Freedman, 1979). Marked improvement was reported in 6 of 12 patients with chronic 
schizophrenia undergoing acute exacerbations with pimozide in doses up to 16 milligrams daily over a 
period of 10 weeks. Patients demonstrated improvement with thought disorders, apathy, emotional 
withdrawal, motor retardation and depression. This study supports the antiautistic and antidelusional effects 
of pimozide (Stier et al, 1978a). 

 
4.5.D   Gilles de la Tourette's syndrome 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (12 years and older) 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective Gilles de la Tourette syndrome  
Effective in patients who were unable to tolerate or were unresponsive to haloperidol (Shapiro & 
Shapiro, 1984; Shapiro et al, 1983) 

3)  Adult: 
a)  Haloperidol has been the drug of choice in Gilles de la Tourette syndrome, its efficacy being related to 
dopamine receptor blocking activity in the CNS. Pimozide is a more specific antidopaminergic agent. 
Although effective, superiority of pimozide over haloperidol has not been adequately demonstrated (Colvin & 
Tankanow, 1985a). The drug is indicated as reserve therapy for Tourette's syndrome in patients who have 
not responded to haloperidol or who cannot tolerate toxicity of haloperidol. A review of the efficacy and 
toxicity of pimozide in the treatment of tic and Tourette disorders is available (Shapiro et al, 1987). 
b)  In 9 patients with Gilles de la Tourette syndrome both haloperidol and pimozide were effective (Ross & 
Moldofsky, 1978b). In this double-blind study, patients were assigned to pimozide or haloperidol, each in 
doses of 2 milligrams initially every morning, increasing by 2 milligrams every second day until symptoms 
disappeared or until side effects were observed or until maximum doses of 12 milligrams daily were 
obtained. A follow-up period of 420 months was undertaken. Both pimozide and haloperidol significantly 
reduced mean 5-minute tic counts, with no significant difference between the 2 drugs. Both haloperidol and 
pimozide were more effective than placebo. Follow-up at 4 to 20 months indicated that 6 of 7 patients 
continuing on pimozide and one of 2 patients continuing on haloperidol had a greater than 75% 
improvement in symptoms. Significantly fewer days of lethargy or tiredness was associated with pimozide 
than haloperidol. Anticholinergic and extrapyramidal effects were similar with both agents. Pimozide is an 
effective alternative to haloperidol in Gilles de la Tourette syndrome, particularly in haloperidol 
nonresponders or patients receiving haloperidol but developing incapacitating side effects. 

 
4.5.E   Huntington's disease 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in the treatment of Huntington's chorea (Siegmund et al, 1982; Fog & Pakkenberg, 1970) 
3)  Adult: 

a)  Oral pimozide 16 milligrams daily (in 3 to 4 divided doses; maximum 40 milligrams daily) produced good 
long-term results in 9 of 11 patients with Huntington's chorea, with significant improvement in hyperkinesia. 
These patients were discharged from the hospital indicating therapy may permit social reintegration and 
improved quality of life for Huntington's patients. However, both haloperidol and chlorpromazine have been 
utilized with some degree of success in Huntington's chorea (Pinder et al, 1976b) and controlled studies are 
required to determine any benefits of pimozide. 
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4.5.F   Obsessive-compulsive disorder 
1)  Overview 

FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Useful in treating some subtypes of obsessive compulsive disorder 
3)  Adult: 

a)  The addition of pimozide was useful in treating a possible subtype of obsessive compulsive disorder 
(OCD) in a patient with a dual diagnosis of OCD and chronic multiple tics or Tourette's Syndrome. A 25-
year-old man with a history of Tourette's Syndrome presented for treatment of OCD symptoms (Delgado et 
al, 1990). Fluvoxamine alone appeared to exacerbate tics leading to the onset of coprolalia, without 
improving OCD symptoms. Pimozide alone reduced tics very slightly. In this patient, the combination of 
fluvoxamine (150 to 250 milligram/day) and pimozide (1 milligram/day) appeared to be necessary for clinical 
improvement of OCD symptoms, suggesting that both the dopamine and serotonin systems were involved in 
the near remission of OCD symptoms and the reduction of tics. 
b)  Pimozide was used successfully for 7 months in ONYCHOTILLOMANIA. The condition was reported to 
be a manifestation of obsessive compulsive disorder (Hamann, 1982). 

 
4.5.G   Trigeminal trophic syndrome 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

In one case, successfully treated severe trigeminal neurotrophic ulceration 
3)  Adult: 

a)  A rare case was described of an 82-year-old woman with severe trigeminal neurotrophic ulceration which 
improved substantially with pimozide, given for treatment of unrelated paranoid symptoms. The established 
use of pimozide in delusional parasitosis in relationship to this case was discussed (Mayer & Smith, 1993). 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Chlorpromazine 

Fluphenazine 

Haloperidol 

Levosulpiride 

Trifluoperazine 

 
4.6.A   Chlorpromazine 

Mania 

Schizophrenia 

 
4.6.A.1   Mania 

a)  SUMMARY: Pimozide is at least as effective as chlorpromazine in the treatment of mania (Cookson et al, 
1979; Cookson et al, 1981; Cookson et al, 1980a). In a double-blind, randomized fashion, 23 mania patients 
received either pimozide 2 milligrams (mg) or chlorpromazine 100 milligrams (mg), with adjustments to a 
maximum of 32 mg/day and 1600 mg/day, respectively. The patients were evaluated for 14 days using two 
scales, the Mania Rating Scale (MRS) and the Petterson Rating Scale (PRS). MRS evaluation 
demonstrated chlorpromazine to be more effective than pimozide, probable due to greater sedative effects 
(Cookson et al, 1981). 
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4.6.A.2   Schizophrenia 
a)  Similar clinical effects were reported with pimozide (mean dose, 7 milligrams (mg) daily) and 
chlorpromazine sustained-release (mean dose, 216 mg daily) in the treatment of chronic schizophrenia 
(Kolivakis et al, 1974a). Similar results were observed in chronic schizophrenic patients in a double-blind 
study over 52 weeks (Wilson et al, 1982a). Average daily doses of pimozide 7.3 mg were as effective as 
chlorpromazine 381 mg. There was no significant difference in improvement or side effects between the two 
drug treatment groups except for a higher incidence of skin reactions with chlorpromazine. However, the 
authors were unable to replicate previous data indicating the special utility of pimozide for improvement of 
emotional withdrawal and social competence in schizophrenia in this long-term study. All patients in this 
study were stable, compliant patients which may not be the optimal group for the evaluation of these effects. 

 
4.6.B   Fluphenazine 

 
4.6.B.1   Schizophrenia 

a)  SUMMARY: Clinical studies have reported the equivalent effects of fluphenazine and pimozide in chronic 
schizophrenia (Cesarec et al, 1974a; Chouinard et al, 1970; Kenway & Masheter, 1971a; Lapierre & 
Lavellee, 1975; Donlon et al, 1977; Morris et al, 1970; Shepherd, 1979). 
b)  The comparative efficacy of fluphenazine HCl (12.5 milligrams daily, average) and pimozide (9.6 
milligrams daily, average) were reported in the treatment of chronic schizophrenia in a 12-month study. Both 
drugs were equally effective in maintaining control of symptomatology at a better level than previous 
medication (Donlon et al, 1977). 
c)  Other reports have reported the comparability of long-acting fluphenazine and pimozide. There was 
equivalent efficacy with fluphenazine decanoate given biweekly and pimozide 4 days each week (McCreadie 
et al, 1980). In a subsequent report, pimozide once weekly (in doses up to 60 milligrams) and fluphenazine 
decanoate (up to 50 milligrams every 2 weeks) were equally effective in the management of chronic 
schizophrenia (McCreadie et al, 1982). Tardive dyskinesia was more frequent in pimozide patients. 
Pimozide may be considered an alternative to intramuscular fluphenazine for chronic schizophrenia. 
d)  Depot fluphenazine decanoate and oral pimozide were compared in 36 schizophrenic outpatients over 1 
year in a double-blind, placebo-controlled trial. Analyses of Social Behavior Assessment Schedule (SBAS) 
data from pre-trial and end of study assessments revealed no significant advantage for either of the 
treatments (Barnes et al, 1983). 

 
4.6.C   Haloperidol 

Gilles de la Tourette's syndrome 

Schizophrenia 

 
4.6.C.1   Gilles de la Tourette's syndrome 

a)  The efficacy of pimozide in Tourette's syndrome was evaluated (Colvin & Tankanow, 1985). Although 
effective, superiority of the drug over haloperidol has not been adequately demonstrated. The drug is 
indicated as reserve therapy for Tourette's syndrome in patients who have not responded to haloperidol or 
who cannot tolerate toxicity of haloperidol. 
b)  In a 6-month, controlled crossover trial of children and adolescents (n=22) with Tourette's syndrome, only 
pimozide demonstrated statistical improvement over placebo on the global rating scale (p less than 0.05). 
However, pimozide and haloperidol did not differ statistically in efficacy from each other. Overall, 64% of 
subjects attained the goal of 70% tic reduction with active therapy as compared to only 23% with placebo. 
The mean effective doses of pimozide and haloperidol were equivalent (3.4 and 3.5 milligrams daily, 
respectively). Haloperidol was associated with a greater incidence of extrapyramidal symptoms (Sallee et al, 
1997). 
c)  Haloperidol was compared with pimozide in 9 patients with Gilles de la Tourette syndrome (Ross & 
Moldofsky, 1978a). In this double-blind study, patients were assigned to pimozide or haloperidol, each in 
doses of 2 milligrams (mg) initially every morning, increasing by 2 mg every second day until symptoms 
disappeared or until side effects were observed or until maximum doses of 12 mg daily were obtained. A 
follow-up period of 420 months was undertaken. Both pimozide and haloperidol significantly reduced mean 
5-minute tic counts, with no significant difference between the 2 drugs. Both haloperidol and pimozide were 
more effective than placebo. Follow-up at 4 to 20 months indicated that 6 of 7 patients continuing on 
pimozide and one of 2 patients continuing on haloperidol had a greater than 75% improvement in symptoms. 
Significantly fewer days of lethargy or tiredness was associated with pimozide than haloperidol. 
Anticholinergic and extrapyramidal effects were similar with both agents. Pimozide may be an effective 
alternative to haloperidol in Gilles de la Tourette syndrome, particularly in haloperidol non-responders or 
patients receiving haloperidol but developing incapacitating side effects. 
d)  Haloperidol was compared with pimozide in a double-blind, parallel, crossover study lasting 6 weeks in 
57 patients with Tourette's syndrome. The maximum dose of haloperidol was 10 milligrams (mg)/day, and 
for pimozide it was 20 mg/day. Haloperidol was slightly more effective than pimozide in the treatment of 
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Tourette's syndrome. Adverse effects of haloperidol were not significantly different than those of pimozide. 
Clinically significant cardiac effects did not occur. However, due to the potential of pimozide prolonging QTC 
intervals, haloperidol is the drug of choice for initial treatment of Tourette's syndrome (Shapiro et al, 1989). 

 
4.6.C.2   Schizophrenia 

a)  SUMMARY: Pimozide is at least as effective as haloperidol in the treatment of chronic schizophrenia. 
b)  Pimozide was compared with haloperidol (5 to 50 milligrams/day (mg/day) of either) in relation to 
dopaminergic blockade and clinical response in 22 patients with schizophrenia. The drugs were equally 
effective. There was no correlation between either dopaminergic blockade or blood level and therapeutic 
response (Silverstone et al, 1984). 
c)  Pimozide 306 mg daily was superior to haloperidol 7 to 14 mg daily in chronic schizophrenia in a small 
double-blind study. A subsequent report has indicated the equivalent efficacy of pimozide 10 to 60 mg daily 
and haloperidol 10 to 60 mg daily in acute schizophrenia (Haas & Beckmann, 1982). In this study, however, 
extrapyramidal effects were more pronounced in patients using pimozide (Gowardman et al, 1973). 

 
4.6.D   Levosulpiride 

 
4.6.D.1   Schizophrenia 

a)  A single-blind, randomized clinical study compared the therapeutic efficacy of levosulpiride and pimozide 
in the treatment of schizophrenic patients with negative symptoms not relieved by haloperidol. Following 
Andreasen's diagnostic criteria based on the Scale of Assessment of Positive Symptoms and the Scale of 
Assessment of Negative Symptoms, the study showed that the therapeutic activity of low doses of 
levosulpiride (200 milligrams/day (mg/day) orally) was higher than pimozide 4 mg/day orally (De Ronchi et 
al, 1996). 

 
4.6.E   Trifluoperazine 

 
4.6.E.1   Schizophrenia 

a)  Comparative studies have reported the similarity of trifluoperazine (5 to 30 milligrams daily) and pimozide 
(2 to 80 milligrams daily) in the management of chronic schizophrenia (Claghorn, 1974; Kline et al, 1975a). 
Other reports have indicated the superiority of pimozide over trifluoperazine for retardation, emotional 
withdrawal and unusual thought content in chronic schizophrenia (Andersen et al, 1971; Andersen et al, 
1974a; Gross, 1974a). A more recent report has confirmed these observations (Kline et al, 1977), with 
pimozide being reported superior to trifluoperazine in improving anxiety, motor retardation, suspiciousness 
and emotional adjustment, indicating its preferability in certain apathic schizophrenic patients. 
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326. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999e. 
327. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999f. 
328. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999g. 
329. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999h. 
330. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999i. 
331. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999l. 
332. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999m. 
333. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999n. 
334. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999o. 
335. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999r. 
336. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999s. 
337. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999u. 
338. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999v. 
339. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999w. 
340. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999x. 
341. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 2000. 
342. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 2003. 
343. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 2003a. 
344. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999ad. 
345. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999ai. 
346. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999ak. 
347. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999aq. 
348. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999ar. 
349. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999as. 
350. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999aw. 
351. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999az. 
352. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999b. 
353. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999ba. 
354. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999bb. 
355. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999bc. 
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356. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999bd. 
357. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999bi. 
358. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999j. 
359. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999k. 
360. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999p. 
361. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999q. 
362. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999y. 
363. Product Information: Orap(R), pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999z. 
364. Product Information: Orap(R), pimozide. Teva Pharmaceuticals USA, Sellersville, PA, 1999t. 
365. Product Information: Orap. Lemmon, US, 96. 
366. Product Information: Orap. McNeil, Canada, 90. 
367. Product Information: Orapred(R), prednisolone sodium phosphate. Ascent Pediatrics, Brockton, MA, 2004. 
368. Product Information: Orlaam(R), levomethadyl. Roxane Laboratories, Inc., Columbus, Ohio, 2001. 
369. Product Information: PAXIL CR(R) CONTROLLED-RELEASE TABLETS, paroxetine hydrochloride controlled-

release tablets. GlaxoSmithKline, Research Triangle Park, NC, 2005. 
370. Product Information: PCE(R), erythromycin particles in tablets. Abbott Laboratories, North Chicago, IL, 1997. 
371. Product Information: PREZISTA(TM) oral tablets, darunavir oral tablets. Tibotec Therapeutics,Inc, Raritan, NJ, 

2006. 
372. Product Information: PROZAC(R) oral capsule, oral pulvule, oral solution, oral tablet, fluoxetine hcl oral capsule, 

oral pulvule, oral solution, oral tablet. Eli Lilly and Company, Indianapolis, IN, 2005. 
373. Product Information: Propulsid(R), cisapride. Janssen Pharmaceutica, Titusville, NJ, 2000. 
374. Product Information: Quinaglute Dura-tabs(R), quinidine gluconate. Berlex Laboratories, Wayne, NJ, 1999. 
375. Product Information: Quinaglute(R), quinidine gluconate. Berlex Laboratories, Wayne, NJ, 1999. 
376. Product Information: RESCRIPTOR(R) oral tablets, delavirdine mesylate oral tablets. Pfizer,Inc, New York, NY, 

2006. 
377. Product Information: Reyataz(TM), atazanavir. Bristol-Myers Squibb Company, Princeton, NJ, 2003. 
378. Product Information: Risperdal(R), risperidone. Janssen Pharmaceutica Products, L.P., Titusville, NJ, 2002. 
379. Product Information: SPRYCEL(R) oral tablets, dasatinib oral tablets. Bristol-Myers Squibb, Princeton, NJ, 2008. 
380. Product Information: SUSTIVA(R) oral capsules, tablets, efavirenz oral capsules, tablets. Bristol-Myers Squibb 

Company, Princeton, NJ, 2008. 
381. Product Information: SUTENT(R) oral capsules, sunitinib malate oral capsules. Pfizer Labs, New York, NY, 2008. 
382. Product Information: SYNERCID(R) intravenous injection, dalfopristin/quinupristin intravenous injection. Monarch 

Pharmaceuticals, Inc, Bristol, TN, 2003. 
383. Product Information: Sandostatin(R), octreotide acetate injection. Novartis Pharmaceuticals Corporation, East 

Hanover, NJ, 1999. 
384. Product Information: Serentil(R), mesoridazine besylate. Boehringer Ingelheim Pharmaceuticals Inc, Ridgefield, 

CT, 2001. 
385. Product Information: Serentil(R), mesoridazine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 2001a. 
386. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999. 
387. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999a. 
388. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999b. 
389. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999c. 
390. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999d. 
391. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999e. 
392. Product Information: Sporanox(R), itraconazole. Janssen Pharmaceutica Products, L.P., Titusville, New Jersey, 

2002. 
393. Product Information: Stelazine(R), trifluoperazine HCl. GlaxoSmithKline, Research Triangle Park, NC, 2002. 
394. Product Information: Stelazine(R), trifluoperazine hydrochloride. GlaxoSmithKline, Research Triangle Park, NC, 

2002a. 
395. Product Information: TASIGNA(R) oral capsules, nilotinib oral capsules. Novartis Pharmaceuticals Corporation, 

East Hanover, NJ;, 2007. 
396. Product Information: TYKERB oral tablets, lapatinib oral tablets. GlaxoSmithKline, Research Triangle Park, NC, 

2008. 
397. Product Information: Tambocor(TM), flecainide acetate tablets. 3M Pharmaceuticals, St. Paul, MN, 1998. 
398. Product Information: Thorazine(R), chlorpromazine. GlaxoSmithKline, Research Triangle Park, NC, 2002. 
399. Product Information: Thorazine(R), chlorpromazine. Smithkline Beecham Pharmaceuticals, Philadelphia, PA, 

2002a. 
400. Product Information: Trisenox(R), arsenic trioxide injection. Cell Therapeutics, Inc., Seattle, WA, 2001b. 
401. Product Information: Trisenox(R), arsenic trioxide injection. Cell Therapeutics, Inc., Seattle, WA, 2001c. 
402. Product Information: Trisenox(R), arsenic trioxide. Cell Therapeutics, Inc., Seattle, WA, 2001. 
403. Product Information: Trisenox(R), arsenic trioxide. Cell Therapeutics, Inc., Seattle, WA, 2001a. 
404. Product Information: Ultram(R), tramadol hydrochloride. Ortho-McNeil Pharmaceutical, Raritan, NJ, 1998. 
405. Product Information: VFEND(R) IV injection, oral tablets, suspension, voriconazole IV injection, oral tablets, 

solution. Roerig, New York, NY, 2008. 
406. Product Information: Vascor(R), bepridil. McNeil Pharmaceutical, Spring House, PA, 1997. 
407. Product Information: XENAZINE(R) oral tablets, tetrabenazine oral tablets. Prestwick Pharmaceuticals,Inc, 

Washington, DC, 2008. 
408. Product Information: ZOFRAN(R) oral tablets, oral solution, ZOFRAN ODT(R) orally disintegrating tablets, 
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ondansetron hcl oral tablets, oral solution, orally disintegrating solution. GlaxoSmithKline, Research Triangle Park, 
NC, 2006. 

409. Product Information: Zoloft(R), sertraline hydrochloride. Pfizer Inc., New York, NY, 2002. 
410. Product Information: Zoloft(R), sertraline hydrochloride. Pfizer, Inc., New York, NY, 2002a. 
411. Product Information: Zomig(R), zolmitriptan tablets. AstraZenica Pharmaceuticals LP, Wilmington, DE, 2002. 
412. Ravin DS & Levenson JW: Fatal cardiac event following initiation of risperidone therapy. Ann Pharmacother 1997; 

31:867-870. 
413. Ravin DS & Levenson JW: Fatal cardiac event following initiation of risperidone therapy. Ann Pharmacother 

1997a; 31:867-870. 
414. Ravin DS & Levenson JW: Fatal cardiac event following initiation of risperidone therapy. Ann Pharmacother 

1997b; 31:867-870. 
415. Reilly PP: RI Med J 1977; 60:455-456. RI Med J 1977; 60:455-456. 
416. Reviewers" consensus on monograph revision of 10/97.. ., . 
417. Reyntjens AM & Van Mierlo FP: A comparative double-blind trial of pimozide in stress-induced psychic and 

functional disorders. Curr Med Res Opin 1972; 1:116. 
418. Richard E, Soukova N, & Kerbusch T: Metabolism of pimozide by CYP3A and CYP2D6 in human liver 

microsomes [abstract PIV-65].. Clin Pharmacol Ther 1997; 61(2):232. 
419. Rochon PA, Stukel TA, Sykora K, et al: Atypical antipsychotics and parkinsonism. Arch Intern Med 2005; 

165:1882-1888. 
420. Ross MS & Moldofsky H: A comparison of pimozide and haloperidol in the treatment of Gilles de la Tourette's 

syndrome. Am J Psychiatry 1978; 135:585-587. 
421. Ross MS & Moldofsky H: A comparison of pimozide and haloperidol in the treatment of Gilles de la Tourette's 

syndrome. Am J Psychiatry 1978a; 135:585-587. 
422. Ross MS & Moldofsky H: A comparison of pimozide and haloperidol in the treatment of Gilles de la Tourette's 

syndrome. Am J Psychiatry 1978b; 135:585-587. 
423. Saleh JW & Lebwohl P: Metoclopramide-induced gastric emptying in patients with anorexia nervosa. Am J 

Gastroenterol 1980; 74:127-132. 
424. Sallee FR, Nesbitt L, Jackson C, et al: Relative efficacy of haloperidol and pimozide in children and adolescents 

with Tourette's disorder. Am J Psychiatry 1997; 154:1057-1062. 
425. Sallee FR, Pollock BG, Stiller RL, et al: Pharmacokinetics of pimozide in adults and children with Tourette's 

syndrome. J Clin Pharmacol 1987; 27:776-781. 
426. Sandyk R & Hurwitz MD: Toxic irreversible encephalopathy induced by lithium carbonate and haloperidol. S Afr 

Med J 1983; 65:875-876. 
427. Schelosky L, Raffauf C, Jendroska K, et al: Kava and dopamine antagonism. J Neurol Neurosurg Psych 1995; 58

(5):639-640. 
428. Schelosky L, Raffauf C, Jendroska K, et al: Kava and dopamine antagonism. J Neurol Neurosurg Psych 1995a; 58

(5):639-640. 
429. Schneeweiss S, Setoguchi S, Brookhart A, et al: Risk of death associated with the use of conventional versus 

atypical antipsychotic drugs among elderly patients. CMAJ 2007; 176(5):627-632. 
430. Semla TP, Beizer JL, & Higbee MD: Geriatric Dosage Handbook, 3rd. Lexi-Comp Inc, Hudson, OH, 1997. 
431. Shapiro AK & Shapiro E: Controlled study of pimozide vs placebo in Tourette's syndrome. J Am Acad Child 

Psychiatry 1984; 23:161-173. 
432. Shapiro AK, Shapiro E, & Eisenkraft GJ: Treatment of Gilles de la Tourette syndrome with pimozide. Am J 

Psychiatry 1983; 140:1183-1186. 
433. Shapiro AK, Shapiro E, & Fulop G: Pimozide treatment of tic and Tourette disorders. Pediatrics 1987; 79(6):1032-

1039. 
434. Shapiro AK: Pimozide induced enuresis. Am J Psychiatry 1981; 138:123-124. 
435. Shapiro E, Shapiro AK, Fulop G, et al: Controlled study of haloperidol, pimozide, and placebo for the treatment of 

Gilles de la Tourette's syndrome. Arch Gen Psychiatry 1989; 46:722-730. 
436. Sharma ND, Rosman HS, Padhi D, et al: Torsades de pointes associated with intravenous haloperidol in critically 

ill patients. Am J Cardiol 1998; 81:238-240. 
437. Sharma, SD et al: Clinical impression of pimozide: an open study. J Int Med Res 2:306, 1974, 1974. 
438. Shepherd M: Medico-social evaluation of the long-term pharmacotherapy of schizophrenia. Comparative study of 

fluphenazine and pimozide. Prog Neuropsychopharmacol 1979; 3(4):383-389. 
439. Silverstone T, Cookson J, Ball R, et al: The relationship of dopamine receptor blockade to clinical response in 

schizophrenic patients treated with pimozide or haloperidol. J Psychiatr Res 1984; 18:255-268. 
440. Singh AN: Evaluation of clinical efficacy of pimozide as maintenance therapy in chronic schizophrenic patients. 

Curr Ther Res 1971; 13:695-705. 
441. Smythies JR & Beaton JM: A pilot study of schizophrenia. J Psychiatr Res 1974; 11:71-73. 
442. Sourgens H, Winterhoff H, Gumbinger HG, et al: Antihormonal effects of plant extracts on hypophyseal hormones 

in the rat. Acta Endocrinol 1980; 234(Suppl):49. 
443. Sourgens H, Winterhoff H, Gumbinger HG, et al: Antihormonal effects of plant extracts on hypophyseal hormones 

in the rat. Acta Endocrinol 1980a; 234(Suppl):49. 
444. Sourgens H, Winterhoff H, Gumbinger HG, et al: Antihormonal effects of plant extracts. TSH- and prolactin-

suppressing properties of Lithospermum officinale and other plants. Planta Medica 1982; 45(2):78-86. 
445. Sourgens H, Winterhoff H, Gumbinger HG, et al: Antihormonal effects of plant extracts. TSH- and prolactin-

suppressing properties of Lithospermum officinale and other plants. Planta Medica 1982a; 45(2):78-86. 
446. Spillane PK, Fisher DA, & Currie BJ: Neurological manifestations of kava intoxication. Med J Australia 1997; 167

Page 78 of 80MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.20, page 78

Case 3:09-cv-00080-TMB     Document 78-28      Filed 03/24/2010     Page 144 of 146



(3):172-173. 
447. Spillane PK, Fisher DA, & Currie BJ: Neurological manifestations of kava intoxication. Med J Australia 1997a; 167

(3):172-173. 
448. Spring GK: Neurotoxicity with the combined use of lithium and thioridazine. J Clin Psychiatry 1979; 40:135-138. 
449. Stacher G, Abatzi-Wenzel T-A, Wiesnagrotzki S, et al: Gastric emptying, body weight, and symptoms in primary 

anorexia nervosa: long-term effects of cisapride. Br J Psychiatry 1993; 162:398-402. 
450. Stein GS: Lithium in a case of severe anorexia nervosa. Br J Psychiatry 1982; 140:526-528. 
451. Stevenson RN, Blanshard C, & Patterson DLH: Ventricular fibrillation due to lithium withdrawal - an interaction with 

chlorpromazine?. Postgrad Med J 1989; 65:936-938. 
452. Stier CS, Elizur A, Yeret A, et al: Anti-autistic and anti-psychotic activity of pimozide in chronic schizophrenic 

patients undergoing acute exacerbations. Curr Ther Res 1978; 23:632-642. 
453. Stier CS, Elizur A, Yeret A, et al: Anti-autistic and anti-psychotic activity of pimozide in chronic schizophrenic 

patients undergoing acute exacerbations. Curr Ther Res 1978a; 23:632-642. 
454. Stirling GS: Pimozide as a replacement for maintenance therapy in chronic schizophrenia. Curr Med Res Opin 

1979; 6:331-337. 
455. Stramba-Badiale M, Nador F, Porta N, et al: QT interval prolongation and risk of life-threatening arrhythmias 

during toxoplasmosis prophylaxis with spiramycin in neonates. Am Heart J 1997; 133:108-111. 
456. Stratmann HG, Walter KE, & Kennedy HL: Torsade de pointes associated with elevated N-acetylprocainamide 

levels. Am Heart J 1985; 109:375-377. 
457. Suwa S, Naruse H, Ohura T, et al: Influence of pimozide on hypothalamo-pituitary function in children with 

behavioral disorders. Psychoneuroendocrinology 1984; 9:37-44. 
458. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 

MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003. 
459. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 

MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003a. 
460. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 

MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003b. 
461. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 

MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2004. 
462. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 

MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2004a. 
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adolescents. Binghamton, NY: Haworth Press; 1995.. p. 121-56., 1995. 
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465. Tzivoni D, Keren A, Sterr S, et al: Disopyramide induced torsade de pointes. Arch Intern Med 1981; 141:946-947. 
466. US Food and Drug Administration: Information for Healthcare Professionals Antipsychotics. US Food and Drug 

Administration. Rockville, MD. 2008. Available from URL: 
http://www.fda.gov/cder/drug/InfoSheets/HCP/antipsychotics_conventional.htm. 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antidepressant 
Central Nervous System Agent 
Serotonin Reuptake Inhibitor 

2)  Dosing Information 
a)  Paroxetine Hydrochloride 

1)  Adult 
a)  Generalized anxiety disorder 

1)  20 mg/day ORALLY in the morning 
b)  Major depressive disorder 

1)  20 mg/day ORALLY in the morning; may increase dosage by 10 mg/day increments each week to a 
max dose of 50 mg/day 
2)  controlled release, 25 mg/day ORALLY in the morning; may increase dosage by 12.5 mg/day 
increments each week to a max dose of 62.5 mg/day 

c)  Obsessive-compulsive disorder 
1)  20 mg/day ORALLY in the morning; may increase dosage by 10 mg/day increments each week to a 
max dose of 60 mg/day; usual effective dose is 40 mg/day 

d)  Panic disorder 
1)  10 mg/day ORALLY in the morning; may increase dosage by 10 mg/day increments each week to a 
max dose of 60 mg/day; usual effective dose is 40 mg/day 
2)  controlled release, 12.5 mg/day ORALLY in the morning; may increase dosage by 12.5 mg/day 
increments each week to a max dose of 75 mg/day 

e)  Posttraumatic stress disorder 
1)  20 mg/day ORALLY in the morning 

f)  Premenstrual dysphoric disorder 
1)  controlled release, 12.5 mg/day ORALLY in the morning; may increase to 25 mg/day at interval of at 
least one week; may be administered daily throughout the menstrual cycle or limited to daily 
administration during the luteal phase of the menstrual cycle 

g)  Social phobia 
1)  20 mg/day ORALLY in the morning 

2)  Pediatric 
a)  Safety and effectiveness in pediatric patients have not been established 

3)  Contraindications 
a)  Paroxetine Hydrochloride 

1)  concomitant use of linezolid (Prod Info PAXIL CR(R) controlled-release oral tablets, 2009; Prod Info PAXIL(R) 
oral tablets, suspension, 2009) 
2)  concomitant use of monoamine oxidase inhibitors (MAOIs) (Prod Info PAXIL CR(R) controlled-release oral 
tablets, 2009; Prod Info PAXIL(R) oral tablets, suspension, 2009) 
3)  concomitant use of pimozide (Prod Info PAXIL CR(R) controlled-release oral tablets, 2009; Prod Info PAXIL
(R) oral tablets, suspension, 2009) 
4)  concomitant use of thioridazine (Prod Info PAXIL CR(R) controlled-release oral tablets, 2009; Prod Info 
PAXIL(R) oral tablets, suspension, 2009) 
5)  hypersensitivity to paroxetine or any component of the product (Prod Info PAXIL CR(R) controlled-release 
oral tablets, 2009; Prod Info PAXIL(R) oral tablets, suspension, 2009) 

4)  Serious Adverse Effects 
a)  Paroxetine Hydrochloride 

1)  Acute hepatitis 
2)  Bleeding, Abnormal 
3)  Depression, exacerbation 
4)  Hypomania 
5)  Hyponatremia 
6)  Mania 
7)  Seizure 
8)  Serotonin syndrome 
9)  Suicidal thoughts 
10)  Suicide 
11)  Toxic epidermal necrolysis 

5)  Clinical Applications 
a)  Paroxetine Hydrochloride 

      
DRUGDEX® Evaluations 
 
PAROXETINE 
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1)  FDA Approved Indications 
a)  Generalized anxiety disorder 
b)  Major depressive disorder 
c)  Obsessive-compulsive disorder 
d)  Panic disorder 
e)  Posttraumatic stress disorder 
f)  Premenstrual dysphoric disorder 
g)  Social phobia 

 
 1.0   Dosing Information 

Drug Properties 

Adult Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product 
Index) 
B)  Synonyms 

Paroxetine 
Paroxetine HCl 
Paroxetine Hydrochloride 
Paroxetine Mesylate 

C)  Physicochemical Properties 
1)  Molecular Weight 

a)  Paroxetine base: 329.37 (Fleeger, 1996); Paroxetine hydrochloride: 374.8 (Prod Info Paroxetine, 97) 
(Prod Info Paroxetine, 95)  

2)  Solubility 
a)  Systemic: 5.4 mg of paroxetine hydrochloride per mL water (Prod Info Paroxetine, 97).  

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 

 
1.3.1   Normal Dosage 

 
1.3.1.A   Paroxetine Hydrochloride 

 
1.3.1.A.1   Oral route 

Generalized anxiety disorder 

Major depressive disorder 

Obsessive-compulsive disorder 

Panic disorder 

Posttraumatic stress disorder 

Premenstrual dysphoric disorder 

Social phobia 
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1.3.1.A.1.a   Generalized anxiety disorder 

1)  The usual initial dosage is 20 milligrams (mg) daily. For generalized anxiety disorder, additional 
benefit has NOT been shown for doses above 20 mg daily; therefore, the recommended dosage is 
20 mg daily. Paroxetine is usually taken in the morning and may be taken with or without food 
(Prod Info Paxil(R), 2002e). 

 
1.3.1.A.1.b   Major depressive disorder 

1)  The usual initial dosage is 20 milligrams (mg) daily. For patients who have an inadequate 
response, the dose may be increased in increments of 10 mg daily at intervals of 1 week or more. 
The maximum recommended dose is 50 mg daily. Paroxetine is usually taken in the morning and 
may be taken with or without food (Prod Info Paxil(R), 2002e; Gagiano et al, 1989a; Rickels et al, 
1989a; Feighner & Boyer, 1989a; Byrne, 1989a; Oswald & Adam, 1986; Battegay et al, 1985b). 
2)  For the controlled-release tablet, the usual initial dosage is 25 milligrams (mg) daily. For patients 
who have an inadequate response, the dose may be increased in increments of 12.5 mg daily at 
intervals of 1 week or more. The maximum recommended dose is 62.5 mg daily. Paroxetine is 
usually taken in the morning and may be taken with or without food (Prod Info Paxil(R) CR(TM), 
2002). 
3)  Allow a 14-day washout period when switching a patient from a monoamine oxidase inhibitor 
(MAOI) to paroxetine, or from paroxetine to a MAOI (Prod Info Paxil(R), 2002e); (Prod Info Paxil 
CR(TM),2002). 

 
1.3.1.A.1.c   Obsessive-compulsive disorder 

1)  The usual initial dosage is 20 milligrams (mg) daily; however, for this indication, the 
recommended dosage is 40 mg daily. The dose should be increased in increments of 10 mg daily 
at intervals of 1 week. The maximum recommended dose is 60 mg daily. Paroxetine is usually 
taken in the morning and may be taken with or without food (Prod Info Paxil(R), 2002e). 
2)  For maintenance therapy, the dose should be adjusted to the lowest effective dosage. Long-
term treatment is usually necessary because OCD is a chronic condition (Prod Info Paxil(R), 
2002e). 

 
1.3.1.A.1.d   Panic disorder 

1)  The usual initial dosage is 10 milligrams (mg) daily; however, for this indication, the 
recommended dosage is 40 mg daily. The dose should be increased in increments of 10 mg daily 
at intervals of 1 week. The maximum recommended dose is 60 mg daily. Paroxetine is usually 
taken in the morning and may be taken with or without food (Prod Info Paxil(R), 2002e). 
2)  For the controlled-release tablet, the usual initial dosage is 12.5 milligrams (mg) daily. For 
patients who have an inadequate response, the dose may be increased in increments of 12.5 mg 
daily at intervals of 1 week or more. The maximum recommended dose is 75 mg daily. Paroxetine 
is usually taken in the morning and may be taken with or without food (Prod Info Paxil CR(TM), 
2002). 
3)  For maintenance therapy, the dose should be adjusted to the lowest effective dose. Long-term 
treatment is usually necessary because panic disorder is a chronic condition (Prod Info Paxil(R), 
2002e); (Prod Info Paxil CR(TM), 2002). 

 
1.3.1.A.1.e   Posttraumatic stress disorder 

1)  The recommended dose is 20 milligrams per day (mg/day), in the morning, with or without food. 
There is insufficient evidence to suggest that a higher dose would provide increased benefit. 
Dosing adjustments, if desired, should be made in 10 mg increments (Prod Info Paxil(R), 2002e). 
Paroxetine in doses of 20 or 40 mg/day effectively treated all three components of posttraumatic 
stress disorder (reexperiencing, avoidance/numbing and hyperarousal) when compared to a 
matched placebo group (Marshall et, al, 2001). 

 
1.3.1.A.1.f   Premenstrual dysphoric disorder 

1)  Paroxetine controlled-release may be administered daily throughout the menstrual cycle or 
limited to daily administration during the luteal phase of the menstrual cycle. The usual initial 
dosage is 12.5 milligrams (mg) controlled- release as a single daily dose; the dose may be 
increased to 25 mg/day at intervals of at least 1 week. Doses of 12.5 mg/day and 25 mg/day have 
both been shown to be effective. Paroxetine controlled-release is usually taken in the morning and 
may be taken with or without food (Prod Info Paxil CR(TM), 2004b). 
2)  The effectiveness of paroxetine controlled-release for maintenance therapy beyond 3 menstrual 
cycles has not been evaluated; however, the continuation of treatment in a responding patient is 
reasonable due to the usual persistence of symptoms until menopause. Patients should be 
reassessed occasionally to determine the need for ongoing treatment (Prod Info Paxil CR (TM), 
2003). 

 
1.3.1.A.1.g   Social phobia 

1)  The usual initial dosage is 20 milligrams (mg) daily. For social anxiety disorder, additional 
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benefit has NOT been shown for doses above 20 mg daily; therefore, the recommended dosage is 
20 mg daily. Paroxetine is usually taken in the morning and may be taken with or without food 
(Prod Info Paxil(R), 2002e). 
2)  For the controlled-release tablet, the usual initial dosage is 12.5 milligrams (mg) daily; the dose 
may be increased in increments of 12.5 mg/day at intervals of 1 week or more. Doses of 12.5 
mg/day to 37.5 mg/day have been shown to be effective. The maximum recommended dose is 
37.5 mg daily. Paroxetine is usually taken in the morning and may be taken with or without food 
(Prod Info Paxil(R) CR(TM), 2002). 
3)  For maintenance therapy, the dose should be adjusted to the lowest effective dose and patients 
should be reassessed occasionally to determine the need for ongoing treatment. Long-term 
treatment is usually necessary because social anxiety disorder is a chronic condition (Prod Info 
Paxil CR (TM), 2003). 

1.3.1.A.2   DRUG DISCONTINUATION 
a)  It is recommended that paroxetine dosage be reduced gradually when treatment is going to be 
discontinued. In some clinical trials paroxetine was decreased by 10 milligrams (mg) per day at weekly 
intervals. When a daily dose of 20 mg/day was reached, patients were continued on this dose for 1 
week before treatment was stopped. If intolerable symptoms occur following a reduction in dose or upon 
discontinuation of treatment, then resuming the previously prescribed dose maybe be considered. 
Decreasing the dose at a more gradual rate is then recommended (Prod Info Paxil(R), 2002e); (Prod 
Info Paxil CR(TM), 2002). 

1.3.1.A.3   MAXIMUM RECOMMENDED DOSAGE 
a)  The maximum recommended dosage is 60 milligrams daily (Prod Info Paxil(R), 2002e). For the 
controlled-release tablet, the maximum recommended dosage is 75 milligrams daily (Prod Info Paxil(R), 
2002e); (Prod Info Paxil CR(TM), 2002). 

 
1.3.2   Dosage in Renal Failure 

A)  Paroxetine Hydrochloride 
1)  The initial recommended dosage is 10 milligrams (mg) daily, and the maximum recommended dosage is 
40 mg daily (Prod Info Paxil(R), 2002e). For paroxetine controlled release, the initial recommended dose is 
12.5 mg daily with a maximum recommended dose of 50 mg daily; these dosing guidelines also apply to 
debilitated patients (Prod Info Paxil(R) CR(TM), 2002). 
2)  In a single-dose study involving subjects with varying degrees of renal impairment, maximum serum 
levels and area under the concentration-time curve (AUC) values of paroxetine tended to increase as renal 
function declined. The elimination half-life was prolonged significantly only in severe renal impairment 
(creatinine clearance less than 30 milliliters/minute) (Doyle et al, 1989a). 

 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Paroxetine Hydrochloride 
1)  The initial recommended dosage is 10 milligrams (mg) daily, and the maximum recommended dosage is 
40 mg daily (Prod Info Paxil(R), 2002e). For paroxetine controlled release, the initial recommended dose is 
12.5 mg daily with a maximum recommended dose of 50 mg daily; these dosing guidelines also apply to 
debilitated patients (Prod Info Paxil CR (TM), 2002). 
2)  Higher plasma levels and slower elimination of paroxetine were observed in patients with cirrhosis 
(Dalhoff et al, 1991a). This was observed in a 14-day multiple-dose study in 12 patients with alcoholic 
cirrhosis and 6 patients with no liver disease. The trough paroxetine concentration at steady state and AUC 
were significantly higher in patients with liver disease. 

 
1.3.4   Dosage in Geriatric Patients 

A)  Paroxetine Hydrochloride 
1)  The initial recommended dosage is 10 milligrams (mg) daily, and the maximum recommended dosage is 
40 mg daily for elderly or debilitated patients (Prod Info Paxil(R), 2002e). For paroxetine controlled release, 
the initial recommended dose is 12.5 mg daily with a maximum recommended dose of 50 mg daily; these 
dosing guidelines also apply to debilitated patients (Prod Info Paxil CR(TM), 2002). 
2)  Although considerable interindividual variation in paroxetine pharmacokinetics has been observed, higher 
plasma levels of paroxetine have been observed, as well as slowed elimination in the elderly, compared with 
younger subjects (Kaye et al, 1989d; Ghose, 1989a; Bayer et al, 1989a; Lundmark et al, 1989a). In 1 study 
of elderly depressed patients receiving paroxetine 20 milligrams daily, pharmacokinetic parameters 
observed were similar to those in younger subjects receiving 30 milligrams daily (Lundmark et al, 1989a). 
3)  It is recommended that paroxetine dosage be reduced gradually when treatment is going to be 
discontinued. In some clinical trials paroxetine was decreased by 10 milligrams (mg) per day at weekly 
intervals. When a daily dose of 20 mg/day was reached, patients were continued on this dose for 1 week 
before treatment was stopped. If intolerable symptoms occur following a reduction in dose or upon 
discontinuation of treatment, then resuming the previously prescribed dose maybe be considered. 
Decreasing the dose at a more gradual rate is then recommended (Prod Info Paxil(R), 2002e); (Prod Info 
Paxil CR(TM), 2002). 

 
 2.0   Pharmacokinetics 
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Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  Depression, regular release: 2 weeks (Feighner & Boyer, 1989c; Rickels et al, 1989b). 
b)  Depression, controlled release and regular release: 1 to 4 weeks (Prod Info Paxil(R), 2002d); (Prod Info 
Paxil CR(TM), 2002). 

 
 2.2   Drug Concentration Levels 

A)  Time to Peak Concentration 
1)  Oral, regular release: 3 to 8 hours (Kaye et al, 1989c). 

a)  After oral administration of paroxetine 20 milligrams (mg), mean peak serum concentrations were 10.7 
nanograms/milliliter (ng/mL) (range, 0.8 to 32.5 ng/mL). With oral doses of 30 mg and 40 mg, mean peak 
concentrations were 17.6 ng/mL and 26.6 ng/mL, respectively, each occurring in approximately 6 hours 
(Kaye et al, 1989c). After oral administration of 30 mg paroxetine tablets daily for 30 days, the mean peak 
steady state concentration was 61.7 ng/mL (Prod Info Paxil(R), 2002d). 
b)  Steady-state plasma concentrations have not correlated with clinical improvement in depressed patients 
(Tasker et al, 1989a). 

2)  Oral, controlled release: 6 to 10 hours (Prod Info Paxil CR(TM), 2002). 
a)  After oral administration of paroxetine CR 12.5 mg, 25 mg, 37.5 mg, and 50 mg, the Cmax was 2, 5.5, 9, 
and 12.5 ng/mL, respectively (Prod Info Paxil CR(TM), 2002). 

B)  Area Under the Curve 
1)  121 TO 540 ng x hr/mL (controlled release) (Prod Info Paxil CR(TM), 2002). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  Oral, regular release: well-absorbed (Kaye et al, 1989c). 

B)  Effects of Food 
1)  Minimal (Prod Info Paxil(R), 2002d); (Prod Info Paxil CR(TM), 2002). 

a)  When administered with food, the Cmax and AUC increased by 6% and 29%, respectively (Prod Info 
Paxil(R), 2002d). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  95% (Kaye et al, 1989c). 
B)  Distribution Kinetics 

1)  Volume of Distribution 
a)  8.7 L/kg (Kaye et al, 1989c). 

1)  The Vd, 17.2 L/kg (range, 8 to 28 L/kg), was greater following an intravenous infusion of 
paroxetine 23 to 28 mg over 24 to 30 minutes versus a bolus dose (Kaye et al, 1989c). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Liver, extensive (Kaye et al, 1989c). 
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a)  The cytochrome P4502D6 enzymes responsible in part for metabolizing paroxetine are saturable, 
resulting in non-linear kinetics at increased doses (Prod Info Paxil(R), 2002d). 

B)  Metabolites 
1)  Conjugates of paroxetine, inactive (Prod Info Paxil(R), 2002d; Kaye et al, 1989c). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Excretion (%) 

a)  65% to 67% (Kaye et al, 1989c). 
2)  Less than 2% of an oral dose of paroxetine is excreted unchanged in urine. Approximately 65% of a dose 
appears in the urine as metabolites (conjugates and other unknown polar metabolites) (Kaye et al, 1989c). 

B)  Total Body Clearance 
1)  0.5 to 1 L/kg (Kaye et al, 1989c). 

C)  Other 
1)  Feces 36% to 37% (Prod Info Paxil(R), 2002d; Kaye et al, 1989c). 

a)  Excreted as metabolites (36%) and as parent drug (less than 1%) (Prod Info Paxil(R), 2002d; Kaye 
et al, 1989c). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  15 to 22 hours (Prod Info Paxil(R), 2002d); (Prod Info Paxil CR(TM), 2002)(Kaye et al, 1989c). 
1)  Considerable intersubject variation is observed as demonstrated by the range of half-lives 
between 3.8 to 65 hours (Kaye et al, 1989c). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Paroxetine Hydrochloride 

a)  Oral (Tablet; Tablet, Extended Release; Suspension) 
Suicidality and Antidepressant Drugs 

Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in 
children, adolescents, and young adults in short-term studies of major depressive disorder (MDD) and 
other psychiatric disorders. Anyone considering the use of paroxetine hydrochloride or any other 
antidepressant in a child, adolescent, or young adult must balance this risk with the clinical need. Short-
term studies did not show an increase in the risk of suicidality with antidepressants compared to 
placebo in adults beyond age 24; there was a reduction in risk with antidepressants compared to 
placebo in adults aged 65 and older. Depression and certain other psychiatric disorders are themselves 
associated with increases in the risk of suicide. Patients of all ages who are started on antidepressant 
therapy should be monitored appropriately and observed closely for clinical worsening, suicidality, or 
unusual changes in behavior. Families and caregivers should be advised of the need for close 
observation and communication with the prescriber. Paroxetine hydrochloride is not approved for use in 
pediatric patients (Prod Info PAXIL(R) oral tablets, suspension, 2009; Prod Info PAXIL CR(R) 
controlled-release oral tablets, 2009). 

 
 3.1   Contraindications 

A)  Paroxetine Hydrochloride 
1)  concomitant use of linezolid (Prod Info PAXIL CR(R) controlled-release oral tablets, 2009; Prod Info PAXIL(R) 
oral tablets, suspension, 2009) 
2)  concomitant use of monoamine oxidase inhibitors (MAOIs) (Prod Info PAXIL CR(R) controlled-release oral 
tablets, 2009; Prod Info PAXIL(R) oral tablets, suspension, 2009) 
3)  concomitant use of pimozide (Prod Info PAXIL CR(R) controlled-release oral tablets, 2009; Prod Info PAXIL
(R) oral tablets, suspension, 2009) 
4)  concomitant use of thioridazine (Prod Info PAXIL CR(R) controlled-release oral tablets, 2009; Prod Info 
PAXIL(R) oral tablets, suspension, 2009) 
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5)  hypersensitivity to paroxetine or any component of the product (Prod Info PAXIL CR(R) controlled-release 
oral tablets, 2009; Prod Info PAXIL(R) oral tablets, suspension, 2009) 

 
 3.2   Precautions 

A)  Paroxetine Hydrochloride 
1)  suicidal ideation and behavior or worsening depression; increased risk, particularly in children, adolescents, 
and young adults with major depressive disorder during the first few months of therapy or following changes in 
dosage (Prod Info PAXIL CR(R) controlled-release oral tablets, 2009; Prod Info PAXIL(R) oral tablets, 
suspension, 2009) 
2)  abnormal bleeding has been reported, including life-threatening hemorrhages (Prod Info PAXIL CR(R) 
controlled-release oral tablets, 2009; Prod Info PAXIL(R) oral tablets, suspension, 2009) 
3)  abrupt withdrawal; serious discontinuation symptoms have been reported (Prod Info PAXIL CR(R) controlled-
release oral tablets, 2009; Prod Info PAXIL(R) oral tablets, suspension, 2009) 
4)  bipolar disorder; increased risk of precipitation of a mixed/manic episode (Prod Info PAXIL CR(R) controlled-
release oral tablets, 2009; Prod Info PAXIL(R) oral tablets, suspension, 2009) 
5)  concomitant alcohol use; should be avoided (Prod Info PAXIL CR(R) controlled-release oral tablets, 2009; 
Prod Info PAXIL(R) oral tablets, suspension, 2009) 
6)  concomitant use of NSAIDs, aspirin, warfarin, or other drugs that affect coagulation; monitoring 
recommended during paroxetine initiation and discontinuation (Prod Info PAXIL CR(R) controlled-release oral 
tablets, 2009; Prod Info PAXIL(R) oral tablets, suspension, 2009) 
7)  concomitant serotonergic drug use (serotonin precursors (tryptophan), SSRIs, serotonin-norepinephrine 
reuptake inhibitors); use is not recommended (Prod Info PAXIL CR(R) controlled-release oral tablets, 2009; Prod 
Info PAXIL(R) oral tablets, suspension, 2009) 
8)  glaucoma, narrow-angle; increased risk of mydriasis (Prod Info PAXIL CR(R) controlled-release oral tablets, 
2009; Prod Info PAXIL(R) oral tablets, suspension, 2009) 
9)  hepatic impairment, severe; lower or less frequent dose may be required (Prod Info PAXIL CR(R) controlled-
release oral tablets, 2009; Prod Info PAXIL(R) oral tablets, suspension, 2009) 
10)  mania, history; risk of activation of mania/hypomania (Prod Info PAXIL CR(R) controlled-release oral tablets, 
2009; Prod Info PAXIL(R) oral tablets, suspension, 2009) 
11)  medical diseases or conditions that could affect metabolism or hemodynamic responses (Prod Info PAXIL 
CR(R) controlled-release oral tablets, 2009; Prod Info PAXIL(R) oral tablets, suspension, 2009) 
12)  renal impairment, severe; lower or less frequent dose may be required (Prod Info PAXIL CR(R) controlled-
release oral tablets, 2009; Prod Info PAXIL(R) oral tablets, suspension, 2009) 
13)  seizures, history (Prod Info PAXIL(R) oral tablets, suspension, 2007; Prod Info PAXIL CR(R) controlled-
release oral tablets, 2007) 
14)  serotonin syndrome has been reported, including cases that are life-threatening or that resemble neuroleptic 
malignant syndrome; monitoring recommended (Prod Info PAXIL CR(R) controlled-release oral tablets, 2009; 
Prod Info PAXIL(R) oral tablets, suspension, 2009) 
15)  use of MAOI (including linezolid) within 14 days of paroxetine discontinuation (Prod Info PAXIL CR(R) 
controlled-release oral tablets, 2009; Prod Info PAXIL(R) oral tablets, suspension, 2009) 
16)  use of paroxetine within 14 days of MAOI (including linezolid) discontinuation (Prod Info PAXIL CR(R) 
controlled-release oral tablets, 2009; Prod Info PAXIL(R) oral tablets, suspension, 2009) 
17)  volume-depleted, elderly, or concurrent diuretic therapy; hyponatremia, syndrome of inappropriate 
antidiuretic hormone secretion (SIADH) has occurred with paroxetine hydrochloride (Prod Info PAXIL CR(R) 
controlled-release oral tablets, 2009; Prod Info PAXIL(R) oral tablets, suspension, 2009) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Immunologic Effects 

Musculoskeletal Effects 
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Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

 
3.3.1.A   Paroxetine Hydrochloride 

Cardiac dysrhythmia 

Cardiovascular finding 

ECG: extrasystole 

EKG finding 

Hypotension 

Transient ischemic attack 

 
3.3.1.A.1   Cardiac dysrhythmia 

a)  Summary 
1)  The occurrence of VENTRICULAR FIBRILLATION, VENTRICULAR TACHYCARDIA, and 
TORSADE DE POINTES have been documented in paroxetine postmarketing reports (Prod Info 
Paxil(R), 2002e); (Prod Info Paxil CR(TM), 2002). 

 
3.3.1.A.2   Cardiovascular finding 

a)  Summary 
1)  During clinical trials of paroxetine regular-release, PALPITATION (2% to 3%) and 
VASODILATION (3% to 4%) were the primary cardiovascular adverse effects (Prod Info Paxil(R), 
2002e; Edwards et al, 1989b; Feighner & Boyer, 1989b; Rickels et al, 1989; Warrington et al, 
1989b). In some studies, cardiovascular effects (increase in heart rate, decrease in left ventricular 
ejection time index) have been less with paroxetine compared to amitriptyline (Kuhs & Rudolf, 
1989a; Warrington et al, 1989b). In other studies, the incidence of cardiovascular adverse effects 
was similar for both agents (Byrne, 1989b). TACHYCARDIA (1%) and vasodilation (2%; 
FLUSHING) were also observed in clinical trials of paroxetine controlled-release (Prod Info Paxil 
CR(TM), 2002). 
2)  In a large cohort study including 481,744 persons and 1487 cases of SUDDEN CARDIAC 
DEATH occurring in a community setting, the use of selective serotonin reuptake inhibitors was not 
associated with an increased risk of sudden cardiac death (rate ratio, 0.95; 95% CI, 0.42 to 2.15). 
In contrast, users of tricyclic antidepressants in doses of 100 mg or higher (amitriptyline or its 
equivalent) had a 41% increased rate of sudden cardiac death (rate ratio, 1.41; 95% CI, 1.02 to 
1.95) (Ray et al, 2004). 

b)  Palpitation, vasodilation, hypotension, tachycardia, arrhythmias, transient ischemic attack, 
premature ventricular contractions (PVC's), and minor electrocardiogram changes have been reported 
with paroxetine therapy. 

 
3.3.1.A.3   ECG: extrasystole 

a)  Summary 
1)  Multiple preventricular contractions (PVCs) without associated symptoms developed in one 
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patient taking therapeutic doses of paroxetine (Battegay et al, 1985a). 
 
3.3.1.A.4   EKG finding 

a)  Summary 
1)  Paroxetine 30 milligrams daily produced no significant effect on the electrocardiogram (EKG) in 
a 4-week, placebo-controlled study involving 20 depressed patients. Paroxetine therapy produced 
no significant effect on heart rate, PR or QT(c) intervals, or T-wave height. A small increase in QRS 
width was observed at week 4 of therapy, although this was of no clinical relevance. Blood 
pressure was unchanged during the study. These data suggest the lack of significant cardiac 
effects induced by paroxetine (Edwards et al, 1989b). 

b)  LITERATURE REPORTS 
1)  In 1 study comparing the electrocardiogram (EKG) effects of amitriptyline and paroxetine, 
amitriptyline was associated with increases in heart rate, prolongation of the PR interval, and a 
reduction in T-wave amplitude, whereas paroxetine produced no significant EKG abnormalities 
(Warrington et al, 1989b). 

 
3.3.1.A.5   Hypotension 

a)  Summary 
1)  An asymptomatic decrease in systolic blood pressure was noted in patients taking therapeutic 
doses of paroxetine after 4 weeks on therapy (Battegay et al, 1985a). Orthostatic dizziness was 
reported in 6 of 19 patients taking therapeutic doses (Laurson et al, 1985). 

b)  LITERATURE REPORTS 
1)  SYNCOPE associated with a sudden fall in blood pressure and pulse developed in a 71 year-
old-woman taking therapeutic doses (Lundmark et al, 1989a). 

 
3.3.1.A.6   Transient ischemic attack 

a)  Transient ischemic attack occurred in a 57-year-old male patient with a history of high cholesterol 
and intermittent atrial fibrillation following the initiation of paroxetine therapy for the treatment of chronic 
hip pain. The man presented with right side facial droop and slurred speech after taking four doses of 
20-milligram paroxetine at a twice-daily dosing regimen. On the day of presentation and subsequent 
admission to the hospital, the patient described residual bilateral paresthesia and "burning" pain that 
spread from the top of his head downward to his groin. He had experienced "burning" chest pain, 
sweating, and lightheadedness two days prior to admission. Paroxetine was stopped upon admission; 
anticoagulation therapy (ie, heparin and oral warfarin) was initiated and the patient's symptoms 
resolved. Two days later paroxetine was restarted at a dose of 10 mg twice daily. After two doses of 
medication, the patient experienced two more episodes similar to the initial one. Paroxetine was again 
discontinued and symptoms resolved with no recurrence of episodes over a 4-month follow-up period 
(Manos & Wechsler, 2004). 

 
3.3.2   Dermatologic Effects 

 
3.3.2.A   Paroxetine Hydrochloride 

Diaphoresis 

Eczema 

Photosensitivity 

Rash 

Toxic epidermal necrolysis 

Vasculitis of the skin 

 
3.3.2.A.1   Diaphoresis 

a)  Summary 
1)  Sweating has been reported with paroxetine regular- and controlled-release use in clinical trials 
including patients treated for the following disorders: major depressive, obsessive-compulsive, 
panic, social anxiety, generalized anxiety, posttraumatic stress, and premenstrual dysphoric (Prod 
Info PAXIL(R) oral tablets, suspension, 2009; Prod Info PAXIL CR(R) controlled-release oral 
tablets, 2009). In some reports, diaphoresis has occurred less frequently with paroxetine than with 
amitriptyline (Battegay et al, 1985a; Bascara, 1989a). 

b)  Incidence: 5% to 14% (Prod Info PAXIL(R) oral tablets, suspension, 2009; Prod Info PAXIL CR(R) 
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controlled-release oral tablets, 2009; Claghorn et al, 1992a; Dunbar, 1989; Rickels et al, 1989; Miller et 
al, 1989) 
c)  In 6-week, placebo-controlled, clinical trials for major depressive disorder, sweating was reported in 
11% of patients treated with regular-release paroxetine 20 to 50 mg/day (n=421) and 2% of patients 
treated with placebo (n=421) (Prod Info PAXIL(R) oral tablets, suspension, 2009). 
d)  In placebo-controlled, clinical trials, sweating was reported in a greater percentage of patients 
treated with regular-release paroxetine 10 to 60 mg/day compared with patients treated with placebo for 
panic disorder (14% vs 6%), for social anxiety disorder (9% vs 2%), for generalized anxiety disorder 
(6% vs 2%), and for posttraumatic stress disorder (5% vs 1%) (Prod Info PAXIL(R) oral tablets, 
suspension, 2009). 
e)  In phase 3 double-blind, controlled, outpatient studies, sweating was reported in a greater 
percentage of patients treated with controlled-release paroxetine compared with patients treated with 
placebo for major depressive disorder (MDD; 6% vs 2%), MDD in the elderly (10% vs less than 1%), 
panic disorder (7% vs 2%), social anxiety disorder (14% vs 3%), premenstrual dysphoric disorder 
(PMDD) with continuous dosing (7% vs 1%), and PMDD with fixed dosing (8.9% vs 0.9%) (Prod Info 
PAXIL CR(R) controlled-release oral tablets, 2009). 
f)  Diaphoresis has been a fairly common adverse effect during paroxetine therapy, occurring in up to 
12% of patients treated (Claghorn et al, 1992a; Dunbar, 1989; Rickels et al, 1989; Miller et al, 1989). 
The incidence of diaphoresis has been less than that observed with amitriptyline in some reports 
(Battegay et al, 1985a; Bascara, 1989a). 

 
3.3.2.A.2   Eczema 

a)  Incidence: 1% (Prod Info PAXIL CR(R) controlled-release oral tablets, 2009) 
b)  In a clinical trial of patients with social anxiety disorder, eczema was reported in 1% of patients 
treated with paclitaxel controlled-release (n=186) and 0% of patients treated with placebo (n=184) (Prod 
Info PAXIL CR(R) controlled-release oral tablets, 2009). 

 
3.3.2.A.3   Photosensitivity 

a)  Incidence: 2% (Prod Info PAXIL CR(R) controlled-release oral tablets, 2009) 
b)  In a pool of 2 studies including patients with major depressive disorder, photosensitivity was 
reported in 2% of patients treated with paclitaxel controlled-release (n=212) and 0% of patients treated 
with placebo (n=211) (Prod Info PAXIL CR(R) controlled-release oral tablets, 2009). 

 
3.3.2.A.4   Rash 

a)  Summary 
1)  Rash has been reported in clinical, placebo-controlled trials with regular- and controlled-release 
paroxetine (Prod Info PAXIL(R) oral tablets, suspension, 2009; Prod Info PAXIL(R) oral tablets, 
suspension, 2009). A case report also described rash and pruritus in a 47-year-old woman treated 
with paroxetine (Sannicandro et al, 2002). 

b)  Incidence: up to 3% (Prod Info PAXIL(R) oral tablets, suspension, 2009; Prod Info PAXIL CR(R) 
controlled-release oral tablets, 2009) 
c)  In 6-week, placebo-controlled, clinical trials for major depressive disorder, rash was reported in 2% 
of patients treated with regular-release paroxetine 20 to 50 mg/day (n=421) and 1% of patients treated 
with placebo (n=421) (Prod Info PAXIL(R) oral tablets, suspension, 2009). 
d)  In 12-week, placebo-controlled, clinical trials for obsessive compulsive disorder, rash was reported 
in 3% of patients treated with regular-release paroxetine 20 to 60 mg/day (n=542) and 2% of patients 
treated with placebo (n=265) (Prod Info PAXIL(R) oral tablets, suspension, 2009). 
e)  In phase 3 double-blind, controlled, outpatient studies for major depressive disorder, panic disorder, 
social anxiety disorder, and premenstrual dysphoric disorder (n=1627), rash was reported in greater 
than 1% of patients treated with multiple doses of controlled-release paroxetine (Prod Info PAXIL CR(R) 
controlled-release oral tablets, 2009). 
f)  Skin rashes and pruritus have each been reported in 2% of patients treated with paroxetine 
(Claghorn et al, 1992a; Dunbar, 1989). 
g)  A 47-year-old African American woman developed a morbilliform-type rash and pruritus 3 days after 
beginning treatment with paroxetine for depression. At admission to hospital, she was started on 
paroxetine 20 mg at bedtime for major depression and lorazepam for potential alcohol withdrawal 
symptoms and for anxiety. The rash that developed on day 3 was generalized to her trunk, extremities, 
and neck, with some facial involvement but no palm or sole involvement. Paroxetine was discontinued 
and she was given diphenhydramine 25 mg every 6 hours as needed plus topical hydrocortisone 1% for 
treatment of pruritus. Venlafaxine extended-release was administered for treatment of depression. The 
rash resolved 3 to 4 days after discontinuation of paroxetine. Hydrocortisone was discontinued on day 
10 and she was discharged on day 15. The woman had previously experienced a similar rash when 
treated with fluoxetine (Sannicandro et al, 2002). 

 
3.3.2.A.5   Toxic epidermal necrolysis 

a)  Toxic epidermal necrolysis has been reported during postmarketing use of paroxetine; causality and 
frequency cannot be established (Prod Info PAXIL CR(R) controlled-release oral tablets, 2009) 
b)  A case report described toxic epidermal necrolysis in a 71-year-old woman following treatment with 
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paroxetine. The patient, who had been treated for 3 years with diltiazem, trimetazidine, lysine 
acetylsalicylate, rosuvastatin, and topical latanoprost, was initiated on alprazolam and tianeptine due to 
a recent depressive disorder. Because the tianeptine was not adequately controlling her depression, the 
drug was switched to paroxetine 60 mg/day. Fourteen days after paroxetine was initiated, she 
presented with malaise and pruritic cutaneous rash on her arms. Topical corticosteroids, antiseptic 
chlorhexidine, oral fusidic acid and betamethasone plus dexchlorpheniramine were prescribed. Over the 
following days, she presented to the emergency room with lesions on her thighs, lower back, abdomen, 
and axillae which her doctor thought to be TEN. Bacteriological samples showed Klebsiella pneumoniae 
and Morganella morganii on in the axillae and skin biopsy was indicative of TEN. Subsequently, all 
medications were discontinued and the patient was prescribed paracetamol and nalbuphine for pain for 
2 days. The following day, all medications were reinitiated with the exception of paroxetine. On day 11, 
the patient was discharged after a complete recovery with the exception of hyperpigmentation and no 
further lesions were reported (Tudela et al, 2009). 

 
3.3.2.A.6   Vasculitis of the skin 

a)  A case report described multiple painful purple lesions of the extremities of fingers on both hands in 
a 20-year-old woman with obsessive-compulsive disorder and a history of migraines 15 weeks after 
beginning treatment with paroxetine. After 6 weeks of treatment and while on a stable dose of 20 
mg/day, she developed insomnia, a worsening of migraine headaches, and a "shaking feeling all over." 
Her dose was reduced to 10 mg/day at 10 weeks. Paroxetine was discontinued when cutaneous 
vasculitis developed, and the lesions vanished within a week. Reintroduction of paroxetine resulted in 
reappearance of cutaneous vasculitis lesions within 2 days. Paroxetine was again discontinued, and 
lesions again disappeared within a week (Margolese et al, 2001). 

 
3.3.3   Endocrine/Metabolic Effects 

 
3.3.3.A   Paroxetine Hydrochloride 

Disorder of fluid AND/OR electrolyte 

Endocrine finding 

Galactorrhea 

Hyponatremia 

Metabolic finding 

Pheochromocytoma 

Porphyria 

Syndrome of inappropriate antidiuretic hormone secretion 

 
3.3.3.A.1   Disorder of fluid AND/OR electrolyte 

a)  Hyponatremia (occasionally severe) has occurred with paroxetine therapy. 
 
3.3.3.A.2   Endocrine finding 

a)  Drug induced syndrome of inappropriate antidiuretic hormone, galactorrhea, syndrome of 
inappropriate secretion of antidiuretic hormone (SIADH) and pheochromocytoma have been reported 
with therapeutic paroxetine use. 

 
3.3.3.A.3   Galactorrhea 

a)  Summary 
1)  From the manufacturer's premarketing database, 3 cases of galactorrhea were reported in 4126 
paroxetine-treated patients over 4 years. After paroxetine was marketed in the United States (2/93), 
the manufacturer received 9 reports of galactorrhea or nonpuerperal lactation. Eleven additional 
cases have been reported to the manufacturer since paroxetine was introduced in Europe (Pers 
Comm, 1994). 

b)  LITERATURE REPORTS 
1)  Over a 10-year period, the Netherlands Pharmacovigilance Foundation received 38 reports of 
NON-PUERPERAL LACTATION related to medications of which 15 cases were attributed to 
antidepressants primarily the selective serotonin reuptake inhibitors (SSRIs). The odds ratio for the 
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risk of galactorrhea due to all antidepressants versus other medications was 8.3 (95% confidence 
interval (CI), 4.3 to 16.1). The odds ratio for SSRIs was 12.7 (95% CI, 6.4 to 25.4) versus 1.6 (95% 
CI, 0.2 to 11.6) for other antidepressants. Of the 15 reports, 5, 4, and 4 were related to 
fluvoxamine, fluoxetine, and paroxetine, respectively. Women developing galactorrhea were 
significantly younger (mean age, 33 years) than women without galactorrhea (mean age, 51 years). 
Galactorrhea developed from 2 weeks to 2 years after starting the SSRI. In all cases, galactorrhea 
resolved with continuation of the SSRI, a reduction in the dose, or discontinuation of the SSRI. 
Several patients were taking other medications, which have caused galactorrhea, concurrently with 
the SSRI but galactorrhea only developed after adding the SSRI. While this is not a serious 
adverse reaction, increased awareness may prevent unnecessary diagnostic procedures (Pers 
Comm, 1994). 
2)  The probable mechanism for selective serotonin reuptake inhibitor-induced galactorrhea is an 
increase in serum prolactin. This may result from direct stimulation of postsynaptic serotonin 
receptors in the hypothalamus or presynaptic serotonin receptor mediated inhibition of dopamine 
release (Bronzo & Stahl, 1993). 

 
3.3.3.A.4   Hyponatremia 

a)  Summary 
1)  Hyponatremia has been reported in several patients taking therapeutic doses and has been 
severe in some cases (Odeh et al, 1999); (Goddard & Patton, 1992)(Chua & Vong, 1994; Chua & 
Vong, 1993). An unusually rapid onset of hyponatremia, following only 3 doses, was reported in an 
82-year-old female (Paul & Sankaran, 1998). 
2)  Hyponatremia developed in 12% of elderly, depressed patients taking paroxetine for the 
treatment of a major depressive episode. In this 12-week, prospective study, 9 of 75 patients ages 
63 to 90 years (mean age, 75.3 years) developed hyponatremia (sodium level less than 135 
milliequivalents/liter (mEq/L)) within 1 to 14 days (mean, 9.3 days; median 9 days) of beginning 
paroxetine therapy at a mean dose of 12.5 milligrams. The authors identified lower body mass 
index and lower baseline plasma sodium level (138 mEq/L or less) as significant risk factors in the 
development of hyponatremia in elderly patients treated with paroxetine (Fabian et al, 2004). 

b)  Incidence: rare 
 
3.3.3.A.5   Metabolic finding 

a)  Porphyria has occurred with paroxetine therapy. 
 
3.3.3.A.6   Pheochromocytoma 

a)  Summary 
1)  After increasing paroxetine to 40 milligrams daily, a 55-year-old man had variable blood 
pressure readings between 240/130 millimeters of mercury (mmHg) and 80/40 mmHg; after 
performing appropriate tests, a pheochromocytoma was diagnosed. Pathologic examination after a 
left-sided adrenalectomy was also compatible with a pheochromocytoma. The only other 
medications taken by this man were atenolol and a benzodiazepine. Possible explanations for the 
rapid change in blood pressure include increased inhibition of noradrenalin reuptake after 
increasing the dose or slow metabolism by cytochrome P450 which resulted in increased 
noradrenalin levels. These factors combined with increased catecholamines from the 
pheochromocytoma may have produced the hemodynamic changes in this patient (Seelen et al, 
1997). 

 
3.3.3.A.7   Porphyria 

a)  Summary 
1)  The occurrence of porphyria has been documented in post marketing paroxetine reports (Prod 
Info Paxil(R), 2002e); (Prod Info Paxil CR(TM), 2002). 

 
3.3.3.A.8   Syndrome of inappropriate antidiuretic hormone secretion 

a)  Summary 
1)  Paroxetine may occasionally induce a SYNDROME OF INAPPROPRIATE SECRETION OF 
ANTIDIURETIC HORMONE (SIADH) with resultant hyponatremia. Elderly patients may be more 
susceptible to SIADH. Cases following therapeutic paroxetine use have been reported (Monmany 
et al, 1999; Odeh et al, 1999; Paul & Sankaran, 1998; Van Campen & Voets, 1996). Of the 63 case 
reports of selective serotonin reuptake inhibitor (SSRI)-induced SIADH reported to the Food and 
Drug Administration, the majority occurred in patients over 70 years of age, patients taking 
diuretics, or patients who were dehydrated (Chua & Vong, 1993; Goddard & Paton, 1992). Based 
on published reports, the onset of the SIADH was between 3 days and 4 months after starting 
therapy. Symptoms included confusion, lethargy, dizziness, fatigue, anorexia, delirium, and 
abdominal pain. 

b)  LITERATURE REPORTS 
1)  Abnormal laboratory findings in case report review consisted of a decreased serum osmolality 
(median 251 milliosmole/liter (mOsm/L); range 214 to 272 mOsm/L), decreased serum sodium 
concentration (median 118 milliequivalents/liter (mEq/L); range 98 to 130 mEq/L), and urine 
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osmolality (median 392.5 mOsm/L; 229 to 613 mOsm/L). In all but 1 case report, the selective 
serotonin reuptake inhibitor (SSRI) was stopped, and fluid restriction was required before 
hyponatremia resolved; 1 patient was also treated with sodium chloride 3%. Patients in their fifties 
generally recovered in 2 to 4 days versus patients in their eighties who required up to 14 days for 
complete recovery. Of the 6 patients rechallenged with an SSRI, 3 developed a decrease in serum 
sodium consistent with SIADH, and 3 tolerated rechallenge without adverse events. In many case 
reports, inadequate reporting of symptoms, laboratory results, and exclusion of other causes were 
NOT included, making it difficult to attribute SIADH to the SSRI (Woo & Smythe, 1997). 
2)  Nine days after starting paroxetine 20 milligrams daily, a 72-year-old man was diagnosed with 
paroxetine-induced syndrome of inappropriate secretion of antidiuretic hormone (SIADH). He 
presented to the emergency department with disorientation, confusion, verbal incoherence, and a 
depressed level of consciousness. Laboratory studies revealed a plasma sodium concentration of 
118 millimoles/liter (mmol/L), plasma osmolality of 262 millimoles/kilogram (mmol/kg) water, urinary 
sodium concentration of 53 mmol/L, and urine osmolality of 940 mmol/kg water. Other drugs and 
medical causes of SIADH were excluded. Paroxetine was stopped, and his level of consciousness 
and plasma sodium returned to normal (Monmany et al, 1999). 
3)  An 89-year-old woman developed the syndrome of inappropriate antidiuretic hormone (SIADH) 
possibly due to paroxetine 10 milligrams daily added the previous week. At hospital admission, she 
had abdominal distention and lethargy; abnormal laboratory values included a serum sodium of 116 
millimoles/liter (mmol/L), serum osmolality 250 milliosmole/liter (mOsm/L), urinary sodium excretion 
97 mmol/24 hours, and urine osmolality of 410 mOsm/L. Paroxetine was stopped, and the patient 
was treated with an intravenous saline infusion. Medical causes for SIADH were ruled out; thus, the 
authors attributed the SIADH to paroxetine. It is recommended that patients treated with a selective 
serotonin reuptake inhibitor who develop symptoms of weakness, lethargy, headache, anorexia, 
weight gain, confusion, or constipation have a serum sodium measured (Meynaar et al, 1997). 

 
3.3.4   Gastrointestinal Effects 

 
3.3.4.A   Paroxetine Hydrochloride 

Constipation 

Diarrhea 

Gastric hemorrhage 

Gastrointestinal hemorrhage 

Gastrointestinal tract finding 

Grinding teeth 

Loss of appetite 

Nausea and vomiting 

Xerostomia 

 
3.3.4.A.1   Constipation 

a)  Summary 
1)  Constipation is a commonly reported side effect of paroxetine therapy (Dunbar et al, 1993a; 
Claghorn et al, 1992a; Rickels et al, 1989). Constipation (5% TO 16%) occurred with paroxetine at 
a higher incidence than placebo (Prod Info Paxil(R), 2002e). The incidence of constipation was less 
with paroxetine than amitriptyline in some studies (Kuhs & Rudolf, 1989a; Hassan et al, 1985b; 
Laursen et al, 1985b); however, other studies did NOT show a significant difference between the 2 
drugs (Bascara, 1989a; Battegay et al, 1985a). Constipation (10%) also occurred at a higher 
incidence than placebo in clinical trials of Paxil CR(TM) (Prod Info Paxil CR(TM), 2002). 

 
3.3.4.A.2   Diarrhea 

a)  Summary 
1)  Diarrhea is reported at therapeutic paroxetine doses (Claghorn et al, 1992a). Diarrhea (9% TO 
12%) occurred at a higher incidence than placebo (Prod Info Paxil(R), 2002e). Diarrhea (18%) also 
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occurred at a higher incidence than placebo in clinical trials of Paxil CR(TM) (Prod Info Paxil CR
(TM), 2002). Paroxetine increases GI motility and reduces orocecal transit time at therapeutic 
doses (Gorard et al, 1994). 

 
3.3.4.A.3   Gastric hemorrhage 

a)  Summary 
1)  In a retrospective cohort study of 317,824 elderly patients, it was reported that high inhibition of 
serotonin reuptake increased the risk of upper GI bleeding. An overall risk of 7.3 per 1000 person 
years was reported. Elderly patients and those with previous GI bleeding were at increased risk 
(van Walraven et al, 2001). 

 
3.3.4.A.4   Gastrointestinal hemorrhage 

See Drug Consult reference: CONCOMITANT USE OF SSRIs AND NSAIDs - INCREASED RISK OF 
GASTROINTESTINAL BLEEDING 

 
3.3.4.A.5   Gastrointestinal tract finding 

a)  Summary 
1)  Gastrointestinal adverse effects that occurred at a higher incidence than placebo included 
FLATULENCE (4%) and DYSPEPSIA (2% to 4%), (Prod Info Paxil(R), 2002e). Flatulence (6%) 
also occurred at a higher incidence than placebo in clinical trials of Paxil CR(TM) (Prod Info Paxil 
CR(TM), 2002). 

b)  Anorexia, constipation, dry mouth, diarrhea, flatulence, dyspepsia, gastric bleeding, nausea and 
vomiting have been reported with paroxetine therapy. 

 
3.3.4.A.6   Grinding teeth 

a)  Possible paroxetine-induced bruxism (ie, grinding and clenching of the teeth, usually during sleep) 
followed treatment with paroxetine 10 milligrams (mg) daily in the morning for 5 days, increasing to 20 
mg daily. Four months later, routine dental cleaning revealed damaged teeth consistent with bruxism. 
Tooth damage or temporomandibular joint dysfunction were not observed at previous dental visits. The 
20-year-old woman's only other medication was tetracycline 250 mg twice daily for acne. On the fourth 
day after addition of oral buspirone 5 mg at bedtime the patient reported a significant reduction of 
gritting, tooth pain, and jaw tenderness (Romanelli et al, 1996). A 67-year-old woman was given oral 
paroxetine 20 mg each morning. Eleven months later she reported diurnal bruxism and jaw clenching 
and her jaws and gums ached. Oral buspirone (dosage not noted) did not have any beneficial effects 
(Fitzgerald & Healy, 1995). 

 
3.3.4.A.7   Loss of appetite 

a)  Summary 
1)  Anorexia and WEIGHT LOSS have been reported with therapeutic paroxetine doses (Feighner 
et al, 1993; Ohrberg et al, 1992) DECREASED APPETITE (4% TO 6%) occurred with paroxetine at 
a higher incidence than placebo (Prod Info Paxil(R), 2002e); (Prod Info Paxil CR(TM), 2002). 

 
3.3.4.A.8   Nausea and vomiting 

a)  Summary 
1)  Gastrointestinal adverse effects that occurred at a higher incidence than placebo included 
nausea (23% to 26%) and vomiting (2%) (Prod Info Paxil(R), 2002e); (Prod Info Paxil CR(TM), 
2002). In the majority of patients, nausea gradually decreases or resolves over approximately 3 
weeks. However, in others, reduction of the dose or discontinuation of the drug is required. The 
proposed mechanism for SSRI- induced nausea and vomiting is increased serotonin levels within 
the chemoreceptor trigger zone and area postrema in the brainstem, the primary areas within the 
brain associated with nausea and vomiting (McManis & Talley, 1997). 

b)  LITERATURE REPORTS 
1)  The selective serotonin reuptake inhibitors (SSRIs) produce nausea and vomiting in 20% to 
25% and 2% to 3% of patients, respectively. In the majority of patients, nausea gradually 
decreases or resolves over approximately 3 weeks. However, in others, reduction of the dose or 
discontinuation of the drug is required. For this group, ondansetron or cisapride administered for a 
few weeks may facilitate continued treatment with the SSRI. Limited data suggest that ondansetron 
is more effective than cisapride; however, it is also more expensive. Use of cisapride with careful 
monitoring for arrhythmias may be more cost effective, and open therapy to a broader group of 
patients (McManis & Talley, 1997). 

 
3.3.4.A.9   Xerostomia 

a)  Summary 
1)  Dry mouth occurs with therapeutic paroxetine doses (Miller et al, 1989; Battegay et al, 1985a). 
Dry mouth (9% TO 18%) occurred with paroxetine at a higher incidence than placebo (Prod Info 
Paxil(R), 2002e); (Prod Info Paxil CR(TM), 2002). The incidence of dry mouth was less with 
paroxetine than amitriptyline in some studies (Kuhs & Rudolf, 1989a; Hassan et al, 1985b; Laursen 
et al, 1985b); however, other studies did NOT show a significant difference between the 2 drugs 
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(Bascara, 1989a; Battegay et al, 1985a). 
 
3.3.5   Hematologic Effects 

 
3.3.5.A   Paroxetine Hydrochloride 

Ecchymosis 

Hematology finding 

 
3.3.5.A.1   Ecchymosis 

a)  Summary 
1)  Spontaneous ecchymosis has been reported in two patients taking therapeutic paroxetine doses 
(Ottervanger et al, 1994). Routine coagulation studies were normal in these patients, but in one 
patient there was no spontaneous platelet aggregation. Spontaneous ecchymoses due to 
therapeutic paroxetine doses occurred in a 47-year-old patient. Discontinuation of paroxetine 
resulted in resolution of ecchymoses (Cooper et al, 1998). 

 
3.3.5.A.2   Hematology finding 

a)  Summary 
1)  The incidence of hemostatic disturbances is rare (0.1%) with paroxetine therapy. Common 
adverse effects include; APLASTIC ANEMIA, AGRANULOCYTOSIS, bone marrow aplasia, 
BRUISING, EOSINOPHILIA, EPISTAXIS, HEMOLYTIC ANEMIA, LEUKOCYTOSIS, 
LEUKOPENIA, PANCYTOPENIA, PROLONGED BLEEDING TIME, and RECTAL BLEEDING. 
Many cases have occurred in patients taking doses at the higher end of the dose range and are 
mild (Berk & Jacobson, 1998). Vitamin C 500 milligrams (mg) daily stopped bleeding and bruising 
associated with paroxetine and fluvoxamine therapy (Teilens, 1997). 

b)  Aplastic anemia, agranulocytosis, bone marrow aplasia, eosinophilia, epistaxis, hemolytic anemia, 
leukocytosis, leukopenia, pancytopenia, prolonged bleeding time, ecchymoses and rectal bleeding have 
occurred with paroxetine therapy. 
c)  LITERATURE REPORTS 

1)  INCIDENCE - Rare (incidence less than 0.1%). 
a)  The majority cases have been reported in patients taking fluoxetine but case reports are 
also available for paroxetine, sertraline, and fluvoxamine (Berk & Jacobson, 1998). 

2)  OUTCOME - Mild (treatment continued with/without other management) (Berk & Jacobson, 
1998). 
3)  ASSOCIATED SYMPTOMS - Symptoms include: aplastic anemia, agranulocytosis, bone 
marrow aplasia, bruising, ecchymoses, eosinophilia, epistaxis, hemolytic anemia, leukocytosis, 
leukopenia, pancytopenia, prolonged bleeding time, rectal bleeding. 

a)  ONSET/DURATION 
1)  EARLIEST ONSET - 2 weeks (Tielens, 1997). 

b)  CLINICAL MANAGEMENT 
1)  PHARMACOLOGIC: For minor bleeding diatheses (ie, bruising), treatment is usually 
unnecessary because it usually resolves with continued treatment. However, if bleeding is 
clinically significant, occurs with other underlying medical illnesses, or fails to improve with 
time, the drug should be discontinued (Berk & Jacobson, 1998). Vitamin C 500 
milligrams/day effectively reduced bleeding and bruising in 1 woman (Tielens, 1997). 

c)  PREDISPOSING RISK FACTORS 
1)  DOSE-RELATED ? YES. Many cases have occurred in patients taking doses at the 
higher end of the dose range (Berk & Jacobson, 1998). 
2)  DISEASE STATES: More common in patients with underlying diseases; 1 case 
occurred in a patient with HIV (Berk & Jacobson, 1998). 

d)  PROBABLE MECHANISM 
1)  Pharmacologic (extension of the expected effects of the drug). Selective serotonin 
reuptake inhibitors reduce uptake of serotonin by platelets; therefore, reduction in granular 
storage of serotonin is observed. Serotonin-mediated platelet aggregation may be 
decreased (Berk & Jacobson, 1998). 

e)  DOCUMENTATION QUALITY 
1)  Fair 

f)  CASE REPORTS 
1)  Vitamin C 500 milligrams (mg) daily stopped bleeding and bruising associated with 
paroxetine and fluvoxamine therapy (Teilens, 1997). A 33-year-old woman began taking 
paroxetine 40 mg daily for panic attacks and noted spontaneous bruising on her arms and 
legs and excessive menstrual BLEEDING within 2 weeks. No gynecologic or hematologic 
abnormalities were identified. Vitamin C added to paroxetine therapy stopped bleeding in 
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3 weeks; discontinuation of vitamin C resulted in recurrent bleeding. Her medication was 
switched to fluvoxamine which also caused bleeding that resolved with vitamin C (Tielens, 
1997). 

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Paroxetine Hydrochloride 

Acute hepatitis 

Hepatitis 

Hepatotoxicity 

Liver finding 

 
3.3.6.A.1   Acute hepatitis 

a)  Incidence: rare 
b)  An 84-year-old woman developed clinical symptoms of acute hepatitis after the first dose of 
paroxetine 10 mg/day prescribed for chronic mild depression. Symptoms of mental confusion, 
hyporexia, nausea and vomiting began after the first dose of paroxetine which was 3 days prior to 
hospitalization. The patient's medical history included chronic mild depression, chronic atrial fibrillation, 
arterial hypertension, brain atherosclerosis (two previous episodes of transitory ischemic attacks), and 
medications included verapamil 80 mg/day, tilopidine 500 mg/day, spironolactone 25 mg/day, and 
nimodipine 60 mg/day. Results from a clinical evaluation from 1 week prior to hospitalization, reported 
normal physical examination and normal serum levels of common biochemical markers, and serum 
transaminase levels (eg, AST (13 international units/L), ALT (17 international units/L), alkaline 
phosphatase (180 international units/L) and total bilirubin (1.03 mg/dL)). Upon hospitalization, the 
laboratory analysis revealed abnormal serum transaminase levels, including AST (186 international 
units/L), ALT (245 international units/L), mild hyperbilirubinemia (1.5 mg/dL), mild renal failure, and 
increased WBC levels without eosinophilia. The paroxetine was discontinued immediately. The next 
day, the laboratory analysis revealed a marked increase in serum transaminase levels (eg, AST (2208 
international units/L), ALT (2110 international units/L)), normal alkaline phosphatase (277 international 
units/L), hyperbilirubinemia (2.5 mg/dL), hematochemical signs of liver failure and the patient developed 
clinical signs of hepatic encephalopathy stage I (bilateral asterixis, confusion and lethargy). An 
ultrasound study showed normal finding of the liver, spleen, pancrease and kidneys. The serum 
markers of viral, autoimmune and metabolic liver disease were negative. The patient was treated with 
parenteral administration of branched chain amino acids and lactulose given by retention enema. Within 
three days after hospitalization, the patient's clinical condition and mental status improved, and serum 
transaminase and ammonia levels were decreased. After 15 days, all liver-related laboratory values 
normalized and the patient was discharged in good clinical condition. The Naranjo probability scale 
suggests that paroxetine was the probable cause of the acute hepatitis (total score of 7) (Pompili et al, 
2008). 

 
3.3.6.A.2   Hepatitis 

a)  Summary 
1)  CASE REPORT - Chronic active hepatitis attributed to paroxetine was reported in a 54-year-old 
woman with depression. About 10 months after starting paroxetine 20 milligrams daily, the 
aspartate transaminase was elevated at 256 international units/liter (IU/L); 6 months later, it was 
299 IU/L with an elevated alkaline phosphatase. Liver ultrasonography and serological tests for 
hepatitis were normal; however, a liver biopsy showed chronic active hepatitis with eosinophilic 
infiltration suggesting a drug reaction. Paroxetine was stopped, and laboratory tests returned to 
normal within 13 weeks (Benbow & Gill, 1997). 

 
3.3.6.A.3   Hepatotoxicity 

a)  Summary 
1)  Rare cases of severe hepatotoxicity with jaundice associated with paroxetine therapy have been 
reported. Hepatotoxicity has been of the hepatocellular type or hepatocellular and cholestatic mixed 
type. Liver damage is generally reversible on discontinuation of the drug. Liver damage is most 
likely idiosyncratic (Odeh et al, 2001). 
2)  Although no causal relationship to paroxetine was established, deaths with liver necrosis and 
cases of severe hepatic dysfunction with gross elevations of transaminase levels were reported in 
non-US postmarketing reports (Prod Info Paxil(R), 2001). Isolated reports of elevations in liver 
enzymes (transaminases) have been observed during paroxetine therapy of depression (Dunbar, 
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1989); (Kuhs & Rudoff, 1989)(Rickels et al, 1989). Transaminases normalized after withdrawal of 
the drug in 1 patient (Kuhs & Rudoff, 1989). 

 
3.3.6.A.4   Liver finding 

a)  Hepatitis and elevations of liver enzymes have been noted with paroxetine therapy. Deaths due to 
liver necrosis and severe hepatic dysfunction have been reported but without an established causal 
relationship to paroxetine therapy. 

 
3.3.7   Immunologic Effects 

 
3.3.7.A   Paroxetine Hydrochloride 

Anaphylaxis 

Immune hypersensitivity reaction, Delayed 

Immunology finding 

 
3.3.7.A.1   Anaphylaxis 

a)  Summary 
1)  The occurrence of anaphylaxis has been documented in postmarketing paroxetine reports (Prod 
Info Paxil(R), 2002e); (Prod Info Paxil CR(TM), 2002). 

 
3.3.7.A.2   Immune hypersensitivity reaction, Delayed 

a)  Summary 
1)  CASE REPORT - A 63-year-old woman, with a history of arterial hypertension and major 
depression, who was treated with atenolol and hydrochlorothiazide (for 3 years) and paroxetine (for 
18 months), developed abdominal pain associated with intermittent fever, vomiting, and 
constipation. Laboratory tests showed leucocytosis, eosinophilia, monocytosis, lymphopenia, 
normocytic anemia, and hypoalbuminemia. Exploratory laparotomy revealed a gelatin-like 
abdominal fluid and a fibrotic omentum, which, on biopsy, showed massive infiltrates of eosinophils 
and mononuclear cells. During treatment with hydrocortisone 750 milligrams for 2 days, the fever, 
eosinophilia, and pain disappeared , only to recur. Atenolol and paroxetine were discontinued. 
Symptoms resolved with a 6-week course of oral prednisone. Three months later, drug 
hypersensitivity testing showed a positive reaction to paroxetine in the interferon-gamma release 
test in vitro and to atenolol in a histamine release test. At one year, there had been no relapse. The 
authors concluded that the delayed-type hypersensitivity was probably cause by paroxetine (Rozin 
et al, 2000). 

 
3.3.7.A.3   Immunology finding 

a)  Anaphylaxis and delayed hypersensitivity have been reported with paroxetine therapy. 
 
3.3.8   Musculoskeletal Effects 

 
3.3.8.A   Paroxetine Hydrochloride 

Arthralgia 

Arthritis 

Arthropathy 

Bursitis 

Fracture of bone 

Fracture of bone, Nonvertebral 

Myositis 

Osteoporosis 
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Spasm 

Summary 

Tenosynovitis 

 
3.3.8.A.1   Arthralgia 

a)  Incidence: 1% or greater (Prod Info PAXIL(R) oral tablets, suspension, 2009) 
b)  Arthralgia was reported in at least 1% of patients exposed to multiple doses of paroxetine (n=9089) 
in clinical trials; a causal relationship cannot be determined (Prod Info PAXIL(R) oral tablets, 
suspension, 2009). 

 
3.3.8.A.2   Arthritis 

a)  Incidence: 0.1% to 1% (Prod Info PAXIL(R) oral tablets, suspension, 2009) 
b)  Arthritis was reported in 0.1 to 1% of patients exposed to multiple doses of paroxetine (n=9089) in 
clinical trials; a causal relationship cannot be determined (Prod Info PAXIL(R) oral tablets, suspension, 
2009). 

 
3.3.8.A.3   Arthropathy 

a)  Incidence: 0.1% to 1% (Prod Info PAXIL(R) oral tablets, suspension, 2009) 
b)  Arthrosis was reported in 0.1 to 1% of patients exposed to multiple doses of paroxetine (n=9089) in 
clinical trials; a causal relationship cannot be determined (Prod Info PAXIL(R) oral tablets, suspension, 
2009). 

 
3.3.8.A.4   Bursitis 

a)  Incidence: less than 0.1% (Prod Info PAXIL(R) oral tablets, suspension, 2009) 
b)  Bursitis was reported in fewer than 0.1% of patients exposed to multiple doses of paroxetine 
(n=9089) in clinical trials; a causal relationship cannot be determined (Prod Info PAXIL(R) oral tablets, 
suspension, 2009). 

 
3.3.8.A.5   Fracture of bone 

a)  In a case-control study including fracture cases (n=124,655) during the year 2000 and age- and 
gender-matched controls (n=373,962), there was an increased risk of any fracture in participants who 
were using an average standard daily dose of paroxetine (adjusted odds ratio (OR), 1.21; 95% CI, 1.1 
to 1.33) compared to those who were not exposed to paroxetine. Paroxetine use was associated with 
an increased risk of hip fracture (adjusted OR, 1.39; 95% CI, 1.04 to 1.84) and forearm fracture 
(adjusted OR, 1.64; 95% CI, 1.28 to 2.11), but not spine fracture (adjusted OR, 1.38; CI, 0.8 to 2.4) 
(Vestergaard et al, 2008). 
b)  In a population-based, randomly selected, prospective cohort study adjusted for potential covariates, 
an increased risk of fragility fracture was reported at the 5-year follow-up in patients 50 years of age and 
older who used daily SSRIs (n=137; mean age of 65.1 years), including paroxetine, compared with 
those who did not use an SSRI (n=4871; mean age of 65.7 years). Daily SSRI use was associated with 
a significant 2.1-fold increased risk of fragility fracture (95% confidence interval (CI), 1.3 to 3.4). Daily 
dose of SSRI use was associated with a 1.5-fold increased risk of fragility fracture (95% CI, 1.1 to 2.1). 
Daily SSRI users who were recurrent (ie, treated with SSRIs at baseline and at 5-year follow-up) had a 
significant 2.1-fold increased risk of fragility fracture (95% CI, 1.1 to 4.0). Fractures were reported at the 
following sites: forearm (40%), ankle and foot (21%), hip (13%), rib (13%), femur (9%), and back (4%). 
None were reported at the skull, toes, or fingers (Richards et al, 2007). 

 
3.3.8.A.6   Fracture of bone, Nonvertebral 

a)  In a prospective, population-based, cohort study (n=7983) with a mean follow-up of 8.4 years, there 
was an increased risk of nonvertebral fracture in adult participants older than 55 years of age (mean 
age of 77.5 years) who were currently using an SSRI (citalopram, escitalopram, fluoxetine, fluvoxamine, 
paroxetine, or sertraline) compared to those who were not exposed to antidepressants. Current SSRI 
use was associated with an increased risk of nonvertebral fracture (adjusted hazard ratio (HR), 2.35; 
95% confidence interval (CI), 1.32 to 4.18) compared with no antidepressant use. Current SSRI use 
was also associated with an increased risk of nonvertebral fracture (adjusted HR, 2.07; 95% CI, 1.23 to 
3.5) compared with past antidepressant use (n=1217). In addition, duration of SSRI use showed a 9% 
increase in fracture risk per extra month on an SSRI (95% CI, 3% to 16%; p for trend=0.004). Fractures 
of the hip (most frequent), wrist, humerus, and pelvis were reported (Ziere et al, 2008). 

 
3.3.8.A.7   Myositis 

a)  Incidence: less than 0.1% (Prod Info PAXIL(R) oral tablets, suspension, 2009) 
b)  Myositis was reported in fewer than 0.1% of patients exposed to multiple doses of paroxetine 
(n=9089) in clinical trials; a causal relationship cannot be determined (Prod Info PAXIL(R) oral tablets, 
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suspension, 2009). 
 
3.3.8.A.8   Osteoporosis 

a)  Incidence: less than 0.1% (Prod Info PAXIL(R) oral tablets, suspension, 2009) 
b)  Osteoporosis was reported in fewer than 0.1% of patients exposed to multiple doses of paroxetine 
(n=9089) in clinical trials; a causal relationship cannot be determined (Prod Info PAXIL(R) oral tablets, 
suspension, 2009). 

 
3.3.8.A.9   Spasm 

a)  Incidence: less than 0.1% (Prod Info PAXIL(R) oral tablets, suspension, 2009) 
b)  Generalized spasm was reported in fewer than 0.1% of patients exposed to multiple doses of 
paroxetine (n=9089) in clinical trials; a causal relationship cannot be determined (Prod Info PAXIL(R) 
oral tablets, suspension, 2009). 

 
3.3.8.A.10   Summary 

a)  Arthralgia, arthritis, arthrosis, bursitis, generalized spasm, myositis, osteoporosis, and tenosynovitis 
have been reported following paroxetine treatment (Prod Info PAXIL(R) oral tablets, suspension, 2009). 
Paroxetine use was associated with an increased risk of hip and forearm fracture, but not spine fracture 
in a case-control study (Vestergaard et al, 2008). An increased risk of fragility fracture has been 
reported in a prospective cohort study of SSRIs, including paroxetine (Richards et al, 2007). An 
increased risk of nonvertebral fracture has been reported in a prospective cohort study of SSRI use, 
including paroxetine, in adult participants older than 55 years of age (Ziere et al, 2008). 

 
3.3.8.A.11   Tenosynovitis 

a)  Incidence: 0.1% to 1% (Prod Info PAXIL(R) oral tablets, suspension, 2009) 
b)  Tenosynovitis was reported in 0.1 to 1% of patients exposed to multiple doses of paroxetine 
(n=9089) in clinical trials; a causal relationship cannot be determined (Prod Info PAXIL(R) oral tablets, 
suspension, 2009). 

 
3.3.9   Neurologic Effects 

Paroxetine 

Paroxetine Hydrochloride 

 
3.3.9.A   Paroxetine 

 
3.3.9.A.1   Seizure 

See Drug Consult reference: COMPARATIVE INCIDENCE OF SEIZURES FROM 
ANTIDEPRESSANTS 

 
3.3.9.B   Paroxetine Hydrochloride 

Akathisia 

Central nervous system depression 

Chorea 

Cognitive function finding 

Confusion 

Decreased serotonin level 

Dizziness 

EEG finding 

Extrapyramidal sign 
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Headache 

Impaired psychomotor performance 

Paresthesia 

Parkinson's disease 

Restless legs syndrome 

Seizure 

Sleep walking disorder 

Somnolence 

Summary 

Tetany 

Tremor 

 
3.3.9.B.1   Akathisia 

a)  Summary 
1)  In a retrospective review of a series of patients treated with paroxetine, akathisia was reported 
to occur at an incidence of 4% (Baldassano et al, 1996). In two of the reported cases, akathisia 
occurred within a week of initiation of paroxetine therapy (20 milligrams/day) in which the patients 
described feelings of inner restlessness, insomnia, and the inability to stay still. Akathisia resolved 
in both cases following the addition of propranolol (40 to 80 milligrams/day) (Baldassano et al, 
1996; Adler & Angrist, 1995). 

b)  LITERATURE REPORTS 
1)  A 38-year-old man who had been treated with paroxetine 70 milligrams (mg) once daily for 2 
years for obsessive-compulsive disorder developed a subjective inner restlessness. Three years 
earlier, he had a similar reaction shortly after starting pimozide treatment; pimozide was 
discontinued. Because of that previous experience, the current episode was diagnosed as 
TARDIVE AKATHISIA and attributed to paroxetine. Treatment with lorazepam 1 mg 3 times daily 
eliminated, within 4 days, the restlessness without further changes in medication (Boffa & Lofchy, 
2000). 
2)  A 33-year-old man treated for depression with paroxetine 20 milligrams (mg) daily developed an 
intense restlessness in both legs which began as he was falling asleep. Restlessness of the arms 
and hands also appeared. Only physical exercise helped in relieving the symptoms. Due to the 
restless leg syndrome, he stopped treatment, and symptoms disappeared within days. Two months 
later, he presented with a recurrence of depression. Paroxetine 20 mg was restarted and resulted 
in improvement in depression; however, the nocturnal leg restlessness occurred with greater 
intensity. Treatment with paroxetine was continued for 3 months and then stopped. Restlessness of 
the legs disappeared after stopping paroxetine. This patient reported worsening when alcohol was 
consumed and also reported that his mother had experienced similar symptoms (Sanz-
Fuentenebro et al, 1996). 
3)  Akathisia developed in a 63-year-old man treated with paroxetine 20 milligrams/day (Adler & 
Angrist, 1995). The Adverse Drug Reactions Advisory Committee has received several reports of 
akathisia (restlessness, constant need to pace), including one case which began 5 months after 
starting paroxetine and resolved on discontinuation of the drug (Anon, 1996). 

 
3.3.9.B.2   Central nervous system depression 

a)  Summary 
1)  TIREDNESS, LETHARGY, and difficulty concentrating are commonly reported adverse effects 
of paroxetine therapy (Feighner et al, 1993)(Dunbar et al, 1993a); (Calghorn et al, 1992)(Rickels et 
al, 1989); (Laurson et al, 1985). 

b)  LITERATURE REPORTS 
1)  Profound psychomotor retardation developed in a mentally retarded 67-year-old woman taking 
paroxetine 20 milligrams/day (Lewis et al, 1993). 
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3.3.9.B.3   Chorea 
a)  Summary 

1)  Of 246 suspected cases of extrapyramidal reactions submitted to the Committee on Safety of 
Medicines in the United Kingdom, only 3 described chorea associated with paroxetine. The 
manufacturer has received only 12 reports of chorea from all countries where paroxetine is 
available. None of the previously reported cases occurred after the first dose (Fox et al, 1997). 

b)  LITERATURE REPORTS 
1)  A 42-year-old woman presented with choreiform movements of all 4 limbs and an inability to 
communicate after taking 1 dose of paroxetine 20 milligrams for depression. On examination, she 
also had oculogyric crisis, hypertension (220/120 mmHg), and tachycardia. Three doses of 
procyclidine 5 milligrams relieved symptoms after 30 minutes (Fox et al, 1997). 

 
3.3.9.B.4   Cognitive function finding 

a)  Summary 
1)  Use of FLUOXETINE or PAROXETINE was not associated with degradation of cognitive 
function in depressed non-demented elderly patients (Cassano et al, 2002). 

b)  LITERATURE REPORTS 
1)  A 1-year course of FLUOXETINE or PAROXETINE did NOT have detrimental effects on 
cognitive function in depressed non-demented elderly patients; in fact, tests of cognition showed 
improved results after 1 year of treatment compared with baseline, according to a randomized, 
double-blind trial (n=242; mean age 75.4 years). Both active treatments were well tolerated, and 
both significantly reduced symptoms of depression. Memory, learning, and attention improved over 
the year of therapy, and improved scores were seen on the Mini-Mental State Exam (MMSE), the 
Blessed Information and Memory Test (BIMT), the Cancellation Task Test (CTT), the Clifton 
Assessment Schedule (CLAS), and the Wechsler Paired Word Test (WPW). Some parameters on 
the Buschke Selective Reminding Test (BSRT) were better treatment. Daily doses of fluoxetine 
were in the range of 20 to 60 mg, and paroxetine dosages ranged from 20 to 40 mg/day (Cassano 
et al, 2002). 

 
3.3.9.B.5   Confusion 

a)  Summary 
1)  CONFUSION (1%) was reported during clinical trials with paroxetine (Prod Info Paxil(R), 
2002e); (Prod Info Paxil CR(TM), 2002)(Dunbar, 1989; Rickels et al, 1989). 

 
3.3.9.B.6   Decreased serotonin level 

a)  Summary 
1)  Serum serotonin concentrations decreased in 3 healthy volunteers following 1 to 2 weeks of 
paroxetine 10 to 25 milligrams/day. Pretreatment levels were 0.3 micrograms/milliliter (mcg/mL) in 
one subject and 0.1 mcg/mL in the other two. Serotonin levels decreased to 0.02 to 0.04 mcg/mL 
following treatment with paroxetine. A drug-free period of 3 to 4 weeks was necessary to return to 
pretreatment serum serotonin concentrations (Lund et al, 1979). 

 
3.3.9.B.7   Dizziness 

a)  Summary 
1)  Dizziness (11% to 14%) was reported during clinical trials with paroxetine (Prod Info Paxil(R), 
2002e); (Prod Info Paxil CR(TM), 2002)(Dunbar, 1989; Rickels et al, 1989). The incidence of 
dizziness is lower after treatment with paroxetine than amitriptyline (Kuhs & Rudolf, 1989a); (Lund 
et al, 1985). 

 
3.3.9.B.8   EEG finding 

a)  Summary 
1)  At therapeutic doses paroxetine induces a decrease in delta and theta activity, and in increase 
in beta activity (McClelland & Raptopoulos, 1984). 

 
3.3.9.B.9   Extrapyramidal sign 

a)  Summary 
1)  Extrapyramidal reactions, particularly dystonic reactions involving the face or mouth, appear to 
occur more frequently with paroxetine than with other serotonin reuptake inhibitors (Gerber & Lynd, 
1998; Romanelli et al, 1996); (Anon, 1996). The majority of extrapyramidal reactions (EPRs) occur 
within the first few days to month of treatment. Therefore, careful monitoring for EPRs is 
recommended weekly during the first 4 weeks of treatment with selective serotonin reuptake 
inhibitors (SSRIs) and periodically thereafter. EPRs generally resolve within a few days after 
reducing the dose or stopping the SSRI (Caley, 1997; Gill et al, 1997). 

b)  LITERATURE REPORTS 
1)  Orolingual movements (intermittent facial movements, initially involving the tongue and lips) 
have been described as an adverse effect of selective serotonin reuptake inhibitors (SSRIs), 
including paroxetine (Gerber & Lynd, 1998); (Anon, 1996). BRUXISM has also been described as 
an adverse effect of paroxetine (Gerber & Lynd, 1998; Romanelli et al, 1996). 
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2)  Extrapyramidal reactions (EPRs) including acute DYSTONIC REACTIONS, PARKINSONISM, 
NEUROLEPTIC MALIGNANT SYNDROME, and DYSKINESIAS were reported with 1 or more 
selective serotonin reuptake inhibitors (SSRI). The majority of case reports involve fluoxetine; 
however, all of the SSRIs were implicated in at least 1 EPR (Caley, 1997; Gill et al, 1997). 
Reactions occurred primarily in women (about 75%) possibly due to use of SSRIs for treating 
mental disorders common to women (ie, depression). In many, but not all, case reports, the dose of 
the SSRI was increased to the maximum recommended dose within 7 days or near maximum 
doses were used. The majority of reactions occurred within the first week or during the second to 
fourth week of treatment. Possible mechanisms by which SSRIs cause EPRs include: (1) Central 
serotonergic activity which inhibits dopaminergic activity resulting in clinically significant effects; and 
(2) Concurrent use of an SSRI and antipsychotic may cause EPRs by a pharmacokinetic 
interaction, a pharmacodynamic interaction, or a combination of the two (Caley, 1997). 
3)  TREATMENT - In a limited number of case reports, propranolol and/or benzodiazepines were 
used to treat akathisia; the dose of propranolol ranged from 40 to 90 milligrams (mg) daily, and the 
dose of clonazepam was 1.5 mg daily (Gill et al, 1997). In single case reports, dystonic reactions 
responded to an unspecified dose of intramuscular trihexyphenidyl or diphenhydramine 50 mg. 
Parkinsonism characterized by increasing rigidity and tremor frequently occurred with high doses of 
the SSRI or during concomitant treatment with a neuroleptic agent. In all cases, symptoms 
disappeared after reducing the dose or stopping the SSRI. In contrast to neuroleptic-induced 
dyskinesias including tardive dyskinesia, SSRI-induced dyskinesias resolve spontaneously over 
days to weeks after the SSRI is stopped (Gill et al, 1997). 
4)  A 35-year-old woman with early-onset parkinsonism developed worsening symptoms (tremor, 
rigidity, postural instability) after taking paroxetine 20 milligrams/day. Symptoms returned to 
baseline after discontinuing paroxetine (Jimenez-Jimenez et al, 1994). 

 
3.3.9.B.10   Headache 

a)  Summary 
1)  Headache is reported in (18%) of patients with therapeutic paroxetine doses (Prod Info Paxil(R), 
2002e); (Ohrberg et al, 1992)(Dunbar, 1989; Mertens & Pintens, 1988b; Laursen et al, 1985b). In 
clinical trials with Paxil CR(TM), headache (27%) was reported at an incidence higher than placebo 
(Prod Info Paxil CR(TM), 2002). 

 
3.3.9.B.11   Impaired psychomotor performance 

a)  Summary 
1)  No significant effects on psychomotor performance have been observed in single- or multiple-
dose studies with paroxetine in healthy subjects (Warrington et al, 1989b; McClelland & 
Raptopoulos, 1985). In 1 study, a significant increase in cerebrospinal fluid (CSF) threshold was 
observed with paroxetine, suggesting an alerting effect of the drug. In this study, amitriptyline 
reduced the CSF threshold, indicative of sedation (Warrington et al, 1989b). Recently, in a large 
retrospective review, it was found that nursing home patients treated with fluoxetine and other 
selective serotonin-reuptake inhibitors (SSRIs) including paroxetine and sertraline have an 
increased risk of falls compared to patients who are not on antidepressants (Thapa et al, 1998). 

b)  LITERATURE REPORTS 
1)  A retrospective chart review of 2428 nursing home residents treated with antidepressants 
assessed the incidence of falls before and after the initiation of antidepressant therapy. Results 
were then compared to those not treated (n=847). Antidepressant treatment included tricyclic 
antidepressants (TCAs; n=665), selective serotonin reuptake inhibitors (SSRIs) (n=612), and 
trazodone (n=304). The rate of falls for treated patients was higher than that for patients who were 
not treated, both before and after the initiation of antidepressant therapy. This suggests that 
nursing home patients with depression or related conditions are at a greater risk of falls than those 
without such conditions Patients on TCAs had the highest rate of falls, with an adjusted rate ratio of 
2 (95% confidence interval (CI), 1.8 to 2.2). Next were the SSRIs with an adjusted rate ratio of 1.8 
(1.6 to 2, p=0.001) and trazodone with a ratio of 1.2 (1 to 1.4, p less than 0.001). No significant 
differences in incidence were seen within different medications of the same class. It was, however, 
noted that patients receiving a dose of 20 milligrams (mg) daily of fluoxetine, or an equivalent dose 
of another SSRI, had a statistically significant increase in the incidence of falls than those receiving 
lower doses (Thapa et al, 1998). 

 
3.3.9.B.12   Paresthesia 

a)  Summary 
1)  Paresthesia were reported in 4% of patients during clinical trials with paroxetine (Prod Info Paxil
(R), 2002e); (Prod Info Paxil CR(TM), 2002)(Dunbar, 1989; Rickels et al, 1989). 

b)  LITERATURE REPORTS 
1)  Three women 22 to 29 years of age reported electric shock-like paresthesias of the face and 
head shortly after taking the first several doses of paroxetine 20 milligrams (mg). Each paroxysm 
lasted 5 to 15 seconds and occurred repeatedly for up to 5 minutes. The paresthesias ceased after 
5 days; 2 of 3 patients continued taking paroxetine. Paroxetine was the only medication used by 
each patient; none of the women had other medical or neurologic diseases which may have caused 
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the paresthesias. Another author reported similar shock-like paresthesias which radiated from one 
region to another often ending in the limbs; these cases were reported in young males when 
paroxetine was stopped. This report is intended to alert health care providers that paroxetine may 
cause shock-like paresthesias upon initiation or discontinuation of therapy (Berigan et al, 1997). 

 
3.3.9.B.13   Parkinson's disease 

a)  Summary 
1)  Paroxetine 10 to 20 milligrams/day did not aggravate parkinsonian symptoms in most of the 
Parkinson's disease patients treated for depression in a small prospective study. Thirteen of 65 
patients stopped paroxetine treatment within 1 to 30 days because of adverse reactions, but only 2 
patients experienced exacerbation of parkinsonian tremor (Tesei et al, 2000). 

b)  LITERATURE REPORTS 
1)  A case report indicates that paroxetine exacerbated a 35- year-old woman's parkinsonism 
(Jimenez-Jimenez et al, 1994). Following one month of therapy with paroxetine 20 milligrams/day, 
the patient experienced increased tremor, mild rigidity and postural instability. Upon discontinuation 
of paroxetine, the patient experienced marked improvement in her Parkinson's disease symptoms. 

 
3.3.9.B.14   Restless legs syndrome 

a)  In a prospective, naturalistic study of patients (median age, 46 years; range, 18 to 87 years) treated 
with antidepressants, 24 of 271 (9%) subjects experienced new-onset restless leg syndrome (RLS) or 
worsening of preexisting RLS as a side effect related to treatment. Antidepressants included fluoxetine, 
paroxetine, citalopram, sertraline, escitalopram, venlafaxine, duloxetine, reboxetine, and mirtazapine. 
Mirtazapine led to a marked decline of RLS in 28% of subjects compared with reboxetine which had 
none. The other antidepressants showed RLS symptoms (newly occurred or deteriorated) at the rate of 
5% to 10%. Subjects stated symptoms occurred early in treatment (median of 2.5 days, range 1 to 23 
days) (Rottach et al, 2008). 
b)  CASE REPORT - A 48-year-old woman with a history of major depressive disorder developed 
restless legs syndrome (RLS) immediately after receiving paroxetine. Paroxetine 20 milligrams (mg) 
daily was initiated after discontinuing clomipramine 60 mg daily (taken for 5 years). At that time, she 
began to experience an unpleasant sensation in her legs during the night which was relieved by 
movement. After 3 weeks of therapy, paroxetine was replaced by citalopram 20 mg daily (progressively 
increased to 60 mg daily in 1 week). At that time, the unpleasant sensation in the legs dramatically 
worsened with symptoms occurring during each period of inactivity, extending to the arms after 1 week. 
At a psychiatric emergency unit, she presented with motor restlessness, nocturnal worsening of 
symptoms, association between the desire to move the limbs and paresthesia or dysesthesia, and 
worsening of symptoms during rest and partial relief with activity. A diagnosis of RLS induced by 
paroxetine and citalopram was made; the International Restless Leg Syndrome Study Group (IRLSSG) 
rating scale score was 30 (the maximum score is 40). After the discontinuation of citalopram, her RLS 
symptoms started to diminish after 3 days of therapy with bupropion 150 mg daily and sertraline 50 mg 
daily. She recovered completely after 3 weeks of therapy. The authors suggested that RLS could be a 
possible "dopamine-dependent side effect" of selective serotonin reuptake inhibitors (SSRIs). Amongst 
SSRIs, sertraline may provide the least risk of RLS by blocking dopamine reuptake and bupropion may 
correct dopaminergic dysfunction in RLS (Nader et al, 2007). 

 
3.3.9.B.15   Seizure 

a)  Summary 
1)  The occurrence of STATUS EPILEPTICUS has been documented in paroxetine postmarketing 
reports (Prod Info Paxil(R), 2002e); (Prod Info Paxil CR(TM), 2002). 

b)  Incidence: rare 
 
3.3.9.B.16   Sleep walking disorder 

a)  Summary 
1)  A 34-year-old HIV-positive woman developed somnambulism while being treated with 
paroxetine, and later with sertraline, for anxiety and depression. The initial 10-milligram (mg) daily 
dose of paroxetine was gradually increased over 2 weeks to 20 mg daily. Three days after 
achieving 20 mg/day, the woman began to sleepwalk up to 3 times per night, according to 
witnesses. The somnambulism disappeared completely 1 week after the daily dose was reduced to 
10 mg. However, at 10 mg/day, she had a relapse of depression. Upon again increasing the dose 
to 20 mg/day, the sleepwalking reappeared. Paroxetine was discontinued and sertraline 50 mg/day 
was substituted. Four days after the sertraline dose was increased to 100 mg/day, she again began 
to sleepwalk. Her symptoms of depression and anxiety improved at that dose. She therefore 
continued sertraline 100 mg/day despite continuing somnambulism (Alao et al, 1999). 

 
3.3.9.B.17   Somnolence 

a)  Summary 
1)  Somnolence (19% to 24%) was reported during clinical trials with paroxetine (Prod Info Paxil(R), 
2002e); (Prod Info Paxil CR(TM), 2002)(Dunbar, 1989; Rickels et al, 1989). 

b)  LITERATURE REPORTS 
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1)  A 38-year-old woman developed NARCOLEPSY 4 weeks after beginning paroxetine 20 
milligrams/day. Symptoms resolved after paroxetine was discontinued and returned when it was 
resumed at 10 milligrams/day (Owley & Flaherty, 1994). 

 
3.3.9.B.18   Summary 

a)  Akathisia, chorea, extrapyramidal reactions, paresthesias, psychomotor impairments, confusion, 
lethargy, central nervous system depression, headache, dizziness, mild electroencephalogram 
changes, sleep disorders, somnolence, tetany, tremors, and seizure activity have been reported with 
paroxetine therapy (Prod Info Paxil(R), 2002e); (Prod Info Paxil CR(TM), 2002)(Dunbar, 1989; Rickels 
et al, 1989). 

 
3.3.9.B.19   Tetany 

a)  Incidence: rare (Prod Info Paxil(R), 2002e) 
b)  Tetany was reported rarely during premarketing evaluation of paroxetine (Prod Info Paxil(R), 2002e). 

 
3.3.9.B.20   Tremor 

a)  Summary 
1)  Tremor is a commonly reported side effect (8% to 11%) in patients during therapeutic 
paroxetine use (Prod Info Paxil(R), 2002e; Dunbar et al, 1993a); (Feighner et al, 1993; Ohrberg et 
al, 1992)(Claghorn et al, 1992a; Dunbar, 1989); (Laurson et al, 1985). In clinical trials with Paxil(R) 
CR(TM), tremor (7%) was reported at an incidence higher than placebo (Prod Info Paxil CR(TM), 
2002). 

 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Paroxetine Hydrochloride 

Anisocoria 

Eye / vision finding 

Glaucoma 

Optic neuritis 

 
3.3.10.A.1   Anisocoria 

a)  Summary 
1)  CASE REPORT - Unevenly dilated pupils (anisocoria) was reported in a 33-year-old woman 
who had been taking paroxetine 50 milligrams/day for 4 weeks (Barrett, 1994). The patient's 
outcome was not disclosed. 

 
3.3.10.A.2   Eye / vision finding 

a)  Summary 
1)  BLURRED VISION has occurred in 5% of patients treated with paroxetine (Dunbar, 1989). 
MYDRIASIS has been observed in some studies (Raptopoulos et al, 1989b). 

b)  Glaucoma, optic neuritis, anisocoria, blurred vision and mydriasis have occurred with paroxetine 
therapy. 

 
3.3.10.A.3   Glaucoma 

a)  Summary 
1)  Several cases of glaucoma have been reported with therapeutic paroxetine use. The proposed 
mechanism is a direct effect on the iris or ciliary body muscle via serotonergic or anticholinergic 
effects. Careful monitoring of older patients for anticholinergic side effects may be prudent even 
when the newer antidepressants are used (Bennett & Wyllie, 1999; Eke & Bates, 1997; Kirwan et 
al, 1997). 

b)  LITERATURE REPORTS 
1)  On 2 different occasions, acute angle-closure glaucoma developed 1 to 3 days after starting 
paroxetine. With the first episode, paroxetine 20 milligrams (mg) daily was started 3 days before 
glaucoma developed; this episode resolved spontaneously after the patient stopped taking 
paroxetine. Ocular pain, browache, and blurred vision began 1 day after paroxetine was restarted. 
Ocular examination revealed conjunctival congestion, a mid-dilated pupil, and an intraocular 
pressure of 61 millimeters mercury. She was admitted to the hospital for medical therapy, and she 
underwent laser peripheral iridotomy. Her recovery was uneventful, and she required no topical 
treatment (Bennett & Wyllie, 1999). 
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2)  A 91-year-old woman developed eye pain, blurred vision, and a dry mouth after taking the first 
dose of paroxetine (dose not specified) for depression. Evaluation in the ophthalmology clinic 
revealed similar symptoms, dilated pupils, and an intraocular pressure (IOP) of 70 millimeters of 
mercury (mmHg) in each eye. Treatment consisted of acetazolamide 500 milligrams (mg) 
intravenously, pilocarpine 4% every 15 minutes, and timoptic 0.5% twice daily. The IOP decreased 
over 5 hours. After performing bilateral laser peripheral iridotomies, the IOP was 14 mmHg in each 
eye. No previous eye diseases or symptoms had been reported. This patient had mild congestive 
heart failure and osteoarthritis which were treated with a diuretic and acetaminophen. The authors 
suggest careful monitoring of older patients for anticholinergic side effects even when the newer 
antidepressants are used (Kirwan et al, 1997). 
3)  Glaucoma occurred 13 days after paroxetine 10 milligrams (mg) increased to 20 mg was started 
in an 84-year-old woman with depression. Her presenting symptoms included eye pain and 
redness with blurring of vision; ophthalmic examination revealed an intraocular pressure (IOP) of 
40 millimeters of mercury. Paroxetine was stopped, and the IOP responded to standard medical 
therapy followed by laser iridotomy. The proposed mechanism is a direct effect on the iris or ciliary 
body muscle via serotonergic or anticholinergic effects (Eke & Bates, 1997). 

 
3.3.10.A.4   Optic neuritis 

a)  Summary 
1)  The occurrence of optic neuritis has been documented in post marketing paroxetine reports 
(Prod Info Paxil(R), 2002e); (Prod Info Paxil CR(TM), 2002). 

 
3.3.12   Psychiatric Effects 

 
3.3.12.A   Paroxetine Hydrochloride 

Delirium 

Depression, exacerbation 

Hallucinations 

Hypomania 

Inappropriate laughter 

Mania 

Psychiatric sign or symptom 

Sleep disorder 

Suicidal thoughts 

 
3.3.12.A.1   Delirium 

a)  Summary 
1)  CASE REPORT - A 39-year-old male treated for severe depression with paroxetine 20 
milligrams daily and phenothiazines (promethazine 250 milligrams daily and perazine 200 
milligrams daily) developed a delirium syndrome on the second day of treatment, possibly due to 
the combination of a serotonin reuptake inhibitor and phenothiazine derivative. The delirium cleared 
after discontinuation of the phenothiazines and addition of diazepam 10 milligrams daily to the 
paroxetine (Koenig et al, 1993). 

 
3.3.12.A.2   Depression, exacerbation 

a)  Adult and pediatric patients who experience symptoms of anxiety, agitation, panic attacks, insomnia, 
irritability, hostility (aggressiveness), impulsivity, akathisia (psychomotor restlessness), hypomania, or 
mania may be at risk of worsening of their depression. This same concern applies to treating patients 
with other psychiatric and nonpsychiatric disorders. If these symptoms are observed, therapy should be 
reevaluated and it may be necessary to discontinue medications when symptoms are severe, sudden in 
onset, or were not part of the patient's initial symptoms (Anon, 2004). 

 
3.3.12.A.3   Hallucinations 
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a)  Incidence: infrequent (Prod Info PAXIL(R) oral tablets, oral suspension, 2006) 
b)  Hallucinations have been reported in 22 of 9,089 patients receiving immediate-release paroxetine 
compared with 4 of 3,187 receiving placebo in pooled clinical trials (Prod Info PAXIL(R) oral tablets, oral 
suspension, 2006). 

 
3.3.12.A.4   Hypomania 

a)  Incidence: 0.3 to 2.2% (Prod Info PAXIL(R) oral tablets, oral suspension, 2006) 
b)  Hypomania or mania occurred in approximately 1% unipolar patients receiving paroxetine compared 
with 0.3% unipolar patients receiving placebo during premarketing testing. In a subset of patients 
classified as bipolar, the rate of manic episodes was 2.2% for paroxetine and 11.6% for the combined 
active control groups (Prod Info PAXIL(R) oral tablets, oral suspension, 2006). 

 
3.3.12.A.5   Inappropriate laughter 

a)  Summary 
1)  A 52-year-old woman manifested unmotivated compulsive laughing 3 days after starting 
paroxetine 20 milligrams (mg) per day to treat anxiety and depression. The woman had 
schizoaffective disorder, which was being treated with clozapine 200 mg/day, lithium 1320 mg/day, 
and lorazepam 1 mg/day. She also had type 2 diabetes, which was controlled with metformin and 
glimepiride. Toxic plasma levels of lithium were corrected by lowering the lithium dose, but 
depression symptoms continued for 3 weeks after the correction and were therefore treated with 
paroxetine. The pathologic laughing that began after initiation of paroxetine treatment could be 
induced at any time of day. On day 5, paroxetine was withdrawn, and the laughter was no longer 
inducible the next day (Zullino et al, 2002). 

 
3.3.12.A.6   Mania 

a)  Incidence: rare 
b)  Hypomania or mania occurred in approximately 1% unipolar patients receiving paroxetine compared 
with 0.3% unipolar patients receiving placebo during premarketing testing. In a subset of patients 
classified as bipolar, the rate of manic episodes was 2.2% for paroxetine and 11.6% for the combined 
active control groups (Prod Info PAXIL(R) oral tablets, oral suspension, 2006).  

 
3.3.12.A.7   Psychiatric sign or symptom 

a)  Summary 
1)  NERVOUSNESS (5% to 9%) and ANXIETY (5%) were reported during clinical trials with 
paroxetine (Prod Info Paxil(R), 2002e); (Prod Info Paxil CR(TM), 2002)(Dunbar, 1989; Rickels et al, 
1989). 

b)  Paroxetine therapy has been associated with anxiety, nervousness, delirium and suicidal ideation. 
 
3.3.12.A.8   Sleep disorder 

a)  Summary 
1)  Sleep disturbance is common with therapeutic paroxetine doses (Ohrberg et al, 1992)(Claghorn 
et al, 1992a; Laursen et al, 1985b). In clinical trials with Paxil CR(TM), INSOMNIA (17%) were 
reported at an incidence higher than placebo (Prod Info Paxil CR(TM), 2002). 

b)  LITERATURE REPORTS 
1)  In 12 volunteers paroxetine increased the time required to achieve rapid eye movement (REM) 
sleep, decreased the proportion of sleep spent as REM sleep, increased the number of awakenings 
and reduced total sleep (Oswald & Adam, 1986). 

 
3.3.12.A.9   Suicidal thoughts 

a)  Summary 
1)  Adult and pediatric patients being treated with antidepressants for major depressive disorder 
who experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility 
(aggressiveness), impulsivity, akathisia (psychomotor restlessness), hypomania, or mania may be 
at risk of suicidal ideation and behavior (suicidality). This same concern applies to treating patients 
with other psychiatric and nonpsychiatric disorders. If these symptoms are observed, therapy 
should be reevaluated and it may be necessary to discontinue medications when symptoms are 
severe, sudden in onset, or were not part of the patient's initial symptoms. Patients and their 
caregivers should be provided with the Medication Guide that is available for this drug (Anon, 2004; 
Anon, 2004). 
2)  A causal role for antidepressants in inducing suicidality has been established in pediatric 
patients. Anyone considering the use of antidepressants in a child or adolescent must balance this 
risk with the clinical need. In pooled analyses of 24 short-term, placebo-controlled trials of nine 
antidepressants (citalopram, fluoxetine, fluvoxamine, paroxetine, sertraline, bupropion, mirtazapine, 
nefazodone, and venlafaxine extended-release) including over 4400 pediatric patients with major 
depressive disorder, obsessive compulsive disorder, or other psychiatric disorders, a greater risk of 
suicidal behavior or ideation during the first few months of therapy was demonstrated in patients 
receiving antidepressants as compared with placebo (4% vs 2%, respectively). The risk of 
suicidality was most consistently observed in the trials that included patients with major depressive 
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disorder, but there were signs of risk emerging from trials in other psychiatric indications, such as 
obsessive compulsive disorder and social anxiety disorder. No suicides occurred in these trials. 
The risk of suicidality during longer-term use (ie, beyond several months) in pediatric patients is not 
known. It is also unknown whether this risk extends to adult patients (Anon, 2004). 

b)  Incidence: rare 
 
3.3.13   Renal Effects 

 
3.3.13.A   Paroxetine Hydrochloride 

Kidney finding 

Renal failure 

Urogenital finding 

 
3.3.13.A.1   Kidney finding 

a)  Summary 
1)  URINARY HESITANCY (3%), URINARY FREQUENCY (3%), and URINARY TRACT 
INFECTION (2%) were reported during clinical trials (Prod Info Paxil(R), 2002e); (Prod Info Paxil 
CR(TM), 2002; Feighner et al, 1993; Ohrberg et al, 1992). 

 
3.3.13.A.2   Renal failure 

a)  Summary 
1)  The occurrence of ACUTE RENAL FAILURE has been documented in postmarketing 
paroxetine reports (Prod Info Paxil(R), 2002e); (Prod Info Paxil CR(TM), 2002). 

 
3.3.13.A.3   Urogenital finding 

a)  Urinary infections, frequency, hesitancy, sexual dysfunction, priapism and eclampsia have been 
noted with therapeutic paroxetine use. Acute renal failure has also been reported. 

 
3.3.14   Reproductive Effects 

Paroxetine 

Paroxetine Hydrochloride 

 
3.3.14.A   Paroxetine 

 
3.3.14.A.1   Sexual dysfunction 

See Drug Consult reference: DRUG-INDUCED SEXUAL DYSFUNCTION 
See Drug Consult reference: SELECTIVE SEROTONIN REUPTAKE INHIBITOR-INDUCED SEXUAL 
DYSFUNCTION 

 
3.3.14.B   Paroxetine Hydrochloride 

Eclampsia 

Priapism 

Sexual dysfunction 

 
3.3.14.B.1   Eclampsia 

a)  Summary 
1)  The occurrence of eclampsia has been documented in paroxetine postmarketing reports (Prod 
Info Paxil(R), 2002e); (Prod Info Paxil CR(TM), 2002). 

 
3.3.14.B.2   Priapism 

a)  Summary 
1)  CASE REPORT - Priapism was reported in a 58-year-old man after receiving paroxetine 20 
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milligrams/day for depression. The length of therapy was not disclosed. The patient presented with 
a painful erection which lasted for 42 hours. Paroxetine was discontinued and the patient 
experienced complete recovery over the next 8 hours; rechallenge was not attempted (Ahmad, 
1995). 

 
3.3.14.B.3   Sexual dysfunction 

a)  Summary 
1)  EJACULATORY DISTURBANCES (13% to 28%) or ANORGASMIA (10%), ERECTILE 
DIFFICULTIES (10%), DELAYED ORGASM (10%), and IMPOTENCE (5% to 10%) were reported 
in males during clinical trials. Anorgasmia and difficulty reaching climax/orgasm were reported in 
2% of women treated with paroxetine. Decreased libido was also reported in 3% to 12% of patients 
(Prod Info Paxil(R), 2002e); (Feighner et al, 1993)(Anon, 1993; Claghorn et al, 1992a). Abnormal 
ejaculation (26%), anorgasmia or delayed orgasm (in women; 10%), and decreased libido (7%) 
occurred at a higher incidence than placebo in clinical trials of Paxil CR(TM) (Prod Info Paxil CR
(TM), 2002). 

 
3.3.15   Respiratory Effects 

 
3.3.15.A   Paroxetine Hydrochloride 

Lung finding 

Pharyngitis 

Respiratory finding 

Yawning 

 
3.3.15.A.1   Lung finding 

a)  Summary 
1)  The occurrence of PULMONARY HYPERTENSION and ALLERGIC ALVEOLITIS have been 
documented in postmarketing paroxetine reports (Prod Info Paxil(R), 2002e); (Prod Info Paxil CR
(TM), 2002). 

 
3.3.15.A.2   Pharyngitis 

a)  Summary 
1)  In data from the manufacturer involving 2683 paroxetine patients, pharyngitis and RHINITIS 
were each reported in 2% of patients treated (Dunbar, 1989). 

 
3.3.15.A.3   Respiratory finding 

a)  Pharyngitis, rhinitis, pulmonary hypertension and allergic alveolitis have been noted with paroxetine 
therapy. 

 
3.3.15.A.4   Yawning 

a)  Incidence: 4% (Prod Info Paxil(R), 2002e) 
b)  Yawning (4%) was reported during clinical trials with paroxetine (Prod Info Paxil(R), 2002e; Dunbar, 
1989; Rickels et al, 1989). 

1)  Excessive daytime yawning, not associated with sedation or drowsiness, occurred in 2 women 
after starting paroxetine for panic disorder. In both cases they were well rested, the frequency was 
greatest in the morning, and the yawning completely resolved with a dose reduction or 
discontinuation of paroxetine. In the first case, a 21-year-old woman experienced excessive 
yawning, despite adequate sleep, 1 day after starting paroxetine 10 mg/day. The frequency of 
yawning decreased when the dose was reduced to 5 mg/day and completely resolved when 
paroxetine was discontinued. In the second case, a 43-year-old woman started on 10 mg/day and 
the dose was increased 2 weeks later to 20 mg/day. Within 1 day of increasing the dose the 
excessive yawning commenced. After 7 days, the dose was reduced to 10 mg/day and the yawning 
completely resolved (Harada, 2006) 

 
3.3.16   Other 

Paroxetine 

Paroxetine Hydrochloride 
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3.3.16.A   Paroxetine 

 
3.3.16.A.1   Drug withdrawal 

See Drug Consult reference: WITHDRAWAL SYNDROME OF SELECTIVE SEROTONIN REUPTAKE 
INHIBITORS 

 
3.3.16.B   Paroxetine Hydrochloride 

Serotonin syndrome 

Withdrawal sign or symptom 

 
3.3.16.B.1   Serotonin syndrome 

a)  Summary 
1)  Serotonin syndrome, including life-threatening cases, or neuroleptic malignant syndrome 
(NMS)-like reactions have been reported with the use of paroxetine alone. Signs and symptoms of 
serotonin syndrome include mental status changes (eg, agitation, hallucination, coma), autonomic 
instability (eg, tachycardia, labile blood pressure, hyperthermia), neuromuscular aberrations (eg, 
hyperreflexia, incoordination) and/or gastrointestinal symptoms (eg, nausea, vomiting, diarrhea). 
Severe serotonin syndrome can resemble NMS with symptoms including hyperthermia, muscle 
rigidity, autonomic instability with possible rapid fluctuation of vital signs, and mental status 
changes. Serotonin syndrome occurs most commonly with the concomitant use of serotonergic 
drugs, including triptans, with drugs that impair metabolism of serotonin, including MAOIs, or with 
antipsychotics or other dopamine antagonists (Prod Info PEXEVA(R) oral tablets, 2009; Prod Info 
PAXIL(R) oral tablets, suspension, 2009; Prod Info PAXIL CR(R) controlled-release oral tablets, 
2009). Serotonin syndrome is produced most often following the concurrent use of paroxetine (an 
SSRI) with another drug that enhances central nervous system serotonin activity. This syndrome is 
characterized by alterations in cognition, behavior, autonomic nervous system function, and 
neuromuscular activity. The difference between serotonin syndrome and the occurrence of adverse 
effects due to paroxetine alone is the clustering of the signs and symptoms, their severity, and 
duration (Lane & Baldwin, 1997). Some drugs that may enhance central nervous system serotonin 
activity include: moclobemide, selegiline, tramadol, nefazodone, trazodone, dextromethorphan, 
phentermine, fenfluramine, lithium, tryptophan, and irreversible monoamine oxidase inhibitors. Any 
of these drugs taken in combination with paroxetine may result in serotonin syndrome (Mitchell, 
1997). 

b)  LITERATURE REPORTS 
1)  A patient with psychotic depression who received concomitant risperidone and paroxetine 
developed serotonin syndrome. Within 2 hours of increasing the dosage of paroxetine to 40 mg per 
day and risperidone to 6 mg per day, the patient developed ataxia, tremor, shivering, and bilateral 
jerking movements. He presented to the emergency department and was admitted to the hospital; 
he was difficult to arouse and had a depressed mood with prominent psychomotor agitation. He 
reported auditory hallucinations; he was oriented only to year and location. On neurologic 
examination, he was hyperreflexic and had involuntary jerking movements but had no muscular 
rigidity. Within 2 days of stopping both medicines, his sensorium was clear. After appropriate 
laboratory and diagnostic tests for neuromuscular malignant syndrome, recurrent psychotic 
depression, and drug overdose, the authors believed this case represented serotonin syndrome 
and was due to the combination of risperidone and paroxetine. The patient responded well to the 
combination of nortriptyline, haloperidol, and diphenhydramine and had no adverse effects 
(Hamilton & Malone, 2000a). 
2)  A 51-year-old woman with bipolar affective disorder developed a serotonin syndrome 2 days 
after a 6-month course of nefazodone was stopped and 1 day after paroxetine 20 mg was started. 
The patient became agitated and incoherent; family members found her unresponsive with shaking 
movements of her arms and legs. Upon admission to the hospital, the patient was in a coma and 
required mechanical ventilation; her temperature rose to 102.2 degrees F; muscle rigidity was 
present with an elevated creatine kinase value of 20,520 units/L. Treatment consisted of a cooling 
blanket, sedation with propofol up to 1.5 mg/kg/hour, and dantrolene 1.5 mg/kg. Symptoms 
resolved, and she was extubated on day 3. Medications started 1 day before this reaction included 
paroxetine 20 mg daily, valproic acid 250 mg three times a day, and zopiclone 7.5 mg daily, a 
short-acting sedative. Rechallenge 7 days after stopping nefazodone with paroxetine 20 mg daily 
did NOT result in recurrence of symptoms (John et al, 1997b). 
3)  A 29-year-old woman developed agitation, difficulty concentrating, hyperreflexia, tremor, 
choreiform movements, diaphoresis, shivering, and loose stools 24 hours after paroxetine 20 
mg/day was added to her regimen of trazodone 50 mg at night (Reeves & Bullen, 1995b). 
4)  A 51-year-old man taking diltiazem, nitroglycerin, ticlopidine, piroxicam, ranitidine, diazepam 
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and paroxetine developed serotonin syndrome two days after beginning a cold medication 
containing acetaminophen, doxylamine succinate, pseudoephedrine and dextromethorphan. 
Effects included hypertension, headache, confusion, tachycardia, tachypnea, shortness of breath, 
vomiting, increased muscle tone, rigidity, clonus, and a metabolic acidosis. Clinical presentation 
was felt to be due to serotonin syndrome which was most likely induced by the combination of 
paroxetine and dextromethorphan (Skop et al, 1994b). 

 
3.3.16.B.2   Withdrawal sign or symptom 

a)  Summary 
1)  It is recommended that paroxetine dosage be reduced gradually when treatment is going to be 
discontinued. In some clinical trials paroxetine was decreased by 10 milligrams (mg) per day at 
weekly intervals. When a daily dose of 20 mg/day was reached, patients were continued on this 
dose for 1 week before treatment was stopped. If intolerable symptoms occur following a reduction 
in dose or upon discontinuation of treatment, then resuming the previously prescribed dose maybe 
be considered. Decreasing the dose at a more gradual rate is then recommended (Prod Info Paxil
(R), 2002e); (Prod Info Paxil CR(TM), 2002). 
2)  A hyposerotonergic state has been suggested to explain selective serotonin reuptake inhibitor 
(SSRI) withdrawal symptoms. These symptoms typically occur two days after the last dose taken 
and continue for an average of 10 days. The symptoms are nonspecific and include dizziness, 
paresthesia, tremor, anxiety, nausea, and emesis (Stiskal et al, 2001; Price et al, 1996) 
3)  Sweating, dizziness, insomnia, headache, anxiety, fatigue, delirium tremor, confusion and 
sensory disturbance have been reported after abrupt withdrawal of paroxetine (Hayakawa et al, 
2004; Anon, 1993; Zajecka et al, 1997). Children may experience withdrawal symptoms within a 
shorter time after abruptly stopping paroxetine due to their higher rate of drug metabolism (Diler et 
al, 2000). Vertigo, nausea, vomiting, diarrhea, fatigue and gait instability have been reported in 
patients whose paroxetine dose was tapered over 7 to 10 days (Barr et al, 1994). Other effects 
reported after paroxetine withdrawal include anorexia, nausea, vomiting, diarrhea, shaking chills, 
agitation, abdominal discomfort, and sensations like electric shocks (Frost & Lal, 1995; Phillips, 
1995; Pyke, 1995). 

b)  LITERATURE REPORTS 
1)  ADULT 

a)  A 73-year-old woman developed delirium following the abrupt cessation of paroxetine 
therapy. The patient had been taking paroxetine for 2 months at a daily dose of 40 milligrams 
(mg) when she abruptly stopped the medication prior to undergoing left-side donor 
nephrectomy. Two hours following surgery, the patient suddenly developed symptoms of thirst 
and dizziness and then gradually exhibited symptoms of disorderly behavior. Etizolam (1 mg) 
and alprazolam (0.8 mg) were administered; however, the patient remained agitated and 
reported visual hallucinations. The woman was referred to a psychiatrist the next morning and 
was unable to follow verbal commands and was not fully oriented. Psychotic symptoms 
resolved on postoperative day 2 following the administration of tiapride hydrochloride (75 mg) 
and chlorpromazine (15 mg). While the authors do not attribute this reaction to the 
preoperative (diazepam, ranitidine) or anesthetic (thiopental, sevoflurane) medications, it is 
possible that these agents contributed to the patient's symptoms (Hayakawa et al, 2004). 

2)  PEDIATRIC 
a)  Twenty-four hours following the abrupt discontinuation of paroxetine (20 milligrams (mg) 
per day), a 9-year-old boy developed emesis, dizziness, drowsiness, headache, and fatigue. 
Paroxetine was restarted at the former dose and the patient's discontinuation symptoms 
resolved within 24 hours. An 11-year-old boy experienced discontinuation symptoms of 
headache, poor concentration, nausea, dizziness, drowsiness, and fatigue, 30 hours after 
stopping paroxetine 10 mg/day. Reinstitution of paroxetine at 10 mg/day resulted in resolution 
of withdrawal symptoms within 12 hours. A 10-year-old girl who was taking paroxetine 15 mg 
twice daily developed mild discontinuation symptoms 48 hours after stopping her morning 
dose. Once the paroxetine morning dose was restarted her withdrawal symptoms lessened in 
12 hours and resolved completely within 48 hours (Diler & Avci, 2002) 
b)  Signs of withdrawal in a healthy, premature infant on day 3 after birth were attributed to the 
paroxetine (40 milligrams per day) taken by her mother before and throughout pregnancy. 
Finnegan scores (a behavior scale for neonatal withdrawal reactions) from day 1 to day 10 
were 0, 0, 2, 2, 9, 9, 6, 6, 7, and 7. The baby was lethargic, irritable, hypertonic, and jittery. 
There were no signs of infection, and screenings for opiates were negative. Cerebral 
ultrasound and electroencephalogram were normal. The baby improved spontaneously, with a 
Finnegan score of 0 at day 13. Follow-up at 4.5 months showed normal neurological maturity 
(Nijhuis et al, 2001). 
c)  Paroxetine exposure in utero, with maternal doses ranging from 20 to 120 milligrams per 
day, has resulted in a neonatal withdrawal syndrome. Effects included jitteriness, vomiting, 
irritability, hypoglycemia, and necrotizing enterocolitis. It was speculated that paroxetine, which 
causes inhibition of muscarinic-type cholinergic receptors, when withdrawn may result in 
cholinergic rebound in neonates (Stiskal et al, 2001). 
d)  Some investigators have speculated that neonates actually experience serotonin 
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syndrome, due to time course and symptoms, as opposed to a neonatal paroxetine withdrawal 
syndrome Ibister et al 2001. 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category D (Prod Info PAXIL(R) oral tablets, 
suspension, 2008) (All Trimesters) 

a)  There is positive evidence of human fetal risk, but the benefits from use in pregnant women may be 
acceptable despite the risk (e.g., if the drug is needed in a life-threatening situation or for a serious disease 
for which safer drugs cannot be used or are ineffective). 

2)  Australian Drug Evaluation Committee's (ADEC) Category: D(Australian Government Department of Health 
and Ageing Therapeutic Goods Administration, 2006) 

a)  Drugs which have caused, are suspected to have caused, or may be expected to cause an increased 
incidence of human fetal malformations or irreversible damage. These drugs may also have adverse 
pharmacological effects. Accompanying texts should be consulted for further details. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Yes 
4)  Clinical Management 

a)  When used in the third trimester, the incidence of complications, primarily respiratory distress, was 
significantly higher when compared to women who took paroxetine in early pregnancy and women who took 
nonteratogenic medications (Costei et al, 2002). The use of SSRIs, including paroxetine, after 20 weeks of 
gestation has been associated with an increased risk of persistent pulmonary hypertension of the newborn 
(Chambers et al, 2006). A study of prospectively collected data suggests antenatal use of selective 
serotonin-reuptake inhibitor (SSRI) antidepressants is associated with QTc interval prolongation in exposed 
neonates (Dubnov-Raz et al, 2008). A significantly greater risk of congenital malformations were observed in 
infants exposed to paroxetine compared to other antidepressants (Cole et al, 2007). There was no 
significant association between the use of SSRIs in early pregnancy and the risks of birth defects, including 
congenital heart defects, according to a later population-based case-control study (Alwan et al, 2007). One 
study found that first trimester paroxetine exposure was associated with major congenital and cardiac 
malformations in newborns only at doses greater than 25 mg/day (Berard et al, 2007). There is also 
evidence that paroxetine use during pregnancy is associated with neonatal withdrawal syndrome and 
convulsions in the neonate (Sanz et al, 2005). The manufacturer recommends either discontinuing 
paroxetine therapy or switching to another antidepressant unless the benefits of paroxetine to the mother 
justify continuing treatment. For women intending to become pregnant or those already in their first 
trimester, paroxetine should be initiated only after other treatment options have been given thorough 
consideration (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PAXIL CR(R) controlled-release 
oral tablets, 2008). 

5)  Literature Reports 
a)  A study of prospectively collected data suggests antenatal use of selective serotonin-reuptake inhibitor 
(SSRI) antidepressants is associated with QTc interval prolongation in exposed neonates. Between January 
2000 and December 2005, researchers compared 52 neonates exposed to SSRI antidepressants 
(paroxetine (n=25), citalopram (n=13), fluoxetine (n=12), fluvoxamine (n=1), and venlafaxine (n=1)) in the 
immediate antenatal period to 52 matched neonates with no exposure. Prolonged QTc is defined as an 
interval of greater than 460 milliseconds (msec) (the widely used upper limit cited by authorities in both 
pediatric cardiology and neonatology). A pediatric cardiologist blinded to drug exposure, interpreted all 
electrocardiograms (ECGs) using standard statistical analyses. ECG recordings revealed markedly 
prolonged mean QTc intervals in exposed neonates compared to unexposed neonates (mean; 409 +/- 42 
msec versus 392 +/- 29 msec, p=0.02). The mean uncorrected QT interval was 7.5% longer among exposed 
neonates (mean; 280 +/- 31 msec versus 261 +/- 25 msec, p less than 0.001). Ten percent (n=5) of exposed 
neonates had a notable increase in QTc interval prolongation (greater than 460 msec) compared to none of 
the unexposed neonates. The longest QTc interval observed was 543 msec (Dubnov-Raz et al, 2008). 
b)  Data from the case-controlled National Birth Defects Prevention Study (NBDPS), which included data 
from 13,714 infants born between 1997 and 2002, indicated that early maternal exposure (defined as 
treatment with any SSRI from 1 month before to 3 months after conception) to SSRIs was associated with 
anencephaly in 9 exposed infants out of 214 (adjusted odds ratio (OR), 2.4; 95% confidence interval (CI), 
1.1 to 5.1; P=0.02), craniosynostosis in 24 exposed infants out of 432 (adjusted OR 2.5; 95% CI, 1.5 to 4.0; 
P less than 0.001), and omphalocele in 11 exposed infants out of 181 (adjusted OR 2.8; 95% CI, 1.3 to 5.7; 
P=0.005). However, early exposure did not significantly increase the risks of congenital heart defects or 
most other birth defects. The most commonly used SSRIs reported by control mothers were sertraline, 
fluoxetine, paroxetine, and citalopram (Alwan et al, 2007). 
c)  First-trimester paroxetine exposure is not associated with an increase in infant cardiovascular defects, 
according to an international retrospective epidemiological study. In unpublished studies, cardiovascular 
malformations were reported in 0.7% of 1174 infants exposed to paroxetine and in 0.7% of 1174 infants with 
no exposure to antidepressants or teratogenic agents (95% confidence interval (CI), 0.36 to 2.78). In an 
analysis of 5 published database studies including 2061 cases, the rate of cardiovascular malformations in 
paroxetine-exposed infants was 1.5%. When combined, the mean cardiovascular malformation rate in 
paroxetine-exposed infants was 1.2% (95% CI, 1.1 to 2.1) (Einarson et al, 2008). 
d)  Paroxetine doses above 25 mg/day are associated with major congenital and cardiac malformations in 
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infants exposed during the first trimester of pregnancy, according to a population-based registry analysis 
including 1403 women. Based on results from 2 nested case-control studies of 101 infants with major 
congenital malformations (including 24 with cardiac malformations), exposure to paroxetine (95% confidence 
interval (CI), 0.49 to 3.92) or other SSRIs (95% CI, 0.28 to 2.84) did not increase the risk of malformations 
compared to non-SSRI antidepressants when given at doses less than 25 mg/day. Adjusted analysis 
showed that infants exposed to paroxetine during the first trimester at doses greater than 25 mg/day had a 
3-fold greater risk of major cardiac malformations (95% CI, 1 to 9.42) and more than 2-fold greater risk of 
major congenital malformations (95% CI, 1.19 to 4.17) (Berard et al, 2007). 
e)  Fetal exposure to paroxetine during the first trimester resulted in a higher incidence of malformations 
compared with exposure to other antidepressants, according to a population-based cohort study including 
815 infants among 791 women exposed to paroxetine monotherapy, 1020 infants among 989 women 
exposed to paroxetine mono- or polytherapy, 4198 infants among 4072 women exposed to other 
antidepressant monotherapy, and 4936 infants among 4767 women exposed to other antidepressant mono- 
or polytherapy. A significantly increased risk of all congenital malformations and a nonsignificantly increased 
risk of cardiovascular malformations were observed in infants exposed to paroxetine compared with other 
antidepressants in monotherapy (89% and 46%, respectively) and mono- or polytherapy groups (76% and 
68%, respectively) (Cole et al, 2007). 
f)  A case-control study found that the use of SSRIs after 20 weeks of gestation was associated with an 
increased risk of persistent pulmonary hypertension of the newborn (PPHN). Fluoxetine, paroxetine, and 
sertraline were the specific SSRIs studied to carry this increased risk. A total of 377 women who had infants 
with PPHN were matched to 836 women and their infants. Assessment of exposure was determined by 
telephone interview within 6 months of birth. After adjusting for other covariates, SSRI use after 20 weeks of 
gestation was associated with an odds ratio of 6.1 (95% CI 2.2 to 16.8; p=0.001) of delivering an infant with 
PPHN relative to no use during the pregnancy. SSRI use before 20 weeks of gestation and non-SSRI 
antidepressants use at any gestation time was not associated with increased risk of PPHN development. 
The incidence of PPHN in the general population is about 0.1 to 0.2%. According to this study, infants 
exposed to SSRIs after 20 weeks of gestation have a PPHN incidence of 0.6 to 1.2% (Chambers et al, 
2006). 
g)  A population-based study of 1782 pregnant women exposed to SSRIs found no increased risk of adverse 
perinatal outcome except for treatment in the neonatal intensive or special care unit, particularly with third 
trimester exposure. Using 1996 to 2001 data derived from a government project involving 4 birth or 
medication registries in Finland, women who had at least one purchase (a 3-months supply) of an SSRI 
during the period of one month before pregnancy and the day pregnancy ended were compared to 1782 
controls with no reimbursed drug purchases during the same peripartum period. The mean age of both 
cohorts was 30 years (+/-7). There were more than twice as many smokers and 6 times as many 
pregnancies induced by artificial reproductive techniques in the SSRI group compared to controls (p less 
than 0.001), and mean length of gestation and birth weight were lower (p less than 0.001) in the SSRI group. 
Malformations, however, were not more common in the SSRI group (p=0.4). Purchases of SSRIs 
(citalopram, fluoxetine, paroxetine, sertraline and fluvoxamine) were more common in the first trimester than 
later in pregnancy, with 152 women purchasing paroxetine during the first trimester, 54 during the second 
trimester, 64 during the third, and 28 throughout pregnancy. When compared to first trimester exposure, 
treatment in a special or intensive care unit was more common for the infants exposed during the third 
trimester (11.2% and 15.7%, respectively; p=0.009). Even after adjusting for confounding variables, this 
difference remained statistically significant (OR 1.6; 95% CI 1.1 to 2.2) (Malm et al, 2005). 
h)  Data recorded through the Swedish national registry included infants of 6896 women treated with 
antidepressants in early pregnancy, 5123 of whom were exposed to SSRIs. Paroxetine exposure occurred 
in 815, and these infants had an increased risk of cardiovascular malformations (primarily ventral and atrial 
septal defects) compared to the aggregate registry population (OR 1.8; 95% CI: 1.1 to 2.8). The 
corresponding rate of cardiovascular complications in these infants was 2%, compared to 1% in the 
aggregate registry population. Using data supplied by the US United Healthcare, a separate retrospective 
study evaluated 5956 infants of women dispensed paroxetine (n=815) or other antidepressants during the 
first trimester. Compared to other antidepressants, the data trended towards an increased risk for 
cardiovascular malformations for paroxetine (OR 1.5; 95% CI: 0.8 to 2.9). Following first trimester 
dispensing, the prevalence of cardiovascular malformations was 1.5% for paroxetine (9 of 12 infants with 
ventral septal defects) compared to 1% for the other antidepressants. Compared to other antidepressants, 
there appeared to be an increased risk of overall major congenital malformations, including cardiovascular 
defects, for paroxetine (OR 1.8; 95% CI: 1.2 to 2.8). With first trimester exposure, the prevalence of all 
congenital malformations was 4% for paroxetine and 2% for other antidepressants (Prod Info PAXIL(R) oral 
tablets, suspension, 2008; Prod Info PAXIL CR(R) controlled-release oral tablets, 2008). 
i)  Third-trimester paroxetine exposure is associated with neonatal distress, according to a prospective, 
controlled cohort study including 55 neonates. The pregnant women studied were taking between 10 mg 
and 60 mg of paroxetine daily. Data showed that 12 of 55 neonates exposed to paroxetine in late gestation 
had complications necessitating intensive treatment and prolonged hospitalization. A comparison group of 
27 women treated with paroxetine (10 mg to 40 mg/day) in their first or second trimester and 27 women 
exposed to nonteratogenic agents (eg, acetaminophen or dental x-rays) were matched for maternal age, 
gravity, parity, social drug use, and nonteratogenic drug use. Of the 12 infants experiencing complications, 9 
had respiratory distress, 2 had hypoglycemia, and 1 had jaundice. Only 3 infants in the comparison group 
experienced complications, 2 with respiratory distress and 1 with jaundice (Costei et al, 2002). 
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B)  Breastfeeding 
1)  American Academy of Pediatrics Rating: Drugs for which the effect on nursing infants is unknown but may be 
of concern. (American Academy of Pediatrics Committee on Drugs, 2001) 
2)  Thomson Lactation Rating: Infant risk is minimal. 

a)  The weight of an adequate body of evidence and/or expert consensus suggests this drug poses minimal 
risk to the infant when used during breastfeeding. 

3)  Clinical Management 
a)  Paroxetine is excreted into the breast milk of lactating women. Case reports suggest that the dose 
available to the infant through breast milk may be low and not of clinical significance (Hendrick et al, 2001; 
Begg et al, 1999; Ohman et al, 1999). However, the long-term effects on neuro behavior and development 
from exposure to paroxetine during a period of rapid CNS development have not been evaluated. 

4)  Literature Reports 
a)  Paroxetine is excreted in human milk. Caution is advised when administering paroxetine to a nursing 
woman (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PAXIL CR(R) controlled-release oral 
tablets, 2008). 
b)  From a study of 75 lactating women exposed to antidepressants, 108 samples of paroxetine in breast 
milk were obtained and analyzed with a new assay system for determining antidepressant concentrations in 
breast milk. Concentrations of paroxetine ranged from less than 5 to 101 nanograms/mL; the assay system 
had a 2 nanograms/mL limit of detection (LOD) for paroxetine. The assay system used in this study is 
reported to be more accurate than existing systems because it minimizes the intra- and inter-sample 
variability in the composition of human breast milk (Hostetter et al, 2004). 
c)  Normal infant weight gain was reported in a study of 78 breast-feeding mothers treated with venlafaxine 
or SSRIs, 15 of whom took paroxetine doses of approximately 20 mg/day. The mean weight gain reported 
with paroxetine did not significantly differ from that of other SSRIs used in the study (data not reported) or 
from normative growth data. Infants of mothers who relapsed to a major depressive episode, defined as an 
episode lasting 2 months or more despite antidepressant treatment, weighed significantly less at 6 months 
(p=0.002) when compared to infants of mothers who relapsed to a brief episode and to infants of mothers 
who did not relapse to depression. The absence of a control group and the maternal use of other 
medications (56 women used antidepressants during pregnancy and 6 women took psychotropics such as 
benzodiazepines or tricyclic antidepressants during the study) potentially confound the results of this study 
(Hendrick et al, 2003). 
d)  A study of 16 breast-feeding women taking paroxetine at a mean dose of 23.1 mg/day reported 
paroxetine concentrations ranging from 2 to 101 nanograms/mL in 108 breast milk samples. Samples were 
obtained from both fore and hind milk for all women. Hind milk had greater paroxetine concentrations than 
fore milk. A sub-sample of 8 women who gave more than 3 samples over 24 hours was used in an attempt 
to determine the time course of paroxetine excretion into milk. No time course relationship was observed, 
although a relationship between maternal daily paroxetine dose and breast milk peak and trough paroxetine 
concentrations was evident. Mothers did not report any observable adverse effects on the infants (Stowe et 
al, 2000). 
e)  Using data from 2 studies, the mean infant dose of paroxetine was 1.13% and 1.25% of the weight 
adjusted maternal dose. Based on the 10% rule (infant concentrations less than 10% of maternal 
concentrations), data from these studies suggest that paroxetine may be safe during breast-feeding. In the 
first study (n=6), milk and plasma concentrations were measured during a 24-hour period; whereas, in the 
second study (n=4), single prefeed and postfeed milk and plasma concentrations were obtained. Plasma 
paroxetine concentrations were undetectable in 7 of 8 infants, and 1 infant had a concentration below the 
level of quantification. Blood samples were not allowed in the remaining infants. No adverse behavioral or 
physical effects were noted in the infants (Begg et al, 1999). 
f)  In a study of 7 breast-feeding women, the mean relative dose to the infant ranged from 0.7% to 2.9% of 
the weight-adjusted maternal dose. In 6 women, serum and breast milk samples were obtained immediately 
before the morning dose and 4 to 7 hours after the morning dose (time corresponding to the maximum 
concentration). In the remaining woman, 8 serum and milk samples were drawn. The milk and serum 
paroxetine concentrations ranged from 18 to 92 nanograms/mL and 17 to 164 nanograms/mL, respectively. 
No samples were obtained from the infants although there were no changes in infant behavior or adverse 
effects (Ohman et al, 1999). 
g)  One study determined that paroxetine was not detectable in infant serum following exposure through 
breast milk. Samples were obtained from 16 infants whose mothers were treated with 5 mg to 30 mg per day 
of paroxetine. The infants were 2 to 26 weeks of age at the time of sampling and weighed an average of 5.5 
kg (Hendrick et al, 2001). Similarly, paroxetine was not detectable in the serum of 6 nursing infants whose 
mothers were treated with the drug. There was no evidence of adverse effects in the infants as reported by 
the mothers. The authors suggest that breast-feeding should generally not be discouraged in mothers 
treated with serotonin reuptake inhibitor antidepressants (Berle et al, 2004). 

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 
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3.5.1   Drug-Drug Combinations 

Abciximab 

Aceclofenac 

Acemetacin 

Acenocoumarol 

Alclofenac 

Almotriptan 

Amitriptyline 

Amoxapine 

Anagrelide 

Ancrod 

Anisindione 

Antithrombin III Human 

Aprepitant 

Ardeparin 

Aripiprazole 

Aspirin 

Atomoxetine 

Benoxaprofen 

Bivalirudin 

Bromfenac 

Bufexamac 

Bupropion 

Cannabis 

Carprofen 

Celecoxib 

Certoparin 

Cilostazol 
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Cimetidine 

Clarithromycin 

Clomipramine 

Clonixin 

Clopidogrel 

Clorgyline 

Clozapine 

Cyproheptadine 

Dalteparin 

Danaparoid 

Darunavir 

Defibrotide 

Dehydroepiandrosterone 

Dermatan Sulfate 

Desipramine 

Desirudin 

Desvenlafaxine 

Dexfenfluramine 

Dexketoprofen 

Dextromethorphan 

Diclofenac 

Dicumarol 

Diflunisal 

Dipyridamole 

Dipyrone 

Dothiepin 

Doxepin 

Droperidol 
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Droxicam 

Duloxetine 

Eletriptan 

Encainide 

Enoxaparin 

Epoprostenol 

Eptifibatide 

Etodolac 

Etofenamate 

Etoricoxib 

Felbinac 

Fenbufen 

Fenfluramine 

Fenoprofen 

Fentiazac 

Flecainide 

Floctafenine 

Flufenamic Acid 

Fluoxetine 

Fluphenazine 

Flurbiprofen 

Fondaparinux 

Fosamprenavir 

Fosaprepitant 

Fosphenytoin 

Frovatriptan 

Furazolidone 

Galantamine 
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Ginkgo 

Heparin 

Hydroxytryptophan 

Ibuprofen 

Iloperidone 

Iloprost 

Imipramine 

Indomethacin 

Indoprofen 

Iproniazid 

Isocarboxazid 

Isoxicam 

Ketoprofen 

Ketorolac 

Lamifiban 

Lexipafant 

Linezolid 

Lithium 

Lofepramine 

Lornoxicam 

Meclofenamate 

Mefenamic Acid 

Meloxicam 

Methylphenidate 

Metoprolol 

Milnacipran 

Moclobemide 

Morniflumate 
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Nabumetone 

Nadroparin 

Naproxen 

Naratriptan 

Nebivolol 

Nefazodone 

Nialamide 

Niflumic Acid 

Nimesulide 

Nortriptyline 

Oxaprozin 

Paliperidone 

Parecoxib 

Pargyline 

Parnaparin 

Pentosan Polysulfate Sodium 

Perhexiline 

Perphenazine 

Phenelzine 

Phenindione 

Phenobarbital 

Phenprocoumon 

Phenylbutazone 

Phenytoin 

Pimozide 

Pirazolac 

Piroxicam 

Pirprofen 
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Procarbazine 

Procyclidine 

Propafenone 

Propyphenazone 

Proquazone 

Protriptyline 

Quinidine 

Ranolazine 

Rasagiline 

Reviparin 

Risperidone 

Ritonavir 

Rizatriptan 

Rofecoxib 

Selegiline 

Sibrafiban 

Sibutramine 

St John's Wort 

Sulfinpyrazone 

Sulindac 

Sulodexide 

Sumatriptan 

Suprofen 

Tamoxifen 

Tapentadol 

Tenidap 

Tenoxicam 

Tetrabenazine 
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Theophylline 

Thioridazine 

Tiaprofenic Acid 

Ticlopidine 

Tinzaparin 

Tipranavir 

Tirofiban 

Tolmetin 

Toloxatone 

Tramadol 

Tranylcypromine 

Trazodone 

Trimipramine 

Tryptophan 

Valdecoxib 

Warfarin 

Xemilofiban 

Zolmitriptan 

Zomepirac 

 
3.5.1.A   Abciximab 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.B   Aceclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
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2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.C   Acemetacin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.D   Acenocoumarol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
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patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.E   Alclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.F   Almotriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concomitant use of almotriptan and selective serotonin reuptake inhibitors (SSRI's) has been 
reported to cause weakness, hyperreflexia, and incoordination (Prod Info Axert(TM), 2001). Concurrent use 
of a triptan and an SSRI may result in serotonin syndrome which may be life-threatening. Symptoms of 
serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid 
changes in blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and 
diarrhea. Clinicians should be aware that triptans may be commonly used intermittently and that either the 
triptan or the SSRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome with 
patients who are prescribed this combination and monitor them closely for symptoms of serotonin syndrome 
(US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
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5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as almotriptan, and an SSRI may result in a life-
threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Concomitant administration of fluoxetine and almotriptan is well tolerated and fluoxetine has only a 
modest effect on almotriptan maximum plasma concentration (Cmax). Other almotriptan 
pharmacokinetics are not significantly affected. A randomized, open-label, two-way crossover study 
involving 14 healthy volunteers has been conducted. Subjects received each of the following treatments 
with a minimum 3-week washout between periods: (1) three 20 mg fluoxetine capsules on day 1 to 8 
and one dose almotriptan 12.5 mg on day 8, (2) one dose of almotriptan 12.5 mg on day 8 with no 
treatment on days 1 through 7. Peak almotriptan concentrations were 18% higher following concomitant 
administration of fluoxetine than after almotriptan administration alone. This difference was statistically 
significant (p equal 0.023). Mean almotriptan area under the concentration-time curve (AUC) and oral 
clearance were borderline statistically different between treatment groups. Mean half-life was not 
statistically different between the treatment groups. During fluoxetine coadministration, Tmax was 
shorter, suggesting that the absorption rate of almotriptan may have been increased by fluoxetine. The 
author concludes that based on the results of this study and the lack of effect of fluoxetine on 
almotriptan pharmacokinetics, almotriptan and fluoxetine can be safely used concomitantly in migraine 
management (Fleishaker et al, 2001). 

 
3.5.1.G   Amitriptyline 

1)  Interaction Effect: amitriptyline toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Paroxetine coadministered with desipramine or imipramine produced higher serum 
concentrations of the tricyclic antidepressant (TCA) in some patients (Brosen et al, 1993r). Although not 
reported specifically with amitriptyline, a similar interaction could be expected to occur. Paroxetine's effect 
on tricyclic antidepressants may resemble that of fluoxetine (another selective serotonin reuptake inhibitor), 
which is known to inhibit TCA metabolism (Aranow et al, 1989g; Vaughan, 1988g; Goodnick, 1989g). With 
coadministration, monitor patients for amitriptyline toxicity (Prod Info Paxil(R), 2002c). Amitriptyline doses 
may need to be reduced. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine is coadministered with amitriptyline, monitor patients for signs 
and symptoms of amitriptyline toxicity (dry mouth, sedation, urinary retention, blurred vision). Amitriptyline 
doses may need to be reduced. 
7)  Probable Mechanism: decreased cytochrome P450 2D6-mediated amitriptyline metabolism 
8)  Literature Reports 

a)  The effect of paroxetine on desipramine metabolism was studied in 9 extensive metabolizers (EM) 
and 8 poor metabolizers (PM) of desipramine (Brosen et al, 1993q). Subjects took a single oral dose of 
desipramine before starting paroxetine and a second dose after 11 days of paroxetine use. After the 
addition of paroxetine, extensive metabolizers experienced a 5-fold decrease in clearance of 
desipramine, indicating that paroxetine inhibits oxidation reactions catalyzed by CYP2D6. Poor 
metabolizers had a slight increase in clearance of desipramine with paroxetine. With concurrent 
administration of desipramine and paroxetine, interaction of the two drugs may result in a need for 
dosage adjustments, especially in extensive metabolizers of desipramine.  

 
3.5.1.H   Amoxapine 

1)  Interaction Effect: amoxapine toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Paroxetine coadministered with desipramine or imipramine produced higher serum 
concentrations of the tricyclic antidepressant (TCA) in some patients (Hartter et al, 1994b; Brosen et al, 
1993g). Although not reported specifically with amoxapine, a similar interaction could be expected to occur. 
Paroxetine's effect on TCAs may resemble that of fluoxetine (another selective serotonin reuptake inhibitor), 
which is known to inhibit TCA metabolism (Aranow et al, 1989b; Vaughan, 1988b; Goodnick, 1989b). With 
coadministration, monitor patients for amoxapine toxicity. Amoxapine doses may need to be reduced (Prod 
Info Paxil CR(TM), 2003f). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine is coadministered with amoxapine, monitor patients for signs and 
symptoms of amoxapine toxicity (dry mouth, sedation, urinary retention, blurred vision). Amoxapine doses 
may need to be reduced. 
7)  Probable Mechanism: decreased amoxapine metabolism 
8)  Literature Reports 

a)  The effect of paroxetine on desipramine metabolism was studied in 9 extensive metabolizers (EM) 
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and 8 poor metabolizers (PM) of desipramine (Brosen et al, 1993f). Subjects took a single oral dose of 
desipramine before starting paroxetine and a second dose after 11 days of paroxetine use. After the 
addition of paroxetine, EMs experienced a 5-fold decrease in clearance of desipramine, indicating that 
paroxetine inhibits oxidation reactions catalyzed by CYP2D6. PMs had a slight increase in clearance of 
desipramine with paroxetine. With concurrent administration of desipramine and paroxetine, interaction 
of the two drugs may result in a need for dosage adjustments, especially in extensive metabolizers of 
desipramine.  

 
3.5.1.I   Anagrelide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.J   Ancrod 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
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tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.K   Anisindione 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.L   Antithrombin III Human 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
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5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.M   Aprepitant 

1)  Interaction Effect: decreased AUC and Cmax of aprepitant and paroxetine 
2)  Summary: Once daily doses of aprepitant, as a tablet formulation comparable to 85 mg or 170 mg of the 
capsule formulation, co-administered with paroxetine 20 mg once daily, resulted in a decrease in AUC by 
approximately 25% and Cmax by approximately 20% of both aprepitant and paroxetine (Prod Info EMEND
(R) oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of aprepitant and paroxetine may result in a decrease in AUC 
and Cmax of aprepitant and paroxetine (Prod Info EMEND(R) oral capsules, 2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.N   Ardeparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
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(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.O   Aripiprazole 

1)  Interaction Effect: increased aripiprazole levels 
2)  Summary: Aripiprazole is partly metabolized by cytochrome P450 2D6 (CYP2D6) enzymes. 
Coadministration with CYP2D6 inhibitors, such as paroxetine, may inhibit aripiprazole elimination causing 
increased blood concentrations. Consider a dosage reduction for aripiprazole when these agents are 
coadministered. If therapy with paroxetine is discontinued, the dose of aripiprazole should then be increased 
(Prod Info ABILIFY(R) oral tablets, oral solution, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Increased aripiprazole plasma levels may result if used concomitantly with 
paroxetine. Consider a dosage reduction for aripiprazole when these agents are coadministered. If therapy 
with paroxetine is discontinued, the dose of aripiprazole should then be increased. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of aripiprazole 

 
3.5.1.P   Aspirin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.Q   Atomoxetine 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
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2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as paroxetine. The exposure is similar to that observed 
in poor metabolizers. In extensive metabolizers treated with paroxetine, the area under the concentration-
time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma concentration at 
steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 2002). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
paroxetine. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
paroxetine 

 
3.5.1.R   Benoxaprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.S   Bivalirudin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
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SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.T   Bromfenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.U   Bufexamac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
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use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.V   Bupropion 

1)  Interaction Effect: increased plasma levels of paroxetine 
2)  Summary: It is recommended that paroxetine, an antidepressant metabolized by the cytochrome P450 
2D6 isoenzyme, be initiated at the lower end of the dose range when administered concomitantly with 
bupropion (Prod Info Zyban(R), 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of bupropion and paroxetine should be approached with caution 
and should be initiated at the lower end of the dose range of paroxetine. If bupropion is added to the 
treatment regimen of a patient already receiving paroxetine, consider decreasing the dose of paroxetine. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated paroxetine metabolism 

 
3.5.1.W   Cannabis 

1)  Interaction Effect: manic symptoms 
2)  Summary: One case of mania following use of marijuana with fluoxetine therapy has been reported (Stoll 
et al, 1991a). Although an interaction is proposed, the authors also state the manic symptoms could have 
resulted from the fluoxetine or marijuana alone. Caution is advised for patients using marijuana and taking 
fluoxetine or other serotonin reuptake inhibitors. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution patients taking selective serotonin reuptake inhibitors to avoid concomitant 
use of marijuana. 
7)  Probable Mechanism: additive serotonergic stimulation 
8)  Literature Reports 

a)  A 21-year-old female presented with mania, agitation, and grandiose delusions following use of 
marijuana with fluoxetine therapy. She had been taking fluoxetine 20 mg daily for 4 weeks and reported 
smoking 2 "joints" during a 36-hour period. Over the next 24 hours, she developed increased energy, 
hypersexuality, pressured speech, and grandiose delusions. Lorazepam and perphenazine were given 
for agitation and excitement which gradually resolved over 4 days. She remained hospitalized for 36 
days. Fluoxetine 20 mg every other day was reintroduced one week prior to discharge. One week after 
discharge, she discontinued fluoxetine due to insomnia and feeling "hyper". These symptoms resolved 
rapidly upon discontinuation of fluoxetine. Due to the rapid switch to mania after smoking marijuana with 
fluoxetine, the manic symptoms were associated with the concomitant use of fluoxetine and marijuana, 
though mania could have developed from either fluoxetine or marijuana alone (Stoll et al, 1991).  

 
3.5.1.X   Carprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

Page 50 of 175MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.21, page 50

Case 3:09-cv-00080-TMB     Document 78-29      Filed 03/24/2010     Page 50 of 175



hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 
 
3.5.1.Y   Celecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.Z   Certoparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
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(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.AA   Cilostazol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.AB   Cimetidine 

1)  Interaction Effect: increased paroxetine serum concentrations and possibly paroxetine toxicity (dizziness, 
somnolence, nausea, headache) 
2)  Summary: Coadministered cimetidine may increase serum concentrations of paroxetine by as much as 
50% to 80% in some patients (Greb et al, 1989a; Bannister et al, 1989a). The clinical significance of this 
interaction is unclear. In one study, no adverse clinical effects were reported. In another study, tiredness, 
dizziness, headache, muscle tension, and GI distress were observed; these effects were also reported with 
paroxetine alone, but to a lesser extent. The mechanism of this interaction is thought to be inhibition by 
cimetidine of P450 isoenzymes responsible for paroxetine metabolism. Dosage adjustment of paroxetine 
after the 20 mg starting dose should be guided by clinical effect. The effect of paroxetine on cimetidine's 
pharmacokinetics has not been studied (Prod Info Paxil CR(TM), 2004). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If cimetidine and paroxetine are coadministered, observe the patient for signs and 
symptoms of paroxetine toxicity (dizziness, somnolence, nausea, headache). Lower doses of paroxetine 
may be required. An alternative H-2 blocker that has less impact on hepatic isoenzymes (such as famotidine 
or ranitidine) might be considered. 
7)  Probable Mechanism: inhibition of paroxetine cytochrome P450 metabolism by cimetidine 
8)  Literature Reports 

a)  In a multiple-dose study in 11 healthy volunteers, concurrent administration of oral cimetidine and 
paroxetine resulted in a mean increase of 51% in the area under the concentration-time curve (AUC) for 
paroxetine. Maximum concentration (Cmax) of paroxetine increased by 45%. Volunteers received 
paroxetine 30 mg once a day for 28 days, with cimetidine 300 mg three times daily given during the last 
7 days. No changes in half-life or elimination rate constant occurred. The increases in the paroxetine 
AUC and maximum concentration were attributed to inhibition of first-pass metabolism of paroxetine by 
cimetidine. No adverse clinical effects were observed during the study (Bannister et al, 1989).  
b)  Effects of cimetidine on a single dose of paroxetine were studied in 10 healthy male subjects (Greb 
et al, 1989). Subjects received 8 days of cimetidine 200 mg four times daily followed by a 30 mg dose of 
paroxetine. Pharmacokinetic values were compared with those of the same dose of paroxetine given 
before initiation of the H-2 blocker. The mean AUC of paroxetine increased from 195.98 to 308.36 ng-
h/mL (a 57% increase), but, due to high interindividual variation, this increase did not attain statistical 
significance. In two subjects, the increases were 55% and 81%, respectively.  

 
3.5.1.AC   Clarithromycin 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, 
mental status changes) 
2)  Summary: Concurrent use of clarithromycin and paroxetine may increase the risk of serotonin syndrome 
(hypertension, hyperthermia, myoclonus, mental status changes) (Jaber et al, 2006). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
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6)  Clinical Management: Concurrent use of clarithromycin and paroxetine may result in serotonin syndrome. 
Monitor patients for serotonin syndrome effects including restlessness, tremors, blushing, diaphoresis, and 
hyperpyrexia. Consider reducing the dose of paroxetine. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A 36-year-old-woman experienced acute ocular clonus, akathisia, and fever after 2 days of 
clarithromycin 500 milligrams twice daily despite stopping paroxetine 3 days prior to starting 
clarithromycin. She was on paroxetine 10 milligrams daily for 3 months prior to stopping it. 
Clarithromycin was discontinued. She was treated with intravenous fluids and lorazepam and within 24 
hours symptoms resolved (Jaber et al, 2006). 

 
3.5.1.AD   Clomipramine 

1)  Interaction Effect: clomipramine toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Concurrent use of paroxetine with drugs that are metabolized by cytochrome P450 2D6, such 
as clomipramine, should be approached with caution (Prod Info Paxil(R), 2003i). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine is coadministered with clomipramine, monitor patients for signs 
and symptoms of clomipramine toxicity (dry mouth, sedation, urinary retention, blurred vision). Clomipramine 
doses may need to be reduced. 
7)  Probable Mechanism: decreased cytochrome P450 2D6-mediated clomipramine metabolism 

 
3.5.1.AE   Clonixin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.AF   Clopidogrel 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.AG   Clorgyline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with paroxetine and a monoamine oxidase 
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(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of serotonin 
specific reuptake inhibitors and MAO inhibitors (Prod Info Paxil(R), 2003c; Lappin & Auchincloss, 1994g; 
Graber et al, 1994g; Suchowersky & de Vries, 1990g). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of paroxetine and an MAO inhibitor is contraindicated. Wait at 
least two weeks after discontinuing an MAO inhibitor before initiating paroxetine, and at least two weeks 
after discontinuing paroxetine before initiating therapy with an MAOI. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of SSRIs and monoamine oxidase inhibitors can produce a toxic reaction known as 
serotonin syndrome (Sternbach, 1991h). Serotonin syndrome is a condition of serotonergic 
hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, 
diaphoresis, shivering, and tremor (Sternbach, 1991h). If the syndrome is not recognized and correctly 
treated, fatality can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994f).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily added 
to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the first 
sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five 
half-lives of the parent drug and any active metabolites (Graber et al, 1994f).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990f). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine. The patient improved two months after both drugs were 
discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine to selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.AH   Clozapine 

1)  Interaction Effect: an increased risk of clozapine toxicity (sedation, seizures, hypotension) 
2)  Summary: Increased serum concentrations of clozapine and its metabolites have been observed when it 
is given with serotonin reuptake inhibitors; however, other published reports describe paroxetine having no 
effect on serum concentrations of clozapine or its metabolites (Prod Info Clozaril(R), 2002; Centorrino et al, 
1996a; Wetzel et al, 1998a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for signs of clozapine toxicity or serum concentrations when paroxetine is 
given concomitantly. 
7)  Probable Mechanism: decreased clozapine metabolism 
8)  Literature Reports 

a)  Paroxetine had no significant effect on serum levels of clozapine in 14 patients with schizophrenia. 
Clozapine 2.5 to 3 mg/kg/day was given for 14 days, then paroxetine 20 mg daily was added for 14 
days. Serum concentrations of clozapine and two metabolites were measured on days 1, 7, and 14. 
Over the course of this study there was no significant difference in serum concentrations of clozapine or 
its metabolites (Wetzel et al, 1998).  
b)  Serum concentrations of clozapine and norclozapine, the major metabolite, were evaluated when 
given in combination with the selective serotonin reuptake inhibitors (SSRIs) fluoxetine, paroxetine, and 
sertraline. Eighty outpatients receiving clozapine all had been diagnosed with schizophrenia or major 
affective disorder, and 40 of these patients were receiving an SSRI in combination with clozapine. Of 
these 40 patients, 14 were receiving fluoxetine, 10 were receiving sertraline, and 16 were receiving 
paroxetine therapy. Among the patients on SSRI therapy, serum concentrations of clozapine and 
norclozapine were 41.1% and 44.8% higher, respectively, than in matched patients who were not 
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receiving an SSRI. The ratio of clozapine plus norclozapine concentration to dose was also 37.7% 
higher in patients receiving SSRIs, indicating clozapine impaired clearance. The differences between 
the three SSRIs were minor, and the study groups were too limited for an accurate statistical 
comparison between the individual SSRIs (Centorrino et al, 1996).  

 
3.5.1.AI   Cyproheptadine 

1)  Interaction Effect: reduced paroxetine efficacy 
2)  Summary: Coadministration of cyproheptadine with paroxetine may result in reduced paroxetine 
effectiveness (Christensen, 1995a). Cyproheptadine acts to antagonize postsynaptic serotonin. Concomitant 
use of cyproheptadine with drugs that possess serotonin-enhancing properties (such as the selective 
serotonin reuptake inhibitors) might be expected to result in a pharmacodynamic interaction. Lack of 
antidepressant efficacy was also reported when cyproheptadine was given concomitantly with fluoxetine 
(Katz & Rosenthal, 1994; Feder, 1991; Goldbloom & Kennedy, 1991). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for reduced paroxetine efficacy. When cyproheptadine is 
coadministered with paroxetine, paroxetine doses may need to be adjusted upward. In some cases, it may 
be necessary to withdraw cyproheptadine therapy. 
7)  Probable Mechanism: unknown; because cyproheptadine is a serotonin antagonist, it may oppose effects 
of agents that inhibit serotonin uptake 
8)  Literature Reports 

a)  A 54-year-old woman was using paroxetine 20 mg per day for the treatment of nonpsychotic major 
depression. Cyproheptadine 2 mg twice a day was added to her therapy. Two days later, her 
depression worsened and she experienced confusion and paranoid delusions. Her psychotic symptoms 
resolved two days after cyproheptadine was discontinued. She declined to be rechallenged 
(Christensen, 1995).  

 
3.5.1.AJ   Dalteparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
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(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.AK   Danaparoid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.AL   Darunavir 

1)  Interaction Effect: decreased paroxetine exposure and plasma concentrations 
2)  Summary: Coadministration of darunavir/ritonavir with paroxetine has resulted in significantly decreased 
paroxetine exposure and plasma concentrations. If these agents are coadministered, the paroxetine dose 
should be carefully titrated based on clinical response. When darunavir/ritonavir is initiated in patients who 
are on a stable dose of paroxetine, monitor antidepressant response to paroxetine (Prod Info PREZISTA
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(TM) oral tablets, 2006). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: established 
6)  Clinical Management: Concurrent administration of paroxetine with darunavir/ritonavir decreased 
paroxetine exposure and plasma concentrations. If these agents are coadministered, carefully titrate the 
paroxetine dose based on clinical response. When darunavir/ritonavir is initiated in patients who are on a 
stable dose of paroxetine, monitor antidepressant response to paroxetine. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  In a pharmacokinetics study, concurrent administration of paroxetine and darunavir/ritonavir 
decreased paroxetine exposure and plasma concentrations. Subjects (n=16) were administered 
paroxetine 20 mg orally once daily concurrently with darunavir 400 mg/ritonavir 100 mg orally twice 
daily. Results indicated a 36% decrease in paroxetine Cmax (least squares (LS) mean ratio % 0.64; 
90% confidence interval (CI), 0.59 to 0.71), a 39% decreased in paroxetine AUC (LS mean ratio % 0.61; 
90% CI, 0.56 to 0.66), and a 37% decrease in paroxetine Cmin (LS mean ratio % 0.63; 90% CI, 0.55 to 
0.73). Darunavir pharmacokinetics were not significantly altered (Prod Info PREZISTA(TM) oral tablets, 
2006). 

 
3.5.1.AM   Defibrotide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
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warfarin disposition (Bannister et al, 1989b). 
 
3.5.1.AN   Dehydroepiandrosterone 

1)  Interaction Effect: development of manic symptoms 
2)  Summary: A case has been reported in which concomitant dehydroepiandrosterone (DHEA) and 
sertraline use was suggested to precipitate a manic episode in a patient with a history of bipolar disorder 
(Dean, 2000a). DHEA was also noted to cause mania in a patient with no previous personal or family history 
of bipolar disorder (Markowitz et al, 1999). Elevated DHEA levels have been found in patients with mental 
disorders; DHEA suppression has lead to improvement in psychotic symptoms (Howard, 1992). DHEA 
possesses proserotonergic activity which may predispose patients to manic episodes (Majewska, 1995). 
DHEA is a precursor to androgenic steroids, which in high doses may precipitate mania (Markowitz et al, 
1999). Patients taking medication for bipolar disorder or patients with a personal and/or family history of 
bipolar disorder should not take DHEA until further data is available to characterize this drug-herb 
interaction. Concomitant use of DHEA with selective serotonin reuptake inhibitors (SSRIs) should be 
avoided due to the potential additive precipitation of mania. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of dehydroepiandrosterone (DHEA) and selective serotonin 
reuptake inhibitors. If patients present with manic symptoms (i.e. agitation, anger, irritability, aggressive 
behavior), determine if the patient is using DHEA and discontinue DHEA. 
7)  Probable Mechanism: serotonergic activity of dehydroepiandrosterone, possibly increased androgen 
levels 
8)  Literature Reports 

a)  A 31-year-old male was admitted following threats to commit suicide and injure family members. He 
had self-initiated sertraline 100 milligrams (mg) daily for the previous 2 to 3 weeks for depression. 
Sertraline had been prescribed 3 years prior when he was diagnosed with bipolar disorder, which he 
discontinued after 2 weeks. He had also taken dehydroepiandrosterone (DHEA) 300 mg to 500 mg daily 
for the previous 2 months apparently for weight training. Following use of DHEA for a short time, he 
became more irritable, was not sleeping well, and began threatening a female friend and family 
members. He also drank alcohol occasionally and reportedly had difficulty controlling his anger when 
intoxicated. Sertraline was stopped and the patient was treated with valproic acid with the dose titrated 
to 500 mg twice daily. The combination of DHEA, sertraline, and alcohol was suggested responsible for 
the developing of the manic episode (Dean, 2000).  

 
3.5.1.AO   Dermatan Sulfate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
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b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.AP   Desipramine 

1)  Interaction Effect: an increase in the plasma concentrations of desipramine and in related side effects 
(dry mouth, sedation) 
2)  Summary: Paroxetine may increase desipramine exposure when the two are coadministered, and 
associated clinical toxicity (agitation, tremor, hyperreflexia, tachycardia) has been reported (Prod Info Paxil
(R), 2002b; Chan et al, 1998a). Citalopram was successfully substituted for paroxetine when desipramine 
toxicity occurred with paroxetine coadministration (Ashton, 2000a). Paroxetine is metabolized by the 
cytochrome P450 2D6 isozyme, saturating it early during paroxetine dosing; desipramine is also 
metabolized by CYP2D6, and its metabolism is inhibited by the enzyme saturation caused by paroxetine 
(Prod Info Paxil(R), 2002b). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor desipramine concentrations when there is a change in therapy or dose of 
paroxetine. Monitor for evidence of increased plasma levels of desipramine, such as dry mouth and 
sedation, with concurrent therapy. Lower desipramine doses may be required in some clinical situations. 
7)  Probable Mechanism: decreased cytochrome P450 2D6-mediated desipramine metabolism 
8)  Literature Reports 

a)  The effect of paroxetine on desipramine metabolism was studied in 9 extensive metabolizers (EM) 
and 8 poor metabolizers (PM) of desipramine (Brosen et al, 1993p). Subjects took a single oral dose of 
desipramine before starting paroxetine and a second dose after 11 days of paroxetine use. After the 
addition of paroxetine, EMs experienced a 5-fold decrease in clearance of desipramine, indicating that 
paroxetine inhibits oxidation reactions catalyzed by CYP2D6. PMs had only a slight increase in 
clearance of desipramine with paroxetine. With concurrent administration of desipramine and 
paroxetine, interaction of the two drugs may result in a need for dosage adjustments, especially in 
extensive metabolizers of desipramine.  
b)  A 21 year-old man experienced agitation, hyperreflexia, tremor, and tachycardia after taking a single 
dose of paroxetine one day after discontinuing desipramine therapy. The authors recommend at least a 
two-week washout period between use of selective serotonin reuptake inhibitors (SSRIs) and other 
classes of antidepressants such as monoamine oxidase inhibitors (MAOIs), tricyclic antidepressants 
(TCAs), and selective noradrenaline reuptake inhibitors (SNRIs) (Chan et al, 1998).  
c)  A 45-year-old white female with major depressive disorder and dysthymia failed several trials of 
antidepressants from all available drug classes, as well as electroconvulsive therapy. The patient's 
medications included pindolol, desipramine, clonazepam, and olanzapine. Paroxetine was initiated and 
titration to 40 mg/day occurred over 3 months. The patient developed lightheadedness, ataxia, and 
increased confusion after the titration. Desipramine serum levels were 1810 ng/mL (therapeutic range 
75-300 ng/mL). After decreasing the daily desipramine 200 mg, the serum desipramine level was still 
1665 ng/mL. The reduction in side effects were evident when the paroxetine dose was decreased to 30 
mg/day and desipramine dose was decreased to 150 mg/day. Despite the dosage reduction of both 
drugs the patient's serum desipramine level was 1153 ng/mL. Paroxetine was discontinued and 
desipramine dose was decreased to 100 mg/day in divided doses. Citalopram was initiated and titrated 
to 40 mg/day. Over the next two months the patient's desipramine level decreased to 195 ng/mL. 
Depressive symptoms also improved. Desipramine toxicity is presumed to be caused by hepatic 
cytochrome P450 2D6 (CYP2D6) isoenzyme blockade from paroxetine. The author concludes that the 
switch to citalopram likely is responsible for diminished desipramine serum levels, although alternative 
explanations should not be discounted (Ashton, 2000).  
d)  One study looked at the effects on the pharmacokinetics of single-dose desipramine and 
concomitant paroxetine therapy. Paroxetine given daily (20 mg/day) under steady-state conditions 
increased single dose desipramine (100mg) Cmax, AUC, and T1/2 by an average of approximately 2, 5, 
and 3-fold, respectively (Prod Info PAXIL(R) oral tablets and oral suspension, 2005). 
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3.5.1.AQ   Desirudin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.AR   Desvenlafaxine 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent use of desvenlafaxine and a selective serotonin reuptake inhibitor (SSRI) may 
result in serotonin syndrome, which may be life-threatening. Symptoms of serotonin syndrome may include 
restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, increased 
body temperature, overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info PRISTIQ(TM) oral 
extended-release tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of desvenlafaxine and an SSRI may result in a life-threatening 
condition called serotonin syndrome. If these agents are used together, discuss the risks of serotonin 
syndrome with the patient and monitor closely for symptoms of serotonin syndrome (restlessness, 
hyperthermia, hyperreflexia, incoordination), especially during treatment initiation and dose increases (Prod 
Info PRISTIQ(TM) oral extended-release tablets, 2008). 
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7)  Probable Mechanism: additive serotonergic effect 
 
3.5.1.AS   Dexfenfluramine 

1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Dexfenfluramine is a nonspecific serotonin agonist that both enhances the release of 
serotonin and inhibits serotonin reuptake. Combination therapy with dexfenfluramine and another selective 
serotonin reuptake inhibitor, such as paroxetine, has the potential to cause serotonin syndrome (Schenck & 
Mahowald, 1996). Serotonin syndrome is a hyperserotonergic state characterized by symptoms such as 
restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. 
Serious, even fatal, reactions have been reported (Sternbach, 1991o). Dexfenfluramine should not be used 
in combination with paroxetine (Prod Info Redux(R), 1997). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of dexfenfluramine and paroxetine may result in an additive 
increase in serotonin levels in the central nervous system, and could result in serotonin syndrome 
(hypertension, hyperthermia, myoclonus, mental status changes). Dexfenfluramine should not be used in 
combination with paroxetine or other serotonin specific reuptake inhibitors. 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.AT   Dexketoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.AU   Dextromethorphan 

1)  Interaction Effect: possible dextromethorphan toxicity (nausea, vomiting, blurred vision, hallucinations) or 
serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Coadministration of paroxetine with dextromethorphan has been implicated in two cases of 
serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) (Skop et al, 1994a; 
Harvey & Burke, 1995). Paroxetine is known to inhibit cytochrome P450IID6 (CYP2D6), the same enzyme 
which catalyzes dextromethorphan metabolism, and is itself metabolized by this enzyme (Prod Info Paxil(R), 
1999e; Murray, 1992a). With concomitant administration, both agents may competitively inhibit each others 
metabolism. Thus, serum levels of both medications would be expected to increase. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Caution patients taking paroxetine that an interaction could occur with 
dextromethorphan. A reduction in the dextromethorphan dose may be necessary. 
7)  Probable Mechanism: competitively inhibited metabolism of both agents 
8)  Literature Reports 

a)  A 51-year old male patient with vascular disease developed serotonin syndrome following 
concurrent use of dextromethorphan and paroxetine. Two days after self-medication with a 
dextromethorphan-containing cold product, the patient experienced shortness of breath, nausea, 
headache, and confusion. Upon arrival to the hospital, the patient presented with diaphoresis, tremor, 
confusion, abdominal pain, and severe shortness of breath. After administration of benzodiazepines and 
discontinuation of paroxetine, the patient's condition improved and no further complications were seen 
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(Skop et al, 1994).  
 
3.5.1.AV   Diclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.AW   Dicumarol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
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(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.AX   Diflunisal 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.AY   Dipyridamole 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.AZ   Dipyrone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
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among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BA   Dothiepin 

1)  Interaction Effect: dothiepin toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Paroxetine coadministered with desipramine or imipramine produced higher serum 
concentrations of the tricyclic antidepressant (TCA) in some patients (Hartter et al, 1994c; Brosen et al, 
1993i) because paroxetine may inhibit dothiepin metabolism (Prod Info Paxil CR(TM), 2003g). Although not 
reported specifically with dothiepin, a similar interaction could be expected to occur. The effect of paroxetine 
on TCA metabolism may resemble that of fluoxetine (another selective serotonin reuptake inhibitor), which is 
known to inhibit TCA metabolism (Aranow et al, 1989c; Vaughan, 1988c; Goodnick, 1989c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine is coadministered with dothiepin, monitor patients for signs and 
symptoms of dothiepin toxicity (dry mouth, sedation, urinary retention, blurred vision). Dothiepin doses may 
need to be reduced. 
7)  Probable Mechanism: decreased dothiepin metabolism 
8)  Literature Reports 

a)  The effect of paroxetine on desipramine metabolism was studied in 9 extensive metabolizers (EM) 
and 8 poor metabolizers (PM) of desipramine. Subjects took a single oral dose of desipramine before 
starting paroxetine and a second dose after 11 days of paroxetine use. After the addition of paroxetine, 
extensive metabolizers experienced a 5-fold decrease in clearance of desipramine, indicating that 
paroxetine inhibits oxidation reactions catalyzed by CYP2D6. Poor metabolizers had a slight increase in 
clearance of desipramine during paroxetine coadministration. With concurrent administration of 
desipramine and paroxetine, interaction of the two drugs may result in a need for dosage adjustments, 
especially in extensive metabolizers of desipramine (Brosen et al, 1993h).  

 
3.5.1.BB   Doxepin 

1)  Interaction Effect: doxepin toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Paroxetine coadministered with desipramine or imipramine produced higher serum 
concentrations of the tricyclic antidepressant (TCA) in some patients (Hartter et al, 1994f; Brosen et al, 
1993o). Although not reported specifically with doxepin, a similar interaction could be expected to occur. 
Paroxetine's effect on TCAs may resemble that of fluoxetine (another selective serotonin reuptake inhibitor), 
which is known to inhibit TCA metabolism (Aranow et al, 1989f; Vaughan, 1988f; Goodnick, 1989f). With 
coadministration, monitor patients for doxepin toxicity. Doxepin doses may need to be reduced (Prod Info 
Paxil CR(TM), 2003n). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When doxepin is coadministered with paroxetine, monitor patients for signs and 
symptoms of doxepin toxicity (dry mouth, sedation, urinary retention, blurred vision). Doxepin doses may 
need to be reduced. 
7)  Probable Mechanism: decreased doxepin metabolism 
8)  Literature Reports 

a)  The effect of paroxetine on desipramine metabolism was studied in 9 extensive metabolizers (EM) 
and 8 poor metabolizers (PM) of desipramine. Subjects took a single oral dose of desipramine before 
starting paroxetine and a second dose after 11 days of paroxetine use. After the addition of paroxetine, 
EMs experienced a 5-fold decrease in clearance of desipramine, indicating that paroxetine inhibits 
oxidation reactions catalyzed by CYP2D6. PMs had a slight increase in clearance of desipramine with 
paroxetine. With concurrent administration of desipramine and paroxetine, interaction of the two drugs 
may result in a need for dosage adjustments, especially in extensive metabolizers of desipramine 
(Brosen et al, 1993n).  

 
3.5.1.BC   Droperidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be used together 
with droperidol. Possible pharmacodynamic interactions can occur between droperidol and potentially 
arrhythmogenic agents such as antidepressants that prolong the QT interval (Prod Info Inapsine(R), 2002). 
3)  Severity: major 
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4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Droperidol should be administered with extreme caution in the presence of risk 
factors for development of prolonged QT syndrome, such as treatment with antidepressants. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BD   Droxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BE   Duloxetine 

1)  Interaction Effect: increased duloxetine serum concentrations and an increased risk of serotonin 
syndrome 
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor (SNRI). The 
concomitant use of duloxetine with paroxetine, an SSRI, is not recommended due to the potential for 
serotonin syndrome. In addition, coadministration of paroxetine, a potent CYP2D6 inhibitor, at a dose of 20 
mg once daily with duloxetine 40 mg once daily resulted in a 60% increase in duloxetine serum 
concentration (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concomitant use of duloxetine and paroxetine is not recommended due to the 
potential for development of serotonin syndrome. Additionally, concomitant use has resulted in significantly 
increased duloxetine serum levels (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
7)  Probable Mechanism: paroxetine inhibition of CYP2D6-mediated duloxetine metabolism; additive 
serotonergic effects 

 
3.5.1.BF   Eletriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following 
concomitant use of sumatriptan, a 5-hydroxytryptamine-1 (5HT-1) agonist, and a serotonin specific reuptake 
inhibitor (SSRI) (Prod Info Imitrex(R) Nasal Spray, 2003). Because eletriptan is a 5HT 1B/1D agonist, a 
similar interaction between SSRIs and eletriptan may occur (Prod Info Relpax(R), 2003). Concurrent use of 
a triptan and an SSRI may result in serotonin syndrome which may be life-threatening. Symptoms of 
serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid 
changes in blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and 
diarrhea. Clinicians should be aware that triptans may be commonly used intermittently and that either the 
triptan or the SSRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome with 
patients who are prescribed this combination and monitor them closely for symptoms of serotonin syndrome 
(US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as eletriptan, and an SSRI may result in a life-
threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
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agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.BG   Encainide 

1)  Interaction Effect: an increased risk of encainide toxicity (cardiac arrhythmia) 
2)  Summary: Coadministration of paroxetine with other drugs that are metabolized by the cytochrome 
P4502D6 enzyme, such as encainide, should be approached with caution (Prod Info Paxil CR(TM), 2003k). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor heart rate and the EKG in patients receiving concurrent paroxetine and 
encainide. Doses may need to be reduced. Coadministration of these agents should be approached with 
caution. 
7)  Probable Mechanism: inhibition of encainide metabolism 

 
3.5.1.BH   Enoxaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.BI   Epoprostenol 
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1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.BJ   Eptifibatide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.BK   Etodolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BL   Etofenamate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
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8)  Literature Reports 
a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BM   Etoricoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BN   Felbinac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BO   Fenbufen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
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and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BP   Fenfluramine 

1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Fenfluramine is a nonspecific serotonin agonist that both enhances the release of serotonin 
and inhibits serotonin reuptake. Combination therapy with fenfluramine and another selective serotonin 
reuptake inhibitor, such as paroxetine, has the potential to cause serotonin syndrome (Schneck & 
Mahowald, 1996). Serotonin syndrome is a hyperserotonergic state characterized by symptoms such as 
restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. 
Serious, even fatal, reactions have been reported (Sternbach, 1991). Until more data are available, 
fenfluramine should not be used in combination with paroxetine. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of fenfluramine and paroxetine may result in an additive increase 
in serotonin levels in the central nervous system, and could result in serotonin syndrome (hypertension, 
hyperthermia, myoclonus, mental status changes). Fenfluramine should not be used in combination with 
paroxetine or other serotonin specific reuptake inhibitors. 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.BQ   Fenoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BR   Fentiazac 
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1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BS   Flecainide 

1)  Interaction Effect: an increased risk of flecainide toxicity (cardiac arrhythmia) 
2)  Summary: No data are currently available related to concomitant flecainide - paroxetine administration. 
Lower doses than usually prescribed for both paroxetine or flecainide may be required. Flecainide is 
metabolized in the liver by cytochrome P4502D6. Paroxetine is a potent inhibitor of this isoenzyme, in 
addition to being metabolized by cytochrome P4502D6 itself (Prod Info Paxil CR(TM), 2032; Caley & Weber, 
1993). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor heart rate and the EKG in patients receiving concurrent flecainide and 
paroxetine. Doses may need to be reduced. Coadministration of these agents should be approached with 
caution. 
7)  Probable Mechanism: inhibition of flecainide metabolism 

 
3.5.1.BT   Floctafenine 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BU   Flufenamic Acid 

1)  Interaction Effect: an increased risk of bleeding 
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2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BV   Fluoxetine 

1)  Interaction Effect: fluoxetine toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Coadministration of paroxetine with drugs that are metabolized by cytochrome P450 2D6 
(CYP2D6), such as fluoxetine, should be approached with caution (Prod Info Paxil CR(TM), 2002). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine is coadministered with fluoxetine monitor patients for signs and 
symptoms of fluoxetine toxicity (dry mouth, sedation, urinary retention, blurred vision). Fluoxetine doses may 
need to be reduced. 
7)  Probable Mechanism: decreased cytochrome P450 2D6-mediated fluoxetine metabolism 

 
3.5.1.BW   Fluphenazine 

1)  Interaction Effect: an increased risk of developing acute parkinsonism 
2)  Summary: The development of acute, severe parkinsonism has been observed in a patient receiving 
fluphenazine for Tourette's syndrome and paroxetine for depression. Upon discontinuation of paroxetine, the 
parkinsonism resolved. A similar interaction has been observed when fluphenazine was given in 
combination with fluoxetine or sertraline (Kurlan, 1998a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients receiving concurrent therapy with fluphenazine and paroxetine for 
the development of drug-induced parkinsonism. Therapy with paroxetine may need to be discontinued. 
7)  Probable Mechanism: inhibition of cytochrome P450-mediated fluphenazine metabolism by paroxetine 
8)  Literature Reports 

a)  A 48-year-old male with depression and chronic, multiple motor and vocal tics was controlled with 
fluphenazine 2.5 mg daily and nortriptyline 100 mg daily. Because of a worsening of the depression, 
nortriptyline therapy was discontinued and paroxetine 20 mg daily was initiated. After three weeks, the 
patient developed an acute, severe parkinsonian syndrome marked by resting tremor, rigidity, 
bradykinesia, stooped posture, and postural imbalance. These symptoms resolved within three weeks 
of discontinuing both the fluphenazine and paroxetine, and therapy with risperidone and imipramine was 
instituted with no recurrence of parkinsonism (Kurlan, 1998).  

 
3.5.1.BX   Flurbiprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
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increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BY   Fondaparinux 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.BZ   Fosamprenavir 

1)  Interaction Effect: decreased paroxetine plasma levels 
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2)  Summary: The concurrent administration of fosamprenavir/ritonavir and paroxetine has resulted in 
significantly decreased paroxetine plasma levels. Caution is advised if these agents are used concurrently. 
Dose adjustments should be guided by clinical efficacy and tolerability (Prod Info LEXIVA(R) oral solution, 
oral tablets, 2009; Prod Info PAXIL(R) oral tablets, oral suspension, 2006). Patients may need to be 
monitored for loss of paroxetine efficacy. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of fosamprenavir/ritonavir and paroxetine has led to significantly 
decreased paroxetine plasma levels. Use caution if these agents are coadministered. Dose adjustments 
should be made based on clinical efficacy and tolerability (Prod Info LEXIVA(R) oral solution, oral tablets, 
2009; Prod Info PAXIL(R) oral tablets, oral suspension, 2006). Monitor patients for loss of paroxetine 
efficacy. 
7)  Probable Mechanism: unknown 

 
3.5.1.CA   Fosaprepitant 

1)  Interaction Effect: decreased plasma concentrations of aprepitant and paroxetine 
2)  Summary: Once daily doses of aprepitant, as a tablet formulation comparable to 85 mg or 170 mg of the 
capsule formulation, coadministered with paroxetine 20 mg/day, resulted in a decrease in AUC by 
approximately 25% and Cmax by approximately 20% of both aprepitant and paroxetine (Prod Info EMEND
(R) IV injection, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant administration of fosaprepitant and paroxetine should be approached 
with caution as this may lead to decreased plasma concentrations of both agents (Prod Info EMEND(R) IV 
injection, 2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.CB   Fosphenytoin 

1)  Interaction Effect: reduced paroxetine efficacy 
2)  Summary: Fosphenytoin is a prodrug of phenytoin and the same interactions that occur with phenytoin 
are expected to occur with fosphenytoin (Prod Info Cerebyx(R), 1999). Limited reports related to the effects 
of combined phenytoin-paroxetine are currently available. Because of its enzyme-inducing effect, 
coadministered phenytoin apparently reduces serum concentrations of paroxetine, possibly leading to 
reduced efficacy of paroxetine (Prod Info Paxil(R), 1999a; Andersen et al, 1991a; Boyer & Blumhardt, 1992). 
There has been one case report of an elevated phenytoin level after four weeks of concurrent paroxetine 
and phenytoin coadministration (Prod Info Paxil(R), 1999a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for paroxetine effectiveness. Doses of paroxetine might need to 
be increased when these two agents are coadministered. 
7)  Probable Mechanism: induction of paroxetine metabolism 
8)  Literature Reports 

a)  Concomitant administration of a single-dose of paroxetine and phenytoin (300 mg once a day for 14 
days) resulted in a reduction in the area under the plasma concentration-time curve (AUC) of paroxetine 
by 27% to 50%, as well as a decrease of 35% in the half-life of paroxetine (Kaye et al, 1989; Prod Info 
Paxil(R), 1999). This interaction appears to be related to the enzyme-inducing properties of phenytoin. 
Alternatively, in a single-dose phenytoin study, paroxetine (30 mg once a day for 14 days) had no effect 
on the mean peak plasma levels or the elimination half-life of phenytoin 300 mg. However, a 12% 
reduction in the area under the plasma concentration-time curve (AUC) for phenytoin was observed. 
b)  Nineteen epilepsy patients who were well controlled on either phenytoin (n=5), carbamazepine 
(n=6), or valproate (n=8) took part in a single-blind, placebo-controlled, cross-over study to determine 
the effect of concurrent use of paroxetine and anticonvulsants. Subjects received placebo for seven 
days, then paroxetine 10 mg daily for three days, 20 mg daily for three days, and 30 mg daily for 10 
days. There were no statistically significant changes in plasma levels and free fractions in any of the 
anticonvulsant drugs during any phase of the study. Mean paroxetine plasma levels were lowest with 
concurrent phenytoin therapy (p less than 0.005 when compared with valproate); however, there is no 
clear association between paroxetine plasma concentrations and efficacy. No severe adverse effects 
were seen with co-therapy, no seizures occurred, and no changes in protein binding were found 
(Andersen et al, 1991). 
c)  Paroxetine does not alter in vitro protein binding of phenytoin (Prod Info Paxil(R), 1999). 

 
3.5.1.CC   Frovatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following 
concomitant use of sumatriptan, a 5-hydroxytryptamine-1 (5HT-1) agonist, and a serotonin specific reuptake 
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inhibitor (SSRI) (Prod Info Imitrex(R) Nasal Spray, 2003). Because frovatriptan is a 5HT 1B/1D agonist, a 
similar interaction between SSRIs and frovatriptan may occur (Prod Info Frova(R), 2004). Concurrent use of 
frovatriptan and an SSRI may result in serotonin syndrome which may be life-threatening. Symptoms of 
serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid 
changes in blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and 
diarrhea. Clinicians should be aware that triptans may be commonly used intermittently and that either the 
triptan or the SSRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome with 
patients who are prescribed this combination and monitor them closely for symptoms of serotonin syndrome 
(US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as frovatriptan, and an SSRI may result in a 
life-threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.CD   Furazolidone 

1)  Interaction Effect: weakness, hyperreflexia, and incoordination 
2)  Summary: Although not its primary mechanism of action, furazolidone has monoamine oxidase inhibitor 
activity. Cases of serious sometimes fatal reactions have been reported in patients receiving selective 
serotonin reuptake inhibitors (SSRI) in combination with monoamine oxidase inhibitors (MAOIs). 
Hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma have been reported. 
Furazolidone should not be used in combination with an SSRI, or within a minimum of 14 days of 
discontinuing therapy with a MAOI (Prod Info Furoxone(R), 1999). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If concurrent therapy with furazolidone and a selective serotonin reuptake inhibitor 
(SSRI) is deemed to be necessary, closely monitor the patient for signs of serotonergic excess (mental 
status changes, diaphoresis, fever, weakness, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.CE   Galantamine 

1)  Interaction Effect: increased galantamine plasma concentrations 
2)  Summary: Based upon in vitro studies, the major enzymes involved in galantamine metabolism are 
CYP3A4 and CYP2D6. Paroxetine is a potent inhibitor of CYP2D6. When paroxetine 20 mg daily for 16 days 
was administered concurrently with galantamine, the galantamine oral bioavailability increased 
approximately 40%. Such an increase may warrant caution when coadministering these two medications. 
Monitor for galantamine toxicity including anorexia, nausea, vomiting, dizziness, arrhythmias or 
gastrointestinal bleeding (Prod Info RAZADYNE(R) ER extended release oral capsules, oral tablets, oral 
solution, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Increased galantamine plasma concentrations may result from paroxetine 
inhibition of galantamine CYP2D6-mediated metabolism. Monitor for galantamine toxicity including anorexia, 
nausea, vomiting, dizziness, arrhythmias, or gastrointestinal bleeding (Prod Info RAZADYNE(R) ER 
extended release oral capsules, oral tablets, oral solution, 2007). 
7)  Probable Mechanism: inhibition of cytochrome CYP2D6-mediated galantamine metabolism 

 
3.5.1.CF   Ginkgo 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: The addition of Ginkgo biloba and/or St. John's Wort to therapy with buspirone and fluoxetine 
may have precipitated a hypomanic episode in a case report (Spinella & Eaton, 2002a). It is unclear if 
Ginkgo or St. John's Wort, the combination of both, or other patient factors, contributed to the effect. 
Theoretically, Ginkgo may increase the risk of serotonin syndrome when taken with selective serotonin 
reuptake inhibitors (SSRIs). Caution is advised, especially when ginkgo is taken to counteract sexual 
dysfunction associated with SSRIs. Ginkgo may inhibit monoamine oxidase (Sloley et al, 2000; White et al, 
1996), and has demonstrated serotonergic activity in animals (Ramassamy et al, 1992) which might 
increase the risk of serotonin syndrome when ginkgo is combined with SSRIs. The potential MAO inhibitory 
activity of ginkgo is questionable. A human study did not show MAO inhibition in the brain following oral 
consumption (Fowler et al, 2000). Ginkgo biloba extract inhibited MAO-A/MAO-B in the rat brain in vitro 
(Sloley et al, 2000; White et al, 1996) and MAO-B in human platelets in vitro (White et al, 1996). No 
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significant MAO inhibition was found in mice following oral consumption (Porsolt et al, 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients closely for symptoms of serotonin syndrome if ginkgo is combined 
with selective serotonin reuptake inhibitors (SSRIs). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  A 42-year-old female experienced symptoms consistent with a mixed hypomanic episode following 
concomitant use of fluoxetine, buspirone, Ginkgo biloba, and St. John's Wort. The symptoms resolved 
following discontinuation of Ginkgo and St. John's Wort. The patient was being treated for depression 
following a mild traumatic brain injury with fluoxetine 20 milligrams (mg) twice daily and buspirone 15 
mg twice daily. Several weeks prior to presentation, buspirone was increased to 20 mg twice daily for 
persistent anxiety and the patient began taking Ginkgo biloba, melatonin, and St. John's Wort in 
unspecified doses. Melatonin was considered unlikely to have contributed to her symptoms. Ginkgo and 
St. John's Wort were considered possible contributors since they may potentiate antidepressants, and 
considering the temporal relationship between the use of the herbs and onset of symptoms and 
discontinuation of the herbs and resolution of symptoms. However, the brain injury was considered a 
possible contributor (Spinella & Eaton, 2002).  

 
3.5.1.CG   Heparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
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significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.CH   Hydroxytryptophan 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, 
mental status changes) 
2)  Summary: Hydroxytryptophan (5-HTP) may potentiate the serotonergic effect of selective serotonin 
reuptake inhibitors (SSRIs) (Meltzer et al, 1997a). Since 5-HTP increases serotonin levels, when combined 
with an SSRI, the serotonin level may be increased sufficiently to produce serotonin syndrome. Caution is 
advised with concomitant use of 5-HTP and SSRIs. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: No cases have been reported of serotonin syndrome resulting from this 
combination. Caution is advised if hydroxytryptophan (5-HTP) and a selective serotonin reuptake inhibitor 
(SSRI) are used concomitantly. Monitor the patient for early signs of serotonin syndrome such as anxiety, 
confusion, and disorientation. 
7)  Probable Mechanism: additive serotonergic effect 
8)  Literature Reports 

a)  Hydroxytryptophan (5-HTP) (200 milligrams (mg) orally) as a single dose increased plasma cortisol 
and prolactin levels in both medicated and unmedicated patients with major depression or obsessive 
compulsive disorder (OCD). These responses were greater if the patient was also taking fluoxetine (n = 
16) (p less than 0.0001). Mean fluoxetine dose for depressed patients was 44 mg/day,and for OCD 
patients it was 60 mg/day. Cortisol or prolactin (PRL) levels in patients taking 5-HTP with tricyclic 
antidepressants (n = 14) or those receiving no medication (n = 83) were not significantly different from 
each other. A measurement of serotonergic effects of antidepressants can be evaluated by measuring 
hypothalamic-pituitary-adrenal (HPA) axis or PRL response. No clinical manifestations of serotonin 
syndrome were reported in patients taking 5-HTP concomitantly with fluoxetine (Meltzer et al, 1997).  

 
3.5.1.CI   Ibuprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CJ   Iloperidone 

1)  Interaction Effect: increased plasma concentrations of iloperidone 
2)  Summary: Coadministration of iloperidone and paroxetine results in increased plasma levels of 
iloperidone and therefore requires a dose reduction of iloperidone (Prod Info FANAPT(TM) oral tablets, 
2009). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: If administered with paroxetine, reduce iloperidone doses by one-half. Upon 
withdrawal of paroxetine from the combination therapy, resume the previous iloperidone dose (Prod Info 
FANAPT(TM) oral tablets, 2009). 
7)  Probable Mechanism: inhibition of the CYP2D6-mediated metabolism of iloperidone 
8)  Literature Reports 
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a)  Schizophrenic patients (ages 18 to 65 years) receiving paroxetine 20 mg/day for 5 to 8 days and 
multiple doses of iloperidone 8 or 12 mg twice daily experienced an increase in mean steady-state peak 
iloperidone concentrations by about 1.6-fold. Concentrations of the P88 metabolite were similarly 
increased, while the mean steady-state peak concentrations of the P95 metabolite were decreased by 
one-half(Prod Info FANAPT(TM) oral tablets, 2009). 

 
3.5.1.CK   Iloprost 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.CL   Imipramine 

1)  Interaction Effect: imipramine toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Paroxetine coadministered with desipramine or imipramine produced higher serum 
concentrations of the tricyclic antidepressant (TCA) in some patients (Prod Info Paxil CR(TM), 2003b; 
Hartter et al, 1994; Brosen et al, 1993a). Paroxetine's effect on TCAs may resemble that of fluoxetine 
(another selective serotonin reuptake inhibitor), which is known to inhibit TCA metabolism (Aranow et al, 
1989; Vaughan, 1988; Goodnick, 1989). With coadministration, monitor patients for imipramine toxicity. 
Imipramine doses may need to be reduced. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of paroxetine with other drugs that are metabolized by 
cytochrome P450 2D6 (CYP2D6) should be approached with caution. When paroxetine is coadministered 
with imipramine, monitor patients for signs and symptoms of imipramine toxicity (dry mouth, sedation, 
urinary retention, blurred vision). Imipramine doses may need to be reduced. 
7)  Probable Mechanism: decreased cytochrome P450 2D6-mediated imipramine metabolism 
8)  Literature Reports 

a)  The effect of paroxetine on desipramine metabolism was studied in nine extensive metabolizers 
(EM) and eight poor metabolizers (PM) of desipramine. Subjects took a single oral dose of desipramine 
before starting paroxetine and a second dose after 11 days of paroxetine use. After the addition of 
paroxetine, EMs experienced a 5-fold decrease in clearance of desipramine, indicating that paroxetine 
inhibits oxidation reactions catalyzed by CYP2D6. PMs had a slight increase in clearance of 
desipramine with paroxetine. With concurrent administration of desipramine and paroxetine, interaction 
of the two drugs may result in a need for dosage adjustments, especially in extensive metabolizers of 
desipramine (Brosen et al, 1993).  

 
3.5.1.CM   Indomethacin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
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an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CN   Indoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CO   Iproniazid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with paroxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of serotonin 
specific reuptake inhibitors and MAO inhibitors (Prod Info Paxil(R), 1999d; Lappin & Auchincloss, 1994k; 
Graber et al, 1994k; Suchowersky & de Vries, 1990k). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of paroxetine and a MAO inhibitor is contraindicated. Wait at least 
two weeks after discontinuing a MAO inhibitor before initiating paroxetine, and at least two weeks after 
discontinuing paroxetine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of SSRIs and monoamine oxidase inhibitors can produce a toxic reaction known as 
serotonin syndrome (Sternbach, 1991j). Serotonin syndrome is a condition of serotonergic 
hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, 
diaphoresis, shivering, and tremor. If the syndrome is not recognized and correctly treated, fatality can 
result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994j).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was 
added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the first 
sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
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inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five 
half-lives of the parent drug and any active metabolites (Graber et al, 1994j).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990j). One case involved a first episode of mania being observed approximately one month 
after adding selegiline to fluoxetine. The patient improved two months after both drugs were 
discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine to selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.CP   Isocarboxazid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with paroxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of serotonin 
specific reuptake inhibitors and MAO inhibitors (Prod Info Paxil(R), 2003f; Lappin & Auchincloss, 1994m; 
Graber et al, 1994m; Suchowersky & de Vries, 1990m). Concomitant use is contraindicated (Prod Info 
Marplan(R), 1998). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of paroxetine and an MAO inhibitor is contraindicated. Wait at 
least two weeks after discontinuing an MAO inhibitor before initiating paroxetine, and at least two weeks 
after discontinuing paroxetine before initiating therapy with an MAOI. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of SSRIs and monoamine oxidase inhibitors can produce a toxic reaction known as 
serotonin syndrome (Sternbach, 1991k). Serotonin syndrome is a condition of serotonergic 
hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, 
diaphoresis, shivering, and tremor. If the syndrome is not recognized and correctly treated, fatality can 
result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994l).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was 
added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the first 
sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five 
half-lives of the parent drug and any active metabolites (Graber et al, 1994l).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990l). One case involved a first episode of mania being observed approximately one month 
after adding selegiline to fluoxetine. The patient improved two months after both drugs were 
discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine to selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.CQ   Isoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
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6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CR   Ketoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CS   Ketorolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 
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3.5.1.CT   Lamifiban 
1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.CU   Lexipafant 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.CV   Linezolid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent use of linezolid and paroxetine is contraindicated. A 2-week washout period 
should be used between the administration of linezolid and paroxetine (Prod Info PAXIL CR(R) controlled-
release oral tablets, 2008; Prod Info PAXIL(R) oral tablets, suspension, 2008). Linezolid is a reversible, 
nonselective inhibitor of monoamine oxidase. Concurrent administration or overlapping therapy with 
paroxetine and a monoamine oxidase (MAO) inhibitor may result in CNS toxicity or serotonin syndrome such 
as neuromuscular abnormalities (including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral 
hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, mydriasis, diaphoresis, and 
diarrhea), and mental status changes (including agitation and delirium). Serious, even fatal, reactions have 
been reported (Boyer & Shannon, 2005). There have been spontaneous reports of serotonin syndrome 
associated with concomitant use of linezolid and serotonergic agents (Wigen & Goetz, 2002; Prod Info 
ZYVOX(R) IV injection, oral tablets, oral suspension, 2008). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of linezolid and paroxetine is contraindicated. Allow a minimum 2-
week washout period between the administration of these drugs (Prod Info PAXIL CR(R) controlled-release 
oral tablets, 2008; Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Linezolid may cause serotonin syndrome in patients receiving selective serotonin reuptake inhibitors. 
A 56-year-old female with a history of depression, chronic hepatitis C infection, hypertension, diabetes, 
and cervical stenosis was admitted for elective laminectomy. There was evidence of hepatic cirrhosis 
with an abdominal CT scan. Her medications preoperatively included paroxetine, IFN-alpha, felodipine, 
terazosin, lisinopril, insulin, methocarbamol, morphine sulfate, and ibuprofen. The last dose of 
paroxetine was administered on postoperative day 14. At that point it was discovered that the patient an 
infected surgical site and empiric therapy with vancomycin was initiated. The patient remained febrile, 
however, and linezolid was substituted for vancomycin. Within 24 hours the patient developed delirium, 
hypertension, hostility, anger, and tremors. Serotonin syndrome was diagnosed and linezolid therapy 
was discontinued. Vancomycin was reinstated and within 48 hours the patient returned to her baseline 
mental status. The serum half-life of paroxetine is 21 hours. It is likely that the inhibitory effect of 
linezolid combined with residual paroxetine activity produced serotonin syndrome in this patient. This 
particular patient may have been at increased risk for this syndrome because of her other medications 
as well as a decreased hepatic clearance. The author suggests that in high-risk patients, a 2-week 
washout period is advised between the discontinuation of selective serotonin reuptake inhibitors and 
initiation of linezolid (Wigen & Goetz, 2002). 
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3.5.1.CW   Lithium 

1)  Interaction Effect: possible increased lithium concentrations and/or an increased risk of SSRI-related 
serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Concomitant use of lithium and various SSRIs has been associated with enhanced side 
effects of either or both drugs, and with or without elevated lithium levels. The combination has resulted in 
neurotoxicity and increased lithium levels in one case report (Salama & Shafey, 1989a). Signs and 
symptoms of lithium toxicity and serotonin syndrome have also been reported in patients who demonstrated 
therapeutic serum lithium levels while on concurrent fluoxetine and lithium (Muly et al, 1993a; Noveske et al, 
1989a). Two studies have failed to identify a pharmacokinetic interaction between lithium and citalopram 
(Gram et al, 1993a; Baumann et al, 1996a). Combined administration of citalopram (40 mg daily for 10 days) 
and lithium (30 mmol/day for 5 days) had no significant effect on the pharmacokinetics of citalopram or 
lithium. However, plasma lithium levels should be monitored with appropriate adjustment to the lithium dose 
in accordance with standard clinical practice. Lithium may enhance the serotonergic effects of citalopram, 
therefore caution should be exercised when citalopram and lithium are coadministered (Prod Info Celexa(R), 
2004). Concurrent use of fluvoxamine and lithium has led to case reports of increased lithium levels and 
neurotoxicity, serotonin syndrome, somnolence, and mania (Salama & Shafey, 1989a; Ohman & Spigset, 
1993a; Evans & Marwick, 1990; Burrai et al, 1991a). No pharmacokinetic interference was apparent during a 
multiple-dose study of coadministered lithium and paroxetine (Prod Info Paxil CR(TM), 2003i). If these two 
agents are to be given concomitantly, the manufacturer suggests that caution be used until more clinical 
experience is available. Drug interactions leading to lithium toxicity have been reported when lithium was 
coadministered with fluoxetine and fluvoxamine (both in the same pharmacological class as paroxetine, eg, 
selective serotonin reuptake inhibitors) (Ohman & Spigset, 1993a; Salama & Shafey, 1989a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Monitor patients on concurrent lithium and selective serotonin reuptake inhibitor 
therapy for increased plasma concentrations of lithium. In addition, monitor patients for signs and symptoms 
associated with serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Concomitant administration of oral lithium carbonate and oral fluoxetine resulted in increased lithium 
serum levels with lithium toxicity in a 44-year-old woman with a bipolar affective disorder (Salama & 
Shafey, 1989). Fluoxetine 20 mg daily was added to a regimen of lithium 1200 mg daily following patient 
complaints of weakness, tiredness, decreased concentration, and early morning awakening. Lithium 
serum levels increased to 1.7 mEq/L from a range of 0.75 to 1.15 mEq/L prior to fluoxetine. Fluoxetine 
was discontinued and the dose of lithium decreased; this resulted in a decrease in the lithium serum 
level within 48 hours to 1.2 mEq/L. The neurologic symptoms subsided within seven days as the lithium 
serum level decreased to 0.9 mEq/L. The contribution of fluoxetine to lithium toxicity in this patient was 
obscured by the fact that the lithium was reduced at the time of fluoxetine withdrawal. 
b)  A 53-year old woman who had been taking fluoxetine 20 mg daily and lorazepam 0.5 mg four times 
daily for a major depressive disorder had lithium 900 mg per day added to her regimen in order to 
augment her response to fluoxetine. Within 48 hours, the patient became confused, ataxic, and 
developed a coarse tremor in her right arm. Vital signs showed a rectal temperature of 101 degrees F, 
and laboratory values were normal except for an elevated leukocyte count and slightly elevated bilirubin 
level. After discontinuation of lithium and fluoxetine, the patient's symptoms resolved over the next four 
days. At no point did the lithium levels reach a toxic level, suggesting that the patient's symptoms were 
due to a toxic reaction between fluoxetine and lithium (Noveske et al, 1989). 
c)  Serotonin syndrome was precipitated when lithium 300 mg twice daily was added to a three-month 
regimen of fluoxetine 40 mg per day. Five days later, the patient's lithium level was measured at 0.65 
mEq/L and the dose was increased to 300 mg three times daily. Two days after this dosage change, the 
patient experienced akathisia, myoclonus, hyperreflexia, shivering, tremor, diarrhea, and incoordination. 
After discontinuation of lithium and initiation of cyproheptadine therapy, the patient's symptoms began to 
improve. The patient was discharged on a regimen of fluoxetine 40 mg per day without further 
symptoms of serotonin syndrome (Muly et al, 1993). 
d)  Eight healthy male volunteers completed three phases of an interaction study to determine the 
effects of coadministered lithium and citalopram. All subjects were extensive metabolizers of sparteine, 
indicating normal cytochrome P450 2D6 enzyme activity. Although lithium is not influenced by drug 
oxidation, citalopram metabolites are excreted by the kidney, as is lithium. Each subject received 
citalopram 40 mg alone as a single daily dose for 10 days, lithium 30 mmol (1980 mg) alone daily for 
five days, and lithium coadministered with citalopram on days 3-7. At least two weeks separated each 
treatment phase. Results showed that the concurrent administration of citalopram and lithium did not 
significantly alter the pharmacokinetics of lithium (Gram et al, 1993). 
e)  Twenty-four patients experiencing depression (DSM III criteria) were randomized under double-blind 
conditions to receive citalopram (40 mg to 60 mg daily) and lithium carbonate (800 mg daily) or placebo. 
All of the subjects had failed to respond to four weeks of citalopram monotherapy. Lithium was 
coadministered on days 29 to 42. No evidence of a pharmacokinetic interaction between lithium and 
citalopram was noted, and cotherapy was well tolerated (Baumann et al, 1996). 
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f)  Serotonin syndrome was described in a 53-year-old patient who was stabilized on lithium 1400 mg 
daily (serum level 0.71 mmol/L) and was given fluvoxamine 50 mg daily. Over a 10-day period the 
fluvoxamine dose was increased to 200 mg daily; tremor and difficulty with fine hand movements 
developed. After two weeks, tremor, impaired motor function coordination, marked bilateral 
hyperreflexia of biceps and knee jerks, and clonus in both ankles were seen. After 12 weeks of 
continued therapy, during which time no further deterioration occurred, nortriptyline 100 mg daily 
replaced fluvoxamine, and the neuromuscular symptoms abated over a 2-week period. After four weeks 
the patient's neurological exam was normal (Ohman & Spigset, 1993). 
g)  Three cases of mania were reported in patients who were treated with lithium and fluvoxamine. The 
mania appeared 10 days, four weeks, and five weeks, respectively, after cotherapy was begun. 
Fluvoxamine was discontinued and, in two of the three patients, the mania resolved, and successful 
treatment of depression occurred with lithium alone. The third patient improved, but depression 
reappeared within a month of fluvoxamine discontinuation (Burrai et al, 1991). 
h)  In an open-labeled, placebo-controlled study, lithium 600 mg was administered to 16 subjects orally 
twice daily on days one through eight and once in the morning on day nine. In addition, oral sertraline 
100 mg or placebo was given twice, ten hours and two hours prior to lithium dosing on day nine. The 
steady-state lithium level was only decreased by 1.4% (0.01 mEq/L) and the lithium renal clearance 
increased by 6.9% (0.11 L/hour) when sertraline was coadministered. Seven subjects experienced side 
effects, mainly tremors, after receiving lithium and sertraline, whereas no subjects who ingested 
placebo and lithium experienced side effects (Wilner et al, 1991). 

 
3.5.1.CX   Lofepramine 

1)  Interaction Effect: lofepramine toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Paroxetine coadministered with desipramine or imipramine produced higher serum 
concentrations of the tricyclic antidepressant (TCA) in some patients (Hartter et al, 1994a; Brosen et al, 
1993c). Although not reported specifically with lofepramine, a similar interaction could be expected. 
Paroxetine's effect on TCAs may resemble that of fluoxetine (another selective serotonin reuptake inhibitor), 
which is known to inhibit TCA metabolism (Aranow et al, 1989a; Vaughan, 1988a; Goodnick, 1989a). With 
coadministration, monitor patients for lofepramine toxicity. Lofepramine doses may need to be reduced 
(Prod Info Paxil CR(TM), 2003c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When lofepramine is coadministered with paroxetine, monitor patients for signs 
and symptoms of lofepramine toxicity (dry mouth, sedation, urinary retention, blurred vision). Lofepramine 
doses may need to be reduced. 
7)  Probable Mechanism: decreased lofepramine metabolism 
8)  Literature Reports 

a)  The effect of paroxetine on desipramine metabolism was studied in 9 extensive metabolizers (EM) 
and 8 poor metabolizers (PM) of desipramine. Subjects took a single oral dose of desipramine before 
starting paroxetine and a second dose after 11 days of paroxetine use. After the addition of paroxetine, 
EMs experienced a 5-fold decrease in clearance of desipramine, indicating that paroxetine inhibits 
oxidation reactions catalyzed by CYP2D6. PMs had a slight increase in clearance of desipramine with 
paroxetine. With concurrent administration of desipramine and paroxetine, interaction of the two drugs 
may result in a need for dosage adjustments, especially in extensive metabolizers of desipramine 
(Brosen et al, 1993b).  

 
3.5.1.CY   Lornoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
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an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CZ   Meclofenamate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DA   Mefenamic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DB   Meloxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
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increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DC   Methylphenidate 

1)  Interaction Effect: increased selective serotonin reuptake inhibitor plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the 
metabolism of selective serotonin reuptake inhibitors (SSRIs). Downward dose adjustments of the SSRI may 
be necessary when it is used concurrently with methylphenidate. Additionally, when initiating or 
discontinuing methylphenidate, the SSRI dose may need to be adjusted as needed (Prod Info METADATE 
CD(R) extended-release oral capsules, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing methylphenidate to patients who take an selective 
serotonin reuptake inhibitor (SSRI). Concomitant use of methylphenidate and an SSRI may cause elevated 
SSRI plasma concentrations. Consider a decrease in the dose of SSRI when these agents are 
coadministered. Additionally, consider adjusting the SSRI dose if necessary when initiating or discontinuing 
methylphenidate therapy (Prod Info METADATE CD(R) extended-release oral capsules, 2007). 
7)  Probable Mechanism: inhibition of selective serotonin reuptake inhibitor metabolism by methylphenidate 

 
3.5.1.DD   Metoprolol 

1)  Interaction Effect: an increased risk of metoprolol adverse effects (shortness of breath, bradycardia, 
hypotension, acute heart failure) 
2)  Summary: Paroxetine was shown to alter the pharmacokinetics and enhance the pharmacodynamics of 
metoprolol, most likely through inhibition of cytochrome P450 2D6 enzymes necessary for metoprolol 
metabolism. Multiple-dose intake of both paroxetine and metoprolol may require a reduction in the dose of 
metoprolol to prevent metoprolol adverse effects, such as bradycardia, hypotension, and 
bronchoconstriction due to loss of cardioselectivity (Hemeryck et al, 2000a). Consider other therapies, such 
as atenolol or bisoprolol, which are not metabolized through CYP2D6 mechanisms, or alternative 
antidepressant therapy (Onalan et al, 2008). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving concurrent therapy with metoprolol and paroxetine should be 
monitored for bradycardia and loss of cardioselectivity. Dose reductions of metoprolol, a change from 
metoprolol to atenolol or bisoprolol, or substitution of paroxetine with an alternative antidepressant may be 
necessary. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metoprolol metabolism 
8)  Literature Reports 

a)  Eight healthy male volunteers participated in an open-label trial to determine whether administration 
of multiple-dose paroxetine altered the stereoselective pharmacokinetics and pharmacodynamics of 
metoprolol. All participants received metoprolol 100 mg on day 1, followed on day 2 through 7 by 
paroxetine 10 mg twice daily. Another dose of metoprolol 100 mg was given on day 8. Paroxetine 
caused an 8-fold (from 169 ng/h/mL to 1340 ng/h/mL) and a 5-fold (from 279 ng/h/mL to 1418 ng/h/mL) 
increase in the area under the concentration-time curve (AUC) of (R)- and (S)- metoprolol, respectively. 
For both enantiomers of metoprolol, the maximum concentration (Cmax) and half-life were 
approximately doubled during therapy with paroxetine. The stereoselectivity of metoprolol was virtually 
eliminated following paroxetine, with the (S)/(R) AUC ratio decreasing from 1.72 to 1.07. 
Pharmacodynamically, the increase in (S)- metoprolol plasma concentrations was associated with a 
more sustained beta-blockade as demonstrated by a reduction in exercise heart rate and exercise 
systolic blood pressure (Hemeryck et al, 2000). 
b)  Fifteen days after initiating metoprolol (50 mg/day) therapy, a 63-year-old woman maintained on 
paroxetine 20 mg/day and alprazolam 0.5 mg/day for the previous year experienced complete 
atrioventricular (AV) block and syncope. Metoprolol was discontinued, and 3 days later the patient was 
asymptomatic with normal blood pressure and heart rate. A 12-lead electrocardiography (ECG) showed 
complete AV block with a narrow QRS escape rhythm of 40 beats/minute. Coronary angiogram was 
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unremarkable and the results of all other diagnostic tests were normal. Paroxetine was discontinued, 
and by day 5 the AV block had completely resolved. Subsequent similar doses of either paroxetine or 
metoprolol monotherapy did not induce bradyarrhythmia in this patient (Onalan et al, 2008). 

 
3.5.1.DE   Milnacipran 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent use of milnacipran and an SSRI may result in hypertension, coronary artery 
vasoconstriction or serotonin syndrome, which may be life-threatening. Symptoms of serotonin syndrome 
may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood 
pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info 
SAVELLA(R) oral tablets, 2009). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of milnacipran and an SSRI may result in hypertension and 
coronary artery vasoconstriction, through the additive serotonergic effects. If these agents are used 
together, discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms of 
serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination), especially during treatment 
initiation and dose increases (Prod Info SAVELLA(R) oral tablets, 2009). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.DF   Moclobemide 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with paroxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of serotonin 
specific reuptake inhibitors and MAO inhibitors (Prod Info Paxil(R), 2003h; Lappin & Auchincloss, 1994s; 
Graber et al, 1994s; Suchowersky & de Vries, 1990s). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of paroxetine and an MAO inhibitor is contraindicated. Wait at 
least two weeks after discontinuing an MAO inhibitor before initiating paroxetine, and at least two weeks 
after discontinuing paroxetine before initiating therapy with an MAOI. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of SSRIs and monoamine oxidase inhibitors can produce a toxic reaction known as 
serotonin syndrome (Sternbach, 1991n). Serotonin syndrome is a condition of serotonergic 
hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, 
diaphoresis, shivering, and tremor. If the syndrome is not recognized and correctly treated, fatality can 
result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994r).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was 
added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the first 
sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five 
half-lives of the parent drug and any active metabolites (Graber et al, 1994r).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990r). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine. The patient improved two months after both drugs were 
discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine to selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  
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e)  Five fatal overdose cases were reported due to serotonin syndrome. In three of the five cases, the 
drug combination that induced the fatal syndrome was moclobemide, a selective monoamine oxidase 
inhibitor, and citalopram. Of the three patients, blood concentrations of moclobemide ranged from five 
times the therapeutic level to 50 times the therapeutic level, and citalopram concentrations ranged from 
normal therapeutic levels to five times the therapeutic level (Neuvonen et al, 1993).  

 
3.5.1.DG   Morniflumate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DH   Nabumetone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DI   Nadroparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
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4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.DJ   Naproxen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DK   Naratriptan 
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1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Rare incidences of weakness, hyperreflexia, and incoordination have been reported with the 
concurrent use of a selective serotonin reuptake inhibitor (SSRI) and a 5-hydroxytryptamine-1 (5HT-1) 
agonist (Prod Info Amerge(TM), 2002). Concurrent use of a triptan and an SSRI may result in serotonin 
syndrome which may be life-threatening. Symptoms of serotonin syndrome may include restlessness, 
hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, increased body 
temperature, overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be aware that triptans 
may be commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different 
physician. Discuss the risks of serotonin syndrome with patients who are prescribed this combination and 
monitor them closely for symptoms of serotonin syndrome (US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as naratriptan, and an SSRI may result in a life-
threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.DL   Nebivolol 

1)  Interaction Effect: increased nebivolol exposure and plasma levels 
2)  Summary: Nebivolol is partially metabolized by the CYP2D6 isozyme. Coadministration of a single 10 mg 
dose of dose of nebivolol in healthy adults (n=10) receiving fluoxetine, a CYP2D6 inhibitor, at a dose of 20 
mg/day for 21 days led to 8- and 3-fold increases in the AUC and Cmax, respectively, of d-nebivolol 
(pharmacologically active isomer). Although not studied with paroxetine, also a CYP2D6 inhibitor, a similar 
interaction can be expected. Closely monitor blood pressure in patients receiving nebivolol and paroxetine 
concomitantly. Downward dose adjustments of nebivolol may be necessary (Prod Info BYSTOLIC(TM) oral 
tablets, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of nebivolol with a CYP2D6 inhibitor, such as paroxetine, may 
result in increased exposure and plasma concentrations of nebivolol. In patients receiving these agents 
concomitantly, closely monitor blood pressure. Reduced doses of nebivolol may be necessary (Prod Info 
BYSTOLIC(TM) oral tablets, 2007). 
7)  Probable Mechanism: inhibition of CYP2D6-mediated nebivolol metabolism 

 
3.5.1.DM   Nefazodone 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: One case report describes the development of serotonin syndrome in a female who had 
stopped nefazodone after a two-week tapering period and started paroxetine therapy one day after the 
complete discontinuation of nefazodone. A repeat challenge with paroxetine seven days later did not result 
in the recurrence of symptoms (John et al, 1997a). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Because of the long half-lives of some nefazodone active metabolites, a seven-
day washout period should be observed between the discontinuation of nefazodone and the initiation of 
paroxetine therapy. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A 51-year old female with bipolar affective disorder had received nefazodone for six months and had 
tapered the dose to 75 mg every twelve hours over two weeks. One day after stopping nefazodone 
therapy, she started paroxetine 20 mg daily and valproic acid 250 mg three times daily. She was 
agitated and incoherent and then became unresponsive, with shaking movements in her arms and legs. 
Upon admission to the emergency department, she was diaphoretic, with uncoordinated body tremors, 
flailing arms, twitching legs, and dilated pupils. Her body temperature rose to 102.2 F, and her creatine 
kinase (CK) values reached 25,520 U/L by day 3. She became afebrile, and muscle rigidity dissipated 
by day 4. A repeat challenge with paroxetine seven days later did not result in the recurrence of 
symptoms. Nefazodone has a half-life of 1.9 to 2.9 hours, but several active metabolites exist, with half-
lives of 18 to 33 hours. The authors postulated that in this patient, nefazodone metabolites caused 
serotonin syndrome when the patient ingested paroxetine. A seven day washout period is 
recommended after the discontinuation of nefazodone before the administration of any selective 
serotonin reuptake inhibitor is started (John et al, 1997).  
b)  Serotonin syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, 
myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome 
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is not recognized and correctly treated, fatality can result (Sternbach, 1991e).  
 
3.5.1.DN   Nialamide 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with paroxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of serotonin 
specific reuptake inhibitors and MAO inhibitors (Prod Info Paxil(R), 1999g; Lappin & Auchincloss, 1994u; 
Graber et al, 1994u; Suchowersky & de Vries, 1990u). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of paroxetine and a MAO inhibitor is contraindicated. Wait at least 
two weeks after discontinuing a MAO inhibitor before initiating paroxetine, and at least two weeks after 
discontinuing paroxetine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of SSRIs and monoamine oxidase inhibitors can produce a toxic reaction known as 
serotonin syndrome (Sternbach, 1991p). Serotonin syndrome is a condition of serotonergic 
hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, 
diaphoresis, shivering, and tremor. If the syndrome is not recognized and correctly treated, fatality can 
result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994t).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was 
added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the first 
sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five 
half-lives of the parent drug and any active metabolites (Graber et al, 1994t).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990t). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine. The patient improved two months after both drugs were 
discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine to selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.DO   Niflumic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
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use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DP   Nimesulide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DQ   Nortriptyline 

1)  Interaction Effect: nortriptyline toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Concurrent use of paroxetine with tricyclic antidepressants (TCAs) produces increased TCA 
serum concentrations and may result in TCA toxicity (Prod Info Paxil CR(TM), 2003d; DeVane, 1994; 
Riesenman, 1995; Murray, 1992; Brosen et al, 1993e). The mechanism of this interaction involves potent 
inhibition by paroxetine of the cytochrome P450IID6 (CYP2D6) isoenzyme, the principal enzyme in TCA 
metabolism. Paroxetine may also weakly inhibit other P450 isoenzymes involved in TCA clearance. Other 
selective serotonin reuptake inhibitors (fluoxetine, fluvoxamine) have demonstrated similar effects on TCA 
metabolism. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine is coadministered with nortriptyline, monitor patients for signs 
and symptoms of nortriptyline toxicity (dry mouth, sedation, urinary retention, blurred vision). Nortriptyline 
doses may need to be reduced. 
7)  Probable Mechanism: decreased cytochrome P450 2D6-mediated nortriptyline metabolism 
8)  Literature Reports 

a)  The effect of paroxetine on desipramine metabolism was studied in 9 extensive metabolizers (EM) 
and 8 poor metabolizers (PM) of desipramine (Brosen et al, 1993d). Subjects took a single oral dose of 
desipramine before starting paroxetine and a second dose after 11 days of paroxetine use. After the 
addition of paroxetine, EMs experienced a 5-fold decrease in clearance of desipramine, indicating that 
paroxetine inhibits oxidation reactions catalyzed by CYP2D6. PMs had a slight increase in clearance of 
desipramine during paroxetine coadministration. With concurrent administration of desipramine and 
paroxetine, an interaction of the two drugs may result in a need for dosage adjustments, especially in 
extensive metabolizers of desipramine.  
b)  A 35-year-old male began treatment with nortriptyline for his first depressive episode and obtained a 
steady-state serum level of 122 ng/mL (therapeutic level 50 to 150 ng/mL) at a daily dose of 150 mg. 
Because no improvement of his depression occurred, paroxetine 30 mg daily and thioridazine 50 mg at 
bedtime were added. A week later, the patient was irritable and complained of dry mouth and 
constipation. His nortriptyline level at this time was 337 ng/mL and his dose of nortriptyline was 
decreased to 75 mg daily. The most likely explanation for the increase in this patient's nortriptyline 
concentration was the addition of paroxetine, although thioridazine may have also played a role. 
Paroxetine may have inhibited the 10-hydroxylation of nortriptyline via the cytochrome P450 2D6 
pathway. However, other studies have shown that thioridazine has the potential to also inhibit this 
metabolic pathway (Ghaemi & Kirkwood, 1998).  
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3.5.1.DR   Oxaprozin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DS   Paliperidone 

1)  Interaction Effect: increased plasma concentrations of paliperidone 
2)  Summary: Concurrent use of paliperidone and paroxetine may result in increased paliperidone plasma 
concentrations. Paliperidone (9-hydroxyrisperidone) is the major active metabolite of risperidone (Prod Info 
INVEGA(TM) extended-release oral tablets, 2007). Concomitant use of paroxetine and risperidone has 
resulted in increased plasma concentrations of both risperidone and 9-hydroxyrisperidone, particularly at 
higher (40 mg) paroxetine doses (Saito et al, 2005; Spina et al, 2001). Use caution when paliperidone and 
paroxetine are used concomitantly. Consider monitoring for increased paliperidone side effects, including 
neuroleptic malignant syndrome, QTc prolongation, or tardive dyskinesia. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when paliperidone and paroxetine are used concomitantly as this may 
result in increased paliperidone plasma concentrations (Prod Info INVEGA(TM) extended-release oral 
tablets, 2007). Consider monitoring for increased paliperidone side effects, including neuroleptic malignant 
syndrome, QTc prolongation, or tardive dyskinesia. 
7)  Probable Mechanism: inhibition of the CYP2D6-mediated metabolism of paliperidone 
8)  Literature Reports 

a)  In a drug interaction study, paliperidone exposures were a significant 16% (90% confidence interval, 
4% to 30%) higher on average in CYP2D6 extensive metabolizers who were treated concomitantly with 
a single dose of paliperidone 3 mg and paroxetine 20 mg/day. Studies with higher paroxetine doses 
have not been conducted. The clinical relevance is not known (Prod Info INVEGA(TM) extended-
release oral tablets, 2007). 
b)  Paroxetine, a potent inhibitor of cytochrome CYP2D6, may impair the elimination of risperidone, 
primarily by inhibiting CYP2D6-mediated alpha-hydroxylation and, to a lesser extent, by simultaneously 
affecting the further metabolism of 9-hydroxyrisperidone (9-OH-risperidone) or other pathways of 
risperidone biotransformation. In a study including 10 patients diagnosed with schizophrenia (n=7) or 
schizoaffective disorder depressive type (n=3), risperidone plasma concentrations increased when 
paroxetine was coadministered with risperidone. Patients were stabilized on risperidone therapy 4 to 8 
mg/day and received adjunctive paroxetine 20 mg/day to treat negative symptoms, concomitant 
depression, or both. Risperidone dosage remained constant throughout the duration of the study. A 
significant elevation in risperidone plasma concentrations (p less than 0.01) and a slight, nonsignificant 
decrease in 9-OH-risperidone occurred. After 4 weeks of paroxetine treatment, the total concentration of 
risperidone and 9-OH-risperidone was increased by 45% (p less than 0.05). The mean plasma 
risperidone to 9-OH-risperidone ratio also changed significantly (p less than 0.001) with concomitant 
paroxetine treatment. Extrapyramidal side effects occurred in one patient during the second week of 
paroxetine coadministration. Total plasma levels of risperidone in this patient increased 62% over 
baseline values during paroxetine coadministration. The occurrence of extrapyramidal symptoms in 
patients after addition of SSRIs to antipsychotics might also be caused by an additive 
pharmacodynamic effect of paroxetine (Spina et al, 2001). 
c)  Risperidone plasma concentrations increased when risperidone-treated inpatients (n=12) with 
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schizophrenia and negative symptoms were coadministered incremental doses of paroxetine. Prior to 
initiating paroxetine, patients were receiving risperidone 2 mg twice daily for at least 6 weeks and 
steady-state plasma concentrations of risperidone and 9-hydroxyrisperidone (9-OH-risperidone) had 
been achieved. Paroxetine doses were administered in 3 consecutive 4-week increments of 10 mg/day, 
20 mg/day, and 40 mg/day. Mean risperidone plasma concentrations during 10-, 20-, and 40-mg 
paroxetine treatment were 3.8- (95% confidence interval (CI), 3.2 to 5.8; p less than 0.01) , 7.1- (95% 
CI, 5.3 to 16.5; p less than 0.01), and 9.7-fold (95% CI, 7.8 to 22.5; p less than 0.01) higher compared 
with baseline. Increases in 9-OH-risperidone concentrations were not significant with paroxetine use. 
Mean active moiety (risperidone plus 9-OH-risperidone) plasma concentrations increased by 1.8-fold 
(95% CI, 1.4 to 2.7; p less than 0.05) during the 40-mg paroxetine dose; increases were not significant 
with 10- or 20-mg doses. Metabolic ratio was significantly increased (p less than 0.01) by 4.2-fold (95% 
CI, 3.4 to 6.2) with 10 mg of paroxetine, by 8.2-fold (95% CI, 6 to 16) with 20 mg, and by 12.6-fold (95% 
CI, 9.6 to 26.8) with 40 mg. Negative symptom scores were significantly improved during all paroxetine 
doses; however, extrapyramidal symptoms scores were significantly higher during 20- and 40-mg 
doses. The authors suggest that low-dose coadministration of paroxetine with risperidone may be safe 
and effective for treating schizophrenia with negative symptoms (Saito et al, 2005). 

 
3.5.1.DT   Parecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DU   Pargyline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with paroxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of serotonin 
specific reuptake inhibitors and MAO inhibitors (Prod Info Paxil(R), 1999c; Lappin & Auchincloss, 1994i; 
Graber et al, 1994i; Suchowersky & de Vries, 1990i). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of paroxetine and a MAO inhibitor is contraindicated. Wait at least 
two weeks after discontinuing a MAO inhibitor before initiating paroxetine, and at least two weeks after 
discontinuing paroxetine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of SSRIs and monoamine oxidase inhibitors can produce a toxic reaction known as 
serotonin syndrome (Sternbach, 1991i). Serotonin syndrome is a condition of serotonergic 
hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, 
diaphoresis, shivering, and tremor. If the syndrome is not recognized and correctly treated, fatality can 
result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
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with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994h).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was 
added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the first 
sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five 
half-lives of the parent drug and any active metabolites (Graber et al, 1994h).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990h). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine. The patient improved two months after both drugs were 
discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine to selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.DV   Parnaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  

Page 94 of 175MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.21, page 94

Case 3:09-cv-00080-TMB     Document 78-29      Filed 03/24/2010     Page 94 of 175



d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.DW   Pentosan Polysulfate Sodium 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.DX   Perhexiline 

1)  Interaction Effect: an increased risk of perhexiline toxicity (ataxia, lethargy, nausea) 
2)  Summary: Paroxetine therapy resulted in perhexiline toxicity in an 86-year-old female patient following 
five weeks of concurrent therapy. Perhexiline is metabolized by the cytochrome P450 2D6 enzyme system, 
and paroxetine is widely known to inhibit these same enzymes (Alderman, 1998a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Closely monitor patients receiving concurrent therapy with perhexiline and 
paroxetine for signs and symptoms of perhexiline toxicity, including ataxia, lethargy, and nausea. Trough 
serum perhexiline levels (normal range 0.15 to 0.60 mg/L) may also be helpful in diagnosing perhexiline 
toxicity. 
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7)  Probable Mechanism: inhibition by paroxetine of cytochrome P450 2D6-mediated perhexiline metabolism 
8)  Literature Reports 

a)  An elderly female patient receiving perhexiline 100 mg twice daily experienced recurrent falls, 
dizziness, and nausea five weeks after paroxetine 20 mg once daily was prescribed for depression. A 
perhexiline serum concentration one week after paroxetine was initiated was 0.67 mg/L. Four weeks 
later, upon admission to the hospital, her perhexiline concentration was 2.02 mg/L. Both paroxetine and 
perhexiline were discontinued, and a repeat perhexiline concentration 10 days later was 1.42 mg/L. 
Paroxetine, a cytochrome P450 2D6 inhibitor, was thought to be substantially inhibiting the metabolism 
of perhexiline (Alderman, 1998).  

 
3.5.1.DY   Perphenazine 

1)  Interaction Effect: increased plasma concentrations and side effects of perphenazine 
2)  Summary: Paroxetine significantly inhibited the metabolism of perphenazine in 8 healthy volunteers, 
resulting in increased plasma concentrations and side effects of perphenazine (Ozdemir et al, 1997a). 
Coadministration of paroxetine with other drugs that are metabolized by cytochrome P450 2D6, such as 
perphenazine, should be approached with caution (Prod Info Paxil CR(TM), 2003h). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: In patients receiving paroxetine, the dose of perphenazine should be reduced and 
patients should be monitored closely for perphenazine side effects. The concomitant administration of 
paroxetine and perphenazine should be approached with caution. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of perphenazine by 
paroxetine 
8)  Literature Reports 

a)  Paroxetine significantly inhibited the metabolism of perphenazine in 8 healthy volunteers, resulting in 
increased plasma concentrations and side effects of perphenazine. All subjects were extensive 
metabolizers in CYP2D6 isoenzyme activity as determined by a dextromethorphan metabolism study. 
Subjects were randomized to receive a single dose of perphenazine 0.11 mg/kg or placebo alone in a 
crossover design. Then subjects received paroxetine 20 mg/day for 10 days and then another dose of 
perphenazine or placebo on the tenth day. The average peak plasma concentration of perphenazine 
was significantly increased from 2.2 nmol/L when given alone, compared to 13.5 nmol/L when given 
with paroxetine. The average area under the plasma concentration-time curve (0 to 8 hours) was 
significantly increased from 9.4 mg (h)/L, with perphenazine alone, to 65.4 mg (h)/L when perphenazine 
was given with paroxetine. Side effects of perphenazine were significantly increased as demonstrated 
by oversedation, extrapyramidal side effects, and impaired performance on psychomotor tests. In 
patients receiving paroxetine the dose of perphenazine should be reduced and patients should be 
monitored for perphenazine side effects (Ozdemir et al, 1997).  

 
3.5.1.DZ   Phenelzine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with paroxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of serotonin 
specific reuptake inhibitors and MAO inhibitors (Prod Info Paxil(R), 2003g; Lappin & Auchincloss, 1994q; 
Graber et al, 1994q; Suchowersky & de Vries, 1990q). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of paroxetine and an MAO inhibitor is contraindicated. Wait at 
least two weeks after discontinuing an MAO inhibitor before initiating paroxetine, and at least two weeks 
after discontinuing paroxetine before initiating therapy with an MAOI. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of SSRIs and monoamine oxidase inhibitors can produce a toxic reaction known as 
serotonin syndrome (Sternbach, 1991m). Serotonin syndrome is a condition of serotonergic 
hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, 
diaphoresis, shivering, and tremor. If the syndrome is not recognized and correctly treated, fatality can 
result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994p).  
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c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was 
added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the first 
sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five 
half-lives of the parent drug and any active metabolites (Graber et al, 1994p).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990p). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine. The patient improved two months after both drugs were 
discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine to selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.EA   Phenindione 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 
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3.5.1.EB   Phenobarbital 

1)  Interaction Effect: reduced paroxetine effectiveness 
2)  Summary: Coadministration of paroxetine and phenobarbital may result in decreased serum 
concentrations of paroxetine (Prod Info Paxil(R), 2002a); however, considerable interindividual variation 
should be expected (Greb et al, 1989c). The clinical significance of individual pharmacokinetic alterations is 
uncertain at this time. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for a reduced therapeutic response to paroxetine. Any adjustment 
of paroxetine should be guided by clinical effect. 
7)  Probable Mechanism: enhanced paroxetine clearance 
8)  Literature Reports 

a)  A study reported that the degree of psychomotor impairment healthy subjects experienced when 
receiving the barbiturate amylobarbitone with paroxetine was not greater compared with the degree of 
impairment associated with either drug alone (Cooper et al, 1989).  
b)  Concomitant administration of paroxetine and phenobarbital resulted in no significant effect on the 
mean pharmacokinetic parameters of paroxetine in a study involving 10 healthy subjects (Greb et al, 
1989b). However, individual decreases in half-life and area under the plasma concentration-time curve 
(AUC) for paroxetine were observed. This effect appears to be related to the induction of hepatic 
isoenzymes by phenobarbital. As this study employed a single dose of paroxetine, further studies are 
needed to evaluate this combination during multiple-dose therapy.  
c)  When a single oral 30 mg dose was administered at phenobarbital steady state (100 mg daily for 14 
days) paroxetine AUC and half-life were reduced by an average of 25% and 38%, respectively, when 
compared to paroxetine administered alone. The effect of paroxetine on phenobarbital 
pharmacokinetics was not studied (Prod Info Paxil(R), 2002).  

 
3.5.1.EC   Phenprocoumon 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
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(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.ED   Phenylbutazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EE   Phenytoin 

1)  Interaction Effect: reduced phenytoin efficacy; reduced paroxetine efficacy 
2)  Summary: Limited reports related to the effects of combined phenytoin-paroxetine are currently available. 
Because of its enzyme-inducing effect, coadministered phenytoin apparently reduces serum concentrations 
of phenytoin and paroxetine, possibly leading to reduced efficacy of phenytoin and paroxetine (Prod Info 
Paxil(R), 2003e; Andersen et al, 1991c; Boyer & Blumhardt, 1992a). There has been one case report of an 
elevated phenytoin level after four weeks of concurrent paroxetine and phenytoin coadministration (Prod Info 
Paxil(R), 2003e). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for phenytoin and paroxetine effectiveness. No initial dosage 
adjustments are necessary when these drugs are coadministered, however, subsequent adjustments should 
be guided by clinical effect. 
7)  Probable Mechanism: induction of phenytoin and paroxetine metabolism 
8)  Literature Reports 

a)  Concomitant administration of a single-dose of paroxetine 30 mg and phenytoin (300 mg once a day 
for 14 days) resulted in a reduction in the area under the plasma concentration-time curve (AUC) of 
paroxetine by 27% to 50%, as well as a decrease of 35% in the half-life of paroxetine (Kaye et al, 
1989a). This interaction appears to be related to the enzyme-inducing properties of phenytoin. 
Alternatively, in a single-dose phenytoin study, paroxetine (30 mg once a day for 14 days) had no effect 
on the mean peak plasma levels or the elimination half-life of phenytoin 300 mg. However, a 12% 
reduction in the area under the plasma concentration-time curve (AUC) for phenytoin was observed. No 
initial dose adjustments are necessary upon coadministration of these agents. Subsequent adjustments 
should be guided by clinical effect (Prod Info Paxil(R), 2003d).  
b)  Nineteen epilepsy patients who were well controlled on either phenytoin (n=5), carbamazepine 
(n=6), or valproate (n=8) took part in a single-blind, placebo-controlled, cross-over study to determine 
the effect of concurrent use of paroxetine and anticonvulsants (Andersen et al, 1991b). Subjects 
received placebo for seven days, then paroxetine 10 mg daily for three days, 20 mg daily for three days, 
and 30 mg daily for 10 days. There were no statistically significant changes in plasma levels and free 
fractions in any of the anticonvulsant drugs during any phase of the study. Mean paroxetine plasma 
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levels were lowest with concurrent phenytoin therapy (p less than 0.005 when compared with 
valproate); however, there is no clear association between paroxetine plasma concentrations and 
efficacy. No severe adverse effects were seen with cotherapy, no seizures occurred, and no changes in 
protein binding were found.  

 
3.5.1.EF   Pimozide 

1)  Interaction Effect: an increased risk of pimozide toxicity including cardiotoxicity (QT prolongation, 
torsades de pointes, cardiac arrest) 
2)  Summary: Coadministration of paroxetine and pimozide is contraindicated. A controlled study involving 
concurrent administration of pimozide and paroxetine to healthy volunteers resulted in a mean increase in 
AUC and Cmax of 151% and 62%, respectively. The consequence of such an extreme increase of pimozide 
plasma concentrations may be pimozide toxicity, including risk of QT prolongation leading to torsades de 
pointes (Prod Info PAXIL CR(R) CONTROLLED-RELEASE TABLETS, 2005). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of paroxetine and pimozide is contraindicated due to 
the possibility of significantly increased pimozide plasma concentrations resulting in a dangerous risk of 
pimozide toxicity. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A group of healthy volunteers in a controlled study received a single dose of 2 mg pimozide after 
being titrated up to a daily dose of 60 mg of immediate-release paroxetine hydrochloride. The study 
resulted in a mean increase of pimozide area under the concentration time-curve (AUC) and maximum 
concentration (Cmax) of 151% and 62%, respectively (Prod Info PAXIL CR(R) CONTROLLED-
RELEASE TABLETS, 2005). 

 
3.5.1.EG   Pirazolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EH   Piroxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
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use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EI   Pirprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EJ   Procarbazine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with paroxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of serotonin 
specific reuptake inhibitors and MAO inhibitors (Prod Info Paxil(R), 1999f; Lappin & Auchincloss, 1994o; 
Graber et al, 1994o; Suchowersky & de Vries, 1990o). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of paroxetine and a MAO inhibitor is contraindicated. Wait at least 
two weeks after discontinuing a MAO inhibitor before initiating paroxetine, and at least two weeks after 
discontinuing paroxetine before initiating therapy with a MAOI. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of SSRIs and monoamine oxidase inhibitors can produce a toxic reaction known as 
serotonin syndrome (Sternbach, 1991l). Serotonin syndrome is a condition of serotonergic 
hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, 
diaphoresis, shivering, and tremor. If the syndrome is not recognized and correctly treated, fatality can 
result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994n).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was 
added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the first 
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sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five 
half-lives of the parent drug and any active metabolites (Graber et al, 1994n).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990n). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine. The patient improved two months after both drugs were 
discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine to selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.EK   Procyclidine 

1)  Interaction Effect: an increased risk of anticholinergic effects (dry mouth, sedation, mydriasis) 
2)  Summary: Coadministered procyclidine and paroxetine may produce increased serum concentrations of 
procyclidine, accompanied by increased anticholinergic effects (Prod Info Paxil CR(TM), 2003a). If 
anticholinergic effects are seen, the dose of procyclidine should be reduced. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for anticholinergic effects. Depending on patient response, doses 
of procyclidine may need to be reduced. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  In a multiple dose study of procyclidine and paroxetine, study subjects received paroxetine 30 mg 
once a day and procyclidine 5 mg once a day. Elevated procyclidine concentrations were seen at 
steady-state. Procyclidine area under the concentration-time curve (AUC), maximum concentration 
(Cmax), and minimum concentration (Cmin) were increased by 35%, 37%, and 67%, respectively, 
potentially leading to adverse anticholinergic effects (Prod Info Paxil CR(TM), 2003).  

 
3.5.1.EL   Propafenone 

1)  Interaction Effect: an increased risk of propafenone toxicity (cardiac arrhythmia) 
2)  Summary: Coadministration of paroxetine with other drugs that are metabolized by the cytochrome P450 
2D6 enzyme, such as propafenone, should be approached with caution (Prod Info Paxil CR(TM), 2003e). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor heart rate and the EKG in patients receiving concurrent paroxetine and 
propafenone. Doses may need to be reduced. Coadministration of these agents should be approached with 
caution. 
7)  Probable Mechanism: inhibition of propafenone metabolism 

 
3.5.1.EM   Propyphenazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
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low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EN   Proquazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EO   Protriptyline 

1)  Interaction Effect: protriptyline toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Paroxetine coadministered with desipramine or imipramine produced higher serum 
concentrations of the tricyclic antidepressant (TCA) in some patients (Hartter et al, 1994d; Brosen et al, 
1993k). Although not reported for protriptyline, a similar interaction could occur. Paroxetine's effect on TCAs 
may resemble that of fluoxetine (another selective serotonin reuptake inhibitor), which is known to inhibit 
TCA metabolism (Aranow et al, 1989d; Vaughan, 1988d; Goodnick, 1989d). With coadministration, monitor 
patients for protriptyline toxicity. Protriptyline doses may need to be reduced (Prod Info Paxil CR(TM), 
2003j). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine is coadministered with protriptyline, monitor patients for signs 
and symptoms of protriptyline toxicity (dry mouth, sedation, urinary retention, blurred vision). Protriptyline 
doses may need to be reduced. 
7)  Probable Mechanism: decreased protriptyline metabolism 
8)  Literature Reports 

a)  The effect of paroxetine on desipramine metabolism was studied in 9 extensive metabolizers (EM) 
and 8 poor metabolizers (PM) of desipramine. Subjects took a single oral dose of desipramine before 
starting paroxetine and a second dose after 11 days of paroxetine use. After the addition of paroxetine, 
EMs experienced a 5-fold decrease in clearance of desipramine, indicating that paroxetine inhibits 
oxidation reactions catalyzed by CYP2D6. PMs had a slight increase in clearance of desipramine with 
paroxetine. With concurrent administration of desipramine and paroxetine, interaction of the two drugs 
may result in a need for dosage adjustments, especially in extensive metabolizers of desipramine 
(Brosen et al, 1993j). 

 
3.5.1.EP   Quinidine 

1)  Interaction Effect: elevated paroxetine plasma concentrations and possible paroxetine toxicity (nausea, 
dry mouth, somnolence, headache) 
2)  Summary: Paroxetine is metabolized in part by cytochrome P450IID6 (CYP2D6) (Prod Info Paxil CR
(TM), 2003l). Quinidine is known to inhibit the CYP2D6 isoenzyme. Quinidine and paroxetine 
coadministration could result in reduced paroxetine metabolism, increased paroxetine plasma 
concentrations, and possibly paroxetine toxicity. Controlled studies are needed to document the clinical 
impact of quinidine - paroxetine administration. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs of paroxetine toxicity. Doses of paroxetine may need to 
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be reduced. 
7)  Probable Mechanism: reduced paroxetine metabolism 

 
3.5.1.EQ   Ranolazine 

1)  Interaction Effect: an increase in ranolazine steady state plasma concentrations 
2)  Summary: Paroxetine is a potent inhibitor of cytochrome P450-2D6 enzyme. This inhibition increases the 
average steady state plasma concentrations of ranolazine by 1.2-fold. No adjustment in ranolazine dose is 
necessary when using ranolazine with paroxetine or other CYP2D6 inhibitors concomitantly (Prod Info 
RANEXA(TM) extended-release tablets, 2006). 
3)  Severity: minor 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: No dosage adjustment of ranolazine is required in patients treated with paroxetine. 
7)  Probable Mechanism: paroxetine inhibition of cytochrome P450-2D6 mediated ranolazine metabolism 

 
3.5.1.ER   Rasagiline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with selective serotonin reuptake inhibitors, 
including paroxetine, and non-selective MAOIs or the selective MAO-B inhibitor selegiline, has been 
reported to cause serious, sometimes fatal reactions. Signs and symptoms included hyperthermia, rigidity, 
myoclonus, autonomic instability with rapid vital sign fluctuations, and mental status changes progressing to 
extreme agitation, delirium, and coma. Similar reactions have been reported with serotonin-norepinephrine 
reuptake inhibitors (SNRIs) and non-selective MAOIs or selegiline. Rasagiline clinical trials did allow 
concomitant use of paroxetine in doses less than or equal to 30 mg/day. However, the small number of 
patients exposed to SSRIs (n of 141) was not adequate to rule out the possibility of adverse events from the 
combination of rasagiline and paroxetine, and such use should be avoided. Wait at least 14 days after 
discontinuing rasagiline before initiating paroxetine treatment (Prod Info AZILECT(R) oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of paroxetine and rasagiline should be avoided. Wait at least 14 
days after discontinuing rasagiline before initiating therapy with paroxetine. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991f). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and 
correctly treated, death can result. 

 
3.5.1.ES   Reviparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
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with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.ET   Risperidone 

1)  Interaction Effect: increased plasma concentrations of risperidone 
2)  Summary: Concomitant use of paroxetine (potent CYP2D6 inhibitor) and risperidone (CYP2D6 substrate) 
has resulted in increased risperidone plasma concentrations and an increased risk of risperidone adverse 
effects such as serotonin syndrome, QT prolongation, and extrapyramidal effects. The postulated 
mechanism of action is inhibition of CYP2D6-mediated metabolism of risperidone by paroxetine. Two 
studies demonstrated increased risperidone levels resulting in a greater frequency of extrapyramidal 
symptoms in patients treated concurrently with paroxetine and risperidone (Saito et al, 2005; Spina et al, 
2001). One of these studies showed an association between paroxetine dose increases and greater 
risperidone plasma concentrations (Spina et al, 2001). In a case report, serotonin syndrome was observed 
in a patient who had already been receiving risperidone and was initiated on paroxetine (Hamilton & Malone, 
2000). Monitoring the patient for increased risperidone plasma levels side effects may be necessary. The 
risperidone dose should be reevaluated if paroxetine is initiated or discontinued. Concomitant use of a low 
dose of paroxetine with risperidone may be safe and effective in treating schizophrenia with negative 
symptoms (Prod Info RISPERDAL(R) oral tablets, oral solution, orally disintegrating tablets, 2008; Spina et 
al, 2001). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of paroxetine and risperidone has resulted in increased 
risperidone plasma concentrations and an increased risk of risperidone side effects (Prod Info RISPERDAL
(R) oral tablets, oral solution, orally disintegrating tablets, 2008; Saito et al, 2005; Spina et al, 2001; 
Hamilton & Malone, 2000). Carefully monitor patients for increased plasma risperidone levels and side 
effects (serotonin syndrome, extrapyramidal symptoms, and cardiotoxicity) when paroxetine is 
coadministered with risperidone. Reevaluate the dose of risperidone when concomitant paroxetine is 
initiated or discontinued (Prod Info RISPERDAL(R) oral tablets, oral solution, orally disintegrating tablets, 
2008). Coadministering a low dose of paroxetine with risperidone may be safe and effective in treating 
schizophrenia with negative symptoms (Saito et al, 2005). 
7)  Probable Mechanism: inhibition of CYP2D6-mediated metabolism of risperidone 
8)  Literature Reports 

a)  Paroxetine (a potent CYP2D6 inhibitor) 20 mg/day has been shown to increase the plasma 
concentration of risperidone (a CYP2D6 substrate) by 3- to 9- fold. Paroxetine also lowered the 
concentration of 9-hydroxyrisperidone by about 10%. In postmarketing surveillance of risperidone, 
torsade de pointes has been reported with combined overdose of risperidone and paroxetine. The 
dosage of risperidone should be reevaluated when paroxetine is initiated or discontinued (Prod Info 
RISPERDAL(R) oral tablets, oral solution, orally disintegrating tablets, 2008). 
b)  Risperidone plasma concentrations increased when risperidone-treated inpatients (n=12) with 
schizophrenia and negative symptoms were coadministered incremental doses of paroxetine. Prior to 
initiating paroxetine, patients were receiving risperidone 2 mg twice daily for at least 6 weeks and 
steady-state plasma concentrations of risperidone and 9-hydroxyrisperidone (9-OH-risperidone) had 
been achieved. Paroxetine doses were administered in 3 consecutive 4-week increments of 10 mg/day, 
20 mg/day, and 40 mg/day. Mean risperidone plasma concentrations during 10-, 20-, and 40-mg 
paroxetine treatment were 3.8- (95% confidence interval (CI), 3.2 to 5.8; p less than 0.01) , 7.1- (95% 
CI, 5.3 to 16.5; p less than 0.01), and 9.7-fold (95% CI, 7.8 to 22.5; p less than 0.01) higher compared 
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with baseline. Increases in 9-OH-risperidone concentrations were not significant with paroxetine use. 
Mean active moiety (risperidone plus 9-OH-risperidone) plasma concentrations increased by 1.8-fold 
(95% CI, 1.4 to 2.7; p less than 0.05) during the 40-mg paroxetine dose; increases were not significant 
with 10- or 20-mg doses. Metabolic ratio was significantly increased (p less than 0.01) by 4.2-fold (95% 
CI, 3.4 to 6.2) with 10 mg of paroxetine, by 8.2-fold (95% CI, 6 to 16) with 20 mg, and by 12.6-fold (95% 
CI, 9.6 to 26.8) with 40 mg. Negative symptom scores were significantly improved during all paroxetine 
doses; however, extrapyramidal symptoms scores were significantly higher during 20- and 40-mg 
doses. The authors suggest that low-dose coadministration of paroxetine with risperidone may be safe 
and effective for treating schizophrenia with negative symptoms (Saito et al, 2005). 
c)  Paroxetine, a potent inhibitor of cytochrome CYP2D6, may impair the elimination of risperidone, 
primarily by inhibiting CYP2D6-mediated alpha-hydroxylation and, to a lesser extent, by simultaneously 
affecting the further metabolism of 9-hydroxyrisperidone (9-OH-risperidone) or other pathways of 
risperidone biotransformation. In a study including 10 patients diagnosed with schizophrenia (n=7) or 
schizoaffective disorder depressive type (n=3), risperidone plasma concentrations increased when 
paroxetine was coadministered with risperidone. Patients were stabilized on risperidone therapy 4 to 8 
mg/day and received adjunctive paroxetine 20 mg/day to treat negative symptoms, concomitant 
depression, or both. Risperidone dosage remained constant throughout the duration of the study. A 
significant elevation in risperidone plasma concentrations (p less than 0.01) and a slight, nonsignificant 
decrease in 9-OH-risperidone occurred. After 4 weeks of paroxetine treatment, the total concentration of 
risperidone and 9-OH-risperidone was increased by 45% (p less than 0.05). The mean plasma 
risperidone to 9-OH-risperidone ratio also changed significantly (p less than 0.001) with concomitant 
paroxetine treatment. Extrapyramidal side effects occurred in one patient during the second week of 
paroxetine coadministration. Total plasma levels of risperidone in this patient increased 62% over 
baseline values during paroxetine coadministration. The occurrence of extrapyramidal symptoms in 
patients after addition of SSRIs to antipsychotics might also be caused by an additive 
pharmacodynamic effect of paroxetine (Spina et al, 2001). 
d)  Serotonin syndrome occurred in a patient using concomitant paroxetine and risperidone, an 
antipsychotic agent with potent serotonin antagonism and dopamine blocking activity . A 53-year-old 
male with a 7-month history of psychotic depression was being treated with risperidone 3 mg/day and 
paroxetine 20 mg/day for 10 weeks before presentation. Nine weeks into therapy, the patient showed 
decreased motivation and bilateral jerking movements of the mouth and legs. The patient discontinued 
his medication during the week before his admission. Upon presentation he was apathetic, confused, 
disorganized, and talked to himself. The doses of paroxetine and risperidone were doubled to 40 
mg/day and 6 mg/day, respectively. Within 2 hours of taking his medication, he experienced bilateral 
jerking movements, ataxia, tremor, and shivering. He presented to the emergency room with involuntary 
jerking movements and lethargy. His mental status exam was notable for depression with psychomotor 
agitation, difficulty being aroused, and auditory hallucinations. Differential diagnosis included recurrent 
psychotic depression, neuroleptic malignant syndrome (NMS), drug overdose, and serotonin syndrome. 
Nortriptyline 100 mg at bedtime, haloperidol 10 mg twice daily and diphenhydramine 50 mg at night 
were initiated at discharge. The patient returned to baseline 9 months after discharge and is without 
symptoms of depression or psychosis (Hamilton & Malone, 2000). 

 
3.5.1.EU   Ritonavir 

1)  Interaction Effect: decreased paroxetine plasma levels 
2)  Summary: The concurrent administration of fosamprenavir/ritonavir and paroxetine has resulted in 
significantly decreased paroxetine plasma levels. Caution is advised if these agents are used concurrently. 
Dose adjustments should be guided by clinical efficacy and tolerability (Prod Info PAXIL(R) oral tablets, oral 
suspension, 2006). Patients may need to be monitored for loss of paroxetine efficacy. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of fosamprenavir/ritonavir and paroxetine has led to significantly 
decreased paroxetine plasma levels. Use caution if these agents are coadministered. Dose adjustments 
should be made based on clinical efficacy and tolerability (Prod Info PAXIL(R) oral tablets, oral suspension, 
2006). Monitor patients for loss of paroxetine efficacy. 
7)  Probable Mechanism: unknown 

 
3.5.1.EV   Rizatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following 
concomitant use of sumatriptan, a 5-hydroxytryptamine-1 (5HT-1) agonist, and a serotonin specific reuptake 
inhibitor (SSRI) (Prod Info Imitrex(R), 1998). Because rizatriptan is a 5HT 1B/1D receptor agonist, a similar 
interaction between SSRIs and rizatriptan may occur (Prod Info Maxalt(R), 1998a). Concurrent use of a 
triptan and an SSRI may result in serotonin syndrome which may be life-threatening. Symptoms of serotonin 
syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in 
blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and diarrhea. 
Clinicians should be aware that triptans may be commonly used intermittently and that either the triptan or 
the SSRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome with patients 
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who are prescribed this combination and monitor them closely for symptoms of serotonin syndrome (US 
Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as rizatriptan, and an SSRI may result in a life-
threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Twelve healthy volunteers received paroxetine 20 mg daily for two weeks and a single dose of 
rizatriptan 10 mg. Plasma concentrations of rizatriptan were not altered by the administration of 
paroxetine (Prod Info Maxalt(R), 1998).  

 
3.5.1.EW   Rofecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EX   Selegiline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concomitant administration of selegiline and paroxetine is contraindicated, and a minimum of 
14 days should elapse after discontinuing selegiline before initiating therapy with paroxetine or a minimum of 
7 days should elapse after discontinuing paroxetine before initiating therapy with selegiline (Prod Info 
EMSAM(R) transdermal patch, 2006). Concurrent administration or overlapping therapy may result in CNS 
toxicity or serotonin syndrome, a hyperserotonergic state characterized by symptoms such as restlessness, 
myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. Serious, even fatal, 
reactions have been reported with concomitant use of serotonin specific reuptake inhibitors and MAO 
inhibitors (Prod Info Paxil(R), 2003a; Lappin & Auchincloss, 1994c; Graber et al, 1994c; Suchowersky & de 
Vries, 1990c). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of paroxetine and selegiline is contraindicated. Wait at least two 
weeks after discontinuing selegiline before initiating paroxetine, or at least 7 days after discontinuing 
paroxetine before initiating therapy with an selegiline. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of SSRIs and monoamine oxidase inhibitors can produce a toxic reaction known as 
serotonin syndrome (Sternbach, 1991c). Serotonin syndrome is a condition of serotonergic 
hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, 
diaphoresis, shivering, and tremor. If the syndrome is not recognized and correctly treated, fatality can 
result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
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for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994b).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was 
added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the first 
sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five 
half-lives of the parent drug and any active metabolites (Graber et al, 1994b).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990b). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine. The patient improved two months after both drugs were 
discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine to selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.EY   Sibrafiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.EZ   Sibutramine 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, 
mental status changes) 
2)  Summary: Sibutramine inhibits the reuptake of norepinephrine, dopamine, and serotonin. In addition, the 
two major metabolites of sibutramine, M1 and M2, also inhibit the reuptake of these neurotransmitters. A 
hyperserotonergic state, termed serotonin syndrome, may result if sibutramine is given concurrently with a 
selective serotonin reuptake inhibitor. Coadministration of sibutramine and selective serotonin reuptake 
inhibitors is not recommended (Prod Info Meridia(R), 1997). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Sibutramine should not be administered with serotonergic agents, including 
selective serotonin reuptake inhibitors, because of the increased risk of serotonin syndrome. 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Serotonin syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, 
myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome 
is not recognized and correctly treated, death can result (Sternbach, 1991b).  

 
3.5.1.FA   St John's Wort 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, 
mental status changes) 
2)  Summary: Case reports describe the onset of serotonin syndrome-like symptoms, mania, and hypomania 
following the addition of St. John's Wort to sertraline, fluoxetine, and paroxetine therapy (Spinella & Eaton, 
2002c; Barbanel et al, 2000a; Waksman et al, 2000a; Lantz et al, 1999a). A patient exhibited a syndrome 
resembling sedative/hypnotic intoxication after adding St. John's Wort to paroxetine therapy (Gordon, 
1998a). St. John's Wort is thought to inhibit serotonin reuptake and may have mild monoamine oxidase 
inhibitory activity (Singer et al, 1999; Thiede & Walper, 1994), which when added to selective serotonin 
reuptake inhibitors may result in serotonin syndrome. 
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3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients should be advised to wait two weeks after stopping St. John's Wort before 
restarting selective serotonin reuptake inhibitor therapy. If a patient plans to replace selective serotonin 
reuptake inhibitor (SSRI) therapy with St. John's Wort, the half-life of the specific SSRI should be taken into 
consideration, waiting at least 5 half-lives for the SSRI to be metabolized out of the body. 
7)  Probable Mechanism: additive serotonergic effect 
8)  Literature Reports 

a)  Five cases have been reported of serotonin syndrome in the elderly after combining prescription 
antidepressants and St. John's Wort. Case 1 developed dizziness, nausea, vomiting and a headache 4 
days after starting St. John's Wort 300 milligrams (mg) three times daily combined with sertraline 50 mg 
daily. Her symptoms resolved 2 to 3 days after stopping all medications. Case 2 developed nausea, 
epigastric pain and anxiety 3 days after starting St. John's Wort 300 mg twice daily combined with 
sertraline 75 mg daily. His symptoms resolved in one week after discontinuing both medications, and he 
resumed sertraline use without complications. The third case developed nausea, vomiting, anxiety, and 
confusion 2 days after starting St. John's Wort 300 mg twice daily combined with sertraline 50 mg daily. 
His symptoms improved in 4 to 5 days after stopping both medications and taking cyproheptadine 4 mg 
three times daily. Case 4 developed nausea, anxiety, restless, and irritability 2 days after starting St. 
John's Wort 300 mg three times daily combined with sertraline 50 mg daily. Cyproheptadine 4 mg twice 
daily was administered for seven days, and his symptoms improved in 1 week after stopping the 
medication. Cases 1 through 4 resumed their prescriptive sertraline after symptoms subsided and had 
no further problems. Case 5 developed nausea, vomiting and restlessness 3 days after starting St. 
John's Wort 300 mg three times daily combined with nefazodone 100 mg twice daily. She continued to 
take St. John's Wort but discontinued the nefazodone and over 1 week her symptoms Improved. She 
refused to resume therapy with nefazodone, but continued therapy with St. John's Wort and mild to 
moderate symptoms of depression and anxiety returned (Lantz et al, 1999).  
b)  A 50-year-old female taking St. John's Wort 600 mg daily experienced symptoms of sedative 
intoxication when she ingested a single dose of paroxetine 20 mg. She was incoherent, groggy, slow-
moving, and complained of nausea and weakness. Prior to starting St. John's Wort, she had been 
receiving paroxetine 40 mg daily for eight months without adverse effects. After a night of sleep, she 
returned to her baseline mental status (Gordon, 1998).  
c)  A 61-year-old female experienced restlessness and involuntary movements of her extremities after 
beginning paroxetine 20 milligrams (mg) two days after discontinuing St. John's Wort 600 mg daily. The 
patient reported agitation and akathisia 8 hours after taking the first dose of paroxetine. She presented 
with diaphoresis and involuntary movement of all extremities with hyperreflexia and rigidity. Blood 
pressure, heart rate, and temperature were normal. After admission, blood pressure increased to 
200/116 mmHg and heart rate increased to 145 beats per minute. Creatine kinase increased from 212 
units/liter (U/L) initially to 1024 U/L. The patient was managed with supportive care and lorazepam and 
discharged after two days (Waksman et al, 2000).  
d)  A 28-year-old male developed a manic syndrome following comedication with St. John's Wort and 
sertraline. The patient was also on testosterone replacement therapy following bilateral orchidectomy 2 
years earlier, but testosterone levels were subtherapeutic. The patient was prescribed sertraline 50 
milligrams daily for depression following a 2 week trial of St. John's Wort per patient preference (dose 
not specified). Before sertraline was started, the patient was instructed to discontinue St. John'sWort, 
but continued it despite this advice. The patient experienced improved mood so did not see his 
physician, believing that he did not need further treatment. Over 2 months, the patient had elated mood, 
was irritable, and overspent, buying a car he could not afford, and was ultimately arrested for stealing 
fuel for the car. On arrest, he was referred to psychiatric services due to irritability and disinhibition. He 
was observed to be over-aroused, distractible, have flight of ideas, and grandiose delusions, leading to 
a diagnosis of a manic episode. The authors state the possibility of the manic state resulting from 
sertraline therapy alone, and that St. John's Wort may have increased the risk as a result of monoamine 
oxidase inhibition. Since the patient's testosterone level was subnormal, the possibility of its contribution 
to the manic state was considered low. However, the patient had elevated gonadotropin levels 
(luteinizing hormone and follicle-stimulating hormone) which may have predisposed the patient to mania 
(Barbanel et al, 2000).  
e)  A 42-year-old female experienced symptoms consistent with a mixed hypomanic episode following 
concomitant use of fluoxetine, buspirone, Ginkgo biloba, and St. John's Wort. The symptoms resolved 
following discontinuation of Ginkgo and St. John's Wort. The patient was being treated for depression 
following a mild traumatic brain injury with fluoxetine 20 milligrams (mg) twice daily and buspirone 15 
mg twice daily. Several weeks prior to presentation, buspirone was increased to 20 mg twice daily for 
persistent anxiety and the patient began taking Ginkgo biloba, melatonin, and St. John's Wort in 
unspecified doses. Melatonin was considered unlikely to have contributed to her symptoms. Ginkgo and 
St. John's Wort were considered possible contributors since they may potentiate antidepressants, and 
considering the temporal relationship between the use of the herbs and onset of symptoms and 
discontinuation of the herbs and resolution of symptoms. However, the brain injury was considered a 
possible contributor (Spinella & Eaton, 2002b).  
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3.5.1.FB   Sulfinpyrazone 
1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.FC   Sulindac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FD   Sulodexide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.FE   Sumatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, incoordination, and persistent 
paroxysmal dyskinesias following concomitant use of sumatriptan and a serotonin specific reuptake inhibitor 
(SSRI) (Prod Info Paxil CR(TM), 2003m; Prod Info Imitrex(R), 2004; Abraham et al, 1997a). Concurrent use 
of a triptan and an SSRI may result in serotonin syndrome which may be life-threatening. Symptoms of 
serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid 
changes in blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and 
diarrhea. Clinicians should be aware that triptans may be commonly used intermittently and that either the 
triptan or the SSRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome with 
patients who are prescribed this combination and monitor them closely for symptoms of serotonin syndrome 
(US Food and Drug Administration, 2006). 
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3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as sumatriptan, and an SSRI, such as 
paroxetine, may result in a life-threatening condition called serotonin syndrome. Be aware that triptans may 
be commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different 
physician. If these agents are used together, discuss the risks of serotonin syndrome with the patient and 
monitor closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, 
incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  A 40-year old female with a 9-year history of a bipolar disorder was started on paroxetine therapy, 
with the dose being increased to 30 mg daily within one week. After seven days of paroxetine 30 mg, 
she received an injection of sumatriptan for a migraine headache. Within 24 hours, she developed 
sustained dystonic contractions of her neck muscles, dystonic arching of her back, choreaform rocking 
of her hips, choreaform up and down movements of her shoulders, and wavelike, athetoid movements 
of her abdominal muscles. These dyskinesias occurred about five times daily and lasted for 20 to 30 
minutes. Following the discontinuation of paroxetine, these abnormal movements decreased in severity 
but worsened when paroxetine was again initiated. All medications were stopped, and clozapine at a 
dose of 100 mg daily caused a remission of her paroxysmal dyskinesias. The authors speculated that 
the combination of paroxetine and sumatriptan may have sensitized the 5-HT autoreceptors and 
induced postsynaptic receptor supersensitivity (Abraham et al, 1997). 

 
3.5.1.FF   Suprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FG   Tamoxifen 

1)  Interaction Effect: decreased plasma concentrations of the active metabolites of tamoxifen 
2)  Summary: Tamoxifen is a prodrug metabolized to active metabolites by CYP450 enzymes (Stearns et al, 
2003). Paroxetine, a potent inhibitor of CYP2D6, reduces plasma concentrations of the active metabolites. In 
one study of 12 patients, coadministration with tamoxifen significantly reduced plasma concentrations of the 
active metabolite 4-hydroxy-N-desmethyl-tamoxifen (Stearns et al, 2003). The patient's CYP2D6 genotype 
also influences the metabolism of tamoxifen, with the homozygous variant or heterozygous allele having 
lower plasma concentrations of the potent antiestrogenic metabolite endoxifen than subjects with a 
homozygous wild-type genotype (Jin et al, 2005). However, one small case control study found that 
pharmacokinetic alterations in tamoxifen metabolism did not significantly increase tumor recurrence in 
breast cancer patients (Lehmann et al, 2004). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Coadministration of paroxetine and tamoxifen has resulted in decreased plasma 
concentrations of 4-hydroxy-N-desmethyl-tamoxifen, an active metabolite of tamoxifen. If administered 
concurrently, monitor for decreased tamoxifen efficacy. 
7)  Probable Mechanism: inhibition of CYP2D6-mediated tamoxifen metabolism 
8)  Literature Reports 
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a)  Concomitant use of paroxetine, a potent inhibitor of CYP2D6, and tamoxifen, which requires 
activation by CYP2D6 enzymes to the antiestrogenic metabolite (endoxifen), results in substantially 
reduced plasma concentrations of endoxifen. Eighty newly diagnosed breast cancer patients taking 
tamoxifen 20 mg/day were genotyped for the common alleles of the CYP2D6, CYP2C9, CYP3A5, and 
sulfotransferase (SULT) 1A1 genes. After 1 and 4 months of tamoxifen treatment, plasma 
concentrations of tamoxifen and endoxifen were measured. After 4 months of tamoxifen, plasma 
endoxifen concentrations were statistically significantly lower in those with a CYP2D6 homozygous 
variant genotype (20 nM, 95% CI = 11.1 to 28.9) or a heterozygous genotype (43.1 nM, 95% CI = 33.3 
to 52.9) than those with a homozygous wild-type genotype (78 nM, 95% CI = 65.9 to 90.1) (both P = 
0.003). The mean plasma endoxifen concentration for subjects with a homozygous wild-type genotype 
who were taking CYP2D6 inhibitors was 58% lower than those not taking such inhibitors (38.6 nM 
versus 91.4 nM, 95% CI of difference = -86.1 to -19.5, P = 0.0025). Concomitant use of venlafaxine, a 
weak inhibitor of CYP2D6, resulted in slightly reduced plasma concentrations of endoxifen, while the 
use of paroxetine, a potent inhibitor of CYP2D6, resulted in substantial reductions in endoxifen 
concentrations. Plasma concentrations of tamoxifen and metabolites were not altered significantly by 
genetic variations of CYP2C9, CYP3A5 or SULT1A1 (Jin et al, 2005). 
b)  A case control study (n = 28) designed to evaluate the effect of CYP isoform inhibitors on 
therapeutic outcome in women taking tamoxifen for estrogen receptor-positive breast cancer found no 
significant impact on breast cancer recurrence from chronic exposure (3 months or greater) to CYP2D6, 
2C9, or 3A4 inhibitors or substrates. Cases (recurrences of breast cancer) and controls (patients 
without recurrent breast cancer) were matched by cancer stage, year of diagnosis, and CYP inhibitor or 
substrate exposure. Selective serotonin reuptake inhibitors, including paroxetine, are inhibitors of 
CYP2D6, 2C9, and 3A isoforms responsible for the metabolism of tamoxifen to the potent antiestrogen 
4-hydroxy metabolite (Lehmann et al, 2004). 
c)  In a prospective clinical trial involving 12 women of known CYP2D6 genotype with breast cancer 
taking adjuvant tamoxifen, coadministration of paroxetine decreased the plasma concentration of the 
tamoxifen active metabolite endoxifen (4-hydroxy-N-desmethyl-tamoxifen). Each patient was 
maintained on tamoxifen 20 mg/day during treatment with paroxetine 10 mg/day for 4 weeks. Plasma 
concentrations of endoxifen clinically significantly decreased from a pre-paroxetine mean of 12.4 ng/mL 
to 5.5 ng/mL after paroxetine administration (difference = 6.9 ng/mL, 95% CI = 2.7 to 11.2 ng/mL; P = 
0.004). When analyzed by genotype, reduced levels of endoxifen were more pronounced in women who 
carried the wild-type CYP2D6, while those with the variant genotype experienced no statistically 
significant effect of paroxetine on endoxifen levels. However, the authors caution that the results of this 
small study should not alter current treatment recommendations which include the use of selective 
serotonin reuptake inhibitors (SSRIs) and selective norepinephrine reuptake inhibitors (SNRIs) to 
relieve tamoxifen-associated hot flashes (Stearns et al, 2003). 

 
3.5.1.FH   Tapentadol 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent use of tapentadol and a selective serotonin reuptake inhibitor (SSRI) may result in 
serotonin syndrome, which may be life-threatening. Symptoms of serotonin syndrome may include 
restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, increased 
body temperature, overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info tapentadol immediate 
release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tapentadol and an SSRI may result in a life-threatening 
condition called serotonin syndrome. If these agents are used together, monitor the patient closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination), especially 
during treatment initiation and dose increases (Prod Info tapentadol immediate release oral tablets, 2008). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.FI   Tenidap 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 
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a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FJ   Tenoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FK   Tetrabenazine 

1)  Interaction Effect: increased exposure to tetrabenazine 
2)  Summary: Caution should be used when administering a strong CYP2D6 inhibitor (eg, paroxetine) to a 
patient taking tetrabenazine (a CYP2D6 substrate), and the daily dose of tetrabenazine should be halved if 
paroxetine and tetrabenazine are used concomitantly. Following a single 50 mg dose of tetrabenazine given 
after 10 days of daily administration of paroxetine 20 mg, an increase in tetrabenazine exposure was 
observed in 25 healthy volunteers. When compared with tetrabenazine alone, coadministration with 
paroxetine caused an approximately 30% increase in Cmax and a 3-fold increase in the AUC of the alpha-
HTBZ metabolite of tetrabenazine. Subjects given paroxetine prior to tetrabenazine alone experienced a 2.4-
fold increase in Cmax and a 9-fold increase in the AUC of the beta-HTBZ metabolite of tetrabenazine. The 
elimination half-life for both metabolites was approximately 14 hours when tetrabenazine was 
coadministered with paroxetine (Prod Info XENAZINE(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when prescribing paroxetine to patients who take tetrabenazine. 
Patients who are already receiving a stable dose of tetrabenazine should have their daily dose of 
tetrabenazine decreased by half if coadministration with paroxetine is necessary. Concomitant use of 
paroxetine and tetrabenazine may cause elevated tetrabenazine levels. Monitor for increased tetrabenazine 
side effects such as somnolence, fatigue, insomnia, depression, anxiety, akathisia, and nausea (Prod Info 
XENAZINE(R) oral tablets, 2008). 
7)  Probable Mechanism: inhibition of CYP2D6-mediated tetrabenazine metabolism by paroxetine 

 
3.5.1.FL   Theophylline 

1)  Interaction Effect: an increased risk of theophylline toxicity 
2)  Summary: There have been isolated reports of increased theophylline levels during coadministration with 
paroxetine. Until further study is conducted, monitoring of the theophylline level is recommended when 
paroxetine therapy is added, changed, or discontinued (Prod Info Paxil CR(TM), 2003o). 
3)  Severity: moderate 
4)  Onset: delayed 
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5)  Substantiation: theoretical 
6)  Clinical Management: Monitor theophylline levels if paroxetine and theophylline are coadministered. 
7)  Probable Mechanism: unknown 

 
3.5.1.FM   Thioridazine 

1)  Interaction Effect: an increased risk of thioridazine toxicity, cardiotoxicity (QT prolongation, torsades de 
pointes, cardiac arrest) 
2)  Summary: Paroxetine inhibits the metabolism of thioridazine, possibly through the inhibition of 
cytochrome P450 2D6 (CYP2D6) resulting in toxicity. The resulting elevated levels of thioridazine would be 
expected to enhance the prolongation of the QT interval and may increase the risk of serious, potentially 
fatal, cardiac arrhythmias, such as torsade de pointes-type arrhythmias (Prod Info Paxil(R), 2003b; Prod Info 
Mellaril(R), 2000a). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Due to the potential for significant, possibly life-threatening, proarrhythmic effects, 
concurrent administration of thioridazine and paroxetine is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated thioridazine metabolism 
8)  Literature Reports 

a)  The metabolism of thioridazine is inhibited by drugs such as paroxetine due to reduced cytochrome 
P450 2D6 isozyme activity. The elevated levels of thioridazine would be expected to enhance the 
prolongation of the QTc interval associated with thioridazine. This, in turn, may increase the risk of 
serious, potentially fatal, cardiac arrhythmias, such as torsade de pointes-type arrhythmias (Prod Info 
Mellaril(R), 2000).  

 
3.5.1.FN   Tiaprofenic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FO   Ticlopidine 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.FP   Tinzaparin 

1)  Interaction Effect: an increased risk of bleeding 
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2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.FQ   Tipranavir 

1)  Interaction Effect: increased paroxetine plasma concentrations 
2)  Summary: Although the drug interaction between paroxetine and tipranavir/ritonavir has not been 
studied, coadministration of paroxetine with tipranavir/ritonavir may result in increased paroxetine plasma 
concentrations. Paroxetine doses may need to be adjusted when tipranavir/ritonavir therapy is initiated (Prod 
Info APTIVUS(R) oral capsules, solution, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of paroxetine and tipranavir/ritonavir may increase 
paroxetine plasma concentrations. Use caution when these agents are coadministered and consider 
adjusting the paroxetine dose as needed upon initiation of tipranavir/ritonavir (Prod Info APTIVUS(R) oral 
capsules, solution, 2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.FR   Tirofiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
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with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.FS   Tolmetin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FT   Toloxatone 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with paroxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of serotonin 
specific reuptake inhibitors and MAO inhibitors (Prod Info Paxil(R), 1999b; Lappin & Auchincloss, 1994e; 
Graber et al, 1994e; Suchowersky & de Vries, 1990e). As a reversible and selective monoamine oxidase 
inhibitor, toloxatone may not potentiate the effects of selective serotonin reuptake inhibitors to the same 
frequency, extent, and duration observed with other MAOIs. However, until further studies confirm the safety 
and efficacy of this combined therapy, concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of paroxetine and a MAO inhibitor is contraindicated. Wait at least 
two weeks after discontinuing a MAO inhibitor before initiating paroxetine, and at least two weeks after 
discontinuing paroxetine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of SSRIs and monoamine oxidase inhibitors can produce a toxic reaction known as 
serotonin syndrome (Sternbach, 1991g). Serotonin syndrome is a condition of serotonergic 
hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, 
diaphoresis, shivering, and tremor. If the syndrome is not recognized and correctly treated, fatality can 
result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patients was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
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& Auchincloss, 1994d).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was 
added to a regimen of lithium, phenelzine, thioridazine, and doxepin. Three hours after taking the first 
sertraline dose, the patient was found in a semicomatose state, with elevated body temperature, 
increased pulse, increased respiration rate, and a blood pressure of 140/110 mm Hg. After 
transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant syndrome 
(NMS) which was later changed to serotonin syndrome due to a reaction between sertraline and 
phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should be 
discontinued for at least two weeks before initiation of therapy with a selective serotonin reuptake 
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five 
half-lives of the parent drug and any active metabolites (Graber et al, 1994d).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990d). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine. The patient improved two months after both drugs were 
discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine to selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.FU   Tramadol 

1)  Interaction Effect: an increased risk of seizures and serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes); a decrease in the analgesic effect of tramadol 
2)  Summary: Seizures and serotonin syndrome have been reported in patients using tramadol. Some 
medications, including paroxetine, are known to reduce the seizure threshold. The risk of seizures and 
serotonin syndrome may be enhanced when paroxetine and tramadol therapy are combined (Prod Info 
Ultram(R), 2004). Paroxetine also inhibits the metabolism of tramadol to its active metabolite M1. This 
reduces the analgesic effect of tramadol (Laugesen et al, 2005). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution should be used if tramadol is to be administered to patients receiving 
concomitant paroxetine therapy. If possible, avoid this combination, especially in patients with underlying 
conditions that might predispose to seizures. Observe the patient closely for signs and symptoms of 
serotonin syndrome, as well as decreased analgesic effect of tramadol. 
7)  Probable Mechanism: increased concentration of serotonin in the nervous system and periphery; 
inhibition of the CYP2D6 -mediated formation of tramadol active metabolites (-)-M1 and (+)-M1 by 
paroxetine 
8)  Literature Reports 

a)  The coadministration of paroxetine with tramadol reduced the analgesic effect of tramadol. In this 
study, 16 healthy subjects participated in a randomized, double blind, placebo-controlled, 4 way 
crossover design study to evaluate the effect of paroxetine on the analgesic effect of tramadol. Subjects 
received treatment with paroxetine 20 mg or equivalent placebo on the 3 days prior to the study days. 
This was followed by a single oral dose of tramadol 150 mg or the equivalent placebo. The washout 
period was at least 2 weeks between each treatment. All the subjects were included in one of the 
following treatment groups: placebo/placebo, placebo/tramadol, paroxetine/placebo, and 
paroxetine/tramadol. Nociceptive tests were conducted and included pressure pain tolerance threshold, 
electrical sural nerve stimulation, and the cold pressor test. Pretreatment with paroxetine resulted in a 
drop in the analgesic effect of tramadol in the cold pressor test mean pain measure (P=0.036) and a 
change in the discomfort modality (P=0.056). Paroxetine pretreatment did not cause a decrease in the 
analgesic effect of tramadol that was statistically significant in the other pain tests. The 
paroxetine/tramadol treatment combination maintained a statistically significant analgesic effect in the 
pressure pain tolerance threshold (P=0.01) and the single electrical stimulation tolerance threshold 
(P=0.15) compared with the placebo/placebo treatment group. In comparison with the placebo/tramadol 
group, the (+)- and (-)- tramadol AUC increased 37% and 32% respectively when paroxetine was 
administered with tramadol and the AUC of (+)- and (-)-M1 active metabolite decreased 67% and 40% 
respectively (Laugesen et al, 2005). 

 
3.5.1.FV   Tranylcypromine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with paroxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported with concomitant use of serotonin 
specific reuptake inhibitors and MAO inhibitors (Prod Info Paxil(R), 2003; Lappin & Auchincloss, 1994a; 
Graber et al, 1994a; Suchowersky & de Vries, 1990a). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
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5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of selective serotonin reuptake inhibitors, such as paroxetine, and 
tranylcypromine is contraindicated. Wait at least two weeks after discontinuing an MAO inhibitor before 
initiating paroxetine, and at least two weeks after discontinuing paroxetine before initiating therapy with an 
MAOI. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of SSRIs and monoamine oxidase inhibitors can produce a toxic reaction known as 
serotonin syndrome (Sternbach, 1991a). Serotonin syndrome is a condition of serotonergic 
hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, 
diaphoresis, shivering, and tremor. If the syndrome is not recognized and correctly treated, fatality can 
result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug 
for 11 days before beginning therapy with sertraline. After a single 100 mg sertraline dose, the patient 
became restless and developed leg twitches. The patient was later admitted to the emergency room 
with diaphoresis, tachycardia, hyperreflexia, and various neuromuscular disturbances. After treatment 
with diazepam and propranolol the patient did not improve. The patient was then given two 4 mg doses 
of cyproheptadine an hour apart, with notable improvement in symptoms after the second dose (Lappin 
& Auchincloss, 1994).  
c)  Sertraline 100 mg twice daily was added to a regimen of lithium, phenelzine, thioridazine, and 
doxepin in a 61-year old woman (Graber et al, 1994). Three hours after taking the first sertraline dose, 
the patient was found in a semicomatose state, with elevated body temperature, increased pulse, 
increased respiration rate, and a blood pressure of 140/110 mm Hg. After transportation to the hospital, 
the patient was misdiagnosed as having neuroleptic malignant syndrome (NMS) which was later 
changed to serotonin syndrome due to a reaction between sertraline and phenelzine. The authors 
suggest that monoamine oxidase inhibitor (MAOI) therapy should be discontinued for at least two weeks 
before initiation of therapy with a selective serotonin reuptake inhibitor (SSRI) and that before starting a 
MAOI, SSRI therapy should be discontinued for at least five half-lives of the parent drug and any active 
metabolites.  
d)  Two cases suggestive of an interaction between fluoxetine and selegiline were reported 
(Suchowersky & de Vries, 1990). One case involved a first episode of mania being observed 
approximately one month after adding selegiline to fluoxetine. The patient improved two months after 
both drugs were discontinued, and no further details were provided. The second case involved 
diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship 
to adding fluoxetine to selegiline. Both drugs were discontinued, with relatively quick resolution of 
symptoms. Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.FW   Trazodone 

1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: There have been several reports of serotonin syndrome due to interactions between selective 
serotonin reuptake inhibitors and antidepressants, including one case report due to paroxetine and 
trazodone coadministration (George & Godleski, 1996a; Reeves & Bullen, 1995a; Alderman & Lee, 1996). 
Serotonin syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus and changes in mental status (Sternbach, 1991d). Further clinical 
studies or case reports are necessary to determine the incidence and implications of serotonin syndrome 
associated with this drug combination. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of paroxetine and trazodone should be undertaken with caution. 
Monitor patients for signs and symptoms of serotonin syndrome (hypertension, hyperthermia, myoclonus, 
mental status changes). 
7)  Probable Mechanism: additive serotonergic effects 
8)  Literature Reports 

a)  Serotonin syndrome was reported in a 29-year old woman taking trazodone and paroxetine. The 
patient was treated with trazodone 200 mg daily at bedtime for approximately three months for 
depression and insomnia. The patient's depressive symptoms were unresponsive to this treatment, so 
trazodone was subsequently decreased to 50 mg daily at bedtime for two weeks before paroxetine 20 
mg every morning was added. Within 24 hours after the first dose of paroxetine, the patient became 
agitated, confused, shaky, and diaphoretic. Upon examination, the patient had impaired concentration, 
intermittent myoclonus in all extremities, hyperreflexia, tremor, and diaphoresis. After discontinuation of 
antidepressant medications, the patient's symptoms resolved (Reeves & Bullen, 1995).  
b)  A 44-year old man developed symptoms characteristic of serotonin syndrome due to a possible 
interaction between fluoxetine and trazodone. The patient had been taking fluoxetine 40 mg daily and 
trazodone 100 mg daily for approximately two months before symptoms occurred. The patient 
experienced disorientation, tremor, diaphoresis, and anxiety, followed by uncontrollable shaking and 
loss of consciousness. After the patient was treated with cyproheptadine 4 mg orally, symptoms 
resolved over the next 30 minutes. Trazodone was discontinued and the patient continued to take 
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fluoxetine 40 mg daily without further complications (George & Godleski, 1996).  
 
3.5.1.FX   Trimipramine 

1)  Interaction Effect: trimipramine toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Paroxetine coadministered with desipramine or imipramine produced higher serum 
concentrations of the tricyclic antidepressant (TCA) in some patients (Hartter et al, 1994e; Brosen et al, 
1993m). Although not reported for trimipramine, a similar interaction could occur. Paroxetine's effect on 
TCAs may resemble that of fluoxetine (another selective serotonin reuptake inhibitor), which is known to 
inhibit TCA metabolism (Aranow et al, 1989e; Vaughan, 1988e; Goodnick, 1989e). With coadministration, 
monitor patients for trimipramine toxicity. Trimipramine doses may need to be reduced. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine is coadministered with trimipramine, monitor patients for signs 
and symptoms of trimipramine toxicity (dry mouth, sedation, urinary retention, blurred vision). Trimipramine 
doses may need to be reduced. 
7)  Probable Mechanism: decreased trimipramine metabolism 
8)  Literature Reports 

a)  The effect of paroxetine on desipramine metabolism was studied in 9 extensive metabolizers (EM) 
and 8 poor metabolizers (PM) of desipramine. Subjects took a single oral dose of desipramine before 
starting paroxetine and a second dose after 11 days of paroxetine use. After the addition of paroxetine, 
EMs experienced a 5-fold decrease in clearance of desipramine, indicating that paroxetine inhibits 
oxidation reactions catalyzed by CYP2D6. PMs had a slight increase in clearance of desipramine with 
paroxetine. With concurrent administration of desipramine and paroxetine, interaction of the two drugs 
may result in a need for dosage adjustments, especially in extensive metabolizers of desipramine 
(Brosen et al, 1993l). 

 
3.5.1.FY   Tryptophan 

1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Adverse effects (headache, nausea, sweating, dizziness) have been reported when 
tryptophan was given concurrently to patients using paroxetine (Prod Info Paxil CR(TM), 2004a). Tryptophan 
can be metabolized to serotonin (Boyer & Blumhardt, 1992b), and paroxetine, a selective serotonin reuptake 
inhibitor, acts to increase available serotonin (Caley & Weber, 1993a). It is possible that combining these 
two serotonin-enhancing agents could result in excessive serotonin leading to a condition known as 
serotonin syndrome. Effects associated with the serotonin syndrome include confusion, restlessness, mental 
status changes, tremor, diaphoresis, hypertension, myoclonus, shivering, and hyperreflexia. Concomitant 
administration of the SSRI fluoxetine with tryptophan was reported to cause signs and symptoms associated 
with serotonin syndrome (Steiner & Fontaine, 1986). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of tryptophan and paroxetine is not recommended by the 
manufacturer of paroxetine. Should tryptophan and paroxetine be given concomitantly, monitor patient 
response and watch for signs of excessive serotonergic activity. It may be necessary to reduce doses of 
either agent. 
7)  Probable Mechanism: additive adverse effects 

 
3.5.1.FZ   Valdecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
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an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.GA   Warfarin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PAXIL(R) oral 
tablets, suspension, 2008). Bleeding events reported have included epistaxis, ecchymosis, hematoma, 
petechiae, and life-threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) 
have been reported with the coadministration of SSRIs with warfarin (Schalekamp et al, 2008; Prod Info 
PAXIL(R) oral tablets, suspension, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine and an anticoagulant are given concurrently, monitor patients for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when paroxetine therapy is initiated or discontinued 
(Prod Info PAXIL(R) oral tablets, suspension, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
c)  Preliminary data suggest that there may be a pharmacodynamic interaction (that causes an 
increased bleeding diathesis with unaltered prothrombin time) between paroxetine and warfarin. The 
concomitant use of paroxetine and warfarin should be undertaken with caution (Prod Info PAXIL(R) oral 
tablets, suspension, 2008).  
d)  In a multiple-dose study, several days of combined therapy with warfarin and paroxetine resulted in 
mild but clinically significant bleeding in 5 of 27 subjects. This effect occurred in the absence of a 
significant enhancement in warfarin-induced hypoprothrombinemia or changes in either paroxetine or 
warfarin disposition (Bannister et al, 1989b). 

 
3.5.1.GB   Xemilofiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
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capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.GC   Zolmitriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following 
concomitant use of sumatriptan, a 5-hydroxytryptamine-1 (5HT-1) agonist, and a serotonin specific reuptake 
inhibitor (SSRI) (Prod Info Imitrex(R), 1998a; Prod Info Zomig(TM), 1997). Because zolmitriptan is a 5HT 
1B/1D agonist, a similar interaction between SSRIs and zolmitriptan may occur (Prod Info Zomig(TM), 
1997). Concurrent use of zolmitriptan and an SSRI may result in serotonin syndrome which may be life-
threatening. Symptoms of serotonin syndrome may include restlessness, hallucinations, loss of coordination, 
fast heart beat, rapid changes in blood pressure, increased body temperature, overreactive reflexes, 
nausea, vomiting, and diarrhea. Clinicians should be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. Discuss the 
risks of serotonin syndrome with patients who are prescribed this combination and monitor them closely for 
symptoms of serotonin syndrome (US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as zolmitriptan, and an SSRI may result in a 
life-threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  The pharmacokinetics of a single 10 mg dose of zolmitriptan were not altered by four weeks of 
fluoxetine 20 mg daily pretreatment in healthy volunteers. The effects of zolmitriptan on blood pressure 
were also not changed by fluoxetine therapy (Prod Info Zomig(R), 2002). 

 
3.5.1.GD   Zomepirac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.2   Drug-Food Combinations 

 
3.5.2.A   Ethanol 

1)  Interaction Effect: an increased risk of impairment of mental and motor skills 
2)  Summary: Paroxetine did not potentiate cognitive or psychomotor effects associated with ethanol 
consumption (Caley & Weber, 1993b). However, the manufacturer of paroxetine recommends that patients 
be advised to avoid alcohol while using paroxetine (Prod Info Paxil CR(TM), 2003p). 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients receiving paroxetine should be advised to avoid the use of alcohol. 
7)  Probable Mechanism: additive central nervous system effects 
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 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Paroxetine Hydrochloride 
1)  Therapeutic 

a)  Laboratory Parameters 
1)  Steady-state plasma levels of paroxetine have not correlated with clinical efficacy in depressed 
patients (Tasker et al, 1989b). 

b)  Physical Findings 
1)  A reduction in symptoms of depression is indicative of a therapeutic response to paroxetine. 

2)  Toxic 
a)  Laboratory Parameters 

1)  Hepatic and renal function tests, as well as blood pressure and pulse, should be monitored 
periodically throughout therapy. 
2)  Steady-state plasma levels of paroxetine have not correlated with toxic effects in depressed patients 
(Tasker et al, 1989b). 

b)  Physical Findings 
1)  Blood pressure and pulse should be monitored. 
2)  Monitor patients receiving antidepressants for worsening of depression, suicidality, or unusual 
changes in behavior, especially at the initiation of therapy or when the dose increases or decreases. 
Such monitoring should include at least weekly face-to-face contact with patients or their family 
members or caregivers during the initial 4 weeks of treatment, then visits every other week for the next 
4 weeks, then at 12 weeks, and then as clinically indicated beyond 12 weeks. Families and caregivers 
should be advised of the need for close observation (i.e., daily observation) of patients and 
communication with the prescriber (Anon, 2004; Anon, 2004). 
3)  Patients who experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility, 
impulsivity, akathisia, hypomania, or mania may be at an increased risk for worsening depression or 
suicidality. If these symptoms are observed, therapy should be re-evaluated and it may be necessary to 
discontinue medications when symptoms are severe, sudden in onset, or were not part of the patient's 
initial symptoms (Anon, 2004; Anon, 2004). 
4)  During discontinuation of treatment (especially when abrupt) patients should be monitored for 
withdrawal symptoms such as dysphoric mood, irritability, dizziness, agitation, sensory disturbances 
(i.e., paresthesias), anxiety, confusion, lethargy, headache, insomnia, emotional lability, and 
hypomania. If these symptoms are observed following a reduction of dose or upon cessation of 
treatment, the previously prescribed dose may be resumed and subsequently reduced at a more 
gradual rate (Prod Info Paxil(R), 2004; Prod Info Paxil CR(TM), 2004b). 

 
 4.2   Patient Instructions 

A)  Paroxetine (By mouth) 
Paroxetine 
 
Treats depression, obsessive-compulsive disorder (OCD), panic disorder, social anxiety disorder, premenstrual 
dysphoric disorder (PMDD), generalized anxiety disorder, and posttraumatic stress disorder (PTSD). This 
medicine is a selective serotonin reuptake inhibitor (SSRI). 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to paroxetine, or if you are pregnant. Do 
not use this medicine if you are also using pimozide (Orap®), thioridazine (Mellaril®), or have taken an MAO 
inhibitor (Marplan®, Eldepryl®, Parnate®, or Nardil®) within the past 2 weeks. This medicine is not for use in 
children. 
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How to Use This Medicine: 
Liquid, Tablet, Long Acting Tablet 

Your doctor will tell you how much of this medicine to use and how often. Do not use more medicine or use it 
more often than your doctor tells you to. 
You may take this medicine with or without food. This medicine is usually taken in the morning. 
Measure the oral liquid medicine with a marked measuring spoon, oral syringe, or medicine cup. Shake the 
bottle well before measuring each dose. 
Swallow the tablet and extended-release tablet whole. Do not crush, break, or chew it. Do not use an 
extended-release tablet that is cracked or chipped. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your 
doctor or pharmacist if you have any questions. Ask your pharmacist for the Medication Guide if you do not 
have one. Your doctor might ask you to sign some forms to show that you understand this information. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next 
dose, wait until then to use the medicine and skip the missed dose. Do not use extra medicine to make up 
for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
you have finished your treatment. You will also need to throw away old medicine after the expiration date 
has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, 
and herbal products. 

Make sure your doctor knows if you are using cimetidine (Tagamet®), linezolid (Zyvox®), St. John's wort, 
sumatriptan (Imitrex®), theophylline (Theo-Dur®), tramadol (Ultram®), tryptophan, medicine for seizures 
(such as phenobarbital, phenytoin, Dilantin®, Luminal®, or Solfoton®), or any other medicine for depression 
(such as amitriptyline, desipramine, doxepin, fluoxetine, imipramine, lithium, nortriptyline, Aventyl®, Elavil®, 
Eskalith®, Lithane®, Lithobid®, Norpramin®, Pamelor®, Prozac®, Sinequan®, or Tofranil®). Tell your 
doctor if you use a blood thinner (such as warfarin or Coumadin®), diuretics or "water pills" (such as 
furosemide or Lasix®), or phenothiazine medicine (such as prochlorperazine, Compazine®, Mellaril®, 
Phenergan®, Thorazine®, or Trilafon®). 
Make sure your doctor knows if you are also using atomoxetine (Strattera®), digoxin (Lanoxin®), 
ketoconazole (Nizoral®), procyclidine (Kemadrin®), risperidone (Risperdal®), or terfenadine (Seldane®). 
Also tell your doctor if you are using medicine for heart rhythm problems (such as encainide, flecainide, 
propafenone, quinidine, Enkaid®, Quinaglute®, Rythmol®, or Tambocor®), medicine to treat HIV or AIDS 
(such as fosamprenavir, ritonavir, Lexiva®, or Norvir®), or any pain or arthritis medicines (NSAIDs) such as 
aspirin, ibuprofen, naproxen, Advil®, Aleve®, Bextra®, Celebrex®, Ecotrin®, or Motrin®. 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Using this medicine while you are pregnant can harm your unborn baby. Use an effective form of birth 
control to keep from getting pregnant. If you think you have become pregnant while using the medicine, tell 
your doctor right away. 
Make sure your doctor knows if you are breastfeeding, or if you have a recent heart attack, heart disease, 
kidney disease, liver disease, bleeding problems, epilepsy or seizures, narrow angle glaucoma, or a history 
of mania or drug abuse. 
You may need to take this medicine for up to 4 weeks before you feel better. Keep using this medicine for 
the full treatment time. If you feel that the medicine is not working well, do not take more than your 
prescribed dose. Call your doctor for instructions. 
For some children, teenagers, and young adults, this medicine can increase thoughts of suicide. Tell your 
doctor or your child's doctor right away if you or your child start to feel more depressed and have thoughts 
about hurting yourselves. Report any unusual thoughts or behaviors that trouble you or your child, especially 
if they are new or are getting worse quickly. Make sure the doctor knows if you or your child have trouble 
sleeping, get upset easily, have a big increase in energy, or start to act reckless. Also tell the doctor if you or 
your child have sudden or strong feelings, such as feeling nervous, angry, restless, violent, or scared. Let 
the doctor know if you, your child, or anyone in your family has bipolar disorder (manic-depressive) or has 
tried to commit suicide. 
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease your 
dose before stopping it completely. 
Make sure any doctor or dentist who treats you knows that you are using this medicine. This medicine may 
affect the results of certain medical tests. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that 
could be dangerous if you are not alert. 
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Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to 
keep all appointments. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, 
chest tightness, trouble breathing. 
Anxiety, agitation, restlessness, or mood or mental changes. 
Change in how much or how often you urinate, or problems in urination. 
Changes in behavior, or thoughts of hurting yourself or others. 
Confusion, weakness, and muscle twitching. 
Extreme lightheadedness, or fainting. 
Fast, slow, or uneven heartbeat. 
Fever, chills, or sore throat. 
Numbness, tingling, or burning pain in your hands, arms, legs, or feet. 
Seizures or tremors. 
Trouble sleeping or unusual dreams. 
Unusual bleeding or bruising. 

 
If you notice these less serious side effects, talk with your doctor: 

Blurred vision. 
Drowsiness or sleepiness. 
Headache. 
Loss of appetite. 
Menstrual cramps. 
Nausea, dry mouth, diarrhea, constipation, or upset stomach. 
Problems with sex. 
Sweating. 
Tiredness. 
Vaginal pain or discharge. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  SUMMARY 
1)  Paroxetine has received approval by the United States Food and Drug Administration for treating depression, 
generalized anxiety disorder, obsessive compulsive disorder, panic disorder, and social anxiety disorder. 
Paroxetine has also been evaluated in numerous other psychiatric disorders. 

B)  DEPRESSION 
1)  All of the selective serotonin reuptake inhibitors (SSRIs) are effective for treating depression although 
selected characteristics of each agent may offer greater benefit in some patients. Paroxetine does NOT have any 
major therapeutic benefits over other SSRIs; however, discontinuation symptoms may be troublesome in patients 
who stop taking paroxetine. Ultimately, the selection of an SSRI is dependent on clinical judgment and response 
of patients to previous therapy (Edwards & Anderson, 1999). 
2)  Paroxetine is a selective serotonin uptake inhibitor which has been effective as once daily therapy in the 
treatment of major depression. In comparative studies, paroxetine has been as effective as amitriptyline, 
clomipramine, imipramine, and mianserin. A more favorable adverse effect profile compared to tricyclic 
antidepressants has been observed in several studies. Paroxetine may have a faster onset of action than 
fluoxetine; however, both agents are equal in efficacy after six weeks of therapy. 
3)  Preliminary data suggest that a trial of a second serotonin reuptake inhibitor (SSRI) is a viable clinical 
alternative in depressed patients who have failed to respond to an adequate trial to the first SSRI used (Joffe et 
al, 1996). In a retrospective review of 55 patients who had failed to respond to at least five weeks of therapy with 
either fluoxetine, sertraline, fluvoxamine, or paroxetine (all at therapeutic dosages), 51% did respond to a trial of 
an alternative agent. The choice of the second agent was based on clinician preference; no difference between 
response rates of the different drugs was noted. 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Paroxetine is a phenylpiperidine antidepressant agent which selectively inhibits serotonin uptake (Magnussen 
et al, 1982; Hassan et al, 1985; Lassen, 1978). Similar to other selective inhibitors of serotonin uptake, 
paroxetine was developed as an alternative to tricyclic antidepressants which have effects on the reuptake of 
both serotonin and other neurotransmitters. More specific and more potent serotonin uptake inhibitors may result 
in more effective antidepressant therapy in the absence of adverse effects associated with norepinephrine 
uptake inhibition (Laursen et al, 1985; Raptopoulos et al, 1989a; Mertens & Pintens, 1988). Other selective 
serotonin reuptake inhibitors are fluoxetine, zimeldine, femoxetine, citalopram, and 2-nitro-imipramine (Mellerup 
et al, 1983). 
2)  In vitro and in vivo studies have demonstrated that paroxetine is a selective serotonin uptake inhibitor with 
minimal effects on uptake of norepinephrine (Lassen, 1974; Magnussen et al, 1982; Hassan et al, 1985). Potent 
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and long-lasting inhibition of serotonin uptake into platelets and synaptosomes, leading to depletion of blood 
serotonin, has been reported in man and animals, and potentiation of 5-hydroxytryptophan-induced central 
effects has been observed in mice (Mellerup et al, 1983; Lassen, 1978; Raptopoulos et al, 1989a; Magnussen et 
al, 1982). These effects are attributed to long-lasting binding of the drug to a serotonin uptake mechanism in 
neurons and platelets (Mellerup et al, 1983). 

B)  REVIEW ARTICLES 
1)  A comparison of selective serotonin reuptake inhibitors with a guide to selection is provided (Edwards & 
Anderson, 1999a). 
2)  Two reviews provide a discussion of the efficacy of selective serotonin reuptake inhibitors and other 
antidepressants for treatment of severe depression (Schatzberg, 1999; Hirschfeld, 1999). 
3)  The efficacy of antidepressants in reducing panic attack frequency, symptoms of depression, social 
avoidance, and overall impairments from panic disorder are addressed (den Boer, 1998). 
4)  A review article described the treatment of panic disorder, including the place of selective serotonin reuptake 
inhibitors for this disorder (DeVane, 1997). 
5)  Treatment of elderly patients with selective serotonin reuptake inhibitors is discussed with emphasis on 
improved tolerability compared to other antidepressants (Skerritt et al, 1997). 
6)  Drug-interactions of antidepressants are reviewed in German language (Zapotoczky & Simhandl, 1995). 

 
 4.5   Therapeutic Uses 

 
4.5.A   Paroxetine Hydrochloride 

Bipolar disorder, depressed phase 

Compulsive gambling 

Diabetic neuropathy 

Difficulty controlling emotions 

Drug-induced depressive state 

Fibromyalgia 

Generalized anxiety disorder 

Headache 

Hot sweats 

Insomnia 

Kleptomania 

Major depressive disorder 

Myocardial infarction; Prophylaxis 

Nocturnal sleep-related eating disorder 

Obsessive-compulsive disorder 

Panic disorder 

Posttraumatic stress disorder 

Premature ejaculation 

Premenstrual dysphoric disorder 
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Pruritus, Non-dermatological 

Schizophrenia, Negative symptoms 

Social phobia 

Somatization disorder 

Trichotillomania 

Vasovagal syncope 

 
4.5.A.1   Bipolar disorder, depressed phase 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

When given with lithium, no better than placebo unless serum lithium concentration is low 
c)  Adult: 

1)  Neither paroxetine nor imipramine was more effective than placebo in treating BIPOLAR 
DEPRESSION in patients stabilized on lithium if their serum lithium levels were above 0.8 
milliequivalents per liter (meq/L). However, patients whose serum lithium concentration was less than 
0.8 meq/L showed greater improvement with 8 weeks of antidepressant treatment than with placebo 
treatment (p=0.05 for paroxetine, p=0.04 for imipramine). In a double-blind study, patients were 
stratified according to serum lithium concentration and then randomized to receive paroxetine (n=35), 
imipramine (n=39), or placebo (n=43) for 10 weeks. Among all completers of the study, therapeutic 
response (Hamilton depression scale scores of 7 or less) was achieved by 56%, 48%, and 54% of 
patients receiving paroxetine, imipramine, and placebo, respectively. Adverse events accounted for 
study discontinuation in 1 patient in the paroxetine group (3%), 12 in the imipramine group (30%), and 5 
in the placebo group (12%). No patient in the paroxetine group experienced induction to mania, 
whereas 3 patients treated with imipramine and 1 treated with placebo developed treatment-emergent 
mania (Nemeroff et al, 2001a). 

 
4.5.A.2   Compulsive gambling 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Paroxetine was effective in the treatment of pathological gambling in patients without concomitant 
mood, anxiety, or substance use disorders. 

c)  Adult: 
1)  Paroxetine (mean dose 51.7 milligrams per day (mg/d)) was effective in the treatment of pathological 
gambling for patients without concomitant mood, anxiety, or substance use disorders. In this 8-week, 
double-blind, placebo- controlled study, 45 patients who fulfilled the Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition (DSM-IV) criteria for pathological gambling and scored at least 5 on 
the South Oaks Gambling Screen (SOGS) were randomly assigned to either a paroxetine or placebo 
treatment group. For the paroxetine group, an initial dosage of 20 mg/d was administered. This dose 
could be gradually increased, in increments of 10 mg per week, to a maximum of 60 mg/d, based on 
tolerability and efficacy. Patients' clinical status was assessed weekly using the Clinical Global 
Impressions (CGI) scale, (including the Pathological Gambling CGI), and both the total score and 
gambling urge subscale score of the Gambling Symptom Assessment Scale (G-SAS). By the study 
endpoint, there was a significant difference between the treatment groups in the reduction of the mean 
G-SAS scores, with a 52% decrease in the paroxetine group compared to a 23% decrease in the 
placebo group. Assessment using the CGI scale also showed significant differences in the degree of 
improvement in the two treatment groups. In the paroxetine group, 47.8% were very much improved 
(score of 1), 13% were much improved (score of 2), and 13% had no change; in the placebo group, the 
values were 4.5%, 18.2%, and 27.3%, respectively. There was not a significant difference between the 
paroxetine and placebo groups until patients completed at least 6 weeks of treatment. The most 
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common side effects of paroxetine were nausea (26.1%), headache (17.4%), and sweating (17.4%). A 
key limitation of these results is that patients in this study are not representative of the larger population 
of patients with pathological gambling; most of the study participants were women (30 women, 15 men), 
and did not have comorbid mood, anxiety, and substance use disorders (Kim et al, 2002). 

 
4.5.A.3   Diabetic neuropathy 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Paroxetine 10 to 60 milligrams per day (median 40 milligrams/day) was effective in relieving symptoms 
of diabetic neuropathy in a single-blind, dose-escalation study in 19 diabetic patients. Patients 
conducted daily self-ratings on a visual analog scale for the following symptoms: pain, paresthesia, 
dysesthesia, nightly aggravation, and sleep disturbances. The most commonly reported adverse effects 
were fatigue, sweating, and nausea (Sindrup et al, 1991). 

 
4.5.A.4   Difficulty controlling emotions 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In 2 case reports, paroxetine 20 milligrams daily was effective for relieving pathological crying related to 
a stroke. 

c)  Adult: 
1)  Pathologic crying resolved within 24 hours after beginning paroxetine 20 milligrams daily in a 55-
year-old man following a left anterior choroidal artery infarct. Although the patient was NOT depressed, 
5 to 8 crying episodes were reported daily; they generally occurred in response to a trivial 
environmental stimuli. Three episodes daily were still reported at 30 days at which time paroxetine was 
started. Definitive data are not available; however, serotonergic neurotransmission may be damaged 
during a stroke with the result of pathologic crying (Derex et al, 1997). 
2)  A 65-year-old man developed frequent (50 per day), uncontrolled episodes of crying which were 
effectively treated with paroxetine 20 milligrams daily (Tan & Dorevitch, 1996). Within a week, the 
episodes of crying had disappeared completely. The PATHOLOGIC CRYING episodes began after the 
man suffered a stroke. Interaction with the staff at the rehabilitation hospital and family or friends 
caused crying. Before the stroke, the man was emotionally reserved; he was not depressed after the 
stroke. Based on this and other cases treated with a selective serotonin reuptake inhibitor, these agents 
should be considered for treating emotional incontinence, a condition characterized by uncontrolled 
laughing or crying, which is common in stroke patients or patients with multiple sclerosis or 
pseudobulbar palsy. 

 
4.5.A.5   Drug-induced depressive state 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Reduced the occurrence of depression in patients receiving high-dose interferon alfa for treatment of 
malignant melanoma 

c)  Adult: 
1)  Paroxetine treatment, given 2 weeks before and throughout interferon alfa treatment, resulted in a 
lower rate of occurrence and lower severity of depression than occurred with placebo administration. In 
a double-blind, randomized trial, 40 patients with resected malignant melanoma that was estimated to 
have a greater than 50% likelihood of recurrence were to be treated with high-dose interferon alfa, 
which is known to cause depression. Two weeks before starting interferon alfa treatment, half of the 
patients were given paroxetine and half were given placebo. The paroxetine dose increased from 10 
milligrams (mg) per day in the first week to 20 mg/day in the second week. Thereafter, dose could be 
increased at the discretion of the study psychiatrist to a maximum of 40 mg/day. Interferon alfa-2b was 
given intravenously at 20 million units per square meter 5 days per week for the first 4 weeks and 
subcutaneously at 10 million units per square meter 3 days per week for the remaining 8 weeks. The 
incidence of major depression was significantly lower with paroxetine than with placebo (p=0.04; 11% 
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vs 45%, relative risk=0.24). Severity of depressive symptoms, anxiety, and neurotoxicity were all 
significantly less among patients receiving paroxetine than among those receiving placebo (p less than 
0.001 for each parameter). Paroxetine also decreased the likelihood that interferon alfa therapy would 
need to be discontinued because of depression or neurotoxicity (p=0.03). The effect of paroxetine on 
the therapeutic efficacy of interferon alfa was not assessed (Musselman et al, 2001). 

 
4.5.A.6   Fibromyalgia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In a 12-week, randomized, double-blind, placebo-controlled trial in adults with fibromyalgia without 
current mood or anxiety disorders (n=124), treatment with controlled-release paroxetine improved 
overall symptomatology but did not yield significant reduction in pain (Patkar et al, 2007). 

c)  Adult: 
1)  General Information 

a)  Treatment with paroxetine has demonstrated efficacy in the treatment of fibromyalgia in adults. 
In a 12-week, randomized, double-blind, placebo-controlled trial, treatment with controlled-release 
(CR) paroxetine led to improvement in overall fibromyalgia symptomatology in adults meeting the 
American College of Rheumatology diagnostic criteria for fibromyalgia (Patkar et al, 2007). The 
study excluded patients with mood or anxiety disorders. A higher proportion of paroxetine CR-
treated patients (mean dose, 39.1 milligrams (mg)) had a 25% or greater reduction in Fibromyalgia 
Impact Questionnaire (FIQ) scores compared to placebo-treated patients. However, there was no 
significant difference from placebo for reduction in pain (based on FIQ subscale and Visual Analog 
Scale (VAS) scores) or tender point count. In another 12-week, randomized, single-blind study in 
patients with fibromyalgia syndrome (n=40), treatment with paroxetine 20 mg/day led to statistically 
significant improvements in overall condition as well as yielded significant improvements in pain, 
stiffness, and mood based on VAS scores and reductions in mean tender point scores compared to 
placebo (Giordano et al, 1999). Long-term studies in populations representative of fibromyalgia in 
the real world setting are warranted. 

2)  Clinical Trial 
a)  Treatment with controlled-release (CR) paroxetine improved overall symptomatology in adults 
with fibromyalgia without current mood or anxiety disorders in a 12-week, randomized, double-
blind, placebo-controlled trial; however, there was no significant reduction of pain. Patients (n=124; 
aged, 18 to 65 years; 94% female) meeting the American College of Rheumatology diagnostic 
criteria for fibromyalgia were included. Prior to initiation of study drug, patients were required to 
have a Visual Analog Scale (VAS) pain score of 5 or higher and a Beck Depression Inventory score 
of 23 or less. Patients with inflammatory disease or current depressive or anxiety disorders were 
excluded. Randomization was preceded by a 1-week, single-blind, placebo run-in phase to identify 
and exclude patients displaying a 25% or greater reduction from baseline on the 10-item, self-
reported Fibromyalgia Impact Questionnaire (FIQ) scores (range, 0 to 100). Study patients were 
randomized to receive either paroxetine CR (n=58; mean age, 47.9 years) or placebo (n=58; mean 
age, 49.1 years) for 12 weeks. Paroxetine was initiated at 12.5 milligrams (mg)/day and force-
titrated in weekly 12.5-mg increments to the maximum tolerated dose up to 62.5 mg/day and 
maintained through week 12 (mean study dose, 39.1 mg/day). This was followed by a 2-week 
taper. The primary outcome was response, defined by a 25% or greater reduction on the FIQ total 
score from randomization to end of therapy. Baseline FIQ scores were 53 and 49 in the paroxetine 
CR and placebo groups, respectively. Approximately half of the patients had a greater than 5-year 
fibromyalgia duration (paroxetine CR, 28 (49%); placebo, 31 (53%)). An intention-to-treat analysis 
revealed significantly more responders in the paroxetine CR group compared to the placebo group 
(56.8% vs 32.7%; p=0.016). These results were consistent with a complete analysis (65.7% 
(n=25/38) vs 33.3% (n=16/48); p less than 0.01). Although a higher proportion of patients in the 
paroxetine CR group achieved a 50% or greater reduction in baseline FIQ scores, the difference 
compared to placebo was not statistically significant (25.8% vs 13.7%; p=0.08). Among secondary 
outcomes, paroxetine CR treatment led to a significant reduction in FIQ total score compared to 
placebo (F(1,113)=25.28; p=0.015). The mean treatment difference in FIQ scores was -6.4 (95% 
confidence interval (CI), -11.4 to +0.9; p less than 0.05) in favor of paroxetine CR. Among the FIQ 
subscales, paroxetine CR had better outcomes than placebo on fatigue, anxiety, and days the 
patient felt good (p less than 0.05 for all). However, the difference between the groups for pain 
(p=0.07) and depression (p=0.08) were not statistically significant. The groups did non differ 
significantly in the mean change in VAS pain scores (paroxetine CR -12.2 vs placebo -8.8; p=0.16). 
Additionally, improvements on other secondary outcomes measures, including changes in tender 
point count, tender point index, or the Sheehan Disability Scale scores, were not significantly 
different between the groups. For the paroxetine CR group, adverse events reported commonly 
and at a higher frequency than the placebo group included drowsiness (26% vs 7%), dry mouth 
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(36% vs 9%), female genital disorders (9% vs 2%), ejaculatory problems (66% vs 2%), impotence 
(33% vs 0%), insomnia (17% vs 9%), anxiety (14% vs 7%), and nausea (14% vs 9%) (Patkar et al, 
2007). 

 
4.5.A.7   Generalized anxiety disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes ( (regular-release) ); Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class I 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Paroxetine was found to be effective in patients without comorbid depression  
Improved symptoms and social functioning in patients with generalized anxiety disorder 

c)  Adult: 
1)  Paroxetine was more effective than placebo in the treatment of generalized anxiety disorder. In a 
randomized, double-blind trial, 324 patients were given placebo or paroxetine 10 milligrams (mg) per 
day for the first week, 20 mg/day for the second, and, thereafter, up to 50 mg/day on an individual basis. 
Patients in both treatment groups showed improvement in scores of the Hamilton Rating Scale for 
Anxiety anxious mood item, but improvement was significantly greater for the paroxetine group as early 
as week one (p less than 0.05) and at every point thereafter (p less than 0.01). According to the Clinical 
Global Impressions-Severity of Illness scale, patients in the paroxetine group had a significantly greater 
reduction in illness severity. At the end of the trial, 40% of paroxetine patients and 27% of placebo 
patients were reported to be "not ill" or to have only "borderline illness" (p less than 0.01). A patient-
rated anxiety scale also showed improvement in both groups but significantly greater improvement in 
patients receiving paroxetine (p less than 0.001 at week 8). In the intent-to-treat population, 62 percent 
of patients who received paroxetine were responders vs 36% of patients who received placebo. 
Improvement in social life and family life were significantly greater among patients treated with 
paroxetine (p less than 0.01). Adverse events were more frequent among patients taking paroxetine 
than among those taking placebo, with the most common events associated with paroxetine treatment 
being asthenia, constipation, abnormal ejaculation, decrease in libido, nausea, and somnolence. 
Approximately 80% of each group completed the study (Pollack et al, 2001). 
2)  In an 8-week multicenter study, paroxetine 20 milligrams (mg) daily and paroxetine 40 mg daily were 
significantly (p less than 0.001 and p less than 0.001, respectively) better than placebo at improving 
Hamilton Rating Scale for Anxiety (HAM-A) total, HAM-A anxiety item, HAM-A tension item, and Clinical 
Global Impression Severity of Illness and Improvement scores. Five-hundred and sixty-six patients with 
DSM-IV diagnosed generalized anxiety disorder WITHOUT current depression were randomized to 
receive either placebo, paroxetine 20 mg daily, or paroxetine 40 mg daily for 8 weeks. At study 
conclusion, patients receiving both doses of paroxetine had significantly improved HAM-A and CGI 
scores compared to patients receiving placebo. Drug related adverse events that occurred at rates 
greater than patients receiving placebo included asthenia, constipation, decreased appetite, dry mouth, 
nausea, libido decreases, somnolence, sweating and abnormal ejaculation (Bellew et al, 2000). 

 
4.5.A.8   Headache 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Paroxetine has been effective for treating migraine and tension headaches in small studies. In a case 
report, it was also useful for prophylaxis of migraine headache. 

c)  Adult: 
1)  Three patients with preexisting classical migraine, who received paroxetine for depression, had total 
elimination of or a decrease in headaches after starting paroxetine. In 2 patients, headaches returned 
when the patients missed a dose or discontinued paroxetine. Although prospective clinical trials are 
needed to verify these reports, paroxetine may prevent migraine headache when taken routinely (Hays, 
1997). 
2)  In a case report, paroxetine was effective for MIGRAINE PROPHYLAXIS (Black & Sheline, 1995). A 
48-year-old woman with a long history of depression and migraine headaches was started on 
paroxetine 20 mg/day for her depression. She had been experiencing approximately 50 migraine 
headaches a year. Sumatriptan was being used to alleviate her migraines. After six weeks of paroxetine 
therapy her depression scores demonstrated marked improvement. She also indicated that she had a 
2-week period with no migraine headaches, the first time in over a year; her usage of sumatriptan was 
also greatly reduced. Well controlled, double-blind trials are needed to further evaluate the role of 
paroxetine in migraine prophylaxis. 
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3)  Paroxetine may be useful in treating chronic daily headache (Foster & Bafaloukos, 1994). In an open 
study involving 60 patients with mixed migraine/tension-type headache who had failed at least two other 
medications, paroxetine was started at 10 mg/day and titrated up to 50 mg/day in 2 to 4 week intervals. 
Patients were followed for 3 to 9 months. Forty-eight patients completed the study. A reduction of at 
least 50% in the number of headaches per month were reported in 92% of the patients. The most 
common adverse effects were fatigue and insomnia. Double-blind controlled trials are needed to 
validate these findings. 
4)  Headache decreased significantly compared to baseline in patients receiving paroxetine 20 to 30 
milligrams per day for 8 weeks during a randomized, double-blind, cross-over study with sulpiride. Fifty 
patients with chronic tension headache were randomized to receive either sulpiride 200 to 400 
milligrams/day or paroxetine for 8 weeks. Headache was recorded by the patients on a 5-point verbal 
score. Comparison between the 2 treatment groups after the first 8 weeks demonstrated no statistical 
differences in headache scores; however, both treatments did reduce headaches when compared to 
base line. Following crossover, patients switched to sulpiride demonstrated a reduction in headache 
scores, while those switched to paroxetine did not. It should be noted that there was no washout period 
between the crossover and paroxetine is known to have a relatively long half-life. More controlled, large 
scale clinical trials are necessary to determine paroxetine's role in the treatment of chronic tension 
headache (Langemark et al, 1989). 

 
4.5.A.9   Hot sweats 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Paroxetine reduced hot flash severity and frequency in menopausal women. 
c)  Adult: 

1)  Treatment with paroxetine reduced hot flash severity and frequency in menopausal women. In a 
double-blind, placebo-controlled, multicenter, parallel-group study, menopausal women (n=165) 
experiencing at least 2 to 3 hot flashes daily or at least 14 hot flashes per week received paroxetine 
controlled-release (CR) 12.5 milligrams (mg)/day, paroxetine CR 25 mg/day, or placebo for 6 weeks. 
Patients recorded frequency and severity of hot flashes in diaries each day and hot flash composite 
scores (frequency x severity) were calculated from these ratings. Following six weeks of treatment, 
mean placebo-adjusted reductions in the daily composite hot flash scores were -4.7 (95% CI, -8.1 to -
1.3; p=0.007) for paroxetine CR 12.5 mg and -3.6(95% CI, -6.8 to -0.4; p=0.03) for paroxetine CR 25 
mg as compared with placebo. The median reduction from baseline in the hot flash composite score 
was 62.2% for patients taking paroxetine CR 12.5 mg and 64.6% for patients taking paroxetine CR 25 
mg as compared with 37.8% for placebo. Headache, nausea, and insomnia were the most commonly 
reported adverse events (Stearns et al, 2003a). 

 
4.5.A.10   Insomnia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

A preliminary study suggests that paroxetine may be useful in patients with primary insomnia 
c)  Adult: 

1)  Patients with primary insomnia improved during treatment with paroxetine. In this 6-week study 
(n=15), patients received paroxetine 10 milligrams (mg) within 1 hour of bedtime; dose titration to 30 mg 
daily was allowed. For the primary outcome measure, Clinical Global Impressions-Improvement scale 
(CGI-I), 11 of 14 patients were much improved or very much improved. In addition, 7 patients no longer 
met criteria for primary insomnia. However, improvement was NOT consistent for other parameters 
including sleep quality, daytime well-being, daytime mental functioning that were determined from 
patient diaries and polysomnography. One patient left the study due to side effects. Results of this 
small, uncontrolled study support the need for a longer, randomized, placebo-controlled clinical trial 
(Nowell et al, 1999). 

 
4.5.A.11   Kleptomania 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 
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See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective for treating kleptomania in a single patient 
c)  Adult: 

1)  In a single patient, paroxetine was effective for treating depression and compulsive kleptomania. 
This patient initially presented with depression but also mentioned a long history of compulsive stealing 
that resulted in loss of several jobs. He typically stole items with little value about twice weekly. 
Treatment with paroxetine 30 milligrams daily for 3 months resulted in remission of depressive 
symptoms and absence of all stealing. Although he had fleeting thoughts about stealing, he easily 
controlled this behavior. This report suggests that paroxetine similar to other selective serotonin 
reuptake inhibitors may be useful for treating kleptomania (Kraus, 1999). 

 
4.5.A.12   Major depressive disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes ( Regular and controlled-release formulations); Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class I 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Paroxetine 10 to 50 mg daily was effective in uncontrolled (Gagiano et al, 1989) and controlled 
studies  
Paroxetine was comparable to amitriptyline, clomipramine, imipramine, and mianserin  
Paroxetine did not provide more symptomatic improvement than placebo in elderly nursing home 
residents with non-major depression  
Paroxetine was effective in the treatment of late-life depression in non-nursing home residents with 
major depressive disorder 

c)  Adult: 
1)  COMBINATION THERAPY 

a)  The addition of PINDOLOL enhanced the antidepressant efficacy of PAROXETINE in patients 
with recurrent major depression, and longer-duration combination therapy appeared to be more 
beneficial compared with shorter-duration therapy (Zanardi et al, 1997). In a double-blind study, 63 
patients who had not received psychotropic drugs in the previous two weeks were randomized to 
one of three groups: paroxetine plus placebo for 4 weeks (N=21), paroxetine plus pindolol for 1 
week, followed by paroxetine plus placebo for 3 weeks (N=21), or paroxetine plus pindolol for 4 
weeks (N=21). Paroxetine was given as 20 milligrams (mg) once daily; pindolol (2.5 mg) or placebo 
was given three times daily. An additional 10 patients were treated in an open-label manner with 
paroxetine 20 mg once daily plus metoprolol 25 mg twice daily for 4 weeks. After 1 and 2 weeks, 
the presence of pindolol significantly increased the effectiveness of paroxetine, based on the lower 
depression ratio of Hamilton Rating Scale for Depression scores obtained in the two groups 
receiving pindolol compared to the paroxetine plus placebo group. The response to 4 weeks of 
combined therapy was greater than that of paroxetine plus 1 week of pindolol, indicating the value 
of longer combination therapy. The response to metoprolol was similar to the paroxetine plus 
placebo group, which indicates that the mechanism of this additive effect is not beta blockade, but 
probably the ability of pindolol to block 5-HT1A. 

2)  COMPARATIVE DATA 
a)  Paroxetine has not been convincingly superior to any other antidepressant in available clinical 
studies. Several controlled trials lasting 6 to 7 weeks reported similar efficacy for paroxetine and 
amitriptyline (Byrne, 1989a; Kuhs & Rudolf, 1989b; Laursen et al, 1985c; Battegay et al, 1985b), 
although in some studies amitriptyline has been either superior to paroxetine, or exhibited a definite 
trend toward superiority, after 3 weeks of treatment (Laursen et al, 1985c; Kuhs & Rudolf, 1989b). 
Paroxetine has also been comparable to clomipramine (Guillibert et al, 1989a) and mianserin 
(Mertens & Pintens, 1988c) and at least as effective as imipramine in depression (Feighner & 
Boyer, 1989a). A safety advantage in favor of paroxetine, particularly with regard to anticholinergic 
effects, was reported in some, but not all, of these comparative studies. 

3)  SINGLE-AGENT THERAPY 
a)  Both paroxetine immediate-release (IR) and paroxetine controlled release (CR) were more 
effective than placebo in the treatment of late- life depression in elderly patients. In a flexible-dose, 
multi-center, randomized, double-blind, placebo-controlled trial (n=319), elderly patients (mean age, 
70 years) with major depressive disorder and a score of at least 18 on the Hamilton Rating Scale 
for Depression (HAM- D) received paroxetine CR (12.5 to 50 milligrams (mg)/day; mean dose, 30.4 
mg/day), paroxetine IR (10 to 40 milligrams (mg)/day; mean dose, 25.7 mg/day), or placebo for 12 
weeks. From baseline to endpoint, there was a significantly greater reduction in the HAM-D total 
score for both paroxetine CR and paroxetine IR as compared with placebo (p=0.007 and p=0.003, 
respectively). Response was defined as a score of 1 ("much improved") or 2 ("very much 
improved") on the Clinical Global Impression-Improvement (CGI-I) scale. Seventy-two percent of 
paroxetine CR-treated patients (p less than 0.002) and 65% of paroxetine IR-treated patients were 
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rated as responders as compared with 52% of patients in the placebo group. Remission (defined as 
an endpoint HAM-D total score of 7 or less) was also significantly higher in the paroxetine CR 
(43%) and paroxetine IR (44%) groups as compared with placebo (26%) (p=0.009 and p=0.01, 
respectively). Paroxetine CR and paroxetine IR were well tolerated with somnolence, dry mouth, 
diarrhea, headache, abnormal ejaculation, nausea, dyspepsia, constipation, asthenia, and 
decreased appetite reported most commonly as adverse events (Rapaport et al, 2003). 
b)  An 8-week course of PAROXETINE did not show superiority over placebo for improvement of 
depression (non-major) in very old nursing home residents, according to a randomized, double-
blind trial (n=24, mean age 87.9 years). Excluded from the trial were residents with major 
depression or psychosis, those who were suicidal, and those with scores less than 10 on the Mini 
Mental State Exam (MMSE). Subjects were chosen based on interviews with residents 
(videotaped), interviews with their primary nurses, and review of the videotapes by 2 investigators; 
interview questions were derived from the Hamilton Depression Rating Scale (HDRS) and the 
Cornell Scale for Depression (CS). Starting doses of PAROXETINE were 10 milligrams (mg) daily, 
with weekly titration in 10-mg increments (maximum 30 mg). Mean final dose of paroxetine was 
23.3 mg. After 8 weeks of study medication, there were no significant differences between the 
paroxetine- and placebo- treated subjects using an intent-to-treat analysis (n=24). Comparing 
subjects who completed at least 6 weeks of treatment (n=20), 5 of 9 paroxetine subjects (56%) 
were rated by their nurses as 'much improved' or 'very much improved' (Clinical Global Impression 
of Change 1 or 2 points) compared with 4 of 11 (36%) of the control group (p=0.39). HDRS and CS 
scores from nurse and subject interviews both improved over time, with no significant differences 
between the paroxetine group and the placebo group. Overall placebo response rate was 45%. 
Two members of the paroxetine group had to be withdrawn due to development of delirium (which 
resolved after paroxetine was stopped). Cognitive ratings (MMSE scores) dropped significantly 
more often in the paroxetine group (7 of 8) compared with controls (4 of 11; p=0.03). No differences 
were seen in serum anticholinergic levels across the 2 groups. A sub-group analysis of the more 
symptomatic subjects at baseline (n=15) found that greater improvement occurred among the 
paroxetine-treated subjects in this sub-group (p=0.06). The investigators noted that there was not 
good correlation between subject-derived and nurse-derived measures of change (Burrows et al, 
2002). 
c)  Pharmacotherapy with paroxetine decreased scores on the Hopkins Symptom Checklist 
Depression Scale (HSCL-D-20) an average of 0.61 points compared to a decrease of 0.40 points 
with placebo (p=0.004) in older primary care patients with minor depression or dysthymia (n=415). 
Inclusion criteria included: diagnosis of dysthymia or minor depression, 60 years of age or older, 3 
or 4 symptoms for at least 4 weeks, and a score of at least 10 on the Hamilton Depression Rating 
Scale (HDRS). Patients were randomized to receive paroxetine at a target dose of 20 mg/day 
(n=137), placebo (n=140), or problem-solving treatment-primary care (PST-PC; n=138) for 11 
weeks. HSCL-D-20 scores in patients receiving PST-PC decreased 0.52 points, not significantly 
different from either placebo (p=0.13) or paroxetine (p=0.17). Effects of paroxetine were similar in 
patients with dysthymia and minor depression (Williams et al, 2000). 
d)  Paroxetine 40 milligrams (mg) was more effective than paroxetine 20 mg daily for preventing 
recurrence of depression (Franchini et al, 1998). For all patients, the current depressive episode 
abated during treatment with paroxetine 40 mg daily which was continued for 4 months. During the 
maintenance phase, patients (n=68) were randomly assigned to blinded treatment with paroxetine 
20 or 40 mg daily for 28 months. After 28 months, 51.5% and 23.5% of patients treated with 
paroxetine 20 and 40 mg, respectively, had 1 recurrence; 1 patient in paroxetine 20 mg group was 
excluded due to noncompliance with therapy. The Mantel-Cox survival analysis showed a 
significant survival advantage for paroxetine 40 mg versus 20 mg (p=0.018). Treatment was 
tolerated well with no new adverse effects reported during the maintenance phase. Based on this 
study, the maintenance dose should be individualized since lower doses than the one used in 
treatment may not be effective in all patients. 
e)  Increasing paroxetine from 20 milligrams (mg) to 40 mg did NOT result in a statistically 
significant improvement in depressive symptoms; however, there was a trend toward greater 
improvement in patients with major depression treated with paroxetine 40 mg (Benkert et al, 1997). 
In this randomized, double-blind, parallel-group study, patients (n=544) were assigned to receive 
paroxetine 20 mg or maprotiline 100 mg for 3 weeks. If, after 3 weeks, the Hamilton Depression 
Rating Scale (HAMD) failed to decrease by at least 50% or more, then the dosage of paroxetine 
was increased to 40 mg (n=50) or was continued at 20 mg (n=36) for an additional 3 weeks. When 
patients with major depression were analyzed separately, the response (reduction in HAMD greater 
than 50%) was 75% for paroxetine 40 mg versus 61% for paroxetine 20 mg; however, results were 
similar with both doses for patients with minor depression. New adverse effects occurred in 18% of 
patients when the dose of paroxetine was increased to 40 mg. Patients receiving maprotiline 100 
mg initially were treated similarly if they had an inadequate response after 3 weeks. Results of this 
study are limited by the relatively small number of patients who were treated with higher doses, the 
inclusion of patients with major and minor depression, and lack of a placebo control. Larger studies 
which include patients with major depression are needed to better evaluate the efficacy of higher 
doses of paroxetine. 
f)  Significantly greater reductions in symptoms of depression were achieved with paroxetine 
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compared to placebo after 2 weeks of treatment, with improvements being even greater after 6 
weeks of therapy. Paroxetine was evaluated for treating major depression (DSM-III) in a 6-week, 
placebo-controlled, double-blind study involving 111 outpatients (Rickels et al, 1989a). Patients 
were randomized to receive either placebo or paroxetine 20 milligrams once daily initially, followed 
by dosing adjustments over the subsequent 2 weeks based upon efficacy and adverse effects 
(range, 10 to 50 milligrams/day). All doses were given in the morning. Paroxetine was superior to 
placebo in reducing total scores on the Hamilton Depression Rating Scale (HAMD), the 
Montgomery-Asberg Depression Rating Scale (MADRS), the Raskin depression scale, and the 
Clinical Global Impression (CGI) scale of depression. Patients improving during this first 6-week 
period were allowed to enter a second 6-week treatment period; the clinical status of all patients 
treated during this second phase (18 paroxetine, 9 placebo) remained unchanged, with paroxetine 
remaining superior to placebo. Diaphoresis, diarrhea, somnolence, and nausea occurred to a 
significantly greater degree with paroxetine compared to placebo; laboratory parameters were not 
significantly affected during therapy. 
g)  Paroxetine was more effective than placebo in reducing psychic anxiety. The efficacy of 
paroxetine in treating symptoms of anxiety and/or agitation associated with depression were 
examined in 2963 patients (Sheehan et al, 1993). 

 
4.5.A.13   Myocardial infarction; Prophylaxis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

May confer a protective effect against first MI 
c)  Adult: 

1)  In a case-control study comprised of 653 cases of first myocardial infarction (MI) and 2990 control 
subjects, results indicated that selective serotonin reuptake inhibitors (SSRIs) may confer a protective 
effect against first MI. The subjects in this study were smokers, between the ages of 30 to 65 years, 
with a first MI hospitalized between September 1995 and December 1997. The four SSRIs investigated 
in this study were fluoxetine, fluvoxamine, paroxetine, and sertraline; doses taken by participants were 
not stated. The odds ratio of patients who were taking SSRIs having a first MI compared to controls 
(after adjustment for potential confounders) was 0.35 (95% CI 0.18, 0.68; p less than 0.01). The authors 
suggested that this effect was possibly attributable to an inhibitory effect on serotonin-medicated 
platelet activation or amelioration of other factors associated with increased risk for MI in depression 
(Sauer et al, 2001). 

 
4.5.A.14   Nocturnal sleep-related eating disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Resolved symptoms of nocturnal eating/drinking syndrome in three patients 
c)  Adult: 

1)  Paroxetine therapy resolved symptoms of nocturnal eating/drinking syndrome (NEDS) in three 
female patients. A 40-year-old, 28-year-old, and 38-year-old suffering from NEDS were treated with 
paroxetine 20 or 30 milligrams (mg) daily. All patients were conscious during uncontrollable nocturnal 
eating which sometimes occurred multiple times throughout the night. Following paroxetine 
administration, the number of awakenings due to NEDS was reduced within a few days and 
approximately 2 weeks after initiation of therapy, symptoms had completely resolved. Treatment was 
continued at 20 mg/day (Miyaoka et al, 2003). 

 
4.5.A.15   Obsessive-compulsive disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes ( (regular-release formulation) ); Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class I 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Considered a first-line agent for treating obsessive-compulsive disorder (OCD)  
Effective as a crossover therapy in patients with obsessive compulsive disorder non-responsive to 
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initial SSRI treatment  
Venlafaxine extended-release (XR) and paroxetine were equally effective in the treatment of 
patients with OCD 

c)  Adult: 
1)  GENERAL INFORMATION 

a)  Venlafaxine extended-release (XR) was as effective as paroxetine in the treatment of patients 
with obsessive compulsive disorder (OCD). In a randomized, double-blind, comparative study, 
patients (n=150) with OCD and a score of at least 18 (or at least 12, if only obsessions or only 
compulsions were present) on the Yale-Brown Obsessive Compulsive Scale (Y-BOCS) received 
either venlafaxine XR (initial, 75 milligrams (mg)/day, titrated to 300 mg/day by week 7) or 
paroxetine (initial, 15 milligrams (mg)/day, titrated to 60 mg/day by week 7) for 12 weeks. Both 
paroxetine and venlafaxine XR treatments were effective, producing mean reductions of 7.8 and 
7.2 points, respectively, in the Y-BOCS score from baseline to endpoint. A significant decrease in 
the total Y-BOCS score from baseline was seen at week 3 for venlafaxine XR- treated patients 
(p=0.008) and at week 5 for patients in the paroxetine group (p=0.018). There were no significant 
differences in responder rates between treatment groups. In the venlafaxine XR group, 37% and 
25% of patients were partial responders and full responders, respectively. Similarly, in the 
paroxetine group, 44% and 22% of patients were partial responders and full responders, 
respectively. Additionally, no significant differences were observed between the two treatments with 
regard to reduction of anxious or depressive symptoms (as measured by the Hamilton Anxiety 
Scale and the Hamilton Rating Scale for Depression, respectively). For both treatments, most 
adverse effects were of mild or moderate severity and included somnolence, sweating, insomnia, 
and nausea (Denys et al, 2003a). 

2)  PRIMARY THERAPY 
a)  Of the selective serotonin reuptake inhibitors (SSRIs) (ie, fluoxetine, sertraline, paroxetine, 
fluvoxamine) with U.S. Food and Drug Administration approval for treating OCD, all are effective. 
Limited clinical studies also suggest that the SSRIs are comparable to clomipramine; however, 
results of a meta-analysis found that clomipramine may be more effective than the SSRIs (Flament 
& Bisserbe; Leonard). Selection of initial treatment is often based on the side effect profile of the 
individual drug; in general, the SSRIs are tolerated better than clomipramine (Leonard). Early 
studies used near maximal doses of an SSRI which resulted in a high incidence of adverse effects; 
however, initial low doses with gradual dose adjustment result in a good response in some patients 
and better tolerance in most (Leonard). While the optimal duration of treatment has NOT been 
defined, most patients require long-term treatment. A few small studies have shown relapse rates 
between 65% and 90% when pharmacologic treatment was stopped (Rasmussen & Eisen). 
Patients who do NOT respond to 10 to 12 weeks of maximum doses of an SSRI and/or behavioral 
therapy are considered refractory to treatment. In about 20% of this group, a trial of a second SSRI 
will be effective. In the remaining patients, augmentation therapy with haloperidol or clonazepam 
may be beneficial (Rasmussen & Eisen). 
b)  In a 12-week, comparative study, paroxetine was as effective as clomipramine for treating 
obsessive compulsive disorder. Patients were randomly assigned to receive placebo (n=99), 
paroxetine 10 milligrams (mg) (n=201), or clomipramine 25 mg daily (n=99); the dose of active 
treatments was titrated to a maximum of 60 mg and 250 mg for paroxetine and clomipramine, 
respectively. No statistically significant differences were found in the primary efficacy measures, the 
Yale-Brown Obsessive-Compulsive Scale or the National Institute of Mental Health Obsessive-
Compulsive Scale, between paroxetine or clomipramine; however, both drugs were significantly 
better than placebo. Adverse effects requiring treatment withdrawal occurred in fewer patients 
treated with paroxetine (9%; p=0.033) than clomipramine (17%). Limitations of the study are the 
relatively short duration, and the potential loss of blinding due to differences in adverse effects 
(Zohar et al, 1996). 
c)  Paroxetine was effective in at least two 12-week trials in patients suffering from obsessive 
compulsive disorder (OCD) (Anon, 1996). Patients studied had moderate to severe OCD (mean 
baseline scores on the Yale Brown Obsessive Compulsive Scale of between 23 and 26). Patients 
treated with paroxetine 40 mg or 60 mg daily significantly improved (mean reduction of 6 and 7 
points, respectively) compared to those patients treated with either paroxetine 20 mg daily or 
placebo. 

3)  CROSSOVER THERAPY 
a)  Patients with obsessive-compulsive disorder (OCD) refractory to initial treatment with a selective 
serotonin reuptake inhibitor (SSRI) responded to crossover therapy with another SSRI. In a double-
blind switch study, patients (n=150) with primary OCD received venlafaxine (titrated to 300 
milligrams (mg)/day) or paroxetine (titrated to 60 mg/day) for 12 weeks and then non-responders 
(n=43) were switched to the opposite therapy (venlafaxine, n=16; paroxetine, n=27) for an 
additional 12 weeks following a 4-week washout period between phases. Non-response was 
defined as a reduction in the Yale-Brown Obsessive- Compulsive Scale (Y-BOCS) below 25%. 
Following crossover, the Y-BOCS total score decreased in both groups from baseline (week 16) to 
endpoint, however the score was significantly reduced in paroxetine- treated patients (p less than 
0.000), but not in venlafaxine-treated patients (p=ns). Paroxetine was statistically superior as 
compared with venlafaxine (p=0.017). The response rate during phase II of the study was 42% 
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(18/43) overall, with a 16% (3/16) response rate in the venlafaxine group and a 56% (15/27) 
response rate in the paroxetine group (p=0.01). At the end of both phases 73% (109/150) of 
patients had responded to treatment. Adverse effects were similar between treatment groups 
including somnolence, sweating, headache, constipation, insomnia, nausea, change in mood, loss 
of libido, and dry mouth (Denys et al, 2004). 

 
4.5.A.16   Panic disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes ( (regular and controlled-release formulations)); Pediatric, no 
Efficacy: Adult, Effective; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIa; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In short-term and long-term studies, effective for treating panic disorder in adults  
Effective in children in one open study 

c)  Adult: 
1)  In a 12-week randomized, double-blind, placebo-controlled study of patients (n=367) with panic 
disorder (with or without agoraphobia), paroxetine was as effective as clomipramine in reducing the 
number of panic attacks; both agents were significantly more effective than placebo. The dose of each 
agent was titrated upwards from an initial dose of 10 milligrams (mg) daily to a maximum of 60 mg for 
paroxetine and 150 mg for clomipramine based on tolerance and clinical response. Paroxetine 
appeared to have a more rapid onset of action with a greater number of patients reporting no full attacks 
at weeks 6 and 9 compared to clomipramine or placebo. At the endpoint, 76.1% of paroxetine-treated 
patients showed a greater than 50% reduction in the total number of full panic attacks compared to 
64.5% and 60% in the clomipramine- and placebo-treated groups, respectively. Significantly more 
patients in the clomipramine group compared to the paroxetine group experienced adverse effects; 
twice as many patients in the clomipramine group (18) withdrew from the study due to adverse effects 
(Lecrubier et al, 1997). 
2)  Although there was no significant difference in efficacy between paroxetine and clomipramine in the 
36-week continuation study, the number of full panic attacks continued to decrease in the active 
treatment groups. One hundred and seventy-six patients continued long-term treatment at the same 
dose received in the initial 12-week study. Clinic visits and evaluations of patients' panic diaries 
occurred every 6 weeks. One hundred and sixteen patients completed the study with 42% of the 
placebo group withdrawing for lack of efficacy and 19% of the clomipramine group withdrawing due to 
adverse effects. A higher percentage of patients in the clomipramine group (76.2%) experienced at 
least 1 adverse effect during the continuation phase compared to 61.8% in the paroxetine- and 51.1% in 
the placebo-treated groups, respectively; these differences did not reach statistical significance. Efficacy 
in maintaining reduction in panic attacks and continued reduction of attacks throughout the study period 
suggests that treatment of panic disorder may be beneficial on a long-term basis (Lecrubier et al, 
1997a). 
3)  In a 10-week, randomized, placebo-controlled trial, paroxetine 40 milligrams (mg) daily was 
significantly more effective than placebo for treating panic attacks; however, differences between 
paroxetine 10 and 20 mg were NOT significantly different from placebo. At 10 weeks, 86%, 65.2%, 
67.4%, and 50%, respectively, of patients taking paroxetine 40 mg, 20 mg, 10 mg, or placebo had a 
complete response. Patients enrolled in the study met DSM-III criteria for panic disorder with or without 
agoraphobia and had at least 2 full panic attacks during the 2 weeks before study entry. Of the 278 
patients entered into the study, 188 (67.6%) completed 10 weeks of treatment. Withdrawal was due 
primarily to adverse effects and lack of efficacy which decreased with increasing paroxetine dose. 
Paroxetine 40 mg daily is an effective treatment for panic attacks (Ballenger et al, 1998). 
4)  Paroxetine 20 to 60 mg/day was significantly more effective than placebo in reducing the number of 
panic attacks in patients with panic disorders. Patients (n=120) were randomly assigned to placebo or 
paroxetine after a three-week washout period; therapy was continued for a total of 12 weeks. 
Paroxetine was given as an initial dose of 20 mg daily and then adjusted at two-week intervals to 40 mg 
and then 60 mg daily, depending on efficacy and tolerability. The majority of patients (75%) required 
doses of 40 or 60 mg. After 12 weeks of therapy, 82% of patients treated with paroxetine had at least a 
50% reduction in number of panic attacks compared to 50% of patients treated with placebo; 36% of 
paroxetine-treated patients became almost free of panic attacks. Paroxetine was generally well 
tolerated at all three dose levels (Oehrberg et al, 1995). 

d)  Pediatric: 
1)  A retrospective analysis of the records of 18 children with panic disorder who were treated with 
paroxetine showed favorable response in 15 children (83%). Children aged 7 to 16 years and 
unequivocally meeting the DSM-IV criteria for panic disorder were treated with paroxetine, beginning at 
an average of 8.9 milligrams (mg) per day and progressing to an average of 24 mg/day. Children were 
treated for 2 to 24 months (mean 12 months). With last- observation-carried-forward analysis, significant 
improvement was shown on the Clinical Global Impressions (CGI) Severity score: from an average 
initial score of 5.2 to an average final score of 1.8 (p less than 0.0001). Responders (83% of subjects) 
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were defined as those who had a CGI-Improvement score of 1 (marked improvement) or 2 (moderate 
improvement). Side effects were minimal or mild and transient, with no patient requiring a reduction in 
dosage due to side effects. The most common side effects were nausea (39%), tension-agitation (39%), 
sedation (33%), insomnia (22%), palpitations (22%), and headache (22%) (Masi et al, 2001). 

 
4.5.A.17   Posttraumatic stress disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes ( (regular-release formulation)); Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Paroxetine (20 to 50 mg/day) effectively treated all three components of posttraumatic stress disorder 
c)  Adult: 

1)  Paroxetine in doses of 20 to 50 milligrams (mg) per day effectively treated all three components of 
posttraumatic stress disorder (PTSD) (reexperiencing, avoidance/numbing and hyperarousal) when 
compared to a matched patient group receiving placebo. In this 12-week, double-blind, multi-center trial, 
323 patients were divided into paroxetine and placebo treatment groups. Assessments using the 
Clinician- Administered PTSD Scale, part 2 (CAPS-2), at 4, 8, and 12 weeks, showed a statistically 
significant decrease (p less than 0.001) in PTSD symptoms that began at 4 weeks and showed the 
maximum fraction of improvement by week 8. Response, defined as very much improved or much 
improved on the Clinical Global Impressions-Global Improvement Scale (CGI-I), at 12 weeks was 60% 
in the paroxetine group and 40% in the placebo group. The proportion of patients achieving remission 
(CAPS-2 total score less than 20) was 29.4 % and 16.5% for paroxetine and placebo respectively (p = 
0.008). CAPS-2 results showed, in the sub-group analysis, that both males and females experienced 
comparable decreases in PTSD symptoms by study endpoint and that patients whose index trauma 
occurred more than 5 years prior to this study had a greater decrease in symptom score (p=0.037) than 
other paroxetine-treated patients. There was also a greater proportion of responders in the trauma-type 
category of seeing someone hurt or die (p=0.019), compared to the other trauma types of physical or 
sexual attack, serious accident or injury, or exposure to combat. The mean paroxetine dose during the 
study was 27.6 +/- 6.72 mg/day with 22% taking 20 mg/day, 24% taking 30 mg/day, 28% taking 40 
mg/day, and 25% taking 50 mg/day at study end. Patients treated with paroxetine experienced 
asthenia, abnormal ejaculation, dry mouth, nausea, and somnolence at an incidence of at least 10% 
(and at least twice the placebo rate) and approximately 60% of patients in both groups completed the 
12-week study (Tucker et al, 2001). 
2)  Paroxetine in doses of 20 or 40 milligrams (mg) per day effectively treated all three components of 
posttraumatic stress disorder (PTSD) (reexperiencing, avoidance/numbing and hyperarousal) when 
compared to a matched patient group receiving placebo. In this 12-week, double-blind, multi-center trial, 
551 patients were divided into three groups: paroxetine 20 mg/day, paroxetine 40 mg/day or placebo. 
Assessments using the Clinician-Administered PTSD Scale, part 2, at 1, 2, 4, 6, 8, and 12 weeks, 
showed a statistically significant decrease in PTSD symptoms that began at 4 weeks and continued 
through the remaining 12 weeks of the trial. Response at endpoint was 62% in the paroxetine 20 mg 
group, 54% in the paroxetine 40 mg group and 37% in the placebo group. There was no difference in 
response due to trauma type, time since trauma, severity of baseline PTSD, depressive symptoms or 
gender. Asthenia, diarrhea, abnormal ejaculation, impotence, nausea, and somnolence occurred with 
an incidence of at least 10% (and at least twice the placebo rate) in the paroxetine groups (Marshall et, 
al, 2001). This study confirms the results of an earlier, small open trial, where 65% of patients had a 
48% decrease in PTSD symptoms and were rated as very much improved or much improved on the 
Clinical Global Impression Scale (Marshall et al, 1998). 

 
4.5.A.18   Premature ejaculation 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Selective serotonin reuptake inhibitors fluoxetine, paroxetine, and sertraline have been effective in the 
symptomatic treatment of PREMATURE EJACULATION. Objective results are usually seen after 2 
weeks treatment, with prolongation to ejaculation time ranging between 6 to 10 minutes compared to 
less than 1 minute at baseline. Significant subjective changes included increased sexual desire, partner 
satisfaction, and decreased anxiety. However, over 90% will relapse to baseline functional status within 
2 to 3 weeks after discontinuing medication (Ludovico et al, 1996; Kara et al, 1996; Lee et al, 1996; 
Mendels et al, 1995; Waldinger et al, 1994). 

c)  Adult: 
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1)  Paroxetine was effective for treatment of PREMATURE EJACULATION (McMahon & Touma, 1999). 
Paroxetine 20 milligrams 3 to 4 hours before planned intercourse delayed ejaculation from 0.3 minutes 
at baseline to 3.5 minutes at the end of study; paroxetine was superior to placebo in this single-blind, 
randomized crossover study of 26 men (p less than 0.001). In the second study, 42 men were randomly 
assigned to receive paroxetine 10 milligrams daily for 3 weeks followed by paroxetine 20 milligrams as 
needed 3 to 4 hours before planned intercourse or placebo in a crossover design. Ejaculatory latency 
increased during daily treatment with paroxetine compared to placebo at 2 weeks (p less than 0.05); 
however, the greatest benefit was achieved after daily followed by as needed paroxetine (baseline 
mean 0.5 minutes to week 7 mean 5.8 minutes; p less than 0.05). Based on the second study, daily 
followed by as needed treatment with paroxetine is likely more effective than as needed treatment only. 
2)  PAROXETINE is an effective treatment for premature ejaculation. In an open-label trial of 32 men, 
all of the subjects experienced a delay in ejaculation with paroxetine 20 milligrams daily at bedtime. 
Generally, benefit occurred after approximately two weeks of therapy. After paroxetine was 
discontinued, premature ejaculation resumed in 90% of patients. The most common side effects 
reported were sleepiness and mild sensory confusion which tended to subside after about 15 days of 
therapy (Ludovico et al, 1996). 
3)  Paroxetine 40 milligrams daily significantly improved premature ejaculation in a double-blind, 
placebo-controlled trial (Waldinger et al, 1994). Both patients and partners were questioned before and 
during the trial regarding time to ejaculation. Prior to treatment the median time to ejaculation was 30 
seconds or less for both groups. Following 6 weeks of paroxetine therapy, placebo-treated patients had 
no change while treated patients had increased time to ejaculation to a median of 10 minutes. 

 
4.5.A.19   Premenstrual dysphoric disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes ( controlled-release formulation)); Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Reduced symptoms related to PDD in an open study and in controlled trials 
c)  Adult: 

1)  Treatment with paroxetine controlled-release (CR) tablets effectively reduced symptoms associated 
with premenstrual dysphoric disorder (PDD). In two placebo- controlled trials, patients (n=672) with PDD 
and a mean symptom history of 11 years received paroxetine CR 12.5 milligrams (mg)/day, paroxetine 
CR 25 mg/day, or placebo continuously throughout 3 menstrual cycles. Patients taking systemic 
hormonal contraceptives were excluded before the trials began. Treatment response was assessed 
using a patient-rated visual analog scale (VAS)-total score, which measured mood, physical symptoms 
and other symptoms. Patients in both paroxetine treatment groups showed significantly greater 
improvements on the luteal phase VAS-total score from baseline to endpoint as compared with placebo 
(Prod Info Paxil CR (TM), 2003). 
2)  In an open study (n=14), paroxetine reduced symptoms of premenstrual dysphoric disorder (PDD). 
Patients with a Clinical Global Impression (CGI) score greater than 3 during 1 cycle using placebo 
received paroxetine 10 milligrams (mg) daily with adjustment to a maximum dose of 30 mg daily during 
subsequent cycles; the average dose was 22 mg/day. Daily symptom scores for mood swings, 
anger/irritability, interpersonal difficulties, and behavioral control showed significant (p less than 0.05) 
decreases from baseline to the final cycle although luteal phase levels were NOT quite as low as 
follicular phase levels. Between 8 and 10 women were considered responders to paroxetine based on 
the following: (1) 50% decrease in luteal phase worsening of 5 symptoms (n=10), (2) absolute Hamilton 
Rating Scale for Depression (HAM-D) reduction of 50% (n=9), (3) luteal phase HAM-D score less than 
or equal to 8 (n=9), (4) luteal phase HAM-D less than or equal to follicular phase HAM-D score (n=9), 
and (5) absolute CGI less than or equal to 2 (n=8). Like other selective serotonin reuptake inhibitors, 
paroxetine reduces symptoms associated with PDD but additional controlled trials are needed (Yonkers 
et al, 1996). 

 
4.5.A.20   Pruritus, Non-dermatological 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In a small study, paroxetine was effective in the treatment of severe, non-dermatological pruritus 
c)  Adult: 

1)  Paroxetine therapy was effective in the treatment of severe, non- dermatological pruritus in patients 
with advanced cancer and other systemic diseases. In a randomized, double-blind, placebo-controlled, 
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crossover study, patients (n=26) with severe pruritus not associated with primary skin disease received 
placebo or paroxetine (20 milligrams/day) for 7 days and then switched over to the opposite treatment 
arm for 7 days. Patients assessed pruritus intensity via a numerical analogue scale. On the 7 days 
average, paroxetine-treated patients had lower mean pruritus intensity scores as compared with 
patients in the placebo group (mean difference, 0.78 (95% CI=0.37 to 1.19); p=0.001). This effect was 
even stronger when measured over the last 3 days average (mean difference, 1.35 (95% CI=0.61 to 
2.08); p=0.002). A significantly higher percentage of patients treated with paroxetine exhibited clinical 
response (defined as a pruritus reduction of at least 50% in the last 3 days of the period as compared to 
the last 3 days of the run-in period) as compared with placebo (37.5% vs 4.2%, respectively; p=0.027). 
Paroxetine treatment was associated with a higher incidence of nausea and sleepiness as compared 
with placebo. Because this study population was composed mostly of patients with pruritus associated 
with advanced neoplastic disease, these findings cannot be extrapolated to all patients with severe 
pruritus. Additional studies are needed to explore the efficacy of paroxetine in the treatment of pruritus 
in more diverse patient populations (Zylicz et al, 2003). 

 
4.5.A.21   Schizophrenia, Negative symptoms 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Reduced negative symptoms of schizophrenia when added to antipsychotic therapy in small open study 
c)  Adult: 

1)  Paroxetine treatment added to antipsychotic treatment brought sustained improvement in negative 
symptoms of schizophrenia patients in a small, open study. Six patients with chronic schizophrenia and 
with a score of at least 20 on the negative subscale of the Positive and Negative Syndrome Scale 
(PANNS) took paroxetine 30 milligrams per day for 12 weeks and were followed up for 30 months. 
Patients were not depressed, as shown by a score of 8 or less on the Hamilton-Depression scale. The 
mean score on the PANNS negative subscale decreased significantly from 29.3 to 20.3 (p=0.043) by 
week 12. The most notable effects were on blunted affect and stereotyped thinking. One patient 
improved during the 12 weeks but deteriorated after stopping paroxetine. He improved again after 
restarting paroxetine and continued taking it thereafter. One patient did not respond within the 12-week 
study period but responded at 16 weeks and maintained that improvement through the following 30 
months. The other 4 did not change medication and maintained their initial improvement throughout the 
follow-up period (Jockers-Scherubl et al, 2001). 

 
4.5.A.22   Social phobia 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes ( (regular and controlled-release formulations)); Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class I 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective for treating SOCIAL PHOBIA 
c)  Adult: 

1)  Controlled-release (CR) paroxetine was more effective than placebo in improving the symptoms of 
social anxiety disorder. In a randomized, double-blind, placebo-controlled, multicenter study (n=370), 
patients with social anxiety disorder received paroxetine 12.5 to 37.5 milligrams (mg) (mean dose, 32.3 
mg/day) or placebo daily for 12 weeks following a 1 week single-blind placebo run-in period. Changes in 
Liebowitz Social Anxiety Scale (LSAS) scores from baseline to endpoint significantly favored treatment 
with paroxetine CR as compared with placebo (adjusted mean difference= -13.33, 95%CI= -18.25 to -
8.41; p less than 0.001). From baseline to week 12, mean LSAS scores for paroxetine CR-treated 
patients decreased from 78.3 to 47.1, while mean scores of patients in the placebo group were reduced 
from 78.6 to 60.5. A significantly higher percentage of patients treated with paroxetine CR achieved 
remission (defined as at least a 70% reduction in the LSAS total score) as compared with patients in the 
placebo group (24.3% vs 8.2%, respectively; 95%CI= 1.92 to 6.85; p less than 0.001). From baseline to 
endpoint, there were significantly more responders (defined as very much improved or much improved 
on the Clinical Global Impression-Improvement scale) in the paroxetine CR group as compared with the 
placebo group (57% vs 30.4%, respectively; p less than 0.001). The most commonly observed adverse 
events in paroxetine CR-treated patients included nausea, asthenia, abnormal ejaculation, sweating, 
impotence, somnolence, insomnia, and decreased libido (Lepola et al, 2004). 
2)  Paroxetine 20 milligrams (mg) per day was more effective than placebo in improving the symptoms 
of generalized social anxiety disorder; higher doses of paroxetine were not more efficacious. In a 
double-blind, placebo-controlled trial, 384 patients with a minimum of 4 interactional and performance 
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phobias were randomly assigned to receive paroxetine 20, 40, or 60 mg/day or placebo for 12 weeks. 
Using last-observation- carried-forward analysis, scores on the Liebowitz Social Anxiety Scale (LSAS) 
were reduced significantly more by paroxetine 20 mg than by placebo (p less than 0.001). Mean 
improvement in the LSAS total score was twice as great with paroxetine 20 mg as with placebo. The 
significant difference between paroxetine and placebo appeared at the beginning of week 8 and 
continued to the end of the study. Improvements in LSAS scores with paroxetine 40 mg and 60 mg 
approached statistical significance when compared to placebo. The percentage of responders (defined 
as a score of either 1 or 2 on the Clinical Global Impressions-Global Improvement scale) ranged from 
43% to 47% in the paroxetine groups, compared to 28% in the placebo group. In comparison to 
placebo-treated patients, patients treated with paroxetine 20 mg showed greater improvements on the 
LSAS fear and avoidance subscales at endpoint (p=0.001 and p less than 0.001, respectively), on the 
Social Avoidance and Distress Scale, and on the Sheehan Disability Scale. Although scores for those 
taking higher doses of paroxetine were in some cases better than for those taking placebo, they were 
not generally superior to those with paroxetine 20 mg. Adverse effects were typical of those reported for 
selective serotonin reuptake inhibitors: insomnia, somnolence, asthenia, nausea, dizziness, decreased 
libido, dry mouth, nervousness. The only adverse events that showed a linear dose response were 
delayed ejaculation and constipation. More patients withdrew from paroxetine groups than from the 
placebo because of adverse events, whereas more withdrew from placebo treatment than from 
paroxetine treatment because of lack of efficacy. The authors acknowledged that the response rate in 
this study is lower than in some other studies, perhaps because of the fixed dosage regimens. Although 
flexible dosing may increase response rate, the authors suggested that the initial target dose of 
paroxetine should be 20 mg/day (Liebowitz et al, 2002). 
3)  Paroxetine was effective for treating social anxiety disorder in a 12-week, controlled study. Patients 
were randomly assigned to receive placebo (n=151) or paroxetine (n=139) 20 milligrams (mg) daily for 2 
weeks followed by dosage titration to 50 mg daily, if needed. At 12 weeks, the mean dosage of 
paroxetine was 34.7 mg/day. Thirty-five (25%) and 42 (28%) patients withdrew from the paroxetine and 
placebo groups, respectively; no patient withdrew due to a serious drug-related adverse effect. The 
Liebowitz Social Anxiety Scale score was reduced by 29.4 and 15.6 in the paroxetine and placebo 
groups, respectively (p less than or equal to 0.001); 26.3% versus 9% of patients were rated as very 
much improved on the Clinical Global Impression (CGI) scale after receiving paroxetine versus placebo. 
The percentage of responders on the CGI scale was also higher after paroxetine treatment (p less than 
0.001). This study confirms the short-term effectiveness of paroxetine for social phobia, and studies are 
underway that will assess long-term effectiveness (Baldwin et al, 1999). 
4)  In a smaller study with a similar design, paroxetine was effective and tolerated well during treatment 
of social anxiety disorder (Allgulander, 1999). After diagnosing social phobia by DSM-IV criteria, 
patients (n=96) were randomly assigned to receive paroxetine 20 to 50 milligrams daily or placebo for 3 
months. Beginning after 4 weeks, the Clinical Global Impression (CGI) scale showed a significantly 
higher proportion of responders with paroxetine (70.5%) than placebo (8.3%; p less than 0.0001). The 
difference in total Liebowitz Social Anxiety Scale score was also significantly different between 
treatments beginning at 4 weeks (mean decrease 33.4 versus 8.6; p=0.0001). Eight patients treated 
with paroxetine withdrew from treatment due to adverse effects compared to 3 patients treated with 
placebo. 
5)  Paroxetine was effective for treating generalized social phobia in a 12-week, double-blind trial. 
Patients were randomly assigned to receive paroxetine 20 milligrams (mg) daily (n=91) or placebo 
(n=92). After 2 weeks of treatment, paroxetine treated patients not achieving a clinical response were 
increased to paroxetine 30 mg daily. Further dose titration upwards (to a maximum daily dose of 50 mg) 
and downwards were used to facilitate response and avoid adverse reactions. Fifty (55%) patients 
treated with paroxetine achieved a clinical response determined by mean changes from baseline in 
Liebowitz Social Anxiety Scale scores and by Clinical Global Improvement scores of very much 
improved or much improved. Twenty-two (23.9%) of those treated with placebo demonstrated a clinical 
response, a statistically significant difference from the paroxetine treated group. Paroxetine was 
tolerated well with 14 discontinuations due to adverse effects. Only 3 of the patients treated with 
placebo discontinued the study due to adverse effects. Although this study demonstrated the efficacy of 
paroxetine in the treatment of generalized social phobia, further studies addressing dose and duration 
of therapy are needed (Stein et al, 1998). 
6)  Of 30 patients with the generalized subtype of social phobia, 23 (76.7%) were rated as responders 
to paroxetine. During the double-blind, randomized discontinuation phase, 1 (13%) and 5 (63%) patients 
treated with paroxetine and placebo, respectively, relapsed; the difference was not significant. All 
patients (n=36) were initially treated with paroxetine 10 milligrams (mg) daily with titration to 50 mg daily 
during the open phase. Responding patients as determined by a Clinical Global Impressions scale 
score of much or very much improved were asked to participate in the discontinuation study where 
paroxetine was stopped over 1 week. Side effects were mild and tolerable. This study suggests that 
paroxetine is effective for treating generalized social phobia; however, long-term, placebo-controlled 
trials are needed (Stein et al, 1996). 

 
4.5.A.23   Somatization disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
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Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Paroxetine was an effective treatment for somatization disorder in one patient 
c)  Adult: 

1)  Somatization disorder was successfully treated with paroxetine in one female patient. A 38-year-old 
woman with a 16-year history of joint pain was given paroxetine (initial, 10 milligrams (mg)/day titrated 
to 40 mg/day over 6 weeks) after being diagnosed with somatization disorder. Her joint pain improved 
within 3 weeks of treatment and following 8 weeks, she was able to climb and descend stairs. She was 
maintained on paroxetine 30 mg/day and diazepam 4 mg/day during outpatient therapy (Okugawa et al, 
2002). 

 
4.5.A.24   Trichotillomania 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence is inconclusive 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Produced major improvement in trichotillomania in adolescent 
c)  Pediatric: 

1)  A 16-year-old woman had clinically significant improvement in HAIR PULLING but not depression 
after treatment with paroxetine 10 milligrams (mg) daily for 2 weeks. She had a history of 
trichotillomania since 2 years of age. Depressive symptoms finally improved after several weeks of 
therapy with paroxetine 20 mg alternating with paroxetine 30 mg daily. This case is interesting due to 
the rapid, clinically significant decrease in trichotillomania with paroxetine 10 mg compared to the higher 
dose and longer duration of treatment required before depression responded. Additional study of 
paroxetine is needed for this use (Block et al, 1998). 

 
4.5.A.25   Vasovagal syncope 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In a small study, paroxetine reduced the number of syncopal episodes 
c)  Adult: 

1)  Significantly fewer episodes of vasovagal syncope occurred in patients treated with paroxetine than 
placebo. Sixty-eight consecutive patients with a positive head-up tilt test and lack of response to other 
therapies were randomly assigned to blinded treatment with paroxetine 20 milligrams/day or placebo. 
One month after initiating paroxetine, a repeat tilt test revealed syncope in 38.2% and 61.8% of patients 
treated with paroxetine and placebo, respectively (p=0.001). During at least 24 months of follow-up, 
spontaneous syncope was reported by 52.9% and 17.6% of patients in the placebo and paroxetine 
groups, respectively (p less than 0.0001). Patients treated with paroxetine also reported a decrease in 
syncopal episodes from 8.1 to 5.9/year during treatment. Treatment was discontinued in 1 patient 
receiving paroxetine due to severe recurrent headaches. While paroxetine appears effective, larger and 
longer study is needed (Di Girolamo et al, 1999). 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Amisulpride 

Amitriptyline 

Aprepitant 

Bupropion 

Citalopram 
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Clomipramine 

Delorazepam 

Doxepin 

Duloxetine 

Escitalopram 

Fluoxetine 

Fluvoxamine 

Imipramine 

Maprotiline 

Mianserin 

Mirtazapine 

Nortriptyline 

Risperidone 

Sertraline 

Sildenafil 

Sulpiride 

Venlafaxine 

 
4.6.A   Amisulpride 

 
4.6.A.1   Burning mouth syndrome 

a)  Amisulpride, sertraline, and paroxetine were all effective in reducing the symptoms of burning mouth 
syndrome (BMS), but response was achieved earlier with amisulpride than with the selective serotonin 
reuptake inhibitors (SSRIs). In a randomized, single-blind study, 76 patients with BMS and without major 
depression were given amisulpride 50 milligrams (mg) per day, paroxetine 20 mg/day, or sertraline 50 
mg/day for 8 weeks. Pain scores decreased significantly in all groups, as did depression (Hamilton Rating 
Scale for Depression) and anxiety (Hamilton Rating Scale for Anxiety), by week 8. The only difference 
among treatments was the shorter latency to response in the amisulpride group (22% of patients responding 
at 2 weeks with amisulpride vs 0% with paroxetine and 6% with sertraline) (Maina et al, 2002a). 

 
4.6.B   Amitriptyline 

 
4.6.B.1   Depression 

a)  SUMMARY: Paroxetine and amitriptyline have been comparable in the treatment of depression; adverse 
effects have occurred to a lesser degree with paroxetine. 
b)  Paroxetine and amitriptyline were equally efficacious for the treatment of depression in women with 
BREAST CANCER in an 8- week, double-blind, parallel-group, randomized study. After a 3 to 7 day 
washout period, breast cancer patients diagnosed with mild to severe depression were randomized to 
receive either paroxetine (n=88) 20 to 40 milligrams (mg) per day, or amitriptyline (n=87) 75 to 150 mg per 
day. There was no statistically significant difference in depressive symptomatology between the treatment 
groups, but both groups improved significantly compared to baseline by the end of the 8-week trial. At 
endpoint, both groups had about a 10 point reduction (paroxetine 10.5, amitriptyline 9.4) on the Montgomery 
Asberg Depression Rating Scale (MADRS) and this corresponded to an overall response rate (50% or 
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greater reduction in MADRS) of 43.7% and 37.9%, respectively Both groups showed improvement on the 
Clinical Global Impression (CGI) severity of illness scale (from moderately/mildly ill to borderline ill) and on 
the CGI improvement and Patient's Global Evaluation (PGE) rating scales (minimally to much improved). 
Each group also demonstrated a steady improvement in quality of life as measured by the Functional Living 
Index: Cancer (FLIC) scale. There was no statistically significant difference between the paroxetine- and 
amitriptyline-treated groups in regards to adverse drug reactions with somnolence most frequently reported 
in both groups and dry mouth most frequently reported in the amitriptyline group. Six patients in the 
amitripyline group and 6 in the paroxetine group withdrew from the study due to adverse experiences 
considered by the investigators to be possibly related or related to the study medications (Pezzella et al, 
2001). 
c)  Paroxetine and amitriptyline were equally efficacious for the treatment of depression in patients with 
RHEUMATOID ARTHRITIS (RA); paroxetine was associated with fewer adverse effects. After a 2-week 
washout period, RA patients with mild to severe depression were randomized to receive either paroxetine 20 
milligrams (n=94) and an amitriptyline-matched placebo or amitriptyline 75 mg (n=97) and a paroxetine-
matched placebo for the first 2 weeks. At week 2 or week 4, doses could be increased to paroxetine 40 mg 
or amitriptyline 150 mg, depending on the patients' response. Improvements, according to a depression 
rating scale, were similar for the 2 groups at 4, 8 and 12 weeks (endpoint). At week 8, 65% of the paroxetine 
group and 56% of the amitriptyline group considered themselves "much improved" or "very much 
improved" (p=0.4). Improvements in RA symptom severity were similar for the 2 groups (Bird & Broggini, 
2000). 
d)  Paroxetine and amitriptyline provided comparable benefit when added to maintenance lithium therapy for 
treating a major depressive episode; however, improvement was more rapid in the paroxetine-lithium than 
the amitriptyline-lithium group (Bauer et al, 1999). In this double-blind, parallel-group study, patients (n=42) 
were randomly assigned to receive paroxetine 20 milligrams (mg) daily or amitriptyline 50 mg daily 
increased to 75 mg on the fourth day. The study protocol permitted dose titration to paroxetine 40 mg daily 
and amitriptyline 150 mg daily. All patients were on a stable lithium regimen with documented serum lithium 
levels between 0.5 and 0.8 millimoles/liter. At 6 weeks, a statistically significant difference was NOT noted 
between treatments on the Hamilton Rating Scale for Depression (HAM-D) or the Clinical Global Impression 
Scale (CGI). As expected, adverse effects differed between paroxetine (ie, nausea, headache, increased 
motor activity) and amitriptyline (ie, dry mouth, blurred vision, tremor, hypotension, constipation). Serum 
lithium levels did NOT change significantly after addition of paroxetine or amitriptyline. 
e)  Several controlled trials of 6 to 7 weeks duration have reported the similar efficacy of paroxetine and 
amitriptyline in the treatment of major depression (Bascara, 1989; Byrne, 1989; Kuhs & Rudolf, 1989; 
Laursen et al, 1985a; Battegay et al, 1985; Gagiano et al, 1989). Based upon these data, paroxetine 30 mg 
once daily appears to be as effective as amitriptyline 150 mg once daily. However, in some of these studies, 
amitriptyline has been either superior to paroxetine, or exhibited a definite trend toward superiority, after 3 
weeks of treatment (Laursen et al, 1985a; Kuhs & Rudolf, 1989). Due to these findings, some investigators 
recommend higher doses of paroxetine (30 to 50 mg daily) in future clinical comparisons with 
antidepressants. Anticholinergic effects, such as dry mouth and constipation, have been less with paroxetine 
compared to amitriptyline in some studies (Hassan et al, 1985a; Kuhs & Rudolf, 1989; Laursen et al, 1985a) 
but no significant difference was observed in others (Bascara, 1989; Battegay et al, 1985). Cardiovascular 
effects (increase in heart rate, decrease in left ventricular ejection time index) have also been less with 
paroxetine as compared to amitriptyline (Kuhs & Rudolf, 1989; Warrington et al, 1989a). However, in some 
studies, the cardiovascular adverse effects have occurred to a similar degree (Byrne, 1989). 
f)  The comparable efficacy of paroxetine and amitriptyline were reported in the treatment of DSM-III major 
depression in a randomized, double-blind study involving 53 patients (Bascara, 1989). Mean ages were 37 
years in the paroxetine group and 31 years in the amitriptyline group. Paroxetine was administered in doses 
of 20 mg once daily for 3 days, then 30 mg once daily for the remainder of the 6-week study; amitriptyline 
was given in an initial dose of 50 mg once daily, with the dose being increased to 75 mg once daily after 3 
days. All doses were administered in the morning. Both drugs produced similar reductions in the 21-item 
Hamilton Depression Rating Scale (HAMD) and physician's global assessment ratings. The incidence of 
adverse effects was similar with both agents, with the exception of sweating, which occurred to a greater 
degree with paroxetine. Among 50 evaluable patients, adverse effects accounted for 2 withdrawals in the 
paroxetine group (nausea, vomiting) and 3 in the amitriptyline group (sweating, chest pain, drowsiness in 2; 
daytime drowsiness in 1). 

 
4.6.C   Aprepitant 

 
4.6.C.1   Depression 

a)  In a 6-week, placebo-controlled comparison, paroxetine 20 mg and aprepitant 300 mg, each given once 
daily, were similarly effective in patients with major depression (score of 22 of higher on the 17-item 
Hamilton Rating Scale for Depression (HAM-D17)) and moderately-high anxiety (at least 15 on the Hamilton 
Rating Scale for Anxiety (HAM-A)). Improvement in the 21-item HAM-D scale (primary endpoint) after 6 
weeks was similar in the paroxetine and aprepitant groups; each agent was significantly superior to placebo. 
Complete response, defined as an HAM-D17 score of less than 10, was achieved in 33%, 43%, and 17% of 
patients treated with paroxetine, aprepitant, and placebo, respectively. Improvement in the HAM-A score 
was significantly greater with aprepitant (but not paroxetine) versus placebo. No adverse effect occurred 
more commonly with aprepitant compared to paroxetine (Krishnan, 2002; De Vane, 2001). 

Page 142 of 175MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.21, page 142

Case 3:09-cv-00080-TMB     Document 78-29      Filed 03/24/2010     Page 142 of 175



4.6.C.2   Adverse Effects 
a)  In one relatively large study (n=213), paroxetine 20 mg daily tended to produce a higher incidence of 
adverse effects than aprepitant 300 mg daily in depressed patients, including nausea, fatigue, anorexia, 
sweating, and sexual dysfunction; however, the only one of these effects which was statistically significantly 
higher in the paroxetine group was sexual dysfunction (26 versus 3%) (Krishnan, 2002). 

 
4.6.D   Bupropion 

 
4.6.D.1   Depression, Elderly 

a)  Both bupropion sustained release (SR) and paroxetine were found to be safe and effective for the 
treatment of depression in the elderly (greater than or equal to 60 years of age). In a 6-week, multicenter, 
double-blind study, 100 patients were randomized to receive bupropion SR (100 to 300 milligrams/day) or 
paroxetine (10 to 40 milligrams/day). After 6 weeks, the patients had improved scores on all depression 
rating scales and both treatments were similarly effective, with no statistically significant differences between 
the 2 treatment groups. With the exception of headache (occurring in 25% of bupropion SR- treated patients 
versus 19% of paroxetine-treated patients), the occurrence of other side effects was generally higher with 
paroxetine compared with bupropion SR. The data suggests that bupropion SR may provide a safe and 
effective alternative to serotonergic agents in the treatment of depression in the elderly (Weihs et al, 2000). 

 
4.6.E   Citalopram 

 
4.6.E.1   Late ejaculation 

a)  Paroxetine significantly increased the latency time of ejaculation in men with life-long premature 
ejaculation, whereas citalopram had very little effect. Thirty men with intravaginal ejaculation times (IELT) of 
less than 1 minute were given either paroxetine 20 milligrams (mg) per day or citalopram 20 mg/day for 5 
weeks after receiving half-doses for a week. The geometric mean of IELT increased from 20 to 170 seconds 
in the paroxetine group and from 20 to 44 seconds in the citalopram group (p less than 0.001 for group 
differences; p less than 0.001 for change from baseline for paroxetine; and p=0.07 for change from baseline 
for citalopram). Neither drug had clinically relevant effects on sexual desire, arousal, erectile dysfunction, or 
penile rigidity, although 3 patients in the paroxetine group reported a slight decrease in sexual desire and 
penile rigidity. The authors suggested that paroxetine may be useful for treating premature ejaculation and 
that citalopram may be useful for treating patients in need of a selective serotonin reuptake inhibitor who do 
not want ejaculation delay (Waldinger et al, 2001). 

 
4.6.F   Clomipramine 

Depression 

Obsessive-compulsive disorder 

 
4.6.F.1   Depression 

a)  In a large (n=1002) clinical trial, treatment with paroxetine or clomipramine produced similar decreases in 
anxiety and depression scores; however, adverse effects occurred in significantly (p=0.025) more patients 
treated with clomipramine than paroxetine (Ravindran et al, 1997). Statistically significant differences 
between treatments were NOT found on the Montgomery-Asberg Depresssion Rating Scale (MADRS) or 
Clinical Anxiety Scale (CAS), but a trend in favor of paroxetine was observed for the Clinical Global 
Impressions (CGI) score at 6 and 12 weeks (p=0.015). Patients entered into this trial had depression with 
anxiety which was treated in a primary care setting. Paroxetine 20 milligrams (mg) daily was used initially 
but the protocol permitted an increase to 40 mg daily, if needed, after 4 weeks. Clomipramine titration 
proceeded as follows: (1) 25 mg in the evening for 3 days; (2) 50 mg in the evening for 4 days; (3) 75 mg 
daily (25 mg in the morning and 50 mg in the evening); and (4) after 4 weeks, the dose could be increased 
to 150 mg/day. Based on this study, paroxetine and clomipramine have comparable efficacy but the 
incidence of adverse effects (AE) including serious AE is lower in patients treated with paroxetine. 
b)  Paroxetine 30 milligrams once daily was as effective as clomipramine 25 milligrams three times daily in 
the treatment of major depressive disorder in a 6-week, double-blind study involving 79 elderly patients (60 
years of age or older) (Guillibert et al, 1989). Anticholinergic effects and somnolence occurred to a greater 
degree with clomipramine, whereas nausea and vomiting were observed more frequently with paroxetine. 
c)  Clomipramine demonstrated a significantly better therapeutic effect than paroxetine using categorical 
response measures and group averages of rating scores during a double-blind, randomized, inpatient study 
of 120 depressed patients (Anon, 1990). Patients were randomized to receive either paroxetine 30 
milligrams/day or clomipramine 150 milligrams/day for this 6-week study. At the end of week 4, 27 patients 
were rated as nonresponders and were terminated from the study. Of thses 27 patients, 23 were in the 
paroxetine group. 

 
4.6.F.2   Obsessive-compulsive disorder 
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a)  In a 12-week, comparative study, paroxetine was as effective as clomipramine for treating obsessive 
compulsive disorder. Patients were randomly assigned to receive placebo (n=99), paroxetine 10 milligrams 
(mg) (n=201), or clomipramine 25 mg daily (n=99); the dose of active treatments was titrated to a maximum 
of 60 mg and 250 mg for paroxetine and clomipramine, respectively. No statistically significant differences 
were found in the primary efficacy measures, the Yale-Brown Obsessive-Compulsive Scale or the National 
Institute of Mental Health Obsessive-Compulsive Scale, between paroxetine or clomipramine; however, both 
drugs were significantly better than placebo. Adverse effects requiring treatment withdrawal occurred in 
fewer patients treated with paroxetine (9%; p=0.033) than clomipramine (17%). Limitations of the study are 
the relatively short duration, and the potential loss of blinding due to differences in adverse effects (Zohar et 
al, 1996). 

 
4.6.G   Delorazepam 

 
4.6.G.1   Anxiety 

a)  Delorazepam was compared to imipramine and paroxetine in 81 patients with generalized anxiety 
disorders according to DSM-IV criteria. Approximately 70% of all patients who completed the study showed 
great or moderate improvement. Delorazepam produced the greatest improvement in anxiety ratings during 
the first two weeks of treatment, but both paroxetine and imipramine were more effective by the fourth week 
of treatment. Delorazepam affects predominantly somatic symptoms, whereas paroxetine and imipramine 
affect psychic symptoms (Rocca et al, 1997a). 

 
4.6.H   Doxepin 

 
4.6.H.1   Depression 

a)  Paroxetine was at least as effective as doxepin in the treatment of major depression in 272 geriatric 
patients in a double-blind, randomized trial. After a washout-period of 4 to 14 days, patients over 60 years of 
age received either paroxetine 10 to 40 milligrams (mg) (mean 23.4 mg) as a single daily dose or doxepin 
(up to 200 milligrams (mg), mean 105.2 mg/day) divided in two doses. Therapy continued for 42 days. 
Paroxetine was as effective as doxepin by several measures and more effective by others. Doxepin caused 
more sedation, confusion, and anticholinergic effects, and less nausea and headache compared with 
paroxetine (Dunner et al, 1992). 

 
4.6.I   Duloxetine 

 
4.6.I.1   Major depressive disorder 

a)  Duloxetine therapy was more effective than placebo and non-inferior to paroxetine therapy in the 
treatment of psychological and physical symptoms of depression. In a randomized, double-blind, placebo- 
controlled, multi-center study, patients (n=353) with major depressive disorder, a Hamilton Depression 
Rating Scale (HAM-D) total score of at least 15, and a moderate Clinical Global Impression (CGI) Severity 
rating (score of at least 4) received oral duloxetine 80 milligrams (mg) daily (in divided doses), duloxetine 40 
mg daily (in divided doses), paroxetine 20 mg daily, or placebo for 8 weeks. Response was defined as at 
least a 50% reduction from baseline in the HAM-D total score and remission was defined as a HAM-D score 
of 7 or less. At week 8, both the 80 and 40 mg dosing regimens of duloxetine produced significantly greater 
reductions in HAM-D scores from baseline as compared with placebo (mean difference, 3.62 points, 95% CI 
1.38, 5.86; p=0.002 and 2.34 points, 95% CI 0.19, 4.66; p=0.034, respectively). A significantly greater 
reduction in HAM-D total scores was also observed with duloxetine 80 mg therapy as compared with 
paroxetine treatment (mean difference, 2.39 points, 95% CI 0.14, 4.65; p=0.037). Paroxetine therapy was 
not significantly different from placebo at week 8, however at weeks 2, 4, and 6; paroxetine treatment was 
superior to placebo. The response rate at endpoint was significantly higher in patients treated with 
duloxetine 80 mg as compared with placebo (51% vs 31%, p=0.009, respectively). Additionally, the 
remission rate in the duloxetine 80 mg group (50%) was significantly higher at endpoint as compared with 
remission rates for patients in the duloxetine 40 mg group (35%; p=0.045) and the placebo group (30%; 
p=0.008), but was not superior to patients in the paroxetine group (37%; p=ns). Significant reductions from 
baseline to endpoint in overall pain severity were observed in patients treated with duloxetine 80 mg 
(reduction from baseline, 47%; -7.5 points on VAS scale, 95%CI -25, 1; p=0.005), as compared with 
placebo, however significant reductions were not seen with paroxetine or duloxetine 40 mg therapy as 
compared with placebo. Both duloxetine and paroxetine were generally well tolerated and only insomnia was 
reported significantly more often in duloxetine-treated (80 mg) patients as compared with paroxetine-treated 
patients (19.8% vs 8%, respectively; p=0.031) (Goldstein et al, 2004). 

 
4.6.J   Escitalopram 

 
4.6.J.1   Generalized anxiety disorder 

a)  In a randomized, double-blind, multi-center trial involving patients (mean age, approximately 37 years) 
with moderate to severe generalized anxiety disorder (GAD), treatment with either escitalopram (10 to 20 
milligrams (mg) per day), or paroxetine (20 to 50 mg per day) lead to improvements over time in all efficacy 
measures; however, escitalopram was better tolerated. The primary efficacy endpoint was change in 
Hamilton Anxiety Scale (HAMA) total score from baseline to week 24 for the intent -to-treat (ITT) population. 
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Mean baseline HAMA scores were 23.7 +/- 0.5 standard error of the mean (SEM) for the escitalopram-
treated patients (n=60) and 23.4 +/- 0.4 SEM for the paroxetine-treated patients (n=61). Upon analysis of 
efficacy data, there were no statistically significant differences between treatment groups at week 8 or week 
24. At week 24, mean changes in HAMA scores were -15.3 +/- 0.8 SEM and -13.3 +/- 1 SEM for the 
escitalopram and paroxetine groups, respectively. The proportions of patients who met the response 
criterion (Clinical Global Impressions of Improvement (CGI-I) of 1 or 2) at week 8 were 65% for escitalopram 
and 55.7% for paroxetine and at week 24 were 78.3% and 62.3%, respectively. These differences were not 
statistically significant. A greater proportion of patients treated with paroxetine withdrew from the study due 
to adverse events compared to those receiving escitalopram (22.6% vs. 6.6%, respectively; p=0.02). While 
no single adverse event was reported as the reason for discontinuation of escitalopram therapy by more 
than one patient, headache, insomnia, and nausea each lead to the discontinuation of paroxetine in 2 or 
more patients. Upper respiratory tract infections and diarrhea were reported more frequently with 
escitalopram than with paroxetine (14.8% vs. 4.8% and 21.3% vs. 8.1%, respectively). Insomnia (25.8% vs. 
14.8%), constipation (14.5% vs. 1.6%), ejaculation disorder (30% vs. 14.8%), anorgasmia (26.2% vs. 5.9%) 
and decreased libido (22.6% vs. 4.9%) occurred more frequently in the paroxetine group compared to the 
escitalopram group, respectively. Overall, the incidence of treatment emergent adverse events was 88.7% 
for paroxetine and 77% for escitalopram (Bielski et al, 2005). 

 
4.6.K   Fluoxetine 

 
4.6.K.1   Depression 

a)  Paroxetine, fluoxetine, and sertraline were equally effective for the treatment of depression and for 
improving quality of life in patients in a primary care setting. In a 9-month, randomized, open-label trial (the 
ARTIST trial), depressed patients, whose symptoms warranted antidepressant treatment, according to their 
primary care physicians (PCP), were given paroxetine (n=180), fluoxetine (n=184) or sertraline (n=182). 
Starting doses were paroxetine 20 milligrams (mg), fluoxetine hydrochloride 20 mg, and sertraline 50 mg. 
The PCP could adjust the dose on the basis of clinical response and could switch the treatment to one of the 
other study drugs. Final average doses were 23.5 mg for paroxetine, 23.4 mg for fluoxetine, and 72.8 mg for 
sertraline. All 3 groups showed substantial improvement in depressive symptoms and quality of life. Overall, 
the percentage of patients categorized as having major depression dropped from 74% at baseline to 32% at 
3 months, and 26% at 9 months. No significant differences were evident among the 3 groups. When data 
from subgroups (patients with major depression, patients who completed the trial on the drug initially 
assigned) were analyzed separately, still no differences among the drug treatments was evident. Patient 
satisfaction did not differ for the 3 groups. Changes in sexual function were small but tended to show 
improvement for all drug treatments. The drugs were associated with similar incidences of adverse effects 
and discontinuation rates (Kroenke et al, 2001a). 
b)  Paroxetine and fluoxetine demonstrated similar efficacy following 6 weeks of treatment in depressed 
patients (De Wilde et al, 1993). However, the paroxetine-treated patients had a statistically significant 
difference in terms of reduction of Hamilton Rating Scale for depression after three weeks of treatment. This 
suggests that paroxetine may have a faster onset of activity than fluoxetine. The most commonly reported 
adverse effects were nausea and vomiting for both drugs. 

 
4.6.L   Fluvoxamine 

 
4.6.L.1   Depression 

a)  Fluvoxamine and paroxetine produced similar improvements in depressive symptoms in patients with an 
initial or recurrent episode of major depression. Adverse effects occurred in 100% and 97% of patients 
treated with paroxetine and fluvoxamine, respectively. Fluvoxamine was associated with a higher incidence 
of asthenia, dry mouth, somnolence, and insomnia; whereas, paroxetine caused a higher incidence of 
headache, nausea, diarrhea, sweating, abnormal dreams, and sexual dysfunction. In this 7-week, 
randomized, double-blind study, 58 patients were assigned to receive fluvoxamine 50 milligrams(mg)/day or 
paroxetine 20 mg/day initially; the protocol allowed for dosage titration to fluvoxamine 150 mg/day or 
paroxetine 50 mg/day. An additional 10 fluvoxamine- and 8 paroxetine-treated patients dropped out of the 
study for various reasons, but all of the patients were included in the intent-to-treat efficacy analysis. Due to 
the small sample size of this study, only large differences between treatments would be detectable; 
therefore, larger studies are needed to detect differences in treatment effects between these drugs (Kiev & 
Feiger, 1997). 
b)  The pharmacology, pharmacokinetics, adverse effects, drug interactions, efficacy, and dosage and 
administration of fluvoxamine (FVX), sertraline (SRT) and paroxetine (PRX) were compared in a 
comprehensive review (Grimsley & Jann, 1992). All three agents have large volumes of distribution and are 
highly protein-bound. In contrast to fluoxetine, FVX, SRT, and PRX all have shorter elimination half-lives 
(approximately 24 hours) and are metabolized to clinically-inactive compounds. Nausea was the most 
commonly reported adverse effect for all three agents. Other reported adverse effects include sedation, 
headache, dry mouth, insomnia, sexual dysfucntion, and constipation. FVX has been found to be superior to 
placebo and equivalent to imipramine, clomipramine, desipramine, mianserin, and maprotiline in the 
treatment of depression and both FVX and SRT have been shown to be superior to placebo in the treatment 
of obsessive-compulsive disorder (OCD). PRX has been found to be superior to placebo and equivalent to 
amitriptyline, imipramine, clomipramine, and doxepin in the treatment of depression while SRT has been 
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found to be superior to placebo and equivalent to amitriptyline. Clinical experience has demonstrated all 
three drugs to be effective in the treatment of depression. They may be especially useful in elderly patients, 
in those who cannot tolerate alternate treatments, and in those who do not respond to adequate trials of 
other antidepressant therapies. 

 
4.6.M   Imipramine 

Anxiety 

Bipolar disorder, depressed phase 

Depression 

 
4.6.M.1   Anxiety 

a)  In an uncontrolled trial, paroxetine and imipramine were as effective as 2- chlordesmethyldiazepam, a 
benzodiazepine, for treating generalized anxiety disorder (Rocca et al, 1997). Patients (n=81) received 
paroxetine 20 milligrams(mg)/day, imipramine 50 to 100 mg/day, or 2-chlordesmethyldiazepam 3 to 6 
mg/day for 8 weeks. Over the first 2 weeks, patients treated with 2-chlordesmethyldiazepam showed greater 
improvement; however, after 4 weeks for paroxetine and 8 weeks for imipramine, the anti-depressants were 
more effective. Adverse effects consisted primarily of anticholinergic effects for imipramine, nausea for 
paroxetine, and drowsiness for 2-chlordesmethyldiazepam. Larger, blinded, controlled clinical trials are 
needed to confirm the results of this study. 

 
4.6.M.2   Bipolar disorder, depressed phase 

a)  Neither paroxetine nor imipramine was more effective than placebo in treating BIPOLAR DEPRESSION 
in patients stabilized on lithium if their serum lithium levels were above 0.8 milliequivalents per liter (meq/L). 
However, patients whose serum lithium concentration was less than 0.8 meq/L showed greater improvement 
with 8 weeks of antidepressant treatment than with placebo treatment (p=0.05 for paroxetine, p=0.04 for 
imipramine). In a double-blind study, patients were stratified according to serum lithium concentration and 
then randomized to receive paroxetine (n=35), imipramine (n=39), or placebo (n=43) for 10 weeks. Among 
all completers of the study, therapeutic response (Hamilton depression scale scores of 7 or less) was 
achieved by 56%, 48%, and 54% of patients receiving paroxetine, imipramine, and placebo, respectively. 
Adverse events accounted for study discontinuation in 1 patient in the paroxetine group (3%), 12 in the 
imipramine group (30%), and 5 in the placebo group (12%). No patient in the paroxetine group experienced 
induction to mania, whereas 3 patients treated with imipramine and 1 treated with placebo developed 
treatment-emergent mania (Nemeroff et al, 2001). 

 
4.6.M.3   Depression 

a)  SUMMARY: Paroxetine, a selective serotonin reuptake inhibitor, and imipramine appear to be similarly 
effective in the treatment of major depression. The decision as to which drug to use should be based on 
patient-related characteristics (eg, anxiety disorders, sleep disturbances, cardiovascular disease), potential 
drug interactions, and side effects. 
b)  Paroxetine, imipramine, and placebo were compared in 120 outpatients with moderate-to-severe major 
depression (DSM-III) (Feighner & Boyer, 1989). Following a 4- to 14-day single-blind, placebo washout 
period, patients were assigned to receive either paroxetine, imipramine, or placebo for 6 weeks. The dose of 
paroxetine and imipramine could be increased to a maximum of 50 milligrams and 275 milligrams daily, 
respectively. Paroxetine was superior to placebo in 5 of 6 measures evaluated (HAMD scale, Raskin 
depression scale, MADRS, CGI scale, Covi anxiety scale); no improvement was observed as compared to 
placebo in the 56-item Symptom Checklist (SCL-56). Imipramine was also statistically superior to placebo on 
HAMD, Raskin, MADRS, and the CGI scale, but not on the Covi anxiety scale or the SCL-56. The only 
outcome measure that improved to a significantly greater degree with paroxetine was the HAMD total score. 
A high number of patients discontinued therapy (approximately 50%), which limits evaluation of efficacy. If 
only the patients completing the study are considered, imipramine and paroxetine appear to be equally 
effective. Based upon the number of dropouts due to adverse effects, paroxetine appeared to be better 
tolerated than imipramine: 10% versus 30%. The most common adverse effects with paroxetine were 
sedation and gastrointestinal effects, whereas anticholinergic adverse effects (dry mouth, constipation, 
urinary symptoms) were the most common with imipramine. However, a detailed incidence of all adverse 
effects was not provided, making it difficult to fully compare these agents. 
c)  Paroxetine was more effective than placebo in the short-term (6-week) treatment of depression; however, 
paroxetine was less effective than imipramine. The study was double-blinded and 122 patients with a major 
depressive disorder were randomized to receive either paroxetine (dose range 20 to 50 milligrams/day), 
imipramine (dose range 65 to 275 milligrams/day) or placebo. At the end of the study, the imipramine-
treated patients demonstrated consistently better scores, both objective and subjective, on all depression 
rating scales when compared to paroxetine. Overall there was a 64% response rate to imipramine, a 48% 
response rate to paroxetine, and a 33% response rate to placebo (Peselow et al, 1989). 
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d)  A multicenter, double-blind, placebo-controlled evaluation of paroxetine and imipramine in the outpatient 
treatment of major depression was conducted (Dunbar et al, 1991a). After a 4- to 14-day placebo run-in 
period, patients were randomized to their treatment groups; 240 to the paroxetine group, 237 to the 
imipramine group, and 240 to the placebo group. Therapy was started at 20 milligrams paroxetine and 80 
milligrams imipramine. Dosage adjustment, if necessary, was done at weekly intervals over the six-week 
treatment phase. Drop-out rates were high for all groups; paroxetine 42.5%, imipramine 53.3%, and placebo 
53.6%. Lack of efficacy (10%, 7%, and 33%, respectively) and side effects (23%, 36%, and 9%, 
respectively) were the most common reasons stated for dropping out of the study. Imipramine and 
paroxetine were equally superior to placebo and produced similar efficacy results. However, paroxetine 
therapy was associated with less sedation, cardiovascular, and anticholinergic side effects. 
e)  Newer clinical trials have continued to support the previous findings that imipramine and paroxetine are 
similar in effectiveness. The major differences between the two compounds are the frequency of side 
effects, types of side effects, and frequency of patients withdrawing from the clinical trials secondary to side 
effects from the study medications. In all cases paroxetine therapy is better tolerated and associated with 
lower withdrawal rates (Ohrberg et al, 1992; Feighner et al, 1993); (Arminen et al, 1994). 
f)  A 6-week, double-blind study was continued for 1 year by crossing over all patients who had failed to 
respond to initial treatment to the other drug (Peselow et al, 1989a). Patients first treated with placebo were 
crossed over to paroxetine (n=19). A total of 15 patients initially treated with paroxetine switched to 
imipramine, while 10 imipramine patients were switched to paroxetine. Of the patients who initially failed on 
paroxetine, 73% responded to imipramine, while 50% of the patients who initially failed on imipramine 
responded to paroxetine. Similar studies have shown paroxetine to be at least as effective as imipramine 
with fewer side effects (Fabre, 1992a; Cohn & Wilcox, 1992; Shrivastava et al, 1992; Feighner & Boyer, 
1992). 

 
4.6.N   Maprotiline 

Chronic pain 

Depression 

Premenstrual dysphoric disorder 

 
4.6.N.1   Chronic pain 

a)  SUMMARY: MAPROTILINE proved more efficacious for relief of chronic back pain than PAROXETINE, 
in a double-blind, randomized trial. 
b)  MAPROTILINE, a noradrenergic antidepressant, provided more effective analgesia than did 
PAROXETINE, a serotonergic antidepressant, or DIPHENHYDRAMINE (placebo) in non-depressed adult 
patients with chronic low back pain, according to an 8-week, randomized, double-blind trial (n=74). Pain 
intensity was measured on the Descriptor Differential Scale (DDS; Gracely & Kwilosz, 1988). Pain intensity 
scores dropped by 45%, 26%, and 27% for maprotiline-, paroxetine-, and placebo-treated patients, 
respectively (p=0.013, maprotiline vs paroxetine; p=0.023, maprotiline vs placebo). Decreases in pain 
unpleasantness were also significantly greater for maprotiline compared with placebo (p=0.009), but were 
similar to the reductions for paroxetine (NS). Dosing of maprotiline was 50 milligrams (mg) per day for 3 
days, followed by 100 mg for 3 days and then an increase to the target dose of 150 mg/day. Paroxetine was 
started at 10 mg/day for 3 days, followed by 20 mg/day for 3 days and then an increase to the target dose of 
30 mg/day. The target dose (or maximum tolerable dose) was taken once daily at 2100 hours. Overall, 15 
patients dropped out of the study due to adverse effects (9, maprotiline; 6, paroxetine); 1 patient in the 
paroxetine group discontinued due to lack of efficacy. The authors suggest that noradrenergic agents or 
combined noradrenergic/serotonergic agents may be preferable therapy for chronic back pain than 
serotonergic agents (Atkinson et al, 1999). 

 
4.6.N.2   Depression 

a)  Paroxetine and maprotiline are similarly effective in the treatment of major depression. In a double-blind 
study involving a relatively small number of patients (n=71), treatment with either paroxetine (20 to 40 
milligrams daily) or maprotiline (50 to 150 milligrams daily) resulted in comparable improvement in 
symptoms of depression as measured by the Hamilton Psychiatric Rating Scale for Depression (HAMD), the 
Montgomery-Asberg Depression Rating Scale, the Clinical Global Impression, and the Hopkins Symptoms 
Checklist. Patients treated with paroxetine experienced fewer side effects; however, this difference was not 
statistically significant (Schnyder & Koller-Leiser, 1996). 

 
4.6.N.3   Premenstrual dysphoric disorder 

a)  Paroxetine was more effective than maprotiline or placebo for treating premenstrual symptoms. Following 
assessment of symptom severity for 2 months, patients were randomly assigned to placebo (n=22), 
maprotiline (n=21), or paroxetine (n=22). The initial dose of maprotiline and paroxetine was 25 milligrams 
(mg) and 10 mg, respectively. The maximum dose allowed by the study protocol was 150 mg for maprotiline 
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and 30 mg for paroxetine. Efficacy was assessed by determining the percentage reduction from baseline for 
6 symptoms observed with PDD. All symptoms (ie, irritability, depressed mood, anxiety, increased appetite, 
bloating, and breast tenderness) were significantly reduced by paroxetine compared to maprotiline and 
placebo; there were no significant changes between maprotiline and placebo. While paroxetine, a selective 
serotonin reuptake inhibitor, was more effective than maprotiline, a noradrenaline reuptake inhibitor, the 
criteria for assessment were less stringent than in other similar trials (Eriksson et al, 1995). 

 
4.6.O   Mianserin 

 
4.6.O.1   Depression 

a)  Paroxetine 30 mg once daily in the morning was as effective as mianserin 30 mg twice daily (morning 
and night) in the treatment of unipolar or bipolar depression in a controlled inpatient/outpatient study 
involving 70 patients (Mertens & Pintens, 1988a). Significantly greater reductions in subscales for cognitive 
disturbance and retardation were observed with paroxetine at some, but not all, time points during the 6-
week study. Adverse effects occurred to a similar degree with each agent, with the most common being 
nausea and headache with paroxetine and somnolence with mianserin. 

 
4.6.P   Mirtazapine 

 
4.6.P.1   Major depressive disorder 

a)  Paroxetine and mirtazapine demonstrated similar efficacy in the treatment of major depressive disorder, 
with mirtazapine demonstrating a potentially faster onset of action. In a double-blind study, patients with 
major depression randomly received mirtazapine (n=127) or paroxetine (n=123) for 6 weeks. Patients 
receiving mirtazapine received 15 milligrams/day (mg) for 2 days then 30 mg thereafter; an increase to 45 
mg daily was allowed after 2 weeks in nonresponders. Initial paroxetine doses were 20 mg daily increased 
to 40 mg daily in nonresponders after 2 weeks. During the study, mean daily doses of mirtazapine and 
paroxetine were 32.7 mg and 22.9 mg, respectively. The percentage of patients responding to therapy after 
1 week as measured by the Hamilton Depression Rating Score-17 (HAM-D-17) was significantly greater in 
the mirtazapine group (23.2%) as compared to the paroxetine group (8.9%, p=0.002). At endpoint, the 
patients achieving complete remission, defined as a score of less than 7 on the HAM-D-17, was 40.9% in 
the mirtazapine group and 34.1% in the paroxetine group (p not significant). Both treatments also produced 
decreases in anxiety as measured by the Hamilton Rating Scale for Anxiety. Dropouts due to adverse 
events occurred in 8.6% of mirtazapine patients and 7.4% of paroxetine patients. Adverse events in the 
paroxetine group included nausea, vomiting, tremor, and increased sweating. Adverse events in the 
mirtazapine patients included weight increase and influenza-like symptoms (Benkert et al, 2000). 

 
4.6.Q   Nortriptyline 

 
4.6.Q.1   Depression 

a)  Paroxetine was as effective as nortriptyline and caused fewer adverse effects when used in depressed 
cardiac patients. Outpatients with moderate depression and ischemic heart disease randomly received 
paroxetine (n=41) or nortriptyline (n=40) for 6 weeks. Patients receiving paroxetine were initially prescribed 
20 milligrams (mg) (except for those over 65 years old who received 10 mg) and increased to a maximum of 
40 mg/day based on response. Patients prescribed nortriptyline received 25 mg and increased as needed to 
achieve a blood level between 50 and 150 nanograms/milliliter. A response was defined as a 50% or greater 
improvement in the Hamilton depression scale score. Mean final doses were paroxetine 22 mg/day and 
nortriptyline 73 mg/day. Both drugs were efficacious with responses of 73% in the paroxetine group and 
92% in the nortriptyline group (p not significant). Significantly more patients assigned to nortriptyline 
discontinued treatment than with paroxetine (p less than 0.02). With paroxetine, adverse effects causing 
discontinuation in 2 patients included diarrhea and angina. With nortriptyline, adverse effects causing 
discontinuation in 10 patients included 4 with sinus tachycardia, 1 with severe angina associated with ST 
changes on electrocardiogram, 2 with an increase in ventricular ectopy, 1 with persistent myoclonic jerks, 
and 2 with constipation (Nelson et al, 1999). 
b)  In a small, 6-week study (n=80), nortriptyline and paroxetine appeared to have comparable efficacy and 
tolerability (Mulsant et al, 1999). In this double-blind study, elderly (mean age, 75 years) patients with DSM-
IV major depression were randomly assigned to nortriptyline or paroxetine. For outpatients, the initial dosage 
of nortriptyline and paroxetine was 25 milligrams(mg)/day and 10 mg/day, respectively; whereas, inpatients 
received nortriptyline 50 mg/day and paroxetine 20 mg/day initially. Dosage titration to achieve nortriptyline 
plasma levels between 50 and 150 ng/mL was permitted, and an increase to paroxetine 30 mg/day was also 
allowed. Discontinuation of medication due to adverse effects was reported in 5 (14%) and 8 (19%) patients 
treated with nortriptyline and paroxetine, respectively. The Hamilton Rating Scale for Depression score 
decreased from 22.4 to 8.8 with nortriptyline and from 20.9 to 9.6 with paroxetine; the difference between 
treatments was NOT statistically significant. Using intent-to-treat analysis, a higher response rate was 
achieved in the nortriptyline versus paroxetine group (57% versus 44%; p=0.26). 
c)  In an open, preliminary study, paroxetine was useful for long-term maintenance therapy of depression in 
elderly patients (Walters et al, 1999). After completion of a 12-week efficacy study, 25 of 27 and 15 of 16 
patients with a response to paroxetine (mean dose, 24.5 milligrams(mg)/day) and nortriptyline (mean dose, 
51.3 mg/day), respectively, elected to continue treatment. During a mean follow-up of 11.9 months, relapse 
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occurred in 1 of 15 subjects treated with nortriptyline versus 5 of 25 subjects treated with paroxetine. A 
survival plot also suggested similar efficacy for the 2 agents; however, about half of the patients in each 
treatment group discontinued treatment for a variety of reasons. A larger, controlled clinical study is needed. 

 
4.6.R   Risperidone 

 
4.6.R.1   Panic attack 

a)  In an 8-week, randomized, single-blind, comparative trial (n=56) of low-dose risperidone and paroxetine 
in the treatment of panic attacks, both treatments were effective in reducing the occurrence and severity of 
panic attacks but there was no difference in the efficacy of each to improve anxiety associated with panic 
disorders. Thirty-three (8 men, 25 women) subjects were randomized to risperidone and 23 (8 men, 15 
women) to paroxetine. The average age of the group was 40.36 +/- 12.37 years. Risperidone was initiated at 
0.25 mg/day, adjusted as necessary for lack of response or sedation (maximum dose of 16 mg/day). 
Paroxetine was initiated at 30 mg/day, increased to a maximum of 60 mg/day if needed. The average 
risperidone dose was 0.53 mg (range 0.125 mg to 1 mg). All subjects in the paroxetine group received 30 
mg/day except for one who required a dose of 40 mg. Subject assessments were conducted by a clinical 
rater blinded to medication status, using the 17-item Hamilton Depression Rating Scales (Ham-D-17), the 
Hamilton Anxiety Rating Scale (Ham-A), the Panic Disorder Severity Scale (PDSS), the Sheehan Panic 
Anxiety Scale-Patient (SPAS-P) and the Clinical Global Impressions Scale (CGI). Twenty subjects in the 
risperidone group and 9 in the paroxetine group completed all study visits. A significant decrease in CGI 
score was demonstrated in all subjects (p less than 0.001), but there was no significant difference between 
the groups. The CGI score improved from 4.4 +/- 0.6 at baseline to 2.84 +/- 1.02 at final assessment in the 
risperidone arm. Similarly, paroxetine resulted in a CGI score improvement from 3.81 +/- 1.33 to 2.67 +/- 
0.71 at final assessment. All subjects, regardless of treatment, demonstrated a significant decrease in 
outcome scores for the PDSS total score, PDSS item 1, PDSS item 2, Ham-A and Ham-D. There was no 
statistical difference between treatment groups by the end of the study, and there was no significant change 
in SPAS-p scores over time (Prosser et al, 2009). 

 
4.6.S   Sertraline 

Burning mouth syndrome 

Depression 

Weight gain 

 
4.6.S.1   Burning mouth syndrome 

a)  Amisulpride, sertraline, and paroxetine were all effective in reducing the symptoms of burning mouth 
syndrome (BMS), but response was achieved earlier with amisulpride than with the selective serotonin 
reuptake inhibitors (SSRIs). In a randomized, single-blind study, 76 patients with BMS and without major 
depression were given amisulpride 50 milligrams (mg) per day, paroxetine 20 mg/day, or sertraline 50 
mg/day for 8 weeks. Pain scores decreased significantly in all groups, as did depression (Hamilton Rating 
Scale for Depression) and anxiety (Hamilton Rating Scale for Anxiety), by week 8. The only difference 
among treatments was the shorter latency to response in the amisulpride group (22% of patients responding 
at 2 weeks with amisulpride vs 0% with paroxetine and 6% with sertraline) (Maina et al, 2002). 

 
4.6.S.2   Depression 

a)  Paroxetine, fluoxetine, and sertraline were equally effective for the treatment of depression and for 
improving quality of life in patients in a primary care setting. In a 9-month, randomized, open-label trial (the 
ARTIST trial), depressed patients, whose symptoms warranted antidepressant treatment, according to their 
primary care physicians (PCP), were given paroxetine (n=180), fluoxetine (n=184) or sertraline (n=182). 
Starting doses were paroxetine 20 milligrams (mg), fluoxetine hydrochloride 20 mg, and sertraline 50 mg. 
The PCP could adjust the dose on the basis of clinical response and could switch the treatment to one of the 
other study drugs. Final average doses were 23.5 mg for paroxetine, 23.4 mg for fluoxetine, and 72.8 mg for 
sertraline. All 3 groups showed substantial improvement in depressive symptoms and quality of life. Overall, 
the percentage of patients categorized as having major depression dropped from 74% at baseline to 32% at 
3 months, and 26% at 9 months. No significant differences were evident among the 3 groups. When data 
from subgroups (patients with major depression, patients who completed the trial on the drug initially 
assigned) were analyzed separately, still no differences among the drug treatments was evident. Patient 
satisfaction did not differ for the 3 groups. Changes in sexual function were small but tended to show 
improvement for all drug treatments. The drugs were associated with similar incidences of adverse effects 
and discontinuation rates (Kroenke et al, 2001). 
b)  Sertraline and paroxetine were equally effective in treating major depression, although side effects may 
be less with sertraline. In a double-blind study, 353 outpatients meeting the DSM-III_R criteria for major 
depression and having a score of at least 21 on the Montgomery-Asberg Depression Rating Scale (MADRS) 
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that did not improve at least 25% during a 1-week washout period were randomized to receive 24 weeks of 
treatment with either sertraline 50 milligrams (mg) or paroxetine 20 mg. Dose adjustments were allowed 
after 2 weeks based on response to a maximum of 150 mg sertraline and 40 mg paroxetine. No significant 
differences were observed in the improvement of MADRS and Clinical Global Impression (CGI) scores 
between the sertraline and paroxetine group. Of the 176 patients taking sertraline, 64% completed 24 weeks 
of treatment, and 65 % of 177 treated with paroxetine completed 24 weeks. Of those who completed 
therapy, remission (MADRS score less than 7)was achieved in 80.2% of the sertraline and in 73.7% of the 
paroxetine-treated patients. Quality of life measures improved with no significant differences between the 
two groups. Comparable improvements also occurred for the 2 groups in measures of personality. Both 
treatments were well-tolerated, with diarrhea reported significantly more often with sertraline, and 
constipation, fatigue, decreased libido in women, and micturition problems significantly more common with 
paroxetine. A significantly greater weight gain was observed with paroxetine (2.9 pound) compared with 
sertraline (1.3 pound) (Aberg-Wistedt et al, 2000) 

 
4.6.S.3   Weight gain 

a)  Weight gain is a common complaint during antidepressant therapy, and weight gain was significantly 
greater with paroxetine than either sertraline or fluoxetine after 32 weeks of treatment. Patients meeting 
DSM-IV criteria for major depressive disorder were randomized to double-blind treatment with sertraline 50 
milligrams (mg) daily (n=96) fluoxetine 20 mg daily (n=20), or paroxetine 20 mg daily (n=96) for 4 weeks. 
Patients responding to this dose continued for an additional 6 weeks, and those not responding had their 
doses titrated based on response up to a dose of 200 mg sertraline, 60 mg fluoxetine, and 60 mg 
paroxetine, and then maintained at their optimal doses for 6 weeks. After this treatment phase, responders 
(Clinical Global Impressions-Improvement score of 1 or 2 for 2 consecutive weeks) continued for 16 
additional weeks. The number of responders participating in the 16 additional weeks were similar for the 3 
treatments: 48 sertraline, 44 fluoxetine, and 47 paroxetine. However, among these responders, the mean 
increase in weight in the paroxetine group (3.6%) was significant compared to the mean increase with 
sertraline (1.0%) and mean decrease with fluoxetine (-0.2%). A gain of 7% or greater in weight occurred in 
25.5% of paroxetine patients, 4.2% of sertraline patients, and 6.8% of fluoxetine patients; this difference was 
significant (Fava et al, 2000). 

 
4.6.T   Sildenafil 

 
4.6.T.1   Premature ejaculation 

a)  In a 6-month, prospective, randomized clinical trial (n=180), the use of sildenafil was more effective than 
paroxetine and squeeze technique in alleviating primary premature ejaculation . Male adults aged between 
19 and 52 years (mean 33 years) with a history of primary premature ejaculation (defined as ejaculation 
before vaginal penetration or within 2 minutes after vaginal penetration) were randomly divided into 3 
treatment groups: sildenafil 50 milligrams (mg) as needed an hour before intended intercourse, paroxetine 
20 mg once daily, and squeeze technique daily. Participants and their female partners were assessed 
before treatment began, and followed 3 and 6 months post-treatment. Compared with pretreatment, all 
treatment groups resulted in marked improvement in participant- and partner-reported intravaginal 
ejaculation latency (IELT), premature ejaculation grade, and intercourse satisfactory scores (ISS) 3 and 6 
months after treatment initiation (p=0). Patient-reported mean IELT from baseline to 6 months post-
treatment was 1.09 +/- 0.32 minutes (min) to 6.21 +/- 1.86 min for the sildenafil group, 1.11 +/- 0.45 min to 
4.93 +/- 1.36 min for the paroxetine group, and 1.06 +/- 0.36 min to 2.62 +/- 0.69 min for the squeeze 
technique group (p=0 among groups and from baseline). The magnitude of improvement was comparable at 
the 3- and 6-month follow-up. At the end of the study, 1.7%, 18.3%, and 36.7% patients in the sildenafil, 
paroxetine, and squeeze technique group, respectively, withdrew from the study secondary to lack of effect 
or adverse reaction (p=0). Sildenafil was associated with higher incidence of headache (11.7% vs 3.3%), 
nasal congestion (8.3% vs 0%), and flushing (8.3% vs 0%) compared with paroxetine. On the other hand, 
paroxetine was associated with more frequent nausea (10% vs 3.3%), dizziness (3.3% vs 0%), fatigue (5% 
vs 0%), and constipation (6.7% vs 0%) compared with sildenafil (Wang et al, 2007). 
b)  According to a double-blind, randomized, cross-over study (n=31), as-needed SILDENAFIL was superior 
in the treatment of premature ejaculation compared with CLOMIPRAMINE, PAROXETINE, SERTRALINE, 
and PAUSE-SQUEEZE technique. Clomipramine, paroxetine, and sertraline had generally similar efficacy 
and safety. Paroxetine exhibited improved efficacy and satisfaction over pause-squeeze, while efficacy and 
satisfaction were similar to pause-squeeze for clomipramine and sertraline. Median intravaginal ejaculation 
latency time (IELT) increased significantly to 4 minutes (min), 4 min, 3 min, 15 min, and 3 min from baseline 
1 min for clomipramine, paroxetine, sertraline, sildenafil, and pause-squeeze, respectively (all p less than 
0.0001). Paroxetine was superior to pause-squeeze with respect to IVELT (p=0.04) and sexual satisfaction 
(p=0.025). A significant positive correlation occurred between ejaculation latency and sexual satisfaction. No 
significant differences in adverse effects were found among the 4 drugs. Three patients dropped out due to 
side effects, including sildenafil (2) and clomipramine (1; also lack of efficacy in this patient). Three 
additional patients dropped out due to lack of efficacy related to clomipramine, paroxetine, sertraline, and/or 
pause-squeeze. Medications were administered as needed 3 to 5 hours before planned intercourse and not 
more than twice a week. Doses were clomipramine 25 milligrams (mg), paroxetine 20 mg, sertraline 50 mg, 
and sildenafil 50 mg (Abdel-Hamid et al, 2001). 
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4.6.U   Sulpiride 
 
4.6.U.1   Tension-type headache 

a)  Headache was significantly reduced compared with baseline in patients receiving paroxetine 20 to 30 
milligrams per day for 8 weeks during a randomized, double-blind, crossover study with sulpiride 
(Langemark & Olesen, 1994). Fifty patients with chronic tension headache received either sulpiride 200 to 
400 milligrams/day or paroxetine for 8 weeks. Headache was recorded by the patients on a 5-point verbal 
score. Comparison between the 2 treatment groups after the first 8 weeks demonstrated no statistical 
differences in headache scores; however, both treatments did reduce headaches when compared to 
baseline. Following crossover, patients switched to sulpiride demonstrated a reduction in headache scores, 
while those switched to paroxetine did not. It should be noted that there was no washout period between the 
crossover and paroxetine is known to have a relatively long half-life. More controlled, large scale clinical 
trials are necessary to determine sulpiride's role in the treatment of chronic tension headache. 

 
4.6.V   Venlafaxine 

Bipolar disorder, depressed phase 

Obsessive-compulsive disorder 

 
4.6.V.1   Bipolar disorder, depressed phase 

a)  Paroxetine and venlafaxine had similar efficacy in the treatment of depression in bipolar patients taking 
concomitant mood stabilizers. This randomized, single-blind (rater blind), comparative, 6-week study 
demonstrated that paroxetine and venlafaxine produced responses in 43% and 48% of the patients, 
respectively. At the end of the 6-week trial, both treatment groups showed significant improvement in the 
Hamilton Rating Scale for Depression (HAM-D) and the Clinical Global Impressions (CGI) for severity rating 
scores, with a mean HAM-D change of -6.9 for the paroxetine group and -9.0 for the venlafaxine group. 
These responses were significantly different compared to baseline, but not among treatment groups. At 
baseline, patients (n=60) were assessed using CGI ratings, the HAM-D, the Structured Clinical Interview for 
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV), Axis I Disorders (SCID-I), 
and the Young Mania Rating Scale (YMRS). All patients were being treated with 1 or more mood stabilizers 
for at least 6 months prior to onset of the current major depressive episode, and had not taken 
antidepressant or antipsychotic medication for at least 3 months prior to the start of the study. During the 
study, doses were adjusted for efficacy and tolerability. The starting dose of venlafaxine was 37.5 milligrams 
(mg) twice a day, which could be increased in increments of 75 mg per day (mg/d) every week. The starting 
dose of paroxetine was 20 mg/d, which could be adjusted in increments of 10 mg/d every week. The mean 
doses of venlafaxine and paroxetine were 179 mg/d and 32 mg/d, respectively. There were no significant 
differences in reported adverse events (43% for paroxetine, 50% for venlafaxine); the most common 
adverse events were nausea (20% of all patients), and dizziness (8.3% of all patients). One patient (3%) in 
the paroxetine group had a switch to hypomania during treatment, 4 patients (13%) in the venlafaxine group 
switched to either hypomania (2 patients) or full mania (2 patients). Limitations of the study include 
concomitant use of several different mood stabilizing drugs, no placebo group, a single-blind study design, 
and a short follow up period (Vieta et al, 2002). 

 
4.6.V.2   Obsessive-compulsive disorder 

a)  Venlafaxine extended-release (XR) was as effective as paroxetine in the treatment of patients with 
obsessive compulsive disorder (OCD). In a randomized, double-blind, comparative study, patients (n=150) 
with OCD and a score of at least 18 (or at least 12, if only obsessions or only compulsions were present) on 
the Yale-Brown Obsessive Compulsive Scale (Y-BOCS) received either venlafaxine XR (initial, 75 
milligrams (mg)/day, titrated to 300 mg/day by week 7) or paroxetine (initial, 15 milligrams (mg)/day, titrated 
to 60 mg/day by week 7) for 12 weeks. Both paroxetine and venlafaxine XR treatments were effective, 
producing mean reductions of 7.8 and 7.2 points, respectively, in the Y-BOCS score from baseline to 
endpoint. A significant decrease in the total Y-BOCS score from baseline was seen at week 3 for 
venlafaxine XR- treated patients (p=0.008) and at week 5 for patients in the paroxetine group (p=0.018). 
There were no significant differences in responder rates between treatment groups. In the venlafaxine XR 
group, 37% and 25% of patients were partial responders and full responders, respectively. Similarly, in the 
paroxetine group, 44% and 22% of patients were partial responders and full responders, respectively. 
Additionally, no significant differences were observed between the two treatments with regard to reduction of 
anxious or depressive symptoms (as measured by the Hamilton Anxiety Scale and the Hamilton Rating 
Scale for Depression, respectively). For both treatments, most adverse effects were of mild or moderate 
severity and included somnolence, sweating, insomnia, and nausea (Denys et al, 2003). 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antidepressant 
Central Nervous System Agent 
Serotonin Reuptake Inhibitor 

2)  Dosing Information 
a)  Fluoxetine Hydrochloride 

1)  Adult 
a)  Bulimia nervosa 

1)  60 mg ORALLY once daily in the morning (Prod Info PROZAC(R) oral pulvule, oral solution, oral 
tablet, oral delayed-release capsule, 2005) 

b)  Major depressive disorder 
1)  initial, 20 mg ORALLY once daily in the morning (Prod Info PROZAC(R) oral pulvule, oral solution, 
oral tablet, oral delayed-release capsule, 2005) 
2)  maintenance, may increase daily dose after several weeks if inadequate response (maximum dose 
80 mg daily) OR 90 mg ORALLY once a week (weekly capsule), starting 7 days after after the last daily 
dose of 20 mg (Prod Info PROZAC(R) oral pulvule, oral solution, oral tablet, oral delayed-release 
capsule, 2005) 

c)  Obsessive-compulsive disorder 
1)  initial, 20 mg ORALLY once daily in the morning (Prod Info PROZAC(R) oral pulvule, oral solution, 
oral tablet, oral delayed-release capsule, 2005) 
2)  maintenance, 20-60 mg ORALLY daily (single or divided doses) after several weeks if inadequate 
response; maximum dose 80 mg daily (Prod Info PROZAC(R) oral pulvule, oral solution, oral tablet, oral 
delayed-release capsule, 2005) 

d)  Panic disorder 
1)  10 mg ORALLY once daily for 1 week, then increase to 20 mg per day; dosage increases up to 60 
mg daily may be considered after several weeks if there is no clinical response (Prod Info PROZAC(R) 
oral pulvule, oral solution, oral tablet, oral delayed-release capsule, 2005) 

e)  Premenstrual dysphoric disorder 
1)  20 mg ORALLY once daily continuously OR 20 mg ORALLY once daily intermittently (start 14 days 
prior to the anticipated onset of menstruation and continue daily through the first full day of menses); 
maximum dosage 80 mg daily (Prod Info SARAFEM(R) Oral Capsule, 2005) 

2)  Pediatric 
a)  safety and effectiveness in pediatric patients younger than age 8 (major depressive disorder) and 
younger than age 7 (obsessive compulsive disorder) have not been established (Prod Info PROZAC(R) oral 
pulvule, oral solution, oral tablet, oral delayed-release capsule, 2005) 

1)  Major depressive disorder 
a)  8 years and older, 10-20 mg ORALLY once daily (Prod Info PROZAC(R) oral pulvule, oral 
solution, oral tablet, oral delayed-release capsule, 2005) 

2)  Obsessive-compulsive disorder 
a)  adolescents and higher weight children 7 years and older, initiate at 10 mg ORALLY once daily; 
may increase to 20 mg ORALLY once daily after 2 weeks; recommended dose range, 20-60 mg 
daily (Prod Info PROZAC(R) oral pulvule, oral solution, oral tablet, oral delayed-release capsule, 
2005) 
b)  lower weight children 7 years and older, initiate at 10 mg ORALLY once daily; may increase 
dose after several weeks if inadequate response; recommended dose range, 20-30 mg daily (Prod 
Info PROZAC(R) oral pulvule, oral solution, oral tablet, oral delayed-release capsule, 2005) 

3)  Contraindications 
a)  Fluoxetine Hydrochloride 

1)  concomitant use of monoamine oxidase inhibitors (MAOIs), pimozide, or thioridazine (Prod Info PROZAC(R) 
delayed-release capsules, oral capsules, solution, 2009) 
2)  hypersensitivity to fluoxetine or any components of the product (Prod Info PROZAC(R) delayed-release 
capsules, oral capsules, solution, 2009) 
3)  use of MAOIs within 5 weeks after fluoxetine discontinuation (Prod Info PROZAC(R) delayed-release 
capsules, oral capsules, solution, 2009) 
4)  use of fluoxetine within 14 days of MAOI discontinuation (Prod Info PROZAC(R) delayed-release capsules, 
oral capsules, solution, 2009) 

4)  Serious Adverse Effects 
a)  Fluoxetine Hydrochloride 

1)  Bleeding 
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2)  Depression, worsening 
3)  Hyponatremia 
4)  Mania 
5)  Prolonged QT interval 
6)  Seizure 
7)  Serotonin syndrome 
8)  Suicidal thoughts 

5)  Clinical Applications 
a)  Fluoxetine Hydrochloride 

1)  FDA Approved Indications 
a)  Bulimia nervosa 
b)  Major depressive disorder 
c)  Obsessive-compulsive disorder 
d)  Panic disorder 
e)  Premenstrual dysphoric disorder 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product 
Index) 
B)  Synonyms 

Fluoxetine 
Fluoxetine HCl 
Fluoxetine Hydrochloride 

C)  Orphan Drug Status 
1)  Fluoxetine Hydrochloride 

a)  Fluoxetine has been designated an orphan product for use in the treatment of autism. 
D)  Physicochemical Properties 

1)  Fluoxetine Hydrochloride 
a)  Molecular Weight 

1)  Fluoxetine: 309.33 (Canada, 1997); Fluoxetine hydrochloride: 345.79 (Canada, 1997; Prod Info 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 

b)  pKa 
1)  9.5 (Taddio et al, 1996) 

c)  Solubility 
1)  Soluble at 14 mg per mL in water (Prod Info PROZAC(R) oral capsules, delayed-release capsules, 
solution, 2008) 

 
 1.2   Storage and Stability 

A)  Fluoxetine Hydrochloride 
1)  Oral route 

a)  Capsule/Capsule, Delayed Release/Solution 
1)  Store at controlled room temperature, between 15 and 30 degrees Celsius (59 to 86 degrees 
Fahrenheit). Protect from light (Prod Info Sarafem(TM), 2002; Prod Info PROZAC(R) oral capsules, 
delayed-release capsules, solution, 2008). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 
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Dosage in Geriatric Patients 

Dosage Adjustment During Dialysis 

 
1.3.1   Normal Dosage 

Important Note 

Fluoxetine 

Fluoxetine Hydrochloride 

 
1.3.1.A   Important Note 

At least 14 days should elapse between the discontinuation of a monoamine oxidase (MAO) inhibitor and 
the initiation of fluoxetine, and at least 5 weeks should elapse between discontinuation of fluoxetine and 
initiation of treatment with MAO inhibitors. Cases of serious, sometimes fatal reactions have been reported 
in patients receiving fluoxetine in combination with an MAO inhibitor, and in patients who have recently 
discontinued fluoxetine and are then started on an MAO inhibitor. Reactions have been characterized by 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitations progressing to delirium and coma. Some reports 
resembled cases of neuroleptic malignant syndrome (Prod Info PROZAC(R) oral pulvule, oral solution, oral 
tablet, oral delayed-release capsule, 2005; Prod Info SARAFEM(R) Oral Capsule, 2005). 

 
1.3.1.B   Fluoxetine 

 
1.3.1.B.1   Cataplexy - Narcolepsy 

See Drug Consult reference: NARCOLEPSY AND CATAPLEXY - DRUG THERAPY 
 
1.3.1.C   Fluoxetine Hydrochloride 

Oral route 

Tinnitus 

 
1.3.1.C.1   Oral route 

Bulimia nervosa 

Major depressive disorder 

Obsessive-compulsive disorder 

Panic disorder 

Premenstrual dysphoric disorder 

 
1.3.1.C.1.a   Bulimia nervosa 

1)  The recommended dose for bulimia nervosa is 60 milligrams (mg) once daily, administered in 
the morning. For some patients, it may be appropriate to titrate up to 60 mg over several days. 
Studies in which lower doses (ie, 20 mg daily) were used did not demonstrate efficacy. Patients 
who have responded to fluoxetine 60 mg daily in an 8-week acute treatment phase continued to 
show benefit for up to 52 weeks in clinical trials. Patients should be periodically reassessed to 
determine the need for maintenance treatment (Prod Info PROZAC(R) oral pulvule, oral solution, 
oral tablet, oral delayed-release capsule, 2005). 
2)  Continued fluoxetine treatment (60 milligrams/day), relative to placebo treatment, was 
associated with a significant reduction of relapse in patients who had responded acutely to 
treatment with fluoxetine for bulimia nervosa. The fluoxetine group had fewer relapses in the first 3 
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months (p less than 0.04). Thereafter, the difference between the groups remained at 14% to 18% 
but was not statistically significant due to high attrition rates. By the end of 52 weeks, 33% of the 
fluoxetine group and 51% of the placebo group had relapsed (Romano et al, 2002). 

 
1.3.1.C.1.b   Major depressive disorder 

1)  The recommended starting dose of fluoxetine in patients with major depressive disorder is 20 
milligrams (mg) orally once daily, administered in the morning. Studies suggest that doses of 20 mg 
daily may be sufficient to obtain a satisfactory antidepressant response. If no clinical improvement 
is observed after several weeks, the dosage can be increased at intervals of several weeks, not to 
exceed a maximum dose of 80 mg daily. The full effect may be delayed until 4 weeks of treatment 
or longer. Efficacy has been maintained up to 38 weeks following 12 weeks of treatment with 
fluoxetine 20 mg daily in clinical trials. Due to the long elimination half lives of both parent drug and 
metabolites, the full effect of a dosage change may not be observed for several weeks. Doses 
greater than 20 mg daily may be administered once or twice daily (morning and noon) (Prod Info 
PROZAC(R) oral pulvule, oral solution, oral tablet, oral delayed-release capsule, 2005). 
2)  Once weekly dosing of 90 milligrams (mg) enteric-coated capsules was shown to be safe, 
effective, and well tolerated for the long-term treatment of depression. After responding to 20 mg 
daily for acute treatment of depression, patients were successfully treated with the once weekly 
formulation for up to 25 weeks. The weekly dosing should be initiated 7 days after the last daily 
dose of fluoxetine. It is unknown if weekly dosing provides the same protection from relapse as 
does daily dosing. If weekly dosing with fluoxetine capsules does not maintain a satisfactory 
response, consider reestablishing daily dosing (Prod Info PROZAC(R) oral pulvule, oral solution, 
oral tablet, oral delayed-release capsule, 2005; Schmidt et al, 2000). 

(Buongiorno et al, 2002) 
3)  Results of a randomized double-blind study demonstrated that continuation phase treatments of 
major depressive disorder (MDD) with fluoxetine 20 milligrams (mg) per day (n=21), 60 mg/week 
(n=28), or placebo (n=21) did not differ in their ability to affect the Hamilton Rating Scale for 
Depression (HAM-D) (Burke et al, 2000). One hundred fourteen subjects with a diagnosis of 
unipolar MDD and a HAM-D score of greater than or equal to 18 were enrolled in an open label 
trial. After 7 weeks of open label therapy with fluoxetine 20 mg/day, subjects with HAM-D scores of 
12 or less were enrolled in the double blind study. Seventy subjects were randomized to receive 
continuation phase therapy for 7 weeks. Repeat measures of HAM-D scores and blood levels of 
fluoxetine and norfluoxetine showed no group effects in the open label study. Similar results were 
demonstrated during double- blind therapy. No significant differences in drop out rates were 
observed across treatment groups. No significant correlations between HAM-D scores and serum 
concentrations of fluoxetine or norfluoxetine were demonstrated at randomization or at the end of 
the double-blind study. The authors suggest that weekly dosing is well tolerated and possibly as 
effective as daily dosing for maintenance of MDD treatment response. 
4)  Some clinical trials have utilized doses of fluoxetine in the treatment of depression of 60 to 80 
milligrams orally daily, either as a single daily dose or in divided doses twice a day to three times a 
day. However, many patients respond adequately to doses of 20 or 40 milligrams daily (Stark & 
Hardison, 1985b; Fabre & Crismon, 1985a; Cohn & Wilcox, 1985b; Bremner, 1984c; Chouinard, 
1985c). Many of the early clinical trials used protocols that required titration of the fluoxetine dose 
from 20 milligrams/day to 80 milligrams/day within 2 weeks. The adverse effect profile of fluoxetine 
suggests that a dose-dependent relationship exists. A more recent multicenter study utilized daily 
fluoxetine doses of 20 milligrams, 40 milligrams and 60 milligrams without titration (Wernicke et al, 
1987). The 3 fixed-dose regimens were equally effective in controlling depression and the 2 lower 
dose regimens resulted in fewer patient withdrawals due to adverse effects. In a similar trial utilizing 
daily fluoxetine doses of 5 milligrams, 20 milligrams, and 40 milligrams, it was found that endpoint 
and weekly analyses of outcome variables resulted in a flat dose-response curve and superiority of 
all doses compared to placebo (Wernicke et al, 1987). There were differences seen on individual 
measures: the 5-milligram dose was superior in improving the HAM-D Sleep Disturbance factor; the 
20-milligram dose was superior on the CGI severity scale; and the 40-milligram dose was more 
effective in improving the HAM-D Retardation factor. However, these latter differences appeared 
dose related; statistical analyses to support stronger conclusions were not presented. A later trial 
identified patients without significant response within three weeks of initiation of fluoxetine 20 
milligrams/day (Dornseif et al, 1989); these patients were randomized to further treatment with 20 
milligrams/day or 60 milligrams/day on a double-blind basis. Although the 60-milligram dose 
provided greater improvements on some measures, the differences were considered of little clinical 
significance and should be weighed against higher discontinuation rates and more frequent reports 

Weekly dosage Daily dosage equivalent
90 mg 12.8 mg
180 mg 25.6 mg
270 mg 38.4 mg
360 mg 51.2 mg
540 mg 76.8 mg
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of adverse events (diarrhea and abdominal pain). Further analyses of the dose-response 
relationship have been provided and suggest that 5 mg and 60 mg per day, respectively, are the 
lower and upper ends of the therapeutic range for fluoxetine (Beasley et al, 1990). 
5)  Beneficial effects have been observed in patients receiving fluoxetine 5 milligrams(mg)/day for 
depression or panic disorder (Louie et al, 1993). However, the majority of patients treated for 
depression respond to fluoxetine 20 to 30 mg/day (Altamura et al, 1988); (Fabre & Putnam, 1987). 
The dosage range for fluoxetine is 20 to 80 mg/day (Benfield et al, 1986). The effectiveness of 
fluoxetine 40, 60, or 80 mg is similar whether doses are administered once or twice daily (Rickels et 
al, 1985). 
6)  A trial addressing the optimal length of continuation therapy in depression suggested that 
therapy with fluoxetine should be continued at least 26 weeks to prevent relapse, after an initial 12 
weeks of acute treatment with fluoxetine (Reimherr et al, 1998). 

 
1.3.1.C.1.c   Obsessive-compulsive disorder 

1)  The recommended starting dose of fluoxetine in patients with obsessive-compulsive disorder 
(OCD) is 20 milligrams (mg) orally once daily, administered in the morning. If a sufficient clinical 
response is not observed after several weeks, the dose may be increased. The full effect may be 
delayed until 5 weeks of treatment or longer. The recommended dose range of fluoxetine for 
treatment of OCD is 20 mg to 60 mg daily. The maximum dose of fluoxetine is 80 mg daily. Due to 
the long elimination half lives of both parent drug and metabolites, the full effect of a dosage 
change may not be observed for several weeks. Doses greater than 20 mg daily may be 
administered once or twice daily (morning and noon) (Prod Info PROZAC(R) oral pulvule, oral 
solution, oral tablet, oral delayed-release capsule, 2005). 
2)  Efficacy of fluoxetine after 13 weeks of therapy for obsessive-compulsive disorder has not been 
documented in clinical trials. Patients have been continued for up to an additional 6 months without 
loss of benefit. Dosage adjustments should be made to maintain the patient on the lowest effective 
dosage. Patients should be periodically reassessed to determine the need for treatment (Prod Info 
PROZAC(R) oral pulvule, oral solution, oral tablet, oral delayed-release capsule, 2005). 

 
1.3.1.C.1.d   Panic disorder 

1)  The recommended starting dose of fluoxetine for the treatment of panic disorder is 10 milligrams 
(mg) orally once per day. After 1 week the dose should be increased to 20 mg daily. Dosage 
increases up to 60 mg daily may be considered after several weeks if there is no clinical response. 
In 2 clinical trials, most patients received 20 mg daily. Doses above 60 mg per day have not been 
evaluated. Due to the long elimination half lives of both parent drug and metabolites, the full effect 
of a dosage change may not be observed for several weeks. Patients should be periodically 
reassessed to determine the need for continued treatment (Prod Info PROZAC(R) oral pulvule, oral 
solution, oral tablet, oral delayed-release capsule, 2005). 
2)  Fluoxetine in doses up to 80 milligrams daily was reported effective in the treatment of panic 
attacks in 7 of 16 patients in an open study (Gorman et al, 1987a). Mean doses in the responding 
patients were 27 milligrams daily (range, 10 to 70 milligrams daily). 

 
1.3.1.C.1.e   Premenstrual dysphoric disorder 

1)  The starting dose of fluoxetine (Sarafem(R)) in patients with premenstrual dysphoric disorder 
(PMDD) is 20 milligrams (mg) orally once daily given either continuously or on an intermittent 
schedule (initiate 14 days prior to the anticipated onset of menstruation and continue daily through 
first full day of menses and then repeating with each new cycle). Doses of 60 mg daily are also 
effective, however, no significant added benefit compared to 20 mg daily is obtained. Due to the 
long elimination half lives of both parent drug and metabolites, the full effect of a dosage change 
may not be observed for several weeks. Efficacy has been demonstrated for up to 6 months with 
continuous dosing and for 3 months with intermittent dosing. Reevaluate patients periodically to 
determine the need for continued treatment. The maximum dose should not exceed 80 mg daily 
(Prod Info SARAFEM(R) Oral Capsule, 2005). 

 
1.3.1.C.2   Tinnitus 

See Drug Consult reference: DRUG THERAPY OF TINNITUS 
1.3.1.C.3   MAXIMUM DOSE 

a)  The maximum dose of fluoxetine is 80 milligrams per day (Prod Info PROZAC(R) oral pulvule, oral 
solution, oral tablet, oral delayed-release capsule, 2005; Prod Info SARAFEM(R) Oral Capsule, 2005). 

 
1.3.2   Dosage in Renal Failure 

A)  Fluoxetine Hydrochloride 
1)  Dosage adjustments for renal impairment are not routinely necessary (Prod Info PROZAC(R) oral 
pulvule, oral solution, oral tablet, oral delayed-release capsule, 2005; Prod Info SARAFEM(R) Oral Capsule, 
2005). 
2)  Only 2.5% to 5% of an oral dose of fluoxetine is excreted unchanged in the urine, with 10% appearing as 
the active metabolite (norfluoxetine). Studies have demonstrated no correlation between the degree of renal 
dysfunction and the rate of elimination, volume of distribution, or protein binding of fluoxetine when given in 
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single doses (Aronoff et al, 1984b; Lemberger et al, 1985b). 
 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Fluoxetine Hydrochloride 
1)  Fluoxetine is metabolized in the liver (Lemberger et al, 1985b) and dosing adjustments may be required 
in hepatic disease. A lower dose or less frequent dosage schedule is recommended with fluoxetine in 
patients with hepatic insufficiency (Prod Info PROZAC(R) oral pulvule, oral solution, oral tablet, oral delayed-
release capsule, 2005; Prod Info SARAFEM(R) Oral Capsule, 2005). 
2)  A significant reduction in plasma clearance and an increase in the elimination half-life of fluoxetine were 
observed in stable alcoholic cirrhosis patients (Schenker et al, 1988a). The formation of norfluoxetine was 
also decreased, and its clearance reduced, in these patients compared to normal volunteers. It is 
recommended that a lower or less frequent dose of fluoxetine be given to patients with cirrhosis; in patients 
with compensated cirrhosis (without ascites), an approximately 50% reduction is suggested; whereas 
patients with decompensated cirrhosis may require greater adjustments in dosage, due to the possibility of a 
greater reduction in the rate of fluoxetine elimination. 

 
1.3.4   Dosage in Geriatric Patients 

A)  Fluoxetine Hydrochloride 
1)  A lower dose or less frequent dosage schedule is recommended with fluoxetine in elderly patients (Prod 
Info PROZAC(R) oral pulvule, oral solution, oral tablet, oral delayed-release capsule, 2005). 

 
1.3.5   Dosage Adjustment During Dialysis 

A)  Fluoxetine Hydrochloride 
1)  Fluoxetine 20 milligrams once daily for 2 months, administered to patients with depression and on 
dialysis (n=12), produced steady-state fluoxetine and norfluoxetine plasma concentrations that were 
comparable to those found in patients with normal renal function. While it is possible that renally excreted 
metabolites may accumulate in patients with severe renal dysfunction, dose reduction is usually not 
necessary in patients with renal impairment (Prod Info PROZAC(R) oral pulvule, oral solution, oral tablet, 
oral delayed-release capsule, 2005; Prod Info SARAFEM(R) Oral Capsule, 2005). 
2)  The large volume of distribution for fluoxetine and norfluoxetine (over 1,000 liters) and fluoxetine's high 
plasma protein binding (94%) suggest a low degree of clearance by extracorporeal extraction. Plasma levels 
of fluoxetine and its active metabolite (norfluoxetine) were not affected significantly by hemodialysis and 
indicated that dosing adjustments are not required in this setting (Aronoff et al, 1984b). 

 
 1.4   Pediatric Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage Adjustment During Dialysis 

 
1.4.1   Normal Dosage 

Important Note 

Fluoxetine 

Fluoxetine Hydrochloride 

 
1.4.1.A   Important Note 

At least 14 days should elapse between the discontinuation of a monoamine oxidase (MAO) inhibitor and 
the initiation of fluoxetine, and at least 5 weeks should elapse between discontinuation of fluoxetine and 
initiation of treatment with MAO inhibitors. Cases of serious, sometimes fatal reactions have been reported 
in patients receiving fluoxetine in combination with an MAO inhibitor, and in patients who have recently 
discontinued fluoxetine and are then started on an MAO inhibitor. Reactions have been characterized by 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitations progressing to delirium and coma. Some reports 
resembled cases of neuroleptic malignant syndrome (Prod Info PROZAC(R) oral pulvule, oral solution, oral 
tablet, oral delayed-release capsule, 2005; Prod Info SARAFEM(R) Oral Capsule, 2005). 
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1.4.1.B   Fluoxetine 

 
1.4.1.B.1   Anorexia nervosa 

See Drug Consult reference: ANOREXIA NERVOSA - DRUG THERAPY 
 
1.4.1.C   Fluoxetine Hydrochloride 

 
1.4.1.C.1   Oral route 

Major depressive disorder 

Obsessive-compulsive disorder 

 
1.4.1.C.1.a   Major depressive disorder 

1)  The recommended initial dose of fluoxetine for the treatment of major depressive disorder in 
adolescents and children, 8 years and older, is 10 or 20 milligrams (mg) orally once daily. If starting 
at 10 mg daily, the dose should be increased to 20 mg daily after 1 week. For lower weight 
children, the starting and target dose may be 10 mg daily due to higher plasma levels. If sufficient 
clinical improvement is not observed after several weeks, a dose increase to 20 mg daily may be 
considered. The full effect may be delayed until 4 weeks of treatment or longer. Due to the long 
elimination half lives of both parent drug and metabolites, the full effect of a dosage change may 
not be observed for several weeks (Prod Info PROZAC(R) oral pulvule, oral solution, oral tablet, 
oral delayed-release capsule, 2005). 

 
1.4.1.C.1.b   Obsessive-compulsive disorder 

1)  The recommended initial dose of fluoxetine for the treatment of obsessive-compulsive disorder 
in adolescents and higher weight children (7 years and older) is 10 milligrams (mg) orally once 
daily. The dose should be increased to 20 mg daily after 2 weeks. If sufficient clinical response is 
not observed after several weeks, the dose may be increased further. Due to the long elimination 
half lives of both parent drug and metabolites, the full effect of a dosage change may not be 
observed for several weeks. The recommended dose range is 20 mg to 60 mg daily (Prod Info 
PROZAC(R) oral pulvule, oral solution, oral tablet, oral delayed-release capsule, 2005). 
2)  For lower weight children (7 years and older), the recommended starting dose of fluoxetine in 
the treatment of obsessive-compulsive disorder is 10 milligrams (mg) orally once daily. If sufficient 
clinical response is not observed after several weeks, the dose may be increased further. Due to 
the long elimination half lives of both parent drug and metabolites, the full effect of a dosage 
change may not be observed for several weeks. The recommended dose range is 20 mg to 30 mg 
daily (Prod Info PROZAC(R) oral pulvule, oral solution, oral tablet, oral delayed-release capsule, 
2005). 

 
1.4.2   Dosage in Renal Failure 

A)  Fluoxetine Hydrochloride 
1)  Dosage adjustments for renal impairment are not routinely necessary (Prod Info PROZAC(R) oral 
pulvule, oral solution, oral tablet, oral delayed-release capsule, 2005). 

 
1.4.3   Dosage in Hepatic Insufficiency 

A)  Fluoxetine Hydrochloride 
1)  A lower dose or less frequent dosage schedule is recommended with fluoxetine in patients with hepatic 
insufficiency (Prod Info PROZAC(R) oral pulvule, oral solution, oral tablet, oral delayed-release capsule, 
2005). 

 
1.4.4   Dosage Adjustment During Dialysis 

A)  Fluoxetine Hydrochloride 
1)  Fluoxetine 20 milligrams once daily for 2 months, administered to patients with depression and on 
dialysis (n=12), produced steady-state fluoxetine and norfluoxetine plasma concentrations that were 
comparable to those found in patients with normal renal function. While it is possible that renally excreted 
metabolites may accumulate in patients with severe renal dysfunction, dose reduction is usually not 
necessary in patients with renal impairment (Prod Info PROZAC(R) oral pulvule, oral solution, oral tablet, 
oral delayed-release capsule, 2005). 

 
 2.0   Pharmacokinetics 

Onset and Duration 
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Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  Depression, regular release: 1 to 2 weeks (Chouinard, 1985; Cohn & Wilcox, 1985c; Bremner, 1984). 
2)  Peak Response 

a)  Depression, regular release: 4 weeks (Prod Info Prozac(R), 2003b). 
b)  Obsessive compulsive disorder, regular release: 5 weeks or longer (Prod Info Prozac(R), 2003b). 

 
 2.2   Drug Concentration Levels 

A)  Time to Peak Concentration 
1)  Oral, regular release: 6 to 8 hours (Saletu & Grunberger, 1985; Lemberger et al, 1985a; Aronoff et al, 1984a; 
Lemberger et al, 1978). 

a)  Mean plasma concentrations were 477 ng/mL for fluoxetine and 393 ng/mL for the active metabolite, 
norfluoxetine, after fluoxetine 60 mg was taken for 5 weeks. These concentrations were associated with 
therapeutic benefit in depressed patients (Chouinard, 1985). Corresponding plasma concentrations in 
patients receiving fluoxetine 80 mg daily were 698 ng/mL and 421 ng/mL (norfluoxetine), respectively 
(Feighner & Cohn, 1985b). 

B)  PEAK AND TROUGH FLUCTUATIONS 
1)  Increased fluctuation of peak and trough concentrations resulted from 90 milligrams weekly dosing when 
compared to 20 mg daily dosing. Peak concentrations from the weekly dosing are within the average 
concentration range for the 20 mg dosing. Trough concentrations of fluoxetine and norfluoxetine are lower by 
76% and 47%, respectively. Average steady state concentrations are 50% lower with weekly dosing than with 
daily dosing (Prod Info Prozac(R), 2003b). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

Extracorporeal Elimination 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  Oral, regular release: 100% (Lemberger et al, 1985a). 
2)  The enteric-coated weekly formulation, pulvules, tablets, and oral solution are bioequivalent (Prod Info 
Prozac(R), 2003b). 
3)  The weekly formulation resists dissolution until the pH is greater than 5.5. Therefore, absorption is 
delayed 1-2 hours compared to immediate release formulations (Prod Info Prozac(R), 2003b). 

B)  Effects of Food 
1)  clinically insignificant (Lemberger et al, 1985a). 

a)  The absorption of fluoxetine is delayed but not decreased in the presence of food (Lemberger et al, 
1985a). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  94.5% (Prod Info Prozac(R), 2003b; Lemberger et al, 1985a; Aronoff et al, 1984a). 
1)  Fluoxetine is bound to albumin and alpha-1-glycoprotein; protein binding is NOT altered in 
patients with renal failure (Prod Info Prozac(R), 2003b; Lemberger et al, 1985a; Aronoff et al, 
1984a). 

B)  Distribution Kinetics 
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1)  Volume of Distribution 
a)  1000 to 7200 L (Aronoff et al, 1984a). 

1)  The corresponding volume of distribution for norfluoxetine ranged from 700 to 5,700 L. No 
relationship between the volume of distribution of fluoxetine or its metabolite and renal function has 
been observed (Aronoff et al, 1984a). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Liver, extensive (Prod Info Prozac(R), 2003b; Aronoff et al, 1984a). 

a)  Fluoxetine is metabolized primarily via N-demethylation to the active metabolite, norfluoxetine 
(Lemberger et al, 1985a; Aronoff et al, 1984a). Glucuronide conjugates are also found but in small 
quantities (Lemberger et al, 1985a). 
b)  Extensive metabolizers with respect to cytochrome P450 2C19 (CYP2C19) showed lower maximum 
levels of fluoxetine (p less than 0.001) and higher levels of norfluoxetine (p less than 0.001) after a 40 
milligram dose of fluoxetine than did poor metabolizers with the CYP2C19*2 or CYP2C19*3 mutation. 
Oral clearance by poor metabolizers was 55% lower than oral clearance by extensive metabolizers (p 
less than 0.001) (Liu et al, 2001). 

B)  Metabolites 
1)  Norfluoxetine, active (Aronoff et al, 1984a; Fuller et al, 1977). 

a)  Norfluoxetine has similar pharmacologic activity to the parent compound (Lemberger et al, 1985a). 
2)  Glucuronide metabolites (Lemberger et al, 1985a). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Excretion (%) 

a)  60% (Lemberger et al, 1985a). 
2)  Only 2.5 to 5.0% of an oral dose is recovered as unchanged drug; 10% is excreted as free norfluoxetine 
(Lemberger et al, 1985a; Aronoff et al, 1984a). Conjugated metabolites, fluoxetine glucuronide and 
norfluoxetine glucuronide, represent 5.2% and 9.5% of a dose, respectively (Lemberger et al, 1985a). 

B)  Other 
1)  OTHER EXCRETION 

a)  Feces, 12% (Lemberger et al, 1985a). 
 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  4 to 6 days, chronic administration (Prod Info Sarafem(TM), 2002a; Prod Info Prozac(R), 2003b; 
Lemberger et al, 1985a). 

1)  Following acute administration, the elimination half-life of fluoxetine is 1 to 3 days (Prod Info 
Prozac(R), 2003b; Prod Info Sarafem(TM), 2002a). 
2)  The mean half-life of fluoxetine among extensive metabolizers with respect to cytochrome P450 
2C19 (CYP2C19) was about 28 hours, whereas, among poor metabolizers with the CYP2C19*2 or 
CYP2C19*3 mutation, mean half-life was 62 hours (Liu et al, 2001). 
3)  A mean elimination half-life of 3.6 days was reported in normal subjects (range, 1 to 13 days) 
compared to 1.75 days in hemodialysis patients (Aronoff et al, 1984a). 

B)  Metabolites 
1)  Norfluoxetine, 4 to 16 days (Prod Info Prozac(R), 2003b; Lemberger et al, 1985a; Nash et al, 1982). 

 
2.3.6   Extracorporeal Elimination 

A)  Hemodialysis 
1)  Dialyzable: No (Aronoff et al, 1984a). 

a)  Fluoxetine and norfluoxetine are not removed to a significant degree by hemodialysis (Aronoff et al, 
1984a). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 
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3.0.A   Black Box WARNING 
1)  Fluoxetine Hydrochloride 

a)  Oral (Capsule; Capsule, Delayed Release; Solution) 
1)  Suicidality and Antidepressant Drugs - Antidepressants increased the risk compared to placebo of 
suicidal thinking and behavior (suicidality) in children, adolescents, and young adults in short-term studies of 
major depressive disorder (MDD) and other psychiatric disorders. Anyone considering the use of fluoxetine 
hydrochloride or any other antidepressant in a child, adolescent, or young adult must balance this risk with 
the clinical need. Short-term studies did not show an increase in the risk of suicidality with antidepressants 
compared to placebo in adults beyond age 24; there was a reduction in risk with antidepressants compared 
to placebo in adults aged 65 and older. Depression and certain other psychiatric disorders are themselves 
associated with increases in the risk of suicide. Patients of all ages who are started on antidepressant 
therapy should be monitored appropriately and observed closely for clinical worsening, suicidality, or 
unusual changes in behavior. Families and caregivers should be advised of the need for close observation 
and communication with the prescriber. Fluoxetine hydrochloride is approved for use in pediatric patients 
with MDD and obsessive compulsive disorder (OCD) (Prod Info PROZAC(R) delayed-release capsules, oral 
capsules, solution, 2009). 

b)  Oral (Tablet) 
1)  Suicidality and Antidepressant Drugs - Antidepressants increased the risk compared to placebo of 
suicidal thinking and behavior (suicidality) in children, adolescents, and young adults in short-term studies of 
major depressive disorder (MDD) and other psychiatric disorders. Anyone considering the use of fluoxetine 
hydrochloride or any other antidepressant in a child, adolescent, or young adult must balance this risk with 
the clinical need. Patients who are started on antidepressant therapy should be observed closely for clinical 
worsening, suicidality, or unusual changes in behavior. Families and caregivers should be advised of the 
need for close observation and communication with the prescriber. SARAFEM(R) is not approved for use in 
pediatric patients. 
2)  Pooled analyses of short-term (4 to 16 weeks) placebo-contolled trials of 9 antidepressant drugs (SSRIs 
and others) in children and adolescents with major depressive disorder (MDD), obsessive compulsive 
disorder (OCD), or other psychiatric disorders (a total of 24 trials involving over 4400 patients) have revealed 
a greater risk of adverse events representing suicidal thinking or behavior (suicidality) during the first few 
months of treatment in those receiving antidepressants. The average risk of such events in patients 
receiving antidepressants was 4%, twice the placebo risk of 2%. No suicides occurred in these trials (Prod 
Info SARAFEM(R) oral tablets, 2007). 

 
 3.1   Contraindications 

A)  Fluoxetine Hydrochloride 
1)  concomitant use of monoamine oxidase inhibitors (MAOIs), pimozide, or thioridazine (Prod Info PROZAC(R) 
delayed-release capsules, oral capsules, solution, 2009) 
2)  hypersensitivity to fluoxetine or any components of the product (Prod Info PROZAC(R) delayed-release 
capsules, oral capsules, solution, 2009) 
3)  use of MAOIs within 5 weeks after fluoxetine discontinuation (Prod Info PROZAC(R) delayed-release 
capsules, oral capsules, solution, 2009) 
4)  use of fluoxetine within 14 days of MAOI discontinuation (Prod Info PROZAC(R) delayed-release capsules, 
oral capsules, solution, 2009) 

 
 3.2   Precautions 

A)  Fluoxetine Hydrochloride 
1)  suicidal ideation and behavior or worsening depression; increased risk, particularly in children, adolescents, 
and young adults with major depressive disorder during the first few months of therapy or following changes in 
dosage (Prod Info PROZAC(R) delayed-release capsules, oral capsules, solution, 2009) 
2)  abrupt withdrawal; serious discontinuation symptoms have been reported (Prod Info PROZAC(R) delayed-
release capsules, oral capsules, solution, 2009) 
3)  allergic reactions, including anaphylaxis, angioedema, and erythema multiforme have been reported; in the 
case of rash, or other possibly allergic symptoms for which an alternative etiology cannot be identified, 
discontinue therapy (Prod Info PROZAC(R) delayed-release capsules, oral capsules, solution, 2009) 
4)  bipolar disorder; increased risk of precipitation of a mixed/manic episode with antidepressant treatment only 
(Prod Info PROZAC(R) delayed-release capsules, oral capsules, solution, 2009) 
5)  concomitant use of NSAIDs, aspirin, or other drugs that affect coagulation; abnormal bleeding, particularly the 
gastrointestinal tract, may occur (Prod Info PROZAC(R) delayed-release capsules, oral capsules, solution, 2009) 
6)  concomitant serotonergic drug use (serotonin precursors (tryptophan), SSRIs, serotonin-norepinephrine 
reuptake inhibitors); risk of serotonin syndrome, use is not recommended(Prod Info PROZAC(R) delayed-release 
capsules, oral capsules, solution, 2009) 
7)  concomitant use of thioridazine; risk of serious ventricular arrhythmias and sudden death (Prod Info PROZAC
(R) delayed-release capsules, oral capsules, solution, 2009) 
8)  diabetes, history of; increased risk of hypoglycemia (Prod Info PROZAC(R) delayed-release capsules, oral 
capsules, solution, 2009) 
9)  cirrhosis of the liver; risk of drug toxicity (Prod Info PROZAC(R) delayed-release capsules, oral capsules, 
solution, 2009) 
10)  seizures, history of (Prod Info PROZAC(R) delayed-release capsules, oral capsules, solution, 2009) 
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11)  serotonin syndrome and neuroleptic malignant syndrome-like reactions (serotonin syndrome in its most 
severe form), have been reported with fluoxetine therapy alone (Prod Info PROZAC(R) delayed-release 
capsules, oral capsules, solution, 2009) 
12)  volume-depleted, elderly, or concurrent diuretic therapy; hyponatremia, syndrome of inappropriate 
antidiuretic hormone secretion (SIADH) has occurred with fluoxetine (Prod Info PROZAC(R) delayed-release 
capsules, oral capsules, solution, 2009) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

 
3.3.1.A   Fluoxetine Hydrochloride 

Abnormal ECG 

Bradyarrhythmia 

Heart failure 

Hypertension 

Prolonged QT interval 

Tachyarrhythmia 

Vasculitis 

 
3.3.1.A.1   Abnormal ECG 
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a)  Cardiovascular side effects reported during treatment with fluoxetine included QT prolongation (Prod 
Info Prozac(R), 2003c);(Prod Info Sarafem(R), 2001)(Varriale, 2001b; Feighner, 1985a; Wernicke, 
1985). ECGs of patients taking fluoxetine showed none of the prolongation of PR and QRS intervals 
seen with the tricyclics. Fluoxetine in therapeutic doses had no significant clinical effect on the ECG 
(Fisch, 1985). 
b)  One group of authors reported that 3 elderly female patients, with underlying life-threatening 
pulmonary and cardiac disorders, died of cardiac dysrhythmias within 10 days of beginning fluoxetine 
treatment. A clear relationship between the death of these patients and the start of fluoxetine therapy 
was not established (Spier & Frontera, 1991). 
c)  Fluoxetine 40 to 80 mg daily produced reductions in mean heart rate, as compared to significant 
increases in heart rate with imipramine and amitriptyline in doses of 150 to 300 mg daily. In this study, 
doxepin produced increases in heart rate which were not considered significant. No other significant 
clinical effects on the EKG were observed in this series of 312 fluoxetine-treated patients; however, 
significant increases in the QT and QRS interval were observed with other antidepressants. 
Intraventricular conduction delays were observed in 5 patients receiving imipramine and in one patient 
receiving amitriptyline, with 4 of these patients developing left bundle branch block. No Intraventricular 
conduction defects were observed in fluoxetine-treated patients (Fisch, 1985). 

 
3.3.1.A.2   Bradyarrhythmia 

a)  One paper reported a case of bradycardia in an elderly woman treated with 20 mg fluoxetine per day 
(Buff et al, 1991). One report suggested that these effects are dose-related and therefore the fluoxetine 
dosage should be reduced in the elderly or patients with a history of cardiac problems (Friedman, 
1991). 

 
3.3.1.A.3   Heart failure 

a)  In a large cohort study including 481,744 persons and 1487 cases of sudden cardiac death occurring 
in a community setting, the use of SSRIs was not associated with an increased risk of sudden cardiac 
death (rate ratio, 0.95; 95% CI, 0.42 to 2.15). In contrast, users of tricyclic antidepressants in doses of 
100 mg or higher (amitriptyline or equivalent) had a 41% increased rate of sudden cardiac death (rate 
ratio, 1.41; 95% CI, 1.02 to 1.95) (Ray et al, 2004). 

 
3.3.1.A.4   Hypertension 

a)  Of 796 patients treated with fluoxetine 20 mg daily in an open trial, 1.7% developed sustained 
hypertension, and 2.2% developed treatment-emergent hypertension. Patients with controlled 
hypertension were included if the sitting diastolic blood pressure (BP) was less than or equal to 95 
mmHg. At week 12, the change in mean sitting and standing systolic BP was -2.9 and -2.6 mmHg, 
respectively. Changes in mean diastolic BP were similar with a 2.3 mmHg (sitting) and 1.5 mmHg 
(standing) decrease at 12 weeks (Amsterdam et al, 1999). 
b)  In a 7-week, open study, patients treated with fluoxetine who had preexisting cardiovascular disease 
had fewer cardiovascular side effects than patients treated with nortriptyline. Twenty-seven (8 left the 
study) received fluoxetine 20 to 60 mg daily. Seven patients were treated with nortriptyline but the 
majority of data was retrieved from historical controls. Fluoxetine decreased heart rate by 6% and 
increased supine blood pressure by 2%. Patients with a baseline ejection fraction less than 50% 
showed a 7% increase during treatment with fluoxetine. Patients with a prolonged QRS interval or 
ventricular premature depolarizations were not adversely effected by fluoxetine treatment. Conversely, 
nortriptyline increased diastolic supine blood pressure by 4%, decreased standing systolic blood 
pressure by 5%, increased the orthostatic blood pressure drop by 3-fold, increased heart rate by 9%, 
decreased ejection fraction by 7%, and decreased the frequency of ventricular premature depolarization 
by 47%. Since conclusions are limited by the small sample, open design, and use of historical controls, 
treatment of depression in this group of patients must be undertaken with careful monitoring and slow 
dose titration until more data are available (Roose et al, 1998). 

 
3.3.1.A.5   Prolonged QT interval 

a)  QT prolongation was observed on the electrocardiogram (ECG) of a 52-year-old man who had been 
taking fluoxetine (20 mg/day for 2 weeks, followed by 40 mg/day thereafter) for depression for 3 
months. An ECG just before the start of fluoxetine treatment showed a normal QT interval. The QT 
interval returned to normal within 10 days of discontinuing fluoxetine treatment (Varriale, 2001c). 
b)  A 74-year-old woman developed syncope and torsade de pointes requiring cardioversion 3 weeks 
after being switched from amitriptyline to fluoxetine. ECG revealed QTc prolongation. Symptoms 
stopped when fluoxetine was discontinued but the ECG was not repeated (Appleby et al, 1995). 
c)  Cardiovascular side effects reported during treatment with fluoxetine included QT prolongation (Prod 
Info Prozac(R), 2003c);(Prod Info Sarafem(R), 2001)(Varriale, 2001b; Feighner, 1985a; Wernicke, 
1985) 

 
3.3.1.A.6   Tachyarrhythmia 

a)  A 55-year-old woman developed supraventricular tachycardia on her fifty-second day of taking 
fluoxetine 20 mg/day. She was concomitantly taking trimethoprim and sulfamethoxazole. She had a 
history of supraventricular tachycardia, but this episode was more pronounced and of longer duration 
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than previous ones. Sinus rhythm was restored with verapamil. Treatment for depression was changed 
to moclobemide, after which she had only one other episode of tachycardia. The authors concluded that 
a causal relationship could not be established; however, fluoxetine treatment seemed to exacerbate the 
underlying condition (Allhoff et al, 2001). 
b)  Supraventricular tachycardia and hypotension were associated with maintenance therapy with 
fluoxetine 20 mg daily in a 54-year-old woman. Cardiac symptoms and palpitations have not recurred in 
25 months of follow-up. The patient received verapamil initially, which was discontinued 6 weeks later 
(Gardner et al, 1991). 

 
3.3.1.A.7   Vasculitis 

a)  An 83-year-old woman developed pain, swelling and tenderness of her arms with malaise, lethargy, 
nausea, and vomiting 3 days after beginning fluoxetine therapy. Muscle biopsy showed acute myositis 
and extensive muscle infarction. Fluoxetine was discontinued and the patient died suddenly on the 
seventh hospital day of a ruptured abdominal aortic aneurysm. Postmortem muscle biopsy showed 
muscle necrosis and necrotizing vasculitis of the small and medium sized arteries (Fisher et al, 1999). 

 
3.3.2   Dermatologic Effects 

 
3.3.2.A   Fluoxetine Hydrochloride 

Bullous pemphigoid 

Diaphoresis 

Rash 

 
3.3.2.A.1   Bullous pemphigoid 

a)  Bullous pemphigoid developed approximately 2 months after fluoxetine was started in a 75-year-old 
woman. This woman was admitted to the hospital for treatment of tense blisters located on the 
abdomen, thighs, and arms. The blisters were accompanied by red skin and intense pruritus. Skin 
biopsy confirmed the diagnosis of bullous pemphigoid. Fluoxetine was stopped, and the lesions cleared 
over 3 weeks without any topical or systemic corticosteroid treatment. From the case report, the patient 
was receiving several other medications, and it was unclear as to whether these medications were also 
continued (Rault et al, 1999). 

 
3.3.2.A.2   Diaphoresis 

a)  Excessive sweating has been reported in association with fluoxetine in up to 30% of patients (Cohn 
& Wilcox, 1985a; Wernicke, 1985; Feighner & Cohn, 1985a; Rickels et al, 1985). Sweating appeared in 
fewer patients treated with fluoxetine than imipramine; however, fluoxetine was associated with a higher 
incidence of sweating than placebo (Cohn & Wilcox, 1985a; Wernicke, 1985; Stark & Hardison, 1985a). 

 
3.3.2.A.3   Rash 

a)  Incidence: 7% (Prod Info Prozac(R), 2003c) 
b)  During clinical trials in the United States, 7% of patients developed rash and/or urticaria. Other 
clinical findings reported with the rash included fever, leukocytosis, arthralgias, edema, carpal tunnel 
syndrome, respiratory distress, lymphadenopathy, proteinuria, and mild elevations in transaminases. In 
about a third of the patients, fluoxetine was stopped. Most patients improved quickly although some 
were treated with antihistamines or steroids (Prod Info Prozac(R), 2003c; Wernicke, 1985). One case of 
erythema multiforme was also reported (Prod Info Prozac(R), 2003c). 

 
3.3.3   Endocrine/Metabolic Effects 

 
3.3.3.A   Fluoxetine Hydrochloride 

Galactorrhea 

Hypertriglyceridemia 

Hypoglycemia 

Hyponatremia 

Syndrome of inappropriate antidiuretic hormone secretion 
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Syndrome of inappropriate antidiuretic hormone secretion, and concurrent serotonin syndrome 

Weight change finding 

 
3.3.3.A.1   Galactorrhea 

a)  Summary 
1)  Before fluoxetine was commercially available, galactorrhea occurred in 4 of 5920 patients 
(0.07%); during postmarketing surveillance, 204 cases of galactorrhea were reported in an 
estimated 3.4 million patients treated with fluoxetine. The probable mechanism for SSRI-induced 
galactorrhea is an increase in serum prolactin. This may result from direct stimulation of 
postsynaptic serotonin receptors in the hypothalamus or presynaptic serotonin receptor mediated 
inhibition of dopamine release (Bronzo & Stahl, 1993). 

b)  Over a 10-year period, the Netherlands Pharmacovigilance Foundation received 38 reports of 
nonpuerperal lactation related to medications of which 15 cases were attributed to antidepressants 
primarily the SSRIs. The odds ratio for the risk of galactorrhea due to all antidepressants versus other 
medications was 8.3 (95% CI, 4.3 to 16.1). The odds ratio for SSRIs was 12.7 (95% CI, 6.4 to 25.4) 
versus 1.6 (95% CI, 0.2 to 11.6) for other antidepressants. Of the 15 reports attributed to 
antidepressants, 5, 4, and 4 were related to fluvoxamine, fluoxetine, and paroxetine, respectively. 
Women developing galactorrhea were significantly younger (mean age, 33 years) than women without 
galactorrhea (mean age, 51 years). Galactorrhea developed from 2 weeks to 2 years after starting the 
SSRI. In all cases, galactorrhea resolved with continuation of the SSRI, a reduction in the dose, or 
discontinuation of the SSRI. Several patients were taking other medications, which have caused 
galactorrhea, concurrently with the SSRI but galactorrhea only developed after adding the SSRI. While 
this is not a serious adverse reaction, increased awareness may prevent unnecessary diagnostic 
procedures (Bronzo & Stahl, 1993). 
c)  A case of galactorrhea with hyperprolactinemia was reported in a 17-year-old girl treated with 
fluoxetine. The dosage of fluoxetine was titrated to 60 mg daily. Two weeks after treatment began, she 
developed galactorrhea. The serum prolactin level was 50 mcg/L was noted. When the dose of 
fluoxetine was decreased to 40 mg daily, galactorrhea resolved and prolactin levels returned to normal. 
Fluoxetine was continued without further adverse events (Iancu et al, 1992). 

 
3.3.3.A.2   Hypertriglyceridemia 

a)  A 42-year-old man with social phobia associated with panic attacks, agoraphobia, and depressive 
disorder developed hypertriglyceridemia when treated separately with fluoxetine and extended-release 
venlafaxine. He was given alprazolam 0.25 mg up to 3 times daily and fluoxetine, increasing over one 
week to 20 mg/day. Alprazolam was tapered thereafter. Five months later, he reported 80% to 90% 
benefit in symptoms. A nonfasting lipid panel before initiation of treatment had shown slightly elevated 
triglycerides (261 mg/dL), cholesterol, and cholesterol-to-HDL ratio. Therefore his lipid profile was 
reexamined 7 months later. At that time, triglycerides were highly elevated (over 600 mg/dL). Fluoxetine 
was discontinued and venlafaxine extended-release was begun 2 weeks later. One month later, the 
man reported symptom remission to be 85% of that with fluoxetine. The lipid profile was again 
measured, showing a further increase in triglycerides to more than 1000 mg/dL. Venlafaxine was 
discontinued over 10 days and replaced by alprazolam only. Two weeks later, his triglyceride level was 
reduced to 154 mg/dL; cholesterol and cholesterol-to-HDL ratio remained somewhat elevated as they 
had been initially. The author suggested that lipid profiles should be monitored during treatment with 
venlafaxine or SSRIs (Teitelbaum, 2001). 

 
3.3.3.A.3   Hypoglycemia 

a)  Hypoglycemia has infrequently been associated with fluoxetine use (Prod Info Prozac(R), 2003c). 
b)  A 17-year-old male with a 2-year history of type 1 diabetes mellitus experienced unawareness of 
hypoglycemic episodes after receiving fluoxetine 40 mg/day for 1 month for treatment of depression. 
Prior to fluoxetine therapy, the subject experienced typical adrenergic symptoms with low blood glucose 
values of 70 mg/dL about once a week. The subject experienced depression and was treated with 
fluoxetine 20 mg/day for 2 weeks. Fluoxetine was increased to 40 mg/day with mood improvement. 
After 1 month of fluoxetine therapy, the subject reported hypoglycemic episodes (blood glucose less 
than 70 mg/dL) about 3 times a week with no change in insulin use; however, a strict diet log was not 
maintained. Episodes of hypoglycemia were associated with confusion rather than the usual symptoms 
for this subject. The subject experienced 3 grand mal seizures in 1 month with blood sugars ranging 
from 35 to 41 mg/dL. Glycosylated hemoglobin was not changed from baseline and the subject lost 1.4 
kg during fluoxetine therapy. Hypoglycemic awareness returned when fluoxetine was decreased over 
12 days to a dose of 10 mg every other day; however, hypoglycemic episodes still occurred about 3 
times a week. Fluoxetine was discontinued and within weeks blood glucose levels rose and 
hypoglycemia did not occur. Depressive symptoms recurred and subsequent treatment with mirtazapine 
and bupropion did not cause hypoglycemia or weight loss (Sawka et al, 2000). 

 
3.3.3.A.4   Hyponatremia 
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a)  Hyponatremia may occur with the use of serotonin norepinephrine reuptake inhibitors (SNRIs) or 
SSRIs, including fluoxetine. Symptoms include headache, difficulty concentrating, memory impairment, 
confusion, weakness, and unsteadiness. More severe or acute cases may lead to hallucination, 
syncope, seizure, coma, respiratory arrest, and death. The hyponatremia may be the result of the 
SIADH. Reported cases in which the serum sodium was lower than 110 mmol/L appeared to be 
reversible when fluoxetine was discontinued. Patients who are older, who are taking a diuretic, or who 
are volume depleted may be at greater risk. If signs and symptoms of hyponatremia occur, fluoxetine 
should be discontinued (Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 
2008). 

 
3.3.3.A.5   Syndrome of inappropriate antidiuretic hormone secretion 

a)  Summary 
1)  Of the 63 case reports of fluoxetine-induced SIADH reported to the United States Food and 
Drug Administration, the majority occurred in patients over 70 years of age. Based on published 
reports, the onset of the SIADH was between 3 days and 4 months after starting fluoxetine therapy. 
Symptoms included confusion, lethargy, dizziness, fatigue, anorexia, delirium, and abdominal pain. 
Abnormal laboratory findings consisted of a decreased serum osmolality (median 251 
milliosmoles/liter (mOsm/L); range 214 to 272 mOsm/L), decreased serum sodium concentration 
(median 118 mEq/L; range 98 to 130 mEq/L), and urine osmolality (median 392.5 mOsm/L; 229 to 
613 mOsm/L). In all but 1 case report, the SSRI was stopped, and fluid restriction was required 
before hyponatremia resolved; 1 patient was also treated with sodium chloride 3%. Patients in their 
fifties generally recovered in 2 to 4 days versus patients in their eighties who required up to 14 days 
for complete recovery. Of the 6 patients rechallenged with an SSRI, 3 developed a decrease in 
serum sodium consistent with SIADH, and 3 tolerated rechallenge without adverse events. In many 
case reports, inadequate reporting of symptoms, laboratory results, and exclusion of other causes 
were not included making it difficult to attribute SIADH to the SSRI (Woo & Smythe, 1997). 

b)  Hyponatremia secondary to SIADH has been reported in patients taking therapeutic doses of 
fluoxetine (Jackson et al, 1995; Flint et al, 1996; Girault et al, 1997; Anon, 1994). 
c)  Hyponatremia occurred in 2 elderly patients also taking thiazide diuretics. The mechanism of this 
adverse effect is thought to be due to inappropriate secretion of antidiuretic hormone. The authors 
advise careful monitoring of serum sodium in this patient population (ten Holt et al, 1996). 
d)  Seven cases of hyponatremia associated with fluoxetine use were identified over a 4-year period of 
time in the New Zealand Intensive Monitoring Program. All of the patients were women who were taking 
fluoxetine 20 mg/day; normalization of serum sodium occurred after fluoxetine therapy was withdrawn 
(Pillans & Coulter, 1994). 
e)  Hyponatremia consistent with SIADH associated with fluoxetine has been reported. A 75-year-old 
woman was switched from dothiepin 75 mg daily of fluoxetine 20 mg daily because of urinary retention. 
Her only other medication was ranitidine. The patient was noted to be drowsy and confused 12 days 
after starting fluoxetine. Serum sodium had declined from 140 mmol/L to 116 mmol/L; serum and urine 
osmolality were 242 milliosmoles/liter (mOsmol/L) and 337 mOsmol/L, respectively; urine sodium was 
91 mmol/L. Fluid restriction and discontinuation of fluoxetine resulted in a serum sodium of 130 mmol/L 
in 2 days; in another 4 days, this value had risen to 138 mmol/L, and serum osmolality had risen to 283 
mOsmol/L. The patient experienced an acute myocardial infarction complicated by left ventricular failure 
and died 5 days later. The authors state that the patient had recovered from the metabolic derangement 
before her heart attack. The authors note that the manufacturer informed them that several cases of 
hyponatremia, with the possibility of SIADH for some, had occurred in their studies (Gommans & 
Edwards, 1990). 
f)  Prolonged hyponatremia was observed in a 75-year-old male with depression after receiving 
fluoxetine 20 mg orally each day for 15 days. Serum sodium and chloride were observed to decrease 
progressively over the first 14 days of fluoxetine therapy, reaching a nadir of 126 and 89 mmol/L, 
respectively, on day 14. On the fifteenth day of treatment, serum and urine osmolality were lower than 
normal (264 milliosmoles/liter (mOsmol/L) and 416 mOsmol/kg, respectively), consistent with the 
SIADH. After withdrawal of fluoxetine, electrolyte levels returned to normal within 10 days. The patient 
was not rechallenged with fluoxetine. Additional investigations are required to determine whether there 
is a true cause-effect relationship between fluoxetine and SIADH (Hwang & Magraw, 1989). 

 
3.3.3.A.6   Syndrome of inappropriate antidiuretic hormone secretion, and concurrent serotonin 
syndrome 

a)  A 56-year-old man, with a history of intracerebral hemorrhagic stroke and depression, developed 
SIADH and serotonin syndrome concurrently following the addition of fluoxetine to his existing 
antidepressant regimen (olanzapine 2.5 mg/day and buspirone 10 mg twice daily). Four weeks following 
the initiation of fluoxetine 40 mg/day and one week following an increase in the dosage to 60 mg/day, 
the man presented with symptoms of SIADH (ie, serum osmolality of 240 mOsm/kg, low BUN, low 
sodium, normal serum glucose) and serotonin syndrome (ie, dilated pupils, restlessness, change in 
mental status, facial flushing, myoclonus, hyperreflexia, increased blood pressure, tachycardia). 
Following water restriction (1000 mL/day), an infusion of lorazepam (0.07 mg/kg/hr for 24 hours then 
tapered over 48 hours) and discontinuation of buspirone, olanzapine, and fluoxetine, the man's 
symptoms resolved over several days. Buspirone and olanzapine were reinitiated at the previous doses 
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with no recurrence of adverse effects and fluoxetine was eliminated from his therapeutic drug regimen. 
A probable relationship between the use of fluoxetine and the development of the concurrent 
syndromes was indicated through the use of the Naranjo probability scale. The authors speculate that 
patients with a history of stroke may be more susceptible to severe adverse effects that may result from 
combination antidepressant therapy; however, additional studies are required to clarify any association 
between this patient group an increased incidence or severity of antidepressant-related adverse events 
(Bogdanovic et al, 2005). 

 
3.3.3.A.7   Weight change finding 

a)  Weight gain has not occurred with fluoxetine therapy; stabilization of weight or weight loss has 
occurred in most controlled studies (Stark & Hardison, 1985a; Cohn & Wilcox, 1985a; Feighner, 1985a; 
Young et al, 1987a; Levine et al, 1987). 

 
3.3.4   Gastrointestinal Effects 

 
3.3.4.A   Fluoxetine Hydrochloride 

Gastrointestinal hemorrhage 

Gastrointestinal tract finding 

Grinding teeth 

Loss of appetite 

Nausea and vomiting 

Stomatitis 

Upper gastrointestinal hemorrhage 

 
3.3.4.A.1   Gastrointestinal hemorrhage 

See Drug Consult reference: CONCOMITANT USE OF SSRIs AND NSAIDs - INCREASED RISK OF 
GASTROINTESTINAL BLEEDING 

 
3.3.4.A.2   Gastrointestinal tract finding 

a)  Gastrointestinal side effects of fluoxetine have included dry mouth and diarrhea, occurring in 14% 
and 10% of patients, respectively (Wernicke, 1985). Diarrhea developed in 38% of patients receiving 
therapeutic doses of fluoxetine for panic attacks (Gorman et al, 1987). Dryness of the mouth generally 
occurs to a lesser degree with fluoxetine than with imipramine (Stark & Hardison, 1985a; Cohn & 
Wilcox, 1985a), doxepin (Feighner & Cohn, 1985a) and amitriptyline (Feighner, 1985a; Chouinard, 
1985b). constipation, dyspepsia, abdominal pain and taste changes have also occurred less frequently 
with fluoxetine (Bremner, 1984b; Stark & Hardison, 1985a; Wernicke, 1985). 

 
3.3.4.A.3   Grinding teeth 

a)  Onset of symptoms of nocturnal bruxism within 2 weeks after beginning fluoxetine 15 to 20 mg daily 
for unipolar depressive episodes or mood instability was reported in 3 women aged 28 to 43 years. 
Teeth clenching during sleep caused nighttime awakening with headaches, earaches, and aching jaws. 
Buspirone doses ranging from 5 mg at bedtime to 10 mg 3 times daily were effective in 2 (Ellison & 
Stanziani, 1993). One 28-year-old woman developed symptoms of both diurnal and nocturnal bruxism, 
with tender, bleeding gums and jaw clenching. The patient stopped taking fluoxetine abruptly, with 
improvement, then restarted fluoxetine therapy when symptoms of depression returned, which 
aggravated her bruxism. Alternative SSRI therapy with paroxetine 20 mg/day, sertraline 50 mg/day, and 
fluvoxamine 100 mg/day in succession failed to alleviate the bruxism. She discontinued all SSRI 
treatment when she became pregnant. After pregnancy she started taking oral fluoxetine again which 
exacerbated her tooth grinding. Oral buspirone 5 mg/day was added, temporarily alleviating her 
bruxism, but was eventually discontinued because of intolerable sedative effects (Fitzgerald & Healy, 
1995). 

 
3.3.4.A.4   Loss of appetite 

a)  Anorexia has also occurred during fluoxetine therapy, and is most likely associated with the weight 
loss observed in several studies. Anorexia has occurred in 9% to 15% of patients treated, and occurs 
more frequently with fluoxetine than with other antidepressants; however, it is rarely a cause for drug 
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discontinuation (Feighner & Cohn, 1985a; Wernicke, 1985; Prod Info Prozac(R), 2003c). Fluoxetine has 
been shown to cause anorexia with resultant weight loss in overweight, non-depressed individuals at 
fluoxetine dosages of 20 to 80 mg/day (Ferguson & Feighner, 1987). 
b)  In a double-blind, placebo-controlled study of 35 patients, improvement in depression and reduction 
in BMI (calculated as weight in kg divided by the square of height in meters) were not significantly 
correlated, suggesting different mechanisms for these effects. The reduction in patient's BMI bore a 
curvilinear relationship to fluoxetine dose (in mg per square meter of body surface area), with daily 
doses of 20 mg and 40 mg leading to greater decreases of BMI than 5 mg doses (Harto et al, 1988). 

 
3.3.4.A.5   Nausea and vomiting 

a)  Summary 
1)  The most common side effect of fluoxetine therapy is nausea, which may occur in 25% to 30% 
of patients (Wernicke, 1985; Cohn & Wilcox, 1985a; Stark & Hardison, 1985a; Feighner & Cohn, 
1985a; Chouinard, 1985b). Clinical trials, however, have reported that only 4% of patients 
discontinue treatment due to this side effect (Ayd, 1988). Vomiting occurs less frequently with 
fluoxetine (Bremner, 1984b; Stark & Hardison, 1985a; Wernicke, 1985). 

b)  The SSRIs produce nausea and vomiting in 20% to 25% and 2% to 3% of patients, respectively. In 
the majority of patients, nausea gradually decreases or resolves over approximately 3 weeks. However, 
in others, reduction of the dose or discontinuation of the drug is required. For this group, ondansetron or 
cisapride administered for a few weeks may facilitate continued treatment with the SSRI. Limited data 
suggest that ondansetron is more effective than cisapride; however, it is also more expensive. Use of 
cisapride with careful monitoring for arrhythmias may be more cost effective, and open therapy to a 
broader group of patients. The proposed mechanism for SSRI-induced nausea and vomiting is 
increased serotonin levels within the chemoreceptor trigger zone and area postrema in the brainstem, 
the primary areas within the brain associated with nausea and vomiting (McManis & Talley, 1997). 

 
3.3.4.A.6   Stomatitis 

a)  Two women developed stomatitis during treatment with fluoxetine. A 24-year-old woman with 
anorexia nervosa had received fluoxetine 20 mg daily for 6 months. During the course of treatment, she 
experienced 6 episodes of stomatitis which showed a partial response to metronidazole 750 mg daily 
and spiramycin 4,500,000 International Units (IU) daily for 7 days. When she presented to the 
emergency department due to aphthae and inflammation of the oral cavity, fluoxetine was stopped, and 
complete healing was noted in 7 days. This patient was rechallenged with fluoxetine and developed 
stomatitis again. The second patient, a 41-year-old woman with depression, received fluoxetine 20 mg 
daily and a benzodiazepine. Since beginning treatment, the patient complained of dysgeusia, a dry 
mouth, and inflammation of the mouth which prevented swallowing. Both drugs were stopped but 
alprazolam was restarted. Her symptoms improved within 2 days but she refused rechallenge. The 
authors attribute the stomatitis to a hypersensitivity reaction (Palop et al, 1997). 

 
3.3.4.A.7   Upper gastrointestinal hemorrhage 

a)  Upper gastrointestinal bleeding has been reported in association with psychotropic drugs that 
interfere with serotonin uptake such as fluoxetine. Epidemiological studies have suggested that 
concurrent use of an NSAID increases the risk of bleeding episodes (Prod Info Sarafem (R) pulvules, 
2004). 

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Fluoxetine Hydrochloride 

Aplastic anemia 

Bleeding 

Neutropenia 

 
3.3.5.A.1   Aplastic anemia 

a)  Aplastic anemia developed in a 28-year-old man taking fluoxetine 40 mg/day for 6 weeks. He 
presented with a high fever, painful oral ulcers, and pleuritic chest pain. Pancytopenia was noted on the 
peripheral blood smear (ie, absolute granulocyte count 480 x 10(6) cells/L, platelets 34 x 10(9)/L, and 
mild macrocytic anemia). A bone marrow biopsy showed severe depression of megakaryocytes and 
myeloid cells with moderate depression of the erythroid cell line. Fluoxetine was stopped, and imipenem 
plus cilastatin was started. Complete recovery of the blood count was reported at 19 days. Rechallenge 
with fluoxetine resulted in reduction of the leukocyte and platelet count within 5 days; 12 days after 
stopping fluoxetine, the blood count returned to normal (Bosch & Vera, 1998). 
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3.3.5.A.2   Bleeding 
a)  Summary 

1)  Case reports, case-control, and cohort studies have shown an association between the use of 
drugs that interfere with serotonin reuptake and gastrointestinal bleeding. Bleeding events 
associated with SSRI and serotonin norepinephrine reuptake inhibitor (SNRI) use include 
ecchymoses, hematomas, epistaxis, petechiae, and life-threatening hemorrhages. There have also 
been postmarketing reports of vaginal bleeding after fluoxetine discontinuation. Risk of bleeding 
events may be increased by concomitant use of NSAIDs, aspirin, warfarin, and other 
anticoagulants; patients should be cautioned of this increased risk (Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008). 

b)  Incidence: up to 1% (Berk & Jacobson, 1998) 
c)  Increased bleeding (eg, bruising, ecchymoses, epistaxis, prolonged bleeding time, and rectal 
bleeding) has been reported with the use of SSRIs. SSRIs reduce uptake of serotonin by platelets; 
therefore, reduction in granular storage of serotonin is observed. Serotonin-mediated platelet 
aggregation may be decreased. The majority of cases have been reported in patients taking fluoxetine, 
but case reports are also available for paroxetine, sertraline, and fluvoxamine. Risk is increased with 
higher doses and in patients with underlying diseases; one case occurred in a patient with HIV. For 
minor bleeding diatheses (ie, bruising), treatment is usually unnecessary because it usually resolves 
with continued treatment. However, if bleeding is clinically significant, occurs with other underlying 
medical illnesses, or fails to improve with time, the drug should be discontinued (Berk & Jacobson, 
1998). 
d)  A 31-year-old woman developed bruising 4 weeks after she began taking fluoxetine 20 mg daily for 
depression; the bruising worsened over the 5 days preceding her clinic visit. Examination revealed 
multiple bruises which were disproportionally large for the trauma incurred. The complete blood count, 
prothrombin time, and partial thromboplastin time were within normal limits. Although bruising 
continued, the patient did not want to stop fluoxetine since her depression was improving. During pre- 
marketing clinical trials, bruising was reported in 1% of fluoxetine-treated patients compared to 0.6% for 
placebo. Fluoxetine disrupts normal platelet aggregation by blocking uptake of serotonin into platelets; 
the end result is bruising or bleeding (Pai & Kelly, 1996). 
e)  Fluoxetine blocks 5-hydroxytryptamine reuptake in platelets and may lead to platelet dysfunction. 
One case described a patient with a minor history of bleeding disorder (occasional epistaxis and 
bruising) who developed a prolonged bleeding time and petechiae while taking fluoxetine 20 mg every 
other day for 2 years. Her platelet count, prothrombin time, and von Willebrand factors were normal, 
and she was on no medication. The patient was taken off fluoxetine, and bleeding time returned to 
normal. After a return to fluoxetine therapy at the same dose, prolonged bleeding time and petechiae 
again returned (Humphries et al, 1990). 

 
3.3.5.A.3   Neutropenia 

a)  A 79-year-old man developed neutropenia associated with fluoxetine. Presenting symptoms included 
fatigue and weakness; a hemogram detected a leukocyte count of 2800 cells/mm(3) with 
granulocytopenia (0% segmented cells, 11% band cells). All drug therapies (ie, fluoxetine, warfarin, 
glipizide, diphenhydramine, and tobramycin/dexamethasone ophthalmic drops) were stopped after 
granulocytopenia was identified; the absolute neutrophil count returned to normal. First, fluoxetine 20 
mg daily was restarted, and 3 days later, severe neutropenia recurred. After stopping fluoxetine, 
neutropenia resolved rapidly. Reinstitution of glipizide and warfarin had no effect on the neutrophil 
count. Serum drug-dependent neutrophil antibodies did not react with fluoxetine; however, the rapid 
response to rechallenge with fluoxetine suggests a drug-related antineutrophil antibody reaction 
(Vilinsky & Lubin, 1997). 

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Fluoxetine Hydrochloride 

 
3.3.6.A.1   Hepatotoxicity 

a)  Asymptomatic increased liver enzymes have been reported in 0.5% of patients; however, only a few 
cases of hepatitis have been reported (Cai et al, 1999a; Friedenberg & Rothstein, 1996; Wernicke, 
1985; Anon, 1996). 
b)  Elevations in total bilirubin, direct bilirubin, AST/SGOT, ALT/SGPT, total alkaline phosphatase, and 
gamma-glutamyltransferase were documented (Cai et al, 1999a). 
c)  A 35-year-old man developed chronic hepatitis in association with intermittent use of fluoxetine for 
depression. Liver enzymes increased shortly after fluoxetine was restarted at a daily dose of 40 mg. At 
the initial evaluation, fatigue resulting in an inability to work for 10 months and elevated liver enzymes 
(ie, gamma-glutamyl transferase) with a positive antibody against hepatitis C were present. He received 
prednisone 30 mg daily for 1 month followed by azathioprine 50 mg daily for 1 month which resulted in 
slight decreases in ALT. However, the ALT fell after stopping fluoxetine and was normal within 6 
months. A liver biopsy supported a diagnosis of autoimmune hepatitis. Although hepatotoxicity occurred 
during fluoxetine use, this patient had a history IV drug abuse about 15 years earlier and admitted to 
binge drinking, marijuana and amphetamine abuse about 2 years ago (Johnston & Wheeler, 1997). 
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3.3.8   Musculoskeletal Effects 

 
3.3.8.A   Fluoxetine Hydrochloride 

Fracture of bone 

Fracture of bone, Nonvertebral 

 
3.3.8.A.1   Fracture of bone 

a)  In a case-control study including fracture cases (n=124,655) during the year 2000 and age- and 
gender-matched controls (n=373,962), there was an increased risk of any fracture in participants who 
were using an average standard daily dose of fluoxetine (adjusted odds ratio (OR), 1.2; 95% CI, 1.09 to 
1.32) compared to those who were not exposed to fluoxetine. Fluoxetine use was associated with an 
increased risk of hip fracture (adjusted OR, 1.33; 95% CI, 1.02 to 1.73) and forearm fracture (adjusted 
OR, 1.32; 95% CI, 1.04 to 1.68), but not spine fracture (adjusted OR, 0.7; CI, 0.4 to 1.22) (Vestergaard 
et al, 2008) 
b)  In a population-based, randomly selected, prospective cohort study adjusted for potential covariates, 
an increased risk of fragility fracture was reported at the 5-year follow-up in patients 50 years of age and 
older who used daily SSRIs (n=137; mean age of 65.1 years), including fluoxetine, compared with those 
who did not use an SSRI (n=4871; mean age of 65.7 years). Daily SSRI use was associated with a 
significant 2.1-fold increased risk of fragility fracture (95% CI, 1.3 to 3.4). Daily dose of SSRI use was 
associated with a 1.5-fold increased risk of fragility fracture (95% CI, 1.1 to 2.1). Daily SSRI users who 
were recurrent (ie, treated with SSRIs at baseline and at 5-year follow-up) had a significant 2.1-fold 
increased risk of fragility fracture (95% CI, 1.1 to 4). Fractures were reported at the following sites: 
forearm (40%), ankle and foot (21%), hip (13%), rib (13%), femur (9%), and back (4%). None were 
reported at the skull, toes, or fingers (Richards et al, 2007). 

 
3.3.8.A.2   Fracture of bone, Nonvertebral 

a)  In a prospective, population-based, cohort study (n=7983) with a mean follow-up of 8.4 years, there 
was an increased risk of nonvertebral fracture in adult participants older than 55 years of age (mean 
age of 77.5 years) who were currently using an SSRI (citalopram, escitalopram, fluoxetine, fluvoxamine, 
paroxetine, and sertraline) compared to those who were not exposed to antidepressants. Current SSRI 
use was associated with an increased risk of nonvertebral fracture (adjusted hazard ratio (HR), 2.35; 
95% CI, 1.32 to 4.18) compared with no antidepressant use. Current SSRI use was also associated 
with an increased risk of nonvertebral fracture (adjusted HR, 2.07; 95% CI, 1.23 to 3.5) compared with 
past antidepressant use (n=1217). In addition, duration of SSRI use showed a 9% increase in fracture 
risk per extra month on an SSRI (95% CI, 3% to 16%; p for trend=0.004). Fractures of the hip (most 
frequent), wrist, humerus, and pelvis were reported (Ziere et al, 2008). 

 
3.3.9   Neurologic Effects 

Fluoxetine 

Fluoxetine Hydrochloride 

 
3.3.9.A   Fluoxetine 

 
3.3.9.A.1   Seizure 

See Drug Consult reference: COMPARATIVE INCIDENCE OF SEIZURES FROM 
ANTIDEPRESSANTS 

 
3.3.9.B   Fluoxetine Hydrochloride 

Asthenia 

Extrapyramidal disease 

Impaired cognition 

Impaired psychomotor performance 
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Myoclonus 

Neurological finding 

Paresthesia 

Restless legs syndrome 

Seizure 

 
3.3.9.B.1   Asthenia 

a)  Incidence: 9% to 21% (Prod Info Prozac(R), 2003c) 
b)  Asthenia has occurred in 9% to 21% of patients treated with fluoxetine. This side effect is dose-
related with higher incidences reported in patients being treated with a dosage of 60 mg/day for bulimia 
nervosa (Prod Info Prozac(R), 2003c). Asthenia has occurred to a greater degree with imipramine than 
with fluoxetine (Cohn & Wilcox, 1985a). 

 
3.3.9.B.2   Extrapyramidal disease 

a)  The majority of extrapyramidal reactions (EPRs) occur within the first few days to the first month of 
starting treatment or increasing the dose. Therefore, careful monitoring for EPRs is recommended 
weekly during the first 4 weeks of fluoxetine therapy In all cases, symptoms disappeared after reducing 
the dose or stopping the SSRI. In a limited number of case reports, propranolol and/or benzodiazepines 
were used to treat akathisia; the dose of propranolol ranged from 40 to 90 mg daily, and the dose of 
clonazepam was 1.5 mg daily. Dystonic reactions were treated with an unspecified dose of 
intramuscular trihexyphenidyl or diphenhydramine 50 mg (Caley, 1997);(Gill et al, 1997). 
b)  Two women with dopa-responsive dystonia (DRD) noted worsening of the dystonia after starting 
venlafaxine or fluoxetine. The first patient had onset of DRD during childhood; DRD had been well 
controlled with Sinemet(R) plus which was continued during fluoxetine treatment. Five days after 
starting fluoxetine 20 mg/day, she developed torticollis, and 2 days later, she noted inversion of the left 
ankle. She described the changes as exactly the same as they were as a child. She stopped fluoxetine, 
and within 2 days, the dystonia improved and completely resolved at 1 week. The second patient 
developed dystonia 4 days after starting venlafaxine although she continued Sinemet(R) LS at the same 
dose. Without seeing a physician, she stopped venlafaxine, and the dystonia completely resolved after 
approximately 1 week (Mathen et al, 1999). 
c)  Choreiform movements were observed in an otherwise healthy 74-year-old woman treated with 
fluoxetine 20 mg/day. After taking fluoxetine for 7 months for major depression, the patient developed 
unsteadiness, with a tendency to fall backward, abnormal involuntary choreiform movements involving 
the tongue, lips, lower face, and buccal and masticatory muscles. The patient was hospitalized, 
fluoxetine was stopped, and clothiapine 20 mg/day was substituted. She improved rapidly over the next 
3 weeks and was discharged from the hospital (Marchioni et al, 1996). 
d)  In a series of 5555 patients taking fluoxetine therapeutically 15 developed extrapyramidal effects. 
Eight of these were taking other drugs which may have contributed to these effects (Coulter & Pillans, 
1995). 
e)  Tics developed in a 12-year-old boy after 8 months of therapy with fluoxetine 20 mg daily. This 
suggests the modulating effect that serotonin may have on dopaminergic neurons (Eisenhauer & 
Jermain, 1993). 
f)  Akathisia occurred within 7 days of initiation of fluoxetine therapy in 5 patients being treated for 
obsessive-compulsive disorder. Three of the patients, who had previously experienced neuroleptic-
induced akathisia, described the effect of fluoxetine as identical, but milder. In all 5 cases, akathisia 
resolved with propranolol therapy and/or reduction of the fluoxetine dose. This side effect appears to be 
common, as it occurred in 5 patients among a study group of 51 (20 of whom were evaluated for 
akathisia from the start of therapy). They propose that the same pathophysiologic mechanism accounts 
for fluoxetine-induced "jitteriness," namely inhibition of dopamine transmission via increased 
serotonergic activity (Lipinski et al, 1989). 
g)  In an open trial of fluoxetine in patients with obsessive-compulsive disorder, 8 of 50 patients 
reported tremors and 2 of 50 reported involuntary movements. The mean daily dose of fluoxetine for the 
study group was 78 mg/day (undivided) (Fontaine & Chouinard, 1989). 

 
3.3.9.B.3   Impaired cognition 

a)  Summary 
1)  In one study, the use of fluoxetine or paroxetine was not associated with degradation of 
cognitive function in depressed non-demented elderly patients, however, there have been case 
reports of memory loss associated with the use of fluoxetine (Joss et al, 2003; Cassano et al, 
2002). 
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b)  Severe memory loss resulting in hospitalization developed in an 87-year-old Caucasian woman 
following the administration of fluoxetine for the treatment of depression. Approximately 2 weeks after 
beginning fluoxetine therapy (initial, 10 mg/day for 2 weeks, then 20 mg/day) the woman's memory 
began to decline. Fluoxetine was discontinued after approximately 2 months of therapy and symptoms 
of memory loss peaked 5 days later. Symptoms improved within 2 weeks of fluoxetine cessation and 
continued to get better over the following 2 months. Fluoxetine therapy was cited as the probable cause 
of memory loss in this patient because the timeline correlates well with the half-life of fluoxetine and 
other possible causes of memory loss were ruled out (Joss et al, 2003). 
c)  A 1-year course of fluoxetine or paroxetine did NOT have detrimental effects on cognitive function in 
depressed non-demented elderly patients; in fact, tests of cognition showed improved results after 1 
year of treatment compared with baseline, according to a randomized, double-blind trial (n=242; mean 
age 75.4 years). Both active treatments were well tolerated, and both significantly reduced symptoms of 
depression. Memory, learning, and attention improved over the year of therapy, and improved scores 
were seen on the Mini-Mental State Exam (MMSE), the Blessed Information and Memory Test (BIMT), 
the Cancellation Task Test (CTT), the Clifton Assessment Schedule (CLAS), and the Wechsler Paired 
Word Test (WPW). Some parameters on the Buschke Selective Reminding Test (BSRT) were better 
posttreatment. Daily doses of fluoxetine were in the range of 20 to 60 mg, and paroxetine dosages 
ranged from 20 to 40 mg/day (Cassano et al, 2002). 

 
3.3.9.B.4   Impaired psychomotor performance 

a)  Summary 
1)  Fluoxetine therapy may have an effect on psychomotor function (Thapa et al, 1998; Hindmarch, 
1988). Nursing home patients treated with fluoxetine and other SSRIs including paroxetine and 
sertraline have an increased risk of falls compared to patients who are not on antidepressants 
(Thapa et al, 1998). 

b)  Nursing home patients treated with fluoxetine and other SSRIs including paroxetine and sertraline 
have an increased risk of falls compared to patients who are not on antidepressants. A retrospective 
chart review of 2428 nursing home residents treated with antidepressants assessed the incidence of 
falls before and after the initiation of antidepressant therapy. Results were then compared to those not 
treated (n=847). Antidepressant treatment included tricyclic antidepressants (TCAs; n=665), SSRIs 
(n=612), and trazodone (n=304). The rate of falls for treated patients was higher than that for patients 
who were not treated, both before and after the initiation of antidepressant therapy. This suggests that 
nursing home patients with depression or related conditions are at a greater risk of falls than those 
without such conditions. Patients on TCAs had the highest rate of falls, with an adjusted rate ratio of 2 
(95% CI, 1.8 to 2.2). Next were the SSRIs with an adjusted rate ratio of 1.8 (1.6 to 2, p=0.001) and 
trazodone with a ratio of 1.2 (1 to 1.4, p less than 0.001). No significant differences in incidence were 
seen within different medications of the same class. It was, however, noted that patients receiving a 
dose of 20 mg daily of fluoxetine, or an equivalent dose of another SSRI, had a statistically significant 
increase in the incidence of falls than those receiving lower doses (Thapa et al, 1998). 
c)  The effects of amitriptyline 50 mg, dothiepin 50 mg, fluoxetine 40 mg, and placebo were assessed 
with and without alcohol 0.5 g/kg body weight, on a battery of 7 tests of psychomotor and cognitive 
functions relevant to automobile driving. Eight female volunteers were studied, each acting as her own 
control. Subjects were trained on each test to a plateau of performance before the study in order to 
eliminate confounding effects of learning. Results indicated that, compared to placebo, single doses of 
fluoxetine 40 mg (with or without alcohol) did not result in any significant effect on performance for any 
of the tests. However, amitriptyline (with or without alcohol) and dothiepin (with or without alcohol) 
caused significantly impaired performance on several of the tests when compared to placebo. This 
difference may be important for outpatients who must be able to maintain skilled performance of various 
tasks, as well as for depressed patients for whom a decrease in psychomotor and cognitive function 
would be counter-therapeutic (Hindmarch, 1988). 

 
3.3.9.B.5   Myoclonus 

a)  One month after starting treatment with fluoxetine 40 mg daily for depression following alcohol 
withdrawal, a 35-year-old woman developed spontaneous, non-rhythmical, involuntary jerks of the 
head, arm, or legs. Other medications included triazolam and vitamin B complex. Upon examination, 
proprioceptive, luminous, and auditory stimulation produced spontaneous, reflex, and induced 
myoclonic jerks. Other neurological and neuropsychological evaluations were normal; the 
electroencephalogram and laboratory tests were also normal. All symptoms resolved 2 days after 
fluoxetine was stopped. This case differs from others because the patient had no underlying cerebral 
disease (Ghika-Schmid et al, 1997). 

 
3.3.9.B.6   Neurological finding 

a)  Summary 
1)  The most common side effects of fluoxetine therapy (excluding nausea) involve the CNS, 
including nervousness, insomnia, headache, tremor and drowsiness (Wernicke, 1985; Fabre & 
Crismon, 1985; Stark & Hardison, 1985a; Cohn & Wilcox, 1985a; Chouinard, 1985b; Rickels et al, 
1985). Nervousness and insomnia occur in approximately 10% to 20% of patients, and have 
occurred more frequently than in patients receiving amitriptyline or imipramine (Cohn & Wilcox, 
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1985a; Wernicke, 1985; Prod Info Prozac(R), 2003c). Headache (20.3%), somnolence (13%), and 
tremor (10%) are also frequently reported (Prod Info Prozac(R), 2003c). Other rare CNS side 
effects with fluoxetine have included ataxia, dizziness, sensation disturbances, and a "high" feeling 
(Cohn & Wilcox, 1985a; Bremner, 1984b; Stark & Hardison, 1985a; Feighner, 1985a; Wernicke, 
1985; Borys et al, 1990; Gorman et al, 1987). The incidence of dizziness, lightheadedness, and 
sensation disturbances has been greater with imipramine than with fluoxetine (Cohn & Wilcox, 
1985a). Exacerbation of multiple sclerosis symptoms may occur with fluoxetine therapy (Browning, 
1990). 

b)  Exacerbation of symptoms of multiple sclerosis (arm numbness and grogginess) developed in a 41-
year-old woman 10 hours after beginning fluoxetine and progressed over the next 4 days of therapy. 
Symptoms returned to baseline after discontinuing fluoxetine therapy (Browning, 1990). 

 
3.3.9.B.7   Paresthesia 

a)  Paresthesia is a rare side effect reported with SSRI therapy. In a case report, tingling in the lower 
extremities occurred with initiation of fluoxetine that worsened with an increase in dose and continued 
therapy. Following discontinuation of the drug, resolution of paresthesia was noted after 2 weeks. The 
patient was then started on sertraline with no further recurrence of symptoms (Bhatara et al, 1996). 

 
3.3.9.B.8   Restless legs syndrome 

a)  In a prospective, naturalistic study of patients (median age, 46 years; range, 18 to 87 years) treated 
with antidepressants, 24 of 271 (9%) subjects experienced new-onset restless leg syndrome (RLS) or 
worsening of preexisting RLS as a side effect related to treatment. Antidepressants included fluoxetine, 
paroxetine, citalopram, sertraline, escitalopram, venlafaxine, duloxetine, reboxetine, and mirtazapine. 
Mirtazapine led to a marked decline of RLS in 28% of subjects compared with reboxetine which had 
none. The other antidepressants showed RLS symptoms (newly occurred or deteriorated) at the rate of 
5% to 10%. Subjects stated symptoms occurred early in treatment (median of 2.5 days, range 1 to 23 
days) (Rottach et al, 2008). 

 
3.3.9.B.9   Seizure 

a)  Summary 
1)  In United States placebo-controlled studies the reported seizure incidence of 0.2% with 
fluoxetine is no greater than that observed with other antidepressants (Prod Info Prozac(R), 2003c). 
Several isolated reports of seizure activity have been reported in patients given therapeutic doses 
of fluoxetine; however, it is difficult to implicate the drug as the sole cause in some cases 
(Wernicke, 1985). 

b)  A 53-year-old woman with no prior history of seizures experienced an episode of generalized tonic-
clonic convulsions 6 days after her daily dose of fluoxetine was raised from 40 to 60 mg. The patient 
had been receiving fluoxetine for 5 months for the treatment of depression. No causative factor was 
identified in laboratory or hematological tests, lumbar puncture, or brain MRI. Fluoxetine was initially 
discontinued and later restarted at 20 mg/day. At 3-month follow-up, she had experienced no other 
seizures (Oke et al, 2001). 
c)  Seizures were described in an 84-year-old woman after receiving fluoxetine 20 mg orally daily for 
approximately 5 days. The patient had no prior history of seizure activity and was on concurrent therapy 
with diltiazem and docusate. No factors were identified in the patient's history, laboratory data, or 
neurological examinations that would affect seizure threshold. This case report suggests a possible 
epileptogenic potential of fluoxetine; however, it does not establish a definite cause/effect relationship 
(Weber, 1989). Previously, seizures have been observed in 12 of 6000 patients receiving fluoxetine 
during premarketing trials (Prod Info Prozac(R), 2003c). 
d)  Two patients currently taking lithium and fluoxetine in therapeutic doses for depression and suicidal 
ideation experienced seizures following ingestion of LSD (Jackson & Hornfeldt, 1991). 
e)  Seizure activity was described in a 35-year-old woman with bipolar affective disorder after receiving 
fluoxetine 20 mg orally daily for approximately 3 days. The patient had no history of seizure activity and 
was not receiving other medications at the time. On the third day of treatment, the patient's roommate 
reported that the patient was flailing her arms; the patient was subsequently found in bed, 
unresponsive, and had a tongue laceration. It was felt that the patient had a major motor seizure. 
Following the withdrawal of fluoxetine, no recurrent seizure activity was observed. It is unclear whether 
seizure activity would have occurred in this patient in the absence of fluoxetine therapy (Ware & 
Stewart, 1989). 

 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Fluoxetine Hydrochloride 

Eye / vision finding 

Raised intraocular pressure 
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Visual disturbance 

 
3.3.10.A.1   Eye / vision finding 

a)  Blurred vision and other visual disturbances, cataracts, conjunctivitis, dry eyes, mydriasis, optic 
neuritis, photophobia and increased intraocular pressure have been reported with fluoxetine 
administration (Prod Info Prozac(R), 2003c; Prod Info Sarafem(TM), 2002). 

 
3.3.10.A.2   Raised intraocular pressure 

a)  Increased intraocular pressure has been described following fluoxetine administration. In a series of 
depressed patients (n=20) in whom baseline intraocular pressures (IOP) were normal, oral fluoxetine 20 
mg resulted in a significant increase (p less than 0.05) in IOP 2 hours after drug administration that 
persisted for up to 8 hours (Costagliola et al, 1996). 

 
3.3.10.A.3   Visual disturbance 

a)  Visual disturbances, primarily blurred vision, have been described in patients receiving fluoxetine 
and have necessitated withdrawal of therapy (Wernicke, 1985; Prod Info Prozac(R), 2003c; Borys et al, 
1990; Gorman et al, 1987). These disturbances tend to occur early in treatment. Approximately 3% of 
patients in clinical trials have noted changes in vision (Prod Info Prozac(R), 2003c). 

 
3.3.12   Psychiatric Effects 

 
3.3.12.A   Fluoxetine Hydrochloride 

Anxiety 

Depression, worsening 

Feeling nervous 

Hallucinations 

Hypomania 

Mania 

Nightmares 

Psychotic disorder 

Suicidal thoughts 

 
3.3.12.A.1   Anxiety 

a)  Anxiety has been reported with fluoxetine therapy (Wernicke, 1985; Fabre & Crismon, 1985; Stark & 
Hardison, 1985a; Cohn & Wilcox, 1985a; Chouinard, 1985b; Rickels et al, 1985). 

 
3.3.12.A.2   Depression, worsening 

a)  Incidence: rare (Anon, 2004) 
b)  Adult and pediatric patients who experience symptoms of anxiety, agitation, panic attacks, insomnia, 
irritability, hostility (aggressiveness), impulsivity, akathisia (psychomotor restlessness), hypomania, or 
mania may be at risk of worsening of their depression. This same concern applies to treating patients 
with other psychiatric and nonpsychiatric disorders. If these symptoms are observed, therapy should be 
reevaluated and it may be necessary to discontinue medications when symptoms are severe, sudden in 
onset, or were not part of the patient's initial symptoms (Anon, 2004). 

 
3.3.12.A.3   Feeling nervous 

a)  Incidence: 13% (Prod Info PROZAC(R) oral capsules, oral solution, delayed-release oral capsules, 
2006) 
b)  In pooled analysis controlled clinical trials (US major depressive disorder, obsessive compulsive 
disorders, bulimia) (n=4542), the incidence of nervousness is 13% in patients on fluoxetine vs 8% in 
patients on placebo (Prod Info PROZAC(R) oral capsules, oral solution, delayed-release oral capsules, 
2006). 
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3.3.12.A.4   Hallucinations 

a)  In a case report, a 16-year-old boy developed auditory hallucinations following the administration of 
fluoxetine for the treatment of major depressive disorder without psychotic symptoms. Three days after 
beginning fluoxetine therapy at a 20-mg dose, the patient presented with auditory hallucinations telling 
him to kill his father, mother, sister, and himself. Fluoxetine was discontinued and the hallucinations 
stopped 3 days later (Webb & Cranswick, 2003). 
b)  A 38-year-old man developed a complex visual hallucination with both sertraline and fluoxetine 
therapy. The hallucination was described as a blue-green central disc that nearly filled the visual fields, 
with a dynamic yellow central portion and peripheral yellow regions and a red vertical bar in the left 
visual field of both eyes. The visual pattern was present daily on awakening and would last 30 to 40 
seconds. The pattern occurred initially with sertraline therapy and recurred when fluoxetine was 
substituted. It gradually disappeared when both were discontinued and nefazodone was substituted 
(Bourgeois et al, 1998). 

 
3.3.12.A.5   Hypomania 

a)  Incidence: rare (Prod Info Prozac(R), 2003c) 
b)  In United States placebo-controlled trials, 0.7% of 10,872 fluoxetine-treated patients reported mania 
or hypomania (Prod Info Prozac(R), 2003c). 
c)  Hypomania was described in 2 patients who ingested 120 mg/day for 7 days and 140 mg/day for 16 
days, respectively (Tech Info, 1987), and in another patient who took 140 mg for 36 hours (Chouinard & 
Steiner, 1986). 
d)  A 28-year-old woman with depression developed hypomanic symptoms after receiving fluoxetine 80 
mg daily for approximately 7 weeks. Reduction in the dose of fluoxetine resulted in frank mania, with 
symptoms including racing thoughts, markedly decreased sleep without fatigue, and distractibility. 
Withdrawal of fluoxetine and initiation of therapy with thiothixene was undertaken, but the mania 
continued for several more days. Lithium therapy was initiated 5 days after withdrawal of fluoxetine and 
thiothixene was discontinued, and mania resolved over a period of 2 weeks. The patient had never 
suffered a hypomanic or manic swing prior to fluoxetine therapy (Settle & Settle, 1984). 

 
3.3.12.A.6   Mania 

a)  Summary 
1)  Several reports of manic episodes have occurred in fluoxetine-treated patients who received the 
drug for several months (Settle & Settle, 1984; Rickels et al, 1985). In United States placebo-
controlled trials, 0.7% of 10,872 fluoxetine-treated patients reported mania or hypomania (Prod Info 
Prozac(R), 2003c). 

b)  Incidence: rare (Prod Info Prozac(R), 2003c) 
c)  In United States placebo-controlled trials, 0.7% of 10,872 fluoxetine-treated patients reported mania 
or hypomania (Prod Info Prozac(R), 2003c). 
d)  Hypomania was described in 2 patients who ingested 120 mg/day for 7 days and 140 mg/day for 16 
days, respectively (Tech Info, 1987), and in another patient who took 140 mg for 36 hours (Chouinard & 
Steiner, 1986). 
e)  A 28-year-old woman with depression developed hypomanic symptoms after receiving fluoxetine 80 
mg daily for approximately 7 weeks. Reduction in the dose of fluoxetine resulted in frank mania, with 
symptoms including racing thoughts, markedly decreased sleep without fatigue, and distractibility. 
Withdrawal of fluoxetine and initiation of therapy with thiothixene was undertaken, but the mania 
continued for several more days. Lithium therapy was initiated 5 days after withdrawal of fluoxetine and 
thiothixene was discontinued, and mania resolved over a period of 2 weeks. The patient had never 
suffered a hypomanic or manic swing prior to fluoxetine therapy (Settle & Settle, 1984). 

 
3.3.12.A.7   Nightmares 

a)  Four cases of vivid nightmares (and night terrors) were reported in patients on fluoxetine 
monotherapy. The nightmares generally disappeared after several days of continued therapy; 2 of the 
patients required the addition of a sedative at bedtime (Lepkifker et al, 1995). 

 
3.3.12.A.8   Psychotic disorder 

a)  One paper reported a case of psychosis in an 11-year-old girl who was given fluoxetine 20 mg for 35 
days. The patient had no history of delusional psychosis, but had sustained head trauma 5 years before 
and had an abnormal electroencephalogram (EEG). The patient was normal 3 weeks after cessation of 
fluoxetine therapy (Hersh et al, 1991). 
b)  A 58-year-old man exhibited dose-related paranoid symptoms during treatment of depression with 
fluoxetine. The patient previously showed no psychotic symptoms. Initial treatment with 20 mg/day of 
fluoxetine yielded no improvement after 3 weeks and the dose was subsequently increased to 40 
mg/day. The paranoia became evident 2 weeks after dissipation of the depressive symptoms. The dose 
was lowered back to 20 mg/day and the paranoia subsided within a week of the decrease. The patient 
was controlled on this dose with no further evidence of depression or paranoia. The delayed length of 
time to see the symptoms may be due to the long half-life of fluoxetine. Other pertinent factors include 
concurrent therapy with diltiazem, which may have led to higher than expected plasma fluoxetine levels 
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and discontinuation of triazolam, and possible withdrawal, prior to fluoxetine initiation (Mandalos & 
Szarek, 1990). 

 
3.3.12.A.9   Suicidal thoughts 

a)  Summary 
1)  Adult and pediatric patients being treated with antidepressants for major depressive disorder 
who experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility 
(aggressiveness), impulsivity, akathisia (psychomotor restlessness), hypomania, or mania may be 
at risk of suicidal ideation and behavior (suicidality). This same concern applies to treating patients 
with other psychiatric and nonpsychiatric disorders. If these symptoms are observed, therapy 
should be reevaluated and it may be necessary to discontinue medications when symptoms are 
severe, sudden in onset, or are not part of the patient's initial symptoms. Patients and their 
caregivers should be provided with the Medication Guide that is available for this drug (Anon, 
2004). 
2)  A causal role for antidepressants in inducing suicidality has been established in pediatric 
patients. Anyone considering the use of antidepressants in a child or adolescent must balance this 
risk with the clinical need. In pooled analyses of 24 short-term, placebo-controlled trials of 9 
antidepressants (citalopram, fluoxetine, fluvoxamine, paroxetine, sertraline, bupropion, mirtazapine, 
nefazodone, and venlafaxine extended-release) including over 4400 pediatric patients with major 
depressive disorder, obsessive compulsive disorder, or other psychiatric disorders, a greater risk of 
suicidal behavior or ideation during the first few months of therapy was demonstrated in patients 
receiving antidepressants as compared with placebo (4% vs 2%, respectively). The risk of 
suicidality was most consistently observed in the trials that included patients with major depressive 
disorder, but there were signs of risk emerging from trials in other psychiatric indications, such as 
obsessive compulsive disorder and social anxiety disorder. No suicides occurred in these trials. 
The risk of suicidality during longer-term use (ie, beyond several months) in pediatric patients is not 
known. It is also unknown whether this risk extends to adult patients (Anon, 2004). 
3)  Considerable controversy exists regarding the association of fluoxetine with suicidal ideation. 
Controlled and prospective trials and combined meta-analysis have both failed and supported an 
increased emergence or worsening of suicidal thoughts or actions with fluoxetine therapy and 
several case reports have been noted where there may be an association. Various theories have 
been proposed to explain these anecdotal reports, including development of akathisia which may 
represent toxicity; excessive doses; recent withdrawal from MAOI therapy; concomitant treatment 
with other neuroleptic agents that might potentiate the effects of fluoxetine or cause extrapyramidal 
effects such as akathisia; patients with a history of panic attacks; or possibly underlying worsening 
of depression (Perlis et al, 2007; Warshaw & Keller, 1996; Beasley et al, 1992a; Beasley et al, 
1991). 

b)  In a 12-week, open multicenter trial of adults (18 to 65 yr) with nonpsychotic major depressive 
episodes (n=414), 14.3% of patients experienced treatment-emergent or worsening of suicidal ideation, 
usually early in therapy, during treatment with fluoxetine. Patients were given a modified 17-item 
Hamilton Depression (mHAMD) assessment at screening, baseline, and at each visit (weekly for 4 
weeks, biweekly for 6 weeks and again weekly for up to 12 weeks). Suicidal ideation was defined as a 
score of at least 2 on item 3 of the mHAMD scale (HAMD-3); treatment-emergent suicidal ideation was 
defined only if the HAMD-3 score was less than 2 at both screening and baseline. A 10-week analysis 
reported that 14.3% (59 of 414) of subjects had treatment-emergent or worsening of suicidality; 79.7% 
(47 of 59) reported so by the fourth week. Patients experiencing treatment-emergent suicidality were 
also less likely to respond or remit to treatment than those who didn't (responders: 56% (33 of 59) vs. 
75% (266 of 355) (p less than 0.004) and remitters: 41% (24 of 59) vs. 63% (225 of 355) (p=0.001), 
respectively). Female gender was more prevalent among the emergent group (80% vs. 65%, emergent 
vs. non-emergent, p=0.04) as was younger patient age (p=0.04). Emergence of suicidality was also 
associated with the emergence of activation (adjusted hazard ratio of 2.31 (95% CI, 1.21 to 4.43, 
p=0.011)) and worsening of mood (adjusted hazard ratio was 1.54 (95% CI, 1.37 to 1.72, p less than 
0.001)) (Perlis et al, 2007). 
c)  A retrospective review of 6 cases of patients with refractory or chronic depression reported the 
development of intense, violent suicidal preoccupation after 2 to 7 weeks of therapy with fluoxetine. 
Four of the 6 patients had complicated psychiatric histories and were receiving multiple psychotropic 
medications at the time symptoms were experienced (Teicher et al, 1990). A review of these reports 
suggests that these patients were previously at risk for suicide and that none of these patients was 
demonstrating a therapeutic antidepressant response to fluoxetine. 
d)  Fluoxetine use was not found to increase the risk of suicidal behavior in patients with anxiety 
disorders. In a longitudinal study of 654 patients, there was a lower probability of suicidal gestures in 
patients with both anxiety and depressive disorders who received fluoxetine than those patients who did 
not receive the drug. This study further supports the concept that preexisting risk factors for suicidal 
behavior are the strongest determinant of suicidal acts, rather than use of a particular medication 
(Warshaw & Keller, 1996). 
e)  In a review of pooled data from clinical trials, fluoxetine was not associated with an increased risk of 
suicidal acts or emergence of suicidal thoughts in patients who were depressed or suffered from 
obsessive-compulsive disorder (Beasley et al, 1992a; Beasley et al, 1991). The incidence of suicidal 
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acts and suicidal ideation in fluoxetine-treated patients were compared to those patients treated with 
either tricyclic antidepressant agents or placebo. Suicidal ideation occurred marginally significantly less 
often with fluoxetine than with placebo and numerically less often than with tricyclic antidepressants 
(Beasley et al, 1991). 
f)  One trial studied 1017 patients receiving treatment for depression. Two hundred and thirty-one of 
those were treated with fluoxetine alone, and when compared with patients treated with other regimens, 
no significant increase in suicidal episodes was found. Association between fluoxetine and suicide is 
disputed (Hoover, 1991; Fava & Rosenbaum, 1991). 
g)  One paper reported 2 patients without previous history of suicidal ideation, gestures, mania, or 
hypomania who developed suicidal ideations beginning 3 days to 2 weeks following initiation of 
fluoxetine therapy for depression. Suicidal ideations disappeared within a week of discontinuing 
treatment in both patients (Masand et al, 1991). 
h)  One paper reported 3 cases in which the patient's suicidal thoughts while on fluoxetine seemed to 
stem directly from problems with akathisia. Cessation of fluoxetine treatment was associated with 
elimination of both akathisia and suicidal thoughts (Rothschild & Locke, 1991). 

 
3.3.13   Renal Effects 

 
3.3.13.A   Fluoxetine Hydrochloride 

 
3.3.13.A.1   Urogenital finding 

a)  Sexual dysfunction, abortion, albuminuria, amenorrhea, cystitis, dysuria, impotence, leukorrhea, 
menorrhagia, nocturia, ovarian disorder, priapism, impaired urination, polyuria, urethritis, urinary 
incontinence, urinary urgency, and vaginitis have been reported with fluoxetine therapy (Prod Info 
Prozac(R), 2003c). 

 
3.3.14   Reproductive Effects 

Fluoxetine 

Fluoxetine Hydrochloride 

 
3.3.14.A   Fluoxetine 

 
3.3.14.A.1   Sexual dysfunction 

See Drug Consult reference: DRUG-INDUCED SEXUAL DYSFUNCTION 
See Drug Consult reference: SELECTIVE SEROTONIN REUPTAKE INHIBITOR-INDUCED SEXUAL 
DYSFUNCTION 

 
3.3.14.B   Fluoxetine Hydrochloride 

Fibrocystic disease of breast 

Sexual dysfunction 

 
3.3.14.B.1   Fibrocystic disease of breast 

a)  Exacerbation of fibrocystic breast disease occurred in a woman following 6 months of therapy with 
fluoxetine 20 mg/day. The patient experienced increased breast pain, discomfort, and enlargement of 
palpable cysts; her symptoms stabilized after fluoxetine was discontinued (McKenzie & Risch, 1995). 

 
3.3.14.B.2   Sexual dysfunction 

a)  Summary 
1)  Both anorgasmia and delayed orgasm have been reported in both males and females receiving 
fluoxetine (Prod Info Prozac(R), 2003c; Herman et al, 1990; Kline, 1989; Fontaine & Chouinard, 
1989). Paradoxically, there is at least one case report of a woman experiencing multiple orgasms 
and repeated yawning (Modell, 1989), as well as improvement of sexual response in a few cases of 
elderly men (Power-Smith, 1994; Smith & Levitte, 1993). Administration of oral cyproheptadine 4 
mg or granisetron 1 mg about 1 hour before sexual intercourse increased sexual interest and 
increased the ability to achieve orgasm in 2 women (Nelson et al, 1997; Ellison, 1996). Sexual 
dysfunction may be more common with fluoxetine than with other antidepressants. In one small 
open study, 36% of patients reported some sexual dysfunction, which disappeared when the dose 
of fluoxetine was lowered (Benazzi & Mazzoli, 1994). Other accounts range from 7.8% to 75% 
(Balon, 1995; Silverglat, 1995; Hopkins, 1995; Hollander, 1995). It is not clear whether or not this 
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sexual dysfunction is reversible; in one study, fluoxetine was the only SSRI for which improvement 
of sexual functioning did not result after brief cessation of administration (Rothschild, 1995). 

b)  Induction of sexual dysfunction may be a positive effect in some persons, such as men with 
premature ejaculation. One open clinical trial found significant improvement of premature ejaculation 
with fluoxetine doses up to 60 mg/day (Lee et al, 1996). Positive results were also obtained in a double-
blind placebo controlled study on 17 patients (Kara et al, 1996). 
c)  A 50-year-old woman reported difficulty achieving orgasm during sexual intercourse and unintended 
exercise-induced orgasms after her fluoxetine dosage was increased to 20 mg daily. Oral 
cyproheptadine 4 mg before sexual intercourse partially alleviated anorgasmia. Treatment with 
fluoxetine for several months resolved depressive symptoms; fluoxetine was tapered and stopped. Her 
sexual function returned to baseline. The exact mechanism by which fluoxetine causes sexual 
dysfunction is unknown (Ellison, 1996). 
d)  In 3 case reports of elderly men (Smith & Levitte, 1993) return of normal erections and sexual 
potency occurred with fluoxetine therapy. Improvement in sexual functioning was reported in 2 elderly 
men that ceased after drug discontinuance, but returned in both cases after reinstitution of therapy 
(Power-Smith, 1994). 
e)  Sexual dysfunction was reported in 5 of 60 patients treated on an outpatient basis with fluoxetine. 
Three of the patients (all male) experienced delayed orgasm while taking 20 mg/day of fluoxetine; 2 of 
the patients (both female) suffered anorgasmia. One of the women experienced anorgasmia on the 
initial regimen of 20 mg/day; the other woman experienced anorgasmia after the dosage had been 
titrated to 80 mg/day over 3 weeks. Interestingly, all of the men, but neither of the women, had a history 
of sexual dysfunction associated with previous antidepressant therapy. One patient (male) found the 
dysfunction to resolve despite continued fluoxetine therapy. The authors state that the 8% rate of sexual 
dysfunction associated with fluoxetine in this series of observations is similar to the 5% rate reported by 
others (Stark & Hardison, 1985a). The authors note that sexual dysfunction is likely to be more common 
than reported, due to embarrassment on the part of patients and lack of active questioning by clinicians. 
Proposed treatment strategies include lowering the fluoxetine dose, if possible, or adding the serotonin 
antagonist cyproheptadine, although these have not been tested (Herman et al, 1990). 
f)  The repeated occurrence of yawning (without drowsiness) and multiple orgasms (associated with 
clitoral engorgement) were reported in a 30-year-old woman with depression treated with fluoxetine. 
The patient was given doses of 20 mg orally once daily in the morning for 7 days, followed by an 
increase in dose to 40 mg every morning. Symptoms developed within 2 days following the dosage 
increase and subsided following dose reductions to 20 mg daily. The patient was rechallenged with 
successively increasing doses of fluoxetine, resulting in recurrence of symptoms on several occasions 
and abatement of symptoms after withdrawal of the drug. It is suggested that acute increases in 
serotonergic neuronal activity may have caused the adverse effects observed in this patient (Modell, 
1989). 
g)  In an open trial of fluoxetine in patients with obsessive-compulsive disorder, 2 of 28 male patients 
reported inhibited ejaculation. The doses of fluoxetine taken by the subjects were not reported; for the 
study sample, the mean daily dose was 78 mg (undivided) (Fontaine & Chouinard, 1989). 

 
3.3.15   Respiratory Effects 

 
3.3.15.A   Fluoxetine Hydrochloride 

 
3.3.15.A.1   Respiratory finding 

a)  Both rhinitis (23%) and pharyngitis (10%) have been reported to occur at a greater rate with 
fluoxetine therapy than placebo (17% and 6%, respectively). A 62-year-old woman developed cough 
and dyspnea 4 months after beginning fluoxetine. Symptoms resolved when fluoxetine was 
discontinued and recurred within 5 days when it was restarted. She developed interstitial infiltrates and 
restrictive lung disease and bronchioalveolar lavage was suggestive of hypersensitivity pneumonitis 
(Gonzalez-Rothi et al, 1995). 

 
3.3.16   Other 

Fluoxetine 

Fluoxetine Hydrochloride 

 
3.3.16.A   Fluoxetine 

 
3.3.16.A.1   Drug withdrawal 

See Drug Consult reference: WITHDRAWAL SYNDROME OF SELECTIVE SEROTONIN REUPTAKE 
INHIBITORS 
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3.3.16.B   Fluoxetine Hydrochloride 

Drug withdrawal 

Fever 

Serotonin syndrome 

Serotonin syndrome, and concurrent syndrome of inappropriate vasopressin secretion 

 
3.3.16.B.1   Drug withdrawal 

a)  A discontinuation syndrome of dizziness, light-headedness, insomnia, fatigue, anxiety, agitation, 
nausea, headache, and sensory disturbances has been described after abrupt discontinuation of 
fluoxetine therapy (Zajecka et al, 1997). 
b)  In 395 subjects completing 12 weeks of maintenance treatment of depression with fluoxetine 20 
mg/day, abrupt discontinuation of fluoxetine was not associated with symptoms of a discontinuation 
syndrome over 6 weeks of follow-up. Subjects with depression and a Hamilton Rating Scale for 
Depression (HAM-D) score of greater than or equal to 16 (mean, 20.9 +/- 3.6) received fluoxetine 20 
mg/day for 12 weeks. After acute treatment with fluoxetine, responding subjects were abruptly 
randomized to placebo (n=96) or fluoxetine 20 mg/day (n=299) and were followed for adverse events 
for 6 weeks. One week prior to randomization to placebo or fluoxetine, reports of new or worsened 
adverse events were similar in both groups. No significant difference between treatment groups in the 
number of patients reporting adverse events at baseline, at any reporting interval after randomization, or 
over the 6-week observation period was observed. With the exceptions of dizziness, somnolence, 
rhinitis, and dysmenorrhea, which occurred significantly more often in placebo patients at different time 
points during the follow-up period, the profile of new adverse events reported was similar for both 
treatment groups (Zajecka et al, 1998). 

 
3.3.16.B.2   Fever 

a)  Pyrexia has infrequently been associated with fluoxetine use (Prod Info Prozac(R), 2003c). 
 
3.3.16.B.3   Serotonin syndrome 

a)  Serotonin syndrome, including life-threatening cases, or neuroleptic malignant syndrome (NMS)-like 
reactions have been reported with the use of fluoxetine alone. Signs and symptoms of serotonin 
syndrome include mental status changes (eg, agitation, hallucination, coma), autonomic instability (eg, 
tachycardia, labile blood pressure, hyperthermia), neuromuscular aberrations (eg, hyperreflexia, 
incoordination) and/or gastrointestinal symptoms (eg, nausea, vomiting, diarrhea). Severe serotonin 
syndrome can resemble NMS with symptoms including hyperthermia, muscle rigidity, autonomic 
instability with possible rapid fluctuation of vital signs, and mental status changes. Serotonin syndrome 
occurs most commonly with the concomitant use of serotonergic drugs, including triptans, with drugs 
that impair metabolism of serotonin, including MAOIs, or with antipsychotics or other dopamine 
antagonists (Prod Info PROZAC(R) delayed-release capsules, oral capsules, solution, 2009). 
b)  A 36-year-old woman developed serotonin syndrome on 4 separate occasions; 2 were attributable to 
fluoxetine treatment and 2 to citalopram treatment. Fluoxetine was first prescribed when she reported 
anxiety and insomnia precipitated by a stalker. She routinely took guaifenesin/pseudoephedrine for 
nasal allergies. Approximately 1 month after starting fluoxetine 20 mg/day, she collapsed. She had 
earlier had a few mixed drinks. She became flaccid in all extremities and unresponsive to verbal 
commands and painful stimuli. This was followed by apnea, requiring ventilation for 1 hour before 
recovery of spontaneous respiration. She recovered from coma in another hour and was immediately 
alert and could move all muscles normally. She had diffuse muscle aches afterward. A week later, she 
resumed fluoxetine treatment, while avoiding alcohol. About 2 weeks later, she was found unresponsive 
and became apneic, again requiring ventilation, this time for about 2 hours. No diagnostic tests showed 
any abnormalities. She was diagnosed with serotonin syndrome. She recovered completely the next 
day. Afterward, she had severe diffuse muscle pain, weakness, and tremors, which were alleviated by 
magnesium and vitamin B6 supplements over a 2-month period. Nearly 2 years later, after reporting 
trembling, a shaky feeling, easy fatigability, palpitations, sweating, exaggerated startle response, and 
insomnia, she was given alprazolam 0.25 mg if needed in the morning and zaleplon 10 mg if needed for 
sleep at night. Citalopram 10 mg/day was later added, with no change in the alprazolam and zaleplon 
dosages. Three days after starting citalopram, she had another attack of serotonin syndrome, which she 
anticipated when she developed tremulousness and palpitations. Her neurologic response was the 
same as it had been previously, except that she did not develop apnea. The coma lasted 3 hours. The 
psychiatrist chose not to discontinue citalopram but reduced the dose to 5 mg/day. Three days later, 
she had another episode. The coma lasted for 1.5 hours. Citalopram was discontinued and she had no 
recurrence of symptoms of serotonin syndrome (Chechani, 2002). 
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c)  A 37-year-old male taking fluoxetine 20 mg/day developed confusion, diaphoresis, incoordination, 
diarrhea, and myoclonus after buspirone was added to his drug regimen (Manos, 2000). 
d)  A 50-year-old man developed serotonin syndrome several days after beginning nefazodone 
treatment for major depression. Rather than first tapering his standing treatment of fluoxetine over 4 
days before starting nefazodone, he reduced the fluoxetine dose from 60 to 40 mg/day for 2 days and 
thereafter concurrently took fluoxetine and nefazodone 200 mg/day. He was hospitalized on day 6 with 
symptoms of serotonin syndrome. Although his condition worsened immediately after the 
discontinuation of the 2 antidepressants, he recovered completely by day 4 (Smith & Wenegrat, 2000). 
e)  The serotonin syndrome manifested by mental status changes, sweating, diarrhea, and slurred 
speech developed in a 39-year-old woman and was possibly attributed to use of several drugs (ie, 
fluoxetine, venlafaxine, clonazepam, trazodone, cimetidine) concurrently or in close proximity. This 
patient initially received fluoxetine, trazodone, clonazepam, and cimetidine; her psychiatric diagnoses 
included major depression and panic attacks. Due to continued symptoms, fluoxetine and clonazepam 
were abruptly stopped, and venlafaxine and lorazepam were started. Within 1 day, symptoms 
consistent with the serotonin syndrome developed but she delayed contacting her physician for 4 days. 
All medications except cimetidine were stopped with worsening symptoms over 2 days. On day 3, she 
restarted fluoxetine, trazodone, and clorazepate with resolution of symptoms over the next 3 days. This 
case is complicated by use of several drugs in close proximity with the potential for numerous drug 
interactions, pharmacodynamic interactions, and disease interference. Cimetidine and fluoxetine inhibit 
several cytochrome P450 enzymes which may have resulted in elevated concentrations of venlafaxine 
and the metabolite of trazodone. Noradrenergic effects of venlafaxine may have exacerbated panic 
disorder. Additionally, several drugs increased serotonergic activity. This case illustrates the importance 
of recognizing additive pharmacodynamic effects of drugs and potential drugs when prescribing several 
different drugs (Bhatara et al, 1998). 

 
3.3.16.B.4   Serotonin syndrome, and concurrent syndrome of inappropriate vasopressin secretion 

a)  A 56-year-old man, with a history of intracerebral hemorrhagic stroke and depression, developed 
SIADH and serotonin syndrome concurrently following the addition of fluoxetine to his existing 
antidepressant regimen (olanzapine 2.5 mg/day and buspirone 10 mg twice daily). Four weeks following 
the initiation of fluoxetine 40 mg/day and one week following an increase in the dosage to 60 mg/day, 
the man presented with symptoms of SIADH (ie, serum osmolality of 240 milliosmoles (mOsm)/kg, low 
BUN, low sodium, normal serum glucose) and serotonin syndrome (ie, dilated pupils, restlessness, 
change in mental status, facial flushing, myoclonus, hyperreflexia, increased blood pressure, 
tachycardia). Following water restriction (1000 mL/day), an infusion of lorazepam (0.07 mg/kg/hr for 24 
hours then tapered over 48 hours) and discontinuation of buspirone, olanzapine, and fluoxetine, the 
man's symptoms resolved over several days. Buspirone and olanzapine were reinitiated at the previous 
doses with no recurrence of adverse effects and fluoxetine was eliminated from his therapeutic drug 
regimen. A probable relationship between the use of fluoxetine and the development of the concurrent 
syndromes was indicated through the use of the Naranjo probability scale. The authors speculate that 
patients with a history of stroke may be more susceptible to severe adverse effects that may result from 
combination antidepressant therapy; however, additional studies are required to clarify any association 
between this patient group an increased incidence or severity of antidepressant-related adverse events 
(Bogdanovic et al, 2005). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info PROZAC(R) oral capsules, 
delayed-release capsules, solution, 2008) (All Trimesters) 

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) 
and there are no controlled studies in women or studies in women and animals are not available. Drugs 
should be given only if the potential benefit justifies the potential risk to the fetus. 

2)  Australian Drug Evaluation Committee's (ADEC) Category: C(Batagol, 1999) 
a)  Drugs which, owing to their pharmacological effects, have caused or may be suspected of causing 
harmful effects on the human fetus or neonate without causing malformations. These effects may be 
reversible. Accompanying texts should be consulted for further details. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Yes 
4)  Clinical Management 

a)  A large, population-based study found no increased risk of malformations in infants exposed to selective 
serotonin reuptake inhibitors (SSRI) , but the exposed infants were more likely to require treatment in a 
special or intensive care unit (Malm et al, 2005). The use of an SSRI, including fluoxetine, after 20 weeks of 
gestation has been associated with an increased risk of persistent pulmonary hypertension of the newborn 
(Chambers et al, 2006). A study of prospectively collected data suggests antenatal use of selective 
serotonin-reuptake inhibitor (SSRI) antidepressants is associated with QTc interval prolongation in exposed 
neonates (Dubnov-Raz et al, 2008). There was no significant association between the use of SSRIs in early 
pregnancy and the risks of birth defects, including congenital heart defects, according to a later population-
based case-control study (Alwan et al, 2007). Neonates exposed to fluoxetine and other SSRI and selective 
serotonin and norepinephrine reuptake inhibitors (SNRI), late in the third trimester have developed signs and 
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symptoms of SSRI and SNRI toxicity or withdrawal syndrome (Prod Info PROZAC(R) oral capsules, 
delayed-release capsules, solution, 2008). However, the dangers of failing to treat major depression are 
obvious, and in each case, these dangers must be weighed against the potential for teratogenic effects 
(Nulman et al, 1997; Lamberg, 1999). In pregnant patients diagnosed with obsessive compulsive disorder, 
fluoxetine is recommended when behavioral therapy has proven inadequate (Anon, 2000; Altshuler et al, 
1996). 

5)  Literature Reports 
a)  A study of prospectively collected data suggests antenatal use of selective serotonin-reuptake inhibitor 
(SSRI) antidepressants is associated with QTc interval prolongation in exposed neonates. Between January 
2000 and December 2005, researchers compared 52 neonates exposed to SSRI antidepressants 
(paroxetine (n=25), citalopram (n=13), fluoxetine (n=12), fluvoxamine (n=1), and venlafaxine (n=1)) in the 
immediate antenatal period to 52 matched neonates with no exposure. Prolonged QTc is defined as an 
interval of greater than 460 milliseconds (msec) (the widely used upper limit cited by authorities in both 
pediatric cardiology and neonatology). A pediatric cardiologist blinded to drug exposure, interpreted all 
electrocardiograms (ECGs) using standard statistical analyses. ECG recordings revealed markedly 
prolonged mean QTc intervals in exposed neonates compared to unexposed neonates (mean; 409 +/- 42 
msec versus 392 +/- 29 msec, p=0.02). The mean uncorrected QT interval was 7.5% longer among exposed 
neonates (mean; 280 +/- 31 msec versus 261 +/- 25 msec, p less than 0.001). Ten percent (n=5) of exposed 
neonates had a notable increase in QTc interval prolongation (greater than 460 msec) compared to none of 
the unexposed neonates. The longest QTc interval observed was 543 msec (Dubnov-Raz et al, 2008). 
b)  Data from the case-controlled National Birth Defects Prevention Study (NBDPS), which included data 
from 13,714 infants born between 1997 and 2002, indicated that early maternal exposure (defined as 
treatment with any SSRI from 1 month before to 3 months after conception) to SSRIs was associated with 
anencephaly in 9 exposed infants out of 214 (adjusted odds ratio (OR), 2.4; 95% confidence interval (CI), 
1.1 to 5.1; P=0.02), craniosynostosis in 24 exposed infants out of 432 (adjusted OR 2.5; 95% CI, 1.5 to 4.0; 
P less than 0.001), and omphalocele in 11 exposed infants out of 181 (adjusted OR 2.8; 95% CI, 1.3 to 5.7; 
P=0.005). However, early exposure did not significantly increase the risks of congenital heart defects or 
most other birth defects. The most commonly used SSRIs reported by control mothers were sertraline, 
fluoxetine, paroxetine, and citalopram (Alwan et al, 2007). 
c)  In a prospective longitudinal study (n=201), discontinuation of antidepressant medication in women with 
a history of major depression and who were euthymic at the start of pregnancy increased the chance for 
relapse of major depression compared to women who continued antidepressant medication. However, 
neonatal exposure, particularly in the third trimester, to fluoxetine and other selective serotonin reuptake 
inhibitors (SSRIs) or serotonin and norepinephrine reuptake inhibitors (SNRIs) has led to complications 
requiring prolonged hospitalization, respiratory support, and tube feeding. Clinical findings have included 
cyanosis, apnea, seizures, tremor, and constant crying, and the clinical scenario is reflective of serotonin 
syndrome. Therefore, a careful assessments of potential risks and benefits of treatment must be conducted 
prior to using fluoxetine during pregnancy, particularly in the third trimester (Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008). 
d)  A case-control study found that the use of selective serotonin reuptake inhibitors (SSRIs) after 20 weeks 
of gestation was associated with an increased risk of persistent pulmonary hypertension of the newborn 
(PPHN). Fluoxetine, paroxetine, and sertraline were the specific SSRIs studied to carry this increased risk. A 
total of 377 women who had infants with PPHN were matched to 836 women and their infants. Assessment 
of exposure was determined by telephone interview within 6 months of birth. After adjusting for other 
covariates, SSRI use after 20 weeks of gestation was associated with an odds ratio of 6.1 (95% CI 2.2-16.8; 
p=0.001) of delivering an infant with PPHN relative to no use during the pregnancy. SSRI use before 20 
weeks of gestation and non-SSRI antidepressants use at any gestation time was not associated with 
increased risk of PPHN development. The incidence of PPHN in the general population is about 0.1 to 0.2%. 
According to this study, infants exposed to SSRIs after 20 weeks of gestation have a PPHN incidence of 0.6 
to 1.2% (Chambers et al, 2006). 
e)  A population-based study of 1782 pregnant women exposed to selective serotonin reuptake inhibitors 
(SSRIs) found no increased risk of adverse perinatal outcome except for treatment in the neonatal intensive 
or special care unit, particularly with third trimester exposure. Using 1996 to 2001 data derived from a 
government project involving 4 birth or medication registries in Finland, women who had at least one 
purchase (a 3-months' supply) of an SSRI during the period of one month before pregnancy and the day 
pregnancy ended were compared to 1782 controls with no reimbursed drug purchases during the same 
peripartum period. The mean age of both cohorts was 30 years (+/- 7). There were more than twice as many 
smokers and six times as many pregnancies induced by artificial reproductive techniques in the SSRI group 
compared to controls (p less than 0.001), and mean length of gestation and birth weight were lower (p less 
than 0.001) in the SSRI group. Malformations, however, were not more common in the SSRI group (p = 0.4). 
Purchases of SSRIs (citalopram, fluoxetine, paroxetine, sertraline and fluvoxamine) were more common in 
the first trimester than later in pregnancy, with 525 women purchasing fluoxetine during the first trimester, 
232 during the second trimester, 239 during the third, and 65 throughout pregnancy. When compared to first 
trimester exposure, treatment in a special or intensive care unit was more common for the infants exposed 
during the third trimester (11.2% and 15.7%, respectively; p = 0.009). Even after adjusting for confounding 
variables, this difference remained statistically significant (OR 1.6; 95% CI 1.1 to 2.2) (Malm et al, 2005). 
f)  In a prospective clinical trial designed to evaluate the pharmacokinetics of fluoxetine and norfluoxetine 
during pregnancy, delivery, and lactation, pregnancy outcomes were found to be similar in both the control 
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and treated groups. The study compared results from 11 women taking fluoxetine 20 to 50 mg per day 
during pregnancy and lactation to 10 women in the control group who were not exposed to psychotropic 
medications. Due to increased hepatic blood flow, increased volume of distribution and decreased binding to 
plasma proteins, trough plasma concentrations of fluoxetine and norfluoxetine were low. At delivery, 
umbilical vein concentrations were 65% and 72% of the maternal concentrations, respectively. During the 
early postnatal period, plasma concentrations of fluoxetine and norfluoxetine were still elevated, likely due to 
the slow development of infant glucuronidation capacity and CYP2D6 enzyme activity. There were no fetal 
malformations or difference in birth weights between the two groups. However, Apgar scores at fifteen 
minutes were lower in the fluoxetine group (Heikkinen et al, 2003). 
g)  In one study assessing the direct effects of fluoxetine on infant outcome at birth (Chambers et al, 1996), 
the authors concluded that neonates exposed to fluoxetine in the third trimester may be at an increased risk 
for perinatal complications such as respiratory difficulty, cyanosis on feeding, and jitteriness. These 
neonates may have had difficulty clearing the drug due to its long half-life. Depending on the woman's 
clinical situation, the practitioner and patient may consider tapering the dose of fluoxetine to discontinue 10 
to 14 days prior to delivery to minimize the fetal load at birth (Wisner et al, 1999). 
h)  Based on analyses of independently collected data and that obtained through the Motherisk Program, 
there appear to be no differences in cognitive function, temperament and general behavior in children 
exposed prenatally to fluoxetine as compared to controls (Nulman et al, 2002; Wisner et al, 1999; Nulman & 
Koren, 1996; Nulman et al, 1997). However, among infants who were exposed to either fluoxetine or tricyclic 
antidepressants throughout gestation, those born to mothers with uncontrolled depressive symptoms 
showed lower cognitive and language achievements than those born to mothers who were well-controlled 
(Nulman et al, 2002). 
i)  An increased risk for central nervous system serotonergic symptoms was observed during the first four 
days of life in infants of mothers taking selective serotonin reuptake inhibitors (SSRI) during the third 
trimester of pregnancy. In a controlled, prospective study, women taking 20 to 40 milligrams/day of either 
citalopram (n=10) or fluoxetine (n=10) while pregnant were compared to a control group (n=20). Exposure to 
SSRI therapy ranged from 7 to 41 weeks. Newborns in the SSRI group had a lower Apgar score at 15 
minutes as compared with the control group (8.8 vs 9.4; p=0.02). The only significant difference observed in 
the vital signs of the newborns was a higher heart rate in the SSRI group at two weeks as compared with the 
controls (mean, 153 vs 141 beats per minute; p=0.049). Serotonergic symptom scores in the first 4 days 
after birth were significantly higher in the SSRI group than in the control group (total score, 121 vs 30, 
respectively; p=0.008). Tremor, restlessness, and rigidity were the most prominent symptoms. Myoclonus 
was reported in one infant exposed to fluoxetine. Significantly lower cord blood 5-hydroxyindoleacetic acid 
(5-HIAA) concentrations were seen in the SSRI-exposed infants as compared with the control group (mean, 
63 mmol/L vs 77 mmol/L; p=0.02). Additionally, a significant inverse correlation was observed between the 
serotonergic symptom score and the umbilical vein 5-HIAA concentrations in the SSRI-exposed newborns, 
but not in the control group (p=0.007). Although not statistically significant, mean umbilical cord serum 
prolactin concentrations were 29% lower in SSRI- exposed infants than in control infants at the time of birth 
(Laine et al, 2003). 

B)  Breastfeeding 
1)  American Academy of Pediatrics Rating: Drugs for which the effect on nursing infants is unknown but may be 
of concern. (Anon, 2001) 
2)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk 
when used during breastfeeding. Weigh the potential benefits of drug treatment against potential risks 
before prescribing this drug during breastfeeding. 

3)  Clinical Management 
a)  Fluoxetine and its active metabolite, norfluoxetine, appear in breast milk and the oral dose available to 
the infant has been estimated at 15 to 20 mcg/kg/day for fluoxetine (Burch & Wells, 1992), and 40 
mcg/kg/day for fluoxetine plus norfluoxetine (Taddio et al, 1996). Despite the manufacturer's 
recommendation that fluoxetine not be used by women while breastfeeding (Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008), many women choose to do so. The American 
Academy of Pediatrics considers antidepressants to be drugs worthy of concern in the nursing infant (Anon, 
2001). There is insufficient data available to safely recommend use of fluoxetine by nursing mothers. If the 
decision is made to use fluoxetine, the infant should be monitored for anorexia, weight loss, irritability, and 
insomnia. The long-term effects of exposure to selective serotonin reuptake inhibitors (SSRIs) via breast 
milk on the cognitive development of the infant have not been determined. 

4)  Literature Reports 
a)  A number of cases have been reported in which fluoxetine was used to treat postpartum depression in 
nursing mothers. No effect on milk production or composition was observed. While increased infant irritability 
during maternal fluoxetine treatment has been described, all infants developed normally after exposure to 
fluoxetine during nursing (Epperson et al, 2003; Burch & Wells, 1992; Isenberg, 1990). 
b)  In a study of 14 mother-infant pairs, the mean total infant exposure was estimated as 6.81% (3.36% for 
fluoxetine and 3.45% for norfluoxetine). Of the 9 infants with blood samples, 5 and 7 had detectable 
concentrations of fluoxetine and norfluoxetine, respectively. Two infants had colic, while 2 others had 
withdrawal symptoms described as uncontrollable crying, irritability, and poor feeding. Symptoms in the 
latter infants were consistent with high plasma concentrations of fluoxetine and/or norfluoxetine. One mother 
also used methadone, and 4 infants were exposed to fluoxetine in utero. The authors recommend caution 
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especially during the early neonatal period and in infants exposed in utero to fluoxetine (Kristensen et al, 
1999). 
c)  A 1996 cohort study involved 11 infants nursed by 10 mothers. Although limited by maternal perception, 
no adverse effects in the breastfeeding infants were reported by the mothers (Taddio et al, 1996). 
d)  One study described 4 nursing mothers, taking 20 to 40 mg of fluoxetine per day, in which the Bayley 
Scales were used to assess the neurological development of the infants. None of the infants exhibited any 
neurological abnormality (Taddio et al, 1996). 
e)  The manufacturer reports a maternal plasma concentration of 295 nanograms/mL for fluoxetine plus 
norfluoxetine, with a corresponding breast milk concentration of 70.4 nanograms/mL. No adverse effects in 
the nursing infant were reported. In another case, a nursing infant's plasma drug levels were 340 
nanograms/mL of fluoxetine and 208 nanograms/mL of norfluoxetine on the second day of breastfeeding. 
The mother's daily dose of fluoxetine was not reported. The infant developed crying, sleep disturbance, 
vomiting, and watery stools (Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 
2008). 
f)  No clinically significant changes in platelet 5-hydroxytryptamine (5-HT) transport were reported in 11 
infants (mean age of 16.8 weeks at the start of the study) exposed to fluoxetine through maternal breast 
milk. Determinations of whole-blood 5-HT, fluoxetine, and norfluoxetine levels were made in both infants and 
mothers prior to initiating fluoxetine doses of 20 mg to 40 mg per day. Post-exposure levels were measured 
at 4 to 12 weeks later. Mean maternal plasma concentrations of fluoxetine were 125 nanograms/mL, and 
norfluoxetine were 142 nanograms/mL. All but one infant had plasma fluoxetine levels below 1 
nanograms/mL, and the mean infant plasma concentration of norfluoxetine was 3.2 nanograms/mL. Mean 
maternal pre- and post-fluoxetine 5-HT levels were 157 nanograms/mL and 23 nanograms/mL, respectively. 
The mean infant pre- and postexposure 5-HT concentrations were 217 nanograms/mL and 230 
nanograms/mL, respectively. Baley Scale scores were determined for 7 of the infants (age range 24 to 56 
weeks), revealing that 6 infants were within one standard deviation of the mean on mental and motor 
developmental indices. The investigators concluded that most exclusively breastfed infants will not likely 
experience changes in platelet 5-HT levels upon maternal fluoxetine use (Epperson et al, 2003). 

5)  Drug Levels in Breastmilk 
a)  Parent Drug 

1)  Milk to Maternal Plasma Ratio 
a)  0.21-1.51 (Isenberg, 1990; Taddio & Ito, 1996) 

b)  Active Metabolites 
1)  NORFLUOXETINE (Pons & Rey, 1994) 

 
 3.5   Drug Interactions 

 
3.5.1   Drug-Drug Combinations 

Abciximab 

Acecainide 

Aceclofenac 

Acemetacin 

Acenocoumarol 

Ajmaline 

Alclofenac 

Almotriptan 

Alprazolam 

Amiodarone 

Amisulpride 

Amitriptyline 
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Amoxapine 

Anagrelide 

Ancrod 

Anisindione 

Antithrombin III Human 

Aprindine 

Ardeparin 

Aripiprazole 

Arsenic Trioxide 

Aspirin 

Astemizole 

Atomoxetine 

Azimilide 

Benoxaprofen 

Bepridil 

Bivalirudin 

Bretylium 

Bromfenac 

Bufexamac 

Bupropion 

Buspirone 

Cannabis 

Carbamazepine 

Carprofen 

Celecoxib 

Certoparin 

Chloral Hydrate 

Chloroquine 
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Chlorpromazine 

Cilostazol 

Clarithromycin 

Clonixin 

Clopidogrel 

Clopidogrel 

Clorgyline 

Clozapine 

Cyclobenzaprine 

Cyproheptadine 

Dalteparin 

Danaparoid 

Defibrotide 

Dehydroepiandrosterone 

Delavirdine 

Dermatan Sulfate 

Desipramine 

Desirudin 

Desvenlafaxine 

Dexfenfluramine 

Dexketoprofen 

Dextromethorphan 

Diazepam 

Dibenzepin 

Diclofenac 

Dicumarol 

Diflunisal 

Digitoxin 
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Digoxin 

Dihydroergotamine 

Dipyridamole 

Dipyrone 

Disopyramide 

Dofetilide 

Dolasetron 

Doxepin 

Droperidol 

Droxicam 

Duloxetine 

Eletriptan 

Enflurane 

Enoxaparin 

Epoprostenol 

Eptifibatide 

Ergoloid Mesylates 

Ergonovine 

Ergotamine 

Erythromycin 

Etodolac 

Etofenamate 

Etoricoxib 

Felbinac 

Fenbufen 

Fenfluramine 

Fenoprofen 

Fentiazac 
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Flecainide 

Floctafenine 

Fluconazole 

Flufenamic Acid 

Fluphenazine 

Flurbiprofen 

Fondaparinux 

Foscarnet 

Fosphenytoin 

Frovatriptan 

Furazolidone 

Galantamine 

Gemifloxacin 

Ginkgo 

Halofantrine 

Haloperidol 

Halothane 

Heparin 

Hydroquinidine 

Hydroxytryptophan 

Ibuprofen 

Ibutilide 

Iloperidone 

Iloprost 

Imipramine 

Indomethacin 

Indoprofen 

Insulin Aspart, Recombinant 
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Insulin Detemir 

Insulin Glargine, Recombinant 

Insulin Glulisine 

Insulin Human Inhaled 

Iproniazid 

Isocarboxazid 

Isoflurane 

Isoxicam 

Isradipine 

Ketoprofen 

Ketorolac 

Lamifiban 

Levomethadyl 

Lexipafant 

Lidoflazine 

Linezolid 

Lithium 

Lorcainide 

Lornoxicam 

Meclofenamate 

Mefenamic Acid 

Mefloquine 

Meloxicam 

Meperidine 

Mesoridazine 

Methylergonovine 

Methylphenidate 

Methysergide 
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Metoprolol 

Milnacipran 

Mirtazapine 

Moclobemide 

Morniflumate 

Nabumetone 

Nadroparin 

Naproxen 

Naratriptan 

Nebivolol 

Nialamide 

Niflumic Acid 

Nimesulide 

Nortriptyline 

Octreotide 

Oxaprozin 

Parecoxib 

Pargyline 

Parnaparin 

Paroxetine 

Pentamidine 

Pentazocine 

Pentosan Polysulfate Sodium 

Phenelzine 

Phenindione 

Phenprocoumon 

Phenylbutazone 

Phenytoin 
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Pimozide 

Pirazolac 

Pirmenol 

Piroxicam 

Pirprofen 

Prajmaline 

Probucol 

Procainamide 

Procarbazine 

Prochlorperazine 

Propafenone 

Propranolol 

Propyphenazone 

Proquazone 

Quetiapine 

Quinidine 

Rasagiline 

Reviparin 

Risperidone 

Ritonavir 

Rizatriptan 

Rofecoxib 

Selegiline 

Sematilide 

Sertindole 

Sibrafiban 

Sibutramine 

Sotalol 

Page 39 of 215MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.22, page 39

Case 3:09-cv-00080-TMB     Document 78-30      Filed 03/24/2010     Page 39 of 215



Spiramycin 

St John's Wort 

Sulfamethoxazole 

Sulfinpyrazone 

Sulindac 

Sulodexide 

Sultopride 

Sumatriptan 

Suprofen 

Tamoxifen 

Tamsulosin 

Tapentadol 

Tedisamil 

Telithromycin 

Tenidap 

Tenoxicam 

Terfenadine 

Tetrabenazine 

Thioridazine 

Tiaprofenic Acid 

Ticlopidine 

Tinzaparin 

Tipranavir 

Tirofiban 

Tolmetin 

Toloxatone 

Tramadol 

Tranylcypromine 

Page 40 of 215MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.22, page 40

Case 3:09-cv-00080-TMB     Document 78-30      Filed 03/24/2010     Page 40 of 215



Trazodone 

Trifluoperazine 

Trimethoprim 

Trimipramine 

Tryptophan 

Valdecoxib 

Vasopressin 

Venlafaxine 

Warfarin 

Xemilofiban 

Ziprasidone 

Zolmitriptan 

Zolpidem 

Zomepirac 

Zotepine 

 
3.5.1.A   Abciximab 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.B   Acecainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
III antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Allen et al, 2002; 
Prod Info Tikosyn(TM) dofetilide capsules, 1999; Prod Info Corvert(R), 1998). Fluoxetine has been shown to 
prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.C   Aceclofenac 
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1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.D   Acemetacin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.E   Acenocoumarol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
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8)  Literature Reports 
a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.F   Ajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
Ia antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Prod Info 
Quinaglute Dura-tabs(R), 1999). Fluoxetine has demonstrated QT prolongation at therapeutic doses (Prod 
Info Prozac(R), 2001z). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class Ia antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.G   Alclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
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5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.H   Almotriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concomitant use of almotriptan and selective serotonin reuptake inhibitors (SSRI's) has been 
reported to cause weakness, hyperreflexia, and incoordination (Prod Info Axert(TM), 2001). Concurrent use 
of a triptan and an SSRI may result in serotonin syndrome which may be life-threatening. Symptoms of 
serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid 
changes in blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and 
diarrhea. Clinicians should be aware that triptans may be commonly used intermittently and that either the 
triptan or the SSRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome with 
patients who are prescribed this combination and monitor them closely for symptoms of serotonin syndrome 
(US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as almotriptan, and an SSRI may result in a life-
threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Concomitant administration of fluoxetine and almotriptan is well tolerated and fluoxetine has only a 
modest effect on almotriptan maximum plasma concentration (Cmax). Other almotriptan 
pharmacokinetics are not significantly affected. A randomized, open-label, two-way crossover study 
involving 14 healthy volunteers has been conducted. Subjects received each of the following treatments 
with a minimum 3-week washout between periods: (1) three 20 mg fluoxetine capsules on day 1 to 8 
and one dose almotriptan 12.5 mg on day 8, (2) one dose of almotriptan 12.5 mg on day 8 with no 
treatment on days 1 through 7. Peak almotriptan concentrations were 18% higher following concomitant 
administration of fluoxetine than after almotriptan administration alone. This difference was statistically 
significant (p equal 0.023). Mean almotriptan area under the concentration-time curve (AUC) and oral 
clearance were borderline statistically different between treatment groups. Mean half-life was not 
statistically different between the treatment groups. During fluoxetine coadministration, Tmax was 
shorter, suggesting that the absorption rate of almotriptan may have been increased by fluoxetine. The 
author concludes that based on the results of this study and the lack of effect of fluoxetine on 
almotriptan pharmacokinetics, almotriptan and fluoxetine can be safely used concomitantly in migraine 
management (Fleishaker et al, 2001). 

 
3.5.1.I   Alprazolam 

1)  Interaction Effect: an increased risk of alprazolam toxicity (somnolence, dizziness, ataxia, slurred speech, 
hypotension, psychomotor impairment) 
2)  Summary: Coadministered fluoxetine increases alprazolam serum concentrations (Greenblatt et al, 
1992a; Lasher et al, 1991a). The mechanism of this interaction is thought to be inhibition by fluoxetine of the 
cytochrome P453A4 isoenzyme (CYP3A4), which is principally responsible for alprazolam metabolism. 
Some benzodiazepines (lorazepam, oxazepam) are metabolized by glucuronidation rather than by the P450 
system and may be the better choice for fluoxetine and benzodiazepine cotherapy. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs and symptoms of alprazolam intoxication (somnolence, 
dizziness, ataxia, slurred speech, hypotension, psychomotor impairment). Alprazolam doses may need to be 
reduced. Alternatively, consider substituting a benzodiazepine (such as lorazepam or oxazepam) that has 
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less potential for interacting with fluoxetine. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A-mediated alprazolam metabolism 
8)  Literature Reports 

a)  Alprazolam serum concentrations were analyzed in a double-blind, placebo-controlled study 
involving 80 healthy male volunteers (Lasher et al, 1991). Concurrent administration of alprazolam 1 mg 
four times a day and fluoxetine 60 mg each morning for four days resulted in a 30% increase in plasma 
alprazolam levels and a 21% decrease in the alprazolam elimination rate. The elevated alprazolam 
concentrations caused increased psychomotor impairment, but did not affect mood status or sedation.  
b)  The effect of fluoxetine on the pharmacokinetics of alprazolam was analyzed in a 31-day, double-
blind, crossover, placebo-controlled study, which included a 10-day washout period (Greenblatt et al, 
1992). Twelve healthy male volunteers were given fluoxetine 20 mg twice a day or placebo and a single 
dose of alprazolam 1 mg on days 3 and 24. Fluoxetine significantly increased the half-life of alprazolam 
from 17 hours to 20 hours and significantly decreased its clearance from 61 mL/min to 48 mL/min.  
c)  Inhibition of alprazolam metabolism by fluoxetine occurs via cytochrome P450 3A4. A randomized, 
double-blind, placebo-controlled with-in subject design was used to assess this potential interaction. 
Twenty healthy volunteers attended four study sessions: alprazolam/placebo was given in the absence 
of an SSRI in the first two study sessions; alprazolam/placebo while at steady-state with either 
citalopram 20 mg/day or fluoxetine 20 mg/day was given in the last two study sessions. At each session 
they received alprazolam 1 mg orally or placebo. Fluoxetine significantly prolonged the half-life of 
alprazolam by 16% and increased the area under the concentration-time curve by 32%. Citalopram did 
not affect these parameters. The effects of alprazolam were not altered by either SSRI. These findings 
suggest that citalopram and fluoxetine differentially alter alprazolam concentrations (Hall et al, 2002).  

 
3.5.1.J   Amiodarone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
III antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Allen et al, 2002; 
Prod Info Tikosyn(TM) dofetilide capsules, 1999; Prod Info Corvert(R), 1998). Fluoxetine has been shown to 
prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.K   Amisulpride 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose 
(Prod Info Prozac(R), 2001l). Even though no formal drug interaction studies have been done, the 
coadministration of antipsychotics and other drugs known to prolong the QTc interval, including fluoxetine, is 
not recommended. Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999), quetiapine (Owens, 2001b), sertindole (Agelink et al, 2001), sultopride (Lande et 
al, 1992), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.L   Amitriptyline 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an 
increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval 
at the recommended therapeutic dose (Prod Info Prozac(R), 2001h; Marshall & Forker, 1982). Even though 
no formal drug interaction studies have been done which demonstrate QT prolongation, the coadministration 
of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluoxetine, is not 
recommended (Prod Info Elavil(R), 1999). In addition, concurrent use of fluoxetine and TCAs such as 
desipramine, nortriptyline, and imipramine has resulted in significant increases in TCA concentrations 
(Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Goodnick, 1989a; 
Bell & Cole, 1988a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not 
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recommended. 
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 
4 patients. After the addition of fluoxetine, the ratio of antidepressant level to dose increased by 109% 
to 486% in the patients. Three patients developed clinical symptoms (anticholinergic effects, 
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
1989).  
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy 
subjects. When fluoxetine (20 mg daily) was added to desipramine (50 mg daily), the mean maximum 
concentration of desipramine increased by 278% and the area under the concentration-time curve 
increased by 342%. Desipramine trough concentrations continued to be 198% above baseline three 
weeks after fluoxetine was discontinued. The same study compared pharmacokinetics of desipramine 
when combined with sertraline. The impact of sertraline was modest, resulting in small and short-term 
increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations 
when fluoxetine was added. Desipramine serum levels ranged from 109 to 150 ng/mL with oral doses of 
300 mg at bedtime prior to fluoxetine therapy. Following the addition of oral fluoxetine 20 mg daily to the 
regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose was 
increased to 40 mg/day three days later, and the desipramine serum level was 419 ng/mL after four 
days. A worsening of depression and severe fatigue coincided with the increases in desipramine serum 
levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg daily reduced the 
desipramine serum level to 231 ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with 
alertness and memory while receiving fluoxetine 40 mg daily and desipramine 150 mg daily for five 
weeks; fluoxetine was discontinued and the blood levels of desipramine decreased from 938 to 48 
ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
fluoxetine therapy. Prior to fluoxetine therapy, the patient's measured levels of desipramine had ranged 
from 148 to 160 ng/mL on a regimen of 300 mg daily. Five weeks after the addition of fluoxetine 20 mg 
daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 527 
ng/mL. The desipramine dose was lowered to 200 mg/day; eleven days later, the level was 244 ng/mL; 
the patient reported decreased energy, impaired short-term memory, and some "garbled" speech, as 
well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to 50 
mg/day; the adverse effects resolved in six days. Eight days later, the desipramine level was 122 ng/mL 
(Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased 
desipramine level and new onset of delirium in a 69-year-old male within 10 days of the addition of 
fluoxetine to the patient's regimen (Preskorn et al, 1990).  

 
3.5.1.M   Amoxapine 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an 
increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval 
at the recommended therapeutic dose (Prod Info Prozac(R), 2001h; Marshall & Forker, 1982). Even though 
no formal drug interaction studies have been done which demonstrate QT prolongation, the coadministration 
of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluoxetine, is not 
recommended (Prod Info Elavil(R), 1999). In addition, concurrent use of fluoxetine and TCAs such as 
desipramine, nortriptyline, and imipramine has resulted in significant increases in TCA concentrations 
(Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Goodnick, 1989a; 
Bell & Cole, 1988a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 
4 patients. After the addition of fluoxetine, the ratio of antidepressant level to dose increased by 109% 
to 486% in the patients. Three patients developed clinical symptoms (anticholinergic effects, 
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
1989).  
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy 
subjects. When fluoxetine (20 mg daily) was added to desipramine (50 mg daily), the mean maximum 
concentration of desipramine increased by 278% and the area under the concentration-time curve 
increased by 342%. Desipramine trough concentrations continued to be 198% above baseline three 
weeks after fluoxetine was discontinued. The same study compared pharmacokinetics of desipramine 
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when combined with sertraline. The impact of sertraline was modest, resulting in small and short-term 
increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations 
when fluoxetine was added. Desipramine serum levels ranged from 109 to 150 ng/mL with oral doses of 
300 mg at bedtime prior to fluoxetine therapy. Following the addition of oral fluoxetine 20 mg daily to the 
regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose was 
increased to 40 mg/day three days later, and the desipramine serum level was 419 ng/mL after four 
days. A worsening of depression and severe fatigue coincided with the increases in desipramine serum 
levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg daily reduced the 
desipramine serum level to 231 ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with 
alertness and memory while receiving fluoxetine 40 mg daily and desipramine 150 mg daily for five 
weeks; fluoxetine was discontinued and the blood levels of desipramine decreased from 938 to 48 
ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
fluoxetine therapy. Prior to fluoxetine therapy, the patient's measured levels of desipramine had ranged 
from 148 to 160 ng/mL on a regimen of 300 mg daily. Five weeks after the addition of fluoxetine 20 mg 
daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 527 
ng/mL. The desipramine dose was lowered to 200 mg/day; eleven days later, the level was 244 ng/mL; 
the patient reported decreased energy, impaired short-term memory, and some "garbled" speech, as 
well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to 50 
mg/day; the adverse effects resolved in six days. Eight days later, the desipramine level was 122 ng/mL 
(Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased 
desipramine level and new onset of delirium in a 69-year-old male within 10 days of the addition of 
fluoxetine to the patient's regimen (Preskorn et al, 1990).  

 
3.5.1.N   Anagrelide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.O   Ancrod 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
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patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.P   Anisindione 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
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SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.Q   Antithrombin III Human 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
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phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.R   Aprindine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
I antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Prod Info 
Tambocor(R) flecainide acetate, 1998). Fluoxetine has been shown to prolong the QTc interval at the 
recommended therapeutic dose (Prod Info Prozac(R), 2001w). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class I antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.S   Ardeparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
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and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.T   Aripiprazole 

1)  Interaction Effect: increased aripiprazole levels 
2)  Summary: Aripiprazole is partly metabolized by cytochrome P450 2D6 (CYP2D6) enzymes. 
Coadministration with CYP2D6 inhibitors, such as fluoxetine, may inhibit aripiprazole elimination causing 
increased blood concentrations. Consider a dosage reduction for aripiprazole when these agents are 
coadministered. If therapy with fluoxetine is discontinued, the dose of aripiprazole should then be increased 
(Prod Info ABILIFY(R) oral tablets, oral solution, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Increased aripiprazole plasma levels may result if used concomitantly with 
fluoxetine. Consider a dosage reduction for aripiprazole when these agents are coadministered. If therapy 
with fluoxetine is discontinued, the dose of aripiprazole should then be increased. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of aripiprazole 

 
3.5.1.U   Arsenic Trioxide 

1)  Interaction Effect: cardiotoxicity (QT interval prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Arsenic trioxide and fluoxetine have been shown to prolong the QTc interval at the 
recommended therapeutic dose (Prod Info Trisenox(R), 2001a; Prod Info Prozac(R), 2001u). Even though 
no formal drug interaction studies have been done, arsenic trioxide should not be administered with other 
drugs which are also known or have the potential to prolong the QTc interval, including fluoxetine (Prod Info 
Trisenox(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of arsenic trioxide and fluoxetine is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  QT/QTc prolongation should be expected during treatment with arsenic trioxide and torsade de 
pointes as well as complete heart block has been reported. Over 460 ECG tracings from 40 patients 
with refractory or relapsed APL treated with arsenic trioxide were evaluated for QTc prolongation. 
Sixteen of 40 patients (40%) had at least one ECG tracing with a QTc interval greater than 500 msec. 
Prolongation of the QTc was observed between 1 and 5 weeks after arsenic trioxide infusion, and then 
returned towards baseline by the end of 8 weeks after arsenic trioxide infusion. In these ECG 
evaluations, women did not experience more pronounced QT prolongation than men, and there was no 
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correlation with age (Prod Info Trisenox(R), 2001).  
b)  QT Prolongation was observed on the electrocardiogram (ECG) of a 52- year-old man who had 
been taking fluoxetine (20 milligrams/day for 2 weeks, followed by 40 milligrams/day thereafter) for 
depression for 3 months. An ECG just before the start of fluoxetine treatment showed a normal QT 
interval. The QT interval returned to normal within 10 days of discontinuing fluoxetine treatment 
(Varriale, 2001).  

 
3.5.1.V   Aspirin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.W   Astemizole 

1)  Interaction Effect: cardiotoxicity (QT interval prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: It is theoretically possible that an interaction might occur between astemizole and fluoxetine 
because both drugs are metabolized by the cytochrome P450 system. Astemizole is metabolized by 
CYP3A4. Fluoxetine is known to be a potent inhibitor of CYP2D6 and is suspected of inhibiting other P450 
enzymes, including CYP3A4 (Riesenman, 1995a). Coadministered fluoxetine may inhibit astemizole 
clearance, thereby leading to increased astemizole serum concentrations and potential astemizole toxicity. 
The manufacturer of astemizole recommends avoiding coadministration with fluoxetine (Prod Info Hismanal
(R), 1998). In addition, fluoxetine has been shown to prolong the QTc interval at the recommended 
therapeutic dose (Prod Info Prozac(R), 2001c). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of astemizole and fluoxetine is not recommended. 
7)  Probable Mechanism: possible inhibition of astemizole P450 metabolism by fluoxetine and/or additive 
effects on QT prolongation 
8)  Literature Reports 

a)  Astemizole has been shown to prolong the QTc interval at the recommended therapeutic dose (Prod 
Info Hismanal(R), 1996). Even though no formal drug interaction studies have been done, the 
coadministration of astemizole and other drugs known to prolong the QTc interval, including fluoxetine, 
is not recommended.  

 
3.5.1.X   Atomoxetine 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as fluoxetine. The exposure is similar to that observed 
in poor metabolizers. In extensive metabolizers treated with fluoxetine, the area under the concentration-
time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma concentration at 
steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 2002). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
fluoxetine. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
fluoxetine 

 
3.5.1.Y   Azimilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
III antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Allen et al, 2002; 
Prod Info Tikosyn(TM) dofetilide capsules, 1999; Prod Info Corvert(R), 1998). Fluoxetine has been shown to 
prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
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4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.Z   Benoxaprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.AA   Bepridil 

1)  Interaction Effect: cardiotoxicity (QT interval prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Both bepridil and fluoxetine have been shown to prolong the QTc interval at therapeutic doses 
(Prod Info Prozac(R), 2001aa; Prod Info Vascor(R), 2000). Even though no formal drug interaction studies 
have been done, the coadministration of bepridil and fluoxetine is contraindicated (Prod Info Vascor(R), 
2000). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of bepridil and fluoxetine is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AB   Bivalirudin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
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concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.AC   Bretylium 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
III antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Allen et al, 2002; 
Prod Info Tikosyn(TM) dofetilide capsules, 1999; Prod Info Corvert(R), 1998). Fluoxetine has been shown to 
prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AD   Bromfenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
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among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.AE   Bufexamac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.AF   Bupropion 

1)  Interaction Effect: increased plasma levels of fluoxetine 
2)  Summary: Because bupropion inhibits CYP2D6-mediated metabolism it is recommended that fluoxetine, 
an antidepressant metabolized by the cytochrome P450 2D6 isoenzyme, be initiated at the lower end of the 
dose range when administered concomitantly with bupropion (Prod Info Wellbutrin XL(TM), 2003; Prod Info 
Zyban(R), 2000). Increased plasma concentrations of fluoxetine may result in increased adverse effects. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of bupropion and fluoxetine should be approached with caution 
and should be initiated at the lower end of the dose range of fluoxetine. If bupropion is added to the 
treatment regimen of a patient already receiving fluoxetine, consider decreasing the dose of fluoxetine. 
Monitor for increased adverse effects including weight gain or loss, anxiety, weakness, or sleeping 
disturbances. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated fluoxetine metabolism 
8)  Literature Reports 

a)  The concomitant administration of fluoxetine and bupropion was associated with a hyperactive libido 
in a patient receiving treatment for major depression. The patient, a 35-year-old woman, initially 
received treatment with fluoxetine 40 milligrams (mg) daily after converting from clomipramine therapy 
due to suboptimal therapeutic effect. She experienced a diminished libido from the onset of 
clomipramine therapy which did not resolve after conversion to fluoxetine. Three months after the 
conversion to fluoxetine, bupropion 100 mg/day was added to her treatment regimen as a potential 
antidote for the sexual dysfunction. Sexual function appeared to normalize 1 month after the start of 
bupropion therapy. Approximately 5 months after beginning bupropion, the patient complained of having 
an exaggerated increase in libido, causing her to discontinue all medications. Her libido returned to 
normal within 2 months of stopping all medication, accompanied by a recurrence of depressive 
symptoms. Fluoxetine was reintroduced within the same time period, producing another reduction in 
libido yet accompanied by a full remission from depressive symptoms (Chollet & Andreatini, 2003). 

 
3.5.1.AG   Buspirone 

1)  Interaction Effect: worsening of psychiatric symptoms 
2)  Summary: In a number of case reports, the concomitant use of buspirone and fluoxetine has been 
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reported to result in a worsening of the patient's underlying anxiety/or obsessive-compulsive disorder 
(Bodkin & Teicher, 1989; Tanquary & Masand, 1990; Markovitz et al, 1990). One case report describes a 
patient maintained on fluoxetine who presented with symptoms of serotonin syndrome, including confusion, 
diaphoresis, incoordination, diarrhea, and myoclonus after buspirone was added to his drug regimen 
(Manos, 2000a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If possible, the combination of fluoxetine and buspirone should be avoided; 
however, if deemed clinically appropriate, monitor for worsening of psychiatric symptoms. 
7)  Probable Mechanism: possible inhibition of buspirone serotonergic effects 
8)  Literature Reports 

a)  One of 10 patients with obsessive-compulsive disorder experienced anorgasmia after buspirone 
(mean maximum dose, 54 mg daily) was added to fluoxetine therapy (mean maximum dose, 78 mg 
daily). The anorgasmia could not be definitely attributed to the buspirone or to an interaction between 
the two agents. Both fluoxetine and buspirone have reported a low incidence of sexual dysfunction 
when taken as monotherapy (Prod Info Prozac(R), 1999d; Prod Info Buspar(R), 1994; Jenike et al, 
1991).  
b)  Three cases of potentiation of the antidepressant effects of fluoxetine by buspirone have been 
reported (Bakish, 1991). All three patients had treatment-resistant symptoms of depression, obsessional 
traits, anxiety, and a history of eating disorder prior to adding buspirone to the treatment regimen.  
c)  A case report describes a 37-year-old male patient maintained on fluoxetine 20mg per day who 
began combination treatment with buspirone to augment the actions of fluoxetine. The starting dose of 
buspirone was gradually increased from 5mg twice a day to 30mg twice a day over approximately five 
weeks. After five days at this dose, the patient complained of confusion, diaphoresis, incoordination, 
diarrhea, and myoclonus, which was thought to be serotonin syndrome. The patients symptoms 
resolved shortly after discontinuation of buspirone (Manos, 2000).  

 
3.5.1.AH   Cannabis 

1)  Interaction Effect: manic symptoms 
2)  Summary: One case of mania following use of marijuana with fluoxetine therapy has been reported (Stoll 
et al, 1991a). Although an interaction is proposed, the authors also state the manic symptoms could have 
resulted from the fluoxetine or marijuana alone. Caution is advised for patients using marijuana and taking 
fluoxetine or other serotonin reuptake inhibitors. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution patients taking selective serotonin reuptake inhibitors to avoid concomitant 
use of marijuana. 
7)  Probable Mechanism: additive serotonergic stimulation 
8)  Literature Reports 

a)  A 21-year-old female presented with mania, agitation, and grandiose delusions following use of 
marijuana with fluoxetine therapy. She had been taking fluoxetine 20 mg daily for 4 weeks and reported 
smoking 2 "joints" during a 36-hour period. Over the next 24 hours, she developed increased energy, 
hypersexuality, pressured speech, and grandiose delusions. Lorazepam and perphenazine were given 
for agitation and excitement which gradually resolved over 4 days. She remained hospitalized for 36 
days. Fluoxetine 20 mg every other day was reintroduced one week prior to discharge. One week after 
discharge, she discontinued fluoxetine due to insomnia and feeling "hyper". These symptoms resolved 
rapidly upon discontinuation of fluoxetine. Due to the rapid switch to mania after smoking marijuana with 
fluoxetine, the manic symptoms were associated with the concomitant use of fluoxetine and marijuana, 
though mania could have developed from either fluoxetine or marijuana alone (Stoll et al, 1991).  

 
3.5.1.AI   Carbamazepine 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, 
seizures, coma) 
2)  Summary: The addition of fluoxetine to carbamazepine therapy has increased carbamazepine 
concentrations and side effects, including diplopia, blurred vision, dizziness, and tremors in some reports 
(Grimsley et al, 1991a; Gernaat et al, 1991a; Pearson, 1990a). Conversely, no changes in steady state 
carbamazepine levels have been reported with the addition of fluoxetine (Spina et al, 1993a). Symptoms of 
serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) have also been 
reported with this combination (Dursun et al, 1993a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Due to the potential to increase carbamazepine levels, patients should be 
monitored for evidence of carbamazepine toxicity when fluoxetine is added to therapy. Carbamazepine 
levels should be considered within two to three weeks of adding or discontinuing fluoxetine, with dosage 
adjustments made as indicated. 
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7)  Probable Mechanism: decreased carbamazepine metabolism 
8)  Literature Reports 

a)  An interaction between fluoxetine and carbamazepine was reported in six normal volunteers 
(Grimsley et al, 1991). Carbamazepine was given for 28 days, and fluoxetine was added to the regimen 
on day 7. The addition of fluoxetine 20 mg daily to carbamazepine 400 mg daily resulted in an increase 
in the area under the concentration-time curve for both carbamazepine and carbamazepine-epoxide 
and a decrease in clearance of carbamazepine. No significant changes were observed in absorption, 
volume of distribution or elimination rate constant, indicating that fluoxetine inhibits the metabolism of 
carbamazepine.  
b)  The effect of fluoxetine 20 mg daily was studied for three weeks in eight epileptic patients who were 
stabilized on carbamazepine therapy (Spina et al, 1993). Steady-state plasma levels of carbamazepine 
and its epoxide metabolite were not significantly changed with concurrent use of fluoxetine. These 
results differ from previous reports. The authors speculate that chronic carbamazepine administration 
may have resulted in enzyme induction that caused decreased levels of fluoxetine, thereby lowering the 
chances of a metabolic interaction. Unfortunately fluoxetine levels were not measured.  
c)  An interaction between fluoxetine and carbamazepine was reported in two patients receiving chronic 
carbamazepine dosages of 600 mg and 1000 mg daily respectively. Within 7 to 10 days of initiation of 
fluoxetine 20 mg daily, both patients developed symptoms of carbamazepine toxicity. Symptoms 
disappeared within two weeks in one patient following carbamazepine dosage reduction by 200 mg 
daily; in the other patient, fluoxetine was discontinued with symptom resolution within two weeks 
(Pearson, 1990).  
d)  Two cases of parkinsonism were reported after fluoxetine was added to an existing carbamazepine 
regimen. One patient, a 74-year old man, developed symptoms three days after fluoxetine 20 mg per 
day was added to an existing 12-month regimen of carbamazepine 200 mg twice daily. The patient 
developed cogwheel rigidity, a mask-like face, and a parkinsonian gait. After discontinuation of 
fluoxetine and treatment with dexetimide, the patient showed only a slight hypertonia of the arms 17 
days later. The other patient, a 53-year old woman, developed parkinsonian symptoms after fluoxetine 
20 mg per day was added to an existing regimen of carbamazepine 200 mg twice daily. The patient had 
also been taking thioridazine 275 mg per day which was stopped when fluoxetine was added. The 
patient developed cogwheel rigidity and a mask-like face nine days after initiation of fluoxetine therapy 
(Gernaat et al, 1991).  
e)  A female patient experienced a drug interaction 14 days after she had fluoxetine 20 mg added to a 
regimen of carbamazepine 200 mg daily. The patient presented with symptoms of serotonin syndrome, 
such as uncontrollable shivering, agitation, incoordination, myoclonus, hyperreflexia, and diaphoresis. 
The patient also had leukopenia and thrombocytopenia. After discontinuation of fluoxetine, all 
symptoms of serotonin syndrome and hematological abnormalities resolved over the next 72 hours 
(Dursun et al, 1993).  

 
3.5.1.AJ   Carprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.AK   Celecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
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increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.AL   Certoparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
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d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.AM   Chloral Hydrate 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Chloral hydrate and fluoxetine have been shown to prolong the QTc interval at the 
recommended therapeutic dose (Prod Info Prozac(R), 2001ac; Young et al, 1986). Even though no formal 
drug interaction studies have been done, the coadministration of drugs known to prolong the QTc interval is 
not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of chloral hydrate and fluoxetine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  QT Prolongation was observed on the electrocardiogram (ECG) of a 52- year-old man who had been 
taking fluoxetine (20 milligrams/day for 2 weeks, followed by 40 milligrams/day thereafter) for 
depression for 3 months. An ECG just before the start of fluoxetine treatment showed a normal QT 
interval. The QT interval returned to normal within 10 days of discontinuing fluoxetine treatment 
(Varriale, 2001a).  

 
3.5.1.AN   Chloroquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Chloroquine and fluoxetine have been shown to prolong the QTc interval at the recommended 
therapeutic dose (Prod Info Prozac(R), 2001r; Prod Info Aralen(R), 2001). Even though no formal drug 
interaction studies have been done, the coadministration of drugs known to prolong the QTc interval is not 
recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of chloroquine and fluoxetine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AO   Chlorpromazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturers of some phenothiazines state that concomitant use 
with other drugs which prolong the QT interval is not recommended. Q and T wave distortions have been 
observed in patients taking phenothiazines (Prod Info Compazine(R), 2002; Prod Info Stelazine(R), 2002; 
Prod Info Thorazine(R), 2002) . Other phenothiazines may have similar effects, though no reports are 
available. Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose 
(Prod Info Prozac(R), 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and a phenothiazine is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AP   Cilostazol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 

Page 59 of 215MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.22, page 59

Case 3:09-cv-00080-TMB     Document 78-30      Filed 03/24/2010     Page 59 of 215



with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.AQ   Clarithromycin 

1)  Interaction Effect: delirium and psychosis 
2)  Summary: Delirium and psychosis were reported in a 53-year-old male after clarithromycin was added to 
therapy of fluoxetine and nitrazepam. These effects are most likely due to accumulation of fluoxetine (Pollak 
et al, 1995a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Clarithromycin should be avoided in patients treated with fluoxetine. 
7)  Probable Mechanism: fluoxetine toxicity due to decreased metabolism 
8)  Literature Reports 

a)  Delirium and psychosis were reported in a 53-year-old male after clarithromycin was added to 
therapy of fluoxetine and nitrazepam. These effects are most likely due to accumulation of fluoxetine, 
because these symptoms have been associated with fluoxetine and not with nitrazepam. In addition, the 
patient had previously tolerated an inadvertent overdose of nitrazepam without symptoms of delirium 
and psychosis (Pollak et al, 1995).  

 
3.5.1.AR   Clonixin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.AS   Clopidogrel 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 
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3.5.1.AT   Clopidogrel 

1)  Interaction Effect: reduction in clinical efficacy of clopidogrel 
2)  Summary: Clopidogrel is metabolized to its active metabolite by CYP2C19. Concomitant use of 
CYP2C19 inhibitors, such as fluoxetine, would be expected to result in reduced levels of the active 
metabolite, and therefore a reduction the clinical efficacy of clopidogrel. Concomitant use of CYP2C19 
inhibitors with clopidogrel is discouraged (Prod Info PLAVIX(R) oral tablet, 2009). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of clopidogrel and fluoxetine is discouraged (Prod Info PLAVIX
(R) oral tablet, 2009). 
7)  Probable Mechanism: inhibition of CYP2C19- mediated clopidogrel metabolism by fluoxetine 

 
3.5.1.AU   Clorgyline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1999l; 
Sternbach, 1991w; Coplan & Gorman, 1993t; Feighner et al, 1990t; Kline et al, 1989u; Suchowersky & de 
Vries, 1990u). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of fluoxetine and a MAO inhibitor is contraindicated. Wait at least 
two weeks after discontinuing a MAO inhibitor before initiating fluoxetine therapy. In addition, wait at least 
five weeks after discontinuing fluoxetine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991v). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991v). If the syndrome is 
not recognized and correctly treated, death can result.  
b)  It has been suggested that fluoxetine therapy be discontinued for five weeks before beginning 
therapy with a monoamine oxidase inhibitor. However, one case report describes a 28-year old woman 
who had discontinued a 2-year fluoxetine regimen for six weeks before starting therapy with 
tranylcypromine. Over the next few days the patient developed fever, paresthesias, confusion, 
abdominal cramping, and various other CNS symptoms. Upon discontinuation of tranylcypromine, the 
patient's symptoms began to resolve. Blood samples taken three days after discontinuation of 
tranylcypromine revealed no presence of fluoxetine; however, the norfluoxetine level was 84 ng/mL 
(Coplan & Gorman, 1993s).  
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or 
tranylcypromine (n=4) include tremor (50%), agitation or restlessness (42%), mental status changes 
(42%), myoclonus (33%), diarrhea (33%), and blood pressure changes (25%) (Feighner et al, 1990s). 
All but one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, 
anticonvulsants, antidepressants) that may have contributed to the adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy 
(Kline et al, 1989t). Headache, muscle contractions, insomnia, and unsteady gait were reported on the 
second day. Thioridazine and tryptophan were added to her therapy. The patient experienced fever, 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
later.  
e)  Two cases suggestive of an interaction between fluoxetine and selegiline were reported 
(Suchowersky & de Vries, 1990t). One case involved a first episode of mania being observed 
approximately one month after adding selegiline to fluoxetine therapy. The patient improved two months 
after both drugs were discontinued, and no further details were provided. The second case involved 
diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship 
to adding fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of 
symptoms. Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.AV   Clozapine 

1)  Interaction Effect: an increased risk of clozapine toxicity (sedation, seizures, hypotension) 
2)  Summary: With concurrent administration of fluoxetine, increased serum clozapine concentrations have 
been reported (Prod Info Clozaril(R), 2002; Centorrino et al, 1994a; Centorrino et al, 1996a; Spina et al, 
1998a). Certain adverse effects associated with clozapine are dose-dependent, including sedation (Ayd, 
1974) and seizures (Haller & Binder, 1990), and might be expected to occur with concurrent use of these 
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medications. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor the therapeutic efficacy of clozapine and for any evidence of toxicity, 
particularly when the daily clozapine dose exceeds 300 mg or 3.5 mg/kg. Lower clozapine dosage may be 
required in some clinical situations. 
7)  Probable Mechanism: inhibition by fluoxetine of N-dealkylation and N-oxidation of clozapine via the 
cytochrome P450 2D6 enzymatic pathway 
8)  Literature Reports 

a)  Subjects receiving concurrent clozapine and fluoxetine had 76% higher serum clozapine 
concentrations and 61% higher metabolite concentrations on average compared with controls receiving 
only clozapine. The mean ratio of total drug level (clozapine plus metabolites) to dose was 60% higher 
and the mean ratio of concentrations to dose was 75% higher in patients receiving clozapine and 
fluoxetine compared with concentrations in patients receiving clozapine alone (Centorrino et al, 1994).  
b)  A study evaluated the serum concentrations of clozapine and norclozapine, the major metabolite, 
when given in combination with the selective serotonin reuptake inhibitors (SSRIs) fluoxetine, 
paroxetine, and sertraline. Eighty outpatients receiving clozapine all had been diagnosed with 
schizophrenia or major affective disorder, and 40 of these patients were receiving an SSRI in 
combination with clozapine. Of these 40 patients, 14 were receiving fluoxetine, 10 were receiving 
sertraline, and 16 were receiving paroxetine therapy. Among the patients on SSRI therapy, serum 
concentrations of clozapine and norclozapine were 41.1% and 44.8% higher, respectively, than in 
matched patients who were not receiving an SSRI. The ratio of clozapine plus norclozapine 
concentration to dose was also 37.7% higher in patients receiving SSRIs, indicating clozapine impaired 
clearance. The differences between the three SSRIs were minor, and the study groups were too limited 
for an accurate statistical comparison between the individual SSRIs (Centorrino et al, 1996).  
c)  A 44-year-old male receiving fluoxetine and clozapine was found dead in his yard. The dates of the 
prescriptions and the number of tablets which remained indicated that he had been taking his 
medications as prescribed. Autopsy results showed a high therapeutic fluoxetine concentration (0.7 
mcg/mL) and also a high therapeutic norfluoxetine concentration (0.6 mcg/mL). Fluoxetine found in his 
gastric contents also indicated that the medication was being taken as directed. The clozapine blood 
concentration was in the lethal concentration range (4.9 mcg/mL), but the clozapine in the gastric 
contents suggested that the clozapine was being taken as prescribed and that the patient had not 
consumed a large overdose amount prior to his death. Other pathological findings included pulmonary 
edema, visceral vascular congestion, paralytic ileus, gastroenteritis, and eosinophilia, which are all 
consistent with clozapine toxicity. The combined central nervous system, respiratory, and 
cardiovascular depression caused by these two drugs was sufficient to result in the death of this patient, 
and his death was ruled to be a clozapine overdose due to a fatal drug interaction (Ferslew et al, 1998).  
d)  Ten institutionalized schizophrenic patients stabilized on clozapine therapy for at least one month 
participated in a prospective study to evaluate the effect of fluoxetine on clozapine pharmacokinetics. 
Fluoxetine 20 mg once daily was administered for eight consecutive weeks. Mean plasma clozapine 
concentrations increased from 348 ng/mL to 550 ng/mL (58%) at week 8. Plasma levels of norclozapine 
were also increased by 36% (from 280 ng/mL to 381 ng/mL). Clozapine N-oxide levels rose from 89 
ng/mL at baseline to 128 ng/mL, representing a 38% increase. However, these increases in clozapine 
and metabolite plasma concentrations were not associated with significant changes in efficacy or safety 
(Spina et al, 1998).  

 
3.5.1.AW   Cyclobenzaprine 

1)  Interaction Effect: an increased risk of QT prolongation 
2)  Summary: Fluoxetine and cyclobenzaprine caused asymptomatic QT prolongation in a female patient. 
However, the administration of droperidol preoperatively to this patient resulted in torsades de pointes and 
cardiac arrest. The authors of this case report postulated that the metabolism of cyclobenzaprine, which is 
structurally similar to the tricyclic antidepressants, was inhibited by fluoxetine. Cytochrome P450 2D6 
hepatic enzymes are inhibited by fluoxetine, and cyclobenzaprine may also be metabolized via this pathway 
(Michalets et al, 1998a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Clinicians should monitor patients receiving cyclobenzaprine and fluoxetine for 
cardiac arrhythmias and QT prolongation. Patients who receive these two agents concurrently should avoid 
other drugs which are also known to prolong the QT interval. 
7)  Probable Mechanism: inhibition of cyclobenzaprine metabolism by fluoxetine via the cytochrome P450 
hepatic enzyme system 
8)  Literature Reports 

a)  A 59-year-old female patient was receiving fluoxetine 30 mg daily, cyclobenzaprine 10 mg daily, 
amlodipine 5 mg daily, diclofenac 100 mg daily, and triamterene 37.5 mg/hydrochlorothiazide 25 mg 
daily. Five days prior to elective Achilles tendon surgery, her QTc was prolonged at 497 msec. Despite 
this finding, she was premedicated for surgery with intravenous droperidol 0.625 mg and 
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metoclopramide 10 mg. Approximately 105 minutes into the surgery, the patient developed ventricular 
tachycardia consistent with torsades de pointes which progressed into ventricular fibrillation and cardiac 
arrest. Immediately following cardioversion, the patient's QTc was 500 msec. All preadmission 
medications were discontinued following surgery. On postoperative day 1, the QTc was 440 msec and 
an electrocardiogram showed normal sinus rhythm (Michalets et al, 1998).  

 
3.5.1.AX   Cyproheptadine 

1)  Interaction Effect: decreased fluoxetine efficacy 
2)  Summary: Coadministration of cyproheptadine with fluoxetine may result in reduced fluoxetine 
effectiveness. Cyproheptadine acts to antagonize postsynaptic serotonin. Concomitant use of 
cyproheptadine with drugs that possess serotonergic activity (such as the selective serotonin reuptake 
inhibitors or SSRIs) might be expected to result in a pharmacodynamic interaction. Lack of antidepressant 
efficacy has been reported when cyproheptadine was given concomitantly with fluoxetine and paroxetine 
(Katz & Rosenthal, 1994a; Feder, 1991a; Goldbloom & Kennedy, 1991a; Christensen, 1995a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for a reduction in fluoxetine efficacy. When cyproheptadine is 
coadministered with fluoxetine, fluoxetine doses might need to be adjusted upward. In some cases, it may 
be necessary to withdraw cyproheptadine. 
7)  Probable Mechanism: unknown; because cyproheptadine is a serotonin antagonist, it may oppose effects 
of agents that inhibit serotonin reuptake 
8)  Literature Reports 

a)  Although not consistently reported, decreased antidepressant effects were found in some patients 
when cyproheptadine was added to fluoxetine therapy (Katz & Rosenthal, 1994; Feder, 1991; 
Goldbloom & Kennedy, 1991). A 42-year-old woman using fluoxetine 40 mg once a day for episodes of 
depression, subsequently started cyproheptadine (4 mg per dose) for its antihistaminic properties (Katz 
& Rosenthal, 1994). Approximately 36 hours later and after four doses of cyproheptadine, she 
experienced dysphoria, irritability, and suicidal ideation. She improved after withdrawal of 
cyproheptadine. On rechallenge, her feelings of dysphoria returned.  
b)  A 54-year-old woman was using paroxetine 20 mg per day for the treatment of nonpsychotic major 
depression (Christensen, 1995). Cyproheptadine 2 mg twice a day was added to her therapy. Two days 
later, her depression worsened and she experienced confusion and paranoid delusions. Her psychotic 
symptoms resolved two days after cyproheptadine was discontinued. She declined to be rechallenged.  

 
3.5.1.AY   Dalteparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
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sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.AZ   Danaparoid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
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increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.BA   Defibrotide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
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not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.BB   Dehydroepiandrosterone 

1)  Interaction Effect: development of manic symptoms 
2)  Summary: A case has been reported in which concomitant dehydroepiandrosterone (DHEA) and 
sertraline use was suggested to precipitate a manic episode in a patient with a history of bipolar disorder 
(Dean, 2000a). DHEA was also noted to cause mania in a patient with no previous personal or family history 
of bipolar disorder (Markowitz et al, 1999). Elevated DHEA levels have been found in patients with mental 
disorders; DHEA suppression has lead to improvement in psychotic symptoms (Howard, 1992). DHEA 
possesses proserotonergic activity which may predispose patients to manic episodes (Majewska, 1995). 
DHEA is a precursor to androgenic steroids, which in high doses may precipitate mania (Markowitz et al, 
1999). Patients taking medication for bipolar disorder or patients with a personal and/or family history of 
bipolar disorder should not take DHEA until further data is available to characterize this drug-herb 
interaction. Concomitant use of DHEA with selective serotonin reuptake inhibitors (SSRIs) should be 
avoided due to the potential additive precipitation of mania. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of dehydroepiandrosterone (DHEA) and selective serotonin 
reuptake inhibitors. If patients present with manic symptoms (i.e. agitation, anger, irritability, aggressive 
behavior), determine if the patient is using DHEA and discontinue DHEA. 
7)  Probable Mechanism: serotonergic activity of dehydroepiandrosterone, possibly increased androgen 
levels 
8)  Literature Reports 

a)  A 31-year-old male was admitted following threats to commit suicide and injure family members. He 
had self-initiated sertraline 100 milligrams (mg) daily for the previous 2 to 3 weeks for depression. 
Sertraline had been prescribed 3 years prior when he was diagnosed with bipolar disorder, which he 
discontinued after 2 weeks. He had also taken dehydroepiandrosterone (DHEA) 300 mg to 500 mg daily 
for the previous 2 months apparently for weight training. Following use of DHEA for a short time, he 
became more irritable, was not sleeping well, and began threatening a female friend and family 
members. He also drank alcohol occasionally and reportedly had difficulty controlling his anger when 
intoxicated. Sertraline was stopped and the patient was treated with valproic acid with the dose titrated 
to 500 mg twice daily. The combination of DHEA, sertraline, and alcohol was suggested responsible for 
the developing of the manic episode (Dean, 2000).  

 
3.5.1.BC   Delavirdine 

1)  Interaction Effect: increased trough delavirdine concentrations 
2)  Summary: Population pharmacokinetic data in 36 patients suggested that coadministration of delavirdine 
and fluoxetine resulted in an approximate 50% increase in trough delavirdine concentrations (Prod Info 
Rescriptor(R), 1999). The clinical significance of this interaction is not known. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of delavirdine with fluoxetine should be coadministered with 
caution. Monitor patients for an increased incidence of delavirdine adverse effects. 
7)  Probable Mechanism: unknown 

 
3.5.1.BD   Dermatan Sulfate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
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ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.BE   Desipramine 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an 
increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval 
at the recommended therapeutic dose (Prod Info Prozac(R), 2001h; Marshall & Forker, 1982). Even though 
no formal drug interaction studies have been done which demonstrate QT prolongation, the coadministration 
of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluoxetine, is not 
recommended (Prod Info Elavil(R), 1999). In addition, concurrent use of fluoxetine and TCAs such as 
desipramine, nortriptyline, and imipramine has resulted in significant increases in TCA concentrations 
(Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Goodnick, 1989a; 
Bell & Cole, 1988a). 
3)  Severity: major 
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4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 
4 patients. After the addition of fluoxetine, the ratio of antidepressant level to dose increased by 109% 
to 486% in the patients. Three patients developed clinical symptoms (anticholinergic effects, 
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
1989).  
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy 
subjects. When fluoxetine (20 mg daily) was added to desipramine (50 mg daily), the mean maximum 
concentration of desipramine increased by 278% and the area under the concentration-time curve 
increased by 342%. Desipramine trough concentrations continued to be 198% above baseline three 
weeks after fluoxetine was discontinued. The same study compared pharmacokinetics of desipramine 
when combined with sertraline. The impact of sertraline was modest, resulting in small and short-term 
increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations 
when fluoxetine was added. Desipramine serum levels ranged from 109 to 150 ng/mL with oral doses of 
300 mg at bedtime prior to fluoxetine therapy. Following the addition of oral fluoxetine 20 mg daily to the 
regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose was 
increased to 40 mg/day three days later, and the desipramine serum level was 419 ng/mL after four 
days. A worsening of depression and severe fatigue coincided with the increases in desipramine serum 
levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg daily reduced the 
desipramine serum level to 231 ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with 
alertness and memory while receiving fluoxetine 40 mg daily and desipramine 150 mg daily for five 
weeks; fluoxetine was discontinued and the blood levels of desipramine decreased from 938 to 48 
ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
fluoxetine therapy. Prior to fluoxetine therapy, the patient's measured levels of desipramine had ranged 
from 148 to 160 ng/mL on a regimen of 300 mg daily. Five weeks after the addition of fluoxetine 20 mg 
daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 527 
ng/mL. The desipramine dose was lowered to 200 mg/day; eleven days later, the level was 244 ng/mL; 
the patient reported decreased energy, impaired short-term memory, and some "garbled" speech, as 
well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to 50 
mg/day; the adverse effects resolved in six days. Eight days later, the desipramine level was 122 ng/mL 
(Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased 
desipramine level and new onset of delirium in a 69-year-old male within 10 days of the addition of 
fluoxetine to the patient's regimen (Preskorn et al, 1990).  

 
3.5.1.BF   Desirudin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
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age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.BG   Desvenlafaxine 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent use of desvenlafaxine and a selective serotonin reuptake inhibitor (SSRI) may 
result in serotonin syndrome, which may be life-threatening. Symptoms of serotonin syndrome may include 
restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, increased 
body temperature, overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info PRISTIQ(TM) oral 
extended-release tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of desvenlafaxine and an SSRI may result in a life-threatening 
condition called serotonin syndrome. If these agents are used together, discuss the risks of serotonin 
syndrome with the patient and monitor closely for symptoms of serotonin syndrome (restlessness, 
hyperthermia, hyperreflexia, incoordination), especially during treatment initiation and dose increases (Prod 
Info PRISTIQ(TM) oral extended-release tablets, 2008). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.BH   Dexfenfluramine 

1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Dexfenfluramine is a nonspecific serotonin agonist that both enhances the release of 
serotonin and inhibits serotonin reuptake. Combination therapy with dexfenfluramine and another selective 
serotonin reuptake inhibitor, such as fluoxetine, has the potential to cause serotonin syndrome (Schenck & 
Mahowald, 1996). Serotonin syndrome is a hyperserotonergic state characterized by symptoms such as 
restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. 
Serious, even fatal, reactions have been reported (Sternbach, 1991x). Dexfenfluramine should not be used 
in combination with fluoxetine (Prod Info Redux(R), 1997). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of dexfenfluramine and fluoxetine may result in an additive 
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increase in serotonin levels in the central nervous system, and could result in serotonin syndrome 
(hypertension, hyperthermia, myoclonus, mental status changes). Dexfenfluramine should not be used in 
combination with fluoxetine or other serotonin specific reuptake inhibitors. 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.BI   Dexketoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BJ   Dextromethorphan 

1)  Interaction Effect: possible dextromethorphan toxicity (nausea, vomiting, blurred vision, hallucinations) or 
serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Fluoxetine strongly inhibits hepatic cytochrome P450IID6 (CYP2D6), the isoenzyme known to 
catalyze dextromethorphan metabolism (Stevens & Wrighton, 1993). Fluoxetine inhibits dextromethorphan 
metabolism (Otton et al, 1993a). With concomitant administration, it is possible that both agents may 
competitively inhibit each others metabolism, increasing serum levels of both drugs. Serotonin syndrome, 
characterized by restlessness, myoclonus, and changes in mental status (Sternbach, 1991e), is a possibility 
with the combined use of dextromethorphan and serotonergic agents. There have been two case reports of 
serotonin syndrome associated with concurrent paroxetine and dextromethorphan therapy (Skop et al, 
1994a; Skop et al, 1995). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution patients taking fluoxetine that an interaction could occur with 
dextromethorphan. A reduction in the dextromethorphan dose may be necessary. 
7)  Probable Mechanism: competitively inhibited metabolism of both agents 
8)  Literature Reports 

a)  Therapeutic doses of fluoxetine were found to potently inhibit the metabolism of dextromethorphan, 
a marker of cytochrome P450 2D6 (CYP2D6) function (Otton et al, 1993). A 30 mg dose of 
dextromethorphan hydrobromide was given to 19 patients taking fluoxetine for clinical depression. In 
addition, dextromethorphan was given to 208 known extensive metabolizers and to 15 known poor 
metabolizers (those lacking CYP2D6 function). While dextromethorphan metabolism was reduced in the 
fluoxetine-treated patients, it was more significantly affected in the poor metabolizer controls. This 
indicates that patients who are slow metabolizers may be at greater risk for experiencing 
dextromethorphan toxicity when used in combination with fluoxetine.  
b)  A 32-year-old woman experienced visual hallucinations after concomitant use of fluoxetine and 
dextromethorphan (Achamallah, 1992). She had taken fluoxetine 20 mg daily for 18 days prior to taking 
two doses of dextromethorphan. After each dose of dextromethorphan she experienced distorted vision 
and saw bright colors. These effects continued for six to eight hours. Fluoxetine was withdrawn and she 
had no more hallucinations.  
c)  A 51-year old male patient with vascular disease following concurrent use of dextromethorphan and 
paroxetine developed serotonin syndrome. Two days after self-medication with a dextromethorphan-
containing cold product, the patient experienced shortness of breath, nausea, headache, and confusion. 
Upon arrival to the hospital, the patient presented with diaphoresis, tremor, confusion, abdominal pain, 
and severe shortness of breath. After administration of benzodiazepines and discontinuation of 
paroxetine, the patient's condition improved and no further complications were seen (Skop et al, 1994).  
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3.5.1.BK   Diazepam 

1)  Interaction Effect: higher serum concentrations of diazepam 
2)  Summary: During coadministration of fluoxetine with diazepam, the fluoxetine area under the 
concentration-time curve (AUC) was increased, but this was not associated with increased impairment 
(Lemberger et al, 1988a). Conversely, a controlled study observed significant decreases in psychomotor 
performance when diazepam was added to fluoxetine (Moskowitz & Burns, 1988a). The metabolism of 
diazepam is mediated by several P450 enzymes which may be inhibited by fluoxetine (Riesenman, 1995c; 
Shen, 1995a; Nemeroff et al, 1996b). Further case reports or controlled studies are necessary to 
appropriately define the pharmacokinetic effects as well as the degree of psychomotor impairment resulting 
from coadministration of these two agents. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Although dose adjustments are thought not to be necessary when fluoxetine and 
diazepam are given concomitantly, monitor patients for signs and symptoms of excessive diazepam 
concentrations (sedation, dizziness, ataxia, decreased cognition or motor performance). In some patients, 
such as the elderly, it may be safer to give a lower dose of diazepam during combination therapy. 
7)  Probable Mechanism: inhibition of the hepatic P450 metabolism of diazepam 
8)  Literature Reports 

a)  Coadministration of fluoxetine and diazepam resulted in prolonged half-life, reduced plasma 
clearance, and increased AUC for diazepam. Oral diazepam 10 mg was given alone, after a single dose 
of oral fluoxetine 60 mg, and after 8 daily doses of fluoxetine 60 mg. Psychometric data demonstrated 
no effect of fluoxetine on the psychomotor response to diazepam. Thus, although fluoxetine decreases 
the clearance of diazepam, this does not appear to be of clinical relevance and dosing adjustments are 
not required during combined therapy (Lemberger et al, 1988).  
b)  Combined therapy with diazepam and fluoxetine caused an increase in the half-life of the metabolite 
desmethyldiazepam, but this did not appear to be clinically significant. Diazepam had no effect on the 
disposition of fluoxetine or norfluoxetine (Lemberger et al, 1985).  
c)  To date, in-vitro studies have found that diazepam demethylation occurs via P450 1A2, 3A4, 2C9, 
and 2C19. Evidence with drugs known to be metabolized by these enzymes suggests that fluoxetine 
strongly inhibits 2C9, moderately inhibits 2C19 and 3A4, and has no effect on 1A2 (Riesenman, 1995b; 
Nemeroff et al, 1996a; Shen, 1995).  
d)  In a controlled study of performance of 90 healthy volunteers, the effects of fluoxetine, amitriptyline, 
or placebo with diazepam were studied. Volunteers received one of six treatment combinations, and 
were given performance tests including a critical tracking test, divided attention test, visual search task, 
memory test, and vigilance test. Fluoxetine alone did not affect performance, but when fluoxetine was 
added to diazepam, there was a significant increase in the divided attention tracking error and 
significant impairment on the vigilance test. For amitriptyline alone and during coadministration with 
diazepam, significant impairment was observed. On most tests, the combination of amitriptyline and 
diazepam resulted in additive effects. The authors concluded that the combination of diazepam and an 
antidepressant may increase an individual's risk during driving and while performing other complex 
tasks (Moskowitz & Burns, 1988).  
e)  A case was reported in which an 83-year old man developed delirium after the addition of fluoxetine 
and diazepam to a regimen of warfarin, lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
The patient was given fluoxetine 20 mg per day and diazepam 2.5 mg three to four times per day for 
symptoms of depression, anxiety, and insomnia. The patient then developed symptoms of drug 
delirium, including confusion, incoherence, and irrational speaking. The patient also developed an 
increased international normalized ratio (INR), after which fluoxetine was discontinued. The patient 
presented to the hospital with left-sided weakness and later died from complications of a large 
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's 
regimen resulted in increased serum levels of both warfarin and diazepam, resulting in drug-induced 
delirium and loss of anticoagulant control (Dent & Orrock, 1997a).  

 
3.5.1.BL   Dibenzepin 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an 
increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval 
at the recommended therapeutic dose (Prod Info Prozac(R), 2001h; Marshall & Forker, 1982). Even though 
no formal drug interaction studies have been done which demonstrate QT prolongation, the coadministration 
of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluoxetine, is not 
recommended (Prod Info Elavil(R), 1999). In addition, concurrent use of fluoxetine and TCAs such as 
desipramine, nortriptyline, and imipramine has resulted in significant increases in TCA concentrations 
(Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Goodnick, 1989a; 
Bell & Cole, 1988a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
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6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 
4 patients. After the addition of fluoxetine, the ratio of antidepressant level to dose increased by 109% 
to 486% in the patients. Three patients developed clinical symptoms (anticholinergic effects, 
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
1989).  
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy 
subjects. When fluoxetine (20 mg daily) was added to desipramine (50 mg daily), the mean maximum 
concentration of desipramine increased by 278% and the area under the concentration-time curve 
increased by 342%. Desipramine trough concentrations continued to be 198% above baseline three 
weeks after fluoxetine was discontinued. The same study compared pharmacokinetics of desipramine 
when combined with sertraline. The impact of sertraline was modest, resulting in small and short-term 
increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations 
when fluoxetine was added. Desipramine serum levels ranged from 109 to 150 ng/mL with oral doses of 
300 mg at bedtime prior to fluoxetine therapy. Following the addition of oral fluoxetine 20 mg daily to the 
regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose was 
increased to 40 mg/day three days later, and the desipramine serum level was 419 ng/mL after four 
days. A worsening of depression and severe fatigue coincided with the increases in desipramine serum 
levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg daily reduced the 
desipramine serum level to 231 ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with 
alertness and memory while receiving fluoxetine 40 mg daily and desipramine 150 mg daily for five 
weeks; fluoxetine was discontinued and the blood levels of desipramine decreased from 938 to 48 
ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
fluoxetine therapy. Prior to fluoxetine therapy, the patient's measured levels of desipramine had ranged 
from 148 to 160 ng/mL on a regimen of 300 mg daily. Five weeks after the addition of fluoxetine 20 mg 
daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 527 
ng/mL. The desipramine dose was lowered to 200 mg/day; eleven days later, the level was 244 ng/mL; 
the patient reported decreased energy, impaired short-term memory, and some "garbled" speech, as 
well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to 50 
mg/day; the adverse effects resolved in six days. Eight days later, the desipramine level was 122 ng/mL 
(Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased 
desipramine level and new onset of delirium in a 69-year-old male within 10 days of the addition of 
fluoxetine to the patient's regimen (Preskorn et al, 1990).  

 
3.5.1.BM   Diclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BN   Dicumarol 
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1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.BO   Diflunisal 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
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3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BP   Digitoxin 

1)  Interaction Effect: an increased risk of digitoxin toxicity (nausea, vomiting, arrhythmias) 
2)  Summary: The administration of fluoxetine to a patient taking digitoxin, also tightly bound to plasma 
protein, may cause a shift in plasma concentrations of digitoxin (Prod Info Prozac(R), 1999c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients receiving fluoxetine and digitoxin therapy concomitantly should be 
monitored for increasing levels of digitoxin, along with signs and symptoms of digitoxin toxicity. 
7)  Probable Mechanism: unknown 

 
3.5.1.BQ   Digoxin 

1)  Interaction Effect: an increased risk of digoxin toxicity (nausea, vomiting, arrhythmias) 
2)  Summary: One case report describes a 93-year-old female stabilized on digoxin who experienced toxic 
levels of digoxin after fluoxetine had been added to her regimen for depression. Rechallenge with fluoxetine 
again caused her digoxin levels to increase dramatically. While the mechanism of this interaction is not 
clear, it could be related to displacement of digoxin from binding sites or reduced clearance of digoxin 
(Leibovitz et al, 1998a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving fluoxetine and digoxin therapy concomitantly should be 
monitored for increasing levels of digoxin, along with signs and symptoms of digoxin toxicity, including 
anorexia. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Digoxin 0.125 mg daily was being administered to a 93-year-old female for congestive heart failure 
and paroxysmal atrial fibrillation. Digoxin levels ranged from 1.0 to 1.4 nmol/L during the two months 
preceding the initiation of fluoxetine 10 mg daily. Within one week, the patient complained of anorexia. 
Her digoxin level measured 4.2 nmol/L, while renal function and potassium levels remained unchanged. 
Both digoxin and fluoxetine were discontinued, and her digoxin level returned to normal in five days with 
resolution of the anorexia. During the next three weeks her digoxin serum levels ranged from 0.9 nmol/L 
to 1.4 nmol/L. Because the symptoms of depression persisted, fluoxetine was again initiated at 10 mg 
daily and the digoxin serum level was closely monitored. After two days of fluoxetine therapy, the 
digoxin level increased to 2.0 nmol/L, and after four days it was 2.8 nmol/L. Renal function remained 
unchanged, as did serum electrolytes. The patient again experienced anorexia, and treatment with 
fluoxetine was discontinued (Leibovitz et al, 1998).  

 
3.5.1.BR   Dihydroergotamine 

1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with 
increased plasma concentrations of ergot derivatives, the concurrent use of fluoxetine and ergot derivatives 
is contraindicated. Fluoxetine and ergot derivatives are both metabolized by cytochrome P450 3A4 
enzymes, and the competition for metabolism could result in an increased plasma concentration of the ergot 
derivative (Prod Info Cafergot(R), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluoxetine and ergot derivatives is contraindicated. 
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7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluoxetine 
 
3.5.1.BS   Dipyridamole 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.BT   Dipyrone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.BU   Disopyramide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
Ia antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Prod Info 
Quinaglute Dura-tabs(R), 1999). Fluoxetine has demonstrated QT prolongation at therapeutic doses (Prod 
Info Prozac(R), 2001z). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class Ia antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BV   Dofetilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
III antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Allen et al, 2002; 
Prod Info Tikosyn(TM) dofetilide capsules, 1999; Prod Info Corvert(R), 1998). Fluoxetine has been shown to 
prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that 
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prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BW   Dolasetron 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Though citing no data, the manufacturer of dolasetron recommends caution if dolasetron is 
administered with another drug which can prolong the QTc interval (Prod Info Anzemet(R), 1997). Fluoxetine 
has been shown to prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 
2001y). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and dolasetron is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BX   Doxepin 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an 
increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval 
at the recommended therapeutic dose (Prod Info Prozac(R), 2001h; Marshall & Forker, 1982). Even though 
no formal drug interaction studies have been done which demonstrate QT prolongation, the coadministration 
of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluoxetine, is not 
recommended (Prod Info Elavil(R), 1999). In addition, concurrent use of fluoxetine and TCAs such as 
desipramine, nortriptyline, and imipramine has resulted in significant increases in TCA concentrations 
(Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Goodnick, 1989a; 
Bell & Cole, 1988a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 
4 patients. After the addition of fluoxetine, the ratio of antidepressant level to dose increased by 109% 
to 486% in the patients. Three patients developed clinical symptoms (anticholinergic effects, 
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
1989).  
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy 
subjects. When fluoxetine (20 mg daily) was added to desipramine (50 mg daily), the mean maximum 
concentration of desipramine increased by 278% and the area under the concentration-time curve 
increased by 342%. Desipramine trough concentrations continued to be 198% above baseline three 
weeks after fluoxetine was discontinued. The same study compared pharmacokinetics of desipramine 
when combined with sertraline. The impact of sertraline was modest, resulting in small and short-term 
increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations 
when fluoxetine was added. Desipramine serum levels ranged from 109 to 150 ng/mL with oral doses of 
300 mg at bedtime prior to fluoxetine therapy. Following the addition of oral fluoxetine 20 mg daily to the 
regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose was 
increased to 40 mg/day three days later, and the desipramine serum level was 419 ng/mL after four 
days. A worsening of depression and severe fatigue coincided with the increases in desipramine serum 
levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg daily reduced the 
desipramine serum level to 231 ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with 
alertness and memory while receiving fluoxetine 40 mg daily and desipramine 150 mg daily for five 
weeks; fluoxetine was discontinued and the blood levels of desipramine decreased from 938 to 48 
ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
fluoxetine therapy. Prior to fluoxetine therapy, the patient's measured levels of desipramine had ranged 
from 148 to 160 ng/mL on a regimen of 300 mg daily. Five weeks after the addition of fluoxetine 20 mg 
daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 527 
ng/mL. The desipramine dose was lowered to 200 mg/day; eleven days later, the level was 244 ng/mL; 
the patient reported decreased energy, impaired short-term memory, and some "garbled" speech, as 
well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to 50 
mg/day; the adverse effects resolved in six days. Eight days later, the desipramine level was 122 ng/mL 
(Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased 
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desipramine level and new onset of delirium in a 69-year-old male within 10 days of the addition of 
fluoxetine to the patient's regimen (Preskorn et al, 1990).  

 
3.5.1.BY   Droperidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Droperidol has been shown to prolong the QTc interval at the recommended therapeutic dose. 
Even though no formal drug interaction studies have been done, the coadministration of droperidol and other 
drugs known to prolong the QTc interval, including fluoxetine is not recommended (Prod Info Inapsine(TM), 
2001; Prod Info Prozac(R), 2001ab). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of droperidol and fluoxetine is not recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BZ   Droxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CA   Duloxetine 

1)  Interaction Effect: increased duloxetine and fluoxetine serum concentrations and an increased risk of 
serotonin syndrome 
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor (SSNRI). The 
concomitant use of duloxetine with fluoxetine, an SSRI, is not recommended due to the potential for 
serotonin syndrome. In addition, the coadministration of duloxetine with fluoxetine is likely to increase the 
bioavailability of either drug, increasing the risk of serious adverse events. Duloxetine and fluoxetine are 
both substrates for, and moderately potent inhibitors of CYP2D6. Coadministration of duloxetine 40 mg once 
daily with another SSRI (the potent CYP2D6 inhibitor paroxetine 20 mg once daily) resulted in a 60% 
increase in the serum concentration of duloxetine (Prod Info CYMBALTA(R) delayed-release oral capsules, 
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concomitant use of duloxetine and fluoxetine is not recommended due to the 
potential for development of serotonin syndrome. Additionally, concomitant use has resulted in increased 
duloxetine and fluoxetine serum levels (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
7)  Probable Mechanism: fluoxetine inhibition of CYP2D6-mediated duloxetine metabolism; additive 
serotonergic effects 

 
3.5.1.CB   Eletriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following 
concomitant use of sumatriptan, a 5-hydroxytryptamine-1 (5HT-1) agonist, and a serotonin specific reuptake 
inhibitor (SSRI) (Prod Info Imitrex(R) Nasal Spray, 2003). Because eletriptan is a 5HT 1B/1D agonist, a 
similar interaction between SSRIs and eletriptan may occur (Prod Info Relpax(R), 2003). Concurrent use of 

Page 77 of 215MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.22, page 77

Case 3:09-cv-00080-TMB     Document 78-30      Filed 03/24/2010     Page 77 of 215



a triptan and an SSRI may result in serotonin syndrome which may be life-threatening. Symptoms of 
serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid 
changes in blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and 
diarrhea. Clinicians should be aware that triptans may be commonly used intermittently and that either the 
triptan or the SSRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome with 
patients who are prescribed this combination and monitor them closely for symptoms of serotonin syndrome 
(US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as eletriptan, and an SSRI may result in a life-
threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.CC   Enflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, enflurane should be 
coadministered cautiously with other drugs which are also known to prolong the QTc interval, including 
fluoxetine (Owens, 2001c; Prod Info Prozac(R), 2001n). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of enflurane with other agents that can prolong the 
QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CD   Enoxaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
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phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.CE   Epoprostenol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.CF   Eptifibatide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.CG   Ergoloid Mesylates 

1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with 
increased plasma concentrations of ergot derivatives, the concurrent use of fluoxetine and ergot derivatives 
is contraindicated. Fluoxetine and ergot derivatives are both metabolized by cytochrome P450 3A4 
enzymes, and the competition for metabolism could result in an increased plasma concentration of the ergot 
derivative (Prod Info Cafergot(R), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluoxetine and ergot derivatives is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluoxetine 

 
3.5.1.CH   Ergonovine 
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1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with 
increased plasma concentrations of ergot derivatives, the concurrent use of fluoxetine and ergot derivatives 
is contraindicated. Fluoxetine and ergot derivatives are both metabolized by cytochrome P450 3A4 
enzymes, and the competition for metabolism could result in an increased plasma concentration of the ergot 
derivative (Prod Info Cafergot(R), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluoxetine and ergot derivatives is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluoxetine 

 
3.5.1.CI   Ergotamine 

1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with 
increased plasma concentrations of ergot derivatives, the concurrent use of fluoxetine and ergot derivatives 
is contraindicated. Fluoxetine and ergot derivatives are both metabolized by cytochrome P450 3A4 
enzymes, and the competition for metabolism could result in an increased plasma concentration of the ergot 
derivative (Prod Info Cafergot(R), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluoxetine and ergot derivatives is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluoxetine 

 
3.5.1.CJ   Erythromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Erythromycin significantly increased the mean QTc interval versus baseline in a retrospective 
study of 49 patients (Oberg & Bauman, 1995a). Erythromycin has demonstrated QTc prolongation in 
combination with other drugs that prolong the QT interval (Prod Info PCE(R), 1997). Fluoxetine has been 
associated with QT prolongation (Prod Info Prozac(R), 2003a). Caution is advised with coadministration of 
drugs that potentially prolong the QTc interval. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if erythromycin and fluoxetine are used concomitantly. Monitor 
QT interval at baseline and periodically during treatment. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Erythromycin significantly increased the QTc interval compared with baseline in a retrospective 
study of 49 patients. The erythromycin dose was 500 milligrams or 1 gram four times daily, with a mean 
of 15 doses received. Patients (n equal to 9) who received 60 mg/kg/day or more all developed 
increases in QT interval of 15% or greater. For all patients, the mean QTc interval increased from 432 
milliseconds (msec) at baseline to 483 msec (p less than 0.01). In patients with delayed repolarization 
at baseline (n equal to 9), the QTc interval increased from 473 msec to 525 msec (p less than 0.01). In 
patients with heart disease (n equal to 30), all experienced an increase in QTc interval (mean of 15%), 
compared with an increase of 8% in patients without heart disease (p less than 0.05). In 5 patients 
(10%), the QTc interval was severely prolonged. One patient developed torsades de pointes attributed 
to erythromycin. Of 16 patients receiving cotrimoxazole concomitantly, 8 developed QT prolongation of 
15% or greater (Oberg & Bauman, 1995). 

 
3.5.1.CK   Etodolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
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among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CL   Etofenamate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CM   Etoricoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CN   Felbinac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
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2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CO   Fenbufen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CP   Fenfluramine 

1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Fenfluramine is a nonspecific serotonin agonist that both enhances the release of serotonin 
and inhibits serotonin reuptake. Combination therapy with fenfluramine and another selective serotonin 
reuptake inhibitor, such as fluoxetine, has the potential to cause serotonin syndrome (Schenck & Mahowald, 
1996a). Serotonin syndrome is a hyperserotonergic state characterized by symptoms such as restlessness, 
myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. Serious, even fatal, 
reactions have been reported (Sternbach, 1991z). Until more data are available, fenfluramine should not be 
used in combination with fluoxetine. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of fenfluramine and fluoxetine may result in an additive increase in 
serotonin levels in the central nervous system, and could result in serotonin syndrome (hypertension, 
hyperthermia, myoclonus, mental status changes). Fenfluramine should not be used in combination with 
fluoxetine or other serotonin specific reuptake inhibitors. 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.CQ   Fenoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
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increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CR   Fentiazac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CS   Flecainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
I antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Prod Info 
Tambocor(R) flecainide acetate, 1998). Fluoxetine has been shown to prolong the QTc interval at the 
recommended therapeutic dose (Prod Info Prozac(R), 2001w). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class I antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CT   Floctafenine 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
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2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CU   Fluconazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Case reports have described QT prolongation and torsades de pointes associated with 
fluconazole (Khazan & Mathis, 2002; Wassmann et al, 1999). Fluoxetine has been shown to prolong the 
QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001q). Even though no formal 
drug interaction studies have been done, caution is advised if drugs known to prolong the QT interval are 
used concomitantly. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if fluconazole and fluoxetine are used concomitantly. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CV   Flufenamic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CW   Fluphenazine 

1)  Interaction Effect: an increased risk of developing acute parkinsonism 
2)  Summary: The development of acute, severe parkinsonism has been observed in a patient receiving 
fluphenazine for Tourette's syndrome and fluoxetine for depression. Upon discontinuation of fluoxetine, the 
parkinsonism resolved. A similar interaction has been observed when fluphenazine was given in 
combination with paroxetine or sertraline (Kurlan, 1998a). 
3)  Severity: moderate 
4)  Onset: delayed 
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5)  Substantiation: probable 
6)  Clinical Management: Monitor patients receiving concurrent therapy with fluphenazine and fluoxetine for 
the development of drug-induced parkinsonism. Therapy with fluoxetine may need to be discontinued. 
7)  Probable Mechanism: inhibition of cytochrome P450-mediated fluphenazine metabolism by fluoxetine 
8)  Literature Reports 

a)  A 63-year-old female with chronic, multiple motor and vocal tics was successfully treated with 
fluphenazine 2.5 mg daily. When nortriptyline therapy for depression failed, the patient was started on 
fluoxetine 20 mg daily. After two weeks, she developed acute, severe parkinsonism manifesting as 
resting tremor, rigidity, bradykinesia, postural imbalance, and stooped posture. The parkinsonism 
resolved within three weeks of discontinuing the fluphenazine and the fluoxetine, but the tics 
reappeared (Kurlan, 1998).  

 
3.5.1.CX   Flurbiprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.CY   Fondaparinux 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
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and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.CZ   Foscarnet 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Foscarnet can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes. Because fluoxetine may also prolong the QT 
interval and increase the risk of arrhythmias, the concurrent administration of foscarnet and fluoxetine is not 
recommended (Prod Info Prozac(R), 2001t; Prod Info Foscavir(R), 1998). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of foscarnet and fluoxetine is not recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.DA   Fosphenytoin 

1)  Interaction Effect: an increased risk of phenytoin toxicity (ataxia, hyperreflexia, nystagmus, tremor) 
2)  Summary: Fosphenytoin is a prodrug of phenytoin and the same interactions that occur with phenytoin 
are expected to occur with fosphenytoin (Prod Info Cerebyx(R), 1999). Several case reports indicate that 
concurrent use of fluoxetine and phenytoin can result in significantly increased phenytoin serum levels 
leading to toxicity (FDA, 1994c; Jalil, 1992c; Woods et al, 1994a). Alternatively, patients who are stabilized 
on fluoxetine and phenytoin therapy may experience subtherapeutic concentrations of phenytoin and loss of 
seizure control when fluoxetine is discontinued (Shad & Preskorn, 1999c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Monitor phenytoin serum levels with the addition of fluoxetine and periodically 
thereafter to assure stability; a lower fosphenytoin dosage may be required with concomitant therapy. Serum 
levels of phenytoin should be monitored following the discontinuation of fluoxetine; however, because of the 
long half-life of fluoxetine, decreases in phenytoin levels may not be clinically significant for a few weeks. 
Careful monitoring is required. 
7)  Probable Mechanism: decreased phenytoin metabolism 
8)  Literature Reports 

a)  Twenty-three reported cases of fluoxetine-phenytoin interactions that resulted in large increases in 
serum phenytoin levels and/or symptoms of phenytoin toxicity were evaluated. On the average, the 
adverse effects began within 2 weeks after fluoxetine was added to existing phenytoin therapy. The 
average increase in plasma levels in 9 evaluable cases was 161% (range 75 to 309%) and the 
maximum phenytoin serum concentration in 16 evaluable cases ranged from 22 to 53.5 mcg/mL 
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(therapeutic level, 10 to 20 mcg/mL) (FDA, 1994b).  
b)  An 84-year-old woman was stabilized on phenytoin 300 mg daily; after two months of treatment, 
fluoxetine 20 mg daily was added to her therapy and increased to 40 mg daily after 10 days (Jalil, 
1992b). Within five days of starting fluoxetine, she developed vertigo, gait ataxia, diplopia, and altered 
mental status; her phenytoin serum level had increased from 15 to 35 mcg/mL. Both phenytoin and 
fluoxetine were gradually reduced and the signs and symptoms of toxicity abated. Four weeks later she 
was rechallenged with the same dose of fluoxetine without a return of toxicity.  
c)  In another case, a 57-year-old woman who had been stabilized on phenytoin 400 mg/d for a year 
(serum level, 11.5 mcg/mL) was given fluoxetine 20 mg/d (Jalil, 1992b). Ten days later she developed 
vomiting, vertigo, trunk ataxia, limb dysmetria, and multidirectional nystagmus, and the phenytoin serum 
level was 47 mcg/mL. Fluoxetine was discontinued and all signs and symptoms of toxicity disappeared 
over a 3 week period. At 4 weeks post-fluoxetine, the phenytoin serum level was 20 mcg/mL.  
d)  A 42-year-old male with a history of grand mal seizures and aggressive behavior was receiving 
phenytoin 200 mg daily and carbamazepine 600 mg daily without resolution of his problems. His 
phenytoin level was 2.0 ng/mL and his dose was subsequently increased to 400 mg daily. Fluoxetine 20 
mg daily was added for aggression, and the patient experienced resolution of his behavioral problems 
and a cessation of his seizure activity. The phenytoin level ranged between 10.9 ng/mL and 15.7 ng/mL 
during fluoxetine therapy. However, the patient discontinued fluoxetine on his own and after a month 
experienced a recurrence of problems. Phenytoin concentration was measured at 6.6 ng/mL six weeks 
after the discontinuation of fluoxetine, despite no change in his phenytoin dose. This case report 
illustrates the need for close monitoring of phenytoin levels when fluoxetine is initiated and 
discontinued, since subtherapeutic levels of phenytoin may result if doses of phenytoin are not 
readjusted following the cessation of fluoxetine (Shad & Preskorn, 1999b).  

 
3.5.1.DB   Frovatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following 
concomitant use of sumatriptan, a 5-hydroxytryptamine-1 (5HT-1) agonist, and a serotonin specific reuptake 
inhibitor (SSRI) (Prod Info Imitrex(R) Nasal Spray, 2003). Because frovatriptan is a 5HT 1B/1D agonist, a 
similar interaction between SSRIs and frovatriptan may occur (Prod Info Frova(R), 2004). Concurrent use of 
frovatriptan and an SSRI may result in serotonin syndrome which may be life-threatening. Symptoms of 
serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid 
changes in blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and 
diarrhea. Clinicians should be aware that triptans may be commonly used intermittently and that either the 
triptan or the SSRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome with 
patients who are prescribed this combination and monitor them closely for symptoms of serotonin syndrome 
(US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as frovatriptan, and an SSRI may result in a 
life-threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.DC   Furazolidone 

1)  Interaction Effect: weakness, hyperreflexia, and incoordination 
2)  Summary: Although not its primary mechanism of action, furazolidone has monoamine oxidase inhibitor 
activity. Cases of serious sometimes fatal reactions have been reported in patients receiving selective 
serotonin reuptake inhibitors (SSRI) in combination with monoamine oxidase inhibitors (MAOIs). 
Hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma have been reported. 
Furazolidone should not be used in combination with an SSRI, or within a minimum of 14 days of 
discontinuing therapy with a MAOI (Prod Info Furoxone(R), 1999). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If concurrent therapy with furazolidone and a selective serotonin reuptake inhibitor 
(SSRI) is deemed to be necessary, closely monitor the patient for signs of serotonergic excess (mental 
status changes, diaphoresis, fever, weakness, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.DD   Galantamine 

1)  Interaction Effect: increased galantamine plasma concentrations 
2)  Summary: Based upon in vitro studies, the major enzymes involved in galantamine metabolism are 
CYP3A4 and CYP2D6. Fluoxetine is a known inhibitor of CYP2D6. In a population pharmacokinetic analysis 
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using a database of 852 Alzheimer's disease patients, several drugs which inhibit CYP2D6, including 
fluoxetine (N=48), demonstrated a 25-33% decrease in galantamine clearance. The resulting plasma 
concentration increase of galantamine may warrant caution when it is coadministered with fluoxetine. 
Monitor for galantamine toxicity including anorexia, nausea, vomiting, dizziness, arrhythmias or 
gastrointestinal bleeding (Prod Info RAZADYNE(R) ER extended release oral capsules, oral tablets, oral 
solution, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Increased galantamine plasma concentrations may result from fluoxetine inhibition 
of galantamine CYP2D6-mediated metabolism. Monitor for galantamine toxicity including anorexia, nausea, 
vomiting, dizziness, arrhythmias, or gastrointestinal bleeding (Prod Info RAZADYNE(R) ER extended 
release oral capsules, oral tablets, oral solution, 2007). 
7)  Probable Mechanism: inhibition of cytochrome CYP2D6-mediated galantamine metabolism 

 
3.5.1.DE   Gemifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Gemifloxacin should be avoided in patients receiving fluoxetine. Gemifloxacin has the 
potential to prolong the QT interval in some patients (Prod Info Factive(R), 2003). Additive effects on QT 
prolongation may occur with the concomitant use of fluoxetine and gemifloxacin (Varriale, 2001b). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of two drugs that prolong the QT interval, such as 
gemifloxacin and fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.DF   Ginkgo 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: The addition of Ginkgo biloba and/or St. John's Wort to therapy with buspirone and fluoxetine 
may have precipitated a hypomanic episode in a case report (Spinella & Eaton, 2002a). It is unclear if 
Ginkgo or St. John's Wort, the combination of both, or other patient factors, contributed to the effect. 
Theoretically, Ginkgo may increase the risk of serotonin syndrome when taken with selective serotonin 
reuptake inhibitors (SSRIs). Caution is advised, especially when ginkgo is taken to counteract sexual 
dysfunction associated with SSRIs. Ginkgo may inhibit monoamine oxidase (Sloley et al, 2000; White et al, 
1996), and has demonstrated serotonergic activity in animals (Ramassamy et al, 1992) which might 
increase the risk of serotonin syndrome when ginkgo is combined with SSRIs. The potential MAO inhibitory 
activity of ginkgo is questionable. A human study did not show MAO inhibition in the brain following oral 
consumption (Fowler et al, 2000). Ginkgo biloba extract inhibited MAO-A/MAO-B in the rat brain in vitro 
(Sloley et al, 2000; White et al, 1996) and MAO-B in human platelets in vitro (White et al, 1996). No 
significant MAO inhibition was found in mice following oral consumption (Porsolt et al, 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients closely for symptoms of serotonin syndrome if ginkgo is combined 
with selective serotonin reuptake inhibitors (SSRIs). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  A 42-year-old female experienced symptoms consistent with a mixed hypomanic episode following 
concomitant use of fluoxetine, buspirone, Ginkgo biloba, and St. John's Wort. The symptoms resolved 
following discontinuation of Ginkgo and St. John's Wort. The patient was being treated for depression 
following a mild traumatic brain injury with fluoxetine 20 milligrams (mg) twice daily and buspirone 15 
mg twice daily. Several weeks prior to presentation, buspirone was increased to 20 mg twice daily for 
persistent anxiety and the patient began taking Ginkgo biloba, melatonin, and St. John's Wort in 
unspecified doses. Melatonin was considered unlikely to have contributed to her symptoms. Ginkgo and 
St. John's Wort were considered possible contributors since they may potentiate antidepressants, and 
considering the temporal relationship between the use of the herbs and onset of symptoms and 
discontinuation of the herbs and resolution of symptoms. However, the brain injury was considered a 
possible contributor (Spinella & Eaton, 2002).  

 
3.5.1.DG   Halofantrine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Halofantrine can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes. Because fluoxetine has demonstrated QT 
prolongation at therapeutic doses and may increase the risk of arrhythmias, the concurrent administration of 

Page 88 of 215MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.22, page 88

Case 3:09-cv-00080-TMB     Document 78-30      Filed 03/24/2010     Page 88 of 215



halofantrine with fluoxetine is not recommended (Prod Info Prozac(R), 2001i; Prod Info Halfan(R), 1998). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of halofantrine and fluoxetine is not recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.DH   Haloperidol 

1)  Interaction Effect: haloperidol toxicity (pseudoparkinsonism, akathisia, tongue stiffness) and an increased 
risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk, 
2003; Prod Info Haldol(R), 2001). Fluoxetine has been shown to prolong the QTc interval at the 
recommended therapeutic dose (Prod Info Prozac(R), 2001x). Caution is advised with coadministration of 
drugs that potentially prolong the QTc interval. In addition, several case reports describe development of 
extrapyramidal symptoms when fluoxetine and haloperidol were taken together, possibly due to inhibition of 
haloperidol metabolism (Benazzi, 1996a; Goff et al, 1991a; Stein, 1991a; Tate, 1989a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and haloperidol is not recommended. 
7)  Probable Mechanism: inhibition of haloperidol metabolism by fluoxetine; theoretical additive effects on 
QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased plasma concentrations of haloperidol in 8 outpatients. Patients received 
fluoxetine 20 mg daily for 10 days with maintenance doses of haloperidol (average dose, 14 mg per 
day). After ten days, mean plasma concentrations of haloperidol had increased by 20%. Extrapyramidal 
symptom scores did not change appreciably after the addition of fluoxetine although one patient 
developed mild akathisia and another developed tremors. Extrapyramidal symptoms were expected to 
increase because of indirect inhibition of dopamine synthesis by fluoxetine (Goff et al, 1991).  
b)  A 39-year-old male experienced tardive dyskinesia with concomitant fluoxetine and haloperidol 
therapy. He was taking fluoxetine 20 mg daily for 2 months, then haloperidol 2 mg twice daily was 
started and later lowered to 1 mg per day. Five months later during a routine examination, tardive 
dyskinesia was diagnosed. The suggested mechanism was the down-regulation of dopamine activity 
(Stein, 1991).  
c)  A 39-year-old female developed tardive dyskinesia associated with concomitant fluoxetine and 
haloperidol therapy. She had been taking haloperidol 2 to 5 mg a day for two years (both with and 
without benztropine) with occasional mild, reversible extrapyramidal symptoms. Five days before 
stopping haloperidol, she started taking fluoxetine, which was increased over several days to 40 mg 
twice a day. After two weeks of fluoxetine she took haloperidol 5 mg each on two consecutive days 
(along with continuation of fluoxetine). She then experienced severe tongue stiffness, parkinsonism, 
and akathisia. Both fluoxetine and haloperidol were withdrawn. During the next seven days her 
extrapyramidal symptoms gradually disappeared (Tate, 1989).  
d)  A 40-year-old male developed urinary retention while taking fluoxetine and haloperidol. During a 
recurrence of depression, the patient was treated with fluoxetine 20 mg per day, alprazolam 1.5 mg per 
day, and haloperidol 1 mg per day. The patient had previously taken fluoxetine and alprazolam without 
incident. Approximately one week after beginning therapy, the patient developed difficulty in voiding 
urine, dilated pupils, dry mouth, palpitations, restlessness, hand tremors, and insomnia. After 
discontinuation of haloperidol and alprazolam, side effects ceased within one week. The authors 
postulated that the interaction was due to fluoxetine inhibition of cytochrome CYP2D6, which 
metabolizes haloperidol (Benazzi, 1996).  

 
3.5.1.DI   Halothane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, halothane should be 
administered cautiously with other drugs which are also known to prolong the QTc interval, including 
fluoxetine (Owens, 2001; Prod Info Prozac(R), 2001). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of halothane with other agents that can prolong the 
QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.DJ   Heparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
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with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.DK   Hydroquinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
Ia antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Prod Info 
Quinaglute Dura-tabs(R), 1999). Fluoxetine has demonstrated QT prolongation at therapeutic doses (Prod 
Info Prozac(R), 2001z). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
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6)  Clinical Management: The concurrent administration of class Ia antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.DL   Hydroxytryptophan 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, 
mental status changes) 
2)  Summary: Hydroxytryptophan (5-HTP) may potentiate the serotonergic effect of selective serotonin 
reuptake inhibitors (SSRIs) (Meltzer et al, 1997a). Since 5-HTP increases serotonin levels, when combined 
with an SSRI, the serotonin level may be increased sufficiently to produce serotonin syndrome. Caution is 
advised with concomitant use of 5-HTP and SSRIs. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: No cases have been reported of serotonin syndrome resulting from this 
combination. Caution is advised if hydroxytryptophan (5-HTP) and a selective serotonin reuptake inhibitor 
(SSRI) are used concomitantly. Monitor the patient for early signs of serotonin syndrome such as anxiety, 
confusion, and disorientation. 
7)  Probable Mechanism: additive serotonergic effect 
8)  Literature Reports 

a)  Hydroxytryptophan (5-HTP) (200 milligrams (mg) orally) as a single dose increased plasma cortisol 
and prolactin levels in both medicated and unmedicated patients with major depression or obsessive 
compulsive disorder (OCD). These responses were greater if the patient was also taking fluoxetine (n = 
16) (p less than 0.0001). Mean fluoxetine dose for depressed patients was 44 mg/day,and for OCD 
patients it was 60 mg/day. Cortisol or prolactin (PRL) levels in patients taking 5-HTP with tricyclic 
antidepressants (n = 14) or those receiving no medication (n = 83) were not significantly different from 
each other. A measurement of serotonergic effects of antidepressants can be evaluated by measuring 
hypothalamic-pituitary-adrenal (HPA) axis or PRL response. No clinical manifestations of serotonin 
syndrome were reported in patients taking 5-HTP concomitantly with fluoxetine (Meltzer et al, 1997).  

 
3.5.1.DM   Ibuprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DN   Ibutilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
III antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Allen et al, 2002; 
Prod Info Tikosyn(TM) dofetilide capsules, 1999; Prod Info Corvert(R), 1998). Fluoxetine has been shown to 
prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
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7)  Probable Mechanism: additive effects on QT prolongation 
 
3.5.1.DO   Iloperidone 

1)  Interaction Effect: increased plasma concentrations of iloperidone 
2)  Summary: Coadministration of iloperidone and fluoxetine results in increased plasma levels of 
iloperidone and therefore requires a dose reduction of iloperidone (Prod Info FANAPT(TM) oral tablets, 
2009). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: established 
6)  Clinical Management: If administered with fluoxetine, reduce iloperidone doses by one-half. Upon 
withdrawal of fluoxetine from the combination therapy, resume the previous iloperidone dose (Prod Info 
FANAPT(TM) oral tablets, 2009). 
7)  Probable Mechanism: inhibition of the CYP2D6-mediated metabolism of iloperidone 
8)  Literature Reports 

a)  Coadministration of fluoxetine 20 mg twice daily for 21 days and iloperidone 3 mg (single doses) in 
23 healthy volunteers (ages 29 to 44 years) classified as CYP2D6 extensive metabolizers, increased 
the AUC of iloperidone and the P88 metabolite by 2- to 3-fold, and decreased the AUC of the P95 
metabolite by one-half (Prod Info FANAPT(TM) oral tablets, 2009). 

 
3.5.1.DP   Iloprost 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.DQ   Imipramine 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an 
increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval 
at the recommended therapeutic dose (Prod Info Prozac(R), 2001h; Marshall & Forker, 1982). Even though 
no formal drug interaction studies have been done which demonstrate QT prolongation, the coadministration 
of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluoxetine, is not 
recommended (Prod Info Elavil(R), 1999). In addition, concurrent use of fluoxetine and TCAs such as 
desipramine, nortriptyline, and imipramine has resulted in significant increases in TCA concentrations 
(Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Goodnick, 1989a; 
Bell & Cole, 1988a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 
4 patients. After the addition of fluoxetine, the ratio of antidepressant level to dose increased by 109% 
to 486% in the patients. Three patients developed clinical symptoms (anticholinergic effects, 
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
1989).  
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy 
subjects. When fluoxetine (20 mg daily) was added to desipramine (50 mg daily), the mean maximum 
concentration of desipramine increased by 278% and the area under the concentration-time curve 
increased by 342%. Desipramine trough concentrations continued to be 198% above baseline three 
weeks after fluoxetine was discontinued. The same study compared pharmacokinetics of desipramine 
when combined with sertraline. The impact of sertraline was modest, resulting in small and short-term 
increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations 
when fluoxetine was added. Desipramine serum levels ranged from 109 to 150 ng/mL with oral doses of 
300 mg at bedtime prior to fluoxetine therapy. Following the addition of oral fluoxetine 20 mg daily to the 
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regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose was 
increased to 40 mg/day three days later, and the desipramine serum level was 419 ng/mL after four 
days. A worsening of depression and severe fatigue coincided with the increases in desipramine serum 
levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg daily reduced the 
desipramine serum level to 231 ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with 
alertness and memory while receiving fluoxetine 40 mg daily and desipramine 150 mg daily for five 
weeks; fluoxetine was discontinued and the blood levels of desipramine decreased from 938 to 48 
ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
fluoxetine therapy. Prior to fluoxetine therapy, the patient's measured levels of desipramine had ranged 
from 148 to 160 ng/mL on a regimen of 300 mg daily. Five weeks after the addition of fluoxetine 20 mg 
daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 527 
ng/mL. The desipramine dose was lowered to 200 mg/day; eleven days later, the level was 244 ng/mL; 
the patient reported decreased energy, impaired short-term memory, and some "garbled" speech, as 
well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to 50 
mg/day; the adverse effects resolved in six days. Eight days later, the desipramine level was 122 ng/mL 
(Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased 
desipramine level and new onset of delirium in a 69-year-old male within 10 days of the addition of 
fluoxetine to the patient's regimen (Preskorn et al, 1990).  

 
3.5.1.DR   Indomethacin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DS   Indoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
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to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.DT   Insulin Aspart, Recombinant 

1)  Interaction Effect: hypoglycemia 
2)  Summary: Fluoxetine may increase the blood glucose-lowering effect of insulin and the susceptibility to 
hypoglycemia (Prod Info EXUBERA(R) inhalation powder inhaler, 2006; Prod Info NOVOLOG(R), 2005; 
Prod Info LEVEMIR(R) injection, 2005; Prod Info LANTUS(R) subcutaneous injection, 2004; Prod Info 
Apidra(TM), 2004). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Blood glucose levels should be closely monitored when fluoxetine is added or 
discontinued in a patient receiving insulin. Lower doses of insulin may be required with concomitant therapy. 
7)  Probable Mechanism: additive hypoglycemia 

 
3.5.1.DU   Insulin Detemir 

1)  Interaction Effect: hypoglycemia 
2)  Summary: Fluoxetine may increase the blood glucose-lowering effect of insulin and the susceptibility to 
hypoglycemia (Prod Info EXUBERA(R) inhalation powder inhaler, 2006; Prod Info NOVOLOG(R), 2005; 
Prod Info LEVEMIR(R) injection, 2005; Prod Info LANTUS(R) subcutaneous injection, 2004; Prod Info 
Apidra(TM), 2004). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Blood glucose levels should be closely monitored when fluoxetine is added or 
discontinued in a patient receiving insulin. Lower doses of insulin may be required with concomitant therapy. 
7)  Probable Mechanism: additive hypoglycemia 

 
3.5.1.DV   Insulin Glargine, Recombinant 

1)  Interaction Effect: hypoglycemia 
2)  Summary: Fluoxetine may increase the blood glucose-lowering effect of insulin and the susceptibility to 
hypoglycemia (Prod Info EXUBERA(R) inhalation powder inhaler, 2006; Prod Info NOVOLOG(R), 2005; 
Prod Info LEVEMIR(R) injection, 2005; Prod Info LANTUS(R) subcutaneous injection, 2004; Prod Info 
Apidra(TM), 2004). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Blood glucose levels should be closely monitored when fluoxetine is added or 
discontinued in a patient receiving insulin. Lower doses of insulin may be required with concomitant therapy. 
7)  Probable Mechanism: additive hypoglycemia 

 
3.5.1.DW   Insulin Glulisine 

1)  Interaction Effect: hypoglycemia 
2)  Summary: Fluoxetine may increase the blood glucose-lowering effect of insulin and the susceptibility to 
hypoglycemia (Prod Info EXUBERA(R) inhalation powder inhaler, 2006; Prod Info NOVOLOG(R), 2005; 
Prod Info LEVEMIR(R) injection, 2005; Prod Info LANTUS(R) subcutaneous injection, 2004; Prod Info 
Apidra(TM), 2004). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Blood glucose levels should be closely monitored when fluoxetine is added or 
discontinued in a patient receiving insulin. Lower doses of insulin may be required with concomitant therapy. 
7)  Probable Mechanism: additive hypoglycemia 

 
3.5.1.DX   Insulin Human Inhaled 

1)  Interaction Effect: hypoglycemia 
2)  Summary: Fluoxetine may increase the blood glucose-lowering effect of insulin and the susceptibility to 
hypoglycemia (Prod Info EXUBERA(R) inhalation powder inhaler, 2006; Prod Info NOVOLOG(R), 2005; 
Prod Info LEVEMIR(R) injection, 2005; Prod Info LANTUS(R) subcutaneous injection, 2004; Prod Info 
Apidra(TM), 2004). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Blood glucose levels should be closely monitored when fluoxetine is added or 
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discontinued in a patient receiving insulin. Lower doses of insulin may be required with concomitant therapy. 
7)  Probable Mechanism: additive hypoglycemia 

 
3.5.1.DY   Iproniazid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1999f; 
Sternbach, 1991k; Coplan & Gorman, 1993i; Feighner et al, 1990i; Kline et al, 1989i; Suchowersky & de 
Vries, 1990i). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluoxetine and iproniazid is contraindicated. Wait at least two 
weeks after discontinuing a MAO inhibitor before initiating fluoxetine therapy. In addition, wait at least five 
weeks after discontinuing fluoxetine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991j). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991j). If the syndrome is 
not recognized and correctly treated, death can result.  
b)  It has been suggested that fluoxetine therapy be discontinued for at least five weeks before 
beginning therapy with a monoamine oxidase inhibitor. A 28-year old woman discontinued fluoxetine for 
six weeks before starting therapy with tranylcypromine. Over the next few days the patient developed 
fever, paresthesias, confusion, abdominal cramping, and various other CNS symptoms. Upon 
discontinuation of tranylcypromine, the patient's symptoms began to resolve. Blood samples taken three 
days after discontinuation of tranylcypromine revealed no presence of fluoxetine; however, the 
norfluoxetine level was 84 ng/mL (Coplan & Gorman, 1993h).  
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or 
tranylcypromine (n=4) include tremor (50%), agitation or restlessness (42%), mental status changes 
(42%), myoclonus (33%), diarrhea (33%), and blood pressure changes (25%) (Feighner et al, 1990h). 
All but one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, 
anticonvulsants, antidepressants) that may have contributed to the adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy 
(Kline et al, 1989h). Headache, muscle contractions, insomnia, and unsteady gait were reported on the 
second day. Thioridazine and tryptophan were added to her therapy. The patient experienced fever, 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
later.  
e)  Two cases suggestive of an interaction between fluoxetine and selegiline have been reported. One 
case involved a first episode of mania being observed approximately one month after adding selegiline 
to fluoxetine therapy. The patient improved two months after both drugs were discontinued, and no 
further details were provided. The second case involved diaphoresis, vasoconstriction, and cyanosis of 
the hands which occurred in close temporal relationship to adding fluoxetine and selegiline. Both drugs 
were discontinued, with relatively quick resolution of symptoms. Rechallenge with fluoxetine alone 
occurred without incident (Suchowersky & de Vries, 1990h).  

 
3.5.1.DZ   Isocarboxazid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1999i; 
Sternbach, 1991q; Coplan & Gorman, 1993o; Feighner et al, 1990o; Kline et al, 1989o; Suchowersky & de 
Vries, 1990o). Concomitant use is contraindicated (Prod Info Marplan(R), 1998). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of fluoxetine and a MAO inhibitor is contraindicated. Wait at least 
two weeks after discontinuing a MAO inhibitor before initiating fluoxetine therapy. In addition, wait at least 
five weeks after discontinuing fluoxetine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
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produce a toxic reaction known as serotonin syndrome (Sternbach, 1991p). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991p). If the syndrome is 
not recognized and correctly treated, death can result.  
b)  It has been suggested that fluoxetine therapy be discontinued for five weeks before beginning 
therapy with a monoamine oxidase inhibitor. However, one case report describes a 28-year old woman 
who had discontinued a 2-year fluoxetine regimen for six weeks before starting therapy with 
tranylcypromine. Over the next few days the patient developed fever, paresthesias, confusion, 
abdominal cramping, and various other CNS symptoms. Upon discontinuation of tranylcypromine, the 
patient's symptoms began to resolve. Blood samples taken three days after discontinuation of 
tranylcypromine revealed no presence of fluoxetine; however, the norfluoxetine level was 84 ng/mL 
(Coplan & Gorman, 1993n).  
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or 
tranylcypromine (n=4) include tremor (50%), agitation or restlessness (42%), mental status changes 
(42%), myoclonus (33%), diarrhea (33%), and blood pressure changes (25%) (Feighner et al, 1990n). 
All but one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, 
anticonvulsants, antidepressants) that may have contributed to the adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy 
(Kline et al, 1989n). Headache, muscle contractions, insomnia, and unsteady gait were reported on the 
second day. Thioridazine and tryptophan were added to her therapy. The patient experienced fever, 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
later.  
e)  Interactions between fluoxetine and selegiline were suggested in two case reports (Suchowersky & 
de Vries, 1990n). One case involved a first episode of mania being observed approximately one month 
after adding selegiline to fluoxetine therapy. The patient improved two months after both drugs were 
discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.EA   Isoflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, isoflurane should be 
administered cautiously with other drugs which are also known to prolong the QTc interval, including 
fluoxetine (Owens, 2001a; Prod Info Prozac(R), 2001k). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of isoflurane with other agents that can prolong the 
QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.EB   Isoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 
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3.5.1.EC   Isradipine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Isradipine can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes. Because fluoxetine may also prolong the QT 
interval and increase the risk of arrhythmias, the concurrent administration of isradipine with fluoxetine is not 
recommended (Prod Info DynaCirc(R), 2000). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of isradipine and fluoxetine is not recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.ED   Ketoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EE   Ketorolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EF   Lamifiban 

1)  Interaction Effect: an increased risk of bleeding 
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2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.EG   Levomethadyl 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be used with 
levomethadyl. Possible pharmacodynamic interactions can occur between levomethadyl and potentially 
arrhythmogenic agents such as fluoxetine that prolong the QT interval (Prod Info Orlaam(R), 2001). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Levomethadyl is contraindicated in patients being treated with fluoxetine as it may 
precipitate QT prolongation and interact with levomethadyl. 
7)  Probable Mechanism: unknown 

 
3.5.1.EH   Lexipafant 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.EI   Lidoflazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Lidoflazine and fluoxetine have been shown to prolong the QTc interval at the recommended 
therapeutic dose (Prod Info Prozac(R), 2001g; Hanley & Hampton, 1983). Even though no formal drug 
interaction studies have been done, the coadministration of drugs known to prolong the QTc interval is not 
recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of lidoflazine and fluoxetine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.EJ   Linezolid 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Linezolid is a reversible, nonselective monoamine oxidase inhibitor (MAOI). Concurrent 
administration or overlapping therapy with fluoxetine and a MAOI may result in CNS toxicity or serotonin 
syndrome, a hyperserotonergic state characterized by symptoms such as restlessness, myoclonus, changes 
in mental status, hyperreflexia, diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been 
reported. There have been spontaneous reports of serotonin syndrome associated with concomitant use of 
linezolid and serotonergic agents, including fluoxetine (Thomas et al, 2004; Steinberg & Morin, 2007; Prod 
Info ZYVOX(R) IV injection, oral tablets, oral suspension, 2008; Prod Info PROZAC(R) oral capsules, oral 
solution, 2006). If these agents are used concomitantly, monitor for serotonin syndrome effects, including 
confusion, delirium, restlessness, tremors, blushing, diaphoresis, and hyperpyrexia. If symptoms occur, 
consider discontinuation of either one or both of the agents (Prod Info ZYVOX(R) IV injection, oral tablets, 
oral suspension, 2008). A washout period of 2 weeks is usually recommended following discontinuation of 
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an MAOI and initiation of fluoxetine. Following discontinuation of fluoxetine, a washout period of 5 weeks is 
usually recommended prior to initiation of an MAOI (Prod Info PROZAC(R) oral capsules, oral solution, 
2006). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Unless carefully monitored for serotonin syndrome, linezolid should not be 
administered to patients taking fluoxetine(Prod Info ZYVOX(R) IV injection, oral tablets, oral suspension, 
2008). A washout period of 2 weeks is usually recommended following discontinuation of an MAOI and 
initiation of fluoxetine. Following discontinuation of fluoxetine, a washout period of 5 weeks is usually 
recommended prior to initiation of an MAOI (Prod Info PROZAC(R) oral capsules, oral solution, 2006). If 
fluoxetine and linezolid are used concomitantly, monitor closely for symptoms of serotonin syndrome such 
as neuromuscular abnormalities (including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral 
hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, mydriasis, diaphoresis, and 
diarrhea), and mental status changes (including agitation and delirium). Serotonin syndrome can be life-
threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive care 
and other therapy as necessary (Boyer & Shannon, 2005). 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  A 4-year-old female patient, weighing 12.8 kg, experienced serotonin syndrome-like symptoms 
following concomitant use of linezolid and fluoxetine. Eleven days after receiving fluoxetine 5 mg daily 
for acute stress disorder in response to a burn injury, the patient received oral linezolid 140 mg every 12 
hours. Two days later, she was premedicated with oral fentanyl 200 mcg prior to a wound debridement 
procedure. Shortly afterwards, she became agitated and had myoclonus in her arms and legs. She also 
had mydriasis, was unable to visually track across midline, and her gaze deviated to the lower left 
quadrant. Discontinuation of fluoxetine and initiation of oral diphenhydramine 25 mg led to partial 
improvement in symptoms. Subsequently, linezolid was discontinued and replaced with an alternate 
antibiotic. Symptoms of agitation, myoclonic movements, and nystagmus resolved over the next 2 days 
(Thomas et al, 2004). 
b)  The concomitant administration of fluoxetine and linezolid was associated with mild symptoms of 
serotonin syndrome in a 23-year-old male as described in a case report. The patient, who had recently 
achieved complete remission of acute myelogenous leukemia and was admitted for maintenance 
chemotherapy, routinely received treatment with oral fluoxetine 60 mg once daily, oral methadone 75 
mg once daily, oral voriconazole 300 mg twice daily, transdermal nicotine patch 21 mg (changed daily), 
oral lorazepam 2 mg twice daily (with 1 mg doses as needed every 4 hours), and oral quetiapine 200 
mg every evening. On day 9 of admission, the fluoxetine dose was increased to 80 mg daily for mood 
instability, and linezolid 600 mg every 12 hours was initiated on day 43. Within 12 hours of initiating 
linezolid, the patient experienced physical discomfort and severe abdominal pain (described as feeling 
like a "runner's cramp" and making it "difficult to breathe"). The discomfort continued following another 4 
doses of linezolid over the next day. On day 47, linezolid was discontinued, after a total of 6 linezolid 
doses, and the pain and other symptoms resolved within 48 hours. During linezolid therapy, vital signs 
and laboratory results were unremarkable, except for chemotherapy-induced neutropenia, 
thrombocytopenia, and anemia (Steinberg & Morin, 2007). 
c)  A retrospective chart review identified one highly probable case of serotonin syndrome in a patient 
who received concomitant therapy with linezolid and venlafaxine, followed by citalopram. Charts of 72 
inpatients who received linezolid and an SSRI or venlafaxine within 14 days of each other were 
reviewed for a diagnosis of serotonin syndrome (SS) using the Sternbach and the Hunter Serotonin 
Toxicity criteria. Of these patients, 52 (72%) were treated concomitantly with linezolid and an SSRI or 
venlafaxine. Four patients met the criteria for having either high or low probability of SS. Of these, one 
case involved an 81-year-old woman who was diagnosed with a high probability of having SS after 
receiving concomitant linezolid and venlafaxine followed by citalopram. Linezolid was given for a 
vancomycin-resistant Enterococcus urinary tract infection. When the patient presented, she refused to 
eat, was confused as to time and place, and began shouting. Although she appeared to have met 6 of 
the Sternbach criteria and 4 of the Hunter criteria for SS, a diagnosis of SS was not documented in her 
chart. Her blood pressure was 180 mm Hg with a heart rate of 120 beats/min, and a respiratory rate of 
50 breaths/min. The following day, she barely spoke and could not be aroused; additional symptoms 
included lethargy, extremity twitching and jerking, eyes rolled back in her head, and labored breathing. 
Linezolid was discontinued, and she was sedated and intubated. Five days following onset of symptoms 
and 2 days after linezolid was stopped, she was extubated and had returned to baseline mental status 
with the ability to communicate (Taylor et al, 2006). 
d)  In one case report, a 39-year-old female experienced symptoms of serotonin syndrome after 
concomitant treatment with fluoxetine and linezolid. She was admitted to the emergency room after 
being found unresponsive at home. This patient had a history of depression, suicide attempts and 
alcohol dependency. Before admission, her medications consisted of disulfiram, fluoxetine, buspirone, 
cyclobenzaprine, and folate. All medications were discontinued upon admission. The patient was given 
two doses of physostigmine for anticholinergic symptoms believed to be caused by a cyclobenzaprine 
overdose. Two days after admission, the patient became sedated, developed tachycardia, and had 
sporadic agitation presumably due to alcohol withdrawal. She was given lorazepam and haloperidol for 
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the alcohol withdrawal and agitation. On day five, she was intubated for respiratory depression thought 
to be from either pneumonia or respiratory suppression from lorazepam. The patient received 
vancomycin for methicillin-resistant staphylococcus aureus (sputum) and on day thirteen, was 
extubated and her mental status improved. On day eighteen, vancomycin was changed to linezolid. 
Immediate changes in her mental status were apparent. She experienced convulsions, tremors, 
weakness, and perspiration. After two doses of linezolid, the patient had a temperature of 98 degrees, 
blood pressure of 140/90, a heart rate of 170, and respirations of 18. Linezolid was discontinued and 
the vancomycin regimen restarted. The patient was diagnosed with benzodiazepine withdrawal, 
neuroleptic syndrome, sepsis, meningitis, and serotonin syndrome. Serotonin syndrome was diagnosed 
as a likely drug interaction between linezolid and fluoxetine (Morales & Vermette, 2005). 

 
3.5.1.EK   Lithium 

1)  Interaction Effect: possible increased lithium concentrations and/or an increased risk of SSRI-related 
serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Concomitant use of lithium and various SSRIs has been associated with enhanced side 
effects of either or both drugs, and with or without elevated lithium levels. The combination has resulted in 
neurotoxicity and increased lithium levels in one case report (Salama & Shafey, 1989a). Signs and 
symptoms of lithium toxicity and serotonin syndrome have also been reported in patients who demonstrated 
therapeutic serum lithium levels while on concurrent fluoxetine and lithium (Muly et al, 1993a; Noveske et al, 
1989a). Two studies have failed to identify a pharmacokinetic interaction between lithium and citalopram 
(Gram et al, 1993a; Baumann et al, 1996a). Combined administration of citalopram (40 mg daily for 10 days) 
and lithium (30 mmol/day for 5 days) had no significant effect on the pharmacokinetics of citalopram or 
lithium. However, plasma lithium levels should be monitored with appropriate adjustment to the lithium dose 
in accordance with standard clinical practice. Lithium may enhance the serotonergic effects of citalopram, 
therefore caution should be exercised when citalopram and lithium are coadministered (Prod Info Celexa(R), 
2004). Concurrent use of fluvoxamine and lithium has led to case reports of increased lithium levels and 
neurotoxicity, serotonin syndrome, somnolence, and mania (Salama & Shafey, 1989a; Ohman & Spigset, 
1993a; Evans & Marwick, 1990; Burrai et al, 1991a). No pharmacokinetic interference was apparent during a 
multiple-dose study of coadministered lithium and paroxetine (Prod Info Paxil CR(TM), 2003). If these two 
agents are to be given concomitantly, the manufacturer suggests that caution be used until more clinical 
experience is available. Drug interactions leading to lithium toxicity have been reported when lithium was 
coadministered with fluoxetine and fluvoxamine (both in the same pharmacological class as paroxetine, eg, 
selective serotonin reuptake inhibitors) (Ohman & Spigset, 1993a; Salama & Shafey, 1989a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Monitor patients on concurrent lithium and selective serotonin reuptake inhibitor 
therapy for increased plasma concentrations of lithium. In addition, monitor patients for signs and symptoms 
associated with serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Concomitant administration of oral lithium carbonate and oral fluoxetine resulted in increased lithium 
serum levels with lithium toxicity in a 44-year-old woman with a bipolar affective disorder (Salama & 
Shafey, 1989). Fluoxetine 20 mg daily was added to a regimen of lithium 1200 mg daily following patient 
complaints of weakness, tiredness, decreased concentration, and early morning awakening. Lithium 
serum levels increased to 1.7 mEq/L from a range of 0.75 to 1.15 mEq/L prior to fluoxetine. Fluoxetine 
was discontinued and the dose of lithium decreased; this resulted in a decrease in the lithium serum 
level within 48 hours to 1.2 mEq/L. The neurologic symptoms subsided within seven days as the lithium 
serum level decreased to 0.9 mEq/L. The contribution of fluoxetine to lithium toxicity in this patient was 
obscured by the fact that the lithium was reduced at the time of fluoxetine withdrawal. 
b)  A 53-year old woman who had been taking fluoxetine 20 mg daily and lorazepam 0.5 mg four times 
daily for a major depressive disorder had lithium 900 mg per day added to her regimen in order to 
augment her response to fluoxetine. Within 48 hours, the patient became confused, ataxic, and 
developed a coarse tremor in her right arm. Vital signs showed a rectal temperature of 101 degrees F, 
and laboratory values were normal except for an elevated leukocyte count and slightly elevated bilirubin 
level. After discontinuation of lithium and fluoxetine, the patient's symptoms resolved over the next four 
days. At no point did the lithium levels reach a toxic level, suggesting that the patient's symptoms were 
due to a toxic reaction between fluoxetine and lithium (Noveske et al, 1989). 
c)  Serotonin syndrome was precipitated when lithium 300 mg twice daily was added to a three-month 
regimen of fluoxetine 40 mg per day. Five days later, the patient's lithium level was measured at 0.65 
mEq/L and the dose was increased to 300 mg three times daily. Two days after this dosage change, the 
patient experienced akathisia, myoclonus, hyperreflexia, shivering, tremor, diarrhea, and incoordination. 
After discontinuation of lithium and initiation of cyproheptadine therapy, the patient's symptoms began to 
improve. The patient was discharged on a regimen of fluoxetine 40 mg per day without further 
symptoms of serotonin syndrome (Muly et al, 1993). 
d)  Eight healthy male volunteers completed three phases of an interaction study to determine the 
effects of coadministered lithium and citalopram. All subjects were extensive metabolizers of sparteine, 
indicating normal cytochrome P450 2D6 enzyme activity. Although lithium is not influenced by drug 
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oxidation, citalopram metabolites are excreted by the kidney, as is lithium. Each subject received 
citalopram 40 mg alone as a single daily dose for 10 days, lithium 30 mmol (1980 mg) alone daily for 
five days, and lithium coadministered with citalopram on days 3-7. At least two weeks separated each 
treatment phase. Results showed that the concurrent administration of citalopram and lithium did not 
significantly alter the pharmacokinetics of lithium (Gram et al, 1993). 
e)  Twenty-four patients experiencing depression (DSM III criteria) were randomized under double-blind 
conditions to receive citalopram (40 mg to 60 mg daily) and lithium carbonate (800 mg daily) or placebo. 
All of the subjects had failed to respond to four weeks of citalopram monotherapy. Lithium was 
coadministered on days 29 to 42. No evidence of a pharmacokinetic interaction between lithium and 
citalopram was noted, and cotherapy was well tolerated (Baumann et al, 1996). 
f)  Serotonin syndrome was described in a 53-year-old patient who was stabilized on lithium 1400 mg 
daily (serum level 0.71 mmol/L) and was given fluvoxamine 50 mg daily. Over a 10-day period the 
fluvoxamine dose was increased to 200 mg daily; tremor and difficulty with fine hand movements 
developed. After two weeks, tremor, impaired motor function coordination, marked bilateral 
hyperreflexia of biceps and knee jerks, and clonus in both ankles were seen. After 12 weeks of 
continued therapy, during which time no further deterioration occurred, nortriptyline 100 mg daily 
replaced fluvoxamine, and the neuromuscular symptoms abated over a 2-week period. After four weeks 
the patient's neurological exam was normal (Ohman & Spigset, 1993). 
g)  Three cases of mania were reported in patients who were treated with lithium and fluvoxamine. The 
mania appeared 10 days, four weeks, and five weeks, respectively, after cotherapy was begun. 
Fluvoxamine was discontinued and, in two of the three patients, the mania resolved, and successful 
treatment of depression occurred with lithium alone. The third patient improved, but depression 
reappeared within a month of fluvoxamine discontinuation (Burrai et al, 1991). 
h)  In an open-labeled, placebo-controlled study, lithium 600 mg was administered to 16 subjects orally 
twice daily on days one through eight and once in the morning on day nine. In addition, oral sertraline 
100 mg or placebo was given twice, ten hours and two hours prior to lithium dosing on day nine. The 
steady-state lithium level was only decreased by 1.4% (0.01 mEq/L) and the lithium renal clearance 
increased by 6.9% (0.11 L/hour) when sertraline was coadministered. Seven subjects experienced side 
effects, mainly tremors, after receiving lithium and sertraline, whereas no subjects who ingested 
placebo and lithium experienced side effects (Wilner et al, 1991). 

 
3.5.1.EL   Lorcainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
I antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Prod Info 
Tambocor(R) flecainide acetate, 1998). Fluoxetine has been shown to prolong the QTc interval at the 
recommended therapeutic dose (Prod Info Prozac(R), 2001w). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class I antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.EM   Lornoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
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b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EN   Meclofenamate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EO   Mefenamic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.EP   Mefloquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose 
(Prod Info Prozac(R), 2001p). Even though no formal drug interaction studies have been done, caution is 
advised if mefloquine is used with other drugs which can prolong the QTc interval (Prod Info Lariam(R), 
1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and mefloquine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 

Page 102 of 215MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.22, page 102

Case 3:09-cv-00080-TMB     Document 78-30      Filed 03/24/2010     Page 102 of 215



3.5.1.EQ   Meloxicam 
1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.ER   Meperidine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: A 43-year-old male on fluoxetine every other day experienced serotonin syndrome 
immediately after intravenous meperidine was administered (Tissot, 2003). If fluoxetine and meperidine are 
used concomitantly, monitor closely for symptoms of serotonin syndrome. Serotonin syndrome can be life-
threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive care 
and other therapy as necessary (Boyer & Shannon, 2005). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with coadministration of fluoxetine and 
meperidine and therefore, concomitant use is discouraged (Tissot, 2003). If fluoxetine and meperidine are 
used concomitantly, monitor closely for symptoms of serotonin syndrome such as neuromuscular 
abnormalities (including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hypertonicity, and 
shivering), autonomic hyperactivity (including tachycardia, mydriasis, diaphoresis, the presence of bowel 
sounds, and diarrhea), and mental status changes (including agitation and delirium). Serotonin syndrome 
can be life-threatening. If serotonin syndrome develops, discontinue the offending agents and provide 
supportive care and other therapy as necessary (Boyer & Shannon, 2005). 
7)  Probable Mechanism: additive pharmacologic effects 
8)  Literature Reports 

a)  A 43-year-old male on fluoxetine every other day experienced serotonin syndrome immediately after 
intravenous meperidine was administered. His other medications were rosiglitazone and fenofibrate. His 
medical history includes type 2 diabetes, dyslipidemia, and recurrent episodes of pancreatitis. Prior to 
this adverse event he received meperidine and midazolam, while not on fluoxetine, without any sequela. 
Before an endoscopy procedure he was administered intravenous midazolam and 50 mg of intravenous 
meperidine. He immediately became agitated and restless. He was unable to follow verbal commands 
because of confusion. Blood pressure (180/100 mm Hg) and heart rate (130 bpm) increased and 
oxygen saturation decreased to 95%. He had diaphoresis and dilated pupils. Within 10 minutes his 
blood pressure started to decrease. He had an episode of diarrhea. Over the next 10 to 15 minutes, his 
agitation subsided, he remained sleepy and confused, and blood pressure and heart continued to 
decrease to baseline. His temperature was 98.4 degrees Farenheit. After 60 to 90 minutes his 
sensorium appeared to clear and diaphoresis resolved. The patient remained afebrile with stable vital 
signs over the next 24 hours. He was treated with hydromorphone for abdominal pain without any 
adverse reaction. Several weeks later he received fentanyl, midazolam, and propofol pre-endoscopy 
without any event, but had not taken fluoxetine for 2 weeks before the procedure (Tissot, 2003). 

 
3.5.1.ES   Mesoridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose 
(Prod Info Prozac(R), 2001ad). Although citing no data, the manufacturer of mesoridazine states that 
concomitant use with other drugs which prolong the QT interval is contraindicated (Prod Info Serentil(R), 
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2000). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and mesoridazine is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.ET   Methylergonovine 

1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with 
increased plasma concentrations of ergot derivatives, the concurrent use of fluoxetine and ergot derivatives 
is contraindicated. Fluoxetine and ergot derivatives are both metabolized by cytochrome P450 3A4 
enzymes, and the competition for metabolism could result in an increased plasma concentration of the ergot 
derivative (Prod Info Cafergot(R), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluoxetine and ergot derivatives is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluoxetine 

 
3.5.1.EU   Methylphenidate 

1)  Interaction Effect: increased selective serotonin reuptake inhibitor plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the 
metabolism of selective serotonin reuptake inhibitors (SSRIs). Downward dose adjustments of the SSRI may 
be necessary when it is used concurrently with methylphenidate. Additionally, when initiating or 
discontinuing methylphenidate, the SSRI dose may need to be adjusted as needed (Prod Info METADATE 
CD(R) extended-release oral capsules, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing methylphenidate to patients who take an selective 
serotonin reuptake inhibitor (SSRI). Concomitant use of methylphenidate and an SSRI may cause elevated 
SSRI plasma concentrations. Consider a decrease in the dose of SSRI when these agents are 
coadministered. Additionally, consider adjusting the SSRI dose if necessary when initiating or discontinuing 
methylphenidate therapy (Prod Info METADATE CD(R) extended-release oral capsules, 2007). 
7)  Probable Mechanism: inhibition of selective serotonin reuptake inhibitor metabolism by methylphenidate 

 
3.5.1.EV   Methysergide 

1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with 
increased plasma concentrations of ergot derivatives, the concurrent use of fluoxetine and ergot derivatives 
is contraindicated. Fluoxetine and ergot derivatives are both metabolized by cytochrome P450 3A4 
enzymes, and the competition for metabolism could result in an increased plasma concentration of the ergot 
derivative (Prod Info Cafergot(R), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluoxetine and ergot derivatives is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluoxetine 

 
3.5.1.EW   Metoprolol 

1)  Interaction Effect: an increased risk of metoprolol adverse effects (shortness of breath, bradycardia, 
hypotension, acute heart failure) 
2)  Summary: To date, little information is available related to the effects of combined fluoxetine and 
metoprolol. A case report described a possible interaction between metoprolol and fluoxetine resulting in 
bradycardia (Walley et al, 1993a). Fluoxetine is a potent inhibitor of hepatic cytochrome P450 2D6, the 
isoenzyme that catalyzes metoprolol metabolism (DeVane, 1994). Additional research is needed to further 
assess the effect of fluoxetine on metoprolol pharmacokinetics. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Atenolol should be considered for fluoxetine-treated patients who require a beta 
blocker. If metoprolol and fluoxetine are coadministered, monitor patients for metoprolol adverse effects. A 
reduction in the metoprolol dose may be necessary. 
7)  Probable Mechanism: inhibition of hepatic metabolism of metoprolol 
8)  Literature Reports 

a)  A case report described a possible interaction between metoprolol and fluoxetine resulting in 
bradycardia. A patient with angina that was controlled with metoprolol 100 mg daily developed lethargy 
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and bradycardia within two days after fluoxetine 20 mg per day was added to his therapy. Fluoxetine 
was discontinued and metoprolol was replaced with sotalol 80 mg twice daily. A week later fluoxetine 
was reinstituted without recurrence of the bradycardia. Fluoxetine is known to inhibit hepatic 
metabolism. Metoprolol is extensively metabolized via hepatic cytochrome P450 isoenzymes (CYP2D6 
and possibly CYP3A). Sotalol does not undergo significant hepatic metabolism (Walley et al, 1993).  

 
3.5.1.EX   Milnacipran 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent use of milnacipran and an SSRI may result in hypertension, coronary artery 
vasoconstriction or serotonin syndrome, which may be life-threatening. Symptoms of serotonin syndrome 
may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood 
pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info 
SAVELLA(R) oral tablets, 2009). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of milnacipran and an SSRI may result in hypertension and 
coronary artery vasoconstriction, through the additive serotonergic effects. If these agents are used 
together, discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms of 
serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination), especially during treatment 
initiation and dose increases (Prod Info SAVELLA(R) oral tablets, 2009). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.EY   Mirtazapine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concurrent use of fluoxetine and mirtazapine resulted in serotonin syndrome in a 75-year-old 
woman. She experience dizziness, headache, nausea, dry mouth, intense anxiety and agitation with suicidal 
ideas. Other symptoms were difficulty walking, marked resting tremor of the hands, and insomnia (Benazzi, 
1998). If fluoxetine and mirtazapine are used together, monitor closely for symptoms of serotonin syndrome. 
Serotonin syndrome can be life-threatening. If serotonin syndrome develops, discontinue the offending 
agents and provide supportive care and other therapy as necessary (Boyer & Shannon, 2005). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with concomitant use of fluoxetine and 
mirtazapine and therefore, concomitant use is discouraged (Benazzi, 1998). If fluoxetine and mirtazapine 
are used together, monitor closely for symptoms of serotonin syndrome such as neuromuscular 
abnormalities (including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hypertonicity, and 
shivering), autonomic hyperactivity (including tachycardia, mydriasis, diaphoresis, the presence of bowel 
sounds, and diarrhea), and mental status changes (including agitation and delirium). Serotonin syndrome 
can be life-threatening. If serotonin syndrome develops, discontinue the offending agents and provide 
supportive care and other therapy as necessary (Boyer & Shannon, 2005). 
7)  Probable Mechanism: potentially additive pharmacologic effects 
8)  Literature Reports 

a)  Within a few hours of starting mirtazapine and shortly after stopping fluoxetine, a 75-year-old woman 
experienced symptoms consistent with serotonin syndrome. Besides fluoxetine 20 mg/day, she was on 
chlorpromazine 75 mg/day, and lorazepam 2.5 mg/day for depression. Due to lack of response, 
fluoxetine was discontinued and soon afterward mirtazapine 30 mg/day was started and the dose of 
chlorpromazine was decreased to 50 mg/day. Within a few hours of starting mirtazapine, she 
experience dizziness, headache, nausea, dry mouth, intense anxiety and agitation with suicidal ideas. 
Other symptoms were difficulty walking, marked resting tremor of the hands, and insomnia. Over the 
next 3 days, she progressively worsened. Mirtazapine was discontinued on day 5. Her symptoms 
improved the following day. Fluoxetine 20 mg/day was restarted on day 7 with subsequent resolution of 
dizziness, nausea, headache, and agitation resolution over the following days. Over the next 10 days, 
tremor, anxiety, difficulty walking, dry mouth, and insomnia improved (Benazzi, 1998). 

 
3.5.1.EZ   Moclobemide 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1999k; 
Sternbach, 1991u; Coplan & Gorman, 1993r; Feighner et al, 1990r; Kline et al, 1989s; Suchowersky & de 
Vries, 1990s). Although not reported specifically with moclobemide in therapeutic doses, a similar interaction 
may occur. Concomitant use is contraindicated. 
3)  Severity: contraindicated 
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4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluoxetine and a MAO inhibitor is contraindicated. Wait at least 
two weeks after discontinuing a MAO inhibitor before initiating fluoxetine therapy. In addition, wait at least 
five weeks after discontinuing fluoxetine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991t). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and 
correctly treated, death can result.  
b)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy 
(Kline et al, 1989r). Headache, muscle contractions, insomnia, and unsteady gait were reported on the 
second day. Thioridazine and tryptophan were added to her therapy. The patient experienced fever, 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
later.  
c)  Two cases suggestive of an interaction between fluoxetine and selegiline, a selective monoamine 
oxidase B inhibitor, have been reported (Suchowersky & de Vries, 1990r). One case involved a first 
episode of mania being observed approximately one month after adding selegiline to fluoxetine therapy. 
The patient improved two months after both drugs were discontinued, and no further details were 
provided. The second case involved diaphoresis, vasoconstriction, and cyanosis of the hands which 
occurred in close temporal relationship to adding fluoxetine and selegiline. Both drugs were 
discontinued, with relatively quick resolution of symptoms. Rechallenge with fluoxetine alone occurred 
without incident.  
d)  In three of five cases of serotonin syndrome following overdoses, the drug combination that induced 
the fatal syndrome included moclobemide, a selective monoamine oxidase inhibitor, and citalopram. Of 
these three patients, moclobemide blood concentrations ranged from 5 to 50 times the therapeutic level, 
and citalopram concentrations ranged from normal to 5 times the therapeutic level (Neuvonen et al, 
1993).  
e)  Moclobemide is a selective and reversible inhibitor of monoamine oxidase A (MAO-A). Based on 
animal experiments, it is believed that both MAO-A and MAO-B are essential for the development of 
serotonin syndrome. In an effort to assess the safety and pharmacodynamics of combined treatment of 
fluoxetine and moclobemide, 18 healthy subjects participated in a randomized, placebo-controlled, 
parallel study. All participants ingested a single oral dose of moclobemide 300 mg on days 1 and 24, 
fluoxetine 40 mg on days 2 through 8, and fluoxetine 20 mg on days 9 through 24. On day 16, subjects 
were randomized to receive either placebo or moclobemide on an ascending dose schedule. Doses of 
moclobemide started at 100 mg daily, and increased to 200 mg on day 17, 300 mg on day 18, and 600 
mg on days 19 through 23. Steady-state fluoxetine plasma concentrations had been achieved when 
moclobemide therapy was initiated, and did not change with the addition or increasing doses of 
moclobemide. No patients experienced serotonin syndrome or any kind of a pharmacodynamic 
interaction between these two agents. Additionally, fluoxetine reduced serotonin uptake into platelets 
almost completely as expected, but moclobemide had no effect on serotonin uptake during single- or 
multiple-dose therapy. These study results suggest that a long wash-out period between treatment with 
moclobemide and fluoxetine is not necessary (Dingemanse et al, 1998).  
f)  An 82-year-old woman developed various serotonin syndrome symptoms after changing from 
fluoxetine to moclobemide therapy without a washout period in between. She experienced agitation, 
confusion, and tremor, progressing to inability to answer questions with any answer other than yes or 
no. After treatment with 4 mg cyproheptadine, her condition improved significantly (Chan et al, 1998a).  

 
3.5.1.FA   Morniflumate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
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bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FB   Nabumetone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FC   Nadroparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
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INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.FD   Naproxen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FE   Naratriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Rare incidences of weakness, hyperreflexia, and incoordination have been reported with the 
concurrent use of a selective serotonin reuptake inhibitor (SSRI) and a 5-hydroxytryptamine-1 (5HT-1) 
agonist (Prod Info Amerge(TM), 2002). Concurrent use of a triptan and an SSRI may result in serotonin 
syndrome which may be life-threatening. Symptoms of serotonin syndrome may include restlessness, 
hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, increased body 
temperature, overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be aware that triptans 
may be commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different 
physician. Discuss the risks of serotonin syndrome with patients who are prescribed this combination and 
monitor them closely for symptoms of serotonin syndrome (US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
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6)  Clinical Management: Coadministration of a triptan, such as naratriptan, and an SSRI may result in a life-
threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.FF   Nebivolol 

1)  Interaction Effect: increased nebivolol exposure and plasma levels 
2)  Summary: Nebivolol is partially metabolized by the CYP2D6 isozyme. Coadministration of a single 10 mg 
dose of nebivolol in healthy adults (n=10) receiving fluoxetine, a CYP2D6 inhibitor, at a dose of 20 mg/day 
for 21 days led to 8- and 3-fold increases in the AUC and Cmax, respectively, of d-nebivolol 
(pharmacologically active isomer). Closely monitor blood pressure in patients receiving fluoxetine and 
nebivolol concomitantly. Downward dose adjustments of nebivolol may be necessary (Prod Info BYSTOLIC
(TM) oral tablets, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: established 
6)  Clinical Management: Coadministration of fluoxetine, a CYP2D6 inhibitor, and nebivolol led to increased 
exposure and plasma concentrations of d-nebivolol, the pharmacologically active isomer. In patients 
receiving these agents concomitantly, closely monitor blood pressure. Reduced doses of nebivolol may be 
necessary (Prod Info BYSTOLIC(TM) oral tablets, 2007). 
7)  Probable Mechanism: inhibition of CYP2D6-mediated nebivolol metabolism 

 
3.5.1.FG   Nialamide 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1999e; 
Sternbach, 1991i; Coplan & Gorman, 1993g; Feighner et al, 1990g; Kline et al, 1989g; Suchowersky & de 
Vries, 1990g). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluoxetine and nialamide is contraindicated. Wait at least two 
weeks after discontinuing a MAO inhibitor before initiating fluoxetine therapy. In addition, wait at least five 
weeks after discontinuing fluoxetine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991h). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991h). If the syndrome is 
not recognized and correctly treated, death can result.  
b)  It has been suggested that fluoxetine therapy be discontinued for at least five weeks before 
beginning therapy with a monoamine oxidase inhibitor. A 28-year old woman discontinued fluoxetine for 
six weeks before starting therapy with tranylcypromine. Over the next few days the patient developed 
fever, paresthesias, confusion, abdominal cramping, and various other CNS symptoms. Upon 
discontinuation of tranylcypromine, the patient's symptoms began to resolve. Blood samples taken three 
days after discontinuation of tranylcypromine revealed no presence of fluoxetine; however, the 
norfluoxetine level was 84 ng/mL (Coplan & Gorman, 1993f).  
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or 
tranylcypromine (n=4) include tremor (50%), agitation or restlessness (42%), mental status changes 
(42%), myoclonus (33%), diarrhea (33%), and blood pressure changes (25%) (Feighner et al, 1990f). 
All but one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, 
anticonvulsants, antidepressants) that may have contributed to the adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy 
(Kline et al, 1989f). Headache, muscle contractions, insomnia, and unsteady gait were reported on the 
second day. Thioridazine and tryptophan were added to her therapy. The patient experienced fever, 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
later.  
e)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990f). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine therapy. The patient improved two months after both drugs 
were discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
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fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.FH   Niflumic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FI   Nimesulide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FJ   Nortriptyline 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an 
increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval 
at the recommended therapeutic dose (Prod Info Prozac(R), 2001h; Marshall & Forker, 1982). Even though 
no formal drug interaction studies have been done which demonstrate QT prolongation, the coadministration 
of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluoxetine, is not 
recommended (Prod Info Elavil(R), 1999). In addition, concurrent use of fluoxetine and TCAs such as 
desipramine, nortriptyline, and imipramine has resulted in significant increases in TCA concentrations 
(Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Goodnick, 1989a; 
Bell & Cole, 1988a). 
3)  Severity: major 
4)  Onset: unspecified 
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5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 
4 patients. After the addition of fluoxetine, the ratio of antidepressant level to dose increased by 109% 
to 486% in the patients. Three patients developed clinical symptoms (anticholinergic effects, 
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
1989).  
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy 
subjects. When fluoxetine (20 mg daily) was added to desipramine (50 mg daily), the mean maximum 
concentration of desipramine increased by 278% and the area under the concentration-time curve 
increased by 342%. Desipramine trough concentrations continued to be 198% above baseline three 
weeks after fluoxetine was discontinued. The same study compared pharmacokinetics of desipramine 
when combined with sertraline. The impact of sertraline was modest, resulting in small and short-term 
increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations 
when fluoxetine was added. Desipramine serum levels ranged from 109 to 150 ng/mL with oral doses of 
300 mg at bedtime prior to fluoxetine therapy. Following the addition of oral fluoxetine 20 mg daily to the 
regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose was 
increased to 40 mg/day three days later, and the desipramine serum level was 419 ng/mL after four 
days. A worsening of depression and severe fatigue coincided with the increases in desipramine serum 
levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg daily reduced the 
desipramine serum level to 231 ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with 
alertness and memory while receiving fluoxetine 40 mg daily and desipramine 150 mg daily for five 
weeks; fluoxetine was discontinued and the blood levels of desipramine decreased from 938 to 48 
ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
fluoxetine therapy. Prior to fluoxetine therapy, the patient's measured levels of desipramine had ranged 
from 148 to 160 ng/mL on a regimen of 300 mg daily. Five weeks after the addition of fluoxetine 20 mg 
daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 527 
ng/mL. The desipramine dose was lowered to 200 mg/day; eleven days later, the level was 244 ng/mL; 
the patient reported decreased energy, impaired short-term memory, and some "garbled" speech, as 
well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to 50 
mg/day; the adverse effects resolved in six days. Eight days later, the desipramine level was 122 ng/mL 
(Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased 
desipramine level and new onset of delirium in a 69-year-old male within 10 days of the addition of 
fluoxetine to the patient's regimen (Preskorn et al, 1990).  

 
3.5.1.FK   Octreotide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Octreotide and fluoxetine have been shown to prolong the QTc interval at the recommended 
therapeutic dose (Prod Info Prozac(R), 2001m; Prod Info Sandostatin(R), 1999). Even though no formal 
drug interaction studies have been done, the coadministration of drugs known to prolong the QTc interval is 
not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of octreotide and fluoxetine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.FL   Oxaprozin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
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8)  Literature Reports 
a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FM   Parecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FN   Pargyline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1999h; 
Sternbach, 1991o; Coplan & Gorman, 1993m; Feighner et al, 1990m; Kline et al, 1989m; Suchowersky & de 
Vries, 1990m). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluoxetine and pargyline is contraindicated. Wait at least two 
weeks after discontinuing a MAO inhibitor before initiating fluoxetine therapy. In addition, wait at least five 
weeks after discontinuing fluoxetine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991n). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991n). If the syndrome is 
not recognized and correctly treated, death can result.  
b)  It has been suggested that fluoxetine therapy be discontinued for at least five weeks before 
beginning therapy with a monoamine oxidase inhibitor. A 28-year old woman discontinued fluoxetine for 
six weeks before starting therapy with tranylcypromine. Over the next few days the patient developed 
fever, paresthesias, confusion, abdominal cramping, and various other CNS symptoms. Upon 
discontinuation of tranylcypromine, the patient's symptoms began to resolve. Blood samples taken three 
days after discontinuation of tranylcypromine revealed no presence of fluoxetine; however, the 
norfluoxetine level was 84 ng/mL (Coplan & Gorman, 1993l).  
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c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or 
tranylcypromine (n=4) include tremor (50%), agitation or restlessness (42%), mental status changes 
(42%), myoclonus (33%), diarrhea (33%), and blood pressure changes (25%) (Feighner et al, 1990l). All 
but one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, 
anticonvulsants, antidepressants) that may have contributed to the adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy 
(Kline et al, 1989l). Headache, muscle contractions, insomnia, and unsteady gait were reported on the 
second day. Thioridazine and tryptophan were added to her therapy. The patient experienced fever, 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
later.  
e)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990l). One case involved a first episode of mania being observed approximately one month 
after adding selegiline to fluoxetine therapy. The patient improved two months after both drugs were 
discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.FO   Parnaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
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The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.FP   Paroxetine 

1)  Interaction Effect: fluoxetine toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Coadministration of paroxetine with drugs that are metabolized by cytochrome P450 2D6 
(CYP2D6), such as fluoxetine, should be approached with caution (Prod Info Paxil CR(TM), 2002). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When paroxetine is coadministered with fluoxetine monitor patients for signs and 
symptoms of fluoxetine toxicity (dry mouth, sedation, urinary retention, blurred vision). Fluoxetine doses may 
need to be reduced. 
7)  Probable Mechanism: decreased cytochrome P450 2D6-mediated fluoxetine metabolism 

 
3.5.1.FQ   Pentamidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Pentamidine and fluoxetine have been shown to prolong the QTc interval at the recommended 
therapeutic dose (Prod Info Prozac(R), 2001f; Lindsay et al, 1990). Even though no formal drug interaction 
studies have been done, the coadministration of drugs known to prolong the QTc interval is not 
recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pentamidine and fluoxetine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.FR   Pentazocine 

1)  Interaction Effect: hypertension, diaphoresis, ataxia, flushing, nausea, dizziness, and anxiety 
2)  Summary: A case of neurologic effects associated with concomitant use of fluoxetine and pentazocine 
has been reported in the literature (Hansen et al, 1990a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Until more data are available, concomitant use of fluoxetine and pentazocine 
should be undertaken with caution. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  One study reported a case in which coadministration of fluoxetine and pentazocine was associated 
with a marked neurologic reaction. A 39-year-old male taking fluoxetine 40 mg daily was administered 
oral pentazocine 50 mg for a severe headache. Approximately 30 minutes after receiving the 
pentazocine, the patient became hypertensive, diaphoretic, flushed, ataxic, paresthetic, nauseated, 
lightheaded, and anxious. Although an interaction between fluoxetine and pentazocine may have 
occurred, a hypersensitivity to pentazocine alone was not ruled out (Hansen et al, 1990).  
b)  Fluoxetine administered seven days before surgery had no effect on kappa-opiate pentazocine 
analgesia but significantly attenuated the analgesia produced by morphine (p less than 0.05), a mu-
opiate. The duration of action of morphine analgesia was shortened by the addition of fluoxetine. The 
authors point out that the effect of chronic fluoxetine administration on mu-opiate analgesia is not clear 
and further studies are needed (Gordon et al, 1994). 

 
3.5.1.FS   Pentosan Polysulfate Sodium 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
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Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.FT   Phenelzine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1999b; 
Sternbach, 1991g; Coplan & Gorman, 1993e; Feighner et al, 1990e; Kline et al, 1989e; Suchowersky & de 
Vries, 1990e). Concomitant use of phenelzine and fluoxetine is contraindicated. Allow at least five weeks 
between discontinuation of fluoxetine and initiation of phenelzine and at least 10 days between 
discontinuation of phenelzine and initiation of fluoxetine, or other serotoninergic agents (Prod Info Nardil(R), 
1995). 
3)  Severity: contraindicated 
4)  Onset: rapid 

Page 115 of 215MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.22, page 115

Case 3:09-cv-00080-TMB     Document 78-30      Filed 03/24/2010     Page 115 of 215



5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of fluoxetine and phenelzine is contraindicated. Wait at least 14 
days after discontinuing phenelzine before initiating fluoxetine therapy. In addition, wait at least five weeks 
after discontinuing fluoxetine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991f). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and 
correctly treated, death can result.  
b)  It has been suggested that fluoxetine therapy be discontinued for five weeks before beginning 
therapy with a monoamine oxidase inhibitor. However, one case report describes a 28-year old woman 
who had discontinued a 2-year fluoxetine regimen for six weeks before starting therapy with 
tranylcypromine. Over the next few days the patient developed fever, paresthesias, confusion, 
abdominal cramping, and various other CNS symptoms. Upon discontinuation of tranylcypromine, the 
patient's symptoms began to resolve. Blood samples taken three days after discontinuation of 
tranylcypromine revealed no presence of fluoxetine; however, the norfluoxetine level was 84 ng/mL 
(Coplan & Gorman, 1993d).  
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or 
tranylcypromine (n=4) include tremor (50%), agitation or restlessness (42%), mental status changes 
(42%), myoclonus (33%), diarrhea (33%), and blood pressure changes (25%) (Feighner et al, 1990d). 
All but one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, 
anticonvulsants, antidepressants) that may have contributed to the adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy 
(Kline et al, 1989d). Headache, muscle contractions, insomnia, and unsteady gait were reported on the 
second day. Thioridazine and tryptophan were added to her therapy. The patient experienced fever, 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
later.  
e)  Two cases suggestive of an interaction between fluoxetine and selegiline were reported 
(Suchowersky & de Vries, 1990d). One case involved a first episode of mania being observed 
approximately one month after adding selegiline to fluoxetine therapy. The patient improved two months 
after both drugs were discontinued, and no further details were provided. The second case involved 
diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship 
to adding fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of 
symptoms. Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.FU   Phenindione 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
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with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.FV   Phenprocoumon 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
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c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.FW   Phenylbutazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.FX   Phenytoin 

1)  Interaction Effect: an increased risk of phenytoin toxicity (ataxia, hyperreflexia, nystagmus, tremor) 
2)  Summary: Several case reports indicate that concurrent use of fluoxetine and phenytoin can result in 
significantly increased phenytoin serum levels leading to toxicity (FDA, 1994a; Jalil, 1992a; Woods et al, 
1994). Alternatively, patients who are stabilized on fluoxetine and phenytoin therapy may experience 
subtherapeutic concentrations of phenytoin and loss of seizure control when fluoxetine is discontinued 
(Shad & Preskorn, 1999a). During an in vitro study, the inhibitory effects of fluoxetine on cytochrome P450 
2C9 were evaluated using p-hydroxylation of phenytoin as an established index reaction reflecting CYP2C9 
activity. In vivo, p-hydroxylation of phenytoin depends on the formation of 5-(p-hydroxy-phenyl)-5-
phenylhydantoin (HPPH). Fluoxetine, specifically the R-component of the racemic fluoxetine mixture, 
impaired the formation of HPPH, which can lead to an increase in steady-state phenytoin levels (Schmider 
et al, 1997). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor phenytoin serum levels with the addition of fluoxetine and periodically 
thereafter to assure stability; lower phenytoin dosage may be required with concomitant therapy. Serum 
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levels of phenytoin should be monitored following the discontinuation of fluoxetine; however, because of the 
long half-life of fluoxetine, decreases in phenytoin levels may not be clinically significant for a few weeks. 
Careful monitoring is required. 
7)  Probable Mechanism: decreased phenytoin metabolism 
8)  Literature Reports 

a)  Twenty-three reported cases of fluoxetine-phenytoin interactions have resulted in large increases in 
serum phenytoin levels and/or symptoms of phenytoin toxicity. On the average, the adverse effects 
began within two weeks after fluoxetine was added to existing phenytoin therapy. The average increase 
in plasma levels in nine evaluable cases was 161% (range 75 to 309%) and the maximum phenytoin 
serum concentration in 16 evaluable cases ranged from 22 to 53.5 mcg/mL (therapeutic level, 10 to 20 
mcg/mL) (FDA, 1994).  
b)  An 84-year-old woman was stabilized on phenytoin 300 mg daily. After two months of treatment, 
fluoxetine 20 mg daily was added to her therapy, and increased to 40 mg daily after 10 days (Jalil, 
1992). Within five days of starting fluoxetine, she developed vertigo, gait ataxia, diplopia, and altered 
mental status; her phenytoin serum level had increased from 15 to 35 mcg/mL. Both phenytoin and 
fluoxetine were gradually reduced and the signs and symptoms of toxicity abated. Four weeks later she 
was rechallenged with the same dose of fluoxetine without a return of toxicity.  
c)  In another case, a 57-year-old woman who had been stabilized on phenytoin 400 mg daily for a year 
(serum level, 11.5 mcg/mL) was given fluoxetine 20 mg daily (Jalil, 1992). Ten days later she developed 
vomiting, vertigo, trunk ataxia, limb dysmetria, and multidirectional nystagmus, and the phenytoin serum 
level was 47 mcg/mL. Fluoxetine was discontinued and all signs and symptoms of toxicity disappeared 
over a three-week period. At four weeks post-fluoxetine, the phenytoin serum level was 20 mcg/mL.  
d)  A 42-year-old male with a history of grand mal seizures and aggressive behavior was receiving 
phenytoin 200 mg daily and carbamazepine 600 mg daily without resolution of his problems. His 
phenytoin level was 2.0 ng/mL and his dose was subsequently increased to 400 mg daily. Fluoxetine 20 
mg daily was added for aggression, and the patient experienced resolution of his behavioral problems 
and a cessation of his seizure activity. The phenytoin level ranged between 10.9 ng/mL and 15.7 ng/mL 
during fluoxetine therapy. However, the patient discontinued fluoxetine on his own and after a month 
experienced a recurrence of problems. Phenytoin concentration was measured at 6.6 ng/mL six weeks 
after the discontinuation of fluoxetine, despite no change in his phenytoin dose. This case report 
illustrates the need for close monitoring of phenytoin levels when fluoxetine is initiated and 
discontinued, since subtherapeutic levels of phenytoin may result if doses of phenytoin are not 
readjusted following the cessation of fluoxetine (Shad & Preskorn, 1999).  

 
3.5.1.FY   Pimozide 

1)  Interaction Effect: bradycardia, somnolence, and potentially increased risk of cardiotoxicity (QT 
prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: One case of bradycardia and somnolence resulting from concomitant fluoxetine and pimozide 
therapy has been reported (Ahmed et al, 1993). Although a specific interaction study has not been 
conducted with these agents, due to the potential for additive QT prolongation effects, the concomitant use 
of fluoxetine and pimozide is contraindicated (Prod Info PROZAC(R) oral capsule, oral pulvule, oral solution, 
oral tablet, 2005). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Due to the possibility of additive effects on the QT interval, the concurrent 
administration of fluoxetine and pimozide is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  One case has been reported in which concurrent use of pimozide 5 mg daily and fluoxetine 20 mg 
daily in an elderly patient resulted in severe bradycardia and somnolence. The pulse rate gradually 
returned to normal after discontinuation of pimozide; rechallenge with a lower pimozide dose and a 
higher fluoxetine dose also resulted in bradycardia (Ahmed et al, 1993). 

 
3.5.1.FZ   Pirazolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 
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a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.GA   Pirmenol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
Ia antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Prod Info 
Quinaglute Dura-tabs(R), 1999). Fluoxetine has demonstrated QT prolongation at therapeutic doses (Prod 
Info Prozac(R), 2001z). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class Ia antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.GB   Piroxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.GC   Pirprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
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among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.GD   Prajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
Ia antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Prod Info 
Quinaglute Dura-tabs(R), 1999). Fluoxetine has demonstrated QT prolongation at therapeutic doses (Prod 
Info Prozac(R), 2001z). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class Ia antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.GE   Probucol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Fluoxetine and probucol have been shown to prolong the QTc interval at the recommended 
therapeutic dose (Prod Info Prozac(R), 2001v; Gohn & Simmons, 1992; Prod Info Lorelco(R), 1991). Even 
though no formal drug interaction studies have been done, the coadministration of drugs known to prolong 
the QTc interval is not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and probucol is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.GF   Procainamide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
Ia antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Prod Info 
Quinaglute Dura-tabs(R), 1999). Fluoxetine has demonstrated QT prolongation at therapeutic doses (Prod 
Info Prozac(R), 2001z). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class Ia antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.GG   Procarbazine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1999; 
Sternbach, 1991b; Coplan & Gorman, 1993a; Feighner et al, 1990a; Kline et al, 1989a; Suchowersky & de 
Vries, 1990a). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: established 
6)  Clinical Management: Concurrent use of fluoxetine and procarbazine is contraindicated. Wait at least two 
weeks after discontinuing a MAO inhibitor before initiating fluoxetine therapy. In addition, wait at least five 
weeks after discontinuing fluoxetine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 
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a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991a). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991a). If the syndrome is 
not recognized and correctly treated, death can result.  
b)  It has been suggested that fluoxetine therapy be discontinued for at least five weeks before 
beginning therapy with a monoamine oxidase inhibitor. A 28-year old woman discontinued fluoxetine for 
six weeks before starting therapy with tranylcypromine. Over the next few days the patient developed 
fever, paresthesias, confusion, abdominal cramping, and various other CNS symptoms. Upon 
discontinuation of tranylcypromine, the patient's symptoms began to resolve. Blood samples taken three 
days after discontinuation of tranylcypromine revealed no presence of fluoxetine; however, the 
norfluoxetine level was 84 ng/mL (Coplan & Gorman, 1993).  
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or 
tranylcypromine (n=4) include tremor (50%), agitation or restlessness (42%), mental status changes 
(42%), myoclonus (33%), diarrhea (33%), and blood pressure changes (25%) (Feighner et al, 1990). All 
but one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, 
anticonvulsants, antidepressants) that may have contributed to the adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy 
(Kline et al, 1989). Headache, muscle contractions, insomnia, and unsteady gait were reported on the 
second day. Thioridazine and tryptophan were added to her therapy. The patient experienced fever, 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
later.  
e)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990). One case involved a first episode of mania being observed approximately one month 
after adding selegiline to fluoxetine therapy. The patient improved two months after both drugs were 
discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.GH   Prochlorperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturers of some phenothiazines state that concomitant use 
with other drugs which prolong the QT interval is not recommended. Q and T wave distortions have been 
observed in patients taking phenothiazines (Prod Info Compazine(R), 2002; Prod Info Stelazine(R), 2002; 
Prod Info Thorazine(R), 2002) . Other phenothiazines may have similar effects, though no reports are 
available. Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose 
(Prod Info Prozac(R), 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and a phenothiazine is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.GI   Propafenone 

1)  Interaction Effect: increased serum propafenone concentrations and an increased risk of cardiotoxicity 
(QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Propafenone has been shown to prolong the QTc interval (Larochelle et al, 1984). Fluoxetine 
has been shown to prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 
2001e). Even though no formal drug interaction studies have been done, caution is advised if drugs known 
to prolong the QT interval are used concomitantly. In addition, fluoxetine may inhibit cytochrome P450 2D6 
(CYP2D6) and impair the metabolism of propafenone (Cai et al, 1999a). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Caution is advised if fluoxetine and propafenone are used concomitantly. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated propafenone metabolism; theoretical 
additive effects on QT prolongation 
8)  Literature Reports 

a)  The metabolism of propafenone enantiomers was altered after fluoxetine treatment in 9 healthy 
Chinese subjects. All subjects were extensive CYP2D6 metabolizers. Subjects received a single oral 
dose of propafenone 400 mg both before and after fluoxetine 20 mg daily for ten days. The oral 
clearance of both S- and P- enantiomers of propafenone decreased from approximately 75 L/hr to 50 
L/hr and 107 L/hr to 70 L/hr, respectively. Compared to baseline, the elimination half life, peak 
concentration, and area under the curve for both enantiomers after fluoxetine therapy were significantly 
increased (Cai et al, 1999).  
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3.5.1.GJ   Propranolol 

1)  Interaction Effect: an increased risk of complete heart block 
2)  Summary: Metabolism of propranolol occurs in the liver and is thought to involve cytochrome P450IID6 
(CYP2D6). Fluoxetine is a potent inhibitor of CYP2D6 (DeVane, 1994a). It is theoretically possible that 
coadministered fluoxetine could inhibit propranolol metabolism, leading to elevated serum concentrations of 
this beta blocker and possible toxicity. One case report describes a man who developed complete heart 
block two weeks after fluoxetine was added to propranolol therapy (Drake & Gordon, 1994a). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Fluoxetine should be prescribed cautiously to patients on propranolol therapy. A 
baseline electrocardiogram should be considered prior to the initiation of fluoxetine. 
7)  Probable Mechanism: impaired atrioventricular conduction 
8)  Literature Reports 

a)  A 53-year-old male experienced a loss of consciousness two weeks after fluoxetine 20 mg daily was 
prescribed for depression. Other medications included propranolol 40 mg twice daily for anxiety. He had 
no previous cardiac history. An electrocardiogram revealed a complete heart block, and fluoxetine and 
propranolol were both discontinued. Two days later, the patient reverted to sinus rhythm with a heart 
rate of 60 beats per minute. The heart block was attributed to the fluoxetine-propranolol combination, 
since sinus rhythm returned two days after the discontinuation of fluoxetine, and the patient had no 
previous complications from propranolol therapy. Because 5-hydroxytryptamine (5-HT) receptors are 
located in the atrium of the heart, fluoxetine may have potentiated the action of 5-HT, causing impaired 
atrioventricular conduction (Drake & Gordon, 1994).  

 
3.5.1.GK   Propyphenazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.GL   Proquazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
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in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.GM   Quetiapine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose 
(Prod Info Prozac(R), 2001l). Even though no formal drug interaction studies have been done, the 
coadministration of antipsychotics and other drugs known to prolong the QTc interval, including fluoxetine, is 
not recommended. Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999), quetiapine (Owens, 2001b), sertindole (Agelink et al, 2001), sultopride (Lande et 
al, 1992), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.GN   Quinidine 

1)  Interaction Effect: an increased risk of fluoxetine and quinidine toxicity and an increased risk of 
cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
IA antiarrhythmics such as quinidine and other drugs known to prolong the QTc interval is not recommended 
(Prod Info Quinaglute Dura-tabs(R), 1999a). Fluoxetine has demonstrated QT prolongation at therapeutic 
doses (Prod Info Prozac(R), 2001af). In addition, quinidine inhibits CYP2D6 which may reduce fluoxetine 
metabolism (Stevens & Wrighton, 1993b) and fluoxetine inhibits CYP3A4, which may reduce quinidine 
metabolism (Nemeroff et al, 1996). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of Class Ia antiarrhythmic agents, such as quinidine, 
and agents that prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: altered fluoxetine or quinidine metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  In vitro studies found that quinidine, a potent inhibitor of CYP2D6, inhibited fluoxetine N-
demethylation by 20% (Stevens & Wrighton, 1993a). While indicating that fluoxetine is, in part, 
metabolized by CYP2D6, this study showed that much of fluoxetine metabolism may occur via alternate 
pathways.  

 
3.5.1.GO   Rasagiline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with selective serotonin reuptake inhibitors, 
including fluoxetine, and non-selective MAOIs or the selective MAO-B inhibitor selegiline, has been reported 
to cause serious, sometimes fatal reactions. Signs and symptoms included hyperthermia, rigidity, 
myoclonus, autonomic instability with rapid vital sign fluctuations, and mental status changes progressing to 
extreme agitation, delirium, and coma. Similar reactions have been reported with serotonin-norepinephrine 
reuptake inhibitors (SNRIs) and non-selective MAOIs or selegiline. Rasagiline clinical trials did not allow 
concomitant use of fluoxetine; the combination of rasagiline and fluoxetine should be avoided. Wait at least 
two weeks after discontinuing rasagiline before initiating fluoxetine therapy. Wait at least five weeks or more, 
especially if fluoxetine has been used chronically and/or at high doses, after discontinuing fluoxetine before 
initiating therapy with rasagiline (Prod Info AZILECT(R) oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluoxetine and rasagiline should be avoided. Wait at least two 
weeks after discontinuing rasagiline before initiating fluoxetine therapy. Wait at least five weeks or more, 
especially if fluoxetine has been used chronically and/or at high doses, after discontinuing fluoxetine before 
initiating therapy with rasagiline. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 
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a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991l). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991l). If the syndrome is 
not recognized and correctly treated, death can result. 

 
3.5.1.GP   Reviparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  
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3.5.1.GQ   Risperidone 
1)  Interaction Effect: increased plasma concentrations of risperidone 
2)  Summary: Concomitant use of fluoxetine (CYP2D6 inhibitor) and risperidone (CYP2D6 substrate) has 
resulted in increased risperidone plasma concentrations and an increased risk of risperidone adverse effects 
such as serotonin syndrome, QT prolongation, and extrapyramidal effects. The postulated mechanism of 
action is inhibition of CYP2D6-mediated metabolism of risperidone by fluoxetine. One study demonstrated 
increased risperidone levels in patients treated concurrently with fluoxetine and risperidone (Prod Info 
RISPERDAL(R) oral tablets, oral solution, orally disintegrating tablets, 2008; Spina et al, 2002). Monitoring 
the patient for increased risperidone plasma levels side effects may be necessary (Spina et al, 2002). The 
risperidone dose should be reevaluated if fluoxetine is initiated or discontinued (Prod Info RISPERDAL(R) 
oral tablets, oral solution, orally disintegrating tablets, 2008) (Spina et al, 2002a). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of fluoxetine and risperidone has resulted in increased 
risperidone plasma concentrations and an increased risk of risperidone side effects (Prod Info RISPERDAL
(R) oral tablets, oral solution, orally disintegrating tablets, 2008). Carefully monitor patients for increased 
plasma risperidone levels and side effects (serotonin syndrome, extrapyramidal symptoms, and 
cardiotoxicity) when fluoxetine is coadministered with risperidone (Spina et al, 2002). Reevaluate the dose of 
risperidone when concomitant fluoxetine is initiated or discontinued (Prod Info RISPERDAL(R) oral tablets, 
oral solution, orally disintegrating tablets, 2008). 
7)  Probable Mechanism: inhibition of CYP2D6-mediated metabolism of risperidone 
8)  Literature Reports 

a)  Fluoxetine (a CYP2D6 inhibitor) 20 mg/day has been shown to increase the plasma concentration of 
risperidone (a CYP2D6 substrate) 2.5- to 2.8-fold. Fluoxetine did not affect the concentration of 9-
hydroxyrisperidone. The dosage of risperidone should be reevaluated when fluoxetine is initiated or 
discontinued (Prod Info RISPERDAL(R) oral tablets, oral solution, orally disintegrating tablets, 2008). 
b)  Fluoxetine, an inhibitor of cytochrome CYP2D6, may impair the elimination of risperidone, primarily 
by inhibiting CYP2D6-mediated alpha-hydroxylation and, to a lesser extent, by simultaneously affecting 
the further metabolism of 9-hydroxyrisperidone (9-OH-risperidone) or other pathways of risperidone 
biotransformation. In an open, 4-week, pharmacokinetic study including 9 patients with schizophrenia or 
schizoaffective disorder, depressive type, risperidone concentrations increased when fluoxetine was 
coadministered with risperidone. Patients were stabilized on a fixed dose of risperidone 4 to 6 mg/day 
for at least four weeks and received adjunctive fluoxetine therapy 20 mg/day for the management of 
concomitant depression. Mean plasma risperidone concentrations increased from 12 ng/mL at baseline 
to 49 nanograms (ng)/mL (p less than 0.01) at week 2, and 56 ng/mL (p less than 0.01) at week 4. 
Plasma concentrations of 9-hydroxyrisperidone (9-OH-risperidone) showed no significant increase at 4 
weeks compared with baseline. After 4 weeks of concurrent therapy, the active moiety (risperidone plus 
9-OH-risperidone) was increased by 75% (range: 9% to 204%, p less than 0.01) compared with 
baseline. The mean plasma risperidone to 9-OH-risperidone ratio also increased significantly. Two 
patients experienced Parkinsonian symptoms during week 2 of concomitant therapy and were treated 
with anticholinergic medication. The authors suggest that monitoring plasma risperidone levels may be 
warranted in patients receiving concomitant fluoxetine and risperidone treatment (Spina et al, 2002). 

 
3.5.1.GR   Ritonavir 

1)  Interaction Effect: alterations in cardiac and/or neurologic function 
2)  Summary: Coadministration of fluoxetine 30 mg twice daily for eight days and ritonavir 600 mg as a 
single dose in 16 patients resulted in a 19% increase in the area under the concentration-time curve (AUC) 
of ritonavir but no changes in the ritonavir maximum concentration (Cmax). However, post-marketing 
experience has revealed reports of cardiac and neurologic events when ritonavir and fluoxetine have been 
coadministered (Prod Info Norvir(R), 1999). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Monitor the patient for changes in cardiac and/or neurologic function. 
7)  Probable Mechanism: unknown 

 
3.5.1.GS   Rizatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following 
concomitant use of sumatriptan, a 5-hydroxytryptamine-1 (5HT-1) agonist, and a serotonin specific reuptake 
inhibitor (SSRI) (Prod Info Imitrex(R), 1998). Because rizatriptan is a 5HT 1B/1D receptor agonist, a similar 
interaction between SSRIs and rizatriptan may occur (Prod Info Maxalt(R), 1998a). Concurrent use of a 
triptan and an SSRI may result in serotonin syndrome which may be life-threatening. Symptoms of serotonin 
syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in 
blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and diarrhea. 
Clinicians should be aware that triptans may be commonly used intermittently and that either the triptan or 
the SSRI may be prescribed by a different physician. Discuss the risks of serotonin syndrome with patients 
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who are prescribed this combination and monitor them closely for symptoms of serotonin syndrome (US 
Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as rizatriptan, and an SSRI may result in a life-
threatening condition called serotonin syndrome. Be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Twelve healthy volunteers received paroxetine 20 mg daily for two weeks and a single dose of 
rizatriptan 10 mg. Plasma concentrations of rizatriptan were not altered by the administration of 
paroxetine (Prod Info Maxalt(R), 1998).  

 
3.5.1.GT   Rofecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.GU   Selegiline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and selegiline may result in 
CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized by symptoms such as 
restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. 
Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1999g; Sternbach, 1991m; Coplan 
& Gorman, 1993k; Feighner et al, 1990k; Kline et al, 1989k; Suchowersky & de Vries, 1990k). Concomitant 
use is contraindicated. A minimum of 14 days should elapse after discontinuing selegiline before initiating 
therapy with fluoxetine. At least five weeks should elapse after discontinuing fluoxetine prior to initiating of 
treatment with selegiline (Prod Info EMSAM(R) transdermal patch, 2006). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of fluoxetine and selegiline is contraindicated. Wait at least two 
weeks after discontinuing selegiline before initiating fluoxetine therapy. In addition, wait at least five weeks 
after discontinuing fluoxetine before initiating therapy with selegiline. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991l). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991l). If the syndrome is 
not recognized and correctly treated, death can result.  
b)  It has been suggested that fluoxetine therapy be discontinued for five weeks before beginning 
therapy with a monoamine oxidase inhibitor. However, one case report describes a 28-year old woman 
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who had discontinued a 2-year fluoxetine regimen for six weeks before starting therapy with 
tranylcypromine. Over the next few days the patient developed fever, paresthesias, confusion, 
abdominal cramping, and various other CNS symptoms. Upon discontinuation of tranylcypromine, the 
patient's symptoms began to resolve. Blood samples taken three days after discontinuation of 
tranylcypromine revealed no presence of fluoxetine; however, the norfluoxetine level was 84 ng/mL 
(Coplan & Gorman, 1993j).  
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or 
tranylcypromine (n=4) include tremor (50%), agitation or restlessness (42%), mental status changes 
(42%), myoclonus (33%), diarrhea (33%), and blood pressure changes (25%) (Feighner et al, 1990j). All 
but one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, 
anticonvulsants, antidepressants) that may have contributed to the adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy 
(Kline et al, 1989j). Headache, muscle contractions, insomnia, and unsteady gait were reported on the 
second day. Thioridazine and tryptophan were added to her therapy. The patient experienced fever, 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
later.  
e)  Two cases suggestive of an interaction between fluoxetine and selegiline were reported 
(Suchowersky & de Vries, 1990j). One case involved a first episode of mania being observed 
approximately one month after adding selegiline to fluoxetine therapy. The patient improved two months 
after both drugs were discontinued, and no further details were provided. The second case involved 
diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship 
to adding fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of 
symptoms. Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.GV   Sematilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
III antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Allen et al, 2002; 
Prod Info Tikosyn(TM) dofetilide capsules, 1999; Prod Info Corvert(R), 1998). Fluoxetine has been shown to 
prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.GW   Sertindole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose 
(Prod Info Prozac(R), 2001l). Even though no formal drug interaction studies have been done, the 
coadministration of antipsychotics and other drugs known to prolong the QTc interval, including fluoxetine, is 
not recommended. Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999), quetiapine (Owens, 2001b), sertindole (Agelink et al, 2001), sultopride (Lande et 
al, 1992), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.GX   Sibrafiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 
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3.5.1.GY   Sibutramine 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, 
mental status changes) 
2)  Summary: Sibutramine inhibits the reuptake of norepinephrine, dopamine, and serotonin. In addition, the 
two major metabolites of sibutramine, M1 and M2, also inhibit the reuptake of these neurotransmitters. A 
hyperserotonergic state, termed serotonin syndrome, may result if sibutramine is given concurrently with a 
selective serotonin reuptake inhibitor. Coadministration of sibutramine and selective serotonin reuptake 
inhibitors is not recommended (Prod Info Meridia(R), 1997). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Sibutramine should not be administered with serotonergic agents, including 
selective serotonin reuptake inhibitors, because of the increased risk of serotonin syndrome. 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Serotonin syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, 
myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome 
is not recognized and correctly treated, death can result (Sternbach, 1991).  

 
3.5.1.GZ   Sotalol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
III antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Allen et al, 2002; 
Prod Info Tikosyn(TM) dofetilide capsules, 1999; Prod Info Corvert(R), 1998). Fluoxetine has been shown to 
prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.HA   Spiramycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Spiramycin and fluoxetine have been shown to prolong the QTc interval at the recommended 
therapeutic dose (Prod Info Prozac(R), 2001j; Stramba-Badiale et al, 1997). Even though no formal drug 
interaction studies have been done, the coadministration of drugs known to prolong the QTc interval is not 
recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of spiramycin and fluoxetine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.HB   St John's Wort 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, 
mental status changes) 
2)  Summary: Case reports describe the onset of serotonin syndrome-like symptoms, mania, and hypomania 
following the addition of St. John's Wort to sertraline, fluoxetine, and paroxetine therapy (Spinella & Eaton, 
2002c; Barbanel et al, 2000a; Waksman et al, 2000a; Lantz et al, 1999a). A patient exhibited a syndrome 
resembling sedative/hypnotic intoxication after adding St. John's Wort to paroxetine therapy (Gordon, 
1998a). St. John's Wort is thought to inhibit serotonin reuptake and may have mild monoamine oxidase 
inhibitory activity (Singer et al, 1999; Thiede & Walper, 1994), which when added to selective serotonin 
reuptake inhibitors may result in serotonin syndrome. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients should be advised to wait two weeks after stopping St. John's Wort before 
restarting selective serotonin reuptake inhibitor therapy. If a patient plans to replace selective serotonin 
reuptake inhibitor (SSRI) therapy with St. John's Wort, the half-life of the specific SSRI should be taken into 
consideration, waiting at least 5 half-lives for the SSRI to be metabolized out of the body. 
7)  Probable Mechanism: additive serotonergic effect 
8)  Literature Reports 

a)  Five cases have been reported of serotonin syndrome in the elderly after combining prescription 
antidepressants and St. John's Wort. Case 1 developed dizziness, nausea, vomiting and a headache 4 

Page 129 of 215MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.22, page 129

Case 3:09-cv-00080-TMB     Document 78-30      Filed 03/24/2010     Page 129 of 215



days after starting St. John's Wort 300 milligrams (mg) three times daily combined with sertraline 50 mg 
daily. Her symptoms resolved 2 to 3 days after stopping all medications. Case 2 developed nausea, 
epigastric pain and anxiety 3 days after starting St. John's Wort 300 mg twice daily combined with 
sertraline 75 mg daily. His symptoms resolved in one week after discontinuing both medications, and he 
resumed sertraline use without complications. The third case developed nausea, vomiting, anxiety, and 
confusion 2 days after starting St. John's Wort 300 mg twice daily combined with sertraline 50 mg daily. 
His symptoms improved in 4 to 5 days after stopping both medications and taking cyproheptadine 4 mg 
three times daily. Case 4 developed nausea, anxiety, restless, and irritability 2 days after starting St. 
John's Wort 300 mg three times daily combined with sertraline 50 mg daily. Cyproheptadine 4 mg twice 
daily was administered for seven days, and his symptoms improved in 1 week after stopping the 
medication. Cases 1 through 4 resumed their prescriptive sertraline after symptoms subsided and had 
no further problems. Case 5 developed nausea, vomiting and restlessness 3 days after starting St. 
John's Wort 300 mg three times daily combined with nefazodone 100 mg twice daily. She continued to 
take St. John's Wort but discontinued the nefazodone and over 1 week her symptoms Improved. She 
refused to resume therapy with nefazodone, but continued therapy with St. John's Wort and mild to 
moderate symptoms of depression and anxiety returned (Lantz et al, 1999).  
b)  A 50-year-old female taking St. John's Wort 600 mg daily experienced symptoms of sedative 
intoxication when she ingested a single dose of paroxetine 20 mg. She was incoherent, groggy, slow-
moving, and complained of nausea and weakness. Prior to starting St. John's Wort, she had been 
receiving paroxetine 40 mg daily for eight months without adverse effects. After a night of sleep, she 
returned to her baseline mental status (Gordon, 1998).  
c)  A 61-year-old female experienced restlessness and involuntary movements of her extremities after 
beginning paroxetine 20 milligrams (mg) two days after discontinuing St. John's Wort 600 mg daily. The 
patient reported agitation and akathisia 8 hours after taking the first dose of paroxetine. She presented 
with diaphoresis and involuntary movement of all extremities with hyperreflexia and rigidity. Blood 
pressure, heart rate, and temperature were normal. After admission, blood pressure increased to 
200/116 mmHg and heart rate increased to 145 beats per minute. Creatine kinase increased from 212 
units/liter (U/L) initially to 1024 U/L. The patient was managed with supportive care and lorazepam and 
discharged after two days (Waksman et al, 2000).  
d)  A 28-year-old male developed a manic syndrome following comedication with St. John's Wort and 
sertraline. The patient was also on testosterone replacement therapy following bilateral orchidectomy 2 
years earlier, but testosterone levels were subtherapeutic. The patient was prescribed sertraline 50 
milligrams daily for depression following a 2 week trial of St. John's Wort per patient preference (dose 
not specified). Before sertraline was started, the patient was instructed to discontinue St. John'sWort, 
but continued it despite this advice. The patient experienced improved mood so did not see his 
physician, believing that he did not need further treatment. Over 2 months, the patient had elated mood, 
was irritable, and overspent, buying a car he could not afford, and was ultimately arrested for stealing 
fuel for the car. On arrest, he was referred to psychiatric services due to irritability and disinhibition. He 
was observed to be over-aroused, distractible, have flight of ideas, and grandiose delusions, leading to 
a diagnosis of a manic episode. The authors state the possibility of the manic state resulting from 
sertraline therapy alone, and that St. John's Wort may have increased the risk as a result of monoamine 
oxidase inhibition. Since the patient's testosterone level was subnormal, the possibility of its contribution 
to the manic state was considered low. However, the patient had elevated gonadotropin levels 
(luteinizing hormone and follicle-stimulating hormone) which may have predisposed the patient to mania 
(Barbanel et al, 2000).  
e)  A 42-year-old female experienced symptoms consistent with a mixed hypomanic episode following 
concomitant use of fluoxetine, buspirone, Ginkgo biloba, and St. John's Wort. The symptoms resolved 
following discontinuation of Ginkgo and St. John's Wort. The patient was being treated for depression 
following a mild traumatic brain injury with fluoxetine 20 milligrams (mg) twice daily and buspirone 15 
mg twice daily. Several weeks prior to presentation, buspirone was increased to 20 mg twice daily for 
persistent anxiety and the patient began taking Ginkgo biloba, melatonin, and St. John's Wort in 
unspecified doses. Melatonin was considered unlikely to have contributed to her symptoms. Ginkgo and 
St. John's Wort were considered possible contributors since they may potentiate antidepressants, and 
considering the temporal relationship between the use of the herbs and onset of symptoms and 
discontinuation of the herbs and resolution of symptoms. However, the brain injury was considered a 
possible contributor (Spinella & Eaton, 2002b).  

 
3.5.1.HC   Sulfamethoxazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Cotrimoxazole and fluoxetine have been shown to prolong the QTc interval at the 
recommended therapeutic dose (Prod Info Prozac(R), 2001ah; Lopez et al, 1987). Even though no formal 
drug interaction studies have been done, the coadministration of drugs known to prolong the QTc interval is 
not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of cotrimoxazole and fluoxetine is not 
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recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.HD   Sulfinpyrazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.HE   Sulindac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.HF   Sulodexide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.HG   Sultopride 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose 
(Prod Info Prozac(R), 2001l). Even though no formal drug interaction studies have been done, the 
coadministration of antipsychotics and other drugs known to prolong the QTc interval, including fluoxetine, is 
not recommended. Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999), quetiapine (Owens, 2001b), sertindole (Agelink et al, 2001), sultopride (Lande et 
al, 1992), and zotepine (Sweetman, 2003). 
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3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.HH   Sumatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following 
concomitant use of sumatriptan and a serotonin specific reuptake inhibitor (SSRI) (Prod Info Imitrex(R), 
2002). Concurrent use of a triptan and an SSRI may result in serotonin syndrome which may be life-
threatening. Symptoms of serotonin syndrome may include restlessness, hallucinations, loss of coordination, 
fast heart beat, rapid changes in blood pressure, increased body temperature, overreactive reflexes, 
nausea, vomiting, and diarrhea. Clinicians should be aware that triptans may be commonly used 
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. Discuss the 
risks of serotonin syndrome with patients who are prescribed this combination and monitor them closely for 
symptoms of serotonin syndrome (US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as sumatriptan, and an SSRI, such as 
fluoxetine, may result in a life-threatening condition called serotonin syndrome. Be aware that triptans may 
be commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different 
physician. If these agents are used together, discuss the risks of serotonin syndrome with the patient and 
monitor closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, 
incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  In the Canadian post-marketing surveillance program of fluoxetine, six cases of suspected drug 
interactions with sumatriptan have been reported. Of these cases, two are strongly suggestive of a drug 
interaction. Patients demonstrated symptoms consistent with serotonin syndrome (Joffe & Sokolov, 
1997).  

 
3.5.1.HI   Suprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.HJ   Tamoxifen 

1)  Interaction Effect: decreased tamoxifen efficacy 
2)  Summary: A retrospective analysis revealed a 1.9-fold higher breast cancer recurrence rate in patients 
receiving a CYP2D6 inhibitor concomitantly with tamoxifen than those receiving tamoxifen alone (Aubert, 
Stanek, and Yao, 2009). Coadministration of tamoxifen with a potent CYP2D6 inhibitor, such as fluoxetine, 
may inhibit the CYP2D6-mediated metabolism of tamoxifen to the active metabolite, endoxifen. Monitor 
patients receiving a CYP2D6 inhibitor concomitantly with tamoxifen closely for loss of tamoxifen efficacy. 
3)  Severity: moderate 
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4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of fluoxetine and tamoxifen may result in decreased 
concentrations of endoxifen (active metabolite of tamoxifen), thereby decreasing tamoxifen efficacy. If 
administered concurrently, monitor closely for decreased tamoxifen efficacy. 
7)  Probable Mechanism: inhibition of CYP2D6-mediated tamoxifen metabolism to endoxifen (active 
metabolite) 
8)  Literature Reports 

a)  A retrospective analysis of breast cancer patients revealed a 1.9-fold higher 2-year recurrence rate 
of breast cancer in patients receiving concomitant therapy with tamoxifen and a CYP2D6 inhibitor 
compared with those receiving tamoxifen therapy alone. Based on medical and pharmacy claims data, 
1928 patients who were new to tamoxifen therapy in a 30-month period and who had follow-up data for 
at least 24 months were included in the analysis. Among these patients, 353 (median age, 53 years) 
received tamoxifen concurrently with a CYP2D6 inhibitor and 945 (median age, 52 years) received 
tamoxifen alone. Disease recurrence was identified by diagnosis and insurance billing codes for 
mastectomy, lumpectomy, lymph node dissection, or radiation therapy, occurring at least 6 months after 
initiation of tamoxifen therapy. The 2-year breast cancer recurrence rate was 13.9% in women receiving 
concomitant tamoxifen and CYP2D6 inhibitor therapy compared with 7.5% in women receiving 
tamoxifen alone (95% CI, 1.33 to 2.76, p=0.001; hazard ratio, 1.92). Intervention procedures in the 
tamoxifen/CYP2D6 inhibitor group to treat breast cancer included mastectomy (54%), lumpectomy 
(36%), and radiation therapy (47%); corresponding intervention rates in the tamoxifen only group were 
52%, 38%, and 46%, respectively (Aubert, Stanek, and Yao, 2009). 

 
3.5.1.HK   Tamsulosin 

1)  Interaction Effect: an increase in tamsulosin plasma exposure 
2)  Summary: In vitro data have shown that tamsulosin is primarily metabolized by CYP2D6 and CYP3A4 
hepatic isozymes. Coadministration with cimetidine, a mild inhibitor of CYP450 enzymes, resulted in 
moderate increases in tamsulosin plasma exposure. Although no pharmacokinetic studies have been 
conducted with moderate or strong CYP2D6 inhibitors, such as fluoxetine, use caution if these agents are 
coadministered with tamsulosin, particularly at tamsulosin doses exceeding 0.4 mg (Prod Info FLOMAX(R) 
oral capsules, 2007). Patients should be monitored for increased tamsulosin adverse effects such as 
postural hypotension, dizziness, and syncope. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for increased tamsulosin plasma exposures, use caution when 
moderate or strong CYP2D6 inhibitors, such as fluoxetine, are coadministered with tamsulosin, particularly 
at tamsulosin doses higher than 0.4 mg (Prod Info FLOMAX(R) oral capsules, 2007). Monitor patients for 
increased tamsulosin adverse effects (postural hypotension, dizziness, and episodes of syncope). 
7)  Probable Mechanism: potential inhibition of CYP2D6-mediated tamsulosin metabolism 

 
3.5.1.HL   Tapentadol 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent use of tapentadol and a selective serotonin reuptake inhibitor (SSRI) may result in 
serotonin syndrome, which may be life-threatening. Symptoms of serotonin syndrome may include 
restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, increased 
body temperature, overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info tapentadol immediate 
release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tapentadol and an SSRI may result in a life-threatening 
condition called serotonin syndrome. If these agents are used together, monitor the patient closely for 
symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination), especially 
during treatment initiation and dose increases (Prod Info tapentadol immediate release oral tablets, 2008). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.HM   Tedisamil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
III antiarrhythmics and other drugs known to prolong the QTc interval is not recommended (Allen et al, 2002; 
Prod Info Tikosyn(TM) dofetilide capsules, 1999; Prod Info Corvert(R), 1998). Fluoxetine has been shown to 
prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
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6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that 
prolong the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.HN   Telithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, telithromycin should be 
coadministered cautiously with other drugs which are also known to prolong the QTc interval, including 
fluoxetine (Owens, 2001d; Prod Info Prozac(R), 2001o). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of telithromycin with other agents that can prolong 
the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.HO   Tenidap 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.HP   Tenoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 
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3.5.1.HQ   Terfenadine 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Although 2 cases have been reported in which concomitant terfenadine and fluoxetine 
resulted in cardiac toxicity in patients with no previous heart disease, a study of 12 healthy males 
demonstrated no significant pharmacokinetic or pharmacodynamic interaction between fluoxetine and 
terfenadine (Swims, 1993a; Marchiando & Cook, 1995a; Bergstrom et al, 1997a). Terfenadine and fluoxetine 
have been reported to cause QT prolongation at therapeutic doses. The administration of terfenadine with 
any other medication that may prolong the QT interval is contraindicated (Prod Info Seldane(R), 1997). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The concomitant administration of fluoxetine and terfenadine is contraindicated. 
7)  Probable Mechanism: decreased terfenadine metabolism 
8)  Literature Reports 

a)  In a study of 12 healthy male volunteers, fluoxetine did not inhibit the metabolism of terfenadine. 
Fluoxetine 60 mg daily was given for nine days. Terfenadine 60 mg was given alone and after eight 
days of the nine-day fluoxetine regimen. A high dose of fluoxetine was given to test the probability of 
interaction rigorously. Subject were monitored for changes in terfenadine pharmacokinetics and adverse 
effects. Concomitant fluoxetine resulted in a slight decrease in terfenadine plasma concentration. In 
addition, the area under the plasma concentration time curve for terfenadine was significantly 
decreased by fluoxetine. No change in blood pressure, heart rate, or cardiac electrographic tracings 
(EKG) were observed. One subjected reported dizziness after taking terfenadine alone and one subject 
had an abnormal EKG at baseline and during all observations during the study (Bergstrom et al, 1997).  
b)  A 39-year old woman experienced cardiac toxicity due to a possible interaction of terfenadine and 
fluoxetine (Marchiando & Cook, 1995). The patient's medications included acyclovir, beclomethasone, 
pseudoephedrine, and ibuprofen. During hospitalization for a substance abuse treatment program, the 
patient was started on fluoxetine 40 mg daily, terfenadine 60 mg twice daily, and disulfiram 250 mg 
daily. Approximately 14 days later, the patient underwent a routine electrocardiogram (ECG) study that 
revealed a prolonged QT interval of 550 milliseconds. The patient was asymptomatic and had no prior 
history of heart disease. Terfenadine was discontinued, and an ECG taken one week later revealed a 
normal QT interval.  
c)  A case report describes a possible interaction with terfenadine and fluoxetine in a 41-year-old male 
who experienced irregular heartbeat, skipped beats, and shortness of breath a month after institution of 
fluoxetine 20 mg daily; he had no previous history of heart disease. His drug regimen included 
fluoxetine, terfenadine 60 mg twice daily, ibuprofen 800 mg three times daily, misoprostol 100 mcg four 
times daily, Midrin(R) (acetaminophen 325 mg, dichloralphenazone 100 mg, isometheptene mucate 65 
mg) as needed, and ranitidine 150 mg twice daily. A 24-hour Holter monitor showed intermittent 
frequent sinus tachycardia, three isolated atrial premature contractions, and three couplets. Terfenadine 
was discontinued and his previously reported symptoms did not reoccur. Fluoxetine is a known enzyme 
inhibitor and may have inhibited terfenadine metabolism resulting in the cardiac abnormalities seen in 
this patient (Swims, 1993).  

 
3.5.1.HR   Tetrabenazine 

1)  Interaction Effect: increased exposure to tetrabenazine 
2)  Summary: Caution should be used when administering a strong CYP2D6 inhibitor (eg, fluoxetine, 
paroxetine) to a patient taking tetrabenazine (a CYP2D6 substrate), and the daily dose of tetrabenazine 
should be halved if fluoxetine and tetrabenazine are used concomitantly. Following a single 50 mg dose of 
tetrabenazine given after 10 days of daily administration of paroxetine 20 mg, an increase in tetrabenazine 
exposure was observed in 25 healthy volunteers. When compared with tetrabenazine alone, 
coadministration with paroxetine caused an approximately 30% increase in Cmax and a 3-fold increase in 
the AUC of the alpha-HTBZ metabolite of tetrabenazine. Subjects given paroxetine prior to tetrabenazine 
alone experienced a 2.4-fold increase in Cmax and a 9-fold increase in the AUC of the beta-HTBZ 
metabolite of tetrabenazine. The elimination half-life for both metabolites was approximately 14 hours when 
tetrabenazine was coadministered with paroxetine (Prod Info XENAZINE(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when prescribing fluoxetine to patients who take tetrabenazine. 
Patients who are already receiving a stable dose of tetrabenazine should have their daily dose of 
tetrabenazine decreased by half if coadministration with fluoxetine is necessary. Concomitant use of 
fluoxetine and tetrabenazine may cause elevated tetrabenazine levels. Monitor for increased tetrabenazine 
side effects such as somnolence, fatigue, insomnia, depression, anxiety, akathisia, and nausea (Prod Info 
XENAZINE(R) oral tablets, 2008). 
7)  Probable Mechanism: inhibition of CYP2D6-mediated tetrabenazine metabolism by fluoxetine 

 
3.5.1.HS   Thioridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 

Page 135 of 215MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.22, page 135

Case 3:09-cv-00080-TMB     Document 78-30      Filed 03/24/2010     Page 135 of 215



arrest) 
2)  Summary: Fluoxetine inhibits the metabolism of thioridazine through inhibition of CYP2D6. The resulting 
elevated levels of thioridazine may enhance QT prolongation (Prod Info Mellaril(R), 2000). Fluoxetine has 
been shown to prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 
2001ae). Although citing no data, the manufacturer of thioridazine states that concomitant use with other 
drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2000). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and thioridazine is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated thioridazine metabolism; additive 
effects on QT prolongation 

 
3.5.1.HT   Tiaprofenic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.HU   Ticlopidine 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.HV   Tinzaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
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anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.HW   Tipranavir 

1)  Interaction Effect: increased fluoxetine plasma concentrations 
2)  Summary: Although the drug interaction between fluoxetine and tipranavir/ritonavir has not been studied, 
coadministration of fluoxetine with tipranavir/ritonavir may result in increased fluoxetine plasma 
concentrations. Fluoxetine doses may need to be adjusted when tipranavir/ritonavir therapy is initiated (Prod 
Info APTIVUS(R) oral capsules, solution, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of fluoxetine and tipranavir/ritonavir may increase 
fluoxetine plasma concentrations. Use caution when these agents are coadministered and consider 
adjusting the fluoxetine dose as needed upon initiation of tipranavir/ritonavir (Prod Info APTIVUS(R) oral 
capsules, solution, 2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.HX   Tirofiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
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hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.HY   Tolmetin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.HZ   Toloxatone 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1999a; 
Sternbach, 1991d; Coplan & Gorman, 1993c; Feighner et al, 1990c; Kline et al, 1989c; Suchowersky & de 
Vries, 1990c). As a reversible and selective monoamine oxidase inhibitor, toloxatone may not potentiate the 
effects of selective serotonin reuptake inhibitors to the same frequency, extent, and duration observed with 
other MAOIs. However, until further studies confirm the safety and efficacy of this combined therapy, 
concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluoxetine and toloxatone is contraindicated. Wait at least two 
weeks after discontinuing a MAO inhibitor before initiating fluoxetine therapy. In addition, wait at least five 
weeks after discontinuing fluoxetine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991c). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991c). If the syndrome is 
not recognized and correctly treated, death can result.  
b)  It has been suggested that fluoxetine therapy be discontinued for at least five weeks before 
beginning therapy with a monoamine oxidase inhibitor. A 28-year old woman discontinued fluoxetine for 
six weeks before starting therapy with tranylcypromine. Over the next few days the patient developed 
fever, paresthesias, confusion, abdominal cramping, and various other CNS symptoms. Upon 
discontinuation of tranylcypromine, the patient's symptoms began to resolve. Blood samples taken three 
days after discontinuation of tranylcypromine revealed no presence of fluoxetine; however, the 
norfluoxetine level was 84 ng/mL (Coplan & Gorman, 1993b).  
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c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or 
tranylcypromine (n=4) include tremor (50%), agitation or restlessness (42%), mental status changes 
(42%), myoclonus (33%), diarrhea (33%), and blood pressure changes (25%) (Feighner et al, 1990b). 
All but one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, 
anticonvulsants, antidepressants) that may have contributed to the adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy 
(Kline et al, 1989b). Headache, muscle contractions, insomnia, and unsteady gait were reported on the 
second day. Thioridazine and tryptophan were added to her therapy. The patient experienced fever, 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
later.  
e)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
& de Vries, 1990b). One case involved a first episode of mania being observed approximately one 
month after adding selegiline to fluoxetine therapy. The patient improved two months after both drugs 
were discontinued, and no further details were provided. The second case involved diaphoresis, 
vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to adding 
fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of symptoms. 
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.IA   Tramadol 

1)  Interaction Effect: an increased risk of seizures and serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes); increased concentrations of tramadol and decreased concentrations of 
tramadol active metabolite, M1 
2)  Summary: Seizures and serotonin syndrome have been reported in patients using tramadol. Some 
medications, including fluoxetine, are known to reduce the seizure threshold. The risk of seizures and 
serotonin syndrome may be enhanced when fluoxetine and tramadol therapy are combined (Prod Info 
Ultram(R), 2001). Fluoxetine is also an inhibitor of CYP2D6, and concomitant administration with tramadol 
may result in increases of tramadol concentrations and decreases in active metabolite, M1, concentrations. 
This may cause an increase in side effects or a reduction in the analgesic effect of tramadol (Prod Info 
ULTRAM(R)ER extended-release oral tablets, 2005). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Caution should be used if tramadol is to be administered to patients receiving 
concomitant fluoxetine therapy. If possible, avoid this combination, especially in patients with underlying 
conditions that might predispose to seizures. Observe the patient closely for signs and symptoms of 
serotonin syndrome. Also, monitor patients for signs and symptoms of narcotic toxicity (extreme sedation, 
respiratory depression), as well as decreased analgesic effect of tramadol. 
7)  Probable Mechanism: increased concentration of serotonin in the nervous system and periphery; 
inhibition of CYP2D6 metabolism of tramadol to M1 active metabolite by quinidine 
8)  Literature Reports 

a)  The combination of tramadol and fluoxetine may result in serotonin syndrome and mania. A 72-year-
old female with no cognitive deficits had been treated with fluoxetine for the past 10 years. She was 
prescribed tramadol 150 mg daily for articular pain. After 18 days of combination therapy the patient 
began to feel nervous, had a temperature of 37.2 C, piloerection, and muscular contractions. She 
discontinued tramadol and 21 days later her physical symptoms disappeared. She was still agitated, 
euphoric, hyperactive, had rapid speech, paranoid ideation, and slept less than 3 hours a day. She was 
hospitalized and haloperidol treatment was initiated, however, her symptoms continued. She was 
readmitted one week later and treatment with olanzapine was initiated. Two weeks later she became 
euthymic and continued olanzapine therapy after being released from the hospital. The potential for 
inducing mania and serotonergic syndrome when using tramadol combined with SSRIs must be 
considered (Gonzalez-Pinto, 2001). 

 
3.5.1.IB   Tranylcypromine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase 
(MAO) inhibitor may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized 
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, 
shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1999j; 
Sternbach, 1991s; Coplan & Gorman, 1993q; Feighner et al, 1990q; Kline et al, 1989q; Suchowersky & de 
Vries, 1990q; Sternbach, 1988a). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluoxetine and tranylcypromine is contraindicated. Wait at least 
two weeks after discontinuing a MAO inhibitor before initiating fluoxetine therapy. In addition, wait at least 
five weeks after discontinuing fluoxetine before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
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8)  Literature Reports 
a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can 
produce a toxic reaction known as serotonin syndrome (Sternbach, 1991r). Serotonin syndrome is a 
condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in 
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991r). If the syndrome is 
not recognized and correctly treated, death can result.  
b)  It has been suggested that fluoxetine therapy be discontinued for five weeks before beginning 
therapy with a monoamine oxidase inhibitor. However, one case report describes a 28-year old woman 
who had discontinued a 2-year fluoxetine regimen for six weeks before starting therapy with 
tranylcypromine. Over the next few days the patient developed fever, paresthesias, confusion, 
abdominal cramping, and various other CNS symptoms. Upon discontinuation of tranylcypromine, the 
patient's symptoms began to resolve. Blood samples taken three days after discontinuation of 
tranylcypromine revealed no presence of fluoxetine; however, the norfluoxetine level was 84 ng/mL 
(Coplan & Gorman, 1993p).  
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or 
tranylcypromine (n=4) include tremor (50%), agitation or restlessness (42%), mental status changes 
(42%), myoclonus (33%), diarrhea (33%), and blood pressure changes (25%) (Feighner et al, 1990p). 
All but one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, 
anticonvulsants, antidepressants) that may have contributed to the adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy 
(Kline et al, 1989p). Headache, muscle contractions, insomnia, and unsteady gait were reported on the 
second day. Thioridazine and tryptophan were added to her therapy. The patient experienced fever, 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
later.  
e)  Two cases suggestive of an interaction between fluoxetine and selegiline were reported 
(Suchowersky & de Vries, 1990p). One case involved a first episode of mania being observed 
approximately one month after adding selegiline to fluoxetine therapy. The patient improved two months 
after both drugs were discontinued, and no further details were provided. The second case involved 
diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship 
to adding fluoxetine and selegiline. Both drugs were discontinued, with relatively quick resolution of 
symptoms. Rechallenge with fluoxetine alone occurred without incident.  
f)  A 31-year-old female received fluoxetine 20 mg daily for 14 days, and was subsequently 
discontinued due to nausea and restlessness (Sternbach, 1988). The administration of tranylcypromine 
10 mg daily commenced two days following the discontinuation of fluoxetine. Four days later, the patient 
increased tranylcypromine to 20 mg daily and developed a serotonin-like syndrome two to three hours 
later. Following the discontinuation of tranylcypromine, all signs and symptoms resolved within 24 
hours.  

 
3.5.1.IC   Trazodone 

1)  Interaction Effect: trazodone toxicity (sedation, dry mouth, urinary retention) or serotonin syndrome 
(hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: When given concurrently, trazodone and fluoxetine have been reported to be therapeutically 
effective with and without side effects (Metz & Shader, 1990; Swerdlow & Andia, 1989; Neirenberg et al, 
1992; Maes et al, 1997a). Coadministration of trazodone and fluoxetine has been reported to result in 
speech dysfunction in a 43-year old man following traumatic brain injury (Patterson et al, 1997a). There 
have also been several reports of serotonin syndrome due to interactions between selective serotonin 
reuptake inhibitors and antidepressants (George & Godleski, 1996a; Reeves & Bullen, 1995a; Alderman & 
Lee, 1996). Serotonin syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation 
characterized by hypertension, hyperthermia, myoclonus and changes in mental status (Sternbach, 1991y). 
Further clinical studies are necessary to determine the incidence and implications of serotonin syndrome 
associated with this drug combination. 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Due to the potential for impairment in trazodone metabolism, patients should be 
monitored for any signs of trazodone toxicity. Occasional dosage reductions of trazodone may be required. 
Serotonin syndrome, characterized by hypertension, hyperthermia, myoclonus, and mental status changes, 
may also occur during concomitant therapy. 
7)  Probable Mechanism: decreased trazodone clearance 
8)  Literature Reports 

a)  Five cases of elevated antidepressant levels, four involving tricyclic antidepressants (nortriptyline, 
imipramine, desipramine) and one involving trazodone, have been reported. After the addition of 
fluoxetine, the ratio of antidepressant level to dose increased by 109% to 486% in the patients on 
tricyclics and by 31% in the patient on trazodone. The trazodone-treated patient developed sedation 
and unstable gait (Aranow et al, 1989b).  
b)  A 44-year-old man developed symptoms characteristic of serotonin syndrome due to a possible 
interaction between fluoxetine and trazodone. The patient had been taking fluoxetine 40 mg daily and 
trazodone 100 mg daily for approximately two months before symptoms occurred. The patient 
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experienced disorientation, tremor, diaphoresis, and anxiety, followed by uncontrollable shaking and 
loss of consciousness. After the patient was treated with cyproheptadine 4 mg orally, symptoms 
resolved over the next 30 minutes. Trazodone was discontinued and the patient continued to take 
fluoxetine 40 mg daily without further complications (George & Godleski, 1996).  
c)  Serotonin syndrome was also reported in a 29-year-old woman taking trazodone and paroxetine. 
The patient was treated with trazodone 200 mg daily at bedtime for approximately three months for 
depression and insomnia. The patient's depressive symptoms were unresponsive to this treatment, so 
trazodone was subsequently decreased to 50 mg daily at bedtime for two weeks before paroxetine 20 
mg every morning was added. Within 24 hours after the first dose of paroxetine, the patient became 
agitated, confused, shaky, and diaphoretic. Upon examination, the patient had impaired concentration, 
intermittent myoclonus in all extremities, hyperreflexia, tremor, and diaphoresis. After discontinuation of 
antidepressant medications, the patient's symptoms resolved (Reeves & Bullen, 1995).  
d)  A 43-year-old male with traumatic brain injury developed speech dysfunction during therapy with 
fluoxetine and trazodone. The patient was being treated with trazodone 150 mg at bedtime for chronic 
pain as a result of a fall. After undergoing a comprehensive psychiatric evaluation as part of 
rehabilitation, fluoxetine 20 mg every morning was added to the patient's regimen for treatment of 
symptoms of depression. Within one week of starting therapy with fluoxetine, the patient began to slur 
his speech and later exhibited a slow rate of speech, increased pause length, prolongation of initial 
phonemes, and word-finding difficulties. After discontinuation of fluoxetine and tapering of trazodone 
therapy, the patient had marked improvement in speech difficulty and returned to normal over the next 
week (Patterson et al, 1997).  
e)  The pharmacokinetic effect of trazodone and fluoxetine cotherapy was studied in 27 inpatients with a 
major depressive episode. All were treated with trazodone 100 mg daily, followed one week later with 
the addition of fluoxetine 20 mg daily, pindolol 7.5 mg daily, or placebo for four weeks. Pindolol and 
placebo had no significant effect on the plasma concentrations of trazodone or its active metabolite, 
meta-chlorophenylpiperazine (mCPP). However, when fluoxetine was combined with trazodone, levels 
of mCPP increased from a mean baseline value of 11.3 ng/mL to 38.3 ng/mL in four weeks. This 
increase was also associated with an improvement in the clinical response to the antidepressants 
(Maes et al, 1997).  

 
3.5.1.ID   Trifluoperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturers of some phenothiazines state that concomitant use 
with other drugs which prolong the QT interval is not recommended. Q and T wave distortions have been 
observed in patients taking phenothiazines (Prod Info Compazine(R), 2002; Prod Info Stelazine(R), 2002; 
Prod Info Thorazine(R), 2002) . Other phenothiazines may have similar effects, though no reports are 
available. Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose 
(Prod Info Prozac(R), 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and a phenothiazine is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.IE   Trimethoprim 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Cotrimoxazole and fluoxetine have been shown to prolong the QTc interval at the 
recommended therapeutic dose (Prod Info Prozac(R), 2001ah; Lopez et al, 1987). Even though no formal 
drug interaction studies have been done, the coadministration of drugs known to prolong the QTc interval is 
not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of cotrimoxazole and fluoxetine is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.IF   Trimipramine 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an 
increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval 
at the recommended therapeutic dose (Prod Info Prozac(R), 2001h; Marshall & Forker, 1982). Even though 
no formal drug interaction studies have been done which demonstrate QT prolongation, the coadministration 
of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluoxetine, is not 
recommended (Prod Info Elavil(R), 1999). In addition, concurrent use of fluoxetine and TCAs such as 
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desipramine, nortriptyline, and imipramine has resulted in significant increases in TCA concentrations 
(Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Goodnick, 1989a; 
Bell & Cole, 1988a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 
4 patients. After the addition of fluoxetine, the ratio of antidepressant level to dose increased by 109% 
to 486% in the patients. Three patients developed clinical symptoms (anticholinergic effects, 
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
1989).  
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy 
subjects. When fluoxetine (20 mg daily) was added to desipramine (50 mg daily), the mean maximum 
concentration of desipramine increased by 278% and the area under the concentration-time curve 
increased by 342%. Desipramine trough concentrations continued to be 198% above baseline three 
weeks after fluoxetine was discontinued. The same study compared pharmacokinetics of desipramine 
when combined with sertraline. The impact of sertraline was modest, resulting in small and short-term 
increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations 
when fluoxetine was added. Desipramine serum levels ranged from 109 to 150 ng/mL with oral doses of 
300 mg at bedtime prior to fluoxetine therapy. Following the addition of oral fluoxetine 20 mg daily to the 
regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose was 
increased to 40 mg/day three days later, and the desipramine serum level was 419 ng/mL after four 
days. A worsening of depression and severe fatigue coincided with the increases in desipramine serum 
levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg daily reduced the 
desipramine serum level to 231 ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with 
alertness and memory while receiving fluoxetine 40 mg daily and desipramine 150 mg daily for five 
weeks; fluoxetine was discontinued and the blood levels of desipramine decreased from 938 to 48 
ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
fluoxetine therapy. Prior to fluoxetine therapy, the patient's measured levels of desipramine had ranged 
from 148 to 160 ng/mL on a regimen of 300 mg daily. Five weeks after the addition of fluoxetine 20 mg 
daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 527 
ng/mL. The desipramine dose was lowered to 200 mg/day; eleven days later, the level was 244 ng/mL; 
the patient reported decreased energy, impaired short-term memory, and some "garbled" speech, as 
well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to 50 
mg/day; the adverse effects resolved in six days. Eight days later, the desipramine level was 122 ng/mL 
(Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased 
desipramine level and new onset of delirium in a 69-year-old male within 10 days of the addition of 
fluoxetine to the patient's regimen (Preskorn et al, 1990).  

 
3.5.1.IG   Tryptophan 

1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Tryptophan is metabolized to serotonin, and fluoxetine, a selective serotonin reuptake inhibitor 
(SSRI), increases serotonergic activity (Steiner & Fontaine, 1986a; Boyer & Blumhardt, 1992). It is possible 
that combining these agents may result in excessive serotonin leading to a condition known as "serotonin 
syndrome". 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If tryptophan and fluoxetine are coadministered, monitor patients for signs of 
serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes). It may be necessary 
to reduce doses of one or both agents or to discontinue tryptophan. 
7)  Probable Mechanism: additive adverse effects 
8)  Literature Reports 

a)  In a case series, the concurrent use of fluoxetine 50 to 100 mg daily and L-tryptophan 1 to 4 g daily 
resulted in all five patients experiencing central nervous system toxicity (agitation, poor concentration, 
nausea, diarrhea, paresthesias, palpitations, chills, headaches, aggressive behavior, and severe 
insomnia) within a few days. Tryptophan was discontinued and the symptoms disappeared (Steiner & 
Fontaine, 1986).  
b)  Concurrent paroxetine (another SSRI) and tryptophan have been linked to headache, nausea, 
sweating, and dizziness (Prod Info Paxil(R), 1999). L-tryptophan administration increases serotonin 
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concentration in the central nervous system and paroxetine inhibits serotonin reuptake. Patients who 
receive potent serotonin reuptake inhibitors should be advised not to take L-tryptophan.  

 
3.5.1.IH   Valdecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.II   Vasopressin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Fluoxetine and vasopressin have been shown to prolong the QTc interval at the 
recommended therapeutic dose (Prod Info Prozac(R), 2001b; Jacoby & Wiegman, 1990). Even though no 
formal drug interaction studies have been done, the coadministration of drugs known to prolong the QTc 
interval is not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and vasopressin is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.IJ   Venlafaxine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) and an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status 
changes) 
2)  Summary: Venlafaxine and fluoxetine have been shown to prolong the QTc interval at the recommended 
therapeutic dose (Prod Info Prozac(R), 2001s; Prod Info Effexor(R) XR, 2000). Even though no formal drug 
interaction studies have been done, the coadministration of drugs known to prolong the QTc interval is not 
recommended. In addition, the concurrent use of venlafaxine and fluoxetine may result in serotonin 
syndrome (Chan et al, 1998). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of venlafaxine and fluoxetine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation; additive serotonergic effect 

 
3.5.1.IK   Warfarin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and anticoagulants has been associated 
with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp et al, 2008; Prod Info PROZAC(R) 
oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistaxis, 
ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Altered anticoagulant effects 
(including increased bleeding) have been reported with the coadministration of SSRIs with warfarin (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
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5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for 
signs of increased bleeding. Patients who are taking warfarin should be monitored closely for altered 
anticoagulant effects, including increased bleeding, when fluoxetine therapy is initiated or discontinued (Prod 
Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme 
by which the more potent warfarin isomer, S-warfarin, is metabolized (Riesenman, 1995). In addition, 
both fluoxetine and warfarin are tightly bound to albumin. In combination, the possibility for protein-
binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant 
bleeding (hospital admission due to bleeding) in patients receiving warfarin for atrial fibrillation during 
concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patients with a mean 
age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected 
patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram, paroxetine, 
sertraline, fluvoxamine, or escitalopram. Nine patients experienced 11 bleeding episodes during 213.9 
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
treatment years in the warfarin-only group. The corresponding total incidences of bleedings were 51.4 
and 23.9 per 1000 treatment years, respectively. The hazard ratio for first bleedings during treatment 
with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The 
SSRI implicated in patients experiencing bleeding at the time of concomitant administration were 
sertraline or citalopram. The addition of an SSRI was not associated with a change in warfarin dose or 
INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding 
events, unknown patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and 
anticoagulants other than warfarin in the model (Wallerstedt et al, 2009). 
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and 
phenprocoumon) with concomitant selective serotonin reuptake inhibitors (SSRIs) resulted in an 
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and 
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal 
bleeding and compared them with 5818 control subjects also taking coumarins. Median duration of 
treatment in patients was 220 days (range, 1 to 4690 days). Patients on SSRIs showed greater risk for 
hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interval 
(CI), 1.1 to 2.5), however, the rate of gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was 
not significantly different (Schalekamp et al, 2008). 
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh 
case, severe bruising of the lower legs occurred in a woman initially treated with fluoxetine and, 
secondarily, started on warfarin (Woolfrey et al, 1993; Claire et al, 1991).  
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
The patient had been taking warfarin 30 mg per week for atrial fibrillation with a target INR between 2 
and 3. The patient's other drugs included lisinopril, furosemide, potassium, digoxin, and acetaminophen. 
After being seen for symptoms of depression, anxiety, and insomnia, the patient was given fluoxetine 20 
mg per day and diazepam 2.5 mg 3 to 4 times per day. Eight days later, the patient's INR increased to 
4.8, and the dose of warfarin was decreased to 27.5 mg per week. The patient was later seen for 
symptoms of drug delirium, including confusion, incoherence, and speaking irrationally. At this point, the 
INR was 3.64 and fluoxetine was discontinued. The next day the patient presented to the hospital with 
left-sided weakness and later died from complications of a large interparenchymal hemorrhage. The 
authors proposed that the addition of fluoxetine to the patient's regimen resulted in increased serum 
levels of both warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & 
Orrock, 1997).  

 
3.5.1.IL   Xemilofiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and antiplatelet agents has been associated 
with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchymosis, 
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
signs of increased bleeding (Prod Info PAXIL(R) oral tablets, suspension, 2008; Prod Info PROZAC(R) oral 
capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.IM   Ziprasidone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
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arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be 
coadministered with other drugs which are also known to prolong the QTc interval, including fluoxetine (Prod 
Info Geodon(TM), 2002; Prod Info Prozac(R), 2001ag). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong 
the QT interval, such as fluoxetine, is not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially 
fatal ventricular dysrhythmias (Anon, 2000). QT prolongation is dose-related. It is not yet known whether 
ziprasidone will cause torsades de pointes or increase the rate of sudden death. In clinical trials 
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) 
at the highest dose (160 milligrams). Baseline QTc interval increased 9 to 14 msec more with 
ziprasidone than with risperidone, olanzapine, quetiapine, and haloperidol, but QTc interval was 14 
msec less than that observed with thioridazine (Prod Info Geodon(R), 2002).  

 
3.5.1.IN   Zolmitriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome and an increased risk of cardiotoxicity (QT 
prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Zolmitriptan and fluoxetine have been shown to prolong the QTc interval at the recommended 
therapeutic dose (Prod Info Prozac(R), 2001d; Prod Info Zomig(R), 2001). Even though no formal drug 
interaction studies have been done, the coadministration of drugs known to prolong the QTc interval is not 
recommended. Additionally, concurrent use of a triptan and an SSRI may result in serotonin syndrome 
which may be life-threatening. Symptoms of serotonin syndrome may include restlessness, hallucinations, 
loss of coordination, fast heart beat, rapid changes in blood pressure, increased body temperature, 
overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be aware that triptans may be 
commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different 
physician. Discuss the risks of serotonin syndrome with patients who are prescribed this combination and 
monitor them closely for symptoms of serotonin syndrome (US Food and Drug Administration, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as zolmitriptan, and an SSRI, such as 
fluoxetine, may result in a life-threatening condition called serotonin syndrome. Be aware that triptans may 
be commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different 
physician. If these agents are used together, discuss the risks of serotonin syndrome with the patient and 
monitor closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, 
incoordination). Additionally, concurrent administration of zolmitriptan and fluoxetine may result in an 
increased risk of cardiotoxicity due to additive QT prolongation effects. 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation; 
additive effects on QT prolongation 
8)  Literature Reports 

a)  The pharmacokinetics of zolmitriptan were unaffected by 4 weeks of pretreatment with fluoxetine 20 
mg/day (Prod Info Zomig(R), 2003).  

 
3.5.1.IO   Zolpidem 

1)  Interaction Effect: an increased risk of hallucinations 
2)  Summary: Short-term combined therapy with fluoxetine and zolpidem was determined to be safe by a 
study involving 29 healthy women. After a single dose of zolpidem followed by one washout day, the 
subjects were given a daily dose of fluoxetine on days three through 27, then zolpidem was added each 
evening on days 28 through 32. There were no significant changes in either fluoxetine or zolpidem plasma 
concentrations, and both medications were tolerated well, either individually or combined (Allard et al, 
1998a). However, the publication of five case reports from the Washington Poison Center elucidates 
potential interactions between zolpidem and various antidepressant medications. Five patients reported 
hallucinations after concurrent use of zolpidem and antidepressant medication. The hallucination episodes 
all lasted longer than one hour, but resolved without further sequelae (Elko et al, 1998a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Observe patients for hallucinatory activity. Alternative anti-insomnia medication 
may be warranted. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A study conducted by Lorex Pharmaceuticals and Boston Research and Science Consulting 
demonstrates the safety of concomitant short-term therapy with fluoxetine and zolpidem. In this study, 
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29 healthy female volunteers were given a single evening dose of zolpidem 10 mg, followed by one 
washout day. This was followed by a daily morning dose of fluoxetine 20 mg on days 3 through 27. On 
days 28 through 32, a daily evening dose of zolpidem was added. Steady state plasma concentrations 
of fluoxetine and norfluoxetine were reached on day 24 of fluoxetine dosing as determined by serial 
venous blood sampling. There were no significant differences in area under concentration curve (AUC), 
peak concentration (Cmax), or time to reach peak concentration (Tmax) after one or five consecutive 
doses of zolpidem in conjunction with fluoxetine administration. The following pharmacokinetic mean 
parameters were observed for zolpidem: AUC 917.04 ng/hr/mL on day 28, 978.77 ng/hr/mL on day 32, 
Cmax 167.94 ng/mL on day 28, 175.91 ng/mL on day 32, Tmax 1.67 hr on day 28, 1.54 hr on day 32. 
For fluoxetine the following were noted: AUC 2674.53 ng/hr/mL on day 27, 2879.63 ng/hr/mL on day 32, 
Cmax 133.48 ng/mL on day 27, 142.23 ng/mL on day 32, Tmax 8.28 hr on day 27, 9.04 hr on day 32. 
The only statistically significant difference was a higher half-life value for zolpidem on day 32, the fifth 
consecutive dose of zolpidem in the presence of fluoxetine (Allard et al, 1998).  
b)  The Washington Poison Center reports that they received five different calls from patients 
experiencing hallucinations after concurrent use of zolpidem and antidepressant medication. Four of the 
five reports came from patients taking serotonin reuptake inhibitors in addition to zolpidem. The 
antidepressant medications being taken were desipramine, fluoxetine, sertraline, venlafaxine, and 
bupropion. In each case, the hallucinatory activity lasted longer than one hour, but the patients' 
symptoms resolved without further sequelae. The authors concluded that the mechanism by which 
zolpidem might cause hallucinations has not been firmly established (Elko et al, 1998).  

 
3.5.1.IP   Zomepirac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control 
and cohort studies have shown that the combined use of SSRIs and NSAIDs has been associated with an 
increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematoma, petechiae, and 
life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info Lexapro(TM), 
2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of 
increased bleeding. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
use of NSAIDs or low-dose aspirin. Hospitalizations for upper gastrointestinal bleeding were searched 
among 26,005 users of antidepressant medications and compared with the number of hospitalizations 
in those patients who did not receive prescriptions for antidepressants. The amount of upper GI 
bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 to 4.7). Combined 
use of an SSRI and NSAIDs or low-dose aspirin increased the risk to 12.2 (95% confidence interval, 7.1 
to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of this study demonstrate 
an increased risk of upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or 
low-dose aspirin increased the risk even further (Dalton et al, 2003). 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
hallucinations in some patients (Prod Info TORADOL(R) oral tablets, 2007). 

 
3.5.1.IQ   Zotepine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose 
(Prod Info Prozac(R), 2001l). Even though no formal drug interaction studies have been done, the 
coadministration of antipsychotics and other drugs known to prolong the QTc interval, including fluoxetine, is 
not recommended. Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
(Prod Info Solian(R), 1999), quetiapine (Owens, 2001b), sertindole (Agelink et al, 2001), sultopride (Lande et 
al, 1992), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and antipsychotics is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
 4.0   Clinical Applications 

Monitoring Parameters 
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Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Fluoxetine Hydrochloride 
1)  Therapeutic 

a)  ATTENTION DEFICIT HYPERACTIVITY DISORDER (ADHD) 
1)  Reduction in 3 essential features consistent with ADHD: 

a)  Inappropriate inattention (manifested as inability to finish tasks, listening, easily distracted, 
difficulty at concentrating with schoolwork or other tasks). 
b)  Impulsivity (which may be manifested as acting or engaging in dangerous activities before 
thinking, shifting from activity to activity, difficulty in organizing work, requiring significant 
supervision, calling out in class frequently, difficulty awaiting a turn in games or group situations. 
c)  Hyperactivity (evident by excessive running about or climbing, difficulty sitting still or staying 
seated, excessive movement, talks excessively) 

2)  Improvement in cognitive performance (i.e., reading, memory and mathematical skills) 
3)  All children should receive a drug-free trial every year. 

b)  BULIMIA 
1)  Reduction or resolution of signs/symptoms associated with bulimia (binge eating, purging episodes, 
inconspicuous eating, frequent weight swings, suicide attempts, kleptomania, laxative/diuretic abuse, 
and associated medical complications). 

c)  DEPRESSION 
1)  Improvement in target symptoms associated with depression (depressed mood, suicidal thoughts or 
intent, change in appetite, lack of energy, change in sleep patterns, lack of pleasure/interest in usual 
activities, feeling of excessive guilt/worthlessness, psychomotor retardation or agitation, difficulties in 
thinking/concentration/memory). 

d)  NARCOLEPSY 
1)  Reduction in daytime sedation with sleep attacks 
2)  Reduction in fatigue, impaired performance 
3)  Improved night time sleep 
4)  Resolution/improvement of cataplexy (characterized by muscle weakness and/or paralysis, sleep 
paralysis, and hypnagogic hallucinations) 

e)  PANIC ATTACKS 
1)  Reduction or resolution of signs/symptoms consistent with panic disorder (dyspnea, palpitations, 
dizziness, trembling, sweating, choking, nausea, paresthesias, depersonalization, hot and/or cold 
flashes, chest pain or discomfort, fear of dying, or experiencing an uncontrolled feeling). 

f)  POSTTRAUMATIC STRESS DISORDER 
1)  Reduction or resolution of flashbacks, recollections, and dreams of the traumatic event. 
2)  Reduction or resolution of sleep disturbances, outbursts of anger, hypervigilance, emotional 
numbing, guilt, inability to concentrate, and the physiological reaction (e.g., sweating) upon re-exposure 
to the event (e.g., nightmare). 

g)  OBSESSIVE-COMPULSIVE DISORDER 
1)  Reduction or resolution of recurrent and persistent impulses, ideas or thoughts that are intrusive and 
senseless. 
2)  Reduction or resolution of repetitive and intentional behaviors performed in response to obsessive 
thoughts. 

h)  PREMENSTRUAL SYNDROME 
1)  Reduction or resolution of signs/symptoms associated with premenstrual syndrome (i.e., tension, 
irritability, dysphoria, fatigue, anxiety, crying, depression, restlessness, craving for sweet/salty foods, 
binge eating, headache). 

i)  SOCIAL PHOBIA 
1)  Reduction or resolution of fear (may be manifested as nervousness, nausea, sweating, headaches) 
surrounding social encounters 

j)  TRICHOTILLOMANIA 
1)  Reduction or resolution of alopecia and hair pulling 

2)  Toxic 
a)  Monitor patients receiving antidepressants for worsening of depression, suicidality, or unusual changes in 
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behavior especially at the initiation of therapy or when the dose increases or decreases. Such monitoring 
should include at least weekly face-to-face contact with patients or their family members or caregivers during 
the initial 4 weeks of treatment, then visits every other week for the next 4 weeks, then at 12 weeks, and 
then as clinically indicated beyond 12 weeks. Families and caregivers should be advised of the need for 
close observation (i.e., daily observation) of patients and communication with the prescriber (US Food and 
Drug Administration, 2004; Anon, 2004). . 
b)  Patients who experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility, 
impulsivity, akathisia, hypomania, or mania may be at an increased risk for worsening depression or 
suicidality. If these symptoms are observed, therapy should be re-evaluated and it may be necessary to 
discontinue medications when symptoms are severe, sudden in onset, or were not part of the patient's initial 
symptoms (US Food and Drug Administration, 2004; Anon, 2004). 
c)  Psychosis, hypomania or mania, hallucinations, euphoria, akathisia or ataxia 
d)  Seizures 
e)  Suicidal ideation 
f)  SIADH/hyponatremia 
g)  Sexual dysfunction (anorgasmia/delayed orgasm, inhibited ejaculation, and impotency) 
h)  Visual disturbances may develop and require withdrawal of therapy 

 
 4.2   Patient Instructions 

A)  Fluoxetine (By mouth) 
Fluoxetine 
 
Treats depression, obsessive compulsive disorder (OCD), eating disorders, and panic disorders. Sarafem® 
treats premenstrual dysphoric disorder (PMDD), which is mood disorders and physical symptoms that occur 1 to 
2 weeks before a woman's menstrual period. This medicine is a selective serotonin reuptake inhibitor (SSRI). 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to fluoxetine, or if you are also using 
pimozide. You should not use this medicine if you have used an MAO inhibitor (MAOI) such as Eldepryl®, 
Marplan®, Nardil®, or Parnate® within the past 14 days. Do not take an MAO inhibitor or thioridazine while you 
are using this medicine and for at least 5 weeks after you stop taking this medicine. 
 
How to Use This Medicine: 
Capsule, Delayed Release Capsule, Tablet, Liquid 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be 
changed several times in order to find out what works best for you. Do not use more medicine or use it more 
often than your doctor tells you to.Some people need to take this medicine every day, and some people 
need to take it only once a week. Make sure you understand your own schedule. 
You may need to take this medicine for up to 4 weeks before you start feeling better. 
Measure the oral liquid medicine with a marked measuring spoon, oral syringe, or medicine cup. 
You may take this medicine with or without food. Take your medicine at the same time each day. 
Swallow the delayed-release capsule whole. Do not crush, break, or chew it. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your 
doctor or pharmacist if you have any questions. Ask your pharmacist for the Medication Guide if you do not 
have one. Your doctor might ask you to sign some forms to show that you understand this information. 

 
If a Dose is Missed: 

For people who take this medicine every day (Prozac® or Sarafem®): If you miss a dose or forget to take 
your medicine, take it as soon as you can. If it is almost time for your next dose, wait until then to take the 
medicine and skip the missed dose. Do not use extra medicine to make up for a missed dose. 
For people who take this medicine once a week (Prozac® Weekly): If you miss a dose or forget to take your 
medicine, take it as soon as you can. Then go back to your regular schedule the next week. Do not use 
extra medicine to make up for a missed dose.  

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
you have finished your treatment. You will also need to throw away old medicine after the expiration date 
has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, 
and herbal products. 

Make sure your doctor knows if you are using alprazolam (Xanax®), diazepam (Valium®), digoxin 
(Lanoxin®), flecainide (Tambocor®), linezolid (Zyvox®), St. John's wort, sumatriptan (Imitrex®), tramadol 
(Ultram®), tryptophan, vinblastine, medicine for seizures (such as carbamazepine, phenytoin, Dilantin®, or 
Tegretol®), or a blood thinner (such as warfarin or Coumadin®). 
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Tell your doctor if you are using other medicines to treat depression (such as amitriptyline, desipramine, 
doxepin, imipramine, lithium, nortriptyline, pimozide, Orap®, Pamelor®, or Sinequan®), medicine to treat 
mental illness (such as clozapine, haloperidol, Clozaril®, or Haldol®), or a medicine called flecainide 
(Tambocor®) for heart rhythm problems. 
Make sure your doctor knows if you are also using any pain or arthritis medicines, sometimes called 
“NSAIDs” (such as aspirin, ibuprofen, naproxen, Advil®, Aleve®, Bextra®, Celebrex®, Ecotrin®, or Motrin®). 
Also tell your doctor if you have used an MAO inhibitor such as Eldepryl®, Marplan®, Nardil®, or Parnate® 
within the past 14 days. 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and 
allergy medicine, narcotic pain relievers, and sedatives. 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant, planning to become pregnant, or breastfeeding. Tell your 
doctor if you have seizures, diabetes, heart disease, liver disease, hyponatremia (low sodium in the blood), 
bleeding problems, manic disorder, or recent heart attack. 
For some children, teenagers, and young adults, this medicine can increase thoughts of suicide. Tell your 
doctor or your child's doctor right away if you or your child start to feel more depressed and have thoughts 
about hurting yourselves. Report any unusual thoughts or behaviors that trouble you or your child, especially 
if they are new or get worse quickly. Make sure the doctor knows if you or your child have trouble sleeping, 
get upset easily, have a big increase in energy, or start to act reckless. Also tell the doctor if you or your 
child have sudden or strong feelings, such as feeling nervous, angry, restless, violent, or scared. Let the 
doctor know if you, your child, or anyone in your family has bipolar disorder (manic-depressive) or has tried 
to commit suicide. 
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease your 
dose before stopping it completely. 
If you develop a skin rash, even a mild one, stop taking this medicine and call your doctor right away. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that 
could be dangerous if you are not alert. 
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to 
keep all appointments. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, 
chest tightness, trouble breathing. 
Blistering, peeling, red skin rash. 
Change in how much or how often you urinate. 
Chest pain, pounding or uneven heartbeat. 
Confusion, weakness, and muscle twitching. 
Dry mouth, increased thirst, muscle cramps, nausea, or vomiting. 
Feelings of intense anxiety, agitation, or irritability. 
Fever, chills, body aches, or weakness. 
Painful, prolonged erection of your penis. 
Unusual bleeding, bruising, or weakness. 
Vomiting blood or something that looks like coffee grounds. 

 
If you notice these less serious side effects, talk with your doctor: 

Changes in appetite with weight gain or loss. 
Decreased interest in sex. 
Dry mouth, sore throat, or yawning more than usual. 
Ear pain or ringing in your ears. 
Headache. 
Nausea, diarrhea, constipation, or upset stomach. 
Nervousness, shakiness, or sweating. 
Trouble having sex. 
Trouble sleeping. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  SUMMARY 
1)  Fluoxetine has received approval by the United States Food and Drug Administration for treating bulimia 
nervosa, depression, obsessive compulsive disorder, and premenstrual dysphoria. Fluoxetine has also been 
evaluated in numerous other psychiatric disorders. 

B)  DEPRESSION 
1)  All of the selective serotonin reuptake inhibitors (SSRIs) are effective for treating depression although 
selected characteristics of each agent may offer greater benefit in some patients. Fluoxetine differs from other 
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SSRIs with regard to its pharmacokinetic profile; it has a longer half-life partly due to the extremely long half-life 
of its active metabolite. In comparative clinical trials with other SSRIs, fluoxetine had a slower onset of 
antidepressant action than other agents. Compared to other SSRIs, fluoxetine does NOT appear to have a 
higher incidence of most adverse effects. Fluoxetine is not the first choice of an antidepressant for severely 
depressed patients because it has a slower onset of action than other agents. If it was used previously and was 
effective in these patients, a higher starting dose may be tried. Also, fluoxetine may NOT be the best agent for 
patients with agitation. However, fluoxetine may be especially useful in poorly compliant patients or in patients 
who previously experienced withdrawal reactions. Ultimately, the selection of an SSRI is dependent on clinical 
judgement and response of patients to previous therapy (Edwards & Anderson, 1999). 
2)  Fluoxetine is as effective for treating typical or endogenous depression as the tricyclic antidepressants 
(TCAs) and is comparable to clomipramine for obsessive-compulsive behavior. Advantages of fluoxetine over the 
TCAs include minimal anticholinergic effects, lack of orthostatic hypotension, minimal sedation, and no 
association with prolonged cardiac conduction time. The disadvantages of this agent compared to the TCAs are 
induction of nervousness or anxiety, insomnia, gastrointestinal disturbances, and headaches. Fluoxetine has 
been noted to induce weight loss, which may be an advantage or disadvantage depending on the circumstances. 
The drug may be especially beneficial in geriatric patients due to a low incidence of postural hypotension and a 
lack of cardiovascular effects. Its single or twice daily dosing may improve compliance in some patients. Seizures 
do not appear to be a problem with therapeutic doses. 
3)  Preliminary data suggest that a trial of a second serotonin reuptake inhibitor (SSRI) is a viable clinical 
alternative in depressed patients who have failed to respond to an adequate trial to the first SSRI used. In a 
retrospective review of 55 patients who had failed to respond to at least five weeks of therapy with either 
fluoxetine, sertraline, fluvoxamine, or paroxetine (all at therapeutic dosages), 51% did respond to a trial of an 
alternative agent. The choice of the second agent was based on clinician preference; no difference between 
response rates of the different drugs was noted (Joffe et al, 1996). 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Fluoxetine is a "second-generation" antidepressant agent which is a specific inhibitor of serotonin reuptake 
(Stark et al, 1985). The chemical structure of fluoxetine differs from that of tricyclic antidepressants (Chouinard, 
1985); the drug is a non-tricyclic compound with the chemical name of N-methyl-3-phenyl-3(alpha, alpha, alpha-
trifluoro-p-tolyl)-oxy-propylamine hydrochloride (Bremner, 1984). 
2)  Fluoxetine has been demonstrated to be a specific inhibitor of serotonin uptake in vitro and in vivo in man and 
animals (Lemberger et al, 1978; Lemberger et al, 1978a; Wong et al, 1974; Fuller et al, 1977; Stark et al, 1985; 
Lemberger et al, 1987) while producing little effect on the noradrenergic system (Wong et al, 1975; Lemberger et 
al, 1978; Wong et al, 1974; Stark et al, 1985; Fuller & Wong, 1987). The drug has been shown to have little 
affinity for muscarinic, histaminic H1, serotonergic 5-HT1 or 5-HT2, or noradrenergic alpha-1 or alpha-2 
receptors (Stark et al, 1985; Lemberger et al, 1987). Fluoxetine is reportedly 100 times more potent as an 
inhibitor of serotonin uptake than norepinephrine or dopamine uptake in in vitro studies; inhibition of serotonin 
uptake has occurred in vivo without affecting norepinephrine uptake (Stark et al, 1985). The drug has minimal 
anticholinergic and antihistaminic effects. 
3)  The inhibition of serotonin uptake produced by fluoxetine correlates with plasma concentrations. Doses of 20 
to 30 mg daily for 7 days in healthy volunteers produced a 65% inhibition of serotonin uptake into platelets, which 
correlated with fluoxetine plasma concentrations of 55 ng/mL; endogenous serotonin content of platelets had 
decreased from 100% to 70% after 7 days of treatment. With doses of 20 to 30 mg daily for 28 days, 80% 
inhibition of serotonin uptake into platelets was observed, corresponding to plasma levels of 80 ng/mL; 
corresponding endogenous serotonin content at 28 days had decreased by 80% (Lemberger et al, 1985a). 
4)  Evidence for serotonin deficiency in depressive disorders stems primarily from 1) measurement of decreased 
serotonin levels in brain samples from postmortem depressed patients, 2) measurement of a decrease in the 
serotonin metabolite (5-hydroxyindoleacetic acid) in CSF prior to and after probenecid in depressed patients, and 
3) demonstration of benefits of administration of 5-hydroxytryptophan, or drugs that increase serotonin 
concentrations in the synaptic cleft (MAO inhibitors) (Stark et al, 1985; van Praag, 1983). 

B)  REVIEW ARTICLES 
1)  A comparison of selective serotonin reuptake inhibitors with a guide to selection is provided (Edwards & 
Anderson, 1999a). 
2)  Two reviews provide a discussion of the efficacy of selective serotonin reuptake inhibitors and other 
antidepressants for treatment of severe depression (Schatzberg, 1999; Hirschfeld, 1999). 
3)  The efficacy of antidepressants in reducing panic attack frequency, symptoms of depression, social 
avoidance, and overall impairments from panic disorder is addressed (den Boer, 1998). 
4)  A review article described the treatment of panic disorder, including the place of selective serotonin reuptake 
inhibitors for this disorder (DeVane, 1997). 
5)  Treatment of elderly patients with selective serotonin reuptake inhibitors is discussed with emphasis on 
improved tolerability compared to other antidepressants (Skerritt et al, 1997). 
6)  A review article discussed the rational treatment of depression and included a discussion of each class of 
antidepressants (Cohen, 1997). 
7)  Pharmacologic comparisons of the various selective serotonin reuptake inhibitors and their potential 
therapeutic distinctions were provided in a review (Finley, 1994). 
8)  Drug-interactions of antidepressants are reviewed in German language (Zapotoczky & Simhandl, 1995). 
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 4.5   Therapeutic Uses 

Fluoxetine 

Fluoxetine Hydrochloride 

 
4.5.A   Fluoxetine 

Anorexia nervosa 

Cataplexy - Narcolepsy 

 
4.5.A.1   Anorexia nervosa 

See Drug Consult reference: ANOREXIA NERVOSA - DRUG THERAPY 
 
4.5.A.2   Cataplexy - Narcolepsy 

See Drug Consult reference: NARCOLEPSY AND CATAPLEXY - DRUG THERAPY 
 
4.5.B   Fluoxetine Hydrochloride 

Alcoholism - Depression 

Anorexia nervosa 

Anxiety disorder of childhood 

Attention deficit hyperactivity disorder 

Autistic disorder 

Bipolar disorder; Adjunct 

Body dysmorphic disorder 

Bulimia nervosa 

Cancer - Depression 

Cerebrovascular accident, Mortality 

Cerebrovascular accident, Post 

Cerebrovascular accident, Post - Depression 

Chronic fatigue syndrome 

Depersonalization disorder 

Depression - Diabetes mellitus 

Depression - HIV infection 

Diabetic neuropathy 

Dysthymia 
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Fibromyalgia 

Headache 

Hot sweats 

Huntington's disease 

Major depressive disorder 

Myocardial infarction; Prophylaxis 

Obesity 

Obsessive-compulsive disorder 

Panic disorder 

Picking own skin 

Postpartum depression 

Posttraumatic stress disorder 

Premature ejaculation 

Premenstrual dysphoric disorder 

Raynaud's phenomenon 

Schizophrenia; Adjunct 

Seasonal affective disorder 

Severe major depression with psychotic features 

Slow channel syndrome 

Social phobia 

Tinnitus 

Trichotillomania 

Vasovagal syncope; Prophylaxis 

 
4.5.B.1   Alcoholism - Depression 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In a small study, fluoxetine was significantly better than placebo for relieving symptoms of major 
depression associated with alcohol dependence. 

c)  Adult: 
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1)  In a 12-week study of patients (n=51) with major depression and alcohol dependence, fluoxetine 
resulted in a significantly greater improvement in depression and a reduction in alcohol consumption 
compared to placebo. Fluoxetine demonstrated significant improvement on the 24-item Hamilton Rating 
Scale for Depression (HAM-D-24) but not the Beck Depression Inventory (BDI) compared to placebo; 
however, differences for the HAM-D-24 and BDI were significant from baseline to study completion for 
fluoxetine. All parameters of alcohol consumption showed significant improvement with fluoxetine 
compared to placebo. Patients were randomly assigned to placebo or fluoxetine 20 milligrams (mg) 
daily which could be titrated to 40 mg daily. Fluoxetine was tolerated well; no patient left the study due 
to adverse effects. Additional large studies are needed to assess the long-term efficacy of fluoxetine in 
a less severely depressed population of alcoholics (Cornelius et al, 1997). 

 
4.5.B.2   Anorexia nervosa 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Ineffective in the treatment of patients with anorexia nervosa (n=93) following weight restoration during 
a randomized, double-blind trial (Walsh et al, 2006) 
Ineffective during a small (n=31), placebo-controlled trial when added to a structured psychological and 
behavioral program (Attia et al, 1998) 

c)  Adult: 
1)  Results from a randomized, double blind study failed to demonstrate any benefit of fluoxetine over 
placebo in the treatment of patients with anorexia nervosa following weight restoration. Prior to 
randomization, patients (mean age, 23 +/- 4.6 years; mean body mass index (BMI), 15.4 +/-1.8 
kilograms/square meter (kg/m(2)); mean length of illness, 56.5 +/-44.7 months) received inpatient or 
intensive outpatient treatment and were eligible to participate in the study once they regained weight to 
a minimum BMI of 19 kg/m(2). Patients were then randomized to an initial dose of fluoxetine 20 
milligrams (mg) (n=49) or placebo (n=44) orally daily. The dose of fluoxetine was increased to 60 mg 
daily over 1 week and could be further increased to 80 mg daily if the patient's clinical status 
deteriorated. Patients were treated on an outpatient basis for up to 1 year. All patients received 
cognitive behavioral therapy. The primary outcome measure was time-to-relapse. Approximately 57% of 
patients dropped out of the study early, with similar completion rates in each arm (p=0.98). The mean 
fluoxetine dose at the end of the study was 63.5 +/- 15.8 mg daily. In the most conservative analysis of 
time-to-relapse, which classified all patients who terminated early as having relapsed, there was no 
significant difference between fluoxetine and placebo (p=0.64). Less conservative analyses led to 
similar results. The percentage of patients who maintained a BMI of at least 18.5 kg/m(2) and remained 
in the study for 1 year was 26.5% and 31.5% for fluoxetine and placebo, respectively (p=0.57). When 
treatment was terminated prematurely, there were no significant differences between patients with 
regard to BMI or psychological state. At the end of the study, 45% and 43% of the fluoxetine and 
placebo groups, respectively, had not relapsed (Walsh et al, 2006). 
2)  In a small, placebo-controlled study (n=31), fluoxetine was no more effective than placebo for 
patients with anorexia nervosa who were also receiving inpatient psychological and behavioral therapy. 
The initial dose of fluoxetine was 20 milligrams (mg) daily which was increased over 1 week to 60 mg 
daily. At 7 weeks (study end-point), the mean dose of fluoxetine and placebo was 56 and 58.7 mg/day, 
respectively. Therapy was tolerated well. Results of this study are similar to others which used 
antidepressants for anorexia nervosa. All of the studies were similar with regard to small sample size, 
short duration, and addition to behavior therapy. None of the studies have addressed the issue of 
whether antidepressants are better than placebo if behavior therapy is omitted (Attia et al, 1998). 

 
4.5.B.3   Anxiety disorder of childhood 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence is inconclusive 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluoxetine 10 to 60 milligrams/day was effective in the treatment of overanxious disorder, social phobia, 
or separation anxiety disorder in an analysis of twenty-one patients ages 11 to 17 years of age 
(Birmaher et al, 1994). 

 
4.5.B.4   Attention deficit hyperactivity disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
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Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In a single, uncontrolled, trial (n=22), fluoxetine showed some benefit in attention deficit hyperactivity 
disorder (ADHD) as assessed by both global clinical impressions and parent questionnaires. However, 
up to one-third of all patients experienced side effects during treatment. Larger studies with better 
patient controls will be needed to assess the usefulness of fluoxetine in this condition (Barrickman et al, 
1991). 

 
4.5.B.5   Autistic disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

The efficacy of fluoxetine for treating idiopathic autism in children has been demonstrated in a long-term 
trial 

c)  Pediatric: 
1)  Twenty-two of 37 children with idiopathic autism experienced improvements in behavior (mood and 
temperament), social skills, language, cognition, and adaptive skills when treated in an open-label trial 
with fluoxetine. In these patients, the ideal dose of fluoxetine ranged from 0.2 milligrams/kilogram/day 
(mg/kg) to 1.4 mg/kg/day for a mean duration of 21 months. Improvements were measured through 
various tests and through the observations of those who dealt with the patient on a regular basis. 
Eleven children were considered to have an excellent response, 11 had a good response, and 15 had 
no long-term improvements. Fluoxetine was discontinued in those children not responding due to the 
development of hyperactivity, agitation, and lethargy. Discontinuation of fluoxetine was also attempted 
in responders; however, regression generally followed. A strong correlation existed between those 
responding positively to treatment with fluoxetine and those with a family history of major affective 
disorders. Those that had responded previously remained on fluoxetine for over 1 year and were still 
demonstrating improvements. After completion of the initial study 31 additional patients were treated 
with fluoxetine. An additional 4 patients had an excellent response to fluoxetine therapy (22% of the 
overall 68 patients), an additional 22 patients had a good response (49%), and an additional 5 patients 
had no long-term improvement (29%). Fluoxetine was found to be an effective treatment option for 
idiopathic autism in 71% of the total 68 patients studied (DeLong GR, Teague LA & Kamran MM, 1998). 

 
4.5.B.6   Bipolar disorder; Adjunct 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Twice weekly dosing overcame depression without inducing mood switching in a single case 
c)  Adult: 

1)  Twice weekly dosing with fluoxetine overcame depression in a 59-year-old woman with type I bipolar 
disorder without causing mood switching. In a manic state and with psychotic behaviors, the woman 
was hospitalized and treated with lithium 600 milligrams (mg) twice daily, olanzapine 5 mg at bedtime, 
and clonazepam 0.5 mg twice daily. She became calmer and rational and reported that she had been 
depressed. On hospital day 12, she was given fluoxetine 10 mg each morning, while continuing the 
other medications. Twenty-two days later she was diagnosed as manic. Fluoxetine was reduced to 10 
mg twice weekly. Her manic symptoms rapidly subsided. She remained euthymic thereafter. At 13 days 
after the reduction of fluoxetine, her fluoxetine blood concentration was less than 20 micrograms per 
liter; norfluoxetine was 53 micrograms per liter. At discharge 60 days after admission, her medications 
were oral lithium 600 mg twice daily, oral olanzapine 5 mg at bedtime, oral clonazepam 1 mg at 
bedtime, and oral fluoxetine 10 mg every Monday and Thursday. At 9-month follow-up, she remained 
euthymic (Megna & Devitt, 2001). 

 
4.5.B.7   Body dysmorphic disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
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b)  Summary: 
Fluoxetine was safe and more effective than placebo in the treatment of body dysmorphic disorder 

c)  Adult: 
1)  In a 12-week, double-blind, placebo controlled study, fluoxetine was more effective than placebo in 
the treatment of body dysmorphic disorder (BDD). After establishing the diagnosis of BDD, patients 
were divided into matched fluoxetine (n=34) and placebo groups (n=33). Study participants in the active 
treatment group received fluoxetine 20 milligrams (mg) daily for two weeks and an additional 20 mg per 
day every 10 days as tolerated to a maximum of 80 mg per day. At eight weeks of treatment there was 
a statistically significant (p less than 0.001) decrease in the Yale-Brown Obsessive Compulsive Scale 
modified for BDD (BDD-YBOCS) score of 35% versus 14% for the fluoxetine (54% response rate) and 
placebo groups, (18% response rate) respectively. Treatment outcome was not affected by the 
presence of personality disorder, obsessive-compulsive disorder, depression, or BDD severity or 
duration. There was also no difference in response between delusional and non-delusional patients to 
fluoxetine, but delusional patients were less likely to respond to placebo. The mean dose of fluoxetine 
by study end was 78 mg/day (range 20-80 mg/day) and the mean response time was 7.7 weeks (range 
2 to 12 weeks). Drowsiness and stomach/abdominal discomfort were the only adverse effects that 
occurred significantly more frequently with fluoxetine treatment (Phillips et al, 2002). 

 
4.5.B.8   Bulimia nervosa 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIa; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the treatment of binge-eating and vomiting behaviors in patients with moderate to 
severe bulimia nervosa (Prod Info PROZAC(R) oral pulvule, oral solution, oral tablet, oral delayed-
release capsule, 2005) 
Fluoxetine is effective in the treatment of bulimia; beneficial effects may be seen as early as one 
week after initiation of therapy  
In a small, open-label study, fluoxetine therapy reduced symptoms of bulimia nervosa in pediatric 
patients 

c)  Adult: 
1)  Continued fluoxetine treatment, relative to placebo treatment, was associated with a significant 
reduction of relapse in patients who had responded acutely to treatment with fluoxetine for bulimia 
nervosa. Patients with DSM-IV diagnosis of bulimia nervosa, purging type, who showed a 50% or 
greater reduction in vomiting episodes during at least 1 of the last 2 weeks of 8 weeks of acute 
treatment with fluoxetine (60 milligrams (mg) per day) were regarded as responders and were entered 
into a 52-week randomized, double-blind study to observe relapse rates. Relapse was defined as a 
return to baseline frequency of vomiting for 2 consecutive weeks. Of the 150 responders (65% of the 
original 232 participants), 76 continued to receive fluoxetine 60 mg/day and 74 received placebo. The 
fluoxetine group had fewer relapses in the first 3 months (p less than 0.04). Thereafter, the difference 
between the groups remained at 14% to 18% but was not statistically significant due to the high attrition 
rates. By the end of 52 weeks, 33% of the fluoxetine group and 51% of the placebo group had relapsed. 
Among fluoxetine-treated patients, there was no difference in relapse rates between depressed and 
non-depressed patients. Statistically significant differences favoring fluoxetine were observed for 
vomiting episodes, binge-eating episodes, Clinical Global Impression (CGI) severity and improvement 
scores, and the Yale-Brown-Cornell Eating Disorder Scale total score. The rate of discontinuation 
because of adverse events was similar for the 2 groups. In the first 3 months, 8 patients of the 
fluoxetine group and 15 of the placebo group discontinued because of poorer than expected efficacy 
(Romano et al, 2002). 
2)  Addition of medication to psychological therapy resulted in greater improvement in binge eating, 
vomiting, and depression than psychological therapy alone (Walsh et al, 1997). In this complex study, 
patients (n=120) meeting criteria for bulimia nervosa and using self-induced vomiting were randomly 
assigned to the following treatments: (1) cognitive-behavioral therapy with placebo; (2) cognitive-
behavioral therapy with medication; (3) supportive psychotherapy with placebo; (4) supportive 
psychotherapy with medication; or (5) medication alone. Patients receiving medication began treatment 
with desipramine with titration to 300 milligrams/day, if tolerated. Patients with intolerable side effects or 
a less than 75% decrease in binge eating were switched to fluoxetine 60 mg/day; 74% of patients 
received fluoxetine. Major study results were: (1) Cognitive-behavioral therapy was more effective than 
supportive psychotherapy; (2) Cognitive-behavioral therapy plus medication was more effective than 
medication alone; and (3) Use of a stepped approach to drug therapy improved the benefit of 
medication. Limitations of this study are a short evaluation period, inability to maintain blinding due to 
differences in drug side effects, and reliability of patient reporting. 
3)  Fluoxetine 60 to 80 milligrams/day was effective in the treatment of BULIMIA nervosa in an 
uncontrolled study involving 10 patients (Freeman & Hampson, 1987). 
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4)  Among obese subjects treated with fluoxetine and behavior modification, those classified as binge-
eaters lost half the weight lost by those who were not so classified at the end of the year-long trial; this 
difference was not statistically significant (Marcus et al, 1990). 

d)  Pediatric: 
1)  Fluoxetine therapy was effective in the treatment of pediatric patients with bulimia nervosa. In a 
small, prospective, open-label study, ten female patients, 12 to 18 years of age (mean age, 16.2 years), 
with bulimia nervosa (n=8) or eating disorder not otherwise specified (n=2) received fluoxetine 60 
milligrams (mg)/day (initial, 20 mg/day, titrated to 60 mg/day by day 7) for 8 weeks with concurrent 
psychotherapy. From baseline to week 8, the mean number of weekly binges was significantly reduced 
from 4.1 to 0 (p less than 0.01) and the mean number of weekly purges decreased from 6.4 to 0.4 (p 
less than 0.005). Significant improvements were also observed for several other outcome measures, 
including the Eating Attitudes Test, Eating Disorder Inventory, and the Self-report For Childhood Anxiety 
Related Disorders (p less than 0.05, all values). Body mass index, body weight, and scores for the Body 
Shape Questionnaire and Beck Depression Inventory were not significantly changed from baseline to 
week 8 (p=ns). Clinical Global Impression-Improvement Scale scores were "much improved" for 2 
patients, "improved" for 5 patients, and "slightly improved" for 3 patients. Fluoxetine was generally well 
tolerated. The most common adverse events included headache (n=4), drowsiness (n=4), difficulty 
falling asleep (n=5), and difficulty staying asleep (n=4) (Kotler et al, 2003). 

 
4.5.B.9   Cancer - Depression 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Possibly effective in improving quality of life and reducing depressive symptoms in cancer patients 
c)  Adult: 

1)  The results of one study suggest that fluoxetine therapy may be effective in improving quality of life 
and reducing depressive symptoms in patients with advanced cancer. In a randomized, double-blind, 
placebo-controlled study, patients (n=163) with advanced incurable malignancies and at least minimal 
depressive symptoms received fluoxetine (20 milligrams once daily in the morning) or placebo for 12 
weeks. Quality of life (measured via the Functional Assessment of Cancer Therapy-General (FACT-G) 
scale) and depression (assessed via the Brief Zung Self-rating Depression Scale (BZSDS)) were 
measured at baseline and every 3 to 6 weeks. Fluoxetine-treated patients showed statistically 
significant improvements in scores for both the FACT-G (p=0.05) and the BZSDS (p=0.0005) as 
compared with placebo however, clinically significant improvements (defined as a 6-point difference in 
best-change score) between groups were not found. Vomiting was more commonly reported by patients 
taking fluoxetine (33%) as compared with placebo (4.6%) (Fisch et al, 2003). 

 
4.5.B.10   Cerebrovascular accident, Mortality 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Antidepressant treatment given during the first six months following stroke increased long-term survival 
in depressed and non-depressed patients 

c)  Adult: 
1)  Treatment with nortriptyline or fluoxetine during the first six months following stroke significantly 
increased long-term survival in depressed and non-depressed patients. In a randomized, double-blind, 
placebo-controlled study, patients (n=104) who had suffered a stroke within the previous 6 months 
received fluoxetine (initial, 10 milligrams (mg)/day, titrated to 40 mg/day over 9 weeks), nortriptyline 
(initial, 25 mg/day, titrated to 100 mg/day over 6 weeks), or placebo for 12 weeks. According to the 
intent-to-treat analysis, significantly more patients treated with an antidepressant were alive at 9 years 
follow-up as compared with patients who received placebo (59.2% vs 36.4%, respectively; p=0.03). Of 
patients who completed the full 12- week treatment period (n=81), 67.9% of antidepressant-treated 
patients and 35.7% of placebo-treated patients were alive at the 9-year follow- up (p=0.005). The 
likelihood of long-term survival was higher for patients who received antidepressant therapy as 
compared with placebo for both depressed and non-depressed patients (p=0.02, both values). Of the 50 
patients that died during the 9-year follow-up, the percentage of deaths attributable to vascular causes 
(ie, cardiovascular disease and recurrent stroke) was significantly higher in patients given placebo as 
compared to patients who received antidepressant therapy (87.8% vs 35.3%, respectively, p=0.0005) 
(Jorge et al, 2003). 
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4.5.B.11   Cerebrovascular accident, Post 
a)  Overview 

FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Improved motor performance after stroke reported in a limited number of patients  
In a limited number of patients, fluoxetine was effective for post-stroke emotionalism 

c)  Adult: 
1)  A single dose of fluoxetine 20 milligrams, in comparison to placebo, was associated with cerebral 
activation and improved motor performance in 8 patients with single ischemic lacunar infarction and 
resultant pure motor hemiplegia. The increase in cerebral activation was localized in the sensorimotor 
cortex contralateral to the paralysis. Decreases in activation occurred in other areas, including the 
cerebellum bilaterally and the contralesional caudate nucleus. Improvement in motor performance was 
evident in speed of execution of specific muscle movements and in strength. Also, improvement in task 
performance with practice was evident with fluoxetine and not with placebo (Pariente et al, 2001). 
2)  Fluoxetine reduced post-stroke emotionalism in 8 of 9 patients compared to none of the control 
patients (Brown et al, 1998). Twenty patients with emotionalism of greater than 4 weeks duration were 
randomly assigned to fluoxetine 20 milligrams daily or placebo for 10 days. One patient receiving 
fluoxetine stopped treatment due to a generalized rash. Ratings on the modified Lawson and MacLeod 
scale and patient self-rating scale were significantly lower in the fluoxetine than placebo group 
(p=0.011; p=0.049). By day 10, a 50% reduction in the frequency of emotional outbursts was reported 
by 8 of 9 fluoxetine-treated patients and 0 of 10 placebo-treated patients. 
3)  Within a few months of a stroke, two Chinese patients developed pathologic crying which improved 
rapidly after starting fluoxetine 10 or 20 milligrams (mg) daily. The first patient reported 2 months of 
uncontrollable crying spells which were not associated with depression. On the fifth day of fluoxetine 
treatment, the crying spells ceased and did not return during 4 months of therapy. The second patient 
also denied depression and responded to fluoxetine within 1 week. Since fluoxetine and other selective 
serotonin reuptake inhibitors have been effective for this disorder, an abnormality of the serotonin 
system or partial destruction of the serotonergic raphe nuclei in the brain stem are possibly associated 
with this disorder (Low & Chong, 1998). 

 
4.5.B.12   Cerebrovascular accident, Post - Depression 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

FLUOXETINE may prevent post-stroke depression 
c)  Adult: 

1)  Based on a randomized, double-blind trial (n=48), a 12-week course of oral FLUOXETINE or 
NORTRIPTYLINE appeared to provide effective prophylaxis against depression in non-depressed 
patients within 6 months onset of acute stroke (either thromboembolic or hemorrhagic); however, there 
was a tendency for depression to develop after the course of fluoxetine or nortriptyline was finished, 
especially in nortriptyline- treated subjects. Subjects were followed for 21 months after the 3- month 
treatment period. FLUOXETINE-treated subjects (n=17) were given daily doses of 10 milligrams (mg) 
for the first 3 weeks (wk), 20 mg (wk 4 to 6), 30 mg (wk 7 to 9), and 40 mg (wk 10 to 12). 
NORTRIPTYLINE- treated subjects (n=15) received daily doses of 25 mg (wk 1), 50 mg (wk 2 to 3), 75 
mg (wk 4 to 6), and 100 mg (wk 7 to 12). Nortriptyline- treated patients received therapeutic drug 
monitoring to maintain serum levels at 50 to 120 mg/milliliter. Dosages were reduced if side effects 
developed, which happened for 6 subjects (2 fluoxetine, 4 nortriptyline). Assessments were made using 
the Present State Exam (PSE) and the Hamilton Depression scale (Ham-D). During the 12-wk 
treatment period, no cases of major depression were reported. Minor depression occurred in 3 (20.0%) 
of fluoxetine-treated subjects, 1 (7.7%) nortriptyline-treated subject, and 5 (33.3%) placebo-treated 
subjects. Two of three depressed fluoxetine-treated subjects dropped out before completing 3 months 
of therapy. For those who completed 3 months of treatment, the rate of depression was significantly 
higher in the control group compared with a combined fluoxetine-nortriptyline group (5 of 15 versus 2 of 
26; p=0.036). Six months after treatment ended, rates of depression were higher in the combined active 
treatment group compared with controls (p=0.047). No significant between-group differences were seen 
at 1 and 2 years. Using time-by-treatment analysis, Ham-D scores were lower in the active group 
compared with the placebo group during months 0 to 3 (p=0.026). For months 3 to 9, Ham-D scores 
were significantly declining in the nortriptyline group compared with controls (p=0.022) and were 
trending lower in the fluoxetine group (p=0.09 versus placebo). After 1 year and 2 years, no significant 
differences were seen across the 3 groups. The authors emphasized that patients treated 
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prophylactically with nortriptyline post-stroke need careful monitoring, and might be helped by a longer 
course of therapy or a more gradual withdrawal of the drug (Narushima et al, 2002). 

 
4.5.B.13   Chronic fatigue syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Despite earlier case reports of efficacy of fluoxetine in the treatment of chronic fatigue syndrome, a 
randomized, controlled trial of fluoxetine in both depressed and non-depressed chronic fatigue 
syndrome patients demonstrated no beneficial effect. Patients were treated with fluoxetine 20 mg daily 
for a period of 8 weeks. None of the symptoms of chronic fatigue syndrome, including fatigue, 
depression, functional impairment, sleep disturbances, cognitions, and physical activity, improved in 
either the depressed or non-depressed subgroup (Vercoulen et al, 1996). 

 
4.5.B.14   Depersonalization disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In a case report, fluoxetine relieved chronic symptoms of depersonalization. 
c)  Adult: 

1)  A 27-year-old man with a 10-year history of depersonalization, depression, and anxiety with panic 
attacks noted marked improvement in symptoms 2 to 3 months after starting fluoxetine 20 milligrams 
(mg) daily. Alprazolam 0.5 mg 3 times daily was started a few months before fluoxetine but only 
decreased the frequency of panic attacks. Previous treatment with imipramine and psychotherapy was 
ineffective. Alprazolam 0.25 mg and fluoxetine 20 mg daily were continued for 2 years with complete 
remission of depersonalization and panic attacks; depression also improved (Ratliff & Kerski, 1995). 

 
4.5.B.15   Depression - Diabetes mellitus 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluoxetine is effective for reducing the severity of depression in diabetic patients 
c)  Adult: 

1)  Fluoxetine was more effective than placebo for management of major depression in patients with 
comorbid diabetes in an 8-week, randomized, placebo-controlled, double-blind trial. Sixty patients with 
diabetes who were 21 to 65 years of age were randomized to placebo or fluoxetine 20 milligrams (mg) 
daily in the morning. Fluoxetine could be increased to a maximum of 40 mg daily depending on side 
effects and clinical response. The Beck Depression Inventory (BDI) and Hamilton Rating Scale for 
Depression (HAMD) were used to assess the severity of depression and improvement. Glycemic control 
was monitored by glycosylated hemoglobin (GHb). Of the 60 patients enrolled, 54 (90%) completed 8 
weeks of treatment. Fluoxetine-treated patients demonstrated significantly lower mean posttreatment 
scores on the BDI and the HAMD compared with placebo-treated patients (BDI, 9.6 versus 13.6, 
respectively, p=0.03; HAMD, 9.4 versus 14.1, respectively, p=0.01). The percentage of patients with 
significant clinical improvement measured by the BDI was greater with fluoxetine than placebo (66.7% 
versus 37%, respectively, p=0.03). Although fluoxetine- treated patients demonstrated a greater 
reduction in mean GHb levels compared with the placebo group, the difference was not statistically 
significant (-0.40% versus -0.07%, respectively, p=0.13). Depression remission per HAMD was 
observed in 43.3% of the fluoxetine group compared with 23.3% of the placebo group, although the 
difference was not significant (p=0.09). Fluoxetine was generally well tolerated (Lustman et al, 2000). 

 
4.5.B.16   Depression - HIV infection 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 
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See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Depression improved in 78% of women with HIV 
c)  Adult: 

1)  In an 8-week, open trial, 14 of 18 women had a clinical response as measured by the Hamilton 
Rating Scale for Depression (HAM-D) and the Clinical Global Impressions Severity and Improvement 
scale (CGI). Thirty women began treatment but only 18 completed the trial. Treatment consisted of 
fluoxetine 20 milligrams (mg) per day or sertraline 50 mg per day if the patient refused fluoxetine. From 
baseline to week 8, the total HAM-D score (24 to 9; p less than 0.0001) and total Beck Depression 
Inventory (28 to 13; p less than 0.0001) decreased significantly. Five patients discontinued treatment 
due to side effects primarily anxiety, overstimulation, or insomnia. The response rate in this study was 
similar to other studies that included HIV-seropositive men or the 1 study that included HIV-seropositive 
women (Ferrando et al, 1999). 
2)  Fluoxetine was safe and effective for treating depression in men who were human immunodeficiency 
virus (HIV) seropositive and were treated with 1 or more antiretroviral agents primarily zidovudine. All 
patients (n=47) in this study received weekly supportive group psychotherapy and were randomly 
assigned to blinded treatment with placebo or fluoxetine 20 milligrams (mg) daily with titration to a 
maximum dose of 60 mg daily. Thirty-seven (79%) patients completed the 7-week study; withdrawal 
rates were similar between treatments. Significant reductions in the Hamilton Rating Scale for 
Depression (HAM-D; p less than 0.05) and Beck Depression Inventory (p less than 0.01) occurred in the 
fluoxetine compared to the placebo group. A 50% reduction in the HAM-D score occurred in 64% and 
23% of patients treated with fluoxetine and placebo, respectively. Adverse effects were frequent in both 
treatment groups; however, only 1 patient in the placebo group and no patients receiving fluoxetine left 
the study due to an adverse effect (Zisook et al, 1998). 

 
4.5.B.17   Diabetic neuropathy 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

The following case report suggests that, like tricyclic antidepressants, fluoxetine may have a role in 
treating painful diabetic neuropathy, and that it offers a more favorable adverse effect profile for some 
patients 

c)  Adult: 
1)  The case of a 31-year-old woman with autonomic and peripheral neuropathy secondary to insulin-
dependent diabetes mellitus and major depression is reported. Previous therapy with trazodone and 
tricyclic antidepressants had been unsatisfactory due to drug-induced exacerbations of orthostatic 
hypotension and urinary retention. Fluoxetine treatment was begun using a low dose (5 milligrams) for 
seven days, then titrated by 5 milligrams/day every three to four days until 20 milligrams/day was 
reached; after another week, titration continued in the same manner to a daily dose of 40 milligrams. 
The patient reported decreased pain in her extremities while on 5 milligrams/day and showed continued 
improvement for three weeks. During this same hospitalization, her depression improved, though not as 
quickly as her neuropathic symptoms. The patient complained of excessive sweating on the dose of 20 
milligrams/day; this adverse effect decreased with confined use of fluoxetine. After seven months 
without pain on 40 milligrams fluoxetine/day, the patient's pain and depression returned, accompanying 
deterioration in her disease state. A dosage increase to 60 milligrams/day was quickly followed by pain 
relief, and later followed by improvement of her depression. More research is needed into the use of 
fluoxetine for analgesia (Theesen & Marsh, 1989). 

 
4.5.B.18   Dysthymia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Small, uncontrolled clinical studies have shown that fluoxetine improves dysthymia in adult and elderly 
patients. Larger, controlled clinical trials are needed for this indication. 

c)  Adult: 
1)  In a study of patients with primary dysthymia, fluoxetine resulted in significant improvement in clinical 
and social functioning compared to placebo; non-responders also showed improvement with an 
increase in fluoxetine dose. Patients showing a response at 3 months continued fluoxetine 20 
milligrams (mg)/day for an additional 3 months. If a response was NOT evident, the dosage of fluoxetine 
was increased to 40 mg/day, and placebo-treated patients received fluoxetine 20 mg/day for the 
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remaining 3 months of the study. At the 6-month evaluation, initial responders were still improved; 50% 
of non-responders also showed improvement with the higher dose of fluoxetine or after treatment with 
fluoxetine. Adverse effects were similar in incidence and affected body system between the treatments. 
This is 1 of the few studies to include an adequate sample (n=140), blinding of treatment assessment, a 
reasonable duration of treatment, randomization, and a placebo control; however, maintenance of 
blinding was questionable during the last 3 months of the study, and the sample size was smaller due to 
exclusion of 37 patients from 1 center who had an exceptional response to fluoxetine. Additional longer, 
comparative studies are still needed to assess the efficacy of long-term fluoxetine for treating dysthymia 
(Vanelle et al, 1997). 
2)  Fluoxetine 20 to 60 milligrams/day has demonstrated efficacy in primary dysthymia (Ravindran et al, 
1994). Though this was a non-controlled observation, an overall response rate of 73.1% was reported 
with subaffective-type dysthymia patients exhibiting a better clinical response to drug therapy than those 
with character spectrum dysthymia (77% versus 25%, respectively). Full efficacy of fluoxetine treatment 
for dysthymia may not be seen for a period of 16 weeks (Albert & Ebert, 1996). 
3)  FLUOXETINE (mean dose, 35.5 milligrams/day) was also effective in a group of elderly patients with 
dysthymic disorder. Outcome criteria were based on a 50% reduction in Hamilton Rating Scale for 
Depression (HAM-D) score, final HAM-D score less than 8, and a Clinical Global Impression score of 1 
or 2 which was interpreted as very much or much improved. Although this was a relatively small study 
population (n=20), 60% of patients responded. Further controlled studies are needed to evaluate 
fluoxetine efficacy for this indication (Nobler et al, 1996). 

 
4.5.B.19   Fibromyalgia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Reduced pain and physical impairment due to fibromyalgia 
c)  Adult: 

1)  Fluoxetine reduced pain and improved physical function in women with fibromyalgia. In a 
randomized, double-blind, placebo- controlled trial, 60 women meeting criteria of the American College 
of Rheumatology for fibromyalgia were given placebo or fluoxetine in individualized doses for 12 weeks. 
Subjects were also allowed to continue taking non-steroidal antiinflammatory drugs (NSAIDs) and 
acetaminophen on their usual schedules. Fluoxetine was started at 20 milligrams/day for the first 2 
weeks. If that dose was not tolerated, it was reduced to 20 mg every other day. After the first 2 weeks, 
the dose could be titrated to a maximum of 80 mg/day by 2-week increments of 10 to 20 mg. The 
average dose of subjects completing the 12-week study was 55 mg/day. Changes in total scores from 
baseline to end-of-study on the Fibromyalgia Impact Questionnaire (FIQ) were significantly better for the 
fluoxetine group than for the placebo group (p=0.005). Pain scores also improved more in the fluoxetine 
group than in the placebo group (p=0.002). Improvement of 25% or more on total FIQ scores or pain 
scores were considered clinically meaningful. Total scores were improved by 25% or more in 32% of 
the fluoxetine group and 15% of the placebo group (p=0.19); pain scores improved by 25% or more in 
56% of the fluoxetine group and 15% of the placebo group (p=0.003). There was no significant 
difference between groups in change in tender-point score. The most common adverse events reported 
for fluoxetine were headache, insomnia, sedation, and nausea (Arnold et al, 2002). 

 
4.5.B.20   Headache 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluoxetine has shown modest efficacy for treating chronic daily headache  
Fluoxetine lacks efficacy for treating migraine  
S-fluoxetine is more effective than placebo in the prevention of migraine headache 

c)  Adult: 
1)  In a double-blind trial, S-fluoxetine was more effective than placebo in the prophylaxis of migraine. 
Following a 1-month placebo period (n=49), patients were randomized to receive 40 milligrams (mg) 
nightly of S-fluoxetine (a dose equivalent to 80 mg of the marketed racemic fluoxetine) or placebo for 3 
months. The primary outcome measure was the 28-day frequency of migraine attacks. Patients treated 
with active drug experienced a 52% (1.7 attacks/28 days) decline in the frequency of attacks and those 
receiving placebo experienced a 27% (1.1 attacks/28 days) decline in the frequency of attacks. The 
differences in the frequency of attacks between the 2 treatment groups were statistically significant in 
month 2 (n=39) and month 4 (n=33) only. An equivalent number of patients discontinued the study due 
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to adverse events and inadequacy of response in both treatment groups. S-fluoxetine was, therefore, 
well-tolerated. Due to the decrease in sample size, absolute conclusions of the efficacy of S-fluoxetine 
in the prophylaxis of migraine must be made with caution (Steiner et al, 1998). 
2)  Fluoxetine 20 to 40 mg/day was moderately effective in the treatment of chronic daily headache, but 
was not effective in the treatment of migraine headache. In this study, patients with chronic daily 
headache (n=64) and migraine headache (n=58) were randomly assigned to fluoxetine or placebo for a 
three month period. Fluoxetine was initially given as a dose of 20 mg/daily and advanced to 40 mg/daily 
after one month depending on patient response; the majority of patients required 40 mg. Overall 
headache status, headache-free days, and investigator judgment were the three determinants of 
effectiveness. Chronic daily headache sufferers did note significant improvement on the three scales 
which became apparent after the third month of treatment with fluoxetine. Mood improvement was a 
major determinant of headache improvement (Saper et al, 1994). 

 
4.5.B.21   Hot sweats 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Modestly reduced frequency and severity of hot flashes in women with a history of breast cancer 
c)  Adult: 

1)  Fluoxetine treatment modestly reduced the frequency and severity of hot flashes in women who 
could not take hormones because of a history of breast cancer or perceived high risk of breast cancer. 
In a double-blind, randomized, cross-over trial, 68 women experiencing at least 14 hot flashes per week 
were given fluoxetine 20 milligrams (mg) per day orally or placebo for 4 weeks and then switched to the 
opposite treatment for 4 weeks. Hot flash scores (severity times frequency) were reduced at least 75% 
(in comparison to baseline scores) in 24% of patients taking fluoxetine in the first treatment period and 
in 11% of those taking placebo. Hot flash scores were increased in 27% of patients receiving fluoxetine 
and 23% receiving placebo. Crossover data showed a trend for greater improvement in hot flash 
severity with fluoxetine treatment (p=0.055). Adverse events were similar with the 2 treatments except 
for more mouth dryness with fluoxetine. Patients reported less trouble sleeping while taking fluoxetine 
(Loprinzi et al, 2002). 

 
4.5.B.22   Huntington's disease 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluoxetine did NOT significantly improve total functional capacity (TFC) over 4 months in non-
depressed patients with Huntington's Disease (HD). 

c)  Adult: 
1)  Thirty patients were randomly assigned to receive placebo or fluoxetine 20 milligrams/day; however, 
5 fluoxetine-treated and 2 placebo-treated patients dropped out before the 2 month assessment. 
Baseline TFC scores were 9.2 and 9.7 (indicating high functional capacity) in the fluoxetine and placebo 
treatment groups, respectively. At 4 months, the TFC score improved by an average of 0.25 and 0.09 
points in the fluoxetine and placebo group, respectively; this is compared to an expected decline of 0.7 
over 1 year in most patients with HD. Patients with obsessive behaviors as a component of their 
disease showed some improvement; however, this must be tested in a controlled clinical trial. The lack 
of statistically significant improvement in this trial is due to the small sample size which allows only 
detection of large changes in TFC (Como et al, 1997). 

 
4.5.B.23   Major depressive disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes ( (8 years and older)) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the treatment of major depressive disorder (Prod Info PROZAC(R) oral pulvule, oral 
solution, oral tablet, oral delayed-release capsule, 2005) 
Effective in placebo-controlled studies using doses from 20 to 80 mg daily (Wernicke et al, 1987; 
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Rickels et al, 1986; Stark & Hardison, 1985; Fabre & Crismon, 1985)  
Similar onset of antidepressant effect to amitriptyline and imipramine (Chouinard, 1985; Cohn & 
Wilcox, 1985; Bremner, 1984)  

c)  Adult: 
1)  SINGLE-AGENT THERAPY 

a)  A retrospective review of 12 adult patients treated in an outpatient clinic, showed that once-
weekly dosing of fluoxetine (90 milligrams (mg) was effective in the treatment of mild to severe 
depression. All patients were treatment-naive and had an average decrease of 4.6 points on the 
Hamilton Depression Rating Scale after 12 weeks of therapy (Kabinoff et al, 2002). 
b)  In a 3-month open label study of 39 outpatients, weekly administration of enteric-coated 
fluoxetine was effective and well tolerated in the short-term management of depression. Thirty-one 
patients stabilized on daily fluoxetine were converted to a single weekly dose of 90 milligrams (mg) 
to 540 mg; one patient required twice-weekly dosing. Seven previously untreated, symptomatic 
patients were started on fluoxetine 90 mg per week and achieved remission of symptoms before 
their first monthly appointment. No serious adverse events or hospitalizations were reported. The 
once-weekly capsule releases 291 micromoles of fluoxetine over 7 days (roughly equivalent to 13 
mg released per day). Patients previously receiving fluoxetine 20 mg daily were converted to a 180 
mg weekly dosage. At doses similar to usual maintenance doses, all patients remained in 
remission throughout the study period. The authors suggested that a delayed release, enteric- 
coated formulation of fluoxetine may provide a convenient alternative in patients requiring long-term 
treatment for depression (Boungiorno, 2002). 
c)  Of 106 patients with major depression, who did not respond to sertraline, 67 responded to 
fluoxetine suggesting that a trial of a second selective serotonin reuptake inhibitor (SSRI) is 
warranted in unresponsive patients (Thase et al, 1997). Fluoxetine therapy was initiated with 20 
milligrams(mg)/day and increased to 60 mg/day as required. At the conclusion of the trial, 36.8%, 
40.6%, and 22.6%, respectively, of patients were receiving fluoxetine 20 mg, 40 mg, or 60 mg per 
day. Scores for the Hamilton Rating Scale for Depression, the primary efficacy measure, showed a 
50% decrease which was statistically significant (p less than 0.05). The incidence and severity of 
common SSRI-induced adverse effects (ie, headache, insomnia, nausea) were NOT higher than 
expected in patients with prior intolerance to sertraline; however, peripheral edema, myalgia, and 
pruritus were more common in patients intolerant to sertraline. Randomized, comparative studies 
are needed to further assess whether a second SSRI is warranted for treating patients who were 
unresponsive to the first SSRI. 

2)  COMBINATION THERAPY 
a)  The combination of clonazepam and fluoxetine was more effective than placebo and fluoxetine 
for initial treatment of depression. Eighty patients were randomly assigned to receive fluoxetine 20 
milligrams (mg) daily plus placebo or fluoxetine 20 mg daily plus clonazepam 0.5 mg at bedtime 
with an increase to 1 mg at day 4, if needed. Clonazepam and placebo were gradually tapered 
between days 21 and 33; the dose of fluoxetine could be increased to 40 mg daily at day 42. 
Scores on the Hamilton depression scale were significantly (p less than 0.001) lower at day 21 for 
clonazepam and fluoxetine versus placebo and fluoxetine; however, 1 week after discontinuing 
clonazepam, there was NOT a significant difference between treatment groups. Combination 
therapy also resulted in more patients with a greater than 50% decrease in the Hamilton 
depression scale and greater overall improvement on the physician and patient Clinical Global 
Impression improvement score at day 21. After discontinuing clonazepam, scores on the Hamilton 
depression scale rose and then decreased to the lowest score by day 56 of treatment. Reasons for 
using clonazepam augmentation include a decrease in the anxiety and insomnia components of the 
illness and a possible decrease in the stimulating side effects of fluoxetine. Although combination 
therapy appeared safe and effective, the presence of confounding factors require careful 
interpretation (Smith et al, 1998). 
b)  The efficacy of fluoxetine in treating depression may be enhanced by coadministered pindolol, 
according to a 6-week randomized, double-blind study (Perez et al, 1997). Overall, 41 of 55 
patients (75%) administered fluoxetine 20 milligrams/day with pindolol 7.5 milligrams/day 
responded to treatment compared with 33 of 56 patients (59%) given fluoxetine and placebo 
(p=0.04). Drug efficacy measured by decreases in Hamilton Rating Scale for Depression scores 
and Montgomery-Asberg Depression Rating Scale scores also favored the fluoxetine-pindolol 
group (p=0.04 and p=0.02, respectively). Patients administered concomitant fluoxetine and pindolol 
did not experience adverse side effects. The advantage of the combination therapy may relate to 
pindolol's action in blocking the decrease in serotonergic neural activity caused by selective 
serotonin reuptake inhibitors (SSRIs), thus enhancing therapeutic effects of the SSRI. 

3)  MAINTENANCE THERAPY 
a)  Once-weekly dosing of fluoxetine with the enteric-coated 90- milligram (mg) formulation was 
effective for maintaining response in patients who had been treated successfully with daily 
citalopram, paroxetine, or sertraline. In an open-label study, 246 patients who had responded to 
citalopram 20 to 40 mg/day (n=83), paroxetine 20 mg/day (n=77), or sertraline 50 to 100 mg/day 
(n=86) were switched to weekly fluoxetine for 12 weeks. Seventy-nine percent of patients 
successfully completed treatment; 9.3% discontinued treatment because of relapse/lack of efficacy, 
and 4.9% because of an adverse event. There were no significant increases in depression scores 
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for any previous-therapy group and there were no significant differences for efficacy among the 
groups. Statistically significant improvements in general mental health, role limitations due to 
emotional problems, and vitality were seen for all previous-therapy groups. Treatment-emergent 
adverse events that occurred in 10% or more of patients included rhinitis, headache, nervousness 
and insomnia. Diarrhea was the only adverse event showing a difference among previous-therapy 
groups: 6% each of citalopram group and the sertraline group and 13% of the paroxetine group 
experienced diarrhea. The incidence of diarrhea in the paroxetine group decreased as time 
progressed. At the end of the study, 85% of patients preferred the once-weekly fluoxetine treatment 
to daily treatment with their previous drug (Miner et al, 2002). 
b)  In a small, double blind, placebo-controlled trial, once weekly fluoxetine, 60 milligrams (mg), 
was as effective as fluoxetine 20 mg per day or placebo during the continuation phase of major 
depressive disorder (MDD). Patients with unipolar MDD, who responded to fluoxetine 20 mg daily 
for 7 weeks, were randomly enrolled into one of three groups: fluoxetine 20 mg daily, fluoxetine 60 
mg weekly, or placebo. The fluoxetine groups showed less depressive symptomatology than the 
placebo group during the 7-week continuation phase, but the difference was not statistically 
significant. The authors suggest that the placebo response may be due to carry over effects from 
norfluoxetine following the initial 7 weeks of treatment or due to too short of a continuation phase in 
this study to determine actual relapse rates. Norfluoxetine serum concentrations for the 60 mg 
weekly group were approximately 50% of that of found in the fluoxetine 20 mg daily group, leading 
the authors to suggest that higher weekly doses may be needed (Burke & McArthur-Miller, 2001). 
c)  A once-weekly formulation of enteric-coated fluoxetine is safe, effective and well tolerated for 
the long term treatment of depression in patients who responded to 20 milligrams (mg) per day of 
fluoxetine for acute treatment. Nine hundred thirty-two patients with major depression were treated 
with fluoxetine 20 mg daily in a thirteen week, open-label phase trial. Patients who responded to 
acute treatment were randomly assigned to one of three groups in a 25-week, multicenter, placebo-
controlled, double-blind, randomized continuation treatment phase. The treatment groups for the 
continuation phase were as follows: (1) 25 weeks of treatment with 90 mg enteric-coated fluoxetine 
once weekly (n=190), (2) 25 weeks of treatment with 20 mg fluoxetine daily (n=189), and (3) 25 
weeks of placebo (n=122). Patients receiving fluoxetine 90 mg weekly or fluoxetine 20 mg per day 
showed significantly lower relapse rates than placebo. No significant difference in efficacy was 
shown between the two groups receiving active drug. The safety profile of the weekly dosing was 
similar to that of the daily dosing with nervousness and thinking abnormal (ie, impaired 
concentration or thought process) significantly more frequent in the former group. It was concluded 
that long-term treatment with once weekly dosing of enteric-coated fluoxetine is effective, safe, and 
well tolerated for patients responding to 20 mg per day of fluoxetine for acute treatment (Schmidt et 
al, 2000). The use of fluoxetine 90 milligram (mg) enteric-coated tablets once weekly was 
associated with increased compliance compared to 20 milligrams of regular release fluoxetine once 
daily (85.9% versus 79.4%, respectively) in a 12-week, open-label, randomized trial (n=109) 
(Claxton et al, 2000). 
d)  Treatment of major depression with fluoxetine for at least 38 weeks has demonstrated efficacy 
in preventing relapse. Eight hundred and thirty-nine patients with major depression were treated 
with 20 milligrams (mg) daily of fluoxetine in a 12 to 14 week open-label phase of this trial. Patients 
experiencing remission (ie, no longer met DSM-III-R criteria for major depression) following this 
phase were then randomized to one of 4 treatment groups in a 50-week, double-blind, long-term 
therapy phase. The treatment groups for the long-term phase were as follows: (1) 50 weeks of 
placebo therapy (n=96), (2) 14 weeks of fluoxetine therapy followed by 36 weeks of placebo 
(n=97), (3) 38 weeks of fluoxetine followed by 12 weeks of placebo (n=100), and (4) 50 weeks of 
fluoxetine (n=102). The primary outcome measure was the relapse rate following the 12 week 
open-label phase of the trial. Patients treated with fluoxetine after the open-label phase of the trial 
were less likely to experience relapse than those who had received placebo for 50 weeks. This 
difference, however, was only statistically significant for patients receiving an additional 14 weeks 
or 38 weeks of fluoxetine treatment. Relapse rates for those treated with a total of 38 weeks with 
fluoxetine were the lowest. It was, therefore, concluded that optimal therapy to prevent relapse 
entails 12 initial weeks, followed by at least 26 additional weeks. Due to analysis methods, 
researchers were uncertain whether therapy with fluoxetine beyond a total of 38 weeks may 
actually be of greater benefit than demonstrated here in preventing relapse (Reimherr et al, 1998). 

d)  Pediatric: 
1)  SINGLE-AGENT THERAPY 

a)  In an 8-week, placebo-controlled study, fluoxetine was more effective than placebo for treating 
major depressive disorder in children and adolescents (Emslie et al, 1997a). After a 4-week 
evaluation phase, patients were randomly assigned to receive placebo or fluoxetine 20 milligrams 
(mg) daily. Physician assessment using the Clinical Global Impression (CGI) scale and Children's 
Depression Rating Scale-Revised (CDRS-R) demonstrated statistically significant improvement for 
fluoxetine compared to placebo; 56% versus 33% of patients treated with fluoxetine and placebo 
improved on the CGI scale. Drop-outs occurred primarily due to lack of efficacy (19 - placebo, 7 - 
fluoxetine) but 4 fluoxetine- and 1 placebo-treated patient left the study due to side effects. 
Fluoxetine produced mania in 3 patients and a severe rash in another. In this study, fluoxetine was 
effective for the short-term treatment of depression in children; however, confirmation in another 
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study and long-term evaluation are needed. 
2)  COMBINATION THERAPY 

a)  Compared with fluoxetine alone, cognitive-behavioral therapy (CBT) alone, or placebo, 
fluoxetine combined with CBT improved outcome and reduced suicidal thinking in a randomized 
controlled trial involving 439 patients between the ages of 12 to 17 years with a primary diagnosis 
of major depressive disorder. Patients were randomized to fluoxetine 10 to 40 milligrams/day 
(mg/d), CBT alone, CBT with fluoxetine 10 to 40 mg/d, or placebo for 12 weeks. Outcomes were 
measured using a Children's Depression Rating Scale-Revised total score and a Clinical Global 
Impressions improvement score. Compared with placebo, fluoxetine with CBT was statistically 
significant on the Children's Depression Rating Scale-Revise (p=0.001). Fluoxetine with CBT was 
superior to fluoxetine alone (p=0.02) and CBT alone (p=0.01) as well. Fluoxetine alone was also 
superior to CBT alone (p=0.01). Response rates for fluoxetine with CBT were 71% (95% 
confidence (CI), 62% to 80%); fluoxetine alone, 60.6% (95% CI, 51% to 70%); CBT alone, 43.2% 
(95% CI 34% to 52%); and placebo, 34.8% (95% CI, 26% to 44%). Fluoxetine alone and fluoxetine 
with CBT were statistically superior to CBT alone and placebo on the Clinical Global Impressions 
improvement responder analysis. Suicidal thinking improved significantly in all 4 treatment groups. 
The greatest reduction occurred with fluoxetine plus CBT (p=0.02 compared to placebo) (Treatment 
for Adolescents With Depression Study (TADS) Team, 2004). 

 
4.5.B.24   Myocardial infarction; Prophylaxis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

May confer a protective effect against first MI 
c)  Adult: 

1)  In a case-control study comprised of 653 cases of first myocardial infarction (MI) and 2990 control 
subjects, results indicated that selective serotonin reuptake inhibitors (SSRIs) may confer a protective 
effect against first MI. The subjects in this study were smokers, between the ages of 30 to 65 years, 
with a first MI hospitalized between September 1995 and December 1997. The four SSRIs investigated 
in this study were fluoxetine, fluvoxamine, paroxetine, and sertraline; doses taken by participants were 
not stated. The odds ratio of patients who were taking SSRIs having a first MI compared to controls 
(after adjustment for potential confounders) was 0.35 (95% CI 0.18, 0.68; p less than 0.01). The authors 
suggested that this effect was possibly attributable to an inhibitory effect on serotonin-medicated 
platelet activation or amelioration of other factors associated with increased risk for MI in depression 
(Sauer et al, 2001). 

 
4.5.B.25   Obesity 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluoxetine 20 to 80 milligrams/day was effective for promoting weight loss in non-depressed patients, 
but patients tended to regain weight after fluoxetine was stopped (Levine et al, 1987; Ferguson & 
Feighner, 1987). The drug has been as effective as benzphetamine (Ferguson & Feighner, 1987). 
Optimal doses appear to be 60 to 80 milligrams daily. 

c)  Adult: 
1)  Patients treated with fluoxetine who completed the trial lost significantly more weight than those in 
the placebo group. Although at year's end fluoxetine subjects who were classified as binge eaters had 
lost half the weight lost by the fluoxetine subjects who were not so classified, this difference was not 
statistically significant. Follow-up data obtained for 15 of the subjects who completed the study showed 
that, 3 to 6 months later, former fluoxetine subjects had regained significantly more weight than former 
placebo subjects. Fluoxetine and placebo were compared in a double-blind trial of 45 obese subjects 
(Marcus et al, 1990). Twenty-one patients completed the year-long program, which included behavior 
modification instruction (provided primarily during the first 20 weeks) and treatment with placebo or 60 
mg of fluoxetine daily. Compliance was assessed by means of pill counts at each of 13 clinic visits and 
by determination of plasma levels of fluoxetine and norfluoxetine at 3 of the visits. Larger studies are 
needed to confirm and elucidate the differential effects of fluoxetine on binge- and non-binge-eaters. 
2)  Therapy with fluoxetine resulted in statistically significant weight loss to week 28; however, at the 
end of the study period, there was no difference between fluoxetine and placebo. The efficacy of 
fluoxetine 60 milligrams/day versus placebo in promoting weight loss was evaluated in a 52 week 
multicenter trial (Goldstein et al, 1994). Study sites that demonstrated the greatest benefit with 
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fluoxetine also utilized nutrition and behavior counseling. 
 
4.5.B.26   Obsessive-compulsive disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes ( (7 years and older)) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the treatment of obsessions and compulsions in patients with obsessive-compulsive 
disorder (OCD), defined as obsessions or compulsions that cause marked distress, are time-
consuming, or significantly interfere with social or occupational functioning (Prod Info PROZAC(R) oral 
pulvule, oral solution, oral tablet, oral delayed-release capsule, 2005). 

c)  Adult: 
1)  Of the selective serotonin reuptake inhibitors (SSRIs) (ie, fluoxetine, sertraline, paroxetine, 
fluvoxamine) with U.S. Food and Drug Administration approval for treating OCD, all are effective. 
Limited clinical studies also suggest that the SSRIs are comparable to clomipramine; however, results 
of a meta-analysis found that clomipramine may be more effective than the SSRIs (Flament & Bisserbe, 
1997; Leonard, 1997). Selection of initial treatment is often based on the side effect profile of the 
individual drug; in general, the SSRIs are tolerated better than clomipramine (Leonard, 1997). Early 
studies used near maximal doses of an SSRI which resulted in a high incidence of adverse effects; 
however, initial low doses with gradual dose adjustment result in a good response in some patients and 
better tolerance in most (Leonard, 1997). While the optimal duration of treatment has NOT been 
defined, most patients require long-term treatment. A few small studies have shown relapse rates 
between 65% and 90% when pharmacologic treatment was stopped (Rasmussen & Eisen, 1997). 
Patients who do NOT respond to 10 to 12 weeks of maximum doses of an SSRI and/or behavioral 
therapy are considered refractory to treatment. In about 20% of this group, a trial of a second SSRI will 
be effective. In the remaining patients, augmentation therapy with haloperidol or clonazepam may be 
beneficial (Rasmussen & Eisen, 1997). 
2)  Fluoxetine produced beneficial effects on the time spent obsessing, time spent ritualizing, the SCL-5 
obsessive-compulsive disorder subscale, and therapists' global ratings; obsessive thought frequency 
and compulsive rituals improved slightly, but not to a significant degree. Improvement in overall distress, 
depression, and anxiety was also observed. In a single-blind trial, 10 patients meeting the DSM-III 
criteria for obsessive-compulsive disorder were treated with fluoxetine 20 to 80 milligrams daily (Turner 
et al, 1985). Patients with psychosis, organic brain pathology or primary depression were excluded from 
the trial. 
3)  There are at least four cases where combined therapy with clomipramine and fluoxetine was 
effective in the treatment of obsessive-compulsive disorder where patients were previously 
unresponsive to singular therapy, in most cases to both agents (Browne et al, 1993). None of the cases 
mentioned showed evidence of excess serotonin stimulation, despite both agents having potent effects 
on serotonin. 
4)  In a report of 72 patients in an ongoing study of over 150 outpatients with obsessive-compulsive 
disorder, depressed and non-depressed subgroups experienced significant improvements on at least 
one of two assessments of obsessive-compulsive disorder at 4, 8, and 12 weeks of fluoxetine therapy, 
compared to baseline (Jenike et al, 1989). Although baseline depression scores were found not to 
predict the improvements in these scales, overall scores on the depression inventory used did decline 
significantly at 8 and 12 weeks. The favorable results need to be considered in light of the uncontrolled 
nature of the study and the fact that 11 patients from an original group of 72 dropped out, primarily due 
to adverse effects or noncompliance. This study used initial doses of fluoxetine 20 milligrams/day, 
titrated upward as tolerated to a maximum of 80 milligrams/day; the mean maximal dose was 75 
milligrams/day. Doses above 20 milligrams/day were divided (not necessarily evenly) into morning and 
afternoon allotments. 
5)  In a one-year open study using 50 patients with obsessive-compulsive disorder unresponsive to, or 
intolerant of, other antidepressants, 86% of subjects experienced significant improvements on a variety 
of psychiatric assessment scales. Although the authors stated that subjects had shown no evidence of 
spontaneous remissions before the trial, they noted that only 23% of fluoxetine-responsive patients who 
discontinued therapy after the trial relapsed with the same symptoms. The favorable results should be 
interpreted in light of the fact that fluoxetine doses were rapidly escalated from 20 milligrams/day to 60 
to 100 milligrams/day (undivided) over approximately one week, and outcomes were reported only for 
assessments made after 12 months. Also, 7 patients of an original group of 57 dropped out of the study 
but were not counted as treatment failures (Fontaine & Chouinard, 1989a). 
6)  Fluoxetine-treated patients experienced significant improvements (compared to baseline) on a 
variety of assessments made at 5 monthly intervals after study entry. Weight also decreased 
significantly for 4 months. An open trial of fluoxetine was performed in 75 outpatients with obsessive-
compulsive disorder (Levine et al, 1989). Fluoxetine was titrated from an initial daily dose of 20 
milligrams/day to 80 milligrams/day by the end of the second month in most patients. This study may be 
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criticized for using successively smaller numbers of patients in analyses of results after 2 months, since 
patients entered the 5-month study at different times. Also, 11 subjects dropped out of the study by the 
end of their first month, and dropouts continued at a rate of up to 10% per month thereafter. 

d)  Pediatric: 
1)  In a retrospective evaluation of 20 children and 18 adolescents with obsessive compulsive disorder 
(OCD), fluoxetine 1 mg/kg/day (mean dose, 50 mg) effectively improved symptoms of OCD in 74% of 
patients. Prepubertal and postpubertal subjects responded similarly and a clinical response was 
maintained over a follow up period averaging 19 months (Geller et al, 1995). 
2)  In a group of 11 children (ages 10 to 18 years) with obsessive-compulsive symptoms in association 
with Tourette's syndrome, fluoxetine at a dosage of 20 to 40 milligrams/day was associated with 
decreased tic severity, and improvement in attention abilities and social functioning (Kurlan et al, 1993). 
Scores on measures of obsessive-compulsive symptoms, however, showed some improvement, but 
were not statistically different from placebo. 
3)  Fluoxetine produced a therapeutic response in 50% of subjects (2 of 4 with primary obsessive 
compulsive disorder, and 3 of 6 with Tourette's syndrome in addition). Fluoxetine was used for 4 to 20 
weeks in an open-label study of 10 children and adolescents with obsessive compulsive disorder (with 
or without Tourette's syndrome) (Riddle et al, 1990). All responders were receiving 20 mg fluoxetine 
each day. The subjects ranged in age from 8 to 15 years. Nine subjects were started on a regimen of 20 
mg fluoxetine each day; one received 20 mg every other day (reason not stated). One subject's dose 
was increased after 3 weeks to 40 mg each day. 

 
4.5.B.27   Panic disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluoxetine is indicated for the treatment of panic disorder, with or without agoraphobia (Prod Info 
PROZAC(R) oral pulvule, oral solution, oral tablet, oral delayed-release capsule, 2005) 

c)  Adult: 
1)  Fluoxetine (20 to 60 milligrams daily) was shown to be effective in the treatment of panic disorder, 
with or without agoraphobia, in two 12-week, randomized trials. At study endpoint, the fluoxetine-treated 
groups had a statistically significantly greater percentage of patients who were free from panic attacks 
as compared to the placebo groups. Response rates were 42% vs 28% and 62% vs 44% for the 
fluoxetine and placebo groups, respectively for the first and second studies (Prod Info PROZAC(R) oral 
pulvule, oral solution, oral tablet, oral delayed-release capsule, 2005). 
2)  Fluoxetine was useful for treating panic disorder in a 10-week study (Michelson et al, 1998). In a 
double-blind study, 243 patients with confirmed panic disorder were randomly assigned to placebo, 
fluoxetine 10 milligrams (mg) daily, or fluoxetine 20 mg daily for 10 weeks with the option for continuing 
therapy for an additional 24 weeks. Fluoxetine 20 mg compared to placebo resulted in a significant 
reduction in the Clinical Global Impression improvement scores as assessed by physicians (p=0.02) 
and patients (p=0.006). Patients treated with fluoxetine 10 mg but not 20 mg daily experienced a 
significant reduction in total panic attack frequency compared to placebo. Other assessment parameters 
including the Phobia rating scale score (p=0.01), Hamilton depression scale (p=0.007), Hamilton anxiety 
scale (p=0.002), Phobic avoidance (p=0.002), anticipatory anxiety (patient-rated, p=0.002), and overall 
functioning (p=0.08) also showed significant improvement primarily with fluoxetine 20 mg but for some 
assessments, improvement also occurred with fluoxetine 10 mg. Discontinuation due to adverse effects 
was similar for all treatment groups. Fluoxetine was effective and tolerated well for treatment of panic 
disorder. 
3)  Weekly fluoxetine prevented recurrence of panic attacks in 9 of 10 patients. Ten patients who met 
DSM-III-R criteria for panic disorder were treated with daily fluoxetine 10 to 40 milligrams/day until 
control was achieved. Patients were then switched to fluoxetine weekly at the same dose as was used 
daily with titration to a higher dose if needed. Six of 10 patients required a higher weekly than daily dose 
(range, 10 to 60 milligrams/week). Only 1 patient had a recurrence of panic disorder 18 months after the 
switch to weekly therapy. The remaining patients have remained panic attack free for periods of 1 to 26 
months. Based on results of this open trial, a controlled clinical trial is needed to further evaluate weekly 
fluoxetine for panic disorder (Emmanuel et al, 1999). 
4)  Fluoxetine up to 80 milligrams daily was effective in the treatment of panic attacks in 7 of 16 patients 
in an open study (Gorman et al, 1987a). Mean doses in the responding patients were 27 mg daily 
(range, 10 to 70 mg daily). Response was observed after the 6th week of treatment, with the mean time 
to achieve a complete panic-free state for 4 successive weeks being 10.8 weeks. Side effects were 
minimal in responding patients; however, 8 of 9 nonresponders developed intolerable side effects 
(jitteriness, restlessness, diarrhea, and insomnia); these side effects occurred with doses as low as 10 
milligrams daily, suggesting idiosyncrasy. Controlled studies are required to allow full evaluation of the 
efficacy of fluoxetine in panic attacks. 
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4.5.B.28   Picking own skin 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Reduced skin-picking behavior in some subjects 
c)  Adult: 

1)  Pathological skin-picking behavior was reduced by fluoxetine treatment in about half of the subjects 
in a small study. Skin- picking behavior returned after discontinuation of the drug. Fifteen women, of 
mean age 40.7 years and mean duration of symptoms 25 years, took fluoxetine for 6 weeks, starting at 
20 milligrams (mg) per day. Doses were increased, as tolerated, to as high as 60 mg/day in 
nonresponders. Eight patients showed a response of a 30% or more decrease in their score on the 
Yale- Brown Obsessive Compulsive Scale. Those 8 were then randomized to continue fluoxetine at 
their successful dose or to receive placebo, in a double-blind manner, for 6 more weeks. Those taking 
fluoxetine maintained their response, whereas, those taking placebo all experienced symptom 
worsening. At follow-up 21 to 30 months later, one patient from the fluoxetine group remained in 
remission while continuing to take fluoxetine. One discontinued fluoxetine because of sexual side 
effects and relapsed. Two from that group were lost to follow-up. One patient from the placebo group 
restarted fluoxetine and remained in remission at 21 months. The other 3 from the placebo group did 
not resume fluoxetine treatment because of side effects and continued their skin-picking behaviors 
(Bloch et al, 2001). 

 
4.5.B.29   Postpartum depression 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluoxetine or 6 counseling sessions produced similar improvement in women with postpartum 
depression at 4 and 12 weeks. Six to 8 weeks after delivery, 87 women who had a score of 12 or 
greater on the revised clinical interview schedule and satisfied diagnostic criteria for depression were 
randomly assigned to receive fluoxetine with 1 or 6 counseling sessions or placebo with 1 or 6 
counseling sessions. The investigators and patients were blinded to treatment allocation. Additional 
benefit was NOT derived from combining fluoxetine with counseling; however, 6 counseling sessions 
were better than 1. Treatment with fluoxetine or 6 counseling sessions is effective and may be chosen 
depending on patient preference (Appleby et al, 1997). 

 
4.5.B.30   Posttraumatic stress disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in treating PTSD in civilians and combat veterans 
c)  Adult: 

1)  Fluoxetine was more effective than placebo in treating posttraumatic stress disorder (PTSD) in a 
population composed mostly of men (81%), many of whom were exposed to multiple traumas of combat 
(48%) and/or were victims of war or witnesses of a war event (47%). In a randomized, double- blind, 
placebo-controlled trial, patients were treated with fluoxetine (n=226), beginning at 20 milligrams (mg) 
per day and increasing to a maximum of 80 mg/day, or placebo (n=75) for 12 weeks. Mean dose at the 
end of the study was 57 mg/day. Fluoxetine-treated patients showed significantly greater improvement 
in the total score of the Treatment Outcome PTSD scale (TOP-8) in comparison to placebo-treated 
patients (fluoxetine, -10.3; placebo, -8; p=0.006). Improvement was significant beginning at 6 weeks. 
Response rates (a 50% or greater decrease in the TOP-8 total score and a Clinical Global Impressions-
Severity of Illness scale (CGI- S) score of 1 or 2) were 60% for the fluoxetine group and 44% for the 
placebo group (p=0.02). Significantly greater improvements compared with placebo treatment were 
seen in those with combat-related trauma (p less than 0.01) and those with no dissociative symptoms (p 
less than 0.001). In contrast to other studies that have reported little effect of fluoxetine in combat 
veterans, the patients in this study were comparatively young and had recently experienced trauma. 
Dissociative symptoms at baseline may be a predictor of a high placebo effect. Adverse effects were 
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similar for fluoxetine and placebo (Martenyi et al, 2002). 
2)  Fluoxetine was more effective than placebo for treating post-traumatic stress disorder (PTSD) 
(Connor et al, 1999). In a 12-week, double-blind study, 54 patients were randomly assigned to placebo 
or fluoxetine 10 milligrams (mg) daily with titration to 60 mg daily, if needed. Seventeen patients 
withdrew from treatment of whom 11 and 6 were in the placebo and fluoxetine group, respectively. For 
the primary efficacy measure, the Duke Global Rating (Duke) for PTSD, significantly more patients 
reached a score of 1 (no symptoms) during treatment with fluoxetine than placebo (59% versus 19%; p 
less than 0.0005). The Davidson Trauma Scale (DTS) total scores were also significantly lower in 
patients treated with fluoxetine compared to placebo. The onset of beneficial effects was observed at 2 
weeks on the Duke scale and at 4 weeks on the DTS. This study included only civilians, primarily 
women, who fulfilled DSM-IV criteria for PTSD. 

 
4.5.B.31   Premature ejaculation 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluoxetine was useful in the treatment of premature ejaculation by increasing time to ejaculation 
c)  Adult: 

1)  Treatment with either 20 milligram (mg) daily or 90 mg weekly fluoxetine effectively increased 
ejaculatory latency time in men with premature ejaculation. In a prospective, randomized study, patients 
(n=80) with premature ejaculation received fluoxetine 90 mg once weekly or fluoxetine 20 mg once daily 
for 3 months. Mean latency time to ejaculation increased in both treatment groups, however, there were 
no significant differences between groups. From baseline to 4 weeks after the end of treatment, mean 
ejaculatory latency time increased from 0.48 minute to 3.57 minutes and from 0.50 minute to 3.37 
minutes in patients given 90 mg and 20 mg fluoxetine, respectively (p less than 0.01, both values). 
Partner sexual satisfaction was 27% in the 90 mg treatment group and 26% in the 20 mg treatment 
group. Adverse events were similar between groups, including, headache, nausea, and insomnia, 
(Manasia et al, 2003). 
2)  Latency time to ejaculation increased from slightly less than 1 minute to nearly 10 minutes during 8-
weeks open-label treatment of 11 men with fluoxetine 40 milligrams (mg) daily (maximum 60 mg), with 
confirmation in a placebo-controlled trial of 17 men (Lee et al, 1996a; Kara et al, 1996a). Significant 
subjective changes included increased sexual desire, partner satisfaction, and decreased anxiety 
concerning premature ejaculation (Lee et al, 1996a). 

 
4.5.B.32   Premenstrual dysphoric disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the treatment of premenstrual dysphoric disorder (PMDD) (Prod Info SARAFEM(R) Oral 
Capsule, 2005) 

c)  Adult: 
1)  Fluoxetine was significantly superior to placebo in reducing symptoms of tension, irritability, and 
dysphoria, as measured by visual-analogue scales. Benefit was noted as early as the first menstrual 
cycle. The authors concluded that fluoxetine administered once daily at a dosage of 20 milligrams was 
optimum in providing therapeutic efficacy and a side effect profile similar to the placebo group. 
Fluoxetine treatment was studied in a randomized, double-blind, placebo-controlled trial involving a 
large group of women (180 women completed the study) with PREMENSTRUAL DYSPHORIA, or 
premenstrual syndrome (Steiner et al, 1995). The study included women who had at least a one-year 
history of five or more symptoms of premenstrual dysphoria defined as being severe enough to impair 
activities of daily living. After a washout period of two menstrual cycles, patients were randomized to 
receive placebo, fluoxetine 20 milligrams/daily, or fluoxetine 60 milligrams/daily for six menstrual cycles. 
Further analysis of this study showed that fluoxetine was superior to placebo in relieving physical 
symptoms (including specifically bloating, breast tenderness) other than headache (Steiner et al, 2001). 
Fluoxetine 60 mg was not better than fluoxetine 20 mg. Further study is needed to define whether 
fluoxetine is required on a daily basis throughout the menstrual cycle. 
2)  Patients treated with fluoxetine had significantly lower overall premenstrual scores for affective but 
not somatic symptoms. The effect of fluoxetine was examined in 10 women with premenstrual 
syndrome (PMS) or late luteal phase dysphoric disorder in an open-label trial (Rickels et al, 1990). After 
initial evaluations and a one-month placebo period, patients were to take fluoxetine (20 mg/day) for two 
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months. Patients recorded the daily severity of 17 affective and somatic symptoms of PMS. The means 
of the premenstrual total scores (sum for the 7 worst days of days 20 to 28) and postmenstrual total 
scores (sum for days 6 to 12) for the second month of fluoxetine therapy were compared to scores for 
the same patients during the placebo period. 

 
4.5.B.33   Raynaud's phenomenon 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Decreased attack frequency and severity in patients with primary Raynaud's phenomenon  
More effective in women than in men 

c)  Adult: 
1)  Fluoxetine reduced the severity and frequency of attacks of Raynaud's phenomenon and was more 
effective than nifedipine. After a 2-week washout period, patients with primary (n=26) or secondary 
(n=27) Raynaud's phenomenon were given fluoxetine 20 milligrams (mg) daily or nifedipine 40 mg daily 
for 6 weeks. After another 2-week washout period, patients were crossed over to the alternate treatment 
for 6 weeks. Attack severity was significantly reduced by fluoxetine (p=0.0002) but not by nifedipine 
(p=0.14). Likewise, attack frequency was significantly reduced by fluoxetine (p=0.003) and not by 
nifedipine (p=0.22). Subgroup analysis showed significant reductions in attack severity and frequency 
with fluoxetine in females (p less than 0.0002 and p=0.0004, respectively), whereas the reduction in 
males was not statistically significant. Reductions in attack severity with fluoxetine were statistically 
significant in patients with primary Raynaud's phenomenon (p=0.009) and in those with secondary 
Raynaud's phenomenon (p=0.01). Reductions in attack frequency were significant for patients with 
primary Raynaud's phenomenon (p=0.03) but not for those with secondary Raynaud's phenomenon . 
Reductions with nifedipine were not statistically significant for those subgroups (Coleiro et al, 2001a). 

 
4.5.B.34   Schizophrenia; Adjunct 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluoxetine improved positive symptom scores in one study and negative symptom scores in 
another  
Fluoxetine reduced the effectiveness of olanzapine treatment  
Fluoxetine did not reduce olanzapaine-induced weight gain 

c)  Adult: 
1)  Addition of fluoxetine to olanzapine treatment of first- episode schizophrenia did not reduce 
OLANZAPINE-INDUCED WEIGHT GAIN, and, furthermore, fluoxetine reduced the effectiveness of 
olanzapine on positive symptoms and disorganized behavior. In a randomized, double-blind, placebo-
controlled trial, 30 patients with first-episode DSM-IV schizophrenia were given olanzapine 10 
milligrams (mg) per day and either fluoxetine 20 mg/day (n=15) or placebo (n=15) for 8 weeks. Mean 
weight gain in the 11 completers in the fluoxetine group was 7.9 kilograms (kg) and in the 13 completers 
of the placebo group 6 kg (p=0.44). Patients in the placebo group had significantly greater reductions in 
scores on the positive and disorganized subscales of the psychometric instruments used (p=0.001 and 
p=0.02, respectively). Scores on the negative symptom subscale or the Hamilton depression scale were 
not significantly different for the 2 groups. Two patients (both in the fluoxetine group) withdrew from the 
study because of lack of response and 2 from each group because of psychotic exacerbation 
(Poyurovsky et al, 2002). 
2)  Fluoxetine-treated patients showed statistically significant improvement of negative symptoms as 
measured by change on the Scale for the Assessment of Negative Symptoms at the end point (12 
weeks) compared to the baseline value (p less than 0.001). Furthermore, fluoxetine decreased 
depressive symptoms as measured by the Hamilton Rating Scale for Depression and Anxiety (HAMD) 
(p less than 0.05). The effect of adjunctive fluoxetine on negative schizophrenic symptoms was 
evaluated in 34 inpatients with chronic schizophrenia. Fluoxetine 20 milligrams/day or placebo was 
administered for 12 weeks in a randomized, double-blind study. Adverse effects were more common 
with fluoxetine than placebo; they included nausea, headache, nervousness, anxiety, and insomnia. 
However, these effects were mild and transient (Spina et al, 1994). 

 
4.5.B.35   Seasonal affective disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
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Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In a short-term, small study, fluoxetine was effective in the treatment of seasonal affective disorder 
c)  Adult: 

1)  Fluoxetine was comparable to bright light therapy in the treatment of seasonal affective 
disorder/winter type. Forty patients with seasonal affective disorder/winter type were randomized to 
receive 5 weeks of treatment with fluoxetine 20 milligrams (mg) once in the morning (n=20) or bright 
light (3000 lux) therapy (n=20) in a parallel design, single-blind study. Those receiving bright light 
therapy did so for either 2 hours in the morning (n=12), 2 hours in the evening (n=5), or 1 hour in the 
morning and 1 hour in the evening (n=3). Responders were those experiencing reductions in both the 
Hamilton Depression Rating Scale scores and Hamilton Depression Rating Scale supplement scores 
from baseline. Thirteen (65%) patients were responders in the fluoxetine treated group, and 14 (70%) 
were responders in the bright light group; differences were not statistically significant. Five (25%) of 
those in the fluoxetine group and 10 (50%) of those in the bright light group met criteria for remission, 
differences were not statistically significant. Both treatments were found to be very well tolerated. 
Although fluoxetine was relatively effective in the treatment of seasonal affective disorder, further 
studies involving a larger patient population are necessary to establish significance (Ruhrmann et al, 
1998). 

 
4.5.B.36   Severe major depression with psychotic features 

See Drug Consult reference: PSYCHOTIC DEPRESSION - DRUG THERAPY 
 
4.5.B.37   Slow channel syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Improved symptoms of slow-channel myasthenic syndrome in two female patients 
c)  Adult: 

1)  Two female patients with slow-channel myasthenic syndrome reported improved muscle strength 
and endurance following fluoxetine treatment. The first patient, a 22-year-old woman carrying the 
epsilon-T264P slow- channel mutation received fluoxetine treatment at an initial dose of 40 milligrams 
(mg) daily, titrated over 18 months to 120 mg/day. She was confined to a wheelchair, required nocturnal 
respiratory support and had a Neuropathy Impairment Score (NIS) of 78/176. The second patient, a 34-
year-old woman carrying the epsilon-L269F slow-channel mutation received fluoxetine 80 mg daily and 
had a NIS of 42/176. After 3 years of fluoxetine therapy, both patients reported ongoing improvements 
in muscle strength, endurance, and daily activities. The NIS scores were reduced by 77% and 81% for 
the first and second patient, respectively (Harper et al, 2003). 

 
4.5.B.38   Social phobia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In 1 trial, FLUOXETINE, comprehensive cognitive behavioral group therapy (CCBGT) and their 
combination significantly improved symptoms of social phobia compared with placebo; however, 
fluoxetine plus CCBGT was not superior to fluoxetine monotherapy and symptoms remained in 
many patients after 14 weeks of treatment 
Another trial found no significant difference between placebo and fluoxetine related to improvement 
of social phobia 
Fluoxetine may be effective in ameliorating social phobic symptoms during clozapine treatment in 
schizophrenic patients  

c)  Adult: 
1)  A randomized, double-blind trial suggests that FLUOXETINE or comprehensive cognitive behavioral 
group therapy (CCBGT) may improve symptoms of GENERALIZED SOCIAL PHOBIA (GSP), and that 
combining fluoxetine with CCBGT was NOT significantly better than either monotherapy. The 14-week 
trial enrolled subjects with GSP according to DSM-IV criteria (n=295, intent-to-treat; n=211, completers). 
Randomization was to 5 groups treated with fluoxetine (n=57), CCBGT (n=60), fluoxetine and CCBGT 
(n=59), CCBGT and placebo (n=59), or placebo (n=60). Fluoxetine was initiated as a daily dose of 10 
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milligrams (mg), followed by 20 mg at day 8, 30 mg at day 15, and 40 mg at day 29; increases could be 
made to 50 or 60 mg/day, if tolerated and therapeutically warranted (doses at final visit averaged 43.6 
mg). At the end of 14 weeks, response rates on the Clinical Global Impressions scale by group (based 
on ITT data) were 50.9% for fluoxetine, 51.7% for CCBGT, 54.2% for fluoxetine/CCBGT, 50.8% for 
CCBGT/placebo, and 31.7% for placebo (p less than 0.05, pair-wise each active treatment versus 
placebo; p=0.09 overall active treatment vs placebo). According to both the Brief Social Phobia Scale 
and the Social Phobia and Anxiety Inventory, all active treatments conferred significantly better results 
than did placebo (p less than 0.05). In linear mixed-effects models analysis, all active treatments were 
superior to placebo, although there were no significant differences between one active treatment group 
and another (also no significant differences between combination therapy and monotherapy). All 
treatments were well tolerated. The investigators noted that substantial GSP symptoms remained after 
14 weeks of treatment, and that longer-term may be necessary (Davidson et al, 2004). 
2)  A 14-week course of oral FLUOXETINE (n=30) failed to provide greater improvement in symptoms 
of SOCIAL PHOBIA than placebo (n=30), based on a randomized, double-blind trial. During a placebo 
run-in period, potential enrollees were excluded if they scored less than 50 on the Liebowitz Social 
Anxiety Scale (LSAS) or if their LSAS score dropped by more than 20% during the 2 weeks of placebo 
treatment. All subjects had a primary diagnosis of generalized social phobia (DSM-IV) over a duration of 
at least 6 months. Fluoxetine dosing started at 20 milligrams (mg)/day, which could be reduced to 10 
mg/day if an adverse event occurred. After 8 weeks at the 10- or 20-mg/day level, fluoxetine could be 
increased every 2 weeks in 20 mg/day increments to a maximum of 60 mg/day. Mean daily doses of 
fluoxetine were 34.23, 46.92, and 50.00 mg at weeks 10, 12, and 14, respectively (mode was 40 mg 
and 60 mg at weeks 12 and 14). After 14 weeks of treatment, both the fluoxetine and placebo group 
showed a significant improvement from baseline on the LSAS (mean change: fluoxetine, 22.6, p less 
than 0.001; placebo, 23.4, p less than 0.001). No significant difference on the LSAS was found between 
fluoxetine- and placebo-treated subjects (p=0.901). On the Clinical Global Impressions - Improvement 
scale, proportions rated as 'much improved' or 'very much improved' were 40% and 30% for the 
fluoxetine and placebo groups, respectively (p=0.417). Hamilton Rating Scale for Depression (HAM-D) 
scores showed no significant changes between baseline and post-treatment for either fluoxetine or 
control. Although there were significant changes from baseline on many secondary outcome measures, 
no significant between-group differences were found, except for a rating of bodily pain. The short form 
health survey (SF-36) showed a significantly greater decrease in bodily pain after treatment with 
fluoxetine compared with placebo (p=0.05). Drop-outs for adverse side effects were 1 and 3 for the 
fluoxetine and placebo groups, respectively. Fluoxetine-related adverse events were headache (53%), 
insomnia (47%), asthenia (30%), and nervousness (30%); placebo-related adverse reactions included 
headache (40%), insomnia (30%), nervousness (23%), and myalgia (20%) (Kobak et al, 2002). 
3)  Fluoxetine was effective for ameliorating social phobia that emerged during clozapine treatment. 
Twelve patients (5 women and 7 men, aged 19 to 28 years) with paranoid schizophrenia based on 
DSM-III-R criteria who developed social phobia 9 to 20 weeks after beginning clozapine were included 
in the study. The mean daily dose of clozapine and fluoxetine was 325 milligrams (mg) (range, 250 to 
400 mg) and 35.83 mg, respectively, at 12 weeks. Patients were evaluated using the Scale for the 
Assessment of Negative Symptoms (SANS), Scale for the Assessment of Positive Symptoms (SAPS), 
the Brief Psychiatric Rating Scale (BPRS), the Liebowitz Social Phobia Scale (LSPS), the Frankfurter 
Beschwerde Fragebogen Scale (FBF), and the Brief Psychiatric Rating Scale. Following 8 weeks of 
treatment with fluoxetine, no significant differences were observed in the mean BPRS and SAPS scores 
while a significant decrease was found in SANS anhedonia (p less than 0.05) and avolition (p less than 
0.05). After 8 weeks of fluoxetine treatment, 8 of 12 patients demonstrated amelioration of social phobic 
symptoms of 35% or greater on the LSPS total score, and 3 patients showed a greater than 50% 
reduction. Four of 12 patients demonstrated less than 25% reduction in LSPS total score. The LSPS 
mean anxiety/fear subscore (range of scale 0 to 72) and mean withdrawal subscore (range of scale 0 to 
72) were reduced from 38.5 and 44.7, respectively, to 24.81 and 35.67, respectively, following 12 weeks 
of fluoxetine treatment (p less than 0.05) (Pallanti et al, 1999). 

 
4.5.B.39   Tinnitus 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Relieved intractable tinnitus in 3 patients 
See Drug Consult reference: DRUG THERAPY OF TINNITUS 

c)  Adult: 
1)  In 3 patients, fluoxetine 10 milligrams daily abolished tinnitus within 1 week. All 3 patients had high-
tone sensorineural hearing loss with intractable tinnitus which interfered with sleep. Vitamins and stress 
relief produced no improvement so fluoxetine was tried. Further study of fluoxetine for this indication is 
warranted (Shemen, 1998). 
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4.5.B.40   Trichotillomania 
a)  Overview 

FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Fluoxetine has been effective in several case reports; however, it was ineffective in a small clinical trial 
which evaluated fluoxetine for treating trichotillomania. Larger, placebo-controlled clinical trials are 
needed. 

c)  Adult: 
1)  Fluoxetine up to 80 mg/day was NOT effective in a group of patients with trichotillomania. In this 
placebo-controlled trial, 23 adult patients were treated for a period of 12 weeks. No significant 
differences were noted between fluoxetine and placebo (Streichenwein & Thornby, 1995). 
2)  Case reports of trichotillomania and other forms of self-injurious behaviors have noted some benefit 
with fluoxetine therapy (Ricketts et al, 1993; Sheika et al, 1993; Sovner et al, 1993). These behaviors 
are often associated with depression or obsessive-compulsive disorder which may account for the 
efficacy of fluoxetine. 

 
4.5.B.41   Vasovagal syncope; Prophylaxis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective; Pediatric, Ineffective 
Recommendation: Adult, Class III; Pediatric, Class III 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In a prospective, randomized study, fluoxetine was not superior to propranolol or placebo in the 
prophylaxis of vasovagal syncope (VVS) in patients, aged 15 to 70 years, with a history of 
untreated VVS (Theodorakis et al, 2006) 

c)  Adult: 
1)  Results of a prospective, randomized study showed that fluoxetine was not superior to propranolol or 
placebo in preventing the recurrence of vasovagal syncope (VVS) in patients with untreated VVS. 
Patients (n=96; mean age 42 years; range, 15 to 70 years) who had experienced at least 5 syncopes in 
their lifetime, not less than 2 syncopal attacks during the prior year, and whose last syncopal attack 
occurred at least 1 month prior to study enrollment were randomized to receive either oral fluoxetine 
(n=32), oral propranolol (n=32), or placebo (n=32) for 6 months. The fluoxetine dose was 20 milligrams 
(mg) per day and the propranolol dose ranged from 10 to 40 mg three times daily, depending on the 
subject's resting heart rate and tolerance of treatment. The primary endpoint was the time to the first 
recurrence of syncope or presyncope. Secondary endpoints included the number of patients with 
recurrence of syncope/presyncope and total vasovagal episodes (sum of syncopal and presyncopal 
episodes), and patient's well-being. Excluding 2 patients who refused follow-up, no difference was noted 
between the 3 groups with regards to the occurrence of syncopal, presyncopal, and total vasovagal 
episodes during the 6-month follow-up period (p greater than 0.05). Overall, a syncopal or presyncopal 
episode occurred in 38% (n=36/94) of the patients, with rates of 22% (n=7/32) in the fluoxetine group, 
41% (n=13/31) in the placebo group, and 51% (n=16/31) in the propranolol group. Additionally, no 
difference was noted between the 3 groups when syncopal and presyncopal episodes were assessed 
separately. However, an on-treatment analysis that further excluded 18 patients who discontinued 
therapy revealed significantly longer mean time to a syncopal or presyncopal episode for the fluoxetine 
group (5.4 +/- 0.3 months) compared to the placebo group (4.2 +/- 0.5 months; p=0.05) and the 
propranolol group (4.1 +/- 0.4 months; p=0.046). Although the difference in mean times to a syncopal 
episode between the 3 groups was not statistically significant, the mean time to a presyncopal episode 
was significantly longer for the fluoxetine group (5.5 +/- 0.2 months) compared to the placebo group (4.6 
+/- 0.4 months; p=0.048) and the propranolol group (4.5 +/- 0.4 months; p=0.008). Additionally, after 6 
months of treatment, improvements in well-being scores (assessed by patient-filled questionnaires) 
were observed only for the fluoxetine group (p less than 0.01) (Theodorakis et al, 2006). 

d)  Pediatric: 
1)  Results of a prospective, randomized study showed that fluoxetine was not superior to propranolol or 
placebo in preventing the recurrence of vasovagal syncope (VVS) in patients with untreated VVS. 
Patients (n=96; mean age 42 years; range, 15 to 70 years) who had experienced at least 5 syncopes in 
their lifetime, not less than 2 syncopal attacks during the prior year, and whose last syncopal attack 
occurred at least 1 month prior to study enrollment were randomized to receive either oral fluoxetine 
(n=32), oral propranolol (n=32), or placebo (n=32) for 6 months. The fluoxetine dose was 20 milligrams 
(mg) per day and the propranolol dose ranged from 10 to 40 mg three times daily, depending on the 
subject's resting heart rate and tolerance of treatment. The primary endpoint was the time to the first 
recurrence of syncope or presyncope. Secondary endpoints included the number of patients with 
recurrence of syncope/presyncope and total vasovagal episodes (sum of syncopal and presyncopal 
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episodes), and patient's well-being. Excluding 2 patients who refused follow-up, no difference was noted 
between the 3 groups with regards to the occurrence of syncopal, presyncopal, and total vasovagal 
episodes during the 6-month follow-up period (p greater than 0.05). Overall, a syncopal or presyncopal 
episode occurred in 38% (n=36/94) of the patients, with rates of 22% (n=7/32) in the fluoxetine group, 
41% (n=13/31) in the placebo group, and 51% (n=16/31) in the propranolol group. Additionally, no 
difference was noted between the 3 groups when syncopal and presyncopal episodes were assessed 
separately. However, an on-treatment analysis that further excluded 18 patients who discontinued 
therapy revealed significantly longer mean time to a syncopal or presyncopal episode for the fluoxetine 
group (5.4 +/- 0.3 months) compared to the placebo group (4.2 +/- 0.5 months; p=0.05) and the 
propranolol group (4.1 +/- 0.4 months; p=0.046). Although the difference in mean times to a syncopal 
episode between the 3 groups was not statistically significant, the mean time to a presyncopal episode 
was significantly longer for the fluoxetine group (5.5 +/- 0.2 months) compared to the placebo group (4.6 
+/- 0.4 months; p=0.048) and the propranolol group (4.5 +/- 0.4 months; p=0.008). Additionally, after 6 
months of treatment, improvements in well-being scores (assessed by patient-filled questionnaires) 
were observed only for the fluoxetine group (p less than 0.01) (Theodorakis et al, 2006). 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Amineptine 

Amisulpride 

Amitriptyline 

Aprepitant 

Bupropion 

Clomipramine 

Desipramine 

Dothiepin 

Doxepin 

Fluvoxamine 

Imipramine 

Maprotiline 

Mianserin 

Milnacipran 

Mirtazapine 

Moclobemide 

Nefazodone 

Nifedipine 

Nortriptyline 

Olanzapine/Fluoxetine Hydrochloride 

Paroxetine 
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Phenelzine 

Protriptyline 

Reboxetine 

Sertraline 

St John's Wort 

Trazodone 

Venlafaxine 

 
4.6.A   Amineptine 

 
4.6.A.1   Depression 

a)  A multicenter study of 169 patients compared the efficacy and the tolerability of amineptine 200 
milligrams (mg)/day and fluoxetine 20 mg/day for 90 days in major depressive episodes. The patients were 
selected according to the Diagnostic and Statistical Manual, third edition revised, (DSM-III-R) criteria of 
major depressive disorders. Use of tranquilizers was permitted during the study. The efficacy for each drug 
began as soon as day 7 and lasted throughout the study (p less than 0.01). Clinical evaluation using 
Montgomery and Asberg Depression Rating Scales (MADRS), Humeur Angoisse Ralentissement Danger 
scale (HARDS) , Widlocher Retardation Rating Scale and Hopkins Symptoms Check-List (HSCL) showed 
significant improvement (p less than 0.01 on day 7 for fluoxetine; p less than 0.05 on day 7 and less than 
0.01 on day 21 for amineptine). It appeared that the effect of amineptine began earlier than fluoxetine, but in 
general no statistical differences were noted between the two drugs at any time of the study. The tolerability 
was judged to be good. The most common adverse effects in the amineptine group included excitement and 
insomnia, whereas tachycardia, nausea and vomiting were most frequently reported in the fluoxetine group 
(Dalery et al, 1992). 

 
4.6.B   Amisulpride 

 
4.6.B.1   Dysthymia 

a)  The efficacy and safety of low doses of amisulpride (50 milligrams (mg) daily) and of fluoxetine (20 mg 
daily) were evaluated in a randomized, double-blind, parallel-group comparison. One hundred forty-two 
patients with dysthymia received amisulpride and 139 received fluoxetine. No statistically significant 
difference between the two groups was found in the number of responders at study-end according to the 
Montgomery and Asberg Depressive Rating Scale. In addition, amisulpride was well tolerated (Smeraldi et 
al, 1996). 
b)  Another double-blind, randomized trial reported that amisulpride 50 milligrams (mg) daily (139 patients) 
was at least as effective as fluoxetine 20 mg daily (129 patients) in medium-term treatment (three months) of 
dysthymia, in spite of 72 withdrawals (Biondi et al, 1996). These preliminary results should be confirmed in 
further trials. 

 
4.6.C   Amitriptyline 

Depression 

Diabetic neuropathy - Pain 

Headache 

Mixed anxiety and depressive disorder 

Musculoskeletal pain 

 
4.6.C.1   Depression 

a)  SUMMARY: In clinical studies (n=64, n=44, n=51, n=130), fluoxetine (20 to 80 mg/day) showed 
comparable antidepressant efficacy to amitriptyline (50 to 300 mg/day). The study periods were 5 to 6 
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weeks. Fluoxetine has been reported to be better tolerated than amitriptyline with weight gain occurring in 
amitriptyline-treated patients and weight loss occurring in fluoxetine-treated patients (Chouinard, 1985a; 
Feighner, 1985; Young et al, 1987; Laakmann et al, 1988; Fawcett et al, 1989); (Altamura et al, 1989). In 
addition, anticholinergic effects associated with amitriptyline have been bothersome (Altamura et al, 1989). 
b)  Amitriptyline and fluoxetine provided similar efficacy in elderly patients with Alzheimer's Disease and 
major depression (Taragano et al, 1997). Thirty-seven patients were randomly assigned to receive 
amitriptyline 25 milligrams (mg) or fluoxetine 10 mg daily for 6 weeks. At 6 weeks, scores on the Hamilton 
Rating Scale for Depression decreased from 25.9 to 16.5 (p less than 0.0001); the Mini-Mental State Exam 
also decreased by 2.4 points. In the amitriptyline group, 58% of patients left the study due to adverse effects 
which included confusion, disorientation, and constipation. In the fluoxetine group, 22% of patients dropped 
out due to nausea and loose stools. Limitations of this study are the small size, lack of a placebo-control, 
and differences in the side effect profile which may have prevented effective blinding. While both agents are 
effective, fluoxetine was tolerated better than amitriptyline. 
c)  In 51 outpatients with primary major depressive disorder, amitriptyline and fluoxetine showed comparable 
antidepressant efficacy with amitriptyline showing some possible superiority over fluoxetine with respect to 
Hamilton Psychiatric Rating Scale for Depression (HAM-D) anxiety/somatization and sleep disturbance 
factors. Fluoxetine had a significantly better efficacy/side effect index and significantly fewer autonomic 
adverse effects than amitriptyline. However, there was a trend for fluoxetine to have greater effects than 
amitriptyline on HAM-D cognitive disturbance factors. Patients received fluoxetine 20 to 80 mg/day or 
amitriptyline 75 to 300 mg/day (Chouinard, 1985a). Similar results were reported in another study (n=40) 
(Fawcett et al, 1989). 
d)  Fluoxetine 20 mg/day and amitriptyline 75 mg/day were effective in treating 28 elderly patients with major 
depressive episodes. This was a 5-week randomized, double-blind study. The difference in response to 
biological symptoms such as early morning awakening, weight loss, sexual dysfunction, guilt and suicidal 
thoughts was not statistically significant between treatment groups. However, amitriptyline provided a 
significantly better response than fluoxetine on anxious symptoms. More severe side effects, mainly 
anticholinergic, were seen with amitriptyline and weight gain was only seen in amitriptyline-treated patients 
(Altamura et al, 1989). 

 
4.6.C.2   Diabetic neuropathy - Pain 

a)  Treatment with amitriptyline and desipramine showed no significant difference in pain relief, in either 
depressed or non-depressed patients with diabetic neuropathy and fluoxetine was no better than placebo in 
this patient population. There was no significant difference in any groups relative to adverse effects (Max et 
al, 1992). Thirty-eight patients received either amitriptyline 12.5 to 150 mg (mean 105 mg) once daily or 
desipramine 12.5 to 150 mg (mean 111 mg) once daily and 46 patients received either fluoxetine 20 to 40 
mg (mean 40 mg) once daily or placebo (benztropine 0.125 to 1.5 mg) once daily. Pain intensity was rated 
by patient daily diary and global rating scales and mood was assessed by a psychiatrist at the beginning and 
end of each six-week treatment period. This was a randomized, double-blind, two-period crossover study. 

 
4.6.C.3   Headache 

a)  In a small, unblinded, 12-week study, patients found that both fluoxetine and amitriptyline were beneficial 
for chronic tension-type headache and episodic tension-type headache while neither was very effective for 
migraine headache (Oguzhanoglu et al, 1999). Patients with a variety of headaches were assigned to 
receive either amitriptyline titrated up to 50 milligrams (mg) nightly or fluoxetine 20 mg every morning. In the 
group with migraine headaches, neither the amitriptyline group (n=8) nor the fluoxetine group (n=7) 
experienced a decrease in number of headaches or pain intensity. Fluoxetine reduced duration of pain as 
compared to baseline at 4, 8, and 12 weeks (p=0.01, p=0.0146, p=0.013, respectively). In patients with 
chronic tension-type headache, amitriptyline-treated patients (n=5) experienced reduced numbers of days of 
pain per month at 4, 8, and 12 weeks (p=0.0187, p=0.03, p=0.009, respectively). Fluoxetine-treated patients 
(n=8) experienced reduced days of pain only at 4 and 8 weeks (p=0.0157, p=0.004, respectively). Neither 
drug was very effective against pain intensity. In the episodic tension-type headache, amitriptyline patients 
(n=9) experienced a decrease in the number of days with pain at 4 and 8 weeks only (p=0.0012, p=0.0002, 
respectively) while fluoxetine patients (n=10) experienced this at 4, 8, and 12 weeks (p=0.0018, p=0.0148, 
p=0.0179, respectively). Reduction in pain intensity occurred only with fluoxetine during weeks 4 and 8 
(p=0.0156, p=0.0313, respectively). 

 
4.6.C.4   Mixed anxiety and depressive disorder 

a)  Fluoxetine and amitriptyline had comparable effectiveness in patients with depression and associated 
anxiety (Versiani et al, 1999). Patients (n=157) were randomly assigned to blinded treatment with fluoxetine 
20 milligrams (mg) per day or amitriptyline 50 mg per day titrated to a maximum dose of 250 mg if needed; 
all patients received capsules in the morning (fluoxetine) and evening (amitriptyline). No statistically 
significant differences were detected between treatments for efficacy measures including the Hamilton 
Rating Scale for Depression (HAM-D), the HAM for Anxiety (HAM-A), the Raskin-Covi Depression and 
Anxiety Scale, the Clinical Global Impression-Improvement, and the Patient Global Impression. The only 
difference between treatments was a single factor, the HAM-D sleep factor which favored amitriptyline (p 
less than 0.001). The response rate for both treatments was 74%. Greater than 80% of patients completed 
the study. Fluoxetine is comparable to amitriptyline for treating patients with anxious depression. 
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4.6.C.5   Musculoskeletal pain 
a)  Fluoxetine was superior (p less than 0.001) to amitriptyline and placebo in decreasing pain intensity and 
providing pain relief in 59 patients with rheumatic pain conditions. Amitriptyline was also superior (p less 
than 0.05) to placebo in decreasing pain intensity and providing pain relief. Rheumatic pain conditions 
consisted of low back pain, fibromyalgia, osteoarthritis, and rheumatoid arthritis. Patients received fluoxetine 
20 mg/day, amitriptyline 25 mg/day or placebo once daily for 4 weeks (Rani et al, 1996). 

 
4.6.D   Aprepitant 

 
4.6.D.1   Depression 

a)  In a large dose-finding study (n=approximately 800) involving patients with major depression and anxiety, 
neither aprepitant (10 to 300 milligrams (mg) once daily) nor fluoxetine (20 mg once daily) were superior to 
placebo (Krishnan, 2002). Lack of benefit in this study has shed doubt on the efficacy of aprepitant in 
depression. However, poorly controlled patient selection may have contributed to negative results. Post hoc 
analysis of this study did suggest a trend toward benefit of aprepitant in severely depressed patients (Lieb et 
al, 2002; Krishnan, 2002), and a further confirmatory study in a well-defined population is required to confirm 
the efficacy of aprepitant and/or its usefulness in certain depressed subgroups. 

 
4.6.E   Bupropion 

 
4.6.E.1   Depression 

a)  Bupropion and fluoxetine were found to be equally effective for the treatment of DSM-III-R major 
depressive disorder, with no significant difference in the incidence of adverse effects. Weekly assessments 
of therapeutic response (HAM-A, HAM-D, CGI) and presence of adverse effects were carried over a 6-week 
period. Mean daily dosage was 382 milligrams for bupropion and 38 milligrams for fluoxetine (Feighner et al, 
1991). 

4.6.E.2   Adverse Effects 
a)  Fluoxetine was more frequently associated with sexual dysfunction than was sustained release (SR) 
bupropion or placebo in patients being treated for moderate to severe depression. In a double-blind, double- 
dummy, 8-week trial, patients experiencing an episode of recurrent major depression were randomized to 
receive bupropion SR 150 to 400 milligrams (mg) per day (n=150), fluoxetine 20 to 60 mg/day (n=154), or 
placebo (n=152). Bupropion and fluoxetine showed similar efficacy for the treatment of depressive 
symptoms. However, significantly more patients receiving fluoxetine experienced orgasm dysfunction (p less 
than 0.001) and sexual arousal disorder (p less than 0.05) than did patients receiving bupropion or placebo. 
The difference between fluoxetine and bupropion was maintained when only patients with remission of 
depression were analyzed. There were no significant differences between bupropion and placebo for either 
orgasm dysfunction or sexual arousal disorder at any treatment week. Relative to baseline values, sexual 
desire disorder decreased in the bupropion group but was unchanged in the placebo and fluoxetine groups 
over the 8-week study. Of the patients who were satisfied with their sexual functioning at baseline, more in 
the fluoxetine group than in the bupropion group became dissatisfied during treatment (p less than 0.05) 
(Coleman et al, 2001). 

 
4.6.F   Clomipramine 

 
4.6.F.1   Obsessive-compulsive disorder 

a)  Treatment with fluoxetine (FLX) was compared with treatment with clomipramine (CMI) in two groups of 
patients with obsessive compulsive disorder (OCD) using two different experimental designs. In the first 
group of 11 patients with OCD studied using a randomized, double-blind, crossover design, treatment with 
FLX (20 to 80 milligrams/d) for 10 weeks was found to produce therapeutic effects similar to that obtained 
with CMI (50 to 250 milligrams/d) for 10 weeks. There were significantly fewer total side effects reported 
during FLX than CMI treatment. Drug tapering and placebo substitution in the 4-week crossover interval 
phase led to substantial relapses in OCD symptoms and depression. In addition, response to the second 
drug took as long as response to the first drug, despite a putative common mechanism of action of serotonin 
uptake inhibition. A second group of 21 patients with OCD that had been previously stabilized on CMI with at 
least partial benefit were crossed over to FLX in double blind fashion. After 10 weeks of FLX, most patients 
manifested behavioral rating scores of OCD and depressive symptoms that were comparable with pre-
crossover ratings completed during CMI treatment. A significant exacerbation in OCD and depression 
ratings as well as a similar lag in therapeutic efficacy were also noted in this second cohort of patients with 
OCD. Platelet serotonin concentrations were reduced 95% during both CMI and FLX treatment periods. 
These results suggest that FLX may represent a viable alternative to CMI in the treatment of OCD, although 
more studies with larger sample sizes are needed (Pigott et al, 1990). 
b)  Clomipramine (CMI) and fluoxetine (FLX) were shown to be equally effective in the treatment of 120 
patients with DSM-III major unipolar depressive disorder over a 6-week period. Adverse effects were more 
frequent with CMI. Those that did occur with FLX tended to disappear during the course of the study 
(Noguera et al, 1991). 

 
4.6.G   Desipramine 
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4.6.G.1   Depression 
a)  Fluoxetine and desipramine had similar efficacy in a double-blind, randomized, 6-week study (n=55). The 
46 patients completing the study (desipramine = 20, fluoxetine = 26) showed improvement in Hamilton 
Depression rating and Clinical Global Impression Scales vs placebo with no statistically significant 
differences between drugs. Fewer side effects of lesser intensity were noted with fluoxetine (Remick et al, 
1993). 
b)  For the initial treatment of depression, desipramine and fluoxetine are equivalent in terms of overall 
treatment costs, efficacy, and quality of life. In a randomized, controlled trial, patients with newly diagnosed 
depression (n=536) were prescribed either fluoxetine or a tricyclic antidepressant (imipramine or 
desipramine) and assessed at 1, 3, and 6 months for both efficacy of the antidepressant regimen as 
measured by the Hamilton Depression Rating Scale and the Hopkins Symptom Checklist and quality of life. 
Drug cost and total health care costs were also measured. Clinical efficacy and quality of life were similar 
between the two groups; however, patients treated with fluoxetine had fewer adverse effects, were less 
likely to require a change in their medication, and had less outpatients visits. Although drug costs were 
higher, total treatment costs were slightly lower for the fluoxetine group; however, this difference was not 
statistically significant (Simon et al, 1996a). 

 
4.6.H   Dothiepin 

1)  Efficacy 
a)  Dothiepin and fluoxetine were shown to have similar limited effects on psychomotor and driving 
performance in a double-blind, placebo controlled, crossover, 3 week study involving 18 healthy volunteers 
(Ramaekers et al, 1995). At the doses used in this study, neither dothiepin nor fluoxetine would be expected 
to impair driving performance. Placebo, fluoxetine 20 mg, and dothiepin 75 mg (increased to 150 mg on day 
8) were administered for 22 days. Sustained attention was reduced by 6.7% on day 1 by dothiepin and by 
7.4% (day 1), 6.7% (day 8), and 6.5% (day 22) by fluoxetine. Critical fusion frequency was significantly 
reduced by day 22 by 1.13 Hz (dothiepin) and 1.24 Hz (fluoxetine). There was no significant effect with 
either drug in two tests of actual highway driving. Similar incidence of side effects was reported for each 
drug. 
b)  Dothiepin and fluoxetine were shown to have similar limited effects on psychomotor and driving 
performance in a double-blind, placebo controlled, crossover, 3 week study involving 18 healthy volunteers 
(Ramaekers et al, 1995a). At the doses used in this study, neither dothiepin nor fluoxetine would be 
expected to impair driving performance. Placebo, fluoxetine 20 mg, and dothiepin 75 mg (increased to 150 
mg on day 8) were administered for 22 days. Sustained attention was reduced by 6.7% on day 1 by 
dothiepin and by 7.4% (day 1), 6.7% (day 8), and 6.5% (day 22) by fluoxetine. Critical fusion frequency was 
significantly reduced by day 22 by 1.13 Hz (dothiepin) and 1.24 Hz (fluoxetine). There was no significant 
effect with either drug in two tests of actual highway driving. Similar incidence of side effects was reported 
for each drug. 

 
4.6.I   Doxepin 

 
4.6.I.1   Depression 

a)  Doxepin and fluoxetine had similar efficacy in a comparative study involving 80 depressed patients (61 
outpatients, 19 inpatients) diagnosed as having major depressive disorder. The patients received either 
fluoxetine 20 to 60 milligrams/day (mean, 28.9 mg/day) or doxepin 100 to 200 milligrams/day (mean, 146.8 
mg/day). Both treatment groups showed improvement over time, with no difference between fluoxetine and 
doxepin at study termination. The most common side effects of fluoxetine (headache, nausea, and 
insomnia) were in contrast to the pronounced anticholinergic side effects of doxepin (dry mouth, fatigue, 
constipation). Moreover, the significant weight gain associated with doxepin therapy was not seen with 
fluoxetine treatment (Remick et al, 1989). 
b)  Fluoxetine 20 to 80 milligrams daily (once daily or divided twice a day) and doxepin 50 to 200 milligrams 
daily (once daily or divided twice a day or three times a day) had comparable efficacy in the treatment of 
depression in geriatric patients (at least 64 years of age). Each drug was administered in increasing doses 
over the first two weeks of the study, with maintenance doses (up to 80 mg daily of fluoxetine and 200 mg 
daily of doxepin) being determined by the third week; this maintenance dose was given for three more 
weeks (total, six weeks). Both drugs were considered equally effective using the following parameters: 
Hamilton Psychiatric Rating Scale for Depression (HAM-D), Raskin Severity of Depression Scale, Covi 
Anxiety Scale, Clinical Global Impressions severity and improvement, Patient Global Improvement, and 
SCL-58 scales. Both drugs produced significant improvement compared to baseline scores. Fluoxetine was 
associated with a lower degree of drowsiness/sedation, dry mouth, constipation and vision disturbances. 
However, nervousness/anxiety, insomnia, sweating, dyspepsia, and nausea occurred to a greater degree 
with fluoxetine. Body weight decreased with fluoxetine and increased with doxepin (Feighner & Cohn, 1985). 
c)  In one study comparing fluoxetine and doxepin, both drugs were effective in major depressive disorder in 
geriatric patients, with a lower incidence of side effects being observed with fluoxetine (Feighner & Cohn, 
1985). Weight loss occurred with fluoxetine, as compared to weight gain with doxepin, which was statistically 
significant. Heart rate was shown to increase in doxepin-treated patients as compared to decreases in 
fluoxetine-treated patients; this was also a statistically significant difference. Significant improvement in 
depressive symptoms was further demonstrated in a group (n=33) of geropsychiatric patients. Although this 
study only followed patients for a period of one month, significant side effects such as nausea, weight loss, 
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and agitation were not noted. Doses of fluoxetine used were 20 mg every other day to 20 mg daily (Orengo 
et al, 1996). 

 
4.6.J   Fluvoxamine 

 
4.6.J.1   Depression 

a)  In a randomized, double-blind study (n=100), fluvoxamine and fluoxetine demonstrated comparable 
efficacy and side effects in out-patients with major depression. After randomization, patients were treated 
initially with fluvoxamine 50 milligrams (mg) daily adjusted to a maximum of 150 mg daily or fluoxetine 20 mg 
daily adjusted to a maximum of 80 mg daily. Throughout the study, significant differences in efficacy were 
NOT detected on several depression scales including the Hamilton depression scale and clinical global 
impressions scale. Adverse effects were common with both drugs but the severity was mild in the majority of 
patients. Even though this study included 100 patients, it may NOT have detected subtle differences 
between the 2 treatments (Rapaport et al, 1996). 

 
4.6.K   Imipramine 

 
4.6.K.1   Depression 

a)  SUMMARY: Fluoxetine has been as effective as imipramine in the treatment of depression, while 
producing a lower incidence of side effects. Overall cost of therapy, clinical efficacy, and patient quality of life 
have been shown to be equivalent after six months of treatment. 
b)  In a double-blind, randomized, parallel group study, fluoxetine was better tolerated although not more 
effective than imipramine in the treatment of major depression with atypical features. A total of 154 patients 
(age 18 to 65 years) who met DSM-IV criteria for major depression for at least 1 month and also met the 
Columbia criteria for atypical depression were randomized to receive fluoxetine, imipramine, or placebo for 
10 weeks. Fluoxetine was administered as 20 milligrams (mg) daily for 4 weeks, 40 mg daily for week 5, and 
60 mg daily for the remaining weeks. Imipramine was administered as 50 mg daily for the first week, 
increasing by 50 mg/day each week until a maximum of 300 mg daily was reached. Mean daily doses at the 
end of the study were 51.4 mg/day for fluoxetine and 204.9 mg/day for imipramine. Fluoxetine and 
imipramine did not differ from one another based on the Clinical Global Impression (CGI) scale improvement 
scores following 10 weeks of treatment. Fluoxetine and imipramine were significantly more effective than 
placebo in the intention-to-treat (p less than 0.007 and 0.003, respectively) and completer groups (p less 
than 0.03 and 0.001, respectively). Imipramine-treated patients demonstrated a significantly higher dropout 
rate than fluoxetine-treated patients (p=0.04). In the intention-to-treat group, depression outcome measures 
including the 17-item and 28-item Hamilton Depression Rating Scale and Patient Global Improvement 
demonstrated no differences between fluoxetine and imipramine and a consistent clinical benefit of both 
treatment groups compared with placebo. Adverse effects significantly more common for imipramine than for 
fluoxetine included dry mouth (81% versus 28%, respectively), somnolence (42% versus 24%, respectively), 
and dizziness (44% versus 25%, respectively); cough and back pain occurred at a significantly higher 
incidence in fluoxetine- versus imipramine-treated patients (McGrath et al, 2000). 
c)  For the initial treatment of depression, imipramine and fluoxetine are equivalent in terms of overall 
treatment costs, efficacy, and quality of life. In a randomized, controlled trial, patients with newly diagnosed 
depression (n=536) were prescribed either fluoxetine or a tricyclic antidepressant (imipramine or 
desipramine) and assessed at 1, 3, and 6 months for both efficacy of the antidepressant regimen as 
measured by the Hamilton Depression Rating Scale and the Hopkins Symptom Checklist and quality of life. 
Drug cost and total health care costs were also measured. Clinical efficacy and quality of life were similar 
between the two groups; however, patients treated with fluoxetine had fewer adverse effects, were less 
likely to require a change in their medication, and had less outpatients visits. Although drug costs were 
higher, total treatment costs were slightly lower for the fluoxetine group; however, this difference was not 
statistically significant (Simon et al, 1996). 
d)  Controlled studies have demonstrated that oral fluoxetine in doses of 40 to 80 milligrams daily is as 
effective as imipramine 150 to 250 milligrams daily in the treatment of major depression (Cohn & Wilcox, 
1985; Stark & Hardison, 1985; Levine et al, 1987a). Fluoxetine was as effective as imipramine doses of 150 
to 300 milligrams/day (Byerly et al, 1988). However, in one report (Bremner, 1984a), fluoxetine was reported 
superior to imipramine in several depression scales in a 5-week controlled study involving 40 depressed 
outpatients. In all studies, the incidence of side effects (anticholinergic effects, dizziness, drowsiness, dry 
mouth, cardiovascular effects) was less with fluoxetine as compared with imipramine; fluoxetine was 
associated with a greater incidence of anxiety or nervousness, insomnia, and excessive sweating. In 
another study, excessive sweating (as well as nausea) was higher with fluoxetine than imipramine (Stark & 
Hardison, 1985). Of significance, weight loss has occurred during fluoxetine therapy, as compared to 
generally no change in body weight or increases in weight with imipramine. The onset of antidepressant 
action of each drug has been similar, generally within one week. 
e)  Imipramine and fluoxetine had similar efficacy in multicenter, double-blind, placebo-controlled, outpatient 
studies comparing the treatment of major depressive disorder (Stark & Hardison, 1985). Five hundred forty 
patients were randomly assigned to receive either fluoxetine 60 to 80 milligrams daily, imipramine 150 to 
300 milligrams daily (the majority of patients), or placebo. Patients were treated for up to 6 weeks in double-
blind fashion. Imipramine and fluoxetine were both superior to placebo on all measures (Hamilton 
Psychiatric Rating Scale for Depression total, Raskin Severity of Depression Scale, Clinical Global 
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Impressions Severity of Illness Scale, Global Improvement and secondary symptom measures). Fluoxetine 
and imipramine were similarly effective on all general measures of improvement. Anorexia and nausea 
occurred to a significantly higher degree in fluoxetine-treated patients; constipation, dizziness, drowsiness, 
dry mouth, somatosensory disturbances, and excessive sweating were reported more frequently with 
imipramine. 
f)  The efficacy and safety of fluoxetine and imipramine was compared in 40 depressed outpatients in a 
double-blind, 5-week parallel trial (Bremner, 1984a). Fluoxetine was given in doses increasing from 20 to 40 
milligrams daily, then to 60 milligrams daily, during the first week; imipramine doses were increased from 75 
to 100 milligrams daily, then to 125 milligrams daily. During the second and third weeks, the maintenance 
dose of each drug was determined, with fluoxetine being given in doses up to 80 milligrams daily and 
imipramine up to 300 milligrams daily. During the fourth and fifth weeks of the study, the maintenance dose 
was achieved; the maintenance dose for most fluoxetine patients was 60 milligrams daily, and 175 or 200 
milligrams daily for imipramine. Fluoxetine was reported superior to imipramine in the total Hamilton 
Psychiatric Rating Scale for Depression, as well as the HAM-D scales for anxiety/somatization, retardation 
and sleep disturbance. Fluoxetine was also reported more beneficial than imipramine in the Raskin Severity 
of Depression Scale and Covi Anxiety Scale. However, for the HAM-D total score, and the Raskin and Covi 
scales, fluoxetine was statistically superior to imipramine only during the last week of the study (week 5). 
The Clinical Global Impressions demonstrated the superiority of fluoxetine over imipramine for severity of 
depression but not global improvement. Weight loss (average, 3.8 pounds) occurred with fluoxetine during 
treatment, with an increase in weight being seen with imipramine (average, 0.7 pounds). Heart rate 
increased significantly with imipramine, as compared to slight decreases with fluoxetine. Blood pressure 
decreased with fluoxetine as compared with increases with imipramine, and fluoxetine was associated with a 
lesser degree of gastrointestinal disturbances, dizziness, and drowsiness. Dry mouth occurred in one of 20 
fluoxetine patients and in 9 of 20 imipramine-treated patients, with nervousness occurring in three fluoxetine-
treated patients and in two imipramine-treated patients. 

 
4.6.L   Maprotiline 

 
4.6.L.1   Cerebral hemiplegia - Cerebrovascular accident 

a)  A randomized, placebo-controlled trial analyzed the effects of maprotiline and fluoxetine on the 
motor/functional capacities of poststroke patients undergoing physical therapy. Fifty-two severely disabled 
hemiplegic subjects after unilateral ischemic stroke in the territory of the middle cerebral artery were 
randomly assigned to three treatment groups - placebo, maprotiline (150 mg/day), or fluoxetine (20 mg/day) 
- during 3 months of physical therapy. The greatest improvement in walking and activity of daily living 
capacity was observed in the fluoxetine treatment group and the lowest in the maprotiline group. 
Furthermore, fluoxetine yielded a significantly larger number of patients with good recovery compared to 
maprotiline or placebo. These effects of the drugs were not related to their efficacy in treating depressive 
symptoms (Dam et al, 1996). Further investigation is needed to assess the efficacy of fluoxetine in 
facilitating recovery in stroke survivors undergoing physical therapy. 

 
4.6.M   Mianserin 

 
4.6.M.1   Depression 

a)  Both mianserin- and fluoxetine-treated groups showed significant improvement in depressive symptoms 
at 3 and 6 weeks in a comparative study of the treatment of elderly depressed patients (Pia et al, 1992). 
Forty patients were randomly assigned to receive fluoxetine 20 milligrams/day or mianserin 40 
milligrams/day. Fluoxetine showed a greater effect on Hamilton Rating Scale for Depression subgroup 
analyses. Mianserin was associated with a greater number of side effects requiring discontinuation of 
therapy. 
b)  In a placebo-controlled, double-blind trial in depressed outpatients, clinical improvement occurred in 
significantly more of the patients receiving fluoxetine (55%) than in those receiving placebo (23%); there was 
no significant difference between the results for mianserin (50%) and the results for fluoxetine or placebo. 
Although the authors counted subjects who withdrew within 2 weeks of the start of the 6-week trial as 
treatment failure, the results may still be considered equivocal due to the high overall dropout rates (46% for 
fluoxetine, 48% for mainserin, and 43% for placebo). The incidence of side effects was high, 92%, 88%, and 
44% for fluoxetine, mianserin, and placebo, respectively (Muijen et al, 1988). 

 
4.6.N   Milnacipran 

 
4.6.N.1   Depression 

a)  Several comparative trials (mainly unpublished) have indicated no significant difference in efficacy 
between milnacipran 50 to 150 mg twice daily and fluvoxamine 100 mg twice daily or fluoxetine 20 mg once 
daily in major depression (Guelfi et al, 1998; Anon, 1997). One study reported the superiority of fluoxetine 20 
mg once daily (statistically significant for most parameters) over milnacipran 100 mg once daily in major 
depressive outpatients (Ansseau et al, 1994); however, this study suffered from methodological problems, 
the most significant being once-daily dosing of milnacipran, which may not achieve therapeutic levels. 
b)  Meta-analyses of studies comparing milnacipran and fluoxetine/fluvoxamine have been performed by the 
manufacturer; greater improvements (eg, Hamilton, Montgomery-Asberg) were described for milnacipran, 
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which were usually statistically significant (Lopez-Ibor et al, 1996; Anon, 1997; Elwood, 1997). However, 
only a few trials were selected for analysis, and not all patients in these trials were evaluated; the superiority 
of milnacipran was demonstrated only after results were subjected to multiple reanalysis (Anon, 1997). 
c)  Comparisons with other similar agents (eg, sertraline) are lacking. 

 
4.6.O   Mirtazapine 

 
4.6.O.1   Depression 

a)  In a multicenter, double-blind, 6-week study, mirtazapine was as effective as fluoxetine but mirtazapine 
may have had an earlier onset of action (Wheatley et al, 1998). Patients with major depression were 
randomly selected to receive mirtazapine titrated up to 15 to 60 milligrams (mg) daily (n=66) or fluoxetine 
titrated up to 20 to 40 mg daily (n=67). The major endpoint was improvement on the 17-item Hamilton Rating 
Scale for Depression (17-HAM-D). The mean daily dosage was mirtazapine 39.8 mg/day and fluoxetine 23.8 
mg/day. Both groups had improved 17-HAM-D scores throughout the study. Mirtazapine-treated patients 
had significantly better scores than the fluoxetine group on days 21 (p =0.16) and 28 (p=0.009). However, 
the magnitude of change between the 2 groups was not significantly different at the end of the study. At the 
endpoint, 23.3% of mirtazapine-treated and 25.4% of fluoxetine-treated patients had 17-HAM-D scores less 
than or equal to 7. The incidence of adverse events was low in both groups at 10% or less. 

 
4.6.P   Moclobemide 

 
4.6.P.1   Depression 

a)  Moclobemide and fluoxetine were at least equally effective in the short-term treatment of depression with 
dysthymia. In a 6 week, double-blind study, patients were randomized to receive either moclobemide 150 
milligrams (mg) twice daily (n=21) or fluoxetine 20 mg daily (n=21) for 6 weeks. At 6 weeks, the Hamilton 
depression rating scale (HDRS) scores showed similar decreases from baseline on both drugs. However, 
more patients achieved a greater than 50% decrease in the HDRS score on moclobemide (71%) than on 
fluoxetine (38%)(p less than 0.05). The clinical global impression scale also trended towards a better 
response with moclobemide but the difference was not significant. A larger study with a placebo group is 
needed to provide evidence of the possible superiority of moclobemide over fluoxetine (Duarte et al, 1996). 
b)  A study suggested a tendency for patients with atypical depression (using the MADRS and GCI scores) 
to respond more favorably to moclobemide than to fluoxetine (Lonnqvist et al, 1994). This needs to be 
substantiated by other studies. In one study, elderly patients with major depression associated with cognitive 
impairment or dementia showed significant improvement in orientation and memory recall ability with 
moclobemide compared with placebo (Fitton et al, 1992). 

 
4.6.Q   Nefazodone 

Depression - Parkinson's disease 

Depression - Sleep disorder 

 
4.6.Q.1   Depression - Parkinson's disease 

a)  Nefazodone was more effective than fluoxetine in reducing extrapyramidal symptoms in patients with 
Parkinson's disease and comorbid depression, while both therapies were equally effective as 
antidepressants. In a prospective, randomized, single-blind study, depressed patients with Parkinson's 
disease (n=16) received nefazodone (100 to 300 milligrams (mg)/day; final mean dose 200 mg/day) or 
fluoxetine (20 to 50 mg/day; final mean dose, 25 mg/day) for 3 months. Antiparkinsonian medications 
remained stable from 4 weeks prior to initiation of nefazodone or fluoxetine therapy and throughout the 
study. A neurologist made blinded assessments and a psychiatrist made non-blinded assessments at 
baseline, and on days 15, 30, 60 and 90. The total Unified Parkinson Disease Rating Scale (UPDRS) score 
and the UPDRS part III score improved significantly over time in nefazodone- treated patients (time effect: 
p=0.004 and p=0.003, respectively). Fluoxetine-treated patients did not show a significant improvement in 
these scores over time. From baseline to endpoint, the nefazodone group showed a mean difference in total 
UPDRS scores of -12 as compared with 1.1 for the fluoxetine group. Scores for the Beck Depression 
Inventory and Clinical Global Impressions-Severity of Illness Scale improved significantly from baseline to 
endpoint in both treatment groups, with no significant difference between groups. Three patients in the 
nefazodone group discontinued treatment due to increased tremor or diarrhea. Other adverse events 
associated with either treatment were asthenia, anxiety, orthostatic dizziness, and constipation. Larger, well-
controlled studies are needed to support the preferred use of nefazodone for the treatment of depression 
and comorbid Parkinson's disease (Avila et al, 2003). 

 
4.6.Q.2   Depression - Sleep disorder 

a)  Nefazodone and fluoxetine were similarly effective for treating depression; however, nefazodone 
produced greater improvement in sleep disturbances than fluoxetine (Gillin et al, 1997). Patients (n=44) with 
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depression confirmed by the Hamilton Rating Scale for Depression (HAM-D) were randomly assigned to 
receive nefazodone 100 milligrams (mg) twice daily increased to 200 mg twice daily or fluoxetine 20 mg/day; 
the double dummy technique was used to maintain blinding. Nefazodone decreased the percentage of 
awake and movement time and the number of awakenings without altering rapid eye movement (REM) 
sleep or REM latency; whereas, fluoxetine decreased sleep efficiency, REM sleep, and increased the 
number of awakenings per night. While results of this study suggest that nefazodone improves sleep in 
depressed patients, larger, placebo controlled studies are needed to confirm the present findings. 

 
4.6.R   Nifedipine 

 
4.6.R.1   Raynaud's phenomenon 

a)  Fluoxetine reduced the severity and frequency of attacks of Raynaud's phenomenon and was more 
effective than nifedipine. After a 2-week washout period, patients with primary (n=26) or secondary (n=27) 
Raynaud's phenomenon were given fluoxetine 20 milligrams (mg) daily or nifedipine 40 mg daily for 6 
weeks. After another 2-week washout period, patients were crossed over to the alternate treatment for 6 
weeks. Attack severity was significantly reduced by fluoxetine (p=0.0002) but not by nifedipine (p=0.14). 
Likewise, attack frequency was significantly reduced by fluoxetine (p=0.003) and not by nifedipine (p=0.22). 
Subgroup analysis showed significant reductions in attack severity and frequency with fluoxetine in females 
(p less than 0.0002 and p=0.0004, respectively), whereas the reduction in males was not statistically 
significant. Reductions in attack severity with fluoxetine were statistically significant in patients with primary 
Raynaud's phenomenon (p=0.009) and in those with secondary Raynaud's phenomenon (p=0.01). 
Reductions in attack frequency were significant for patients with primary Raynaud's phenomenon (p=003) 
but not for those with secondary Raynaud's phenomenon . Reductions with nifedipine were not statistically 
significant for those subgroups (Coleiro et al, 2001). 

 
4.6.S   Nortriptyline 

Cerebrovascular accident - Depression 

Depression 

 
4.6.S.1   Cerebrovascular accident - Depression 

a)  Nortriptyline was superior to fluoxetine in the treatment of post-stroke depression; neither had an effect 
on improving recovery in depressed or non- depressed patients. Depressed patients who had suffered a 
stroke in the last 6 months randomly received either nortriptyline (n=16) or fluoxetine (n=23) for 12 weeks. 
Some patients also entered a 12-week crossover phase to placebo (n=17). Non-depressed stroke patients 
randomly received 12 weeks of nortriptyline (n=15), fluoxetine (n=17), or placebo (n=16). Initial nortriptyline 
doses of 25 milligrams (mg) were titrated to 100 mg over 6 weeks and fluoxetine 10 mg was titrated to 40 
mg over 9 weeks. Outcome measures included the Hamilton Rating Scale for Depression (HAM-D) and the 
recovery of activities of daily living as measured by the Functional Independence Measures. After 12 weeks, 
the depressed patients in the nortriptyline group had a significantly lower mean HAM-D score as compared 
to those in the fluoxetine or placebo groups (p less than 0.05). The successful treatment rate of depression 
was 63% for nortriptyline, 9% for fluoxetine, and 24% for placebo. All patients showed significant (p less 
than 0.006) improvements in the Functional Independence measures with no differences seen between the 
depressed or non-depressed patients (Robinson et al, 2000). 

 
4.6.S.2   Depression 

a)  In a double-blind, randomized, comparative study involving 156 patients, nortriptyline and fluoxetine were 
found to be equally efficacious in the treatment of acute major depression of moderate severity. Patients 
received either nortriptyline 100 mg/day or fluoxetine 40 mg/day in 2 divided doses for a total of 5 weeks. By 
the end of 5 weeks, the percentages of patients much or very much improved were 71% for nortriptyline and 
65% for fluoxetine. The average total scores on the Hamilton Rating Scale for Depression, for patients in 
both treatment groups, declined by approximately 50%. Analysis of the side effect profiles revealed 
statistically significant differences for only 2 symptoms; nausea was more common among patients treated 
with fluoxetine, while dry mouth was more frequently associated with nortriptyline (Fabre et al, 1991). 

 
4.6.T   Olanzapine/Fluoxetine Hydrochloride 

 
4.6.T.1   Depression - Schizophrenia 

a)  Results of an 8-week, double-blind trial demonstrated that patients receiving both olanzapine and 
fluoxetine in combination demonstrated greater improvement in Montgomery-Asberg Depression Rating 
Scale (MADRS) and Clinical Global Impression (CGI) total scores than patients receiving either medication 
alone. Twenty-eight patients with nonpsychotic treatment-refractory depression received olanzapine (5 to 20 
milligrams/day) and/or fluoxetine (20 to 60 milligrams/day). In addition, there were no significant differences 
in adverse events among the 3 different treatment groups (Keck et al, 2000). 
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4.6.U   Paroxetine 

 
4.6.U.1   Depression 

a)  Paroxetine, fluoxetine, and sertraline were equally effective for the treatment of depression and for 
improving quality of life in patients in a primary care setting. In a 9-month, randomized, open-label trial (the 
ARTIST trial), depressed patients, whose symptoms warranted antidepressant treatment, according to their 
primary care physicians (PCP), were given paroxetine (n=180), fluoxetine (n=184) or sertraline (n=182). 
Starting doses were paroxetine 20 milligrams (mg), fluoxetine hydrochloride 20 mg, and sertraline 50 mg. 
The PCP could adjust the dose on the basis of clinical response and could switch the treatment to one of the 
other study drugs. Final average doses were 23.5 mg for paroxetine, 23.4 mg for fluoxetine, and 72.8 mg for 
sertraline. All 3 groups showed substantial improvement in depressive symptoms and quality of life. Overall, 
the percentage of patients categorized as having major depression dropped from 74% at baseline to 32% at 
3 months, and 26% at 9 months. No significant differences were evident among the 3 groups. When data 
from subgroups (patients with major depression, patients who completed the trial on the drug initially 
assigned) were analyzed separately, still no differences among the drug treatments was evident. Patient 
satisfaction did not differ for the 3 groups. Changes in sexual function were small but tended to show 
improvement for all drug treatments. The drugs were associated with similar incidences of adverse effects 
and discontinuation rates (Kroenke et al, 2001). 
b)  Paroxetine and fluoxetine demonstrated similar efficacy following 6 weeks of treatment in depressed 
patients (De Wilde et al, 1993). However, the paroxetine-treated patients had a statistically significant 
difference in terms of reduction of Hamilton Rating Scale for depression after three weeks of treatment. This 
suggests that paroxetine may have a faster onset of activity than fluoxetine. The most commonly reported 
adverse effects were nausea and vomiting for both drugs. 

 
4.6.V   Phenelzine 

 
4.6.V.1   Obsessive-compulsive disorder 

a)  In a small study (n=54), fluoxetine was superior (p less than 0.05) to phenelzine and placebo based on 
the Yale-Brown Obsessive Compulsive scale but not 3 other rating scales. Changes in score from baseline 
to week 10 were generally less than 1 point on the National Institute of Mental Health Global Obsessive 
Compulsive scale, the Clinical Global Impression scale, and the obsessive compulsive scale. Patients were 
randomly assigned to receive placebo, fluoxetine adjusted to a maximum of 80 milligrams (mg) daily, or 
phenelzine adjusted to a maximum of 60 mg daily. No serious adverse effects occurred in any of the 
treatment groups. The small sample size and relatively small changes limit the power of this study to detect 
differences between treatments. 

 
4.6.W   Protriptyline 

 
4.6.W.1   Obstructive sleep apnea 

a)  Fluoxetine was better tolerated and equally effective as protriptyline in the treatment of obstructive sleep 
apnea. Six of 12 subjects with obstructive sleep apnea had a good response to either protriptyline (10 mg) or 
fluoxetine (20 mg) per day. The proportion of time spent in REM sleep and the number of apneas or 
hypopneas during NREM sleep were significantly reduced in both treatment groups. There was however, no 
significant improvement in the number of arterial oxygen desaturation events, the level of arterial oxygen 
desaturation, or the number of arousals with either treatment for the group as a whole (Hanzel et al, 1991). 

 
4.6.X   Reboxetine 

 
4.6.X.1   Depression 

a)  SUMMARY: Reboxetine appears to be at least as effective and well-tolerated as fluoxetine. 
b)  In an 8-week double-blind comparison, oral REBOXETINE (4 milligrams (mg) twice daily; n=79) and oral 
FLUOXETINE (20 mg once daily; n=89) were equally efficacious and well tolerated in the treatment of 
patients with acute major depressive disorder (DSM-III-R). Decreases in scores on the Hamilton Rating 
Scale for Depression (HAM-D) were similar between groups (19.2 and 16.8 points, respectively, reboxetine 
and fluoxetine); the percentages for responders (at least 50% decrease in HAM-D score) and for those 
achieving remission (HAM-D score of 10 or less) were not significantly different in the 2 groups. No 
significant differences occurred between reboxetine- and fluoxetine-treated patients with respect to 
improvement in ratings on the Clinical Global Impression scale, the Montgomery-Asberg Depression Rating 
Scale, and the Social Adaptation Self-evaluation Scale. Most adverse effects were mild or moderate, with at 
least 1 adverse event occurring in 67.1% and 67.4%, respectively, of the reboxetine and fluoxetine groups. 
The authors suggested that reboxetine was more effective than fluoxetine in patients with the most severe 
depression based on a subgroup analysis involving those rated most severely ill at baseline (Massana et al, 
1999). 
c)  In a placebo-controlled comparative trial employing a 21-item self- rating scale, the Social Adaptation 
Self-evaluation Scale (SASS), reboxetine was superior to placebo (p less than 0.05) and fluoxetine (p less 
than 0.05). Using the Hamilton Depression rating scale (HAM-D), both active treatments were superior to 
placebo in efficacy, but little difference in efficacy was observed between the 2 active treatments. Total 
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HAM-D scores at last assessment demonstrated average improvements of 13.3, 13.4 and 8.6 points, 
respectively, with reboxetine, fluoxetine, and placebo. Patients (n=302) were randomized to treatment with 
reboxetine 8 milligrams (mg) per day (n=103), fluoxetine 20 mg/day (n=100), or placebo (n=99) for an 8-
week study period, with dosage increases to 10 mg/day reboxetine or 40 mg/day fluoxetine possible after 4 
weeks of treatment. The mean total SASS scores were significantly higher for patients treated with either 
active treatment than those treated with placebo and significantly higher for reboxetine-treated patients than 
for the fluoxetine-treated group. An analysis of individual SASS items (point-biserial correlation analysis), 
reboxetine treatment demonstrated a significant correlation to improvement in individual item score for 20 of 
the 21 items compared with placebo; fluoxetine demonstrated significant correlation for 12 items compared 
with placebo. In direct comparison of SASS scores for groups treated with reboxetine and fluoxetine, 9 of the 
21 items were significantly correlated with reboxetine, but none were significantly correlated with fluoxetine. 
A subset of patients classified as "in remission" (HAM-D total score of 10 or lower) at last assessment, 14 
SASS items were significantly associated with reboxetine treatment. Both active treatments positively 
affected social motivation and behavior, but reboxetine also demonstrated efficacy in improving negative 
self- perception and motivation towards action (Dubini et al, 1997; Dubini et al, 1997a). 

 
4.6.Y   Sertraline 

Depression 

Obsessive-compulsive disorder 

Weight gain 

 
4.6.Y.1   Depression 

a)  Paroxetine, fluoxetine, and sertraline were equally effective for the treatment of depression and for 
improving quality of life in patients in a primary care setting. In a 9-month, randomized, open-label trial (the 
ARTIST trial), depressed patients, whose symptoms warranted antidepressant treatment, according to their 
primary care physicians (PCP), were given paroxetine (n=180), fluoxetine (n=184) or sertraline (n=182). 
Starting doses were paroxetine 20 milligrams (mg), fluoxetine hydrochloride 20 mg, and sertraline 50 mg. 
The PCP could adjust the dose on the basis of clinical response and could switch the treatment to one of the 
other study drugs. Final average doses were 23.5 mg for paroxetine, 23.4 mg for fluoxetine, and 72.8 mg for 
sertraline. All 3 groups showed substantial improvement in depressive symptoms and quality of life. Overall, 
the percentage of patients categorized as having major depression dropped from 74% at baseline to 32% at 
3 months, and 26% at 9 months. No significant differences were evident among the 3 groups. When data 
from subgroups (patients with major depression, patients who completed the trial on the drug initially 
assigned) were analyzed separately, still no differences among the drug treatments was evident. Patient 
satisfaction did not differ for the 3 groups. Changes in sexual function were small but tended to show 
improvement for all drug treatments. The drugs were associated with similar incidences of adverse effects 
and discontinuation rates (Kroenke et al, 2001a). 
b)  An eight-week, double-blind, randomized study evaluated the efficacy and safety of fluoxetine vs 
sertraline in the treatment of major depression (DSM-III-R). One-hundred and eight out-patients with major 
depression entered into the study, but only 88 (48 sertraline and 40 fluoxetine) were evaluable. The final 
mean daily dose of fluoxetine was 28 milligrams (mg) and for sertraline 72 mg. Both treatment groups 
showed a statistically significant improvement from baseline at one week, and this was maintained until the 
end of treatment. No statistically significant differences were observed between the two treatment groups on 
the primary efficacy variables measured by Hamilton Rating Scale for Depression and Anxiety (HAMD), 
Clinical Global Impression Scale (CGI), Montgomery Asberg Depression Rating Scale (MADRS), Leeds 
Sleep Score scale and Zung Anxiety Rating Scale. The incidence of adverse events was similar: 39.3% for 
fluoxetine and 40.4% for sertraline. Most common were gastrointestinal (nausea and abdominal pain) and 
central nervous system (irritability, headache, somnolence, anorexia, agitation, anxiety and insomnia) 
effects. Sertraline was better tolerated than fluoxetine overall; 9.6% of sertraline-treated patients 
discontinued treatment, compared with 19.6% in the fluoxetine-treated group (Aguaglia et al, 1993). 
Investigation in a larger population is warranted to definitively establish the comparative efficacy and safety 
of the two drugs (Aguaglia et al, 1993). 

 
4.6.Y.2   Obsessive-compulsive disorder 

a)  Both fluoxetine and sertraline were effective and well tolerated in the treatment of patients with 
obsessive- compulsive disorder (OCD). Patients received either sertraline, 50 to 200 milligrams (mg) per day 
(mean 139.5 +/- 58.5 mg; N=76), or fluoxetine, 20 to 80 mg/day (mean 56.7 +/- 23.0 mg; N=72), in a double-
blind manner for 24 weeks. Group assignment was random and resulted in matched patient populations. 
Safety and efficacy measures were taken at the end of study weeks 1, 2, 4, 6, 8, 12, 16, 20, and 24 weeks 
or at the last assessment period if patients failed to complete the study. Primary efficacy measures included 
the Yale-Brown Obsessive- Compulsive Scale (Y-BOCS), the National Institute of Mental Health Global 
Obsessive-Compulsive Rating (NIHM-OC), and the Clinical Global Impression Severity and Improvement 
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scales (CGI-S and CGI-I). Secondary measures included the Hamilton Rating Scale for Depression (HAM-D 
21 item version) and the Clinical Anxiety Scale (CAS). By the end of the 24 week study, both medications 
were effective and there were no significant treatment differences between the two groups. All primary and 
secondary measures showed similar amounts of improvement. The time-course of improvement was also 
similar for both groups, with sertraline showing a statistically significant greater improvement, on some 
measures (Y-BOCS change score and global severity of illness score) during some of the early 
assessments (weeks 4, 8, 12), however this study was not sufficiently powered to reliably detect differences 
between the drug treatments during this time period. Adverse drug effects were described as mild to 
moderate for both drugs with no significant difference in incidence reported for sertraline or fluoxetine 
(Bergeron et al, 2002). 

 
4.6.Y.3   Weight gain 

a)  Weight gain is a common complaint during antidepressant therapy, and weight gain was significantly 
greater with paroxetine than either sertraline or fluoxetine after 32 weeks of treatment. Patients meeting 
DSM-IV criteria for major depressive disorder were randomized to double-blind treatment with sertraline 50 
milligrams (mg) daily (n=96) fluoxetine 20 mg daily (n=20), or paroxetine 20 mg daily (n=96) for 4 weeks. 
Patients responding to this dose continued for an additional 6 weeks, and those not responding had their 
doses titrated based on response up to a dose of 200 mg sertraline, 60 mg fluoxetine, and 60 mg 
paroxetine, and then maintained at their optimal doses for 6 weeks. After this treatment phase, responders 
(Clinical Global Impressions-Improvement score of 1 or 2 for 2 consecutive weeks) continued for 16 
additional weeks. The number of responders participating in the 16 additional weeks were similar for the 3 
treatments: 48 sertraline, 44 fluoxetine, and 47 paroxetine. However, among these responders, the mean 
increase in weight in the paroxetine group (3.6%) was significant compared to the mean increase with 
sertraline (1.0%) and mean decrease with fluoxetine (-0.2%). A gain of 7% or greater in weight occurred in 
25.5% of paroxetine patients, 4.2% of sertraline patients, and 6.8% of fluoxetine patients; this difference was 
significant(Fava et al, 2000). 

 
4.6.Z   St John's Wort 

 
4.6.Z.1   Depression 

a)  St. John's Wort and fluoxetine significantly decreased symptoms of depression, with no difference found 
between groups in a randomized, double-blind, multicenter trial. Seventy patients diagnosed with mild to 
moderate depression by International Classification of Diseases (ICD)-10 criteria and having a Hamilton 
Rating Scale for Depression (HAMD) score between 16 and 24 were given either a Hypericum preparation 
(Calmigen(R)) 150 milligrams (mg) twice daily (n=35) or fluoxetine (Prozac(R)) 20 mg twice daily (n=35) for 
6 weeks. The Hypericum perforatum extract contained 0.45 to 0.495 mg hypericin per 150 mg. Mean HAMD 
scores decreased significantly (p less than 0.001) for both groups: by 50% for the St. John's Wort group and 
58% for the fluoxetine group. The changes for the 2 groups were not significantly different. Response rates 
(responder = a subject with 50% or greater decrease in HAMD score) were 55% for St. John's Wort and 
66% for fluoxetine (p=0.41). Two patients in each group dropped out because of adverse effects: anxiety 
and nausea in the St. John's wort group and headache/dry mouth and nausea/diarrhea in the fluoxetine 
group (Behnke et al, 2002). 

 
4.6.AA   Trazodone 

Depression 

Mania 

 
4.6.AA.1   Depression 

a)  Fluoxetine was as effective as trazodone in the treatment of major depression in a 6-week, double-blind, 
outpatient study involving 43 patients (Debus et al, 1988). The mean final doses of oral trazodone and 
fluoxetine in the responding patients were 284 and 29 mg daily, respectively. In nonresponders, the 
corresponding doses were 327 and 33 mg, respectively. HAM-D scores were lower at weeks 1 and 2 with 
fluoxetine when compared to trazodone and sleep was improved to a greater degree with trazodone. 
Adverse effects occurred to a similar degree with each agent with the exception of weight loss (more 
frequent with fluoxetine) and dizziness (more frequent with trazodone). 
b)  A six-week, double-blind trial compared fluoxetine (21 patients) with trazodone (19 patients) in the 
treatment of major depression (Perry et al, 1989). Although trazodone appeared to provide significantly 
greater improvement in HAM-D and Clinical Global Impressions scores at 3 weeks, the differences were not 
statistically significant at 4, 5, and 6 weeks. The authors surmise that the early difference may have been 
due to: an insufficient fluoxetine dose early in the trial (mean daily doses of fluoxetine and trazodone during 
week 3 were 21 mg and 241 mg, respectively), which was mitigated by larger subsequent increases in 
fluoxetine doses compared to trazodone doses; a slower onset of antidepressant action for fluoxetine, 
compared to trazodone; or a higher incidence of depressive illness lasting longer than one year in the 
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fluoxetine group (67%) than in the trazodone group (37%, reported incorrectly as 35%). Although the 
authors cite the statistically significant fluoxetine-associated weight loss seen in this trial (mean 1.98 
lb/patient) as a clinically significant advantage for this agent, trazodone was also associated with weight loss 
in this study (mean 0.13 lb/patient), and the weight losses exhibited by the treatment groups were not 
significantly different. 

 
4.6.AA.2   Mania 

a)  In literature reports of drug-induced mania caused by fluoxetine or trazadone, fluoxetine-treated patients 
manifested symptoms of mania more slowly than trazodone-treated patients (Terao, 1993). Mean time to 
onset of mania in fluoxetine-treated patients was significantly longer than trazodone-treated patients; 59 
days (range = 10 to 154 days) versus 16 days (range =4 to 70 days) respectively. 

 
4.6.AB   Venlafaxine 

Depression 

Mixed anxiety and depressive disorder 

 
4.6.AB.1   Depression 

a)  Analysis of pooled data from 8 randomized, double-blind studies (n=2045) showed a remission rate of 
depression of 45% with venlafaxine treatment, 35% with serotonin reuptake inhibitors (SSRIs), and 25% with 
placebo. Remission was defined as a total score of 7 or less on the 17-item Hamilton Rating Scale for 
Depression. Venlafaxine was significantly (p less than 0.001) more effective than SSRIs from 2 weeks 
onward and from placebo from 3 weeks onward. The end-of-therapy remission rate with SSRIs was 
significantly better than that with placebo (p=0.001). The odds ratio for remission was 1.5, in favor of 
venlafaxine over SSRIs (Thase et al, 2001). 
b)  Venlafaxine and fluoxetine had similar efficacy in the treatment of major depression in an 8 week, 
double-blind study. One-hundred and ninety-six patients were randomized to receive venlafaxine 37.5 
milligrams (mg) twice daily, and 186 patients were randomized to receive fluoxetine 20 mg daily. If patients 
did not demonstrate an adequate response to therapy, venlafaxine was increased to 75 mg twice daily and 
fluoxetine to 20 mg twice daily. Primary outcome measures were scores on the Hamilton Rating Scale for 
Depression (HAM-D), the Montgomery-Asberg Depression Rating Scale (MADRS), the Clinical Global 
Impressions Severity of Illness Score (CGI-S), and the Clinical Global Impressions Improvement Score 
(CGI-I). In both treatment groups, HAM-D and MADRS scores improved significantly after 8 weeks of 
therapy. CGI-I scores were also improved, 80.6% of patients scored 1 (very much improved) or 2 (much 
improved) with venlafaxine and 83.9% with fluoxetine. Remission rates were equivalent in both groups, 
60.2%, as determined by scores of 8 or less on the HAM-D scale. The only significant difference between 
treatment groups was the number of patients that required a dosage increase, fluoxetine (n=54) and 
venlafaxine (n=43). After treatment with higher doses, the number of patients scoring 1 on the CGI-I were 
significantly greater in the venlafaxine group than the fluoxetine group. The frequency of adverse events 
associated with both medications were comparable. Overall, there were very few differences in efficacy and 
tolerability between venlafaxine and fluoxetine (Cost e Silva, 1998). 
c)  Venlafaxine was effective in the treatment of major depression in an 8-week, open-label, comparative 
trial with fluoxetine. At the initiation of the study, 55 patients received venlafaxine 37.5 milligrams (mg) twice 
daily; 55 received fluoxetine 20 mg daily. If after 15 days of treatment response was inadequate, doses were 
increased to venlafaxine 75 mg twice daily and fluoxetine 40 mg daily. Both medications were significantly 
effective in treating major depression, as determined by improvements in patient scores on the Hamilton 
Depression Rating Scale (HAM-D), Montgomery-Asberg Depression Rating Scale (MADRS), and the 
Clinical Global Impressions Scale (CGI). There were no significant differences between the 2 medications. A 
trend towards greater improvement existed in patients requiring higher doses of venlafaxine than fluoxetine. 
Patients treated with venlafaxine were significantly more likely to experience constipation, dizziness, dry 
mouth, and vomiting (Diaz-Martinez et al, 1998). 
d)  Venlafaxine 200 mg/day for 4 weeks tended to be more effective than fluoxetine 40 mg/day in the 
treatment of 68 inpatients with major depression; however, the difference was not statistically significant by 
the end of the 6-week study period (Holliday & Benfield, 1995). Patients were assessed using the Hamilton 
Depression Rating Scale, Montgomery-Asberg Depression Rating Scale, and the Clinical Global 
Impressions scale. The incidence of adverse effects was similar for both groups. 

 
4.6.AB.2   Mixed anxiety and depressive disorder 

a)  Extended release (XR) venlafaxine was more effective than placebo for improving the symptoms of 
depression and anxiety in patients with major depressive disorder and comorbid generalized anxiety 
disorder (GAD). However, time to response was greater in patients with comorbidity than in patients with 
major depressive disorder only. Fluoxetine, on the other hand, was not significantly better than placebo in 
patients with comorbidity. From the data of all the patients meeting DSM-IV criteria for major depressive 
disorder in a double-blind, randomized trial (n=368), results from the subset of patients who had comorbid 
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GAD (n=92) were analyzed separately and compared to results of the noncomorbid patients. Patients took 
once-daily doses of venlafaxine XR 75 milligrams (mg), fluoxetine 20 mg, or placebo for 12 weeks. Doses 
could be increased to a maximum of 225 mg for venlafaxine and 60 mg for fluoxetine. According to the 
criteria of more than 50% reduction (from baseline) in the Hamilton-Depression (HAM-D) and Hamilton- 
Anxiety (HAM-A) scores, improvement with venlafaxine was significantly greater (p less than 0.05) than with 
placebo by 12 weeks of treatment. There was a similar trend with fluoxetine, but at no time was fluoxetine 
statistically superior to placebo. About one third of patients with comorbidity showed response at 4 weeks; 
however, overall, there was no evident trend for a placebo- drug difference until after the eighth week of 
treatment. Among patients without comorbidity, the placebo-venlafaxine difference was evident as early as 
week 2. By week 12, response rate was 66% on HAM-D and 59% on HAM-A for those taking venlafaxine, 
52% and 45% for those taking fluoxetine, and 36% and 24% for those taking placebo (Silverstone & Salinas, 
2001). 

4.6.AB.3   Adverse Effects 
a)  During a randomized, double-blind trial of elderly patients with major depression, the rate of study 
discontinuation as a result of adverse events was significantly greater for patients receiving venlafaxine 
(27%) compared with patients receiving placebo (9%; p=0.0017) but there were no significant differences 
when the fluoxetine group (19%) was compared with the placebo group (p=0.0666) or when fluoxetine was 
compared to venlafaxine (p=0.1838). Elderly patients (mean age, 71 years) with major depression were 
randomized to venlafaxine immediate-release (n=104), fluoxetine (n=100), or placebo (n=96) for 8 weeks. 
The dose of venlafaxine was titrated from 37.5 to 225 milligrams (mg) per day, and fluoxetine doses were 
titrated from 20 to 60 mg per day over a 29-day period. The most frequently reported adverse events in the 
venlafaxine and fluoxetine groups were nausea (45% and 23%, respectively) and headache (26% and 18%, 
respectively). The adverse events most frequently reported in the placebo group were headache (22%) and 
dry mouth (15%) (Schatzberg & Roose, 2006). 
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701. Product Information: Effexor(R) oral tablets, venlafaxine hydrochloride oral tablets. Wyeth Pharmaceuticals Inc., 

Philadelphia, PA, 2009. 
702. Product Information: Elavil(R), amitriptyline. Merck & Co, Inc, West Point, PA, 1999. 
703. Product Information: FANAPT(TM) oral tablets, iloperidone oral tablets. Vanda Pharmaceuticals, Rockville, MD, 

2009. 
704. Product Information: FLOMAX(R) oral capsules, tamsulosin hcl oral capsules. Boehringer Ingelheim 

Pharmaceuticals,Inc, Ridgefield, CT, 2007. 
705. Product Information: Factive(R), gemifloxacin. Genesoft Pharmaceuticals, Seoul, Korea, 2003. 
706. Product Information: Foscavir(R), foscarnet. AstraZeneca, Inc., Alexandria, VA, 1998. 
707. Product Information: Frova(R), Frovatriptan. Endo Pharmaceuticals Inc., Chadds Ford, PA, 2004. 
708. Product Information: Furoxone(R), furazolidone. Roberts Pharmaceutical Corporation, Eatontown, New Jersey, 

1999. 
709. Product Information: Geodon(R), ziprasidone for injection. Pfizer Inc., New York, NY, 2002. 
710. Product Information: Geodon(TM), ziprasidone. Pfizer Inc., NY, NY, 2002. 
711. Product Information: Haldol(R), haloperidol decanoate for injection. Ortho-McNeil Pharmaceutical Corp., Raritan, 

NJ, 2001. 
712. Product Information: Halfan(R), halofantrine hydrochloride. Research Triangle Park, NC, 1998. 
713. Product Information: Hismanal(R), astemizole. Janssen Pharmaceutica Inc., Titusville, NJ, 1998. 
714. Product Information: Hismanal(R), astemizole. Janssen Pharmaceutica, Piscataway, NJ, 1996. 
715. Product Information: Imitrex(R) Nasal Spray, sumatriptan nasal spray. GlaxoSmithKline, Research Triangle Park, 

NC, 2003. 
716. Product Information: Imitrex(R), sumatriptan. Glaxo Wellcome Inc., Research Triangle Park, NC, 1998. 
717. Product Information: Imitrex(R), sumatriptan. GlaxoSmithKline, Research Triangle Park, NC, 2002. 
718. Product Information: Inapsine(TM), droperidol. Akorn, Inc., Decatur, IL, 2001. 
719. Product Information: LANTUS(R) subcutaneous injection, insulin glargine, recombinant subcutaneous injection. 

Aventis Pharmaceuticals Inc, Kansas City, MO, 2004. 
720. Product Information: LEVEMIR(R) injection, insulin detemir injection. Novo Nordisk Inc, Princeton, NJ, 2005. 
721. Product Information: Lariam(R), mefloquine. Roche Laboratories, Nutley, NJ, 1999. 
722. Product Information: Lexapro(R) oral tablets, solution, escitalopram oxalate oral tablets, solution. Forest 

Pharmaceuticals, Inc., St. Louis, MO, 2009. 
723. Product Information: Lexapro(TM), escitalopram. Forest Pharmaceuticals, Inc., St. Louis, MO, 2003. 
724. Product Information: Lorelco(R), probucol. Marion Merrell Dow, Kansas City, MO, 1991. 
725. Product Information: MERIDIA(R) oral capsules, sibutramine hcl monohydrate oral capsules. Abbott Laboratories, 

North Chicago, IL, 2006. 
726. Product Information: METADATE CD(R) extended-release oral capsules, methylphenidate hcl extended-release 

oral capsules. UCB,Inc, Smyrna, GA, 2007. 
727. Product Information: Marplan(R), isocarboxazid. Roche Laboratories Inc., Nutley, NJ, 1998. 
728. Product Information: Maxalt(R), rizatriptan benzoate. Merck & Co., Inc., West Point, PA, 1998. 
729. Product Information: Maxalt(R), rizatriptan benzoate. Merck & Co., Inc., West Point, PA, 1998a. 
730. Product Information: Mellaril(R), thioridazine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 2000. 
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731. Product Information: Meridia(R), sibutramine hydrochloride monohydrate. Knoll Pharmaceutical Company, Mount 
Olive, NJ, 1997. 

732. Product Information: NOVOLOG(R), insulin aspart (rDNA origin) injection. Novo Nordisk, Inc., Princeton, NJ, 2005. 
733. Product Information: Nardil(R), phenelzine. Parke-Davis, Morris Plains, NJ, 1995. 
734. Product Information: Norvir(R), ritonavir. Abbott Laboratories, North Chicago, IL, 1999. 
735. Product Information: Orlaam(R), levomethadyl. Roxane Laboratories, Inc., 2001. 
736. Product Information: PAXIL CR(R) controlled release oral tablets, paroxetine hcl controlled release oral tablets. 

GlaxoSmithKline, Research Triangle Park, NC, 2006. 
737. Product Information: PAXIL(R) oral tablets, suspension, paroxetine hydrochloride oral tablets, suspension. 

GlaxoSmithKline, Research Triangle Park, NC, 2008. 
738. Product Information: PAXIL(R) tablets and oral suspension, paroxetine hydrochloride tablets and oral suspension. 

GlaxoSmithKline, Research Triangle Park, NC, 2005. 
739. Product Information: PCE(R), erythromycin particles in tablets. Abbot Laboratories, North Chicago, IL, 1997. 
740. Product Information: PLAVIX(R) oral tablet, clopidogrel bisulfate oral tablet. Bristol-Myers Squibb/Sanofi 

Pharmaceuticals Partnership, Bridgewater, NJ, 2009. 
741. Product Information: PRISTIQ(TM) oral extended-release tablets, desvenlafaxine oral extended-release tablets. 

Wyeth Pharmaceuticals Inc, Philadelphia, PA, 2008. 
742. Product Information: PROZAC(R) delayed-release capsules, oral capsules, solution, fluoxetine delayed-release 

capsules, oral capsules, solution. Eli Lilly and Company, Indianapolis, IN, 2009. 
743. Product Information: PROZAC(R) oral capsule, oral pulvule, oral solution, oral tablet, fluoxetine hcl oral capsule, 

oral pulvule, oral solution, oral tablet. Eli Lilly and Company, Indianapolis, IN, 2005. 
744. Product Information: PROZAC(R) oral capsules, delayed-release capsules, solution, fluoxetine oral capsules, 

delayed-release capsules, solution. Eli Lilly and Company, Indianapolis, IN, 2008. 
745. Product Information: PROZAC(R) oral capsules, oral solution, fluoxetine hcl oral capsules, oral solution. Eli Lilly 

and Company, Indianapolis, IN, 2006. 
746. Product Information: PROZAC(R) oral capsules, oral solution, delayed-release oral capsules, fluoxetine hcl oral 

capsules, oral solution, delayed-release oral capsules. Eli Lilly and Company, Indianapolis, IN, 2006. 
747. Product Information: PROZAC(R) oral pulvule, oral solution, oral tablet, oral delayed-release capsule, fluoxetine 

oral pulvule, oral solution, oral tablet, oral delayed-release capsule. Eli Lilly and Company, Indianapolis, IN, 2005. 
748. Product Information: PROZAC(R) oral tablet, oral capsule, oral delayed-release capsule, oral solution, fluoxetine 

hydrochloride oral tablet, oral capsule, oral delayed-release capsule, oral solution. Eli Lilly and Company, 
Indianapolis, IN, 2005. 

749. Product Information: Paxil CR(TM), paroxetine HCl controlled-release tablets. GlaxoSmithKline, Research Triangle 
Park, NC, 2002. 

750. Product Information: Paxil CR(TM), paroxetine hydrochloride. GlaxoSmithKline, Research Triangle Park, NC, 
2003. 

751. Product Information: Paxil(R), paroxetine hydrochloride. SmithKline Beecham Pharmaceuticals, Philadelphia, PA, 
1999. 

752. Product Information: Paxil(R), paroxetine. GlaxoSmithKline, Research Triangle Park, NC, 2002. 
753. Product Information: Prozac(R), fluoxetine hydrochloride. Eli Lilly and Company, Indianapolis, IN, 2003. 
754. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 1999. 
755. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 1999a. 
756. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 1999b. 
757. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 1999c. 
758. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 1999d. 
759. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 1999e. 
760. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 1999f. 
761. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 1999g. 
762. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 1999h. 
763. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 1999i. 
764. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 1999j. 
765. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 1999k. 
766. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 1999l. 
767. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001. 
768. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001a. 
769. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001aa. 
770. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001ab. 
771. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001ac. 
772. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001ad. 
773. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001ae. 
774. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001af. 
775. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001ag. 
776. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001ah. 
777. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001b. 
778. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001c. 
779. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001d. 
780. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001e. 
781. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001f. 
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782. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001g. 
783. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001h. 
784. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001i. 
785. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001j. 
786. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001k. 
787. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001l. 
788. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001m. 
789. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001n. 
790. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001o. 
791. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001p. 
792. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001q. 
793. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001r. 
794. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001s. 
795. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001t. 
796. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001u. 
797. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001v. 
798. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001w. 
799. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001x. 
800. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001y. 
801. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001z. 
802. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2003a. 
803. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2003b. 
804. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2003c. 
805. Product Information: Prozac. Lilly, Canada, 96. 
806. Product Information: Prozac. Lilly, US, 97. 
807. Product Information: Quinaglute Dura-tabs(R), quinidine gluconate. Berlex Laboratories, Wayne, NJ, 1999. 
808. Product Information: Quinaglute Dura-tabs(R), quinidine gluconate. Berlex Laboratories, Wayne, NJ, 1999a. 
809. Product Information: RAZADYNE(R) ER extended release oral capsules, oral tablets, oral solution, galantamine 

hBr extended release oral capsules, oral tablets, oral solution. Ortho-McNeil Neurologics,Inc, Titusville, NJ, 2007. 
810. Product Information: RISPERDAL(R) oral tablets, oral solution, orally disintegrating tablets, risperidone oral 

tablets, oral solution, orally disintegrating tablets. Janssen,LP, Titusville, NJ, 2008. 
811. Product Information: Redux(R), dexfenfluramine hydrochloride. Wyeth Laboratories Inc, Lexington MA, 1997. 
812. Product Information: Relpax(R), eletriptan hydrobromide. Pfizer Inc., New York City, NY, 2003. 
813. Product Information: Rescriptor(R), delavirdine. Pharmacia & Upjohn Company, Kalamazoo, MI, 1999. 
814. Product Information: SARAFEM(R) Oral Capsule, fluoxetine hydrochloride oral capsule. Warner Chilcott, Inc, 

Rockaway, NJ, 2005. 
815. Product Information: SARAFEM(R) oral tablets, fluoxetine hcl oral tablets. Warner Chilcott (US),Inc, Rockaway, 

NJ, 2007. 
816. Product Information: SAVELLA(R) oral tablets, milnacipran HCL oral tablets. Forest Pharmaceuticals, St Louis, 

MO, 2009. 
817. Product Information: SERZONE(R) oral tablets, nefazodone hcl oral tablets. Bristol-Myers Squibb Company, 

Princeton, NJ, 2005. 
818. Product Information: Sandostatin(R), octreotide. Novartis Pharmaceuticals, East Hanover, NJ, 1999. 
819. Product Information: Sarafem (R) pulvules, fluoxetine hydrochloride pulvules. Eli Lilly and Company, Indianapolis, 

IN, 2004. 
820. Product Information: Sarafem(TM), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2002. 
821. Product Information: Sarafem(TM), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2002a. 
822. Product Information: Sarafem®. Warner Chilcott, Rockaway, NJ, 2004. 
823. Product Information: Seldane(R), terfenadine. Product Information: Seldane(R), terfenadine. Hoechst Marion 

Roussel, Inc., Kansas City, MO, 1997. 
824. Product Information: Serentil(R), mesoridazine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 2000. 
825. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999. 
826. Product Information: Stelazine(R), trifluoperazine hydrochloride. GlaxoSmithKline, Research Triangle Park, NC, 

2002. 
827. Product Information: Strattera(TM), atomoxetine. Eli Lilly and Company, Indianapolis, IN, 2002. 
828. Product Information: TORADOL(R) oral tablets, ketorolac tromethamine oral tablets. Roche Laboratories Inc, 

Nutley, NJ, 2007. 
829. Product Information: Tambocor(R) flecainide acetate. 3M Pharmaceuticals, Northridge, CA, 1998. 
830. Product Information: Thorazine(R), chlorpromazine. Smithkline Beecham Pharmaceuticals, Philadelphia, PA, 

2002. 
831. Product Information: Tikosyn(TM) dofetilide capsules. Pfizer Inc, New York, NY, 1999. 
832. Product Information: Trisenox(R), aresenic trioxide injection. Cell Therapeutics Inc., Seattle, WA, 2001. 
833. Product Information: Trisenox(R), arsenic trioxide. Cell Therapeutics, Inc., Seattle, WA, 2001a. 
834. Product Information: ULTRAM(R)ER extended-release oral tablets, tramadol hcl extended-release oral tablets. 

PriCara, Raritan, NJ, 2005. 
835. Product Information: Ultram(R), tramadol hydrochloride. Ortho-McNeil Pharmaceutical, Raritan, NJ, 2001. 
836. Product Information: Vascor(R), bepridil. Ortho-McNeil Pharmaceuticals, Raritan, NJ, 2000. 
837. Product Information: Wellbutrin XL(TM), bupropion hydrochloride extended-release tablets. GlaxoSmithKline, 
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Research Triangle Park, NC, 2003. 
838. Product Information: XENAZINE(R) oral tablets, tetrabenazine oral tablets. Prestwick Pharmaceuticals,Inc, 

Washington, DC, 2008. 
839. Product Information: ZOLOFT(R) concentrate, oral tablets, sertraline hcl concentrate, oral tablets. Roerig, Division 

of Pfizer Inc, New York, NY, 2009. 
840. Product Information: ZYVOX(R) IV injection, oral tablets, oral suspension, linezolid IV injection, oral tablets, oral 

suspension. Pharmacia & Upjohn Company, New York, NY, 2008. 
841. Product Information: Zomig(R), zolmitriptan. AstraZeneca Pharmaceuticals LP, Wilmington, DE, 2003. 
842. Product Information: Zomig(R), zolmitriptan. AstraZeneca Pharmaceuticals, LP, Wilmington, DE, 2001. 
843. Product Information: Zyban(R), bupropion hydrochloride. Glaxo Wellcome Inc., Research Triangle Park, NC, 2000. 
844. Product Information: fluvoxamine maleate oral tablets, fluvoxamine maleate oral tablets. Jazz Pharmaceuticals 

Inc, Palo Alto, CA, 2009. 
845. Product Information: tapentadol immediate release oral tablets, tapentadol immediate release oral tablets. Ortho-

McNeil-Janssen Pharmaceuticals Inc, Raritan, NJ, 2008. 
846. Prozac package insert (Lilly—US). Issued Rev 6/97, Rec 11/97., 12/30/87. 
847. Prozac product monograph.. Lilly—Canada., Rev 3/25/96, Rec 12/4/96. 
848. Psychiatric Disease Advisory Panel Meeting.. ., 11/7/94. 
849. Rahko T & Hakkinen V: Carbamazepine in the treatment of objective myoclonus tinnitus. J Laryngol Otol 1979; 

93:123-127. 
850. Ramaekers JG, Muntjewerff ND, & O'Hanlon JF: A comparative study of acute and subchronic effects of dothiepin, 

fluoxetine and placebo on psychomotor and actual driving performance. Br J Clin Pharmacol 1995; 39:397-404. 
851. Ramaekers JG, Muntjewerff ND, & O'Hanlon JF: A comparative study of acute and subchronic effects of dothiepin, 

fluoxetine and placebo on psychomotor and actual driving performance. Br J Clin Pharmacol 1995a; 39:397-404. 
852. Ramassamy C, Christen Y, Clostre F, et al: The Ginkgo biloba extract, EGb761, increases synaptosomal uptake 

of 5-hydroxytryptamine: in-vitro and ex-vivo studies. J Pharm Pharmacol 1992; 44:943-945. 
853. Rani PU, Naidu MUR, Prasad VBN, et al: An evaluation of antidepressants in rheumatic pain conditions. Anesth 

Analg 1996; 83:371-375. 
854. Rapaport M, Coccaro E, Sheline Y, et al: A comparison of fluvoxamine and fluoxetine in the treatment of major 

depression. J Clin Psychopharmacol 1996; 16:373-378. 
855. Rasmussen SA & Eisen JL: Treatment strategies for chronic and refractory obsessive-compulsive disorder. J Clin 

Psychiatry 1997; 58(Suppl 13):9-13. 
856. Ratliff NB & Kerski D: Depersonalization treated with fluoxetine (Letter). Am J Psychiatry 1995; 152:1689-1690. 
857. Rault S, Grosieux-Dauger C, Verraes S, et al: Bullous pemphigoid induced by fluoxetine (Letter). Br J Dermatol 

1999; 141:755-756. 
858. Ravindran AV, Bialik RJ, & Lapierre YD: Therapeutic efficacy of specific serotonin reuptake inhibitors (SSRIs) in 

dysthymia. Can J Psychiatry 1994; 39:21-26. 
859. Ray WA, Meredith S, Thapa PB, et al: Cyclic antidepressants and the risk of sudden cardiac death. Clin 

Pharmacol Ther 2004; 75(3):234-241. 
860. Reeves RR & Bullen JA: Serotonin syndrome produced by paroxetine and low-dose trazodone (letter). 

Psychosomatics 1995; 36:159-160. 
861. Reeves RR & Bullen JA: Serotonin syndrome produced by paroxetine and low-dose trazodone (letter). 

Psychosomatics 1995a; 36:159-160. 
862. Reeves RR, Mack JE, & Beddingfield JJ: Shock-like sensations during venlafaxine withdrawal. Pharmacotherapy 

2003; 23(5):678-681. 
863. Reilly PP: RI Med J 1977; 60:455-456. RI Med J 1977; 60:455-456. 
864. Reimherr FW, Amsterdam JD, Quitkin FM, et al: Optimal length of continuation therapy in depression: a 

prospective assessment during long-term fluoxetine treatment. Am J Psychiatry 1998; 155:1247-1253. 
865. Remick R, Claman J, Reesal R, et al: Comparison of fluoxetine and desipramine in depressed outpatients. Curr 

Ther Res 1993; 53:457-465. 
866. Remick RA, Keller RD, Gibson RE, et al: A comparison between fluoxetine and doxepin in depressed patients. 

Curr Ther Res 1989; 46:842-848. 
867. Renshaw PF, Guimaraes AR, Fava M, et al: Accumulation of fluoxetine and norfluoxetine in human brain during 

therapeutic administration.. Am J Psychiatry 1992; 149(11):1592-4. 
868. Richards JB, Papaioannou A, Adachi JD, et al: Effect of selective serotonin reuptake inhibitors on the risk of 

fracture. Arch Intern Med 2007; 167(2):188-194. 
869. Rickels K, Freeman EW, Sondheimer S, et al: Fluoxetine in the treatment of premenstrual syndrome. Curr Ther 

Res 1990; 48:161-166. 
870. Rickels K, Smith WT, Glaudin V, et al: Comparison of two dosage regimens of fluoxetine in major depression. J 

Clin Psychiatry 1985; 46(3 Pt 2):38-41. 
871. Ricketts RW, Goza AB, Ellis CR, et al: Fluoxetine treatment of severe self-injury in young adults with mental 

retardation. J Am Acad Child Adolesc Psychiatry 1993; 32(4):865-869. 
872. Riddiough MA: Preventing, detecting and managing adverse reactions of antihypertensive agents in the ambulant 

patient with essential hypertension. Am J Hosp Pharm 1977; 39:465. 
873. Riddle MA, Hardin MT, King R, et al: Fluoxetine treatment of children and adolescents with Tourette's and 

obsessive compulsive disorders: preliminary clinical experience. J Am Acad Child Adolesc Psychiatr 1990; 1:45-
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874. Riesenman C: Antidepressant drug interactions and the cytochrome P450 system: a critical appraisal. 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antipsychotic 
Benzisoxazole 

2)  Dosing Information 
a)  Adult 

1)  if overlapping of antipsychotics is necessary, in all cases, the period of overlapping should be minimized; if swi
antipsychotics and if medically appropriate, initiate risperidone therapy in place of the next scheduled injection (Pr
RISPERDAL M-TAB(R) tablets, oral solution, orally disintegrating tablets, 2005) 
2)  previous oral antipsychotics should be continued for 3 weeks following the initiation of therapy with risperidone
that adequate therapeutic concentrations are maintained until the main release phase of risperidone from the injec
RISPERDAL(R) CONSTA(R) long acting injection, 2009) 

a)  Bipolar I disorder 
1)  (oral, monotherapy or in combination with lithium or valproate) initial, 2 to 3 mg ORALLY once a day (
tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDA
2)  (oral, monotherapy or in combination with lithium or valproate) maintenance, dosage adjustments sho
mg/day at intervals of at least 24 hours; doses higher than 6 mg/day have not been evaluated in clinical t
oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPER
3)  (intramuscular, monotherapy or in combination with lithium or valproate) initiation of therapy, recomm
oral risperidone prior to initiation of treatment with the risperidone long-acting IM injection; oral risperidon
medication should be given with the initial injection and should be continued for 3 weeks and then discon
(R) CONSTA(R) long acting injection, 2009) 
4)  initial, 25 mg IM every 2 weeks (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
5)  (intramuscular, monotherapy or in combination with lithium or valproate) maintenance, dose may be i
at intervals of at least 4 weeks; clinical effects of dose adjustment should not be expected earlier than 3 w
higher dose; MAX 50 mg IM every 2 weeks (Prod Info RISPERDAL(R) CONSTA(R) long acting injection

b)  Schizophrenia 
1)  (oral) initial, 1 mg ORALLY twice daily, with increases in increments of 1 mg twice daily on the second
target dose of 3 mg twice daily on the third day OR 1 mg ORALLY once daily, with increases to 2 mg dai
dose of 4 mg once daily on the third day (Prod Info RISPERDAL(R), RISPERDAL M-TAB(R) tablets, ora
tablets, 2005) 
2)  (oral) maintenance, small, ORAL dose increments/decrements of 1 to 2 mg are recommended at inte
Maximal effect is usually seen within a range of 4 to 8 mg/day. Doses above 6 mg/day for twice-daily dos
efficacious than lower doses; the safety of doses above 16 mg/day has not been evaluated in clinical tria
RISPERDAL M-TAB(R) tablets, oral solution, orally disintegrating tablets, 2005) 
3)  (intramuscular) initiation of therapy, recommended to establish tolerability to oral risperidone prior to i
risperidone long-acting IM injection; oral risperidone or another antipsychotic medication should be given
should be continued for 3 weeks and then discontinued (Prod Info RISPERDAL(R) CONSTA(R) long act
4)  initial, 25 mg IM every 2 weeks (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
5)  (intramuscular) maintenance, dose may be increased to 37.5 mg or 50 mg IM at intervals of at least 4
adjustment should not be expected earlier than 3 weeks after the injection of the higher dose; MAX 50 m
RISPERDAL(R) CONSTA(R) long acting injection, 2009) 

b)  Pediatric 
1)  safety and effectiveness of long-acting risperidone injection has not been established in pediatric patients unde
RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  safety and effectiveness of oral risperidone in pediatric patients less than 13 years of age with schizophrenia o
mania have not been established (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB 
2007; Prod Info RISPERDAL(R) oral solution, 2007) 
3)  safety and effectiveness or oral risperidone in pediatric patients less than 5 years of age with autistic disorder h
Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod 
solution, 2007) 

a)  Autistic disorder - Irritability 
1)  dosing individualized according to the response and tolerability (Prod Info RISPERDAL(R) oral tablets
disintegrating tablets, 2006) 
2)  (weight less than 20 kg) initial, 0.25 mg ORALLY once a day or half the total daily dose given twice da
minimum of 4 days to 0.5 mg/day (Prod Info RISPERDAL(R) oral tablets, oral solution, orally-disintegrati
3)  (weight less than 20 kg) maintenance, 0.5 mg ORALLY once a day or half the total daily dose given tw
a minimum of 14 days and may increase doses at 2-week intervals or longer, in increments of 0.25 mg p
clinical response; use with caution in children weighing less than 15 kg (Prod Info RISPERDAL(R) oral ta
disintegrating tablets, 2006) 
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4)  (weight 20 kg or greater) initial, 0.5 mg ORALLY once a day or half the total daily dose given twice da
minimum of 4 days to 1 mg/day (Prod Info RISPERDAL(R) oral tablets, oral solution, orally-disintegrating
5)  (weight 20 kg or greater) maintenance, 1 mg ORALLY once a day or half the total daily dose given tw
minimum of 14 days; may increase doses at 2-week intervals or longer, in increments of 0.5 mg per day 
response (Prod Info RISPERDAL(R) oral tablets, oral solution, orally-disintegrating tablets, 2006) 
6)  in patients with persistent somnolence, a once-daily dose at bedtime or half the daily dose twice daily
be considered (Prod Info RISPERDAL(R) oral tablets, oral solution, orally-disintegrating tablets, 2006) 

b)  Bipolar I disorder 
1)  (10 years and older) initial, 0.5 mg ORALLY once daily as a single dose in the morning or evening; ad
than 24 hours and in increments of 0.5 to 1 mg/day up to a maximum recommended dose of 2.5 mg/day 
tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDA

c)  Schizophrenia 
1)  (13 years and older) initial, 0.5 mg ORALLY once daily as a single dose in the morning or evening; ad
than 24 hours and in increments of 0.5 to 1 mg/day up to a recommended dose of 3 mg/day (Prod Info R
Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solut

3)  Contraindications 
a)  hypersensitivity to risperidone or to any product component (Prod Info RISPERDAL(R) CONSTA(R) long acting inje
RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating tablets, 2008) 

4)  Serious Adverse Effects 
a)  Agranulocytosis 
b)  Death 
c)  Diabetic ketoacidosis 
d)  Hypothermia 
e)  Leukopenia 
f)  Neuroleptic malignant syndrome 
g)  Neutropenia 
h)  Pancreatitis 
i)  Priapism 
j)  Purpura 
k)  Seizure 
l)  Sudden cardiac death 
m)  Syncope 
n)  Tardive dyskinesia 
o)  Thrombocytopenia 
p)  Thrombotic thrombocytopenic purpura 

5)  Clinical Applications 
a)  FDA Approved Indications 

1)  Autistic disorder - Irritability 
2)  Bipolar I disorder 
3)  Schizophrenia 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product Ind
B)  Synonyms 

Risperidone 
C)  Physicochemical Properties 

1)  Molecular Weight 
a)  410.49 (Canada, 1997)  

2)  pKa 
a)  pKa1: 8.24 ; pKa2: 3.11 (Prod Info Risperdal, 93) 

 
 1.2   Storage and Stability 

A)  Preparation 
1)  Intramuscular route 
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a)  Preparation 
1)  Risperidone long-acting injection must only be suspended in the diluent supplied by the manufacturer
and diluent to come to room temperature prior to reconstitution. After injecting the diluent into the vial, sh
minimum of 10 seconds. The suspension should appear uniform, thick, and milky in color. The particles w
particle should remain. It should be used immediately after suspension and must be used within 6 hours 
pass before injection, resuspend by shaking vigorously, as settling will occur over time once the product 
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

b)  Administration 
1)  Do NOT inject intravenously. Administer by deep intramuscular injection into the deltoid or gluteal mu
arms or two buttocks. Use a 1-inch 21 gauge needle for deltoid injection and a 2-inch 20 gauge needle fo
combine different dosage strengths in a single administration (Prod Info RISPERDAL(R) CONSTA(R) lon

2)  Oral route 
a)  Orally Disintegrating Tablets 

1)  Oral disintegrating tablets are supplied in blister packs and should not be opened until ready for use. 
do NOT push the tablet through the foil backing because this could damage the tablet. Use dry hands to 
unit and immediately place the entire tablet on the tongue. The tablet should be consumed immediately o
unit. Tablets disintegrate in the mouth within seconds and can be swallowed subsequently with or withou
tablet (Prod Info RISPERDAL(R), RISPERDAL M-TAB(R) tablets, oral solution, orally disintegrating table

b)  Oral Solution 
1)  Calibrated dispensing-pipettes are provided with risperidone oral solution. The oral solution is compat
juice, and low-fat milk. However, it is not compatible with cola or tea (Prod Info RISPERDAL(R), RISPER
solution, orally disintegrating tablets, 2005) 

B)  Intramuscular route 
1)  The long-acting injection should be stored in the refrigerator between 36 and 46 degrees Fahrenheit (F) (2 and
refrigeration is not available, it may be stored at temperatures not exceeding 77 degrees F (25 degrees C) for no m
administration; protect from light (Prod Info Risperdal(R) Consta(TM), 2003h). 

C)  Oral route 
1)  Solution 

a)  Store the oral solution at room temperature 59 to 77 degrees Fahrenheit (15 to 25 degrees Celsius); prote
Info Risperdal(R), 2004). 

2)  Tablet 
a)  Tablets should be stored at room temperature 59 to 77 degrees Fahrenheit (15 to 25 degrees Celsius); pr
(Prod Info Risperdal(R), 2004). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 

Dosage in Other Disease States 

 
1.3.1   Normal Dosage 

Intramuscular route 

Intramuscular route/Oral route 

Oral route 

 
1.3.1.A   Intramuscular route 

Bipolar I disorder 

Schizophrenia 
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1.3.1.A.1   Bipolar I disorder 

a)  For patients who have not previously taken oral risperidone, it is recommended that tolerability be est
prior to initiation of treatment with the long-acting risperidone intramuscular injection (Prod Info RISPERD
injection, 2009). 
b)  The recommended dose of risperidone long-acting injection is 25 milligrams (mg) intramuscularly eve
responding to a lower dose, the dose may be increased to 37.5 mg or 50 mg at intervals of at least 4 wee
dosage adjustment should not be expected earlier than 3 weeks following the first injection of the higher 
not exceed 50 mg every 2 weeks. Patients should be maintained on the lowest effective dose and should
determine the necessity of continued treatment. Risperidone long-acting injection should be administered
into the deltoid or gluteal muscles, alternating between the two arms or two buttocks; should be administ
professional using the enclosed safety needle and should NOT be administered intravenously (Prod Info
long acting injection, 2009). 
c)  Oral risperidone or another antipsychotic medication should be administered with the initial injection o
should be continued for 3 weeks (and then discontinued) so that adequate therapeutic plasma concentra
main release phase of risperidone from the injection site (Prod Info RISPERDAL(R) CONSTA(R) long ac
d)  Do NOT combine different dosage strengths of risperidone long-acting injection in a single administra
CONSTA(R) long acting injection, 2009). 
e)  Supplementation with oral risperidone or another antipsychotic should accompany reinitiation of treatm
discontinued from risperidone long-acting injection (Prod Info RISPERDAL(R) CONSTA(R) long acting in

 
1.3.1.A.2   Schizophrenia 

a)  For patients who have not previously taken oral risperidone, it is recommended that tolerability be est
prior to initiation of treatment with the long-acting risperidone intramuscular injection (Prod Info RISPERD
injection, 2009). 
b)  The recommended dose of risperidone long-acting injection is 25 milligrams (mg) intramuscularly eve
responding to a lower dose, the dose may be increased to 37.5 mg or 50 mg at intervals of at least 4 wee
dosage adjustment should not be expected earlier than 3 weeks following the first injection of the higher 
not exceed 50 mg every 2 weeks. Patients should be maintained on the lowest effective dose and should
determine the necessity of continued treatment. Risperidone long-acting injection should be administered
into the deltoid or gluteal muscles, alternating between the two arms or two buttocks; should be administ
professional using the enclosed safety needle and should NOT be administered intravenously (Prod Info
long acting injection, 2009). 
c)  Oral risperidone or another antipsychotic medication should be administered with the initial injection o
should be continued for 3 weeks (and then discontinued) so that adequate therapeutic plasma concentra
main release phase of risperidone from the injection site (Prod Info RISPERDAL(R) CONSTA(R) long ac
d)  Do NOT combine different dosage strengths of risperidone long-acting injection in a single administra
CONSTA(R) long acting injection, 2009). 
e)  Supplementation with oral risperidone or another antipsychotic should accompany reinitiation of treatm
discontinued from risperidone long-acting injection (Prod Info RISPERDAL(R) CONSTA(R) long acting in

 
1.3.1.B   Intramuscular route/Oral route 

1)  Switching Antipsychotics 
a)  If overlapping of antipsychotics is necessary, in all cases, the period of overlapping should be minimiz
previous antipsychotic treatment may be acceptable for some patients while gradual discontinuation may
switching patients from depot antipsychotics and if medically appropriate, initiate risperidone therapy in p
injection (Prod Info RISPERDAL(R), RISPERDAL M-TAB(R) tablets, oral solution, orally disintegrating ta
b)  Previous oral antipsychotics should be continued for 3 weeks following the initiation of therapy with ris
ensure that adequate therapeutic concentrations are maintained until the main release phase of risperido
begun (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

 
1.3.1.C   Oral route 

Bipolar I disorder 

Schizophrenia 

 
1.3.1.C.1   Bipolar I disorder 

a)  Risperidone is approved for use as monotherapy or in combination with lithium or valproate in the trea
Risperidone should be administered once daily at an initial dose of 2 to 3 milligrams (mg) per day. If need
be made at intervals of at least 24 hours in increments/decrements of 1 mg/day. In clinical trials, doses ra
used; doses higher than 6 mg/day have not been studied (Prod Info RISPERDAL(R) oral tablets, 2007; P
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 
b)  The effectiveness of risperidone for maintenance therapy beyond 3 weeks has not been evaluated. W
treatment in a responding patient is generally desirable for maintenance of the initial response and for pr
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there are no data from clinical trials to support the use of risperidone in long-term treatment (Prod Info RI
Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solut

 
1.3.1.C.2   Schizophrenia 

a)  Low doses, 1 milligram (mg) twice daily, should be generally used initially to avoid the typical first-dos
adrenoreceptor antagonists. Doses may be increased by 1 mg twice daily until a target dose of 6 mg per
on day 3. Controlled trials have demonstrated that total daily doses of up to 8 mg on a once-daily regime
some patients, slower titration may be indicated. Further increases/decreases in dose, if indicated, shoul
weekly intervals since steady state for the active metabolite would not be attained for one week in the typ
maximal antipsychotic efficacy was seen with doses between 4 and 8 mg/day while effective oral doses r
However, doses above 6 mg/day at a twice-daily dosing regimen are not generally recommended as they
extrapyramidal and other adverse effects, with no additional treatment benefit than lower doses (Prod Inf
M-TAB(R) tablets, oral solution, orally disintegrating tablets, 2005; Borison et al, 1992b; Anon, 1991a; Me
b)  If risperidone is discontinued, reinitiate with the initial titration schedule (Prod Info RISPERDAL(R), RI
oral solution, orally disintegrating tablets, 2005). 
c)  In a controlled, clinical trial, risperidone given at once-daily doses of 2 to 8 milligrams was effective in
had been clinically stable for 4 weeks or longer. However, patients should be periodically re-assessed to
maintenance treatment (Prod Info RISPERDAL(R), RISPERDAL M-TAB(R) tablets, oral solution, orally d
d)  The Consensus Study Group on Risperidone Dosing reports their empiric clinical experience has resu
titration strategy for many patients. They target a goal of 2 to 4 milligrams (mg) daily during the first week
response occurs, the dose is increased to 6 to 8 mg/day during the second week of treatment. If there is 
the next 2 weeks, then a higher dose may be warranted, usually increases of 2 mg/week up to a maximu
attempted. Any further dosage adjustments, if indicated, should be made at intervals of no less than 1 we
e)  In a small study (n=11) rapid oral-loading risperidone was well tolerated within 24 hours. Seven patien
milligrams (mg) twice daily in 16 hours; 3 patients achieved the maintenance dose in 24 hours and 1 pati
three times daily (Feifel et al, 2000). 
f)  In dose comparison studies chiefly utilizing chronic schizophrenic patients, the most consistently posit
were seen for the 6 milligram (mg) dose group (Marder & Meibach, 1994a; Chouinard et al, 1993b; Mard
in one study (Muller-Spahn, 1992a). In a review of 12 double-blind studies (n=2099), symptom improvem
mg/day (Lemmens et al, 1999). There was no suggestion of increased benefit from larger doses. Anothe
naive patients found a superior outcome in the 2 to 4 mg group versus a 5 to 8 mg dose group (Kopala e

1.3.1.C.3   Bioequivalence 
a)  Risperdal(R) orally disintegrating tablets are bioequivalent to Risperdal(R) tablets (Prod Info RISPER
tablets, oral solution, orally disintegrating tablets, 2005; van Schaick et al, 2003). 

 
1.3.2   Dosage in Renal Failure 

A)  Oral 
1)  The recommended initial dosage in patients with severe renal impairment is 0.5 milligrams twice daily. Do
milligrams twice daily until a dose of 3 milligrams per day (1.5 milligrams twice daily) is reached. Further incre
be limited to 0.5 milligrams twice daily at weekly intervals. Slower titration may be necessary in some patients
RISPERDAL M-TAB(R) tablets, oral solution, orally disintegrating tablets, 2005). In Germany, a maximum do
recommended for patients in renal failure and caution is advised for overall use in this patient population until
(Fachinfo Risperdal(R), 1997). 

B)  Intramuscular 
1)  Patients with renal impairment should receive titrated doses of oral risperidone prior to initiating treatment 
intramuscular injection. For titration, the recommended initial dosage is 0.5 milligram (mg) of oral risperidone 
the dosage may be increased to 1 mg twice daily or 2 mg once daily during the second week. If a dose of 2 m
risperidone long-acting injection can be given intramuscularly every 2 weeks. Although the efficacy has not be
12.5 mg of risperidone long-acting injection may be given to patients with renal impairment. Continue oral sup
following the first injection until the main release of risperidone from the injection site has begun. Slower titrat
patients (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Oral 
1)  The recommended initial dosage in patients with severe hepatic impairment is 0.5 milligrams (mg) twice a 
0.5 mg twice daily until a dose of 3 mg per day (1.5 mg twice daily) is reached. Further increases in dose, if in
mg twice daily at weekly intervals. Slower titration may be necessary in some patients (Prod Info RISPERDAL
tablets, oral solution, orally disintegrating tablets, 2005). In Germany, a maximum dose of 2 mg twice daily is 
hepatic insufficiency and caution is advised for overall use in this patient population until further research is a
2000). 

B)  Intramuscular 
1)  Patients with hepatic impairment should receive titrated doses of oral risperidone prior to initiating treatme
acting intramuscular (IM) injection. For titration, the recommended initial dosage is 0.5 milligram (mg) of oral r
week; then the dosage may be increased to 1 mg twice daily or 2 mg once daily during the second week. If a 
mg of risperidone long-acting injection can be given IM every 2 weeks. Although the efficacy has not been co
of risperidone long-acting injection may be given to patients with hepatic impairment. Continue oral suppleme
first injection until the main release of risperidone from the injection site has begun. Slower titration may be ne
Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
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1.3.4   Dosage in Geriatric Patients 

A)  Oral 
1)  The initial dosage should be 0.5 milligrams (mg) orally twice a day. Doses may be increased by 0.5 mg tw
day (1.5 mg twice daily) is reached. Further increases in dose, if indicated, should be limited to 0.5 mg twice d
titration may be necessary in some patients. If once-daily dosing is desired, initiate and titrate patient on a twi
to achieve target dose and switch to once-daily dosing thereafter (Prod Info RISPERDAL(R), RISPERDAL M-
orally disintegrating tablets, 2005). In Germany, a maximum dose of 2 mg twice daily is recommended for ger
advised for overall use in this patient population until further research is available (Fachinfo Risperdal(R), 200

B)  Intramuscular 
1)  The recommended dosage of risperidone long-acting injection for elderly patients is 25 milligrams intramu
risperidone or another antipsychotic medication should be administered with the initial injection of long-acting
continued for 3 weeks (and then discontinued) so that adequate therapeutic plasma concentrations are maint
phase of risperidone from the injection site (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009

 
1.3.6   Dosage in Other Disease States 

A)  Debilitated Patients 
1)  Debilitated patients may have less ability to eliminate risperidone than normal patients. The initial dosage 
twice daily. Doses may be increased by 0.5 mg twice daily until a dose of 3 mg per day (1.5 mg twice daily) is
dose, if indicated, should be limited to 0.5 mg twice daily at weekly intervals. Slower titration may be necessa
dosing is desired, initiate and titrate patient on a twice-daily regimen for 2 to 3 days to achieve target dose an
thereafter (Prod Info RISPERDAL(R), RISPERDAL M-TAB(R) tablets, oral solution, orally disintegrating table

B)  Hypotension Predisposition 
1)  Patients with a predisposition to hypotension or for whom hypotension may pose a risk should receive a re
dosage should be 0.5 milligrams (mg) twice a day. Doses may be increased by 0.5 mg twice daily until a dose
daily) is reached. Further increases in dose, if indicated, should be limited to 0.5 mg twice daily at weekly inte
necessary in some patients (Prod Info RISPERDAL(R), RISPERDAL M-TAB(R) tablets, oral solution, orally d

C)  Concomitant Medications 
1)  For patients on CYP2D6 inhibitors (eg, fluoxetine, paroxetine), risperidone long-acting intramuscular inject
12.5 milligrams (mg) or 25 mg. For patients already on 25 mg of long-acting risperidone injection and initiating
continue the 25 mg dose. However, if clinical judgement warrants, the dose of risperidone may be decreased
acting intramuscular injection may be discontinued. Although, the efficacy of 12.5 mg has not been confirmed
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
2)  For patients on CYP3A4 inducers (eg, carbamazepine, phenytoin, rifampin, phenobarbital), the dose of ris
intramuscular injection will need to be titrated accordingly, especially during initiation or discontinuation of the
CYP3A4 inducers are discontinued, continue with the 25 milligram (mg) dose. However, if clinical judgement 
may be decreased to 12.5 mg or risperidone long-acting intramuscular injection may be discontinued. Althoug
not been confirmed in clinical trials (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

D)  Poor Tolerability to Psychotropic Medications 
1)  Although the efficacy has not been confirmed in clinical trials, 12.5 milligrams intramuscularly may be give
poor tolerability to psychotropic medications (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 200

 
 1.4   Pediatric Dosage 

 
1.4.1   Normal Dosage 

Intramuscular route 

Oral route 

 
1.4.1.A   Intramuscular route 

1)  The safety and effectiveness of long-acting risperidone injection has not been established in pediatric pati
Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

 
1.4.1.B   Oral route 

Autistic disorder - Irritability 

Bipolar I disorder 

Schizophrenia 

 
1.4.1.B.1   Autistic disorder - Irritability 
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a)  Dosing should be individualized according to the response and tolerability. Doses are administered on
dose twice daily. In patients with persistent somnolence, a once-daily dose at bedtime or half the daily do
the dose may be considered (Prod Info RISPERDAL(R) oral tablets, oral solution, orally-disintegrating ta
b)  For children weighing less than 20 kilograms (kg), the recommended initial dose is 0.25 milligram (mg
increased after a minimum of 4 days to 0.5 mg per day. Doses should be maintained for at least 14 days
week intervals or longer, in increments of 0.25 mg per day if the patient has not achieved sufficient clinica
clinical response has been achieved and maintained, doses may be lowered gradually to obtain the optim
safety. Risperidone should be used with caution in children weighing less than 15 kg (Prod Info RISPERD
orally-disintegrating tablets, 2006). 
c)  For children weighing 20 kilograms (kg) or greater, the recommended initial dose is 0.5 milligram (mg
increased after at least 4 days to 1 mg per day. Doses should be maintained for at least 14 days. They m
intervals or longer, in increments of 0.5 mg per day if the patient has not achieved sufficient clinical respo
response has been achieved and maintained, doses may be lowered gradually to obtain the optimal bala
Info RISPERDAL(R) oral tablets, oral solution, orally-disintegrating tablets, 2006).  
d)  In clinical trials, a response (based on at least 25% improvement on ABC-I) was achieved in 90% of p
risperidone between 0.5 mg and 2.5 mg per day. In one of the pivotal trials, the maximum daily dose of r
weighing less than 20 kg, 2.5 mg in patients weighing 20 kg or greater, or 3 mg in patients weighing grea
therapeutic effect reached plateau (Prod Info RISPERDAL(R) oral tablets, oral solution, orally-disintegrat

 
1.4.1.B.2   Bipolar I disorder 

a)  For the short-term treatment of bipolar mania, initiate treatment at 0.5 milligrams (mg) orally once dail
either in the morning or evening. Dose adjustments should occur at intervals not less than 24 hours and 
as indicated and tolerated. The maximum recommended daily dose is 2.5 mg/day. If somnolence occurs
into 2 equal doses. Data are unavailable to support use of risperidone beyond 3 weeks for the treatment 
therapy is required for extended periods, periodically reevaluate the long-term usefulness for the individu
(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RIS

 
1.4.1.B.3   Schizophrenia 

a)  In children 13 years of age and older, initiate treatment at 0.5 milligrams (mg) orally once daily, given 
the morning or evening. Dose adjustments should occur at intervals not less than 24 hours and in increm
indicated and tolerated. The maximum recommended daily dose is 3 mg/day. If somnolence occurs, the 
equal doses. Data are unavailable to support use of risperidone beyond 8 weeks in adolescents with sch
is required for extended periods, periodically reevaluate the long-term usefulness for the individual patien
reinitiate with the initial titration schedule. When switching schizophrenic patients from depot antipsychot
place of the next scheduled injection (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDA
tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 

4)  The safety and effectiveness in children less than 13 years of age with schizophrenia or less than 10 year
associated with bipolar I disorder have not been established (Prod Info RISPERDAL(R) oral tablets, 2007; Pr
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 
5)  The safety and effectiveness in pediatric patients with autistic disorder less than 5 years of age have not b
RISPERDAL(R) oral tablets, oral solution, orally-disintegrating tablets, 2006). 
6)  Risperidone was beneficial in children and adolescents with pervasive developmental disorder. Starting do
twice daily and increased in 0.25 mg/day increments every 5 to 7 days have been used (Fisman & Steele, 19
0.75 to 6 mg daily (Perry et al, 1997; Fisman & Steele, 1996). 

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  Psychotic symptoms, oral: 1 to 2 weeks (Vanden Borre et al, 1993; Borison et al, 1992a; Mesotten et al, 1
b)  Psychotic symptoms, intramuscular: 3 weeks (Prod Info Risperdal(R) Consta(TM), 2003i). 

1)  Following a single intramuscular injection of long-acting risperidone, a small initial release of the drug
1% of the dose), followed by a lag time of 3 weeks. The main release of the drug occurs from 3 weeks on
weeks, and subsides by 7 weeks following the injection (Prod Info Risperdal(R) Consta(TM), 2003i). 

B)  Duration 
1)  Single Dose 

a)  Psychotic symptoms, intramuscular: 7 weeks (Prod Info Risperdal(R) Consta(TM), 2003i). 
1)  Following a single intramuscular injection of long-acting risperidone, a small initial release of the drug
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1% of the dose), followed by a lag time of 3 weeks. The main release of the drug occurs from 3 weeks on
weeks, and subsides by 7 weeks following the injection (Prod Info Risperdal(R) Consta(TM), 2003i). 

2)  Multiple Dose 
a)  Psychotic symptoms, oral: 1 year (Addington et al, 1993; Carman & Wyatt-Knowles, 1993; Bressa et al, 19
(Mertens, 1991). 

1)  Clinical improvement in positive and negative symptoms has been observed for up to 7 months (Addi
Wyatt-Knowles, 1993; Bressa et al, 1991; De Wilde & Dierick, 1991); (Mertens, 1991). 

 
 2.2   Drug Concentration Levels 

A)  Therapeutic Drug Concentration 
1)  Oral 

a)  A therapeutic range has not been established. A dose of 6 mg/day produces a risperidone serum level of 
patients (Olesen et al, 1998). 
b)  Plasma concentrations are dose proportional over the dosing range of 1 to 16 mg daily (Prod Info Risperd
1993a). 

B)  Time to Peak Concentration 
1)  Oral, solution: 1 hour (Prod Info Risperdal(R), 2004). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  Oral: 70% (CV=25%) (Prod Info Risperdal(R), 2004)(Nyberg et al, 1993a; Anon, 1991; Vanden Bussche e

a)  The relative oral bioavailability from a tablet was 94% (CV=10%) when compared to a solution (Prod 
et al, 1993a; Anon, 1991; Vanden Bussche et al, 1988). 

B)  Effects of Food 
1)  None (Prod Info Risperdal(R), 2004)(Anon, 1991; Vanden Bussche et al, 1988). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  Risperidone: approximately 90% (Prod Info Risperdal(R), 2004)(Prod Info Risperdal(R) Consta(TM), 2
b)  9-hydroxyrisperidone: 77% (Prod Info Risperdal(R), 2004)(Prod Info Risperdal(R) Consta(TM), 2003i)

B)  Distribution Kinetics 
1)  Volume of Distribution 

a)  1 to 2 liters/kilogram (Prod Info Risperdal(R), 2004)(Prod Info Risperdal(R) Consta(TM), 2003i). 
 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Liver, extensive (Prod Info Risperdal(R) Consta(TM), 2003i); (Prod Info Risperdal(R), 2004)(Nyberg et al, 

a)  Risperidone is extensively metabolized in the liver. The main metabolic pathway is through hydroxyla
hydroxyrisperidone by the enzyme, CYP2D6 (debrisoquin hydroxylase) with a second minor pathway of 
Risperdal(R) Consta(TM), 2003i); (Prod Info Risperdal(R), 2004)(Nyberg et al, 1993a). 
b)  Metabolism is sensitive to the debrisoquine hydroxylation type genetic polymorphism (Prod Info Rispe
1993a). 

B)  Metabolites 
1)  9-hydroxyrisperidone, active (Prod Info Risperdal(R), 2004)(Nyberg et al, 1993a). 

a)  Metabolite is approximately equi-effective to the parent compound in terms of receptor binding activity
(Nyberg et al, 1993a). 

 
2.3.4   Excretion 

A)  Total Body Clearance 
1)  3.2 to 13.7 liters/hour (L/hr) (Prod Info Risperdal(R) Consta(TM), 2003i). 

a)  The clearance of risperidone and risperidone plus 9-hydroxyrisperidone is 13.7 L/h and 5 L/h in exten
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3.3 L/h and 3.2 L/h in poor metabolizers, respectively (Prod Info Risperdal(R) Consta(TM), 2003i). 
 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  oral: 20 to 30 hours (Prod Info Risperdal(R), 2004)(Anon, 1991; Vanden Bussche et al, 1988). 
1)  The apparent half-life of risperidone was 3 hours in extensive metabolizers and 20 hours in poor 
Risperdal(R), 2004). 

2)  ELIMINATION HALF-LIFE 
a)  intramuscular: 3 to 6 days (Prod Info Risperdal(R) Consta(TM), 2003i). 

1)  The half-life of intramuscular risperidone is related to the erosion of the microspheres and subseq
(Prod Info Risperdal(R) Consta(TM), 2003i). 

B)  Metabolites 
1)  9-hydroxyrisperidone, 21 to 30 hours (Prod Info Risperdal(R), 2004). 

a)  The apparent half-life of 9-hydroxyrisperidone was 21 hours in extensive metabolizers and 30 hours i
Risperdal(R), 2004). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Intramuscular (Powder for Suspension, Extended Release) 

a)  Increased Mortality in Elderly Patients with Dementia Related Psychosis: Elderly patients with dementia-related
antipsychotic drugs are at an increased risk of death. Analyses of 17 placebo-controlled trials (modal duration of 1
taking atypical antipsychotic drugs, revealed a risk of death in drug-treated patients of between 1.6 times to 1.7 tim
treated patients. Over the course of a typical 10-week controlled trial, the rate of death in drug-treated patients wa
rate of about 2.6% in the placebo group. Although the causes of death were varied, most of the deaths appeared 
heart failure, sudden death) or infectious (eg, pneumonia) in nature. Observational studies suggest that, similar to
treatment with conventional antipsychotic drugs may increase mortality. The extent to which the findings of increa
studies may be attributed to the antipsychotic drug as opposed to some characteristic(s) of the patients is not clea
for the treatment of patients with dementia-related psychosis (Prod Info RISPERDAL(R) CONSTA(R) long acting 

2)  Oral (Tablet; Tablet, Disintegrating; Solution) 
a)  Increased Mortality in Elderly Patients with Dementia Related Psychosis - Elderly patients with dementia-relate
antipsychotic drugs are at an increased risk of death. Analyses of 17 placebo controlled trials (modal duration of 1
taking atypical antipsychotic drugs, revealed a risk of death in drug-treated patients of between 1.6 times to 1.7 tim
treated patients. Over the course of a typical 10-week controlled trial, the rate of death in drug-treated patients wa
rate of about 2.6% in the placebo group. Although the causes of death were varied, most of the deaths appeared 
heart failure, sudden death) or infectious (eg, pneumonia) in nature. Observational studies suggest that, similar to
treatment with conventional antipsychotic drugs may increase mortality. The extent to which the findings of increa
studies may be attributed to the antipsychotic drug as opposed to some characteristic(s) of the patients is not clea
for the treatment of patients with dementia-related psychosis (Prod Info RISPERDAL(R) CONSTA(R) long acting 

 
 3.1   Contraindications 

A)  hypersensitivity to risperidone or to any product component (Prod Info RISPERDAL(R) CONSTA(R) long acting inj
RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating tablets, 2008) 

 
 3.2   Precautions 

A)  elderly patients with dementia-related psychosis (unapproved use); increased risk of death; most deaths were attri
(eg, heart failure or sudden death) or infections (eg, pneumonia) (Prod Info RISPERDAL(R) CONSTA(R) long acting in
RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating tablets, 2008) 
B)  agranulocytosis; potentially fatal; has been reported; risk factors include history of low WBC, leukopenia and neutro
(R) CONSTA(R) long acting injection, 2009) 
C)  cardiovascular or cerebrovascular disease or conditions that predispose patients to hypotension (eg, dehydration, 
medications); increased risk of orthostatic hypotension (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2
oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating tablets, 2008) 
D)  cerebrovascular adverse events (stroke, transient ischemic attack), including fatalities, have been reported in elder
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psychosis (unapproved use) (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009; Prod Info RISPERDA
RISPERDAL(R) M-TAB(R) orally disintegrating tablets, 2008) 
E)  conditions that may contribute to elevated body temperature; may disrupt body temperature regulation (Prod Info R
acting injection, 2009; Prod Info RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating 
F)  diabetes mellitus or risk factors for diabetes mellitus; increased risk of severe hyperglycemia (Prod Info RISPERDA
injection, 2009; Prod Info RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating tablets
G)  diseases or conditions that could affect metabolism or hemodynamic responses (Prod Info RISPERDAL(R) CONS
Prod Info RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating tablets, 2008) 
H)  elderly patients; increased risk of tardive dyskinesia, especially among elderly women (Prod Info RISPERDAL(R) C
2009; Prod Info RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating tablets, 2008) 
I)  elderly patients; increased risk of orthostatic hypotension, especially during the initial dose-titration period (oral) (Pro
tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating tablets, 2008) 
J)  esophageal dysmotility and aspiration may occur; use cautiously in patients at risk for aspiration pneumonia (Prod 
long acting injection, 2009; Prod Info RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegra
K)  hepatic impairment, severe; increased risperidone exposure and side effects have been reported; dosage adjustme
RISPERDAL(R) CONSTA(R) long acting injection, 2009; Prod Info RISPERDAL(R) oral tablets, solution, RISPERDAL
disintegrating tablets, 2008) 
L)  hyperglycemia has been reported, some may lead to ketoacidosis, hyperosmolar coma, or death (Prod Info RISPE
acting injection, 2009; Prod Info RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating 
M)  hyperprolactinemia; may result in galactorrhea, amenorrhea, gynecomastia, impotence, hypogonadism and decrea
hyperprolactinemia appears to be higher with risperidone relative to other antipsychotic agents (Prod Info RISPERDAL
injection, 2009; Prod Info RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating tablets
N)  increased duration of therapy and/or higher cumulative doses; increased risk of tardive dyskinesia (Prod Info RISP
acting injection, 2009; Prod Info RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating 
O)  neuroleptic malignant syndrome, potentially fatal, has been reported in association with antipsychotic drugs; imme
Info RISPERDAL(R) CONSTA(R) long acting injection, 2009; Prod Info RISPERDAL(R) oral tablets, solution, RISPER
disintegrating tablets, 2008) 
P)  Parkinson's disease or dementia with Lewy bodies; increased sensitivity to antipsychotic medications (Prod Info RI
acting injection, 2009; Prod Info RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating 
Q)  priapism has been reported; severe cases may require surgical intervention (Prod Info RISPERDAL(R) CONSTA(R
Prod Info RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating tablets, 2008) 
R)  renal impairment, severe; increase in free fraction of risperidone and side effects have been reported; dosage adju
RISPERDAL(R) CONSTA(R) long acting injection, 2009; Prod Info RISPERDAL(R) oral tablets, solution, RISPERDAL
disintegrating tablets, 2008) 
S)  seizure disorder, history, or conditions which lower seizure threshold (Prod Info RISPERDAL(R) CONSTA(R) long 
RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating tablets, 2008) 
T)  suicide risk; close monitoring of high-risk patients recommended (Prod Info RISPERDAL(R) CONSTA(R) long actin
RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating tablets, 2008) 
U)  tardive dyskinesia, potentially irreversible; discontinue treatment if appropriate (Prod Info RISPERDAL(R) CONSTA
Prod Info RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating tablets, 2008) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 
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Renal Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

Cardiac dysrhythmia 

Hypertension 

Orthostatic hypotension 

Palpitations 

Peripheral edema 

Sudden cardiac death 

Summary 

Syncope 

Tachycardia 

 
3.3.1.A   Cardiac dysrhythmia 

1)  During clinical trials of schizophrenic and bipolar I disorder patients, there was no significant difference in 
patients receiving risperidone long-acting injection at recommended doses and patients receiving placebo (Pr
CONSTA(R) long acting injection, 2009). 
2)  The manufacturer reports that intergroup comparisons for pooled, placebo-controlled studies did not revea
differences between oral risperidone and placebo in mean changes from baseline in ECG parameters, includ
and heart rate. There was a mean increase in heart rate of 1 beat per minute when all risperidone doses were
controlled studies in several indications, as compared with no change for patients who received placebo. In s
schizophrenia, higher doses of risperidone (8 to 16 milligrams/day) were associated with a higher mean incre
per minute) as compared with placebo (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R
tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 
3)  QRS prolongation and QTc prolongation, sometimes resulting in death, have been reported in patients tak
(Duenas-Laita et al, 1999ak; Ravin & Levenson, 1997p; Gesell & Stephen, 1997h; Lo Vecchio et al, 1996h; B
4)  A 40-year-old man experienced symptomatic bradyarrhythmia 1 day following an increase in his risperidon
(mg)/day to 6 mg/day. The patient developed sinus bradycardia (38 beats per minute) and had several episod
seconds. During this time, the QTc interval was 410 milliseconds. Risperidone was discontinued and the sym
following 48 hours (Goyal & Goyal, 2003). 
5)  A 7-year-old boy developed sinus dysrhythmia and a QTc interval of 0.46 seconds after a single dose of ri
attention deficit hyperactivity disorder (Gesell & Stephen, 1997h). 
6)  A 34-year-old woman with no history of cardiac disease developed fatal pulseless electrical activity followi
day 3, she developed postural hypotension and was then maintained on 2 milligrams (mg) twice daily. On day
and was treated for pulseless electrical activity with a prolonged QRS interval and an abnormal QTc interval o
Despite resuscitative efforts, the patient expired (Ravin & Levenson, 1997p). 

 
3.3.1.B   Hypertension 

1)  Incidence: 3% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  In a 24-month, double-blind, placebo-controlled trial of adult bipolar I disorder patients, hypertension was r
receiving risperidone intramuscular (n=154) as monotherapy compared with 1% in placebo (n=149) (Prod Info
long acting injection, 2009). 

 
3.3.1.C   Orthostatic hypotension 

1)  Incidence: intramuscular, schizophrenia, less than 2%; bipolar I disorder, less than 4% (Prod Info RISPER
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injection, 2009) 
2)  Orthostatic hypotension was reported in less than 2% of schizophrenic patients and in less than 4% of bip
premarketing trials of various design types in patients receiving long-acting intramuscular risperidone for schi
(Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
3)  Orthostatic hypotension associated with dizziness, tachycardia, and in some patients, syncope (0.2% of p
receiving oral risperidone, and 0.8% of patients receiving intramuscular risperidone in multiple-dose studies) 
clinical trial revealed a positive dose-related trend for orthostatic dizziness. A dose reduction should be consid
risperidone cautiously in patients with known cardiovascular or cerebrovascular disease and conditions which
hypotension (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrat
RISPERDAL(R) oral solution, 2007; Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

 
3.3.1.D   Palpitations 

1)  Incidence: oral, adults, 2% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB
2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophrenia, less than 2%; bipolar I dis
RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Palpitations were reported in less than 2% of schizophrenic patients and in less than 4% of bipolar disorde
trials of various design types in patients receiving long-acting intramuscular risperidone for schizophrenia and
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
3)  In two 3-week, double-blind, placebo-controlled studies of adjuvant oral risperidone therapy in adults, palp
patients receiving risperidone (n=127) compared to 0% for placebo (n=126) (Prod Info RISPERDAL(R) oral ta
RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 
4)  During premarketing (n=2607) evaluation of oral risperidone, palpitations were reported. Data from a large
of risperidone (1, 4, 8, 12, and 16 mg/day) revealed a positive dose-related trend (p less than 0.05) for palpita
oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL

 
3.3.1.E   Peripheral edema 

1)  Incidence: adults, up to 3%; children, less than 5% (Prod Info RISPERDAL(R) CONSTA(R) long acting inj
RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod 
solution, 2007) 
2)  In a 12-week placebo-controlled trial of adult schizophrenic patients , peripheral edema was reported in 2%
25 mg (n=99) and 50 mg (n=103) of risperidone intramuscular therapy, respectively, compared with 1% in pla
RISPERDAL(R) CONSTA(R) long acting injection, 2009).  
3)  During premarketing risperidone studies of various design types, peripheral edema was reported in less th
oral therapy, and in less than 5% of pediatric patients receiving oral therapy (Prod Info RISPERDAL(R) oral ta
RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 
4)  In a study of 110 elderly Chinese patients (age 65 or greater), 16% experienced peripheral edema. Leg-pi
complaint leading to discontinuation of treatment (Hwang et al, 2001). 
5)  A 27-year-old woman developed pitting edema in the legs and moderate periorbital and facial edema durin
(4 milligrams per day (mg/day)) treatment for schizophrenia. She experienced a 5 kilogram (kg) weight gain d
received diphenhydramine during the first 3 weeks for the management of mild dystonia and restlessness; thi
after week 3. Resolution of edema occurred within 1 week when the dose of risperidone was reduced to 3 mg
was reported during an 8-month follow-up period (Tamam et al, 2002). 
6)  A 35-year-old male experienced edema with a 15 pound weight gain after 2 1/2 weeks of risperidone thera
included divalproex sodium and clorazepate. Diuretic therapy with hydrochlorothiazide 25 milligrams (mg)/day
resolved the edema within 1 week. The authors note that although edema is associated with divalproex, it did
was added. They suggest that both of these medications when used together may be more likely to cause ed
mechanism (Baldassano & Ghaemi, 1996). 

 
3.3.1.F   Sudden cardiac death 

1)  In a large, retrospective, cohort study that included a primary cohort of 93,300 users of antipsychotic drug
antipsychotic drugs, there was an increased risk of sudden cardiac death in adult participants 30 to 74 years 
who were using risperidone compared to those who were not using antipsychotic drugs (incidence-rate ratio, 
(CI), 2.26 to 3.76; p less than 0.001). In participants being treated with atypical antidepressants (clozapine, ol
risperidone), the incidence-rate ratio for sudden cardiac death increased from 1.59 (95% CI, 1.03 to 2.46) for 
(95% CI, 2.25 to 3.65) for those using high doses (p=0.01) (Ray et al, 2009). 

 
3.3.1.G   Summary 

1)  AV block, myocardial infarction, palpitations, hypertension, hypotension, pulmonary embolism, T-wave inv
prolonged QRS interval, abnormal QTc interval, tachycardia, bradyarrhythmia, and edema have all been repo
administration. Stroke and transient ischemic attack have been reported in the elderly (mean age 85 years ol
CONSTA(R) long acting injection, 2009; Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(
tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 

 
3.3.1.H   Syncope 

1)  Incidence: adults, up to 2%(Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB
2007; Prod Info RISPERDAL(R) oral solution, 2007; Prod Info RISPERDAL(R) CONSTA(R) long acting inject
2)  Syncope was reported in 0.2% (6/2607) of patients receiving oral risperidone in Phase 2 and 3 clinical tria
tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) 
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3)  During a 12-week clinical trial, syncope was observed in 2% of patients receiving risperidone 25 mg long-a
patients receiving risperidone 50 mg long-acting injection (n=103), compared with 0% of patients receiving pla
studies, syncope occurred in 0.8% (12/1499) of patients receiving long-acting injections (Prod Info RISPERDA
injection, 2009). 

 
3.3.1.I   Tachycardia 

1)  Incidence: oral, adults, up to 5%; children, up to 7% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Inf
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophrenia, less
than 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Tachycardia was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar disorde
trials of various design types in patients receiving long-acting intramuscular risperidone for schizophrenia and
RISPERDAL(R) CONSTA(R) long acting injection, 2009), and in up to 5% of adult patients receiving oral ther
patients receiving oral therapy. Tachycardia was responsible for 0.3% and 0.5% of discontinuation of therapy
patients receiving 2 to 8 mg/day (n=366) and in 8 to 16 mg/day or greater (n=198), respectively, compared w
Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; P
solution, 2007). 
3)  A compensatory increased heart rate (7 to 8 beats/minute) may develop at therapeutic doses of risperidon

 
3.3.2   Dermatologic Effects 

Acne 

Discoloration of skin 

Dry skin 

Injection site reaction 

Peeling of skin 

Rash 

Summary 

 
3.3.2.A   Acne 

1)  Incidence: adults, 1% to 2% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TA
2007; Prod Info RISPERDAL(R) oral solution, 2007) 
2)  During risperidone clinical trials, acne was reported in 2% of adult patients receiving intramuscular therapy
patients receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TA
2007; Prod Info RISPERDAL(R) oral solution, 2007; Prod Info RISPERDAL(R) CONSTA(R) long acting inject

 
3.3.2.B   Discoloration of skin 

1)  Incidence: oral, adults, less than 1%; children, less than 5% (Prod Info RISPERDAL(R) oral tablets, 2007; 
TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007) 
2)  During risperidone clinical trials, skin discoloration was reported in less than 1% of adult patients receiving
of pediatric patients receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDA
tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 

 
3.3.2.C   Dry skin 

1)  Incidence: intramuscular, adults, up to 2% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2
2)  In a 12-week placebo-controlled trial of adult schizophrenic patients, dry skin was reported in 2% and 0% 
(n=99) and 50 mg (n=103) of risperidone intramuscular therapy, respectively, compared with 0% in placebo (
CONSTA(R) long acting injection, 2009). 

 
3.3.2.D   Injection site reaction 

1)  Incidence: intramuscular, 1% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  During the 10th week of a 12-week clinical trial, injection site reaction (including redness, swelling, or indu
patients receiving risperidone 25 mg or 50 mg long-acting injection (n=202). Between the first and last injectio
mean injection pain intensity scores (0=no pain to 100=unbearable pain) in the placebo group (16.7 to 12.6) a
injection groups (25 mg: 12 to 9; 50 mg: 18.2 to 11.8). In a separate study in which long-acting risperidone inj
muscle every 2 weeks over 8 weeks period, only mild injection site events were observed in patients receiving
hours after the injection (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

 

Page 13 of 127MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.23, page 13

Case 3:09-cv-00080-TMB     Document 78-31      Filed 03/24/2010     Page 13 of 209



3.3.2.E   Peeling of skin 
1)  A 37-year-old male with DSM-IV bipolar I disorder experienced rash and desquamation following oral rispe
presented to an inpatient clinic as euphoric and irritable with rapid speech, sleep and appetite disturbances. T
consisted of several manic episodes since the age of 23. Treatment with oral risperidone solution 2 mg at bed
lithium (900 mg/day), diazepam (15 mg/day), zolpidem (10 mg at bedtime), and procyclidine hydrochloride (5
and rash under the patient's eyes were seen on day 3 of treatment. Risperidone and lithium were both increa
mg/day, respectively, on day 4, due to persisting manic symptoms. By day 5, the rash had spread over the en
desquamation developing over areas of his face. Risperidone was discontinued on day 6 and switched to que
was increased to 600 mg/day to manage the patient's manic symptoms. Lithium dosing was maintained. Two
discontinuation, the patient's skin lesions had completely cleared (Chae & Kang, 2008). 

 
3.3.2.F   Rash 

1)  Incidence: oral, adults, 2% to 4%; children, up to 11% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod 
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophreni
disorder, less than 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Rash was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar disorder patien
various design types in patients receiving long-acting intramuscular risperidone for schizophrenia and bipolar 
(R) CONSTA(R) long acting injection, 2009). 
3)  During risperidone clinical trials, rash was reported in 2% to 4% of adult patients receiving oral therapy, an
patients receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TA
2007; Prod Info RISPERDAL(R) oral solution, 2007). 
4)  A 37-year-old male with DSM-IV bipolar I disorder experienced rash and desquamation following oral rispe
presented to an inpatient clinic as euphoric and irritable with rapid speech, sleep and appetite disturbances. T
consisted of several manic episodes since the age of 23. Treatment with oral risperidone solution 2 mg at bed
lithium (900 mg/day), diazepam (15 mg/day), zolpidem (10 mg at bedtime), and procyclidine hydrochloride (5 
and rash under the patient's eyes were seen on day 3 of treatment. Risperidone and lithium were both increa
mg/day, respectively, on day 4, due to persisting manic symptoms. By day 5, the rash had spread over the en
desquamation developing over areas of his face. Risperidone was discontinued on day 6 and switched to que
was increased to 600 mg/day to manage the patient's manic symptoms. Lithium dosing was maintained. Two
discontinuation, the patient's skin lesions had completely cleared (Chae & Kang, 2008). 

 
3.3.2.G   Summary 

1)  Rash, dry skin, seborrhea, skin discoloration, injection site reaction, photosensitivity, skin exfoliation, pruri
sweating, skin ulceration, and dermatitis were reported with risperidone therapy (Prod Info RISPERDAL(R) or
RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007; Prod
(R) long acting injection, 2009). 

 
3.3.3   Endocrine/Metabolic Effects 

Body temperature above normal 

Diabetes mellitus 

Diabetic ketoacidosis 

Excessive thirst 

Hyperglycemia 

Hyperprolactinemia 

Hypothermia 

Metabolic syndrome 

Weight gain 

Weight loss 

 
3.3.3.A   Body temperature above normal 

1)  Hyperthermia has been associated with the use of antipsychotic agents, including oral risperidone (Prod In
2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solu
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RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
 
3.3.3.B   Diabetes mellitus 

See Drug Consult reference: ATYPICAL ANTIPSYCHOTIC AGENTS - EFFECT ON GLUCOSE AND RISK O
 
3.3.3.C   Diabetic ketoacidosis 

1)  Incidence: rare (Lu & Yan, 2009) 
2)  Diabetic ketoacidosis in patients with impaired glucose metabolism has been reported during the risperido
Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
3)  A 27-year-old schizophrenic male was hospitalized with fever and severe diabetic ketoacidosis (DKA) resu
of risperidone treatment. The patient had no history of diabetes. On admission his serum glucose was 1297 m
metabolic acidosis were positive, and his glycosylated hemoglobin was 13%. Risperidone was immediately d
insulin treatment and fluid replacement, the patient died within 12 hours due to the rapid progression of DKA.
risperidone-induced hyperglycemia resulting in fatal diabetic ketoacidosis (Lu & Yan, 2009). 

 
3.3.3.D   Excessive thirst 

1)  Incidence: adults, less than 1%; children, less than 5% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007) 
2)  During the double-blind, placebo-controlled trials for oral risperidone, less than 1% of adults and less than
experiencing thirst (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disin
Info RISPERDAL(R) oral solution, 2007). 
3)  Risperidone was suspected of causing polydipsia in a 28-year-old male receiving the drug for treatment of
type). His schizophrenia had been refractory to various oral and injectable antipsychotics and electroconvulsi
risperidone 8 mg/day (which improved his psychotic symptoms). Within 2 weeks, he started drinking water ex
variable period of a few minutes to 8 hours. His polydipsia episodes initially occurred intermittently at 10- to 1
became more frequent (ie, every 3 to 4 days, sometimes twice daily), especially after his risperidone was incr
to polydipsia, the patient experienced polyuria and, occasionally, nausea, vomiting, marked lassitude, slurring
an episode. Staring and unresponsiveness would sometimes precede an episode. Later risperidone was dec
decrease in frequency of polydipsia episodes occurred. Then risperidone was withdrawn. Polydipsia disappea
period. The patient was started on clozapine, and had no return of polydipsia. The authors noted that during t
excessive amounts of water, he never developed hyponatremia or water intoxication. Diabetes mellitus or ins
inappropriate secretion of antidiuretic hormone (SIADH), had been ruled out, and he was taking no other med
et al, 2002). 

 
3.3.3.E   Hyperglycemia 

1)  Incidence: oral, adults, less than 1%; children, less than 5% (Prod Info RISPERDAL(R) oral tablets, 2007; 
TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizop
disorder, less than 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Hyperglycemia, including cases associated with ketoacidosis, hyperosmolar coma, or death, has been rep
atypical antipsychotics, including risperidone. Hyperglycemia has resolved in some cases after discontinuatio
cases, continuation of antidiabetic treatment was required after drug discontinuation (Prod Info RISPERDAL(
RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007; Prod
(R) long acting injection, 2009). 
3)  Hyperglycemia was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar diso
trials of various design types in patients receiving long-acting intramuscular risperidone for schizophrenia and
RISPERDAL(R) CONSTA(R) long acting injection, 2009). Hyperglycemia was reported in less than 1% of adu
and in less than 5% of pediatric patients receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 2007; 
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 

 
3.3.3.F   Hyperprolactinemia 

1)  Summary 
a)  Hyperprolactinemia was reported in less than 2% of schizophrenic patients and in less than 4% of bip
premarketing trials of various design types in patients receiving long-acting intramuscular risperidone for 
disorder (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
b)  Antipsychotic-induced hyperprolactinemia was reported in 65.6%, 45.1%, and 42.4% of women of ch
postmenopausal women, and men, respectively, in an open-label, clinical trial of patients treated with firs
risperidone at average doses of 4.2 to 5.2 mg/day. Compared to baseline, prolactin levels were significan
following use of first-generation antipsychotics (ie, chlorpromazine, droperidol, flupenthixol, fluphenazine
perazine, perphenazine, pimozide, trifluoperazine, and zuclopenthixol) or risperidone in several clinical tr
schizophrenia. Younger patients and women of childbearing potential have a greater risk for hyperprolac
higher doses of these antipsychotics. Hyperprolactinemia may potentially result in menstrual disturbance
bone mineral density (ie, osteopenia and osteoporosis), and breast and pituitary tumors (Bostwick et al, 2
c)  Elevated prolactin levels associated with risperidone use appear to be dose-dependent and greater in
elevations are higher with risperidone use compared to elevations associated with other antipsychotic ag
oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPER
d)  Adverse events associated with hyperprolactinemia include inhibited reproductive function, galactorrh
and impotence. Hypogonadism associated with chronic hyperprolactinemia may lead to reduced bone de
(Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating table
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(R) oral solution, 2007). 
2)  Incidence: oral, adults, less than 1%; children, 49% to 87% (Prod Info RISPERDAL(R) oral tablets, 2007; 
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophreni
disorder, less than 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
3)  Adult 

a)  Hyperprolactinemia was reported in less than 2% of schizophrenic patients and in less than 4% of bip
premarketing trials of various design types in patients receiving long-acting intramuscular risperidone for 
disorder (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). Hyperprolactinemia was re
receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB or
Prod Info RISPERDAL(R) oral solution, 2007). 
b)  Risperidone is associated with increased prolactin which persists with chronic therapy (Prod Info RIS
acting injection, 2009; Hellings et al, 2005; Kleinberg et al, 1999; Caracci & Ananthamoorthy, 1999). Mal
hypothyroidism may be particularly sensitive to a neuroleptic-induced elevation of prolactin levels and clo
within the first 3 months of initiating risperidone therapy (Mabini et al, 2000). 
c)  Prolactin concentrations increased and remained elevated for at least 26 weeks in males and females
experiencing a significantly greater increase. During a double-blind, placebo-controlled trial, serum prola
during the acute and maintenance phases in a subset of 10 children and adolescents and 11 adults with 
developmental disorders. For children and adolescents (mean age of 12.5 years), the mean acute and m
were 0.92 milligrams/day (mg/day) (range, 0.25 to 1.36 mg/day) and 1.25 mg per day (0.25 to 2 mg/day)
age of 35.3 years), the mean acute and maintenance doses of risperidone were 2 mg/day and 1.36 mg/d
respectively. Normal prolactin concentrations were 1.6 to 18.8 nanograms/mL for males and 1.4 to 24.2 n
children and adolescents, the mean baseline serum prolactin of 13.2 +/- 8.6 nanograms/milliliter (ng/mL) 
nanograms/mL (p=0.01) in the acute phase and 37.9 +/- 10.4 nanograms/mL (p=0.02) in the maintenanc
weeks from baseline. In adults, the mean baseline serum prolactin of 11.6 +/- 7.4 nanograms/mL increas
nanograms/mL (p=0.001) in the acute phase and 67.8 +/- 62.9 nanograms/mL (p=0.02) in the maintenan
weeks from baseline. With similar mean baseline prolactin levels in adult females and males (11.7 nanog
nanograms/mL; p=0.86), the prolactin elevation was 2.2 greater in adult females compared with adult ma
versus 57.8 nanograms/mL; p=0.01) and 3.7 times greater in the maintenance phase (98.5 nanograms/m
(Hellings et al, 2005). 
d)  In a small study of 20 women, risperidone produced prolactin levels twice as high as in women receiv
(Caracci & Ananthamoorthy, 1999). Another author reviewed the results of 4 clinical trials and found sign
levels with risperidone versus haloperidol. In women, risperidone increased prolactin levels significantly h
receiving haloperidol 10 milligrams/day (mg/day) (p less than 0.001). Women receiving haloperidol 20 mg
to women receiving risperidone. In men, risperidone 4 to 6 mg/day produced significantly higher prolactin
mg/day (p=0.01) but not 20 mg/day. With doses of risperidone 6 mg/day and greater, prolactin levels wer
haloperidol doses (p less than 0.01). Elevated prolactin levels are associated with amenorrhea, galactorr
osteoporosis. Amenorrhea or galactorrhea has been reported in 10% of female patients receiving risperid

4)  Pediatric 
a)  In double-blind clinical trials lasting 8 weeks in children and adolescents (5 to 17 years) with autistic d
other than autistic disorder, bipolar mania, or schizophrenia, elevated prolactin levels were reported in 49
compared to 2% of patients receiving placebo (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RI
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 
b)  In placebo-controlled clinical trials in adolescents (13 to 17 years) with schizophrenia and children an
with bipolar disorder, elevated prolactin levels were reported in 82% to 87% of patients receiving risperid
placebo (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegra
RISPERDAL(R) oral solution, 2007). 
c)  Prolactin concentrations increased and remained elevated for at least 26 weeks in males and females
experiencing a significantly greater increase. During a double-blind, placebo-controlled trial, serum prola
during the acute and maintenance phases in a subset of 10 children and adolescents and 11 adults with 
developmental disorders. For children and adolescents (mean age of 12.5 years), the mean acute and m
were 0.92 milligrams/day (mg/day) (range, 0.25 to 1.36 mg/day) and 1.25 mg per day (0.25 to 2 mg/day)
age of 35.3 years), the mean acute and maintenance doses of risperidone were 2 mg/day and 1.36 mg/d
respectively. Normal prolactin concentrations were 1.6 to 18.8 nanograms/mL for males and 1.4 to 24.2 n
children and adolescents, the mean baseline serum prolactin of 13.2 +/- 8.6 nanograms/milliliter (ng/mL) 
nanograms/mL (p=0.01) in the acute phase and 37.9 +/- 10.4 nanograms/mL (p=0.02) in the maintenanc
weeks from baseline. In adults, the mean baseline serum prolactin of 11.6 +/- 7.4 nanograms/mL increas
nanograms/mL (p=0.001) in the acute phase and 67.8 +/- 62.9 nanograms/mL (p=0.02) in the maintenan
weeks from baseline. With similar mean baseline prolactin levels in adult females and males (11.7 nanog
nanograms/mL; p=0.86), the prolactin elevation was 2.2 greater in adult females compared with adult ma
versus 57.8 nanograms/mL; p=0.01) and 3.7 times greater in the maintenance phase (98.5 nanograms/m
(Hellings et al, 2005). 

5)  Management 
a)  Appropriate drug selection, monitoring and management are all important when prescribing antipsych
inducing hyperprolactinemia. Prior to treatment with an antipsychotic, question patients regarding change
Female patients should be assessed for menstrual abnormalities and male patients, for erectile or ejacul
that any of these symptoms are present, consider obtaining baseline prolactin levels. Patients should be 
sexual dysfunction with antipsychotic use. Several weeks after an antipsychotic is initiated, obtain a prola
cases where the patient experiences troublesome adverse effects related to elevated prolactin levels and
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is not an option, treatment with a dopamine agonist (eg, bromocriptine or cabergoline) should be conside
 
3.3.3.G   Hypothermia 

1)  Hypothermia has been associated with the use of antipsychotic agents, including oral risperidone (Prod In
2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solu
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
2)  A 37-year-old woman with psychosis in association with Prader-Willi syndrome suffered hypothermia with 
risperidone therapy. Her rectal temperature was 30 degrees Celsius. She had experienced 2 previous episod
month after starting risperidone treatment. Withdrawal of risperidone resulted in normalization of temperature
with olanzapine therapy. Hypothyroidism was excluded. The authors hypothesized that hypothermia may resu
the serotonin 5-HT(2) receptor (Phan et al, 1998). 

 
3.3.3.H   Metabolic syndrome 

See Drug Consult reference: ANTIPSYCHOTIC AGENTS - METABOLIC SYNDROME 
 
3.3.3.I   Weight gain 

1)  Summary 
a)  In adult clinical trials, up to 18% of patients receiving oral risperidone reported weight gains of at least
9% reported for placebo. (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB
2007; Prod Info RISPERDAL(R) oral solution, 2007). 
b)  Weight gain was reported in up to 14% of adolescent and pediatric patients (5 to 16 years) receiving o
(Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating table
(R) oral solution, 2007). 
c)  During clinical trial of schizophrenic patients, weight gain was reported in 5% and 4% of patients rece
acting injection and risperidone 50 mg long-acting injection, respectively. In 2 clinical trials of adult bipola
was reported in 5% to 7% of patients receiving long-acting risperidone injection (Prod Info RISPERDAL(R
injection, 2009). 
d)  An adverse event analysis from a large study comparing five fixed doses of oral risperidone (1, 4, 8, 1
demonstrated a dose-related effect for reports of weight gain (p less than 0.05) (Prod Info RISPERDAL(R
RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007)

2)  Incidence: oral, adults, up to 18%; children, up to 14%(Prod Info RISPERDAL(R) oral tablets, 2007; Prod 
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophreni
5% to 7% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
3)  Adult 

a)  Statistically significant weight gains of at least 7% of body weight were reported in 18% of patients rec
9% reported for placebo in a pooled analysis of 6- to 8-week placebo-controlled trials of adults with schiz
(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RIS
b)  During a 12-week, double-blind, placebo-control trial of schizophrenic patients, weight gain was repor
risperidone 25 mg long-acting injection (n=99) and 4% of patients receiving risperidone 50 mg long-actin
with 2% of patients receiving placebo (n=98). In a 24-month, double-blind, placebo-controlled trial of adu
weight gain was reported in 5% of patients receiving long-acting risperidone injection (n=154) as monoth
placebo (n=149). In a 52-week, double-blind, placebo-controlled trial of bipolar I disorder patients, weight
patients receiving long-acting risperidone injection (n=72) compared with 0% in placebo (n=67)(Prod Info
long acting injection, 2009). 
c)  An adverse event analysis from a large study comparing five fixed doses of oral risperidone (1, 4, 8, 1
demonstrated a dose-related effect for reports of weight gain (p less than 0.05) (Prod Info RISPERDAL(R
RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007)
d)  Mean weight gain in patients treated with atypical neuroleptics included zotepine 4.3 kilograms (kg), c
and risperidone 1.5 kg, according to a retrospective chart review. The weight gain was significantly more
neuroleptics compared with patients receiving classic neuroleptics, such as haloperidol, flupenthixol, or p
risk of weight gain was seen in patients who were young and had not been previously treated with neuro
Mussigbrodt, 1999). 
e)  A controlled study of risperidone treatment in children, adolescents, and adults with mental retardatio
weight gain in the group treated with risperidone over a year period (children aged 8 to 12 (n=5) gained a
(n=6) a mean of 8.4 kg; adults aged 21 to 51 (n=8) a mean of 5.4 kg (Hellings et al, 2001). 

4)  Pediatric 
a)  In two pooled 8-week, double-blind, placebo-controlled trials of adolescent and pediatric patients (5 to
associated with autistic disorder, increases in weight were reported in 5% of patients receiving oral rispe
for placebo (n=80) (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally
Prod Info RISPERDAL(R) oral solution, 2007). 
b)  Treatment-emergent weight gain (mean increases of 9 kg) was reported in 14% of adolescents (n=10
extension study of oral risperidone. Most increases were observed within the first months of the study (P
tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDA
c)  A controlled study of risperidone treatment in children, adolescents, and adults with mental retardatio
weight gain in the group treated with risperidone over a year period (children aged 8 to 12 (n=5) gained a
(n=6) a mean of 8.4 kg; adults aged 21 to 51 (n=8) a mean of 5.4 kg (Hellings et al, 2001). 
d)  Risperidone-treated adolescents had significantly higher weight gains and increases in body mass ind
treated with conventional neuroleptic agents (p=0.0141 and p=0.0011, respectively). Adolescent inpatien
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center being treated with risperidone (n=18), conventional antipsychotics (n=23), or no antipsychotic med
and BMI followed for 6 months. In the risperidone group mean changes were a gain of 8.64 kilograms (kg
(2)), for conventional antipsychotics changes were a gain of 3.03 kg and 0.31 kg/m(2), and for the no ant
loss of 1.04 kg and 1.01 kg/m(2). The average daily dose of risperidone was 2.83 milligrams (mg) and ga
(Kelly et al, 1998). 

 
3.3.3.J   Weight loss 

1)  Incidence: adults, 1% to 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  During a 12-week, placebo-controlled trial of intramuscular risperidone, weight decreases were reported in
risperidone 25 mg (n=99), and 1% receiving risperidone 50 mg (n=103), compared to 1% receiving placebo (
CONSTA(R) long acting injection, 2009). 

 
3.3.4   Gastrointestinal Effects 

Abdominal pain 

Constipation 

Decrease in appetite 

Diarrhea 

Excessive salivation 

Increased appetite 

Indigestion 

Nausea 

Pancreatitis 

Summary 

Toothache 

Vomiting 

Xerostomia 

 
3.3.4.A   Abdominal pain 

1)  Incidence: oral, adults, 2% to 4%; children, 15% to 18% (Prod Info RISPERDAL(R) M-TAB orally disintegr
RISPERDAL(R) oral solution, 2007; Prod Info RISPERDAL(R) CONSTA(R) long-acting IM injection, 2007); in
than 2%; bipolar I disorder, less than 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Adult 

a)  Abdominal pain was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar
premarketing trials of various design types in patients receiving long-acting intramuscular risperidone for 
disorder (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
b)  During risperidone clinical trials, abdominal pain was reported in 2% to 4% of adult patients receiving 
RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; P
solution, 2007). 

3)  Pediatric 
a)  In a 3-week double-blind, placebo-controlled trial in pediatric patients with bipolar mania, abdominal p
treated with risperidone 0.5 to 2.5 mg daily (n=50), 15% in patients treated with 3 to 6 mg daily (n=61), co
(n=58) (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrati
RISPERDAL(R) oral solution, 2007). 

 
3.3.4.B   Constipation 

1)  Incidence: oral, adults, 5% to 9%; children, 21% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info R
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophrenia, 5% 
CONSTA(R) long acting injection, 2009) 
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2)  Adult 
a)  In a 12-week placebo-controlled trial of adult schizophrenic patients, constipation was reported in 5% 
mg (n=99) and 50 mg (n=103) of long-acting risperidone intramuscular therapy, respectively, compared w
Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
b)  During risperidone clinical trials, constipation was reported in 8% to 9% of adult patients receiving ora
(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RIS

3)  Pediatric 
a)  In two 8-week double-blind, placebo-controlled trials in pediatric patients treated for irritability associa
incidence of constipation was 21% in patients treated with oral risperidone 0.5 to 4 mg daily (n=76), com
(Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating table
(R) oral solution, 2007). 

 
3.3.4.C   Decrease in appetite 

1)  Incidence: adult, bipolar disorder, 6% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  In a 52-week, double-blind, placebo-controlled trial of bipolar I disorder patients, decreased appetite was r
receiving long-acting risperidone injection (n=72) compared with 1% in placebo (n=67) (Prod Info RISPERDA
injection, 2009). 

 
3.3.4.D   Diarrhea 

1)  Incidence: oral, adults, up to 6%; children, 7% to 8% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod In
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophrenia, less
than 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Adult 

a)  Diarrhea was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar disord
trials of various design types in patients receiving long-acting intramuscular risperidone for schizophrenia
RISPERDAL(R) CONSTA(R) long acting injection, 2009). Diarrhea was reported up to 6% of adult patien
Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 20
oral solution, 2007). 

3)  Pediatric 
a)  In a 3-week double-blind, placebo-controlled trial in pediatric patients with bipolar mania, diarrhea occ
with risperidone 0.5 to 2.5 mg daily (n=50), 7% in patients treated with 3 to 6 mg daily (n=61), compared 
Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 20
oral solution, 2007). 

 
3.3.4.E   Excessive salivation 

1)  Incidence: oral, adults, 1% to 4%; children, up to 22% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod 
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophreni
RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Adult 

a)  During a 12-week, double-blind, placebo-control trial of schizophrenic patients, salivary hypersecretio
receiving risperidone 25 mg long-acting injection (n=99) and 1% of patients receiving risperidone 50 mg 
compared with 0% of patients receiving placebo (n=98) (Prod Info RISPERDAL(R) CONSTA(R) long act
risperidone clinical trials, increased salivation was reported in 1% to 4% of adult patients receiving oral th
oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPER

3)  Pediatric 
a)  In a 6-week double-blind, placebo-controlled trial in pediatric patients with schizophrenia, increased s
patients treated with risperidone 1 to 3 mg daily (n=55), 10% treated with 4 to 6 mg daily (n=51), compar
(Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating table
(R) oral solution, 2007). 
b)  In two 8-week double-blind, placebo-controlled trials in pediatric patients treated for irritability associa
incidence of increased salivation was 22% in patients treated with oral risperidone 0.5 to 4 mg daily (n=7
(n=80) (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrati
RISPERDAL(R) oral solution, 2007). 

 
3.3.4.F   Increased appetite 

1)  Incidence: oral, children, 4 to 49% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R
tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, bipolar I disorder, 4% (Prod Info 
long acting injection, 2009) 
2)  Adult 

a)  In a 52-week, double-blind, placebo-controlled trial of bipolar I disorder patients, increased appetite w
receiving long-acting risperidone injection (n=72) compared with 0% in placebo (n=67) (Prod Info RISPE
acting injection, 2009; Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB ora
Prod Info RISPERDAL(R) oral solution, 2007). 

3)  Pediatric 
a)  In a 3-week double-blind, placebo-controlled trial in pediatric patients with bipolar mania, increased ap
treated with risperidone 0.5 to 2.5 mg daily (n=50), 7% in patients treated with 3 to 6 mg daily (n=61), com
(n=58) (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrati
RISPERDAL(R) oral solution, 2007). 
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b)  In two 8-week double-blind, placebo-controlled trials in pediatric patients treated for irritability associa
incidence of increased appetite was 49% in patients treated with oral risperidone 0.5 to 4 mg daily (n=76
(n=80) (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrati
RISPERDAL(R) oral solution, 2007). 

 
3.3.4.G   Indigestion 

1)  Incidence: oral, adults, 4% to 10%; children, 5% to 16% (Prod Info RISPERDAL(R) oral tablets, 2007; Pro
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophreni
CONSTA(R) long acting injection, 2009) 
2)  In a 12-week placebo-controlled trial of adult schizophrenic patients, dyspepsia was reported in 6% and 6%
(n=99) and 50 mg (n=103) of long-acting risperidone intramuscular therapy, respectively, compared with 0% 
RISPERDAL(R) CONSTA(R) long acting injection, 2009). During risperidone clinical trials, dyspepsia was rep
patients receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TA
2007; Prod Info RISPERDAL(R) oral solution, 2007). 
3)  Pediatric 

a)  In a 3-week double-blind, placebo-controlled trial in pediatric patients with bipolar mania, dyspepsia o
treated with risperidone 0.5 to 2.5 mg daily (n=50), 5% in patients treated with 3 to 6 mg daily (n=61), com
(n=58) (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrati
RISPERDAL(R) oral solution, 2007). 

 
3.3.4.H   Nausea 

1)  Incidence: oral, adults, 4% to 9%; children, 8% to 16% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophreni
RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Adult 

a)  In a 12-week placebo-controlled trial of adult schizophrenic patients, nausea was reported in 3% and 
(n=99) and 50 mg (n=103) of long-acting risperidone intramuscular therapy, respectively, compared with 
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
b)  During risperidone clinical trials, nausea was reported in 4% to 9% of adult patients receiving oral the
for 1.4% of discontinuation of therapy in schizophrenic adult trials in patients receiving oral therapy with 2
with 0% in patients receiving risperidone 8 to 16 mg/day (n=198), or in placebo (n=225) (Prod Info RISPE
Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solut

3)  Pediatric 
a)  In a 3-week double-blind, placebo-controlled trial in pediatric patients with bipolar mania, nausea occu
with risperidone 0.5 to 2.5 mg daily (n=50), 13% in patients treated with 3 to 6 mg daily (n=61), compared
(Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating table
(R) oral solution, 2007). 

 
3.3.4.I   Pancreatitis 

1)  During postmarketing risperidone use, pancreatitis has been reported (Prod Info RISPERDAL(R) oral table
(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007; Prod Info RISPE
acting injection, 2009). 
2)  In one study of reported cases (n=192) of antipsychotic-induced pancreatitis, 16% of the cases were asso
at a mean daily dose of 4 milligrams. In most patients, time to onset of pancreatitis was within 6 months after 
al, 2003c). 
3)  A 32-year-old, male, chronic, paranoid schizophrenic, patient developed cholestatic hepatitis and pancrea
risperidone 2 milligrams (mg) daily. He had a sudden onset of nausea, anorexia, vomiting, abdominal pain, ja
colored stools. He had no history of abdominal trauma, alcohol, or drug abuse and tests for autoimmune dise
A, B, and C were all negative. Initial laboratory results were: amylase, 1,617 international units/L; AST, 179 in
international units/L; GGT, 448 international units/L; AP, 367 international units/L; TB, 2.8 mg/dL; CB, 1.9 mg
risperidone, the patient improved clinically and his laboratory results were: amylase, 113 international units/L
ALT, 118 international units/L; GGT, 292 international units/L; AP, 284 international units/L; TB, 0.7 internatio
units/L (Cordeiro & lkis, 2001). 
4)  A 32-year-old male was diagnosed with pancreatitis after he complained of diffuse abdominal pain, nause
after starting risperidone therapy. His initial amylase level was 1087 international units (international units)/lite
slight glycemic elevation, but no other changes in liver function tests. His risperidone was tapered off over 2 w
147 international units/L (Berent et al, 1997). 

 
3.3.4.J   Summary 

1)  Hypersalivation, pancreatitis, constipation, diarrhea, nausea, dyspepsia, vomiting, abdominal pain, toothac
dysphagia, melena, flatulence, fecal incontinence, rectal hemorrhage, gingivitis, and gastroesophageal reflux 
risperidone therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally dis
Info RISPERDAL(R) oral solution, 2007; Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

 
3.3.4.K   Toothache 

1)  Incidence: intramuscular, 1% to 3% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  In a 12-week placebo-controlled trial of adult schizophrenic patients, toothache was reported in 1% and 3%
(n=99) and 50 mg (n=103) of risperidone intramuscular therapy, respectively, compared with 0% in placebo (
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CONSTA(R) long acting injection, 2009). 
 
3.3.4.L   Vomiting 

1)  Incidence: oral, children, 10% to 12% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL
tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophrenia, less than 2%; bipo
(Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Adult 

a)  Vomiting was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar disord
trials of various design types in patients receiving long-acting intramuscular risperidone for schizophrenia
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

3)  Pediatric 
a)  In a 3-week double-blind, placebo-controlled trial in pediatric patients with bipolar mania, vomiting occ
with risperidone 0.5 to 2.5 mg daily (n=50), 10% in patients treated with 3 to 6 mg daily (n=61), compared
(Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating table
(R) oral solution, 2007). 

 
3.3.4.M   Xerostomia 

1)  Incidence: oral, adults, up to 4%; children, up to 13% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod I
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophrenia, 0% 
CONSTA(R) long acting injection, 2009) 
2)  Adult 

a)  During a 12-week, double-blind, placebo-control trial of schizophrenic patients, dry mouth was reporte
risperidone 25 mg long-acting injection (n=99) and 7% of patients receiving risperidone 50 mg long-actin
with 1% of patients receiving placebo (n=98) (Prod Info RISPERDAL(R) CONSTA(R) long acting injectio
clinical trials, dry mouth was reported up to 4% of adult patients receiving oral therapy (Prod Info RISPER
Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2

3)  Pediatric 
a)  In two 8-week double-blind, placebo-controlled trials in pediatric patients treated for irritability associa
incidence of dry mouth was 13% in patients treated with oral risperidone 0.5 to 4 mg daily (n=76), compa
(Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating table
(R) oral solution, 2007). 

 
3.3.5   Hematologic Effects 

Agranulocytosis 

Anemia 

Leukopenia 

Neutropenia 

Purpura 

Thrombocytopenia 

Thrombotic thrombocytopenic purpura 

 
3.3.5.A   Agranulocytosis 

1)  Agranulocytosis, including fatal cases, has been reported during postmarketing use of risperidone (Prod In
long acting injection, 2009; Prod Info RISPERDAL(R) oral tablets, solution, orally disintegrating tablets, 2008)
2)  A case report described agranulocytosis in a 40-year-old woman after 2 weeks of risperidone treatment. S
agranulocytosis with other antipsychotic therapies: chlorpromazine with carbamazepine (WBC count, 2500/m
haloperidol (WBC count, 2200/mm(3); neutrophil rate, 52%), and zuclopenthixol (WBC count, 2700/mm(3); ne
risperidone 4 mg/day, her WBC count was 2400/mm(3) and her neutrophil count was 32% (Finkel et al, 1998

 
3.3.5.B   Anemia 

1)  Incidence: oral, adults, up to 1% (Prod Info RISPERDAL(R) oral tablets, solution, orally disintegrating table
schizophrenia, less than 2%; bipolar I disorder, less than 4% (Prod Info RISPERDAL(R) CONSTA(R) long ac
2)  Anemia was reported in less than 1% of adult patients treated with oral risperidone 2 to 8 mg per day (n=3
risperidone greater than 8 to 16 mg/day (n=198), and 0% of those treated with placebo in three double-blind, 
weeks duration including adult patients being treated for schizophrenia (Prod Info RISPERDAL(R) oral tablets
tablets, 2008). 
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3)  Anemia was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar disorder pat
of various design types in patients receiving long-acting intramuscular risperidone for schizophrenia and bipo
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

 
3.3.5.C   Leukopenia 

1)  Leukopenia has been reported during postmarketing use of risperidone. The potential risk factors include 
induced leukopenia and neutropenia. These patients should have frequent monitoring of CBC during the first 
Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
2)  A case report described leukopenia in a 32-year-old man following treatment with risperidone and aripipra
history of paranoid schizophrenia, had been initiated on risperidone 2 mg/day a few years earlier. Although he
results of his annual physical exam were normal, laboratory assessment showed a WBC and absolute neutro
and 1.27 x 10(9), respectively. Risperidone-induced leukopenia was suspected and the patient agreed to red
mg/day. A few weeks later, a lab workup showed WBC count and ANC at 2.7 x 10(9) and 1.22 x 10(9), respe
risperidone was discontinued and the patient was initiated on aripiprazole 10 mg daily. He was evaluated eve
adverse effects. Six months later, his WBC count and ANC were 2.4 x 10(9) and 0.85 x 10(9), respectively, a
Two weeks later, he experienced paranoid delusions, irritable mood, and auditory hallucinations for which he 
admission, his WBC count and ANC were 6.4 x 10(9) and 1.29 x 10(9), respectively. He was discharged after
10 mg/day. At a follow-up appointment, his WBC count and ANC were again low (2.9 x 10(9) and 1.29 x 10(9
discontinue aripiprazole and treat the patient with paliperidone 6 mg and lithium 300 mg. Subsequent to the m
count and ANC increased to 3.3 x 10(9) and 1.42 x 10(9). A full hematologic workup was pending at the time 
Rubin, 2008). 
3)  A 63-year-old man developed leukopenia and neutropenia 1 week after beginning risperidone 2 mg twice 
reaction was confirmed upon rechallenge. He had experienced a similar reaction with clozapine (Dernovsek &
4)  A case of leukopenia, possibly related to risperidone, was reported following 7 days of therapy (2 to 6 mg/
count decreased from 5100/mm(3) to 3500/mm(3) over 7 days, and the neutrophil count decreased from 343
9, the neutrophil count had further decreased to 980/mm(3). The patient also had influenza during this same t
confounded the circumstances (Meylan et al, 1995). 

 
3.3.5.D   Neutropenia 

1)  Neutropenia has been reported during postmarketing use of risperidone. The potential risk factors include
induced leukopenia and neutropenia. These patients should be evaluated for signs of infection, and frequent 
few months of treatment is recommended. Patients with severe neutropenia (absolute neutrophil count less th
discontinue risperidone and have their WBC followed at discontinuation of treatment until recovery (Prod Info
long acting injection, 2009). 

 
3.3.5.E   Purpura 

1)  Incidence: adults, less than 1%; children, less than 5% (Prod Info RISPERDAL(R) oral tablets, solution, or
2)  During premarketing risperidone studies of various design types, purpura was reported in less than 1% of 
therapy, and in less than 5% of pediatric patients receiving oral therapy (Prod Info RISPERDAL(R) oral tablet
tablets, 2008). 
3)  During premarketing trials of approximately 1300 patients receiving oral risperidone, a 28-year-old female 
thrombotic thrombocytopenic purpura, which included fever, jaundice and bruising. The patient recovered foll
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

 
3.3.5.F   Thrombocytopenia 

1)  Thrombocytopenia has been reported during postmarketing use of risperidone (Prod Info RISPERDAL(R) 
injection, 2009; Prod Info RISPERDAL(R) oral tablets, solution, orally disintegrating tablets, 2008). 
2)  A case report described thrombocytopenia in a 48-year-old man following risperidone use. The patient, wh
hematological disorders, presented to the emergency room with sudden right hemiplegia, aphasia, and disori
hypertension but was not receiving medication for it. According to a brain CT scan, there was hemorrhaging i
Upon admission, his platelet count was 160,000/microliter and he was treated fairly conservatively. On day 3,
brain edema and underwent emergency surgery. His postoperative regimen included carbamazepine 600 mg
nizatidine 300 mg/day to prevent gastric ulcer, and nifedipine 40 mg/day for hypertension. At 2 days post-ope
agitation, emotional lability, and sensory aphasia and would not remain on bedrest. A diagnosis of postoperat
the patient was initiated on risperidone 1 mg twice daily resulting in an improvement in symptoms. Two weeks
38,000/microliter. Because thrombocytopenia was suspected and his delirium had improved, risperidone was
risperidone discontinuation, platelet count increased to 112,000/microliter. He continued to receive carbamaz
discharge, but nizatidine was discontinued 3 days after risperidone was discontinued. Upon discharge on pos
count was 158,000/microliter with WBC and RBC counts within normal limits. Two months later, his platelet c
(Semba & Okui, 2009). 

 
3.3.5.G   Thrombotic thrombocytopenic purpura 

1)  In a large open-marketing trial of approximately 1300 patients receiving oral risperidone therapy, a 28-yea
thrombotic thrombocytopenic purpura (TTP), which included fever, jaundice and bruising. The patient recover
The relationship of the TTP to risperidone is not known (Prod Info RISPERDAL(R) CONSTA(R) long acting in

 
3.3.6   Hepatic Effects 

Page 22 of 127MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.23, page 22

Case 3:09-cv-00080-TMB     Document 78-31      Filed 03/24/2010     Page 22 of 209



gamma-Glutamyltransferase deficiency 

Increased liver function test 

 
3.3.6.A   gamma-Glutamyltransferase deficiency 

1)  Reductions in plasma gamma-glutamyl transferase have been reported with risperidone therapy (Anon, 19
 
3.3.6.B   Increased liver function test 

1)  Incidence: oral, adults, up to 1%; children, up to 5% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Inf
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophrenia, less
than 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Increased hepatic enzymes were reported in less than 2% of schizophrenic patients and in less than 4% o
premarketing trials of various design types in patients receiving long-acting intramuscular risperidone for schi
(Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009).  
3)  During risperidone clinical trials, increased hepatic enzymes were reported in up to 1% of adult patients re
than 5% of pediatric patients receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info R
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 
4)  A 32-year-old male patient with chronic paranoid schizophrenia developed cholestatic hepatitis and pancre
risperidone 2 milligrams (mg) daily. He had a sudden onset of nausea, anorexia, vomiting, abdominal pain, ja
colored stools. He had no history of abdominal trauma, alcohol, or drug abuse, and tests for autoimmune dise
A, B, and C were all negative. Initial laboratory results were: amylase, 1,617 international units/L; AST, 179 in
international units/L; GGT, 448 international units/L; AP, 367 international units/L; TB, 2.8 mg/dL; and CB, 1.9
discontinuing risperidone, the patient improved clinically and his laboratory results were: amylase, 113 interna
international units/L; ALT, 118 international units/L; GGT, 292 international units/L; AP, 284 international units
and CB, 0.5 international units/L (Cordeiro & lkis, 2001). 
5)  Two patients developed moderate increases of liver function tests within the first 1 or 2 weeks of risperido
normalized spontaneously with only a slight decrease of 1 milligram in one patient and an unchanged dose in
to check liver function tests in the early phase of risperidone treatment (Whitworth et al, 1999). 
6)  An 81-year-old man with paranoid delusions, Parkinson's disease, dementia, and depression developed h
of risperidone 0.5 milligrams (mg). Other medications included aspirin, diltiazem, sublingual nitroglycerin, levo
liver functions tests had been normal before beginning risperidone. After 2 doses, he was noted to be jaundic
aminotransferase (AST) 434 units/liter (L), alanine aminotransferase (ALT) 101 units/L, total bilirubin 3.6 millig
alkaline phosphatase 244 units/L. Ultrasound showed mild splenomegaly and small gallstones. Two weeks af
risperidone, liver function tests were normal (Phillips et al, 1998). 

 
3.3.8   Musculoskeletal Effects 

Abnormal gait 

Arthralgia 

Decreased bone mineral density 

Myalgia 

Pain, in Extremity 

Summary 

 
3.3.8.A   Abnormal gait 

1)  Incidence: intramuscular, bipolar disorder, 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injectio
2)  In a 52-week, double-blind, placebo-controlled trial of bipolar I disorder patients, gait abnormality was repo
long-acting risperidone injection (n=72) compared with 0% in placebo (n=67) (Prod Info RISPERDAL(R) CON
2009). 

 
3.3.8.B   Arthralgia 

1)  Incidence: oral, schizophrenia, 2% to 3% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPER
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, bipolar I disorder, 4
CONSTA(R) long acting injection, 2009) 
2)  In a 52-week, double-blind, placebo-controlled trial of bipolar I disorder patients, arthralgia was reported in
acting risperidone injection (n=72) compared with 3% in placebo (n=67) (Prod Info RISPERDAL(R) CONSTA
3)  During risperidone clinical trials, arthralgia was reported in 2% to 3% of adult schizophrenic patients receiv
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RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod 
solution, 2007). 

 
3.3.8.C   Decreased bone mineral density 

1)  In a small study, decreased bone mineral density was observed in female, premenopausal schizophrenia 
(n=12; 3 to 6 milligrams (mg)/day for at least 24 months), but not in those receiving olanzapine (n=14; 15 to 2
Age-adjusted bone speed of sound was significantly lower in women treated with risperidone as compared w
when determined at the radius and phalanx (p less than 0.05), but not the tibia. This effect is most likely due t
hyperprolactinemia (Becker et al, 2003). 

 
3.3.8.D   Myalgia 

1)  Incidence: oral, adults, 0% to 2% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) 
tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophrenia, less than 2%; bipo
(Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Myalgia was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar disorder pat
of various design types in patients receiving long-acting intramuscular risperidone for schizophrenia and bipo
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
3)  During risperidone clinical trials, myalgia was reported in 0% to 2% of adult patients receiving oral therapy
tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) 

 
3.3.8.E   Pain, in Extremity 

1)  Incidence: intramuscular, schizophrenia, 2% to 6% (Prod Info RISPERDAL(R) CONSTA(R) long acting inj
2)  During a 12-week, double-blind, placebo-control trial of schizophrenic patients, pain in extremity was repo
risperidone 25 mg long-acting injection (n=99) and 2% of patients receiving risperidone 50 mg long-acting inje
1% of patients receiving placebo (n=98) (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

 
3.3.8.F   Summary 

1)  Arthralgia, myalgia, arthrosis, synostosis, skeletal pain, abnormal gait, and decreases in bone mineral den
risperidone therapy (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009; Prod Info RISPERDA
RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 

 
3.3.9   Neurologic Effects 

Akathisia 

Cerebrovascular accident 

Chorea 

Confusion 

Disturbance of attention 

Dizziness 

Dystonia 

EEG abnormality 

Extrapyramidal disease 

Headache 

Insomnia 

Paresthesia 

Parkinsonism 

Reduced sensation of skin 
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Seizure 

Somnolence 

Stuttering 

Summary 

Tardive dyskinesia 

Transient ischemic attack 

Tremor 

 
3.3.9.A   Akathisia 

1)  Incidence: oral, adults, 5% to 9%; children, up to 10% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod 
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophreni
RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Adult 

a)  In a 12-week placebo-controlled trial of adult schizophrenic patients, akathisia, including restlessness
patients receiving 25 mg (n=99) and 50 mg (n=103) of risperidone intramuscular therapy, respectively, co
(n=98) (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). During premarketing risperid
types, akathisia, which includes akathisia and hyperkinesia, was reported in 5% to 9% of adult patients re
RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; P
solution, 2007). 
b)  A 69-year-old woman suffered protracted akathisia after risperidone withdrawal. The akathisia and pa
with haloperidol therapy, but due to lack of efficacy she was switched to risperidone 1.5 milligrams (mg) t
persisted for 4 months and risperidone was discontinued. Her restlessness became worse during the firs
lorazepam. Five weeks later, propranolol therapy resulted in a gradual resolution of the akathisia (Roseb

3)  Pediatric 
a)  In a 6-week double-blind, placebo-controlled trial in pediatric patients with schizophrenia, akathisia oc
with risperidone 1 to 3 mg daily (n=55), 10% treated with 4 to 6 mg daily (n=51), compared with 6% in pla
RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; P
solution, 2007). 
b)  In a 3-week double-blind, placebo-controlled trial in pediatric patients with bipolar mania, akathisia oc
with risperidone 0.5 to 2.5 mg daily (n=50), 7% in patients treated with 3 to 6 mg daily (n=61), compared 
Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 20
oral solution, 2007). 

 
3.3.9.B   Cerebrovascular accident 

1)  Incidence: adults, less than 1%, children, less than 5% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007) 
2)  In premarketing oral risperidone clinical trials, cerebrovascular disorder was reported in less than 1% of ad
pediatric patients receiving risperidone therapy. During postmarketing period, cerebrovascular accidents have
of long-acting risperidone injection (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M
2007; Prod Info RISPERDAL(R) oral solution, 2007; Prod Info RISPERDAL(R) CONSTA(R) long acting inject
3)  Cerebrovascular adverse events (stroke, transient ischemic attack) occurred at a significantly higher rate i
85 years of age) who received risperidone compared to those given placebo. Individuals in these 4 placebo-c
97 years of age and were being treated for dementia-related psychosis (Prod Info RISPERDAL(R) oral tablet
(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 

 
3.3.9.C   Chorea 

1)  In a case report, chorea and tardive dyskinesia were reported in a 13 1/2 year-old female receiving risperi
initiation of risperidone and dose decrease, chorea-like movements were evident. Risperidone was discontinu
were decreased and at month 16, the movement disorder was resolved (Carroll et al, 1999). 

 
3.3.9.D   Confusion 

1)  Incidence: children, 5% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB or
Prod Info RISPERDAL(R) oral solution, 2007) 
2)  In two 8-week double-blind, placebo-controlled trials in pediatric patients treated for irritability associated w
incidence of confusion was 5% in patients treated with oral risperidone 0.5 to 4 mg daily (n=76), compared wi
Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; P
solution, 2007). 
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3.3.9.E   Disturbance of attention 
1)  Incidence: adults, 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  In a 52-week, double-blind, placebo-controlled trial of bipolar I disorder patients, disturbance in attention w
receiving long-acting risperidone intramuscular (n=72) compared with 0% in placebo (n=67) (Prod Info RISPE
acting injection, 2009). 

 
3.3.9.F   Dizziness 

1)  Incidence: oral, adults, 4% to 11%; children, 7% to 16% (Prod Info RISPERDAL(R) oral tablets, 2007; Pro
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophreni
3% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Adult 

a)  During a 12-week clinical trial in schizophrenic patients, dizziness was observed in 7% of patients rec
acting injection (n=99) and 11% of patients receiving risperidone 50 mg long-acting injection (n=103), co
receiving placebo (n=98). In a 24-month, double-blind, placebo-controlled trial of adult bipolar I disorder p
in 3% of patients receiving risperidone intramuscular (n=154) as monotherapy compared with 1% in plac
RISPERDAL(R) CONSTA(R) long acting injection, 2009). Dizziness was responsible for 1.4% and 1% of
schizophrenic adult trials in patients receiving oral therapy with 2 to 8 mg/day (n=366) and in 8 to 16 mg/
respectively, compared with 0% in placebo (n=225). 
b)  During premarketing risperidone studies of various design types, dizziness was reported in 4% to 10%
therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrat
RISPERDAL(R) oral solution, 2007). 

3)  Pediatric 
a)  In a 6-week double-blind, placebo-controlled trial in pediatric patients with schizophrenia, dizziness oc
with risperidone 1 to 3 mg daily (n=55), 14% treated with 4 to 6 mg daily (n=51), compared with 2% in pla
responsible for 2% of discontinuation of therapy in schizophrenic trials including pediatric patients treated
Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 20
oral solution, 2007). 
b)  In a 3-week double-blind, placebo-controlled trial in pediatric patients with bipolar mania, dizziness oc
with risperidone 0.5 to 2.5 mg daily (n=50), 13% in patients treated with 3 to 6 mg daily (n=61), compared
(Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating table
(R) oral solution, 2007). 
c)  In two 8-week double-blind, placebo-controlled trials in pediatric patients treated for irritability associa
incidence of dizziness was 9% in patients treated with oral risperidone 0.5 to 4 mg daily (n=76), compare
(Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating table
(R) oral solution, 2007). 

 
3.3.9.G   Dystonia 

1)  Incidence: oral, adults, less than 5% to 11%; children, 8% to 18% (Prod Info RISPERDAL(R) oral tablets, 
M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schiz
disorder, less than 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Dystonia, which includes spasm of the neck muscles, sometimes progressing to tightness of the throat, sw
and/or protrusion of the tongue, was reported in less than 2% of schizophrenic patients and in less than 4% o
premarketing trials of various design types in patients receiving long-acting intramuscular risperidone for schi
(Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). Dystonia was reported in 5% to 11% of a
therapy, and in 8% to 18% of pediatric patients receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 
M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 

 
3.3.9.H   EEG abnormality 

1)  In a case report, fifteen days after initiation of risperidone 2 milligrams (mg) per day, a 55-year-old man de
symptoms, with EEG (electroencephalogram) revealing bifrontal slow-wave abnormalities (De Leon et al, 199

 
3.3.9.I   Extrapyramidal disease 

1)  Summary 
a)  Extrapyramidal symptoms were reported in 7% to 31% of adult patients receiving oral risperidone the
risperidone, extrapyramidal symptoms were found to be dose-related (Prod Info RISPERDAL(R) oral tab
RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007)
extrapyramidal symptoms in patients treated with 25 mg long-acting risperidone injection was comparabl
higher in patients receiving 50 mg long-acting risperidone injection (Prod Info RISPERDAL(R) CONSTA(

2)  Incidence: adults, 7% to 31% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-T
2007; Prod Info RISPERDAL(R) oral solution, 2007) 
3)  Adult 

a)  In a 12-week, double-blind, placebo-controlled trial comparing 3 doses of long-acting risperidone (25 
placebo in patients with schizophrenia, the overall incidence of extrapyramidal symptoms in patients trea
risperidone injection was comparable to that of placebo but was higher in patients receiving 50 mg long-a
Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
b)  In two 8-week, fixed-dose trials of adult schizophrenia patients, extrapyramidal symptoms increased i
risperidone dose increased 7% to 31% in 1 mg to 16 mg treatment groups (Prod Info RISPERDAL(R) ora
RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007)
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c)  A 43-year-old male treated with risperidone 6 milligrams per day presented with episodic blepharospa
occurred spontaneously or were brought on by stress requiring him to discontinue driving. The more he t
tightly they closed (Ananth et al, 2000). 
d)  In a review of risperidone studies, factors associated with the development of extrapyramidal symptom
increase in severity with higher doses, especially above 8 milligrams (mg)/day (p less than 0.001). Also, 
extrapyramidal symptom rating scale (ESRS) was associated with a reduction in the severity of EPS (p le
noted that worse scores on the ESRS scale correspond with an increased time since diagnosis, especial
1999). 
e)  A 79-year-old woman treated with risperidone 1 milligram (mg) twice daily for behavior problems asso
severe extrapyramidal symptoms when donepezil 10 mg daily was added to her regimen. Risperidone w
decreased to 5 mg. There was a complete resolution of symptoms. The authors hypothesize that extrapy
to an excess in central acetylcholine while dopamine receptors were blocked (Magnuson et al, 1998). 
f)  Data from a multicenter comparative study of risperidone, placebo, and haloperidol revealed that rispe
extrapyramidal symptoms. Mean changes in Extrapyramidal Symptom Rating Scale (ESRS) scores from
significantly lower in each risperidone group than the haloperidol group (P less than 0.001). At 6 milligram
change score was not significantly different from that of the placebo group (Simpson & Lindenmayer, 199
g)  A 26-year-old man developed extrapyramidal symptoms the day after starting risperidone 4 milligram
breathing which his physician characterized as possible laryngospasm. This resolved after the medicatio
later, the patient requested that the risperidone be restarted. Risperidone 2 mg was restarted and after 2
and very distressing tongue movements. The risperidone was decreased to 1 mg and these symptoms s
1997). 
h)  A 55-year-old man with a left acoustic neurinoma (a manifestation of his neurofibromatosis) develope
reaction to risperidone. Over a period of 10 years, he had experienced a gradual deterioration with period
ideation. He was started on risperidone 2 milligrams daily. Fifteen days later, he experienced multiple sym
cogwheeling, and slowness. Risperidone was discontinued and he returned to baseline (De Leon et al, 1
i)  Acute dystonia with an oculogyric crisis occurred in a 33-year-old male with paranoid schizophrenia du
treatment after a period of noncompliance. Following a 2-month period of noncompliance, he restarted ris
milligrams (mg) twice daily by the third day of treatment; the next day he experienced intermittent retroco
both eyes for 2 hours. The only other medication at the time of this dystonic reaction was clonazepam 3 
with benztropine 2 mg IM (intramuscular) and all signs resolved; a second dose was given when he com
which resolved 30 minutes after treatment. He continued risperidone, clonazepam, and benztropine 1 mg
which he discontinued the benztropine. At a 1-month follow-up, there was no further indication of dystoni
reaction occurred in a 34-year-old schizophrenic male who was titrated in 3 days up to risperidone 3 milli
noncompliant period in which he used crack cocaine. He experienced rigid extremities, mild torticollis, ton
laryngospasm and was cyanotic. He was treated with diphenhydramine 50 milligrams intravenously with 
symptoms within 10 minutes. Risperidone dose was decreased to 1 mg twice daily and titrated more slow
(Brody, 1996). 
j)  Acute dystonia occurred in a 17-year-old male with new onset schizophrenia who had been administe
twice daily. After 3 doses, he experienced throat restriction, thickening of the tongue, increased salivation
minutes, mild cogwheel rigidity, and stiffness. Risperidone was reduced to 2 mg at bedtime and benztrop
Benztropine 2 mg IM was given. Risperidone 2 mg at bedtime and benztropine 2 mg twice daily were giv
he showed increased mental and autonomic instability; risperidone was reduced to 2 mg at bedtime, ben
and two doses of lorazepam 1 mg were given. All medications were then discontinued and all symptoms
Manchanda, 1996). 

4)  Pediatric 
a)  A 12-year-old boy, with attention-deficit hyperactivity disorder and psychotic symptoms, developed ex
treatment with risperidone and several other drugs. On the day before a laser treatment to remove a birth
risperidone 1 milligram (mg) twice daily in addition to sertraline 25 mg per day and methylphenidate 10 m
premedications for the procedure included morphine, ketorolac, and tropisetron. Eight hours after the pro
of breath, stiffness, difficulty talking and moving, had slurred speech, and was unable to close his mouth.
shoulders, neck, and head and progressed to jerking movements of his jaw and arms. He was treated wi
for these acute dystonic reactions and his symptoms gradually improved. His risperidone dose was decre
ketorolac and tropisetron were eliminated from the premedication regimen (due to potential synergism fo
reactions). There was no recurrence of dystonic symptoms during the remaining five laser procedures (T
b)  A 7-year-old boy developed hypertonicity of the extremities, confusion, lethargy, and limited tongue m
risperidone 1 milligram (mg) for attention deficit hyperactivity disorder. Two doses of diphenhydramine di
child recovered the following day (Gesell & Stephen, 1997h). 

See Drug Consult reference: NEUROLEPTIC-INDUCED EXTRAPYRAMIDAL REACTIONS 
 
3.3.9.J   Headache 

1)  Incidence: intramuscular, 15% to 21% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009)
2)  During a 12-week, double-blind, placebo-control trial of schizophrenic patients, headache was reported in 
risperidone 25 mg long-acting injection (n=99) and 21% of patients receiving risperidone 50 mg long-acting in
12% of patients receiving placebo (n=98) (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009)

 
3.3.9.K   Insomnia 

1)  Incidence: oral, adults, less than 1%; children, less than 5% (Prod Info RISPERDAL(R) oral tablets, 2007; 
TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizop
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disorder, less than 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Insomnia was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar disorder p
of various design types in patients receiving long-acting intramuscular risperidone for schizophrenia and bipo
RISPERDAL(R) CONSTA(R) long acting injection, 2009). Insomnia was reported in less than 1% of adult pat
in less than 5% of pediatric patients receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 

 
3.3.9.L   Paresthesia 

1)  Incidence: intramuscular, schizophrenia, less than 2%; bipolar I disorder, less than 4% (Prod Info RISPER
injection, 2009) 
2)  Paresthesia was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar disorde
trials of various design types in patients receiving long-acting intramuscular risperidone for schizophrenia and
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
3)  Six patients (aged 37 to 65 years old) developed burning paresthesias while on risperidone therapy. The l
feet, lower body, back, face, arms, throat, and chest. The burning resolved with continued therapy in two case
discontinued in the other 4 cases (Heimberg & Yearian, 1996). 

 
3.3.9.M   Parkinsonism 

1)  Incidence: oral, adults, 0.6% to 20%; children, 2% to 16% (Prod Info RISPERDAL(R) oral tablets, 2007; P
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophreni
15% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  During risperidone clinical trials, parkinsonism, which includes extrapyramidal disorder, musculoskeletal st
bradykinesia, was reported in 8% to 15% of adult patients receiving intramuscular therapy for schizophrenia. 
muscle rigidity, hypokinesia, cogwheel rigidity, and bradykinesia, was reported in 15% of patients receiving in
disorder (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). Adult patients receiving oral the
in 2% to 16% of pediatric patients receiving oral therapy. Parkinsonism was responsible for 0.4% of discontin
adult trials in patients receiving oral therapy with 1 to 6 mg/day (n=448) compared with 0% in placebo (n=424
tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) 
3)  The results of a cohort study indicate that high-dose atypical antipsychotic therapy carries a similar risk fo
parkinsonism as does typical antipsychotic therapy. In a population-based, retrospective cohort study, adults 
evidence of dementia were followed for up to 1 year for the development of parkinsonism symptoms associat
antipsychotic use. As compared with older adults receiving atypical antipsychotic therapy (ie, olanzapine, risp
parkinsonism was 30% more likely to occur in those taking typical antipsychotics (ie, chlorpromazine, haloper
HR, 1.3; 95% CI, 1.04 to 1.58), and 60% less likely to occur in patients who did not receive either therapy (HR
Older adults using higher potency typical antipsychotics had almost a 50% greater risk of experiencing parkin
patients prescribed atypical antipsychotics (all were considered lower potency) (HR, 1.44; 95% CI, 1.13 to 1.8
receiving lower potency typical antipsychotics, the risk of developing parkinsonism was no different from that 
antipsychotics (HR, 0.75; 95% CI. 0.48 to 1.15). In addition, a positive dose-related relationship was observed
incident parkinsonism and the use of atypical antipsychotics. The risk for developing parkinsonism was more 
using a high-dose atypical antipsychotic agent as compared with those prescribed a low-dose atypical antipsy
1.42 to 3.02). Furthermore, patients taking a typical antipsychotic were found to have a similar risk for the dev
patients receiving high-dose atypical antipsychotic therapy (p=ns). The authors conclude that atypical antipsy
typical antipsychotics when dose and potency are considered (Rochon et al, 2005). 

 
3.3.9.N   Reduced sensation of skin 

1)  Incidence: intramuscular, schizophrenia, 2% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection,
2)  During a 12-week, double-blind, placebo-control trial of schizophrenic patients, hypoesthesia was reported
risperidone 25 mg long-acting injection (n=99) and 0% of patients receiving risperidone 50 mg long-acting inje
0% of patients receiving placebo (n=98) (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

 
3.3.9.O   Seizure 

1)  Incidence: 0.3% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally dis
Info RISPERDAL(R) oral solution, 2007; Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  During premarketing trials, seizures occurred in 0.3% of patients receiving oral risperidone (9/2607) (Prod
2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solu
patients receiving intramuscular risperidone (5/1499) (Prod Info RISPERDAL(R) CONSTA(R) long acting inje
with oral therapy were associated with hyponatremia. Risperidone should be used cautiously in patients with 
RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod 
solution, 2007; Diaz, 1996). 
3)  A 64-year-old woman experienced a seizure 2 days after beginning risperidone therapy. She received two
2 mg doses before having a 1-minute generalized tonic-clonic seizure with a 5-minute postictal confusion per
risperidone therapy, she also received trimethoprim-sulfamethoxazole for a urinary tract infection and astemiz
risperidone was restarted at 0.5 mg/day and increased to 0.5 mg twice daily with control of her psychotic sym
(Lane et al, 1998). 

 
3.3.9.P   Somnolence 

1)  Incidence: oral, adults, 5% to 14%; children, 12% to 67% (Prod Info RISPERDAL(R) oral tablets, 2007; Pr
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophreni
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7% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Adult 

a)  During risperidone clinical trials of various design types, somnolence was reported in 5% to 6% of adu
intramuscular therapy for schizophrenia and 7% in patients with bipolar disorder (Prod Info RISPERDAL(
injection, 2009), and in 5% to 14% of adult patients receiving oral therapy. Somnolence was responsible 
discontinuation of therapy in schizophrenic adult trials in patients receiving oral therapy with 2 to 8 mg/da
or greater (n=198), respectively, compared with 0% in placebo (n=225) (Prod Info RISPERDAL(R) oral ta
RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007)

3)  Pediatric 
a)  In a 6-week double-blind, placebo-controlled trial in pediatric patients with schizophrenia, somnolence
treated with risperidone 1 to 3 mg daily (n=55), 12% treated with 4 to 6 mg daily (n=51), compared with 4
Somnolence was responsible for 2% of discontinuation of therapy in schizophrenic trials including pediat
risperidone (n=106) (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orall
Prod Info RISPERDAL(R) oral solution, 2007). 
b)  In a 3-week double-blind, placebo-controlled trial in pediatric patients with bipolar mania, somnolence
treated with risperidone 0.5 to 2.5 mg daily (n=50), 56% in patients treated with 3 to 6 mg daily (n=61), co
(n=58). Somnolence was responsible for 5% of discontinuation of therapy in bipolar mania trials including
risperidone (n=111) (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orall
Prod Info RISPERDAL(R) oral solution, 2007). 
c)  In two 8-week double-blind, placebo-controlled trials in pediatric patients treated for irritability associa
incidence of somnolence was 67% in patients treated with oral risperidone 0.5 to 4 mg daily (n=76), com
(n=80) (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrati
RISPERDAL(R) oral solution, 2007). 

 
3.3.9.Q   Stuttering 

1)  A 32-year-old Korean patient with a prior history of stuttering demonstrated a recurrence of stuttering with 
day 5 of hospitalization. The dosage was increased to 8 milligrams daily on day 25 and the stuttering was mo
auditory hallucinations and idea of reference, the dosage was maintained. On day 48, the stuttering was lesse

 
3.3.9.R   Summary 

1)  Stutter, chorea, EEG (electroencephalogram) abnormalities, extrapyramidal symptoms, catatonia, tardive 
seizures, somnolence, dizziness, insomnia, headache, amnesia, vertigo, stupor, confusion, impaired concent
paralysis, torticollis, coma, migraine, withdrawal syndrome, sleep-related eating disorder, and yawning have b
administration (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegr
RISPERDAL(R) oral solution, 2007; Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

 
3.3.9.S   Tardive dyskinesia 

1)  Incidence: oral, adults, less than 1%; children, less than 5% (Prod Info RISPERDAL(R) oral tablets, 2007; 
TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizop
disorder, up to 6% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Tardive dyskinsia was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar di
premarketing trials of various design types in patients receiving long-acting intramuscular risperidone for schi
(Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
3)  During premarketing risperidone studies of various design types, tardive dyskinesia was reported in less th
receiving oral therapy, and in less than 5% of pediatric patients receiving oral therapy (Prod Info RISPERDAL
RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 
4)  In a 52-week, double-blind, placebo-controlled trial in patients with bipolar disorder, dyskinesia was report
long-acting risperidone injection (n=72) compared with 3% receiving placebo (n=67) (Prod Info RISPERDAL(
injection, 2009). 
5)  A potentially irreversible tardive dyskinesia may develop in patients receiving antipsychotic drugs; this may
treatment and the cumulative dose. Less commonly, the syndrome can develop after brief treatment periods a
mask the underlying process by suppressing the signs and symptoms of the syndrome. The prevalence of the
highest among the elderly, especially elderly women; however, it is impossible to rely upon prevalence to esti
develop the syndrome. The syndrome may remit partially or completely upon discontinuation of the antipsych
RISPERDAL(R) CONSTA(R) long acting injection, 2009; Prod Info RISPERDAL(R) oral tablets, oral solution,
2006; Carroll et al, 1999; Saran, 1998; Sakkas et al, 1998; Campbell, 1999; Gwinn & Caviness, 1997; Meco e
6)  The use of long-acting risperidone in schizophrenic patients has been associated with a low incidence of e
well as improvement in existing dyskinesia. In an open label trial (n=725), patients with stable schizophrenia o
received long-acting risperidone in 25 mg, 50 mg, or 75 mg intramuscular doses every 2 weeks for up to 50 w
via the Extrapyramidal Symptom Rating Scale (ESRS) at months 1, 2, 3, 6, 9, and 12; tardive dyskinesia was
"mild" scores or 1 or more "moderate" scores on the ESRS dyskinesia 7-item subscale over at least a 4-week
whom ESRS data were available, 530 (80.1%) had no dyskinesia and 132 (19.2%) has existing dyskinesia at
tardive dyskinesia was observed in 0.94% (5/530) of patients without dyskinesia at baseline. This represents 
when adjusted for study drug exposure or when assessed by Kaplan-Meier survival analysis (95% confidence
incidence of tardive dyskinesia was similar among all doses, with no observation of a dose-dependent effect. 
existing at baseline, mean ESRS scores were significantly improved from baseline to endpoint (6.9 vs 4.6, res
(Gharabawi et al, 2005). 
7)  Case Reports 
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a)  Tardive dyskinesia (TD) has been reported in a 24-year-old male following risperidone treatment for T
15, the patient developed repetitive twisting movements of his head and neck. Nine years following the o
diagnosed with TS. He experienced motor and phonic tics, along with obsessional thoughts. Sertraline (5
mg/day) was initiated. No follow-up was available. The patient returned for treatment with identical sympt
and fluoxetine (40 mg/day) were initiated and maintained. His tics were mild, but the patient developed o
movements of the lower jaw after 4 months of treatment. Treatment with risperidone was discontinued an
was initiated. The patient experienced a significant improvement in dyskinetic symptoms within about 45 
significantly worsened causing severe distress (Thomas et al, 2009). 
b)  Tardive dyskinesia (TD) has been reported in a 44-year-old female following risperidone treatment fo
The patient suffered for 4 years with delusions, hallucinations, alogia, and had minimal contact with realit
episode, she was hospitalized and risperidone 4 mg/day was initiated. Symptoms improved, but without 
discharge, the patient maintained her risperidone dose without issue for approximately 4 years. Her rispe
mg/day following a worsening of positive psychotic symptoms. Within 2 weeks, she experienced partial re
significant reduction of aggression, hostility and auditory hallucinations. However, the patient reported ab
lips, mouth, tongue, and lower extremities 4 months following the increased risperidone dose. With no fa
disorders and testing results were normal, the patient was diagnosed with neuroleptic-induced TD. Rispe
aripiprazole 15 mg/day, and was gradually discontinued. Her severity of TD started to subside within 2 w
aripiprazole with no reoccurrence of TD or other involuntary movements or psychotic symptoms (Caykoy
c)  In a substudy (n=21) of a randomized double-blind, placebo-controlled trial, a 51-year-old female dev
manifested by involuntary tongue movements during maintenance. For the substudy, the mean risperido
first 10 weeks (acute) and 1.36 mg per day (maintenance). During the acute phase, prolactin level was 2
maintenance after 41 weeks from initial risperidone dose, prolactin was 199.6 nanograms/mL. Prolactin r
nanograms/mL after 5.1 years (Hellings et al, 2005). 
d)  In case reports, risperidone has caused tardive dyskinesias with doses as low as 1 milligrams (mg) d
course of therapy as short as 8 months (Sakkas et al, 1998). In patients with a history of tardive dyskines
their dyskinesia or made it reappear within 1 week of therapy (Sherr & Thaker, 1998). Several more case
risperidone have been reported in the literature (Campbell, 1999). 
e)  A 69-year-old man with a long history of bipolar disorder developed involuntary oral-buccal-lingual dys
treated with risperidone. A few months after being treated with valproic acid, lorazepam, bupropion, trihe
milligrams (mg) twice daily, he developed involuntary mouth movements, tremor, slowness, and difficulty
risperidone and trihexyphenidyl were discontinued. Three weeks later the movements and parkinsonism 
was no rigidity present but the dyskinesia persisted. The patient was then lost to follow-up. The authors b
and parkinsonism was induced by risperidone and that the bupropion may have contributed. However, si
after discontinuation of risperidone, they believe that the risperidone was mostly responsible for these ex
Caviness, 1997). 

 
3.3.9.T   Transient ischemic attack 

1)  Cerebrovascular adverse events (eg, stroke, transient ischemic attack) occurred at a significantly higher ra
age 85 years of age) who received oral risperidone compared to those given placebo. Individuals in these 4 p
from 73 to 97 years of age and were being treated for dementia-related psychosis, which is not an approved 
RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod 
solution, 2007; Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

 
3.3.9.U   Tremor 

1)  Incidence: oral, adults, up to 5% to 6%; children, 10% to 12% (Prod Info RISPERDAL(R) oral tablets, 2007
TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizop
disorder, 24% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Adult 

a)  During a 12-week, double-blind, placebo-control trial of schizophrenic patients, tremor was reported in
risperidone 25 mg long-acting injection (n=99) and 3% of patients receiving risperidone 50 mg long-actin
with 0% of patients receiving placebo (n=98). In a 52-week, double-blind, placebo-controlled trial of bipol
reported in 24% of patients receiving long-acting risperidone intramuscular (n=72) compared with 16% in
RISPERDAL(R) CONSTA(R) long acting injection, 2009). Adult patients receiving oral therapy reported t
(Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating table
(R) oral solution, 2007). 

3)  Pediatric 
a)  In a 6-week double-blind, placebo-controlled trial in pediatric patients with schizophrenia, tremor occu
with risperidone 1 to 3 mg daily (n=55), 10% treated with 4 to 6 mg daily (n=51), compared with 6% in pla
RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; P
solution, 2007). 
b)  In two 8-week double-blind, placebo-controlled trials in pediatric patients treated for irritability associa
incidence of tremor was 12% in patients treated with oral risperidone 0.5 to 4 mg daily (n=76), compared
Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 20
oral solution, 2007). 

 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Abnormal vision 
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1)  Incidence: oral, adults, 1% to 3%; children, 4% to 7% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod I
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophrenia, 2% 
CONSTA(R) long acting injection, 2009) 
2)  During a 12-week, double-blind, placebo-control trial of schizophrenic patients, blurred vision was reported
risperidone 25 mg long-acting injection (n=99) and 3% of patients receiving risperidone 50 mg long-acting inje
0% of patients receiving placebo (n=98) (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
3)  During risperidone clinical trials, abnormal vision was reported in 1% to 3% of adult patients receiving oral
pediatric patients receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(
tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 

 
3.3.12   Psychiatric Effects 

Agitation 

Anxiety 

Catatonia 

Delirium 

Fatigue 

Mania 

Nocturnal sleep-related eating disorder 

Obsessive-compulsive disorder 

Summary 

 
3.3.12.A   Agitation 

1)  Incidence: oral, adults, less than 1%; children, less than 5% (Prod Info RISPERDAL(R) oral tablets, 2007; 
TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizop
disorder, less than 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Agitation was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar disorder pa
of various design types in patients receiving long-acting intramuscular risperidone for schizophrenia and bipo
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
3)  During risperidone clinical trials, agitation was reported in less than 1% of adult patients receiving oral the
pediatric patients receiving oral therapy. Agitation was responsible for 1.1% and 1% of discontinuation of ther
in patients receiving oral therapy with 2 to 8 mg/day (n=366) and in 8 to 16 mg/day or greater (n=198), respec
placebo (n=225) (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disinte
RISPERDAL(R) oral solution, 2007). 
4)  Agitation and aggressive reaction occurred in 1% or more (and were at least as frequent among) risperido
mg/day or less) than among placebo-treated patients (Diaz, 1996). 

 
3.3.12.B   Anxiety 

1)  Incidence: oral, adults, 2% to 16%; children, up to 16% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophreni
disorder, less than 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Adult 

a)  Anxiety was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar disorde
trials of various design types in patients receiving long-acting intramuscular risperidone for schizophrenia
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
b)  During risperidone clinical trials, anxiety was reported in 2% to 16% of adult patients receiving oral th
M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 

3)  Pediatric 
a)  In a 6-week double-blind, placebo-controlled trial in pediatric patients with schizophrenia, anxiety occu
with risperidone 1 to 3 mg daily (n=55), 6% treated with 4 to 6 mg daily (n=51), compared with 0% in plac
responsible for 1% of discontinuation of therapy in schizophrenic trials including pediatric patients treated
Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 20
oral solution, 2007). 
b)  In a 3-week double-blind, placebo-controlled trial in pediatric patients with bipolar mania, anxiety occu
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with risperidone 0.5 to 2.5 mg daily (n=50), 8% in patients treated with 3 to 6 mg daily (n=61), compared 
Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 20
oral solution, 2007). 
c)  In two 8-week double-blind, placebo-controlled trials in pediatric patients treated for irritability associa
incidence of anxiety was 16% in patients treated with oral risperidone 0.5 to 4 mg daily (n=76), compared
(Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating table
(R) oral solution, 2007). 

 
3.3.12.C   Catatonia 

1)  A 61-year-old schizophrenic woman developed catatonia after beginning risperidone 2 milligrams (mg) da
frontal lobotomy 36 years previously. She had been receiving fluphenazine decanoate 25 mg intramuscularly 
her last dose, she began risperidone which was increased to 5 mg. Catatonic symptoms worsened and she w
placed on clozapine. Her catatonia subsided within 5 days (Bahro et al, 1999). 

 
3.3.12.D   Delirium 

1)  Three cases of possible risperidone-induced delirium were reported in patients aged 71, 83, and 83 years
being treated for major depression with psychotic features. In each case, the mania abated after risperidone w
acknowledge that the delirium may have been multifactorial in etiology, however, risperidone use appeared to
Springer et al, 1998). 
2)  An 85-year-old woman with schizophreniform disorder was treated with risperidone 1 milligrams (mg) daily
twice daily after 4 days with resultant delirium. The woman was restless, disoriented, and hallucinating. Rispe
recovered after 18 hours (Tavcar & Dernovsek, 1998). 

 
3.3.12.E   Fatigue 

1)  Incidence: oral, adults, 1% to 3%; children, 18% to 42% .(Prod Info RISPERDAL(R) oral tablets, 2007; Pro
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophreni
RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Adults 

a)  During a 12-week, double-blind, placebo-control trial of schizophrenic patients, fatigue, which includes
patients receiving risperidone 25 mg long-acting injection (n=99) and 9% of patients receiving risperidone
(n=103), compared with 0% of patients receiving placebo (n=98) (Prod Info RISPERDAL(R) CONSTA(R)
b)  During risperidone clinical trials, fatigue was reported in 1% to 3% of adult patients receiving oral ther
oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPER

3)  Pediatrics 
a)  In a 3-week double-blind, placebo-controlled trial in pediatric patients with bipolar mania, fatigue occu
with risperidone 0.5 to 2.5 mg daily (n=50), 30% in patients treated with 3 to 6 mg daily (n=61), compared
(Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating table
(R) oral solution, 2007). 
b)  In two 8-week double-blind, placebo-controlled trials in pediatric patients treated for irritability associa
incidence of fatigue was 42% in patients treated with oral risperidone 0.5 to 4 mg daily (n=76), compared
(Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating table
(R) oral solution, 2007). 

 
3.3.12.F   Mania 

1)  Mania has been reported during postmarketing use of risperidone (Prod Info RISPERDAL(R) oral tablets, 
M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007; Prod Info RISPERDA
injection, 2009). 
2)  A review of the literature identified 16 cases of mania related to risperidone therapy. Patients were treated
schizoaffective, bipolar type, mixed (n=2); schizoaffective, bipolar type, depressed (n=4); schizophrenia (n=5)
(n=2); recurrent depression, psychotic (n=1); and bipolar type I, manic (n=2). The onset of development of ma
40 days. Five of 16 patients were receiving no other medications and in 6 cases it wasn't determined if there w
Two patients received valproate, 1 lithium, and 1 haloperidol concomitantly, which makes causality difficult to
was continued and manic symptoms resolved without treatment. On 7 occasions, risperidone was discontinue
instances, risperidone was either continued with antimanic medications or reduced in dosage, or both. Remis
occurred within 2 to 14 days, although there was one case where it took 60 days for manic symptoms to reso
3)  Four cases of mania developing after beginning risperidone therapy were presented. Two patients were tr
risperidone 5 and 6 milligrams (mg) while 1 patient was treated for schizoaffective disorder with risperidone 2
of the most predominant symptoms. In 1 patient, only risperidone discontinuation was needed to resolve the m
patient, carbamazepine, benzodiazepines, and neuroleptics were required for control. In the schizoaffective p
(Zolezzi & Badr, 1999). 
4)  Mania occurred in a 50-year-old male with chronic schizophrenia and mild mental retardation. He had bee
risperidone was started and titrated to 9 milligrams/day (mg/day) within 12 days. Forty days later he exhibited
was reduced to 6 mg/day and clonazepam 2 mg was initiated. A week later the patient was hospitalized and, 
treated with lithium, valproic acid, and haloperidol until the mania resolved (Diaz, 1996). 
5)  Three cases of mania developing within days of starting risperidone therapy were reported. The patient's d
schizoaffective disorder, one with schizophrenia, and one with bipolar I disorder. Risperidone was discontinue
decreased in the last 2 patients with resolution of symptoms (Schnierow & Graeber, 1996). 
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3.3.12.G   Nocturnal sleep-related eating disorder 
1)  Risperidone-induced sleep-related eating disorder was observed in a 68-year-old man following the admin
treatment of vascular dementia. The patient's psychotic symptoms resolved after his daily dose of risperidone
(mg) to 2 mg; however, he began experiencing sleep disturbances almost nightly, including episodes during w
quantities of food while asleep. These episodes persisted for 2 months and then quickly resolved when the do
(Lu & Shen, 2004). 

 
3.3.12.H   Obsessive-compulsive disorder 

1)  A schizophrenic man developed obsessive imagery after being treated with risperidone 4 milligrams/day (
also receiving valproate, trihexyphenidyl, and zuclopenthixol. He repeatedly saw the image of a person's face
This disappeared after the dosage of risperidone was decreased to 3 mg/day (Mahendran, 1999). 
2)  A 26-year-old woman with schizophrenia developed obsessive-compulsive symptoms after 2 weeks of risp
receiving risperidone 4 milligrams (mg) daily when she experienced excessive thoughts about playing mahjon
mg without success. Clomipramine 25 mg was added and the ruminations disappeared. The clomipramine wa
weeks and she was maintained on risperidone 1 mg daily (Mahendran, 1998). 

 
3.3.12.I   Summary 

1)  Nervousness, depression, psychosis, apathy, delusion, euphoria, emotional lability, and delirium have bee
risperidone therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally dis
Info RISPERDAL(R) oral solution, 2007; Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

 
3.3.13   Renal Effects 

Hemorrhagic cystitis 

Urinary incontinence 

 
3.3.13.A   Hemorrhagic cystitis 

1)  An 11-year-old boy with significant behavioral problems developed hemorrhagic cystitis 1 week after begin
medications included fluoxetine, valproic acid, benztropine, haloperidol, clonidine, trazodone, and nasal desm
acute onset of dysuria and increased frequency with gross hematuria. There were no signs of viral illness and
Ultrasonography showed a thickened bladder wall and mild hydronephrosis. Symptoms were not relieved with
sulfamethoxazole. Risperidone was withdrawn and symptoms resolved within a week. At a 1-month follow-up
and ultrasonography showed a normal thin-walled bladder (Hudson & Cain, 1998). 

 
3.3.13.B   Urinary incontinence 

1)  Incidence: oral, adults, 2%; children, up to 22% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RI
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophrenia, less
than 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Adult 

a)  Urinary incontinence was reported in less than 2% of schizophrenic patients and in less than 4% of bi
premarketing trials of various design types in patients receiving long-acting intramuscular risperidone for 
disorder (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
b)  During risperidone clinical trials, urinary incontinence was reported in 2% of adult patients receiving o
RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; P
solution, 2007). 
c)  There was a temporal correlation with risperidone therapy and urinary incontinence in 2 case reports.
incontinence with risperidone 4 milligrams daily. Upon discontinuation of risperidone, urinary incontinenc

3)  Pediatric 
a)  In a 3-week double-blind, placebo-controlled trial in pediatric patients with bipolar mania, urinary incon
patients treated with risperidone 0.5 to 2.5 mg daily (n=50), 5% in patients treated with 3 to 6 mg daily (n
placebo (n=58) (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally dis
Info RISPERDAL(R) oral solution, 2007). 
b)  In two 8-week double-blind, placebo-controlled trials in pediatric patients treated for irritability associa
incidence of urinary incontinence was 22% in patients treated with oral risperidone 0.5 to 4 mg daily (n=7
placebo (n=80) (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally dis
Info RISPERDAL(R) oral solution, 2007). 

 
3.3.14   Reproductive Effects 

Abnormal ejaculation 

Absence of ejaculation 
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Amenorrhea 

Erectile dysfunction 

Priapism 

Summary 

 
3.3.14.A   Abnormal ejaculation 

1)  Incidence: oral, adults, less than 1%; children, less than 5% (Prod Info RISPERDAL(R) oral tablets, 2007; 
TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizop
disorder, less than 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Ejaculation disorder was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar 
premarketing trials of various design types in patients receiving long-acting intramuscular risperidone for schi
(Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
3)  During risperidone clinical trials, ejaculation disorder was reported in less than 1% of adult patients receivi
5% of pediatric patients receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPE
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 
4)  A large study comparing 5 fixed-doses of oral risperidone revealed a positive dose-related trend (p less th
dysfunction among patients receiving oral risperidone therapy (Prod Info RISPERDAL(R) oral tablets, 2007; P
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 
5)  Two cases of probable retrograde ejaculation were attributed to risperidone treatment. A 36-year-old Afric
old Caucasian man, being treated with risperidone 6 milligrams (mg) and 3 mg per day, respectively, were po
was later determined that their poor compliance was due to concern over an absence of semen with ejaculati
6)  The absence of ejaculation was reported in 2 male patients treated with risperidone. In one patient, ejacul
spontaneously after 4 weeks of risperidone treatment. In the other patient, absence of ejaculation was still pre
of risperidone (Raga, 1999). 
7)  A 38-year-old man experienced ejaculatory dysfunction and dysuria one week after starting risperidone. H
genitourinary problems. On day 12 of treatment, risperidone was discontinued with symptoms resolving 2 day
rechallenge with risperidone and symptoms recurred in 2 days. (Madhusoodanan & Brenner, 1996). 

 
3.3.14.B   Absence of ejaculation 

1)  Incidence: adults, 0.1% to 1% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-T
2007; Prod Info RISPERDAL(R) oral solution, 2007) 
2)  During risperidone clinical trials, ejaculation failure was reported in up to 1% of adult patients receiving ora
(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPER

 
3.3.14.C   Amenorrhea 

1)  Incidence: oral, adults, less than 1%; children, less than 5% (Prod Info RISPERDAL(R) oral tablets, 2007; 
TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, bipolar d
RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  In a 52-week, double-blind, placebo-controlled trial of bipolar I disorder patients, amenorrhea was reported
acting risperidone injection (n=72) compared with 1% in placebo (n=67) (Prod Info RISPERDAL(R) CONSTA
During risperidone clinical trials, amenorrhea was reported in less than 1% of adult patients receiving oral the
pediatric patients receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(
tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 
3)  Five psychiatric patients developed amenorrhea with elevated serum prolactin levels on risperidone 1 to 8
menstruation resumed upon discontinuation; menstruation resumed in case 5 after tapering risperidone (Kim 

 
3.3.14.D   Erectile dysfunction 

1)  Incidence: intramuscular, schizophrenia, less than 2%; bipolar I disorder, less than 4% (Prod Info RISPER
injection, 2009) 
2)  Erectile dysfunction was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar 
premarketing trials of various design types in patients receiving long-acting intramuscular risperidone for schi
(Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
3)  A large study comparing 5 fixed-doses of oral risperidone revealed a positive dose-related trend (p less th
among patients receiving oral risperidone therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RIS
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 

 
3.3.14.E   Priapism 

1)  Incidence: adults, less than 1%; children, less than 5% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007) 
2)  During risperidone clinical trials, priapism was reported in less than 1% of adult patients receiving oral the
pediatric patients receiving oral therapy. Also, there have been reports of priapism with the use of risperidone
postmarketing period (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally d
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Info RISPERDAL(R) oral solution, 2007; Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
3)  An African American male developed priapism on two occasions after receiving risperidone and again afte
treatment of schizophrenia. Following risperidone treatment (4 milligrams (mg) twice daily), the man develope
which resolved upon irrigation of the corpora with phenylephrine 200 micrograms. Following discontinuation o
developed another unwanted erection after an increase in his ziprasidone dose from 20 mg twice daily to 40 m
lasted 2 hours and resolved upon urination. He experienced several more unwanted erections until the zipras
priapism quickly resolved (Reeves & Mack, 2002). 
4)  A 47-year-old African American man developed priapism after taking risperidone 2 milligrams twice daily f
prolonged painful erections multiple times in the past few weeks. Physical and laboratory examinations revea
the erect penis. Penile irrigation with normal saline and phenylephrine injection caused detumescence. Rispe
other antipsychotic treatment was started. One month later, he reported spontaneous, partial rigid erection (A
5)  A 26-year-old Hispanic man had a 5-day episode of persistent erection, dysuria, and urinary incontinence.
been receiving for one year, included risperidone, 3 milligrams (mg)/day and divalproex sodium 1500 mg/day
mood and psychotic symptoms. His erection persisted despite two corpora cavernosa irrigations with phenyle
venous blood gas analysis was consistent with a diagnosis of low-flow priapism. A cavernosal glandular shun
cavernosum/corpus spongiosum shunt were performed. As there have not been any previously reported insta
divalproex use, the authors assumed that risperidone was the likely cause of the condition (Bourgeois and Mu

 
3.3.14.F   Summary 

1)  Amenorrhea, dysmenorrhea, erectile dysfunction, priapism, and ejaculation failure have been reported in p
therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating t
RISPERDAL(R) oral solution, 2007; Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

 
3.3.15   Respiratory Effects 

Cough 

Dyspnea 

Pharyngitis 

Pulmonary embolism 

Rhinitis 

Sinusitis 

Summary 

Upper respiratory infection 

 
3.3.15.A   Cough 

1)  Incidence: oral, adults, 3%; children, 24% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPER
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophrenia, 2% 
(Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  During a 12-week, double-blind, placebo-control trial of schizophrenic patients, cough was reported in 4% 
25 mg long-acting injection (n=99) and 2% of patients receiving risperidone 50 mg long-acting injection (n=10
receiving placebo (n=98). In a 52-week, double-blind, placebo-controlled trial of bipolar I disorder patients, co
patients receiving long-acting risperidone injection (n=72) compared with 1% in placebo (n=67) (Prod Info RIS
acting injection, 2009). 
3)  During risperidone clinical trials, coughing was reported in 3% of adult patients receiving oral therapy, and
receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally d
Info RISPERDAL(R) oral solution, 2007). 

 
3.3.15.B   Dyspnea 

1)  Incidence: oral, adults, 2%; children, 2% to 5% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RIS
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophrenia, less
than 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Dyspnea was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar disorder pa
of various design types in patients receiving long-acting intramuscular risperidone for schizophrenia and bipo
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
3)  During risperidone clinical trials, dyspnea was reported in 2% of adult patients receiving oral therapy, and 
receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally d
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Info RISPERDAL(R) oral solution, 2007). 
 
3.3.15.C   Pharyngitis 

1)  Incidence: oral, adults, 5% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB
2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophrenia, less than 2%; bipolar I dis
RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Pharyngitis was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar disorder
trials of various design types in patients receiving long-acting intramuscular risperidone for schizophrenia and
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
3)  During clinical trials, pharyngitis was reported in 5% of adult patients receiving risperidone oral therapy co
(Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2
oral solution, 2007). 

 
3.3.15.D   Pulmonary embolism 

1)  A case report described 3 episodes of pulmonary embolism in a 25-year-old man after treatment with olan
early-onset schizoaffective disorder. His physical health was generally good and there was no personal or fam
overweight nor had his weight or physical activity level changed under neuroleptic medication. Smoking a pac
only known cardiovascular risk factor. His antipsychotic therapy included olanzapine 20 mg/day, paroxetine 2
2000 mg/day for his psychotic symptoms. After 12 weeks of treatment, the patient presented with a complaint
the left front part of his thorax. Over the next few hours, he became short of breath and experienced an episo
revealed bilateral pulmonary embolism. Ultrasound of the lower extremities showed no signs of DVT. His coa
demonstrate any abnormalities. Olanzapine was discontinued and oral warfarin treatment with a target INR o
initiated and maintained for 6 months. Twelve weeks after olanzapine was discontinued, he was initiated on r
recurrence of psychotic symptoms. After 3 weeks of risperidone treatment, the patient presented with chest p
hemoptysis. Multiple peripheral pulmonary emboli were observed on a chest spiral CT scan. Concomitant DV
out. Nonadherence to warfarin treatment (evidenced by low INR) appeared to be the cause of this second ep
Therefore, warfarin was reinitiated under close supervision to confirm adherence. Sixteen weeks later, the pa
and dyspnea. Spiral chest CT scan and Doppler ultrasound of the lower limbs indicated bilateral pulmonary e
lower limbs. Because antipsychotic agents appeared to be the causal factor of the pulmonary emboli, the pat
anticoagulant therapy and amisulpride 400 mg/day which resulted in improvement in his condition. Paroxetine
mg/day therapy was continued after being maintained throughout the 3 episodes of pulmonary embolism (Bo

 
3.3.15.E   Rhinitis 

1)  Incidence: oral, adults, 2% to 11%; children, 13% to 36% (Prod Info RISPERDAL(R) oral tablets, 2007; Pr
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophreni
disorder, less than 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Rhinitis was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar disorder pat
various design types in patients receiving long-acting intramuscular risperidone for schizophrenia and bipolar
(R) CONSTA(R) long acting injection, 2009). 
3)  During risperidone clinical trials, rhinitis was reported in 2% to 11% of adult patients receiving oral therapy
patients receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TA
2007; Prod Info RISPERDAL(R) oral solution, 2007). 

 
3.3.15.F   Sinusitis 

1)  Incidence: intramuscular, schizophrenia, less than 2%; bipolar I disorder, less than 4% (Prod Info RISPER
injection, 2009) 
2)  Sinusitis was reported in less than 2% of schizophrenic patients and in less than 4% of bipolar disorder pa
of various design types in patients receiving long-acting intramuscular risperidone for schizophrenia and bipo
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

 
3.3.15.G   Summary 

1)  Rhinitis, coughing, sinusitis, pharyngitis, dyspnea, stridor, pneumonia, and aspiration have been reported 
Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; P
solution, 2007; Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). A case report described tw
embolism in a 25-year-old man following oral risperidone therapy. The patient experienced improvement afte
and anticoagulation therapy was initiated (Borras et al, 2008). 

 
3.3.15.H   Upper respiratory infection 

1)  Incidence: oral, adults, 2% to 3%; children, 34% (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info R
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophrenia, 0% 
(Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Adult 

a)  During a 12-week, double-blind, placebo-control trial of schizophrenic patients, upper respiratory tract
patients receiving risperidone 25 mg long-acting injection (n=99) and 0% of patients receiving risperidone
(n=103), compared with 1% of patients receiving placebo (n=98). In a 52-week, double-blind, placebo-co
patients, upper respiratory tract infection was reported in 6% of patients receiving long-acting risperidone
3% in placebo (n=67) (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). Upper respira
in 2% to 3% of adult patients receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod In
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disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 
3)  Pediatric 

a)  In two 8-week double-blind, placebo-controlled trials in pediatric patients treated for irritability associa
incidence of upper respiratory tract infection was 34% in patients treated with oral risperidone 0.5 to 4 mg
15% in placebo (n=80) (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB o
Prod Info RISPERDAL(R) oral solution, 2007). 

 
3.3.16   Other 

Angioedema 

Death 

Drug withdrawal 

Extrapyramidal disease 

Fever 

Neuroleptic malignant syndrome 

Opioid withdrawal 

Pain, General 

 
3.3.16.A   Angioedema 

1)  Angioedema has been reported during postmarketing use of risperidone (Prod Info RISPERDAL(R) oral ta
RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007; Prod
(R) long acting injection, 2009). 
2)  A 63-year-old woman, who had been hospitalized for 36 years with paranoid schizophrenia, developed pe
occasions when risperidone was added to her continuing therapy. In all instances, the edema disappeared w
discontinuation of risperidone. The first time, risperidone 2 milligrams (mg) daily, titrated to 6 mg/day over 2 w
regimen of fluphenazine, biperiden, and bromazepam. Periorbital edema occurred after 1 month and faded 1 
risperidone, with all other medications maintained. A year later, risperidone 6 mg/day was again introduced, a
promethazine, biperiden, clonazepam, and nitrazepam; after 45 days moderate periorbital and orbital edema 
promethazine did not alter the edema. Discontinuation of risperidone resulted in disappearance of the edema
risperidone was reintroduced at 3 mg/day. After 3 weeks, angioedema occurred, affecting the lips, face, neck
difficult. She was given intensive anti-allergenic therapy and risperidone was discontinued. The edema dimini
completely in 4 days (Plesnicar et al, 2001). 

 
3.3.16.B   Death 

1)  Sudden death has been reported in postmarketing use of oral risperidone (Prod Info RISPERDAL(R) oral 
RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 
2)  Results of a population-based, retrospective cohort study demonstrated that the use of conventional antip
even greater risk for death than atypical antipsychotics when administered to elderly patients (aged 66 years 
Atypical versus no antipsychotic use and conventional versus atypical antipsychotic use pair-wise comparison
matched pairs were identified and the dementia cohort was stratified based on place of residence (community
In order to adjust for difference in baseline health status, propensity score matching was used. The primary o
cause mortality. The risk for death was evaluated at 30, 60, 120, and 180 days after the antipsychotic medica
There was a statistically significant increase in the risk for death at 30 days associated with new use of atypic
compared with nonuse in both the community-dwelling cohort (adjusted hazard ratio (HR), 1.31 (95% confide
absolute risk difference, 0.2 percentage point) and long-term care cohort (adjusted HR, 1.55 (95% CI, 1.15 to
1.2 percentage points). For both cohorts, the risk associated with atypical antipsychotics appeared to persist 
associated with conventional antipsychotics was even greater than the risk identified with atypical antipsycho
for the community-dwelling cohort was 1.55 (95% CI, 1.19 to 2.02) and 1.26 (95% CI, 1.04 to 1.53) for the lon
difference for both was 1.1 percentage points). The risk appeared to persist to 180 days for both groups. Som
study include unknown or unmeasured confounders may influence the results and cause of death could not b
3)  Results of a population-based, retrospective cohort study demonstrated comparable to possibly greater ris
use of conventional antipsychotic medications in the elderly (aged 65 years and older) compared with atypica
analysis excluded patients with cancer and included only new users of antipsychotic medications. The primar
all-cause mortality. A set of potential confounders was measured based on healthcare utilization data within 6
antipsychotic medications. Of the 37,241 elderly patients identified, 12,882 and 24,359 received conventional
medications, respectively. The risk of death in the conventional drug group within the first 180 days was 14.1%
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atypical drug group (unadjusted mortality ratio, 1.47; 95% confidence interval (CI), 1.39 to 1.56). In the multi-v
for potential confounders, the adjusted mortality ratio for the risk of death within 180 days for conventional ve
1.32 (95% CI, 1.23 to 1.42). When the most frequently prescribed conventional antipsychotic drugs were com
mortality ratio associated with haloperidol was 2.14 (95% CI, 1.86 to 2.45) and loxapine was 1.29 (95% CI, 1.
difference associated with olanzapine. The increased mortality risk for conventional versus atypical drug thera
higher (above median) doses were used (mortality ratio 1.67; 95% CI, 1.5 to 1.86) and also during the first 40
1.6; 95% CI, 1.42 to 1.8). Confirmatory analyses consisting of multi-variable Cox regression, propensity score
estimation confirmed the results of the study (Schneeweiss et al, 2007). 
4)  The findings of one meta-analysis suggest that there may be a small increased risk of death associated w
antipsychotic agents for the treatment of dementia in elderly patients. The study analysis (n=5110), including 
placebo-controlled, parallel group trials of antipsychotic use (ie, aripiprazole (n=3), olanzapine (n=5), quetiapi
elderly patients (weighted mean age, 81.2 years) with dementia, found that death occurred more often in pati
antipsychotic therapy as compared with placebo (118 (3.5%) vs 40 (2.3%), respectively). The overall odds rat
analysis, for death in elderly patients receiving atypical antipsychotics as compared with placebo was 1.54 (9
to 2.23; p=0.02), and the risk difference was 0.01 (95% CI, 0.004 to 0.02; p=0.01). Overall, the relative risk as
antipsychotic use was 1.65 (95% CI, 1.19 to 2.29; p=0.003); however this increased risk was only identified w
analysis; meta-analyses of individual drugs did not show a statistically significant increased risk. A similar dro
antipsychotic- and placebo-treated patients (32.2% vs 31.4%, respectively), with no significant difference in d
(Schneider et al, 2005). 
5)  The results of a retrospective cohort study indicate that conventional antipsychotic agents are at least as l
agents to increase the risk of death among elderly patients 65 years of age or older. The study included 9,142
agents (mean age, 83.2 years) and 13,748 new users of atypical agents (mean age, 83.5 years). A higher ad
associated with the use of conventional antipsychotics as compared with atypical antipsychotics at all time po
therapy (within 180 days: relative risk (RR), 1.37; 95% confidence interval (CI), 1.27 to 1.49; less than 40 day
1.78; 40 to 79 days: RR, 1.37; 95% CI, 1.19 to 1.59; 80 to 180 days: RR, 1.27; 95% CI, 1.14 to 1.41). In addit
observed in patients with dementia (RR, 1.29; 95% CI, 1.15 to 1.45), without dementia (RR, 1.45; 95% CI, 1.3
(RR, 1.26; 95% CI, 1.08 to 1.47), or not in a nursing home (RR, 1.42; 95% CI, 1.29 to 1.56) were also higher 
antipsychotic therapy as compared with atypical antipsychotic use. This risk appeared to be dose-related and
higher dose (ie, greater than the median) conventional antipsychotics (RR, 1.73; 95% CI, 1.57 to 1.90). Addit
investigate the optimum care of elderly patients requiring antipsychotic therapy are needed so that appropriat
intervention can be provided (Wang et al, 2005). 

 
3.3.16.C   Drug withdrawal 

1)  A 38-year-old man with long-standing schizophrenia unresponsive to conventional therapy received an un
which resulted in mania when the drug was withdrawn. He had been increased to risperidone 2 milligrams (m
tachycardia, tremor, and akathisia. After a taper, his hallucinations and delusions reoccurred but with manic s
Risperidone 1 mg twice daily was reinitiated with resolution of his psychotic symptoms and his mania (Lane &

 
3.3.16.D   Extrapyramidal disease 

See Drug Consult reference: NEUROLEPTIC-INDUCED EXTRAPYRAMIDAL REACTIONS 
 
3.3.16.E   Fever 

1)  Incidence: oral, adults, 1% to 2%; children, 20% .(Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info R
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizophrenia, less
than 4% (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  Adult 

a)  During a 12-week, double-blind, placebo-control trial of schizophrenic patients, pyrexia was reported 
risperidone 25 mg long-acting injection (n=99) and 1% of patients receiving risperidone 50 mg long-actin
with 0% of patients receiving placebo (n=98) (Prod Info RISPERDAL(R) CONSTA(R) long acting injectio
b)  During risperidone clinical trials, fever was reported in 1% to 2% of adult patients receiving oral therap
tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDA

3)  Pediatric 
a)  In two 8-week double-blind, placebo-controlled trials in pediatric patients treated for irritability associa
incidence of fever was 20% in patients treated with oral risperidone 0.5 to 4 mg daily (n=76), compared w
Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 20
oral solution, 2007). 

 
3.3.16.F   Neuroleptic malignant syndrome 

1)  Incidence: adults, less than 1%; children, less than 5%(Prod Info RISPERDAL(R) oral tablets, 2007; Prod 
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007) 
2)  Neuroleptic malignant syndrome has been reported in patients receiving long-acting risperidone injection (
CONSTA(R) long acting injection, 2009) 
3)  During premarketing risperidone studies of various design types, neuroleptic malignant syndrome was rep
patients receiving oral therapy, and in less than 5% of pediatric patients receiving oral therapy (Prod Info RIS
Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2
4)  Neuroleptic malignant syndrome (NMS), with hyperpyrexia, muscle rigidity, autonomic instability, altered m
levels, myoglobinuria, and acute renal failure cannot be excluded as a side effect of risperidone therapy. If ne
does occur, all antipsychotic medications and other drugs not essential to concurrent therapy should be disco
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and medical monitoring should be initiated, and treatment of any concomitant serious medical problems shou
reintroduction of antipsychotics after a patient has experienced NMS should be taken; recurrences have been
RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod 
solution, 2007; Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
5)  Adult 

a)  A 27-year-old male developed neuromuscular malignant syndrome 21 months after being treated with
daily (Lee et al, 2000). 
b)  A 47-year-old man developed neuroleptic malignant syndrome after the administration of risperidone 
(diazepam) withdrawal period. Symptoms abated over the next 9 days after discontinuation of risperidone
bromocriptine, and diazepam (Bobolakis, 2000). 
c)  A 73-year-old woman developed neuroleptic malignant syndrome while on monotherapy with risperido
daily for multiinfarct dementia. Symptoms resolved after discontinuation (Gleason & Conigliaro, 1997). 
d)  Two cases of neuroleptic malignant syndrome (NMS) were reported in which each patient developed 
beginning risperidone 6 milligrams/day (mg/day). The drug was discontinued and both patients were trea
symptoms resolved in 7 and 10 days, respectively. One of these patients was restarted on risperidone 1 
returned within 24 to 36 hours. The drug was again discontinued and the symptoms resolved within 72 h
1996). Five previously reported cases of risperidone-associated NMS had histories of extrapyramidal sid
various antipsychotic drugs; two of the patients had experienced a previous episode of NMS (Meterissian

6)  Pediatric 
a)  Neuroleptic malignant syndrome (NMS) has been reported in a 13-year-old male following risperidone
(JS). The patient was admitted for agitation, fever, diaphoresis, and extremity spasms, including his neck
risperidone 0.5 mg/day and clonazepam 0.1 mg/kg/day for subsequent dystonia. Due to fever, rigidity, an
elevated CPK levels (1200 units/L), he was diagnosed with risperidone-associated NMS. Risperidone wa
intravenous hydration, biperidene lactate, cold compresses, and paracetamol treatment. His agitation, sw
CPK (390 units/L) improved, and he was discharged normalized biochemical results on the fourth day (V

 
3.3.16.G   Opioid withdrawal 

1)  Two patients receiving stable doses of opioids experienced withdrawal symptoms 3 days after beginning r
over 2 days following discontinuation of risperidone (Wines & Weiss, 1999d). 

 
3.3.16.H   Pain, General 

1)  Incidence: oral, adults, less than 1%; children, less than 5% (Prod Info RISPERDAL(R) oral tablets, 2007; 
TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007); intramuscular, schizop
RISPERDAL(R) CONSTA(R) long acting injection, 2009) 
2)  During a 12-week, double-blind, placebo-control trial of schizophrenic patients, generalized pain was repo
risperidone 25 mg long-acting injection (n=99) and 1% of patients receiving risperidone 50 mg long-acting inje
0% of patients receiving placebo (n=98) (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
3)  During risperidone clinical trials, generalized pain was reported in less than 1% of adult patients receiving 
of pediatric patients receiving oral therapy (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDA
tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info RISPERDAL(R) oral tablets,
(R) orally disintegrating tablets, 2008) (All Trimesters) 

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) 
studies in women or studies in women and animals are not available. Drugs should be given only if the poten
risk to the fetus. 

2)  Australian Drug Evaluation Committee's (ADEC) Category: B3(Australian Drug Evaluation Committee, 1999) 
a)  Drugs which have been taken by only a limited number of pregnant women and women of childbearing ag
frequency of malformation or other direct or indirect harmful effects on the human fetus having been observed
evidence of an increased occurrence of fetal damage, the significance of which is considered uncertain in hum

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Yes 
4)  Clinical Management 

a)  Risperidone should be used during pregnancy only after consideration is given to the potential benefit to th
to the fetus. It is recommended that patients notify their physician if they become pregnant or intend to becom
treatment (Prod Info RISPERDAL(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating tab

5)  Literature Reports 
a)  A prospective, observational study of 54 women (mean age, 30.7 years) recruited from the Emory Women
exposed to antipsychotic medication during pregnant showed permeability of the placental barrier. Outcomes
and umbilical cord blood samples taken at delivery and through data collected from maternal reports and med
showed a significant difference between antipsychotic medications, olanzapine 72.1% (95% CI, 46.8%-97.5%
haloperidol 65.5% (95% CI, 40.3%-90.7%), risperidone 49.2% (95% CI, 13.6%-84.8%), and quetiapine 24.1%
showing the lowest placental passage. In the risperidone group, there were no reports of preterm labor or infa
care admission. Of the 6 infants with maternal risperidone exposure, one infant weighed less than 2500 g (Ne
b)  A review of pooled data from the Benefit Risk Management Worldwide Safety database found no increase
abortions, structural malformations, or fetal teratogenic risk from in utero exposure to risperidone. The volunta
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197 retrospective) of drug exposure during pregnancy identified 713 pregnancies in women with psychiatric il
during pregnancy. Of the 68 prospective pregnancies reported with known outcome, organ malformations (3.8
(16.9%) were documented (non-medically induced abortions excluded). Third-trimester exposure to risperido
withdrawal, or possible withdrawal-emergent syndrome (WES) in 13 retrospectively reported cases. The stud
neurodevelopmental outcomes in the neonate and developing child. In addition, many of the reports were con
medications, several of which are known teratogens (Coppola et al, 2007). 
c)  A case report described two successive, normal pregnancies in a 23-year-old woman receiving risperidon
unplanned yet uneventful pregnancy 6 months after starting risperidone 3 mg/day for treatment of schizophre
at 39 weeks gestation and delivered a healthy baby girl weighing 3.2 kg. There were no postnatal complicatio
risperidone dose was decreased to 2 mg/day due to mental stability. Nine months later, she became pregnan
the 2 mg/day dose of risperidone without prenatal complications. Following spontaneous labor at 39 weeks, s
weighing 3 kg. Both of the infants were breastfed for 6 months. The children did not show any signs of neurod
behavioral problems at 36 and 18 months of age, respectively (Mendhekar & Lohia, 2008). 
d)  A case report described a normal pregnancy and healthy baby born to a middle-aged woman with schizop
risperidone prior to and throughout her pregnancy. Successfully maintained for 7 years on risperidone, her do
from 3 mg/day to 1 mg/day at 6 months' gestation, then to 0.5 mg/day a few days prior to delivery. The baby w
remained healthy over the first 3 months of life (Rodriguez-Salgado, 2008). 
e)  One case report of agenesis of the corpus callosum in an infant exposed in utero to risperidone has been 
risperidone has not been established. In postmarketing surveillance, following use of risperidone in the last tr
extrapyramidal symptoms have been observed in the neonate (Prod Info RISPERDAL(R) oral tablets, solutio
orally disintegrating tablets, 2008). 

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk wh
Weigh the potential benefits of drug treatment against potential risks before prescribing this drug during breas

2)  Clinical Management 
a)  In animal and human lactation studies, risperidone and its active 9-hydroxy metabolite are excreted into b
(R) oral tablets, solution, RISPERDAL(R) M-TAB(R) orally disintegrating tablets, 2008). It is estimated that a 
0.84% of the maternal dose as risperidone and an additional 3.46% from 9-hydroxyrisperidone (as risperidon
amount is not likely to result in sedation or extrapyramidal side effects in a full-term or older infant, the possib
effects, such as neuroleptic malignant syndrome, should not be overlooked (Hill et al, 2000). Because risperid
women should not breastfeed during treatment with risperidone (Prod Info RISPERDAL(R) oral tablets, soluti
orally disintegrating tablets, 2008). 

3)  Literature Reports 
a)  One case report described a 21-year-old woman who was treated postpartum with risperidone. She was a
infant. After a gradual increase in maternal dose to 6 mg/day, she agreed to provide serial samples (over 24 h
so that risperidone and 9-hydroxyrisperidone could be measured. The milk to plasma ratios calculated from th
risperidone and the active metabolite, respectively (Hill et al, 2000). 

4)  Drug Levels in Breastmilk 
a)  Parent Drug 

1)  Milk to Maternal Plasma Ratio 
a)  0.42 (Hill et al, 2000) 

b)  Active Metabolites 
1)  9-hydroxyrisperidone (Prod Info Risperdal(R), 1999) 

a)  Milk to Maternal Plasma Ratio 
1)  0.24 (Hill et al, 2000) 

 
 3.5   Drug Interactions 

 
3.5.1   Drug-Drug Combinations 

Acecainide 

Ajmaline 

Amiodarone 

Amisulpride 

Amitriptyline 

Amoxapine 

Aprindine 
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Arsenic Trioxide 

Astemizole 

Azimilide 

Bepridil 

Bretylium 

Bupropion 

Carbamazepine 

Chloral Hydrate 

Chloroquine 

Chlorpromazine 

Cimetidine 

Cisapride 

Clarithromycin 

Clozapine 

Darunavir 

Dehydroepiandrosterone 

Desipramine 

Dibenzepin 

Disopyramide 

Dofetilide 

Dolasetron 

Doxepin 

Droperidol 

Encainide 

Enflurane 

Erythromycin 

Flecainide 

Fluconazole 
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Fluoxetine 

Foscarnet 

Gemifloxacin 

Ginkgo Biloba 

Halofantrine 

Haloperidol 

Halothane 

Hydroquinidine 

Ibutilide 

Imipramine 

Isoflurane 

Isradipine 

Itraconazole 

Lamotrigine 

Levodopa 

Levomethadyl 

Levorphanol 

Lidoflazine 

Linezolid 

Lithium 

Lorcainide 

Mefloquine 

Mesoridazine 

Methadone 

Midodrine 

Nortriptyline 

Octreotide 

Paroxetine 
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Pentamidine 

Phenobarbital 

Phenylalanine 

Phenytoin 

Pimozide 

Pirmenol 

Prajmaline 

Probucol 

Procainamide 

Prochlorperazine 

Propafenone 

Protriptyline 

Quetiapine 

Ranitidine 

Rifampin 

Ritonavir 

Ropinirole 

Sematilide 

Sertindole 

Simvastatin 

Sotalol 

Spiramycin 

Sulfamethoxazole 

Sultopride 

Tedisamil 

Telithromycin 

Terfenadine 

Tetrabenazine 
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Thioridazine 

Topiramate 

Tramadol 

Trifluoperazine 

Trimethoprim 

Trimipramine 

Valproic Acid 

Vasopressin 

Zolmitriptan 

Zotepine 

 
3.5.1.A   Acecainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of acecainide and risperidone is not recommended due to the risk of additive e
concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yamreudeewong et
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of acecainide and risperidone is not recommended d
life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring i
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prolongation in
Laita et al, 1999a). Concomitant use of Class III antiarrhythmic agents such as acecainide and risperidon
the QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.B   Ajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM) oral tablets
1999z; O'Brien et al, 1999q; Prod Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001ab; Du
et al, 2001v; Lande et al, 1992z; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetma
antiarrhythmic agents may also prolong the QT interval and increase the risk of arrhythmias, the concurrent a
with a drug from this class is not recommended (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinag
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. The study de
in the plasma concentrations of haloperidol when given concurrently with quinidine versus haloperidol tre
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 ng/
peak concentration (Cmax) also showed an increase from 1.9 ng/mL on haloperidol to 3.8 ng/mL on com
and time to peak concentration (Tmax) were not significantly changed, thereby suggesting to the authors
is more likely responsible for the plasma level changes than an elimination alteration (Young et al, 1993)
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3.5.1.C   Amiodarone 
1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of amiodarone and risperidone is not recommended due to the risk of additive 
concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yamreudeewong et
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of amiodarone and risperidone is not recommended 
life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring i
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prolongation in
Laita et al, 1999a). Concomitant use of Class III antiarrhythmic agents such as amiodarone and risperido
the QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.D   Amisulpride 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Coadministration of amisulpride with other drugs that potentiallly prolong the QTc interval, such
approached with caution (Prod Info Solian(R), 1999n; Prod Info Risperdal(R), 2002b). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as amisu
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking risper
Laita et al, 1999r; Ravin & Levenson, 1997f; Gesell & Stephen, 1997b; Lo Vecchio et al, 1996b; Brown e

 
3.5.1.E   Amitriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999d), sertindole (Agelink et al, 2001a), q
sultopride (Lande et al, 1992a), and zotepine (Sweetman, 2003). Even though no formal drug interaction stud
coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R
1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
interval, flattening, notching, and inversion of the T wave and the appearance of U waves. In experimenta
deaths have occurred while patients were receiving pimozide doses of 1 mg/kg. The proposed mechanis
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 1999

 
3.5.1.F   Amoxapine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999d), sertindole (Agelink et al, 2001a), q
sultopride (Lande et al, 1992a), and zotepine (Sweetman, 2003). Even though no formal drug interaction stud
coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R
1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
interval, flattening, notching, and inversion of the T wave and the appearance of U waves. In experimenta
deaths have occurred while patients were receiving pimozide doses of 1 mg/kg. The proposed mechanis
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 1999

 
3.5.1.G   Aprindine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
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2)  Summary: Coadministration of risperidone with other drugs that potentially prolong the QTc interval, such 
approached with caution. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is a
Larochelle et al, 1984). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of aprindine and risperidone is not recommended du
threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is ad
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.H   Arsenic Trioxide 

1)  Interaction Effect: prolongation of the QTc interval and/or torsades de pointes 
2)  Summary: Arsenic trioxide can prolong the QT interval in some patients, which may result in ventricular ta
and torsades de pointes and should not be administered with other drugs that may prolong the QT interval (P
Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R),
al, 1999i), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-La
(Agelink et al, 2001m), quetiapine (Owens, 2001r), sultopride (Lande et al, 1992o), ziprasidone (Prod Info GE
injection, oral capsule, 2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of arsenic trioxide and antipsychotics is not recomme
7)  Probable Mechanism: additive effects on QTc prolongation 
8)  Literature Reports 

a)  QT/QTc prolongation should be expected during treatment with arsenic trioxide and torsade de pointe
block has been reported. Over 460 ECG tracings from 40 patients with refractory or relapsed APL treated
evaluated for QTc prolongation. Sixteen of 40 patients (40%) had at least one ECG tracing with a QTc in
Prolongation of the QTc was observed between 1 and 5 weeks after arsenic trioxide infusion, and then re
end of 8 weeks after arsenic trioxide infusion. In these ECG evaluations, women did not experience more
than men, and there was no correlation with age (Prod Info Trisenox(R), 2001).  

 
3.5.1.I   Astemizole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999h), quetiapine (Owens, 2001p), risperidone (Duenas-Laita et al, 1999q; Prod I
2002a), sertindole (Agelink et al, 2001l), sultopride (Lande et al, 1992n), and zotepine (Sweetman, 2003). Ev
interaction studies have been done, the coadministration of astemizole and other drugs known to prolong the
antipsychotics, is not recommended (Prod Info Hismanal(R), 1996). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of astemizole and agents that prolong the QT interva
recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  A total of 7 patients developed torsade de pointes after therapeutic use of haloperidol in high doses (M
et al, 1993c). Three patients developed the dysrhythmia after administration of 211 to 825 mg haloperido
delirium. These 3 patients recovered from the initial episodes, but 1 patient subsequently died of cardiac 
haloperidol. Four patients developed the dysrhythmia after administration of 170 to 580 mg over 1 to 4 da
bacterial meningitis (1), status asthmaticus (2) or respiratory insufficiency (1). All 4 patients recovered wi

 
3.5.1.J   Azimilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of azimilide and risperidone is not recommended due to the risk of additive effe
concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yamreudeewong et
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of azimilide and risperidone is not recommended due
threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is ad
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prolongation in
Laita et al, 1999a). Concomitant use of Class III antiarrhythmic agents such as azimilide and risperidone 
QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.K   Bepridil 
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1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be anticipated 
which lengthen the QT interval (Prod Info Geodon(TM), 2002a; Agelink et al, 2001c; Owens, 2001e; Prod Info
Haldol(R), 1998a). In U.S. clinical trials, bepridil increased QT and QTc intervals which was associated with to
approximately 1% of patients. Other drugs that increase the QT interval may exaggerate the prolongation of t
bepridil (Prod Info Vascor(R), 1997). Pimozide is contraindicated in patients taking other drugs which may pro
Orap(R), 1999d). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of antipsychotics and agents that prolong the QT inte
contraindicated. In particular, pimozide is contraindicated in individuals with congenital QT syndrome, patient
arrhythmias, or patients taking other drugs which may prolong the QT interval. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
interval, flattening, notching, and inversion of the T wave and the appearance of U waves. In experimenta
deaths have occurred while patients were receiving pimozide doses of 1 mg/kg. The proposed mechanis
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 1999
b)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking rispe
Laita et al, 1999e; Ravin & Levenson, 1997a).  

 
3.5.1.L   Bretylium 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of bretylium and risperidone is not recommended due to the risk of additive effe
concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yamreudeewong et
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of bretylium and risperidone is not recommended due
threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is ad
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prolongation in
Laita et al, 1999a). Concomitant use of Class III antiarrhythmic agents such as bretylium and risperidone
QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.M   Bupropion 

1)  Interaction Effect: increased plasma levels of risperidone 
2)  Summary: It is recommended that risperidone, an antipsychotic metabolized by the cytochrome P450 2D6
lower end of the dose range when administered concomitantly with bupropion (Prod Info Wellbutrin XL(TM), 2
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of bupropion and risperidone should be approached with caution a
lower end of the dose range of risperidone. If bupropion is added to the treatment regimen of a patient alread
decreasing the dose of risperidone. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated risperidone metabolism 

 
3.5.1.N   Carbamazepine 

1)  Interaction Effect: increased risperidone clearance 
2)  Summary: The manufacturer reports that carbamazepine may increase risperidone clearance with chronic
be closely monitored. Patients may be placed on a lower dose of risperidone between 2 to 4 weeks before the
carbamazepine therapy to adjust for the expected increase in plasma concentrations of risperidone plus 9-hy
subjects received risperidone titrated to 6 mg/day orally for 3 weeks, followed by coadministration of carbama
Plasma concentrations of risperidone and 9-hydroxyrisperidone were decreased by 50%. The plasma concen
unaffected (Prod Info Risperdal(R) Consta(TM), 2003a). One published case report describes a patient who h
less than expected during carbamazepine therapy, along with decreased risperidone efficacy. The risperidon
when carbamazepine was discontinued (de Leon & Bork, 1997a). Carbamazepine is an inducer of cytochrom
while risperidone is primarily metabolized by CYP2D6. Whether carbamazepine is also inducing CYP2D6 or w
partly metabolized by CYP3A is uncertain (Lane & Chang, 1998; de Leon & Bork, 1998). The marked decreas
by carbamazepine may result in decreased therapeutic efficacy. When risperidone is used in combination wit
risperidone may be required to achieve or maintain a desired antipsychotic effect (Spina et al, 2000a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor therapeutic efficacy of risperidone following the addition of carbamazepine 
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therapy; higher risperidone doses may be needed. Patients may be placed on a lower dose of risperidone be
discontinuation of carbamazepine therapy to adjust for the expected increase in plasma concentrations of risp
hydroxyrisperidone. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of risperidone by carbamazepi
8)  Literature Reports 

a)  Carbamazepine was reported to induce the metabolism of risperidone in a 22-year-old male with chro
low risperidone levels and lack of effectiveness. The patient was started on carbamazepine 600 mg daily
plasma concentration of 9-hydroxyrisperidone was less than half the expected concentration when the do
8 mg daily. After achieving a therapeutic plasma concentration of 9-hydroxyrisperidone (19 mcg/L), the d
tapered and stopped. Plasma levels of 9-hydroxyrisperidone increased to 49 mcg/L, necessitating a decr
(de Leon & Bork, 1997). 
b)  Plasma concentrations of risperidone and 9-OH risperidone decreased when carbamazepine was add
discontinued. One study evaluated the pharmacokinetic interactions between risperidone and carbamaze
DSM-IV diagnosis of schizophrenia, schizoaffective disorder, or bipolar disorder participated in the study
risperidone alone or in combination with carbamazepine for at least four weeks. Steady-state plasma con
hydroxyrisperidone (9-OH risperidone) were compared in patients treated with risperidone alone and pat
carbamazepine. The plasma concentrations of both 9-OH risperidone and the sum of risperidone and 9-O
differed significantly among groups. In five patients evaluated with and without comedication, the plasma
and 9-OH risperidone decreased when carbamazepine was added or increased when it was discontinue
in patients receiving risperidone alone, the concentration of the active moiety (risperidone plus its active 
was reduced by approximately 70% when carbamazepine was given concomitantly (Spina et al, 2000). 
c)  The concomitant use of carbamazepine and risperidone leads to a marked decrease in the steady-sta
risperidone and 9-hydroxyrisperidone through stimulation of an inducible cytochrome as well as the influe
2D6 genotype. A 50-year-old male with chronic schizophrenia and deficient CYP2D6 activity was given c
risperidone therapy. Carbamazepine 800 mg/day for 5 days was added to his medication regimens as a 
carbamazepine treatment, the patient exhibited psychotic symptoms including hallucinations, paranoid de
mild excitement. Plasma concentrations of risperidone and its active metabolite 9-hydroxyrisperidone, ha
ng/mL, respectively. Carbamazepine concentration was 8.2 mcg/mL. The risperidone dose was increase
was discontinued, and lorazepam 5 mg/day was added. Psychotic symptoms improved over the following
risperidone and 9-hydroxyrisperidone increased to 40 and 57 ng/mL, respectively. A resultant decrease i
risperidone and 9-hydroxyrisperidone suggest that the CYP2D6 genotype may influence susceptibility to 
with risperidone and carbamazepine (Spina et al, 2001). 
d)  Eleven schizophrenic patients in a drug interaction study received oral risperidone titrated to 6 mg/da
concurrent administration of carbamazepine for an additional 3 weeks. The plasma concentrations of risp
pharmacologically active metabolite, 9-hydroxyrisperidone, were decreased by about 50%. At the initiatio
carbamazepine, patients should be closely monitored during the first 4-8 weeks, since the dose of risperi
dose increase or additional risperidone may need to be considered. If carbamazepine is discontinued, th
be re-evaluated and, if necessary, decreased. A lower dose of risperidone may be required between 2 to
discontinuation of carbamazepine therapy to adjust for the expected increase in plasma concentrations o
hydroxyrisperidone (Prod Info Risperdal(R) Consta(TM), 2003). 

 
3.5.1.O   Chloral Hydrate 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Chloral hydrate has been shown to prolong the QTc interval at the recommended therapeutic d
though no formal drug interaction studies have been done, the administration of drugs known to prolong the Q
antipsychotics and chloral hydrate is not recommended. Several antipsychotic agents have demonstrated QT
amisulpride (Prod Info Solian(R), 1999l), haloperidol (O'Brien et al, 1999g), quetiapine (Owens, 2001o), rispe
1999o), sertindole (Agelink et al, 2001k), sultopride (Lande et al, 1992k), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of chloral hydrate and antipsychotics is not recomme
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  The overall incidence of QT interval prolongation with sertindole is estimated at 1.9% to 4%, and the p
torsades de pointes has been estimated at 0.13% to 0.21% (Brown & Levin, 1998b). Periodic electrocard
in the United Kingdom per sertindole's official labeling (Cardoni & Myer, 1997).  
b)  A total of 7 patients developed torsade de pointes after therapeutic use of haloperidol in high doses (M
et al, 1993b). Three patients developed the dysrhythmia after administration of 211 to 825 mg haloperido
delirium. These 3 patients recovered from the initial episodes, but 1 patient subsequently died of cardiac 
haloperidol.  

 
3.5.1.P   Chloroquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Chloroquine has been shown to prolong the QTc interval at the recommended therapeutic dose
anticipated if administered with other agents which lengthen the QT interval (Prod Info Aralen(R), 2001). Seve
demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999w), haloperidol (O'Brien et al, 
2001z), risperidone (Duenas-Laita et al, 1999ad), sertindole (Agelink et al, 2001s), sultopride (Lande et al, 19
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2004). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of antipsychotics and agents that prolong the QT inte
recommended. 
7)  Probable Mechanism: additive effect on QT prolongation 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking risper
Laita et al, 1999ac; Ravin & Levenson, 1997k).  

 
3.5.1.Q   Chlorpromazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on the
recommended. Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info Co
Stelazine(R), 2002; Prod Info Thorazine(R), 2002). Other phenothiazines may have similar effects, though no
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999j), 
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), quetiapine (Owens, 2001n), risper
1999n), sertindole (Agelink et al, 2001j), sultopride (Lande et al, 1992i), ziprasidone (Prod Info GEODON(R) i
capsule, 2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as pheno
not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.R   Cimetidine 

1)  Interaction Effect: increased risperidone bioavailability 
2)  Summary: Concurrent use of risperidone and cimetidine resulted in a 64% increase in the bioavailability o
active metabolite, 9-hydroxyrisperidone, was not affected (Prod Info RISPERDAL(R) CONSTA(R) long-acting
if these agents are used concomitantly. Monitor patients for increased risperidone adverse events (sedation, 
dyspepsia, tachycardia, constipation, or dry mouth). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent treatment with cimetidine and risperidone has resulted in a 64% increas
The AUC of the active metabolite, 9-hydroxyrisperidone, was not affected (Prod Info RISPERDAL(R) CONST
2007). Caution is advised if these agents are used concomitantly. Consider monitoring for increased risperido
sedation, akathisia, parkinsonism, dyspepsia, tachycardia, constipation, or dry mouth. 
7)  Probable Mechanism: unknown 

 
3.5.1.S   Cisapride 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be anticipated 
which lengthen the QT interval (Prod Info Geodon(TM), 2002; Owens, 2001a; Prod Info Orap(R), 1999a). Tor
prolongation have been reported with cisapride (Prod Info Propulsid(R), 2000). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of antipsychotics and agents that prolong the QT inte
contraindicated. In particular, pimozide is contraindicated in individuals with congenital QT syndrome, patients
arrhythmias, or patients taking other drugs which may prolong the QT interval. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
interval, flattening, notching, and inversion of the T wave and the appearance of U waves. In experimenta
deaths have occurred while patients were receiving pimozide doses of 1 mg/kg. The proposed mechanis
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 1999
b)  Fatal QRS prolongation and QTc prolongation have been reported in patients taking risperidone (Due
Levenson, 1997).  

 
3.5.1.T   Clarithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999b), quetiapine (Owens, 2001f), risperidone (Duenas-Laita et al, 1999f), sertind
sultopride (Lande et al, 1992c), and zotepine (Sweetman, 2004). Even though no formal drug interaction stud
use of clarithromycin and antipsychotic agents may cause additive effects on the QT interval and is not recom
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2002). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of clarithromycin and agents that prolong the QT inte
not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  A 32-year-old male with schizoaffective disorder and metabolic syndrome experienced a significant in
following administration of quetiapine. The patient, hospitalized for acute psychotic symptoms was treate
with a gradual increase in dosage to 700 mg over 10 days. Psychotic symptoms dissipated within 3 week
developed a lower airway infection, and was orally treated with 750 mg sultamicillin, 500 mg clarithromyc
quetiapine 400 mg. The following morning, 750 mg sultamicillin, 500 mg clarithromycin, and the morning 
given. Within hours the patient became somnolent, and plasma sample testing resulted in 826.8 microgra
microgram/L). The patient developed severe impaired consciousness and respiratory depression. Quetia
and treatment was discontinued. Plasma levels were continually measured over the course of a week un
achieved (Schulz-Du Bois et al, 2008). 
b)  A total of 7 patients developed torsade de pointes after therapeutic use of haloperidol in high doses (M
et al, 1993). Three patients developed the dysrhythmia after administration of 211 to 825 mg haloperidol 
delirium. These 3 patients recovered from the initial episodes, but 1 patient subsequently died of cardiac 
haloperidol. Four patients developed the dysrhythmia after administration of 170 to 580 mg over 1 to 4 da
bacterial meningitis (1), status asthmaticus (2) or respiratory insufficiency (1). All 4 patients recovered wi
c)  Prolongation of the QTc interval was reported in 8 patients receiving risperidone (Prod Info Risperdal(

 
3.5.1.U   Clozapine 

1)  Interaction Effect: decreased risperidone clearance 
2)  Summary: The manufacturer reports that clozapine may decrease risperidone clearance with chronic com
(R) Consta(TM), 2003g). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for increased adverse effects of risperidone when these drugs are 
7)  Probable Mechanism: unknown 

 
3.5.1.V   Darunavir 

1)  Interaction Effect: increased risperidone plasma concentrations 
2)  Summary: Coadministration of ritonavir-boosted darunavir, a CYP2D6 inhibitor, and risperidone, a CYP2D
increased plasma concentrations of risperidone, possibly due to inhibition of CYP2D6-mediated risperidone m
As this may result in risperidone adverse effects, a lower dose of risperidone should be considered with conc
Info PREZISTA(R) film coated oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of ritonavir-boosted darunavir and risperidone may increa
concentrations. Consider using a lower risperidone dose when these agents are coadministered (Prod Info P
tablets, 2008). 
7)  Probable Mechanism: inhibition of CYP2D6-mediated risperidone metabolism by darunavir/ritonavir 

 
3.5.1.W   Dehydroepiandrosterone 

1)  Interaction Effect: reduced effectiveness of risperidone 
2)  Summary: Dehydroepiandrosterone (DHEA) levels within the normal range of 100 to 400 microgram/decil
optimal treatment of patients with psychosis (Howard, 1992a). In case reports, patients have been resistant to
levels were elevated (Howard, 1992a). Patients being treated with risperidone should avoid DHEA supplemen
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of dehydroepiandrosterone (DHEA) and risperidone. If DHE
dexamethasone 1 mg orally per day may be used to normalize DHEA levels. 
7)  Probable Mechanism: elevated dehydroepiandrosterone (DHEA) blood levels may reduce responsiveness
8)  Literature Reports 

a)  A 24-year-old female diagnosed with schizophrenia was resistant to daily doses of haloperidol 20 mill
mg, lithium carbonate 1200 mg, and lithium carbonate 900 mg plus thioridazine 300 mg. The patient app
acne, facial hair, abdominal hair, and a 40 pound weight gain in the previous 8 months. Dehydroepiandro
part of an endocrine panel was 725 micrograms/deciliter (mcg/dL) (normal: 100 to 400 mcg/dL). Dexame
resulted in substantial improvement within one week. The patient appeared calmer, more alert with impro
ability to concentrate. At two weeks, a repeated DHEA level was within normal range (328 mcg/dL). The 
DHEA levels were associated with severe psychosis resistant to conventional antipsychotic therapy (How
b)  A 13-year-old male decompensated with a subsequent two-year period of emotional problems accom
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hashish, barbiturates, and alcohol. His mental status included bizarre, disorganized, delusional thinking, 
hallucinations, paranoia, lack of attention to personal hygiene, agitation, and combativeness. He was dia
schizophrenia; schizophrenia, chronic undifferentiated type, and schizoaffective disorder, excited type. H
trifluoperazine 40 mg, chlorpromazine 400 mg, and imipramine 100 mg. He was also resistant to combin
chlorpromazine 400 mg with thiothixene 80 mg, thioridazine 1000 mg, perphenazine 48 mg with lithium c
4 mg, and carbamazepine 1200 mg daily. Baseline DHEA level exceeded 900 mcg/dL. A seven-day sup
dexamethasone 1 mg orally at bedtime resulted in a normal DHEA level of 200 mcg/dL. By day 5, psycho
was well-oriented, conversational, and was making good eye contact. Once dexamethasone was discont
and florid psychosis ensued despite "substantial amounts of psychotropic medications". DHEA increased
concluded that elevated DHEA levels were associated with florid psychosis resistant to conventional anti
1992).  

 
3.5.1.X   Desipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999d), sertindole (Agelink et al, 2001a), q
sultopride (Lande et al, 1992a), and zotepine (Sweetman, 2003). Even though no formal drug interaction stud
coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R
1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
interval, flattening, notching, and inversion of the T wave and the appearance of U waves. In experimenta
deaths have occurred while patients were receiving pimozide doses of 1 mg/kg. The proposed mechanis
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 1999

 
3.5.1.Y   Dibenzepin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999d), sertindole (Agelink et al, 2001a), q
sultopride (Lande et al, 1992a), and zotepine (Sweetman, 2003). Even though no formal drug interaction stud
coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R
1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
interval, flattening, notching, and inversion of the T wave and the appearance of U waves. In experimenta
deaths have occurred while patients were receiving pimozide doses of 1 mg/kg. The proposed mechanis
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 1999

 
3.5.1.Z   Disopyramide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM) oral tablets
1999z; O'Brien et al, 1999q; Prod Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001ab; Du
et al, 2001v; Lande et al, 1992z; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetma
antiarrhythmic agents may also prolong the QT interval and increase the risk of arrhythmias, the concurrent a
with a drug from this class is not recommended (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinag
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. The study de
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in the plasma concentrations of haloperidol when given concurrently with quinidine versus haloperidol tre
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 ng/
peak concentration (Cmax) also showed an increase from 1.9 ng/mL on haloperidol to 3.8 ng/mL on com
and time to peak concentration (Tmax) were not significantly changed, thereby suggesting to the authors
is more likely responsible for the plasma level changes than an elimination alteration (Young et al, 1993)

 
3.5.1.AA   Dofetilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of dofetilide and risperidone is not recommended due to the risk of additive effe
concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised. Dofetilide should be
before any interacting drug is initiated (Yamreudeewong et al, 2003a). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of dofetilide and risperidone is not recommended due
threatening arrhythmias. Dofetilide should be stopped for at least 2 days before any interacting drug is initiate
avoided, cautious dosing and telemetric monitoring is advised. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
fibrillation, and torsades de pointes. Several antipsychotic agents have also demonstrated QT prolongati
(Duenas-Laita et al, 1999a). Concomitant use of Class III antiarrhythmic agents such as dofetilide and ris
effects on the QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.AB   Dolasetron 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999e), quetiapine (Owens, 2001l), risperidone (Duenas-Laita et al, 1999k), sertind
sultopride (Lande et al, 1992g), and zotepine (Sweetman, 2003). Even though no formal drug interaction stud
coadministration of dolasetron and other drugs known to prolong the QTc interval, including antipsychotics, is
Anzemet(R), 1997a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of dolasetron and agents that prolong the QT interva
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In several studies, dolasetron resulted in significant, dose-related increases in mean PR, QRS, and Q
baseline values. Measured changes in ECG parameters were transient, reversible, and asymptomatic. In
intervals may be due to prolongation of maximum upstroke velocity (Vmax) due to binding of dolasetron t
cause of QTc interval prolongation appears to be due to prolongation of the QRS interval, increases in he
Anzemet(R), 1997; Hunt et al, 1995; Kris et al, 1994).  
b)  A total of 7 patients developed torsade de pointes after therapeutic use of haloperidol in high doses (M
et al, 1993a). Three patients developed the dysrhythmia after administration of 211 to 825 mg haloperido
delirium. These 3 patients recovered from the initial episodes, but 1 patient subsequently died of cardiac 
haloperidol. Four patients developed the dysrhythmia after administration of 170 to 580 mg over 1 to 4 da
bacterial meningitis (1), status asthmaticus (2) or respiratory insufficiency (1). All 4 patients recovered wi
c)  Prolongation of the QTc interval was reported in 8 patients receiving risperidone (Prod Info Risperdal(

 
3.5.1.AC   Doxepin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999d), sertindole (Agelink et al, 2001a), q
sultopride (Lande et al, 1992a), and zotepine (Sweetman, 2003). Even though no formal drug interaction stud
coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R
1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
interval, flattening, notching, and inversion of the T wave and the appearance of U waves. In experimenta
deaths have occurred while patients were receiving pimozide doses of 1 mg/kg. The proposed mechanis
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 1999
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3.5.1.AD   Droperidol 
1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
(O'Brien et al, 1999l), quetiapine (Owens, 2001w), risperidone (Duenas-Laita et al, 1999z), sertindole (Agelin
et al, 1992t), and zotepine (Sweetman, 2003). Droperidol has been shown to prolong the QTc interval at the r
Even though no formal drug interaction studies have been done, the coadministration of droperidol and other 
interval, including antipsychotics is not recommended (Prod Info Inapsine(R), 2002). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of droperidol and antipsychotics is not recommended
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AE   Encainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Coadministration of risperidone with other drugs that potentially prolong the QTc interval, such 
approached with caution. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is a
Larochelle et al, 1984). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of encainide and risperidone is not recommended du
threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is ad
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AF   Enflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be anticipated 
which lengthen the QT interval (Agelink et al, 2001y; Owens, 2001af; Prod Info Haldol(R), 1998i; Lande et al,
drug interaction studies have been done, antipsychotic agents should not be coadministered with other drugs
the QTc interval, including enflurane (Owens, 2001af). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of enflurane and agents that prolong the QT interval,
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking risper
Laita et al, 1999ai; Ravin & Levenson, 1997n). 

 
3.5.1.AG   Erythromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Erythromycin significantly increased the mean QTc interval versus baseline in a retrospective s
Bauman, 1995a). Erythromycin has demonstrated QTc prolongation in combination with other drugs that prol
PCE(R), 1997). Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod
haloperidol (O'Brien et al, 1999p), risperidone (Duenas-Laita et al, 1999ae), sertindole (Agelink et al, 2001t), 
and zotepine (Sweetman, 2003). Caution is advised with coadministration of drugs that potentially prolong the
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if erythromycin and antipsychotics are used concomitantly. Moni
periodically during treatment. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Erythromycin significantly increased the QTc interval compared with baseline in a retrospective study
dose was 500 milligrams or 1 gram four times daily, with a mean of 15 doses received. Patients (n equal 
or more all developed increases in QT interval of 15% or greater. For all patients, the mean QTc interval 
(msec) at baseline to 483 msec (p less than 0.01). In patients with delayed repolarization at baseline (n e
increased from 473 msec to 525 msec (p less than 0.01). In patients with heart disease (n equal to 30), a
QTc interval (mean of 15%), compared with an increase of 8% in patients without heart disease (p less th
the QTc interval was severely prolonged. One patient developed torsades de pointes attributed to erythro
cotrimoxazole concomitantly, 8 developed QT prolongation of 15% or greater (Oberg & Bauman, 1995). 

 
3.5.1.AH   Flecainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Coadministration of risperidone with other drugs that potentially prolong the QTc interval, such 
approached with caution. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is a
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Tambocor(R), 1998; Larochelle et al, 1984). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of flecainide and risperidone is not recommended du
threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is ad
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AI   Fluconazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Case reports have described QT prolongation and torsades de points associated with fluconaz
Wassmann et al, 1999). Haloperidol (Prod Info Haldol(R), 1998d), risperidone (Prod Info Risperdal(R) risperid
Info Solian(R), 1999k), sertindole (Brown & Levin, 1998a); sultopride (Lande et al, 1992j), and zotepine (Swe
to prolong the QT interval at therapeutic doses. Even though no formal drug interaction studies have been do
known to prolong the QT interval are used concomitantly. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if fluconazole and antipsychotics are used concomitantly. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AJ   Fluoxetine 

1)  Interaction Effect: increased plasma concentrations of risperidone 
2)  Summary: Concomitant use of fluoxetine (CYP2D6 inhibitor) and risperidone (CYP2D6 substrate) has res
plasma concentrations and an increased risk of risperidone adverse effects such as serotonin syndrome, QT 
effects. The postulated mechanism of action is inhibition of CYP2D6-mediated metabolism of risperidone by f
demonstrated increased risperidone levels in patients treated concurrently with fluoxetine and risperidone (Pr
tablets, oral solution, orally disintegrating tablets, 2008; Spina et al, 2002). Monitoring the patient for increase
effects may be necessary (Spina et al, 2002). The risperidone dose should be reevaluated if fluoxetine is initi
RISPERDAL(R) oral tablets, oral solution, orally disintegrating tablets, 2008) (Spina et al, 2002a). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of fluoxetine and risperidone has resulted in increased risperidone
increased risk of risperidone side effects (Prod Info RISPERDAL(R) oral tablets, oral solution, orally disintegra
monitor patients for increased plasma risperidone levels and side effects (serotonin syndrome, extrapyramida
when fluoxetine is coadministered with risperidone (Spina et al, 2002). Reevaluate the dose of risperidone wh
initiated or discontinued (Prod Info RISPERDAL(R) oral tablets, oral solution, orally disintegrating tablets, 200
7)  Probable Mechanism: inhibition of CYP2D6-mediated metabolism of risperidone 
8)  Literature Reports 

a)  Fluoxetine (a CYP2D6 inhibitor) 20 mg/day has been shown to increase the plasma concentration of 
substrate) 2.5- to 2.8-fold. Fluoxetine did not affect the concentration of 9-hydroxyrisperidone. The dosag
reevaluated when fluoxetine is initiated or discontinued (Prod Info RISPERDAL(R) oral tablets, oral solut
2008). 
b)  Fluoxetine, an inhibitor of cytochrome CYP2D6, may impair the elimination of risperidone, primarily by
alpha-hydroxylation and, to a lesser extent, by simultaneously affecting the further metabolism of 9-hydro
risperidone) or other pathways of risperidone biotransformation. In an open, 4-week, pharmacokinetic stu
schizophrenia or schizoaffective disorder, depressive type, risperidone concentrations increased when fl
with risperidone. Patients were stabilized on a fixed dose of risperidone 4 to 6 mg/day for at least four we
fluoxetine therapy 20 mg/day for the management of concomitant depression. Mean plasma risperidone 
ng/mL at baseline to 49 nanograms (ng)/mL (p less than 0.01) at week 2, and 56 ng/mL (p less than 0.01
concentrations of 9-hydroxyrisperidone (9-OH-risperidone) showed no significant increase at 4 weeks co
weeks of concurrent therapy, the active moiety (risperidone plus 9-OH-risperidone) was increased by 75%
than 0.01) compared with baseline. The mean plasma risperidone to 9-OH-risperidone ratio also increase
experienced Parkinsonian symptoms during week 2 of concomitant therapy and were treated with antich
suggest that monitoring plasma risperidone levels may be warranted in patients receiving concomitant flu
treatment (Spina et al, 2002). 

 
3.5.1.AK   Foscarnet 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Foscarnet can prolong the QT interval in some patients, which may result in ventricular tachyca
torsades de pointes. Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
haloperidol (O'Brien et al, 1999r), quetiapine (Owens, 2001ae), risperidone (Duenas-Laita et al, 1999ah), sert
sultopride (Lande et al, 1992ab), and zotepine (Sweetman, 2003). Because antipsychotics may also prolong 
risk of arrhythmias, the concurrent administration of foscarnet and antipsychotics is not recommended (Prod 
Levenson, 1997m). 
3)  Severity: major 
4)  Onset: unspecified 
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5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of foscarnet and antipsychotics is not recommended
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AL   Gemifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Although pharmacokinetic studies between gemifloxacin and drugs that prolong the QT interva
not been performed, gemifloxacin should be used cautiously in patients receiving antipsychotic medications (
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of two drugs that prolong the QT interval, such as ge
not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AM   Ginkgo Biloba 

1)  Interaction Effect: increased risk of risperidone adverse effects 
2)  Summary: Concomitant use of risperidone and ginkgo biloba may have precipitated priapism in one case 
cytochrome P450 isoforms 3A4 and 2C9, both of which are responsible for risperidone metabolism. Increased
risperidone may lead to an increased risk of side effects, including priapism, as in this case report (Lin et al, 2
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Caution patients taking risperidone to discuss the use of nonprescription medicines
with their doctor or pharmacist. If a patient presents with symptoms consistent with excessive risperidone, inq
nonprescription medicines, herbs, and dietary supplements. It is recommended to avoid ginkgo in patients tak
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Priapism occurred in a 26-year-old patient treated with risperidone 3 mg/day for 3 years who began g
emergency department admission. He reported no other recent trauma, illness, or use of drugs or medic
adverse effects related to risperidone therapy. He was treating occasional tinnitus with ginkgo biloba 160

 
3.5.1.AN   Halofantrine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Halofantrine can prolong the QT interval in some patients, which may result in ventricular tachy
torsades de pointes. Some antipsychotic agents prolong the QT interval and an additive effect would be antic
agents which lengthen the QT interval (Agelink et al, 2001b; Owens, 2001d; Prod Info Solian(R), 1999c; Prod
al, 1992b). The concurrent administration of halofantrine with antipsychotics is not recommended (Prod Info H
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of halofantrine and an antipsychotic is not recommen
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AO   Haloperidol 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk, 20
2001a). Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking rispe
Laita et al, 1999t; Ravin & Levenson, 1997h; Gesell & Stephen, 1997d) and in overdose situations (Lo Vecch
1993d). Caution is advised with coadministration of drugs that potentially prolong the QTc interval. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if haloperidol and risperidone are used concomitantly. Screen pa
predispose to QT prolongation and torsade de pointes (i.e. cardiomyopathy, alcohol abuse, hypothyroidism). 
at baseline and throughout therapy. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking risper
Laita et al, 1999s; Ravin & Levenson, 1997g; Gesell & Stephen, 1997c) and in overdose situations (Lo V
1993c).  
b)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) a
Hemodynamically significant ventricular tachyarrhythmias, ventricular fibrillation, asystole, and death hav
appears to be greater with intravenous haloperidol, but has occurred with oral and intramuscular use. Th
greater than 35 milligrams (mg) over 24 hours, although TdP has been associated with a dose as low as 
intravenously over 4 hours. To prevent haloperidol-induced TdP, screen patients for a history of dilated c
testing for hypothyroidism before therapy, obtaining an electrocardiogram at baseline and throughout the
magnesium, and calcium. In patients with a baseline QTc greater than 450 milliseconds (msec), haloperi

Page 55 of 127MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.23, page 55

Case 3:09-cv-00080-TMB     Document 78-31      Filed 03/24/2010     Page 55 of 209



an alternative agent should be used. Discontinue haloperidol if the QTc increases more than 25% from b
or development of U-waves occurs (Hassaballa & Balk, 2003).  

 
3.5.1.AP   Halothane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be anticipated 
which lengthen the QT interval (Agelink et al, 2001i; Owens, 2001m; Prod Info Solian(R), 1999i; Prod Info Ha
1992h). Even though no formal drug interaction studies have been done, antipsychotic agents should not be 
which may also prolong the QTc interval, including halothane (Owens, 2001m). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of halothane and agents that prolong the QT interval
recommended. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking risper
Laita et al, 1999m; Ravin & Levenson, 1997d).  

 
3.5.1.AQ   Hydroquinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM) oral tablets
1999z; O'Brien et al, 1999q; Prod Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001ab; Du
et al, 2001v; Lande et al, 1992z; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetma
antiarrhythmic agents may also prolong the QT interval and increase the risk of arrhythmias, the concurrent a
with a drug from this class is not recommended (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinag
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. The study de
in the plasma concentrations of haloperidol when given concurrently with quinidine versus haloperidol tre
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 ng/
peak concentration (Cmax) also showed an increase from 1.9 ng/mL on haloperidol to 3.8 ng/mL on com
and time to peak concentration (Tmax) were not significantly changed, thereby suggesting to the authors
is more likely responsible for the plasma level changes than an elimination alteration (Young et al, 1993)

 
3.5.1.AR   Ibutilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of ibutilide and risperidone is not recommended due to the risk of additive effec
concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yamreudeewong et
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ibutilide and risperidone is not recommended due 
threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is ad
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prolongation in
Laita et al, 1999a). Concomitant use of Class III antiarrhythmic agents such as ibutilide and risperidone m
QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.AS   Imipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999d), sertindole (Agelink et al, 2001a), q
sultopride (Lande et al, 1992a), and zotepine (Sweetman, 2003). Even though no formal drug interaction stud
coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R
1982). 
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3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
interval, flattening, notching, and inversion of the T wave and the appearance of U waves. In experimenta
deaths have occurred while patients were receiving pimozide doses of 1 mg/kg. The proposed mechanis
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 1999

 
3.5.1.AT   Isoflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be anticipated 
which lengthen the QT interval (Agelink et al, 2001w; Owens, 2001ac; Prod Info Solian(R), 1999aa; Prod Info
1992aa). Even though no formal drug interaction studies have been done, antipsychotic agents should not be
which are also known to prolong the QTc interval, including isoflurane (Owens, 2001ac). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of isoflurane and agents that prolong the QT interval,
recommended. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking risper
Laita et al, 1999ag; Ravin & Levenson, 1997l). 

 
3.5.1.AU   Isradipine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Isradipine can prolong the QT interval in some patients, which may result in ventricular tachyca
torsades de pointes, and its use with other drugs known to cause QT prolongation is not recommended (Prod
Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R),
al, 1999c), quetiapine (Owens, 2001h), risperidone (Duenas-Laita et al, 1999h), sertindole (Agelink et al, 200
2004). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of isradipine and an antipsychotic is not recommende
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AV   Itraconazole 

1)  Interaction Effect: increased risperidone concentrations 
2)  Summary: In an open-label study, coadministration of itraconazole and risperidone in 19 schizophrenic pa
serum concentrations of both risperidone and its active metabolite, 9-hydroxyrisperidone. It has been postula
P450 2D6 enzymes, risperidone may also be metabolized by cytochrome P450 3A (CYP3A) enzymes. Inhibit
mediated metabolism by itraconazole, a potent CYP3A inhibitor, may result in increased serum risperidone co
affect clinical symptoms and side effects of risperidone (Jung et al, 2005). If these two agents are coadminist
patients for clinical symptoms of risperidone efficacy and potentially, increased risperidone side effects (hypo
side effects, arrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Coadministration of itraconazole and risperidone can result in increased serum con
and its active metabolite, 9-hydroxyrisperidone. If these two agents are coadministered, consider monitoring p
risperidone efficacy and potentially, increased risperidone side effects (hypotension, sedation, extrapyramida
7)  Probable Mechanism: inhibition of cytochrome P450 3A-mediated risperidone metabolism 
8)  Literature Reports 

a)  Concurrent administration of itraconazole with risperidone resulted in increased serum risperidone co
patients (n=19, mean age 41.4 years) who were being treated with 2 to 8 milligrams (mg) of risperidone p
pm) for at least 2 months were administered itraconazole 200 mg per day (dosed at 8 pm) for 1 week and
open-label study indicated that the dose-normalized, steady-state plasma concentrations of both risperid
hydroxyrisperidone, were significantly increased by 82% and 70%, respectively (p less than 0.01). Upon 
both concentrations returned to the levels prior to itraconazole administration. Scores on the Brief Psych
improvement in clinical symptoms, decreased by 6% (p=0.017). However, there was no increase in adve
Udvalg for Kliniske Undersogelser (UKU) Side Effect Rating scale. It has been postulated that in addition
enzymes, risperidone may also be metabolized by cytochrome P450 3A (CYP3A) enzymes. The propose
is inhibition of risperidone's CYP3A-mediated metabolism by itraconazole, a potent CYP3A inhibitor (Jun
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3.5.1.AW   Lamotrigine 
1)  Interaction Effect: increased risperidone plasma concentrations and risk of adverse effects 
2)  Summary: Increased risperidone plasma concentrations, with signs of toxicity, developed in a patient adm
to a stable dose-regimen of risperidone and clozapine (Bienentreu & Kronmuller, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Clinicians should be aware of the increased risk of risperidone adverse effects in pa
together with risperidone. When concomitant lamotrigine is initiated, discontinued, or the dose of lamotrigine 
of risperidone. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Increased risperidone plasma concentrations and subsequent toxicity were reported in a patient recei
stable dose-regimen of risperidone and clozapine. The patient, a 26-year-old woman diagnosed with sch
partial response to her established regimen of clozapine 550 milligrams (mg) daily and risperidone 8 mg 
concentrations of risperidone and clozapine were 55-70 nanograms/milliliter (ng/mL) and 800-1100 ng/m
initiated, with the dose incrementally titrated up to 200 mg daily. Clozapine and risperidone plasma conce
ng/mL and 263 ng/mL, respectively; no symptoms of intoxication were observed. Lamotrigine was furthe
daily, after which risperidone plasma concentration increased to 412 ng/mL, accompanied by symptoms 
risperidone dose was reduced to 2 mg daily and completely withdrawn shortly thereafter (Bienentreu & K

 
3.5.1.AX   Levodopa 

1)  Interaction Effect: loss of levodopa efficacy 
2)  Summary: Because risperidone is an antagonist with a high affinity for dopamine type 2 receptors, it is exp
of levodopa (Prod Info Stalevo(TM), 2003; Prod Info Risperdal(R) Consta(TM), 2003d). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of risperidone in patients with parkinsonism should be avoided. If co
monitor the patient for loss of levodopa therapeutic efficacy. 
7)  Probable Mechanism: pharmacologic antagonism 

 
3.5.1.AY   Levomethadyl 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be used with levom
pharmacodynamic interactions can occur between levomethadyl and potentially arrhythmogenic agents such 
QT interval (Prod Info Orlaam(R), 2001). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Levomethadyl is contraindicated in patients being treated with risperidone as it may
interact with levomethadyl. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AZ   Levorphanol 

1)  Interaction Effect: precipitation of opioid withdrawal symptoms in opioid-dependent patients 
2)  Summary: A patient stabilized on levorphanol 14 mg daily for neck pain experienced opioid cravings and c
risperidone therapy. Discontinuing risperidone resolved her symptoms of withdrawal. Possible mechanisms fo
accelerating opioid metabolism via the cytochrome P450 system, interference with the gastrointestinal absorp
altered opioid distribution, or opioid displacement from plasma protein binding sites (Wines & Weiss, 1999a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Opioid-dependent patients should be monitored for signs of opioid withdrawal if risp
prescribed. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A 31-year-old female with a lengthy history of drug dependency, including opioids, was being treated 
depression and levorphanol 14 mg daily for chronic severe neck pain. Because of recurring nightmares a
mg daily was initiated and increased to 1.5 mg daily within two days. While her dissociative symptoms im
cramps, gooseflesh, and opioid cravings. Risperidone was decreased to 1 mg daily but her dissociative s
risperidone was again increased to 2 mg daily, but she experienced an increase in her withdrawal sympt
Risperidone therapy was eventually discontinued (Wines & Weiss, 1999). 

 
3.5.1.BA   Lidoflazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Lidoflazine has been shown to prolong the QTc interval at the recommended therapeutic dose 
though no formal drug interaction studies have been done, the coadministration of antipsychotics and other d
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interval is not recommended. Several antipsychotic agents have demonstrated QT prolongation including am
1999), haloperidol (O'Brien et al, 1999), quetiapine (Owens, 2001), risperidone (Duenas-Laita et al, 1999), se
sultopride (Lande et al, 1992), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of lidoflazine and antipsychotics is not recommended
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BB   Linezolid 

1)  Interaction Effect: increased risk of serotonin syndrome 
2)  Summary: In a review of post-marketing data, 1 case of serotonin toxicity was reported with the concurren
which was coadministered with other serotonergic agents (Lawrence et al, 2006) . Risperidone, in combinatio
has been associated with the serotonin syndrome (Springuel & McMorran, 2003). There have been spontane
syndrome associated with concomitant use of linezolid and serotonergic agents (Wigen & Goetz, 2002; Prod 
tablets, oral suspension, 2008). Although coadministration of linezolid and serotonergic agents did not result 
1, 2, or 3 clinical trials, linezolid is a reversible, non-selective MAOI and can potentially interact with serotoner
serotonin syndrome. If concurrent use of linezolid and a serotonergic agent is clinically warranted, monitor pa
symptoms of serotonin syndrome. Consider discontinuing either one or both agents if these symptoms occur,
discontinuation of the concomitant serotonergic agent may result in associated discontinuation symptoms (Pr
oral tablets, oral suspension, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Serotonin toxicity has been reported in 1 individual with the concurrent use of linezo
coadministered with other serotonergic agents (Lawrence et al, 2006). If concurrent use of linezolid and rispe
serotonergic agents, is clinically necessary, monitor patients closely for signs and symptoms of serotonin syn
abnormalities (including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hypertonicity, and shivering
(including tachycardia, mydriasis, diaphoresis, and diarrhea), and mental status changes (including agitation 
syndrome can be life-threatening. If serotonin syndrome develops, discontinue the offending agents and prov
therapy as necessary (Boyer & Shannon, 2005). Keep in mind that discontinuation of the concomitant seroton
associated discontinuation symptoms (Prod Info ZYVOX(R) IV injection, oral tablets, oral suspension, 2008). 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  In a review of post-marketing data, one case of serotonin toxicity was reported in the concurrent use o
which was coadministered with other serotonergic agents. A review was conducted of post-marketing ad
Food and Drug Administration's Adverse Event Reporting System (AERS) database between November 
regarding serotonin toxicity with linezolid use. A serotonin toxicity case was defined as having: (a) linezo
(b) concomitant administration of 1 or more secondary suspect drug with CNS serotonergic activity, and 
by the modified Hunter Serotonin Toxicity Criteria or by the reporter of the adverse event. A total of 29 ca
17 to 83 years), where linezolid was used concomitantly with 1 drug (n=20), with 2 drugs (n=6), and with 
SSRIs were the most common class of drugs received concomitantly with linezolid (n=26), other drug cla
antidepressants (n=6), and atypical antidepressants (n=4). Additionally, drugs used concurrently included
dextromethorphan (n=1), lithium (n=1), metoclopramide (n=1), risperidone (n=1), and tramadol (n=1). Sy
included tremor, fever, seizure, clonus, sweating, agitation, akathesia, rigors, twitching, and muscle rigidi
hospitalization was required in 13 patients, and 3 deaths were reported with concurrent SSRI use. For th
concurrent use linezolid and risperidone, additional coadministered serotonergic drugs included bupropio
(Lawrence et al, 2006). 

 
3.5.1.BC   Lithium 

1)  Interaction Effect: weakness, dyskinesias, increased extrapyramidal symptoms, encephalopathy, and brai
2)  Summary: An encephalopathic syndrome followed by irreversible brain damage has occurred in a few pat
dopamine-2 antagonist, particularly haloperidol. A causal relationship between these events and the concomi
dopamine-2 antagonist and lithium has not been established (Prod Info LITHOBID(R) slow-release oral tablet
lithium and a number of antipsychotic drugs has caused a wide variety of encephalopathic symptoms, brain d
symptoms, and dyskinesias in isolated case reports. In most cases, these effects have occurred with therape
1982; Prakash, 1982; Addonizio et al, 1988a). However, many series and trials have reported using such com
adverse consequences (Goldney & Spence, 1986). The mechanism is not fully understood, but chronic lithium
neostriatal dopaminergic activity, probably through a direct action on the G protein and the capacity of the G p
stimulate adenyl cyclase (Carli et al, 1994). Hyperglycemic reactions have also occurred during combined ph
et al, 1968). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients closely for any signs of toxicity or extrapyramidal symptoms, espec
antagonists, particularly haloperidol, and lithium are used. Serum lithium levels should be monitored periodica
maintaining levels in the low therapeutic range. 
7)  Probable Mechanism: unknown 
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8)  Literature Reports 
a)  Concomitant haloperidol and lithium therapy has resulted in symptoms of encephalopathy, confusion,
fever in several patients with mania (Cohen & Cohen, 1974; Loudon & Waring, 1976; Thomas, 1979). Irre
have been reported (Sandyk & Hurwitz, 1983; Keitner & Rahman, 1984). 
b)  Seizures, encephalopathy, delirium, and abnormal EEG occurred in four patients during combined lith
(Spring, 1979). Serum lithium levels were below 1 mEq/L at the time of the toxic reaction in all cases. All 
lithium in combination with another phenothiazine. Three of these patients developed symptoms within e
therapy. 
c)  The addition of lithium to neuroleptic therapy exacerbated extrapyramidal symptoms (EPS) in a small 
The patients had received at least five days of treatment with either oral thiothixene, haloperidol, or fluph
chlorpromazine equivalents prior to initiation of the lithium and were experiencing drug-induced extrapyra
was added when clinically indicated in sufficient doses to achieve a therapeutic serum concentration. The
0.65 to 1.27 mEq/L. The EPS ratings increased in all ten patients following the addition of lithium. Howev
marked symptoms and no patient developed lithium toxicity. Significantly increased symptoms included g
rigidity, and tremor. 
d)  Ten patients treated with clozapine and lithium were studied (Blake et al, 1992). Of the ten patients, fo
neurologic effects, including jerking of limbs, facial spasms and tics, tremor of hands and arms, tongue tw
of these also experienced delirium. These effects reversed when lithium was discontinued or given at a lo
of two patients suffered recurrence of symptoms. By keeping serum lithium no greater than 0.5 mEq/L, c
coadministered. 
e)  Chlorpromazine serum levels can be significantly reduced in the presence of lithium treatment. If used
of lithium may result in rebound elevation of chlorpromazine levels, resulting in chlorpromazine toxicity. In
chlorpromazine combination, abrupt withdrawal of the lithium may precipitate chlorpromazine cardiotoxic
was manifested as sudden ventricular fibrillation associated with prolongation of the QTc interval. Hypote
in this situation (Stevenson et al, 1989). 
f)  However, other data do not support that such adverse events are frequent or indeed causally related t
Combination of dopamine antagonist antipsychotic drugs and lithium have been used successfully in ma
depressive illness. It has been proposed that the interaction may only become significant with very high d
with failure to discontinue dosing in the presence of toxic symptoms (Miller & Menninger, 1987). 
g)  A 69-year-old patient with oxygen-dependent chronic obstructive pulmonary disorder and a 25-year h
started on risperidone 3 mg for the treatment of new-onset auditory and visual hallucinations. She had al
regimen of lithium (450 mg daily) for more than 10 years. In addition, she was given amantadine (100 mg
weeks after the start of risperidone, the patient experienced a decline in mental status in addition to dizzi
and vomiting, polyuria, depression, and visual and auditory hallucinations. She was then admitted to the 
serum level was 1.36 mEq/L at the time of the admission. All medications were discontinued. Although h
mEq/L, she continued to experience profound delirium, tremors, lethargy, and hallucinations for almost o
respond to commands, she was restarted on lithium (300 mg at bedtime) because of the onset of mild hy
was discharged with a regimen of lithium and low-dose lorazepam for treatment of insomnia. It is sugges
caused by the concurrent use of lithium and risperidone. Other factors could also have caused delirium, s
lithium level and the underlying pulmonary pathology. In addition, amantadine, which facilitates the relea
has a mild anticholinergic effect, may have contributed (Chen & Cardasis, 1996). 

 
3.5.1.BD   Lorcainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Coadministration of risperidone with other drugs that potentially prolong the QTc interval, such 
approached with caution. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is a
Larochelle et al, 1984). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of lorcainide and risperidone is not recommended du
threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is ad
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BE   Mefloquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, caution is advised if mefloquin
can prolong the QTc interval (Prod Info Lariam(R), 1999). Mefloquine was associated with significant QT prol
subjects (Davis et al, 1996). Antipsychotics including haloperidol (Prod Info Haldol(R), 1998f), quetiapine (Ow
Info Risperdal(R) risperidone, 2000b), amisulpride (Prod Info Solian(R), 1999r), sertindole (Agelink et al, 2001
1992r), and zotepine (Sweetman, 2004) have been shown to prolong the QT interval at therapeutic doses. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if mefloquine and antipsychotics are used concomitantly. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.BF   Mesoridazine 
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1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Although citing no data, the manufacturer of mesoridazine states that concomitant use with oth
interval is contraindicated (Prod Info Serentil(R), 2001). Several antipsychotic agents have demonstrated QT 
amisulpride (Prod Info Solian(R), 1999s), haloperidol (O'Brien et al, 1999k), paliperidone (Prod Info INVEGA(
tablets, 2006), quetiapine (Owens, 2001v), risperidone (Duenas-Laita et al, 1999y), sertindole (Agelink et al, 2
1992s), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral capsule, 2005), and zotepine (Swee
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as antips
contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.BG   Methadone 

1)  Interaction Effect: precipitation of opioid withdrawal symptoms in opioid-dependent patients 
2)  Summary: A patient stabilized on methadone 50 mg daily experienced aches, nasal congestion, and irritab
risperidone therapy. Discontinuing risperidone resolved his symptoms of withdrawal. Possible mechanisms fo
accelerating opioid metabolism via the cytochrome P450 system, interference with the gastrointestinal absorp
altered opioid distribution, or opioid displacement from plasma protein binding sites (Wines & Weiss, 1999c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Opioid-dependent patients should be monitored for signs of opioid withdrawal if risp
prescribed. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A 26-year-old male with a long history of chemical dependency was receiving a methadone maintena
was hospitalized for an exacerbation of paranoia and agitation. Risperidone 0.5 mg twice daily was initiat
patient complained of feeling "dope sick", with symptoms of aches, nasal congestion, and irritability. Thes
risperidone was increased to 2 mg daily and dissipated when risperidone was discontinued. His paranoia
chlorpromazine with no further signs of opioid withdrawal (Wines & Weiss, 1999b).  

 
3.5.1.BH   Midodrine 

1)  Interaction Effect: an increased risk of acute dystonia 
2)  Summary: A case report described development of acute dystonia in a 33-year-old female following conco
midodrine and risperidone (Takahashi, 2000). Patients receiving this combination may need to be monitored 
events, including signs and symptoms of acute dystonia. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Use caution if midodrine and risperidone are prescribed concurrently. Monitor for sig
dystonia or other risperidone adverse events. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A 33-year-old female developed acute dystonia after addition of midodrine to treat orthostatic hypoten
therapy. The patient had a 12-year history of catatonic schizophrenia, which was adequately controlled w
mg/day. Two days after addition of midodrine 4 mg/day to treat complaints of orthostatic hypotension, the
of acute dystonia, including tongue protrusion, retrocollis, and oculogyric crisis. Intramuscular injection of
resolved all symptoms. Midodrine was discontinued and risperidone 6 mg/day monotherapy was continu
dystonic symptoms, midodrine 4 mg/day was added again to therapy to treat continuing complaints of ort
acute dystonic reaction recurred one day later and was successfully treated with one intramuscular inject
midodrine was discontinued and the patient remained on risperidone 6 mg/day without dystonic symptom
risperidone dose was decreased to 3 mg/day due to persistent orthostatic hypotension, and the patient w
symptoms at a 3-month follow-up. Increased risperidone-associated central noradrenergic activity due to
activity of midodrine was a postulated mechanism for this interaction (Takahashi, 2000). 

 
3.5.1.BI   Nortriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999d), sertindole (Agelink et al, 2001a), q
sultopride (Lande et al, 1992a), and zotepine (Sweetman, 2003). Even though no formal drug interaction stud
coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R
1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
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8)  Literature Reports 
a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
interval, flattening, notching, and inversion of the T wave and the appearance of U waves. In experimenta
deaths have occurred while patients were receiving pimozide doses of 1 mg/kg. The proposed mechanis
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 1999

 
3.5.1.BJ   Octreotide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Octreotide has been shown to prolong the QTc interval at the recommended therapeutic dose (
Even though no formal drug interaction studies have been done, the coadministration of antipsychotics and o
QTc interval, including octreotide, is not recommended. Several antipsychotic agents have demonstrated QT 
amisulpride (Prod Info Solian(R), 1999u), haloperidol (O'Brien et al, 1999m), risperidone (Duenas-Laita et al, 
al, 2001q), quetiapine (Owens, 2001x), sultopride (Lande et al, 1992u), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of octreotide and antipsychotics is not recommended
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BK   Paroxetine 

1)  Interaction Effect: increased plasma concentrations of risperidone 
2)  Summary: Concomitant use of paroxetine (potent CYP2D6 inhibitor) and risperidone (CYP2D6 substrate) 
risperidone plasma concentrations and an increased risk of risperidone adverse effects such as serotonin syn
extrapyramidal effects. The postulated mechanism of action is inhibition of CYP2D6-mediated metabolism of 
studies demonstrated increased risperidone levels resulting in a greater frequency of extrapyramidal symptom
concurrently with paroxetine and risperidone (Saito et al, 2005; Spina et al, 2001a). One of these studies sho
paroxetine dose increases and greater risperidone plasma concentrations (Spina et al, 2001a). In a case repo
observed in a patient who had already been receiving risperidone and was initiated on paroxetine (Hamilton &
patient for increased risperidone plasma levels side effects may be necessary. The risperidone dose should b
initiated or discontinued. Concomitant use of a low dose of paroxetine with risperidone may be safe and effec
with negative symptoms (Prod Info RISPERDAL(R) oral tablets, oral solution, orally disintegrating tablets, 200
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of paroxetine and risperidone has resulted in increased risperidon
increased risk of risperidone side effects (Prod Info RISPERDAL(R) oral tablets, oral solution, orally disintegra
2005; Spina et al, 2001a; Hamilton & Malone, 2000). Carefully monitor patients for increased plasma risperido
(serotonin syndrome, extrapyramidal symptoms, and cardiotoxicity) when paroxetine is coadministered with r
of risperidone when concomitant paroxetine is initiated or discontinued (Prod Info RISPERDAL(R) oral tablets
disintegrating tablets, 2008). Coadministering a low dose of paroxetine with risperidone may be safe and effe
with negative symptoms (Saito et al, 2005). 
7)  Probable Mechanism: inhibition of CYP2D6-mediated metabolism of risperidone 
8)  Literature Reports 

a)  Paroxetine (a potent CYP2D6 inhibitor) 20 mg/day has been shown to increase the plasma concentra
substrate) by 3- to 9- fold. Paroxetine also lowered the concentration of 9-hydroxyrisperidone by about 1
surveillance of risperidone, torsade de pointes has been reported with combined overdose of risperidone
risperidone should be reevaluated when paroxetine is initiated or discontinued (Prod Info RISPERDAL(R
disintegrating tablets, 2008). 
b)  Risperidone plasma concentrations increased when risperidone-treated inpatients (n=12) with schizo
were coadministered incremental doses of paroxetine. Prior to initiating paroxetine, patients were receivi
for at least 6 weeks and steady-state plasma concentrations of risperidone and 9-hydroxyrisperidone (9-
achieved. Paroxetine doses were administered in 3 consecutive 4-week increments of 10 mg/day, 20 mg
risperidone plasma concentrations during 10-, 20-, and 40-mg paroxetine treatment were 3.8- (95% conf
less than 0.01) , 7.1- (95% CI, 5.3 to 16.5; p less than 0.01), and 9.7-fold (95% CI, 7.8 to 22.5; p less tha
baseline. Increases in 9-OH-risperidone concentrations were not significant with paroxetine use. Mean a
OH-risperidone) plasma concentrations increased by 1.8-fold (95% CI, 1.4 to 2.7; p less than 0.05) durin
increases were not significant with 10- or 20-mg doses. Metabolic ratio was significantly increased (p les
3.4 to 6.2) with 10 mg of paroxetine, by 8.2-fold (95% CI, 6 to 16) with 20 mg, and by 12.6-fold (95% CI, 
symptom scores were significantly improved during all paroxetine doses; however, extrapyramidal sympt
higher during 20- and 40-mg doses. The authors suggest that low-dose coadministration of paroxetine w
effective for treating schizophrenia with negative symptoms (Saito et al, 2005). 
c)  Paroxetine, a potent inhibitor of cytochrome CYP2D6, may impair the elimination of risperidone, prima
mediated alpha-hydroxylation and, to a lesser extent, by simultaneously affecting the further metabolism 
risperidone) or other pathways of risperidone biotransformation. In a study including 10 patients diagnose
schizoaffective disorder depressive type (n=3), risperidone plasma concentrations increased when parox
risperidone. Patients were stabilized on risperidone therapy 4 to 8 mg/day and received adjunctive parox
symptoms, concomitant depression, or both. Risperidone dosage remained constant throughout the dura
elevation in risperidone plasma concentrations (p less than 0.01) and a slight, nonsignificant decrease in
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4 weeks of paroxetine treatment, the total concentration of risperidone and 9-OH-risperidone was increas
The mean plasma risperidone to 9-OH-risperidone ratio also changed significantly (p less than 0.001) wit
treatment. Extrapyramidal side effects occurred in one patient during the second week of paroxetine coa
of risperidone in this patient increased 62% over baseline values during paroxetine coadministration. The
symptoms in patients after addition of SSRIs to antipsychotics might also be caused by an additive pharm
(Spina et al, 2001a). 
d)  Serotonin syndrome occurred in a patient using concomitant paroxetine and risperidone, an antipsych
antagonism and dopamine blocking activity . A 53-year-old male with a 7-month history of psychotic depr
risperidone 3 mg/day and paroxetine 20 mg/day for 10 weeks before presentation. Nine weeks into thera
decreased motivation and bilateral jerking movements of the mouth and legs. The patient discontinued h
before his admission. Upon presentation he was apathetic, confused, disorganized, and talked to himself
risperidone were doubled to 40 mg/day and 6 mg/day, respectively. Within 2 hours of taking his medicati
jerking movements, ataxia, tremor, and shivering. He presented to the emergency room with involuntary 
His mental status exam was notable for depression with psychomotor agitation, difficulty being aroused, 
Differential diagnosis included recurrent psychotic depression, neuroleptic malignant syndrome (NMS), d
syndrome. Nortriptyline 100 mg at bedtime, haloperidol 10 mg twice daily and diphenhydramine 50 mg a
discharge. The patient returned to baseline 9 months after discharge and is without symptoms of depress
Malone, 2000). 

 
3.5.1.BL   Pentamidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Pentamidine has been shown to prolong the QTc interval at the recommended therapeutic dos
though no formal drug interaction studies have been done, the coadministration of antipsychotics and other d
interval, including pentamidine, is not recommended (Agelink et al, 2001e; Owens, 2001g; Prod Info Haldol(R
1999e; Duenas-Laita et al, 1999g; Duenas-Laita et al, 1999g; Prod Info Nipolept(R), 1996a; Metzger & Friedm
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pentamidine and antipsychotics is not recommend
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BM   Phenobarbital 

1)  Interaction Effect: decreased plasma concentrations of risperidone and the active metabolite 9-hydroxyrisp
2)  Summary: Concomitant use of phenobarbital may reduce plasma concentrations of risperidone. Patients s
Patients may be placed on a lower dose of risperidone between 2 to 4 weeks before the planned discontinuat
adjust for the expected increase in plasma concentrations of risperidone plus 9-hydroxyrisperidone (Prod Info
2003e). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor therapeutic efficacy of risperidone following the addition of phenobarbital du
therapy; higher risperidone doses may be needed. Patients may be placed on a lower dose of risperidone be
discontinuation of phenobarbital therapy to adjust for the expected increase in plasma concentrations of rispe
hydroxyrisperidone. For patients currently maintained on the lowest available dose (25 mg) risperidone, it is r
that dose unless an interruption of treatment is necessary. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of risperidone by phenobarbita

 
3.5.1.BN   Phenylalanine 

1)  Interaction Effect: increased incidence of tardive dyskinesia 
2)  Summary: Taking phenylalanine concomitantly with certain neuroleptic drugs may exacerbate tardive dysk
Abnormal phenylalanine metabolism in certain patients may lead to phenylalanine accumulation in the brain a
availability of other large neutral amino acids. This may interfere with the synthesis of catecholamines (Gardo
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if phenylalanine is administered with a neuroleptic agent. Monito
tardive dyskinesia. 
7)  Probable Mechanism: reduced brain availability of other large neutral amino acids and interference with ca
8)  Literature Reports 

a)  Phenylalanine tended to increase the incidence of tardive dyskinesia in patients taking neuroleptics in
patients were studied: (1) patients with unipolar depression with tardive dyskinesia (n=11), (2) patients w
current or past exposure to greater than or equal to 100 milligrams (mg) of a chlorpromazine equivalent f
(3) patients with no tardive dyskinesia not previously exposed to a neuroleptic drug (n=10). Neuroleptic a
study by 6 patients in group 1, and 5 patients in group 2. Patients received powdered phenylalanine 100 
juice after an overnight fast. Blood samples were obtained just prior to phenylalanine administration and 
Three patients in group 1 (with tardive dyskinesia) had the highest postloading phenylalanine plasma lev
higher (though nonsignificant) mean phenylalanine levels than the other groups. Tardive dyskinesia scor
Involuntary Movements Scale (AIMS)) nonsignificantly increased in group 1. Postloading phenylalanine l
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scores were significantly positively correlated in group 1 (rs=0.347, p less than 0.05; Spearman correlatio
0.05). Postloading phenylalanine level and baseline AIMS scores demonstrated a trend toward correlatio
correlation coefficient 0.679, p less than 0.05). In all patients, phenylalanine loading increased plasma ph
eight-fold, and plasma tyrosine increased 2.5 times as a result of conversion of phenylalanine to tyrosine
large neutral amino acids such as tryptophan decreased slightly (Gardos et al, 1992).  

 
3.5.1.BO   Phenytoin 

1)  Interaction Effect: decreased plasma concentrations of risperidone and the active metabolite 9-hydroxyrisp
2)  Summary: Concomitant use of phenytoin may reduce plasma concentrations of risperidone. Upon initiatio
patients should be closely monitored during the first 4-8 weeks, since the dose of risperidone may need to be
placed on a lower dose of risperidone between 2 to 4 weeks before the planned discontinuation of phenytoin 
expected increase in plasma concentrations of risperidone plus 9-hydroxyrisperidone (Prod Info Risperdal(R)
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor therapeutic efficacy of risperidone following the addition of phenytoin highe
needed. Monitor patients during the first 4-8 weeks of coadministration with phenytoin and risperidone; highe
needed. Patients may be placed on a lower dose of risperidone between 2 to 4 weeks before the discontinua
adjust for the expected increase in plasma concentrations of risperidone plus 9-hydroxyrisperidone. For patie
lowest available dose (25 mg) risperidone, it is recommended to continue with that dose unless an interruptio
7)  Probable Mechanism: induction of risperidone metabolism through cytochrome P450 enzymes by phenyto

 
3.5.1.BP   Pimozide 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Although no drug interaction studies have been performed, the manufacturer of pimozide state
pimozide with drugs known to prolong the QTc interval should be approached with caution (Prod Info Orap(R
has been reported to prolong the QTc interval (Prod Info Risperdal(R), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as pimoz
contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In experimental studies of conditions other than Tourette's Disorder, sudden, unexpected deaths have
receiving pimozide dosages of approximately 1 mg per kg. One possible mechanism for such deaths is p
predisposing patients to ventricular arrhythmia. The manufacturer recommends that an electrocardiogram
treatment is initiated and periodically thereafter, especially during the period of dose adjustment (Prod In
b)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking rispe
Laita et al, 1999l; Ravin & Levenson, 1997c; Gesell & Stephen, 1997; Lo Vecchio et al, 1996; Brown et a

 
3.5.1.BQ   Pirmenol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM) oral tablets
1999z; O'Brien et al, 1999q; Prod Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001ab; Du
et al, 2001v; Lande et al, 1992z; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetma
antiarrhythmic agents may also prolong the QT interval and increase the risk of arrhythmias, the concurrent a
with a drug from this class is not recommended (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinag
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. The study de
in the plasma concentrations of haloperidol when given concurrently with quinidine versus haloperidol tre
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 ng/
peak concentration (Cmax) also showed an increase from 1.9 ng/mL on haloperidol to 3.8 ng/mL on com
and time to peak concentration (Tmax) were not significantly changed, thereby suggesting to the authors
is more likely responsible for the plasma level changes than an elimination alteration (Young et al, 1993)

 
3.5.1.BR   Prajmaline 
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1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM) oral tablets
1999z; O'Brien et al, 1999q; Prod Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001ab; Du
et al, 2001v; Lande et al, 1992z; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetma
antiarrhythmic agents may also prolong the QT interval and increase the risk of arrhythmias, the concurrent a
with a drug from this class is not recommended (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinag
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. The study de
in the plasma concentrations of haloperidol when given concurrently with quinidine versus haloperidol tre
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 ng/
peak concentration (Cmax) also showed an increase from 1.9 ng/mL on haloperidol to 3.8 ng/mL on com
and time to peak concentration (Tmax) were not significantly changed, thereby suggesting to the authors
is more likely responsible for the plasma level changes than an elimination alteration (Young et al, 1993)

 
3.5.1.BS   Probucol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of drugs 
interval is not recommended. Probucol has been shown to prolong the QTc interval (Gohn & Simmons, 1992
Antipsychotics including haloperidol (Prod Info Haldol(R), 1998e), quetiapine (Owens, 2001s), risperidone (Pr
2000a), amisulpride (Prod Info Solian(R), 1999p), sertindole (Brown & Levin, 1998c); sultopride (Lande et al, 
(Sweetman, 2004) have been shown to prolong the QT interval at therapeutic doses. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if probucol and antipsychotics are used concomitantly. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.BT   Procainamide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM) oral tablets
1999z; O'Brien et al, 1999q; Prod Info INVEGA(TM) extended-release oral tablets, 2006; Owens, 2001ab; Du
et al, 2001v; Lande et al, 1992z; Prod Info GEODON(R) intramuscular injection, oral capsule, 2005; Sweetma
antiarrhythmic agents may also prolong the QT interval and increase the risk of arrhythmias, the concurrent a
with a drug from this class is not recommended (Prod Info FANAPT(TM) oral tablets, 2009; Prod Info Quinag
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. The study de
in the plasma concentrations of haloperidol when given concurrently with quinidine versus haloperidol tre
under the concentration curve (AUC) was increased from 54.3 ng/h/mL on haloperidol alone to 103.2 ng/
peak concentration (Cmax) also showed an increase from 1.9 ng/mL on haloperidol to 3.8 ng/mL on com
and time to peak concentration (Tmax) were not significantly changed, thereby suggesting to the authors
is more likely responsible for the plasma level changes than an elimination alteration (Young et al, 1993)

 
3.5.1.BU   Prochlorperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on the
recommended. Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info Co
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Stelazine(R), 2002; Prod Info Thorazine(R), 2002). Other phenothiazines may have similar effects, though no
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999j), 
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), quetiapine (Owens, 2001n), risper
1999n), sertindole (Agelink et al, 2001j), sultopride (Lande et al, 1992i), ziprasidone (Prod Info GEODON(R) i
capsule, 2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as pheno
not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.BV   Propafenone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Coadministration of risperidone with other drugs that potentially prolong the QTc interval, such 
approached with caution. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is a
Larochelle et al, 1984). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of propafenone and risperidone is not recommended
life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring i
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BW   Protriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999d), sertindole (Agelink et al, 2001a), q
sultopride (Lande et al, 1992a), and zotepine (Sweetman, 2003). Even though no formal drug interaction stud
coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R
1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
interval, flattening, notching, and inversion of the T wave and the appearance of U waves. In experimenta
deaths have occurred while patients were receiving pimozide doses of 1 mg/kg. The proposed mechanis
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 1999

 
3.5.1.BX   Quetiapine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Risperidone can prolong the QT interval in some patients, which may result in ventricular tachy
torsades de pointes, and its use with other agents that may prolong the QT interval, such as quetiapine, is no
Risperdal(R), 2002c; Owens, 2001q). Coadministration of risperidone 3 mg twice daily with quetiapine 300 m
steady-state pharmacokinetics of quetiapine (Prod Info Seroquel(R), 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Because of the potential additive effects on the QT interval, the concurrent administ
risperidone is not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking risper
Laita et al, 1999u; Ravin & Levenson, 1997i; Gesell & Stephen, 1997e; Lo Vecchio et al, 1996e; Brown e

 
3.5.1.BY   Ranitidine 

1)  Interaction Effect: increased risperidone bioavailability 
2)  Summary: Concurrent use of risperidone and ranitidine resulted in a 26% increase in the bioavailability of 
active metabolite, 9-hydroxyrisperidone, and risperidone combined was increased by 20% (Prod Info RISPER
IM injection, 2009). Use caution if these agents are used concomitantly. Monitor patients for increased risperi
akathisia, parkinsonism, dyspepsia, tachycardia, constipation, or dry mouth). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent treatment with ranitidine and risperidone has resulted in increased rispe
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RISPERDAL(R) CONSTA(R) long-acting IM injection, 2009). Caution is advised if these agents are used con
for increased risperidone adverse events, including sedation, akathisia, parkinsonism, dyspepsia, tachycardia
7)  Probable Mechanism: unknown 

 
3.5.1.BZ   Rifampin 

1)  Interaction Effect: decreased plasma concentrations of risperidone and the active metabolite 9-hydroxyrisp
2)  Summary: Concomitant use of rifampin may reduce plasma concentrations of risperidone (Prod Info RISP
RISPERDAL(R) M-TAB(R) orally disintegrating tablets, 2008). Patients should be closely monitored if concom
may be placed on a lower dose of risperidone between 2 to 4 weeks before the planned discontinuation of rifa
expected increase in plasma concentrations of risperidone plus 9-hydroxyrisperidone (Prod Info RISPERDAL
injection, 2008). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor therapeutic efficacy of risperidone following the addition of rifampin during t
higher risperidone doses may be needed. Patients may be placed on a lower dose of risperidone 2 to 4 week
rifampin therapy to adjust for the expected increase in plasma concentrations of risperidone plus 9-hydroxyris
maintained on the lowest available dose of risperidone long-acting injection (25 mg), it is recommended to co
interruption of treatment is necessary (Prod Info RISPERDAL(R) CONSTA(R) long-acting IM injection, 2008).
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of risperidone by rifampin 

 
3.5.1.CA   Ritonavir 

1)  Interaction Effect: increased risperidone serum concentrations and potential toxicity (hypotension, sedatio
arrhythmias) 
2)  Summary: Coadministered ritonavir may increase serum concentrations of risperidone, resulting in risperid
Kelly et al, 2002a)A risperdal dose decrease may be required when coadministered with ritonavir (Prod Info N
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs and symptoms of neuroleptic toxicity (hypotension, sedati
arrhythmias). Reduce doses of risperidone as required. 
7)  Probable Mechanism: decreased risperidone metabolism 
8)  Literature Reports 

a)  Increases in risperidone serum concentration occurred in a patient taking concomitant ritonavir. A 48-
diagnosed with acquired immunodeficiency syndrome (AIDS) was admitted to a psychiatric hospital for m
medications included zidovudine 250 mg twice daily, didanosine 300 mg once daily, indinavir 400 mg twi
twice daily. He was given risperidone 3 mg twice daily upon admission. After receiving two doses of rispe
progressively drowsy and disoriented. He then became lethargic and comatose. Physical exam revealed
points with miotic pupils. Laboratory tests were normal. A toxic or metabolic etiology was suspected to be
medication was discontinued. Twenty-four hours later, his neurologic status returned to baseline and pro
reappeared. The author suggests that an interaction between risperidone, indinavir and ritonavir may hav
coma (Jover et al, 2002).  
b)  Extrapyramidal symptoms (EPS) occurred in a patient initiated on ritonavir and indinavir while taking 
35-year-old white male with AIDS received risperidone 2 mg twice daily for treatment of Tourette's-like tic
month history of hand tremor, twitching and jerky involuntary movements of the face, shoulders, arms, an
were dapsone, pyrimethamine, azithromycin, and hydroxyzine. Risperidone was initiated at 1 mg twice d
increased to 2 mg twice daily. Indinavir 800 mg twice daily and ritonavir 200 mg twice daily was initiated 
dosage was increased. One week later he experienced significantly impaired swallowing, speaking, and 
existing tremors. Ritonavir and indinavir were discontinued. One month later the patient agreed to try ind
the same time he increased the risperidone dose to 3 mg twice daily. Symptoms worsened over the next
parameters were unremarkable and vital signs were stable. Risperidone was discontinued and clonazep
patients symptoms improved. Caution is warranted when risperidone is prescribed with ritonavir/indinavir

 
3.5.1.CB   Ropinirole 

1)  Interaction Effect: diminished effectiveness of ropinirole 
2)  Summary: Theoretically, risperidone may oppose the dopaminergic effect of dopamine agonists, such as r
(R) oral tablets, 2007; Prod Info REQUIP(R) oral tablets, 2006). If concurrent use of ropinirole and a dopamin
warranted, monitor patients closely for loss of ropinirole efficacy. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the concurrent use of risperidone and ropinirole as this may result 
ropinirole due to the antagonistic dopaminergic effect of risperidone (Prod Info REQUIP(R) oral tablets, 2006)
and a dopamine antagonist is clinically warranted, monitor patients closely for signs and symptoms of diminis
such as worsening of extrapyramidal movements, rigidity, tremor, or gait disturbances. 
7)  Probable Mechanism: pharmacological antagonism 

 
3.5.1.CC   Sematilide 
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1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of sematilide and risperidone is not recommended due to the risk of additive ef
concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yamreudeewong et
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of sematilide and risperidone is not recommended du
life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring i
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prolongation in
Laita et al, 1999a). Concomitant use of Class III antiarrhythmic agents such as sematilide and risperidon
the QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.CD   Sertindole 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Coadministration of sertindole with other drugs that potentiallly prolong the QTc interval, such a
approached with caution (Brown & Levin, 1998e; Prod Info Risperdal(R), 2002e). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as risper
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking risper
Laita et al, 1999aj; Ravin & Levenson, 1997o; Gesell & Stephen, 1997g; Lo Vecchio et al, 1996g; Brown 
b)  Thirty, otherwise healthy, schizophrenic patients participated in an open, dose titration (4 to 16 mg/da
cardiovascular effects of sertindole. At the end of the 3-week study it was concluded that resting heart ra
times increased in a dose-related manner, while there was no change in PQ-conduction times, autonomi
pressure. Conduction times increased an average 3.5% to 6.5% over the dosing range (Agelink et al, 20
c)  The overall incidence of QT interval prolongation with sertindole is estimated at 1.9% to 4%, and the p
torsades de pointes has been estimated at 0.13% to 0.21% (Brown & Levin, 1998d). Periodic electrocard
in the United Kingdom per sertindole's official labeling (Cardoni & Myer, 1997a).  

 
3.5.1.CE   Simvastatin 

1)  Interaction Effect: increased simvastatin serum concentrations with an increased risk of myopathy or rhab
2)  Summary: Concomitant use of risperidone and simvastatin may increase the bioavailability of simvastatin.
are both metabolized by cytochrome P450-3A4 (CYP3A4). Although risperidone is predominantly metabolize
a slow metabolizer phenotype due to possession of a CYP2D6 polymorphic genotype may convert to CYP3A
risperidone metabolism. As a result, risperidone may competitively inhibit simvastatin metabolism, thereby inc
rhabdomyolysis. In a case report, a patient developed rhabdomyolysis complicated by acute compartment sy
simvastatin concomitantly with risperidone (Webber et al, 2004). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of risperidone with simvastatin is not recommended. If concurrent 
patient for signs and symptoms of myopathy or rhabdomyolysis (muscle pain, tenderness, or weakness). Mon
and discontinue use if CK levels show a marked increase, or if myopathy or rhabdomyolysis is diagnosed or s
7)  Probable Mechanism: competitive inhibition of cytochrome P450-3A4-mediated simvastatin metabolism 
8)  Literature Reports 

a)  Rhabdomyolysis occurred in a 22-year-old man after simvastatin 10 milligrams (mg) daily was added 
comprising clonazepam 2 mg and risperidone 4 mg daily. Approximately 5 days after beginning simvasta
presented with right ankle and heel pain. Over the next 24 hours, the pain advanced proximally and incre
extremity showing signs of warmth, erythema, rash, and pronounced tenseness of the distal muscle com
kinase (CK), aspartate and alanine aminotransferase concentrations were 12, 408 units/liter (L), 296 Inte
IU/L, respectively. CK concentrations peaked at 25, 498 units/L. Simvastatin was withdrawn and the patie
decompression fasciotomies due to acute compartment syndrome of the right lower extremity. Risperido
continued without incident (Webber et al, 2004). 

 
3.5.1.CF   Sotalol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of sotalol and risperidone is not recommended due to the risk of additive effect
use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yamreudeewong et al, 2003a).
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
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6)  Clinical Management: The concurrent administration of sotalol and risperidone is not recommended due to
threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is ad
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prolongation in
Laita et al, 1999a). Concomitant use of Class III antiarrhythmic agents such as sotalol and risperidone m
QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.CG   Spiramycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Spiramycin has been shown to prolong the QTc interval at the recommended therapeutic dose 
Even though no formal drug interaction studies have been done, the coadministration of antipsychotics and o
QTc interval, including spiramycin, is not recommended. Several antipsychotic agents have demonstrated QT
amisulpride (Prod Info Solian(R), 1999v), haloperidol (O'Brien et al, 1999n), quetiapine (Owens, 2001y), rispe
1999ab), sertindole (Agelink et al, 2001r), sultopride (Lande et al, 1992v), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of spiramycin and antipsychotics is not recommende
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CH   Sulfamethoxazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Cotrimoxazole has been shown to prolong the QTc interval at the recommended therapeutic do
though no formal drug interaction studies have been done, the coadministration of antipsychotics and other d
interval, including cotrimoxazole, is not recommended. Several antipsychotic agents have demonstrated QT p
amisulpride (Prod Info Solian(R), 1999g), haloperidol (O'Brien et al, 1999d), quetiapine (Owens, 2001i), rispe
1999i), sertindole (Agelink et al, 2001f), sultopride (Lande et al, 1992e), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of cotrimoxazole and antipsychotics is not recommen
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CI   Sultopride 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Coadministration of sultopride with other drugs that potentiallly prolong the QTc interval, such a
approached with caution (Lande et al, 1992m; Montaz et al, 1992a; Harry, 1997b; Prod Info Risperdal(R), 200
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as risper
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Fatal QRS prolongation and QTc prolongation have been reported in patients taking risperidone thera
1999p; Ravin & Levenson, 1997e; Gesell & Stephen, 1997a; Lo Vecchio et al, 1996a; Brown et al, 1993a
b)  Sultopride may induce prolongation of the QT interval and ventricular arrhythmias including torsades 
or toxic doses (Lande et al, 1992l; Montaz et al, 1992; Harry, 1997a).  

 
3.5.1.CJ   Tedisamil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of tedisamil and risperidone is not recommended due to the risk of additive effe
concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yamreudeewong et
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of tedisamil and risperidone is not recommended due
threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is ad
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prolongation in
Laita et al, 1999a). Concomitant use of Class III antiarrhythmic agents such as tedisamil and risperidone
QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.CK   Telithromycin 
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1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be anticipated 
which lengthen the QT interval (Agelink et al, 2001g; Owens, 2001j; Prod Info Haldol(R), 1998b; Lande et al, 
drug interaction studies have been done, antipsychotic agents should not be coadministered with other drugs
the QTc interval, including telithromycin (Owens, 2001j). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent administra
antipsychotic is not recommended. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Fatal QRS prolongation and QTc prolongation have been reported in patients taking risperidone thera
1999j; Ravin & Levenson, 1997b).  

 
3.5.1.CL   Terfenadine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Some antipsychotics have been shown to prolong the QTc interval at the recommended therap
(TM), 2002b; Owens, 2001ad; Prod Info Orap(R), 1999g). Even though no formal drug interaction studies hav
coadministration of terfenadine and other drugs known to prolong the QTc interval, including antipsychotics, i
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of terfenadine with any drug that prolongs the QT inte
agents, is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
interval, flattening, notching, and inversion of the T wave and the appearance of U waves. In experimenta
deaths have occurred while patients were receiving pimozide doses of 1 mg/kg. The proposed mechanis
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 1999

 
3.5.1.CM   Tetrabenazine 

1)  Interaction Effect: increased risk of QT interval prolongation, neuroleptic malignant syndrome, extrapyram
2)  Summary: Tetrabenazine causes a small increase in the correct QT interval. As the degree of prolongatio
develop into torsade de pointes-type VT. The concomitant use of tetrabenazine with other drugs known for Q
should be avoided. In a randomized, double-blind, placebo controlled crossover study of healthy subjects, the
mg dose of tetrabenazine on the QT interval was studied with moxifloxacin as a positive control. The 50 mg d
approximate 8 millisecond mean increase in QT (Prod Info XENAZINE(R) oral tablets, 2008) In addition to QT
may also cause adverse reactions such as neuroleptic malignant syndrome and extrapyramidal disorders, wh
coadministered with neuroleptic drugs (eg, risperidone) (Prod Info XENAZINE(R) oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tetrabenazine with risperidone or other neuroleptic drugs may in
reactions, such as QT interval prolongation and increased risk of torsade de pointes. Other adverse reactions
syndrome and extrapyramidal disorders may be enhanced when given with a dopamine agonist such as rispe
oral tablets, 2008). 
7)  Probable Mechanism: increased dopamine levels; additive effects on QT interval prolongation 

 
3.5.1.CN   Thioridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with other
interval is contraindicated (Prod Info Mellaril(R), 2001). Several antipsychotic agents have demonstrated QT 
amisulpride (Prod Info Solian(R), 1999q), haloperidol (O'Brien et al, 1999j), pimozide (Prod Info Orap(R), 200
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risperidone (Duenas-Laita et al, 19
2001n), sultopride (Lande et al, 1992q), ziprasidone (Prod Info GEODON(R) intramuscular injection, oral cap
(Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as antips
contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.CO   Topiramate 

1)  Interaction Effect: decreased risperidone exposure 
2)  Summary: Concurrent administration of topiramate (200 mg/day) with a single, 2 mg dose of risperidone in
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in a 25% decrease in risperidone exposure. Patients receiving risperidone and topiramate together should be
response to risperidone (Prod Info TOPAMAX(R) oral tablets, oral sprinkle capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: established 
6)  Clinical Management: If risperidone and topiramate are administered concurrently, monitor patients closel
risperidone (Prod Info TOPAMAX(R) oral tablets, oral sprinkle capsules, 2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.CP   Tramadol 

1)  Interaction Effect: an increased risk of seizures 
2)  Summary: Seizures have been reported in patients using tramadol. The manufacturer of tramadol states t
medications with tramadol may enhance the risk of seizures (Prod Info Ultram(R), 1998). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution should be used if tramadol is to be administered to patients receiving neuro
this combination, especially in patients with underlying conditions that might predispose to seizures. 
7)  Probable Mechanism: unknown 

 
3.5.1.CQ   Trifluoperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on the
recommended. Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info Co
Stelazine(R), 2002; Prod Info Thorazine(R), 2002). Other phenothiazines may have similar effects, though no
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999j), 
paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), quetiapine (Owens, 2001n), risper
1999n), sertindole (Agelink et al, 2001j), sultopride (Lande et al, 1992i), ziprasidone (Prod Info GEODON(R) i
capsule, 2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as pheno
not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.CR   Trimethoprim 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Cotrimoxazole has been shown to prolong the QTc interval at the recommended therapeutic do
though no formal drug interaction studies have been done, the coadministration of antipsychotics and other d
interval, including cotrimoxazole, is not recommended. Several antipsychotic agents have demonstrated QT p
amisulpride (Prod Info Solian(R), 1999g), haloperidol (O'Brien et al, 1999d), quetiapine (Owens, 2001i), rispe
1999i), sertindole (Agelink et al, 2001f), sultopride (Lande et al, 1992e), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of cotrimoxazole and antipsychotics is not recommen
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CS   Trimipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999d), sertindole (Agelink et al, 2001a), q
sultopride (Lande et al, 1992a), and zotepine (Sweetman, 2003). Even though no formal drug interaction stud
coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R
1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
interval, flattening, notching, and inversion of the T wave and the appearance of U waves. In experimenta
deaths have occurred while patients were receiving pimozide doses of 1 mg/kg. The proposed mechanis
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 1999

 
3.5.1.CT   Valproic Acid 
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1)  Interaction Effect: increased plasma valproic acid concentrations 
2)  Summary: The addition of risperidone to valproic acid produces a significant increase in the peak plasma 
acid (Prod Info Risperdal(R) Consta(TM), 2003c) as well as marked increases in ammonia levels (Carlson et 
capacity of risperidone could lead to a competition for protein-binding with the high protein-binding capacity o
displacement of valproic acid from plasma protein-binding sites (van Wattum, 2001). However, Valproic acid 
treatment regimen consisting of risperidone (Spina et al, 2000c). Monitoring of ammonia levels may be warra
new or increased manic behavior when taking valproic acid and risperidone, especially in patients vulnerable 
hyperammonemia, including the young, on valproate polytherapy, severely handicapped, or suffering from ma
decreased free serum carnitine (Carlson et al, 2007). In patients prescribed this combination of drugs, monito
OH-risperidone concentrations does not appear to be warranted. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for increased ammonia levels and plasma valproic acid concentrations with
drug therapy or changes in risperidone dose. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  In 2 case reports of 11 year-old boys, there were marked exacerbations in manic behavior and a 2 to 
ammonia levels when risperidone and valproic acid were concomitantly administered. The first patient, w
disorder, attention-deficit/hyperactivity disorder (ADHD), psychosis, and manic symptoms, was admitted 
behavior. Chlorpromazine was added as needed and risperidone was added to replace his aripiprazole. 
acid 250 mg twice daily, the patient experienced a qualitative exacerbation of manic behavior. The risper
adjusted to 2 mg/day and valproic acid to 625 mg/day. The patient's valproate level ranged from 87 to 90
When valproic acid was discontinued, and the ammonia level fell to 55, his manic behavior stopped. The
absence epilepsy and ADHD, was on stable doses of valproic acid. Because of his psychotic symptoms, 
increased to 1.125 mg/day over 5 weeks. The patients exhibited markedly pronounced manic behavior a
113, despite a normal valproic acid level of 71. Upon discontinuation of risperidone and valproic acid, the
and the manic behavior resolved. One month later when the patient was rechallenged with risperidone (i
there was no return of either mania or hyperammonemia (Carlson et al, 2007). 
b)  A study was performed to evaluate the pharmacokinetic interaction between risperidone and valproic 
concentrations of risperidone and 9-hydroxyrisperidone (9-OH risperidone) were compared in patients tre
patients comedicated with valproic acid. Thirty-three patients with a DSM-IV diagnosis of schizophrenia, 
bipolar disorder, were stabilized with risperidone alone or in combination with valproic acid. The results d
given at doses up to 1200-1500 mg/day had clinically insignificant effects on plasma concentrations of ris
metabolite. Valproic acid can be added safely to a treatment regimen consisting of risperidone. In patient
drugs, monitoring of plasma risperidone or 9-OH-risperidone concentrations does not appear to be warra
c)  The combination of valproic acid and risperidone led to significantly increased levels of valproic acid i
suffered from mood swings and increasingly aggressive behavior. Valproic acid treatment was initiated a
Valproate serum levels were in the therapeutic range. After 10 days of treatment, risperidone 2 mg/day w
to 3 mg/day on day 4. On day 5 after risperidone was started, the patients symptoms improved but valpro
therapeutic range at 191 mg/L. Valproic acid was decreased to 1000 mg/day and the level normalized to 
subsequently stabilized. The author concludes that the high-protein-binding capacity of risperidone could
binding with the high protein-binding capacity of valproic acid, leading to displacement of valproic acid fro
(Van Wattum, 2001).  
d)  In 21 patients, repeated oral doses of risperidone 4 mg daily did not affect the pre-dose or average pl
(area under the concentration-time curve) of valproate 1000 mg daily compared to placebo. There was, h
valproate maximum plasma concentration (Cmax) after risperidone coadministration (Prod Info Risperda

 
3.5.1.CU   Vasopressin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Antipsychotics and vasopressin have been shown to prolong the QTc interval at the recommen
2001b; Prod Info Solian(R), 1999a; Duenas-Laita et al, 1999c; Brown & Levin, 1998; Harry, 1997; Prod Info N
Friedman, 1993; Mauro et al, 1988). Even though no formal drug interaction studies have been done, the coa
prolong the QTc interval is not recommended. 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of drugs that prolong the QT interval, such as antipsy
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CV   Zolmitriptan 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Zolmitriptan has been shown to prolong the QTc interval at the recommended therapeutic dose
Antipsychotics including haloperidol (Prod Info Haldol(R), 1998g), quetiapine (Owens, 2001aa), risperidone (P
risperidone, 2000c), amisulpride (Prod Info Solian(R), 1999y), sertindole (Agelink et al, 2001u); sultopride (La
(Sweetman, 2004) have been shown to prolong the QT interval at therapeutic doses. Even though no formal 
been done, the coadministration of drugs known to prolong the QT interval is not recommended. 
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3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of zolmitriptan and antipsychotics is not recommende
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.CW   Zotepine 

1)  Interaction Effect: increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Zotepine used concurrently with neuroleptics may increase the risk of seizures (Hori et al, 1992
drugs that potentiallly prolong the QTc interval, such as zotepine and risperidone, should be approached with
Info Risperdal(R), 2002d). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitoring for seizures is particularly important in those patients who: (1) are taking
have a history of seizure disorders; (3) are of young age; or (4) have a past history of brain injury. The concur
prolong the QT interval, such as zotepine and risperdone, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Since zotepine can prolong the QT interval it is recommended that an ECG is performed before starti
existing prolongation of the QT interval should not be given zotepine (Sweetman, 2004).  
b)  Fatal QRS prolongation and QTc prolongation have been reported in patients taking risperidone thera
1999w; Ravin & Levenson, 1997j; Gesell & Stephen, 1997f; Lo Vecchio et al, 1996f; Brown et al, 1993f). 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Therapeutic 
1)  Physical Findings 

a)  Bipolar Disorder 
1)  A prolonged time to relapse to any mood episode (depression, mania, hypomania, or mixed) is indica
risperidone (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
2)  Closely monitor effectiveness during the first 4 to 8 weeks of starting carbamazepine or other known C
inducers. The dose of risperidone may need to be titrated upward (Prod Info RISPERDAL(R) CONSTA(R

b)  Schizophrenia 
1)  Positive and Negative Syndrome Scale (PANSS), which measures positive symptoms, negative symp
uncontrolled hostility/excitement, and anxiety/depression, evaluates response to therapy (Prod Info RISP
acting injection, 2009). 

a)  Positive psychotic symptoms (delusions, auditory hallucinations, racing thoughts) 
b)  Negative psychotic symptoms (anhedonia, apathy, amotivation, ambivalence). 

2)  Closely monitor effectiveness during the first 4 to 8 weeks of starting carbamazepine or other known C
inducers. The dose of risperidone may need to be titrated upward (Prod Info RISPERDAL(R) CONSTA(R

B)  Toxic 
1)  Laboratory Parameters 

a)  Fasting blood glucose testing should be measured prior treatment and periodically during treatment in pat
obesity, family history of diabetes) for diabetes mellitus. Patients with known diabetes mellitus should be regu
glucose control during risperidone treatment. When symptoms of hyperglycemia develop, fasting blood gluco
(Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
b)  Complete blood count should be monitored frequently during the first few months of risperidone. If there a
a decrease in CBC, then risperidone should be discontinued at the first sign of decline in WBC. For absolute 
1000/mm(3), discontinue risperidone and perform follow-up WBC until recovery. Patients with preexisting low
induced leukopenia/neutropenia are potentially at greatest risk for leukopenia, neutropenia, and agranulocyto
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CONSTA(R) long acting injection, 2009). 
2)  Physical Findings 

a)  Tardive dyskinesia should be observed for in patients on risperidone particularly the elderly (elderly wome
patients on chronic risperidone (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
b)  Hyperglycemia symptoms including polydipsia, polyuria, polyphagia, and weakness should be monitored f
(Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
c)  Monitor ECG at baseline and periodically during treatment (Pacher & Kecskemeti, 2004). 
d)  Cerebrovascular events (eg, stroke, transient ischemic attack) should be observed for in elderly patients w
(not an indication) because of the higher incidence of cerebrovascular events observed with oral risperidone 
e)  Neuroleptic malignant syndrome (NMS) (hyperpyrexia, muscle rigidity, altered mental status, and evidence
(irregular pulse or blood pressure, tachycardia, diaphoresis, and cardiac dysrhythmia) should be monitored fo
should be immediately discontinued in the presence of NMS. Carefully monitor for NMS recurrence if risperid
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
f)  Orthostatic hypotension symptoms including heart rate and blood pressure should be monitored for in all p
during the initial dose-titration phase of oral risperidone. A dose reduction may be necessary if hypotension o
predisposed to hypotension include those with known cardiovascular disease (history of myocardial infarction
conduction abnormalities), cerebrovascular disease, who are dehydrated and hypovolemic, and in the elderly
hepatic impairment (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
g)  Fever and other symptoms or signs of infection should be monitored for in patients on risperidone becaus
neutropenia or agranulocytosis (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
h)  Patients at high-risk for suicide should be closely supervised during therapy because of the increased risk
with schizophrenia or bipolar disorder (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). 
i)  Confusion, obtundation, postural instability with frequent falls, extrapyramidal symptoms, and clinical featu
neuroleptic malignant syndrome are manifestation of increased sensitivity in patients with Parkinson's Diseas

 
 4.2   Patient Instructions 

A)  Risperidone (By mouth) 
Risperidone 
 
Treats schizophrenia and certain problems caused by bipolar disorder. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to risperidone. 
 
How to Use This Medicine: 
Tablet, Liquid, Dissolving Tablet 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be changed
what works best for you. Do not use more medicine or use it more often than your doctor tells you to. 
Measure the oral liquid medicine with a marked measuring spoon, oral syringe, or medicine cup. You may mi
milk, coffee, or orange juice. Do not mix with cola or tea. 
If you are using the disintegrating tablet, make sure your hands are dry before you handle the tablet. Do not o
contains the tablet until you are ready to take it. Remove the tablet from the blister pack by peeling back the f
not push the tablet through the foil. Place the tablet in your mouth. It should melt quickly. After the tablet has 
water. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next d
medicine and skip the missed dose. Do not use extra medicine to make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light. Do 
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
treatment. You will also need to throw away old medicine after the expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, a

There are many other medicines that you should not use while you are taking risperidone. Taking risperidone
may be dangerous, even life-threatening. Make sure your doctor and your pharmacist knows about all other m
Make sure your doctor knows if you are taking carbamazepine (Tegretol®), cimetidine, furosemide (Lasix®), 
paroxetine (Paxil®), phenobarbital, ranitidine, or valproate (Depakene®, Depakote®). Tell your doctor if you a
quinidine, phenytoin (Dilantin®), or rifampin (Rifadin®). Make sure your doctor knows if you are also using me
Some blood pressure medicines are atenolol, hydrochlorothiazide (HCTZ), lisinopril, metoprolol, quinapril, Ac
Lotrel®, Norvasc®, Toprol®, and Zestril®. 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and a
relievers, and sedatives. 
Do not drink alcohol while you are using this medicine. 
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Warnings While Using This Medicine: 
Make sure your doctor knows if you are pregnant, plan to become pregnant, or if you are breast feeding. Tell 
of liver disease, kidney disease, stroke, or breast cancer. Make sure your doctor knows if you have heart prob
seizures, or trouble swallowing.  
Make sure your doctor knows if you have a family history of a heart condition called congenital long QT syndr
ever had Neuroleptic Malignant Syndrome (NMS) caused by other antipsychotic medicines. 
This medicine may cause an increase in your blood sugar. If you have diabetes, you may need to check your
are using medicine for diabetes, your doctor may need to change your dose. 
This medicine is not approved to treat behavior disorders in older people who have dementia. Using this med
increase the risk of death. This risk has not been shown for the approved uses of this medicine. 
Some side effects are more likely to happen in elderly people who have memory problems or other reduced m
doctor knows if the person who will be using this medicine has Alzheimer's disease or similar problems (often
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that cou
alert. 
This medicine might reduce how much you sweat. Your body could get too hot if you do not sweat enough. If 
might feel dizzy, weak, tired, or confused. You might vomit or have an upset stomach. Do not get too hot whil
places that are very hot. Call your doctor if you are too hot and cannot cool down. 
This medicine may make your skin more sensitive to sunlight. Use a sunscreen when you are outdoors. Avoid
Risperdal® M-Tab® contains aspartame (phenylalanine). If you have phenylketonuria (PKU), talk to your doc

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, c
Change in how much or how often you urinate. 
Confusion, weakness, and muscle twitching. 
Constant muscle movement that you cannot control (often in your lips, tongue, arms, or legs). 
Dry mouth, increased thirst, muscle cramps, nausea or vomiting. 
Fast, slow, irregular (uneven), or pounding heartbeat. 
Fever, sweating, muscle stiffness. 
In males: Painful, prolonged erection of your penis. 
Lightheadedness, fainting, or seizures. 
Severe diarrhea, vomiting, or stomach pain. 
Skin rash. 
Sudden or severe headache, problems with vision, speech, or walking. 
Twitching or muscle movements you cannot control (often in your eyes, jaw, neck or upper body). 
Unusual bleeding, bruising, or weakness. 
Yellowing of your skin or the whites of your eyes. 

 
If you notice these less serious side effects, talk with your doctor: 

Anxiety, trouble sleeping, increased dreaming. 
Constipation, diarrhea, nausea, or upset stomach. 
Darkening of your skin. 
Drooling, or stuffy nose. 
In women: Unusually heavy bleeding during your menstrual period. 
Severe tiredness. 
Trouble having sex. 
Weight gain. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

B)  Risperidone (Injection) 
Risperidone 
 
Treats schizophrenia and certain problems caused by bipolar disorder. 
 
When This Medicine Should Not Be Used: 
You should not receive this medicine if you have had an allergic reaction to risperidone. 
 
How to Use This Medicine: 
Injectable 

Your doctor will prescribe your exact dose and tell you how often it should be given. This medicine is given as
A nurse or other trained health professional will give you this medicine. This medicine is usually given every 2

 
If a Dose is Missed: 

This medicine needs to be given on a fixed schedule. If you miss a dose or forget to use your medicine, call y
instructions. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, a
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There are many other medicines that you should not use while you are taking risperidone. Taking risperidone
may be dangerous, even life-threatening. Make sure your doctor and your pharmacist knows about all other m
Make sure your doctor knows if you are taking carbamazepine (Tegretol®), cimetidine (Tagamet®), furosemid
(Larodopa®), fluoxetine (Prozac®), paroxetine (Paxil®), phenobarbital (Luminal®), ranitidine (Zantac®), or va
Depakote®). Tell your doctor if you are using clozapine (Clozaril®), quinidine, phenytoin (Dilantin®), or rifamp
doctor knows if you are also using medicine to lower blood pressure (such as atenolol, hydrochlorothiazide (H
quinapril, Accupril®, Cozaar®, Diovan®, Lotrel®, Norvasc®, Toprol®, or Zestril®). 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and a
relievers, and sedatives. 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or if you plan to become pregnant while you are using this m
after you stop using it. Do not breastfeed while you are using this medicine and for at least 12 weeks after yo
Make sure your doctor knows if you have kidney disease, liver disease, diabetes, breast cancer, bone proble
Reye's syndrome, Parkinson's disease, trouble with swallowing, or a history of seizures or neuroleptic malign
doctor if you have any kind of blood vessel or heart problems, including low blood pressure, heart failure, a lo
problems, or a history of a heart attack or stroke. 
This medicine may cause an increase in your blood sugar. If you have diabetes, you may need to check your
are using a medicine for diabetes, your doctor may need to change your dose. 
This medicine is not approved to treat behavior disorders in older people who have dementia. Using this med
increase the risk of death. This risk has not been shown for the approved uses of this medicine. 
Some side effects are more likely to happen in elderly people who have memory problems or other reduced m
doctor knows if the person who will be using this medicine has forgetfulness or confusion related to aging (su
dementia). 
Stop taking this medicine and check with your doctor right away if you have any of the following symptoms wh
convulsions (seizures), difficulty with breathing, a fast heartbeat, a high fever, high or low blood pressure, inc
control, severe muscle stiffness, unusually pale skin, or tiredness. These could be symptoms of a serious con
malignant syndrome (NMS). 
Tardive dyskinesia (a movement disorder) may occur and may not go away after you stop using the medicine
away if you have any of the following symptoms while taking this medicine: lip smacking or puckering, puffing
movements of the tongue, uncontrolled chewing movements, or uncontrolled movements of the arms and leg
This medicine may make you dizzy, lightheaded, or drowsy. Avoid driving, using machines, or doing anything
you are not alert. Change positions slowly when getting up from a lying or sitting position. 
This medicine lowers the number of some types of blood cells in your body. Because of this, you may bleed o
help with these problems, avoid being near people who are sick or have infections. Wash your hands often. S
other situations where you could be bruised, cut, or injured. Brush and floss your teeth gently. Be careful whe
razors and fingernail clippers. 
This medicine might reduce how much you sweat. Your body could get too hot if you do not sweat enough. If 
might feel dizzy, weak, tired, or confused. You might vomit or have an upset stomach. Do not get too hot whil
places that are very hot. Call your doctor if you are too hot and cannot cool down. 
This medicine may cause some people to be agitated, irritable, or display other abnormal behaviors. It may a
suicidal thoughts and tendencies or to become more depressed. If you or your caregiver notice any of these a
right away. 
This medicine may increase your weight. Your doctor may need to check your weight regularly during treatme
Your doctor will need to check your blood at regular visits while you are using this medicine. Be sure to keep 
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to ke

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, c
Change in how much or how often you urinate. 
Chills, cough, sore throat, and body aches. 
Dry mouth, increased hunger or thirst, or muscle cramps. 
Fast, slow, pounding, or uneven heartbeat. 
Feeling depressed, agitated, or nervous. 
Fever, sweating, confusion, or muscle stiffness. 
Lightheadedness, dizziness, or fainting. 
Mood or behavioral changes, or thoughts of hurting yourself or others. 
Numbness or weakness in your arm or leg, or on one side of your body. 
Painful, prolonged erection of your penis (in males). 
Problems with balance or walking. 
Seizures or tremors. 
Swelling in your hands, ankles, or feet. 
Trouble with speaking or swallowing. 
Twitching or muscle movements you cannot control (often in your eyes, jaw, neck or upper body). 
Unusual bleeding, bruising, or weakness. 
Yellowing of your skin or the whites of your eyes. 
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If you notice these less serious side effects, talk with your doctor: 

Blurred vision or change in vision. 
Constipation, diarrhea, nausea, vomiting, or stomach pain or upset. 
Dry mouth or drooling. 
Headache. 
Pain, swelling, or a lump under your skin where the shot is given. 
Rash or itching skin. 
Stuffy or runny nose. 
Weight gain. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Current users of atypical antipsychotic drugs (including risperidone) and typical antipsychotic drugs had a similar d
cardiac death, according to a retrospective cohort of 93,300 adult users of antipsychotic drugs and 186,600 matched c
patients age 30 to 74 years (mean 45.7 +/- 11.8 years) with similar cardiovascular risk at baseline who had at least on
outpatient visit in each of the 2 preceding years. Sudden cardiac death was defined as occurring in the community and
admitted to the hospital, non-sudden deaths, deaths due to extrinsic causes, or causes not related to ventricular tachy
defined as the interval between the time the prescription was filled and the end of the day's supply. Low and high dose
less than 100 milligrams (mg) of chlorpromazine, and doses comparable to chlorpromazine 300 mg or greater, respect
sudden cardiac death (incidence-rate ratio) in current users of atypical antipsychotic drugs in 79,589 person-years was
less than 0.001) which was similar to the risk in current users of typical antipsychotic drugs in 86,735 person-years wh
2.34, p less than 0.001). The risk of sudden cardiac death in current risperidone users in 24,589 person-years was 2.9
than 0.001). The risk of sudden cardiac death significantly increased with increasing dose in both the typical and atypic
atypical antipsychotic use, the incidence rate ratio increased from 1.59 (95% CI, 1.03 to 2.46) in low-dose use to 2.86 
dose use. To limit the effects of confounding of the study results, there was a secondary analysis performed in a cohor
propensity score, which resulted in a similar risk of sudden death as the primary cohort analysis (Ray et al, 2009). In a
Journal of Medicine, it has been suggested that antipsychotic drugs continue to be used in patients with clear evidence
populations with cardiac risk profiles (eg, elderly patients), there should an age-dependent justification required prior to
suggested (although not formally tested) that ECGs be performed before and shortly after initiation of antipsychotic the
emergent QT interval prolongation (Schneeweiss & Avorn, 2009). 
B)  Schizophrenia 

1)  Risperidone is a benzisoxazole derivative. It is approved for the treatment of schizophrenia. It blocks both sero
(2) receptors. It is effective in chronic schizophrenia for positive and negative symptoms with a response rate of 50
Rossi et al, 1997; Smith et al, 1996). At doses of 8 milligrams or less risperidone is associated with a lower risk of
conventional antipsychotics (Foster & Goa, 1998). Comparative efficacy with haloperidol and other conventional n
shown that risperidone has a significantly higher clinical response rate and allows for significantly less prescribing
(Davies et al, 1998; Bech et al, 1998; Luebbe, 1996). Risperidone has also shown some efficacy in psychotic diso
HIV, levodopa, and other medical conditions. Refractory obsessive-compulsive disorder and refractory depression
risperidone in select cases. 

C)  Bipolar Mania 
1)  Long-acting injection risperidone alone or in combination with lithium or valproate is approved for the maintena
disorder (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 2009). Oral risperidone alone or in combina
approved for the short-term treatment of acute manic or mixed episodes associated with Bipolar I Disorder (Prod I
oral solution, orally-disintegrating tablets, 2006). 

D)  Irritability associated with Autistic Disorder 
1)  Risperidone is approved for the treatment of irritability associated with autistic disorder in children and adolesc
aggression towards others, deliberate self-injuriousness, temper tantrums, and quickly changing moods (Prod Info
oral solution, orally-disintegrating tablets, 2006).  

See Drug Consult reference: FIRST- VS SECOND-GENERATION ANTIPSYCHOTIC AGENTS FOR SCHIZOPHREN
 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  In vitro studies have shown that risperidone acts primarily as a serotonin (5-HT2) and dopamine (D2) antagoni
serotonergic receptors. Risperidone also binds to alpha-1 and alpha-2 adrenergic and histamine H1 receptors, alt
Dissociation from 5-HT2 and H1 receptors is slow; however, the drug rapidly dissociates from dopaminergic and a
potency of risperidone as a dopamine D2 antagonist is less than that of haloperidol, and its 5-HT2 antagonist pote
ritanserin. Risperidone interacts weakly or not at all with other receptor and neurotransmitter systems, including ch
Anon, 1993a; Gerlach, 1991; Leysen et al, 1988; Niemegeers et al, 1988). 
2)  Studies have shown that there is an exponential dose-response relationship between the daily dose of risperid
receptor occupancy (Dresel et al, 1998; Remington et al, 1998). The slope of the curve is between that of haloper
closely resembles haloperidol. One study did find that extrapyramidal effects were linked to D(2) occupancy with t
symptoms having the highest percentage of binding (Remington et al, 1998). The other study found no clear relati
D(2) occupancy. They hypothesized that the decreased incidence of extrapyramidal effects seen with risperidone 
the D(2) receptor but to risperidone's high 5-HT(2) affinity providing a relative protection from symptoms (Dresel e
3)  Animal studies have shown that risperidone inhibits tryptamine- and serotonin-induced cyanosis and 5-hydroxy
twitching; it also blocks central and peripheral manifestations of dopaminergic stimulation, including apomorphine-
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apomorphine- or amphetamine-induced stereotypy or hypermotility (Anon, 1991; Megens et al, 1988). Risperidone
than haloperidol in the inhibition of locomotion and induction of catalepsy; in addition, risperidone causes a signific
corresponding to the effect of ritanserin (Gerlach, 1991). 
4)  Potent alpha-2 adrenoceptor blockade has been demonstrated with risperidone, as it reverses clonidine inhibit
norepinephrine release in occipital cortex. It also exhibits complete and potent lysergic acid diethylamide (LSD) an
1991; Leysen et al, 1988; Niemegeers et al, 1988). 

B)  REVIEW ARTICLES 
1)  The use of atypical antipsychotic medications in adults (Markowitz et al, 1999)(Brown et al, 1993h), and childre
1998; Toren et al, 1998) has been reviewed. 
2)  A pharmacoeconomic review of risperidone's use in schizophrenia has been published (Foster & Goa, 1998a).
3)  Meta-analyses of risperidone versus haldoperidol's efficacy and safety (Davies et al, 1998) and cost-effectiven
been published. 
4)  Risperidone's role in the treatment of schizophrenia has been reviewed by the American Psychiatric Associatio
5)  Risperidone controlled trials, clinical observations, and reports of side effects have been reviewed (Marder, 19
6)  The Consensus Study Group on Risperidone Dosing has published guidelines on transitioning patients to rispe
7)  A review of new neuroleptics with emphasis on risperidone as a new prototype is published in the German liter
8)  New generation neuroleptics in the treatment of patients with negative symptomology are reviewed in the Germ
9)  Risperidone is examined with respect to its clinical profile and its place in therapy; in the German literature (Ta
10)  A literary review rating the therapeutic actions of risperidone with a focus on negative symptomology, cognitiv
aspects is published in the German literature (Franz & Gallhofer, 1997). 

 
 4.5   Therapeutic Uses 

Agitation, acute - Psychotic disorder 

Anorexia nervosa 

Autistic disorder - Irritability 

Behavioral syndrome - Dementia 

Behavioral syndrome - Mental retardation 

Bipolar I disorder 

Borderline personality disorder 

Catatonia 

Cocaine dependence 

Cognitive function finding 

Delusional disorder 

Dementia 

Dementia - Psychotic disorder 

Depression, Refractory; Adjunct 

Drug-induced psychosis - Levodopa adverse reaction 

Gilles de la Tourette's syndrome 

Huntington's disease 

Inhalant abuse 

Obsessive-compulsive disorder, Refractory 
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Organic psychotic condition 

Parkinson's disease - Psychotic disorder 

Pervasive developmental disorder 

Pick's disease 

Posttraumatic stress disorder 

Schizophrenia 

Schizotypal personality disorder 

Stuttering 

Tardive dyskinesia 

Trichotillomania 

Water intoxication syndrome 

 
4.5.A   Agitation, acute - Psychotic disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Olanzapine orally disintegrating tablets and risperidone oral solution yielded similar improvements on the
and Negative Syndrome Scale and the Clinical Global Impression scale in 87 patients treated for acute p
emergency setting, according to an open-label, flexible-dose study(Hatta et al, 2008) 

3)  Adult: 
a)  Olanzapine orally disintegrating tablets (ODT) and risperidone oral solution (OS) yielded similar improvem
for Positive and Negative Syndrome Scale (PANSS-EC) and the Clinical Global Impression (CGI) scale in 87 
psychotic agitation in a psychiatric emergency setting, according to an open-label, flexible-dose study. Patien
score of 15 or higher who accepted oral medication were assigned to receive initial doses of either olanzapin
or risperidone OS 3 mg (n=53). Treatment group assignments were based on previous effective treatments, o
olanzapine or risperidone according to the time of study trial entry. Patients who experienced continued agita
time, and after 1 hour could receive adjunctive drug therapy. PANSS-EC scores in both groups decreased ov
from baseline was similar between the olanzapine and risperidone group (2.8 vs 3.2; p=0.22). Repeated mea
score over time ANOVA (at baseline and every 15 minutes for 1 hour) revealed no significant main effect of tr
treatment over time (p=0.09 and p=0.41, respectively). There was a significant mean change in heart rate in t
compared with risperidone OS group (-9.2 vs 1.1 beats/minute, p=0.03). There were no significant differences
for adverse effects including extrapyramidal symptoms (Hatta et al, 2008). 

 
4.5.B   Anorexia nervosa 

See Drug Consult reference: ANOREXIA NERVOSA - DRUG THERAPY 
 
4.5.C   Autistic disorder - Irritability 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, no; Pediatric, yes (5 years and older) 
Efficacy: Pediatric, Effective 
Recommendation: Pediatric, Class IIa 
Strength of Evidence: Pediatric, Category A 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Risperidone was more effective than placebo in improving the emotional and behavioral symptoms of au
towards others, deliberate self-injuriousness, temper tantrums, and quickly changing moods in short-term
studies (Prod Info RISPERDAL(R) oral tablets, oral solution, orally-disintegrating tablets, 2006; McCrack
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continued risperidone therapy maintained efficacy up to 6 months and led to lower relapse rates compare
2002). 
Treatment with oral risperidone was well tolerated and more effective in improving autism symptoms com
randomized, double-blind study (n=40) (Nagaraj et al, 2006). 

3)  Pediatric: 
a)  Risperidone was more effective than placebo for the short-term treatment of severe behavioral problems i
randomized, double-blind, placebo-controlled study (n=101). Patients (ages 5 to 17 years) with autism accom
problems (tantrums, aggression, or self-injurious behavior) received placebo (n=49) or risperidone 0.5 to 3.5 
dose during last week, 1.8 mg/day) for 8 weeks. Primary efficacy measures were the score at eight weeks on
Aberrant Behavior Checklist and the rating on the Clinical Global Impressions-Improvement (CGI-I) scale. A p
a 25% or greater reduction in the Irritability score and a rating of much improved or very much improved on th
Irritability score for the risperidone group decreased by 56.9% following 8 weeks of treatment as compared w
placebo group (p less than 0.001). The rate of positive response was significantly higher in risperidone-treate
placebo (69% vs 12%, respectively; p less than 0.001). Risperidone was generally well tolerated and most ad
transient. Due to the uncertainty of a clear benefit with regard to the core symptoms of autism the authors rec
reserved for the treatment of moderate-to-severe behavioral problems accompanying autism (McCracken et a
endpoints, risperidone significantly decreased the overall score on the Ritvo-Freeman scale, which was modi
measure to a parent rating scale and included subscales for assessing sensory motor behaviors, social relate
sensory responses, and language (subscales I, II, III, IV, and IV, respectively). Specifically, significant treatme
noted for subscales I (effect size, 0.45; p=0.002), III (effect size, 1.1; p less than 0.001), and IV (effect size, 0
statistically significant effect on the subscales scores for social relatedness (subscale II) or language (subsca
deviation Children's Yale-Brown Obsessive Compulsive scale score (modified to only assess the compulsion 
20) decreased from a baseline score of 15.51 +/- 2.73 to 11.65 +/- 4.02 in the risperidone group compared to
14.21 +/- 4.81 in the placebo group. For the total Maladaptive Behavior Domain (measured using the Vinelan
there was a significant treatment and time interaction during the 8-week trial (effect size, 1.03; p less than 0.0
baseline scores of 33.26 and 33.51 to 7.93 and 8.87 for the risperidone and placebo groups, respectively (Mc

1)  Long-Term Extension 
a)  In a 24-week extension of the aforementioned study that included a 4-month, open-label extensio
placebo-controlled discontinuation phase, continued risperidone therapy maintained efficacy for auti
compared to the placebo group. Following 8 weeks of double-blind therapy in 101 patients, a total of
years) from both the risperidone and placebo groups received open-label risperidone for another 16 
adjustments were allowed up to a maximum total daily dose of 3.5 milligrams (mg)/day in children w
and up to 4.5 mg/day for children weighing over 45 kg. Response was defined as at least 25% reduc
the Aberrant Behavior Checklist (ABC) and a rating of much improved or very much improved on the
Improvement (CGI-I) scale). Responders to the 4-month open-label extension therapy were random
either to continue risperidone at the same dose or to gradual placebo substitution (risperidone dose 
weeks and assessed for relapse (defined as a 25% increase in the ABC-Irritability (ABC-I) subscale 
much worse or very much worse for at least 2 consecutive weeks). At the end of the 4-month, open-
treat analysis revealed a minor but clinically insignificant increase in ABC-I score, going from a base
therapy) mean +/- standard deviation (SD) score of 9.5 +/- 6.8 to 10.8 +/- 7.1. There was a significan
at the end of the 4-month extension phase (p=0.02), Additionally, among 51 patients who completed
a much improved or very much improved rating on the CGI-I scale. A preplanned interim analysis du
revealed higher relapse rates in the placebo group compared to the risperidone group (62.5% (n=10
median time to relapse was 34 days and 57 days, respectively. This prompted early termination of th
Pediatric Psychopharmacology Autism Network, 2005). For secondary outcomes, improvements see
scores of the modified Ritvo-Freeman scale, the Children's Yale-Brown Obsessive Compulsive scale
the Maladaptive Behavior Domain of the Vineland Adaptive Behavior Scales, after 8 weeks of initial 
the 4-month extension phase (McDougle et al, 2005). 

b)  Risperidone was more effective than placebo in improving the irritability symptoms of autism in an 8-week
children and adolescents with autistic disorder. Children (n=55; 5 to 12 years of age) with autistic disorder rec
0.02 to 0.06 mg/kg/day once or twice daily, starting at 0.01 mg/kg/day (mean modal dose of 0.05 mg/kg/day, 
Efficacy was evaluated using the Aberrant Behavior Checklist (ABC). The change from baseline to endpoint i
ABC (ABC-I) was the primary outcome measure. This subscale evaluated the emotional and behavioral symp
aggression towards others, deliberate self-injuriousness, temper tantrums, and quickly changing moods. Risp
scores on the ABC-I subscale compared with placebo (Prod Info RISPERDAL(R) oral tablets, oral solution, o
c)  Treatment with oral risperidone was more effective in improving autism symptoms compared to placebo in
double-blind study (n=40). Consecutive children up to 12 years of age diagnosed with autism according to the
symptoms that included hyperactivity, aggression, stereotypies, and language difficulties were randomized to
either risperidone (initiated at 0.5 milligrams (mg)/day, increased to 1 mg/day 2 weeks later; n=19; mean age
(n=20; mean age, 63 months) for 6 months. The primary efficacy measures were changes from baseline in th
Rating Scale (CARS) and the mean Children's Global Assessment Scale (CGAS) scores at end of treatment.
irritability was the most common autism symptom (92%). At endpoint, 63% (n=12/19) of children in the risperi
improvement of at least 20% from baseline CARS scores compared to none in the placebo group. Median CA
(range, 32.5 to 46) at baseline to 32 (range, 24.5-40.5) at the end of treatment for the risperidone group comp
(range, 31.5-43 at baseline to 37.5 (30-42.5) at end of treatment for the placebo group (p less than 0.001). On
patients in the risperidone group had improvements (ie, increase in CGAS score of at least 20% from baselin
group (n=17 vs n=2). Mean CGAS scores increased from 29.79 and 32.65 at baseline in the risperidone and 
40.94 and 35.2, respectively, at the end of treatment (p =0.035). Among secondary endpoints, based on an in
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questionnaire, risperidone improved functioning in domains of social responsiveness (n=7/19; p=0.014), nonv
p=0.008), decreased hyperactivity symptoms (n=7/19; p=0.002), and aggression and irritability (n=5/19; p=0.0
significant improvements in the domains of restricted interests, emotional interaction, or verbal communicatio
was well tolerated. Mild and transient dyskinesias occurred in 3 children. There was a nonstatistically significa
increase from baseline among risperidone-treated children (2.81 kilograms (kg; 17%) vs 1.71 kg (9.3%)) (Nag

 
4.5.D   Behavioral syndrome - Dementia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Improved target symptoms of agitation, aggression, hallucinations, and delusions in demented elderly  
Cerebrovascular adverse events (stroke, transient ischemic attack) have occurred in elderly individuals (
received risperidone for treatment of dementia-related psychosis (Prod Info Risperdal(R), 2004) 
Improved management of behavioral and psychological symptoms in elderly patients with dementia (De 

3)  Adult: 
a)  Risperidone and haloperidol produced similar reductions in severity of behavioral symptoms, especially ag
patients (DeDeyn et al, 1999). In a double-blind, 12-week study, agitated patients (55 years and older) with A
dementia, or a mixed dementia were randomized to receive risperidone (n=115), haloperidol (n=115), or plac
assessed using the Behavior Pathology in Alzheimer's Disease Rating Scale (BEHAVE-AD). Both medication
milligrams (mg) daily and increased by 0.25 mg every 4 days up to 1 mg twice daily. If indicated, the patient's
to a maximum of 2 mg twice daily. At the end of 12 weeks mean doses were risperidone 1.1 mg/day and halo
patients having at least a 30% improvement at 12 weeks was similar at 72% for risperidone, 69% for haloperi
significant). However, risperidone showed significantly greater improvements in mean BEHAVE-AD total scor
(p=0.05). Risperidone also had a significantly greater improvement than placebo and haloperidol in the BEHA
(p=0.002; p=0.05). Somnolence occurred in 18% of haloperidol patients, 12% of risperidone, and 4% of place
b)  In a retrospective chart review, demented patients treated with risperidone were shown to benefit from the
al, 1999). Charts of patients with Alzheimer's disease, Lewy body dementia, or a mixed dementia who had re
problems were reviewed. The average dose of risperidone used was 1.8 milligrams for a mean duration of 4 m
occurred in 15% of patients treated, 41% had a partial response, and 44% had no response. Approximately h
adverse effects including extrapyramidal symptoms in 32%, sedation in 17%, or worsening agitation in 7%. 
c)  In a case series of 22 patients with dementia and behavioral disturbances, risperidone in doses ranging fro
other day to 3 mg twice daily resulted in substantially improved behavior in 11 patients (50%). All patients me
14 patients with dementia of the Alzheimer's type, 6 with vascular dementia, and 2 with Lewy body dementia.
target symptoms were agitation, aggression, hallucinations, and delusions. The mean dose of risperidone use
Clinical Global Impression scale, 6 patients (27%) were rated as very much improved, 5 patients (23%) were 
patients (27%) were rated as minimally improved. Eleven patients (50%) experienced extrapyramidal sympto
therapy within the first two weeks due to side effects (Herrmann et al, 1998). 
d)  In a pooled analysis, risperidone therapy was superior compared to placebo in managing behavioral and p
dementia in elderly nursing home residents. The pooled data was from three randomized, placebo-controlled
parallel group, Phase III trials. The efficacy analysis was preceded by a one week single-blind washout period
psychotropic medications were discontinued. Patients were then randomized to receive risperidone (n=722) o
at a dose range of 0.25 to 1 milligram (mg) twice daily. Overall, the demographics and baseline characteristic
patients being women, Caucasian, and suffering from dementia for an average of 5 or more years. Agitation a
assessed using the Cohen-Mansfield agitation inventory (CMAI) scores. Risperidone produced significantly g
to placebo in CMAI total scores from week 4 through week 12 (mean change from baseline to end point: -11.
than 0.001). Decreases in the total aggression and total non-aggression scores were also both statistically sig
less than 0.001). The severity of behavioral and psychological symptoms associated with dementia were asse
behavioral pathology in Alzheimer's disease (BEHAVE-AD). At all evaluation points, scores on the BEHAVE-A
more improved with risperidone versus placebo (mean change from baseline to end point: -6.1 versus -3.6, re
The psychotic symptoms subscale of the BEHAVE-AD found that risperidone produced significantly greater im
patients with psychosis at baseline (mean change from baseline: -3.5 +/- 0.21 (n=434) versus -2.5 +/- 0.32 (n
The paranoid and delusional symptoms were significantly improved in the risperidone group compared to plac
0.002). However, there was no significant difference between the groups regarding improvement in hallucinat
0.3; p=0.191). The clinical global impression (CGI) scores were also significantly improved in the risperidone 
A subgroup analysis on dementia type (Alzheimer's disease, vascular dementia and mixed dementia) found t
total scores were significantly improved in the risperidone group in both Alzheimer's disease and vascular de
dementia subjects. Treatment-emergent adverse events were comparable between risperidone (84.3%) and 
number of patients who discontinued therapy due to treatment-emergent adverse events was higher in the ris
versus placebo (11.2%). Common adverse events leading to discontinuation in the risperidone group were so
extrapyramidal disorders, aggressive reaction, pneumonia, injury, cerebrovascular disorder, and fall (De Deyn

 
4.5.E   Behavioral syndrome - Mental retardation 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 

Page 81 of 127MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.23, page 81

Case 3:09-cv-00080-TMB     Document 78-31      Filed 03/24/2010     Page 81 of 209



Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Useful for the adjunctive therapy of behavioral disturbances in patients with mental retardation  
Effectively reduced severe behavior problems in children with below average intelligence 

3)  Adult: 
a)  Seven patients with Prader-Willi Syndrome and behavioral disturbances responded favorably to risperidon
average dose was 1.64 milligrams daily). Six patients were adults and 1 was an adolescent. The patients had
antipsychotic medications (Durst et al, 2000). 
b)  In one double-blind, placebo-controlled crossover study, 37 patients with behavioral abnormalities such as
irritability, agitation, hyperactivity, automutilation, and autism despite current therapy improved on risperidone
medications were given orally for 3 weeks, followed by 3 weeks of crossover treatment. Doses of risperidone 
day; at weekly evaluations, daily dosage was increased by 4 mg/day up to a maximum total dose of 12 mg/da
Global Impression (CGI) scores occurred. Risperidone caused significant improvement in CGI parameters thr
study; placebo was not effective. No extrapyramidal symptoms occurred. No significant cardiovascular, bioch
were reported (Vanden Borre et al, 1993a). 

4)  Pediatric: 
a)  Risperidone was safe and effective as a short- and long-term therapy for the reduction of severe behavior
moderate intellectual disabilities. In a 6-week, randomized, double- blind, placebo controlled study, patients (a
average intelligence (IQ, 36 to 84) and a diagnosis of conduct disorder, oppositional defiant disorder, or disru
otherwise specified received placebo (n=63) or risperidone (n=55) 0.02 to 0.06 milligrams (mg)/kilogram/day 
Efficacy of risperidone was assessed according to the change in score from baseline to endpoint on the cond
Nisonger Child Behavior Rating Form. Patients treated with risperidone showed a significantly larger reductio
subscale scores from baseline to endpoint as compared with placebo (-15.2 vs -6.2, respectively; p less than 
patients also showed significantly better improvements than did placebo-treated patients on all other subscale
Rating Form. Risperidone was generally well tolerated and most adverse effects were mild to moderate, inclu
headache (29%). As a long-term, open-label extension, 107 patients from this controlled study received rispe
titrated up to maximum of 0.06 mg/kg/day; mean dose 1.51 mg/day) for 48 weeks. Throughout the 48-week e
was maintained in patients treated with risperidone during the controlled trial and significant symptom improve
who had received placebo during the controlled trial. Risperidone was generally well tolerated throughout the
Adverse events included headache (32.7%), somnolence (32.7%), rhinitis (28%), increased appetite (9.3%), w
increase from baseline, 5.5 kilograms), and transient, mild elevations in prolactin levels (mean maximum leve
(ng/mL) in boys; 23.9 ng/mL in girls). Additional studies are needed to investigate the safety and efficacy of ri
for the treatment of severe, disruptive behavior in pediatric patients (Findling et al, 2004; Aman et al, 2002). 

 
4.5.F   Bipolar I disorder 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes (oral and intramuscular); Pediatric, yes (10 years and older, oral only) 
Efficacy: Adult, Effective; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIa; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Intramuscular long-acting risperidone is indicated as monotherapy or in combination with lithium or valpro
treatment of bipolar I disorder in adults (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 200
Oral risperidone is indicated for the short-term treatment of acute manic or mixed episodes associated w
aged 10 years of age and older and adults (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPE
disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 
Oral risperidone, at doses ranging from 0.5 to 6 milligrams per day for 3 weeks, was effective in the treat
episodes of bipolar I disorder in children aged 10 to 17 years in a multicenter, randomized, double-blind, 
Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 20
oral solution, 2007). 

3)  Adult: 
a)  Monotherapy 

1)  Intramuscular 
a)  In a multicenter, randomized, double-blind, placebo-controlled study of adult patients who met DS
bipolar disorder type I and who were stable on medications or experiencing an acute manic or mixed
intramuscular (IM) risperidone was effective for the maintenance treatment of bipolar I disorder. Dur
a total of 501 patients were treated with IM risperidone at the starting dose of 25 mg and titrated up 
in patients not tolerating the starting dose). Of the 501 treated patients, 303 (60%) were deemed to b
to double-blind treatment with either the same dose of IM risperidone or placebo. The results of the s
compared to placebo, patients receiving monotherapy IM risperidone were delayed to reaching the s
was the time to relapse to any mood episode (depression, mania, hypomania, or mixed). The majori
rather than depressive symptoms and based on their history of bipolar disorder, these patients had, 
episodes than depressive episodes (Prod Info RISPERDAL(R) CONSTA(R) long acting injection, 20
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2)  Oral 
a)  Risperidone monotherapy was effective in the acute and continuation treatment of mania in patie
open- label, multicenter study, patients with acute mania and a score of at least 20 on the Young Ma
received six months of risperidone monotherapy at a mean dose of 4.2 milligrams (mg) daily (range 
improvements in the YMRS score were observed from baseline to weeks 1, 2, 4, 6, 12, and 24 (p les
improvements in Clinical Global Impression and Positive and Negative Syndrome Scale scores were
as compared with baseline (p less than 0.0001). Extrapyramidal symptoms (ie, dystonia, hypokinesia
week 4 (p=0.015) (correlating with the highest mean doses of risperidone), but then decreased signi
(p=0.027). Other adverse events included impotence, drowsiness, weight gain (mean increase, 3.2 k
dizziness, hypotension, incontinence, and galactorrhea. Within the initial 4 weeks of treatment, incre
symptoms was seen in four patients (4.2%) and the appearance of a depressive episode was observ
Randomized, controlled studies are needed to confirm the safety and efficacy of risperidone monoth
of bipolar mania (Vieta et al, 2004). 
b)  In two placebo-controlled trials, risperidone monotherapy was more effective than placebo in red
patients with bipolar disorder. Patients meeting DSM-IV criteria for bipolar I disorder with manic or m
without psychotic features received risperidone (1 to 6 milligrams (mg)/day; mean modal dose, 4.1 to
weeks (n=246; n=286). In both trials, risperidone was more effective than placebo in the reduction o
(YMRS) scores of these patients (Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDA
tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 

b)  Combination Therapy 
1)  Intramuscular 

a)  In a multicenter, randomized, double-blind, placebo-controlled study of adult patients who met DS
bipolar disorder type I and who experienced at least 4 episodes of mood disorder requiring psychiatr
previous 12 months and at least 2 episodes in the 6 months prior to starting the trial, long-acting intr
effective for bipolar I disorder when used as combination therapy with lithium or valproate. During a 
total of 240 patients were treated with IM risperidone at the starting dose of 25 mg and titrated up if c
patients not tolerating the starting dose) in addition to continuing their usual bipolar disorder therapy 
discontinued after the first 3 weeks of the initial injection of IM risperidone. Of the 240 treated patien
be stable for at least the last 4 weeks and were randomized to double-blind treatment with either the
placebo in addition to their usual bipolar disorder therapy for 52 weeks. The results of the 52-week s
compared to placebo, patients receiving IM risperidone as combination therapy were delayed to reac
which was the time to relapse to any new mood episode (depression, mania, hypomania, or mixed) 
RISPERDAL(R) CONSTA(R) long acting injection, 2009). 

2)  Oral 
a)  The efficacy of risperidone as a combination therapy for the treatment of manic or mixed episode
disorder was established in one controlled trial, while a second controlled trial failed to show efficacy
combination trial, patients (n=148) on lithium or valproate therapy (therapeutic range, 0.6 to 1.4 mEq
respectively) with bipolar I disorder with or without psychotic features and with inadequately controlle
received risperidone (1 to 6 mg/day; mean modal dose, 3.8 mg/day), an active comparator, or place
original therapy. Combination therapy with adjunctive risperidone was more effective than lithium or 
of the YMRS total score. However, in a second combination trial in 142 patients on lithium, valproate
inadequately controlled manic or mixed symptoms, the addition of risperidone (1 to 6 mg/day; mean 
not superior to lithium, valproate, or carbamazepine (therapeutic range, 0.6 to 1.4 mEq/L, 50 to 125 
respectively) alone in the reduction of the YMRS total score. The failure of this trial could be due to i
hydroxyrisperidone clearance by carbamazepine, leading to subtherapeutic levels of risperidone and
RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 20
oral solution, 2007). 
b)  Risperidone (median modal dose of 4 milligrams) may be more effective in the treatment of mani
bipolar disorder than placebo when combined with mood stabilizing drugs. Bipolar patients, aged 18
with a manic or mixed episode and a score of at least 20 on the Young Mania Rating Scale (YMRS) 
double-blind, placebo-controlled study. To be eligible for this study the patient also had to be taking 
divalproex or carbamazepine) for a minimum of 2 weeks prior to randomized assignment into treatm
measure was the change in YMRS score from baseline to endpoint. There was a decrease of 14.5 a
score for the risperidone and placebo groups, respectively, at the end of the 3 weeks (p=0.089). Ris
patients with or without psychotic features. When combined with carbamazepine, risperidone media
concentrations decreased by 40%. Due to a high number of dropouts in both groups the study was i
determine the true treatment effects. Additional studies are ongoing (Yatham et al, 2003). 
c)  Risperidone was associated with significantly greater improvement compared with placebo. A mu
group study investigated adding risperidone, haloperidol, or placebo to a mood stabilizer (lithium or v
acute mania. After completing the 3 week, double-blind phase of the study, patients were offered op
an additional 10 weeks of follow-up. Improvement on the Young Mania Rating Scale and the Clinica
Improvement scale was greater with risperidone at 3 weeks. The investigators concluded that risper
addition to lithium or valproate for the treatment of bipolar mania (Ghaemi & Sachs, 1997). 
d)  An improvement was seen in all patients who completed another small, 6-week, open label study
(mean dose, 3 mg per day) and concurrent mood-stabilizing drugs in the treatment of acute psychot
enrolled and by week 6, all of the completers had a 50% improvement as assessed by the Young M
1996). 
e)  As an add-on therapy, risperidone brought significant improvement to patients with bipolar disord
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bipolar type. In a 6-month, open study, patients with a diagnosis of bipolar or schizoaffective disorde
hypomanic, depressive, or mixed episode (n=541; 430 completed the study) were given risperidone 
anticonvulsants, and antidepressants to clinical response and tolerability. The average dose of rispe
was 4 milligrams (mg) per day and at the end of the study, 3.9 mg/day. For all patients, scores on th
(YMRS) were significantly reduced at week 1 and at every point thereafter (p less than 0.001 for all b
patients, for whom p was less than 0.05). Mean scores on the YMRS decreased from 25.6 at baselin
scores on the Hamilton Rating Scale for Depression (HAM-D) were significantly reduced from baseli
than 0.0001), with scores declining from 12.8 at baseline to 4.1 at 6 months. Scores on the Positive 
(PANSS) declined from 72 at baseline to 40 at 6 months (p less than 0.0001). According to the Clinic
(CGI), no patients were free from symptoms at baseline and only 5% were rated as "mildly ill." At stu
showed no symptoms of mania or depression and a further 30% were "mildly ill." During the study, 2
relapses into a mood state different from that at the start of the trial. Scores for extrapyramidal symp
study than at baseline (p less than 0.0001). There were significant reductions in dystonia, rigidity, hy
dyskinesia, tremor, and akathisia subscores. There were no cases of new-emergent tardive dyskine
reactions included increase in weight (2.4% of patients), drowsiness (1.3%), impotence (0.7%), and 
very low incidence of exacerbation mania in the first 6 weeks (1.8%) (Vieta et al, 2001). 
f)  Long-term use of adjunctive risperidone for breakthrough episodes of mania or depression was re
study. A group of outpatients (n=12) with bipolar disorder type I, who experienced breakthrough epis
maintenance medication, were treated with a mean dose of 2.75 mg per day of risperidone. Scores 
Functioning scale improved from 10 to 25 points in 4 of the 8 patients who completed 6 months of tre
worsening of mania (Sachs G, 1999). 
g)  In an open study, 10 patients with rapid cycling bipolar disorder (type I or type II) improved with r
1998). Patients were allowed to continue thyroid medications and benzodiazepines but had all antid
discontinued. Risperidone was started at 1 milligram twice daily and titrated as needed. After 6 mont
5.5 affective episodes during the previous 6 months to 2 episodes while receiving risperidone (p less
Rating Scale for Depression scores also decreased from 14 to 6. 
h)  Open studies using risperidone 1 to 6 milligrams as adjunct therapy in the treatment of refractory
some efficacy. In one study, 9 out of 14 patients were rated as much improved on the Clinical Globa
Among the other 5 patients, 3 stopped due to ataxia and dizziness or weight gain and 2 experienced
al, 1997). In another study, 4 of 7 patients had a mild to moderate improvement on the CGI rating sc
change after therapy (McIntyre et al, 1997). A controlled trial is needed to establish the benefits of ri

4)  Pediatric: 
a)  Monotherapy 

1)  In a multicenter, randomized, double-blind, placebo-controlled trial, oral risperidone, at doses ranging
day, was effective in the treatment of mania in children aged 10 to 17 years. Patients who were experien
bipolar I disorder were randomized to receive either risperidone 0.5 to 2.5 mg/day (n=50; mean modal do
mg/day (n=61; mean modal dose, 4.7 mg), or placebo (n=58) for 3 weeks. Risperidone was initiated at 0
target dose by day 7, with further increases to the maximum tolerated dose by day 10. Compared to plac
groups showed a significant reduction from baseline in the total Young Mania Rating Scale (YMRS) scor
seen in the 3 to 6 mg/day dose group were comparable to those seen in the 0.5 to 2.5 mg/day dose grou
evident at doses higher than 2.5 mg/day. Adverse events reported at a higher incidence than placebo in 
fatigue (18%-30%), dizziness (13%-16%), dystonia (8%-13%), abdominal pain (15%-18%), nausea (13%
somnolence (42%-56%), and abnormal vision (4%-7%) (Prod Info RISPERDAL(R) oral tablets, 2007; Pro
orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007). 

b)  Combination Therapy 
1)  In a case series including 11 children and adolescents aged 5 to 16 years with difficult to manage mo
bipolar disorder) and aggressive behavior, 8 had therapeutic responses to risperidone 0.75 to 2.5 milligra
symptoms were clinically very diverse and most were taking concurrent medications, such as mood stab
psychometric instruments were used for assessment, so improvement was purely subjective. Seven pati
marked improvement and one patient was considered moderately improved. Side effects reported includ
anxiety (Schreier, 1998). 

 
4.5.G   Borderline personality disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Has reduced aggressive behavior and hostility in patients with borderline personality disorder 
3)  Adult: 

a)  Treatment with risperidone was associated with improvement in aggression, mood, and anergy in 13 patie
disorder. In an 8-week open label study, patients were given risperidone, starting at 1 milligram (mg) per day 
basis to a maximum of 4 mg/day. The average final dose was 3.27 mg/day. Scores on the Brief Psychiatric R
reduced by an average of 21% (p=0.003), with improvements specifically on the anergia scale (p=0.0033) an
(p=0.0144). Depression was reduced (p=0.0025) and, according to the self-rated Aggression Questionnaire, 
by 18% (p=0.0057). Four patients experienced insomnia and 3 experienced agitation. Somnolence, anxiety, a
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reported by 2 patients (Rocca et al, 2002). 
b)  A 31-year-old woman with comorbid borderline personality disorder and dysthymia was successfully treate
(Szigethy & Schulz, 1997). She had been hospitalized 5 times and had failed therapy with fluoxetine, sertralin
perphenazine. She had been maintained on fluvoxamine but after an exacerbation of symptoms, risperidone 
sustained improvement over the next 3 months. Risperidone was increased and a fluvoxamine taper was uns
resumption of fluvoxamine she was again able to return to her full-time job. 
c)  A 31-year-old woman was successfully treated with risperidone for her extreme impulsivity associated with
personality disorder (Khouzam & Donnelly, 1997). After being refractory to multiple antipsychotics, antidepres
carbamazepine and valproate, she went into remission on risperidone 4 milligrams daily. 

 
4.5.H   Catatonia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

One case report documents the successful use of risperidone for catatonia 
3)  Adult: 

a)  A 47-year-old man with persistent organic catatonia responded to risperidone 4 milligrams twice daily ther
with psychotherapy and pharmacologic therapy that included antidepressants, lithium carbonate, and various
1996). 

 
4.5.I   Cocaine dependence 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Risperidone is not effective in reducing cocaine use  
Risperidone reduced craving and relapses in cocaine-dependent patients with schizophrenia 

3)  Adult: 
a)  Cocaine Dependence Only 

1)  There was no reduction in cocaine use associated with risperidone. A 12-week, randomized, double-b
evaluated using risperidone for the treatment of cocaine dependence. Cocaine-dependent subjects (n=1
or 8 mg of risperidone, with a subsequent change to active doses of 2 mg and 4 mg. Subjects attended t
provided urine samples, obtained medication, and underwent one behavioral therapy session per week. 
interim analysis. Retention was worse for the 4 and 8 mg medication groups. Side effects were primarily 
although neither the 2 nor 4 mg dose was well accepted by subjects. Risperidone is unlikely to find broad
cocaine dependence (Grabowski et al, 2000). 

b)  Schizophrenia With Concomitant Cocaine Dependence 
1)  The results of a pilot study suggest that risperidone therapy reduced craving and relapses in cocaine-
schizophrenia. In this 6-week, open label trial, patients with a dual diagnosis of schizophrenia and cocain
of cocaine/month) received risperidone (n=8; initial, 2 milligrams (mg)/day, titrated to maximum dose of 6
neuroleptic medication treatment (n=10; haloperidol, fluphenazine, or chlorpromazine). Patients in the ris
less cue reactivity in regard to the intensity (p=0.005) and depression (p=0.031) dimensions of craving as
therapy, but there was no statistical difference on the energy and feeling sick dimensions. Risperidone-tr
significantly lower rate of relapse (defined as any substance abuse) than did patients on typical neurolep
respectively; p=0.025). Although not significant, a tendency toward a greater reduction in negative and g
was seen in risperidone-treated patients. Larger, double-blind studies are needed to substantiate these f

 
4.5.J   Cognitive function finding 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Risperidone-treated patients have shown some positive results in their neurocognitive abilities 
3)  Adult: 

a)  In a small randomized study (n=13), risperidone demonstrated an advantage over haloperidol for improvin
(Addington & Addington, 1997). Patients received either risperidone or haloperidol over a 6 week period. The
risperidone subjects on executive functioning (Wisconsin Card Sorting Test), on a measure of sustained atten
test), and on delayed verbal recall. 
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b)  Risperidone therapy appeared to exert a more favorable effect on verbal working memory in treatment-res
than did haloperidol therapy (Green et al, 1997a). In a randomized, double-blind comparison of treatment with
haloperidol (n=29), verbal working memory was measured at baseline and after 4 weeks of both a fixed dose
Risperidone patients showed a significant improvement in memory using a Digit Span Distractibility Test from
the fixed-dose (p less than 0.0001) and the flexible dose (p less than 0.0003) phases. The haloperidol-treated
significantly. Results suggest that treatment of schizophrenia could be broadened to include the impact on ne
c)  Risperidone improved neuropsychological impairment in withdrawn cocaine-dependent patients (Smelson
patients received either risperidone 2 to 4 milligrams or no drug. Neuropsychological testing was done before
group receiving risperidone showed improvement in the Digit Symbol test (p less than 0.01), the Trails Part A
Grooved Peg Board dominant (p less than 0.003) and nondominant tests (p less than 0.06). No difference wa

 
4.5.K   Delusional disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Risperidone has been effective in the treatment of delusional disorder in case reports and open trials  
Risperidone was effective treatment of monosymptomatic hypochondriacal psychosis 

3)  Adult: 
a)  Risperidone reduced most delusional parameters in a 50-year-old female with persecutory delusions (Fea
treatment with sulpiride, 200 to 800 milligrams (mg) daily, produced side effects and resulted in patient nonco
patient was originally part of a 24-week, double-blind, randomized, placebo-controlled, crossover trial (1 to 4 
placebo) with 4 participants; all other participants dropped out of the study. A collaborative approach was use
in the study. In this approach the delusions are not challenged from the outset. The certainty with which the p
change, but these beliefs were qualitatively different; the persecution had happened in the past, but was not c
tools used were the Brief Psychiatric Rating Scale (BPRS), Positive and Negative Syndrome Scale (PANSS) 
of Delusions Schedule (MADS). During the placebo phase (weeks 0 to 11) there was no change in delusiona
(weeks 12 to 24), the patient received 2 weeks of 1 mg risperidone, which was then titrated to 2 mg according
trial crossover, MADS results indicated improvement in delusional condition had begun; substantial improvem
risperidone treatment. The final trial dose was 2 mg of risperidone at night. By the end of the 24-week trial, ef
marked reduction or absence of delusions, suspicions, anxiety, tension, and depression. 
b)  Risperidone eliminated or reduced delusions of theft in 17 of 18 patients treated for 12 weeks in an open-l
burden on the caretaker was evaluated for 16 of the responding patients. The mean daily risperidone dose fo
milligrams. There were significant reductions in Neuropsychiatric Inventory (NPI) scores for delusion (p less t
(p=0.002), anxiety (p=0.017), irritability/lability (p=0.023), and aberrant motor behavior (p=0.011) with risperid
Zarit Caregiver Burden Interview (ZBI) dropped from 41 at the start of the study to 23 at 12 weeks (p less tha
c)  An 81-year-old male presented with tactile hallucinations and DELUSIONS OF INFESTATION at which tim
initiated and started gradually. The patient was asymptomatic 3 months later. After 9 months he returned with
haloperidol that had been prescribed by another physician. Haloperidol was discontinued and low dose risper
later his symptoms recurred and the risperidone dose was increased. At the time of publication he was sympt
d)  A 23-year-old male presented with ocular complaints. He was suffering from continuous pain and the feeli
down his face. Risperidone 2 milligrams per day was started and increased to 4 milligrams per day 3 days lat
after 2 weeks and discharged at 4 weeks (Cetin et al, 1999). 

 
4.5.L   Dementia 

See Drug Consult reference: BEHAVIORAL AND PSYCHOLOGICAL SYMPTOMS OF DEMENTIA 
 
4.5.M   Dementia - Psychotic disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Reduces frequency and severity of delusions and agitation  
Cerebrovascular adverse events (stroke, transient ischemic attack) have occurred in elderly individuals (
received risperidone for treatment of dementia-related psychosis (Prod Info RISPERDAL(R), RISPERDA
solution, orally disintegrating tablets, 2005) 

3)  Adult: 
a)  Low-dose risperidone was efficacious in the treatment of behavioral and psychological symptoms of deme
8-week study included 34 patients, ranging in age from 53 through 89 years (35% between 70 and 79 years; 
exhibiting dementia and at least one of the following symptoms: delusions, hallucinations, agitation/aggressio
primary diagnosis of 59% of the patients was Alzheimer's type dementia. At baseline, the illness of 71% of pa
"severe" or "very severe." By the end of the study, the mean dose of risperidone was 1.1 milligram (mg) per d
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received 1 mg/day, 18% received 0.5 mg/day, and 32% more than 1 mg/day. Both frequency and severity of 
were significantly reduced by week 8 (p=0.0002 and p=0.0033, respectively for the product of frequency and 
was also significantly reduced (p=0.0452). Fifty-nine percent of patients were rated as "much" or "very much 
some degree of improvement, according to the Clinical Global Impression of Change scale. Cognition was un
The mean increase in the Extrapyramidal Symptom Rating Scale (ESRS) score was 0.8 (p less than 0.01). O
sedation, and vertigo occurred in a few patients. No patient withdrew because of extrapyramidal symptoms o
al, 2001). 
b)  Risperidone was effective and well-tolerated for the treatment of psychotic symptoms and behavioral distu
comorbid medical illnesses and medications (Zarate et al, 1997). In a review of medical records, 122 hospital
newly treated with risperidone were assessed. Patients received risperidone for agitation or psychosis associ
major mood disorder (29%), or other disorder (18%). Most were also medically ill and received other psychotr
drugs (70%). Risperidone appeared to be effective in 85% of cases. In the demented group of patients with a
82% were rated as improved. Patients starting on low doses and undergoing slow dosage increases, were le
drug events (p=0.002). Risperidone was discontinued in 11% due to side effects and in 7% due to lack of effic
c)  Two cases of patients with psychotic symptoms secondary to Lewy-Body dementia responsive to risperido
& Hussain, 1998; Geizer & Ancill, 1998). The first was a 59-year-old man with depressive illness, anxiety, agg
hallucinations, and hallucinations (Hussain & Hussain, 1998). He had some relief of symptoms with trifluopera
Risperidone 2 milligrams twice daily increased to 3 mg twice daily made the visual hallucinations disappear a
74-year-old male with visual hallucinations, persecutory delusions, and agitation. He was started on risperido
psychotic experiences. He then had donepezil added and within 2 weeks had complete resolution of psychos

 
4.5.N   Depression, Refractory; Adjunct 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Improvement was demonstrated with risperidone compared with placebo augmentation of antidepressan
depression in a double-blind, 4-week, placebo-controlled, study (n=97); however, the treatment effect wa
(Keitner et al, 2009). 
There were modest but statistically significant improvements in treatment-resistant depression with 6 wee
to antidepressant drugs compared with placebo in a multicenter, double-blind, randomized trial in adults 
Short-term benefit of risperidone augmentation in patients with treatment-resistant depression was not su
months) in a multinational, double-blind, placebo-controlled study (n=243) (Rapaport et al, 2006). 

3)  Adult: 
a)  General Information 

1)  Risperidone, as augmentation to antidepressant medication, has provided some benefit in the short-te
with treatment-resistant or difficult-to-treat depression (Mahmoud et al, 2007), (Keitner et al, 2009); howe
augmentation for 24 weeks failed to prevent relapse of depression (Rapaport et al, 2006). There were mo
improvements with 6 weeks of risperidone augmentation compared with placebo in a multicenter, double
randomized trial (n=274) (Mahmoud et al, 2007). In another double-blind, 4-week, placebo-controlled, stu
demonstrated with risperidone compared with placebo augmentation diminished around 4 weeks (Keitne
augmentation did not prevent relapse in the long-term (9 months) in a multinational, double-blind, placeb
(Rapaport et al, 2006). 

b)  Clinical Trials 
1)  Improvement was demonstrated with risperidone compared with placebo augmentation of antidepress
depression in a double-blind, 4-week, placebo-controlled study (n=97); however, the treatment effect was
Patients (n=147) with unipolar, nonpsychotic major depression were enrolled in an open-label treatment 
monotherapy for 5 weeks if they were currently not on antidepressant drugs, if they were not currently re
an adequate dose and duration, or if they had poorly documented antidepressant therapy. At the end of t
responders and non-responders with a Montgomery-Asberg Depression Rating Scale (MADRS) rating of
double-blind, randomized phase (n=43). Additionally, patients (n=54) with well documented failure of cur
adequate dose and duration were enrolled in the double-blind phase directly, without going through the o
bipolar I, bipolar II, or psychotic features were among those excluded. During the double-blind phase, pa
dose of their antidepressant drug and were randomized to additionally receive either risperidone (n=62) o
Risperidone was initiated at 0.5 milligrams (mg) per day, and the dose was increased, if necessary, to 2 
thereafter (mean dose at end of 4 weeks, 1.6 mg/day). Based on Clinical Global Impression (CGI) scores
moderately ill at baseline (risperidone, 68.8%; placebo, 69.7%) and mean baseline MADRS scores were 
the risperidone and placebo groups, respectively. In the modified intent-to-treat population (received at le
competed at least 1 set of assessments), the primary outcome of remission (MADRS rating of 10 or less)
(n=32/62) and 24.2% (n=8/33) of patients in the risperidone- and placebo-treated groups, respectively, a
The corresponding rates of remission for those who completed all 4 weeks of treatment (n=82) were 52.7
(p=0.052). Treatment difference was evident after 2 weeks, with remission rates of 37.3% and 15.6% in t
groups, respectively. Notably, while both treatments demonstrated improvement over time, the difference
significant at week 4. The odds ratio for remission with risperidone compared with placebo was 3.33 (95%
Among other outcomes, rates of response (50% decrease from baseline MADRS rating) at 4 weeks were
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risperidone and placebo groups, respectively (p=0.049), with significant differences seen after 1 week of 
respectively; p=0.031). When remission and response were evaluated on the Hamilton Depression Scale
between risperidone and placebo were not statistically significant. Patient ratings of overall life satisfactio
significantly better in the risperidone group compared with the placebo group (from 1.3 to 2.5 and 1.2 to 1
differences apparent by 2 weeks of treatment. The overall frequency of side effects was similar in the risp
(81.8%) groups (Keitner et al, 2009). 
2)  There were modest but statistically significant improvements in treatment-resistant depression with 6 
augmentation to antidepressant drugs compared with placebo in a multicenter, double-blind, randomized
label, 4-week, run-in period identified 274 patients (age range, 18 to 65 years) with unremitting major dep
Impression-Severity of Illness (CGI-S) score of 4 or more, and a Carroll Depression Scale score of 20 or 
antidepressant monotherapy at the recommended dosage. These patients were then randomized to 6 we
with either oral risperidone (n=141) or placebo (n=133). The risperidone dose was 0.25 milligrams (mg) e
every day for days 4 to 15, followed by 1 mg every day for days 16 to 28. At the investigator’s determinat
day 29, risperidone was either continued at 1 mg/day or the dose was increased to 2 mg/day, or double-
At the start of randomization, the mean time since diagnosis of depression was 16.7 +/- 12.3 years, and 
Depression 17-item (HRSD-17) scores for the risperidone- and placebo-treated patients were 24.3 and 2
patients continued on their baseline antidepressant regimen, which consisted of a selective serotonin reu
group, 59.1%; placebo group, 59.5%), a serotonin-norepinephrine reuptake inhibitor (22.6% and 19.8%, 
such as bupropion and trazodone (17.6% and 19.9%, respectively). The primary outcome was the chang
HRSD-17 total score; response was defined as a 50% or more reduction in score and remission was def
The final risperidone dose was 1 mg for 65.7% and 59.5% of risperidone- and placebo-treated patients, r
primary outcome are listed in the table below (Mahmoud et al, 2007). 

Secondary outcomes, which included clinician-rated measures (measured by CGI-S) and patient-rat
Quality of Life Enjoyment and Satisfaction Questionnaire, Patient Global Improvement Scale, Sheeh
significantly more with risperidone compared with placebo at week 6. The number needed to treat w
augmentation to achieve 50% baseline symptom improvement in treatment-resistant depression was
tolerated, with premature study discontinuation due to adverse effects occurring in 5.8% of risperido
placebo-treated patients. Frequency of motor events was similar between the risperidone and place
0%, respectively; dystonia, 0% and 0.8%; tremor, 0.7% and 0.8%) and did not require use of benztro

3)  Short-term benefit of risperidone augmentation in patients with treatment-resistant depression was no
months) in a multinational, double-blind, placebo-controlled study (n=243). The study design consisted o
weeks of open-label citalopram monotherapy (initial dose, 20 milligrams (mg); target dose range, 40 mg 
label risperidone augmentation, and a 24-week double-blind, placebo-controlled continuation of the rispe
enrolled in the open-label citalopram monotherapy phase had major depressive disorder, single or recurr
psychotic features, a score of 20 or more on the Hamilton Rating Scale for Depression (HAMD-17), and w
to respond to at least 1 but not more than 3 antidepressant trials of at least 6 weeks’ duration at the labe
failed to respond (less than 50% reduction in HAMD-17 total score) after 6 weeks or were unchanged or 
citalopram were augmented with open-label, oral risperidone (n=390). For patients aged 18 to 54 years, 
mg/day and increased up to 2 mg/day (goal, 1 mg/day); patients aged 55 to 85 years old received 0.25 m
increases permitted up to 1 mg/day (goal, 0.5 mg/day). Patients achieving a HAMD-17 score of 7 or less 
(CGI)-Severity score of 1 or 2 during the risperidone augmentation (n=243, 63% of the open-label risperi
randomized to receive either placebo (n=120; mean age, 48.4 years) or to continue on risperidone (n=12
weeks. Time to relapse, the primary outcome, was defined as 1 or more of the following: 6 (much worse)
CGI-Change score, 16 or higher on the HAMD-17 score, lack of efficacy leading to discontinuation, or int
ideation. There were more women than men in the double-blind continuation phase (71.3% vs 56.3%). T
risperidone and placebo groups at baseline was 17.9 +/- 12.3 years and 17.6 +/- 13.9 years, respectively
double-blind phase, 63.1% were complete non-responders (less than 25% reduction in HAMD-17 score) 
responders (25% to 49% reduction in HAMD-17) to open-label citalopram. Based on Kaplan-Meier analy
was 102 days and 85 days (p=0.52) for the risperidone augmentation group and placebo augmentation g

Outcome Risperidone Placebo Difference (95% CI)
Mean (+/- SE) HRSD-17
Week 4* 15.4 +/- 0.52 17.3 +/- 0.52 -1.9 +/- 0.69 (95% CI, -3.3 t
Week 6** 13.4 +/- 0.54 16.2 +/- 0.53 -2.8 +/- 0.72 (95% CI, -4.2 t
Remission Rates
Week 4* 13.6% 6% --
Week 6** 24.5% 10.7% --
Response Rates
Week 4* 35.6% 18.8% --
Week 6** 46.2% 29.5% --
KEY: SE = standard error; CI = confidence interval; HRSD-17 = Hamilton Rating Scale for Depress
*risperidone: n=118; placebo: n=117  
** risperidone: n=106; placebo: n=112.
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rates of 53.3% and 54.6%, respectively. The HAMD-17 baseline scores worsened by 7.6 +/- 8.8 points fr
blind phase) score of 6 +/- 3 in the risperidone group and by 7.9 +/- 8.1 points from a baseline score of 6
(for both, p less than 0.001 compared with baseline). The Montgomery-Asberg Depression Rating Scale 
12.6 points from a baseline score of 6.8 +/- 4.7 in the risperidone group and 10.4 +/- 11.2 points from a b
both, p less than 0.001 compared with baseline) in the placebo group. The mean prolactin concentrations
nanograms/milliliters (ng/mL) and 6.6 +/- 21 ng/mL (p less than 0.001) in the risperidone and placebo gro
occurred in 2.5% and 0%, respectively. During the double-blind phase, the mean weight increase was 1.
risperidone group compared with a mean loss of 0.5 +/- 2.9 kg in the placebo group (Rapaport et al, 2006
4)  Adjunctive risperidone therapy was effective in the treatment of nonpsychotic depressive disorders in 
a case series, five female patients (ages 48 to 61 years) with treatment-resistant depression and suicida
(maximum dose, 1 milligram/day) in addition to their current antidepressant medication for at least 5 mon
Impressions-Severity of illness scores were reported as "markedly ill" or "among the most extremely ill" a
adjunctive therapy, all patients were rated as "very much improved" on the Clinical Global Impressions-Im
patients did not report further suicidal ideation. Risperidone was well tolerated. Larger, controlled studies
these findings (Viner et al, 2003). 
5)  Eight cases were described of risperidone therapy augmenting selective serotonin reuptake inhibitor (
major depressive episodes without psychotic features (Ostroff & Nelson, 1999). All patients had incomple
therapy with Hamilton Rating Scale for Depression (HAM-D) scores of 16 to 27. Risperidone 0.5 to 1 mill
and HAM-D scores decreased to a range of 0 to 6 within 1 to 7 days. 

 
4.5.O   Drug-induced psychosis - Levodopa adverse reaction 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective for levodopa-induced psychotic symptoms 
3)  Adult: 

a)  In an open-label trial in 10 patients, low dose risperidone was useful for levodopa-induced psychotic symp
with advanced Parkinson's disease and cognitive decline (Meco et al, 1997b). Nine patients improved signific
Rating Scale and the Hallucinosis Questionnaire after 2 weeks and peaked after 6 weeks (p less than 0.01). T
risperidone due to worsening Parkinson's disease. 
b)  In a 26 week-trial, 23 of 39 parkinsonism patients treated with risperidone demonstrated complete or near
hallucinations and delusions and an approximately 50% to 75% reduction was seen in another 4 patients. Six
improvement and an additional 6 had rapid and pronounced deterioration of parkinsonism which required risp
mean dose of risperidone was 1.10 milligrams (mg) with a mean duration of treatment of 16.2 weeks. Sixteen
trial (Leopold, 2000). Similar results were found in a 12-week open pilot study involving 17 patients receiving 
day (Mohr et al, 2000). 

 
4.5.P   Gilles de la Tourette's syndrome 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIa; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

May be an effective alternative for treatment of Tourette's syndrome 
3)  Adult: 

a)  Risperidone was effective in treating patients with Tourette's Syndrome (TS). In a randomized, double-blin
patients with moderate to severe TS received either risperidone 0.5 to 6 milligrams/day or placebo for 8 week
0.25 mg once daily and increased to 0.5 mg twice daily. Thereafter, the dose could be altered for an individua
exceed 6 mg/day. Sixty-one percent of patients in the risperidone group and 26% in the placebo group improv
Tourette's Syndrome Severity Scale (TSSS) by 8 weeks (p=0.04). The severity of disease at baseline did not
risperidone group also showed significantly greater improvement in functioning than did the placebo group (p
occurring in patients with greater impairment in functioning at baseline. Patients treated with risperidone show
parkinsonism than did patients treated with placebo (p=0.004. An increase in parkinsonism occurred only in p
average parkinsonism at baseline. Risperidone caused a greater incidence of fatigue than did placebo (57% v
(35% vs 4%, p=0.02). Depression also occurred more frequently with risperidone, resulting in discontinuation
group (Dion et al, 2001). 
b)  Risperidone treatment resulted in improvement in the severity of Tourette's syndrome tics in an open trial 
1996). All subjects (age range 8 to 53 years) had been treated with clonidine and neuroleptics and had exper
unacceptable side effects. The mean risperidone dose was 2.7 milligrams/day (range 0.5 to 9 mg/d). Twenty-
took neuroleptics during the study period. Eight patients dropped out because of side effects; of the original 3
experienced improvement. Reported side effects included sedation (18% of patients), akathisia/agitation (10%
weakness, insomnia, depression, anxiety, and aggressive behavior (3% each). Risperidone dose, other medi
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diagnoses did not significantly affect response, and there was no correlation between those factors and the ty
4)  Pediatric: 

a)  Tourette syndrome patients demonstrated a reduction in aggression in 78.5% of 28 patients and a decrea
of tics in 61.7% of 28 patients. The average daily dose of risperidone was 2 milligrams daily. The tics and agg
at baseline and 2 weeks to 4 months later (average 2 months) (Sandor & Stephens, 2000). 

 
4.5.Q   Huntington's disease 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective for the involuntary movements per case reports 
3)  Adult: 

a)  Four patients with involuntary movements secondary to Huntington Chorea (and no psychotic symptoms) 
therapy (Dallocchio et al, 1999). Patients received an initial dose of risperidone 1 milligram (mg) every 8 hour
were increased in 0.5-mg increments per day to 3 mg every 8 hours. There was no significant improvement s
higher doses produced a significant reduction in choreic disturbances as seen on the Marsden and Quinn Sca
Symptoms worsened again as the patients were withdrawn from risperidone. Another patient with genetically 
but only with psychosis and no movement disorder also received risperidone 3 mg/day. Her psychiatric condi
any side effects. 

 
4.5.R   Inhalant abuse 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Risperidone was effective in the treatment of inhalant abuse 
3)  Adult: 

a)  A 25-year-old male had a 5-year history of inhalant (gasoline and carburetor cleaning fluid) abuse. Risperi
daily was started which effectively reduced hallucinations and paranoia and eliminated aggressive behavior c
After an increase to 1 mg twice daily paranoid thoughts ceased and craving for inhalants was reduced. He ha
follow-up (Misra et al, 1999). 

 
4.5.S   Obsessive-compulsive disorder, Refractory 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Adjunctive therapy may be effective for obsessive-compulsive disorder refractory to serotonin reuptake in
2008; McDougle et al, 2000; Agid & Lerer, 1999; Stein et al, 1997; Saxena et al, 1996). 

3)  Adult: 
a)  Adjunctive therapy of risperidone or olanzapine with serotonin-reuptake inhibitors (SRI) were equally effec
compulsive symptoms in SRI monotherapy-resistant outpatients, according to an 8-week, single-blind, random
conclusion may be limited by the lack of a placebo arm, single-arm design, and underpowered nature of the t
prospective, open-label phase of SRI monotherapy (n=96), patients who were treatment-resistant (defined as
the total score of Yale-Brown Obsessive Compulsive Scale (Y-BOCS) and a Clinical Global Impression Seve
entered an 8-week single-blind phase (n=50). Patients in the single-blind phase received SRI daily doses of c
citalopram 50 to 80 mg, fluoxetine 60 mg, fluvoxamine 200 to 300 mg, paroxetine 50 to 60 mg, or sertraline 2
receive either risperidone 1 to 3 mg/day (n=25), or olanzapine 2.5 to 10 mg/day (n=25) in addition to the SRI 
personnel and assessor-blinding constituted the single-blind study design; patients were not blinded. In an int
carried forward analysis of the primary endpoints, both treatments significantly improved Y-BOCS and CGI-S
The magnitude of change in mean Y-BOCS total scores, CGI-S scores, and responder rates (35% or greater 
versus baseline, and a CGI-I score of 2 or less) was similar between groups. 

Primary Efficacy Endpoints at 8 Weeks

Risperidone (n=25) Olanzapine (n=25)
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b)  Adverse effects of risperidone compared with olanzapine-treated patients included tension/inner unrest (2
(16% vs 52%, p=0.016), and amenorrhea (66.7% vs 10%, p=0.02), respectively. The small sample size and t
calculation may have contributed to the limitations of this study (Maina et al, 2008). 
c)  Obsessive compulsive disorder (OCD) patients with and without comorbid chronic tic disorders or schizoty
respond to the addition of low-dose risperidone to ongoing serotonin reuptake inhibitor (SRI) therapy. A doub
was designed to determine the short-term efficacy and tolerability of potent SRIs in combination with risperido
refractory to SRIs alone. Seventy adult patients with a primary diagnosis of OCD received 12 weeks of treatm
patients were refractory to 6 weeks of risperidone (n=20) or placebo (n=16) addition. Behavioral ratings, inclu
Compulsive Scale, were obtained at baseline and throughout the trial. Placebo-treated patients subsequently
trial of risperidone addition. For study completers, 9 (50%) of 18 risperidone-treated patients were responders
mg per day) compared to 0 of 15 in the placebo addition (p less than 0.005). Seven (50%) of 14 patients who
addition responded. Risperidone addition was superior to placebo in reducing OCD (p less than 0.001), depre
anxiety (p=0.003) symptoms. Other than mild, transient sedation, risperidone was well tolerated (McDougle e
d)  Risperidone (initial dose of 2 milligrams/day) was effective in a 24-year-old patient with methamphetamine
compulsive disorder-like symptoms (Iyo et al, 1999). 
e)  Fourteen of 16 patients with obsessive-compulsive disorder had substantial reductions in obsessive-comp
within 3 weeks of initiating risperidone. Result were usually seen within the first few days. Before the addition
received a serotonin reuptake inhibitor (SRI) for at least 12 weeks either alone or in combination with mood s
anxiolytics. In addition to the OCD, patients had horrific mental imagery, comorbid schizophrenia, schizoaffec
disorder (Saxena et al, 1996). 
f)  In a case series, 3 of 8 patients with obsessive- compulsive disorder (DSM-IV criteria) showed significant i
Global Impression Change Scale after receiving augmentation with risperidone 1 to 2 milligrams/day. Of the o
noted minimal to much improvement, 3 patients had no change in symptoms and 1 patient was unable to tole
1997). 
g)  A 25-year-old man with obsessive compulsive disorder refractory to multiple medications improved with ris
paroxetine (Agid & Lerer, 1999). Risperidone 1.5 milligrams (mg)/day was added to paroxetine 60 mg/day. Hi
Obsessive Compulsive Scale for obsessions went from 14 to 4 and for compulsions went from 20 to 2. After 2
The depressed symptoms responded to a decreased dose of risperidone of 0.5 mg/day. 

 
4.5.T   Organic psychotic condition 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Has reduced symptoms of psychosis caused by medical conditions 
3)  Adult: 

a)  A case series reports the successful use of risperidone in five patients who fulfilled DSM-IV criteria for psy
condition and two who met the criteria for mood disorder due to a general medical condition with severe psyc
1997). All seven responded to treatment including four patients who had previously failed initial treatment with
antipsychotic agent. 
b)  In a case series of 21 patients with HIV-related psychotic disorders, 20 patients treated with risperidone ha
(Singh et al, 1997). Most responded to low doses (mean 3.3 milligrams) and required only a short course (me
adverse effects were reported and no hematological effects were observed. 

 
4.5.U   Parkinson's disease - Psychotic disorder 

See Drug Consult reference: THERAPY OF PSYCHOTIC DISTURBANCES IN PARKINSONIAN PATIENTS 
 
4.5.V   Pervasive developmental disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 

Responder rates* 44% (11/25) 48% (12/25)
Mean end-point Y-BOCS score 22.6 +/- 7.2 22.2 +/- 7.4
Change in mean Y-BOCS score from baseline -7.5; p less than 0.001 -8.4; p less than 0.0
Mean end-point CGI-S score 3.2 +/- 1.7 3.1 +/- 1.8
Change in mean CGI-S score from baseline -1.7; p less than 0.001 -1.9; p less than 0.0
* p=1; Y-BOCS=Yale-Brown Obsessive Compulsive Scale; CGI-S=Clinical Global Impression Severity s
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2)  Summary: 
Effective for the treatment of symptoms related to pervasive developmental disorders and autism in adult
In children with autism spectrum disorder, responders to 24 weeks of open-label therapy with oral risperi
rates when randomized to continue additional 8 weeks of double-blind treatment with risperidone versus 
Treatment with oral risperidone relieved several behavioral symptoms associated with pervasive develop
to 12 years in an 8-week, multicenter, randomized, double-blind, placebo-controlled study (n=79) (Shea e

3)  Adult: 
a)  Risperidone therapy was effective in 3 autistic disorder patients. All 3 patients tolerated risperidone well an
effects. Effective doses in each patient were 5 milligrams daily, 4 milligrams daily, and 1 milligram daily, respe
2 of the patients and both showed no increase in seizure frequency. Improved social relations and reduced ag
observed in all patients and decreased repetitive behavior in 1 patient (McCartney et al, 1999). 
b)  In a double-blind, placebo controlled trial including adults with autistic disorder (n=17) or pervasive develo
patients treated with risperidone (mean dose 2.9 milligrams per day) were considered responsive to therapy c
recipients (p less than 0.002). At the end of the 12 week trial, patients initially randomized to placebo were tre
During open-label treatment, 60% of patients were considered responders. Repetitive behaviors were evalua
the Yale-Brown Obsessive Compulsive Scale (Y-BOCS) and aggression was evaluated with the Self-injurious
Q). The Clinical Global Impression (CGI) Scale and the Rivto-Freeman Real-life Rating Scale were also used
the CGI, Y-BOCS, SIB-Q, and overall Rivto-Freeman Scale were significantly improved with risperidone com
0.05 for all analyses). Improvements became evident at 4 weeks and continued throughout the 12-week stud
effect was transient sedation. Other than one patient who developed gait abnormalities, extrapyramidal side e
(McDougle et al, 1998). 

4)  Pediatric: 
a)  In a double-blind extension phase, continued treatment with risperidone was more effective than placebo 
spectrum disorder symptoms among responders to 24 weeks of open-label risperidone therapy. Children age
the DSM-IV (Third Revision) criteria for a pervasive development disorder (PDD) and who demonstrated clini
aggression, self-injurious behavior, or a combination of these problems were enrolled in the open-label phase
children weighing under 45 kilograms (kg), risperidone was initiated at 0.5 milligrams (mg) at bedtime, increas
later, and subsequently increased in 0.5-mg increments to a maximum dose of 2.5 mg/day by day 29. Doses 
mg/day by day 29 in children weighing more than 45 kg. Patients with an at least 25% reduction from the bas
(ABC) Irritability score (baseline mean score, 23) and a rating of much improved or very much improved on th
(CGI) of Severity scale after 8 weeks were classified as responders (26/36) and allowed to continue taking ris
At 24 weeks of open-label treatment, 69% (18/26) of patients were rated as much improved or very much imp
Change (CGI-SC) scale, with significant decreases in ABC Irritability subscores as well; most improvements o
Completers of the additional 16 weeks of therapy were randomized in a double-blind fashion to either continu
placebo (gradual withdrawal for 3 weeks and placebo only for 5 weeks; n=12) for 8 weeks. Relapse was defin
Symptom Change (CGI-SC) scores of much worse or very much worse for at least 2 consecutive weeks and 
the last ABC Irritability score. An intention-to-treat analysis revealed relapses (primary endpoint) in 3 and 8 pa
placebo groups, respectively (p=0.049), with a longer mean time to relapse in patients maintained on risperid
Compared to mean +/- standard deviation (SD) ABC Irritability subscale scores of 11.1 +/- 8.1 and 12.7 +/- 7.
groups, respectively, at week 24, scores at the end of the study (week 32) were 12.6 +/- 9.8 (14% increase) a
p=0.043), respectively. Improvements noted at week 24 among other ABC subscales, such as social withdraw
inappropriate speech, were fairly well maintained until the end of the study in the risperidone, there were no s
between the groups at study end. Treatment-emergent adverse events were mild to moderate and included in
(39%), fatigue (35%), and increased thirst (26%). At week 24, the mean weight gain from baseline was 5.7 +/
less than 0.0001). It should be noted that the majority (75%; n=18/24) of the study population had a form of P
and 63% (n=15/24) had average or above-average intelligence (Troost et al, 2005). 

In an 8-week, multicenter, randomized, double-blind, placebo-controlled study (n=79) in children, treatme
several behavioral symptoms associated with pervasive development disorder (PDD). Pediatric outpatien
age, 7.5 years; greater than 75% male) with a DSM-IV Axis I diagnosis of PDD and a total score of 30 or
Rating Scale (CARS), with or without mental retardation were randomized to receive either an oral solutio
placebo (n=39) in 1 or 2 divided doses for 8 weeks. Risperidone was initiated at 0.01 milligram/kilogram/
0.02 mg/kg/day on day 3. At day 8, the dose was further increased at a maximal increment of 0.02 mg/kg
increments or decrements were allowed up to a maximum daily dose of 0.06 mg/kg/day. Using the Aberr
efficacy was primarily assessed for change in irritability from baseline to endpoint on the irritability subsca
assessments included scores on the other 4 ABC subscales (hyperactivity/noncompliance, inappropriate
withdrawal, and stereotypic behavior), the parent-rated Nisonger Child Behavior Rating Form (N-CBRF), 
Impression-Change (CGI-C; 7-point scale ranging from very much improved to very much worse). At bas
most common form of PDD (risperidone, 67.5%; placebo, 71.8%), and 57.5% and 53.8% of patients in th
groups, respectively, were diagnosed with severe autism. At endpoint, patients in the risperidone group h
daily dose was 0.05 mg/kg/day (mean daily dose, 1.48 mg) for a mean duration of 52.7 days (range, 2 to
analysis (included all patients receiving at least 1 study dose and with at least 1 postbaseline assessmen
decreases from baseline irritability scores in the risperidone group (64% improvement) compared to plac
Based on CGI-C scores, global improvements occurred in 87.2% and 39.5% of risperidone- and placebo
with 54% and 18% of patients, respectively, reporting a rating of much improved or very much improved 
there was a greater decrease in the Visual Analog Scale score of aggression (most frequently reported tr
the risperidone-treated patients compared to placebo (mean score decrease, 38.4 vs 26.2, respectively; 
Results of the primary and key secondary endpoints are listed in the table below. Treatment-emergent ad
severity, with somnolence (72.5% vs 7.7%), upper respiratory tract infection (37.5% vs 15.4%), rhinitis (2
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appetite (22.5% vs 10.3%) being the most commonly reported among risperidone-treated patients (Shea

b)  Risperidone improved functionality on the Children's Global Assessment Scale in 13 out of 14 cases in an
adolescents (ages 9 to 17 years) treated for pervasive developmental disorders. Starting doses of 0.25 milligr
increased in 0.25 mg/day increments every 5 to 7 days to optimal doses ranging from 0.75 to 1.5 mg daily in 
occurred in attention, lessening of obsessional behaviors, decrease in agitation and anxiety and improvemen
Steele, 1996). 
c)  Behavioral symptoms improved in a series of 6 children (ages 7 to 15) with pervasive developmental disor
treatment for 5 months (range 1-8 months) at a mean optimal dose of 2.7 milligrams (mg) daily (range 1 to 6 
patient rating scores decreased, which reflected improvements in aggression, temper tantrums, and mood ins
followed for more than 2 years, of whom one discontinued risperidone due to increased liver enzymes; one pa
new agent, and the third patient continued risperidone with good response (Perry et al, 1997) 

 
4.5.W   Pick's disease 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in one case report 
3)  Adult: 

a)  A 42-year-old woman with a presumptive diagnosis of Picks Disease was treated with risperidone (titrated
demonstrated significant improvements and cognitive stabilization. The author suggested that controlled trials
antipsychotics in treating Picks Disease need to be performed and might produce promising results (Curtis & 

 
4.5.X   Posttraumatic stress disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Possibly effective in treating patients with irritable aggression in posttraumatic stress disorder  
Possibly effective in treating intrusive thoughts associated with posttraumatic stress disorder 

3)  Adult: 

Efficacy measure
Risperidone (n=39) Placebo (n=38)

Baseline Endpoint (change 
from baseline) Baseline

ABC subscale (mean +/- SD)

Irritability 18.9 +/- 8.8 -12.1 +/- 5.8* 21.2 +/- 9.7
Hyperactivity/noncompliance 27.3 +/- 9.7 -14.9 +/- 6.7* 30.9 +/- 8.8
Inappropriate speech 4.6 +/- 3.4 -2.6 +/- 2.6** 4.8 +/- 3.7
Lethargy/social withdrawal 13.7 +/- 7 -8.6 +/- 5.9*** 14.3 +/- 8.2
Stereotypic behavior 7.9 +/- 5 -4.3 +/- 3.8** 8.1 +/- 5.6
N-CBRF (parent version) subscale (mean +/- SD)
Conduct problem 16.8 +/- 9.4 -10.4 +/- 7.4* 23.3 +/- 12
Hyperactive 17.2 +/- 5.8 -8.1 +/- 4.6** 18.9 +/- 5.3
Self-Isolated/ritualistic 7.5 +/- 4.1 -4.8 +/- 3.9 8.2 +/- 4.5
Insecure/anxious 8.7 +/- 8.1 -4.6 +/- 6.5** 10.6 +/- 7.6
Overly sensitive 6.9 +/- 3.4 -3.8 +/- 2.8** 7.4 +/- 3.5
Self-injurious/sterotypic 4.2 +/- 4.2 -2.6 +/-3.3 3.5 +/- 4.2
Key: n=number of subjects; ABC=Aberrant Behavior Checklist ; N-CBRF=Nisonger Child Behavior Ratin
deviation 
*p less than or equal to 0.001 vs placebo 
**p less than or equal to 0.05 vs placebo 
***p less than or equal to 0.01 vs placebo
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a)  Risperidone was effective in a 48-year-old male war veteran demonstrating increased irritability and anger
stress disorder. Fluoxetine and diazepam were ineffective. With the addition of risperidone 1 milligram daily to
reported less intensity in his anger and more confidence in his ability not to act on it (Monnelly & Ciraulo, 199
b)  Two patients with posttraumatic stress disorder responded favorably to risperidone 6 milligrams daily and 
Other agents were ineffective (Krashin & Oates, 1999). 

 
4.5.Y   Schizophrenia 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes (oral and intramuscular); Pediatric, yes (13 years and older, oral only) 
Efficacy: Adult, Effective; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIa; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Risperidone is indicated for the treatment of schizophrenia in adults (Prod Info RISPERDAL(R) CONSTA
Prod Info RISPERDAL(R) oral tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating table
(R) oral solution, 2007)and pediatric patients 13 years of age and older (Prod Info RISPERDAL(R) oral ta
RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007)
Approved for maintenance treatment of schizophrenia in adults (Prod Info RISPERDAL(R) oral tablets, 2
M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007; Prod Info RISPE
acting injection, 2009) 
Oral risperidone, at doses ranging from 1 to 6 milligrams per day, was effective in the treatment of schizo
to 17 years in 2 short-term (6 and 8 weeks), double-blind, controlled trials (Prod Info RISPERDAL(R) ora
RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) oral solution, 2007)

3)  Adult: 
a)  General Information 

1)  Risperidone is effective for the positive and negative symptoms associated with chronic schizophrenia
75% (Foster & Goa, 1998b; Rossi et al, 1997a; Smith et al, 1996a). Dose ranges of risperidone 4 to 16 m
greater improvement than placebo in Clinical Global Impression (CGI) and total Positive and Negative Sy
The 4 to 6 milligram dose appears to be the most effective (Marder & Meibach, 1994a; Chouinard et al, 1
Spahn, 1992a). At doses of 8 milligrams or less risperidone is associated with a lower risk of extrapyram
antipsychotics (Foster & Goa, 1998b). Comparative efficacy with haloperidol and other conventional neu
risperidone has a significantly higher clinical response rate and allows for significantly less prescribing of
(Davies et al, 1998)(Bech et al, 1998a; Luebbe, 1996a). Patients treated with risperidone have a lower re
with haloperidol (Csernansky et al, 2002a). Patients have also been successfully switched from depot an
et al, 1999). 

b)  Monotherapy 
1)  Intramuscular 

a)  Long-acting injectable risperidone was significantly more effective than placebo in the treatment o
a randomized, double-blind, placebo-controlled, multicenter study, patients (n=400) with schizophren
injections of long-acting risperidone (25 milligrams (mg), 50 mg, or 75 mg) or placebo every two wee
week run-in period, patients received oral risperidone (titrated to a dose of 4 mg/day) for at least 3 d
risperidone (2 mg/day, 4 mg/day, or 6 mg/day) or placebo for the first three weeks of the double-blin
Positive and Negative Syndrome Scale (PANSS) total scores were significantly more improved in pa
risperidone 25 mg, 50 mg, or 75 mg as compared with those who received placebo (p=0.002, p less
respectively). Improvements in positive and negative symptoms were also significantly greater in all 
groups as compared with the placebo group (p less then or equal to 0.05, all values). Clinical improv
20% reduction in PANSS total scores and was observed in only 17% of placebo patients as compare
patients in the 25 mg, 50 mg and 75 mg long-acting risperidone groups, respectively (p less then 0.0
long-acting risperidone was efficacious, it offered no additional benefit over the 25 mg and 50 mg do
well tolerated and extrapyramidal adverse events were mild throughout the study period. Small incre
baseline to endpoint were observed in risperidone-treated patients and these changes appeared to b
2003). 

2)  Oral 
a)  Olanzapine and risperidone were equally safe and effective therapies in the treatment of schizop
international, multicenter, double-blind study, 175 elderly patients (mean age, 71 years) were random
risperidone (mean dose, 1.9 milligrams (mg)/day) or olanzapine (mean dose, 11.1 mg/day) for 8 wee
period of all psychotropic medications. Mean duration of illness was 36.5 years and Positive and Ne
scores were between 50 and 120 at baseline. Clinical improvement was defined as a decrease of at
score. Both treatment groups showed significant reductions from baseline in the total PANSS score 
0.005) and significant differences were not observed between groups. Fifty-eight percent of risperido
olanzapine-treated patients achieved clinical improvement as defined by the study. Both groups also
improvement in four of the five PANSS factor scores (p less than 0.001). The greatest mean change
occurred in the 93 patients who had received conventional antipsychotic medications in the thirty da
less than 0.001). The rate of extrapyramidal symptoms (EPS) was similar between the risperidone a
(9.2% vs 15.9%, respectively, p=nonsignificant). The severity of EPS symptoms was reduced in both
endpoint with no significant difference between groups. A 7% or higher increase in weight occurred 
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treated patients as compared with those who received risperidone (14.8% vs 5.1%, p=0.043). No ne
observed in this patient population and mean QTc changes were not considered clinically relevant (J
b)  Risperidone treatment resulted in mild to substantial improvement in psychotic symptoms in appr
elderly Chinese patients (age 65 years or greater) participating in an open, 4-week study. Doses of r
basis of clinical responses and adverse effects and ranged from 0.25 to 7 milligrams (mg) per day (m
dose for functional psychoses was greater than that for organic mental disorders (2.8 mg/day vs 1.6
schizophrenia received the highest mean dose (4.1 mg/day). With improvement defined as a reducti
scores on various rating instruments, improvement occurred in 61% to 78% of patients. Patients with
better than Alzheimer's patients. Of the 110 patients, 81 had one or more adverse effects. Weaknes
dizziness, and peripheral edema were the most common side effects (Hwang et al, 2001a). 
c)  Risperidone is beneficial in the treatment of patients with chronic schizophrenia, compared with c
and these benefits may appear only after longer-term treatment. A randomized, open, parallel, multi
term (12 months) effectiveness of risperidone with that of CNs. One hundred eighty-four subjects we
risperidone or CN and 165 of them completed the follow-up. Outcome measures were taken at 3, 6, 
the Positive and Negative Syndrome Scale (PANSS) and the Extrapyramidal Symptom Rating Scale
risperidone was found to be superior to CNs in terms of both the average change in score from base
and the proportion of good responders (as defined by a 20% decrease in total PANSS scores; p=0.0
effectiveness of the risperidone treatment tended to increase over time and at 12 months, the perce
risperidone group was twice as large as that in the CN group (30% vs 15%; p=0.03). A worsening of
subjects receiving risperidone than in those receiving CNs (p=0.02) (Bouchard et al, 2000). 
d)  In an open, multicenter trial, risperidone was found to be effective in outpatients (Chouinard et al
subchronic or chronic schizophrenia treated on an outpatient basis were screened initially while on t
Their current therapy was discontinued and risperidone started at 2 milligrams (mg) daily and increa
After 2 weeks the dose could be titrated to a maximum of 10 mg or a minimum of 4 mg. At the end o
risperidone dose was 6.1 mg daily in 244 patients completing the study. The mean total Positive and
(PANSS) for schizophrenia decreased significantly from 86.3 to 63.6 (p=0.0001). Clinical improveme
baseline in total PANSS score) was seen in 85% of patients. The most frequent adverse events repo
headache, somnolence, dizziness, fatigue, anxiety, vomiting, and ejaculation failure/disorder. 
e)  In an open multicenter trial, risperidone was viewed as an efficacious and well tolerated medicati
overall antipsychotic action and above standard improvement in negative symptomology in 254 chro
and without exacerbation who were treated with risperidone 1 to 5 milligrams twice daily for 8 weeks
discontinuation of previous psychotropic medications; significant improvement in the overall Brief Ps
observed at every evaluation time (p less than 0.0001); 73% of patients showed improvement in neg
significant improvement was noted in the extrapyramidal symptom scores in all patients, including th
early (p less than 0.0001); the Clinical Global Impression scores significantly improved for those finis
0.0001); 98% of those finishing the study tolerated risperidone very well or well; 32% of patients disc
which 51% dropped out within the first 2 weeks, probably due to adverse reactions stemming from th
previous psychotropics; the research team now recommends initial overlapping of therapies, especia
medicated with sedatives (Phillip, 1997). 

c)  Combination Therapy 
1)  Addition of celecoxib to risperidone therapy for patients with an acute exacerbation of schizophrenia r
than did risperidone therapy alone. In a randomized, double-blind study, 25 patients were given risperido
plus celecoxib 400 mg/day and 25 patients were given risperidone plus placebo. Both groups showed im
over the 5- week study, mainly with reductions in scores on the positive symptoms subscale of the Positi
(PANSS) (p=0.006) and on the general psychopathology subscale (p=0.01). Negative symptoms were no
Celecoxib therapy resulted in an improvement in total PANSS score relative to that of the placebo group 
significant effects of celecoxib on the group-by-time interaction on any of the subscales, although a trend
on all subscales. The main influence of celecoxib occurred in weeks 2 to 4, resulting in earlier improveme
treating side effects of risperidone was not significantly different for the 2 groups. The use of benzodiaze
agitation appeared less in the celecoxib group, but the difference for the 2 groups was not statistically sig
were not observed (Muller et al, 2002). 
2)  In an open trial, risperidone added to clozapine was well tolerated and produced significant reductions
measured by the Brief Psychiatric Rating Scale (42.2 to 30.3, p=0.0002). Patients enrolled had either pe
symptoms despite optimal doses of clozapine (n=10) or a maximal clozapine dose limited by significant s
doses were kept constant while risperidone doses were increased to a maximum of 6 milligrams (mg) pe
tolerated, however, complaints included mild akathisia, hypersalivation, and worsening fatigue (Henderso
cases of refractory schizophrenic patients responding to combination therapy have been reported (Morer
clozapine 300 mg with risperidone 4.5 mg, and clozapine 400 mg with risperidone 6 mg. 
3)  As an add-on therapy, risperidone brought significant improvement to patients with bipolar disorder an
bipolar type. In a 6-month, open study, patients with a diagnosis of bipolar or schizoaffective disorder wh
depressive, or mixed episode (n=541; 430 completed the study) were given risperidone in combination w
antidepressants to clinical response and tolerability. The average dose of risperidone at the start of the s
day and at the end of the study, 3.9 mg/day. For all patients, scores on the Young Mania Rating Scale (Y
at week 1 and at every point thereafter (p less than 0.001 for all but the subgroup of depressed patients, 
Mean scores on the YMRS decreased from 25.6 at baseline to 2.4 at 6 months. Likewise, scores on the 
Depression (HAM-D) were significantly reduced from baseline at all evaluation times (p less than 0.0001
at baseline to 4.1 at 6 months. Scores on the Positive and Negative Syndrome Scale (PANSS) declined 
months (p less than 0.0001). According to the Clinical Global Impressions scale (CGI), no patients were 
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and only 5% were rated as "mildly ill." At study endpoint, 44% of patients showed no symptoms of mania
were "mildly ill." During the study, 25% of the patients experienced relapses into a mood state different fr
Scores for extrapyramidal symptoms were lower at the end of study than at baseline (p less than 0.0001)
reductions in dystonia, rigidity, hypokinesia, hyperkinesia, dyskinesia, tremor, and akathisia subscores. T
emergent tardive dyskinesia. Nonextrapyramidal adverse reactions included increase in weight (2.4% of 
impotence (0.7%), and dysarthria (0.7%). There was a very low incidence of exacerbation mania in the fi
2001). 

d)  Refractory 
1)  Among patients who had been hospitalized for schizophrenia for longer than 5 years and who were co
approximately 45% showed sufficient clinical improvement after 3 months of treatment with olanzapine o
from the hospital. The 79 patients were not suited to treatment with clozapine either because of medical 
unwillingness to submit to the weekly blood drawings. Patients were given olanzapine 10 to 30 milligrams
10 mg/day. Treatments were titrated quickly to the maximum tolerated dose and continued for 3 months.
Psychiatric Rating Scale decreased from 67 to 53 for the olanzapine group (n=32) and from 63 to 52 for 
less than 0.001 for both groups). Of the 34 patients who were discharged from the hospital, only 3 requir
90-day follow-up. No significant side effects (such as weight change) were observed during the 3 months

e)  Schizophrenia With Concomitant Cocaine Dependence 
1)  The results of a pilot study suggest that risperidone therapy reduced craving and relapses in cocaine-
schizophrenia. In this 6-week, open label trial, patients with a dual diagnosis of schizophrenia and cocain
of cocaine/month) received risperidone (n=8; initial, 2 milligrams (mg)/day, titrated to maximum dose of 6
neuroleptic medication treatment (n=10; haloperidol, fluphenazine, or chlorpromazine). Patients in the ris
less cue reactivity in regard to the intensity (p=0.005) and depression (p=0.031) dimensions of craving as
therapy, but there was no statistical difference on the energy and feeling sick dimensions. Risperidone-tr
significantly lower rate of relapse (defined as any substance abuse) than did patients on typical neurolep
respectively; p=0.025). Although not significant, a tendency toward a greater reduction in negative and g
was seen in risperidone-treated patients. Larger, double-blind studies are needed to substantiate these f

4)  Pediatric: 
a)  In 2 short-term (6 and 8 weeks), double-blind, controlled trials, oral risperidone, at doses ranging from 1 to
effective in the treatment of schizophrenia in adolescents aged 13 to 17 years. Patients met the DSM-IV diag
and were experiencing an acute episode at the time of enrollment. In the first trial (trial 1), patients were rando
risperidone 1 to 3 mg/day (n=55; mean modal dose, 2.6 mg), risperidone 4 to 6 mg/day (n=51; mean modal d
for 6 weeks. In the second trial (trial 2), patients were randomized to receive either risperidone 0.15 to 0.6 mg
0.5 mg) or risperidone 1.5 to 6 mg/day (n=125; mean modal dose, 4 mg). In both studies, risperidone was init
up to the target dose range by approximately day 7 (except for the risperidone 0.15 to 0.6 mg/day group in tri
initiated at 0.05 mg/day). Eventually, the dosage was increased to the maximum tolerated dose by day 14. Co
reduction occurred in the Positive and Negative Syndrome Scale (PANSS) score in all risperidone dose group
(primary efficacy endpoint). Reductions in the PANSS scores in the 1 to 3 mg/day group were comparable to 
and to the 1.5 to 6 mg/day group in trial 2. The 1.5 to 6 mg/day group showed statistically significantly greater
mg/day group in trial 2, with no additional benefit evident beyond the 3 mg/day dose. Adverse events reported
placebo in both the risperidone 1 to 3 mg/day and 4 to 6 mg/day dose groups in trial 1 included parkinsonism
dystonia (9%-18%), dizziness (7%-14%), akathisia (7%-10%), somnolence (12%-24%), and anxiety (6%-7%)
tablets, 2007; Prod Info RISPERDAL(R) M-TAB orally disintegrating tablets, 2007; Prod Info RISPERDAL(R) 
b)  The results of a small study suggest that risperidone may be effective in the treatment of schizophrenia in 
prospective, open-label trial, eleven patients (mean age, 17.27 years) with first-episode, early-onset schizoph
0.5 milligrams (mg)/day, titrated based on clinical response and adverse effects; mean dose, 3.14 mg/day) fo
Positive and Negative Syndrome Scale (PANSS) total score and positive symptoms score were significantly r
than 0.01 and p less than 0.0001, respectively), however, a significant reduction was not observed for the neg
PANSS (p=ns). Total scores for the Brief Psychotic Rating Scale were significantly reduced from baseline to w
baseline to endpoint, Clinical Global Impression-Severity (CGI-S) scores decreased by 31.6% (p less than 0.0
scores decreased by 45.5% (p less than 0.0001). The most common adverse events observed were weight g
depression (63%), orthostatic hypertension (45%), emotional indifference (45%), akathisia (36%). Because th
improved significantly at a dose of only 1 mg/day, the authors suggest that lower initial doses of risperidone s
as compared with adults, in order to minimize the risk of extrapyramidal side effects. Larger, controlled studie
the safety and efficacy of risperidone for the treatment of schizophrenia in pediatric patients (Zalsman et al, 2
c)  A 15-year old boy, with a diagnosis of simple deteriorative disorder (DSM-IV criteria or simple schizophren
improvement following risperidone therapy. He was started on 2 mg daily and this dosage was increased to 3
He did not report any significant side effects and showed clinical improvement. The author advocates the furt
risperidone in the treatment of simple schizophrenia (Hirose, 2000). 

 
4.5.Z   Schizotypal personality disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Appeared to effective in the treatment of schizotypal personality disorder 
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3)  Adult: 
a)  Risperidone treatment was more effective than placebo in reducing the symptoms of schizotypal personal
randomized, double-blind, placebo-controlled study, patients (n=25) with schizotypal personality disorder rece
(0.25 milligrams (mg)/day for 1 week, then titrated by 0.5 mg/day every 2 weeks for 8 weeks; final dose, 2 mg
comorbid borderline personality disorder. Weekly measurements of symptoms were taken using the Positive 
(PANSS), the Hamilton Rating Scale for Depression (HAM-D), and the Clinical Global Impressions Scale (CG
Questionnaire (SPQ) was administered biweekly. Total PANSS scores were significantly lower in risperidone
with placebo at weeks 3, 5, 7, and 9 (p=0.021, p=0.003, p=0.003, and p=0.013, respectively). PANSS negativ
patients in the risperidone group than in the placebo group at all time points, with the difference reaching sign
(p=0.027, p=0.006, and p=0.01, respectively). Patients in the risperidone group had significantly lower PANSS
patients in the placebo group at weeks 3, 5, 7, and 9 (p=0.042, p=0.007, p=0.005, and p=0.013, respectively)
had significantly lower PANSS positive symptom scores at weeks 7 and 9 as compared with placebo (p=0.02
the end of treatment, SPQ and CGI scores showed greater reductions in the risperidone group than in the pla
difference was not significant. The change in HAM-D scores was non- significant in both groups. Adverse eve
decreased sexual arousal, delayed ejaculation, mild dystonic reaction and dry mouth. Larger studies are need
(Koenigsberg et al, 2003). 

 
4.5.AA   Stuttering 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Risperidone may be beneficial 
3)  Adult: 

a)  Risperidone may be effective in the treatment of developmental stuttering. A small, randomized, double- b
was conducted to assess the efficacy of risperidone in the treatment of developmental stuttering in 16 adults.
and eight received risperidone at 0.5 mg once daily at night, increased to a maximum of 2 mg per day. After 6
in all measures of stuttering severity were greater in the risperidone group than in the placebo group; the betw
significant (p less than 0.05) on the most important measure, the percentage of syllables stuttered. In the risp
baseline in scores for the percentage of syllables stuttered, time stuttering as a percentage of total time spea
severity were significant (p less than 0.01); changes in scores on the fourth measure of stuttering, duration, w
differences occurred in the placebo group. Five of the eight patients in the risperidone group responded best 
stuttering recurring at higher doses. Risperidone was generally well-tolerated (Maguire et al, 2000). 
b)  In one small study (n=21), patients were randomized to receive risperidone (n=10) up to 2 milligrams daily
Every 2 weeks stuttering severity, adverse events, compliance, and tolerability were assessed. Risperidone t
the mean stuttering severity compared to placebo (3.93 and 5.23, respectively (p less than 0.05). However, e
social alienation-personal disorganization did not (Maguire et al, 1999). 

 
4.5.AB   Tardive dyskinesia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in reducing tardive dyskinesia in some patients when substituted for conventional antipsychotic
See Drug Consult reference: TARDIVE DYSKINESIA - DRUG THERAPY 

3)  Adult: 
a)  Risperidone treatment was more effective than withdrawal of antipsychotic therapy in reducing symptoms 
randomized, double-blind, placebo-controlled study (n=42), schizophrenic patients with persistent, severe tard
risperidone (initial, 2 milligrams (mg)/day titrated in 2 mg increments to 6 mg/day over 6 weeks) or placebo fo
washout period from all original conventional antipsychotic medications. Response was defined as a decreas
Involuntary Movement Scale (AIMS) total score. Risperidone- treated patients showed a significantly greater 
score from baseline to endpoint, as compared with placebo (5.5 vs 1.1, respectively; p=0.001). This significan
AIMS score between groups was observed from week 8 to endpoint, and grew more distinct over time. In add
significantly higher in the risperidone group as compared with the placebo group (68%(15) vs 30%(6), respec
dyskinesia improvement in the risperidone group was noted mainly in the buccolinguomasticatory area rather
movement of the extremities. Additional studies are needed to evaluate the long-term efficacy of risperidone f
dyskinesia and whether symptoms reemerge when the risperidone dosage is withdrawn or reduced (Bai et al
b)  Five of nine patients with tardive dyskinesia showed a lessening of severity of tardive dyskinesia when ris
conventional antipsychotic drug they had been taking. After a tapering of the previous antipsychotic and antip
patients were prescribed risperidone 2 milligrams (mg) per day. The dose was gradually increased over 4 we
adjusted to maintain the least severity of tardive dyskinesia. Over the year-long study, 5 patients showed imp
in score on the Abnormal Involuntary Movement Scale (AIMS) (responders). The dose for maximum effect in 

Page 97 of 127MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.23, page 97

Case 3:09-cv-00080-TMB     Document 78-31      Filed 03/24/2010     Page 97 of 209



improvement in AIMS score was 7 for responders and 0.5 for nonresponders (Chen et al, 2001). 
c)  Tardive movements were resolved with the addition of risperidone and a reduction in doses of trihexyphen
old schizophrenic patient (Chong et al, 1999). 
d)  Tardive dyskinesia was diminished in a 54-year-old schizophrenic woman after switching to risperidone th
Risperidone 2 milligrams daily resolved her schizophrenic symptoms. At 8 months, her tardive dyskinesia was
months, her parkinsonism had also resolved. 

 
4.5.AC   Trichotillomania 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Augmented therapy in patients with trichotillomania 
3)  Adult: 

a)  In a case series, 3 of 5 patients with trichotillomania disorder (DSM-IV criteria) showed significant improve
Impression Change Scale after receiving augmentation with risperidone 1 milligram/day (Stein et al, 1997). 

 
4.5.AD   Water intoxication syndrome 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

No effect on self-induced water intoxication 
3)  Adult: 

a)  Risperidone had no significant effect in treating self-induced water intoxication. In a prospective, 11 month
in 8 men with chronic schizophrenia and a history of polydipsia and episodic water intoxication, fluid intake wa
4 times daily weights. Risperidone was increased in doses up to 16 milligrams per day. Though there was a t
intake, there was no significant change in body weight over the study period (Milson et al, 1996). 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Amisulpride 

Chlorpromazine 

Clozapine 

Haloperidol 

Lithium 

Olanzapine 

Paroxetine 

Perphenazine 

Quetiapine 

Ziprasidone 

 
4.6.A   Amisulpride 

 
4.6.A.1   Schizophrenia 

a)  Amisulpride and risperidone therapies were equally effective in the treatment of positive and negative sym
with schizophrenia. In a randomized, double-blind, multi-center study, schizophrenic patients with productive 
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amisulpride 400 to 800 milligrams (mg) per day (mean dose, 630 mg/day) or risperidone 4 to 8 mg per day (m
weeks following a 3-to-6-day washout period. At 6 weeks, patients in both treatment groups showed significa
and Negative Symptom Scale (PANSS) total score and the three PANSS sub- scale scores, but no significan
treatment groups. The occurrence of adverse events was also similar between groups. Akathisia (16%), trem
were most commonly reported with risperidone administration while insomnia (17.3%) and constipation (17.3%
in the amisulpride group (Hwang et al, 2003). 

 
4.6.B   Chlorpromazine 

 
4.6.B.1   Schizophrenia 

a)  Based upon comparisons of minimum effective dosages identified in placebo- controlled, fixed-dose and f
development trials, the minimum effective dose of risperidone was 4 milligrams/day (equivalent to chlorproma
SW, 2003). 

 
4.6.C   Clozapine 

Bipolar disorder 

Hostile behavior 

Parkinson's disease - Psychotic disorder 

Schizophrenia 

 
4.6.C.1   Bipolar disorder 

a)  In a retrospective study of 50 consecutive patients treated for bipolar disorder with atypical antipsychotic m
olanzapine (n=20), and risperidone (n=25), along with standard mood stabilizers, showed similar efficacy. Ov
improvement of at least 1 point in their Clinical Global Impressions assessment over the 12-week study. Mea
(mg) per day for clozapine, 11.7 mg/day for olanzapine, and 1.7 mg day for risperidone. The only serious adv
study was a seizure in a patient taking clozapine. Extrapyramidal symptoms (EPS) were reported in 12 of 42 
occurred in 4 of 25 patients taking risperidone, 1 of 20 taking olanzapine, and 1 of 5 taking clozapine. Weight
patients taking clozapine and olanzapine than in those taking risperidone. Weight gain, which was greater tha
have been affected by concurrent mood enhancing medications (Guille et al, 2000a). 

 
4.6.C.2   Hostile behavior 

a)  Clozapine reduced hostility in patients with schizophrenia and was superior to haloperidol and risperidone
seven patients with a diagnosis of schizophrenia or schizoaffective disorder and a history of poor response to
assigned to receive clozapine, olanzapine, risperidone, or haloperidol in cross-titration with the antipsychotic 
study. Concomitant mood stabilizers and antidepressants had been phased out earlier. Daily doses of olanza
haloperidol were escalated within the first week to the target doses of 20, 8, and 20 milligrams (mg), respectiv
were scheduled to achieve the target daily dose of 500 mg on day 24. Doses remained fixed for the remainde
second (6-week) period, doses were allowed to vary: 200 to 800 mg for clozapine, 10 to 40 mg for olanzapine
10 to 30 mg for haloperidol. Hostility, measured by the hostility item of the Positive and Negative Syndrome S
significantly (in comparison to baseline) in the clozapine group only (p=0.019). This effect was independent o
(delusional thinking, hallucinations) or on sedation. The effect of clozapine on hostility was superior to that of 
risperidone (p=0.012) but not to that of olanzapine (Citrome et al, 2001). 

 
4.6.C.3   Parkinson's disease - Psychotic disorder 

a)  In subjects with Parkinson's Disease (PD), risperidone may be considered as an alternative to clozapine h
extrapyramidal symptoms more than clozapine and therefore must be used with caution. A small (n=10) doub
efficacy and safety of risperidone and clozapine for the treatment of psychosis in patients with PD. Five patien
clozapine and five patients received risperidone. Clozapine was started at 12.5 mg at bedtime and risperidon
and both were titrated to symptomatic improvement was achieved or intolerable side effects emerged. Each s
months and was assessed prior to initiation of treatment and after 2, 4, 8, and 12 weeks of treatment. Assess
the Brief Psychiatric Rating Scale and the Unified Parkinson's Disease Rating Scale. Mean improvement in th
psychosis score was similar in the clozapine and the risperidone groups (p=0.23). Although the mean motor U
Rating Scale scores worsened in the risperidone group and improved in the clozapine group, this difference d
significance. Risperidone may be a reasonable alternative to clozapine in the treatment of psychosis in patien
used with caution since it may worsen extrapyramidal side effects (Ellis et al, 2000). 

 
4.6.C.4   Schizophrenia 

a)  Olanzapine and risperidone improved neurocognitive deficits more than did haloperidol or clozapine in pat
schizoaffective disorder that was refractory to treatment with typical antipsychotics. In a randomized, double-b
clozapine (n=24) 200 to 800 milligrams (mg) per day, olanzapine (n=26) 10 to 40 mg/day, risperidone (n=26) 
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(n=25) 10 to 30 mg/day. Dose escalation and fixed-dose treatment (target doses: olanzapine 20 mg/day, risp
mg/day, clozapine 500 mg/day) occurred during the first 8 weeks of the 14-week study; during the last 6 week
individually (generally increased if response was insufficient, but sometimes reduced because of adverse effe
global neurocognitive score was seen for olanzapine and risperidone. In general executive and perceptual org
speed and attention, improvement was seen with olanzapine. In simple motor function, there was improveme
global neurocognitive performance with olanzapine and risperidone were of medium magnitude (approximate
large enough to be clinically significant. Beneficial changes with clozapine were modest. Despite cognitive ga
impairments of cognitive ability and social/vocational functioning. Improvements in neurocognitive deficits we
in negative symptoms (Bilder et al, 2002b). 
b)  Clozapine was superior to risperidone for improving positive and negative symptoms of schizophrenia in p
response to treatment. In a prospective, double-blind study, patients meeting DSM-IV criteria for schizophren
to previous treatment underwent a single-blind placebo run-in period when all psychotropic and anticholinergi
They were then randomly assigned to treatment with clozapine (n=138) or risperidone (n=135). Starting with d
milligrams (mg) and risperidone 1 mg, dosages were titrated over a period of 4 weeks to a minimum of 300 m
respectively, and possibly to 600 mg/day and 6 mg/day. Patients unable to tolerate the minimum dose were w
the next 8 weeks, doses were adjusted at 2-week intervals within the range of 200 to 900 mg/day for clozapin
risperidone. For patients who completed the 12-week study (n=201), median final daily doses were 600 mg fo
risperidone. Changes in the Positive and Negative Syndrome Scale of the BPRS (Brief Psychiatric Rating Sca
Impression (CBI) scale were significantly greater in the clozapine group than in the risperidone group for the i
who received at least one dose of treatment medication and had one post-dose BPRS evaluation) and in the 
who completed the 28-day dose-setting period) (p less than 0.008 for all comparisons). Eighty-six percent of 
protocol population and 70% in the risperidone per-protocol population showed 20% or more improvement in 
between groups, p less than 0.01). By the end of the study, 94 (76%) patients in the clozapine group and 81 (
longer met the severity of psychopathology inclusion criteria (p less than 0.05). Extrapyramidal symptoms occ
in the clozapine group than in the risperidone group (13% vs 28%, p=0.008). However, convulsions, dizziness
somnolence occurred significantly more frequently among those receiving clozapine. No case of agranulocyto
study. Granulocytopenia occurred with low incidence in both groups (1% clozapine, 2% risperidone). Low neu
more frequent among risperidone-treated patients (3% vs 11%, p less than 0.01). Hypotension occurred more
treated patients (p less than 0.01). Weight gain was significantly greater for the clozapine group (2.4 kilogram
0.002) (Azorin et al, 2001). 
c)  In the treatment of refractory schizophrenia, giving a risperidone trial before clozapine was more beneficia
profile. A retrospective review study compared the relative efficacy profiles of clozapine and risperidone in a g
chronically institutionalized patients. The specific goal was to identify superiority (or lack thereof) of either age
well as on specific symptom domains, including positive symptoms, negative symptoms, and aggressive beha
of conventional antipsychotic treatment in a total of 24 patients. Information obtained from systematic retrospe
rated by 2 psychiatrists using the 7-point Clinical Global Impressions Improvement (CGI-I) scale on overall cli
symptom domains as above. The mean dose was 520 +/- 94 mg daily for clozapine and 7.5 +/- 2.2 mg daily f
(58%) were classified as responders to clozapine, while 6 (25%) responded to risperidone. On specific sympt
clozapine were 38% (9/24) on positive symptoms, 29% (7/24) on negative symptoms, and 71% (12/17) on ag
risperidone, response rates were 17% (4/24) on positive symptoms, 8% (2/24) on negative symptoms, and 41
behavior. The results of this study would support the utility of first giving a risperidone trial in patients with trea
because of its better side effect profile compared with clozapine (Sharif et al, 2000). 
d)  Risperidone and clozapine had similar antipsychotic effects in 59 patients with paranoid schizophrenia. In 
study, patients were divided in three groups receiving either 4 milligrams risperidone, 8 milligrams risperidone
daily for 28 days. The antipsychotic effect was highly significant for both risperidone and clozapine. Patients o
better tolerated therapy than those patients receiving clozapine. Withdrawals from clozapine treatment were m
whereas withdrawals from risperidone treatment occurred from lack of therapeutic response (Heinrich et al, 1
e)  Similar effectiveness of risperidone and clozapine was also observed in an 8-week, double-blind trial that 
on response in 86 patients with treatment-resistant chronic schizophrenia. The mean effective dose was 6.4 m
and 291 mg for clozapine. The larger proportion of patients with clinical improvement after 7 and 14 days' trea
suggested earlier onset of effect compared to clozapine treatment (Bondolfi et al, 1998) 
f)  In a prospective, open-label, 12-week trial, risperidone was found to be a poor substitute for clozapine in th
schizophrenia. Six patients with schizophrenia and 4 with schizoaffective disorder were switched from a mean
milligrams(mg)/day to a mean dose of risperidone 8 mg/day at 12 weeks. No subjects improved after being sw
were switched from clozapine tended to worsen when taking risperidone. Statistically significant increases ov
the Positive and Negative Syndrome Scale occurred at 9 and 12 weeks (P less than 0.05). The Brief Psychia
increased significantly over baseline at weeks 6, 9, and 12 (P less than 0.05). Five subjects failed to complete
patients that completed the 12 weeks, the Clinical Global Impressions Scale indicated that 2 patients were un
worse, and 2 were much worse. The authors concluded that this study does not support replacing clozapine w
treatment-resistant schizophrenia (Still et al, 1996). 

4.6.C.5   Adverse Effects 
a)  Adverse effects and death were more commonly reported as the reasons for the discontinuation of clozap
more often reported as the reason for discontinuation of risperidone (long-acting injection) in a retrospective, 
with a diagnosis of schizophrenia, schizoaffective disorder, bipolar disorder or other psychotic disorders who 
had mean duration of therapy of 12.3 +/- 18.6 months (range, 0.25 to 100 months; median, 3 months) were m
12.6 years (yr); range, 18 to 83 yr) and gender at discontinuation to patients who discontinued risperidone lon
risperidone patients (mean age, 39.9 +/- 13.1 yr , range 18 to 83 yr) were matched without knowledge of the r
therapy (mean duration of therapy of 5.9 +/- 8.7 months; range, 0.5 to 46 months; median, 3 months). The rea
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significantly between clozapine and risperidone injection; additionally, death as reason for discontinuation wa
clozapine (13%) vs risperidone injection (1.9%) (Taylor et al, 2009). 

Reasons for Discontinuation: Clozapine vs Risperidone 

The cause of death reported in clozapine patients (mean age, 49.2 +/- 14.5 yr, range 30 to 83 yr) include
carcinoma (n=3), other carcinoma (n=2), myocardial infarction (n=2), cerebrovascular accident (n=2), clo
gastrointestinal hemorrhage (n=1), cardiac arrest (n=1), left ventricular failure (n=1), asphyxia during rest
There was no incidence of neutropenia or agranulocytosis at the time of death in any of the patients. The
risperidone patients included: myocardial infarction (n=1), left ventricular failure (n=1) and sudden unexp
rate for clozapine patients was 8.5 per 1000 patient-years (95% CI, 5.53 to 13.07) vs 5.3 per 1000 patien
(Taylor et al, 2009). 

b)  The results of one study suggest that patients receiving atypical antipsychotics have a higher incidence of
receiving a conventional antipsychotic medication. In a retrospective, pharmacovigilance study, 192 cases of 
patients taking clozapine (mean dose, 306.7 milligrams (mg)/day), olanzapine (mean dose, 15 mg/day), rispe
or haloperidol (mean dose, 8.2 mg/day). Of the identified cases, 40%, 33%, and 16% were related to treatme
medications clozapine, olanzapine, or risperidone, respectively, as compared with 12% of the cases which we
neuroleptic, haloperidol. In most patients, time to onset of pancreatitis was within 6 months after initiation of tr
c)  Clozapine was associated with fewer extrapyramidal side effects (EPS) than was risperidone (Miller et al, 
stable doses of clozapine (n=41), risperidone (n=23), or conventional antipsychotics (n=42) were screened fo
Akathisia Scale, akathisia was noted in 7.3% of clozapine patients, 13% of risperidone patients, and 23.8% o
users. From the Simpson-Angus scale, rigidity and cogwheeling were noted in 4.9% and 2.4% of clozapine pa
risperidone patients, and 35.7% and 26.2% of conventional antipsychotic users, respectively. However, saliva
clozapine patients, 8.7% of risperidone patients, and 4.8% of conventional antipsychotic users. 
d)  Insomnia and extrapyramidal side effects were more common with risperidone, and sedation and weight g
clozapine in a single-blind, crossover pilot study of the side effect profiles of the 2 drugs (Daniel et al, 1996). T
schizophrenia or schizoaffective disorder were randomized to each drug for 6 weeks separated by a 1-week t
crossover. The mean doses at week 6 were 6.1 milligrams/day (range 1 to 10 mg/d) of risperidone and 375 m
mg/d) of clozapine. Three patients dropped out of the study; there was no significant difference in therapeutic
groups. Mean body weight was greater (p less than 0.005) and sleepiness and lack of alertness were reporte
treatment phase. Restlessness and insomnia were more frequent complaints after the risperidone phase. A lo
large sample of patients is needed to further elucidate the therapeutic differences and side effect profiles of th

 
4.6.D   Haloperidol 

Cognitive function finding 

Dementia 

Extrapyramidal disease 

Mania 

Schizophrenia 

 
4.6.D.1   Cognitive function finding 

a)  Results of a multicenter, randomized, double blind trial assessing cognitive function in patients experiencin
episode or a related psychosis demonstrated that overall improvement in cognitive functioning was superior w
haloperidol. Patients (n=533) were randomized to receive either risperidone or haloperidol on a one-to-one ra
2 years or more. There were no significant differences in sex, race or ethnicity, age, diagnosis, or previous ne
group. Dosing strategies were equivalent in both groups where patients were started on 1 milligram per day (
titrated up to 4 mg/day, or in some cases, to a maximum of 8 mg/day. Patients in the risperidone group receiv

Reason
Clozapine 
(n=161)  

n (%)

Risperidone 
(n=161)  
n (%)

OR (95% CI) p value

Patient's decision 77 (47.8) 64 (39.7) 1.41 (0.89 to 2.21) 0.139
Adverse effects 57 (35.4) 32 (19.9) 2.19 (1.31 to 3.67) 0.0023
Ineffectiveness 3 (1.9) 59 (36.6) 0.034 (0.01 to 0.14) less than 0.0001
Death 21 (13) 3 (1.9) 7 (2.09 to 23.5) 0.0003
Other 3 (1.9) 3 (1.9) - -
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modal total dose 3.3 mg/day) for an average of 192 days while patients in the haloperidol group received trea
2.9 mg/day) for an average of 218 days. Cognitive assessments, performed at several different follow-up inte
verbal and visuospatial episodic memory, vigilance, executive functioning, processing speed, and verbal fluen
conducted with a focus on the 3-month assessment revealed that there was significant improvement from bas
(n=169) for all measures except category verbal fluency and letter verbal fluency (p less than 0.05). In the ha
statistically significant improvements from baseline were noted in episodic memory, vigilance, and visuomoto
functioning and verbal fluency. Comparison between the two groups showed that, after 3 months of treatmen
significantly more beneficial than the haloperidol group on the composite measure of cognitive functioning. In
as a result of treatment with risperidone was not affected by changes in symptoms. Risperidone therapy also 
haloperidol in relapse prevention and extrapyramidal side effects (Harvey et al, 2005).  
b)  Risperidone therapy appeared to exert a more favorable effect on verbal working memory in treatment-res
than did haloperidol therapy (Green et al, 1997). In a randomized, double-blind comparison of treatment with 
haloperidol (n = 29), verbal working memory was measured at baseline and after 4 weeks of both a fixed dos
Risperidone patients showed a significant improvement in memory using a Digit Span Distractibility Test from
the fixed-dose (p less than 0.0001) and the flexible dose (p less than 0.0003) phases. The haloperidol-treated
significantly. Results suggest that treatment of schizophrenia could be broadened to include the impact on ne

 
4.6.D.2   Dementia 

a)  Some Chinese patients with dementia, who were non-responders to haloperidol, responded to risperidone
disturbances and improved mood. Thirty-five Chinese patients who had shown insufficient response to an 8- 
having a total score of more than 10 on the Brief Psychiatric Rating Scale (BPRS) at the end of 8 weeks) (typ
switched abruptly from haloperidol to risperidone 0.5 milligrams (mg) at bedtime for weeks 1 to 4 and then (if 
weeks 5 to 12. At week 13, the regimen was shifted again to haloperidol at the dose used in the earlier trial. T
the trial. Sixteen patients responded by the end of the risperidone trial (response = a decrease of 25% in the 
resumption, the mean BPRS score stayed the same, but the number of responders decreased to 15. Patients
almost 6 times more likely to respond to risperidone than patients with Alzheimer's disease. Mean scores on t
Alzheimer's Disease Rating Scale decreased (6.1 at baseline to 1.9 at 12 weeks of risperidone treatment) an
to haloperidol (to 2.4 after 4 weeks of haloperidol). Thirty- four of the 35 patients tolerated both doses of rispe
One patient experienced moderate rigidity with risperidone 1 mg/day, which was relieved by reduction of the 
experienced fewer extrapyramidal symptoms with risperidone than with haloperidol (Lane et al, 2002). 
b)  Both risperidone and haloperidol in low doses reduced the severity and frequency of behavioral and psych
Chinese patients with dementia. Risperidone was associated with less severe exacerbation of extrapyramida
randomized, double-blind trial, 55 elderly Chinese patients (mean age 80 years) with Alzheimer's dementia or
behavioral disturbance, were given either risperidone or haloperidol for 12 weeks after a 2-week washout per
psychotropic and antiparkinsonian drugs. The starting dose for both treatment drugs was 0.5 milligrams (mg) 
individually in increments of 0.5 mg no faster than every other day, to a maximum of 2 mg/day. At 12 weeks, 
haloperidol was 0.9 mg, and that of risperidone, 0.85 mg. Significant improvements on the Cohen- Mansfield 
evident in both groups (haloperidol, p less than 0.001; risperidone, p=0.002). Significant reduction was seen a
group and at 4 weeks in the haloperidol group. With risperidone, there were significant improvements in score
disturbances, aggressiveness and diurnal rhythm disturbances, whereas with haloperidol, improvement in on
reached statistical significance. However, none of the measures showed a significant difference between the 
haloperidol, there was a significant worsening of EPS (p less than 0.001), whereas, with risperidone, EPS sco
worsened. Final EPS scores were significantly higher for haloperidol (p=0.001) (Chan et al, 2001). 

 
4.6.D.3   Extrapyramidal disease 

a)  Data from a multicenter comparative study of risperidone, placebo, and haloperidol revealed that risperido
extrapyramidal symptoms (Simpson & Lindenmayer, 1997). Mean changes in Extrapyramidal Symptom Ratin
baseline to worst score were significantly lower in each risperidone group than the haloperidol group (P less t

 
4.6.D.4   Mania 

a)  A small, controlled study, compared the efficacy and safety of risperidone versus lithium and haloperidol in
results with risperidone. Patients (n=45) were assigned to take risperidone (as monotherapy), dosed at 6 mg 
day, or 800 to 1000 mg daily of lithium. All 3 groups showed a similar improvement on Brief Psychiatric Ratin
Scale scores. The EPS of risperidone and haloperidol were not significantly different and mania did not worse
treated patients (Segal et al, 1998). 

 
4.6.D.5   Schizophrenia 

a)  Olanzapine and risperidone improved neurocognitive deficits more than did haloperidol or clozapine in pat
schizoaffective disorder that was refractory to treatment with typical antipsychotics. In a randomized, double-b
clozapine (n=24) 200 to 800 milligrams (mg) per day, olanzapine (n=26) 10 to 40 mg/day, risperidone (n=26) 
(n=25) 10 to 30 mg/day. Dose escalation and fixed-dose treatment (target doses: olanzapine 20 mg/day, risp
mg/day, clozapine 500 mg/day) occurred during the first 8 weeks of the 14-week study; during the last 6 week
individually (generally increased if response was insufficient, but sometimes reduced because of adverse effe
global neurocognitive score was seen for olanzapine and risperidone. In general executive and perceptual org
speed and attention, improvement was seen with olanzapine. In simple motor function, there was improveme
global neurocognitive performance with olanzapine and risperidone were of medium magnitude (approximate
large enough to be clinically significant. Beneficial changes with clozapine were modest. Despite cognitive ga
impairments of cognitive ability and social/vocational functioning. Improvements in neurocognitive deficits we
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in negative symptoms (Bilder et al, 2002a). 
b)  The risk of relapse of schizophrenia was significantly less with long-term treatment with risperidone than w
double-blind study, 365 patients meeting DSM-IV criteria for schizophrenia or schizoaffective disorder and in 
flexible doses of either risperidone or haloperidol. The trial was continued until the last enrolled patient had co
Means of modal daily doses were 4.9 milligrams (mg) for risperidone and 11.7 mg for haloperidol. At the end 
risperidone group and 40% of the haloperidol group had relapsed. The risk of relapse was significantly higher
haloperidol (risk ratio 1.93, p less than 0.001). The risk of premature discontinuation was greater for the halop
risperidone group (risk ratio 1.52), mainly because of relapse. Median duration of treatment for the risperidon
haloperidol group, 238 days (p=0.02). The subtypes of relapse (psychiatric hospitalization, clinical deterioratio
suicidal or homicidal ideation) were similar in the 2 groups. In the risperidone group, there were improvement
negative symptoms, disorganized thoughts, and anxiety- depression, whereas symptoms were not improved 
extrapyramidal symptoms was reduced from baseline in the risperidone group and increased in the haloperid
the groups were significant (p less than 0.02 for total score on the Extrapyramidal Symptom Rating Scale). Th
were somnolence (14% with risperidone and 25% with haloperidol), agitation (10% and 18% respectively), an
respectively). Those taking risperidone had a mean increase in body weight of 2.3 kilograms (kg) and those ta
decrease of 0.73 kg (p less than 0.001) (Csernansky et al, 2002). 
c)  Risperidone was more efficacious and had fewer adverse effects than haloperidol when used to treat refra
patients. Chinese patients, meeting DSM-III-R criteria for schizophrenia and having a history of treatment failu
neuroleptics given at least 3 months at full dose, were randomly assigned to receive risperidone (n=41) or ha
double-blind trial. The dose of risperidone was increased during the first week to 6 milligrams (mg) per day, a
mg/day. By the end of the study, the average score on the Positive and Negative Syndrome Scale (PANSS) h
risperidone group and by 28.3% for the haloperidol group (p=0.03). The general psychopathology and negativ
showed greater improvement with risperidone, but there was no difference between treatments in the positive
patients rated as responders was higher in the risperidone group (31 of 41 vs 20 of 37, p=0.046). Total score
Symptoms Scale (TESS) were significantly lower with risperidone than with haloperidol (2.9 vs 6.9, p=0.01). P
favoring risperidone were those showing symptoms of the nervous system (rigidity, tremor, dystonia, and aka
system (hypotension, dizziness, tachycardia, hypertension and electrocardiogram abnormalities) (p=0.02 and
in the risperidone group required less medication for extrapyramidal symptoms during the study than did patie
authors mentioned that the dose of haloperidol was higher than the dose recommended in the United States 
accounted for some of the difference between treatments in efficacy and adverse effects (Zhang et al, 2001).
d)  Results of a subanalysis of data from the multinational risperidone trial (double-blind, randomized, paralle
reduction in negative symptoms was significantly better in patients receiving risperidone 16 mg/day than halo
0.05) (Moller et al, 1997). Patients with chronic schizophrenia (n=169) were treated with risperidone 1 mg, 4 m
haloperidol 10 mg/day for 8 weeks. Improvement was noted in each group. Risperidone onset was faster than
Positive and Negative Syndrome Scale cluster scores revealed significantly greater improvement in the rispe
the haloperidol group on 2 clusters: activity and anxiety/depression (p less than 0.05). 
e)  Risperidone was significantly better than haloperidol in the treatment of chronic schizophrenia using comb
(Chouinard et al, 1993a; Marder & Meibach, 1994) to evaluate five factors of the Positive and Negative Syndr
Data from 513 patients showed that after 6 to 8 weeks of therapy, patients receiving risperidone 6 to 16 millig
adjusted mean changes in total Positive and Negative Syndrome Scale than patients treated with haloperidol 
symptom areas that risperidone was significantly superior to haloperidol included: negative symptoms (p less
less than 0.05), disorganized thought (p less than 0.05), uncontrolled hostility/excitement (p less than 0.01), a
than 0.01). One author, however, noted some positive symptoms that reemerged after an initial response to r
1997). 
f)  In a meta-analysis, risperidone (4 to 8 milligrams(mg)/day) was found to be more effective and produce few
haloperidol (4 to 20 mg/day). Seven studies done in a double-blind, randomized fashion were included. The p
clinical improvement defined as a 20% reduction in the total scores on the Brief Psychiatric Rating Scale or th
Syndrome Scale. Results showed that patients identified as treatment failures were 50% of those taking rispe
83% on placebo. There was a highly significant need for anticholinergic medication in the haloperidol-treated 
risperidone (P less than 0.00001) (de Oliveira et al, 1996). 
g)  Risperidone was more effective than haloperidol in a double-blind, placebo-controlled, multicenter study (M
schizophrenic patients were randomly assigned to receive 4 fixed doses of risperidone (2, 6, 10, and 16 millig
haloperidol 20 milligrams daily or placebo for 8-weeks (Marder and Meibach, 1994). Patients receiving risperi
statistically greater improvement than placebo or haloperidol in Clinical Global Impression (CGI) and total Pos
Scale (PANSS) scores. Of the four doses studied, the 6, 10, and 16 milligram doses were all effective with th
most effective. Similar results have been reported (Chouinard et al, 1993a; Marder, 1992). 
h)  In an 8-week, double-blind study, 1362 schizophrenic patients were randomly assigned to receive either r
milligrams/day, on a BID schedule, or haloperidol 10 milligrams daily (Muller-Spahn, 1992). Significantly grea
Negative Syndrome Scale (PANSS) and Brief Psychiatric Rating Scale (BPRS) total score, the PANSS Gene
the BPRS Activity and Anxiety/Depression cluster, was observed in the risperidone 4 milligram and 8 milligram
treated patients. In addition, a greater percentage of patients treated with risperidone 4 and 8 milligrams achie
PANSS and BPRS as compared with the haloperidol group. 
i)  Risperidone was faster acting, more effective, and had fewer side effects than haloperidol in a study to det
negative symptoms of schizophrenia (Claus et al, 1992a). The multicenter double-blind study that took place 
included a two-week run-in period and a one-week washout period. The patients (n=42) took one to 5 mg bid 
weeks. The Positive and Negative Syndrome Scale for Schizophrenia was the key efficacy parameter. The S
and Schizophrenia Change Conversion was used as a diagnostic aid and symptom severity measure. The Cl
was complete as a global rating. In addition, the occurrence of extrapyramidal side effects was also monitore
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was approximately three times greater in the risperidone group, both at week six and at endpoint. In addition,
was quicker in the risperidone group. Finally, the risperidone group needed 10 times less anticholinergic med
extrapyramidal side effects than did the haloperidol group. According to this study, risperidone showed a grea
schizophrenic symptoms than haloperidol. 
j)  Risperidone was less effective as monotherapy when compared to combination therapy of haloperidol and
coexisting psychotic and depressive disorders. In this double-blind multicenter study, 123 patients were rando
risperidone (dose titrated to 8 milligrams (mg) by the end of week 1) or the combination of haloperidol and am
mg and 200 mg by the end of week 1). For all patients, doses were then adjusted under double blind conditio
on response. At endpoint, the mean effective daily dose was 6.9 mg risperidone, and 9 mg haloperidol in com
amitriptyline. In the 98 patients who completed at least 3 weeks of treatment, Brief Psychiatric Rating Scale (B
treatment groups, but the reduction in the combination treatment group was significantly greater than the risp
The proportion of patients achieving at least 50% improvement in BPRS scores was also significantly higher w
0.002). Greater benefit by combination therapy was still observed in an intent-to-treat analyses of the 123 pat
medication for extrapyramidal symptoms was higher in the risperidone group (Muller-Siecheneder et al, 1998

4.6.D.6   Adverse Effects 
a)  The results of one study suggest that patients receiving atypical antipsychotics have a higher incidence of
receiving a conventional antipsychotic medication. In a retrospective, pharmacovigilance study, 192 cases of 
patients taking clozapine (mean dose, 306.7 milligrams (mg)/day), olanzapine (mean dose, 15 mg/day), rispe
or haloperidol (mean dose, 8.2 mg/day). Of the identified cases, 40%, 33%, and 16% were related to treatme
medications clozapine, olanzapine, or risperidone, respectively, as compared with 12% of the cases which we
neuroleptic, haloperidol. In most patients, time to onset of pancreatitis was within 6 months after initiation of tr

 
4.6.E   Lithium 

 
4.6.E.1   Mania 

a)  A small, controlled study, compared the efficacy and safety of risperidone versus lithium and haloperidol in
results with risperidone. Patients (n=45) were assigned to take risperidone (as monotherapy), dosed at 6 mg 
day, or 800 to 1000 mg daily of lithium. All 3 groups showed a similar improvement on Brief Psychiatric Ratin
Scale scores. The EPS of risperidone and haloperidol were not significantly different and mania did not worse
treated patients (Segal et al, 1998a). 

 
4.6.F   Olanzapine 

Agitation, acute - Psychotic disorder 

Bipolar disorder 

Chronic schizophrenia 

Dementia - Problem behavior 

Extrapyramidal disease 

Obsessive-compulsive disorder, Refractory 

Schizophrenia 

 
4.6.F.1   Agitation, acute - Psychotic disorder 

a)  Olanzapine orally disintegrating tablets (ODT) and risperidone oral solution (OS) yielded similar improvem
for Positive and Negative Syndrome Scale (PANSS-EC) and the Clinical Global Impression (CGI) scale in 87 
psychotic agitation in a psychiatric emergency setting, according to an open-label, flexible-dose study. Patien
score of 15 or higher who accepted oral medication were assigned to receive initial doses of either olanzapin
or risperidone OS 3 mg (n=53). Treatment group assignments were based on previous effective treatments, o
olanzapine or risperidone according to the time of study trial entry. Patients who experienced continued agita
time, and after 1 hour could receive adjunctive drug therapy. PANSS-EC scores in both groups decreased ov
from baseline was similar between the olanzapine and risperidone group (2.8 vs 3.2; p=0.22). Repeated mea
score over time ANOVA (at baseline and every 15 minutes for 1 hour) revealed no significant main effect of tr
treatment over time (F=2.94, p=0.09 and F=0.88, p=0.41, respectively). There was a significant mean change
ODT group compared with risperidone OS group (-9.2 vs 1.1 beats/minute, p=0.03). There were no significan
treatment groups for adverse effects including extrapyramidal symptoms (Hatta et al, 2008). 

 
4.6.F.2   Bipolar disorder 

a)  In a retrospective study of 50 consecutive patients treated for bipolar disorder with atypical antipsychotic m
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improvement of at least 1 point in their Clinical Global Impressions assessment over the 12-week study. Mea
(mg) per day for clozapine, 11.7 mg/day for olanzapine, and 1.7 mg day for risperidone. The only serious adv
study was a seizure in a patient taking clozapine. Extrapyramidal symptoms (EPS) were reported in 12 of 42 
occurred in 4 of 25 patients taking risperidone, 1 of 20 taking olanzapine, and 1 of 5 taking clozapine. Weight
patients taking clozapine and olanzapine than in those taking risperidone. Weight gain, which was greater tha
have been affected by concurrent mood enhancing medications (Guille et al, 2000). 

 
4.6.F.3   Chronic schizophrenia 

a)  When newer antipsychotic medications (olanzapine, quetiapine, risperidone, and ziprasidone) were compa
antipsychotic, perphenazine, the majority of patients in each group discontinued their antipsychotic study med
Patients (n=1493) with chronic schizophrenia were randomized to receive olanzapine 7.5 to 30 milligrams/day
mg/day, quetiapine 200 to 800 mg/day, risperidone 1.5 to 6.0 mg/day, or ziprasidone 40 to 160 mg/day for up
patients discontinued treatment for any cause before 18 months; discontinuation rates ranged from 64 to 82%
from 3.5 months for ziprasidone to 9.2 months with olanzapine. The time to discontinuation was significantly l
compared with the quetiapine (hazard ratio (HR), 0.63; 95% confidence interval (CI), 0.52 to 0.76; p less than
(HR, 0.75; 95% CI, 0.62 to 0.90; p=0.002). Time to discontinuation due to adverse events were similar betwe
ranged from 10% for risperidone to 19% for olanzapine (p=0.04). More patients discontinued olanzapine due 
of 0.9 kilograms/month) and greater increases in glycosylated hemoglobin, total cholesterol, and triglycerides

 
4.6.F.4   Dementia - Problem behavior 

a)  Risperidone and olanzapine were equally effective in the treatment of dementia-related behavioral disturb
term care facilities. In a double-blind, parallel study, patients (mean age, 83 years) with dementia received ora
2.5 milligrams (mg)/day, titrated to maximum dose of 10 mg/day) or risperidone (n=19, initial dose 0.5 mg/day
mg/day) at bedtime for two weeks following a 3-day washout period of psychotropic drugs. Antidepressants a
at stable doses and lorazepam was used as a rescue medication at doses of 0.5 to 1 mg as needed for acute
for olanzapine and risperidone were 6.65 mg (range, 2.5 to 10 mg) and 1.47 mg (range, 0.5 to 2 mg), respect
median of 3.5 days (range 1-12 days) and the median dose was 2 mg (range, 0.2 to 21 mg). Primary outcome
Neuropsychiatric Inventory (NPI) and the Clinical Global Impressions Scale (CGI). Both treatments significant
NPI scores from baseline to endpoint (p less than 0.0001, both values), however, there was no difference bet
events were frequent in this elderly population, with the most common including drowsiness, falls, and extrap
at, 2003). 

 
4.6.F.5   Extrapyramidal disease 

a)  Results of a retrospective analysis showed that olanzapine treatment was associated with a lower rate of e
than haloperidol, but was similar to rates occurring with risperidone and clozapine therapy. In a pooled analys
clinical trials in 4611 patients with schizophrenia, frequency and severity of EPS associated with olanzapine t
(mg)/day) was compared with that of haloperidol (1 to 20 mg/day), risperidone (4 to 12 mg/day), clozapine (25
Dystonic events (ie, dystonia, oculogyric crisis, opisthotonos, torticollis) occurred in significantly fewer patient
compared with haloperidol (0.5% vs 5.6%, respectively; p less than 0.001) or risperidone (1% vs 3.2%, respe
no significant difference was found between olanzapine- and clozapine-treated patients. As compared with ol
significantly higher percentage of haloperidol-treated patients experienced parkinsonian events (ie, akinesia, 
syndrome, hypertonia, hypokinesia, masked facies, and tremor) (9.3% vs 28.3%, respectively; p less than 0.0
akathisia, hyperkinesia) (6.7% vs 20.4%, respectively; p less than 0.001) during therapy. However, no signific
between the olanzapine group as compared with the placebo, risperidone, or clozapine groups in regard to th
akathisia events. Overall, EPS occurred in significantly more patients treated with haloperidol as compared w
respectively; p less than 0.001) and in fewer patients treated with clozapine as compared with olanzapine (2.6
p=0.047). The overall rate of EPS was similar between the placebo and risperidone groups as compared with
patients received anticholinergic medications in the olanzapine group as compared with the haloperidol (p les
(p=0.018) groups. No difference was found between olanzapine-treated patients as compared with placebo o
percentage of patients given anticholinergic drugs during therapy (Carlson et al, 2003). 

 
4.6.F.6   Obsessive-compulsive disorder, Refractory 

a)  Adjunctive therapy of risperidone or olanzapine with serotonin-reuptake inhibitors (SRI) were equally effec
compulsive symptoms in SRI monotherapy-resistant outpatients, according to an 8-week, single-blind, random
conclusion may be limited by the lack of a placebo arm, single-arm design, and underpowered nature of the t
prospective, open-label phase of SRI monotherapy (n=96), patients who were treatment-resistant (defined as
the total score of Yale-Brown Obsessive Compulsive Scale (Y-BOCS) and a Clinical Global Impression Seve
entered an 8-week single-blind phase (n=50). Patients in the single-blind phase received SRI daily doses of c
citalopram 50 to 80 mg, fluoxetine 60 mg, fluvoxamine 200 to 300 mg, paroxetine 50 to 60 mg, or sertraline 2
receive either risperidone 1 to 3 mg/day (n=25), or olanzapine 2.5 to 10 mg/day (n=25) in addition to the SRI 
personnel and assessor-blinding constituted the single-blind study design; patients were not blinded. In an int
carried forward analysis of the primary endpoints, both treatments significantly improved Y-BOCS and CGI-S
The magnitude of change in mean Y-BOCS total scores, CGI-S scores, and responder rates (35% or greater 
versus baseline, and a CGI-I score of 2 or less) was similar between groups. 

Primary Efficacy Endpoints at 8 Weeks
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b)  Adverse effects of risperidone compared with olanzapine-treated patients included tension/inner unrest (2
(16% vs 52%, p=0.016), and amenorrhea (66.7% vs 10%, p=0.02), respectively. The small sample size and t
calculation may have contributed to the limitations of this study (Maina et al, 2008). 

 
4.6.F.7   Schizophrenia 

a)  Olanzapine and risperidone were equally safe and effective therapies in the treatment of schizophrenia in 
international, multicenter, double-blind study, 175 elderly patients (mean age, 71 years) were randomized to r
dose, 1.9 milligrams (mg)/day) or olanzapine (mean dose, 11.1 mg/day) for 8 weeks following a 1 week wash
medications. Mean duration of illness was 36.5 years and Positive and Negative Syndrome Scale (PANSS) s
at baseline. Clinical improvement was defined as a decrease of at least 20% in the total PANSS score. Both t
significant reductions from baseline in the total PANSS score at all time points (p less than 0.005) and signific
observed between groups. Fifty-eight percent of risperidone-treated patients and 59% of olanzapine-treated p
improvement as defined by the study. Both groups also exhibited significant improvement in four of the five P
0.001). The greatest mean change in the total PANSS score occurred in the 93 patients who had received co
medications in the thirty days prior to entering the study (p less than 0.001). The rate of extrapyramidal sympt
the risperidone and olanzapine treatment groups (9.2% vs 15.9%, respectively, p=ns). The severity of EPS sy
groups from baseline to endpoint with no significant difference between groups. A 7% or higher increase in w
more olanzapine-treated patients as compared with those who received risperidone (14.8% vs 5.1%, p=0.043
were observed in this patient population and mean QT-c changes were not considered clinically relevant (Jes
b)  Olanzapine and risperidone improved neurocognitive deficits more than did haloperidol or clozapine in pat
schizoaffective disorder that was refractory to treatment with typical antipsychotics. In a randomized, double-b
clozapine (n=24) 200 to 800 milligrams (mg) per day, olanzapine (n=26) 10 to 40 mg/day, risperidone (n=26) 
(n=25) 10 to 30 mg/day. Dose escalation and fixed-dose treatment (target doses: olanzapine 20 mg/day, risp
mg/day, clozapine 500 mg/day) occurred during the first 8 weeks of the 14-week study; during the last 6 week
individually (generally increased if response was insufficient, but sometimes reduced because of adverse effe
global neurocognitive score was seen for olanzapine and risperidone. In general executive and perceptual or
speed and attention, improvement was seen with olanzapine. In simple motor function, there was improveme
global neurocognitive performance with olanzapine and risperidone were of medium magnitude (approximate
large enough to be clinically significant. Beneficial changes with clozapine were modest. Despite cognitive ga
impairments of cognitive ability and social/vocational functioning. Improvements in neurocognitive deficits we
in negative symptoms (Bilder et al, 2002). 
c)  In a prospective, multicenter, double-blind trial, olanzapine was more cost-effective than risperidone in pat
schizoaffective disorder, or schizophreniform disorder. One hundred fifty patients were randomized to either o
per day (mg/d) (n=75) or risperidone (4 to 12 mg/d) (n=75) treatment for a period of 28 weeks. During the stu
were significantly more likely to maintain a therapeutic response throughout the course of therapy than risper
However, the proportion of patients who responded to treatment was not significantly different between group
effects was similar between groups, but significantly more risperidone-treated patients required an anticholine
emergent extrapyramidal effects than did those receiving olanzapine (45% versus 25%, p=0.016). Medication
for olanzapine-treated patients than those treated with risperidone ($2513 versus $1581 US), but this differen
in inpatient and outpatient service costs ($3516 vs $7291 US) (Edgell et al, 2000). 
d)  In an open-label study of patients with DSM-IV schizophrenia, olanzapine (n=21) was shown to be as effe
acute treatments. At 6 months, risperidone was more effective for treatment of psychotic symptoms. Howeve
less akathisia at the end of 6 months. At discharge the average doses of olanzapine and risperidone were 14
respectively. The reduction of psychotic symptoms with risperidone was significantly greater than with olanaz
uncontrolled and adjusted by the treating psychiatrist based on the patient's response, tolerability of side effe
recommendations. Measures of effectiveness included the SANS, SAPS, Brief Psychiatric Rating Scale (BPR
(GAS) and quality of life measures. (Ho et al, 1999). Larger studies are needed comparing olanzapine and ris
e)  Olanzapine (10 to 20 milligrams (mg) daily) was superior to risperidone (4 to 12 mg daily) in the treatment 
In an international, multicenter, double-blind, parallel-group 28-week prospective study of 339 patients with D
schizophreniform disorder, or schizoaffective disorder, the olanzapine group had a significantly better overall 
decrease in the Positive and Negative syndrome Scale) and was significantly superior to risperidone in the tre

Risperidone (n=25) Olanzapine (n=25)

Responder rates* 44% (11/25) 48% (12/25)
Mean end-point Y-BOCS score 22.6 +/- 7.2 22.2 +/- 7.4

Change in mean Y-BOCS score from baseline -7.5; t=7.588, df=21, p less than 
0.001

-8.4; t=7.456, df=20
0.001

Mean end-point CGI-S score 3.2 +/- 1.7 3.1 +/- 1.8

Change in mean CGI-S score from baseline -1.7; t=7.022, df=21, p less than 
0.001

-1.9; t=7.707, df=20
0.001

* p=1; Y-BOCS=Yale-Brown Obsessive Compulsive Scale; CGI-S=Clinical Global Impression Severity s
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symptomatology. Based on the Kaplan-Meier survival curves, a significantly greater number of the olanzapine
response at 28 weeks compared to the risperidone group. Overall adverse reactions were significantly less w
extrapyramidal side effects, hyperprolactinemia and sexual dysfunction, with the exception of weight gain; su
significantly less in the olanzapine group (Tran et al, 1997). The use of possibly unequivalent doses in this stu
criticized (Schooler, 1998; Gheuens & Grebb, 1998). 

4.6.F.8   Adverse Effects 
a)  The results of one study suggest that patients receiving atypical antipsychotics have a higher incidence of
receiving a conventional antipsychotic medication. In a retrospective, pharmacovigilance study, 192 cases of 
patients taking clozapine (mean dose, 306.7 milligrams (mg)/day), olanzapine (mean dose, 15 mg/day), rispe
or haloperidol (mean dose, 8.2 mg/day). Of the identified cases, 40%, 33%, and 16% were related to treatme
medications clozapine, olanzapine, or risperidone, respectively, as compared with 12% of the cases which we
neuroleptic, haloperidol. In most patients, time to onset of pancreatitis was within 6 months after initiation of tr

 
4.6.G   Paroxetine 

 
4.6.G.1   Panic attack 

a)  In an 8-week, randomized, single-blind, comparative trial (n=56) of low-dose risperidone and paroxetine in
both treatments were effective in reducing the occurrence and severity of panic attacks but there was no diffe
improve anxiety associated with panic disorders. Thirty-three (8 men, 25 women) subjects were randomized t
women) to paroxetine. The average age of the group was 40.36 +/- 12.37 years. Risperidone was initiated at 
necessary for lack of response or sedation (maximum dose of 16 mg/day). Paroxetine was initiated at 30 mg/
60 mg/day if needed. The average risperidone dose was 0.53 mg (range 0.125 mg to 1 mg). All subjects in th
mg/day except for one who required a dose of 40 mg. Subject assessments were conducted by a clinical rate
using the 17-item Hamilton Depression Rating Scales (Ham-D-17), the Hamilton Anxiety Rating Scale (Ham-A
Scale (PDSS), the Sheehan Panic Anxiety Scale-Patient (SPAS-P) and the Clinical Global Impressions Scale
risperidone group and 9 in the paroxetine group completed all study visits. A significant decrease in CGI scor
subjects (p less than 0.001), but there was no significant difference between the groups. The CGI score impro
to 2.84 +/- 1.02 at final assessment in the risperidone arm. Similarly, paroxetine resulted in a CGI score impro
2.67 +/- 0.71 at final assessment. All subjects, regardless of treatment, demonstrated a significant decrease i
total score, PDSS item 1, PDSS item 2, Ham-A and Ham-D. There was no statistical difference between treat
study, and there was no significant change in SPAS-p scores over time (Prosser et al, 2009). 

 
4.6.H   Perphenazine 

Chronic schizophrenia 

Schizophrenia 

 
4.6.H.1   Chronic schizophrenia 

a)  When newer antipsychotic medications (olanzapine, quetiapine, risperidone, and ziprasidone) were compa
antipsychotic, perphenazine, the majority of patients in each group discontinued their antipsychotic study med
Patients (n=1493) with chronic schizophrenia were randomized to receive olanzapine 7.5 to 30 milligrams/day
mg/day, quetiapine 200 to 800 mg/day, risperidone 1.5 to 6.0 mg/day, or ziprasidone 40 to 160 mg/day for up
patients discontinued treatment for any cause before 18 months; discontinuation rates ranged from 64 to 82%
from 3.5 months for ziprasidone to 9.2 months with olanzapine. The time to discontinuation was significantly l
compared with the quetiapine (hazard ratio (HR), 0.63; 95% confidence interval (CI), 0.52 to 0.76; p less than
(HR, 0.75; 95% CI, 0.62 to 0.90; p=0.002). Time to discontinuation due to adverse events were similar betwe
ranged from 10% for risperidone to 19% for olanzapine (p=0.04). More patients discontinued olanzapine due 
of 0.9 kilograms/month) and greater increases in glycosylated hemoglobin, total cholesterol, and triglycerides

 
4.6.H.2   Schizophrenia 

a)  Risperidone and perphenazine were equally efficacious in a double-blind, multicenter, parallel-group study
schizophrenics with acute exacerbation were enrolled (Hoyberg et al, 1993a). No statistically significant differ
(defined as a 20% reduction in total Positive and Negative Syndrome Scale score at endpoint) were found be
Clinical Global Impression severity scores were also comparable. Patients with predominantly negative symp
significantly lower Brief Psychiatric Rating Scale hostility scores compared to patients taking perphenazine. 

 
4.6.I   Quetiapine 

Chronic schizophrenia 

Psychotic disorder 
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4.6.I.1   Chronic schizophrenia 
a)  When newer antipsychotic medications (olanzapine, quetiapine, risperidone, and ziprasidone) were compa
antipsychotic, perphenazine, the majority of patients in each group discontinued their antipsychotic study med
Patients (n=1493) with chronic schizophrenia were randomized to receive olanzapine 7.5 to 30 milligrams/day
mg/day, quetiapine 200 to 800 mg/day, risperidone 1.5 to 6.0 mg/day, or ziprasidone 40 to 160 mg/day for up
patients discontinued treatment for any cause before 18 months; discontinuation rates ranged from 64 to 82%
from 3.5 months for ziprasidone to 9.2 months with olanzapine. The time to discontinuation was significantly l
compared with the quetiapine (hazard ratio (HR), 0.63; 95% confidence interval (CI), 0.52 to 0.76; p less than
(HR, 0.75; 95% CI, 0.62 to 0.90; p=0.002). Time to discontinuation due to adverse events were similar betwe
ranged from 10% for risperidone to 19% for olanzapine (p=0.04). More patients discontinued olanzapine due 
of 0.9 kilograms/month) and greater increases in glycosylated hemoglobin, total cholesterol, and triglycerides

 
4.6.I.2   Psychotic disorder 

a)  Quetiapine and risperidone were similarly efficacious in treating psychotic symptoms and had similar over
treatment resulted in fewer extrapyramidal symptoms (EPS) and was more effective in reducing depression. I
patients with schizophrenia, schizoaffective disorder, or other psychotic disorders (including bipolar disorder, 
various forms of dementia) were randomized in a ratio of 3:1 to receive quetiapine (n=553) or risperidone (n=
quetiapine was 50 milligrams/day (mg/day), which was increased in 50- or 100- mg increments every 1 to 2 d
mg/day, given in divided doses. Risperidone was started at 1 mg twice daily, with upward titration to a target 
3. Dosages were individually titrated to maximize efficacy while minimizing adverse reactions (mean prescribe
risperidone 4.4 mg). At the beginning of the study, approximately half of each group had EPS. There was a st
patients reporting EPS in both groups as the study progressed. The incidence of EPS in the quetiapine group
risperidone group at one month (41.1 vs 47.3) but not at the end of the study (38.6 vs 39.2). The percentage 
treatment due to EPS or requiring anti-EPS medication was lower in the quetiapine group than in the risperido
Approximately one third of patients in each group withdrew before completion of the study. A higher percenta
treatment for lack of efficacy (10.3% vs 5.8%) and a higher percentage withdrew from quetiapine treatment b
vs 5.1%). Somnolence was the most common adverse event in both groups, followed by dry mouth and dizzi
significantly more often with quetiapine treatment (p less than 0.05). Occurrence of weight gain was low in bo

 
4.6.J   Ziprasidone 

 
4.6.J.1   Chronic schizophrenia 

a)  When newer antipsychotic medications (olanzapine, quetiapine, risperidone, and ziprasidone) were compa
antipsychotic, perphenazine, the majority of patients in each group discontinued their antipsychotic study med
Patients (n=1493) with chronic schizophrenia were randomized to receive olanzapine 7.5 to 30 milligrams/day
mg/day, quetiapine 200 to 800 mg/day, risperidone 1.5 to 6.0 mg/day, or ziprasidone 40 to 160 mg/day for up
patients discontinued treatment for any cause before 18 months; discontinuation rates ranged from 64 to 82%
from 3.5 months for ziprasidone to 9.2 months with olanzapine. The time to discontinuation was significantly l
compared with the quetiapine (hazard ratio (HR), 0.63; 95% confidence interval (CI), 0.52 to 0.76; p less than
(HR, 0.75; 95% CI, 0.62 to 0.90; p=0.002). Time to discontinuation due to adverse events were similar betwe
ranged from 10% for risperidone to 19% for olanzapine (p=0.04). More patients discontinued olanzapine due 
of 0.9 kilograms/month) and greater increases in glycosylated hemoglobin, total cholesterol, and triglycerides
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antipsychotic 
Dibenzothiazepine 

2)  Dosing Information 
a)  Quetiapine Fumarate 

1)  Adult 
a)  Bipolar disorder, depressed phase 

1)  regular-release tablets, 50 mg ORALLY once a day on day 1, then 100 mg once daily on day 2, then 
day 3, then 300 mg once daily on day 4 (all doses given at bedtime); patients requiring higher doses sho
day 5, increased to 600 mg on day 8 (week 1) (Prod Info SEROQUEL(R) oral tablets, 2008a) 
2)  re-initiation of therapy: if less than 1 week off of quetiapine, titration of dose is not required and mainte
re-initiated; if greater than 1 week off of quetiapine, initial titration schedule should be followed (Prod Info
tablets, 2008a) 

b)  Bipolar disorder, Maintenance 
1)  regular-release tablets, 400 mg to 800 mg per day ORALLY divided twice daily; generally continuation
or lowest dose to maintain remission; periodically reassess for need and appropriate dose for maintenan
Info SEROQUEL(R) oral tablets, 2008a) 

c)  Manic bipolar I disorder 
1)  regular-release tablets, initial, 50 mg ORALLY twice daily, may increase dosage by increments up to 
the second and third day, to a target dose 400 mg per day by the fourth day given in 2 divided doses (Pr
(R) oral tablets, 2007b) 
2)  regular-release tablets, maintenance, dosage adjustments in increments of not more than 200 mg/day
day 6; usual effective dosage range is 400 to 800 mg/day; MAX dosage 800 mg/day (Prod Info SEROQU
2007b) 
3)  re-initiation of therapy: if less than 1 week off of quetiapine, titration of dose is not required and mainte
re-initiated; if greater than 1 week off of quetiapine, initial titration schedule should be followed (Prod Info
tablets, 2007b) 

d)  Schizophrenia 
1)  regular-release tablets, initial, 25 mg ORALLY twice daily, may increase dosage by 25 to 50 mg 2 to 3
second and third day, as tolerated, to a target dose range of 300 to 400 mg daily by the fourth day, given
doses (Prod Info SEROQUEL(R) oral tablets, 2007b) 
2)  regular-release tablets, maintenance, dosage adjustments, if indicated, should generally occur at inte
days in dose increments/decrements of 25 to 50 mg twice a day; usual effective dosage range is 150 to 7
divided doses), MAX dosage 800 mg/day (Prod Info SEROQUEL(R) oral tablets, 2007b) 
3)  extended-release tablets, initial, 300 mg ORALLY once daily, preferably in the evening; titrate to a tar
to 800 mg daily; dose increases may occur at intervals of at least 1 day in increments of up to 300 mg/da
mg/day (Prod Info SEROQUEL XR(TM) extended-release oral tablets, 2007) 
4)  re-initiation of therapy: if less than 1 week off of quetiapine, titration of dose is not required and mainte
re-initiated; if greater than 1 week off of quetiapine, initial titration schedule should be followed (Prod Info
extended-release oral tablets, 2007; Prod Info SEROQUEL(R) oral tablets, 2007b) 

e)  Schizophrenia, Maintenance 
1)  extended-release tablets, 400 to 800 mg ORALLY once daily, preferable in the evening; periodically r
appropriate dose for maintenance treatment (Prod Info SEROQUEL(R)XR extended-release oral tablets,

2)  Pediatric 
a)  safety and effectiveness in pediatric patients have not been established (Prod Info SEROQUEL XR(TM) e
tablets, 2007; Prod Info SEROQUEL(R) oral tablets, 2008a) 

3)  Contraindications 
a)  Quetiapine Fumarate 

1)  hypersensitivity to quetiapine fumarate or any component of the product (Prod Info SEROQUEL(R) oral tablets
4)  Serious Adverse Effects 

a)  Quetiapine Fumarate 
1)  Agranulocytosis 
2)  Anaphylaxis 
3)  Death 
4)  Leukopenia 
5)  Neuroleptic malignant syndrome 
6)  Neutropenia 
7)  Priapism 
8)  Seizure 
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9)  Sudden cardiac death 
10)  Suicidal thoughts 
11)  Syncope 
12)  Tardive dyskinesia 

5)  Clinical Applications 
a)  Quetiapine Fumarate 

1)  FDA Approved Indications 
a)  Bipolar disorder, depressed phase 
b)  Bipolar disorder, Maintenance 
c)  Manic bipolar I disorder 
d)  Schizophrenia 
e)  Schizophrenia, Maintenance 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product Ind
B)  Synonyms 

Quetiapine 
Quetiapine Fum 
Quetiapine Fumarate 

C)  Physicochemical Properties 
1)  Molecular Weight 

a)  Quetiapine fumarate: 883.11 (Prod Info Seroquel, 97)  
2)  Solubility 

a)  Systemic: Quetiapine fumarate is moderately soluble in water (Prod Info Seroquel, 97).  
 
 1.2   Storage and Stability 

A)  Quetiapine Fumarate 
1)  Preparation 

a)  Oral route 
1)  Administration 

a)  Quetiapine extended-release tablets should not be chewed, crushed or split and should be swallo
SEROQUEL XR(TM) extended-release oral tablets, 2007). 
b)  The absorption of extended-release quetiapine tablets is affected by food; give without food or w
approximately 300 calories (Prod Info SEROQUEL XR(TM) extended-release oral tablets, 2007). Re
are only marginally affected by food, and may be given without regards to food (Prod Info SEROQU
2008a). 

B)  Quetiapine Fumarate 
1)  Oral route 

a)  Tablet/Tablet, Extended Release 
1)  Store at 25 degrees C (77 degrees F), with excursions permitted between 15 and 30 degrees C (59 a
(Prod Info SEROQUEL(R) oral tablets, 2008; Prod Info SEROQUEL XR(R) extended-release oral tablets

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 
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Dosage in Other Disease States 

 
1.3.1   Normal Dosage 

 
1.3.1.A   Quetiapine Fumarate 

 
1.3.1.A.1   Oral route 

Bipolar disorder, depressed phase 

Manic bipolar I disorder 

Schizophrenia 

Schizophrenia, Maintenance 

 
1.3.1.A.1.a   Bipolar disorder, depressed phase 

1)  The recommended quetiapine dosing schedule for the treatment of depressive episodes associa
disorder is 50 milligrams (mg), 100 mg, 200 mg, and 300 mg given once a day at bedtime on days 1
respectively. If a higher dose is required, the dose may be increased to 400 mg on day 5 and 600 m
In clinical trials, both 300 mg and 600 mg doses demonstrated antidepressant efficacy; however, no
seen in the 600 mg group (Prod Info SEROQUEL(R) oral tablets, 2008a). 
2)  When restarting treatment in patients who have had an interval of less than 1 week off of quetiap
dose is not required and the maintenance dose may be re-initiated. The initial titration schedule shou
re-initiating therapy in patients who have not taken quetiapine for more than 1 week (Prod Info SERO
tablets, 2008a). 

 
1.3.1.A.1.b   Manic bipolar I disorder 

1)  As monotherapy or adjunct therapy (with lithium or divalproex) in the treatment of acute bipolar m
recommended initial dose of quetiapine is 100 milligrams per day (mg/day) (in two divided doses) on
400 mg/day on day 4 in increments of up to 100 mg/day (in two divided doses). Additional dosage a
mg/day by day 6 should be in increments of no more than 200 mg/day. Most patients respond to dos
800 mg/day. The safety of doses greater than 800 mg/day has not been evaluated (Prod Info SERO
2007b). 
2)  When restarting treatment in patients who have had an interval of less than 1 week off of quetiap
dose is not required and the maintenance dose may be re-initiated. The initial titration schedule shou
re-initiating therapy in patients who have not taken quetiapine for more than 1 week (Prod Info SERO
tablets, 2007b). 

 
1.3.1.A.1.c   Schizophrenia 

1)  Regular-Release Tablets 
a)  For the treatment of schizophrenia, the recommended initial dose of quetiapine regular-relea
milligrams (mg) twice daily. On the second or third day, the dose may be increased in incremen
or three times daily. By the fourth day a target dose of 300 to 400 mg daily divided in two or thre
recommended. Further increases can be made in increments of 25 to 50 mg twice daily at interv
days. Antipsychotic efficacy has been demonstrated in the range of 150 to 750 mg usually given
The safety of doses greater than 800 mg has not been determined (Prod Info SEROQUEL(R) o
b)  For the treatment of schizophrenia, average effective doses of quetiapine in clinical trials hav
and 400 milligrams daily, with the dose given in 2 or 3 divided doses; maximum doses have bee
(Goren & Levin, 1998; Fulton & Goa, 1995b; Anon, 1995b; Borison et al, 1996b). 
c)  When restarting treatment in patients who have had an interval of less than 1 week off of que
dose is not required and the maintenance dose may be re-initiated. The initial titration schedule 
when re-initiating therapy in patients who have not taken quetiapine for more than 1 week (Prod
oral tablets, 2008a). 

2)  Extended-Release Tablets 
a)  For the treatment of schizophrenia, the recommended initial dose of quetiapine extended-rel
milligrams (mg) once daily, preferably given in the evening. Titrate the dose based upon patient
tolerance within a range of 400 to 800 mg/day. Doses may be increased in increments of up to 3
intervals as short as 1 day. Doses greater than 800 mg/day have not been evaluated for safety 
Info SEROQUEL XR(TM) extended-release oral tablets, 2007). 
b)  When restarting treatment in patients who have had an interval of less than 1 week off of qu
the dose is not required and the maintenance dose may be re-initiated. The initial titration sched
followed when re-initiating therapy in patients who have not taken quetiapine for more than 1 we
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SEROQUEL XR(TM) extended-release oral tablets, 2007). 
3)  Switching from Regular-Release to Extended-Release 

a)  Schizophrenic patients currently receiving 2 to 3 divided doses of oral quetiapine fumarate (i
formulation) may be switched to the extended-release formulation at the equivalent total daily do
orally once daily (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 

 
1.3.1.A.1.d   Schizophrenia, Maintenance 

1)  Doses of 400 to 800 milligrams (mg) per day of extended-release quetiapine were successful in d
compared to placebo in the double-blind extension phase of a clinical trial in schizophrenic patients w
open-label treatment for 16 weeks. The dose should be administered once daily in the evening eithe
a light meal. The maximum dose evaluated in clinical trials was 800 mg. Periodic reassessments are
evaluate the need and appropriate dose for maintenance treatment (Prod Info SEROQUEL(R)XR ex
tablets, 2007). 
2)  When restarting treatment in patients who have had an interval of less than 1 week off of quetiap
dose is not required and the maintenance dose may be re-initiated. The initial titration schedule for a
be followed when re-initiating therapy in patients who have not taken quetiapine for more than 1 wee
SEROQUEL(R)XR extended-release oral tablets, 2007). 

1.3.1.A.1.e   IMPORTANT NOTE 
1)  The FDA Safety Information and Adverse Event Reporting Program has reported that there have
errors due to the similarity of the names, dosage forms, strengths, and dosing intervals for Seroquel
(Anon, 2002). 

 
1.3.2   Dosage in Renal Failure 

A)  Quetiapine Fumarate 
1)  Dosage adjustment does not appear necessary in patients with renal insufficiency (Prod Info SEROQUEL 
release oral tablets, 2007; Prod Info SEROQUEL(R) oral tablets, 2008a). 

 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Quetiapine Fumarate 
1)  Patients with hepatic impairment should be started on quetiapine therapy using the regular-release tablets
(mg)/day then increased daily in increments of 25 to 50 mg/day to an effective dose. In these patients, the me
quetiapine is 30% lower than subjects with normal hepatic clearance (Prod Info SEROQUEL XR(TM) extende
2007; Prod Info SEROQUEL(R) oral tablets, 2008a; Green, 1999a). 
2)  Patients may be switched to an equivalent total daily dose using extended-release tablets once an effectiv
reached with the regular-release tablets (Prod Info SEROQUEL XR(TM) extended-release oral tablets, 2007)

 
1.3.4   Dosage in Geriatric Patients 

A)  Quetiapine Fumarate 
1)  Elderly patients should be started on quetiapine therapy using the regular-release tablets at 25 milligrams 
increased daily in increments of 25 to 50 mg/day to an effective dose. Oral clearance of quetiapine was reduc
older than 65 years (Prod Info SEROQUEL XR(TM) extended-release oral tablets, 2007). 
2)  Patients may be switched to an equivalent total daily dose using extended-release tablets once an effectiv
reached with the regular-release tablets (Prod Info SEROQUEL XR(TM) extended-release oral tablets, 2007)

 
1.3.6   Dosage in Other Disease States 

A)  Quetiapine Fumarate 
1)  Debilitated Patients 

a)  The manufacturer recommends that patients who are debilitated or have a predisposition to hypotens
slower dose escalation and lower target dose (Prod Info SEROQUEL(R) oral tablets, 2008a; Prod Info S
extended-release oral tablets, 2007). 

 
 1.4   Pediatric Dosage 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Quetiapine Fumarate 

 
1.4.1.A.1   Oral route 

a)  Safety and effectiveness for use in pediatric patients have not been established (Prod Info SEROQUE
release oral tablets, 2007; Prod Info SEROQUEL(R) oral tablets, 2008a). 
b)  In a small trial (n=10) of adolescents (mean age of 13.6 years) with selected psychotic disorders, que
in a dosage range of 50 to 800 milligrams daily led to satisfactory clinical results and similar pharmacokin
profiles to that of adults (McConville et al, 2000). 

 
 2.0   Pharmacokinetics 

Onset and Duration 
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Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Quetiapine Fumarate 

a)  Initial Response 
1)  Schizophrenia, oral: 7 to 14 days (Borison et al, 1996; Fulton & Goa, 1995) 

 
 2.2   Drug Concentration Levels 

A)  Quetiapine Fumarate 
1)  Therapeutic Drug Concentration 

a)  Schizophrenia, undefined (Fabre et al, 1995) 
2)  Time to Peak Concentration 

a)  Oral, regular-release tablets: 1.5 hours (Prod Info SEROQUEL(R) oral tablets, 2007; Fabre et al, 1995; Sh
1)  Steady-state concentrations of quetiapine fumarate regular-release tablets occur within 2 days of dos
SEROQUEL(R) oral tablets, 2007). 
2)  A mean peak level of 278 ng/mL (range, 140 to 365 ng/mL) was observed after a 75-mg oral midday 
quetiapine therapy; at this time, patients were receiving total daily doses of up to 250 mg. After a single o
quetiapine in schizophrenic patients, peak serum levels ranged from 18 to 136 ng/mL (mean, 60 ng/mL) 

b)  Oral, extended-release tablets: 6 h (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007) 
1)  Steady-state concentrations of quetiapine fumarate extended-release tablets occur within 2 days of d
SEROQUEL(R)XR extended-release oral tablets, 2007). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Quetiapine Fumarate 
1)  Bioavailability 

a)  Oral: 9% (Goren & Levin, 1998). 
1)  The bioavailability of the extended-release quetiapine fumarate tablets, dosed once daily at stead
comparable to an equivalent dose of the regular-release tablets, dosed twice daily (Prod Info SERO
extended-release oral tablets, 2007). 

2)  Effects of Food 
a)  Regular-release tablets: marginally affected (Prod Info SEROQUEL(R) oral tablets, 2007) 

1)  When regular-release quetiapine fumarate tablets were administered with food, the Cmax and AU
and 15%, respectively (Prod Info SEROQUEL(R) oral tablets, 2007b). 
2)  Food increases the absorption of quetiapine (Goren & Levin, 1998). In healthy volunteers, admin
with food resulted in an increase in the peak serum concentration and area under the time-concentra
(each by approximately 1.5-fold) compared to the fasting state (Shimada et al, 1994). 

b)  Extended-release tablets: significant (Prod Info SEROQUEL(R)XR extended-release oral tablets, 200
1)  Statistically significant increases in the Cmax and AUC of 44% to 52% and 20% to 22%, respecti
the 50-mg and 300-mg quetiapine fumarate extended-release tablets when given with a high-fat me
to 1000 calories). There was no significant effect on the Cmax or AUC when given with a light meal 
calories) (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007; Prod Info SEROQUEL(R

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Quetiapine Fumarate 

a)  Protein Binding 
1)  83% (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR extended-release
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B)  Distribution Kinetics 
1)  Quetiapine Fumarate 

a)  Volume of Distribution 
1)  10 L/kg +/- 4 L/kg (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR exte
tablets, 2007) 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Quetiapine Fumarate 

a)  LIVER, extensive (Goren & Levin, 1998; Green, 1999) 
1)  Extensive first-pass metabolism occurs with quetiapine (Wetzel et al, 1995a). 
2)  Quetiapine fumarate is primarily metabolized by sulfoxidation and oxidation via the P450 CYP3A
Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR extended-release oral tablets, 2
3)  After a single oral dose, less than 1% of quetiapine is excreted unchanged (Prod Info SEROQUE
2007; Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 

B)  Metabolites 
1)  Quetiapine Fumarate 

a)  N-desalkyl quetiapine, (active) (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007) 
1)  Twenty metabolites of quetiapine have been identified; the 7-hydroxylated metabolite and the N-d
are pharmacologically active (Goren & Levin, 1998). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Quetiapine Fumarate 

a)  Renal Excretion (%) 
1)  70% to 73% (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR extended
2007; Green, 1999; Fulton & Goa, 1995) 

a)  Following administration of a single oral dose of carbon-labeled quetiapine, approximately 73
recovered in the urine (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)X
oral tablets, 2007). 

B)  Feces 
1)  Quetiapine Fumarate 

a)  approximately 20% (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR extend
tablets, 2007) 

1)  Following administration of a single oral dose of carbon-labeled quetiapine, approximately 20% o
recovered in the feces (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR ex
tablets, 2007). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  Quetiapine Fumarate 

a)  Regular-release tablet, 6 hours (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  Extended-release tablet, 7 hours (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007) 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Quetiapine Fumarate 

a)  Oral (Tablet) 
Increased Mortality in Elderly Patients with Dementia-Related Psychosis 

Elderly patients with dementia-related psychosis treated with antipsychotic drugs are at an increased risk
seventeen placebo-controlled trials (modal duration of 10 weeks) largely in patients taking atypical antips
revealed a risk of death in drug-treated patients of between 1.6 times to 1.7 times the risk of death in plac
Over the course of a typical 10 week controlled trial, the rate of death in drug-treated patients was about 
rate of about 2.6% in the placebo group. Although the causes of death were varied, most of the deaths a
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cardiovascular (e.g., heart failure, sudden death) or infectious (e.g., pneumonia) in nature. Observationa
similar to atypical antipsychotic drugs, treatment with conventional antipsychotic drugs may increase mo
which the findings of increased mortality in observational studies may be attributed to the antipsychotic d
some characteristic(s) of the patients is not clear. Quetiapine fumarate is not approved for the treatment 
dementia-related psychosis (Prod Info SEROQUEL(R) oral tablets, 2008). 

Suicidality and Antidepressant Drugs 
Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in 
and young adults in short-term studies of major depressive disorder (MDD) and other psychiatric disorde
considering the use of quetiapine fumarate or any other antidepressant in a child, adolescent, or young a
risk with the clinical need. Short-term studies did not show an increase in the risk of suicidality with antide
to placebo in adults beyond age 24; there was a reduction in risk with antidepressants compared to place
and older. Depression and certain other psychiatric disorders are themselves associated with increases 
Patients of all ages who are started on antidepressant therapy should be monitored appropriately and ob
clinical worsening, suicidality, or unusual changes in behavior. Families and caregivers should be advise
observation and communication with the prescriber. Quetiapine fumarate is not approved for use in pedia
Info SEROQUEL(R) oral tablets, 2008). 

b)  Oral (Tablet, Extended Release) 
Increased Mortality in Elderly Patients with Dementia-related Psychosis 

Elderly patients with dementia-related psychosis treated with antipsychotic drugs are at an increased risk
seventeen placebo-controlled trials (modal duration of 10 weeks) largely in patients taking atypical antips
revealed a risk of death in the drug-treated patients of between 1.6 times to 1.7 times the risk of death in
patients. Over the course of a typical 10 week controlled trial, the rate of death in drug-treated patients w
compared to a rate of about 2.6% in the placebo group. Although the causes of death were varied, most 
appeared to be either cardiovascular (e.g., heart failure, sudden death) or infectious (e.g., pneumonia) in
studies suggest that, similar to atypical antipsychotic drugs may increase mortality. The extent to which t
increased mortality in observational studies may be attributed to the antipsychotic drug as opposed to so
the patients is not clear. Quetiapine fumarate extended-release is not approved for the treatment of patie
related psychosis (Prod Info SEROQUEL XR(R) extended-release oral tablets, 2008). 

Suicidality and Antidepressant Drugs 
Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in 
and young adults in short-term studies of major depressive disorder (MDD) and other psychiatric disorde
considering the use of quetiapine fumarate or any other antidepressant in a child, adolescent, or young a
risk with the clinical need. Short-term studies did not show an increase in the risk of suicidality with antide
to placebo in adults beyond age 24; there was a reduction in risk with antidepressants compared to place
and older. Depression and certain other psychiatric disorders are themselves associated with increases 
Patients of all ages who are started on antidepressant therapy should be monitored appropriately and ob
clinical worsening, suicidality, or unusual changes in behavior. Families and caregivers should be advise
observation and communication with the prescriber. Quetiapine fumarate extended-release tablets are no
pediatric patients. Quetiapine fumarate is not approved for use in the treatment of depression, however, 
form of quetiapine fumarate is approved for the treatment of bipolar depression (Prod Info SEROQUEL X
release oral tablets, 2008). 

 
 3.1   Contraindications 

A)  Quetiapine Fumarate 
1)  hypersensitivity to quetiapine fumarate or any component of the product (Prod Info SEROQUEL(R) oral tablets

 
 3.2   Precautions 

A)  Quetiapine Fumarate 
1)  elderly patients with dementia-related psychosis (unapproved use); increased risk of death reported when atyp
were used to treat behavorial disorders associated with dementia (Prod Info SEROQUEL XR(R) extended-release
Prod Info SEROQUEL(R) oral tablets, 2008) 
2)  suicidal ideation and behavior or worsening depression; increased risk, particularly in children and adolescents
first few months of therapy or during changes in dosing (decreases or increases) (Prod Info SEROQUEL XR(R) ex
tablets, 2008; Prod Info SEROQUEL(R) oral tablets, 2008) 
3)  agranulocytosis, including fatal cases, has been reported (Prod Info SEROQUEL(R)XR extended-release oral 
Info SEROQUEL(R) oral tablets, 2007) 
4)  aspiration pneumonia, patients at risk for; may cause esophageal dysmotility and aspiration (Prod Info SEROQ
release oral tablets, 2007; Prod Info SEROQUEL(R) oral tablets, 2007) 
5)  cardiovascular disease, known; risk of orthostatic hypotension (Prod Info SEROQUEL(R)XR extended-release
Prod Info SEROQUEL(R) oral tablets, 2007) 
6)  cerebrovascular disease; risk of orthostatic hypotension (Prod Info SEROQUEL(R)XR extended-release oral ta
SEROQUEL(R) oral tablets, 2007) 
7)  concomitant use of antihypertensive medications; risk of orthostatic hypotension (Prod Info SEROQUEL(R)XR
tablets, 2007; Prod Info SEROQUEL(R) oral tablets, 2007) 
8)  dehydration; risk of orthostatic hypotension (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUE
2007) 
9)  diabetes mellitus or at risk of diabetes mellitus; occurrence of hyperglycemia, some cases associated with keto
hyperosmolar coma or death (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007; Prod Info SEROQ
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2007) 
10)  elderly patients (especially elderly women); increased risk of tardive dyskinesia (Prod Info SEROQUEL(R)XR
tablets, 2007; Prod Info SEROQUEL(R) oral tablets, 2007) 
11)  elevated cholesterol and triglyceride levels have been reported (Prod Info SEROQUEL(R)XR extended-relea
Prod Info SEROQUEL(R) oral tablets, 2007a) 
12)  elevated serum transaminases (asymptomatic, transient and reversible) have been reported(Prod Info SERO
extended-release oral tablets, 2007; Prod Info SEROQUEL(R) oral tablets, 2007) 
13)  hypovolemia; risk of orthostatic hypotension (Prod Info SEROQUEL(R)XR extended-release oral tablets, 200
SEROQUEL(R) oral tablets, 2007) 
14)  leukopenia/neutropenia has been reported; increased risk with history of drug-induced leukopenia/neutropeni
WBC; if develops, discontinue therapy (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007; Prod Inf
tablets, 2007) 
15)  neuroleptic malignant syndrome (NMS) has occurred (Prod Info SEROQUEL(R)XR extended-release oral tab
SEROQUEL(R) oral tablets, 2007) 
16)  orthostatic hypotension, with or without syncope, may occur; increased risk during initial dose-titration period,
titration, return to previous dose (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007; Prod Info SER
tablets, 2007) 
17)  seizures, history of or predisposing factors for developing (Prod Info SEROQUEL(R)XR extended-release ora
Info SEROQUEL(R) oral tablets, 2007) 
18)  tardive dyskinesia may occur; increased risk with increased duration of treatment and increased total cumulat
SEROQUEL(R)XR extended-release oral tablets, 2007; Prod Info SEROQUEL(R) oral tablets, 2007) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Immunologic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

 
3.3.1.A   Quetiapine Fumarate 

Orthostatic hypotension 

Sudden cardiac death 

Page 8 of 82MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.24, page 8

Case 3:09-cv-00080-TMB     Document 78-31      Filed 03/24/2010     Page 135 of 209



Syncope 

Tachycardia 

 
3.3.1.A.1   Orthostatic hypotension 

a)  Incidence: 4% to 7% (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007; Prod Info SE
tablets, 2007) 
b)  In monotherapy, placebo-controlled clinical trials for the treatment of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, orthostatic hypotension was reported in 4% of patients receiving quetiapine fumar
compared to 1% for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUE
2007). 
c)  In placebo-controlled clinical trials for the adjunct treatment of acute mania (up to 3 weeks) in adults, 
hypotension was reported in 7% of patients receiving quetiapine fumarate tablets (n=196) compared to 2
(n=203); doses ranged from 100 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
d)  During acute therapy (up to 6 weeks) placebo-controlled clinical trials of adult patients with schizophre
hypotension was reported in 7% of patients receiving quetiapine fumarate extended-release tablets (n=9
for placebo (n=319). Use quetiapine fumarate cautiously in patients with cerebrovascular disease, cardio
conditions that predispose them to hypotension (i.e., hypovolemia, dehydration, and concomitant antihyp
(Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 
e)  The risk of hypotension is greater during dose-titration periods. Should hypotension develop during tit
pre-titration dose is appropriate (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)X
oral tablets, 2007). 

 
3.3.1.A.2   Sudden cardiac death 

a)  In a large, retrospective, cohort study that included a primary cohort of 93,300 users of antipsychotic 
non-users of antipsychotic drugs, there was an increased risk of sudden cardiac death in adult participan
age (mean age of 45.7 years) who were using quetiapine compared to those who were not using antipsy
(incidence-rate ratio, 1.88; 95% confidence interval (CI), 1.3 to 2.71; p less than 0.001). In participants be
atypical antidepressants (clozapine, olanzapine, quetiapine, risperidone), the incidence-rate ratio for sud
increased from 1.59 (95% CI, 1.03 to 2.46) for those using low doses to 2.86 (95% CI, 2.25 to 3.65) for th
(p=0.01) (Ray et al, 2009). 

 
3.3.1.A.3   Syncope 

a)  Incidence: tablets, 1% (Prod Info SEROQUEL(R) oral tablets, 2007); extended-release tablets, 0.3% 
SEROQUEL(R)XR extended-release oral tablets, 2007) 
b)  During clinical trials, syncope was reported in 1% of patients receiving quetiapine fumarate tablets (n=
0.2% for placebo (n=954) and 0.4% for active control (n=527) (Prod Info SEROQUEL(R) oral tablets, 200
c)  During clinical trials, syncope was reported in 0.3% of patients receiving quetiapine fumarate extende
(n=951) and in 0.3% receiving placebo (n=319) (Prod Info SEROQUEL(R)XR extended-release oral table

 
3.3.1.A.4   Tachycardia 

a)  Incidence: 0.5% to 6% (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007; Prod Info S
tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, tachycardia was reported in 6% of patients receiving quetiapine fumarate tablets 
4% for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tabl
c)  During clinical trials, tachycardia was reported in 3% of patients receiving quetiapine fumarate extend
compared to 1% for placebo. Tachycardia (greater than 120 bpm) was reported in 0.8% of patients recei
compared to 0% for placebo at any time during the clinical trials for quetiapine fumarate extended-releas
SEROQUEL(R)XR extended-release oral tablets, 2007). 
d)  In four pooled, placebo controlled clinical trials for the treatment of schizophrenia (3 to 6 weeks in dur
tachycardia was reported in 1% of patients receiving quetiapine fumarate tablets (n=399) compared to 0.
(n=156) (Prod Info SEROQUEL(R) oral tablets, 2007). 
e)  In pooled, placebo-controlled clinical trials for the treatment (monotherapy) of acute bipolar mania in a
was reported in 0.5% of patients receiving quetiapine fumarate tablets (n=192) compared to 0% for place
SEROQUEL(R) oral tablets, 2007). 
f)  In pooled, placebo-controlled clinical trials for the adjunctive treatment of acute bipolar mania in adults
reported in 0.6% of patients receiving quetiapine fumarate tablets (n=166) compared to 0% for placebo (
SEROQUEL(R) oral tablets, 2007). 
g)  Evaluation of ECG's associated a mean increase in heart rate of 7 beats per minute (bpm) for quetiap
compared to a mean increase of 1 bpm for placebo (Prod Info SEROQUEL(R) oral tablets, 2007; Prod In
extended-release oral tablets, 2007). 
h)  An increase in heart rate (approximately 9 beats/minute) has been detected during 6 weeks of therap
1996a). Greater than 20 percent of patients receiving 100 to 200 milligrams daily have shown an increas
beats per minute or greater or have experienced a decrease in systolic blood pressure of 30 millimeters 
(Garver, 2000a). The drug has not induced clinically significant arrhythmias in placebo-controlled studies
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3.3.2   Dermatologic Effects 

 
3.3.2.A   Quetiapine Fumarate 

 
3.3.2.A.1   Rash 

a)  Incidence: tablets, 4% (Prod Info SEROQUEL(R) oral tablets, 2007); extended-release tablets, less th
SEROQUEL(R)XR extended-release oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, rash was reported in 4% of patients receiving quetiapine fumarate tablets (n=719)
placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 20
c)  During clinical trials for the treatment of schizophrenia in adults, rash was reported in less than 5% of 
quetiapine fumarate extended-release tablets (Prod Info SEROQUEL(R)XR extended-release oral tablet

 
3.3.3   Endocrine/Metabolic Effects 

Quetiapine 

Quetiapine Fumarate 

 
3.3.3.A   Quetiapine 

Diabetes mellitus 

Metabolic syndrome 

 
3.3.3.A.1   Diabetes mellitus 

See Drug Consult reference: ATYPICAL ANTIPSYCHOTIC AGENTS - EFFECT ON GLUCOSE AND RIS
 
3.3.3.A.2   Metabolic syndrome 

See Drug Consult reference: ANTIPSYCHOTIC AGENTS - METABOLIC SYNDROME 
 
3.3.3.B   Quetiapine Fumarate 

Decreased prolactin level 

Hyperglycemia 

Hypothyroidism 

Serum cholesterol raised 

Serum triglycerides raised 

Weight gain 

 
3.3.3.B.1   Decreased prolactin level 

a)  In studies of patients with high prolactin levels, serum prolactin was reduced further in patients treated
in those receiving chlorpromazine. Prolactin levels were similar with placebo and quetiapine after 21 and
Quetiapine has minimal effect on the serum prolactin levels of schizophrenic patients. Decreases in prola
cases, were most likely related to discontinuation of the patient's antipsychotic therapy (Borison et al, 199
Fulton & Goa, 1995b). 

 
3.3.3.B.2   Hyperglycemia 

a)  Incidence: 0.1% to 1% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  Hyperglycemia, including cases associated with ketoacidosis, hyperosmolar coma, or death, has bee
receiving atypical antipsychotics, including quetiapine fumarate. Hyperglycemia has resolved in some ca
discontinuation of the drug, while in other cases, continuation of antidiabetic treatment was required after
(Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR extended-release oral tablets
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c)  In two long-term, placebo-controlled clinical trials, blood glucose increases of 126 mg/dL or greater fo
than 8 hours since a meal were reported in 10.7% of patients taking quetiapine fumarate tablets (n=646; 
exposure, 213 days) compared to 4.6% for placebo (n=680; mean duration of exposure, 152 days) (Prod
oral tablets, 2007). 
d)  In placebo-controlled clinical trials of up to 12 weeks, fasting blood glucose levels of 126 mg/dL or gre
blood glucose levels of 200 mg/dL or greater were reported for 3.5% of patients taking quetiapine fumara
compared to 2.1% for placebo (n=1490) (Prod Info SEROQUEL(R) oral tablets, 2007). 
e)  In a 24-week trial (n=115), a fasting blood glucose of 126 mg/dL or greater was reported in 2.6% of pa
nonfasting blood glucose of 200 mg/dL or greater was reported in 1.7% of patients taking quetiapine fum
Info SEROQUEL(R) oral tablets, 2007). 
f)  A 42-year-old man, after one month of quetiapine use, was diagnosed with new-onset diabetes mellitu
admitted to the hospital after several days of nausea, vomiting, polyuria, and confusion. His blood glucos
admission was 607 milligram/deciliter (mg/dL). Random blood glucose concentrations 4 months prior to t
were 126 and 107 mg/dL. He had no prior history of glucose intolerance, hyperglycemia, and no familial 
The patient's history of bipolar disorder was concurrently treated with lithium carbonate, gabapentin, clon
venlafaxine in addition to his quetiapine titration of 200 milligrams at night. He was eventually discharged
regimen, and quetiapine was discontinued over the course of 9 days. The patient's insulin dose was wea
5 months after admission (Sobel et al, 1999). 

 
3.3.3.B.3   Hypothyroidism 

a)  Summary 
1)  Cases of hypothyroidism have been reported with quetiapine use. Thyroid monitoring is recomme
therapy, at least in patients with a history of or a propensity for thyroid disease (Liappas et al, 2006; 

b)  In placebo-controlled clinical trials, 0.5% and 2.7% of patients receiving quetiapine fumarate extended
experienced decreased free thyroxine and increased TSH, respectively, compared to 0% and 1.2% for p
(Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 
c)  In clinical trials using quetiapine fumarate tablets as monotherapy treatment, 0.7% of patients receivin
experienced increased TSH levels with six patients requiring thyroid replacement therapy (Prod Info SER
tablets, 2007). 
d)  In placebo-controlled clinical trials for the adjunctive treatment of mania in adults, elevated TSH levels
12% of patients receiving quetiapine fumarate tablets (n=196) compared to 7% for placebo (n=203). Thre
treated patients also had concurrent low free T4 levels (Prod Info SEROQUEL(R) oral tablets, 2007). 
e)  In clinical trials, decreases in total and free thyroxine (T4) appear to be dose-related, with levels dropp
20% at the higher end of the therapeutic dose range; maximal decreases were seen during the first two t
therapy (Prod Info SEROQUEL(R) oral tablets, 2007). 
f)  A case of quetiapine-induced hypothyroidism was described in a 49-year-old woman. The patient had 
dysthymia, with 2 major depressive episodes in the past 14 years, and had been treated over the years w
antidepressant and anxiolytic medications to varying degrees of success. Over the last 4 years, she was
taking up to 150 mg/day. Six months prior to current presentation, in an attempt to discontinue zolpidem 
mood, treatment with venlafaxine (300 mg/day), paroxetine (30 mg/day), and quetiapine (800 mg/day) w
significant improvement. A routine thyroid screening at the time of current presentation revealed decreas
(4.17 mcg/dL; normal range, 6.09 to 12.23 mcg/dL) and free T4 values (0.53 ng/dL; normal range, 0.58 to
elevated TSH level (6.78 micro-International Units/mL; normal range, 0.34 to 5.6 micro-International Unit
symptoms included a modest weight gain, decrease in appetite, hoarseness of voice, slowing of motor ac
constipation. Although the patient's past medical record was negative for a thyroid disorder, she had a po
for hypothyroidism. Subsequently, quetiapine was tapered and discontinued over a week, while the rest o
were continued at the same doses. Within the next 2 months, laboratory thyroid tests were within normal
displayed a steady mood improvement. It is believed that thyroid autoimmunity may be responsible for th
function monitoring is recommended in quetiapine-treated patients with a history of or a propensity for thy
et al, 2006). 
g)  A 46-year-old woman developed hypothyroidism 2 months after the addition of quetiapine to her exist
Reaching a final titrated total dose of 425 milligrams of quetiapine daily, the patient developed an elevate
hormone concentration of 8.45 microunits per liter. Prior medical history included successful radioactive 
hyperthyroidism but without detection of thyroid abnormalities until 4 years later when quetiapine was init
function monitoring is recommended during quetiapine therapy (Feret & Caley, 2000). 
h)  Decreases in mean total thyroxine and occasionally decreased triiodothyronine levels have occurred 
schizophrenia with quetiapine (Anon, 1995a; Borison et al, 1996a). 

 
3.3.3.B.4   Serum cholesterol raised 

a)  Incidence: tablets, 9% to 16% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  During clinical trials for the treatment of schizophrenia in adults, elevations in cholesterol to levels of 2
were reported in 16% of patients receiving quetiapine fumarate tablets compared to 7% for placebo (Prod
oral tablets, 2007). 
c)  During adult bipolar depression clinical trials, elevations in cholesterol to levels of 240 mg/dL or great
of patients receiving quetiapine fumarate tablets compared to 6% for placebo (Prod Info SEROQUEL(R) 
d)  During clinical trials for the treatment of schizophrenia in adults, an increase in mean cholesterol leve
were reported in patients receiving quetiapine fumarate extended-release tablets compared to a decreas
for placebo (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 
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3.3.3.B.5   Serum triglycerides raised 

a)  Incidence: tablets, 14% to 23% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  During clinical trials for the treatment of schizophrenia in adults, elevations in triglycerides to levels of
were reported in 23% of patients receiving quetiapine fumarate tablets compared to 16% for placebo (Pro
(R) oral tablets, 2007). 
c)  During adult bipolar depression clinical trials, elevations in triglycerides to levels of 200 mg/dL or grea
14% of patients receiving quetiapine fumarate tablets compared to 9% for placebo (Prod Info SEROQUE
2007). 
d)  During clinical trials for the treatment of schizophrenia in adults, an increase in mean triglyceride leve
15% was reported in patients receiving quetiapine fumarate extended-release tablets compared to a dec
6% for placebo (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 

 
3.3.3.B.6   Weight gain 

a)  Incidence: 5% to 23% (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR exte
tablets, 2007) 
b)  Patients receiving quetiapine fumarate tablets demonstrated a greater incidence of weight increase (7
weight) than placebo in placebo-controlled schizophrenia trials (23% and 6%, respectively); in mania mo
and 7%, respectively); in mania adjunct therapy trials (13% and 4%, respectively); and in bipolar depress
respectively) (Prod Info SEROQUEL(R) oral tablets, 2007). 
c)  During adult schizophrenia clinical trials, weight gain of 7% or greater of body weight was reported in 
receiving quetiapine fumarate extended-release tablets compared to 5% for placebo (Prod Info SEROQU
release oral tablets, 2007). 
d)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, weight gain was reported in 5% of patients receiving quetiapine fumarate tablets (
1% for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tabl
e)  In placebo-controlled clinical trials for the adjunct treatment of acute mania (up to 3 weeks) in adults, 
reported in 6% of patients receiving quetiapine fumarate tablets (n=196) compared to 3% for placebo (n=
from 100 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
f)  A logistic regression analysis of placebo-controlled clinical study of five fixed-doses of quetiapine fuma
patients with schizophrenia revealed a positive correlation between dose and the occurrence of weight g
Doses included in these studies included 75 milligrams (mg)/day, 150 mg/day, 300 mg/day, 600 mg/day,
(Prod Info SEROQUEL(R) oral tablets, 2007). 
g)  Adolescent patients taking olanzapine experienced greater weight gain and increased in body mass i
patients taking quetiapine in a retrospective study involving 103 patients younger than 18 years of age. P
olanzapine (n=50, mean daily dose 13.9 milligrams (mg)) or quetiapine (n=53, mean daily dose 510.9 mg
Weight and height were measured at baseline and 14 or more days after baseline. Average weight gain f
olanzapine group was 3.8 kilograms (kg) (p less than 0.001) compared to 0.03 kg in the quetiapine group
and quetiapine groups showed slight, but significant, increases in height from baseline (0.006 meters, p=
meters, p less than 0.001, respectively). After controlling for baseline differences, the mean weight chang
was significant (3.4 kg, p less than 0.001). BMI increased by an average of 1.3 kg per square meter (m(2
group (p less than 0.001) compared to a decreased of 0.2 kg/m(2) in the quetiapine group. After controlli
differences, the mean difference in change in BMI was significant (0.9 kg/m(2), p=0.008) (Patel et al, 200

 
3.3.4   Gastrointestinal Effects 

 
3.3.4.A   Quetiapine Fumarate 

Abdominal pain 

Constipation 

Increased appetite 

Indigestion 

Vomiting 

Xerostomia 

 
3.3.4.A.1   Abdominal pain 

a)  Incidence: 4% to 7% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, abdominal pain was reported in 4% of patients receiving quetiapine fumarate tabl
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to 1% for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral ta
c)  In placebo-controlled clinical trials for the adjunct treatment of acute mania (up to 3 weeks) in adults, 
reported in 7% of patients receiving quetiapine fumarate tablets (n=196) compared to 3% for placebo (n=
from 100 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
d)  A logistic regression analysis of placebo-controlled clinical study of five fixed-doses of quetiapine fum
patients with schizophrenia revealed a positive correlation between dose and the occurrence of abdomin
0.05). Doses included in these studies included 75 milligrams (mg)/day, 150 mg/day, 300 mg/day, 600 m
mg/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
e)  Anticholinergic adverse effects of quetiapine therapy are dose-related. Dry mouth occurred in 8% to 1
patients in clinical trials. Constipation was also reported. Abdominal pain, dyspepsia, and anorexia occur
(Borison et al, 1996a; Wetzel et al, 1995; Fulton & Goa, 1995b). 

 
3.3.4.A.2   Constipation 

a)  Incidence: tablets, 8% to 10% (Prod Info SEROQUEL(R) oral tablets, 2007); extended-release tablets
SEROQUEL(R)XR extended-release oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, constipation was reported in 8% of patients receiving quetiapine fumarate tablets 
3% for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tab
c)  In placebo-controlled clinical trials for the adjunct treatment of acute mania (up to 3 weeks) in adults, 
reported in 10% of patients receiving quetiapine fumarate tablets (n=196) compared to 5% for placebo (n
from 100 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
d)  In placebo-controlled clinical trials for the treatment of bipolar depression (up to 8 weeks) in adults, co
reported in 10% of patients receiving quetiapine fumarate tablets (n=698) compared to 4% for placebo (n
from 300 to 600 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
e)  In placebo-controlled clinical trials for the treatment of schizophrenia (up to 6 weeks) in adults, constip
6% of patients receiving quetiapine fumarate extended-release tablets (n=951) compared to 5% for place
ranged from 300 to 800 mg (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 
f)  Anticholinergic adverse effects of quetiapine therapy are dose-related. Dry mouth occurred in 8% to 1
patients in clinical trials. Constipation was also reported. Abdominal pain, dyspepsia, and anorexia occur
(Borison et al, 1996a; Wetzel et al, 1995; Fulton & Goa, 1995b). 

 
3.3.4.A.3   Increased appetite 

a)  Incidence: tablets, 5% (Prod Info SEROQUEL(R) oral tablets, 2007); extended-release tablets, less th
SEROQUEL(R)XR extended-release oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment of bipolar depression (up to 8 weeks) in adults, in
reported in 5% of patients receiving quetiapine fumarate tablets (n=698) compared to 3% for placebo (n=
from 300 to 600 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
c)  During clinical trials for the treatment of schizophrenia in adults, increased appetite was reported in le
taking quetiapine fumarate extended-release tablets (Prod Info SEROQUEL(R)XR extended-release ora

 
3.3.4.A.4   Indigestion 

a)  Incidence: 5% to 7% (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR exten
tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, dyspepsia was reported in 5% of patients receiving quetiapine fumarate tablets (n
1% for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tabl
c)  In placebo-controlled clinical trials for the treatment of bipolar depression (up to 8 weeks) in adults, dy
in 7% of patients receiving quetiapine fumarate tablets (n=698) compared to 4% for placebo (n=347); do
to 600 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
d)  In placebo-controlled clinical trials for the treatment of schizophrenia (up to 6 weeks) in adults, dyspe
5% of patients receiving quetiapine fumarate extended-release tablets (n=951) compared to 2% for place
ranged from 300 to 800 mg (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 
e)  A logistic regression analysis of placebo-controlled clinical study of five fixed-doses of quetiapine fum
patients with schizophrenia revealed a positive correlation between dose and the occurrence of dyspeps
Doses included in these studies included 75 milligrams (mg)/day, 150 mg/day, 300 mg/day, 600 mg/day,
(Prod Info SEROQUEL(R) oral tablets, 2007). 
f)  Anticholinergic adverse effects of quetiapine therapy are dose-related. Dry mouth occurred in 8% to 1
patients in clinical trials. Constipation was also reported. Abdominal pain, dyspepsia, and anorexia occur
(Borison et al, 1996a; Wetzel et al, 1995; Fulton & Goa, 1995b). 

 
3.3.4.A.5   Vomiting 

a)  Incidence: 5% to 6% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, vomiting was reported in 6% of patients receiving quetiapine fumarate tablets (n=
for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets,
c)  In placebo-controlled clinical trials for the treatment of bipolar depression (up to 8 weeks) in adults, vo
5% of patients receiving quetiapine fumarate tablets (n=698) compared to 4% for placebo (n=347); dose
600 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
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3.3.4.A.6   Xerostomia 

a)  Incidence: 9% to 44% (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR exte
tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, dry mouth was reported in 9% of patients receiving quetiapine fumarate tablets (n
3% for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tabl
c)  In placebo-controlled clinical trials for the adjunct treatment of acute mania (up to 3 weeks) in adults, 
reported in 19% of patients receiving quetiapine fumarate tablets (n=196) compared to 3% for placebo (n
from 100 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
d)  In placebo-controlled clinical trials for the treatment of bipolar depression (up to 8 weeks) in adults, dr
in 44% of patients receiving quetiapine fumarate tablets (n=698) compared to 13% for placebo (n=347); 
300 to 600 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
e)  In placebo-controlled clinical trials for the treatment of schizophrenia (up to 6 weeks) in adults, dry mo
12% of patients receiving quetiapine fumarate extended-release tablets (n=951) compared to 1% for plac
ranged from 300 to 800 mg (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 
f)  Anticholinergic adverse effects of quetiapine therapy are dose-related. Dry mouth occurred in 8% to 1
patients in clinical trials. Constipation was also reported. Abdominal pain, dyspepsia, and anorexia occur
(Borison et al, 1996a; Wetzel et al, 1995; Fulton & Goa, 1995b). 

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Quetiapine Fumarate 

Agranulocytosis 

Leukopenia 

Neutropenia 

Pancytopenia 

 
3.3.5.A.1   Agranulocytosis 

a)  Agranulocytosis, including fatal incidences, has been reported during clinical trials and post-marketing
fumarate (Prod Info SEROQUEL(R) oral tablets, 2008; Prod Info SEROQUEL XR(R) extended-release o

 
3.3.5.A.2   Leukopenia 

a)  Incidence: tablets, at least 1% (Prod Info SEROQUEL(R) oral tablets, 2008); extended-release tablets
Info SEROQUEL XR(R) extended-release oral tablets, 2008; Prod Info SEROQUEL(R) oral tablets, 2008
b)  During quetiapine fumarate clinical trials, leukopenia was reported in at least 1% of patients receiving
less than 5% of patients receiving extended-release tablets. Leukopenia has also been reported during p
quetiapine fumarate. Patients possibly at risk for developing leukopenia include those with a preexisting 
of drug-induced leukopenia. Should leukopenia develop during quetiapine fumarate therapy, discontinue
SEROQUEL(R) oral tablets, 2008; Prod Info SEROQUEL(R) oral tablets, 2008). 

 
3.3.5.A.3   Neutropenia 

a)  Incidence: 0.3% (Prod Info SEROQUEL(R) oral tablets, 2008; Prod Info SEROQUEL XR(R) extended
2008) 
b)  During placebo-controlled clinical trials with quetiapine fumarate, neutropenia was reported in 0.3% o
quetiapine fumarate monotherapy (n=2967) compared to 0.1% for placebo (n=1349). Neutropenia has al
during post-marketing use of quetiapine fumarate. Patients possibly at risk for developing neutropenia in
preexisting low WBC or a history of drug-induced neutropenia. Should neutropenia develop, discontinue 
SEROQUEL(R) oral tablets, 2008; Prod Info SEROQUEL XR(R) extended-release oral tablets, 2008). 

 
3.3.5.A.4   Pancytopenia 

a)  Pancytopenia developed in a 71-year-old Caucasian male with a history of Parkinson's disease 3 wee
quetiapine therapy at a dose of 25 milligrams twice daily for the treatment of drug-induced hallucinations
counts improved within 48 hours of withdrawal of the drug and returned to normal in 7 days (Iraqi, 2003).

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Quetiapine Fumarate 

 
3.3.6.A.1   Increased liver enzymes 
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a)  Incidence: tablets, 6% (Prod Info SEROQUEL(R) oral tablets, 2007); extended-release tablets, 1% (P
(R)XR extended-release oral tablets, 2007) 
b)  Transient, asymptomatic and reversible elevations in serum transaminase, primarily alanine aminotra
been reported. Peak elevations are usually seen within the first three weeks of treatment and most return
with continued therapy (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR extend
tablets, 2007). 
c)  In pooled, placebo-controlled clinical trials for the treatment of schizophrenia (3 to 6 weeks in duration
in serum transaminases of greater than 3 times the upper limits of normal was reported in 6% of patients
fumarate tablets compared to 1% for placebo (Prod Info SEROQUEL(R) oral tablets, 2007). 
d)  In pooled, placebo-controlled 6-week clinical trials for the treatment of schizophrenia in adults, elevati
transaminases of greater than 3 times the upper limits of normal was reported in 1% of patients receiving
extended-release tablets compared to 2% for placebo (Prod Info SEROQUEL(R)XR extended-release or

 
3.3.7   Immunologic Effects 

 
3.3.7.A   Quetiapine Fumarate 

 
3.3.7.A.1   Anaphylaxis 

a)  Anaphylactic reactions, temporally related to quetiapine therapy, have been reported during post-mar
SEROQUEL(R) oral tablets, 2008a). 

 
3.3.8   Musculoskeletal Effects 

 
3.3.8.A   Quetiapine Fumarate 

 
3.3.8.A.1   Backache 

a)  Incidence: 3% to 5% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, back pain was reported in 3% of patients receiving quetiapine fumarate tablets (n
1% for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tabl
c)  In placebo-controlled clinical trials for the adjunct treatment of acute mania (up to 3 weeks) in adults, 
reported in 5% of patients receiving quetiapine fumarate tablets (n=196) compared to 3% for placebo (n=
from 100 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 

 
3.3.9   Neurologic Effects 

 
3.3.9.A   Quetiapine Fumarate 

Akathisia 

Altered mental status 

Asthenia 

Dizziness 

Dystonia 

Extrapyramidal disease 

Headache 

Insomnia 

Lethargy 

Parkinsonism 

Restless legs syndrome 

Sedated 
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Seizure 

Somnolence 

Tardive dyskinesia 

Tremor 

 
3.3.9.A.1   Akathisia 

a)  Incidence: less than 5% (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007) 
b)  During clinical trials for the treatment of schizophrenia in adults, akathisia was reported in less than 5
quetiapine fumarate extended-release tablets (Prod Info SEROQUEL(R)XR extended-release oral tablet
c)  Akathisia developed in a male patient with Parkinson's disease following the administration of quetiap
of dopamimetic psychosis. The 62-year-old man was taking levodopa at a daily dose of 400 milligrams (m
a dose of 12.5 to 25 mg daily for approximately 5 days, when he developed severe motor restlessness, a
pacing. His score on the Barnes Akathisia Scale (range, 0= no symptoms to 14=severe akathisia) reache
withdrawn and symptoms of akathisia completely resolved within 2 days (Prueter et al, 2003). 

 
3.3.9.A.2   Altered mental status 

a)  A 62-year-old man experienced acute mental status changes within 3 days of increasing his quetiapin
milligrams daily while symptoms resolved within 48 hours of discontinuing quetiapine. There was no clini
serotonin syndrome, or alcohol intoxication or withdrawal. Quetiapine is believed to be associated with th
changes due to the close temporal relationship between the onset and resolution of symptoms (Sim et al

 
3.3.9.A.3   Asthenia 

a)  Incidence: 5% to 10% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, asthenia was reported in 5% of patients receiving quetiapine fumarate tablets (n=
for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets,
c)  In placebo-controlled clinical trials for the adjunct treatment of acute mania (up to 3 weeks) in adults, 
in 10% of patients receiving quetiapine fumarate tablets (n=196) compared to 4% for placebo (n=203); do
to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 

 
3.3.9.A.4   Dizziness 

a)  Incidence: 9% to 18% (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR exte
tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, dizziness was reported in 11% of patients receiving quetiapine fumarate tablets (n
5% for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tabl
c)  In placebo-controlled clinical trials for the adjunct treatment of acute mania (up to 3 weeks) in adults, 
reported in 9% of patients receiving quetiapine fumarate tablets (n=196) compared to 6% for placebo (n=
from 100 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
d)  In placebo-controlled clinical trials for the treatment of bipolar depression (up to 8 weeks) in adults, di
in 18% of patients receiving quetiapine fumarate tablets (n=698) compared to 7% for placebo (n=347); d
to 600 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
e)  In placebo-controlled clinical trials for the treatment of schizophrenia (up to 6 weeks) in adults, dizzine
10% of patients receiving quetiapine fumarate extended-release tablets (n=951) compared to 4% for plac
ranged from 300 to 800 mg (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 

 
3.3.9.A.5   Dystonia 

a)  Incidence: less than 5% (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007) 
b)  During the first few days after initiating treatment with an antipsychotic medication, symptoms of dysto
susceptible individuals. Symptoms may include spasm of neck muscles, which may progress to tightenin
swallowing difficulty, breathing difficulty, and/or protrusion of the tongue. These symptoms can occur at lo
often occur (and occur with a greater severity) with high potency and at higher doses of first generation a
medications. Males and younger age groups appear to be at greater risk for developing acute dystonia (P
(R) oral tablets, 2008a). 
c)  During clinical trials for the treatment of schizophrenia in adults, dystonia was reported in less than 5%
quetiapine fumarate extended-release tablets (Prod Info SEROQUEL(R)XR extended-release oral tablet
d)  A 43-year-old Caucasian woman developed acute dystonia after receiving four weeks of quetiapine th
dose of 400 milligrams (mg) daily. The woman experienced slow movement of her head to the right side,
increased incidence of involuntary movement when under stress. Dystonic movement of her head to the 
observed. The patient was cross-tapered to ziprasidone (80 mg/day) and symptoms of dystonia resolved
dose was reduced to 100 mg/day (Kropp et al, 2004). 
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3.3.9.A.6   Extrapyramidal disease 
a)  Incidence: 4% to 12% (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR exte
tablets, 2007) 
b)  In two placebo-controlled clinical trials of adult bipolar depression patients, extrapyramidal symptoms 
included akathisia, tremor, dyskinesia, dystonia, extrapyramidal disorder, involuntary muscle contractions
muscle rigidity and psychomotor hyperactivity) were reported in 12% of patients receiving quetiapine fum
or 600 mg) compared to 6% for placebo. Individual adverse events in these studies did not exceed 4% fo
(Prod Info SEROQUEL(R) oral tablets, 2007). 
c)  There were no differences in the incidence of extrapyramidal symptoms between groups receiving qu
tablets and placebo in three adult acute mania and three adult schizophrenia placebo-controlled clinical t
SEROQUEL(R) oral tablets, 2007) 
d)  In a 6-week, fixed-dose clinical trial of adult schizophrenia patients, extrapyramidal symptoms (which 
akathisia, akinesia, extrapyramidal syndrome, hypertonia, neck rigidity, hypokinesia, tremor and cogwhee
reported in 6%, 6%, 4%, 8% and 6% of patients receiving quetiapine fumarate tablets (75 milligrams (mg
300 mg/day, 600 mg/day, and 750 mg/day, respectively) compared to 16% for placebo (Prod Info SERO
2007). 
e)  In placebo-controlled clinical trials of adult schizophrenic patients, adverse reactions potentially relate
symptoms (akathisia, extrapyramidal disorder, dyskinesia, restlessness, dystonia, muscle rigidity, and tre
for 8% of patients receiving quetiapine fumarate extended-release tablets, 8% for patients receiving quet
tablets, and 5% for placebo; quetiapine doses ranged from 300 to 800 milligrams. Individual adverse eve
did not exceed 3% for any treatment group (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2
f)  The severity of extrapyramidal symptoms (EPS) with quetiapine therapy has not differed from that of p
trials (Garver, 2000a; Green, 1999a; Borison et al, 1996a; Fulton & Goa, 1995b; Anon, 1995a; Fabre et a

 
3.3.9.A.7   Headache 

a)  Incidence: tablets, 17% to 21% (Prod Info SEROQUEL(R) oral tablets, 2007); extended-release table
SEROQUEL(R)XR extended-release oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, headache was reported in 21% of patients receiving quetiapine fumarate tablets (
14% for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tab
c)  In placebo-controlled clinical trials for the adjunct treatment of acute mania (up to 3 weeks) in adults, 
reported in 17% of patients receiving quetiapine fumarate tablets (n=196) compared to 13% for placebo 
from 100 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
d)  Headache was reported 7.4% of adult schizophrenic patients taking quetiapine fumarate extended-re
a randomized, placebo-controlled, long-term trial (up to 12 months). After completion of an initial open la
with quetiapine fumarate extended-release tablets, stabilized patients were randomized to either continue
or switch to placebo (n=103) to determine the possibility of relapse (Prod Info SEROQUEL(R)XR extende
tablets, 2007). 

 
3.3.9.A.8   Insomnia 

a)  Incidence: tablets, 12% (Masand, 2000a; Green, 1999a; Borison et al, 1996a; Anon, 1995a; Fulton & 
al, 1995a); extended-release tablets, 8.5% (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2
b)  Insomnia was reported 8.5% of adult schizophrenic patients taking quetiapine fumarate extended-rele
a randomized, placebo-controlled, long-term trial (up to 12 months). At the completion of the initial open 
patients who were stabilized on quetiapine fumarate extended-release tablets were randomized to either
therapy or switch to placebo (n=103) to determine the possibility of relapse (Prod Info SEROQUEL(R)XR
oral tablets, 2007). 
c)  The adverse effect of insomnia has a 12% frequency with quetiapine use (Masand, 2000a; Green, 19
1996a; Anon, 1995a; Fulton & Goa, 1995b; Fabre et al, 1995a). 

 
3.3.9.A.9   Lethargy 

a)  Incidence: 5% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment of bipolar depression (up to 8 weeks) in adults, le
5% of patients receiving quetiapine fumarate tablets (n=698) compared to 2% for placebo (n=347); doses
600 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 

 
3.3.9.A.10   Parkinsonism 

a)  The results of a cohort study indicate that high-dose atypical antipsychotic therapy carries a similar ris
of parkinsonism as does typical antipsychotic therapy. In a population-based, retrospective cohort study,
and older) with evidence of dementia were followed for up to 1 year for the development of parkinsonism
with typical or atypical antipsychotic use. As compared with older adults receiving atypical antipsychotic t
olanzapine, risperidone, quetiapine), incident parkinsonism was 30% more likely to occur in those taking 
(i.e., chlorpromazine, haloperidol, perphenazine) (adjusted HR, 1.3; 95% CI, 1.04 to 1.58), and 60% less
patient who did not receive either therapy (HR, 0.4; 95% CI, 0.29 to 0.43). Older adults using higher pote
antipsychotics had almost a 50% greater risk of experiencing parkinsonism as compared with patients pr
antipsychotics (all were considered lower potency) (HR, 1.44; 95% CI, 1.13 to 1.84); however, in patients
potency typical antipsychotics, the risk of developing parkinsonism was no different from that in adults ta
antipsychotics (HR, 0.75; 95% CI. 0.48 to 1.15). In addition, a positive dose-related relationship was obse
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occurrence of incident parkinsonism and the use of atypical antipsychotics. The risk for developing parkin
than twice as great in patients using a high-dose atypical antipsychotic agent as compared with those pre
atypical antipsychotic agent (HR, 2.07; 95% CI, 1.42 to 3.02). Furthermore, patients taking a typical antip
to have a similar risk for the development of parkinsonism as patients receiving high-dose atypical antips
(p=ns). The authors conclude that atypical antipsychotics may not be safer than typical antipsychotics wh
are considered (Rochon et al, 2005). 

 
3.3.9.A.11   Restless legs syndrome 

a)  Restless legs, temporally related to quetiapine therapy, have been reported during post-marketing us
SEROQUEL(R) oral tablets, 2008a). 

 
3.3.9.A.12   Sedated 

a)  Incidence: tablets, 30% (Prod Info SEROQUEL(R) oral tablets, 2007); extended-release tablets, 13% 
SEROQUEL(R)XR extended-release oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment of bipolar depression (up to 8 weeks) in adults, se
in 30% of patients receiving quetiapine fumarate tablets (n=698) compared to 8% for placebo (n=347); d
to 600 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
c)  In placebo-controlled clinical trials for the treatment of schizophrenia (up to 6 weeks) in adults, sedatio
13% of patients receiving quetiapine fumarate extended-release tablets (n=951) compared to 7% for plac
ranged from 300 to 800 mg (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 

 
3.3.9.A.13   Seizure 

a)  Incidence: tablets, 0.5% (Prod Info SEROQUEL(R) oral tablets, 2007); extended-release tablets, 0.1%
SEROQUEL(R)XR extended-release oral tablets, 2007) 
b)  Seizures were reported in 0.5% of patients treated with quetiapine fumarate tablets (n=3490) compar
with active control drugs (n=527) and 0.2% for placebo (n=954) in clinical trials (Prod Info SEROQUEL(R
c)  During clinical trials, seizures were reported in 0.1% of patients treated with quetiapine fumarate exte
(n=951) compared to 0.9% for placebo (n=319) (Prod Info SEROQUEL(R)XR extended-release oral table
d)  Quetiapine fumarate should be used cautiously in patients with a history of seizures (Prod Info SERO
2007; Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 

 
3.3.9.A.14   Somnolence 

a)  Summary 
1)  Somnolence was commonly reported during quetiapine fumarate clinical trials, especially during 
periods (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR extended-release

b)  Incidence: tablets, 16% to 34% (Prod Info SEROQUEL(R) oral tablets, 2007); extended-release table
SEROQUEL(R)XR extended-release oral tablets, 2007) 
c)  In placebo-controlled clinical trials for the adjunct treatment of acute mania (up to 3 weeks) in adults, 
reported in 34% of patients receiving quetiapine fumarate tablets (n=196) compared to 9% for placebo (n
from 100 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
d)  In placebo-controlled clinical trials for the treatment of bipolar depression (up to 8 weeks) in adults, so
reported in 28% of patients receiving quetiapine fumarate tablets (n=698) compared to 7% for placebo (n
from 300 to 600 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
e)  Somnolence was reported in 18% of patients treated with quetiapine fumarate tablets compared to 11
schizophrenia trials (Prod Info SEROQUEL(R) oral tablets, 2007). 
f)  In clinical trials for the treatment of acute bipolar mania using quetiapine fumarate as monotherapy, so
reported in 16% of patients taking quetiapine fumarate tablets compared to 4% for placebo (Prod Info SE
tablets, 2007). 
g)  In placebo-controlled clinical trials for the treatment of schizophrenia (up to 6 weeks) in adults, somno
12% of patients receiving quetiapine fumarate extended-release tablets (n=951) compared to 4% for plac
ranged from 300 to 800 mg (Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 

 
3.3.9.A.15   Tardive dyskinesia 

a)  Incidence: tablets, 0.1% to 1% (Prod Info SEROQUEL(R) oral tablets, 2007); extended-release tablet
Info SEROQUEL(R)XR extended-release oral tablets, 2007) 
b)  A potentially irreversible tardive dyskinesia may develop in patients receiving antipsychotic drugs; this
duration of treatment and the cumulative dose. Less commonly, the syndrome can develop after brief tre
doses. Antipsychotics may mask the underlying process by suppressing the signs and symptoms of the s
prevalence of the syndrome appears to be highest among the elderly, especially elderly women; howeve
rely upon prevalence to estimate which patients are likely to develop the syndrome. The syndrome may r
completely upon discontinuation of the antipsychotic medication (Prod Info SEROQUEL(R) oral tablets, 2
SEROQUEL(R)XR extended-release oral tablets, 2007). 
c)  During clinical trials for the treatment of schizophrenia in adults, tardive dyskinesia was reported 0.1%
taking quetiapine fumarate tablets (Prod Info SEROQUEL(R) oral tablets, 2007). 
d)  During clinical trials for the treatment of schizophrenia in adults, tardive dyskinesia was reported in les
taking quetiapine fumarate extended-release tablets (Prod Info SEROQUEL(R)XR extended-release ora
e)  A 44-year-old woman with schizophrenia resistant to typical neuroleptic agents developed tardive dys
of quetiapine therapy. While receiving 150 milligrams of quetiapine daily she developed involuntary chore
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the tongue and jaw. Later, she also developed finger involvement. Quetiapine was discontinued and she
therapy which improved the tardive dyskinesia symptoms (Ghelber & Belmaker, 1999). 

 
3.3.9.A.16   Tremor 

a)  Incidence: tablets, 8% (Prod Info SEROQUEL(R) oral tablets, 2007); extended-release tablets, less th
SEROQUEL(R)XR extended-release oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the adjunct treatment of acute mania (up to 3 weeks) in adults, 
8% of patients receiving quetiapine fumarate tablets (n=196) compared to 7% for placebo (n=203); doses
800 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 
c)  During clinical trials for the treatment of schizophrenia in adults, tremor was reported in less than 5% 
quetiapine fumarate extended-release tablets (Prod Info SEROQUEL(R)XR extended-release oral tablet

 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Quetiapine Fumarate 

Amblyopia 

Disorder of lens 

 
3.3.10.A.1   Amblyopia 

a)  Incidence: 2% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, amblyopia was reported in 2% of patients receiving quetiapine fumarate tablets (n
1% for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tabl

 
3.3.10.A.2   Disorder of lens 

a)  Although a causal relationship has not been substantiated, lens changes in patients during long-term 
fumarate have been reported. Examination to detect cataract formation is recommended at initiation of tr
after beginning treatment, and every 6 months during the course of treatment (Prod Info SEROQUEL(R) 
Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 

 
3.3.12   Psychiatric Effects 

 
3.3.12.A   Quetiapine Fumarate 

Agitation 

Anxiety 

Suicidal thoughts 

 
3.3.12.A.1   Agitation 

a)  Incidence: 6% to 20% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, agitation was reported in 20% of patients receiving quetiapine fumarate tablets (n
17% for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tab
c)  In placebo-controlled clinical trials for the adjunct treatment of acute mania (up to 3 weeks) in adults, 
in 6% of patients receiving quetiapine fumarate tablets (n=196) compared to 4% for placebo (n=203); dos
to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 

 
3.3.12.A.2   Anxiety 

a)  Incidence: 4% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, anxiety was reported in 4% of patients receiving quetiapine fumarate tablets (n=7
for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets,

 
3.3.12.A.3   Suicidal thoughts 

a)  In two clinical studies involving patients with bipolar depression, the incidence of treatment emergent 
attempt during eight weeks of treatment was 1.7% and 2.6% in patients treated with quetiapine fumarate
(mg)/day (n=350) and 600 mg/day (n=348), respectively, and 2.0% in patients receiving placebo (Prod In
oral tablets, 2007). 
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3.3.14   Reproductive Effects 
 
3.3.14.A   Quetiapine Fumarate 

 
3.3.14.A.1   Priapism 

a)  Priapism was reported in one patient taking quetiapine fumarate tablets; a causal relationship has not
(Prod Info SEROQUEL(R) oral tablets, 2007). 

 
3.3.15   Respiratory Effects 

 
3.3.15.A   Quetiapine Fumarate 

Cough 

Hyperventilation 

Nasal congestion 

Pharyngitis 

Rhinitis 

 
3.3.15.A.1   Cough 

a)  Incidence: at least 1% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  During clinical trials for the treatment of schizophrenia in adults, increased cough was reported in at le
taking quetiapine fumarate tablets (Prod Info SEROQUEL(R) oral tablets, 2007). 

 
3.3.15.A.2   Hyperventilation 

a)  A 69-year-old African-American female, admitted for major depression with psychotic features, develo
acute respiratory alkalosis 3 days after being discharged from the hospital. At the time of the occurrence 
dose of quetiapine was 50 milligrams twice daily with concurrent treatments with metronidazole and mico
etiologies include a comorbid hypersensitivity to quetiapine or to the concomitant administration of metro
inhibit metabolism of quetiapine. Symptoms improved after discontinuation of quetiapine (Shelton et al, 2

 
3.3.15.A.3   Nasal congestion 

a)  Incidence: 5% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment of bipolar depression (up to 8 weeks) in adults, na
reported in 5% of patients receiving quetiapine fumarate tablets (n=698) compared to 3% for placebo (n=
from 300 to 600 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 

 
3.3.15.A.4   Pharyngitis 

a)  Incidence: 4% to 6% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, pharyngitis was reported in 4% of patients receiving quetiapine fumarate tablets (
3% for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tabl
c)  In placebo-controlled clinical trials for the adjunct treatment of acute mania (up to 3 weeks) in adults, 
reported in 6% of patients receiving quetiapine fumarate tablets (n=196) compared to 3% for placebo (n=
from 100 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 

 
3.3.15.A.5   Rhinitis 

a)  Incidence: 3% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, rhinitis was reported in 3% of patients receiving quetiapine fumarate tablets (n=71
for placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets,

 
3.3.16   Other 

Quetiapine 

Quetiapine Fumarate 

 
3.3.16.A   Quetiapine 
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3.3.16.A.1   Extrapyramidal disease 

See Drug Consult reference: NEUROLEPTIC-INDUCED EXTRAPYRAMIDAL REACTIONS 
 
3.3.16.B   Quetiapine Fumarate 

Death 

Fatigue 

Fever 

Neuroleptic malignant syndrome 

Pain 

 
3.3.16.B.1   Death 

a)  Results of a population-based, retrospective cohort study demonstrated that the use of conventional a
associated with an even greater risk for death than atypical antipsychotics when administered to elderly p
years and older) with dementia. Atypical versus no antipsychotic use and conventional versus atypical an
wise comparisons were made. A total of 27,259 matched pairs were identified and the dementia cohort w
place of residence (community versus long-term care facilities). In order to adjust for difference in baselin
propensity score matching was used. The primary outcome of the study was all-cause mortality. The risk
evaluated at 30, 60, 120, and 180 days after the antipsychotic medications were initially dispensed. Ther
significant increase in the risk for death at 30 days associated with new use of atypical antipsychotic med
with nonuse in both the community-dwelling cohort (adjusted hazard ratio (HR), 1.31 (95% confidence in
1.70); absolute risk difference, 0.2 percentage point) and long-term care cohort (adjusted HR, 1.55 (95%
absolute risk difference, 1.2 percentage points). For both cohorts, the risk associated with atypical antips
persist to 180 days. The risk for death associated with conventional antipsychotics was even greater than
with atypical antipsychotics. At 30 days, the adjusted HR for the community-dwelling cohort was 1.55 (95
and 1.26 (95% CI, 1.04 to 1.53) for the long-term care cohort (adjusted risk difference for both was 1.1 p
risk appeared to persist to 180 days for both groups. Some important limitations to the study include unk
confounders may influence the results and cause of death could not be examined (Gill et al, 2007). 
b)  Results of a population-based, retrospective cohort study demonstrated comparable to possibly great
associated with the use of conventional antipsychotic medications in the elderly (aged 65 years and olde
atypical antipsychotic medications. The analysis excluded patients with cancer and included only new us
medications. The primary study outcome was 180-day all-cause mortality. A set of potential confounders
on healthcare utilization data within 6 months before the initiation of antipsychotic medications. Of the 37
identified, 12,882 and 24,359 received conventional and atypical antipsychotic medications, respectively
the conventional drug group within the first 180 days was 14.1% compared with 9.6% in the atypical drug
mortality ratio, 1.47; 95% confidence interval (CI), 1.39 to 1.56). In the multi-variable analysis which cont
confounders, the adjusted mortality ratio for the risk of death within 180 days for conventional versus aty
1.32 (95% CI, 1.23 to 1.42). When the most frequently prescribed conventional antipsychotic drugs were
risperidone, the mortality ratio associated with haloperidol was 2.14 (95% CI, 1.86 to 2.45) and loxapine 
1.19 to 1.40), while there was no difference associated with olanzapine. The increased mortality risk for c
atypical drug therapy was greatest when doses higher (above median) doses were used (mortality ratio 1
1.86) and also during the first 40 days of therapy (mortality ratio 1.6; 95% CI, 1.42 to 1.8). Confirmatory a
multi-variable Cox regression, propensity score, and instrumental variable estimation confirmed the resu
(Schneeweiss et al, 2007). 
c)  The findings of one meta-analysis suggest that there may be a small increased risk of death associat
atypical antipsychotic agents for the treatment of dementia in elderly patients. The study analysis (n=511
randomized, double-blind, placebo-controlled, parallel group trials of antipsychotic use (i.e., aripiprazole 
(n=5), quetiapine (n=3), risperidone (n=5)) in elderly patients (weighted mean age, 81.2 years) with deme
occurred more often in patients receiving atypical antipsychotic therapy as compared with placebo (118 (
respectively). The overall odds ratio, as assessed by meta-analysis, for death in elderly patients receivin
antipsychotics as compared with placebo was 1.54 (95% CI, 1.06 to 2.23; p=0.02), and the risk differenc
0.004 to 0.02; p=0.01). Overall, the relative risk associated with atypical antipsychotic use was 1.65 (95%
p=0.003); however this increased risk was only identified when all drugs were pooled for analysis; meta-a
drugs did not show a statistically significant increased risk. A similar dropout rate was observed between
placebo-treated patients (32.2% vs 31.4%, respectively), with no significant difference in dropouts found 
(Schneider et al, 2005). 
d)  The results of a retrospective cohort study indicate that conventional antipsychotic agents are at least
antipsychotic agents to increase the risk of death among elderly patients 65 years of age or older. The st
new users of conventional agents (mean age, 83.2 years) and 13,748 new users of atypical agents (mea
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higher adjusted relative risk of death was associated with the use of conventional antipsychotics as comp
antipsychotics at all time points studied after beginning therapy (within 180 days: RR, 1.37; 95% CI, 1.27
days: RR, 1.56; 95% CI, 1.37 to 1.78; 40 to 79 days: RR, 1.37; 95% CI, 1.19 to 1.59; 80 to 180 days: RR
1.41). In addition, the adjusted risks of death observed in patients with dementia (RR, 1.29; 95% CI, 1.15
dementia (RR, 1.45; 95% CI, 1.30 to 1.63), in a nursing home (RR, 1.26; 95% CI, 1.08 to 1.47), or not in 
1.42; 95% CI, 1.29 to 1.56) were also higher with the use of conventional antipsychotic therapy as compa
antipsychotic use. This risk appeared to be dose-related and was greater with the use of higher dose (i.e
median) conventional antipsychotics (RR, 1.73; 95% CI, 1.57 to 1.90). Additional studies which specifica
optimum care of elderly patients requiring antipsychotic therapy are needed so that appropriate guidance
intervention can be provided (Wang et al, 2005). 

 
3.3.16.B.2   Fatigue 

a)  Incidence: 10% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment of bipolar depression (up to 8 weeks) in adults, fa
10% of patients receiving quetiapine fumarate tablets (n=698) compared to 8% for placebo (n=347); dos
600 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 2007). 

 
3.3.16.B.3   Fever 

a)  Incidence: 2% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, fever was reported in 2% of patients receiving quetiapine fumarate tablets (n=719
placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 20

 
3.3.16.B.4   Neuroleptic malignant syndrome 

a)  Incidence: rare (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR extended-r
2007) 
b)  A 20-year-old man developed neuroleptic malignant syndrome (NMS) within 8 to 9 weeks of starting q
treatment of unprovoked aggression. The patient's medical history included severe mental retardation (IQ
of frequent unprovoked episodes of aggression, and treatment with haloperidol 5 mg/day for 14 months w
symptoms. Quetiapine (100 mg/day) was added to the haloperidol therapy to help control the aggression
developed increased salivation, profuse perspiration, daytime drowsiness, decreased psychomotor activ
emotional reactivity within 4 to 5 days of starting the quetiapine. The symptoms persisted for 5 weeks an
haloperidol was decreased to 2.5 mg/day and the quetiapine was increased to 200 mg/day. Additionally, 
started on lorazepam up to 5 mg/day. Within 3 weeks, the symptoms worsened and the patient develope
grade fever and later developed difficulty in walking with stiffness of the entire body, coarse tremors, high
sensorium, and difficulty in swallowing with regurgitation of both liquids and solids. Upon physical examin
muscular rigidity, profuse perspiration and elevated blood pressure. Laboratory analyses revealed leukoc
creatinine phosphokinase (greater than ten fold increase), myoglobinuria, and mild renal impairment. The
a recent history of strenuous physical exercise, exposure to high ambient temperatures or any concomita
counter medications. Computed tomography of the brain and cerebrospinal fluid analysis did not reveal a
patient was diagnosed with NMS and all psychotropic medications were discontinued. Bromocriptine 7.5 
consequently started along with supportive management. Within 48 hours the patient experienced a decr
perspiration, and his blood pressure stabilized. By the 4th day of treatment with bromocriptine his muscu
however, he developed patchy pneumonitis and was treated with antibiotics. Despite the treatment with a
respiratory status continued to decline and he died on the 10th day. Authors concluded a temporal relatio
initiation of quetiapine and the onset of NMS symptoms (Dan et al, 2009). 
c)  Based on a retrospective medication review, quetiapine was a probable cause of neuroleptic maligna
a 34-year-old male. His past medical history included a childhood accident resulting in severe brain dam
mental retardation, and seizures was hospitalized for mental status changes, tremors, temperature of 39
(C), and was subsequently diagnosed with (NMS) accompanied by extrapyramidal effects (EPS). During
patient experienced lead pipe rigidity, tachycardia, and high creatine kinase (CK) level. His medications i
200 mg three times per day, guanfacine 2 mg/day, carbamazepine 400 mg every 12 hours, valproic acid 
and lorazepam 2 mg (frequency unknown). Quetiapine was discontinued on hospital day 2, and the patie
traditional treatment for NMS, which included bromocriptine 2.5 mg via a gastric feeding tube every 8 hou
dantrolene 1 mg/kg. On day 3, the patient continues to have high fever (41 degrees C), became hypoxic
intubated. Midazolam drip was started and titrated per hospital protocol to sedate the patient, bromocript
mg every 8 hours, and an infusion of 0.45% NaCl with sodium bicarbonate was started due to a high CK 
international units per liter (L) and serum creatine levels up to 1.4 mcg/mL. Further, IV norepinephrine dr
because the patient was not hemodynamically stable. On day 6, his blood cell counts remained stable, th
NaCl with sodium bicarbonate was discontinued and bromocriptine was decreased to 2.5 mg every 6 hou
level and temperature have decreased (4450 international units/L and 39.3 degrees C, respectively). On 
of NMS had resolved. The Naranjo probability scale suggested that quetiapine was the probable cause o
is not common for atypical antipsychotic drugs to cause NMS with associated EPS as reported in this cas
cases of NMS due to quetiapine identified in the literature and 75% of these cases had reactions that inc
et al, 2009). 
d)  Neuroleptic malignant syndrome (NMS), which can manifest clinically with hyperpyrexia, muscle rigid
instability, altered mental status, elevated CPK levels, myoglobinuria, and acute renal failure has been re
antipsychotic substances, including quetiapine fumarate. If neuroleptic malignant syndrome does occur, 
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medications and other drugs not essential to concurrent therapy should be discontinued, intensive sympt
monitoring should be initiated, and treatment of any concomitant serious medical problems should occur
of reintroduction of antipsychotics after a patient has experienced NMS should be taken; recurrences hav
(Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR extended-release oral tablets
e)  A 44-year-old woman with a history of schizoaffective disorder and 3 earlier episodes of neuroleptic m
(NMS) presented with fever, decreased level of consciousness, rigidity, and urinary incontinence. Her me
quetiapine 200 milligrams/day (mg/day), clozapine 400 mg/day, divalproex sodium 750 mg/day, lamotrig
clonazepam 4 mg/day. She was found to have bilateral pneumonia and highly elevated creatine phospho
Antibiotics and oral bromocriptine 1.25 mg twice daily were started; antipsychotics were withheld. When 
day 3, she showed paranoid delusions. Clozapine, divalproex sodium, lamotrigine, and clonazepam were
hospital day 4, her temperature was normal and her CPK level reduced. Ten days later her CPK level wa
returned to her baseline mental status. Although some of the findings could be attributable to pneumonia
symptoms and the previous history of NMS supported the diagnosis of NMS in this instance (Bourgeois e

 
3.3.16.B.5   Pain 

a)  Incidence: 7% (Prod Info SEROQUEL(R) oral tablets, 2007) 
b)  In placebo-controlled clinical trials for the treatment (monotherapy) of schizophrenia (up to 6 weeks) a
to 12 weeks) in adults, pain was reported in 7% of patients receiving quetiapine fumarate tablets (n=719)
placebo (n=404); doses ranged from 75 to 800 milligrams/day (Prod Info SEROQUEL(R) oral tablets, 20

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info SEROQUEL(R) oral tablets, 

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) 
controlled studies in women or studies in women and animals are not available. Drugs should be given only if
justifies the potential risk to the fetus. 

2)  Australian Drug Evaluation Committee's (ADEC) Category: B3(Australian Government Department of Health a
Therapeutic Goods Administration, 2006) 

a)  Drugs which have been taken by only a limited number of pregnant women and women of childbearing ag
in the frequency of malformation or other direct or indirect harmful effects on the human fetus having been ob
animals have shown evidence of an increased occurrence of fetal damage, the significance of which is consid
humans. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Unknown 
4)  Clinical Management 

a)  There are no adequate and well-controlled studies in pregnant women. Two cases of quetiapine use durin
produced no abnormalities in the infants (Gentile, 2006; Tenyi et al, 2003). Until more information is available
quetiapine during pregnancy only if the potential benefit to the mother justifies the potential risk to the fetus (P
(R) oral tablets, 2007). 

5)  Literature Reports 
a)  A prospective, observational study of 54 women (mean age, 30.7 years) recruited from the Emory Women
program exposed to antipsychotic medication during pregnant showed permeability of the placental barrier. O
determined by maternal and umbilical cord blood samples taken at delivery and though data collected from m
medical records. Placental passage showed a significant difference between antipsychotic medications, olanz
CI, 46.8%-97.5%) being the highest, followed by haloperidol 65.5% (95% CI, 40.3%-90.7%), risperidone 49.2
84.8%), and quetiapine 24.1% (95% CI, 18.7%-29.5%), showing the lowest placental passage. In the quetiap
there was one case of preterm labor (< less than 37 weeks gestation) and 2 infants that required neonatal int
admission. Seven neonates developed respiratory complications and 2 developed cardiovascular events. Low
2500 g) occurred in one infant (Newport et al, 2007). 
b)  Treatment of a 33-year-old woman with fluvoxamine 200 mg/day and quetiapine 400 mg/day during her se
resulted in an uneventful pregnancy and the birth of a healthy female infant. The patient was being treated wi
quetiapine when she was diagnosed with a severe postpartum psychotic depression after the birth of her first
attempts at reducing her medication led to relapse. After being informed of the risk-benefit of fluvoxamine/que
during pregnancy, the patient decided to go forward with a second pregnancy while maintaining her drug regi
and quetiapine with the addition of folate 5 mg/day throughout the pregnancy. The patient gained 9 kg with no
psychiatric instability. Routine biochemical tests were within the normal range and 5 echographic reports foun
abnormalities. The presence of an intrauterine myoma led to an elective caesarean-section. A healthy female
g and measuring 49 cm in length was delivered, with Apgar scores of 9 and 10 at 1 minute and 5 minutes, res
2006). 
c)  One case report describes the maternal use of quetiapine 300 to 400 mg throughout gestation, and the su
healthy male infant without abnormality. At 6 months of age, the infant was developing normally (Tenyi et al, 2
d)  In pregnant rats and rabbits treated with quetiapine 0.3 to 2.4 times the maximum recommended human d
to 2.4 times the MRHD, no teratogenicity was observed. However, embryo/fetal toxicity was observed in rats 
0.6 to 2.4 times the MRHD and 1.2 to 2.4 times the MRHD, respectively. The high quetiapine dose in rats and
produced maternal toxicity. In a perio/postnatal reproductive study in rats, no quetiapine-related effects were 
0.12, and 0.24 the MRHD. There were, however, increased fetal and pup death and decreased mean litter we
MRHD (Prod Info SEROQUEL(R) oral tablets, 2007). 

B)  Breastfeeding 
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1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 
a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk wh
breastfeeding. Weigh the potential benefits of drug treatment against potential risks before prescribing this dr
breastfeeding. 

2)  Clinical Management 
a)  Limited data on the safety of quetiapine in nursing infants demonstrates no evidence of toxicity (Rampono
2006). It is recommended that nursing woman who are receiving quetiapine should not breast-feed (Prod Info
tablets, 2007). If quetiapine treatment is required in a nursing mother, monitor infant progress and periodically
in the infant's plasma (Rampono et al, 2007). 

3)  Literature Reports 
a)  A case report of a 26-year-old woman prescribed quetiapine while breast-feeding her 3-month-old infant d
plasma (M:P) ratio of 0.29 (an estimated relative infant dose of 0.09% of the maternal weight-adjusted dose) 
of exposure generally acceptable for breast-feeding. The woman was prescribed quetiapine 400 mg at night f
treatment of nonresponsive depression with concomitant chronic pain. At 16 months prior to the study, she w
quetiapine 300 mg with an increase to 400 mg during month 4 of her pregnancy and continuing to the study d
treated with oxycodone 20 mg 3 times daily and fluoxetine 40 mg daily during gestation and up to the study d
weighing 3.4 kg (50th percentile) was delivered at week 37. On the study day, the 3-month-old infant weighed
percentile). During the study, the infant was receiving oral morphine 120 mcg 3 times daily for opioid depende
fed 6 to 7 times daily. Blood samples were collected immediately prior to the mother's quetiapine dose and 5 
elimination phase (between 12.8 and 23.1 hours after the dose). Due to limited plasma concentration measur
quetiapine dosing, the M:P ratio, calculated using the milk and average plasma concentration during the elim
0.29 (0.09% of the maternal weight-adjusted dose). The infant's plasma contained quetiapine 1.4 mcg/L equiv
maternal plasma concentration. Upon clinical examination, the infant was healthy and his Denver age was the
chronological age (Rampono et al, 2007). 
b)  Treatment with fluvoxamine 200 mg/day and quetiapine 400 mg/day in a 33-year-old woman during her se
resulted in an uneventful pregnancy and the birth of a healthy female infant weighing 2600 g and measuring 4
Apgar scores of 9 and 10 at 1 minute and 5 minutes, respectively. The patient chose to breast-feed; however
to supplement her breast milk due to insufficient milk production. In the 3 months that the infant received brea
with formula, no adverse effects were detected and the infant continues to develop normally (Gentile, 2006). 

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

Drug-Lab Modifications 

 
3.5.1   Drug-Drug Combinations 

Acecainide 

Ajmaline 

Amiodarone 

Amitriptyline 

Amobarbital 

Amoxapine 

Amprenavir 

Aprindine 

Aprobarbital 

Arsenic Trioxide 
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Astemizole 

Atazanavir 

Azimilide 

Bepridil 

Betamethasone 

Bretylium 

Butabarbital 

Butalbital 

Carbamazepine 

Chloral Hydrate 

Chloroquine 

Chlorpromazine 

Cisapride 

Clarithromycin 

Cortisone 

Darunavir 

Deflazacort 

Dehydroepiandrosterone 

Desipramine 

Dexamethasone 

Dibenzepin 

Disopyramide 

Dofetilide 

Dolasetron 

Doxepin 

Droperidol 

Encainide 

Enflurane 
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Erythromycin 

Eterobarb 

Flecainide 

Fluconazole 

Fluoxetine 

Fosamprenavir 

Foscarnet 

Fosphenytoin 

Gemifloxacin 

Halofantrine 

Haloperidol 

Halothane 

Hydrocortisone 

Hydroquinidine 

Ibutilide 

Imipramine 

Indinavir 

Isoflurane 

Isradipine 

Itraconazole 

Ketoconazole 

Lidoflazine 

Lopinavir 

Lorcainide 

Mefloquine 

Mephobarbital 

Mesoridazine 

Methohexital 
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Methylprednisolone 

Nelfinavir 

Nortriptyline 

Octreotide 

Paramethasone 

Pentamidine 

Pentobarbital 

Phenobarbital 

Phenylalanine 

Phenytoin 

Pirmenol 

Prajmaline 

Prednisolone 

Prednisone 

Primidone 

Probucol 

Procainamide 

Prochlorperazine 

Propafenone 

Protriptyline 

Rifampin 

Risperidone 

Ritonavir 

Saquinavir 

Secobarbital 

Sematilide 

Sotalol 

Spiramycin 
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Sulfamethoxazole 

Tedisamil 

Telithromycin 

Terfenadine 

Thiopental 

Thioridazine 

Tipranavir 

Triamcinolone 

Trifluoperazine 

Trimethoprim 

Trimipramine 

Vasopressin 

Warfarin 

Zolmitriptan 

 
3.5.1.A   Acecainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of acecainide and quetiapine is not recommended due to the risk of additive eff
interval. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yamreud
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of acecainide and quetiapine is not recommended du
inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric mo
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
ventricular fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prol
quetiapine (Owens, 2001c). Concomitant use of Class III antiarrhythmic agents such as acecainide and q
additive effects on the QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.B   Ajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM
Prod Info Solian(R), 1999x; O'Brien et al, 1999p; Prod Info INVEGA(TM) extended-release oral tablets, 2006;
Duenas-Laita et al, 1999x; Agelink et al, 2001v; Lande et al, 1992w; Prod Info GEODON(R) intramuscular inje
2005; Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and incre
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended (
(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
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b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. Th
significant increases in the plasma concentrations of haloperidol when given concurrently with quinidine v
treatment alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL 
to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1
haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration (Tmax) we
changed, thereby suggesting to the authors that a tissue binding mechanism is more likely responsible fo
changes than an elimination alteration (Young et al, 1993). 

 
3.5.1.C   Amiodarone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of amiodarone and quetiapine is not recommended due to the risk of additive e
interval. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yamreud
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of amiodarone and quetiapine is not recommended d
inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric mo
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
ventricular fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prol
quetiapine (Owens, 2001c). Concomitant use of Class III antiarrhythmic agents such as amiodarone and
additive effects on the QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.D   Amitriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999c), sertindole (Agelink et al, 2001b), q
2001e), sultopride (Lande et al, 1992b), and zotepine (Sweetman, 2003). Even though no formal drug interac
been done, the coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod 
2001; Marshall & Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricular arrhyth
(R), 1999b).  

 
3.5.1.E   Amobarbital 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a barbiturate, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001c). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with barbiturates or other indu
P450 3A. Increased doses of quetiapine may be required to maintain control of psychotic symptoms in patien
and barbiturates. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by barbiturates 

 
3.5.1.F   Amoxapine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999c), sertindole (Agelink et al, 2001b), q
2001e), sultopride (Lande et al, 1992b), and zotepine (Sweetman, 2003). Even though no formal drug interac
been done, the coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod 
2001; Marshall & Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
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6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricular arrhyth
(R), 1999b).  

 
3.5.1.G   Amprenavir 

1)  Interaction Effect: increased quetiapine plasma concentrations 
2)  Summary: In vitro studies indicated that quetiapine is metabolized by the CYP3A4 isozyme in the liver. Co
ketoconazole (200 mg once daily for 4 days), a potent CYP3A inhibitor, reduced oral clearance of quetiapine 
335% increase in maximum plasma concentration of quetiapine. Although not studied, a similar interaction co
other CYP3A inhibitors such as protease inhibitors. Therefore, caution and a reduced quetiapine dosage are 
quetiapine is administered to patients receiving protease inhibitors concomitantly (Prod Info SEROQUEL(R) o
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing quetiapine to patients who take protease inhibitors as
elevated quetiapine plasma concentrations. A reduced quetiapine dosage is recommended when administeri
protease inhibitors (Prod Info SEROQUEL(R) oral tablets, 2008a). 
7)  Probable Mechanism: inhibition of CYP3A-mediated quetiapine metabolism 

 
3.5.1.H   Aprindine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Coadministration of quetiapine with other drugs that potentially prolong the QTc interval, such a
be approached with caution. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring 
2001o; Larochelle et al, 1984). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of aprindine and quetiapine is not recommended due
inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric mo
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.I   Aprobarbital 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a barbiturate, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001c). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with barbiturates or other indu
P450 3A. Increased doses of quetiapine may be required to maintain control of psychotic symptoms in patien
and barbiturates. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by barbiturates 

 
3.5.1.J   Arsenic Trioxide 

1)  Interaction Effect: prolongation of the QTc interval and/or torsades de pointes 
2)  Summary: Arsenic trioxide can prolong the QT interval in some patients, which may result in ventricular ta
fibrillation, and torsades de pointes and should not be administered with other drugs that may prolong the QT
Trisenox(R), 2001a). Several antipsychotic agents have demonstrated QT prolongation including amisulpride
1999m), haloperidol (O'Brien et al, 1999i), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets
(Duenas-Laita et al, 1999p), sertindole (Agelink et al, 2001m), quetiapine (Owens, 2001s), sultopride (Lande 
ziprasidone (Prod Info GEODON(R) intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 20
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of arsenic trioxide and antipsychotics is not recomme
7)  Probable Mechanism: additive effects on QTc prolongation 
8)  Literature Reports 

a)  QT/QTc prolongation should be expected during treatment with arsenic trioxide and torsade de pointe
heart block has been reported. Over 460 ECG tracings from 40 patients with refractory or relapsed APL t
trioxide were evaluated for QTc prolongation. Sixteen of 40 patients (40%) had at least one ECG tracing 
greater than 500 msec. Prolongation of the QTc was observed between 1 and 5 weeks after arsenic triox
returned towards baseline by the end of 8 weeks after arsenic trioxide infusion. In these ECG evaluations
experience more pronounced QT prolongation than men, and there was no correlation with age (Prod Inf
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3.5.1.K   Astemizole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999h), quetiapine (Owens, 2001q), risperidone (Duenas-Laita et al, 1999n; Prod I
risperidone, 2002a), sertindole (Agelink et al, 2001l), sultopride (Lande et al, 1992k), and zotepine (Sweetma
no formal drug interaction studies have been done, the coadministration of astemizole and other drugs known
interval, including antipsychotics, is not recommended (Prod Info Hismanal(R), 1996). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of astemizole and agents that prolong the QT interva
antipsychotics, is not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  A total of 7 patients developed torsade de pointes after therapeutic use of haloperidol in high doses (M
1993e; Wilt et al, 1993c). Three patients developed the dysrhythmia after administration of 211 to 825 mg
2 days for agitated delirium. These 3 patients recovered from the initial episodes, but 1 patient subseque
arrest upon readministration of haloperidol. Four patients developed the dysrhythmia after administration
over 1 to 4 days for delirium associated with bacterial meningitis (1), status asthmaticus (2) or respiratory
patients recovered with no adverse sequelae.  

 
3.5.1.L   Atazanavir 

1)  Interaction Effect: increased quetiapine plasma concentrations 
2)  Summary: In vitro studies indicated that quetiapine is metabolized by the CYP3A4 isozyme in the liver. Co
ketoconazole (200 mg once daily for 4 days), a potent CYP3A inhibitor, reduced oral clearance of quetiapine 
335% increase in maximum plasma concentration of quetiapine. Although not studied, a similar interaction co
other CYP3A inhibitors such as protease inhibitors. Therefore, caution and a reduced quetiapine dosage are 
quetiapine is administered to patients receiving protease inhibitors concomitantly (Prod Info SEROQUEL(R) o
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing quetiapine to patients who take protease inhibitors as
elevated quetiapine plasma concentrations. A reduced quetiapine dosage is recommended when administeri
protease inhibitors (Prod Info SEROQUEL(R) oral tablets, 2008a). 
7)  Probable Mechanism: inhibition of CYP3A-mediated quetiapine metabolism 

 
3.5.1.M   Azimilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of azimilide and quetiapine is not recommended due to the risk of additive effec
If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yamreudeewong 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of azimilide and quetiapine is not recommended due 
inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric mo
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
ventricular fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prol
quetiapine (Owens, 2001c). Concomitant use of Class III antiarrhythmic agents such as azimilide and qu
additive effects on the QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.N   Bepridil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be anticipated 
other agents which lengthen the QT interval (Prod Info Geodon(TM), 2002a; Agelink et al, 2001c; Owens, 200
1999d; Prod Info Haldol(R), 1998a). In U.S. clinical trials, bepridil increased QT and QTc intervals which was 
torsades de pointes in approximately 1% of patients. Other drugs that increase the QT interval may exaggera
the QT interval observed with bepridil (Prod Info Vascor(R), 1997). Pimozide is contraindicated in patients tak
may prolong the QT interval (Prod Info Orap(R), 1999d). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of antipsychotics and agents that prolong the QT inte
is contraindicated. In particular, pimozide is contraindicated in individuals with congenital QT syndrome, patie
cardiac arrhythmias, or patients taking other drugs which may prolong the QT interval. 
7)  Probable Mechanism: additive effects on QT prolongation 
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8)  Literature Reports 
a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricular arrhyth
(R), 1999c).  
b)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking rispe
(Duenas-Laita et al, 1999d; Ravin & Levenson, 1997a).  

 
3.5.1.O   Betamethasone 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a glucocorticoid, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001b). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with glucocorticoids or other in
P450 3A. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by glucocorticoid

 
3.5.1.P   Bretylium 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of bretylium and quetiapine is not recommended due to the risk of additive effe
If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yamreudeewong 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of bretylium and quetiapine is not recommended due
inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric mo
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
ventricular fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prol
quetiapine (Owens, 2001c). Concomitant use of Class III antiarrhythmic agents such as bretylium and qu
additive effects on the QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.Q   Butabarbital 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a barbiturate, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001c). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with barbiturates or other indu
P450 3A. Increased doses of quetiapine may be required to maintain control of psychotic symptoms in patien
and barbiturates. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by barbiturates 

 
3.5.1.R   Butalbital 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a barbiturate, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001c). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with barbiturates or other indu
P450 3A. Increased doses of quetiapine may be required to maintain control of psychotic symptoms in patien
and barbiturates. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by barbiturates 

 
3.5.1.S   Carbamazepine 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving carbamazepine, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001a). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is indicated when quetiapine is administered with carbamazepine or other i
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cytochrome P450 3A. Increased doses of quetiapine may be required to maintain control of psychotic sympto
receiving quetiapine and carbamazepine. 
7)  Probable Mechanism: unknown 

 
3.5.1.T   Chloral Hydrate 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Chloral hydrate has been shown to prolong the QTc interval at the recommended therapeutic d
1986). Even though no formal drug interaction studies have been done, the administration of drugs known to 
interval, such as antipsychotics and chloral hydrate is not recommended. Several antipsychotic agents have d
prolongation including amisulpride (Prod Info Solian(R), 1999k), haloperidol (O'Brien et al, 1999g), quetiapine
risperidone (Duenas-Laita et al, 1999m), sertindole (Agelink et al, 2001k), sultopride (Lande et al, 1992j), and
2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of chloral hydrate and antipsychotics is not recomme
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  The overall incidence of QT interval prolongation with sertindole is estimated at 1.9% to 4%, and the p
developing torsades de pointes has been estimated at 0.13% to 0.21% (Brown & Levin, 1998a). Periodic
monitoring is required in the United Kingdom per sertindole's official labeling (Cardoni & Myer, 1997).  
b)  A total of 7 patients developed torsade de pointes after therapeutic use of haloperidol in high doses (M
1993d; Wilt et al, 1993b). Three patients developed the dysrhythmia after administration of 211 to 825 m
2 days for agitated delirium. These 3 patients recovered from the initial episodes, but 1 patient subseque
arrest upon readministration of haloperidol.  

 
3.5.1.U   Chloroquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Chloroquine has been shown to prolong the QTc interval at the recommended therapeutic dose
effect would be anticipated if administered with other agents which lengthen the QT interval (Prod Info Aralen
antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info Solian(R), 1999v), 
et al, 1999o), quetiapine (Owens, 2001ab), risperidone (Duenas-Laita et al, 1999w), sertindole (Agelink et al, 
(Lande et al, 1992u), and zotepine (Sweetman, 2004). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of antipsychotics and agents that prolong the QT inte
chloroquine is not recommended. 
7)  Probable Mechanism: additive effect on QT prolongation 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking risper
(Duenas-Laita et al, 1999v; Ravin & Levenson, 1997e).  

 
3.5.1.V   Chlorpromazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on the
recommended. Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info Co
Prod Info Stelazine(R), 2002; Prod Info Thorazine(R), 2002). Other phenothiazines may have similar effects, 
available. Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info 
haloperidol (O'Brien et al, 1999f), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), 
2001n), risperidone (Duenas-Laita et al, 1999l), sertindole (Agelink et al, 2001j), sultopride (Lande et al, 1992
Info GEODON(R) intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as pheno
antipsychotics, is not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.W   Cisapride 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be anticipated 
other agents which lengthen the QT interval (Prod Info Geodon(TM), 2002; Owens, 2001a; Prod Info Orap(R)
pointes and QT prolongation have been reported with cisapride (Prod Info Propulsid(R), 2000). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of antipsychotics and agents that prolong the QT inte

Page 33 of 82MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.24, page 33

Case 3:09-cv-00080-TMB     Document 78-31      Filed 03/24/2010     Page 160 of 209



cisapride, is contraindicated. In particular, pimozide is contraindicated in individuals with congenital QT syndr
history of cardiac arrhythmias, or patients taking other drugs which may prolong the QT interval. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricular arrhyth
(R), 1999).  
b)  Fatal QRS prolongation and QTc prolongation have been reported in patients taking risperidone (Due
1999a; Ravin & Levenson, 1997).  

 
3.5.1.X   Clarithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999b), quetiapine (Owens, 2001g), risperidone (Duenas-Laita et al, 1999e), sertin
2001d), sultopride (Lande et al, 1992c), and zotepine (Sweetman, 2004). Even though no formal drug interac
been done, concomitant use of clarithromycin and antipsychotic agents may cause additive effects on the QT
recommended (Prod Info Biaxin(R), 2002). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of clarithromycin and agents that prolong the QT inte
antipsychotics, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  A 32-year-old male with schizoaffective disorder and metabolic syndrome experienced a significant in
concentration following administration of quetiapine. The patient, hospitalized for acute psychotic sympto
50 mg quetiapine daily, with a gradual increase in dosage to 700 mg over 10 days. Psychotic symptoms 
weeks. On day 28, the patient developed a lower airway infection, and was orally treated with 750 mg su
clarithromycin along with his evening dose of quetiapine 400 mg. The following morning, 750 mg sultami
clarithromycin, and the morning 300-mg quetiapine dose were given. Within hours the patient became so
sample testing resulted in 826.8 microgram/L (normal range, 70 to 170 microgram/L). The patient develo
consciousness and respiratory depression. Quetiapine overdose was suspected and treatment was disco
levels were continually measured over the course of a week until complete recovery was achieved (Schu
2008). 
b)  A total of 7 patients developed torsade de pointes after therapeutic use of haloperidol in high doses (M
1993a; Wilt et al, 1993). Three patients developed the dysrhythmia after administration of 211 to 825 mg
2 days for agitated delirium. These 3 patients recovered from the initial episodes, but 1 patient subseque
arrest upon readministration of haloperidol. Four patients developed the dysrhythmia after administration
over 1 to 4 days for delirium associated with bacterial meningitis (1), status asthmaticus (2) or respiratory
patients recovered with no adverse sequelae.  
c)  Prolongation of the QTc interval was reported in 8 patients receiving risperidone (Prod Info Risperdal(
 

 
3.5.1.Y   Cortisone 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a glucocorticoid, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001b). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with glucocorticoids or other in
P450 3A. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by glucocorticoid

 
3.5.1.Z   Darunavir 

1)  Interaction Effect: increased quetiapine plasma concentrations 
2)  Summary: In vitro studies indicated that quetiapine is metabolized by the CYP3A4 isozyme in the liver. Co
ketoconazole (200 mg once daily for 4 days), a potent CYP3A inhibitor, reduced oral clearance of quetiapine 
335% increase in maximum plasma concentration of quetiapine. Although not studied, a similar interaction co
other CYP3A inhibitors such as protease inhibitors. Therefore, caution and a reduced quetiapine dosage are 
quetiapine is administered to patients receiving protease inhibitors concomitantly (Prod Info SEROQUEL(R) o
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing quetiapine to patients who take protease inhibitors as
elevated quetiapine plasma concentrations. A reduced quetiapine dosage is recommended when administeri
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protease inhibitors (Prod Info SEROQUEL(R) oral tablets, 2008a). 
7)  Probable Mechanism: inhibition of CYP3A-mediated quetiapine metabolism 

 
3.5.1.AA   Deflazacort 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a glucocorticoid, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001b). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with glucocorticoids or other in
P450 3A. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by glucocorticoid

 
3.5.1.AB   Dehydroepiandrosterone 

1)  Interaction Effect: reduced effectiveness of quetiapine 
2)  Summary: Dehydroepiandrosterone (DHEA) levels within the normal range of 100 to 400 microgram/decil
conducive for optimal treatment of patients with psychosis (Howard, 1992a). In case reports, patients have be
antipsychotics when DHEA levels were elevated (Howard, 1992a). Patients being treated with quetiapine sho
supplementation. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of dehydroepiandrosterone (DHEA) and quetiapine. If DHEA
treatment with dexamethasone 1 mg orally per day may be used to normalize DHEA levels. 
7)  Probable Mechanism: elevated dehydroepiandrosterone (DHEA) blood levels may reduce responsiveness
8)  Literature Reports 

a)  A 24-year-old female diagnosed with schizophrenia was resistant to daily doses of haloperidol 20 mill
fluphenazine 40 mg, lithium carbonate 1200 mg, and lithium carbonate 900 mg plus thioridazine 300 mg
Cushinoid with moon face, acne, facial hair, abdominal hair, and a 40 pound weight gain in the previous 
Dehydroepiandrosterone (DHEA) measured as part of an endocrine panel was 725 micrograms/deciliter 
to 400 mcg/dL). Dexamethasone 1 mg orally at bedtime resulted in substantial improvement within one w
appeared calmer, more alert with improved psychotic symptoms and ability to concentrate. At two weeks
level was within normal range (328 mcg/dL). The author concluded that elevated DHEA levels were asso
psychosis resistant to conventional antipsychotic therapy (Howard, 1992).  
b)  A 13-year-old male decompensated with a subsequent two-year period of emotional problems accom
of LSD, hashish, barbiturates, and alcohol. His mental status included bizarre, disorganized, delusional t
visual hallucinations, paranoia, lack of attention to personal hygiene, agitation, and combativeness. He w
chronic paranoid schizophrenia; schizophrenia, chronic undifferentiated type, and schizoaffective disorde
was resistant to daily doses of trifluoperazine 40 mg, chlorpromazine 400 mg, and imipramine 100 mg. H
to combination therapy with chlorpromazine 400 mg with thiothixene 80 mg, thioridazine 1000 mg, perph
lithium carbonate 1200 mg, clonazepam 4 mg, and carbamazepine 1200 mg daily. Baseline DHEA level 
mcg/dL. A seven-day suppression test with dexamethasone 1 mg orally at bedtime resulted in a normal D
mcg/dL. By day 5, psychosis improved and the patient was well-oriented, conversational, and was makin
Once dexamethasone was discontinued, rapid decompensation and florid psychosis ensued despite "sub
psychotropic medications". DHEA increased to 536 mcg/dL. The author concluded that elevated DHEA le
with florid psychosis resistant to conventional antipsychotic therapy (Howard, 1992).  

 
3.5.1.AC   Desipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999c), sertindole (Agelink et al, 2001b), q
2001e), sultopride (Lande et al, 1992b), and zotepine (Sweetman, 2003). Even though no formal drug interac
been done, the coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod 
2001; Marshall & Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricular arrhyth
(R), 1999b).  

 
3.5.1.AD   Dexamethasone 
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1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a glucocorticoid, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001b). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with glucocorticoids or other in
P450 3A. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by glucocorticoid

 
3.5.1.AE   Dibenzepin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999c), sertindole (Agelink et al, 2001b), q
2001e), sultopride (Lande et al, 1992b), and zotepine (Sweetman, 2003). Even though no formal drug interac
been done, the coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod 
2001; Marshall & Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricular arrhyth
(R), 1999b).  

 
3.5.1.AF   Disopyramide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM
Prod Info Solian(R), 1999x; O'Brien et al, 1999p; Prod Info INVEGA(TM) extended-release oral tablets, 2006;
Duenas-Laita et al, 1999x; Agelink et al, 2001v; Lande et al, 1992w; Prod Info GEODON(R) intramuscular inje
2005; Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and incre
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended (
(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. Th
significant increases in the plasma concentrations of haloperidol when given concurrently with quinidine v
treatment alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL 
to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1
haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration (Tmax) we
changed, thereby suggesting to the authors that a tissue binding mechanism is more likely responsible fo
changes than an elimination alteration (Young et al, 1993). 

 
3.5.1.AG   Dofetilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of dofetilide and quetiapine is not recommended due to the risk of additive effe
If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised. Dofetilide should b
2 days before any interacting drug is initiated (Yamreudeewong et al, 2003a). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of dofetilide and quetiapine is not recommended due
inducing life-threatening arrhythmias. Dofetilide should be stopped for at least 2 days before any interacting d
concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised. 
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7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
ventricular fibrillation, and torsades de pointes. Several antipsychotic agents have also demonstrated QT
including quetiapine (Owens, 2001c). Concomitant use of Class III antiarrhythmic agents such as dofetili
have additive effects on the QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.AH   Dolasetron 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999e), quetiapine (Owens, 2001l), risperidone (Duenas-Laita et al, 1999j), sertind
2001h), sultopride (Lande et al, 1992g), and zotepine (Sweetman, 2003). Even though no formal drug interac
been done, the coadministration of dolasetron and other drugs known to prolong the QTc interval, including a
recommended (Prod Info Anzemet(R), 1997a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of dolasetron and agents that prolong the QT interva
antipsychotics, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  In several studies, dolasetron resulted in significant, dose-related increases in mean PR, QRS, and Q
to baseline values. Measured changes in ECG parameters were transient, reversible, and asymptomatic
QRS intervals may be due to prolongation of maximum upstroke velocity (Vmax) due to binding of dolase
channels. The cause of QTc interval prolongation appears to be due to prolongation of the QRS interval,
rate, or both (Prod Info Anzemet(R), 1997; Hunt et al, 1995; Kris et al, 1994).  
b)  A total of 7 patients developed torsade de pointes after therapeutic use of haloperidol in high doses (M
1993c; Wilt et al, 1993a). Three patients developed the dysrhythmia after administration of 211 to 825 mg
2 days for agitated delirium. These 3 patients recovered from the initial episodes, but 1 patient subseque
arrest upon readministration of haloperidol. Four patients developed the dysrhythmia after administration
over 1 to 4 days for delirium associated with bacterial meningitis (1), status asthmaticus (2) or respiratory
patients recovered with no adverse sequelae.  
c)  Prolongation of the QTc interval was reported in 8 patients receiving risperidone (Prod Info Risperdal(
 

 
3.5.1.AI   Doxepin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999c), sertindole (Agelink et al, 2001b), q
2001e), sultopride (Lande et al, 1992b), and zotepine (Sweetman, 2003). Even though no formal drug interac
been done, the coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod 
2001; Marshall & Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricular arrhyth
(R), 1999b).  

 
3.5.1.AJ   Droperidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999l), quetiapine (Owens, 2001y), risperidone (Duenas-Laita et al, 1999s), sertind
2001q), sultopride (Lande et al, 1992r), and zotepine (Sweetman, 2003). Droperidol has been shown to prolo
the recommended therapeutic dose. Even though no formal drug interaction studies have been done, the coa
droperidol and other drugs known to prolong the QTc interval, including antipsychotics is not recommended (
2002). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of droperidol and antipsychotics is not recommended
7)  Probable Mechanism: additive cardiac effects 
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3.5.1.AK   Encainide 
1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Coadministration of quetiapine with other drugs that potentially prolong the QTc interval, such a
be approached with caution. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring 
2001o; Larochelle et al, 1984). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of encainide and quetiapine is not recommended due
inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric mo
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AL   Enflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be anticipated 
other agents which lengthen the QT interval (Agelink et al, 2001y; Owens, 2001ah; Prod Info Haldol(R), 1998
1992z). Even though no formal drug interaction studies have been done, antipsychotic agents should not be c
other drugs which are also known to prolong the QTc interval, including enflurane (Owens, 2001ah). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of enflurane and agents that prolong the QT interval,
antispychotics, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking risper
(Duenas-Laita et al, 1999aa; Ravin & Levenson, 1997h). 

 
3.5.1.AM   Erythromycin 

1)  Interaction Effect: increased quetiapine serum concentrations 
2)  Summary: Coadministration of ketoconazole (200 mg once daily for 4 days), a potent inhibitor of CYP3A, 
clearance of quetiapine by 84%, resulting in a 335% increase in maximum plasma concentration of quetiapine
studied, a similar interaction could be expected with other inhibitors of CYP3A (e.g., itraconazole, fluconazole
Therefore, use caution and a reduced quetiapine dosage when it is administered concomitantly with a potent 
including erythromycin (Prod Info SEROQUEL(R) oral tablets, 2008a). There may also be some potential for 
prolongation with the concomitant administration of erythromycin and quetiapine. Erythromycin significantly in
QTc interval versus baseline in a retrospective study of 49 patients (Oberg & Bauman, 1995). Erythromycin h
prolongation in combination with other drugs that prolong the QT interval (Prod Info PCE(R), 2000). Although
QT interval prolongation has been reported with quetiapine during postmarketing use (Prod Info SEROQUEL
2008a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution and a reduced quetiapine dose if it is administered concomitantly with e
Info SEROQUEL(R) oral tablets, 2008a). Monitor the patient for quetiapine adverse events (tardive dyskinesi
hypotension) as well as for QTc interval prolongation. 
7)  Probable Mechanism: inhibition of CYP3A-mediated quetiapine metabolism by erythromycin 

 
3.5.1.AN   Eterobarb 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a barbiturate, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001c). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with barbiturates or other indu
P450 3A. Increased doses of quetiapine may be required to maintain control of psychotic symptoms in patien
and barbiturates. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by barbiturates 

 
3.5.1.AO   Flecainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Coadministration of quetiapine with other drugs that potentially prolong the QTc interval, such a
be approached with caution. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring 
2001o; Prod Info Tambocor(R), 1998; Larochelle et al, 1984). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
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6)  Clinical Management: The concurrent administration of flecainide and quetiapine is not recommended due
inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric mo
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AP   Fluconazole 

1)  Interaction Effect: increased quetiapine serum concentrations 
2)  Summary: Coadministration of ketoconazole (200 mg once daily for 4 days), a potent inhibitor of CYP3A, 
clearance of quetiapine by 84%, resulting in a 335% increase in maximum plasma concentration of quetiapine
studied, a similar interaction could be expected with other inhibitors of CYP3A (e.g., itraconazole, fluconazole
Therefore, use caution and a reduced quetiapine dosage when it is administered concomitantly with a potent 
including fluconazole (Prod Info SEROQUEL(R) oral tablets, 2008a). There may also be some potential for ad
prolongation with the concomitant administration of fluconazole and quetiapine. Case reports have described 
prolongation and torsades de points associated with fluconazole (Khazan & Mathis, 2002; Wassmann et al, 1
result in ventricular tachycardia, ventricular fibrillation, and torsades de pointes. Although data are conflicting,
prolongation has been reported with quetiapine during postmarketing use (Prod Info SEROQUEL(R) oral tabl
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution and a reduced quetiapine dose if it is administered concomitantly with f
SEROQUEL(R) oral tablets, 2008a). Monitor the patient for quetiapine adverse events (tardive dyskinesia, so
hypotension) as well as for QTc interval prolongation. 
7)  Probable Mechanism: inhibition of CYP3A-mediated quetiapine metabolism by fluconazole 

 
3.5.1.AQ   Fluoxetine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose (
2001). Even though no formal drug interaction studies have been done, the coadministration of antipsychotics
known to prolong the QTc interval, including fluoxetine, is not recommended. Several antipsychotic agents ha
prolongation including amisulpride (Prod Info Solian(R), 1999o), quetiapine (Owens, 2001u), sertindole (Agel
sultopride (Lande et al, 1992n), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and antipsychotics is not recommended
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AR   Fosamprenavir 

1)  Interaction Effect: increased quetiapine plasma concentrations 
2)  Summary: In vitro studies indicated that quetiapine is metabolized by the CYP3A4 isozyme in the liver. Co
ketoconazole (200 mg once daily for 4 days), a potent CYP3A inhibitor, reduced oral clearance of quetiapine 
335% increase in maximum plasma concentration of quetiapine. Although not studied, a similar interaction co
other CYP3A inhibitors such as protease inhibitors. Therefore, caution and a reduced quetiapine dosage are 
quetiapine is administered to patients receiving protease inhibitors concomitantly (Prod Info SEROQUEL(R) o
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing quetiapine to patients who take protease inhibitors as
elevated quetiapine plasma concentrations. A reduced quetiapine dosage is recommended when administeri
protease inhibitors (Prod Info SEROQUEL(R) oral tablets, 2008a). 
7)  Probable Mechanism: inhibition of CYP3A-mediated quetiapine metabolism 

 
3.5.1.AS   Foscarnet 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Foscarnet can prolong the QT interval in some patients, which may result in ventricular tachyca
fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prolongation includi
Info Solian(R), 1999z), haloperidol (O'Brien et al, 1999q), quetiapine (Owens, 2001ag), risperidone (Duenas-
sertindole (Agelink et al, 2001x), sultopride (Lande et al, 1992y), and zotepine (Sweetman, 2003). Because a
prolong the QT interval and increase the risk of arrhythmias, the concurrent administration of foscarnet and a
recommended (Prod Info Foscavir(R), 1998; Ravin & Levenson, 1997g). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of foscarnet and antipsychotics is not recommended
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AT   Fosphenytoin 

1)  Interaction Effect: decreased quetiapine efficacy 
2)  Summary: Fosphenytoin is a prodrug of phenytoin and the same interactions that occur with phenytoin are
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with fosphenytoin (Prod Info Cerebyx(R), 1999). Coadministration of quetiapine 250 mg three times daily and
three times daily increased the mean oral clearance of quetiapine by 5-fold. Quetiapine is metabolized by cyt
isoenzymes, which are induced by the administration of phenytoin (Prod Info Seroquel(R), 1997). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Increased doses of quetiapine may be required to maintain control of psychotic sym
receiving quetiapine and fosphenytoin. Caution should be taken if fosphenytoin is withdrawn from therapy or 
inducing anticonvulsant. 
7)  Probable Mechanism: induction of quetiapine metabolism by phenytoin 

 
3.5.1.AU   Gemifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Although pharmacokinetic studies between gemifloxacin and drugs that prolong the QT interva
antipsychotics, have not been performed, gemifloxacin should be used cautiously in patients receiving antipsy
(Prod Info Factive(R), 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of two drugs that prolong the QT interval, such as ge
antipsychotics, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AV   Halofantrine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Halofantrine can prolong the QT interval in some patients, which may result in ventricular tachy
fibrillation, and torsades de pointes. Some antipsychotic agents prolong the QT interval and an additive effect
if administered with other agents which lengthen the QT interval (Agelink et al, 2001a; Owens, 2001d; Prod In
Prod Info Haldol(R), 1998; Lande et al, 1992a). The concurrent administration of halofantrine with antipsycho
recommended (Prod Info Halfan(R), 1998). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of halofantrine and an antipsychotic is not recommen
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AW   Haloperidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk, 20
(R), 2001a). Quetiapine may prolong the QT interval at therapeutic and toxic doses. Coadministration of halo
daily with quetiapine 300 mg twice daily did not alter the steady-state pharmacokinetics of quetiapine (Prod In
2003). Caution is advised with coadministration of drugs that potentially prolong the QTc interval. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is advised if haloperidol and quetiapine are used concomitantly. Screen pat
that may predispose to QT prolongation and torsade de pointes (i.e. cardiomyopathy, alcohol abuse, hypothy
ECG and electrolytes at baseline and throughout therapy. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Numerous case reports have described significant QTc prolongation and torsades de pointes (TdP) a
haloperidol. Hemodynamically significant ventricular tachyarrhythmias, ventricular fibrillation, asystole, an
reported. The risk of TdP appears to be greater with intravenous haloperidol, but has occurred with oral a
The risk increases with doses greater than 35 milligrams (mg) over 24 hours, though TdP has been asso
low as 10 mg administered intravenously over 4 hours. To prevent haloperidol-induced TdP, screen patie
dilated cardiomyopathy or alcohol abuse, testing for hypothyroidism before therapy, obtaining an electroc
and throughout therapy, and monitoring potassium, magnesium, and calcium. In patients with a baseline
milliseconds (msec), haloperidol should be used cautiously or an alternative agent should be used. Disco
the QTc increases more than 25% from baseline or if flattening of T-waves or development of U-waves o
Balk, 2003).  

 
3.5.1.AX   Halothane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be anticipated 
other agents which lengthen the QT interval (Agelink et al, 2001i; Owens, 2001m; Prod Info Solian(R), 1999i;
1998c; Lande et al, 1992h). Even though no formal drug interaction studies have been done, antipsychotic ag
coadministered with other drugs which may also prolong the QTc interval, including halothane (Owens, 2001m
3)  Severity: major 
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4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of halothane and agents that prolong the QT interval
antispychotics, is not recommended. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking risper
(Duenas-Laita et al, 1999k; Ravin & Levenson, 1997c).  

 
3.5.1.AY   Hydrocortisone 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a glucocorticoid, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001b). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with glucocorticoids or other in
P450 3A. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by glucocorticoid

 
3.5.1.AZ   Hydroquinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM
Prod Info Solian(R), 1999x; O'Brien et al, 1999p; Prod Info INVEGA(TM) extended-release oral tablets, 2006;
Duenas-Laita et al, 1999x; Agelink et al, 2001v; Lande et al, 1992w; Prod Info GEODON(R) intramuscular inje
2005; Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and incre
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended (
(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. Th
significant increases in the plasma concentrations of haloperidol when given concurrently with quinidine v
treatment alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL 
to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1
haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration (Tmax) we
changed, thereby suggesting to the authors that a tissue binding mechanism is more likely responsible fo
changes than an elimination alteration (Young et al, 1993). 

 
3.5.1.BA   Ibutilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of ibutilide and quetiapine is not recommended due to the risk of additive effect
concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yamreudeewong et
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ibutilide and quetiapine is not recommended due t
inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric mo
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
ventricular fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prol
quetiapine (Owens, 2001c). Concomitant use of Class III antiarrhythmic agents such as ibutilide and que
additive effects on the QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.BB   Imipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999c), sertindole (Agelink et al, 2001b), q
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2001e), sultopride (Lande et al, 1992b), and zotepine (Sweetman, 2003). Even though no formal drug interac
been done, the coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod 
2001; Marshall & Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricular arrhyth
(R), 1999b).  

 
3.5.1.BC   Indinavir 

1)  Interaction Effect: increased quetiapine plasma concentrations 
2)  Summary: In vitro studies indicated that quetiapine is metabolized by the CYP3A4 isozyme in the liver. Co
ketoconazole (200 mg once daily for 4 days), a potent CYP3A inhibitor, reduced oral clearance of quetiapine 
335% increase in maximum plasma concentration of quetiapine. Although not studied, a similar interaction co
other CYP3A inhibitors such as protease inhibitors. Therefore, caution and a reduced quetiapine dosage are 
quetiapine is administered to patients receiving protease inhibitors concomitantly (Prod Info SEROQUEL(R) o
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing quetiapine to patients who take protease inhibitors as
elevated quetiapine plasma concentrations. A reduced quetiapine dosage is recommended when administeri
protease inhibitors (Prod Info SEROQUEL(R) oral tablets, 2008a). 
7)  Probable Mechanism: inhibition of CYP3A-mediated quetiapine metabolism 

 
3.5.1.BD   Isoflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be anticipated 
other agents which lengthen the QT interval (Agelink et al, 2001w; Owens, 2001ae; Prod Info Solian(R), 1999
(R), 1998g; Lande et al, 1992x). Even though no formal drug interaction studies have been done, antipsychot
be coadministered with other drugs which are also known to prolong the QTc interval, including isoflurane (Ow
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of isoflurane and agents that prolong the QT interval,
antipsychotics, is not recommended. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking risper
(Duenas-Laita et al, 1999y; Ravin & Levenson, 1997f). 

 
3.5.1.BE   Isradipine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Isradipine can prolong the QT interval in some patients, which may result in ventricular tachyca
fibrillation, and torsades de pointes, and its use with other drugs known to cause QT prolongation is not recom
DynaCirc(R), 2000). Several antipsychotic agents have demonstrated QT prolongation including amisulpride 
1999f), haloperidol (O'Brien et al, 1999c), quetiapine (Owens, 2001i), risperidone (Duenas-Laita et al, 1999g)
al, 2001a), and zotepine (Sweetman, 2004). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of isradipine and an antipsychotic is not recommende
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BF   Itraconazole 

1)  Interaction Effect: increased quetiapine serum concentrations 
2)  Summary: In vitro studies indicated that quetiapine is metabolized by the CYP3A4 isozyme in the liver. Co
ketoconazole (200 mg once daily for 4 days), a potent CYP3A inhibitor, reduced oral clearance of quetiapine 
335% increase in maximum plasma concentration of quetiapine. Although not studied, a similar interaction co
other CYP3A inhibitors such as itraconazole. Therefore, caution and a reduced quetiapine dosage are recom
quetiapine is administered to patients receiving itraconazole concomitantly (Prod Info SEROQUEL(R) oral tab
3)  Severity: moderate 
4)  Onset: unspecified 
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5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing quetiapine to patients who take itraconazole as this m
quetiapine plasma concentrations. A reduced quetiapine dosage is recommended when administering conco
itraconazole (Prod Info SEROQUEL(R) oral tablets, 2008a). 
7)  Probable Mechanism: inhibition of CYP3A4-mediated quetiapine metabolism 

 
3.5.1.BG   Ketoconazole 

1)  Interaction Effect: increased quetiapine serum concentrations 
2)  Summary: In vitro studies indicated that quetiapine is metabolized by the CYP3A4 isozyme in the liver. Co
ketoconazole (200 mg once daily for 4 days), a potent inhibitor of CYP3A, reduced oral clearance of quetiapin
a 335% increase in maximum plasma concentration of quetiapine. Therefore, caution and a reduced quetiapi
recommended when quetiapine is administered to patients receiving ketoconazole concomitantly (Prod Info S
tablets, 2008a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for an increased incidence of quetiapine adverse effects and toxicit
somnolence, hypotension). A reduced quetiapine dosage is recommended when administering concomitantly
(Prod Info SEROQUEL(R) oral tablets, 2008a). 
7)  Probable Mechanism: inhibition of CYP3A4-mediated quetiapine metabolism by ketoconazole 

 
3.5.1.BH   Lidoflazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Lidoflazine has been shown to prolong the QTc interval at the recommended therapeutic dose 
1983). Even though no formal drug interaction studies have been done, the coadministration of antipsychotics
known to prolong the QTc interval is not recommended. Several antipsychotic agents have demonstrated QT
amisulpride (Prod Info Solian(R), 1999), haloperidol (O'Brien et al, 1999), quetiapine (Owens, 2001), risperido
al, 1999), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of lidoflazine and antipsychotics is not recommended
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BI   Lopinavir 

1)  Interaction Effect: increased quetiapine plasma concentrations 
2)  Summary: In vitro studies indicated that quetiapine is metabolized by the CYP3A4 isozyme in the liver. Co
ketoconazole (200 mg once daily for 4 days), a potent CYP3A inhibitor, reduced oral clearance of quetiapine 
335% increase in maximum plasma concentration of quetiapine. Although not studied, a similar interaction co
other CYP3A inhibitors such as protease inhibitors. Therefore, caution and a reduced quetiapine dosage are 
quetiapine is administered to patients receiving protease inhibitors concomitantly (Prod Info SEROQUEL(R) o
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing quetiapine to patients who take protease inhibitors as
elevated quetiapine plasma concentrations. A reduced quetiapine dosage is recommended when administeri
protease inhibitors (Prod Info SEROQUEL(R) oral tablets, 2008a). 
7)  Probable Mechanism: inhibition of CYP3A-mediated quetiapine metabolism 

 
3.5.1.BJ   Lorcainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Coadministration of quetiapine with other drugs that potentially prolong the QTc interval, such a
be approached with caution. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring 
2001o; Larochelle et al, 1984). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of lorcainide and quetiapine is not recommended due
inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric mo
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BK   Mefloquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, caution is advised if mefloquin
drugs which can prolong the QTc interval (Prod Info Lariam(R), 1999). Mefloquine was associated with signifi
in a study of 46 healthy subjects (Davis et al, 1996). Antipsychotics including haloperidol (Prod Info Haldol(R)
(Owens, 2001w), risperidone (Prod Info Risperdal(R) risperidone, 2000a), amisulpride (Prod Info Solian(R), 1
(Agelink et al, 2001p); sultopride (Lande et al, 1992p), and zotepine (Sweetman, 2004) have been shown to p
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at therapeutic doses. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if mefloquine and antipsychotics are used concomitantly. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.BL   Mephobarbital 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a barbiturate, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001c). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with barbiturates or other indu
P450 3A. Increased doses of quetiapine may be required to maintain control of psychotic symptoms in patien
and barbiturates. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by barbiturates 

 
3.5.1.BM   Mesoridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Although citing no data, the manufacturer of mesoridazine states that concomitant use with oth
prolong the QT interval is contraindicated (Prod Info Serentil(R), 2001). Several antipsychotic agents have de
prolongation including amisulpride (Prod Info Solian(R), 1999r), haloperidol (O'Brien et al, 1999k), paliperidon
(TM) extended-release oral tablets, 2006), quetiapine (Owens, 2001x), risperidone (Duenas-Laita et al, 1999r
et al, 2001o), sultopride (Lande et al, 1992q), ziprasidone (Prod Info GEODON(R) intramuscular injection, ora
zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as antips
mesoridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.BN   Methohexital 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a barbiturate, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001c). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with barbiturates or other indu
P450 3A. Increased doses of quetiapine may be required to maintain control of psychotic symptoms in patien
and barbiturates. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by barbiturates 

 
3.5.1.BO   Methylprednisolone 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a glucocorticoid, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001b). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with glucocorticoids or other in
P450 3A. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by glucocorticoid

 
3.5.1.BP   Nelfinavir 

1)  Interaction Effect: increased quetiapine plasma concentrations 
2)  Summary: In vitro studies indicated that quetiapine is metabolized by the CYP3A4 isozyme in the liver. Co
ketoconazole (200 mg once daily for 4 days), a potent CYP3A inhibitor, reduced oral clearance of quetiapine 
335% increase in maximum plasma concentration of quetiapine. Although not studied, a similar interaction co
other CYP3A inhibitors such as protease inhibitors. Therefore, caution and a reduced quetiapine dosage are 
quetiapine is administered to patients receiving protease inhibitors concomitantly (Prod Info SEROQUEL(R) o
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing quetiapine to patients who take protease inhibitors as
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elevated quetiapine plasma concentrations. A reduced quetiapine dosage is recommended when administeri
protease inhibitors (Prod Info SEROQUEL(R) oral tablets, 2008a). 
7)  Probable Mechanism: inhibition of CYP3A-mediated quetiapine metabolism 

 
3.5.1.BQ   Nortriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999c), sertindole (Agelink et al, 2001b), q
2001e), sultopride (Lande et al, 1992b), and zotepine (Sweetman, 2003). Even though no formal drug interac
been done, the coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod 
2001; Marshall & Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricular arrhyth
(R), 1999b).  

 
3.5.1.BR   Octreotide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Octreotide has been shown to prolong the QTc interval at the recommended therapeutic dose (
(R), 1999). Even though no formal drug interaction studies have been done, the coadministration of antipsych
known to prolong the QTc interval, including octreotide, is not recommended. Several antipsychotic agents ha
prolongation including amisulpride (Prod Info Solian(R), 1999t), haloperidol (O'Brien et al, 1999m), risperidon
1999t), sertindole (Agelink et al, 2001r), quetiapine (Owens, 2001z), sultopride (Lande et al, 1992s), and zote
2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of octreotide and antipsychotics is not recommended
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BS   Paramethasone 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a glucocorticoid, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001b). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with glucocorticoids or other in
P450 3A. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by glucocorticoid

 
3.5.1.BT   Pentamidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Pentamidine has been shown to prolong the QTc interval at the recommended therapeutic dos
1990). Even though no formal drug interaction studies have been done, the coadministration of antipsychotics
known to prolong the QTc interval, including pentamidine, is not recommended (Agelink et al, 2001e; Owens,
Haldol(R), 2001; Prod Info Solian(R), 1999e; Duenas-Laita et al, 1999f; Duenas-Laita et al, 1999f; Prod Info N
Metzger & Friedman, 1993b; Lande et al, 1992d). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pentamidine and antipsychotics is not recommend
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BU   Pentobarbital 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a barbiturate, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001c). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
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6)  Clinical Management: Caution is indicated when quetiapine is administered with barbiturates or other indu
P450 3A. Increased doses of quetiapine may be required to maintain control of psychotic symptoms in patien
and barbiturates. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by barbiturates 

 
3.5.1.BV   Phenobarbital 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a barbiturate, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001c). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with barbiturates or other indu
P450 3A. Increased doses of quetiapine may be required to maintain control of psychotic symptoms in patien
and barbiturates. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by barbiturates 

 
3.5.1.BW   Phenylalanine 

1)  Interaction Effect: increased incidence of tardive dyskinesia 
2)  Summary: Taking phenylalanine concomitantly with certain neuroleptic drugs may exacerbate tardive dysk
1992a). Abnormal phenylalanine metabolism in certain patients may lead to phenylalanine accumulation in th
reduced brain availability of other large neutral amino acids. This may interfere with the synthesis of catechol
1992a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if phenylalanine is administered with a neuroleptic agent. Monito
for signs of tardive dyskinesia. 
7)  Probable Mechanism: reduced brain availability of other large neutral amino acids and interference with ca
synthesis 
8)  Literature Reports 

a)  Phenylalanine tended to increase the incidence of tardive dyskinesia in patients taking neuroleptics in
groups of patients were studied: (1) patients with unipolar depression with tardive dyskinesia (n=11), (2) 
tardive dyskinesia with current or past exposure to greater than or equal to 100 milligrams (mg) of a chlo
for at least 3 months (n=10), and (3) patients with no tardive dyskinesia not previously exposed to a neur
Neuroleptic agents were taken during the study by 6 patients in group 1, and 5 patients in group 2. Patie
phenylalanine 100 mg/kilogram dissolved in orange juice after an overnight fast. Blood samples were obt
phenylalanine administration and 2 hours after administration. Three patients in group 1 (with tardive dys
highest postloading phenylalanine plasma levels, this group as a whole had higher (though nonsignifican
levels than the other groups. Tardive dyskinesia score (measured using the Abnormal Involuntary Movem
nonsignificantly increased in group 1. Postloading phenylalanine level and postloading AIMS scores were
positively correlated in group 1 (rs=0.347, p less than 0.05; Spearman correlation coefficient 0.543, p les
Postloading phenylalanine level and baseline AIMS scores demonstrated a trend toward correlation (rs=0
Spearman correlation coefficient 0.679, p less than 0.05). In all patients, phenylalanine loading increased
phenylalanine levels approximately eight-fold, and plasma tyrosine increased 2.5 times as a result of con
phenylalanine to tyrosine. Plasma levels of competing large neutral amino acids such as tryptophan decr
(Gardos et al, 1992).  

 
3.5.1.BX   Phenytoin 

1)  Interaction Effect: decreased quetiapine efficacy 
2)  Summary: Coadministration of quetiapine 250 mg three times daily and phenytoin 100 mg three times dai
oral clearance of quetiapine by 5-fold. Quetiapine is metabolized by cytochrome P450 3A4 isoenzymes, whic
administration of phenytoin (Prod Info Seroquel(R), 2003b; Wong et al, 2001a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Increased doses of quetiapine may be required to maintain control of psychotic sym
receiving quetiapine and phenytoin. Caution should be taken if phenytoin is withdrawn from therapy or replac
anticonvulsant. 
7)  Probable Mechanism: induction of quetiapine metabolism by phenytoin 
8)  Literature Reports 

a)  Coadministration of phenytoin with quetiapine significantly decreased the plasma concentration-time 
resulting in a 5-fold increase in oral clearance in patients with DSM-IV-diagnosed schizophrenia, schizoa
bipolar disorder. Seventeen patients participated in an open-label, nonrandomized, multiple-dose study t
pharmacokinetics and tolerability of quetiapine when administered alone or in combination with phenytoin
escalating doses of quetiapine from 25 to 250 mg three times daily on days 3 to 10. Maintenance doses 
administered on days 11 to 22. Phenytoin 100 mg three times daily was administered between days 13 a
under the concentration-time curve (AUC) from 0 to 8 hours after dosing at steady-state with quetiapine v
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phenytoin was 3642 ng hr/mL and 728 ng hr/mL , respectively (P equal 0.0001). The maximum plasma c
steady-state (Cmax, ss) for quetiapine versus quetiapine plus phenytoin was 1,048 ng/mL and 359 ng/m
Clearance over bioavailability (CL/F) for quetiapine alone versus quetiapine plus phenytoin was 80.3 L/h
respectively. The induction of cytochrome P450 3A4 by phenytoin is the most likely mechanism for the a
quetiapine metabolism (Wong et al, 2001).  

 
3.5.1.BY   Pirmenol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM
Prod Info Solian(R), 1999x; O'Brien et al, 1999p; Prod Info INVEGA(TM) extended-release oral tablets, 2006;
Duenas-Laita et al, 1999x; Agelink et al, 2001v; Lande et al, 1992w; Prod Info GEODON(R) intramuscular inje
2005; Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and incre
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended (
(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. Th
significant increases in the plasma concentrations of haloperidol when given concurrently with quinidine v
treatment alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL 
to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1
haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration (Tmax) we
changed, thereby suggesting to the authors that a tissue binding mechanism is more likely responsible fo
changes than an elimination alteration (Young et al, 1993). 

 
3.5.1.BZ   Prajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM
Prod Info Solian(R), 1999x; O'Brien et al, 1999p; Prod Info INVEGA(TM) extended-release oral tablets, 2006;
Duenas-Laita et al, 1999x; Agelink et al, 2001v; Lande et al, 1992w; Prod Info GEODON(R) intramuscular inje
2005; Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and incre
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended (
(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. Th
significant increases in the plasma concentrations of haloperidol when given concurrently with quinidine v
treatment alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL 
to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1
haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration (Tmax) we
changed, thereby suggesting to the authors that a tissue binding mechanism is more likely responsible fo
changes than an elimination alteration (Young et al, 1993). 

 
3.5.1.CA   Prednisolone 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a glucocorticoid, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001b). 
3)  Severity: major 
4)  Onset: unspecified 
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5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with glucocorticoids or other in
P450 3A. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by glucocorticoid

 
3.5.1.CB   Prednisone 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a glucocorticoid, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001b). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with glucocorticoids or other in
P450 3A. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by glucocorticoid

 
3.5.1.CC   Primidone 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a barbiturate, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001c). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with barbiturates or other indu
P450 3A. Increased doses of quetiapine may be required to maintain control of psychotic symptoms in patien
and barbiturates. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by barbiturates 

 
3.5.1.CD   Probucol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of drugs 
QTc interval is not recommended. Probucol has been shown to prolong the QTc interval (Gohn & Simmons, 1
Lorelco(R), 1991). Antipsychotics including haloperidol (Prod Info Haldol(R), 1998d), quetiapine (Owens, 200
Info Risperdal(R) risperidone, 2000), amisulpride (Prod Info Solian(R), 1999n), sertindole (Brown & Levin, 19
(Lande et al, 1992m), and zotepine (Sweetman, 2004) have been shown to prolong the QT interval at therape
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if probucol and antipsychotics are used concomitantly. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.CE   Procainamide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride, halope
paliperidone, quetiapine, risperidone, sertindole, sultopride, ziprasidone, and zotepine (Prod Info FANAPT(TM
Prod Info Solian(R), 1999x; O'Brien et al, 1999p; Prod Info INVEGA(TM) extended-release oral tablets, 2006;
Duenas-Laita et al, 1999x; Agelink et al, 2001v; Lande et al, 1992w; Prod Info GEODON(R) intramuscular inje
2005; Sweetman, 2003). Because Class IA antiarrhythmic agents may also prolong the QT interval and incre
arrhythmias, the concurrent administration of antipsychotics with a drug from this class is not recommended (
(TM) oral tablets, 2009; Prod Info Quinaglute(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  In an open-label QTc study of patients with schizophrenia or schizoaffective disorder (n=160), iloperid
day was associated with QTc prolongation of 9 msec (Prod Info FANAPT(TM) oral tablets, 2009). 
b)  QRS widening, QTc interval prolongation, and torsades de pointes may occur with disopyramide ther
Norpace(R), 1997).  
c)  The effects of combined therapy with quinidine (Class IA antiarrhythmic agent) and haloperidol (antip
studied by giving 12 healthy volunteers haloperidol 5 mg alone and with 250 mg of quinidine bisulfate. Th
significant increases in the plasma concentrations of haloperidol when given concurrently with quinidine v
treatment alone. The mean area under the concentration curve (AUC) was increased from 54.3 ng/h/mL 
to 103.2 ng/h/mL on combined therapy. The peak concentration (Cmax) also showed an increase from 1
haloperidol to 3.8 ng/mL on combined therapy. Half-life (T1/2) and time to peak concentration (Tmax) we
changed, thereby suggesting to the authors that a tissue binding mechanism is more likely responsible fo
changes than an elimination alteration (Young et al, 1993). 
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3.5.1.CF   Prochlorperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on the
recommended. Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info Co
Prod Info Stelazine(R), 2002; Prod Info Thorazine(R), 2002). Other phenothiazines may have similar effects, 
available. Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info 
haloperidol (O'Brien et al, 1999f), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), 
2001n), risperidone (Duenas-Laita et al, 1999l), sertindole (Agelink et al, 2001j), sultopride (Lande et al, 1992
Info GEODON(R) intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as pheno
antipsychotics, is not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.CG   Propafenone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Coadministration of quetiapine with other drugs that potentially prolong the QTc interval, such a
should be approached with caution. If concurrent use cannot be avoided, cautious dosing and telemetric mon
(Owens, 2001o; Larochelle et al, 1984). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of propafenone and quetiapine is not recommended 
inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric mo
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CH   Protriptyline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999c), sertindole (Agelink et al, 2001b), q
2001e), sultopride (Lande et al, 1992b), and zotepine (Sweetman, 2003). Even though no formal drug interac
been done, the coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod 
2001; Marshall & Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricular arrhyth
(R), 1999b).  

 
3.5.1.CI   Rifampin 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving rifampin, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with rifampin or other inducers
3A. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by rifampin 

 
3.5.1.CJ   Risperidone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Risperidone can prolong the QT interval in some patients, which may result in ventricular tachy
fibrillation, and torsades de pointes, and its use with other agents that may prolong the QT interval, such as q
recommended (Prod Info Risperdal(R), 2002; Owens, 2001r). Coadministration of risperidone 3 mg twice dail
mg twice daily did not alter the steady-state pharmacokinetics of quetiapine (Prod Info Seroquel(R), 2003a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 

Page 49 of 82MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.24, page 49

Case 3:09-cv-00080-TMB     Document 78-31      Filed 03/24/2010     Page 176 of 209



6)  Clinical Management: Because of the potential additive effects on the QT interval, the concurrent administ
and risperidone is not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Sometimes fatal QRS prolongation and QTc prolongation have been reported in patients taking risper
(Duenas-Laita et al, 1999o; Ravin & Levenson, 1997d; Gesell & Stephen, 1997; Lo Vecchio et al, 1996; B

 
3.5.1.CK   Ritonavir 

1)  Interaction Effect: increased quetiapine plasma concentrations 
2)  Summary: In vitro studies indicated that quetiapine is metabolized by the CYP3A4 isozyme in the liver. Co
ketoconazole (200 mg once daily for 4 days), a potent CYP3A inhibitor, reduced oral clearance of quetiapine 
335% increase in maximum plasma concentration of quetiapine. Although not studied, a similar interaction co
other CYP3A inhibitors such as protease inhibitors. Therefore, caution and a reduced quetiapine dosage are 
quetiapine is administered to patients receiving protease inhibitors concomitantly (Prod Info SEROQUEL(R) o
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing quetiapine to patients who take protease inhibitors as
elevated quetiapine plasma concentrations. A reduced quetiapine dosage is recommended when administeri
protease inhibitors (Prod Info SEROQUEL(R) oral tablets, 2008a). 
7)  Probable Mechanism: inhibition of CYP3A-mediated quetiapine metabolism 

 
3.5.1.CL   Saquinavir 

1)  Interaction Effect: increased quetiapine plasma concentrations 
2)  Summary: In vitro studies indicated that quetiapine is metabolized by the CYP3A4 isozyme in the liver. Co
ketoconazole (200 mg once daily for 4 days), a potent CYP3A inhibitor, reduced oral clearance of quetiapine 
335% increase in maximum plasma concentration of quetiapine. Although not studied, a similar interaction co
other CYP3A inhibitors such as protease inhibitors. Therefore, caution and a reduced quetiapine dosage are 
quetiapine is administered to patients receiving protease inhibitors concomitantly (Prod Info SEROQUEL(R) o
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing quetiapine to patients who take protease inhibitors as
elevated quetiapine plasma concentrations. A reduced quetiapine dosage is recommended when administeri
protease inhibitors (Prod Info SEROQUEL(R) oral tablets, 2008a). 
7)  Probable Mechanism: inhibition of CYP3A-mediated quetiapine metabolism 

 
3.5.1.CM   Secobarbital 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a barbiturate, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001c). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with barbiturates or other indu
P450 3A. Increased doses of quetiapine may be required to maintain control of psychotic symptoms in patien
and barbiturates. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by barbiturates 

 
3.5.1.CN   Sematilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of sematilide and quetiapine is not recommended due to the risk of additive effe
interval. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yamreud
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of sematilide and quetiapine is not recommended du
inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric mo
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
ventricular fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prol
quetiapine (Owens, 2001c). Concomitant use of Class III antiarrhythmic agents such as sematilide and q
additive effects on the QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.CO   Sotalol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of sotalol and quetiapine is not recommended due to the risk of additive effects
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concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yamreudeewong et
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of sotalol and quetiapine is not recommended due to
inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric mo
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
ventricular fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prol
quetiapine (Owens, 2001c). Concomitant use of Class III antiarrhythmic agents such as sotalol and queti
additive effects on the QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.CP   Spiramycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Spiramycin has been shown to prolong the QTc interval at the recommended therapeutic dose 
al, 1997). Even though no formal drug interaction studies have been done, the coadministration of antipsycho
known to prolong the QTc interval, including spiramycin, is not recommended. Several antipsychotic agents h
prolongation including amisulpride (Prod Info Solian(R), 1999u), haloperidol (O'Brien et al, 1999n), quetiapine
risperidone (Duenas-Laita et al, 1999u), sertindole (Agelink et al, 2001s), sultopride (Lande et al, 1992t), and 
2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of spiramycin and antipsychotics is not recommende
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CQ   Sulfamethoxazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Cotrimoxazole has been shown to prolong the QTc interval at the recommended therapeutic do
1987). Even though no formal drug interaction studies have been done, the coadministration of antipsychotics
known to prolong the QTc interval, including cotrimoxazole, is not recommended. Several antipsychotic agen
QT prolongation including amisulpride (Prod Info Solian(R), 1999g), haloperidol (O'Brien et al, 1999d), quetia
risperidone (Duenas-Laita et al, 1999h), sertindole (Agelink et al, 2001f), sultopride (Lande et al, 1992e), and 
2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of cotrimoxazole and antipsychotics is not recommen
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CR   Tedisamil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concurrent use of tedisamil and quetiapine is not recommended due to the risk of additive effec
If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yamreudeewong 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of tedisamil and quetiapine is not recommended due 
inducing life-threatening arrhythmias. If concurrent use cannot be avoided, cautious dosing and telemetric mo
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  Class III antiarrhythmics have been shown to prolong the QT interval, which may result in ventricular 
ventricular fibrillation, and torsades de pointes. Several antipsychotic agents have demonstrated QT prol
quetiapine (Owens, 2001c). Concomitant use of Class III antiarrhythmic agents such as tedisamil and qu
additive effects on the QT interval and is not recommended (Yamreudeewong et al, 2003). 

 
3.5.1.CS   Telithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Some antipsychotic agents prolong the QT interval and an additive effect would be anticipated 
other agents which lengthen the QT interval (Agelink et al, 2001g; Owens, 2001k; Prod Info Haldol(R), 1998b
Even though no formal drug interaction studies have been done, antipsychotic agents should not be coadmin
drugs which are also known to prolong the QTc interval, including telithromycin (Owens, 2001k). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent administra
and an antipsychotic is not recommended. 
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7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Fatal QRS prolongation and QTc prolongation have been reported in patients taking risperidone thera
Laita et al, 1999i; Ravin & Levenson, 1997b).  

 
3.5.1.CT   Terfenadine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Some antipsychotics have been shown to prolong the QTc interval at the recommended therap
Geodon(TM), 2002b; Owens, 2001af; Prod Info Orap(R), 1999f). Even though no formal drug interaction stud
the coadministration of terfenadine and other drugs known to prolong the QTc interval, including antipsychotic
(Anon, 1997). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of terfenadine with any drug that prolongs the QT inte
antipsychotic agents, is contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricular arrhyth
(R), 1999e).  

 
3.5.1.CU   Thiopental 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a barbiturate, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001c). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with barbiturates or other indu
P450 3A. Increased doses of quetiapine may be required to maintain control of psychotic symptoms in patien
and barbiturates. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by barbiturates 

 
3.5.1.CV   Thioridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with other
the QT interval is contraindicated (Prod Info Mellaril(R), 2001). Several antipsychotic agents have demonstrat
including amisulpride (Prod Info Solian(R), 1999p), haloperidol (O'Brien et al, 1999j), pimozide (Prod Info Ora
quetiapine (Owens, 2001v), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), risper
et al, 1999q), sertindole (Agelink et al, 2001o), sultopride (Lande et al, 1992o), ziprasidone (Prod Info GEODO
injection, oral capsule, 2005), and zotepine (Sweetman, 2004). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as antips
thioridazine, is contraindicated. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.CW   Tipranavir 

1)  Interaction Effect: increased quetiapine plasma concentrations 
2)  Summary: In vitro studies indicated that quetiapine is metabolized by the CYP3A4 isozyme in the liver. Co
ketoconazole (200 mg once daily for 4 days), a potent CYP3A inhibitor, reduced oral clearance of quetiapine 
335% increase in maximum plasma concentration of quetiapine. Although not studied, a similar interaction co
other CYP3A inhibitors such as protease inhibitors. Therefore, caution and a reduced quetiapine dosage are 
quetiapine is administered to patients receiving protease inhibitors concomitantly (Prod Info SEROQUEL(R) o
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing quetiapine to patients who take protease inhibitors as
elevated quetiapine plasma concentrations. A reduced quetiapine dosage is recommended when administeri
protease inhibitors (Prod Info SEROQUEL(R) oral tablets, 2008a). 
7)  Probable Mechanism: inhibition of CYP3A-mediated quetiapine metabolism 

 
3.5.1.CX   Triamcinolone 

1)  Interaction Effect: decreased serum quetiapine concentrations 
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2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophren
receiving a glucocorticoid, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001b). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated when quetiapine is administered with glucocorticoids or other in
P450 3A. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of quetiapine by glucocorticoid

 
3.5.1.CY   Trifluoperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Concomitant use of phenothiazines and antipsychotic agents may cause additive effects on the
recommended. Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info Co
Prod Info Stelazine(R), 2002; Prod Info Thorazine(R), 2002). Other phenothiazines may have similar effects, 
available. Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod Info 
haloperidol (O'Brien et al, 1999f), paliperidone (Prod Info INVEGA(TM) extended-release oral tablets, 2006), 
2001n), risperidone (Duenas-Laita et al, 1999l), sertindole (Agelink et al, 2001j), sultopride (Lande et al, 1992
Info GEODON(R) intramuscular injection, oral capsule, 2005), and zotepine (Sweetman, 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of agents that prolong the QT interval, such as pheno
antipsychotics, is not recommended. 
7)  Probable Mechanism: additive QT prolongation 

 
3.5.1.CZ   Trimethoprim 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Cotrimoxazole has been shown to prolong the QTc interval at the recommended therapeutic do
1987). Even though no formal drug interaction studies have been done, the coadministration of antipsychotics
known to prolong the QTc interval, including cotrimoxazole, is not recommended. Several antipsychotic agen
QT prolongation including amisulpride (Prod Info Solian(R), 1999g), haloperidol (O'Brien et al, 1999d), quetia
risperidone (Duenas-Laita et al, 1999h), sertindole (Agelink et al, 2001f), sultopride (Lande et al, 1992e), and 
2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of cotrimoxazole and antipsychotics is not recommen
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.DA   Trimipramine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
haloperidol (O'Brien et al, 1999a), risperidone (Duenas-Laita et al, 1999c), sertindole (Agelink et al, 2001b), q
2001e), sultopride (Lande et al, 1992b), and zotepine (Sweetman, 2003). Even though no formal drug interac
been done, the coadministration of a tricyclic antidepressant and an antipsychotic is not recommended (Prod 
2001; Marshall & Forker, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricular arrhyth
(R), 1999b).  

 
3.5.1.DB   Vasopressin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Antipsychotics and vasopressin have been shown to prolong the QTc interval at the recommen
(Owens, 2001b; Prod Info Solian(R), 1999a; Duenas-Laita et al, 1999b; Brown & Levin, 1998; Harry, 1997; P
1996; Metzger & Friedman, 1993; Mauro et al, 1988). Even though no formal drug interaction studies have be
coadministration of drugs known to prolong the QTc interval is not recommended. 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of drugs that prolong the QT interval, such as antipsy
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vasopressin, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.DC   Warfarin 

1)  Interaction Effect: potentiation of anticoagulant effects 
2)  Summary: A 71-year-old female experienced enhanced anticoagulant effects from warfarin when quetiapi
drug regimen. Her medications included phenytoin 300 mg daily with a serum concentration of 9.87 mg/L, wa
with an international normalized ratio (INR) of 2.6, benztropine 0.5 mg daily, and olanzapine 20 mg daily. Ola
discontinued, and quetiapine therapy was initiated at 200 mg daily. Five days later, the INR was 2.7. After two
treatment, the INR increased to 9.2. Quetiapine was discontinued and two doses of vitamin K 10 mg were ad
clinical signs observed in the patient were a small amount of bleeding at the site of the vitamin K injection and
The INR decreased back to baseline with the discontinuation of quetiapine (Rogers et al, 1999). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Closely monitor the international normalized ratio (INR) in patients receiving concur
quetiapine therapy. 
7)  Probable Mechanism: competitive inhibition of cytochrome P450 3A4 and 2C9 by quetiapine 

 
3.5.1.DD   Zolmitriptan 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Zolmitriptan has been shown to prolong the QTc interval at the recommended therapeutic dose
2001). Antipsychotics including haloperidol (Prod Info Haldol(R), 1998f), quetiapine (Owens, 2001ac), risperid
Risperdal(R) risperidone, 2000b), amisulpride (Prod Info Solian(R), 1999w), sertindole (Agelink et al, 2001u);
al, 1992v), and zotepine (Sweetman, 2004) have been shown to prolong the QT interval at therapeutic doses
formal drug interaction studies have been done, the coadministration of drugs known to prolong the QT interv
recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of zolmitriptan and antipsychotics is not recommende
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.2   Drug-Food Combinations 

 
3.5.2.A   Ethanol 

1)  Interaction Effect: potentiation of the cognitive and motor effects of alcohol 
2)  Summary: Quetiapine potentiated the cognitive and motor effects of alcohol in a clinical trial in subjects wi
disorders. Alcoholic beverages should be avoided while taking quetiapine (Prod Info Seroquel(R), 2001d). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients should be instructed to avoid ethanol ingestion while taking quetiapine. 
7)  Probable Mechanism: additive CNS depression 

 
3.5.3   Drug-Lab Modifications 

Methadone measurement, urine 

Tricyclic antidepressant measurement 

 
3.5.3.A   Methadone measurement, urine 

1)  Interaction Effect: false-positive urine drug screen for methadone 
2)  Summary: There have been cases of false-positive methadone urine drug screens with the use of assays 
Methadone II testkit(R) in patients treated with quetiapine. Clinicians should consider confirming positive meth
more specific methods, such as gas chromatography/mass spectrometry, or other quantitative methods partic
whose results do not coincide with medical history, or current behaviors and observations (Cherwinski et al, 2
et al, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Clinicians should be aware that there have been cases of false-positive urine metha
patients receiving quetiapine. Consider confirming a positive urine methadone screen with more specific meth
chromatography/mass spectrometry, or other quantitative methods, particularly in patients whose results do n
medical history, or current behaviors and observations (Cherwinski et al, 2007; Widschwendter et al, 2007). 
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7)  Probable Mechanism: mechanism unknown 
8)  Literature Reports 

a)  In a retrospective chart review, 12 pediatric patients (mean age of 15.5 years) admitted to a behaviora
treated with quetiapine from 125 to 160 mg daily had false methadone-positive urine drug screens with th
(R) by Roche. Although 5 of these patients had positive substance abuse history, none were admitted fo
issues. All patients denied current methadone use, and final clinical impressions were that they had not u
substances. Results of confirmatory testing using gas chromatography/mass spectroscopy, performed in
were negative for methadone (Cherwinski et al, 2007). 
b)  Three schizophrenic patients, being treated with quetiapine monotherapy, had false-positive urinalysi
methadone using the Cobas Integra Methadone II testkit(R) by Roche. This method, used for semiquanti
detection of methadone in urine, has a threshold of 300 ng/mL for methadone positivity. Blood samples t
day after quetiapine administration ended also tested positive for methadone with mass spectrometry. Ho
medical histories of the patients, these results were unexpected. Further screening of the patient's plasm
quantitative assay did not reveal methadone positivity (Widschwendter et al, 2007). 

 
3.5.3.B   Tricyclic antidepressant measurement 

1)  Interaction Effect: a false-positive urine tricyclic antidepressant assay 
2)  Summary: A 34-year-old male patient receiving quetiapine 600 mg daily showed a positive toxicology scre
antidepressants despite his denial of tricyclic use. Quetiapine is structurally similar to tricyclic antidepressants
as the cause of this assay abnormality. A laboratory test confirmed that quetiapine is capable of causing a fal
screen for tricyclic antidepressants (Sloan et al, 2000). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Clinicians should be aware that quetiapine may cause false-positive test results in a
tricyclic antidepressants. This possibility should be considered in patients receiving quetiapine who deny tricy
use but have a positive urine screen for tricyclics. 
7)  Probable Mechanism: assay interference 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Quetiapine Fumarate 
1)  Therapeutic 

a)  Physical Findings 
1)  In schizophrenic patients, improvements of positive symptoms (eg, delusions, hallucinations, paranoia
negative symptoms (eg, blunted affect, poverty of speech, amotivation) are indicative of a therapeutic res
2)  Reassess the need for maintenance treatment and appropriate dose periodically (Prod Info SEROQU
release oral tablets, 2007). 

2)  Toxic 
a)  Laboratory Parameters 

1)  Quetiapine use has been associated with exacerbation of pre-existing diabetes, hyperglycemia, diabe
diabetic coma, and death. For patients with diabetes mellitus risk factors (eg, obesity, family history), per
glucose testing at the beginning of and periodically during quetiapine therapy. For patients with pre-exist
monitor fasting blood glucose regularly during quetiapine therapy to detect worsening of glucose control. 
SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 
2)  Quetiapine use has been associated with leukopenia, neutropenia, and agranulocytosis, which has in
Perform CBC frequently during the first few months of therapy in patients with a pre-existing low WBC or
induced leukopenia/neutropenia. Monitor patients for severe neutropenia (absolute neutrophil count less 
which will necessitate discontinuing quetiapine therapy (Prod Info SEROQUEL(R) oral tablets, 2007; Pro
XR extended-release oral tablets, 2007). 

b)  Physical Findings 
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1)  Patients should be carefully monitored for clinical worsening of depression, suicidality, and unusual ch
which make be precursors to suicidality, especially if symptoms are severe, abrupt or unusual. This is es
the initial few months of antidepressant therapy or during dose changes. Adult and pediatric patients with
disorder may experience unusual changes in behavior and onset of suicidal behavior (suicidality). Antide
be associated with the emergence of suicidality and inducing worsening of depression in patients, espec
treatment phase and in children, adolescents, and young adults ages 18 to 24 years. It is important that f
to patients with major depressive disorder or other psychiatric and nonpsychiatric disorders be vigilant in 
emergent anxiety, agitation, hostility, aggressiveness, impulsivity, akathisia, hypomania, mania, irritability
changes in behavior (Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR extended
2007). 
2)  In patients with neutropenia, carefully monitor for fever or other signs or symptoms of infection (Prod 
oral tablets, 2007; Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 
3)  Quetiapine use has been associated with exacerbation of pre-existing diabetes, hyperglycemia, diabe
diabetic coma, and death. Monitor all patients receiving quetiapine for symptoms of hyperglycemia (eg, p
polyphagia, weakness). For patients with diabetes mellitus risk factors (eg, obesity, family history), perfor
glucose testing at the beginning of and periodically during quetiapine therapy. Patients with pre-existing d
regularly monitor fasting blood glucose during quetiapine therapy to detect worsening of glucose control 
SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 
4)  Quetiapine use has been rarely associated with the development of neuroleptic malignant syndrome 
should be monitored for signs and symptoms of NMS, such as hyperpyrexia, muscle rigidity, altered men
autonomic instability (irregular pulse or blood pressure, tachycardia, diaphoresis, and cardiac dysrhythm
SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007). 
5)  Due to the risk of developing irreversible, involuntary, dyskinetic movements, patients should be obse
symptoms of extrapyramidal effects and tardive dyskinesia. Monitoring is especially critical in elderly pati
longer duration of treatment, and higher total cumulative doses, but has occurred after relatively brief dur
(Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR extended-release oral tablets
6)  Although a causal relationship has not been established, long-term quetiapine therapy has been impl
changes. Ocular examination (eg, slit lamp exam) to detect cataract formation is recommended at treatm
every 6 months during chronic quetiapine treatment (Prod Info SEROQUEL(R) oral tablets, 2007; Prod In
extended-release oral tablets, 2007). 
7)  Quetiapine use may induce postural hypotension, dizziness, tachycardia, and syncope has been repo
(Prod Info SEROQUEL(R) oral tablets, 2007; Prod Info SEROQUEL(R)XR extended-release oral tablets
pressure and heart rate during quetiapine therapy. Perform ECG at baseline and periodically during thera
Kecskemeti, 2004). 

 
 4.2   Patient Instructions 

A)  Quetiapine (By mouth) 
Quetiapine 
 
Treats schizophrenia and symptoms of bipolar disorder (manic-depressive illness). 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to quetiapine. 
 
How to Use This Medicine: 
Long Acting Tablet, Tablet 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be changed
order to find out what works best for you. Do not use more medicine or use it more often than your doctor tells
start with a low dose, even if you have used this medicine before. 
Your doctor may tell you to take the medicine at bedtime, because quetiapine can make you sleepy. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your d
you have any questions. Ask your pharmacist for the Medication Guide if you do not have one. Your doctor m
some forms to show that you understand this information. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next d
use the medicine and skip the missed dose. Do not use extra medicine to make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
your treatment. You will also need to throw away old medicine after the expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, a

Make sure your doctor knows if you are also using levodopa, Sinemet®, erythromycin (Ery-Tab®), lorazepam
(Rifadin®, Rifamate®), or a steroid medicine (such as dexamethasone, prednisolone, prednisone, or Medrol®
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Tell your doctor if you are also using medicine for seizures (such as carbamazepine, divalproex, phenytoin, p
Depakote®, Dilantin®, Luminal®, or Tegretol®), medicine to treat a fungus infection (such as fluconazole, itra
ketoconazole, Diflucan®, Nizoral®, or Sporanox®), or other antipsychotic medicine such as thioridazine (Mell
Make sure your doctor knows if you are also using medicine to lower blood pressure. Some blood pressure m
hydrochlorothiazide (HCTZ), lisinopril, metoprolol, quinapril, Accupril®, Cozaar®, Diovan®, Lotrel®, Norvasc®
Zestril®. 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and a
narcotic pain relievers, and sedatives. 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you have liver disease, Alzheimer's d
problems, or a history of seizures or breast cancer. Tell your doctor if you have diabetes or a family history of
Make sure your doctor knows if you have heart disease or circulation problems, such as heart failure, low blo
problems, blood problems, high cholesterol, or a history of heart attack or stroke. Also tell your doctor if you h
condition called neuroleptic malignant syndrome (NMS) in the past. 
For some children, teenagers, and young adults, this medicine can increase thoughts of suicide. Tell your doc
doctor right away if you or your child start to feel more depressed and have thoughts about hurting yourselves
thoughts or behaviors that trouble you or your child, especially if they are new or are getting worse quickly. M
knows if you or your child have trouble sleeping, get upset easily, have a big increase in energy, or start to ac
the doctor if you or your child have sudden or strong feelings, such as feeling nervous, angry, restless, violen
doctor know if you, your child, or anyone in your family has bipolar disorder (manic-depressive) or has tried to
This medicine is not approved to treat behavior disorders in older people who have dementia. Using this med
problem could increase the risk of death. This risk has not been shown for the approved uses of this medicine
Tardive dyskinesia (a movement disorder) may occur and may not go away after you stop using the medicine
you are having signs of tardive dyskinesia such as rapid, worm-like movements of the tongue, or other uncon
the mouth, tongue, cheeks, jaw, or arms and legs. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that cou
are not alert. You may also feel lightheaded when getting up suddenly from a lying or sitting position, so get u
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to ke
appointments.You may also need to have your eyes tested on a regular basis. 
Tell your doctor about any other medicine you have used to treat a mental disorder, especially if the medicine
You might get overheated more easily while using this medicine. Be aware of this if you are exercising or the 
Drinking water might help. If you get too hot and feel dizzy, weak, tired, confused, or sick to your stomach, yo

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, c
breathing. 
Agitation, anxiety, or restlessness. 
Changes in behavior, or thoughts of hurting yourself or others. 
Constant muscle movement that you cannot control (often in your lips, tongue, jaw, arms, or legs). 
Decrease in how much or how often you urinate, increased thirst, increased hunger, or weakness. 
Fast heartbeat. 
Fever, sweating, confusion, uneven heartbeat, muscle stiffness. 
Lightheadedness or fainting (more common at the beginning or when changing doses). 
Painful, prolonged erection of the penis. 
Seizures or tremors. 
Severe drowsiness, dizziness, or sleepiness. 
Trouble seeing, or bright light bothering your eyes. 
Trouble swallowing. 
Unusual tiredness. 

 
If you notice these less serious side effects, talk with your doctor: 

Back pain. 
Changes in menstrual periods. 
Headache, sore throat. 
Increased appetite. 
Nausea, vomiting, constipation, dry mouth, upset stomach, or stomach pain. 
Stuffy or runny nose. 
Weight gain. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Current users of atypical antipsychotic drugs (including quetiapine) and typical antipsychotic drugs had a similar do
sudden cardiac death, according to a retrospective cohort of 93,300 adult users of antipsychotic drugs and 186,600 m
study included patients age 30 to 74 years (mean 45.7 +/- 11.8 years) with similar cardiovascular risk at baseline who 
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prescription and had 1 outpatient visit in each of the 2 preceding years. Sudden cardiac death was defined as occurrin
and excluded deaths of patients admitted to the hospital, non-sudden deaths, deaths due to extrinsic causes, or cause
ventricular tachyarrhythmia. Current use was defined as the interval between the time the prescription was filled and th
supply. Low and high doses was defined as comparable to less than 100 milligrams (mg) of chlorpromazine, and dose
chlorpromazine 300 mg or greater, respectively. The adjusted rate of sudden cardiac death (incidence-rate ratio) in cu
antipsychotic drugs in 79,589 person-years was 2.26 (95% CI, 1.88 to 2.72, p less than 0.001) which was similar to the
of typical antipsychotic drugs in 86,735 person-years which was 1.99 (95% CI, 1.68 to 2.34, p less than 0.001). The ris
death in current quetiapine users in 17,355 person-years was 1.88 (95% CI, 1.3 to 2.71, p less than 0.001). The risk of
death significantly increased with increasing dose in both the typical and atypical antipsychotic drug groups. In atypica
the incidence rate ratio increased from 1.59 (95% CI, 1.03 to 2.46) in low-dose use to 2.86 (95% CI, 2.25 to 3.65) in hi
the effects of confounding of the study results, there was a secondary analysis performed in a cohort of patients match
score, which resulted in a similar risk of sudden death as the primary cohort analysis (Ray et al, 2009). In an editorial i
Journal of Medicine, it has been suggested that antipsychotic drugs continue to be used in patients with clear evidence
vulnerable populations with cardiac risk profiles (eg, elderly patients), there should be an age-dependent justification re
administration. It has also been suggested (although not formally tested) that ECGs be performed before and shortly a
antipsychotic therapy to screen for existing or emergent QT interval prolongation (Schneeweiss & Avorn, 2009). 
B)  Quetiapine is indicated for the treatment of depressive episodes associated with bipolar disorder and acute manic 
with bipolar I disorder as either monotherapy or adjunct therapy to lithium or divalproex. Quetiapine is also indicated fo
schizophrenia (Prod Info SEROQUEL(R) oral tablets, 2006). 
See Drug Consult reference: FIRST- VS SECOND-GENERATION ANTIPSYCHOTIC AGENTS FOR SCHIZOPHREN

 
 4.4   Mechanism of Action / Pharmacology 

A)  Quetiapine Fumarate 
1)  PHARMACOLOGY 

a)  Quetiapine is a dibenzothiazepine antipsychotic agent bearing structural similarity to clozapine and olanza
1998; Fabre et al, 1995; Anon, 1995; Green, 1999). 
b)  Quetiapine has been shown to have affinity for multiple neurotransmitter receptors in in vitro binding studie
high affinity for serotonergic type 2 (5-HT2) receptors and moderate affinity for dopamine type 2 (D2) recepto
antagonism of D1 and 5-HT1A receptors is relatively weak. Appreciable affinity for alpha-1 adrenergic, alpha-
histamine H1 receptors has also been observed (Saller & Salama, 1993; Fulton & Goa, 1995; Anon, 1995). C
clozapine, affinities of quetiapine for all receptor types are lower; notably, the binding affinities of quetiapine fo
adrenergic receptors are 11 times and 7 times lower, respectively, than affinities for clozapine (Saller & Salam
clozapine, quetiapine has essentially no affinity for benzodiazepine receptors; unlike clozapine, quetiapine de
affinity for muscarinic receptor types (Anon, 1995; Saller & Salama, 1993; Fulton & Goa, 1995). Despite relat
receptor binding, these collectively suggest the similarity of clozapine and quetiapine with respect to mixed 5-
(which may contribute to lower EPS potential), and that quetiapine may be less likely than clozapine to induce
antiadrenergic effects. 
c)  Quetiapine's D2/5-HT2a affinity profile has not yet been established with certainty. Affinity for 5-HT2 recep
reported as greater than for D2 receptors with both quetiapine and risperidone, another atypical agent, althou
the D2 receptor is relatively weak with quetiapine and very high with risperidone (similar to haloperidol) (Boris
However, others report higher D2-receptor affinity for quetiapine (Caley & Rosenbaum, 1998). Atypical antips
generally share higher affinity for 5-HT2 receptors. 
d)  Platelet serotonin-2 (5-HT(2)) receptor density in schizophrenic patients appears to have increased with s
quetiapine therapy in a small (n=9), double-blind, placebo-controlled study, (Faustman et al, 1996). Two patie
maximum dose of 250 milligrams/day; one of these patients dropped out after 2 weeks. Two patients received
mg/d and one patient received 750 mg/d for the final 12 days before he dropped out at day 38 of the study. T
platelet 5-HT(2) receptor density increased over the mean baseline value for the quetiapine-treated patients b
group (n=4). Similar increases have been seen during clozapine therapy. The clinical significance of these re
addressed by the authors. 

2)  REVIEW ARTICLES 
a)  The use of atypical antipsychotics for the treatment of drug- induced psychosis in Parkinson's disease has
(Friedman & Factor, 2000). 
b)  The pharmacology and clinical efficacy of quetiapine have been reviewed (Green, 1999; Goren & Levin, 1
1995). 
c)  The new antipsychotic medications including quetiapine have been reviewed (Keck et al, 2000; Glazer, 20
d)  The use of atypical antipsychotic medications in adults (Markowitz et al, 1999; Brown et al, 1999), older ad
1999), and children (Malone et al, 1999; Lewis, 1998; Toren et al, 1998) has been reviewed. 
e)  The side effects of antipsychotics, including quetiapine, in adults and the elderly were reviewed (Garver, 2

 
 4.5   Therapeutic Uses 

Quetiapine 

Quetiapine Fumarate 
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4.5.A   Quetiapine 
 
4.5.A.1   Dementia 

See Drug Consult reference: BEHAVIORAL AND PSYCHOLOGICAL SYMPTOMS OF DEMENTIA 
 
4.5.B   Quetiapine Fumarate 

Bipolar disorder 

Bipolar disorder, depressed phase 

Bipolar disorder, Maintenance 

Bipolar disorder - Cocaine dependence 

Delirium 

Delirium, Refractory 

Dementia 

Gilles de la Tourette's syndrome 

Manic bipolar I disorder 

Obsessive-compulsive disorder, Refractory 

Parkinson's disease - Psychotic disorder 

Posttraumatic stress disorder 

Schizophrenia 

Schizophrenia, Maintenance 

Tardive dyskinesia 

 
4.5.B.1   Bipolar disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Add-on quetiapine therapy may be effective for patients with rapid cycling bipolar disorder, as demo
open-label study (n=14; average treatment cycle=112 days) (Vieta et al, 2002) 

c)  Adult: 
1)  The results of a small, open-label study suggest that add-on quetiapine therapy may be an effective t
with rapid cycling bipolar disorder. In this prospective study, fourteen patients with rapid cycling bipolar d
quetiapine (initial, 50 milligrams (mg)/day, then titrated according to clinical response and tolerability) in a
ongoing psychotropic treatment for an average of 112 days. Response was evaluated using the Global C
Bipolar Disorder Scale (CGI-BP), the Young Mania Rating Scale (YMRS), and the Hamilton Depression 
The general and manic sub-scales of the CGI-BP showed significant score reductions following the addit
therapy (p=0.013 and p=0.016, respectively). A significant reduction in manic symptoms was also seen w
YMRS scores (p=0.025). While there were reductions in depressive symptoms, they were not significant
during the first fifteen days of quetiapine treatment varied according to the initial episode treated (manic, 
depressive, 183 mg/day). Additionally, there were significant reductions in maximum average dose as co
dose for the entire sample group (443 mg/day vs 268 mg/day, respectively; p=0.008). Quetiapine was ge
with drowsiness (43%) and weight gain (29%) as the most commonly reported side effects (Vieta et al, 2
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4.5.B.2   Bipolar disorder, depressed phase 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Quetiapine is indicated for the treatment of depressive episodes associated with bipolar disorder (Pr
(R) oral tablets, 2008a) 
Quetiapine monotherapy was well-tolerated and more effective than placebo in the treatment of bipo
(Calabrese et al, 2005) 

c)  Adult: 
1)  Quetiapine was more effective than placebo in the treatment of depressive episodes associated with 
identical 8-week, randomized, double-blind, placebo-controlled studies (n=1045), patients with either bipo
those with or without a rapid cycling course received quetiapine fixed doses of either 300 milligrams (mg)
daily. The change from baseline in Montgomery-Asberg Depression Rating Scale (MADRS) score at wee
endpoint for both studies. Quetiapine was superior to placebo in reducing the MADRS score. In both stud
symptoms as measured by the change in MADRS score relative to placebo was observed on day 8 (Wee
The Quality of Life Satisfaction Scale Questionnaire (Q-LES-Q(SF)) measurement showed statistically si
improvements in overall quality of life and satisfaction, related to various areas of functioning, for the 300
the placebo; however, no additional benefit was observed with the 600 mg dose (Prod Info SEROQUEL(
2007b). 
2)  Quetiapine monotherapy was well-tolerated and more effective than placebo in the treatment of bipola
a double-blind, randomized, fixed-dose, placebo-controlled, parallel-group study, patients with bipolar I (n
with a major depressive episode (DSM-IV) were assigned to 8 weeks of quetiapine 600 (n=180) or 300 m
(n=181) or placebo (n=181). An initial dose of 50 mg was given on day 1 and titrated up to 300 mg by da
8, and all doses were given at bedtime. In this study, effects of treatment were evaluated by Montgomery
Rating Scale (MADRS) total score (primary end-point, mean change from baseline to week 8), Clinical G
severity and improvement, Hamilton Anxiety Rating Scale, Pittsburgh Sleep Quality Index, and Quality of
Satisfaction Questionnaire. Statistically significant improvement in MADRS total score from week 1 onwa
both quetiapine groups compared with placebo. The mean change in MADRS total score from baseline t
(intent-to-treat) was -16.73, -16.39, and -10.26 for the 600 mg, 300 mg and placebo groups, respectively 
both quetiapine doses vs placebo). At the final assessment, both quetiapine groups had significantly high
(defined as at least 50% MADRS score improvement) when compared with placebo (58.2% in 600 mg/da
300 mg/day group vs 36.1% in placebo; p less than 0.001). In addition, 52.9% of patients in both quetiap
remission criteria (MADRS score of 12 or less) compared to 28.4% of patients in the placebo group (p les
Significant improvements from baseline were observed in 9 of 10 and 8 of 10 MADRS items in the quetia
mg/day groups, respectively, compared with placebo (p less than 0.05). Quetiapine and placebo groups 
rates of treatment-emergent mania (3.2% and 3.9%, respectively). The rates of serious adverse events w
different across treatment groups, and none were treatment related (5% in the 600 mg/day group and 3.4
group compared with 8.9% in the placebo group). The overall rates of study discontinuation due to adver
(n=47), 16% (n=29), and 8.8% (n=16) for the 600 mg/day group, 300 mg/day group, and placebo group, 
(Calabrese et al, 2005).  

 
4.5.B.3   Bipolar disorder, Maintenance 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the maintenance treatment of bipolar I disorder as adjunctive therapy to lithium or dival
SEROQUEL(R) oral tablets, 2008a) 
As adjunct therapy to lithium or divalproex, quetiapine was more effective than placebo in maintenan
bipolar I disorder in 2 double-blind, randomized, placebo-controlled studies (n=1326) (Prod Info SER
tablets, 2008a) 

c)  Adult: 
1)  As adjunct therapy to either lithium or divalproex, quetiapine was more effective than placebo in main
bipolar I disorder. Two identical, randomized, double-blind studies evaluated patients (n=1326), with bipo
defined by the Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-IV). Patients m
could be manic, depressed, or mixed, with or without psychotic characteristics. Once in the open-label ph
required to be stabilized on quetiapine plus lithium or divalproex for a minimum of 12 weeks, (mean was 
were to continue either lithium or divalproex, and were randomized to quetiapine twice daily for a total da
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milligrams (mg) to 800 mg or to placebo. The primary outcome was time to recurrence of a mood event. 
defined as medication intervention, or requirement of hospitalization for a mood occurrence, a Young Ma
(YMRS) score, or a Montgomery-Asberg Depression Rating Scale (MADRS) score greater than or equal 
discontinuation of study due to a mood event. During the double-blind phase, by day 280, approximately 
quetiapine group discontinued, and by day 117, approximately 50% of patients in the placebo group disc
revealed quetiapine as superior to placebo at improving length of time before recurrence of any mood ev
was independent of subgroup specifics, such as concomitant mood stabilizers, gender, age, race, or mos
episode, or rapid cycling episode (Prod Info SEROQUEL(R) oral tablets, 2008a) 

 
4.5.B.4   Bipolar disorder - Cocaine dependence 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

A small, 12-week, open-label, add-on study (n=17) demonstrated that quetiapine may be effective in
symptoms and drug cravings in patients with bipolar disorder and comorbid cocaine dependence (B

c)  Adult: 
1)  The results of an open-label study indicate that quetiapine therapy may be effective in decreasing psy
and drug cravings in patients with bipolar disorder and cocaine dependence. In this small, 12-week, open
patients with bipolar I or II disorder with comorbid cocaine dependence received quetiapine at initial dose
milligrams (mg) daily with weekly titrations as indicated for symptoms (mean dose at exit, 229 mg/day)(n
was an add-on therapy, patients continued to take their current psychiatric medications and those enrolle
treatment programs continued with that therapy as well. Psychiatric symptoms were measured at baselin
intervals using the Hamilton Depression Rating Scale (HDRS), and Young Mania Rating Scale (YMRS). 
were assessed at baseline and at weekly intervals using a version of the Cocaine Craving Questionnaire
report of dollar amount spent on cocaine was used to assess weekly drug use. In the intent to treat group
HDRS, YMRS, and BPRS were significantly decreased from baseline to exit (p less than 0.01). In additio
significantly reduced from baseline to exit in this group (p=0.05). Money spent on cocaine, days of drug u
positive urine drug screens were reduced; however, this change was not significant (Brown et al, 2002). 

 
4.5.B.5   Delirium 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in the treatment of delirium in two small, prospective, open-label studies (Pae et al, 2004; Sasa
c)  Adult: 

1)  Low-dose quetiapine therapy may be effective in the treatment of delirium. In a prospective, open-lab
Korean patients (mean age, 69 years; age range, 48 to 85 years) with delirium secondary to a medical co
lung cancer, intra- cranial hemorrhage, cerebrovascular attack, femur neck fracture, or acquired immune
received quetiapine for the treatment of delirious symptoms. Patients received quetiapine at a mean daily
milligrams (mg) (initial mean dose, 37.5 mg/day; maximum mean dose, 177.3 mg/day) for an average of 
reductions in the mean severity scores for the Delirium Rating Scale-revised-98 (DRS-R-98) and Clinical
Severity (CGI-S) scale were observed from baseline to post-treatment (21.8 vs 9.3 and 4.9 vs 2.1, respe
0.0001, both values). A reduction in the DRS-R-98 and CGI-S scores of at least 50% was observed in 19
(77.3%) patients, respectively. Sedation was the most common adverse event and no extrapyramidal sym
observed. Controlled trials are needed to confirm these findings (Pae et al, 2004). 
2)  Symptoms of delirium resolved in twelve patients (mean age 67.3 years) following treatment with que
prospective, open-label study, patients with delirium received oral quetiapine (mean dose, 44.9 milligram
mean dose, 63.5 mg/day) at flexible dosing schedules for a time period lasting at least until remission of 
was defined as a Delirium Rating Scale-Japanese version (DRS-J) score of less than 12 points in additio
assessment that symptoms of delirium had remitted clinically. Remission of delirium was achieved in all p
following a mean treatment duration of 4.8 days. From baseline to time of remission, the mean DRS-J sc
18.1 to 9.3. In an assessment of 8 of the 12 patients, the mean score for the Mini Mental Health State Ex
version significantly improved from 19.6 at baseline to 24 after remission (p=0.0256). No adverse events
quetiapine was generally well tolerated. Randomized, controlled studies are needed to substantiate thes
al, 2003). 

 
4.5.B.6   Delirium, Refractory 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
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Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Improved symptoms of treatment-refractory delirium in two hospitalized patients (52-year-old male and 5
Samarrai et al, 2003) 

c)  Adult: 
1)  Quetiapine therapy improved symptoms of agitation and aggression in two hospitalized patients with t
delirium. A 52 year-old male and a 50-year-old female patient with delirium refractory to treatment with ris
haloperidol responded to quetiapine therapy. Trials of quetiapine in the male and female patient (initial 50
titrated to 400 mg/day and 200 mg/day, respectively) effectively controlled aggression and agitation in bo
improved cognitive ability (Al-Samarrai et al, 2003). 

 
4.5.B.7   Dementia 

See Drug Consult reference: BEHAVIORAL AND PSYCHOLOGICAL SYMPTOMS OF DEMENTIA 
 
4.5.B.8   Gilles de la Tourette's syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In a small, 8-week, prospective, open-label study (n=12) of pediatric patients with Tourette's disorder, pa
reduction in motor and phonic tics with quetiapine therapy (Mukaddes & Abali, 2003) 

c)  Pediatric: 
1)  Quetiapine therapy was effective in the reduction of motor and phonic tics in pediatric patients with To
prospective, open-label study (n=12) patients 8 to 16 years of age (11 boys, 1 girl) with Tourette's disord
quetiapine therapy at an initial dose of 25 milligrams (mg) daily, titrated to maximum doses of 75 mg/day
100 mg/day (12 years and older). The mean dose of quetiapine was 72.9 mg/day with a range of 50 to 1
total tic score of the Yale Global Tic Severity Scale was significantly reduced from baseline to 4 weeks (6
respectively; p less than 0.01), and from baseline to 8 weeks (61.17 vs 24.17, respectively; p less than 0
patients demonstrated a 30% to 100% improvement in tic severity (mean change, 61.91; 95% CI=50.03 t
Mild, transient sedation was reported in three patients; however, extrapyramidal adverse effects and stat
weight gain were not observed. Larger, randomized, controlled studies are needed to confirm the safety 
quetiapine for the treatment of Tourette's disorder in children (Mukaddes & Abali, 2003). 

 
4.5.B.9   Manic bipolar I disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes (regular-release oral tablets); Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the treatment of acute manic episodes associated with bipolar I disorder as either mono
therapy to lithium or divalproex (Prod Info SEROQUEL(R) oral tablets, 2008a) 
As monotherapy, two studies revealed that quetiapine was more effective than placebo in the treatm
patients with bipolar I disorder (McIntyre et al, 2005; Bowden et al, 2005) 
As adjunct therapy, quetiapine was more effective than placebo in the treatment of acute manic sym
bipolar I mania(Sachs et al, 2004; Yatham et al, 2004) 

c)  Adult: 
1)  Monotherapy 

a)  Quetiapine monotherapy was more effective than placebo in the treatment of acute mania in pati
disorder. This international, 12 week, multicenter, double-blind, parallel-group study randomized pat
quetiapine (n=107), lithium (n=98), or placebo (n=95). Primary inclusion criteria allowed for adult pat
hospitalized for less than 3 weeks, with diagnosis of bipolar I disorder, and who were presently expe
manic episode based on the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (D
were required to have at least 1 previously, well documented manic or mixed episode, however, pat
and mixed episodes, based on DSM-IV criteria were excluded. Patients required a score of at least 4
Young Mania Rating Scale (YMRS), items of irritability, speech, content, and disruptive/aggressive b
baseline YMRS scores for the quetiapine group was (32.7) and (34) for the placebo group. Quetiapin
as a flexible, twice daily dose, starting at 100 milligrams (mg) on day 1, 200 mg on day 2, 300 mg on
on day 4. By day 5, the patients' dose could be increased to 600 mg/day, and up to 800 mg/day from
84. The average dose of quetiapine in the responders was 586 mg/day in the week prior to day 21. T
was the change from baseline of the YMRS score at day 21. The parallel group evaluated lithium ve
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and secondary outcomes were analyzed on the intent to treat (ITT) groups and included all randomiz
at least 1 dose of study treatment and who had at least 1 set of post-baseline YMRS scores. The av
was 38 years and 56.1% of them were male. At day 21, change in YMRS score from baseline was s
in the quetiapine groups versus placebo (-14.62 vs -6.71; p less than 0.001). Change in YMRS score
versus placebo group was also statistically significant (-15.20 vs -6.71; p less than 0.001); however, 
between quetiapine and lithium groups was not significant. Secondary outcomes of note include sign
in the change in YRMS score from baseline through treatment day 84 (-20.28 vs -9; p less than 0.00
defined as 50% or greater reduction in YMRS score from baseline at day 21 were significant (53.3%
0.001). YMRS remission rates, defined as a YMRS score of 12 or less at day 21 were also significan
less than 0.001). Adverse effects were considered mild to moderate. The most common, occurring a
included dry mouth, somnolence, weight gain, dizziness, insomnia, headache, asthenia, depression
(Bowden et al, 2005). 
b)  Quetiapine monotherapy was more effective than placebo in the treatment of acute mania in pati
disorder. This international, 12 week, multicenter, double-blind, parallel-group study randomized pat
quetiapine (n=101), haloperidol (n=98), or placebo (n=100). Primary inclusion criteria allowed for adu
age of 42.8 years, 36.6% male, who were hospitalized for less than 3 weeks, with diagnosis of bipol
without psychotic characteristics, and who were presently experiencing an acute manic episode bas
and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV). Patients were required to have
well documented manic or mixed episode, however, patients with rapid cycling and mixed episodes 
criteria were excluded. Patients required a score of at least 4, on 2 of the core Young Mania Rating S
of irritability, speech, content, and disruptive/aggressive behavior. Mean baseline YMRS scores for t
was (34) and (33.1) for the placebo group. Quetiapine was administered twice daily, starting at 100 m
1, 200 mg on day 2, 300 mg on day 3, and 400 mg on day 4. By day 5, the patients' dose could be in
mg/day based on efficacy and tolerability, and up to 800 mg/day thereafter from treatment days 6 to 
recommended target dose was 600 mg/day. The average dose of quetiapine in the responders was 
primary outcome was the change from baseline of the YMRS score at day 21. The parallel group ev
versus placebo. Primary and secondary outcomes were analyzed on the intent to treat (ITT) groups 
randomized patients who took at least 1 dose of study treatment and who had at least 1 set of post-b
scores. At day 21, change in YMRS score from baseline was statistically significant in the quetiapine
placebo (-12.29 vs -8.32; p less than 0.01). Change in YMRS scores for the haloperidol versus place
statistically significant (-15.71 vs -8.32; p less than 0.001). Secondary outcome of change from base
day 84 revealed quetiapine and haloperidol treated patients continued to experience statistically sign
17.52 and -18.92 vs -9.48, respectively; p less than 0.001 for both comparisons to placebo). The mo
effects occurring greater than 10% included insomnia, somnolence, and extrapyramidal-related effec
and extrapyramidal syndromes were significantly more frequent with haloperidol compared to quetia
less than 0.001) (McIntyre et al, 2005). 

2)  Adjunct Therapy 
a)  Quetiapine with lithium or divalproex was more effective than lithium or divalproex monotherapy f
acute mania in patients with bipolar I disorder. This 3-week, double blind, placebo controlled, paralle
patients to receive quetiapine (n=81) as add on therapy to lithium or divalproex versus placebo (n=8
divalproex. Inclusion criteria allowed for adult patients, average age of 39.6 years, 49 patients were 
of bipolar I disorder based on the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edit
required hospitalization for less than 3 weeks for a current manic episode and treatment with lithium
least 7 days of the immediately preceding 28 days prior to randomization. Patients were also require
previously, well documented manic or mixed episode prior to the current episode, and a score of at l
core YMRS items of irritability, speech, content, and disruptive/aggressive behavior. Patients with ra
were excluded. Eligible patients either began or continued lithium or divalproex on day 1 of study. Q
administered twice daily, morning and evening, starting at 100 milligram (mg) on day 1, 200 mg on d
3, and 400 mg on day 4. By day 5, the patients' dose could range from 200 milligram per day (mg/da
based on efficacy and tolerability, and up to 800 mg/day on days 6 to 21. Study guidelines encourag
quetiapine dosage to at least 600 mg/day prior to patients withdrawing from the study due to lack of 
last-week quetiapine dose among the responders was 584 mg/day. The primary outcome was the ch
the YMRS score at final assessment. Mean baseline YMRS scores for the quetiapine with lithium or 
(31.5) and (31.1) for the placebo group. Outcomes were analyzed on the intent to treat (ITT) groups 
YMRS score from baseline was statistically significant in the quetiapine group versus placebo (-13.7
Secondary outcomes, also statistically significant were YRMS response rates, defined as 50% or gre
YMRS score from baseline at day 21, (54.3% vs 32.6%; p=0.005). As well as, YMRS remission rate
score of 12 or less at day 21, (45.7% vs 25.8%; p=0.007). The most common adverse effects occurr
were somnolence, headache, dry mouth, asthenia, postural hypotension, and dizziness (Sachs et al
b)  Quetiapine with lithium or divalproex was more effective than lithium or divalproex monotherapy f
acute mania in patients with bipolar I disorder. This double blind, placebo controlled study randomize
quetiapine (n=185) as add on therapy to lithium or divalproex versus placebo (n=185) with lithium or
weeks or 6 weeks duration. Eligible patients were adult patients, average age of 39.2 years, 54.1% m
bipolar I disorder, with or without psychotic features, based on the Diagnostic and Statistical Manual
Fourth Edition (DSM-IV). Patients required hospitalization for less than 3 weeks for a current manic e
with lithium or divalproex for at least 7 days prior to randomization, and a history of at least 1 manic 
the last 5 years. Patients with rapidly cycling or mixed episodes were excluded. Patients required a s
on 2 of the core Young Mania Rating Scale (YMRS) items of irritability, speech, content, and disrupt
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behavior, and a score of 4 or greater on the Clinical Global Impression-Bipolar (CGI-BP) Severity of 
randomization, patients were to continue lithium or divalproex treatment. Clinicians could adjust lithiu
doses for efficacy, for reduction of adverse effects, and for established, therapeutic range (0.7 to 1.0
liter, (mEq/L) lithium, or 50 to 100 microgram per milliliter (mcg/mL) divalproex). Quetiapine was adm
starting at 100 milligram per day (mg/day) on day 1, 200 mg/day on day 2, 300 mg/day on day 3, an
4. By day 5, quetiapine could be administered up to 600 mg/day, and up to 800 mg/day from day 6 t
treatment. By day 21, the average dose of quetiapine in the responders was 492 mg/day. The prima
change from baseline of the YMRS score at day 21. Because the protocol was identical for the 3 we
treatment group, the results were combined for analysis to increase the power of the study to identify
important effects. Mean baseline YMRS scores for the quetiapine with lithium or divalproex group wa
the placebo group. Outcomes were analyzed on the intent to treat (ITT) groups. At day 21, change in
baseline was statistically significant in the quetiapine group versus placebo (-15.29 vs -12.19; p less
statistically significant secondary outcomes were change in response rate, defined as 50% or greate
score from baseline at day 21, (55.7% vs 41.6%; p less than 0.01). YMRS remission rates, defined a
or less at day 21, was statistically significant (48.7% vs 33%; p less than 0.01). Common adverse ef
or greater, and at least twice that of placebo were somnolence, dry mouth, asthenia, postural hypote
and pharyngitis (Yatham et al, 2004). 

 
4.5.B.10   Obsessive-compulsive disorder, Refractory 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Obsessive-compulsive disorder (OCD) symptoms were reduced when quetiapine was added to SSRI (se
reuptake inhibitor) treatment (Denys et al, 2002; Mohr et al, 2002) 

c)  Adult: 
1)  The addition of quetiapine to selective serotonin reuptake inhibitor (SSRI) therapy was effective in pro
of symptom activity in patients with treatment-refractory obsessive-compulsive disorder (OCD). In a sma
patients with at least a 5-year history of OCD symptoms who failed a minimum of 3 adequate treatments 
scored at least 18 on the Yale-Brown Obsessive Compulsive Scale (YBOCS) received quetiapine for 8 w
their current SSRI (n=10). Using a fixed dosing schedule, quetiapine was given at an initial dose of 75 m
titrated to 200 mg/day (100 mg/day in week 2, 150 mg/day in week 3, 200 mg/day in week 4). Overall, th
reduction (35.4%) in patients' mean YBOCS score from baseline to endpoint (p=0.002). Quetiapine was 
sedation being the most common adverse event (Denys et al, 2002). 
2)  Symptoms of obsessive-compulsive disorder (OCD) were reduced by treatment with quetiapine, in co
selective serotonin reuptake inhibitor (SSRI). The charts of 8 patients who had been treated for OCD by 
tolerated dose of an SSRI for at least 12 weeks and who were then given add- on treatment of quetiapine
Quetiapine doses were started at 25 milligrams (mg) daily and increased to a maximum of 300 mg daily. 
Brown Obsessive-Compulsive Scale improved for 4 of the patients, at doses of 50, 75 (2 patients), and 3
patient was unable to tolerate quetiapine (Mohr et al, 2002). 

 
4.5.B.11   Parkinson's disease - Psychotic disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In several studies and case reports, quetiapine therapy controlled psychotic symptoms in patients with P
(Fernandez et al, 2000; Weiner et al, 2000; Fernandez et al, 1999; Friedman & Factor, 2000a)(Parsa & B

c)  Adult: 
1)  A study designed to measure the effectiveness of clozapine replacement by quetiapine in 15 patients 
induced psychosis in Parkinson's disease concluded that quetiapine is an effective alternative to clozapin
assessed at baseline, and 4 and 8 weeks after discontinuation of clozapine. At baseline, the starting cloz
reduced by 6.25 milligrams (mg) per week for 2 weeks, 12.5 mg per week for 2 weeks, and 25 mg per we
was discontinued. The baseline initiation dose of quetiapine was 12.5 mg daily for 1 week and was increa
mg per day until the patient was no longer receiving clozapine. Quetiapine dosage adjustments were per
titration period, which ranged from 1 to 10 weeks. The average quetiapine ending dose was 62.5 mg. An
standardized weekly telephone interview was performed on all patients and their caregivers. Twelve of th
transition without a worsening of cognition or loss of antipsychotic effect at the 4 and 8-week visits. All 12
quetiapine. Side-effects noted were mild and transient. Only 1 patient had increased dyskinesia and 4 pa
transient worsening of tremor. At the end of 12 months, 9 of 12 patients were stable on quetiapine. Two o
experienced a decline in motor function switched back to clozapine (Fernandez et al, 2000). 
2)  An 81-year-old man with a 14-year history of Parkinson's disease who developed levodopa-induced p
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successfully treated with quetiapine after olanzapine was discontinued due to worsened parkinsonism. Q
6 weeks after the discontinuation of olanzapine and was titrated to a dose of 25 milligrams at bedtime. Th
complete resolution of hallucinations, complete resolution of belligerent behavior, and no worsening of pa
al, 2000). 
3)  Quetiapine was shown to be beneficial and well tolerated in the treatment of drug-induced psychosis 
Parkinson's disease (PD) (Fernandez et al, 1999). Thirty-five patients received a mean daily dose of que
milligrams. Of 24 neuroleptic-naive patients, 20 reported marked improvement of psychosis without a cor
motor function. There was a clinically and statistically significant (p=0.024) improvement in Brief Psychia
(BPRS) in the patients that had a baseline and 4-week follow-up assessment. Five patients were able to 
a transition from clozapine or olanzapine to quetiapine, while 6 could not due to confusion, erratic behavi
hallucinations. The data suggests quetiapine may be beneficial to treat DIP in PD but it should be used w
replacing other atypical antipsychotic drugs. 
4)  In a review of several smaller studies (n= 10 to 40), quetiapine (25 to 300 milligrams/day) was succes
Psychiatric Rating Scale (BPRS) scores and improving or not worsening motor functions (Friedman & Fa
5)  A 52-week open-label pilot study reported successful use of quetiapine in treating psychosis in two ne
patients with Parkinson's disease (1 with and 1 without dementia) (Parsa & Bastani, 1998). For each pati
introduced at 25 milligrams (mg) per day; it was increased to a maximum dose of 200 mg/day over 16 we
without dementia (a 74-year-old man) and 400 mg/day over 12 weeks for the patient with dementia (a 74
Severity of psychiatric symptoms was measured by the Brief Psychiatric Rating Scale and a Clinical Glob
Severity of Illness scale. Treatment successfully controlled psychotic symptoms without worsening motor
patients, although improvement was not as pronounced in the patient with dementia. 

 
4.5.B.12   Posttraumatic stress disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Adjunctive quetiapine therapy reduced the posttraumatic stress disorder (PTSD) symptoms of a 49-year-
with severe PTSD (Sattar et al, 2002) 

c)  Adult: 
1)  Adjunctive quetiapine therapy reduced symptoms in one patient suffering from posttraumatic stress d
year-old Caucasian male with severe PTSD received adjunctive treatment with quetiapine after therapy w
of paroxetine (titrated to 40 milligrams (mg)/day) failed to control his symptoms. Initially, he received que
bedtime for 2 days, but continued to be irritable and anxious. The dose was then increased to 100 mg at 
following 3 days his symptoms eased, however periodic episodes of severe anxiety persisted during the 
dose was increased to 25 mg twice daily and 100 mg at bedtime and he showed continued improvement
His scores on the Hamilton-D rating scale for Depression (HAM-D) and clinician-administered PTSD scre
from 40 and 98 (on admission) to 11 and 60, respectively. His symptoms remained controlled at this dose
months. No adverse events were reported (Sattar et al, 2002). 

 
4.5.B.13   Schizophrenia 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIa; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Quetiapine is indicated for the treatment of schizophrenia (Prod Info SEROQUEL(R) oral tablets, 20
SEROQUEL XR(TM) extended-release oral tablets, 2007) 
In 3 short-term (6-week) controlled-trials of patients with schizophrenia who met DSM III-R criteria fo
higher quetiapine doses were generally more effective than lower doses in treating patients with sch
DSM III-R criteria for schizophrenia (Prod Info SEROQUEL(R) oral tablets, 2007b) 
Moderate degree of efficacy for treating positive and negative symptoms in schizophrenic patients in
studies (Wetzel et al, 1995b; Fulton & Goa, 1995b; Fabre et al, 1995b; Borison et al, 1996b; Anon, 1
In one 6-week placebo-controlled trial (n=109), the efficacy of quetiapine was not sustained beyond 
(Borison et al, 1996b) 
In an open-label, 12-week, prospective study (n=56), oral quetiapine, at doses ranging from 200 to 8
was well tolerated and yielded clinical benefit in symptoms of early-onset schizopreniform-spectrum 
adolescents (Schimmelmann et al, 2007) 
In a small, open-label study (n=10) of adolescents, quetiapine was well tolerated and effective in the
schizoaffective disorder or bipolar disorder with psychotic features (McConville et al, 2000; McConvi

c)  Adult: 
1)  In 3 short-term (6-week) controlled-trials of patients with schizophrenia who met DSM III-R criteria for 
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quetiapine doses were generally more effective than lower doses in treating patients with schizophrenia w
criteria for schizophrenia. One of the trials used a single fixed dose haloperidol arm as a comparative tre
single group was inadequate to provide a reliable and valid comparison of quetiapine and haloperidol (Pr
(R) oral tablets, 2007b).  

a)  A placebo-controlled trial (n=361) that involved 5 fixed doses of quetiapine 75, 150, 300, 600 and
day (mg/day) in 3 divided doses reported that the 4 highest doses were superior to placebo on the B
Scale (BPRS) total score, the BPRS psychosis cluster and the Clinical Global Impression (CGI) seve
maximal effect was observed at 300 mg/day, and this dose was superior to placebo on the Scale for
Symptoms (SANS). The observed effects of 150 to 750 mg/day were generally identical (Prod Info S
tablets, 2007b). 
b)  Another placebo-controlled trial (n=286) that involved the titration of quetiapine in high (up to 750
(mg/day) in 3 divided doses) and low (up to 250 mg/day in 3 divided doses) doses reported that only
quetiapine group was superior to placebo on the Brief Psychiatric Rating Scale (BPRS) total score, t
cluster, the Clinical Global Impression (CGI) severity score, and the Scale for Assessing Negative S
(Prod Info SEROQUEL(R) oral tablets, 2007b). 
c)  A dose regimen comparison trial (n=618) that compared two fixed doses of quetiapine (450 millig
3 divided doses and 50 mg/day in 2 divided doses) reported that only the 450 mg/day (225 mg twice
was superior to the 50 mg/day (25 mg twice daily) quetiapine dose group on the Brief Psychiatric Ra
total score, the BPRS psychosis cluster, the Clinical Global Impression (CGI) severity score, and on 
Assessing Negative Symptoms (SANS) (Prod Info SEROQUEL(R) oral tablets, 2007b). 

2)  A 6-week, fixed-dose, placebo-controlled trial of patients who met DSM IV criteria for schizophrenia (n
that 400 milligram (mg), 600 mg, and 800 mg once daily doses of extended-release quetiapine were sup
Therapy was initiated with extended-release tablets at 300 mg/day (once daily) on Day 1. The dose was 
400 mg or 600 mg on Day 2 or to 800 mg by Day 3. Change between baseline and endpoint (Day 42) for
Negative Syndrome Scall (PANSS) was used as the primary efficacy measure. Analysis of PANSS total 
quetiapine extended-release doses of 400 mg, 600 mg and 800 mg were all superior to placebo (Prod In
(TM) extended-release oral tablets, 2007). 
3)  Several open (Wetzel et al, 1995b; Fulton & Goa, 1995b) and placebo-controlled studies (Fabre et al,
1996b; Anon, 1995b; Fulton & Goa, 1995b) of short duration (6 weeks or less) have suggested the effica
for treating both positive and negative symptoms of schizophrenia (mostly patients with acute exacerbati
chronic illness). In these trials, effects of treatment were mainly evaluated by the Brief Psychiatric Rating
Clinical Global Impression (CGI) Severity of Illness score, and the modified Scale for Assessment of Neg
(SANS). Clinical responses were observed within 2 weeks of starting quetiapine therapy and were best w
300 milligrams daily; in one study, doses of up to 750 milligrams daily (mean, 360 milligrams daily) were 
to lower doses (up to 250 milligrams daily; mean, 209 milligrams daily) and placebo at week 6 of treatme
and SANS (Anon, 1995b). The severity of extrapyramidal symptoms (EPS) was similar in patients treated
quetiapine. 
4)  Quetiapine therapy in 145 patients diagnosed with psychotic mood disorders was reviewed. All patien
with quetiapine, and 20% received quetiapine alone while 80% received other psychoactive drugs with q
was associated with more substantial clinical effects in patients with affective psychoses and in patients w
chronically ill. The response rate for the majority of psychiatric diagnoses studied was equal or superior t
schizophrenia. These preliminary findings suggest that quetiapine may be useful as an alternative or adju
patients with affective psychosis when used with mood stabilizers. Controlled studies are needed (Zarate
5)  An uncontrolled trial in elderly patients with psychotic disorders found quetiapine to be associated wit
improvement and to be well tolerated (McManus et al, 1999). An interim statistical analysis was performe
week 12. The median total daily dose of quetiapine was 100 milligrams/day. The most common adverse 
the central nervous system (somnolence, dizziness, agitation) and cardiovascular system (postural hypo
Extrapyramidal symptoms occurred in 6% of patients. Mean Simpson-Angus Scale total score showed si
(p less than 0.0001) at endpoint. In addition, Brief Psychiatric Rating Scale (BPRS) and Clinical Global Im
scores showed significant (p less than 0.0001 and p less than 0.01, respectively) improvement. This non
supports the need for further controlled clinical trials of quetiapine use in the elderly. 
6)  Considerable interindividual differences in the response to quetiapine have been reported (Wetzel et 
Goa, 1995b), and in larger placebo-controlled trials, differences in favor of quetiapine have not always re
significance or were marginally significant and beneficial changes from baseline scores were at times sm
questionable clinical significance; up to one-third of patients receiving quetiapine have dropped out of tre
efficacy (Fulton & Goa, 1995b; Borison et al, 1996b; Anon, 1995b). One 6-week placebo-controlled trial (
1996b) reported a significant reduction in BPRS and CGI scores with oral quetiapine for three of the first 
there was no significant difference in scores between placebo and quetiapine at week 6. Improvement in
sustained with quetiapine on days 21 to 42, although statistical significance was barely achieved. Thirty p
treated patients discontinued therapy due to lack of benefit in this study. 

d)  Pediatric: 
1)  In an open-label, 12-week, prospective study (n=56), treatment with oral quetiapine, at doses ranging
milligrams (mg) per day, was well tolerated and led to significant improvement in symptoms of early-onse
spectrum disorders in adolescents. Following a 1- to 9-day washout period of prior psychoactive medicat
age, 15.9 years; range, 12-17.9 years; 67.9% male) meeting the DSM-IV criteria for schizophrenia, schiz
schizophreniform disorder and had a Positive and Negative Syndrome Scale (PANSS) total score of 60 o
with quetiapine for 12 weeks. Following a fixed titration protocol during week 1 (50 mg at day 1 increased
7), the quetiapine dose was adjusted based on clinical response and tolerability to a range of 200 to 800 
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dose, 605.6 mg/day (week 6) and 584.2 mg/day (week 12)). The use of benztropine (1 to 6 mg/day) to tre
symptoms (EPS) and benzodiazepines (diazepam or lorazepam; up to 40 mg/day of diazepam equivalen
agitation, or sleep disturbances were allowed during the study. Assessments occurred at weekly visits un
visits every other week during weeks 6-12. The majority of study patients (76.8%) were antipsychotic-nai
week 12, 51.8% (n=25/52) of study participants had dropped out, with 30.4% discontinuing due to lack of
modified intent-to-treat (ie, patients with at least 1 post-baseline efficacy measurement) revealed a signif
mean +/- standard deviation PANSS total score (primary endpoint) from baseline (91.5 +/- 17.2) to week 
less than 0.0001), yielding a difference of 24.9 points (95% confidence interval (CI), 17.3 to 32.4; effect s
difference was evident as early as week 1 and was maintained throughout the study. A 50% reduction in
occurred in 34.6% (n=18/52) at a median of 85 days while 51.9% (n=27/52) had a 40% reduction in PAN
median of 57 days. Among the PANSS sub-scales, the effect size at week 12 was greater for the positive
5.2 at baseline to 14.9 +/- 6.9; 95% CI, 4.8 to 9.1; effect size=0.91) than the negative sub-scale (22.8 +/-
18.2 +/- 8.7; 95% CI, 2 to 7.1; effect size=0.5). Additionally, significant improvements occurred among th
impulsivity/hostility, and anxiety/depression sub-scales of the PANSS, along with the Clinical Global Impr
Illness scale (5.2 +/- 0.9 at baseline to 3.7 +/- 1.8 at week 12) and the Subjective Well-being under Neuro
Scale (75.5 +/- 17.6 at baseline to 7.5 +/- 17.1 at week 12). Adverse events occurred in 78.6% of patient
(21.4%), fatigue (17.9%), and headache (17.9%) being the most common. Five (8.9%) and 2 (3.6%) pati
least 1 moderate EPS (at doses of 400 to 600 mg/day) and mild-to-moderate akithisia (at doses of 500 to
respectively; however, none required treatment or resulted in study discontinuation. Compared to baselin
significant increase in weight and BMI at week 12 (mean increase, 6.2 kilograms (weight), 2.1 kilograms/
with 60.7% of patients gaining more than 7% of their baseline weight (Schimmelmann et al, 2007). 
2)  A small study (n=10) of adolescents ranging in age from 12.3 through 15.9 years concluded quetiapin
and effective in the treatment of schizoaffective disorder or bipolar disorder with psychotic features. Quet
open-label, rising-dose trial was initiated at 25 milligrams (mg) twice daily and reached 400 mg twice dail
concluded on day 23. Quetiapine improved both positive and negative symptoms significantly (p less tha
and endpoint symptoms were compared and there were no unexpected side effects (McConville et al, 20
of this trial, all ten patients continued open-label treatment with quetiapine (initial, 800 mg/day titrated ove
optimal dose; mean dose, 600 mg/day) for up to 88 weeks. Significant improvements in mean scores fro
were seen at all time points through week 64 for the Brief Psychiatric Rating Scale (BPRS) and Clinical G
(CGI) Severity of Illness scale (p less than 0.05). Improvements in mean scores on the Scale for Assessm
Symptoms (SANS) were significant through week 52 (p less than 0.05). Quetiapine was well tolerated an
were mild to moderate, with somnolence (60%), headache (50%), and pharyngitis (40%) being reported 
Extrapyramidal symptoms were not observed during the trial, however, 30% of patients reported increase
body mass index as a "mild" adverse event. Larger, controlled studies are needed to further establish lon
efficacy and safety in this patient population (McConville et al, 2003). 

 
4.5.B.14   Schizophrenia, Maintenance 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes (extended release only); Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

The extended-release formulation of quetiapine fumarate is indicated for the maintenance treatment
(Prod Info SEROQUEL(R)XR extended-release oral tablets, 2007) 
In a randomized, double-blind, extension study (n=171), continued treatment with extended-release 
400 to 800 milligrams per day led to a longer time to relapse compared to placebo in adult patients w
stabilized during 16 weeks of an open-label trial (Prod Info SEROQUEL(R)XR extended-release ora

c)  Adult: 
1)  Maintenance treatment with extended-release quetiapine fumarate (quetiapine XR), at doses of 400 t
per day, led to a statistically significant delay in relapse compared to placebo in the double-blind, random
of an open-label trial. Clinically stable adult outpatients (n=171) who met the Diagnostic and Statistical M
Disorders (4th edition) criteria for schizophrenia and who remained stable following 16 weeks of open-lab
quetiapine XR 400 to 800 mg/day were included. Patients who had a Clinical Global Impression (CGI)-Se
less and a Positive and Negative Syndrome Scale (PANSS) total score of 60 or less beginning to end of 
(not exceeding a 10- or greater point increase in PANSS total score) were considered to be stabilized. In
extension phase, patients were randomized to continue receiving quetiapine XR at their current dose or p
observed for possible relapse, which was defined as a 30% or greater increase in the PANSS total score
score of 6 or greater, hospitalization due to worsening of schizophrenia, or need for any other antipsycho
Treatment with quetiapine XR led to a significantly longer time to relapse than placebo (Prod Info SEROQ
release oral tablets, 2007). 

 
4.5.B.15   Tardive dyskinesia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
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Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Quetiapine treatment improved symptoms in three women with tardive dyskinesia (Chari et al, 2002) 
c)  Adult: 

1)  Treatment with quetiapine reduced persistent symptoms of tardive dyskinesia in three women receivin
therapy. A 42-year-old Caucasian woman with a 25-year history of schizophrenia and scoring a 22 on the
Involuntary Movement Scale (AIMS) was prescribed quetiapine for tardive dyskinesia. Within a year and 
treatment she no longer scored on the scale. The tardive dyskinesia symptoms of a 63-year-old Caucasi
year history of schizoaffective disorder were also successfully treated with quetiapine. After a year of the
was reduced from 19 to 3. In addition, a 52-year-old Asian woman with a 5-year history of psychotic illne
quetiapine for tardive dyskinesia and after 24 weeks of treatment her AIMS score dropped from 17 to 10
are needed to substantiate these findings (Chari et al, 2002). 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Chlorpromazine 

Haloperidol 

Olanzapine 

Paliperidone 

Perphenazine 

Risperidone 

Ziprasidone 

 
4.6.A   Chlorpromazine 

 
4.6.A.1   Schizophrenia 

a)  Based upon comparisons of minimum effective dosages identified in placebo- controlled, fixed-dose and f
drug development trials, the minimum effective dose of quetiapine was 150 milligrams/day (equivalent to chlo
milligrams/day) (Woods SW, 2003). 
b)  Quetiapine 75 to 750 milligrams daily (mean, 407 mg daily) offered no significant advantage over chlorpro
milligrams daily (mean, 384 mg daily) in a double-blind, parallel-group trial involving patients with acute exace
subchronic schizophrenia, or schizophreniform disorder (n=201). Both drugs were associated with similar red
Psychiatric Rating Scale (BPRS) scores, Clinical Global Impression (CGI) scores, and negative scale scores 
Negative Syndrome Scale (PANSS) (negative symptom assessment). The severity of extrapyramidal sympto
comparable (assessed by Simpson scale) (Fulton & Goa, 1995a). 

 
4.6.B   Haloperidol 

 
4.6.B.1   Schizophrenia 

a)  In a study involving 361 patients, quetiapine (across 5 fixed doses) was found to be superior to placebo in
symptoms in schizophrenic patients, while haloperidol (12 milligrams/day) was not. Additionally, depressive s
improved in a greater proportion of patients treated with quetiapine versus haloperidol or placebo. None of the
withdrew from the study due to extrapyramidal symptoms, while 4 haloperidol and 1 placebo patient withdrew
Glazer, 2000). 
b)  A 6-week, multicenter, double-blind trial comparing quetiapine and haloperidol (mean total daily doses of 4
milligrams, respectively) in the treatment of acute exacerbation of schizophrenia concluded that quetiapine in
better tolerated than haloperidol. Both agents produced clear reductions in the Positive and Negative Syndrom
Clinical Global Impression Severity of Illness and Global Improvement scores. Quetiapine was better tolerate
extrapyramidal symptoms. In addition, mean serum prolactin concentration decreased in quetiapine patients a
haloperidol patients (Copolov et al, 2000). 

 
4.6.C   Olanzapine 

 
4.6.C.1   Chronic schizophrenia 

a)  When newer antipsychotic medications (olanzapine, quetiapine, risperidone, and ziprasidone) were compa
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generation antipsychotic, perphenazine, the majority of patients in each group discontinued their antipsychoti
before 18 months. Patients (n=1493) with chronic schizophrenia were randomized to receive olanzapine 7.5 t
(mg/day), perphenazine 8 to 32 mg/day, quetiapine 200 to 800 mg/day, risperidone 1.5 to 6.0 mg/day, or zipr
mg/day for up to 19 months. Overall, 74% of patients discontinued treatment for any cause before 18 months
ranged from 64 to 82%. Time to discontinuation ranged from 3.5 months for ziprasidone to 9.2 months with o
discontinuation was significantly longer in the olanzapine group as compared with the quetiapine (hazard ratio
confidence interval (CI), 0.52 to 0.76; p less than 0.001) or risperidone groups (HR, 0.75; 95% CI, 0.62 to 0.9
discontinuation due to adverse events were similar between all groups, but the rates ranged from 10% for risp
olanzapine (p=0.04). More patients discontinued olanzapine due to greater weight gain (average of 0.9 kilogr
greater increases in glycosylated hemoglobin, total cholesterol, and triglycerides (Lieberman et al, 2005). 

 
4.6.D   Paliperidone 

 
4.6.D.1   Schizophrenia, Recent exacerbation, in hospitalized patients 

a)  In a randomized, double-blind, placebo- and active-controlled clinical trial (n=394), treatment with paliperid
(ER) produced significantly improved Positive and Negative Syndrome Scale (PANSS) total scores compared
hospitalized patients with a recent exacerbation of schizophrenia. Hospitalized patients 18 to 65 years of age
(defined as lasting less than 4 weeks but more than 4 days) of schizophrenia (paranoid, disorganized, or und
diagnosed using Diagnostic and Statistical Manual of Mental Disorders Fourth edition (DSM-IV)), a Clinical G
Severity (CGI-S) scale score of 5 or greater, and symptom scores of 4 or greater on 2 or more of the following
hostility, excitement, tension, uncooperativeness, and poor impulse control (with a combined score of these it
were eligible for enrollment. Following the discontinuation of all psychotropic agents, patients were randomize
paliperidone ER (n=157; baseline mean PANSS total score, 102.8 +/- 13.1 points), quetiapine (n=157; baseli
score, 101.3 +/- 13.3 points), or placebo (n=80; baseline mean PANSS total score, 103.8 +/- 15.7 points). In a
phase, paliperidone ER was initiated at 6 milligrams (mg)/day on days 1 to 3 and then increased to 9 mg/day 
an optional dose increase to 12 mg/day starting on day 8 if necessary (mean dose, 10.4 +/- 1.7 mg/day) and 
at 50 mg/day on day 1, 100 mg/day on day 2, 200 mg/day on day 3, 400 mg/day on day 4, 600 mg/day on da
dose increase to 800 mg/day on day 8 (mean dose, 690.9 +/- 134.3 mg/day). Psychotropic medications (excl
additional paliperidone ER or quetiapine) could be added following the 14-day monotherapy phase (one or m
agents: paliperidone ER, 52.9%; quetiapine, 55.4%; placebo, 66.7%). The least-squares mean PANSS total s
baseline to day 14 was significantly decreased in the paliperidone ER arm (-23.4 +/- 1.8 (standard error (SE))
with the quetiapine arm (-17.1 +/- 1.8 (SE) points; p less than 0.001) (primary endpoint) and the placebo arm 
between group analyses (using a least-squares mean differences in change scores with the last observation 
patients in the paliperidone ER arm had significantly improved PANSS total score, PANSS scale negative sym
PANSS scale disorganized thoughts scores, PANSS scale uncontrolled hostility/excitement scores, and CGI-
with patients in the quetiapine and placebo arms at day 14 and at the end of 6 weeks of treatment (day 42) (T
the PANSS scale positive symptoms score (PANSS-P) and Clinical Global Impression of Change (CGI-C) sco
improved in the paliperidone ER arm compared with the quetiapine and placebo arms at day 14 and paliperid
improved PANSS-P and CGI-C compared with placebo at day 42 (Table 1). Serious adverse events were rep
and 2.5% of patients in the paliperidone ER, quetiapine, and placebo arms, respectively. Extrapyramidal sym
significantly (p less than 0.001) higher in the paliperidone ER arm following the 14-day monotherapy phase co
quetiapine using the Simpson-Angus Rating Scale (total score). The incidence of movement disorders at day
significantly different between the 3 arms using the Barnes Akathisia Rating Scale and the Abnormal Involunt
(Canuso et al, 2009). 

Table 1: Between Group Analyses

Outcome measures Day 14 Day 42
Paliperidone 

ER 
versus 

Quetiapine

Paliperidone 
ER 

versus 
Placebo

Quetiapine 
versus 

Placebo

Paliperidone 
ER 

versus 
Quetiapine

Paliperido
ER 

versus
Placebo

PANSS score 
Mean (SE)

Total -6.3* (1.8) -8.4* (2.2) -2.1 (2.2) -4.7* (2) -7.8* (2.5
Positive symptoms -1.6* (0.6) -2.1* (0.7) -0.5 (0.7) -1.1 (0.6) -1.9* (0.8
Negative symptoms -1.3* (0.5) -2.2* (0.6) -0.9 (0.6) -1.2* (0.5) -2.1* (0.6
Anxiety/depression -0.5 (0.3) -0.6 (0.4) -0.1 (0.4) -0.4 (0.3) -0.5 (0.4
Disorganized thoughts -1.3* (0.4) -2.1* (0.5) -0.8 (0.5) -1* (0.5) -2* (0.6
Uncontrolled 
hostility/excitement -1.5* (0.4) -1.6* (0.5) -0.1 (0.5) -1* (0.4) -1.3* (0.5

CGI-S 
(Mean SE) -0.3* (0.1) -0.4* (0.1) -0.1 (0.1) -0.3* (0.1) -0.5* (0.

CGI-C 
(Mean SE) -0.4* (0.1) -0.5* (0.1) -0.2 (0.1) -0.1 (0.1) -0.4* (0.2
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4.6.E   Perphenazine 

 
4.6.E.1   Chronic schizophrenia 

a)  When newer antipsychotic medications (olanzapine, quetiapine, risperidone, and ziprasidone) were compa
generation antipsychotic, perphenazine, the majority of patients in each group discontinued their antipsychoti
before 18 months. Patients (n=1493) with chronic schizophrenia were randomized to receive olanzapine 7.5 t
(mg/day), perphenazine 8 to 32 mg/day, quetiapine 200 to 800 mg/day, risperidone 1.5 to 6.0 mg/day, or zipr
mg/day for up to 19 months. Overall, 74% of patients discontinued treatment for any cause before 18 months
ranged from 64 to 82%. Time to discontinuation ranged from 3.5 months for ziprasidone to 9.2 months with o
discontinuation was significantly longer in the olanzapine group as compared with the quetiapine (hazard ratio
confidence interval (CI), 0.52 to 0.76; p less than 0.001) or risperidone groups (HR, 0.75; 95% CI, 0.62 to 0.9
discontinuation due to adverse events were similar between all groups, but the rates ranged from 10% for risp
olanzapine (p=0.04). More patients discontinued olanzapine due to greater weight gain (average of 0.9 kilogr
greater increases in glycosylated hemoglobin, total cholesterol, and triglycerides (Lieberman et al, 2005). 

 
4.6.F   Risperidone 

Chronic schizophrenia 

Psychotic disorder 

 
4.6.F.1   Chronic schizophrenia 

a)  When newer antipsychotic medications (olanzapine, quetiapine, risperidone, and ziprasidone) were compa
generation antipsychotic, perphenazine, the majority of patients in each group discontinued their antipsychoti
before 18 months. Patients (n=1493) with chronic schizophrenia were randomized to receive olanzapine 7.5 t
(mg/day), perphenazine 8 to 32 mg/day, quetiapine 200 to 800 mg/day, risperidone 1.5 to 6.0 mg/day, or zipr
mg/day for up to 19 months. Overall, 74% of patients discontinued treatment for any cause before 18 months
ranged from 64 to 82%. Time to discontinuation ranged from 3.5 months for ziprasidone to 9.2 months with o
discontinuation was significantly longer in the olanzapine group as compared with the quetiapine (hazard ratio
confidence interval (CI), 0.52 to 0.76; p less than 0.001) or risperidone groups (HR, 0.75; 95% CI, 0.62 to 0.9
discontinuation due to adverse events were similar between all groups, but the rates ranged from 10% for risp
olanzapine (p=0.04). More patients discontinued olanzapine due to greater weight gain (average of 0.9 kilogr
greater increases in glycosylated hemoglobin, total cholesterol, and triglycerides (Lieberman et al, 2005). 

 
4.6.F.2   Psychotic disorder 

a)  Quetiapine and risperidone were similarly efficacious in treating psychotic symptoms and had similar over
quetiapine treatment resulted in fewer extrapyramidal symptoms (EPS) and was more effective in reducing de
month, open-label study, patients with schizophrenia, schizoaffective disorder, or other psychotic disorders (in
disorder, major depressive disorder and various forms of dementia) were randomized in a ratio of 3:1 to recei
or risperidone (n=175). The starting dosage of quetiapine was 50 milligrams/day (mg/day), which was increas
increments every 1 to 2 days, to a maximum of 800 mg/day, given in divided doses. Risperidone was started 
with upward titration to a target dose of 3 mg twice daily by day 3. Dosages were individually titrated to maxim
minimizing adverse reactions (mean prescribed dose: quetiapine 253.9 mg, risperidone 4.4 mg). At the begin
approximately half of each group had EPS. There was a steady decline in the number of patients reporting EP
the study progressed. The incidence of EPS in the quetiapine group was lower than in the risperidone group a
47.3) but not at the end of the study (38.6 vs 39.2). The percentage of patients requiring a change of treatme
requiring anti-EPS medication was lower in the quetiapine group than in the risperidone group (7% vs 20.5%)
third of patients in each group withdrew before completion of the study. A higher percentage withdrew from ri
for lack of efficacy (10.3% vs 5.8%) and a higher percentage withdrew from quetiapine treatment because of 
vs 5.1%). Somnolence was the most common adverse event in both groups, followed by dry mouth and dizzi
occurred significantly more often with quetiapine treatment (p less than 0.05). Occurrence of weight gain was
(Mullen et al, 2001). 

 
4.6.G   Ziprasidone 

 
4.6.G.1   Chronic schizophrenia 

a)  When newer antipsychotic medications (olanzapine, quetiapine, risperidone, and ziprasidone) were compa
generation antipsychotic, perphenazine, the majority of patients in each group discontinued their antipsychoti
before 18 months. Patients (n=1493) with chronic schizophrenia were randomized to receive olanzapine 7.5 t

*p less than 0.05
PANSS, Positive and Negative Syndrome Scale; SE, standard error; CGI-S, Clinical Global Impression 
Clinical Global Impression of Change
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(mg/day), perphenazine 8 to 32 mg/day, quetiapine 200 to 800 mg/day, risperidone 1.5 to 6.0 mg/day, or zipr
mg/day for up to 19 months. Overall, 74% of patients discontinued treatment for any cause before 18 months
ranged from 64 to 82%. Time to discontinuation ranged from 3.5 months for ziprasidone to 9.2 months with o
discontinuation was significantly longer in the olanzapine group as compared with the quetiapine (hazard ratio
confidence interval (CI), 0.52 to 0.76; p less than 0.001) or risperidone groups (HR, 0.75; 95% CI, 0.62 to 0.9
discontinuation due to adverse events were similar between all groups, but the rates ranged from 10% for risp
olanzapine (p=0.04). More patients discontinued olanzapine due to greater weight gain (average of 0.9 kilogr
greater increases in glycosylated hemoglobin, total cholesterol, and triglycerides (Lieberman et al, 2005). 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antianxiety 
Antidepressant 
Antidepressant, Tricyclic 
Antiulcer 
Dermatological Agent 

2)  Dosing Information 
a)  Doxepin Hydrochloride 

1)  Adult 
a)  Alcoholism - Anxiety - Depression 

1)  very mild, 25 to 50 mg/day ORALLY initially, gradually increase as needed (max, 300 mg/day) (Prod 
Info SINEQUAN(R) capsule, oral concentrate, 2005) 
2)  mild to moderate, 75 mg ORALLY per day in single or divided doses, increase as needed; usual 
range is 75 to 150 mg/day (max, 300 mg/day) (Prod Info SINEQUAN(R) capsule, oral concentrate, 
2005) 

b)  Anxiety - Depression 
1)  very mild, 25 to 50 mg/day ORALLY initially, gradually increase as needed (max, 300 mg/day) (Prod 
Info SINEQUAN(R) capsule, oral concentrate, 2005) 
2)  mild to moderate, 75 mg ORALLY per day in single or divided doses, increase as needed; usual 
range is 75 to 150 mg/day (max, 300 mg/day) (Prod Info SINEQUAN(R) capsule, oral concentrate, 
2005) 

c)  Anxiety - Depression - Psychoneurotic personality disorder 
1)  outpatients: 75 mg/day ORALLY (divided into 1-3 doses); may increase up to a MAX of 150 mg/day 
2)  inpatients: 150 mg/day ORALLY (divided into 1-3 doses); may increase up to a MAX of 300 mg/day 

d)  Pruritus (Moderate), Due to atopic dermatitis or lichen simplex chronicus 
1)  10 mg ORALLY at bedtime; may gradually increase to 25 mg ORALLY at bedtime 
2)  apply a thin film TOPICALLY to skin 4 times a day (3-4 hr between applications) for a MAX of 8 days 

2)  Pediatric 
a)  safety and effectiveness in children below the age of 12 years have not been established 

1)  Alcoholism - Anxiety - Depression 
a)  (12 years and older) very mild, 25 to 50 mg/day ORALLY initially, gradually increase as needed 
(max, 300 mg/day) (Prod Info SINEQUAN(R) capsule, oral concentrate, 2005) 
b)  (12 years and older) mild to moderate, 75 mg ORALLY per day in single or divided doses, 
increase as needed; usual range is 75 to 150 mg/day (max, 300 mg/day) (Prod Info SINEQUAN(R) 
capsule, oral concentrate, 2005) 

2)  Anxiety - Depression 
a)  (12 years and older) very mild, 25 to 50 mg/day ORALLY initially, gradually increase as needed 
(max, 300 mg/day) (Prod Info SINEQUAN(R) capsule, oral concentrate, 2005) 
b)  (12 years and older) mild to moderate, 75 mg ORALLY per day in single or divided doses, 
increase as needed; usual range is 75 to 150 mg/day (max, 300 mg/day) (Prod Info SINEQUAN(R) 
capsule, oral concentrate, 2005) 

3)  Contraindications 
a)  Doxepin Hydrochloride 

1)  glaucoma (Prod Info SINEQUAN(R) oral capsules, 2007) 
2)  hypersensitivity to doxepin, other dibenzoxepines, or any component of the product (Prod Info SINEQUAN(R) 
oral capsules, 2007) 
3)  urinary retention (Prod Info SINEQUAN(R) oral capsules, 2007) 

4)  Serious Adverse Effects 
a)  Doxepin Hydrochloride 

1)  Agranulocytosis 
2)  Depression, worsening 
3)  Hypertension 
4)  Hypotension 
5)  Leukopenia 
6)  Pancytopenia 
7)  Purpuric disorder 
8)  Suicidal thoughts 
9)  Suicide 
10)  Tachyarrhythmia 
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11)  Thrombocytopenia 
5)  Clinical Applications 

a)  Doxepin Hydrochloride 
1)  FDA Approved Indications 

a)  Alcoholism - Anxiety - Depression 
b)  Anxiety - Depression 
c)  Anxiety - Depression - Psychoneurotic personality disorder 
d)  Pruritus (Moderate), Due to atopic dermatitis or lichen simplex chronicus 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product 
Index) 
B)  Synonyms 

Doxepin 
Doxepin HCl 
Doxepin Hydrochloride 

C)  Physicochemical Properties 
1)  Molecular Weight 

a)  316 (Prod Info Zonalon, 94)  
 
 1.2   Storage and Stability 

A)  Oral route 
1)  Preparation and storage of bulk dilutions of the concentrate is not recommended (Prod Info Sinequan(R), 
2004). 
2)  Store capsules at a controlled room temperature of 15 to 30 degrees Celsius (59 to 86 degrees Fahrenheit). 
Dispense in a tight, light-resistant container with a child-resistant closure (Prod Info Adapin(R), 1995). 
3)  Store doxepin topical cream at or below 27 degrees C (80 degrees F) (Prod Info Zonalon(R), 2004). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 

Dosage Adjustment During Dialysis 

 
1.3.1   Normal Dosage 

 
1.3.1.A   Doxepin Hydrochloride 

Oral route 

Rectal route 

Topical application route 
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1.3.1.A.1   Oral route 

Anxiety - Depression 

Urticaria 

 
1.3.1.A.1.a   Anxiety - Depression 

1)  Dosage ranges of 75 to 150 milligrams daily have been shown effective in anxiety associated 
with depression (Goldberg & Finnerty, 1972; Smith, 1971); (Goldstein, 1973)(Goldstein & Pinosky, 
1969). 
2)  Doxepin in doses of 200 milligrams daily also have been shown effective and well tolerated in 
the elderly for anxiety-depression states (Bohlau et al, 1972). 
3)  Anxiety patients with psychotic symptoms may require higher doses than with neurotic illness 
(Pinder et al, 1977e). 
4)  DEPRESSION 

a)  Dosage must be individualized. Usual dosage range for outpatients is 75 to 150 milligrams 
daily and for hospitalized patients 150 to 300 milligrams daily (Grof et al, 1974; Bianchi et al, 
1971a; Kiev, 1974; Gillmer, 1970). Additional therapeutic benefit is rarely obtained by using 
more than 300 milligrams/day (Prod Info Sinequan(R), 2004)(Prod Info Adapin(R), 1995a). 
However, initial and maintenance doses of 500 milligrams daily have been used (Krakowski, 
1968). 
b)  Pulse dosing of doxepin (250 milligrams every 6 days) has not been found to be more 
effective than conventional dosing (Deuschle et al, 1997). 
c)  For patients on once-a-day dosing, the maximum recommended dose is 150 
milligrams/day, usually given at bedtime (Prod Info Sinequan(R), 2004). 

 
1.3.1.A.1.b   Urticaria 

1)  Doxepin in doses of 10 to 30 milligrams orally daily has been effective in the treatment of 
IDIOPATHIC COLD URTICARIA (Neittaanmaki et al, 1984a). 
2)  Doxepin 5 milligrams orally twice daily was reported effective in the treatment of chronic 
idiopathic URTICARIA in a controlled study (Harto et al, 1985; Ledo et al, 1985). 
3)  Doxepin 25 milligrams orally three times daily was effective in the treatment of CHRONIC 
IDIOPATHIC URTICARIA in a placebo-controlled trial involving 16 adult patients (Goldsobel et al, 
1986). 

 
1.3.1.A.2   Rectal route 

 
1.3.1.A.2.a   Cancer pain; Adjunct 

1)  Doxepin capsules were administered rectally in four severely debilitated cancer patients with 
clinical neuropathic pain (Storey & Trumble, 1992). Commercially available capsules without 
modification were inserted rectally. Serum concentrations of N-desmethyldoxepin after two to five 
days of treatment with a constant dose of doxepin were 573 micrograms/milliliter and 403 
micrograms/milliliter (with 50 milligrams three times daily), 204 micrograms/milliliter (with 50 
milligrams twice daily) and less than 25 micrograms/milliliter (with 25 milligrams daily). 

 
1.3.1.A.3   Topical application route 

 
1.3.1.A.3.a   Pruritus (Moderate), Due to atopic dermatitis or lichen simplex chronicus 

1)  Doxepin cream (5%), applied four times a day, with at least 3 to 4 hour intervals between 
applications, provides effective short-term (up to 8 days) management of moderate pruritus in 
adults with atopic dermatitis and lichen simplex chronicus (Prod Info Zonalon(R), 2004). Occlusive 
dressings should not be used with doxepin cream as it may increase dermal absorption. 

1.3.1.A.4   MUCOSAL LOCAL 
a)  ORAL MUCOSAL PAIN 

1)  Five milliliters of a solution of doxepin 5 milligrams/milliliter, held in the mouth for 5 minutes and 
spat out, relieved mucosal pain in patients (n=41) with mucosal damage caused by cancer or 
cancer treatment. Relief lasted for more than 3 hours (Epstein et al, 2001). 

1.3.1.A.5   LONG-TERM THERAPY 
a)  Long-term maintenance therapy with doxepin is safe and effective (Ayd, 1975a). Forty patients (31 
to 73 years of age) were treated with doxepin 50 to 300 milligrams daily over a period of 57 to 93 
months (total dose 194, 100 to 508, 500 milligrams) for recurrent depression. All patients experienced 
mood elevation, improved sleep and appetite, and increased energy and interest. Laboratory values 
revealed no serious toxicity and blood pressure was not significantly affected throughout therapy. 
Transient tachycardia with doses greater than 200 milligrams daily occurred in several patients and 

Page 3 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 3

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 3 of 182



weight gain in the first 6 months in a few other patients. Otherwise, adverse reactions were minimal. 
b)  Doxepin therapy has been used continuously for up to 15 years in the treatment of chronic 
depressive illness, with maintenance of efficacy and a low order of toxicity. Continuous therapy for 5 to 
15 years in 52 patients did not reveal any changes in hematologic, renal or hepatic function tests, and 
the drug was well tolerated in patients with concomitant cardiovascular disorders (Ayd, 1984). 

1.3.1.A.6   ONCE DAILY DOSING 
a)  The major portion or total daily dose of doxepin administered at bedtime is effective and may be of 
benefit in decreasing the incidence of daytime drowsiness. SINGLE BEDTIME DOSE is also of benefit 
in patients with mixed anxiety-depression with resultant sleep disturbances (Goldberg et al, 1974; 
Mendels & Schless, 1975). If the once-a-day schedule is used, the maximum daily dose is 150 
milligrams/day (Prod Info Adapin(R), 1995a). 

1.3.1.A.7   ORAL CONCENTRATE DILUTION 
a)  Doxepin oral concentrate should be diluted just prior to administration, with 120 milliliters water, skim 
milk, whole milk, orange juice, grapefruit juice, tomato juice, prune juice, or pineapple juice (Prod Info 
Sinequan(R), 2004). 
b)  Doxepin oral concentrate is not compatible in many carbonated beverages (Prod Info Sinequan(R), 
2004). 
c)  Patients who are on methadone maintenance and require doxepin concentrate can mix the 
methadone and doxepin together and then dilute the mixture in Gatorade(R), lemonade, orange juice, 
sugar water, Tang(R), or water. Grape juice should not be used (Prod Info Sinequan(R), 2004). 

1.3.1.A.8   WITHDRAWAL SCHEDULE 
a)  Delirium upon abrupt withdrawal of doxepin has been reported in a single case (Santos and 
McCurdy, 1980). After 2 weeks of therapy for depression, doxepin was abruptly discontinued because 
of lack of response and undue sedation. Two days later, the patient exhibited impaired attention, 
concentration, and short-term memory. He was agitated and moderately diaphoretic. Two days later, an 
abnormal EEG was recorded. Symptoms disappeared and the EEG returned to normal in 2 weeks. The 
patient had also been taking disulfiram, which could have contributed to the reaction. 
b)  Gradual reduction in dosage will prevent development of withdrawal symptoms (Prod Info Adapin
(R), 1995a). 

 
1.3.2   Dosage in Renal Failure 

A)  Doxepin Hydrochloride 
1)  Based upon the small amount of doxepin excreted unchanged in the urine, no dosage adjustment would 
appear to be necessary (Bennett et al, 1994a). 

 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Doxepin Hydrochloride 
1)  Data for other tricyclic antidepressants suggests the use of doxepin in patients with liver disease may 
result in increases in the incidence of adverse reactions. Dosage should be reduced and adjusted gradually. 

 
1.3.4   Dosage in Geriatric Patients 

A)  Doxepin Hydrochloride 
1)  Caution should be taken when selecting a dosage schedule in an elderly patient. Therapy should be 
initiated on the low end of the dosing range to account for decreased hepatic, renal, or cardiac function or 
concomitant diseases/drug regimens that may be present in this patient population (Prod Info Sinequan(R), 
2004)(FDA, 2000). 
2)  Dosage should be individualized with adjustments based upon patient response. Initial dosage should be 
25 to 50 milligrams with adjustments made gradually (Pinder et al, 1977e). 
3)  Clinical guidelines for utilizing antidepressants in the treatment of depression in geriatric patients have 
been reviewed (Salzman, 1985). 

 
1.3.5   Dosage Adjustment During Dialysis 

A)  Doxepin Hydrochloride 
1)  No dosage supplement is required in patients following hemodialysis or peritoneal dialysis (Bennett et al, 
1994a). 

 
 1.4   Pediatric Dosage 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Doxepin Hydrochloride 

 
1.4.1.A.1   Oral route 

a)  DOXEPIN is not recommended for use in children under 12 years of age (Prod Info Sinequan(R), 
2004). 

 
 2.0   Pharmacokinetics 
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Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  Depression, oral: 2 to 3 weeks (Gilman et al, 1985b). 
1)  DOXEPIN may have an onset sooner than other tricyclic antidepressants (Barranco et al, 1979). 

b)  Anxiety, oral: 5 to 6 days (Pereira & Lipke, 1970)(DuBois, 1969). 
 
 2.2   Drug Concentration Levels 

A)  Therapeutic Drug Concentration 
1)  Depression, greater than 100 ng/mL (parent compound with active metabolite, desmethyldoxepin) 
(Amsterdam et al, 1980). 

a)  Other studies have found no correlation between serum concentration and therapeutic response (Ward 
et al, 1982; Brunswick et al, 1983; Norman et al, 1980). 
b)  Therapeutic response has been associated with 20 ng/mL or above of the active metabolite 
desmethyldoxepin (Pinder et al, 1977b). 

B)  Time to Peak Concentration 
1)  Oral: 30 minutes to 1 hour (Pinder et al, 1977b). 
2)  TOPICAL: 1.32 hours (Drake et al, 1999). 

a)  Time to peak concentration was 1.32 hours with a maximum concentration of 0.41 mcg/L in 12 subjects 
with pruritic atopic dermatitis who applied topical DOXEPIN 4 times daily every 4 hours for 7 days (Drake et 
al, 1999). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

Extracorporeal Elimination 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  Oral: well-absorbed (Pinder et al, 1977b). 
2)  Topical, percutaneous absorption may occur (Prod Info Zonalon(R), 1999). 

a)  Plasma DOXEPIN concentrations ranged from undetectable to 46 ng/mL in 19 eczema patients 
using topical doxepin (Prod Info Zonalon(R), 1999). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  79% to 84% (Virtanen et al, 1982) 
2)  OTHER DISTRIBUTION SITES 

a)  Tissues, initially high in the liver, kidney, spleen and lung. Large amounts of the active metabolite 
(desmethyldoxepin) also found in tissues (Hobbs, 1969). 

B)  Distribution Kinetics 
1)  Volume of Distribution 

a)  9 to 33 L/kg (Bennett et al, 1994). 
 
2.3.3   Metabolism 
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A)  Metabolism Sites and Kinetics 
1)  LIVER 

a)  DOXEPIN undergoes hepatic metabolism to the active metabolite desmethyldoxepin (Prod Info 
Zonalon(R), 1999). 

B)  Metabolites 
1)  Desmethyldoxepin, active (Pinder et al, 1977b). 
2)  Doxepin-N-oxide, hydroxydoxepin and hydroxydoxepin glucuronide (Hobbs, 1969). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Excretion (%) 

a)  0.5% (Kimura, 1972a). 
B)  Other 

1)  OTHER EXCRETION 
a)  Bile, small amounts (Kimura, 1972). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  16.8 hours (range: 8 to 25 hours) (Bennett et al, 1994; Faulkner et al, 1983; Amsterdam et al, 1980). 
B)  Metabolites 

1)  Desmethyldoxepin, 51.3 hours (range: 33.2 to 80.7 hours) (Amsterdam et al, 1980). 
a)  Desmethyldoxepin half-life ranges from 28 to 52 hours (Prod Info Zonalon(R), 1999). 

 
2.3.6   Extracorporeal Elimination 

A)  Hemodialysis 
1)  Dialyzable: No (Anderson et al, 1976). 

a)  Only 7.6% of DOXEPIN and 13.9% of desmethyldoxepin is extracted by hemodialysis (Faulkner et 
al, 1984). 

B)  Peritoneal 
1)  Dialyzable: No (Anderson et al, 1976). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Doxepin Hydrochloride 

a)  Oral (Capsule; Solution) 
Suicidality and Antidepressant Drugs 
Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in 
children, adolescents, and young adults in short-term studies of major depressive disorder (MDD) and other 
psychiatric disorders. Anyone considering the use of doxepin hydrochloride or any other antidepressant in a 
child, adolescent, or young adult must balance this risk with the clinical need. Short-term studies did not 
show an increase in the risk of suicidality with antidepressants compared to placebo in adults beyond age 
24; there was a reduction in risk with antidepressants compared to placebo in adults aged 65 and older. 
Depression and certain other psychiatric disorders are themselves associated with increases in the risk of 
suicide. Patients of all ages who are started on antidepressant therapy should be monitored appropriately 
and observed closely for clinical worsening, suicidality, or unusual changes in behavior. Families and 
caregivers should be advised of the need for close observation and communication with the prescriber. 
Doxepin hydrochloride is not approved for use in pediatric patients (Prod Info SINEQUAN(R) oral capsules, 
2007). 

 
 3.1   Contraindications 

A)  Doxepin Hydrochloride 
1)  glaucoma (Prod Info SINEQUAN(R) oral capsules, 2007) 
2)  hypersensitivity to doxepin, other dibenzoxepines, or any component of the product (Prod Info SINEQUAN(R) 
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oral capsules, 2007) 
3)  urinary retention (Prod Info SINEQUAN(R) oral capsules, 2007) 

 
 3.2   Precautions 

A)  Doxepin Hydrochloride 
1)  suicidal ideation and behavior or worsening depression; increased risk, particularly in children, adolescents, 
and young adults during the first few months of therapy or following changes in dosage (Prod Info SINEQUAN(R) 
oral capsules, 2007) 
2)  alcohol, excessive use; increased danger of intentional or unintentional doxepin overdose (Prod Info 
SINEQUAN(R) oral capsules, 2007) 
3)  bipolar disorder; increased risk of precipitation of a mixed/manic episode(Prod Info SINEQUAN(R) oral 
capsules, 2007) 
4)  concomitant use of monoamine oxidase inhibitors (MAOIs) or use of doxepin within 14 days of MAOI 
discontinuation (Prod Info SINEQUAN(R) oral capsules, 2007) 
5)  elderly; increased risk of confusion and oversedation (Prod Info SINEQUAN(R) oral capsules, 2007) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Immunologic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Otic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Other 

 
3.3.1   Cardiovascular Effects 

 
3.3.1.A   Doxepin Hydrochloride 

Abnormal ECG 

Cardiovascular finding 

Hypotension 
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3.3.1.A.1   Abnormal ECG 

a)  ELECTROCARDIOGRAPHIC CHANGES have been reported with doxepin and manifest as 
INCREASED PR INTERVAL and PROLONGATION OF QRS COMPLEX. Some studies suggest 
doxepin has a relatively lesser influence on intracardiac conduction than other tricyclic antidepressants 
(Pinder et al, 1977f). 
b)  Available evidence does not support the contention that DOXEPIN is the antidepressant of choice 
for the treatment of depression in cardiac patients or the elderly. The incidence of toxicity of the drug in 
therapeutic and toxic doses appears to be similar to that of other tricyclic antidepressants. In therapeutic 
doses, doxepin is capable of producing prolongations of the PR, QRS, and QTc intervals, ST-T 
changes, sinus tachycardia, bundle branch block, arrhythmias, orthostatic hypotension, and rarely 
congestive heart failure. Additionally, in higher doses (overdose), the drug is capable of producing 
second or third degree AV block, atrial or ventricular arrhythmias, supine hypotension, and decreases in 
myocardial contractility (Marshall & Forker, 1982ah). However, therapeutic doses of doxepin in healthy 
adult patients are generally free of clinically important adverse cardiovascular effects, except for 
orthostatic hypotension (Mahapatra et al, 1986; Cassem, 1982; Glassman, 1984; Glassman & Bigger, 
1981). Patients at highest risk are those with preexisting bundle branch block; these patients are at 
greater risk of developing potentially serious conduction abnormalities during tricyclic antidepressant 
therapy as compared to patients with normal pretreatment EKG's (Roose et al, 1987; Glassman & 
Bigger, 1981). 
c)  Tricyclic antidepressants are thought to resemble quinidine with respect to certain effects on cardiac 
rhythm (Glassman, 1984; Glassman & Bigger, 1981). Doxepin may be associated with the improvement 
of ventricular arrhythmias when used in the treatment of depression in some patients. The efficacy of 
doxepin as an antiarrhythmic agent was studied in 10 cardiac patients with symptoms of frequent 
ventricular premature depolarizations in a dose-ranging study. Suppression of ventricular premature 
depolarizations (equal to or greater than 80%) was observed in 4 patients (40%) with doxepin 
administration; 4 of 8 patients with pairs arrhythmia and 4 of 6 with ventricular tachycardia had 90% or 
greater suppression. Mean maximal doxepin doses were 115 mg daily, with mean nadir total doxepin 
concentrations being 61 ng/mL (mean nadir total desmethyldoxepin concentrations, 51 ng/mL). 
Increases in heart rate and PR, QRS and QTc intervals were also observed. No significant change in 
resting mean left ventricular ejection fraction was observed with doxepin, even in patients with moderate 
to severely diminished left ventricular performance. However, sedation and other side effects (dry 
mouth, weight gain, light-headedness, constipation, hypotension) limited dose ranging in this study, 
precluding complete evaluation of the antiarrhythmic efficacy of doxepin (Giardina et al, 1987a). More 
studies are required in larger patient populations, possibly using lower doses, to more fully evaluate 
antiarrhythmic effects of doxepin. 

 
3.3.1.A.2   Cardiovascular finding 

a)  According to one study, the use of higher-dose tricyclic antidepressants (TCAs) was associated with 
an increased risk of SUDDEN CARDIAC DEATH, while lower doses did not increase this risk. In a 
cohort study including 481,744 persons and 1487 cases of sudden cardiac death occurring in a 
community setting, researchers found that compared to non-use, the current use of TCAs was 
associated with a dose-related increase in the risk of sudden cardiac death. For doses lower than 100 
milligrams (mg) (amitriptyline or its equivalent), the rate ratio was 0.97 (95% CI, 0.72 to 1.29), however 
this increased to 2.53 (95% CI, 1.04 to 6.12) for doses of 300 mg or more (p=0.03, test for dose-
response). In the entire cohort, users of TCAs in doses of 100 mg or higher (amitriptyline or its 
equivalent) had a 41% increased rate of sudden cardiac death (rate ratio, 1.41; 95% CI, 1.02 to 1.95). 
However, TCAs taken in doses of less than 100 mg (amitriptyline or its equivalent) were not associated 
with an increased risk of sudden cardiac death in the entire cohort or in any subgroups, including 
persons with treated cardiovascular disease. Use of selective serotonin reuptake inhibitors was not 
associated with an increased risk of sudden cardiac death (rate ratio, 0.95; 95% CI, 0.42 to 2.15) (Ray 
et al, 2004). 
b)  A systematic study of the cardiovascular effects of doxepin was conducted in depressed patients 
with preexisting cardiovascular disease. Doxepin had little effect on heart rate and did not adversely 
affect left ventricular function, but did have a significant antiarrhythmic effect, slowed cardiac 
conduction, and caused a significant increase in orthostatic hypotension. Five (16%) of the 32 patients 
dropped out of the study due to cardiovascular effects. The authors concluded that doxepin provided no 
more cardiovascular safety than imipramine or nortriptyline (Roose et al, 1991). 
c)  In a comparison of the cardiovascular effects of maprotiline (75 to 225 mg/day) with doxepin (50 to 
200 mg/day) in 49 elderly depressed patients, there were no significant differences in orthostatic 
hypotension. Maprotiline caused fewer premature ventricular contractions (PVCs) and a longer PRS 
interval. Both drugs had a small but significant effect on heart rate and PR interval (Ahles et al, 1984). 
d)  VENTRICULAR ARRHYTHMIAS associated with doxepin and amitriptyline occurred in a 57-year-old 
man with preexisting heart disease. The patient was treated with a total doxepin dose of 250 mg/day, 
and after discontinuation of the cardiac medications, he developed a quadrigeminy pattern of ventricular 
premature depolarizations (VPDs) without atrioventricular or intraventricular conduction defects. Upon 
discontinuation of doxepin, progressive decrease of the VPDs were seen. Subsequent challenge with 
amitriptyline again resulted in VPDs which also ceased upon discontinuation of the drug. For this 
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patient, doxepin had no advantage over amitriptyline in terms of relative cardiotoxicity. A significant 
correlation was found between the occurrence of premature ventricular depolarization and serum levels 
of both antidepressants (Todd & Faber, 1983). 
e)  Since an overdose of tricyclic antidepressants has been associated with cardiotoxicity, it has been 
assumed that tricyclic antidepressants should not be used in cardiac patients. This theory has been 
evaluated in a double-blind, randomized trial involving 24 depressed patients with heart disease treated 
with imipramine, doxepin, or placebo for 4 weeks (Veith et al, 1982). Many patients were also receiving 
cardiac medications throughout the trial period. Patients were administered imipramine or doxepin 50 
milligrams (mg) at bedtime or placebo. Doses were gradually increased every 3 days until side effects 
or a dose of 150 mg given at bedtime was achieved. After examination revealed that there was no 
evidence of cardiovascular adverse effects in patients receiving tricyclic antidepressants, dosages were 
allowed to be increased over 150 mg. Two patients required doses less than 50 mg/day due to severe 
nausea, ataxia, and sedation. As measured by radionuclide ventriculograms, tricyclic antidepressants 
had no effect on left ventricular ejection fraction at rest or during maximal exercise. The incidence of 
premature ventricular contractions was reduced in patients treated with imipramine; however, no 
consistent change was observed in patients receiving doxepin or placebo. Imipramine- and doxepin-
treated patients showed a significant improvement (p less than 0.001) in depression when compared 
with placebo-treated patients. This study would indicate that in the absence of severe impairment of 
myocardial performance, depressed patients with preexisting heart disease can be treated effectively 
with imipramine or doxepin without an adverse effect on ventricular rhythm or hemodynamic function. 
However, further evaluation of the tricyclics and their effect on cardiovascular function is required. 
f)  The literature was reviewed to ascertain the validity of suggestions that doxepin caused fewer 
cardiovascular effects than other antidepressants (Luchins, 1983). After reviewing the studies 
comparing antidepressant effects on cardiac conduction, cardiac rhythm, heart rate, blood pressure, 
and mechanical function of the heart, the author concluded that there is little evidence that doxepin has 
fewer cardiovascular effects than other antidepressants. 

 
3.3.1.A.3   Hypotension 

a)  Incidence: rare 
b)  POSTURAL HYPOTENSION and TACHYCARDIA have been reported during doxepin therapy at an 
incidence of 3% to 4% (Pitts, 1969). 

 
3.3.2   Dermatologic Effects 

 
3.3.2.A   Doxepin Hydrochloride 

Contact dermatitis 

Skin irritation 

 
3.3.2.A.1   Contact dermatitis 

a)  Severe allergic contact dermatitis was reported in 6 patients after they used doxepin 5% cream for 2 
weeks to 7 months (Shelley et al, 1996). Even though dosage recommendations limit its use to 8 days, 
many patients use it for a much longer period. Angioedema-like swelling, photodermatitis, and 
generalized weeping dermatitis were some of the reactions described. All patients were patch tested to 
rule out a reaction to the vehicle ingredients in the cream. The authors suggest that doxepin's histamine 
blocking activity may augment cell-mediated hypersensitivity. 
b)  A 40-year-old man developed vesicular eczema on his arms and legs within 2 weeks of initiation of 
DOXEPIN 5% cream for pruritic epidermolysis bullosa pruriginosa. The eczema cleared after withdrawal 
of doxepin. He had not previously used the oral form of this drug (Wakelin & Rycroft, 1999). 

 
3.3.2.A.2   Skin irritation 

a)  The manufacturer reports that 23% of patients treated with doxepin 5% cream experienced stinging 
and/or burning at the site of application. Although mild in most instances, 25% of the patients who 
experienced this reaction categorized it as severe (Prod Info Zonalon(R), 2004). 

 
3.3.3   Endocrine/Metabolic Effects 

 
3.3.3.A   Doxepin Hydrochloride 

Body temperature above normal 

Endocrine finding 
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Syndrome of inappropriate antidiuretic hormone secretion 

Weight gain 

 
3.3.3.A.1   Body temperature above normal 

a)  Drug fever associated with antidepressant use was reported in a 47-year-old woman with a history of 
major depression who was treated with a variety of antidepressants including doxepin, amitriptyline, 
trazodone, imipramine, maprotiline, and fluoxetine. Each time the remission of depression coincided 
with a low-grade fever, malaise, and sore throat. Upon discontinuation of the drug, the symptoms 
resolved and depression reappeared. The authors postulated this may be due to the action of serotonin 
on thermoregulation and this was a particularly sensitive individual to this mechanism (Zajecka et al, 
1991). 
b)  A NEUROLEPTIC MALIGNANT SYNDROME (NMS)-like condition occurred with the use of lithium 
and doxepin in a 64-year-old male with a history of depression with psychotic features. Previously, he 
had been successfully treated with lithium and haloperidol or electroconvulsive therapy (ECT); he was 
then treated with lithium 300 mg twice a day and doxepin 100 mg at bedtime for recurrent depression. 
In two weeks, he began having periods of confusion and disorientation and in another two weeks was 
admitted for urinary retention. His symptoms worsened after discontinuing the lithium and doxepin with 
gradual improvement shown on days 5 to 8. He demonstrated classic NMS symptoms in the absence of 
neuroleptic exposure (fever, muscle rigidity, changes in levels of consciousness, autonomic 
dysfunction). He later showed improvement with ECT (Rosenberg & Pearlman, 1991). 

 
3.3.3.A.2   Endocrine finding 

a)  Changes in libido, GYNECOMASTIA, GALACTORRHEA, changes in blood sugar levels, and weight 
gain have also been reported with doxepin (Prod Info Adapin(R), 1995). 

 
3.3.3.A.3   Syndrome of inappropriate antidiuretic hormone secretion 

a)  SIADH-induced hyponatremia has been reported rarely with tricyclic antidepressant use. 
 
3.3.3.A.4   Weight gain 

a)  Weight gain has occurred during doxepin therapy (Forsen, 1975). 
 
3.3.4   Gastrointestinal Effects 

 
3.3.4.A   Doxepin Hydrochloride 

Dental caries 

Disorder of taste 

Gastroesophageal reflux disease 

Gastrointestinal tract finding 

Increased appetite 

Stomatitis 

 
3.3.4.A.1   Dental caries 

a)  Doxepin has moderate anticholinergic properties which may lead to decreased salivation resulting in 
the development of dental caries (Kastrup, 1987; Winer & Bahn, 1967). 

 
3.3.4.A.2   Disorder of taste 

a)  Decreased taste sensitivity has been reported with doxepin use. 
 
3.3.4.A.3   Gastroesophageal reflux disease 

a)  Gastroesophageal reflux has been reported rarely with tricyclic antidepressant use. 
 
3.3.4.A.4   Gastrointestinal tract finding 

a)  NAUSEA and sometimes VOMITING has been associated with doxepin (Sterlin, 1970)(Pinder et al, 
1977f). 
b)  DRY MOUTH has been reported to occur in up to 15% of patients treated with doxepin (Pinder et al, 
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1977f). 
c)  CONSTIPATION has been reported to occur in approximately 4% of patients receiving therapeutic 
doses of doxepin (Pinder et al, 1977f). 

 
3.3.4.A.5   Increased appetite 

a)  An increased appetite and craving for sweets was reported in geriatric outpatients receiving doxepin 
and other antidepressants for depressive disorders or other psychiatric illnesses. Of 93 patients, 34% 
were taking doxepin (average daily dose 119 mg) and this group showed the highest positive 
relationship to excessive appetite, craving for sweets, and weight gain (Stein et al, 1985). 

 
3.3.4.A.6   Stomatitis 

a)  A 34-year-old depressed, asthmatic patient was placed on doxepin (50 mg at bedtime) and suffered 
severe anticholinergic effects manifested as dry mouth, blurred vision, and constipation. During the 
second week of therapy, the dose was increased to 100 mg at bedtime and 5 days later the patient 
developed stomatitis. The symptoms completely resolved 4 days after discontinuation of doxepin 
(Salem et al, 1981). 
b)  Approximately 7 days after beginning ampicillin and doxepin 25 mg three times/day plus 100 mg at 
bedtime, a 48-year-old female developed painful papular lesions on the dorsal surface of her tongue. 
The lesions resolved over a 3-week period following discontinuation of both medications. Because 
doxepin was relieving her depression, she began 25 mg three times/day and 50 mg at bedtime for a 
second time. Eight days later, generalized pain and erythema of the tongue developed and subsided 
over a 2-week period following doxepin discontinuation (Ives & Stewart, 1980). 

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Doxepin Hydrochloride 

Hematology finding 

Thrombocytopenia 

 
3.3.5.A.1   Hematology finding 

a)  Isolated cases of ANEMIA, LEUKOPENIA, LYMPHOPENIA, AGRANULOCYTOSIS, and 
NEUTROPHILIA have occurred during doxepin therapy (Prod Info Adapin(R), 1995; Swanson & Cook, 
1977). 
b)  Surveying the literature, the hematological effects of doxepin (Sinequan(R)) seem infrequent and 
limited to rare cases of transient neutrophilia (Voina et al, 1971)(Glick, 1973). Only one case of 
thrombocytopenia has been attributed to doxepin, within our knowledge (Nixon, 1972). A 73-year-old 
female was given 75 mg/day for depression, prior to admission into a hospital. Initiation of symptoms 
occurred 6 days afterwards with bone marrow aspirations revealing megakaryocytic hyperplasia. The 
author did not rule out other concurrent antidepressants administered, such as amitriptyline, not the 
rapid discontinuation of prednisone therapy for bleeding diathesis, as the possible cause. However, the 
time relationship between doxepin dosing and subsequent adverse effects and doxepin structural 
similarity to amitriptyline, which is known to cause blood dyscrasias, did not rule out its chance as the 
source. 
c)  Coombs-positive HEMOLYTIC ANEMIA and thrombocytopenia with acute renal failure occurred 
after a patient received doxepin for approximately 5 weeks (50 to 100 mg orally daily). The patient 
recovered following withdrawal of doxepin, exchange transfusion, and repeated hemodialysis. Doxepin 
was the only medication taken by the patient (Wolf et al, 1989). 
d)  Four patients who were receiving tricyclic antidepressants developed severe unexpected 
postsurgical bleeding and loss of local anesthetic effect after undergoing nasal surgery. The authors 
suggested that this resulted from vasodilation resulting from chronic tricyclic antidepressant 
administration leading to increased blood supply as well as enhanced removal of cocaine from its site of 
action (Schechter et al, 1982). 

 
3.3.5.A.2   Thrombocytopenia 

a)  Incidence: rare 
b)  Thrombocytopenia has been reported secondary to doxepin (Nixon, 1972). A 73-year-old female 
received doxepin 75 mg daily over a period of 6 days for severe depressive reaction. On the sixth day of 
therapy, the patient developed SUBCONJUNCTIVAL HEMORRHAGES, generalized oozing from the 
mouth, and showers of PETECHIAE over the extremities and trunk. Lab data at this time revealed 
platelet count 1200/cubic mm, prothrombin time 15/13 seconds, and normal PTT and Lee white clotting 
time. Immunoelectrophoresis was normal. Bone marrow aspirations revealed MEGAKARYOCYTIC-
HYPERPLASIA with many young megakaryocytes and decreased iron stores. Doxepin was 
discontinued and the patient was treated with prednisone 60 mg daily. The platelet count increased to 
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103,000/cubic mm within 3 days. Prednisone dose was tapered and the patient was started on 
imipramine. This had no effect on platelet count and was ineffective in the treatment of her depression. 
Amitriptyline was started resulting in the development of thrombocytopenia which was unresponsive to 
prednisone. Amitriptyline was discontinued and the platelet count returned to normal. 

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Doxepin Hydrochloride 

 
3.3.6.A.1   Hepatotoxicity 

a)  A previously well, 50-year-old man, experienced 3 separate episodes of acute hepatitis one week 
after taking small doses of doxepin (25 to 50 mg). Due to the patient's complete recovery between 
doxepin doses, the absence of other possible causes for recurrent hepatitis, and the temporal 
relationship between doxepin dose and icteric symptoms, a causal relationship was assumed (Keegan, 
1993). 
b)  Liver function tests have been reported as abnormal in several studies with doxepin (Pinder et al, 
1977f). 

 
3.3.7   Immunologic Effects 

 
3.3.7.A   Doxepin Hydrochloride 

 
3.3.7.A.1   Cross sensitivity reaction 

a)  Two patients developed a skin rash during therapy with desipramine (Norpramin(R)) and 
amitriptyline (Elavil(R)). Discontinuation of these medications in each patient resulted in subsidence of 
the skin rash. Doxepin was substituted in the patient receiving desipramine and imipramine was 
substituted in the patient receiving amitriptyline. On both occasions, recurrence of the rash did not 
occur. These data would suggest that substitution of a structurally dissimilar antidepressant agent is a 
viable alternative in patients developing allergic skin reactions (Salem et al, 1982). 
b)  In a double-blind, single dose, noncrossover study, 33 healthy adult volunteers (32 males, 1 female) 
received a single 25-mg dose of oral desipramine or doxepin. The duration of H1-receptor blockade by 
these two tricyclic antidepressants, doxepin (the most potent antihistamine) and desipramine (the least 
potent) were compared. Results showed significant differences in the suppression of the weal-and-flare 
responses to histamine between the two drugs (Rao et al, 1988a). Desipramine suppressed the wheal 
for 2 days and flare for one day, whereas doxepin suppressed the wheal for 4 days and flare for 6 days. 
These results suggest that doxepin should be withheld for at least 7 days before allergy skin testing. 

 
3.3.8   Musculoskeletal Effects 

 
3.3.8.A   Doxepin Hydrochloride 

Fracture of bone, Nonvertebral 

Hip fracture 

 
3.3.8.A.1   Fracture of bone, Nonvertebral 

a)  In a prospective, population-based, cohort study (n=7983) with a mean follow-up of 8.4 years, there 
was an increased risk of nonvertebral fracture in adult participants older than 55 years of age (mean 
age of 77.5 years) who were currently using an tricyclic antidepressant (TCA), including amitriptyline, 
clomipramine, dosulepine, doxepine, imipramine, maprotiline, nortriptyline, and opipramol, compared to 
those who were not exposed to antidepressants. Current TCA use was associated with an increased 
risk of nonvertebral fracture (hazard ratio (HR), 1.6; 95% confidence interval (CI), 1.08 to 2.38) 
compared with no antidepressant use. Current TCA use was also associated with an increased risk of 
nonvertebral fracture (HR, 1.6; 95% CI, 1.02 to 2.5) compared with past antidepressant use (n=1217). 
Duration of TCA use of greater than 6 months was not associated with an increased risk of fractures 
when compared with no antidepressant use and with past antidepressant use. Fractures of the hip 
(most frequent), wrist, humerus, and pelvis were reported (Ziere et al, 2008). 

 
3.3.8.A.2   Hip fracture 

a)  An increased incidence of hip fracture was reported in elderly patients receiving psychotropic 
agents. This study was a case-control evaluation of 1021 patients with hip fractures and 5606 controls. 
An increased risk of hip fracture was observed with the use of hypnotic/anxiolytic agents with a long 
elimination half-life (greater than 24 hours), tricyclic antidepressants, and antipsychotic agents. Current 
users were defined as subjects who had received a prescription in the 30-day period prior to the 
admission date for initial hospitalization. The long half-life hypnotic/anxiolytic agents studied were 
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lorazepam, diazepam, chlordiazepoxide, and barbiturates (excluding phenobarbital). The tricyclic 
antidepressants included amitriptyline, doxepin, and imipramine; antipsychotic agents evaluated were 
thioridazine, haloperidol, chlorpromazine, and perphenazine-amitriptyline. In contrast, shorter-acting 
hypnotic-anxiolytic agents (half-life of 24 hours or less) were not associated with an increased risk of hip 
fracture in these patients. The most frequently used agents in this category were diphenhydramine, 
hydroxyzine, and chloral hydrate. The increased risk of hip fracture observed in this study was directly 
related to the doses of the drugs. Analysis for confounding by dementia did not alter the results. 
Additional studies are needed to confirm these results in this and other populations and to evaluate the 
effects of other psychotropic drugs that have less pronounced sedative effects (Ray et al, 1987). 

 
3.3.9   Neurologic Effects 

Doxepin 

Doxepin Hydrochloride 

 
3.3.9.A   Doxepin 

 
3.3.9.A.1   Seizure 

See Drug Consult reference: COMPARATIVE INCIDENCE OF SEIZURES FROM 
ANTIDEPRESSANTS 

 
3.3.9.B   Doxepin Hydrochloride 

Central nervous system finding 

Extrapyramidal sign 

Myoclonus 

Seizure 

Tardive dyskinesia 

 
3.3.9.B.1   Central nervous system finding 

a)  DROWSINESS is the most frequently reported side effect of doxepin and appears to be dose related 
(Sterlin et al, 1970; Toru et al, 1972a; Goldstein & Pinosky, 1969). Even topically applied doxepin cream 
(5%) has caused drowsiness in greater than 20% of patients who used it, particularly when applied to 
greater than 10% of total body surface area (Prod Info Zonalon(R), 2004). 
b)  Euphoria does not appear to occur with doxepin therapy and there are no cases of PHYSICAL 
DEPENDENCE associated with the drug (Pinder et al, 1977f). 
c)  In a case report, topical administration of doxepin 5% cream resulted in altered mental status in a 5-
year-old female. Due to a generalized eczematous rash over approximately 50% of the body surface, 
the patient was prescribed doxepin 5% cream to alleviate itching. Over the course of 24 hours, 30 
grams of cream was applied to the rash and the following day the patient was difficult to arouse and 
responded only to noxious stimuli. Physical examination revealed 3 millimeter bilaterally active pupils, a 
temperature of 37.2 degrees Celsius, blood pressure of 102/62, sinus tachycardia (heart rate = 120 
beats per minute), and a respiratory rate of 24 breaths per minute. Serum concentrations of doxepin 
and desmethyldoxepin (major active metabolite) were 11.95 nanograms per milliliter (ng/mL) and 17.71 
ng/mL, respectively. Eighteen hours following skin decontamination with soap and water, a full recovery 
was made and the patient was discharged (Zell-Kanter et al, 2000). 
d)  Confusion, dizziness disorientation, headache, fatigue, weakness, numbness, paresthesias, and 
ataxia have also been reported with doxepin (Prod Info Adapin(R), 1995). 

 
3.3.9.B.2   Extrapyramidal sign 

a)  Extrapyramidal side effects including TREMOR, AKATHISIA and GAIT DISTURBANCES have been 
reported (Pinder et al, 1977f). 
b)  Extrapyramidal symptoms were seen in 109 of 1116 patients receiving doxepin less than 75 mg to 
greater than 300 mg daily for periods of 4 to 52 weeks (Pitts, 1969). 
c)  A dystonic reaction occurred in a 30-year-old female who had been on antidepressant (amitriptyline 
100 mg at bedtime) therapy for 3 years before discontinuing for a pregnancy. After giving birth, she took 
a 75-mg dose for insomnia and immediately developed dystonic symptoms. Treatment with doxepin 
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was started and titrated up to 300 mg at bedtime. After the third 300-mg dose, she had another dystonic 
reaction. Later she took a single 150-mg dose for insomnia with another reaction. All symptoms 
resolved within 24 hours after discontinuing the medication (Lee, 1988). 

 
3.3.9.B.3   Myoclonus 

a)  A high incidence of myoclonus during cyclic antidepressant therapy was reported with imipramine, 
desipramine, amitriptyline, doxepin, trazodone, nortriptyline, and maprotiline (Garvey & Tollefson, 
1987). Ninety-eight patients with major depression (93) or panic disorder were treated with these agents 
in initial doses of 50 mg daily of imipramine or its equivalent increasing to a maximum of 300 mg daily 
after several weeks. Of these patients, 39 (40%) developed myoclonus that was clinically significant in 9 
(9%) and resulted in withdrawal of the antidepressant or a medication change. Myoclonus occurred 
within 1 month of therapy in 81% of the 39 patients, with 46% of patients developing myoclonus within 2 
weeks. The mean dose of antidepressant being administered at the time of myoclonus was 169 mg 
daily in imipramine equivalents, which was similar to the mean dose utilized by the patients not 
developing myoclonus (164 mg daily). Myoclonus was reversible upon withdrawal of the antidepressant 
but persisted if medication changes were not initiated; however, spontaneous remission of myoclonus 
was observed in 9 patients. No predictors for the development of myoclonus were observed. 

 
3.3.9.B.4   Seizure 

a)  A retrospective review of 47 patients treated with doxepin for anxious or agitated depression 
revealed a seizure disorder in 19 patients. In these 19 patients, 15 exhibited improved seizure control 
during therapy with doxepin, while 2 exhibited no change and 2 exhibited decreased control. The 
authors concluded that doxepin reduced seizure frequency, and postulated 1 or a combination of 3 
mechanisms: a direct antiepileptic effect; an indirect effect caused by improved affective state; or, a 
drug interaction with other anticonvulsants (Ojemann et al, 1983). 
b)  Seizures are a potential complication of doxepin overdosage, but the clinical data is quite limited 
with few case reports. In depressed patients, doxepin produces EEG changes that are similar to other 
tricyclic antidepressants (Pinder et al, 1977f). 

 
3.3.9.B.5   Tardive dyskinesia 

a)  A prevalence study of tardive dyskinesia (TD) in the course of antidepressant therapy was 
conducted in 50 patients (Yassa et al, 1987). Of the 23 patients treated with doxepin, 2 men receiving 
doxepin 100 milligrams daily developed TD. The first was a 74-year-old man suffering from a major 
depressive disorder. He developed marked buccolingual chewing, lip smacking, and choreoathetoid 
movements of the body and extremities forty-five days after the start of antidepressant therapy. Seven 
months after the onset of TD the patient still had occasional lip smacking. The second man who 
developed TD was 64 years old. He had been started on doxepin 75 milligrams and increased to 100 
milligrams daily after one month. Two days after the increase, chewing movements and lateral tongue 
movements of moderate intensity were noted without any signs of extrapyramidal symptoms. These 
movements persisted three months later despite a decrease in his dose to 50 milligrams daily. 

 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Doxepin Hydrochloride 

 
3.3.10.A.1   Eye / vision finding 

a)  BLURRED VISION is an autonomic (anticholinergic) side effect and has been reported to occur in 
approximately 3% of patients receiving therapeutic doses of doxepin (Pinder et al, 1977f). 
b)  OCULOGYRIC CRISIS has been reported following the use of doxepin 300 milligrams (Lee, 1988). 

 
3.3.11   Otic Effects 

 
3.3.11.A   Doxepin Hydrochloride 

 
3.3.11.A.1   Ototoxicity 

a)  Tinnitus has been reported during treatment of depression with doxepin in therapeutic doses in a 66-
year-old female. The tinnitus recurred upon rechallenge (Golden et al, 1983). 

 
3.3.12   Psychiatric Effects 

 
3.3.12.A   Doxepin Hydrochloride 

Aggressive behavior 

Suicidal thoughts 
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3.3.12.A.1   Aggressive behavior 

a)  Aggressiveness has been reported rarely with tricyclic antidepressant use. 
 
3.3.12.A.2   Suicidal thoughts 

a)  Adult and pediatric patients being treated with antidepressants for major depressive disorder who 
experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility 
(aggressiveness), impulsivity, akathisia (psychomotor restlessness), hypomania, or mania may be at 
risk of suicidal ideation and behavior (SUICIDALITY). This same concern applies to treating patients 
with other psychiatric and nonpsychiatric disorders. If these symptoms are observed, therapy should be 
reevaluated and it may be necessary to discontinue medications when symptoms are severe, sudden in 
onset, or were not part of the patient's initial symptoms. Patients and their caregivers should be 
provided with the Medication Guide that is available for this drug (Anon, 2004). 
b)  A causal role for antidepressants in inducing suicidality has been established in pediatric patients. 
Anyone considering the use of antidepressants in a child or adolescent must balance this risk with the 
clinical need. In pooled analyses of 24 short-term, placebo-controlled trials of nine antidepressants 
(citalopram, fluoxetine, fluvoxamine, paroxetine, sertraline, bupropion, mirtazapine, nefazodone, and 
venlafaxine extended-release) including over 4400 pediatric patients with major depressive disorder, 
obsessive compulsive disorder, or other psychiatric disorders, a greater risk of suicidal behavior or 
ideation during the first few months of therapy was demonstrated in patients receiving antidepressants 
as compared with placebo (4% vs 2%, respectively). The risk of suicidality was most consistently 
observed in the trials that included patients with major depressive disorder, but there were signs of risk 
emerging from trials in other psychiatric indications, such as obsessive compulsive disorder and social 
anxiety disorder. No suicides occurred in these trials. The risk of suicidality during longer-term use (ie, 
beyond several months) in pediatric patients is not known. It is also unknown whether this risk extends 
to adult patients (Anon, 2004). 

 
3.3.13   Renal Effects 

 
3.3.13.A   Doxepin Hydrochloride 

Nephrotoxicity 

Urinary incontinence 

 
3.3.13.A.1   Nephrotoxicity 

a)  Coombs-positive hemolytic anemia and thrombocytopenia with acute renal failure occurred in a 
patient who received doxepin for approximately 5 weeks (50 to 100 mg orally daily). The patient 
recovered following withdrawal of doxepin, exchange transfusion, and repeated hemodialysis. Doxepin 
was the only medication taken by the patient (Wolf et al, 1989). 

 
3.3.13.A.2   Urinary incontinence 

a)  Urinary incontinence was described as a side effect of doxepin. An elderly patient received 25 mg 
doxepin four times a day over a period of 1 year for depression. The patient began voiding every hour 
and continued to have frequent urinary tract infections. In addition, he commonly had an itching rash 
which appeared on the thighs and buttocks. The rash did not respond to soothing lotions and doxepin 
was discontinued resulting in continuation of rash and disappearance of incontinence (Kimbrough, 
1972). 

 
3.3.14   Reproductive Effects 

 
3.3.14.A   Doxepin Hydrochloride 

Priapism 

Sexual dysfunction 

 
3.3.14.A.1   Priapism 

a)  One case of priapism is reported in a patient receiving doxepin 20 mg at bedtime. Symptoms of 
testicular swelling and tingling resolved upon discontinuation (Mitchell & Popkin, 1983). 

 
3.3.14.A.2   Sexual dysfunction 

a)  EJACULATORY DYSFUNCTION has been reported in patients taking doxepin, which resolves on 
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discontinuation. Decreased libido has also been reported (Mitchell & Popkin, 1983). 
b)  Improved sexual functioning has been noted in depressed patients with sexual dysfunction after 4 
weeks of doxepin therapy in a mean dose of 122.2 mg (Renshaw, 1975). 

 
3.3.16   Other 

 
3.3.16.A   Doxepin Hydrochloride 

Adverse reaction to drug, General 

Drug tolerance - finding 

 
3.3.16.A.1   Adverse reaction to drug, General 

a)  Doxepin therapy has been used continuously for up to 15 years in the treatment of chronic 
depressive illness, with maintenance of efficacy and a low order of toxicity. Continuous therapy for 5 to 
15 years in 52 patients did not reveal any changes in hematologic, renal or hepatic function tests, and 
the drug was well tolerated in patients with concomitant cardiovascular disorders (Ayd, 1984). 

 
3.3.16.A.2   Drug tolerance - finding 

a)  Oral doxepin has not been shown to produce physical tolerance or psychological dependence (Prod 
Info Sinequan(R), 2004). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category B (Prod Info Zonalon(R) cream, 1997) 
(All Trimesters) 

a)  Either animal-reproduction studies have not demonstrated a fetal risk but there are no controlled studies 
in pregnant women or animal-reproduction studies have shown adverse effect (other than a decrease in 
fertility) that was not confirmed in controlled studies in women in the first trimester (and there is no evidence 
of a risk in later trimesters). 

2)  Australian Drug Evaluation Committee's (ADEC) Category: C (Batagol, 1996) 
a)  Drugs which, owing to their pharmacological effects, have caused or may be suspected of causing 
harmful effects on the human fetus or neonate without causing malformations. These effects may be 
reversible. Accompanying texts should be consulted for further details. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Unknown 
4)  Clinical Management 

a)  Due to reported teratogenic effects with other tricyclic antidepressants, use of doxepin during pregnancy 
should be avoided if possible, especially during the first trimester. The dangers of failure to treat major 
depression, however, are obvious, and in each case these dangers must be weighed against the potential 
for teratogenic effects. 

5)  Literature Reports 
a)  Based on data collected through the Motherisk Program for a very small number of patients, there 
appear to be no differences in cognitive function, temperament and general behavior in children exposed to 
doxepin throughout gestation as compared to controls (Nulman et al, 2002). However, among infants who 
were exposed to either fluoxetine or tricyclic antidepressants thoughout gestation, those born to mothers 
with uncontrolled depressive symptoms showed lower cognitive and language achievements than those 
born to mothers who were well-controlled (Nulman et al, 2002). 
b)  Poor sucking and swallowing, muscle hypotonia, drowsiness, vomiting, and jaundice occurred in a 
neonate whose mother used doxepin in her third trimester and during the postpartum period. The doxepin 
dose had been 75 mg/day, but was tapered in the last weeks of pregnancy and was 35 mg/day at parturition 
(Frey et al, 1999). 

B)  Breastfeeding 
1)  American Academy of Pediatrics Rating: Drugs for which the effect on nursing infants is unknown but may be 
of concern. (Anon, 2001) 
2)  Thomson Lactation Rating: Infant risk has been demonstrated. 

a)  Evidence and/or expert consensus has demonstrated harmful infant effects when used during 
breastfeeding. An alternative to this drug should be prescribed or patients should be advised to discontinue 
breastfeeding. 

3)  Clinical Management 
a)  Both doxepin and its active metabolite have been found in breast milk, and the active metabolite has 
been found in infant serum at a concentration similar to therapeutic concentrations in adults. Sedation and 
respiratory depression has been reported in a breastfeeding infant (Matheson et al, 1985), therefore 
breastfeeding is not recommended during maternal doxepin therapy. Alternatively, available data suggest 
that clomipramine is a safer agent for use during breastfeeding, and clomipramine is considered compatible 
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with breastfeeding by the American Academy of Pediatrics. 
4)  Literature Reports 

a)  Doxepin and desmethyldoxepin levels were measured in the milk of a mother being treated with doxepin 
150 mg daily for major depressive disorder (Kemp et al, 1985). The milk to plasma ratio averaged 1.46 for 
both doxepin and desmethyldoxepin. With an average maternal serum level of 46 mcg/L for doxepin and 90 
mcg/L for desmethyldoxepin, a nursing infant would consume a dose of 237 mcg in 1.2 L of milk per day. 
b)  Respiratory depression occurred in an 8-week-old breastfed girl whose mother was receiving doxepin 25 
mg TID. In the infant's serum, the level of doxepin was almost undetectable (3 mcg/mL); therefore, the 
respiratory depression was attributed to the high concentrations of N-desmethyldoxepin (58 and 66 mcg/mL) 
which were similar to the levels in the mother (Matheson et al, 1985). After discontinuing breastfeeding, the 
infant's respiration normalized within 24 hours. 
c)  Poor sucking and swallowing, muscle hypotonia, drowsiness, vomiting, and jaundice occurred in a 
neonate whose mother used doxepin in her third trimester and during the postpartum period. The doxepin 
dose had been 75 mg/day, but was tapered in the last weeks of pregnancy and was 35 mg/day at 
parturition. The amount of doxepin and desmethyldoxepin (active metabolite) ingested by the nursing infant 
was estimated at 10 to 20 mcg/kg/day (2.5% of the weight-adjusted dose of the mother) (Frey et al, 1999a). 

5)  Drug Levels in Breastmilk 
a)  Parent Drug 

1)  Milk to Maternal Plasma Ratio 
a)  1.08-1.66 (Kemp et al, 1985) 

b)  Active Metabolites 
1)  DESMETHYLDOXEPIN (Bennett, 1996) 

a)  Milk to Maternal Plasma Ratio 
1)  1.02-1.53 (Kemp et al, 1985) 

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

 
3.5.1   Drug-Drug Combinations 

Acecainide 

Acenocoumarol 

Ajmaline 

Amiodarone 

Amisulpride 

Amobarbital 

Amphetamine 

Amprenavir 

Anisindione 

Aprobarbital 

Arbutamine 

Arformoterol 

Arsenic Trioxide 
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Astemizole 

Atomoxetine 

Azimilide 

Baclofen 

Belladonna 

Belladonna Alkaloids 

Bepridil 

Bethanidine 

Bretylium 

Butabarbital 

Butalbital 

Cannabis 

Carbamazepine 

Chloroquine 

Chlorotrianisene 

Cimetidine 

Cisapride 

Clarithromycin 

Clonidine 

Clorgyline 

Conjugated Estrogens 

Dexfenfluramine 

Dexmethylphenidate 

Dextroamphetamine 

Dicumarol 

Dienestrol 

Diethylpropion 

Diethylstilbestrol 
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Disopyramide 

Dofetilide 

Dolasetron 

Droperidol 

Duloxetine 

Enflurane 

Epinephrine 

Erythromycin 

Esterified Estrogens 

Estradiol 

Estriol 

Estrone 

Estropipate 

Eterobarb 

Ethinyl Estradiol 

Etilefrine 

Fenfluramine 

Fluconazole 

Fluoxetine 

Formoterol 

Fosamprenavir 

Foscarnet 

Fosphenytoin 

Gatifloxacin 

Gemifloxacin 

Grepafloxacin 

Guanadrel 

Guanethidine 
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Halofantrine 

Haloperidol 

Halothane 

Heptabarbital 

Hexobarbital 

Hydroquinidine 

Ibutilide 

Iproniazid 

Isocarboxazid 

Isoflurane 

Isradipine 

Levomethadyl 

Linezolid 

Lisdexamfetamine 

Mazindol 

Mephentermine 

Mephobarbital 

Mesoridazine 

Mestranol 

Methamphetamine 

Methohexital 

Methoxamine 

Methylphenidate 

Midodrine 

Moclobemide 

Moxifloxacin 

Nefopam 

Nialamide 
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Norepinephrine 

Octreotide 

Oxilofrine 

Pargyline 

Paroxetine 

Pemoline 

Pentamidine 

Pentobarbital 

Phendimetrazine 

Phenelzine 

Phenindione 

Phenmetrazine 

Phenobarbital 

Phenprocoumon 

Phentermine 

Phenylephrine 

Phenytoin 

Pimozide 

Pirmenol 

Prajmaline 

Primidone 

Procainamide 

Procarbazine 

Prochlorperazine 

Propafenone 

Propoxyphene 

Propylhexedrine 

Quetiapine 
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Quinestrol 

Quinidine 

Quinidine 

Rasagiline 

Risperidone 

S-Adenosylmethionine 

Salmeterol 

Secobarbital 

Selegiline 

Sematilide 

Sertindole 

Sertraline 

Sotalol 

Sparfloxacin 

Spiramycin 

St John's Wort 

Sulfamethoxazole 

Sultopride 

Tapentadol 

Tedisamil 

Telithromycin 

Terfenadine 

Thiopental 

Thioridazine 

Tibolone 

Toloxatone 

Tramadol 

Tranylcypromine 
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Trifluoperazine 

Trimethoprim 

Vasopressin 

Venlafaxine 

Warfarin 

Ziprasidone 

Zolmitriptan 

Zotepine 

 
3.5.1.A   Acecainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III 
antiarrhythmic agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide 
(Corey et al, 1999), bretylium (Gilman et al, 1985a), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 
1996), dofetilide (Allen et al, 2002), and sotalol (Marill & Runge, 2001). Even though no formal drug 
interaction studies have been done, the coadministration of Class III antiarrhythmics and other drugs known 
to prolong the QTc interval, including tricyclic antidepressants, is not recommended (Yamreudeewong et al, 
2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic 
antidepressant (TCA) is not recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include 
increased heart rate, prolonged PR interval, intraventricular conduction delays, increased corrected QT 
interval (QTc) and flattened T waves (Marshall & Forker, 1982y).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as tricyclic antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days 
before any interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and 
telemetric monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.B   Acenocoumarol 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral 
anticoagulants (Vesell et al, 1970i; Williams et al, 1976i). Considerable interindividual differences may be 
found (Pond et al, 1975i). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In patients receiving tricyclic antidepressants and oral anticoagulant therapy, the 
prothrombin time ratio or INR (international normalized ratio) should be closely monitored with the addition 
and withdrawal of the antidepressant, and should be periodically reassessed during concurrent therapy. 
Achieving a stable drug regimen which produces the desired level of anticoagulation may be difficult in 
patients on this combination, and frequent adjustments of the anticoagulant dose may be required. 
7)  Probable Mechanism: decreased acenocoumarol metabolism; increased acenocoumarol absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an 
increase of dicumarol levels and an increase in the plasma half-life of dicumarol, although the effect 
was not consistent in all subjects (Pond et al, 1975h). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after 8 days of nortriptyline resulted in a significantly 
prolonged half-life and decreased volume of distribution of the coumarin anticoagulant in 6 healthy 
volunteers (Vesell et al, 1970h). The mechanism of action was suggested to be reduced 
bishydroxycoumarin metabolism and/or altered coumarin absorption.  
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c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent 
TCAs (Williams et al, 1976h). TCAs affected the stability of anticoagulant control leading to frequent 
changes in the doses of anticoagulants. Inhibition of coumarin metabolism was the postulated 
mechanism.  

 
3.5.1.C   Ajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class Ia antiarrhythmics and tricyclic antidepressants have been shown to prolong the QTc 
interval at the recommended therapeutic dose. Even though no formal drug interaction studies have been 
done, the coadministration of Class Ia antiarrhythmics and other drugs known to prolong the QTc interval, 
including tricyclic antidepressants, is not recommended (Prod Info Elavil(R), 1999g; Prod Info Quinaglute(R), 
1999; Marshall & Forker, 1982m). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic agent and a tricyclic 
antidepressant is not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 isoenzyme responsible for the 2-hydroxylation of 
imipramine and desipramine (Brosen & Gram, 1989). Inhibition of this enzyme system can result in a 
35% decrease in imipramine clearance and 85% decrease in desipramine clearance. Demethylation of 
imipramine by the cytochrome P450 system is unaffected by this interaction. Until more information is 
available all patients having quinidine added to drug regimen containing imipramine or desipramine 
should be monitored for increased antidepressant serum concentrations and potential toxicity.  
b)  An increased incidence in sudden death was observed in six out of 53 patients with cardiac disease 
receiving amitriptyline, compared to 0 out of 53 in the control group. It was recommended that 
amitriptyline be avoided in patients with underlying cardiac disease except when depression was 
debilitating and no other drugs were helpful (Moir et al, 1972; Coull et al, 1970).  
c)  In a placebo controlled study, imipramine 3.5 mg/kg was administered daily for seven patients with 
severe depression and titrated doses to obtain therapeutic plasma concentrations. Two patients 
displayed premature atrial depolarizations and premature ventricular depolarizations before therapy. On 
patient had 33 premature atrial depolarizations (PAD) and 30 premature ventricular depolarizations 
(PVD) per hour, which decreased to 0.4 PAC and zero PVC per hour on imipramine. The other patient 
had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per hour on 
imipramine. The authors also cautioned that the incidence of cardiotoxicity may increase if tricyclic 
antidepressants are administered with Type I antiarrhythmics. It was also recommended that quinidine 
and procainamide not be used to treat the arrhythmias of a tricyclic overdose. The similarities between 
these agents may exacerbate the cardiotoxicity (Kantor et al, 1978).  

 
3.5.1.D   Amiodarone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III 
antiarrhythmic agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide 
(Corey et al, 1999), bretylium (Gilman et al, 1985a), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 
1996), dofetilide (Allen et al, 2002), and sotalol (Marill & Runge, 2001). Even though no formal drug 
interaction studies have been done, the coadministration of Class III antiarrhythmics and other drugs known 
to prolong the QTc interval, including tricyclic antidepressants, is not recommended (Yamreudeewong et al, 
2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic 
antidepressant (TCA) is not recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include 
increased heart rate, prolonged PR interval, intraventricular conduction delays, increased corrected QT 
interval (QTc) and flattened T waves (Marshall & Forker, 1982y).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as tricyclic antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days 
before any interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and 
telemetric monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.E   Amisulpride 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
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arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod 
Info Solian(R), 1999), haloperidol (O'Brien et al, 1999), risperidone (Duenas-Laita et al, 1999), sertindole 
(Agelink et al, 2001), quetiapine (Owens, 2001b), sultopride (Lande et al, 1992), and zotepine (Sweetman, 
2003). Even though no formal drug interaction studies have been done, the coadministration of a tricyclic 
antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R), 2001; Marshall & Forker, 
1982p). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  

 
3.5.1.F   Amobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 
1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 1992). These 
drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.G   Amphetamine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
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8)  Literature Reports 
a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.H   Amprenavir 

1)  Interaction Effect: increased tricyclic serum concentrations and potential toxicity (anticholinergic effects, 
sedation, confusion, cardiac arrhythmias) 
2)  Summary: Coadministered amprenavir may increase serum concentrations of tricyclic antidepressants, 
causing a potential risk of arrhythmias or other serious adverse effects. Currently no interaction study has 
been conducted. Amprenavir is metabolized by cytochrome P450 3A4 enzymes in addition to being a 
CYP3A4 inhibitor, and tricyclics may partially depend on this pathway for metabolism. Plasma 
concentrations of the tricyclic should be closely monitored and dose adjustments made accordingly in 
patients also receiving amprenavir (Prod Info Agenerase(R), 2000). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If concomitant therapy with amprenavir and a tricyclic antidepressant is 
unavoidable, plasma concentrations of the tricyclic should be closely monitored and dose adjustments made 
accordingly. Also monitor patients for signs and symptoms of tricyclic toxicity (anticholinergic effects, 
sedation, confusion, cardiac arrhythmias). 
7)  Probable Mechanism: inhibition of cytochrome P450-mediated tricyclic metabolism 

 
3.5.1.I   Anisindione 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral 
anticoagulants (Vesell et al, 1970c; Williams et al, 1976c). Considerable interindividual differences may be 
found (Pond et al, 1975c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: In patients receiving tricyclic antidepressants and oral anticoagulant therapy, the 
prothrombin time ratio or INR (international normalized ratio) should be closely monitored with the addition 
and withdrawal of the antidepressant, and should be periodically reassessed during concurrent therapy. 
Achieving a stable drug regimen which produces the desired level of anticoagulation may be difficult in 
patients on this combination, and frequent adjustments of the anticoagulant dose may be required. 
7)  Probable Mechanism: decreased anisindione metabolism; increased anisindione absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an 
increase of dicumarol levels and an increase in the plasma half-life of dicumarol, although the effect 
was not consistent in all subjects (Pond et al, 1975b). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after 8 days of nortriptyline resulted in a significantly 
prolonged half-life and decreased volume of distribution of the coumarin anticoagulant in 6 healthy 
volunteers (Vesell et al, 1970b). The mechanism of action was suggested to be reduced 
bishydroxycoumarin metabolism and/or altered coumarin absorption.  
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent 
TCAs (Williams et al, 1976b). TCAs affected the stability of anticoagulant control leading to frequent 
changes in the doses of anticoagulants. Inhibition of coumarin metabolism was the postulated 
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mechanism.  
 
3.5.1.J   Aprobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 
1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 1992). These 
drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.K   Arbutamine 

1)  Interaction Effect: unreliable arbutamine test results 
2)  Summary: Because tricyclic antidepressants may affect heart rate, arbutamine should not be 
administered to a patient receiving a tricyclic antidepressant, since arbutamine test results may be unreliable 
(Prod Info GenESA(R), 1997). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Arbutamine should not be administered to a patient receiving tricyclic 
antidepressant therapy. 
7)  Probable Mechanism: alteration of heart rate by the tricyclic antidepressant 

 
3.5.1.L   Arformoterol 

1)  Interaction Effect: an increased risk of cardiovascular excitation 
2)  Summary: Concurrent administration of arformoterol with a tricyclic antidepressant (TCA) may lead to 
potentiation of arformoterol's adrenergic effects on the cardiovascular system. Therefore, extreme caution is 
advised if arformoterol is administered to patients who are being treated with a TCA (Prod Info BROVANA
(TM) inhalation solution, 2006). Monitor patients closely for adverse cardiovascular effects. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Extreme caution and close observation for adverse cardiovascular effects are 
warranted when arformoterol is administered concurrently with a tricyclic antidepressant (TCA) as the 
cardiovascular effects of arformoterol can be potentiated by TCAs (Prod Info BROVANA(TM) inhalation 
solution, 2006). 
7)  Probable Mechanism: potentiation of cardiovascular effects 

 
3.5.1.M   Arsenic Trioxide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be used with 
arsenic trioxide. Possible pharmacodynamic interactions can occur between arsenic trioxide and potentially 
arrhythmogenic agents such as tricyclic antidepressants that prolong the QT interval (Prod Info Trisenox(R), 
2000a). Even though no formal drug interaction studies have been done, the coadministration of arsenic 
trioxide and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is not 
recommended (Prod Info Elavil(R), 1999k; Marshall & Forker, 1982af). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of arsenic trioxide and other drugs that may prolong 

Page 27 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 27

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 27 of 182



the QTc interval, such as tricyclic antidepressants is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  An increased incidence in sudden death was observed in six out of 53 patients with cardiac disease 
receiving amitriptyline, compared to zero out of 53 in the control group using a hospital based 
information system. The authors recommended that amitriptyline not be used in patients with underlying 
cardiac disease except when depression was debilitating and no other drugs were helpful (Moir et al, 
1972a; Coull et al, 1970a).  
b)  QT/QTc prolongation should be expected during treatment with arsenic trioxide and torsade de 
pointes as well as complete heart block has been reported. Over 460 ECG tracings from 40 patients 
with refractory or relapsed APL treated with arsenic trioxide were evaluated for QTc prolongation. 
Sixteen of 40 patients (40%) had at least one ECG tracing with a QTc interval greater than 500 msec. 
Prolongation of the QTc was observed between 1 and 5 weeks after arsenic trioxide infusion, and then 
returned towards baseline by the end of 8 weeks after arsenic trioxide infusion. In these ECG 
evaluations, women did not experience more pronounced QT prolongation than men, and there was no 
correlation with age (Prod Info Trisenox(R), 2000).  

 
3.5.1.N   Astemizole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Tricyclic antidepressants have been shown to prolong the QTc interval at the recommended 
therapeutic dose. Even though no formal drug interaction studies have been done, the coadministration of 
astemizole and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is not 
recommended (Prod Info Elavil(R), 1999l; Prod Info Hismanal(R), 1996). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of astemizole and agents that prolong the QT 
interval, such as tricyclic antidepressants, is not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  A comprehensive discussion of the cardiovascular effects of tricyclic antidepressants has been 
presented (Marshall & Forker, 1982ag). Electrocardiogram effects reported in patients receiving 
therapeutic doses of tricyclic antidepressants include increased heart rate, prolonged PR interval, 
intraventricular conduction delays, increased corrected QT interval (QTc) and flattened T waves.  

 
3.5.1.O   Atomoxetine 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as doxepin. The exposure is similar to that observed in 
poor metabolizers. In extensive metabolizers treated with doxepin, the area under the concentration-time 
curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma concentration at steady-
state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 2002). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
doxepin. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
doxepin 

 
3.5.1.P   Azimilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III 
antiarrhythmic agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide 
(Corey et al, 1999), bretylium (Gilman et al, 1985a), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 
1996), dofetilide (Allen et al, 2002), and sotalol (Marill & Runge, 2001). Even though no formal drug 
interaction studies have been done, the coadministration of Class III antiarrhythmics and other drugs known 
to prolong the QTc interval, including tricyclic antidepressants, is not recommended (Yamreudeewong et al, 
2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic 
antidepressant (TCA) is not recommended. 
7)  Probable Mechanism: additive QT prolongation 
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8)  Literature Reports 
a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include 
increased heart rate, prolonged PR interval, intraventricular conduction delays, increased corrected QT 
interval (QTc) and flattened T waves (Marshall & Forker, 1982y).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as tricyclic antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days 
before any interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and 
telemetric monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.Q   Baclofen 

1)  Interaction Effect: memory loss, loss of muscle tone 
2)  Summary: Baclofen when administered with antidepressants, specifically imipramine, amitriptyline, and 
clomipramine, has induced short term memory loss (Sandyk & Gillman, 1985a). In addition, concomitant 
imipramine and baclofen may result in additive muscle relaxant effects (Silverglat, 1981a). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Due to the additive effects of both drugs, monitor for excess anticholinergic activity 
and muscle relaxant effects with concomitant therapy. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Baclofen when administered with antidepressants, specifically imipramine, amitriptyline, and 
clomipramine, has induced short-term memory loss in three patients. Specifically, the patients could not 
remember names of persons or places familiar to them. The interaction is believed to be caused by 
baclofen enhancing the anticholinergic effects of antidepressants, which may be partially reversed by 
piracetam (Sandyk & Gillman, 1985).  
b)  Concomitant imipramine and baclofen therapy has been reported to result in an additive muscle 
relaxant effect. A 54-year-old male with a 12-year history of multiple sclerosis and a two-year history of 
depression was maintained on baclofen 10 mg four times daily. The patient experienced good relief of 
spasticity with this regimen and maintained sufficient muscle tone to stand. Nortriptyline 50 mg nightly 
was added to relieve depression. On the sixth day of therapy, the patient was no longer able to stand. 
Nortriptyline was withdrawn and muscle tone returned within 48 hours. Two weeks later, imipramine 75 
mg daily was given to the patient for treatment of depression, however, the patient again experienced 
loss of muscle tone. Muscle tone returned within two days of imipramine discontinuation. The additive 
effect between baclofen and the tricyclic antidepressants is attributed to an interaction affecting the 
neurotransmitters at the presynaptic membrane (Silverglat, 1981). 

 
3.5.1.R   Belladonna 

1)  Interaction Effect: excessive anticholinergic activity (severe dry mouth, constipation, decreased urination, 
excessive sedation, blurred vision) 
2)  Summary: The anticholinergic activity of the active alkaloids present in belladonna may predispose the 
patient to excessive anticholinergic activity if taken with tricyclic antidepressants. Belladonna contains L-
hyoscyamine, atropine, and scopolamine with a total alkaloid content of at least 0.3% in the leaves and 0.5% 
in the roots (Blumenthal et al, 1998). Because belladonna is typically available as a homeopathic 
preparation, the clinical severity of the interaction with tricyclic antidepressants is unknown. Caution is 
advised. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation, 
urinary retention, tachycardia, decreased sweating, mydriasis, blurred vision, elevated temperature, 
muscular weakness, and sedation. If such effects are noted, belladonna should be discontinued 
immediately. In severe cases, paralytic ileus, confusion, psychoses, agitation, delusions, delirium, and 
paranoia may be encountered as well as tachycardia, dysrhythmia, and hypertension. In severe cases, 
immediate medical attention should be obtained. 
7)  Probable Mechanism: additive anticholinergic effect 

 
3.5.1.S   Belladonna Alkaloids 

1)  Interaction Effect: excessive anticholinergic activity (severe dry mouth, constipation, decreased urination, 
excessive sedation, blurred vision) 
2)  Summary: The anticholinergic activity of the active alkaloids present in belladonna may predispose the 
patient to excessive anticholinergic activity if taken with tricyclic antidepressants. Belladonna contains L-
hyoscyamine, atropine, and scopolamine with a total alkaloid content of at least 0.3% in the leaves and 0.5% 
in the roots (Blumenthal et al, 1998). Because belladonna is typically available as a homeopathic 
preparation, the clinical severity of the interaction with tricyclic antidepressants is unknown. Caution is 
advised. 
3)  Severity: minor 
4)  Onset: rapid 
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5)  Substantiation: theoretical 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation, 
urinary retention, tachycardia, decreased sweating, mydriasis, blurred vision, elevated temperature, 
muscular weakness, and sedation. If such effects are noted, belladonna should be discontinued 
immediately. In severe cases, paralytic ileus, confusion, psychoses, agitation, delusions, delirium, and 
paranoia may be encountered as well as tachycardia, dysrhythmia, and hypertension. In severe cases, 
immediate medical attention should be obtained. 
7)  Probable Mechanism: additive anticholinergic effect 

 
3.5.1.T   Bepridil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: In US clinical trials, the QT and QTc intervals were commonly prolonged by bepridil in a dose-
related fashion (Prod Info Vascor(R), 2000). Tricyclic antidepressants (TCAs) have been shown to prolong 
the QTc interval at the recommended therapeutic dose (Marshall & Forker, 1982t). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of bepridil and other drugs which may prolong the QTc interval, 
including tricyclic antidepressants, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.U   Bethanidine 

1)  Interaction Effect: decreased antihypertensive effectiveness 
2)  Summary: Tricyclic antidepressants inhibit the uptake of bethanidine at its site of action in the adrenergic 
neuron. The antagonism may last for several days after discontinuation of the antidepressant. The 
interaction with doxepin is dose related (Oates et al, 1969; Fann et al, 1971); doxepin in doses less than 150 
mg daily may be used with bethanidine, but the antidepressant effect may be insufficient at such a low dose 
(Skinner et al, 1969a; Avery, 1973; Feagin et al, 1969). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The combination of bethanidine and doxepin, as well as other tricyclic 
antidepressant agents, should be avoided. An alternative antihypertensive should be considered. 
7)  Probable Mechanism: decreased uptake of bethanidine into adrenergic neurons 
8)  Literature Reports 

a)  Adequate control of hypertension was reported in only two of eight adult hypertensive patients who 
received bethanidine or debrisoquine concurrently with a tricyclic antidepressant. In 24 control patients 
given the same drugs without antidepressants, blood pressure control was achieved in 18. Withdrawal 
of hypotension that necessitated a reduction in dosage of bethanidine or debrisoquine (Skinner et al, 
1969).  

 
3.5.1.V   Bretylium 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III 
antiarrhythmic agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide 
(Corey et al, 1999), bretylium (Gilman et al, 1985a), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 
1996), dofetilide (Allen et al, 2002), and sotalol (Marill & Runge, 2001). Even though no formal drug 
interaction studies have been done, the coadministration of Class III antiarrhythmics and other drugs known 
to prolong the QTc interval, including tricyclic antidepressants, is not recommended (Yamreudeewong et al, 
2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic 
antidepressant (TCA) is not recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include 
increased heart rate, prolonged PR interval, intraventricular conduction delays, increased corrected QT 
interval (QTc) and flattened T waves (Marshall & Forker, 1982y).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as tricyclic antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days 
before any interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and 
telemetric monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.W   Butabarbital 
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1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 
1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 1992). These 
drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.X   Butalbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 
1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 1992). These 
drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.Y   Cannabis 

1)  Interaction Effect: tachycardia and delirium 
2)  Summary: Concomitant tetrahydrocannabinol and tricyclic antidepressant therapy has increased the 
heart rate and cause delirium beyond that expected with either drug alone (Wilens et al, 1997a; Hillard & 
Vieweg, 1983a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Caution is advised if patients use cannabis with a tricyclic antidepressant. Monitor 
heart rate changes closely. 
7)  Probable Mechanism: possibly due to beta-adrenergic effect of cannabis coupled with the anticholinergic 
effect of tricyclic antidepressants 
8)  Literature Reports 

a)  A 21-year-old female receiving oral nortriptyline 30 milligrams at bedtime for 9 months developed 
marked sinus tachycardia (160 beats/minute) within 30 minutes of smoking a cannabis cigarette. The 
patient's heart rate was about 90 beats/minute before smoking the cannabis. She had used cannabis 
many times before starting the nortriptyline without ill effects (Hillard & Vieweg, 1983).  
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b)  Four cases of tachycardia, cognitive changes, and delirium have been reported in adolescent males 
treated with tricyclic antidepressants who smoked marijuana. One of the four cases was evaluated by a 
physician, the others were later accounts of the event. The toxic effects were considered by the 
reporters to have resulted from a drug interaction because they occurred with lower doses of marijuana 
than are common in other reports of marijuana toxicity (usually greater than 20 mg). In case 1, a 16-
year-old male taking nortriptyline 75 mg/day presented with tachycardia (130 beats/minute), delirium, 
confusion, and short-term memory loss 30 minutes after smoking one marijuana cigarette. Symptoms 
resolved spontaneously after 24 hours. In case 2, and 18-year-old male taking desipramine 200 mg/day 
presented 12 hours after smoking marijuana with symptoms of edginess, severe dry mouth, 
lightheadedness, confusion, short-term memory impairment, and tachycardia (110 beats/minute). 
Symptoms resolved within 48 hours. Case 3, a 15-year-old male taking desipramine 150 mg/day and 
sertraline 50 mg/day, reported mood lability, irritability, and a racing heart after smoking 2 marijuana 
cigarettes which resolved after 16 hours. Case 4, a 16-year-old male taking desipramine and clonidine 
reported hallucinations, confusion, mild shortness of breath, and elevated heart rate after smoking 
marijuana. This was different than the effect he experienced prior to taking desipramine (Wilens et al, 
1997).  

 
3.5.1.Z   Carbamazepine 

1)  Interaction Effect: decreased doxepin effectiveness and possibly increased carbamazepine toxicity 
(diplopia, blurred vision, dizziness, tremor) 
2)  Summary: The concomitant use of carbamazepine and antidepressants has been reported to decrease 
doxepin levels (Leinonen et al, 1991a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for clinical efficacy of the doxepin therapy and for any signs of toxicity of 
carbamazepine. Serum levels of both agents should be considered when either agent is added or 
discontinued, with appropriate dosage adjustments made accordingly. 
7)  Probable Mechanism: increased doxepin metabolism 
8)  Literature Reports 

a)  The effect of carbamazepine on doxepin levels were examined in 17 psychiatric inpatients who were 
stabilized for a minimum of 7 days prior to measurement of baseline antidepressant concentrations. The 
average daily doxepin dosage was 201.5 mg. Carbamazepine was added in a mean dose of 593 mg 
and continued over a 4-week period. Serum doxepin concentrations were decreased to 46% in patients 
receiving combination therapy compared to patients receiving doxepin alone (Leinonen et al, 1991).  

 
3.5.1.AA   Chloroquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Chloroquine can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes. Because tricyclic antidepressants may also 
prolong the QT interval and increase the risk of arrhythmias, the concurrent administration of chloroquine 
and tricyclic antidepressants is not recommended (Prod Info Aralen(R), 1999; Marshall & Forker, 1982v). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of chloroquine and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AB   Chlorotrianisene 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, 
akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973i), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972i). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972i) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984i). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to four treatment groups. Ten 
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patients received placebo, 10 received imipramine (150 mg daily) and placebo, five patients received 
imipramine (150 mg daily) and ethinyl estradiol (50 mcg daily), while five patients received imipramine 
(150 mg daily) and ethinyl estradiol (25 mcg daily). The 10 patients that received placebo did not 
improve over the six weeks of the study. The 10 patients taking estrogen and imipramine demonstrated 
a significantly greater improvement in symptoms than did the 10 patients taking imipramine alone. 
However, after two weeks, the five patients that received imipramine and high-dose estrogen had not 
improved as much as the patients receiving imipramine and low-dose estrogen. The only side-effect 
reported was drowsiness, which only affected the patients taking imipramine. Following the 
discontinuation of ethinyl estradiol, a time period of two weeks was required for the high-dose estrogen 
group to do as well as the low-dose group. This effect was attributed to the presence of residual 
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl 
estradiol 50 mcg daily did not improve as much as 10 patients receiving only imipramine. Also, the 
patients on the combination had severe side-effects including lethargy, coarse tremor and systolic 
hypotension (Prange, 1972h).  
b)  A case reported demonstrated an interaction in a 32-year-old female taking conjugated estrogens 
2.5 mg and imipramine 100 mg (Khurana, 1972h). The patient developed lethargy, tremors, and signs 
of depersonalization. After two years of therapy, the patient increased her estrogen dose to 5 mg and 
then 7.5 mg daily. The patient became nauseated, had constant headaches, and low normal blood 
pressure. All lab work was normal. Upon discontinuing the estrogen, the side-effects abated. Some 
investigators have proposed that the side effects resulted from enhanced TCA effects secondary to 
estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973h).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973e).  
d)  The effects of oral contraceptives on clomipramine were studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 
mg at bedtime with oral contraceptives. Over the four-week study, three control patients (two due to 
side-effects) and five in the experimental group (two due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980d).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia 
nervosa and conjugated estrogens 1.25 mg daily for amenorrhea developed restless legs and a 
constant desire to move continuously. Estrogen was discontinued and benztropine 2 mg was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily who was prescribed 
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. A third case of akathisia was reported in a 35-year-old patient who received 
conjugated estrogen 1.25 mg daily and amitriptyline 50 mg daily. Akathisia developed within a few 
hours after taking the first dose of amitriptyline and resolved within 48 hours following discontinuation of 
the antidepressant (Krishnan et al, 1984h).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 mcg or less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an 
increase in the area under the plasma concentration time curve (Abernethy et al, 1984d).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980d). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983d).  

 
3.5.1.AC   Cimetidine 

1)  Interaction Effect: doxepin toxicity (dry mouth, blurred vision, urinary retention) 
2)  Summary: Concomitant administration of doxepin 50 mg daily and cimetidine 600 mg twice daily was 
reported to result in significant increases in doxepin concentration and elimination half-life (Sutherland et al, 
1987; Curry et al, 1987; Wells et al, 1986). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor serum tricyclic antidepressant levels within the first few days of starting or 
discontinuing cimetidine. An H2 blocker that does not impair the metabolism of the tricyclic agents, such as 
ranitidine or famotidine, may be an alternative. 
7)  Probable Mechanism: decreased doxepin metabolism 
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3.5.1.AD   Cisapride 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Cisapride therapy has resulted in serious cardiac arrhythmias, including ventricular 
tachycardia, ventricular fibrillation, torsades de pointes, and QT prolongation. Because tricyclic 
antidepressant agents also may prolong the QT interval and increase the risk of arrhythmias, the concurrent 
administration of cisapride with a drug from this class is contraindicated (Prod Info Propulsid(R), 2000). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of cisapride and tricyclic antidepressants is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AE   Clarithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and clarithromycin have been shown to prolong the QTc 
interval at the recommended therapeutic dose (Prod Info Biaxin(R), 2002; Marshall & Forker, 1982n). Even 
though no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants 
and other drugs known to prolong the QTc interval, such as clarithromycin, is not recommended (Prod Info 
Elavil(R), 1999h). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of tricyclic antidepressants and agents that prolong 
the QT interval, such as clarithromycin, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AF   Clonidine 

1)  Interaction Effect: decreased antihypertensive effectiveness 
2)  Summary: Concomitant clonidine and tricyclic antidepressant (TCA) therapy may impair the 
antihypertensive effects of clonidine (Prod Info Catapres(R), 1996). Tricyclic antidepressants increase the 
release of noradrenaline, presumably through re-uptake blockade. Clonidine reduces the release of 
noradrenaline by stimulating pre-synaptic alpha-2 adrenoreceptors, whose function is to inhibit 
noradrenaline release (Briant et al, 1973a; Hicks et al, 1981; Hui, 1983; Glass et al, 1982a). Mianserin, a 
tetracyclic antidepressant, was not shown to exhibit the impairment of clonidine's antihypertensive effects 
seen with tricyclic antidepressants (Elliott et al, 1981; Elliott et al, 1983). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Blood pressure should be monitored for an appropriate clinical response. Higher 
doses of clonidine may be required. An alternative class of antihypertensive agents or an alternative class of 
antidepressants might be considered. 
7)  Probable Mechanism: pharmacological antagonism at central alpha-2 receptors 
8)  Literature Reports 

a)  The interaction between clonidine and desipramine was studied in five hypertensive patients. The 
results of this double-blind placebo controlled study showed that the introduction of the tricyclic 
antidepressant led to the loss of blood pressure control in four of the five subjects within two weeks. The 
rise in the arterial pressure was more prominent in the supine position than in the erect. The average 
blood pressure increase in the desipramine period compared to the placebo period was 22/15 mm Hg in 
the lying position and 12/11 mm Hg standing (Briant et al, 1973).  
b)  Eleven drug-free patients who met the Research Diagnostic Criteria for Major Depressive Disorder 
enrolled in a study to determine the effects of desipramine on central adrenergic function. Patients were 
given a clonidine infusion after 0, 1 and 3 weeks of treatment with desipramine. Results showed that the 
sedative and hypotensive effects of clonidine were significantly inhibited after three weeks of treatment 
with desipramine. This interaction was also seen at one week, but did not reach clinical significance. 
The authors concluded that the effects that were observed during the study were due to an acute drug 
effect, rather than to a chronic adaptive change (Glass et al, 1982).  
c)  One case report describes a 65-year-old man who was experiencing perineal pain following the 
excision of a carcinoma. Pain management of amitriptyline 75 mg nightly and sodium valproate 500 mg 
three times daily was initiated after slow-release morphine only had a limited effect. A clonidine spinal 
intrathecal injection of 75 micrograms was given when it was felt that the patient had become tolerant to 
opioid treatment. Within five minutes, the patient was found to be in severe pain, which resolved within 
30 minutes after diamorphine was given. Two mechanisms for this interaction were postulated. In the 
first, the pain could have been the result of a clonidine-cholinergic interaction. In the second, the tricyclic 
augmentation of serotoninergic transmission may have unmasked an effect of clonidine at central 
receptors to enhance nociception (Hardy & Wells, 1988).  
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3.5.1.AG   Clorgyline 
1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982e; Spigset et al, 1993f; Brodribb et al, 1994e; Neuvonen et al, 1993b). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991c). If TCAs and 
MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, 
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971g; White & Simpson, 
1984e). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of a tricyclic antidepressant, such as doxepin, and a monoamine 
oxidase inhibitor (MAOI), such as clorgyline, should be done only with close monitoring and where the 
clinical benefit outweighs the potential risk. Other antidepressant therapy should first be considered. If 
deemed clinically necessary, avoid large doses and use agents other than imipramine, clomipramine, 
desipramine, and tranylcypromine. If doxepin is replacing treatment with clorgyline, a minimum of 14 days 
should elapse after clorgyline is discontinued before doxepin therapy begins (Prod Info SINEQUAN(R) 
capsule, oral concentrate, 2005). There is no specific washout period for replacing doxepin treatment with 
clorgyline. However, it is advisable to gradually taper the tricyclic antidepressant dosage before starting 
treatment with the MAOI (Remick, 2002). 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past and still is listed as such by the 
manufacturers. Reports of excitation, hyperpyrexia, convulsions, and possible death have been 
attributed to the combination (Lockett & Milner, 1965c; Brachfeld et al, 1963b; Winston, 1971c; Schuckit 
et al, 1971f; Sargent, 1965b; Spiker & Pugh, 1976c). The mechanism may relate to the combined 
inhibition of catecholamine reuptake into the central nervous system and inhibition of catecholamine 
metabolism (Sjoqvist, 1965c).  
b)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
a double-blind, crossover study examining the effects of clorgyline and clomipramine for the treatment 
of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of serotonin 
syndrome. During the study, patients had received clorgyline therapy, followed by a washout period of 
approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg dose of 
clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, diaphoresis, 
and arrhythmia. Another patient developed a similar reaction after the first dose, with upper motor 
neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved 
several hours later, and both patients were later treated successfully with clomipramine without adverse 
effects (Insel et al, 1982d).  
c)  A drug interaction occurred in a 76-year old woman who had been taking clomipramine 50 mg daily 
for several months prior to switching to moclobemide 300 mg daily. The patient experienced 
somnolence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset et al, 1993e).  
d)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was 
added to moclobemide. The patient was taking moclobemide 300 mg twice daily when imipramine was 
started at 50 mg daily, followed by two dosage increases of imipramine to 200 mg and a reduction of 
moclobemide dosage to 150 mg twice daily. Five days after the increase in imipramine to 200 mg per 
day, the patient developed symptoms of serotonin syndrome, including sweating, shivering, confusion, 
fever, and spasms in the extremities. The patient was treated with chlorpromazine and symptoms 
resolved over the next few days without further complications (Brodribb et al, 1994d).  
e)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent 
therapy with isocarboxazid and amitriptyline. In all three cases the patients had been given MAOIs and 
TCAs alone without complications. It was only when the drugs were used in combination that symptoms 
of mania emerged, suggesting a synergistic effect (de la Fuente et al, 1986a).  
f)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patients developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987c).  
g)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. A few precautions must be followed including: a) avoidance of 
large doses (no more than 150 mg amitriptyline or its equivalent, 45 mg phenelzine, or 60 mg 
isocarboxazid) b) oral administration c) avoidance of clomipramine, imipramine, desipramine, and 
tranylcypromine in any combination, and d) close monitoring of patients (Kline, 1974a; Winston, 1971c; 
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Schuckit et al, 1971f; White & Simpson, 1984d; Rom & Benner, 1972a). The combination may be 
utilized in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants 
(five to ten days for TCAs and 14 days for MAOIs); the combination is then simultaneously started 
(Perry et al, 1991b). Alternatively, in a patient previously receiving a TCA, small doses of the MAOI may 
be slowly added (Schoonover, 1983). Some sources suggest that the combination of amitriptyline and 
isocarboxazid is preferred (Perry et al, 1991b). Numerous studies in patients with refractory depression 
or phobic anxiety states have successfully used the combination of MAOIs and TCAs (Ponto et al, 
1977c; Schuckit et al, 1971f; Ashcroft, 1975b).  

 
3.5.1.AH   Conjugated Estrogens 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, 
hypotension, akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973a), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972a). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972a) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984a). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to four treatment groups. Ten 
patients received placebo, 10 received imipramine (150 mg daily) and placebo, five patients received 
imipramine (150 mg daily) and ethinyl estradiol (50 mcg daily), while five patients received imipramine 
(150 mg daily) and ethinyl estradiol (25 mcg daily). The 10 patients that received placebo did not 
improve over the six weeks of the study. The 10 patients taking estrogen and imipramine demonstrated 
a significantly greater improvement in symptoms than did the 10 patients taking imipramine alone. 
However, after two weeks, the five patients that received imipramine and high-dose estrogen had not 
improved as much as the patients receiving imipramine and low-dose estrogen. The only side-effect 
reported was drowsiness, which only affected the patients taking imipramine. Following the 
discontinuation of ethinyl estradiol, a time period of two weeks was required for the high-dose estrogen 
group to do as well as the low-dose group. This effect was attributed to the presence of residual 
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl 
estradiol 50 mrg daily did not improve as much as 10 patients receiving only imipramine. Also, the 
patients on the combination had severe side-effects including lethargy, coarse tremor and systolic 
hypotension (Prange, 1972).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed 
lethargy, tremors, and signs of depersonalization. After two years of therapy, the patient increased her 
estrogen dose to 5 mg and then 7.5 mg daily. The patient became nauseated, had constant headaches, 
and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side 
effects abated. Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973; 
Khurana, 1972).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 
mg at bedtime with oral contraceptives. Over the four-week study, three control patients (two due to 
side-effects) and five in the experimental group (two due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia 
nervosa and conjugated estrogens 1.25 mg daily for amenorrhea developed restless legs and a 
constant desire to move continuously. Estrogen was discontinued and benztropine 2 mg was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily who was prescribed 
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amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. A third case of akathisia was reported in a 35-year-old patient who received 
conjugated estrogen 1.25 mg daily and amitriptyline 50 mg daily. Akathisia developed within a few 
hours after taking the first dose of amitriptyline and resolved within 48 hours following discontinuation of 
the antidepressant (Krishnan et al, 1984).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 mcg or less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an 
increase in the area under the plasma concentration time curve (Abernethy et al, 1984).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983).  

 
3.5.1.AI   Dexfenfluramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.AJ   Dexmethylphenidate 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
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analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.AK   Dextroamphetamine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 

Page 38 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 38

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 38 of 182



DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.AL   Dicumarol 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral 
anticoagulants (Vesell et al, 1970k; Williams et al, 1976k). Considerable interindividual differences may be 
found (Pond et al, 1975k). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In patients receiving oral anticoagulant therapy, the prothrombin time ratio or 
international normalized ratio (INR) should be closely monitored with the addition and withdrawal of 
treatment with doxepin, and should be reassessed periodically during concurrent therapy. Adjustments of 
the dicumarol dose may be necessary in order to maintain the desired level of anticoagulation. 
7)  Probable Mechanism: decreased dicumarol metabolism; increased dicumarol absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an 
increase of dicumarol levels and an increase in the plasma half-life of dicumarol, although the effect 
was not consistent in all subjects (Pond et al, 1975j). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after eight days of nortriptyline resulted in a significantly 
prolonged half-life and decreased volume of distribution of the coumarin anticoagulant in six healthy 
volunteers (Vesell et al, 1970j). The mechanism of action was suggested to be reduced 
bishydroxycoumarin metabolism and/or altered coumarin absorption.  
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent 
TCAs (Williams et al, 1976j). TCAs affected the stability of anticoagulant control leading to frequent 
changes in the doses of anticoagulants. Inhibition of coumarin metabolism was the postulated 
mechanism.  

 
3.5.1.AM   Dienestrol 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, 
akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973g), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972g). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972g) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984g). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients 
received placebo, 10 received imipramine (150 milligrams/day) and placebo, 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (50 micrograms/day), while 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (25 micrograms/day). The 10 patients that 
received placebo did not improve over the 6 weeks of the study. The 10 patients taking estrogen and 
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients 
taking imipramine alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose 
estrogen had not improved as much as the patients receiving imipramine and low-dose estrogen. The 
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only side-effect reported was drowsiness, which only affected the patients taking imipramine. Following 
the discontinuation of ethinyl estradiol, a time period of 2 weeks was required for the high-dose 
estrogen group to do as well as the low-dose group. This effect was attributed to the presence of 
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 
milligrams and ethinyl estradiol 50 micrograms daily did not improve as much as 10 patients receiving 
only imipramine. Also, the patients on the combination had severe side-effects including lethargy, 
coarse tremor and systolic hypotension (Prange, 1972f).  
b)  A case reported by (Khurana, 1972f) demonstrated an interaction in a 32-year-old female taking 
conjugated estrogens 2.5 milligrams and imipramine 100 milligrams. The patient developed lethargy, 
tremors, and signs of depersonalization. After 2 years of therapy, the patient increased her estrogen 
dose to 5 milligrams and then 7.5 milligrams daily. The patient became nauseated, had constant 
headaches, and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, 
the side-effects abated. Some investigators have proposed that the side effects resulted from enhanced 
TCA effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 
1973f).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973c).  
d)  The effect of oral contraceptives on clomipramine was studied in 42 women between the ages of 18 
and 40. Twenty-three women took clomipramine 25 milligrams at bedtime while 19 took clomipramine 
25 milligrams at bedtime with oral contraceptives. Over the 4-week study, 3 control patients (2 due to 
side-effects) and 5 in the experimental group (2 due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980c).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for 
anorexia nervosa and conjugated estrogens 1.25 milligrams/day for amenorrhea developed restless 
legs and a constant desire to move continuously. Estrogen was discontinued and benztropine 2 
milligrams was administered, resulting in marked reduction and resolution within 48 hours. Akathisia 
and disorientation developed in a 55-year-old patient on conjugated estrogens 1.25 milligrams/day who 
was prescribed amitriptyline 50 milligrams/day for depression. Within hours of amitriptyline, the patient 
was confused, restless, and possessed an inner desire to move continuously. Symptoms disappeared 
after discontinuing amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with 
resolution following discontinuation of doxepin. A third case of akathisia was reported in a 35-year-old 
patient who received conjugated estrogens 1.25 milligrams/day and amitriptyline 50 milligrams/day. 
Akathisia developed within a few hours after taking the first dose of amitriptyline and resolved within 48 
hours following discontinuation of the antidepressant (Krishnan et al, 1984f).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident 
by an increase in the area under the plasma concentration time curve (Abernethy et al, 1984c).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980c). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983c).  

 
3.5.1.AN   Diethylpropion 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
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(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.AO   Diethylstilbestrol 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, 
akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973e), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972e). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972e) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984e). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients 
received placebo, 10 received imipramine (150 milligrams/day) and placebo, 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (50 micrograms/day), while 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (25 micrograms/day). The 10 patients that 
received placebo did not improve over the 6 weeks of the study. The 10 patients taking estrogen and 
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients 
taking imipramine alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose 
estrogen had not improved as much as the patients receiving imipramine and low-dose estrogen. The 
only side-effect reported was drowsiness, which only affected the patients taking imipramine. Following 
the discontinuation of ethinyl estradiol, a time period of 2 weeks was required for the high-dose 
estrogen group to do as well as the low-dose group. This effect was attributed to the presence of 
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 
milligrams and ethinyl estradiol 50 micrograms daily did not improve as much as 10 patients receiving 
only imipramine. Also, the patients on the combination had severe side-effects including lethargy, 
coarse tremor and systolic hypotension (Prange, 1972d).  
b)  A case reported by (Khurana, 1972d) demonstrated an interaction in a 32-year-old female taking 
conjugated estrogens 2.5 milligrams and imipramine 100 milligrams. The patient developed lethargy, 
tremors, and signs of depersonalization. After 2 years of therapy, the patient increased her estrogen 
dose to 5 milligrams and then 7.5 milligrams daily. The patient became nauseated, had constant 
headaches, and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, 
the side-effects abated. Some investigators have proposed that the side effects resulted from enhanced 
TCA effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 
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1973d).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973b).  
d)  The effect of oral contraceptives on clomipramine was studied in 42 women between the ages of 18 
and 40. Twenty-three women took clomipramine 25 milligrams at bedtime while 19 took clomipramine 
25 milligrams at bedtime with oral contraceptives. Over the 4-week study, 3 control patients (2 due to 
side-effects) and 5 in the experimental group (2 due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980b).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for 
anorexia nervosa and conjugated estrogens 1.25 milligrams/day for amenorrhea developed restless 
legs and a constant desire to move continuously. Estrogen was discontinued and benztropine 2 
milligrams was administered, resulting in marked reduction and resolution within 48 hours. Akathisia 
and disorientation developed in a 55-year-old patient on conjugated estrogens 1.25 milligrams/day who 
was prescribed amitriptyline 50 milligrams/day for depression. Within hours of amitriptyline, the patient 
was confused, restless, and possessed an inner desire to move continuously. Symptoms disappeared 
after discontinuing amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with 
resolution following discontinuation of doxepin. A third case of akathisia was reported in a 35-year-old 
patient who received conjugated estrogens 1.25 milligrams/day and amitriptyline 50 milligrams/day. 
Akathisia developed within a few hours after taking the first dose of amitriptyline and resolved within 48 
hours following discontinuation of the antidepressant (Krishnan et al, 1984d).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident 
by an increase in the area under the plasma concentration time curve (Abernethy et al, 1984b).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980b). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983b).  

 
3.5.1.AP   Disopyramide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class Ia antiarrhythmics and tricyclic antidepressants have been shown to prolong the QTc 
interval at the recommended therapeutic dose. Even though no formal drug interaction studies have been 
done, the coadministration of Class Ia antiarrhythmics and other drugs known to prolong the QTc interval, 
including tricyclic antidepressants, is not recommended (Prod Info Elavil(R), 1999g; Prod Info Quinaglute(R), 
1999; Marshall & Forker, 1982m). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic agent and a tricyclic 
antidepressant is not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 isoenzyme responsible for the 2-hydroxylation of 
imipramine and desipramine (Brosen & Gram, 1989). Inhibition of this enzyme system can result in a 
35% decrease in imipramine clearance and 85% decrease in desipramine clearance. Demethylation of 
imipramine by the cytochrome P450 system is unaffected by this interaction. Until more information is 
available all patients having quinidine added to drug regimen containing imipramine or desipramine 
should be monitored for increased antidepressant serum concentrations and potential toxicity.  
b)  An increased incidence in sudden death was observed in six out of 53 patients with cardiac disease 
receiving amitriptyline, compared to 0 out of 53 in the control group. It was recommended that 
amitriptyline be avoided in patients with underlying cardiac disease except when depression was 
debilitating and no other drugs were helpful (Moir et al, 1972; Coull et al, 1970).  
c)  In a placebo controlled study, imipramine 3.5 mg/kg was administered daily for seven patients with 
severe depression and titrated doses to obtain therapeutic plasma concentrations. Two patients 
displayed premature atrial depolarizations and premature ventricular depolarizations before therapy. On 
patient had 33 premature atrial depolarizations (PAD) and 30 premature ventricular depolarizations 
(PVD) per hour, which decreased to 0.4 PAC and zero PVC per hour on imipramine. The other patient 
had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per hour on 
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imipramine. The authors also cautioned that the incidence of cardiotoxicity may increase if tricyclic 
antidepressants are administered with Type I antiarrhythmics. It was also recommended that quinidine 
and procainamide not be used to treat the arrhythmias of a tricyclic overdose. The similarities between 
these agents may exacerbate the cardiotoxicity (Kantor et al, 1978).  

 
3.5.1.AQ   Dofetilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III 
antiarrhythmic agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide 
(Corey et al, 1999), bretylium (Gilman et al, 1985a), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 
1996), dofetilide (Allen et al, 2002), and sotalol (Marill & Runge, 2001). Even though no formal drug 
interaction studies have been done, the coadministration of Class III antiarrhythmics and other drugs known 
to prolong the QTc interval, including tricyclic antidepressants, is not recommended (Yamreudeewong et al, 
2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic 
antidepressant (TCA) is not recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include 
increased heart rate, prolonged PR interval, intraventricular conduction delays, increased corrected QT 
interval (QTc) and flattened T waves (Marshall & Forker, 1982y).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as tricyclic antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days 
before any interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and 
telemetric monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.AR   Dolasetron 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and dolasetron have been shown to prolong the QTc interval 
at the recommended therapeutic dose (Marshall & Forker, 1982c). Even though no formal drug interaction 
studies have been done, the coadministration of tricyclic antidepressants and other drugs known to prolong 
the QTc interval, such as dolasetron, is not recommended (Prod Info Elavil(R), 1999b; Prod Info Anzemet
(R), 1997). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of dolasetron with other agents that may prolong the 
QTc interval, such as tricyclic antidepressants, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AS   Droperidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Droperidol has been shown to prolong the QTc interval at the recommended therapeutic dose. 
Even though no formal drug interaction studies have been done, the coadministration of droperidol and other 
drugs known to prolong the QTc interval, including tricylclic antidepressants is not recommended (Prod Info 
Inapsine(R), 2002; Marshall & Forker, 1982aa). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of droperidol and tricyclic antidepressants is not 
recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.AT   Duloxetine 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity 
(anticholinergic effects, sedation, confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant is likely to increase 
bioavailability of the tricyclic agent, increasing the risk of adverse events. Duloxetine is a moderately potent 
inhibitor of CYP2D6. When a single dose of the CYP2D6 substrate desipramine 50 mg and duloxetine 60 
mg twice daily were coadministered, the desipramine AUC increased 3-fold over baseline (Prod Info 
CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
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5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic antidepressants 
(TCAs). If concomitant therapy with duloxetine and a TCA is unavoidable, plasma concentrations of the 
tricyclic should be closely monitored and dose adjustments made accordingly (Prod Info CYMBALTA(R) 
delayed-release oral capsules, 2008). Also, monitor patients for signs and symptoms of TCA toxicity 
(anticholinergic effects, sedation, confusion, and cardiac arrhythmias). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism 

 
3.5.1.AU   Enflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) and an increased risk of seizure activity 
2)  Summary: Enflurane may prolong the QT interval in some patients (Owens, 2001). Because tricyclic 
antidepressants may also prolong the QT interval and increase the risk of arrhythmias, the concurrent 
administration of enflurane and tricyclic antidepressants is not recommended (Marshall & Forker, 1982a). 
Concomitant administration of amitriptyline and enflurane anesthesia has been reported to result in seizures 
in two cases (Sprague & Wolf, 1982a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Avoid concurrent use of enflurane and tricyclic antidepressants, particularly in 
patients with a history of seizure activity or when hyperventilation or high concentrations of enflurane will be 
required. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Two case reports of patients on amitriptyline therapy who experienced seizure activity while 
receiving enflurane anesthesia have been documented (Sprague & Wolf, 1982). The first patient, a 42-
year old female, was taking amitriptyline 100 mg daily. Anesthesia was induced with fentanyl, enflurane, 
and nitrous oxide. Approximately three hours after anesthesia was induced, clonic movements of the 
patient's right hand and forearm were noted. Enflurane concentration was 1% at the time. Changes in 
ventilation did not affect the involuntary movements, so enflurane was discontinued and replaced with 
halothane 1%. The movements decreased in frequency and amplitude and subsequently disappeared 
in approximately one minute. The second case report involved a 39-year old male who was taking 
amitriptyline 150 mg daily. Anesthesia was maintained with enflurane 1% to 2%, and intermittent clonic 
movements started in the right arm and leg approximately one hour into the surgery. Enflurane was 
discontinued and halothane was instituted, which caused the involuntary movements to disappear in 
approximately two minutes. No further movements were seen during the remaining three hours of 
anesthesia. 

 
3.5.1.AV   Epinephrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions 
of alpha adrenergic drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse 
effects have also been reported (Ghose, 1980; Avery, 1973a; Boakes et al, 1973a; Boakes, 1973; Mitchell et 
al, 1970; Stone et al, 1964). Local use (e.g., dental anesthesia) of epinephrine in concentrations of 
1:100,000 or less is less likely to precipitate clinically significant hemodynamic changes (Steinberg & Block, 
1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
are substantially enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be 
avoided. If these drugs are given together, careful monitoring and a dose reduction of the sympathomimetic 
is required. Patients should be instructed to inform their doctor or dentist that they are taking a tricyclic 
antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines 
(epinephrine, norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg 
three times daily for five days). They showed an increased pressor response to epinephrine (2- to 4-
fold), norepinephrine (4- to 8-fold), and phenylephrine (2- to 3-fold) after imipramine, but no difference 
was observed in the response to isoproterenol. Thus, the increased pressor response appeared to 
occur only for alpha adrenergic effects. All four subjects demonstrated changes in cardiac rhythm with 
epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic beats 
and a nodal rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found 
that 15 patients receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions 
(severe headaches, chest tightness, subarachnoid hemorrhage). The drug history was incomplete, but 
at least three had been taking a tricyclic antidepressant at the time (Anon, 1972).  
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3.5.1.AW   Erythromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Erythromycin significantly increased the mean QTc interval versus baseline in a retrospective 
study of 49 patients (Oberg & Bauman, 1995a). Erythromycin has demonstrated QTc prolongation in 
combination with other drugs that prolong the QT interval (Prod Info PCE(R), 1997). Tricyclic 
antidepressants have been shown to prolong the QTc interval at the recommended therapeutic dose 
(Marshall & Forker, 1982g). Caution is advised with coadministration of drugs that potentially prolong the 
QTc interval. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if erythromycin and tricyclic antidepressants are used 
concomitantly. Monitor QT interval at baseline and periodically during treatment. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Erythromycin did not significantly affect the metabolism of tricyclic antidepressants in a study of 8 
patients. Patients were maintained on desipramine (n equal to 5), imipramine (n equal to 1), doxepin (n 
equal to 1), or doxepin (n equal to 1). All patients received erythromycin stearate 250 mg four times 
daily for six days while maintaining their usual tricyclic regimen. No change in the antidepressant or 
active metabolite concentrations was seen during coadministration with erythromycin (Amsterdam & 
Maislin, 1991). 
b)  Tricyclic antidepressants have been shown to prolong the QTc interval at the recommended 
therapeutic dose (Marshall & Forker, 1982f). 
c)  Erythromycin significantly increased the QTc interval compared with baseline in a retrospective 
study of 49 patients. The erythromycin dose was 500 milligrams or 1 gram four times daily, with a mean 
of 15 doses received. Patients (n equal to 9) who received 60 mg/kg/day or more all developed 
increases in QT interval of 15% or greater. For all patients, the mean QTc interval increased from 432 
milliseconds (msec) at baseline to 483 msec (p less than 0.01). In patients with delayed repolarization 
at baseline (n equal to 9), the QTc interval increased from 473 msec to 525 msec (p less than 0.01). In 
patients with heart disease (n equal to 30), all experienced an increase in QTc interval (mean of 15%), 
compared with an increase of 8% in patients without heart disease (p less than 0.05). In 5 patients 
(10%), the QTc interval was severely prolonged. One patient developed torsades de pointes attributed 
to erythromycin. Of 16 patients receiving cotrimoxazole concomitantly, 8 developed QT prolongation of 
15% or greater (Oberg & Bauman, 1995). 

 
3.5.1.AX   Esterified Estrogens 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, 
hypotension, akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973a), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972a). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972a) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984a). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to four treatment groups. Ten 
patients received placebo, 10 received imipramine (150 mg daily) and placebo, five patients received 
imipramine (150 mg daily) and ethinyl estradiol (50 mcg daily), while five patients received imipramine 
(150 mg daily) and ethinyl estradiol (25 mcg daily). The 10 patients that received placebo did not 
improve over the six weeks of the study. The 10 patients taking estrogen and imipramine demonstrated 
a significantly greater improvement in symptoms than did the 10 patients taking imipramine alone. 
However, after two weeks, the five patients that received imipramine and high-dose estrogen had not 
improved as much as the patients receiving imipramine and low-dose estrogen. The only side-effect 
reported was drowsiness, which only affected the patients taking imipramine. Following the 
discontinuation of ethinyl estradiol, a time period of two weeks was required for the high-dose estrogen 
group to do as well as the low-dose group. This effect was attributed to the presence of residual 
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl 
estradiol 50 mrg daily did not improve as much as 10 patients receiving only imipramine. Also, the 
patients on the combination had severe side-effects including lethargy, coarse tremor and systolic 
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hypotension (Prange, 1972).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed 
lethargy, tremors, and signs of depersonalization. After two years of therapy, the patient increased her 
estrogen dose to 5 mg and then 7.5 mg daily. The patient became nauseated, had constant headaches, 
and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side 
effects abated. Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973; 
Khurana, 1972).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 
mg at bedtime with oral contraceptives. Over the four-week study, three control patients (two due to 
side-effects) and five in the experimental group (two due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia 
nervosa and conjugated estrogens 1.25 mg daily for amenorrhea developed restless legs and a 
constant desire to move continuously. Estrogen was discontinued and benztropine 2 mg was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily who was prescribed 
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. A third case of akathisia was reported in a 35-year-old patient who received 
conjugated estrogen 1.25 mg daily and amitriptyline 50 mg daily. Akathisia developed within a few 
hours after taking the first dose of amitriptyline and resolved within 48 hours following discontinuation of 
the antidepressant (Krishnan et al, 1984).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 mcg or less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an 
increase in the area under the plasma concentration time curve (Abernethy et al, 1984).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983).  

 
3.5.1.AY   Estradiol 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, 
hypotension, akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973a), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972a). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972a) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984a). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to four treatment groups. Ten 
patients received placebo, 10 received imipramine (150 mg daily) and placebo, five patients received 
imipramine (150 mg daily) and ethinyl estradiol (50 mcg daily), while five patients received imipramine 
(150 mg daily) and ethinyl estradiol (25 mcg daily). The 10 patients that received placebo did not 
improve over the six weeks of the study. The 10 patients taking estrogen and imipramine demonstrated 
a significantly greater improvement in symptoms than did the 10 patients taking imipramine alone. 
However, after two weeks, the five patients that received imipramine and high-dose estrogen had not 
improved as much as the patients receiving imipramine and low-dose estrogen. The only side-effect 
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reported was drowsiness, which only affected the patients taking imipramine. Following the 
discontinuation of ethinyl estradiol, a time period of two weeks was required for the high-dose estrogen 
group to do as well as the low-dose group. This effect was attributed to the presence of residual 
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl 
estradiol 50 mrg daily did not improve as much as 10 patients receiving only imipramine. Also, the 
patients on the combination had severe side-effects including lethargy, coarse tremor and systolic 
hypotension (Prange, 1972).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed 
lethargy, tremors, and signs of depersonalization. After two years of therapy, the patient increased her 
estrogen dose to 5 mg and then 7.5 mg daily. The patient became nauseated, had constant headaches, 
and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side 
effects abated. Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973; 
Khurana, 1972).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 
mg at bedtime with oral contraceptives. Over the four-week study, three control patients (two due to 
side-effects) and five in the experimental group (two due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia 
nervosa and conjugated estrogens 1.25 mg daily for amenorrhea developed restless legs and a 
constant desire to move continuously. Estrogen was discontinued and benztropine 2 mg was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily who was prescribed 
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. A third case of akathisia was reported in a 35-year-old patient who received 
conjugated estrogen 1.25 mg daily and amitriptyline 50 mg daily. Akathisia developed within a few 
hours after taking the first dose of amitriptyline and resolved within 48 hours following discontinuation of 
the antidepressant (Krishnan et al, 1984).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 mcg or less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an 
increase in the area under the plasma concentration time curve (Abernethy et al, 1984).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983).  

 
3.5.1.AZ   Estriol 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, 
hypotension, akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973a), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972a). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972a) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984a). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to four treatment groups. Ten 
patients received placebo, 10 received imipramine (150 mg daily) and placebo, five patients received 
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imipramine (150 mg daily) and ethinyl estradiol (50 mcg daily), while five patients received imipramine 
(150 mg daily) and ethinyl estradiol (25 mcg daily). The 10 patients that received placebo did not 
improve over the six weeks of the study. The 10 patients taking estrogen and imipramine demonstrated 
a significantly greater improvement in symptoms than did the 10 patients taking imipramine alone. 
However, after two weeks, the five patients that received imipramine and high-dose estrogen had not 
improved as much as the patients receiving imipramine and low-dose estrogen. The only side-effect 
reported was drowsiness, which only affected the patients taking imipramine. Following the 
discontinuation of ethinyl estradiol, a time period of two weeks was required for the high-dose estrogen 
group to do as well as the low-dose group. This effect was attributed to the presence of residual 
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl 
estradiol 50 mrg daily did not improve as much as 10 patients receiving only imipramine. Also, the 
patients on the combination had severe side-effects including lethargy, coarse tremor and systolic 
hypotension (Prange, 1972).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed 
lethargy, tremors, and signs of depersonalization. After two years of therapy, the patient increased her 
estrogen dose to 5 mg and then 7.5 mg daily. The patient became nauseated, had constant headaches, 
and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side 
effects abated. Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973; 
Khurana, 1972).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 
mg at bedtime with oral contraceptives. Over the four-week study, three control patients (two due to 
side-effects) and five in the experimental group (two due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia 
nervosa and conjugated estrogens 1.25 mg daily for amenorrhea developed restless legs and a 
constant desire to move continuously. Estrogen was discontinued and benztropine 2 mg was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily who was prescribed 
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. A third case of akathisia was reported in a 35-year-old patient who received 
conjugated estrogen 1.25 mg daily and amitriptyline 50 mg daily. Akathisia developed within a few 
hours after taking the first dose of amitriptyline and resolved within 48 hours following discontinuation of 
the antidepressant (Krishnan et al, 1984).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 mcg or less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an 
increase in the area under the plasma concentration time curve (Abernethy et al, 1984).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983).  

 
3.5.1.BA   Estrone 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, 
hypotension, akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973a), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972a). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972a) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984a). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
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resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to four treatment groups. Ten 
patients received placebo, 10 received imipramine (150 mg daily) and placebo, five patients received 
imipramine (150 mg daily) and ethinyl estradiol (50 mcg daily), while five patients received imipramine 
(150 mg daily) and ethinyl estradiol (25 mcg daily). The 10 patients that received placebo did not 
improve over the six weeks of the study. The 10 patients taking estrogen and imipramine demonstrated 
a significantly greater improvement in symptoms than did the 10 patients taking imipramine alone. 
However, after two weeks, the five patients that received imipramine and high-dose estrogen had not 
improved as much as the patients receiving imipramine and low-dose estrogen. The only side-effect 
reported was drowsiness, which only affected the patients taking imipramine. Following the 
discontinuation of ethinyl estradiol, a time period of two weeks was required for the high-dose estrogen 
group to do as well as the low-dose group. This effect was attributed to the presence of residual 
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl 
estradiol 50 mrg daily did not improve as much as 10 patients receiving only imipramine. Also, the 
patients on the combination had severe side-effects including lethargy, coarse tremor and systolic 
hypotension (Prange, 1972).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed 
lethargy, tremors, and signs of depersonalization. After two years of therapy, the patient increased her 
estrogen dose to 5 mg and then 7.5 mg daily. The patient became nauseated, had constant headaches, 
and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side 
effects abated. Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973; 
Khurana, 1972).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 
mg at bedtime with oral contraceptives. Over the four-week study, three control patients (two due to 
side-effects) and five in the experimental group (two due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia 
nervosa and conjugated estrogens 1.25 mg daily for amenorrhea developed restless legs and a 
constant desire to move continuously. Estrogen was discontinued and benztropine 2 mg was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily who was prescribed 
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. A third case of akathisia was reported in a 35-year-old patient who received 
conjugated estrogen 1.25 mg daily and amitriptyline 50 mg daily. Akathisia developed within a few 
hours after taking the first dose of amitriptyline and resolved within 48 hours following discontinuation of 
the antidepressant (Krishnan et al, 1984).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 mcg or less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an 
increase in the area under the plasma concentration time curve (Abernethy et al, 1984).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983).  

 
3.5.1.BB   Estropipate 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, 
hypotension, akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973a), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972a). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972a) and may be of clinical importance primarily in patients previously 

Page 49 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 49

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 49 of 182



stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984a). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to four treatment groups. Ten 
patients received placebo, 10 received imipramine (150 mg daily) and placebo, five patients received 
imipramine (150 mg daily) and ethinyl estradiol (50 mcg daily), while five patients received imipramine 
(150 mg daily) and ethinyl estradiol (25 mcg daily). The 10 patients that received placebo did not 
improve over the six weeks of the study. The 10 patients taking estrogen and imipramine demonstrated 
a significantly greater improvement in symptoms than did the 10 patients taking imipramine alone. 
However, after two weeks, the five patients that received imipramine and high-dose estrogen had not 
improved as much as the patients receiving imipramine and low-dose estrogen. The only side-effect 
reported was drowsiness, which only affected the patients taking imipramine. Following the 
discontinuation of ethinyl estradiol, a time period of two weeks was required for the high-dose estrogen 
group to do as well as the low-dose group. This effect was attributed to the presence of residual 
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl 
estradiol 50 mrg daily did not improve as much as 10 patients receiving only imipramine. Also, the 
patients on the combination had severe side-effects including lethargy, coarse tremor and systolic 
hypotension (Prange, 1972).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed 
lethargy, tremors, and signs of depersonalization. After two years of therapy, the patient increased her 
estrogen dose to 5 mg and then 7.5 mg daily. The patient became nauseated, had constant headaches, 
and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, the side 
effects abated. Some investigators have proposed that the side effects resulted from enhanced TCA 
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973; 
Khurana, 1972).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 
18 and 40. Twenty-three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 
mg at bedtime with oral contraceptives. Over the four-week study, three control patients (two due to 
side-effects) and five in the experimental group (two due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia 
nervosa and conjugated estrogens 1.25 mg daily for amenorrhea developed restless legs and a 
constant desire to move continuously. Estrogen was discontinued and benztropine 2 mg was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily who was prescribed 
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. A third case of akathisia was reported in a 35-year-old patient who received 
conjugated estrogen 1.25 mg daily and amitriptyline 50 mg daily. Akathisia developed within a few 
hours after taking the first dose of amitriptyline and resolved within 48 hours following discontinuation of 
the antidepressant (Krishnan et al, 1984).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 mcg or less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an 
increase in the area under the plasma concentration time curve (Abernethy et al, 1984).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983).  

 
3.5.1.BC   Eterobarb 
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1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 
1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 1992). These 
drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.BD   Ethinyl Estradiol 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, 
akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973k), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972k). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972k) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984k). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients 
received placebo, 10 received imipramine (150 milligrams/day) and placebo, 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (50 micrograms/day), while 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (25 micrograms/day). The 10 patients that 
received placebo did not improve over the 6 weeks of the study. The 10 patients taking estrogen and 
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients 
taking imipramine alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose 
estrogen had not improved as much as the patients receiving imipramine and low-dose estrogen. The 
only side-effect reported was drowsiness, which only affected the patients taking imipramine. Following 
the discontinuation of ethinyl estradiol, a time period of 2 weeks was required for the high-dose 
estrogen group to do as well as the low-dose group. This effect was attributed to the presence of 
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 
milligrams and ethinyl estradiol 50 micrograms daily did not improve as much as 10 patients receiving 
only imipramine. Also, the patients on the combination had severe side-effects including lethargy, 
coarse tremor and systolic hypotension (Prange, 1972j).  
b)  A case reported by (Khurana, 1972j) demonstrated an interaction in a 32-year-old female taking 
conjugated estrogens 2.5 milligrams and imipramine 100 milligrams. The patient developed lethargy, 
tremors, and signs of depersonalization. After 2 years of therapy, the patient increased her estrogen 
dose to 5 milligrams and then 7.5 milligrams daily. The patient became nauseated, had constant 
headaches, and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, 
the side-effects abated. Some investigators have proposed that the side effects resulted from enhanced 
TCA effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 
1973j).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
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significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973f).  
d)  The effect of oral contraceptives on clomipramine was studied in 42 women between the ages of 18 
and 40. Twenty-three women took clomipramine 25 milligrams at bedtime while 19 took clomipramine 
25 milligrams at bedtime with oral contraceptives. Over the 4-week study, 3 control patients (2 due to 
side-effects) and 5 in the experimental group (2 due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980e).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for 
anorexia nervosa and conjugated estrogens 1.25 milligrams/day for amenorrhea developed restless 
legs and a constant desire to move continuously. Estrogen was discontinued and benztropine 2 
milligrams was administered, resulting in marked reduction and resolution within 48 hours. Akathisia 
and disorientation developed in a 55-year-old patient on conjugated estrogens 1.25 milligrams/day who 
was prescribed amitriptyline 50 milligrams/day for depression. Within hours of amitriptyline, the patient 
was confused, restless, and possessed an inner desire to move continuously. Symptoms disappeared 
after discontinuing amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with 
resolution following discontinuation of doxepin. A third case of akathisia was reported in a 35-year-old 
patient who received conjugated estrogens 1.25 milligrams/day and amitriptyline 50 milligrams/day. 
Akathisia developed within a few hours after taking the first dose of amitriptyline and resolved within 48 
hours following discontinuation of the antidepressant (Krishnan et al, 1984j).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident 
by an increase in the area under the plasma concentration time curve (Abernethy et al, 1984e).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980e). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983e).  

 
3.5.1.BE   Etilefrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions 
of alpha adrenergic drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse 
effects have also been reported (Ghose, 1980; Avery, 1973a; Boakes et al, 1973a; Boakes, 1973; Mitchell et 
al, 1970; Stone et al, 1964). Local use (e.g., dental anesthesia) of epinephrine in concentrations of 
1:100,000 or less is less likely to precipitate clinically significant hemodynamic changes (Steinberg & Block, 
1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
are substantially enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be 
avoided. If these drugs are given together, careful monitoring and a dose reduction of the sympathomimetic 
is required. Patients should be instructed to inform their doctor or dentist that they are taking a tricyclic 
antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines 
(epinephrine, norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg 
three times daily for five days). They showed an increased pressor response to epinephrine (2- to 4-
fold), norepinephrine (4- to 8-fold), and phenylephrine (2- to 3-fold) after imipramine, but no difference 
was observed in the response to isoproterenol. Thus, the increased pressor response appeared to 
occur only for alpha adrenergic effects. All four subjects demonstrated changes in cardiac rhythm with 
epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic beats 
and a nodal rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found 
that 15 patients receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions 
(severe headaches, chest tightness, subarachnoid hemorrhage). The drug history was incomplete, but 
at least three had been taking a tricyclic antidepressant at the time (Anon, 1972).  

 
3.5.1.BF   Fenfluramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; 
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Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.BG   Fluconazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Case reports have described QT prolongation and torsades de points associated with 
fluconazole (Wassmann et al, 1999). Several tricyclic antidepressants (TCAs) have been shown to prolong 
the QTc interval at the recommended therapeutic dose (Marshall & Forker, 1982u). Even though no formal 
drug interaction studies have been done, the coadministration of drugs known to prolong the QTc interval is 
not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluconazole and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BH   Fluoxetine 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an 
increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval 
at the recommended therapeutic dose (Prod Info Prozac(R), 2001; Marshall & Forker, 1982h). Even though 
no formal drug interaction studies have been done which demonstrate QT prolongation, the coadministration 
of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluoxetine, is not 
recommended (Prod Info Elavil(R), 1999d). In addition, concurrent use of fluoxetine and TCAs such as 
desipramine, nortriptyline, and imipramine has resulted in significant increases in TCA concentrations 
(Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Goodnick, 1989a; 
Bell & Cole, 1988a). 
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3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 
4 patients. After the addition of fluoxetine, the ratio of antidepressant level to dose increased by 109% 
to 486% in the patients. Three patients developed clinical symptoms (anticholinergic effects, 
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
1989).  
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy 
subjects. When fluoxetine (20 mg daily) was added to desipramine (50 mg daily), the mean maximum 
concentration of desipramine increased by 278% and the area under the concentration-time curve 
increased by 342%. Desipramine trough concentrations continued to be 198% above baseline three 
weeks after fluoxetine was discontinued. The same study compared pharmacokinetics of desipramine 
when combined with sertraline. The impact of sertraline was modest, resulting in small and short-term 
increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations 
when fluoxetine was added. Desipramine serum levels ranged from 109 to 150 ng/mL with oral doses of 
300 mg at bedtime prior to fluoxetine therapy. Following the addition of oral fluoxetine 20 mg daily to the 
regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose was 
increased to 40 mg/day three days later, and the desipramine serum level was 419 ng/mL after four 
days. A worsening of depression and severe fatigue coincided with the increases in desipramine serum 
levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg daily reduced the 
desipramine serum level to 231 ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with 
alertness and memory while receiving fluoxetine 40 mg daily and desipramine 150 mg daily for five 
weeks; fluoxetine was discontinued and the blood levels of desipramine decreased from 938 to 48 
ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
fluoxetine therapy. Prior to fluoxetine therapy, the patient's measured levels of desipramine had ranged 
from 148 to 160 ng/mL on a regimen of 300 mg daily. Five weeks after the addition of fluoxetine 20 mg 
daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 527 
ng/mL. The desipramine dose was lowered to 200 mg/day; eleven days later, the level was 244 ng/mL; 
the patient reported decreased energy, impaired short-term memory, and some "garbled" speech, as 
well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to 50 
mg/day; the adverse effects resolved in six days. Eight days later, the desipramine level was 122 ng/mL 
(Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased 
desipramine level and new onset of delirium in a 69-year-old male within 10 days of the addition of 
fluoxetine to the patient's regimen (Preskorn et al, 1990).  

 
3.5.1.BI   Formoterol 

1)  Interaction Effect: an increased risk of cardiovascular excitation 
2)  Summary: Concurrent administration of formoterol with a tricyclic antidepressant (TCA) may lead to 
potentiation of formoterol's adrenergic effects on the cardiovascular system. Therefore, extreme caution is 
advised if formoterol is administered to patients who are being treated with a TCA (Prod Info FORADIL(R) 
AEROLIZER(R) inhalation powder, 2006). Monitor patients closely for adverse cardiovascular effects. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Extreme caution and close observation for adverse cardiovascular effects are 
warranted when formoterol is administered concurrently with a tricyclic antidepressant (TCA) as the 
cardiovascular effects of formoterol can be potentiated by TCAs (Prod Info FORADIL(R) AEROLIZER(R) 
inhalation powder, 2006). 
7)  Probable Mechanism: potentiation of cardiovascular effects 

 
3.5.1.BJ   Fosamprenavir 

1)  Interaction Effect: increased tricyclic agent serum concentrations and potential toxicity (anticholinergic 
effects, sedation, confusion, cardiac arrhythmias) 
2)  Summary: Coadministration of fosamprenavir with a tricyclic antidepressant may provoke increased 
serum concentrations of the tricyclic antidepressant, causing a potential risk of arrhythmias or other serious 
adverse effects. Fosamprenavir is a prodrug of amprenavir, an inhibitor of the CYP3A4 isoenzyme in 
addition to being a CYP3A4 substrate. Tricyclic agents may partially depend on the CYP3A4 pathway for 
metabolism. Plasma concentrations of the tricyclic agent should be closely monitored in patients also 
receiving fosamprenavir (Prod Info LEXIVA(R) oral solution, oral tablets, 2009). 
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3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: If concomitant therapy with fosamprenavir and a tricyclic antidepressant is 
unavoidable, plasma concentrations of the tricyclic agent should be closely monitored. Also monitor patients 
for signs and symptoms of tricyclic toxicity (anticholinergic effects, sedation, confusion, cardiac arrhythmias) 
(Prod Info LEXIVA(R) oral solution, oral tablets, 2009). 
7)  Probable Mechanism: inhibition of CYP3A4-mediated tricyclic agent metabolism 

 
3.5.1.BK   Foscarnet 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Foscarnet can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes. Because tricyclic antidepressants may also 
prolong the QT interval and increase the risk of arrhythmias, the concurrent administration of foscarnet and 
tricyclic antidepressants is not recommended (Prod Info Foscavir(R), 1998; Marshall & Forker, 1982r). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of foscarnet and tricyclic antidepressants is not 
recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BL   Fosphenytoin 

1)  Interaction Effect: an increased risk of phenytoin toxicity (ataxia, hyperreflexia, nystagmus, tremor) 
2)  Summary: Fosphenytoin is a prodrug of phenytoin and the same interactions that occur with phenytoin 
are expected to occur with fosphenytoin (Prod Info Cerebyx(R), 1999). A few case reports have indicated 
that imipramine inhibits phenytoin metabolism resulting in increased serum phenytoin concentration (Petti & 
Campbell, 1975; Perucca & Richens, 1977). Tricyclic antidepressants (TCAs) may lower the seizure 
threshold in epileptic patients stabilized on anticonvulsants. Theoretically, because phenytoin is an enzyme 
inducer, the metabolism of antidepressants may be increased resulting in reduced TCA serum levels. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Consider monitoring phenytoin serum levels if a tricyclic antidepressant is added to 
therapy or if the patient begins to exhibit signs of toxicity (tremor, nystagmus, ataxia, hyperreflexia); lower 
doses of phenytoin may be required. If phenytoin is added to tricyclic antidepressant therapy, monitor for 
clinical efficacy of the tricyclic agent. 
7)  Probable Mechanism: inhibition of phenytoin metabolism 

 
3.5.1.BM   Gatifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Gatifloxacin may prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes. Although pharmacokinetic studies between 
gatifloxacin and other drugs which prolong the QT interval have not been performed, an additive effect 
cannot be excluded. Therefore, the concurrent administration of gatifloxacin and a tricyclic antidepressant is 
not recommended (Prod Info Tequin(TM), 1999). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of gatifloxacin and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BN   Gemifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although pharmacokinetic studies between gemifloxacin and drugs that prolong the QT 
interval, such as tricyclic antidepressants, have not been performed, gemifloxacin should be used cautiously 
when given concurrently with tricyclic antidepressants (Prod Info Factive(R), 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of two drugs that prolong the QT interval, such as 
gemifloxacin and tricyclic antidepressants, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
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3.5.1.BO   Grepafloxacin 
1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Healthy volunteers who received grepafloxacin during a Phase I study experienced 
prolongation of the QTc interval. On an outpatient basis, grepafloxacin is contraindicated with other drugs 
that are known to also prolong the QTc interval or cause torsades de pointes, including tricyclic 
antidepressants. When appropriate cardiac monitoring can be assured, such as in the hospitalized patient, 
these two agents should be coadministered with caution (Prod Info Raxar(R), 1999). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of grepafloxacin and tricyclic antidepressants is 
contraindicated unless appropriate cardiac monitoring can be assured, such as in the hospitalized patient. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BP   Guanadrel 

1)  Interaction Effect: decreased antihypertensive effectiveness 
2)  Summary: Tricyclic antidepressants inhibit the uptake of guanethidine, and possibly guanadrel into the 
adrenergic neuron, resulting in an inhibition of its antihypertensive effect (Mitchell et al, 1967; Ober & Wang, 
1973). When a patient is on concomitant tricyclic antidepressant and guanadrel therapy, caution should be 
exercised when the tricyclic antidepressant is discontinued, since an exaggerated effect of guanadrel may 
be seen (Prod Info Hylorel(R), 1995). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Blood pressure should be monitored for an appropriate clinical response; higher 
doses of guanadrel may be required. An alternative class of antihypertensive agents, such as an 
angiotensin-converting enzyme inhibitor might be considered. 
7)  Probable Mechanism: decreased uptake of guanadrel into adrenergic neurons 

 
3.5.1.BQ   Guanethidine 

1)  Interaction Effect: decreased antihypertensive effectiveness 
2)  Summary: Tricyclic antidepressants inhibit the uptake of guanethidine, and possibly guanadrel, into the 
adrenergic neuron, resulting in a inhibition of the antihypertensive effect (Meyer et al, 1970; Pinder et al, 
1977). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Blood pressure should be monitored for an appropriate clinical response; higher 
doses of guanethidine may be required. An alternative class of antihypertensive agents, such as an 
angiotensin-converting enzyme inhibitor, might be considered. 
7)  Probable Mechanism: decreased uptake of guanethidine into adrenergic neurons 
8)  Literature Reports 

a)  Doses of doxepin of 200 mg daily or more progressively produce blockade of the effects of 
guanethidine (Fann et al, 1971a; Oates et al, 1969a). Antagonism of the effects of guanethidine 
developed slowly in one patient (over two to four days), even when given in a dose of 300 mg daily 
doxepin. Two other patients experienced reversal of the hypotensive effects of guanethidine at doses of 
doxepin 200 to 300 mg daily. In all cases, the antagonism of antihypertensive effects was less than that 
of desipramine (Fann et al, 1971a).  
b)  No antagonism of guanethidine was reported in two patients receiving doxepin 200 mg (Ayd, 1975). 
However, antagonism was observed at 300 mg doses (Ayd, 1971). A single case report describes a 
hypertensive crisis in a patient receiving guanethidine and chlorpromazine upon initiation of doxepin 
therapy less than 200 mg (Poe et al, 1979). Doses of 300 mg a day or more will usually completely 
reverse the hypotensive effects of guanethidine (Ayd, 1973).  

 
3.5.1.BR   Halofantrine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Halofantrine can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes. Because tricyclic antidepressants may also 
prolong the QT interval and increase the risk of arrhythmias, the concurrent administration of halofantrine 
and tricyclic antidepressants is not recommended (Prod Info Halfan(R), 1998; Marshall & Forker, 1982x). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of halofantrine and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: additive cardiac effects 
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3.5.1.BS   Haloperidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod 
Info Solian(R), 1999), haloperidol (O'Brien et al, 1999), risperidone (Duenas-Laita et al, 1999), sertindole 
(Agelink et al, 2001), quetiapine (Owens, 2001b), sultopride (Lande et al, 1992), and zotepine (Sweetman, 
2003). Even though no formal drug interaction studies have been done, the coadministration of a tricyclic 
antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R), 2001; Marshall & Forker, 
1982p). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  

 
3.5.1.BT   Halothane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Halothane may prolong the QT interval in some patients (Owens, 2001a). Because tricyclic 
antidepressants may also prolong the QT interval and increase the risk of arrhythmias, the concurrent 
administration of halothane and tricyclic antidepressants is not recommended (Marshall & Forker, 1982o). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential for additive QT interval prolongation, the concurrent 
administration of halothane and tricyclic antidepressants is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BU   Heptabarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 
1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 1992). These 
drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.BV   Hexobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
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TCAs in the presence of a barbiturate (Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 
1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 1992). These 
drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.BW   Hydroquinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class Ia antiarrhythmics and tricyclic antidepressants have been shown to prolong the QTc 
interval at the recommended therapeutic dose. Even though no formal drug interaction studies have been 
done, the coadministration of Class Ia antiarrhythmics and other drugs known to prolong the QTc interval, 
including tricyclic antidepressants, is not recommended (Prod Info Elavil(R), 1999g; Prod Info Quinaglute(R), 
1999; Marshall & Forker, 1982m). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic agent and a tricyclic 
antidepressant is not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 isoenzyme responsible for the 2-hydroxylation of 
imipramine and desipramine (Brosen & Gram, 1989). Inhibition of this enzyme system can result in a 
35% decrease in imipramine clearance and 85% decrease in desipramine clearance. Demethylation of 
imipramine by the cytochrome P450 system is unaffected by this interaction. Until more information is 
available all patients having quinidine added to drug regimen containing imipramine or desipramine 
should be monitored for increased antidepressant serum concentrations and potential toxicity.  
b)  An increased incidence in sudden death was observed in six out of 53 patients with cardiac disease 
receiving amitriptyline, compared to 0 out of 53 in the control group. It was recommended that 
amitriptyline be avoided in patients with underlying cardiac disease except when depression was 
debilitating and no other drugs were helpful (Moir et al, 1972; Coull et al, 1970).  
c)  In a placebo controlled study, imipramine 3.5 mg/kg was administered daily for seven patients with 
severe depression and titrated doses to obtain therapeutic plasma concentrations. Two patients 
displayed premature atrial depolarizations and premature ventricular depolarizations before therapy. On 
patient had 33 premature atrial depolarizations (PAD) and 30 premature ventricular depolarizations 
(PVD) per hour, which decreased to 0.4 PAC and zero PVC per hour on imipramine. The other patient 
had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per hour on 
imipramine. The authors also cautioned that the incidence of cardiotoxicity may increase if tricyclic 
antidepressants are administered with Type I antiarrhythmics. It was also recommended that quinidine 
and procainamide not be used to treat the arrhythmias of a tricyclic overdose. The similarities between 
these agents may exacerbate the cardiotoxicity (Kantor et al, 1978).  

 
3.5.1.BX   Ibutilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III 
antiarrhythmic agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide 
(Corey et al, 1999), bretylium (Gilman et al, 1985a), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 
1996), dofetilide (Allen et al, 2002), and sotalol (Marill & Runge, 2001). Even though no formal drug 
interaction studies have been done, the coadministration of Class III antiarrhythmics and other drugs known 
to prolong the QTc interval, including tricyclic antidepressants, is not recommended (Yamreudeewong et al, 
2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
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4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic 
antidepressant (TCA) is not recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include 
increased heart rate, prolonged PR interval, intraventricular conduction delays, increased corrected QT 
interval (QTc) and flattened T waves (Marshall & Forker, 1982y).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as tricyclic antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days 
before any interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and 
telemetric monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.BY   Iproniazid 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982o; Spigset et al, 1993p; Brodribb et al, 1994m; Neuvonen et al, 1993g). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991h). If TCAs and 
MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, 
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971q; White & Simpson, 
1984m). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of a tricyclic antidepressant (TCA) and a monoamine oxidase 
inhibitor (MAOI) should be done only with close monitoring and where the clinical benefit outweighs the 
potential risk. Other antidepressant therapy should first be considered. Consider using a 14 day washout 
period between treatment with both medicines. If deemed clinically necessary, avoid large doses and use 
agents other than imipramine, clomipramine, desipramine, and tranylcypromine. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past. Reports of excitation, 
hyperpyrexia, convulsions, and possible death have been attributed to the combination (Lockett & 
Milner, 1965h; Winston, 1971h; Schuckit et al, 1971p; Spiker & Pugh, 1976h). The mechanism may 
relate to the combined inhibition of catecholamine reuptake into the central nervous system and 
inhibition of catecholamine metabolism (Sjoqvist, 1965h).  
b)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
a double-blind, crossover study examining the effects of clorgyline and clomipramine for the treatment 
of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of serotonin 
syndrome. During the study, patients had received clorgyline therapy, followed by a washout period of 
approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg dose of 
clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, diaphoresis, 
and arrhythmia. Another patient developed a similar reaction after the first dose, with upper motor 
neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved 
several hours later, and both patients were later treated successfully with clomipramine without adverse 
effects (Insel et al, 1982n).  
c)  A drug interaction occurred in a 76-year old woman who had been taking clomipramine 50 mg daily 
for several months prior to switching to moclobemide 300 mg daily. The patient experienced 
somnolescence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset et al, 1993o).  
d)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patients developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987h).  
e)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. The combination may be utilized in one of two ways. Most 
frequently, the recommendation is to stop all previous antidepressants (five to ten days for TCAs and 14 
days for MAOIs); the combination is then simultaneously started (Perry et al, 1991g). Alternatively, in a 
patient previously receiving a TCA, small doses of the MAOI may be slowly added (Schoonover, 1983). 
Numerous studies in patients with refractory depression or phobic anxiety states have successfully used 
the combination of MAOIs and TCAs (Ponto et al, 1977h; Schuckit et al, 1971p; Ashcroft, 1975g).  
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3.5.1.BZ   Isocarboxazid 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: The concurrent administration of isocarboxazid and doxepin is contraindicated (Prod Info 
Marplan(R), 1998). Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982r; Spigset et al, 1993s; Brodribb et al, 1994q; Neuvonen et al, 1993i). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991j). If TCAs and 
MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, 
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971u; White & Simpson, 
1984p). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: The concurrent use of doxepin and isocarboxazid is contraindicated. In patients 
being transferred to isocarboxazid therapy from a dibenzazepine-related entity, allow at least a one-week 
medication-free interval and then initiate isocarboxazid at one-half of the normal dose for at least the first 
week of therapy. Also allow one week to elapse between the discontinuation of isocarboxazid and the 
administration of another MAO inhibitor or dibenzazepine-related entity. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOI) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past and still is listed as such by the 
manufacturers. Reports of excitation, hyperpyrexia, convulsions, and possible death have been 
attributed to the combination (Lockett & Milner, 1965j; Brachfeld et al, 1963f; Winston, 1971j; Schuckit 
et al, 1971t; Sargent, 1965f; Spiker & Pugh, 1976j). The mechanism may relate to the combined 
inhibition of catecholamine reuptake into the central nervous system and inhibition of catecholamine 
metabolism (Sjoqvist, 1965j).  
b)  The development of serotonin syndrome was first reported due to administration of a TCA after 
MAOI therapy. In a double-blind, crossover study examining the effects of clorgyline and clomipramine 
for the treatment of obsessive-compulsive disorder, two subjects developed severe reactions 
characteristic of serotonin syndrome. During the study, patients had received clorgyline therapy, 
followed by a washout period of approximately four weeks and subsequent clomipramine therapy. After 
taking the first 100 mg dose of clomipramine, one patient developed coarse myoclonic jerking in both 
legs, hyperreflexia, diaphoresis, and arrhythmia. Another patient developed a similar reaction after the 
first dose, with upper motor neuron symptoms, myoclonic movements, and cardiac irritability. Both 
patient's symptoms resolved several hours later, and both patients were later treated successfully with 
clomipramine without adverse effects (Insel et al, 1982q).  
c)  A drug interaction was reported when a 76-year old woman who had been taking clomipramine 50 
mg daily for several months was switched to moclobemide 300 mg daily. The patient experienced 
somnolescence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset et al, 1993r).  
d)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was 
added to moclobemide. The patient was taking moclobemide 300 mg twice daily when imipramine was 
started at 50 mg daily, followed by two dosage increases of imipramine to 200 mg and a reduction of 
moclobemide dosage to 150 mg twice daily. Five days after the increase in imipramine to 200 mg per 
day, the patient developed symptoms of serotonin syndrome, including sweating, shivering, confusion, 
fever, and spasms in the extremities. The patient was treated with chlorpromazine and symptoms 
resolved over the next few days without further complications (Brodribb et al, 1994p).  
e)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent 
therapy with isocarboxazid and amitriptyline. In all three cases the patients had been given MAOIs and 
TCAs alone without complications. It was only when the drugs were used in combination that symptoms 
of mania emerged, suggesting a synergistic effect (de la Fuente et al, 1986e).  
f)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patients developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987i).  
g)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. A few precautions must be followed including: a) avoidance of 
large doses (no more than 150 mg amitriptyline or its equivalent, 45 mg phenelzine, or 60 mg 
isocarboxazid) b) oral administration c) avoidance of clomipramine, imipramine, desipramine, and 
tranylcypromine in any combination, and d) close monitoring of patients (Kline, 1974e; Winston, 1971j; 
Schuckit et al, 1971t; White & Simpson, 1984o; Rom & Benner, 1972e). The combination may be 
utilized in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants 
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(five to ten days for TCAs and 14 days for MAOIs); the combination is then simultaneously started 
(Perry et al, 1991i). Alternatively, in a patient previously receiving a TCA, small doses of the MAOI may 
be slowly added (Schoonover, 1983). Some sources suggest that the combination of amitriptyline and 
isocarboxazid is preferred (Perry et al, 1991i). Numerous studies in patients with refractory depression 
or phobic anxiety states have successfully used the combination of MAOIs and TCAs (Ponto et al, 
1977j; Schuckit et al, 1971t; Ashcroft, 1975i).  

 
3.5.1.CA   Isoflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Isoflurane may prolong the QT interval in some patients (Owens, 2001c). Because tricyclic 
antidepressants may also prolong the QT interval and increase the risk of arrhythmias, the concurrent 
administration of isoflurane and tricyclic antidepressants is not recommended (Marshall & Forker, 1982s). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential for additive QT interval prolongation, the concurrent 
administration of isoflurane and a tricyclic antidepressants is not recommended. 
7)  Probable Mechanism: additive effect on QT prolongation 

 
3.5.1.CB   Isradipine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Isradipine can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes. Because tricyclic antidepressants may also 
prolong the QT interval and increase the risk of arrhythmias, the concurrent administration of isradipine with 
a tricyclic antidepressant is not recommended (Prod Info DynaCirc(R), 2000; Marshall & Forker, 1982w). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of isradipine and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.CC   Levomethadyl 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Levomethadyl can prolong the QT interval in some patients, which may result in ventricular 
tachycardia, ventricular fibrillation, and torsades de pointes. Because doxepin may also prolong the QT 
interval and increase the risk of arrhythmias, the concurrent administration of levomethadyl with doxepin is 
contraindicated (Prod Info Orlaam(R), 2001; Giardina et al, 1987). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of levomethadyl and doxepin is contraindicated. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.CD   Linezolid 

1)  Interaction Effect: increased risk of serotonin syndrome (hyperthermia, hyperreflexia, myoclonus, mental 
status changes) 
2)  Summary: Concomitant use of linezolid and a tricyclic antidepressant, such as doxepin, is 
contraindicated in the absence of monitoring for serotonin syndrome. If symptoms occur, consider 
discontinuation of either one or both of the drugs. Linezolid is a reversible, nonselective inhibitor of 
monoamine oxidase and may therefore interact with tricyclic antidepressants. Spontaneous reports of 
serotonin syndrome associated with the co-administration of linezolid and serotonergic agents have been 
reported (Prod Info ZYVOX(R) IV injection, oral tablets, oral suspension, 2008). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of linezolid and tricyclic antidepressants, such as doxepin, is 
contraindicated unless patient is closely observed for signs and/or symptoms of serotonin syndrome. If 
concomitant use is clinically warranted, monitor for signs and symptoms of serotonin syndrome, such as 
neuromuscular abnormalities (including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral 
hypertonicity, and shivering), autonomic hyperactivity (including tachycardia, mydriasis, diaphoresis, the 
presence of bowel sounds, and diarrhea), and mental status changes (including agitation and delirium). 
Serotonin syndrome can be life-threatening. If serotonin syndrome develops, discontinue the offending 
agents and provide supportive care and other therapy as necessary (Boyer & Shannon, 2005; Prod Info 
ZYVOX(R) IV injection, oral tablets, oral suspension, 2008). 
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7)  Probable Mechanism: linezolid inhibition of monoamine oxidase resulting in an increased concentration 
of serotonin 

 
3.5.1.CE   Lisdexamfetamine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.CF   Mazindol 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
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therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.CG   Mephentermine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
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treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.CH   Mephobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 
1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 1992). These 
drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.CI   Mesoridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of mesoridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Serentil(R), 2001). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Marshall & Forker, 1982e). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of a tricyclic antidepressant and mesoridazine is 
contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.CJ   Mestranol 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, 
akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973k), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972k). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972k) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984k). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients 
received placebo, 10 received imipramine (150 milligrams/day) and placebo, 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (50 micrograms/day), while 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (25 micrograms/day). The 10 patients that 
received placebo did not improve over the 6 weeks of the study. The 10 patients taking estrogen and 
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients 
taking imipramine alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose 
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estrogen had not improved as much as the patients receiving imipramine and low-dose estrogen. The 
only side-effect reported was drowsiness, which only affected the patients taking imipramine. Following 
the discontinuation of ethinyl estradiol, a time period of 2 weeks was required for the high-dose 
estrogen group to do as well as the low-dose group. This effect was attributed to the presence of 
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 
milligrams and ethinyl estradiol 50 micrograms daily did not improve as much as 10 patients receiving 
only imipramine. Also, the patients on the combination had severe side-effects including lethargy, 
coarse tremor and systolic hypotension (Prange, 1972j).  
b)  A case reported by (Khurana, 1972j) demonstrated an interaction in a 32-year-old female taking 
conjugated estrogens 2.5 milligrams and imipramine 100 milligrams. The patient developed lethargy, 
tremors, and signs of depersonalization. After 2 years of therapy, the patient increased her estrogen 
dose to 5 milligrams and then 7.5 milligrams daily. The patient became nauseated, had constant 
headaches, and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, 
the side-effects abated. Some investigators have proposed that the side effects resulted from enhanced 
TCA effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 
1973j).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973f).  
d)  The effect of oral contraceptives on clomipramine was studied in 42 women between the ages of 18 
and 40. Twenty-three women took clomipramine 25 milligrams at bedtime while 19 took clomipramine 
25 milligrams at bedtime with oral contraceptives. Over the 4-week study, 3 control patients (2 due to 
side-effects) and 5 in the experimental group (2 due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980e).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for 
anorexia nervosa and conjugated estrogens 1.25 milligrams/day for amenorrhea developed restless 
legs and a constant desire to move continuously. Estrogen was discontinued and benztropine 2 
milligrams was administered, resulting in marked reduction and resolution within 48 hours. Akathisia 
and disorientation developed in a 55-year-old patient on conjugated estrogens 1.25 milligrams/day who 
was prescribed amitriptyline 50 milligrams/day for depression. Within hours of amitriptyline, the patient 
was confused, restless, and possessed an inner desire to move continuously. Symptoms disappeared 
after discontinuing amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with 
resolution following discontinuation of doxepin. A third case of akathisia was reported in a 35-year-old 
patient who received conjugated estrogens 1.25 milligrams/day and amitriptyline 50 milligrams/day. 
Akathisia developed within a few hours after taking the first dose of amitriptyline and resolved within 48 
hours following discontinuation of the antidepressant (Krishnan et al, 1984j).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident 
by an increase in the area under the plasma concentration time curve (Abernethy et al, 1984e).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980e). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983e).  

 
3.5.1.CK   Methamphetamine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
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sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.CL   Methohexital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 
1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 1992). These 
drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.CM   Methoxamine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions 
of alpha adrenergic drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse 
effects have also been reported (Ghose, 1980; Avery, 1973a; Boakes et al, 1973a; Boakes, 1973; Mitchell et 
al, 1970; Stone et al, 1964). Local use (e.g., dental anesthesia) of epinephrine in concentrations of 
1:100,000 or less is less likely to precipitate clinically significant hemodynamic changes (Steinberg & Block, 
1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
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are substantially enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be 
avoided. If these drugs are given together, careful monitoring and a dose reduction of the sympathomimetic 
is required. Patients should be instructed to inform their doctor or dentist that they are taking a tricyclic 
antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines 
(epinephrine, norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg 
three times daily for five days). They showed an increased pressor response to epinephrine (2- to 4-
fold), norepinephrine (4- to 8-fold), and phenylephrine (2- to 3-fold) after imipramine, but no difference 
was observed in the response to isoproterenol. Thus, the increased pressor response appeared to 
occur only for alpha adrenergic effects. All four subjects demonstrated changes in cardiac rhythm with 
epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic beats 
and a nodal rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found 
that 15 patients receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions 
(severe headaches, chest tightness, subarachnoid hemorrhage). The drug history was incomplete, but 
at least three had been taking a tricyclic antidepressant at the time (Anon, 1972).  

 
3.5.1.CN   Methylphenidate 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.CO   Midodrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions 
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of alpha adrenergic drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse 
effects have also been reported (Ghose, 1980; Avery, 1973a; Boakes et al, 1973a; Boakes, 1973; Mitchell et 
al, 1970; Stone et al, 1964). Local use (e.g., dental anesthesia) of epinephrine in concentrations of 
1:100,000 or less is less likely to precipitate clinically significant hemodynamic changes (Steinberg & Block, 
1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
are substantially enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be 
avoided. If these drugs are given together, careful monitoring and a dose reduction of the sympathomimetic 
is required. Patients should be instructed to inform their doctor or dentist that they are taking a tricyclic 
antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines 
(epinephrine, norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg 
three times daily for five days). They showed an increased pressor response to epinephrine (2- to 4-
fold), norepinephrine (4- to 8-fold), and phenylephrine (2- to 3-fold) after imipramine, but no difference 
was observed in the response to isoproterenol. Thus, the increased pressor response appeared to 
occur only for alpha adrenergic effects. All four subjects demonstrated changes in cardiac rhythm with 
epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic beats 
and a nodal rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found 
that 15 patients receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions 
(severe headaches, chest tightness, subarachnoid hemorrhage). The drug history was incomplete, but 
at least three had been taking a tricyclic antidepressant at the time (Anon, 1972).  

 
3.5.1.CP   Moclobemide 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982c; Spigset et al, 1993c; Brodribb et al, 1994b; Neuvonen et al, 1993a). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991b). Consequently, 
coadministration of TCAs and MAOIs is contraindicated in most cases. If TCAs and MAOIs must be used 
concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, desipramine, and 
tranylcypromine, and monitor patients closely (Schuckit et al, 1971e; White & Simpson, 1984c). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of moclobemide and a tricyclic antidepressant, such as doxepin, 
is contraindicated. If doxepin is replacing treatment with moclobemide, a minimum of two days should 
elapse after moclobemide is discontinued and doxepin therapy is begun (Prod Info Manerix(R), 2001). 
However, the manufacturer of doxepin recommends that the monoamine oxidase inhibitor (MAOI) be 
discontinued for at least 14 days before treatment with doxepin is initiated (Prod Info SINEQUAN(R) oral 
capsule, 2005). There is no specific washout period for replacing doxepin treatment with moclobemide. 
However, it is advisable to gradually taper the tricyclic antidepressant dosage before starting treatment with 
and MAOI (Remick, 2002). 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past and still is listed as such by the 
manufacturers (Prod Info Manerix(R), 2001). Reports of excitation, hyperpyrexia, convulsions, and 
possible death have been attributed to the combination (Lockett & Milner, 1965b; Brachfeld et al, 1963a; 
Winston, 1971b; Schuckit et al, 1971d; Sargent, 1965a; Spiker & Pugh, 1976b). The mechanism may 
relate to the combined inhibition of catecholamine reuptake into the central nervous system and 
inhibition of catecholamine metabolism (Sjoqvist, 1965b). 
b)  A clinical study designed to detect an interaction between moclobemide and a tricyclic 
antidepressant (clomipramine) resulted in severe adverse effects, and the study was terminated. 
Information about interactions with moclobemide and other tricyclic antidepressants is limited (Prod Info 
Manerix(R), 2001). 
c)  A drug interaction occurred in which a 76-year old woman who had been taking clomipramine 50 mg 
daily for several months prior to switching to moclobemide 300 mg daily. The patient experienced 
somnolence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 

Page 68 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 68

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 68 of 182



antidepressant medications (Spigset et al, 1993b). 
d)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
a double-blind, crossover study examining the effects of clorgyline and clomipramine for the treatment 
of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of serotonin 
syndrome. During the study, patients had received clorgyline therapy, followed by a washout period of 
approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg dose of 
clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, diaphoresis, 
and arrhythmia. Another patient developed a similar reaction after the first dose, with upper motor 
neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved 
several hours later, and both patients were later treated successfully with clomipramine without adverse 
effects (Insel et al, 1982b). 
e)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was 
added to moclobemide. The patient was taking moclobemide 300 mg twice daily when imipramine was 
started at 50 mg daily, followed by two dosage increases of imipramine to 200 mg and a reduction of 
moclobemide dosage to 150 mg twice daily. Five days after the increase in imipramine to 200 mg per 
day, the patient developed symptoms of serotonin syndrome, including sweating, shivering, confusion, 
fever, and spasms in the extremities. The patient was treated with chlorpromazine and symptoms 
resolved over the next few days without further complications (Brodribb et al, 1994a). 
f)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent therapy 
with isocarboxazid and amitriptyline. In all three cases the patients had been given MAOIs and TCAs 
alone without complications. It was only when the drugs were used in combination that symptoms of 
mania emerged, suggesting a synergistic effect (de la Fuente et al, 1986). 
g)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patients developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987a). 
h)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. A few precautions must be followed including: a) avoidance of 
large doses (no more than 150 mg amitriptyline or its equivalent, 45 mg phenelzine, or 60 mg 
isocarboxazid) b) oral administration c) avoidance of clomipramine, imipramine, desipramine, and 
tranylcypromine in any combination, and d) close monitoring of patients (Kline, 1974; Winston, 1971b; 
Schuckit et al, 1971d; White & Simpson, 1984b; Rom & Benner, 1972). The combination may be utilized 
in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants (five to 
ten days for TCAs and 14 days for MAOIs); the combination is then simultaneously started (Perry et al, 
1991a). Alternatively, in a patient previously receiving a TCA, small doses of the MAOI may be slowly 
added (Schoonover, 1983). Some sources suggest that the combination of amitriptyline and 
isocarboxazid is preferred (Perry et al, 1991a). Numerous studies in patients with refractory depression 
or phobic anxiety states have successfully used the combination of MAOIs and TCAs (Ponto et al, 
1977b; Schuckit et al, 1971d; Ashcroft, 1975a). 

 
3.5.1.CQ   Moxifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Moxifloxacin has been shown to prolong the QT interval in some patients and should be 
avoided in those patients receiving agents that also prolong the QT interval, such as tricyclic 
antidepressants. Although pharmacokinetic studies between moxifloxacin and other drugs which prolong the 
QT interval have not been performed, an additive effect cannot be excluded. Therefore, moxifloxacin should 
be used with caution when given concurrently with a tricyclic antidepressant (Prod Info Avelox(TM), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Moxifloxacin should be used with caution when given concurrently with a tricyclic 
antidepressant. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CR   Nefopam 

1)  Interaction Effect: an increased risk of seizures 
2)  Summary: Nefopam inhibits the neuronal uptake of norepinephrine and serotonin and increases the risk 
of seizures, especially in patients with a history of a convulsive disorder. Tricyclic antidepressants also lower 
the seizure threshold. Therefore, the manufacturer of nefopam advises caution in patients on concurrent 
tricyclic antidepressant therapy (Pillans & Woods, 1995). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Because of the increased risk of seizures, extreme caution should be exercised in 
patients receiving nefopam and a tricyclic antidepressant. An alternative analgesic may be considered. 
7)  Probable Mechanism: additive lowering of seizure threshold 
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3.5.1.CS   Nialamide 
1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982m; Spigset et al, 1993n; Brodribb et al, 1994l; Neuvonen et al, 1993f). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991g). If TCAs and 
MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, 
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971o; White & Simpson, 
1984l). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of a tricyclic antidepressant (TCA) and a monoamine oxidase 
inhibitor (MAOI) should be done only with close monitoring and where the clinical benefit outweighs the 
potential risk. Other antidepressant therapy should first be considered. If deemed clinically necessary, avoid 
large doses and use agents other than imipramine, clomipramine, desipramine, and tranylcypromine. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past. Reports of excitation, 
hyperpyrexia, convulsions, and possible death have been attributed to the combination (Lockett & 
Milner, 1965g; Winston, 1971g; Schuckit et al, 1971n; Spiker & Pugh, 1976g). The mechanism may 
relate to the combined inhibition of catecholamine reuptake into the central nervous system and 
inhibition of catecholamine metabolism (Sjoqvist, 1965g).  
b)  In a double-blind, crossover study examining the effects of clorgyline and clomipramine for the 
treatment of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of 
serotonin syndrome. During the study, patients had received clorgyline therapy, followed by a washout 
period of approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg 
dose of clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, 
diaphoresis, and arrhythmia. Another patient developed a similar reaction after the first dose, with upper 
motor neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms 
resolved several hours later, and both patients were later treated successfully with clomipramine without 
adverse effects (Insel et al, 1982l).  
c)  A drug interaction occurred in a 76-year old woman who had been taking clomipramine 50 mg daily 
for several months prior to switching to moclobemide 300 mg daily. The patient experienced 
somnolescence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset et al, 1993m).  
d)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patients developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987g).  
e)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. The combination may be utilized in one of two ways. Most 
frequently, the recommendation is to stop all previous antidepressants (five to ten days for TCAs and 14 
days for MAOIs); the combination is then simultaneously started (Perry et al, 1991f). Alternatively, in a 
patient previously receiving a TCA, small doses of the MAOI may be slowly added (Schoonover, 1983). 
Numerous studies in patients with refractory depression or phobic anxiety states have successfully used 
the combination of MAOIs and TCAs (Ponto et al, 1977g; Schuckit et al, 1971n; Ashcroft, 1975f).  

 
3.5.1.CT   Norepinephrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions 
of alpha adrenergic drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse 
effects have also been reported (Ghose, 1980; Avery, 1973a; Boakes et al, 1973a; Boakes, 1973; Mitchell et 
al, 1970; Stone et al, 1964). Local use (e.g., dental anesthesia) of epinephrine in concentrations of 
1:100,000 or less is less likely to precipitate clinically significant hemodynamic changes (Steinberg & Block, 
1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
are substantially enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be 
avoided. If these drugs are given together, careful monitoring and a dose reduction of the sympathomimetic 
is required. Patients should be instructed to inform their doctor or dentist that they are taking a tricyclic 
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antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines 
(epinephrine, norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg 
three times daily for five days). They showed an increased pressor response to epinephrine (2- to 4-
fold), norepinephrine (4- to 8-fold), and phenylephrine (2- to 3-fold) after imipramine, but no difference 
was observed in the response to isoproterenol. Thus, the increased pressor response appeared to 
occur only for alpha adrenergic effects. All four subjects demonstrated changes in cardiac rhythm with 
epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic beats 
and a nodal rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found 
that 15 patients receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions 
(severe headaches, chest tightness, subarachnoid hemorrhage). The drug history was incomplete, but 
at least three had been taking a tricyclic antidepressant at the time (Anon, 1972).  

 
3.5.1.CU   Octreotide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and octreotide have been shown to prolong the QTc interval 
at the recommended therapeutic dose (Prod Info Sandostatin(R), 1999; Marshall & Forker, 1982). Even 
though no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants 
and other drugs known to prolong the QTc interval, such as octreotide, is not recommended (Prod Info Elavil
(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of octreotide and tricyclic antidepressants is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CV   Oxilofrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions 
of alpha adrenergic drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse 
effects have also been reported (Ghose, 1980; Avery, 1973a; Boakes et al, 1973a; Boakes, 1973; Mitchell et 
al, 1970; Stone et al, 1964). Local use (e.g., dental anesthesia) of epinephrine in concentrations of 
1:100,000 or less is less likely to precipitate clinically significant hemodynamic changes (Steinberg & Block, 
1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
are substantially enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be 
avoided. If these drugs are given together, careful monitoring and a dose reduction of the sympathomimetic 
is required. Patients should be instructed to inform their doctor or dentist that they are taking a tricyclic 
antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines 
(epinephrine, norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg 
three times daily for five days). They showed an increased pressor response to epinephrine (2- to 4-
fold), norepinephrine (4- to 8-fold), and phenylephrine (2- to 3-fold) after imipramine, but no difference 
was observed in the response to isoproterenol. Thus, the increased pressor response appeared to 
occur only for alpha adrenergic effects. All four subjects demonstrated changes in cardiac rhythm with 
epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic beats 
and a nodal rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found 
that 15 patients receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions 
(severe headaches, chest tightness, subarachnoid hemorrhage). The drug history was incomplete, but 
at least three had been taking a tricyclic antidepressant at the time (Anon, 1972).  

 
3.5.1.CW   Pargyline 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982a; Spigset et al, 1993a; Brodribb et al, 1994; Neuvonen et al, 1993). Serotonin 
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syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991a). If TCAs and 
MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, 
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971a; White & Simpson, 
1984). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of a tricyclic antidepressant (TCA) and a monoamine oxidase 
inhibitor (MAOI) should be done only with close monitoring and where the clinical benefit outweighs the 
potential risk. Other antidepressant therapy should first be considered. If deemed clinically necessary, avoid 
large doses and use agents other than imipramine, clomipramine, desipramine, and tranylcypromine. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past. Reports of excitation, 
hyperpyrexia, convulsions, and possible death have been attributed to the combination (Lockett & 
Milner, 1965; Winston, 1971; Schuckit et al, 1971; Spiker & Pugh, 1976). The mechanism may relate to 
the combined inhibition of catecholamine reuptake into the central nervous system and inhibition of 
catecholamine metabolism (Sjoqvist, 1965).  
b)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
a double-blind, crossover study examining the effects of clorgyline and clomipramine for the treatment 
of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of serotonin 
syndrome. During the study, patients had received clorgyline therapy, followed by a washout period of 
approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg dose of 
clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, diaphoresis, 
and arrhythmia. Another patient developed a similar reaction after the first dose, with upper motor 
neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved 
several hours later, and both patients were later treated successfully with clomipramine without adverse 
effects (Insel et al, 1982).  
c)  A drug interaction occurred in a 76-year old woman who had been taking clomipramine 50 mg daily 
for several months prior to switching to moclobemide 300 mg daily. The patient experienced 
somnolescence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset et al, 1993).  
d)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patients developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987).  
e)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. The combination may be utilized in one of two ways. Most 
frequently, the recommendation is to stop all previous antidepressants (five to ten days for TCAs and 14 
days for MAOIs); the combination is then simultaneously started (Perry et al, 1991). Alternatively, in a 
patient previously receiving a TCA, small doses of the MAOI may be slowly added (Schoonover, 1983). 
Numerous studies in patients with refractory depression or phobic anxiety states have successfully used 
the combination of MAOIs and TCAs (Ponto et al, 1977; Schuckit et al, 1971; Ashcroft, 1975).  

 
3.5.1.CX   Paroxetine 

1)  Interaction Effect: doxepin toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Paroxetine coadministered with desipramine or imipramine produced higher serum 
concentrations of the tricyclic antidepressant (TCA) in some patients (Hartter et al, 1994; Brosen et al, 
1993a). Although not reported specifically with doxepin, a similar interaction could be expected to occur. 
Paroxetine's effect on TCAs may resemble that of fluoxetine (another selective serotonin reuptake inhibitor), 
which is known to inhibit TCA metabolism (Aranow et al, 1989b; Vaughan, 1988; Goodnick, 1989b). With 
coadministration, monitor patients for doxepin toxicity. Doxepin doses may need to be reduced (Prod Info 
Paxil CR(TM), 2003). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When doxepin is coadministered with paroxetine, monitor patients for signs and 
symptoms of doxepin toxicity (dry mouth, sedation, urinary retention, blurred vision). Doxepin doses may 
need to be reduced. 
7)  Probable Mechanism: decreased doxepin metabolism 
8)  Literature Reports 

a)  The effect of paroxetine on desipramine metabolism was studied in 9 extensive metabolizers (EM) 
and 8 poor metabolizers (PM) of desipramine. Subjects took a single oral dose of desipramine before 
starting paroxetine and a second dose after 11 days of paroxetine use. After the addition of paroxetine, 
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EMs experienced a 5-fold decrease in clearance of desipramine, indicating that paroxetine inhibits 
oxidation reactions catalyzed by CYP2D6. PMs had a slight increase in clearance of desipramine with 
paroxetine. With concurrent administration of desipramine and paroxetine, interaction of the two drugs 
may result in a need for dosage adjustments, especially in extensive metabolizers of desipramine 
(Brosen et al, 1993).  

 
3.5.1.CY   Pemoline 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.CZ   Pentamidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and pentamidine have been shown to prolong the QTc 
interval at the recommended therapeutic dose (Lindsay et al, 1990; Marshall & Forker, 1982i). Even though 
no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants and 
other drugs known to prolong the QTc interval, such as pentamidine, is not recommended (Prod Info Elavil
(R), 1999e). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pentamidine and tricyclic antidepressants is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.DA   Pentobarbital 
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1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 
1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 1992). These 
drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.DB   Phendimetrazine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
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advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.DC   Phenelzine 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982k; Spigset et al, 1993l; Brodribb et al, 1994k; Neuvonen et al, 1993e). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991f). If TCAs and 
MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, 
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971m; White & Simpson, 
1984k). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of a tricyclic antidepressant, such as doxepin, and a monoamine 
oxidase inhibitor (MAOI), such as phenelzine, should be done only with close monitoring and where the 
clinical benefit outweighs the potential risk. Other antidepressant therapy should first be considered. If 
deemed clinically necessary, avoid large doses and use agents other than imipramine, clomipramine, 
desipramine, and tranylcypromine. If doxepin is replacing treatment with phenelzine, a minimum of 14 days 
should elapse after phenelzine is discontinued before doxepin therapy begins (Prod Info SINEQUAN(R) 
capsule, oral concentrate, 2005). The manufacturer of phenelzine recommends a minimum of 10 days 
should elapse between discontinuing the tricyclic antidepressant therapy and initiating treatment with 
phenelzine (Prod Info NARDIL(R) Tablets, USP, 2005). 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past and still is listed as such by the 
manufacturers. Reports of excitation, hyperpyrexia, convulsions, and possible death have been 
attributed to the combination (Lockett & Milner, 1965f; Brachfeld et al, 1963e; Winston, 1971f; Schuckit 
et al, 1971l; Sargent, 1965e; Spiker & Pugh, 1976f). The mechanism may relate to the combined 
inhibition of catecholamine reuptake into the central nervous system and inhibition of catecholamine 
metabolism (Sjoqvist, 1965f).  
b)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
a double-blind, crossover study examining the effects of clorgyline and clomipramine for the treatment 
of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of serotonin 
syndrome. During the study, patients had received clorgyline therapy, followed by a washout period of 
approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg dose of 
clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, diaphoresis, 
and arrhythmia. Another patient developed a similar reaction after the first dose, with upper motor 
neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved 
several hours later, and both patients were later treated successfully with clomipramine without adverse 
effects (Insel et al, 1982j).  
c)  A drug interaction occurred in a 76-year old woman who had been taking clomipramine 50 mg daily 
for several months prior to switching to moclobemide 300 mg daily. The patient experienced 
somnolence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset et al, 1993k).  
d)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was 
added to moclobemide. The patient was taking moclobemide 300 mg twice daily when imipramine was 
started at 50 mg daily, followed by two dosage increases of imipramine to 200 mg and a reduction of 
moclobemide dosage to 150 mg twice daily. Five days after the increase in imipramine to 200 mg per 
day, the patient developed symptoms of serotonin syndrome, including sweating, shivering, confusion, 
fever, and spasms in the extremities. The patient was treated with chlorpromazine and symptoms 
resolved over the next few days without further complications (Brodribb et al, 1994j).  
e)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent 
therapy with isocarboxazid and amitriptyline. In all three cases the patients had been given MAOIs and 
TCAs alone without complications. It was only when the drugs were used in combination that symptoms 
of mania emerged, suggesting a synergistic effect (de la Fuente et al, 1986d).  
f)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patient developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987f).  
g)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. A few precautions must be followed including: a) avoidance of 
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large doses (no more than 150 mg amitriptyline or its equivalent, 45 mg phenelzine, or 60 mg 
isocarboxazid) b) oral administration c) avoidance of clomipramine, imipramine, desipramine, and 
tranylcypromine in any combination, and d) close monitoring of patients (Kline, 1974d; Winston, 1971f; 
Schuckit et al, 1971l; White & Simpson, 1984j; Rom & Benner, 1972d). The combination may be utilized 
in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants (five to 
ten days for TCAs and 14 days for MAOIs); the combination is then simultaneously started (Perry et al, 
1991e). Alternatively, in a patient previously receiving a TCA, small doses of the MAOI may be slowly 
added (Schoonover, 1983). Some sources suggest that the combination of amitriptyline and 
isocarboxazid is preferred (Perry et al, 1991e). Numerous studies in patients with refractory depression 
or phobic anxiety states have successfully used the combination of MAOIs and TCAs (Ponto et al, 
1977f; Schuckit et al, 1971l; Ashcroft, 1975e).  

 
3.5.1.DD   Phenindione 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral 
anticoagulants (Vesell et al, 1970e; Williams et al, 1976e). Considerable interindividual differences may be 
found (Pond et al, 1975e). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: In patients receiving tricyclic antidepressants and oral anticoagulant therapy, the 
prothrombin time ratio or INR (international normalized ratio) should be closely monitored with the addition 
and withdrawal of the antidepressant, and should be periodically reassessed during concurrent therapy. 
Achieving a stable drug regimen which produces the desired level of anticoagulation may be difficult in 
patients on this combination, and frequent adjustments of the anticoagulant dose may be required. 
7)  Probable Mechanism: decreased phenindione metabolism; increased phenindione absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an 
increase of dicumarol levels and an increase in the plasma half-life of dicumarol, although the effect 
was not consistent in all subjects (Pond et al, 1975d). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after 8 days of nortriptyline resulted in a significantly 
prolonged half-life and decreased volume of distribution of the coumarin anticoagulant in 6 healthy 
volunteers (Vesell et al, 1970d). The mechanism of action was suggested to be reduced 
bishydroxycoumarin metabolism and/or altered coumarin absorption.  
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent 
TCAs (Williams et al, 1976d). TCAs affected the stability of anticoagulant control leading to frequent 
changes in the doses of anticoagulants. Inhibition of coumarin metabolism was the postulated 
mechanism.  

 
3.5.1.DE   Phenmetrazine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
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DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.DF   Phenobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 
1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 1992). These 
drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.DG   Phenprocoumon 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral 
anticoagulants (Vesell et al, 1970g; Williams et al, 1976g). Considerable interindividual differences may be 
found (Pond et al, 1975g). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In patients receiving tricyclic antidepressants and oral anticoagulant therapy, the 
prothrombin time ratio or INR (international normalized ratio) should be closely monitored with the addition 
and withdrawal of the antidepressant, and should be periodically reassessed during concurrent therapy. 
Achieving a stable drug regimen which produces the desired level of anticoagulation may be difficult in 
patients on this combination, and frequent adjustments of the anticoagulant dose may be required. 
7)  Probable Mechanism: decreased phenprocoumon metabolism; increased phenprocoumon absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an 
increase of dicumarol levels and an increase in the plasma half-life of dicumarol, although the effect 
was not consistent in all subjects (Pond et al, 1975f). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after 8 days of nortriptyline resulted in a significantly 
prolonged half-life and decreased volume of distribution of the coumarin anticoagulant in 6 healthy 
volunteers (Vesell et al, 1970f). The mechanism of action was suggested to be reduced 
bishydroxycoumarin metabolism and/or altered coumarin absorption.  
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent 
TCAs (Williams et al, 1976f). TCAs affected the stability of anticoagulant control leading to frequent 
changes in the doses of anticoagulants. Inhibition of coumarin metabolism was the postulated 
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mechanism.  
 
3.5.1.DH   Phentermine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.DI   Phenylephrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions 
of alpha adrenergic drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse 
effects have also been reported (Ghose, 1980; Avery, 1973a; Boakes et al, 1973a; Boakes, 1973; Mitchell et 
al, 1970; Stone et al, 1964). Local use (e.g., dental anesthesia) of epinephrine in concentrations of 
1:100,000 or less is less likely to precipitate clinically significant hemodynamic changes (Steinberg & Block, 
1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
are substantially enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be 
avoided. If these drugs are given together, careful monitoring and a dose reduction of the sympathomimetic 
is required. Patients should be instructed to inform their doctor or dentist that they are taking a tricyclic 
antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines 
(epinephrine, norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg 
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three times daily for five days). They showed an increased pressor response to epinephrine (2- to 4-
fold), norepinephrine (4- to 8-fold), and phenylephrine (2- to 3-fold) after imipramine, but no difference 
was observed in the response to isoproterenol. Thus, the increased pressor response appeared to 
occur only for alpha adrenergic effects. All four subjects demonstrated changes in cardiac rhythm with 
epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic beats 
and a nodal rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found 
that 15 patients receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions 
(severe headaches, chest tightness, subarachnoid hemorrhage). The drug history was incomplete, but 
at least three had been taking a tricyclic antidepressant at the time (Anon, 1972).  

 
3.5.1.DJ   Phenytoin 

1)  Interaction Effect: an increased risk of phenytoin toxicity (ataxia, hyperreflexia, nystagmus, tremor) 
2)  Summary: A few case reports have indicated that imipramine inhibits phenytoin metabolism resulting in 
increased serum phenytoin. Tricyclic antidepressants (TCAs) may lower the seizure threshold in epileptic 
patients stabilized on anticonvulsants. Theoretically, because phenytoin is an enzyme inducer, the 
metabolism of antidepressants may be increased resulting in reduced TCA serum levels (Petti & Campbell, 
1975a; Perucca & Richens, 1977a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor therapeutic efficacy of doxepin; an increased dose may be required. 
Serum phenytoin levels should be obtained when tricyclic antidepressant agents are added to therapy due 
to the potential for impaired phenytoin metabolism. 
7)  Probable Mechanism: inhibition of phenytoin metabolism 

 
3.5.1.DK   Pimozide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of pimozide states that concomitant use with other 
drugs which prolong the QT interval is contraindicated (Prod Info Orap(R), 1999a). Tricyclic antidepressants 
(TCAs) at therapeutic doses can cause QT prolongation (Prod Info Norpramin(R), 2000; Marshall & Forker, 
1982z). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential to prolong the QT interval, concurrent administration of a 
tricyclic antidepressant and pimozide is contraindicated. 
7)  Probable Mechanism: additive effects on QT interval 
8)  Literature Reports 

a)  Electrocardiogram (ECG) changes seen during clinical trials of pimozide in Tourette's syndrome and 
schizophrenia patients include prolongation of the QT interval, flattening, notching, and inversion of the 
T wave, and the appearance of U waves. Sudden, unexpected deaths have occurred at doses greater 
than 20 milligrams/day (Prod Info Orap(R) pimozide, 1999).  

 
3.5.1.DL   Pirmenol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class Ia antiarrhythmics and tricyclic antidepressants have been shown to prolong the QTc 
interval at the recommended therapeutic dose. Even though no formal drug interaction studies have been 
done, the coadministration of Class Ia antiarrhythmics and other drugs known to prolong the QTc interval, 
including tricyclic antidepressants, is not recommended (Prod Info Elavil(R), 1999g; Prod Info Quinaglute(R), 
1999; Marshall & Forker, 1982m). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic agent and a tricyclic 
antidepressant is not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 isoenzyme responsible for the 2-hydroxylation of 
imipramine and desipramine (Brosen & Gram, 1989). Inhibition of this enzyme system can result in a 
35% decrease in imipramine clearance and 85% decrease in desipramine clearance. Demethylation of 
imipramine by the cytochrome P450 system is unaffected by this interaction. Until more information is 
available all patients having quinidine added to drug regimen containing imipramine or desipramine 
should be monitored for increased antidepressant serum concentrations and potential toxicity.  
b)  An increased incidence in sudden death was observed in six out of 53 patients with cardiac disease 
receiving amitriptyline, compared to 0 out of 53 in the control group. It was recommended that 
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amitriptyline be avoided in patients with underlying cardiac disease except when depression was 
debilitating and no other drugs were helpful (Moir et al, 1972; Coull et al, 1970).  
c)  In a placebo controlled study, imipramine 3.5 mg/kg was administered daily for seven patients with 
severe depression and titrated doses to obtain therapeutic plasma concentrations. Two patients 
displayed premature atrial depolarizations and premature ventricular depolarizations before therapy. On 
patient had 33 premature atrial depolarizations (PAD) and 30 premature ventricular depolarizations 
(PVD) per hour, which decreased to 0.4 PAC and zero PVC per hour on imipramine. The other patient 
had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per hour on 
imipramine. The authors also cautioned that the incidence of cardiotoxicity may increase if tricyclic 
antidepressants are administered with Type I antiarrhythmics. It was also recommended that quinidine 
and procainamide not be used to treat the arrhythmias of a tricyclic overdose. The similarities between 
these agents may exacerbate the cardiotoxicity (Kantor et al, 1978).  

 
3.5.1.DM   Prajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class Ia antiarrhythmics and tricyclic antidepressants have been shown to prolong the QTc 
interval at the recommended therapeutic dose. Even though no formal drug interaction studies have been 
done, the coadministration of Class Ia antiarrhythmics and other drugs known to prolong the QTc interval, 
including tricyclic antidepressants, is not recommended (Prod Info Elavil(R), 1999g; Prod Info Quinaglute(R), 
1999; Marshall & Forker, 1982m). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic agent and a tricyclic 
antidepressant is not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 isoenzyme responsible for the 2-hydroxylation of 
imipramine and desipramine (Brosen & Gram, 1989). Inhibition of this enzyme system can result in a 
35% decrease in imipramine clearance and 85% decrease in desipramine clearance. Demethylation of 
imipramine by the cytochrome P450 system is unaffected by this interaction. Until more information is 
available all patients having quinidine added to drug regimen containing imipramine or desipramine 
should be monitored for increased antidepressant serum concentrations and potential toxicity.  
b)  An increased incidence in sudden death was observed in six out of 53 patients with cardiac disease 
receiving amitriptyline, compared to 0 out of 53 in the control group. It was recommended that 
amitriptyline be avoided in patients with underlying cardiac disease except when depression was 
debilitating and no other drugs were helpful (Moir et al, 1972; Coull et al, 1970).  
c)  In a placebo controlled study, imipramine 3.5 mg/kg was administered daily for seven patients with 
severe depression and titrated doses to obtain therapeutic plasma concentrations. Two patients 
displayed premature atrial depolarizations and premature ventricular depolarizations before therapy. On 
patient had 33 premature atrial depolarizations (PAD) and 30 premature ventricular depolarizations 
(PVD) per hour, which decreased to 0.4 PAC and zero PVC per hour on imipramine. The other patient 
had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per hour on 
imipramine. The authors also cautioned that the incidence of cardiotoxicity may increase if tricyclic 
antidepressants are administered with Type I antiarrhythmics. It was also recommended that quinidine 
and procainamide not be used to treat the arrhythmias of a tricyclic overdose. The similarities between 
these agents may exacerbate the cardiotoxicity (Kantor et al, 1978).  

 
3.5.1.DN   Primidone 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 
1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 1992). These 
drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
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related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.DO   Procainamide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class Ia antiarrhythmics and tricyclic antidepressants have been shown to prolong the QTc 
interval at the recommended therapeutic dose. Even though no formal drug interaction studies have been 
done, the coadministration of Class Ia antiarrhythmics and other drugs known to prolong the QTc interval, 
including tricyclic antidepressants, is not recommended (Prod Info Elavil(R), 1999g; Prod Info Quinaglute(R), 
1999; Marshall & Forker, 1982m). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic agent and a tricyclic 
antidepressant is not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 isoenzyme responsible for the 2-hydroxylation of 
imipramine and desipramine (Brosen & Gram, 1989). Inhibition of this enzyme system can result in a 
35% decrease in imipramine clearance and 85% decrease in desipramine clearance. Demethylation of 
imipramine by the cytochrome P450 system is unaffected by this interaction. Until more information is 
available all patients having quinidine added to drug regimen containing imipramine or desipramine 
should be monitored for increased antidepressant serum concentrations and potential toxicity.  
b)  An increased incidence in sudden death was observed in six out of 53 patients with cardiac disease 
receiving amitriptyline, compared to 0 out of 53 in the control group. It was recommended that 
amitriptyline be avoided in patients with underlying cardiac disease except when depression was 
debilitating and no other drugs were helpful (Moir et al, 1972; Coull et al, 1970).  
c)  In a placebo controlled study, imipramine 3.5 mg/kg was administered daily for seven patients with 
severe depression and titrated doses to obtain therapeutic plasma concentrations. Two patients 
displayed premature atrial depolarizations and premature ventricular depolarizations before therapy. On 
patient had 33 premature atrial depolarizations (PAD) and 30 premature ventricular depolarizations 
(PVD) per hour, which decreased to 0.4 PAC and zero PVC per hour on imipramine. The other patient 
had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per hour on 
imipramine. The authors also cautioned that the incidence of cardiotoxicity may increase if tricyclic 
antidepressants are administered with Type I antiarrhythmics. It was also recommended that quinidine 
and procainamide not be used to treat the arrhythmias of a tricyclic overdose. The similarities between 
these agents may exacerbate the cardiotoxicity (Kantor et al, 1978).  

 
3.5.1.DP   Procarbazine 

1)  Interaction Effect: neurotoxicity, seizures 
2)  Summary: Concomitant tricyclic antidepressant and more potent MAOI use has resulted in hyperpyrexia, 
convulsions, and death. Procarbazine has relatively weak MAOI actions, so while the potential for drug 
interactions between tricyclic antidepressants and procarbazine exists, clinical data are lacking at this time 
(Schuckit et al, 1971c; White & Simpson, 1984a). Concurrent use is not recommended (Prod Info Matulane
(R), 1997). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use is not recommended and should probably be initiated only under 
close medical supervision, and then only if other antidepressant class agents have proven unsuccessful. 
With more potent MAOIs, recommendations for concurrent use of TCAs have included avoiding large doses 
of the TCA, using only oral tricyclics, and avoiding imipramine, clomipramine, and desipramine. 
Procarbazine therapy should not begin until seven days following discontinuation of tricyclic antidepressants 
and 14 days following the discontinuation of other MAO inhibitors. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Procarbazine is primarily used as an antineoplastic agent, but was originally investigated as a 
monoamine oxidase inhibitor (Gilman et al, 1985). Animal studies have indicated that procarbazine is a 
monoamine oxidase inhibitor (MAOI) (DeVita et al, 1965) but appears to be a relatively weak MAOI in 
man (Gilman et al, 1985). Hypertensive reactions may still result from concomitant administration of 
tricyclic antidepressants, sympathomimetics, and tyramine containing foods (Gilman et al, 1985; Ponto 
et al, 1977a).  
b)  Concomitant administration of monoamine oxidase (MAO) inhibitors with tricyclic antidepressants 
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has been considered an absolute contraindication in the past and still is listed as such by the 
manufacturers. Reports of excitation, hyperpyrexia, convulsions, and possible death have been 
attributed to the combination (Lockett & Milner, 1965a; Brachfeld et al, 1963; Winston, 1971a; Schuckit 
et al, 1971b; Sargent, 1965; Spiker & Pugh, 1976a). Careful examination of such reports indicate 
unusual circumstances in most cases such as parenteral administration of a tricyclic. The mechanism 
may relate to the combined inhibition of catecholamine reuptake into the central nervous system and 
inhibition of catecholamine metabolism (Sjoqvist, 1965a).  
c)  Procarbazine therapy should not begin until 7 days following discontinuation of tricyclic 
antidepressants and 14 days following the discontinuation of other MAO inhibitors (AMA Department of 
Drugs, 1992; Gilman et al, 1985).  

 
3.5.1.DQ   Prochlorperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info 
Compazine(R), 2002; Prod Info Stelazine(R), 2002; Prod Info Thorazine(R), 2002). Other phenothiazines 
may have similar effects, though no reports are available. Tricyclic antidepressants (TCAs) at therapeutic 
doses can cause QT prolongation (Marshall & Forker, 1982ad). Case reports have described increased 
plasma levels and adverse effects when phenothiazines and tricyclic antidepressants were taken together, 
likely due to inhibition of their metabolism (Ghaemi & Kirkwood, 1998; Geller et al, 1985; Siris et al, 1982; 
Loga et al, 1981). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent administration of a phenothiazine and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.DR   Propafenone 

1)  Interaction Effect: doxepin toxicity (sedation, dry mouth) 
2)  Summary: A single case was reported in which coadministration of propafenone and desipramine in an 
elderly patient resulted in desipramine toxicity at a desipramine dosage which had previously produced 
levels in the therapeutic range (Katz, 1991a). Although not reported for doxepin, caution should be used with 
concomitant use of propafenone. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor for symptoms of tricyclic antidepressant toxicity. 
7)  Probable Mechanism: decreased doxepin metabolism 
8)  Literature Reports 

a)  A 68-year-old man suffering from agitated major depression was started on a dose of desipramine 
125 mg daily which produced a subtherapeutic serum level of 442 nmol/L (therapeutic range 500 to 
1000 nmol/L). An increased dose of 175 mg daily produced excellent clinical response with no side 
effects. He developed atrial fibrillation and flutter. Digoxin 0.25 mg daily was added to his therapy, and 
desipramine was discontinued. His arrhythmia was suppressed with the addition of propafenone 150 
mg twice daily and 300 mg at bedtime. Desipramine 150 mg daily was again begun, at which point he 
experienced dry mouth, sedation, and shakiness; the desipramine serum level was measured at 2092 
nmol/L. The desipramine was discontinued for five days, the side effects ceased, and desipramine 
therapy was resumed at 75 mg daily. The desipramine serum level was measured at 1130 nmol/L 
(Katz, 1991). 

 
3.5.1.DS   Propoxyphene 

1)  Interaction Effect: doxepin toxicity (sedation, lethargy, dry mouth, urinary retention) 
2)  Summary: Concomitant therapy with propoxyphene and doxepin has been reported to double steady 
state doxepin and desmethyldoxepin plasma concentrations and decrease cognitive function. This 
interaction is most likely related to inhibition of hepatic microsomal enzymes by propoxyphene (Abernethy et 
al, 1982). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for symptoms of tricyclic antidepressant toxicity such as sedation, dry 
mouth, and urinary retention. Serum doxepin levels may also be of value in predicting toxicity. An alternative 
analgesic agent such as acetaminophen with codeine might be considered if clinically appropriate. 
7)  Probable Mechanism: decreased doxepin metabolism 

 
3.5.1.DT   Propylhexedrine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been 
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reported to result in enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; 
Raisfeld, 1972). A similar reaction might also occur with all drugs that have amphetamine-like effects. Acute 
elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may 
inhibit the metabolism of TCAs, although most combinations have not been studied. When amphetamine 
analogs are being used to treat obesity, it should be noted that TCAs frequently lead to moderate weight 
gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during 
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
amphetamine-like agents and TCAs is warranted. The patient should be closely monitored for increased 
cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other 
sympathomimetic agents could lead to hypertension, increased cardiovascular effects, or CNS stimulation 
(Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, 
oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such 
therapy is warranted. Monitor the patient closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic 
agents. Additionally, coadministration of d-amphetamine with TCAs such as desipramine or protriptyline 
results in sustained increases in d-amphetamine concentration in the brain (Prod Info VYVANSE(TM) 
oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; 
Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism 
of some tricyclic antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info 
DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases 
in blood pressure such that the hypotensive effects induced by TCAs may lead to blood pressures as 
high as 170/120 mmHg within one day of combined therapy. Discontinuation of the methylphenidate 
usually results in the blood pressure returning to normotensive levels; reinstitution of the 
methylphenidate resulted in further blood pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine 
given for at least four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not 
result in any transient or sustained clinical improvement. However, fenfluramine more than doubled 
steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may 
occur with combined therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the 
treatment of depression concluded that although uncontrolled studies were generally positive, the ten 
placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little 
advantage of drug over placebo and did not appear to be as effective as the conventional 
antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.DU   Quetiapine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod 
Info Solian(R), 1999), haloperidol (O'Brien et al, 1999), risperidone (Duenas-Laita et al, 1999), sertindole 
(Agelink et al, 2001), quetiapine (Owens, 2001b), sultopride (Lande et al, 1992), and zotepine (Sweetman, 
2003). Even though no formal drug interaction studies have been done, the coadministration of a tricyclic 
antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R), 2001; Marshall & Forker, 
1982p). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  

 
3.5.1.DV   Quinestrol 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, 
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akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973c), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972c). The effects of the interaction appear to be 
estrogen dose-related (Khurana, 1972c) and may be of clinical importance primarily in patients previously 
stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984c). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to four treatment groups. Ten 
patients received placebo, 10 received imipramine (150 mg daily) and placebo, five patients received 
imipramine (150 mg daily) and ethinyl estradiol (50 mcg daily), while five patients received imipramine 
(150 mg daily) and ethinyl estradiol (25 mcg daily). The 10 patients that received placebo did not 
improve over the six weeks of the study. The 10 patients taking estrogen and imipramine demonstrated 
a significantly greater improvement in symptoms than did the 10 patients taking imipramine alone. 
However, after two weeks, the five patients that received imipramine and high-dose estrogen had not 
improved as much as the patients receiving imipramine and low-dose estrogen. The only side-effect 
reported was drowsiness, which only affected the patients taking imipramine. Following the 
discontinuation of ethinyl estradiol, a time period of two weeks was required for the high-dose estrogen 
group to do as well as the low-dose group. This effect was attributed to the presence of residual 
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl 
estradiol 50 mcg daily did not improve as much as 10 patients receiving only imipramine. Also, the 
patients on the combination had severe side-effects including lethargy, coarse tremor, and systolic 
hypotension (Prange, 1972b).  
b)  A case reported by (Khurana, 1972b) demonstrated an interaction in a 32-year-old female taking 
conjugated estrogens 2.5 mg and imipramine 100 mg. The patient developed lethargy, tremors, and 
signs of depersonalization. After two years of therapy, the patient increased her estrogen dose to 5 mg 
and then 7.5 mg daily. The patient became nauseated, had constant headaches, and low normal blood 
pressure. All lab work was normal. Upon discontinuing the estrogen, the side-effects abated. Some 
investigators have proposed that the side effects resulted from enhanced TCA effects secondary to 
estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973b).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973a).  
d)  The effect of oral contraceptives on clomipramine was studied in 42 women between the ages of 18 
and 40. Twenty-three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 mg at 
bedtime with oral contraceptives. Over the four-week study, three control patients (two due to side-
effects) and five in the experimental group (two due to side-effects) dropped out. Venous blood samples 
were drawn at weekly intervals for measurement of serum clomipramine concentrations. No difference 
in serum concentrations was noted between the groups. However, this result may be partially due to the 
low dose of clomipramine given (Luscombe & John, 1980a).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia 
nervosa and conjugated estrogens 1.25 mg daily for amenorrhea developed restless legs and a 
constant desire to move continuously. Estrogen was discontinued and benztropine 2 mg was 
administered, resulting in marked reduction and resolution within 48 hours. Akathisia and disorientation 
developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily who was prescribed 
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, 
restless, and possessed an inner desire to move continuously. Symptoms disappeared after 
discontinuing amitriptyline. A third case of akathisia was reported in a 35-year-old patient who received 
conjugated estrogen 1.25 mg daily and amitriptyline 50 mg daily. Akathisia developed within a few 
hours after taking the first dose of amitriptyline and resolved within 48 hours following discontinuation of 
the antidepressant (Krishnan et al, 1984b).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 mcg or less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an 
increase in the area under the plasma concentration time curve (Abernethy et al, 1984a).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980a). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
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of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983a).  

 
3.5.1.DW   Quinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Class Ia antiarrhythmics and tricyclic antidepressants have been shown to prolong the QTc 
interval at the recommended therapeutic dose. Even though no formal drug interaction studies have been 
done, the coadministration of Class Ia antiarrhythmics and other drugs known to prolong the QTc interval, 
including tricyclic antidepressants, is not recommended (Prod Info Elavil(R), 1999g; Prod Info Quinaglute(R), 
1999; Marshall & Forker, 1982m). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic agent and a tricyclic 
antidepressant is not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 isoenzyme responsible for the 2-hydroxylation of 
imipramine and desipramine (Brosen & Gram, 1989). Inhibition of this enzyme system can result in a 
35% decrease in imipramine clearance and 85% decrease in desipramine clearance. Demethylation of 
imipramine by the cytochrome P450 system is unaffected by this interaction. Until more information is 
available all patients having quinidine added to drug regimen containing imipramine or desipramine 
should be monitored for increased antidepressant serum concentrations and potential toxicity.  
b)  An increased incidence in sudden death was observed in six out of 53 patients with cardiac disease 
receiving amitriptyline, compared to 0 out of 53 in the control group. It was recommended that 
amitriptyline be avoided in patients with underlying cardiac disease except when depression was 
debilitating and no other drugs were helpful (Moir et al, 1972; Coull et al, 1970).  
c)  In a placebo controlled study, imipramine 3.5 mg/kg was administered daily for seven patients with 
severe depression and titrated doses to obtain therapeutic plasma concentrations. Two patients 
displayed premature atrial depolarizations and premature ventricular depolarizations before therapy. On 
patient had 33 premature atrial depolarizations (PAD) and 30 premature ventricular depolarizations 
(PVD) per hour, which decreased to 0.4 PAC and zero PVC per hour on imipramine. The other patient 
had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per hour on 
imipramine. The authors also cautioned that the incidence of cardiotoxicity may increase if tricyclic 
antidepressants are administered with Type I antiarrhythmics. It was also recommended that quinidine 
and procainamide not be used to treat the arrhythmias of a tricyclic overdose. The similarities between 
these agents may exacerbate the cardiotoxicity (Kantor et al, 1978).  

 
3.5.1.DX   Quinidine 

1)  Interaction Effect: doxepin toxicity (sedation, dry mouth, urinary retention) and an increased risk of 
cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Two studies have demonstrated that concomitant use of quinidine and imipramine or 
desipramine results in increased serum concentrations of these antidepressants (Brosen & Gram, 1989b; 
Steiner et al, 1987). A similar interaction may occur with other tricyclic antidepressants including doxepin. 
Due to their similar cardiac effects, the incidence of cardiotoxicity (increased PR interval, QRS complex, and 
QTc interval) may also be increased if tricyclic antidepressants are administered with Type I antiarrhythmics 
(Kantor et al, 1978b; Bigger et al, 1977). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of quinidine and doxepin is not recommended. Monitor for 
symptoms of tricyclic antidepressant toxicity; a decrease in doxepin dosage may be required. Also monitor 
the patient for signs and symptoms of additive cardiac effects, including any changes in the EKG. 
7)  Probable Mechanism: decreased doxepin metabolism, additive cardiac effects 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 isoenzyme responsible for the 2-hydroxylation of 
imipramine and desipramine (Brosen & Gram, 1989a). Inhibition of this enzyme system can result in a 
35% decrease in imipramine clearance and 85% decrease in desipramine clearance. Demethylation of 
imipramine by the cytochrome P450 system is unaffected by this interaction. Until more information is 
available, all patients having quinidine added to drug regimen containing imipramine or desipramine 
should be monitored for increased antidepressant serum concentrations and potential toxicity.  
b)  In a placebo controlled study, (Kantor et al, 1978a) administered imipramine 3.5 mg/kg daily for 
seven patients with severe depression and titrated doses to obtain therapeutic plasma concentrations. 
Two patients displayed premature atrial depolarizations and premature ventricular depolarizations 
before therapy. On patient had 33 premature atrial depolarizations (PAD) and 30 premature ventricular 
depolarizations (PVD) per hour, which decreased to 0.4 PAC and zero PVC per hour on imipramine. 
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The other patient had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per 
hour on imipramine. The authors also cautioned that the incidence of cardiotoxicity may increase if 
tricyclic antidepressants are administered with Type I antiarrhythmics. It was also recommended that 
quinidine and procainamide not be used to treat the arrhythmias of a tricyclic overdose. The similarities 
between these agents may exacerbate the cardiotoxicity.  

 
3.5.1.DY   Rasagiline 

1)  Interaction Effect: severe CNS toxicity 
2)  Summary: Concomitant use of rasagiline and tricyclic antidepressants should be avoided. Concurrent 
administration or overlapping therapy with tricyclic antidepressants and non-selective MAOIs has been 
reported to cause serious, sometimes fatal, reactions; the mechanisms of these reactions are not fully 
understood. Signs and symptoms include severe CNS toxicity (behavioral and mental status changes, 
diaphoresis, muscular rigidity, hypertension, and syncope) associated with hyperpyrexia and death. Data 
from clinical studies, where rasagiline-treated patients (n=115) were concomitantly exposed to tricyclic 
antidepressants, are insufficient to rule out an interaction. At least 14 days should elapse after discontinuing 
rasagiline before initiating therapy with a tricyclic antidepressant (Prod Info AZILECT(R) oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of rasagiline and a tricyclic antidepressant is not recommended. 
Wait at least 14 days after discontinuing rasagiline before initiating therapy with a tricyclic antidepressant 
(Prod Info AZILECT(R) oral tablets, 2006). 
7)  Probable Mechanism: unknown 

 
3.5.1.DZ   Risperidone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod 
Info Solian(R), 1999), haloperidol (O'Brien et al, 1999), risperidone (Duenas-Laita et al, 1999), sertindole 
(Agelink et al, 2001), quetiapine (Owens, 2001b), sultopride (Lande et al, 1992), and zotepine (Sweetman, 
2003). Even though no formal drug interaction studies have been done, the coadministration of a tricyclic 
antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R), 2001; Marshall & Forker, 
1982p). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  

 
3.5.1.EA   S-Adenosylmethionine 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, 
mental status changes) 
2)  Summary: A single case has been reported of serotonin syndrome likely resulting from the combination 
of S-adenosylmethionine (SAMe) and clomipramine (Iruela et al, 1993a). SAMe was shown to hasten the 
onset of therapeutic response of imipramine in a clinical trial involving 40 patients, without serotonergic side 
effects (Berlanga et al, 1992). If therapy is initiated with SAMe and a tricyclic antidepressant, the patient 
should be monitored closely for early signs of serotonin syndrome. Serotonin syndrome is a condition of 
serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, 
hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and correctly treated, 
death can result (Sternbach, 1991). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: S-adenosylmethionine (SAMe) used concomitantly with imipramine was found to 
decrease depressive symptoms sooner than imipramine alone (Berlanga et al, 1992). One case has been 
reported of serotonin syndrome likely resulting from concomitant use of SAMe and clomipramine (Iruela et 
al, 1993). If SAMe and a tricyclic antidepressant are used together, use low doses of each and titrate 
upward slowly, while monitoring closely for early signs of serotonin syndrome such as increasing anxiety, 
confusion, and disorientation. 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

Page 86 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 86

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 86 of 182



8)  Literature Reports 
a)  A 71 year-old female was hospitalized with anxiety, agitation, confusion, and symptoms of serotonin 
syndrome. She had been taking S-adenosylmethionine 100 milligrams (mg) intramuscularly daily and 
clomipramine 25 mg daily for 10 days, which was then increased to 75 mg/day. Within 48-72 hours of 
the increased clomipramine dosage, she became progressively anxious, agitated, and confused. On 
admission she was verbally unresponsive and stuporous, with heart rate 130 beats/minute, respiratory 
rate 30 breaths/minute, temperature 40.5 degrees Celsius, diarrhea, myoclonus, generalized tremors, 
rigidity, hyperreflexia, shivering, diaphoresis, and dehydration. Temperature increased to 43 degrees 
Celsius during her hospital stay, with no documented infection. White blood cell count (WBC) was 
13,040 mm3, lactic dehydrogenase was 662 units/liter (U/L), creatine phosphokinase was 8920 U/L, 
serum potassium 2.7 milliequivalents/liter (mEq/L), creatinine 1.1 mg/100 milliliter (mL) (laboratory 
reference values were not provided). A cranial computed tomography (CT) scan was normal. The 
patient was not taking neuroleptics. Serum benzodiazepine and tricyclic antidepressant levels were 
normal. Symptoms resolved gradually with 4 days of hydration and supportive care. The interaction was 
proposed to be a result of synergistic activity of S-adenosylmethionine and clomipramine (Iruela et al, 
1993).  

 
3.5.1.EB   Salmeterol 

1)  Interaction Effect: an increased risk of cardiovascular excitation 
2)  Summary: Salmeterol should be administered with extreme caution to patients who are being treated 
with a tricyclic antidepressant, or within two weeks of the discontinuation of a tricyclic antidepressant (Prod 
Info SEREVENT(R) DISKUS(R) inhalation powder, 2006). Clinically significant changes in systolic and 
diastolic blood pressure, pulse rate, and electrocardiograms have been seen with the use of salmeterol, and 
these changes may be exacerbated by the use of a tricyclic antidepressant. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Close observation for adverse cardiovascular effects is warranted when these 
agents are administered concurrently or if salmeterol is given within two weeks of discontinuation of a 
tricyclic antidepressant. 
7)  Probable Mechanism: potentiation of vascular effects 

 
3.5.1.EC   Secobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 
1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 1992). These 
drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.ED   Selegiline 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982i; Spigset et al, 1993j; Brodribb et al, 1994i; Neuvonen et al, 1993d). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991e). If TCAs and 
MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, 
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971k; White & Simpson, 
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1984i). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of a tricyclic antidepressant, such as doxepin, and a monoamine 
oxidase inhibitor (MAOI), such as selegiline, should be done only with close monitoring and where the 
clinical benefit outweighs the potential risk. Other antidepressant therapy should first be considered. If 
deemed clinically necessary, avoid large doses and use agents other than imipramine, clomipramine, 
desipramine, and tranylcypromine. A minimum of 14 days should elapse after selegiline is discontinued 
before doxepin therapy begins (Prod Info SINEQUAN(R) capsule, oral concentrate, 2005). There is no 
specific washout period for doxepin when beginning treatment with selegiline. However, it is advisable to 
gradually taper the tricyclic antidepressant dosage before starting treatment with the MAOI (Remick, 2002). 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past and still is listed as such by the 
manufacturers. Reports of excitation, hyperpyrexia, convulsions, and possible death have been 
attributed to the combination (Lockett & Milner, 1965e; Brachfeld et al, 1963d; Winston, 1971e; Schuckit 
et al, 1971j; Sargent, 1965d; Spiker & Pugh, 1976e). The mechanism may relate to the combined 
inhibition of catecholamine reuptake into the central nervous system and inhibition of catecholamine 
metabolism (Sjoqvist, 1965e).  
b)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
a double-blind, crossover study examining the effects of clorgyline and clomipramine for the treatment 
of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of serotonin 
syndrome. During the study, patients had received clorgyline therapy, followed by a washout period of 
approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg dose of 
clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, diaphoresis, 
and arrhythmia. Another patient developed a similar reaction after the first dose, with upper motor 
neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved 
several hours later, and both patients were later treated successfully with clomipramine without adverse 
effects (Insel et al, 1982h).  
c)  A drug interaction occurred in a 76-year old woman who had been taking clomipramine 50 mg daily 
for several months prior to switching to moclobemide 300 mg daily. The patient experienced 
somnolence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset et al, 1993i).  
d)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was 
added to moclobemide. The patient was taking moclobemide 300 mg twice daily when imipramine was 
started at 50 mg daily, followed by two dosage increases of imipramine to 200 mg and a reduction of 
moclobemide dosage to 150 mg twice daily. Five days after the increase in imipramine to 200 mg per 
day, the patient developed symptoms of serotonin syndrome, including sweating, shivering, confusion, 
fever, and spasms in the extremities. The patient was treated with chlorpromazine and symptoms 
resolved over the next few days without further complications (Brodribb et al, 1994h).  
e)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent 
therapy with isocarboxazid and amitriptyline. In all three cases the patients had been given MAOIs and 
TCAs alone without complications. It was only when the drugs were used in combination that symptoms 
of mania emerged, suggesting a synergistic effect (de la Fuente et al, 1986c).  
f)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patient developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987e).  
g)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. A few precautions must be followed including: a) avoidance of 
large doses (no more than 150 mg amitriptyline or its equivalent, 45 mg phenelzine, or 60 mg 
isocarboxazid) b) oral administration c) avoidance of clomipramine, imipramine, desipramine, and 
tranylcypromine in any combination, and d) close monitoring of patients (Kline, 1974c; Winston, 1971e; 
Schuckit et al, 1971j; White & Simpson, 1984h; Rom & Benner, 1972c). The combination may be 
utilized in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants 
(five to ten days for TCAs and 14 days for MAOIs); the combination is then simultaneously started 
(Perry et al, 1991d). Alternatively, in a patient previously receiving a TCA, small doses of the MAOI may 
be slowly added (Schoonover, 1983). Some sources suggest that the combination of amitriptyline and 
isocarboxazid is preferred (Perry et al, 1991d). Numerous studies in patients with refractory depression 
or phobic anxiety states have successfully used the combination of MAOIs and TCAs (Ponto et al, 
1977e; Schuckit et al, 1971j; Ashcroft, 1975d).  

 
3.5.1.EE   Sematilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
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arrest) 
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III 
antiarrhythmic agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide 
(Corey et al, 1999), bretylium (Gilman et al, 1985a), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 
1996), dofetilide (Allen et al, 2002), and sotalol (Marill & Runge, 2001). Even though no formal drug 
interaction studies have been done, the coadministration of Class III antiarrhythmics and other drugs known 
to prolong the QTc interval, including tricyclic antidepressants, is not recommended (Yamreudeewong et al, 
2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic 
antidepressant (TCA) is not recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include 
increased heart rate, prolonged PR interval, intraventricular conduction delays, increased corrected QT 
interval (QTc) and flattened T waves (Marshall & Forker, 1982y).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as tricyclic antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days 
before any interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and 
telemetric monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.EF   Sertindole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod 
Info Solian(R), 1999), haloperidol (O'Brien et al, 1999), risperidone (Duenas-Laita et al, 1999), sertindole 
(Agelink et al, 2001), quetiapine (Owens, 2001b), sultopride (Lande et al, 1992), and zotepine (Sweetman, 
2003). Even though no formal drug interaction studies have been done, the coadministration of a tricyclic 
antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R), 2001; Marshall & Forker, 
1982p). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  

 
3.5.1.EG   Sertraline 

1)  Interaction Effect: modest elevations in doxepin serum levels or possible serotonin syndrome 
(hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: There is limited evidence suggesting that sertraline may inhibit tricyclic antidepressant (TCA) 
metabolism resulting in higher TCA serum concentrations. Sertraline inhibits cytochrome P450 2D6 enzyme 
activity and may increase the plasma concentrations of coadministered drugs that are metabolized by this 
pathway, including the tricyclic antidepressants (Prod Info Zoloft(R), 2002; Preskorn et al, 1994c; Lydiard et 
al, 1993). Effects of the interaction may have little or no clinical impact, however. Increases in TCA serum 
levels associated with sertraline coadministration were modest compared with those found when fluoxetine 
(another selective serotonin reuptake inhibitor) was combined with desipramine (von Moltke et al, 1994). 
Monitor patients on doxepin-sertraline therapy for TCA toxicity (dry mouth, urinary retention, CNS 
depression). Doxepin doses may need to be reduced. 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The combined use of tricyclic antidepressants (TCAs) and selective serotonin 
reuptake inhibitors (SSRIs) may result in the inhibition of the TCA metabolism. A few cases of serotonin 
syndrome have also been reported with concurrent TCA and SSRI therapy. Caution should be observed 
when drugs in these two classes are used together. 
7)  Probable Mechanism: inhibition of doxepin metabolism 
8)  Literature Reports 

a)  Desipramine pharmacokinetics was studied in 18 healthy male volunteers. Study subjects received 
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only desipramine (50 mg daily) for 7 days followed by desipramine with sertraline (50 mg daily) for 21 
days. When sertraline was added to desipramine therapy, the mean maximum concentration of 
desipramine increased by 34% and the area under the concentration-time curve increased by 26%. 
Trough concentrations of desipramine were close to baseline one week after sertraline was 
discontinued. The changes in desipramine concentrations were modest and the interaction may not be 
clinically significant (Preskorn et al, 1994b).  

 
3.5.1.EH   Sotalol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III 
antiarrhythmic agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide 
(Corey et al, 1999), bretylium (Gilman et al, 1985a), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 
1996), dofetilide (Allen et al, 2002), and sotalol (Marill & Runge, 2001). Even though no formal drug 
interaction studies have been done, the coadministration of Class III antiarrhythmics and other drugs known 
to prolong the QTc interval, including tricyclic antidepressants, is not recommended (Yamreudeewong et al, 
2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic 
antidepressant (TCA) is not recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include 
increased heart rate, prolonged PR interval, intraventricular conduction delays, increased corrected QT 
interval (QTc) and flattened T waves (Marshall & Forker, 1982y).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as tricyclic antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days 
before any interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and 
telemetric monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.EI   Sparfloxacin 

1)  Interaction Effect: prolongation of the QTc interval and/or torsades de pointes 
2)  Summary: Torsades de pointes has been reported in patients receiving sparfloxacin concomitantly with 
disopyramide and amiodarone. The use of sparfloxacin is contraindicated with drugs which produce an 
increase in the QTc interval and/or torsades de pointes, including tricyclic antidepressants. Sparfloxacin is 
also contraindicated in persons with known QTc prolongation (Prod Info Zagam(R), 1998a). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Sparfloxacin is contraindicated in individuals with known QTc prolongation or in 
patients being treated concurrently with drugs that are known to increase the QTc interval and/or cause 
torsades de pointes. 
7)  Probable Mechanism: additive effects on QTc prolongation 
8)  Literature Reports 

a)  In clinical trials involving 1489 patients with a baseline QTc measurement, the mean prolongation of 
the QTc interval at sparfloxacin steady-state was 10 msec (2.5%). Of these subjects, 0.7% had a QTc 
interval greater than 500 msec at steady-state. However, no arrhythmic effects were seen in any of the 
patients. The magnitude of the QTc effect does not increase with repeated administration of 
sparfloxacin, and the QTc interval returns to baseline within 48 hours after discontinuation of 
sparfloxacin (Prod Info Zagam(R), 1998).  
b)  A case of sparfloxacin-induced torsades de pointes is described (Dupont et al, 1996). A 47-year old 
woman hospitalized for suppurative otitis media and mastoiditis was treated with sparfloxacin due to an 
allergy to betalactam antibiotics. On day six of treatment she felt dizzy and lost consciousness. This 
was attributed to torsades de pointes on the cardioscope and was followed by cardiac arrest which 
required cardiopulmonary resuscitation. Her pre-treatment electrocardiogram showed QT and QTc 
intervals of 0.34 and 0.46 seconds, respectively. An electrocardiogram post-arrest revealed QT and 
QTc intervals of 0.35 and 0.60 seconds, respectively. A 24-hour continuous electrocardiography 
confirmed numerous episodes of torsades de pointes occurring after episodes of sino-auricular block. 
Sparfloxacin was discontinued and the QTc returned to baseline within a week. Upon further testing, it 
was determined that the patient suffered from a mild idiopathic long QT syndrome. Due to the onset of 
symptoms with administration of sparfloxacin and the relief of symptoms following discontinuation of the 
drug, it is highly probable that sparfloxacin contributed to the torsades de pointes.  

 
3.5.1.EJ   Spiramycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
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2)  Summary: Tricyclic antidepressants (TCAs) and spiramycin have been shown to prolong the QTc interval 
at the recommended therapeutic dose (Stramba-Badiale et al, 1997; Marshall & Forker, 1982b). Even 
though no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants 
and other drugs known to prolong the QTc interval, such as spiramycin, is not recommended (Prod Info 
Elavil(R), 1999a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of spiramycin and tricyclic antidepressants is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.EK   St John's Wort 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, 
mental status changes) 
2)  Summary: Theoretically, since St. John's Wort is thought to inhibit serotonin reuptake and may have mild 
monoamine oxidase inhibitory activity (Singer et al, 1999; Thiede & Walper, 1994), serotonin syndrome 
could result when St. John's Wort is taken along with a tricyclic antidepressant. This theoretical risk of 
serotonin syndrome is also based on case reports of serotonin syndrome resulting from concomitant use of 
selective serotonin reuptake inhibitors with tricyclic antidepressants (Alderman & Lee, 1996), as well as 
concomitant use of monoamine oxidase inhibitors with tricyclic antidepressants (Brodribb et al, 1994c; 
Spigset et al, 1993d; Tackley & Tregaskis, 1987b). Coadministration of amitriptyline and St. John's Wort 
decreased the area under the concentration-time curve of amitriptyline and its metabolite nortriptyline (Roots 
et al, 2000); if other tricyclic antidepressants are similarly affected by St. John's Wort, the risk of serotonin 
syndrome may be reduced, yet effectiveness of the tricyclic antidepressant may also be reduced. To 
maintain maximal effectiveness of the tricyclic antidepressant, as well as avoid any potential risk of serotonin 
syndrome, avoid concomitant use of St. John's Wort and tricyclic antidepressants. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of St. John's Wort with tricyclic antidepressants. 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.EL   Sulfamethoxazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and cotrimoxazole have been shown to prolong the QTc 
interval at the recommended therapeutic dose (Lopez et al, 1987; Marshall & Forker, 1982q). Even though 
no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants and 
other drugs known to prolong the QTc interval, such as cotrimoxazole, is not recommended (Prod Info Elavil
(R), 1999i). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of cotrimoxazole and tricyclic antidepressants is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.EM   Sultopride 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod 
Info Solian(R), 1999), haloperidol (O'Brien et al, 1999), risperidone (Duenas-Laita et al, 1999), sertindole 
(Agelink et al, 2001), quetiapine (Owens, 2001b), sultopride (Lande et al, 1992), and zotepine (Sweetman, 
2003). Even though no formal drug interaction studies have been done, the coadministration of a tricyclic 
antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R), 2001; Marshall & Forker, 
1982p). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
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prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  

 
3.5.1.EN   Tapentadol 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental 
status changes) 
2)  Summary: Concurrent use of tapentadol and a tricyclic antidepressant may result in serotonin syndrome, 
which may be life-threatening. Symptoms of serotonin syndrome may include restlessness, hallucinations, 
loss of coordination, fast heart beat, rapid changes in blood pressure, increased body temperature, 
overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info tapentadol immediate release oral tablets, 
2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tapentadol and a tricyclic antidepressant may result in a life-
threatening condition called serotonin syndrome. If these agents are used together, monitor the patient 
closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination), 
especially during treatment initiation and dose increases (Prod Info tapentadol immediate release oral 
tablets, 2008). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.EO   Tedisamil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III 
antiarrhythmic agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide 
(Corey et al, 1999), bretylium (Gilman et al, 1985a), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 
1996), dofetilide (Allen et al, 2002), and sotalol (Marill & Runge, 2001). Even though no formal drug 
interaction studies have been done, the coadministration of Class III antiarrhythmics and other drugs known 
to prolong the QTc interval, including tricyclic antidepressants, is not recommended (Yamreudeewong et al, 
2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic 
antidepressant (TCA) is not recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include 
increased heart rate, prolonged PR interval, intraventricular conduction delays, increased corrected QT 
interval (QTc) and flattened T waves (Marshall & Forker, 1982y).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, 
such as tricyclic antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days 
before any interacting drug is initiated. If concurrent use cannot be avoided, cautious dosing and 
telemetric monitoring is advised (Yamreudeewong et al, 2003).  

 
3.5.1.EP   Telithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Telithromycin may prolong the QT interval in some patients (Owens, 2001d). Because tricyclic 
antidepressants may also prolong the QT interval and increase the risk of arrhythmias, the concurrent 
administration of telithromycin and tricyclic antidepressants is not recommended (Marshall & Forker, 
1982ac). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential for additive QT interval prolongation, the concurrent 
administration of telithromycin and a tricyclic antidepressants is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.EQ   Terfenadine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) have been shown to prolong the QTc interval at the 
recommended therapeutic dose (Marshall & Forker, 1982ab). Even though no formal drug interaction 
studies have been done, the coadministration of terfenadine and other drugs known to prolong the QTc 
interval, including tricyclic antidepressants, is contraindicated (Prod Info Elavil(R), 1999j; Anon, 1997). 
3)  Severity: contraindicated 
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4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of terfenadine with any drug that prolongs the QT 
interval, such as tricyclic antidepressants, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.ER   Thiopental 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
adverse effects 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased 
metabolism of the TCA. There have been scattered reports of individuals with decreased serum levels of 
TCAs in the presence of a barbiturate (Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 
1971). In addition, TCAs can worsen seizure control by reducing the seizure threshold (Brodie, 1992). These 
drugs also have additive CNS and respiratory depressant effects. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant 
dosages may be required. Additionally, monitor for toxicity when either drug is added to or withdrawn from 
therapy. Serum concentrations may be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic 
patients chronically treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 
1996). All subjects were extensive metabolizers with respect to the genetically determined CYP2D6-
related metabolic polymorphism. Compared with controls, epileptic patients exhibited lower peak 
plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), smaller desipramine area under the 
concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipramine elimination 
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of 
hepatic enzymes and the 2D6 isozyme is believed to be important in the metabolism of most or all 
TCAs. Thus, similar effects should be expected with any combination of TCA and barbiturate.  

 
3.5.1.ES   Thioridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with 
other drugs which prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001). Tricyclic 
antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Marshall & Forker, 1982k). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of a tricyclic antidepressant and thioridazine is 
contraindicated. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.ET   Tibolone 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, 
akathisia) 
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or 
decreased by estrogens (Somani & Khurana, 1973m), with paradoxical loss of antidepressant effect yet 
tricyclic toxicity being manifested simultaneously (Prange, 1972m). The effects of the interaction appear to 
be estrogen dose-related (Khurana, 1972m) and may be of clinical importance primarily in patients 
previously stabilized on tricyclic therapy who are being started on estrogen therapy (Krishnan et al, 1984m). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment 
downward of either the estrogen or tricyclic component may be successful in restoring effectiveness or 
resolving toxicity. However, drug withdrawal may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. 
In one trial, 30 depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients 
received placebo, 10 received imipramine (150 milligrams/day) and placebo, 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (50 micrograms/day), while 5 patients received 
imipramine (150 milligrams/day) and ethinyl estradiol (25 micrograms/day). The 10 patients that 
received placebo did not improve over the 6 weeks of the study. The 10 patients taking estrogen and 
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients 

Page 93 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 93

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 93 of 182



taking imipramine alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose 
estrogen had not improved as much as the patients receiving imipramine and low-dose estrogen. The 
only side-effect reported was drowsiness, which only affected the patients taking imipramine. Following 
the discontinuation of ethinyl estradiol, a time period of 2 weeks was required for the high-dose 
estrogen group to do as well as the low-dose group. This effect was attributed to the presence of 
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 
milligrams and ethinyl estradiol 50 micrograms daily did not improve as much as 10 patients receiving 
only imipramine. Also, the patients on the combination had severe side-effects including lethargy, 
coarse tremor and systolic hypotension (Prange, 1972l).  
b)  A case reported by (Khurana, 1972l) demonstrated an interaction in a 32-year-old female taking 
conjugated estrogens 2.5 milligrams and imipramine 100 milligrams. The patient developed lethargy, 
tremors, and signs of depersonalization. After 2 years of therapy, the patient increased her estrogen 
dose to 5 milligrams and then 7.5 milligrams daily. The patient became nauseated, had constant 
headaches, and low normal blood pressure. All lab work was normal. Upon discontinuing the estrogen, 
the side-effects abated. Some investigators have proposed that the side effects resulted from enhanced 
TCA effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 
1973l).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the 
beginning of the study there were 30 women taking the combination, but 12 subsequently dropped out. 
The 18 patients on the combination were matched with 18 patients taking clomipramine alone. No 
significant difference was noted in the patients' responses to clomipramine. It was proposed that there 
was no significant difference in side-effects between the groups; however, the groups were matched 
after patients had dropped out of the study. Had the patients been matched prior to the study, different 
conclusions may have been drawn (Beaumont, 1973g).  
d)  The effect of oral contraceptives on clomipramine was studied in 42 women between the ages of 18 
and 40. Twenty-three women took clomipramine 25 milligrams at bedtime while 19 took clomipramine 
25 milligrams at bedtime with oral contraceptives. Over the 4-week study, 3 control patients (2 due to 
side-effects) and 5 in the experimental group (2 due to side-effects) dropped out. Venous blood 
samples were drawn at weekly intervals for measurement of serum clomipramine concentrations. No 
difference in serum concentrations was noted between the groups. However, this result may be partially 
due to the low dose of clomipramine given (Luscombe & John, 1980f).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic 
antidepressants concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for 
anorexia nervosa and conjugated estrogens 1.25 milligrams/day for amenorrhea developed restless 
legs and a constant desire to move continuously. Estrogen was discontinued and benztropine 2 
milligrams was administered, resulting in marked reduction and resolution within 48 hours. Akathisia 
and disorientation developed in a 55-year-old patient on conjugated estrogens 1.25 milligrams/day who 
was prescribed amitriptyline 50 milligrams/day for depression. Within hours of amitriptyline, the patient 
was confused, restless, and possessed an inner desire to move continuously. Symptoms disappeared 
after discontinuing amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with 
resolution following discontinuation of doxepin. A third case of akathisia was reported in a 35-year-old 
patient who received conjugated estrogens 1.25 milligrams/day and amitriptyline 50 milligrams/day. 
Akathisia developed within a few hours after taking the first dose of amitriptyline and resolved within 48 
hours following discontinuation of the antidepressant (Krishnan et al, 1984l).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral 
contraceptives (50 micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident 
by an increase in the area under the plasma concentration time curve (Abernethy et al, 1984f).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 
1980f). Many TCAs are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation 
of TCAs could result in accumulation and toxicity due to decreased clearance. Estrogens are suspected 
of possessing other effects on the central nervous system resulting in an antidepressant effect 
(Oppenheim, 1983f).  

 
3.5.1.EU   Toloxatone 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982p; Spigset et al, 1993q; Brodribb et al, 1994o; Neuvonen et al, 1993h). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991i). If TCAs and 
MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, 
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971s; White & Simpson, 
1984n). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of a tricyclic antidepressant (TCA) and a monoamine oxidase 
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inhibitor (MAOI) should be done only with close monitoring and where the clinical benefit outweighs the 
potential risk. Other antidepressant therapy should first be considered. If deemed clinically necessary, avoid 
large doses and use agents other than imipramine, clomipramine, desipramine, and tranylcypromine. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past. Reports of excitation, 
hyperpyrexia, convulsions, and possible death have been attributed to the combination (Lockett & 
Milner, 1965i; Winston, 1971i; Schuckit et al, 1971r; Spiker & Pugh, 1976i). The mechanism may relate 
to the combined inhibition of catecholamine reuptake into the central nervous system and inhibition of 
catecholamine metabolism (Sjoqvist, 1965i).  
b)  There is minimal risk of a clinically significant pharmacokinetic interaction between amitriptyline and 
toloxatone, a MAOI-A (Vandel et al, 1993). Seventeen inpatients being treated for major depressive 
illness were administered amitriptyline 125 mg once daily for two weeks, and the following two weeks 
they received amitriptyline 125 mg daily and toloxatone 600 mg daily. With combined therapy there was 
a small, nonsignificant increase in amitriptyline plasma levels. The availability and urinary excretion of 
amitriptyline and its metabolites were not significantly affected.  
c)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. The combination may be utilized in one of two ways. Most 
frequently, the recommendation is to stop all previous antidepressants (five to ten days for TCAs and 14 
days for MAOIs); the combination is then simultaneously started (Perry et al, 1991h). Alternatively, in a 
patient previously receiving a TCA, small doses of the MAOI may be slowly added (Schoonover, 1983). 
Numerous studies in patients with refractory depression or phobic anxiety states have successfully used 
the combination of MAOIs and TCAs (Ponto et al, 1977i; Schuckit et al, 1971r; Ashcroft, 1975h).  
d)  Serotonin syndrome has been reported with the use of moclobemide, a reversible inhibitor of 
monoamine oxidase, and a TCA. A 39-year old woman with bipolar disorder developed serotonin 
syndrome after imipramine was added to moclobemide. The patient was taking moclobemide 300 mg 
twice daily when imipramine was started at 50 mg daily, followed by two dosage increases of 
imipramine to 200 mg and a reduction of moclobemide dosage to 150 mg twice daily. Five days after 
the increase in imipramine to 200 mg per day, the patient developed symptoms of serotonin syndrome, 
including sweating, shivering, confusion, fever, and spasms in the extremities. The patient was treated 
with chlorpromazine and symptoms resolved over the next few days without further complications 
(Brodribb et al, 1994n).  

 
3.5.1.EV   Tramadol 

1)  Interaction Effect: an increased risk of seizures 
2)  Summary: Seizures have been reported in patients using tramadol. Some medications, including tricyclic 
antidepressants (TCAs), are known to reduce the seizure threshold. The risk of seizures may be enhanced 
when doxepin and tramadol therapy are combined (Prod Info Ultram(R), 1998). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution should be used if tramadol is to be administered to patients receiving 
concomitant TCA therapy. If possible, avoid this combination, especially in patients with underlying 
conditions that might predispose to seizures. 
7)  Probable Mechanism: unknown 

 
3.5.1.EW   Tranylcypromine 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, 
myoclonus, mental status changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. 
Concurrent use of MAOIs and TCAs has also been reported to result in a condition termed serotonin 
syndrome (Insel et al, 1982g; Spigset et al, 1993h; Brodribb et al, 1994g; Neuvonen et al, 1993c). Serotonin 
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by 
hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991d). Consequently, 
coadministration of TCAs and MAOIs is contraindicated in most cases. If TCAs and MAOIs must be used 
concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, desipramine, and 
tranylcypromine, and monitor patients closely (Schuckit et al, 1971i; White & Simpson, 1984g). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of doxepin with a monoamine oxidase inhibitor (MAOI), such as 
tranylcypromine is contraindicated (Prod Info Parnate(R), 2001). If doxepin is replacing treatment with 
tranylcypromine, a minimum of 14 days should elapse after tranylcypromine is discontinued before therapy 
with doxepin begins (Prod Info SINEQUAN(R) capsule, oral concentrate, 2005). The manufacturer of 
tranylcypromine recommends that at least 7 days should elapse before tranylcypromine therapy is replaced 
by doxepin. Similarly, if doxepin therapy is substituted by tranylcypromine, there should be a 7 day washout 
period. Tranylcypromine should then be given using half the normal starting dosage for, minimally, the first 
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week of therapy (Prod Info Parnate(R), 2001). 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants 
(TCAs) has been considered an absolute contraindication in the past and still is listed as such by the 
manufacturers (Prod Info Parnate(R), 2001). Reports of excitation, hyperpyrexia, convulsions, and 
possible death have been attributed to the combination (Lockett & Milner, 1965d; Brachfeld et al, 1963c; 
Winston, 1971d; Schuckit et al, 1971h; Sargent, 1965c; Spiker & Pugh, 1976d). The mechanism may 
relate to the combined inhibition of catecholamine reuptake into the central nervous system and 
inhibition of catecholamine metabolism (Sjoqvist, 1965d).  
b)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
a double-blind, crossover study examining the effects of clorgyline and clomipramine for the treatment 
of obsessive-compulsive disorder, two subjects developed severe reactions characteristic of serotonin 
syndrome. During the study, patients had received clorgyline therapy, followed by a washout period of 
approximately four weeks and subsequent clomipramine therapy. After taking the first 100 mg dose of 
clomipramine, one patient developed coarse myoclonic jerking in both legs, hyperreflexia, diaphoresis, 
and arrhythmia. Another patient developed a similar reaction after the first dose, with upper motor 
neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved 
several hours later, and both patients were later treated successfully with clomipramine without adverse 
effects (Insel et al, 1982f).  
c)  A drug interaction occurred in a 76-year old woman who had been taking clomipramine 50 mg daily 
for several months prior to switching to moclobemide 300 mg daily. The patient experienced 
somnolence, confusion, and fever which then progressed to further mental impairment, muscle 
stiffness, myoclonus, and convulsive attacks. The patient's symptoms were described as fulfilling the 
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all 
antidepressant medications (Spigset et al, 1993g).  
d)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was 
added to moclobemide. The patient was taking moclobemide 300 mg twice daily when imipramine was 
started at 50 mg daily, followed by two dosage increases of imipramine to 200 mg and a reduction of 
moclobemide dosage to 150 mg twice daily. Five days after the increase in imipramine to 200 mg per 
day, the patient developed symptoms of serotonin syndrome, including sweating, shivering, confusion, 
fever, and spasms in the extremities. The patient was treated with chlorpromazine and symptoms 
resolved over the next few days without further complications (Brodribb et al, 1994f).  
e)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent 
therapy with isocarboxazid and amitriptyline. In all three cases the patients had been given MAOIs and 
TCAs alone without complications. It was only when the drugs were used in combination that symptoms 
of mania emerged, suggesting a synergistic effect (de la Fuente et al, 1986b).  
f)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a 
physically healthy 34-year old man. After taking several doses, the patient developed symptoms of 
nausea and profuse sweating, followed by pyrexia, dyspnea, and agitation. The hyperpyrexical state led 
to disseminated intravascular coagulation and eventual death (Tackley & Tregaskis, 1987d).  
g)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously 
unresponsive to the MAOI or TCA alone. A few precautions must be followed including: a) avoidance of 
large doses (no more than 150 mg amitriptyline or its equivalent, 45 mg phenelzine, or 60 mg 
isocarboxazid) b) oral administration c) avoidance of clomipramine, imipramine, desipramine, and 
tranylcypromine in any combination, and d) close monitoring of patients (Kline, 1974b; Winston, 1971d; 
Schuckit et al, 1971h; White & Simpson, 1984f; Rom & Benner, 1972b). The combination may be 
utilized in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants 
(five to ten days for TCAs and 14 days for MAOIs); the combination is then simultaneously started 
(Perry et al, 1991c). Alternatively, in a patient previously receiving a TCA, small doses of the MAOI may 
be slowly added (Schoonover, 1983). Some sources suggest that the combination of amitriptyline and 
isocarboxazid is preferred (Perry et al, 1991c). Numerous studies in patients with refractory depression 
or phobic anxiety states have successfully used the combination of MAOIs and TCAs (Ponto et al, 
1977d; Schuckit et al, 1971h; Ashcroft, 1975c).  

 
3.5.1.EX   Trifluoperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info 
Compazine(R), 2002; Prod Info Stelazine(R), 2002; Prod Info Thorazine(R), 2002). Other phenothiazines 
may have similar effects, though no reports are available. Tricyclic antidepressants (TCAs) at therapeutic 
doses can cause QT prolongation (Marshall & Forker, 1982ad). Case reports have described increased 
plasma levels and adverse effects when phenothiazines and tricyclic antidepressants were taken together, 
likely due to inhibition of their metabolism (Ghaemi & Kirkwood, 1998; Geller et al, 1985; Siris et al, 1982; 
Loga et al, 1981). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
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6)  Clinical Management: Concurrent administration of a phenothiazine and a tricyclic antidepressant is not 
recommended. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.EY   Trimethoprim 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and cotrimoxazole have been shown to prolong the QTc 
interval at the recommended therapeutic dose (Lopez et al, 1987; Marshall & Forker, 1982q). Even though 
no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants and 
other drugs known to prolong the QTc interval, such as cotrimoxazole, is not recommended (Prod Info Elavil
(R), 1999i). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of cotrimoxazole and tricyclic antidepressants is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.EZ   Vasopressin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Tricyclic antidepressants and vasopressin have been shown to prolong the QTc interval at the 
recommended therapeutic dose (Prod Info Vivactil(R), 1999; McCue et al, 1989; Munger & Effron, 1988; 
Mauro et al, 1988; Marshall & Forker, 1982j; Goldstein & Claghorn, 1980; Buckhardt et al, 1978; Pinder et al, 
1977a; Thorstrand, 1976; Singh, 1972). Even though no formal drug interaction studies have been done, the 
coadministration of drugs known to prolong the QTc interval is not recommended. 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of drugs that prolong the QT interval, such as 
tricyclic antidepressants and vasopressin, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.FA   Venlafaxine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) and adverse effects of both drugs 
2)  Summary: Tricyclic antidepressants (TCAs) and venlafaxine have been shown to prolong the QTc 
interval at the recommended therapeutic dose (Prod Info Effexor(R) XR, 2003; Marshall & Forker, 1982d). 
Even though no formal drug interaction studies have been done, the coadministration of tricyclic 
antidepressants and other drugs known to prolong the QTc interval, such as venlafaxine, is not 
recommended (Prod Info Elavil(R), 1999c). In addition, venlafaxine and tricyclic antidepressants (TCAs) may 
competitively inhibit each other's metabolism which may increase side effects of both drugs (Perry, 2000; 
Prod Info Effexor(R) XR, 2003; Ellingrod & Perry, 1994). Venlafaxine increased the AUC, Cmax, and Cmin 
of desipramine by approximately 35%. The AUCs of 2-OH-desipramine increased by 2.5 and 4.5 fold when 
administered with venlafaxine 37.5 mg and 75 mg every 12 hours, respectively. The pharmacokinetics of 
imipramine and the 2-hydroxy metabolite were not affected (Prod Info venlafaxine extended release oral 
tablets, 2008). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent 
administration of venlafaxine and tricyclic antidepressants is not recommended. 
7)  Probable Mechanism: decreased TCA and venlafaxine metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  When administered with imipramine, the pharmacokinetics of imipramine and the 2-hydroxy 
metabolite were not affected. Venlafaxine increased the area under the concentration-time curve (AUC), 
maximum concentration (Cmax), and minimum concentration (Cmin) of desipramine by approximately 
35%. The 2-OH-desipramine AUCs increased by 2.5-fold (venlafaxine 37.5 mg every 12 hours) and by 
4.5-fold (venlafaxine 75 mg every 12 hours). The clinical significance of this finding is unknown (Prod 
Info venlafaxine extended release oral tablets, 2008). 

 
3.5.1.FB   Warfarin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral 
anticoagulants (Vesell et al, 1970a; Williams et al, 1976a). Considerable interindividual differences may be 
found (Pond et al, 1975a). 
3)  Severity: moderate 
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4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In patients receiving doxepin and warfarin concurrently, the prothrombin time ratio 
or international normalized ratio (INR) should be closely monitored for stability of the anticoagulant 
response. Adjustment of the warfarin dosage may be required to maintain the desired level of 
anticoagulation. 
7)  Probable Mechanism: decreased warfarin metabolism; increased warfarin absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an 
increase of dicumarol levels and an increase in the plasma half-life of dicumarol, although the effect 
was not consistent in all subjects (Pond et al, 1975). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after eight days of nortriptyline resulted in a significantly 
prolonged half-life and decreased volume of distribution of the coumarin anticoagulant in six healthy 
volunteers (Vesell et al, 1970). The mechanism of action was suggested to be reduced 
bishydroxycoumarin metabolism and/or altered coumarin absorption.  
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent 
TCAs (Williams et al, 1976). TCAs affected the stability of anticoagulant control leading to frequent 
changes in the doses of anticoagulants. Inhibition of coumarin metabolism was the postulated 
mechanism.  

 
3.5.1.FC   Ziprasidone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Ziprasidone use is associated with dose-related prolongation of the QTc interval. Even though 
no formal drug interaction studies have been done, it is recommended that concurrent use with other agents 
that may prolong QTc interval be avoided (Prod Info GEODON(R) oral capsules, IM injection, 2007; Marshall 
& Forker, 1982ae). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive QTc interval prolongation, avoid the concurrent 
administration of ziprasidone and agents that can prolong the QTc interval (Prod Info GEODON(R) oral 
capsules, IM injection, 2007). 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.FD   Zolmitriptan 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and zolmitriptan have been shown to prolong the QTc 
interval at the recommended therapeutic dose (Prod Info Zomig(R), 2001; Marshall & Forker, 1982l). Even 
though no formal drug interaction studies have been done, the coadministration of tricyclic antidepressants 
and other drugs known to prolong the QTc interval, such as zolmitriptan, is not recommended (Prod Info 
Elavil(R), 1999f). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of zolmitriptan and tricyclic antidepressants is not 
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.FE   Zotepine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac 
arrest) 
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod 
Info Solian(R), 1999), haloperidol (O'Brien et al, 1999), risperidone (Duenas-Laita et al, 1999), sertindole 
(Agelink et al, 2001), quetiapine (Owens, 2001b), sultopride (Lande et al, 1992), and zotepine (Sweetman, 
2003). Even though no formal drug interaction studies have been done, the coadministration of a tricyclic 
antidepressant and an antipsychotic is not recommended (Prod Info Pamelor(R), 2001; Marshall & Forker, 
1982p). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is 
not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included 
prolongation of the corrected QT interval, flattening, notching, and inversion of the T wave and the 
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appearance of U waves. In experimental studies, sudden, unexpected deaths have occurred while 
patients were receiving pimozide doses of 1 mg/kg. The proposed mechanism for these deaths is 
prolongation of the QT interval predisposing patients to ventricular arrhythmias (Prod Info Orap(R), 
1999).  

 
3.5.2   Drug-Food Combinations 

 
3.5.2.A   Ethanol 

1)  Interaction Effect: enhanced drowsiness; impairment of motor skills 
2)  Summary: Ethanol in combination with antidepressants may alter behavior, with the predominant effect 
being enhanced impairment in psychomotor performance. Almost all studies to date have evaluated the 
effects of the combination on motor skills, driving behavior and psychomotor skills (Landauer et al, 1969; 
Patman et al, 1969; Milner & Landauer, 1973a; Seppala et al, 1975; Seppala, 1977). There are no studies 
evaluating respiratory response with the combination. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Encourage abstention from alcohol during at least the first few weeks of tricyclic 
administration to allow patient accommodation to potential CNS depressant effects of the tricyclic. 
7)  Probable Mechanism: additive CNS depressant activity; impaired hepatic metabolism of the tricyclic 
antidepressant 
8)  Literature Reports 

a)  The studies available indicate that the interaction between amitriptyline (and other antidepressants) 
in combination with ethanol is unpredictable. They indicate that antidepressants may enhance, prevent, 
or not affect the CNS depressant actions of ethanol. The most significant effect reported is enhanced 
CNS depression. However, there are reports that tricyclic antidepressants may actually antagonize the 
sedative effects of ethanol (Milner & Landauer, 1973). 
b)  The propensity for interaction may be related to the inherent CNS depressant action of the tricyclic 
antidepressant, listed in one series in descending order as amitriptyline, doxepin, imipramine, 
nortriptyline, desipramine, and protriptyline (Marco & Randels, 1981). 
c)  Imipramine and amitriptyline are the best documented examples of disruptions of metabolism. 
Clearance of imipramine was 3-fold higher in alcoholics compared with healthy volunteers (Ciraulo et al, 
1988). 
d)  Individual case reports have documented "blackouts" following modest amounts of alcohol in 
combination with either amitriptyline or imipramine (Hudson, 1981), and reversible extrapyramidal 
effects (parkinsonian effects, akathisia) with amoxapine (Shen, 1984). 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Doxepin Hydrochloride 
1)  Therapeutic 

a)  Laboratory Parameters 
1)  Urinary MHPG 

a)  Elevations of urinary MHPG (3-methoxy-4-hydroxyphenethylene glycol) before treatment were 
reported to correlate with pain relief with doxepin treatment, but not improvement in depression 
(Ward et al, 1983). 

b)  Physical Findings 
1)  Relief of symptoms of depression 
2)  Improvement of mood 
3)  Relief of anxiety 

a)  ANXIETY AND DEPRESSION ASSOCIATED WITH ALCOHOLISM 
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1)  Reduction or resolution of palpitations, tachycardia, chest pain or tightness, shortness of 
breath, hyperventilation, or depressed mood. 

b)  ANOREXIA NERVOSA 
1)  Reduction and resolution of signs/symptoms associated with anorexia nervosa (ie, calorie 
restriction, excess energy or exercise, disturbed sleep, sense of personal ineffectiveness, 
amenorrhea, social withdrawal, emaciated appearance, dry-cracked skin, fine downy hair, 
vomiting, malnutrition, and associated medical complications. 

c)  DEPRESSION 
1)  The following target symptoms should be monitored (depressed mood, suicidal thoughts or 
intent, change in appetite (increased/decreased), lack of energy, change in sleep patterns 
(hypersomnia/insomnia), lack of pleasure/interest in usual activities, feeling of excessive 
guilt/worthlessness, psychomotor retardation or agitation, difficulties in 
thinking/concentration/memory). 

d)  DETRUSOR OVERACTIVITY 
1)  Reduction or resolution of nocturnal micturition and incontinence. 

e)  INSOMNIA 
1)  Patients should be monitored for improvement in the signs/symptoms consistent with 
insomnia (delay in sleep onset, frequent nocturnal awakenings, the subjective feeling of not 
feeling rested, and disturbances in daytime functioning, such as decreased concentration, 
fatigue, myalgias). 

f)  CHRONIC PAIN 
1)  Reduction or resolution of pain perception, depression, sleep disturbances, anxiety, and 
irritability. 
2)  Improve or maintain patient's level of functioning, decreasing the rate of physical 
deterioration, improve sense of well being, improve family and social relationships. 

g)  PREMENSTRUAL SYNDROME 
1)  Reduction or resolution of signs/symptoms associated with premenstrual syndrome (ie, 
tension, irritability, dysphoria, fatigue, anxiety, crying, depression, restlessness, cravings for 
sweet/salty foods, binge eating, headache). 

h)  POSTTRAUMATIC STRESS DISORDER 
1)  Reduction or resolution of flashbacks, recollections, and dreams associated with a 
traumatic event. 
2)  Reduction or resolution of sleep disturbances, outbursts of anger, hypervigilance, emotional 
numbing, guilt, inability to concentrate, and the physiological reaction (ie, sweating) upon re-
exposure to the event (ie, nightmare). 

i)  TOBACCO CESSATION 
1)  Reduction or resolution of irritability, craving, anxiety/nervousness, difficulty with 
concentration, restlessness, headaches, drowsiness, changes in sleep patterns, increase in 
appetite and weight, and gastrointestinal upset. 

j)  URTICARIA 
1)  Reduction or resolution of erythema, wheal, swelling, angioedema, itching, and lesions. 

2)  Toxic 
a)  Laboratory Parameters 

1)  Complete blood cell count 
2)  Liver function tests 

b)  Physical Findings 
1)  Blood pressure for hypotension and pulse 
2)  Seizures have developed during therapy 
3)  Sexual dysfunction (ejaculatory dysfunction) or priapism 
4)  Monitor patients receiving antidepressants for worsening of depression, suicidality, or unusual 
changes in behavior, especially at the initiation of therapy or when the dose increases or decreases. 
Such monitoring should include at least weekly face-to-face contact with patients or their family 
members or caregivers during the initial 4 weeks of treatment, then visits every other week for the next 
4 weeks, then at 12 weeks, and then as clinically indicated beyond 12 weeks. Families and caregivers 
should be advised of the need for close observation (ie, daily observation) of patients and 
communication with the prescriber (Anon, 2004). 
5)  Patients who experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility, 
impulsivity, akathisia, hypomania, or mania may be at an increased risk for worsening depression or 
suicidality. If these symptoms are observed, therapy should be re-evaluated and it may be necessary to 
discontinue medications when symptoms are severe, sudden in onset, or were not part of the patient's 
initial symptoms (Anon, 2004). 

 
 4.2   Patient Instructions 

A)  Doxepin (By mouth) 
Doxepin 
 
Treats depression, anxiety, and sleep disorders. This medicine is a tricyclic antidepressant. 
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When This Medicine Should Not Be Used: 
You should not use this medicine if you have ever had an allergic reaction to doxepin or other tricyclic 
antidepressants (such as Elavil® or Tofranil®), maprotiline (Ludiomil®), or trazodone (Desyrel®). Do not use this 
medicine if you have glaucoma or if you are unable to pass urine. 
 
How to Use This Medicine: 
Capsule, Liquid, Tablet 

Your doctor will tell you how much of this medicine to use and how often. Do not use more medicine or use it 
more often than your doctor tells you to. 
You may take this medicine with or without food. 
Measure the oral liquid with a marked dropper that comes with the medicine. 
The oral liquid must be mixed with one-half glass of water, milk, or fruit juice before you drink it. Do not use 
grape juice or carbonated beverages (soda pop). Mix the medicine just before taking the dose. Do not 
prepare ahead of time. 
If you are using this medicine once a day, you may take it at bedtime. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your 
doctor or pharmacist if you have any questions. Ask your pharmacist for the Medication Guide if you do not 
have one. Your doctor might ask you to sign some forms to show that you understand this information. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next 
dose, wait until then to use the medicine and skip the missed dose. Do not use extra medicine to make up 
for a missed dose. 
If you use only one dose at bedtime, skip the missed dose. Wait until the next night. You should not use two 
doses at the same time. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
you have finished your treatment. You will also need to throw away old medicine after the expiration date 
has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, 
and herbal products. 

Make sure your doctor knows if you are using disulfiram (Antabuse®), cimetidine (Tagamet®), tolazamide 
(Tolinase®), or certain medicine for heart rhythm problems (such as flecainide, propafenone, quinidine, 
Cardioquin®, Quinaglute®, Rythmol®, or Tambocor®). 
You must wait at least 5 weeks between using this medicine and other medicine to treat depression (such as 
citalopram, escitalopram, fluoxetine, paroxetine, sertraline, Celexa®, Lexapro™, Paxil®, Prozac®, or 
Zoloft®). Do not use this medicine if you have used an MAO inhibitor (MAOI) such as Eldepryl®, Marplan®, 
Nardil®, or Parnate® within the past 14 days. 
Do not drink alcohol while you are using this medicine. 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and 
allergy medicine, narcotic pain relievers, and sedatives. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you have heart disease, epilepsy, or 
stomach problems. 
For some children, teenagers, and young adults, this medicine can increase thoughts of suicide. Tell your 
doctor or your child's doctor right away if you or your child start to feel more depressed and have thoughts 
about hurting yourselves. Report any unusual thoughts or behaviors that trouble you or your child, especially 
if they are new or are getting worse quickly. Make sure the doctor knows if you or your child have trouble 
sleeping, get upset easily, have a big increase in energy, or start to act reckless. Also tell the doctor if you or 
your child have sudden or strong feelings, such as feeling nervous, angry, restless, violent, or scared. Let 
the doctor know if you, your child, or anyone in your family has bipolar disorder (manic-depressive) or has 
tried to commit suicide. 
If you are using this medicine for depression, it may take 2 to 3 weeks before you start to feel better. 
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease your 
dose before stopping it completely. 
This medicine may make you drowsy. Avoid driving, using machines, or doing anything else that could be 
dangerous if you are not alert. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, 
chest tightness, trouble breathing. 
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Changes in behavior, or thoughts of hurting yourself or others. 
Fast or uneven heartbeat. 
Feeling nervous, restless, anxious, agitated, or excited for no reason. 
Jerky muscle movement you cannot control (often in your face, tongue, or jaw). 
Lightheadedness or fainting. 
Numbness, tingling, or burning pain in your hands, arms, legs, or feet. 
Problems with balance or walking. 
Problems with urination. 
Ringing, buzzing, or other unexplained noise in ears. 
Seizures or tremors. 
Severe confusion, or seeing or hearing things that are not there. 
Swelling in your hands, ankles, or feet. 
Trouble sleeping. 
Twitching or muscle movements you cannot control. 
Unexplained fever, chills, or sweating. 
Unusual bleeding or bruising. 
Unusual tiredness or weakness. 
Yellowing of your skin or the whites of your eyes. 

 
If you notice these less serious side effects, talk with your doctor: 

Blurred vision. 
Change in taste. 
Constipation, diarrhea, nausea, vomiting, or upset stomach. 
Drowsiness or dizziness. 
Dry mouth or mouth sores. 
Hair loss. 
Headache. 
Problems having sex. 
Sensitivity to sunlight. 
Skin rash or itching. 
Swelling in scrotum or testicles. 
Swelling of the breasts or breast soreness in both females and males. 
Warmth or redness in your face, neck, arms, or upper chest. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

B)  Doxepin (On the skin) 
Doxepin 
 
Reduces itching caused by skin diseases such as atopic dermatitis or lichen simplex chronicus. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to doxepin, or if you have glaucoma or 
problems urinating. 
 
How to Use This Medicine: 
Cream 

Apply a thin layer to the affected area. Rub it in gently. 
Apply a thin layer of this medicine each time you use it.  
Wash your hands with soap and water before and after using this medicine. 
Do not cover the treated area with a bandage unless your doctor has told you to. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, apply it as soon as you can. If it is almost time for your 
next dose, wait until then to apply the medicine and skip the missed dose. Do not apply extra medicine to 
make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of the used medicine 
container and any leftover medicine after you have finished your treatment. You will also need to throw away 
old medicine after the expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, 
and herbal products. 

Make sure your doctor knows if you are using MAO inhibitors such as Eldepryl®, Marplan®, Nardil®, or 
Parnate®, or allergy medicines. 
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Make sure your doctor knows if you are using medicine for depression such as trazadone, Clexa®, Prozac®, 
Paxil®, or Zoloft®, or amitriptyline, Norpramin®, or Vivactil®. 
There are many other drugs that can interact with doxepin. Make sure your doctor knows about all other 
medicines you are using. 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and 
allergy medicine, narcotic pain relievers, and sedatives. 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breast feeding. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that 
could be dangerous if you are not alert. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, 
chest tightness, trouble breathing. 
Confusion, hallucinations, severe weakness, vomiting, muscle stiffness. 
Drowsiness or lightheadedness or fainting. 
Irregular heartbeat 
Swelling in your feet, arms, or body. 

 
If you notice these less serious side effects, talk with your doctor: 

Burning or stinging of your skin where the medicine in applied. 
Change in taste or dryness of your mouth. 
Headache or tiredness. 
Nervousness, anxiety. 
Numbness in your tongue. 
Redness, pain, swelling, or itching on site of cream application. 
Worsening of you skin condition. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Depression is a complicated disorder and consequently treatment regimens are diverse. The two most prevalent 
diagnostic syndromes among affective disorders are major depression and bipolar disorders. The tricyclic 
antidepressants (TCAs) serotonin reuptake inhibitors (SSRIs) and the monoamine oxidase inhibitors (MAOIs) are 
considered the most effective agents for treating major depression. For treating bipolar disorders, lithium is 
considered the standard of therapy over TCAs, MAOIs, SSRIs, and other agents such as carbamazepine or 
levothyroxine. 
B)  Doxepin is effective for the treatment of endogenous or typical depression. Doxepin has similar efficacy and 
adverse effects as the other TCAs, but possesses some distinguishing characteristics. Doxepin inhibits histamine 
release and has been used topically to treat pruritus and systemically for peptic ulcer disease. Doxepin has also been 
used for treating anxiety-depression states and depression-induced insomnia. Cardiac effects of doxepin are 
considered mild compared to those of the other TCAs. 
C)  Doxepin does have a place in therapy for the treatment of unipolar depression, but should be considered 
secondary to imipramine and amitriptyline. Because of anxiolytic properties, antihistamine action, sedative effects and 
fewer cardiac effects, doxepin may be useful for treating depressed patients with coanxiety, peptic ulcer disease, 
associated insomnia, or who are elderly. Doxepin should be considered an alternative agent and formulary 
considerations should be based primarily on cost. 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Doxepin has similar pharmacologic properties to other tricyclic antidepressants (amitriptyline and imipramine). 
Doxepin has a pronounced sedative effect similar to amitriptyline but probably less than that of imipramine. 
Doxepin is particularly effective in depression associated with anxiety or in mixed anxiety depression syndromes 
(Pinder et al, 1977b). 
2)  Doxepin may be more effective than imipramine in patients with depression associated with sleep 
disturbances but it is not superior to other tricyclic antidepressants for severe endogenous depression (Pinder et 
al, 1977b). 
3)  Doxepin has been shown to exert a significant antihistamine effect. In 8 subjects administered a dose of 25 
mg, the amount of histamine required to cause an urticarial reaction increased 82-fold (Sullivan, 1982). 

B)  REVIEW ARTICLES 
1)  A review of the other uses of antidepressant agents, including enuresis, bulimia, anorexia nervosa, panic 
disorder, chronic pain, migraine headache, and peptic ulcer disease is available (Orsulak & Waller, 1989). 
2)  Drug-interactions of antidepressants are reviewed in German language (Zapotoczky & Simhandl, 1995). 

 
 4.5   Therapeutic Uses 
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Doxepin 

Doxepin Hydrochloride 

 
4.5.A   Doxepin 

 
4.5.A.1   Anorexia nervosa 

See Drug Consult reference: ANOREXIA NERVOSA - DRUG THERAPY 
 
4.5.B   Doxepin Hydrochloride 

Alcoholism - Anxiety - Depression 

Anxiety - Depression 

Anxiety - Depression - Psychoneurotic personality disorder 

Cancer pain; Adjunct 

Chronic pain 

Cocaine-induced anxiety disorder 

Complex regional pain syndrome 

Cyclical vomiting syndrome 

Depression - Opioid dependence 

Detrusor instability of bladder 

Disorder of gastrointestinal tract 

Disorder of oral mucous membrane - Pain 

Insomnia 

Nicotine dependence 

Peptic ulcer disease 

Post-prandial hypoglycemia 

Posttraumatic stress disorder 

Pruritus (Moderate), Due to atopic dermatitis or lichen simplex chronicus 

Psychogenic headache 

Urticaria 

 
4.5.B.1   Alcoholism - Anxiety - Depression 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (12 years and older) 
Efficacy: Adult, Effective 
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Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for controlling the anxiety and/or depression associated with alcoholism 
c)  Adult: 

1)  GENERAL INFORMATION 
a)  The most effective dose of DOXEPIN for mild-to-moderate anxiety or depression ranges 
between 75 and 150 milligrams/day. A starting dose of DOXEPIN 25 milligrams 3 times daily is 
recommended, but the entire daily dose up to 150 milligrams may be administered at bedtime 
without altering efficacy. For more severe anxiety and depression, DOXEPIN 50 milligrams 3 times 
daily may be administered and the dose increased to a maximum of 300 milligrams/day. The 
antidepressant effect of DOXEPIN may take 2 or 3 weeks to achieve, but the antianxiety effect 
usually occurs rapidly (Prod Info Adapin(R), 1995a). 

 
4.5.B.2   Anxiety - Depression 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (12 years and older) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the treatment of depression and/or anxiety associated with organic disease  
Also indicated for PSYCHOTIC DEPRESSIVE DISORDERS with associated anxiety including 
involutional depression and manic-depressive disorders 

c)  Adult: 
1)  GENERAL INFORMATION 

a)  DOXEPIN is an effective agent in the treatment of ENDOGENOUS DEPRESSION (Grof et al, 
1974; Burrows et al, 1972; Bianchi et al, 1971a) and NEUROTIC DEPRESSION (Mendels & 
Schless, 1975; Solis et al, 1970a). Clinical trials have shown that DOXEPIN has less marked mood 
elevating activities than IMIPRAMINE but similar to that of AMITRIPTYLINE. DOXEPIN has been 
shown to be most effective in agitated depressed patients and less effective in retarded depressive 
patients. In addition, DOXEPIN is shown to be more effective than IMIPRAMINE in neurotic-type 
depression and less effective than IMIPRAMINE in endogenous depression (Pinder et al, 1977e). 

2)  In the absence of severe impairment of myocardial performance, depressed patients with pre-
existing heart disease were treated effectively with IMIPRAMINE or DOXEPIN without an adverse effect 
on ventricular rhythm or hemodynamic function (Veith et al, 1982a). In a double-blind, randomized trial 
involving 24 depressed patients with heart disease treated with IMIPRAMINE or DOXEPIN 50 
milligrams (mg) at bedtime or placebo. Doses were gradually increased every 3 days until side effects 
or a dose of 150 mg given at bedtime was achieved. No evidence of cardiovascular adverse effects 
were seen. As measured by radionuclide ventriculograms, tricyclic antidepressants had no effect on left 
ventricular ejection fraction at rest or during maximal exercise. The incidence of premature ventricular 
contractions was reduced in patients treated with IMIPRAMINE; however, no consistent change was 
observed in patients receiving DOXEPIN or placebo. IMIPRAMINE- and DOXEPIN-treated patients 
showed a significant improvement (p less than 0.001) in depression when compared with placebo-
treated patients. Further evaluation of the tricyclics and their effect on cardiovascular function is 
required. 
3)  DOXEPIN has produced a more favorable response than AMITRIPTYLINE in patients with 
depression associated with anxiety or the MIXED DEPRESSION ANXIETY syndrome, and it is possible 
that DOXEPIN may have more prominent sedative effects than AMITRIPTYLINE (Pinder et al, 1977e). 
4)  Several studies have reported the benefits of doxepin in patients with mixed ANXIETY and 
depression (Goldberg et al, 1974; Goldstein et al, 1973). 
5)  Doxepin titrated in a conventional manor (beginning with 50 milligrams daily and titrating upwards to 
250 mg daily over 1 week) was more effective than using pulse dosing (250 mg every 6 days) 
(Deuschle et al, 1997). Depressed patients were randomly assigned to receive either conventional 
dosing (n=10) or pulse dosing (n=9) over 39 days. In the pulse dosing group, scores on the Hamilton 
Depression Rating (HAM-D) scale differed from baseline after day 36 (p less than 0.03) while in the 
conventional dosing group, they differed after only 2 days (p less than 0.02). Starting on day 25, 
significantly lower HAM-D scores were seen in the conventional dosing group versus the pulse dosing 
group (p less than 0.05) and this continued through day 39 (p less than 0.01). 

 
4.5.B.3   Anxiety - Depression - Psychoneurotic personality disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (12 years and older) 
Efficacy: Adult, Evidence favors efficacy 
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Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the treatment of psychoneurotic patients with depression and/or anxiety (Prod Info 
SINEQUAN(R) capsule, oral concentrate, 2005) 

 
4.5.B.4   Cancer pain; Adjunct 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Case reports have described the use of doxepin in terminal cancer patients who are unresponsive to 
narcotic analgesics 

c)  Adult: 
1)  Four severely debilitated cancer patients with neuropathic pain were reported to be more 
comfortable following rectal administration of unmodified DOXEPIN capsules. Serum concentrations of 
N-desmethyldoxepin after two to five days of treatment with a constant dose of DOXEPIN were 573 
micrograms/milliliter (mcg/mL) and 403 mcg/mL (with 50 milligrams (mg) three times/day), 204 mcg/mL 
(with 50 mg twice a day), and less than 25 mcg/mL (with 25 mg every day) (Storey & Trumble, 1992). 
2)  The combination of PIROXICAM (60 to 120 milligrams orally daily, given with SUCRALFATE 1 to 2 g 
daily) plus DOXEPIN (25 to 225 mg daily) was reported effective in the treatment of advanced cancer 
pain (Cohn et al, 1988). SUCRALFATE given concurrently with PIROXICAM was effective in preventing 
severe gastrointestinal (GI) toxicity. However, several patients did not administer sucralfate concurrently 
with PIROXICAM and developed GI symptoms (GI hemorrhage, gastric ulcer or perforation). It is 
recommended that PIROXICAM and DOXEPIN therapy (with adjunctive SUCRALFATE administration) 
be considered in patients with terminal cancer who are unresponsive to narcotic analgesics. 

 
4.5.B.5   Chronic pain 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Patients with chronic pain have experienced some relief with doxepin therapy  
A review of doxepin as adjunctive therapy for chronic pain has been published by the Boston Pain 
Center (Aronoff & Evans, 1982) 

c)  Adult: 
1)  DOXEPIN (up to 3 milligrams/kilogram/day (mg/kg)) for pain relief was better than placebo in 60 
patients with chronic low back or cervical pain and depression (Hameroff et al, 1984). Relative to the 
percent of time the pain was felt, effect of pain on sleep, and muscle tension, DOXEPIN was slightly 
better than placebo at 1 week, and significantly better at 6 weeks. Benefit was most consistently derived 
when the daily dose was at least 2.5 mg/kg, and the combined DOXEPIN/desmethyldoxepin plasma 
level exceeded 70 ng/mL. The proposed mechanism, as demonstrated by the laboratory, was enhanced 
enkephalin activity. 

 
4.5.B.6   Cocaine-induced anxiety disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Not effective in the treatment of panic attacks associated with cocaine abuse 
c)  Adult: 

1)  The use of tricyclic antidepressant therapy in 10 patients with cocaine-induced panic attacks resulted 
in extreme anxiety and had to be discontinued (Louie et al, 1989). One patient improved after doxepin 
50 milligrams/day (mg/day) but, at higher doses, became severely confused and panicky and had to be 
hospitalized. Another patient had a partial response to trazodone 150 mg/day and did not want to be 
switched to another agent. Other agents used in this patient population included amitriptyline, 
desipramine, and nortriptyline. Thus, heterocyclic antidepressants were not well tolerated except for 
trazodone and low doses of doxepin, two medications with relatively high serotonergic re-uptake 
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blockade. 
 
4.5.B.7   Complex regional pain syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Topical doxepin reduced the symptoms of complex regional pain syndrome CRPS, including pain, 
discoloration, and thermal and mechanical allodynia 

c)  Adult: 
1)  A 32-year-old woman attained relief of symptoms of complex regional pain syndrome (CRPS) with 
topical application of doxepin 5% cream (Xepin(R)). After a fall on her left wrist, the woman developed 
the symptoms of CRPS, although the wrist was not broken. In addition to burning dermatomal pain, she 
showed blue discoloration, hyperhidrosis, and mechanical and thermal allodynia. A stellate ganglion 
block on the left side gave significant reduction in symptoms for 4 weeks. A second block provided 
similar relief. Topical application of doxepin cream twice daily reduced her symptoms significantly after 
2 weeks. Each time she omitted using the cream for more than 5 days, her symptoms returned. In 
addition to reducing the pain, it decreased the thermal and mechanical allodynia and the discoloration 
(McCleane, 2002). 

 
4.5.B.8   Cyclical vomiting syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Tricyclic antidepressant therapy, including DOXEPIN, may be beneficial in treating CYCLIC VOMITING 
SYNDROME 

c)  Adult: 
1)  In a retrospective case series (n=17), adults with CYCLIC VOMITING SYNDROME (CVS) were 
shown to derive benefit from treatment with low-dose tricyclic antidepressants (open-label), including 
DOXEPIN (median dose 50 milligrams (mg) daily; range 25 to 150 mg). However, a comparison group 
of 37 patients with usual functional nausea and vomiting had superior results from tricyclic-
antidepressant therapy compared with those with CVS. Of the 17 patients with CVS, 3 (17.6%) 
achieved complete remission, and 10 (58.8%) attained partial response (decreased intensity of 
symptoms, decreased cycle frequency, or shortening of cycles). Of 7 patients who used doxepin, 6 
experienced remission or improvement -- the same response as 7 patients given amitriptyline. No 
patient responded to desipramine (0 of 3) or imipramine (0 of 1), with 4 of 4 responding to nortriptyline. 
Of the patients with functional nausea and vomiting treated with tricyclic antidepressants, 19 of 37 
(51.4%) achieved complete remission and 12 (32.4%) showed partial response. The authors suggest 
that the pathophysiology of CVS might be similar to that of migraine headache (Prakash & Clouse, 
1999). 

 
4.5.B.9   Depression - Opioid dependence 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

DOXEPIN reduced the craving for HEROIN, nervousness, and the use of amphetamines 
c)  Adult: 

1)  Doxepin was superior in the treatment of depression when compared with placebo in a 5-week trial 
as adjunctive treatment in a methadone maintenance program. Only 46 of 76 patients completed the 
study. Relative to several depression parameters, doxepin was shown better than placebo. Doxepin did 
not significantly increase the incidence or severity of adverse effects to methadone (Titievsky et al, 
1982) 
2)  DOXEPIN was efficacious in HEROIN addicts with associated anxiety and depression. Doses of 100 
to 150 mg daily for periods of longer than 4 weeks significantly decreased symptoms of anxiety and 
depression as measured by the Hamilton depression rating scale (Woody et al, 1975). 

 
4.5.B.10   Detrusor instability of bladder 
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a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in the treatment of detrusor overactivity in women 
c)  Adult: 

1)  DOXEPIN caused a significant decrease in the nighttime micturition frequency and the nighttime 
incontinence episodes. Cystometric parameters improved significantly during treatment with DOXEPIN. 
The authors concluded that DOXEPIN seems to offer a new alternative in the pharmacological 
treatment of detrusor overactivity and associated symptoms (Lose et al, 1989). 
2)  In this randomized, double-blind, placebo-controlled study of DOXEPIN, 19 females with detrusor 
overactivity and associated symptoms who had failed to respond to conventional pharmacotherapy, 
obtained relief ascribed to the ability of DOXEPIN to improve storage failure by decreasing bladder 
contractility and/or decreasing sensory input (Lose et al, 1989). DOXEPIN caused a significant 
decrease in the nighttime micturition frequency and the nighttime incontinence episodes (p less than 
0.05). Cystometric parameters improved significantly during treatment with DOXEPIN. The authors 
concluded that DOXEPIN seems to offer a new alternative in the pharmacological treatment of detrusor 
overactivity and associated symptoms. 

 
4.5.B.11   Disorder of gastrointestinal tract 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category A 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

An effective alternative in treating IRRITABLE BOWEL SYNDROME  
Other types of epigastric distress have also reportedly responded to therapy 

c)  Adult: 
1)  A meta-analysis of controlled clinical trials related to the use of antidepressants for the treatment of 
functional gastrointestinal (GI) disorders concluded that this type of therapy (primarily tricyclic 
antidepressants) is efficacious in some patients. Included were 11 trials published between 1978 and 
1998 focused on antidepressant therapy in irritable bowel syndrome (8) and dyspepsia (non-ulcer) (2); 
one study included patients with either disorder. Among the medications studied were amitriptyline (3), 
trimipramine (3), desipramine (2), DOXEPIN (1), mianserin (1), and either clomipramine or mianserin 
(1). All of the trials compared the treatment drug against placebo. In 8 studies using a dichotomous 
outcome measure, ie, response to treatment, the odds ratio for improvement with therapy was 4.2. In 7 
studies using a continuous variable of pain scores, the standardized mean improvement in pain 
averaged 0.9 standard deviation (SD) (means for the treatment and control groups divided by the SD). 
Pooling of the risk difference indicated that 3.2 patients needed to be treated for 1 to experience 
symptom improvement. The authors were uncertain if the improvement in GI symptoms was an 
independent action of the drugs or if the improvement reflected the effects of the drugs on the 
psychological outlook of the recipients (Jackson et al, 2000). 
2)  A nondepressed patient obtained relief from irritable bowel syndrome, resistant to other therapies, 
while receiving DOXEPIN 150 milligrams/day (Gartrell & Mosbacher, 1982). Another similar case with 
similar results was reported (Pies, 1983). 
3)  Doxepin relieved 2 cases of epigastric distress (Shen et al, 1983). A 77-year-old man with an 8-year 
history of severe, unremitting epigastric distress experienced significant relief on DOXEPIN 100 
milligrams/day. Similar results were observed in a 55-year-old man after initiation of DOXEPIN 125 
milligrams/day. 

 
4.5.B.12   Disorder of oral mucous membrane - Pain 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Mucosal local doxepin rinse relieved mucosal pain caused by cancer or cancer treatment for more than 
3 hours 

c)  Adult: 
1)  An oral rinse of doxepin solution gave relief of pain to patients with oral mucosal damage. In an 
single-dose, open trial, 41 patients with oral mucosal pain resulting from cancer or cancer treatment 
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rinsed their mouths for 1 minute with 5 milliliters (mL) of doxepin suspension 5 milligrams/mL. At 15 
minutes post- rinsing, mean pain reduction was 60% (p less than 0.01), and at 3 hours, 25% (p less 
than 0.05). By 24 hours, pain had returned to pre-rinse levels. Thirty-five percent of patients reported 
absence of fatigue, 13% mild fatigue, 20% moderate, 16% moderate-to-severe, and 16% severe 
(Epstein et al, 2001). 

 
4.5.B.13   Insomnia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Used as a sedative-hypnotic, however, benzodiazepines are usually recommended for patients with 
sleep disturbances 

c)  Adult: 
1)  GENERAL INFORMATION 

a)  Doxepin has been promoted as a sedative-hypnotic for all patients, whether they have 
underlying symptoms of anxiety and depression or not. One manufacturer has indicated that 
doxepin is recommended for sleep disturbances that accompany anxiety neurosis and depression, 
but not for patients with INSOMNIA as the only disorder (Prod Info Sinequan(R), 1989). Doxepin 
does have marked sedative effects, similar to those of amitriptyline (Hollister, 1972; Ayd, 1969), 
and studies have shown that somnolence occurs in up to 19% of those on chronic treatment (Pitts, 
1969a); (Belsasso, 1969; Gallant, 1969). These studies have most likely prompted the use of the 
drug as a sedative hypnotic. Indeed, some have recommended the drug be administered at 
bedtime because of its noticeable sedative and hypnotic properties, but this advice was referred to 
patients with emotional disorders or depression (Belasso et al, 1969). Doxepin also has been 
reported to produce insomnia, excitement, restlessness, agitation, euphoria, and anxiety which are 
certainly not the most desirable effects of a sedative (Pitts, 1969a). 

2)  In a randomized, double-blind, placebo-controlled trial, doxepin improved sleep and working ability in 
patients with chronic primary insomnia more than did placebo but was associated with more rebound 
insomnia upon discontinuation. Patients with DSM-IV primary insomnia (mean duration 11 years) were 
treated either with placebo (n=20) or doxepin 25 to 50 milligrams/night for 4 weeks. Polysomnographic 
measures showed improved sleep efficiency, increased total sleep time, and decreased time of wake-
after- sleep-onset (WASO) with doxepin (relative to baseline and to values of placebo-treated patients, 
p less than 0.01 or better for all comparisons) at the first night of treatment. Improvements persisted at 
day 28 of treatment. Sleep efficiency with doxepin was 89% at day 1 and throughout treatment 
(compared to 78% at baseline). Average total sleep time with doxepin at day 28 was 7.1 hours (vs 6.3 
hours at baseline). With discontinuation of treatment, the number of doxepin-treated patients 
experiencing rebound on 3 or more sleep parameters was significantly greater than the number of 
placebo-treated patients experiencing rebound (p less than 0.05) for the 3 nights of acute withdrawal. At 
night 42 (2 weeks without treatment), some sleep parameters in the doxepin group were better than at 
baseline (sleep efficiency, p less than 0.05; WASO, p less than 0.01), and none was worse. Frequency 
of adverse events did not differ significantly for the 2 groups. Dry mouth, dizziness, and somnolence 
tended to be more pronounced in the doxepin group, and diarrhea, dyspepsia, anorexia, sweating, and 
common colds more frequent in the placebo group. Sleep improvements with doxepin were rated slight 
or moderate by the authors (Hajak et al, 2001). 
3)  In June, 1971, three separate studies concerning the treatment of nondepressed insomniacs with 
doxepin were presented at the First International Congress, The Association for Psychophysiological 
Study of Sleep. Baseline sleep patterns, established while the patients received a placebo, were 
compared with sleep patterns recorded while receiving doxepin 25 or 50 milligrams at bedtime for 2 
weeks. Each investigator reported a decrease in all the patient's REM sleep and awake time while 
receiving doxepin. During the placebo withdrawal administration, each patient experienced REM 
rebound. The authors did note a slight decrease of doxepin's effectiveness as the trials continued, 
however, they concluded that tolerance to drowsiness did not develop (Pers Comm, 1989). Because 
drug exposure lasted only 14 days, surmising that tolerance does not develop to doxepin therapy 
seems premature. No studies could be found indicating that tolerance occurs to the sedative effects. 
Tolerance to the drowsiness has been reported by Roerig, one manufacturer of doxepin, thus until 
proven otherwise tolerance to the sedative effects is assumed to occur (Prod Info Sinequan(R), 1999). 
4)  DOXEPIN had a positive effect on sleep disturbances in 9 patients with depression accompanied by 
disorders of sleep. DOXEPIN 75 and 150 milligrams/day improved sleep efficiency as evidenced by 
decreased sleep latency and increased total sleep time (Roth et al, 1982). 
5)  One study reported using doxepin 100 milligrams for treating insomnia in heroin addicts receiving 
clonidine to alleviate withdrawal symptoms. The investigators did not report the success rate for treating 
insomnia, however, doxepin seem to be beneficial for inhibiting the peripheral hypotensive actions of 
clonidine (Schanda et al, 1983). 
6)  Long-term side effects of doxepin were assessed in 1706 patients who received the drug for periods 
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of a few weeks to 22 months (mean 3.3 months) in doses ranging from 25 to 600 milligrams daily. The 
most common side effects (greater than 2%) consisted of: drowsiness (17.4%), anticholinergic effects, 
mostly dry mouth (22.9%), extrapyramidal symptoms, usually in high doses (6.3%), dizziness (5.9%), 
hypotension (2.8%), tachycardia (2.6%), gastrointestinal effects (3.7%), and insomnia (2.1%). No 
abnormalities in WBC, Hgb, Hct or evidence of BLOOD DYSCRASIAS were reported in the more than 
800 patients for whom blood tests were done. AST, ALT, and ALKALINE PHOSPHATASE values were 
abnormal in only a few of the patients tested (less than 1%) (Pitts, 1969a). 

 
4.5.B.14   Nicotine dependence 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Doxepin may be a useful adjunct in smoking cessation 
c)  Adult: 

1)  DOXEPIN was efficacious in the treatment of NICOTINE WITHDRAWAL (Edwards et al, 1990). 
DOXEPIN was given to 8 patients prior to smoking cessation with the following regimen: 25 milligrams 
at bedtime initially and titrated in increments of 25 milligrams every third day to reach a target dose of 
150 milligrams. When 150 milligrams/day was maintained for 1 week, patients were instructed to 
terminate smoking. Twenty-one patients were instructed to begin smoking cessation after the initial visit. 
Dropouts were more frequent in the patients that did not receive DOXEPIN (72% compared with 50% in 
the DOXEPIN patients). DOXEPIN significantly suppressed symptom frequency during the first and 
second week as compared with the patients who did not receive DOXEPIN. 
2)  A 5-week pilot study revealed that DOXEPIN therapy was useful in nicotine withdrawal (Whelan & 
Davis, 1990). Of the original 8 subjects treated with DOXEPIN and 21 controls, only 4 of the DOXEPIN 
group and 6 controls finished the study. DOXEPIN reduced the severity of symptoms during the first 2 
weeks but there was no significant difference in the last 3 weeks. 
3)  DOXEPIN was reported effective in achieving smoking cessation in a small double-blind study 
involving 19 adults (Murphy et al, 1990; Edwards et al, 1989). Prior to smoking cessation, the DOXEPIN 
(or placebo) was given in doses of 50 milligrams daily for 3 days, then 100 milligrams daily on days 4 
through 6, followed by 150 milligrams daily from day 7 to 21. On day 22, subjects stopped smoking and 
DOXEPIN 150 milligrams daily or placebo was continued for an additional 4 weeks. The study 
medication was given at bedtime. Smoking cessation was achieved in all of the 9 subjects treated with 
DOXEPIN 7 days after stopping smoking and was maintained in 7 of the subjects at 9 weeks; only 1 of 
10 placebo subjects reported cessation. A precessation DOXEPIN serum level higher than 10 ng/mL 
was associated with cessation of smoking in this study. In the 2 DOXEPIN subjects reporting relapse, 
DOXEPIN levels were less than 10 ng/mL. DOXEPIN appeared to reduce the intensity of cigarette 
craving (2.8 +/- 1.7 for DOXEPIN users versus 5.1 +/- 0.8 for placebo). Substantial weight gain was 
observed in subjects treated with DOXEPIN who were able to stop smoking (mean, 11.7 pounds). It is 
suggested that the weight gain attributable to cessation of smoking was most likely compounded by 
weight gain secondary to DOXEPIN use. This small study suggests that DOXEPIN may have a role in 
assisting smoking cessation. 

 
4.5.B.15   Peptic ulcer disease 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in the treatment of peptic ulcer disease due to its histamine blocking activity 
c)  Adult: 

1)  Tricyclic antidepressants have anti-histamine blocking properties, however, standard H2 antagonists 
are recommended for the treatment of peptic ulcer disease. For peptic ulcer disease, doxepin has been 
as effective as cimetidine (Shrivastava et al, 1985a; Ruud et al, 1982; Hoff et al, 1981) and doxepin was 
effective in patients who had failed cimetidine (Shrivastava et al, 1985a; Mangla & Pereira, 1982). 
2)  Doxepin was superior to placebo in a study of the effect of doxepin on gastric acid and salivary 
secretion in patients with asymptomatic, chronic duodenal ulcer disease. Seven patients received either 
50 or 100 milligrams doxepin or placebo, and were evaluated at 3.5, 5.5, 7.5, and 9.5 hours after drug 
administration. Both gastric acid and salivary secretion were decreased significantly more by doxepin 
than placebo, but no statistically significant differences were seen between the 2 doses of doxepin 
(Brown-Cartwright et al, 1986). 

 
4.5.B.16   Post-prandial hypoglycemia 
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a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Has reduced symptoms of postprandial symptomatic hypoglycemic. 
c)  Adult: 

1)  DOXEPIN reduced symptoms of postprandial symptomatic hypoglycemic in 32 subjects (Lechin et 
al, 1991). There was a 4-week baseline period followed by an 8-week study with DOXEPIN 25 
milligrams being substituted for placebo. During the placebo period, all patients showed hypoglycemia, 
hyperinsulinemia, and disorders of plasma neurotransmitters during the oral glucose tolerance test 
when compared with control subjects. The subjects were divided into 3 separate groups according to 
different blood levels of neurotransmitters. Groups I and II showed low basal noradrenalin/adrenalin 
ratios and low serotonin levels. Group III had a high noradrenalin/adrenalin ratio with a raised serotonin 
level and all subjects showed severe dysthymic depression. The symptoms of postprandial 
hypoglycemia did not correlate with a low glucose level but rather an imbalance in the neurotransmitter 
levels. Serotonin and noradrenalin stimulate hypothalamic activity which reduces pituitary-
adrenocortical functioning. This in turn reduces the adrenaline level and causes hypoglycemia. All 32 
subjects showed pituitary-adrenocortical hyperactivity before treatment. After treatment with DOXEPIN 
they were all asymptomatic. 

 
4.5.B.17   Posttraumatic stress disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Tricyclic antidepressant therapy including doxepin has been reported beneficial in the treatment of 
posttraumatic stress disorder in COMBAT VETERANS (Falcon et al, 1985) 

c)  Adult: 
1)  Posttraumatic stress disorder due to trauma, burns, rape, and other noncombat physical insults have 
been treated with antidepressants. A 36-year-old male suffered posttraumatic stress disorder several 
months after receiving second and third degree burns in a truck fire. The patient responded well to 
DOXEPIN (daily doses of 50 milligrams (mg) to start, increasing to 300 mg, then tapering to 50 mg) 
over a period of 1 year (Blake, 1986). 

 
4.5.B.18   Pruritus (Moderate), Due to atopic dermatitis or lichen simplex chronicus 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes (5% cream); Pediatric, no 
Efficacy: Adult, Effective; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIa; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

DOXEPIN cream reduces the pruritus associated with atopic dermatitis and lichen simplex 
chronicus  
Topical DOXEPIN combined with corticosteroids improves treatment results  
Topical doxepin reduced erythema and itching in chronically pruritic burn wounds 
Eliminated recalcitrant lichen simplex in a child (Thomson & Highet, 2001) 

c)  Adult: 
1)  GENERAL INFORMATION 

a)  Doxepin cream 5% is indicated for the short-term treatment (up to 8 days) of moderate pruritus 
in adult patients with atopic dermatitis or lichen simplex chronicus. The use of doxepin cream in 
children is not recommended (Prod Info Zonalon(R), 2004). In two multi-center, double-blind, 
placebo-controlled studies, atopic dermatitis, lichen simplex chronicus, and other eczemas were 
successfully treated with doxepin cream in 559 adults (Tech Info Zonalon(R), 1994). 

2)  MONOTHERAPY 
a)  Topical doxepin therapy effectively reduced erythema and itching in chronically pruritic burn 
wounds. In a prospective, randomized study, thirty-one patients reporting itch in healed burns 4 to 
12 months of age (mean, 7 months) received either ongoing standard care with oral antihistamines 
(ie, diphenhydramine, hydroxyzine) or topical 5% doxepin cream applied 4 times daily to affected 
area(s) for 3 months. Both groups used a skin moisturizer two to three times daily during the study. 
Patients rated itch and erythema daily using a visual analog scale. Patients in the doxepin 
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treatment group had significantly greater reductions in itching and erythema at 1, 8, and 12 weeks 
as compared with the standard care group. Itching completely stopped in 75% of doxepin-treated 
patients compared to only 20% of standard care patients. Mild to moderate somnolence was 
reported in both groups (Demling & DeSanti, 2003). 
b)  Doxepin cream 5% was superior to placebo (ie, vehicle only) in 270 patients with moderate to 
severe atopic dermatitis with pruritus in a double-blind, randomized, vehicle-controlled trial lasting 
seven days. Eighty-five percent of patients receiving the active cream reported relief of pruritus, 
compared with 57% using the vehicle only. Localized stinging and burning requiring discontinuation 
in 37 doxepin and 3 placebo patients, were the only significant side effects (Drake et al, 1994). 
c)  In two multicenter, double-blind, placebo-controlled studies, atopic dermatitis, lichen simplex 
chronicus, and other eczemas, were successfully treated by DOXEPIN cream in 559 adults (Tech 
Info Zonalon(R), 1994). 
d)  Oral DOXEPIN has been effectively used to treat chronic urticaria in numerous clinical trials 
(Gupta et al, 1987; Goldsobel et al, 1986; Harto et al, 1985); (Greene et al, 1985)(Neittaanmaki et 
al, 1984a), however, few trials using topical preparations have been published. In one double-blind 
study, 40 subjects were injected with 8 different dilutions of histamine. Sixty-eight percent showed 
relief from itching with a 5% topical solution of DOXEPIN, compared to 53% with 
DIPHENHYDRAMINE and 25% with vehicle alone (Bernstein et al, 1981). 

3)  COMBINATION THERAPY 
a)  Patients with pruritic atopic dermatitis responded more promptly and their symptoms improved 
to a significantly greater extent when topical DOXEPIN was added to HYDROCORTISONE or 
TRIAMCINOLONE therapy compared with topical corticosteroid monotherapy. In a randomized, 
double-blind, multi-center trial, cream was applied 4 times daily for 8 days: hydrocortisone 2.5% 
(HC, n=83); triamcinolone 0.1% (TR, n=90); doxepin 5% plus HC 2.5% (n=86); and doxepin 5% 
plus TR 0.1% (n=90). Patient-rated visual analog scores for pruritus severity had declined by 8% 
and 10.7% for HC- and TR-treated patients at 12 hours after initiation of therapy. At the same time, 
mean reductions in the doxepin-HC and doxepin-TR groups were 31.6% and 22.4%, respectively 
(p less than 0.001; p=0.07). On day 2, pruritus relief was noted in 46.7%, 66.7%, 70.4%, and 
79.1%, respectively, for groups receiving HC, TR, doxepin-HC, and doxepin-TR, according to 
physician ratings (p=0.01 doxepin-HC vs monotherapy; p=0.027, doxepin-TR vs monotherapy). 
Common side effects of the corticosteroids were local stinging or burning (not improved by 
doxepin). Mild and transient drowsiness occurred in 38% and 10% of patients using doxepin plus 
HC or TR, respectively; rates were 9% and 5% with single-agent corticosteroid therapy (Berberian 
et al, 1999). 

d)  Pediatric: 
1)  Recalcitrant lichen simplex in a 3-year-old boy was resolved by application of 5% doxepin cream. At 
age 1 year, the boy had intense pruritus of the lower left leg. With persistent scratching, the area 
developed lichen simplex, which was effectively treated with emollients. At 2 years of age, he had a 
recurrence, which did not respond to potent topical preparations and occlusive wraps, including 
mometasone ointment, hydrocolloid dressings, tar bandages, and clobetasol propionate, because the 
child would remove the dressings. At age 3 years, the boy was treated with 5% doxepin cream in an 
attempt to break the "itch- scratch cycle." Within 24 hours of doxepin application, scratching stopped, 
and at 14 days, there was complete resolution. No side effects were observed. In particular, there was 
no sedation (the principal side effect observed with topical doxepin) (Thomson & Highet, 2001). 

 
4.5.B.19   Psychogenic headache 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Beneficial results of DOXEPIN have been reported in patients with PSYCHOGENIC HEADACHE 
c)  Adult: 

1)  Beneficial results of DOXEPIN were reported in patients with PSYCHOGENIC HEADACHE following 
anxiety/depressive illnesses (Okasha et al, 1973). Doses of 10 milligrams three times/day were 
administered and dosage increased when required by 2 mg daily after 2 weeks at weekly intervals. The 
study lasted 8 weeks, and by the fourth week the majority of patients noticed marked improvement. 
When compared with AMITRIPTYLINE and DIAZEPAM, DOXEPIN was the only drug with a highly 
significant effect on headache, anxiety, and depression. The investigators speculate that superiority of 
DOXEPIN may be attributed to its effect as an antianxiety agent, antidepressant, and central muscle 
relaxant. 

 
4.5.B.20   Urticaria 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
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Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in the treatment of urticaria 
c)  Adult: 

1)  Oral DOXEPIN 10 to 30 milligrams daily has been effective in the treatment of IDIOPATHIC COLD 
URTICARIA, effectively suppressing the wheal and itching responses and shortening the duration of the 
wheal response in the ice cube test (Neittaanmaki et al, 1984a). 
2)  Oral DOXEPIN 5 milligrams twice a day was effective in the treatment of chronic idiopathic 
URTICARIA in a controlled study. Oral MEQUITAZINE (a phenothiazine antihistamine) 5 mg twice a 
day was equally effective (Harto et al, 1985; Ledo et al, 1985). 
3)  Oral DOXEPIN 25 milligrams three times a day was effective in the treatment of CHRONIC 
IDIOPATHIC URTICARIA in a placebo-controlled trial involving 16 adult patients (Goldsobel et al, 
1986). Patients were randomly assigned to receive either DOXEPIN or placebo for 4 weeks; each group 
was then crossed over for the next 4 weeks. DOXEPIN was associated with fewer waking hours with 
lesions, and less angioedema and swelling as compared to placebo-treated patients. Daily 
antihistamine use was less in patients treated with DOXEPIN. Lethargy was observed during DOXEPIN 
therapy but decreased with continued use of the drug; dry mouth and constipation were also reported. 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Amitriptyline 

Amitriptylinoxide 

Amoxapine 

Bupropion 

Capsaicin 

Chlordiazepoxide 

Cimetidine 

Cinnarizine 

Clomipramine 

Clovoxamine 

Desipramine 

Diazepam 

Diphenhydramine 

Dothiepin 

Fluoxetine 

Imipramine 

Loxapine 

Maprotiline 

Mianserin 
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Nomifensine 

Opipramol 

Paroxetine 

Perphenazine/Amitriptyline Hydrochloride 

Trazodone 

Trimipramine 

 
4.6.A   Amitriptyline 

 
4.6.A.1   Depression 

a)  Clinical studies have shown that doxepin and amitriptyline are of comparable efficacy in depression; side 
effects have occurred with greater frequency in patients receiving amitriptyline (Toru et al, 1972; Bianchi et 
al, 1971; Solis et al, 1970). 
b)  In one study, amitriptyline-perphenazine produced significantly greater improvement than doxepin on 
several measures of psychiatric tests. The combination also produced a greater incidence of sedation and 
anticholinergic side effects (Rickels et al, 1982a). Doxepin 100 to 150 milligrams/day was compared with a 
combination of amitriptyline 100 to 150 milligrams/day plus perphenazine 8 to 12 milligrams/day in 130 
depressed, nonpsychotic outpatients over a period of 4 weeks. 
c)  Four antidepressants were used in a group of 116 private practice patients suffering from depression 
associated with chronic or recurrent pain. Dosage range was 150 to 300 milligrams/day, and the 
antidepressant was changed if necessary to get an adequate response. The response to the 4 
antidepressants was not statistically significantly different: doxepin 17 of 22 (77%); imipramine 33 of 44 
(75%); amitriptyline 21 of 25 (84%); and desipramine 34 of 44 (75%). A significant response was a 50% 
reduction in pain judged subjectively (Lindsay & Wyckoff, 1981). 
d)  Doxepin was compared with amitriptyline in acutely depressed patients using cortical evoked potentials 
as the measurement of success (Friedman et al, 1980). Many depressed patients have a magnified 
perception of intervisity to a stimulus; thus, often they complain of pain which to others might be described 
as discomfort. In 33 patients, baseline potentials were measured after 1 week of placebo therapy, then they 
received 150 milligrams/day of either doxepin or amitriptyline. Five visual and 5 auditory evoked potentials 
were recorded. Doxepin reduced the amplitudes of the evoked potentials significantly. Amitriptyline had a 
similar, but insignificant effect. 
e)  One author reported that doxepin showed faster pharmacologic activity and greater antidepressive and 
anxiolytic effects than amitriptyline (Solis et al, 1970). 

 
4.6.B   Amitriptylinoxide 

 
4.6.B.1   Depression 

a)  Doxepin and amitriptylinoxide, in doses of 180 to 360 milligrams/day, had a similar efficacy in a four-
week study involving 44 inpatients with severe depression. Efficacy was judged on several rating scales. 
The two drugs showed comparable efficacy and there were no significant differences in adverse effects 
(Konig et al, 1994). 

 
4.6.C   Amoxapine 

 
4.6.C.1   Mixed anxiety and depressive disorder 

a)  Amoxapine 160 milligrams/day (maximum dose) was compared with doxepin 130 milligrams/day 
(maximum dose) in the treatment of mixed anxiety/depression in 142 patients. Twenty-four to 31 of 
amoxapine-treated subjects (n=71) and 16 to 24 of doxepin-treated subjects (n=71) receiving doxepin were 
identified as improved after 4 weeks. Amoxapine achieved a more rapid response. Side effects between the 
2 treatments were comparable; however, doxepin caused more constipation (Hekimian et al, 1983). 

 
4.6.D   Bupropion 

 
4.6.D.1   Depression 

a)  Bupropion 300 to 450 milligrams daily was reported similar in efficacy to doxepin 100 to 225 milligrams 
daily in the treatment of major depressive disorder in a double-blind study involving 147 outpatients 
(Feighner et al, 1986). Doxepin, however, improved sleep better than bupropion; anticholinergic side effects 
were more frequent with doxepin as compared with bupropion, as was increased appetite and weight gain. 
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4.6.E   Capsaicin 
 
4.6.E.1   Chronic pain - Neuropathic pain 

a)  Topical doxepin hydrochloride, topical capsaicin, or the combination of the 2 all provided analgesia in 
chronic human neuropathic pain (CNP), in contrast to placebo. In a randomized, double-blind, placebo-
controlled trial, 200 patients with CNP were given placebo cream, 3.3% doxepin hydrochloride cream, 0.25% 
capsaicin cream, or a cream containing 3.3% doxepin and 0.25% capsaicin. Patients were to apply a volume 
of cream approximately equal in size to a grain of rice 3 times daily to the painful area for 4 weeks. Overall 
pain was unchanged in the placebo group. In the other 3 groups, overall pain decreased from approximately 
7 to approximately 6 on a pain scale ranging from 0 to 10 (p less than 0.001 for all drug groups). Scores for 
burning pain were unchanged in the placebo group but increased in all 3 drug groups at week 1 and, though 
diminishing somewhat thereafter, remained significantly above that of the placebo group. Sensitivity was 
unchanged by placebo and doxepin but declined significantly, beginning in the first week, with both 
capsaicin (p less than 0.001) and doxepin/capsaicin (p less than 0.01) treatments. Shooting pain was 
reduced by the capsaicin treatments but not by doxepin or placebo. Ten percent of patients in the doxepin 
group and 5% in the doxepin/capsaicin group complained of drowsiness, suggesting the systemic absorption 
of doxepin. A burning sensation was reported by 81% of those in the capsaicin and by 61% of those in the 
doxepin/capsaicin group (McCleane, 2000). 

 
4.6.F   Chlordiazepoxide 

 
4.6.F.1   Anxiety 

a)  Most clinical studies to date have indicated that doxepin has proven as useful as chlordiazepoxide in 
patients with anxiety neurosis (Simeon et al, 1970; Kingstone et al, 1970; Johnstone & Claghorn, 1968). At 
this point doxepin can not be recommended over chlordiazepoxide or other benzodiazepines in neurotic 
anxiety but is recommended as the drug of choice in patients with mixed anxiety-depression states (Pinder 
et al, 1977c). 

 
4.6.G   Cimetidine 

 
4.6.G.1   Duodenal ulcer disease 

a)  In a double-blind randomized study of 21 patients, doxepin (50 milligrams at bedtime for 1 week, followed 
by 100 milligrams at bedtime) was comparable with cimetidine 300 milligrams four times a day for the 
treatment of duodenal ulcers (Shrivastava et al, 1985). After 6 weeks, the average ulcer size decreased by 
97% in both groups. Interestingly, doxepin was significantly more effective in women than in men, while 
cimetidine was more effective in men than in women. Further large studies are needed to confirm whether 
there truly exists a sex-related difference in ulcer healing, especially with doxepin. 

 
4.6.H   Cinnarizine 

 
4.6.H.1   Urticaria 

a)  A randomized, double-blind, crossover trial in 10 patients with primary acquired idiopathic cold urticaria 
compared the effects of cinnarizine 10 milligrams (mg) three times daily with doxepin 10 mg three times 
daily and placebo. Each arm of therapy lasted two weeks. Eight patients considered doxepin superior to 
cinnarizine. Cinnarizine provided some symptom relief in five patients, and was ineffective in four. One 
patient discontinued cinnarizine therapy due to excessive fatigue. Placebo produced no symptom relief 
(Neittaanmaki et al, 1984). 

 
4.6.I   Clomipramine 

 
4.6.I.1   Dysthymia 

a)  Results were equivocal in a study that compared clomipramine and doxepin (75 milligrams/day of either) 
in a group of 66 patients with neurotic depression. Patient-rated measures did not show a superior agent. 
Clomipramine was rated better by physician-rated measures. There were no significant differences in side 
effects (Kornhaber & Horwitz, 1984). 
b)  Doxepin (25 milligrams three times a day) and clomipramine (25 milligrams three times a day), were 
more effective than L-tryptophan (500 mg three times a day) in 42 neurotically-depressed patients. The 
findings of the study were that doxepin and clomipramine resulted in more responses than L-tryptophan, 
therapeutic blood levels of clomipramine and doxepin were much smaller than those found in endogenously 
depressed patients, that responders had a significantly higher blood level of the two than non-responders at 
21 days, and that the response to clomipramine, but not doxepin, parallelled its accumulation in the blood. 
(Linnoila et al, 1980). 

 
4.6.J   Clovoxamine 

 
4.6.J.1   Depression 

a)  SUMMARY: Clovoxamine offered no clinical advantage over doxepin in the treatment of major 
depression in one small double-blind study. 
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b)  In a small, double-blind study (n=34), clovoxamine 150 to 300 milligrams daily was generally comparable 
in efficacy with doxepin 75 to 150 milligrams daily in the treatment of major depression (Lodge & Freeman, 
1986). However, doxepin was statistically superior to clovoxamine with regard to improvement of the 
anxiety/somatization component of Hamilton Rating Scale for Depression (HAM-D) during the first week of 
treatment. In addition, patient assessments of the response to treatment were highly in favor of doxepin; 
97% of doxepin-treated patients indicated they had improved significantly compared to only 50% in the 
clovoxamine group. Adverse effects were similar in each group, although headache, sweating, and 
anticholinergic symptoms tended to occur more frequently with clovoxamine. Analysis of pretreatment data 
in this study indicated more severe depression in the clovoxamine group, which may have influenced results 
reported. However, several patients with severe psychotic depression were also treated effectively with 
clovoxamine, suggesting efficacy of the drug in this subgroup. A larger and placebo-controlled study 
comparing these agents is needed. 

 
4.6.K   Desipramine 

Chronic pain 

Endogenous depression 

 
4.6.K.1   Chronic pain 

a)  Desipramine and doxepin had similar efficacy in treating depression and doxepin was more effective than 
desipramine in the treatment of pain severity in one study (Ward et al, 1984). Desipramine (mean dose 173 
milligrams/day) was compared with doxepin (mean dose 188 milligrams/day) in 36 patients with depression 
and chronic back pain. Both drugs produced equal responses in depression ratings. Pain severity showed a 
better response to doxepin. 
b)  Four antidepressants had similar efficacy in a group of 116 private practice patients suffering from 
depression associated with chronic or recurrent pain. Dosage range was 150 to 300 milligrams/day, and the 
antidepressant was changed if necessary to get an adequate response. The response to the 4 
antidepressants was not significantly different: doxepin 17 of 22 (77%); imipramine 33 of 44 (75%); 
amitriptyline 21 of 25 (84%); and desipramine 34 of 44 (75%). A significant response was a 50% reduction in 
pain subjectively judged (Lindsay & Wyckoff, 1981a). 

 
4.6.K.2   Endogenous depression 

a)  Doxepin and desipramine were equally effective in a group of 38 patients with a diagnosis of primary 
affective disorder, endogenous depression. Both drugs had equal efficacy, but doxepin had a more rapid 
onset (Amsterdam et al, 1982). 

4.6.K.3   Efficacy 
a)  A prospective study compared oral doses and corresponding plasma levels of doxepin with desipramine 
(as standard reference compound) for 31 patients (19 females, 12 males), mean age 76 (range, 66 to 86). 
The results in eight doxepin-treated patients (25 to 100 milligrams/day) showed zero levels of doxepin or its 
metabolite, desmethyldoxepin, in their plasma. The authors believed that doxepin's reputation for having 
fewer side effects may reflect the low plasma levels achieved at commonly prescribed doses and that at 
more appropriate doses, the side-effect profile may be more in line with standard tricyclics. The authors 
recommend routine monitoring of doxepin levels in the elderly and question poor bioavailability or absorption 
of this tricyclic antidepressant in some patients (Gosselin et al, 1989). 
b)  Desipramine suppressed wheal response for 2 days and flare for one day, whereas doxepin suppressed 
the wheal for 4 days and flare for 6 days in a double-blind, single dose, noncrossover study. Thirty-three 
healthy adult volunteers (32 males, 1 female) received a single, oral 25-milligram dose of desipramine or 
doxepin. The duration of H1-receptor blockade by these two tricyclic antidepressants were compared. 
Results showed significant differences in the suppression of the wheal-and-flare responses to histamine 
between the two drugs (Rao et al, 1988). These results suggest that doxepin should be withheld for at least 
7 days before allergy skin testing. 

 
4.6.L   Diazepam 

 
4.6.L.1   Anxiety 

a)  No significant difference has been observed in clinical trials in patients with anxiety (with or without 
depression) between doxepin and diazepam (d'Elia et al, 1974; Fielding et al, 1969; Kasich, 1969). 
b)  A double-blind, placebo-controlled study of 61 outpatients compared doxepin and diazepam in the 
treatment of anxious and anxious-depressive syndromes (Haskell et al, 1978). After the first week, an 
enhanced sense of well-being was associated with diazepam. By the end of 6 weeks, there was no 
significant difference for altering mood and symptomatology with either drug. Objective evaluation rated 
diazepam more effective than doxepin among anxious patients. Drowsiness was the most common side 
effect. Significant weight gain occurred with doxepin. Possible biases may have been induced by the 
sampling technique, population characteristics, and consequent drop-out rate. 
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4.6.M   Diphenhydramine 

 
4.6.M.1   Urticaria 

a)  Oral doxepin 10 milligrams three times a day was reported significantly superior to oral diphenhydramine 
25 milligrams three times a day in the treatment chronic idiopathic urticaria in a controlled study involving 50 
patients (Greene et al, 1985). Clearing of pruritus and urticarial lesions was observed in 5% and 43% of 
diphenhydramine and doxepin-treated patients, respectively; partial or total control pruritus and hives 
occurred in 10% and 74% of patients, respectively. Doxepin was also associated with significantly less 
sedation than diphenhydramine. 

 
4.6.N   Dothiepin 

 
4.6.N.1   Depression 

a)  Dothiepin and doxepin were similarly effective when administered in single daily doses of 150 milligrams 
in a ten-week, placebo-controlled, double-blind study of 579 outpatients with major depressive disorder with 
psychotic features. Efficacy was judged by several rating scales. Only 341 patients completed the trial. Both 
drug groups were significantly superior to placebo and there were no significant differences between the two 
groups. Dothiepin was superior to doxepin relative to the incidence and severity of adverse events 
(Ferguson et al, 1994). 

 
4.6.O   Fluoxetine 

 
4.6.O.1   Depression 

a)  Doxepin and fluoxetine had similar efficacy in a comparative study involving 80 depressed patients (61 
outpatients, 19 inpatients) diagnosed as having major depressive disorder. The patients received either 
fluoxetine 20 to 60 milligrams/day (mean, 28.9 mg/day) or doxepin 100 to 200 milligrams/day (mean, 146.8 
mg/day). Both treatment groups showed improvement over time, with no difference between fluoxetine and 
doxepin at study termination. The most common side effects of fluoxetine (headache, nausea, and 
insomnia) were in contrast to the pronounced anticholinergic side effects of doxepin (dry mouth, fatigue, 
constipation). Moreover, the significant weight gain associated with doxepin therapy was not seen with 
fluoxetine treatment (Remick et al, 1989). 
b)  Fluoxetine 20 to 80 milligrams daily (once daily or divided twice a day) and doxepin 50 to 200 milligrams 
daily (once daily or divided twice a day or three times a day) had comparable efficacy in the treatment of 
depression in geriatric patients (at least 64 years of age). Each drug was administered in increasing doses 
over the first two weeks of the study, with maintenance doses (up to 80 mg daily of fluoxetine and 200 mg 
daily of doxepin) being determined by the third week; this maintenance dose was given for three more 
weeks (total, six weeks). Both drugs were considered equally effective using the following parameters: 
Hamilton Psychiatric Rating Scale for Depression (HAM-D), Raskin Severity of Depression Scale, Covi 
Anxiety Scale, Clinical Global Impressions severity and improvement, Patient Global Improvement, and 
SCL-58 scales. Both drugs produced significant improvement compared to baseline scores. Fluoxetine was 
associated with a lower degree of drowsiness/sedation, dry mouth, constipation and vision disturbances. 
However, nervousness/anxiety, insomnia, sweating, dyspepsia, and nausea occurred to a greater degree 
with fluoxetine. Body weight decreased with fluoxetine and increased with doxepin (Feighner & Cohn, 1985). 
c)  In one study comparing fluoxetine and doxepin, both drugs were effective in major depressive disorder in 
geriatric patients, with a lower incidence of side effects being observed with fluoxetine (Feighner & Cohn, 
1985). Weight loss occurred with fluoxetine, as compared to weight gain with doxepin, which was statistically 
significant. Heart rate was shown to increase in doxepin-treated patients as compared to decreases in 
fluoxetine-treated patients; this was also a statistically significant difference. Significant improvement in 
depressive symptoms was further demonstrated in a group (n=33) of geropsychiatric patients. Although this 
study only followed patients for a period of one month, significant side effects such as nausea, weight loss, 
and agitation were not noted. Doses of fluoxetine used were 20 mg every other day to 20 mg daily (Orengo 
et al, 1996). 

 
4.6.P   Imipramine 

 
4.6.P.1   Depression 

a)  Imipramine may be slightly more effective than doxepin in the treatment of depression. Ninety-nine 
patients with neurotic depression received imipramine 100 to 200 milligrams/day or doxepin 100 to 200 
milligrams/day for 4 weeks in a double-blind study. Imipramine was superior in 24 of 27 parameters. 
Imipramine was shown to be superior to doxepin in improving the symptoms of anxiety/depression; global 
evaluations showed improvement in 39 of 48 (81%) of imipramine patients and 34 and 49 (69%) of doxepin 
patients (Finnerty et al, 1978). 
b)  In a study involving 79 patients, a higher socioeconomic status and shorter duration of illness were 
indicative of a favorable response to imipramine, whereas a higher response rate to doxepin was found in 
male patients (Finnerty & Goldberg, 1981). 
c)  Amitriptyline was superior to imipramine and doxepin in relation to their effects on interpersonal learning 
in 50 depressed inpatients (Gillis, 1981). All subjects performed better, according to quantitative indices of 
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learning tasks, than patients who received antipsychotic or neuroleptic drugs but no antidepressants. 
Amitriptyline patients scored significantly higher than either imipramine or doxepin patients. 
d)  No significant differences in overall efficacy of the 2 drugs was reported in one study (Kimura, 1972), but 
doxepin 30 to 150 mg daily was superior to imipramine 150 mg daily in neurotic depression, whereas 
imipramine appeared to be superior to doxepin in endogenous depression (Pinder et al, 1977d). 
e)  Similar antidepressant effects of doxepin and imipramine were reported; however, imipramine had a 
more rapid onset of action. Doxepin appeared to have more sustained effects (Hasan & Akhtar, 1971). 

4.6.P.2   Efficacy 
a)  In elderly patients doxepin produces less orthostatic effects than imipramine (10.5 mmHg vs 25.9 
mmHg). The orthostatic effect observed with imipramine was weakly related to dose and did not correlate 
with pretreatment orthostatic hypotension or with duration of treatment (Neshkes et al, 1985). 

 
4.6.Q   Loxapine 

 
4.6.Q.1   Anxiety 

a)  No significant differences were reported between doxepin and loxapine succinate in patients with anxiety 
neurosis (Charlalampous et al, 1974). 

 
4.6.R   Maprotiline 

 
4.6.R.1   Depression 

a)  Single nightly doses of doxepin and maprotiline, 75 to 150 milligrams orally for 6 weeks produced 
moderate to marked improvement in depression in a majority of 47 depressed patients. Both drugs were 
rated equally effective in this double-blind study. Side effects were not significantly different (Anon, 1978). 
b)  Maprotiline and doxepin were equally effective in a double-blind, multicenter trial in 95 depressed 
(neurotic and psychotic) inpatients/outpatients who were randomized into 2 equal groups (Vaisanen et al, 
1978). A dose of 75 milligrams daily of either maprotiline or doxepin was given initially; the dose was 
doubled if needed. Seventy-eight patients completed the three-to-four week trial. The dropout group 
included six due to unwanted effects (2 maprotiline, 4 doxepin), one from each group due to lack of efficacy 
and nine for other reasons (non-cooperation/noncompliance). Almost one-half of the patients in the study 
received additional psychoactive medication including sedatives, neuroleptics, and tranquilizers which were 
not thought to influence the trial. Overall assessment using a five point scale of target symptoms and a 
visual analogue scale showed no statistically significant difference between the two treatment groups. The 
most common side effects in both groups were dry mouth and fatigue. Fourteen patients continued 
treatment with maprotiline after the trial for a mean of 13 weeks (five received maprotiline for 30 weeks) with 
no pathological changes in laboratory values except for a slight rise in liver enzyme levels in two patients 
during initial therapy. 

 
4.6.S   Mianserin 

 
4.6.S.1   Mixed anxiety and depressive disorder 

a)  Mianserin 60 milligrams/day and doxepin 150 milligrams/day had similar efficacy in 60 patients with 
mixed anxiety/depression. After 4 weeks of treatment, there was no consistent difference in efficacy, but a 
higher incidence of side effects occurred in the doxepin group (Khan et al, 1983). 

 
4.6.T   Nomifensine 

 
4.6.T.1   Depression 

a)  Doxepin 186 mg daily was more effective than nomifensine 196 mg daily in treatment of endogenous and 
neurotic depression (Anderson, 1977). Fatigue and dizziness occurred more often with doxepin than 
nomifensine. 

 
4.6.U   Opipramol 

 
4.6.U.1   Depression 

a)  In a randomized double-blind 5-week trial, doxepin was found to be more effective overall than 
opipramol. Patients were diagnosed with one of the following types of depression: neurotic depression, 
psychotic depression, involutional melancholia and senile depression. Eighteen patients were in the 
opipramol group and 22 in the doxepin group. The average dose of doxepin was between 10 and 20 
milligrams (mg)/day and opipramol was between 50 and 100 mg/day. Effects of the drugs were viewed from 
three standpoints: nosologic classification, syndrome classification and individual symptoms. From the 
nosological standpoint, doxepin was significantly more effective; although opipramol was very effective in 
treating patients with involutional melancholia. From the syndrome classification standpoint, doxepin was 
once again better overall. From the individual symptoms standpoint, doxepin was more effective in relieving 
depressive mood, fear, suicidal thoughts, feeling of insufficiency, guilt, insomnia, vegetative symptoms and 
psychomotor disturbances than was opipramol. Drowsiness was the only adverse effect reported with either 
drug (Terzani, 1972). 
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4.6.V   Paroxetine 
 
4.6.V.1   Depression 

a)  Paroxetine was at least as effective as doxepin in the treatment of major depression in 272 geriatric 
patients in a double-blind, randomized trial. After a washout-period of 4 to 14 days, patients over 60 years of 
age received either paroxetine 10 to 40 milligrams (mg) (mean 23.4 mg) as a single daily dose or doxepin 
(up to 200 milligrams (mg), mean 105.2 mg/day) divided in two doses. Therapy continued for 42 days. 
Paroxetine was as effective as doxepin by several measures and more effective by others. Doxepin caused 
more sedation, confusion, and anticholinergic effects, and less nausea and headache compared with 
paroxetine (Dunner et al, 1992). 

 
4.6.W   Perphenazine/Amitriptyline Hydrochloride 

 
4.6.W.1   Depression 

a)  Doxepin (100 to 150 milligrams/day) was not as effective as amitriptyline/perphenazine (100/8 to 150/12 
milligrams/day) in 130 nonpsychotic depressed outpatients over 4 weeks. Amitriptyline/perphenazine 
produced greater improvement based on several rating scales. The combination also showed a greater 
incidence of anticholinergic and sedative side effects (Rickels et al, 1982). 

 
4.6.X   Trazodone 

 
4.6.X.1   Depression 

a)  No significant difference in safety or efficacy was seen in a comparison of trazodone (mean daily dose 
during weeks 1, 3, and 6 was 125 milligrams (mg), 221 mg, and 246 mg) with doxepin (mean daily dose 
during weeks 1, 3, and 6 was 58 mg, 105 mg, and 127 mg) in 30 outpatients with major depressive disorder 
in a 6-week, double-blind, parallel study (Himmelhoch, 1986). 
b)  No significant difference was reported in a double-blind study of 101 patients, on the efficacy of 
trazodone and doxepin in the treatment of depression (Murphy & Ankier, 1980). 

 
4.6.Y   Trimipramine 

 
4.6.Y.1   Depression 

a)  The therapeutic efficacy and cardiac safety of trimipramine and doxepin were comparable in 37 patients 
with major depressive disorder. Patients received one week of placebo followed by five weeks of either 
trimipramine or doxepin in doses up to 200 milligrams/day. Based on ECG and psychiatric and cognitive 
function tests, the drugs were concluded to be equally safe and efficacious in this group of patients (Nair et 
al, 1993). 
b)  Trimipramine was superior to doxepin in safety and efficacy in a 4-week study. Trimipramine and doxepin 
(150 milligrams/day of each) were compared in 25 depressed hospitalized patients. Comparisons of efficacy 
favored trimipramine over doxepin. Doxepin had a higher incidence of side effects (Assalian et al, 1985). 

 
 6.0   References 

1. AMA Department of DrugsAMA Department of Drugs: AMA drug evaluations, subscription, Winter, American 
Medical Association, Chicago, IL, 1992. 

2. Abernethy DR, Greenblatt DJ, & Shader RI: Imipramine disposition in users of oral contraceptive steroids. Clin 
Pharmacol Ther 1984; 35:792-797. 

3. Abernethy DR, Greenblatt DJ, & Shader RI: Imipramine disposition in users of oral contraceptive steroids. Clin 
Pharmacol Ther 1984a; 35:792-797. 

4. Abernethy DR, Greenblatt DJ, & Shader RI: Imipramine disposition in users of oral contraceptive steroids. Clin 
Pharmacol Ther 1984b; 35:792-797. 

5. Abernethy DR, Greenblatt DJ, & Shader RI: Imipramine disposition in users of oral contraceptive steroids. Clin 
Pharmacol Ther 1984c; 35:792-797. 

6. Abernethy DR, Greenblatt DJ, & Shader RI: Imipramine disposition in users of oral contraceptive steroids. Clin 
Pharmacol Ther 1984d; 35:792-797. 

7. Abernethy DR, Greenblatt DJ, & Shader RI: Imipramine disposition in users of oral contraceptive steroids. Clin 
Pharmacol Ther 1984e; 35:792-797. 

8. Abernethy DR, Greenblatt DJ, & Shader RI: Imipramine disposition in users of oral contraceptive steroids. Clin 
Pharmacol Ther 1984f; 35:792-797. 

9. Abernethy DR, Greenblatt DJ, Steel K, et al: Impairment of hepatic drug oxidation by propoxyphene. Ann Intern 
Med 1982; 97:223-224. 

10. Agelink MW, Zeit T, Baumann B, et al: In vivo cardiovascular effects of the new atypical neuroleptic sertindole. Int 
J Psychiatry Clin Pract 2001; 5:33-40. 

11. Ahles S, Gwrtsman H, Halaris A, et al: Comparative cardiac effects of maprotiline and doxepin in elderly 
depressed patients. J Clin Psychiatry 1984; 45:460-464. 

12. Alderman CP & Lee PC: Comment: serotonin syndrome associated with combined sertraline-amitriptyline 
treatment (letter). Ann Pharmacother 1996; 30(12):1499-1500. 

Page 119 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 119

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 119 of 182



13. Allen MJ, Oliver SD, Newgreen MW, et al: Pharmacodynamic effect of continuous vs intermittent dosing of 
dofetilide on QT interval. Br J Clin Pharmacol 2002; 53:59-65. 

14. Amsterdam J, Brunswick D, & Mendels J: The clinical application of tricyclic antidepressant pharmacokinetics and 
plasma levels. Am J Psychiatry 1980; 137:653-662. 

15. Amsterdam JD & Maislin G: Effect of erythromycin on tricyclic antidepressant metabolism. J Clin 
Psychopharmacol 1991; 11:203-206. 

16. Amsterdam JD, Caroff S, Potter L, et al: Double-blind comparison of doxepin and desipramine in patients with 
primary affective disorder. Acta Psychiatry Scand 1982; 65:292-300. 

17. Anderson RJ, Gambertogolio JG, & Schrier RWAnderson RJ, Gambertogolio JG, & Schrier RW: Clinical Use of 
Drugs in Renal Failure, Charles C Thomas, Springfield, IL, 1976. 

18. Anderson T: Double-blind study with nomifensine and doxepin in a representative group of patients with clinically 
treated depression. In Alval(R) Symposium Ueber Ergebnisse der experimentellen und klinischen Pruefung, pp 
231-236 (Schattauer, Stuttgart), 1977. 

19. Anon: American academy of pediatrics committee on drugs: transfer of drugs and other chemicals into human 
milk. Pediatrics 2001; 108(3):776-789. 

20. Anon: General Practitioner Res Group. J Pharmacotherapy 1978; 1:175. 
21. Anon: Hoescht Marion Roussel, Inc, Dear Pharmacist letter. Food and Drug Administration. Rockville, MD. 1997. 

Available from URL: http://www.fda.gov/medwatch/SAFETY/1997/seldan2.htm. As accessed 09/22/1997. 
22. Anon: Labeling change request letter for antidepressant medications (letter). US Food and Drug Administration. 

Washington, DC, USA. 2004. Available from URL: 
http://www.fda.gov.cder/drug/antidepressants/ssrilabelchange.htm. As accessed 12/01/2004. 

23. Anon: PDR Physicians' desk reference 49th ed, Medical Economics, Montvale, NJ, 1995, pp 2098-9. 
24. Anon: Vasoconstrictor agents in local-anaesthetic preparations. Lancet 1972; 2:584. 
25. Aranow AB, Hudson JI, Pope HG Jr, et al: Elevated antidepressant plasma levels after addition of fluoxetine. Am J 

Psychiatry 1989; 146:911-913. 
26. Aranow AB, Hudson JI, Pope HG Jr, et al: Elevated antidepressant plasma levels after addition of fluoxetine. Am J 

Psychiatry 1989a; 146:911-913. 
27. Aranow AB, Husdon JI, Pope HG Jr, et al: Elevated antidepressant plasma levels after addition of fluoxetine. Am J 

Psychiatry 1989b; 146:911-913. 
28. Ashcroft GW: Psychological medicine: management of depression. Br Med J 1975; 2:372-376. 
29. Ashcroft GW: Psychological medicine: management of depression. Br Med J 1975a; 2:372-376. 
30. Ashcroft GW: Psychological medicine: management of depression. Br Med J 1975b; 2:372-376. 
31. Ashcroft GW: Psychological medicine: management of depression. Br Med J 1975c; 2:372-376. 
32. Ashcroft GW: Psychological medicine: management of depression. Br Med J 1975d; 2:372-376. 
33. Ashcroft GW: Psychological medicine: management of depression. Br Med J 1975e; 2:372-376. 
34. Ashcroft GW: Psychological medicine: management of depression. Br Med J 1975f; 2:372-376. 
35. Ashcroft GW: Psychological medicine: management of depression. Br Med J 1975g; 2:372-376. 
36. Ashcroft GW: Psychological medicine: management of depression. Br Med J 1975h; 2:372-376. 
37. Ashcroft GW: Psychological medicine: management of depression. Br Med J 1975i; 2:372-376. 
38. Assalian P, Rosengarter MD, Phillips R, et al: A comparative trial of the antidepressant, anxiolytic, and 

cardiovascular effects of trimipramine and doxepin in depressed hospitalized patients. J Clin Psychiatry 1985; 
46:90-94. 

39. Avery GS: Check-list of potential clinically important interactions. Drugs 1973; 5:187-211. 
40. Avery GS: Check-list of potential clinically important interactions. Drugs 1973a; 5:187-211. 
41. Ayd FJ Jr: A clinical appraisal of doxepin. Med Counterpoint 1969; 7, 1969. 
42. Ayd FJ Jr: Excretion of psychotropic drugs in human breast milk. Int Drug Ther Newsletter 1973; 8:33. 
43. Ayd FJ Jr: Long-term administration of doxepin (Sinequan). (Clinical and laboratory survey of 40 patients). Dis 

Nerv Syst 1971; 32:617-622. 
44. Ayd FJ Jr: Long-term treatment of chronic depression: 15-year experience with doxepin HCl. J Clin Psychiatry 

1984; 45:39-45. 
45. Ayd FJ Jr: Maintenance doxepin (Sinequan) therapy for depressive illness. Dis Nerv Syst 1975a; 36:109-114. 
46. Ayd FJ Jr: Maintenance doxepin (sinequan) therapy for depressive illness. Dis Nerv Syst 1975; 36:109-114. 
47. Barcai A: Acta Psychiatr Scand 1977; 55:97-101. Acta Psychiatr Scand 1977; 55:97-101. 
48. Barranco SF, Thrash ML, Hackett E, et al: Early onset of response to doxepin treatment. J Clin Psychiatry 1979; 

40:265-269. 
49. Batagol RBatagol R (Ed): Australian Drug Evaluation Committee: Medicines in Pregnancy-An Australian 

categorisation of risk of drug use in pregnancy, 3rd. Australian Government Publishing Service, Canberra, 
Australia, 1996. 

50. Beaumont G: Drug interactions with clomipramine. J Int Med Res 1973; 1:480-484. 
51. Beaumont G: Drug interactions with clomipramine. J Int Med Res 1973a; 1:480-484. 
52. Beaumont G: Drug interactions with clomipramine. J Int Med Res 1973b; 1:480-484. 
53. Beaumont G: Drug interactions with clomipramine. J Int Med Res 1973c; 1:480-484. 
54. Beaumont G: Drug interactions with clomipramine. J Int Med Res 1973d; 1:480-484. 
55. Beaumont G: Drug interactions with clomipramine. J Int Med Res 1973e; 1:480-484. 
56. Beaumont G: Drug interactions with clomipramine. J Int Med Res 1973f; 1:480-484. 
57. Beaumont G: Drug interactions with clomipramine. J Int Med Res 1973g; 1:480-484. 
58. Beers MH, Ouslander JG, Rollingher I, et al: Explicit criteria for determining inappropriate medication use in 

nursing home residents. UCLA Division of Geriatric Medicine. Arch Intern Med 1991; 151(9):1825-1832. 

Page 120 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 120

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 120 of 182



59. Beers MH: Explicit criteria for determining potentially inappropriate medication use by the elderly. An update. Arch 
Intern Med 1997; 157(14):1531-1536. 

60. Bell IR & Cole JO: Fluoxetine induces elevation of desipramine level and exacerbation of geriatric nonpsychotic 
depression. J Clin Psychopharmacol 1988; 8:447-448. 

61. Bell IR & Cole JO: Fluoxetine induces elevation of desipramine level and exacerbation of geriatric nonpsychotic 
depression. J Clin Psychopharmacol 1988a; 8:447-448. 

62. Bennett PN (ed): Drugs and Human Lactation; Second Edition. Elsevier Science, Amsterdam, The Netherlands:, 
1996. 

63. Bennett WM, Aronoff GR, Golper TA, et al: Drug Prescribing in Renal Failure, American College of Physicians, 
Philadelphia, PA, 1994a. 

64. Bennett WM, Aronoff GR, Golper TA, et alBennett WM, Aronoff GR, Golper TA, et al: Drug Prescribing in Renal 
Failure, American College of Physicians, Philadelphia, PA, 1994. 

65. Berberian BJ, Breneman DL, Drake LA, et al: The addition of topical doxepin to corticosteroid therapy: an 
improved treatment regimen for atopic dermatitis. Int J Dermatol 1999; 38:145-148. 

66. Berlanga C, Ortega-Soto HA, Ontiveros M, et al: Efficacy of S-adenosyl-L-methionine in speeding the onset of 
action of imipramine. Psychiatry Res 1992; 44(3):257-262. 

67. Bernstein JE, Whitney DH, & Soltani K: Inhibition of histamine-induced pruritis by topical tricyclic antidepressants. 
J Am Acad Dermatol 1981; 5:582-585. 

68. Bianchi GN, Barr RF, Kiloh LG, et al: A comparative trial of doxepin and amitriptyline in depressive illness. Med J 
Aust 1971; 1:843-846. 

69. Bianchi GN, Barr RF, Kiloh LG, et al: A comparative trial of doxepin and amitriptyline in depressive illness. Med J 
Aust 1971a; 1:843-846. 

70. Bigger JT, Giardina EG, Perel JM, et al: Cardiac antiarrhythmic effect of imipramine hydrochloride. N Engl J Med 
1977; 296:206-208. 

71. Blake DJ: Treatment of acute posttraumatic stress disorder with tricyclic antidepressants. South Med J 1986; 
79:201-204. 

72. Blumenthal, M, Busse WR, et alBlumenthal, M, Busse WR, et al (Eds): The Complete German Commission E 
Monographs, 1st. American Botanical Council, Austin, TX, 1998, pp 87-88. 

73. Boachie A, Goldfield GS, & Spettigue W: Olanzapine use as an adjunctive treatment for hospitalized children with 
anorexia nervosa: case reports. Int J Eat Disord 2003; 33:98-103. 

74. Boakes AJ, Laurence DR, Teoh PC, et al: Interactions between sympathomimetic amines and antidepressant 
agents in man. Br Med J 1973; 1:311-315. 

75. Boakes AJ, Laurence DR, Teoh PC, et al: Interactions between sympathomimetic amines and antidepressant 
agents in man. Br Med J 1973a; 1:311-315. 

76. Boakes AJ: Sympathomimetic amines and antidepressant agents (letter). Br Med J 1973; 2:114. 
77. Bohlau V, Schildwachter G, & Bohlau E: Doxepin der praklinischen geriatric. Med Monatsschrift 1972; 26:422-426. 
78. Boyer EW & Shannon M: The serotonin syndrome. N Eng J Med 2005; 352(11):1112-1120. 
79. Brachfeld J, Wirtshafter A, & Wolfe S: Imipramine-tranylcypromine incompatibility. Near fatal toxic reaction. JAMA 

1963; 186:1172. 
80. Brachfeld J, Wirtshafter A, & Wolfe S: Imipramine-tranylcypromine incompatibility. Near fatal toxic reaction. JAMA 

1963a; 186:1172. 
81. Brachfeld J, Wirtshafter A, & Wolfe S: Imipramine-tranylcypromine incompatibility. Near fatal toxic reaction. JAMA 

1963b; 186:1172. 
82. Brachfeld J, Wirtshafter A, & Wolfe S: Imipramine-tranylcypromine incompatibility. Near fatal toxic reaction. JAMA 

1963c; 186:1172. 
83. Brachfeld J, Wirtshafter A, & Wolfe S: Imipramine-tranylcypromine incompatibility. Near fatal toxic reaction. JAMA 

1963d; 186:1172. 
84. Brachfeld J, Wirtshafter A, & Wolfe S: Imipramine-tranylcypromine incompatibility. Near fatal toxic reaction. JAMA 

1963e; 186:1172. 
85. Brachfeld J, Wirtshafter A, & Wolfe S: Imipramine-tranylcypromine incompatibility. Near fatal toxic reaction. JAMA 

1963f; 186:1172. 
86. Briant RH, Reid JL, & Dollery CT: Interaction between clonidine and desipramine in man. Br Med J 1973; 1:522-

523. 
87. Briant RH, Reid JL, & Dollery CT: Interaction between clonidine and desipramine in man. Br Med J 1973a; 1:522-

523. 
88. Brodie MJ: Drug interactions in epilepsy. Epilepsia 1992; 33(suppl 1):S13-S22. 
89. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994; 343:475. 
90. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994a; 

343:475. 
91. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994b; 

343:475. 
92. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994c; 

343:475. 
93. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994d; 

343:475. 
94. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994e; 

343:475. 
95. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994f; 343:475. 

Page 121 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 121

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 121 of 182



96. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994g; 
343:475. 

97. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994h; 
343:475. 

98. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994i; 343:475. 
99. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994j; 343:475. 

100. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994k; 
343:475. 

101. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994l; 343:475. 
102. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994m; 

343:475. 
103. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994n; 

343:475. 
104. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994o; 

343:475. 
105. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994p; 

343:475. 
106. Brodribb TR, Downey M, & Gilbar PJ: Efficacy and adverse effects of moclobemide (letter). Lancet 1994q; 

343:475. 
107. Brosen K & Gram LF: Quinidine inhibits the 2-hydroxylation of imipramine and desipramine but not the 

demethylation of imipramine. Eur J Clin Pharmacol 1989; 37:155-160. 
108. Brosen K & Gram LF: Quinidine inhibits the 2-hydroxylation of imipramine and desipramine but not the 

demethylation of imipramine. Eur J Clin Pharmacol 1989a; 37:155-160. 
109. Brosen K & Gram LF: Quinidine inhibits the 2-hydroxylation of imipramine and desipramine but not the 

demethylation of imipramine. Eur J Clin Pharmacol 1989b; 37:155-160. 
110. Brosen K, Hansen JG, Nielsen KK, et al: Inhibition by paroxetine of desipramine metabolism in extensive but not in 

poor metabolizers of sparteine. Eur J Clin Pharmacol 1993; 44:349-355. 
111. Brosen K, Hansen JG, Nielsen KK, et al: Inhibition by paroxetine of desipramine metabolism in extensive but not in 

poor metabolizers of sparteine. Eur J Clin Pharmacol 1993a; 44:349-355. 
112. Brown-Cartwright D, Brater C, Barnett CC, et al: Effect of doxepin on basal gastric acid and salivary secretion in 

patients with duodenal ulcer. Ann Intern Med 1986; 104:204-206. 
113. Brunswick DJ, Amsterdam JD, Potter L, et al: Relationship between tricyclic antidepressant plasma levels and 

clinical response in patients treated with desipramine or doxepin. Acta Psychiatr Scand 1983; 67:371-377. 
114. Buckhardt D, Raider E, Muller V, et al: Cardiovascular effects of tricyclic antidepressants and tetracyclic 

antidepressants. JAMA 1978; 239:213-216. 
115. Burrows GD & Davies B: Antidepressants and barbiturates. Br Med J 1971; 4:113. 
116. Burrows GD, Mowbray RM, & Davies B: A sequential comparison of doxepin (Sinequan) and placebo in 

depressed patients. Med J Aust 1972; 1:364-366. 
117. Cassano GB, Miniati M, Pini S, et al: Six-month open trial of haloperidol as an adjunctive treatment for anorexia 

nervosa: a preliminary report. Int J Eat Disord 2003; 33:172-177. 
118. Cassem N: Cardiovascular effects of antidepressants. J Clin Psychiatry 1982; 43(11 pt 2):22-29. 
119. Charlalampous KD, Freemesser GF, & Smalling KF: A double-blind controlled study of loxapine succinate in the 

treatment of anxiety neurosis. J Clin Pharmacol 1974; 14:464-469. 
120. Chow MJ, Piergies AA, Bowsher DJ, et al: Torsade de pointes induced by N-acetylprocainamide. J Am Coll 

Cardiol 1984; 4:621-624. 
121. Christine M Quandt, Pharm D, Assistant Director Scientific Information, Roerig 
122. Chutka DS , Takahashi PY , & Hoel RW : Inappropriate medications for elderly patients. Mayo Clin Proc 2004; 79

(1):122-139. 
123. Ciraulo DA, Barnhill JG, & Jaffe JH: Clinical pharmacokinetics of imipramine and desipramine in alcoholics and 

normal volunteers. Clin Pharmacol Ther 1988; 43:509-518. 
124. Cohn JB: Double-blind, multicenter comparison of sertraline and amitriptyline in elderly depressed patients. J Clin 

Psychiatry 1990; 51:28-33. 
125. Cohn ML, Machado AF, Bier R, et al: Piroxicam and doxepin - an alternative to narcotic analgesics in managing 

advanced cancer pain. West J Med 1988; 148:303-306. 
126. Corey AE, Agnew JR, Valentine SN, et al: Azimilide pharmacokinetics following intravenous and oral 

administration of a solution and capsule formulation. J Clin Pharmacol 1999; 39(12):1272-1276. 
127. Coull DC, Crooks J, Dingwall-Fordyce I, et al: Amitriptyline and cardiac disease. Lancet 1970; 1:590-591. 
128. Coull DC, Crooks J, Dingwall-Fordyce I, et al: Amitriptyline and cardiac disease. Lancet 1970a; 1:590-591. 
129. Crisp AH, Lacey JH, & Crutchfield M: Clomipramine and "drive" in people with anorexia nervosa: an in-patient 

study. Br J Psychiatry 1987; 150:355-358. 
130. Curry SH, DeVane CL, & Wolfe MM: Lack of interaction of ranitidine with amitriptyline. Eur J Clin Pharmacol 1987; 

32:317-320. 
131. DeVita VT, Hahn MA, & Oliverio VT: Monoamine oxidase inhibition by a new carcinostatic agent, n-isopropyl-alpha

(2-methylhydrazino)-p-toluamide (MIH). Proc Soc Exp Biol Med 1965; 120:561-565. 
132. Demling RH & DeSanti L: Topical doxepin significantly decreases itching and erythema in the chronically pruritic 

burn scar. Wounds 2003; 15(6):195-200. 
133. Deuschle M, Schmider J, Weber B, et al: Pulse-dosing and conventional application of doxepin: effects on 

psychopathology and hypothalamus pituitary-adrenal (HPA) system. J Clin Psychopharmacol 1997; 17(3):156-

Page 122 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 122

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 122 of 182



160. 
134. Downs JM, Downs AD, Rosenthal TL, et al: Increased plasma tricyclic antidepressant concentrations in two 

patients concurrently treated with fluoxetine. J Clin Psychiatry 1989; 50:226-227. 
135. Downs JM, Downs AD, Rosenthal TL, et al: Increased plasma tricyclic antidepressant concentrations in two 

patients concurrently treated with fluoxetine. J Clin Psychiatry 1989a; 50:226-227. 
136. Drake LA, Cohen L, Gillies R, et al: Pharmacokinetics of doxepin in subjects with prutitic atopic dermatitis. J Am 

Acad Dermatol 1999; 41(2 pt 1):209-214. 
137. Drake LA, Fallon JD, & Sober A: Relief of pruritus in patients with atopic dermatitis after treatment with topical 

doxepin cream. J Am Acad Dermatol 1994; 31:613-616. 
138. DuBois R: A trial of doxepin in the treatment of anxiety-depression - somatization complex in internal medicine: a 

study of 32 cases. Hygiene 1969; 27:1428. 
139. Duenas-Laita A, Castro-Villamor MA, Martin-Escudero JC, et al: New clinical manifestations of acute risperidone 

poisoning (letter). Clin Toxicol 1999; 37(7):893-894. 
140. Dunner DL, Cohn JB, Walshe T III, et al: Two combined, multicenter double-blind studies of paroxetine and 

doxepin in geriatric patients with major depression. J Clin Psychiatry 1992; 53(suppl):57-60. 
141. Dunner DL, Zisook S, Billow AA, et al: A prospective safety surveillance study for bupropion sustained-release in 

the treatment of depression. J Clin Psychiatry 1998; 59:366-373. 
142. Dupont H, Timsit JF, Souweine B, et al: Torsades de pointes probably related to sparfloxacin. Eur J Clin Microbiol 

Infect Dis 1996; 15:350-351. 
143. Edwards NB, Murphy JK, Downs AD, et al: Doxepin as an adjunct to smoking cessation: a double-blind pilot study. 

Am J Psychiatry 1989; 146:373-376. 
144. Ellingrod VL & Perry PJ: Venlafaxine: a heterocyclic antidepressant. Am J Hosp Pharm 1994; 51:3033-3046. 
145. Elliott HL, McLean K, Sumner DJ, et al: Absence of an effect of mianserin on the actions of clonidine or 

methyldopa in hypertensive patients. Eur J Clin Pharmacol 1983; 24:15-19. 
146. Elliott HL, McLean K, Sumner DJ, et al: Pharmacodynamic studies on mianserin and its interaction with clonidine. 

Eur J Clin Pharmacol 1981; 21:97-102. 
147. Epstein JB, Truelove EL, Oien H, et al: Oral topical doxepin rinse: analgesic effect in patients with oral mucosal 

pain due to cancer or cancer therapy. Oral Oncol 2001; 37:632-637. 
148. FDA: Safety-Related Drug Labeling Changes:. Available at: http://www.fda.gov/medwatch/safety/2000/apr00.htm 

(cited 9/2000), April 2000. 
149. Faggiano P, Gardini A, D'Aloia A, et al: Torsade de pointes occurring early during oral amiodarone treatment. 

Intern J Cardiol 1996; 55:205-208. 
150. Fann WE, Cavanaugh JH, Kaufmann JS, et al: Doxepin: effects on transport of biogenic amines in man. 

Psychopharmacologia 1971; 22:111-125. 
151. Fann WE, Cavanaugh JH, Kaufmann JS, et al: Doxepin: effects on transport of biogenic amines in man. 

Psychopharmacologia 1971a; 22:111-125. 
152. Faulkner RD, Pitts WM, Lee CS, et al: Multiple-dose doxepin kinetics in depressed patients. Clin Pharmacol Ther 

1983; 34:509-515. 
153. Faulkner RD, Senekjian HO, & Lee CS: Hemodialysis of doxepin and desmethyldoxepin in uremic patients. Artif 

Organs 1984; 8:151-155. 
154. Feagin OT, Mitchell JR, Shand DG, et al: Mechanism of antagonism of guanethidine and bethanidine by 

protriptyline in man. Clin Res 1969; 17:59. 
155. Feighner J, Hendrickson G, Miller L, et al: Double-blind comparison of doxepin versus bupropion in outpatients 

with a major depressive disorder. J Clin Psychopharmacol 1986; 6:27-32. 
156. Feighner JP & Cohn JB: Double-blind comparative trials of fluoxetine and doxepin in geriatric patients with major 

depressive disorder. J Clin Psychiatry 1985; 46:20-25. 
157. Ferguson JM, Mendels J, & Manowitz NR: Dothiepin versus doxepin in major depression: results of a multicenter, 

placebo-controlled trial. J Clin Psychiatry 1994; 55:258-263. 
158. Fick DM, Cooper JW, Wade WE, et al: Updating the Beers criteria for potentially inappropriate medication use in 

older adults: results of a US consensus panel of experts. Arch Intern Med 2003; 163(22):2716-2724. 
159. Fielding JM, Mowbray RM, & Davies B: A preliminary controlled study of doxepin (Sinequan(R)) as an antianxiety 

drug. Med J Aust 1969; 2:851-852. 
160. Finnerty RJ & Goldberg HL: Specific responses to imipramine and doxepin in psychoneurotic depressed patients 

with sleep disturbance. J Clin Psychiatry 1981; 42:275-279. 
161. Finnerty RJ, Goldberg HL, & Rickels K: Doxepin versus imipramine in psychoneurotic depressed patients with 

sleep disturbance: a double-blind study. J Clin Psychiatry 1978; 39:852-856. 
162. Flemenbaum A: Hypertensive episodes after adding methylphenidate (Ritalin) to tricyclic antidepressants. 

Psychosomatics 1972; 13:265-268. 
163. Flemenbaum A: Methylphenidate: a catalyst for the tricyclic antidepressants?. Am J Psychiatry 1971; 128:239. 
164. Flemenbaum A: Methylphenidate: a catalyst for the tricyclic antidepressants?. Am J Psychiatry 1971a; 128:239. 
165. Forsen A: Doxepin in the treatment of climacteric symptoms: a double-blind study. Curr Med Res Opin 1975; 2

(suppl):51. 
166. Frey OR, Scheidt P, & von Brenndorff AI: Adverse effects in a newborn infant breast-fed by a mother treated with 

doxepin. Ann Pharmacother 1999; 33:690-693. 
167. Frey OR, Scheidt P, & von Brenndorff AI: Adverse effects in a newborn infant breast-fed by a mother treated with 

doxepin. Ann Pharmacother 1999a; 33:690-693. 
168. Friedman J, McCallum P, & Meares R: Stimulus intensity control in depression: a study of the comparative effect 

of doxepin and amitriptyline on cortical evoked potentials. Aust N Z J Psychiatry 1980; 14:115-119. 

Page 123 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 123

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 123 of 182



169. Garrettson LK, Perel JM, & Dayton PG: Methylphenidate interaction with both anticonvulsants and ethyl 
biscoumacetate. JAMA 1969; 207:2053-2056. 

170. Gartrell N & Mosbacher D: A case report of irritable bowel syndrome treated with doxepin. Am J Psychiatry 1982; 
139:1351-1353. 

171. Garvey MJ & Tollefson GC: Occurrence of myoclonus in patients treated with cyclic antidepressants. Arch Gen 
Psychiatry 1987; 44:269-272. 

172. Geller B, Cooper TB, Farooki ZQ, et al: Dose and plasma levels of nortriptyline and chlorpromazine in delusionally 
depressed adolescents and of nortriptyline in nondelusionally depressed adolescents. Am J Psychiatry 1985; 142
(3):336-338. 

173. Ghaemi SN & Kirkwood CK: Elevation of nortriptyline plasma levels after cotreatment with paroxetine and 
thioridazine. J Clin Psychopharmacol 1998; 18(4):342-343. 

174. Ghose K: Assessment of peripheral adrenergic activity and its interaction with drugs in man. Eur J Clin Pharmacol 
1980; 17:233-238. 

175. Giardina EGV, Cooper TB, Suckow R, et al: Cardiovascular effects of doxepin in cardiac patients with ventricular 
arrhythmias. Clin Pharmacol Ther 1987; 42(1):20-27. 

176. Giardina EGV, Cooper TB, Suckow R, et al: Cardiovascular effects of doxepin in cardiac patients with ventricular 
arrhythmias. Clin Pharmacol Ther 1987a; 42(1):20-27. 

177. Gillis JS: Effects of tricyclic antidepressants on interpersonal learning. Res Comm Psychol Psychiatry Behav 1981; 
6:49-62. 

178. Gillmer RE: Treatment of the depressive reaction: a clinical evaluation of a new psychotherapeutic drug, doxepin 
(Sinquan(R)). S Afr Med 1970; 44:1386. 

179. Gilman AG, Goodman LS, Rall TW, et alGilman AG, Goodman LS, Rall TW, et al (Eds): Goodman and Gilman's 
The Pharmacologic Basis of Therapeutics, 7th. MacMillan Publishing Co, New York, NY, 1985. 

180. Gilman AG, Goodman LS, Rall TW, et alGilman AG, Goodman LS, Rall TW, et al (Eds): Goodman and Gilman's 
The Pharmacological Basis of Therapeutics, 7th. Macmillan Publishing Co, New York, NY, 1985b. 

181. Gilman AG, Goodman LS, Rall TW, et alGilman AG, Goodman LS, Rall TW, et al (Eds): The Pharmacological 
Basis of Therapeutics, 7th. Macmillan Publishing Co, New York, NY, 1985a. 

182. Glass IB, Checkley SA, Shur E, et al: The effect of desipramine upon central adrenergic function in depressed 
patients. Br J Psychiatry 1982; 141:372-376. 

183. Glass IB, Checkley SA, Shur E, et al: The effect of desipramine upon central adrenergic function in depressed 
patients. Br J Psychiatry 1982a; 141:372-376. 

184. Glassman AH & Bigger JT Jr: Cardiovascular effects of therapeutic doses of tricyclic antidepressants: a review. 
Arch Gen Psychiatry 1981; 38(7):815-820. 

185. Glassman AH: Cardiovascular effects of tricyclic antidepressants. Annu Rev Med 1984; 35:503-511. 
186. Glick BS: Comparison of doxepin and thioridazine in outpatients. Dis Nerv Syst 1973; 34:37-39. 
187. Goldberg HL & Finnerty RJ: The use of doxepin in the treatment of symptoms of anxiety neurosis and 

accompanying depression: a collaborative controlled study. Am J Psychiatry 1972; 129:74-77. 
188. Goldberg HL, Finnerty RJ, Nathan L, et al: Doxepin in a single bedtime dose in psychoneurotic outpatients. Arch 

Gen Psychiatry 1974; 31:513-517. 
189. Golden RN, Evans DL, & Nau CH: Doxepin and tinnitus. South Med J 1983; 76:1204-1205. 
190. Goldfrank LR, Flomenbaum NE, & Lewis NA: et al. Goldfrank's toxicologic emergencies. 5th ed., Appleton & 

Lange, Norwalk, CT, 1994, pp 327-44. 
191. Goldsobel AB, Rohr AS, Siegel SC, et al: Efficacy of doxepin in the treatment of chronic idiopathic urticaria. J 

Allergy Clin Immunol 1986; 78:867-873. 
192. Goldstein BJ & Claghorn JL: An overview of 17 years of experience with dothiepin in the treatment of depression 

in Europe. J Clin Psychiatry 1980; 41:64-70. 
193. Goldstein BJ & Pinosky DG: Clinical evaluation of doxepin in anxious depressed outpatients. Curr Ther Res 1969; 

11:169-177. 
194. Goldstein BJ, Brauzer B, Steinbook RM, et al: Psychotropic drug treatment of mixed anxiety and depression in 

nonpsychiatric office patients: expected and unexpected findings - comparing doxepin, chlordiazepoxide and 
placebo. South Med J 1973; 66:892-897. 

195. Goodnick PJ: Influence of fluoxetine on plasma levels of desipramine (letter). Am J Psychiatry 1989; 146:552. 
196. Goodnick PJ: Influence of fluoxetine on plasma levels of desipramine (letter). Am J Psychiatry 1989a; 146:552. 
197. Goodnick PJ: Influence of fluoxetine on plasma levels of desipramine (letter). Am J Psychiatry 1989b; 146:552. 
198. Gossel TA & Bricker JD: Principles of clinical toxicology. 3rd ed., Raven Press, New York, 1994, pp 725-34. 
199. Greene SL, Reed CE, & Schroeter AL: Double-blind crossover study comparing doxepin with diphenhydramine for 

the treatment of chronic urticaria. J Am Acad Dermatol 1985; 12:669-675. 
200. Grof P, Saxena B, Cantor R, et al: Doxepin versus amitriptyline in depression: a sequential double-blind study. 

Curr Ther Res Clin Exp 1974; 16:470-476. 
201. Gross HA: J Clin Psychopharmacol 1981; 1:376-381. J Clin Psychopharmacol 1981; 1:376-381. 
202. Gupta MA, Gupta AK, & Ellis CN: Antidepressant drugs in dermatology. Arch Dermatol 1987; 123:647-652. 
203. Hajak G, Rodenbeck A, Voderholzer U, et al: Doxepin in the treatment of primary insomnia: a placebo- controlled, 

double-blind, polysomnographic study. J Clin Psychiatry 2001; 62(6):453-463. 
204. Halmi KA, Eckert E & Falk JR: Cyproheptadine, an antidepressant and weight-inducing drug for anorexia nervosa. 

Psychopharmacol Bull; 19:103-105. 8. Halmi, 1983. 
205. Hameroff SR, Weiss JL, Lerman JC, et al: Doxepin's effects on chronic pain and depression: a controlled study. J 

Clin Psychiatry 1984; 45:47-52. 
206. Hardy PAJ & Wells JCD: Pain after spinal intrathecal clonidine. Anaesthesia 1988; 43:1026-1027. 

Page 124 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 124

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 124 of 182



207. Harto A, Sendagorta E, & Ledo A: Doxepin in the treatment of chronic urticaria. Dermatologica 1985; 170:90-93. 
208. Hartter S, Hermes B, Szegedi A, et al: Automated determination of paroxetine and its main metabolite by column 

switching and on-line high-performance liquid chromatography. Ther Drug Monit 1994; 16(4):400-406. 
209. Harvey AM, Johns RJ, McKusick VA, et al (Eds): The Principles and Practice of Medicine, Appleton & Lange, 

Norwalk, CT, 1988. 
210. Hasan KZ & Akhtar MI: Double blind clinical study comparing doxepin and imipramine in depression. Curr Ther 

Res 1971; 13:327-336. 
211. Haskell DS, Gambill JD, Gardos G, et al: Doxepin or diazepam for anxious-depressed outpatients?. J Clin 

Psychiatry 1978; 39:135-139. 
212. Hekimian LJ, Weise CC, Friedhoff AJ, et al: Onset of action of amoxapine and doxepin in outpatients with mixed 

anxiety/depression. J Clin Psychiatry 1983; 44:248-252. 
213. Hicks R, Dysken MW, Davis JM, et al: The pharmacokinetics of psychotropic medication in the elderly: a review. J 

Clin Psychiatry 1981; 42:374-385. 
214. Hillard JR & Vieweg WV: Marked sinus tachycardia resulting from the synergistic effects of marijuana and 

nortriptyline. Am J Psychiatry 1983; 140:626-627. 
215. Hillard JR & Vieweg WV: Marked sinus tachycardia resulting from the synergistic effects of marijuana and 

nortriptyline. Am J Psychiatry 1983a; 140:626-627. 
216. Himmelhoch J: A comparative study of trazodone and doxepin in the treatment of major depressive disorder. Curr 

Ther Res 1986; 39:1017-1026. 
217. Hobbs DC: Distribution and metabolism of doxepin. Biochem Pharmacol 1969; 18:1941-1954. 
218. Hoff GS, Ruud TE, Tonder M, et al: Doxepin in the treatment of duodenal ulcer: an open clinical and endoscopic 

study comparing doxepin and cimetidine. Scand J Gastroenterol 1981; 16:1041-1042. 
219. Hoffman L & Halmi K: Psychopharmacology in the treatment of anorexia nervosa and bulimia nervosa. Psychiatr 

Clin North Am 1993; 16:767-778. 
220. Hollister LE: Clinical use of psychotherapeutic drugs. II: Antidepressant and anti-anxiety drugs and special 

problems in the use of psychotherapeutic drugs. Drugs 1972; 4:361-410. 
221. Hudson CJ: Tricyclic antidepressants and alcoholic blackouts. J Nerv Ment Dis 1981; 169:381-382. 
222. Hui KK: Hypertensive crisis induced by interaction of clonidine with imipramine. J Am Geriatr Soc 1983; 31:164-

165. 
223. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982; 139:954-955. 
224. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982a; 139:954-955. 
225. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982b; 139:954-955. 
226. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982c; 139:954-955. 
227. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982d; 139:954-955. 
228. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982e; 139:954-955. 
229. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982f; 139:954-955. 
230. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982g; 139:954-955. 
231. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982h; 139:954-955. 
232. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982i; 139:954-955. 
233. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982j; 139:954-955. 
234. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982k; 139:954-955. 
235. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982l; 139:954-955. 
236. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982m; 139:954-955. 
237. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982n; 139:954-955. 
238. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982o; 139:954-955. 
239. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982p; 139:954-955. 
240. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982q; 139:954-955. 
241. Insel TR, Roy BF, Cohen RM, et al: Possible development of the serotonin syndrome in man. Am J Psychiatry 

1982r; 139:954-955. 
242. Iruela LM, Minguez L, Merino J, et al: Toxic interaction of S-adenosylmethionine and clomipramine. Am J 

Page 125 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 125

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 125 of 182



Psychiatry 1993; 150(3):522. 
243. Iruela LM, Minguez L, Merino J, et al: Toxic interaction of S-adenosylmethionine and clomipramine. Am J 

Psychiatry 1993a; 150(3):522. 
244. Ives TJ & Stewart RB: Doxepin-induced acute glossitis. Am J Hosp Pharm 1980; 37:1551-1552. 
245. Jabbari B: Incidence of seizures with tricylcic and tetracyclic antidepressants. Arch Neurol 1985; 42:480-481. 
246. Jackson JL, O'Malley PG, Tomkins G, et al: Treatment of functional gastrointestinal disorders with antidepressant 

medications: a meta-analysis. Am J Med 2000; 108:65-72. 
247. Jano E & Aparasu RR : Healthcare outcomes associated with beers' criteria: a systematic review. Ann 

Pharmacother 2007; 41(3):438-447. 
248. Jick H: Tricyclic antidepressants and convulsions. J Clin Psychopharmacol 1983; 3:182-185. 
249. Johanson AJ & Knorr NJ: L-Dopa as treatment for anorexia nervosa In: Vigersky RA (Ed): Anorexia Nervosa, 

Raven Press, New York, NY, 1977, pp 363-372. 
250. John VA, Luscombe DK, & Kemp H: Effects of age, cigarette smoking and the oral contraceptive on the 

pharmacokinetics of clomipramine and its desmethyl metabolite during chronic dosing. J Int Med Res 1980; 8
(suppl 3):88-95. 

251. John VA, Luscombe DK, & Kemp H: Effects of age, cigarette smoking and the oral contraceptive on the 
pharmacokinetics of clomipramine and its desmethyl metabolite during chronic dosing. J Int Med Res 1980a; 8
(suppl 3):88-95. 

252. John VA, Luscombe DK, & Kemp H: Effects of age, cigarette smoking and the oral contraceptive on the 
pharmacokinetics of clomipramine and its desmethyl metabolite during chronic dosing. J Int Med Res 1980b; 8
(suppl 3):88-95. 

253. John VA, Luscombe DK, & Kemp H: Effects of age, cigarette smoking and the oral contraceptive on the 
pharmacokinetics of clomipramine and its desmethyl metabolite during chronic dosing. J Int Med Res 1980c; 8
(suppl 3):88-95. 

254. John VA, Luscombe DK, & Kemp H: Effects of age, cigarette smoking and the oral contraceptive on the 
pharmacokinetics of clomipramine and its desmethyl metabolite during chronic dosing. J Int Med Res 1980d; 8
(suppl 3):88-95. 

255. John VA, Luscombe DK, & Kemp H: Effects of age, cigarette smoking and the oral contraceptive on the 
pharmacokinetics of clomipramine and its desmethyl metabolite during chronic dosing. J Int Med Res 1980e; 8
(suppl 3):88-95. 

256. John VA, Luscombe DK, & Kemp H: Effects of age, cigarette smoking and the oral contraceptive on the 
pharmacokinetics of clomipramine and its desmethyl metabolite during chronic dosing. J Int Med Res 1980f; 8
(suppl 3):88-95. 

257. Johnstone EE & Claghorn JL: Doxepin versus chlordiazepoxide: a controlled comparison in neurotic outpatients. 
Curr Ther Res 1968; 10:514-519. 

258. Kantor SJ, Glassman AH, Bigger JT Jr, et al: The cardiac effects of therapeutic plasma concentrations of 
imipramine. Am J Psychiatry 1978; 135(5):534-538. 

259. Kantor SJ, Glassman AH, Bigger JT Jr., et al: The cardiac effects of therapeutic plasma concentrations of 
imipramine. Am J Psychiatry 1978a; 135:534-538. 

260. Kantor SJ, Glassman AH, Bigger JT Jr., et al: The cardiac effects of therapeutic plasma concentrations of 
imipramine. Am J Psychiatry 1978b; 135:534-538. 

261. Kasich AM: Clinical evaluation of doxepin and diazepam in patients with gastrointestinal disease and anxiety. A 
controlled double-blind study and long-term evaluation. Psychosomatics 1969; 10:18-20. 

262. Kastrup EK (Ed): Facts and Comparisons, Facts and Comparisons, Inc, St Louis, MO, 1987. 
263. Katz MR: Raised serum levels of desipramine with the antiarrhythmic propafenone (letter). J Clin Psychiatry 1991; 

52:432-433. 
264. Katz MR: Raised serum levels of desipramine with the antiarrhythmic propafenone (letter). J Clin Psychiatry 

1991a; 52:432-433. 
265. Katzung: Basic and clinical pharmacology 5th ed, Appleton & Lange, Norwalk, CT, 1992, pp 700-3, 932. 
266. Kaye WH, Weltzin TE, Hsu LK, et al: An open trial of fluoxetine in patients with anorexia nervosa. J Clin Psychiatry 

1991; 52:464-471. 
267. Keegan AD: Doxepin-induced recurrent acute hepatitis (letter). Aust N Z J Med 1993; 23:523. 
268. Kemp J, Ilett KF, Booth J, et al: Excretion of doxepin and N-desmethyldoxepin in human milk. Brit J Clin 

Pharmacol 1985; 20(5):497-9. 
269. Khan MC, Bennie EH, Stulemeijer SM, et al: Mianserin and doxepin in the treatment of outpatient depression with 

anxiety. Br J Clin Pharmacol 1983; 15:2135-2155. 
270. Khurana RC: Estrogen-imipramine interaction (letter). JAMA 1972; 222:702-703. 
271. Khurana RC: Estrogen-imipramine interaction (letter). JAMA 1972a; 222:702-703. 
272. Khurana RC: Estrogen-imipramine interaction (letter). JAMA 1972b; 222:702-703. 
273. Khurana RC: Estrogen-imipramine interaction (letter). JAMA 1972c; 222:702-703. 
274. Khurana RC: Estrogen-imipramine interaction (letter). JAMA 1972d; 222:702-703. 
275. Khurana RC: Estrogen-imipramine interaction (letter). JAMA 1972e; 222:702-703. 
276. Khurana RC: Estrogen-imipramine interaction (letter). JAMA 1972f; 222:702-703. 
277. Khurana RC: Estrogen-imipramine interaction (letter). JAMA 1972g; 222:702-703. 
278. Khurana RC: Estrogen-imipramine interaction (letter). JAMA 1972h; 222:702-703. 
279. Khurana RC: Estrogen-imipramine interaction (letter). JAMA 1972i; 222:702-703. 
280. Khurana RC: Estrogen-imipramine interaction (letter). JAMA 1972j; 222:702-703. 
281. Khurana RC: Estrogen-imipramine interaction (letter). JAMA 1972k; 222:702-703. 

Page 126 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 126

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 126 of 182



282. Khurana RC: Estrogen-imipramine interaction (letter). JAMA 1972l; 222:702-703. 
283. Khurana RC: Estrogen-imipramine interaction (letter). JAMA 1972m; 222:702-703. 
284. Kiev A: The role of chemotherapy in managing potentially suicidal patients. Dis Nerv Syst 1974; 35:108. 
285. Kimbrough JC: Incontinence with doxepin. JAMA 1972; 221:510. 
286. Kimura Y: Absorption, distribution, and metabolism of doxepin HCl. Pharmacokinetics 1972; 6:955. 
287. Kimura Y: Absorption, distribution, and metabolism of doxepin HCl. Pharmacokinetics 1972a; 6:955. 
288. Kingstone E, Kolivakis T, & Kossatz I: Doxepin versus chlordiazepoxide: a double-blind study on anxious 

outpatients. Curr Ther Res 1970; 12:213-222. 
289. Kline NS: Experimental use of monoamine oxidase inhibitors with tricyclic antidepressants. JAMA 1974; 227:807. 
290. Kline NS: Experimental use of monoamine oxidase inhibitors with tricyclic antidepressants. JAMA 1974a; 227:807. 
291. Kline NS: Experimental use of monoamine oxidase inhibitors with tricyclic antidepressants. JAMA 1974b; 227:807. 
292. Kline NS: Experimental use of monoamine oxidase inhibitors with tricyclic antidepressants. JAMA 1974c; 227:807. 
293. Kline NS: Experimental use of monoamine oxidase inhibitors with tricyclic antidepressants. JAMA 1974d; 227:807. 
294. Kline NS: Experimental use of monoamine oxidase inhibitors with tricyclic antidepressants. JAMA 1974e; 227:807. 
295. Konig W, Heinrich T, & Diehl B: A double-blind comparison of amitriptylinoxide versus doxepin in the treatment of 

severe depression. Prog Neuropsychopharmacol Biol Psychiatry 1994; 18:491-496. 
296. Kornhaber A & Horwitz IM: A comparison of clomipramine and doxepin in neurotic depression. J Clin Psychiatry 

1984; 45:337-341. 
297. Krakowski AJ: Activity study of doxepin: a new antidepressant. Psychosomatics 1968; 9:89-95. 
298. Krishnan KR, France RD, & Ellinwood EH: Tricyclic-induced akathisia in patients taking conjugated estrogens. Am 

J Psychiatry 1984; 141:696-697. 
299. Krishnan KR, France RD, & Ellinwood EH: Tricyclic-induced akathisia in patients taking conjugated estrogens. Am 

J Psychiatry 1984a; 141:696-697. 
300. Krishnan KR, France RD, & Ellinwood EH: Tricyclic-induced akathisia in patients taking conjugated estrogens. Am 

J Psychiatry 1984b; 141:696-697. 
301. Krishnan KR, France RD, & Ellinwood EH: Tricyclic-induced akathisia in patients taking conjugated estrogens. Am 

J Psychiatry 1984c; 141:696-697. 
302. Krishnan KR, France RD, & Ellinwood EH: Tricyclic-induced akathisia in patients taking conjugated estrogens. Am 

J Psychiatry 1984d; 141:696-697. 
303. Krishnan KR, France RD, & Ellinwood EH: Tricyclic-induced akathisia in patients taking conjugated estrogens. Am 

J Psychiatry 1984e; 141:696-697. 
304. Krishnan KR, France RD, & Ellinwood EH: Tricyclic-induced akathisia in patients taking conjugated estrogens. Am 

J Psychiatry 1984f; 141:696-697. 
305. Krishnan KR, France RD, & Ellinwood EH: Tricyclic-induced akathisia in patients taking conjugated estrogens. Am 

J Psychiatry 1984g; 141:696-697. 
306. Krishnan KR, France RD, & Ellinwood EH: Tricyclic-induced akathisia in patients taking conjugated estrogens. Am 

J Psychiatry 1984h; 141:696-697. 
307. Krishnan KR, France RD, & Ellinwood EH: Tricyclic-induced akathisia in patients taking conjugated estrogens. Am 

J Psychiatry 1984i; 141:696-697. 
308. Krishnan KR, France RD, & Ellinwood EH: Tricyclic-induced akathisia in patients taking conjugated estrogens. Am 

J Psychiatry 1984j; 141:696-697. 
309. Krishnan KR, France RD, & Ellinwood EH: Tricyclic-induced akathisia in patients taking conjugated estrogens. Am 

J Psychiatry 1984k; 141:696-697. 
310. Krishnan KR, France RD, & Ellinwood EH: Tricyclic-induced akathisia in patients taking conjugated estrogens. Am 

J Psychiatry 1984l; 141:696-697. 
311. Krishnan KR, France RD, & Ellinwood EH: Tricyclic-induced akathisia in patients taking conjugated estrogens. Am 

J Psychiatry 1984m; 141:696-697. 
312. Landauer AA, Milner G, & Patman J: Alcohol and amitriptyline effects on skills related to driving behavior. Science 

1969; 163:1467-1468. 
313. Lande G, Drouin E, Gauthier C, et al: Arrhythmogenic effects of sultopride chlorhydrate: clinical and cellular 

electrophysiological correlation. Ann Fr Anesth Reanim 1992; 11:629-635. 
314. Lechin F, vander Dijs B, Lechin A, et al: Doxepin therapy for postprandial symptomatic hypoglycaemic patients: 

neurochemical, hormonal and metabolic disturbances. Clin Sci 1991; 80:373-384. 
315. Ledo A, Harto A, & Sendagorta E: Doxepin in chronic urticaria. J Am Acad Dermatol 1985; 13:1058-1059. 
316. Lee HK: Dystonic reactions to amitriptyline and doxepin (letter). Am J Psychiatry 1988; 145:649. 
317. Leinonen E, Lillsunde P, Laukkanen V, et al: Effects of carbamazepine on serum antidepressant concentrations in 

psychiatric patients. J Clin Psychopharmacol 1991; 11:313-318. 
318. Leinonen E, Lillsunde P, Laukkanen V, et al: Effects of carbamazepine on serum antidepressant concentrations in 

psychiatric patients. J Clin Psychopharmacol 1991a; 11:313-318. 
319. Lindsay J Jr, Smith MA, & Light JA: Torsades de pointes associated with antimicrobial therapy for pneumonia. 

Chest 1990; 98:222-223. 
320. Lindsay PG & Wyckoff M: The depression-pain syndrome and its response to antidepressants. Psychosomatics 

1981; 22:571-577. 
321. Lindsay PG & Wyckoff M: The depression-pain syndrome and its response to antidepressants. Psychosomatics 

1981a; 22:571-577. 
322. Linnoila M, Seppala T, Mattila MJ, et al: Clomipramine and doxepin in depressive neurosis. Arch Gen Psychiatry 

1980; 37:1295-1299. 
323. Lockett MF & Milner G: Combining the antidepressant drugs (letter). Br Med J 1965; 1:921. 

Page 127 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 127

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 127 of 182



324. Lockett MF & Milner G: Combining the antidepressant drugs (letter). Br Med J 1965a; 1:921. 
325. Lockett MF & Milner G: Combining the antidepressant drugs (letter). Br Med J 1965b; 1:921. 
326. Lockett MF & Milner G: Combining the antidepressant drugs (letter). Br Med J 1965c; 1:921. 
327. Lockett MF & Milner G: Combining the antidepressant drugs (letter). Br Med J 1965d; 1:921. 
328. Lockett MF & Milner G: Combining the antidepressant drugs (letter). Br Med J 1965e; 1:921. 
329. Lockett MF & Milner G: Combining the antidepressant drugs (letter). Br Med J 1965f; 1:921. 
330. Lockett MF & Milner G: Combining the antidepressant drugs (letter). Br Med J 1965g; 1:921. 
331. Lockett MF & Milner G: Combining the antidepressant drugs (letter). Br Med J 1965h; 1:921. 
332. Lockett MF & Milner G: Combining the antidepressant drugs (letter). Br Med J 1965i; 1:921. 
333. Lockett MF & Milner G: Combining the antidepressant drugs (letter). Br Med J 1965j; 1:921. 
334. Lodge GJ & Freeman HL: Clovoxamine and doxepin in major depressive disorder: a double-blind controlled trial. 

Br J Psychiatry 1986; 148:718-721. 
335. Loga S, Curry S, & Lader M: Interaction of chlorpromazine and nortriptyline in patients with schizophrenia. Clin 

Pharmacokinet 1981; 6(6):454-462. 
336. Lopez JA, Harold JG, Rosenthal MC, et al: QT prolongation and torsades de pointes after administration of 

trimethoprim-sulfamethoxazole. Am J Cardiol 1987; 59:376-377. 
337. Lose G, Jorgensen L, & Thunedborg P: Doxepin in the treatment of female detrusor overactivity: a randomized 

double-blind crossover study. J Urol 1989; 142:1024-1026. 
338. Louie AK, Lannon RA, & Ketter TA: Treatment of cocaine-induced panic disorder. Am J Psychiatry 1989; 146:40-

44. 
339. Luscombe DK & John V: Influences of age, cigarette smoking and the oral contraceptive on plasma concentrations 

of clomipramine. Postgrad Med J 1980; 56(suppl 1):99-102. 
340. Luscombe DK & John V: Influences of age, cigarette smoking and the oral contraceptive on plasma concentrations 

of clomipramine. Postgrad Med J 1980a; 56(suppl 1):99-102. 
341. Luscombe DK & John V: Influences of age, cigarette smoking and the oral contraceptive on plasma concentrations 

of clomipramine. Postgrad Med J 1980b; 56(suppl 1):99-102. 
342. Luscombe DK & John V: Influences of age, cigarette smoking and the oral contraceptive on plasma concentrations 

of clomipramine. Postgrad Med J 1980c; 56(suppl 1):99-102. 
343. Luscombe DK & John V: Influences of age, cigarette smoking and the oral contraceptive on plasma concentrations 

of clomipramine. Postgrad Med J 1980d; 56(suppl 1):99-102. 
344. Luscombe DK & John V: Influences of age, cigarette smoking and the oral contraceptive on plasma concentrations 

of clomipramine. Postgrad Med J 1980e; 56(suppl 1):99-102. 
345. Luscombe DK & John V: Influences of age, cigarette smoking and the oral contraceptive on plasma concentrations 

of clomipramine. Postgrad Med J 1980f; 56(suppl 1):99-102. 
346. Lydiard RB, Anton RF, & Cunningham T: Interactions between sertraline and tricyclic antidepressants. Am J 

Psychiatry 1993; 150:1125-1126. 
347. Mahapatra RK, Paul SK, Mahapatra D, et al: Cardiovascular effects of polycyclic antidepressants. Angiology 1986; 

37(10):709-717. 
348. Malatynska E: Antidepressants and seizure-interactions at the GABA receptor chloride-ionophore complex. Life 

Sci 1988; 43:303-307. 
349. Malina A, Gaskill J, McConaha C, et al: Olanzapine treatment of anorexia nervosa: a retrospective study. Int J Eat 

Disord 2003; 33:234-237. 
350. Maloney MJ & Farrell MK: Treatment of severe weight loss in anorexia nervosa with hyperalimentation and 

psychotherapy. Am J Psychiatry 1980; 137:310-314. 
351. Mangla JC & Pereira M: Tricyclic antidepressants in the treatment of peptic ulcer disease. Arch Intern Med 1982; 

142:273-275. 
352. Marco LA & Randels RM: Drug interactions in alcoholic patients. Hillside J Clin Psychiatry 1981; 3:27-44. 
353. Marill KA & Runge T: Meta-analysis of the risk of torsades de pointes in patients treated with intravenous racemic 

sotalol. Acad Emerg Med 2001; 8(2):117-124. 
354. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982ah; 103(3):401-414. 
355. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982; 103:401-414. 
356. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982a; 103:401-414. 
357. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982aa; 103:401-414. 
358. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982ab; 103:401-414. 
359. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982ac; 103:401-414. 
360. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982ad; 103:401-414. 
361. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982ae; 103:401-414. 
362. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982af; 103:401-414. 
363. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

Page 128 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 128

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 128 of 182



and management of complications. Am Heart J 1982ag; 103:401-414. 
364. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982b; 103:401-414. 
365. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982c; 103:401-414. 
366. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982d; 103:401-414. 
367. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982e; 103:401-414. 
368. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982f; 103:401-414. 
369. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982g; 103:401-414. 
370. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982h; 103:401-414. 
371. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982i; 103:401-414. 
372. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982j; 103:401-414. 
373. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982k; 103:401-414. 
374. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982l; 103:401-414. 
375. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982m; 103:401-414. 
376. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982n; 103:401-414. 
377. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982o; 103:401-414. 
378. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982p; 103:401-414. 
379. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982q; 103:401-414. 
380. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982r; 103:401-414. 
381. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982s; 103:401-414. 
382. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982t; 103:401-414. 
383. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982u; 103:401-414. 
384. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982v; 103:401-414. 
385. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982w; 103:401-414. 
386. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982x; 103:401-414. 
387. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982y; 103:401-414. 
388. Marshall JB & Forker AD: Cardiovascular effects of tricyclic antidepressant drugs: therapeutic usage, overdose, 

and management of complications. Am Heart J 1982z; 103:401-414. 
389. Matheson I, Pande H, & Alertsen AR: Respiratory depression caused by N-desmethyldoxepin in breast milk. 

Lancet 1985; 2(8464):1124. 
390. Mauro VF, Bingle JF, Ginn SM, et al: Torsade de pointes in a patient receiving intravenous vasopressin. Crit Care 

Med 1988; 16:200-201. 
391. McCleane G: Topical application of doxepin hydrochloride can reduce the symptoms of complex regional pain 

syndrome: a case report. Inj Int J Care Injured 2002; 33(1):88-89. 
392. McCleane G: Topical application of doxepin hydrochloride, capsaicin and a combination of both produces 

analgesia in chronic human neuropathic pain: a randomized, double-blind, placebo-controlled study. Br J Clin 
Pharmacol 2000; 49:574-579. 

393. McCue RE, Georgotas A, Nagachandran N, et al: Plasma levels of nortirptyline and 10-hydroxynortriptyline and 
treatment-related electrocardiographic changes in the elderly depressed. J Psychiatr Res 1989; 23:71-79. 

394. Mendels J & Schless A: A controlled comparison of doxepin HS and doxepin QID. J Clin Pharmacol 1975; 15:534-
539. 

395. Merigian KS & Browning RG: Desipramine and amantadine causing false-positive urine test for amphetamine 
(letter). Ann Emerg Med 1993; 22:1927-1928. 

396. Meyer JF, McAllister CK, & Goldberg LI: Insidious and prolonged antagonism of guanethidine by amitriptyline. 
JAMA 1970; 213:1487-1488. 

Page 129 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 129

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 129 of 182



397. Milner G & Landauer AA: The effects of doxepin, alone and together with alcohol, in relation to driving safety. Med 
J Aust 1973; 1:837-841. 

398. Milner G & Landauer AA: The effects of doxepin, alone and together with alcohol, in relation to driving safety. Med 
J Aust 1973a; 1:837-841. 

399. Mitchell JE & Popkin MK: Antidepressant drug therapy and sexual dysfunction in men: a review. J Clin 
Psychopharmacol 1983; 3:76-79. 

400. Mitchell JR, Arias L, & Oates JA: Antagonism of the antihypertensive action of guanethidine sulfate by 
desipramine hydrochloride. JAMA 1967; 202:973-976. 

401. Mitchell JR, Cavanaugh JH, Arias L, et al: Guanethidine and related agents. III. Antagonism by drugs which inhibit 
the norepinephrine pump in man. J Clin Invest 1970; 49:1596-1604. 

402. Moir DC, Cornwell WB, Dingwall-Fordyce I, et al: Cardiotoxicity of amitriptyline. Lancet 1972a; 2(7777):561-564. 
403. Moir DC, Crooks J, Cornwell WB, et al: Cardiotoxicity of amitriptyline. Lancet 1972; 2:561-564. 
404. Montgomery SA: Novel selective serotonin reuptake inhibitors. Part 1. J Clin Psychiatry 1992; 53:107-112. 
405. Moody JP, Whyte SF, MacDonald AJ, et al: Pharmacokinetic aspects of protriptyline plasma levels. Eur J Clin 

Pharmacol 1977; 11:51-56. 
406. Moore DC: Amitriptyline therapy in anorexia nervosa. Am J Psychiatry 1977; 134:1303-1304. 
407. Moore R: Naloxone in the treatment of anorexia nervosa: Effect on weight gain and lipolysis. J Royal Soc Med 

1981; 74:129-131. 
408. Munger MA & Effron BA: Amoxapine cardiotoxicity. Am Everg Med 1988; 17:274-278. 
409. Murphy JE & Ankier SI: An evaluation of trazodone in the treatment of depression. Neuropharmacology 1980; 

19:1217-1219. 
410. Murphy JK, Edwards NB, Downs AD, et al: Effects of doxepin on withdrawal symptoms in smoking cessation. Am 

J Psychiatry 1990; 147:1353-1357. 
411. Nair NPV, Amin M, Schwartz G, et al: A comparison of the cardiac safety and therapeutic efficacy of trimipramine 

versus doxepin in geriatric depressed patients. J Am Geriatr Soc 1993; 41:863-867. 
412. Neittaanmaki H, Myohanen T, & Fraki J: Comparison of cinnarizine, cyproheptadine, doxepin, and hydroxyzine in 

treatment of idiopathic cold urticaria: usefulness of doxepin. J Am Acad Dermatol 1984; 11:483-489. 
413. Neittaanmaki H, Myohanen T, & Fraki JE: Comparison of cinnarizine, cyproheptadine, doxepin, and hydroxyzine in 

treatment of idiopathic cold urticaria: usefulness of doxepin. J Am Acad Dermatol 1984a; 11:483-489. 
414. Neshkes RE, Gerner R, Jarvik LF, et al: Orthostatic effect of imipramine and doxepin in depressed geriatric 

outpatients. J Clin Psychopharmacol 1985; 5:102-106. 
415. Neuvonen PJ, Pohjola-Sintonen S, Tacke U, et al: Five fatal cases of serotonin syndrome after moclobemide-

citalopram or moclobemide-clomipramine overdoses (letter). Lancet 1993; 342:1419. 
416. Neuvonen PJ, Pohjola-Sintonen S, Tacke U, et al: Five fatal cases of serotonin syndrome after moclobemide-

citalopram or moclobemide-clomipramine overdoses (letter). Lancet 1993a; 342:1419. 
417. Neuvonen PJ, Pohjola-Sintonen S, Tacke U, et al: Five fatal cases of serotonin syndrome after moclobemide-

citalopram or moclobemide-clomipramine overdoses (letter). Lancet 1993b; 342:1419. 
418. Neuvonen PJ, Pohjola-Sintonen S, Tacke U, et al: Five fatal cases of serotonin syndrome after moclobemide-

citalopram or moclobemide-clomipramine overdoses (letter). Lancet 1993c; 342:1419. 
419. Neuvonen PJ, Pohjola-Sintonen S, Tacke U, et al: Five fatal cases of serotonin syndrome after moclobemide-

citalopram or moclobemide-clomipramine overdoses (letter). Lancet 1993d; 342:1419. 
420. Neuvonen PJ, Pohjola-Sintonen S, Tacke U, et al: Five fatal cases of serotonin syndrome after moclobemide-

citalopram or moclobemide-clomipramine overdoses (letter). Lancet 1993e; 342:1419. 
421. Neuvonen PJ, Pohjola-Sintonen S, Tacke U, et al: Five fatal cases of serotonin syndrome after moclobemide-

citalopram or moclobemide-clomipramine overdoses (letter). Lancet 1993f; 342:1419. 
422. Neuvonen PJ, Pohjola-Sintonen S, Tacke U, et al: Five fatal cases of serotonin syndrome after moclobemide-

citalopram or moclobemide-clomipramine overdoses (letter). Lancet 1993g; 342:1419. 
423. Neuvonen PJ, Pohjola-Sintonen S, Tacke U, et al: Five fatal cases of serotonin syndrome after moclobemide-

citalopram or moclobemide-clomipramine overdoses (letter). Lancet 1993h; 342:1419. 
424. Neuvonen PJ, Pohjola-Sintonen S, Tacke U, et al: Five fatal cases of serotonin syndrome after moclobemide-

citalopram or moclobemide-clomipramine overdoses (letter). Lancet 1993i; 342:1419. 
425. Nixon DD: Thrombocytopenia following doxepin treatment. JAMA 1972; 220:418. 
426. Norman TR, Burrows GD, Bianchi G, et al: Doxepin plasma levels and anxiocytic response. Int 

Pharmacopsychiatry 1980; 15:247-252. 
427. Nulman I, Rovet J, Steward DE, et al: Child development following exposure to tricyclic antidepressants or 

fluoxetine throughout fetal life: A prospective, controlled study. Am J Psychiatry 2002; 159(11):1889-1895. 
428. O'Brien JM, Rockwood RP, & Suh KI: Haloperidol-induced torsade de pointes. Ann Pharmacother 1999; 33:1046-

1050. 
429. Oates JA, Fann WE, & Cavanaugh JH: Effect of doxepin on the norepinephrine pump. A preliminary report. 

Psychosomatics 1969; 10:12-13. 
430. Oates JA, Fann WE, & Cavanaugh JH: Effect of doxepin on the norepinephrine pump. A preliminary report. 

Psychosomatics 1969a; 10:12-13. 
431. Ober KF & Wang RI: Drug interactions with guanethidine. Clin Pharmacol Ther 1973; 14:190-195. 
432. Oberg KC & Bauman JL: QT interval prolongation and torsades de pointes due to erythromycin lactobionate. 

Pharmacotherapy 1995; 15(6):687-692. 
433. Oberg KC & Bauman JL: QT interval prolongation and torsades de pointes due to erythromycin lactobionate. 

Pharmacotherapy 1995a; 15(6):687-692. 
434. Ojemann LM, Friel PN, Trejo WJ, et al: Effect of doxepin on seizure frequency in depressed epileptic patients. 

Page 130 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 130

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 130 of 182



Neurology 1983; 33:646-648. 
435. Okasha A, Ghalab HA, & Sadek A: A double-blind trial for the clinical management of psychogenic headache. Br J 

Psychiatry 1973; 122:181-183. 
436. Oppenheim G: Estrogens in the treatment of depression: neuropharmacological mechanisms. Biol Psychiatry 

1983; 18:721-725. 
437. Oppenheim G: Estrogens in the treatment of depression: neuropharmacological mechanisms. Biol Psychiatry 

1983a; 18:721-725. 
438. Oppenheim G: Estrogens in the treatment of depression: neuropharmacological mechanisms. Biol Psychiatry 

1983b; 18:721-725. 
439. Oppenheim G: Estrogens in the treatment of depression: neuropharmacological mechanisms. Biol Psychiatry 

1983c; 18:721-725. 
440. Oppenheim G: Estrogens in the treatment of depression: neuropharmacological mechanisms. Biol Psychiatry 

1983d; 18:721-725. 
441. Oppenheim G: Estrogens in the treatment of depression: neuropharmacological mechanisms. Biol Psychiatry 

1983e; 18:721-725. 
442. Oppenheim G: Estrogens in the treatment of depression: neuropharmacological mechanisms. Biol Psychiatry 

1983f; 18:721-725. 
443. Orengo CA, Kunik ME, Molinari V, et al: The use and tolerability of fluoxetine in geropsychiatric inpatients. J Clin 

Psychiatry 1996; 57:12-16. 
444. Orsulak PJ & Waller D: Antidepressant drugs: additional clinical uses. J Fam Pract 1989; 28:209-216. 
445. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 

Pharmacother 2001; 21(3):310-319. 
446. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 

Pharmacother 2001a; 21(3):310-319. 
447. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 

Pharmacother 2001b; 21(3):310-319. 
448. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 

Pharmacother 2001c; 21(3):310-319. 
449. Owens R: Risk assessment for antimicrobial agent-induced QTc prolongation and torsades de pointes. 

Pharmacother 2001d; 21(3):310-319. 
450. Patman J, Landauer AA, & Milner G: The combined effect of alcohol and amitriptyline on skills similar to motor-car 

driving. Med J Aust 1969; 2:946-949. 
451. Peck AW: Incidence of seizures during treatment of tricyclic antidepressant drugs and bupropion. J Clin Psychiatry 

1983; 44:197-201. 
452. Perry NK: Venlafaxine-induced serotonin syndrome with relapse following amitriptyline. Postgrad Med J 2000; 

76:254-256. 
453. Perry PJ, Alexander B, & Liskow BIPerry PJ, Alexander B, & Liskow BI: Psychotropic Drug Handbook, 6th. Harvey 

Whitney Books Company, Cincinnati, OH, 1991. 
454. Perry PJ, Alexander B, & Liskow BIPerry PJ, Alexander B, & Liskow BI: Psychotropic Drug Handbook, 6th. Harvey 

Whitney Books Company, Cincinnati, OH, 1991a. 
455. Perry PJ, Alexander B, & Liskow BIPerry PJ, Alexander B, & Liskow BI: Psychotropic Drug Handbook, 6th. Harvey 

Whitney Books Company, Cincinnati, OH, 1991b. 
456. Perry PJ, Alexander B, & Liskow BIPerry PJ, Alexander B, & Liskow BI: Psychotropic Drug Handbook, 6th. Harvey 

Whitney Books Company, Cincinnati, OH, 1991c. 
457. Perry PJ, Alexander B, & Liskow BIPerry PJ, Alexander B, & Liskow BI: Psychotropic Drug Handbook, 6th. Harvey 

Whitney Books Company, Cincinnati, OH, 1991d. 
458. Perry PJ, Alexander B, & Liskow BIPerry PJ, Alexander B, & Liskow BI: Psychotropic Drug Handbook, 6th. Harvey 

Whitney Books Company, Cincinnati, OH, 1991e. 
459. Perry PJ, Alexander B, & Liskow BIPerry PJ, Alexander B, & Liskow BI: Psychotropic Drug Handbook, 6th. Harvey 

Whitney Books Company, Cincinnati, OH, 1991f. 
460. Perry PJ, Alexander B, & Liskow BIPerry PJ, Alexander B, & Liskow BI: Psychotropic Drug Handbook, 6th. Harvey 

Whitney Books Company, Cincinnati, OH, 1991g. 
461. Perry PJ, Alexander B, & Liskow BIPerry PJ, Alexander B, & Liskow BI: Psychotropic Drug Handbook, 6th. Harvey 

Whitney Books Company, Cincinnati, OH, 1991h. 
462. Perry PJ, Alexander B, & Liskow BIPerry PJ, Alexander B, & Liskow BI: Psychotropic Drug Handbook, 6th. Harvey 

Whitney Books Company, Cincinnati, OH, 1991i. 
463. Perucca E & Richens A: Interaction between phenytoin and imipramine. Br J Clin Pharmacol 1977; 4:485-486. 
464. Perucca E & Richens A: Interaction between phenytoin and imipramine. Br J Clin Pharmacol 1977a; 4:485-486. 
465. Petti TA & Campbell M: Imipramine and seizures. Am J Psychiatry 1975; 132:538-540. 
466. Petti TA & Campbell M: Imipramine and seizures. Am J Psychiatry 1975a; 132:538-540. 
467. Pies RW: Another case of doxepin for irritable bowel syndrome. Am J Psychiatry 1983; 140:368-369. 
468. Pillans PI & Woods DJ: Adverse reactions associated with nefopam. NZ Med J 1995; 108:832-834. 
469. Pinder RM, Brogden RN, Speight TM, et al: Doxepin up-to-date: a review of its pharmacological properties and 

therapeutic efficacy with particular reference to depression. Drugs 1977; 13:161-218. 
470. Pinder RM, Brogden RN, Speight TM, et al: Doxepin up-to-date: a review of its pharmacological properties and 

therapeutic efficacy with particular reference to depression. Drugs 1977b; 13:161-218. 
471. Pinder RM, Brogden RN, Speight TM, et al: Doxepin up-to-date: a review of its pharmacological properties and 

therapeutic efficacy with particular reference to depression. Drugs 1977c; 13:161-218. 

Page 131 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 131

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 131 of 182



472. Pinder RM, Brogden RN, Speight TM, et al: Doxepin up-to-date: a review of its pharmacological properties and 
therapeutic efficacy with particular reference to depression. Drugs 1977d; 13:161-218. 

473. Pinder RM, Brogden RN, Speight TM, et al: Doxepin up-to-date: a review of its pharmacological properties and 
therapeutic efficacy with particular reference to depression. Drugs 1977e; 13:161-218. 

474. Pinder RM, Brogden RN, Speight TM, et al: Doxepin up-to-date: a review of its pharmacological properties and 
therapeutic efficacy with particular reference to depression. Drugs 1977f; 13:161-218. 

475. Pinder RM, Brogden RN, Speight TM, et al: Doxepin up-to-date: a review of its pharmacological properties and 
therapeutic efficacy with particular reference to depression. Drugs 1977a; 13:161-218. 

476. Pitts NE: The clinical evaluation doxepin - a new psychotherapeutic agent. Psychosomatics 1969; 10:164-171. 
477. Pitts NE: The clinical evaluation doxepin - a new psychotherapeutic agent. Psychosomatics 1969a; 10:164-171. 
478. Poe TE, Edwards JL, & Taylor RB: Hypertensive crisis possibly due to drug interaction. Postgrad Med 1979; 

66:235-237. 
479. Pond SM, Graham GG, Birkett DJ, et al: Effects of tricyclic antidepressants on drug metabolism. Clin Pharmacol 

Ther 1975; 18:191-199. 
480. Pond SM, Graham GG, Birkett DJ, et al: Effects of tricyclic antidepressants on drug metabolism. Clin Pharmacol 

Ther 1975a; 18:191-199. 
481. Pond SM, Graham GG, Birkett DJ, et al: Effects of tricyclic antidepressants on drug metabolism. Clin Pharmacol 

Ther 1975b; 18:191-199. 
482. Pond SM, Graham GG, Birkett DJ, et al: Effects of tricyclic antidepressants on drug metabolism. Clin Pharmacol 

Ther 1975c; 18:191-199. 
483. Pond SM, Graham GG, Birkett DJ, et al: Effects of tricyclic antidepressants on drug metabolism. Clin Pharmacol 

Ther 1975d; 18:191-199. 
484. Pond SM, Graham GG, Birkett DJ, et al: Effects of tricyclic antidepressants on drug metabolism. Clin Pharmacol 

Ther 1975e; 18:191-199. 
485. Pond SM, Graham GG, Birkett DJ, et al: Effects of tricyclic antidepressants on drug metabolism. Clin Pharmacol 

Ther 1975f; 18:191-199. 
486. Pond SM, Graham GG, Birkett DJ, et al: Effects of tricyclic antidepressants on drug metabolism. Clin Pharmacol 

Ther 1975g; 18:191-199. 
487. Pond SM, Graham GG, Birkett DJ, et al: Effects of tricyclic antidepressants on drug metabolism. Clin Pharmacol 

Ther 1975h; 18:191-199. 
488. Pond SM, Graham GG, Birkett DJ, et al: Effects of tricyclic antidepressants on drug metabolism. Clin Pharmacol 

Ther 1975i; 18:191-199. 
489. Pond SM, Graham GG, Birkett DJ, et al: Effects of tricyclic antidepressants on drug metabolism. Clin Pharmacol 

Ther 1975j; 18:191-199. 
490. Pond SM, Graham GG, Birkett DJ, et al: Effects of tricyclic antidepressants on drug metabolism. Clin Pharmacol 

Ther 1975k; 18:191-199. 
491. Ponto LB, Perry PJ, Liskow BI, et al: Drug therapy reviews: tricyclic antidepressant and monoamine oxidase 

inhibitor combination therapy. Am J Hosp Pharm 1977; 34:954-961. 
492. Ponto LB, Perry PJ, Liskow BI, et al: Drug therapy reviews: tricyclic antidepressant and monoamine oxidase 

inhibitor combination therapy. Am J Hosp Pharm 1977a; 34:954-961. 
493. Ponto LB, Perry PJ, Liskow BI, et al: Drug therapy reviews: tricyclic antidepressant and monoamine oxidase 

inhibitor combination therapy. Am J Hosp Pharm 1977b; 34:954-961. 
494. Ponto LB, Perry PJ, Liskow BI, et al: Drug therapy reviews: tricyclic antidepressant and monoamine oxidase 

inhibitor combination therapy. Am J Hosp Pharm 1977c; 34:954-961. 
495. Ponto LB, Perry PJ, Liskow BI, et al: Drug therapy reviews: tricyclic antidepressant and monoamine oxidase 

inhibitor combination therapy. Am J Hosp Pharm 1977d; 34:954-961. 
496. Ponto LB, Perry PJ, Liskow BI, et al: Drug therapy reviews: tricyclic antidepressant and monoamine oxidase 

inhibitor combination therapy. Am J Hosp Pharm 1977e; 34:954-961. 
497. Ponto LB, Perry PJ, Liskow BI, et al: Drug therapy reviews: tricyclic antidepressant and monoamine oxidase 

inhibitor combination therapy. Am J Hosp Pharm 1977f; 34:954-961. 
498. Ponto LB, Perry PJ, Liskow BI, et al: Drug therapy reviews: tricyclic antidepressant and monoamine oxidase 

inhibitor combination therapy. Am J Hosp Pharm 1977g; 34:954-961. 
499. Ponto LB, Perry PJ, Liskow BI, et al: Drug therapy reviews: tricyclic antidepressant and monoamine oxidase 

inhibitor combination therapy. Am J Hosp Pharm 1977h; 34:954-961. 
500. Ponto LB, Perry PJ, Liskow BI, et al: Drug therapy reviews: tricyclic antidepressant and monoamine oxidase 

inhibitor combination therapy. Am J Hosp Pharm 1977i; 34:954-961. 
501. Ponto LB, Perry PJ, Liskow BI, et al: Drug therapy reviews: tricyclic antidepressant and monoamine oxidase 

inhibitor combination therapy. Am J Hosp Pharm 1977j; 34:954-961. 
502. Prakash C & Clouse RE: Cyclic vomiting syndrome in adults: clinical features and response to tricyclic 

antidepressants. Am J Gastroenterol 1999; 94(10):2855-2860. 
503. Prange AJ Jr: Estrogens may well affect response to antidepressants. JAMA 1972; 219:143-144. 
504. Prange AJ Jr: Estrogens may well affect response to antidepressants. JAMA 1972a; 219:143-144. 
505. Prange AJ Jr: Estrogens may well affect response to antidepressants. JAMA 1972b; 219:143-144. 
506. Prange AJ Jr: Estrogens may well affect response to antidepressants. JAMA 1972c; 219:143-144. 
507. Prange AJ Jr: Estrogens may well affect response to antidepressants. JAMA 1972d; 219:143-144. 
508. Prange AJ Jr: Estrogens may well affect response to antidepressants. JAMA 1972e; 219:143-144. 
509. Prange AJ Jr: Estrogens may well affect response to antidepressants. JAMA 1972f; 219:143-144. 
510. Prange AJ Jr: Estrogens may well affect response to antidepressants. JAMA 1972g; 219:143-144. 

Page 132 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 132

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 132 of 182



511. Prange AJ Jr: Estrogens may well affect response to antidepressants. JAMA 1972h; 219:143-144. 
512. Prange AJ Jr: Estrogens may well affect response to antidepressants. JAMA 1972i; 219:143-144. 
513. Prange AJ Jr: Estrogens may well affect response to antidepressants. JAMA 1972j; 219:143-144. 
514. Prange AJ Jr: Estrogens may well affect response to antidepressants. JAMA 1972k; 219:143-144. 
515. Prange AJ Jr: Estrogens may well affect response to antidepressants. JAMA 1972l; 219:143-144. 
516. Prange AJ Jr: Estrogens may well affect response to antidepressants. JAMA 1972m; 219:143-144. 
517. Preskorn SH, Alderman J, Chung M, et al: Pharmacokinetics of desipramine coadministered with sertraline or 

fluoxetine. J Clin Psychopharmacol 1994; 14:90-98. 
518. Preskorn SH, Alderman J, Chung M, et al: Pharmacokinetics of desipramine coadministered with sertraline or 

fluoxetine. J Clin Psychopharmacol 1994a; 14:90-98. 
519. Preskorn SH, Alderman J, Chung M, et al: Pharmacokinetics of desipramine coadministered with sertraline or 

fluoxetine. J Clin Psychopharmacol 1994b; 14:90-98. 
520. Preskorn SH, Alderman J, Chung M, et al: Pharmacokinetics of desipramine coadministered with sertraline or 

fluoxetine. J Clin Psychopharmacol 1994c; 14:90-98. 
521. Preskorn SH, Beber JH, Faul JC, et al: Serious adverse effects of combining fluoxetine and tricyclic 

antidepressants (letter). Am J Psychiatry 1990; 147:532. 
522. Price LH, Charney DS, Delgado PL, et al: Fenfluramine augmentation in tricyclic-refractory depression. J Clin 

Psychopharmacol 1990; 10:312-317. 
523. Product Information: ADDERALL(R) oral tablets, dextroamphetamine saccharate, amphetamine asparate 

monohydrate, dextroamphetamine sulfate, amphetamine sulfate oral tablets. Shire US Inc, Wayne, PA, 2006. 
524. Product Information: AZILECT(R) oral tablets, rasagiline oral tablets. Teva Pharmaceuticals, Kfar Saba, Israel, 

2006. 
525. Product Information: Adapin(R), doxepin. Fisons Pharmaceuticals, Rochester, NY, 1995. 
526. Product Information: Adapin(R), doxepin. Fisons Pharmaceuticals, Rochester, NY, 1995a. 
527. Product Information: Agenerase(R), amprenavir. Glaxo Wellcome Inc., Research Triangle Park, NC, 2000. 
528. Product Information: Anzemet(R), dolasetron. Hoechst Marion Roussel, Inc., Kansas City, MO, 1997. 
529. Product Information: Aralen(R), chloroquine phosphate (oral), chloroquine hydrochloride (intravenous). Sanofi 

Pharmaceuticals, New York, NY, 1999. 
530. Product Information: Avelox(TM), moxifloxacin hydrochloride. Bayer Corporation, West Haven, CT, 2000. 
531. Product Information: BROVANA(TM) inhalation solution, arformoterol tartrate inhalation solution. Sepracor,Inc, 

Marlborough, MA, 2006. 
532. Product Information: Biaxin(R), clarithromycin. Abbott Laboratories, North Chicago, IL, 2002. 
533. Product Information: CYMBALTA(R) delayed-release oral capsules, duloxetine hcl delayed-release oral capsules. 

Eli Lilly and Company, Indianapolis, IN, 2008. 
534. Product Information: Catapres(R), clonidine. Boehringer Ingelheim Pharmaceuticals, Inc., Ridgefield, CT, 1996. 
535. Product Information: Cerebyx(R), fosphenytoin sodium injection. Parke-Davis, Division of Warner-Lambert, Morris 

Plains, NJ, 1999. 
536. Product Information: Compazine(R), prochlorperazine maleate spansule. GlaxoSmithKline, Research Triangle 

Park, NC, 2002. 
537. Product Information: Corvert(R), ibutilide fumarate injection. Pharmacia & Upjohn Company, Kalamazoo, MI, 2000. 
538. Product Information: DAYTRANA(TM) transdermal system, methylphenidate transdermal system. Shire US Inc., 

Wayne, PA, 2006. 
539. Product Information: DEXEDRINE(R) sustained-release oral capsules, oral tablets, dextroamphetamine sulfate 

sustained-release oral capsules, oral tablets. GlaxoSmithKline, Research Triangle Park, NC, 2006. 
540. Product Information: DynaCirc(R), isradipine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 2000. 
541. Product Information: Effexor(R) XR, venlafaxine hydrochloride extended-release. Wyeth Laboratories, 

Philadelphia, PA, 2003. 
542. Product Information: Elavil(R), amitriptyline. Merck & Co, Inc, West Point, PA, 1999. 
543. Product Information: Elavil(R), amitriptyline. Merck & Co, Inc, West Point, PA, 1999a. 
544. Product Information: Elavil(R), amitriptyline. Merck & Co, Inc, West Point, PA, 1999b. 
545. Product Information: Elavil(R), amitriptyline. Merck & Co, Inc, West Point, PA, 1999c. 
546. Product Information: Elavil(R), amitriptyline. Merck & Co, Inc, West Point, PA, 1999d. 
547. Product Information: Elavil(R), amitriptyline. Merck & Co, Inc, West Point, PA, 1999e. 
548. Product Information: Elavil(R), amitriptyline. Merck & Co, Inc, West Point, PA, 1999f. 
549. Product Information: Elavil(R), amitriptyline. Merck & Co, Inc, West Point, PA, 1999g. 
550. Product Information: Elavil(R), amitriptyline. Merck & Co, Inc, West Point, PA, 1999h. 
551. Product Information: Elavil(R), amitriptyline. Merck & Co, Inc, West Point, PA, 1999i. 
552. Product Information: Elavil(R), amitriptyline. Merck & Co, Inc, West Point, PA, 1999j. 
553. Product Information: Elavil(R), amitriptyline. Merck & Co, Inc, West Point, PA, 1999k. 
554. Product Information: Elavil(R), amitriptyline. Merck & Co, Inc, West Point, PA, 1999l. 
555. Product Information: FORADIL(R) AEROLIZER(R) inhalation powder, formoterol fumarate inhalation powder. 

Schering Corporation, Kenilworth, NJ, 2006. 
556. Product Information: Factive(R), gemifloxacin mesylate tablets. LG Life Sciences, Ltd., Seoul, Korea, 2003. 
557. Product Information: Foscavir(R), foscarnet. AstraZeneca, Inc., Alexandria, VA, 1998. 
558. Product Information: GEODON(R) oral capsules, IM injection, ziprasidone hcl oral capsules, ziprasidone mesylate 

IM injection. Pfizer,Inc, New York, NY, 2007. 
559. Product Information: GenESA(R), arbutamine hydrochloride. Gensia Automedics, Inc., San Diego, CA, 1997. 
560. Product Information: Halfan(R), halofantrine hydrochloride. Research Triangle Park, NC, 1998. 

Page 133 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 133

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 133 of 182



561. Product Information: Hismanal(R), astemizole. Janssen Pharmaceutica, Inc., Titusville, NJ, 1996. 
562. Product Information: Hylorel(R), guanadrel. Fisons Corporation, Rochester, NY, 1995. 
563. Product Information: Inapsine(R), droperidol. Akorn, Inc., Decatur, IL, 2002. 
564. Product Information: LEXIVA(R) oral solution, oral tablets, fosamprenavir calcium oral solution, oral tablets. 

GlaxoSmithKline, Research Triangle Park, NC, 2009. 
565. Product Information: Manerix(R), Moclobemide. Hoffmann-La Roche Limited, Mississauga, Ontario, Canada, 

2001. 
566. Product Information: Marplan(R), isocarboxazid. Roche Laboratories Inc., Nutley, NJ, 1998. 
567. Product Information: Matulane(R), procarbazine. Roche Laboratories Inc., Nutley, NJ, 1997. 
568. Product Information: Mellaril(R), thioridazine. Novartis Pharmaceuticals Corporation, East Hanover, New Jersey, 

2001. 
569. Product Information: NARDIL(R) Tablets, USP, phenelzine sulfate tablets, USP. Parke-Davis, New York, NY, 

2005. 
570. Product Information: Norpramin(R), desipramine hydrochloride tablets. Aventis Pharmaceuticals Inc., Kansas City, 

MO, 2000. 
571. Product Information: Orap(R) pimozide. TEVA Pharmaceuticals, Sellersville, PA, 1999. 
572. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999. 
573. Product Information: Orap(R), pimozide. Gate Pharmaceuticals, Sellersville, PA, 1999a. 
574. Product Information: Orlaam(R), levomethadyl acetate. Roxane Laboratories, Columbus, OH, 2001. 
575. Product Information: PCE(R), erythromycin particles in tablets. Abbott Laboratories, North Chicago, IL, 1997. 
576. Product Information: Pamelor(R), nortriptyline. Mallinkroft Inc., St. Louis, MO, 2001. 
577. Product Information: Parnate(R), tranylcypromine sulfate tablets. GlaxoSmithKline, Research Triangle Park, NC, 

2001. 
578. Product Information: Paxil CR(TM), paroxetine. GlaxoSmithKline, Research Triangle Park, NC, 2003. 
579. Product Information: Propulsid(R), cisapride. Janssen Pharmaceutica Inc., Titusville, NJ, 2000. 
580. Product Information: Prozac(R), fluoxetine. Eli Lilly and Company, Indianapolis, IN, 2001. 
581. Product Information: Quinaglute(R), quinidine gluconate. Berlex Laboratories, Inc., Wayne, NJ, 1999. 
582. Product Information: Raxar(R), grepafloxacin hydrochloride. Glaxo Wellcome Inc., Research Triangle Park, NC, 

1999. 
583. Product Information: SEREVENT(R) DISKUS(R) inhalation powder, salmeterol xinafoate inhalation powder. 

GlaxoSmithKline, Research Triangle Park, NC, 2006. 
584. Product Information: SINEQUAN(R) capsule, oral concentrate, doxepin HCl capsule, oral concentrate. Pfizer 

Roerig, New York, NY, 2005. 
585. Product Information: SINEQUAN(R) oral capsule, doxepin hydrochloride oral capsule. Roerig Division, New York, 

NY, 2005. 
586. Product Information: SINEQUAN(R) oral capsules, doxepin hcl oral capsules. Pfizer, 2007. 
587. Product Information: Sandostatin(R), octreotide. Novartis Pharmaceuticals, East Hanover, NJ, 1999. 
588. Product Information: Serentil(R), mesoridazine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 2001. 
589. Product Information: Sinequan(R), doxepin hydrochloride capsules and oral concentrate. Physicians' Desk 

Reference (electronic version), MICROMEDEX, Inc, Englewood, CO, USA, 1999. 
590. Product Information: Solian(R), amisulpride tablets. Lorex Synthelabo, Maidenhead, Berkshire, UK, 1999. 
591. Product Information: Stelazine(R), trifluoperazine hydrochloride. GlaxoSmithKline, Research Triangle Park, NC, 

2002. 
592. Product Information: Strattera(TM), atomoxetine. Eli Lilly and Company, Indianapolis, IN, 2002. 
593. Product Information: Tequin(TM), gatifloxacin. Bristol-Myers Squibb Company, Princeton, NJ, 1999. 
594. Product Information: Thorazine(R), chlorpromazine. Smithkline Beecham Pharmaceuticals, Philadelphia, PA, 

2002. 
595. Product Information: Trisenox(R), arsenic trioxide. Cell Therapeutics, Inc., Seattle, WA, 2000. 
596. Product Information: Trisenox(R), arsenic trioxide. Cell Therapeutics, Inc., Seattle, WA, 2000a. 
597. Product Information: Ultram(R), tramadol hydrochloride. Ortho-McNeil Pharmaceutical, Raritan, NJ, 1998. 
598. Product Information: VYVANSE(TM) oral capsules, lisdexamfetamine dimesylate oral capsules. New River 

Pharmaceuticals,Inc, Blacksburg, VA, 2007. 
599. Product Information: Vascor(R), bepridil hydrochloride. Ortho-McNeil Pharmaceuticals, Raritan, NJ, 2000. 
600. Product Information: Vivactil(R), protriptyline. Merck & Co Inc, Westpoint, PA, 1999. 
601. Product Information: ZONALON(R) cream, doxepin hcl cream. Doak Dermatologics, Fairfield, NJ, 2005. 
602. Product Information: ZONALON(R) topical cream, 5%, doxepin hydrochloride topical cream. Bioglan Pharma, Inc , 

Malvern, PA, 2002. 
603. Product Information: ZYVOX(R) IV injection, oral tablets, oral suspension, linezolid IV injection, oral tablets, oral 

suspension. Pharmacia & Upjohn Company, New York, NY, 2008. 
604. Product Information: Zagam(R), sparfloxacin. Rhone-Poulenc Rorer Pharmaceuticals Inc, Collegeville, PA, 1998. 
605. Product Information: Zagam(R), sparfloxacin. Rhone-Poulenc Rorer Pharmaceuticals Inc, Collegeville, PA, 1998a. 
606. Product Information: Zoloft(R), sertraline hydrochloride. Roerig Division of Pfizer Inc, New York, NY, 2002. 
607. Product Information: Zomig(R), zolmitriptan tablets. AstraZeneca Pharmaceuticals, Wilmington, DE, 2001. 
608. Product Information: Zonalon(R) cream, doxepin hydrochloride cream. GenDerm Corporation, Lincolnshire, IL, 

1997. 
609. Product Information: Zonalon(R), doxepin hydrochloride cream. Physicians' Desk Reference (electronic version), 

MICROMEDEX, Inc, Englewood, CO, USA, 1999. 
610. Product Information: Zonalon. GenDerm, US, 94. 

Page 134 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 134

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 134 of 182



611. Product Information: tapentadol immediate release oral tablets, tapentadol immediate release oral tablets. Ortho-
McNeil-Janssen Pharmaceuticals Inc, Raritan, NJ, 2008. 

612. Product Information: venlafaxine extended release oral tablets, venlafaxine extended release oral tablets. Upstate 
Pharma,LLC, Rochester, NY, 2008. 

613. Raisfeld IH: Cardiovascular complications of antidepressant therapy. Interactions at the adrenergic neuron. Am 
Heart J 1972; 83:129-133. 

614. Rao KS, Menon PK, Hilman BC, et al: Duration of the suppressive effect of tricyclic antidepressants on histamine-
induced wheal-and-flare reactions in human skin. J Allergy Clin Immunol 1988; 82:752-757. 

615. Rao KS, Menon PK, Hilman BC, et al: Duration of the suppressive effect of tricyclic antidepressants on histamine-
induced wheal-and-flare reactions in human skin. J Allergy Clin Immunol 1988a; 82:752-757. 

616. Ray WA, Griffin MR, Schaffner W, et al: Psychotropic drug use and the risk of hip fracture. N Engl J Med 1987; 
316:363-369. 

617. Ray WA, Meredith S, Thapa PB, et al: Cyclic antidepressants and the risk of sudden cardiac death. Clin 
Pharmacol Ther 2004; 75(3):234-241. 

618. Reilly PP: RI Med J 1977; 60:455-456. RI Med J 1977; 60:455-456. 
619. Remick RA, Keller RD, Gibson RE, et al: A comparison between fluoxetine and doxepin in depressed patients. 

Curr Ther Res 1989; 46:842-848. 
620. Remick RA: Diagnosis and management of depression in primary care: a clinical update and review.. CMAJ. 2002; 

167(11):1253-60. 
621. Renshaw DC: Doxepin treatment of sexual dysfunctions associated with depression, in Sinequan: a Monograph of 

Clinical Studies, Excerpta Medica, Amsterdam, 1975. 
622. Rickels K, Csanalosi I, Werblowsky J, et al: Amitriptyline-perphenazine and doxepin in depressed outpatients: a 

controlled double-blind study. J Clin Psychiatry 1982; 43:419-422. 
623. Rickels K, Csanalosi I, Werblowsky J, et al: Amitriptyline-perphenazine and doxepin in depressed outpatients: a 

controlled double-blind study. J Clin Psychiatry 1982a; 43:419-422. 
624. Rodriguez I, Kilborn MJ, Liu XK, et al: Drug-induced QT prolongation in women during the menstrual cycle. JAMA 

2001; 285(10):1322-1326. 
625. Rom WN & Benner EJ: Toxicity by interaction of tricyclic antidepressant and monoamine oxidase inhibitor. Calif 

Med 1972; 117:65-66. 
626. Rom WN & Benner EJ: Toxicity by interaction of tricyclic antidepressant and monoamine oxidase inhibitor. Calif 

Med 1972a; 117:65-66. 
627. Rom WN & Benner EJ: Toxicity by interaction of tricyclic antidepressant and monoamine oxidase inhibitor. Calif 

Med 1972b; 117:65-66. 
628. Rom WN & Benner EJ: Toxicity by interaction of tricyclic antidepressant and monoamine oxidase inhibitor. Calif 

Med 1972c; 117:65-66. 
629. Rom WN & Benner EJ: Toxicity by interaction of tricyclic antidepressant and monoamine oxidase inhibitor. Calif 

Med 1972d; 117:65-66. 
630. Rom WN & Benner EJ: Toxicity by interaction of tricyclic antidepressant and monoamine oxidase inhibitor. Calif 

Med 1972e; 117:65-66. 
631. Roose SP, Dalack GW, Glassman AH, et al: Is doxepin a safer tricyclic for the heart?. J Clin Psychiatry 1991; 

52:338-341. 
632. Roose SP, Glassman AH, Giardina EGV, et al: Tricyclic antidepressants in depressed patients with cardiac 

conduction disease. Arch Gen Psychiatry 1987; 44(3):273-275. 
633. Roots I, Johne A, Schmider J, et al: Interaction of a herbal extract from St. John's Wort with amitriptyline and its 

metabolites (abstract). Clin Pharmacol Ther 2000; 67(2):159. 
634. Rosenberg PB & Pearlman CA: NMS-like syndrome with a lithium/doxepin combination. J Clin Psychopharmacol 

1991; 11:75-76. 
635. Roth T, Zorick F, Wittig R, et al: The effects of doxepin HCl on sleep and depression. J Clin Psychiatry 1982; 

43:366-368. 
636. Russ MJ & Ackerman SH: Antidepressants and weight gain. Appetite 1988; 10:103-117. 
637. Ruud TE, Hoff GS, Tonder M, et al: Doxepin and cimetidine in the treatment of duodenal ulcer: an open clinical 

and endoscopic study. J Clin Psychiatry 1982; 43(Sec 2):50-60. 
638. Saleh JW & Lebwohl P: Metoclopramide-induced gastric emptying in patients with anorexia nervosa. Am J 

Gastroenterol 1980; 74:127-132. 
639. Salem RB, Fischer RG, & Beghe C: Acute stomatitis associated with doxepin therapy. Drug Intell Clin Pharm 

1981; 15:992-993. 
640. Salem RB, Fischer RG, & Horton M: Lack of cross-allergenicity between tricyclic antidepressants. South Med J 

1982; 75:1020-1021. 
641. Salzman C: Clinical guidelines for the use of antidepressant drugs in geriatric patients. J Clin Psychiatry 1985; 

46:38-44. 
642. Sandyk R & Gillman MA: Baclofen-induced memory impairment. Clin Neuropharmacol 1985; 8:294-295. 
643. Sandyk R & Gillman MA: Baclofen-induced memory impairment. Clin Neuropharmacol 1985a; 8:294-295. 
644. Sargent W: Combining the antidepressant drugs (letter). Br Med J 1965; 1:251. 
645. Sargent W: Combining the antidepressant drugs (letter). Br Med J 1965a; 1:251. 
646. Sargent W: Combining the antidepressant drugs (letter). Br Med J 1965b; 1:251. 
647. Sargent W: Combining the antidepressant drugs (letter). Br Med J 1965c; 1:251. 
648. Sargent W: Combining the antidepressant drugs (letter). Br Med J 1965d; 1:251. 
649. Sargent W: Combining the antidepressant drugs (letter). Br Med J 1965e; 1:251. 

Page 135 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 135

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 135 of 182



650. Sargent W: Combining the antidepressant drugs (letter). Br Med J 1965f; 1:251. 
651. Satel SL & Nelson JC: Stimulants in the treatment of depression: a critical overview. J Clin Psychiatry 1989; 

50:241-249. 
652. Schechter GL, Brase DA, & Powell J: Adverse effects of tricyclic antidepressants during nasal surgery. Otolaryngol 

Head Neck Surg 1982; 90:233-236. 
653. Schoonover SC: Depression In: Bassuk EL, Schoonover SC, & Gelenberg AJ (Eds): The Practitioner's Guide to 

Psychoactive Drugs, 2nd. Plenum Medical Book Company, New York, NY, 1983. 
654. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971; 24:509-514. 
655. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971a; 24:509-514. 
656. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971b; 24:509-514. 
657. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971c; 24:509-514. 
658. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971d; 24:509-514. 
659. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971e; 24:509-514. 
660. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971f; 24:509-514. 
661. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971g; 24:509-514. 
662. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971h; 24:509-514. 
663. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971i; 24:509-514. 
664. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971j; 24:509-514. 
665. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971k; 24:509-514. 
666. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971l; 24:509-514. 
667. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971m; 24:509-514. 
668. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971n; 24:509-514. 
669. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971o; 24:509-514. 
670. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971p; 24:509-514. 
671. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971q; 24:509-514. 
672. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971r; 24:509-514. 
673. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971s; 24:509-514. 
674. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971t; 24:509-514. 
675. Schuckit M, Robins E, & Feighner JP: Tricyclic antidepressants and monoamine oxidase inhibitors. Combination 

therapy in the treatment of depression. Arch Gen Psychiatry 1971u; 24:509-514. 
676. Seppala T, Linnoila M, Elonen E, et al: Effect of tricyclic antidepressants and alcohol on psychomotor skills related 

to driving. Clin Pharmacol Ther 1975; 17:515-522. 
677. Seppala T: Psychomotor skills during acute and two-week treatment with mianserin (ORG GB 94) and 

amitriptyline and their combined effects with alcohol. Ann Clin Res 1977; 9:66-72. 
678. Shelley WB, Shelley ED, & Talanin NY: Self-potentiating allergic contact dermatitis caused by doxepin 

hydrochloride cream. J Am Acad Dermatol 1996; 34:143-144. 
679. Shen WW, Mahadevan J, Hofstatter L, et al: Doxepin as a potent H(1) and H(2) antihistamine for epigastric 

distress. Am J Psychiatry 1983; 140:957-958. 
680. Shen WW: Alcohol, amoxapine, and akathesia (letter). Biol Psychiatry 1984; 19:929-930. 
681. Shrivastava RK, Shah BK, & Siegal H: Doxepin and cimetidine in the treatment of duodenal ulcer: a double-blind 

comparative study. Clin Ther 1985; 7:181-189. 
682. Shrivastava RK, Siegel H, Lawlor R, et al: Doxepin therapy for duodenal ulcer: a controlled trial in patients who 

failed to respond to cimetidine. Clin Ther 1985a; 7:319-326. 
683. Silverglat MJ: Baclofen and tricyclic antidepressants: possible interaction (letter)?. JAMA 1981; 246:1659. 
684. Silverglat MJ: Baclofen and tricyclic antidepressants: possible interaction (letter)?. JAMA 1981a; 246:1659. 
685. Silverman G & Braithwaite R: Interaction of benzodiazepines with tricyclic antidepressants (letter). Br Med J 1972; 

4:111. 

Page 136 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 136

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 136 of 182



686. Simeon J, Spero M, Nikolovski OT, et al: A comparison of doxepin and chlordiazepoxide in the therapy of anxiety. 
Curr Ther Res 1970; 12:201-212. 

687. Singer A, Wonnemann M, & Muller WE: Hyperforin, a major antidepressant constituent of St. John's wort, inhibits 
serotonin uptake by elevating free intracellular Na+. J Pharmacol Exp Ther 1999; 290(3):1361-1368. 

688. Singh BN: The coming of age of the class III antiarrhythmic principle: retrospective and future trends. Am J Cardiol 
1996; 78(suppl):17-27. 

689. Singh G: Cardiac arrest with clomipramine (letter). BMJ 1972; 3:698. 
690. Siris SG, Cooper TB, Rifkin AE, et al: Plasma imipramine concentrations in patients receiving concomitant 

fluphenazine decanoate. Am J Psychiatry 1982; 139(1):104-106. 
691. Sjoqvist F: Psychotropic drugs (2). Interaction between monoamine oxidase (MAO) inhibitors and other 

substances. Proc R Soc Med 1965; 58:967-978. 
692. Sjoqvist F: Psychotropic drugs (2). Interaction between monoamine oxidase (MAO) inhibitors and other 

substances. Proc R Soc Med 1965a; 58:967-978. 
693. Sjoqvist F: Psychotropic drugs (2). Interaction between monoamine oxidase (MAO) inhibitors and other 

substances. Proc R Soc Med 1965b; 58:967-978. 
694. Sjoqvist F: Psychotropic drugs (2). Interaction between monoamine oxidase (MAO) inhibitors and other 

substances. Proc R Soc Med 1965c; 58:967-978. 
695. Sjoqvist F: Psychotropic drugs (2). Interaction between monoamine oxidase (MAO) inhibitors and other 

substances. Proc R Soc Med 1965d; 58:967-978. 
696. Sjoqvist F: Psychotropic drugs (2). Interaction between monoamine oxidase (MAO) inhibitors and other 

substances. Proc R Soc Med 1965e; 58:967-978. 
697. Sjoqvist F: Psychotropic drugs (2). Interaction between monoamine oxidase (MAO) inhibitors and other 

substances. Proc R Soc Med 1965f; 58:967-978. 
698. Sjoqvist F: Psychotropic drugs (2). Interaction between monoamine oxidase (MAO) inhibitors and other 

substances. Proc R Soc Med 1965g; 58:967-978. 
699. Sjoqvist F: Psychotropic drugs (2). Interaction between monoamine oxidase (MAO) inhibitors and other 

substances. Proc R Soc Med 1965h; 58:967-978. 
700. Sjoqvist F: Psychotropic drugs (2). Interaction between monoamine oxidase (MAO) inhibitors and other 

substances. Proc R Soc Med 1965i; 58:967-978. 
701. Sjoqvist F: Psychotropic drugs (2). Interaction between monoamine oxidase (MAO) inhibitors and other 

substances. Proc R Soc Med 1965j; 58:967-978. 
702. Skinner C, Coull DC, & Johnston AW: Antagonism of the hypotensive action of bethanidine and debrisoquine by 

tricyclic antidepressants. Lancet 1969; 2:564-566. 
703. Skinner C, Coull DC, & Johnston AW: Antagonism of the hypotensive action of bethanidine and debrisoquine by 

tricyclic antidepressants. Lancet 1969a; 2:564-566. 
704. Smith ME: A controlled comparative study of doxepin and chlordiazepoxide in psychoneurotic anxiety. J Clin 

Pharmacol 1971; 11:152-156. 
705. Solis H, Molina G, & Pineyro A: Clinical evaluation of doxepin and amitriptyline in depressed patients. Curr Ther 

Res 1970a; 12:524-527. 
706. Solis H, Molina G, & Pineyro A: Clinical evaluation of doxepin and amitriptyline in depressed patients. Curr Therap 

Res 1970; 12:524-527. 
707. Somani SM & Khurana RC: Mechanism of estrogen-imipramine interaction (letter). JAMA 1973; 223:560. 
708. Somani SM & Khurana RC: Mechanism of estrogen-imipramine interaction (letter). JAMA 1973a; 223:560. 
709. Somani SM & Khurana RC: Mechanism of estrogen-imipramine interaction (letter). JAMA 1973b; 223:560. 
710. Somani SM & Khurana RC: Mechanism of estrogen-imipramine interaction (letter). JAMA 1973c; 223:560. 
711. Somani SM & Khurana RC: Mechanism of estrogen-imipramine interaction (letter). JAMA 1973d; 223:560. 
712. Somani SM & Khurana RC: Mechanism of estrogen-imipramine interaction (letter). JAMA 1973e; 223:560. 
713. Somani SM & Khurana RC: Mechanism of estrogen-imipramine interaction (letter). JAMA 1973f; 223:560. 
714. Somani SM & Khurana RC: Mechanism of estrogen-imipramine interaction (letter). JAMA 1973g; 223:560. 
715. Somani SM & Khurana RC: Mechanism of estrogen-imipramine interaction (letter). JAMA 1973h; 223:560. 
716. Somani SM & Khurana RC: Mechanism of estrogen-imipramine interaction (letter). JAMA 1973i; 223:560. 
717. Somani SM & Khurana RC: Mechanism of estrogen-imipramine interaction (letter). JAMA 1973j; 223:560. 
718. Somani SM & Khurana RC: Mechanism of estrogen-imipramine interaction (letter). JAMA 1973k; 223:560. 
719. Somani SM & Khurana RC: Mechanism of estrogen-imipramine interaction (letter). JAMA 1973l; 223:560. 
720. Somani SM & Khurana RC: Mechanism of estrogen-imipramine interaction (letter). JAMA 1973m; 223:560. 
721. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993; 306:248. 
722. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993a; 306:248. 
723. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993b; 306:248. 
724. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993c; 306:248. 
725. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993d; 306(6872):248. 
726. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993e; 306:248. 
727. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Page 137 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 137

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 137 of 182



Med J 1993f; 306:248. 
728. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993g; 306:248. 
729. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993h; 306:248. 
730. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993i; 306:248. 
731. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993j; 306:248. 
732. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993k; 306:248. 
733. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993l; 306:248. 
734. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993m; 306:248. 
735. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993n; 306:248. 
736. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993o; 306:248. 
737. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993p; 306:248. 
738. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993q; 306:248. 
739. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993r; 306:248. 
740. Spigset O, Mjorndal T, & Lovheim O: Serotonin syndrome caused by a moclobemide-clomipramine interaction. Br 

Med J 1993s; 306:248. 
741. Spiker DG & Pugh DD: Combining tricyclic and monoamine oxidase inhibitor antidepressants. Arch Gen 

Psychiatry 1976; 33:828-830. 
742. Spiker DG & Pugh DD: Combining tricyclic and monoamine oxidase inhibitor antidepressants. Arch Gen 

Psychiatry 1976a; 33:828-830. 
743. Spiker DG & Pugh DD: Combining tricyclic and monoamine oxidase inhibitor antidepressants. Arch Gen 

Psychiatry 1976b; 33:828-830. 
744. Spiker DG & Pugh DD: Combining tricyclic and monoamine oxidase inhibitor antidepressants. Arch Gen 

Psychiatry 1976c; 33:828-830. 
745. Spiker DG & Pugh DD: Combining tricyclic and monoamine oxidase inhibitor antidepressants. Arch Gen 

Psychiatry 1976d; 33:828-830. 
746. Spiker DG & Pugh DD: Combining tricyclic and monoamine oxidase inhibitor antidepressants. Arch Gen 

Psychiatry 1976e; 33:828-830. 
747. Spiker DG & Pugh DD: Combining tricyclic and monoamine oxidase inhibitor antidepressants. Arch Gen 

Psychiatry 1976f; 33:828-830. 
748. Spiker DG & Pugh DD: Combining tricyclic and monoamine oxidase inhibitor antidepressants. Arch Gen 

Psychiatry 1976g; 33:828-830. 
749. Spiker DG & Pugh DD: Combining tricyclic and monoamine oxidase inhibitor antidepressants. Arch Gen 

Psychiatry 1976h; 33:828-830. 
750. Spiker DG & Pugh DD: Combining tricyclic and monoamine oxidase inhibitor antidepressants. Arch Gen 

Psychiatry 1976i; 33:828-830. 
751. Spiker DG & Pugh DD: Combining tricyclic and monoamine oxidase inhibitor antidepressants. Arch Gen 

Psychiatry 1976j; 33:828-830. 
752. Spina E, Avenoso A, Campo GM, et al: Phenobarbital induces the 2-hydroxylation of desipramine. Ther Drug 

Monit 1996; 18:60-64. 
753. Sprague DH & Wolf S: Enflurane seizures in patients taking amitriptyline. Anesth Analg 1982; 61:67-68. 
754. Sprague DH & Wolf S: Enflurane seizures in patients taking amitriptyline. Anesth Analg 1982a; 61:67-68. 
755. Stacher G, Abatzi-Wenzel T-A, Wiesnagrotzki S, et al: Gastric emptying, body weight, and symptoms in primary 

anorexia nervosa: long-term effects of cisapride. Br J Psychiatry 1993; 162:398-402. 
756. Stein EM, Stein S, & Linn MW: Geriatric sweet tooth - a problem with tricyclics. J Am Geriatr Soc 1985; 33:687-

692. 
757. Stein GS: Lithium in a case of severe anorexia nervosa. Br J Psychiatry 1982; 140:526-528. 
758. Steinberg MD & Block P: The use and abuse of epinephrine in local anesthetics. J Am Podiat Assoc 1971; 61:341-

343. 
759. Steiner E, Dumont E, Spina E, et al: Inhibition of desipramine 2-hydroxylation by quinidine and quinine. Clin 

Pharmacol Ther 1987; 43:577-581. 
760. Sterlin C, Ban TA, Lehmann HE, et al: A comparative evaluation of doxepin and chlordiazepoxide in the treatment 

of psychoneurotic outpatients. Curr Ther Res 1970; 12:195-200. 
761. Sternbach H: The serotonin syndrome. Am J Psychiatry 1991; 148:705-713. 
762. Sternbach H: The serotonin syndrome. Am J Psychiatry 1991a; 148:705-713. 
763. Sternbach H: The serotonin syndrome. Am J Psychiatry 1991b; 148:705-713. 
764. Sternbach H: The serotonin syndrome. Am J Psychiatry 1991c; 148:705-713. 

Page 138 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 138

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 138 of 182



765. Sternbach H: The serotonin syndrome. Am J Psychiatry 1991d; 148:705-713. 
766. Sternbach H: The serotonin syndrome. Am J Psychiatry 1991e; 148:705-713. 
767. Sternbach H: The serotonin syndrome. Am J Psychiatry 1991f; 148:705-713. 
768. Sternbach H: The serotonin syndrome. Am J Psychiatry 1991g; 148:705-713. 
769. Sternbach H: The serotonin syndrome. Am J Psychiatry 1991h; 148:705-713. 
770. Sternbach H: The serotonin syndrome. Am J Psychiatry 1991i; 148:705-713. 
771. Sternbach H: The serotonin syndrome. Am J Psychiatry 1991j; 148:705-713. 
772. Stone CA, Porter CC, Stavorski JM, et al: Antagonism of certain effects of catecholamine-depleting agents by 

antidepressants and related drugs. J Pharmacol Exp Ther 1964; 144:196-204. 
773. Storey P & Trumble M: Rectal doxepin and carbamazepine therapy in patients with cancer. N Engl J Med 1992; 

327:1318-1319. 
774. Stramba-Badiale M, Nador F, Porta N, et al: QT interval prolongation and risk of life-threatening arrhythmias 

during toxoplasmosis prophylaxis with spiramycin in neonates. Am Heart J 1997; 133:108-111. 
775. Sullivan T: Pharmacologic moderation of the whealing response to histamine in human skin identification of 

doxepin as a potent in vivo inhibitor. J Allergy Clin Immunol 1982; 69:260-267. 
776. Sutherland DL, Remillard AJ, Haight KR, et al: The influence of cimetidine versus ranitidine on doxepin 

pharmacokinetics. Eur J Clin Pharmacol 1987; 32:159-164. 
777. Swanson M & Cook R: Drugs, Chemicals and Blood Dyscrasias, Drug Intelligence Publications, Hamilton, IL, 

1977. 
778. Sweetman S (Ed): Martindale: The Complete Drug Reference. London: Pharmaceutical Press. Electronic version, 

MICROMEDEX, Greenwood Village, Colorado, Edition expires 06/2003. 
779. Tackley RM & Tregaskis B: Fatal disseminated intravascular coagulation following a monoamine oxidase 

inhibitor/tricyclic interaction. Anaesthesia 1987; 42:760-763. 
780. Tackley RM & Tregaskis B: Fatal disseminated intravascular coagulation following a monoamine oxidase 

inhibitor/tricyclic interaction. Anaesthesia 1987a; 42:760-763. 
781. Tackley RM & Tregaskis B: Fatal disseminated intravascular coagulation following a monoamine oxidase 

inhibitor/tricyclic interaction. Anaesthesia 1987b; 42(7):760-763. 
782. Tackley RM & Tregaskis B: Fatal disseminated intravascular coagulation following a monoamine oxidase 

inhibitor/tricyclic interaction. Anaesthesia 1987c; 42:760-763. 
783. Tackley RM & Tregaskis B: Fatal disseminated intravascular coagulation following a monoamine oxidase 

inhibitor/tricyclic interaction. Anaesthesia 1987d; 42:760-763. 
784. Tackley RM & Tregaskis B: Fatal disseminated intravascular coagulation following a monoamine oxidase 

inhibitor/tricyclic interaction. Anaesthesia 1987e; 42:760-763. 
785. Tackley RM & Tregaskis B: Fatal disseminated intravascular coagulation following a monoamine oxidase 

inhibitor/tricyclic interaction. Anaesthesia 1987f; 42:760-763. 
786. Tackley RM & Tregaskis B: Fatal disseminated intravascular coagulation following a monoamine oxidase 

inhibitor/tricyclic interaction. Anaesthesia 1987g; 42:760-763. 
787. Tackley RM & Tregaskis B: Fatal disseminated intravascular coagulation following a monoamine oxidase 

inhibitor/tricyclic interaction. Anaesthesia 1987h; 42:760-763. 
788. Tackley RM & Tregaskis B: Fatal disseminated intravascular coagulation following a monoamine oxidase 

inhibitor/tricyclic interaction. Anaesthesia 1987i; 42:760-763. 
789. Tasini M: Complex partial seizures in a patient receiving trazodone. J Clin Psychiatry 1986; 47:318-319. 
790. Terzani S: Vergleichende Bewertung antidepressiv-anxiolytisch wirkender Substanzen. Schweizer Archiv fuer 

Neurologie, Neurochirurgie und Psychiatrie 1972; 110:170-182. 
791. Thiede HM & Walper A: Inhibition of MAO and COMT by hypericum extracts and hypericin. J Geriatr Psychiatry 

Neurol 1994; 7(Suppl 1):S54-S56. 
792. Thomson KF & Highet AS: 5% doxepin cream to treat persistent lichenification in a child (letter). Clin Exp Dermatol 

2001; 26:100-101. 
793. Thorstrand C: Clinical features in poisonings by tricyclic antidepressants with special reference to the ECG. Acta 

Med Scand 1976; 199:337-344. 
794. Titievsky J, Seco G, Barranco M, et al: Doxepin as adjunctive therapy for depressed methadone maintenance 

patients: a double-blind study. J Clin Psychiatry 1982; 43:454-456. 
795. Todd RD & Faber R: Ventricular arrhythmias induced by doxepin and amitriptiline: case report. J Clin Psychiatry 

1983; 44:423-425. 
796. Toru M, Takamizawa M, Kariya T, et al: A double-blind sequential comparison of doxepin with amitriptyline in 

depressed patients. Psychosomatics 1972; 13:241-250. 
797. Toru M, Takamizawa M, Kariya T, et al: A double-blind sequential comparison of doxepin with amitriptyline in 

depressed patients. Psychosomatics 1972a; 13:241-250. 
798. Vaisanen E, Naarala M, Kontiainen H, et al: Maprotiline and doxepin in the treatment of depression. Acta Psychiatr 

Scand 1978; 57:193-201. 
799. Vandel S, Bertschy G, Perault MC, et al: Minor and clinically non-significant interaction between toloxatone and 

amitriptyline. Eur J Clin Pharmacol 1993; 44:97-99. 
800. Vaughan DA: Interaction of fluoxetine with tricyclic antidepressants (letter). Am J Psychiatry 1988; 145:1478. 
801. Veith RC, Raskind MA, Caldwell JH, et al: Cardiovascular effects of tricyclic antidepressants in depressed patients 

with chronic heart disease. N Engl J Med 1982; 306:954-959. 
802. Veith RC, Raskind MA, Caldwell JH, et al: Cardiovascular effects of tricyclic antidepressants in depressed patients 

with chronic heart disease. N Engl J Med 1982a; 306:954-959. 
803. Vesell ES, Passananti GT, & Greene FE: Impairment of drug metabolism in man by allopurinol and nortriptyline. N 

Page 139 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 139

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 139 of 182



Engl J Med 1970; 283:1484-1488. 
804. Vesell ES, Passananti GT, & Greene FE: Impairment of drug metabolism in man by allopurinol and nortriptyline. N 

Engl J Med 1970a; 283:1484-1488. 
805. Vesell ES, Passananti GT, & Greene FE: Impairment of drug metabolism in man by allopurinol and nortriptyline. N 

Engl J Med 1970b; 283:1484-1488. 
806. Vesell ES, Passananti GT, & Greene FE: Impairment of drug metabolism in man by allopurinol and nortriptyline. N 

Engl J Med 1970c; 283:1484-1488. 
807. Vesell ES, Passananti GT, & Greene FE: Impairment of drug metabolism in man by allopurinol and nortriptyline. N 

Engl J Med 1970d; 283:1484-1488. 
808. Vesell ES, Passananti GT, & Greene FE: Impairment of drug metabolism in man by allopurinol and nortriptyline. N 

Engl J Med 1970e; 283:1484-1488. 
809. Vesell ES, Passananti GT, & Greene FE: Impairment of drug metabolism in man by allopurinol and nortriptyline. N 

Engl J Med 1970f; 283:1484-1488. 
810. Vesell ES, Passananti GT, & Greene FE: Impairment of drug metabolism in man by allopurinol and nortriptyline. N 

Engl J Med 1970g; 283:1484-1488. 
811. Vesell ES, Passananti GT, & Greene FE: Impairment of drug metabolism in man by allopurinol and nortriptyline. N 

Engl J Med 1970h; 283:1484-1488. 
812. Vesell ES, Passananti GT, & Greene FE: Impairment of drug metabolism in man by allopurinol and nortriptyline. N 

Engl J Med 1970i; 283:1484-1488. 
813. Vesell ES, Passananti GT, & Greene FE: Impairment of drug metabolism in man by allopurinol and nortriptyline. N 

Engl J Med 1970j; 283:1484-1488. 
814. Vesell ES, Passananti GT, & Greene FE: Impairment of drug metabolism in man by allopurinol and nortriptyline. N 

Engl J Med 1970k; 283:1484-1488. 
815. Vigersky RA & Loriaux DL: The effect of cyproheptadine in anorexia nervosa: A double blind trial. In: Vigersky RA 

(Ed). Anorexia Nervosa, Raven Press, New York, NY; pp 349-356, 1977. 
816. Virtanen R, Iisalo E, & Irjala K: Protein binding of doxepin and desmethyldoxepin. Acta Pharmacol Toxicol 1982; 

51:159-164. 
817. Wakelin SH & Rycroft RJ: Allergic contact dermatitis from doxepin. Contact Dermatitis 1999; 40(4):214-229. 
818. Ward N, Bokan JA, Phillips M, et al: Antidepressants in concomitant chronic back pain and depression: doxepin 

and desipramine compared. J Clin Psychiatry 1984; 45:54-57. 
819. Ward NG, Bloom VL, Fawcett J, et al: Urinary 3-methoxy-4-hydroxyphenethylene glycol in the prediction of pain 

and depression relief with doxepin: preliminary findings. J Nerv Ment Dis 1983; 171:55-58. 
820. Ward NG, Bloom VL, Wilson L, et al: Doxepin plasma levels and therapeutic response in depression preliminary 

findings. J Clin Psychopharmacol 1982; 2:126-128. 
821. Wassmann S, Nickenig G, & Bohm M: Long QT syndrome and torsade de pointes in a patient receiving 

fluconazole. Ann Intern Med 1999; 131:797. 
822. Wedin GP: Relative toxicity of cyclic antidepressants. Ann Emerg Med 1986; 15:797-804. 
823. Wells BG, Pieper JA, Self TH, et al: The effect of ranitidine and cimetidine on imipramine disposition. Eur J Clin 

Pharmacol 1986; 31:285-290. 
824. Whelan AM & Davis SK: Doxepin in smoking cessation (review). DICP 1990; 24:598-599. 
825. White JA & Schnaultz NL: Successful treatment of anorexia nervosa with imipramine. Dis Nerv Syst 1977; 38:567-

568. 
826. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984; 45:67-69. 
827. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984a; 45:67-69. 
828. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984b; 45:67-69. 
829. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984c; 45:67-69. 
830. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984d; 45:67-69. 
831. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984e; 45:67-69. 
832. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984f; 45:67-69. 
833. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984g; 45:67-69. 
834. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984h; 45:67-69. 
835. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984i; 45:67-69. 
836. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984j; 45:67-69. 
837. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984k; 45:67-69. 
838. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984l; 45:67-69. 
839. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984m; 45:67-69. 
840. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984n; 45:67-69. 
841. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984o; 45:67-69. 
842. White K & Simpson G: The combined use of MAOIs and tricyclics. J Clin Psychiatry 1984p; 45:67-69. 
843. Wilens TE, Biederman J, & Spencer TJ: Case study: Adverse effects of smoking marijuana while receiving tricyclic 

antidepressants. J Am Acad Child Adolesc Psychiatry 1997; 36(1):45-48. 
844. Wilens TE, Biederman J, & Spencer TJ: Case study: Adverse effects of smoking marijuana while receiving tricyclic 

antidepressants. J Am Acad Child Adolesc Psychiatry 1997a; 36(1):45-48. 
845. Williams JR, Griffin JP, & Parkins A: Effect of concomitantly administered drugs on the control of long term 

anticoagulant therapy. Q J Med 1976; 45:63-73. 
846. Williams JR, Griffin JP, & Parkins A: Effect of concomitantly administered drugs on the control of long term 

anticoagulant therapy. Q J Med 1976a; 45:63-73. 
847. Williams JR, Griffin JP, & Parkins A: Effect of concomitantly administered drugs on the control of long term 

Page 140 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 140

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 140 of 182



anticoagulant therapy. Q J Med 1976b; 45:63-73. 
848. Williams JR, Griffin JP, & Parkins A: Effect of concomitantly administered drugs on the control of long term 

anticoagulant therapy. Q J Med 1976c; 45:63-73. 
849. Williams JR, Griffin JP, & Parkins A: Effect of concomitantly administered drugs on the control of long term 

anticoagulant therapy. Q J Med 1976d; 45:63-73. 
850. Williams JR, Griffin JP, & Parkins A: Effect of concomitantly administered drugs on the control of long term 

anticoagulant therapy. Q J Med 1976e; 45:63-73. 
851. Williams JR, Griffin JP, & Parkins A: Effect of concomitantly administered drugs on the control of long term 

anticoagulant therapy. Q J Med 1976f; 45:63-73. 
852. Williams JR, Griffin JP, & Parkins A: Effect of concomitantly administered drugs on the control of long term 

anticoagulant therapy. Q J Med 1976g; 45:63-73. 
853. Williams JR, Griffin JP, & Parkins A: Effect of concomitantly administered drugs on the control of long term 

anticoagulant therapy. Q J Med 1976h; 45:63-73. 
854. Williams JR, Griffin JP, & Parkins A: Effect of concomitantly administered drugs on the control of long term 

anticoagulant therapy. Q J Med 1976i; 45:63-73. 
855. Williams JR, Griffin JP, & Parkins A: Effect of concomitantly administered drugs on the control of long term 

anticoagulant therapy. Q J Med 1976j; 45:63-73. 
856. Williams JR, Griffin JP, & Parkins A: Effect of concomitantly administered drugs on the control of long term 

anticoagulant therapy. Q J Med 1976k; 45:63-73. 
857. Winer JA & Bahn S: Loss of teeth with antidepressant drug therapy. Arch Gen Psychiatry 1967; 16:239-240. 
858. Winston F: Combined antidepressant therapy. Br J Psychiatry 1971; 118:301-304. 
859. Winston F: Combined antidepressant therapy. Br J Psychiatry 1971a; 118:301-304. 
860. Winston F: Combined antidepressant therapy. Br J Psychiatry 1971b; 118:301-304. 
861. Winston F: Combined antidepressant therapy. Br J Psychiatry 1971c; 118:301-304. 
862. Winston F: Combined antidepressant therapy. Br J Psychiatry 1971d; 118:301-304. 
863. Winston F: Combined antidepressant therapy. Br J Psychiatry 1971e; 118:301-304. 
864. Winston F: Combined antidepressant therapy. Br J Psychiatry 1971f; 118:301-304. 
865. Winston F: Combined antidepressant therapy. Br J Psychiatry 1971g; 118:301-304. 
866. Winston F: Combined antidepressant therapy. Br J Psychiatry 1971h; 118:301-304. 
867. Winston F: Combined antidepressant therapy. Br J Psychiatry 1971i; 118:301-304. 
868. Winston F: Combined antidepressant therapy. Br J Psychiatry 1971j; 118:301-304. 
869. Wolf B, Conradty M, Grohmann R, et al: A case of immune complex hemolytic anemia, thrombocytopenia, and 

acute renal failure associated with doxepin use. J Clin Psychiatry 1989; 50:99-100. 
870. Woody GE, O'Brien CP, & Rickels K: Depression and anxiety in heroin addicts: a placebo-controlled study of 

doxepin in combination with methadone. Am J Psychiatry 1975; 132:447-450. 
871. Wroblewski BA: The incidence of seizures during tricyclic antidepressant drug treatment in a brain-injured 

population. J Clin Psychopharmacol 1990; 10:124-128. 
872. Yamreudeewong W, DeBisschop M, Martin LG, et al: Potentially significant drug interactions of class III 

antiarrhythmic drugs. Drug Safety 2003; 26(6):421-438. 
873. Yamreudeewong W, DeBisschop M, Martin LG, et al: Potentially significant drug interactions of class III 

antiarrhythmic drugs. Drug Safety 2003a; 26(6):421-438. 
874. Yassa R, Camille Y, & Belzile L: Tardive dyskinesia in the course of antidepressant therapy: a prevalence study 

and review of the literature. J Clin Psychopharmacol 1987; 7:243-246. 
875. Zapotoczky HG & Simhandl CA: Interaktionen von Antidepressiva. Wien Klin Wochenschr 1995; 107:293-300. 
876. Zell-Kanter M, Toerne TS, Spiegel K, et al: Doxepin toxicity in a child following topical administration. Ann 

Pharmacother 2000; 34:328-329. 
877. Ziere G, Dieleman JP, vanderCammen TJ, et al: Selective serotonin reuptake inhibiting antidepressants are 

associated with an increased risk of nonvertebral fractures. J Clin Psychopharmacol 2008; 28(4):411-417. 
878. Zonalon package insert (GenDerm—Canada). Rec, 4/95. 
879. Zonalon package insert (GenDerm—US). Rev Rec 8/94., 1/94. 
880. Zonalon, 1994. 
881. d'Elia G, von Knorring L, Marcusson J, et al: A double-blind comparison between doxepin and diazepam in the 

treatment of states of anxiety. Acta Med Scand 1974; 255(suppl):35-46. 
882. de la Fuente JR, Berlanga C, & Leon-Andrade C: Mania induced by tricyclic-MAOI combination therapy in bipolar 

treatment-resistant disorder: case reports. J Clin Psychiatry 1986; 47:40-41. 
883. de la Fuente JR, Berlanga C, & Leon-Andrade C: Mania induced by tricyclic-MAOI combination therapy in bipolar 

treatment-resistant disorder: case reports. J Clin Psychiatry 1986a; 47:40-41. 
884. de la Fuente JR, Berlanga C, & Leon-Andrade C: Mania induced by tricyclic-MAOI combination therapy in bipolar 

treatment-resistant disorder: case reports. J Clin Psychiatry 1986b; 47:40-41. 
885. de la Fuente JR, Berlanga C, & Leon-Andrade C: Mania induced by tricyclic-MAOI combination therapy in bipolar 

treatment-resistant disorder: case reports. J Clin Psychiatry 1986c; 47:40-41. 
886. de la Fuente JR, Berlanga C, & Leon-Andrade C: Mania induced by tricyclic-MAOI combination therapy in bipolar 

treatment-resistant disorder: case reports. J Clin Psychiatry 1986d; 47:40-41. 
887. de la Fuente JR, Berlanga C, & Leon-Andrade C: Mania induced by tricyclic-MAOI combination therapy in bipolar 

treatment-resistant disorder: case reports. J Clin Psychiatry 1986e; 47:40-41. 
888. von Moltke LL, Greenblatt DJ, Cotreau-Bibbo MM, et al: Inhibition of desipramine hydroxylation in vitro by 

serotonin- reuptake-inhibitor antidepressants, and by quinidine and ketoconazole; a model system to predict drug 
interactions in vivo. J Pharmacol Exp Ther 1994; 268:1278-1283. 

Page 141 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 141

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 141 of 182



 

© 1974- 2009 Thomson Reuters. All rights reserved. 

Last Modified: May 18, 2009

Page 142 of 142MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.25, page 142

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 142 of 182



 
 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Central Nervous System Agent 
Norepinephrine Reuptake Inhibitor 

2)  Dosing Information 
a)  Atomoxetine Hydrochloride 

1)  Adult 
a)  Attention deficit hyperactivity disorder 

1)  40 mg/day ORALLY; increase after a minimum of 3 days to a target dose of approximately 80 
mg/day; MAX dosage of 100 mg/day may be considered after 2 to 4 additional weeks in patients who 
have not achieved adequate response on lower doses (Prod Info STRATTERA(R) oral capsules, 2008) 

2)  Pediatric 
a)  safety and effectiveness not established in children less than 6 years of age (Prod Info STRATTERA(R) 
oral capsules, 2008) 

1)  Attention deficit hyperactivity disorder 
a)  acute treatment: (weight of 70 kg or less) 0.5 mg/kg/day ORALLY; increase after a minimum of 
3 days to a target dose of 1.2 mg/kg/day; MAX dosage is 1.4 mg/kg/day or 100 mg/day (whichever 
is less) (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  acute treatment: (weight greater than 70 kg) 40 mg/day ORALLY; increase after a minimum of 3 
days to a target dose of approximately 80 mg/day; MAX dosage of 100 mg/day may be considered 
after 2 to 4 additional weeks in patients who have not achieved adequate response on lower doses 
(Prod Info STRATTERA(R) oral capsules, 2008) 
c)  maintenance: 1.2 to 1.8 mg/kg/day ORALLY has been studied in 1 clinical trial; MAX dosage is 
1.4 mg/kg/day or 100 mg/day, whichever is less (weight of 70 kg or less) OR 100 mg/day (weight 
greater than 70 kg) (Prod Info STRATTERA(R) oral capsules, 2008) 

3)  Contraindications 
a)  Atomoxetine Hydrochloride 

1)  hypersensitivity to atomoxetine or to other components of the product (Prod Info STRATTERA(R) oral 
capsules, 2009) 
2)  MAO inhibitor use; do not administer atomoxetine during therapy with or within 2 weeks of discontinuing an 
MAO inhibitor (Prod Info STRATTERA(R) oral capsules, 2009) 
3)  narrow angle glaucoma; increased risk of mydriasis (Prod Info STRATTERA(R) oral capsules, 2009) 

4)  Serious Adverse Effects 
a)  Atomoxetine Hydrochloride 

1)  Angioedema 
2)  Cerebrovascular accident 
3)  Dyskinesia 
4)  Injury of liver (Severe) 
5)  Mania 
6)  Myocardial infarction 
7)  Priapism 
8)  Prolonged QT interval 
9)  Psychotic disorder 
10)  Seizure 
11)  Sudden cardiac death 
12)  Suicidal thoughts 

5)  Clinical Applications 
a)  Atomoxetine Hydrochloride 

1)  FDA Approved Indications 
a)  Attention deficit hyperactivity disorder 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 

      

DRUGDEX® Evaluations 
 

ATOMOXETINE 
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Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product 
Index) 
B)  Synonyms 

Atomoxetine 
Atomoxetine HCl 
Atomoxetine Hydrochloride 
Tomoxetine 

C)  Physicochemical Properties 
1)  Molecular Weight 

a)  291.82 (Prod Info Strattera(R), 2004)  
2)  Solubility 

a)  27.8 mg/mL in water (Prod Info Strattera(R), 2004)  
 
 1.2   Storage and Stability 

A)  Atomoxetine Hydrochloride 
1)  Preparation 

a)  Oral route 
1)  Atomoxetine hydrochloride (HCl) may be taken with or without food. Swallow capsules whole, and 
do not open (Prod Info STRATTERA(R) oral capsules, 2008). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Other Disease States 

 
1.3.1   Normal Dosage 

 
1.3.1.A   Atomoxetine Hydrochloride 

 
1.3.1.A.1   Oral route 

 
1.3.1.A.1.a   Attention deficit hyperactivity disorder 

1)  The recommended starting dose of atomoxetine hydrochloride (HCl) in adult patients with 
attention-deficit hyperactivity disorder is 40 milligrams (mg)/day orally. The dose may be increased 
after a minimum of 3 days to a target dose of approximately 80 mg/day, given as a single daily 
dose (in the morning) or as 2 divided doses (in the morning and late afternoon/early evening). The 
maximum dose of atomoxetine 100 mg/day may be given after 2 to 4 additional weeks in patients 
who have not achieved an adequate response on lower doses. Tapering of the dose is not required 
upon therapy discontinuation (Prod Info STRATTERA(R) oral capsules, 2008). 
2)  Concomitant CYP2D6 Inhibitors 

a)  Atomoxetine hydrochloride should be initiated at 40 milligrams (mg)/day in adult patients 
receiving concomitant strong CYP2D6 inhibitors, such as paroxetine, fluoxetine, or quinidine. 
Patients should only be titrated to the maximum dose of 80 mg/day after 4 weeks if they have 
tolerated the initial dose but did not achieve an adequate response on lower doses (Prod Info 
STRATTERA(R) oral capsules, 2008). 

 
1.3.2   Dosage in Renal Failure 

A)  Atomoxetine Hydrochloride 
1)  No dose adjustment of atomoxetine hydrochloride is necessary in patients with renal insufficiency (Prod 
Info STRATTERA(R) oral capsules, 2008). 

 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Atomoxetine Hydrochloride 
1)  Atomoxetine hydrochloride (HCl) is metabolized in the liver, and dose adjustments are necessary in 
patients with hepatic impairment. Starting and target doses of atomoxetine HCl should be reduced by 50% 
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of the normal dose in patients with moderate hepatic insufficiency (Child-Pugh Class B) and reduced to 25% 
of the normal dose in patients with severe hepatic insufficiency (Child-Pugh Class C) (Prod Info 
STRATTERA(R) oral capsules, 2008). 

 
1.3.6   Dosage in Other Disease States 

A)  Atomoxetine Hydrochloride 
1)  CYP2D6 Poor Metabolizers 

a)  In patients who are known poor metabolizers of CYP2D6, atomoxetine hydrochloride should be 
initiated at 40 milligrams/day (mg/day). Patients should only be titrated to the target dose of 80 mg/day 
after 4 weeks if they have tolerated the initial dose but did not achieve an adequate response on lower 
doses (Prod Info STRATTERA(R) oral capsules, 2008). 

 
 1.4   Pediatric Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Other Disease States 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Atomoxetine Hydrochloride 

 
1.4.1.A.1   Oral route 

 
1.4.1.A.1.a   Attention deficit hyperactivity disorder 

1)  Acute Therapy 
a)  Patients Weighing 70 Kilograms or Less 

1)  The recommended starting dose of atomoxetine hydrochloride (HCl) in children and 
adolescent patients with attention-deficit hyperactivity disorder who weigh 70 kilograms 
(kg) or less is approximately 0.5 milligrams (mg)/kg/day orally. The dose may be 
increased after a minimum of 3 days to a target dose of approximately 1.2 mg/kg/day, 
given as a single daily dose (in the morning) or as 2 divided doses (in the morning and 
late afternoon/early evening). Although no additional benefits were observed in clinical 
studies with doses higher than 1.2 mg/kg/day, the maximum dose in children and 
adolescents is atomoxetine 1.4 mg/kg/day or 100 mg/day, whichever is less. Tapering of 
the dose is not required upon therapy discontinuation (Prod Info STRATTERA(R) oral 
capsules, 2008). 
2)  Concomitant CYP2D6 Inhibitors 

a)  Atomoxetine hydrochloride should be initiated at 0.5 milligrams/kilogram/day 
(mg/kg/day) in patients receiving concomitant strong CYP2D6 inhibitors, such as 
paroxetine, fluoxetine, or quinidine. Patients should only be titrated to the maximum 
dose of 1.2 mg/kg/day after 4 weeks if they have tolerated the initial dose but did not 
achieve an adequate response on lower doses (Prod Info STRATTERA(R) oral 
capsules, 2008). 

b)  Patients Weighing Greater than 70 Kilograms 
1)  The recommended starting dose of atomoxetine hydrochloride (HCl) in children and 
adolescent patients with attention-deficit hyperactivity disorder who weigh greater than 70 
kilograms is 40 milligrams (mg)/day orally. The dose may be increased after a minimum of 
3 days to a target dose of approximately 80 mg/day, given as a single daily dose (in the 
morning) or as 2 divided doses (in the morning and late afternoon/early evening). The 
maximum dose of atomoxetine 100 mg/day may be given after 2 to 4 additional weeks in 
patients who have not achieved an adequate response on lower doses. Tapering of the 
dose is not required upon therapy discontinuation (Prod Info STRATTERA(R) oral 
capsules, 2008). 
2)  Concomitant CYP2D6 Inhibitors 

a)  Atomoxetine hydrochloride should be initiated at 40 milligrams (mg)/day in patients 
receiving concomitant strong CYP2D6 inhibitors, such as paroxetine, fluoxetine, or 
quinidine. Patients should only be titrated to the maximum dose of 80 mg/day after 4 
weeks if they have tolerated the initial dose but did not achieve an adequate response 
on lower doses (Prod Info STRATTERA(R) oral capsules, 2008). 
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c)  The safety of single doses exceeding 120 mg or total daily doses exceeding 150 mg has 
not been evaluated (Prod Info STRATTERA(R) oral capsules, 2008). 

2)  Maintenance Therapy 
a)  In one study, pediatric patients (ages 6 to 15 years) with attention-deficit hyperactivity 
disorder continued on atomoxetine hydrochloride (HCl) 1.2 to 1.8 milligrams (mg)/kilogram 
(kg)/day after achieving a continuous response during an initial 10-week, open-label treatment 
phase. The maximum recommended total daily dose is 1.4 mg/kg/day or 100 mg/day 
(whichever is less) in patients weighing 70 kg or less, and 100 milligrams/day in patients 
weighing over 70 kg. Tapering of the dose is not required upon therapy discontinuation. 
Patients who receive atomoxetine HCl for extended time periods should be periodically 
reassessed to verify drug effectiveness (Prod Info STRATTERA(R) oral capsules, 2008). 
b)  The safety of single doses exceeding 120 mg or total daily doses exceeding 150 mg has 
not been evaluated (Prod Info STRATTERA(R) oral capsules, 2008). 

2)  The safety and effectiveness of atomoxetine hydrochloride have not been evaluated in pediatric patients 
less than 6 years of age (Prod Info STRATTERA(R) oral capsules, 2008). 

 
1.4.2   Dosage in Renal Failure 

A)  Atomoxetine Hydrochloride 
1)  No dose adjustment of atomoxetine hydrochloride is necessary in patients with renal insufficiency (Prod 
Info STRATTERA(R) oral capsules, 2008). 

 
1.4.3   Dosage in Hepatic Insufficiency 

A)  Atomoxetine Hydrochloride 
1)  Atomoxetine hydrochloride (HCl) is metabolized in the liver, and dose adjustments are necessary in 
patients with hepatic impairment. Starting and target doses of atomoxetine HCl should be reduced by 50% 
of the normal dose in patients with moderate hepatic insufficiency (Child-Pugh Class B) and reduced to 25% 
of the normal dose in patients with severe hepatic insufficiency (Child-Pugh Class C) (Prod Info 
STRATTERA(R) oral capsules, 2008). 

 
1.4.5   Dosage in Other Disease States 

A)  Atomoxetine Hydrochloride 
1)  CYP2D6 Poor Metabolizers 

a)  In patients who are known poor metabolizers of CYP2D6, atomoxetine hydrochloride should be 
initiated at 0.5 milligrams/kilogram/day (mg/kg/day). Patients should only be titrated to the target dose of 
1.2 mg/kg/day after 4 weeks if they have tolerated the initial dose but did not achieve an adequate 
response on lower doses (Prod Info STRATTERA(R) oral capsules, 2008). 

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  ATTENTION-DEFICIT/HYPERACTIVITY DISORDER, ORAL: 1 week (Spencer et al, 2001). 
1)  Based on data from children with ADHD in an open study (twice-daily dosing). 
2)  In adults with ADHD, a significant reduction in symptoms versus placebo was seen after 2 weeks of 
treatment (Spencer et al, 1998). 

b)  MAJOR DEPRESSION, ORAL: within one week (Chouinard et al, 1985). 
1)  Based on limited patient data from an open study. 

 
 2.2   Drug Concentration Levels 

A)  Therapeutic Drug Concentration 
1)  Not established in any indication. 

B)  Time to Peak Concentration 
1)  ORAL: 1 to 2 hours (Farid et al, 1985); (Prod Info Strattera(R), 2002). 

a)  In children ages 7 to 14 years with attention deficit hyperactivity disorder and classified as extensive 
metabolizers, maximal concentration was achieved in 2 hours after either a single dose of atomoxetine 10 
milligrams (mg) or steady-state dosing (20 to 45 mg twice daily) (Witcher et al, 2003). 
b)  Following single 90-mg oral doses in healthy subjects (extensive metabolizers), peak plasma levels of 
atomoxetine varied considerably, ranging from 315 to 1231 ng/mL. Plasma levels fell to undetectable levels 
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at 36 hours postdosing. In poor metabolizers, peak levels tended to be higher, and occurred later (based on 
two subjects) (Farid et al, 1985). 
c)  With administration of 20 and 40 mg twice daily for 7 days in extensive metabolizers (healthy subjects), 
peak levels on day 1 were approximately 100 and 250 ng/mL, respectively; there was no significant 
accumulation on days 2 through 7. Plasma concentrations of the metabolite, noratomoxetine, were low in 
these subjects (less than 10 ng/mL). In subjects who were poor metabolizers in this study (n=2), significant 
accumulation of both atomoxetine and noratomoxetine was observed during repeat dosing (Farid et al, 
1985). 

C)  Area Under the Curve 
1)  mean 2766 ng x hr/mL after 90-mg single dose (extensive metabolizers) (Farid et al, 1985). 

a)  In children ages 7 to 14 years with attention deficit disorder and classified as extensive metabolizers, 
plasma concentrations of the active metabolite 4-hydroxyatomoxetine were 26 to 35 times less than those 
for atomoxetine (Witcher et al, 2003). 
b)  During repeat dosing in extensive metabolizers (healthy subjects), AUC data indicated no significant 
accumulation of atomoxetine; in subjects receiving 20 mg and 40 mg twice daily for one week, AUC(0-24) 
values at steady-state (last dose) were 975 to 1126 ng x hr/mL and 2460 to 3710 ng x hr/mL, respectively. In 
poor metabolizers receiving these doses, accumulation was significant, with corresponding values of 10,490 
ng x hr/mL and 29,330 ng x hr/mL (based on data from two subjects) (Farid et al, 1985). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  ORAL: 63% in extensive metabolizers; 94% in poor metabolizers (Prod Info Strattera(TM), 2002t). 

B)  Effects of Food 
1)  extent of absorption unaffected (Prod Info Strattera(TM), 2002t). 

a)  The rate of absorption is reduced when given with food in adults (by 37%) and time to peak levels 
prolonged (by about 3 hours); however, AUC is unaffected (Prod Info Strattera(TM), 2002t). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  98% (albumin) (Prod Info Strattera(TM), 2002t). 
B)  Distribution Kinetics 

1)  Volume of Distribution 
a)  Approximately 74 to 250 liters (extensive metabolizers) (Witcher et al, 2003; Farid et al, 1985). 

1)  Volume of distribution was similar (74 to 328 liters) between single oral doses (10 to 90 
milligrams (mg)), and repeat dosing (20 to 45 mg twice daily) in extensive metabolizers (healthy 
subjects). In poor metabolizers (data limited), a slightly lower volume of distribution was reported 
(about 90 L) (Witcher et al, 2003; Farid et al, 1985). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  LIVER, extensive (Michelson et al, 2001; Farid et al, 1985). 

a)  Cytochrome P450 (CYP)-2D6 is involved in the metabolism of atomoxetine (Michelson et al, 2001). 
An active metabolite, 4-hydroxyatomoxetine, undergoes significant glucuronidation and renal excretion 
(Michelson et al, 2001). 
b)  Some patients are poor metabolizers of atomoxetine and will have significantly higher AUC values 
(10-fold) and plasma levels compared to extensive metabolizers; lab tests are available to identify poor 
metabolizers (Prod Info Strattera(TM), 2002t). 

B)  Metabolites 
1)  4-Hydroxyatomoxetine (active) (Michelson et al, 2001; Farid et al, 1985). 

a)  Equipotent to the parent compound as a norepinephrine transporter inhibitor; however, it is present 
in low concentrations in plasma relative to the parent compound (about 1%) (Prod Info Strattera(TM), 
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2002t). Its contribution to clinical effects is unknown. 
2)  Noratomoxetine (inactive) (Farid et al, 1985). 
3)  N-desmethylatomoxetine (inactive) (Witcher et al, 2003). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Excretion (%) 

a)  less than 3% unchanged (Prod Info Strattera(TM), 2002t). 
1)  Most of an oral dose of atomoxetine is excreted in the urine as 4-hydroxyatomoxetine-O-
glucuronide (80%) (Prod Info Strattera(TM), 2002t; Michelson et al, 2001). 

B)  Total Body Clearance 
1)  0.3 to 0.5 L/hr/kg (extensive metabolizers) (Farid et al, 1985; Prod Info Strattera(TM), 2002t). 

a)  Clearance is about 10-fold lower in poor metabolizers (0.03 to 0.04 L/hr/kg) (Farid et al, 1985; Prod 
Info Strattera(TM), 2002t). 
b)  Plasma clearance was similar (17 to 62 liters/hour; average, 36 to 40 liters/ hour) between single 
oral doses (10 to 90 mg) and repeat dosing (20 to 45 mg twice daily) in extensive metabolizers (healthy 
subjects); there was no evidence of dose-dependency. In poor metabolizers receiving repeat doses, a 
substantially lower clearance was observed (about 3 L/hr) (Witcher et al, 2003; Farid et al, 1985). 

C)  Other 
1)  OTHER EXCRETION 

a)  FECES 
1)  Less than 17% of a dose is excreted in feces as 4-hydroxyatomoxetine-O-glucuronide (Prod 
Info Strattera(TM), 2002t). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  4 to 5 hours (in extensive metabolizers; 22 hours in poor metabolizers (Farid et al, 1985; Michelson 
et al, 2001; Prod Info Strattera(TM), 2002). 

1)  Half-life was similar (3 to 6 hours) between single oral doses (10 to 90 milligrams (mg)), and 
repeat dosing (20 to 45 mg twice daily) in extensive metabolizers (healthy subjects); there was no 
evidence of dose-dependency. In poor metabolizers receiving the same repeat doses, a 
substantially longer half-life was observed (17 to 21 hours) (Witcher et al, 2003; Farid et al, 1985). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Atomoxetine Hydrochloride 

a)  Oral (Capsule) 
Suicidal Ideation in Children and Adolescents: 

Atomoxetine increased the risk of suicidal ideation in short-term studies in children or adolescents with 
Attention-Deficit/Hyperactivity Disorder (ADHD). Anyone considering the use of atomoxetine in a child 
or adolescent must balance this risk with the clinical need. Co-morbidities occurring with ADHD may be 
associated with an increase in the risk of suicidal ideation and/or behavior. Patients who are started on 
therapy should be monitored closely for suicidality (suicidal thinking and behavior), clinical worsening, or 
unusual changes in behavior. Families and caregivers should be advised of the need for close 
observation and communication with the prescriber. Atomoxetine is approved for ADHD in pediatric and 
adult patients. Atomoxetine is not approved for major depressive disorder. 
Pooled analyses of short-term (6 to 18 weeks) placebo-controlled trials of atomoxetine in children and 
adolescents (a total of 12 trials involving over 2200 patients, including 11 trials in ADHD and 1 trial in 
enuresis) have revealed a greater risk of suicidal ideation early during treatment in those receiving 
atomoxetine compared to placebo. The average risk of suicidal ideation in patients receiving 
atomoxetine was 0.4% (5/1357 patients), compared to none in placebo-treated patients (851 patients). 
No suicides occurred in these trials (Prod Info STRATTERA(R) oral capsules, 2009). 
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 3.1   Contraindications 
A)  Atomoxetine Hydrochloride 

1)  hypersensitivity to atomoxetine or to other components of the product (Prod Info STRATTERA(R) oral 
capsules, 2009) 
2)  MAO inhibitor use; do not administer atomoxetine during therapy with or within 2 weeks of discontinuing an 
MAO inhibitor (Prod Info STRATTERA(R) oral capsules, 2009) 
3)  narrow angle glaucoma; increased risk of mydriasis (Prod Info STRATTERA(R) oral capsules, 2009) 

 
 3.2   Precautions 

A)  Atomoxetine Hydrochloride 
1)  suicidal ideation has occurred; increased risk in children and adolescents during the first few months of 
therapy or following a dosage adjustment; monitoring for signs of suicidality, clinical worsening, and unusual 
changes in behavior (eg, agitation, irritability) recommended; discontinuation may be necessary (Prod Info 
STRATTERA(R) oral capsules, 2009; US Food and Drug Administration, 2005) 
2)  bipolar disorder; mixed/manic episode may be induced; screening recommended prior to therapy for patients 
with comorbid depressive symptoms (Prod Info STRATTERA(R) oral capsules, 2009) 
3)  cardiovascular disease, cerebrovascular disease, hypertension, tachycardia; risk of increased blood pressure 
and heart rate; monitoring recommended (Prod Info STRATTERA(R) oral capsules, 2009) 
4)  liver injury has been reported rarely; if signs of liver injury occur (eg, elevated liver enzymes, jaundice, 
pruritus, dark urine, right upper quadrant tenderness), discontinue use and do not restart (Prod Info STRATTERA
(R) oral capsules, 2009) 
5)  orthostatic hypotension and syncope have been reported; use cautiously in conditions predisposing to 
hypotension or associated with abrupt heart rate or blood pressure changes (Prod Info STRATTERA(R) oral 
capsules, 2009) 
6)  priapism has been reported rarely in children and adults; seek prompt medical attention (Prod Info 
STRATTERA(R) oral capsules, 2009) 
7)  psychotic or manic symptoms, hallucinations, delusional thinking or mania may occur in children and 
adolescents without a prior history of psychotic illness or mania at usual doses; discontinuation may be 
necessary (Prod Info STRATTERA(R) oral capsules, 2009) 
8)  structural cardiac abnormalities; risk of sudden death at usual doses; should not be used in adult or pediatric 
patients with known structural cardiac abnormalities, cardiomyopathy, serious heart rhythm abnormalities, 
coronary artery disease, or other serious heart problems (Prod Info STRATTERA(R) oral capsules, 2009) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hepatic Effects 

Immunologic Effects 

Neurologic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Other 

 
3.3.1   Cardiovascular Effects 

 
3.3.1.A   Atomoxetine Hydrochloride 
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Increased diastolic arterial pressure 

Increased systolic arterial pressure 

Myocardial infarction 

Orthostatic hypotension 

Palpitations 

Prolonged QT interval 

Raynaud's phenomenon 

Sudden cardiac death 

Syncope 

Tachycardia 

 
3.3.1.A.1   Increased diastolic arterial pressure 

a)  Incidence: pediatrics, 3.5% to 4% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In clinical studies, increased diastolic blood pressure (mean increase of 1 and 2.4 mmHg in adults 
and pediatric patients, respectively, compared to placebo) has been reported in atomoxetine-treated 
patients with attention-deficit hyperactivity disorder (ADHD). Use caution in patients receiving 
atomoxetine who have preexisting hypertension, tachycardia, or cardiovascular or cerebrovascular 
disease due to the risk of heart rate and blood pressure elevation in these patients. Pulse and blood 
pressure monitoring is recommended at baseline, following dose increases, and periodically during 
therapy (Prod Info STRATTERA(R) oral capsules, 2008). In addition, greater increases in heart rate and 
systolic pressure have been reported among cytochrome P450 2D6 poor metabolizers (Michelson et al, 
2001a; Chouinard et al, 1985a). 
c)  In placebo-controlled trials in adult patients with attention-deficit hyperactivity disorder (ADHD), 
diastolic blood pressures of 105 mm Hg or greater were reported in 0% of patients who received 
atomoxetine (n=0 of 510) compared to 0.3% of patients who received placebo (n=1 of 393). No patients 
had a high diastolic blood pressure documented on more than one occasion (Prod Info STRATTERA(R) 
oral capsules, 2008). 
d)  In pediatric placebo-controlled trials, high diastolic blood pressures were reported in 4% of 
atomoxetine-treated patients (n=50 of 1262) compared to 1.1% of placebo-treated patients (n=8 of 759) 
at the final study visit. Additionally, high systolic blood pressures were reported on 2 or more occasions 
in 3.5% (n=44 of 1262) of pediatric patients treated with atomoxetine and 0.5% (n=4 of 759) treated with 
placebo during the study (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.1.A.2   Increased systolic arterial pressure 

a)  Incidence: pediatrics, 4.4% to 4.8% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In clinical studies, increased systolic blood pressure (mean increase of 2 and 1.6 mmHg in adults 
and pediatric patients, respectively, compared to placebo) has been reported in atomoxetine-treated 
patients with attention-deficit hyperactivity disorder (ADHD). Use caution in patients receiving 
atomoxetine who have preexisting hypertension, tachycardia, or cardiovascular or cerebrovascular 
disease due to the risk of heart rate and blood pressure elevation in these patients. Pulse and blood 
pressure monitoring is recommended at baseline, following dose increases, and periodically during 
therapy (Prod Info STRATTERA(R) oral capsules, 2008). In addition, greater increases in heart rate and 
systolic pressure have been reported among cytochrome P450 2D6 poor metabolizers (Michelson et al, 
2001a; Chouinard et al, 1985a). 
c)  In placebo-controlled trials in adult patients with attention-deficit hyperactivity disorder (ADHD), 
systolic blood pressures of 180 mm Hg or greater were not reported in patients taking atomoxetine 
(n=510) or placebo (n=393). No patients had a high systolic blood pressure documented on more than 
one occasion (Prod Info STRATTERA(R) oral capsules, 2008). 
d)  In pediatric placebo-controlled trials, high systolic blood pressures were reported in 4.8% of 
atomoxetine-treated patients (n=59 of 1226) compared to 3.5% of placebo-treated patients (n=26 of 
748) at the final study visit. Additionally, high systolic blood pressures were reported on 2 or more 
occasions in 4.4% (n=54 of 1226) of pediatric patients treated with atomoxetine and 1.9% (n=14 of 748) 
treated with placebo during the study (Prod Info STRATTERA(R) oral capsules, 2008). 
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3.3.1.A.3   Myocardial infarction 

a)  Myocardial infarction has occurred in adult patients receiving atomoxetine at usual doses. Consider 
not using atomoxetine in adult patients with clinically significant cardiac abnormalities (eg, coronary 
artery disease, serious structural cardiac abnormalities, cardiomyopathy, serious heart rhythm 
abnormalities, other serious cardiac problems) (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.1.A.4   Orthostatic hypotension 

a)  Incidence: pediatric, up to 1.8% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  Orthostatic hypotension has been reported in 0.2% of atomoxetine-treated child and adolescent 
patients (n=12 of 5596). Additionally, in child and adolescent patients with attention-deficit hyperactivity 
disorder (ADHD), orthostatic hypotension occurred in 1.8% of patients who received atomoxetine (n=6 
of 340) compared to 0.5% of patients who received placebo (n=1 of 207) in short-term, placebo-
controlled studies. Patients with any condition that may predispose them to hypotension should use 
atomoxetine with caution (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.1.A.5   Palpitations 

a)  Incidence: adults, 3% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), palpitations were reported in 3% of patients who received atomoxetine 
(n=540) compared to 1% of patients who received placebo (n=402) (Prod Info STRATTERA(R) oral 
capsules, 2008). 

 
3.3.1.A.6   Prolonged QT interval 

a)  There have been spontaneous postmarketing reports of QT prolongation with atomoxetine use (Prod 
Info STRATTERA(R) oral capsules, 2008). 

 
3.3.1.A.7   Raynaud's phenomenon 

a)  New onset and exacerbation of preexisting Raynaud's phenomenon have been reported in 
spontaneous postmarketing accounts (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.1.A.8   Sudden cardiac death 

a)  Sudden death has occurred in adult patients receiving atomoxetine at usual doses and in children 
and adolescent patients with structural cardiac abnormalities or other serious heart problems who were 
receiving atomoxetine at usual doses. Therefore, consider not using atomoxetine in adult patients with 
clinically significant cardiac abnormalities (eg, coronary artery disease, serious structural cardiac 
abnormalities, cardiomyopathy, serious heart rhythm abnormalities, other serious cardiac problems). 
Additionally, use of atomoxetine is not recommended in pediatric patients with known serious structural 
cardiac abnormalities, cardiomyopathy, serious heart rhythm abnormalities, or other serious cardiac 
problems. Patients should be assessed prior to starting atomoxetine therapy for a family history of 
sudden death or ventricular arrhythmia and should receive a physical exam to look for signs of cardiac 
disease. Furthermore, a prompt cardiac evaluation should be performed in patients who develop 
symptoms suggesting cardiac disease (eg, exertional chest pain, unexplained syncope) during 
atomoxetine therapy (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.1.A.9   Syncope 

a)  Incidence: pediatric, 0.8% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  Syncope has been reported in 0.8% of atomoxetine-treated child and adolescent patients (n=46 of 
5596) and there have been spontaneous postmarketing reports of syncope; however, syncope has not 
been reported with atomoxetine use in child and adolescent patients with attention-deficit hyperactivity 
disorder (ADHD) during short-term, placebo-controlled studies. Patients with any condition that may 
predispose them to hypotension should use atomoxetine with caution (Prod Info STRATTERA(R) oral 
capsules, 2008). 
c)  Reports of syncope were significantly higher in patients classified as poor metabolizers of CYP2D6 
drugs than those classified as extensive metabolizers (3% and 1%, respectively) (Prod Info 
STRATTERA(R) oral capsules, 2008). 

 
3.3.1.A.10   Tachycardia 

a)  Incidence: adults, 1.5%; pediatrics, 0.3% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In clinical studies, tachycardia has been reported in atomoxetine-treated patients with attention-
deficit hyperactivity disorder (ADHD). Use caution in patients receiving atomoxetine who have 
preexisting hypertension, tachycardia, or cardiovascular or cerebrovascular disease due to the risk of 
heart rate and blood pressure elevation in these patients. Pulse and blood pressure monitoring is 
recommended at baseline, following dose increases, and periodically during therapy (Prod Info 
STRATTERA(R) oral capsules, 2008). In addition, greater increases in heart rate and systolic pressure 
have been reported among cytochrome P450 2D6 poor metabolizers (Michelson et al, 2001a; 
Chouinard et al, 1985a). 
c)  In placebo-controlled trials in adult patients with attention-deficit hyperactivity disorder (ADHD), 
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tachycardia was reported more frequently in patients taking atomoxetine (1.5%; n=8 of 540) than 
placebo (0.5%; n=2 of 402). Compared to placebo, mean increases in heart rate of 5 beats/minute were 
reported for atomoxetine-treated patients (Prod Info STRATTERA(R) oral capsules, 2008). 
d)  In pediatric placebo-controlled trials, tachycardia was reported in 0.3% of atomoxetine-treated 
patients (n=5 of 1597) compared to 0% of placebo-treated patients (n=0 of 934). At the final study visit, 
heart rates greater than or equal to 110 beats/minute with increases of at least 25 beats/minute were 
reported for 2.5% of patients taking atomoxetine (n=36 of 1434) compared to 0.2% receiving placebo 
(n=2 of 850). Heart rates of at least 110 beats/minute with increases of at least 25 beats/minute were 
reported on more than one occasion in 1.1% (n=15 of 1417) of pediatric patients treated with 
atomoxetine during the study. Additionally, patients identified as extensive metabolizers had reported 
increases in mean heart rate of 5 beats/minute while poor metabolizers had increases of 9.4 
beats/minute (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.2   Dermatologic Effects 

 
3.3.2.A   Atomoxetine Hydrochloride 

Rash 

Urticaria 

 
3.3.2.A.1   Rash 

a)  Incidence: adults, 2%; pediatrics, 2% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  Allergic reactions, including rash, have been reported with atomoxetine use (Prod Info STRATTERA
(R) oral capsules, 2008). 
c)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), rash was reported in 2% of patients who received atomoxetine (n=540) 
compared to 1% of patients who received placebo (n=402) (Prod Info STRATTERA(R) oral capsules, 
2008). 
d)  In acute (up to 18 weeks), placebo-controlled trials in pediatric patients with attention-deficit 
hyperactivity disorder (ADHD), rash was reported in 2% of atomoxetine-treated patients (n=1597) 
compared to 1% of placebo-treated patients (n=934) (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.2.A.2   Urticaria 

a)  Allergic reactions, including urticaria, have been reported with atomoxetine use (Prod Info 
STRATTERA(R) oral capsules, 2008). 

 
3.3.3   Endocrine/Metabolic Effects 

 
3.3.3.A   Atomoxetine Hydrochloride 

Abnormal height in relation to growth / age standard 

Hyponatremia 

Weight loss 

 
3.3.3.A.1   Abnormal height in relation to growth / age standard 

a)  The weight and height gains in atomoxetine-treated pediatric patients lags behind the normative 
population for the first 9 to 12 months of therapy and rebounds at about 3 years of treatment regardless 
of pubertal status at the time of treatment initiation. After approximately 12 months of atomoxetine 
therapy, gain in height stabilizes and at 3 years pediatric patients gain 19.4 cm on average, which is 0.4 
cm less than predicted by baseline data. Poor metabolizers of CYP2D6 treated for at least 2 years 
gained an average of 1.1 cm less than predicted and extensive metabolizers of CYP2D6 gained an 
average of 0.4 cm less than predicted. In short-term controlled 9 week studies atomoxetine-treated 
patients gained an average of 0.9 cm compared to 1.1 cm in placebo (Prod Info STRATTERA(R) oral 
capsules, 2008). 

 
3.3.3.A.2   Hyponatremia 

a)  A 32-year-old man receiving atomoxetine hydrochloride (HCl) for attention deficit hyperactivity 
disorder (ADHD) experienced hyponatremia which resolved upon drug withdrawal. After taking 
atomoxetine 60 milligrams daily for 2 months with good results, the patient presented to his outpatient 
psychiatrist with a few week history of nausea and fatigue. He reported no psychiatric symptoms or 
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other medical problems and was not taking any other medications. A laboratory workup revealed a low 
serum sodium level of 122 millimole/liter (mmol/L), which was decreased from a sodium level of 141 
mmol/L obtained 1-year previously. All other laboratory results were reported as normal. Hyponatremia 
due to medication-induced syndrome of inappropriate antidiuretic hormone (SIADH) was suspected by 
the patient's primary care physician who did not find any other cause for the low sodium level; therefore, 
atomoxetine HCl was discontinued. Sodium levels obtained 1 and 2 weeks later were 130 mmol/L and 
140 mmol/L, respectively. Two weeks after discontinuing atomoxetine HCl, the patient initiated 
amphetamine/dextroamphetamine (Adderall XR(R)) for the treatment of his ADHD. Consider monitoring 
serum sodium and other signs and symptoms of hyponatremia and SIADH in patients receiving 
atomoxetine HCl (Singh, 2007). 

 
3.3.3.A.3   Weight loss 

a)  Incidence: pediatrics, 7.1% to 29.1% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  The weight and height gains in atomoxetine-treated pediatric patients lags behind the normative 
population for the first 9 to 12 months of therapy and rebounds at about 3 years (17.9 kg on average, 
0.5 kg more than predicted from baseline data) of treatment regardless of pubertal status at the time of 
treatment initiation. In short-term controlled 9 week studies atomoxetine-treated patients lost an average 
of 0.4 kg compared to a gain of 1.5 kg in the placebo group. Poor metabolizers of CYP2D6 treated for at 
least 2 years gained an average 2.4 kg less than predicted and extensive metabolizers of CYP2D6 
gained an average of 0.2 kg less than predicted. Additionally, in a fixed-dose controlled trial patients lost 
at least 3.5% of their body weight in the atomoxetine-treated patients in 7.1% (0.5 mg/kg day dose), 
19.3% (1.2 mg/kg day dose), and 29.1% (1.8 mg/kg day dose) of patients compared with 1.3% in the 
placebo group (Prod Info STRATTERA(R) oral capsules, 2008). 
c)  Weight loss and anorexia have been reported more often with atomoxetine than placebo in limited 
controlled studies (Michelson et al, 2001a; Zerbe et al, 1985a; Spencer et al, 1998a). Both effects are 
dose-related, and were also observed in open studies. The magnitude of weight loss was similar to that 
observed during methylphenidate therapy in ADHD patients in an unpublished study (Michelson et al, 
2001a). 

 
3.3.4   Gastrointestinal Effects 

 
3.3.4.A   Atomoxetine Hydrochloride 

Abdominal pain 

Constipation 

Decrease in appetite 

Indigestion 

Loss of appetite 

Nausea 

Sialolithiasis 

Vomiting 

Xerostomia 

 
3.3.4.A.1   Abdominal pain 

a)  Incidence: adults, 7%; pediatrics, 17% to 18% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), abdominal pain was reported in 7% of patients who received 
atomoxetine (n=540) compared to 5% of patients who received placebo (n=402) (Prod Info 
STRATTERA(R) oral capsules, 2008). 
c)  In acute (up to 18 weeks), placebo-controlled trials in pediatric patients with attention-deficit 
hyperactivity disorder (ADHD), abdominal pain was reported in 18% of atomoxetine-treated patients 
(n=1597) compared to 10% of placebo-treated patients (n=934) (Prod Info STRATTERA(R) oral 
capsules, 2008). 
d)  In acute (up to 18 weeks), placebo-controlled trials in pediatric patients with attention-deficit 
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hyperactivity disorder (ADHD), abdominal pain was reported in 18% and 17% of patients treated with 
atomoxetine once (n=882) and twice (n=715) daily, respectively, compared to 7% and 13% of patients 
treated with placebo once (n=500) and twice (n=434) daily, respectively (Prod Info STRATTERA(R) oral 
capsules, 2008). 

 
3.3.4.A.2   Constipation 

a)  Incidence: adults, 9%; pediatric, 1% to 2%(Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), constipation was reported in 9% of patients who received atomoxetine 
(n=540) compared to 3% of patients who received placebo (n=402) (Prod Info STRATTERA(R) oral 
capsules, 2008). 
c)  In acute (up to 18 weeks), placebo-controlled trials in pediatric patients with attention-deficit 
hyperactivity disorder (ADHD), constipation was reported in 1% and 2% of patients treated with 
atomoxetine once (n=882) and twice (n=715) daily, respectively, compared to 0% and 1% of patients 
treated with placebo once (n=500) and twice (n=434) daily, respectively. Reports of constipation were 
significantly higher in patients classified as poor metabolizers of CYP2D6 drugs than those classified as 
extensive metabolizers (7% and 4%, respectively) (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.4.A.3   Decrease in appetite 

a)  Incidence: adult, 11%; pediatrics, 16% (Prod Info STRATTERA(R) oral capsules, 2008), 
b)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), decreased appetite was reported in 11% of patients who received 
atomoxetine (n=540) compared to 2% of patients who received placebo (n=402) (Prod Info 
STRATTERA(R) oral capsules, 2008). 
c)  In acute (up to 18 weeks), placebo-controlled trials in pediatric patients with attention-deficit 
hyperactivity disorder (ADHD), anorexia was reported in 16% of atomoxetine-treated patients (n=1597) 
compared to 4% of placebo-treated patients (n=934) (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.4.A.4   Indigestion 

a)  Incidence: adults, 4% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), dyspepsia was reported in 4% of patients who received atomoxetine 
(n=540) compared to 2% of patients who received placebo (n=402) (Prod Info STRATTERA(R) oral 
capsules, 2008). 

 
3.3.4.A.5   Loss of appetite 

a)  Incidence: pediatrics, 3% (Prod Info STRATTERA(R) oral capsules, 2008), 
b)  In acute (up to 18 weeks), placebo-controlled trials in pediatric patients with attention-deficit 
hyperactivity disorder (ADHD), anorexia was reported in 3% of atomoxetine-treated patients (n=1597) 
compared to 1% of placebo-treated patients (n=934) (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.4.A.6   Nausea 

a)  Incidence: adults, 21%; pediatrics, 7% to 13% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), nausea was reported in 21% of patients who received atomoxetine 
(n=540) compared to 5% of patients who received placebo (n=402) (Prod Info STRATTERA(R) oral 
capsules, 2008). 
c)  In acute (up to 18 weeks), placebo-controlled trials in pediatric patients with attention-deficit 
hyperactivity disorder (ADHD), nausea was reported in 10% of atomoxetine-treated patients (n=1597) 
compared to 5% of placebo-treated patients (n=934) (Prod Info STRATTERA(R) oral capsules, 2008). 
d)  In acute (up to 18 weeks), placebo-controlled trials in pediatric patients with attention-deficit 
hyperactivity disorder (ADHD), nausea was reported in 13% and 7% of patients treated with 
atomoxetine once (n=882) and twice (n=715) daily, respectively, compared to 4% and 6% of patients 
treated with placebo once (n=500) and twice (n=434) daily, respectively (Prod Info STRATTERA(R) oral 
capsules, 2008). 

 
3.3.4.A.7   Sialolithiasis 

a)  Sialolithiasis developed and then recurred each time atomoxetine was restarted in a 36-year-old 
male. Initially, he was on dextroamphetamine spansules 20 mg/day for 16 weeks for attention deficit 
hyperactivity disorder prior to adding atomoxetine 18 mg/day. An extruded, left submandibular sialolith 
in the salivary gland developed within 10 days of starting atomoxetine, with a second recurrence 10 
days later. Subsequently, atomoxetine was discontinued and the stone passed. Within 4 to 5 days of 
restarting atomoxetine 2 weeks later, the sialolithiasis recurred with 3 subsequent episodes each time 
atomoxetine was discontinued and restarted. The time to onset was quicker for each recurrence. The 
stone was passed by massaging the gland. Pain and swelling of the gland was evident and at no time 
did he experience dry mouth. At a 6-month follow-up after permanently discontinuing atomoxetine, no 
further stones developed. Significant medical history included 3 events of sialolithiasis, all occurring 
within a few months of each other and 18 months prior to starting atomoxetine. The first of these 3 
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episodes was identified by computed tomography scan, and each time the stone was passed by 
massaging the gland (Jerome et al, 2007). 

 
3.3.4.A.8   Vomiting 

a)  Incidence: adults, 3%; pediatrics, 11%(Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), vomiting was reported in 3% of patients who received atomoxetine 
(n=540) compared to 2% of patients who received placebo (n=402) (Prod Info STRATTERA(R) oral 
capsules, 2008). 
c)  In acute (up to 18 weeks), placebo-controlled trials in pediatric patients with attention-deficit 
hyperactivity disorder (ADHD), vomiting was reported in 11% of atomoxetine-treated patients (n=1597) 
compared to 6% of placebo-treated patients (n=934) (Prod Info STRATTERA(R) oral capsules, 2008). 
d)  In acute (up to 18 weeks), placebo-controlled trials in pediatric patients with attention-deficit 
hyperactivity disorder (ADHD), vomiting was reported in 11% of patients treated with either atomoxetine 
once (n=882) or twice (n=715) daily compared to 4% and 8% of patients treated with placebo once 
(n=500) and twice (n=434) daily, respectively (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.4.A.9   Xerostomia 

a)  Incidence: adults, 21% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), dry mouth was reported in 21% of patients who received atomoxetine 
(n=540) compared to 7% of patients who received placebo (n=402) (Prod Info STRATTERA(R) oral 
capsules, 2008). 

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Atomoxetine Hydrochloride 

 
3.3.6.A.1   Injury of liver (Severe) 

a)  Incidence: rare (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  During postmarketing surveillance severe liver injury has occurred in rare instances including 
hepatic enzymes elevated by up to 40 times the upper limit of normal (ULN) and jaundice with a bilirubin 
up to 12 times ULN recurring upon rechallenge and recovering upon discontinuation of atomoxetine. 
Severe liver injury may occur several months after therapy initiation and may worsen for several weeks 
upon discontinuation with the potential to progress to acute liver failure and death or the need for a liver 
transplant. In patients with laboratory evidence of liver injury or jaundice, atomoxetine should be 
discontinued and not reinstituted. Additionally, at the first sign or symptom of liver dysfunction (eg, 
pruritus, dark urine, jaundice, right upper quadrant tenderness, unexplained flu-like symptoms), liver 
enzyme levels should be obtained (Prod Info STRATTERA(R) oral capsules, 2008). 
c)  Liver injury has been reported in clinical trials and postmarketing reports in patients with attention-
deficit hyperactivity disorder (ADHD) treated with atomoxetine. Of 7961 pediatric or adult patients with 
ADHD who received treatment with atomoxetine in 45 clinical trials, 41 cases of liver injury were 
possibly related to atomoxetine therapy and included mild to moderate increases in total bilirubin 
consistent with Gilbert's syndrome (n=18) and elevated ALT, AST, alkaline phosphatase (ALP) and 
CPK levels. When laboratory data from 14 pediatric and 2 adult placebo-controlled trials were reviewed, 
no significant differences in treatment-related elevations in AST, ALT, ALP, CPK, or total bilirubin levels 
were found between patients who received atomoxetine and placebo. Additionally, out of 351 
postmarketing case reports (calculated reported liver injury rate of less than 0.01%), 133 and 3 cases, 
respectively, were possibly and probably related to atomoxetine therapy. All 3 probable cases were 
reversible: (Bangs et al, 2008). 

1)  A male adolescent patient developed lethargy and abdominal pain after receiving atomoxetine 
40 mg twice daily for 3 to 4 months. Atomoxetine and sertraline were discontinued and liver 
enzyme elevations were noted the following day (ALT, 33 x ULN; AST, 15 x ULN; total bilirubin, 1.5 
x ULN). Liver enzymes returned to normal within 2 months; however, upon rechallenge with 
atomoxetine 40 mg/day, liver enzymes and bilirubin were elevated within approximately 5 weeks of 
therapy and a liver biopsy revealed hepatitis with focal hepatocellular necrosis. A subsequent liver 
biopsy 2 months later revealed hepatitis with cholestasis, primarily lymphocytic inflammatory 
infiltrate. Liver enzymes returned to normal within 4.5 months (Bangs et al, 2008). 
2)  The second patient was a female adolescent who was hospitalized with jaundice, abdominal 
pain, diarrhea, vomiting, conjunctival icterus, and right upper quadrant tenderness after receiving 
atomoxetine 40 mg/day for almost one year. On admission, liver enzyme elevations were present 
(ALT, 65 x ULN; AST, 67 x ULN; total bilirubin, 9.1 x ULN). Liver biopsy showed moderate, mixed 
portal inflammatory infiltrate (mainly lymphoid with some eosinophils) and normal interlobular ducts 
and central veins. After discontinuing atomoxetine, liver enzymes returned to normal and symptoms 
resolved over the next 4 weeks (Bangs et al, 2008). 
3)  The third patient was a female child who was receiving atomoxetine 25 mg/day (1.03 
mg/kg/day) presented with a 2-day history of emesis after 37 days of therapy, and was admitted to 
the hospital. The patient had elevated liver enzymes (ALT, 80 x ULN; AST, 115 x ULN; total 
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bilirubin, 10.8 x ULN; alkaline phosphatase, 3.5 x ULN), and symptoms of jaundice and 
hepatomegaly. A liver biopsy demonstrated mixed portal inflammation with lymphocytes, 
neutrophils and eosinophils in the lobule with moderate piecemeal necrosis. Improvement of signs 
and symptoms was observed and the patient was discharged from the hospital after 13 days 
(Bangs et al, 2008). 

 
3.3.7   Immunologic Effects 

 
3.3.7.A   Atomoxetine Hydrochloride 

 
3.3.7.A.1   Immune hypersensitivity reaction 

a)  Allergic reactions, including angioneurotic edema, urticaria, and rash, have been reported with 
atomoxetine use (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.9   Neurologic Effects 

 
3.3.9.A   Atomoxetine Hydrochloride 

Akathisia 

Cerebrovascular accident 

Dizziness 

Dyskinesia 

Headache 

Insomnia 

Seizure 

Sinus headache 

Somnolence 

Tic 

 
3.3.9.A.1   Akathisia 

a)  Anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia, 
hypomania, and mania have been reported with atomoxetine use and may be precursors to emerging 
suicidality. It is recommended that pediatric patients receiving atomoxetine be monitored for clinical 
worsening, suicidal ideation, suicidal behavior, irritability, agitation, or unusual changes in behavior, 
particularly during the first few months of therapy or following a dosage adjustment. Monitoring should 
be daily by family members or caregivers and by healthcare providers weekly for the first 4 weeks, then 
every other week for 4 weeks, then every 12 weeks and as clinically indicated thereafter. Consider 
changing the therapeutic regimen and possibly discontinuing atomoxetine therapy if patients experience 
suicidality or precursors to emerging suicidality, particularly if symptoms are severe or present with an 
abrupt onset and were not part of original presenting symptoms (Prod Info STRATTERA(R) oral 
capsules, 2008). 

 
3.3.9.A.2   Cerebrovascular accident 

a)  Stroke has occurred in adult patients receiving atomoxetine at usual doses. Consider not using 
atomoxetine in adult patients with clinically significant cardiac abnormalities (eg, coronary artery 
disease, serious structural cardiac abnormalities, cardiomyopathy, serious heart rhythm abnormalities, 
other serious cardiac problems) (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.9.A.3   Dizziness 

a)  Incidence: adult, 6%; pediatric, 5% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), dizziness was reported in 6% of patients who received atomoxetine 
(n=540) compared to 4% of patients who received placebo (n=402) (Prod Info STRATTERA(R) oral 
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capsules, 2008). 
c)  In acute (up to 18 weeks), placebo-controlled trials in pediatric patients with attention-deficit 
hyperactivity disorder (ADHD), dizziness was reported in 5% of atomoxetine-treated patients (n=1597) 
compared to 2% of placebo-treated patients (n=934) (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.9.A.4   Dyskinesia 

a)  Dyskinesias with other neurological abnormalities developed in 2 pediatric patients with attention 
deficit hyperactivity disorder after starting atomoxetine. Both patients required hospitalization due to 
severity of tremors and psychiatric disturbances. The events resolved after discontinuation of 
atomoxetine in 1 patient and atomoxetine and venlafaxine in the other patient (Bond et al, 2007). 

1)  A 9-year-old boy on amphetamine/dextroamphetamine extended-release and clonidine for 
attention deficit hyperactivity disorder developed insomnia and involuntary hand and mouth 
movements within 14 days of starting atomoxetine 25 mg every day. He initially developed anorexia 
a few days after starting atomoxetine with subsequent signs of disturbed sleep, compulsive lip 
licking, seeing things ("bugs") that caused fear. All signs progressively worsened. Vital signs were a 
temperature of 36.9 degrees Celsius, heart rate of 89 beats per minute, respiration rate of 24 
breaths/minute, and blood pressure of 145/93 mmHg, which was slightly above his baseline 
diastolic blood pressure. He was alert and oriented to person and place. Neurologic examination 
revealed involuntary, continuous twitching movements of his perioral area and writhing fingers and 
restless legs, which moved continuously as he lay on the bed. Intravenous diphenhydramine 50 mg 
failed to provide any improvement in symptoms. He was admitted for observation. 
Amphetamine/dextroamphetamine and atomoxetine were discontinued. Although he did not sleep 
that night, the abnormal movements resolved the next day. At a 5-month follow-up visit, there was 
no evidence of movement disorder while on amphetamine/dextroamphetamine, clonidine, and 
sertraline (Bond et al, 2007). 
2)  An 18-year-old female with attention deficit hyperactivity disorder and generalized anxiety 
disorder with panic attacks on venlafaxine developed severe tremors and abnormal facial 
movements after starting atomoxetine. Approximately 2 months prior to the event she started 
paroxetine, which was subsequently replaced with venlafaxine 37.5 mg daily. Atomoxetine 18 mg 
every day was started about 3 weeks prior to the event. The dose of venlafaxine and atomoxetine 
were gradually increased. Approximately 5 days after attaining maximum doses of venlafaxine 225 
mg every day and atomoxetine 40 mg every day, she developed fine hand tremors present only at 
rest. The dose of venlafaxine was reduced to 150 mg every day and atomoxetine was 
discontinued. Within 3 days the following evolved: the tremors worsened in her upper extremities 
and progressed to her lower extremities (intentional movements did not improve the tremors); she 
developed abnormal facial movements with muscular twitching and uncontrollable movements of 
her lips and tongue, which rendered her unable to vocalize; and the tremors progressively 
worsened rendering her unable to ambulate. Vital signs were a temperature of 36.5 degrees 
Celsius, heart rate of 110 beats per minute, respiration rate of 18 breaths/minute, and blood 
pressure of 108/67 mmHg. Neurologic examination revealed intact cranial nerves II-XII, no 
nystagmus, intact sensations, and slightly increased deep tendon reflexes (DTR) of the lower and 
normal DTR of the upper extremities. She was admitted and administered diphenhydramine 50 mg 
intramuscularly and intravenous (IV) normal saline. The tremors improved slightly. An additional 
diphenhydramine 12.5 mg IV was of no benefit. She was discharged 24 hours later with moderate 
improvement in tremors. Complete resolution of the event was reported at follow-up day 7, while off 
venlafaxine and atomoxetine (Bond et al, 2007). 

 
3.3.9.A.5   Headache 

a)  Incidence: pediatrics, 19% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In acute (up to 18 weeks), placebo-controlled trials in pediatric patients with attention-deficit 
hyperactivity disorder (ADHD), headache was reported in 19% of atomoxetine-treated patients (n=1597) 
compared to 15% of placebo-treated patients (n=934) (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.9.A.6   Insomnia 

a)  Incidence: adults, 16%; pediatrics, at least 2%; (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  Insomnia has been commonly reported in adult patients with attention-deficit hyperactivity disorder 
(ADHD) who were receiving atomoxetine in clinical trials. However, anxiety, agitation, panic attacks, 
insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia, hypomania, and mania may be 
precursors to emerging suicidality. It is recommended that pediatric patients receiving atomoxetine be 
monitored for clinical worsening, suicidal ideation, suicidal behavior, irritability, agitation, or unusual 
changes in behavior, especially during the first few months of therapy or following a dosage adjustment. 
Monitoring should be daily by family members or caregivers and by healthcare providers weekly for the 
first 4 weeks, then every other week for 4 weeks, then every 12 weeks and as clinically indicated 
thereafter. Consider changing the therapeutic regimen and possibly discontinuing atomoxetine therapy 
if patients experience suicidality or precursors to emerging suicidality, particularly if symptoms are 
severe or with an abrupt onset and were not part of original presenting symptoms (Prod Info 
STRATTERA(R) oral capsules, 2008). 
c)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
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hyperactivity disorder (ADHD), insomnia was reported in 15% of patients who received atomoxetine 
(n=540) compared to 7% of patients who received placebo (n=402) (Prod Info STRATTERA(R) oral 
capsules, 2008). 
d)  In acute (up to 18 weeks), placebo-controlled trials in pediatric patients with attention-deficit 
hyperactivity disorder (ADHD), insomnia was reported in at least 2% of atomoxetine-treated patients 
(n=1597) compared to 2% or less of placebo-treated patients (n=934). Reports of insomnia were 
significantly higher in patients classified as poor metabolizers of CYP2D6 drugs than those classified as 
extensive metabolizers (15% and 10%, respectively) (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.9.A.7   Seizure 

a)  Incidence: adults, 0.1%; pediatrics, 0.2% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  Clinical studies did not systematically evaluate adult or pediatric patients with seizure disorders. 
However, in clinical development program, seizures were reported in children (average age 10 years, 
range 6 to 16 years) with an incidence of 0.2% (12/5073). In clinical trials among poor metabolizers of 
CYP2D6 the incidence of seizure in pediatrics was 0.3% (1/293) and was 0.2% (11/4741) for extensive 
metabolizers of CYP2D6 (Prod Info STRATTERA(R) oral capsules, 2008). 
c)  In adults, the incidence of seizures was 0.1% (1/748) and was 0.1% (1/705) of adult extensive 
metabolizers of CYP2D6. There have also been postmarketing reports of seizures, which have included 
patients both with and without a history of seizure disorders or identified risk factors for developing 
seizures (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.9.A.8   Sinus headache 

a)  Incidence: adults, 3% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), sinus headache was reported in 3% of patients who received 
atomoxetine (n=540) compared to 1% of patients who received placebo (n=402) (Prod Info 
STRATTERA(R) oral capsules, 2008). 

 
3.3.9.A.9   Somnolence 

a)  Incidence: adult, 4%; pediatrics, 11% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), somnolence was reported in 4% of patients who received atomoxetine 
(n=540) compared to 3% of patients who received placebo (n=402) (Prod Info STRATTERA(R) oral 
capsules, 2008). 
c)  In acute (up to 18 weeks), placebo-controlled trials in pediatric patients with attention-deficit 
hyperactivity disorder (ADHD), somnolence was reported in 11% of atomoxetine-treated patients 
(n=1597) compared to 4% of placebo-treated patients (n=934) (Prod Info STRATTERA(R) oral 
capsules, 2008). 

 
3.3.9.A.10   Tic 

a)  Tics reoccurred or were exacerbated in 4 pediatric patients within approximately 5 to 30 days of 
starting atomoxetine for attention deficit hyperactivity disorder (ADHD). Three of the 4 patients had 
experienced tics on stimulants such as amphetamine/dextroamphetamine and 1 patient had a comorbid 
condition of Tourette's syndrome. Significant improvement or resolution resulted when atomoxetine was 
discontinued. Two of the patients subsequently tolerated guanfacine for ADHD (Lee et al, 2004). 

1)  A 9-year-old boy with combined type attention deficit hyperactivity disorder developed motor tics 
with the stimulants methylphenidate, amphetamine/dextroamphetamine, and dextroamphetamine. 
The tics resolved after discontinuation of the stimulants. After a 6-month washout, atomoxetine was 
started at 10 mg every day for 7 days then 20 mg every day. Within a few days of starting 20 mg, 
he developed motor tics described as rapid, severe eye blinking. This event was similar to the 
event with previous stimulants. Vocal tics were absent. Within 1 to 2 days of stopping atomoxetine, 
the tics resolved. There was no recurrence of tics after 1 year on guanfacine (Lee et al, 2004). 
2)  A 14-year-old boy with attention deficit hyperactivity disorder developed eye-blinking motor tic 
on methylphenidate. Methylphenidate was discontinued and atomoxetine 20 mg every day was 
started. The eye blinking worsened, and he subsequently developed a vocal tic of severe episodes 
of throat clearing. The vocal tics stopped and the eye-blinking improved following discontinuation of 
atomoxetine. Mild eye blinking persisted with no other signs of tics while on guanfacine (Lee et al, 
2004). 
3)  A 9-year-old boy with attention deficit hyperactivity disorder and chronic tic disorders 
experienced tic exacerbations on stimulants. Prior to starting atomoxetine, facial tics were the sole 
symptoms. He started atomoxetine 18 mg every day and within 30 days developed dramatic vocal 
tics and increased motor tics. Associated adverse effects were irritability, anxiety, dysphoria, 
compulsive finger picking, and obsessional ruminations. The event improved after discontinuation 
of atomoxetine (Lee et al, 2004). 
4)  A 15-year-old boy with attention deficit hyperactivity disorder and Tourette's syndrome 
experienced tic exacerbations on stimulants. Significant increase in tics, impulsivity, and fatigue 
occurred within 5 days of starting atomoxetine 10 mg every day. The event improved after 
discontinuation of atomoxetine(Lee et al, 2004). 
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3.3.12   Psychiatric Effects 

 
3.3.12.A   Atomoxetine Hydrochloride 

Aggressive behavior 

Agitation 

Anxiety 

Hostile behavior 

Hypomania 

Impulsive character 

Irritability 

Mania 

Panic attack 

Psychotic disorder 

Suicidal thoughts 

 
3.3.12.A.1   Aggressive behavior 

a)  Anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia, 
hypomania, and mania have been reported with atomoxetine use and may be precursors to emerging 
suicidality. It is recommended that pediatric patients receiving atomoxetine be monitored for clinical 
worsening, suicidal ideation, suicidal behavior, irritability, agitation, or unusual changes in behavior, 
particularly during the first few months of therapy or following a dosage adjustment. Monitoring should 
be daily by family members or caregivers and by healthcare providers weekly for the first 4 weeks, then 
every other week for 4 weeks, then every 12 weeks and as clinically indicated thereafter. Consider 
changing the therapeutic regimen and possibly discontinuing atomoxetine therapy if patients experience 
suicidality or precursors to emerging suicidality, particularly if symptoms are severe or present with an 
abrupt onset and were not part of original presenting symptoms (Prod Info STRATTERA(R) oral 
capsules, 2008). 
b)  Although not statistically significant, short-term placebo-controlled clinical trials of children and 
adolescents with attention-deficit hyperactivity disorder reported observations of aggressive behavior or 
hostility more frequently in atomoxetine-treated patients (1.6%; n=21 of 1308) than placebo-treated 
patients (1.1%; n=9 of 806) (overall risk ratio of 1.33; 95% confidence interval, 0.67-2.64; 
p=nonsignificant). Monitor patients for the appearance or worsening of aggressive behavior or hostility 
(Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.12.A.2   Agitation 

a)  An 11-year-old boy on atomoxetine for attention deficit hyperactivity disorder developed acute 
agitation and suicidal ideation within 17 days of starting atomoxetine. He also had anxiety, obsessive 
compulsive disorder and oppositional defiant behaviors. Atomoxetine 25 mg was administered every 
day for 14 days, with the medication scheduled to increase to 60 mg every day thereafter. He initially 
showed a marked reduction in anxiety and obsessive symptoms; however, the family noted increased 
emotional liability, cycling of his mood and agitation, and that his handwriting had changed from neat 
script to messy and 'tiny.' After the dose increase as planned on day 14, the boy developed increased 
agitation, greater mood swings with more rapid cycling, increased crying, and he threatened suicide. 
The family discontinued the medication, and the patient’s agitation calmed after a few days and he was 
described as back to his normal self (Paxton & Cranswick, 2008). 
b)  Anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia, 
hypomania, and mania have been reported with atomoxetine use and may be precursors to emerging 
suicidality. It is recommended that pediatric patients receiving atomoxetine be monitored for clinical 
worsening, suicidal ideation, suicidal behavior, irritability, agitation, or unusual changes in behavior, 
particularly during the first few months of therapy or following a dosage adjustment. Monitoring should 
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be daily by family members or caregivers and by healthcare providers weekly for the first 4 weeks, then 
every other week for 4 weeks, then every 12 weeks and as clinically indicated thereafter. Consider 
changing the therapeutic regimen and possibly discontinuing atomoxetine therapy if patients experience 
suicidality or precursors to emerging suicidality, particularly if symptoms are severe or present with an 
abrupt onset and were not part of original presenting symptoms (Prod Info STRATTERA(R) oral 
capsules, 2008). 

 
3.3.12.A.3   Anxiety 

a)  Anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia, 
hypomania, and mania have been reported with atomoxetine use and may be precursors to emerging 
suicidality. It is recommended that pediatric patients receiving atomoxetine be monitored for clinical 
worsening, suicidal ideation, suicidal behavior, irritability, agitation, or unusual changes in behavior, 
particularly during the first few months of therapy or following a dosage adjustment. Monitoring should 
be daily by family members or caregivers and by healthcare providers weekly for the first 4 weeks, then 
every other week for 4 weeks, then every 12 weeks and as clinically indicated thereafter. Consider 
changing the therapeutic regimen and possibly discontinuing atomoxetine therapy if patients experience 
suicidality or precursors to emerging suicidality, particularly if symptoms are severe or present with an 
abrupt onset and were not part of original presenting symptoms (Prod Info STRATTERA(R) oral 
capsules, 2008). 

 
3.3.12.A.4   Hostile behavior 

a)  Anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia, 
hypomania, and mania have been reported with atomoxetine use and may be precursors to emerging 
suicidality. It is recommended that pediatric patients receiving atomoxetine be monitored for clinical 
worsening, suicidal ideation, suicidal behavior, irritability, agitation, or unusual changes in behavior, 
particularly during the first few months of therapy or following a dosage adjustment. Monitoring should 
be daily by family members or caregivers and by healthcare providers weekly for the first 4 weeks, then 
every other week for 4 weeks, then every 12 weeks and as clinically indicated thereafter. Consider 
changing the therapeutic regimen and possibly discontinuing atomoxetine therapy if patients experience 
suicidality or precursors to emerging suicidality, particularly if symptoms are severe or present with an 
abrupt onset and were not part of original presenting symptoms (Prod Info STRATTERA(R) oral 
capsules, 2008). 
b)  Although not statistically significant, short-term placebo-controlled clinical trials of children and 
adolescents with attention-deficit hyperactivity disorder reported observations of aggressive behavior or 
hostility more frequently in atomoxetine-treated patients (1.6%; n=21 of 1308) than placebo-treated 
patients (1.1%; n=9 of 806) (overall risk ratio of 1.33; 95% confidence interval, 0.67-2.64; 
p=nonsignificant). Monitor patients for the appearance or worsening of aggressive behavior or hostility 
(Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.12.A.5   Hypomania 

a)  Anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia, 
hypomania, and mania have been reported with atomoxetine use and may be precursors to emerging 
suicidality. It is recommended that pediatric patients receiving atomoxetine be monitored for clinical 
worsening, suicidal ideation, suicidal behavior, irritability, agitation, or unusual changes in behavior, 
particularly during the first few months of therapy or following a dosage adjustment. Monitoring should 
be daily by family members or caregivers and by healthcare providers weekly for the first 4 weeks, then 
every other week for 4 weeks, then every 12 weeks and as clinically indicated thereafter. Consider 
changing the therapeutic regimen and possibly discontinuing atomoxetine therapy if patients experience 
suicidality or precursors to emerging suicidality, particularly if symptoms are severe or present with an 
abrupt onset and were not part of original presenting symptoms (Prod Info STRATTERA(R) oral 
capsules, 2008). 

 
3.3.12.A.6   Impulsive character 

a)  Anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia, 
hypomania, and mania have been reported with atomoxetine use and may be precursors to emerging 
suicidality. It is recommended that pediatric patients receiving atomoxetine be monitored for clinical 
worsening, suicidal ideation, suicidal behavior, irritability, agitation, or unusual changes in behavior, 
particularly during the first few months of therapy or following a dosage adjustment. Monitoring should 
be daily by family members or caregivers and by healthcare providers weekly for the first 4 weeks, then 
every other week for 4 weeks, then every 12 weeks and as clinically indicated thereafter. Consider 
changing the therapeutic regimen and possibly discontinuing atomoxetine therapy if patients experience 
suicidality or precursors to emerging suicidality, particularly if symptoms are severe or present with an 
abrupt onset and were not part of original presenting symptoms (Prod Info STRATTERA(R) oral 
capsules, 2008). 

 
3.3.12.A.7   Irritability 

a)  Anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia, 
hypomania, and mania have been reported with atomoxetine use and may be precursors to emerging 

Page 18 of 40MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.26, page 18

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 160 of 182



suicidality. It is recommended that pediatric patients receiving atomoxetine be monitored for clinical 
worsening, suicidal ideation, suicidal behavior, irritability, agitation, or unusual changes in behavior, 
particularly during the first few months of therapy or following a dosage adjustment. Monitoring should 
be daily by family members or caregivers and by healthcare providers weekly for the first 4 weeks, then 
every other week for 4 weeks, then every 12 weeks and as clinically indicated thereafter. Consider 
changing the therapeutic regimen and possibly discontinuing atomoxetine therapy if patients experience 
suicidality or precursors to emerging suicidality, particularly if symptoms are severe or present with an 
abrupt onset and were not part of original presenting symptoms (Prod Info STRATTERA(R) oral 
capsules, 2008). 

 
3.3.12.A.8   Mania 

a)  In a review of 49 randomized, controlled pediatric ADHD clinical trials involving pscyhostimulant 
medications (atomoxetine hydrochloride, methylphenidate hydrochloride, modafinil and 
dextromethylphenidate hydrochloride), the rate of psychosis/mania events in pediatric subjects 
receiving active drug was 1.48 (95% CI, 0.74 to 2.65) per 100 person-years, with no comparable 
adverse events recorded in the placebo group. A request from the US Food and Drug Administration to 
manufacturers of marketed ADHD drugs for submission of postmarketing case reports of psychosis or 
mania events between 2000 and 2005, yielded a total of 865 reports (pediatrics and adults) in which 
signs and/or symptoms of psychoses or mania were reported. The majority of reports involved pediatric 
subjects, with almost half of the reports in children 10 years-old or younger, and approximately 90% of 
cases involving no prior history of similar psychiatric conditions. Visual and/or tactile sensations of 
insects, snakes, or worms were commonly reported. Positive rechallenge was reported for each of the 
psychostimulant medications (methylphenidate hydrochloride, atomoxetine hydrochloride, and mixed 
salts of a single entity amphetamine product) included in the analysis; and in many cases a strong 
temporal association was identified. The onset of psychiatric symptoms ranged from days to weeks, but 
in some cases it was months or years from the start of ADHD treatment and symptom onset (Mosholder 
et al, 2009). 
b)  Anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia, 
hypomania, and mania have been reported with atomoxetine use and may be precursors to emerging 
suicidality. It is recommended that pediatric patients receiving atomoxetine be monitored for clinical 
worsening, suicidal ideation, suicidal behavior, irritability, agitation, or unusual changes in behavior, 
particularly during the first few months of therapy or following a dosage adjustment. Monitoring should 
be daily by family members or caregivers and by healthcare providers weekly for the first 4 weeks, then 
every other week for 4 weeks, then every 12 weeks and as clinically indicated thereafter. Consider 
changing the therapeutic regimen and possibly discontinuing atomoxetine therapy if patients experience 
suicidality or precursors to emerging suicidality, particularly if symptoms are severe or present with an 
abrupt onset and were not part of original presenting symptoms (Prod Info STRATTERA(R) oral 
capsules, 2008). 
c)  A pooled analysis of multiple short-term, placebo-controlled studies in children and adolescents 
without a prior history of psychotic illness or mania demonstrated that about 0.2% of atomoxetine-
treated patients (n=4 of 1939) exhibited treatment emergent psychotic or manic symptoms (eg, 
hallucinations, mania, delusional thinking) compared to 0% of placebo-treated patients (n=0 of 1056). 
Discontinuation of treatment should be considered if such symptoms develop during atomoxetine 
therapy (Prod Info STRATTERA(R) oral capsules, 2008). 
d)  Mania was described in one patient with major depression after more than a year of atomoxetine 
therapy (up to 80 mg daily). However, a causal relationship to the drug was not established; numerous 
other factors may have contributed to the manic episode (Steinberg & Chouinard, 1985). 

 
3.3.12.A.9   Panic attack 

a)  Anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia, 
hypomania, and mania have been reported with atomoxetine use and may be precursors to emerging 
suicidality. It is recommended that pediatric patients receiving atomoxetine be monitored for clinical 
worsening, suicidal ideation, suicidal behavior, irritability, agitation, or unusual changes in behavior, 
particularly during the first few months of therapy or following a dosage adjustment. Monitoring should 
be daily by family members or caregivers and by healthcare providers weekly for the first 4 weeks, then 
every other week for 4 weeks, then every 12 weeks and as clinically indicated thereafter. Consider 
changing the therapeutic regimen and possibly discontinuing atomoxetine therapy if patients experience 
suicidality or precursors to emerging suicidality, particularly if symptoms are severe or present with an 
abrupt onset and were not part of original presenting symptoms (Prod Info STRATTERA(R) oral 
capsules, 2008). 

 
3.3.12.A.10   Psychotic disorder 

a)  In a review of 49 randomized, controlled pediatric ADHD clinical trials involving pscyhostimulant 
medications (atomoxetine hydrochloride, methylphenidate hydrochloride, modafinil and 
dextromethylphenidate hydrochloride), the rate of psychosis/mania events in pediatric subjects 
receiving active drug was 1.48 (95% CI, 0.74 to 2.65) per 100 person-years, with no comparable 
adverse events recorded in the placebo group. A request from the US Food and Drug Administration to 
manufacturers of marketed ADHD drugs for submission of postmarketing case reports of psychosis or 
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mania events between 2000 and 2005, yielded a total of 865 reports (pediatrics and adults) in which 
signs and/or symptoms of psychoses or mania were reported. The majority of reports involved pediatric 
subjects, with almost half of the reports in children 10 years-old or younger, and approximately 90% of 
cases involving no prior history of similar psychiatric conditions. Visual and/or tactile sensations of 
insects, snakes, or worms were commonly reported. Positive rechallenge was reported for each of the 
psychostimulant medications (methylphenidate hydrochloride, atomoxetine hydrochloride, and mixed 
salts of a single entity amphetamine product) included in the analysis; and in many cases a strong 
temporal association was identified. The onset of psychiatric symptoms ranged from days to weeks, but 
in some cases it was months or years from the start of ADHD treatment and symptom onset (Mosholder 
et al, 2009). 

 
3.3.12.A.11   Suicidal thoughts 

a)  Incidence: pediatrics, 0.4% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  An 11-year-old boy on atomoxetine for attention deficit hyperactivity disorder developed acute 
agitation and suicidal ideation within 17 days of starting atomoxetine. He also had anxiety, obsessive 
compulsive disorder and oppositional defiant behaviors. Atomoxetine 25 mg was administered every 
day for 14 days, with the medication scheduled to increase to 60 mg every day thereafter. He initially 
showed a marked reduction in anxiety and obsessive symptoms; however, the family noted increased 
emotional liability, cycling of his mood and agitation, and that his handwriting had changed from neat 
script to messy and 'tiny.' After the dose increase as planned on day 14, the boy developed increased 
agitation, greater mood swings with more rapid cycling, increased crying, and he threatened suicide. 
The family discontinued the medication, and the patient’s agitation calmed after a few days and he was 
described as back to his normal self (Paxton & Cranswick, 2008). 
c)  An association has been reported between the use of atomoxetine and the development of suicidal 
ideation in children and adolescents. A pooled analysis of 12 short-term (6 to 18 weeks) clinical trials 
conducted in pediatric patients with attention-deficit hyperactivity disorder (11 trials) or enuresis (1 trial) 
demonstrated that 0.4% of patients (n=5 of 1357) who received atomoxetine therapy experienced 
suicidal ideation compared to no patients who received placebo (n=0 of 851). Although no suicides 
were reported in these trials (one suicide attempt), it is recommended that pediatric patients receiving 
atomoxetine be monitored for clinical worsening, suicidal ideation, suicidal behavior, irritability, agitation, 
or unusual changes in behavior, particularly during the first few months of therapy or following a dosage 
adjustment. Monitoring should be daily by family members or caregivers and by healthcare providers 
weekly for the first 4 weeks, then every other week for 4 weeks, then every 12 weeks and as clinically 
indicated thereafter. Consider changing the therapeutic regimen and possibly discontinuing atomoxetine 
therapy if patients experience suicidality or possible precursors to emerging suicidality (eg, anxiety, 
agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, impulsivity, akathisia, 
hypomania, mania) (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.13   Renal Effects 

 
3.3.13.A   Atomoxetine Hydrochloride 

Delay when starting to pass urine 

Urinary retention 

 
3.3.13.A.1   Delay when starting to pass urine 

a)  Incidence: adults, 5.6% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In controlled trials in adult patients with attention-deficit hyperactivity disorder (ADHD), urinary 
hesitation has been reported in 5.6% of atomoxetine-treated patients (n=30 of 540) compared to 0.5% 
of placebo-treated patients (n=4 of 402). Additionally, urinary hesitation and/or urinary retention were 
reported in 7% of patients who received atomoxetine compared to 1% of patients who received placebo 
(Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.13.A.2   Urinary retention 

a)  Incidence: adults, 1.7% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In controlled trials in adult patients with attention-deficit hyperactivity disorder (ADHD), urinary 
retention has been reported in 1.7% of atomoxetine-treated patients (n=9 of 540) compared to 0% of 
placebo-treated patients (n=0 of 402). Additionally, urinary hesitation and/or urinary retention were 
reported in 7% of patients who received atomoxetine compared to 1% of patients who received placebo 
(Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.14   Reproductive Effects 

 
3.3.14.A   Atomoxetine Hydrochloride 
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Disorder of ejaculation 

Dysmenorrhea 

Erectile dysfunction 

Priapism 

Sexual dysfunction 

 
3.3.14.A.1   Disorder of ejaculation 

a)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), ejaculation delayed and/or ejaculation disorder were reported in 3% of 
patients who received atomoxetine (n=326) compared to 1% of patients who received placebo (n=260) 
(Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.14.A.2   Dysmenorrhea 

a)  Incidence: adults, 6% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), dysmenorrhea was reported in 6% of patients who received atomoxetine 
(n=214) compared to 2% of patients who received placebo (n=142) (Prod Info STRATTERA(R) oral 
capsules, 2008). 

 
3.3.14.A.3   Erectile dysfunction 

a)  Incidence: adults, 9% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), erectile dysfunction was reported in 9% of patients who received 
atomoxetine (n=326) compared to 1% of patients who received placebo (n=260) (Prod Info 
STRATTERA(R) oral capsules, 2008). 

 
3.3.14.A.4   Priapism 

a)  Incidence: rare (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  There have been rare postmarketing reports of priapism lasting more than 4 hours in pediatric and 
adult patients receiving atomoxetine. If priapism occurs during atomoxetine therapy, patients should 
seek prompt medical attention (Prod Info STRATTERA(R) oral capsules, 2008). 

 
3.3.14.A.5   Sexual dysfunction 

a)  While changes in sexual desire, sexual performance, and sexual satisfaction have not been 
assessed in clinical trials, atomoxetine appears to impair sexual function in some male and female 
patients. Patients receiving atomoxetine should be routinely asked about sexual side effects (Prod Info 
STRATTERA(R) oral capsules, 2008). 

 
3.3.16   Other 

 
3.3.16.A   Atomoxetine Hydrochloride 

Angioedema 

Fatigue 

Menopausal flushing 

 
3.3.16.A.1   Angioedema 

a)  Allergic reactions, including angioneurotic edema, have been reported with atomoxetine use (Prod 
Info STRATTERA(R) oral capsules, 2008). 

 
3.3.16.A.2   Fatigue 

a)  Incidence: adults, 9%; pediatrics, 6% to 9% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), fatigue was reported in 9% of patients who received atomoxetine 
(n=540) compared to 4% of patients who received placebo (n=402) (Prod Info STRATTERA(R) oral 
capsules, 2008). 
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c)  In acute (up to 18 weeks), placebo-controlled trials in pediatric patients with attention-deficit 
hyperactivity disorder (ADHD), fatigue was reported in 8% of atomoxetine-treated patients (n=1597) 
compared to 3% of placebo-treated patients (n=934) (Prod Info STRATTERA(R) oral capsules, 2008). 
d)  In acute (up to 18 weeks), placebo-controlled trials in pediatric patients with attention-deficit 
hyperactivity disorder (ADHD), fatigue was reported in 9% and 6% of patients treated with atomoxetine 
once (n=882) and twice (n=715) daily, respectively, compared to 2% and 4% of patients treated with 
placebo once (n=500) and twice (n=434) daily, respectively (Prod Info STRATTERA(R) oral capsules, 
2008). 

 
3.3.16.A.3   Menopausal flushing 

a)  Incidence: adults, 8% (Prod Info STRATTERA(R) oral capsules, 2008) 
b)  In acute (up to 25 weeks), placebo-controlled trials in adult patients with attention-deficit 
hyperactivity disorder (ADHD), hot flushes were reported in 8% of patients who received atomoxetine 
(n=214) compared to 1% of patients who received placebo (n=142) (Prod Info STRATTERA(R) oral 
capsules, 2008). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info Strattera(TM), 2002s) (All 
Trimesters) 

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) 
and there are no controlled studies in women or studies in women and animals are not available. Drugs 
should be given only if the potential benefit justifies the potential risk to the fetus. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
2)  Crosses Placenta: Unknown 
3)  Clinical Management 

a)  There is insufficient clinical experience with the use of atomoxetine in pregnancy to confirm its safety in 
that patient population. Until additional data are available, caution should be exercised with the use of 
atomoxetine in pregnant women. 

4)  Literature Reports 
a)  Adverse fetal effects and some evidence of teratogenicity was reported with relatively high doses of 
atomoxetine in animal studies (Prod Info Strattera(TM), 2002s). 

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk 
when used during breastfeeding. Weigh the potential benefits of drug treatment against potential risks 
before prescribing this drug during breastfeeding. 

2)  Clinical Management 
a)  It is not known whether atomoxetine is excreted into human breast milk and the potential for adverse 
effects in the nursing infant from exposure to the drug are unknown. It is not known if atomoxetine affects 
the quantity or composition of breastmilk. According to the manufacturer, atomoxetine and/or its metabolites 
were excreted into the milk of lactating rats (Prod Info STRATTERA(TM) Oral Capsule, 2002). 

3)  Literature Reports 
a)  No reports describing the use of atomoxetine during human lactation or measuring the amount, if any, of 
the drug excreted into milk have been located. 

 
 3.5   Drug Interactions 

 
3.5.1   Drug-Drug Combinations 

Albuterol 

Amitriptyline 

Amoxapine 

Brofaromine 

Clomipramine 

Clorgyline 

Desipramine 
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Dibenzepin 

Dothiepin 

Doxepin 

Fluoxetine 

Furazolidone 

Imipramine 

Iproniazid 

Isocarboxazid 

Lazabemide 

Linezolid 

Lofepramine 

Moclobemide 

Nialamide 

Nortriptyline 

Opipramol 

Pargyline 

Paroxetine 

Phenelzine 

Procarbazine 

Protriptyline 

Quinidine 

Rasagiline 

Selegiline 

Tianeptine 

Toloxatone 

Tranylcypromine 

Trimipramine 

 
3.5.1.A   Albuterol 
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1)  Interaction Effect: an increase in heart rate and blood pressure 
2)  Summary: Albuterol (600 mcg intravenously over 2 hours) induced increases in heart rate and blood 
pressure. The effects were potentiated by atomoxetine (60 mg BID for 5 days) and were most marked after 
the initial coadministration of albuterol and atomoxetine (Prod Info Strattera(TM), 2002h). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Close monitoring of blood pressure and heart rate is indicated during combined 
therapy with atomoxetine and albuterol or other beta-2 agonists, particularly in patients with cardiovascular 
disease. 
7)  Probable Mechanism: unknown 

 
3.5.1.B   Amitriptyline 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as amitriptyline. The exposure is similar to that 
observed in poor metabolizers. In extensive metabolizers treated with amitriptyline, the area under the 
concentration-time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma 
concentration at steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 
2002n). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
amitriptyline. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
amitriptyline 

 
3.5.1.C   Amoxapine 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as amoxapine. The exposure is similar to that observed 
in poor metabolizers. In extensive metabolizers treated with amoxapine, the area under the concentration-
time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma concentration at 
steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 2002j). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
amoxapine. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
amoxapine 

 
3.5.1.D   Brofaromine 

1)  Interaction Effect: an increased risk of serotonin syndrome (hyperthermia, rigidity, myoclonus, autonomic 
instability with possible rapid fluctuations of vital signs, and mental status changes that include extreme 
agitation progressing to delerium and coma) 
2)  Summary: The combination of atomoxetine and a monoamine oxidase inhibitor (MAOI) may increase the 
risk of serotonin syndrome. There have been reports of serious, sometimes fatal, reactions (including 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma) when atomoxetine 
is coadministered with an MAOI. Some case presented with signs and symptoms similar to neuroleptic 
malignant syndrome (Prod Info Strattera(TM), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Atomoxetine should not be taken with a monoamine oxidase inhibitor (MAOI), or 
within 2 weeks after discontinuing an MAOI. Treatment with an MAOI should not be initiated within 2 weeks 
after discontinuing atomoxetine. Observe the patient closely for signs and symptoms of serotonin syndrome 
or neuroleptic malignant syndrome. 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.E   Clomipramine 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
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increased with selective inhibitors of CYP2D6, such as clomipramine. The exposure is similar to that 
observed in poor metabolizers. In extensive metabolizers treated with clomipramine, the area under the 
concentration-time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma 
concentration at steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 
2002m). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
clomipramine. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
clomipramine 

 
3.5.1.F   Clorgyline 

1)  Interaction Effect: an increased risk of serotonin syndrome (hyperthermia, rigidity, myoclonus, autonomic 
instability with possible rapid fluctuations of vital signs, and mental status changes that include extreme 
agitation progressing to delerium and coma) 
2)  Summary: The combination of atomoxetine and a monoamine oxidase inhibitor (MAOI) may increase the 
risk of serotonin syndrome. There have been reports of serious, sometimes fatal, reactions (including 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma) when atomoxetine 
is coadministered with an MAOI. Some case presented with signs and symptoms similar to neuroleptic 
malignant syndrome (Prod Info Strattera(TM), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Atomoxetine should not be taken with a monoamine oxidase inhibitor (MAOI), or 
within 2 weeks after discontinuing an MAOI. Treatment with an MAOI should not be initiated within 2 weeks 
after discontinuing atomoxetine. Observe the patient closely for signs and symptoms of serotonin syndrome 
or neuroleptic malignant syndrome. 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.G   Desipramine 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as desipramine. The exposure is similar to that 
observed in poor metabolizers. In extensive metabolizers treated with desipramine, the area under the 
concentration-time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma 
concentration at steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 
2002r). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
desipramine. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
desipramine 

 
3.5.1.H   Dibenzepin 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as dibenzepin. The exposure is similar to that observed 
in poor metabolizers. In extensive metabolizers treated with dibenzepin, the area under the concentration-
time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma concentration at 
steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 2002e). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
dibenzepin. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
dibenzepin 

 
3.5.1.I   Dothiepin 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
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hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as dothiepin. The exposure is similar to that observed in 
poor metabolizers. In extensive metabolizers treated with dothiepin, the area under the concentration-time 
curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma concentration at steady-
state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 2002d). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
dothiepin. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
dothiepin 

 
3.5.1.J   Doxepin 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as doxepin. The exposure is similar to that observed in 
poor metabolizers. In extensive metabolizers treated with doxepin, the area under the concentration-time 
curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma concentration at steady-
state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 2002g). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
doxepin. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
doxepin 

 
3.5.1.K   Fluoxetine 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as fluoxetine. The exposure is similar to that observed 
in poor metabolizers. In extensive metabolizers treated with fluoxetine, the area under the concentration-
time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma concentration at 
steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 2002c). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
fluoxetine. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
fluoxetine 

 
3.5.1.L   Furazolidone 

1)  Interaction Effect: an increased risk of serotonin syndrome (hyperthermia, rigidity, myoclonus, autonomic 
instability with possible rapid fluctuations of vital signs, and mental status changes that include extreme 
agitation progressing to delerium and coma) 
2)  Summary: The combination of atomoxetine and a monoamine oxidase inhibitor (MAOI) may increase the 
risk of serotonin syndrome. There have been reports of serious, sometimes fatal, reactions (including 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma) when atomoxetine 
is coadministered with an MAOI. Some case presented with signs and symptoms similar to neuroleptic 
malignant syndrome (Prod Info Strattera(TM), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Atomoxetine should not be taken with a monoamine oxidase inhibitor (MAOI), or 
within 2 weeks after discontinuing an MAOI. Treatment with an MAOI should not be initiated within 2 weeks 
after discontinuing atomoxetine. Observe the patient closely for signs and symptoms of serotonin syndrome 
or neuroleptic malignant syndrome. 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.M   Imipramine 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
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increased with selective inhibitors of CYP2D6, such as imipramine. The exposure is similar to that observed 
in poor metabolizers. In extensive metabolizers treated with imipramine, the area under the concentration-
time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma concentration at 
steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 2002a). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
imipramine. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
imipramine 

 
3.5.1.N   Iproniazid 

1)  Interaction Effect: an increased risk of serotonin syndrome (hyperthermia, rigidity, myoclonus, autonomic 
instability with possible rapid fluctuations of vital signs, and mental status changes that include extreme 
agitation progressing to delerium and coma) 
2)  Summary: The combination of atomoxetine and a monoamine oxidase inhibitor (MAOI) may increase the 
risk of serotonin syndrome. There have been reports of serious, sometimes fatal, reactions (including 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma) when atomoxetine 
is coadministered with an MAOI. Some case presented with signs and symptoms similar to neuroleptic 
malignant syndrome (Prod Info Strattera(TM), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Atomoxetine should not be taken with a monoamine oxidase inhibitor (MAOI), or 
within 2 weeks after discontinuing an MAOI. Treatment with an MAOI should not be initiated within 2 weeks 
after discontinuing atomoxetine. Observe the patient closely for signs and symptoms of serotonin syndrome 
or neuroleptic malignant syndrome. 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.O   Isocarboxazid 

1)  Interaction Effect: an increased risk of serotonin syndrome (hyperthermia, rigidity, myoclonus, autonomic 
instability with possible rapid fluctuations of vital signs, and mental status changes that include extreme 
agitation progressing to delerium and coma) 
2)  Summary: The combination of atomoxetine and a monoamine oxidase inhibitor (MAOI) may increase the 
risk of serotonin syndrome. There have been reports of serious, sometimes fatal, reactions (including 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma) when atomoxetine 
is coadministered with an MAOI. Some case presented with signs and symptoms similar to neuroleptic 
malignant syndrome (Prod Info Strattera(TM), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Atomoxetine should not be taken with a monoamine oxidase inhibitor (MAOI), or 
within 2 weeks after discontinuing an MAOI. Treatment with an MAOI should not be initiated within 2 weeks 
after discontinuing atomoxetine. Observe the patient closely for signs and symptoms of serotonin syndrome 
or neuroleptic malignant syndrome. 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.P   Lazabemide 

1)  Interaction Effect: an increased risk of serotonin syndrome (hyperthermia, rigidity, myoclonus, autonomic 
instability with possible rapid fluctuations of vital signs, and mental status changes that include extreme 
agitation progressing to delerium and coma) 
2)  Summary: The combination of atomoxetine and a monoamine oxidase inhibitor (MAOI) may increase the 
risk of serotonin syndrome. There have been reports of serious, sometimes fatal, reactions (including 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma) when atomoxetine 
is coadministered with an MAOI. Some case presented with signs and symptoms similar to neuroleptic 
malignant syndrome (Prod Info Strattera(TM), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Atomoxetine should not be taken with a monoamine oxidase inhibitor (MAOI), or 
within 2 weeks after discontinuing an MAOI. Treatment with an MAOI should not be initiated within 2 weeks 
after discontinuing atomoxetine. Observe the patient closely for signs and symptoms of serotonin syndrome 
or neuroleptic malignant syndrome. 
7)  Probable Mechanism: additive serotonergic effect 

Page 27 of 40MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.26, page 27

Case 3:09-cv-00080-TMB     Document 78-32      Filed 03/24/2010     Page 169 of 182



 
3.5.1.Q   Linezolid 

1)  Interaction Effect: an increased risk of serotonin syndrome (hyperthermia, rigidity, myoclonus, autonomic 
instability with possible rapid fluctuations of vital signs, and mental status changes that include extreme 
agitation progressing to delerium and coma) 
2)  Summary: The combination of atomoxetine and a monoamine oxidase inhibitor (MAOI) may increase the 
risk of serotonin syndrome. There have been reports of serious, sometimes fatal, reactions (including 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma) when atomoxetine 
is coadministered with an MAOI. Some case presented with signs and symptoms similar to neuroleptic 
malignant syndrome (Prod Info Strattera(TM), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Atomoxetine should not be taken with a monoamine oxidase inhibitor (MAOI), or 
within 2 weeks after discontinuing an MAOI. Treatment with an MAOI should not be initiated within 2 weeks 
after discontinuing atomoxetine. Observe the patient closely for signs and symptoms of serotonin syndrome 
or neuroleptic malignant syndrome. 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.R   Lofepramine 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as lofepramine. The exposure is similar to that observed 
in poor metabolizers. In extensive metabolizers treated with lofepramine, the area under the concentration-
time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma concentration at 
steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 2002o). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
lofepramine. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
lofepramine 

 
3.5.1.S   Moclobemide 

1)  Interaction Effect: an increased risk of serotonin syndrome (hyperthermia, rigidity, myoclonus, autonomic 
instability with possible rapid fluctuations of vital signs, and mental status changes that include extreme 
agitation progressing to delerium and coma) 
2)  Summary: The combination of atomoxetine and a monoamine oxidase inhibitor (MAOI) may increase the 
risk of serotonin syndrome. There have been reports of serious, sometimes fatal, reactions (including 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma) when atomoxetine 
is coadministered with an MAOI. Some case presented with signs and symptoms similar to neuroleptic 
malignant syndrome (Prod Info Strattera(TM), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Atomoxetine should not be taken with a monoamine oxidase inhibitor (MAOI), or 
within 2 weeks after discontinuing an MAOI. Treatment with an MAOI should not be initiated within 2 weeks 
after discontinuing atomoxetine. Observe the patient closely for signs and symptoms of serotonin syndrome 
or neuroleptic malignant syndrome. 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.T   Nialamide 

1)  Interaction Effect: an increased risk of serotonin syndrome (hyperthermia, rigidity, myoclonus, autonomic 
instability with possible rapid fluctuations of vital signs, and mental status changes that include extreme 
agitation progressing to delerium and coma) 
2)  Summary: The combination of atomoxetine and a monoamine oxidase inhibitor (MAOI) may increase the 
risk of serotonin syndrome. There have been reports of serious, sometimes fatal, reactions (including 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma) when atomoxetine 
is coadministered with an MAOI. Some case presented with signs and symptoms similar to neuroleptic 
malignant syndrome (Prod Info Strattera(TM), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
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6)  Clinical Management: Atomoxetine should not be taken with a monoamine oxidase inhibitor (MAOI), or 
within 2 weeks after discontinuing an MAOI. Treatment with an MAOI should not be initiated within 2 weeks 
after discontinuing atomoxetine. Observe the patient closely for signs and symptoms of serotonin syndrome 
or neuroleptic malignant syndrome. 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.U   Nortriptyline 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as nortriptyline. The exposure is similar to that observed 
in poor metabolizers. In extensive metabolizers treated with nortriptyline, the area under the concentration-
time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma concentration at 
steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 2002l). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
nortriptyline. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
nortriptyline 

 
3.5.1.V   Opipramol 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as opipramol. The exposure is similar to that observed 
in poor metabolizers. In extensive metabolizers treated with opipramol, the area under the concentration-
time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma concentration at 
steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 2002f). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
opipramol. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
opipramol 

 
3.5.1.W   Pargyline 

1)  Interaction Effect: an increased risk of serotonin syndrome (hyperthermia, rigidity, myoclonus, autonomic 
instability with possible rapid fluctuations of vital signs, and mental status changes that include extreme 
agitation progressing to delerium and coma) 
2)  Summary: The combination of atomoxetine and a monoamine oxidase inhibitor (MAOI) may increase the 
risk of serotonin syndrome. There have been reports of serious, sometimes fatal, reactions (including 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma) when atomoxetine 
is coadministered with an MAOI. Some case presented with signs and symptoms similar to neuroleptic 
malignant syndrome (Prod Info Strattera(TM), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Atomoxetine should not be taken with a monoamine oxidase inhibitor (MAOI), or 
within 2 weeks after discontinuing an MAOI. Treatment with an MAOI should not be initiated within 2 weeks 
after discontinuing atomoxetine. Observe the patient closely for signs and symptoms of serotonin syndrome 
or neuroleptic malignant syndrome. 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.X   Paroxetine 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as paroxetine. The exposure is similar to that observed 
in poor metabolizers. In extensive metabolizers treated with paroxetine, the area under the concentration-
time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma concentration at 
steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 2002i). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
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6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
paroxetine. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
paroxetine 

 
3.5.1.Y   Phenelzine 

1)  Interaction Effect: an increased risk of serotonin syndrome (hyperthermia, rigidity, myoclonus, autonomic 
instability with possible rapid fluctuations of vital signs, and mental status changes that include extreme 
agitation progressing to delerium and coma) 
2)  Summary: The combination of atomoxetine and a monoamine oxidase inhibitor (MAOI) may increase the 
risk of serotonin syndrome. There have been reports of serious, sometimes fatal, reactions (including 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma) when atomoxetine 
is coadministered with an MAOI. Some case presented with signs and symptoms similar to neuroleptic 
malignant syndrome (Prod Info Strattera(TM), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Atomoxetine should not be taken with a monoamine oxidase inhibitor (MAOI), or 
within 2 weeks after discontinuing an MAOI. Treatment with an MAOI should not be initiated within 2 weeks 
after discontinuing atomoxetine. Observe the patient closely for signs and symptoms of serotonin syndrome 
or neuroleptic malignant syndrome. 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.Z   Procarbazine 

1)  Interaction Effect: an increased risk of serotonin syndrome (hyperthermia, rigidity, myoclonus, autonomic 
instability with possible rapid fluctuations of vital signs, and mental status changes that include extreme 
agitation progressing to delerium and coma) 
2)  Summary: The combination of atomoxetine and a monoamine oxidase inhibitor (MAOI) may increase the 
risk of serotonin syndrome. There have been reports of serious, sometimes fatal, reactions (including 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma) when atomoxetine 
is coadministered with an MAOI. Some case presented with signs and symptoms similar to neuroleptic 
malignant syndrome (Prod Info Strattera(TM), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Atomoxetine should not be taken with a monoamine oxidase inhibitor (MAOI), or 
within 2 weeks after discontinuing an MAOI. Treatment with an MAOI should not be initiated within 2 weeks 
after discontinuing atomoxetine. Observe the patient closely for signs and symptoms of serotonin syndrome 
or neuroleptic malignant syndrome. 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.AA   Protriptyline 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as protriptyline. The exposure is similar to that observed 
in poor metabolizers. In extensive metabolizers treated with protriptyline, the area under the concentration-
time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma concentration at 
steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 2002q). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
protriptyline. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine 

 
3.5.1.AB   Quinidine 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as quinidine. The exposure is similar to that observed in 
poor metabolizers (Prod Info Strattera(TM), 2002p). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
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quinidine. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
quinidine 

 
3.5.1.AC   Rasagiline 

1)  Interaction Effect: an increased risk of serotonin syndrome (hyperthermia, rigidity, myoclonus, autonomic 
instability with possible rapid fluctuations of vital signs, and mental status changes that include extreme 
agitation progressing to delerium and coma) 
2)  Summary: The combination of atomoxetine and a monoamine oxidase inhibitor (MAOI) may increase the 
risk of serotonin syndrome. There have been reports of serious, sometimes fatal, reactions (including 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma) when atomoxetine 
is coadministered with an MAOI. Some case presented with signs and symptoms similar to neuroleptic 
malignant syndrome (Prod Info Strattera(TM), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Atomoxetine should not be taken with a monoamine oxidase inhibitor (MAOI), or 
within 2 weeks after discontinuing an MAOI. Treatment with an MAOI should not be initiated within 2 weeks 
after discontinuing atomoxetine. Observe the patient closely for signs and symptoms of serotonin syndrome 
or neuroleptic malignant syndrome. 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.AD   Selegiline 

1)  Interaction Effect: an increased risk of serotonin syndrome (hyperthermia, rigidity, myoclonus, autonomic 
instability with possible rapid fluctuations of vital signs, and mental status changes that include extreme 
agitation progressing to delerium and coma) 
2)  Summary: The combination of atomoxetine and a monoamine oxidase inhibitor (MAOI) may increase the 
risk of serotonin syndrome. There have been reports of serious, sometimes fatal, reactions (including 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma) when atomoxetine 
is coadministered with an MAOI. Some case presented with signs and symptoms similar to neuroleptic 
malignant syndrome (Prod Info Strattera(TM), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Atomoxetine should not be taken with a monoamine oxidase inhibitor (MAOI), or 
within 2 weeks after discontinuing an MAOI. Treatment with an MAOI should not be initiated within 2 weeks 
after discontinuing atomoxetine. Observe the patient closely for signs and symptoms of serotonin syndrome 
or neuroleptic malignant syndrome. 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.AE   Tianeptine 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as tianeptine. The exposure is similar to that observed 
in poor metabolizers. In extensive metabolizers treated with tianeptine, the area under the concentration-
time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma concentration at 
steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 2002k). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
tianeptine. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
tianeptine 

 
3.5.1.AF   Toloxatone 

1)  Interaction Effect: an increased risk of serotonin syndrome (hyperthermia, rigidity, myoclonus, autonomic 
instability with possible rapid fluctuations of vital signs, and mental status changes that include extreme 
agitation progressing to delerium and coma) 
2)  Summary: The combination of atomoxetine and a monoamine oxidase inhibitor (MAOI) may increase the 
risk of serotonin syndrome. There have been reports of serious, sometimes fatal, reactions (including 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma) when atomoxetine 
is coadministered with an MAOI. Some case presented with signs and symptoms similar to neuroleptic 
malignant syndrome (Prod Info Strattera(TM), 2002). 
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3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Atomoxetine should not be taken with a monoamine oxidase inhibitor (MAOI), or 
within 2 weeks after discontinuing an MAOI. Treatment with an MAOI should not be initiated within 2 weeks 
after discontinuing atomoxetine. Observe the patient closely for signs and symptoms of serotonin syndrome 
or neuroleptic malignant syndrome. 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.AG   Tranylcypromine 

1)  Interaction Effect: an increased risk of serotonin syndrome (hyperthermia, rigidity, myoclonus, autonomic 
instability with possible rapid fluctuations of vital signs, and mental status changes that include extreme 
agitation progressing to delerium and coma) 
2)  Summary: The combination of atomoxetine and a monoamine oxidase inhibitor (MAOI) may increase the 
risk of serotonin syndrome. There have been reports of serious, sometimes fatal, reactions (including 
hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and 
mental status changes that include extreme agitation progressing to delirium and coma) when atomoxetine 
is coadministered with an MAOI. Some case presented with signs and symptoms similar to neuroleptic 
malignant syndrome (Prod Info Strattera(TM), 2002). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Atomoxetine should not be taken with a monoamine oxidase inhibitor (MAOI), or 
within 2 weeks after discontinuing an MAOI. Treatment with an MAOI should not be initiated within 2 weeks 
after discontinuing atomoxetine. Observe the patient closely for signs and symptoms of serotonin syndrome 
or neuroleptic malignant syndrome. 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.AH   Trimipramine 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-
hydroxyatomoxetine. In extensive metabolizers, atomoxetine steady-state plasma concentrations are 
increased with selective inhibitors of CYP2D6, such as trimipramine. The exposure is similar to that 
observed in poor metabolizers. In extensive metabolizers treated with trimipramine, the area under the 
concentration-time curve of atomoxetine is approximately 6- to 8-fold greater, and maximum plasma 
concentration at steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera(TM), 
2002b). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with 
trimipramine. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by 
trimipramine 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

 
 4.1   Monitoring Parameters 

A)  Atomoxetine Hydrochloride 
1)  Therapeutic 

a)  Physical Findings 
1)  Improvement in mental and behavioral symptoms of ADHD, including inappropriate inattention, 
impulsivity, hyperactivity, and cognitive performance. 

2)  Toxic 
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a)  Laboratory Parameters 
1)  Monitor hepatic function tests if signs of liver dysfunction are present including pruritus, dark urine, 
jaundice, right upper quadrant tenderness, or unexplained flu-like symptoms (Prod Info STRATTERA(R) 
oral capsules, 2009). 

b)  Physical Findings 
1)  The American Academy of Pediatrics (AAP) does not recommend the routine use of 
electrocardiograms (ECGS) or routine subspecialty cardiology evaluations (which were previously 
recommended by the American Heart Association (AHA) scientific statement to detect cardiac 
conditions that might place the child at risk for sudden cardiac death) before initiating stimulant therapy 
to treat attention-deficit/hyperactivity disorder ADHD in most children. The APA cited specific reasons 
for changing the recommendation including: lack of evidence establishing a relationship between 
stimulant drugs used to treat ADHD and sudden cardiac death (SCD), the frequency of sudden 
unexpected deaths among patients taking stimulant drugs is not higher than that in the general 
population of children, and lack of cost-effective analysis to support ECG screening or special 
evaluation by pediatric cardiologist (Perrin et al, 2008). 
2)  Based on the American Academy of Pediatrics (AAP) and the American Heart Association (AHA) 
consensus statements, the following cardiac monitoring recommendations have been established to 
assist clinicians in the evaluation of children treated with stimulant drugs, including atomoxetine, for 
ADHD (Perrin et al, 2008; Vetter et al, 2008): 

- Conduct a thorough examination prior to initiating atomoxetine therapy for a diagnosis of ADHD. 
Special attention should be given to symptoms indicative of a cardiac condition, including 
palpitations, near syncope, or syncope. Palpitations have been reported with atomoxetine use in 
adults. 
- Obtain a complete family and patient history for conditions associated with SCD, and determine 
current use of any other prescription or over-the-counter medications. 
- Conduct a complete physical evaluation of the patient for hypertension, cardiac murmurs, physical 
findings associated with Marfan syndrome, and signs of irregular cardiac rhythms. 
- Perform further evaluation if family history, patient history or physical exam is suggestive of 
cardiac disease during initial visit or at follow up visits, and if indicated, consult pediatric 
cardiologist . 
- Continue to assess the patient for cardiac symptoms and any changes in family history at follow 
up visits. 
- Blood pressure and heart rate should be evaluated at baseline, during routine follow-up within 1 to 
3 months, and at follow up visits every 6 to 12 months. Increases in blood pressure and heart rate 
have been reported with the use of certain ADHD drugs. 

3)  Monitor children and adolescents receiving atomoxetine for signs of clinical worsening, suicidal 
thinking or behaviors, and unusual changes in behavior at the start of therapy and during the first few 
months of therapy or when the dose is increased or decreased. Symptoms of clinical worsening may 
include anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggressiveness, impulsivity, 
akathisia, hypomania, and mania (Prod Info STRATTERA(R) oral capsules, 2009; US Food and Drug 
Administration, 2005). 
4)  Monitor for signs of liver dysfunction including pruritus, dark urine, jaundice, right upper quadrant 
tenderness, or unexplained flu-like symptoms (Prod Info STRATTERA(R) oral capsules, 2009). 
5)  Monitor growth in pediatric patients (Prod Info STRATTERA(R) oral capsules, 2006). 
6)  Monitor for signs of hypersensitivity including angioneurotic edema, urticaria, and rash. 

 
 4.2   Patient Instructions 

A)  Atomoxetine (By mouth) 
Atomoxetine 
 
Treats attention-deficit/hyperactivity disorder (ADHD). 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you or your child have had an allergic reaction to atomoxetine, if you or your 
child have narrow angle glaucoma, or have used an MAO inhibitor such as Eldepryl®, Marplan®, Nardil®, or 
Parnate® in the past 14 days. After you or your child stop using atomoxetine, do not use an MAO inhibitor for at 
least 14 days. 
 
How to Use This Medicine: 
Capsule 

Your doctor will tell you how much of this medicine to use and how often. Do not use more medicine or use it 
more often than your doctor tells you to. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your 
doctor or pharmacist if you have any questions. Ask your pharmacist for the Medication Guide if you do not 
have one. Your doctor might ask you to sign some forms to show that you understand this information. 
For children or teenagers, the dose may need to be changed several times in order to find out what works 
best for them. Pay close attention to any changes in behavior that might happen. 
Swallow the capsule whole. Do not crush, break, chew, or open it. 
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You may take this medicine with or without food. 
 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next 
dose, wait until then to use the medicine and skip the missed dose. Do not use extra medicine to make up 
for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
you have finished your treatment. You will also need to throw away old medicine after the expiration date 
has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, 
and herbal products. 

Make sure your doctor knows if you are using dopamine (Intropin®), dobutamine (Dobutrex®), an asthma 
medicine (such as albuterol), or a heart rhythm medicine (such as disopyramide, procainamide, quinidine, 
Norpace®, or Procanbid®). Tell your doctor if you are also using a medicine for depression, such as 
fluoxetine, paroxetine, Luvox®, Paxil®, Prozac®, or Sarafem®. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you or your child are pregnant or breastfeeding, or if you or your child have 
high or low blood pressure, liver disease, heart disease, heart rhythm problems, blood vessel disease, or 
problems with urination. 
This medicine may make you or your child dizzy or drowsy. Avoid driving, using machines, or doing anything 
else that could be dangerous if you are not alert. 
This medicine may cause slow growth. If your child is using this medicine, the doctor will need to keep track 
of your child's height and weight to make sure that your child is growing properly. 
For some children and teenagers, this medicine can increase thoughts of suicide. All of the warnings in this 
leaflet are true for a child or teenager who is using this medicine.Tell your doctor right away if you start to 
feel more depressed. Also tell your doctor right away if you have thoughts about hurting yourself. Report any 
unusual thoughts or behaviors that trouble you, especially if they are new or get worse quickly.Make sure 
your caregiver knows if you have trouble sleeping, get upset easily, have a big increase in energy, or start to 
act reckless. Also tell your doctor if you have sudden or strong feelings, such as feeling nervous, angry, 
restless, violent, or scared.Let your doctor know if you or anyone in your family has bipolar disorder (manic-
depressive) or has tried to commit suicide. 
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to 
keep all appointments. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, 
chest tightness, trouble breathing. 
Change in how much or how often you urinate. 
Chest pain or shortness of breath. 
Dark-colored urine or pale stools. 
Fast, pounding, or irregular heartbeat. 
Flu-like symptoms. 
Headache, lightheadedness, dizziness, or fainting. 
Mood changes, aggressiveness, irritability, or depression. 
Nausea, vomiting, loss of appetite, constipation, upset stomach, or pain in your upper stomach. 
Painful, prolonged erection of the penis. 
Seeing, hearing, or feeling things that are not there. 
Seizures or tremors. 
Yellowing of your skin or the whites of your eyes. 

 
If you notice these less serious side effects, talk with your doctor: 

Changes in your menstrual cycle (periods), or menstrual cramps. 
Dry mouth. 
Loss of interest in sex, or trouble having sex. 
Tiredness. 
Trouble sleeping. 
Warmth or redness in your face, neck, arms, or upper chest. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 
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 4.3   Place In Therapy 
A)  ADHD 

1)  Atomoxetine is promoted as an equally efficacious form of ADHD therapy as conventional agents (eg, 
methylphenidate, dextroamphetamine, pemoline, bupropion, tricyclic antidepressants). Controlled studies, 
essential for evaluation of this agent, have shown evidence of efficacy; direct comparisons are lacking. 
Unpublished data suggest that the frequency and severity of some adverse effects are similar to those of 
methylphenidate (eg, cardiovascular effects, weight loss). 
2)  At the very least, prospective comparisons with short- and long-acting forms of methylphenidate (usual agent 
of choice) are indicated before the place in therapy of atomoxetine can be addressed. 
3)  Until additional data for atomoxetine are made available, it should not be considered over conventional 
therapy. 

B)  DEPRESSION 
1)  Clinical data for atomoxetine in major depression are limited to small, uncontrolled studies. Placebo-controlled 
studies are required to confirm efficacy; comparisons with selective serotonin reuptake inhibitors (SSRIs)/other 
antidepressants are needed to assess its role in therapy. 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Atomoxetine is a methylphenoxy-benzene propanamine derivative with antidepressant activity (Zerbe et al, 
1985; Chouinard et al, 1985); its structure is unlike that of other antidepressants. The drug is under investigation 
as a "nonstimulant" treatment of attention-deficit/hyperactivity disorder (ADHD) in both adults and children, and 
for treatment of adult depression. 
2)  Atomoxetine purportedly enhances noradrenergic function via selective inhibition of the presynaptic 
norepinephrine transporter (Ki of 4.5 nanomols (nM)) (Michelson et al, 2001; Kratochvil et al, 2001). It has 
minimal-to-no affinity for other neuronal transporters or neurotransmitter receptor sites (eg, muscarinic, 
histaminic, dopaminergic, serotonergic, alpha-adrenergic) (Zerbe et al, 1985; Cusack et al, 1994; Spencer et al, 
1998a; Chouinard et al, 1985; Spencer et al, 1998). 
3)  Animal and human studies suggest a low propensity for anticholinergic and adverse cardiovascular effects 
with atomoxetine (Zerbe et al, 1985; Kratochvil et al, 2001; Spencer et al, 2001). No significant hypertensive 
effects were seen in healthy subjects given single doses of 20 or 40 mg twice daily for one week in one study 
(Zerbe et al, 1985). 

B)  REVIEW ARTICLES 
1)  Drug treatment of attention-deficit/hyperactivity disorder (ADHD) (Popper, 2000). 
2)  Diagnostic dilemmas in ADHD and treatment modalities (Spencer et al, 1998a). 
3)  Use of nonstimulant agents in ADHD (Biederman & Spencer, 2000). 

 
 4.5   Therapeutic Uses 

 
4.5.A   Atomoxetine Hydrochloride 

Attention deficit hyperactivity disorder 

Attention deficit hyperactivity disorder - Social phobia 

Nocturnal enuresis 

 
4.5.A.1   Attention deficit hyperactivity disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (6 years and older) 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Atomoxetine hydrochloride (HCl) is indicated for the acute treatment of attention-deficit 
hyperactivity disorder (ADHD) in pediatric (ages 6 years and older) and adult patients and as 
maintenance/extended therapy in pediatric patients (aged 6 to 15 years) (Prod Info STRATTERA
(R) oral capsules, 2008). 
Atomoxetine is used as an integral part of a total treatment program for (ADHD) that may include 
other psychological, educational, and/or social measures (Prod Info STRATTERA(R) oral capsules, 
2008). 
In two 10-week, randomized, placebo-controlled studies (n=536), atomoxetine hydrochloride 
produced significant improvement in symptoms in adult patients with attention-deficit/hyperactivity 
disorder (Prod Info STRATTERA(R) oral capsules, 2008). 
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Oral atomoxetine has shown short-term efficacy for treating attention-deficit hyperactivity disorder 
(ADHD) in over 600 children/adolescents (6 to 18 years of age) in open and placebo-controlled 
trials (Spencer et al, 2002; Kratochvil et al, 2001a; Michelson et al, 2001b; Spencer et al, 2001a). 
Pediatric patients (ages 6 to 15 years) with attention-deficit hyperactivity disorder who received 
maintenance treatment with atomoxetine hydrochloride had significantly longer times to relapse 
compared to patients who received placebo (Prod Info STRATTERA(R) oral capsules, 2008). 

c)  Adult: 
1)  In two 10-week, randomized, placebo-controlled studies in adult patients with attention-deficit 
hyperactivity disorder (n=536), atomoxetine hydrochloride (HCl) produced significant improvement in 
symptoms as assessed on the ADHD symptom score from the Conners Adult ADHD Rating Scale 
Screening Version (CAARS). Atomoxetine HCl was titrated to 60 to 120 mg/day given in 2 daily divided 
doses (mean daily dose, 95 mg). Efficacy was similar regardless of gender and age (older or younger 
than 42 years) (Prod Info STRATTERA(R) oral capsules, 2008). 
2)  Oral atomoxetine 40 to 80 milligrams (mg) daily for three weeks was effective in adult attention-
deficit/hyperactivity disorder (ADHD). In a small placebo-controlled crossover study (n=21), 
improvements in the ADHD Rating Scale significantly favored atomoxetine after the second week of 
treatment; the average dose at week three was 76 mg daily. A 30% or greater decrease in ADHD 
symptoms was observed in 52% of patients during treatment (10% response with placebo) (Spencer et 
al, 1998b). However, several aspects of the study design were not included, and this response rate is 
less than that observed with methylphenidate or desipramine in some other studies. 

d)  Pediatric: 
1)  Acute Treatment 

a)  Oral atomoxetine has shown short-term efficacy for treating Attention- Deficit/Hyperactivity 
Disorder (ADHD) in over 600 children/adolescents (6 to 18 years of age) in open and placebo-
controlled trials. The primary efficacy measure was ADHD Rating Scale-IV-Parent Version (ADHD 
RS), which has demonstrated validity in prior studies. Compared to placebo, oral atomoxetine in 
doses ranging from 1.2 to 1.8 milligrams/kilogram/day resulted in a significantly greater mean 
reduction in ADHD RS total score (p less than 0.05 for all studies); smaller doses failed to show 
consistent efficacy. Therapeutic doses of atomoxetine also generally but less consistently produced 
significant improvements on select subscales of the ADHD RS, namely scores of inattentiveness 
and hyperactivity/impulsivity. Other secondary measures showing improvements with atomoxetine 
included the Clinical Global Impressions-ADHD- Severity (CGI-ADHD-S) score (p less than 0.05 for 
all studies) and the Conners' Parent Rating Scale-Revised: Short Form (CPRS-R:S) (p less than or 
equal to 0.05 for all studies). Similar efficacy was reported in a subset analysis in school- age girls. 
Furthermore, no differences were reported between patients with and without previous 
psychostimulant treatment or among age groups (Biderman et al, 2002)(Spencer et al, 2002; 
Kratochvil et al, 2001a; Michelson et al, 2001b; Spencer et al, 2001a). 

2)  Maintenance Treatment 
a)  Pediatric patients with attention-deficit hyperactivity disorder (ADHD) who received maintenance 
treatment with atomoxetine hydrochloride (HCl) had significantly longer times to relapse compared 
to patients who received placebo. Patients (aged 6 to 15 years) who had a continuous response 
(defined as a Clinical Global Impressions of Severity of ADHD (CGI-ADHD-S) score of 2 or less 
and 25% or greater decrease from baseline in the ADHD rating scale-IV Parent Version with the 
hyperactivity/impulsive and inattentive subscales (ADHDRS-IV-Parent:Inv) total score) for 
approximately 4 weeks during an initial 10-week, open-label treatment phase were randomized to 
either their current atomoxetine HCl dose (n=292) of 1.2 to 1.8 milligrams/kilogram/day or placebo 
(n=124). Patients who experienced a continuous response for approximately 8 months with 
atomoxetine HCl therapy were randomized again to either their current atomoxetine HCl dose 
(n=81) or placebo (n=82). In both randomized, double-blind maintenance treatment phases, time to 
relapse (defined as the time to a CGI-ADHD-S score increase of 2 or more and a ADHDRS-IV-
Parent:Inv total score of 90% or greater from baseline for 2 consecutive visits) was significantly 
longer in patients who received atomoxetine HCl compared to placebo (Prod Info STRATTERA(R) 
oral capsules, 2008). 
b)  Maintenance treatment with low-dose atomoxetine did not lead to a statistically significant 
difference in relapse rates compared to the higher, acute treatment dose in a randomized, double-
blind, dose-response study in patients with Attention-Deficit/Hyperactivity Disorder (ADHD). 
Patients aged 6 to 16 years (n=229), who had a robust response to initial 7- to 9-week treatment 
with oral atomoxetine for ADHD, were randomized to either continue atomoxetine at the same dose 
(mean dose, 1.43 +/- 0.28 milligrams/kilogram (mg/kg) per day; n=116) or at a low dose of 0.5 
mg/kg per day (n=113) for up to 8 months. Symptom severity was low and similar in both groups at 
randomization. The primary efficacy measure was relapse, which was determined using the 
investigator-administered and investigator-scored version of the ADHD Rating Scale (ADHD-RS) 
and was defined as a total ADHD-RS score of 90% of more of the original baseline value (prior to 
acute treatment) for 2 consecutive visits. At study conclusion, relapse rates did not differ 
significantly between the 2 groups (p=0.924), and were 2.6% (3/116) and 2.7% (3/113) for the 
continued same-dose and the low-dose groups, respectively. The mean change in the ADHD-RS 
total scores was similar for both groups (p=0.237), with a mean change of 1.1 +/- 10.8 (p=0.751) for 
the continued same-dose group and 3.1 +/- 10.4 (p=0.017) for the low-dose group. Among 
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secondary measures, there were no statistically significant differences between the 2 groups in 
mean changes in the Clinical Global Impressions-ADHD-Severity scores (p=0.078) and in the Child 
Health Questionnaire psychosocial summary scores (p=0.205). However, scores on the role 
emotion/behavior subscale were significantly lower (worsening) for patients in the low-dose group (-
1.13 +/- 33.9) compared to patients in the continued same-dose group (5.75 +/- 29.9) (p=0.017). 
Among treatment-emergent adverse events, reports of affective lability were higher in the low-dose 
group (5/112 versus 0/116; p=0.027) while increases in heart rate (HR) were higher in the 
continued same-dose group (mean change in HR, 9 +/- 12.5 versus 5.2 +/- 13.9; p=0.013) 
(Newcorn et al, 2006). 

 
4.5.A.2   Attention deficit hyperactivity disorder - Social phobia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Atomoxetine was superior to placebo for the treatment of attention deficit hyperactivity disorder 
(ADHD) in adults with comorbid social anxiety disorder in a randomized, double-blind, placebo-
controlled trial demonstrated (n=442) (Adler et al, 2009). 
Atomoxetine was superior to placebo for the treatment of attention deficit hyperactivity disorder 
(ADHD) in pediatric and adolescent patients with comorbid generalized anxiety disorder (GAD) in a 
randomized, double-blind, placebo-controlled trial (n=176) (Geller et al, 2007). 

c)  Adult: 
1)  A multicenter, randomized, double-blind, placebo-controlled, parallel-group study demonstrated that 
atomoxetine was superior to placebo for the treatment of attention deficit hyperactivity disorder (ADHD) 
in adults with comorbid social anxiety disorder (SAD) (n=442). Adult patients, aged 18 to 65 years, with 
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) diagnosis for ADHD and 
SAD were enrolled. Patients were randomized to receive either placebo (n=218) or atomoxetine 
(n=224) 40 milligrams (mg) daily in 2 divided doses for a minimum of 7 days, then 80 mg total daily 
dose (target dose) for a minimum of 7 days. After randomization, all patients entered a 2-week placebo 
lead-in period. At week 10, atomoxetine may be increased to 100 mg/day if significant residual 
symptoms remained. The study duration was 16 weeks. The primary outcome was the mean change 
from baseline to endpoint in the Conners' Adult ADHD Rating Scale: Investigator-Rates: Screening 
Version (CAARS:Inv:SV) Total ADHD symptoms score. The statistical analysis for the primary outcome 
was performed on the per protocol population of qualified patients (n=342). Qualified patients included 
those who had 25% or less improvement in social anxiety symptoms during the placebo lead-in phase. 
At baseline, the mean CAARS:Inv:SV total ADHD score was 29.6 +/- 10.4 and 31.2 +/- 9.4 in the 
atomoxetine and placebo group, respectively. The per protocol analysis revealed that atomoxetine was 
significantly superior to placebo in the mean CAARS:Inv:SV total ADHD score improvement from 
baseline (-8.7 +/- 10 vs -5.6 +/- 10.2; p less than 0.001). Similarly, the mean change in Liebowitz Social 
Anxiety Scale total score (LSAS) from baseline to endpoint was -22.9 +/- 25.3 and -14.4 +/-20.3 (p less 
than 0.001) in the atomoxetine and placebo groups, respectively. Common adverse effects included 
insomnia (17% vs 9%), nausea (16% vs 7.6%), dry mouth (15.6% vs 4.3%) and dizziness (7.5% vs 
2.4%) in the atomoxetine vs placebo groups, respectively (Adler et al, 2009). 

d)  Pediatric: 
1)  Atomoxetine was superior to placebo for the treatment of attention deficit hyperactivity disorder 
(ADHD) in pediatric and adolescent patients with comorbid generalized anxiety disorder (GAD) in a 
multicenter, randomized, double-blind, parallel-design, placebo-controlled trial, with an optional, open-
label extension period (n=176). Patients aged 8 to 17 years (yr), who met the DSM-IV criteria for ADHD 
and at least 1 of the following anxiety disorders (separation anxiety, generalized anxiety or social 
phobia) were enrolled. Study period I included a medication washout period for approximately 2 weeks. 
Study period II included a 2-week, placebo lead-in period to identify high placebo responders. After the 
placebo lead-in period, patients were randomized to receive atomoxetine (n=87; mean age 12.2 +/- 2.8 
yr; 62.1% male) or placebo (n=89; age 11.8 +/- 2.5 yr; 67.4% male) twice daily for 12 weeks. The 
atomoxetine group received an initial dose of 0.8 milligrams/kilogram (mg/kg) daily, in 2 divided doses 
for 3 days, then a target dose of 1.2 mg/kg/day. At visit 6, atomoxetine could be increased to a 
maximum dose of 1.8 mg/kg/day for significant residual ADHD symptoms. The primary outcome was 
reduction of ADHD and GAD symptoms assessed by the mean change from baseline to endpoint in the 
Attention-Deficit/Hyperactivity Disorder Rating Scale-IV-Parent Version: Investigator Administered and 
Scored (ADHDRS-IV-PI) and the Pediatric Anxiety Rating Scale (PARS) total scores. Statistical analysis 
for the primary outcome was performed on the per protocol population of eligible patients (n=133) who 
had a baseline and at least 1 post baseline measurement and 25% or less reduction on the PARS total 
score during the blinded placebo lead-in period. The per protocol analysis revealed that atomoxetine 
was significantly superior to placebo for improvement of both the ADHDRS-IV-PI and PARS total 
scores. The mean change from baseline in the ADHDRS-IV-PI scale improvement was -10.5 vs -1.4 
(95% CI for difference, -12.56 to -5.58; p less than 0.001) in the atomoxetine group compared with the 
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placebo group. The corresponding mean change in the PARS score was -5.5 and -3.2, respectively 
(95% CI for difference, -4.01 to -0.52; p less than 0.012). Subjects in the atomoxetine group had a 
higher response rate compared with cohorts in the placebo group (61.8% vs 12.1%; p less than 0.001). 
Atomoxetine was associated with higher incidence of decreased appetite (14.3% vs 3.8%), headache 
(14.3% vs 8.8%), upper abdominal pain (11.7% vs 5%) and vomiting (10.4% vs 5%) relative to placebo 
(Geller et al, 2007).  

 
4.5.A.3   Nocturnal enuresis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Efficacy is limited to case report; a controlled trial is needed 
c)  Pediatric: 

1)  Atomoxetine shows efficacy in treatment of nocturnal enuresis. In a multicenter, randomized, double-
blind, placebo-controlled, intent-to-treat (ITT) trial in which 87 patients (aged 6 to 18 years) received 
atomoxetine (n=44) or placebo (n=43) for 12 weeks. Atomoxetine was dosed at 0.5 milligrams/kilogram 
(mg/kg) daily for 3 days, followed by 1 mg/kg/day for the next 3 days and then increased to 1.5 
mg/kg/day for the rest of the study. Doses were given twice daily, in the morning and late afternoon. 
The primary outcome measure was change from baseline in the number of dry nights as recorded on 
the Day Night Log-Parent Report. At baseline, the mean number of dry nights was 1.51 for the 
atomoxetine group and 1.01 for the placebo group (statistical difference not provided). Results were 
reported for 42 atomoxetine-treated and 41 placebo- treated patients. Patients treated with atomoxetine 
had an average increase of 1.47 dry nights per week compared with 0.60 for the placebo-treated 
patients (p=0.02). Headache was the most common adverse event occurring in 9 atomoxetine-treated 
patients and 4 placebo-treated patients (Sumner et al, 2003; Sumner et al, 2003a); (Anon, 2003; Anon, 
2003a). 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Anticonvulsant 
Antimanic 
Dibenzazepine Carboxamide 
Neuropathic Pain Agent 

2)  Dosing Information 
a)  Adult 

1)  Bipolar I disorder, acute manic and mixed episodes 
a)  ORAL; (extended-release capsules) initial, 400 mg/day ORALLY in 2 divided doses, may increase dosage in increments of 
200 mg/day up to a max of 1600 mg/day as needed (Prod Info EQUETRO(TM) oral extended release capsules,

2)  Epilepsy, Partial, generalized, and mixed types 
a)  ORAL; (suspension) initial, 1 teaspoon (100 mg) ORALLY 4 times a day for the first week, may increase dosage by 200 
mg/day at weekly intervals (usual max dosage 1000 mg/day in children 12-15 years of age, 1200 mg/day in patients above 15
years of age, and up to 1600 mg/day in adults) (Prod Info TEGRETOL(R) chewable oral tablets, oral tablets, oral suspension, 
TEGRETOL(R) XR extended-release oral tablets, 2003) 
b)  ORAL; (regular-release tablet) initial, 200 mg orally twice daily for the first week, may increase dose by 200 mg/day at 
weekly intervals (usual max dosage 1000 mg/day in children 12-15 years of age, 1200 mg/day in patients above 15 years of 
age, and up to 1600 mg/day in adults) (Prod Info TEGRETOL(R) chewable oral tablets, oral tablets, oral suspension,
TEGRETOL(R) XR extended-release oral tablets, 2003) 
c)  ORAL; (extended-release tablet) initial, 200 mg ORALLY twice daily for the first week, may increase dosage by 200 mg/day 
at weekly intervals until optimal response is obtained (usual max dosage 1000 mg/day in children 12-15 years of age, 1200 
mg/day in patients above 15 years of age, and up to 1600 mg/day in adults) (Prod Info TEGRETOL(R) chewable oral
oral tablets, oral suspension, TEGRETOL(R) XR extended-release oral tablets, 2003) 
d)  ORAL; maintenance, adjust dosage to the minimum effective level, usually 800-1200 mg/day ORALLY (Prod Info 
TEGRETOL(R) chewable oral tablets, oral tablets, oral suspension, TEGRETOL(R) XR extended-release oral tablets,

3)  Glossopharyngeal neuralgia 
a)  ORAL; (suspension) initial, 50 mg ORALLY 4 times a day on the first day, may increase dosage by 200 mg/day (4 divided 
doses/day) as needed for pain control, do not exceed 1200 mg/day (Prod Info TEGRETOL(R) chewable oral tablets, oral
tablets, oral suspension, TEGRETOL(R) XR extended-release oral tablets, 2003) 
b)  ORAL; (regular-release tablets) initial, 100 mg ORALLY every 12 hr, may increase by 200 mg/day (divided
needed for pain control (max dose 1200 mg/day) (Prod Info TEGRETOL(R) chewable oral tablets, oral tablets, oral suspension,
TEGRETOL(R) XR extended-release oral tablets, 2003) 
c)  ORAL; (extended-release tablets) initial, 100 mg ORALLY every 12 hr, may increase by 200 mg/day (divided into 2 doses) 
as needed for pain control (max dose 1200 mg/day) (Prod Info TEGRETOL(R) chewable oral tablets, oral tablets, oral 
suspension, TEGRETOL(R) XR extended-release oral tablets, 2003) 
d)  maintenance, 400-800 mg/day ORALLY (range 200-1200 mg/day); at least once every 3 months throughout the treatment 
period, attempts should be made to reduce the dose to the minimum effective level or even to discontinue the drug (Prod
TEGRETOL(R) chewable oral tablets, oral tablets, oral suspension, TEGRETOL(R) XR extended-release oral tablets,

4)  Psychotic disorder 
a)  200 to 400 mg/day ORALLY in 3 to 4 divided doses, may increase dosage gradually at weekly intervals up to a max of 1600 
mg/day as needed 

5)  Trigeminal neuralgia 
a)  ORAL; (suspension) initial, 50 mg ORALLY 4 times a day on the first day, may increase dosage by 200 mg/day (4 divided 
doses/day) as needed for pain control, do not exceed 1200 mg/day (Prod Info TEGRETOL(R) chewable oral tablets, oral
tablets, oral suspension, TEGRETOL(R) XR extended-release oral tablets, 2003) 
b)  ORAL; (regular-release tablets) initial, 100 mg ORALLY every 12 hr, may increase by 200 mg/day (divided
needed for pain control (max dose 1200 mg/day) (Prod Info TEGRETOL(R) chewable oral tablets, oral tablets, oral suspension,
TEGRETOL(R) XR extended-release oral tablets, 2003) 
c)  ORAL; (extended-release tablets) initial, 100 mg ORALLY every 12 hr, may increase by 200 mg/day (divided into 2 doses) 
as needed for pain control (max dose 1200 mg/day) (Prod Info TEGRETOL(R) chewable oral tablets, oral tablets, oral 
suspension, TEGRETOL(R) XR extended-release oral tablets, 2003) 
d)  maintenance, 400-800 mg/day ORALLY (range 200-1200 mg/day); at least once every 3 months throughout the treatment 
period, attempts should be made to reduce the dose to the minimum effective level or even to discontinue the drug (Prod
TEGRETOL(R) chewable oral tablets, oral tablets, oral suspension, TEGRETOL(R) XR extended-release oral tablets,

b)  Pediatric 
1)  Epilepsy, Partial, generalized, and mixed types 

a)  ORAL; children up to 6 years of age (suspension), initial, 10-20 mg/kg/day ORALLY in 4 divided doses, may increase 
dosage by 100 mg/day at weekly intervals as needed, do not exceed 35 mg/kg/day (Prod Info TEGRETOL(R) chewable oral
tablets, oral tablets, oral suspension, TEGRETOL(R) XR extended-release oral tablets, 2003) 
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b)  ORAL; children up to 6 years of age (regular-release tablet), initial, 10-20 mg/kg/day ORALLY in 2 or 3 divided doses, may 
increase dosage by 100 mg/day at weekly intervals as needed, do not exceed 35 mg/kg/day (Prod Info TEGRETOL(R)
chewable oral tablets, oral tablets, oral suspension, TEGRETOL(R) XR extended-release oral tablets, 2003) 
c)  ORAL; children up to 6 years of age, maintenance, adjust to the minimum effective dosage, usually 250-350 mg/day (usual 
max 400 mg/day or 35 mg/kg/day) (Prod Info TEGRETOL(R) chewable oral tablets, oral tablets, oral suspension, TEGRETOL
(R) XR extended-release oral tablets, 2003) 
d)  ORAL; children 6-12 years of age (suspension), initial, 0.5 teaspoon (50 mg) ORALLY 4 times daily (total daily dose is 200 
mg), may increase dosage by 100 mg/day at weekly intervals as needed, do not exceed 1000 mg/day (Prod Info TEGRETOL
(R) chewable oral tablets, oral tablets, oral suspension, TEGRETOL(R) XR extended-release oral tablets, 2003)
e)  ORAL; children 6-12 years of age (regular-release tablet), initial, 100 mg twice daily, may increase dosage by 100 mg/day at 
weekly intervals as needed, doses greater than 200 mg/day should be given in 3 to 4 divided doses, do not exceed 1000 
mg/day (Prod Info TEGRETOL(R) chewable oral tablets, oral tablets, oral suspension, TEGRETOL(R) XR extended
oral tablets, 2003) 
f)  ORAL; children 6-12 years of age (extended-release tablet), initial, 100 mg twice daily, may increase dosage by 100 mg/day 
at weekly intervals as needed, doses greater than 200 mg/day may continue to be given twice daily, do not exceed 1000 
mg/day (Prod Info TEGRETOL(R) chewable oral tablets, oral tablets, oral suspension, TEGRETOL(R) XR extended
oral tablets, 2003) 
g)  ORAL; children 6-12 years of age, maintenance, adjust to the minimum effective dosage, usually 400-800
TEGRETOL(R) chewable oral tablets, oral tablets, oral suspension, TEGRETOL(R) XR extended-release oral tablets,

3)  Contraindications 
a)  bone marrow depression, history of previous (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info 
TEGRETOL(R)-XR extended-release oral tablets, 2007) 
b)  concomitant use of an MAOI, or use within 14 days of discontinuing an MAOI (Prod Info TEGRETOL(R) oral chewable tablets,
tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 
c)  concomitant use of nefazodone; decreased nefazodone plasma levels may reduce drug effectiveness (Prod Info TEGRETOL(R) oral 
chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 
d)  hypersensitivity to carbamazepine or tricyclic compounds (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; 
Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 

4)  Serious Adverse Effects 
a)  Acute intermittent porphyria 
b)  Acute renal failure 
c)  Agranulocytosis 
d)  Angioedema 
e)  Aplastic anemia 
f)  Atrioventricular block 
g)  Bone marrow depression 
h)  Cardiac dysrhythmia 
i)  Congestive heart failure 
j)  Drug-induced eosinophilia 
k)  Hepatitis 
l)  Hypocalcemia 
m)  Hyponatremia 
n)  Leukocytosis 
o)  Leukopenia 
p)  Nephrotoxicity 
q)  Pancytopenia 
r)  Stevens-Johnson syndrome 
s)  Syncope 
t)  Thrombocytopenia 
u)  Toxic epidermal necrolysis 

5)  Clinical Applications 
a)  FDA Approved Indications 

1)  Bipolar I disorder, acute manic and mixed episodes 
2)  Epilepsy, Partial, generalized, and mixed types 
3)  Glossopharyngeal neuralgia 
4)  Trigeminal neuralgia 

b)  Non-FDA Approved Indications 
1)  Psychotic disorder 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 
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Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product Index)
B)  Synonyms 

Carbamazepine 
C)  Physicochemical Properties 

1)  Molecular Weight 
a)  236.27 (Fleegler & Carolyn A., 1986)  

2)  pKa 
a)  7 (Anon, 1980) (Goodman and Gilman, 1980)  

 
 1.2   Storage and Stability 

A)  Suspension 
1)  Do not store in temperatures above 86 degrees F (30 degrees C) and dispense in a tight, light-resistant container (Prod Info 
Tegretol(R), 2002b). Shake well before using. CARBAMAZEPINE suspension (commercially available) repackaged
mL aliquots in amber glass vials, polypropylene vials, amber polypropylene syringes and in 2-mL aliquots in amber glass oral 
syringes were found to be stable for 8 weeks at room temperature under constant fluorescent lighting. These repackaged 
suspensions retained at least 86% of the initial carbamazepine concentration (Lowe et al, 1989). 
2)  Tegretol suspension(R) (carbamazepine) should not be administered simultaneously with other liquid medications or
(Prod Info Tegretol(R), 2002b). In a case report, a man passed an orange rubbery mass after ingesting Tegretol Suspension(R) 
immediately followed by Thorazine(R) solution (chlorpromazine). The manufacturer reports that mixing Tegretol suspension(R) and 
chlorpromazine solution (generic and brand name) results in the precipitation of a rubbery orange mass. 

B)  Tablet 
1)  Do not store tablets above 86 degrees F (30 degrees C). Protect from moisture and dispense in tight container (Prod Info 
Tegretol(R), 2002b). 
2)  The Food and Drug Administration (FDA) found that carbamazepine, in both its generic and brand-name forms,
third or more of its potency if stored in humid conditions. Tablets exposed continuously to 97% humidity at room temperature for 2
weeks hardened and dissolved poorly. Patients should be instructed to keep their carbamazepine supply in a tightly
prescription container and in a dry location, away from showers, bathrooms, and humidifiers (Anon, 1990). 

C)  Tablet, Chewable 
1)  Do not store above 86 degrees F (30 degrees C). Protect from light and moisture; do not keep medicine in the bathroom. The 
chewable tablets should be dispensed in a tight, light-resistant container (Prod Info Tegretol(R), 2002b). 

D)  Tablet, Extended Release 
1)  EXTENDED RELEASE TABLETS 

a)  Tegretol(R) extended-release tablets should be stored at controlled room temperature between 15 and 30 degrees Celsius 
(59 to 86 degrees Fahrenheit) and protected from moisture. Dispense in a tight container (Prod Info Tegretol(R), 2002b). 
b)  Carbatrol(R) extended-release capsules should be stored at controlled room temperature between 15 and 25 degrees 
Celsius (59 to 77 degrees Fahrenheit) and protected from moisture. Dispense in a tight, light-resistant container
Carbatrol(R), 2002). 
c)  Equetro(TM) extended-release capsules should be stored at controlled room temperature between 15 and 30 degrees 
Celsius (59 to 86 degrees Fahrenheit) and protected from light. (Prod Info Equetro(TM) extended release capsules,

E)  Extemporaneous Formulation - Oral route 
1)  Carbamazepine oral suspension 200 mg/5 mL was stable for 90 days when prepared with the following vehicle and stored at 4 
degrees C in amber bottles: 

 
2)  This formulation is easier to pour and produces less foam than simple syrup formulations (Burkart et al, 1981).
3)  A carbamazepine 40 mg/mL suspension, 120 mL, may be prepared using 24 carbamazepine 200 mg tablets (Tegretol(R); Basel) 
and a sufficient quantity of simple syrup to bring the volume to 120 mL. This suspension should be labeled "shake well" and 
"refrigerate" and is stable for 90 days (Burkart et al, 1981). 
4)  A carbamazepine 50 mg/mL suspension, 120 mL, may be prepared using 30 carbamazepine 200 mg tablets (Tegretol(R); 
Basel), distilled water to levigate, Cologel(R) (methylcellulose; Lilly) 40 mL, and a sufficient quantity of a 2:1 simple
syrup mixture to bring the volume to 120 mL. This suspension should be labeled "shake well" and "refrigerate" and is stable for 30 
days (Anon, 1987). 

Sucrose 95 g

Sorbitol 70% 49 mL

Glycerin 8.5 mL

Saccharin sodium 170 mg

Methylparaben 340 mg

Methylcellulose 400 4.7 g

Methylcellulose 4000 2.1 g

FD&C Yellow 510 mg

Lemon Lime Flavor 1 mL

Purified Water QS 500 mL
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5)  The palatability of an extemporaneously prepared oral suspension of carbamazepine was reported (Bloomer et al, 1987a). The 
suspension was prepared by combining fifty 200 mg carbamazepine tablets (Tegretol(R)) with HSC suspending vehicle (simple
syrup 300 mL/L, methylcellulose 1% gel 700 mL/L, and sodium benzoate 0.14%) to yield a volume of 500 mL of suspension; this 
was flavored with banana, tutti-frutti, or grape. A cherry-mint suspension was prepared by using Tegretol(R) in chewable tablets. 
The final suspension consisted of 20 mg/mL of carbamazepine. The cherry-mint formulation was judged least palatable in 8 
volunteers, with no trend in preference between the unflavored suspension and other flavors (banana, tutti-frutti, grape).

F)  Extemporaneous Formulation - Rectal route 
1)  Carbamazepine has also been formulated into a gel for rectal administration without the addition of sorbitol to eliminate or lessen 
the associated premature defecation. The preparation consisted of: 
2)  200 milligrams (mg) of carbamazepine powder dissolved in 5 milliliters of 20% alcohol and then incorporated with 
methylhydroxyethylcellulose 250 mg  
3)  This mixture may be dispensed in syringes as 200 mg doses for rectal administration. The syringes should be refrigerated at 4 
degrees Centigrade prior to administration to maintain adequate gelation and discourage microbial growth (Brouard et al,
4)  The total absorption of a carbamazepine suspension following rectal and oral administration was similar in a a study of 8 female 
volunteers (Neuvonen PJ & Tokola O, 1987); however, slower absorption was associated with the rectal route. The carbamazepine 
mixture consisted of: 
5)  Carbamazepine 20 milligrams/mL, Sorbitol 300 milligrams/mL, and Water.  

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 

Dosage Adjustment During Dialysis 

Dosage in Other Disease States 

 
1.3.1   Normal Dosage 

Oral route 

Restless legs syndrome 

Tinnitus 

 
1.3.1.A   Oral route 

Bipolar I disorder, acute manic and mixed episodes 

Epilepsy, Partial, generalized, and mixed types 

Trigeminal neuralgia 

 
1.3.1.A.1   Bipolar I disorder, acute manic and mixed episodes 

a)  The recommended initial dose for the treatment of acute manic and mixed episodes associated with bipolar I disorder is 
200 milligrams (mg) twice daily (400 mg/day), and may be taken with or without food. The dose should be
increments of 200 mg/day to achieve the optimum clinical response; doses above 1600 mg/day have not been evaluated. 
Equetro(TM) capsules may be opened and the beads sprinkled over applesauce or other similar food products, if desired. 
Do not crush or chew capsules (Prod Info Equetro(TM) extended release capsules, 2004). 
b)  The longer-term or prophylactic use of Equetro(TM) capsules for the treatment of bipolar mania has not been studied. 
Physicians who choose to prescribe this medication for extended periods of time should re-evaluate the long
benefits of the drug for the individual patient at regular intervals (Prod Info Equetro(TM) extended release capsules, 2004).
c)  Most patients with bipolar disorder have responded to carbamazepine 600 to 1600 milligrams (mg)/day administered in 
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divided doses, although some patients have required doses as high as 2000 to 3000 mg/day (Ballenger, 1988). Rapid
cycling patients usually require higher doses of 1000 to 2000 mg daily (Perry et al, 1991). 

 
1.3.1.A.2   Epilepsy, Partial, generalized, and mixed types 

a)  The initial recommended dosage is 200 milligrams (mg) twice a day (tablets or sustained-release tablets) or 100 mg 
four times a day (suspension). The dosage is then increased by adding 200 mg per day in weekly intervals
daily regimen for sustained-release tablets or a 3 or 4 times a day regimen for conventional tablets or suspension until the
desired clinical response is obtained (Prod Info Tegretol(R), 2002c). Usual average dose ranges are 17 to 25 
mg/kilogram/day (Anon, 1975a). Usual effective maintenance doses reported by the manufacturer are 800 to
(Prod Info Carbatrol(R), 20029)(Prod Info Tegretol(R), 2002c). This medication should be taken with food.
b)  Dosage should generally not exceed 1200 milligrams (mg)/day in adults, although doses of up to 1600 mg daily have 
been used in rare instances (Prod Info Tegretol(R), 2002c). Serum drug levels should guide dosage requirements.

 
1.3.1.A.3   Trigeminal neuralgia 

a)  The recommended initial dose is 100 milligrams (mg) twice a day of carbamazepine tablets or extended
(Prod Info Tegretol(R), 2002c) or one carbamazepine 200 mg extended-release capsule per day (Prod Info
2002) or 1/2 teaspoonful 4 times daily of carbamazepine suspension (Prod Info Tegretol(R), 2002c). This dose may be 
increased by up to 200 mg a day using increments of 100 mg every 12 hours for tablets or sustained-release tablets (Prod 
Info Tegretol(R), 2002c) or by a single 200 mg extended-release capsule (Prod Info Carbatrol(R), 2002) or up to 2
teaspoonsful of carbamazepine suspension administered in divided doses 4 times a day (Prod Info Tegretol(R), 2002c). 
Effective maintenance doses for most patients have been 400 to 800 mg/day. Do not exceed 1200 mg/day
Carbatrol(R), 2002; Prod Info Tegretol(R), 2002c). 
b)  At 3-month intervals attempts should be made to reduce the dose of the drug to the minimum effective dose or to
discontinue the drug (Prod Info Tegretol(R), 2002c). 

 
1.3.1.B   Restless legs syndrome 

See Drug Consult reference: RESTLESS LEG SYNDROME - DRUGS OF CHOICE 
 
1.3.1.C   Tinnitus 

See Drug Consult reference: DRUG THERAPY OF TINNITUS 
1.3.1.D   IMPORTANT NOTE 

1)  The dosage of carbamazepine should be adjusted to meet the needs of the individual patient based upon clinical efficacy 
and monitoring of blood levels (Prod Info Tegretol(R), 2002c). 
2)  To convert patients from regular carbamazepine to the sustained-release formulation (Tegretol(R)-XR or Carbatrol(R)), the 
same total daily milligram dose should be given (Mirza et al, 1998; Prod Info Carbatrol(R), 2002; Prod Info Tegretol(R), 2002c). 
When using other formulations besides the Tegretol(R)-XR or Carbatrol(R), please consult the manufacturer's
recommendations. The carbamazepine extended release tablets should never be crushed or chewed and should be swallowed 
whole. Damaged tablets or tablets without a release portal should not be consumed (Prod Info Tegretol(R), 2002c).
3)  Tegretol suspension(R) (carbamazepine) should not be administered simultaneously with other liquid medications or 
diluents (Prod Info Tegretol(R), 2002c). 
4)  The suspension will produce higher peak levels than the same dose given as a tablet; therefore, patients should be given 
the same number of milligrams/day in smaller, more frequent doses (Prod Info Tegretol(R), 2002c). 

1.3.1.E   SINGLE DAILY DOSE 
1)  Single daily carbamazepine doses (mean, 13.7 milligrams/kilogram/day) for 4 weeks maintained carbamazepine and its 
epoxide metabolite levels in the therapeutic range, but higher fluctuations of serum carbamazepine levels occurred as 
compared to divided dose regimens twice a day, three times daily). Adverse effects or loss of efficacy were not observed with 
once daily dosing; however, the authors suggest further long-term studies (Ghose et al, 1983; Ghose et al, 1981).

1.3.1.F   Oral loading doses of carbamazepine 8 milligrams (mg)/kilogram given as the suspension or as tablets have been used 
(Cohen et al, 1998). Therapeutic concentrations (range=7.1 to 9.9 mg/liter) were reached within 2 hours with the suspension and 
within 5 hours with the tablets. The 6 patients in this study tolerated it well. 

1)  WITHDRAWAL OF THERAPY 
a)  SUMMARY 

1)  The length of time for and method of anticonvulsant withdrawal is not considered to be a prime factor in 
determining the prognosis of the patient. However, sudden withdrawal of medication may precipitate seizures; 
therefore medication should be withdrawn gradually over a period of at least 3 months. Excellent results have been 
achieved by withdrawing each anticonvulsant over a period of 9 months, with downward increments in dosing at 3
month intervals. 

b)  The risk factors associated with withdrawal of anticonvulsants in 92 patients who had been free of seizures for 2 years 
with single agent therapy were evaluated (Callaghan et al, 1988). The dose of each anticonvulsant was reduced by 1 unit 
at intervals of 2 weeks (1 unit equivalent to 200 milligrams of carbamazepine or valproic acid, or 100 milligrams of 
phenytoin), with a mean follow-up period of 26 months (range, 6 to 62 months). Relapse occurred in 31 patients, with 61 
patients remaining free of seizures (relapse rate 33.7%). 

 
1.3.2   Dosage in Renal Failure 

A)  No dosage reduction is required in patients with renal failure (Bennett et al, 1994). 
 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Carbamazepine should not be used in cases of aggravated liver dysfunction or active liver disease (Prod Info Tegretol(R), 
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2002c). 
 
1.3.4   Dosage in Geriatric Patients 

A)  The pharmacokinetics of a single 400-milligram carbamazepine dose in 6 young and 5 elderly patients were compared 
(Hockings et al, 1986). No age-related changes in pharmacokinetics or psychomotor function were noted. Dosage adjustments were 
not recommended. 

 
1.3.5   Dosage Adjustment During Dialysis 

A)  No dosage supplementation is required in patients following hemodialysis (Bennett et al, 1994). 
B)  The half life and apparent clearance of carbamazepine were not changed during hemodialysis in one woman receiving 
carbamazepine 200 milligrams twice daily. No dosage adjustments are required (Kandrotas et al, 1989). 

 
1.3.6   Dosage in Other Disease States 

A)  MYOCARDIAL INFARCTION 
1)  A case of carbamazepine toxicity (carbamazepine levels 18.2 to 21.5 micrograms/milliliter) was reported in a young male 
two days after cardiothoracic surgery and intraoperative myocardial infarction; levels normalized 10 days after surgery without 
dosage adjustment (Wright et al, 1990). The authors postulate that the change in levels may relate to changes in protein 
binding and decreased hepatic clearance resulting from both cardiopulmonary bypass surgery and myocardial infarction. No 
specific dosage adjustment was recommended. 

 
 1.4   Pediatric Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage Adjustment During Dialysis 

 
1.4.1   Normal Dosage 

Oral route 

Migraine; Prophylaxis 

 
1.4.1.A   Oral route 

 
1.4.1.A.1   Epilepsy, Partial, generalized, and mixed types 

a)  For children under the age of 6 years, the initial recommended dosage is 10 to 20 milligrams/kilogram (mg/kg) per day 
administered in divided doses 2 or 3 times a day (chewable or conventional tablets) or 4 times a day (suspension). The 
dose may then be increased in weekly intervals to obtain the desired clinical response; maintenance doses may be given 
either 3 or 4 times a day for both tablets and suspension. The maximum recommended dose is 35 mg/kg/day (Prod Info 
Tegretol(R), 2002c). 
b)  For children ages 6 to 12 years, the initial recommended dosage is 100 milligrams (mg) twice a day (tablets or 
sustained-release tablets) or 50 mg (one-half teaspoonful) 4 times a day (suspension). The dosage is then increased by 
adding 100 mg per day in weekly intervals using a twice daily regimen for sustained-release tablets or a 3 or 4 times a day
regimen for conventional tablets or suspension until the desired clinical response is obtained. The usual maintenance 
dosage is 400 to 800 mg a day; the maximum daily dosage is generally 1000 mg/day or less (Prod Info Tegretol(R), 
2002c). 
c)  For children over 12 years of age, the initial recommended dosage is 200 milligrams (mg) twice a day (tablets or 
sustained-release tablets) or 100 mg (one teaspoonful) four times a day (suspension). The dosage is then increased by 
adding 200 mg per day in weekly intervals using a twice daily regimen for sustained-release tablets or a 3 or 4 times a day 
regimen for conventional tablets or suspension until the desired clinical response is obtained (Prod Info Tegretol(R), 
2002c). Usual effective maintenance doses reported by the manufacturer are 800 to 1000 mg/day in children 12 to 15 
years and up to 1200 mg in patients over 15 years old (Prod Info Tegretol(R), 2002c). This medication should be taken with 
food. 
d)  In a review of dose-plasma concentration relationships in 196 children, usual pediatric dosage recommendations of 10 
to 30 milligrams/kilogram/day were insufficient to achieve therapeutic serum concentrations in many patients, even those 
on monotherapy. Use of higher dosages requires careful evaluation of efficacy and potential toxicity (Suzuki et al, 1991).
e)  Carbamazepine oral suspension was adequately absorbed from the GI tract of newborn infants with a variety of seizure 
disorders (MacKintosh et al, 1987). All infants were receiving other anticonvulsant agents in addition to carbamazepine.
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Maintenance therapy with carbamazepine doses of 5 to 8 milligrams/kilogram orally twice a day resulted in trough 
carbamazepine serum concentrations in the therapeutic range (10 to 40 micromoles/liter). An elimination
from 7.2 to 15.2 hours was observed; carbamazepine oral suspension may be useful for the treatment of NEONATAL 
SEIZURES, and further study is required to evaluate its efficacy in this age group. 

 
1.4.1.B   Migraine; Prophylaxis 

1)  Carbamazepine 10 to 20 milligrams/kilogram/day divided into 2 daily doses has been used for migraine headache 
prophylaxis (Hamalainen, 1998). Doses should be increased slowly. 

1.4.1.C   IMPORTANT NOTE 
1)  The dosage of carbamazepine should be adjusted to meet the needs of the individual patient based upon clinical efficacy 
and monitoring of blood levels (Prod Info Tegretol(R), 2002c). 
2)  Loss of efficacy has been reported when carbamazepine tablets were exposed to humid conditions (Anon, 1990).
3)  Tegretol suspension(R) (carbamazepine) should not be administered simultaneously with other liquid medications or 
diluents (Prod Info Tegretol(R), 2002c). The suspension will produce higher peak levels than the same dose given as
therefore, patients should be started on lower doses of the suspension and increased slowly (Prod Info Tegretol(R),

1.4.1.D   MAXIMUM DOSE 
1)  Dosage of tablets should not exceed 1000 milligrams daily in children 6 to 15 years and 1200 milligrams daily in patients 15 
or older (Prod Info Tegretol(R), 2002c). 
2)  The recommended maximum dose of carbamazepine suspension is 1000 milligrams/day in children 6 to 15 years
1200 milligrams/day in children over 15 years (Prod Info Tegretol(R), 2002c). 

1.4.1.E   WITHDRAWAL OF THERAPY 
1)  Withdrawal of anticonvulsant medication in children free of seizures for 2 to 4 years appears to be safe, with the majority of 
children remaining free of seizures after medication withdrawal (Shinnar et al, 1985). In a prospective study, anticonvulsant 
medications were discontinued in 88 epileptic children who had not had a seizure for 2 to 4 years. Anticonvulsants were 
withdrawn gradually over 2 to 3 months. The mean age at the time of the first seizure was 5 years (0 to 16 years), with the
mean age at the time of the last seizure being 8.7 years (0 to 22 years). The mean duration of seizures was 3.7 years (range, 0 
to 17.4 years). Sixty-six (75%) patients remained free of seizures after withdrawal of anticonvulsants, and the overall probability 
of remaining seizure-free was 79% at 12 months, 77% at 24 months, and 74% at 30 months. The risk of recurrence of seizures 
was highest within the first few months of initiation of withdrawal. Of 22 patients with recurrence of seizures, 9
the first 3 months, 13 in the first 6 months and 18 (82%) within the first year of withdrawal. The type of seizure, age at onset,
and EEG characteristics were considered important in predicting the outcome of anticonvulsant withdrawal. It is recommended 
that anticonvulsants be discontinued in children with good prognostic factors after a 2- year period without seizures.

 
1.4.2   Dosage in Renal Failure 

A)  No dosage reduction is required in patients with renal impairment (Bennett et al, 1994). 
 
1.4.3   Dosage in Hepatic Insufficiency 

A)  DOSAGE IN HEPATIC INSUFFICIENCY 
1)  Carbamazepine should not be used in cases of aggravated liver dysfunction or active liver disease (Prod Info Tegretol(R), 
2002c). 

 
1.4.4   Dosage Adjustment During Dialysis 

A)  No dose supplementation is required in patients following hemodialysis (Bennett et al, 1994). 
B)  The half life and apparent clearance of carbamazepine were not changed during hemodialysis in one woman receiving 
carbamazepine 200 milligrams twice daily. No dosage adjustments are required (Kandrotas et al, 1989). 

 
 2.0   Pharmacokinetics 

Drug Concentration Levels 

ADME 

 
 2.2   Drug Concentration Levels 

A)  Therapeutic Drug Concentration 
1)  Seizure disorder, 4 to 12 mcg/mL (16 to 50 mmol/L) (Prod Info Tegretol(R), 2002a; Rapeport, 1985). 

a)  Monitoring of free CARBAMAZEPINE concentrations is indicated in conditions associated with altered binding capacity 
(Perucca, 1984). 
b)  Saliva and plasma carbamazepine, total and free levels, have a strong and highly significant correlation (r=0.84, r=0.92, 
respectively) (Gorodischer et al, 1997). 
c)  According to plasma levels, no dosage adjustments are needed during the gestational period (Tomson et al, 1994; Battino et 
al, 1985). 
d)  Urine levels correlate closely with free plasma levels (Elmquist et al, 1991). 
e)  Extended-release capsules taken every 12 hours provide steady state plasma levels comparable to immediate
tablets taken every 6 hours at the same milligram dose (Prod Info Carbatrol(R), 2002a). 
f)  Some researchers advocate the need for monitoring the carbamazepine-10, 11-epoxide metabolite (Potter & Donnelly,
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1998). 
2)  Antidepressant/Antimania, no correlation (Post et al, 1983). 

B)  Time to Peak Concentration 
1)  Oral, immediate release: 4 to 5 hours (Prod Info Tegretol(R), 2002a; Sillanpaa, 1981). 
2)  Oral, chew tablets: 6 hours (Prod Info Tegretol(R), 1990). 
3)  Oral, extended release: 3 to 12 hours (Prod Info Tegretol(R), 2002a; Prod Info Carbatrol(R), 2002a). 
4)  Oral, suspension: 1.5 hours (Prod Info Tegretol(R), 2002a). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

Extracorporeal Elimination 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  Oral, tablet: 70% to 79% (Hvidberg & Dam, 1976; Levy et al, 1975). 
2)  Oral, solution: 95.9% (Levy et al, 1975). 
3)  Oral, extemporaneously formulated suspension: 94.5% (Bloomer et al, 1987). 

a)  An extemporaneously prepared oral suspension of carbamazepine had a mean bioavailability of 94.5%, relative to the 
tablet formulation. However, peak serum concentrations occurred earlier and were higher as compared to
formulation; peak serum concentrations occurred in 3.8 hours and 11.8 hours following administration of suspension and 
tablet, respectively. These data suggest that more frequent administration of lower doses of the suspension may be 
indicated to avoid toxicity, as compared to the tablet formulation (Bloomer et al, 1987). 

B)  Effects of Food 
1)  increases bioavailability (Levy et al, 1975). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  76% (Prod Info Carbatrol(R), 2002a; Prod Info Tegretol(R), 2002a). 
1)  Unbound drug decreases with increasing total concentrations (Hooper et al, 1975). 

2)  Tissues and Fluids 
a)  Cerebrospinal fluid (CSF), the CSF/serum ratio 0.22 (Prod Info Tegretol(R), 2002a). 

B)  Distribution Kinetics 
1)  Volume of Distribution 

a)  0.8 to 2 L/kg (Graves et al, 1985; Hvidberg & Dam, 1976; Rawlins et al, 1975). 
 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Liver, 98% (Levy et al, 1975) 

a)  Carbamazepine induces its own metabolism during prolonged treatment, and is complete in 3 to 5 weeks with a fixed 
dosing regimen (Prod Info Tegretol(R), 2002a). 
b)  With increasing carbamazepine doses in children, a dose-dependent autoinduction process was seen
al, 1997). 
c)  Metabolism occurs via cytochrome P450 3A4 (Prod Info Tegretol(R), 2002a). 

B)  Metabolites 
1)  Carbamazepine-10,11-epoxide, active (Bertilsson, 1978; Tomson et al, 1983) 

a)  Carbamazepine-10,11-epoxide/CARBAMAZEPINE ratios are higher in infants and preschool children (Riva et al, 
1985a). 
b)  Epoxide metabolite exists in a 0.1 to 0.2 ratio to CARBAMAZEPINE 120 hours after administration (Eichelbaum et al, 
1975). In 1 study, the carbamazepine epoxide to carbamazepine ratio in serum was 0.12 during monotherapy (Divanoglou 
et al, 1998). This ratio rose to 0.14 when phenobarbital was added, to 0.18 when phenytoin was added, and to 0.25
both phenobarbital and and phenytoin were added. These increased ratios were seen as carbamazepine serum levels
declined. 
c)  The epoxide metabolite is partly responsible for CARBAMAZEPINE intoxication (Hvidberg & Dam, 1976).
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d)  Higher epoxide levels are seen in patients receiving concomitant valproate or lamotrigine therapy (Potter
1998). 

2)  9 hydroxymethyl-10-carbamoyl acridan, active (Wad et al, 1997). 
 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Excretion (%) 

a)  72% (Prod Info Tegretol(R), 2002a) 
B)  Total Body Clearance 

1)  3.85 L/hr (Graves et al, 1985). 
a)  Clearance in children was reported to be 2.37 liters/hour (Iribarnegaray et al, 1997). Clearance increases with 
increasing doses. Clearance decreases with increasing age (Gray et al, 1998). 
b)  Patients 70 years and older had a decreased clearance by approximately 70% (Graves et al, 1985). 

C)  Other 
1)  Feces, 28% (Prod Info Tegretol(R), 2002a; Hvidberg & Dam, 1976). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  12 to 17 hours (Prod Info Carbatrol(R), 2002a; Prod Info Tegretol(R), 2002a; Hvidberg & Dam, 1976).
1)  The half-life is 25 to 65 hours with single doses (Prod Info Tegretol(R), 2002a; Hvidberg & Dam, 1976).
2)  Newborn infants, receiving the drug transplacentally, have half-life values within the same range as
multiple doses (Rane et al, 1975). 

B)  Metabolites 
1)  10,11-epoxide metabolite, 6.1 hours (Tomson et al, 1983; Bertilsson & Tomson, 1986). 

 
2.3.6   Extracorporeal Elimination 

A)  Hemodialysis 
1)  Dialyzable: Yes, 53.6 mL/min (Lee et al, 1980) 

a)  Clearance ranges from 40 to 64 mL/min (mean 53.6 mL/min). Calculated total drug removed over a 4
period ranges from 40.5 to 53.1 mg (Lee et al, 1980). 

B)  Peritoneal 
1)  Dialyzable: No (Bradley et al, 1984) 

a)  Carbamazepine is minimally dialyzable during peritoneal dialysis (Bradley et al, 1984). 
 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Oral (Tablet; Tablet, Chewable; Suspension; Tablet, Extended Release; Capsule, Extended Release) 

Serious Dermatologic Reactions and HLA-B*1502 Allele 
Serious and sometimes fatal dermatologic reactions, including toxic epidermal necrolysis (TEN) and Stevens-
syndrome (SJS), have been reported during treatment with carbamazepine. These reactions are estimated to occur in 1 to 6 
per 10,000 new users in countries with mainly Caucasian populations, but the risk in some Asian countries is estimated to be 
about 10 times higher. Studies in patients of Chinese ancestry have found a strong association between the risk of
SJS/TEN and the presence of HLA-B*1502, an inherited allelic variant of the HLA-B gene. HLA-B*1502 is found almost 
exclusively in patients with ancestry across broad areas of Asia. Patients with ancestry in genetically at-risk populations should 
be screened for the presence of HLA-B*1502 prior to initiating treatment with carbamazepine. Patients testing positive for the 
allele should not be treated with carbamazepine unless the benefit clearly outweighs the risk. 

Aplastic Anemia and Agranulocytosis 
Aplastic anemia and agranulocytosis have been reported in association with the use of carbamazepine. Data from a
based case control study demonstrate that the risk of developing these reactions is 5-8 times greater than in the general
population. However, the overall risk of these reactions in the untreated general population is low, approximately six patients 
per one million population per year for agranulocytosis and two patients per one million population per year for aplastic anemia.
Although reports of transient or persistent decreased platelet or white blood cell counts are not uncommon in association with 
the use of carbamazepine, data are not available to estimate accurately their incidence or outcome. However, the
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of the cases of leukopenia have not progressed to the more serious conditions of aplastic anemia or agranulocytosis.
Because of the very low incidence of agranulocytosis and aplastic anemia, the vast majority of minor hematologic changes 
observed in monitoring of patients on carbamazepine are unlikely to signal the occurrence of either abnormality. Nonetheless, 
complete pretreatment hematological testing should be obtained as a baseline. If a patient in the course of treatment
low or decreased white blood cell or platelet counts, the patient should be monitored closely. Discontinuation of the drug should 
be considered if any evidence of significant bone marrow depression develops (Prod Info TEGRETOL(R) oral chewable tablets, 
tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007). 

 
 3.1   Contraindications 

A)  bone marrow depression, history of previous (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info 
TEGRETOL(R)-XR extended-release oral tablets, 2007) 
B)  concomitant use of an MAOI, or use within 14 days of discontinuing an MAOI (Prod Info TEGRETOL(R) oral chewable tablets,
tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 
C)  concomitant use of nefazodone; decreased nefazodone plasma levels may reduce drug effectiveness (Prod Info TEGRETOL(R) oral 
chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 
D)  hypersensitivity to carbamazepine or tricyclic compounds (Prod Info TEGRETOL(R) oral chewable tablets, tablets,
Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 

 
 3.2   Precautions 

A)  dermatologic reactions, serious and sometimes fatal (eg, Stevens-Johnson syndrome, toxic epidermal necrolysis) have been 
reported; discontinue drug if signs or symptoms develop (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; 
Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 
B)  HLA-B*1502-positive (most common in Asians including South Asian Indians); increased risk of Stevens-Johnson syndrome and 
toxic epidermal necrolysis; test for HLA-B*1502 and if positive do not initiate carbamazepine (Prod Info TEGRETOL(R) oral
tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 
C)  adverse hematologic drug reaction, history of; increased risk of bone marrow suppression (Prod Info TEGRETOL(R) oral chewable 
tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 
D)  (Prod Info TEGRETOL(R) chewable oral tablets, oral tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended
tablets, 2007a) 
E)  atypical absence seizures or other mixed seizure disorders, history of; may increase generalized convulsion frequency (Prod Info
TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007)
F)  cardiac conduction disturbance, history; increased risk of atrioventricular heart block (Prod Info TEGRETOL(R) oral chewable tablets,
tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 
G)  cardiac damage (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)
release oral tablets, 2007) 
H)  elderly patients; may cause confusion or agitation (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod 
Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 
I)  electrocardiogram abnormalities; increased risk of atrioventricular heart block (Prod Info TEGRETOL(R) oral chewable tablets,
suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 
J)  hypersensitivity drug reactions, history of; risk of cross-sensitivity (Prod Info TEGRETOL(R) oral chewable tablets, tablets, 
suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 
K)  hepatic damage (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)
release oral tablets, 2007) 
L)  hepatic porphyria; acute attacks have been reported and use should be avoided (Prod Info TEGRETOL(R) oral chewable tablets, 
tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 
M)  interrupted courses of carbamazepine therapy, history of (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; 
Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 
N)  increased intraocular pressure; exacerbation of condition due to cholinergic antagonism (Prod Info TEGRETOL(R) oral chewable 
tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 
O)  mental illness, history; risk of latent psychosis activation (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007;
Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007) 
P)  renal damage (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)
release oral tablets, 2007) 
Q)  suicidality, increased risk of; based on data analysis of 199 placebo-controlled studies of 11 antiepileptic drugs, small elevated risk
occurred as early as 1 week after starting therapy and continued to at least 24 weeks (US Food and Drug Administration, 2008)
R)  women of childbearing potential; teratogenic effects have been reported and efficacy of oral contraceptives may be decreased (Prod 
Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007)

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 
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Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Immunologic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Otic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

Cardiac dysrhythmia 

Cardiovascular finding 

Congestive heart failure 

Heart disease 

Vasculitis 

 
3.3.1.A   Cardiac dysrhythmia 

1)  Summary 
a)  Carbamazepine may suppress both atrioventricular conduction and ventricular automaticity shortly after oral 
administration. bradyarrhythmia and av block occur at therapeutic or mildly elevated carbamazepine blood levels and are 
most frequently reported in elderly women. sinus tachycardia has also been reported in overdose situations (Prod Info 
Tegretol(R), 2002b; Kasarskis et al, 1992). 

2)  Literature Reports 
a)  Three cases of stokes-adams attacks caused by intermittent AV block, SA block with junctional escape rhythm, and 
intermittent asystole secondary to carbamazepine were described (Boesen et al, 1983). Conduction disturbances
after withdrawal of therapy and recurrence of symptoms was noted after resumption of treatment in 2 patients following 
pacemaker insertion. Since epileptic seizures and Stokes-Adams attacks are at times difficult to differentiate, it is 
suggested that if syncope or changes in seizure patterns occur in patients treated 
b)  Cardiac conduction abnormalities were reported in an isolated case involving a 13-month-old child, despite normal 
serum levels of both carbamazepine and 10,11-epoxide metabolite (Weig & Pollack, 1993). The patient had a
tuberous sclerosis and cardiac rhabdomyoma. After two weeks of therapy with carbamazepine, the child presented with an 
irregular heart rate; EKG and Holter monitor showed intermittent periods of Mobitz type II second-degree atrioventricular 
block and occasional premature ventricular beats. Carbamazepine was discontinued with resolution of cardiac
irregularities. 

 
3.3.1.B   Cardiovascular finding 
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1)  Cardiovascular effects reported in patients receiving carbamazepine include AV block, arrhythmias, congestive heart failure, 
aggravation of hypertension, hypotension, syncope and collapse, edema, vasculitis, aggravation of coronary artery disease, 
primary thrombophlebitis, and recurrence of thrombophlebitis. Some of these cardiovascular effects have resulted in

 
3.3.1.C   Congestive heart failure 

1)  Summary 
a)  One case of congestive heart failure associated with carbamazepine therapy was reported (Prod Info Tegretol(R), 
2002b; Terrence & Fromm, 1980). 

2)  Literature Reports 
a)  A 33-year-old black man with a 12-year history of complex partial and left-sided sensory seizures had carbamazepine 
200 mg added to his anticonvulsant regimen. The dose was subsequently increased to 400 and 600 milligrams/day on 
hospital days 4 and 6, respectively. On day 13 the patient complained of pedal edema, shortness of breath and orthopnea. 
Over the next 48 hours the patient received 100 mg furosemide orally and carbamazepine was discontinued. After 2 days 
of diuresis, the patient was asymptomatic and follow-up for 15 months was uneventful with no recurrence of signs or
symptoms of congestive heart failure (Terrence & Fromm, 1980). 

 
3.3.1.D   Heart disease 

1)  Summary 
a)  Cardiovascular effects reported in patients receiving carbamazepine include aggravation of hypertension, hypotension, 
syncope and collapse, edema, aggravation of coronary artery disease, primary thrombophlebitis, and recurrence of
thrombophlebitis. Some of these cardiovascular effects have resulted in death (Prod Info Tegretol(R), 2002b).

 
3.3.1.E   Vasculitis 

1)  Summary 
a)  A case of leukocytoclastic vasculitis was reported in a 66-year-old male using carbamazepine therapeutically (Harats & 
Shant, 1987). 

2)  Literature Reports 
a)  Nonthrombocytopenic purpura with histological features of leukocytoclastic vasculitis was described in a 66
male with trigeminal neuralgia following carbamazepine 200 milligrams by mouth, three times daily (PO TID) for 
approximately 3 weeks. Withdrawal of carbamazepine and therapy with hydrocortisone IV resulted in gradual
purpura resolved within 3 months. Rechallenge was not undertaken in this patient (Harats & Shant, 1987).

 
3.3.2   Dermatologic Effects 

Acne 

Alopecia 

Dermatitis 

Diaphoresis 

Disorder of skin pigmentation 

Drug-induced toxic pustuloderma 

Eosinophilic pustular folliculitis 

Erythema 

Erythema multiforme 

Fixed drug eruption 

Hirsutism 

Lichenoid dermatitis 

Mycosis fungoides 

Onychomadesis 
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Photosensitivity 

Pruritic rash 

Rash 

Stevens-Johnson syndrome 

Summary 

Toxic epidermal necrolysis 

Urticaria 

 
3.3.2.A   Acne 

1)  Summary 
a)  The prevalence of acne in patients on anticonvulsant medication compared to those in a control population was not 
different (Greenwood et al, 1983; Harman, 1967; Simpson, 1966). 

2)  Literature Reports 
a)  One long-term study has evaluated the incidence of acne in 243 patients with epilepsy receiving various anticonvulsants 
on a long- term basis. Results were compared with matched controls from a normal population of 2,176 individuals. The 
prevalence of acne or sebum excretion rate was not different in anticonvulsant treated patients as compared to the control
group, or in patients taking phenytoin as compared to those who were not taking phenytoin. However, precise information 
regarding length of anticonvulsant treatment, types of drugs administered and doses were not presented (Greenwood et al, 
1983; Harman, 1967; Simpson, 1966). 

 
3.3.2.B   Alopecia 

1)  Summary 
a)  Alopecia has been reported with carbamazepine therapy (Prod Info TEGRETOL(R) oral chewable tablets, tablets, 
suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007; Ikeda et al, 1997). 

2)  Literature Reports 
a)  Two young women developed alopecia after being treated with carbamazepine for partial seizures. One woman had 
also experienced alopecia with valproic acid. Alopecia began after 2 to 3 months of therapy. The hair loss in one woman
was described as becoming sparse mostly in the front of her head. Hair loss stopped after one woman's dose was 
decreased and the other woman was switched to phenobarbital (Ikeda et al, 1997). 

 
3.3.2.C   Dermatitis 

1)  Summary 
a)  Exfoliative dermatitis induced by carbamazepine has been reported in the literature (Prod Info TEGRETOL(R) oral 
chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007; Ford &
Bieder, 1968; Reed et al, 1982). These reactions usually resolve upon withdrawal of carbamazepine. 

 
3.3.2.D   Diaphoresis 

1)  Diaphoresis has been reported with carbamazepine therapy. Discontinuation of therapy may be necessary in some cases 
(Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended
tablets, 2007). 

 
3.3.2.E   Disorder of skin pigmentation 

1)  Alterations in skin pigmentation have been reported with carbamazepine therapy. Discontinuation of therapy may be 
necessary in some cases (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info
(R)-XR extended-release oral tablets, 2007). 

 
3.3.2.F   Drug-induced toxic pustuloderma 

1)  Toxic pustuloderma was described in a 24-year-old woman, in association with erythema multiforme, following 
carbamazepine therapy 200 milligrams daily for approximately 2 weeks. The patient improved following 4 days of therapy
wet packs and hydrocortisone topical cream; however, there was a residual post inflammatory hyperpigmentation (Commens & 
Fischer, 1988). These data suggest that carbamazepine is capable of producing pustular drug reactions. 

 
3.3.2.G   Eosinophilic pustular folliculitis 

1)  Summary 
a)  A 58-year-old male developed eosinophilic pustular folliculitis (Ofuji's disease) after taking acetaminophen and 
carbamazepine for headache and fever (Mizoguchi et al, 1998). 

2)  Literature Reports 
a)  A 58-year-old male developed eosinophilic pustular folliculitis (Ofuji's disease) after taking acetaminophen and 
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carbamazepine for headache and fever (Mizoguchi et al, 1998). Patch testing revealed carbamazepine as the offending 
drug. Initially, he experienced stomatitis and edematous erythema with papules and pustules. Two months later, he had 
edema of the upper eyelids, erythema with follicular papules and pustules on the face, neck, chest and upper back. 
Eosinophil-rich folliculitis with mononuclear cells and neutrophil infiltration was seen on biopsy. He also had a leukocytosis 
and elevated IgE. The eruptions subsided over 2 months with prednisolone 30 milligrams/day. 

 
3.3.2.H   Erythema 

1)  Although prudence suggests the withdrawal of carbamazepine following the occurrence of dermatologic reactions, not all 
reactions necessitate permanent carbamazepine (CBZ) withdrawal. Three patients developed an erythematous
their face and neck, accompanied by slight fever. Symptoms resolved within 5 to 6 days following CBZ withdrawal, and 
rechallenge with the drug several months later was uneventful (Livingston et al, 1974). 

 
3.3.2.I   Erythema multiforme 

1)  Summary 
a)  Several cases of erythema multiforme have been noted with carbamazepine therapy. Erythema nodosum has also been 
reported (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)
extended-release oral tablets, 2007; Ward, 1987; Green, 1986; Meisel & North, 1984; Reed et al, 1982; Ford & Bieder,
1968). 

2)  Literature Reports 
a)  Product selection may have a bearing on the occurrence of dermatological reactions secondary to carbamazepine. A 
38-year-old woman who had been treated with carbamazepine for several years without incident, developed erythema
multiforme a week after receiving a generic version of the drug. Symptoms resolved spontaneously one week after 
discontinuation of the drug. Because of her continuing pain from trigeminal neuralgia, carbamazepine (Tegretol(R)) was 
restarted and there was no recurrence of symptoms (Busch, 1989). 
b)  A 36-year-old woman receiving chronic carbamazepine therapy experienced facial erythema and edema after
photocopier for 2 hours. Superficial corneal burns were present one month later (Ward, 1987). 
c)  Erythema multiforme was described twice in the same patient (43-year-old woman): first in association with phenytoin 
and then with carbamazepine (Green, 1986). The patient developed a seizure disorder secondary to an intracerebral 
malignant neoplasm considered inoperable, and was given phenytoin 300 milligrams by mouth at bedtime plus oral 
betamethasone. A maculopapular rash developed 3 weeks later, which extended to much of the skin surface; erythema 
multiforme was diagnosed and phenytoin was discontinued resulting in improvement despite replacement with
carbamazepine 100 milligrams by mouth 3 times a day (PO TID). Approximately one year later, the patient again presented 
with a severe dull red maculopapular rash covering most of the body surface. Withdrawal of carbamazepine resulted in 
subsidence of symptoms, and the patient was treated with valproic acid (and betamethasone) without further adverse
sequelae. It is suggested that concurrent betamethasone therapy in this patient may have prevented a much more severe 
reaction from occurring. However, based upon data provided in this report, it is unclear if either phenytoin or 
carbamazepine were the sole cause of the erythema multiforme episodes in this patient. 
d)  Severe erythema multiforme with extreme eosinophilia was described in a 57-year-old Navajo Indian following 
carbamazepine therapy 200 milligrams by mouth 3 times a day (PO TID) for 2 months for partial seizure activity. The 
reaction occurred upon inadvertent reinstitution of drug therapy by the patient (Meisel & North, 1984). 

 
3.3.2.J   Fixed drug eruption 

1)  A case of a fixed drug eruption due to carbamazepine has also been reported (Shuttleworth & Graham-Brown, 1984).
 
3.3.2.K   Hirsutism 

1)  Isolated cases of hirsutism have been reported although a causal relationship has not been established (Prod Info 
TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets,
2007) 

 
3.3.2.L   Lichenoid dermatitis 

1)  A 75-year-old male developed a lichenoid reaction (biopsy specimens confirming lichen planus) within 2 weeks of initiation 
of carbamazepine therapy. The rash resolved 7 days after discontinuation of the drug. On rechallenge with carbamazepine,
lichenoid rash reappeared (Thompson & Skaehill, 1994). 

 
3.3.2.M   Mycosis fungoides 

1)  Summary 
a)  Mycosis fungoides-like lesions have been reported in association with carbamazepine therapy. Cases developed after 
several months of therapy and skin lesions were present without evidence of systemic symptoms. Skin biopsy generally 
revealed lymphoid infiltrates. Patients responded promptly to discontinuation of the drug and treatment with corticosteroids
(Welykyj et al, 1990; Rijlaarsdam et al, 1991). 
b)  Several different types of skin reactions have been associated with carbamazepine (CBZ), including maculopapular 
pruritic rash, erythema multiforme, light sensitive dermatitis, lichenoid eruptions and mycosis fungoides (Atkin et al, 1990; 
Rijlaarsdam et al, 1991). 

 
3.3.2.N   Onychomadesis 

1)  Summary 
a)  A possible case of onychomadesis induced by carbamazepine in a 31-year-old man with complex-partial seizures was 
reported (Mishra et al, 1989). 
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2)  Literature Reports 
a)  A possible case of onychomadesis induced by carbamazepine in a 31-year-old man with complex-partial seizures was 
reported (Mishra et al, 1989). Nail detachment and pale color were first reported following 4 months of therapy. Following 
discontinuation of carbamazepine, fingernails eventually grew back but had a mild bluish hue. 

 
3.3.2.O   Photosensitivity 

1)  Photosensitivity reactions have been reported with carbamazepine therapy. Discontinuation of therapy may be necessary in 
some cases (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)
extended-release oral tablets, 2007). 

 
3.3.2.P   Pruritic rash 

1)  Purpura has been reported with carbamazepine therapy. Discontinuation of therapy may be necessary in some cases (Prod 
Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended
tablets, 2007). 

 
3.3.2.Q   Rash 

1)  Summary 
a)  Reactions including erythematous and pruritic rashes have occurred. Concomitant rashes and blood dyscrasias have 
also been reported associated with carbamazepine therapy (Prod Info TEGRETOL(R) oral chewable tablets,
suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007; Cates & Powers, 1998).

2)  Literature Reports 
a)  Thirty-three out of 335 (9.9%) children with epilepsy, who were treated with carbamazepine developed a skin rash. 
Rash was more frequent in children over 6 years old, and appeared on the average, within 2 weeks of initiation of therapy
(Konishi et al, 1993). 
b)  A case of a generalized, pruritic, erythematous rash, which developed after 3 months of carbamazepine therapy, has 
been reported. Over the course of a month, this rash developed into florid lichenoid lesions. Biopsy revealed
hyperkeratosis, localized acanthosis and the presence of eosinophilic infiltrates. Gradual resolution of the lesions occurred 
following discontinuation of the drug and treatment with betamethasone cream (Atkin et al, 1990). 
c)  Prednisone 40 milligrams daily was effective in treating carbamazepine-induced skin rash in 3 patients
unresponsive to other anticonvulsants. Gradual tapering of prednisone followed by discontinuation successfully enabled 
carbamazepine to be continued in 2 patients. The third patient again experienced a rash after prednisone withdrawal, but 
had a permanent response to another course of prednisone therapy after 6 weeks of tapering (Vick, 1983).
d)  Rashes were described in 3 patients who received treatment with carbamazepine. A 75-year-old man who had been
receiving carbamazepine 800 milligrams (mg) daily for 2 weeks for treatment of trigeminal neuralgia developed a pruritic 
rash, which rapidly became widespread and involved the limbs. Lichenoid papules were present on his wrists and the 
dorsal surfaces of his feet. Carbamazepine therapy was discontinued with notable improvement in the rash and pruritus 
within 7 days. The patient was rechallenged with 800 mg/day of carbamazepine and within 24 hours pruritus developed; 7 
days later, a red, scaly, itchy rash appeared, which was most prominent in light-exposed areas. Two other
developed an exfoliative eczema, which subsequently disappeared when carbamazepine therapy was discontinued 
(Roberts & Marx, 1981). 
e)  A skin reaction occurred in a 63-year-old male with a previous history of dermatological disease. During
therapy, an eruption developed which was identical to his previous eczema. In 3 months, a non-irritant rash of an entirely 
different nature developed in his right scapular region and was associated with pain and malaise. The patient also 
developed an eruption of heliotrope color affecting the eyelids, eyebrows, elbows, and wrists. The clinical picture
suggestive of either lupus erythematosus or dermatomyositis. Upon discontinuation of the drug the patient recovered 
spontaneously. There was prompt recurrence of the skin reaction when therapy was restarted (Simpson, 1966).

 
3.3.2.R   Stevens-Johnson syndrome 

1)  Summary 
a)  Carbamazepine therapy has been associated with serious and sometimes fatal dermatologic reactions, including 
Stevens-Johnson Syndrome (SJS). Over 90% of the patients experience these reactions within the first few months of
carbamazepine therapy. These reactions occurred at an estimated rate of 1 to 6 per 10,000 new users with mainly 
Caucasian populations, but the risk in some Asian countries is estimated to be about 10 times higher. There is
correlation between the risk of developing these reactions and the presence of human leukocyte antigen
B*1502) allele, an inherited allelic variant of the HLA-B gene, among patients of Asian ancestry, particularly, Chinese 
ancestry. Based on a case control study, there is an absolute risk of 5% for TEN/Stevens Johnson Syndrome in
B*1502 positive patients on carbamazepine. Individuals not of Asian origin (eg, Caucasians, African-Americans, Hispanics, 
and Native Americans) generally are not HLA-B*1502 positive, yet, are still at risk for fatal dermatologic reactions. 
Genetically at-risk patients should be screened prior to receiving carbamazepine. Careful assessment of the
should be conducted among patients tested positive for the allele prior to initiation of carbamazepine. Patients who have 
been taking carbamazepine for more than a few months (including HLA-B*1502 positive Asians) are at low risk of SJS 
(Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR
oral tablets, 2007; US Food and Drug Administration, 2007). 

2)  Human Leukocyte Antigen-B*1502 (HLA-B*1502) Positive 
a)  Human leukocyte antigen-B*1502 (HLA-B*1502) allele is common in Asians including South Asian Indians. The 
prevalence of HLA-B*1502 is not known for all regions of Asia. The following are known HLA-B*1502 positive prevalence 
rates in some regions of Asia: greater than 15% in Hong Kong, Thailand, Malaysia, and parts of the Philippines; about 10% 
in Taiwan; 4% in North China; 2% to 4% in South Asians, including Indians but may be higher in some groups;
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than 1% in Japan and Korea. Individuals not of Asian origin (eg, Caucasians, African-Americans, Hispanics, and Native 
Americans) generally are not HLA-B*1502 positive (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 
2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007). 

3)  Literature Reports 
a)  Short-term therapy with carbamazepine has been associated with Stevens Johnson Syndrome (SJS)
epidermal necrolysis (TEN) in a case-control study and appears to be a risk factor. Twenty- one cases were reported with 
either SJS or TEN following a range of therapy of 2 to 4 weeks. The risk is largely confined to the start of carbamazepine 
therapy (Rzany et al, 1999). 
b)  Stevens-Johnson syndrome (erythema multiforme major) was described in a 22-year-old male following
4 weeks of carbamazepine therapy (200 milligrams by mouth 3 times a day). At that time, the patient presented with skin 
rash, fever, chills, and sore throat of three days duration; carbamazepine as well as previous (lithium and haloperidol) were 
discontinued; however, the rash progressed to multiple confluent bullous lesions about the face, shoulders, and the oral 
mucosa. A maculopapular rash extended over the rest of the thorax, anteriorly and posteriorly, and to the legs
Stevens-Johnson syndrome was diagnosed and the patient was eventually treated intensively with IV fluids and steroids. 
The patient recovered following several months of hospitalization. However, based upon data presented, it is difficult to 
ascertain if carbamazepine was the cause of this patient's skin reaction (Fawcett, 1987). 
c)  Cases of exfoliative dermatitis, including Steven's-Johnson syndrome, have been reported in patients receiving 
carbamazepine (CBZ). Generally these patients have been successfully treated with steroids and discontinuation of CBZ 
with recovery occurring within 3 weeks (Hoang-Xuan et al, 1990); (Vaillant et al, 1989)(Pagliaro & Pagliaro,

 
3.3.2.S   Summary 

1)  Various dermatologic reactions have been associated with carbamazepine use in an estimated 4% of treated patients. The 
onset generally occurs at approximately 1 month (range 2 weeks to 5 months) after starting therapy. Reactions include 
erythematous and pruritic rashes, urticaria, toxic epidermal necrolysis, Stevens-Johnson syndrome, photosensitivity
alterations in skin pigmentation, exfoliative dermatitis, erythema multiforme and nodosum, purpura, alopecia, and diaphoresis.
Hirsutism has been reported in isolated cases. In addition, toxic pustuloderma and onychomadesis were each reported in 1 
case. Cases of exfoliative dermatitis induced by carbamazepine have been reported in the literature. These reactions usually 
resolve upon withdrawal of carbamazepine. Other reactions such as mild erythema may resolve even with continued therapy.

 
3.3.2.T   Toxic epidermal necrolysis 

1)  Summary 
a)  Carbamazepine therapy has been associated with serious and sometimes fatal dermatologic reactions, including toxic 
epidermal necrolysis (TEN). Over 90% of the patients experience these reactions within the first few months of
carbamazepine therapy. These reactions occurred at an estimated rate of 1 to 6 per 10,000 new users with mainly 
Caucasian populations, but the risk in some Asian countries is estimated to be about 10 times higher. There is
correlation between the risk of developing these reactions and the presence of human leukocyte antigen
B*1502) allele, an inherited allelic variant of the HLA-B gene, among patients of Asian ancestry, particularly, Chinese 
ancestry. Based on a case control study, there is an absolute risk of 5% for TEN/Stevens Johnson Syndrome in
B*1502 positive patients on carbamazepine. Individuals not of Asian origin (eg, Caucasians, African-Americans, Hispanics, 
and Native Americans) generally are not HLA-B*1502 positive, yet, are still at risk for fatal dermatologic reactions. 
Genetically at-risk patients should be screened prior to receiving carbamazepine. Careful assessment of the
should be conducted among patients tested positive for the allele prior to initiation of carbamazepine. Patients who have 
been taking carbamazepine for more than a few months (including HLA-B*1502 positive Asians) are at low risk of TEN 
(Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR
oral tablets, 2007; US Food and Drug Administration, 2007). 

2)  Literature Reports 
a)  Toxic epidermal necrolysis was reported in a 5 year-old male following treatment with carbamazepine. The patient had 
a history of epileptic seizures treated with carbamazepine 100 mg/day. Titration of carbamazepine was by
100 mg weekly. Three weeks later, (1 day after the last increment) the patient was admitted to the hospital with complaints 
of malaise, fever, and erythematous rash on his face and neck. Carbamazepine was immediately discontinued and an 
antihistamine with methylprednisolone 2 mg/kg/day was initiated. His rash and bullae continued to spread,
his body within 24 hours and the patient was transferred to the pediatric ICU. Both the antihistamine and 
methylprednisolone were discontinued. IV immunoglobulin 1 g/kg/day was given for 2 days along with aggressive fluid 
replacement, enteral and parenteral nutrition , and appropriate infection and wound management. On day 4, his blood 
cultures were positive for Escherichia coli, which was treated with cefotaxime and amikacin. A 3-day course of granulocyte 
colony-stimulating factor was initiated. From day 10, no new lesions occurred. On day 37 of hospitalization, all wounds 
epithelialized and the patient was discharged (Sevketoglu et al, 2009). 
b)  A suspected case of Lyell's syndrome was reported in a 52-year-old male treated with carbamazepine for trigeminal 
neuralgia. The patient received 200 milligrams (mg) 3 times daily for 15 days and developed a pruritic rash
dryness of the oral mucosa. After a 2 day interval, a single 200 mg dose was administered resulting in general weakness, 
headache and fever with a general exudative erythema. The patient then developed icterus, hepatomegaly and 
hemorrhage. Tachycardia, hypotension, and respiratory difficulty ensued. Complete epidermal necrolysis subsequently
followed. Laboratory findings were consistent with those of Lyell's syndrome. The patient also developed staphylococcal 
septicemia. He was treated with corticosteroids, antihistamines and antibiotics with complete recovery (Mutina & 
Khramtsova, 1976). 

3)  Human Leukocyte Antigen-B*1502 (HLA-B*1502) Positive 
a)  Human leukocyte antigen-B*1502 (HLA-B*1502) allele is common in Asians including South Asian Indians. The 
prevalence of HLA-B*1502 is not known for all regions of Asia. The following are known HLA-B*1502 positive prevalence 
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rates in some regions of Asia: greater than 15% in Hong Kong, Thailand, Malaysia, and parts of the Philippines; about 10% 
in Taiwan; 4% in North China; 2% to 4% in South Asians, including Indians but may be higher in some groups;
than 1% in Japan and Korea. Individuals not of Asian origin (eg, Caucasians, African-Americans, Hispanics, and Native 
Americans) generally are not HLA-B*1502 positive (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 
2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007). 

 
3.3.2.U   Urticaria 

1)  Urticaria has been reported with carbamazepine therapy. Discontinuation of therapy may be necessary in some cases (Prod 
Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended
tablets, 2007). 

 
3.3.3   Endocrine/Metabolic Effects 

Acute intermittent porphyria 

Body temperature above normal 

Hyperhomocysteinemia 

Hypocalcemia 

Hyponatremia 

Hypophosphatemia 

Hypothyroidism due to drugs 

Lipids abnormal 

Male sex hormones - serum level - finding 

Porphyria 

Summary 

Syndrome of inappropriate antidiuretic hormone secretion 

Vitamin D deficiency 

Weight gain 

 
3.3.3.A   Acute intermittent porphyria 

See Drug Consult reference: DRUGS CONSIDERED UNSAFE- ACUTE PORPHYRIAS 
 
3.3.3.B   Body temperature above normal 

1)  A case of recurrent fever was reported in a 62-year-old woman who was receiving carbamazepine 800 milligrams/day for 
control of epilepsy. The patient's fever began 2 days after the first dose of carbamazepine and spiked to 40 degrees C twice 
daily. Carbamazepine therapy was discontinued and the fever ceased. Carbamazepine was reintroduced at a lower dose and 
fever recurred; however, they were not as high as before. The patient's dose was again raised to 800 milligrams/day and the 
fever returned to 40 degrees C twice daily. When the medication was discontinued the second time the fever again disappeared 
(Stewart et al, 1980). 

 
3.3.3.C   Hyperhomocysteinemia 

1)  In a study of 60 adolescent epileptic patients (aged 14 to 18 years), a one-year course of carbamazepine or valproate 
therapy was found to produce significantly higher plasma concentrations of homocysteine. this was compared with
levels prior to therapy and compared with levels in a healthy age- and sex-matched control group (n=63; p less than 0.01, both 
comparisons). the finding of hyperhomocysteinemia held true with both fasting and post- methionine homocysteine 
measurements. For the patients taking carbamazepine or valproate, serum concentrations of folate and plasma
phosphate (PLP) were significantly decreased with respect to pre- treatment values and to values in the control group (p less 
than 0.01, folate; p less than 0.001, PLP). Levels of vitamin B12 and erythrocyte folate remained in the normal range (Verrotti et 
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al, 2000a). 
 
3.3.3.D   Hypocalcemia 

1)  In a study of 21 epileptic patients, hypocalcemia, hypophosphatemia, and elevated serum alkaline phosphatase levels were 
noted (Hoikka et al, 1984). 

 
3.3.3.E   Hyponatremia 

1)  Summary 
a)  The significant antidiuretic actions of carbamazepine have resulted in water intoxication and hyponatremia in adults and 
children. Hyponatremia was demonstrated in 4% to 21.7% of patients receiving carbamazepine. Hyponatremia was more
likely to occur in older patients (Dong et al, 2005; Prod Info Tegretol(R), 2002b; Kamiyama et al, 1993; Lampl et al, 1991; 
O'Griofa & Voris, 1991; Rajantie et al, 1984; Hoikka et al, 1984; Kalff et al, 1984; Yeung Laiwah et al, 1983; Koivikko & 
Valikangas, 1983; Uhde & Post, 1983; Byrne et al, 1979; Ashton et al, 1977; Stephens et al, 1977; Henry et al, 1977). The 
incidence of hyponatremia appears to be lower with carbamazepine use as compared with the use oxcarbazepine (Dong
al, 2005). In a case report, a woman experienced tonic-clonic seizures secondary to carbamazepine-induced hyponatremia 
(Kuz & Manssourian, 2005). 

2)  Incidence: 4% to 21.7% (Dong et al, 2005; Lahr, 1985; Kalff et al, 1984) 
3)  The results of one study indicate that oxcarbazepine use is associated with a greater incidence of hyponatremia as 
compared with the use of carbamazepine. In a cross-sectional study, the sodium levels of patients receiving treatment with 
either oxcarbazepine (n=97; mean age, 36.3 years) or carbamazepine (n=451; mean age, 38.2 years) were evaluated for the
presence of hyponatremia. Hyponatremia was defined as a sodium level less than or equal to 134 milliequivalents/liter (mEq/L); 
severe hyponatremia was defined as a sodium level less than or equal to 128 mEq/L. Hyponatremia was observed in a 
significantly greater number of oxcarbazepine-treated patients, as compared with those receiving carbamazepine therapy 
(29.9% (29/97) vs 13.5% (61/451), respectively; p less than 0.0001). The incidence of severe hyponatremia was also higher in
the oxcarbazepine group as compared with the carbamazepine group (12.4% (12/97) vs 2.8%(13/451), respectively). Severe 
hyponatremia accounted for 41% (12/29) of all hyponatremia cases in oxcarbazepine-treated patients, while only accounting for 
21.3% (13/61) of all hyponatremia cases reported in patients receiving carbamazepine therapy (p less than 0.0001). The
investigators also found that, for both groups, hyponatremia was more likely to occur in older patients. Hyponatremia was 
observed in 62.2% and 20.6% of oxcarbazepine- and carbamazepine-treated patients 40 years of age or older, as compared 
with 10% and 7.9% of oxcarbazepine- and carbamazepine-treated patients less than 40 years of age, respectively (p
0.0001, both values) (Dong et al, 2005). 
4)  In a case report, a 44-year-old woman experienced new-onset, tonic-clonic seizures secondary to hyponatremia after taking 
a larger than her usual dose of carbamazepine. Concomitant medications include paroxetine, risperidone, buspirone, nadolol, 
and hydroxyzine. The night before the seizures she took double the bedtime dose of carbamazepine (1200 milligrams (mg) 
instead of 600 mg). The next day, symptoms experienced were faintness, dizziness, light-headedness, and the sensation
blood rushing to her head and immediately prior to seizures were vision "began narrowing" and loss of consciousness. In the 
emergency room, serum sodium concentration was 122 milliequivalent/liter and serum carbamazepine was 11.3 
microgram/milliliter. Past medical history includes a similar event after she took a large dose of carbamazepine (Kuz & 
Manssourian, 2005). 
5)  Sixty patients receiving carbamazepine and 61 age-matched controls were studied to determine the prevalence of
hyponatremia. There was a significant difference between the mean serum sodium levels of the subjects (138.8+/
milliequivalents/liter) and the controls (141.7+/-0.4 milliequivalents/liter). Thirteen (21.7%) of the subjects, but none of the 
controls, had sodium levels less than 135 milliequivalents/liter. The risk of hyponatremia increased with age and
serum level (Lahr, 1985). 
6)  In 1 study, hyponatremia was demonstrated in 28 of 674 (4%) of patients receiving carbamazepine for seizure. Of these 
patients, 113 were on carbamazepine monotherapy and 460 were receiving carbamazepine in combination with other 
anticonvulsant medications. Of the 23 patients available for long-term follow- up, 10 were consistently hyponatremic and
remainder were intermittently hyponatremic. All patients who developed hyponatremia were receiving carbamazepine; only 2 of 
these were on monotherapy. In all patients, the hyponatremia was slight and did not cause clinical symptoms (Kalff et al, 1984).

 
3.3.3.F   Hypophosphatemia 

1)  In a study of 21 epileptic patients, hypocalcemia, hypophosphatemia, and elevated serum alkaline phosphatase levels were 
noted (Hoikka et al, 1984) 

 
3.3.3.G   Hypothyroidism due to drugs 

1)  One study found that carbamazepine and oxcarbazepine both decrease serum thyroxine (T4) and free thyroxine (FT4) in 
girls with epilepsy. These effects were reversible upon discontinuation of therapy. Patients, between the ages of
years, were compared to 54 age-matched controls. Mean T4 and FT4 levels in patients receiving carbamazepine (n=19) was 
11.5 nM and 70.2 nM compared to 14.4 nM and 96.6 nM in the control group (p less than 0.01 and 0.001, respectively). Mean 
T4 and FT4 in patients receiving oxcarbazepine (n=18) were 11.3 nM and 74.9 nM (p less than 0.001 for both measures when
compared control). Thyrotropin and free triiodothyronine levels were not significantly different. A second evaluation, taken a 
mean of 5.8 years later, was performed. Thyroid hormone levels in patients who had discontinued therapy (10 carbamazepine 
patients and 10 oxcarbazepine patients) did not significantly differ from the controls. Patients had been off therapy for a mean of 
5 and 4.8 years, respectively (Vainionpaa et al, 2004). 
2)  Carbamazepine may increase the hepatic clearance of thyroid hormones as well as having an inhibitory effect at the 
hypothalamic level. The effect of carbamazepine on thyroid function was examined in 40 epileptic patients. Average serum 
levels of thyroxine, free thyroxine and thyroxine binding globulin were decreased at both 2 and 12 months following the start of 
therapy; low serum thyroxine and free thyroxine concentrations were also found after long-term therapy. No patients 

Page 18 of 179MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.27, page 18

Case 3:09-cv-00080-TMB     Document 78-33      Filed 03/24/2010     Page 18 of 179



demonstrated clinical signs of hypothyroidism. Thyrotropin levels were not changed although the response to thyrotropin
releasing hormone increased slightly. The decreased thyroid function tests did not correlate with serum carbamazepine levels 
(Prod Info Tegretol(R), 2002b; Isojarvi et al, 1989). 

 
3.3.3.H   Lipids abnormal 

1)  Significant increases in atherogenic lipids (total cholesterol, very-low-density lipoprotein (VLDL), LDL, and triglycerides) were 
noted after 3 months of carbamazepine therapy in a prospective study of children with partial epilepsy. Over a 12
29 children (mean age 7.3 years (yr); range 3 to 12 yr; 16 male) were enrolled within 48 hours of presentation
seizures, placed on carbamazepine monotherapy, and followed up monthly for 3 months to study the effect of carbamazepine 
therapy on serum lipids. Family histories, weight, height, and body mass index were recorded. Participants were started on 
carbamazepine at a dose of 10 mg/kg per day, with doses increased by 5 mg/kg per day if required, up to a maximum dose of 
30 mg/kg/day. Participants were advised against dietary changes. After 12 hours of fasting, venous blood samples for serum 
lipid levels were taken. Participants were monitored monthly and compliance was noted. Blood samples were obtained at 3 
months for lipid profiles and carbamazepine levels. Correlation of lipid levels with carbamazepine was determined by coefficient 
of correlation. A p-value of less than 0.05 was taken as significant. Results for the study participants were analyzed to
liver function tests and lipid levels. Baseline lipid and liver function levels were compared with 3-month findings. Cholesterol 
increased 10% during the study period with mean total cholesterol at baseline 130.6 +/- 27.4 mg/dL and 144.8 +/
3 months (p=0.018). Significant increases were also noted in LDL, VLDL, total cholesterol/HDL ratio, and LDL/HDL ratio levels. 
There was no significant change in HDL levels, alkaline phosphate or serum glutamine transaminase. At 3 months of
the mean dose of carbamazepine was 10.3 +/- 1.1 mg/kg per day, and the mean carbamazepine levels were 6.5 +/
mcg/dL. There was no correlation of carbamazepine level with lipid levels at 3 months, and no correlation was found between 
the change in lipids and carbamazepine levels. Lipid monitoring should be advised for high-risk patients on carbamazepine 
therapy. Long-term implications of increased risk of atherosclerosis needs further study (Aggarwal et al, 2009).
2)  In a study evaluating lipids in children and adolescents receiving carbamazepine (n=14), valproic acid (n=20), or 
phenobarbital (n=20), serum lipid and lipoprotein levels returned completely to normal at 1 to 1.5 years after therapy was
discontinued (Verrotti et al, 1998). During therapy patients receiving carbamazepine demonstrated increased levels of total 
cholesterol, triglycerides, low-density lipoprotein cholesterol, and high-density lipoprotein as compared to a control group 
(n=110) (all p less than 0.01). Children receiving valproic acid had low triglycerides (p less than 0.05) and low
lipoproteins (p less than 0.05) and high levels of high-density lipoproteins (p less than 0.01) as compared to the control
Children receiving phenobarbital had high concentrations of total cholesterol and low-density lipoprotein cholesterol and low 
concentrations of triglycerides as compared to the control group (all p less than 0.01). 
3)  Carbamazepine was shown to adversely affect serum lipids in a study comparing 57 healthy children to 23
treated children (Sozuer et al, 1997). The carbamazepine-treated children had significantly higher levels of mean
cholesterol (p less than 0.01), mean low-density lipoprotein (p less than 0.005), and mean total cholesterol/high
lipoprotein (p less than 0.05). 
4)  High-density lipoprotein cholesterol levels were significantly elevated in epileptic children receiving carbamazepine, as well 
as phenobarbital and valproic acid (Heldenberg et al, 1983); however, this effect may be protective against the risk of coronary 
heart disease. 
5)  The effects of valproic acid, carbamazepine or phenobarbital on serum lipids, lipoproteins and apolipoproteins were 
examined in 101 epileptic patients and 75 age-matched controls (Calandre et al, 1991). Patients treated with carbamazepine 
demonstrated significantly higher high-density lipoprotein and apolipoprotein A concentrations. The total cholesterol/HDL
cholesterol ratio was also significantly lower in patients receiving carbamazepine. The change in serum lipid profile did not 
correlate with drug concentrations or with duration of therapy. 

 
3.3.3.I   Male sex hormones - serum level - finding 

1)  Antiepileptic agents have been associated with changes in serum concentrations of male reproductive hormones. When 
compared to healthy controls (n=41), carbamazepine treated men with partial epilepsy (n=15) had lower serum
dehydroepiandrosterone sulfate concentrations (3068 ng/mL for controls versus 1952 ng/mL for carbamazepine; p less than 
0.001). No statistically significant differences in dehydroepiandrosterone levels were detected between controls and 
oxcarbazepine treated (n=18) or valproic acid treated (n=27) men with generalized epilepsy. It was also found that men in the
valproic acid group had higher androstenedione levels (5.9 ng/mL) when compared to the control group (2.2 ng/mL; p less than 
0.001) whereas the other arms did not. Serum testosterone, sex hormone binding globulin, free androgen index, luteinizing 
hormone, follicle stimulating hormone, prolactin and inhibin B measurements were not statistically significantly
all 4 groups. Whether the differences in reproductive hormones are epilepsy-induced changes or antiepileptic agent
changes remains to be determined (Isojarvi et al, 2004). 
2)  Reproductive hormone levels in men with epilepsy may be affected by use of valproic acid or carbamazepine,
effect shown by oxcarbazepine at high doses. In valproate-treated men (n=21), androstenedione levels were significantly
increased compared with controls (n=25) (p less than 0.001), and more than half of the cohort taking valproate (57%) had 
serum concentrations of testosterone, androstenedione, or dehydroepiandrosterone (DHEA) above the reference range (p less 
than 0.001). Follicle stimulating hormone levels were abnormally low in valproate- treated men (p less than 0.05). Among
carbamazepine-treated men (n=40), serum concentrations of DHEA were low (p less than 0.001) and sex hormone
globulin (SHBG) levels were high (p less than 0.05). In men taking high doses of oxcarbazepine (900 mg/day
concentrations of testosterone, luteinizing hormone, and SHBG were high (p=0.008, p=0.02, p=0.005, respectively). The 
authors noted that serum insulin levels were high across all groups (Rattya et al, 2001). 
3)  Carbamazepine and (to a lesser extent) valproic acid were found to alter serum concentrations of sex hormones in
male epileptic patients (aged 15 to 18 years; n=48) treated at least 2 years with these drugs; however, serum levels were not 
permanently changed and soon after the drugs were withdrawn, hormone levels normalized (Verrotti et al, 2000). Compared 
with concentrations in normal healthy male controls, subjects treated with carbamazepine monotherapy (n=20) had
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levels of free testosterone (FT) (p less than 0.05) and dehydro- epiandrosterone sulphate (DHEAS) (p less than 0.001); 
concentrations of sex hormone-binding globulin were significantly increased (p less than 0.01). Subjects treated with valproic 
acid monotherapy (n=18) had insignificantly decreased levels of FT and DHEAS. Subjects on combination carbamazepine and 
valproic acid (n=10) had the same significant alterations as those on carbamazepine monotherapy. At least four months
withdrawal of these drugs, all values had returned to normal. Levels of testosterone, luteinizing hormone, follicle stimulating 
hormone, and prolactin were normal throughout the study. 

 
3.3.3.J   Porphyria 

1)  Carbamazepine has been associated with the development of nonhereditary acute porphyria, similar to acute intermittent 
porphyria, in a 38-year-old male during treatment of epilepsy. Carbamazepine reportedly produces direct suppressant effects 
on the enzyme uroporphyrinogen I synthase. Decreases in this enzyme are also present in hereditary acute intermittent 
porphyria (Yeung Laiwah et al, 1983). 

 
3.3.3.K   Summary 

1)  The significant antidiuretic actions of carbamazepine have resulted in water intoxication and hyponatremia in adults and 
children. Hyponatremia was demonstrated in 4% to 21.7% of patients receiving carbamazepine. Hyponatremia was more
to occur in older patients (Dong et al, 2005; Prod Info Tegretol(R), 2002b; Kamiyama et al, 1993; Lampl et al, 1991; O'Griofa
Voris, 1991; Rajantie et al, 1984; Hoikka et al, 1984; Kalff et al, 1984; Yeung Laiwah et al, 1983; Koivikko & Valikangas, 1983; 
Uhde & Post, 1983; Byrne et al, 1979; Ashton et al, 1977; Stephens et al, 1977; Henry et al, 1977). In a study of 60 adolescent 
epileptic patients, hyperhomocystinemia was reported (Verrotti et al, 2000a). Reproductive hormone levels in men with epilepsy 
may be affected by carbamazepine use (Rattya et al, 2001). Soon after the drug is withdrawn, the hormone levels
normal (Verrotti et al, 2000). Serum calcium concentrations and 25-hydroxyvitamin D levels were found to be significantly lower 
in mentally retarded patients and patients on chronic carbamazepine monotherapy (Rajantie et al, 1984). In a study of 21 
epileptic patients, hypocalcemia, hypophosphatemia, and elevated serum alkaline phosphatase levels were noted (Hoikka et al, 
1984). Carbamazepine may increase the hepatic clearance of thyroid hormones as well as having an inhibitory
hypothalamic level(Prod Info Tegretol(R), 2002b; Isojarvi et al, 1989). Carbamazepine has been shown to adversely affect 
serum lipids and lipoprotein levels in children (Prod Info Tegretol(R), 2002b; Verrotti et al, 1998) (Souzuer et al, 1997)(Aggarwal 
et al, 2009). Syndrome of inappropriate antidiuretic hormone secretion has been reported (Prod Info Tegretol(R), 2002b).
2)  There have been case reports of recurrent fever (Stewart et al, 1980), nonhereditary acute porphyria, similar to acute 
intermittent porphyria (Yeung Laiwah et al, 1983), and weight gain (Lampl et al, 1991). 

 
3.3.3.L   Syndrome of inappropriate antidiuretic hormone secretion 

1)  Syndrome of inappropriate antidiuretic hormone secretion has been reported (Prod Info Tegretol(R), 2002b).
 
3.3.3.M   Vitamin D deficiency 

1)  A 2-year cross-sectional and retrospective study reported lower 25-hydroxy vitamin D serum levels in prepubertal children 
treated with carbamazepine when compared to children treated with valproic acid and controls. Sixty-six children treated with 
antiepileptics (carbamazepine: 20 boys, 13 girls; mean age 9.7 +/-1.6 years; valproic acid: 17 boys, 16 girls; mean age 8.8
years) were compared to age- and sex-matched controls (13 boys, 9 girls; mean age 8.9 +/- 2.3 years). Mean length of 
treatment was 35.52 +/- 12.84 months for carbamazepine and 33.72 +/- 15 months for valproic acid. Serum 25
D levels in patients treated with carbamazepine were significantly lower than those of patients treated with valproic acid
controls (9.8 +/- 3.6 micrograms per liter (mcg/L), 15.1 +/- 3.5 mcg/L, and 16.6 +/- 4.7 mcg/L, respectively; p<0.05 for 
carbamazepine) (Kumandas et al, 2006). 
2)  Serum calcium concentrations and 25-hydroxyvitamin D levels were reported to decrease in mentally retarded patients 
receiving carbamazepine, as compared to a control group. Alkaline phosphatase levels were higher in patients treated
carbamazepine and administration of vitamin D in the diet abolished the syndrome. It is suggested that hypovitaminosis D may 
occur during long-term carbamazepine treatment especially if other risks for vitamin D deficiency exist (Rajantie et al, 1984).
3)  Bone mineral metabolism was studied in 21 epileptic patients on chronic carbamazepine monotherapy at a mean daily dose 
of 505 milligrams. In 3 cases, hypocalcemia was identified; hypophosphatemia was noted in 1 patient and 4 patients 
demonstrated elevated serum alkaline phosphatase levels. Serum 25-hydroxyvitamin D levels were significantly lower than in
controls. No significant difference was noted in bone mineral density or in the amount of trabecular bone between patients and 
controls. Two patients were found to have histological evidence of osteomalacia (Hoikka et al, 1984). 

 
3.3.3.N   Weight gain 

1)  Weight gain induced by carbamazepine has been reported in 4 adolescent patients taking the drug at usual therapeutic 
doses for control of seizures. Over a 2-month period, all patients developed an increase in appetite with concomitantly 
increased food intake; body weight increased by 7 to 15 kilograms. Dietary restriction was ineffective in achieving weight loss
while the patients remained on the drug; a return to original body weight was achieved 2 to 3 months following discontinuation 
of the drug (Lampl et al, 1991). 

 
3.3.4   Gastrointestinal Effects 

Diarrhea 

Disease of mouth 
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Disorder of gastrointestinal tract 

Gastrointestinal tract finding 

Nausea and vomiting 

Pancreatitis 

 
3.3.4.A   Diarrhea 

1)  Summary 
a)  Several cases of intractable diarrhea have been reported with therapeutic carbamazepine therapy (Prod Info Tegretol
(R), 2002b; Mahajan et al, 1997; Iyer et al, 1992). 

2)  Literature Reports 
a)  An 8-year-old boy with Lennox-Gastaut syndrome developed protracted watery diarrhea while receiving carbamazepine 
(Mahajan et al, 1997). The diarrhea started approximately 3 weeks after beginning carbamazepine. A random colonic
biopsy was consistent with the diagnosis of LYMPHOCYTIC COLITIS. No improvement was noted after a 12
of sulfasalazine. The diarrhea gradually resolved over a 2-month period while the carbamazepine was tapered off.
b)  Three cases of intractable diarrhea were reported following initiation of carbamazepine therapy (Iyer et al, 1992). In all 
three cases, the patients experienced frequent loose stools approximately one week after starting carbamazepine; no 
abdominal pain or discomfort were noted, and antidiarrheal medications were ineffective. The diarrhea ceased after 
carbamazepine was discontinued. 

 
3.3.4.B   Disease of mouth 

1)  Summary 
a)  Dryness of the mouth and pharynx, glossitis, stomatitis, and loss of taste have been reported in patients receiving 
carbamazepine therapy (Prod Info Tegretol(R), 2002b). 

 
3.3.4.C   Disorder of gastrointestinal tract 

1)  Summary 
a)  Constipation, abdominal cramps, and anorexia have been reported in patients receiving carbamazepine therapy (Prod 
Info Tegretol(R), 2002b). 

 
3.3.4.D   Gastrointestinal tract finding 

1)  Nausea and vomiting are two of the most frequent adverse effects associated with carbamazepine therapy; these effects 
usually occur during the initiation of therapy. Diarrhea, constipation, abdominal cramps, anorexia, and dryness of the mouth and 
pharynx, glossitis, stomatitis, pancreatitis, and loss of taste have been reported in patients receiving carbamazepine

 
3.3.4.E   Nausea and vomiting 

1)  Summary 
a)  Nausea and vomiting are two of the most frequent adverse effects associated with carbamazepine therapy; these 
effects usually occur during the initiation of therapy (Prod Info Tegretol(R), 2002b). 

 
3.3.4.F   Pancreatitis 

1)  Summary 
a)  Pancreatitis has been reported in one case during carbamazepine therapy (Soman & Swenson, 1985).

2)  Literature Reports 
a)  A 73-year-old female receiving carbamazepine 200 mg twice a day for partial seizures developed nausea, fatigue, 
anorexia, malaise, headache, and increased thirst 4 weeks after starting therapy. Her symptoms continued to worsen
the addition of lower abdominal pain. Her serum amylase rose to 429 units/dL (normal 60 to 160). The carbamazepine was 
discontinued with an immediate decrease in symptoms. Ten days after stopping the carbamazepine, the patient's amylase 
was 172 units/dL and the patient was free of symptoms (Soman & Swenson, 1985). 

 
3.3.5   Hematologic Effects 

Agranulocytosis 

Aplastic anemia 

Disorder of hematopoietic structure 

Drug-induced eosinophilia 

Hematology finding 
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Hemolytic anemia 

Leukemoid reaction 

Leukopenia 

Malignant lymphoma 

Pancytopenia 

Pure red cell aplasia 

Thrombocytopenia 

 
3.3.5.A   Agranulocytosis 

1)  Summary 
a)  Agranulocytosis is one of the most severe hematologic effects. It is reported to occur 5 to 8 times more frequently in 
patients treated with carbamazepine than in the general population. While agranulocytosis is a low risk effect in the
untreated general population (6 patients/1 million population/year), a fatal case has been associated with carbamazepine 
therapy (Prod Info Tegretol(R), 2002b; Luchins, 1984; Owens et al, 1980; Hawson et al, 1980; Murphy et al, 1980). 
Agranulocytosis can occur after different periods of exposure and is not clearly related to the total dose consumed. Ten 
cases over 12 years have been reported during chronic therapy. It appears to be an idiosyncratic response (Tohen et al, 
1995; Pellock, 1998a; Owens et al, 1980). 

2)  Literature Reports 
a)  A 49-year-old asthmatic epileptic woman began receiving carbamazepine 200 milligrams three times daily for control of 
epilepsy, and within a week she developed an erythematous non-itchy rash which resolved spontaneously. The rash
recurred and was itchy 3-1/2 weeks later. Twenty days after commencing therapy, routine blood count showed a WBC of 
1.8 x 10(9)/liter with neutrophil count of 0.4 x 10(9)/liter. Three days later the patient became febrile and a WBC of 2.7 x 10
(9)/liter with 1% myelocytes but no neutrophils was seen. Carbamazepine was discontinued and a bone marrow
examination two days later showed normal cellularity with 3% promyelocytes, 25% myelocytes and 34% metamyelocytes 
and band cells and virtually no mature neutrophils. The patient made an uneventful recovery (Hawson et al, 1980).
b)  A case of fatal agranulocytosis was reported in a 48-year-old chronic schizophrenic patient after carbamazepine 200 
milligrams twice daily for 1 month for aggression (Luchins, 1984). Routine hematological monitoring was not
prior to or during carbamazepine therapy. 

 
3.3.5.B   Aplastic anemia 

1)  Summary 
a)  Aplastic anemia is one of the most severe hematological effects and it occurs rarely during carbamazepine therapy 
(Gerson et al, 1983; Donaldson & Graham, 1965). Aplastic anemia is reported to occur 5 to 8 times more frequently in
patients treated with carbamazepine than in the general population. It has also been reported during chronic therapy (27 
cases over 12 years) (Prod Info Tegretol(R), 2002b; Tohen et al, 1995; Pellock, 1998a). 

2)  Literature Reports 
a)  Aplastic anemia is one of the most severe hematologic effects. Aplastic anemia is reported to occur 5 to 8 times more 
frequently in patients treated with carbamazepine than in the general population. The risk of aplastic anemia, however, is
low with approximately 2 persons per 1,000,000 population per year likely to develop the disorder (Prod Info Tegretol(R),
2002b). 
b)  Clinically significant hematological toxicity with carbamazepine is uncommon in adults (Hart & Easton,
review indicated the occurrence of aplastic anemia in 20 patients since 1964, with leukopenia and thrombocytopenia 
occurring in about 2% of patients treated. 

1)  Monitoring - The authors suggested a conservative approach to hematological monitoring during therapy: 1) 
complete blood and platelet count performed prior to therapy; 2) CBC performed every 2 weeks for the first 2 months 
(if no abnormalities are present, CBC should be obtained quarterly or with the appearance of signs or symptoms of 
bone marrow depression); 3) if leukopenia develops, white blood cell count should be monitored at 2 week
seeking the expected return to baseline (withdrawal is indicated in the presence of WBC less than 3000/cubic 
millimeters) (Hart & Easton, 1982). 

c)  A low incidence of hematologic toxicity with carbamazepine in children has been reported (Silverstein et al, 1983).
1)  Monitoring - The authors recommend the following monitoring guidelines: 1) hemoglobin, hematocrit, WBC and 
platelet count prior to therapy, monthly for 6 months, then every 3 months; 2) obtain neutrophil, platelet and 
reticulocyte count if WBC falls less than 4000; 3) if neutrophil count decreases to 1000 to 1500/cubic millimeter, repeat 
in 2 weeks, and consider withdrawal of therapy if remains in this range (neutrophil counts below 1000
decreased dosage or drug withdrawal); 4) request hematologic consultation if depression in platelet or reticulocyte 
count occurs in addition to neutropenia (Silverstein et al, 1983). 

 
3.3.5.C   Disorder of hematopoietic structure 
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1)  Summary 
a)  Rates of blood dyscrasias per 100,000 anticonvulsant prescriptions have been reported as 2.8 for neutropenia, 0.5 for 
thrombocytopenia, and 0.5 for hemolytic anemia. These were determined using the United Kingdom Department of
Health's General Practice Research Database with 5-year records of 16,686 carbamazepine recipients. The rates did not 
differ between phenytoin, phenobarbital, carbamazepine, or valproate throughout all age groups (Blackburn et al, 1998).

 
3.3.5.D   Drug-induced eosinophilia 

1)  Summary 
a)  A slight increase of eosinophilia was reported in patients taking carbamazepine (De Marco & Melchiori, 1986).

2)  Literature Reports 
a)  A 5% increase of eosinophilia with normal leukocyte counts was reported in 653 patients taking carbamazepine for 3 to 
48 months. Blood levels ranged from 3 to 12 milligrams/milliliter (Prod Info Tegretol(R), 2002b; Perry et al, 1991; De
& Melchiori, 1986; Killian & Fromm, 1968). 
b)  A 13-year-old boy developed fever, rash, and eosinophilia (white blood cell count of 20,400 cells/cubic
eosinophils) weeks after starting carbamazepine therapy. He developed chest pain and died from uncontrollable 
dysrhythmias. Autopsy revealed severe eosinophilic myocarditis Salzman & Valderrama, 1997). 

 
3.3.5.E   Hematology finding 

1)  Hematopoietic toxicity (neutropenia, thrombocytopenia, and aplastic anemia) has been reported following therapeutic doses 
but not acute overdose. Pancytopenia, thrombocytopenia, leukopenia, leukocytosis, eosinophilia, agranulocytosis,
dyscrasia, hemolytic anemia, and pure red cell aplasia have also been reported in patients receiving carbamazepine.

 
3.3.5.F   Hemolytic anemia 

1)  Summary 
a)  CASE REPORT - Hemolytic anemia was reported in a 63-year-old male following carbamazepine administration (300 
milligrams daily for approximately 20 days). Withdrawal of the drug resulted in 

 
3.3.5.G   Leukemoid reaction 

1)  Summary 
a)  CASE REPORT - A case of leukocytosis induced by carbamazepine has been reported. A 26-year-old woman who was 
receiving carbamazepine for the treatment of epilepsy had a white blood cell count of 21.2 x 10(3)/cubic millimeter.
patient's medication was changed from carbamazepine 600 milligrams/day to phenytoin 400 milligrams/day and 
phenobarbital 120 milligrams/day and her white count decreased to a normal range. The patient experienced
ataxia and the phenytoin and phenobarbital were replaced with carbamazepine 600 milligrams/day. White blood cell counts 
performed 11 and 13 days later were significantly elevated (Murphy et al, 1980). 

 
3.3.5.H   Leukopenia 

1)  Summary 
a)  Carbamazepine may produce leukopenia in 10% of patients for whom it is prescribed. Usually the reaction is mild and 
transient although a few cases of persistent neutropenia have been described. In some patients, the reaction appears to
dose-related (Prod Info Tegretol(R), 2002b; Perry et al, 1991); (de Marco & Melchiori, 1986)(Killian & Fromm,
b)  Transient leukopenia is not an absolute indication to stop the drug although it is an indication to monitor blood counts. 
Upon continuation of therapy, the WBC has returned to normal in some patients, while in others it has fluctuated between
normal and low values. Where the drug is discontinued, the WBC returns to normal within a period of 1 week (Swanson & 
Cook, 1977). 
c)  In an evaluation of chronic leukopenia resulting from antiepileptic drug use, it was demonstrated that an
antiepileptic drug regimen was safe to continue despite asymptomatic leukopenia when the percentage of 
polymorphonuclear leukocytes (PMN) remained normal. If the absolute PMN count dropped to less than 1,000 
cells/microliter, a bone marrow aspirate should be obtained and the ratio of myeloid to erythroid precursors examined. If the
ratio is reduced, or the absolute PMN count remains less than 500, the antiepileptic agent should be discontinued 
(O'Connor et al, 1994). Several authors have suggested that carbamazepine be discontinued when the total
count is less than 3000/cubic millimeter or neutrophils are less than 1500/cubic millimeter (Hart & Eastern, 1982)(Russell et 
al, 1985). 

2)  Literature Reports 
a)  A 66-year-old woman with bipolar disorder developed an initial drop in white blood cell count to a level of 2000/cubic 
millimeter. The drug was discontinued for a 2-week period and then gradually titrated from a dose of 100 milligrams
carbamazepine daily to 800 mg daily. Although leukopenia occurred, the dosage of carbamazepine was increased each 
time the white blood cell count reached 3000/cubic millimeter. Her hematologic indices remained normal following titration 
to the therapeutic dosage (Regan, 1987). 
b)  Leukopenia and neutropenia occurred in a 27-year-old female who received carbamazepine for at least 2 years. At
time of presentation, the carbamazepine dosage was 1200 milligrams (mg)/day. A reduction in dose to 1 gram/day caused 
an increase in white cell count. The patient's dose was further reduced to 900 mg/day 21 days later, but her 
carbamazepine serum level rose and white cell count fell again. Approximately 3 months later, the patient discontinued
carbamazepine and her white cell count rose when the serum concentration of carbamazepine fell to 11 micromol/liter. This 
patient's white cell counts showed a relationship to serum concentrations of the drug. The authors suggested that it is 
important to determine if the hematologic side effects of carbamazepine are dose-related or idiosyncratic in nature
particular patient. If it is dose-related, carbamazepine can be continued provided the patient is closely monitored (Rush & 
Beran, 1984). 
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3.3.5.I   Malignant lymphoma 

1)  Summary 
a)  An 81-year-old man experienced lymphoma after 50 days of carbamazepine therapy (Lombardi et al, 1999). A case of 
pseudolymphoma induced by carbamazepine in a 78-year-old woman was reported (Sinnige et al, 1990).

2)  Literature Reports 
a)  CD30+ primary cutaneous anaplastic large-cell lymphoma was associated with carbamazepine therapy in a 13
girl. the patient started on carbamazepine, titrated to a dose of 600 mg/day, for lipothymic episodes during her first
Eight months later she was admitted for an erythematous macular eruption diagnosed as pityriasis rosea. The eruption was 
regressing, until 1 month later, the patient suddenly developed multiple painless reddish skin nodules on her neck, trunk, 
and arms. The nodules were 0.5 to 6 cm, and quickly grew and ulcerated. Histologic examination revealed epidermic
pseudoepitheliomatous hyperplasia overlying a diffuse lymphoid infiltrate of large anaplastic cells, scattered and in large 
cohesive clusters. Most of the anaplastic cells expressed the CD30/Ki-1 antigen, the TIA-1 antigen, and various T
antigens. Carbamazepine was tapered and withdrawn. Lesions regressed with radiotherapy; some untreated lesions
regressed after 4 months, though prominent scarring remained. After 3 years, the patient was healthy, with the lymphoma 
in remission (Di Lernia et al, 2001). 
b)  An 81-year-old man experienced lymphoma after 50 days of carbamazepine therapy (Lombardi et al, 1999). He
presented with fever, morbilliform pruritic rash, and jaundice with dark urine and acholic feces. He also had an enlarged 
liver and mildly enlarged spleen. Carbamazepine was discontinued. The maculopapular rash progressed
erythroderma. The patient also developed oliguria. Leukocyte count fell to 2400/cubic millimeter and hemoglobin to 6.7
grams/decaliter. The bone marrow aspirate showed anemia associated with bone marrow hypercellularity and 
dyserythropoietic changes. Lab values improved but a repeat bone marrow aspirate confirmed a low-grade lymphoma
(non-Hodgkin's) and the absence of myelodysplastic changes. 
c)  A 44-year-old woman, who was allergic to phenytoin, developed anticonvulsant hypersensitivity syndrome
pseudolymphoma after 1 month of carbamazepine therapy (Nathan & Belsito, 1998). Her symptoms included fever, 
lymphadenopathy, pneumonitis, hepatitis, and a morbilliform eruption. The skin biopsy showed atypical lymphocytes in the 
dermis that were CD-3(+), CD-30(+), and L26(-). Her symptoms resolved 3 weeks after carbamazepine discontinuation.
d)  A case of pseudolymphoma induced by carbamazepine in a 78-year-old woman was reported (Sinnige et
condition was characterized by generalized lymphadenopathy, hepatosplenomegaly, an abnormal differential white blood 
cell count, hypergammaglobulinemia and anemia with evidence of severe immune dysregulation. Withdrawal of 
carbamazepine resulted in resolution of all symptoms within a few days. 

 
3.3.5.J   Pancytopenia 

1)  Summary 
a)  Neutropenia (75 to 100 cases over 12 years) and pancytopenia (8 cases over 12 years), have been reported during 
chronic carbamazepine therapy (Tohen et al, 1995; Pellock, 1998a; Prod Info Tegretol(R), 2002b; Perry et al, 1991); (de
Marco & Melchiori, 1986)(Killian & Fromm, 1968). (Cates & Powers, 1998) reported concomitant rashes, leukopenia and 
thrombocytopenia associated with carbamazepine therapy, in 2 geriatric patients. 

 
3.3.5.K   Pure red cell aplasia 

1)  Summary 
a)  Two cases of pure red cell aplasia were reported in young girls taking carbamazepine for seizures (Tagawa et al, 1997; 
Buitendag, 1990). 

2)  Literature Reports 
a)  A case of pure red cell aplasia was reported in a 3-year-old girl taking carbamazepine 150 milligrams daily for seizure 
control. Recovery followed drug discontinuation (Buitendag, 1990). A 7-year-old girl developed pure red cell aplasia after 2 
months of carbamazepine monotherapy (Tagawa et al, 1997). She began to recover within 1 week of carbamazepine
discontinuation. 

 
3.3.5.L   Thrombocytopenia 

1)  Summary 
a)  Thrombocytopenia is an infrequent but potentially serious side effect of carbamazepine and its occurrence requires 
discontinuation of the drug. The mechanism of this effect is unknown, but has been postulated to be immunologically based 
due to the identification of carbamazepine-dependent antiplatelet antibodies (Tohen et al, 1991). Thrombocytopenia most 
often develops 2 weeks after initiating carbamazepine treatment, but there have also been cases reported during chronic 
therapy (Tohen et al, 1995; Pellock, 1998a; Ishikita et al, 1999; Prod Info Tegretol(R), 2002b); (Tohen et al,
al, 1991); (de Marco & Melchiori, 1986)(Killian & Fromm, 1968). Some cases are asymptomatic while other present with 
fever, skin rash, arthralgia or swollen joints. Recovery usually occurs within 1 week of carbamazepine discontinuation 
(Ishikita et al, 1999). There have been 31 cases reported to the manufacturer over a 12-year span (Pellock,
incidence rate for thrombocytopenia of 0.5 per 100,000 prescriptions was reported by the United Kingdom Department of 
Health's General Practice Research Database (Blackburn et al, 1998). 

2)  Literature Reports 
a)  ADULT 

1)  A 67-year-old woman, with Lennox-Gasteau syndrome, developed severe, isolated thrombocytopenia after being 
placed on a combination of carbamazepine and valproate for the treatment of generalized tonic-clonic seizures. The
patient received carbamazepine 150 milligrams (mg) per day for 7 days, 600 mg/day on day eight, and received 1200 
mg/day by day nine. On day 10, valproate 300 mg/day was added because of nonconvulsive status epilepticus. The 
valproate was discontinued 5 days later because the patient developed urticaria and a maculopapulous exanthema. 
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The thrombocyte count was 262 GIGA/L (normal: 150-360 GIGA/L) on day 5 and had dropped to 5 GIGA/L by day 15, 
at which time carbamazepine was also discontinued. The patient received two thrombocyte transfusions and her
thrombocyte count was within normal limits 3 days after the carbamazepine was discontinued. It could not be 
determine whether it was carbamazepine alone or the combination of carbamazepine and valproate that was
responsible for the severe thrombocytopenia (Finsterer et al, 2001). 
2)  Four cases of thrombocytopenia were reported in patients taking carbamazepine for bipolar disorder. In all
the drop in platelet count occurred 14 to 16 days following the initiation of therapy and resolved within 7 days of drug 
discontinuation. Carbamazepine doses in all patients were 400 to 600 milligrams daily. These cases were confounded 
somewhat by the presence of concomitant drug therapy including antipsychotics, lithium and benzodiazepines (Tohen 
et al, 1991). 
3)  A 31-year-old epileptic, female developed thrombocytopenia after receiving carbamazepine therapy for 2
The patient was admitted with diffuse purpura and ecchymoses and her platelet count was 5000/ cubic millimeter (mm
(3)). A migration inhibition factor test for carbamazepine was positive. Following withdrawal of the drug and substitution 
with phenytoin, her platelet count rose to 210,000/mm(3) (Schoenfeld et al, 1982). 
4)  In one study, 1 patient out of a total of 79 (1.5%) was reported with a platelet count of less than 80,000/cubic 
millimeter and no evidence of bruising. The average doses given in the study were 600 to 800 milligrams daily, 
although the specific dose and duration of treatment was not mentioned for this patient. After discontinuation of the 
drug, a normal platelet count was measured within 1 week (Davis, 1969). 
5)  Thrombocytopenia was reported a patient receiving carbamazepine 800 milligrams daily for trigeminal
over a 10 month period. The platelet count was 50,000/cubic millimeter and a sternal biopsy revealed elevated 
megakaryocytes with decreased platelet production. The patient's platelet count returned to normal following 
carbamazepine discontinuation (Pearce & Ron, 1968). 

b)  PEDIATRIC 
1)  A 12-year-old boy developed thrombocytopenia 10,000/cubic millimeter with petechial rash after 12 days of 
carbamazepine therapy. His platelet count recovered 7 days after withdrawal of carbamazepine and initiation of 
prednisone therapy. The boy was subsequently rechallenged with a single oral dose of carbamazepine 2.3 
milligrams/kilogram. After 4 hours he developed fever, flushing, and conjunctival hyperemia. Leukocyte counts 
increased with a left shift in the neutrophilic series. On the second day, platelet counts decreased and eosinophils 
increased. Levels of platelet glycoprotein IIb/IIIa or Ib were detected in plasma (Ishikita et al, 1999). 
2)  A 12-year-old girl developed thrombocytopenia and petechiae 2 weeks after starting carbamazepine 8
milligrams/kilogram/day. Her platelet count was noted to have decreased from 300,000/cubic millimeter (mm(3)) to 
100,000/mm(3). Carbamazepine was discontinued with resolution of petechiae and an increase in platelet
days (Ueda et al, 1998). 
3)  A case of carbamazepine-induced thrombocytopenia was reported in a young child. The child was admitted to the 
hospital with a diagnosis of scattered petechiae, 2 weeks after starting carbamazepine 100 milligrams 3 times a
All of the patient's laboratory values were within normal limits except for a platelet count of 14,000/ cubic millimeter 
(mm(3)). Carbamazepine was withdrawn and the patient's platelet count rose to 239,000/mm(3) by day 5. The patient 
was not rechallenged (Bradley et al, 1985). 

 
3.3.6   Hepatic Effects 

Cholangitis 

Hepatotoxicity 

Injury of bile duct 

Liver finding 

 
3.3.6.A   Cholangitis 

1)  Summary 
a)  Cholangitis has been reported in patients receiving carbamazepine (La Spina et al, 1994)(Larrey et al, 1987).

2)  Literature Reports 
a)  Cholangitis was described in a 79-year-old woman following carbamazepine 200 mg daily for approximately 8 weeks for 
the treatment of facial neuralgia. A marked hypereosinophilia (54%) was associated with the hepatic lesion. Marked
cholestasis was observed in the centrilobular areas on liver biopsy. However, granuloma or hepatocellular necrosis was not 
observed. Withdrawal of carbamazepine resulted in resolution of symptoms over a period of 2 weeks with hepatic function 
tests and eosinophils returning to normal over 3 months (Larrey et al, 1987). This patient had also been receiving
vincamine and clonazepam at the time of acute cholangitis, and these drugs were also discontinued with carbamazepine; 
however, readministration of these 2 latter agents did not result in recurrence of symptoms. A second case of cholangitis 
has been reported (La Spina et al, 1994). 

 
3.3.6.B   Hepatotoxicity 

1)  Summary 
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a)  Hepatitis, cholestatic and hepatocellular jaundice, abnormal liver function tests and hepatic failure (very rare cases) 
have been reported in patients receiving carbamazepine. Several cases of hepatotoxicity were reported with
carbamazepine therapy. Symptoms were alleviated with the discontinuation of the drug (Prod Info Tegretol(R), 2002b; 
Morales-Diaz et al, 1999; Horowitz et al, 1988; Larrey et al, 1987; Luke et al, 1986). 

2)  Literature Reports 
a)  A 9-year-old girl developed hepatotoxicity after 5 months of carbamazepine 500 milligrams per day (Morales
1999). She presented with persistent vomiting, fever, headache, jaundice and dark urine. Her aspartate aminotransferase 
was level 550 International units/liter, alanine aminotransferase 570 International units/liter, alkaline phosphatase 1332
International units/liter, and ammonia 148 micrograms/decaliter. She also had hypoprothrombinemia not responsive to 
intravenous vitamin K. Her carbamazepine was discontinued and she received prednisone 50 mg/day with
over the next 8 days. 
b)  Dose-related carbamazepine hepatotoxicity was reported in a 2-year-old child treated with carbamazepine for a seizure 
disorder (Luke et al, 1986). In one instance, she received an excessive dose of medication with a resulting carbamazepine 
blood level of 28 micrograms/milliliter; the concentration of the 10,11-epoxide metabolite was also significantly elevated. In 
the second situation, the patient had been maintained on carbamazepine 150 milligrams twice daily for a period
months. In each situation, the patient developed severe neurological symptoms, significant elevations in liver function tests 
(100 to 200 times baseline values) and elevated serum ammonia levels. All evidence of hepatotoxicity disappeared upon 
discontinuation of the drug. 
c)  A 6-year-old, 13-kilogram boy with cerebral palsy suffered hepatorenal failure secondary to carbamazepine 38
milligrams/kilogram/day. He presented with fever, flaccidness, lethargy, and seizures. His blood urea nitrogen was 67 
milligrams/decaliter, serum creatinine 3 milligrams/decaliter, aspartate aminotransferase 5168 International units/liter, 
alanine aminotransferase 6166 International units/liter, and lactate dehydrogenase 7378 International units/liter. His
carbamazepine level was elevated at 17.7 micrograms/milliliter after missing 2 doses. Carbamazepine was discontinued 
and fluid challenges were initiated. Serum creatinine peaked at 5.3 milligrams/decaliter on day 6, and dialysis was needed 
on days 3 through 5. He slowly recovered during the next 13 days (Haase, 1999). 

 
3.3.6.C   Injury of bile duct 

1)  Summary 
a)  Severe bile duct injury and vanishing bile-duct syndrome have been reported with carbamazepine use (Serag & 
Johnston, 1999)(de Galoscy et al, 1994; Forbes et al, 1992). 

2)  Literature Reports 
a)  A 52-year-old woman developed severe bile duct injury 4 weeks after starting carbamazepine 600 mg/day (El
Johnston, 1999). She presented with fever and jaundice. Her aspartate aminotransferase level was 166 units/L, alanine 
aminotransferase 122 units/L, alkaline phosphatase 2906 units/L, gamma-glutamyl transferase 4026 units/L, and 
total/direct serum bilirubin 4.2/4. Histology from a percutaneous liver biopsy showed intact lobular architecture with only a 
few severely damaged bile ductules. Carbamazepine was discontinued and liver enzymes gradually decreased over
next month. 
b)  Two cases of vanishing bile duct-syndrome occurred following carbamazepine administration (de Galoscy
Forbes et al, 1992). Both patients presented with fever, skin rash, eosinophilia, and disappearance of interlobular bile ducts 
on liver biopsy. 

 
3.3.6.D   Liver finding 

1)  Hepatitis, cholangitis, cholestatic and hepatocellular jaundice, hepatorenal failure, abnormal liver function tests and hepatic 
failure (very rare cases) have been reported in patients receiving carbamazepine. The hepatotoxic reaction to carbamazepine 
generally appears within the first month of therapy and usually improves upon withdrawal of the drug; the mechanism is
presumed to be an idiosyncratic hypersensitivity reaction. Symptoms occur with usual therapeutic doses and blood levels within 
the therapeutic range. 

 
3.3.7   Immunologic Effects 

Cross sensitivity reaction 

Drug hypersensitivity syndrome 

Hypogammaglobulinemia 

Immune hypersensitivity reaction 

Lymphadenopathy 

Summary 

Systemic lupus erythematosus 
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3.3.7.A   Cross sensitivity reaction 

1)  Cross-sensitivity is reported in an 18-year-old male treated with carbamazepine for generalized tonic-clonic seizures. Prior 
treatment with phenytoin resulted in an anticonvulsant hypersensitivity syndrome consisting of fever, rash, myalgia, and swollen 
neck glands. Treatment with switched to carbamazepine 200 milligrams (mg) twice daily (BID), but the patient returned the
following day with worsening symptoms. Physical examination revealed a maculopapular rash and painful lymphadenopathy. 
Laboratory tests demonstrated an elevated white blood cell count (17,000 per cubic millimeter) with 9% eosinophils and 
elevated hepatic enzymes. Valproic acid 500 mg BID was started, as was intravenous methylprednisolone. Ten
patient's symptoms resolved and hepatic enzymes began to normalize. The patient was discharged; follow-up confirmed no 
recurrence of symptoms on valproic acid therapy. Cross-sensitivity with phenytoin, carbamazepine, and phenobarbital may be 
explained by metabolism of the aromatic ring compounds to a toxic arene oxide intermediate, which stimulates the immune 
response. Valproic acid and benzodiazepines, structurally and metabolically different, are suitable alternatives for
seizures who experience the anticonvulsant hypersensitivity syndrome. Treatment involves discontinuation of the offending
anticonvulsant, supportive care, and corticosteroids (Moss, et al, 1999). Cross sensitivity has been reported between 
carbamazepine and phenytoin. Although the drugs are chemically dissimilar, they share the formation of arene oxide 
intermediate metabolites which may be responsible for toxicity, including hypersensitivity (Nathan & Balsito, 1998)(Pirmohamed 
et al, 1991; Reents et al, 1989). 

 
3.3.7.B   Drug hypersensitivity syndrome 

1)  Carbamazepine treatment is suspected to be the cause of Drug Reaction with Eosinophilia and Systemic Symptoms 
(DRESS) syndrome in this 35-year-old male patient who presented with a 1-week history of jaundice, dark-colored urine,
lethargy, rash, vomiting, and high-fever. He had been taking phenytoin 200 mg twice daily for 14 months to treat epilepsy, and 
carbamazepine had been added 8 weeks prior to admission for uncontrolled seizures. The patient had no other history of 
relevance. Examination revealed a temperature of 104 degrees, jaundice, some facial edema, and a diffuse maculopapular 
rash on his trunk, limbs, and face. Over the next few days, the rash became exfoliative, and the patients condition worsened. 
He was screened for infection and started on benzylpenicillin and doxycycline for suspected leptospiral and rickettsial 
infections. Blood cultures, serology, cytomegalovirus, and herpes virus 6 screenings were negative. Total white
was 4.2 X10(9)/L with a normal differential, and eosinophil count was normal. Echocardiogram and CT scan of the abdomen
were normal. Despite adequate carbamazepine and phenytoin levels, the patient had a grand mal seizure during his admission. 
A carbamazepine-induced reaction was suspected, therefore carbamazepine was stopped and a high-dose of systemic steroids 
was started. Fever lowered, liver function tests that had been 10 times the upper limit of normal improved, and the patient was 
discharged on a tapering dose of steroids. Follow-up indicated that the jaundice had gradually resolved and his liver
continued to demonstrate a downward trend. Study authors suspect that phenytoin may have sensitized the patient to 
carbamazepine, and that carbamazepine was likely the causative agent of the clinical manifestation of DRESS (Fsadni et al, 
2008). 

 
3.3.7.C   Hypogammaglobulinemia 

1)  A 49-year-old woman developed bronchiolitis obliterans organizing pneumonia (BOOP) secondary to carbamazepine
induced hypogammaglobulinemia after two years of carbamazepine therapy for epilepsy. The woman presented with
progressive exertional dyspnea and prolonged productive cough. BOOP was diagnosed via computerize tomography (CT) scan 
and transbronchial biopsy. Laboratory analysis revealed severe hypogammaglobulinemia including immunoglobulin (Ig) G 418 
milligrams/deciliter (mg/dL), Ig A 20 mg/dL, and Ig M 51 mg/dL. After carbamazepine withdrawal, gammaglobulins normalized
and roentgenogram findings improved (Tamada et al, 2007). 

 
3.3.7.D   Immune hypersensitivity reaction 

1)  A 62-year-old woman developed a hypersensitivity syndrome associated with carbamazepine therapy. She presented with 
her first epileptic seizure in a neurological emergency unit. No intracranial pathology was found after an EEG, CT, and
Cerebral spinal fluid and serum tested negative for parasitic, fungal, viral, or bacterial pathogens, and blood and cerebral spinal
fluids were unremarkable. Epilepsy was suspected to cause the seizure; therefore, the patient was started on oral 
carbamazepine 200 mg twice daily. Ten days after starting carbamazepine, she developed a fever, watery diarrhea, and 
reddish, pruritic, maculopapulous rash on her entire body except her face and legs. Diarrhea improved, temperature 
normalized, and skin lesions disappeared after decreasing carbamazepine to 200 mg once daily and instituting antihistaminic 
and antipyretic drugs; however, her condition dramatically worsened 20 days later. The patient experienced generalized 
exanthema, watery diarrhea, and an increased temperature. Carbamazepine was discontinued and valproic acid started. After 
admission, lab tests indicated a normal white blood cell count with relative eosinophilia and elevated transaminases, a C
reactive protein level of 2.2 mg/dL, elevated serum creatinine of 1.3 mg/dl, and elevated serum potassium was 5.5 mmol/L. An 
ECG indicated terminal negative T waves in I, II, aVL, V(5), and V(6) with normalizing tendency after strain. Myocardial
scintigraphy, negative angina history, and normal troponine T and creatinine kinase ruled out an ischemic cardiac event. Her 
condition improved, fever and diarrhea stopped, and the ECG normalized after treatment with IV methylprednisolone 16 mg/day 
for 1 week and antihistamines. Antiepileptic drug-induced hypersensitivity syndrome (AEDHS) was the plausible diagnosis as 
the patient had no previous history of drug related side effects, cardiac, gastrointestinal, or dermatologic disorders and no 
apparent acute infection (Aigner et al, 2008). 
2)  A 5-year-old boy developed a hypersensitivity to carbamazepine after 3 weeks of therapy (Brown et al, 1999). He presented 
with fever, lethargy, diarrhea, abdominal pain, and macular rash. Lab tests showed hyponatremia and elevated liver enzymes.
Carbamazepine was discontinued. Over the next few days, he developed edema and right-sided pleural effusion requiring 
intubation. He improved over a 2-week period during which he required 12 days of ventilation. He also had 5 weeks of total 
parenteral nutrition. The patient's peripheral blood monocyte proliferation response in vitro to carbamazepine confirmed the
diagnosis of carbamazepine hypersensitivity. 
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3)  A patient who had developed fever, headache, and a maculopapular rash while receiving carbamazepine was withdrawn 
from therapy and her symptoms resolved. Two years later, carbamazepine was reinstituted along with prednisolone, 40 
milligrams/day. After 10 days of carbamazepine therapy, the patient experienced fever, headache, photophobia, slight
elevations of transamidase levels, and EEG findings consistent with toxic or metabolic encephalopathy. Although pruritus 
occurred, no rash developed. All symptoms resolved within 72 hours of discontinuing the carbamazepine. Although the steroid 
suppressed the rash associated with carbamazepine, the other manifestations of carbamazepine hypersensitivity
prevented (Hampton et al, 1985). 
4)  A hypersensitivity reaction to carbamazepine, characterized by generalized erythroderma, a severe leukemoid reaction, 
hyponatremia, marked eosinophilia, and renal failure, was described in a 35-year-old woman with late-onset epilepsy after 
receiving carbamazepine therapy for approximately 3 weeks (Ray-Chaudhuri et al, 1989). The patient improved
of carbamazepine and steroid therapy; however, introduction of sodium valproate resulted in development of a new skin
leukocytosis, and eosinophilia; valproate was discontinued. The patient was not treated further with anticonvulsants, and 
seizures did not recur. A multisystemic hypersensitivity reaction after 50 days of chronic carbamazepine therapy is described in 
a 81-year-old man. His reaction was characterized by generalized erythroderma and renal, hepatic and bone marrow failure 
(dyserythropoietic anemia)(Lombardi et al, 1999). A positive proactive test implicated carbamazepine as the causative

 
3.3.7.E   Lymphadenopathy 

1)  A 17-year-old male with seizures secondary to a right parietal abscess developed cervical lymphadenopathy after 3 weeks 
of carbamazepine therapy titrated up to 600 milligrams per day (Ganga et al, 1998). He developed fever, maculopapular
and painful lymph nodes that were 1 to 2 centimeters, solid and round. Biopsies revealed kikuchi disease with 
immunohistochemistry positive for CD68 and CD43. Liver transaminases were elevated with normal leukocytes but 
lymphopenia, monocytosis and eosinophilia. Antibiotics were unsuccessful. Symptoms resolved 1 week after carbamazepine
withdrawal. 

 
3.3.7.F   Summary 

1)  Multisystemic hypersensitivity and cross sensitivity has transpired in a variety of carbamazepine treated patients (Brown et 
al, 1999; Lombardi et al, 1999; Ray-Chaudhuri et al, 1989; Hampton et al, 1985; Moss et al, 1999); (Nathan & Balsito, 1998)
(Pirmohamed et al, 1991; Reents et al, 1989). Carbamazepine is suspected to be the most likely cause of a Drug Reaction
Eosinophilia and Systemic Symptoms (DRESS) syndrome in a 35-year-old male patient (Fsadni et al, 2008). Systemic lupus 
erythematosus (SLE) has been reported in several cases with varying length of carbamazepine therapy (Toepfer, 1998)
(Reiffers-Mettelock et al, 1997; Jain, 1991; Drory et al, 1989; Bateman, 1985) 

 
3.3.7.G   Systemic lupus erythematosus 

1)  Systemic lupus erythematosus (SLE) occurred in a 34-year-old male after 8 years of carbamazepine therapy. SLE typically 
occurs after only months of therapy, however, this patient exhibited all of the clinical symptoms (rash, enlarged lymph nodes, 
joint involvement, myalgia, fever, leukopenia, and positive antinuclear antibody titer) associated with SLE (Toepfer,
2)  A syndrome resembling systemic Lupus erythematosus (SLE) was induced by carbamazepine in a 40-year
a paralyzed left arm following an aneurysm. After one year of carbamazepine therapy, she developed red facial macules and 
Raynaud's phenomenon of the extremities, the left-paralyzed arm being more affected. Her ANA was positive at a titer of 1/320. 
Later she developed a lichen-planus- like eruption with an increased ANA titer of 1/1280. Valproate was substituted for the 
carbamazepine and after 6 months, the ANA titer was unchanged but anti-DNA antibodies and antihistone antibodies
negative. The cutaneous lichenoid lesions improved (Reiffers-Mettelock et al, 1997). 
3)  Lupus erythematosus was described in a 30-year-old woman with complex partial seizures following carbamazepine 1 gram 
daily (plus phenobarbital 120 milligrams daily) for approximately 1 year. At that time, the patient developed stiffness and pain in 
the joints, a blotchy rash on her hands and feet, and eye symptoms (soreness and pruritus). Pleuritic chest pain
leukopenia, as well as a positive ANA titer, were observed and the drug was withdrawn with continuance of phenobarbital 
therapy and the addition of prednisolone 30 mg daily. Improvement occurred rapidly; however, the ANA titer remained positive 
at 1:160 (Bateman, 1985). 
4)  Systemic lupus erythematosus (SLE) was described in an 18- year-old male after receiving carbamazepine 800 mg
each day for approximately 5 months in the treatment of complex partial seizures and secondary generalization. The patient 
developed severe migrating arthralgia 5 months after initiation of therapy; low-grade fever and profuse sweating developed 3 
weeks later. Antinuclear factor was positive at that time, and anti-DNA was 74% (normal, 14%); a few LE cells were observed. 
Withdrawal of carbamazepine and institution of prednisone therapy (60 milligrams daily) resulted in abatement of
However, seizure activity recurred and phenytoin was initiated, resulting in a severe relapse of SLE symptoms within 11 days, 
despite continued steroid therapy. Substitution of phenytoin with sodium valproate, with continued steroid therapy, resulted in 
recovery within 3 weeks. The patient was treated subsequently with sodium valproate and primidone without relapse of 
systemic manifestations. This case report suggests that carbamazepine may be associated with SLE, and that
phenytoin therapy can induce relapse in these patients. Based upon this case report, Ciba-Geigy has included SLE as a 
potential adverse effect of carbamazepine in the product data (Drory et al, 1989). However, in the absence of rechallenge, it is 
impossible to establish a definite cause-effect relationship between carbamazepine and SLE in this patient. A
cases of systemic lupus erythematosus induced by carbamazepine was provided (Jain, 1991). 
5)  (Verma et al, 2000) report a carbamazepine-induced systemic lupus erythematosus syndrome presenting as cardiac 
tamponade after 8 months of therapy in a 45-year-old male. Blood serologic studies revealed a positive ANA reaction. 
Pericardicenteses was performed with immediate relief and carbamazepine was discontinued. The patient fully recovered.
See Drug Consult reference: DRUG-INDUCED SYSTEMIC LUPUS ERYTHEMATOSUS 

 
3.3.8   Musculoskeletal Effects 
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Disorder of connective tissue 

Musculoskeletal finding 

Myasthenia gravis 

Osteomalacia 

 
3.3.8.A   Disorder of connective tissue 

1)  Summary 
a)  The occurrence of connective tissue disorders is 6% of patients who were treated with a single barbiturate as 
monotherapy (Mattson et al, 1989). It is suggested that switching to an alternative antiepileptic should be considered in
patients presenting with symptoms of musculoskeletal problems who are receiving barbiturates. 

2)  Literature Reports 
a)  The occurrence of connective tissue disorders in 10 of 178 patients (6%) who were treated with a single barbiturate 
(phenobarbital or primidone) as monotherapy for 6 months or longer were reported in a prospective study (Mattson et al,
1989). The disorders occurred in 7 of the 10 patients during the first year of treatment. The connective tissue disorders 
associated with primidone in these patients were frozen shoulder, arthralgias, Dupuytren's contractures; with phenobarbital, 
shoulder pain, Dupuytren's contractures, Peyronie's disease were observed. In this study, no association was
between new-onset connective tissue disorders and carbamazepine or phenytoin therapy (for 6 months or longer). These 
data support the association between barbiturate use and the development of connective tissue disorders. It is suggested 
that switching to an alternative antiepileptic (carbamazepine, phenytoin, valproic acid) should be considered in patients 
presenting with symptoms of musculoskeletal problems who are receiving barbiturates. 

 
3.3.8.B   Musculoskeletal finding 

1)  Summary 
a)  Aching joints, sore muscles and leg cramps have been reported in patients receiving carbamazepine (Prod Info Tegretol
(R), 2002b). 

2)  Aching joints and muscles, leg cramps and general connective tissue disorders have been reported in patients receiving 
carbamazepine. The data is conflicting with regard the propensity of carbamazepine to induce osteomalacia . Isolated cases of 
systemic lupus erythematosus have also been reported. 

 
3.3.8.C   Myasthenia gravis 

See Drug Consult reference: DRUG-INDUCED MYASTHENIA GRAVIS 
 
3.3.8.D   Osteomalacia 

1)  Summary 
a)  There are conflicting data regarding the effects of carbamazepine on bone mineral density in children. One study 
identified reduced bone mineral density in children treated with carbamazepine for an average of approximately 3
(Kumandas et al, 2006). Another showed an association between carbamazepine use and increased bone turnover and 
collagen metabolism in young male patients (Verotti et al, 2000). However, earlier studies differed by concluding that bone 
mineral density in the lumbar region of children receiving carbamazepine was not significantly different from the
group (Akin et al, 1998; Hoikka et al, 1984; Tjellesen et al, 1983; Zerwekh et al, 1982). 

2)  A 2-year cross sectional and retrospective study concluded that lumbar spine bone mineral density values were significantly 
reduced in prepubertal children treated with carbamazepine and valproic acid compared to controls. Sixty-six children treated 
with antiepileptics (carbamazepine: 20 boys, 13 girls; mean age 9.7 +/-1.6 years; valproic acid: 17 boys, 16 girls; mean
+/- 2 years) were compared to age- and sex-matched controls (13 boys, 9 girls; mean age 8.9 +/- 2.3 years). Patients were 
ambulatory with normal activity and had adequate nutritional intake, which excluded factors that could reduce BMD or 
biochemical markers of bone turnover. Mean length of treatment was 35.52 +/- 12.84 months for carbamazepine and
15 months for valproic acid. Mean BMD z-scores at lumbar spine were -1.69 +/- 0.85 for carbamazepine, -1.28 +/
valproic acid, and -0.23 +/- 0.87 for the control group. Differences in serum insulin-like growth factor (IGF)-I and IGF binding 
protein (IGFBP)-3 levels, which affect bone metabolism and BMD, between children receiving antiepileptics compared to 
controls were not significant. It is thought that the mechanism of carbamazepine-associated reduction in BMD is due to
altered hepatic conversion of vitamin D or excessive enzymatic degradation of vitamin D (Kumandas et al, 2006).
3)  Carbamazepine has been associated with increased bone turnover and collagen metabolism in young male patients (Verotti 
et al, 2000). Bone mineral density in the lumbar region in children receiving carbamazepine was not significantly different from 
the control group (Akin et al, 1998; Hoikka et al, 1984; Tjellesen et al, 1983; Zerwekh et al, 1982). 
4)  A prospective evaluation demonstrated that carbamazepine therapy was associated with increased bone turnover and
collagen metabolism in young male patients receiving the drug for idiopathic partial epilepsy. Markers of bone formation 
(alkaline phosphatase, Osteocalcin, and propeptides of type I and III procollagen) were significantly higher at 1 year in 
carbamazepine-treated patients as compared to those in 15 healthy, age-matched volunteers. Similarly, markers of bone 
resorption (serum telopeptide of type I collagen and urinary N- telopeptides of type I collagen) were significantly higher in
patients. Serum levels of calcium, phosphate, magnesium, parathyroid hormone, and vitamin D metabolites were within the 
normal range before and after carbamazepine treatment. Carbamazepine-treated patients received usual doses averaging 22 
milligrams per kilogram per day and had therapeutic serum concentrations (Verotti et al, 2000). 
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5)  Bone mineral density at L2-L4 levels of lumbar vertebrae in children receiving carbamazepine (n=28, average
micrograms/milliliter (mcg/mL)) for an average of 2.6 years were not significantly different from a control group (n=26) (p greater
than 0.05). Bone mineral density measured by dual-energy x-ray absorptiometry was 0.611 grams per centimeter squared in 
the carbamazepine group and 0.568 grams per centimeter squared in the control group (Akin et al, 1998). 
6)  Bone mineral metabolism was studied in 21 epileptic patients on chronic carbamazepine monotherapy at a
of 505 milligrams. In 3 cases, hypocalcemia was identified; hypophosphatemia was noted in 1 patient and 4 patients
demonstrated elevated serum alkaline phosphatase levels. Serum 25-hydroxy vitamin D levels were significantly lower than in 
controls in all patients. No significant difference was noted in bone mineral density or in the amount of trabecular bone between 
patients and controls. Two patients were found to have histological evidence of osteomalacia (Hoikka et al, 1984).
7)  Data are conflicting with regard to the propensity of carbamazepine to induce osteomalacia to a similar degree as phenytoin. 
Reductions in 24,25-dihydroxycholecalciferol concentrations during carbamazepine, phenytoin and phenobarbital therapy
been reported (Zerwekh et al, 1982). This deficiency may play an important role in the pathogenesis of anticonvulsant 
osteomalacia induced by carbamazepine. Reduction in 25-hydroxycholecalciferol occurred only in patients treated with 
phenobarbital. Calcium metabolism was evaluated in 30 adult epileptic patients receiving carbamazepine as single agent
therapy for 1 to 10 years (serum levels, 3 to 11 micrograms/milliliter) (Tjellesen et al, 1983). Their examination revealed a 
normal bone mass in these patients as well as normal serum concentrations of 25-hydroxycholecalciferol. Serum calcium levels 
were decreased and alkaline phosphatase levels were increased. The authors suggest that single agent therapy with 
carbamazepine is not associated with adverse effects on bone metabolism (anticonvulsant osteomalacia). In one study,
25- hydroxycholecalciferol levels were decreased significantly only in patients treated with phenobarbital, and not patients 
receiving carbamazepine, suggesting that this deficiency is not the abnormality in anticonvulsant osteomalacia, but rather 
reductions in 24,25- dihydroxycholecalciferol may be implicated (Zerwekh et al, 1982). Serum levels of 
24,25,dihydroxycholecalciferol were not performed in the other study (Tjellesen et al, 1983). 

 
3.3.9   Neurologic Effects 

Aseptic meningitis 

Finding related to coordination / incoordination 

Impaired cognition 

Motor dysfunction 

Movement disorder 

Myoclonus 

Neuroleptic malignant syndrome 

Neurological finding 

Nystagmus 

Seizure 

Somnolence 

 
3.3.9.A   Aseptic meningitis 

1)  Summary 
a)  Aseptic meningitis has been associated with the use of carbamazepine in 2 cases (Simon et al, 1990; Hilton & Stroh, 
1989). 

2)  Literature Reports 
a)  Aseptic meningitis, confirmed on rechallenge, has been described in a 45-year-old female during carbamazepine 
therapy (Hilton & Stroh, 1989). Three days after beginning therapy with carbamazepine 100 milligrams twice daily the
patient developed a fever, sore throat, and rhinorrhea. Carbamazepine was discontinued and therapy with penicillin VK 250 
milligrams 3 times a day was initiated. The patient's symptoms resolved over 5 days and carbamazepine therapy was 
restarted. Within 1 day, the patient developed perioral numbness, which progressed over 2 days to peripheral
paresthesias. Fever developed and a malar rash was noted. The patient was diagnosed wish aseptic meningitis on the 
basis of physical examination and laboratory findings. Symptoms again resolved over 7 to 10 days following
discontinuation of carbamazepine. A similar case without rechallenge has been reported (Simon et al, 1990).

 
3.3.9.B   Finding related to coordination / incoordination 
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1)  Summary 
a)  Vertigo, unsteadiness and dizziness are relatively common side effects of carbamazepine therapy, generally occurring 
with the initiation of therapy (Prod Info Tegretol(R), 2002b). 

 
3.3.9.C   Impaired cognition 

1)  Summary 
a)  Carbamazepine did not impair the elderly patient's reflexes while driving (Etminan et al, 2004). Cognitive function and 
memory tests performed in 7 children during carbamazepine therapy demonstrated that therapeutic doses were not
associated with adverse neurologic effects (Riva & Devoti, 1999). 

2)  Literature Reports 
a)  Elderly users of lithium (but not carbamazepine) are at increased risk of having an injurious car accident (as the driver) 
than age-matched controls. A case-control study nested within a cohort was conducted. The cohort consisted of 224,734 
drivers between the age of 67 and 84 years living in Quebec providence for at least two years. Cohort subjects were 
followed until they reached 85 years of age, left the providence, or the end of study date, May 31, 1993. An injurious motor 
vehicle crash was defined as one person in the car sustaining a physical injury. Drug exposure was defined as a 
prescription dispensed within the 60 days before the date of car accident. Of the 5579 subjects that had a car accident 
during the study period, 20 were prescribed lithium and 18 carbamazepine. A random sample of 6% (13,300) from control 
subjects within the cohort showed 27 and 48 were prescribed lithium and carbamazepine, respectively. Injurious
accidents were more likely to occur with elderly drivers who were prescribed lithium (rate ratio 2.08 (95% confidence 
interval (CI), 1.11 to 3.9)). The rate of injurious car accidents with drivers prescribed carbamazepine, was not statistically 
different from controls (rate ratio 0.83 (95% CI, 0.48 to 1.44)) (Etminan et al, 2004). 
b)  Cognitive function and memory tests performed in 7 children during carbamazepine therapy demonstrated that 
therapeutic doses were not associated with adverse neurologic effects. Patients with symptomatic partial epilepsy received 
carbamazepine for 4 to 15 years, with measured serum concentrations consistently within the therapeutic range. 
Withdrawal of treatment was allowed if patients were seizure- free for 2 years and demonstrated no 
electroencephalographic abnormalities for 1 year. At a mean of 17 months following carbamazepine withdrawal, repeat 
testing showed improvement in all scores, but significant improvement occurred only in tests assessing frontal function, or 
more complete tasks. This potentially suggests that the effects of carbamazepine on decreasing neuron membrane 
excitability may impair information circuitry in the front areas of the brain. However, in patients' studies, complex function
testing scores never fell below the normal range (Riva & Devoti, 1999). 

 
3.3.9.D   Motor dysfunction 

1)  Summary 
a)  Carbamazepine has been associated with episodes of dystonia possibly due to its antagonism of dopamine (Prod Info 
Tegretol(R), 2002b); (Bradbury & Bentick, 1982; Larazo, 1982)(Crosley & Swender, 1979; Jacome, 1979).

2)  Literature Reports 
a)  Four episodes of dystonia in 3 children with generalized tonic-clonic seizures occurred in association with 
carbamazepine use. Carbamazepine dosage was increased to a maximum of 25 milligrams/kilogram/day with dystonic 
symptoms beginning 2 to 3 weeks after start of therapy. Symptoms subsided within 3 weeks following discontinuation. A 
second course of carbamazepine in 1 child resulted in dystonia (Crosley & Swender, 1979). 
b)  Carbamazepine produces dyskinesias similar to those induced by neuroleptic agents (Chadwick et al, 1976). A case of 
asterixis and cerebellar syndrome is reported in a 66-year-old patient receiving doses of 800 to 1200 milligrams daily. Upon 
decreasing the dose to 800 milligrams daily, the asterixis improved markedly and only minor nystagmus was present. Upon 
discontinuation of therapy, asterixis and nystagmus subsided completely. 
c)  Treatment with carbamazepine in ordinary doses can cause motor impairment in children (Braathen et al, 1997). 
Nineteen children were tested while receiving carbamazepine and 6 months later without treatment. Significant
improvements were found in response speed (p less than 0.05), composite fine-motor tests (p less than 0.01), and total 
test battery (p less than 0.05). 

 
3.3.9.E   Movement disorder 

1)  Summary 
a)  The appearance or worsening of tics has been reported in 9 cases. With the withdrawal of carbamazepine therapy in 
patients with a previous history, the tics did not resolve, suggesting the drug may trigger the onset of Tourette's
Tics did subside in patients without a history of movement disorders after discontinuation of carbamazepine therapy 
(Robertson et al, 1993; Kurlan et al, 1989; Neglia et al, 1984). 

2)  Literature Reports 
a)  The appearance or worsening of tics was reported in 3 patients with underlying movement disorders (huntington's 
chorea, tardive dyskinesia and tourette's syndrome) following initiation of low doses of carbamazepine (Kurlan et
The tics included vocalizations, facial tics and generalized motor tics; these disappeared or returned to baseline upon 
discontinuation of the drug. 
b)  Three similar cases of a syndrome like Tourette's associated with carbamazepine for control of seizure disorders were 
reported (Neglia et al, 1984). Tics and vocalizations did not resolve upon discontinuation of the carbamazepine,
that the drug might trigger the onset of Tourette's syndrome in susceptible patients. 
c)  Transient facial tics were reported in 3 children with no previous history of involuntary movements (Robertson et al, 
1993). The tics, characterized by abnormal movements of the eyes and mouth, began about two weeks after initiation of
carbamazepine and despite therapeutic serum levels. In 2 of the cases the tics gradually subsided after 2 months of 
continuous therapy; in the third case, carbamazepine was discontinued with resolution of symptoms. 
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3.3.9.F   Myoclonus 
1)  Summary 

a)  Myoclonus was reported secondary to carbamazepine. Withdrawal of therapeutic levels of carbamazepine resolved the 
involuntary movements (Nanba & Maegaki, 1999; Aguglia et al, 1987). 

2)  Literature Reports 
a)  A case of epileptic negative myoclonus is reported in a 7- year-old child treated with carbamazepine for benign 
childhood epilepsy with centrotemporal spikes. Carbamazepine was increased to 300 milligrams per day, but seizure
frequency did not decrease. In addition, several weeks after beginning carbamazepine treatment, the patient experienced 
brief episodes of loss of tone in one or both arms, accompanied by eye blinking. Electroencephalograms revealed frequent 
spike and wave discharges that tended to spread diffusely. This activity ceased when carbamazepine was
(Nanba & Maegaki, 1999). 
b)  A further report of myoclonus secondary to carbamazepine was described in a 11-year-old boy with benign occipital 
epilepsy (Aguglia et al, 1987). Nonepileptic myoclonus and tic-like movements were observed after 2 weeks
carbamazepine therapy (15 milligrams/kilogram/day). Withdrawal of the drug resulted in resolution of involuntary 
movements within several days; rechallenge with carbamazepine again produced myoclonic symptoms. Myoclonus always 
occurred in the presence of therapeutic serum levels of carbamazepine. 

 
3.3.9.G   Neuroleptic malignant syndrome 

1)  Summary 
a)  A case of neuroleptic malignant syndrome (NMS) induced by carbamazepine was reported in a schizophrenic man with 
a history of classic NMS secondary to antipsychotics (O'Griofa & Voris, 1991). 

2)  Literature Reports 
a)  A case of neuroleptic malignant syndrome (NMS) induced by carbamazepine was reported in a schizophrenic man with 
a history of classic NMS secondary to antipsychotics (O'Griofa & Voris, 1991). Following 3 weeks of carbamazepine 200 
milligrams 3 times daily (serum level 10.8 micrograms/milliliter), the patient developed fever, increased creatine
phosphokinase, tachycardia, hypertension, diaphoresis and leukocytosis; there was no evidence of muscular rigidity. 
Symptoms of NMS resolved within 10 days following discontinuation of the carbamazepine despite continued injections of 
intramuscular lorazepam and amobarbital. 

 
3.3.9.H   Neurological finding 

1)  Summary 
a)  Other central nervous system effects that have been reported carbamazepine therapy include headache, speech 
disturbances, confusion, peripheral neuritis, and paresthesias, (Bradbury & Bentick, 1982)(Lazaro, 1982); (Reiss &
O'Donnell, 1984)(Aguglia et al, 1987; Silverstein et al, 1982; Shields & Saslow, 1983; Kurlan et al, 1989; Prod Info Tegretol
(R), 2002b). 

2)  Symptoms of vertigo, drowsiness, unsteadiness and dizziness are relatively common side effects of carbamazepine therapy. 
Other central nervous system effects that have been reported include aseptic meningitis, headache, speech disturbances,
confusion, depression with agitation, psychosis, mania, nystagmus, visual hallucinations, peripheral neuritis, paresthesias, 
worsening of tics, dystonic reactions such as dyskinesias and myoclonus, and neuroleptic malignant syndrome. Exacerbation of 
seizures in children has also occurred. Patients with chronic focal epilepsy who exhibited cerebellar atrophy on magnetic 
resonance imaging were at increased risk of cerebellar adverse effects of carbamazepine. 

 
3.3.9.I   Nystagmus 

1)  Summary 
a)  Nystagmus occurs often with therapeutic levels of carbamazepine (Prod Info Tegretol(R), 2002b; Ramsay et al, 1983a); 
(Weeler et al, 1982). 

2)  Literature Reports 
a)  In a controlled trial, nystagmus occurred in 52% of 35 adult epileptic patients treated with carbamazepine in dosages 
sufficient to maintain therapeutic serum concentrations (Ramsay et al, 1983a). Nystagmus was considered a "minor"
effect and did not interfere with daily functioning and in some cases was transient. Nystagmus did not necessitate drug 
discontinuation in any patient. Nystagmus may also occur in overdosage or acute toxic reactions (Fraunfelder & Meyer, 
1982). 
b)  DOWNBEAT NYSTAGMUS was reported following several weeks of carbamazepine therapy in a 23-
(Wheeler et al, 1982). The occurrence of nystagmus was associated with a high unbound concentration of carbamazepine 
(2.6 micrograms/milliliter). Downbeat nystagmus with oscillopsia and reduced visual acuity has also been reported in 2 
patients taking carbamazepine with blood levels of 9 to 12 micrograms/milliliter. Symptoms reversed upon
reduction (Chrousos et al, 1987). 
c)  Patients with chronic focal epilepsy who exhibited cerebellar atrophy on magnetic resonance imaging (9 of 36) were at 
increased risk of cerebellar adverse effects of carbamazepine. These patients exhibited gaze-evoked nystagmus (p less 
than 0.001), dizziness (p less than 0.008), and ataxia of stance (p less than 0.02) at significantly lower serum
concentrations as compared to patients without cerebellar atrophy (Specht et al, 1997). 

 
3.3.9.J   Seizure 

1)  Summary 
a)  Carbamazepine increases the risk of exacerbation of seizures in children and adolescents (Prasad et al, 1998; Horn et 
al, 1986; Snead & Hosey, 1985). Patients developing uncontrolled, generalized seizures during carbamazepine therapy
should be examined for possible carbamazepine exacerbation of epilepsy (Dhuna et al, 1991). 

2)  Literature Reports 
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a)  Exacerbation of seizures may occur in children receiving carbamazepine monotherapy (Prasad et al, 1998; Parker et al, 
1998; Shields & Saslow, 1983). Exacerbations occur when children with absence seizures are erroneously
carbamazepine. Patients have experienced increased absences or myoclonic jerking. One study noted that 11 out of 38 
children (28.5%) beginning carbamazepine therapy experienced a clinical or electroencephalographic deterioration of their 
seizure disorder regardless of type (Prasad et al, 1998). 
b)  Fifteen children were evaluated with complex partial seizures where 1 or more seizure type was exacerbated during 
carbamazepine therapy (Snead & Hosey, 1985). The most common seizure type exacerbated by the drug was
atypical absence seizures in 11 children. in 4 patients, more frequent and severe generalized convulsive seizures occurred. 
the use of video-electroencephalographic monitoring enabled evaluation of risk factors for seizures induced by 
carbamazepine. a bilaterally synchronous spike and wave discharge of 2.5 to 3 cycles/second was considered
an increase in atypical absence seizures with carbamazepine. generalized bursts of spikes and slow waves of 1 to 2 
cycles/second were suggestive of a risk of increased generalized convulsive seizures. A generalized paroxysmal spike and 
wave discharge was observed in all children who had exacerbated seizures induced by carbamazepine. 
c)  It is suggested that carbamazepine be used cautiously to treat a complex partial component of mixed seizure disorders 
in children, as the risk of seizure exacerbation was approximately 12% in this series of patients. Children with a
of generalized absence or atypical absence seizures appear to be at a particularly high risk. The drug should be avoided 
when generalized, synchronous, spike and wave discharges of 2.5 to 3 cycles/second are observed regardless of their 
clinical manifestation. Prolonged video-EEG monitoring is suggested prior to carbamazepine therapy in children with
seizure disorders to identify patients at risk of developing seizure exacerbation during treatment. The occurrence or 
worsening of atypical absence or generalized convulsive seizures following the addition of carbamazepine therapy should 
be an indication that seizure activity may be a result of carbamazepine rather than the natural history of epilepsy
Hosey, 1985). 
d)  Myoclonic, atypical absence and/or atonic (minor motor) seizures were reported within a few days of initiation of 
carbamazepine treatment for epilepsy in 5 children (3 to 11 years of age) (Shields & Saslow, 1983). Withdrawal
resulted in resolution of symptoms in 2 children, whereas in 2 others, minor motor seizures resolved in 3 and 6 months. In 
the remaining child, seizures persisted, and this child was later found to have ceroid lipofuscinosis. The authors suggest 
that carbamazepine can in some cases precipitate or exacerbate minor motor seizures and their occurrence within
days of initiation of therapy requires withdrawal of the drug. 
e)  Exacerbation of epilepsy was reported in 26 adolescents and children receiving carbamazepine (Horn et al, 1986).
epileptic syndromes were affected by carbamazepine: childhood absence seizures; focal symptomatic, frontal lobe 
epilepsy; Lennox-Gastaut syndrome; and severe myoclonic epilepsy of infancy. New-onset absence seizures occurred in 8 
of the 26 patients, and 3 patients with established absence seizures experienced absence status. It is suggested that 
caution be exercised when carbamazepine is administered to children or adolescents with absence or mixed seizures. 
Patients developing uncontrolled, generalized seizures during carbamazepine therapy should be examined for
carbamazepine exacerbation of epilepsy. Withdrawal of the drug in these patients may result in marked improvement.
f)  Seizure exacerbation was attributed to high levels of carbamazepine-10,11-epoxide in a series of 6 patients whose 
condition unexpectedly deteriorated (So et al, 1994). In all 6 cases, the patients were taking other drugs known to increase 
serum carbamazepine- epoxide levels. Status epilepticus did not respond to intravenous phenytoin, and seizures resolved 
after withholding carbamazepine. While routine monitoring of serum carbamazepine-epoxide levels is not recommended, 
the authors suggest obtaining a level when the cause of seizure exacerbation or drug toxicity is not apparent.
g)  The development of frequent complex partial seizures and nonepileptic multifocal myoclonus was reported in a 14
month-old child started on carbamazepine therapy for generalized tonic-clonic seizures previously unresponsive to 
phenobarbital and valproic acid. Carbamazepine blood levels reached 8.2 micrograms/milliliter and carbamazepine
epoxide levels were 8.9 micrograms/milliliter. Within 24 hours of carbamazepine discontinuation, seizures disappeared; 
myoclonus disappeared within 5 days. The authors postulate that symptoms may have related to toxic concentrations of 
the epoxide metabolite (Dhuna et al, 1991). 

 
3.3.9.K   Somnolence 

1)  Summary 
a)  Marked drowsiness is a common adverse effect of carbamazepine therapy (Prod Info Tegretol(R), 2002b; Bonanni et al, 
1997; Smith, 1991; Levy et al, 1985). 

2)  Literature Reports 
a)  Daytime sleepiness was worse in carbamazepine patients as compared with controls (Bonanni et al, 1997). Patients on 
carbamazepine monotherapy (n=26) and controls (n=12) were tested for sleepiness using the multiple sleep latency test.
Compared with controls, the carbamazepine group showed statistically significant shorter sleep latencies (p less than
0.001). 
b)  Profound drowsiness was reported in a 19-month-old boy receiving carbamazepine for seizure activity. The child
receiving carbamazepine 100 milligrams 4 times a day (35 milligrams/kilogram/day) which produced severe drowsiness for 
17 days. Serum levels of carbamazepine were within therapeutic range upon admission. Further investigations revealed 
normal behavior when serum levels of carbamazepine had decreased to 4 micrograms/milliliter (10 hours
dose) and severe drowsiness occurred immediately following a test dose of 100 mg carbamazepine (Levy et al,
c)  Carbamazepine 800 mg daily in combination with phenytoin 500 mg daily was prescribed for symptoms of
neuralgia in a 66-year-old woman. Maximum blood levels were 2.6 micrograms/milliliter and 16.5 micrograms/milliliter 
respectively. After 2 weeks of combined therapy, the patient developed drowsiness, confusion, staggering, abulia, 
disorientation and confusion. The EEG indicated diffuse cerebral dysfunction. Within 48 hours of drug discontinuation,
encephalomyelopathy disappeared and facial pain returned. A retrial of carbamazepine resulted in hyperreflexia and 
spasticity without evidence of mental status change. Discontinuation resulted in complete resolution of symptoms (Smith, 
1991). 
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3.3.10   Ophthalmic Effects 

Disorder of oculomotor system 

Eye / vision finding 

Oculogyric crisis 

Retinopathy 

 
3.3.10.A   Disorder of oculomotor system 

1)  Summary 
a)  Oculomotor disturbances have been reported with carbamazepine therapy (Prod Info Tegretol(R), 2002b).

 
3.3.10.B   Eye / vision finding 

1)  Summary 
a)  Diplopia, esotropia, blurred vision and impaired visual contrast sensitivity occasionally occur with carbamazepine 
therapy (Fukuo et al, 1998; Tomson et al, 1988; Fraunfelder & Meyer, 1982; Livingston et al, 1974). In addition, lens 
opacities and conjunctivitis have been reported; a direct causal relationship has not been established (Prod Info Tegretol
(R), 2002b) 

2)  The following ocular effects have been reported during carbamazepine therapy: blurred vision, transient diplopia, and 
oculomotor disturbances. In addition, lens opacities and conjunctivitis have been reported; a direct causal relationship has not
been established. An oculogyric crisis has been reported in 1 case and ophthalmoplegia was reported in 2 patients with 
elevated carbamazepine blood levels. Visual disturbances are reversible and may clear without reduction of drug dosage; 
however, such problems are most common with high doses and typically respond to dosage decreases. 
3)  Literature Reports 

a)  An 11-year-old boy with head trauma and postsurgical convulsions developed diplopia associated with carbamazepine. 
his carbamazepine had been increased to 700 milligrams per day and his level was 12.5 micrograms/milliliter. on
examination he was also noted to have esotropia and lateral gaze nystagmus. Carbamazepine was decreased to 400 
milligrams and the symptoms disappeared (Fukuo et al, 1998). 
b)  Blurred vision, most often manifested as diplopia, occurs occasionally during therapy with carbamazepine. Prevalence 
figures have varied from 0% of patients in 1 series (n=280) (Andersen et al, 1983) to as many as 17% with
another 5.5% with transient blurred vision in another series (n=255) (Livingston et al, 1974). Visual disturbances are 
reversible and may clear without reduction of drug dosage although such problems are most common with high doses and 
typically respond to dosage decreases. Vision changes generally are not serious; a small number of lens changes
resembling cataracts have been reported, but an association with carbamazepine is unproved (Fraunfelder & Meyer,
1982). 
c)  Impaired visual contrast sensitivity has been reported in a study of 27 epileptic patients receiving carbamazepine 
monotherapy. These patients had no subjective complaints of visual disturbance and critical flicker-fusion frequency was 
not affected. The effect upon visual contrast sensitivity appeared to be dose-related, with higher blood levels producing 
greater impairment (Tomson et al, 1988). 

 
3.3.10.C   Oculogyric crisis 

1)  Summary 
a)  A case report of an oculogyric crisis in an 8-year-old girl was also reported with carbamazepine therapy (Fallat & Norris,
1979). 

2)  Literature Reports 
a)  One case of oculogyric crisis in a 8-year-old girl was reported (Fallat & Norris, 1979). Oculogyric crisis occurred after 
carbamazepine was added to her regimen of phenytoin and phenobarbital. There was temporary cessation of
when treated with 25 milligrams of oral diphenhydramine and permanent cessation when the carbamazepine was 
completely withdrawn. The highest serum level of carbamazepine recorded was 4.3 micrograms/milliliter.

 
3.3.10.D   Retinopathy 

1)  Summary 
a)  Two cases of retinopathy in patients treated with long-term carbamazepine therapy have been reported (Nielsen & 
Syversen, 1986). 

2)  Literature Reports 
a)  Two cases of retinopathy in patients treated with long-term carbamazepine therapy have been reported (Nielsen & 
Syversen, 1986). Despite the absence of systemic toxicity, both patients developed decreases in visual acuity and
disturbances. Examination revealed lesions of the retinal pigment epithelium, which partially resolved in one patient upon 
discontinuation of the drug. 

 
3.3.11   Otic Effects 
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Auditory dysfunction 

Ear and auditory finding 

 
3.3.11.A   Auditory dysfunction 

1)  Summary 
a)  Several case reports of a lowered pitch perception shift have been identified following the administration of 
carbamazepine (Kobayaski et al, 2001)(Kashihara et al, 1998). 

2)  Literature Reports 
a)  In two separate case reports, a 17-year-old girl and a 10-year-old boy experienced a downwards pitch perception shift 
of one semitone after receiving carbamazepine 400 milligrams per day. In addition to carbamazepine, the
receiving sulpiride and bromazepam, and the boy was taking imipramine and bromazepam. The girl noticed the change 
two days following the carbamazepine, and the boy noticed the pitch perception change 3 to 4 hours after receiving the 
drug. Neither patient demonstrated any other signs of carbamazepine toxicity. The girl's pitch perception change
one week after discontinuing carbamazepine, and the boy stopped complaining of the pitch perception change while 
remaining on carbamazepine (Kobayashi et al, 2001). 
b)  Within 3 days of beginning carbamazepine 200 milligrams (mg)/day, an 18-year-old woman with generalized seizures 
noticed a false lowering of perceived pitch (Kashihara et al, 1998). She noted false pitches of the telephone
sounds, and mechanical noises. After 2 weeks, her carbamazepine dose was increased to 300 mg and she experienced 
TINNITUS (noted in approximately 0.2% of carbamazepine patients). Carbamazepine was subsequently withdrawn with 
auditory symptoms disappearing in 2 days. 

 
3.3.11.B   Ear and auditory finding 

1)  Several cases of lowered pitch perception shift have been reported in association with carbamazepine therapy.
 
3.3.12   Psychiatric Effects 

Mania 

Psychiatric sign or symptom 

Psychotic disorder 

Suicidal thoughts 

 
3.3.12.A   Mania 

1)  Summary 
a)  Carbamazepine has been associated with mania in a few cases (Prod Info Tegretol(R), 2002b; Kurlan et al, 1989; 
Aguglia et al, 1987; Drake & Peruzzi, 1986; Reiss & O'Donnell, 1984; Reiss & O'Donnell, 1984); (Shields and Saslow,
1983; Bradbury & Bentick, 1982)(Lazaro, 1982; Silverstein et al, 1982). 

2)  Literature Reports 
a)  Mania attributable to carbamazepine was described in 2 children (Reiss & O'Donnell, 1984). In 1 child, manic symptoms 
had also developed after receiving imipramine and dextroamphetamine. The authors suggest that, due to the
similarities between carbamazepine and tricyclic antidepressants, this reaction may be similar to that induced by tricyclic
antidepressants. 
b)  Carbamazepine was associated with the occurrence of an acute manic state in a 40-year-old seizure patient following 3 
days of therapy for complex partial seizures (200 milligrams 4 times a day). Withdrawal of the drug resulted in subsidence
of psychiatric symptoms within the ensuing 24 hours. Inadvertent readministration of carbamazepine 200 milligrams 4 
times a day reproduced acute manic symptoms, which again subsided upon withdrawal of the drug. It is suggested that 
carbamazepine may have produced a paradoxical effect; the patient recalled brief euphoric episodes following the 
occurrence of seizures, at which time carbamazepine was administered, and exacerbation or prolongation of preexisting 
cerebral dysfunction may have occurred (Drake & Peruzzi, 1986). 

 
3.3.12.B   Psychiatric sign or symptom 

1)  Psychiatric effects that have been reported with carbamazepine therapy include depression with agitation, psychosis, mania, 
and visual hallucinations. 

 
3.3.12.C   Psychotic disorder 

1)  Summary 
a)  Acute adverse behavioral changes were noted with both the initiation and withdrawal of carbamazepine therapy. 
Depression with agitation has also been reported (Heh et al, 1988); (Reiss &O'Donnell, 1984)(Silverstein et al, 1982;
Berger, 1971). 

2)  Literature Reports 
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a)  Acute adverse behavioral changes were reported in 7 children following initiation of carbamazepine therapy (Silverstein 
et al, 1982). Symptoms of irritability, agitation, insomnia, aggressive outbursts, delirium, confusion, and hallucinations 
appeared within 4 days to several weeks after initiation of therapy. Serum concentrations at the time of the episodes 
ranged from 5.8 to 11.8 micrograms/milliliter. The 3 most severe reactions occurred in children who were mentally 
retarded, suggesting that prior psychopathological problems may predispose to adverse reactions. In all patients, the 
behavior changes resolved upon drug discontinuation, and 5 of the 7 patients were eventually able to tolerate the drug 
when lower doses were used. 
b)  Abrupt discontinuation of carbamazepine 600 to 800 mg daily resulted in exacerbations of psychotic symptoms 
including paranoia, hostility and agitation in 2 of 20 schizophrenic patients treated with carbamazepine in combination with 
an antipsychotic. The authors postulate the possibility of a withdrawal syndrome caused by carbamazepine nonadrenergic 
rebound or a hyperdopaminergic state (Heh et al, 1988). 
c)  At least 1 case of visual hallucinations has been reported secondary to carbamazepine therapy (Berger, 1971). A 76
year-old female developed visual hallucinations after 2 weeks of carbamazepine 100 milligrams 4 times a day for trigeminal 
neuralgia. Specifically, she complained of strangers in her apartment and insects on walls. The patient was admitted
hospital and all drugs were discontinued including pentazocine, corticosteroids, carisoprodol, and analgesics. 
Hallucinations disappeared gradually and the neuralgia did not occur. A test dose of carbamazepine 60 milligrams 4 times 
a day was administered and visual hallucinations recurred within 2 days. They again subsided when the drug was
withdrawn. 

 
3.3.12.D   Suicidal thoughts 

1)  Data reviewed by the US Food and Drug Administration suggest an increased risk of suicidal behavior or ideation may exist 
in patients receiving therapy with antiepileptic drugs (AEDs). The analysis included 199 placebo-controlled clinical studies 
covering 11 different AEDs used for several different indications such as epilepsy, selected psychiatric illnesses, and other
conditions, including migraine and neuropathic pain syndromes. The analysis included 27,863 patients treated with AEDs and 
16,029 patients who received placebo, and patients were aged 5 years and older. There were 4 completed suicides among 
patients in the AED treatment groups versus (vs) none in the placebo groups. Suicidal behavior or ideation occurred in
patients in the AED treatment groups compared to 0.22% of patients in the placebo groups. This corresponded to an estimated 
2.1 per 1000 (95% confidence interval, 0.7 to 4.2) more patients in the AED treatment groups having suicidal behavior or 
ideation than the placebo groups. The increased risk of suicidality was noted at 1 week after starting an AED and continued to 
at least 24 weeks. When compared to placebo, results were generally consistent among the drugs and were seen
demographic subgroups. Patients treated for epilepsy, psychiatric disorders, or other conditions were all at an increased risk for
suicidality compared to placebo. Closely monitor patients treated with AEDs for emergence or worsening of depression, 
suicidality and other unusual changes in behavior, which may include symptoms such as anxiety, agitation, hostility, mania, and 
hypomania (US Food and Drug Administration, 2008). 

 
3.3.13   Renal Effects 

Drug-induced tubulointerstitial nephritis, acute 

Kidney finding 

Necrotizing arteritis, Granulomatous 

Renal failure 

Urogenital finding 

 
3.3.13.A   Drug-induced tubulointerstitial nephritis, acute 

1)  Summary 
a)  Infrequent cases of tubulointerstitial nephritis and tubular necrosis have occurred with therapeutic carbamazepine use 
(Hogg et al, 1981; Jubert et al, 1994). 

2)  Literature Reports 
a)  A case of acute renal failure secondary to tubulointerstitial nephritis in a 7-year-old boy receiving carbamazepine was 
reported (Hogg et al, 1981). Because of worsening control of grand mal seizures, carbamazepine 200 mg 4 times
milligrams/kilogram/day) was initiated, phenobarbital was discontinued, and the dosage of phenytoin was decreased. After 
25 days treatment with carbamazepine, he developed a fever and patchy erythematous rash. Relevant laboratory findings 
included bilirubin 0.9 nanograms/decaliter, SGOT 89 International units/liter, alkaline phosphatase 393 International 
units/liter, and a white blood cell count of 3500/cubic millimeter with a normal differential. His carbamazepine dosage
decreased, but 3 days later, spiking fevers occurred with development of a generalized swelling and erythematous rash 
over his entire body. Over the next 7 days, urinalysis revealed 1+ proteinuria with coarse granular casts. Serum creatinine 
increased to 3.4 nanograms/decaliter. Urine output decreased and the patient became anuric over the next 48 hours. 
Peritoneal dialysis was begun. Sonography revealed enlarged kidneys and renal biopsy showed tubular edema with 
infiltration of lymphocytes and plasma cells. High dose parenteral methylprednisolone was begun and continued for 4 days
with gradual improvement leading to a return of renal function to normal over the following 4 weeks. 
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3.3.13.B   Kidney finding 

1)  Summary 
a)  Urinary frequency, acute urinary retention, oliguria, azotemia, albuminuria, glycosuria, elevated bun, and micro
in the urine have been reported in patients receiving carbamazepine (Prod Info Tegretol(R), 2002b). 

 
3.3.13.C   Necrotizing arteritis, Granulomatous 

1)  Summary 
a)  CASE REPORT- Granulomatous necrotizing angiitis accompanying acute renal failure was described in a 42
male with schizophrenia following carbamazepine therapy (150 milligrams daily) for approximately 3 months (Imai et al,
1989). The patient developed a skin eruption initially, followed by acute renal failure. On admission, significant leukocytosis 
and eosinophilia were observed, suggesting an allergic reaction. Renal biopsy demonstrated granulomatous necrotizing 
angiitis, differing from classic periarteritis nodosa and hypersensitivity angiitis. The patient was also receiving
zometapine and profenamine. After withdrawal of all drugs and with conservative therapy renal function improved 
gradually. A carefully performed provocation test identified carbamazepine as the causative agent. 

 
3.3.13.D   Renal failure 

1)  Summary 
a)  Renal failure has been reported in patients. Acute renal failure was described in a 59-year-old male who had received 
carbamazepine 200 to 400 milligrams four times daily for 8 weeks for trigeminal neuralgia. Also, a case of a
hypersensitivity reaction to carbamazepine was described in a 35-year-old woman with late-onset epilepsy (Prod Info 
Tegretol(R), 2002b; Nicholls & Yasin, 1972); (Ray- Chaudhuri et al, 1989). 

2)  Literature Reports 
a)  A 79-year-old man developed kidney failure within 4 weeks of starting carbamazepine therapy for complex partial 
seizures. He first manifested a rash (within 2 weeks), which led to discontinuation of all other medications and a doubling of
his carbamazepine dose to 200 milligrams (mg) twice daily. Two weeks later, his rash had worsened and he was 
hospitalized. Carbamazepine was replaced by sodium valproate and he was given topical hydrocortisone cream
rash. Laboratory results showed liver dysfunction, which improved over the next 6 days. However, he was found to have 
acute renal failure. Biopsy showed a giant cell granuloma. He became anuric and was treated with hemodialysis and 
steroids. He was discharged 15 days after admission with normal liver function, normal renal function, resolution of the 
rash, and on prednisone 60 mg, which was eventually reduced and withdrawn (Hegarty et al, 2002). 
b)  Acute renal failure was described in a 59-year-old male who had received carbamazepine 200 to 400 milligrams four 
times daily for 8 weeks for trigeminal neuralgia (Nicholls & Yasin, 1972). The patient developed symptoms of fever,
sweating, and passing of dark urine. The eyes and face became swollen, and the patient passed large volumes of pale 
urine. BUN was 285 milligrams/100 milliliters and serum creatinine was 6.5 milligrams/100 milliliters. Urinalysis revealed 
trace of protein and some hyaline casts. The drug was withdrawn and the patient rapidly improved, not requiring dialysis, 
and BUN levels fell to 60 milligrams/100 milliliters in the next 2 weeks and serum electrolytes normalized. Renal biopsy 
revealed a non-specific tubular damage. A similar case has been reported (Prod Info Tegretol(R), 2002b; Hegbrant et al, 
1993). 
c)  A hypersensitivity reaction to carbamazepine, characterized by generalized erythroderma, a severe leukemoid reaction, 
hyponatremia, marked eosinophilia, and renal failure, was described in a 35-year-old woman with late-onset epilepsy after 
receiving carbamazepine therapy for approximately 3 weeks (Ray-Chaudhuri et al, 1989). The patient improved
withdrawal of carbamazepine and steroid therapy; however, introduction of sodium valproate resulted in development of a 
new skin rash, leukocytosis, and eosinophilia; valproate was discontinued. The patient was not treated further with 
anticonvulsants, and seizures did not recur. This appears to be the first report of this type of reaction to carbamazepine.

 
3.3.13.E   Urogenital finding 

1)  Renal failure, urinary frequency, acute urinary retention, oliguria, azotemia, albuminuria, glycosuria, elevated BUN, micro
deposits in the urine, and impotence have been reported in patients receiving carbamazepine. Ejaculatory failure along with 
granulomatous necrotizing angitis has also been reported. Infrequent cases of tubulointerstitial nephritis and tubular necrosis 
have occurred. 
2)  When compared to healthy controls (n=41), valproic acid treated men with generalized epilepsy (n=27) had smaller testicular 
volumes (p=0.01). Within the same study however, the testicular volumes of carbamazepine treated men with
(n=15) or oxcarbazepine treated men with generalized epilepsy (n=18) did not differ from controls. When further examined,
valproic acid treated men with abnormal sperm morphology had smaller testicular volumes than control whereas the testicular 
volumes of valproic acid treated men with normal sperm were similar to controls (Isojarvi et al, 2004). 

 
3.3.14   Reproductive Effects 

Impotence 

Semen finding 

 
3.3.14.A   Impotence 

1)  Summary 
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a)  Sexual dysfunction has been reported in patients receiving carbamazepine (Prod Info Tegretol(R), 2002b).
2)  Literature Reports 

a)  A 61-year-old man developed ejaculatory failure and associated loss of sensation of orgasm shortly after he began 
taking carbamazepine (Leris et al, 1997). His symptoms returned to normal after discontinuation of carbamazepine but
returned upon rechallenge. 

 
3.3.14.B   Semen finding 

1)  Antiepileptic agents have been associated with changes in sperm morphology and motility. A lower frequency of 
morphologically normal sperm was found in carbamazepine treated men with partial epilepsy (n=15), in valproic acid
men with generalized epilepsy and in oxcarbazepine treated men with partial epilepsy (n=18) (p less than 0.01 for 
carbamazepine and valproic acid and p less than 0.05 for oxcarbazepine) compared to healthy controls (n=41). A statistically 
significant decrease in the frequency of motile sperm was also found with all treatment groups combined when
healthy controls (p less than 0.05). Within the various treatment groups, valproic acid treated patients had a statistically
significant decrease in the frequency of motile sperm than in the control group (p less than 0.05). Carbamazepine treated men 
had high frequencies of abnormally low sperm concentration (p less than 0.001) and poorly motile sperm (p less than 0.05) 
when compared to controls (Isojarvi et al, 2004). 

 
3.3.15   Respiratory Effects 

Cryptogenic organizing pneumonia 

Pulmonary eosinophilia 

Pulmonary hypersensitivity 

 
3.3.15.A   Cryptogenic organizing pneumonia 

1)  A 49-year-old woman developed bronchiolitis obliterans organizing pneumonia (BOOP) secondary to carbamazepine
induced hypogammaglobulinemia after two years of carbamazepine therapy for epilepsy. The woman presented with
progressive exertional dyspnea and prolonged productive cough. BOOP was diagnosed via computerize tomography (CT) scan 
and transbronchial biopsy. Laboratory analysis revealed severe hypogammaglobulinemia including immunoglobulin (Ig) G 418 
milligrams/deciliter (mg/dL), Ig A 20 mg/dL, and Ig M 51 mg/dL. After carbamazepine withdrawal, gammaglobulins normalized
and roentgenogram findings improved (Tamada et al, 2007). 
2)  A 52-year-old woman developed Bronchiolitis obliterans organizing pneumonia (BOOP) and lupus while taking 
carbamazepine (Milesi-Lecat et al, 1997). Her symptoms included facial erythema, arthralgia, dyspnea and multiple pulmonary 
rounded masses and nodules. BOOP was diagnosed via pulmonary histologic examination. Antinuclear antibodies and 
antihistone antibodies were present without antibodies to double-stranded DNA. All symptoms disappeared 13 months
carbamazepine withdrawal. 

 
3.3.15.B   Pulmonary eosinophilia 

1)  Summary 
a)  A few cases of pulmonary eosinophilia have been described following carbamazepine therapy (Tolmie et al, 1983; 
Lewis & Rosenbloom, 1982). 

2)  Literature Reports 
a)  Pulmonary eosinophilia was described in an 8-year-old girl following carbamazepine (elixir) 300 milligrams daily for 
approximately 12 weeks. The patient presented with eczema and wheezing; a chest X-ray revealed collapse/consolidation 
of the right middle lobe accompanied by a diffuse increase in bronchovascular markings. The absolute eosinophil count 
was 11 x 10(9)/liter. valproic acid was substituted for carbamazepine, and the eosinophil count dropped dramatically 4 days 
later; the patient recovered in 1 month. Rechallenge with 20 mg of oral carbamazepine elixir resulted in a decreased peak 
expiratory flow rate, wheezing, and pruritus (Tolmie et al, 1983). 
b)  A hypersensitivity reaction to carbamazepine was described in an 8-year-old boy who received carbamazepine 100 
milligrams orally, twice daily for approximately 5 weeks. The child developed symptoms of both pulmonary eosinophilia with
asthma and fever, rash, lymphadenopathy, and hepatosplenomegaly. Symptoms improved within 3 days of withdrawal of 
carbamazepine (Lewis & Rosenbloom, 1982). 

 
3.3.15.C   Pulmonary hypersensitivity 

1)  Summary 
a)  Acute pulmonary hypersensitivity was reported in patients receiving carbamazepine (Prod Info Tegretol(R), 2002b; King 
et al, 1994; Tolmie et al, 1983; Lewis & Rosenbloom, 1982; Cullinan & Bower, 1975). 

2)  Literature Reports 
a)  A case of acute pulmonary hypersensitivity was reported in a 55-year-old woman receiving carbamazepine 100 
milligrams (mg) twice daily for trigeminal neuralgia (Cullinan & Bower, 1975). After 5 weeks of drug therapy, the patient
developed symptoms of shortness of breath, cough, and skin rash on the forearms, thighs and trunk. Examination of the 
chest disclosed crackling RALES throughout both lungs associated with a white blood cell count of 17,400 per cubic 
millimeter (mm(3)) with 58% eosinophils. Carbamazepine was discontinued and the patient was treated with topical 
corticosteroids and diphenhydramine 25 mg every 6 hours. Within 1 to 2 weeks, the patient improved and was discharged 
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with a white blood cell count of 8,100 per mm(3) (8% eosinophils). Three months after discharge, the patient's chest
and blood studies were normal. 

 
3.3.16   Other 

Summary 

Angioedema 

Desensitization therapy 

Drug withdrawal 

Toxic shock syndrome 

 
3.3.16.A   Summary 

1)  OTHER EFFECTS 
a)  Withdrawal of carbamazepine was found to increase the risk of rebound seizures. 

 
3.3.16.B   Angioedema 

1)  Carbamazepine-associated angioedema and maculopapular eruptions occurred in a 27 year-old Indian women with a 
history of postpartum psychosis. The patient presented with symptoms of mania and aggressive behavior and was started on 
carbamazepine 400 milligrams each day after failing to adequately respond to lithium and valproic acid. Carbamazepine
discontinued on the second day after she developed mild palpebral edema, itching, and discoloration of the skin, in addition to 
giddiness, syncope, vomiting, and fever. Her palpebral edema became worse on the third day. Her blood counts included total 
white blood cells of 13,800 cells/cubic millimeter, with 70% neutrophils, 27% lymphocytes, 3% eosinophils, 0% monocytes, and 
0% basophils. Her serum chemistry was essentially normal with the exception of serum sodium (133 milliequivalents per liter). 
A dermatological examination indicated she had angioedema and maculopapular rash. The angioedema responded to
treatment with pheniramine and oral hydroxyzine hydrchloride, and her skin rash resolved gradually. The authors stated that the 
subsidence of angioedema with carbamazepine cessation and continued use of her other drugs suggests that her other drugs 
did not account or contribute to this adverse reaction (Elias et al, 2006). 

 
3.3.16.C   Desensitization therapy 

1)  Summary 
a)  The use of desensitization to carbamazepine was described in a 12-year-old epileptic boy with multiple anticonvulsant 
allergies (Smith & Newton, 1985). 

2)  Literature Reports 
a)  The use of desensitization to carbamazepine was described in a 12-year-old epileptic boy with multiple anticonvulsant 
allergies. Desensitization was accomplished by initiating 0.1 milligrams (mg) carbamazepine daily and doubling the dose 
every 2 days until the patient had reached a therapeutic dosage of 200 milligrams twice daily (Smith & Newton,

 
3.3.16.D   Drug withdrawal 

1)  Summary 
a)  Withdrawal of carbamazepine was found to increase the risk of rebound seizures in patients with refractory partial 
epilepsies who had incompletely controlled seizures compared to rebound seizure occurrence rates in patients withdrawn 
from other antiepileptic drugs (DeToledo et al, 2000). 

2)  Literature Reports 
a)  Withdrawal of carbamazepine was found to increase the risk of rebound seizures in patients with refractory partial 
epilepsies who had incompletely controlled seizures compared to rebound seizure occurrence rates in patients withdrawn 
from other antiepileptic drugs (AEDs); patients who had NOT had seizures for several years on carbamazepine (CBZ) 
seemed not to have a higher risk of recurring seizures than patients who had used other AEDs. The study compared 
seizure occurrence rates in patients with epilepsy who had all AEDs discontinued during an 8-week period and who
converted to gabapentin monotherapy and observed on gabapentin for 26 weeks (n=275). Seizure rates were highest in 
the first 2 weeks after discontinuation of CBZ, and the state of activation of seizures was found to possibly last as long as 
10 weeks. Patients discontinuing CBZ had more seizures and earlier seizures than patients tapered from PHENYTOIN or
VALPROATE. When CBZ was part of combination treatment, the sequence in which CBZ was withdrawn was 
inconsequential (ie, CBZ withdrawn first versus CBZ withdrawn second). No new types of seizures were observed
CBZ withdrawal (DeToledo et al, 2000). 

 
3.3.16.E   Toxic shock syndrome 

1)  Summary 
a)  A case of pseudo-toxic shock syndrome was attributed to carbamazepine in a 13-year-old girl after 1 week of treatment 
for temporal lobe seizures (Burnstein et al, 1983). 

2)  Literature Reports 
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a)  A case of pseudo-toxic shock syndrome was attributed to carbamazepine in a 13-year-old girl after 1 week of treatment 
for temporal lobe seizures (Burnstein et al, 1983). One week prior to admission, the patient experienced spiking fever, 
malaise, vomiting, anorexia and a facial rash had progressed to the entire body. Diarrhea, elevations in hepatic
tests and white blood cells in the urine were observed. S aureus was recovered from the patient's blood and vagina. 
Leukopenia was also present. The patient was treated with methicillin IV and became afebrile within 48 hours. Rechallenge 
with oral carbamazepine resulted in recurrence of original symptoms including a spiking fever. The mechanism
development of the S aureus bacteremia is unclear. The authors ruled out the possibility of staphylococcal scarlet

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category D (Prod Info TEGRETOL(R)-XR extended
tablets, 2007) (All Trimesters) 

a)  There is positive evidence of human fetal risk, but the benefits from use in pregnant women may be acceptable despite the 
risk (e.g., if the drug is needed in a life-threatening situation or for a serious disease for which safer drugs cannot be used or are 
ineffective). 

2)  Australian Drug Evaluation Committee's (ADEC) Category: D(Australian Drug Evaluation Committee, 1999) 
a)  Drugs which have caused, are suspected to have caused, or may be expected to cause an increased incidence of human 
fetal malformations or irreversible damage. These drugs may also have adverse pharmacological effects. Accompanying
should be consulted for further details. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Yes 
4)  Clinical Management 

a)  Retrospective reviews suggest that teratogenic effects are associated with the use of anticonvulsants in combination 
therapy. If therapy is to be continued, monotherapy is preferred for pregnant women (Prod Info TEGRETOL(R)
release oral tablets, 2007). Carbamazepine can cause fetal harm when administered to a pregnant woman. Women of 
childbearing potential should be counseled to weigh the benefits of therapy against the risks. Antiepileptic drugs should not be 
discontinued abruptly in patients taking the drug to prevent major seizures due to the strong possibility of precipitating status 
epilepticus with the danger of hypoxia and threat to life. Standard prenatal care of childbearing women taking carbamazepine
should include currently accepted tests including a fetal echocardiograph during the first trimester to detect possible neonatal 
defects (Diav-Citrin et al, 2001). 

5)  Literature Reports 
a)  Reports indicate an increased risk of neural-tube defects, cardiovascular defects, and urinary tract defects. Cases of 
hypoplasia of the nose, anal atresia, meningomyelocele, ambiguous genitalia, congenital heart disease, hypertelorism, cleft lip, 
hypoplasia of the nails, congenital hip dislocation, spina bifida, and inguinal hernia have also been reported (Iqbal et al, 2001). 
A possible risk of birth defects with the folic acid antagonist, carbamazepine, has been found when used during the first
trimester of pregnancy (Hernandez-Diaz et al, 2000). A negative relationship between serum folate and serum carbamazepine 
concentrations has been found, suggesting that folate deficiency may play a role in carbamazepine teratogenesis (Lewis et al, 
1998). 
b)  If phenytoin or carbamazepine (or any prodrugs) are used in pregnant women, there is a substantially increased risk of 
teratogenicity with many combinations of other anticonvulsants. The teratogenicity of these drugs is largely or wholly related to 
the levels of the reactive epoxide metabolites (Finnell et al, 1992g; Van Dyke et al, 1991g; Buehler et al, 1990g). The 
epoxide/parent drug ratio is generally increased when phenytoin or carbamazepine is combined with each other, or with any 
other drugs that induce cytochrome P450 enzymes (3A4, 2C9, 2C19), or drugs which inhibit epoxide hydrolase, such as 
valproic acid, progabide, and lamotrigine. Such combinations increase the risk of major birth defects 3- to 4-fold over 
monotherapy and about 10-fold over background rates.(Spina et al, 1996f; Ramsay et al, 1990g; Bianchetti et al,
c)  In a large retrospective cohort study (n=1411), an increased risk of major congenital abnormalities was observed
offspring of women treated with carbamazepine (relative risk (RR) 2.6) or valproate (RR 4.1) monotherapy during the first 
trimester of pregnancy. Risk was unaffected by the type of seizure disorder, but in the case of valproate and phenobarbital, it 
was dependent upon the dose used. The risk for phenobarbital was significantly increased when other antiepileptic medications 
or caffeine were added (RR 2.5) or when all were combined (RR 5.1). Significant associations were observed between neural
tube defects and valproate alone (RR 4.0, p=0.03) and when combined with other antiepileptic medications (RR 5.4, p=0.004), 
specifically with carbamazepine (RR 8.1, p=0.01). In addition, the risk of hypospadia was higher with valproate alone (RR 4.8, 
p=0.05) or combined with other antiepileptic drugs (RR 4.8, p=0.03) (Samren et al, 1999). 
d)  The results of a prospective study involving 210 pregnant women suggest that carbamazepine treatment more
the risk of major congenital abnormalities when used in the first trimester of pregnancy. The data was gathered from the Israeli
Teratogen Information Service between January 1989 and March 1999. The 210 carbamazepine-exposed pregnancies were 
compared with 629 controls. Sixty-eight percent of the women in the carbamazepine group were treated throughout pregnancy. 
The relative risk (RR) of major congenital anomalies was 2.24 for women in the carbamazepine group (p= 0.043); decreased 
birth weights were also noted (mean 3046 grams versus 3277 grams; p= 0.000). The prevalence of congenital heart defects 
was 2.9% in the treatment group, compared with 0.7% in the control group. As a result, the investigators recommend fetal 
echocardiography in women treated with carbamazepine in the first trimester (Diav-Citrin et al, 2001). 
e)  A case of radial microbrain form of microencephaly in a 35-week-old premature infant exposed to carbamazepine in utero 
was reported. The mother had a history of seizures for which she was receiving carbamazepine 600 mg/day throughout her 
pregnancy. The last carbamazepine level, measured 18 months prior to delivery, was within the therapeutic range (8.4 
mcg/mL). No other levels were obtained and no seizures were recorded during the pregnancy. At birth, facial dysmorphologies 
were observed in the infant. An echocardiogram showed normal cardiac structure, but reduced contractility. Cranial ultrasound 
revealed a grossly undersized but histologically normal brain. Due to an extremely poor prognosis, life support was withdrawn. 
The absence of trauma, infection, or vascular disease suggests that the disorder was related to impaired neuronal proliferation. 
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Although causality cannot be definitively determined, the occurrence of multiple birth defects associated with anticonvulsants 
raises the possibility that carbamazepine exposure may have contributed to the pathogenesis in this infant (Hashimoto et al,
1999). 
f)  A pregnant, 44-year-old woman ingested 24 carbamazepine 200 mg tablets and developed mild clinical toxicity (peak
28.5 mcg/mL). Last menstrual period, pelvic exam and sonography indicated she was 3 to 4 weeks postconception at the time 
of ingestion, which correlated with the time period of the neural tube closure. Maternal alpha-fetoprotein levels were elevated at 
16 weeks gestation and sonography at 20 weeks suggested spina bifida. The pregnancy was electively terminated, which 
showed a fetus with a large open myeloschisis from T 11 to L 5 and a hypoplastic left cerebral hemisphere (Little et al,

B)  Breastfeeding 
1)  American Academy of Pediatrics Rating: Maternal medication usually compatible with breastfeeding. (Anon, 2001)
2)  World Health Organization Rating: Compatible with breastfeeding. Monitor infant for side effects. (Anon, 2002)
3)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk when used during 
breastfeeding. Weigh the potential benefits of drug treatment against potential risks before prescribing this drug
breastfeeding. 

4)  Clinical Management 
a)  The World Health Organization considers carbamazepine compatible with breast-feeding, but recommends monitoring the 
infant for jaundice, drowsiness, poor suckling, vomiting, and poor weight gain (Anon, 2002). Carbamazepine appears to be
for use during the breast-feeding period (Froescher et al, 1984). 

5)  Literature Reports 
a)  Carbamazepine and the epoxide metabolite transfers to breast milk. The concentration ratio of breast milk to that in maternal 
plasma is nearly 0.4 for carbamazepine and 0.5 for the epoxide. Estimated doses transferred to the newborn during
feeding range from 2 to 5 mg/day for carbamazepine and 1 to 2 mg/day for the epoxide. Due to the potential risk of serious 
adverse reactions in nursing infants from carbamazepine, a decision should be made regarding discontinuing nursing or 
discontinuing the medication, taking into account the importance for the use of the medication for the mother (Prod Info 
TEGRETOL(R)-XR extended-release oral tablets, 2007). 
b)  A lower milk:maternal plasma ratio was reported in women treated with multiple, unspecified anticonvulsants
1979). Carbamazepine levels in milk were equal to 39.4% of maternal serum concentration (milk equal to 1.9 mcg/mL; serum 
equal to 4.3 mcg/mL; n= 3). These amounts were considered pharmacologically insignificant. No adverse effects were noted in 
the nursing infants in any of these reports (Kaneko et al, 1979; Niebyl et al, 1979; Pynnonen et al, 1977; Pynnonen & Sillanpaa, 
1975); however, such effects were not systematically sought. 
c)  In four women treated with carbamazepine and phenytoin the approximate milk to serum ratio of carbamazepine was 60% 
(Wilson et al, 1980; Pynnonen et al, 1977; Pynnonen & Sillanpaa, 1975). The metabolite 10,11-epoxy carbamazepine was also
measured. Milk levels of the epoxide were approximately equal to serum levels, but the epoxide was not detectable in the 
nursing infants' serum for undetermined reasons. Maternal plasma concentrations assayed at 0.5 to 3.2 mcg/mL, markedly 
lower than the therapeutic range of 6 to 8 mcg/mL (Gilman et al, 1980). 
d)  One case of cholestatic hepatitis in a breast-fed infant has been reported in association with maternal use of 
carbamazepine. Symptoms resolved following cessation of breast-feeding (Anon, 2001; Frey et al, 1990; Chaplin et al, 1982). A
nursing infant is expected to ingest between 2% to 7.2% of the lowest weight-adjusted therapeutic dose (Iqbal et al, 2001a). In 
another report, breast-fed newborns developed serum carbamazepine levels between 15% to 65% of maternal levels (Wisner & 
Perel, 1998) Breast milk concentrations are reported to be approximately 24% to 69% of that found in maternal plasma, with 
usual infant serum levels of 0.4 mcg/mL (Pynnonen et al, 1977). 

6)  Drug Levels in Breastmilk 
a)  Parent Drug 

1)  Milk to Maternal Plasma Ratio 
a)  0.24-0.69 (Kok et al, 1982; Nau et al, 1982; Neibly et al, 1979; Pynnonen & Sillanpaa, 1975; Pynnonen et al, 1977)

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

Drug-Lab Modifications 

 
3.5.1   Drug-Drug Combinations 

Acetaminophen 

Acetylcysteine 

Activated Charcoal 
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Adenosine 

Alprazolam 

Amitriptyline 

Amoxapine 

Amprenavir 

Anisindione 

Aprepitant 

Aripiprazole 

Armodafinil 

Atracurium 

Azithromycin 

Betamethasone 

Bortezomib 

Bromperidol 

Buprenorphine 

Bupropion 

Caspofungin 

Cimetidine 

Cisatracurium 

Cisplatin 

Clarithromycin 

Clobazam 

Clomipramine 

Clonazepam 

Clorgyline 

Clozapine 

Cortisone 

Cyclosporine 
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Dalfopristin 

Danazol 

Darunavir 

Dasatinib 

Dehydroepiandrosterone 

Delavirdine 

Desipramine 

Dexamethasone 

Dicumarol 

Diltiazem 

Dothiepin 

Doxacurium 

Doxepin 

Doxorubicin Hydrochloride 

Doxorubicin Hydrochloride Liposome 

Doxycycline 

Efavirenz 

Ergocalciferol 

Erlotinib 

Erythromycin 

Estazolam 

Ethinyl Estradiol 

Ethosuximide 

Etonogestrel 

Etravirine 

Etretinate 

Evening Primrose 

Everolimus 
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Felbamate 

Felodipine 

Fentanyl 

Fluconazole 

Flunarizine 

Fluoxetine 

Fluvoxamine 

Fosamprenavir 

Fosaprepitant 

Fosphenytoin 

Ginkgo 

Haloperidol 

Hydrochlorothiazide 

Hydrocortisone 

Imatinib 

Imipramine 

Indinavir 

Influenza Virus Vaccine 

Iproniazid 

Irinotecan 

Isocarboxazid 

Isoniazid 

Itraconazole 

Ixabepilone 

Ketoconazole 

Lamotrigine 

Lapatinib 

Levetiracetam 
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Levonorgestrel 

Levothyroxine 

Lithium 

L-Methylfolate 

Lopinavir 

Loxapine 

Maraviroc 

Mebendazole 

Mefloquine 

Mestranol 

Methadone 

Methylphenidate 

Methylprednisolone 

Metronidazole 

Mianserin 

Midazolam 

Mifepristone 

Milnacipran 

Miokamycin 

Moclobemide 

Modafinil 

Nafimidone 

Nefazodone 

Nelfinavir 

Nevirapine 

Niacinamide 

Nialamide 

Nifedipine 
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Nilotinib 

Nimodipine 

Norelgestromin 

Norethindrone 

Norgestrel 

Nortriptyline 

Olanzapine 

Omeprazole 

Oxcarbazepine 

Paliperidone 

Pancuronium 

Pargyline 

Pentobarbital 

Phenelzine 

Phenobarbital 

Phenprocoumon 

Phenytoin 

Pipecuronium 

Praziquantel 

Prednisolone 

Prednisone 

Primidone 

Procarbazine 

Propoxyphene 

Protriptyline 

Psyllium 

Quetiapine 

Quinupristin 
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Ranolazine 

Rapacuronium 

Remacemide 

Repaglinide 

Rifampin 

Rifapentine 

Risperidone 

Ritonavir 

Rocuronium 

Rufinamide 

Sabeluzole 

Saquinavir 

Selegiline 

Sertraline 

Simvastatin 

Sirolimus 

Sorafenib 

St John's Wort 

Sunitinib 

Tacrolimus 

Tadalafil 

Telithromycin 

Temsirolimus 

Terfenadine 

Theophylline 

Tiagabine 

Ticlopidine 

Tipranavir 
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Toloxatone 

Topiramate 

Tramadol 

Tranylcypromine 

Trazodone 

Trimipramine 

Troleandomycin 

Valnoctamide 

Valproic Acid 

Vecuronium 

Verapamil 

Vigabatrin 

Viloxazine 

Voriconazole 

Warfarin 

Yohimbine 

Zaleplon 

Ziprasidone 

Zotepine 

 
3.5.1.A   Acetaminophen 

1)  Interaction Effect: an increased risk of acetaminophen hepatotoxicity 
2)  Summary: The hepatotoxicity of acetaminophen may be related to the formation of toxic metabolites in the
carbamazepine, an enzyme inducer, is given concurrently with high and frequent doses of acetaminophen, the induction of the 
metabolism of acetaminophen may result in an increased level of hepatotoxic metabolites. In support of this theory, it has been 
observed that patients who receive enzyme-inducing agents do not recover as well from an acetaminophen overdose as 
patients who are not taking enzyme-inducing drugs. The significance of this interaction at therapeutic doses of
administered intermittently appears low. In addition, acetaminophen has been shown to have lower bioavailability in epileptic
patients receiving enzyme-inducing agents (Perucca & Richens, 1979). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: At usual therapeutic oral doses of acetaminophen and carbamazepine, no special monitoring is 
required. 
7)  Probable Mechanism: increased metabolism of acetaminophen resulting in abnormally high levels of hepatotoxic 
metabolites 
8)  Literature Reports 

a)  A 17-year-old female with a history of anorexia nervosa and who was receiving carbamazepine 300 mg daily for mood 
stabilization ingested acetaminophen 7800 mg in a suicide attempt. Upon admission to the hospital, her liver
were significantly elevated and her serum acetaminophen level was 15 mcg/mL. Treatment with acetylcysteine was 
initiated and her acetaminophen level decreased in the expected manner. However, eight days later, she underwent a liver 
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transplant because of fulminant hepatic failure that was believed to be due to a combination of low body weight,
malnutrition, and carbamazepine therapy. A small portion of acetaminophen is metabolized by the cytochrome P450 
system to toxic metabolites which are then detoxified by glutathione. Carbamazepine is known to induce the
P450 system, and her malnutrition status depleted her glutathione concentrations. These two factors resulted in a greater
concentration of acetaminophen toxic metabolites, resulting in liver failure (Young & Mazure, 1998).  

 
3.5.1.B   Acetylcysteine 

1)  Interaction Effect: subtherapeutic carbamazepine levels 
2)  Summary: One woman experienced decreased carbamazepine trough levels three days after starting N-acetylcysteine 
therapy, which led to three consecutive tonic-clonic seizures. It was proposed that high doses of N-acetylcysteine may increase 
the clearance of carbamazepine and its metabolites to inactive derivatives, leaving the patient at an increased
activity (Simonart et al, 1998a). Closely monitor carbamazepine levels in patients also receiving N-acetylcysteine.
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when prescribing N-acetylcysteine to patients who take carbamazepine. Concomitant use 
of N-acetylcysteine and carbamazepine may cause decreased carbamazepine plasma concentrations resulting in an
risk of seizures. Closely monitor carbamazepine levels in patients also receiving N-acetylcysteine. 
7)  Probable Mechanism: increased clearance of carbamazepine 
8)  Literature Reports 

a)  A 59-year-old female being treated for two years with carbamazepine 800 mg daily had serum trough levels above 10 
mcg/mL. Lamotrigine was added to her therapeutic regimen to allow a slow withdrawal of carbamazepine. As the
lamotrigine increased to 75 mg daily, the patient developed fever, lymphadenopathy, conjunctivitis, and maculopapular 
eruptions on the face and upper torso. Carbamazepine trough level at this time was 11.1 mcg/mL. The patient was 
diagnosed with lamotrigine-induced hypersensitivity, and N-acetylcysteine 2 g every six hours was initiated with rapid 
clinical improvement. However, on the third day of N-acetylcysteine therapy, the patient had three tonic-clonic seizures 
within five hours. Although her carbamazepine dose had not changed, the trough level was 8.1 mcg/mL. It
that the high doses of N-acetylcysteine increased the clearance of carbamazepine and its metabolites to inactive 
derivatives, leaving the patient at an increased risk for seizure activity (Simonart et al, 1998).  

 
3.5.1.C   Activated Charcoal 

1)  Interaction Effect: decreased carbamazepine exposure 
2)  Summary: In a cross-over study involving six healthy volunteers, activated charcoal 8 g administered immediately after 
carbamazepine 400 mg resulted in a decrease in the carbamazepine absorption by 90%. Maximum concentration (Cmax) 
decreased from 2.7 mg/L to 0.28 mg/L, and the area under the concentration-time curve (AUC) of carbamazepine fell from 145
mg/L/h to 11 mg/L/h (Neuvonen et al, 1988). This drug interaction may make activated charcoal useful in cases of 
carbamazepine overdose, but should be kept in mind when using activated charcoal in therapy concurrently with
carbamazepine. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Since activated charcoal binds carbamazepine in the gastrointestinal tract, administer carbamazepine 
two hours before or four to six hours after activated charcoal. If this is not possible, separate administration times as much as 
possible. During concurrent therapy, monitor carbamazepine serum levels closely and observe the patient for
response to carbamazepine. 
7)  Probable Mechanism: reduced carbamazepine absorption 

 
3.5.1.D   Adenosine 

1)  Interaction Effect: a higher degree of heart block 
2)  Summary: Carbamazepine has been reported to increase the degree of heart block that may be produced by other agents. 
Adenosine exerts its effect by decreasing conduction through the AV node, and may cause a short-lasting first
third-degree block. Therefore, higher degrees of heart block induced by adenosine may occur in the presence of
carbamazepine (Prod Info Adenocard(R), 2002). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: If possible, carbamazepine should be withheld for at least five half-lives (approximately four days) 
prior to the use of adenosine. 
7)  Probable Mechanism: additive effects 

 
3.5.1.E   Alprazolam 

1)  Interaction Effect: decreased alprazolam effectiveness 
2)  Summary: The addition of carbamazepine 600 mg daily to a patient stabilized on alprazolam resulted in a significant 
decrease in alprazolam concentration (43 ng/mL vs 20 ng/mL) (Arana et al, 1988a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for signs of benzodiazepine clinical effectiveness. Concurrent use of carbamazepine and 
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alprazolam may require higher doses of alprazolam. The dose of alprazolam should be decreased if carbamazepine is
discontinued. 
7)  Probable Mechanism: increased hepatic metabolism 
8)  Literature Reports 

a)  Combined therapy with alprazolam and carbamazepine was reported to result in significant reductions in alprazolam 
plasma levels, corresponding with clinical deterioration, in a 32-year-old male with atypical bipolar disorder and
attacks (Arana et al, 1988). The patient was receiving oral lithium carbonate 1200 mg daily with oral alprazolam 7.5 mg 
daily prior to the initiation of carbamazepine. Carbamazepine 300 to 600 mg daily orally was used to control persistent 
impulsivity and psychosis; the lithium was discontinued. It is speculated that carbamazepine reduced alprazolam
levels by induction of hepatic microsomal enzymes. More studies are required to evaluate this interaction and its 
mechanisms.  

 
3.5.1.F   Amitriptyline 

1)  Interaction Effect: decreased amitriptyline effectiveness 
2)  Summary: The concomitant use of carbamazepine and antidepressants has been reported to decrease antidepressant 
levels (Leinonen et al, 1991h; Brown et al, 1988b). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for clinical efficacy of the amitriptyline therapy and for any signs of toxicity of carbamazepine. 
Serum levels of both agents should be considered when either agent is added or discontinued, with appropriate dosage 
adjustments made accordingly. 
7)  Probable Mechanism: increased amitriptyline metabolism 
8)  Literature Reports 

a)  A study examined the effect of carbamazepine on amitriptyline levels in 8 psychiatric inpatients treated with an average 
amitriptyline dosage of 137.5 mg daily. All patients were treated for a minimum of 7 days prior to measurement of
antidepressant concentrations. Carbamazepine was added in a mean dose of 593 mg continued over a 4 week period. In 
patients receiving combination therapy, serum amitriptyline and nortriptyline concentrations were significantly lower (42% 
and 40% respectively) than in patients receiving amitriptyline alone, although the ratio of amitriptyline to nortriptyline 
remained relatively unchanged (Leinonen et al, 1991g).  

 
3.5.1.G   Amoxapine 

1)  Interaction Effect: decreased amoxapine concentration 
2)  Summary: The concomitant use of carbamazepine and antidepressants has been reported to decrease antidepressant 
levels (Leinonen et al, 1991e; Brown et al, 1990c). Although not reported for amoxapine, a similar interaction could occur.
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for clinical efficacy of the amoxapine therapy and for any signs of toxicity of carbamazepine. 
Serum levels of both agents should be considered when either agent is added or discontinued, with appropriate
adjustments made accordingly. 
7)  Probable Mechanism: increased amoxapine metabolism 
8)  Literature Reports 

a)  Concomitant administration of imipramine and carbamazepine to children with attention deficit disorder (ADD) has been 
reported to result in a 50% decrease in the total plasma concentration of imipramine plus desipramine (Brown et
Carbamazepine probably enhances the hepatic microsomal metabolism of imipramine and other tricyclic antidepressants 
by inducing hepatic enzymes (Moody et al, 1977a). Although not reported specifically for amoxapine, be aware that the 
potential for a similar interaction exists. Patients on chronic Carbamazepine therapy may require increased
tricyclic antidepressants.  

 
3.5.1.H   Amprenavir 

1)  Interaction Effect: reduced amprenavir efficacy due to reduced amprenavir serum concentrations 
2)  Summary: Coadministration of carbamazepine and amprenavir may result in reduced amprenavir serum concentrations. 
Dose adjustments of amprenavir may be necessary to maintain antiviral efficacy of amprenavir (Prod Info Agenerase(R),
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Clinicians may want to consider using alternative medication to carbamazepine in patients on 
amprenavir therapy. However, if it becomes necessary to give these agents concurrently, upward adjustments in amprenavir 
dosing may be needed to maintain antiviral effectiveness. 
7)  Probable Mechanism: induction of cytochrome P450 3A4-mediated amprenavir metabolism 

 
3.5.1.I   Anisindione 

1)  Interaction Effect: decreased anticoagulant effectiveness 
2)  Summary: Concomitant carbamazepine and warfarin therapy has been reported to result in a decreased anticoagulant 
effect, secondary to the induction of hepatic metabolism of the anticoagulant (Massey, 1983a; Cohen & Armstrong, 1974a; 
Koch-Weser & Koch-Weser, 1975a; Kendall & Boivin, 1981a; Hansen et al, 1971b). A similar effect may occur with
3)  Severity: moderate 
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4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In patients receiving oral anticoagulant therapy, the prothrombin time ratio or INR (international 
normalized ratio) should be closely monitored with the addition and withdrawal of treatment with carbamazepine, and should be 
reassessed periodically during concurrent therapy. Adjustments of the anisindione dose may be necessary in order to
the desired level of anticoagulation. 
7)  Probable Mechanism: increased anisindione metabolism 

 
3.5.1.J   Aprepitant 

1)  Interaction Effect: reduced plasma aprepitant concentrations and decreased aprepitant efficacy 
2)  Summary: Coadministration of aprepitant with drugs that strongly induce cytochrome P450 3A4 activity, such as 
carbamazepine, may result in reduced plasma concentrations of aprepitant and decreased efficacy of aprepitant (Prod Info 
EMEND(R) oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant administration of aprepitant and carbamazepine may result in reduced plasma 
concentrations of aprepitant and may decrease the efficacy of aprepitant (Prod Info EMEND(R) oral capsules,
7)  Probable Mechanism: induction of cytochrome P450 3A4-mediated metabolism of aprepitant by carbamazepine

 
3.5.1.K   Aripiprazole 

1)  Interaction Effect: decreased aripiprazole concentrations 
2)  Summary: Coadministration of carbamazepine 200 milligrams (mg) twice daily with aripiprazole 30 mg once daily decreased 
the maximum concentration (Cmax) and the area under the concentration-time curve (AUC) values of both aripiprazole and its 
active metabolite, dehydro-aripiprazole, by approximately 70%. Aripiprazole is partly metabolized by cytochrome P450 3A4 
(CYP3A4) enzymes. Coadministration with carbamazepine, a potent CYP3A4 inducer, could increase aripiprazole
causing decreased blood concentrations. The dose of aripiprazole should be doubled when it is administered concurrently with 
carbamazepine. If therapy with carbamazepine is discontinued, the dose of aripiprazole should then be decreased (Prod Info 
ABILIFY(R) oral tablets, oral solution, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of aripiprazole and carbamazepine has resulted in decreased aripiprazole 
concentrations. The dose of aripiprazole should be doubled when it is administered concurrently with carbamazepine. If therapy 
with carbamazepine is discontinued, the dose of aripiprazole should then be decreased. 
7)  Probable Mechanism: induction of CYP3A4-mediated aripiprazole metabolism 

 
3.5.1.L   Armodafinil 

1)  Interaction Effect: decreased armodafinil exposure or plasma levels 
2)  Summary: Armodafinil is partially metabolized by the CYP3A enzyme system. Use caution with the coadministration of 
armodafinil with other drugs that are potent inducers of CYP3A4, such as carbamazepine, as this could result in decreased
exposure or plasma levels of armodafinil (Prod Info NUVIGIL(TM) oral tablets, 2007). Also, monitor patient's response to 
armodafinil if these 2 agents are used concurrently. 
3)  Severity: minor 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the coadministration of armodafinil and carbamazepine as this may result in 
decreased armodafinil exposure or levels (Prod Info NUVIGIL(TM) oral tablets, 2007). Monitor patient response to armodafinil if 
these 2 agents are used concurrently. 
7)  Probable Mechanism: induction of CYP3A-mediated armodafinil metabolism 

 
3.5.1.M   Atracurium 

1)  Interaction Effect: decreased atracurium duration of action 
2)  Summary: The effects of carbamazepine on the neuromuscular blocking effects of atracurium have been contradictory in 
well-controlled studies. The effect of atracurium was significantly shortened in patients taking carbamazepine, with or without 
phenytoin or valproic acid, compared to patients not taking anticonvulsants (Tempelhoff et al, 1990a). Other researchers 
reported that carbamazepine had no effect on the onset time or duration of atracurium (Spacek et al, 1997a).
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for an appropriate clinical response to the neuromuscular blocker. Closer dosing 
intervals or higher doses of atracurium may be needed in patients receiving carbamazepine. 
7)  Probable Mechanism: increased atracurium metabolism 
8)  Literature Reports 

a)  Researchers studied the effect of carbamazepine on the onset and duration of neuromuscular blockade induced by 
atracurium. Three groups of patients were studied; 21 nonepileptic patients, 14 epileptic patients treated with
carbamazepine alone, and 18 epileptic patients receiving carbamazepine and either phenytoin or valproic acid. Patients 
receiving carbamazepine had been maintained for many years. All patients were treated with atracurium 0.5 mg/kg 
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intravenously following standard induction of anesthesia. The time to onset of neuromuscular blockade was not significantly 
different for the three groups of patients. However, time to recovery of baseline and train-of-four response was significantly 
shorter for the two groups receiving carbamazepine (Tempelhoff et al, 1990).  
b)  Carbamazepine had no effect on the neuromuscular blockade induced by atracurium in one study. After standard 
induction of anesthesia, 0.5 mg/kg of atracurium was administered in two groups of patients, with eight patients receiving 
carbamazepine and ten patients not receiving carbamazepine. The average duration of carbamazepine therapy was 41 
weeks. There was no significant difference between the two groups in lag time, onset time, or time to recovery of the 
neuromuscular blockade induced by atracurium (Spacek et al, 1997).  

 
3.5.1.N   Azithromycin 

1)  Interaction Effect: increased serum carbamazepine levels 
2)  Summary: Although some macrolide antibiotics interfere with hepatic metabolism of carbamazepine, azithromycin is one of 
the semisynthetic macrolides that does not inactivate cytochrome P450, and, therefore, does not interact with carbamazepine 
(Periti et al, 1992a; Hopkins, 1991a). It is suggested, however, that elevations of serum carbamazepine levels may occur with 
the concomitant use of azithromycin, and that careful monitoring of patients is advised by the manufacturer (Prod Info 
Zithromax(R), 2001). 
3)  Severity: minor 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Until further data are available regarding drug interactions with azithromycin and carbamazepine, 
careful monitoring of patients is advised. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Although quite variable in their ability to produce enzyme inhibition, the macrolide antibiotics have been implicated in 
significant drug interactions. They can be classified into three groups: 1) erythromycins and troleandomycin
nitrosoalkanes leading to inactive cytochrome P450- metabolite complexes, 2) clarithromycin, flurithromycin, josamycin, 
midecamycin, miocamycin, and roxithromycin form complexes to a smaller degree and seldom cause drug interactions, 
and 3) azithromycin, dirithromycin, rokitamycin, and spiramycin do not affect cytochrome P450 and, therefore,
produce drug interactions (Periti et al, 1992).  
b)  In a toleration and safety profile of azithromycin assessing 3995 patients, no pharmacokinetic interactions were
observed with carbamazepine, cimetidine, methylprednisolone, theophylline, or warfarin (Hopkins, 1991). 

 
3.5.1.O   Betamethasone 

1)  Interaction Effect: decreased betamethasone effectiveness 
2)  Summary: Carbamazepine has been demonstrated to increase the metabolism of corticosteroids (Olivesi, 1986b; Privitera et 
al, 1982b). Although not specifically reported for betamethasone, a similar interaction could be expected. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor therapeutic efficacy of betamethasone. An increase in the steroid dosage may be required 
after three to five days of concurrent carbamazepine therapy. 
7)  Probable Mechanism: increased betamethasone metabolism 

 
3.5.1.P   Bortezomib 

1)  Interaction Effect: reduced efficacy of bortezomib 
2)  Summary: Carbamazepine may induce the metabolism of bortezomib. Monitor patients closely for reduced efficacy when 
CYP3A4 inducers (ie, carbamazepine) are coadministered with bortezomib (Prod Info VELCADE(R) injection, 2008).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concomitant use of bortezomib and CYP3A4 inducers (ie, carbamazepine) may
bortezomib efficacy. Monitor patients if bortezomib and carbamazepine are coadministered (Prod Info VELCADE(R) injection,
2008). 
7)  Probable Mechanism: induction of CYP3A4-mediated bortezomib metabolism by carbamazepine 

 
3.5.1.Q   Bromperidol 

1)  Interaction Effect: decreased bromperidol efficacy 
2)  Summary: Concurrent administration of carbamazepine and bromperidol may decrease plasma concentrations of 
bromperidol and its reduced metabolite by inducing their metabolism. However, when carbamazepine and bromperidol were 
coadministered in schizophrenic patients, clinical improvement was seen. This indicates that these two agents may possess 
some pharmacodynamic synergism (Otani et al, 1997a). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Monitor patients for bromperidol efficacy. When given concomitantly with carbamazepine, doses of 
bromperidol may need to be increased. 
7)  Probable Mechanism: induction of bromperidol metabolism by carbamazepine 
8)  Literature Reports 
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a)  In one study, 13 schizophrenic patients were given bromperidol 12 mg to 24 mg daily for 1 to 20 weeks prior to the 
addition of carbamazepine 400 mg daily for 4 weeks. Carbamazepine reduced plasma concentrations of both bromperidol 
and reduced bromperidol by 37% and 23%, respectively, at four weeks. It appeared that the induction by carbamazepine 
was fastest during the first week of cotherapy, but maximal effects were seen at four weeks. The authors postulated that 
cytochrome P450 3A4 isoenzymes may be involved in this process, since carbamazepine is known to induce the activity of 
CYP 3A4. Although carbamazepine and bromperidol coadministration resulted in decreased plasma concentrations of 
bromperidol, the Clinical Global Impression scores were decreased significantly, indicating that some pharmacodynamic 
synergism exists between carbamazepine and bromperidol which results in clinical improvement (Otani et al, 1997).

 
3.5.1.R   Buprenorphine 

1)  Interaction Effect: decreased buprenorphine plasma concentrations 
2)  Summary: Buprenorphine is primarily metabolized by the CYP3A4 isoenzyme system. Coadministration of a CYP3A4 
inducer, such as carbamazepine, may result in increased clearance and reduced plasma concentrations of buprenorphine. If 
concomitant use of buprenorphine and carbamazepine is warranted, dosage adjustment may be necessary (Prod Info
buprenorphine hcl injection, 2004) along with increased monitoring for buprenorphine withdrawal signs and symptoms (Bridge 
et al, 2003). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing buprenorphine to patients who take carbamazepine. Concomitant use 
of buprenorphine and carbamazepine may cause reduced buprenorphine plasma concentrations. If concurrent use is required, 
dosage adjustments should be considered (Prod Info buprenorphine hcl injection, 2004). Increased monitoring for withdrawal 
signs and symptoms is also recommended when buprenorphine is coadministered with carbamazepine (Bridge et al, 2003).
7)  Probable Mechanism: induction of CYP3A4-mediated buprenorphine metabolism by carbamazepine 

 
3.5.1.S   Bupropion 

1)  Interaction Effect: decreased bupropion effectiveness 
2)  Summary: Since bupropion is extensively metabolized by the cytochrome P450 enzyme system, the coadministration of 
bupropion with other drugs that are inducers of the CYP450 system may affect its clinical activity. Carbamazepine may induce 
the metabolism of bupropion, resulting in decreased efficacy of bupropion (Prod Info Wellbutrin XL(TM), 2003).
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Care should be taken when administering bupropion with carbamazepine. Monitor the patient
bupropion efficacy. 
7)  Probable Mechanism: induction of bupropion metabolism by carbamazepine 

 
3.5.1.T   Caspofungin 

1)  Interaction Effect: reduced caspofungin plasma levels 
2)  Summary: Enhanced clearance of caspofungin may occur during concomitant therapy with carbamazepine, an inducer of 
drug clearance. Patients may require an increase in dose to 70 mg caspofungin daily (Prod Info CANCIDAS(R) IV infusion, 
2008). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When caspofungin is coadministered with inducers of drug clearance, such as carbamazepine, 
consider using a daily dose of 70 mg of caspofungin (Prod Info CANCIDAS(R) IV infusion, 2008). 
7)  Probable Mechanism: enzyme induction by carbamazepine 
8)  Literature Reports 

a)  Combined use of carbamazepine and caspofungin, an inducer of drug clearance, may result in a significant reduction in 
caspofungin plasma levels. This is based on regression analyses of pharmacokinetic data. It is not known which drug
clearance mechanism involved in caspofungin disposition may be inducible (Prod Info CANCIDAS(R) IV infusion, 2008).

 
3.5.1.U   Cimetidine 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizures, coma)
2)  Summary: The effects of cimetidine on carbamazepine plasma concentration may be temporary. Possible inhibition or 
limitation of carbamazepine auto-induction may occur (Macphee et al, 1984; Dalton et al, 1985a; Dalton et al, 1986a; Dalton, 
1985a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Consider obtaining plasma carbamazepine levels two to four days after starting or discontinuing 
cimetidine. Usual therapeutic levels are 6 mg/L to 12 mg/L; however, the relationship between plasma levels and
variable. Patients should also be cautioned that transient signs of carbamazepine toxicity may occur during the first few days of
cimetidine therapy. An alternative H-2 blocker that has not been reported to cause this interaction, such as ranitidine or 
famotidine, might be considered. 
7)  Probable Mechanism: decreased carbamazepine metabolism 
8)  Literature Reports 
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a)  In a single dose study, cimetidine pretreatment increased the carbamazepine area under the curve by 26% and the 
elimination half-life by 18% (Dalton et al, 1985). It is possible that this is due to decreased metabolism secondary to the
inhibition of hepatic microsomal enzymes by cimetidine (Telerman-Toppet et al, 1981); however, others have reported no 
significant alterations in steady-state plasma concentrations of carbamazepine or its metabolite with concomitant 
administration of cimetidine (Sonne et al, 1983; Levine et al, 1985). 
b)  Cimetidine 400 mg three times daily significantly increased steady-state carbamazepine plasma levels by 17%
days. However, carbamazepine levels decreased to pretreatment levels by the seventh day of cimetidine treatment. 
Carbamazepine side effects appeared in most patients within 24 hours following cimetidine initiation, but subsided over the 
next 48 to 72 hours. The investigators concluded that dosage adjustments appear unnecessary, but that patients
warned of the appearance of carbamazepine side effects for the first 3 to 5 days after beginning cimetidine (Dalton et al, 
1986).  
c)  A case of carbamazepine toxicity was reported in an elderly man receiving carbamazepine 200 mg three times
isoniazid 300 mg daily, and cimetidine 400 mg twice daily. Two days after initiating this drug combination the patient 
developed nausea, vomiting, dizziness, and epigastric pain. Carbamazepine serum concentrations were elevated. Patients 
receiving this combination of therapy should have close monitoring of carbamazepine concentrations (Garcia et al, 1992). 

 
3.5.1.V   Cisatracurium 

1)  Interaction Effect: resistance to neuromuscular blocking action 
2)  Summary: Some medications, including carbamazepine, may enhance resistance to the neuromuscular blocking effect of 
nondepolarizing agents such as cisatracurium (Prod Info Nimbex(R), 1999). Dose adjustments of cisatracurium may be needed 
when these agents are being used concurrently. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The dose of cisatracurium may need to be adjusted upward in patients receiving concurrent 
carbamazepine. 
7)  Probable Mechanism: unknown 

 
3.5.1.W   Cisplatin 

1)  Interaction Effect: decreased carbamazepine plasma concentrations 
2)  Summary: A 36-year old epileptic female undergoing antineoplastic therapy with doxorubicin and cisplatin experienced 
subtherapeutic carbamazepine and valproic acid concentrations which resulted in tonic-clonic seizures. Although the exact 
mechanism is unknown, possible causes include decreased absorption or accelerated elimination of carbamazepine (Neef & de 
Voogd-van der Straaten, 1988c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Anticonvulsant levels should be closely monitored in patients receiving antineoplastic therapy with 
doxorubicin or cisplatin. Doses of carbamazepine may need to be increased. 
7)  Probable Mechanism: decreased absorption or accelerated elimination of carbamazepine 
8)  Literature Reports 

a)  A 36-year old female epileptic patient requiring cisplatin and doxorubicin therapy for papillary adenocarcinoma 
experienced tonic-clonic seizures after two days of antineoplastic treatment. Plasma concentrations of carbamazepine,
valproic acid, and phenytoin were all determined to be subtherapeutic (0.5 mg/L, 24.3 mg/L, and 0.3 mg/L, respectively). 
One month later, she was controlled on phenytoin 450 mg daily, carbamazepine 1200 mg daily, and valproic acid 1200 mg 
daily. During her second course of cisplatin and doxorubicin, she again suffered a tonic-clonic seizure. Plasma
concentrations of her anticonvulsants were phenytoin 0.2 mg/L, carbamazepine 3.5 mg/L, and valproic acid 34.1 mg/L. 
Three days following her chemotherapy, plasma concentrations of the anticonvulsants had returned to their previous 
values. During her sixth and final chemotherapy course, carbamazepine levels remained low (1.4 mg/L) but stable during 
all 15 days of the course (Neef & de Voogd-van der Straaten, 1988b).  

 
3.5.1.X   Clarithromycin 

1)  Interaction Effect: an increased risk of carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, 
seizures, coma) 
2)  Summary: Clarithromycin has been reported to elevate the serum levels of carbamazepine (Prod Info Biaxin(R), 2000), 
resulting in the clinical symptoms of lethargy, fatigue, blurred vision, nausea, confusion, and ataxia (Tatum & Gonzalez, 1994a; 
Albani et al, 1993a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Decreasing the carbamazepine dose by approximately 25% is advised at the initiation of 
clarithromycin therapy with further modification according to clinical symptoms and serum carbamazepine trough
concentrations. Consider monitoring carbamazepine plasma levels. 
7)  Probable Mechanism: decreased carbamazepine metabolism 
8)  Literature Reports 

a)  Carbamazepine toxicity with an increase in serum level associated with the addition of clarithromycin was reported in a 
35-year-old female diagnosed with complex partial seizures (Tatum & Gonzalez, 1994). She was maintained on
carbamazepine 200 mg three times daily with an approximate steady-state level of 8.3 mcg/mL. With development of an 
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upper respiratory infection, clarithromycin 500 mg two times daily was initiated. Symptoms of lethargy, fatigue, blurred 
vision, nausea, "muddled thoughts", and ataxia occurred within a few hours of the first dose. A carbamazepine serum level 
of 15.5 mcg/mL was obtained 26 hours after the first clarithromycin dose. The symptoms of toxicity resolved rapidly and the 
level returned to baseline within 36 hours of discontinuing carbamazepine and clarithromycin.  
b)  A 29 year-old male was diagnosed with simple partial seizures since the age of 11 years and was maintained on
carbamazepine 400 mg two times daily with an approximate steady-state level of 8 mcg/mL (Albani et al, 1993). The 
addition of clarithromycin increased the serum level to 12.7 mcg/mL, measured at the end of the clarithromycin therapy, 
despite decreasing carbamazepine (300 mg two times daily); yet, he did not notice any adverse symptoms from an 
elevated serum level. Upon completion of the therapy, he was placed on the previous carbamazepine dose. Within a week, 
the level returned to baseline.  
c)  Clarithromycin 500 mg was given concurrently with either oral carbamazepine 400 mg or placebo twice daily to 12 
healthy volunteers in a randomized, double-blind study. The mean area under the concentration-time curve (AUC) of 
carbamazepine was increased and the formation of the 10,11-epoxide metabolite was significantly reduced,
significant change in carbamazepine pharmacokinetics (Sturgill & Rapp, 1992). Whether this would lead to a clinically
significant effect is unknown.  
d)  Macrolide antibiotics have been implicated in severe drug interactions, but there are differences among the macrolides; 
not all are responsible for drug interactions. They can be classified into 3 groups: 1) erythromycins and troleandomycin 
form nitrosoalkanes leading to inactive cytochrome P450-metabolite complexes, 2) clarithromycin, flurithromycin, 
josamycin, midecamycin, miocamycin, and roxithromycin form complexes to a smaller degree and are less likely to cause 
drug interactions, and 3) azithromycin, dirithromycin, rokitamycin, and spiramycin do not affect cytochrome P450 and, 
therefore, would not be expected to interfere with drugs metabolized by this enzyme system (Periti et al, 1992b).

 
3.5.1.Y   Clobazam 

1)  Interaction Effect: decreased carbamazepine parent drug and/or increased active metabolite concentrations
2)  Summary: Studies that investigated the effect of clobazam on carbamazepine have shown variable effects on parent drug 
and active metabolite concentrations, including increases in carbamazepine levels (Franceschi et al, 1983), decreases (Schmidt 
et al, 1986a), and no significant change (Sennoune et al, 1992; Munoz et al, 1990a). Carbamazepine effects on clobazam have 
been shown to include decreased plasma levels and area under the concentration-time curve (AUC) of clobazam and increased 
levels and AUC of norclobazam (the active metabolite) (Bun et al, 1990; Jawad et al, 1984; Levy et al, 1983; Sennoune et al, 
1992). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor carbamazepine serum concentrations and seizure control. 
7)  Probable Mechanism: increased hepatic metabolism 
8)  Literature Reports 

a)  Concomitant administration of clobazam and carbamazepine has been reported to result in a 14% reduction in the 
parent drug carbamazepine plasma concentrations; changes to active metabolites were not noted (Schmidt et al, 1986).
b)  Metabolite/parent drug plasma ratios were studied in 15 patients with seizure disorders on carbamazepine monotherapy
and five patients receiving both clobazam and carbamazepine. Carbamazepine plasma concentrations were similar in both 
groups, but clobazam-treated patients demonstrated higher concentrations of metabolites, particularly the 10,11
metabolite. This suggested induction of carbamazepine metabolism, probably by induction of cytochrome P450 and 
resulting increases in carbamazepine epoxidation (Munoz et al, 1990).  

 
3.5.1.Z   Clomipramine 

1)  Interaction Effect: decreased clomipramine effectiveness 
2)  Summary: The concomitant use of carbamazepine and antidepressants has been reported to decrease antidepressant 
levels (Leinonen et al, 1991f; Brown et al, 1990d). Although not reported for clomipramine, a similar interaction could occur.
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor for clinical efficacy of the clomipramine therapy and for any signs of toxicity of 
carbamazepine. Serum levels of both agents should be considered when either agent is added or discontinued, with
appropriate dosage adjustments made accordingly. 
7)  Probable Mechanism: increased clomipramine metabolism 
8)  Literature Reports 

a)  Concomitant administration of imipramine and carbamazepine to children with attention deficit disorder (ADD) has been 
reported to result in a 50% decrease in the total plasma concentration of imipramine plus desipramine (Brown et
Carbamazepine enhances the hepatic microsomal metabolism of imipramine and other tricyclic antidepressants by 
inducing hepatic enzymes (Moody et al, 1977b). Although not reported specifically for clomipramine, be aware that the 
potential for a similar interaction exists. Patients on chronic carbamazepine therapy may require increased doses of 
tricyclic antidepressants.  

 
3.5.1.AA   Clonazepam 

1)  Interaction Effect: reduced plasma levels of clonazepam 
2)  Summary: Clonazepam and carbamazepine cotherapy has resulted in decreased clonazepam serum concentrations. This 
may be a result of carbamazepine enzyme induction (Sunaoshi et al, 1988a; Lai et al, 1978a). One study involving clonazepam 
administration to epileptic patients maintained on carbamazepine either alone or in combination with other anticonvulsants 
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determined that clonazepam administration did not influence serum concentrations of carbamazepine (Johannessen et al,
1977a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Clonazepam levels should be monitored whenever carbamazepine is added or withdrawn from 
therapy, or when the carbamazepine dose is changed. Also monitor the patient for seizure control. 
7)  Probable Mechanism: induction of clonazepam hepatic metabolism 
8)  Literature Reports 

a)  The effect of carbamazepine on clonazepam plasma levels during chronic administration were evaluated in seven 
healthy volunteers (Lai et al, 1978). Subjects were given clonazepam 1 mg once daily for 29 consecutive days, and
carbamazepine 200 mg was coadministered on days 8 to 29. Clonazepam plasma levels reached a steady
to the initiation of carbamazepine therapy. After the addition of carbamazepine, plasma clonazepam levels decreased over 
5 to 15 days to a level 19% to 37% less than their prior steady-state concentrations. Carbamazepine also reduced
clonazepam half-life. The proposed mechanism for this drug interaction is enzyme induction caused by carbamazepine. 
b)  The effects of clonazepam on serum levels of phenytoin, phenobarbital, and carbamazepine were studied in 22 
epileptic patients who were receiving one or two of these drugs (Johannessen et al, 1977). Clonazepam 4 mg to 6 mg daily 
was added to their therapeutic regimens and anticonvulsant levels were determined weekly for at least six weeks. Of
nine patients receiving carbamazepine either as monotherapy or combined with another anticonvulsant, carbamazepine 
plasma concentrations averaged 8.1 mcg/mL prior to clonazepam and 8.3 mcg/mL after clonazepam therapy. The authors 
concluded that clonazepam has an insignificant effect on plasma concentrations of carbamazepine.  
c)  Concurrently administered clonazepam and carbamazepine were investigated in epileptic children (Sunaoshi et al, 
1988). The steady-state plasma concentration of clonazepam was determined in 66 epileptic children who were receiving 
both carbamazepine and clonazepam. These levels were compared to the plasma levels of clonazepam in 188 other
children who were receiving clonazepam as monotherapy. In another group of 12 children, some of whom were included in 
the previous groups, carbamazepine was added to their pre-existing regimen of clonazepam. Another group of 11 children 
was maintained on clonazepam and carbamazepine, and their therapeutic regimen was changed to clonazepam
plasma levels were determined four or more weeks after maintaining the same dose and regimen. When comparing the 
plasma levels of clonazepam, children who received clonazepam monotherapy had a mean level of 30.9 ng/mL and 
children who were receiving therapy with clonazepam and carbamazepine had a mean level of 26.2 ng/mL. When 
carbamazepine was added to clonazepam monotherapy, steady-state plasma concentrations of clonazepam decreased 
from 47.5 ng/mL to 35.1 ng/mL. Conversely, when children who were receiving clonazepam and carbamazepine were 
switched to clonazepam monotherapy, plasma levels of clonazepam increased from 28.6 ng/mL to 34.4 ng/mL. 

 
3.5.1.AB   Clorgyline 

1)  Interaction Effect: hypertensive urgency, hyperpyrexia, and seizures 
2)  Summary: Concomitant MAO inhibitor and carbamazepine therapy is contraindicated (Prod Info Tegretol(R),
Simultaneous use may theoretically result in hyperpyrexia, excitation, and seizure activity (Prod Info Parnate(R), 1995d; Prod 
Info Tegretol(R), 1998e; Thweatt, 1986e). However, there is preliminary evidence that the combination of carbamazepine and 
an MAOI may be safe and efficacious, even in some refractory cases (Ketter et al, 1995k; Barker & Eccleston, 1984k). Further 
controlled studies are needed. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of carbamazepine and monoamine oxidase inhibitors is stated to be 
contraindicated by the manufacturer. Monoamine oxidase inhibitors should be discontinued for a minimum of 14 days, or
if the clinical situation permits, before carbamazepine therapy is initiated. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A double-blind study was conducted in ten inpatients with depression that had proved refractory to multiple somatic 
therapies (electroconvulsive therapy, tricyclic antidepressants, monoamine oxidase inhibitors, lithium, carbamazepine, 
benzodiazepines, and antipsychotics) (Ketter et al, 1995j). In addition to their regular carbamazepine and lithium doses, 
four patients received phenelzine (mean maximum dose 67.5 mg daily) and six patients received tranylcypromine (mean 
maximum dose 55 mg daily) for a mean duration combination therapy of 52.2 days. During MAOI coadministration, serum 
concentrations of carbamazepine and lithium did not change significantly from baseline values. Self-rated side effects
not substantially different. Four patients (three on phenelzine and one on tranylcypromine) responded to this therapy and 
were subsequently discharged.  
b)  A 60-year-old woman who had an atypical endogenous, depressive illness of psychotic intensity was treated
intermittently with cyclic antidepressants and intermittent electroconvulsive therapy. Following an acute worsening of her 
illness, she was treated successfully with a combination of phenelzine and L-tryptophan. Following a few weeks of 
improvement, her situation worsened and she was subsequently treated with zimelidine and lithium. Failing this
placed on a regimen of tranylcypromine with doses increasing progressively up to 30 mg daily in conjunction with lithium 
and tryptophan. Subsequently, carbamazepine was added in small doses with increments to achieve a plasma level of 
approximately 5 mg/L. This regimen proved successful, and she was discharged home and had remained well
two months of follow up at the time of publication (Barker & Eccleston, 1984j).  
c)  Addition of tranylcypromine to carbamazepine therapy did not significantly affect carbamazepine serum levels in one 
case (Joffe et al, 1985e). Conversely, five patients on tranylcypromine needed a mean daily dose of carbamazepine
mg to achieve a carbamazepine blood level of 8.0-11.1 mcg/mL (Barklage et al, 1992e). Four other patients receiving 
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phenelzine only required a mean daily dose of carbamazepine 450 mg to attain a blood level of 8.7-10.9 mcg/mL. 
 
3.5.1.AC   Clozapine 

1)  Interaction Effect: an increased risk of bone marrow suppression, asterixis, or decreased serum clozapine levels
2)  Summary: Clozapine and carbamazepine both have the potential to cause bone marrow suppression, including 
agranulocytosis (Prod Info Clozaril(R), 2002). Asterixis (flapping tremor) has also been reported in patients undergoing
concurrent therapy with carbamazepine and clozapine (Rittmannsberger, 1996c). In addition, a therapeutic drug monitoring 
study revealed significantly lower clozapine concentrations when carbamazepine was added to therapy (Jerling et al, 1994a). 
The mechanism may be due to carbamazepine induction of clozapine metabolism through cytochrome P450 3A4. Controlled 
studies are needed to further evaluate the pharmacokinetic and clinical effects of combining these agents. 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Avoid concurrent use; an alternative anticonvulsant agent should be considered. If coadministration of 
these agents is necessary, monitor patients for decreased response to clozapine and agranulocytosis. Lower doses of either
clozapine or carbamazepine may be required. 
7)  Probable Mechanism: additive bone marrow-suppressive effects and neurotoxicity; induction of clozapine metabolism
8)  Literature Reports 

a)  One agranulocytosis fatality has been reported in association with the use of a multi-drug regimen which included 
clozapine, carbamazepine, clonazepam, benztropine, and lithium (Gerson & Lieberman JA Friedenberg, 1991).
exhibited pancytopenia which is not characteristic of clozapine-induced agranulocytosis.  
b)  Over a three-year period, some drug combinations caused a greater risk of asterixis (flapping tremor) in patients on a 
regimen of multiple psychopharmacologic agents (Rittmannsberger, 1996b). With regard to the agents carbamazepine, 
clozapine, and lithium, incidence of asterixis was greatest in those patients that were on at least two of these three
Out of ten patients developing asterixis, five patients received carbamazepine and clozapine as part of multi
and in two cases carbamazepine and clozapine were the sole psychopharmacologic agents. In all cases serum levels of all 
the drugs were within normal therapeutic ranges, suggesting an additive effect of combination therapy rather than the effect 
of a single agent.  
c)  Therapeutic drug monitoring data showed a 50% lower clozapine concentration/dose (C/D) ratio when concurrent 
carbamazepine was taken compared to clozapine alone. The clozapine C/D ratio was inversely correlated with the dose of 
carbamazepine. An additional analysis of eight patients confirmed that upon addition of carbamazepine to the drug
regimen, clozapine concentrations decreased significantly. The mean C/D ratio during monotherapy was 1.21 and during 
cotherapy with carbamazepine fell to 0.30. The change in clozapine metabolism was suggested to be due
carbamazepine induction of cytochrome P450 3A4 (Jerling et al, 1994).  

 
3.5.1.AD   Cortisone 

1)  Interaction Effect: decreased cortisone effectiveness 
2)  Summary: Carbamazepine has been demonstrated to increase the metabolism of corticosteroids (Olivesi, 1986a; Privitera et 
al, 1982a). Although not specifically reported for cortisone, a similar interaction could be expected. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor therapeutic efficacy of the corticosteroid. An increase in the steroid dosage may be required 
after three to five days of concurrent carbamazepine therapy. 
7)  Probable Mechanism: increased cortisone metabolism 

 
3.5.1.AE   Cyclosporine 

1)  Interaction Effect: reduced cyclosporine serum levels and potentially increased risk for organ rejection 
2)  Summary: In a number of case reports, the concomitant use of cyclosporine and carbamazepine resulted in lower 
cyclosporine levels (Soto Alvarez et al, 1991; Yee & McGuire, 1990a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Within the first two to three weeks of initiating or discontinuing carbamazepine therapy, monitor 
cyclosporine levels and adjust cyclosporine dosage as necessary; therapeutic trough levels range from 150 mcg/L initially post
transplant, to 50 to 100 mcg/L thereafter; also monitor for signs of organ rejection. 
7)  Probable Mechanism: increased cyclosporine metabolism 

 
3.5.1.AF   Dalfopristin 

1)  Interaction Effect: an increased risk of carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, 
seizures, coma) 
2)  Summary: Quinupristin/dalfopristin is a potent inhibitor of cytochrome P450 3A4 enzymes and may cause an increase in 
carbamazepine concentrations when administered concurrently. Because carbamazepine possesses a narrow therapeutic 
window, carbamazepine concentrations should be closely monitored during therapy with quinupristin/dalfopristin, and
carbamazepine should be adjusted accordingly (Prod Info Synercid(R) I.V., 1999). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 

Page 57 of 179MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.27, page 57

Case 3:09-cv-00080-TMB     Document 78-33      Filed 03/24/2010     Page 57 of 179



6)  Clinical Management: Monitor the trough carbamazepine concentrations when therapy with quinupristin/dalfopristin is 
administered concurrently. Dose reductions of carbamazepine may be required. Also monitor the patient for evidence of 
carbamazepine toxicity. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4-mediated carbamazepine metabolism 

 
3.5.1.AG   Danazol 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizures, coma)
2)  Summary: Concomitant use of danazol and carbamazepine has led to significant increases in carbamazepine levels which 
resulted in toxicity (Kramer et al, 1986a; Zielinski et al, 1987; Hayden & Buchanan, 1991). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for symptoms of carbamazepine toxicity when danazol is added to therapy. Serum
carbamazepine levels should also be considered with the addition or discontinuation of danazol and dosage adjustments made
accordingly. 
7)  Probable Mechanism: decreased carbamazepine metabolism 
8)  Literature Reports 

a)  In a case report of a patient on carbamazepine 600 mg daily, the concurrent use of danazol 600 mg daily increased the 
carbamazepine level 60%, the area under the concentration-time curve (AUC) 148%, half-life 120%, and decreased the
clearance approximately 60% within a month. Evaluation of the interaction by stable isotope technique revealed that 
danazol inhibits carbamazepine metabolism, specifically the epoxide-trans-diol pathway (Kramer et al, 1986). 

 
3.5.1.AH   Darunavir 

1)  Interaction Effect: increased carbamazepine plasma concentrations and potential toxicity 
2)  Summary: Coadministration of carbamazepine with darunavir/ritonavir, an inhibitor of CYP450 enzymes, may result in 
inhibition of CYP3A-mediated carbamazepine metabolism, resulting in significantly increased carbamazepine plasma 
concentrations and potential toxicity. In a pharmacokinetic drug interaction study, concurrent administration of carbamazepine 
and darunavir/ritonavir significantly increased plasma concentrations of carbamazepine. No significant changes in darunavir 
pharmacokinetic parameters were noted. If coadministration of carbamazepine and darunavir/ritonavir is necessary,
monitoring of carbamazepine concentrations and dose titration is recommended to attain the desired clinical response. When 
initiating coadministration of darunavir/ritonavir and carbamazepine, no dose adjustment of either darunavir/ritonavir or 
carbamazepine is required (Prod Info PREZISTA(R) film coated oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: established 
6)  Clinical Management: Coadministration of carbamazepine and darunavir/ritonavir may result in significantly increased 
carbamazepine plasma concentrations due to inhibition of CYP3A-mediated carbamazepine metabolism by darunavir. If
coadministration of carbamazepine and darunavir/ritonavir is necessary, clinical monitoring of carbamazepine concentrations 
and dose titration is recommended to attain the desired clinical response. When initiating coadministration of darunavir/ritonavir 
and carbamazepine, no dose adjustment of either darunavir/ritonavir or carbamazepine is required (Prod Info PREZISTA(R) 
film coated oral tablets, 2008). 
7)  Probable Mechanism: inhibition of CYP3A-mediated carbamazepine metabolism 
8)  Literature Reports 

a)  In a pharmacokinetic drug interaction study, concurrent administration of carbamazepine and darunavir/ritonavir 
significantly increased plasma concentrations of carbamazepine. Subjects (n=16) were administered carbamazepine 200 
mg twice daily concurrently with darunavir 600 mg/ritonavir 100 mg twice daily. Carbamazepine Cmax was increased 43%
(Least squares (LS) mean ratio 1.43; 90% confidence interval (CI), 1.34 to 1.53), AUC was increased 45% (LS mean ratio 
1.45; 90% CI, 1.35 to 1.57), and Cmin was increased 54% (LS mean ratio 1.54; 90% CI, 1.41 to 1.68). No
changes in darunavir pharmacokinetic parameters were noted (Prod Info PREZISTA(R) film coated oral tablets,

 
3.5.1.AI   Dasatinib 

1)  Interaction Effect: decreased dasatinib plasma concentrations 
2)  Summary: Dasatinib is a CYP3A4 substrate. Coadministration of a strong CYP3A4 inducer, such as carbamazepine, with 
dasatinib should be avoided as this may result in decreased dasatinib plasma concentrations leading to subtherapeutic 
dasatinib levels. Consider using alternative therapeutic agents with low enzyme induction potential for coadministration with 
dasatinib. If concomitant use of dasatinib and carbamazepine is clinically warranted, a dasatinib dose increase should be
considered and the patient should be monitored carefully for signs/symptoms of dasatinib toxicity (myelosuppression, fluid 
retention, diarrhea, hemorrhage, or skin rash) (Prod Info SPRYCEL(R) oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant administration of carbamazepine, a strong CYP3A4 inducer, and
CYP3A4 substrate, as this may result in decreased dasatinib plasma concentrations and consequently, subtherapeutic levels. 
Consider using alternative therapeutic agents with low enzyme induction potential for coadministration with dasatinib. However, 
if concomitant use with carbamazepine is clinically warranted, consider increasing the dasatinib dose and monitor the patient 
closely for dasatinib toxicity (myelosuppression, fluid retention, diarrhea, hemorrhage, or skin rash) (Prod Info SPRYCEL(R) 
oral tablets, 2008). 
7)  Probable Mechanism: induction of CYP3A4-mediated dasatinib metabolism 
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3.5.1.AJ   Dehydroepiandrosterone 

1)  Interaction Effect: reduced effectiveness of carbamazepine 
2)  Summary: Dehydroepiandrosterone (DHEA) in a single case report was noted to cause mania in a patient with no previous 
personal or family history of bipolar disorder (Markowitz et al, 1999a). Elevated DHEA levels have been found in patients with 
mental disorders; DHEA suppression has lead to improvement in psychotic symptoms (Howard, 1992a). Patients taking
medication for bipolar disorder or patients with a personal and/or family history of bipolar disorder should not take DHEA until 
further data is available to characterize this drug-herb interaction. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If carbamazepine is being used for manic symptoms, concomitant use of dehydroepiandrosterone 
(DHEA) may cause a return of symptoms. Patients with a personal or family history of bipolar disorder should be advised to
avoid DHEA use. 
7)  Probable Mechanism: proserotonergic activity of dehydroepiandrosterone may predispose patients to manic episodes; 
dehydroepiandrosterone is a precursor to androgenic steroids, which in high doses may precipitate mania 
8)  Literature Reports 

a)  A 68-year-old male with no documented psychiatric history initiated dehydroepiandrosterone (DHEA) 100 milligrams 
(mg) daily and increased the dose to 200 to 300 mg daily for 6 months. Within 3 months, family members noted the onset 
of odd behavior with prominent symptoms of agitation, delusional thinking, decreased sleep and appetite, and spending 
sprees. The patient was not taking any prescribed medication but did ingest alcohol in amounts up to 1 case of beer daily. 
Another 3 months elapsed, leading to involuntary inpatient admission secondary to rapid, loud, pressured speech with
grandiose thoughts. At admission, the patient reported that he had decreased alcohol intake to 2 beers daily due to family 
concerns about his behavior changes. There was no family history of bipolar disorder. Urinary drug screen was negative. 
Over the seven-day hospital stay, with the institution of valproic acid 500 mg twice daily, the patient's behavior
patterns improved, and the patient believed DHEA led to his symptoms. There were no ethanol withdrawal symptoms. The 
patient was discharged with follow-up care from his primary care physician with a diagnosis of substance
disorder (Markowitz et al, 1999).  
b)  A 13-year-old male decompensated with a subsequent two-year period of emotional problems accompanied by heavy 
use of LSD, hashish, barbiturates, and alcohol. His mental status included bizarre, disorganized, delusional thinking, 
auditory and visual hallucinations, paranoia, lack of attention to personal hygiene, agitation, and combativeness. He was 
diagnosed with chronic paranoid schizophrenia; schizophrenia, chronic undifferentiated type, and schizoaffective disorder, 
excited type. He was resistant to daily doses of trifluoperazine 40 mg, chlorpromazine 400 mg, and imipramine 100 mg. He
was also resistant to combination therapy with chlorpromazine 400 mg with thiothixene 80 mg, thioridazine 1000 mg, 
perphenazine 48 mg with lithium carbonate 1200 mg, clonazepam 4 mg, and carbamazepine 1200 mg daily.
DHEA level exceeded 900 mcg/dL. A seven-day suppression test with dexamethasone 1 mg orally at bedtime resulted in a 
normal DHEA level of 200 mcg/dL. By day 5, psychosis improved and the patient was well-oriented, conversational, and 
was making good eye contact. Once dexamethasone was discontinued, rapid decompensation and florid psychosis
despite "substantial amounts of psychotropic medications." DHEA increased to 536 mcg/dL. The author concluded that 
elevated DHEA levels were associated with florid psychosis resistant to conventional antipsychotic therapy (Howard, 
1992).  

 
3.5.1.AK   Delavirdine 

1)  Interaction Effect: decreased trough plasma delavirdine concentrations 
2)  Summary: Pharmacokinetic data on eight patients suggested that coadministration of phenytoin, phenobarbital, or 
carbamazepine with delavirdine results in substantial reductions in trough plasma delavirdine concentrations (approximately
90%). Coadministration of delavirdine with any of these drugs is not recommended (Prod Info RESCRIPTOR(R) oral tablets,
2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of delavirdine and carbamazepine is not recommended, due to the substantial 
reduction in plasma delavirdine concentrations seen with concurrent use. 
7)  Probable Mechanism: induction of delavirdine metabolism 

 
3.5.1.AL   Desipramine 

1)  Interaction Effect: increased carbamazepine toxicity, decreased desipramine effectiveness 
2)  Summary: The concomitant use of carbamazepine and desipramine has been reported to increase carbamazepine
concentrations and decrease desipramine concentrations (Lesser, 1984; Brown et al, 1990a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for clinical efficacy of the desipramine therapy and for any signs of toxicity of carbamazepine. 
Serum levels of both agents should be considered when either agent is added or discontinued, with appropriate dosage 
adjustments made accordingly. 
7)  Probable Mechanism: increased desipramine metabolism, decreased carbamazepine metabolism 

 
3.5.1.AM   Dexamethasone 
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1)  Interaction Effect: decreased dexamethasone effectiveness 
2)  Summary: Carbamazepine has been demonstrated to increase the metabolism of corticosteroids (Olivesi, 1986c). 
Carbamazepine does interfere with the dexamethasone suppression test (Privitera et al, 1982c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor therapeutic efficacy of the corticosteroid. An increase in the steroid dosage may be required 
after three to five days of concurrent carbamazepine therapy. 
7)  Probable Mechanism: increased dexamethasone metabolism 

 
3.5.1.AN   Dicumarol 

1)  Interaction Effect: decreased anticoagulant effectiveness 
2)  Summary: Concomitant carbamazepine and warfarin therapy has been reported to result in a decreased anticoagulant 
effect, secondary to the induction of hepatic metabolism of the anticoagulant (Massey, 1983c; Cohen & Armstrong, 1974c; 
Koch-Weser & Koch-Weser, 1975c; Kendall & Boivin, 1981c; Hansen et al, 1971e). A similar effect may occur with
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In patients receiving oral anticoagulant therapy, the prothrombin time ratio or INR (international 
normalized ratio) should be closely monitored with the addition and withdrawal of treatment with carbamazepine, and should be 
reassessed periodically during concurrent therapy. Adjustments of the dicumarol dose may be necessary in order to
the desired level of anticoagulation. 
7)  Probable Mechanism: increased dicumarol metabolism 

 
3.5.1.AO   Diltiazem 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizures, coma)
2)  Summary: Concomitant administration of carbamazepine and diltiazem may increase carbamazepine levels up to 40 to 
72%, resulting in toxicity (Prod Info Tiazac(TM), 1996; Shaughnessy & Mosley, 1992a; Brodie & Macphee, 1986a; Macphee et 
al, 1986; Eimer & Carter, 1987a; Bahls et al, 1991). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor carbamazepine serum levels and clinical signs of carbamazepine toxicity. Usual therapeutic 
levels are 6-12 mg/L; adjust dose accordingly. Nifedipine does not appear to interact with carbamazepine and may be
considered as an alternative to diltiazem. 
7)  Probable Mechanism: decreased carbamazepine metabolism 
8)  Literature Reports 

a)  Concomitant carbamazepine and diltiazem administration may produce elevated serum carbamazepine levels, resulting 
in neurotoxicity (Brodie & Macphee, 1986; Eimer & Carter, 1987; Ahmad, 1990; Shaughnessy & Mosley,
case report, diltiazem 60 mg three times daily elevated the carbamazepine level by 40% higher than baseline, resulting in 
clinical signs of carbamazepine toxicity. Nifedipine 20 mg three times daily did not produce any adverse effect (Brodie & 
Macphee, 1986). In another case report, a patient with a stable carbamazepine dose (800 mg daily) and serum 
concentration (8.5 to 10.1 mg/L) was started on diltiazem 30 mg three times a day for atrial fibrillation. Approximately two 
weeks later, the patient was admitted to the hospital with mental slowing and speech difficulties. The serum carbamazepine 
level the next day was 15.5 mg/L. Carbamazepine was consequently reduced to 300 mg daily, which produced a
level of 8.3 mg/L and resolution of the mental disturbances (Eimer & Carter, 1987). Competitive inhibition of the P
system by diltiazem may be the most likely cause of the elevated carbamazepine serum concentrations. 

 
3.5.1.AP   Dothiepin 

1)  Interaction Effect: decreased dothiepin effectiveness 
2)  Summary: The concomitant use of carbamazepine and antidepressants has been reported to decrease serum 
antidepressant levels (Leinonen et al, 1991l; Brown et al, 1990i). Although not reported for dothiepin, a similar
occur. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor for clinical efficacy of the dothiepin therapy and for any signs of toxicity of carbamazepine. 
Serum levels of both agents should be considered when either agent is added or discontinued, with appropriate
adjustments made accordingly. 
7)  Probable Mechanism: increased dothiepin metabolism 
8)  Literature Reports 

a)  Concomitant administration of imipramine and carbamazepine to children with attention deficit disorder (ADD) has been 
reported to result in a 50% decrease in the total plasma concentration of imipramine plus desipramine (Brown et
Carbamazepine probably enhances the hepatic microsomal metabolism of imipramine and other tricyclic antidepressants 
by inducing hepatic enzymes (Moody et al, 1977d). Although not reported specifically for dothiepin, be aware that the 
potential for a similar interaction exits. Patients on chronic carbamazepine therapy may require increased
antidepressants.  
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3.5.1.AQ   Doxacurium 
1)  Interaction Effect: decreased doxacurium duration of action 
2)  Summary: It has been demonstrated that in patients taking carbamazepine for at least one month prior to receiving 
neuromuscular blockers, the recovery time after being given neuromuscular blockers was about 65% faster when compared to 
control patients (Ornstein et al, 1991a; Prod Info Nuromax(R), 1994). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for an appropriate clinical response to the neuromuscular blocker. Closer dosing 
intervals or higher doses of doxacurium may be needed in patients receiving carbamazepine. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Twenty-seven adult neurosurgical patients participated in a study to determine the effects of doxacurium on 
neuromuscular blockade. Patients were divided into three equal groups, with nine patients having been on phenytoin 
therapy for at least one week, nine patients having been on carbamazepine therapy for at least one week, and nine 
patients serving as controls. All subjects received a bolus intravenous dose of doxacurium 60 mcg/kg during
with nitrous oxide, fentanyl, and droperidol. The onset of paralysis was prolonged by 49% in the phenytoin group but was 
not altered in the carbamazepine group. Recovery times were significantly shortened in both anticonvulsant groups, 
recovering approximately twice as fast as the controls. Times from doxacurium administration to 75% recovery were as
follows: control group, 203 minutes; phenytoin group, 97 minutes; carbamazepine group, 80 minutes. Similar shortening of 
recovery times were seen for 5%, 25%, 50%, and 90% recovery. Once the recovery from paralysis started, it proceeded 
more quickly in the anticonvulsant groups. The 25% to 75% recovery index was increased by 67% in the carbamazepine 
group and 53% in the phenytoin group when compared to controls (Ornstein et al, 1991).  

 
3.5.1.AR   Doxepin 

1)  Interaction Effect: decreased doxepin effectiveness and possibly increased carbamazepine toxicity (diplopia, blurred vision, 
dizziness, tremor) 
2)  Summary: The concomitant use of carbamazepine and antidepressants has been reported to decrease doxepin
(Leinonen et al, 1991d). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for clinical efficacy of the doxepin therapy and for any signs of toxicity of carbamazepine. 
Serum levels of both agents should be considered when either agent is added or discontinued, with appropriate
adjustments made accordingly. 
7)  Probable Mechanism: increased doxepin metabolism 
8)  Literature Reports 

a)  The effect of carbamazepine on doxepin levels were examined in 17 psychiatric inpatients who were stabilized for a 
minimum of 7 days prior to measurement of baseline antidepressant concentrations. The average daily doxepin dosage
was 201.5 mg. Carbamazepine was added in a mean dose of 593 mg and continued over a 4-week period. Serum doxepin 
concentrations were decreased to 46% in patients receiving combination therapy compared to patients receiving doxepin 
alone (Leinonen et al, 1991c).  

 
3.5.1.AS   Doxorubicin Hydrochloride 

1)  Interaction Effect: decreased carbamazepine plasma concentrations 
2)  Summary: A 36-year old epileptic female undergoing antineoplastic therapy with doxorubicin and cisplatin experienced 
subtherapeutic carbamazepine, phenytoin, and valproic acid concentrations which resulted in tonic-clonic seizures. Although 
the exact mechanism is unknown, possible causes include decreased absorption or accelerated elimination of
(Neef & de Voogd-van der Straaten, 1988e). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Anticonvulsant levels should be closely monitored in patients receiving antineoplastic therapy with 
doxorubicin or cisplatin. Doses of carbamazepine may need to be increased. 
7)  Probable Mechanism: decreased absorption or accelerated elimination of carbamazepine 
8)  Literature Reports 

a)  A 36-year old female epileptic patient requiring cisplatin and doxorubicin therapy for papillary adenocarcinoma 
experienced tonic-clonic seizures after two days of antineoplastic treatment. Plasma concentrations of carbamazepine,
valproic acid, and phenytoin were all determined to be subtherapeutic (0.5 mg/L, 24.3 mg/L, and 0.3 mg/L, respectively). 
One month later, she was controlled on phenytoin 450 mg daily, carbamazepine 1200 mg daily, and valproic acid 1200 mg 
daily. During her second course of cisplatin and doxorubicin, she again suffered a tonic-clonic seizure. Plasma
concentrations of her anticonvulsants were phenytoin 0.2 mg/L, carbamazepine 3.5 mg/L, and valproic acid 34.1 mg/L. 
Three days following her chemotherapy, plasma concentrations of the anticonvulsants had returned to their previous 
values. During her sixth and final chemotherapy course, carbamazepine levels remained low (1.4 mg/L) but stable during 
all 15 days of the course (Neef & de Voogd-van der Straaten, 1988d).  

 
3.5.1.AT   Doxorubicin Hydrochloride Liposome 

1)  Interaction Effect: decreased carbamazepine plasma concentrations 
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2)  Summary: Although no formal drug interaction studies have been done with doxorubicin hydrochloride liposome injection, it 
may interact with drugs known to interact with the conventional formulation of doxorubicin (Prod Info Doxil(R), 1997). A 36
old epileptic female undergoing antineoplastic therapy with doxorubicin and cisplatin experienced subtherapeutic 
carbamazepine, phenytoin, and valproic acid concentrations which resulted in tonic-clonic seizures. Although the exact
mechanism is unknown, possible causes include decreased absorption or accelerated elimination of carbamazepine (Neef & de 
Voogd-van der Straaten, 1988a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Anticonvulsant levels should be closely monitored in patients receiving antineoplastic therapy with 
doxorubicin or cisplatin. Doses of carbamazepine may need to be increased. 
7)  Probable Mechanism: decreased absorption or accelerated elimination of carbamazepine 
8)  Literature Reports 

a)  A 36-year old female epileptic patient requiring cisplatin and doxorubicin therapy for papillary adenocarcinoma 
experienced tonic-clonic seizures after two days of antineoplastic treatment. Plasma concentrations of carbamazepine,
valproic acid, and phenytoin were all determined to be subtherapeutic (0.5 mg/L, 24.3 mg/L, and 0.3 mg/L, respectively). 
One month later, she was controlled on phenytoin 450 mg daily, carbamazepine 1200 mg daily, and valproic acid 1200 mg 
daily. During her second course of cisplatin and doxorubicin, she again suffered a tonic-clonic seizure. Plasma
concentrations of her anticonvulsants were phenytoin 0.2 mg/L, carbamazepine 3.5 mg/L, and valproic acid 34.1 mg/L. 
Three days following her chemotherapy, plasma concentrations of the anticonvulsants had returned to their previous 
values. During her sixth and final chemotherapy course, carbamazepine levels remained low (1.4 mg/L) but stable during 
all 15 days of the course (Neef & de Voogd-van der Straaten, 1988).  

 
3.5.1.AU   Doxycycline 

1)  Interaction Effect: decreased doxycycline effectiveness 
2)  Summary: Chronic carbamazepine therapy may decrease the half-life of doxycycline by 50% (Neuvonen et al, 1975; Penttila 
et al, 1974). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor clinical effectiveness of doxycycline therapy in patients concurrently receiving carbamazepine; 
increased doxycycline dosage might be considered. 
7)  Probable Mechanism: may increase metabolism doxycycline 

 
3.5.1.AV   Efavirenz 

1)  Interaction Effect: decreased efavirenz plasma concentrations and/or carbamazepine plasma concentrations
2)  Summary: Coadministration of carbamazepine and efavirenz resulted in lowered exposures and plasma concentrations of 
both carbamazepine and efavirenz. However, as no dosing recommendations can be made, use of an alternative
anticonvulsant should be considered in patients receiving efavirenz (Prod Info SUSTIVA(R) oral capsules, tablets, 2008).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: established 
6)  Clinical Management: The concomitant use of carbamazepine and efavirenz has resulted in reduced plasma concentrations 
of carbamazepine and efavirenz. An alternative anticonvulsant should be considered in patients receiving efavirenz, as no
adjusted dosing recommendations are available for carbamazepine (Prod Info SUSTIVA(R) oral capsules, tablets, 2008).
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Coadministration of carbamazepine and efavirenz resulted in decreased exposure and plasma concentrations of 
carbamazepine in pharmacokinetic studies. In 12 subjects, efavirenz (600 mg orally daily for 14 days) decreased the 
plasma Cmax, AUC, and Cmin of carbamazepine (200 mg/day for 3 days, 200 mg twice daily for 3 days, then 400 mg/day 
for 29 days) by an average of 20% (90% confidence interval (CI), 15 to 24%), 27% (90% CI, 20 to 33%), and 35%
24 to 44%), respectively. In 14 subjects, carbamazepine (200 mg/day for 3 days, 200 mg twice daily for 3 days, then 400 
mg/day for 15 days) decreased the plasma Cmax, AUC, and Cmin of efavirenz (600 mg orally daily for 35 days) by an 
average of 21% (90% confidence interval (CI), 15 to 26%), 36% (90% CI, 32 to 40%), and 47% (90% CI, 41 to 53%),
respectively. (Prod Info SUSTIVA(R) oral capsules, tablets, 2008). 

 
3.5.1.AW   Ergocalciferol 

1)  Interaction Effect: decreased systemic ergocalciferol (vitamin D) exposure 
2)  Summary: Coadministration of carbamazepine and vitamin D may reduce exposure to vitamin D and may result in adverse 
events related to vitamin D deficiency, including hypocalcemia and secondary hyperparathyroidism. If carbamazepine and
vitamin D are used concomitantly, additional vitamin D supplementation may be necessary (Prod Info FOSAMAX PLUS D(TM) 
oral tablets, 2008). Monitoring the patient for signs and symptoms of vitamin D deficiency (ie, hypocalcemia and secondary 
hyperparathyroidism) may be warranted. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant administration of carbamazepine and vitamin D may reduce exposure to vitamin D due 
to increased ergocalciferol clearance. Consider additional vitamin D supplementation if these agents are used
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(Prod Info FOSAMAX PLUS D(TM) oral tablets, 2008). Monitor the patient for adverse events related to vitamin D deficiency, 
including signs and symptoms of hypocalcemia and secondary hyperparathyroidism. 
7)  Probable Mechanism: increased catabolism of vitamin D 

 
3.5.1.AX   Erlotinib 

1)  Interaction Effect: increased erlotinib clearance and reduced erlotinib exposure 
2)  Summary: Erlotinib is primarily metabolized by the CYP3A4 isozyme. Coadministration of erlotinib and rifampin, a CYP3A4 
inducer, decreased the erlotinib AUC by approximately 67% to 80%, which is equivalent to an erlotinib dose of about 30 to 50 
mg in non-small cell lung cancer patients; it also significantly increased erlotinib clearance. Although not directly studied, 
concomitant use of erlotinib and carbamazepine, also a CYP3A4 inducer, could result in a similar interaction and should 
therefore be avoided. If concomitant use is clinically warranted, an increase in erlotinib dose as tolerated at 2 week
should be considered, while monitoring patient safety. If the erlotinib dose is increased, the dose should be reduced 
immediately to the indicated starting dose upon discontinuation of carbamazepine (Prod Info TARCEVA(R) oral tablets, 2007).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of erlotinib and carbamazepine as this may result in decreased erlotinib 
exposure and efficacy. However, if concomitant use is clinically warranted, consider an increase in erlotinib dose as tolerated at 
2 week intervals and monitor patient's safety. If the erlotinib dose is increased, reduce it immediately to the indicated
dose upon discontinuation of carbamazepine (Prod Info TARCEVA(R) oral tablets, 2007). 
7)  Probable Mechanism: induction of CYP3A4-mediated erlotinib metabolism by carbamazepine 

 
3.5.1.AY   Erythromycin 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizures, coma)
2)  Summary: Erythromycin decreases the hepatic clearance of carbamazepine causing elevated carbamazepine serum 
concentrations and possible toxicity (Hendrick et al, 1983a; MacNab et al, 1987a; Miles & Tennison, 1989a; Woody et al, 
1987a; Wroblewski et al, 1986). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: The combination of carbamazepine and macrolide antibiotics should be avoided and consideration 
given to an alternative antibiotic. If the combination is necessary, carbamazepine levels should be obtained within two days of
adding or discontinuing erythromycin and dosage adjustments made accordingly. 
7)  Probable Mechanism: decreased carbamazepine metabolism 
8)  Literature Reports 

a)  Toxicity following concomitant administration of carbamazepine and erythromycin was reported in six pediatric patients 
(Goulden et al, 1986). Toxicity occurred in less than two days with erythromycin therapy in five patients; in the sixth
the interaction was not observed until the eighth day of erythromycin therapy when the dose was doubled from 27 to 55 
mg/kg/day. Carbamazepine serum concentrations decreased to baseline levels within 8 to 12 hours of discontinuing 
erythromycin, suggesting that normalization of carbamazepine metabolism occurs rapidly.  
b)  It is suggested that erythromycin inhibits the metabolism of carbamazepine in liver (cytochrome P450 system) (Wong et 
al, 1983). Concomitant administration of erythromycin and carbamazepine in healthy volunteers resulted in significant 
increases in carbamazepine half-life and 24-hour postdose serum concentrations, as well as decreases in
oral clearance (Miles & Tennison, 1989). Decreases in maximum carbamazepine-10,11-epoxide serum concentrations, 
area under concentration-time curve (AUC), and the carbamazepine-10,11-epoxide to carbamazepine ratio were also 
observed during combined therapy. In this study, carbamazepine was given in daily doses of 300 mg to 400 mg orally
17 consecutive days; subjects were given placebo erythromycin every six hours on days 12, 13 and 14, then erythromycin 
base 250 mg every six hours for the final three days. It is suggested that erythromycin significantly inhibits the epoxide
metabolic pathway required for transformation of carbamazepine to carbamazepine-10,11-epoxide. Wide
variability was seen in this study; individual changes in oral clearance ranged from plus 23% to minus 41%, suggesting the
unpredictability of this interaction. Close patient monitoring is advised when these two agents are given concurrently or 
when one agent is discontinued.  
c)  Increases in carbamazepine serum concentrations were observed in four children during concurrent erythromycin and 
carbamazepine therapy. All children developed signs of toxicity (nausea, vomiting, ataxia, dizziness) within several days of
initiation of erythromycin therapy, which subsided after erythromycin was discontinued and was associated with reduction 
in carbamazepine serum concentrations. The authors suggest that erythromycin inhibits the metabolism of carbamazepine. 
The onset of the interaction generally occurred three to four days after addition of erythromycin to the carbamazepine 
regimen (Hendrick et al, 1983).  
d)  Concomitant carbamazepine and erythromycin stearate therapy was reported to result in carbamazepine toxicity and 
SIADH in a 41-year-old epileptic woman (Carranco et al, 1985).  
e)  A further report of the interaction between erythromycin ethylsuccinate and carbamazepine was described in a 6
old girl with tonic-clonic seizures (Zitelli et al, 1987). The patient had been maintained on carbamazepine 60 mg/kg/day 
(serum level 12 mcg/mL) and developed symptoms of carbamazepine toxicity (vomiting, lethargy, ataxia, nystagmus,
cogwheeling movements) after five days of erythromycin ethylsuccinate therapy (250 mg four times daily), with concomitant 
increases in carbamazepine serum levels to 26 mcg/mL. Following withdrawal of erythromycin, serum concentrations of 
carbamazepine returned to normal levels, with resolution of symptoms. This article also provides a brief review of other 
clinically-relevant erythromycin drug interactions.  
f)  Two cases describing the interaction of carbamazepine and erythromycin in children resulting in carbamazepine
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were reported by (Woody et al, 1987). The authors suggest that parents should be advised of the interaction, as these 
medications are frequently prescribed independently by pediatrician and neurologist.  
g)  Concomitant administration of erythromycin and carbamazepine was reported to result in sinus arrest and AV block in a
10-year-old boy secondary to carbamazepine toxicity (MacNab et al, 1987). The patient recovered following supportive 
therapy and the EKG normalized when carbamazepine serum levels returned to the therapeutic range. This
preexisting cardiac symptoms.  

 
3.5.1.AZ   Estazolam 

1)  Interaction Effect: decreased estazolam plasma concentrations and reduced effectiveness 
2)  Summary: Carbamazepine is a potent inducer of cytochrome P450-3A4 and estazolam metabolism is catalyzed by CYP3A; 
coadministration of carbamazepine and estazolam would therefore be expected to reduce estazolam plasma concentration 
levels (Prod Info ProSom(TM), 2004). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor for signs of benzodiazepine clinical ineffectiveness. Concurrent use of carbamazepine and 
estazolam may require higher doses of estazolam. The dose of estazolam should be decreased if carbamazepine is
discontinued. 
7)  Probable Mechanism: carbamazepine induction of CYP3A-isoform mediated estazolam metabolism 

 
3.5.1.BA   Ethinyl Estradiol 

1)  Interaction Effect: a decrease in plasma concentrations of estrogens and in estrogen effectiveness 
2)  Summary: Breakthrough bleeding, spotting, and pregnancy have been reported in women on anticonvulsants
contraceptives (Prod Info Ortho Evra(TM), 2001; Mattson et al, 1986a; Crawford et al, 1986; Haukkamaa, 1986a).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In some women the use of higher estrogen content in the contraceptive may be sufficient;
use of alternate methods of birth control may be necessary. 
7)  Probable Mechanism: increased metabolism of contraceptive steroids 
8)  Literature Reports 

a)  Concomitant administration of oral contraceptives with enzyme-inducing anticonvulsant agents, primarily phenobarbital, 
phenytoin, carbamazepine, or primidone, has been reported to result in an increased failure rate of contraception
et al, 1986). The benzodiazepines and valproic acid have not been associated with increased failure rates in women 
receiving oral contraceptives. Increasing the dose of ethinyl estradiol or mestranol in oral contraceptives may diminish 
breakthrough bleeding and decrease the risk of conception. However, higher doses of estrogens may also increase
of vascular side effects, primarily in patients where enzyme induction does not occur. It is recommended that low doses of 
estrogen and progestin be given initially in patients receiving an enzyme inducing anticonvulsant; however, if unplanned 
pregnancy is a special concern, a moderate dose formulation (50 mcg ethinyl estradiol) should be considered.
breakthrough bleeding occurs with low-dose contraception, progressive increases in the dose of mestranol or its equivalent 
(up to 80 mcg) should be considered. If spotting occurs, it is suggested that the contraceptive not be discontinued, but 
rather that a traditional method of barrier contraception be initiated during the remainder of that cycle. Switching
dose oral contraceptive is recommended if enzyme inducing anticonvulsants are discontinued in women receiving 
moderate or high-dose contraceptives.  
b)  Carbamazepine reduced the area under the plasma concentration time curve (AUC) of ethinyl estradiol
4 women taking carbamazepine 300 to 600 mg daily within 8 to 12 weeks of initiation of therapy. Norgestrel AUCs were 
also significantly reduced to 29% to 57% of baseline. The authors suggest that breakthrough bleeding can be controlled for 
most women with use of oral contraceptives containing 80 to 100 mcg ethinyl estradiol (Crawford et al, 1990). 
c)  Accidental pregnancy occurred in a 20-year-old epileptic who was using phenytoin 400 mg daily plus carbamazepine 
400 mg daily (Haukkamaa, 1986). The plasma concentration of levonorgestrel in this patient was very low (107 to 120 
pg/mL) when compared to controls (325 +/- 135 pg/mL). Carbamazepine appears to decrease plasma levonorgestrel 
concentrations by enhancing the hepatic metabolism of the steroid via enzyme induction. Levonorgestrel should not
relied upon as the sole means of contraception in patients on anticonvulsant therapy.  

 
3.5.1.BB   Ethosuximide 

1)  Interaction Effect: decreased ethosuximide serum concentrations 
2)  Summary: Two studies have documented that ethosuximide disposition is altered during carbamazepine therapy, including 
decreased steady-state plasma concentrations, decreased half-life, and increased clearance of ethosuximide (Giaccone et al, 
1996a; Warren et al, 1980a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving concurrent therapy with carbamazepine and ethosuximide may achieve lower 
serum ethosuximide concentrations compared to patients not taking carbamazepine, leading to a decreased therapeutic
If these two agents are used together, careful evaluation of clinical response and serum drug level monitoring is
7)  Probable Mechanism: carbamazepine induction of cytochrome P450 enzymes 
8)  Literature Reports 

a)  In a study of 22 volunteers, the effects of chronic epileptic medication on the pharmacokinetics of ethosuximide were 
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evaluated. The study consisted of 10 epileptic patients undergoing chronic treatment with carbamazepine,
phenobarbital, and 12 healthy control subjects taking no chronic medications. Each subject received a single 500 mg oral 
dose of ethosuximide after an overnight fast. Patients on chronic epileptic therapy had a decreased mean ethosuximide 
half-life of 29.0 +/- 7.8 hours compared to 53.7 +/- 14.3 hours for control subjects. Patients on chronic epileptic therapy also 
had higher oral clearance values and slightly decreased apparent volume of distribution values compared to control
patients. The authors postulate that the mechanism of action was due to antiepileptic medication induction of cytochrome 
CYP3A (Giaccone et al, 1996).  
b)  The disposition of ethosuximide was demonstrated to be altered by carbamazepine therapy (Warren et al, 1980).
Concomitant therapy with carbamazepine 200 mg daily and ethosuximide 250 mg twice daily resulted in a lowering of 
ethosuximide steady-state plasma concentrations. The clearance of ethosuximide was shown to increase with a
concomitant decrease in serum half-life. Thus carbamazepine induced the metabolism of ethosuximide and dosing 
adjustments may be required during concomitant therapy.  

 
3.5.1.BC   Etonogestrel 

1)  Interaction Effect: a decrease in plasma concentrations of estrogens and in estrogen effectiveness 
2)  Summary: Breakthrough bleeding, spotting, and pregnancy have been reported in women on anticonvulsants
contraceptives (Prod Info Ortho Evra(TM), 2001; Mattson et al, 1986a; Crawford et al, 1986; Haukkamaa, 1986a).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In some women the use of higher estrogen content in the contraceptive may be sufficient;
use of alternate methods of birth control may be necessary. 
7)  Probable Mechanism: increased metabolism of contraceptive steroids 
8)  Literature Reports 

a)  Concomitant administration of oral contraceptives with enzyme-inducing anticonvulsant agents, primarily phenobarbital, 
phenytoin, carbamazepine, or primidone, has been reported to result in an increased failure rate of contraception
et al, 1986). The benzodiazepines and valproic acid have not been associated with increased failure rates in women 
receiving oral contraceptives. Increasing the dose of ethinyl estradiol or mestranol in oral contraceptives may diminish 
breakthrough bleeding and decrease the risk of conception. However, higher doses of estrogens may also increase
of vascular side effects, primarily in patients where enzyme induction does not occur. It is recommended that low doses of 
estrogen and progestin be given initially in patients receiving an enzyme inducing anticonvulsant; however, if unplanned 
pregnancy is a special concern, a moderate dose formulation (50 mcg ethinyl estradiol) should be considered.
breakthrough bleeding occurs with low-dose contraception, progressive increases in the dose of mestranol or its equivalent 
(up to 80 mcg) should be considered. If spotting occurs, it is suggested that the contraceptive not be discontinued, but 
rather that a traditional method of barrier contraception be initiated during the remainder of that cycle. Switching
dose oral contraceptive is recommended if enzyme inducing anticonvulsants are discontinued in women receiving 
moderate or high-dose contraceptives.  
b)  Carbamazepine reduced the area under the plasma concentration time curve (AUC) of ethinyl estradiol
4 women taking carbamazepine 300 to 600 mg daily within 8 to 12 weeks of initiation of therapy. Norgestrel AUCs were 
also significantly reduced to 29% to 57% of baseline. The authors suggest that breakthrough bleeding can be controlled for 
most women with use of oral contraceptives containing 80 to 100 mcg ethinyl estradiol (Crawford et al, 1990). 
c)  Accidental pregnancy occurred in a 20-year-old epileptic who was using phenytoin 400 mg daily plus carbamazepine 
400 mg daily (Haukkamaa, 1986). The plasma concentration of levonorgestrel in this patient was very low (107 to 120 
pg/mL) when compared to controls (325 +/- 135 pg/mL). Carbamazepine appears to decrease plasma levonorgestrel 
concentrations by enhancing the hepatic metabolism of the steroid via enzyme induction. Levonorgestrel should not
relied upon as the sole means of contraception in patients on anticonvulsant therapy.  

 
3.5.1.BD   Etravirine 

1)  Interaction Effect: decreased etravirine plasma concentrations 
2)  Summary: Carbamazepine and etravirine should not be coadministered. The combination of carbamazepine and etravirine 
may result in significant decreases in etravirine plasma concentrations due to CYP3A4-mediated induction of etravirine by 
carbamazepine (Prod Info INTELENCE(TM) oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Carbamazepine and etravirine should not be coadministered. Concomitant use of carbamazepine and 
etravirine may result in decreased etravirine plasma concentrations and loss of therapeutic effect of etravirine due to the 
CYP3A4-mediated induction of etravirine by carbamazepine (Prod Info INTELENCE(TM) oral tablets, 2008). 
7)  Probable Mechanism: induction of CYP3A4-mediated metabolism of etravirine by carbamazepine 

 
3.5.1.BE   Etretinate 

1)  Interaction Effect: decreased etretinate effectiveness 
2)  Summary: A case report described a possible interaction between carbamazepine and etretinate (Mohammed, 1992a). 
Concurrent use resulted in the lack of etretinate efficacy; withdrawal of carbamazepine was followed by the expected clinical 
response to etretinate. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
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6)  Clinical Management: Monitor for therapeutic efficacy of etretinate. If no clinical response is seen, and etretinate therapy is 
necessary, consideration might be given to changing to an alternative anticonvulsant regimen. 
7)  Probable Mechanism: induction of etretinate metabolism 
8)  Literature Reports 

a)  A 15-year-old girl with epilepsy and pityriasis rubra pilaris was being treated with carbamazepine 200 mg/d and valproic 
acid 100 mg/d when etretinate 30 mg/d was added to her therapy. After 2 months of therapy no clinical improvement was 
seen, and none of the usual cutaneous side effects of etretinate were noted. Etretinate was discontinued; carbamazepine 
was gradually withdrawn and the valproic acid dose increased to 350 mg/d. Etretinate 30 mg/d was restarted; within 3 
weeks a good clinical response and dry lips and mouth, a common side effect, were seen. No etretinate plasma 
concentrations were reported, and rechallenge was not attempted (Mohammed, 1992). 

 
3.5.1.BF   Evening Primrose 

1)  Interaction Effect: reduced anticonvulsant effectiveness 
2)  Summary: Theoretically, evening primrose oil may reduce the effectiveness of anticonvulsants by lowering the seizure 
threshold. Evening primrose oil is contraindicated in patients with epilepsy (Barber, 1998; Newall et al, 1996).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of evening primrose oil with anticonvulsants. 
7)  Probable Mechanism: evening primrose oil may reduce the seizure threshold 

 
3.5.1.BG   Everolimus 

1)  Interaction Effect: loss of everolimus efficacy 
2)  Summary: Drugs such as carbamazepine, which is a cytochrome CYP3A4 inducer, may increase the metabolism of 
everolimus, causing decreased everolimus plasma concentrations. Caution should be used when these two agents are used
concomitantly. Dosage increase of everolimus is recommended (Prod Info AFINITOR(R) oral tablets, 2009). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Monitor the patient closely or perform additional tests to determine effectiveness of everolimus. 
Dosage increase of everolimus is recommended (Prod Info AFINITOR(R) oral tablets, 2009). 
7)  Probable Mechanism: induction of cytochrome CYP3A4-mediated everolimus metabolism 

 
3.5.1.BH   Felbamate 

1)  Interaction Effect: decreased carbamazepine or felbamate effectiveness 
2)  Summary: Felbamate reduces carbamazepine levels (Albani et al, 1991a; Graves et al, 1989a; Wilensky et al, 1985), and 
carbamazepine decreases felbamate levels (Prod Info Felbatol(R), 2000a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Consider monitoring carbamazepine levels following the addition of felbamate therapy. Although 
carbamazepine concentrations may be reduced, there is an increase in the active metabolite (carbamazepine
concentration, such that the overall effectiveness of carbamazepine may not change. 
7)  Probable Mechanism: increased carbamazepine or felbamate metabolism 
8)  Literature Reports 

a)  The manufacturer reports that a 50% increase in felbamate clearance and a 40% decrease in felbamate's steady
trough concentration occurs when carbamazepine is added to felbamate therapy. Additionally, felbamate causes a 
decrease in the steady-state plasma concentrations of carbamazepine and an increase in the steady-state carbamazepine 
epoxide plasma concentration (Prod Info Felbatol(R), 2000). 
b)  Four patients who were receiving carbamazepine, phenytoin, and felbamate have been described. Following 
discontinuation of phenytoin, felbamate clearance decreased 21%. Carbamazepine dosage was reduced, resulting in an 
additional felbamate clearance of 16.5% (Wagner et al, 1991). 
c)  Felbamate has been reported to increase carbamazepine metabolism. The effect of felbamate 3000 mg daily on 
carbamazepine levels in four patients on monotherapy was studied. Carbamazepine levels had previously
at 4 to 12 mcg/mL with dosages of 800 to 1800 mg carbamazepine daily. Carbamazepine levels were reduced an average 
of 25% with concurrent use; this effect was evident within one week of initiation of felbamate and plateaued in two to four 
weeks. Felbamate appeared to reduce carbamazepine concentrations and increase carbamazepine-epoxide
concentrations without affecting free fraction (Albani et al, 1991). Similar results were reported in another study (Graves et 
al, 1989). 
d)  If phenytoin or carbamazepine (or any prodrugs) is used in pregnant women, there is a substantially increased
teratogenicity with many combinations of other anticonvulsants. The teratogenicity of these drugs is largely or wholly 
related to the levels of the reactive epoxide metabolites (Buehler et al, 1990d; Van Dyke et al, 1991d; Finnell et al, 1992d). 
The epoxide/parent drug ratio is generally increased when phenytoin or carbamazepine is combined with each
other drugs that induce cytochrome P450 enzymes (3A4, 2C9, 2C19), or drugs which inhibit epoxide hydrolase, such as 
valproic acid, progabide, and lamotrigine (Bianchetti et al, 1987d; Ramsay et al, 1990d; Spina et al, 1996c). Such 
combinations increase the risk of major birth defects 3- to 4-fold over monotherapy and about 10-fold over background
rates. 
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3.5.1.BI   Felodipine 
1)  Interaction Effect: decreased felodipine effectiveness 
2)  Summary: Several studies have shown that concurrent use carbamazepine with some but not all calcium channel blockers 
(nimodipine, felodipine) has resulted in decreased levels of the calcium channel blocker (Capewell et al, 1987a; Saltiel et al, 
1988a; Woodcock et al, 1991; Tartara et al, 1991a). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor clinical response to felodipine with dose adjustments as needed to achieve or maintain 
cardiovascular response. Nifedipine does not appear to interact with carbamazepine and may be considered as an
to felodipine. 
7)  Probable Mechanism: increased felodipine metabolism 
8)  Literature Reports 

a)  Three groups of eight subjects were studied (Tartara et al, 1991). Group 1 was comprised of healthy subjects, group 2 
had epileptic patients treated at least four months with carbamazepine, phenobarbital, phenytoin (all enzyme inducers),
a combination, and group 3 included epileptic patients treated for at least four months with sodium valproate. Compared to 
the control group, nimodipine AUCs averaged a 7-fold decrease in the enzyme inducer group, probably due to induction of 
first-pass metabolism. The nimodipine AUCs were increased by 50% in the valproate-treated group. 
b)  Maximum plasma concentrations of felodipine were considerably lower in 10 epileptic patients (1.6 nmol/L) on long
anticonvulsant therapy (phenytoin, carbamazepine, phenobarbital) than in 12 healthy volunteers (8.7 nmol/L) after 
administration of oral felodipine 5 mg twice daily for four days to both groups (Capewell et al, 1987). The mean area
the felodipine plasma concentration-time curve at 12 hours postdose was reduced from 33 nmol/L/hr in the volunteers to 2 
nmol/L/hr in epileptics on anticonvulsant medications (Saltiel et al, 1988).  

 
3.5.1.BJ   Fentanyl 

1)  Interaction Effect: decreased plasma concentrations of fentanyl 
2)  Summary: Induction of fentanyl metabolism by carbamazepine, a cytochrome P450 inducer, may cause increased clearance 
of fentanyl (Prod Info Duragesic(R), 2001). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Caution is advised when administering fentanyl to patients receiving carbamazepine. Dose 
adjustments should be considered if necessary. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of fentanyl 

 
3.5.1.BK   Fluconazole 

1)  Interaction Effect: an increased risk of carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, 
seizures, coma) 
2)  Summary: Several cases of carbamazepine toxicity attributed to the coadministration of fluconazole have been reported 
(Finch et al, 2002a; Nair & Morris, 1999a; Ulivelli et al, 2004). Fluconazole inhibits cytochrome P450 3A4 enzymes responsible 
for carbamazepine metabolism. A similar interaction has also been reported between fluconazole and phenytoin.
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Consider monitoring carbamazepine levels and symptoms of carbamazepine toxicity following the 
addition of fluconazole. 
7)  Probable Mechanism: fluconazole inhibition of cytochrome P450 3A4-mediated carbamazepine metabolism
8)  Literature Reports 

a)  A 33-year-old male with mental retardation and a history of seizures had been taking carbamazepine 400 mg three 
times daily for more than five years. His last carbamazepine concentration before the initiation of fluconazole therapy
11.1 mcg/mL, which was consistent with his past levels. Fluconazole 150 mg daily, ciprofloxacin 250 mg twice daily, and an 
oral steroid taper were prescribed for a skin eruption which was thought to be candidiasis. Ciprofloxacin was discontinued 
after two days since no clinical improvement was noted. By the end of the third day of fluconazole therapy,
lethargic and unarousable to painful stimuli. A carbamazepine concentration was measured at 24.5 mcg/mL. Fluconazole 
was discontinued and carbamazepine was held for 24 hours. By the next day, the carbamazepine concentration was 12.4 
mcg/mL and his symptoms had resolved. He was restarted on his prior dose of carbamazepine and four days later
level of 11.7 mcg/mL (Nair & Morris, 1999). 
b)  Fluconazole, an inhibitor of the cytochrome P450 enzyme system (CYP450), inhibits the metabolism of carbamazepine 
but undergoes metabolism itself via the CYP3A4 isoenzyme. A 38-year-old mentally retarded male was admitted to the 
hospital because of coffee ground emesis. His medications included lansoprazole, ranitidine, carbamazepine
three times a day and 400 mg at bedtime), cisapride, clonazepam, docusate, lactulose, dantrolene, and a multivitamin 
tablet. The serum carbamazepine level on admission was 6 mcg/mL. The patient seized and when seizures continued the 
carbamazepine dose increased to 1000 mg/day with no further seizure activity. On hospital day 24, fluconazole was 
initiated at 200 mg/day for severe tinea cruris. Three days later fluconazole was increased to 400 mg/day because blood 
culture was positive for candida albicans. After 10 days of fluconazole therapy the carbamazepine level was
The patient showed no signs of toxicity. Carbamazepine was decreased to 200 mg four times daily which lead to 
therapeutic carbamazepine levels. He was discharged on day 45 of hospitalization. This case report suggests that 
elevations in carbamazepine serum concentrations can occur with concomitant fluconazole therapy (Finch et al,
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c)  Addition of fluconazole to a stable drug regimen containing carbamazepine resulted in an increased carbamazepine 
plasma level with associated symptoms of carbamazepine toxicity (ataxia, nystagmus, diplopia, nausea, vomiting). A 29
year-old female with a history of partial epilepsy had been taking carbamazepine 1600 mg/day, lamotrigine 400 mg/day, 
and barbexaclone 100 mg/day for many years without incident. The carbamazepine plasma level drawn three months
to initiation of fluconazole was approximately 7.5 mcg/mL. Fluconazole was initiated at 150 mg/day for treatment of tinea 
corporis. On the first day of fluconazole administration the patient noted episodes of blurred vision and dizziness during 
head movements. After 11 days of fluconazole therapy the patient complained of severe diplopia, oscillopsia, nausea, 
vomiting and gait instability. Lamotrigine and barbexaclone plasma levels remained mostly unchanged, but the
carbamazepine plasma level increased to approximately 18.5 mcg/mL. Neurological exam revealed a gaze
nystagmus and smooth pursuit impairment. Twenty four hours after fluconazole withdrawal, carbamazepine
decreased to approximately 8 mcg/mL and neurological symptoms improved (Ulivelli et al, 2004). 

 
3.5.1.BL   Flunarizine 

1)  Interaction Effect: increased carbamazepine serum levels and possible toxicity (ataxia, nystagmus, diplopia, headache, 
vomiting, apnea, seizures, coma) 
2)  Summary: Among patients comedicated with flunarizine and carbamazepine, a mean increase of 0.22 mcg/mL in
carbamazepine serum levels was noted (Pledger et al, 1994a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Continue routine monitoring of carbamazepine serum levels. Some dose adjustment may be needed if 
both clinical symptoms and laboratory findings suggest carbamazepine toxicity. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  During a 24-week trial of adjunctive flunarizine added to regimens consisting of either carbamazepine, phenytoin, or 
both, only patients in the group receiving carbamazepine-flunarizine showed a modest increase in mean carbamazepine
serum levels of 0.22 mcg/mL compared to baseline. A parallel placebo-carbamazepine group showed a mean decrease of 
0.57 mcg/mL (Pledger et al, 1994).  

 
3.5.1.BM   Fluoxetine 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizures, coma)
2)  Summary: The addition of fluoxetine to carbamazepine therapy has increased carbamazepine concentrations and side 
effects, including diplopia, blurred vision, dizziness, and tremors in some reports (Grimsley et al, 1991a; Gernaat et al, 1991a; 
Pearson, 1990b). Conversely, no changes in steady state carbamazepine levels have been reported with the addition of
fluoxetine (Spina et al, 1993c). Symptoms of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status 
changes) have also been reported with this combination (Dursun et al, 1993a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Due to the potential to increase carbamazepine levels, patients should be monitored for evidence of 
carbamazepine toxicity when fluoxetine is added to therapy. Carbamazepine levels should be considered within two to three 
weeks of adding or discontinuing fluoxetine, with dosage adjustments made as indicated. 
7)  Probable Mechanism: decreased carbamazepine metabolism 
8)  Literature Reports 

a)  An interaction between fluoxetine and carbamazepine was reported in six normal volunteers (Grimsley et al, 1991). 
Carbamazepine was given for 28 days, and fluoxetine was added to the regimen on day 7. The addition of fluoxetine
daily to carbamazepine 400 mg daily resulted in an increase in the area under the concentration-time curve for both 
carbamazepine and carbamazepine-epoxide and a decrease in clearance of carbamazepine. No significant changes were 
observed in absorption, volume of distribution or elimination rate constant, indicating that fluoxetine inhibits the
of carbamazepine.  
b)  The effect of fluoxetine 20 mg daily was studied for three weeks in eight epileptic patients who were stabilized on 
carbamazepine therapy (Spina et al, 1993b). Steady-state plasma levels of carbamazepine and its epoxide
were not significantly changed with concurrent use of fluoxetine. These results differ from previous reports. The authors
speculate that chronic carbamazepine administration may have resulted in enzyme induction that caused decreased levels 
of fluoxetine, thereby lowering the chances of a metabolic interaction. Unfortunately fluoxetine levels were not measured. 
c)  An interaction between fluoxetine and carbamazepine was reported in two patients receiving chronic carbamazepine 
dosages of 600 mg and 1000 mg daily respectively. Within 7 to 10 days of initiation of fluoxetine 20 mg daily,
developed symptoms of carbamazepine toxicity. Symptoms disappeared within two weeks in one patient following 
carbamazepine dosage reduction by 200 mg daily; in the other patient, fluoxetine was discontinued with symptom 
resolution within two weeks (Pearson, 1990a).  
d)  Two cases of parkinsonism were reported after fluoxetine was added to an existing carbamazepine regimen. One
patient, a 74-year old man, developed symptoms three days after fluoxetine 20 mg per day was added to an existing 12
month regimen of carbamazepine 200 mg twice daily. The patient developed cogwheel rigidity, a mask-like
parkinsonian gait. After discontinuation of fluoxetine and treatment with dexetimide, the patient showed only a slight 
hypertonia of the arms 17 days later. The other patient, a 53-year old woman, developed parkinsonian symptoms after 
fluoxetine 20 mg per day was added to an existing regimen of carbamazepine 200 mg twice daily. The patient had also
been taking thioridazine 275 mg per day which was stopped when fluoxetine was added. The patient developed cogwheel 
rigidity and a mask-like face nine days after initiation of fluoxetine therapy (Gernaat et al, 1991).  
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e)  A female patient experienced a drug interaction 14 days after she had fluoxetine 20 mg added to a regimen of
carbamazepine 200 mg daily. The patient presented with symptoms of serotonin syndrome, such as uncontrollable 
shivering, agitation, incoordination, myoclonus, hyperreflexia, and diaphoresis. The patient also had leukopenia and 
thrombocytopenia. After discontinuation of fluoxetine, all symptoms of serotonin syndrome and hematological
resolved over the next 72 hours (Dursun et al, 1993).  

 
3.5.1.BN   Fluvoxamine 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizures, coma)
2)  Summary: Several cases have been reported in which fluvoxamine appeared to cause increased carbamazepine levels and 
symptoms of carbamazepine toxicity (Martinelli et al, 1993; Fritze et al, 1991b). However, one study of eight epileptic patients 
found no such increase in carbamazepine levels with three weeks of concurrent use (Spina et al, 1993a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential to increase carbamazepine levels, patients should be monitored
carbamazepine toxicity when fluvoxamine is added to therapy. Carbamazepine levels should be considered when adding or
discontinuing fluvoxamine, with dosage adjustments made as indicated. 
7)  Probable Mechanism: decreased carbamazepine metabolism 
8)  Literature Reports 

a)  The addition of fluvoxamine to a constant dosage of carbamazepine in three patients caused an increase in 
carbamazepine levels resulting in symptoms of toxicity (Fritze et al, 1991a). The authors concluded that this resulted from
inhibition of carbamazepine metabolism. However, (Spina et al, 1993) found no increase in carbamazepine levels in eight 
epileptic patients who were given fluvoxamine 100 mg daily or fluoxetine 20 mg daily with carbamazepine for three weeks. 

 
3.5.1.BO   Fosamprenavir 

1)  Interaction Effect: reduced effectiveness of fosamprenavir due to reduced serum concentrations 
2)  Summary: Fosamprenavir is a prodrug of amprenavir and is susceptible to amprenavir-associated drug interactions. 
Coadministration of carbamazepine and fosamprenavir may result in reduced amprenavir serum concentrations (Prod Info 
LEXIVA(R) oral solution, oral tablets, 2009). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing carbamazepine to patients who take fosamprenavir. Concomitant use 
of carbamazepine and fosamprenavir may cause reduced amprenavir plasma concentrations (Prod Info LEXIVA(R) oral 
solution, oral tablets, 2009). 
7)  Probable Mechanism: induction of CYP3A4-mediated amprenavir metabolism 

 
3.5.1.BP   Fosaprepitant 

1)  Interaction Effect: decreased plasma concentrations and efficacy of aprepitant 
2)  Summary: Fosaprepitant is a prodrug of aprepitant, which is a CYP3A4 substrate. Coadministration of with a strong CYP3A4 
inducer, such as carbamazepine, should be approached with caution as this may lead to decreased aprepitant plasma
concentrations and efficacy (Prod Info EMEND(R) IV injection, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution if carbamazepine and fosaprepitant are coadministered as this may lead to
aprepitant levels and decreased efficacy (Prod Info EMEND(R) IV injection, 2008). 
7)  Probable Mechanism: induction of CYP3A4-mediated aprepitant metabolism 

 
3.5.1.BQ   Fosphenytoin 

1)  Interaction Effect: decreased/increased phenytoin concentrations, decreased carbamazepine concentrations
2)  Summary: Fosphenytoin is a prodrug of phenytoin and the same interactions that occur with phenytoin are expected to 
occur with fosphenytoin (Prod Info Cerebyx(R), 1999). Concurrent use of phenytoin and carbamazepine may decrease 
carbamazepine levels (Zielinski & Haidukewych, 1987b; Randall & Tett, 1993a). The addition of carbamazepine to phenytoin 
therapy may decrease (Hansen et al, 1971d) or increase (Browne et al, 1988a) phenytoin levels. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Serum levels of both phenytoin and carbamazepine should be measured after initiation or 
discontinuation of either agent, with appropriate dosage adjustment made accordingly. Serum levels should also
following dosage adjustments and periodically thereafter. 
7)  Probable Mechanism: altered metabolism 
8)  Literature Reports 

a)  Twenty-four epileptic patients who were stabilized on phenytoin (PHT) and had carbamazepine (CBZ) added to their 
drug regimen were studied (Zielinski et al, 1985). The mean phenytoin level increased from 13.89 +/- 4.68 to 19
(35.9% increase). The effect of carbamazepine on phenytoin in an individual is unpredictable; 12 of the subjects showed no 
change in phenytoin levels while the other 12 patients showed an average increase of 81.3% in phenytoin concentration. 
Five of the patients with increased levels had symptoms of acute phenytoin toxicity. 
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b)  Concomitant administration of carbamazepine and phenytoin has been reported to result in a dual interaction, with 
simultaneous effects of inhibition of phenytoin metabolism by carbamazepine and induction of carbamazepine metabolism 
by phenytoin. The result is potential phenytoin intoxication and significant reductions of carbamazepine plasma
concentrations to subtherapeutic levels. These dual effects appear to be especially significant when phenytoin plasma 
levels approach a change from linear to saturation kinetics. It is suggested that the interaction may be avoided or 
minimized by adjusting phenytoin plasma levels to approximately 13 mcg/mL prior to the addition of carbamazepine to the 
regimen or increasing carbamazepine doses (Zielinski & Haidukewych, 1987). 
c)  Factors influencing simultaneous plasma concentrations of carbamazepine and its epoxide metabolite were
(McKauge et al, 1981) and it was found that plasma carbamazepine concentrations were significantly lower in patients 
taking carbamazepine and phenytoin than those taking carbamazepine alone. In contrast to another study, carbamazepine 
epoxide levels were unaltered (Pynnonen et al, 1980). Other researchers studied carbamazepine plasma concentrations
four groups of epileptic patients on a variety of anticonvulsants (Christiansen & Dam, 1973). Their results suggest that the
administration of phenytoin or phenobarbital to patients receiving carbamazepine results in a significant decrease in 
carbamazepine plasma concentration when compared to patients receiving carbamazepine alone. It should be noted, 
however, that some subjects in the trial were treated with carbamazepine for only one week prior to the initiation of 
phenytoin. Carbamazepine has been shown to induce its own metabolism for up to 30 days after the initiation of therapy, 
thus lowering carbamazepine plasma concentration (Pynnonen et al, 1980). This may account for some of the
carbamazepine plasma concentration in subjects also receiving phenytoin.  
d)  A prospective controlled study of the effects of reduction and discontinuation of phenytoin and carbamazepine upon the 
levels of concomitant antiepileptic drugs was conducted (Duncan et al, 1991). Phenytoin discontinuation led to a mean
48% increase in total carbamazepine concentration and a 30% increase in free carbamazepine concentration with no 
change in carbamazepine epoxide concentrations. The authors suggest that phenytoin is a strong inducer of
enzymes metabolizing carbamazepine to carbamazepine epoxide, but has less of an effect on the epoxide hydroxylase 
enzyme. This results in elevations in carbamazepine-epoxide/carbamazepine ratios in patients on concomitant therapy. 
Conversely, when carbamazepine was discontinued, phenytoin concentrations decreased by a mean of 26% with no 
change in free fraction. The authors propose that this may result from inhibition of phenytoin metabolism by 
carbamazepine. There appeared to be no impact on protein binding of either drug. Similar results were noted by other
researchers in 49 patients on concomitant phenytoin and carbamazepine therapy (Ramsay et al, 1990a).
e)  If phenytoin or carbamazepine (or any prodrugs) is used in pregnant women, there is a substantially increased risk of 
teratogenicity with many combinations of other anticonvulsants. The teratogenicity of these drugs is largely or
related to the levels of the reactive epoxide metabolites (Buehler et al, 1990f; Van Dyke et al, 1991f; Finnell et al, 1992f). 
The epoxide/parent drug ratio is generally increased when phenytoin or carbamazepine is combined with each other, any 
other drugs that induce cytochrome P450 enzymes (3A4, 2C9, 2C19), or drugs which inhibit epoxide hydrolase, such as 
valproic acid, progabide, and lamotrigine (Bianchetti et al, 1987f; Ramsay et al, 1990f; Spina et al, 1996e). Such 
combinations increase the risk of major birth defects 3- to 4-fold over monotherapy and about 10-fold over background 
rates.  

 
3.5.1.BR   Ginkgo 

1)  Interaction Effect: decreased anticonvulsant effectiveness 
2)  Summary: In a case report, 2 patients with epilepsy previously well controlled by valproate sodium developed a recurrence 
of seizures after ingesting ginkgo extract. Seizure control was regained after ginkgo was withdrawn (Granger, 2001a). An infant 
developed seizures after exposure to 4'-O-methylpyridoxine arising from ingestion of ginkgo seeds (Yagi et al, 1993a). The 
compound 4'-O-methylpyridoxine, a neurotoxin, is found in ginkgo seeds (used as food in Japan) as well as in leaves, the
ginkgo component from which commercially available extracts are derived (Arenz et al, 1996a). The majority of ginkgo leaf 
products should not contain sufficient amounts of 4'-O-methylpyridoxine to cause seizures. However, ginkgo products are not 
commonly assayed to assure that 4'-O-methylpyridixone is not contained in the commercial product. Of concern are those 
instances where, depending on the harvest season and the potential introduction of contamination, 4'-O-methylpyridoxine may 
be present in sufficient amounts to be problematic in vulnerable populations (eg, infants or those with known seizure disorders).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Avoid concomitant use of ginkgo and anticonvulsants in patients with epilepsy. If seizures occur for 
the first time or recur in patients previously controlled by anticonvulsant medication, inquire about the use of ginkgo
extract. If possible, an assay should be conducted on the specific product to ascertain if 4'-O-methylpyridoxine is
7)  Probable Mechanism: neurotoxin 4'-O-methylpyridoxine (found in leaves and seeds of ginkgo biloba) may
8)  Literature Reports 

a)  The serum of a 21-month-old patient with gin-nan food poisoning was assayed for 4'-O-methylpyridoxine levels. The 
serum concentration was 0.9 micrograms/milliliter (mcg/mL) at 8.5 hours after ingesting ginkgo seeds, decreasing to 0.05 
mcg/mL at 15.5 hours. The authors concluded that the 4'-O-methylpyridoxine content was responsible for the tonic/clonic
convulsions and loss of consciousness observed. They further observed that infants are particularly vulnerable (Yagi et al, 
1993).  
b)  Four to six milligrams of the neurotoxin 4'-O-methylpyridoxine have been isolated from 2 kilograms of Ginkgo biloba
leaves which is the source of commercially-available products. Highest amounts were found in seeds (85 micrograms 
(mcg)/seed) and leaves (5 mcg/leaf) derived from the tree at the end of July and beginning of August. The albumen of the 
seed can contain 105.15 mcg/gram dry weight, but this is reduced to 0.75-1.32 mcg/gram dry weight when boiled. The
unprocessed seed coats contain from 5.44-7.15 mcg/gram dry weight. The neurotoxin in ginkgo leaf was detected in 
medications and it was even detectable in homeopathic preparations. Specifically, 8.13 mcg/mL of 4'-O-methylpyridoxine 
was found in Tebonin Forte(R), 9.77 mcg/mL in Rokan(R), 3.80 mcg/mL in Kaveri Forte(R), and 7.18 mcg/mL in Gingium
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(R). Based on recommended daily intake, this translates into a maximum daily intake of 4'-O-methylpyridoxine of 48.78 
mcg, 58.62 mcg, 11.40 mcg, and 43.08 mcg for Tebonin Forte(R), Rokan(R), Kaveri Forte(R), and Gingium(R),
respectively. Among the homeopathic products, Ginkgo biloba Urtinktur Hanosan(R) and Ginkgo biloba Urtinktur DHU(R) 
contained 0.301 mcg/mL and 0.589 mcg/mL of 4'-O-methylpyridoxine, respectively. However, the authors
amount contained in medicinal extracts of ginkgo leaves may be too low to be of clinical significance. Concern remains with 
the variance in 4'-O-methylpyridoxine content depending on the season during which the ginkgo was harvested (Arenz et 
al, 1996).  
c)  Seizures recurred in 2 patients, both with epilepsy that was well controlled prior to ingesting ginkgo biloba (Gb). The 
patients (an 84-year-old woman and a 78-year-old man) had been free of seizures for at least 18 months prior to beginning 
therapy with Gb 120 milligrams daily to treat cognitive decline. Both patients developed seizures within 2 weeks
beginning Gb therapy, and both remained seizure-free (without changing anticonvulsant therapy) after discontinuing Gb 
(Granger, 2001).  

 
3.5.1.BS   Haloperidol 

1)  Interaction Effect: decreased haloperidol effectiveness 
2)  Summary: In a case report, the addition of carbamazepine to patients stabilized with haloperidol resulted in mean reductions 
of haloperidol levels by 60%. Two other case reports and a clinical study supported this finding, while a third case report did not 
(Kahn et al, 1990a; Arana et al, 1986a; Fast et al, 1986; Klein et al, 1984; Hesslinger et al, 1999a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for the therapeutic efficacy of haloperidol following the addition of carbamazepine; higher 
haloperidol dosage may be required in some clinical situations. 
7)  Probable Mechanism: increased cytochrome P450 2D6 and 3A4-mediated haloperidol metabolism 
8)  Literature Reports 

a)  Serum haloperidol levels of 14 schizophrenic patients dropped an average of 50% when carbamazepine was added to 
their therapy. Haloperidol doses ranged from 2 mg to 20 mg daily and the carbamazepine dose was adjusted to yield levels
of 8 to 12 mcg/mL. The drop in haloperidol levels resulted in the worsening of one patient's condition. Two patients had 
significant symptom reduction while on carbamazepine, despite the decrease in the haloperidol levels. Their improvement 
may have been due to direct effects of the carbamazepine, or as a secondary effect due to the lowering of the
levels. The authors recommend monitoring serum medication levels when administering haloperidol in combination with 
carbamazepine (Kahn et al, 1990).  
b)  Serum haloperidol levels of seven patients treated for psychosis fell when carbamazepine was added
Haloperidol doses ranged from 10 mg to 40 mg daily and carbamazepine doses ranged from 400 mg to 1000 mg daily. 
After carbamazepine was added, haloperidol levels decreased by 19% to 100%. The two patients whose blood levels fell to 
undetectable levels had a marked worsening of symptoms. Careful monitoring should take place if carbamazepine is added 
to haloperidol therapy (Arana et al, 1986).  
c)  Concomitant administration of haloperidol and carbamazepine as reported to result in neurotoxicity (drowsiness,
speech, concentration difficulties) in a 37-year-old woman with cerebral palsy and dipolar disorder (Brayley & Yellowlees, 
1987). Withdrawal of carbamazepine resulted in subsidence of symptoms on this second occasion. It is speculated that the 
interaction occurred at the level of the CNS, as opposed to toxic effects of either drug alone, as carbamazepine serum 
levels were subtherapeutic during the toxic episodes and due to the fact that carbamazepine is reported to enhance 
haloperidol metabolism. In addition, the patient received higher doses of carbamazepine following withdrawal of haloperidol 
without the occurrence of toxic effects. Cerebral palsy may have been a predisposing factor to the interaction. 
d)  Twenty-seven schizophrenic patients enrolled in a study to determine the effects of carbamazepine and
the plasma levels of haloperidol and the psychopathologic outcome. Following a four-day washout period, patients were 
assigned to receive treatment for four weeks with haloperidol monotherapy, haloperidol with carbamazepine, or haloperidol 
with valproic acid. Doses of haloperidol remained stable throughout the study, and the doses of carbamazepine and 
valproic acid were titrated to a plasma level of 6 to 12 mg/L and 50 to 100 mg/L, respectively. When administered with
carbamazepine, haloperidol plasma levels decreased by 45% (from 7.6 ng/mL to 4.6 ng/mL) over the 28-
Decreases in the rating scores on the Positive subscale of the Positive and Negative Syndrome Scale (pPANSS)
significant during the carbamazepine phase of the study, indicating that the coadministration of carbamazepine and 
haloperidol may worsen the clinical outcome compared to haloperidol monotherapy (Hesslinger et al, 1999). 

 
3.5.1.BT   Hydrochlorothiazide 

1)  Interaction Effect: hyponatremia 
2)  Summary: Concomitant administration of carbamazepine and diuretics (hydrochlorothiazide or furosemide) has been 
reported to result in symptomatic hyponatremia in epileptic patients (Yassa et al, 1987). It is felt that a synergistic
diuretics and carbamazepine is responsible for occurrence of the hyponatremia, and that epileptic patients may be more prone 
to developing this complication than are patients with affective disorders, due to the higher doses of carbamazepine employed 
in epilepsy. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor electrolytes during concurrent therapy. Consider discontinuing the diuretic or select an 
alternative anticonvulsant if appropriate. 
7)  Probable Mechanism: additive hyponatremic effects 
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3.5.1.BU   Hydrocortisone 
1)  Interaction Effect: decreased hydrocortisone effectiveness 
2)  Summary: Carbamazepine has been demonstrated to increase the metabolism of corticosteroids (Olivesi, 1986; Privitera et 
al, 1982). Although not specifically reported for hydrocortisone, a similar interaction could be expected. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor therapeutic efficacy of the corticosteroid. An increase in the steroid dosage may be required 
after three to five days of concurrent carbamazepine therapy. 
7)  Probable Mechanism: increased hydrocortisone metabolism 

 
3.5.1.BV   Imatinib 

1)  Interaction Effect: decreased plasma levels of imatinib 
2)  Summary: Concurrent administration of imatinib and carbamazepine may result in a significant decrease in exposure to 
imatinib due to induction of CYP3A4-mediated imatinib metabolism. Caution is advised when these two agents are 
coadministered. Alternatives to carbamazepine, with less enzyme induction potential, should be considered. When imatinib is
used concurrently with carbamazepine, consider an increase in imatinib dose by at least 50% to maintain therapeutic efficacy 
and monitor clinical response closely (Prod Info GLEEVEC(R) oral tablets, 2005). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of imatinib and carbamazepine, a CYP3A4 inducer, may result in a significant 
reduction in exposure to imatinib. Caution is advised when these two agents are coadministered. Consider using
carbamazepine with less enzyme induction potential. However, if imatinib is used concurrently with carbamazepine, consider an
increase in imatinib dose by at least 50% to maintain therapeutic efficacy and monitor clinical response closely.
7)  Probable Mechanism: induction of cytochrome P450 3A4-mediated metabolism of imatinib by carbamazepine

 
3.5.1.BW   Imipramine 

1)  Interaction Effect: decreased imipramine effectiveness 
2)  Summary: In a retrospective study of 36 children suffering from hyperactivity secondary to attention deficit disorder, the 
antidepressant levels (imipramine and its metabolite desipramine) were decreased by 50% in children receiving carbamazepine 
compared to levels obtained with imipramine alone (Brown et al, 1990h). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for clinical efficacy of the imipramine therapy and for any signs of toxicity of carbamazepine. 
Serum levels of both agents should be considered when either agent is added or discontinued, with appropriate dosage 
adjustments made accordingly. 
7)  Probable Mechanism: increased imipramine metabolism 
8)  Literature Reports 

a)  In a retrospective study, of 36 children with attention deficit hyperactivity disorder, the average plasma concentration of 
imipramine was significantly lower in patients treated with carbamazepine concurrently. The average dose of
was 1.3 mg/kg in patients receiving imipramine alone, compared to an imipramine dose of 1.8 mg/kg in patients receiving 
both imipramine and carbamazepine. The plasma level of imipramine, desipramine, and total tricyclic antidepressant 
plasma levels were significantly lower in patients treated with carbamazepine concurrently. The dose of imipramine
need to be increased if carbamazepine is added to therapy and the dose of imipramine may need to be decreased if 
carbamazepine is stopped (Brown et al, 1990g).  
b)  Combination therapy with carbamazepine decreases steady-state total serum concentrations of imipramine and mean 
concentrations of desipramine. Thirteen patients were treated with imipramine 2 mg/kg/day for 3 weeks, after which 
carbamazepine 400 mg/day was added. The ratios of total concentrations of imipramine to desipramine were similar before 
and two weeks after carbamazepine intake (0.7 +/- 0.41 versus 0.63 +/- 0.36; p greater than 0.05). Free fractions
imipramine and desipramine were elevated after the addition of carbamazepine. Despite lowever imipramine and 
desipramine total concentrations, the combination treatment with carbamazepine in depressed patients is effective and well 
tolerated. Dosage increase of imipramine does not appear to be necessary in the depressed patients included in this
(Szymura-Oleksiak et al, 2001).  

 
3.5.1.BX   Indinavir 

1)  Interaction Effect: decreased indinavir plasma concentrations and an increased risk of antiretroviral therapy failure
2)  Summary: Inducers of cytochrome P450 3A4 enzymes, including carbamazepine, may decrease the plasma concentration 
of indinavir during concurrent therapy. Decreased plasma concentrations of indinavir may cause antiretroviral
Caution should be observed when these two drugs are given together. If alternative therapy is not possible, dosage 
adjustments, therapeutic drug monitoring, and close clinical observation should be utilized to reduce adverse clinical 
consequences (Prod Info Crixivan(R), 2004; Hugen et al, 2000a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent treatment with indinavir and carbamazepine should be undertaken cautiously. Monitor the 
patient for an adequate response to indinavir therapy. Alternatives to carbamazepine therapy should be considered.
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7)  Probable Mechanism: induction of cytochrome P450 3A4-mediated indinavir metabolism 
8)  Literature Reports 

a)  A 48-year-old HIV-positive male was started on triple therapy consisting of indinavir 800 mg every eight hours, 
lamivudine 150 mg twice daily, and zidovudine 200 mg three times daily with a resulting undetectable HIV
later. Because of the development of postherpetic neuralgia, carbamazepine 200 mg daily was initiated and continued for 
approximately 10 weeks. His indinavir concentrations drawn during carbamazepine therapy were 25% and
population values, whereas before carbamazepine was started, they were slightly below the lower limit of the mean 
population curve. Two weeks following the discontinuation of carbamazepine, the HIV-RNA was detectable and resistance 
to lamivudine therapy was observed in a blood sample. A further increase in HIV-RNA prompted his antiretroviral therapy 
to be switched to nevirapine, didanosine, and zidovudine. Carbamazepine is an inducer of the cytochrome P450 3A 
enzyme system, while indinavir is a substrate of this pathway. Decreased indinavir concentrations caused by an interaction 
between indinavir and carbamazepine is the most likely explanation for the increased HIV-RNA and the development of 
lamivudine resistance in this patient (Hugen et al, 2000).  

 
3.5.1.BY   Influenza Virus Vaccine 

1)  Interaction Effect: increased carbamazepine serum concentrations 
2)  Summary: Influenza vaccine has been reported to cause a decrease in the elimination and an increase in the half
carbamazepine, resulting in an increase in the carbamazepine plasma concentration (Jann & Fidone, 1986a; Grabenstein, 
1990). It has been proposed that the immune response after influenza vaccination may cause a depression of the
P450 isoenzymes responsible for oxidation of carbamazepine (Robertson, 2002a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The majority of patients might experience only a transient and slight increase in carbamazepine 
levels. No routine monitoring appears necessary. 
7)  Probable Mechanism: decreased cytochrome P450-mediated metabolism of carbamazepine 
8)  Literature Reports 

a)  In a study conducted on mentally retarded residents who were receiving single-drug anticonvulsant therapy, influenza 
vaccine resulted in increased levels of phenytoin, phenobarbital, and carbamazepine. Prior to vaccination, mean
carbamazepine concentration was 6.17 mcg/mL. Serum carbamazepine concentrations were measured immediately prior 
to vaccination (day 0), and on days 7, 14, and 28. On day 7, the mean carbamazepine concentration had
6.89 mcg/mL. By day 14 and 28, concentrations had increased and decreased to 9.04 mcg/mL and 8.65 mcg/mL, 
respectively. Similar increases in plasma concentrations were observed in patients receiving phenobarbital and phenytoin. 
The proposed mechanism for the increased carbamazepine concentration is that influenza vaccine decreases
of hepatic enzymes which are responsible for carbamazepine metabolism (Jann & Fidone, 1986). 
b)  Influenza vaccination may significantly increase carbamazepine blood levels. A report describes a case of 
carbamazepine toxicity that developed 13 days after administration of the influenza vaccine. A female 14 years, 11 months 
old complained of ataxia and increased lethargy. Her drug regimen included carbamazepine for partial complex seizures 
and gabapentin. Thirteen days prior to her complaints the patient received the inactivated influenza vaccine Fluzone(R), 
manufactured by Aventis Pasteur, Inc (Swiftwater, PA). Thirteen days later the child complained of nausea
subsequently vomited. She was dizzy, had slurred speech, became lethargic and poorly responsive. In the emergency 
department her CBZ level was 27.5 mcg/mL and a urine drug screen was positive for TCAs and cocaine.
intubated, received IV fluids and activated charcoal. Four days after admission her CBZ level was 9.1 mcg/mL. The patient 
recovered and remains seizure free on her former dose of CBZ (400 mg am and 600 mg pm) and gabapentin (600 mg 
TID). The author concludes that the patients immune response after influenza vaccination caused a depression of the P450
isoenzymes responsible for oxidation of CBZ. This resulted in a rise in CBZ levels and observed CBZ toxicity. Some 
instances of CBZ toxicity may be secondary to inhibition of hepatic clearance by interferon production (Robertson, 2002).

 
3.5.1.BZ   Iproniazid 

1)  Interaction Effect: hypertensive urgency, hyperpyrexia, and seizures 
2)  Summary: Concomitant MAO inhibitor and carbamazepine therapy is contraindicated (Prod Info Tegretol(R),
Simultaneous use may theoretically result in hyperpyrexia, excitation, and seizure activity (Prod Info Parnate(R), 1995b; Prod 
Info Tegretol(R), 1998b; Thweatt, 1986b). However, there is preliminary evidence that the combination of carbamazepine and 
an MAOI may be safe and efficacious, even in some refractory cases (Ketter et al, 1995e; Barker & Eccleston, 1984e). Further 
controlled studies are needed. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of carbamazepine and monoamine oxidase inhibitors is stated to be 
contraindicated by the manufacturer. Monoamine oxidase inhibitors should be discontinued for a minimum of 14 days, or
if the clinical situation permits, before carbamazepine therapy is initiated. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A double-blind study was conducted in ten inpatients with depression that had proven refractory to multiple somatic 
therapies (electroconvulsive therapy, tricyclic antidepressants, monoamine oxidase inhibitors, lithium, carbamazepine, 
benzodiazepines, and antipsychotics). In addition to their regular carbamazepine and lithium doses, four patients received 
phenelzine (mean maximum dose 67.5 mg daily) and six patients received tranylcypromine (mean maximum dose 55 mg 
daily) for a mean duration combination therapy of 52.2 days. During MAOI coadministration, serum concentrations of 
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carbamazepine and lithium did not change significantly from baseline values. Self-rated side effects were not substantially
different. Four patients (three on phenelzine and one on tranylcypromine) responded to this therapy and were subsequently 
discharged (Ketter et al, 1995d).  
b)  A 60-year-old woman who had an atypical endogenous, depressive illness of psychotic intensity was treated
intermittently with cyclic antidepressants and intermittent electroconvulsive therapy. Following an acute worsening of her 
illness, she was treated successfully with a combination of phenelzine and L-tryptophan. Following a few weeks of 
improvement, her situation worsened and she was subsequently treated with zimelidine and lithium. Failing this
placed on a regimen of tranylcypromine with doses increasing progressively up to 30 mg daily in conjunction with lithium 
and tryptophan. Subsequently, carbamazepine was added in small doses with increments to achieve a plasma level of 
approximately 5 mg/L. This regimen proved successful, and she was discharged home and had remained well
two months of follow up at the time of publication (Barker & Eccleston, 1984d).  
c)  Addition of tranylcypromine to carbamazepine therapy did not significantly affect carbamazepine serum levels in a case 
presented (Joffe et al, 1985b). Conversely, five patients on tranylcypromine were reported to need a mean
carbamazepine 1040 mg to achieve a carbamazepine blood level of 8.0-11.1 mcg/mL. Four other patients receiving 
phenelzine only required a mean daily dose of carbamazepine 450 mg to attain a blood level of 8.7-10.9 mcg/mL (Barklage 
et al, 1992b).  

 
3.5.1.CA   Irinotecan 

1)  Interaction Effect: substantially decreased exposure to irinotecan and its active metabolite SN-38 and may decrease 
irinotecan efficacy 
2)  Summary: Concomitant use of carbamazepine and irinotecan has resulted in a substantially decreased exposure to 
irinotecan and its active metabolite SN-38 in both adult and pediatric patients. This decreased exposure is due to the 
carbamazepine induction of CYP3A4-mediated metabolism of irinotecan and may decrease the efficacy of irinotecan therapy. 
An alternative non-enzyme inducing anticonvulsant should be considered. Substitution should be implemented at least two
weeks prior to initiation of irinotecan therapy (Prod Info Camptosar(R) Injection, 2004). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Consider a non-enzyme inducing anticonvulsant alternative for those patients requiring anticonvulsant 
therapy. Begin substitution at least 2 weeks prior to initiation of irinotecan therapy. The appropriate starting dose of irinotecan 
for patients on CYP3A4 inducing anticonvulsants has not yet been established. 
7)  Probable Mechanism: induction of CYP3A4-mediated irinotecan metabolism 

 
3.5.1.CB   Isocarboxazid 

1)  Interaction Effect: hypertensive urgency, hyperpyrexia, and seizures 
2)  Summary: Concomitant MAO inhibitor and carbamazepine therapy is contraindicated (Prod Info Tegretol(R),
Info Marplan(R), 1998). Simultaneous use may theoretically result in hyperpyrexia, excitation, and seizure activity (Prod Info
Parnate(R), 1995h; Prod Info Tegretol(R), 1998i; Thweatt, 1986i). However, there is preliminary evidence that the combination 
of carbamazepine and an MAOI may be safe and efficacious, even in some refractory cases (Ketter et al, 1995s; Barker & 
Eccleston, 1984s). Further controlled studies are needed. 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of carbamazepine and monoamine oxidase inhibitors is stated to be 
contraindicated by the manufacturer. Monoamine oxidase inhibitors should be discontinued for a minimum of 14 days, or
if the clinical situation permits, before carbamazepine therapy is initiated. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A double-blind study was conducted in ten inpatients with depression who had proved refractory to multiple somatic 
therapies (electroconvulsive therapy, tricyclic antidepressants, monoamine oxidase inhibitors, lithium, carbamazepine, 
benzodiazepines, and antipsychotics). In addition to their regular carbamazepine and lithium doses, four patients received 
phenelzine (mean maximum dose 67.5 mg daily) and six patients received tranylcypromine (mean maximum dose 55 mg 
daily) for a mean duration combination therapy of 52.2 days. During MAOI coadministration, serum concentrations of 
carbamazepine and lithium did not change significantly from baseline values. Self-rated side effects were not substantially
different. Four patients (three on phenelzine and one on tranylcypromine) responded to this therapy and were subsequently 
discharged (Ketter et al, 1995r).  
b)  A 60-year-old woman who had an atypical endogenous, depressive illness of psychotic intensity was treated
intermittently with cyclic antidepressants and intermittent electroconvulsive therapy. Following an acute worsening of her 
illness, she was treated successfully with a combination of phenelzine and L-tryptophan. Following a few weeks of 
improvement, her situation worsened and she was subsequently treated with zimelidine and lithium. Failing this
placed on a regimen of tranylcypromine with doses increasing progressively up to 30 mg daily in conjunction with lithium 
and tryptophan. Subsequently, carbamazepine was added in small doses with increments to achieve a plasma level of 
approximately 5 mg/L. This regimen proved successful, and she was discharged home and had remained well
two months of follow up at the time of publication (Barker & Eccleston, 1984r).  
c)  Addition of tranylcypromine to carbamazepine therapy did not significantly affect carbamazepine serum levels in one 
case (Joffe et al, 1985i). Conversely, five patients on tranylcypromine needed a mean daily dose of carbamazepine
mg to achieve a carbamazepine blood level of 8.0-11.1 mcg/mL (Barklage et al, 1992i). Four other patients receiving 
phenelzine only required a mean daily dose of carbamazepine 450 mg to attain a blood level of 8.7-10.9 mcg/mL. 
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3.5.1.CC   Isoniazid 

1)  Interaction Effect: elevated carbamazepine levels and toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, 
seizures, coma) 
2)  Summary: Concomitant carbamazepine and isoniazid therapy has been reported to produce increases in carbamazepine 
serum concentrations and toxicity at isoniazid doses of 200 mg daily or more (Block, 1982a; Wright et al, 1982a). Neurologic 
changes were noted in 10 of 13 epileptics following the addition of isoniazid 200 mg daily to their maintenance
therapy (Valsalan & Cooper, 1982). Carbamazepine may increase isoniazid liver toxicity (Wright et al, 1982a).
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Watch for signs of carbamazepine toxicity such as nausea, vomiting, drowsiness and ataxia, and 
consider monitoring serum carbamazepine levels following the addition of isoniazid; lower carbamazepine doses are often 
required. Conversely, if isoniazid is discontinued or the dosage reduced, carbamazepine levels should be monitored with the 
dose adjusted accordingly. Usual anticonvulsant levels are 6-12 mg/L. 
7)  Probable Mechanism: decreased carbamazepine metabolism 
8)  Literature Reports 

a)  Five days after concurrent use of carbamazepine with isoniazid 300 mg daily, a patient presented with ataxia, 
headache, vomiting, drowsiness, and confusion. Carbamazepine serum levels had increased from 5 mcg/mL to 15 
mcg/mL. The patient was also receiving phenytoin, with levels increasing from 13 to 18 mcg/mL; this was considered to be 
in the therapeutic range and not related to an interaction with carbamazepine. Upon withdrawal of the isoniazid,
carbamazepine level decreased to 6 mcg/mL within seven days, and the phenytoin level remained at 18 mcg/mL; the 
patient's symptoms disappeared at day 2. However, it is difficult to rule out the effects of phenytoin as a possible cause of 
toxicity, since some patients may present with toxic symptoms at these serum concentrations (Block, 1982).
b)  Administration of isoniazid to a patient receiving chronic carbamazepine therapy resulted in significant decreases in 
carbamazepine clearance as well as delayed isoniazid-induced hepatotoxicity. This was presumably related to inhibition of 
carbamazepine's microsomal enzyme metabolism by isoniazid and increased metabolism of isoniazid to the
metabolite (acetylhydrazine) by carbamazepine (Wright et al, 1982). 
c)  One study reported a case of carbamazepine toxicity following the addition of antituberculosis medication to chronic 
anticonvulsant medication. Carbamazepine levels had previously been 8.5 to 9.5 mcg/mL without evidence of toxicity. 
Isoniazid 300 mg daily was well tolerated for three days prior to the introduction of rifampin 600 mg daily. Within 24 hours 
of initiation of rifampin, the patient developed nausea, ataxia, confusion and drowsiness. The carbamazepine level was 
noted to be 16.9 mcg/mL. The authors suggest that rifampin may have augmented the enzyme inhibiting effects of 
isoniazid, resulting in carbamazepine toxicity (Fleenor et al, 1991). 

 
3.5.1.CD   Itraconazole 

1)  Interaction Effect: loss of itraconazole efficacy 
2)  Summary: Concomitant administration of itraconazole and carbamazepine has resulted in subtherapeutic itraconazole 
concentrations and therapeutic failure (Hay et al, 1988; Tucker et al, 1992a). Itraconazole is a known inhibitor of the cytochrome 
P450 3A4 enzyme system, which is the major isoform responsible for the metabolism of carbamazepine. Based on their 
metabolic pathways, it seems possible that itraconazole could inhibit the metabolism of carbamazepine, resulting in
plasma concentrations of carbamazepine (Prod Info Sporonox(R), 2002; Prod Info Tegretol(R), 1997). However, this effect has 
not been reported to date. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor antifungal therapy for clinical efficacy; larger itraconazole doses may be required in some 
situations. 
7)  Probable Mechanism: induction by carbamazepine of cytochrome P450 3A4-mediated itraconazole metabolism
8)  Literature Reports 

a)  Interactions between azole antifungals and rifampin, phenytoin, and carbamazepine have been described (Tucker et al, 
1992). Twelve patients receiving a combination of these agents for systemic mycoses experienced drug interactions which 
resulted in substantial decreases in the azole serum concentrations. All four of the patients who received azoles and
concurrent phenytoin or carbamazepine failed to respond to the antifungal therapy or suffered a relapse of their infection. 
These four patients had undetectable or substantially lower serum concentrations of the azole compared to those 
measured during therapy with the azole alone.  

 
3.5.1.CE   Ixabepilone 

1)  Interaction Effect: decreased ixabepilone plasma concentrations 
2)  Summary: Ixabepilone is a CYP3A4 substrate. Coadministration of a strong CYP3A4 inducer, such as carbamazepine, with 
ixabepilone may result in decreased ixabepilone plasma concentrations leading to subtherapeutic ixabepilone levels. Consider 
using alternative therapeutic agents with low enzyme induction potential for coadministration with ixabepilone (Prod
IXEMPRA(TM) IV injection, 2007). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant administration of carbamazepine, a strong CYP3A4 inducer, and ixabepilone,
substrate, may result in decreased ixabepilone plasma concentrations and consequently, subtherapeutic levels. Consider using
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alternative therapeutic agents with low enzyme induction potential for coadministration with ixabepilone (Prod Info IXEMPRA
(TM) IV injection, 2007). 
7)  Probable Mechanism: induction of CYP3A4-mediated ixabepilone metabolism 

 
3.5.1.CF   Ketoconazole 

1)  Interaction Effect: increased carbamazepine serum levels 
2)  Summary: Ketoconazole, a CYP 3A4 enzyme system inhibitor, can inhibit the metabolism of carbamazepine. An increase in 
plasma carbamazepine levels would be expected (Prod Info Tegretol(R), 2002). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If carbamazepine and ketoconazole are administered together, carefully monitor serum 
carbamazepine levels and monitor the patient for signs and symptoms of toxicity. 
7)  Probable Mechanism: inhibition of CYP 3A4 mediated metabolism of carbamazepine 

 
3.5.1.CG   Lamotrigine 

1)  Interaction Effect: reduced lamotrigine efficacy, loss of seizure control, and a potential risk of neurotoxicity (nausea, vertigo, 
nystagmus, ataxia) 
2)  Summary: The clearance of lamotrigine may double during concomitant therapy with carbamazepine (Goa et al, 1993;
Rambeck & Wolf, 1993; Ramsay et al, 1991a; Mikati et al, 1989a; Jawad et al, 1987a). In addition, increased serum 
concentrations of carbamazepine-10,11-epoxide (an active metabolite of carbamazepine) and neurotoxicity have been reported 
during concomitant administration of carbamazepine and lamotrigine (Wolf, 1992; Warner et al, 1992). Other investigators have 
found that lamotrigine had no effect on either carbamazepine or its metabolite (Schapel et al, 1991; Pisani et al, 1994;
& Boreus, 1997a). While lamotrigine has no appreciable effect on the steady-state carbamazepine concentration, 
carbamazepine decreases the lamotrigine steady-state level by 40% (Prod Info Lamictal(R), 2003). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor seizure control and follow patients for signs of neurotoxicity (nausea, vertigo,
ataxia). Anticipate a possible need to increase lamotrigine doses and/or reduce carbamazepine doses. It may be advantageous 
to monitor the serum concentration of both carbamazepine and its metabolite, carbamazepine-10,11-epoxide. Increased side 
effects have been associated with carbamazepine-10,11- epoxide serum levels above 9 micromoles/liter. When given in 
combination with an enzyme-inducing antiepileptic agent, the manufacturer recommends an initial lamotrigine dose of 50 mg 
once daily for the first two weeks for adult patients, followed by 50 mg twice daily for the third and fourth weeks, advancing by 
100 mg daily every two weeks to a total daily dose of 300 mg to 500 mg administered in two divided doses. 
7)  Probable Mechanism: hepatic induction by carbamazepine of lamotrigine metabolism; possible alteration of
elimination by lamotrigine 
8)  Literature Reports 

a)  While lamotrigine alone has a steady-state elimination half-life of between 25 to 37 hours, coadministration of 
carbamazepine reduces the half-life to approximately 14 or 15 hours (Binnie et al, 1986; Jawad et al, 1987; Peck, 1991).
Lamotrigine clearance ranged from 0.021 to 0.035 L/h/kg (0.35 to 0.59 mL/min/kg) in healthy volunteers given lamotrigine 
alone (Cohen et al, 1987; Posner et al, 1989; Posner et al, 1991). Comparable values during combination therapy ranged 
from 0.044 to 0.084 L/h/kg (0.73 to 1.4 mL/min/kg) (Jawad et al, 1987; Mikati et al, 1989; Ramsay et al, 1991).
Carbamazepine was found to decrease incrementally the half-life of lamotrigine by 1.7 hours for every 100 mg of 
carbamazepine within the dosing range of 800 to 1600 mg daily (Jawad et al, 1987).  
b)  If phenytoin or carbamazepine (or any prodrugs) is used in pregnant women, there is a substantially increased
teratogenicity with many combinations of other anticonvulsants. The teratogenicity of these drugs is largely or wholly 
related to the levels of the reactive epoxide metabolites (Buehler et al, 1990g; Van Dyke et al, 1991g; Finnell et al, 1992g). 
The epoxide/parent drug ratio is generally increased when phenytoin or carbamazepine is combined with each
other drugs that induce cytochrome P450 enzymes (3A4, 2C9, 2C19), or drugs which inhibit epoxide hydrolase, such as 
valproic acid, progabide, and lamotrigine (Bianchetti et al, 1987g; Ramsay et al, 1990g; Spina et al, 1996f). Such 
combinations increase the risk of major birth defects 3- to 4-fold over monotherapy and about 10-fold over background
rates.  
c)  No pharmacokinetic interaction between carbamazepine and lamotrigine was found in children. Three
eleven children with intractable generalized epilepsy who had been treated with carbamazepine for longer than one year 
started lamotrigine 1 mg/kg/day divided into two daily dosages. The lamotrigine dose was increased by 1 mg/kg/day every 
other week until clinical response or side effects occurred. The mean carbamazepine levels did not change
from baseline when lamotrigine was coadministered (29.9 mmol/L vs. 28.8 mmol/L). In addition, the plasma concentrations 
of the active metabolite of carbamazepine, carbamazepine-10,11-epoxide, significantly decreased from 6.4 mmol/L to 2.4 
mmol/L with lamotrigine therapy (Eriksson & Boreus, 1997).  
d)  Carbamazepine reduces the plasma levels of lamotrigine. A 65-year-old male suffering from complex partial epilepsia 
for 40 years was receiving carbamazepine (400 mg three times daily) and lamotrigine (200 mg three times daily). Seizures 
occurred at least twice a week. Steroids, ipratropium bromide and a beta-agonist were used for an obstructive lung
disease. A current pneumonia was being treated with an oral amoxicillin preparation. A trough lamotrigine was 1.7 
mcmol/mL and a trough carbamazepine was 11 mcmol/mL. The patient continued to suffer from seizures. Carbamazepine 
was gradually replaced by levitiracetam (1500 mg twice daily) within 4 weeks. After 4 weeks of levitiracetam therapy the
patient's carbamazepine plasma levels were 1.3 mcmol/mL and lamotrigine plasma levels were 12.1 mcmol/mL. 
Lamotrigine levels increased rapidly after reductions in the carbamazepine dose. Levetiracetam and lamotrigine
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combination was well tolerated and seizures stopped completely after 4 weeks. A drug interaction should be considered 
when carbamazepine and lamotrigine result in ineffective antiepileptic therapy (Koch et al, 2003).  

 
3.5.1.CH   Lapatinib 

1)  Interaction Effect: decreased lapatinib exposure or plasma concentrations 
2)  Summary: In healthy participants, concurrent administration of lapatinib with carbamazepine, a CYP3A4-inducer, at doses of 
100 mg twice daily for 3 days and 200 mg twice daily for 17 days led to a 72% decrease in lapatinib AUC. Therefore, it is
recommended that concurrent use of carbamazepine with lapatinib be avoided. However, if these agents must be used 
concurrently, then depending on tolerability, a gradual titration of lapatinib dose from 1250 mg/day up to 4500 mg/day should be 
considered. This adjustment is recommended based on pharmacokinetic data and would be expected to adjust
the therapeutic ranges achieved without CYP3A4 inducers. However, no clinical data is currently available with such 
adjustments. If carbamazepine is discontinued, the increased lapatinib dose should be reduced to the indicated dose (Prod Info 
TYKERB(R) oral tablets, 2007). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of lapatinib with carbamazepine, a CYP3A4-inducer, resulted in significantly 
decreased lapatinib AUC and should be avoided. However, if concurrent use is warranted, then consider titrating the dose
lapatinib gradually from 1250 mg/day up to 4500 mg/day, depending on tolerability. Once carbamazepine is discontinued, 
reduce the increased lapatinib dose to the indicated dose (Prod Info TYKERB(R) oral tablets, 2007). 
7)  Probable Mechanism: induction of CYP3A4-mediated lapatinib metabolism 

 
3.5.1.CI   Levetiracetam 

1)  Interaction Effect: symptoms of carbamazepine toxicity (nystagmus, ataxia, dizziness, double vision) 
2)  Summary: In pharmacokinetic and clinical studies, concurrent administration of carbamazepine and levetiracetam did not 
affect serum levels of either drug (Prod Info KEPPRA(R) oral solution, tablets, 2006). However, in post-marketing
coadministration of these agents resulted in symptoms consistent with carbamazepine toxicity in 4 individuals with severe
refractory epilepsy. While the exact mechanism for this interaction is unknown, it is postulated to be pharmacodynamic, and not 
pharmacokinetic, in origin. Caution is advised when these agents are prescribed together. Patients may need to be monitored 
closely for symptoms of carbamazepine toxicity (nystagmus, ataxia, dizziness, double vision). Reduction of carbamazepine 
dosage may be necessary to resolve the symptoms (Sisodiya et al, 2002). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Although in pharmacokinetic and clinical studies, coadministration of carbamazepine and 
levetiracetam did not significantly affect serum levels of either drug (Prod Info KEPPRA(R) oral solution, tablets, 2006), in post
marketing experience, coadministration of these agents resulted in symptoms consistent with carbamazepine toxicity in 4
individuals with severe refractory epilepsy. Therefore, use caution when these agents are prescribed together and patients may 
need to be monitored closely for symptoms of carbamazepine toxicity (nystagmus, ataxia, dizziness, double vision). Reduction 
of carbamazepine dosage may be necessary to resolve the symptoms (Sisodiya et al, 2002). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Symptoms of carbamazepine toxicity occurred with coadministration of carbamazepine and levetiracetam in 4 cases of 
severe refractory epilepsy. The patients, aged 31 to 57 years old, received levetiracetam as add-on therapy to
anti-epileptic drug (AED) therapy, which included monotherapy with carbamazepine 600 mg twice daily in 1 case, and 
polytherapy in the other 3 cases, with medications including carbamazepine 600 to 1600 mg/day (regular
release), sodium valproate, lamotrigine, primidone, or phenobarbital. Levetiracetam was initiated at 500 mg orally
daily and slowly titrated up to either 500 mg twice daily (in 2 cases), 1000 mg twice daily (in 1 case), or 1500 mg/day (in 1 
case). Following introduction of levetiracetam, serum blood levels in 3 of the cases were within the normal therapeutic 
ranges for all the AEDs. However, in all 4 cases, upward titration of levetiracetam led to symptoms consistent with 
carbamazepine toxicity, which included unsteadiness of gait, nystagmus, double vision, dizziness, nausea, and vomiting. In 
1 patient, symptoms worsened upon further increase in levetiracetam dose from 500 mg twice daily to 2500 mg/day. 
Symptoms resolved with a reduction in carbamazepine dosage from 600 mg once daily or twice daily to 400 mg
twice daily, respectively (in 2 cases), and from 800 mg twice daily to 600 mg twice daily (in 1 case). One of the patients 
discontinued levetiracetam on her own accord following symptom onset and data are not available with regards to 
symptom resolution. While the exact mechanism for this interaction is unknown, based on serum levels, pharmacokinetic
interactions or altered compliance were ruled out. It was postulated that this interaction may be pharmacodynamic in origin 
(Sisodiya et al, 2002). 

 
3.5.1.CJ   Levonorgestrel 

1)  Interaction Effect: a decrease in plasma concentrations of estrogens and in estrogen effectiveness 
2)  Summary: Breakthrough bleeding, spotting, and pregnancy have been reported in women on anticonvulsants
contraceptives (Prod Info Ortho Evra(TM), 2001; Mattson et al, 1986a; Crawford et al, 1986; Haukkamaa, 1986a).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In some women the use of higher estrogen content in the contraceptive may be sufficient;
use of alternate methods of birth control may be necessary. 
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7)  Probable Mechanism: increased metabolism of contraceptive steroids 
8)  Literature Reports 

a)  Concomitant administration of oral contraceptives with enzyme-inducing anticonvulsant agents, primarily phenobarbital, 
phenytoin, carbamazepine, or primidone, has been reported to result in an increased failure rate of contraception
et al, 1986). The benzodiazepines and valproic acid have not been associated with increased failure rates in women 
receiving oral contraceptives. Increasing the dose of ethinyl estradiol or mestranol in oral contraceptives may diminish 
breakthrough bleeding and decrease the risk of conception. However, higher doses of estrogens may also increase
of vascular side effects, primarily in patients where enzyme induction does not occur. It is recommended that low doses of 
estrogen and progestin be given initially in patients receiving an enzyme inducing anticonvulsant; however, if unplanned 
pregnancy is a special concern, a moderate dose formulation (50 mcg ethinyl estradiol) should be considered.
breakthrough bleeding occurs with low-dose contraception, progressive increases in the dose of mestranol or its equivalent 
(up to 80 mcg) should be considered. If spotting occurs, it is suggested that the contraceptive not be discontinued, but 
rather that a traditional method of barrier contraception be initiated during the remainder of that cycle. Switching
dose oral contraceptive is recommended if enzyme inducing anticonvulsants are discontinued in women receiving 
moderate or high-dose contraceptives.  
b)  Carbamazepine reduced the area under the plasma concentration time curve (AUC) of ethinyl estradiol
4 women taking carbamazepine 300 to 600 mg daily within 8 to 12 weeks of initiation of therapy. Norgestrel AUCs were 
also significantly reduced to 29% to 57% of baseline. The authors suggest that breakthrough bleeding can be controlled for 
most women with use of oral contraceptives containing 80 to 100 mcg ethinyl estradiol (Crawford et al, 1990). 
c)  Accidental pregnancy occurred in a 20-year-old epileptic who was using phenytoin 400 mg daily plus carbamazepine 
400 mg daily (Haukkamaa, 1986). The plasma concentration of levonorgestrel in this patient was very low (107 to 120 
pg/mL) when compared to controls (325 +/- 135 pg/mL). Carbamazepine appears to decrease plasma levonorgestrel 
concentrations by enhancing the hepatic metabolism of the steroid via enzyme induction. Levonorgestrel should not
relied upon as the sole means of contraception in patients on anticonvulsant therapy.  

 
3.5.1.CK   Levothyroxine 

1)  Interaction Effect: decreased levothyroxine effectiveness 
2)  Summary: Concomitant use of carbamazepine and levothyroxine may decrease levothyroxine efficacy by increasing hepatic 
metabolism potentially resulting in hypothyroidism. Carbamazepine may also reduce serum protein binding of levothyroxine and 
total- and free- T4 by 20% to 40%. If concurrent use of carbamazepine and levothyroxine is required, an increased 
levothyroxine dose may be necessary (Prod Info SYNTHROID(R) oral tablets, 2008; Prod Info LEVOTHYROXINE SODIUM(R) 
oral tablet, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of carbamazepine and levothyroxine may result in reduced levothyroxine
As a result, an increase in the levothyroxine dose may be required (Prod Info SYNTHROID(R) oral tablets, 2008; Prod Info
LEVOTHYROXINE SODIUM(R) oral tablet, 2007). Consider monitoring TSH levels and/or other measures of thyroid function 
when carbamazepine is initiated or discontinued during levothyroxine treatment. 
7)  Probable Mechanism: increased hepatic metabolism of levothyroxine 

 
3.5.1.CL   Lithium 

1)  Interaction Effect: additive neurotoxicity (weakness, tremor, nystagmus, asterixis) 
2)  Summary: Case reports have described the development of neurotoxicity during concurrent administration of lithium and 
carbamazepine despite normal therapeutic levels of either drug (Rittmannsberger, 1996a; Chaudhry & Waters,
& Richens, 1980). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for signs of neurotoxicity with concomitant therapy; serum levels have not been useful in 
predicting this adverse effect. If neurotoxicity occurs, one or both of the agents may need to be discontinued. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A potential interaction between lithium and carbamazepine has been reported (Chaudhry & Waters, 1983). The patient, 
a 22-year-old woman with bipolar affective disorder, developed neurotoxicity despite therapeutic plasma levels of both 
drugs. Previous reports of neurotoxicity due to either of these agents have occurred when recommended plasma levels 
were exceeded. Toxicity due to carbamazepine was not observed in this case when the plasma level was 6.9 mcg/mL 
(therapeutic: 8 to 12 mcg/mL). Similarly, no neurotoxicity occurred with plasma lithium levels of 0.9 mEq/L
to 1.4 Eq/L). However, when the drugs were administered concurrently, neurotoxicity, characterized by unsteady gait, 
truncal tremors, ataxia, horizontal nystagmus, hyperflexia of all four limbs, and occasional muscle fasciculation, occurred 
within three days. Plasma levels of lithium and carbamazepine were 0.9 mEq/L and 7.6 mcg/mL, respectively.
discontinuation of carbamazepine, neurologic symptoms subsided within three days. Therapeutic plasma levels of these 
two drugs administered concomitantly may lead to acute neurotoxicity. 
b)  Neurotoxic syndromes developed in five manic patients treated with a combination of lithium and carbamazepine, 
although all five had therapeutic plasma levels of both drugs (Shukla et al, 1984). The clinical picture of the patients 
consisted of symptoms of confusion, drowsiness, generalized weakness, lethargy, coarse tremor, hyperreflexia, and
cerebellar signs. Patients with previous lithium-induced neurotoxicity and those with underlying CNS disease or metabolic 
disease appeared to be at greater risk for developing the neurotoxicity when the combination of the two drugs was utilized.
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c)  The laboratory effects of adding lithium to carbamazepine were examined in 23 patients with affective disorders 
(Kramlinger & Post, 1990). The combination produced additive antithyroid effects, particularly on T4 and TSH, but the
addition of lithium resulted in prompt reversal of carbamazepine-induced leukopenia. 
d)  An analysis of the data from other researchers (Chaudhry & Waters, 1983; Shukla et al, 1984) was performed 
(McGinness et al, 1990). The analysis demonstrated no synergistic toxicity between the two drugs, but noted on a 
hypothetical plot of blood levels of both drugs that lithium appears to contribute more significantly to the toxicity observed. 
The authors further concluded that usually used therapeutic ranges cannot be used in monitoring for toxicity
drugs are used together and a two-dimensional plot of serum levels may be of assistance in ascertaining the safe range of 
serum levels with combinations of drugs.  
e)  Over a three-year period, some drug combinations were observed to cause a greater risk of asterixis (flapping tremor) 
in patients on a regimen of multiple psychopharmacologic agents (Rittmannsberger, 1996). With regard to
clozapine, and lithium, the incidence of asterixis was greatest in those patients that were on at least two of these three
agents. Serum levels of all three drugs were within normal therapeutic ranges, suggesting an additive effect of combination 
therapy rather than the effect of a single agent.  
f)  Lithium intoxication occurred in a patient following carbamazepine-induced renal failure. A 33-year-old male diagnosed 
with bipolar manic-depressive disorder was treated with lithium for the last 18 months. Carbamazepine 600 mg was added 
to his drug regimen. Serum lithium levels were 1.08 mEq/L and serum carbamazepine concentration was 8 mcg/mL two 
weeks later. Upon admission he was stuporous but arousable. His serum creatinine was 6.5 mg/dL, and serum 
carbamazepine concentration was 11mcg/mL and serum lithium concentration was 3.5 mEq/L. After 2 L of normal saline 
was administered, this patient developed pulmonary edema. After one session of hemodialysis, serum lithium 
concentrations decreased to 1.3 mEq/d, and serum creatinine decreased to 3.5 mg/dL. Three weeks later serum
was 1.0 mg/dL and lithium concentrations were within the therapeutic range. Renal failure was most likely caused by 
carbamazepine induced interstitial nephritis. Patients who are treated with lithium and carbamazepine should be followed 
carefully to prevent carbamazepine-induced interstitial nephritis. The presence of fever, eosinophiluria, urinary leukocyte 
casts, and the patients improvement after withdrawal of carbamazepine support the diagnosis of interstitial
Patients who are treated with lithium and carbamazepine should be followed carefully to prevent carbamazepine
interstitial nephritis (Mayan et al, 2001).  

 
3.5.1.CM   L-Methylfolate 

1)  Interaction Effect: decreased carbamazepine serum levels 
2)  Summary: Concomitant administration of first-generation anticonvulsants, including carbamazepine, with high doses of 
folate may lead to decreased serum levels of the anticonvulsant, thereby decreasing carbamazepine efficacy and increasing the 
risk of seizures. Although there have been no such reports with the use of carbamazepine and l-methylfolate, caution is advised 
if these agents are used concomitantly (Prod Info DEPLIN(R) oral tablets, 2006; Prod Info Zervalx(R) oral tablets, 2008). 
Monitor patients for loss of carbamazepine efficacy. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if l-methylfolate is prescribed to patients receiving carbamazepine as high doses of 
folate may theoretically result in decreased serum carbamazepine levels, thereby reducing carbamazepine efficacy and 
increasing the frequency of seizures (Prod Info DEPLIN(R) oral tablets, 2006; Prod Info Zervalx(R) oral tablets, 2008). If these
agents are used concomitantly, monitor patients for loss of carbamazepine efficacy. 
7)  Probable Mechanism: unknown 

 
3.5.1.CN   Lopinavir 

1)  Interaction Effect: decreased lopinavir exposure; increased serum carbamazepine levels and toxicity 
2)  Summary: Coadministration of carbamazepine and lopinavir/ritonavir may result in reduced lopinavir serum concentrations 
resulting from carbamazepine induction of CYP3A metabolism. The effectiveness of lopinavir/ritonavir is likely to be
in patients receiving concurrent carbamazepine therapy due to reduced lopinavir bioavailability. The once daily dosing regimen 
for lopinavir/ritonavir should not be used when a patient is also taking carbamazepine (Prod Info KALETRA(R) oral capsule, oral 
solution, 2005). Carbamazepine toxicity has been reported in an HIV-positive patient upon concomitant treatment with 
lopinavir/ritonavir, as part of a highly active antiretroviral regimen. This may be a result of inhibition of CYP3A4
carbamazepine metabolism by the protease inhibitors. If used concurrently with lopinavir/ritonavir, consider reducing the
carbamazepine dose by 25 to 50%. Additionally, monitor patients for serum carbamazepine levels, 3 to 5 days after initiating 
lopinavir/ritonavir (Bates & Herman, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Use caution with the coadministration of carbamazepine and lopinavir/ritonavir due to the induction of 
lopinavir metabolism. Do not use a once daily dosing regimen of lopinavir/ritonavir concurrently with carbamazepine. 
Additionally, coadministration of carbamazepine with a lopinavir/ritonavir-containing highly active antiretroviral regimen has
resulted in increased serum carbamazepine levels and toxicity. If used concurrently with lopinavir/ritonavir, consider reducing 
the carbamazepine dose by 25 to 50%. Additionally, monitor patients for serum carbamazepine levels, 3 to 5 days after 
initiating the protease inhibitor. 
7)  Probable Mechanism: carbamazepine induction of CYP3A-mediated lopinavir metabolism; inhibition of CYP3A4
carbamazepine metabolism by lopinavir/ritonavir 
8)  Literature Reports 

a)  Symptoms of carbamazepine toxicity developed in a 50-year-old HIV-positive male upon addition of lopinavir/ritonavir to 
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his highly active antiretroviral therapy (HAART). The patient had been stabilized on carbamazepine 400 mg 3
for 7 months, with a serum concentration within reference range (10.3 mg/L) 1 week prior to starting the HAART regimen of 
tenofovir 300 mg daily; lamivudine 150 mg twice daily; and lopinavir 133 mg/ritonavir 33 mg, 3 capsules twice daily. On day 
9 of the new HAART regimen, the patient experienced excessive drowsiness, and the carbamazepine serum level had 
increased by 46% to 15 mg/L. Decreasing the carbamazepine dose to 400 mg twice daily improved drowsiness, and a 
repeat serum level on day 11 was 7.4 mg/L. On day 12, the patient developed fatigue, difficulty swallowing, and diffuse 
hemorrhagic lesions over the extremities. The HAART regimen was stopped and carbamazepine dose was
400 mg 3 times daily. The patient was hospitalized 10 days later for evaluation of the rash. Blood tests also revealed bone 
marrow toxicity. Subsequently, a neurology consult resulted in tapering of carbamazepine (over 2 to 4 weeks) and initiating 
topiramate 25 mg twice daily and titrating to a target dose of 200 mg twice daily. On day 17 of hospitalization, the HAART 
regimen was re-initiated, replacing lopinavir/ritonavir with nelfinavir 1250 mg twice daily. On day 20, the patient began 
feeling tired and unsteady on his feet and the carbamazepine serum level had increased to 15 mg/L. Decreasing the 
carbamazepine dose as before prompted resolution of symptoms within 24 hours. This interaction between was identified 
as probable by the Naranjo probability scale and inhibition of CYP3A4-mediated carbamazepine metabolism by
lopinavir/ritonavir or nelfinavir was postulated as the probable mechanism (Bates & Herman, 2006). 

 
3.5.1.CO   Loxapine 

1)  Interaction Effect: an increased risk of carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, 
seizures, coma) 
2)  Summary: The concurrent use of carbamazepine and loxapine has resulted in neurotoxicity in one case report (Collins et al, 
1993a). Also, the use of carbamazepine in pregnant women has been reported to increase the risk of birth defects (Buehler et 
al, 1990j; Van Dyke et al, 1991j; Finnell et al, 1992j). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: For patients receiving concurrent carbamazepine and loxapine therapy, monitor for signs of 
carbamazepine toxicity and adjust doses accordingly. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A patient experienced neurotoxicity (visual disturbances, lethargy, ataxia, and falling) 10 days after carbamazepine 200 
mg three times a day was added to a regimen including loxapine 350 mg daily (Collins et al, 1993). His symptoms resolved 
with a reduction of carbamazepine to 100 mg twice daily. Subsequently loxapine was discontinued, and his ratio of 
carbamazepine epoxide (an active metabolite) to carbamazepine decreased from 0.76 to 0.18. A retrospective review of 
four other cases in which carbamazepine and loxapine had been coadministered showed a greater than expected
carbamazepine epoxide to carbamazepine ratio. Loxapine appeared to interact with carbamazepine to increase 
carbamazepine epoxide plasma concentrations. The mode of action may be induction of carbamazepine
epoxide metabolite and/or inhibition of carbamazepine epoxide metabolism to an inactive metabolite.  
b)  If phenytoin or carbamazepine (or any prodrugs) is used in pregnant women, there is a substantially increased risk of 
teratogenicity with many combinations of other anticonvulsants. The teratogenicity of these drugs is largely or wholly 
related to the levels of the reactive epoxide metabolites (Buehler et al, 1990i; Van Dyke et al, 1991i; Finnell
The epoxide/parent drug ratio is generally increased when phenytoin or carbamazepine is combined with each other, any 
other drugs that induce cytochrome P450 enzymes (3A4, 2C9, 2C19), or drugs which inhibit epoxide hydrolase, such as 
valproic acid, progabide, and lamotrigine (Bianchetti et al, 1987i; Ramsay et al, 1990i; Spina et al, 1996h). Such 
combinations increase the risk of major birth defects 3- to 4-fold over monotherapy and about 10-fold over background 
rates.  

 
3.5.1.CP   Maraviroc 

1)  Interaction Effect: decreased maraviroc concentrations 
2)  Summary: Maraviroc is a substrate of CYP3A4. Concomitant administration of a CYP3A4 isoenzyme inducer, such as 
carbamazepine, may increase maraviroc metabolism, leading to loss of virologic response, and possible resistance to 
maraviroc. Use caution if maraviroc and carbamazepine are used concomitantly (without a strong CYP3A inhibitor)
increase the dose of maraviroc to 600 mg twice daily (Prod Info SELZENTRY(R) oral tablets, 2007). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when carbamazepine is co-administered with maraviroc as the combination may lead to 
loss of virologic response and possible resistance to maraviroc. If maraviroc and carbamazepine are used concomitantly 
(without a strong CYP3A inhibitor), monitor carefully for maraviroc effectiveness and increase the dose of maraviroc to 600 mg 
twice daily (Prod Info SELZENTRY(R) oral tablets, 2007). 
7)  Probable Mechanism: induction of CYP3A4-mediated maraviroc metabolism 

 
3.5.1.CQ   Mebendazole 

1)  Interaction Effect: decreased mebendazole effectiveness 
2)  Summary: In patients with prior or current use of carbamazepine or phenytoin, the use of mebendazole for hydatid disease 
resulted in therapeutic failure. This is thought to be due to the lower concentration of mebendazole in the patients on 
anticonvulsants. For treatment of whipworms or hookworms, this interaction is not significant (Luder et al, 1986; Bekhti et al, 
1986). 
3)  Severity: moderate 
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4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor therapeutic efficacy of mebendazole. Depending on the reason for use of mebendazole, 
higher doses may be required for some therapeutic uses. 
7)  Probable Mechanism: increased mebendazole metabolism 

 
3.5.1.CR   Mefloquine 

1)  Interaction Effect: loss of seizure control 
2)  Summary: In patients taking an anticonvulsant, such as carbamazepine, the concomitant use of mefloquine may reduce 
seizure control by lowering the anticonvulsant plasma levels (Prod Info Lariam(R), 2003). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: If mefloquine and carbamazepine must be administered concurrently, monitor the levels of 
carbamazepine. Adjustments of the carbamazepine dose may be required. Also monitor the patient for seizure
7)  Probable Mechanism: unknown 

 
3.5.1.CS   Mestranol 

1)  Interaction Effect: a decrease in plasma concentrations of estrogens and in estrogen effectiveness 
2)  Summary: Breakthrough bleeding, spotting, and pregnancy have been reported in women on anticonvulsants
contraceptives (Prod Info Ortho Evra(TM), 2001; Mattson et al, 1986a; Crawford et al, 1986; Haukkamaa, 1986a).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In some women the use of higher estrogen content in the contraceptive may be sufficient;
use of alternate methods of birth control may be necessary. 
7)  Probable Mechanism: increased metabolism of contraceptive steroids 
8)  Literature Reports 

a)  Concomitant administration of oral contraceptives with enzyme-inducing anticonvulsant agents, primarily phenobarbital, 
phenytoin, carbamazepine, or primidone, has been reported to result in an increased failure rate of contraception
et al, 1986). The benzodiazepines and valproic acid have not been associated with increased failure rates in women 
receiving oral contraceptives. Increasing the dose of ethinyl estradiol or mestranol in oral contraceptives may diminish 
breakthrough bleeding and decrease the risk of conception. However, higher doses of estrogens may also increase
of vascular side effects, primarily in patients where enzyme induction does not occur. It is recommended that low doses of 
estrogen and progestin be given initially in patients receiving an enzyme inducing anticonvulsant; however, if unplanned 
pregnancy is a special concern, a moderate dose formulation (50 mcg ethinyl estradiol) should be considered.
breakthrough bleeding occurs with low-dose contraception, progressive increases in the dose of mestranol or its equivalent 
(up to 80 mcg) should be considered. If spotting occurs, it is suggested that the contraceptive not be discontinued, but 
rather that a traditional method of barrier contraception be initiated during the remainder of that cycle. Switching
dose oral contraceptive is recommended if enzyme inducing anticonvulsants are discontinued in women receiving 
moderate or high-dose contraceptives.  
b)  Carbamazepine reduced the area under the plasma concentration time curve (AUC) of ethinyl estradiol
4 women taking carbamazepine 300 to 600 mg daily within 8 to 12 weeks of initiation of therapy. Norgestrel AUCs were 
also significantly reduced to 29% to 57% of baseline. The authors suggest that breakthrough bleeding can be controlled for 
most women with use of oral contraceptives containing 80 to 100 mcg ethinyl estradiol (Crawford et al, 1990). 
c)  Accidental pregnancy occurred in a 20-year-old epileptic who was using phenytoin 400 mg daily plus carbamazepine 
400 mg daily (Haukkamaa, 1986). The plasma concentration of levonorgestrel in this patient was very low (107 to 120 
pg/mL) when compared to controls (325 +/- 135 pg/mL). Carbamazepine appears to decrease plasma levonorgestrel 
concentrations by enhancing the hepatic metabolism of the steroid via enzyme induction. Levonorgestrel should not
relied upon as the sole means of contraception in patients on anticonvulsant therapy.  

 
3.5.1.CT   Methadone 

1)  Interaction Effect: decreased methadone effectiveness 
2)  Summary: The concurrent use of anticonvulsants and methadone resulted in lower methadone levels (eg, less than 100 
ng/mL) (Bell et al, 1988; Ketter et al, 1991). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Higher methadone doses may be required in patients taking enzyme-inducing medications such as 
carbamazepine. 
7)  Probable Mechanism: increased hepatic metabolism 

 
3.5.1.CU   Methylphenidate 

1)  Interaction Effect: loss of methylphenidate efficacy 
2)  Summary: Two case reports describe the loss of methylphenidate efficacy after carbamazepine therapy was introduced. 
Carbamazepine is an inducer of cytochrome P450 enzymes, a pathway involved in methylphenidate metabolism. Although 
methylphenidate plasma concentrations are not routinely measured, they may be helpful in patients receiving
who are showing no benefits or side effects from methylphenidate (Behar et al, 1998a; Schaller & Behar, 1999a).

Page 81 of 179MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.27, page 81

Case 3:09-cv-00080-TMB     Document 78-33      Filed 03/24/2010     Page 81 of 179



3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Clinicians should monitor patient response to methylphenidate therapy when carbamazepine is 
initiated. Monitoring of plasma methylphenidate levels may also be helpful. Doses of methylphenidate may need to be 
increased to maintain efficacy. 
7)  Probable Mechanism: induction by carbamazepine of cytochrome P450 3A4-mediated methylphenidate metabolism
8)  Literature Reports 

a)  A 7-year-old male with severe mental retardation and attention deficit disorder was failing to respond to 
methylphenidate 20 mg every four hours and thiothixene 10 mg daily. Other drug therapy included carbamazepine 1000 
mg daily to control grand mal epilepsy. After five days of confirmed medication compliance, plasma levels of 
methylphenidate were measured two hours after the morning dose. No trace of either psychotropic agent or of their 
metabolites could be found. Doses were increased to methylphenidate 30 mg every four hours and thiothixene 20 mg daily 
with no evidence of efficacy or side effects. Both agents were then discontinued (Behar et al, 1998).  
b)  Attention deficit/hyperactivity disorder (ADHD) was being treated with methylphenidate 20 mg three times daily in a
year-old female. Because of mood lability and significant impulsivity, carbamazepine was introduced at 200 mg daily. The 
strict two-hour peak methylphenidate and ritalinic acid serum level was 5.3 ng/mL (normal range 5 to 20 ng/mL) at this 
time. ADHD symptoms began to worsen as the carbamazepine dose was increased to 800 mg daily. Six weeks after the
start of combination therapy, the patient's methylphenidate and ritalinic acid strict two-hour peak blood level had decreased 
to 4.2 ng/mL. A month later, the carbamazepine dose was increased to 1000 mg daily with a steady-state blood level of 
11.2 mcg/mL. Despite an increase in her methylphenidate dose to 35 mg three times daily, her methylphenidate and
ritalinic acid peak level had further decreased to 2.4 ng/mL. After another two months, her carbamazepine dose was 1200 
mg daily with a steady-state blood level of 11.5 mcg/mL, and methylphenidate was increased to 60 mg three times daily to 
regain the benefit from the drug that she had experienced before the initiation of carbamazepine (Schaller &

 
3.5.1.CV   Methylprednisolone 

1)  Interaction Effect: decreased methylprednisolone effectiveness 
2)  Summary: Carbamazepine has been demonstrated to increase the metabolism of corticosteroids (Olivesi, 1986e; Privitera et 
al, 1982e), possibly by inducing the cytochrome P450 3A4 enzymes which are responsible for methylprednisolone metabolism 
(Feldweg & Leddy, 1999a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor therapeutic efficacy of the corticosteroid. An increase in the steroid dosage may be required 
after three to five days of concurrent carbamazepine therapy. 
7)  Probable Mechanism: increased cytochrome P450 3A4-mediated methylprednisolone metabolism 
8)  Literature Reports 

a)  A 54-year-old male who developed progressive distal sensory and motor impairment during a four week period was 
diagnosed with Churg-Strauss vasculitis. He was treated with methylprednisolone 40 mg intravenously twice daily which
rapidly resolved his eosinophilia. Because of nocturnal neuropathic pain, carbamazepine was initiated at 200 mg nightly. 
Within 24 hours of starting carbamazepine, new motor weakness developed in the patient's fingers, and his blood 
eosinophils increased from a baseline of 160/mcgL to 1330/mcgL. Carbamazepine therapy was stopped, and 
methylprednisolone was replaced with dexamethasone. Intravenous immunoglobulin therapy was also initiated.
eosinophils disappeared within 48 hours. The patient was subsequently maintained on oral cyclophosphamide and 
prednisone, with substantial recovery of motor and sensory function (Feldweg & Leddy, 1999).  

 
3.5.1.CW   Metronidazole 

1)  Interaction Effect: increased carbamazepine serum concentrations and potential carbamazepine toxicity 
2)  Summary: Significantly increased carbamazepine serum concentrations and CNS toxicity have been reported in a patient 
receiving concurrent metronidazole (Patterson, 1994a). The mechanism was thought to be inhibition by metronidazole of
cytochrome P450 aromatic oxidative metabolism of carbamazepine. Further study is needed to validate this interaction.
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When metronidazole and carbamazepine are coadministered, monitor carbamazepine
concentrations and observe patients for signs and symptoms of carbamazepine toxicity (nausea, dizziness, diplopia, CNS 
effects). Doses of carbamazepine may need to be adjusted when metronidazole is added to or withdrawn from therapy.
7)  Probable Mechanism: unknown but may involve inhibition of carbamazepine metabolism by metronidazole
8)  Literature Reports 

a)  A 49-year-old woman was seen in the ER with left quadrant pain thought to be caused by diverticulitis. She was using 
carbamazepine 1000 mg daily for bipolar disorder. Her other medications included conjugated estrogens and
Her carbamazepine serum concentration at 12 hours was 9 mcg/mL. She was then started on metronidazole 250 mg three 
times a day and trimethoprim/sulfamethoxazole double strength twice a day. Two days later she was admitted for 
worsening symptoms. Her metronidazole was increased to 500 mg intravenously every eight hours. Cefazolin was added 
and trimethoprim/sulfamethoxazole withdrawn. Two days later she reported nausea, dizziness, and diplopia. At that time, 
her 10-hour carbamazepine serum concentration was 14.3 mcg/mL, a 60% increase over the previous 9 mcg/mL. The 
mechanism of this interaction was thought to be inhibition of the hepatic cytochrome P-450 enzyme system by 
metronidazole (Patterson, 1994). 
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3.5.1.CX   Mianserin 

1)  Interaction Effect: decreased mianserin serum concentrations 
2)  Summary: Serum mianserin levels were reported to be decreased in patients treated with carbamazepine and mianserin 
(Leinonen et al, 1991a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Serum levels and clinical response to mianserin should be carefully monitored if carbamazepine is 
added to therapy or discontinued. 
7)  Probable Mechanism: increased metabolism of mianserin 
8)  Literature Reports 

a)  The effect of carbamazepine on mianserin levels was examined in 4 psychiatric inpatients stabilized for a minimum of 7 
days prior to measurement of baseline antidepressant concentrations. The average daily mianserin dosage was 90
Carbamazepine was added in a mean dose of 593 mg and continued over a 4-week period. Serum mianserin 
concentrations were decreased an average of 46% in patients receiving combination therapy compared to patients treated
with mianserin alone (Leinonen et al, 1991).  

 
3.5.1.CY   Midazolam 

1)  Interaction Effect: decreased efficacy of midazolam 
2)  Summary: Carbamazepine and phenytoin have been shown to greatly reduce the bioavailability of a single oral dose of 
midazolam. Carbamazepine is known to induce the cytochrome P450 3A enzymes, the same pathway that metabolizes 
midazolam during its first-pass and elimination phases. Patients receiving both carbamazepine and midazolam have failed to
have a hypnotic response to midazolam due to the induction of its metabolism caused by carbamazepine (Backman et al,
1996a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: In a patient receiving carbamazepine therapy, larger doses of midazolam may be required to produce 
a hypnotic response. Because of patient intervariability, a hypnotic other than midazolam may be preferable. 
7)  Probable Mechanism: induction of cytochrome P450 3A enzymes by carbamazepine 
8)  Literature Reports 

a)  Six patients with epilepsy and seven healthy control subjects were studied to determine the effects of carbamazepine 
and phenytoin on an oral dose of midazolam. Epileptic patients had been receiving either carbamazepine (dose range 700
mg to 900 mg daily), phenytoin (dose range 150 mg to 300 mg daily), or both drugs twice daily for at least two months. The 
control subjects were not receiving any enzyme-inducing agents. All study participants were administered a single oral 
dose of midazolam 15 mg. In the patient group, the mean area under the concentration-time curve of midazolam was only
5.7% (0.60 mcg/min/mL vs. 10.5 mcg/min/mL) and the maximum concentration was 7.4% (5.2 ng/mL vs. 70.4 ng/mL) of 
the control values. In one patient, only traces of midazolam (less than 0.1 ng/mL) were detectable in the plasma. The 
elimination half-life of midazolam was reduced to 1.3 hours in the patient group compared to 3.1 hours in the controls. 
There was no difference in the time to maximum concentration (1 hour) between the two groups. As expected from the 
reduced serum concentrations of midazolam, the majority of the patient group did not report any sedation. All of the
subjects from the control group experienced sedative effects which lasted from two to four hours. The low midazolam 
plasma concentrations, decreased elimination half-life, and lack of sedative effects are most likely the result of cytochrome 
P450 3A enzyme induction by carbamazepine and phenytoin, since midazolam is extensively metabolized by CYP 3A 
enzymes during first-pass and elimination phases (Backman et al, 1996).  

 
3.5.1.CZ   Mifepristone 

1)  Interaction Effect: decreased serum levels of mifepristone and potentially decreased efficacy 
2)  Summary: Although formal interaction studies have not been conducted, carbamazepine may induce the CYP3A4
metabolism of mifepristone, thereby decreasing serum levels of mifepristone (Prod Info MIFEPREX(R) oral tablets,
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Clinicians should be aware that carbamazepine may induce mifepristone metabolism,
resulting in decreased mifepristone efficacy. 
7)  Probable Mechanism: induction of CYP3A4-mediated metabolism of mifepristone by carbamazepine 

 
3.5.1.DA   Milnacipran 

1)  Interaction Effect: slight reductions in milnacipran plasma levels 
2)  Summary: In a multiple-dose study involving healthy subjects (provided by the manufacturer), a moderate decrease in 
milnacipran plasma levels (20%) was observed when the drug was given in combination with carbamazepine. This was 
accompanied by an increase in plasma levels of the N-dealkylated metabolite of milnacipran (inactive). Carbamazepine and its
active metabolite were unaffected (Puozzo & Leonard, 1996). The reduced concentration of milnacipran is of doubtful clinical 
significance, and dose adjustment is not indicated during initiation of combined therapy. However, baseline and combination
therapy plasma levels of milnacipran are suggested if prolonged treatment is expected (where assays are available).
3)  Severity: minor 
4)  Onset: delayed 
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5)  Substantiation: probable 
6)  Clinical Management: Dose adjustment is not indicated during initiation of combined therapy with carbamazepine and 
milnacipran. However, baseline and combination-therapy plasma levels of milnacipran are suggested if prolonged treatment is 
expected. 
7)  Probable Mechanism: hepatic enzyme induction by carbamazepine 

 
3.5.1.DB   Miokamycin 

1)  Interaction Effect: an increase in carbamazepine plasma levels 
2)  Summary: Miokamycin has been reported to increase half-life and area under the concentration-time curve (AUC) and to 
decrease the clearance of carbamazepine in 14 healthy volunteers (Couet et al, 1990a; Prod Info Miokacin(R), 1996a).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Caution is advised when using miokamycin in combination with carbamazepine. Monitor 
carbamazepine plasma concentrations and adjust the carbamazepine dose as necessary. 
7)  Probable Mechanism: inhibition of carbamazepine metabolism 
8)  Literature Reports 

a)  The effect of miokamycin 800 mg twice daily for 12 days on the pharmacokinetics of carbamazepine administered as 
single oral dose of 200 mg was assessed in a crossover study involving 14 healthy volunteers. The study showed a
statistically significant increase (13%) in half-life and area under the concentration-time curve (AUC) of carbamazepine and 
decrease in its clearance. The authors also demonstrated that the maximum concentration (Cmax) and AUC of 10,11
epoxycarbamazepine, a major active metabolite of carbamazepine, were significantly decreased during treatment with
miokamycin (Couet et al, 1990; Prod Info Miokacin(R), 1996).  

 
3.5.1.DC   Moclobemide 

1)  Interaction Effect: hypertensive urgency, hyperpyrexia, and seizures 
2)  Summary: Concomitant MAO inhibitor and carbamazepine therapy is contraindicated (Prod Info Tegretol(R),
Simultaneous use may theoretically result in hyperpyrexia, excitation, and seizure activity (Prod Info Parnate(R), 1995c; Prod 
Info Tegretol(R), 1998d; Thweatt, 1986d). However, there is preliminary evidence that the combination of carbamazepine and 
an MAOI may be safe and efficacious, even in some refractory cases (Ketter et al, 1995i; Barker & Eccleston, 1984i). Further 
controlled studies are needed. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of carbamazepine and monoamine oxidase inhibitors is stated to be 
contraindicated by the manufacturer. Monoamine oxidase inhibitors should be discontinued for a minimum of 14 days, or
if the clinical situation permits, before carbamazepine therapy is initiated. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A double-blind study was conducted in ten inpatients with depression that had proved refractory to multiple somatic 
therapies (electroconvulsive therapy, tricyclic antidepressants, monoamine oxidase inhibitors, lithium, carbamazepine, 
benzodiazepines, and antipsychotics) (Ketter et al, 1995h). In addition to their regular carbamazepine and lithium doses, 
four patients received phenelzine (mean maximum dose 67.5 mg daily) and six patients received tranylcypromine (mean 
maximum dose 55 mg daily) for a mean duration combination therapy of 52.2 days. During MAOI coadministration, serum 
concentrations of carbamazepine and lithium did not change significantly from baseline values. Self-rated side effects
not substantially different. Four patients (three on phenelzine and one on tranylcypromine) responded to this therapy and 
were subsequently discharged.  
b)  A 60-year-old woman who had an atypical endogenous, depressive illness of psychotic intensity was treated
intermittently with cyclic antidepressants and intermittent electroconvulsive therapy. Following an acute worsening of her 
illness, she was treated successfully with a combination of phenelzine and L-tryptophan. Following a few weeks of 
improvement, her situation worsened and she was subsequently treated with zimelidine and lithium. Failing this
placed on a regimen of tranylcypromine with doses increasing progressively up to 30 mg daily in conjunction with lithium 
and tryptophan. Subsequently, carbamazepine was added in small doses with increments to achieve a plasma level of 
approximately 5 mg/L. This regimen proved successful, and she was discharged home and had remained well
two months of follow up at the time of publication (Barker & Eccleston, 1984h).  
c)  Addition of tranylcypromine to carbamazepine therapy did not significantly affect carbamazepine serum levels in one 
case (Joffe et al, 1985d). Conversely, five patients on tranylcypromine needed a mean daily dose of carbamazepine
mg to achieve a carbamazepine blood level of 8.0-11.1 mcg/mL (Barklage et al, 1992d). Four other patients receiving 
phenelzine only required a mean daily dose of carbamazepine 450 mg to attain a blood level of 8.7-10.9 mcg/mL. 

 
3.5.1.DD   Modafinil 

1)  Interaction Effect: decreased modafinil efficacy 
2)  Summary: Coadministration of modafinil with other drugs that are potent inducers of CYP3A4, such as carbamazepine, 
could result in decreased efficacy of modafinil which is partially metabolized by the CYP3A4 isoenzyme (Prod
modafinil, 2004). 
3)  Severity: minor 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
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6)  Clinical Management: Clinicians should monitor patient response to modafinil therapy when carbamazepine is initiated.
7)  Probable Mechanism: induction by carbamazepine of cytochrome P450 3A4-mediated modafinil metabolism

 
3.5.1.DE   Nafimidone 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizures, coma)
2)  Summary: Concurrent use of nafimidone in 6 patients with intractable seizures taking carbamazepine and phenytoin resulted 
in a reduction in carbamazepine elimination by 76 to 87% and a reduction in phenytoin elimination by 38 to 77%. Two patients 
showed symptoms characteristic of carbamazepine toxicity by the second day of nafimidone treatment. Effects
were apparent within 24 hours of initiation of nafimidone and began to decline within 12 hours of discontinuation (Treiman &
Ben-Menachem, 1987a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor carbamazepine concentrations closely when adding or discontinuing nafimidone therapy; 
adjust carbamazepine dose accordingly. 
7)  Probable Mechanism: decreased carbamazepine metabolism 
8)  Literature Reports 

a)  Addition of nafimidone to the anticonvulsant regimens of 6 patients with intractable seizures taking carbamazepine and 
phenytoin resulted in a reduction in carbamazepine elimination by 76% to 87% and a reduction in phenytoin
38% to 77%. This effect was apparent within 24 hours of initiation of nafimidone and began to decline within 12 hours of
nafimidone discontinuation. The effect on carbamazepine elimination persisted over the course of 1 year in 5 patients who 
elected to continue therapy beyond the trial period. Two patients showed symptoms characteristic of carbamazepine 
toxicity by the second day of nafimidone treatment. The degree of toxicity was greatly reduced for 4 additional
reducing both the phenytoin and carbamazepine doses during the titration of nafimidone. Although the precise mechanism 
of this interaction is unknown, the authors postulate that nafimidone may inhibit the cytochrome P-450-mediated mixed 
function oxidase system (Treiman & Ben-Menachem, 1987).  

 
3.5.1.DF   Nefazodone 

1)  Interaction Effect: reduced plasma concentrations and efficacy of nefazodone and its active metabolite, and an increased 
risk of carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizures, coma) 
2)  Summary: Coadministration of nefazodone and carbamazepine is contraindicated. Concomitant use may significantly
reduce plasma concentrations of nefazodone and its active metabolite, resulting in reduced therapeutic efficacy of nefazodone 
(Prod Info TEGRETOL(R) chewable oral tablets, oral tablets, suspension, 2007; Prod Info SERZONE(R) oral tablets, 2005). In 
a study conducted on 12 healthy volunteers, the coadministration of nefazodone with carbamazepine at steady
a reduction in the mean AUC of nefazodone and hydroxynefazodone by 93% and 94%, respectively. Additionally, a 23%
increase in carbamazepine plasma levels and a 21% decrease in carbamazepine-10,11 epoxide levels were noted. These two 
findings suggest that nefazodone inhibits carbamazepine metabolism through the CYP3A4 system, and carbamazepine 
induces nefazodone metabolism through the same pathway (Laroudie et al, 2000a). Two other cases of nefazodone
carbamazepine toxicity have been reported in the literature (Ashton & Wolin, 1996). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Concomitant use of carbamazepine and nefazodone is contraindicated due to reduced
nefazodone and its active metabolite (Prod Info TEGRETOL(R) chewable oral tablets, oral tablets, suspension, 2007; Prod Info
SERZONE(R) oral tablets, 2005). In addition, concomitant use may also result in increased toxicity of carbamazepine (Ashton & 
Wolin, 1996). 
7)  Probable Mechanism: induction of CYP3A4-mediated nefazodone metabolism; inhibition of CYP3A4-mediated
carbamazepine metabolism 
8)  Literature Reports 

a)  Twelve healthy male volunteers participated in an open-label multiple-dose study to explore the potential for an 
interaction between carbamazepine and nefazodone. Each subject received nefazodone 200 mg twice daily from days
through 5. A four-day washout period followed. On days 10 to 12, carbamazepine 200 mg daily was given, and the dose 
was increased to 200 mg twice daily from days 14 to 39. From days 40 to 44, nefazodone 200 mg twice daily and 
carbamazepine 200 mg twice daily were coadministered. Carbamazepine mean steady-state area under the concentration
time curve (AUC) increased from 60.77 mcg/hr/mL to 74.98 mcg/hr/mL in the presence of nefazodone, while the AUC of 
the metabolite carbamazepine-10,11-epoxide decreased from 7.1 mcg/hr/mL to 5.71 mcg/hr/mL. The maximum 
concentration (Cmax) of carbamazepine increased from 5794 mg/L to 7133.2 mg/L and the Cmax for carbamazepine
10,11-epoxide decreased from 680.5 mg/L to 535.2 mg/L. Nefazodone mean steady-state AUC was decreased from 7326 
ng/hr/mL to 542 ng/hr/mL in the presence of carbamazepine, although the clinical significance of carbamazepine induction 
on nefazodone metabolism has not yet been studied (Laroudie et al, 2000). 
b)  A 35-year-old female with bipolar disorder developed carbamazepine toxicity following the addition of nefazodone (100 
to 150 mg twice daily) to an existing drug regimen of carbamazepine (1000 mg daily) and risperidone (3 mg to 6 mg daily). 
Prior to nefazodone therapy, her carbamazepine serum concentrations ranged from 7.0 mcg/mL to 8.3 mcg/mL. Fifteen 
days after her nefazodone dose was increased to 300 mg daily, she presented with lightheadedness and ataxia. The 
carbamazepine serum concentration was 10.8 mcg/mL (Ashton & Wolin, 1996a). 
c)  In a second case, a 39-year-old female with bipolar disorder developed carbamazepine toxicity after nefazodone (100 to 
150 mg twice daily) was added to an existing regimen of carbamazepine (1000 mg daily). During concomitant therapy, 
serum carbamazepine levels increased to 15.1 mcg/mL from a previous range of 5.2 mcg/mL to 6.2 mcg/mL with 
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carbamazepine alone (Ashton & Wolin, 1996a). 
 
3.5.1.DG   Nelfinavir 

1)  Interaction Effect: decreased nelfinavir plasma concentrations; increased serum carbamazepine levels and toxicity
2)  Summary: The concurrent use of carbamazepine and nelfinavir may result in decreased nelfinavir plasma concentrations, 
potentially reducing the efficacy of nelfinavir (Prod Info Viracept(R), 1999). Carbamazepine toxicity has been reported in an 
HIV-positive patient upon concomitant treatment with nelfinavir, as part of a highly active antiretroviral regimen. This may be
result of inhibition of CYP3A4-mediated carbamazepine metabolism by nelfinavir. If used concurrently with nelfinavir, consider 
reducing the carbamazepine dose by 25 to 50%. Additionally, monitor patients for serum carbamazepine levels, 3 to 5 days 
after initiating nelfinavir (Bates & Herman, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for signs of reduced efficacy of nelfinavir. Dosing adjustments of nelfinavir may be 
necessary. Additionally, coadministration of carbamazepine with a nelfinavir, as part of a highly active antiretroviral regimen, 
has resulted in increased serum carbamazepine levels and toxicity. If used concurrently with nelfinavir, consider reducing the 
carbamazepine dose by 25 to 50% and monitor patients for serum carbamazepine levels, 3 to 5 days after initiating
7)  Probable Mechanism: induction of cytochrome P450 3A-mediated metabolism of nelfinavir; inhibition of CYP3A4
carbamazepine metabolism by nelfinavir 
8)  Literature Reports 

a)  Symptoms of carbamazepine toxicity developed in a 50-year-old HIV-positive male upon addition of lopinavir/ritonavir to 
his highly active antiretroviral therapy (HAART). The patient had been stabilized on carbamazepine 400 mg 3
for 7 months, with a serum concentration within reference range (10.3 mg/L) 1 week prior to starting the HAART regimen of 
tenofovir 300 mg daily; lamivudine 150 mg twice daily; and lopinavir 133 mg/ritonavir 33 mg, 3 capsules twice daily. On day 
9 of the new HAART regimen, the patient experienced excessive drowsiness, and the carbamazepine serum level had 
increased by 46% to 15 mg/L. Decreasing the carbamazepine dose to 400 mg twice daily improved drowsiness, and a 
repeat serum level on day 11 was 7.4 mg/L. On day 12, the patient developed fatigue, difficulty swallowing, and diffuse 
hemorrhagic lesions over the extremities. The HAART regimen was stopped and carbamazepine dose was
400 mg 3 times daily. The patient was hospitalized 10 days later for evaluation of the rash. Blood tests also revealed bone 
marrow toxicity. Subsequently, a neurology consult resulted in tapering of carbamazepine (over 2 to 4 weeks) and initiating 
topiramate 25 mg twice daily and titrating to a target dose of 200 mg twice daily. On day 17 of hospitalization, the HAART 
regimen was re-initiated, replacing lopinavir/ritonavir with nelfinavir 1250 mg twice daily. On day 20, the patient began 
feeling tired and unsteady on his feet and the carbamazepine serum level had increased to 15 mg/L. Decreasing the 
carbamazepine dose as before prompted resolution of symptoms within 24 hours. This interaction between was identified 
as probable by the Naranjo probability scale and inhibition of CYP3A4-mediated carbamazepine metabolism by
lopinavir/ritonavir or nelfinavir was postulated as the probable mechanism (Bates & Herman, 2006). 

 
3.5.1.DH   Nevirapine 

1)  Interaction Effect: decreased plasma concentrations of carbamazepine 
2)  Summary: Nevirapine is an inducer of cytochrome P450 3A4 enzymes, which are also involved in the metabolism of 
carbamazepine. Although studies involving nevirapine and carbamazepine have not been conducted, nevirapine has been 
shown to induce the metabolism of carbamazepine, significantly decreasing carbamazepine bioavailability (Prod Info Viramune
(R), 2004). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dose adjustment of carbamazepine may be needed due to possible decrease in clinical
7)  Probable Mechanism: induction of cytochrome P450 3A4-mediated metabolism of carbamazepine by nevirapine

 
3.5.1.DI   Niacinamide 

1)  Interaction Effect: an increased risk of carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, 
seizures, coma) 
2)  Summary: Two case reports describe a decrease in carbamazepine clearance when niacinamide was added to therapy. The 
decrease seen in the carbamazepine clearance correlated highly with increasing niacinamide doses (Bourgeois et al, 1982a).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor carbamazepine plasma levels in patients receiving niacinamide concomitantly. Adjust 
carbamazepine doses accordingly. 
7)  Probable Mechanism: inhibition of cytochrome P450 enzymes by niacinamide 
8)  Literature Reports 

a)  Carbamazepine concentration increased in two epileptic patients after the addition of niacinamide. Both patients were 
also receiving primidone therapy, and niacinamide was added to decrease the conversion of primidone to
Patient 1, a 23-month old male receiving carbamazepine 72.7 mg/kg/day, had a carbamazepine clearance of 11.6 L/kg/day 
prior to niacinamide treatment, and the carbamazepine clearance decreased to 2.16 L/kg/day by the time the niacinamide 
dose had been titrated up to 178 mg/kg/day. In patient 2, a 10-year old male, the carbamazepine clearance
from 8.0 L/kg/day before niacinamide therapy to 3.37 L/kg/day when the niacinamide dose was 60 mg/kg/day. It was 
suspected that niacinamide inhibited the cytochrome P450 metabolism of carbamazepine (Bourgeois et al, 1982). 
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3.5.1.DJ   Nialamide 

1)  Interaction Effect: hypertensive urgency, hyperpyrexia, and seizures 
2)  Summary: Concomitant MAO inhibitor and carbamazepine therapy is contraindicated (Prod Info Tegretol(R),
Simultaneous use may theoretically result in hyperpyrexia, excitation, and seizure activity (Prod Info Parnate(R), 1995e; Prod 
Info Tegretol(R), 1998f; Thweatt, 1986f). However, there is preliminary evidence that the combination of carbamazepine and an 
MAOI may be safe and efficacious, even in some refractory cases (Ketter et al, 1995m; Barker & Eccleston, 1984m). Further 
controlled studies are needed. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of carbamazepine and monoamine oxidase inhibitors is stated to be 
contraindicated by the manufacturer. Monoamine oxidase inhibitors should be discontinued for a minimum of 14 days, or
if the clinical situation permits, before carbamazepine therapy is initiated. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A double-blind study was conducted in ten inpatients with depression that had proved refractory to multiple somatic 
therapies (electroconvulsive therapy, tricyclic antidepressants, monoamine oxidase inhibitors, lithium, carbamazepine, 
benzodiazepines, and antipsychotics). In addition to their regular carbamazepine and lithium doses, four patients received 
phenelzine (mean maximum dose 67.5 mg daily) and six patients received tranylcypromine (mean maximum dose 55 mg 
daily) for a mean duration combination therapy of 52.2 days. During MAOI coadministration, serum concentrations of 
carbamazepine and lithium did not change significantly from baseline values. Self-rated side effects were not substantially
different. Four patients (three on phenelzine and one on tranylcypromine) responded to this therapy and were subsequently 
discharged (Ketter et al, 1995l).  
b)  A 60-year-old woman who had an atypical endogenous, depressive illness of psychotic intensity was treated
intermittently with cyclic antidepressants and intermittent electroconvulsive therapy. Following an acute worsening of her 
illness, she was treated successfully with a combination of phenelzine and L-tryptophan. Following a few weeks of 
improvement, her situation worsened and she was subsequently treated with zimelidine and lithium. Failing this
placed on a regimen of tranylcypromine with doses increasing progressively up to 30 mg daily in conjunction with lithium 
and tryptophan. Subsequently, carbamazepine was added in small doses with increments to achieve a plasma level of 
approximately 5 mg/L. This regimen proved successful, and she was discharged home and had remained well
two months of follow up at the time of publication (Barker & Eccleston, 1984l).  
c)  Addition of tranylcypromine to carbamazepine therapy did not significantly affect carbamazepine serum levels in a case 
(Joffe et al, 1985f). Conversely, five patients on tranylcypromine need a mean daily dose of carbamazepine
achieve a carbamazepine blood level of 8.0-11.1 mcg/mL. Four other patients receiving phenelzine only required a mean 
daily dose of carbamazepine 450 mg to attain a blood level of 8.7-10.9 mcg/mL (Barklage et al, 1992f).  

 
3.5.1.DK   Nifedipine 

1)  Interaction Effect: decreased nifedipine exposure and may decrease nifedipine efficacy 
2)  Summary: Concurrent administration of nifedipine and carbamazepine may induce CYP3A4-mediated nifedipine
and decrease exposure to nifedipine, which may increase the risk of hypertension or angina (Prod Info Adalat(R) CC Extended 
Release Tablets, 2004). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant administration of nifedipine and carbamazepine may decrease exposure to nifedipine. 
Monitor patient for loss of calcium channel blocker effects, including clinical signs or symptoms of hypertension or angina. 
Consider a dose adjustment of nifedipine. 
7)  Probable Mechanism: induction of CYP3A4-mediated nifedipine metabolism 

 
3.5.1.DL   Nilotinib 

1)  Interaction Effect: decreased nilotinib plasma concentrations 
2)  Summary: Nilotinib is a CYP3A4 substrate. Coadministration of rifampin, a strong CYP3A4 inducer, at a dose of 600 mg/day 
for 12 days decreased nilotinib AUC by approximately 80% in healthy subjects. Although not studied with carbamazepine, also 
a strong CYP3A4 inducer, a similar interaction would be expected. Concomitant use of carbamazepine and nilotinib should 
therefore be avoided. However, if concomitant use is required, nilotinib dose may need to be increased depending on patient
tolerability. Upon discontinuation of carbamazepine, reduce the nilotinib dose to the indicated dose (Prod Info TASIGNA(R) oral 
capsules, 2007). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant administration of carbamazepine, a strong CYP3A4 inducer, and
CYP3A4 substrate, as this may result in decreased nilotinib plasma concentrations and consequently, subtherapeutic levels. If
concomitant administration is warranted, consider increasing nilotinib dose depending on patient tolerability. Upon 
discontinuation of the strong CYP3A4 inducer, reduce the nilotinib dose to the indicated dose (Prod Info TASIGNA(R) oral 
capsules, 2007). 
7)  Probable Mechanism: induction of CYP3A4-mediated nilotinib metabolism 
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3.5.1.DM   Nimodipine 
1)  Interaction Effect: decreased nimodipine effectiveness 
2)  Summary: A single study has shown that concurrent use of enzyme inducing antiepileptic agents (phenytoin, phenobarbital, 
and carbamazepine) with nimodipine has resulted in decreased nimodipine levels (Tartara et al, 1991b). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor clinical response to nimodipine, with dose adjustments as needed to achieve or maintain 
cardiovascular response. 
7)  Probable Mechanism: increased nimodipine metabolism 
8)  Literature Reports 

a)  Three groups of eight subjects were studied (Tartara et al, 1991). Group 1 was comprised of healthy subjects, group 2 
had epileptic patients treated at least four months with carbamazepine, phenobarbital, phenytoin (all enzyme inducers),
a combination, and group 3 included epileptic patients treated for at least four months with sodium valproate. Compared to 
the control group, nimodipine AUCs averaged a 7-fold decrease in the enzyme inducer group, probably due to induction of 
first-pass metabolism. The nimodipine AUCs were increased by 50% in the valproate-treated group. 

 
3.5.1.DN   Norelgestromin 

1)  Interaction Effect: a decrease in plasma concentrations of estrogens and in estrogen effectiveness 
2)  Summary: Breakthrough bleeding, spotting, and pregnancy have been reported in women on anticonvulsants
contraceptives (Prod Info Ortho Evra(TM), 2001; Mattson et al, 1986a; Crawford et al, 1986; Haukkamaa, 1986a).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In some women the use of higher estrogen content in the contraceptive may be sufficient;
use of alternate methods of birth control may be necessary. 
7)  Probable Mechanism: increased metabolism of contraceptive steroids 
8)  Literature Reports 

a)  Concomitant administration of oral contraceptives with enzyme-inducing anticonvulsant agents, primarily phenobarbital, 
phenytoin, carbamazepine, or primidone, has been reported to result in an increased failure rate of contraception
et al, 1986). The benzodiazepines and valproic acid have not been associated with increased failure rates in women 
receiving oral contraceptives. Increasing the dose of ethinyl estradiol or mestranol in oral contraceptives may diminish 
breakthrough bleeding and decrease the risk of conception. However, higher doses of estrogens may also increase
of vascular side effects, primarily in patients where enzyme induction does not occur. It is recommended that low doses of 
estrogen and progestin be given initially in patients receiving an enzyme inducing anticonvulsant; however, if unplanned 
pregnancy is a special concern, a moderate dose formulation (50 mcg ethinyl estradiol) should be considered.
breakthrough bleeding occurs with low-dose contraception, progressive increases in the dose of mestranol or its equivalent 
(up to 80 mcg) should be considered. If spotting occurs, it is suggested that the contraceptive not be discontinued, but 
rather that a traditional method of barrier contraception be initiated during the remainder of that cycle. Switching
dose oral contraceptive is recommended if enzyme inducing anticonvulsants are discontinued in women receiving 
moderate or high-dose contraceptives.  
b)  Carbamazepine reduced the area under the plasma concentration time curve (AUC) of ethinyl estradiol
4 women taking carbamazepine 300 to 600 mg daily within 8 to 12 weeks of initiation of therapy. Norgestrel AUCs were 
also significantly reduced to 29% to 57% of baseline. The authors suggest that breakthrough bleeding can be controlled for 
most women with use of oral contraceptives containing 80 to 100 mcg ethinyl estradiol (Crawford et al, 1990). 
c)  Accidental pregnancy occurred in a 20-year-old epileptic who was using phenytoin 400 mg daily plus carbamazepine 
400 mg daily (Haukkamaa, 1986). The plasma concentration of levonorgestrel in this patient was very low (107 to 120 
pg/mL) when compared to controls (325 +/- 135 pg/mL). Carbamazepine appears to decrease plasma levonorgestrel 
concentrations by enhancing the hepatic metabolism of the steroid via enzyme induction. Levonorgestrel should not
relied upon as the sole means of contraception in patients on anticonvulsant therapy.  

 
3.5.1.DO   Norethindrone 

1)  Interaction Effect: a decrease in plasma concentrations of estrogens and in estrogen effectiveness 
2)  Summary: Breakthrough bleeding, spotting, and pregnancy have been reported in women on anticonvulsants
contraceptives (Prod Info Ortho Evra(TM), 2001; Mattson et al, 1986a; Crawford et al, 1986; Haukkamaa, 1986a).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In some women the use of higher estrogen content in the contraceptive may be sufficient;
use of alternate methods of birth control may be necessary. 
7)  Probable Mechanism: increased metabolism of contraceptive steroids 
8)  Literature Reports 

a)  Concomitant administration of oral contraceptives with enzyme-inducing anticonvulsant agents, primarily phenobarbital, 
phenytoin, carbamazepine, or primidone, has been reported to result in an increased failure rate of contraception
et al, 1986). The benzodiazepines and valproic acid have not been associated with increased failure rates in women 
receiving oral contraceptives. Increasing the dose of ethinyl estradiol or mestranol in oral contraceptives may diminish 
breakthrough bleeding and decrease the risk of conception. However, higher doses of estrogens may also increase
of vascular side effects, primarily in patients where enzyme induction does not occur. It is recommended that low doses of 
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estrogen and progestin be given initially in patients receiving an enzyme inducing anticonvulsant; however, if unplanned 
pregnancy is a special concern, a moderate dose formulation (50 mcg ethinyl estradiol) should be considered.
breakthrough bleeding occurs with low-dose contraception, progressive increases in the dose of mestranol or its equivalent 
(up to 80 mcg) should be considered. If spotting occurs, it is suggested that the contraceptive not be discontinued, but 
rather that a traditional method of barrier contraception be initiated during the remainder of that cycle. Switching
dose oral contraceptive is recommended if enzyme inducing anticonvulsants are discontinued in women receiving 
moderate or high-dose contraceptives.  
b)  Carbamazepine reduced the area under the plasma concentration time curve (AUC) of ethinyl estradiol
4 women taking carbamazepine 300 to 600 mg daily within 8 to 12 weeks of initiation of therapy. Norgestrel AUCs were 
also significantly reduced to 29% to 57% of baseline. The authors suggest that breakthrough bleeding can be controlled for 
most women with use of oral contraceptives containing 80 to 100 mcg ethinyl estradiol (Crawford et al, 1990). 
c)  Accidental pregnancy occurred in a 20-year-old epileptic who was using phenytoin 400 mg daily plus carbamazepine 
400 mg daily (Haukkamaa, 1986). The plasma concentration of levonorgestrel in this patient was very low (107 to 120 
pg/mL) when compared to controls (325 +/- 135 pg/mL). Carbamazepine appears to decrease plasma levonorgestrel 
concentrations by enhancing the hepatic metabolism of the steroid via enzyme induction. Levonorgestrel should not
relied upon as the sole means of contraception in patients on anticonvulsant therapy.  

 
3.5.1.DP   Norgestrel 

1)  Interaction Effect: a decrease in plasma concentrations of estrogens and in estrogen effectiveness 
2)  Summary: Breakthrough bleeding, spotting, and pregnancy have been reported in women on anticonvulsants
contraceptives (Prod Info Ortho Evra(TM), 2001; Mattson et al, 1986a; Crawford et al, 1986; Haukkamaa, 1986a).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In some women the use of higher estrogen content in the contraceptive may be sufficient;
use of alternate methods of birth control may be necessary. 
7)  Probable Mechanism: increased metabolism of contraceptive steroids 
8)  Literature Reports 

a)  Concomitant administration of oral contraceptives with enzyme-inducing anticonvulsant agents, primarily phenobarbital, 
phenytoin, carbamazepine, or primidone, has been reported to result in an increased failure rate of contraception
et al, 1986). The benzodiazepines and valproic acid have not been associated with increased failure rates in women 
receiving oral contraceptives. Increasing the dose of ethinyl estradiol or mestranol in oral contraceptives may diminish 
breakthrough bleeding and decrease the risk of conception. However, higher doses of estrogens may also increase
of vascular side effects, primarily in patients where enzyme induction does not occur. It is recommended that low doses of 
estrogen and progestin be given initially in patients receiving an enzyme inducing anticonvulsant; however, if unplanned 
pregnancy is a special concern, a moderate dose formulation (50 mcg ethinyl estradiol) should be considered.
breakthrough bleeding occurs with low-dose contraception, progressive increases in the dose of mestranol or its equivalent 
(up to 80 mcg) should be considered. If spotting occurs, it is suggested that the contraceptive not be discontinued, but 
rather that a traditional method of barrier contraception be initiated during the remainder of that cycle. Switching
dose oral contraceptive is recommended if enzyme inducing anticonvulsants are discontinued in women receiving 
moderate or high-dose contraceptives.  
b)  Carbamazepine reduced the area under the plasma concentration time curve (AUC) of ethinyl estradiol
4 women taking carbamazepine 300 to 600 mg daily within 8 to 12 weeks of initiation of therapy. Norgestrel AUCs were 
also significantly reduced to 29% to 57% of baseline. The authors suggest that breakthrough bleeding can be controlled for 
most women with use of oral contraceptives containing 80 to 100 mcg ethinyl estradiol (Crawford et al, 1990). 
c)  Accidental pregnancy occurred in a 20-year-old epileptic who was using phenytoin 400 mg daily plus carbamazepine 
400 mg daily (Haukkamaa, 1986). The plasma concentration of levonorgestrel in this patient was very low (107 to 120 
pg/mL) when compared to controls (325 +/- 135 pg/mL). Carbamazepine appears to decrease plasma levonorgestrel 
concentrations by enhancing the hepatic metabolism of the steroid via enzyme induction. Levonorgestrel should not
relied upon as the sole means of contraception in patients on anticonvulsant therapy.  

 
3.5.1.DQ   Nortriptyline 

1)  Interaction Effect: decreased nortriptyline effectiveness 
2)  Summary: One case has been reported in which nortriptyline levels dropped by more than half after carbamazepine was 
added (Brosen & Kragh-Sorensen, 1993b). Similar effects have been observed with other tricyclic antidepressants (Leinonen et 
al, 1991k; Brown et al, 1988c; Moody et al, 1977c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for clinical efficacy of the nortriptyline therapy and for any signs of toxicity of carbamazepine. 
Serum levels of both agents should be considered when either agent is added or discontinued, with appropriate dosage 
adjustments made accordingly. 
7)  Probable Mechanism: increased nortriptyline metabolism 

 
3.5.1.DR   Olanzapine 

1)  Interaction Effect: reduced olanzapine efficacy 
2)  Summary: Carbamazepine induces CYP1A2 mediated oxidation. Concomitant administration of olanzapine and 
carbamazepine 200 mg twice daily increased the clearance of olanzapine by 50% (Prod Info Zyprexa(R), 1999).
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doses of carbamazepine may cause an even greater effect on olanzapine clearance. In a study of 11 healthy volunteers, 
concurrent administration of olanzapine and carbamazepine resulted in a 46% increase in olanzapine clearance (Lucas et al, 
1998). Because patients respond to a relatively wide range of olanzapine serum concentrations, close clinical
symptom patterns and changes is necessary whenever carbamazepine is added to or withdrawn from olanzapine therapy. The 
need for olanzapine dose adjustments will most likely be highly patient specific (Licht et al, 2000a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for olanzapine efficacy. Doses of olanzapine may need to be adjusted when given 
concomitantly with carbamazepine. 
7)  Probable Mechanism: induction of cytochrome P450 1A2-mediated olanzapine metabolism 
8)  Literature Reports 

a)  A 23-year-old paranoid schizophrenic female was admitted to the hospital for treatment of hallucinations and delusions. 
Her only medication on admission was perphenazine 12 mg daily, but carbamazepine 600 mg daily was initiated for
aggressive outbursts. Perphenazine was replaced by risperidone 6 mg daily due to akathisia, rigidity, and tremor, but 
risperidone was also discontinued due to extrapyramidal side effects. Olanzapine 15 mg daily was started and her 
psychiatric symptoms improved over the next three weeks. Because her aggressive outbursts were still present, 
carbamazepine was discontinued due to lack of efficacy. She had received cotherapy with olanzapine 15 mg daily and 
carbamazepine 600 mg daily for three consecutive weeks. The day prior to carbamazepine discontinuation, the
olanzapine serum concentration was measured at 21 ng/mL. Over the next few weeks, her olanzapine concentration 
increased by 114% to 45 ng/mL. The dose of olanzapine was decreased to 10 mg daily and a corresponding fall in the 
olanzapine level occurred. This case report suggests that carbamazepine induces the metabolism of olanzapine, most
likely through the cytochrome P450 1A2 enzyme system (Licht et al, 2000). 

 
3.5.1.DS   Omeprazole 

1)  Interaction Effect: an increased risk of carbamazepine toxicity 
2)  Summary: Omeprazole has been reported to increase the elimination half-life, increase the area under the concentration
time curve (AUC), and decrease the clearance of a single-dose of carbamazepine (Dammann, 1996a). Conversely, (Metz & 
Getz, 1995a) described a patient who had no alteration in the carbamazepine plasma level during concurrent therapy
omeprazole for helicobacter pylori gastritis. One of the reasons for the conflicting results may be that carbamazepine induces its 
own metabolism, thereby possibly causing different interactions between single-dose and multiple-dose therapy with
carbamazepine. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients receiving concurrent carbamazepine and omeprazole therapy for signs of 
carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizures, coma). Also monitor
serum levels. Doses of carbamazepine may need to be reduced. 
7)  Probable Mechanism: inhibition of carbamazepine metabolism 
8)  Literature Reports 

a)  The administration of a single dose of carbamazepine to nine patients receiving omeprazole therapy resulted in a 
prolongation of the carbamazepine half-life (17.2 hours vs. 37.3 hours) and an increase in the AUC from 382 mcg/hr/mL to 
668 mcg/hr/mL. The clearance of carbamazepine decreased from 20.7 mL/hr/kg to 12.5 mL/hr/kg. These results show that 
any adjuvant therapy of omeprazole has the potential to interact with carbamazepine concentrations, and
administered with close monitoring of the carbamazepine serum levels (Dammann, 1996).  
b)  An epileptic patient stabilized on carbamazepine (900 mg daily) therapy, had a serum level of 7.5 mg/L. One day after 
the addition of clarithromycin (500 mg three times daily) and omeprazole (20 mg twice daily), the carbamazepine
risen to 14 mg/L. Despite carbamazepine dose reductions of 200 mg daily, the plasma level reached 20.8 mg/L. The 
clarithromycin was then discontinued, and metronidazole and bismuth subsalicylate were substituted. The plasma levels of 
carbamazepine returned to normal, even though therapy with omeprazole was continued. Omeprazole is an inducer of
hepatic microsomal cytochrome P450 2C enzymes, whereas carbamazepine is metabolized by and induces CYP 3A4. The 
different metabolic pathways between omeprazole and carbamazepine suggest that in this patient, clarithromycin was 
solely responsible for the increased carbamazepine serum levels and no drug interaction exists between omeprazole and
carbamazepine (Metz & Getz, 1995).  

 
3.5.1.DT   Oxcarbazepine 

1)  Interaction Effect: decreased plasma concentration of the active 10-monohydroxy metabolite of oxcarbazepine
2)  Summary: Concurrent administration of oxcarbazepine and carbamazepine (CBZ) has resulted in a 40% decrease in the 
plasma concentration of the active 10-monohydroxy derivative (MHD) of oxcarbazepine (Prod Info TRILEPTAL(R)
oral suspension, 2005). Although the exact mechanism for this decrease is unknown, it is believed to be partially due to the
potential induction of oxcarbazepine's metabolism by CBZ, which is strong inducer of cytochrome P450 enzymes (McKee et al, 
1994). Although, the clinical significance of this interaction is unknown, decreased plasma MHD concentrations may result in a 
potential loss of oxcarbazepine efficacy. If oxcarbazepine and carbamazepine are administered concurrently, clinical
to oxcarbazepine may need to be monitored. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Coadministration of oxcarbazepine and carbamazepine may result in a decreased concentration of 
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the active 10-monohydroxy metabolite of oxcarbazepine. Monitor patients for clinical response to oxcarbazepine.
7)  Probable Mechanism: potential induction of cytochrome P450-mediated oxcarbazepine metabolism 
8)  Literature Reports 

a)  In a randomized, double-blind, placebo-controlled trial in adults, coadministration of carbamazepine (CBZ) and 
oxcarbazepine resulted in decreased levels of the pharmacologically active 10-monohydroxy derivative (MHD) of 
oxcarbazepine. Patients (n=12) being treated with a mean CBZ dose of 1025 milligrams (mg) (range 400 to 2000 mg) were 
administered a single 600 mg oral dose of oxcarbazepine and were randomized, a week later, to received either 300 mg
oxcarbazepine three times daily or matched placebo for 3 weeks. Active controls (n=7) were untreated patients who 
received the single 600 mg oxcarbazepine dose and 3 weeks active treatment. Study results showed that
the concentration-time curve (AUC) for MHD at steady state was reduced by 40% (90% confidence interval: 17% decrease, 
57% decrease) in the CBZ-treated group compared to the active controls (p less than 0.05) while AUC for CBZ did not alter 
significantly. Although the exact mechanism for this decrease is unknown, it was partially attributed to a potential induction 
of oxcarbazepine metabolism by carbamazepine, a strong inducer of cytochrome P450 enzymes (McKee et al, 1994; Prod 
Info TRILEPTAL(R) oral tablets, oral suspension, 2005). 

 
3.5.1.DU   Paliperidone 

1)  Interaction Effect: decreased paliperidone concentration 
2)  Summary: Concomitant use of paliperidone and carbamazepine decreased the maximum concentration (Cmax) and the 
area under the concentration-time curve (AUC) values of paliperidone by 37%. Coadministration with carbamazepine, a potent 
CYP3A4 inducer, could increase paliperidone renal clearance by 35%. The dose of paliperidone should be evaluated when it is 
administered concurrently with carbamazepine. If therapy with carbamazepine is discontinued, the dose of paliperidone should 
be decreased if necessary (Prod Info INVEGA(TM) extended-release oral tablets, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of paliperidone and carbamazepine resulted in decreased paliperidone 
concentrations. Dosing of paliperidone should be evaluated when it is administered concurrently with carbamazepine. If therapy 
with carbamazepine is discontinued, the dose of paliperidone should be decreased if necessary(Prod Info INVEGA(TM) 
extended-release oral tablets, 2007). 
7)  Probable Mechanism: induction of paliperidone metabolism 
8)  Literature Reports 

a)  Coadministration of paliperidone 6 mg daily and carbamazepine 200 mg twice daily decreased the paliperidone mean 
steady-state maximum concentration (Cmax) and area under the concentration-time curve (AUC) by approximately 37%. 
This decrease is caused by a 35% increase in renal clearance of paliperidone. There is little effect on the metabolism or 
bioavailability of paliperidone when coadministered with carbamazepine. Carefully evaluate paliperidone dose upon 
initiation or discontinuation of carbamazepine (Prod Info INVEGA(TM) extended-release oral tablets, 2007).

 
3.5.1.DV   Pancuronium 

1)  Interaction Effect: decreased pancuronium duration of action 
2)  Summary: It has been demonstrated that, in patients taking carbamazepine for at least one month prior to receiving 
pancuronium, the recovery time after being given pancuronium was about 65% faster when compared to control patients (Roth 
& Ebrahim, 1987a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for an appropriate clinical response to the neuromuscular blocker. Closer dosing 
intervals or higher doses of pancuronium may be needed in patients receiving carbamazepine. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Nine patients on chronic carbamazepine therapy undergoing craniotomy for tumors or cerebrovascular surgery received 
pancuronium 0.1 mg/kg intravenously to facilitate endotracheal intubation. As compared with controls, the time to
from neuromuscular blockade was significantly (65%) reduced. Times to percent recovery of baseline twice height in the 
controls and the carbamazepine group are as follows: 25%, 85 vs 30 minutes; 50%, 106 vs 39 minutes; 75%, 131 vs 48 
minutes; 90%, 149 vs 57 minutes. Carbamazepine and pancuronium may compete for binding sites at the neuromuscular 
junction or carbamazepine may increase the rate of pancuronium metabolism (Roth & Ebrahim, 1987).  

 
3.5.1.DW   Pargyline 

1)  Interaction Effect: hypertensive urgency, hyperpyrexia, and seizures 
2)  Summary: Concomitant MAO inhibitor and carbamazepine therapy is contraindicated (Prod Info Tegretol(R),
Simultaneous use may theoretically result in hyperpyrexia, excitation, and seizure activity (Prod Info Parnate(R), 1995i; Prod 
Info Tegretol(R), 1998j; Thweatt, 1986j). However, there is preliminary evidence that the combination of carbamazepine and an 
MAOI may be safe and efficacious, even in some refractory cases (Ketter et al, 1995u; Barker & Eccleston, 1984u). Further 
controlled studies are needed. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of carbamazepine and monoamine oxidase inhibitors is stated to be 
contraindicated by the manufacturer. Monoamine oxidase inhibitors should be discontinued for a minimum of 14 days, or
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if the clinical situation permits, before carbamazepine therapy is initiated. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A double-blind study was conducted in ten inpatients with depression that had proved refractory to multiple somatic 
therapies (electroconvulsive therapy, tricyclic antidepressants, monoamine oxidase inhibitors, lithium, carbamazepine, 
benzodiazepines, and antipsychotics). In addition to their regular carbamazepine and lithium doses, four patients received 
phenelzine (mean maximum dose 67.5 mg daily) and six patients received tranylcypromine (mean maximum dose 55 mg 
daily) for a mean duration combination therapy of 52.2 days. During MAOI coadministration, serum concentrations of 
carbamazepine and lithium did not change significantly from baseline values. Self-rated side effects were not substantially
different. Four patients (three on phenelzine and one on tranylcypromine) responded to this therapy and were subsequently 
discharged (Ketter et al, 1995t).  
b)  A 60-year-old woman who had an atypical endogenous, depressive illness of psychotic intensity was treated
intermittently with cyclic antidepressants and intermittent electroconvulsive therapy. Following an acute worsening of her 
illness, she was treated successfully with a combination of phenelzine and L-tryptophan. Following a few weeks of 
improvement, her situation worsened and she was subsequently treated with zimelidine and lithium. Failing this
placed on a regimen of tranylcypromine with doses increasing progressively up to 30 mg daily in conjunction with lithium 
and tryptophan. Subsequently, carbamazepine was added in small doses with increments to achieve a plasma level of 
approximately 5 mg/L. This regimen proved successful, and she was discharged home and had remained well
two months of follow up at the time of publication (Barker & Eccleston, 1984t).  
c)  Addition of tranylcypromine to carbamazepine therapy did not significantly affect carbamazepine serum levels in a case 
(Joffe et al, 1985j). Conversely, five patients on tranylcypromine need a mean daily dose of carbamazepine
achieve a carbamazepine blood level of 8.0-11.1 mcg/mL. Four other patients receiving phenelzine only required a mean 
daily dose of carbamazepine 450 mg to attain a blood level of 8.7-10.9 mcg/mL (Barklage et al, 1992j).  

 
3.5.1.DX   Pentobarbital 

1)  Interaction Effect: decreased carbamazepine effectiveness with loss of seizure control 
2)  Summary: Concomitant use of carbamazepine and primidone (a prodrug of phenobarbital) has been suggested to lower the 
primidone concentration/dose ratio, while increasing the phenobarbital concentration to primidone concentration
al, 1983e). Concurrent therapy has also been reported to lower carbamazepine concentrations (Benetello & Furlanut, 1987e), 
with the barbiturate decreasing the level of carbamazepine while increasing the level of 10, 11-epoxide metabolite of 
carbamazepine (McKauge et al, 1981c; Eichelbaum et al, 1985b). Evidence from these studies indicates that the
effects may be more pronounced in children. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: With combined carbamazepine-pentobarbital therapy, monitor patients for seizure activity, especially 
pediatric patients, and adjust doses accordingly. 
7)  Probable Mechanism: microsomal enzyme induction with altered metabolism of either drug 
8)  Literature Reports 

a)  Concomitant administration of primidone and carbamazepine has been reported to result in lack of seizure control and 
low levels of carbamazepine in a 15 year-old male with partial complex seizures. Withdrawal of the primidone
significant increases in carbamazepine serum levels with decreases in carbamazepine-10, 11-epoxide levels and a 
reduction (60%) in carbamazepine clearance (Benetello & Furlanut, 1987d). 
b)  A study of primidone levels and metabolism related to age and coadministration of other anticonvulsants
children metabolize primidone more extensively than older persons and that coadministration of carbamazepine with 
primidone causes lower primidone to dose ratios and higher derived phenobarbital to primidone levels compared with 
primidone monotherapy (Battino et al, 1983d). 
c)  Decreased levels of primidone, which is converted to phenobarbital and PEMA in vivo, have been reported in
taking carbamazepine. A retrospective study statistically analyzed routine determinations of serum concentrations of 
anticonvulsant medications in patients on combination regimens. A phenobarbital-carbamazepine interaction was not 
specifically examined. A lowering of primidone levels during combination therapy with carbamazepine was found, but this 
difference was not statistically significant. It was unknown how long patients were on primidone therapy in each group 
before the levels were taken, so auto-induction of primidone could not be ruled out (Windofer & Saver, 1977b).
d)  One study prospectively examined carbamazepine in patients already on other anticonvulsants. Eight patients were 
studied. Four patients were on phenytoin and phenobarbital, and four were on phenytoin, phenobarbital and
Although the authors concluded that serum phenobarbital and primidone levels appeared to actually increase in some 
patients after nine days of carbamazepine therapy, numerical data were not given. The increased levels of phenobarbital 
and primidone could reflect only the incremental changes typical of rises to steady state levels (Cereghino et
e)  One study examined 14 patients on concomitant carbamazepine and phenobarbital therapy. A mean decrease in
carbamazepine levels was noted with an increase in levels of carbamazepine epoxide and free carbamazepine epoxide. 
The carbamazepine epoxide to carbamazepine ratio was also increased in these patients. No effect on phenobarbital or 
phenobarbital metabolite levels was observed (Ramsay et al, 1990h). Similarly, a prospective, controlled study of 
carbamazepine reduction and discontinuation produced no change in phenobarbital levels in patients on concomitant 
therapy (Duncan et al, 1991c). 
f)  If phenytoin or carbamazepine (or any prodrugs) is used in pregnant women, there is a substantially increased
teratogenicity with many combinations of other anticonvulsants. The teratogenicity of these drugs is largely or wholly 
related to the levels of the reactive epoxide metabolites (Buehler et al, 1990h; Van Dyke et al, 1991h; Finnell et al, 1992h). 
The epoxide/parent drug ratio is generally increased when phenytoin or carbamazepine is combined with each
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other drugs that induce cytochrome P450 enzymes (3A4, 2C9, 2C19) (barbiturates, felbamate), or drugs which inhibit 
epoxide hydrolase, such as valproic acid, progabide, and lamotrigine (Bianchetti et al, 1987h; Ramsay et al, 1990h; Spina 
et al, 1996g). Such combinations increase the risk of major birth defects 3- to 4-fold over monotherapy and
over background rates. 

 
3.5.1.DY   Phenelzine 

1)  Interaction Effect: hypertensive urgency, hyperpyrexia, and seizures 
2)  Summary: Concomitant MAO inhibitor and carbamazepine therapy is contraindicated (Prod Info Tegretol(R),
Simultaneous use may theoretically result in hyperpyrexia, excitation, and seizure activity (Prod Info Parnate(R), 1995a; Prod 
Info Tegretol(R), 1998a; Thweatt, 1986a). However, there is preliminary evidence that the combination of carbamazepine and 
an MAOI may be safe and efficacious, even in some refractory cases (Ketter et al, 1995c; Barker & Eccleston, 1984c). Further 
controlled studies are needed. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concurrent administration of carbamazepine and monoamine oxidase inhibitors. Discontinue 
monoamine oxidase inhibitors 14 days or longer before starting carbamazepine therapy. Successful concomitant use has been
reported; monitor carbamazepine levels and adjust doses accordingly. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A double-blind study was conducted in ten inpatients with depression that had proved refractory to multiple somatic 
therapies (electroconvulsive therapy, tricyclic antidepressants, monoamine oxidase inhibitors, lithium, carbamazepine, 
benzodiazepines, and antipsychotics). In addition to their regular carbamazepine and lithium doses, four patients received 
phenelzine (mean maximum dose 67.5 mg daily) and six patients received tranylcypromine (mean maximum dose 55 mg 
daily) for a mean duration combination therapy of 52.2 days. During MAOI coadministration, serum concentrations of 
carbamazepine and lithium did not change significantly from baseline values. Self-rated side effects were not substantially
different. Four patients (three on phenelzine and one on tranylcypromine) responded to this therapy and were subsequently 
discharged (Ketter et al, 1995b).  
b)  A 60-year-old woman who had an atypical endogenous, depressive illness of psychotic intensity was treated
intermittently with cyclic antidepressants and intermittent electroconvulsive therapy. Following an acute worsening of her 
illness, she was treated successfully with a combination of phenelzine and L-tryptophan. Following a few weeks of 
improvement, her situation worsened and she was subsequently treated with zimelidine and lithium. Failing this
placed on a regimen of tranylcypromine with doses increasing progressively up to 30 mg daily in conjunction with lithium 
and tryptophan. Subsequently, carbamazepine was added in small doses with increments to achieve a plasma level of 
approximately 5 mg/L. This regimen proved successful, and she was discharged home and had remained well
two months of follow up at the time of publication (Barker & Eccleston, 1984b).  
c)  Addition of tranylcypromine to carbamazepine therapy did not significantly affect carbamazepine serum levels in a case 
(Joffe et al, 1985a). Conversely, five patients on tranylcypromine need a mean daily dose of carbamazepine
achieve a carbamazepine blood level of 8.0 to 11.1 mcg/mL. Four other patients receiving phenelzine only required a mean 
daily dose of carbamazepine 450 mg to attain a blood level of 8.7 to 10.9 mcg/mL (Barklage et al, 1992a). 

 
3.5.1.DZ   Phenobarbital 

1)  Interaction Effect: decreased carbamazepine effectiveness with loss of seizure control 
2)  Summary: Concomitant use of carbamazepine and primidone (a prodrug of phenobarbital) has been suggested to lower the 
primidone concentration/dose ratio, while increasing the phenobarbital concentration to primidone concentration
al, 1983a). Concurrent therapy has also been reported to lower carbamazepine concentrations (Benetello & Furlanut, 1987a), 
with the barbiturate decreasing the level of carbamazepine while increasing the level of carbamazepine metabolite (McKauge et 
al, 1981a; Eichelbaum et al, 1985). Evidence from these studies indicates that the metabolic effects may be more pronounced 
in children. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: With combined carbamazepine-phenobarbital therapy, monitor patients for seizure activity, especially 
pediatric patients, and adjust doses accordingly. 
7)  Probable Mechanism: microsomal enzyme induction with altered metabolism of either drug 
8)  Literature Reports 

a)  Concomitant administration of primidone and carbamazepine has been reported to result in lack of seizure control and 
low levels of carbamazepine in a 15 year-old male with partial complex seizures. Withdrawal of the primidone
significant increases in carbamazepine serum levels with decreases in carbamazepine-10, 11-epoxide levels and a 
reduction (60%) in carbamazepine clearance (Benetello & Furlanut, 1987). 
b)  A study of primidone plasma levels and metabolism related to age and coadministration of other anticonvulsants
that children metabolize primidone more extensively than older persons and that coadministration of carbamazepine with 
primidone causes lower primidone to dose ratios and higher derived phenobarbital to primidone levels compared with 
primidone monotherapy (Battino et al, 1983). 
c)  Decreased levels of primidone, which is converted to phenobarbital and PEMA in vivo, have been reported in
taking carbamazepine. A retrospective study statistically analyzed routine determinations of serum concentrations of 
anticonvulsant medications in patients on combination regimens. A phenobarbital-carbamazepine interaction was not 
specifically examined. A lowering of primidone levels during combination therapy with carbamazepine was found, but this 
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difference was not statistically significant. It was unknown how long patients were on primidone therapy in each group 
before the levels were taken, so auto-induction of primidone could not be ruled out (Windofer & Saver, 1977).
d)  A study prospectively examined carbamazepine in patients already on other anticonvulsants. Eight patients were 
studied. Four patients were on phenytoin and phenobarbital, and four were on phenytoin, phenobarbital and
Although the authors concluded that serum phenobarbital and primidone levels appeared to actually increase in some 
patients after nine days of carbamazepine therapy, numerical data were not given. The increased levels of phenobarbital 
and primidone could reflect only the incremental changes typical of rises to steady-state levels (Cereghino et
e)  A study was done on 14 patients on concomitant carbamazepine and phenobarbital therapy. A mean decrease in
carbamazepine levels was noted with an increase in levels of carbamazepine epoxide and free carbamazepine epoxide. 
The carbamazepine epoxide to carbamazepine ratio was also increased in these patients. No effect on phenobarbital or 
phenobarbital metabolite levels was observed (Ramsay et al, 1990b). Similarly, a prospective, controlled study of 
carbamazepine reduction and discontinuation produced no change in phenobarbital levels in patients on concomitant 
therapy (Duncan et al, 1991a). 
f)  If phenytoin or carbamazepine (or any prodrugs) is used in pregnant women, there is a substantially increased
teratogenicity with many combinations of other anticonvulsants. The teratogenicity of these drugs is largely or wholly 
related to the levels of the reactive epoxide metabolites (Buehler et al, 1990b; Van Dyke et al, 1991b; Finnell et al, 1992b). 
The epoxide/parent drug ratio is generally increased when phenytoin or carbamazepine is combined with each
other drugs that induce cytochrome P450 enzymes (3A4, 2C9, 2C19) (barbiturates, felbamate), or drugs which inhibit 
epoxide hydrolase, such as valproic acid, progabide, and lamotrigine (Bianchetti et al, 1987b; Ramsay et al, 1990b; Spina 
et al, 1996b). Such combinations increase the risk of major birth defects 3- to 4-fold over monotherapy and
over background rates. 

 
3.5.1.EA   Phenprocoumon 

1)  Interaction Effect: decreased anticoagulant effectiveness 
2)  Summary: Concomitant carbamazepine and warfarin therapy has been reported to result in a decreased anticoagulant 
effect, secondary to the induction of hepatic metabolism of the anticoagulant (Massey, 1983b; Cohen & Armstrong, 1974b; 
Koch-Weser & Koch-Weser, 1975b; Kendall & Boivin, 1981b; Hansen et al, 1971c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In patients receiving oral anticoagulant therapy, the prothrombin time ratio or INR (international 
normalized ratio) should be closely monitored with the addition and withdrawal of treatment with carbamazepine, and should be
reassessed periodically during concurrent therapy. Adjustments of the phenprocoumon dose may be necessary in order to 
maintain the desired level of anticoagulation. 
7)  Probable Mechanism: increased phenprocoumon metabolism 

 
3.5.1.EB   Phenytoin 

1)  Interaction Effect: increased phenytoin concentrations and decreased carbamazepine concentrations 
2)  Summary: Concurrent use of phenytoin and carbamazepine may decrease carbamazepine levels (Zielinski
1987a; Randall & Tett, 1993). The addition of carbamazepine to phenytoin therapy may decrease (Hansen et al, 1971a) or
increase (Browne et al, 1988) phenytoin levels. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Serum levels of both phenytoin and carbamazepine should be measured after initiation or
discontinuation of either agent, with appropriate dosage adjustment made accordingly. Serum levels should also be monitored 
following dosage adjustments and periodically thereafter. 
7)  Probable Mechanism: inhibition of cytochrome P450 2C19-mediated metabolism of phenytoin by carbamazepine
8)  Literature Reports 

a)  Twenty-four epileptic patients who were stabilized on phenytoin (PHT) and had carbamazepine (CBZ) added to their 
drug regimen were studied. The mean phenytoin level increased from 13.89 +/- 4.68 to 19 +/- 4.75 (35.9%
effect of carbamazepine on phenytoin in an individual is unpredictable; 12 of the subjects showed no change in phenytoin 
levels while the other 12 patients showed an average increase of 81.3% in phenytoin concentration. Five of the patients 
with increased levels had symptoms of acute phenytoin toxicity (Zielinski et al, 1985). 
b)  Concomitant administration of carbamazepine and phenytoin has been reported to result in a dual interaction, with 
simultaneous effects of inhibition of phenytoin metabolism by carbamazepine and induction of carbamazepine metabolism 
by phenytoin. The result is potential phenytoin intoxication and significant reductions of carbamazepine plasma 
concentrations to subtherapeutic levels. These dual effects appear to be especially significant when phenytoin plasma 
levels approach a change from linear to saturation kinetics. It is suggested that the interaction may be avoided or 
minimized by adjusting phenytoin plasma levels to approximately 13 mcg/mL prior to the addition of carbamazepine to the 
regimen or increasing carbamazepine doses (Zielinski & Haidukewych, 1987). 
c)  Factors influencing simultaneous plasma concentrations of carbamazepine and its epoxide metabolite were studied 
(McKauge et al, 1981) and it was found that plasma carbamazepine concentrations were significantly lower in patients 
taking carbamazepine and phenytoin than those taking carbamazepine alone. In contrast to another study,
epoxide levels were unaltered (Pynnonen et al, 1980). Other researchers studied carbamazepine plasma concentrations in 
four groups of epileptic patients on a variety of anticonvulsants (Christiansen & Dam, 1973). Their results suggest that the 
administration of phenytoin or phenobarbital to patients receiving carbamazepine results in a significant decrease in 
carbamazepine plasma concentration when compared to patients receiving carbamazepine alone. It should be noted, 
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however, that some subjects in the trial were treated with carbamazepine for only one week prior to the initiation of 
phenytoin. Carbamazepine has been shown to induce its own metabolism for up to 30 days after the initiation of
thus lowering carbamazepine plasma concentration (Pynnonen et al, 1980). This may account for some of the fall in 
carbamazepine plasma concentration in subjects also receiving phenytoin.  
d)  A prospective controlled study of the effects of reduction and discontinuation of phenytoin and carbamazepine upon the 
levels of concomitant antiepileptic drugs was conducted (Duncan et al, 1991). Phenytoin discontinuation led to a mean 
48% increase in total carbamazepine concentration and a 30% increase in free carbamazepine concentration with no 
change in carbamazepine epoxide concentrations. The authors suggest that phenytoin is a strong inducer of hepatic 
enzymes metabolizing carbamazepine to carbamazepine epoxide, but has less of an effect on the epoxide hydroxylase 
enzyme. This results in elevations in carbamazepine-epoxide/carbamazepine ratios in patients on concomitant
Conversely, when carbamazepine was discontinued, phenytoin concentrations decreased by a mean of 26% with no 
change in free fraction. The authors propose that this may result from inhibition of phenytoin metabolism by 
carbamazepine. There appeared to be no impact on protein binding of either drug. Similar results were noted by other 
researchers in 49 patients on concomitant phenytoin and carbamazepine therapy (Ramsay et al, 1990a).
e)  If phenytoin or carbamazepine is used in pregnant women, there is a substantially increased risk of teratogenicity with 
many combinations of other anticonvulsants. The teratogenicity of these drugs is largely or wholly related to the levels
the reactive epoxide metabolites (Buehler et al, 1990a; Van Dyke et al, 1991a; Finnell et al, 1992a). The epoxide/parent 
drug ratio is generally increased when phenytoin or carbamazepine is combined with each other, any other drugs that 
induce cytochrome P450 enzymes (3A4, 2C9, 2C19), or drugs which inhibit epoxide hydrolase, such as valproic acid, 
progabide and lamotrigine (Bianchetti et al, 1987a; Ramsay et al, 1990a). Such combinations increase the risk of major 
birth defects three- to four-fold over monotherapy and about 10-fold over background rates.  

 
3.5.1.EC   Pipecuronium 

1)  Interaction Effect: resistance to neuromuscular blockade 
2)  Summary: Phenytoin and carbamazepine have been reported to cause some resistance to neuromuscular blockade in 
patients treated with pipecuronium. A prolonged onset time of action was observed in patients with therapeutic carbamazepine 
levels, but the accelerated recovery from paralysis was seen in all patients treated with anticonvulsants, regardless of the 
plasma level (Hans et al, 1995a; Jellish et al, 1993a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: In patients on chronic carbamazepine therapy, higher doses of pipecuronium may be needed. Monitor 
the depth of neuromuscular blockade and adjust the dose of pipecuronium accordingly. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Twenty adults scheduled for neurosurgery were enrolled in a study. The patients were then divided into two groups: 
group 1 (n=10) was not on anticonvulsant therapy, and group 2 (n=10) was being treated with either phenytoin (n=5)
carbamazepine (n=5). All patients achieved muscle relaxation by a single intravenous dose of pipecuronium 0.08 mg/kg. 
The onset time was prolonged in patients receiving anticonvulsants when compared to controls (230.5 seconds vs. 203 
seconds). Of the patients who had therapeutic anticonvulsant levels (n=6), the onset time was more prolonged (279.2
seconds) than the patients (n=4) who had subtherapeutic levels (181.8 seconds). The recovery index was also significantly 
shortened in patients who were receiving anticonvulsant therapy when compared to controls (35 min vs. 65.6 min). The 
plasma anticonvulsant level was not a discriminant factor for recovery from the neuromuscular blockade (Hans et al, 1995).
 
b)  An accelerated recovery rate from pipecuronium-induced neuromuscular blockade in patients receiving
alone and in combination with other anticonvulsants was observed. Nineteen adult patients were divided into two groups: 
six healthy patients who had never received any anticonvulsant medications, and 13 epileptic patients with intractable 
seizures who had been treated for years with anticonvulsants. Of these 13 epileptic patients, they were further divided into 
a group who received carbamazepine as monotherapy (n=6) and a group who was treated with carbamazepine plus either 
phenytoin or valproic acid (n=7). Anesthesia was induced with thiopental sodium and fentanyl prior to a single intravenous 
bolus dose of pipecuronium 0.08 mg/kg. No statistical significance was reached when comparing the time to
(T-1 25%), T-1 50%, and T-1 75%, although there was a trend suggesting that patients on carbamazepine recovered from 
the effects of pipecuronium more quickly than controls. However, the train-of-four recovery times were significantly 
shortened in the carbamazepine monotherapy group and the multiple anticonvulsant group when compared to
Results were as follows when comparing controls with the carbamazepine monotherapy and carbamazepine plus other 
anticonvulsant groups: train-of-four recovery to 10% (TR 10%), 142 vs. 101 vs. 78 minutes; TR 20%, 163 vs. 122 vs. 89 
minutes; and TR 25%, 172 vs. 130 vs. 101 minutes (Jellish et al, 1993).  

 
3.5.1.ED   Praziquantel 

1)  Interaction Effect: decreased praziquantel effectiveness 
2)  Summary: A controlled study demonstrated that carbamazepine reduced the AUC of praziquantel by 90% and the peak 
plasma level by 92% (Bittencourt et al, 1992). Phenytoin also significantly reduced praziquantel AUC and peak plasma 
concentration in the same study. Because seizure disorders commonly accompany neurocysticercosis, combined therapy
these agents may frequently be necessary. Cimetidine (an enzyme inhibitor) has been successfully employed in one patient to 
counteract the enzyme induction caused by phenytoin and phenobarbital, however these results have not been confirmed by 
controlled prospective study (Dachman et al, 1994). 
3)  Severity: moderate 
4)  Onset: delayed 
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5)  Substantiation: probable 
6)  Clinical Management: If concomitant use is necessary, an increased dose of praziquantel may be required to be clinically
effective. 
7)  Probable Mechanism: increased praziquantel metabolism 

 
3.5.1.EE   Prednisolone 

1)  Interaction Effect: decreased prednisolone effectiveness 
2)  Summary: Carbamazepine has been demonstrated to increase the metabolism of prednisolone (Privitera et al, 1982f; 
Olivesi, 1986f). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor therapeutic efficacy of prednisolone. An increase in prednisolone dosage may be required 
after three to five days of concurrent carbamazepine therapy. 
7)  Probable Mechanism: increased prednisolone metabolism 

 
3.5.1.EF   Prednisone 

1)  Interaction Effect: decreased prednisone effectiveness 
2)  Summary: Carbamazepine has been demonstrated to increase the metabolism of corticosteroids (Olivesi, 1986d; Privitera et 
al, 1982d). Although not specifically reported for prednisone, a similar interaction could be expected. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor therapeutic efficacy of the corticosteroid. An increase in the steroid dosage may be required 
after three to five days of concurrent carbamazepine therapy. 
7)  Probable Mechanism: increased prednisone metabolism 

 
3.5.1.EG   Primidone 

1)  Interaction Effect: decreased carbamazepine effectiveness with loss of seizure control 
2)  Summary: Concomitant use of carbamazepine and primidone (a prodrug of phenobarbital) may lower the primidone 
concentration/dose ratio, while increasing the phenobarbital concentration to primidone concentration ratio (Battino et al, 
1983c). Concurrent therapy has also been reported to lower carbamazepine concentrations (Benetello & Furlanut, 1987c), with 
the barbiturate decreasing the level of carbamazepine while increasing the level of carbamazepine metabolite (McKauge et al, 
1981b; Eichelbaum et al, 1985a). Evidence from these studies indicates that the metabolic effects may be more pronounced in 
children. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: With combined carbamazepine-primidone therapy, monitor patients for seizure activity, especially 
pediatric patients, and adjust doses accordingly. 
7)  Probable Mechanism: microsomal enzyme induction with altered metabolism of either drug 
8)  Literature Reports 

a)  Concomitant administration of primidone and carbamazepine has been reported to result in lack of seizure control and 
low levels of carbamazepine in a 15-year-old male with partial complex seizures. Withdrawal of the primidone resulted in 
significant increases in carbamazepine serum levels with decreases in carbamazepine-10,11-epoxide levels and a 
reduction (60%) in carbamazepine clearance (Benetello & Furlanut, 1987b).  
b)  A study of primidone plasma levels and metabolism related to age and coadministration of other anticonvulsants
done. This study found that children metabolize primidone more extensively than older persons and that coadministration 
of carbamazepine with primidone causes lower primidone to dose ratios and higher derived phenobarbital to primidone 
levels compared with primidone monotherapy (Battino et al, 1983b).  
c)  Decreased levels of primidone, which is converted to phenobarbital and PEMA in vivo, have been reported in patients 
taking carbamazepine. A retrospective study statistically analyzed routine determinations of serum concentrations of
anticonvulsant medications in patients on combination regimens. A phenobarbital-carbamazepine interaction was not 
specifically examined. A lowering of primidone levels during combination therapy with carbamazepine was found, but this 
difference was not statistically significant. It was unknown how long patients were on primidone therapy in each group 
before the levels were taken, so auto-induction of primidone could not be ruled out (Windofer & Saver, 1977a). 
d)  One study analyzed 14 patients on concomitant carbamazepine and phenobarbital therapy. A mean decrease in 
carbamazepine levels were noted with an increase in levels of carbamazepine epoxide and free carbamazepine
No effect on phenobarbital or phenobarbital metabolite levels was observed (Ramsay et al, 1990c). Similarly, a 
prospective, controlled study of carbamazepine reduction and discontinuation produced no change in phenobarbital levels 
in patients on concomitant therapy (Duncan et al, 1991b).  
e)  If phenytoin or carbamazepine is used in pregnant women, there is a substantially increased risk of teratogenicity with 
many combinations of other anticonvulsants. The teratogenicity of these drugs is largely or wholly related to the levels
the reactive epoxide metabolites (Buehler et al, 1990c; Van Dyke et al, 1991c; Finnell et al, 1992c). The epoxide/parent 
drug ratio is generally increased when phenytoin or carbamazepine is combined with each other, any other drugs that 
induce cytochrome P450 enzymes (3A4, 2C9, 2C19), or drugs which inhibit epoxide hydrolase, such as valproic acid, 
progabide and lamotrigine (Bianchetti et al, 1987c; Ramsay et al, 1990c). Such combinations increase the risk of major 
birth defects three- to four-fold over monotherapy and about 10-fold over background rates.  
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3.5.1.EH   Procarbazine 

1)  Interaction Effect: hypertensive urgency, hyperpyrexia, and seizures 
2)  Summary: Concomitant MAO inhibitor and carbamazepine therapy is contraindicated (Prod Info Tegretol(R),
Simultaneous use may theoretically result in hyperpyrexia, excitation, and seizure activity (Prod Info Parnate(R), 1995f; Prod 
Info Tegretol(R), 1998g; Thweatt, 1986g). However, there is preliminary evidence that the combination of carbamazepine and 
an MAOI may be safe and efficacious, even in some refractory cases (Ketter et al, 1995o; Barker & Eccleston, 1984o). Further 
controlled studies are needed. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of carbamazepine and monoamine oxidase inhibitors is stated to be 
contraindicated by the manufacturer. Monoamine oxidase inhibitors should be discontinued for a minimum of 14 days, or
if the clinical situation permits, before carbamazepine therapy is initiated. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A double-blind study was conducted in ten inpatients with depression that had proved refractory to multiple somatic 
therapies (electroconvulsive therapy, tricyclic antidepressants, monoamine oxidase inhibitors, lithium, carbamazepine, 
benzodiazepines, and antipsychotics). In addition to their regular carbamazepine and lithium doses, four patients received 
phenelzine (mean maximum dose 67.5 mg daily) and six patients received tranylcypromine (mean maximum dose 55 mg 
daily) for a mean duration combination therapy of 52.2 days. During MAOI coadministration, serum concentrations of 
carbamazepine and lithium did not change significantly from baseline values. Self-rated side effects were not substantially
different. Four patients (three on phenelzine and one on tranylcypromine) responded to this therapy and were subsequently 
discharged (Ketter et al, 1995n).  
b)  A 60-year-old woman who had an atypical endogenous, depressive illness of psychotic intensity was treated
intermittently with cyclic antidepressants and intermittent electroconvulsive therapy. Following an acute worsening of her 
illness, she was treated successfully with a combination of phenelzine and L-tryptophan. Following a few weeks of 
improvement, her situation worsened and she was subsequently treated with zimelidine and lithium. Failing this
placed on a regimen of tranylcypromine with doses increasing progressively up to 30 mg daily in conjunction with lithium 
and tryptophan. Subsequently, carbamazepine was added in small doses with increments to achieve a plasma level of 
approximately 5 mg/L. This regimen proved successful, and she was discharged home and had remained well
two months of follow up at the time of publication (Barker & Eccleston, 1984n).  
c)  Addition of tranylcypromine to carbamazepine therapy did not significantly affect carbamazepine serum levels in a case 
(Joffe et al, 1985g). Conversely, five patients on tranylcypromine need a mean daily dose of carbamazepine
achieve a carbamazepine blood level of 8.0-11.1 mcg/mL. Four other patients receiving phenelzine only required a mean 
daily dose of carbamazepine 450 mg to attain a blood level of 8.7-10.9 mcg/mL (Barklage et al, 1992g).  

 
3.5.1.EI   Propoxyphene 

1)  Interaction Effect: an increased risk of carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, 
seizures, coma) 
2)  Summary: Concurrent propoxyphene therapy significantly increases carbamazepine concentrations and may result in 
moderate to severe neurotoxicity (Allen, 1994a; Oles et al, 1989; Yu et al, 1986a; Kubacka & Ferrante, 1983; Bergendal et al, 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of propoxyphene and carbamazepine should be avoided. Use of an alternative
analgesic, such as a codeine or hydrocodone, should be considered. If concomitant therapy with propoxyphene and 
carbamazepine is required, closely monitor carbamazepine serum concentrations. Dosage reductions are likely to be 
necessary. 
7)  Probable Mechanism: decreased hepatic metabolism 
8)  Literature Reports 

a)  In an observational study of elderly patients, carbamazepine serum concentrations were significantly higher and 
carbamazepine side effects were significantly more common when propoxyphene was taken concomitantly.
used both carbamazepine and propoxyphene were compared to patients who took either carbamazepine or propoxyphene 
and to patients who took neither of these drugs. The patients were matched for gender, age, and concomitant medications. 
In patients who took propoxyphene and carbamazepine the average dose of carbamazepine was lower (247.6 mg
compared to 378.6 mg) and the average serum level of carbamazepine was higher (28.2 mcmol/L compared to 22.7 
mcmol/L), than in those that took carbamazepine, but not propoxyphene; serum concentrations of carbamazepine
metabolites were also higher. In addition, side effects related to carbamazepine occurred significantly more commonly in 
patients taking both carbamazepine and propoxyphene, including depression, sedation, sleep disturbances, and 
restlessness (Bergendal et al, 1997).  
b)  Seven outpatients (6 with epilepsy and 1 with trigeminal neuralgia) were receiving carbamazepine alone or in
combination with phenobarbital, clonazepam, or ethosuximide (Dam & Christiansen, 1977). Study subjects were 
coadministered propoxyphene 65 mg 3 times a day. In 5 patients, carbamazepine clearance decreased 32% to 44%
carbamazepine plasma levels increased 44% to 77%. The other 2 patients discontinued the propoxyphene after 2 days 
due to severe side effects.  
c)  Six epileptic patients who had taken carbamazepine (600 to 800 mg/day) for more than 6 months were given
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dextropropoxyphene 65 mg 3 times/day (Hansen et al, 1980). A 66% mean increase in carbamazepine serum 
concentrations was observed 6 days after initiation of propoxyphene dosing.  
d)  Three elderly patients were administered carbamazepine 200 mg 3 times a day (one patient only received 200 mg twice 
a day) and dextropropoxyphene 32 mg every 4 hours or 64 mg every 6 hours (Yu et al, 1986). All 3 developed
carbamazepine toxicity and 2 became comatose.  
e)  A 24-year-old epileptic man on maintenance carbamazepine therapy was given dextropropoxyphene for pain due to an 
ear infection (Allen, 1994). He experienced acute onset ataxia, marked intention tremor, slurred speech, and 
multidirectional nystagmus. On presentation, he was hardly able to stand. During the preceding 24 hours, he had taken 8 
coproxaml tablets (propoxyphene 32.5 mg, acetaminophen 325 mg). A fourfold increase in his carbamazepine serum 
concentration was found. Carbamazepine was withheld for 48 hours, by which time his serum concentration returned to
normal. His symptoms rapidly resolved.  

 
3.5.1.EJ   Protriptyline 

1)  Interaction Effect: decreased protriptyline plasma concentrations and increased carbamazepine plasma concentrations and 
possible toxicity (ataxia, nystagmus, apnea, seizures, coma) 
2)  Summary: The concomitant use of carbamazepine and tricyclic antidepressants has been reported to decrease 
antidepressant plasma concentrations and raise carbamazepine levels (Leinonen et al, 1991j; Brown et al, 1990f; Brosen
Kragh-Sorensen, 1993a). Although not reported specifically for protriptyline, a similar interaction would be expected to occur.
Carbamazepine is known to induce enzyme action. Tricyclic antidepressants can lower the seizure threshold in patients 
stabilized on anticonvulsants. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for antidepressant efficacy and carbamazepine toxicity (nausea, vomiting, ataxia, 
tremor, blurred vision) with concurrent use. Doses of protriptyline may need to be increased and carbamazepine doses 
reduced. Serum carbamazepine levels might be considered when a tricyclic antidepressant is added to or discontinued
therapy. 
7)  Probable Mechanism: alterations in hepatic metabolism 
8)  Literature Reports 

a)  The effect of carbamazepine on doxepin levels was studied in 17 psychiatric inpatients stabilized for a minimum of 7 
days prior to measurement of baseline antidepressant concentrations. The average daily doxepin dosage was 201.53
Carbamazepine was added in a mean dose of 593 mg and continued over a 4-week period. In patients receiving 
combination therapy, serum doxepin concentrations were decreased an average of 46% (Leinonen et al, 1991i).
b)  Concomitant administration of imipramine and carbamazepine to children with attention deficit disorder (ADD) has been
reported to result in a 50% decrease in the total plasma concentration of imipramine plus desipramine (Brown et al, 1990e). 
 
c)  One case was reported in which nortriptyline levels dropped by more than half after carbamazepine was added (Brosen 
& Kragh-Sorensen, 1993).  

 
3.5.1.EK   Psyllium 

1)  Interaction Effect: decreased absorption and effectiveness of carbamazepine 
2)  Summary: In healthy volunteers, carbamazepine bioavailability was reduced when psyllium was administered
(Etman, 1995a). If patients are treated with carbamazepine and psyllium, their administration times of should be separated as 
far as possible, and plasma levels of carbamazepine should be monitored (Etman, 1995a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: If patients are treated with carbamazepine and psyllium, their administration times should be 
separated as far as possible, and plasma levels of carbamazepine should be monitored. 
7)  Probable Mechanism: reduced dissolution rate and slowed diffusion of carbamazepine 
8)  Literature Reports 

a)  Decreased absorption, a decreased maximum concentration, and reduced area under the curve (AUC) of 
carbamazepine were noted after administration with a psyllium product to 4 healthy volunteers. Volunteers did not take any
other medications one week prior to and during the study. Carbamazepine 200 mg orally was administered with ispaghula 
husk (psyllium) suspended in 200 milliliters (mL) of water. Cmax with carbamazepine alone was 2.33 micrograms/hour 
(mcg/hour), which was reduced to 1.11 mcg/hour when psyllium was added. AUC with carbamazepine alone was 45.43
micrograms/milliliter/hour (mcg/mL/hour), when psyllium was added AUC was reduced to 25.03 mcg/mL/hour. Tmax was 
increased from 5.52 hours to 24.14 hours with psyllium cotreatment. Bioavailability was reduced to 55% that
carbamazepine alone. Statistical significance values were not provided. The mechanism of interaction was proposed to be 
due to a decrease in the amount of biological fluid available in the gastrointestinal tract as a result of water
psyllium, which would reduce the dissolution rate of the drug from the tablet. Diffusion of the drug may be slowed as a
result of gel formation by psyllium. Administration times of carbamazepine and psyllium should be separated as far as 
possible, and plasma levels of carbamazepine should be monitored (Etman, 1995).  

 
3.5.1.EL   Quetiapine 

1)  Interaction Effect: decreased serum quetiapine concentrations 
2)  Summary: Increased doses of quetiapine may be required to maintain control of symptoms of schizophrenia in patients 
receiving carbamazepine, a hepatic enzyme inducer (Prod Info Seroquel(R), 2001). 
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3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is indicated when quetiapine is administered with carbamazepine or other inducers of 
cytochrome P450 3A. Increased doses of quetiapine may be required to maintain control of psychotic symptoms in patients 
receiving quetiapine and carbamazepine. 
7)  Probable Mechanism: unknown 

 
3.5.1.EM   Quinupristin 

1)  Interaction Effect: an increased risk of carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, 
seizures, coma) 
2)  Summary: Quinupristin/dalfopristin is a potent inhibitor of cytochrome P450 3A4 enzymes and may cause an increase in 
carbamazepine concentrations when administered concurrently. Because carbamazepine possesses a narrow therapeutic 
window, carbamazepine concentrations should be closely monitored during therapy with quinupristin/dalfopristin, and
carbamazepine should be adjusted accordingly (Prod Info Synercid(R) I.V., 1999). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor the trough carbamazepine concentrations when therapy with quinupristin/dalfopristin is 
administered concurrently. Dose reductions of carbamazepine may be required. Also monitor the patient for evidence of 
carbamazepine toxicity. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4-mediated carbamazepine metabolism 

 
3.5.1.EN   Ranolazine 

1)  Interaction Effect: decreased ranolazine plasma concentrations 
2)  Summary: The concomitant use of carbamazepine and ranolazine is contraindicated. Ranolazine is a substrate of P
glycoprotein and is primarily metabolized by CYP3A. In pharmacokinetic studies, coadministration of 600 mg/day of rifampin (a 
CYP3A and P-glycoprotein inducer) with ranolazine 1000 mg twice daily resulted in a 95% decrease in ranolazine plasma 
concentration. Although not evaluated, concomitant use of ranolazine and other CYP3A and P-glycoprotein inducers, such as
carbamazepine, could result in a similar interaction (Prod Info RANEXA(R) extended-release oral tablets, 2008).
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concomitant use of ranolazine and CYP3A inducers, such as carbamazepine, is contraindicated 
(Prod Info RANEXA(R) extended-release oral tablets, 2008). 
7)  Probable Mechanism: induction of P-glycoprotein- and CYP3A-mediated ranolazine metabolism 

 
3.5.1.EO   Rapacuronium 

1)  Interaction Effect: resistance to neuromuscular blocking action 
2)  Summary: Some medications, including carbamazepine, may enhance resistance to the neuromuscular blocking effect of 
nondepolarizing agents such as rapacuronium (Prod Info Raplon(TM), 1999). Dose adjustments of rapacuronium may be 
needed when these agents are being used concurrently. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The dose of rapacuronium may need to be adjusted upward in patients receiving concurrent 
carbamazepine. 
7)  Probable Mechanism: receptor up-regulation 

 
3.5.1.EP   Remacemide 

1)  Interaction Effect: reduced remacemide exposure and increased carbamazepine exposure 
2)  Summary: Coadministration of carbamazepine with remacemide may significantly decrease serum levels of
and its active metabolite. A remacemide-induced increase in serum levels of carbamazepine may also occur (Muir & Palmer, 
1991; Walker & Patsalos, 1995a; Bialer, 1993a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor the patient for reduced remacemide effectiveness. Higher doses of remacemide
necessary during concomitant therapy with carbamazepine. However, until target therapeutic serum levels/optimal doses of 
remacemide are known (as well as its potential for interaction with other anticonvulsants), it will be difficult to optimize therapy 
with this agent in refractory epilepsy. In addition, because carbamazepine serum concentrations may be modestly elevated 
during concomitant therapy, monitor the patient for signs and symptoms of carbamazepine toxicity. 
7)  Probable Mechanism: induction by carbamazepine of remacemide metabolism 
8)  Literature Reports 

a)  Preliminary studies in epileptic patients receiving either carbamazepine or phenytoin (monotherapy) have demonstrated 
significantly lower steady-state serum concentrations of both remacemide and its desglycinated (active) metabolite 
compared to values achieved in healthy volunteers receiving remacemide alone (Muir & Palmer, 1991; Walker & Patsalos, 
1995; Bialer, 1993). Serum level reductions of both parent compound and active metabolite have been 50% or more in 
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many patients (Bialer, 1993). 
b)  In addition, serum concentrations of both carbamazepine and phenytoin have been increased by up to 20% during
combined remacemide therapy (Walker & Patsalos, 1995). Interaction data for remacemide and other anticonvulsants are
unavailable. 

 
3.5.1.EQ   Repaglinide 

1)  Interaction Effect: decreased repaglinide plasma concentrations 
2)  Summary: Repaglinide is metabolized by the CYP2C8 and CYP3A4 enzyme systems. Coadministration with 
carbamazepine, an inducer of CYP2C8 and CYP3A4 enzyme systems, may result in decreased repaglinide plasma
concentrations. Use caution if carbamazepine and repaglinide are coadministered (Prod Info PRANDIN(R) oral tablets, 2006). 
Dosage adjustments to repaglinide may be necessary and blood glucose concentrations should be carefully monitored.
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if carbamazepine and repaglinide are coadministered as this may
induction of repaglinide metabolism, thereby decreasing repaglinide plasma concentrations (Prod Info PRANDIN(R) oral tablets,
2006). Dosage adjustments to repaglinide may be necessary and blood glucose concentrations should be carefully monitored.
7)  Probable Mechanism: induction of CYP2C8- and CYP3A4-mediated repaglinide metabolism 

 
3.5.1.ER   Rifampin 

1)  Interaction Effect: elevated carbamazepine levels and toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, 
seizures, coma) 
2)  Summary: Carbamazepine toxicity following the addition of antituberculosis medication to chronic anticonvulsant medication 
has been reported (Fleenor et al, 1991a). Carbamazepine levels had previously been 8.5 to 9.5 mcg/mL without evidence of 
toxicity. Isoniazid 300 mg daily was well tolerated for three days prior to the introduction of rifampin 600 mg daily. Within 24 
hours of initiation of rifampin, the patient developed nausea, ataxia, confusion and drowsiness. The carbamazepine level was
noted to be 16.9 mcg/mL. The authors suggest that rifampin may have augmented the enzyme inhibiting effects of isoniazid.
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor the patient for signs of carbamazepine toxicity, including ataxia, nystagmus,
headache, vomiting, apnea, seizures, and coma. A carbamazepine plasma concentration may be helpful in diagnosing 
carbamazepine toxicity. 
7)  Probable Mechanism: inhibition of carbamazepine metabolism 

 
3.5.1.ES   Rifapentine 

1)  Interaction Effect: decreased anticonvulsant effectiveness 
2)  Summary: The efficacy of anticonvulsants may be impaired with concomitant use of rifapentine. Rifapentine may increase 
the metabolism of other coadministered drugs that are metabolized by cytochrome P450 3A4 or 2C8/9. Dosage adjustment of 
anticonvulsants may be necessary if given concurrently with rifapentine (Prod Info Priftin(R), 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor serum anticonvulsant levels and with concomitant use and adjust doses accordingly.
7)  Probable Mechanism: increased hepatic metabolism 

 
3.5.1.ET   Risperidone 

1)  Interaction Effect: increased risperidone clearance 
2)  Summary: The manufacturer reports that carbamazepine may increase risperidone clearance with chronic combined use. 
Patients should be closely monitored. Patients may be placed on a lower dose of risperidone between 2 to 4 weeks before the 
planned discontinuation of carbamazepine therapy to adjust for the expected increase in plasma concentrations of
plus 9-hydroxyrisperidone. Eleven subjects received risperidone titrated to 6 mg/day orally for 3 weeks, followed by
coadministration of carbamazepine for an additional 3 weeks. Plasma concentrations of risperidone and 9-hydroxyrisperidone 
were decreased by 50%. The plasma concentrations of carbamazepine were unaffected (Prod Info Risperdal(R) Consta(TM), 
2003a). One published case report describes a patient who had risperidone levels which were less than expected during
carbamazepine therapy, along with decreased risperidone efficacy. The risperidone level dramatically increased when 
carbamazepine was discontinued (de Leon & Bork, 1997a). Carbamazepine is an inducer of cytochrome P450 3A (CYP3A) 
enzymes, while risperidone is primarily metabolized by CYP2D6. Whether carbamazepine is also inducing CYP2D6 or
risperidone may be partly metabolized by CYP3A is uncertain (Lane & Chang, 1998; de Leon & Bork, 1998). The marked 
decrease in risperidone levels caused by carbamazepine may result in decreased therapeutic efficacy. When risperidone is 
used in combination with carbamazepine larger doses of risperidone may be required to achieve or maintain a desired 
antipsychotic effect (Spina et al, 2000a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor therapeutic efficacy of risperidone following the addition of carbamazepine during the first 4
weeks of therapy; higher risperidone doses may be needed. Patients may be placed on a lower dose of risperidone between 2 
to 4 weeks before the discontinuation of carbamazepine therapy to adjust for the expected increase in plasma
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risperidone plus 9-hydroxyrisperidone. 
7)  Probable Mechanism: induction of cytochrome P450-mediated metabolism of risperidone by carbamazepine
8)  Literature Reports 

a)  Carbamazepine was reported to induce the metabolism of risperidone in a 22-year-old male with chronic schizophrenia, 
resulting in low risperidone levels and lack of effectiveness. The patient was started on carbamazepine 600 mg daily
risperidone 4 mg daily. The plasma concentration of 9-hydroxyrisperidone was less than half the expected concentration 
when the dose of risperidone was doubled to 8 mg daily. After achieving a therapeutic plasma concentration of 9
hydroxyrisperidone (19 mcg/L), the dose of carbamazepine was tapered and stopped. Plasma levels of 9
hydroxyrisperidone increased to 49 mcg/L, necessitating a decrease in the dose of risperidone (de Leon & Bork, 1997).
b)  Plasma concentrations of risperidone and 9-OH risperidone decreased when carbamazepine was added or increased 
when it was discontinued. One study evaluated the pharmacokinetic interactions between risperidone and carbamazepine. 
Thirty-four patients with a DSM-IV diagnosis of schizophrenia, schizoaffective disorder, or bipolar disorder
the study. All patients were stabilized on risperidone alone or in combination with carbamazepine for at least four weeks.
Steady-state plasma concentrations of risperidone and 9-hydroxyrisperidone (9-OH risperidone) were compared in patients 
treated with risperidone alone and patients comedicated with carbamazepine. The plasma concentrations of both 9
risperidone and the sum of risperidone and 9-OH risperidone (active moiety) differed significantly among groups. In
patients evaluated with and without comedication, the plasma concentrations of risperidone and 9-OH risperidone 
decreased when carbamazepine was added or increased when it was discontinued. The results demonstrate that in 
patients receiving risperidone alone, the concentration of the active moiety (risperidone plus its active metabolite
risperidone) was reduced by approximately 70% when carbamazepine was given concomitantly (Spina et al, 2000).
c)  The concomitant use of carbamazepine and risperidone leads to a marked decrease in the steady-state plasma 
concentrations of risperidone and 9-hydroxyrisperidone through stimulation of an inducible cytochrome as
influence of the cytochrome P450 2D6 genotype. A 50-year-old male with chronic schizophrenia and deficient CYP2D6 
activity was given carbamazepine with his existing risperidone therapy. Carbamazepine 800 mg/day for 5 days was added 
to his medication regimens as a mood stabilizer. After 4 weeks of carbamazepine treatment, the patient exhibited psychotic 
symptoms including hallucinations, paranoid delusions, ideas of reference, and mild excitement. Plasma concentrations of
risperidone and its active metabolite 9-hydroxyrisperidone, had decreased from 22 and 30 ng/mL, respectively. 
Carbamazepine concentration was 8.2 mcg/mL. The risperidone dose was increased to 9 mg/day, carbamazepine was
discontinued, and lorazepam 5 mg/day was added. Psychotic symptoms improved over the following 3 weeks and 
concentrations of risperidone and 9-hydroxyrisperidone increased to 40 and 57 ng/mL, respectively. A resultant decrease 
in the plasma concentrations of risperidone and 9-hydroxyrisperidone suggest that the CYP2D6 genotype may influence
susceptibility to a clinically important interaction with risperidone and carbamazepine (Spina et al, 2001).
d)  Eleven schizophrenic patients in a drug interaction study received oral risperidone titrated to 6 mg/day for 3 weeks, 
followed by concurrent administration of carbamazepine for an additional 3 weeks. The plasma concentrations of 
risperidone and its pharmacologically active metabolite, 9-hydroxyrisperidone, were decreased by about 50%. At the 
initiation of therapy with carbamazepine, patients should be closely monitored during the first 4-8 weeks, since the dose of 
risperidone may need to be adjusted. A dose increase or additional risperidone may need to be considered. If 
carbamazepine is discontinued, the dosage of risperidone should be re-evaluated and, if necessary, decreased. A lower 
dose of risperidone may be required between 2 to 4 weeks before the planned discontinuation of carbamazepine therapy to 
adjust for the expected increase in plasma concentrations of risperidone plus 9-hydroxyrisperidone (Prod Info Risperdal(R) 
Consta(TM), 2003). 

 
3.5.1.EU   Ritonavir 

1)  Interaction Effect: increased carbamazepine serum concentrations and potential toxicity 
2)  Summary: Coadministered ritonavir may significantly increase serum concentrations of carbamazepine due to
inhibition of cytochrome P450 3A enzymes, resulting in carbamazepine toxicity (Prod Info NORVIR(R), 2005; Garcia et al,
2000a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor carbamazepine serum levels and follow patients for signs and symptoms of anticonvulsant 
toxicity (nausea, drowsiness, dizziness, weakness, headache). Reduce doses of carbamazepine as required.
7)  Probable Mechanism: decreased carbamazepine metabolism 
8)  Literature Reports 

a)  A 36-year-old HIV-positive patient maintained on carbamazepine and phenytoin to control seizures experienced 
dizziness and progressive gait disorder after the addition of ritonavir to his antiretroviral treatment. The patient was
managed for over a year when his antiretroviral therapy, consisting of lamivudine, didanosine and saquinavir was 
augmented with ritonavir 600mg twice a day. At that time, serum phenytoin and carbamazepine levels were normal at 
16.5mcg/mL and 6.5mcg/mL, respectively. Approximately two months later, the patient presented with dizziness and 
impaired gait. Carbamazepine serum levels were measured at 18mcg/mL while phenytoin levels remained normal 
(14.7mcg/mL). Carbamazepine was discontinued and replaced with primidone, resulting in resolution of the gait disorder 
and continued seizure control. Viral load remained undetectable (Garcia et al, 2000).  
b)  A case report demonstrates a severe interaction between ritonavir and carbamazepine resulting in carbamazepine
toxicity. A 36-year-old AIDS patient with a history of alcoholism, intravenous drug use, hepatitis B and C viruses, 
tuberculosis, and seizures developed elevated plasma carbamazepine levels leading to CNS disorders while receiving 
concomitant treatment with ritonavir. His anticonvulsant medication regimen consisted of carbamazepine 400 mg three
times daily, phenytoin 200 mg in the morning and 100 mg at night. Two days after initiation of the new antiretroviral 
schedule (after 4 ritonavir doses), he presented with diplopia, disorientation, drowsiness, vertigo, and severe ataxia. 
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Carbamazepine plasma levels were increased by 99.4% to 16.6 mg/L (4-12), and his phenytoin concentration decreased 
by 32.7% to 7 mg/L (10-20). Carbamazepine concentration returned to the therapeutic range two days after carbamazepine 
dosage was reduced to 200 mg three times daily, ritonavir was discontinued and nelfinavir 1000 mg twice daily
initiated. Symptoms of toxicity disappeared as well. The author concludes that blood concentrations of antiepileptics should 
be monitored during the first 24-48 hours when ritonavir is added to carbamazepine and phenytoin treatment regiments. 
Reduction of the carbamazepine dose may prevent toxicity (Mateu-de Antonio et al, 2001).  

 
3.5.1.EV   Rocuronium 

1)  Interaction Effect: decreased duration of rocuronium-induced neuromuscular blockade 
2)  Summary: One case report has described a resistance to rocuronium in a patient maintained on chronic carbamazepine 
therapy. This resistance is similar to that seen during therapy with other neuromuscular blockers and carbamazepine. The 
precise mechanism of this interaction is not known, but may involve both pharmacodynamic and pharmacokinetic mechanisms 
(Baraka & Idriss, 1996a). A study involving 22 healthy individuals undergoing neurosurgical procedures also confirmed that the 
duration of the rocuronium-induced neuromuscular block is significantly shortened by chronic carbamazepine
et al, 1999a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for an appropriate clinical response to the neuromuscular blocker. Closer dosing 
intervals or higher doses of rocuronium may be needed in patients receiving carbamazepine. 
7)  Probable Mechanism: induction of rocuronium metabolism via cytochrome P450 enzyme system 
8)  Literature Reports 

a)  A 61-year old epileptic male who had been maintained on oral carbamazepine 200 mg three times daily for 20 years 
underwent cataract surgery. Anesthesia was induced with thiopental and fentanyl prior to the administration of a
intravenous bolus dose of rocuronium 0.6 mg/kg. This dose of rocuronium is twice the 95% effective dose (ED95). 
Rocuronium caused a partial neuromuscular block and was followed by rapid recovery to T1 to 25% of the control value 
within five minutes. This response suggests that long-term therapy with carbamazepine causes a resistance to the
nondepolarizing neuromuscular blocking effects of rocuronium (Baraka & Idriss, 1996).  
b)  Twenty-two healthy individuals scheduled for neurosurgical procedures were studied to determine the effect of chronic 
carbamazepine therapy on the duration of rocuronium-induced neuromuscular blockade. Eleven patients were being
treated with carbamazepine for a minimum of four weeks prior to surgery, while the other eleven patients served as 
controls. All patients received oral diazepam one hour prior to surgery, and anesthesia was induced with
thiopental. A single bolus dose of rocuronium 0.6 mg/kg, which is two times the ED95, was given intravenously. Between 
the two groups, the lag time and the onset time did not differ significantly. However, when comparing the control and 
carbamazepine groups, the time to 10% recovery was 29.2 min vs. 19.8 min, 25% recovery was 36.1 min vs. 25.7
50% recovery was 43.5 min vs. 30.4 min, and 75% recovery was 57.0 min vs. 36.5 min, respectively. The recovery index, 
calculated as the time required for the response to the first stimulus to recover from 25% to 75% of baseline, was also 
decreased from 20.8 min in the control group to 10.9 min in the carbamazepine group (Spacek et al, 1999).

 
3.5.1.EW   Rufinamide 

1)  Interaction Effect: decreased carbamazepine and rufinamide plasma concentrations 
2)  Summary: Concomitant administration of carbamazepine and rufinamide may result in rufinamide concentration decreases 
of 19% to 26% (dependent on the carbamazepine dose) and carbamazepine concentration decreases of 7% to 13%.
Carbamazepine decreases are dependent on the concentration of rufinamide, so maximum changes will most likely occur in 
children and other patients who achieve significantly higher levels of rufinamide (Prod Info BANZEL(TM) oral tablets, 2008).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Caution is advised if carbamazepine and rufinamide are coadministered as this may
decreased carbamazepine or rufinamide plasma concentrations. Risk of carbamazepine concentration reduction is increased in 
children and in other patients who achieve significantly higher levels of rufinamide (Prod Info BANZEL(TM) oral tablets, 2008).
7)  Probable Mechanism: induction of carboxylesterase-mediated rufinamide metabolism by carbamazepine 

 
3.5.1.EX   Sabeluzole 

1)  Interaction Effect: reduced sabeluzole efficacy 
2)  Summary: In epileptic patients receiving a variety of anticonvulsants (primarily carbamazepine or phenytoin, alone or in 
combinations), sabeluzole plasma concentrations have been reduced compared to data from healthy subjects
al, 1995a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Higher doses of sabeluzole may be required during combined therapy with carbamazepine. As 
therapeutic plasma levels of sabeluzole are unknown, dose titration is necessarily empirical. 
7)  Probable Mechanism: induction by carbamazepine of sabeluzole metabolism 
8)  Literature Reports 

a)  In one study, a target minimal trough sabeluzole concentration of 50 ng/mL was not achieved in most epileptic patients 
receiving anticonvulsants (primarily carbamazepine and/or phenytoin) and sabeluzole in doses of up to 60 mg
(Aldenkamp et al, 1995). In contrast, prior sabeluzole pharmacokinetic studies have consistently demonstrated trough 
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levels of 40 to 50 ng/mL with 10-mg twice daily doses (De Deyn et al, 1992). Unpublished data from the manufacturer 
(Janssen) also provide evidence of enhanced elimination of sabeluzole when combined with antiepileptic
levels of anticonvulsants were unaffected by sabeluzole (Aldenkamp et al, 1995). However, these data must be considered
preliminary and are based predominantly on indirect observations; a formal kinetic study in epileptic patients is needed to 
ascertain the magnitude of the interaction with specific anticonvulsants.  

 
3.5.1.EY   Saquinavir 

1)  Interaction Effect: reduced saquinavir effectiveness 
2)  Summary: Coadministration of carbamazepine and saquinavir may result in reduced saquinavir serum concentrations (Prod 
Info Invirase(R), 2003). The mechanism of action is thought to be induction by carbamazepine of the cytochrome P4503A4 
isoenzyme, the enzyme primarily responsible for saquinavir metabolism. The effectiveness of saquinavir is likely to be
decreased in patients receiving carbamazepine-saquinavir therapy due to reduced saquinavir bioavailability. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Clinicians may want to consider using alternative medication to carbamazepine in patients on 
saquinavir therapy. However, if it becomes necessary to give these agents concurrently, upward adjustments in
dosing may be needed to maintain antiviral effectiveness. 
7)  Probable Mechanism: P450 induction of saquinavir metabolism 

 
3.5.1.EZ   Selegiline 

1)  Interaction Effect: an increase in selegiline concentrations 
2)  Summary: Concomitant administration of carbamazepine and MAO inhibitors, such as selegiline, is contraindicated (Prod 
Info EMSAM(R) transdermal patch, 2006; Prod Info Tegretol(R), 1998). Simultaneous use may theoretically result in 
hyperpyrexia, excitation, and seizure activity (Prod Info Parnate(R), 1995; Prod Info Tegretol(R), 1998; Thweatt, 1986).
minimum of 14 days should elapse after discontinuing selegiline before initiating therapy with carbamazepine (Prod Info 
EMSAM(R) transdermal patch, 2006). However, there is preliminary evidence that the combination of carbamazepine and an 
MAOI may be safe and efficacious, even in some refractory cases (Ketter et al, 1995a; Barker & Eccleston, 1984a).
controlled studies are needed. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of carbamazepine and monoamine oxidase inhibitors is 
contraindicated. Selegiline should be discontinued for a minimum of 14 days, or longer if the clinical situation permits, before
carbamazepine therapy is initiated. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A double-blind study was conducted in ten inpatients with depression that had proved refractory to multiple somatic 
therapies (electroconvulsive therapy, tricyclic antidepressants, monoamine oxidase inhibitors, lithium, carbamazepine, 
benzodiazepines, and antipsychotics) (Ketter et al, 1995). In addition to their regular carbamazepine and lithium doses, 
four patients received phenelzine (mean maximum dose 67.5 mg daily) and six patients received tranylcypromine (mean 
maximum dose 55 mg daily) for a mean duration combination therapy of 52.2 days. During MAOI coadministration, serum 
concentrations of carbamazepine and lithium did not change significantly from baseline values. Self-rated side effects
not substantially different. Four patients (three on phenelzine and one on tranylcypromine) responded to this therapy and 
were subsequently discharged.  
b)  A 60-year-old woman who had an atypical endogenous, depressive illness of psychotic intensity was treated
intermittently with cyclic antidepressants and intermittent electroconvulsive therapy. Following an acute worsening of her 
illness, she was treated successfully with a combination of phenelzine and L-tryptophan. Following a few weeks of 
improvement, her situation worsened and she was subsequently treated with zimelidine and lithium. Failing this
placed on a regimen of tranylcypromine with doses increasing progressively up to 30 mg daily in conjunction with lithium 
and tryptophan. Subsequently, carbamazepine was added in small doses with increments to achieve a plasma level of 
approximately 5 mg/L. This regimen proved successful, and she was discharged home and had remained well
two months of follow up at the time of publication (Barker & Eccleston, 1984).  
c)  Addition of tranylcypromine to carbamazepine therapy did not significantly affect carbamazepine serum levels in one 
case (Joffe et al, 1985). Conversely, five patients on tranylcypromine needed a mean daily dose of carbamazepine
mg to achieve a carbamazepine blood level of 8.0-11.1 mcg/mL (Barklage et al, 1992). Four other patients receiving 
phenelzine only required a mean daily dose of carbamazepine 450 mg to attain a blood level of 8.7-10.9 mcg/mL. 
d)  In subjects who had received carbamazepine (400 mg/day) for 14 days, slightly increased levels of selegiline and its 
metabolites were seen after a single application of selegiline transdermal patch, Emsam (R), 6 mg/24 hours. Changes in 
the selegiline plasma levels were nearly 2 fold and variable across the subject population (Prod Info EMSAM(R) 
transdermal patch, 2006). 

 
3.5.1.FA   Sertraline 

1)  Interaction Effect: an increased risk of carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, 
seizures, coma) 
2)  Summary: Coadministration of sertraline and carbamazepine may cause reduced carbamazepine clearance leading to 
carbamazepine toxicity manifesting in blurred vision, dizziness, tremor, and possibly blood dyscrasias (Joblin & Ghose, 1994a). 
Similar interactions have been reported between carbamazepine and two other selective serotonin reuptake inhibitors (SSRIs), 
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fluoxetine and fluvoxamine (Pearson, 1990; Fritze et al, 1991). However, in two separate in vivo studies, coadministration of
sertraline and carbamazepine under steady-state conditions did not increase the plasma concentrations of carbamazepine 
(Prod Info Zoloft(R), 2002). Two case reports of coadministration of carbamazepine and sertraline resulted in lower
expected levels as well as lack of efficacy of sertraline (Khan et al, 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Due to the potential for elevated carbamazepine levels, patients should be closely followed for 
evidence of carbamazepine toxicity when sertraline is added to therapy. Consider measuring carbamazepine serum 
concentrations within two to three weeks of adding or discontinuing sertraline, with dosage adjustments as needed. Due to 
cytochrome P450 3A4-mediated metabolism of sertraline, sertraline levels may be lower than expected, which may result
lack of efficacy of sertraline when carbamazepine is coadministered. 
7)  Probable Mechanism: inhibition of carbamazepine metabolism, increase in sertraline CYP3A4-mediated metabolism
8)  Literature Reports 

a)  A 24-year-old woman received maintenance carbamazepine 600 mg daily and flecainide 100 mg daily. Four weeks after 
beginning sertraline 100 mg daily, her carbamazepine trough level increased from 4.7 to 8.5 mg/L (normal range, 4
mg/L), and her blood counts were normal. Two months later, in routine testing before elective surgery, her hemoglobin, 
platelet, and red and white blood cell counts were abnormally low. Postoperatively her blood counts remained low, despite 
blood transfusions, and on day 3 her trough carbamazepine was 11.9 mg/L, although she had missed one or more doses. 
On bone marrow examination, erythroid hyperplasia with megaloblastic characteristics and reduced megakarocyte 
numbers were observed. Her hematologic counts began to improve five days after withdrawal of sertraline and 
carbamazepine; she was not rechallenged. Suggested mechanisms of action were reduced carbamazepine metabolism 
due to inhibition of cytochrome P450 isoenzymes and carbamazepine protein binding displacement (Joblin & Ghose, 
1994).  
b)  Sertraline is suspected of inhibiting cytochrome P450IIIA4 (CYP3A4) enzyme activity (DeVane, 1994). Because 
carbamazepine is known to be a CYP3A4 substrate, carbamazepine might have a potentially significant interaction with 
sertraline. Conversely, carbamazepine is also a known potent inducer of CYP3A4 and may stimulate the metabolism of 
sertraline, resulting in decreased sertraline concentrations (Spina et al, 1996).  
c)  Two cases have been reported in which concomitant use of sertraline and carbamazepine resulted in lack of
efficacy. The first such case describes a 33-year-old female with schizoaffective disorder who had been successfully 
treated with haloperidol and carbamazepine for 3 years. After a depressive episode, sertraline had been initiated and 
titrated slowly to 300 mg/day. A plasma level for carbamazepine and sertraline was obtained after sertraline
Sertraline was undetectable with levels below 10 ng/ml. Another case describes a 25-year-old male diagnosed with 
posttraumatic stress disorder who had been successfully treated with carbamazepine for 13 years. Sertraline was initiated 
after the patient developed major depressive disorder. Plasma levels were obtained for sertraline and carbamazepine 
during therapy. Sertraline levels were undetectable with carbamazepine doses of 400 mg/day and sertraline doses of 100 
mg/day (Kahn et al, 2000).  

 
3.5.1.FB   Simvastatin 

1)  Interaction Effect: reduced simvastatin exposure 
2)  Summary: Concurrent administration of carbamazepine with simvastatin significantly reduced maximum serum 
concentration, serum half-life, and area under the concentration-time curve for both simvastatin and its active metabolite
simvastatin acid (Ucar et al, 2004). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor cholesterol levels in patients receiving concomitant therapy with carbamazepine and 
simvastatin. Simvastatin dose may need to be adjusted. 
7)  Probable Mechanism: induction of CYP3A4-mediated first-pass metabolism of simvastatin by carbamazepine
8)  Literature Reports 

a)  Concurrent administration of carbamazepine with simvastatin significantly reduced simvastatin exposure. In a 
randomized, crossover study with a 2-week wash out period, healthy subjects (n=12) received either no drug or
carbamazepine 200 milligrams (mg) once daily for 2 days, after which the active drug group received carbamazepine 300 
mg twice daily for the next 12 days. On day 15 (12 hours after the last carbamazepine dose), subjects fasted for 2 hours 
prior to receiving a single dose of simvastatin 80 mg. Serial blood samples were obtained immediately prior to and for 24 
hours after simvastatin administration. Carbamazepine co-administration significantly reduced the mean maximum serum 
concentration for both simvastatin and its active metabolite simvastatin acid (from 18.7 nanograms/milliliter (ng/mL) to 6.0 
ng/mL and from 3.5 ng/mL to 1.1 ng/mL, respectively; p less than 0.01, both values). Simvastatin and simvastatin
mean areas under the concentration-time curves (AUC, 0-infinity) declined from 88.8 ng/mL x hour to 22.6 ng/mL x hour 
and from 33.5 ng/mL x hour to 6.8 ng/mL x hour, respectively (p less than 0.001, both values). Concurrent administration 
with carbamazepine also significantly reduced simvastatin acid serum mean half-life (from 5.9 hours to 3.7 hours, p less
than 0.01) (Ucar et al, 2004). 

 
3.5.1.FC   Sirolimus 

1)  Interaction Effect: decreased plasma sirolimus concentration 
2)  Summary: Sirolimus is extensively metabolized by cytochrome P450 3A4 (CYP3A4) enzymes in the gut wall and liver. Drugs 
such as carbamazepine, which are cytochrome P450 3A4 inducers, may increase the metabolism of sirolimus, causing 
decreased sirolimus plasma concentrations. Caution should be used when these two agents are used concomitantly (Prod Info 
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Rapamune(R), 2005). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor sirolimus levels and adjust sirolimus dosage accordingly. Monitor the patient closely or 
perform additional tests to determine effectiveness of sirolimus. 
7)  Probable Mechanism: induction of cytochrome P450-mediated sirolimus metabolism 

 
3.5.1.FD   Sorafenib 

1)  Interaction Effect: decreased sorafenib concentrations 
2)  Summary: Sorafenib is primarily metabolized by the cytochrome P450 3A4 (CYP3A4) enzymes in the liver. Drugs such as 
carbamazepine, which are inducers of CYP3A4, may increase the metabolism of sorafenib, thus decreasing sorafenib plasma 
concentrations. Although no drug studies have been conducted between carbamazepine and sorafenib, caution should be used
when these two agents are coadministered (Prod Info NEXAVAR(R) oral tablets, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of carbamazepine and sorafenib may result in decreased sorafenib concentrations 
due to induction of cytochrome P450-mediated sorafenib metabolism by carbamazepine. Use caution if carbamazepine and 
sorafenib are administered concurrently. Monitor patients for clinical response to sorafenib. 
7)  Probable Mechanism: induction of cytochrome P450-mediated sorafenib metabolism 

 
3.5.1.FE   St John's Wort 

1)  Interaction Effect: altered carbamazepine blood concentrations 
2)  Summary: An open trial involving 8 healthy volunteers taking St. John's Wort (300 milligrams (mg) three times daily) and 
carbamazepine (400 mg once daily) concomitantly for 14 days demonstrated no alterations of mean carbamazepine levels 
(Burstein et al, 2000a). This trial found some individual variability in carbamazepine clearance, indicating that some
have differing sensitivity to enzyme induction, which may be clinically significant. It is unknown if longer therapy (greater than 14
days as used in this trial) with St. John's Wort may affect carbamazepine levels due to a more slowly accumulating metabolite 
which may induce cytochrome P450 enzymes. Carbamazepine is metabolized by the cytochrome P450 system, including 
CYP3A4, and is capable of autoinduction of its own metabolism by these enzymes. St. John's Wort has been shown to induce
CYP3A4 in human subjects (Durr et al, 2000a; Moore et al, 2000a; Roby et al, 2000a), which suggests that an interaction 
between St. John's Wort and drugs metabolized by CYP3A4 such as carbamazepine is possible. St. John's Wort may not 
significantly alter the cytochrome P450 system once it has already been induced by carbamazepine, which may explain the lack 
of effect in this trial (Burstein et al, 2000a). Carbamazepine may also be capable of inducing the clearance of St. John's Wort 
and its metabolites, specifically hyperforin which has been found to induce CYP3A4 transcription and expression through 
activation of pregnane X receptors (Burstein et al, 2000a; Moore et al, 2000a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Caution is advised if St. John's Wort and carbamazepine are taken concomitantly. Patients must take 
a consistent dose of St. John's Wort with a reputable product containing a consistent amount of active ingredients of St. John's
Wort. Carbamazepine concentrations should be monitored if patients report the loss of seizure control or new side effects while 
taking St. John's Wort concomitantly. When patients discontinue St. John's Wort, carbamazepine levels and symptoms of 
carbamazepine toxicity (e.g. drowsiness, ataxia, slurred speech, nystagmus, dystonic reactions, hallucinations and vomiting) 
should be monitored. 
7)  Probable Mechanism: induction of cytochrome P450 3A4 by St. John's Wort 
8)  Literature Reports 

a)  St. John's Wort had no effect on steady state carbamazepine and carbamazepine-10,11-epoxide pharmacokinetics. 
Eight volunteers participated in an unblinded study in which subjects received immediate release carbamazepine for 35 
days. A dose titration upward from carbamazepine 200 mg daily to carbamazepine 400 mg daily occurred the
therapy. From days 22 through 35 subjects received 1 tablet of St. John's Wort (300 mg reagent grade tablets
hypericin) 3 times daily with food concomitantly with the once daily dose of carbamazepine 400 mg. No differences in the 
carbamazepine or the carbamazepine-10,11-epoxide concentration-time profiles before and after St. John's Wort were 
noted. None of the pharmacokinetic parameters for carbamazepine and carbamazepine-10,11-epoxide were altered with
concomitant administration of St. John's Wort. The data in this study suggest that the potential for a pharmacokinetic 
interaction is minimal and that the two agents can be given safely in combination. However, interindividual variability in 
enzyme induction may be clinically important. Carbamazepine concentrations should be monitored if patients
loss of seizure control or new side effects while taking St. John's Wort concomitantly (Burstein et al, 2000). 
b)  In 8 healthy male volunteers, St. John's Wort significantly induced intestinal P-glycoprotein/MDR1 and hepatic 
cytochrome P450 3A4. Subjects were nonsmokers, aged 23-35 years, and abstained from caffeine, alcohol, citrus fruits, 
and medications for 5 days prior to and during the study. Biopsy specimens of the duodenal intestinal mucosa were 
obtained to determine P-gycoprotein/MDR1, CYP3A4 expression, and villin content at baseline and on days 15 and 16. 
Erythromycin breath test was performed on days 2, 15 and 16 to determine effect on CYP3A4 function. Digoxin 0.5
milligrams (mg) was given orally on day 2 for pharmacokinetic analysis. St. John's Wort extract (LI 160, Lichtwer Pharma 
AG, Berlin) was given as 300 mg three times daily for 14 days, digoxin 0.5 mg was given again on day 16. Digoxin 
bioavailability was increased by 18% after St. John's Wort administration. Mean intestinal P-glycoprotein/villin ratios 
increased 1.37 +/- 0.31 times following St. John's Wort (p = 0.025). One subject demonstrated a decreased P
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glycoprotein/villin ratio, indicating that interindividual variability is possible. Mean CYP3A4/villin ratios increased 1.48 +/
0.17 times following St. John's Wort (p = 0.012). Induction of CYP3A4 was further evidenced by increased demethylation of
erythromycin, 1.44 +/- 0.28 times over baseline, by the erythromycin breath test (Durr et al, 2000).  
c)  St. John's Wort has been reported to induce cytochrome P450 isoenzyme 3A4 as measured by urinary 6
hydroxycortisol to cortisol ratios in a study of 13 healthy volunteers treated with St. John's Wort for 2 weeks. Compared to
baseline, mean urinary 6-beta hydroxycortisol to cortisol ratios increased from 7.1 to 13.0 (p=0.003). One subject 
experienced an unexplained 25% decrease in urinary 6-beta hydroxycortisol to cortisol ratio. The results suggest that 
recommended doses of St. John's Wort induce CYP3A4 activity (Roby et al, 2000).  
d)  Hyperforin was shown to activate the pregnane X receptor (PXR), which regulates expression of CYP3A4 in primary 
human hepatocytes. Levels of hyperforin in humans taking standard doses of St. John's Wort (300 mg three times daily) 
are well above those required for hyperforin to activate PXR. All three St. John's Wort extracts tested activated PXR to an 
extent comparable to that of rifampicin, which is a known activator of PXR and CYP3A4 expression (Moore

 
3.5.1.FF   Sunitinib 

1)  Interaction Effect: decreased plasma concentrations of sunitinib and its active metabolite 
2)  Summary: Sunitinib is primarily metabolized by the cytochrome P450 3A4 (CYP3A4) enzyme to its active metabolite, which 
is also further metabolized by CYP3A4. Coadministration of sunitinib with a CYP3A4 inducer, such as carbamazepine, may 
result in decreased plasma concentrations of sunitinib and its active metabolite. Selection of an alternative to carbamazepine, 
with no or minimal enzyme induction potential is advised. However, if carbamazepine is used concurrently, a dose increase for 
sunitinib is recommended. The dose may be increased in 12.5 milligrams (mg) increments, depending on individual
tolerability, to a maximum daily dose of 87.5 mg (Prod Info SUTENT(R) oral capsules, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to induction of the cytochrome P450-mediated sunitinib metabolism, concomitant administration 
of sunitinib and carbamazepine may result in decreased plasma concentrations of sunitinib and its active metabolite. Selection 
of an alternative to carbamazepine, with no or minimal enzyme induction potential is advised. However, if carbamazepine
used concurrently, consider increasing sunitinib dose in increments of 12.5 milligrams (mg), based on individual safety and 
tolerability, to a maximum daily dose of 87.5 mg. 
7)  Probable Mechanism: induction of cytochrome P450-mediated sunitinib metabolism 

 
3.5.1.FG   Tacrolimus 

1)  Interaction Effect: decreased tacrolimus efficacy 
2)  Summary: Tacrolimus, an immunosuppressant agent, is principally metabolized by the CYP3A hepatic enzyme system. 
Coadministered drugs known to induce this enzyme system could be expected to reduce plasma concentrations of tacrolimus. 
Carbamazepine is one of the agents known to induce the cytochrome P-450 system. Patients receiving carbamazepine
concomitantly with tacrolimus may exhibit decreased plasma and whole blood levels of tacrolimus. When these agents are used 
concurrently, monitor patients for reduced tacrolimus plasma concentrations and reduced tacrolimus efficacy. Additionally, 
tacrolimus doses may need to be increased (Prod Info PROGRAF(R) oral capsules, IV injection, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If carbamazepine and tacrolimus are used concurrently, monitor patient for reduced tacrolimus 
plasma concentrations and reduced tacrolimus efficacy. Additionally, tacrolimus doses may need to be increased.
7)  Probable Mechanism: increased CYP3A-mediated tacrolimus metabolism 

 
3.5.1.FH   Tadalafil 

1)  Interaction Effect: decreased tadalafil plasma concentrations 
2)  Summary: Although the carbamazepine/tadalafil interaction has not been studied, concomitant use of rifampin (a potent 
CYP3A4 inducer) 600 mg/day, and tadalafil (a CYP3A4 substrate) as a 10-mg single dose resulted in decreases in tadalafil 
Cmax and AUC by 88% and 46% compared with tadalafil 10 mg alone. Therefore, tadalafil use should be avoided in
chronically treated with potent inducers of CYP3A4, such as carbamazepine (Prod Info ADCIRCA (TM) oral tablets,
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of carbamazepine, a CYP3A4 inducer, and tadalafil, a CYP3A4 substrate
resulted in significantly decreased tadalafil bioavailability. Therefore, tadalafil use should be avoided in patients receiving 
chronic treatment with a potent CYP3A4 inducer, such as carbamazepine (Prod Info ADCIRCA (TM) oral tablets, 2009).
7)  Probable Mechanism: induction of CYP3A4-mediated metabolism of tadalafil by carbamazepine 

 
3.5.1.FI   Telithromycin 

1)  Interaction Effect: subtherapeutic telithromycin concentrations and/or elevated serum levels of carbamazepine
2)  Summary: Concomitant administration of carbamazepine, a cytochrome P450 3A4 inducer, is likely to result in 
subtherapeutic levels of telithromycin and loss of effect. Elevation of serum levels of drugs metabolized by the cytochrome 
P450 system, such as carbamazepine, may be observed when coadministered with telithromycin, a cytochrome P450 3A4 
inhibitor. As a result, increases or prolongation of the therapeutic and/or adverse effects of carbamazepine may be observed 
(Prod Info Ketek(TM), 2004). 
3)  Severity: moderate 
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4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant treatment of telithromycin and carbamazepine is not recommended. When
and carbamazepine are coadministered, monitor carbamazepine concentrations and monitor for telithromycin efficacy.
7)  Probable Mechanism: induction of cytochrome P450 3A4-mediated metabolism of telithromycin by carbamazepine; inhibition 
of cytochrome P450-mediated phenytoin metabolism by telithromycin 

 
3.5.1.FJ   Temsirolimus 

1)  Interaction Effect: decreased maximum concentration of sirolimus, the active metabolite of temsirolimus 
2)  Summary: Temsirolimus is primarily metabolized by the CYP3A4 isozyme into 5 metabolites, of which sirolimus is the 
principal active metabolite. Sirolimus is also primarily metabolized by CYP3A4 (Prod Info RAPAMUNE(R) oral solution, oral 
tablets, 2007). Although not studied with carbamazepine, coadministration of rifampin, a potent CYP3A4 inducer, and
intravenous temsirolimus decreased the Cmax and AUC of sirolimus by 65% and 56%, respectively, compared to temsirolimus 
alone. Therefore, avoid using carbamazepine and temsirolimus concurrently. If concurrent use of temsirolimus with a strong 
CYP3A4 inducer is clinically warranted, the temsirolimus dose may be increased from 25 mg/week up to 50 mg/week. Upon
discontinuation of the inducer, the temsirolimus dose should be returned to its original dose used prior to initiation of the inducer 
(Prod Info TORISEL(TM) KIT IV injection, 2007). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid using carbamazepine and temsirolimus concurrently as coadministration may result
substantially decreased exposure and maximum concentration of sirolimus (active metabolite of temsirolimus). If concurrent use 
of temsirolimus with a strong CYP3A4 inducer, such as carbamazepine, is clinically warranted, consider increasing 
temsirolimus dose from 25 mg/week up to 50 mg/week. Upon discontinuation of the inducer, reduce the temsirolimus dose
to its original dose used prior to initiation of the inducer (Prod Info TORISEL(TM) KIT IV injection, 2007). 
7)  Probable Mechanism: induction of CYP3A4-mediated metabolism of sirolimus (active metabolite of temsirolimus)

 
3.5.1.FK   Terfenadine 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizures, coma)
2)  Summary: A case report indicates that terfenadine may displace carbamazepine from protein binding sites, causing elevated 
free carbamazepine levels and toxicity when terfenadine is added to carbamazepine therapy (Hirschfeld & Jarosinski, 1993a).
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor serum concentrations of carbamazepine when terfenadine is added or discontinued from 
therapy. Patients should be followed for any symptoms of carbamazepine toxicity. 
7)  Probable Mechanism: carbamazepine displacement from protein binding sites by terfenadine 
8)  Literature Reports 

a)  An 18-year-old female displayed confusion, disorientation, visual hallucinations, nausea, and ataxia. These symptoms 
began shortly after terfenadine 60 mg twice daily was added to her regular regimen of carbamazepine (dosage
unspecified) which resulted in an excess of free (unbound) carbamazepine (6 mg/L). The free carbamazepine level 
returned to 2.1 mg/L (normal, 1.6 to 2.2 mg/L) and the symptoms resolved after terfenadine was discontinued.
may have displaced carbamazepine from protein binding sites, leading to the high free carbamazepine level (Hirschfeld & 
Jarosinski, 1993).  

 
3.5.1.FL   Theophylline 

1)  Interaction Effect: decreased theophylline effectiveness 
2)  Summary: The concurrent use of theophylline and carbamazepine could lead to decreased theophylline levels (Rosenberry 
et al, 1983a). Carbamazepine induces hepatic cytochrome P450 activity and would be expected to affect theophylline which is 
metabolized in the liver (Prod Info Tegretol(R) carbamazepine chewable tablets, 2002). An increase in theophylline dosage may 
be necessary with concomitant use. One report of decreased carbamazepine levels and efficacy suggests that monitoring of
both drugs is necessary (Mitchell et al, 1986a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Carbamazepine and theophylline serum concentrations should be closely monitored when
carbamazepine is added, discontinued, or when dosing changes of either drug occur. Dosing adjustments of theophylline may 
be necessary. 
7)  Probable Mechanism: increased theophylline metabolism 
8)  Literature Reports 

a)  A single case was reported in which a short course of theophylline appeared to cause a mild reduction in serum half
of carbamazepine in close temporal relationship to a brief generalized tonic-clonic seizure. During hospitalization, daily 
trough serum carbamazepine levels were reduced by about 50% after six doses of theophylline every 6 hours, and the 
seizure occurred shortly after the seventh dose (Mitchell et al, 1986). 
b)  An asthmatic child was receiving theophylline 10 mg/kg/day and phenobarbital. The phenobarbital was
carbamazepine, resulting in subtherapeutic theophylline levels and markedly decreased half-life after 3 weeks of 
concurrent use. Within 3 weeks of changing carbamazepine to ethotoin, the half-life of theophylline had increased and the 
asthma controlled (Rosenberry et al, 1983). 
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3.5.1.FM   Tiagabine 

1)  Interaction Effect: decreased tiagabine efficacy 
2)  Summary: Concurrent use of tiagabine and carbamazepine had no effect on the steady-state plasma concentrations of 
carbamazepine or its epoxide metabolite in epileptic patients. However, it has been shown in population pharmacokinetic 
studies that tiagabine clearance is 60% greater in patients taking carbamazepine than in patients not receiving any
inducing agents. Tiagabine is metabolized primarily by the cytochrome P450 3A isoform subfamily of enzymes. Carbamazepine 
is known to induce these enzymes, therefore causing an increase in the metabolism of tiagabine (Prod Info Gabitril(TM), 1998).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for tiagabine efficacy. It may be useful to obtain tiagabine plasma levels before and 
after the addition or withdrawal of carbamazepine. 
7)  Probable Mechanism: induction of tiagabine metabolism by carbamazepine 

 
3.5.1.FN   Ticlopidine 

1)  Interaction Effect: an increased risk of carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, 
seizures, coma) 
2)  Summary: Carbamazepine toxicity developed in a patient one week after ticlopidine therapy was initiated. Metabolism of 
carbamazepine is mediated through the cytochrome P450 3A4 enzyme system, and ticlopidine appears to be an inhibitor of this 
pathway (Brown & Cooper, 1997a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs of carbamazepine toxicity if ticlopidine is added to their therapeutic regimen. 
A carbamazepine plasma level may be useful if toxicity is suspected and downward dosing adjustments may be necessary. The 
carbamazepine dose may need to be increased when ticlopidine is discontinued. 
7)  Probable Mechanism: inhibition of cytochrome P450-mediated carbamazepine metabolism by ticlopidine 
8)  Literature Reports 

a)  A 67-year-old male scheduled to undergo elective coronary stenting was started on ticlopidine 250 mg twice daily one 
week prior to the procedure. Other medications included aspirin , diltiazem 180 mg daily, a nitroglycerin patch, and
carbamazepine 600 mg twice daily. Shortly after ticlopidine therapy was initiated, the patient experienced dizziness and 
ataxia that resulted in his inability to walk. These symptoms would resolve five to six hours after his ticlopidine dose. 
Although the patient's carbamazepine level had been 43 mol/L (therapeutic range 25 to 50 mol/L) five weeks earlier, his
carbamazepine was 75 mol/L on admission to the hospital. The carbamazepine dose was decreased to 500 mg twice daily 
and his symptoms resolved. One week after the dose decrease, the carbamazepine level was 53 mol/L. Two
the discontinuation of ticlopidine, the carbamazepine level had fallen to 42 mol/L (Brown & Cooper, 1997). 

 
3.5.1.FO   Tipranavir 

1)  Interaction Effect: decreased tipranavir concentrations 
2)  Summary: Tipranavir is a CYP3A substrate. Concomitant use of tipranavir and carbamazepine, a CYP3A inducer, may 
cause decreased tipranavir plasma concentrations (Prod Info APTIVUS(R) oral capsules, solution, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing carbamazepine to patients who are taking tipranavir as
decreased tipranavir plasma concentrations (Prod Info APTIVUS(R) oral capsules, solution, 2008). 
7)  Probable Mechanism: induction of CYP3A-mediated tipranavir metabolism 

 
3.5.1.FP   Toloxatone 

1)  Interaction Effect: hypertensive urgency, hyperpyrexia, and seizures 
2)  Summary: Concomitant MAO inhibitor and carbamazepine therapy is contraindicated (Prod Info Tegretol(R),
Simultaneous use may theoretically result in hyperpyrexia, excitation, and seizure activity (Prod Info Parnate(R), 1995g; Prod 
Info Tegretol(R), 1998h; Thweatt, 1986h). However, there is preliminary evidence that the combination of carbamazepine and 
an MAOI may be safe and efficacious, even in some refractory cases (Ketter et al, 1995q; Barker & Eccleston, 1984q). Further 
controlled studies are needed. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of carbamazepine and monoamine oxidase inhibitors is stated to be 
contraindicated by the manufacturer. Monoamine oxidase inhibitors should be discontinued for a minimum of 14 days, or
if the clinical situation permits, before carbamazepine therapy is initiated. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A double-blind study was conducted in ten inpatients with depression that had proved refractory to multiple somatic 
therapies (electroconvulsive therapy, tricyclic antidepressants, monoamine oxidase inhibitors, lithium, carbamazepine, 
benzodiazepines, and antipsychotics). In addition to their regular carbamazepine and lithium doses, four patients received 
phenelzine (mean maximum dose 67.5 mg daily) and six patients received tranylcypromine (mean maximum dose 55 mg 
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daily) for a mean duration combination therapy of 52.2 days. During MAOI coadministration, serum concentrations of 
carbamazepine and lithium did not change significantly from baseline values. Self-rated side effects were not substantially
different. Four patients (three on phenelzine and one on tranylcypromine) responded to this therapy and were subsequently 
discharged (Ketter et al, 1995p).  
b)  A 60-year-old woman who had an atypical endogenous, depressive illness of psychotic intensity was treated
intermittently with cyclic antidepressants and intermittent electroconvulsive therapy. Following an acute worsening of her 
illness, she was treated successfully with a combination of phenelzine and L-tryptophan. Following a few weeks of 
improvement, her situation worsened and she was subsequently treated with zimelidine and lithium. Failing this
placed on a regimen of tranylcypromine with doses increasing progressively up to 30 mg daily in conjunction with lithium 
and tryptophan. Subsequently, carbamazepine was added in small doses with increments to achieve a plasma level of 
approximately 5 mg/L. This regimen proved successful, and she was discharged home and had remained well
two months of follow up at the time of publication (Barker & Eccleston, 1984p).  
c)  Addition of tranylcypromine to carbamazepine therapy did not significantly affect carbamazepine serum levels in a case 
(Joffe et al, 1985h). Conversely, five patients on tranylcypromine need a mean daily dose of carbamazepine
achieve a carbamazepine blood level of 8.0-11.1 mcg/mL. Four other patients receiving phenelzine only required a mean 
daily dose of carbamazepine 450 mg to attain a blood level of 8.7-10.9 mcg/mL (Barklage et al, 1992h).  

 
3.5.1.FQ   Topiramate 

1)  Interaction Effect: decreased topiramate concentrations 
2)  Summary: In controlled, clinical pharmacokinetic studies, patients with epilepsy showed a 40% decrease in topiramate 
concentrations when carbamazepine was added to topiramate therapy (Prod Info TOPAMAX(R) oral tablets, oral sprinkle 
capsules, 2008). Topiramate oral and nonrenal clearance is twofold to threefold higher during concurrent carbamazepine
therapy. The renal clearance of topiramate, however, is not affected by concomitant carbamazepine therapy. No significant 
changes in carbamazepine pharmacokinetic parameters were evident upon coadministration with topiramate (Sachdeo et al, 
1996a). In another study, addition of topiramate to existing carbamazepine regimens in epileptic patients resulted in no 
significant pharmacokinetic changes in either drug (Wilensky et al, 1989a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Upon the addition of carbamazepine to a drug regimen involving topiramate, the dose of topiramate 
may need to be increased to accommodate for the decreased concentration of topiramate that occurs with concomitant
(Prod Info TOPAMAX(R) oral tablets, oral sprinkle capsules, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Twelve patients with partial epilepsy receiving chronic stable doses of carbamazepine were enrolled in a study to 
determine the steady-state pharmacokinetic profile of topiramate and the effects of comedication with carbamazepine. All
subjects were receiving carbamazepine in doses of 300 mg to 800 mg every eight hours. Topiramate was added and 
doses were increased at approximately two week intervals until the highest tolerated dose was reached. Carbamazepine 
was then tapered off over the next four weeks, and topiramate was maintained as monotherapy for two more weeks. 
Results showed that the mean topiramate area under the concentration-time curve (AUC), Cmax, Cmin, and Cavg values 
were all approximately 40% lower during carbamazepine treatment as compared to topiramate monotherapy. These
suggest that the metabolic clearance of topiramate increases when carbamazepine is coadministered. There were no 
significant changes in the carbamazepine pharmacokinetic profile during topiramate administration (Sachdeo et al, 1996).
b)  The interaction between carbamazepine and topiramate was assessed in eight epileptic patients. Pharmacokinetic 
profiles were evaluated after a single dose of topiramate, after two weeks at three different doses of topiramate, and
each subject had taken topiramate at its highest tolerated dose for two months. No significant changes in topiramate, 
carbamazepine, or carbamazepine metabolite pharmacokinetics were observed at any dose level (Wilensky et al, 1989).

 
3.5.1.FR   Tramadol 

1)  Interaction Effect: decreased tramadol efficacy and increased seizure risk 
2)  Summary: Chronic carbamazepine therapy increases the metabolism of tramadol by the cytochrome P4503A4 enzyme,
which may significantly reduce the analgesic effect of tramadol. Due to the seizure risk involved with tramadol, concomitant 
administration of tramadol and carbamazepine is not recommended (Prod Info ULTRAM(R)ER extended-release oral tablets, 
2005). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant administration of carbamazepine and tramadol is not recommended, as
may reduce tramadol efficacy and tramadol may increase the risk of seizure. 
7)  Probable Mechanism: induction of CYP3A4 metabolism of tramadol by carbamazepine 

 
3.5.1.FS   Tranylcypromine 

1)  Interaction Effect: hypertensive urgency, hyperpyrexia, and seizures 
2)  Summary: Concomitant tranylcypromine and carbamazepine therapy is contraindicated (Prod Info Tegretol(R),
Simultaneous use may theoretically result in hyperpyrexia, excitation, and seizure activity (Prod Info Parnate(R), 1996; Prod 
Info Tegretol(R), 1998c; Thweatt, 1986c). However, there is preliminary evidence that the combination of carbamazepine and 
an MAOI may be safe and efficacious, even in some refractory cases (Ketter et al, 1995g; Barker & Eccleston, 1984g). Further 
controlled studies are needed. 
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3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of carbamazepine and monoamine oxidase inhibitors is stated to be 
contraindicated by the manufacturer. Monoamine oxidase inhibitors should be discontinued for a minimum of 14 days, or
if the clinical situation permits, before carbamazepine therapy is initiated. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A double-blind study was conducted on ten inpatients with depression that had proved refractory to multiple somatic 
therapies (electroconvulsive therapy, tricyclic antidepressants, monoamine oxidase inhibitors, lithium, carbamazepine, 
benzodiazepines, and antipsychotics). In addition to their regular carbamazepine and lithium doses, four patients received 
phenelzine (mean maximum dose 67.5 mg daily) and six patients received tranylcypromine (mean maximum dose 55 mg 
daily) for a mean duration combination therapy of 52.2 days. During MAOI coadministration, serum concentrations of 
carbamazepine and lithium did not change significantly from baseline values. Self-rated side effects were not substantially
different. Four patients (three on phenelzine and one on tranylcypromine) responded to this therapy and were subsequently 
discharged (Ketter et al, 1995f).  
b)  A 60-year-old woman who had an atypical endogenous, depressive illness of psychotic intensity was treated
intermittently with cyclic antidepressants and intermittent electroconvulsive therapy. Following an acute worsening of her 
illness, she was treated successfully with a combination of phenelzine and L-tryptophan. Following a few weeks of 
improvement, her situation worsened and she was subsequently treated with zimeldine and lithium. Failing this,
placed on a regimen of tranylcypromine with doses increasing progressively up to 30 mg daily in conjunction with lithium 
and tryptophan. Subsequently, carbamazepine was added in small doses with increments to achieve a plasma level of 
approximately 5 mg/L. This regimen proved successful, and she was discharged home and had remained well
two months of follow up at the time of publication (Barker & Eccleston, 1984f).  
c)  Addition of tranylcypromine to carbamazepine therapy did not significantly affect carbamazepine serum levels in a case 
(Joffe et al, 1985c). Conversely, five patients on tranylcypromine needed a mean daily dose of carbamazepine
achieve a carbamazepine blood level of 8.0-11.1 mcg/mL. Four other patients receiving phenelzine only required a mean 
daily dose of carbamazepine 450 mg to attain a blood level of 8.7-10.9 mcg/mL (Barklage et al, 1992c).  

 
3.5.1.FT   Trazodone 

1)  Interaction Effect: decreased trazodone plasma concentrations 
2)  Summary: An increase in carbamazepine concentration/dose ratio was reported when trazodone was added to therapy, 
although the patient did not exhibit any signs of carbamazepine toxicity (Romero et al, 1999a). Trazodone serum concentrations 
have been decreased during coadministration with carbamazepine. Patients should be closely monitored to see if there
need for an increased dose of trazodone when taking both drugs (Prod Info Desyrel(R), 2003). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When given concurrently with carbamazepine, trazodone serum concentrations should be closely 
monitored and trazodone dose adjustments made as needed. 
7)  Probable Mechanism: induction of trazodone CYP3A4-mediated metabolism 
8)  Literature Reports 

a)  A 53-year-old male diagnosed with generalized partial epilepsy was receiving carbamazepine 700 mg daily with a 
corresponding serum concentration of 7.9 mg/L. The concentration/dose ratio, calculated by dividing the serum 
concentration (mg/L) by the dose (mg/kg), was 0.89. Trazodone therapy was initiated for depression, and two months later 
the carbamazepine serum concentration had increased to 10.0 mg/L with a corresponding concentration/dose ratio of
The serum concentration of the main pharmacologically active metabolite of carbamazepine, carbamazepine 10,11
epoxide, was not measured. Although this patient did not show any signs or symptoms of carbamazepine toxicity, this drug 
interaction may be clinically significant in patients stabilized at a higher carbamazepine steady-state concentration (Romero 
et al, 1999).  

 
3.5.1.FU   Trimipramine 

1)  Interaction Effect: decreased trimipramine effectiveness 
2)  Summary: The concomitant use of carbamazepine and antidepressants has been reported to decrease serum 
antidepressant levels (Leinonen et al, 1991b; Brown et al, 1990). Although not reported for trimipramine, a similar interaction 
could occur. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor for clinical efficacy of the trimipramine therapy and for any signs of toxicity of carbamazepine. 
Serum levels of both agents should be considered when either agent is added or discontinued, with appropriate dosage 
adjustments made accordingly. 
7)  Probable Mechanism: increased trimipramine metabolism 
8)  Literature Reports 

a)  Concomitant administration of imipramine and carbamazepine to children with attention deficit disorder (ADD) has been 
reported to result in a 50% decrease in the total plasma concentration of imipramine plus desipramine (Brown et
Carbamazepine probably enhances the hepatic microsomal metabolism of imipramine and other tricyclic antidepressants 
by inducing hepatic enzymes (Moody et al, 1977). Although not reported specifically for trimipramine, be aware that the 
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potential for a similar interaction exists. Patients on chronic carbamazepine therapy may require increased
tricyclic antidepressants.  

 
3.5.1.FV   Troleandomycin 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizures, coma)
2)  Summary: Concurrent administration of carbamazepine and troleandomycin has resulted in increased plasma 
carbamazepine levels and signs of toxicity (Dravet et al, 1977; Mesdjian et al, 1980a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: The combination of carbamazepine and macrolide antibiotics should be avoided and consideration 
given to an alternative antibiotic. If the combination is necessary, carbamazepine levels should be obtained within two days of 
adding or discontinuing troleandomycin and dosage adjustments made accordingly. 
7)  Probable Mechanism: decreased carbamazepine metabolism 
8)  Literature Reports 

a)  Seventeen epileptic patients receiving troleandomycin concurrently with carbamazepine alone or in combination with 
other anticonvulsants experienced symptoms of acute intoxication (dizziness, drowsiness, nausea, vomiting). 
Troleandomycin was given a second time to 3 patients who experienced similar symptoms. Six patients had a rapid 
increase in carbamazepine plasma levels after administration of troleandomycin; when the antibiotic was withdrawn, 
carbamazepine levels returned to normal (Mesdjian et al, 1980). 

 
3.5.1.FW   Valnoctamide 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizures, coma)
2)  Summary: One study in six epileptic patients demonstrated that concurrent administration of valnoctamide (VCD) and 
carbamazepine (CBZ) resulted in a significant increase in carbamazepine epoxide serum concentrations. Four
experienced clinical symptoms of carbamazepine intoxication. Carbamazepine epoxide serum levels returned to baseline
discontinuation of valnoctamide, and all signs of toxicity abated (Pisani et al, 1993). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of carbamazepine and valnoctamide is best avoided; however, if the combination is 
necessary, careful monitoring for signs of carbamazepine toxicity is needed with dosage adjustments made accordingly.
7)  Probable Mechanism: inhibition of carbamazepine metabolism 
8)  Literature Reports 

a)  If phenytoin or carbamazepine (or any prodrugs) is used in pregnant women, there is a substantially increased risk of 
teratogenicity with many combinations of other anticonvulsants. The teratogenicity of these drugs is largely or
related to the levels of the reactive epoxide metabolites (Buehler et al, 1990e; Van Dyke et al, 1991e; Finnell et al, 1992e). 
The epoxide/parent drug ratio is generally increased when phenytoin or carbamazepine is combined with each other, any 
other drugs that induce cytochrome P450 enzymes (3A4, 2C9, 2C19), or drugs which inhibit epoxide hydrolase, such as 
valproic acid, progabide, and lamotrigine (Bianchetti et al, 1987e; Ramsay et al, 1990e; Spina et al, 1996d). Such 
combinations increase the risk of major birth defects 3- to 4-fold over monotherapy and about 10-fold over background 
rates.  

 
3.5.1.FX   Valproic Acid 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizures, coma) and/or 
decreased valproic acid effectiveness 
2)  Summary: The literature contains conflicting data regarding the effects of combined carbamazepine and valproic acid usage. 
Carbamazepine may decrease valproic acid levels by 15% to 25% while increasing clearance by up to 30% (Bowdle et al,
1979a; Rimmer & Richens, 1985a; Mahaly et al, 1979a; Jann et al, 1988a). Furthermore, the conversion of valproic acid to 4
ene-VPA (thought to be the most toxic metabolite with potential for hepatotoxicity and teratogenicity) is significantly enhanced 
with coadministration of carbamazepine (Kondo et al, 1990a). Valproic acid may increase, decrease, or cause no change in 
carbamazepine concentrations (Mattson et al, 1982a; Levy et al, 1984a; Pisani et al, 1990a; Anderson et al, 1994a).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs of carbamazepine toxicity such as nausea, vomiting, drowsiness, and ataxia 
when valproic acid is added. Serum carbamazepine concentrations should also be measured, though clinicians should be 
aware of the increase in the concentration of the active metabolite, carbamazepine-epoxide, which is not routinely measured,
but does contribute to the efficacy and toxicity of the drug. If carbamazepine is added to valproic acid therapy, monitor valproic 
acid levels; increased valproic acid dosage may be required. 
7)  Probable Mechanism: increased valproic acid clearance; variable effects on carbamazepine metabolism 
8)  Literature Reports 

a)  Significant increases (59%) in valproic acid serum concentrations have been reported following the withdrawal of 
carbamazepine in six epileptic patients. A new plateau for the valproic acid serum level was observed at approximately
weeks after withdrawal of the carbamazepine (Jann et al, 1988).  
b)  Several reports have indicated conflicting effects of valproic acid on carbamazepine serum levels (Rimmer &
1985; Flachs et al, 1979; Adams et al, 1978). In an in vitro study of protein binding, valproic acid competed strongly for
carbamazepine plasma protein binding sites, resulting in significant increases in free carbamazepine (Mattson et al, 1982). 
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Concurrent therapy of valproic acid and carbamazepine in seven patients was found to decrease levels of carbamazepine 
by 3% to 59% and protein binding decreased. The plasma concentration ratio of carbamazepine-10,11-epoxide to 
carbamazepine increased in all patients by 11% to 500% (Levy et al, 1984; Pisani et al, 1990) probably due to inhibition of 
epoxide hydroxylase by valproic acid (Robbins et al, 1990). In addition, carbamazepine may cause a reduction in
valproic acid half-life with increased clearance secondary to enzyme induction and increased hepatic metabolism (Bowdle 
et al, 1979; Rimmer & Richens, 1985; Mahaly et al, 1979). Infrequent reports have indicated symptoms of sedation, 
nausea, or confusion when valproic acid was added to carbamazepine therapy (Lhermitte et al, 1978; Hassan et al,
A single case of psychosis following the addition of carbamazepine to valproic acid has been reported in a man with 
refractory epilepsy (McKee et al, 1989).  
c)  Select patients with suspected genetic deficiencies may tolerate poorly the effects of valproic acid on metabolism of 
certain amino and fatty acids, which may impact anticonvulsant therapy based on carbamazepine-valproic acid regimens in
these individuals (Anderson et al, 1994).  
d)  The pharmacokinetics of valproic acid and its metabolites when coadministered with carbamazepine were studied in 36 
epileptic patients. The ratio of valproic acid concentration to dose was significantly lower in those patients receiving valproic 
acid with carbamazepine compared with those receiving only valproic acid. Additionally, the ratio of 4-ene
concentration to valproic acid concentration was significantly higher in those receiving combined carbamazepine
acid compared with those on valproic acid monotherapy. 4-ene-VPA, reported to be the most toxic of valproic acid's 
metabolites, may manifest as hepatotoxicity and teratogenicity (Kondo et al, 1990).  
e)  If phenytoin or carbamazepine (or any prodrug) is used in pregnant women, there is a substantially increased risk of 
teratogenicity with many combinations of other anticonvulsants. The teratogenicity of these drugs is largely or wholly 
related to the levels of the reactive epoxide metabolites (Buehler et al, 1990; Van Dyke et al, 1991; Finnell et al,
epoxide/parent drug ratio is generally increased when phenytoin or carbamazepine is combined with each other, any other 
drugs that induce cytochrome P450 enzymes (3A4, 2C9, 2C19), or drugs which inhibit epoxide hydrolase, such as valproic 
acid, progabide, and lamotrigine (Bianchetti et al, 1987; Ramsay et al, 1990; Spina et al, 1996a). Such combinations
increase the risk of major birth defects 3- to 4-fold over monotherapy and about 10-fold over background rates. 

 
3.5.1.FY   Vecuronium 

1)  Interaction Effect: decreased vecuronium duration of action 
2)  Summary: Patients on carbamazepine maintenance therapy required significantly higher doses of vecuronium to achieve 
similar neuromuscular blocking effects as controls (Whalley & Ebrahim, 1994a; Norman, 1993a). This may be a result of a 
pharmacokinetic interaction between carbamazepine and vecuronium, although a pharmacodynamic interaction still
ruled out (Alloul et al, 1996a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: established 
6)  Clinical Management: Monitor patients for an appropriate clinical response to the neuromuscular blocker. Closer dosing 
intervals or higher doses of vecuronium may be needed in patients receiving carbamazepine. 
7)  Probable Mechanism: increased clearance of vecuronium 
8)  Literature Reports 

a)  Twenty-four surgical patients were evaluated, of which eight were receiving carbamazepine (along with a variety of 
other drugs) and 16 were using several different drugs but not carbamazepine (Whalley & Ebrahim, 1994). The doses of 
vecuronium required for 50%, 90%, and 95% depression of first twitch were 29, 52, and 64 mcg/kg, respectively, for the
carbamazepine group, compared with 21, 36, and 44 mcg/kg, respectively, for the non-carbamazepine group. Overall, a 
40% higher dose of vecuronium was required in study subjects using carbamazepine. 
b)  A case report describes a 19-year old epileptic female who underwent a sigmoid colectomy (Norman, 1993). The 
patient had been maintained on carbamazepine 700 mg daily. The first bolus dose of vecuronium 6 mg produced relaxation 
for only 18 minutes. A continuous infusion of vecuronium at an average of 6.67 mg/hr was needed to sustain a
neuromuscular block. This is higher than the average of vecuronium 4 mg/hr that is needed to produce block seen in 
patients not treated with carbamazepine. 
c)  The pharmacokinetic and pharmacodynamic effects of a bolus intravenous dose of vecuronium were studied in ten 
carbamazepine-treated subjects and in ten control subjects (Alloul et al, 1996). No changes in onset time and
distribution at steady-state were observed. However, the carbamazepine group had a shorter mean recovery time to 25% 
(T1 25%) compared to controls (28.1 minutes vs. 47.3 minutes). The T1 25% to T1 75% recovery index was 7.6 minutes in 
the carbamazepine group compared to 21.9 minutes in controls. Clearance of vecuronium was 9.0 mL/kg/min in the
carbamazepine group and only 3.8 mL/kg/min in the control group. This two-fold increase in the clearance of vecuronium 
provides evidence of a pharmacokinetic origin to the interaction with carbamazepine, although the possibility of a 
concurrent pharmacodynamic interaction cannot be ruled out. 
d)  Long-term phenytoin or carbamazepine therapy accelerates recovery from vecuronium-induced paralysis in
The patients were assigned to one of 3 groups: control (n=10; no history of epilepsy and not receiving chronic medication 
affecting neurotransmission), children receiving phenytoin (n=10) or carbamazepine (n=10). The elimination half
significantly shorter for the phenytoin and carbamazepine groups compared with control. A statistically significant increase 
in clearance of vecuronium occurred in the carbamazepine groups compared with control. Increased clearance of
vecuronium in the phenytoin group also occurred but was not statistically significant. The recovery indices from 
vecuronium-induced block for the children on antiepileptic drugs were significantly faster than those for the control group. 
The author concludes that resistance to vecuronium in children on chronic anticonvulsant therapy is partly related to 
increased metabolism. The contribution of altered pharmacodynamics to the resistance to vecuronium could not be 
determined in this study (Soriano et al, 2001). 
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3.5.1.FZ   Verapamil 
1)  Interaction Effect: increased carbamazepine plasma concentrations and risk of toxicity (ataxia, nystagmus, diplopia, 
headache, vomiting, apnea, seizures, coma) 
2)  Summary: Concomitant administration of carbamazepine and verapamil has resulted in increased carbamazepine
increasing the risk of toxicity (Summers et al, 2004; Prod Info Covera HS(R), 2003; Brodie & Macphee, 1986b; Macphee et al, 
1986a; Eimer & Carter, 1987b; Bahls et al, 1991a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for clinical signs of carbamazepine toxicity along with carbamazepine serum
dose accordingly. Nifedipine does not appear to interact with carbamazepine and may be considered as an alternative to
verapamil. 
7)  Probable Mechanism: decreased carbamazepine metabolism and inhibition of p-glycoprotein-mediated efflux
8)  Literature Reports 

a)  Concomitant administration of verapamil 120 mg orally 3 times a day in patients receiving carbamazepine for refractory 
partial epilepsy was reported to result in carbamazepine neurotoxicity in all of 6 patients treated (MacPhee et al, 1986). 
Increase in free and total carbamazepine levels were observed in 5 patients (mean increases of 33 and 46%, respectively)
associated with a concurrent decrease by 36% in the ratio of carbamazepine-10,11 epoxide to carbamazepine. Symptoms 
resolved after several days following withdrawal of verapamil in all patients. Rechallenge in 2 patients resulted in similar 
neurotoxic symptoms. These data suggest that verapamil inhibits carbamazepine metabolism. Reductions
carbamazepine may be required when verapamil is administered, and increased when verapamil is withdrawn to avoid
exacerbation of epileptic seizures. Seizure aggravation occurred in one patient in this series following abrupt withdrawal of 
verapamil.  
b)  The concurrent use of verapamil with carbamazepine was effective in suppressing p-glycoprotein-mediated
carbamazepine transport and clearance in a 24-year-old woman with intractable epilepsy. The patient's complex
seizures had been refractory to multiple anticonvulsants, partial temporal lobectomy, and vagal nerve stimulation; this 
resulted in intermittent hospitalization a mean of every 55 days for management of complex partial status
Verapamil 180 milligrams (mg)/day was added to an anticonvulsant regimen comprising carbamazepine 600 mg twice
in addition to levetiracetam, topiramate, and clonazepam. Baseline carbamazepine plasma concentration level was at the 
low end of the therapeutic range (4.2 mg/milliliter (mL). At 1-month follow up, carbamazepine plasma concentration was 7.4 
mg/L, and the patient reported subjective improvement in seizure control. Verapamil dose was titrated incrementally up to 
480 mg daily, resulting in an increase in carbamazepine plasma concentration to 13.3 mg/L, without report of adverse
effects, and with an extension of between-hospitalization time to approximately 4 months between admissions (Summers 
et al, 2004). 

 
3.5.1.GA   Vigabatrin 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizures, coma)
2)  Summary: In a study of sixty-six epileptic patients, when vigabatrin was added to carbamazepine therapy the average 
carbamazepine serum concentrations increased 24.2%. A strong negative correlation between the value of the
the initial level of carbamazepine concentration after vigabatrin addition also was revealed in this study (Jedrzejczak et al,
2000a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When vigabatrin is added to carbamazepine therapy, concentration of carbamazepine should
monitored and the dose of carbamazepine should be adjusted accordingly. 
7)  Probable Mechanism: decreased carbamazepine metabolism 
8)  Literature Reports 

a)  Sixty-six epileptic patients were evaluated for the changes in carbamazepine concentration following vigabatrin addition. 
All patients had simple or complex partial seizures, and all were drug-resistant. Vigabatrin was added as a second drug 
after long-term (at least 3 months) carbamazepine monotherapy and was administered in increasing doses. 
Carbamazepine concentrations prior to vigabatrin addition was 9.41 mcg/ml (range 4.33 to 13.05 mcg/ml). After addition of 
vigabatrin the mean carbamazepine concentration increased to 11.31 mcg/ml (range 6.88 to 18.57 mcg/ml). The
increase in carbamazepine concentration was 24.2%. An increase in carbamazepine concentration by at least 10% 
occurred in 46 out of 66 patients, i.e. 69.7%, after vigabatrin therapy. Twenty-four patients (36.4%) responded with a 
carbamazepine level of at least 12 mcg/ml. Carbamazepine concentration in this group ranged from 11.99 to 18.57
whereas the carbamazepine concentration before vigabatrin therapy was 10.57 mcg/ml (range 6.59 to 13.05 mcg/ml). No 
significant relationship was found between vigabatrin dosage and the percentile change in carbamazepine concentration 
after the addition of vigabatrin. There was a strong negative correlation between the percentile increase in
concentration and initial carbamazepine concentration (Jedrzejczak et al, 2000).  
b)  Vigabatrin produces a statistically significant increase in the plasma clearance of carbamazepine (CBZ) when the two 
drugs are given simultaneously. Fifteen patients with refractory partial epilepsy and receiving vigabatrin as
were studied. Treatment 1 consisted of an initial period with CBZ monotherapy. Treatment 2 consisted of CBZ in 
combination with vigabatrin. CBZ monotherapy was given for 3-12 months with monitoring of CBZ plasma concentrations. 
After an initial period, patients received open add-on treatment with vigabatrin 1500 mg/day in two divided doses. The
1500 mg daily dose of vigabatrin was increased up to a maximum of 4000 mg. The final daily dose of vigabatrin was 
2150+/-900 mg, with a range of 1500-4000 mg. The steady-state trough plasma concentration of CBZ was decreased in 
the presence of vigabatrin, with a mean value of 7.9+/-1.4 vs 6.5+/-2.0 mcg/mL (p less than 0.03), respectively. The L/D
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ratio of CBZ was significantly decreased from 0.59 +/- 0.20 in monotherapy to 0.45+/-0.15 in combination with vigabatrin (p 
less than 0.05). CBZ plasma clearances in monotherapy ranged from 40 to 128 mL/h/kg, with a mean value of 78.5+/
mL/h/kg. When CBZ was combined with vigabatrin there was a marked increase in the plasma clearance of CBZ (56
mL/h/kg) with a mean value of 105.8 +/- 38.9 mL/h/kg (P less than 0.01). The plasma clearance of CBZ is increased by 
35% in the presence of vigabatrin. Dosing of CBZ and vigabatrin in combination is best adjusted by individual therapeutic 
drug monitoring (Sanchez-Alcaraz et al, 2002).  

 
3.5.1.GB   Viloxazine 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizures, coma)
2)  Summary: Viloxazine administered concurrently with carbamazepine increased carbamazepine steady-state serum levels 
significantly (Pisani et al, 1984a; Pisani et al, 1986aa). These increased serum levels were associated with symptoms of 
carbamazepine toxicity (dizziness, ataxia, fatigue, drowsiness) in five of seven patients and four of seven patients in the
aformentioned studies, respectively. The concentration of the active metabolite, carbamazepine-10,11-epoxide, was also 
increased (Pisani et al, 1986aa). In another study by (Pisani et al, 1986ba), viloxazine pharmacokinetics were not affected by 
the administration of carbamazepine. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Downward adjustment of carbamazepine dosage may be necessary when adding viloxazine to drug 
therapy. Monitor serum carbamazepine concentrations closely. 
7)  Probable Mechanism: inhibition of carbamazepine hepatic metabolism by viloxazine 
8)  Literature Reports 

a)  The possibility of a drug interaction between viloxazine and carbamazepine was studied in seven epileptic patients 
stabilized on carbamazepine therapy. Viloxazine 100 mg three times daily was added to drug therapy for 21 days and
significantly increased steady-state carbamazepine serum levels from an average of 8.1 mcg/mL before adding viloxazine 
to an average of 12.1 mcg/mL during the second and third weeks of viloxazine therapy (p less than 0.005). These 
increased levels were associated with mild symptoms of carbamazepine toxicity (dizziness, ataxia, fatigue, drowsiness) in 
five patients. Serum carbamazepine levels returned to normal and symptoms abated after discontinuing viloxazine (Pisani 
et al, 1984).  
b)  Significant increases in serum carbamazepine and carbamazepine-10,11-epoxide levels during viloxazine therapy were
investigated. The study was performed in six epileptic patients stabilized on carbamazepine. After three weeks of 
viloxazine administration, steady-state plasma carbamazepine levels increased by 55% (p less than 0.001), and 
carbamazepine-10,11-epoxide levels increased by 16% (p less than 0.001). Three of the six patients suffered from 
symptoms of carbamazepine intoxication. In a seventh patient, viloxazine had to be discontinued after two weeks due to 
severe carbamazepine intoxication (Pisani et al, 1986a).  
c)  The pharmacokinetics of viloxazine and whether chronic anticonvulsant therapy has any affect on viloxazine 
pharmacokinetics were studied in six epileptic patients taking one or two anticonvulsants (carbamazepine, phenobarbital, 
or phenytoin) and six drug-free control subjects. One oral viloxazine 200 mg dose followed by a single intravenous infusion 
of viloxazine 200 mg at least one week later were administered to each patient and control subject. Terminal half
not affected by anticonvulsant therapy (4.3 +/- 1.5 hours for the patients and 4.3 +/- 1.8 hours for the control
Absolute oral availability was 85% +/- 14%. Clearance and volume of distribution calculated from the intravenous dose to 
the patients were 124 +/- 11 mL/kg/hr and 0.73 +/-0.28 L/kg, respectively. The authors concluded that viloxazine 
pharmacokinetics did not appear to be significantly altered by carbamazepine, phenobarbital, or phenytoin
1986b).  

 
3.5.1.GC   Voriconazole 

1)  Interaction Effect: reduced systemic exposure to voriconazole 
2)  Summary: Although not studied clinically, plasma voriconazole concentrations may be significantly reduced by concomitant 
administration of carbamazepine (Prod Info VFEND(R) IV injection, oral tablets, suspension, 2008). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of voriconazole and carbamazepine is contraindicated (Prod Info VFEND(R) IV 
injection, oral tablets, suspension, 2008). 
7)  Probable Mechanism: induction by carbamazepine of cytochrome P450-mediated voriconazole metabolism

 
3.5.1.GD   Warfarin 

1)  Interaction Effect: decreased anticoagulant effectiveness 
2)  Summary: Concomitant carbamazepine and warfarin therapy has been reported to result in a decreased anticoagulant 
effect, secondary to the induction of hepatic metabolism of the anticoagulant (Massey, 1983; Cohen & Armstrong, 1974; Koch
Weser & Koch-Weser, 1975; Kendall & Boivin, 1981; Hansen et al, 1971). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When carbamazepine is added or deleted from oral anticoagulant therapy with warfarin or another 
coumarin anticoagulant, intensified monitoring of the prothrombin time ratio or international normalized ratio (INR) should be 
undertaken. It is often necessary to increase the dose of warfarin with the addition of carbamazepine, while a reduction in the
warfarin dose is frequently required upon the discontinuation of carbamazepine. Stabilization of the warfarin dosage and 
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anticoagulant effect may require four to six weeks after the addition or deletion of carbamazepine. 
7)  Probable Mechanism: increased warfarin metabolism 
8)  Literature Reports 

a)  A patient taking carbamazepine 300 mg to 600 mg daily and warfarin 6 mg daily was stable at 2 to 3 times control. He 
experienced a PT increase to 5 times the control value within four weeks of discontinuation of carbamazepine. The warfarin
dosage was reduced to 4 mg daily. Carbamazepine was reinstituted, and five weeks were required for reestablishment of a 
steady-state warfarin level at a dose of 5.5 mg daily (Ross & Beeley, 1980).  

 
3.5.1.GE   Yohimbine 

1)  Interaction Effect: increased risk of manic episodes in patients taking carbamazepine for bipolar disorder 
2)  Summary: Yohimbine may exacerbate bipolar disorder by precipitating manic episodes. This effect has been noted in 3 case 
reports, generally within one to two hours of yohimbine administration. The authors concluded that patients with a
diathesis are predisposed to the psychogenic effect of yohimbine (Price et al, 1984a). Yohimbine appears to block inhibitory
alpha2-adrenergic receptors on sympathetic nerve endings, increasing noradrenergic output through negative feedback. 
Alpha2-adrenoceptors may be involved in the pathogenesis of psychiatric disorders (Price et al, 1984a). Theoretically, patients 
taking carbamazepine for bipolar disorder may experience a return of manic symptoms if they take yohimbine.
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid yohimbine use in patients taking carbamazepine for treatment of bipolar disorder.
7)  Probable Mechanism: increased norepinephrine release by yohimbine 
8)  Literature Reports 

a)  Yohimbine challenges were administered to 55 patients with major depression, 39 patients with agoraphobia and panic 
disorder, and 20 normal control subjects. Three patients developed manic-like symptoms, 2 of which had a
bipolar disorder and one with manic symptoms which developed on withdrawal of desipramine. Normal subjects 
experienced either mild anxiety or no effect after yohimbine. Yohimbine increases anxiety in patients with
disorder (Price et al, 1984).  
b)  A 41-year-old male with a 3 year history of bipolar disorder presented with depressive symptoms of 1 year duration 
unresponsive to a 6 month trial of desipramine 250 mg/day and lithium 2100 mg/day. Lithium was discontinued.
given a 10 mg yohimbine challenge upon hospital admission. One hour after receiving yohimbine, the patient experienced 
tremulousness, restlessness, giddiness, pressured speech, and feelings of increased energy and euphoria. Two hours 
after receiving yohimbine, he began to return to his baseline state. He continued to experienced increased
decreased hopelessness, and decreased depression 4 hours after the yohimbine challenge. His full depressive symptoms 
returned by the next morning. Following a 4 week period during which desipramine was discontinued and placebo was 
given, the patient's depression resolved. A second challenge of yohimbine 10 mg led to chills within 60 minutes, and
90 minutes he reported feeling euphoric. After 2 hours he returned to his baseline state (Price et al, 1984). 
c)  A 20-year-old female with melancholic major depression with mood-congruent psychosis during her second pregnancy 
was treated with desipramine 250 mg and perphenazine 40 mg daily with partial response. Perphenazine was
6 weeks postpartum and desipramine was tapered off and discontinued 5 days prior to hospital admission. After a 3
placebo washout period, she reported hearing voices telling her to kill herself. She was given a 20 mg yohimbine 
challenge. Within one hour she experienced tremor, lacrimation, rhinorrhea, and became talkative. In the next 30
her affect brightened, her speech became increasingly clear and loud, and her hallucinations stopped. Depressive 
symptoms gradually returned over the next several hours. Bupropion was initiated at doses up to 600 mg/day, during which 
depression and intermittent hallucinations continued. A second challenge of yohimbine 20 mg led to mild nausea and
tremulousness within 30 minutes, which resolved over an hour. Her affect improved and remained bright for several hours, 
after which she returned to her baseline state (Price et al, 1984).  
d)  A 43-year-old woman with a 26-year history of bipolar disorder was discontinued from all medications prior to hospital 
admission (thioridazine, lithium, l-triiodothyronine, methylphenidate, and lorazepam) with the exception of trazodone which 
was tapered off over 5 days following admission. One hour after receiving yohimbine 20 mg orally, she became giddy, 
voluble, and expansive. She experienced diaphoresis, palpitations, and tremors. Her elation progressed into giggling with 
loud hysterical, inappropriate laughter. The intense manic symptoms persisted for 40 minutes. Her affect remained elated 
for the remainder of the day (Price et al, 1984).  

 
3.5.1.GF   Zaleplon 

1)  Interaction Effect: reduced zaleplon plasma concentrations 
2)  Summary: Zaleplon is partially metabolized by the CYP3A4 isozyme. Concomitant use of rifampin, a potent CYP3A4 
inducer, and zaleplon reduced zaleplon exposure and plasma concentrations by approximately 80%. Although
carbamazepine, also a potent CYP3A4 inducer, a similar interaction can be expected. An alternative hypnotic agent that is not a
substrate of CYP3A4 should be considered in patients receiving rifampin (Prod Info SONATA(R) oral capsules, 2007).
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of carbamazepine, a potent CYP3A4 inducer, and zaleplon may result in decreased 
zaleplon levels and efficacy. Consider using an alternative hypnotic agent that is not a substrate of CYP3A4 in patients
receiving rifampin (Prod Info SONATA(R) oral capsules, 2007). 
7)  Probable Mechanism: induction of CYP3A4-mediated zaleplon metabolism by carbamazepine 

 
3.5.1.GG   Ziprasidone 
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1)  Interaction Effect: decreased ziprasidone plasma concentrations 
2)  Summary: Ziprasidone is metabolized primarily by CYP3A4. The concomitant use of carbamazepine (a CYP3A4 inducer) 
200 mg twice daily for 21 days decreased the ziprasidone AUC by approximately 35%. Therefore, caution should be used when 
carbamazepine and ziprasidone are coadministered due to the potential for reduced ziprasidone plasma concentrations (Prod 
Info GEODON(R) oral capsules, IM injection, 2008). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Use caution when prescribing carbamazepine to a patient who takes ziprasidone. Concomitant use of 
carbamazepine and ziprasidone has resulted in decreased ziprasidone plasma concentrations (Prod Info GEODON(R) oral 
capsules, IM injection, 2008). 
7)  Probable Mechanism: induction of CYP3A4-mediated ziprasidone metabolism by carbamazepine 

 
3.5.1.GH   Zotepine 

1)  Interaction Effect: decreased zotepine plasma concentrations 
2)  Summary: Carbamazepine enhances the metabolism of zotepine by induction of the hepatic microsomal enzyme system. 
This may result in lower plasma levels of zotepine (Prod Info Nipolept(R), 1994). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor the patient carefully and increase the dose of zotepine if necessary. 
7)  Probable Mechanism: hepatic microsomal enzyme induction 

 
3.5.2   Drug-Food Combinations 

 
3.5.2.A   Grapefruit Juice 

1)  Interaction Effect: increased carbamazepine bioavailability 
2)  Summary: Grapefruit juice increased the peak concentration, trough concentration, and area under the concentration
curve of carbamazepine by 40.4%, 39.2%, and 40.8%, respectively, during a randomized crossover study. Carbamazepine is 
metabolized in the liver to the active metabolite 10,11-epoxide by cytochrome P450 3A4 enzymes. Grapefruit juice inhibits this 
metabolic pathway, causing an increase in the bioavailability of carbamazepine. Because of the narrow therapeutic
carbamazepine, patients should be advised to avoid the consumption of grapefruit juice (Garg et al, 1998a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving carbamazepine therapy should be instructed to avoid grapefruit juice consumption.
7)  Probable Mechanism: inhibition by grapefruit juice of cytochrome P450 3A-mediated carbamazepine metabolism
8)  Literature Reports 

a)  Ten hospitalized epileptic patients who had been receiving carbamazepine 200 mg three times daily for the previous 
three to four weeks received 300 mL of grapefruit juice or water with their morning dose of carbamazepine. Steady
maximum concentration (Cmax) and minimum concentration (Cmin) values of carbamazepine increased from 6.55 mcg/mL 
to 9.2 mcg/mL and from 4.51 mcg/mL to 6.28 mcg/mL, respectively, in the presence of grapefruit juice. The area under the 
concentration-time curve (AUC) from 0 to 8 hours also increased from 43.99 mcg/h/mL to 61.95 mcg/h/mL. These results 
indicate that grapefruit juice does inhibit the metabolism of carbamazepine in epileptic patients (Garg et al, 1998). 

 
3.5.3   Drug-Lab Modifications 

Perphenazine measurement 

Tricyclic antidepressant measurement 

 
3.5.3.A   Perphenazine measurement 

1)  Interaction Effect: false increases in perphenazine levels 
2)  Summary: Carbamazepine was reported to cause false increases in perphenazine levels when measured by HPLC with a 
Beckman Ultrasphere ODS 3 mcm particle, 4.6 x 75 mm column using the method of Larson (with modifications) in a single 
patient (Spigset et al, 1994). Retention times were indistinguishable for the two drugs, resulting in a greater than
overestimation of the perphenazine concentration. Serendipitous changing of the column to a Nucelosil C18 5 mcm particle, 4.6 
x 150 mm column adequately resolved the two peaks. All HPLC perphenazine assay methods should be evaluated for 
carbamazepine interference. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: All HPLC perphenazine assay methods should be evaluated for carbamazepine interference.
7)  Probable Mechanism: perphenazine assay interference 
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3.5.3.B   Tricyclic antidepressant measurement 
1)  Interaction Effect: false positive tricyclic antidepressant assay results with serum fluorescence-polarized immunoassay
2)  Summary: Because carbamazepine is structurally similar to tricyclic antidepressants (TCAs), it can interfere with serum 
fluorescence-polarized immunoassays for TCAs, causing falsely positive results. Carbamazepine does not interfere with urine 
enzyme-linked immunoassays for TCAs, as they are much less sensitive than the serum assays. In the event of a positive TCA 
assay with no history of TCA use, gas chromatography/mass spectrometry (GC/MS) should be considered to confirm or rule out 
TCA toxicity (Saidinejad et al, 2007). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: established 
6)  Clinical Management: The molecular structural similarity of carbamazepine to tricyclic antidepressants (TCAs) can lead to 
falsely positive results with the serum fluorescence-polarized immunoassay but not the less sensitive urine enzyme
immunoassay. When an assay is positive for TCAs and there is no history of TCA use, gas chromatography/mass spectrometry
(GC/MS) should be considered, as they are specific enough to differentiate between TCAs and structurally similar compounds 
(Saidinejad et al, 2007). 
7)  Probable Mechanism: molecular structural similarity of carbamazepine to the tricyclic antidepressant class
8)  Literature Reports 

a)  A cross-sectional study of pediatric patients (n=52) taking carbamazepine or oxcarbazepine showed evidence that 
carbamazepine significantly interferes with the serum fluorescence-polarized immunoassay for tricyclic antidepressants 
(TCAs), but does not interfere with the urine enzyme-linked immunoassay for TCAs. Patients aged 3 to 18 years who had 
been prescribed carbamazepine or oxcarbazepine and needed routine laboratory testing were enrolled in the
were also excluded if they had used TCAs or a structurally similar compound other than the medications of interest within a 
week prior to the study. The investigators used the TCA screening serum and urine assays, measured serum 
carbamazepine or oxcarbazepine metabolite levels, and then performed gas chromatography/mass spectrometry (GC/MS) 
to confirm or rule out the presence of TCAs in the serum. Thirteen of 33 patients on carbamazepine had a positive result on 
the serum assay, which had a positive cutoff of 50 micrograms per liter (mcg/L). All of the patients had a carbamazepine 
level within therapeutic range (4 to 12 mcg/L), but 12 of the 13 patients with carbamazepine levels of 8 mcg/L or
positive serum assay results. Linear regression showed a significant dose-dependent relationship between serum 
carbamazepine levels and the quantity of TCAs detected (p less than 0.0001). The investigators estimated that for every 
mcg/L of carbamazepine present in the serum, the assay detected 4.2 mcg/L of TCAs. Urine assays had a positive cutoff of
150 mcg/L, as recommended by the manufacturer, and there were no positive results in patients taking either 
carbamazepine or oxcarbazepine.(Saidinejad et al, 2007). 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Therapeutic 
1)  Laboratory Parameters 

a)  Monitor blood concentrations of carbamazepine is recommended to optimize therapeutic effect and reduce the risk of toxicity 
(Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended
tablets, 2007). 
b)  The usual adult therapeutic levels are between 4 and 12 micrograms/milliliter (Warner et al, 1998; Yukawa, 1996).
c)  Levels drawn during the first few weeks of therapy should be cautiously interpreted, due to induction of enzymes.
d)  Routine monitoring of the epoxide metabolite may also be required during carbamazepine therapy, as serum 
carbamazepine levels alone may not be adequate to detect toxicity in some patients. Total serum carbamazepine
epoxide serum levels above 9 micromol/L are associated with greater side effects than lower levels (Patsalos et al,
e)  Therapeutic levels for therapy of neuralgias have been reported to be 2 to 7 micrograms/milliliter (HPLC) (Moosa et al, 
1993). 

2)  Physical Findings 
a)  EPILEPSY 

1)  Monitor patients for reduction in seizure frequency. 
b)  NEUROLOGICAL PAIN SYNDROMES 
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1)  Monitor patients for improvement in pain of trigeminal neuralgia and other neurological syndromes. 
B)  Toxic 

1)  Laboratory Parameters 
a)  High-resolution human leukocyte antigen-B*1502 (HLA-B*1502) typing in Asian patients including South Asian Indians 
should be performed due to a strong correlation between the risk of developing serious and sometimes fatal dermatologic 
reactions (including Stevens-Johnson syndrome and toxic epidermal necrolysis) and the presence of HLA-B*1502 allele (Prod 
Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended
tablets, 2007; US Food and Drug Administration, 2007). 

1)  Prevalence of HLA-B*1502 allele 
a)  Human leukocyte antigen-B*1502 (HLA-B*1502) allele is common in Asians including South Asian Indians. The 
prevalence of HLA-B*1502 is not known for all regions of Asia. The following are known HLA-B*1502 positive 
prevalence rates in some regions of Asia: greater than 15% in Hong Kong, Thailand, Malaysia, and parts of the 
Philippines; about 10% in Taiwan; 4% in North China; 2% to 4% in South Asians, including Indians but may be higher 
in some groups; and less than 1% in Japan and Korea. Individuals not of Asian origin (eg, Caucasians, African
Americans, Hispanics, and Native Americans) generally are not HLA-B*1502 positive (Prod Info TEGRETOL(R) oral 
chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007; US 
Food and Drug Administration, 2007). 

b)  Perform complete blood counts including platelets, and possibly reticulocytes and serum iron before therapy and monitor 
periodically (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)
release oral tablets, 2007). 

1)  If significant bone marrow depression develops, the manufacturer recommends the following (Prod Info TEGRETOL(R) 
oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007):

a)  Stop drug 
b)  Perform daily CBC, platelet, and reticulocyte counts 
c)  Do bone marrow aspiration and trephine biopsy and repeat as necessary to monitor recovery 
d)  Other specific studies that might help include: white cell and platelet antibodies, (59)Fe-ferrokinetic
peripheral blood cell typing, cytogenetic studies on marrow and peripheral blood, bone marrow culture studies for 
colony-forming units, hemoglobin electrophoresis for A(2) and F hemoglobin, and serum folic acid and B12 levels.

c)  Hepatic function tests (AST, alkaline phosphatase) should be conducted prior to and periodically during therapy (Prod Info 
TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral
2007). 
d)  Baseline and periodic monitoring of renal function tests (complete urinalysis and BUN) is recommended due to the risk of 
renal dysfunction (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)
extended-release oral tablets, 2007). 
e)  Monitor serum sodium due to the risk of hyponatremia (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 
2007). 
f)  Conduct periodic thyroid function tests at the physician's discretion during therapy as thyroid levels may be decreased (Prod 
Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended
tablets, 2007) 

2)  Physical Findings 
a)  Observe patients for hypersensitivity reactions who previously experienced this reaction to anticonvulsants including 
phenytoin and phenobarbital (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info
(R)-XR extended-release oral tablets, 2007). 
b)  Due to the potential of serious and sometimes fatal dermatologic reactions, carefully observe patients for signs and 
symptoms of Stevens-Johnson syndrome and toxic epidermal necrolysis (Prod Info TEGRETOL(R) oral chewable tablets, 
tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007). 
c)  Baseline and periodic eye examinations, including slit-lamp, funduscopy, and tonometry, are recommended. Many 
phenothiazines and related drugs have been shown to cause eye changes (Prod Info TEGRETOL(R) oral chewable tablets, 
tablets, suspension, 2007; Prod Info TEGRETOL(R)-XR extended-release oral tablets, 2007). 
d)  Monitor patients with a mixed seizure disorder, including atypical absence seizures, for the potential increased risk of 
generalized convulsion (Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007; Prod Info TEGRETOL(R)
XR extended-release oral tablets, 2007). 
e)  Activation of latent psychosis is a possibility due to the relationship between carbamazepine and tricyclic compounds (Prod 
Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007). 
f)  Confusion or agitation in the elderly is a possibility due to the relationship between carbamazepine and tricyclic compounds 
(Prod Info TEGRETOL(R) oral chewable tablets, tablets, suspension, 2007). 
g)  Data reviewed by the US Food and Drug Administration suggest an increased risk of suicidal behavior or ideation may exist 
in patients receiving therapy with antiepileptic drugs (AEDs). The increased risk of suicidality was noted at 1 week after starting 
an AED and continued to at least 24 weeks. Patients treated for epilepsy, psychiatric disorders, or other conditions were all
an increased risk for suicidality compared to placebo. Closely monitor patients treated with AEDs for emergence or worsening 
of depression, suicidality, and other unusual changes in behavior, which may include symptoms such as anxiety, agitation, 
hostility, mania, and hypomania (US Food and Drug Administration, 2008). 

 
 4.2   Patient Instructions 

A)  Carbamazepine (By mouth) 
Carbamazepine 
 
Treats different types of seizures. Also used to treat nerve pain and bipolar disorder, also known as manic-depressive illness.
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When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to carbamazepine or to certain medicines for depression such 
as amitriptyline, desipramine, imipramine, protriptyline, and nortriptyline. You should not use this medicine if you have ever had 
bone marrow depression (low blood counts). Do not use this medicine if you are using nefazodone (Serzone®) or have used an 
MAO inhibitor (MAOI) such as selegiline (Eldepryl®), isocarboxazid (Marplan®), phenylzine (Nardil®), or tranylcypromine 
(Parnate®) within the past 14 days. Do not use this medicine if you are pregnant. 
 
How to Use This Medicine: 
Long Acting Capsule, Liquid, Tablet, Chewable Tablet, Long Acting Tablet 

Your doctor will tell you how much of this medicine to use and how often. Do not use more medicine or use it more
your doctor tells you to. 
It is best to take this medicine with food or milk. 
Swallow the extended-release tablet or extended-release capsule whole. Do not crush, break, or chew it. Do not
extended-release tablet that is cracked or chipped. 
If you cannot swallow the extended-release capsule, you may open it and pour the medicine into a small amount of soft food 
such as pudding, yogurt, or applesauce. Stir this mixture well and swallow it without chewing. 
The chewable tablet must be chewed before you swallow it. 
Measure the oral liquid medicine with a marked measuring spoon, oral syringe, or medicine cup. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next dose, wait until 
then to use the medicine and skip the missed dose. Do not use extra medicine to make up for a missed dose.

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after you have finished 
your treatment. You will also need to throw away old medicine after the expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, and herbal 
products. 

There are many other drugs that can interact with carbamazepine. Make sure your doctor knows about all other medicines
are using. Some medicines that can interact include heart medicines, blood pressure medicines, seizure medicines, 
antidepressants, pain medicines, cancer medicines, steroids, and medicines to treat infections, including HIV or AIDS 
medicines. Also tell your doctor if you are using cimetidine (Tagamet®), haloperidol (Haldol®), levothyroxine (Levoxyl
nicotinamide, praziquantel (Biltricide®), risperidone (Risperdal®), theophylline (Theo-Dur®), ziprasidone (Geodon
thinner such as warfarin (Coumadin®). 
Birth control pills, implants, or shots will not work while you are using this medicine. To keep from getting pregnant,
form of birth control such as condoms or a diaphragm with contraceptive foam or jelly. 
Do not eat grapefruit or drink grapefruit juice while you are using this medicine. 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and allergy medicine, 
narcotic pain relievers, and sedatives. 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Using this medicine while you are pregnant can harm your unborn baby. Use an effective form of birth control to keep
getting pregnant. If you think you have become pregnant while using the medicine, tell your doctor right away.
Make sure your doctor knows if you are breastfeeding, or if you have glaucoma, liver disease, kidney disease, blood disease, 
heart or heart rhythm problems, or if you have ever had a mental illness or an inherited disease such as porphyria. Tell
doctor if you have had an allergic reaction to any other medicines (especially seizure medicines). 
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease your dose before 
stopping it completely. 
Your doctor will need to check your blood or urine at regular visits while you are using this medicine. Be sure to keep all 
appointments. 
Make sure any doctor or dentist who treats you knows that you are using this medicine. This medicine may affect the results of 
certain medical tests. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that could be dangerous if 
you are not alert. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, chest tightness, 
trouble breathing. 
Blistering, peeling, red skin rash. 
Change in how much or how often you urinate. 
Chest pain, fast or uneven heartbeat. 
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Dark-colored urine or pale stools. 
Fever, sore throat, or sores in your mouth. 
Lightheadedness or fainting. 
Nausea, vomiting, loss of appetite, or pain in your upper stomach. 
Problems with balance, walking, or speech. 
Shortness of breath, cold sweat, and bluish-colored skin. 
Swelling in your hands, ankles, or feet. 
Unusual bleeding, bruising, or weakness. 
Yellowing of your skin or the whites of your eyes. 

 
If you notice these less serious side effects, talk with your doctor: 

Anxiety, confusion, depression, restlessness, or agitation. 
Diarrhea, constipation, or upset stomach. 
Dizziness, drowsiness or unsteady on your feet. 
Dry mouth. 
Headache or back pain. 
Vision changes. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Carbamazepine is considered the drug of first choice with the least toxicity for treating partial seizures with or without secondary 
generalization (Herman & Pedley, 1998). Carbamazepine should not be used for absence seizure since an exacerbation of seizures may 
occur (Parker et al, 1998). 
B)  In comparison with phenobarbital, phenytoin, and primidone, carbamazepine appears to have the least effect on cognitive function 
and behavioral disturbances (Trimble, 1988). 
C)  Carbamazepine is the drug of choice for trigeminal neuralgia and is considered a drug of choice for bipolar disorder.
D)  Carbamazepine should be included on the hospital formulary. 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  SUMMARY 

a)  Carbamazepine is an anticonvulsant chemically related to imipramine; its mechanism of action in preventing seizures 
remains unclear but may involve reduction of polysynaptic responses and blocking the post-tetanic potentiation. In
models, carbamazepine reduces pain by stimulation of the infraorbital nerve. In addition, the drug may depress thalamic 
potential and bulbar and polysynaptic reflexes (Prod Info Tegretol(R), 2002a). 

2)  Carbamazepine is a dibenzoazepine iminostilbene derivative, which has shown to be an effective anticonvulsant, especially in 
patients not responding to other anticonvulsant therapy. Carbamazepine has been shown effective in <GENERALIZED TONIC
CLONIC SEIZURES>, COMPLEX PARTIAL SEIZURES, and SIMPLE PARTIAL SEIZURES, as well as those representing 
secondary generalization (Troupin et al, 1974; Penovich & Morgan, 1976; Anon, 1975). True ABSENCE SEIZURES and INFANTILE 
SPASMS have not responded well although atypical absence seizures have been more responsive (Troupin et al, 1974).
3)  Carbamazepine possesses psychotropic effects. Carbamazepine is less sedating than most anticonvulsants (Troupin et al, 
1974). The drug elevates mood in some depressed patients with epilepsy and is considered a drug of choice for bipolar disorder.
4)  Although effective in psychiatric disorders, carbamazepine does not have a neurochemical profile resembling that of classic 
antipsychotics. Data suggest, however, that carbamazepine may decrease dopamine turnover without directly blocking
receptors (Post et al, 1986). 

B)  REVIEW ARTICLES 
1)  The treatment of seizures have been reviewed; these include treatment of first seizure and status epilepticus (Willmore, 1998), 
treatment of the elderly (Rowan, 1998), and management of epilepsy in adults (Feely, 1999; Mattson, 1998). Pediatric seizure 
management has also been reviewed (Wolf et al, 1998; Pellock, 1998). 
2)  With the addition of the newer antiepileptic drugs, polypharmacy in epilepsy is being revisited (Schneiderman, 1998; Guberman, 
1998). 
3)  Carbamazepine prophylaxis for bipolar disorder has been reviewed (Keck et al, 1998; Post et al, 1997). 
4)  A review of the metabolism of carbamazepine is presented (Eichelbaum et al, 1985c). 
5)  Reviews of the use of carbamazepine in children are available (Gilman, 1991; Seetharam & Pellock, 1991). 
6)  The treatment and prophylaxis of facial neuralgias has been reviewed (Diener et al, 1994). 
7)  Drug-interactions of antidepressants are reviewed in German language (Zapotoczky & Simhandl, 1995). 

 
 4.5   Therapeutic Uses 

Aggressive behavior 

Agitation - Brain injury 

Agitation - Dementia 
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Alcohol withdrawal syndrome 

Apraxia 

Behavioral syndrome - Mental retardation 

Benzodiazepine withdrawal 

Bipolar I disorder, acute manic and mixed episodes 

Chorea 

Chronic paroxysmal hemicrania - Tic disorder 

Cocaine dependence 

Dementia 

Depression 

Diabetes insipidus 

Diaphragmatic tic 

Dystonia 

Encephalitis due to human herpes simplex virus; Adjunct 

Epilepsy, Partial, generalized, and mixed types 

Erythrodermic psoriasis 

Facial spasm 

Glossopharyngeal neuralgia 

Hiccoughs, Intractable 

Huntington's disease 

Migraine; Prophylaxis 

Multiple sclerosis, Sensory symptoms 

Myoclonus 

Myokymia 

Neuralgia 

Neurogenic pain 

Neuropathy, General 

Obsessive-compulsive disorder 
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Obsessive compulsive personality disorder 

Pain 

Panic disorder 

Phantom limb syndrome 

Polyradiculoneuropathy 

Postherpetic neuralgia 

Posttraumatic stress disorder 

Psychotic disorder 

Restless legs syndrome 

Schwartz-Jampel syndrome 

Subacute sclerosing panencephalitis 

Tabes dorsalis 

Temporal lobectomy behavior syndrome 

Tinnitus 

Trigeminal neuralgia 

Trigeminal trophic syndrome 

Uremic neuropathy 

 
4.5.A   Aggressive behavior 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Possibly effective for aggression (Coons, 1992; Yatham & McHale, 1988) 
3)  Adult: 

a)  Case reports of CARBAMAZEPINE 300 to 800 milligrams daily were reported effective in the treatment of AGGRESSIVE 
BEHAVIOR (Coons, 1992; Yatham & McHale, 1988). 

 
4.5.B   Agitation - Brain injury 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

May be safe and effective for the treatment of post-traumatic agitation, but the response is inconsistent (Azouvi et
3)  Adult: 

a)  Post-traumatic agitated behaviors, particularly irritability and disinhibition, were effectively treated with carbamazepine in 10 
patients severe CLOSED-HEAD INJURY. In this prospective, open trial, patients (mean age 34 years) received carbamazepine 
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200 milligrams (mg) per day, increased by 200 mg increments until 600 to 1200 mg/day was reached. Behavioral assessments,
including the Neurobehavioral Rating Scale-revised (NRS-R) and the Agitated Behavior Scale (ABS) were performed at 
baseline and every 2 weeks during treatment. Significant improvement in scores of both tools was observed at the first 2
assessment (p=0.02 for both), but considerable interindividual variability was observed. Five patients demonstrated a greater 
than 50% improvement in NRS- R score, while 3 showed a 25% to 43% improvement, and 2 patients showed no improvement
during the study period. Adverse effects consisted of drowsiness, for which the dose was reduced, and 1 case of a severe 
allergic cutaneous reaction requiring drug withdrawal (Azouvi et al, 1999). 

 
4.5.C   Agitation - Dementia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in the treatment of hyperactivity, psychomotor restlessness, and agitation associated with dementia (Essa,
3)  Adult: 

a)  In a 6-week, randomized, parallel-group study, carbamazepine was more effective than placebo in patients with agitation 
and aggression associated with dementia (Tariot et al, 1998); however following DRUG WITHDRAWAL, agitated and
aggressive behavior returned to baseline levels (Tariot et al, 1999). At multiple nursing home sites, patients received either 
carbamazepine (n=27) or placebo (n=24). The modal carbamazepine dose at 6 weeks was 300 milligrams/day and a mean 
serum level of 5.3 micrograms/milliliter was achieved. Mean total Brief Psychiatric Rating Scale decreased by 7.7
carbamazepine group and 0.9 for the placebo group. The Clinical Global Impression ratings showed improvement in 77% of the
patients taking carbamazepine and 21% of those taking placebo. Staff perception of the extra time required to attend to 
behavioral problems also significantly decreased in the carbamazepine group as compared to placebo. The study was 
terminated after a planned interim analysis showed that carbamazepine provided more benefit than placebo (Tariot et al,
An additional open treatment period of 12 weeks was undertaken to examine long-term efficacy and safety and to identify 
patterns of behavioral response. Behaviors were assessed at 6, 9, 15, and 21 weeks. Evaluations performed at the end of the 
washout period demonstrated that scores for agitation and aggression were no different from untreated baseline scores, while 
those assessing anxiety, depression, psychosis, and cognitive function were similar to those following 6 weeks of
carbamazepine treatment. Longer treatment with carbamazepine produced similar benefits regarding aggressive and agitated 
behaviors, as well as improvements in other psychopathologic behaviors. Over the 21 weeks of study, 26 patients withdrew 
from participation for the following reasons: adverse effects (11), administrative reasons (12), lack of efficacy (2),
oral medications (1). Only 1 adverse effect, ataxia, was possibly related to carbamazepine treatment. Ongoing therapy was 
generally well tolerated (Tariot et al, 1999). 
b)  CARBAMAZEPINE 200 to 1000 milligrams daily was useful in the treatment of agitation in 6 of 9 patients with Alzheimer's 
disease (Gleason & Schneider, 1990). Corresponding serum concentrations ranged from 2.3 to 9.6 micrograms/milliliter. 
Overall improvement was greatest in agitation and hostility; some improvement was also seen in tension and
uncooperativeness. Clinical improvement was generally seen within 2 to 4 weeks following the start of treatment.
c)  CARBAMAZEPINE was reported effective in the treatment of assaultive and aggressive behavior in patients with 
DEMENTIA in a small study involving 8 ambulatory male patients (Patterson, 1987). The drug was given in doses of 200 
milligrams (mg) 3 times daily for 1 day, followed by 200 mg orally 4 times daily for the second day; subsequent doses were
administered to achieve serum levels of 8 to 12 micrograms/milliliter. The number of assaults decreased significantly during 
CARBAMAZEPINE therapy (by more than 50%); assaultive behavior was also considered to be less intense and of shorter 
duration. 

 
4.5.D   Alcohol withdrawal syndrome 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

May prove useful in the treatment of anxiety, dysphoria, somatization, and other signs of alcohol abstinence
(Flygenring et al, 1984; Agricola et al, 1982; Wilbur & Kulik, 1981). 

See Drug Consult reference: DRUG THERAPY OF ETHANOL WITHDRAWAL 
3)  Adult: 

a)  In an open trial of approximately 100 patients, CARBAMAZEPINE was found to be effective in relieving anxiety and distress 
associated with acute alcohol withdrawal syndromes (Poutanen, 1979). 

 
4.5.E   Apraxia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 
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See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Apraxia may respond to carbamazepine therapy (Naqvi et al, 1998) 
3)  Pediatric: 

a)  In a case series, carbamazepine was useful in treating 3 patients with apraxia and new-onset partial seizures (Naqvi et al, 
1998). Seven children (2 to 12 years old) with either oral motor apraxia or ocular motor apraxia received carbamazepine 7 to 20 
milligrams/kilogram/day. Responders had interictal epileptiform discharges on EEG while non-responders (n=4) were without
seizures and had non-epileptiform EEG findings. 

 
4.5.F   Behavioral syndrome - Mental retardation 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in the treatment of overactive, severely mentally handicapped patients (Reid et al, 1981) 
3)  Adult: 

a)  CARBAMAZEPINE was used for behavioral disorders including aggression, self-injurious behavior, hyperactivity, and 
tantrums in 76 chronically institutionalized mentally retarded individuals previously unresponsive to other medications. Thirty 
patients demonstrated nearly complete resolution of symptoms and 10 showed some improvement. Previously diagnosed 
seizure disorders or underlying electroencephalogram abnormalities were noted in 27 of the 30 responders. The utility of this 
study is limited due to the lack of psychiatric diagnosis and the failure to distinguish among "behavior disorders" (Langee, 
1989). 

 
4.5.G   Benzodiazepine withdrawal 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Possibly useful in the treatment of benzodiazepine withdrawal (Ries et al, 1989; Klein et al, 1986) 
3)  Adult: 

a)  CARBAMAZEPINE in doses of 400 to 800 milligrams daily was reported effective in treating withdrawal from 
benzodiazepines (CHLORDIAZEPOXIDE, ALPRAZOLAM, DIAZEPAM, CLONAZEPAM) in a small open study (Ries et al, 
1989; Klein et al, 1986). Controlled studies are required to confirm these findings. 

 
4.5.H   Bipolar I disorder, acute manic and mixed episodes 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes ( Extended release formulation); Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Indicated for the treatment of acute manic and mixed episodes associated with bipolar I disorder (Prod Info
extended release capsules, 2004) 
Effective in the acute and prophylactic treatment of bipolar affective disorder  
Effective in bipolar patients who have shown no response to LITHIUM therapy  
In combination with LITHIUM may be effective when either or both agents alone have failed 

3)  Adult: 
a)  Therapy with carbamazepine extended-release (ER) capsules was more effective than placebo in the treatment of acute 
manic and mixed episodes in patients with bipolar disorder. In two randomized, double-blind, multicenter, flexible
patients diagnosed with bipolar I disorder with manic or mixed episodes received carbamazepine ER (titrated to a dosage
of 400 to 1600 milligrams (mg)/day, given twice daily in divided doses) or placebo for 3 weeks. The mean carbamazepine ER 
dose during the last week of treatment was 952 mg/day in the first study and 726 mg/day in the second study. In both studies, 
Young Mania Rating Scale scores from baseline to endpoint were significantly more reduced in carbamazepine
patients as compared with those who received placebo (Prod Info Equetro(TM) extended release capsules, 2004).
b)  In a double-blind study in 52 bipolar patients, lithium and carbamazepine had a roughly equal but less than adequate 
prophylactic efficacy in overall bipolar illness (Denicoff et al, 1997a). Patients were randomly assigned to 1 year of treatment 
with lithium or carbamazepine, and then crossed over to the other drug in the second year. During a third year, patients 
received a combination of the 2 drugs. A marked or moderate improvement occurred in 33% of patients receiving lithium and 
31% of patients receiving carbamazepine and 55% of those receiving the combination. Lithium, however, was superior in the 
prophylaxis of mania (no mania experienced by 11% on lithium, 4% on carbamazepine, and 33% on combination therapy; p 
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less than 0.01). The combination of lithium and carbamazepine was better than monotherapy in rapid cyclers (p less than
c)  The addition of LITHIUM CARBONATE (plasma levels, 0.7 to 1.2 milliequivalents/liter) to CARBAMAZEPINE
to 1500 milligrams daily) was reported effective in improving MANIA in 6 of 7 patients previously refractory to LITHIUM
alone. These patients were also refractory to several weeks of CARBAMAZEPINE therapy (Kramlinger & Post, 1989). These 
data support previous studies suggesting that some manic patients may respond to a combination of LITHIUM and 
CARBAMAZEPINE, but not to each agent alone (Woods, 1986). 
d)  CARBAMAZEPINE was effective as an adjunctive medication in the treatment of 11 of 13 patients with treatment resistant 
affective disorders including LITHIUM nonresponders. CARBAMAZEPINE was used in combination with neuroleptic medication 
as well as with LITHIUM CARBONATE. Four patients were judged to have had markedly effective responses, 4 showed an 
effective response and in 4 there was a slightly effective response. The mean daily dose varied from 300 to 1300
(Kwamie et al, 1984). 

 
4.5.I   Chorea 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category C; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in the treatment of chorea 
3)  Adult: 

a)  CARBAMAZEPINE 15 to 24 milligrams/kilogram/day orally (plasma levels, 6.5 to 8.8 micrograms/milliliter) was reported to 
be effective in the treatment of NONHEREDITARY CHOREA in 5 patients (Roig et al, 1988). Chorea was caused
streptococcal infection in 2 patients and head injury in 1 other; the cause in the remaining 2 patients could not be elucidated. 
Clinical improvement was observed within 4 to 15 days after initiation of CARBAMAZEPINE treatment. Side effects were not 
observed in 4 patients during 3 months to 36 months therapy. In one patient, withdrawal of the drug was required secondary to 
an allergic cutaneous reaction after 17 days. More studies are required to evaluate the efficacy of CARBAMAZEPINE
b)  CARBAMAZEPINE has been reported to be effective in the treatment of benign dominant hereditary chorea in 2
mother and daughter). Both showed decreased involuntary movements and functional improvement and felt subjectively 
quieter. Doses of CARBAMAZEPINE were 250 milligrams (mg) (3.5 mg/kilogram) daily in the child and 400 mg daily in the 
mother (Roulet & Deonna, 1989). 

4)  Pediatric: 
a)  Carbamazepine was found to be safe and effective in the treatment of choreic movements in 17 pediatric patients (59% 
female; 10.9 +/- 2.4 years-old) with SYDENHAM'S CHOREA in an open-label trial. The children received 15 milligrams per
kilogram per day of carbamazepine. Onset of clinical improvement was 7.4 +/- 8.2 days; time to complete remission of choreic 
movements was 6.7 +/- 6.3 weeks; and the duration of treatment was 5.0 +/- 2.4 months. There was a recurrence rate of 17.6% 
and no adverse drug events were reported during the trial (Genel et al, 2002). 
b)  A prospective case series of 10 children with RHEUMATIC CHOREA found low-dose CARBAMAZEPINE to be safe and 
effective (Harel et al, 2000). Ages of the children ranged from 7 to 16 years; 9 children in the cohort had Sydenham's chorea 
with concomitant carditis and 1 child had antiphospholipid antibody syndrome that evolved to systemic lupus erythematosus. 
Dosing of carbamazepine was 4 to 10 milligrams/kilogram daily (associated plasma concentrations were 2.8 to 8.2
micrograms/milliliter). Initial improvement was observed within 2 to 14 days. Chorea disappeared in 7 children in 2 to 4 weeks, 
and in all patients within 12 weeks. Treatment duration was 1 to 15 months. Symptoms recurred in 3 patients and resolved with 
retreatment. One patient experienced a treatment-related side effect, a maculopapular rash that responded to antihistamines.

 
4.5.J   Chronic paroxysmal hemicrania - Tic disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

INDOMETHACIN and CARBAMAZEPINE may be beneficial for treatment of chronic paroxysmal hemicrania
based on anecdotal evidence (Martinez-Salio et al, 2000) 

3)  Adult: 
a)  A 52-year-old man suffering from chronic paroxysmal hemicrania- tic syndrome (CPS-tic) was successfully treated with 
INDOMETHACIN and CARBAMAZEPINE . The patient initially presented with a 2-month history of headache described as a
severe, sharp, or stabbing pain behind the right eye and temporal area, with attacks occurring 5 to 8 times a day and lasting 2 
to 15 minutes. During the attacks, he also experienced ipsilateral lacrimation, nasal congestion, and rhinorrhea. CHRONIC 
PAROXYSMAL HEMICRANIA (CPH) was diagnosed. Indomethacin 25 milligrams (mg) 3 times a day brought
complete relief. Some months later (indomethacin had been terminated after 6 months), he developed brief electric shock
pains spreading from his right jaw to his right ear, that were triggered by talking, chewing, or touching the affected area. These 
shock-like pains were diagnosed as TRIGEMINAL NEURALGIA. Indomethacin was tried unsuccessfully. CARBAMAZEPINE 
200 mg 3 times a day brought complete relief in 24 hours. Two months later (with continuing use of carbamazepine), the
type of headache (CPH) returned. Again indomethacin provided complete response. One month later, he successfully 
discontinued indomethacin, and carbamazepine was slowly tapered off. At 3-months follow-up, the patient was recurrence
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(Martinez-Salio et al, 2000). 
 
4.5.K   Cocaine dependence 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in reducing cocaine craving and assisting in maintaining cocaine abstinence 
3)  Adult: 

a)  In a 12-week, randomized, double-blind, placebo-controlled study, carbamazepine reduced the duration and intensity of 
craving episodes but had little impact on frequency of urges (Halikas et al, 1997). Patients (n=183) were randomized
placebo, carbamazepine 400 milligrams (mg), or 800 mg daily (31% of patients randomized completed the study.) Higher serum
carbamazepine levels were associated with lower rates of positive cocaine urinalysis (p=0.004), fewer days of self
cocaine use (p=0.014), shorter craving duration (p less than 0.001), and greater overall therapeutic effect (p=0.028).
b)  CARBAMAZEPINE 200 to 400 milligrams daily was reported to be effective in reducing COCAINE craving and in 
maintaining COCAINE abstinence in 1 small study (Halikas et al, 1989). Similar results were reported in placebo
crossover studies for the treatment of crack cocaine use (Halikas et al, 1992; Halikas et al, 1991). CARBAMAZEPINE levels of 
more than 4 micrograms/milliliter were associated with greater improvement. 

 
4.5.L   Dementia 

See Drug Consult reference: BEHAVIORAL AND PSYCHOLOGICAL SYMPTOMS OF DEMENTIA 
 
4.5.M   Depression 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Carbamazepine was effective in unipolar depressed patients who had not previously been treated with antidepressants or 
other psychotherapeutic treatments in a double-blind, randomized, placebo-controlled study (n=89) (Zhang et al,
Carbamazepine was effective in the prophylaxis of unipolar depression in an open-label study involving 15 patients 
(Stuppaeck et al, 1994) 
Carbamazepine was effective in patients with depression resistant to other treatment, but the high rate of adverse effects 
may limit its utility (Cullen et al, 1991) 

3)  Adult: 
a)  Carbamazepine was effective in unipolar depressed patients who had not previously been treated with antidepressants or 
other psychotherapeutic treatments in a double-blind, randomized, placebo-controlled study (n=89). Patients (18 to
with a history 2 or more episodes of major depression, no history of mania or hypomania, and currently experiencing an 
episode of depression with a duration of at least 2 weeks, were randomized to immediate release carbamazepine (n=51) or 
placebo (n=38) for 12 weeks. Carbamazepine was started at 300 milligrams/day (mg/day) in 2 divided doses and escalated 
(within 2 weeks) to a maximum of 800 mg/day based on patient response and tolerability. The mean final carbamazepine dose 
was 461.6 +/- 87.7 mg/day. The primary efficacy analysis was based on a modified-intention-to-treat (MITT) population defined 
as all patients who completed at least one post baseline evaluation utilizing the last observation carried forward (LOCF) 
method. Measures of primary efficacy included the Hamilton Rating Scale for Depression (HAMD), the Montgomery
Depression Rating Scale (MADRS), and the Clinical Global Impression-Severity (CGI-S). Clinical response was defined as 
greater than or equal to a 50% reduction in score on the HAMD from baseline to endpoint. Patients in both arms experienced 
symptomatic improvements by week 8 (p less than 0.05 vs baseline), but significant separation in HAMD, MADRS and CGI
results occurred between treatment groups (p less than 0.05). Mean HAMD score improved from 25 at baseline to 8.1 by week 
8 in the carbamazepine arm compared with an improvement from 24 to 13.1 in the placebo arm (p less than 0.05). The 
endpoint clinical response rate of carbamazepine-treated patients was 73.9% (34/46) compared to 45.9% (17/37)
patients (p=0.018). The most frequently reported adverse event was benign leucopenia (30.4%) in the carbamazepine group. 
Four carbamazepine patients discontinued treatment due to intolerable adverse events (3 rash, 1 blurred vision) (Zhang et al, 
2008). 
b)  Carbamazepine was effective in the prophylaxis of unipolar depression in an open-label study involving 15 patients . In this 
study, patients received an initial dose of carbamazepine of 200 milligrams/day (mg/day), slowly increasing to 600 mg/day; the 
final dose was adjusted to maintain a serum level in the lower end of the therapeutic range of 5 to 12 micrograms/milliliter. 
Patients were followed for a period of 5 years. Carbamazepine was beneficial in 11 of 15 (73%) treated patients; 7 of 15
patients were completely free of depressive episodes (Stuppaeck et al, 1994). 
c)  Carbamazepine was effective in patients with depression resistant to other treatment, but the high rate of adverse effects 
may limit its utility. In a retrospective study, 7 of 16 patients. demonstrated moderate to marked improvement; these patients
included those with both psychotic and nonpsychotic depression as well as patients with organic brain disease. Five of the 7 
responders discontinued medication because of rash, hyponatremia, or hepatotoxicity (Cullen et al, 1991). 
d)  Relapse of depression was prevented with carbamazepine prophylaxis in a single patient. Recurrence of symptoms
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appeared within 2 to 4 months of carbamazepine discontinuation. No significant side effects were noted during a 10
(Kobayashi et al, 1988). 

 
4.5.N   Diabetes insipidus 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Induces antidiuresis by releasing antidiuretic hormone 
3)  Adult: 

a)  Seven of 9 patients with diabetes insipidus (1 to 23 years' duration) were successfully treated with CARBAMAZEPINE 600 
to 1200 milligrams daily in divided doses for 7 to 10 days in a controlled study. In 7 patients, there was satisfactory response in 
urine output and fluid intake. Plasma osmolality significantly decreased after 7 days. Upon substituting placebo
symptoms of diabetes insipidus recurred (Wales, 1975). 
b)  Carbamazepine therapy successfully treated a patient's NEPHROGENIC DIABETES INSIPIDUS induced by LITHIUM. The
drug was also effective in the treatment of the patient's affective psychosis (Brook & Lessin, 1983). 
c)  Successful use of CARBAMAZEPINE was described in a 19-year-old black pituitary dwarf with diabetes insipidus since the 
age of 6 (Dindar & Cooper, 1974). Doses of 100 milligrams (mg) twice daily to 200 mg three times daily resulted in reduction of 
urinary output from 3 to 4 liters/day (L/day) to 1.5 L/day. Upon discontinuing therapy, urinary volume increased. The patient was 
successfully maintained at 100 mg twice daily. The patient had previously failed to respond to pituitary snuff, growth hormone, 
and CHLORPROPAMIDE. 
d)  One study investigating the mechanism of ANTIDIURETIC ACTION showed that CARBAMAZEPINE in doses of 200 to 600 
milligrams orally increased plasma ADH from 0.4 micrograms/milliliter (mcg/mL) to 3.8 mcg/mL and increased
from 0.4 to 1.7. Water loading did not inhibit the effects of CARBAMAZEPINE (Kimura et al, 1974). 

 
4.5.O   Diaphragmatic tic 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Successfully treated with carbamazepine in 3 patients (Vantrappen et al, 1992) 
3)  Adult: 

a)  High frequency diaphragmatic flutter characterized by esophageal belching, hiccups, and retching was treated with 
CARBAMAZEPINE 200 to 400 milligrams 3 times daily in 3 patients with long-standing symptoms. All patients demonstrated
complete remission or significant improvement in symptoms and reductions in flutter as demonstrated by electromyography 
(Vantrappen et al, 1992). 

 
4.5.P   Dystonia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Limited data suggests efficacy of CARBAMAZEPINE in dystonia (Geller et al, 1976) 
3)  Adult: 

a)  Successful use of CARBAMAZEPINE in 8 of 8 patients with dystonic symptoms (hereditary torsion dystonia, 4; acquired 
dystonia, 4) has been reported. The drug was given in doses of 300 to 1200 milligrams daily for a period of 4 to 12
was noted that brief episodes of dystonia responded most dramatically and completely, but returned the soonest following
discontinuation of the drug. More sustained tension in dystonia responded more slowly to CARBAMAZEPINE and less 
completely, and required higher doses than brief dystonic episodes. Effectiveness of the dystonias was maintained without loss 
for periods of 4 to 12 months. Although symptoms remained improved for some time after withdrawal in 2 patients, all
eventually relapsed following discontinuation of therapy or when placebo was substituted (Geller et al, 1976).

 
4.5.Q   Encephalitis due to human herpes simplex virus; Adjunct 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
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2)  Summary: 
Stabilized psychiatric sequelae of herpes simplex encephalitis (Vallini & Burns, 1987) 

3)  Adult: 
a)  In 1 case report, carbamazepine 200 milligrams 3 to 4 times daily was effective in stabilizing psychiatric sequelae of herpes 
simplex ENCEPHALITIS in a 62-year-old male. It is unclear if beneficial effects observed were secondary to suppression of the 
mesial temporal seizure activity observed in this patient, or to mood-stabilizing effects of the drug (Vallini & Burns, 1987).

 
4.5.R   Epilepsy, Partial, generalized, and mixed types 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, yes 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Indicated for the following seizure types (Prod Info Tegretol(R), 2002):  
Partial seizures with complex symptomatology (psychomotor, temporal lobe)  
Generalized tonic-clonic seizures (grand mal)  
Mixed seizure patterns which include the above or other partial or generalized seizures  
Not effective against absence seizures (petit mal) 

3)  Adult: 
a)  GENERAL INFORMATION 

1)  Carbamazepine is the drug of choice for the initial treatment of partial seizures with or without secondary generalization 
(Herman & Pedley, 1998a). The drug is ineffective for absence seizures (may actually exacerbate these seizures)
only minimally effective for atonic and myoclonic seizures (Parker et al, 1998a; Troupin et al, 1974a). CARBAMAZEPINE 
as single-agent therapy has been effective in controlling seizures in over 75% of outpatients, reducing seizure frequency by 
more than 75% (Dodson, 1987; Andersen et al, 1983a). Other studies report that CARBAMAZEPINE is as effective as
PHENYTOIN as initial seizure therapy in adults with partial and generalized seizures (Mattson et al, 1985; Ramsay et al, 
1983b). The sustained-release formulation of carbamazepine provides less peak-related adverse effects, improved seizure 
control, and greater compliance (Herman & Pedley, 1998a). 

b)  Following temporal lobectomy for treatment of medically intractable temporal lobe epilepsy, carbamazepine monotherapy 
has been shown to be as effective as multidrug therapy (Kuzniecky et al, 1992). In this study, patients were randomized to 
either carbamazepine or continued on their same multidrug antiepileptic regimen that they were on prior to surgery. Conversion 
to monotherapy was achieved by discontinuing other antiepileptic drugs postoperatively. Carbamazepine serum levels were 
maintained in the range of 6 to 10 micrograms/milliliter. 

4)  Pediatric: 
a)  CARBAMAZEPINE was effective in the treatment of grand mal seizures and psychomotor seizures, and was ineffective 
against absence seizures. Carbamazepine therapy was evaluated in 106 children and adolescents with various types of seizure
disorders (Fischel & Heyer, 1970). Average doses of 15 to 20 milligrams/kilogram/day (mg/kg/d) (100 to 1200 mg/d) were 
administered for an average of 45 months. In 40 patients with grand mal seizures alone, good to excellent results were obtained 
in 21 patients with no response in 14 patients and worsening of seizure control in 5. In 20 patients with psychomotor seizures 
alone, good to excellent results were obtained in 16 patients. The drug was not effective in absence seizures. Of the 106
patients treated, 71 exhibited good to excellent results. Only 6 patients worsened during therapy with CARBAMAZEPINE. In 
this group, 44 patients received other anticonvulsants concurrently with CARBAMAZEPINE. The main side effects in this study 
were initial fatigue, headache, and abdominal pains. 
b)  In 45 patients with chronic complex partial seizures or secondarily generalized tonic-clonic seizures, CARBAMAZEPINE 
monotherapy significantly improved complex-partial seizures regardless of the site of the EEG focus. In patients with 
secondarily generalized seizures, seizures were better controlled in patients with a left-sided vs right-sided EEG focus (Defazio 
et al, 1991). 
c)  Although CARBAMAZEPINE has generally been considered ineffective in absence seizures, one study reported the
of CARBAMAZEPINE in a case of absence seizures unresponsive to ETHOSUXIMIDE or VALPROIC ACID (Bhatia et al, 
1988). 
d)  The successful use of a combination of benzodiazepines and CARBAMAZEPINE in controlling refractory infantile spasms or
myoclonic-astatic seizures in 24 children was reported (Tatzer et al, 1987). During the 5-year follow-up period, 8 children with 
infantile spasms and 4 children with myoclonic seizures became seizure-free; 6 additional children demonstrated a marked 
reduction in seizure frequency. Further controlled studies are required in this area. 
e)  In one study, carbamazepine controlled seizures in 22 of 58 children not adequately controlled on other medications 
(Gamstorp, 1970). An additional 8 children experienced a 75% reduction in seizure frequency. After follow-up of 4 to 12 months, 
19 of the 22 complete responders still remained seizure-free and 5 of the 8 patients maintained a 75% reduction
frequency. Follow-up after 2 to 6.5 years revealed that 13 of 22 patients remained seizure-free, and in 3 of 22 initial responders,
carbamazepine was successfully withdrawn after 5 years. 

 
4.5.S   Erythrodermic psoriasis 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
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Strength of Evidence: Adult, Category C 
See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 

2)  Summary: 
Effective in one case of psoriatic erythroderma (Smith & Skelton, 1996) 

3)  Adult: 
a)  A 29-year-old HIV-1-positive man with a CD4+ T-cell count below 10 cells per cubic millimeter was successfully treated with 
carbamazepine for psoriatic erythroderma. This patient's skin disease had become progressively more difficult to control until 
EXFOLIATIVE ERYTHRODERMA developed. He has continued to take carbamazepine for 1 year without recurrence of 
disease and with no changes in his laboratory values (Smith & Skelton, 1996). Other practitioners have been unable to 
duplicate this response (Redondo & Vazquez-Doral, 1998). 

 
4.5.T   Facial spasm 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in the treatment of HEMIFACIAL SPASM in uncontrolled studies (Alexander & Moses, 1982) 
3)  Adult: 

a)  Efficacy of CARBAMAZEPINE in hemifacial spasm was reported in 3 patients receiving doses of 600 to 1200 milligrams 
daily. These authors reviewed previous reports indicating the efficacy of the drug in over 50% of patients treated. However, 
controlled trials are required to establish the efficacy of the drug as compared to surgical therapies or other medications
(Alexander & Moses, 1982). 

 
4.5.U   Glossopharyngeal neuralgia 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Indicated for glossopharyngeal neuralgia (Prod Info Tegretol(R), 1998) 
3)  Adult: 

a)  CARBAMAZEPINE 600 milligrams daily was effective in the treatment of paroxysms of pain and associated cardiovascular 
symptoms in an 83-year-old woman with glossopharyngeal neuralgia (Saviolo & Fiasconaro, 1987). It is suggested that 
CARBAMAZEPINE may be an alternative to surgical resection of the glossopharyngeal nerve in these patients. However, more 
studies are required to fully evaluate the efficacy of CARBAMAZEPINE in glossopharyngeal neuralgia. 
b)  The efficacy of CARBAMAZEPINE 1200 milligrams daily in controlling paroxysmal pain associated with glossopharyngeal 
neuralgia in a 53-year-old man was reported (Johnston & Redding, 1990). 

 
4.5.V   Hiccoughs, Intractable 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in 1 patient with INTRACTABLE HICCUPS due to multiple sclerosis (McFarling & Susac, 1974)
 
4.5.W   Huntington's disease 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

May alleviate micturitional disturbances in some patients with Huntington's disease (Cochen et al, 2000) 
3)  Adult: 

a)  CARBAMAZEPINE 200 milligrams (mg)/day resolved PRECIPITATE MICTURITIONS and DIURNAL or NOCTURNAL 
INCONTINENCE in 3 male patients (aged 42 to 50 years) with genetically confirmed Huntington's disease (HD). Two other 
patients with severe HD, dementia, and incontinence not characterized as precipitate micturition were not helped by 
carbamazepine therapy. For those benefiting from carbamazepine, micturition difficulties ceased within 2 to 7 days of
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carbamazepine 200 mg/day. Two of these 3 patients failed on 100 mg/day, but were successful when the dose was increased 
to 200 mg/day. None of the patients who responded to carbamazepine had demonstrated seizures. The authors hypothesized 
that carbamazepine may have a direct action on the control center of micturition and defecation (Cochen et al,

 
4.5.X   Migraine; Prophylaxis 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category C; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Carbamazepine has been used for migraine headache prophylaxis 
Studies on the effectiveness of carbamazepine for migraine prophylaxis have produced mixed results 

3)  Adult: 
a)  Carbamazepine was moderately effective in the prophylactic treatment of 51 adult patients with symptoms of migraine 
(Anthony et al, 1972). Carbamazepine 600 milligrams/day was effective in reducing the frequency of migraines in 15
patients. Fifty-three percent of patients experienced side effects (giddiness, ataxia, drowsiness, nausea) and treatment was 
discontinued in 24% of these patients. 
b)  CARBAMAZEPINE was more effective than placebo in a double-blind study of 48 patients with migraine headache. 
CARBAMAZEPINE treatment resulted in improvement in 84.4% of patients as compared to 27.1% of patients receiving 
placebo. Doses of CARBAMAZEPINE were not specified (Rompel & Bauermeister, 1970). 

4)  Pediatric: 
a)  Carbamazepine 10 to 20 milligrams/kilogram/day divided into 2 doses has been used in children for migraine headache 
prophylaxis (Hamalainen, 1998). The dosage should be increased slowly and the patient monitored every 3 months.
monitoring the usual lab values, height and body weight should also be monitored. 

 
4.5.Y   Multiple sclerosis, Sensory symptoms 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in a few patients with PAROXYSMAL DYSARTHRIA and ATAXIA associated with multiple sclerosis
3)  Adult: 

a)  CARBAMAZEPINE was effective 100 milligrams three times daily in a 41-year-old male with multiple sclerosis and attacks of 
loss of control of right arm and leg with burning sensations around the left eye and dysarthria. These attacks stopped abruptly 
following administration of the drug and recurred when the drug was discontinued. Three other patients with multiple sclerosis
(including 1 PHENYTOIN failure) experienced suppression of attacks when CARBAMAZEPINE was administered (Espir & 
Walker, 1967). 
b)  Two patients with multiple sclerosis and paroxysmal dysarthria and ataxia were treated with CARBAMAZEPINE 100
milligrams twice daily (Miley & Forster, 1974). Paroxysmal episodes decreased in both patients within 2 days to 1 week. In 1 
patient, the drug was discontinued after 1 month of therapy with no recurrences seen at a 5 month follow-up. 
c)  CARBAMAZEPINE 400 milligrams daily was effective in alleviating both spontaneous and TONIC SPASMS induced by 
hyperventilation and pain in a 31-year-old man with multiple sclerosis (Honig et al, 1991). 

 
4.5.Z   Myoclonus 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

ACTION MYOCLONUS secondary to acute hypoxia has responded to CARBAMAZEPINE therapy (Hirose et al,
 
4.5.AA   Myokymia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective for the treatment of myokymia based on 1 case report (Kinnett & Keebler, 2001) 
3)  Pediatric: 
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a)  Oral CARBAMAZEPINE successfully prevented painful cramping of the anterior thigh muscles in a 12-year
diagnosed with HEREDITARY MYOKYMIA. Her condition received medical attention when she declined to participate in 
physical education classes due to recurrent cramping. The patient was started on carbamazepine 200 milligrams (mg) twice 
daily. Compared with test results before carbamazepine, endurance time on a treadmill without cramping was
after she began receiving carbamazepine. Strength testing showed improvement in only the hamstring muscles. Due to her
reports of sedation, the dose of carbamazepine was reduced to 100 mg twice a day and gradually increased back to 200 mg 
twice a day. After 2 years, she was slowly weaned off of carbamazepine over 8 weeks, without symptom recurrence. Four years 
later, she was using prednisone for an exacerbation of asthma and the cramping returned. Reintroduction of carbamazepine
brought relief. She received a 2-week course of carbamazepine 100 mg twice daily while being weaned off prednisone. The 
patient continued to do well without carbamazepine (Kinnett & Keebler, 2001). 

 
4.5.AB   Neuralgia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in treating a variety of neuralgias 
3)  Adult: 

a)  Two patients with SUNCT SYNDROME (short-lasting, unilateral, neuralgi-form, headache attacks with conjunctival injection 
and tearing) received relief with carbamazepine therapy (Raimondi & Gardella, 1997). The first patient was a 69
whose moderately painful episodes in the medial right supraciliary area lasted between 15 and 20 seconds approximately 3
times per day. Treatment with carbamazepine 600 milligrams (mg) provided a decrease in intervals between attacks over 2 
months. After 3 months the medication was discontinued with only 2 attacks per week. The second patient was a 48
woman with 6 or 7 attacks of right orbitofrontal area pain which peaked in intensity after 30 seconds followed by a plateau of 
lesser pain for 35 to 120 minutes. She was treated with prednisolone 60 mg for 6 days and then 20 mg for 10 days and
carbamazepine 800 mg/day for 11 weeks. She eventually received complete relief from this regimen. 
b)  CARBAMAZEPINE 200 milligrams (mg) at bedtime was effective in treating the pain associated with MORTON'S 
NEURALGIA in a 79-year-old woman. Similarly, 200 mg 3 to 4 times daily effectively controlled pain in a 46-year
(Guiloff, 1979). 

 
4.5.AC   Neurogenic pain 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in some types of neurogenic pain 
3)  Adult: 

a)  Carbamazepine effectively reduced NEURITIC PAIN and OPIOID REQUIREMENTS in 12 patients recovering from 
GUILLAIN-BARRE SYNDROME. In a prospective, double-blind, crossover study, mechanically ventilated patients aged 22 to 
54 years with moderate to severe body and back aches requiring increasing doses of opioids were randomized to receive 
placebo or carbamazepine 100 milligrams via a nasogastric feeding tube every 8 hours for 3 days. Carbamazepine was
associated with significantly reduced pain scores, meperidine requirements, and less sedation (p less than 0.001 between 
groups). It is suggested that these effects may benefit patients with Guillain-Barre syndrome who are candidates for ventilator 
weaning (Tripathi & Kaushik, 2000). 
b)  CARBAMAZEPINE 400 milligrams (mg) to 1200 mg daily was effective in the treatment of intractable neurogenic pain in 5 of 
7 patients (Rapeport et el, 1984). However, of 16 patients entering the study, 9 withdrew due to side effects or inefficacy.
the 7 patients completing the protocol were used for efficacy evaluation. Controlled studies are required to determine benefits of 
the drug in neurogenic pain. 
c)  CARBAMAZEPINE 200 milligrams 3 times daily was effectively used in combination with HYDROMORPHONE in a 43
old patient with PANCOAST SYNDROME who had suffered severe, unrelieved pain for approximately 10 months. With
combination therapy, the patient was able to remain pain-free until the time of death (Tanelian & Cousins, 1989).

 
4.5.AD   Neuropathy, General 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category C; Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in some types of neuropathic pain 
3)  Adult: 
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a)  Reduced pain was noted in patients (n=12) with THIAMINE-DEFICIENCY NEUROPATHY treated with PHENYTOIN 100 
milligrams (mg) at bedtime or CARBAMAZEPINE 200 mg at bedtime (Skelton & Skelton, 1991). Two patients in each group 
were unable to tolerate the side effects of these medications. Of the remaining patients, similar effects were noted in both drug 
treatment groups with significant reductions in pain noted in all patients. Two patients treated with PHENYTOIN and 3 patients 
treated with CARBAMAZEPINE reported complete relief. 

4)  Pediatric: 
a)  Two 14-year-old boys experienced relief of their painful neuropathy secondary to MERCURY POISONING with 
carbamazepine 20 milligrams/kilogram/day (Karagol et al, 1997). Both had distal extremity pain with severe abdominal pain 
along with, excessive sweating, weight loss, fatigue, photophobia and diarrhea. Urine mercury levels were 70 to 75 
micrograms/liter (mcg/L) (normal 2 to 26 mcg/L). Both experience continued pain after 2 days of N-acetyl-D,L
therapy. After 2 days of carbamazepine and pyridoxine therapy the pain subsided. 

 
4.5.AE   Obsessive-compulsive disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Mixed results have been obtained when assessing carbamazepine in the use of obsessive-compulsive disorder
3)  Adult: 

a)  The addition of carbamazepine to clomipramine therapy was effective in the treatment of refractory obsessive
disorder (OCD) in a 27-year-old woman. The patient had been unresponsive to clomipramine treatment since age 12.
Coadministration of numerous medications (haloperidol, thioridazine, bromazepam, sulpiride, oxazepam, diazepam and 
risperidone) with clomipramine failed to improve her condition. After adding carbamazepine 500 milligrams (mg) per day 
(plasma level=6.1 mg/milliliter) to clomipramine 200 mg/day, her OCD symptoms dramatically improved within 2
improvement was sustained for at least 5 months (Iwata et al, 2000). 
b)  CARBAMAZEPINE in mean doses of 1088 mg daily was ineffective in the treatment of obsessive-compulsive
uncontrolled study involving 9 patients (Joffe & Swinson, 1987). No effects on mood or behavior were observed during 8
of treatment. 
c)  A small population of patients with obsessive-compulsive symptoms might respond to CARBAMAZEPINE
anticonvulsant effects. The use of CARBAMAZEPINE 600 to 1000 milligrams daily in 7 patients meeting diagnostic criteria for
obsessive-compulsive disorder was reported (Khanna, 1988). Blood levels were maintained in the range of 8 to 12 
micrograms/milliliter during the 12-week study. Only 2 patients reported a greater than 50% reduction in obsessive
symptoms; in both cases, there was a history of a seizure disorder likely to respond to CARBAMAZEPINE. 

 
4.5.AF   Obsessive compulsive personality disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Improved symptoms in one case (Greve & Adams, 2002) 
3)  Adult: 

a)  Carbamazepine reduced irritable and agitated behavior of a 61- year-old man with Obsessive-Compulsive Personality 
Disorder (OCPD). The man presented with mild cognitive impairment, including reduced attention, concentration, and
motivation, which had been worsening over the preceding 3 years. He had a life-long rigid, perfectionistic, and hostile 
personality style and became easily irritated and agitated. He was diagnosed with OCPD with features of Obsessive
Compulsive Disorder. One month after starting carbamazepine 100 milligrams (mg) twice daily, he reported feeling calmer and 
less prone to excessive reactions. The dosage was raised to 200 mg twice daily, and he developed a rash. The medication was 
discontinued. Eight months later he reported some return of symptoms, including problems with self- regulatory
& Adams, 2002). 

 
4.5.AG   Pain 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Possibly effective for pain associated with depression (Kudoh et al, 1998) 
3)  Adult: 

a)  Carbamazepine demonstrated both analgesic and antidepressant effects in depressed patients who had failed to experience 
adequate pain relief with tricyclic or tetracyclic antidepressants or nonsteroidal analgesics. After a central mechanism for pain or 
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a clinically significant organic disorder were ruled out, carbamazepine 450 milligrams/day was started. Doses were increased
every 2 weeks until satisfactory pain relief and then maintained for 3 weeks. Thereafter, placebo was administered for 3 weeks 
followed by an additional 3 weeks of carbamazepine at the same dose that previously produced satisfactory pain relief. Twelve 
of 15 patients completed the study, 3 patients were unable to tolerate the initial dose. On a visual analog scale, pain scores 
significantly improved from 8.2 to 4.0 on the first round of carbamazepine therapy (p less than 0.05), increased back to
during placebo, and decreased to 4.1 with the second carbamazepine trial (p less than 0.05). Hamilton depression scores also 
improved from 27.4 to 20.2 with carbamazepine therapy (Kudoh et al, 1998). 

 
4.5.AH   Panic disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Results were mixed in the treatment of panic disorder (Uhde et al, 1988) 
3)  Adult: 

a)  Mixed results were obtained when 14 patients with panic disorder were treated with CARBAMAZEPINE 200 to 1400 
milligrams daily (median 800 milligrams) during a 3-week, placebo-controlled trial. Although a statistically significant
overall anxiety was noted on several rating scales, only 1 patient demonstrated sustained clinical improvement. A decrease in 
panic attacks was noted in 40% of patients as compared with an increase in 50% of patients (Uhde et al, 1988).

 
4.5.AI   Phantom limb syndrome 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Total abatement of phantom limb pain has been achieved (Patterson, 1988) 
3)  Adult: 

a)  The successful use of CARBAMAZEPINE 200 milligrams four times a day in the treatment of phantom limb pain in a 59
year-old male was reported. The drug was given in increasing doses to achieve serum levels of 8 to 12 micrograms/milliliter and 
resulted in total abatement of pain. Controlled studies are required to more fully evaluate the efficacy of CARBAMAZEPINE
phantom limb pain (Patterson, 1988). 

 
4.5.AJ   Polyradiculoneuropathy 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in one case report (Winspur, 1970) 
3)  Adult: 

a)  A case of POLYRADICULONEUROPATHY with severe shooting pains in both legs was successfully treated with 
CARBAMAZEPINE 400 milligrams (mg) at bedtime initially, followed by 200 mg three times daily in combination with
PREDNISONE 60 mg daily. Further investigations are required to determine the efficacy of CARBAMAZEPINE in 
polyradiculoneuropathy (Winspur, 1970). 

 
4.5.AK   Postherpetic neuralgia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Variable results in POSTHERPETIC NEURALGIA (Thompson & Bones, 1985) 
3)  Adult: 

a)  Limited response was seen with carbamazepine 400 to 1200 milligrams/day in 4 patients with intractable chronic pain 
associated with post-herpetic neuralgia. A favorable response (greater than 50% reduction in subjective pain scores)
attained in 1 patient. The response was limited by side effects, especially neurotoxicity (drowsiness, diplopia, headaches, 
ataxia), as only 7 of a total of 16 patients in the study were able to complete the entire 6-week protocol (Rapeport et al, 1984) .
b)  Carbamazepine has been reported to be ineffective for preventing post-hepatic neuralgia. Forty otherwise healthy patients 
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over 50 years of age with early, severe painful herpes zoster were randomly grouped to receive either prednisone 40 milligrams 
daily for 10 days with gradual reduction over 3 weeks or carbamazepine 400 milligrams daily. Thirteen (65%) of 20 patients 
given carbamazepine developed post-herpetic neuralgia lasting up to 2 years whereas three (15%) of 20 prednisone treated
patients had post-herpetic neuralgia lasting up to 5 months only (Keczkes & Basheer, 1980). 

 
4.5.AL   Posttraumatic stress disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Symptomatic improvement has been seen with the use of carbamazepine for posttraumatic stress disorder (Lipper et al,
1986) 

3)  Adult: 
a)  In a preliminary study of CARBAMAZEPINE in 10 patients with post-traumatic stress disorder, 7 patients demonstrated 
marked to moderate improvement as measured by the Clinical Global Impression Scale. Symptomatic improvement was seen 
in reduced frequency and intensity of flashbacks, intrusive memories and nightmares. CARBAMAZEPINE doses were adjusted 
to maintain levels at 5 to 10 micrograms/milliliter (Lipper et al, 1986). 

 
4.5.AM   Psychotic disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

May augment neuroleptic therapy in psychotic patients with aggression (Neppe et al, 1991)  
In case reports, provides neuroleptic-augmentation of CANNABIS-INDUCED PSYCHOTIC DISORDER  
In case reports, relieves sensory-induced psychotic symptoms 

3)  Adult: 
a)  Two patients with cannabis-induced psychotic symptoms benefited from adding carbamazepine to their neuroleptic regimen 
(Leweke & Emrich, 1999). These young patients (19 and 22 years old) developed a schizophrenia-like psychosis
term cannabis use. They were both treated with perazine up to 400 milligrams. One patient had also failed haloperidol and 
risperidone trials. Symptoms improved over the next 2 weeks as measured on the Brief Psychiatric Rating Scale.
b)  Eight women with violent episodic outbursts ranging from murder to serious assaults, with EEGs revealing irritative activity, 
were successfully treated with CARBAMAZEPINE 400 to 800 milligrams/day (mg/day). Patients were also receiving massive 
doses of neuroleptics (mean 2040 mg/day in CHLORPROMAZINE equivalents). CARBAMAZEPINE therapy was continued for 
2 months to 11 years (mean 2.7 years). Violent behavior disappeared almost completely in all 8 patients and specific 
schizophrenic symptoms decreased markedly. By the end of the trial, the neuroleptic dosage had been reduced
of 1310 mg/day in CHLORPROMAZINE equivalents. It appears that the combination of CARBAMAZEPINE and neuroleptic 
therapy successfully controls violent schizophrenia and allows reduced doses of the neuroleptics (Hakola & Laulumaa, 1982).
c)  One study reported CARBAMAZEPINE efficacy in 9 schizophrenic patients with episodic hostility and aggression and 
suggested that the presence of these target features may be predictive of CARBAMAZEPINE responsiveness (Neppe et al, 
1991). 
d)  The combination of CARBAMAZEPINE plus HALOPERIDOL was superior to haloperidol plus placebo in a controlled study 
involving 43 patients with EXCITED PSYCHOSES. Combination therapy was reported superior to HALOPERIDOL alone
clinical benefits being as apparent in excited SCHIZOPHRENIA as in mania (Klein et al, 1984a). 
e)  Carbamazepine therapy was effective for MUSICAL HALLUCINATIONS with temporal lobe abnormalities in a 63
woman (Terao & Tani, 1998). The woman's musical hallucinations had lasted for at least 2 years. Alpha waves at 9
predominately in the occipital area were evident on electroencephalography (EEG). Carbamazepine 300 milligrams/day, 
softened, slowed and decreased the duration of the music. The mild spike activity on EEG disappeared. 
f)  A 40-year-old man with PALINOPSIA (the recurrence of visual images after the stimulus is removed) was successfully 
treated with carbamazepine. This man's diagnoses included DSM-IV diagnostic criteria for psychosis not otherwise specified, 
anxiety disorder not otherwise specified, and some of the symptoms of post-traumatic stress disorder. He described his visual 
abnormalities as unrelated to his combat experiences and as perseverations of images or objects he had previously visualized. 
He was treated with imipramine 200 milligrams (mg) and trifluoperazine 10 mg daily. This decreased his flashbacks, delusions, 
and insomnia; however, the palinopsia continued. Carbamazepine 400 mg/day was started and within 48 hours his palinopsia
had decreased. After 6 days of carbamazepine 800 mg, his palinoptic experiences disappeared (Silva et al, 1997).

 
4.5.AN   Restless legs syndrome 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 
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See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Short-term efficacy for restless legs syndrome 
See Drug Consult reference: RESTLESS LEG SYNDROME - DRUGS OF CHOICE 

3)  Adult: 
a)  CARBAMAZEPINE in doses of 200 milligrams at bedtime initially, increasing to maximum doses of 200 milligrams in the 
morning and 400 milligrams at bedtime, was effective in reducing the number of attacks of restless legs (EKBOM'S
SYNDROME) in a placebo-controlled study (Lundvall et al, 1983). 
b)  An additional report of the efficacy of CARBAMAZEPINE in restless legs (Ekbom's syndrome) was reported (Telstad
1984). In this study, the placebo response was remarkable, although response to CARBAMAZEPINE was superior. The median 
daily dose was 236 milligrams CARBAMAZEPINE. 

 
4.5.AO   Schwartz-Jampel syndrome 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence favors efficacy 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Possibly beneficial for Schwartz-Jampel syndrome (Topaloglu et al, 1993) 
3)  Pediatric: 

a)  Three cases of MYOTONIC CHONDRODYSTROPHY (Schwartz-Jampel syndrome) were reported to benefit from treatment 
with carbamazepine. The three children were placed on carbamazepine 20 milligrams/kilogram/day. Symptoms of myotonia
gradually improved over several months (Topaloglu et al, 1993). 

 
4.5.AP   Subacute sclerosing panencephalitis 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in 1 case report (Kertesz et al, 1970) 
3)  Adult: 

a)  CARBAMAZEPINE effectively reduced the number and intensity of akinetic attacks secondary to subacute SCLEROSING 
PANENCEPHALITIS in 1 patient with doses of 200 milligrams three times daily. Symptoms were ameliorated within 24 hours of
initiation of therapy (Kertesz et al, 1970). 

 
4.5.AQ   Tabes dorsalis 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective for lightning pains of tabes dorsalis (Ekbom, 1972; Alarcon-Segovia & Lazcano, 1968; Ekbom, 1966)
3)  Adult: 

a)  Three uncontrolled studies have revealed the beneficial effects of carbamazepine in 10 of 10 patients with lightning pains of 
tabes dorsalis (Ekbom, 1972; Alarcon-Segovia & Lazcano, 1968; Ekbom, 1966). In all patients, pain symptoms subsided within 
1 to 3 days and attempts to withdraw medication led to reappearance of pain. During long-term therapy, mild to moderate
sporadic pain was usually exacerbated by infections with fever or by consumption of ETHANOL. Also, during chronic therapy, 
larger doses were required in some patients to maintain adequate analgesia. 

 
4.5.AR   Temporal lobectomy behavior syndrome 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in one case of posttraumatic Kluver-Bucy syndrome (Stewart, 1985) 
3)  Adult: 

a)  In one case, CARBAMAZEPINE blood levels of 8 to 11 micrograms/milliliter were effective in controlling rage attacks, 
affective blunting, hypersexuality, hyperorality and hypermetamorphosis in a 20-year-old man with post-traumatic Kluver
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syndrome. His bulimia was unaffected by drug therapy (Stewart, 1985). 
 
4.5.AS   Tinnitus 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Ineffective in the general treatment of tinnitus (Hulshof & Vermeij, 1985)  
Effective in case reports of ear clicking and HYPERACUSIS 

See Drug Consult reference: DRUG THERAPY OF TINNITUS 
3)  Adult: 

a)  Two women with hyperacusis due to Lyme disease benefited from carbamazepine therapy (Nields et al, 1999). They also 
had other central nervous system effects which remitted after treatment with cefotaxime. After cefotaxime, both
remained so sensitive to sound that they wore ear plugs, rifle range headphones, or airport headphones to protect them. A 
kindling-like phenomenon occurred in each woman where repeated subthreshold sound lowered their tolerance threshold for 
hours or days. This led to a trial of carbamazepine titrated to a blood level of 4 to 6 micrograms/milliliter. Both patients 
experienced an increase in baseline sound tolerance. Symptoms again worsened in each patient after a trial off
b)  Although an early study (Rahko & Akkinen, 1979) demonstrated CARBAMAZEPINE to have considerable
treatment of clicking tinnitus (clicks almost totally disappeared in 3 patients, with symptoms reappearing when medication was
discontinued), a double-blind study involving 78 patients failed to show a statistically significant difference in the response of the 
patient's tinnitus when taking CARBAMAZEPINE or placebo (Donaldson, 1981a). 
c)  In an anecdotal report, benefits were reported with CARBAMAZEPINE 200 milligrams orally three times a day in the
treatment of ear-clicking tinnitus. Withdrawal of CARBAMAZEPINE resulted in return of tinnitus and reinstitution of therapy 
again produced symptom resolution. In this case report, a caffeine-free diet was also reported helpful in alleviating symptoms 
when the patient was not receiving CARBAMAZEPINE. More studies are required to fully evaluate the efficacy of
CARBAMAZEPINE in this form of tinnitus (Mardini, 1987). 

 
4.5.AT   Trigeminal neuralgia 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class I 
Strength of Evidence: Adult, Category A 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Indicated for pain associated with trigeminal neuralgia  
Drug of choice 

3)  Adult: 
a)  CARBAMAZEPINE has been used effectively in patients with trigeminal neuralgia for many years and is now considered the 
drug of choice (Voorhies & Patterson, 1981; Tomson et al, 1980; Daly & Sajor, 1973; Lewis, 1969; Killian, 1969;
Sachdev, 1969; Marotta, 1969; Sturman & O'Brien, 1969; Killian & Fromm, 1968a; Walsh & Smith, 1968). Effective
these studies range from 100 to 800 milligrams daily resulting in blood levels of 6 to 12 micrograms/milliliter. carbamazepine 
can be used over long periods of time for the treatment of trigeminal neuralgia without loss of efficacy. 
b)  The results of 143 patients with trigeminal neuralgia who had received CARBAMAZEPINE over a 16-year period were 
reviewed (Taylor et al, 1981). Fifty-six males and 87 female patients received a starting dose of CARBAMAZEPINE of 100 or 
200 milligrams (mg) 3 or 4 times daily. The dose was increased until the pain was controlled or side effects developed. Patients 
then continued to receive the minimum dose needed to prevent pain and were instructed to stop the drug during remissions. 
Forty-six (32%) of the patients were completely or well-controlled by CARBAMAZEPINE and 53 (37%) were partially, but 
acceptably, controlled. Ten patients experienced mild side effects, but did not stop treatment. Of these 99 patients who had 
good initial response, 19 developed a late resistance in that pain recurred and did not respond to CARBAMAZEPINE. 
Resistance developed anywhere from 2 months to 10 years after treatment began. Sixty-three of the original 143
required alternate treatment. Thirty-six of the patients failed to respond to CARBAMAZEPINE initially, eight patients were
intolerant and 9 responded initially, but developed resistance. 
c)  A synergistic effect between BACLOFEN and CARBAMAZEPINE was shown in the treatment of trigeminal
57-year-old patient. The patient had a history of paroxysmal jaw pain unresponsive to CARBAMAZEPINE alone. The pain was
eventually controlled with BACLOFEN 60 milligrams (mg) per day plus CARBAMAZEPINE 800 mg per day (Baker et al, 1985).

 
4.5.AU   Trigeminal trophic syndrome 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
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2)  Summary: 
Successfully treated a case of trigeminal trophic syndrome (Bhushan et al, 1999) 

3)  Adult: 
a)  Carbamazepine was effective in the treatment of trigeminal trophic syndrome in a 58-year-old male. This is a rare disorder 
caused by damage to the trigeminal nerve and is associated with facial dysesthesias and ulceration. Carbamazepine 100
milligrams twice daily effectively reduced the patient's sensory symptoms within 48 hours of initiation (Bhushan et al, 1999).

 
4.5.AV   Uremic neuropathy 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Antidepressant actions may contribute to analgesic effectiveness  
Further data is needed to evaluate this mode of therapy 

3)  Adult: 
a)  CARBAMAZEPINE was effective in relieving pain in 5 patients with severe UREMIC NEUROPATHY (Zarday & Soberman, 
1976). Doses of 100 milligrams (mg) twice daily were given initially, followed by maintenance doses of 200 to 300 mg twice
daily for several weeks. In all patients, pain relief was noted within 1 to 2 weeks. However, motor weakness, paresthesia, and 
other symptoms remained unchanged in all patients. 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Amitriptyline 

Baclofen 

Clonazepam 

Haloperidol 

Lamotrigine 

Lithium 

Lorazepam 

Oxazepam 

Oxcarbazepine 

Phenobarbital 

Phenytoin 

Primidone 

Progabide 

Propranolol 

Tiapride 

Topiramate 

Valproic Acid 

Vigabatrin 
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Zonisamide 

 
4.6.A   Amitriptyline 

 
4.6.A.1   Neurogenic pain 

a)  Carbamazepine 800 mg daily was compared with amitriptyline 75 mg daily in a 4-week, randomized, double
over trial in 15 patients with central post-stroke pain. Amitriptyline produced a statistically significant reduction in pain within 2 
weeks of the start of treatment. Five of the patients treated with carbamazepine obtained pain relief but it was not
significant as compared with placebo. Carbamazepine produced a greater number of side effects which required dosage 
reduction in 4 patients (Leijon & Boivie, 1989). 

 
4.6.B   Baclofen 

 
4.6.B.1   Trigeminal neuralgia 

a)  Baclofen reduced the number of trigeminal neuralgic attacks in patients resistant to carbamazepine but effects were more 
significant when the drug was combined with carbamazepine. This was a double-blind trial (Parekh et al, 1989).

 
4.6.C   Clonazepam 

 
4.6.C.1   Psychomotor epilepsy 

a)  Clonazepam and carbamazepine were equally effective in the treatment of newly diagnosed and previously untreated 
psychomotor epilepsy. In a double-blind, randomized study, 36 patients were maintained on either clonazepam 6
or carbamazepine 900 milligrams/day for a period of 6 months. Plasma levels for each drug remained within the therapeutic 
range throughout treatment. Both drugs were equally effective in controlling epilepsy. Side effects were similar for both drugs 
(Mikkelsen et al, 1981). 

 
4.6.D   Haloperidol 

 
4.6.D.1   Drug-induced psychosis, Inhalant 

a)  Carbamazepine demonstrated comparable efficacy to haloperidol in the treatment of inhalant-induced psychotic disorder 
(Hernandez- Avila et al, 1998). Patients received either 1 capsule of carbamazepine 200 milligrams (mg) 3 times daily (n=20) or 
1 capsule of haloperidol 5 mg 3 times daily (n=20) for 5 weeks. Doses were increased at weekly intervals by 1 capsule if the
patient failed to show a 25% decrease in the Brief Psychiatric Rating Scale (BPRS). At the end of the study, mean daily doses 
were carbamazepine 920 mg (serum level of 10.8 micrograms/liter) and haloperidol 21.7 mg. Similar improvements were found 
in both groups with 48.3% improvement in the carbamazepine group and 52.7% improvement in the haloperidol

 
4.6.E   Lamotrigine 

 
4.6.E.1   Seizure 

a)  Carbamazepine and lamotrigine are equally effective as monotherapy in patients with newly diagnosed epilepsy. In a 
double-blind manner, patients were randomly assigned to a fixed dosage titration of either carbamazepine or lamotrigine. After 
four weeks, all patients were receiving either 150 milligrams/day (mg) of lamotrigine or 600 mg/day of carbamazepine; for the
next 24 weeks, doses were adjusted according to efficacy, tolerance, and drug serum levels. The percentage of patients who 
were seizure-free for the last 6 months of the study were 39% and 38% for lamotrigine and carbamazepine groups, 
respectively. However, lamotrigine was better tolerated, and more patients were able to complete the study period than
treated with carbamazepine. Sleepiness was significantly more common with carbamazepine than lamotrigine (22% versus 
12%, respectively) (Brodie et al, 1995). 
b)  As initial monotherapy in elderly patients newly diagnosed with epilepsy, lamotrigine demonstrated a superior safety and 
tolerability profile compared to carbamazepine. Subjects (n=150) were randomized in a double-blinded 2:1 ratio to lamotrigine 
25 milligrams/day (mg/day) or carbamazepine 100 mg/day. Both medications were titrated slowly upward over 6 weeks to 50 
mg twice daily and 200 mg twice daily, respectively, with adjustments as needed over the 24-week study duration. The median 
doses of lamotrigine and carbamazepine in study completers were 100 mg/day and 400 mg/day, respectively. Corresponding 
serum concentrations at week 24 were 2.3 mg/liter (L) and 6.9 mg/L, respectively. Somnolence (29% versus 12%) and
(25% versus 9%) occurred significantly more often in the carbamazepine versus lamotrigine groups, respectively. The 
corresponding withdrawal rates were 58% and 29%, with adverse events accounting for 42% and 18% of discontinuations, 
respectively. The hazard ratio for withdrawal with carbamazepine compared to lamotrigine was 2.4 (95% confidence
1.4 to 4). Efficacy measures were considered secondary endpoints in this trial. While no between-group differences existed with 
respect to time to first seizure, significantly more lamotrigine recipients remained seizure-free over the last 16 weeks of the 
study (39% versus 21%, p=0.03) (Brodie et al, 1999). 

 
4.6.F   Lithium 

Bipolar disorder 

Depression 
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Mania 

 
4.6.F.1   Bipolar disorder 

a)  SUMMARY: Comparisons of prophylactic use of lithium and carbamazepine for bipolar disorder have produced mixed 
results for superiority of one agent over the other, with both agents showing only modest efficacy rates. 
b)  In treatment-naive bipolar patients, lithium was superior to carbamazepine for preventing recurrence of manic
depressive episodes. Based upon analyses of 94 patients who had been randomized to blinded treatment either lithium (target 
blood levels 0.6 to 1.0 millimoles/liter) or carbamazepine (target blood levels 6 to 10 milligrams/liter), 27% and 42% of patients 
on lithium and carbamazepine, respectively, experienced relapse within the 2-year study period. Among relapsing patients, 
almost all on lithium had initially experienced a hypomanic episode, and had recurrent episodes within the first few months
therapy. In contrast, patients relapsing during carbamazepine had episodes that were more evenly distributed throughout the 
entire study period. Notably, patients randomized during an acute episode showed different results from those randomized 
during the prophylactic treatment phase; the authors speculated that differences may be attributed to the disease activity during 
which randomization occurred or to characteristics of bipolar disease. Post hoc analysis of subgroup characteristics was
to clarify these differences (Hartong et al, 2003). 
c)  In an open, randomized, controlled clinical trial, lithium was superior to carbamazepine for maintenance therapy in patients 
with bipolar disorder. Patients received lithium (n=86) and carbamazepine (n=85) in average doses of 26.8 millimoles (mmol)
per day (serum concentration 0.61 +/- 0.12 mmol/liter) and 635 milligrams per day (serum concentration 6.12 +/
micrograms per milliliter), respectively, for 2.5 years. Outcomes measured included inter-episodic morbidity, defined by the 
average severity of affective symptoms during outpatient treatment, as well as drop-out rate, and rate of rehospitalization. 
Although rates of rehospitalization were similar for both treatment groups, more patients demonstrated a good clinical response
(low inter-episodic morbidity without rehospitalization or drop-out) with lithium than during carbamazepine treatment (40% 
versus 24%; p=0.03). This difference was largely due to a difference in drop-out rate in patients without rehospitalization (17% 
versus 42%). Drop-outs were primarily related to the development of adverse effects. Overall, inter-episodic morbidity was 
similar. However, in lithium-treated patients, average inter-episodic morbidity declined by about 50% during the first 6 to 10
months and remained at this level for the rest of the observation period, while in those treated with carbamazepine, this trend 
was not observed (Kleindienst et al, 2002) 
d)  Lithium appeared superior to carbamazepine in the treatment of classic bipolar symptoms (Bipolar Type I), while 
carbamazepine may have been more useful in patients with nonclassic symptoms (Greil et al, 1998). Patients with
depressive symptoms or schizoaffective disorder requiring prophylactic therapy were categorized as having either classic 
symptoms (bipolar type I) or nonclassic symptoms, and randomized to receive either lithium or carbamazepine. Average doses 
during the 2.5-year study were lithium 26.8 millimoles (mmol)/day with a serum level of 0.61 mmol/liter (L) and carbamazepine 
190 milligrams/day with a level of 6.12 micrograms/milliliter. Prevention of hospitalization was the primary outcome. In patients 
with classic symptoms (n=67), lithium use was associated with significantly fewer hospitalizations than carbamazepine
(p=0.005). In the non- classic bipolar patients (n=104), there was a trend favoring carbamazepine (p=0.075). For the lithium 
group, hospitalizations correlated significantly with the number of nonclassic features (p=0.035). In the carbamazepine group, a 
negative association was found between hospitalization rate and number of nonclassic features (p=0.033). Drop
in both groups with fewer occurrences in the lithium group (p=0.004). 
e)  In a retrospective chart review, younger patients with rapid cycling affective disorder had their manic symptoms better 
controlled with carbamazepine while older-onset patients had their symptoms better controlled with lithium (Fujiwara et
1998). Early-onset cases were defined as affective disorder beginning at 25 years of age or younger (n=14) while older
disorder was defined as beginning after the age of 25 (n=21). Further controlled studies are needed. 
f)  In a double-blind study of 52 bipolar patients, lithium and carbamazepine had a roughly equal but less than adequate 
prophylactic efficacy in overall bipolar illness (Denicoff et al, 1997). Patients were randomly assigned to 1 year of
lithium or carbamazepine, and then crossed over to the other drug in the second year. During a third year, patients received a
combination of the 2 drugs. A marked or moderate improvement occurred in 33%, 31%, and 55% of patients receiving lithium, 
carbamazepine, and the combination, respectively. Lithium, however, was superior in the prophylaxis of mania (no mania 
experienced by 11% on lithium, 4% on carbamazepine, and 33% on combination therapy; p less than 0.01). The
lithium and carbamazepine was better than monotherapy in rapid cyclers (p less than 0.05). 

 
4.6.F.2   Depression 

a)  In an controlled study, 15 depressed patients who did not respond to treatment with carbamazepine were given lithium. 
Eight of the 15 patients responded to the addition of lithium therapy (0.8 +/= 0.2 mmol/L) within 4.1 +/- 2.4 days. The 
responders tended to be more rapid cyclers (ie, 6.9 +/- 4.1 affective episodes/year versus 3.4 +/- 2.4 year) (Kramlinger et al,
1989a). A controlled study comparing the two drugs in patients unresponsive to lithium may be useful in discerning the specific
characteristics of patients most likely to respond to carbamazepine. 

 
4.6.F.3   Mania 

a)  Lithium and carbamazepine were similarly effective in the treatment of manic patients in a controlled study (Lerer et al, 
1987). However, results suggested that lithium is more effective than carbamazepine in a heterogenous population
patients. A more consistent beneficial effect was observed in lithium-treated patients with regard to Clinical Global Impressions, 
the Brief Psychiatric Rating Scale and the Beigel- Murphy Manic State Rating Scale. It is suggested that carbamazepine has 
antimanic potential in specific types of bipolar patients whose characteristics must be defined in further clinical trials. Some data 
in this study suggested that carbamazepine may be useful in the "brittle" lithium non- responsive bipolar patients with frequent 
affective relapses. 
b)  The combination of lithium plus carbamazepine was more effective than lithium alone in reducing depression and manic 
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episodes in patients with bipolar disorder. Lithium concentrations were maintained between 0.6 and 1 milliequivalent/liter while 
those taking carbamazepine concurrently maintained carbamazepine concentrations 4.6 to 8.8 milligrams/milliliter.
was limited in that there were only 8 patients per group (Di Costanzo & Schifano, 1991). 
c)  Efficacy of carbamazepine and lithium carbonate was compared in a randomized trial of 52 patients with mania who had 
previously failed other courses of treatment (Small et al, 1991). Following a two-week drug withdrawal period, weekly 
assessments were performed for 8 weeks with long term follow-up in responders for up to 2 years. Dosages of each drug were
titrated to obtain therapeutic plasma levels. One third of the patients showed a positive response with no statistically significant 
differences noted between the two treatment groups. Carbamazepine-treated patients demonstrated better control of symptoms 
during the first 3 weeks of therapy although the drop-out rate was higher in this group. 

4.6.F.4   Adverse Effects 
a)  In a comparative efficacy trial for bipolar disorder, adverse effects occurred more often with lithium than with carbamazepine 
despite therapeutic blood levels in the majority of each group. Effects that occurred more often with lithium included blurred 
vision, difficulties concentrating, feeling thirsty, decreased appetite, hand tremor, muscle weakness. Increased appetite
occurred more often with carbamazepine, however (Hartong et al, 2003). 

 
4.6.G   Lorazepam 

 
4.6.G.1   Alcohol withdrawal syndrome 

a)  Carbamazepine and lorazepam were equally efficacious for the treatment of symptoms associated with alcohol withdrawal, 
but carbamazepine was superior for preventing rebound withdrawal symptoms and for reducing post-treatment
especially in those patients with a history of multiple withdrawals. In a randomized, double-blind trial, 136 treatment
patients with alcohol dependence were stratified according to number of previous withdrawal experiences (2 or more vs less 
than 2) prior to randomization to treatment with carbamazepine on a 5-day fixed dose taper, starting with 600 to 800 milligrams 
(mg) on day 1 and tapering to 200 mg as a single dose on day 5, or lorazepam, 6 to 8 mg on day 1 and tapering
mg dose on day 5. Prior research had determined the equivalency of the dosages of carbamazepine and lorazepam. Patients 
with 2 or more previous detoxifications had significantly higher scores on the CIWA-Ar (Clinical Institute Withdrawal 
Assessment for Alcohol-Revised) throughout treatment and during the post-treatment follow-up (days 7 to 12) than did patients 
with fewer than 2 previous detoxifications. The mean number of drinks per day during post-treatment was similar for
carbamazepine-treated and lorazepam-treated patients who had 0 or 1 prior detoxifications, whereas, among those with more 
than 2 prior detoxifications, the average daily consumption was 5 drinks for the lorazepam group and 1 for the carbamazepine 
group (p=0.004). The relative risk of having a first drink was 3 times higher for the lorazepam group than for the carbamazepine 
group. Twenty percent of carbamazepine-treated patients and 1.3% of lorazepam-treated patients complained of pruritus
not with rash). Seven percent of the carbamazepine group and 23% of the lorazepam group showed signs of dizziness, 
incoordination, light-headedness, and drowiness, which they themselves did not recognize (Malcolm et al, 2002).

 
4.6.H   Oxazepam 

 
4.6.H.1   Alcohol withdrawal syndrome 

a)  Carbamazepine (CBZ) and oxazepam were equally effective in the treatment of alcohol withdrawal in a 7-
study in 60 inpatients (Stuppaeck et al, 1992). Oxazepam 120 milligrams (n=30) or CBZ 800 milligrams (n=30)
days 1 to 3; on days 4 through 7, the doses were reduced to 90 milligrams and 600 milligrams, respectively; and at the end of 
the 7-day trial, all patients received CBZ 200 milligrams twice a day on day 8 and 200 milligrams/d on day 9. The Clinical 
Institute Withdrawal Scale-Alcohol (CIWA-A), Clinical Global Impression Scale (CGI), and self-rating scores showed significant 
improvement of symptom severity throughout the trial. CBZ was superior to oxazepam on days 6 and 7 as measured by CIWA
A (p less than 0.05) and on day 7 as measured by CGI (p less than 0.05). Three patients from each group dropped out because 
of side effects, and 1 patient in each group withdrew consent and left treatment. The authors conclude that CBZ is an effective 
treatment in non-delirious patients with alcohol withdrawal syndrome. 
b)  Carbamazepine 200 milligrams orally 4 times daily was as effective as oxazepam 30 milligrams orally 4 times
treatment of severe alcohol withdrawal during a 7-day, double-blind study involving 86 alcoholic men (Malcolm et al, 1989). 
Both drugs were equally effective in reducing alcohol withdrawal symptoms, and adverse effects were also similar. However, 
carbamazepine was more effective with regard to improving psychiatric symptoms and is therefore recommended in the 
rehabilitation phase of alcoholism therapy. 

 
4.6.I   Oxcarbazepine 

Epilepsy 

Trigeminal neuralgia 

 
4.6.I.1   Epilepsy 

a)  SUMMARY: Oxcarbazepine appears to be as effective as carbamazepine in the treatment of epilepsy; severe adverse 
effects have occurred to a lesser degree with oxcarbazepine in some studies. Further studies are needed to investigate
enzyme-inducing effects, particularly at higher doses. 
b)  Oxcarbazepine is similar in efficacy to carbamazepine as monotherapy or add-on therapy in epileptic patients
1989; Reinikainen et al, 1987); (Bulau et al, 1987)(Houtkooper et al, 1987; Houtkooper et al, 1984; Dam, 1990; Philbert et al, 
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1986; Anon, 1990; Jensen, 1990). There is some evidence of efficacy in patients unresponsive to carbamazepine. Doses 
associated with therapeutic equivalency in some studies have been 200 mg carbamazepine and 300 to 400 mg oxcarbazepine 
(Houtkooper et al, 1987), however the ratio has been closer to 1:1 in others (Bulau et al, 1987). 
c)  Oxcarbazepine is at least as effective as carbamazepine in patients receiving polytherapy, and oxcarbazepine may be better 
tolerated in some patients. The efficacy of oxcarbazepine and carbamazepine was compared in 48 epileptic inpatients poorly 
controlled on polytherapy, including carbamazepine, in a double- blind, crossover study (Houtkooper et al, 1987). The types of 
seizures were generalized (9 patients), partial (10 patients), or both generalized and partial (29 patients); all patients
least 2 seizures/week despite therapy with 2 to 4 antiepileptic agents. Patients were randomly allocated to oxcarbazepine 300 
mg/day or carbamazepine 200 mg/day. Following a titration period, where the dose of each was increased to achieve optimal 
seizure control, therapy was continued for 12 weeks (steady- state) in each trial period. As compared to carbamazepine, 
therapy with oxcarbazepine reduced the total number of seizures by 9%; tonic-clonic and tonic seizures were further reduced by
20% and 31%, respectively. In 5 patients, a shift from complex partial to simple partial seizures or atypical absence seizures 
was observed during oxcarbazepine therapy. Other differences reported during oxcarbazepine therapy were an increase in 
alertness and greater ability to concentrate in 5 patients and remission of carbamazepine related allergic skin
Serum levels of valproic acid and phenytoin were higher in oxcarbazepine treated patients, and serum sodium concentration 
were lower. Other adverse effects were similar with each agent. 
d)  In a double-blind study, the efficacy of oxcarbazepine and carbamazepine in 16 epileptic patients inadequately controlled on 
at least 1 anticonvulsant (other than carbamazepine) was evaluated (Bulau et al, 1987). Each patient had experienced at least 
1 tonic-clonic or complex partial seizure per month. Oxcarbazepine or carbamazepine were added sequentially in randomized 
fashion during a 1 month titration period; therapy was continued for an additional 3 months. Mean doses were 1111.5
mg daily for oxcarbazepine and carbamazepine, respectively. Concomitant anticonvulsants were continued throughout. Seizure 
frequency was reduced by 90% during therapy with both agents, with 28% of all patients becoming seizure-free. Adverse 
effects were less in oxcarbazepine treated patients. Increases in serum levels of valproic acid, phenytoin, and primidone were 
observed in the oxcarbazepine group, presumably secondary to a lesser degree of enzyme induction as compared to
carbamazepine. 

 
4.6.I.2   Trigeminal neuralgia 

a)  Oxcarbazepine and its 10-hydroxy-metabolite (10-hydroxy-carbazepine; 10,11-dihydro-10-hydroxy carbamazepine) were 
compared with carbamazepine in 24 patients with trigeminal neuralgia (Farago, 1987). All patients had either idiopathic 
trigeminal neuralgia or other idiopathic facial neuralgias for at least 2 weeks. Fourteen patients had been treated
carbamazepine. Oxcarbazepine was administered to 13 of the 24 patients for a mean of 11 months (mean maximal doses of 
1100 milligrams daily), resulting in an adequate clinical response in 10 and a moderate response in 3. Symptom recurrence, 
however, was seen in 1 patient after 6 months of treatment. Eleven patients were treated with the 10-hydroxy
oxcarbazepine (GP 47779) for a mean of 3.5 months (mean maximal dose, 1100 milligrams daily), with 7 achieving alleviation
of symptoms and 4 noticing definite improvement. However, recurrence of symptoms occurred in 2 patients after 3 weeks and 2 
months of treatment, respectively. In the 14 patients treated previously with carbamazepine, therapy with either oxcarbazepine 
or its metabolite was reported to be more effective than carbamazepine in 12; efficacy was considered equivalent in 1 and 
worse in another. These overall results suggest the potential superiority of oxcarbazepine over carbamazepine in trigeminal
neuralgia. However, placebo-controlled trials are required to confirm these findings. 

4.6.I.3   Efficacy 
a)  The primary difference between oxcarbazepine and carbamazepine is in regard to pharmacokinetic properties, which in turn 
affect the propensity of these agents to elicit adverse effects. Following absorption, oxcarbazepine is rapidly and extensively 
converted via reduction to 10-hydroxy-carbazepine, the active metabolite, which is excreted in the urine as the glucuronide
conjugate. A portion of the 10-hydroxy-metabolite is hydroxylated to isomeric 10,11-diols, the trans-diol predominating 
(Theisohn & Heimann, 1982; Schutz et al, 1986; Anon, 1989). 
b)  In contrast, carbamazepine is oxidized to the active carbamazepine-10,11-epoxide; a portion of this metabolite is also
converted to the inactive 10,11-diol (Eichelbaum et al, 1985d; Anon, 1989; Anon, 1990). The 10,11-epoxide metabolite of 
carbamazepine is responsible for dose-dependent adverse effects (Anon, 1990; Anon, 1989). Because an epoxide is not 
produced during oxcarbazepine metabolism, this drug is expected to be better tolerated than carbamazepine (Anon,

4.6.I.4   Adverse Effects 
a)  A trend toward a lower incidence of severe adverse effects has been observed with oxcarbazepine as compared to 
carbamazepine in some studies (Bulau et al, 1987)(Dam, 1990; Houtkooper et al, 1987), which at times reached
significance (Dam, 1990). 
b)  Oxcarbazepine appears less likely than carbamazepine to influence oxidative processes, as the metabolism of 
oxcarbazepine is facilitated primarily by reduction. Studies have reported that oxcarbazepine lacks autoinducing properties, 
unlike carbamazepine, a feature which may decrease the incidence of breakthrough seizures (Anon, 1989; Brodie et al,
Anon, 1990). 
c)  In some studies, oxcarbazepine has not influenced antipyrine kinetics, suggesting an advantage with regard to drug 
interactions (Anon, 1989). However, dose-dependent enzyme induction has been reported by other investigators,
doses producing effects similar to carbamazepine (Patsalos et al, 1990). As the optimal dose of oxcarbazepine remains 
undefined, further studies will be needed to determine if the drug will offer a significant advantage in regard to enzyme induction 
and autoinduction. 

 
4.6.J   Phenobarbital 

Epilepsy 
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Epilepsy, Children 

 
4.6.J.1   Epilepsy 

a)  Phenobarbital in doses of 4 to 5 mg/kg/day proved to be more effective than carbamazepine 20 mg/kg/day (both in twice a 
day doses) in the treatment of recurrent febrile convulsions in a double-blind study. Nine of 19 carbamazepine
(47%) had recurrent seizures despite therapeutic blood levels, however only two of the phenobarbital treated patients (10%) 
had recurrent seizures (Antony & Hawke, 1983). 
b)  The efficacy and toxicity of carbamazepine, phenobarbital, phenytoin and primidone were compared in 622 adults with 
simple partial, complex partial and secondarily generalized seizures in a multicenter, randomized, double blind study. Patients 
were treated with monotherapy and if treatment failure occurred, patients were randomly switched to an alternate study drug. 
There was no significant difference among the drugs in the treatment of tonic-clonic seizures. Conversely, carbamazepine was
significantly more effective in controlling simple partial and complex partial seizures than were any of the other drugs. Toxicity 
rather than seizure control appeared to be the greatest differentiating factor among the four study drugs with patients taking 
primidone manifesting the highest incidence of side effects early in therapy with no significant differences after chronic therapy. 
Patient tolerance of the drugs as measured by retention rates were significantly better among carbamazepine
treated patients. In studies of behavioral toxicity, carbamazepine-treated patients showed the least deterioration. Overall,
of patients were successfully managed for 1 year on monotherapy, regardless of the drug chosen. The authors concluded that 
based on anticonvulsant activity and side effect profile, carbamazepine may be the preferred drug for initiation of therapy in 
adults with either generalized tonic-clonic, simple partial or complex partial seizures (Smith et al, 1987). 

 
4.6.J.2   Epilepsy, Children 

a)  The efficacy and tolerability of phenobarbital, phenytoin, carbamazepine, and sodium valproate in the treatment of childhood 
epilepsy were compared in a long-term, prospective, randomized trial (de Silva et al, 1996). Children aged 3 to 16 years 
(n=167) with at least two previously untreated tonic-clonic or partial seizures were eligible for participation in the
drugs were equally efficacious with 20% of the patients remaining seizure-free and 73% achieving a 1-year remission by 3 
years. However, randomization to phenobarbital was discontinued early in the study period due to unacceptable side effects. 
Carbamazepine and sodium valproate were the best tolerated with only 4% of children discontinuing treatment as compared to 
9% of children treated with phenytoin. 

 
4.6.K   Phenytoin 

Epilepsy 

Epilepsy, Children 

Impaired cognition 

Myotonia 

 
4.6.K.1   Epilepsy 

a)  Carbamazepine is as effective an anticonvulsant as phenytoin (Simonsen et al, 1975; Ramsay et al, 1983; Troupin et al, 
1975). 
b)  In a controlled study, carbamazepine was reported as effective as phenytoin as initial seizure therapy in 70 adult patients 
with either simple seizures, complex seizures, partial evolving to generalized seizures and generalized convulsive seizures. 
(Ramsay et al, 1983). Thirty-five patients were treated with each drug. Complete control of seizures was achieved in 85%
patients in each treatment group. Mean serum levels during weeks 8 to 24 of treatment were 9.1 to 11 mcg/mL for phenytoin 
and 4.7 to 6.5 mcg/mL for carbamazepine. The incidence of side effects was similar in both groups. Carbamazepine is 
recommended as a major anticonvulsant to be given initially as single agent therapy in the management of these seizure
c)  The efficacy and toxicity of carbamazepine, phenobarbital, phenytoin and primidone were compared in 622
simple partial, complex partial and secondarily generalized seizures in a multicenter, randomized, double blind study. Patients 
were treated with monotherapy with doses titrated to produce blood levels in the therapeutic range. If treatment failure occurred 
(inadequate seizure control with the initial drug or unacceptable toxicity from the initial drug), patients were randomly switched 
to an alternate study drug. Combined results with all four drugs suggested that full seizure control was significantly higher for 
patients with generalized tonic-clonic seizures than for those with partial seizure disorders (56% vs 39%). There
significant difference among the drugs in treatment of tonic- clonic seizures. Conversely, carbamazepine was significantly more
effective in controlling simple partial and complex partial seizures than were any of the other drugs. Toxicity appeared to be the 
greatest differentiating factor among the 4 study drugs. Patients taking primidone exhibited the highest incidence of side effects 
early in therapy, although there were no significant differences with chronic therapy. Patient tolerance of the drugs as measured 
by retention rates were significantly better among carbamazepine- and phenytoin-treated patients. In studies of
toxicity, carbamazepine-treated patients showed the least deterioration. Overall, 80% of patients were successfully managed for 
1 year on monotherapy, regardless of the drug chosen. The authors concluded that based on anticonvulsant activity and safety, 
carbamazepine may be the preferred drug for initiation of therapy in adults with either generalized tonic-clonic, simple partial or 
complex partial seizures (Smith et al, 1987a). 
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d)  One hundred eighty-one patients with previously untreated epilepsy were randomized to receive valproic acid,
carbamazepine as monotherapy and followed for 14 to 24 months (Callaghan et al, 1985). The oral drug doses were as follows: 
phenytoin 300 milligrams/day (mg/day) (adults) and 5 to 10 milligrams/kilogram/day (children), carbamazepine 600 mg/day 
(adults) and 5 to 10 mg/kg/day (children), and valproic acid 600 mg/day (adults) and 5 to 10 mg/kg/day (children). All 3 drugs 
were highly effective in the control of generalized seizures but less effective for partial seizures. There was no
difference between the overall incidence of side effects between the 3 drugs. 

 
4.6.K.2   Epilepsy, Children 

a)  The efficacy and tolerability of phenobarbital, phenytoin, carbamazepine, and sodium valproate in the treatment of childhood 
epilepsy were compared in a long-term, prospective, randomized trial (de Silva et al, 1996a). Children aged 3 to 16 years 
(n=167) with at least two previously untreated tonic-clonic or partial seizures were eligible for participation in the
drugs were equally efficacious with 20% of the patients remaining seizure free and 73% achieving 1-year remission by 3 years.
However, randomization to phenobarbital was discontinued early in the study period due to unacceptable side effects. 
Carbamazepine and sodium valproate were the best tolerated with only 4% of children discontinuing treatment as compared to 
9% of children treated with phenytoin. 

 
4.6.K.3   Impaired cognition 

a)  Most studies have found phenytoin to cause more cognitive impairment than carbamazepine, but there was one study that 
didn't find any clinically significant differences in cognitive adverse effects between phenytoin and carbamazepine when using 
similar kinds of neuropsychological evaluations (Meador et al, 1991). 
b)  A study was conducted to compare the cognitive effects of phenytoin and carbamazepine during monotherapy and during 
controlled withdrawal in two groups of chronic epileptic patients who were seizure-free for at least two years. Twelve
(mean age 28.5 +/- 7 years) who took phenytoin for a mean duration of 32.08 +/- 17.8 months and 13 patients (mean age 23.07 
+/- 8.9 years) receiving carbamazepine for a mean duration of 28.07 +/- 16.1 months were compared with 26 subjects (mean 
age 23.57 +/- 8.3 years). Neuropsychological baseline assessment included tests of intelligence, vigilance, attention, memory, 
and visuomotor performance. The effects of drug withdrawal were assessed by further neuropsychological retesting
months after a fifty percent dosage reduction and three months and one year following complete withdrawal of phenytoin or 
carbamazepine. Results of neuropsychological testing at baseline showed that patients taking phenytoin suffered from 
impairments in attention, visuomotor, and intellectual abilities as well as in global performance. Patients who received 
carbamazepine performed markedly worse only on tasks requiring attention. After discontinuation of phenytoin, patients showed 
markedly worse performances on verbal digits span, three months after a fifty percent dosage reduction and impaired 
performances on verbal learning three months after discontinuation of phenytoin. Following discontinuation of carbamazepine, 
patients suffered no further impairments on neuropsychological testing. One year after complete withdrawal of
carbamazepine, both groups were no different than controls on the neuropsychological exam, thus demonstrating the 
reversibility of cognitive effects (Gallassi et al, 1988). 
c)  The cognitive effects of phenytoin and carbamazepine during monotherapy were compared in two groups of new adult 
referrals with epilepsy and with an untreated control group of epileptic patients. Twenty-one patients were in each group, with 
seizure activity well-controlled in the majority of patients for 2 to 3.5 years. Patients in the phenytoin-treated group had
phenytoin plasma concentrations of 9.5 microgram/milliliter (mcg/mL) (range 1 to 21 mcg/mL) and had been treated for a mean 
duration of 5.8 years. Patients in the carbamazepine-treated group had mean carbamazepine plasma concentrations of 5.2 
mcg/mL (range 0.5 to 10.6 mcg/mL) and had been treated for a mean duration of 3.6 years. Assessments of cognitive
included tests of memory scanning, word list learning, memory (immediate recall and with a one-hour delay), decision making 
(three subtasks of graduated difficulty), and the tracking task. The phenytoin group performed significantly worse than the other 
two groups on the most demanding subtest of short-term memory scanning (p less than 0.05). Performance on all of the 
memory tasks were significantly worse in the phenytoin-treated group (p less than 0.05). The phenytoin-treated group
demonstrated greater impairment on the prose recall test than the carbamazepine-treated group. Patients treated with 
carbamazepine showed a trend to learn more rapidly than the phenytoin-treated patients. After a one-hour delay, 
carbamazepine-treated patients forgot significantly more than the phenytoin-treated patients (p less than 0.05); however, on the
next list-learning task, the carbamazepine group relearned significantly more than the phenytoin group (p less than 0.05). No 
significant difference was observed between the two treatment groups for the decision-making task or tracking task (Andrewes 
et al, 1986). 
d)  In another clinical trial, patients receiving carbamazepine performed better than those receiving phenytoin on
tasks. The phenytoin group performed significantly worse (p less than 0.05) on short-term memory scanning tasks. As the 
short-term memory task became more complex, the phenytoin group made more errors as compared with the carbamazepine
treated group (p less than 0.06). Patients on carbamazepine performed significantly better than the phenytoin
the tracking task (p less than 0.05) (Andrewes et al, 1984). 
e)  A randomized, double-blind, 10-month study, in 56 adult patients with chronic epilepsy was conducted to compare
cognitive effects of phenytoin and carbamazepine. Following a two-month stabilization period, patients were randomly assigned 
to continue phenytoin or begin carbamazepine and then continue treatment for four months. All patients were then crossed
to receive treatment for an additional four months. Mean phenytoin plasma concentrations were 31.2 +/- 2.13 
microgram/milliliter (mcg/mL) for the entire study population, and the mean dose of phenytoin administered was 6.4 
milligrams/kilogram (mg/kg). Mean carbamazepine plasma concentrations were reported to be 9.3 +/- 0.55 mcg/mL with 
patients on mean doses of carbamazepine of 18.4 mg/kg. Twenty patients from each treatment group were randomly selected
from 47 patients who completed the 10 month study. No significant differences were reported on Halstead's neuropsychological 
battery or the Weschler adult intelligence scale regardless of treatment; however, even though patients solved approximately 
the same number of problems when receiving either phenytoin or carbamazepine, fewer errors were made on
high cognitive component while taking carbamazepine. Patients reported feeling more alert during carbamazepine treatment 
than while taking phenytoin (Troupin et al, 1977). 
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f)  A double-blind, crossover study compared the cognitive effects of four month trials of phenytoin and carbamazepine in 40 
adult patients with chronic epilepsy. No significant differences were reported between phenytoin or carbamazepine treatment on 
the Halstead battery or the Weschsler intelligence scale. Other neuropsychological tests showed significant impairments in 
patients taking phenytoin on tasks requiring concentration and mental manipulation such as receptive aphasia (p less
0.05), constructional dyspraxia (p less than 0.01), Stroop attention tasks (p less than 0.05), and Wonderlic problem solving 
tasks (p less than 0.05). Differences in performances on tasks requiring greater mental manipulation were most apparent in 
patients being treated with phenytoin. As the task increased in complexity, the cognitive impairment effects of
became more apparent as compared to carbamazepine. The investigators suggested that the impact of phenytoin on cognitive
abilities may not be readily detectable when testing performance on routine tasks, but may require testing tasks of increasing 
complexity to detect subtle cognitive impairment. The patients in this study reported feeling more alert when they received 
treatment with carbamazepine compared to phenytoin (Dodrill & Troupin, 1977). 

 
4.6.K.4   Myotonia 

a)  One study reported that phenytoin in doses of 200 to 300 milligrams (mg) daily and carbamazepine 600 to 800 mg daily 
were similarly effective in the treatment of myotonia (Sechi et al, 1983). Carbamazepine is indicated as the agent of choice in 
myotonia and Steinert's disease by virtue of its lesser long-term side effects. 

 
4.6.L   Primidone 

 
4.6.L.1   Seizure 

a)  The efficacy and toxicity of carbamazepine, phenobarbital, phenytoin and primidone were compared in 622 adults with 
simple partial, complex partial and secondarily generalized seizures in a multicenter, randomized, double blind study. Patients 
were treated with monotherapy with doses titrated to produce blood levels in the therapeutic range. If treatment failure
(inadequate seizure control with the initial drug or unacceptable toxicity from the initial drug), patients were randomly switched 
to an alternate study drug. Combined results with all four drugs suggested that full seizure control was significantly higher for 
patients with generalized tonic-clonic seizures than for those with partial seizure disorders (56% vs 39%). There was no 
significant difference among the drugs in treatment of tonic-clonic seizures. Conversely, carbamazepine was significantly more 
effective in controlling simple partial and complex partial seizures than were any of the other drugs. Toxicity rather than
control appeared to be the greatest differentiating factor among the four study drugs with patients taking primidone manifesting 
the highest incidence of side effects early in therapy although there were no significant differences with chronic therapy. Patient 
tolerance of the drugs as measured by retention rates were significantly better among carbamazepine- and phenytoin
patients . In studies of behavioral toxicity, carbamazepine-treated patients showed the least deterioration. Overall, 80% of 
patients were successfully managed for 1 year on monotherapy, regardless of the drug chosen. The authors concluded that
based on anticonvulsant activity and side effect profile, carbamazepine may be the preferred drug for initiation of therapy in 
adults with either generalized tonic-clonic, simple partial or complex partial seizures (Smith et al, 1987b). 

 
4.6.M   Progabide 

 
4.6.M.1   Epilepsy 

a)  There are no direct comparisons of progabide with carbamazepine in the treatment of any form of epilepsy. Indirect 
comparisons of clinical studies suggest that adjunctive therapy with progabide in therapy-resistant partial seizures is
effective as other primary anticonvulsants such as phenytoin, phenobarbital, primidone, or carbamazepine when given as 
adjunctive therapy to patients who have failed previous therapy (Schmidt, 1984; Schmidt, 1982). 

 
4.6.N   Propranolol 

 
4.6.N.1   Intermittent explosive disorder 

a)  One study (Mattes, 1990) compared the efficacy of propranolol and carbamazepine in a randomized trial in 51 patients 
diagnosed with intermittent explosive disorder. An additional 29 patients with rage outbursts secondary to residual attention 
deficit disorder, alcohol or drug abuse, antisocial personality disorder, unsocialized conduct disorder and borderline
disorder; 27 of these patients received carbamazepine. Mean daily dosages were 486 mg and 860 mg for propranolol and 
carbamazepine respectively. Both medications were equally well tolerated and were effective in reducing target symptoms. 
However, the absence of a placebo-control group makes the efficacy of either drug difficult to evaluate. Two factors appeared to 
predict a differential benefit between the two drugs; these were diagnosis of attention deficit disorder, residual type (propranolol 
more effective) and age of onset of symptoms (again, propranolol more effective). Carbamazepine appeared more effective
patients with intermittent explosive disorder. 

 
4.6.O   Tiapride 

 
4.6.O.1   Alcohol withdrawal syndrome, acute 

a)  Tiapride was as effective as carbamazepine in the treatment of acute alcohol withdrawal. Sixty patients were randomized to 
receive either tiapride 200 milligrams (mg) 3 times daily (n=30) or carbamazepine 200 mg 3 times daily (n=30) for
Withdrawal symptoms improved significantly in both groups. Symptoms such as frequent awakening, nightmares and 
palpitations decreased more quickly in the carbamazepine group while aggression and gastrointestinal discomfort decreased 
more quickly in the tiapride group. Carbamazepine was more effective against fear and hallucinations, while tiapride reduced 
vertigo. No seizures occurred and both drugs were well tolerated. Overall, tiapride and carbamazepine demonstrated equal 
efficacy for the treatment of acute alcohol withdrawal (Agricola et al, 1982). 
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4.6.P   Topiramate 
 
4.6.P.1   Epilepsy 

a)  In a double-blinded, randomized study, topiramate, carbamazepine and valproate monotherapy demonstrated similar times 
to study exit, times to first seizure and proportions of patients who were seizure-free during the final 6 months of follow
Newly diagnosed epilepsy patients were randomized to receive topiramate 100 milligrams (mg) daily (n=210), topiramate 200 
mg daily (n=199), or traditional therapy (n=204). Patients in the traditional therapy arm were prescribed either carbamazepine 
600 mg/day or valproate 1250 mg/day depending on the prescribing physician's treatment choice. Patients were followed until 6 
months after the final patient was enrolled. Of the total 285 patients, 46% completed the study. Adverse events accounted for 
19% and 23% of discontinuations in the topiramate and traditional therapy arms, respectively. Ineffective treatment accounted
for 11% and 12% of discontinuations in the topiramate and traditional therapy arms, respectively. The time to exit and the time 
to first seizure between the arms did not differ (p=0.53 and 0.35, respectively). The proportion of patients who did not 
experience a seizure during the last 6 months of the study was 49% of topiramate-100 mg patients and 44% in each
other arms. Dose related paresthesia (25 to 33%), difficulty with concentration or attention (4 to 11%), language problems (3 to 
7%), confusion (3 to 6%), nausea (7 to 14%) and abdominal pain (3 to 7%) were reported with topiramate. Carbamazepine and 
valproate were associated with concentration and attention difficulty (4% and 1%), and language problems (6% and 4%). 
Carbamazepine was also associated with confusion (3%) (Privitera et al, 2003a). 

 
4.6.Q   Valproic Acid 

Epilepsy 

Epilepsy, Children 

Rheumatic chorea 

 
4.6.Q.1   Epilepsy 

a)  One hundred eighty-one patients with previously untreated epilepsy were randomized to valproic acid, phenytoin or 
carbamazepine as monotherapy and followed for 14 to 24 months. All 3 drugs were highly effective in the control of
seizures but less effective for partial seizures. There was no significant difference between the overall incidence of side effects
between the 3 drugs (Callaghan et al, 1985a). 
b)  Carbamazepine and sodium valproate were shown to be equally effective in controlling seizures in patients with newly
diagnosed primary generalized or partial seizures (Richens et al, 1994). In this large multicenter study patients were 
randomized to either carbamazepine or valproate and followed for a period of three years. Although long-term
similar in the two groups, significantly more patients in the carbamazepine group (15% vs 5%) discontinued treatment within the
first six months due to adverse reactions (predominantly rash). Headache and dizziness were also reported more frequently in 
the carbamazepine group; weight gain was reported more often in patients receiving sodium valproate. 
c)  Results from a large multicenter trial comparing valproate with carbamazepine in the treatment of complex
secondarily generalized tonic-clonic seizures indicate similar effectiveness of both drugs for control of secondarily generalized
tonic-clonic seizures. However, for complex partial seizures, carbamazepine was more effective and was associated with fewer 
adverse reactions (Mattson et al, 1992). Long-term side effects associated with valproate therapy included weight gain, hair 
loss or change in texture, and tremor. Hypersensitivity, characterized by rash, occurred more frequently in those patients taking 
carbamazepine. 
d)  Patients switched to high dose valproic acid (target serum level 80 to 150 micrograms/milliliter) demonstrated comparable or 
improved seizure control versus treatment with their baseline antiepileptic drug. Participating patients had partial epilepsy and a 
history of at least 2 complex partial seizures per month with or without secondarily generalized tonic-clonic seizures, while being 
maintained on therapeutic levels of either carbamazepine, phenytoin, phenobarbital or primidone. A 30% median
complex partial seizures and a 70% median reduction for secondarily generalized tonic-clonic seizures over previous therapy
occurred. The authors conclude that valproic acid is efficacious as monotherapy for partial-onset seizures and that it should be 
considered as first-line therapy (Beydoun et al, 1997). 
e)  In a double-blinded, randomized study, topiramate, carbamazepine and valproate monotherapy demonstrated similar times 
to study exit, times to first seizure and proportions of patients who were seizure-free during the final 6 months of follow
Newly diagnosed epilepsy patients were randomized to receive topiramate 100 milligrams (mg) daily (n=210),
mg daily (n=199), or traditional therapy (n=204). Patients in the traditional therapy arm were prescribed either carbamazepine 
600 mg/day or valproate 1250 mg/day depending on the prescribing physician's treatment choice. Patients were followed until 6 
months after the final patient was enrolled. Of the total 285 patients, 46% completed the study. Adverse events accounted for 
19% and 23% of discontinuations in the topiramate and traditional therapy arms, respectively. Ineffective treatment accounted 
for 11% and 12% of discontinuations in the topiramate and traditional therapy arms, respectively. The time to exit and the time
to first seizure between the arms did not differ (p=0.53 and 0.35, respectively). The proportion of patients who did not 
experience a seizure during the last 6 months of the study was 49% of topiramate-100 mg patients and 44% in each of the 
other arms. Dose related paresthesia (25 to 33%), difficulty with concentration or attention (4 to 11%), language
7%), confusion (3 to 6%), nausea (7 to 14%) and abdominal pain (3 to 7%) were reported with topiramate. Carbamazepine and 
valproate were associated with concentration and attention difficulty (4% and 1%), and language problems (6% and 4%). 
Carbamazepine was also associated with confusion (3%) (Privitera et al, 2003). 
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4.6.Q.2   Epilepsy, Children 
a)  The efficacy and tolerability of phenobarbital, phenytoin, carbamazepine, and sodium valproate in the treatment of childhood 
epilepsy were compared in a long-term, prospective, randomized trial (de Silva et al, 1996b). Children aged 3 to 16 years 
(n=167) with at least two previously untreated tonic-clonic or partial seizures were eligible for participation in the
drugs were equally efficacious with 20% of the patients remaining seizure free and 73% achieving 1-year remission by 3 years.
However, randomization to phenobarbital was discontinued early in the study period due to unacceptable side effects. 
Carbamazepine and sodium valproate were the best tolerated with only 4% of children discontinuing treatment as compared to 
9% of children treated with phenytoin. 

 
4.6.Q.3   Rheumatic chorea 

a)  Carbamazepine and valproic acid were found to be safe and equally effective in the treatment of choreic movements, onset 
of clinical improvement, time to complete remission, duration of treatment, and recurrence rates in a group of 24
patients with Sydenham's chorea. In this open-label trial, 7 children received 20 to 25 milligrams per kilogram (mg/kg) per day of
sodium valproate and a matched group of 17 children received 15 mg/kg/day of carbamazepine. No adverse drug events were 
reported by either group. 

 
 
4.6.R   Vigabatrin 

 
4.6.R.1   Seizure 

a)  Time to withdrawal for lack of efficacy or adverse events did not differ in newly diagnosed epileptic patients who received 
carbamazepine (n=226) or vigabatrin (n=220) in a double-blind, randomized, monotherapy study (p=0.318) (Chadwick, 1999). 
However, patients treated with carbamazepine were more likely to withdraw sooner than vigabatrin patients, especially in the
first 4 to 6 months of therapy. The total daily dose of vigabatrin was 1 gram (g) during the first 6 weeks after randomization. 
Vigabatrin dose was increased to 2 g as an initial maintenance dose with a dose range from 1.5 g to 4 g daily. The initial daily 
dose of carbamazepine was 200 milligrams (mg) followed by an increase to 600 mg after 6 weeks. Maintenance doses of
carbamazepine ranged from 400 mg to 1600 mg per day. No treatment differences between treatment groups were observed 
throughout the study. After 12 months of double-blind therapy, 107 vigabatrin and 116 carbamazepine patients had achieved 6 
months of remission. The time to first seizure was significantly less for vigabatrin patients compared to carbamazepine patients 
(p=0.0003). Twenty-three vigabatrin and 9 carbamazepine patients withdrew from the study solely due to lack of
effect (p=0.0298). Drowsiness, fatigue, and headache were reported by more than 20% of patients with no differences between 
the two treatment groups observed.. Adverse events in the psychiatric system were reported significantly more often in 
vigabatrin patients (25%) compared to carbamazepine patients (15%; p less than 0.05). Likewise, more patients
vigabatrin experienced weight gain (11%) compared to those treated with carbamazepine (5%; p less than 0.05). 
Carbamazepine patients experienced significantly more adverse events in the skin and appendages system (23%) compared to 
vigabatrin patients (14%; p less than 0.05). A decrease in white-cell counts, uric acid and bilirubin and an increase in
phosphatase were observed in carbamazepine patients. 
b)  Preliminary results from an open-label comparative trial (n=34) suggested the potential superiority of carbamazepine 
monotherapy over vigabatrin monotherapy in patients with newly diagnosed epilepsy (Grant & Heel, 1991). In this study, 5
patients treated with vigabatrin 50 milligrams/kilogram/day were considered non- responders; 1 of these patients subsequently 
failed to respond to carbamazepine. None of the patients treated with carbamazepine (plasma levels of 35 micromol/L) were 
considered non-responders. However, 3 carbamazepine-treated patients discontinued therapy due to hypersensitivity reactions.
c)  Carbamazepine monotherapy was compared to vigabatrin monotherapy in patients with newly-diagnosed partial and/or 

Demographics and Response to Treatment

Sodium valproate Carbamazepine P

Female sex (%) 71.4 58.8 0.56

Age (years) 12.4 +/- 1.5 10.9 +/- 2.4 0.13

Onset of improvement 
(days)

8.0 +/- 4.0 7.4 +/- 8.2 0.88

Time to remission (weeks) 10.1 +/- 8.5 6.7 +/- 6.3 0.36

Duration of treatment 
(months)

4.3 +/- 2.8 5.0 +/- 2.4 0.56

Recurrences (%) 14.3 17.6 0.84

Generalized chorea (%) 71.4 64.7 0.75

(Genel et al, 2002)
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generalized tonic-clonic seizures (Kalviainen et al, 1995). Sixty percent of patients (n=50) were considered successfully treated 
in both groups; however, significantly more patients were totally seizure free while receiving carbamazepine. Vigabatrin
resulted in fewer side effects that resulted in discontinuation of therapy. Vigabatrin monotherapy may be an alternative to 
carbamazepine or other standard antiepileptic drugs in cases where patients are intolerant of toxic or cognitive side effects.

 
4.6.S   Zonisamide 

 
4.6.S.1   Epilepsy 

a)  In a small study, zonisamide was as effective as carbamazepine in the treatment of refractory partial seizures. After an 8
week run-in period, 8 patient with a poor response to phenytoin (more than 4 seizures/month) received either
zonisamide for 12 weeks, and then were switched to the other drug for an additional 12 weeks. Patients received doses of
carbamazepine and zonisamide adjusted to maximal therapeutic response and minimal toxicity; phenytoin was discontinued. Of 
the 4 patients completing the study, 2 had the best response to carbamazepine, an intermediate response to zonisamide, and a 
poor response to phenytoin. Two patients responded best to zonisamide. Optimal seizure control and minimal toxicity
seen with serum zonisamide concentrations of 20 to 30 micrograms/milliliter (mcg/mL), and a high incidence of side effects 
were seen with serum levels exceeding 30 mcg/mL (Wilensky et al, 1985a). 
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917. Product Information: Ketek(TM), telithromycin. Aventis Pharmaceuticals Inc., Kansas City, MO, 2004. 
918. Product Information: LEVOTHYROXINE SODIUM(R) oral tablet, levothyroxine sodium oral tablet. Alara Pharmaceutical Corporation,

Caguas, Puerto Rico, 2007. 
919. Product Information: LEXIVA(R) oral solution, oral tablets, fosamprenavir calcium oral solution, oral tablets. GlaxoSmithKline,

Research Triangle Park, NC, 2009. 
920. Product Information: Lamictal(R), lamotrigine. GlaxoSmithKline., Research Triangle Park, NC, 2003. 
921. Product Information: Lariam(R), mefloquine. Roche Laboratories, Inc., Nutley, NJ, 2003. 
922. Product Information: MIFEPREX(R) oral tablets, mifepristone oral tablets. Danco Laboratories,LLC, New York, NY, 2005.
923. Product Information: Marplan(R), isocarboxazid. Roche Laboratories Inc., Nutley, NJ, 1998. 
924. Product Information: Miokacin(R), miocamycin. F.I.R.M.A., SpA, Florence, Italy, 1996. 
925. Product Information: Miokacin(R), miocamycin. F.I.R.M.A., SpA, Florence, Italy, 1996a. 
926. Product Information: NEXAVAR(R) oral tablets, sorafenib oral tablets. Bayer Pharmaceutical Corporation, West Haven, CT, 2005.
927. Product Information: NORVIR(R), ritonavir capsules, ritonavir oral solution. Abbott Laboratories, Abbott Park, IL, 2005.
928. Product Information: NUVIGIL(TM) oral tablets, armodafinil oral tablets. Cephalon,Inc, Frazer, PA, 2007. 
929. Product Information: Nimbex(R), cisatracurium besylate injection. Glaxo Wellcome Inc., Research Triangle Park, NC, 1999.
930. Product Information: Nipolept(R), zotepine. Klinge Pharma GmbH, Munich, Germany, 1994. 
931. Product Information: Novocarbamaz. Novopharm Limited, Canada, 88. 
932. Product Information: Nuromax(R), doxacurium. Glaxo Wellcome Inc., Research Triangle Park, NC, 1994. 
933. Product Information: Ortho Evra(TM), norelgestromin, ethinyl estradiol. Ortho-McNeil Pharmaceutical, Inc., Raritan, NJ, 2001.
934. Product Information: PRANDIN(R) oral tablets, repaglinide oral tablets. Novo Nordisk,Inc, Princeton, NJ, 2006. 
935. Product Information: PREZISTA(R) film coated oral tablets, darunavir film coated oral tablets. Tibotec,Inc, Raritan, NJ, 2008.
936. Product Information: PROGRAF(R) oral capsules, IV injection, tacrolimus oral capsules, IV injection. Astellas Pharm US,Inc,

Deerfield, IL, 2006. 
937. Product Information: Parnate(R), tranylcypromine sulfate. SmithKline Beecham Pharmaceuticals, Philadelphia, PA, 1996.
938. Product Information: Parnate(R), tranylcypromine. SmithKline Beecham Pharmaceuticals, Philadelphia, PA, 1995. 
939. Product Information: Parnate(R), tranylcypromine. SmithKline Beecham Pharmaceuticals, Philadelphia, PA, 1995a.
940. Product Information: Parnate(R), tranylcypromine. SmithKline Beecham Pharmaceuticals, Philadelphia, PA, 1995b.
941. Product Information: Parnate(R), tranylcypromine. SmithKline Beecham Pharmaceuticals, Philadelphia, PA, 1995c.
942. Product Information: Parnate(R), tranylcypromine. SmithKline Beecham Pharmaceuticals, Philadelphia, PA, 1995d.
943. Product Information: Parnate(R), tranylcypromine. SmithKline Beecham Pharmaceuticals, Philadelphia, PA, 1995e.
944. Product Information: Parnate(R), tranylcypromine. SmithKline Beecham Pharmaceuticals, Philadelphia, PA, 1995f. 
945. Product Information: Parnate(R), tranylcypromine. SmithKline Beecham Pharmaceuticals, Philadelphia, PA, 1995g.
946. Product Information: Parnate(R), tranylcypromine. SmithKline Beecham Pharmaceuticals, Philadelphia, PA, 1995h.
947. Product Information: Parnate(R), tranylcypromine. SmithKline Beecham Pharmaceuticals, Philadelphia, PA, 1995i. 
948. Product Information: Priftin(R), rifapentine. Aventis Pharmaceuticals, Inc., Kansas City, MO, 2000. 
949. Product Information: ProSom(TM), estazolam tablets. Abbott Laboratories, North Chicago, IL, USA, 2004. 
950. Product Information: Provigil(R) modafinil. Cephalon, Inc., West Chester, PA, 2004. 
951. Product Information: RANEXA(R) extended-release oral tablets, ranolazine extended-release oral tablets. CV Therapeutics Inc, Palo

Alto, CA, 2008. 
952. Product Information: RAPAMUNE(R) oral solution, oral tablets, sirolimus oral solution, oral tablets. Wyeth Pharmaceuticals,Inc,

Philadelphia, PA, 2007. 
953. Product Information: RESCRIPTOR(R) oral tablets, delavirdine mesylate oral tablets. Pfizer,Inc, New York, NY, 2006.
954. Product Information: Rapamune(R), sirolimus, oral solution and tablets. Wyeth Pharmaceuticals Inc., Philadelphia, PA, USA, 2005.
955. Product Information: Raplon(TM), rapacuronium bromide. Organon Inc., West Orange, NJ, 1999. 
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956. Product Information: Risperdal(R) Consta(TM), risperidone. Janssen Pharmaceutica Inc., Titusville, NJ, 2003a. 
957. Product Information: Risperdal(R) Consta(TM), risperidone. Janssen Pharmaceutica Products, L.P., Titusville, NJ, 2003.
958. Product Information: SELZENTRY(R) oral tablets, maraviroc oral tablets. Pfizer Labs, New York, NY, 2007. 
959. Product Information: SERZONE(R) oral tablets, nefazodone hcl oral tablets. Bristol-Myers Squibb Company, Princeton, NJ, 2005.
960. Product Information: SONATA(R) oral capsules, zaleplon oral capsules. Wyeth Pharmaceuticals Inc., Philadelphia, PA, 2007.
961. Product Information: SPRYCEL(R) oral tablets, dasatinib oral tablets. Bristol-Myers Squibb, Princeton, NJ, 2008. 
962. Product Information: SUSTIVA(R) oral capsules, tablets, efavirenz oral capsules, tablets. Bristol-Myers Squibb Company, Princeton, 

NJ, 2008. 
963. Product Information: SUTENT(R) oral capsules, sunitinib malate oral capsules. Pfizer Labs, New York, NY, 2006. 
964. Product Information: SYNTHROID(R) oral tablets, levothyroxine sodium oral tablets. Abbott Laboratories, North Chicago, IL, 2008.
965. Product Information: Seroquel(R), quetiapine. AstraZeneca Pharmaceuticals LP, Wilmington, DE, 2001. 
966. Product Information: Sporonox(R), itraconazole capsules. Janssen Pharmaceutica, Titusville, NJ, 2002. 
967. Product Information: Synercid(R) I.V., quinupristin and dalfopristin. Rhone-Poulenc Rorer Pharmaceuticals Inc., Collegeville,

1999. 
968. Product Information: Syprine(R), trientine hydrochloride. Merck & Co., Inc., West Point, PA, 2001. 
969. Product Information: TARCEVA(R) oral tablets, erlotinib oral tablets. OSI Pharmaceuticals,Inc, Melville, NY, 2007. 
970. Product Information: TASIGNA(R) oral capsules, nilotinib oral capsules. Novartis Pharmaceuticals Corporation, East Hanover, NJ;,

2007. 
971. Product Information: TEGRETOL(R) chewable oral tablets, oral tablets, oral suspension, TEGRETOL(R) XR extended

tablets, carbamazepine chewable oral tablets, oral tablets, oral suspension, extended-release oral tablets. Novartis Pharmaceuticals 
Corporation, East Hanover, NJ, 2003. 

972. Product Information: TEGRETOL(R) chewable oral tablets, oral tablets, suspension, carbamazepine chewable oral tablets, oral 
tablets, suspension. Novartis, East Hanover, NJ, 2007. 

973. Product Information: TEGRETOL(R) oral chewable tablet, tablet, suspension, TEGRETOL(R)-XR oral extended-release tablet, 
carbamazepine oral chewable tablet, tablet, suspension, extended-release tablet. Novartis Pharmaceuticals Corporation, East 
Hanover, NJ, 2003. 

974. Product Information: TEGRETOL(R) oral chewable tablets, tablets, suspension, carbamazepine oral chewable tablets, tablets, 
suspension. Novartis, East Hanover, NJ, 2007. 

975. Product Information: TEGRETOL(R) tablet, chewable tablet, suspension; TEGRETOL-XR(R) extended-release tablet, carbamazepine
tablet, chewable tablet, extended-release tablet, suspension. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 2003.

976. Product Information: TEGRETOL(R)-XR extended-release oral tablets, carbamazepine extended-release oral tablets. Novartis, East 
Hanover, NJ, 2007. 

977. Product Information: TEGRETOL(R)-XR extended-release oral tablets, carbamazepine extended-release oral tablets. Novartis, East 
Hanover, NJ, 2007a. 

978. Product Information: TOPAMAX(R) oral tablets, oral sprinkle capsules, topiramate oral tablets, oral sprinkle capsules. Ortho
Neurologics,Inc, Titusville, NJ, 2008. 

979. Product Information: TORISEL(TM) KIT IV injection, temsirolimus IV injection. Wyeth Pharmaceuticals,Inc, Philadelphia, PA, 2007.
980. Product Information: TRILEPTAL(R) oral tablets, oral suspension, oxcarbazepine oral tablets, oral suspension. Novartis 

Pharmaceuticals Corporation, East Hanover, NJ, 2005. 
981. Product Information: TYKERB(R) oral tablets, lapatinib oral tablets. GlaxoSmithKline, Research Triangle Park, NC, 2007.
982. Product Information: Tegretol suspension,. Geigy, US, 88. 
983. Product Information: Tegretol tablets,. Geigy, US, 87. 
984. Product Information: Tegretol and Tegretol-XR. Ciba, US, 96. 
985. Product Information: Tegretol(R) carbamazepine chewable tablets. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 2002.
986. Product Information: Tegretol(R), carbamazepine. Geigy Pharmaceuticals, Summit, NJ, 1990. 
987. Product Information: Tegretol(R), carbamazepine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 1997. 
988. Product Information: Tegretol(R), carbamazepine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 1998. 
989. Product Information: Tegretol(R), carbamazepine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 1998a.
990. Product Information: Tegretol(R), carbamazepine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 1998b.
991. Product Information: Tegretol(R), carbamazepine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 1998c.
992. Product Information: Tegretol(R), carbamazepine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 1998d.
993. Product Information: Tegretol(R), carbamazepine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 1998e.
994. Product Information: Tegretol(R), carbamazepine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 1998f.
995. Product Information: Tegretol(R), carbamazepine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 1998g.
996. Product Information: Tegretol(R), carbamazepine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 1998h.
997. Product Information: Tegretol(R), carbamazepine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 1998i.
998. Product Information: Tegretol(R), carbamazepine. Novartis Pharmaceuticals Corporation, East Hanover, NJ, 1998j.
999. Product Information: Tegretol(R), carbamazepine. Novartis Pharmaceuticals, East Hanover, NJ, 2002a. 

1000. Product Information: Tegretol(R), carbamazepine. Novartis Pharmaceuticals, East Hanover, NJ, 2002b. 
1001. Product Information: Tegretol(R), carbamazepine. Novartis Pharmaceuticals, East Hanover, NJ, 2002c. 
1002. Product Information: Tegretol(R), carbamzepine chewable tablets. Novartis Pharmaceuticals Corp., East Hanover, NJ, 2002.
1003. Product Information: Tiazac(TM), diltiazem. Forest Pharmaceuticals, Inc., St. Louis, MO, 1996. 
1004. Product Information: ULTRAM(R)ER extended-release oral tablets, tramadol hcl extended-release oral tablets. PriCara, Raritan, NJ,

2005. 
1005. Product Information: VELCADE(R) injection, bortezomib injection. Millennium Pharmaceuticals,Inc, Cambridge, MA, 2008.
1006. Product Information: VFEND(R) IV injection, oral tablets, suspension, voriconazole IV injection, oral tablets, solution. Roerig,

York, NY, 2008. 
1007. Product Information: Viracept(R), nelfinavir mesylate. Agouron Pharmaceuticals, Inc., La Jolla, CA, 1999. 
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1008. Product Information: Viramune(R), nevirapine. Boehringer Ingelheim Pharmaceuticals, Inc., Ridgefield, CT, 2004. 
1009. Product Information: Wellbutrin XL(TM), bupropion hydrochloride. Glaxo Wellcome Inc., Research Triangle Park, NC, 2003.
1010. Product Information: Zervalx(R) oral tablets, l-methylfolate oral tablets. Pamlab,LLC, Covington, LA, 2008. 
1011. Product Information: Zithromax(R), azithromycin. Pfizer Labs, NY, NY, 2001. 
1012. Product Information: Zoloft(R), sertraline hydrochloride. Roerig Division of Pfizer Inc, New York, NY, 2002. 
1013. Product Information: Zyprexa(R), olanzapine. Eli LIlly and Company, Indianapolis, IN, 1999. 
1014. Product Information: buprenorphine hcl injection, buprenorphine hcl injection. Hospira,Inc, Lake Forest, IL, 2004. 
1015. Product monograph Tegretol Tablets.. Geigy., Date of preparation: 11/17/87. 
1016. Puozzo C & Leonard BE: Pharmacokinetics of milnacipran in comparison with other antidepressants. Int Clin Psychopharmacol 1996;

11(suppl 4):15-27. 
1017. Pynnonen S & Sillanpaa M: Carbamazepine and mother's milk. Lancet 1975; 2:563. 
1018. Pynnonen S, Frey H, & Sillanpaa M: The auto-induction of carbamazepine during long-term therapy. Int J Clin Pharmacol Ther

Toxicol 1980; 18:247-252. 
1019. Pynnonen S, Knato J, Sillanpaa M, et al: Carbamazepine: placental transport, tissue concentrations in the foetus and newborns, and 

level in milk. Acta Pharmacol Toxicol 1977; 41:244-253. 
1020. Rabins PV, Blacker D, Rovner BW, et al: American Psychiatric Association practice guideline for the treatment of patients with

Alzheimer's disease and other dementias. Second edition. Am J Psychiatry 2007; 164(12 Suppl):5-56. 
1021. Rahko T & Hakkinen V: Carbamazepine in the treatment of objective myoclonus tinnitus. J Laryngol Otol 1979; 93:123
1022. Raimondi E & Gardella L: SUNCT syndrome: two cases in Argentina. Headache 1997; pp 369-371, 1997. 
1023. Rajantie J, Lamberg-Allardt C, & Wilska M: Does carbamazepine treatment lead to a need of extra vitamin D in some mentally 

retarded children?. Acta Paediatr Scand 1984; 73:325-328. 
1024. Rambeck B & Wolf P: Lamotrigine clinical pharmacokinetics. Clin Pharmacokinet 1993; 25:433-443. 
1025. Ramsay RE, McManus DQ, Guterman A, et al: Carbamazepine metabolism in humans: effect of concurrent anticonvulsant therapy. 

Ther Drug Monit 1990; 12:235-241. 
1026. Ramsay RE, McManus DQ, Guterman A, et al: Carbamazepine metabolism in humans: effect of concurrent anticonvulsant therapy. 

Ther Drug Monit 1990a; 12:235-241. 
1027. Ramsay RE, McManus DQ, Guterman A, et al: Carbamazepine metabolism in humans: effect of concurrent anticonvulsant therapy. 

Ther Drug Monit 1990c; 12:235-241. 
1028. Ramsay RE, McManus DQ, Guterman A, et al: Carbamazepine metabolism in humans: effect of concurrent anticonvulsant therapy. 

Ther Drug Monit 1990d; 12:235-241. 
1029. Ramsay RE, McManus DQ, Guterman A, et al: Carbamazepine metabolism in humans: effect of concurrent anticonvulsant therapy. 

Ther Drug Monit 1990e; 12:235-241. 
1030. Ramsay RE, McManus DQ, Guterman A, et al: Carbamazepine metabolism in humans: effect of concurrent anticonvulsant therapy. 

Ther Drug Monit 1990f; 12:235-241. 
1031. Ramsay RE, McManus DQ, Guterman A, et al: Carbamazepine metabolism in humans: effect of concurrent anticonvulsant therapy. 

Ther Drug Monit 1990g; 12:235-241. 
1032. Ramsay RE, McManus DQ, Guterman A, et al: Carbamazepine metabolism in humans: effect of concurrent anticonvulsant therapy. 

Ther Drug Monit 1990i; 12:235-241. 
1033. Ramsay RE, Pellock JM, Garnett WR, et al: Pharmacokinetics and safety of lamotrigine (Lamictal) in patients with epilepsy. Epilepsy 

Res 1991; 10:191-200. 
1034. Ramsay RE, Pellock JM, Garnett WR, et al: Pharmacokinetics and safety of lamotrigine (Lamictal) in patients with epilepsy. Epilepsy 

Res 1991a; 10:191-200. 
1035. Ramsay RE, Wilder BJ, Berger JR, et al: A double-blind study comparing carbamazepine with phenytoin as initial seizure therapy in

adults. Neurology 1983; 33:904-910. 
1036. Ramsay RE, Wilder BJ, Berger JR, et al: A double-blind study comparing carbamazepine with phenytoin as initial seizure therapy in

adults. Neurology 1983a; 33:904-910. 
1037. Ramsay RE, Wilder BJ, Berger JR, et al: A double-blind study comparing carbamazepine with phenytoin as initial seizure therapy in

adults. Neurology 1983b; 33:904-910. 
1038. Ramsay RF, McManus DQ, Guterman A, et al: Carbamazepine metabolism in humans: effect of concurrent anticonvulsant therapy. 

Ther Drug Monit 1990b; 12:235-241. 
1039. Ramsay RF, McManus DQ, Guterman A, et al: Carbamazepine metabolism in humans: effect of concurrent anticonvulsant therapy. 

Ther Drug Monit 1990h; 12:235-241. 
1040. Randall C & Tett SE: Carbamazepine plasma concentrations: the effects of enteral feeding, concomitant phenytoin therapy and other

factors. Aust J Hosp Pharm 1993; 23:388-391. 
1041. Randall C & Tett SE: Carbamazepine plasma concentrations: the effects of enteral feeding, concomitant phenytoin therapy and other

factors. Aust J Hosp Pharm 1993a; 23:388-391. 
1042. Rane A, Bertilsson L, & Palmer L: Disposition of placentally transferred carbamazepine (Tegretol(R)) in the newborn. Eur J Clin

Pharmacol 1975; 8:283-284. 
1043. Rapeport WG, Rogers KM, McCubbin TD, et al: Treatment of intractable neurogenic pain with carbamazepine. Scott Med J 1984; 

29:162-165. 
1044. Rapeport WG: Factors influencing the relationship between carbamazepine plasma concentration and its clinical effects in patients

with epilepsy. Clin Neuropharmacol 1985; 8:141-149. 
1045. Raskind MA, Cyrus PA, Ruzicka BB, et al: The effects of Metrifonate on the cognitive, behavioral, and functional performance of 

Alzheimer's Disease in patients. J Clin Psychiatry 1999; 60:318-325. 
1046. Rattya J, Turkka J, Pakarinen AJ, et al: Reproductive effects of valproate, carbamazepine, and oxcarbamazepine in men with 

epilepsy. Neurology 2001; 56:31-36. 
1047. Rawlins MD, Collste P, Bertilsson L, et al: Distribution and elimination kinetics of carbamazepine in man. Eur J Clin Pharmacol 1975;

8:91-96. 
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1048. Ray-Chaudhuri K, Pye IF, & Boggild M: Hypersensitivity to carbamazepine presenting with a leukemoid reaction, eosinophilia,
erythroderma, and renal failure. Neurology 1989; 39:436-438. 

1049. Reed MD, Bertino JS, & Blumer JL: Carbamazepine-associated exfoliative dermatitis. Clin Pharmacokinet 1982; 1:78
1050. Reents SB, Luginbuhl WE, & Davis SM: Phenytoin-carbamazepine cross-sensitivity. DICP 1989; 23:235-236. 
1051. Regan WM: Successful treatment course with carbamazepine despite initial significant leukopenia: case report. J Clin Psychiatry 

1987; 48(8):338-339. 
1052. Reidenberg MM: The chemical induction of systemic lupus erythematosus and lupus-like illnesses. Arthritis Rheum 1981;

1009. 
1053. Reiffers-Mettelock J, Hentges F, & Humbel RL: Syndrome resembling systemic lupus erythematosus induced by carbamazepine.

Dermatology 1997; 193:306-307. 
1054. Reinikainen KJ, Keranen T, Halonen T, et al: Comparison of oxcarbazepine and carbamazepine: a double-blind study. Epilepsy Res

1987; 1:284-289. 
1055. Reiss AL & O'Donnell DJ: Carbamazepine-induced mania in two children: case report. J Clin Psychiatry 1984; 45:272
1056. Reoux JP, Saxon AJ, Malte CA, et al: Divalproex sodium in alcohol withdrawal: a randomized double-blind placebo

trial. Alcohol Clin Exp Res 2001; 25(9):1324-1329. 
1057. Richens A, Davidson DLW, Cartlidge NEF, et al: A multicentre comparative trial of sodium valproate and carbamazepine in adult 

onset epilepsy. J Neurol Neurosurg Psychiatry 1994; 57:682-687. 
1058. Ries RK, Roy-Byrne PP, Ward NG, et al: Carbamazepine treatment for benzodiazepine withdrawal. Am J Psychiatry 1989; 146:536

537. 
1059. Rijlaarsdam U, Scheffer E, Meiger CJLM, et al: Mycosis fungoides-like lesions associated with phenytoin and carbamazepine

Dermatol 1991; 24:216-220. 
1060. Rimmer EM & Richens A: An update on sodium valproate. Pharmacotherapy 1985; 5:171-184. 
1061. Rimmer EM & Richens A: An update on sodium valproate. Pharmacotherapy 1985a; 5:171-184. 
1062. Rita Moretti, MD, Universita degli Studi di Trieste 
1063. Rittmannsberger H: Asterixis induced by psychotropic drug treatment. Clin Neuropharmacol 1996; 19:349-355. 
1064. Rittmannsberger H: Asterixis induced by psychotropic drug treatment. Clin Neuropharmacol 1996a; 19:349-355. 
1065. Rittmannsberger H: Asterixis induced by psychotropic drug treatment. Clin Neuropharmacol 1996b; 19:349-355. 
1066. Rittmannsberger H: Asterixis induced by psychotropic drug treatment. Clin Neuropharmacol 1996c; 19:349-355. 
1067. Riva D & Devoti M: Carbamazepine withdrawal in children with previous symptomatic partial epilepsy; effects on neuropsychologic

function. J Child Neurol 1999; 14:357-362. 
1068. Riva R, Contin M, Albani F, et al: Free and total serum concentrations of carbamazepine and carbamazepine-10,11

infancy and childhood. Epilepsia 1985a; 26:320-322. 
1069. Robbins DK, Wedlund PJ, Kuhn R, et al: Inhibition of epoxide hydrolase by valproic acid in epileptic patients receiving

carbamazepine. Br J Clin Pharmacol 1990; 29:759-762. 
1070. Robertson PL, Garofalo EA, Silverstein FS, et al: Carbamazepine-induced tics. Epilepsia 1993; 34:965-968. 
1071. Robertson W Jr: Carbamazepine toxicity after influenza vaccination. Pediatr Neurol 2002; 26:61-63. 
1072. Robertson W Jr: Carbamazepine toxicity after influenza vaccination. Pediatr Neurol 2002a; 26:61-63. 
1073. Roby CA, Anderson GD, Kantor E, et al: St. John's Wort: effect on CYP3A4 activity. Clin Pharmacol Ther 2000; 67:451
1074. Roby CA, Anderson GD, Kantor E, et al: St. John's Wort: effect on CYP3A4 activity. Clin Pharmacol Ther 2000a; 67:451
1075. Roig M, Montserrat L, & Gallart A: Carbamazepine: an alternative drug for the treatment of nonhereditary chorea. Pediatrics 1988;

82:492-495. 
1076. Romero AS, Delgado RG, & Pena MF: Interaction between trazodone and carbamazepine (letter). Ann Pharmacother 1999; 33:1370.
1077. Romero AS, Delgado RG, & Pena MF: Interaction between trazodone and carbamazepine (letter). Ann Pharmacother 1999a; 

33:1370. 
1078. Rompel H & Bauermeister PW: Aetiology of migraine and prevention with carbamazepine (Tegretol(R)): results of a double

cross-over study. S Afr Med J 1970; 44:75-90. 
1079. Rosenberg SE, Silverstein H, Rowan PT, et al: Effect of melatonin on tinnitus. Laryngoscope 1998; 108:305-310. 
1080. Rosenberry KR, Defusco CJ, Mansmann HC Jr, et al: Reduced theophylline half-life induced by carbamazepine therapy. J Pediatr 

1983; 102:472-474. 
1081. Rosenberry KR, Defusco CJ, Mansmann HC Jr, et al: Reduced theophylline half-life induced by carbamazepine therapy. J Pediatr

1983a; 102:472-474. 
1082. Rosenbloom AJ: Optimizing drug treatment of alcohol withdrawal. Am J Med 1986; 81(5):901-904. 
1083. Ross JRY & Beeley L: Interaction between carbamazepine and warfarin. Br Med J 1980; 1:1415. 
1084. Roth S & Ebrahim ZY: Resistance to pancuronium in patients receiving carbamazepine. Anesthesiology 1987; 66:691
1085. Roth S & Ebrahim ZY: Resistance to pancuronium in patients receiving carbamazepine. Anesthesiology 1987a; 66:691
1086. Roulet E & Deonna T: Successful treatment of hereditary dominant chorea with carbamazepine (letter). Pediatrics 1989; 83:1077.
1087. Rush JA & Beran RG: Leucopenia as an adverse reaction to carbamazepine therapy. Med J Aust 1984; 140:426-428.
1088. Russell T, Joffe MD, Post RM, et al: Hematological effects of carbamazepine in patients with affective illness. Am J Psychiatry 1985;

142:1196-1199. 
1089. Rzany B, Correla O, Kelly JP, et al: Risk of Stevens-Johnson syndrome and toxic epidermal necrolysis during first weeks of

antiepileptic therapy: a case-control study. Lancet 1999; 353:2190-2194. 
1090. Sachdeo RC, Sachdeo SK, Walker SA, et al: Steady-state pharmacokinetics of topiramate and carbamazepine in patients with

epilepsy during monotherapy and concomitant therapy. Epilepsia 1996; 37:774-780. 
1091. Sachdeo RC, Sachdeo SK, Walker SA, et al: Steady-state pharmacokinetics of topiramate and carbamazepine in patients with

epilepsy during monotherapy and concomitant therapy. Epilepsia 1996a; 37:774-780. 
1092. Saidinejad M, Law T, & Ewald MB: Interference by carbamazepine and oxcarbazepine with serum- and urine-screening assays for 

tricyclic antidepressants. Pediatrics 2007; 120(3):e504-e509. 
1093. Saltiel E, Ellrodt AG, Monk JP, et al: Felodipine: a review of its pharmacodynamic and pharmacokinetic properties, and therapeutic 
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use in hypertension. Drugs 1988; 36:387-428. 
1094. Saltiel E, Ellrodt AG, Monk JP, et al: Felodipine: a review of its pharmacodynamic and pharmacokinetic properties, and therapeutic 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antidepressant 
Antidepressant, Tricyclic 
Urinary Enuresis Agent 

2)  Dosing Information 
a)  Imipramine Hydrochloride 

1)  Adult 
a)  Depression 

1)  (hospitalized patients) 100 mg ORALLY per day in divided doses; may increase up to a MAX of 300 m
TOFRANIL(R) tablets, 2005) 
2)  (outpatients) 75 mg ORALLY per day; may increase up to a MAX of 200 mg/day; usual maintenance 
mg/day (Prod Info TOFRANIL(R) tablets, 2005). 

b)  Panic disorder 
1)  100-200 mg ORALLY in divided doses (1-3 doses per day), higher doses may be required if agorapho

c)  Urinary incontinence 
1)  25 mg ORALLY at bedtime, may increase in 25 mg increments to max dose of 150mg at bedtime 

2)  Pediatric 
a)  safety and effectiveness in children with nocturnal enuresis below the age of 6 years have not been estab
effectiveness in pediatric patients for any other condition has not been established (Prod Info TOFRANIL(R) t

1)  Nocturnal enuresis 
a)  (children 6 to 12 y) initial, 25 mg ORALLY 1 h before bedtime, may increase in 25 mg increments
50 mg/d or 2.5 mg/kg/d (Prod Info TOFRANIL(R) tablets, 2005) 
b)  (children over 12 y) initial, 25 mg ORALLY 1 h before bedtime, may increase in 25 mg increment
75 mg/d or 2.5 mg/kg/d (Prod Info TOFRANIL(R) tablets, 2005) 

b)  Imipramine Pamoate 
1)  Adult 

a)  Depression 
1)  (hospitalized patients) initial, 100 to 150 mg ORALLY once daily at bedtime; may increase up to MAX
usual maintenance dose, 75 to 150 mg ORALLY once daily at bedtime (Prod Info TOFRANIL-PM(R) cap
2)  (outpatients) 75 mg ORALLY once daily at bedtime; may increase up to a max of 200 mg/day; usual m
75 to 150 mg ORALLY once daily at bedtime (Prod Info TOFRANIL-PM(R) capsules, 2005) 

b)  Panic disorder 
1)  100-200 mg/day ORALLY in divided doses (1-3 doses per day), higher doses may be required if agor

2)  Pediatric 
a)  safety and effectiveness have not been established in children (Prod Info TOFRANIL-PM(R) capsules, 20

3)  Contraindications 
a)  Imipramine Hydrochloride 

1)  coadministration with a MAOI or use within 14 days of discontinuing a MAOI; may cause serious reactions (eg
crisis, convulsive seizures, death) (Prod Info imipramine hcl oral tablets, 2007) 
2)  hypersensitivity to dibenzazepines; risk of cross-sensitivity reactions (Prod Info imipramine hcl oral tablets, 200
3)  hypersensitivity to imipramine hydrochloride (Prod Info imipramine hcl oral tablets, 2007) 
4)  myocardial infarction, during the acute recovery period (Prod Info imipramine hcl oral tablets, 2007) 

b)  Imipramine Pamoate 
1)  coadministration with an MAOI or use within 14 days of discontinuing an MAOI; may cause serious reactions (e
crisis, severe convulsive seizures, death) (Prod Info TOFRANIL-PM(R) oral capsules, 2007) 
2)  hypersensitivity to dibenzazepines; risk of cross-sensitivity reactions (Prod Info TOFRANIL-PM(R) oral capsule
3)  hypersensitivity to imipramine pamoate (Prod Info TOFRANIL-PM(R) oral capsules, 2007) 
4)  myocardial infarction, during the acute recovery period (Prod Info TOFRANIL-PM(R) oral capsules, 2007) 

4)  Serious Adverse Effects 
a)  Imipramine Hydrochloride 

1)  Agranulocytosis 
2)  Atrioventricular conduction pattern - finding 
3)  Cardiac dysrhythmia 
4)  Cerebrovascular accident 
5)  Decreased liver function 
6)  Depression, worsening 
7)  Heart block 
8)  Hypertension 
9)  Jaundice 
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10)  Myocardial infarction 
11)  Orthostatic hypotension 
12)  Palpitations 
13)  Psychotic disorder 
14)  Seizure 
15)  Suicidal thoughts 
16)  Suicide 
17)  Syncope 

b)  Imipramine Pamoate 
1)  Agranulocytosis 
2)  Atrioventricular conduction pattern - finding 
3)  Cardiac dysrhythmia 
4)  Cardiac dysrhythmia 
5)  Cerebrovascular accident 
6)  Decreased liver function 
7)  Depression, worsening 
8)  Hypertension 
9)  Jaundice 
10)  Myocardial infarction 
11)  Orthostatic hypotension 
12)  Seizure 
13)  Suicidal thoughts 
14)  Suicide 
15)  Syncope 

5)  Clinical Applications 
a)  Imipramine Hydrochloride 

1)  FDA Approved Indications 
a)  Depression 
b)  Nocturnal enuresis 

2)  Non-FDA Approved Indications 
a)  Panic disorder 
b)  Urinary incontinence 

b)  Imipramine Pamoate 
1)  FDA Approved Indications 

a)  Depression 
2)  Non-FDA Approved Indications 

a)  Panic disorder 
 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product Ind
B)  Synonyms 

Imipramine 
Imipramine HCl 
Imipramine Hydrochloride 
Imipramine Pamoate 

 
 1.2   Storage and Stability 

A)  Oral route 
1)  Store between 59 and 86 degrees F (15 to 30 degrees C) (Prod Info Tofranil(R), 1995). 

B)  Parenteral route 
1)  Store between 59 to 86 degrees F (15 to 30 degrees C). Upon storing, minute crystals may form; this has no in
drug's therapeutic efficacy. Crystals will dissolve when the ampul is immersed in hot water (Prod Info Tofranil(R), 
al, 1994; Trissel, 1994). 
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 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Geriatric Patients 

Dosage Adjustment During Dialysis 

Dosage in Other Disease States 

 
1.3.1   Normal Dosage 

Imipramine 

Imipramine Hydrochloride 

Imipramine Pamoate 

 
1.3.1.A   Imipramine 

 
1.3.1.A.1   Cataplexy - Narcolepsy 

See Drug Consult reference: NARCOLEPSY AND CATAPLEXY - DRUG THERAPY 
 
1.3.1.B   Imipramine Hydrochloride 

Intramuscular route 

Oral route 

 
1.3.1.B.1   Intramuscular route 

 
1.3.1.B.1.a   Depression 

1)  Initial intramuscular dose of up to 100 milligrams/day in divided doses. Lower dosages are recom
adolescents and for outpatients (Prod Info Tofranil(R), 1995b; Anon, 1983a; Trissel, 1994). 

 
1.3.1.B.2   Oral route 

Agoraphobia 

Bulimia nervosa 

Depression 

Diabetic neuropathy 

Panic disorder 

Urinary incontinence 

 
1.3.1.B.2.a   Agoraphobia 

1)  Efficacy is dose related and may require doses of 150 milligrams/day or greater (Cohen et al, 198
(Mavissaakalian & Perel, 1985a)(Mavissakalian & Perel, 1994; Mavissakalian & Michelson, 1986). 
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1.3.1.B.2.b   Bulimia nervosa 
1)  The doses used in the treatment of bulimia have ranged from the doses commonly used in the tre
depression (75 to 275 milligrams/day) (Pope et al, 1983a; Pope et al, 1983; Rothschild et al, 1994). 

 
1.3.1.B.2.c   Depression 

1)  HOSPITALIZED PATIENTS 
a)  The recommended initial dose for hospitalized patients is 100 milligrams (mg) orally per day 
and gradually increased to 200 mg/day as required. If no response is seen after 2 weeks, then t
increased up to 250 to 300 mg ORALLY per day in divided doses (Prod Info TOFRANIL(R) table
as high as 750 milligrams/day maintenance in divided doses have been reported (Schuckit & Fe
are not recommended. 

2)  OUTPATIENTS 
a)  The recommended initial dose for outpatients is 75 milligrams (mg) orally per day, increased
day. Usual maintenance dose ranges from 50 to 150 mg daily. The recommended maximum do
(Prod Info TOFRANIL(R) tablets, 2005). 
b)  Maintenance doses greater than 150 milligrams/day have been well tolerated and may be re
patients to prevent relapses, but are associated with a higher incidence of persistent side effect
headache, nausea, and vomiting) (Kupfer et al, 1989). The best method, other than experience,
the optimal maintenance dose for a particular individual has not been established. 
c)  Patients with chronic depression that respond to imipramine may benefit from long-term mai
(Kocsis et al, 1991). 

 
1.3.1.B.2.d   Diabetic neuropathy 

1)  Standard doses of 100 milligrams/day of imipramine may not be high enough to produce therape
some patients with diabetic neuropathy. In one study, the therapeutic dose range was 125 milligram
milligrams/day. The maximum therapeutic effect in neuropathy is reached within a week. Dosage titr
started with a dose corresponding to a plasma level of 100 to 200 nmol/L for imipramine plus desipra
should then be increased in a stepwise fashion (Sindrup et al, 1990a). 

 
1.3.1.B.2.e   Panic disorder 

1)  Based upon a dose-response study in patients with panic disorder with agoraphobia, IMIPRAMIN
doses of 1.5 milligrams/kilogram/day (approximately 100 milligrams daily) may be effective in the tre
some patients, whereas higher doses (3 milligrams/kilogram/day, approximately 200 milligrams daily
for the agoraphobic dimension of this disorder (Mavissakalian & Perel, 1989); (Mavissakalian & Pera
1989a). 
2)  The suggested target dose is 2.25 milligrams/kilogram/day or a total (imipramine and N-desmeth
plasma concentration of 110 to 140 nanograms/milliliter in the acute treatment of patients with panic
agoraphobia. Higher doses were associated with good clinical response but a greater dropout rate s
effects (Mavissakalian & Peral, 1995). 

 
1.3.1.B.2.f   Urinary incontinence 

1)  The dose used in the treatment of urinary incontinence is 75 to 150 milligrams/day. The dose can
milligrams per day and titrated to clinical effect. Some patients may require the dose to be administe
doses throughout the day instead of single dose administration (Rabey et al, 1979; Gilja et al, 1984)
1981)(Jarvis, 1981). 
2)  Imipramine 25 milligrams three times daily has been used in the treatment of females with urinary
to detrusor instability (Jarvis, 1981). 

 
1.3.1.C   Imipramine Pamoate 

 
1.3.1.C.1   Oral route 

Agoraphobia 

Bulimia nervosa 

Depression 

Diabetic neuropathy 

Panic disorder 

 
1.3.1.C.1.a   Agoraphobia 

1)  Efficacy is dose related and may require doses of 150 milligrams/day or greater (Cohen et al, 198
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(Mavissaakalian & Perel, 1985a)(Mavissakalian & Perel, 1994; Mavissakalian & Michelson, 1986). 
 
1.3.1.C.1.b   Bulimia nervosa 

1)  The doses used in the treatment of bulimia have ranged from the doses commonly used in the tre
depression (75 to 275 milligrams/day) (Pope et al, 1983a; Pope et al, 1983; Rothschild et al, 1994). 

 
1.3.1.C.1.c   Depression 

1)  HOSPITALIZED PATIENTS 
a)  The initial oral dose for hospitalized patients is usually 100 to 150 milligrams (mg) once daily
may be increased to 200 mg/day as required. If no response is seen after 2 weeks, then the dos
increased up to 250 to 300 mg/day. Doses greater than 150 mg daily may be administered once
optimum dosage and tolerance have been determined. The usual maintenance dose ranges fro
once daily at bedtime (Prod Info TOFRANIL-PM(R) capsules, 2005). Doses as high as 750 milli
maintenance in divided doses have been reported (Schuckit & Feighner, 1972) but are not reco

2)  OUTPATIENTS 
a)  The usual initial oral dose for outpatients is 75 milligrams (mg) once daily at bedtime and ma
to 200 mg/day. Doses greater than 75 mg daily may be administered once a day after the optim
tolerance have been determined. The usual maintenance dose ranges from 75 to 150 mg once 
(Prod Info TOFRANIL-PM(R) capsules, 2005). 
b)  Maintenance doses greater than 150 milligrams/day have been well tolerated and may be re
patients to prevent relapses, but are associated with a higher incidence of persistent side effect
headache, nausea, and vomiting) (Kupfer et al, 1989). The best method, other than experience
the optimal maintenance dose for a particular individual has not been established. 
c)  Patients with chronic depression that respond to imipramine may benefit from long-term mai
(Kocsis et al, 1991). 

 
1.3.1.C.1.d   Diabetic neuropathy 

1)  Standard doses of 100 milligrams/day of imipramine may not be high enough to produce therape
some patients with diabetic neuropathy. In one study, the therapeutic dose range was 125 milligram
milligrams/day. The maximum therapeutic effect in neuropathy is reached within a week. Dosage titr
started with a dose corresponding to a plasma level of 100 to 200 nmol/L for imipramine plus desipra
should then be increased in a stepwise fashion (Sindrup et al, 1990a). 

 
1.3.1.C.1.e   Panic disorder 

1)  Based upon a dose-response study in patients with panic disorder with agoraphobia, IMIPRAMIN
doses of 1.5 milligrams/kilogram/day (approximately 100 milligrams daily) may be effective in the tre
some patients, whereas higher doses (3 milligrams/kilogram/day, approximately 200 milligrams daily
for the agoraphobic dimension of this disorder (Mavissakalian & Perel, 1989); (Mavissakalian & Pera
1989a). 
2)  The suggested target dose is 2.25 milligrams/kilogram/day or a total (imipramine and N-desmeth
plasma concentration of 110 to 140 nanograms/milliliter in the acute treatment of patients with panic
agoraphobia. Higher doses were associated with good clinical response but a greater dropout rate s
effects (Mavissakalian & Peral, 1995). 

 
1.3.2   Dosage in Renal Failure 

A)  Imipramine Hydrochloride 
1)  No specific dosage adjustment is necessary (Bennett et al, 1994). 

B)  Imipramine Pamoate 
1)  No specific dosage adjustment is necessary (Bennett et al, 1994). 

 
1.3.4   Dosage in Geriatric Patients 

A)  Imipramine Hydrochloride 
1)  GENERAL INFORMATION 

a)  Dosage reduction is recommended in elderly patients since this patient population is reported to have
incidence of confusional-type reactions and other central nervous system symptoms while on tricyclic an
therapy (Davies et al, 1971). A one-third to one-half reduction in tricyclic antidepressant dosage is sugge
An increase in age is correlated with elevated steady-state serum levels of imipramine, desipramine and 
(Hicks et al, 1981a; Benetello et al, 1990). 

2)  DEPRESSION 
a)  The initial recommended dose for depression in geriatric patients is 30 to 40 milligrams orally daily; it 
necessary to exceed 100 milligrams/day (Prod Info TOFRANIL(R) tablets, 2005). 

3)  URINARY INCONTINENCE 
a)  In elderly patients with urinary incontinence associated with spontaneous unstable detrusor contractio
imipramine is started at 25 milligrams at bedtime and increased by 25 milligrams, until the patient is cont
side effects, or reaches 150 milligrams/day (Castleden et al, 1981). 
b)  A review for utilizing antidepressants in the treatment of depression in geriatric patients has been pub
1985). 

B)  Imipramine Pamoate 
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1)  GENERAL INFORMATION 
a)  Dosage reduction is recommended in elderly patients since this patient population is reported to have
incidence of confusional-type reactions and other central nervous system symptoms while on tricyclic an
therapy (Davies et al, 1971). A one-third to one-half reduction in tricyclic antidepressant dosage is sugge
An increase in age is correlated with elevated steady-state serum levels of imipramine, desipramine and 
(Hicks et al, 1981a; Benetello et al, 1990). 
b)  It is recommended that therapy in geriatric patients is initiated with imipramine hydrochloride tablets (
orally per day (Prod Info TOFRANIL(R) tablets, 2005)) since lower dosages should be used. Imipramine 
may be used once a total daily dosage of 75 mg or higher is established (Prod Info TOFRANIL-PM(R) ca

 
1.3.5   Dosage Adjustment During Dialysis 

A)  Imipramine Hydrochloride 
1)  HEMODIALYSIS 

a)  No dosage supplementation is required following hemodialysis or peritoneal dialysis (Bennett et al, 19
2)  PERITONEAL DIALYSIS 

a)  No dosage supplementation is required following hemodialysis or peritoneal dialysis (Bennett et al, 19
B)  Imipramine Pamoate 

1)  HEMODIALYSIS 
a)  No dosage supplementation is required following hemodialysis or peritoneal dialysis (Bennett et al, 19

2)  PERITONEAL DIALYSIS 
a)  No dosage supplementation is required following hemodialysis or peritoneal dialysis (Bennett et al, 19

 
1.3.6   Dosage in Other Disease States 

A)  Imipramine Hydrochloride 
1)  DIABETES 

a)  Studies in mice have shown that imipramine stimulates insulin secretion in the presence of low glucos
whereas it inhibits insulin secretion in the presence of high glucose levels. Imipramine should be adminis
to type II diabetic patients (El-Dakhakhny et al, 1996). 

B)  Imipramine Pamoate 
1)  DIABETES 

a)  Studies in mice have shown that imipramine stimulates insulin secretion in the presence of low glucos
whereas it inhibits insulin secretion in the presence of high glucose levels. Imipramine should be adminis
to type II diabetic patients (El-Dakhakhny et al, 1996). 

 
 1.4   Pediatric Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage Adjustment During Dialysis 

 
1.4.1   Normal Dosage 

Imipramine 

Imipramine Hydrochloride 

Imipramine Pamoate 

 
1.4.1.A   Imipramine 

 
1.4.1.A.1   Anorexia nervosa 

See Drug Consult reference: ANOREXIA NERVOSA - DRUG THERAPY 
 
1.4.1.B   Imipramine Hydrochloride 

 
1.4.1.B.1   Oral route 

Attention deficit hyperactivity disorder, predominantly inattentive type 
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Depression 

Nocturnal enuresis 

 
1.4.1.B.1.a   Attention deficit hyperactivity disorder, predominantly inattentive type 

1)  The dose used ranges from 25 to 100 milligrams/day and tends to be lower than those needed to
Children tend to respond within 24 hours after initiating therapy. The monitoring of serum imipramine
levels may be useful. The serum levels associated with reported responses have been 10 to 54 nan
imipramine and 10 to 65 nanograms/milliliter of desipramine (Hussey & Wright, 1970)(Linnoila et al, 
1985; Winsberg et al, 1980). 

 
1.4.1.B.1.b   Depression 

1)  For the treatment of depression in children the initial starting dose of imipramine is 1.5 milligrams
given in 1 to 4 divided doses with dosage increased 1 milligram/kilogram every 3 to 4 days. The dail
imipramine should not exceed 5 milligrams/kilogram/day, and children receiving doses of 3.5 milligra
or more should be closely monitored (Taketomo et al, 1992). 
2)  Adolescents should initially receive 30 to 40 milligrams/day. Dosages exceeding 100 mg/day are
necessary (Prod Info TOFRANIL(R) tablets, 2005). 

 
1.4.1.B.1.c   Nocturnal enuresis 

1)  Children, aged 6 and over, should initially receive 25 milligrams orally, 1 hour before bedtime. If s
response does not occur within 1 week, the dose may be increased by 25 milligrams/day: children u
receive a maximum daily dose of 50 milligrams and children over 12 may receive 75 milligrams (Pro
1995b; Taketomo et al, 1992). 
2)  In early-night bedwetters, it is more effective to give the drug earlier and in divided doses, ie, 25 m
afternoon and then at bedtime (Prod Info Tofranil(R), 1995b). 
3)  The daily dose of imipramine should not exceed 2.5 milligrams/kilogram, or 50 milligrams at bedt
years of age, or 75 milligrams at bedtime if 12 years of age or older (Prod Info Tofranil(R), 1995b; Ta
1992; Denniston et al, 1994). 
4)  The optimization of imipramine dose in the treatment of enuresis should be guided by clinical res
imipramine/desipramine levels. The use of serum imipramine/desipramine levels may help determin
with the drug regimen and outliers. The use of a Bayesian dosing method offers no major advantage
method used in combination using serum level data. However, the Bayesian method may be useful 
possible analytical errors, noncompliance, and non-steady state serum concentrations (Tamayo et a

 
1.4.1.C   Imipramine Pamoate 

 
1.4.1.C.1   Oral route 

 
1.4.1.C.1.a   Depression 

1)  Tofranil-PM(R) should not be used in children because of the increased potential for overdose du
capsule potency (75 mg, 100 mg, 125 mg and 150 mg capsule) (Prod Info TOFRANIL-PM(R) capsu

 
1.4.2   Dosage in Renal Failure 

A)  Imipramine Hydrochloride 
1)  No specific dosage adjustment is necessary (Bennett et al, 1994). 

B)  Imipramine Pamoate 
1)  No specific dosage adjustment is necessary (Bennett et al, 1994). 

 
1.4.4   Dosage Adjustment During Dialysis 

A)  Imipramine Hydrochloride 
1)  HEMODIALYSIS 

a)  No dosage supplementation is required following hemodialysis or peritoneal dialysis (Bennett et al, 19
2)  PERITONEAL DIALYSIS 

a)  No dosage supplementation is required following hemodialysis or peritoneal dialysis (Bennett et al, 19
B)  Imipramine Pamoate 

1)  HEMODIALYSIS 
a)  No dosage supplementation is required following hemodialysis or peritoneal dialysis (Bennett et al, 19

2)  PERITONEAL DIALYSIS 
a)  No dosage supplementation is required following hemodialysis or peritoneal dialysis (Bennett et al, 19

 
 2.0   Pharmacokinetics 

Onset and Duration 
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Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  Depression, oral: 7 to 21 days (Prod Info Tofranil(R), 1995a); (Greenblatt & Shader, 1975). 
2)  Peak Response 

a)  Depression, oral: 4 to 6 weeks (Eisenberg & Asnis, 1986). 
 
 2.2   Drug Concentration Levels 

A)  Therapeutic Drug Concentration 
1)  Endogenous depression, greater than 200 ng/mL (IMIPRAMINE plus DESIPRAMINE) (Peselow et al, 1983; G
1977). 
2)  Prepubertal depressive symptoms, 200 to 225 ng/mL (IMIPRAMINE plus DESIPRAMINE), minimum level of 14
(Preskorn et al, 1983). 
3)  Hyperactivity, 10 to 54 ng/mL (imipramine only) (Linnoila et al, 1979). 
4)  Enuresis in children, no correlation (Fritz et al, 1994; Manglick & Buchanan, 1992; DeVane et al, 1984). 

a)  Some studies have shown levels of 80 to 150 ng/mL (IMIPRAMINE plus DESIPRAMINE) to be effective (R
1980a; Fernandez de Gatta et al, 1984). 

5)  Ventricular premature depolarizations, 74 to 385 ng/mL (IMIPRAMINE plus desipramine) (Giardina et al, 1983)
6)  Diabetic neuropathy, less than 100 nmol/L (IMIPRAMINE plus DESIPRAMINE); 400 to 500 nmol/L required in 
(Sindrup et al, 1990). 

B)  Time to Peak Concentration 
1)  Oral: 1 hour (Gram & Christiansen, 1975). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

Extracorporeal Elimination 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  Oral, tablet: 94% to 96% (Heck et al, 1979). 

a)  The bioavailability of IMIPRAMINE from tablet and syrup form is equivalent (Gagnon et al, 1980). 
B)  Effects of Food 

1)  None (Abernethy et al, 1984h). 
 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  89% (Kristensen, 1983). 
1)  Patients with severe burns (35% to 85% BSA) exhibit increased binding during the initial convale
20 days) (Martyn et al, 1984). 
2)  The free fraction is reduced in cancer patients (Schulz & Luttrell, 1982). 
3)  The free fraction in rheumatoid arthritis patients is slightly lower than in healthy control subjects (
(Kristensen, 1985). 

2)  OTHER DISTRIBUTION SITES 
a)  Tissue 

1)  At steady-state, tissue concentrations are greatest in the lung followed by the brain, the adipose 
(Sallee & Pollock, 1990a). 

B)  Distribution Kinetics 
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1)  Volume of Distribution 
a)  10 to 20 L/kg (Bennett et al, 1994a; Sallee & Pollock, 1990a). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Liver, extensive (Gram & Christensen, 1975)(Olivier-Martin et al, 1975). 

a)  First-pass metabolism occurs with extensive metabolism to conjugated and non-conjugated metabolit
et al, 1975). 
b)  N-demethylation of imipramine is under pharmacogenic control of CYP2C19 (Morinobu et al, 1997). 
c)  Hydroxylation may become saturated resulting in drug accumulation (Brosen et al, 1986). 

B)  Metabolites 
1)  N-desmethyl metabolite (DESIPRAMINE), active (Drayer, 1976). 

a)  Patients with recurrent episodes of depression have a significantly lower IMIPRAMINE/DESIPRAMIN
those who do not experience recurrences (1.73) (Tollefson et al, 1985). 
b)  DESIPRAMINE exists in a 0.3 to 15.0 ratio to IMIPRAMINE in plasma (Nagy & Treiber, 1973). 

2)  2-hydroxy IMIPRAMINE, active (Buckley, 1975). 
a)  Reported to depress cardiac contractility in dogs (Buckley, 1975). 

3)  2-hydroxydesipramine, active (DeVane & Jusko, 1981). 
a)  Serum concentration of the hydroxy metabolites may have some relationship to the drug's toxicity (De
DeVane & Jusko, 1981a). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Excretion (%) 

a)  0.05 to 0.1% (DESIPRAMINE only) (Gram & Christiansen, 1975). 
2)  IMIPRAMINE metabolites are excreted in urine (Gram et al, 1971; Crammer et al, 1969). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  6 to 18 hours (Benetello et al, 1990a; Sutfin et al, 1984). 
1)  The half-life of IMIPRAMINE in children ranges from 6 to 15 hours (Rancurello, 1985). 
2)  In elderly patients the serum half-life ranges from 25 to 30 hours (Benetello et al, 1990a; Abernet
3)  The terminal half-life of IMIPRAMINE and the active metabolites is 1.5 to 2.0 times longer followi
administration than that observed following oral administration (Sutfin et al, 1984). 

B)  Metabolites 
1)  DESIPRAMINE, 12 to 36 hours (Sutfin et al, 1984). 
2)  2-hydroxyimipramine, 6 to 18 hours (Sutfin et al, 1984). 
3)  2-hydroxydesipramine, 12 to 36 hours (Sutfin et al, 1984). 

 
2.3.6   Extracorporeal Elimination 

A)  Hemodialysis 
1)  Dialyzable: No (Prod Info Tofranil(R), 1995a; Asbach & Schuler, 1974; Bailey et al, 1974; Wright & Cooke

B)  Peritoneal 
1)  Dialyzable: No (Prod Info Tofranil(R), 1995a; Asbach & Schuler, 1974; Bailey et al, 1974; Wright & Cooke

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Imipramine Hydrochloride 

a)  Oral (Tablet) 
Suicidality and Antidepressant Drugs 
Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in child
and young adults in short-term studies of major depressive disorder (MDD) and other psychiatric disorders. A
the use of imipramine hydrochloride or any other antidepressant in a child, adolescent, or young adult must b
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with the clinical need. Short-term studies did not show an increase in the risk of suicidality with antidepressan
placebo in adults beyond age 24; there was a reduction in risk with antidepressants compared to placebo in a
older. Depression and certain other psychiatric disorders are themselves associated with increases in the risk
Patients of all ages who are started on antidepressant therapy should be monitored appropriately and observ
clinical worsening, suicidality, or unusual changes in behavior. Families and caregivers should be advised of 
observation and communication with the prescriber. Imipramine hydrochloride is not approved for use in pedi
Info imipramine hcl oral tablets, 2007). 

2)  Imipramine Pamoate 
a)  Oral (Capsule) 

Suicidality and Antidepressant Drugs 
Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in child
and young adults in short-term studies of major depressive disorder (MDD) and other psychiatric disorders. A
the use of imipramine pamoate or any other antidepressant in a child, adolescent, or young adult must balanc
clinical need. Short-term studies did not show an increase in the risk of suicidality with antidepressants comp
adults beyond age 24; there was a reduction in risk with antidepressants compared to placebo in adults aged
Depression and certain other psychiatric disorders are themselves associated with increases in the risk of su
all ages who are started on antidepressant therapy should be monitored appropriately and observed closely f
worsening, suicidality, or unusual changes in behavior. Families and caregivers should be advised of the nee
observation and communication with the prescriber. Imipramine pamoate is not approved for use in pediatric 
TOFRANIL-PM(R) oral capsules, 2007). 

 
 3.1   Contraindications 

A)  Imipramine Hydrochloride 
1)  coadministration with a MAOI or use within 14 days of discontinuing a MAOI; may cause serious reactions (eg
crisis, convulsive seizures, death) (Prod Info imipramine hcl oral tablets, 2007) 
2)  hypersensitivity to dibenzazepines; risk of cross-sensitivity reactions (Prod Info imipramine hcl oral tablets, 200
3)  hypersensitivity to imipramine hydrochloride (Prod Info imipramine hcl oral tablets, 2007) 
4)  myocardial infarction, during the acute recovery period (Prod Info imipramine hcl oral tablets, 2007) 

B)  Imipramine Pamoate 
1)  coadministration with an MAOI or use within 14 days of discontinuing an MAOI; may cause serious reactions (e
crisis, severe convulsive seizures, death) (Prod Info TOFRANIL-PM(R) oral capsules, 2007) 
2)  hypersensitivity to dibenzazepines; risk of cross-sensitivity reactions (Prod Info TOFRANIL-PM(R) oral capsule
3)  hypersensitivity to imipramine pamoate (Prod Info TOFRANIL-PM(R) oral capsules, 2007) 
4)  myocardial infarction, during the acute recovery period (Prod Info TOFRANIL-PM(R) oral capsules, 2007) 

 
 3.2   Precautions 

A)  Imipramine Hydrochloride 
1)  suicidal ideation and behavior or worsening depression, increased risk, particularly in children, adolescents, an
during the first few months of therapy or following changes in dosage (Prod Info imipramine hcl oral tablets, 2007)
2)  alcohol, excessive use; increased danger of intentional or unintentional imipramine overdose (Prod Info imipra
tablets, 2007) 
3)  bipolar disorder, in patients at risk; increased risk of precipitation of a mixed/manic episode with only antidepre
(Prod Info imipramine hcl oral tablets, 2007) 
4)  cardiovascular disease, current or history; may cause cardiac conduction defects, arrhythmias, congestive hea
myocardial infarction, stoke, and tachycardia (Prod Info imipramine hcl oral tablets, 2007) 
5)  concurrent use with electroshock therapy; may increase hazards of electroshock therapy (Prod Info imipramine
2007) 
6)  cyclic-type psychiatric disorders, history; may cause mania or hypomania (Prod Info imipramine hcl oral tablets
7)  elderly patients; increased risk of developing cardiac abnormalities (Prod Info imipramine hcl oral tablets, 2007
8)  excessive exposure to sunlight; may cause photosensitization (Prod Info imipramine hcl oral tablets, 2007) 
9)  glaucoma, narrow-angle, history of; due to anticholinergic effects of imipramine hydrochloride (Prod Info imipra
tablets, 2007) 
10)  hepatic function, significantly impaired (Prod Info imipramine hcl oral tablets, 2007) 
11)  hyperthyroidism or concurrent use of thyroid medications; may increase risk of cardiovascular toxicity (Prod In
oral tablets, 2007) 
12)  intraocular pressure, increased; exacerbation of condition due to cholinergic antagonism (Prod Info imipramin
2007) 
13)  neutrophil depression, pathological, may occur (Prod Info imipramine hcl oral tablets, 2007) 
14)  renal function, significantly impaired (Prod Info imipramine hcl oral tablets, 2007) 
15)  schizophrenia; may activate psychosis (Prod Info imipramine hcl oral tablets, 2007) 
16)  seizure disorder, history; may lower the convulsive threshold (Prod Info imipramine hcl oral tablets, 2007) 
17)  surgery, elective (Prod Info imipramine hcl oral tablets, 2007) 
18)  urinary retention, history of; due to anticholinergic effects of imipramine hydrochloride (Prod Info imipramine h
2007) 

B)  Imipramine Pamoate 
1)  suicidal ideation and behavior or worsening depression; increased risk, particularly in children, adolescents, an
during the first few months of therapy or following changes in dosage (Prod Info TOFRANIL-PM(R) oral capsules, 
2)  alcohol, excessive use; increased danger of intentional or unintentional imipramine overdose (Prod Info TOFR
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capsules, 2007) 
3)  bipolar disorder; increased risk of precipitation of a mixed/manic episode with only antidepressant treatment (P
TOFRANIL-PM(R) oral capsules, 2007) 
4)  cardiovascular disease, current or history; may increase risk of tachycardia, congestive heart failure, cardiac co
arrhythmias, myocardial infarction (MI), and stroke (Prod Info TOFRANIL-PM(R) oral capsules, 2007) 
5)  concurrent use with electroshock therapy; may increase hazards of electroshock therapy (Prod Info TOFRANIL
capsules, 2007) 
6)  elderly patients; may increase risk of ECG changes (Prod Info TOFRANIL-PM(R) oral capsules, 2007) 
7)  glaucoma, history of narrow-angle; exacerbation of condition due to cholinergic antagonism (Prod Info TOFRA
capsules, 2007) 
8)  hyperthyroidism or concurrent use of thyroid medications; may cause cardiac toxicity (Prod Info TOFRANIL-PM
2007) 
9)  intraocular pressure, increased; exacerbation of condition due to cholinergic antagonism (Prod Info TOFRANIL
capsules, 2007) 
10)  mania/hypomania; risk of disease activation (Prod Info TOFRANIL-PM(R) oral capsules, 2007) 
11)  schizophrenia; may activate psychosis (Prod Info TOFRANIL-PM(R) oral capsules, 2007) 
12)  seizure disorder, history; may lower the convulsive threshold (Prod Info TOFRANIL-PM(R) oral capsules, 200
13)  surgery, elective (Prod Info TOFRANIL-PM(R) oral capsules, 2007) 
14)  urinary retention, history of; exacerbation of condition due to cholinergic antagonism (Prod Info TOFRANIL-P
capsules, 2007) 

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Immunologic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Otic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

Abnormal ECG 

Cardiac dysrhythmia 
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Cardiogenic shock 

Cardiomyopathy 

Cardiovascular finding 

Dead - sudden death 

Hypertension 

Hypotension 

Myocarditis 

Vasoconstriction 

 
3.3.1.A   Abnormal ECG 

1)  Summary 
a)  ECG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include INCR
RATE, PROLONGED PR INTERVAL, INTRAVENTRICULAR CONDUCTION DELAYS, INCREASED CO
INTERVAL (QTc), and FLATTENED T WAVES (Marshall & Forker, 1982ak). 

2)  In one comparative study, phenelzine and mianserin were less likely than imipramine or amitriptyline to pr
cardiac conduction, in patients without cardiac disease. Prolongation of the PR interval was observed with im
amitriptyline but not with phenelzine or mianserin. There was a trend towards prolongation of the QRS comple
tricyclics, as well as the QTc interval; no QRS changes were observed with phenelzine or mianserin and ther
phenelzine to decrease the QTc interval, whereas mianserin produced no effect on the QTc interval. These d
mianserin and phenelzine are less likely than imipramine or amitriptyline to produce heart block in patients wi
mianserin appeared to be the least likely of the four agents to induce cardiac conduction abnormalities (McGr
3)  Forty-four depressed patients receiving imipramine 3.5 mg/kg/day for 4 weeks demonstrated prolonged P
intervals, lowered T-wave amplitude, and increased heart rate compared to a 2 week drug-free period. None 
developed severe intraventricular conduction abnormalities nor high-grade AV block (Giardina et al, 1979). 
4)  IMIPRAMINE therapy in the elderly has been associated with increased heart rate and isolated ECG comp
(shortening of the QT interval, changes in ST segments, and T waves) (Hayes et al, 1983). Two elderly, depr
with preexisting cardiac arrhythmias, had significant increases in PR interval, QRS segment, and QTc interva
treatment with oral imipramine 3.5 mg/kg/day. Both patients also had a reduction in atrial and ventricular prem
depolarizations during therapy (Bigger et al, 1977b). 

 
3.3.1.B   Cardiac dysrhythmia 

1)  Summary 
a)  Production and suppression of atrial and ventricular arrhythmias have been reported in patients receiv
(Marshall & Forker, 1982ak; Raskind et al, 1982; Levin et al, 1985; Williams & Sherter, 1971). Multifocal 
ventricular contractions occurred in a 62-year-old woman following withdrawal of IMIPRAMINE. The depr
preexisting nonspecific intraventricular conduction delay (Regan et al, 1989). 

2)  ARRHYTHMIAS ADULT 
a)  A 25-year-old quadriplegic patient receiving oral imipramine 200 mg at bedtime developed a life-threa
arrhythmia shortly after achieving therapeutic levels (Levin et al, 1985). This may have occurred because
patients frequently have autonomic supersensitivity. Thus the autonomic effects of imipramine may have
cardiac arrhythmia. 
b)  A 37-year-old black male, who was receiving antihypertensive therapy (guanethidine, hydralazine, an
experienced cardiac stand still and died following treatment with 25 mg of imipramine TID for 5 days, des
discontinuation of all drugs (Williams & Sherter, 1971). In other reports, discontinuation of imipramine us
improvement of cardiac arrhythmias although in some cases of AV block, a pacemaker was required (Ra
Moorehead & Knox, 1965; Kantor et al, 1975). Arrhythmias, usually supraventricular or VENTRICULAR T
have also been reported following acute overdose of imipramine (Brown et al, 1972; Lund-Larsen & Sive
c)  The cardiovascular effects associated with imipramine therapy were evaluated in 12 men with stable 
disease who had become depressed following a myocardial infarction or coronary artery bypass-graft su
al, 1982). All other drug regimens were kept constant during the course of the study. The mean maximum
was 125 mg/day with a mean plasma level (imipramine plus desmethylimipramine) of 194 ng/mL. During
imipramine therapy some patients experienced an antiarrhythmic effect from the imipramine, observed a
premature ventricular contractions. Other cardiovascular side effects observed in this study included a m
PR interval, QT interval, and heart rate, and orthostatic blood pressure changes. 

3)  ARRHYTHMIAS - PEDIATRIC 
a)  The cardiovascular status of 23 pediatric patients (ages 5 to 17 years), who were candidates for imipr
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(eg, oppositional behavior, conduct disorders, and depression), were evaluated before and after the initia
therapy. Each patient was started on 1.5 mg/kg/day which could be increased to a maximum of 5 mg/kg/
divided doses. The follow-up cardiovascular evaluation was conducted 10 to 14 days after clinical improv
condition or steady-state serum concentration of between 150 ng/mL and 250 ng/mL. Resting heart rate 
PR interval lengthened (average 21.2 msec) in all 23 children (p less than 0.001). One child developed M
while on imipramine, but this child had a resting PR interval of 176 msec before the initiation of imipramin
on these findings the authors support the recommendation that baseline electrocardiogram should be co
patients. In addition, patients with a family history of sudden death, a baseline PR interval greater than th
for age, or any alterations in intraventricular conduction are candidates for ambulatory Holter monitor whe
imipramine therapy (Fletcher et al, 1993). 

 
3.3.1.C   Cardiogenic shock 

1)  An imipramine-provoked paradoxical pheochromocytoma crisis occurred in a 35-year-old male who prese
with severe cardiogenic shock after taking two unknown doses of imipramine for headaches. The hypotension
unresponsive to fluids and anatropes (Ferguson, 1994). Subsequent CT scan revealed a pheochromocytoma
confirmed with other diagnostic tests. Previous cases reports of the adverse effects of imipramine in patients 
pheochromocytoma have resulted in hypertensive crises. It appears that imipramine should be avoided or us
patients with known or suspected pheochromocytoma. 

 
3.3.1.D   Cardiomyopathy 

1)  CONGESTIVE CARDIOMYOPATHY was reported in a 50-year-old male after receiving tricyclic antidepre
period (amitriptyline/perphenazine for 6 months, then imipramine 150 mg/day for 4 years). The patient experie
onset of weakness, shortness of breath, and pedal edema over 2 months prior to admission. Evaluation revea
and interstitial edema on chest X-ray and EKG revealed bilateral enlargement. The patient improved somewh
furosemide and hydralazine but remained severely disabled (functional class 3) (Howland et al, 1983). A caus
relationship was not definitely established in this case. 

 
3.3.1.E   Cardiovascular finding 

1)  Summary 
a)  Some of the following adverse effects have not been associated with imipramine but have occurred w
antidepressants. These include MYOCARDIAL INFARCTION, STROKE, HEART BLOCK, precipitation o
HEART FAILURE, ECG CHANGES, ORTHOSTATIC HYPOTENSION, HYPERTENSION, and TACHYC
Tofranil(R), 1995). ECG effects reported in patients receiving therapeutic doses of tricyclic antidepressan
INCREASED HEART RATE, PROLONGED PR INTERVAL, INTRAVENTRICULAR CONDUCTION DEL
INCREASED CORRECTED QT INTERVAL (QTc), and FLATTENED T WAVES (Marshall & Forker, 1982
shock, vasoconstriction, vasospasm of the hands and feet (ACROCYANOSIS), and myocarditis have ea
in 1 to 2 patients (Appelbaum & Kapoor, 1983; Anderson & Morris, 1988; Ferguson, 1994; Morrow et al, 

2)  Two authors reported that tricyclic antidepressants when given in therapeutic doses are essentially free of
cardiovascular effects in patients without cardiovascular disease and may improve the status of patients with 
arrhythmias (Glassman & Bigger, 1981; Roose et al, 1987a). The development of second degree atrioventric
significantly greater in patients with preexisting bundle-branch block than in patients with normal electrocardio
hypotension occurred more frequently in patients with conduction abnormalities (Roose et al, 1987a). 

 
3.3.1.F   Dead - sudden death 

1)  According to one study, the use of higher-dose tricyclic antidepressants (TCAs) was associated with an in
SUDDEN CARDIAC DEATH, while lower doses did not increase this risk. In a cohort study including 481,744
cases of sudden cardiac death occurring in a community setting, researchers found that compared to non-use
of TCAs was associated with a dose-related increase in the risk of sudden cardiac death. For doses lower tha
(mg) (amitriptyline or its equivalent), the rate ratio was 0.97 (95% CI, 0.72 to 1.29), however this increased to 
1.04 to 6.12) for doses of 300 mg or more (p=0.03, test for dose-response). In the entire cohort, users of TCA
mg or higher (amitriptyline or its equivalent) had a 41% increased rate of sudden cardiac death (rate ratio, 1.4
1.95). However, TCAs taken in doses of less than 100 mg (amitriptyline or its equivalent) were not associated
risk of sudden cardiac death in the entire cohort or in any subgroups, including persons with treated cardiova
Use of selective serotonin reuptake inhibitors was not associated with an increased risk of sudden cardiac de
0.95; 95% CI, 0.42 to 2.15) (Ray et al, 2004). 
2)  An 8-year-old boy died of cardiac arrest that was attributed to imipramine toxicity. Although there were no 
taken more than the prescribed dose, the dose at time of death (6.9 milligrams/kilogram/day (mg/kg/day)) wa
excess of the recommended dose of 5 mg/kg/day. One month after his dose had been raised to 100 mg twice
(approximately a year after starting treatment), he complained of his heart hurting and of being dizzy. Two mo
dextroamphetamine 5 mg/day was added to his regimen and was raised to 10 mg/day one month later. Two m
initial cardiac episode, he again complained of his heart hurting. One month later, while playing basketball, he
arrest. On autopsy (20 hours after death), highly elevated venous and ventricular levels of imipramine and its 
desipramine, were the only abnormalities found (Varley, 2000). 

 
3.3.1.G   Hypertension 

1)  A 57-year-old female treated with 150 mg/day of imipramine for 12 days developed hypertension (Hessov
pressure before therapy was noted to be 140/90 mmHg and 3 days after initiating imipramine for endogenous
blood pressure rose to 150/110 mmHg. Nine days after initiating therapy the blood pressure had risen to 175/
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no associated changes in the EKG. Twenty-four hour urinary excretion of noradrenaline-adrenaline and vanill
was normal. Dosage reduction failed to lower blood pressure and so the drug was discontinued. After 3 week
pressure was close to or at controlled levels. 
2)  Imipramine, 75 mg at bedtime, produced a rise in diastolic blood pressure in 18 enuretic boys (mean age 9
diastolic pressure increased by 8 +/- 6 mmHG and standing by 10 +/- 12 mmHG (Lake et al, 1979). 

 
3.3.1.H   Hypotension 

1)  Summary: ORTHOSTATIC HYPOTENSION has been reported in patients receiving imipramine (Glassma
Koehl & Wenzel, 1971; Glassman et al, 1979). Elderly depressed patients (n=45) may be at an increased risk
ORTHOSTATIC HYPOTENSION if they have preexisting severe heart disease, impaired left ventricular funct
concurrent cardiovascular medications. Another factor, that requires further assessment, was increased forea
Individuals with increased forearm resistance had a greater frequency of imipramine-induced orthostatic hypo
with normal or low forearm resistance. Patients were receiving therapeutic doses of imipramine (Glassman et
2)  A 9-year-old white female treated with imipramine 25 mg twice daily for 9 days developed POSTURAL HY
the fifth day of therapy, the child developed decreased appetite, dry mouth, and constipation. During the sixth
therapy, she developed WEAKNESS, and DIZZINESS upon standing, pallor, diaphoresis, vomiting when pro
rapid heart rate. Physical exam revealed a supine pulse rate of 120/min with supine blood pressure of 100/70
pressure was noted to fall to 80/50 mmHg and pulse rate increased to 170/min, and the patient also became 
sweated profusely. Upon standing, blood pressure dropped to 60/0 mmHg with pulse increasing to greater tha
association with a SYNCOPAL ATTACK. An ECG revealed a FIRST DEGREE AV BLOCK. Discontinuation o
resulted in improvement of the patient's condition over the 7 day hospital course with subsequent normalizatio
& Wenzel, 1971). 
3)  A study of 44 depressed adults receiving therapeutic doses of imipramine (average 245 mg/day in males, 
females) demonstrated a significant decrease in blood pressure upon standing; average decrease during imip
was 26.1 mmHg during therapy and 10.9 mmHg prior to therapy. This decrease was independent of age, plas
preexisting heart rate (Glassman et al, 1979). 
4)  Forty-five elderly patients (mean age 63.6) were initially treated with 25 mg/day imipramine with dose bein
mg/day (Branconnier et al, 1983). Cardiovascular function was assessed 3 times during the course of the stu
day 7 and day 28). On day 7 and day 28 the patient exhibited a significant orthostatic change in diastolic bloo
increase in heart rate compared to pretreatment. 
5)  The cardiovascular effects of imipramine, doxepin, and placebo were compared in 24 depressed patients 
The tricyclic antidepressants had no effects on left ventricular ejection fraction but did cause orthostatic chang
pressure. The imipramine therapy was associated with a reduction in premature ventricular contractions, whic
consistently seen in the placebo and doxepin treated patients. Based on the results of this study it would app
patients with preexisting heart disease, without any severe impairment of myocardial performance, can be tre
imipramine or doxepin without an adverse effect on ventricular rhythm or hemodynamic function (Veith et al, 1

 
3.3.1.I   Myocarditis 

1)  A 54-year-old female developed myocarditis and hepatitis after restarting imipramine therapy. The patient 
later secondary to the myocarditis. It could not be determined if this rare hypersensitivity reaction was directly
imipramine, its desipramine metabolite, or the combination of imipramine and desipramine (Morrow et al, 198

 
3.3.1.J   Vasoconstriction 

1)  A 37-year-old female, developed severe and prolonged episodes of vasospasm of the hands within 10 day
discontinuation of her amitriptyline therapy and the initiation of 150 mg/day imipramine. Vasospasm reoccurre
rechallenge (Appelbaum & Kapoor, 1983). 
2)  ACROCYANOSIS of the hands and feet occurred in an 11-year-old girl following imipramine therapy (25 m
approximately 10 weeks) for nocturnal enuresis (Anderson & Morris, 1988). The patient developed initial sym
after initiation of treatment (painful swelling of metacarpophalangeal joints of the feet). Examination after 10 w
revealed cold, blue and moist hands and feet which blanched on pressure. LIVEDO RETICULARIS was obse
forearms. Withdrawal of imipramine resulted in resolution of symptoms in 3 days. 

 
3.3.2   Dermatologic Effects 

 
3.3.2.A   Discoloration of skin 

1)  HYPERPIGMENTATION was described in 4 women (53 to 75 years old) receiving imipramine 150 to 375 
years (Ming et al, 1999). Hyperpigmentation began after 2 to 11 years of use. Coloration was described as sl
women and as dark brown or golden brown in the other 2. The site of the reaction was in the face, chest, arm
woman also had a darkening of her iris. The pigmentation disappeared over 6 to 12 months in 2 of the wome
discontinue imipramine. 
2)  A 46-year-old male was treated with imipramine 75 to 100 mg three times/day for 9 years and developed p
pigmentation of his face, neck, and fingers (Hare, 1970). Characteristically the skin of the nose and ears was 
the patient had normal skin folds with no ophthalmological disturbances. 
3)  A 48-year-old white female developed a slate-gray discoloration in sun-exposed areas, predominately her 
both hands, and eyes, after receiving imipramine 150 mg/day for five years (Hashimoto et al, 1991). These di
became lighter after discontinuation of the imipramine therapy and returned to normal within one year. 

 
3.3.3   Endocrine/Metabolic Effects 
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Acute intermittent porphyria 

Anticholinergic adverse reaction 

Galactorrhea 

Hyperthyroidism 

Hypoglycemia 

Syndrome of inappropriate antidiuretic hormone secretion 

 
3.3.3.A   Acute intermittent porphyria 

See Drug Consult reference: DRUGS CONSIDERED UNSAFE- ACUTE PORPHYRIAS 
 
3.3.3.B   Anticholinergic adverse reaction 

1)  IMIPRAMINE HYDROCHLORIDE may produce a slightly higher incidence of anticholinergic side effects th
salt due to higher peak concentrations with this salt form; however, this has not been proven. Any dissimilarity
when changed from one salt form to the other is most likely psychological, and is probably due to changes in 
between the two products (ie hydrochloride salt - tablet, pamoate salt - capsule (Prod Info Tofranil PM(R), 199
Tofranil(R), 1990; Pers Comm, 1982a). 

 
3.3.3.C   Galactorrhea 

1)  A 34-year-old female treated with imipramine 75 to 100 mg/day for 6 months developed spontaneous gala
Discontinuation of imipramine resulted in subsiding of the LACTATION which recurred when therapy with imip
resumed. During imipramine therapy, it was noted that the patient had low levels of serum serotonin and urin
The author postulated that the mechanism for the galactorrhea was similar to that seen with reserpine which 
of the normal hypothalamic inhibition of pituitary prolactin secretion (Klein, 1964). 

 
3.3.3.D   Hyperthyroidism 

1)  A case of a 9.5-year-old female was treated with 25 mg/day oral imipramine for enuresis and also received
thyroid therapy; the patient demonstrated increased restlessness, hyperkineticism, nervousness, easy fatigab
and warm skin. Physical exam revealed a resting heart rate of 120 beats/min with deep tendon reflexes noted
without clonus. Lab values revealed a thyroxine level of 9.2 mg/dL and a triiodothyronine uptake of 31.9%. EK
sinus tachycardia with ST-T wave changes and basal metabolic rate was elevated by 33%. Discontinuing imi
continuing the same dose of thyroid resulted in the child becoming euthyroid (Colantonio & Orson, 1974). 

 
3.3.3.E   Hypoglycemia 

1)  A 50-year-old male treated with 200 mg/d of imipramine developed severe hypoglycemia (Shrivastava & E
Six days after starting imipramine therapy the patient complained of fatigue, dizziness, loss of weight, and inc
On laboratory examination, he was found to have a nonfasting serum glucose of 57 mg/dL with all other lab v
normal limits. Imipramine therapy was discontinued and his serum glucose returned to 79 mg/dL and sympto
Following an unintentional rechallenge the man began complaining of weakness and dizziness one week late
serum glucose was 34 mg/dL. Following discontinuation of the imipramine therapy his serum glucose returne
2)  Imipramine may increase an individual's sensitivity to insulin-induced hypoglycemia, but does not affect th
regulatory response of ACTH and cortisol (Kathol et al, 1991). 

 
3.3.3.F   Syndrome of inappropriate antidiuretic hormone secretion 

1)  Imipramine was associated with SIADH in a 78-year-old woman during therapy for major depression. The 
imipramine 25 to 50 mg orally daily for approximately 3 months prior to admission. HYPONATREMIA was ob
admission and subsided during a 9 day interval without imipramine therapy. The patient subsequently develo
bupropion and upon rechallenge with imipramine (Liskin et al, 1984). 
2)  A 73-year-old thin and frail white female was admitted to a psychiatric unit for evaluation after deliberate in
cleaning fluid (Colgate, 1993). She was diagnosed with severe depression and started on paroxetine therapy
the paroxetine was discontinued because the depression was getting worse. A single session of electroconvu
tried and then she was started on imipramine syrup, 25 mg twice daily. The dose was increased to 125 mg pe
divided doses, and diazepam was used in doses up to 10 mg/day to control her agitation. Over the next few w
condition improved, but she did fall and sustained a fractured left femur neck. Her mental condition continued
her mobility deteriorated and she suffered several more falls. Physical examination revealed a profound ortho
blood pressure (40 mmHg) and she had hyponatremia (124 mmol/l) and a low serum osmolality (266 mOsm/
intoxication was ruled out and a diagnosis of inappropriate secretion of antidiuretic hormone was made. The i
was then held. Over the next ten days her serum sodium levels returned to the normal range. 

 
3.3.4   Gastrointestinal Effects 
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Colitis 

Xerostomia 

 
3.3.4.A   Colitis 

1)  ISCHEMIC COLITIS, requiring surgical intervention, has been reported in one patient following the ingesti
quantity of imipramine (Patel et al, 1992). The individual was a 38-year-old female with a past medical history
hospitalized following an ingestion of unspecified quantity of imipramine. Her serum imipramine level was 1,0
micrograms/milliliter. Over the next few days her abdomen became increasingly distended with rebound tend
absence of bowel sounds. Laparotomy revealed a necrotic ascending and transverse colon which was subse
and the patient's condition improved. 

 
3.3.4.B   Xerostomia 

1)  XEROSTOMIA is frequently associated with imipramine therapy in usual therapeutic doses (150 mg/day). 
mouth is often associated with gum shrinkage, inflammation of the oral cavity, stomatitis, cracking of the lips a
mouth, pseudomembrane formation, hairy tongue with white or black or bald beefy red tongue, ill-fitting dentu
and oral moniliasis. Discontinuation of the drug and/or treatment with pilocarpine (5 mg four times/day) usuall
increase of salivation (Pollack, 1964; Winer & Bahn, 1967). 
2)  Imipramine, 75 mg every day, given to 12 volunteers in a placebo controlled study caused a significant red
secretion rate (Sheth et al, 1979a). 
3)  A comparison of 5 different antidepressants on salivary flow reveals that amitriptyline and doxepin had the
salivation and desipramine the least (Blackwell et al, 1980). Imipramine and nortriptyline were intermediate an
in their effects. 

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Hematology finding 

1)  Summary 
a)  Some of the following adverse effects have not been associated with imipramine but have occurred w
antidepressants. These include BONE MARROW DEPRESSION including AGRANULOCYTOSIS, EOSI
PURPURA, and THROMBOCYTOPENIA (Prod Info Tofranil(R), 1995). IMIPRAMINE-induced agranuloc
about 10 cases have been reported (Gravenor et al, 1986). 

2)  A 59-year-old white female treated with imipramine 50 mg three times per day for 2 months developed ag
which was fatal. The patient died 2 weeks after discontinuing imipramine (Hnatko, 1965). 
3)  A 55-year-old male treated with 25 mg/day of IMIPRAMINE developed asymptomatic eosinophilia. The pa
cell count was noted to be 19,650 which gradually decreased in association with an eosinophil count of 693 (
300). All through the course the patient remained asymptomatic and well. Following discontinuation of the dru
recovered with the eosinophilia subsiding (Penick & Carrier, 1967). 

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Hepatotoxicity 

1)  Summary 
a)  Hepatotoxicity induced by imipramine (hepatic necrosis) occurs infrequently. The mechanism by whic
reaction occurs in unknown, but may be a hypersensitivity reaction. Elevations in bilirubin, alkaline phosp
transaminases, and other liver function tests can occur within one to two weeks of the start of therapy. C
include pruritus, jaundice, icterus, rashes (erythematous maculopapular, desquamation, xanthelasma an
and splenomegaly. Most cases improve following discontinuation of therapy. However, a few patients co
severe that they either died or required a liver transplant (Hynes, 1965; Powell et al, 1968; Grace, 1970; 
1982; Morrow et al, 1989; Schaefer et al, 1990). 

2)  High, single-daily dosing of imipramine may be more hazardous to the liver than divided doses. A 33-year
receiving 300 mg (6 mg/kg) of imipramine at bedtime along with thiothixene 10 mg and developed an elevatio
(Moskovitz et al, 1982). Prior to the hospitalization for worsening mental status she had been receiving 200 to
imipramine in divided doses. On day 26 of the single daily dosage of imipramine therapy, liver function tests w
following subjective complaints by the patient. The test revealed an elevation in liver enzymes. No baseline liv
were obtained at the time of hospitalization, but a previous liver function test taken one month after the initiati
therapy was normal. Antihepatitis A and B antibodies and HAA tests were negative. The imipramine therapy w
and the thiothixene therapy was continued. Two weeks following the discontinuation of the imipramine therap
returned to normal. 
3)  A 11-year-old boy developed fulminant HEPATIC FAILURE seven days after being started on imipramine 
for enuresis (Schaefer et al, 1990). Histologically, the liver showed massive HEPATOCELLULAR NECROSIS
proliferation and loss of parenchymal volume. Mild amounts of acute and chronic inflammation were found in 
Hepatocellular necrosis occurred predominantly in the pericentral areas with focal hemorrhage encircling the 
damage was so extensive a liver transplant was required. 
4)  A rare hypersensitivity reaction to imipramine is the development of myocarditis and HEPATITIS (Morrow 
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3.3.7   Immunologic Effects 
 
3.3.7.A   Cross sensitivity reaction 

1)  Two patients developed a skin rash during therapy with desipramine (Norpramin(R)) and amitriptyline (Ela
al, 1982). Discontinuation of these medications in each patient resulted in subsidence of the skin rash. Doxep
in the patient receiving desipramine and imipramine was substituted in the patient receiving amitriptyline. On 
recurrence of the rash did not occur. These data would suggest that substitution of a structurally dissimilar an
is a viable alternative in patients developing allergic skin reactions. 

 
3.3.8   Musculoskeletal Effects 

Fracture of bone, Nonvertebral 

Hip fracture 

Myasthenia gravis 

 
3.3.8.A   Fracture of bone, Nonvertebral 

1)  In a prospective, population-based, cohort study (n=7983) with a mean follow-up of 8.4 years, there was a
nonvertebral fracture in adult participants older than 55 years of age (mean age of 77.5 years) who were curr
tricyclic antidepressant (TCA), including amitriptyline, clomipramine, dosulepine, doxepine, imipramine, mapro
nortriptyline, and opipramol, compared to those who were not exposed to antidepressants. Current TCA use w
with an increased risk of nonvertebral fracture (hazard ratio (HR), 1.6; 95% confidence interval (CI), 1.08 to 2
with no antidepressant use. Current TCA use was also associated with an increased risk of nonvertebral fract
CI, 1.02 to 2.5) compared with past antidepressant use (n=1217). Duration of TCA use of greater than 6 mon
associated with an increased risk of fractures when compared with no antidepressant use and with past antid
Fractures of the hip (most frequent), wrist, humerus, and pelvis were reported (Ziere et al, 2008). 

 
3.3.8.B   Hip fracture 

1)  An increased incidence of hip fracture was reported in elderly patients receiving psychotropic agents. This
control evaluation of 1021 patients with hip fractures and 5606 control patients. An increased risk of hip fractu
with the use of hypnotic/anxiolytic agents with a long elimination half-life (greater than 24 hours), tricyclic antid
antipsychotic agents. Current users were defined as subjects who had received a prescription in the 30 day p
admission date for the initial hospitalization. The long half-life hypnotic/anxiolytic agents studied were lorazep
chlordiazepoxide, and barbiturates (excluding phenobarbital). The tricyclic antidepressants included amitripty
imipramine; antipsychotic agents evaluated were thioridazine, haloperidol, chlorpromazine, and perphenazine
contrast, shorter-acting hypnotic/anxiolytic agents (half-life of 24 hours or less) were not associated with an in
fracture in these patients. The most frequently used agents in this category were diphenhydramine, hydroxyz
hydrate. The increased risk of hip fracture observed in this study was directly related to the doses of the drug
confounding by dementia did not alter the results. Additional studies are needed to confirm these results in th
populations and to evaluate the effects of other psychotropic drugs that have less pronounced sedative effect
1987). 

 
3.3.8.C   Myasthenia gravis 

See Drug Consult reference: DRUG-INDUCED MYASTHENIA GRAVIS 
 
3.3.9   Neurologic Effects 

Akathisia 

Central nervous system finding 

Cerebral ischemia 

Gilles de la Tourette's syndrome 

Impaired psychomotor performance 

Myoclonus 

Seizure 
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Suicidal thoughts 

Tremor 

 
3.3.9.A   Akathisia 

1)  One patient developed akathisia while receiving imipramine therapy and 4 others developed the same wh
desipramine, trazodone, or tranylcypromine. The imipramine patient was a 54-year-old female who was treate
and imipramine for depression. After titrating the dose of imipramine to 150 mg/day, the patient complained o
feeling in her legs and the inability to remain still. Propranolol 10 mg three times daily was started, and the sy
completely within several hours of the first dose. Discontinuation of the propranolol resulted in a recurrence o
within 24 hours (Zubenko et al, 1987). 

 
3.3.9.B   Central nervous system finding 

1)  Summary 
a)  Some of the following adverse effects have not been associated with imipramine but have occurred w
antidepressants. These include NUMBNESS, TINGLING, PARESTHESIAS of the extremities, ATAXIA, T
EXTRAPYRAMIDAL SYMPTOMS, PERIPHERAL NEUROPATHY, SEIZURES, EEG CHANGES, CONF
STATES with HALLUCINATIONS especially in the elderly, DISORIENTATION, DELUSIONS, FORGETF
ANXIETY, RESTLESSNESS, AGITATION, INSOMNIA, NIGHTMARES, HYPOMANIA, and exacerbation
(Prod Info Tofranil(R), 1995; Davies et al, 1971). PARANOIA, AGGRESSIVE BEHAVIOR (Rampling, 197
Petti, 1979), psychomotor impairment (Clayton et al, 1977a), delirium (Godwin, 1983), myoclonus (Garve
1987), akathisia (Zubenko et al, 1987), and Tourette's syndrome (Parraga & Cochran, 1992) have been a
use of imipramine; SUICIDAL IDEATION is a potential side effect of imipramine (Prod Info Tofranil(R), 19
1992). LEARNING IMPAIRMENT in a social context is NOT seen with tricyclic antidepressants (Gillis, 19

 
3.3.9.C   Cerebral ischemia 

1)  A 59-year-old male treated with usual therapeutic doses of imipramine for mild depression developed cere
attacks (Brechter, 1968). Two weeks after starting drug therapy PARESTHESIA over the entire left side of his
with short attacks of SPEECH DISTURBANCES. The drug was discontinued but PARESIS continued to prog
involvement and total stenosis of the medial cerebral artery. Although no definite cause and effect relationshi
the author postulated that tricyclic antidepressants may cause recurrent ischemic attacks in persons with part
the cerebral arteries. 

 
3.3.9.D   Gilles de la Tourette's syndrome 

1)  Two children experienced tics or Tourette's syndrome that may have been precipitated by imipramine (Pa
1992). Motor (throat clearing, head shaking) and vocal tics (stuttering, echolalia, palilalia, profane utterances)
boys two weeks after treatment with imipramine (75 to 100 mg/day) for attention deficit hyperactivity disorder 
concurrent depression. The tics remained despite discontinuation of the imipramine. Remission of the tics wa
through the use of haloperidol and thioridazine. 

 
3.3.9.E   Impaired psychomotor performance 

1)  A placebo-controlled study of healthy male volunteers demonstrated DETERIORATION OF DRIVING SKI
received 25 mg imipramine three times a day compared with 10 who received placebo and 10 who were cont
1977a). 

 
3.3.9.F   Myoclonus 

1)  A high incidence of myoclonus was reported during cyclic antidepressant therapy with imipramine, desipra
amitriptyline, doxepin, trazodone, nortriptyline, and maprotiline (Garvey & Tollefson, 1987). Ninety-eight patie
depression (93) or panic disorder were treated with these agents in initial doses of 50 mg daily of imipramine 
increasing to a maximum of 300 mg daily after several weeks. Of these patients, 39 (40%) developed myoclo
of therapy, with the myoclonus being clinically significant in 9 (9%) and resulting in withdrawal of the antidepre
medication change. Myoclonus occurred within one month of initiation of therapy in 81% of the 39 patients, w
developing myoclonus within 2 weeks; the mean dose of antidepressant administered at the time of myoclonu
daily in imipramine equivalents, which was similar to the mean dose utilized by the patients not developing m
daily). Myoclonus was reversible upon withdrawal of the antidepressant but persisted if medication changes w
however, spontaneous remission of myoclonus was observed in 9 patients. No predictors for the developmen
were observed. 

 
3.3.9.G   Seizure 

1)  Summary 
a)  Imipramine has been shown to decrease the convulsive threshold (Misurec & Nahunek, 1969) and ha
documented to cause seizure disorders including the occurrence of GRAND MAL TONIC-CLONIC SEIZU
with or without seizure histories. Three reports have cited cases in pediatric patients (Fromm et al, 1972;
Petti & Campbell, 1975b). However, cases of grand mal seizures occurring in younger adults (30 years o
reported (Fromm et al, 1972; Kaufmann, 1974). Discontinuation of the tricyclic antidepressant and/or inst
anticonvulsant therapy usually results in control of seizures. 
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2)  A 25-year-old female that had been treated with 4 weeks therapy of imipramine (150 mg/day) and cloraze
developed a seizure following the abrupt discontinuation of clorazepate therapy (Simons, 1983). Since the se
solely contributed to the abrupt discontinuation of the clorazepate therapy, the author feels that all patients re
prescriptions for antidepressant and benzodiazepines should avoid the abrupt discontinuation of the benzodia
See Drug Consult reference: COMPARATIVE INCIDENCE OF SEIZURES FROM ANTIDEPRESSANTS 

 
3.3.9.H   Suicidal thoughts 

1)  Adult and pediatric patients being treated with antidepressants for major depressive disorder who experien
anxiety, agitation, panic attacks, insomnia, irritability, hostility (aggressiveness), impulsivity, akathisia (psycho
restlessness), hypomania, or mania may be at risk of suicidal ideation and behavior (SUICIDALITY). This sam
to treating patients with other psychiatric and nonpsychiatric disorders. If these symptoms are observed, thera
reevaluated and it may be necessary to discontinue medications when symptoms are severe, sudden in onse
of the patient's initial symptoms. Patients and their caregivers should be provided with the Medication Guide t
this drug (Anon, 2004). 
2)  A causal role for antidepressants in inducing suicidality has been established in pediatric patients. Anyone
use of antidepressants in a child or adolescent must balance this risk with the clinical need. In pooled analyse
placebo-controlled trials of nine antidepressants (citalopram, fluoxetine, fluvoxamine, paroxetine, sertraline, b
mirtazapine, nefazodone, and venlafaxine extended-release) including over 4400 pediatric patients with majo
disorder, obsessive compulsive disorder, or other psychiatric disorders, a greater risk of suicidal behavior or i
first few months of therapy was demonstrated in patients receiving antidepressants as compared with placebo
respectively). The risk of suicidality was most consistently observed in the trials that included patients with ma
disorder, but there were signs of risk emerging from trials in other psychiatric indications, such as obsessive c
disorder and social anxiety disorder. No suicides occurred in these trials. The risk of suicidality during longer-
beyond several months) in pediatric patients is not known. It is also unknown whether this risk extends to adu
2004). 

 
3.3.9.I   Tremor 

1)  Imipramine-induced TREMOR occurred in a 61-year-old male. Following doses of 75 mg daily for 3 days, 
developed a marked action tremor of the upper extremities which was smooth and rhythmic (6 to 9 cycles per
interfered with routine activities. The tremor did not worsen when the dose of imipramine was increased to 15
Propranolol (20 mg twice a day) produced attenuation of the tremor within 25 to 48 hours (Kronfol et al, 1983)
2)  Some patients with panic disorder imipramine therapy may develop a jitteriness syndrome (Yeragani et al
condition is characterized by jitteriness, restlessness, trouble sitting still, insomnia, increased energy, increas
possible decreased serum iron level. Whether iron supplementation will prevent or treat this syndrome remain

 
3.3.11   Otic Effects 

 
3.3.11.A   Ototoxicity 

1)  TINNITUS has been reported in 4 patients: a 37-year-old female, a 30-year-old female, a 15-year-old fema
old male, all receiving 50 to 150 mg imipramine daily. Tinnitus disappeared when the imipramine dose was re
females and the male required a change in therapy (Racy & Ward-Racy, 1980). 
2)  Five additional reports of tinnitus secondary to imipramine therapy have been published (Tandon et al, 198
had no history of tinnitus or other otologic abnormalities. All patients developed tinnitus during the second or t
treatment, with doses of 150 to 250 mg daily of imipramine (combined plasma imipramine-desipramine levels
450 ng/mL). The tinnitus subsided spontaneously within 2 to 4 weeks without any specific treatment in all pat
imipramine was maintained in 3 patients and increased in 2). Based upon a chart review of 475 patients treat
University of Michigan Medical Center, the authors indicate that approximately 1% of patients receiving tricyc
develop tinnitus. 
3)  A 38 year-old depressed female develop ringing in her ears one week after the dose of imipramine was in
mg/day (Laird & Lydiard, 1989). She had no history of ear problems and denied using aspirin or other salicyla
medication was continued since the tinnitus was only mildly bothersome and no abnormalities could be found
physical examination. The dose of imipramine was increased to 150 mg/day during the second week. The tin
approximately six weeks and then diminished without any changes in drug therapy. 

 
3.3.12   Psychiatric Effects 

Aggressive behavior 

Delirium 

Psychotic disorder 

Sleep disorder 
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3.3.12.A   Aggressive behavior 
1)  A 26-year-old male treated with a single oral dose of imipramine for cataplexy developed a feeling of aggr
increased intensely over the next half hour with the patient struggling to keep control. The patient was noted t
staggering, and feelings of drunkenness. It was noted that the patient had previously received diazepam and 
(Rampling, 1976). In addition, increased aggression was reported in 2 depressed boys, ages 12 and 6 years,
therapy (Pallmeyer & Petti, 1979). 
2)  Four cases of rapid onset untoward aggressiveness was associated with the use of tricyclic antidepressan
cases the aggressive behavior coincided with the reintroduction of the tricyclic antidepressant. The mechanis
paradoxical response of rapid onset and qualitative characteristics of their reaction are consistent with a prob
in the reticular formation which is the rational for their usefulness in cataplexy (Rampling, 1978). 

 
3.3.12.B   Delirium 

1)  Summary 
a)  Risk factors for the development of tricyclic-induced delirium include high tricyclic serum concentratio
organic brain disease, and concomitant neuroleptic therapy (Godwin, 1983). 

2)  A 31-year-old hospitalized female developed delirium during imipramine therapy; the patient had no know
(Godwin, 1983). Initially she presented with a hypomanic reaction (characterized by restlessness, hyperactivi
lability of mood, and insomnia) that later developed into the delirium reaction (disorientation to time and place
speech, periods of blank stares, periods of unresponsiveness, visual distortions, hallucinations) while on stan
imipramine therapy. Plasma imipramine concentrations were in the low end of the therapeutic range. Thus, im
delirium may occur in some patients as an idiosyncratic reaction unrelated to imipramine serum concentration

 
3.3.12.C   Psychotic disorder 

1)  Summary 
a)  Psychotic reactions following doses of imipramine ranging from 75 to 600 mg/day have been reported
included DISORIENTATION, AGITATION, CONFUSION, RESTLESSNESS, INSOMNIA, tremor, ATAXIA
HALLUCINATIONS, PARANOIA and other abnormal manifestations. Some data suggests that these effe
more frequently in elderly patients and/or those receiving higher doses. Discontinuation of the drug resul
and disappearance of the symptoms (Kane & Keeler, 1964; Ananth, 1973; Wilson et al, 1974; Schulterbr
Prod Info Tofranil(R), 1995). 

2)  A high number of geriatric patients on tricyclic antidepressant therapy have developed confusional reactio
as restlessness, sleep disturbances, FORGETFULNESS, agitation, disorientation, and DELUSIONS. This rea
appear to be dose-related and is possibly due to the central anticholinergic effects of these drugs. These epis
reported to develop within the first 2 weeks of drug therapy and are usually self-limiting, lasting from 3 to 20 d
reduction of dosage or discontinuation of the drug appears to result in resolution of these confusional reaction
(Davies et al, 1971). 

 
3.3.12.D   Sleep disorder 

1)  Imipramine can markedly suppress REM sleep (REM time, REM activity, and number of REM periods) in a
adults (Shain et al, 1990). 

 
3.3.13   Renal Effects 

 
3.3.13.A   Nephrotoxicity 

1)  A 65-year-old white male was treated with doses of up to 100 mg three times/day of imipramine for 24 day
developed RENAL DAMAGE (Sathananthan & Gershon, 1973c). The patient developed symptoms of anorex
confusion, disorientation, and tremulousness in association with elevated BUN (80 mg/dL) and creatinine (2.5
Urine output fell to 725 mL/day despite a fluid intake of approximately 2.5 L. Discontinuation of imipramine res
improvement of this clinical condition and abnormal laboratory values returning to normal by the third day. 

 
3.3.14   Reproductive Effects 

 
3.3.14.A   Sexual dysfunction 

1)  ERECTILE DYSFUNCTION and EJACULATORY DELAY or loss has been reported in depressed and nor
minimum daily dose of 75 mg. Pain on ejaculation (Couper-Smartt & Rodham, 1973; Simpson et al, 1965; Gr
Aizenberg et al, 1991) and loss of libido (Jenkins et al, 1976) as well as increased libido has been reported (S
1965). 
2)  The occurrence of sexual dysfunction associated with antidepressant therapy is frequent. Decreases in se
occurs in 8% of males and 16% of females treated with placebo, 80% of males and 57% of females treated w
and 50% of males and 27% of females treated with imipramine (Harrison et al, 1985). Sexual dysfunctions re
DECREASE IN LIBIDO, excitement, and orgasm and a delay in ejaculation. Similar results have been reporte
by the same group of investigators (Harrison et al, 1986). 
3)  Other investigators feel that long-term treatment with imipramine has no negative effect on sexual function
1994). Instead they feel that the presence of depressive symptoms is associated with diminished libido or dec
pleasure. An evaluation of 90 patients with a major depressive disorder treated with imipramine found no rela
imipramine and sexual function in the total group or the females alone. The number of males included in the s
inadequate to draw any conclusions regarding population. 
4)  A 51-year-old male was treated with an initial dose of 75 mg/day which was reduced to oral imipramine 25
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weeks and developed erectile IMPOTENCE at the higher dose. Potency rapidly returned upon decreasing the
25 mg/day (Greenberg, 1965). 
5)  ANORGASMIA has been reported in a woman treated with imipramine therapy and disappeared when de
was substituted for the imipramine (Sovner, 1983). 
See Drug Consult reference: DRUG-INDUCED SEXUAL DYSFUNCTION 

 
3.3.15   Respiratory Effects 

 
3.3.15.A   Acute respiratory distress syndrome 

1)  A 15-year-old was admitted to the emergency department following the ingestion of 5 grams (150 mg/kg) o
approximately 45 minutes prior to arrival (Flaherty et al, 1986). Within 5 hours of ingestion the patient develop
hypoxemia, increased QS/QT, and decreased lung compliance. At that time a diagnosis of adult respiratory d
(ARDS) was made. Positive end-expiratory pressure (PEEP) resulted in an improvement in lung compliance, 
shunting. Whether or not the development of adult respiratory distress syndrome ARDS was a direct result of
overdose or the development of bradycardia, hypoxemia, metabolic acidosis, hypotension or physostigmine t
unknown. 

 
3.3.16   Other 

Drug tolerance - finding 

Withdrawal sign or symptom 

 
3.3.16.A   Drug tolerance - finding 

1)  Tolerance to the therapeutic effects of IMIPRAMINE therapy has been reported in a small number of patie
Baldessarini, 1985). Usually these patients initially respond to therapy and then weeks to months later they re
continued antidepressant therapy. Remission can usually be regained by increasing the dose of the medicatio
medication. The exact mechanism for the development of this tolerance is not known. 

 
3.3.16.B   Withdrawal sign or symptom 

1)  Withdrawal symptoms have been associated with the discontinuation of tricyclic antidepressant therapy an
to 55% of the patients. These symptoms frequently occur within the first 24 to 48 hours after cessation of ther
withdrawal period is characterized by general somatic malaise (muscle aches, coryza, excessive sweating), g
(nausea, vomiting, diarrhea, and abdominal pain), motor restlessness, and/or neuropsychiatric symptoms (dro
irritability, agitation, and recurrence of depressed mood). Restarting imipramine therapy generally improves th
prevent the occurrence of this withdrawal reaction, the imipramine therapy should be withdrawn gradually, wh
(Sathananthan & Gershon, 1973a; Stern & Mendels, 1980; Petti & Law, 1981; Shrivastava & Itil, 1985; Prod I
1995). 
2)  Children withdrawn from high-dose imipramine therapy over 3 to 10 days may develop a withdrawal syndr
1981). The syndrome is characterized by nausea, vomiting, decreased appetite, tearfulness, headaches, agit
It is thought that this withdrawal syndrome may be the result of a cholinergic rebound following the discontinu
anticholinergic medications. Extending the duration of the tapering period may be helpful in avoiding the occu
syndrome, but there is no clinical evidence to support this theory. 
3)  A 53-year-old woman, with a 25-year history of unipolar depression but no evidence of bipolar illness, dev
cycling bipolar disorder following abrupt discontinuation of her long-term tricyclic antidepressant therapy (Jon
The bipolar illness presented as hypomania 2 days after stopping drug therapy. The hypomanic period was fo
depression and subsequent fluctuation between mania and depression, each lasting from 2 to 8 weeks. 
4)  Multifocal premature ventricular contractions (PVCs) occurred in a 62-year-old woman following withdrawa
The depressed women had preexisting nonspecific intraventricular conduction delay (Regan et al, 1989). Imip
daily) was tapered over a 4-day period, and then doxepin was initiated at a dose of 50 mg at bedtime. PVCs a
observed the day following discontinuance of imipramine. Reinitiation of imipramine therapy (100 mg daily) pr
sinus rhythm with only occasional uniform PVCs, and no couplets, multiforms, runs, or pauses. It was felt that
drug resulted in rebound irritability with resultant aberrant rhythms. Tricyclic antidepressants should be withdr
with frequent EKG monitoring, in patients with a preexisting conduction defects. In patients with no suspected
defect, monitoring for signs of ectopy should be undertaken during withdrawal. 
5)  Withdrawal of imipramine therapy used to treat postpsychotic depression after six months in six schizophr
resulted in DEPRESSIVE RELAPSES (Siris et al, 1989). All six patients had benefit from the initial addition of
their fluphenazine decanoate and benztropine therapy. After six months the dose of imipramine was decrease
weekly intervals without the patient knowledge until it was discontinued. All six patients had experienced recu
depressive-like state and three manifested a coincident exacerbation of psychotic symptoms. While only one 
maintained on all three drugs experienced a depressive-like relapse. 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  Australian Drug Evaluation Committee's (ADEC) Category: C (Batagol, 1996) 
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a)  Drugs which, owing to their pharmacological effects, have caused or may be suspected of causing harmfu
human fetus or neonate without causing malformations. These effects may be reversible. Accompanying text
consulted for further details. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
2)  Crosses Placenta: Yes 
3)  Clinical Management 

a)  Due to reported teratogenic effects, use of imipramine during pregnancy should be avoided if possible, es
first trimester. The dangers of failure to treat major depression, however, are obvious, and in each case these
weighed against the potential for teratogenic effects. If pregnancy occurs during treatment, the patient should
possible consequences to the fetus. 

4)  Literature Reports 
a)  Imipramine has been associated with teratogenic effects, however, a clear causal relationship has not bee
the large cohort study (Heinonen et al, 1977), of 19 mother-child pairs exposed to imipramine in the first trime
malformations were reported, suggesting an increased risk of teratogenic effects. 
b)  A review of the Finnish register of congenital malformations for 1964 to 1972 revealed 3 possible cases of
effects (2 cleft lips, 1 CNS anomaly) that were related to the use of an imipramine/chloropyramine combinatio
Heikkila & Saxen, 1973). 
c)  Neonatal intoxication and withdrawal symptoms may be observed with maternal use of imipramine. Sympt
the neonate include cyanosis, respiratory distress, vasomotor instability, irritability, hypokinesia, convulsions, 
increased respiratory rate, autonomic dysfunction, hypoactivity, and belly dance movements of the abdomen 
(Anon, 1983; Shrand, 1982). 
d)  Several infants have been described who developed transient respiratory and neurological symptoms sho
possibly in relation to maternal imipramine. Of 3 infants whose mothers had used imipramine throughout the 
infants developed postnatal symptoms of irritability, restlessness, inconsolable crying, tachypnea, cyanosis, h
fasciculations, and tremors. One infant developed signs of heart failure despite a normal electrocardiogram, a
to 180 per minute, and absence of a congenital cardiac malformation. One infant experienced laryngeal spas
difficulties (Eggermont et al, 1972). 
e)  Based on data collected through the Motherisk Program, there appear to be no differences in cognitive fun
temperament and general behavior in children exposed to imipramine throughout gestation when compared t
et al, 2002). However, among infants who were exposed to either fluoxetine or tricyclic antidepressants thoug
those born to mothers with uncontrolled depressive symptoms showed lower cognitive and language achieve
born to mothers who were well-controlled (Nulman et al, 2002). 

B)  Breastfeeding 
1)  American Academy of Pediatrics Rating: Drugs for which the effect on nursing infants is unknown but may be o
2001) 
2)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk wh
breastfeeding. Weigh the potential benefits of drug treatment against potential risks before prescribing this dr
breastfeeding. 

3)  Clinical Management 
a)  Imipramine and its metabolite, desipramine, appear in breast milk in low concentrations. The potential for 
the nursing infant has not been evaluated. When the maternal dose is high, exposure of the infant to the drug
minimized by limiting the number of feeds per day (Bennett, 1996). 

4)  Literature Reports 
a)  The amount of imipramine and desipramine available to an infant is small. The amount of imipramine mea
milk was 4 to 29 ng/mL and desipramine was 17 to 35 ng/mL; a milk:plasma ratio of 1 has been suggested (S
1979). 

5)  Drug Levels in Breastmilk 
a)  Parent Drug 

1)  Milk to Maternal Plasma Ratio 
a)  1 (Briggs et al, 1998) 

b)  Active Metabolites 
1)  desipramine (Sallee & Pollock, 1990) 

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

Drug-Tobacco Combinations 

Intravenous Admixtures 
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3.5.1   Drug-Drug Combinations 

Acecainide 

Acenocoumarol 

Ajmaline 

Alprazolam 

Amiodarone 

Amisulpride 

Amobarbital 

Amphetamine 

Amprenavir 

Anisindione 

Aprindine 

Aprobarbital 

Arbutamine 

Arformoterol 

Arsenic Trioxide 

Astemizole 

Atazanavir 

Atomoxetine 

Azimilide 

Belladonna 

Belladonna Alkaloids 

Bepridil 

Bethanidine 

Bretylium 

Bupropion 

Butabarbital 

Butalbital 
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Butalbital 

Cannabis 

Carbamazepine 

Chloral Hydrate 

Chloroquine 

Chlorotrianisene 

Cimetidine 

Cisapride 

Citalopram 

Clarithromycin 

Clonidine 

Clorgyline 

Conjugated Estrogens 

Darifenacin 

Dexfenfluramine 

Dexmethylphenidate 

Dextroamphetamine 

Dicumarol 

Dienestrol 

Diethylpropion 

Diethylstilbestrol 

Diltiazem 

Disopyramide 

Disulfiram 

Dofetilide 

Dolasetron 

Droperidol 

Duloxetine 
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Enflurane 

Epinephrine 

Erythromycin 

Esterified Estrogens 

Estradiol 

Estriol 

Estrone 

Estropipate 

Eterobarb 

Ethinyl Estradiol 

Etilefrine 

Fenfluramine 

Fenfluramine 

Flecainide 

Fluconazole 

Fluoxetine 

Fluvoxamine 

Formoterol 

Fosamprenavir 

Foscarnet 

Fosphenytoin 

Gatifloxacin 

Gemifloxacin 

Grepafloxacin 

Guanadrel 

Guanethidine 

Guanfacine 

Halofantrine 
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Haloperidol 

Halothane 

Heptabarbital 

Hexobarbital 

Hydroquinidine 

Ibutilide 

Iobenguane I 131 

Iproniazid 

Isocarboxazid 

Isoflurane 

Isradipine 

Ketoconazole 

Labetalol 

Levomethadyl 

Lidoflazine 

Linezolid 

Lisdexamfetamine 

Lorcainide 

Lumefantrine 

Mazindol 

Mephentermine 

Mephobarbital 

Mesoridazine 

Mestranol 

Methamphetamine 

Methohexital 

Methoxamine 

Methylphenidate 
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Mibefradil 

Midodrine 

Moclobemide 

Moxifloxacin 

Nefopam 

Nialamide 

Norepinephrine 

Octreotide 

Oxilofrine 

Pargyline 

Paroxetine 

Pemoline 

Pentamidine 

Pentobarbital 

Phendimetrazine 

Phenelzine 

Phenindione 

Phenmetrazine 

Phenobarbital 

Phenprocoumon 

Phentermine 

Phenylephrine 

Phenytoin 

Pimozide 

Pirmenol 

Prajmaline 

Primidone 

Procainamide 
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Procarbazine 

Prochlorperazine 

Propafenone 

Propranolol 

Propylhexedrine 

Quetiapine 

Quinestrol 

Quinidine 

Quinidine 

Rasagiline 

Risperidone 

Ritonavir 

Ropivacaine 

S-Adenosylmethionine 

Salmeterol 

Secobarbital 

Selegiline 

Sematilide 

Sertindole 

Sertraline 

Sotalol 

Sparfloxacin 

Spiramycin 

St John's Wort 

Sulfamethoxazole 

Sultopride 

Tapentadol 

Tedisamil 
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Telithromycin 

Terfenadine 

Thiopental 

Thioridazine 

Tibolone 

Toloxatone 

Tramadol 

Tranylcypromine 

Trifluoperazine 

Trimethoprim 

Vasopressin 

Venlafaxine 

Verapamil 

Warfarin 

Ziprasidone 

Zolmitriptan 

Zotepine 

 
3.5.1.A   Acecainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III ant
agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide (Corey et al, 19
(Gilman et al, 1985), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 1996), dofetilide (Allen et al, 2002), a
& Runge, 2001). Even though no formal drug interaction studies have been done, the coadministration of Cla
antiarrhythmics and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is not r
(Yamreudeewong et al, 2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic antidepres
recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include incre
prolonged PR interval, intraventricular conduction delays, increased corrected QT interval (QTc) and flatt
(Marshall & Forker, 1982ab).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, s
antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days before any interac
initiated. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yam
2003).  

 
3.5.1.B   Acenocoumarol 

1)  Interaction Effect: increased risk of bleeding 
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2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral anticoagul
1970c; Williams et al, 1976c). Considerable interindividual differences may be found (Pond et al, 1975c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In patients receiving tricyclic antidepressants and oral anticoagulant therapy, the pro
ratio or INR (international normalized ratio) should be closely monitored with the addition and withdrawal of th
and should be periodically reassessed during concurrent therapy. Achieving a stable drug regimen which pro
level of anticoagulation may be difficult in patients on this combination, and frequent adjustments of the antico
be required. 
7)  Probable Mechanism: decreased acenocoumarol metabolism; increased acenocoumarol absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an incre
levels and an increase in the plasma half-life of dicumarol, although the effect was not consistent in all su
1975b). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after 8 days of nortriptyline resulted in a significantly prolon
decreased volume of distribution of the coumarin anticoagulant in 6 healthy volunteers (Vesell et al, 1970
mechanism of action was suggested to be reduced bishydroxycoumarin metabolism and/or altered coum
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent TCA
1976b). TCAs affected the stability of anticoagulant control leading to frequent changes in the doses of a
Inhibition of coumarin metabolism was the postulated mechanism.  

 
3.5.1.C   Ajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class Ia antiarrhythmics and tricyclic antidepressants have been shown to prolong the QTc inte
recommended therapeutic dose. Even though no formal drug interaction studies have been done, the coadm
Ia antiarrhythmics and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is no
(Prod Info Elavil(R), 1999g; Prod Info Quinaglute(R), 1999; Marshall & Forker, 1982n). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic agent and a tricyclic anti
recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 isoenzyme responsible for the 2-hydroxylation of imi
desipramine (Brosen & Gram, 1989). Inhibition of this enzyme system can result in a 35% decrease in im
clearance and 85% decrease in desipramine clearance. Demethylation of imipramine by the cytochrome 
unaffected by this interaction. Until more information is available all patients having quinidine added to dr
containing imipramine or desipramine should be monitored for increased antidepressant serum concentr
potential toxicity.  
b)  An increased incidence in sudden death was observed in six out of 53 patients with cardiac disease r
amitriptyline, compared to 0 out of 53 in the control group. It was recommended that amitriptyline be avo
with underlying cardiac disease except when depression was debilitating and no other drugs were helpfu
Coull et al, 1970).  
c)  In a placebo controlled study, imipramine 3.5 mg/kg was administered daily for seven patients with se
and titrated doses to obtain therapeutic plasma concentrations. Two patients displayed premature atrial d
and premature ventricular depolarizations before therapy. On patient had 33 premature atrial depolarizat
premature ventricular depolarizations (PVD) per hour, which decreased to 0.4 PAC and zero PVC per ho
The other patient had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per h
The authors also cautioned that the incidence of cardiotoxicity may increase if tricyclic antidepressants a
with Type I antiarrhythmics. It was also recommended that quinidine and procainamide not be used to tre
of a tricyclic overdose. The similarities between these agents may exacerbate the cardiotoxicity (Kantor e

 
3.5.1.D   Alprazolam 

1)  Interaction Effect: increased imipramine plasma concentrations 
2)  Summary: Imipramine steady state plasma concentrations increased an average of 31% when used conco
alprazolam at doses up to 4 mg/day. The clinical significance of this increase is unknown. A decrease in the i
should be considered for patients who are being treated with alprazolam and imipramine concurrently and wh
increase in side effects such as dry eyes and mouth, constipation, decreased urination, or arrhythmias (Prod 
(TM) orally disintegrating tablet, 2003). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of alprazolam and imipramine may increase the plasma concentra
imipramine. The clinical significance of this increase is unknown. If signs or symptoms of increased imipramin
as blurred vision, dry mouth, constipation, urinary retention, or arrhythmias are noticed, a downward dosage a
imipramine should be considered. 
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7)  Probable Mechanism: unknown 
 
3.5.1.E   Amiodarone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III ant
agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide (Corey et al, 19
(Gilman et al, 1985), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 1996), dofetilide (Allen et al, 2002), a
& Runge, 2001). Even though no formal drug interaction studies have been done, the coadministration of Cla
antiarrhythmics and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is not r
(Yamreudeewong et al, 2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic antidepres
recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include incre
prolonged PR interval, intraventricular conduction delays, increased corrected QT interval (QTc) and flatt
(Marshall & Forker, 1982ab).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, s
antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days before any interac
initiated. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yam
2003).  

 
3.5.1.F   Amisulpride 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
1999), haloperidol (O'Brien et al, 1999), risperidone (Duenas-Laita et al, 1999), sertindole (Agelink et al, 2001
(Owens, 2001b), sultopride (Lande et al, 1992), and zotepine (Sweetman, 2003). Even though no formal drug
studies have been done, the coadministration of a tricyclic antidepressant and an antipsychotic is not recomm
Pamelor(R), 2001; Marshall & Forker, 1982t). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
proposed mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricu
(Prod Info Orap(R), 1999).  

 
3.5.1.G   Amobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased me
TCA. There have been scattered reports of individuals with decreased serum levels of TCAs in the presence 
(Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 1971). In addition, TCAs can worsen s
reducing the seizure threshold (Brodie, 1992). These drugs also have additive CNS and respiratory depressa
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant do
required. Additionally, monitor for toxicity when either drug is added to or withdrawn from therapy. Serum con
be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic pa
treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 1996). All subjects were ex
metabolizers with respect to the genetically determined CYP2D6-related metabolic polymorphism. Comp
epileptic patients exhibited lower peak plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), s
area under the concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipram
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of h
and the 2D6 isozyme is believed to be important in the metabolism of most or all TCAs. Thus, similar effe
expected with any combination of TCA and barbiturate.  

 
3.5.1.H   Amphetamine 
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1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported
enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; Raisfeld, 1972). A sim
also occur with all drugs that have amphetamine-like effects. Acute elevations in blood pressure have been n
(Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although most co
not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs f
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been repo
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
agents and TCAs is warranted. The patient should be closely monitored for increased cardiovascular effects 
dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympatho
could lead to hypertension, increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) o
Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral t
Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient closely for hypertension an
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agen
coadministration of d-amphetamine with TCAs such as desipramine or protriptyline results in sustained in
amphetamine concentration in the brain (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXED
sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism o
antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transde
2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
such that the hypotensive effects induced by TCAs may lead to blood pressures as high as 170/120 mm
of combined therapy. Discontinuation of the methylphenidate usually results in the blood pressure return
normotensive levels; reinstitution of the methylphenidate resulted in further blood pressure elevation (Fle
Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine g
four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transie
clinical improvement. However, fenfluramine more than doubled steady-state plasma levels of desiprami
1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may oc
therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the treatment of depression
although uncontrolled studies were generally positive, the ten placebo-controlled studies of stimulant dru
depression, with one exception, indicated little advantage of drug over placebo and did not appear to be 
conventional antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.I   Amprenavir 

1)  Interaction Effect: increased tricyclic serum concentrations and potential toxicity (anticholinergic effects, se
cardiac arrhythmias) 
2)  Summary: Coadministered amprenavir may increase serum concentrations of tricyclic antidepressants, ca
risk of arrhythmias or other serious adverse effects. Currently no interaction study has been conducted. Ampr
metabolized by cytochrome P450 3A4 enzymes in addition to being a CYP3A4 inhibitor, and tricyclics may pa
this pathway for metabolism. Plasma concentrations of the tricyclic should be closely monitored and dose adj
accordingly in patients also receiving amprenavir (Prod Info Agenerase(R), 2000). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If concomitant therapy with amprenavir and a tricyclic antidepressant is unavoidable
concentrations of the tricyclic should be closely monitored and dose adjustments made accordingly. Also mon
signs and symptoms of tricyclic toxicity (anticholinergic effects, sedation, confusion, cardiac arrhythmias). 
7)  Probable Mechanism: inhibition of cytochrome P450-mediated tricyclic metabolism 

 
3.5.1.J   Anisindione 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral anticoagul
1970k; Williams et al, 1976k). Considerable interindividual differences may be found (Pond et al, 1975k). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: In patients receiving tricyclic antidepressants and oral anticoagulant therapy, the pro
ratio or INR (international normalized ratio) should be closely monitored with the addition and withdrawal of th
and should be periodically reassessed during concurrent therapy. Achieving a stable drug regimen which pro
level of anticoagulation may be difficult in patients on this combination, and frequent adjustments of the antico
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be required. 
7)  Probable Mechanism: decreased anisindione metabolism; increased anisindione absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an incre
levels and an increase in the plasma half-life of dicumarol, although the effect was not consistent in all su
1975j). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after 8 days of nortriptyline resulted in a significantly prolon
decreased volume of distribution of the coumarin anticoagulant in 6 healthy volunteers (Vesell et al, 1970
mechanism of action was suggested to be reduced bishydroxycoumarin metabolism and/or altered coum
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent TCA
1976j). TCAs affected the stability of anticoagulant control leading to frequent changes in the doses of an
Inhibition of coumarin metabolism was the postulated mechanism.  

 
3.5.1.K   Aprindine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class I antiarrhythmics have been shown to prolong the QTc interval at the recommended ther
Even though no formal drug interaction studies have been done, the coadministration of Class I antiarrhythmi
known to prolong the QTc interval, including tricyclic antidepressants, is not recommended (Prod Info Tambo
acetate, 1998; Larochelle et al, 1984; Scagliotti et al, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class I antiarrhythmic and a tricyclic antidepress
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include incre
prolonged PR interval, intraventricular conduction delays, increased corrected QT interval (QTc) and flatt
(Marshall & Forker, 1982q).  
b)  A 68-year-old man suffering from agitated major depression was begun on a dose of desipramine 125
produced a subtherapeutic serum level of 442 nmol/L (therapeutic range = 500 to 1000 nmol/L). An incre
mg daily produced excellent clinical response with no side effects. He developed atrial fibrillation and flut
mg daily was added to his therapy, and desipramine was discontinued. His arrhythmia was suppressed w
propafenone 150 mg twice daily and 300 mg at bedtime. Desipramine 150 mg daily was again begun, at 
experienced dry mouth, sedation, and shakiness; the desipramine serum level was measured at 2092 nm
desipramine was discontinued for five days, the side effects ceased, and desipramine therapy was resum
The desipramine serum level was measured at 1130 nmol/L (Katz, 1991).  

 
3.5.1.L   Aprobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased me
TCA. There have been scattered reports of individuals with decreased serum levels of TCAs in the presence 
(Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 1971). In addition, TCAs can worsen s
reducing the seizure threshold (Brodie, 1992). These drugs also have additive CNS and respiratory depressa
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant do
required. Additionally, monitor for toxicity when either drug is added to or withdrawn from therapy. Serum con
be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic pa
treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 1996). All subjects were ex
metabolizers with respect to the genetically determined CYP2D6-related metabolic polymorphism. Comp
epileptic patients exhibited lower peak plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), s
area under the concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipram
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of h
and the 2D6 isozyme is believed to be important in the metabolism of most or all TCAs. Thus, similar effe
expected with any combination of TCA and barbiturate.  

 
3.5.1.M   Arbutamine 

1)  Interaction Effect: unreliable arbutamine test results 
2)  Summary: Because tricyclic antidepressants may affect heart rate, arbutamine should not be administered
receiving a tricyclic antidepressant, since arbutamine test results may be unreliable (Prod Info GenESA(R), 1
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
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6)  Clinical Management: Arbutamine should not be administered to a patient receiving tricyclic antidepressan
7)  Probable Mechanism: alteration of heart rate by the tricyclic antidepressant 

 
3.5.1.N   Arformoterol 

1)  Interaction Effect: an increased risk of cardiovascular excitation 
2)  Summary: Concurrent administration of arformoterol with a tricyclic antidepressant (TCA) may lead to pote
arformoterol's adrenergic effects on the cardiovascular system. Therefore, extreme caution is advised if arform
administered to patients who are being treated with a TCA (Prod Info BROVANA(TM) inhalation solution, 200
patients closely for adverse cardiovascular effects. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Extreme caution and close observation for adverse cardiovascular effects are warra
arformoterol is administered concurrently with a tricyclic antidepressant (TCA) as the cardiovascular effects o
be potentiated by TCAs (Prod Info BROVANA(TM) inhalation solution, 2006). 
7)  Probable Mechanism: potentiation of cardiovascular effects 

 
3.5.1.O   Arsenic Trioxide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be used with arseni
pharmacodynamic interactions can occur between arsenic trioxide and potentially arrhythmogenic agents suc
antidepressants that prolong the QT interval (Prod Info Trisenox(R), 2000a). Even though no formal drug inte
have been done, the coadministration of arsenic trioxide and other drugs known to prolong the QTc interval, i
antidepressants, is not recommended (Prod Info Elavil(R), 1999l; Marshall & Forker, 1982ai). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of arsenic trioxide and other drugs that may prolong t
such as tricyclic antidepressants is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  An increased incidence in sudden death was observed in six out of 53 patients with cardiac disease r
amitriptyline, compared to zero out of 53 in the control group using a hospital based information system. 
recommended that amitriptyline not be used in patients with underlying cardiac disease except when dep
debilitating and no other drugs were helpful (Moir et al, 1972a; Coull et al, 1970a).  
b)  QT/QTc prolongation should be expected during treatment with arsenic trioxide and torsade de pointe
complete heart block has been reported. Over 460 ECG tracings from 40 patients with refractory or relap
with arsenic trioxide were evaluated for QTc prolongation. Sixteen of 40 patients (40%) had at least one 
QTc interval greater than 500 msec. Prolongation of the QTc was observed between 1 and 5 weeks afte
infusion, and then returned towards baseline by the end of 8 weeks after arsenic trioxide infusion. In thes
evaluations, women did not experience more pronounced QT prolongation than men, and there was no c
(Prod Info Trisenox(R), 2000).  

 
3.5.1.P   Astemizole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Tricyclic antidepressants have been shown to prolong the QTc interval at the recommended the
Even though no formal drug interaction studies have been done, the coadministration of astemizole and othe
prolong the QTc interval, including tricyclic antidepressants, is not recommended (Prod Info Elavil(R), 1999m
Hismanal(R), 1996). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of astemizole and agents that prolong the QT interva
antidepressants, is not recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  A comprehensive discussion of the cardiovascular effects of tricyclic antidepressants has been prese
Forker, 1982aj). Electrocardiogram effects reported in patients receiving therapeutic doses of tricyclic an
include increased heart rate, prolonged PR interval, intraventricular conduction delays, increased correct
(QTc) and flattened T waves.  

 
3.5.1.Q   Atazanavir 

1)  Interaction Effect: increased plasma concentrations of tricyclic antidepressants (drowsiness, hypotension, 
2)  Summary: Coadministration of atazanavir and tricyclic antidepressants has not been studied. However, th
of atazanavir and tricyclic antidepressants has the potential to produce serious and/or life-threatening adverse
Reyataz(TM), 2003). 
3)  Severity: major 
4)  Onset: unspecified 
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5)  Substantiation: theoretical 
6)  Clinical Management: If atazanavir and tricyclic antidepressants are used concomitantly, monitor patient fo
and symptoms of tricyclic antidepressant toxicity (hypotenstion, akathisia, anticholinergic effects, sedation, co
arrhythmias). 
7)  Probable Mechanism: unknown 

 
3.5.1.R   Atomoxetine 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-hy
In extensive metabolizers, atomoxetine steady-state plasma concentrations are increased with selective inhib
such as imipramine. The exposure is similar to that observed in poor metabolizers. In extensive metabolizers 
imipramine, the area under the concentration-time curve of atomoxetine is approximately 6- to 8-fold greater, 
plasma concentration at steady-state is about 3- to 4-fold greater than atomoxetine alone (Prod Info Strattera
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with im
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by imipram

 
3.5.1.S   Azimilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III ant
agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide (Corey et al, 19
(Gilman et al, 1985), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 1996), dofetilide (Allen et al, 2002), a
& Runge, 2001). Even though no formal drug interaction studies have been done, the coadministration of Cla
antiarrhythmics and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is not r
(Yamreudeewong et al, 2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic antidepres
recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include incre
prolonged PR interval, intraventricular conduction delays, increased corrected QT interval (QTc) and flatt
(Marshall & Forker, 1982ab).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, s
antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days before any interac
initiated. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yam
2003).  

 
3.5.1.T   Belladonna 

1)  Interaction Effect: excessive anticholinergic activity (severe dry mouth, constipation, decreased urination, 
sedation, blurred vision) 
2)  Summary: The anticholinergic activity of the active alkaloids present in belladonna may predispose the pa
anticholinergic activity if taken with tricyclic antidepressants. Belladonna contains L-hyoscyamine, atropine, a
with a total alkaloid content of at least 0.3% in the leaves and 0.5% in the roots (Blumenthal et al, 1998). Beca
typically available as a homeopathic preparation, the clinical severity of the interaction with tricyclic antidepre
Caution is advised. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation, ur
tachycardia, decreased sweating, mydriasis, blurred vision, elevated temperature, muscular weakness, and s
effects are noted, belladonna should be discontinued immediately. In severe cases, paralytic ileus, confusion
agitation, delusions, delirium, and paranoia may be encountered as well as tachycardia, dysrhythmia, and hy
severe cases, immediate medical attention should be obtained. 
7)  Probable Mechanism: additive anticholinergic effect 

 
3.5.1.U   Belladonna Alkaloids 

1)  Interaction Effect: excessive anticholinergic activity (severe dry mouth, constipation, decreased urination, 
sedation, blurred vision) 
2)  Summary: The anticholinergic activity of the active alkaloids present in belladonna may predispose the pa
anticholinergic activity if taken with tricyclic antidepressants. Belladonna contains L-hyoscyamine, atropine, a
with a total alkaloid content of at least 0.3% in the leaves and 0.5% in the roots (Blumenthal et al, 1998). Beca
typically available as a homeopathic preparation, the clinical severity of the interaction with tricyclic antidepre
Caution is advised. 
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3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation, ur
tachycardia, decreased sweating, mydriasis, blurred vision, elevated temperature, muscular weakness, and s
effects are noted, belladonna should be discontinued immediately. In severe cases, paralytic ileus, confusion
agitation, delusions, delirium, and paranoia may be encountered as well as tachycardia, dysrhythmia, and hy
severe cases, immediate medical attention should be obtained. 
7)  Probable Mechanism: additive anticholinergic effect 

 
3.5.1.V   Bepridil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: In US clinical trials, the QT and QTc intervals were commonly prolonged by bepridil in a dose-r
(Prod Info Vascor(R), 2000). Tricyclic antidepressants (TCAs) have been shown to prolong the QTc interval a
recommended therapeutic dose (Marshall & Forker, 1982w). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of bepridil and other drugs which may prolong the QTc interval, incl
antidepressants, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.W   Bethanidine 

1)  Interaction Effect: decreased antihypertensive effectiveness 
2)  Summary: Antidepressants inhibit the uptake of bethanidine at its site of action in the adrenergic neuron. T
may last for several days after discontinuation of the antidepressant (Skinner et al, 1969a; Avery, 1973; Feag
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The combination of bethanidine and imipramine, as well as other tricyclic antidepres
should be avoided. An alternative antihypertensive agent should be considered. 
7)  Probable Mechanism: decreased uptake of bethanidine into adrenergic neurons 
8)  Literature Reports 

a)  Adequate control of hypertension was reported in only 2 of 8 adult hypertensive patients who received
debrisoquine concurrently with a tricyclic antidepressant. In 24 control patients given the same drugs with
antidepressants, blood pressure control was achieved in 18. Withdrawal of antidepressant therapy in sev
resulted in postural hypotension that necessitated a reduction in dosage of bethanidine or debrisoquine (
1969).  

 
3.5.1.X   Bretylium 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III ant
agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide (Corey et al, 19
(Gilman et al, 1985), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 1996), dofetilide (Allen et al, 2002), a
& Runge, 2001). Even though no formal drug interaction studies have been done, the coadministration of Cla
antiarrhythmics and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is not r
(Yamreudeewong et al, 2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic antidepres
recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include incre
prolonged PR interval, intraventricular conduction delays, increased corrected QT interval (QTc) and flatt
(Marshall & Forker, 1982ab).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, s
antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days before any interac
initiated. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yam
2003).  

 
3.5.1.Y   Bupropion 

1)  Interaction Effect: increased imipramine plasma level 
2)  Summary: Bupropion was reported to decrease clearance and increase plasma levels of imipramine and i
metabolite desipramine in a 64-year-old woman (Shad & Preskorn, 1997a). Coadministration of bupropion wi
metabolized by the cytochrome P450 2D6 isoenzyme, such as imipramine, should be approached with cautio
initiated at the lower end of the dose range of imipramine. If bupropion is added to the treatment regimen of a

Page 36 of 186MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.28, page 36

Case 3:09-cv-00080-TMB     Document 78-34      Filed 03/24/2010     Page 36 of 186



receiving imipramine, a decrease in the dose of imipramine should be considered (Prod Info Wellbutrin XL(TM
Zyban(R), 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: When imipramine is given with bupropion, monitor for signs of imipramine toxicity o
imipramine plasma concentrations. Coadministration of imipramine with bupropion should be approached wit
should be initiated at the lower end of the dose range of imipramine. If bupropion is added to the treatment re
already receiving imipramine, consider decreasing the dose of imipramine. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated imipramine metabolism 
8)  Literature Reports 

a)  Bupropion was reported to decrease clearance and increase plasma levels of imipramine and its prim
desipramine in a 64-year-old woman. This patient was treated with imipramine for 8 years prior to additio
therapy. Estimated imipramine clearance decreased from 1.7 mL/min without bupropion to 0.73 mL/min w
Additional studies are needed to confirm this observation (Shad & Preskorn, 1997).  

 
3.5.1.Z   Butabarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased me
TCA. There have been scattered reports of individuals with decreased serum levels of TCAs in the presence 
(Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 1971). In addition, TCAs can worsen s
reducing the seizure threshold (Brodie, 1992). These drugs also have additive CNS and respiratory depressa
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant do
required. Additionally, monitor for toxicity when either drug is added to or withdrawn from therapy. Serum con
be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic pa
treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 1996). All subjects were ex
metabolizers with respect to the genetically determined CYP2D6-related metabolic polymorphism. Comp
epileptic patients exhibited lower peak plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), s
area under the concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipram
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of h
and the 2D6 isozyme is believed to be important in the metabolism of most or all TCAs. Thus, similar effe
expected with any combination of TCA and barbiturate.  

 
3.5.1.AA   Butalbital 

1)  Interaction Effect: decreased efficacy of imipramine 
2)  Summary: A 44-year old female on imipramine therapy experienced a relapse of her depressive disorder f
a butalbital-containing product for headaches. Her imipramine concentration decreased by approximately 50%
attributed to an induction of cytochrome P450 1A2 enzymes caused by butalbital (Garey et al, 1997a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Imipramine serum levels should be measured one week after the addition of butalbi
dosage adjustments should be based on the results of the imipramine level and on the patient's response. 
7)  Probable Mechanism: induction of imipramine metabolism by butalbital 
8)  Literature Reports 

a)  A 44-year old woman was admitted to a psychiatric unit for an exacerbation of her depression. At the 
antidepressant regimen included imipramine 300 mg daily, with an imipramine concentration of 174 ng/m
desipramine concentration of 134 ng/mL. These levels were considered within the normal range, and we
her past concentrations. Because of recurring headaches, she was prescribed a product containing buta
required 8 tablets (butalbital 400 mg) daily to control her headaches. The patient progressed well until tw
hospital stay, when she again experienced a relapse of her depressive disorder. Concentrations at this ti
imipramine 48 ng/mL and desipramine 122 ng/mL. Butalbital was the most reasonable explanation for th
imipramine levels, so it was discontinued and imipramine was increased to 325 mg daily. However, furthe
documenting a return to normal imipramine concentrations were futile, since the patient restarted the but
product from her stockpile at home (Garey et al, 1997). 

 
3.5.1.AB   Butalbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased me
TCA. There have been scattered reports of individuals with decreased serum levels of TCAs in the presence 
(Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 1971). In addition, TCAs can worsen s
reducing the seizure threshold (Brodie, 1992). These drugs also have additive CNS and respiratory depressa
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3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant do
required. Additionally, monitor for toxicity when either drug is added to or withdrawn from therapy. Serum con
be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic pa
treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 1996). All subjects were ex
metabolizers with respect to the genetically determined CYP2D6-related metabolic polymorphism. Comp
epileptic patients exhibited lower peak plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), s
area under the concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipram
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of h
and the 2D6 isozyme is believed to be important in the metabolism of most or all TCAs. Thus, similar effe
expected with any combination of TCA and barbiturate.  

 
3.5.1.AC   Cannabis 

1)  Interaction Effect: tachycardia and delirium 
2)  Summary: Concomitant tetrahydrocannabinol and tricyclic antidepressant therapy has increased the heart
delirium beyond that expected with either drug alone (Wilens et al, 1997a; Hillard & Vieweg, 1983a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Caution is advised if patients use cannabis with a tricyclic antidepressant. Monitor h
closely. 
7)  Probable Mechanism: possibly due to beta-adrenergic effect of cannabis coupled with the anticholinergic e
antidepressants 
8)  Literature Reports 

a)  A 21-year-old female receiving oral nortriptyline 30 milligrams at bedtime for 9 months developed mar
tachycardia (160 beats/minute) within 30 minutes of smoking a cannabis cigarette. The patient's heart ra
beats/minute before smoking the cannabis. She had used cannabis many times before starting the nortri
effects (Hillard & Vieweg, 1983).  
b)  Four cases of tachycardia, cognitive changes, and delirium have been reported in adolescent males t
tricyclic antidepressants who smoked marijuana. One of the four cases was evaluated by a physician, the
accounts of the event. The toxic effects were considered by the reporters to have resulted from a drug in
they occurred with lower doses of marijuana than are common in other reports of marijuana toxicity (usua
mg). In case 1, a 16-year-old male taking nortriptyline 75 mg/day presented with tachycardia (130 beats/
confusion, and short-term memory loss 30 minutes after smoking one marijuana cigarette. Symptoms res
spontaneously after 24 hours. In case 2, and 18-year-old male taking desipramine 200 mg/day presented
smoking marijuana with symptoms of edginess, severe dry mouth, lightheadedness, confusion, short-term
impairment, and tachycardia (110 beats/minute). Symptoms resolved within 48 hours. Case 3, a 15-year
desipramine 150 mg/day and sertraline 50 mg/day, reported mood lability, irritability, and a racing heart a
marijuana cigarettes which resolved after 16 hours. Case 4, a 16-year-old male taking desipramine and c
hallucinations, confusion, mild shortness of breath, and elevated heart rate after smoking marijuana. This
than the effect he experienced prior to taking desipramine (Wilens et al, 1997).  

 
3.5.1.AD   Carbamazepine 

1)  Interaction Effect: decreased imipramine effectiveness 
2)  Summary: In a retrospective study of 36 children suffering from hyperactivity secondary to attention deficit
antidepressant levels (imipramine and its metabolite desipramine) were decreased by 50% in children receivi
compared to levels obtained with imipramine alone (Brown et al, 1990a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for clinical efficacy of the imipramine therapy and for any signs of toxicity of
Serum levels of both agents should be considered when either agent is added or discontinued, with appropria
adjustments made accordingly. 
7)  Probable Mechanism: increased imipramine metabolism 
8)  Literature Reports 

a)  In a retrospective study, of 36 children with attention deficit hyperactivity disorder, the average plasma
imipramine was significantly lower in patients treated with carbamazepine concurrently. The average dos
was 1.3 mg/kg in patients receiving imipramine alone, compared to an imipramine dose of 1.8 mg/kg in p
both imipramine and carbamazepine. The plasma level of imipramine, desipramine, and total tricyclic ant
plasma levels were significantly lower in patients treated with carbamazepine concurrently. The dose of i
need to be increased if carbamazepine is added to therapy and the dose of imipramine may need to be d
carbamazepine is stopped (Brown et al, 1990).  
b)  Combination therapy with carbamazepine decreases steady-state total serum concentrations of imipr
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concentrations of desipramine. Thirteen patients were treated with imipramine 2 mg/kg/day for 3 weeks, 
carbamazepine 400 mg/day was added. The ratios of total concentrations of imipramine to desipramine w
and two weeks after carbamazepine intake (0.7 +/- 0.41 versus 0.63 +/- 0.36; p greater than 0.05). Free 
imipramine and desipramine were elevated after the addition of carbamazepine. Despite lowever imipram
desipramine total concentrations, the combination treatment with carbamazepine in depressed patients is
tolerated. Dosage increase of imipramine does not appear to be necessary in the depressed patients inc
(Szymura-Oleksiak et al, 2001).  

 
3.5.1.AE   Chloral Hydrate 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Chloral hydrate and tricyclic antidepressants have been shown to prolong the QTc interval at th
therapeutic dose (Young et al, 1986; Marshall & Forker, 1982m). Even though no formal drug interaction stud
done, the coadministration of drugs known to prolong the QTc interval is not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of chloral hydrate and a tricyclic antidepressant is no
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AF   Chloroquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Chloroquine can prolong the QT interval in some patients, which may result in ventricular tachy
fibrillation, and torsades de pointes. Because tricyclic antidepressants may also prolong the QT interval and i
arrhythmias, the concurrent administration of chloroquine and tricyclic antidepressants is not recommended (
(R), 1999; Marshall & Forker, 1982y). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of chloroquine and a tricyclic antidepressant is not re
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AG   Chlorotrianisene 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, a
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or de
estrogens (Somani & Khurana, 1973e), with paradoxical loss of antidepressant effect yet tricyclic toxicity bein
simultaneously (Prange, 1972e). The effects of the interaction appear to be estrogen dose-related (Khurana, 
be of clinical importance primarily in patients previously stabilized on tricyclic therapy who are being started o
(Krishnan et al, 1984e). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment downw
estrogen or tricyclic component may be successful in restoring effectiveness or resolving toxicity. However, d
may be required. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. In
depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients received place
imipramine (150 mg daily) and placebo, five patients received imipramine (150 mg daily) and ethinyl estr
daily), while five patients received imipramine (150 mg daily) and ethinyl estradiol (25 mcg daily). The ten
received placebo did not improve over the six weeks of the study. The ten patients taking estrogen and im
demonstrated a significantly greater improvement in symptoms than did the ten patients taking imipramin
after two weeks, the five patients who received imipramine and high-dose estrogen had not improved as 
patients receiving imipramine and low-dose estrogen. The only side effect reported was drowsiness, whic
the patients taking imipramine. Following the discontinuation of ethinyl estradiol, a time period of two wee
for the high-dose estrogen group to do as well as the low-dose group. This effect was attributed to the pr
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl e
daily did not improve as much as ten patients receiving only imipramine. Also, the patients on the combin
side-effects including lethargy, coarse tremor and systolic hypotension (Prange, 1972d).  
b)  A case reported demonstrated an interaction in a 32-year-old female taking conjugated estrogens 2.5
imipramine 100 mg (Khurana, 1972d). The patient developed lethargy, tremors, and signs of depersonal
years of therapy, the patient increased her estrogen dose to 5 mg and then 7.5 mg daily. The patient bec
had constant headaches, and low normal blood pressure. All lab work was normal. Upon discontinuing th
side-effects abated. Some investigators have proposed that the side effects resulted from enhanced TCA
secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973d).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the begin
there were 30 women taking the combination, but 12 subsequently dropped out. The 18 patients on the c
matched with 18 patients taking clomipramine alone. No significant difference was noted in the patients' 

Page 39 of 186MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.28, page 39

Case 3:09-cv-00080-TMB     Document 78-34      Filed 03/24/2010     Page 39 of 186



clomipramine. It was proposed that there was no significant difference in side-effects between the groups
groups were matched after patients had dropped out of the study. Had the patients been matched prior to
different conclusions may have been drawn (Beaumont, 1973b).  
d)  The effects of oral contraceptives on clomipramine were studied in 42 women between the ages of 18
three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 mg at bedtime with ora
Over the four-week study, three control patients (two due to side-effects) and five in the experimental gro
side-effects) dropped out. Venous blood samples were drawn at weekly intervals for measurement of ser
concentrations. No difference in serum concentrations was noted between the groups. However, this res
due to the low dose of clomipramine given (Luscombe & John, 1980b).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidep
concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia nervosa and conjug
1.25 mg daily for amenorrhea developed restless legs and a constant desire to move continuously. Estro
discontinued and benztropine 2 mg was administered, resulting in marked reduction and resolution within
Akathisia and disorientation developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily wh
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, restless,
inner desire to move continuously. Symptoms disappeared after discontinuing amitriptyline. A third case 
reported in a 35-year-old patient who received conjugated estrogen 1.25 mg daily and amitriptyline 50 m
developed within a few hours after taking the first dose of amitriptyline and resolved within 48 hours follow
discontinuation of the antidepressant (Krishnan et al, 1984d).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral contracept
less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an increase in the area under 
concentration time curve (Abernethy et al, 1984c).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 19
are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation of TCAs could result 
and toxicity due to decreased clearance. Estrogens are suspected of possessing other effects on the cen
system resulting in an antidepressant effect (Oppenheim, 1983b).  

 
3.5.1.AH   Cimetidine 

1)  Interaction Effect: imipramine toxicity (dry mouth, urinary retention, blurred vision) 
2)  Summary: Concomitant cimetidine and imipramine therapy has resulted in inhibition of the metabolism of 
leading to prolonged half-life and elevated serum concentrations (Miller & Macklin, 1983a; Wells et al, 1986a;
1984b) and adverse effects (Miller & Macklin, 1983a; Sutherland et al, 1987; Wells et al, 1986a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Imipramine levels should be considered within the first few days of starting or disco
cimetidine. An alternative H2 blocker that does not appear to impair the metabolism of imipramine, such as ra
famotidine, might be considered. 
7)  Probable Mechanism: decreased imipramine metabolism 
8)  Literature Reports 

a)  In a case report, a 32-year-old woman concurrently on cimetidine 300 mg four times daily for abdomin
exhibited severe anticholinergic side effects and orthostatic hypotension with the addition of imipramine, 
(Miller & Macklin, 1983). Upon rechallenge, imipramine pharmacokinetics with and without cimetidine we
concurrent administration of cimetidine 300 mg four times daily and imipramine 100 mg daily, steady stat
life for imipramine was 44 hours and plasma clearance 210 mL/minute. The ratio of imipramine to desipra
calculated to be 2.6 (normal ratio 1 to 1.2). Upon discontinuation of cimetidine the elimination half-life of i
decreased to 23 hours and the plasma clearance increased to 355 mL/minute. The patient was able to c
without complaints of anticholinergic side effects without cimetidine. Cimetidine also was reported to incr
bioavailability of oral imipramine doses in six healthy volunteers, in addition to impairing imipramine clear
increasing the desipramine area under the curve (Abernethy et al, 1984a).  
b)  Six healthy young (24 to 25 year-old) volunteers participated in four randomly sequenced clinical trials
effects of cimetidine administration on the pharmacokinetics of imipramine. Each clinical trial was separa
week. Trial 1: 12.5 mg of imipramine was infused over 30 minutes. Trial 2: 300 mg of cimetidine was adm
every six hours, starting 12 hours prior to the imipramine dose (12.5 mg intravenously infused over 30 m
continued for 96 hours after the imipramine dose. Trial 3: 50 mg of imipramine was administered orally fo
overnight fast, with the fast continued for three hours following administration of the drug. Trial 4: Cimetid
administered as described in trial 2 and 50 mg imipramine was administered oral as described in trial 3. T
half-life for imipramine was significantly increased (15.5 hours to 22.1 hours) during cimetidine therapy in
administration group and increased (15.3 hours to 20.7 hours), but not significantly, in the oral administra
Absolute bioavailability for orally administered imipramine nearly doubled (40% to 75%) during cimetidine
on these results patients receiving concurrent cimetidine and imipramine therapy should have a 50% to 6
imipramine dose in order to avoid potential imipramine toxicity or should have their plasma imipramine/de
monitored closely (Abernethy & Kerzner, 1984b).  
c)  Concomitant administration of cimetidine and imipramine was reported to result in psychosis (in the p
sensorium) in a 38-year-old woman with major depression. Discontinuation of both drugs resulted in reso
and depression within 72 hours. However, it is unclear if this patient's psychotic features were induced so
combination of these two agents (Miller et al, 1987).  
d)  The impaired elimination of these tricyclic antidepressants is rather rapid and new steady state serum
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would be expected to be achieved in three to five days after initiation of cimetidine therapy. It is suggeste
doses be adjusted downward by 50% when cimetidine is given concurrently with further adjustments in d
determined by plasma level monitoring (Wells et al, 1986).  
e)  Using microsomes from 4 human livers, cimetidine was shown to inhibit the demethylation of imipram
hydroxylation of desmethylimipramine (Spina & Koike, 1986).  

 
3.5.1.AI   Cisapride 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Cisapride therapy has resulted in serious cardiac arrhythmias, including ventricular tachycardia
fibrillation, torsades de pointes, and QT prolongation. Because tricyclic antidepressant agents also may prolo
and increase the risk of arrhythmias, the concurrent administration of cisapride with a drug from this class is c
(Prod Info Propulsid(R), 2000). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of cisapride and tricyclic antidepressants is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AJ   Citalopram 

1)  Interaction Effect: an increase in the bioavailability and half-life of desipramine, the major metabolite of im
2)  Summary: Imipramine pharmacokinetics were not influenced by citalopram when the two were coadminist
Celexa(TM), 2002; Gram et al, 1993a). However, citalopram may increase exposure to desipramine, the majo
imipramine. Clinical events have not been reported and, in an isolated report, citalopram was successfully su
paroxetine in a patient who had experienced elevated tricyclic antidepressant levels during paroxetine treatm
an inhibitor of cytochrome P450 2D6 enzymes, and imipramine, a tertiary amine, is converted to a secondary
(desipramine) by N-demethylation. The secondary amine then undergoes hydroxylation, a process which is c
oxidative enzymes of the CYP2D6 system (Taylor, 1995). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Caution is indicated in the coadministration of tricyclic antidepressants and citalopra
monitoring tricyclic antidepressant concentration and/or dose adjustment when there is a change in therapy o
citalopram. However, citalopram may be preferred over paroxetine when tricyclic antidepressants are coadmi
7)  Probable Mechanism: inhibition of desipramine metabolism, the major metabolite of imipramine 
8)  Literature Reports 

a)  Eight healthy male volunteers completed three phases of an interaction study to determine the effects
imipramine and citalopram. All subjects were extensive metabolizers of sparteine, indicating normal cytoc
enzyme activity. Each subject received citalopram 40 mg alone as a single daily dose for 10 days, imipra
single oral dose, and a single oral dose of imipramine 100 mg coadministered on day 7 of citalopram the
weeks separated each treatment phase. Results showed that the concurrent administration of citalopram
resulted in a 50% increase in the desipramine area under the concentration-time curve (AUC) and a simi
2-hydroxy-desipramine AUC. Also, the desipramine half-life was approximately seven hours longer when
citalopram (27 hours vs. 20 hours). The AUC and half-life of imipramine were not affected by citalopram 
These results showed that citalopram is an inhibitor of cytochrome P450 2D6 hepatic enzymes, since mo
antidepressants rely on this system for metabolism (Gram et al, 1993).  
b)  A case report describes a 45-year-old white female with major depressive disorder and dysthymia. Th
several trials of antidepressants from all available drug classes, as well as electroconvulsive therapy. Th
medications included pindolol, desipramine, clonazepam, and olanzapine. Paroxetine was initiated and t
mg/day occurred over 3 months. The patient developed light-headedness, ataxia, and increased confusio
titration. Desipramine serum levels were 1810 ng/mL (therapeutic range 75-300 ng/mL). After decreasing
desipramine 200 mg, the serum desipramine level was still 1665 ng/mL. The reduction in side effects we
the paroxetine dose was decreased to 30 mg/day and desipramine dose was decreased to 150 mg/day. 
dosage reduction of both drugs the patient's serum desipramine level was 1153 ng/mL. Paroxetine was d
desipramine dose was decreased to 100 mg/day in divided doses. Citalopram was initiated and titrated t
the next two months the patient's desipramine level decreased to 195 ng/mL. Depressive symptoms also
Desipramine toxicity is presumed to be caused by hepatic cytochrome P450 2D6 (CYP2D6) isoenzyme b
paroxetine. The author concludes that the switch to citalopram likely is responsible for diminished desipra
levels, although alternative explanations should not be discounted (Ashton, 2000).  

 
3.5.1.AK   Clarithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Tricyclic antidepressants (TCAs) and clarithromycin have been shown to prolong the QTc interv
recommended therapeutic dose (Prod Info Biaxin(R), 2002; Marshall & Forker, 1982o). Even though no forma
studies have been done, the coadministration of tricyclic antidepressants and other drugs known to prolong th
such as clarithromycin, is not recommended (Prod Info Elavil(R), 1999h). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
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6)  Clinical Management: The concurrent administration of tricyclic antidepressants and agents that prolong th
such as clarithromycin, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AL   Clonidine 

1)  Interaction Effect: decreased antihypertensive effectiveness 
2)  Summary: Concomitant clonidine and tricyclic antidepressant (TCA) therapy may impair the antihypertens
clonidine (Prod Info Catapres(R), 1996). Tricyclic antidepressants increase the release of noradrenaline, pres
re-uptake blockade. Clonidine reduces the release of noradrenaline by stimulating pre-synaptic alpha-2 adren
whose function is to inhibit noradrenaline release (Briant et al, 1973a; Hicks et al, 1981; Hui, 1983; Glass et a
Mianserin, a tetracyclic antidepressant, was not shown to exhibit the impairment of clonidine's antihypertensiv
with tricyclic antidepressants (Elliott et al, 1981; Elliott et al, 1983). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Blood pressure should be monitored for an appropriate clinical response. Higher do
may be required. An alternative class of antihypertensive agents or an alternative class of antidepressants m
7)  Probable Mechanism: pharmacological antagonism at central alpha-2 receptors 
8)  Literature Reports 

a)  The interaction between clonidine and desipramine was studied in five hypertensive patients. The res
blind placebo controlled study showed that the introduction of the tricyclic antidepressant led to the loss o
control in four of the five subjects within two weeks. The rise in the arterial pressure was more prominent
position than in the erect. The average blood pressure increase in the desipramine period compared to th
was 22/15 mm Hg in the lying position and 12/11 mm Hg standing (Briant et al, 1973).  
b)  Eleven drug-free patients who met the Research Diagnostic Criteria for Major Depressive Disorder en
determine the effects of desipramine on central adrenergic function. Patients were given a clonidine infus
3 weeks of treatment with desipramine. Results showed that the sedative and hypotensive effects of clon
significantly inhibited after three weeks of treatment with desipramine. This interaction was also seen at o
not reach clinical significance. The authors concluded that the effects that were observed during the stud
acute drug effect, rather than to a chronic adaptive change (Glass et al, 1982).  
c)  One case report describes a 65-year-old man who was experiencing perineal pain following the excis
carcinoma. Pain management of amitriptyline 75 mg nightly and sodium valproate 500 mg three times da
after slow-release morphine only had a limited effect. A clonidine spinal intrathecal injection of 75 microg
when it was felt that the patient had become tolerant to opioid treatment. Within five minutes, the patient 
severe pain, which resolved within 30 minutes after diamorphine was given. Two mechanisms for this int
postulated. In the first, the pain could have been the result of a clonidine-cholinergic interaction. In the se
augmentation of serotoninergic transmission may have unmasked an effect of clonidine at central recept
nociception (Hardy & Wells, 1988).  

 
3.5.1.AM   Clorgyline 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, myoclonus
changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. Concur
and TCAs has also been reported to result in a condition termed serotonin syndrome (Insel et al, 1982e; Spig
Brodribb et al, 1994e; Neuvonen et al, 1993b). Serotonin syndrome is a rare but potentially fatal condition of s
hyperstimulation characterized by hypertension, hyperthermia, myoclonus, and changes in mental status (Ste
Consequently, coadministration of TCAs and MAOIs is contraindicated in most cases. If TCAs and MAOIs mu
concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, desipramine, and trany
monitor patients closely (Schuckit et al, 1971e; White & Simpson, 1984d). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of a tricyclic antidepressant, such as imipramine with an monoam
inhibitor (MAOI), such as clorgyline is contraindicated. If imipramine is replacing treatment with clorgyline, a m
weeks should elapse after clorgyline is discontinued before therapy with imipramine begins (Prod Info imipram
oral tablet, 2003). There is no specific washout period for replacing imipramine treatment with clorgyline. How
advisable to gradually taper the tricyclic antidepressant dosage before starting treatment with the MAOI (Rem
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants (T
considered an absolute contraindication in the past and still is listed as such by the manufacturers (Prod 
hydrochloride oral tablet, 2003). Reports of excitation, hyperpyrexia, convulsions, and possible death hav
to the combination (Lockett & Milner, 1965b; Brachfeld et al, 1963a; Winston, 1971b; Schuckit et al, 1971
1965a; Spiker & Pugh, 1976b). The mechanism may relate to the combined inhibition of catecholamine r
central nervous system and inhibition of catecholamine metabolism (Sjoqvist, 1965b).  
b)  The development of serotonin syndrome due to administration of a TCA after MAOI therapy has been
double-blind, crossover study examining the effects of clorgyline and clomipramine for the treatment of o
compulsive disorder, two subjects developed severe reactions characteristic of serotonin syndrome. Dur
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patients had received clorgyline therapy, followed by a washout period of approximately four weeks and 
clomipramine therapy. After taking the first 100 mg dose of clomipramine, one patient developed coarse 
in both legs, hyperreflexia, diaphoresis, and arrhythmia. Another patient developed a similar reaction afte
with upper motor neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's sympto
several hours later, and both patients were later treated successfully with clomipramine without adverse 
1982d). 
c)  A 76-year old woman who had been taking clomipramine 50 mg daily for several months was switche
300 mg daily. The patient experienced somnolence, confusion, and fever which then progressed to furthe
impairment, muscle stiffness, myoclonus, and convulsive attacks. The patient's symptoms were describe
diagnostic criteria for serotonin syndrome and were resolved a few days later after discontinuing all antid
medications (Spigset et al, 1993e).  
d)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was adde
The patient was taking moclobemide 300 mg twice daily when imipramine was started at 50 mg daily, fol
dosage increases of imipramine to 200 mg and a reduction of moclobemide dosage to 150 mg twice dail
the increase in imipramine to 200 mg per day, the patient developed symptoms of serotonin syndrome, in
shivering, confusion, fever, and spasms in the extremities. The patient was treated with chlorpromazine a
resolved over the next few days without further complications (Brodribb et al, 1994d).  
e)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent therapy
isocarboxazid and amitriptyline. In all three cases the patients had been given MAOIs and TCAs alone w
complications. It was only when the drugs were used in combination that symptoms of mania emerged, s
synergistic effect (de la Fuente et al, 1986a).  
f)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a ph
34-year old man. After taking several doses, the patients developed symptoms of nausea and profuse sw
by pyrexia, dyspnea, and agitation. The hyperpyrexical state led to disseminated intravascular coagulatio
death (Tackley & Tregaskis, 1987c).  
g)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously unrespons
TCA alone. A few precautions must be followed including: a) avoidance of large doses (no more than 15
or its equivalent, 45 mg phenelzine, or 60 mg isocarboxazid) b) oral administration c) avoidance of clomi
imipramine, desipramine, and tranylcypromine in any combination, and d) close monitoring of patients (K
Winston, 1971b; Schuckit et al, 1971d; White & Simpson, 1984c; Rom & Benner, 1972a). The combinatio
in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants (five to t
and 14 days for MAOIs); the combination is then simultaneously started (Perry et al, 1991b). Alternatively
previously receiving a TCA, small doses of the MAOI may be slowly added (Schoonover, 1983). Some so
that the combination of amitriptyline and isocarboxazid is preferred (Perry et al, 1991b). Numerous studie
refractory depression or phobic anxiety states have successfully used the combination of MAOIs and TC
1977b; Schuckit et al, 1971d; Ashcroft, 1975b).  

 
3.5.1.AN   Conjugated Estrogens 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypot
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or de
estrogens (Somani & Khurana, 1973c), with paradoxical loss of antidepressant effect yet tricyclic toxicity bein
simultaneously (Prange, 1972c). The effects of the interaction appear to be estrogen dose-related (Khurana, 
be of clinical importance primarily in patients previously stabilized on tricyclic therapy who are being started o
(Krishnan et al, 1984c). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment downw
estrogen or tricyclic component may be successful in restoring effectiveness or resolving toxicity. However, d
may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. In
depressed female prisoners were randomly assigned to four treatment groups. Ten patients received pla
imipramine (150 mg daily) and placebo, five patients received imipramine (150 mg daily) and ethinyl estr
daily), while five patients received imipramine (150 mg daily) and ethinyl estradiol (25 mcg daily). The 10
received placebo did not improve over the six weeks of the study. The 10 patients taking estrogen and im
demonstrated a significantly greater improvement in symptoms than did the 10 patients taking imipramin
after two weeks, the five patients that received imipramine and high-dose estrogen had not improved as 
patients receiving imipramine and low-dose estrogen. The only side-effect reported was drowsiness, whi
the patients taking imipramine. Following the discontinuation of ethinyl estradiol, a time period of two wee
for the high-dose estrogen group to do as well as the low-dose group. This effect was attributed to the pr
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl e
daily did not improve as much as 10 patients receiving only imipramine. Also, the patients on the combin
side-effects including lethargy, coarse tremor and systolic hypotension (Prange, 1972b).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed lethargy
signs of depersonalization. After two years of therapy, the patient increased her estrogen dose to 5 mg a
daily. The patient became nauseated, had constant headaches, and low normal blood pressure. All lab w
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Upon discontinuing the estrogen, the side effects abated. Some investigators have proposed that the sid
from enhanced TCA effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & 
Khurana, 1972b).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the begin
there were 30 women taking the combination, but 12 subsequently dropped out. The 18 patients on the c
matched with 18 patients taking clomipramine alone. No significant difference was noted in the patients' 
clomipramine. It was proposed that there was no significant difference in side-effects between the groups
groups were matched after patients had dropped out of the study. Had the patients been matched prior t
different conclusions may have been drawn (Beaumont, 1973a).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 18 
three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 mg at bedtime with ora
Over the four-week study, three control patients (two due to side-effects) and five in the experimental gro
side-effects) dropped out. Venous blood samples were drawn at weekly intervals for measurement of ser
concentrations. No difference in serum concentrations was noted between the groups. However, this res
due to the low dose of clomipramine given (Luscombe & John, 1980a).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidep
concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia nervosa and conjug
1.25 mg daily for amenorrhea developed restless legs and a constant desire to move continuously. Estro
discontinued and benztropine 2 mg was administered, resulting in marked reduction and resolution within
Akathisia and disorientation developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily wh
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, restless,
inner desire to move continuously. Symptoms disappeared after discontinuing amitriptyline. A third case 
reported in a 35-year-old patient who received conjugated estrogen 1.25 mg daily and amitriptyline 50 m
developed within a few hours after taking the first dose of amitriptyline and resolved within 48 hours follow
discontinuation of the antidepressant (Krishnan et al, 1984b).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral contracept
less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an increase in the area under 
concentration time curve (Abernethy et al, 1984a).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 19
are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation of TCAs could result 
and toxicity due to decreased clearance. Estrogens are suspected of possessing other effects on the cen
system resulting in an antidepressant effect (Oppenheim, 1983a).  

 
3.5.1.AO   Darifenacin 

1)  Interaction Effect: increased imipramine exposure and potentially increased adverse effects 
2)  Summary: Concomitant use of darifenacin and imipramine may result in substantially increased exposure 
its active metabolite desipramine. The mean maximum concentration (Cmax) and area under the concentratio
(AUC) of imipramine increased 57% and 70%, respectively, when used together with darifenacin 30 mg once
state. Note: The recommended dose of darifenacin is 7.5 or 15 mg once daily. The AUC of desipramine, the a
of imipramine, increased 3.6-fold. Caution should be used with the coadministration of darifenacin and CYP2
a narrow therapeutic window, such as tricyclic antidepressants, including imipramine (Prod Info Enablex, 200
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Use caution with the coadministration of darifenacin and other CYP2D6 substrates 
therapeutic window, such as imipramine. Monitor for imipramine toxicity. 
7)  Probable Mechanism: competitive inhibition of CYP2D6-mediated imipramine metabolism 

 
3.5.1.AP   Dexfenfluramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported
enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; Raisfeld, 1972). A sim
also occur with all drugs that have amphetamine-like effects. Acute elevations in blood pressure have been n
(Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although most co
not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs f
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been repo
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
agents and TCAs is warranted. The patient should be closely monitored for increased cardiovascular effects 
dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympatho
could lead to hypertension, increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) o
Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral t
Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient closely for hypertension an
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 
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a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agen
coadministration of d-amphetamine with TCAs such as desipramine or protriptyline results in sustained in
amphetamine concentration in the brain (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXED
sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism o
antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transde
2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
such that the hypotensive effects induced by TCAs may lead to blood pressures as high as 170/120 mm
of combined therapy. Discontinuation of the methylphenidate usually results in the blood pressure return
normotensive levels; reinstitution of the methylphenidate resulted in further blood pressure elevation (Fle
Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine g
four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transie
clinical improvement. However, fenfluramine more than doubled steady-state plasma levels of desiprami
1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may oc
therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the treatment of depression
although uncontrolled studies were generally positive, the ten placebo-controlled studies of stimulant dru
depression, with one exception, indicated little advantage of drug over placebo and did not appear to be 
conventional antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.AQ   Dexmethylphenidate 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported
enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; Raisfeld, 1972). A sim
also occur with all drugs that have amphetamine-like effects. Acute elevations in blood pressure have been n
(Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although most co
not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs f
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been repo
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
agents and TCAs is warranted. The patient should be closely monitored for increased cardiovascular effects 
dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympatho
could lead to hypertension, increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) o
Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral t
Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient closely for hypertension an
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agen
coadministration of d-amphetamine with TCAs such as desipramine or protriptyline results in sustained in
amphetamine concentration in the brain (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXED
sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism o
antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transde
2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
such that the hypotensive effects induced by TCAs may lead to blood pressures as high as 170/120 mm
of combined therapy. Discontinuation of the methylphenidate usually results in the blood pressure return
normotensive levels; reinstitution of the methylphenidate resulted in further blood pressure elevation (Fle
Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine g
four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transie
clinical improvement. However, fenfluramine more than doubled steady-state plasma levels of desiprami
1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may oc
therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the treatment of depression
although uncontrolled studies were generally positive, the ten placebo-controlled studies of stimulant dru
depression, with one exception, indicated little advantage of drug over placebo and did not appear to be 
conventional antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.AR   Dextroamphetamine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported
enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; Raisfeld, 1972). A sim
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also occur with all drugs that have amphetamine-like effects. Acute elevations in blood pressure have been n
(Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although most co
not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs f
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been repo
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
agents and TCAs is warranted. The patient should be closely monitored for increased cardiovascular effects 
dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympatho
could lead to hypertension, increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) o
Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral t
Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient closely for hypertension an
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agen
coadministration of d-amphetamine with TCAs such as desipramine or protriptyline results in sustained in
amphetamine concentration in the brain (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXED
sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism o
antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transde
2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
such that the hypotensive effects induced by TCAs may lead to blood pressures as high as 170/120 mm
of combined therapy. Discontinuation of the methylphenidate usually results in the blood pressure return
normotensive levels; reinstitution of the methylphenidate resulted in further blood pressure elevation (Fle
Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine g
four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transie
clinical improvement. However, fenfluramine more than doubled steady-state plasma levels of desiprami
1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may oc
therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the treatment of depression
although uncontrolled studies were generally positive, the ten placebo-controlled studies of stimulant dru
depression, with one exception, indicated little advantage of drug over placebo and did not appear to be 
conventional antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.AS   Dicumarol 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral anticoagul
1970e; Williams et al, 1976e). Considerable interindividual differences may be found (Pond et al, 1975e). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In patients receiving oral anticoagulant therapy, the prothrombin time ratio or INR (i
normalized ratio) should be closely monitored with the addition and withdrawal of treatment with imipramine, a
reassessed periodically during concurrent therapy. Adjustments of the dicumarol dose may be necessary in o
the desired level of anticoagulation. 
7)  Probable Mechanism: decreased dicumarol metabolism; increased dicumarol absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an incre
levels and an increase in the plasma half-life of dicumarol, although the effect was not consistent in all su
1975d). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after eight days of nortriptyline resulted in a significantly pro
and decreased volume of distribution of the coumarin anticoagulant in six healthy volunteers (Vesell et a
mechanism of action was suggested to be reduced bishydroxycoumarin metabolism and/or altered coum
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent TCA
1976d). TCAs affected the stability of anticoagulant control leading to frequent changes in the doses of a
Inhibition of coumarin metabolism was the postulated mechanism.  

 
3.5.1.AT   Dienestrol 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, a
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or de
estrogens (Somani & Khurana, 1973g), with paradoxical loss of antidepressant effect yet tricyclic toxicity bein
simultaneously (Prange, 1972g). The effects of the interaction appear to be estrogen dose-related (Khurana, 
be of clinical importance primarily in patients previously stabilized on tricyclic therapy who are being started o
(Krishnan et al, 1984g). 
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3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment downw
estrogen or tricyclic component may be successful in restoring effectiveness or resolving toxicity. However, d
may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. In
depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients received place
imipramine (150 milligrams/day) and placebo, 5 patients received imipramine (150 milligrams/day) and e
micrograms/day), while 5 patients received imipramine (150 milligrams/day) and ethinyl estradiol (25 mic
10 patients that received placebo did not improve over the 6 weeks of the study. The 10 patients taking e
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients takin
alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose estrogen had not i
as the patients receiving imipramine and low-dose estrogen. The only side-effect reported was drowsines
affected the patients taking imipramine. Following the discontinuation of ethinyl estradiol, a time period o
required for the high-dose estrogen group to do as well as the low-dose group. This effect was attributed
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 milligrams
estradiol 50 micrograms daily did not improve as much as 10 patients receiving only imipramine. Also, th
combination had severe side-effects including lethargy, coarse tremor and systolic hypotension (Prange,
b)  A case reported by (Khurana, 1972f) demonstrated an interaction in a 32-year-old female taking conju
2.5 milligrams and imipramine 100 milligrams. The patient developed lethargy, tremors, and signs of dep
After 2 years of therapy, the patient increased her estrogen dose to 5 milligrams and then 7.5 milligrams 
became nauseated, had constant headaches, and low normal blood pressure. All lab work was normal. U
the estrogen, the side-effects abated. Some investigators have proposed that the side effects resulted fro
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973f).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the begin
there were 30 women taking the combination, but 12 subsequently dropped out. The 18 patients on the c
matched with 18 patients taking clomipramine alone. No significant difference was noted in the patients' 
clomipramine. It was proposed that there was no significant difference in side-effects between the groups
groups were matched after patients had dropped out of the study. Had the patients been matched prior t
different conclusions may have been drawn (Beaumont, 1973c).  
d)  The effect of oral contraceptives on clomipramine was studied in 42 women between the ages of 18 a
three women took clomipramine 25 milligrams at bedtime while 19 took clomipramine 25 milligrams at be
contraceptives. Over the 4-week study, 3 control patients (2 due to side-effects) and 5 in the experimenta
side-effects) dropped out. Venous blood samples were drawn at weekly intervals for measurement of ser
concentrations. No difference in serum concentrations was noted between the groups. However, this res
due to the low dose of clomipramine given (Luscombe & John, 1980c).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidep
concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for anorexia nervosa and 
estrogens 1.25 milligrams/day for amenorrhea developed restless legs and a constant desire to move co
Estrogen was discontinued and benztropine 2 milligrams was administered, resulting in marked reduction
within 48 hours. Akathisia and disorientation developed in a 55-year-old patient on conjugated estrogens
milligrams/day who was prescribed amitriptyline 50 milligrams/day for depression. Within hours of amitrip
was confused, restless, and possessed an inner desire to move continuously. Symptoms disappeared af
amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with resolution following disc
doxepin. A third case of akathisia was reported in a 35-year-old patient who received conjugated estroge
milligrams/day and amitriptyline 50 milligrams/day. Akathisia developed within a few hours after taking th
amitriptyline and resolved within 48 hours following discontinuation of the antidepressant (Krishnan et al,
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral contracept
micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident by an increase in the
plasma concentration time curve (Abernethy et al, 1984d).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 19
are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation of TCAs could result 
and toxicity due to decreased clearance. Estrogens are suspected of possessing other effects on the cen
system resulting in an antidepressant effect (Oppenheim, 1983c).  

 
3.5.1.AU   Diethylpropion 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported
enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; Raisfeld, 1972). A sim
also occur with all drugs that have amphetamine-like effects. Acute elevations in blood pressure have been n
(Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although most co
not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs f
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been repo
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
agents and TCAs is warranted. The patient should be closely monitored for increased cardiovascular effects 
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dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympatho
could lead to hypertension, increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) o
Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral t
Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient closely for hypertension an
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agen
coadministration of d-amphetamine with TCAs such as desipramine or protriptyline results in sustained in
amphetamine concentration in the brain (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXED
sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism o
antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transde
2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
such that the hypotensive effects induced by TCAs may lead to blood pressures as high as 170/120 mm
of combined therapy. Discontinuation of the methylphenidate usually results in the blood pressure return
normotensive levels; reinstitution of the methylphenidate resulted in further blood pressure elevation (Fle
Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine g
four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transie
clinical improvement. However, fenfluramine more than doubled steady-state plasma levels of desiprami
1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may oc
therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the treatment of depression
although uncontrolled studies were generally positive, the ten placebo-controlled studies of stimulant dru
depression, with one exception, indicated little advantage of drug over placebo and did not appear to be 
conventional antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.AV   Diethylstilbestrol 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, a
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or de
estrogens (Somani & Khurana, 1973k), with paradoxical loss of antidepressant effect yet tricyclic toxicity bein
simultaneously (Prange, 1972k). The effects of the interaction appear to be estrogen dose-related (Khurana, 
be of clinical importance primarily in patients previously stabilized on tricyclic therapy who are being started o
(Krishnan et al, 1984k). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment downw
estrogen or tricyclic component may be successful in restoring effectiveness or resolving toxicity. However, d
may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. In
depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients received place
imipramine (150 milligrams/day) and placebo, 5 patients received imipramine (150 milligrams/day) and e
micrograms/day), while 5 patients received imipramine (150 milligrams/day) and ethinyl estradiol (25 mic
10 patients that received placebo did not improve over the 6 weeks of the study. The 10 patients taking e
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients takin
alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose estrogen had not i
as the patients receiving imipramine and low-dose estrogen. The only side-effect reported was drowsines
affected the patients taking imipramine. Following the discontinuation of ethinyl estradiol, a time period o
required for the high-dose estrogen group to do as well as the low-dose group. This effect was attributed
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 milligrams
estradiol 50 micrograms daily did not improve as much as 10 patients receiving only imipramine. Also, th
combination had severe side-effects including lethargy, coarse tremor and systolic hypotension (Prange,
b)  A case reported by (Khurana, 1972j) demonstrated an interaction in a 32-year-old female taking conju
2.5 milligrams and imipramine 100 milligrams. The patient developed lethargy, tremors, and signs of dep
After 2 years of therapy, the patient increased her estrogen dose to 5 milligrams and then 7.5 milligrams 
became nauseated, had constant headaches, and low normal blood pressure. All lab work was normal. U
the estrogen, the side-effects abated. Some investigators have proposed that the side effects resulted fro
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973j).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the begin
there were 30 women taking the combination, but 12 subsequently dropped out. The 18 patients on the c
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matched with 18 patients taking clomipramine alone. No significant difference was noted in the patients' 
clomipramine. It was proposed that there was no significant difference in side-effects between the groups
groups were matched after patients had dropped out of the study. Had the patients been matched prior t
different conclusions may have been drawn (Beaumont, 1973f).  
d)  The effect of oral contraceptives on clomipramine was studied in 42 women between the ages of 18 a
three women took clomipramine 25 milligrams at bedtime while 19 took clomipramine 25 milligrams at be
contraceptives. Over the 4-week study, 3 control patients (2 due to side-effects) and 5 in the experimenta
side-effects) dropped out. Venous blood samples were drawn at weekly intervals for measurement of ser
concentrations. No difference in serum concentrations was noted between the groups. However, this res
due to the low dose of clomipramine given (Luscombe & John, 1980e).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidep
concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for anorexia nervosa and 
estrogens 1.25 milligrams/day for amenorrhea developed restless legs and a constant desire to move co
Estrogen was discontinued and benztropine 2 milligrams was administered, resulting in marked reduction
within 48 hours. Akathisia and disorientation developed in a 55-year-old patient on conjugated estrogens
milligrams/day who was prescribed amitriptyline 50 milligrams/day for depression. Within hours of amitrip
was confused, restless, and possessed an inner desire to move continuously. Symptoms disappeared af
amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with resolution following disc
doxepin. A third case of akathisia was reported in a 35-year-old patient who received conjugated estroge
milligrams/day and amitriptyline 50 milligrams/day. Akathisia developed within a few hours after taking th
amitriptyline and resolved within 48 hours following discontinuation of the antidepressant (Krishnan et al,
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral contracept
micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident by an increase in the
plasma concentration time curve (Abernethy et al, 1984f).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 19
are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation of TCAs could result 
and toxicity due to decreased clearance. Estrogens are suspected of possessing other effects on the cen
system resulting in an antidepressant effect (Oppenheim, 1983e).  

 
3.5.1.AW   Diltiazem 

1)  Interaction Effect: imipramine toxicity (dry mouth, sedation) 
2)  Summary: Diltiazem decreased imipramine oral clearance by 35% (statistically significant) compared to pl
randomized, crossover study in 12 healthy subjects (Hermann et al, 1992c). Diltiazem increased imipramine b
30% compared to placebo which was also significant; the clinical significance of this is not known. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor for anticholinergic side effects of imipramine if diltiazem is added to therapy
imipramine may be appropriate. Conversely, if diltiazem is discontinued, monitor continued clinical efficacy of
adjust dosage accordingly. 
7)  Probable Mechanism: decreased imipramine clearance 
8)  Literature Reports 

a)  Imipramine serum concentrations may be altered if administered concomitantly with diltiazem. Follow
imipramine 100 mg/day on day 4 of a 7 day course of diltiazem 90 mg/q8h during a controlled study, the 
imipramine decreased by 35% resulting in a significant increase (35%) in the peak serum concentration. 
failed to occur when the drug was given to those receiving placebo. Monitor drug levels for effectiveness 
when adding or decreasing diltiazem dosages (Hermann et al, 1992b).  

 
3.5.1.AX   Disopyramide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class Ia antiarrhythmics and tricyclic antidepressants have been shown to prolong the QTc inte
recommended therapeutic dose. Even though no formal drug interaction studies have been done, the coadm
Ia antiarrhythmics and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is no
(Prod Info Elavil(R), 1999g; Prod Info Quinaglute(R), 1999; Marshall & Forker, 1982n). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic agent and a tricyclic anti
recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 isoenzyme responsible for the 2-hydroxylation of imi
desipramine (Brosen & Gram, 1989). Inhibition of this enzyme system can result in a 35% decrease in im
clearance and 85% decrease in desipramine clearance. Demethylation of imipramine by the cytochrome 
unaffected by this interaction. Until more information is available all patients having quinidine added to dr
containing imipramine or desipramine should be monitored for increased antidepressant serum concentr
potential toxicity.  
b)  An increased incidence in sudden death was observed in six out of 53 patients with cardiac disease r
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amitriptyline, compared to 0 out of 53 in the control group. It was recommended that amitriptyline be avo
with underlying cardiac disease except when depression was debilitating and no other drugs were helpfu
Coull et al, 1970).  
c)  In a placebo controlled study, imipramine 3.5 mg/kg was administered daily for seven patients with se
and titrated doses to obtain therapeutic plasma concentrations. Two patients displayed premature atrial d
and premature ventricular depolarizations before therapy. On patient had 33 premature atrial depolarizat
premature ventricular depolarizations (PVD) per hour, which decreased to 0.4 PAC and zero PVC per ho
The other patient had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per h
The authors also cautioned that the incidence of cardiotoxicity may increase if tricyclic antidepressants a
with Type I antiarrhythmics. It was also recommended that quinidine and procainamide not be used to tre
of a tricyclic overdose. The similarities between these agents may exacerbate the cardiotoxicity (Kantor e

 
3.5.1.AY   Disulfiram 

1)  Interaction Effect: increased bioavailability of imipramine 
2)  Summary: Increased elimination half-life, higher peak plasma levels, and decreased total body clearance 
when administered during disulfiram therapy have been demonstrated (Ciraulo et al, 1985). The clinical signif
finding is unknown. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor the patient for excessive adverse effects to imipramine. 
7)  Probable Mechanism: disulfiram-induced inhibition of imipramine hepatic metabolism 
8)  Literature Reports 

a)  Two healthy men who had been detoxified for 14 days participated in a study to determine the effect o
pharmacokinetics of imipramine and desipramine. Doses of imipramine 12.5 mg were administered intrav
to disulfiram 500 mg daily therapy and after 14 days of therapy with disulfiram. The protocol for desipram
same but was performed only in one subject. For imipramine, the area under the concentration-time curv
by 32.5% and 26.8% after disulfiram administration in patient 1 and patient 2, respectively. The eliminatio
also increased by 18.3% and 13.6%, respectively, while the total body imipramine clearance decreased 2
respectively. Desipramine showed a 32.3% increase in the AUC when administered with disulfiram. The 
also increased by 19.8% and the total body clearance decreased 24.3% (Ciraulo et al, 1985). 

 
3.5.1.AZ   Dofetilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III ant
agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide (Corey et al, 19
(Gilman et al, 1985), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 1996), dofetilide (Allen et al, 2002), a
& Runge, 2001). Even though no formal drug interaction studies have been done, the coadministration of Cla
antiarrhythmics and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is not r
(Yamreudeewong et al, 2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic antidepres
recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include incre
prolonged PR interval, intraventricular conduction delays, increased corrected QT interval (QTc) and flatt
(Marshall & Forker, 1982ab).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, s
antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days before any interac
initiated. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yam
2003).  

 
3.5.1.BA   Dolasetron 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and dolasetron have been shown to prolong the QTc interval 
recommended therapeutic dose (Marshall & Forker, 1982b). Even though no formal drug interaction studies h
the coadministration of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as d
recommended (Prod Info Elavil(R), 1999a; Prod Info Anzemet(R), 1997). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of dolasetron with other agents that may prolong the 
as tricyclic antidepressants, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
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3.5.1.BB   Droperidol 
1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Droperidol has been shown to prolong the QTc interval at the recommended therapeutic dose. 
formal drug interaction studies have been done, the coadministration of droperidol and other drugs known to 
interval, including tricylclic antidepressants is not recommended (Prod Info Inapsine(R), 2002; Marshall & For
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of droperidol and tricyclic antidepressants is not reco
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BC   Duloxetine 

1)  Interaction Effect: increased tricyclic antidepressant serum concentrations and potential toxicity (anticholin
sedation, confusion, cardiac arrhythmias) 
2)  Summary: The coadministration of duloxetine with a tricyclic antidepressant is likely to increase bioavailab
agent, increasing the risk of adverse events. Duloxetine is a moderately potent inhibitor of CYP2D6. When a 
CYP2D6 substrate desipramine 50 mg and duloxetine 60 mg twice daily were coadministered, the desipramin
3-fold over baseline (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution with the combined use of duloxetine with tricyclic antidepressants (TCA
therapy with duloxetine and a TCA is unavoidable, plasma concentrations of the tricyclic should be closely mo
adjustments made accordingly (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). Also, monito
and symptoms of TCA toxicity (anticholinergic effects, sedation, confusion, and cardiac arrhythmias). 
7)  Probable Mechanism: duloxetine inhibition of CYP2D6-mediated tricyclic agent metabolism 

 
3.5.1.BD   Enflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
risk of seizure activity 
2)  Summary: Enflurane may prolong the QT interval in some patients (Owens, 2001). Because tricyclic antid
also prolong the QT interval and increase the risk of arrhythmias, the concurrent administration of enflurane a
antidepressants is not recommended (Marshall & Forker, 1982a). Concomitant administration of amitriptyline 
anesthesia has been reported to result in seizures in two cases (Sprague & Wolf, 1982a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Avoid concurrent use of enflurane and tricyclic antidepressants, particularly in patie
of seizure activity or when hyperventilation or high concentrations of enflurane will be required. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Two case reports of patients on amitriptyline therapy who experienced seizure activity while receiving
anesthesia have been documented (Sprague & Wolf, 1982). The first patient, a 42-year old female, was 
100 mg daily. Anesthesia was induced with fentanyl, enflurane, and nitrous oxide. Approximately three h
anesthesia was induced, clonic movements of the patient's right hand and forearm were noted. Enflurane
was 1% at the time. Changes in ventilation did not affect the involuntary movements, so enflurane was d
replaced with halothane 1%. The movements decreased in frequency and amplitude and subsequently d
approximately one minute. The second case report involved a 39-year old male who was taking amitripty
Anesthesia was maintained with enflurane 1% to 2%, and intermittent clonic movements started in the rig
approximately one hour into the surgery. Enflurane was discontinued and halothane was instituted, which
involuntary movements to disappear in approximately two minutes. No further movements were seen du
three hours of anesthesia. 

 
3.5.1.BE   Epinephrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions o
drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse effects have also bee
1980; Avery, 1973a; Boakes et al, 1973a; Boakes, 1973; Mitchell et al, 1970; Stone et al, 1964a). Local use (
anesthesia) of epinephrine in concentrations of 1:100,000 or less is less likely to precipitate clinically significa
changes (Steinberg & Block, 1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be avoided. If these d
together, careful monitoring and a dose reduction of the sympathomimetic is required. Patients should be inst
their doctor or dentist that they are taking a tricyclic antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
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8)  Literature Reports 
a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines (epineph
norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg three times daily f
showed an increased pressor response to epinephrine (2- to 4-fold), norepinephrine (4- to 8-fold), and ph
3-fold) after imipramine, but no difference was observed in the response to isoproterenol. Thus, the incre
response appeared to occur only for alpha adrenergic effects. All four subjects demonstrated changes in
with epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic bea
rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found th
receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions (severe headaches, che
subarachnoid hemorrhage). The drug history was incomplete, but at least three had been taking a tricycl
at the time (Anon, 1972).  

 
3.5.1.BF   Erythromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Erythromycin significantly increased the mean QTc interval versus baseline in a retrospective s
(Oberg & Bauman, 1995a). Erythromycin has demonstrated QTc prolongation in combination with other drugs
QT interval (Prod Info PCE(R), 1997). Tricyclic antidepressants have been shown to prolong the QTc interval
recommended therapeutic dose (Marshall & Forker, 1982g). Caution is advised with coadministration of drugs
prolong the QTc interval. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if erythromycin and tricyclic antidepressants are used concomita
interval at baseline and periodically during treatment. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Erythromycin did not significantly affect the metabolism of tricyclic antidepressants in a study of 8 pat
were maintained on desipramine (n equal to 5), imipramine (n equal to 1), doxepin (n equal to 1), or doxe
All patients received erythromycin stearate 250 mg four times daily for six days while maintaining their us
regimen. No change in the antidepressant or active metabolite concentrations was seen during coadmini
erythromycin (Amsterdam & Maislin, 1991). 
b)  Tricyclic antidepressants have been shown to prolong the QTc interval at the recommended therapeu
& Forker, 1982f). 
c)  Erythromycin significantly increased the QTc interval compared with baseline in a retrospective study
The erythromycin dose was 500 milligrams or 1 gram four times daily, with a mean of 15 doses received
to 9) who received 60 mg/kg/day or more all developed increases in QT interval of 15% or greater. For a
mean QTc interval increased from 432 milliseconds (msec) at baseline to 483 msec (p less than 0.01). In
delayed repolarization at baseline (n equal to 9), the QTc interval increased from 473 msec to 525 msec 
In patients with heart disease (n equal to 30), all experienced an increase in QTc interval (mean of 15%)
increase of 8% in patients without heart disease (p less than 0.05). In 5 patients (10%), the QTc interval 
prolonged. One patient developed torsades de pointes attributed to erythromycin. Of 16 patients receivin
concomitantly, 8 developed QT prolongation of 15% or greater (Oberg & Bauman, 1995). 

 
3.5.1.BG   Esterified Estrogens 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypot
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or de
estrogens (Somani & Khurana, 1973c), with paradoxical loss of antidepressant effect yet tricyclic toxicity bein
simultaneously (Prange, 1972c). The effects of the interaction appear to be estrogen dose-related (Khurana, 
be of clinical importance primarily in patients previously stabilized on tricyclic therapy who are being started o
(Krishnan et al, 1984c). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment downw
estrogen or tricyclic component may be successful in restoring effectiveness or resolving toxicity. However, d
may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. In
depressed female prisoners were randomly assigned to four treatment groups. Ten patients received pla
imipramine (150 mg daily) and placebo, five patients received imipramine (150 mg daily) and ethinyl estr
daily), while five patients received imipramine (150 mg daily) and ethinyl estradiol (25 mcg daily). The 10
received placebo did not improve over the six weeks of the study. The 10 patients taking estrogen and im
demonstrated a significantly greater improvement in symptoms than did the 10 patients taking imipramin
after two weeks, the five patients that received imipramine and high-dose estrogen had not improved as 
patients receiving imipramine and low-dose estrogen. The only side-effect reported was drowsiness, whi
the patients taking imipramine. Following the discontinuation of ethinyl estradiol, a time period of two wee
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for the high-dose estrogen group to do as well as the low-dose group. This effect was attributed to the pr
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl e
daily did not improve as much as 10 patients receiving only imipramine. Also, the patients on the combin
side-effects including lethargy, coarse tremor and systolic hypotension (Prange, 1972b).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed lethargy
signs of depersonalization. After two years of therapy, the patient increased her estrogen dose to 5 mg a
daily. The patient became nauseated, had constant headaches, and low normal blood pressure. All lab w
Upon discontinuing the estrogen, the side effects abated. Some investigators have proposed that the sid
from enhanced TCA effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & 
Khurana, 1972b).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the begin
there were 30 women taking the combination, but 12 subsequently dropped out. The 18 patients on the c
matched with 18 patients taking clomipramine alone. No significant difference was noted in the patients' 
clomipramine. It was proposed that there was no significant difference in side-effects between the groups
groups were matched after patients had dropped out of the study. Had the patients been matched prior t
different conclusions may have been drawn (Beaumont, 1973a).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 18 
three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 mg at bedtime with ora
Over the four-week study, three control patients (two due to side-effects) and five in the experimental gro
side-effects) dropped out. Venous blood samples were drawn at weekly intervals for measurement of ser
concentrations. No difference in serum concentrations was noted between the groups. However, this res
due to the low dose of clomipramine given (Luscombe & John, 1980a).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidep
concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia nervosa and conjug
1.25 mg daily for amenorrhea developed restless legs and a constant desire to move continuously. Estro
discontinued and benztropine 2 mg was administered, resulting in marked reduction and resolution within
Akathisia and disorientation developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily wh
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, restless,
inner desire to move continuously. Symptoms disappeared after discontinuing amitriptyline. A third case 
reported in a 35-year-old patient who received conjugated estrogen 1.25 mg daily and amitriptyline 50 m
developed within a few hours after taking the first dose of amitriptyline and resolved within 48 hours follow
discontinuation of the antidepressant (Krishnan et al, 1984b).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral contracept
less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an increase in the area under 
concentration time curve (Abernethy et al, 1984a).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 19
are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation of TCAs could result 
and toxicity due to decreased clearance. Estrogens are suspected of possessing other effects on the cen
system resulting in an antidepressant effect (Oppenheim, 1983a).  

 
3.5.1.BH   Estradiol 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypot
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or de
estrogens (Somani & Khurana, 1973c), with paradoxical loss of antidepressant effect yet tricyclic toxicity bein
simultaneously (Prange, 1972c). The effects of the interaction appear to be estrogen dose-related (Khurana, 
be of clinical importance primarily in patients previously stabilized on tricyclic therapy who are being started o
(Krishnan et al, 1984c). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment downw
estrogen or tricyclic component may be successful in restoring effectiveness or resolving toxicity. However, d
may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. In
depressed female prisoners were randomly assigned to four treatment groups. Ten patients received pla
imipramine (150 mg daily) and placebo, five patients received imipramine (150 mg daily) and ethinyl estr
daily), while five patients received imipramine (150 mg daily) and ethinyl estradiol (25 mcg daily). The 10
received placebo did not improve over the six weeks of the study. The 10 patients taking estrogen and im
demonstrated a significantly greater improvement in symptoms than did the 10 patients taking imipramin
after two weeks, the five patients that received imipramine and high-dose estrogen had not improved as 
patients receiving imipramine and low-dose estrogen. The only side-effect reported was drowsiness, whi
the patients taking imipramine. Following the discontinuation of ethinyl estradiol, a time period of two wee
for the high-dose estrogen group to do as well as the low-dose group. This effect was attributed to the pr
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl e
daily did not improve as much as 10 patients receiving only imipramine. Also, the patients on the combin
side-effects including lethargy, coarse tremor and systolic hypotension (Prange, 1972b).  
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b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed lethargy
signs of depersonalization. After two years of therapy, the patient increased her estrogen dose to 5 mg a
daily. The patient became nauseated, had constant headaches, and low normal blood pressure. All lab w
Upon discontinuing the estrogen, the side effects abated. Some investigators have proposed that the sid
from enhanced TCA effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & 
Khurana, 1972b).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the begin
there were 30 women taking the combination, but 12 subsequently dropped out. The 18 patients on the c
matched with 18 patients taking clomipramine alone. No significant difference was noted in the patients' 
clomipramine. It was proposed that there was no significant difference in side-effects between the groups
groups were matched after patients had dropped out of the study. Had the patients been matched prior t
different conclusions may have been drawn (Beaumont, 1973a).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 18 
three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 mg at bedtime with ora
Over the four-week study, three control patients (two due to side-effects) and five in the experimental gro
side-effects) dropped out. Venous blood samples were drawn at weekly intervals for measurement of ser
concentrations. No difference in serum concentrations was noted between the groups. However, this res
due to the low dose of clomipramine given (Luscombe & John, 1980a).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidep
concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia nervosa and conjug
1.25 mg daily for amenorrhea developed restless legs and a constant desire to move continuously. Estro
discontinued and benztropine 2 mg was administered, resulting in marked reduction and resolution within
Akathisia and disorientation developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily wh
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, restless,
inner desire to move continuously. Symptoms disappeared after discontinuing amitriptyline. A third case 
reported in a 35-year-old patient who received conjugated estrogen 1.25 mg daily and amitriptyline 50 m
developed within a few hours after taking the first dose of amitriptyline and resolved within 48 hours follow
discontinuation of the antidepressant (Krishnan et al, 1984b).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral contracept
less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an increase in the area under 
concentration time curve (Abernethy et al, 1984a).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 19
are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation of TCAs could result 
and toxicity due to decreased clearance. Estrogens are suspected of possessing other effects on the cen
system resulting in an antidepressant effect (Oppenheim, 1983a).  

 
3.5.1.BI   Estriol 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypot
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or de
estrogens (Somani & Khurana, 1973c), with paradoxical loss of antidepressant effect yet tricyclic toxicity bein
simultaneously (Prange, 1972c). The effects of the interaction appear to be estrogen dose-related (Khurana, 
be of clinical importance primarily in patients previously stabilized on tricyclic therapy who are being started o
(Krishnan et al, 1984c). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment downw
estrogen or tricyclic component may be successful in restoring effectiveness or resolving toxicity. However, d
may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. In
depressed female prisoners were randomly assigned to four treatment groups. Ten patients received pla
imipramine (150 mg daily) and placebo, five patients received imipramine (150 mg daily) and ethinyl estr
daily), while five patients received imipramine (150 mg daily) and ethinyl estradiol (25 mcg daily). The 10
received placebo did not improve over the six weeks of the study. The 10 patients taking estrogen and im
demonstrated a significantly greater improvement in symptoms than did the 10 patients taking imipramin
after two weeks, the five patients that received imipramine and high-dose estrogen had not improved as 
patients receiving imipramine and low-dose estrogen. The only side-effect reported was drowsiness, whi
the patients taking imipramine. Following the discontinuation of ethinyl estradiol, a time period of two wee
for the high-dose estrogen group to do as well as the low-dose group. This effect was attributed to the pr
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl e
daily did not improve as much as 10 patients receiving only imipramine. Also, the patients on the combin
side-effects including lethargy, coarse tremor and systolic hypotension (Prange, 1972b).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed lethargy
signs of depersonalization. After two years of therapy, the patient increased her estrogen dose to 5 mg a
daily. The patient became nauseated, had constant headaches, and low normal blood pressure. All lab w
Upon discontinuing the estrogen, the side effects abated. Some investigators have proposed that the sid
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from enhanced TCA effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & 
Khurana, 1972b).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the begin
there were 30 women taking the combination, but 12 subsequently dropped out. The 18 patients on the c
matched with 18 patients taking clomipramine alone. No significant difference was noted in the patients' 
clomipramine. It was proposed that there was no significant difference in side-effects between the groups
groups were matched after patients had dropped out of the study. Had the patients been matched prior t
different conclusions may have been drawn (Beaumont, 1973a).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 18 
three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 mg at bedtime with ora
Over the four-week study, three control patients (two due to side-effects) and five in the experimental gro
side-effects) dropped out. Venous blood samples were drawn at weekly intervals for measurement of ser
concentrations. No difference in serum concentrations was noted between the groups. However, this res
due to the low dose of clomipramine given (Luscombe & John, 1980a).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidep
concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia nervosa and conjug
1.25 mg daily for amenorrhea developed restless legs and a constant desire to move continuously. Estro
discontinued and benztropine 2 mg was administered, resulting in marked reduction and resolution within
Akathisia and disorientation developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily wh
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, restless,
inner desire to move continuously. Symptoms disappeared after discontinuing amitriptyline. A third case 
reported in a 35-year-old patient who received conjugated estrogen 1.25 mg daily and amitriptyline 50 m
developed within a few hours after taking the first dose of amitriptyline and resolved within 48 hours follow
discontinuation of the antidepressant (Krishnan et al, 1984b).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral contracept
less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an increase in the area under 
concentration time curve (Abernethy et al, 1984a).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 19
are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation of TCAs could result 
and toxicity due to decreased clearance. Estrogens are suspected of possessing other effects on the cen
system resulting in an antidepressant effect (Oppenheim, 1983a).  

 
3.5.1.BJ   Estrone 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypot
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or de
estrogens (Somani & Khurana, 1973c), with paradoxical loss of antidepressant effect yet tricyclic toxicity bein
simultaneously (Prange, 1972c). The effects of the interaction appear to be estrogen dose-related (Khurana, 
be of clinical importance primarily in patients previously stabilized on tricyclic therapy who are being started o
(Krishnan et al, 1984c). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment downw
estrogen or tricyclic component may be successful in restoring effectiveness or resolving toxicity. However, d
may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. In
depressed female prisoners were randomly assigned to four treatment groups. Ten patients received pla
imipramine (150 mg daily) and placebo, five patients received imipramine (150 mg daily) and ethinyl estr
daily), while five patients received imipramine (150 mg daily) and ethinyl estradiol (25 mcg daily). The 10
received placebo did not improve over the six weeks of the study. The 10 patients taking estrogen and im
demonstrated a significantly greater improvement in symptoms than did the 10 patients taking imipramin
after two weeks, the five patients that received imipramine and high-dose estrogen had not improved as 
patients receiving imipramine and low-dose estrogen. The only side-effect reported was drowsiness, whi
the patients taking imipramine. Following the discontinuation of ethinyl estradiol, a time period of two wee
for the high-dose estrogen group to do as well as the low-dose group. This effect was attributed to the pr
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl e
daily did not improve as much as 10 patients receiving only imipramine. Also, the patients on the combin
side-effects including lethargy, coarse tremor and systolic hypotension (Prange, 1972b).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed lethargy
signs of depersonalization. After two years of therapy, the patient increased her estrogen dose to 5 mg a
daily. The patient became nauseated, had constant headaches, and low normal blood pressure. All lab w
Upon discontinuing the estrogen, the side effects abated. Some investigators have proposed that the sid
from enhanced TCA effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & 
Khurana, 1972b).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the begin
there were 30 women taking the combination, but 12 subsequently dropped out. The 18 patients on the c
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matched with 18 patients taking clomipramine alone. No significant difference was noted in the patients' 
clomipramine. It was proposed that there was no significant difference in side-effects between the groups
groups were matched after patients had dropped out of the study. Had the patients been matched prior t
different conclusions may have been drawn (Beaumont, 1973a).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 18 
three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 mg at bedtime with ora
Over the four-week study, three control patients (two due to side-effects) and five in the experimental gro
side-effects) dropped out. Venous blood samples were drawn at weekly intervals for measurement of ser
concentrations. No difference in serum concentrations was noted between the groups. However, this res
due to the low dose of clomipramine given (Luscombe & John, 1980a).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidep
concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia nervosa and conjug
1.25 mg daily for amenorrhea developed restless legs and a constant desire to move continuously. Estro
discontinued and benztropine 2 mg was administered, resulting in marked reduction and resolution within
Akathisia and disorientation developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily wh
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, restless,
inner desire to move continuously. Symptoms disappeared after discontinuing amitriptyline. A third case 
reported in a 35-year-old patient who received conjugated estrogen 1.25 mg daily and amitriptyline 50 m
developed within a few hours after taking the first dose of amitriptyline and resolved within 48 hours follow
discontinuation of the antidepressant (Krishnan et al, 1984b).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral contracept
less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an increase in the area under 
concentration time curve (Abernethy et al, 1984a).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 19
are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation of TCAs could result 
and toxicity due to decreased clearance. Estrogens are suspected of possessing other effects on the cen
system resulting in an antidepressant effect (Oppenheim, 1983a).  

 
3.5.1.BK   Estropipate 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypot
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or de
estrogens (Somani & Khurana, 1973c), with paradoxical loss of antidepressant effect yet tricyclic toxicity bein
simultaneously (Prange, 1972c). The effects of the interaction appear to be estrogen dose-related (Khurana, 
be of clinical importance primarily in patients previously stabilized on tricyclic therapy who are being started o
(Krishnan et al, 1984c). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment downw
estrogen or tricyclic component may be successful in restoring effectiveness or resolving toxicity. However, d
may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. In
depressed female prisoners were randomly assigned to four treatment groups. Ten patients received pla
imipramine (150 mg daily) and placebo, five patients received imipramine (150 mg daily) and ethinyl estr
daily), while five patients received imipramine (150 mg daily) and ethinyl estradiol (25 mcg daily). The 10
received placebo did not improve over the six weeks of the study. The 10 patients taking estrogen and im
demonstrated a significantly greater improvement in symptoms than did the 10 patients taking imipramin
after two weeks, the five patients that received imipramine and high-dose estrogen had not improved as 
patients receiving imipramine and low-dose estrogen. The only side-effect reported was drowsiness, whi
the patients taking imipramine. Following the discontinuation of ethinyl estradiol, a time period of two wee
for the high-dose estrogen group to do as well as the low-dose group. This effect was attributed to the pr
estrogen in the high-dose group. In another group, five women received imipramine 150 mg and ethinyl e
daily did not improve as much as 10 patients receiving only imipramine. Also, the patients on the combin
side-effects including lethargy, coarse tremor and systolic hypotension (Prange, 1972b).  
b)  A 32-year-old female taking conjugated estrogens 2.5 mg and imipramine 100 mg developed lethargy
signs of depersonalization. After two years of therapy, the patient increased her estrogen dose to 5 mg a
daily. The patient became nauseated, had constant headaches, and low normal blood pressure. All lab w
Upon discontinuing the estrogen, the side effects abated. Some investigators have proposed that the sid
from enhanced TCA effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & 
Khurana, 1972b).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the begin
there were 30 women taking the combination, but 12 subsequently dropped out. The 18 patients on the c
matched with 18 patients taking clomipramine alone. No significant difference was noted in the patients' 
clomipramine. It was proposed that there was no significant difference in side-effects between the groups
groups were matched after patients had dropped out of the study. Had the patients been matched prior t
different conclusions may have been drawn (Beaumont, 1973a).  
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d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 18 
three women took clomipramine 25 mg at bedtime while 19 took clomipramine 25 mg at bedtime with ora
Over the four-week study, three control patients (two due to side-effects) and five in the experimental gro
side-effects) dropped out. Venous blood samples were drawn at weekly intervals for measurement of ser
concentrations. No difference in serum concentrations was noted between the groups. However, this res
due to the low dose of clomipramine given (Luscombe & John, 1980a).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidep
concurrently. A 24-year-old patient receiving clomipramine 120 mg daily for anorexia nervosa and conjug
1.25 mg daily for amenorrhea developed restless legs and a constant desire to move continuously. Estro
discontinued and benztropine 2 mg was administered, resulting in marked reduction and resolution within
Akathisia and disorientation developed in a 55-year-old patient on conjugated estrogen 1.25 mg daily wh
amitriptyline 50 mg daily for depression. Within hours of amitriptyline, the patient was confused, restless,
inner desire to move continuously. Symptoms disappeared after discontinuing amitriptyline. A third case 
reported in a 35-year-old patient who received conjugated estrogen 1.25 mg daily and amitriptyline 50 m
developed within a few hours after taking the first dose of amitriptyline and resolved within 48 hours follow
discontinuation of the antidepressant (Krishnan et al, 1984b).  
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral contracept
less of ethinyl estradiol) from 27% to 44% (p less than 0.05) as evident by an increase in the area under 
concentration time curve (Abernethy et al, 1984a).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 19
are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation of TCAs could result 
and toxicity due to decreased clearance. Estrogens are suspected of possessing other effects on the cen
system resulting in an antidepressant effect (Oppenheim, 1983a).  

 
3.5.1.BL   Eterobarb 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased me
TCA. There have been scattered reports of individuals with decreased serum levels of TCAs in the presence 
(Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 1971). In addition, TCAs can worsen s
reducing the seizure threshold (Brodie, 1992). These drugs also have additive CNS and respiratory depressa
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant do
required. Additionally, monitor for toxicity when either drug is added to or withdrawn from therapy. Serum con
be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic pa
treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 1996). All subjects were ex
metabolizers with respect to the genetically determined CYP2D6-related metabolic polymorphism. Comp
epileptic patients exhibited lower peak plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), s
area under the concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipram
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of h
and the 2D6 isozyme is believed to be important in the metabolism of most or all TCAs. Thus, similar effe
expected with any combination of TCA and barbiturate.  

 
3.5.1.BM   Ethinyl Estradiol 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypot
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or de
estrogens (Somani & Khurana, 1973i), with paradoxical loss of antidepressant effect yet tricyclic toxicity being
simultaneously (Prange, 1972i). The effects of the interaction appear to be estrogen dose-related (Khurana, 1
of clinical importance primarily in patients previously stabilized on tricyclic therapy who are being started on e
(Krishnan et al, 1984i). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment downw
estrogen or tricyclic component may be successful in restoring effectiveness or resolving toxicity. However, d
may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. In
depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients received place
imipramine (150 milligrams/day) and placebo, 5 patients received imipramine (150 milligrams/day) and e
micrograms/day), while 5 patients received imipramine (150 milligrams/day) and ethinyl estradiol (25 mic
10 patients that received placebo did not improve over the 6 weeks of the study. The 10 patients taking e
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients takin
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alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose estrogen had not i
as the patients receiving imipramine and low-dose estrogen. The only side-effect reported was drowsines
affected the patients taking imipramine. Following the discontinuation of ethinyl estradiol, a time period o
required for the high-dose estrogen group to do as well as the low-dose group. This effect was attributed
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 milligrams
estradiol 50 micrograms daily did not improve as much as 10 patients receiving only imipramine. Also, th
combination had severe side-effects including lethargy, coarse tremor and systolic hypotension (Prange,
b)  A case report demonstrated an interaction in a 32-year-old female taking conjugated estrogens 2.5 m
imipramine 100 milligrams (Khurana, 1972h). The patient developed lethargy, tremors, and signs of depe
After 2 years of therapy, the patient increased her estrogen dose to 5 milligrams and then 7.5 milligrams 
became nauseated, had constant headaches, and low normal blood pressure. All lab work was normal. U
the estrogen, the side-effects abated. Some investigators have proposed that the side effects resulted fro
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973h).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the begin
there were 30 women taking the combination, but 12 subsequently dropped out. The 18 patients on the c
matched with 18 patients taking clomipramine alone. No significant difference was noted in the patients' 
clomipramine. It was proposed that there was no significant difference in side-effects between the groups
groups were matched after patients had dropped out of the study. Had the patients been matched prior t
different conclusions may have been drawn (Beaumont, 1973e).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 18
three women took clomipramine 25 milligrams at bedtime while 19 took clomipramine 25 milligrams at be
contraceptives. Over the 4-week study, 3 control patients (2 due to side-effects) and 5 in the experimenta
side-effects) dropped out. Venous blood samples were drawn at weekly intervals for measurement of ser
concentrations. No difference in serum concentrations was noted between the groups. However, this res
due to the low dose of clomipramine given (Luscombe & John, 1980d).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidep
concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for anorexia nervosa and 
estrogens 1.25 milligrams/day for amenorrhea developed restless legs and a constant desire to move co
Estrogen was discontinued and benztropine 2 milligrams was administered, resulting in marked reduction
within 48 hours. Akathisia and disorientation developed in a 55-year-old patient on conjugated estrogens
milligrams/day who was prescribed amitriptyline 50 milligrams/day for depression. Within hours of amitrip
was confused, restless, and possessed an inner desire to move continuously. Symptoms disappeared af
amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with resolution following disc
doxepin. A third case of akathisia was reported in a 35-year-old patient who received conjugated estroge
milligrams/day and amitriptyline 50 milligrams/day. Akathisia developed within a few hours after taking th
amitriptyline and resolved within 48 hours following discontinuation of the antidepressant (Krishnan et al,
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral contracept
micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident by an increase in the
plasma concentration time curve (Abernethy et al, 1984e).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 19
are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation of TCAs could result 
and toxicity due to decreased clearance. Estrogens are suspected of possessing other effects on the cen
system resulting in an antidepressant effect (Oppenheim, 1983d).  

 
3.5.1.BN   Etilefrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions o
drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse effects have also bee
1980; Avery, 1973a; Boakes et al, 1973a; Boakes, 1973; Mitchell et al, 1970; Stone et al, 1964a). Local use (
anesthesia) of epinephrine in concentrations of 1:100,000 or less is less likely to precipitate clinically significa
changes (Steinberg & Block, 1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be avoided. If these d
together, careful monitoring and a dose reduction of the sympathomimetic is required. Patients should be inst
their doctor or dentist that they are taking a tricyclic antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines (epineph
norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg three times daily f
showed an increased pressor response to epinephrine (2- to 4-fold), norepinephrine (4- to 8-fold), and ph
3-fold) after imipramine, but no difference was observed in the response to isoproterenol. Thus, the incre
response appeared to occur only for alpha adrenergic effects. All four subjects demonstrated changes in
with epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic bea
rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found th
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receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions (severe headaches, che
subarachnoid hemorrhage). The drug history was incomplete, but at least three had been taking a tricycl
at the time (Anon, 1972).  

 
3.5.1.BO   Fenfluramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported
enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; Raisfeld, 1972). A sim
also occur with all drugs that have amphetamine-like effects. Acute elevations in blood pressure have been n
(Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although most co
not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs f
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been repo
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
agents and TCAs is warranted. The patient should be closely monitored for increased cardiovascular effects 
dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympatho
could lead to hypertension, increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) o
Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral t
Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient closely for hypertension an
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agen
coadministration of d-amphetamine with TCAs such as desipramine or protriptyline results in sustained in
amphetamine concentration in the brain (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXED
sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism o
antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transde
2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
such that the hypotensive effects induced by TCAs may lead to blood pressures as high as 170/120 mm
of combined therapy. Discontinuation of the methylphenidate usually results in the blood pressure return
normotensive levels; reinstitution of the methylphenidate resulted in further blood pressure elevation (Fle
Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine g
four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transie
clinical improvement. However, fenfluramine more than doubled steady-state plasma levels of desiprami
1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may oc
therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the treatment of depression
although uncontrolled studies were generally positive, the ten placebo-controlled studies of stimulant dru
depression, with one exception, indicated little advantage of drug over placebo and did not appear to be 
conventional antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.BP   Fenfluramine 

1)  Interaction Effect: an increased risk of imipramine toxicity (sedation) 
2)  Summary: When fenfluramine was added to imipramine therapy, the blood concentration of imipramine pl
was dramatically increased in a 55-year old female. The increased blood levels caused the patient to fall asle
(Fogelson, 1997a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If fenfluramine is used in combination with imipramine, the patient should be monito
sedation, hypertension and dysrhythmias. 
7)  Probable Mechanism: inhibition of imipramine metabolism 
8)  Literature Reports 

a)  A 55-year old female patient was maintained on imipramine 350 mg daily for several years, with imipr
desipramine blood levels ranging from 218 mcg/L to 145 mcg/L. After four weeks of treatment with fenflu
three times daily, the patient fell asleep while driving. The imipramine plus desipramine level was 704 mc
may have inhibited the cytochrome p450 isoenzyme responsible for metabolizing imipramine (Fogelson, 
b)  A study was conducted in 15 patients with DSM-III major depression who failed to respond to treatme
desipramine given for at least four weeks. Fenfluramine 40 mg to 120 mg daily for two weeks was then a
transient or sustained clinical improvement. However, fenfluramine more than doubled steady-state plasm
desipramine (Price et al, 1990a). 

 
3.5.1.BQ   Flecainide 
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1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class I antiarrhythmics have been shown to prolong the QTc interval at the recommended ther
Even though no formal drug interaction studies have been done, the coadministration of Class I antiarrhythmi
known to prolong the QTc interval, including tricyclic antidepressants, is not recommended (Prod Info Tambo
acetate, 1998; Larochelle et al, 1984; Scagliotti et al, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class I antiarrhythmic and a tricyclic antidepress
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include incre
prolonged PR interval, intraventricular conduction delays, increased corrected QT interval (QTc) and flatt
(Marshall & Forker, 1982q).  
b)  A 68-year-old man suffering from agitated major depression was begun on a dose of desipramine 125
produced a subtherapeutic serum level of 442 nmol/L (therapeutic range = 500 to 1000 nmol/L). An incre
mg daily produced excellent clinical response with no side effects. He developed atrial fibrillation and flut
mg daily was added to his therapy, and desipramine was discontinued. His arrhythmia was suppressed w
propafenone 150 mg twice daily and 300 mg at bedtime. Desipramine 150 mg daily was again begun, at 
experienced dry mouth, sedation, and shakiness; the desipramine serum level was measured at 2092 nm
desipramine was discontinued for five days, the side effects ceased, and desipramine therapy was resum
The desipramine serum level was measured at 1130 nmol/L (Katz, 1991).  

 
3.5.1.BR   Fluconazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Case reports have described QT prolongation and torsades de points associated with fluconaz
al, 1999). Several tricyclic antidepressants (TCAs) have been shown to prolong the QTc interval at the recom
therapeutic dose (Marshall & Forker, 1982x). Even though no formal drug interaction studies have been done
coadministration of drugs known to prolong the QTc interval is not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluconazole and a tricyclic antidepressant is not re
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BS   Fluoxetine 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an increased
cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval a
recommended therapeutic dose (Prod Info Prozac(R), 2001; Marshall & Forker, 1982h). Even though no form
studies have been done which demonstrate QT prolongation, the coadministration of tricyclic antidepressants
known to prolong the QTc interval, such as fluoxetine, is not recommended (Prod Info Elavil(R), 1999d). In ad
use of fluoxetine and TCAs such as desipramine, nortriptyline, and imipramine has resulted in significant incr
concentrations (Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Good
& Cole, 1988a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not reco
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 4
addition of fluoxetine, the ratio of antidepressant level to dose increased by 109% to 486% in the patients
developed clinical symptoms (anticholinergic effects, constipation, urinary hesitancy, sedation, unstable g
the increased levels (Aranow et al, 1989).  
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy s
fluoxetine (20 mg daily) was added to desipramine (50 mg daily), the mean maximum concentration of de
increased by 278% and the area under the concentration-time curve increased by 342%. Desipramine tro
concentrations continued to be 198% above baseline three weeks after fluoxetine was discontinued. The
compared pharmacokinetics of desipramine when combined with sertraline. The impact of sertraline was
in small and short-term increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations w
was added. Desipramine serum levels ranged from 109 to 150 ng/mL with oral doses of 300 mg at bedtim
fluoxetine therapy. Following the addition of oral fluoxetine 20 mg daily to the regimen, the desipramine s
increased to 212 ng/mL within five days. The fluoxetine dose was increased to 40 mg/day three days late
desipramine serum level was 419 ng/mL after four days. A worsening of depression and severe fatigue c
increases in desipramine serum levels. Withdrawal of fluoxetine and reduction in the desipramine dose to
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reduced the desipramine serum level to 231 ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with a
memory while receiving fluoxetine 40 mg daily and desipramine 150 mg daily for five weeks; fluoxetine w
and the blood levels of desipramine decreased from 938 to 48 ng/mL with resolution of clinical symptoms
1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
Prior to fluoxetine therapy, the patient's measured levels of desipramine had ranged from 148 to 160 ng/
of 300 mg daily. Five weeks after the addition of fluoxetine 20 mg daily, she reported anticholinergic sym
and confusion with a desipramine level of 527 ng/mL. The desipramine dose was lowered to 200 mg/day
later, the level was 244 ng/mL; the patient reported decreased energy, impaired short-term memory, and
speech, as well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to
adverse effects resolved in six days. Eight days later, the desipramine level was 122 ng/mL (Downs et al
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased desip
new onset of delirium in a 69-year-old male within 10 days of the addition of fluoxetine to the patient's reg
al, 1990).  

 
3.5.1.BT   Fluvoxamine 

1)  Interaction Effect: imipramine toxicity (dry mouth, urinary retention, sedation) 
2)  Summary: Addition of fluvoxamine to imipramine or desipramine therapy can result in significantly increas
antidepressant plasma levels and signs of tricyclic toxicity (Spina et al, 1992a; Spina et al, 1993aa; Spina et a
Fluvoxamine significantly increases imipramine half-life and reduces clearance (Spina et al, 1993a). The add
fluvoxamine to imipramine or desipramine therapy may result in greatly increased tricyclic antidepressant plas
tricyclic toxicity (Spina et al, 1992a; Spina et al, 1993aa). A bidirectional effect is suggested, in which fluvoxam
imipramine concentrations (by interfering with N-demethylation), and imipramine increases fluvoxamine levels
1993a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs of imipramine and fluvoxamine toxicity; lower doses of on
may be required with concomitant therapy. 
7)  Probable Mechanism: decreased imipramine metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of combined imipramine and fluvoxamine were studied in healthy volunteers (S
After a 7-day course of fluvoxamine, imipramine half-life was significantly increased (from 23 to 41 hours
decreased (from 1.02 to 0.28 L/h/kg).  
b)  The addition of fluvoxamine to imipramine or desipramine in four patients was reported to result in gre
tricyclic antidepressant plasma levels (Spina et al, 1992). Three of four patients showed signs of tricyclic 
of fluvoxamine 100 mg daily for 10 days on plasma concentrations of imipramine was studied in seven de
on maintenance therapy (Spina et al, 1993a). Imipramine plasma levels were three to four times higher d
coadministration. One patient complained of anticholinergic effects, along with tremor and confusion. The
this drug interaction was inhibition of demethylation of imipramine. A pharmacokinetic study in healthy vo
demonstrated a significantly increased imipramine half-life and reduced clearance (Spina et al, 1993).  
c)  Metabolism of tricyclic antidepressants coadministered with fluvoxamine was studied in eight depress
patients received imipramine) (Hartter et al, 1993). Fluvoxamine was found to interfere with N-demethyla
The combination of fluvoxamine and imipramine led to increased plasma levels of imipramine and decrea
concentrations of the N-demethylated imipramine metabolite desimipramine. In addition, TCA-fluvoxamin
apparently raised plasma levels of fluvoxamine.  

 
3.5.1.BU   Formoterol 

1)  Interaction Effect: an increased risk of cardiovascular excitation 
2)  Summary: Concurrent administration of formoterol with a tricyclic antidepressant (TCA) may lead to poten
formoterol's adrenergic effects on the cardiovascular system. Therefore, extreme caution is advised if formote
to patients who are being treated with a TCA (Prod Info FORADIL(R) AEROLIZER(R) inhalation powder, 200
patients closely for adverse cardiovascular effects. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Extreme caution and close observation for adverse cardiovascular effects are warra
formoterol is administered concurrently with a tricyclic antidepressant (TCA) as the cardiovascular effects of f
potentiated by TCAs (Prod Info FORADIL(R) AEROLIZER(R) inhalation powder, 2006). 
7)  Probable Mechanism: potentiation of cardiovascular effects 

 
3.5.1.BV   Fosamprenavir 

1)  Interaction Effect: increased tricyclic agent serum concentrations and potential toxicity (anticholinergic effe
confusion, cardiac arrhythmias) 
2)  Summary: Coadministration of fosamprenavir with a tricyclic antidepressant may provoke increased serum
the tricyclic antidepressant, causing a potential risk of arrhythmias or other serious adverse effects. Fosampre
of amprenavir, an inhibitor of the CYP3A4 isoenzyme in addition to being a CYP3A4 substrate. Tricyclic agen
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depend on the CYP3A4 pathway for metabolism. Plasma concentrations of the tricyclic agent should be close
patients also receiving fosamprenavir (Prod Info LEXIVA(R) oral solution, oral tablets, 2009). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: If concomitant therapy with fosamprenavir and a tricyclic antidepressant is unavoida
concentrations of the tricyclic agent should be closely monitored. Also monitor patients for signs and symptom
toxicity (anticholinergic effects, sedation, confusion, cardiac arrhythmias) (Prod Info LEXIVA(R) oral solution, 
7)  Probable Mechanism: inhibition of CYP3A4-mediated tricyclic agent metabolism 

 
3.5.1.BW   Foscarnet 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Foscarnet can prolong the QT interval in some patients, which may result in ventricular tachyca
fibrillation, and torsades de pointes. Because tricyclic antidepressants may also prolong the QT interval and i
arrhythmias, the concurrent administration of foscarnet and tricyclic antidepressants is not recommended (Pro
(R), 1998; Marshall & Forker, 1982u). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of foscarnet and tricyclic antidepressants is not recom
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BX   Fosphenytoin 

1)  Interaction Effect: an increased risk of phenytoin toxicity (ataxia, hyperreflexia, nystagmus, tremor) 
2)  Summary: Fosphenytoin is a prodrug of phenytoin and the same interactions that occur with phenytoin are
occur with fosphenytoin (Prod Info Cerebyx(R), 1999). A few case reports have indicated that imipramine inhi
metabolism resulting in increased serum phenytoin concentration (Petti & Campbell, 1975; Perucca & Richen
antidepressants (TCAs) may lower the seizure threshold in epileptic patients stabilized on anticonvulsants. Th
because phenytoin is an enzyme inducer, the metabolism of antidepressants may be increased resulting in re
levels. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Consider monitoring phenytoin serum levels if a tricyclic antidepressant is added to 
patient begins to exhibit signs of toxicity (tremor, nystagmus, ataxia, hyperreflexia); lower doses of phenytoin 
If phenytoin is added to tricyclic antidepressant therapy, monitor for clinical efficacy of the tricyclic agent. 
7)  Probable Mechanism: inhibition of phenytoin metabolism 

 
3.5.1.BY   Gatifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Gatifloxacin may prolong the QT interval in some patients, which may result in ventricular tachy
fibrillation, and torsades de pointes. Although pharmacokinetic studies between gatifloxacin and other drugs w
QT interval have not been performed, an additive effect cannot be excluded. Therefore, the concurrent admin
gatifloxacin and a tricyclic antidepressant is not recommended (Prod Info Tequin(TM), 1999). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of gatifloxacin and a tricyclic antidepressant is not rec
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.BZ   Gemifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Although pharmacokinetic studies between gemifloxacin and drugs that prolong the QT interva
antidepressants, have not been performed, gemifloxacin should be used cautiously when given concurrently 
antidepressants (Prod Info Factive(R), 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of two drugs that prolong the QT interval, such as ge
tricyclic antidepressants, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CA   Grepafloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Healthy volunteers who received grepafloxacin during a Phase I study experienced prolongatio
interval. On an outpatient basis, grepafloxacin is contraindicated with other drugs that are known to also prolo
interval or cause torsades de pointes, including tricyclic antidepressants. When appropriate cardiac monitorin
such as in the hospitalized patient, these two agents should be coadministered with caution (Prod Info Raxar
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3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of grepafloxacin and tricyclic antidepressants is contraindicated
appropriate cardiac monitoring can be assured, such as in the hospitalized patient. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.CB   Guanadrel 

1)  Interaction Effect: decreased antihypertensive effectiveness 
2)  Summary: Tricyclic antidepressants inhibit the uptake of guanethidine and possibly guanadrel into the adr
resulting in an inhibition of its antihypertensive effect (Mitchell et al, 1967; Ober & Wang, 1973). When a patie
concomitant tricyclic antidepressant and guanadrel therapy, caution should be exercised when the tricyclic an
discontinued, since an exaggerated effect of guanadrel may be seen (Prod Info Hylorel(R), 1995). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Blood pressure should be monitored for an appropriate clinical response; higher do
may be required. An alternative class of antihypertensive agents such as angiotensin-converting enzyme inhi
considered. 
7)  Probable Mechanism: decreased uptake of guanadrel into adrenergic neurons 

 
3.5.1.CC   Guanethidine 

1)  Interaction Effect: decreased antihypertensive effectiveness 
2)  Summary: Tricyclic antidepressants inhibit the uptake of guanethidine, and possibly guanadrel, into the ad
resulting in an inhibition of the antihypertensive effect (Gulati et al, 1966; Mitchell et al, 1967a; Ober & Wang, 
al, 1964). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Blood pressure should be monitored for an appropriate clinical response; higher do
guanethidine may be required. An alternative class of antihypertensive agents, such as angiotensin-convertin
might be considered. 
7)  Probable Mechanism: decrease uptake of guanethidine into adrenergic neurons 

 
3.5.1.CD   Guanfacine 

1)  Interaction Effect: decreased antihypertensive effectiveness 
2)  Summary: Concomitant clonidine and tricyclic antidepressant (TCA) therapy may impair the antihypertens
clonidine. Since the mechanism of action of guanfacine is similar to clonidine, patients stabilized on guanfacin
monitored for a hypertensive response when TCA (i.e. desipramine or imipramine) therapy is started (Briant e
1983b). A case has been reported of a patient maintained on guanfacine who developed an increase in blood
imipramine was added to therapy. When imipramine was discontinued, her blood pressure returned to baselin
Feely, 1991a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Blood pressure should be monitored for an appropriate clinical response; higher do
may be required. An alternative class of antihypertensive agents, such as an angiotensin-converting enzyme 
considered. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A case of a hypertensive female who was maintained on guanfacine 2 mg daily with mean blood pres
mm Hg was reported (Buckley & Feely, 1991). After amitriptyline 75 mg daily was begun, her mean blood
150/100 mm Hg; upon discontinuation of the amitriptyline, the blood pressure returned to 136/91 mm Hg
was given imipramine 50 mg daily and experienced similar changes in loss of blood pressure control; upo
of imipramine, the blood pressure again returned to 137/90 mm Hg.  
b)  Concomitant clonidine and tricyclic antidepressant therapy may impair the antihypertensive effects of
the mechanism of action of guanfacine is similar to clonidine, patients stabilized on guanfacine should be
hypertensive response when desipramine therapy is started (Briant et al, 1973b; Hui, 1983a).  

 
3.5.1.CE   Halofantrine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Halofantrine can prolong the QT interval in some patients, which may result in ventricular tachy
fibrillation, and torsades de pointes. Because tricyclic antidepressants may also prolong the QT interval and i
arrhythmias, the concurrent administration of halofantrine and tricyclic antidepressants is not recommended (
(R), 1998; Marshall & Forker, 1982aa). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
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6)  Clinical Management: The concurrent administration of halofantrine and a tricyclic antidepressant is not re
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.CF   Haloperidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
1999), haloperidol (O'Brien et al, 1999), risperidone (Duenas-Laita et al, 1999), sertindole (Agelink et al, 2001
(Owens, 2001b), sultopride (Lande et al, 1992), and zotepine (Sweetman, 2003). Even though no formal drug
studies have been done, the coadministration of a tricyclic antidepressant and an antipsychotic is not recomm
Pamelor(R), 2001; Marshall & Forker, 1982t). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
proposed mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricu
(Prod Info Orap(R), 1999).  

 
3.5.1.CG   Halothane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Halothane may prolong the QT interval in some patients (Owens, 2001a). Because tricyclic ant
also prolong the QT interval and increase the risk of arrhythmias, the concurrent administration of halothane a
antidepressants is not recommended (Marshall & Forker, 1982p). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential for additive QT interval prolongation, the concurrent admin
halothane and tricyclic antidepressants is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CH   Heptabarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased me
TCA. There have been scattered reports of individuals with decreased serum levels of TCAs in the presence 
(Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 1971). In addition, TCAs can worsen s
reducing the seizure threshold (Brodie, 1992). These drugs also have additive CNS and respiratory depressa
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant do
required. Additionally, monitor for toxicity when either drug is added to or withdrawn from therapy. Serum con
be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic pa
treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 1996). All subjects were ex
metabolizers with respect to the genetically determined CYP2D6-related metabolic polymorphism. Comp
epileptic patients exhibited lower peak plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), s
area under the concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipram
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of h
and the 2D6 isozyme is believed to be important in the metabolism of most or all TCAs. Thus, similar effe
expected with any combination of TCA and barbiturate.  

 
3.5.1.CI   Hexobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased me
TCA. There have been scattered reports of individuals with decreased serum levels of TCAs in the presence 
(Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 1971). In addition, TCAs can worsen s
reducing the seizure threshold (Brodie, 1992). These drugs also have additive CNS and respiratory depressa
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant do
required. Additionally, monitor for toxicity when either drug is added to or withdrawn from therapy. Serum con

Page 64 of 186MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.28, page 64

Case 3:09-cv-00080-TMB     Document 78-34      Filed 03/24/2010     Page 64 of 186



be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic pa
treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 1996). All subjects were ex
metabolizers with respect to the genetically determined CYP2D6-related metabolic polymorphism. Comp
epileptic patients exhibited lower peak plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), s
area under the concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipram
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of h
and the 2D6 isozyme is believed to be important in the metabolism of most or all TCAs. Thus, similar effe
expected with any combination of TCA and barbiturate.  

 
3.5.1.CJ   Hydroquinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class Ia antiarrhythmics and tricyclic antidepressants have been shown to prolong the QTc inte
recommended therapeutic dose. Even though no formal drug interaction studies have been done, the coadm
Ia antiarrhythmics and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is no
(Prod Info Elavil(R), 1999g; Prod Info Quinaglute(R), 1999; Marshall & Forker, 1982n). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic agent and a tricyclic anti
recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 isoenzyme responsible for the 2-hydroxylation of imi
desipramine (Brosen & Gram, 1989). Inhibition of this enzyme system can result in a 35% decrease in im
clearance and 85% decrease in desipramine clearance. Demethylation of imipramine by the cytochrome 
unaffected by this interaction. Until more information is available all patients having quinidine added to dr
containing imipramine or desipramine should be monitored for increased antidepressant serum concentr
potential toxicity.  
b)  An increased incidence in sudden death was observed in six out of 53 patients with cardiac disease r
amitriptyline, compared to 0 out of 53 in the control group. It was recommended that amitriptyline be avo
with underlying cardiac disease except when depression was debilitating and no other drugs were helpfu
Coull et al, 1970).  
c)  In a placebo controlled study, imipramine 3.5 mg/kg was administered daily for seven patients with se
and titrated doses to obtain therapeutic plasma concentrations. Two patients displayed premature atrial d
and premature ventricular depolarizations before therapy. On patient had 33 premature atrial depolarizat
premature ventricular depolarizations (PVD) per hour, which decreased to 0.4 PAC and zero PVC per ho
The other patient had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per h
The authors also cautioned that the incidence of cardiotoxicity may increase if tricyclic antidepressants a
with Type I antiarrhythmics. It was also recommended that quinidine and procainamide not be used to tre
of a tricyclic overdose. The similarities between these agents may exacerbate the cardiotoxicity (Kantor e

 
3.5.1.CK   Ibutilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III ant
agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide (Corey et al, 19
(Gilman et al, 1985), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 1996), dofetilide (Allen et al, 2002), a
& Runge, 2001). Even though no formal drug interaction studies have been done, the coadministration of Cla
antiarrhythmics and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is not r
(Yamreudeewong et al, 2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic antidepres
recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include incre
prolonged PR interval, intraventricular conduction delays, increased corrected QT interval (QTc) and flatt
(Marshall & Forker, 1982ab).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, s
antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days before any interac
initiated. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yam
2003).  

 
3.5.1.CL   Iobenguane I 131 
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1)  Interaction Effect: false-negative results of scintigraphy 
2)  Summary: Imipramine, which selectively blocks the active transport of catecholamines into storage vesicle
myocardial uptake of iobenguane I-131 and increases the rate of loss of iobenguane I-131 from the liver, thus
scintigraphy (Sisson et al, 1987). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Imipramine should be discontinued prior to any procedure using iobenguane I-131. 
7)  Probable Mechanism: reduction of iobenguane I-131 uptake 

 
3.5.1.CM   Iproniazid 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, myoclonus
changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. Concur
and TCAs has also been reported to result in a condition termed serotonin syndrome (Insel et al, 1982o; Spig
Brodribb et al, 1994m; Neuvonen et al, 1993g). Serotonin syndrome is a rare but potentially fatal condition of 
hyperstimulation characterized by hypertension, hyperthermia, myoclonus, and changes in mental status (Ste
TCAs and MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clom
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971n; White & Simpson, 198
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of a tricyclic antidepressant (TCA) and a monoamine oxidase inhi
should be done only with close monitoring and where the clinical benefit outweighs the potential risk. Other a
therapy should first be considered. Consider using a 14 day washout period between treatment with both med
clinically necessary, avoid large doses and use agents other than imipramine, clomipramine, desipramine, an
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants (T
considered an absolute contraindication in the past. Reports of excitation, hyperpyrexia, convulsions, and
have been attributed to the combination (Lockett & Milner, 1965g; Winston, 1971g; Schuckit et al, 1971m
1976g). The mechanism may relate to the combined inhibition of catecholamine reuptake into the centra
and inhibition of catecholamine metabolism (Sjoqvist, 1965g).  
b)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
crossover study examining the effects of clorgyline and clomipramine for the treatment of obsessive-com
two subjects developed severe reactions characteristic of serotonin syndrome. During the study, patients
clorgyline therapy, followed by a washout period of approximately four weeks and subsequent clomipram
taking the first 100 mg dose of clomipramine, one patient developed coarse myoclonic jerking in both leg
diaphoresis, and arrhythmia. Another patient developed a similar reaction after the first dose, with upper 
symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved several hour
patients were later treated successfully with clomipramine without adverse effects (Insel et al, 1982n).  
c)  A drug interaction occurred in a 76-year old woman who had been taking clomipramine 50 mg daily fo
prior to switching to moclobemide 300 mg daily. The patient experienced somnolescence, confusion, and
progressed to further mental impairment, muscle stiffness, myoclonus, and convulsive attacks. The patie
were described as fulfilling the diagnostic criteria for serotonin syndrome and were resolved a few days la
discontinuing all antidepressant medications (Spigset et al, 1993o).  
d)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a p
34-year old man. After taking several doses, the patients developed symptoms of nausea and profuse sw
by pyrexia, dyspnea, and agitation. The hyperpyrexical state led to disseminated intravascular coagulatio
death (Tackley & Tregaskis, 1987h).  
e)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously unrespons
TCA alone. The combination may be utilized in one of two ways. Most frequently, the recommendation is
previous antidepressants (five to ten days for TCAs and 14 days for MAOIs); the combination is then sim
started (Perry et al, 1991g). Alternatively, in a patient previously receiving a TCA, small doses of the MAO
added (Schoonover, 1983). Numerous studies in patients with refractory depression or phobic anxiety sta
successfully used the combination of MAOIs and TCAs (Ponto et al, 1977g; Schuckit et al, 1971m; Ashc

 
3.5.1.CN   Isocarboxazid 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, myoclonus
changes) 
2)  Summary: The concurrent administration of isocarboxazid and imipramine is contraindicated (Prod Info Ma
Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. Concurrent use of MA
has also been reported to result in a condition termed serotonin syndrome (Insel et al, 1982g; Spigset et al, 1
al, 1994g; Neuvonen et al, 1993c). Serotonin syndrome is a rare but potentially fatal condition of serotonergic
characterized by hypertension, hyperthermia, myoclonus, and changes in mental status (Sternbach, 1991d). 
MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, d
tranylcypromine, and monitor patients closely (Schuckit et al, 1971g; White & Simpson, 1984f). 
3)  Severity: contraindicated 
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4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent use of imipramine and isocarboxazid is contraindicated. In patients 
to isocarboxazid therapy from a dibenzazepine-related entity, allow at least a one-week medication-free interv
initiate isocarboxazid at one-half of the normal dose for at least the first week of therapy. Also allow one week
between the discontinuation of isocarboxazid and the administration of another MAO inhibitor or dibenzazepin
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOI) with tricyclic antidepressants (TC
considered an absolute contraindication in the past and still is listed as such by the manufacturers. Repo
hyperpyrexia, convulsions, and possible death have been attributed to the combination (Lockett & Milner
et al, 1963b; Winston, 1971c; Schuckit et al, 1971f; Sargent, 1965b; Spiker & Pugh, 1976c). The mechan
the combined inhibition of catecholamine reuptake into the central nervous system and inhibition of catec
metabolism (Sjoqvist, 1965c).  
b)  The development of serotonin syndrome was reported due to administration of a TCA after MAOI the
blind, crossover study examining the effects of clorgyline and clomipramine for the treatment of obsessiv
disorder, two subjects developed severe reactions characteristic of serotonin syndrome. During the study
received clorgyline therapy, followed by a washout period of approximately four weeks and subsequent c
therapy. After taking the first 100 mg dose of clomipramine, one patient developed coarse myoclonic jerk
hyperreflexia, diaphoresis, and arrhythmia. Another patient developed a similar reaction after the first dos
motor neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolve
later, and both patients were later treated successfully with clomipramine without adverse effects (Insel e
c)  A drug interaction was reported when a 76-year old woman who had been taking clomipramine 50 mg
months was switched to moclobemide 300 mg daily. The patient experienced somnolescence, confusion
then progressed to further mental impairment, muscle stiffness, myoclonus, and convulsive attacks. The 
symptoms were described as fulfilling the diagnostic criteria for serotonin syndrome and were resolved a
after discontinuing all antidepressant medications (Spigset et al, 1993g).  
d)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was adde
The patient was taking moclobemide 300 mg twice daily when imipramine was started at 50 mg daily, fol
dosage increases of imipramine to 200 mg and a reduction of moclobemide dosage to 150 mg twice dail
the increase in imipramine to 200 mg per day, the patient developed symptoms of serotonin syndrome, in
shivering, confusion, fever, and spasms in the extremities. The patient was treated with chlorpromazine a
resolved over the next few days without further complications (Brodribb et al, 1994f).  
e)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent therapy
isocarboxazid and amitriptyline. In all three cases the patients had been given MAOIs and TCAs alone w
complications. It was only when the drugs were used in combination that symptoms of mania emerged, s
synergistic effect (de la Fuente et al, 1986b).  
f)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a ph
34-year old man. After taking several doses, the patients developed symptoms of nausea and profuse sw
by pyrexia, dyspnea, and agitation. The hyperpyrexical state led to disseminated intravascular coagulatio
death (Tackley & Tregaskis, 1987d).  
g)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously unrespons
TCA alone. A few precautions must be followed including: a) avoidance of large doses (no more than 15
or its equivalent, 45 mg phenelzine, or 60 mg isocarboxazid) b) oral administration c) avoidance of clomi
imipramine, desipramine, and tranylcypromine in any combination, and d) close monitoring of patients (K
Winston, 1971c; Schuckit et al, 1971f; White & Simpson, 1984e; Rom & Benner, 1972b). The combinatio
in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants (five to t
and 14 days for MAOIs); the combination is then simultaneously started (Perry et al, 1991c). Alternatively
previously receiving a TCA, small doses of the MAOI may be slowly added (Schoonover, 1983). Some so
that the combination of amitriptyline and isocarboxazid is preferred (Perry et al, 1991c). Numerous studie
refractory depression or phobic anxiety states have successfully used the combination of MAOIs and TC
1977c; Schuckit et al, 1971f; Ashcroft, 1975c).  

 
3.5.1.CO   Isoflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Isoflurane may prolong the QT interval in some patients (Owens, 2001c). Because tricyclic anti
also prolong the QT interval and increase the risk of arrhythmias, the concurrent administration of isoflurane a
antidepressants is not recommended (Marshall & Forker, 1982v). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential for additive QT interval prolongation, the concurrent admin
isoflurane and a tricyclic antidepressants is not recommended. 
7)  Probable Mechanism: additive effect on QT prolongation 

 
3.5.1.CP   Isradipine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Isradipine can prolong the QT interval in some patients, which may result in ventricular tachyca
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fibrillation, and torsades de pointes. Because tricyclic antidepressants may also prolong the QT interval and i
arrhythmias, the concurrent administration of isradipine with a tricyclic antidepressant is not recommended (P
(R), 2000; Marshall & Forker, 1982z). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of isradipine and a tricyclic antidepressant is not reco
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.CQ   Ketoconazole 

1)  Interaction Effect: decreased clearance and prolonged half-life of imipramine 
2)  Summary: In a controlled study of six healthy volunteers, coadministration of ketoconazole with a single d
resulted in an increase in imipramine area under the concentration-time curve (AUC) and imipramine half-life 
decrease in imipramine clearance. The changes were minor, however, and deemed to be likely clinically insig
considering the wide therapeutic range of imipramine (Spina et al, 1997a). 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, downward dosage adju
imipramine may be necessary. 
7)  Probable Mechanism: inhibition of imipramine hepatic metabolism 
8)  Literature Reports 

a)  A controlled study evaluated oral ketoconazole and the pharmacokinetic effects on oral imipramine an
12 healthy male volunteers. The subjects were divided into two groups and received either a single dose
mg or desipramine 100 mg, both alone and after 10 days of a 14-day regimen of oral ketoconazole 200 m
Coadministration of ketoconazole resulted in significantly increased imipramine area under the concentra
(AUC) values (from 3795 +/- 918 nmol h/L to 4567 +/- 1076 nmol h/L) and significantly decreased imipra
clearance (from 1.16 +/- 0.21 L/hr/kg to 0.96 +/- 0.20 L/hr/kg). Imipramine half-life was also significantly i
coadministration with ketoconazole, from 16.7 +/- 3.3 hours to 19.2 +/- 5.4 hours. The changes in imipram
pharmacokinetics were deemed to be minor considering the therapeutic range of the drug. During coadm
ketoconazole with desipramine, no significant pharmacokinetic changes were observed. The authors con
ketoconazole inhibits the N-demethylation of imipramine by cytochrome P450 3A4, without affecting the 
imipramine and desipramine, which is thought to be mediated through the cytochrome P450 2D6 pathwa
1997).  

 
3.5.1.CR   Labetalol 

1)  Interaction Effect: imipramine toxicity (dry mouth, urinary retention, sedation) 
2)  Summary: Labetalol decreased imipramine clearance by 38% (statistically significant) compared to placeb
crossover study in 12 healthy subjects (Hermann et al, 1992). Labetalol increased imipramine area under the
time curve (AUC) by 53% compared to placebo, which was also significant. The clinical significance of the ph
interaction is undetermined. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor for anticholinergic side effects of imipramine if labetalol is added to therapy
imipramine may be appropriate. Conversely, if labetalol is discontinued, monitor continued clinical efficacy of 
adjust dosage accordingly. 
7)  Probable Mechanism: decreased imipramine metabolism, increased imipramine AUC 

 
3.5.1.CS   Levomethadyl 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be used with levom
pharmacodynamic interactions can occur between levomethadyl and potentially arrhythmogenic agents such 
prolong the QT interval (Prod Info Orlaam(R), 2001). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Levomethadyl is contraindicated in patients being treated with imipramine as it may
prolongation and interact with levomethadyl. 
7)  Probable Mechanism: unknown 

 
3.5.1.CT   Lidoflazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Tricyclic antidepressants (TCAs) and lidoflazine have been shown to prolong the QTc interval a
recommended therapeutic dose (Hanley & Hampton, 1983; Marshall & Forker, 1982r). Even though no forma
studies have been done, the coadministration of tricyclic antidepressants and other drugs known to prolong th
such as lidoflazine, is not recommended (Prod Info Elavil(R), 1999i). 
3)  Severity: major 
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4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of lidoflazine and tricyclic antidepressants is not reco
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CU   Linezolid 

1)  Interaction Effect: increased risk of serotonin syndrome (hyperthermia, hyperreflexia, myoclonus, mental s
2)  Summary: Concomitant use of linezolid and a tricyclic antidepressant, such as imipramine, is contraindica
of monitoring for serotonin syndrome. If symptoms occur, consider discontinuation of either one or both of the
is a reversible, nonselective inhibitor of monoamine oxidase and may therefore interact with tricyclic antidepre
Spontaneous reports of serotonin syndrome associated with the co-administration of linezolid and serotonerg
been reported (Prod Info ZYVOX(R) IV injection, oral tablets, oral suspension, 2008). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of linezolid and tricyclic antidepressants, such as imipramine, is con
unless patient is closely observed for signs and/or symptoms of serotonin syndrome. If concomitant use is cli
monitor for signs and symptoms of serotonin syndrome, such as neuromuscular abnormalities (including hype
muscle rigidity, clonus, peripheral hypertonicity, and shivering), autonomic hyperactivity (including tachycardia
diaphoresis, the presence of bowel sounds, and diarrhea), and mental status changes (including agitation an
Serotonin syndrome can be life-threatening. If serotonin syndrome develops, discontinue the offending agent
supportive care and other therapy as necessary (Boyer & Shannon, 2005; Prod Info ZYVOX(R) IV injection, o
suspension, 2008). 
7)  Probable Mechanism: linezolid inhibition of monoamine oxidase resulting in an increased concentration of

 
3.5.1.CV   Lisdexamfetamine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported
enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; Raisfeld, 1972). A sim
also occur with all drugs that have amphetamine-like effects. Acute elevations in blood pressure have been n
(Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although most co
not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs f
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been repo
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
agents and TCAs is warranted. The patient should be closely monitored for increased cardiovascular effects 
dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympatho
could lead to hypertension, increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) o
Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral t
Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient closely for hypertension an
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agen
coadministration of d-amphetamine with TCAs such as desipramine or protriptyline results in sustained in
amphetamine concentration in the brain (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXED
sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism o
antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transde
2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
such that the hypotensive effects induced by TCAs may lead to blood pressures as high as 170/120 mm
of combined therapy. Discontinuation of the methylphenidate usually results in the blood pressure return
normotensive levels; reinstitution of the methylphenidate resulted in further blood pressure elevation (Fle
Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine g
four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transie
clinical improvement. However, fenfluramine more than doubled steady-state plasma levels of desiprami
1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may oc
therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the treatment of depression
although uncontrolled studies were generally positive, the ten placebo-controlled studies of stimulant dru
depression, with one exception, indicated little advantage of drug over placebo and did not appear to be 
conventional antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.CW   Lorcainide 
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1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class I antiarrhythmics have been shown to prolong the QTc interval at the recommended ther
Even though no formal drug interaction studies have been done, the coadministration of Class I antiarrhythmi
known to prolong the QTc interval, including tricyclic antidepressants, is not recommended (Prod Info Tambo
acetate, 1998; Larochelle et al, 1984; Scagliotti et al, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class I antiarrhythmic and a tricyclic antidepress
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include incre
prolonged PR interval, intraventricular conduction delays, increased corrected QT interval (QTc) and flatt
(Marshall & Forker, 1982q).  
b)  A 68-year-old man suffering from agitated major depression was begun on a dose of desipramine 125
produced a subtherapeutic serum level of 442 nmol/L (therapeutic range = 500 to 1000 nmol/L). An incre
mg daily produced excellent clinical response with no side effects. He developed atrial fibrillation and flut
mg daily was added to his therapy, and desipramine was discontinued. His arrhythmia was suppressed w
propafenone 150 mg twice daily and 300 mg at bedtime. Desipramine 150 mg daily was again begun, at 
experienced dry mouth, sedation, and shakiness; the desipramine serum level was measured at 2092 nm
desipramine was discontinued for five days, the side effects ceased, and desipramine therapy was resum
The desipramine serum level was measured at 1130 nmol/L (Katz, 1991).  

 
3.5.1.CX   Lumefantrine 

1)  Interaction Effect: an increased risk of QT interval prolongation 
2)  Summary: Lumefantrine is a CYP2D6 inhibitor and may cause QT interval prolongation. Concomitant use 
artemether/lumefantrine and a CYP2D6 substrate (eg, amitriptyline, clomipramine, flecainide, and imipramine
elevated drug levels of the CYP2D6 substrate. As some CYP2D6 substrates can also prolong the QT interva
for additive QT prolongation. Therefore, artemether/lumefantrine should not be coadministered with CYP2D6 
possess cardiac effects (Prod Info COARTEM(R) oral tablets, 2009). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Artemether/lumefantrine should not be administered concomitantly with CYP2D6 su
amitriptyline, clomipramine, flecainide, and imipramine, due to the potential additive effect on QT interval prol
Info COARTEM(R) oral tablets, 2009). 
7)  Probable Mechanism: additive effects on QT interval prolongation 

 
3.5.1.CY   Mazindol 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported
enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; Raisfeld, 1972). A sim
also occur with all drugs that have amphetamine-like effects. Acute elevations in blood pressure have been n
(Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although most co
not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs f
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been repo
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
agents and TCAs is warranted. The patient should be closely monitored for increased cardiovascular effects 
dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympatho
could lead to hypertension, increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) o
Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral t
Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient closely for hypertension an
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agen
coadministration of d-amphetamine with TCAs such as desipramine or protriptyline results in sustained in
amphetamine concentration in the brain (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXED
sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism o
antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transde
2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
such that the hypotensive effects induced by TCAs may lead to blood pressures as high as 170/120 mm
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of combined therapy. Discontinuation of the methylphenidate usually results in the blood pressure return
normotensive levels; reinstitution of the methylphenidate resulted in further blood pressure elevation (Fle
Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine g
four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transie
clinical improvement. However, fenfluramine more than doubled steady-state plasma levels of desiprami
1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may oc
therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the treatment of depression
although uncontrolled studies were generally positive, the ten placebo-controlled studies of stimulant dru
depression, with one exception, indicated little advantage of drug over placebo and did not appear to be 
conventional antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.CZ   Mephentermine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported
enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; Raisfeld, 1972). A sim
also occur with all drugs that have amphetamine-like effects. Acute elevations in blood pressure have been n
(Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although most co
not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs f
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been repo
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
agents and TCAs is warranted. The patient should be closely monitored for increased cardiovascular effects 
dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympatho
could lead to hypertension, increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) o
Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral t
Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient closely for hypertension an
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agen
coadministration of d-amphetamine with TCAs such as desipramine or protriptyline results in sustained in
amphetamine concentration in the brain (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXED
sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism o
antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transde
2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
such that the hypotensive effects induced by TCAs may lead to blood pressures as high as 170/120 mm
of combined therapy. Discontinuation of the methylphenidate usually results in the blood pressure return
normotensive levels; reinstitution of the methylphenidate resulted in further blood pressure elevation (Fle
Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine g
four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transie
clinical improvement. However, fenfluramine more than doubled steady-state plasma levels of desiprami
1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may oc
therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the treatment of depression
although uncontrolled studies were generally positive, the ten placebo-controlled studies of stimulant dru
depression, with one exception, indicated little advantage of drug over placebo and did not appear to be 
conventional antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.DA   Mephobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased me
TCA. There have been scattered reports of individuals with decreased serum levels of TCAs in the presence 
(Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 1971). In addition, TCAs can worsen s
reducing the seizure threshold (Brodie, 1992). These drugs also have additive CNS and respiratory depressa
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant do
required. Additionally, monitor for toxicity when either drug is added to or withdrawn from therapy. Serum con
be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
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8)  Literature Reports 
a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic pa
treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 1996). All subjects were ex
metabolizers with respect to the genetically determined CYP2D6-related metabolic polymorphism. Comp
epileptic patients exhibited lower peak plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), s
area under the concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipram
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of h
and the 2D6 isozyme is believed to be important in the metabolism of most or all TCAs. Thus, similar effe
expected with any combination of TCA and barbiturate.  

 
3.5.1.DB   Mesoridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Although citing no data, the manufacturer of mesoridazine states that concomitant use with oth
prolong the QT interval is contraindicated (Prod Info Serentil(R), 2001). Tricyclic antidepressants (TCAs) at th
can cause QT prolongation (Marshall & Forker, 1982e). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of a tricyclic antidepressant and mesoridazine is contrain
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.DC   Mestranol 

1)  Interaction Effect: possible attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypot
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or de
estrogens (Somani & Khurana, 1973i), with paradoxical loss of antidepressant effect yet tricyclic toxicity being
simultaneously (Prange, 1972i). The effects of the interaction appear to be estrogen dose-related (Khurana, 1
of clinical importance primarily in patients previously stabilized on tricyclic therapy who are being started on e
(Krishnan et al, 1984i). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment downw
estrogen or tricyclic component may be successful in restoring effectiveness or resolving toxicity. However, d
may be required. 
7)  Probable Mechanism: possible inhibition of hepatic metabolism of the tricyclic antidepressant 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. In
depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients received place
imipramine (150 milligrams/day) and placebo, 5 patients received imipramine (150 milligrams/day) and e
micrograms/day), while 5 patients received imipramine (150 milligrams/day) and ethinyl estradiol (25 mic
10 patients that received placebo did not improve over the 6 weeks of the study. The 10 patients taking e
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients takin
alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose estrogen had not i
as the patients receiving imipramine and low-dose estrogen. The only side-effect reported was drowsines
affected the patients taking imipramine. Following the discontinuation of ethinyl estradiol, a time period o
required for the high-dose estrogen group to do as well as the low-dose group. This effect was attributed
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 milligrams
estradiol 50 micrograms daily did not improve as much as 10 patients receiving only imipramine. Also, th
combination had severe side-effects including lethargy, coarse tremor and systolic hypotension (Prange,
b)  A case report demonstrated an interaction in a 32-year-old female taking conjugated estrogens 2.5 m
imipramine 100 milligrams (Khurana, 1972h). The patient developed lethargy, tremors, and signs of depe
After 2 years of therapy, the patient increased her estrogen dose to 5 milligrams and then 7.5 milligrams 
became nauseated, had constant headaches, and low normal blood pressure. All lab work was normal. U
the estrogen, the side-effects abated. Some investigators have proposed that the side effects resulted fro
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973h).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the begin
there were 30 women taking the combination, but 12 subsequently dropped out. The 18 patients on the c
matched with 18 patients taking clomipramine alone. No significant difference was noted in the patients' 
clomipramine. It was proposed that there was no significant difference in side-effects between the groups
groups were matched after patients had dropped out of the study. Had the patients been matched prior t
different conclusions may have been drawn (Beaumont, 1973e).  
d)  The effects of oral contraceptives on clomipramine was studied in 42 women between the ages of 18
three women took clomipramine 25 milligrams at bedtime while 19 took clomipramine 25 milligrams at be
contraceptives. Over the 4-week study, 3 control patients (2 due to side-effects) and 5 in the experimenta
side-effects) dropped out. Venous blood samples were drawn at weekly intervals for measurement of ser
concentrations. No difference in serum concentrations was noted between the groups. However, this res
due to the low dose of clomipramine given (Luscombe & John, 1980d).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidep
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concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for anorexia nervosa and 
estrogens 1.25 milligrams/day for amenorrhea developed restless legs and a constant desire to move co
Estrogen was discontinued and benztropine 2 milligrams was administered, resulting in marked reduction
within 48 hours. Akathisia and disorientation developed in a 55-year-old patient on conjugated estrogens
milligrams/day who was prescribed amitriptyline 50 milligrams/day for depression. Within hours of amitrip
was confused, restless, and possessed an inner desire to move continuously. Symptoms disappeared af
amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with resolution following disc
doxepin. A third case of akathisia was reported in a 35-year-old patient who received conjugated estroge
milligrams/day and amitriptyline 50 milligrams/day. Akathisia developed within a few hours after taking th
amitriptyline and resolved within 48 hours following discontinuation of the antidepressant (Krishnan et al,
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral contracept
micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident by an increase in the
plasma concentration time curve (Abernethy et al, 1984e).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 19
are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation of TCAs could result 
and toxicity due to decreased clearance. Estrogens are suspected of possessing other effects on the cen
system resulting in an antidepressant effect (Oppenheim, 1983d).  

 
3.5.1.DD   Methamphetamine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported
enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; Raisfeld, 1972). A sim
also occur with all drugs that have amphetamine-like effects. Acute elevations in blood pressure have been n
(Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although most co
not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs f
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been repo
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
agents and TCAs is warranted. The patient should be closely monitored for increased cardiovascular effects 
dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympatho
could lead to hypertension, increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) o
Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral t
Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient closely for hypertension an
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agen
coadministration of d-amphetamine with TCAs such as desipramine or protriptyline results in sustained in
amphetamine concentration in the brain (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXED
sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism o
antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transde
2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
such that the hypotensive effects induced by TCAs may lead to blood pressures as high as 170/120 mm
of combined therapy. Discontinuation of the methylphenidate usually results in the blood pressure return
normotensive levels; reinstitution of the methylphenidate resulted in further blood pressure elevation (Fle
Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine g
four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transie
clinical improvement. However, fenfluramine more than doubled steady-state plasma levels of desiprami
1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may oc
therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the treatment of depression
although uncontrolled studies were generally positive, the ten placebo-controlled studies of stimulant dru
depression, with one exception, indicated little advantage of drug over placebo and did not appear to be 
conventional antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.DE   Methohexital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased me
TCA. There have been scattered reports of individuals with decreased serum levels of TCAs in the presence 
(Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 1971). In addition, TCAs can worsen s
reducing the seizure threshold (Brodie, 1992). These drugs also have additive CNS and respiratory depressa
3)  Severity: minor 
4)  Onset: delayed 
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5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant do
required. Additionally, monitor for toxicity when either drug is added to or withdrawn from therapy. Serum con
be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic pa
treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 1996). All subjects were ex
metabolizers with respect to the genetically determined CYP2D6-related metabolic polymorphism. Comp
epileptic patients exhibited lower peak plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), s
area under the concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipram
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of h
and the 2D6 isozyme is believed to be important in the metabolism of most or all TCAs. Thus, similar effe
expected with any combination of TCA and barbiturate.  

 
3.5.1.DF   Methoxamine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions o
drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse effects have also bee
1980; Avery, 1973a; Boakes et al, 1973a; Boakes, 1973; Mitchell et al, 1970; Stone et al, 1964a). Local use (
anesthesia) of epinephrine in concentrations of 1:100,000 or less is less likely to precipitate clinically significa
changes (Steinberg & Block, 1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be avoided. If these d
together, careful monitoring and a dose reduction of the sympathomimetic is required. Patients should be inst
their doctor or dentist that they are taking a tricyclic antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines (epineph
norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg three times daily f
showed an increased pressor response to epinephrine (2- to 4-fold), norepinephrine (4- to 8-fold), and ph
3-fold) after imipramine, but no difference was observed in the response to isoproterenol. Thus, the incre
response appeared to occur only for alpha adrenergic effects. All four subjects demonstrated changes in
with epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic bea
rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found th
receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions (severe headaches, che
subarachnoid hemorrhage). The drug history was incomplete, but at least three had been taking a tricycl
at the time (Anon, 1972).  

 
3.5.1.DG   Methylphenidate 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported
enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; Raisfeld, 1972). A sim
also occur with all drugs that have amphetamine-like effects. Acute elevations in blood pressure have been n
(Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although most co
not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs f
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been repo
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
agents and TCAs is warranted. The patient should be closely monitored for increased cardiovascular effects 
dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympatho
could lead to hypertension, increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) o
Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral t
Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient closely for hypertension an
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agen
coadministration of d-amphetamine with TCAs such as desipramine or protriptyline results in sustained in
amphetamine concentration in the brain (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXED
sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism o
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antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transde
2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
such that the hypotensive effects induced by TCAs may lead to blood pressures as high as 170/120 mm
of combined therapy. Discontinuation of the methylphenidate usually results in the blood pressure return
normotensive levels; reinstitution of the methylphenidate resulted in further blood pressure elevation (Fle
Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine g
four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transie
clinical improvement. However, fenfluramine more than doubled steady-state plasma levels of desiprami
1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may oc
therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the treatment of depression
although uncontrolled studies were generally positive, the ten placebo-controlled studies of stimulant dru
depression, with one exception, indicated little advantage of drug over placebo and did not appear to be 
conventional antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.DH   Mibefradil 

1)  Interaction Effect: an increased risk of imipramine toxicity (drowsiness, hypotension, akathisia) 
2)  Summary: Imipramine is metabolized by cytochrome P450 2D6 and has a high first-pass effect. When mib
inhibitor of CYP450 2D6) and imipramine were coadministered, the area under the concentration-time curve (
imipramine was increased seven- to eight-fold (Prod Info Posicor(R), 1997). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for excessive imipramine adverse effects (drowsiness, hypotension
dosage adjustment of imipramine may be necessary. 
7)  Probable Mechanism: inhibition of imipramine metabolism 

 
3.5.1.DI   Midodrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions o
drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse effects have also bee
1980; Avery, 1973a; Boakes et al, 1973a; Boakes, 1973; Mitchell et al, 1970; Stone et al, 1964a). Local use (
anesthesia) of epinephrine in concentrations of 1:100,000 or less is less likely to precipitate clinically significa
changes (Steinberg & Block, 1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be avoided. If these d
together, careful monitoring and a dose reduction of the sympathomimetic is required. Patients should be inst
their doctor or dentist that they are taking a tricyclic antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines (epineph
norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg three times daily f
showed an increased pressor response to epinephrine (2- to 4-fold), norepinephrine (4- to 8-fold), and ph
3-fold) after imipramine, but no difference was observed in the response to isoproterenol. Thus, the incre
response appeared to occur only for alpha adrenergic effects. All four subjects demonstrated changes in
with epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic bea
rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found th
receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions (severe headaches, che
subarachnoid hemorrhage). The drug history was incomplete, but at least three had been taking a tricycl
at the time (Anon, 1972).  

 
3.5.1.DJ   Moclobemide 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, myoclonus
changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. Concur
and TCAs has also been reported to result in a condition termed serotonin syndrome (Insel et al, 1982c; Spig
Brodribb et al, 1994c; Neuvonen et al, 1993a). Serotonin syndrome is a rare but potentially fatal condition of s
hyperstimulation characterized by hypertension, hyperthermia, myoclonus, and changes in mental status (Ste
Subsequently, the concomitant use of TCAs and MAOIs is contraindicated in most cases. If TCAs and MAOIs
concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, desipramine, and trany
monitor patients closely (Schuckit et al, 1971c; White & Simpson, 1984b). 
3)  Severity: contraindicated 

Page 75 of 186MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.28, page 75

Case 3:09-cv-00080-TMB     Document 78-34      Filed 03/24/2010     Page 75 of 186



4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Concomitant use of moclobemide and imipramine is contraindicated. If imipramine i
treatment with moclobemide, a minimum of 2 weeks should elapse after moclobemide is discontinued and im
is begun (Prod Info imipramine hydrochloride oral tablet, 2003). However, the manufacturer of moclobemide r
short washout period of 2 days after discontinuation of moclobemide and before imipramine is initiated (Prod 
2001). There is no specific washout period for replacing imipramine treatment with moclobemide. However, it
gradually taper the tricyclic antidepressant dosage before starting treatment with an MAOI (Remick, 2002). 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants (T
considered an absolute contraindication in the past and still is listed as such by the manufacturers. Repo
hyperpyrexia, convulsions, and possible death have been attributed to the combination (Prod Info imipra
oral tablet, 2003; Lockett & Milner, 1965a; Brachfeld et al, 1963; Winston, 1971a; Schuckit et al, 1971b; S
Spiker & Pugh, 1976a). The mechanism may relate to the combined inhibition of catecholamine reuptake
nervous system and inhibition of catecholamine metabolism (Sjoqvist, 1965a). 
b)  A clinical study designed to detect an interaction between moclobemide and a tricyclic antidepressan
resulted in severe adverse effects, and the study was terminated. Information about interactions with mo
other tricyclic antidepressants is limited (Prod Info Manerix(R), 2001). 
c)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was adde
The patient was taking moclobemide 300 mg twice daily when imipramine was started at 50 mg daily, fol
dosage increases of imipramine to 200 mg and a reduction of moclobemide dosage to 150 mg twice dail
the increase in imipramine to 200 mg per day, the patient developed symptoms of serotonin syndrome, in
shivering, confusion, fever, and spasms in the extremities. The patient was treated with chlorpromazine a
resolved over the next few days without further complications (Brodribb et al, 1994b). 
d)  A drug interaction occurred in which a 76-year old woman who had been taking clomipramine 50 mg 
months prior to switching to moclobemide 300 mg daily.The patient experienced somnolence, confusion,
then progressed to further mental impairment, muscle stiffness, myoclonus, and convulsive attacks. The 
symptoms were described as fulfilling the diagnostic criteria for serotonin syndrome and were resolved a
after discontinuing all antidepressant medications (Spigset et al, 1993c). 
e)  A clinical study designed to detect an interaction between moclobemide and a tricyclic antidepressant
resulted in severe adverse effects, and the study was terminated. Information about interactions with mo
other tricyclic antidepressants is limited (Prod Info Manerix(R), 2001). 
f)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
crossover study examining the effects of clorgyline and clomipramine for the treatment of obsessive-com
two subjects developed severe reactions characteristic of serotonin syndrome. During the study, patients
clorgyline therapy, followed by a washout period of approximately four weeks and subsequent clomipram
taking the first 100 mg dose of clomipramine, one patient developed coarse myoclonic jerking in both leg
diaphoresis, and arrhythmia. Another patient developed a similar reaction after the first dose, with upper 
symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved several hour
patients were later treated successfully with clomipramine without adverse effects (Insel et al, 1982b). 
g)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent therapy
isocarboxazid and amitriptyline. In all three cases the patients had been given MAOIs and TCAs alone w
complications. It was only when the drugs were used in combination that symptoms of mania emerged, s
synergistic effect (de la Fuente et al, 1986). 
h)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a p
34-year old man. After taking several doses, the patients developed symptoms of nausea and profuse sw
by pyrexia, dyspnea, and agitation. The hyperpyrexical state led to disseminated intravascular coagulatio
death (Tackley & Tregaskis, 1987b). 
i)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously unrespons
TCA alone. A few precautions must be followed including: a) avoidance of large doses (no more than 15
or its equivalent, 45 mg phenelzine, or 60 mg isocarboxazid) b) oral administration c) avoidance of clomi
imipramine, desipramine, and tranylcypromine in any combination, and d) close monitoring of patients (K
Winston, 1971a; Schuckit et al, 1971b; White & Simpson, 1984a; Rom & Benner, 1972). The combinatio
in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants (five to t
and 14 days for MAOIs); the combination is then simultaneously started (Perry et al, 1991a). Alternatively
previously receiving a TCA, small doses of the MAOI may be slowly added (Schoonover, 1983). Some so
that the combination of amitriptyline and isocarboxazid is preferred (Perry et al, 1991a). Numerous studie
refractory depression or phobic anxiety states have successfully used the combination of MAOIs and TC
1977a; Schuckit et al, 1971b; Ashcroft, 1975a). 

 
3.5.1.DK   Moxifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Moxifloxacin has been shown to prolong the QT interval in some patients and should be avoide
receiving agents that also prolong the QT interval, such as tricyclic antidepressants. Although pharmacokinet
moxifloxacin and other drugs which prolong the QT interval have not been performed, an additive effect cann
Therefore, moxifloxacin should be used with caution when given concurrently with a tricyclic antidepressant (
(TM), 2000). 
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3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Moxifloxacin should be used with caution when given concurrently with a tricyclic an
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.DL   Nefopam 

1)  Interaction Effect: an increased risk of seizures 
2)  Summary: Nefopam inhibits the neuronal uptake of norepinephrine and serotonin and increases the risk o
especially in patients with a history of a convulsive disorder. Tricyclic antidepressants also lower the seizure t
Therefore, the manufacturer of nefopam advises caution in patients on concurrent tricyclic antidepressant the
Woods, 1995). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Because of the increased risk of seizures, extreme caution should be exercised in p
nefopam and a tricyclic antidepressant. An alternative analgesic may be considered. 
7)  Probable Mechanism: additive lowering of seizure threshold 

 
3.5.1.DM   Nialamide 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, myoclonus
changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. Concur
and TCAs has also been reported to result in a condition termed serotonin syndrome (Insel et al, 1982k; Spig
Brodribb et al, 1994j; Neuvonen et al, 1993e). Serotonin syndrome is a rare but potentially fatal condition of s
hyperstimulation characterized by hypertension, hyperthermia, myoclonus, and changes in mental status (Ste
TCAs and MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clom
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971j; White & Simpson, 1984
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of a tricyclic antidepressant (TCA) and a monoamine oxidase inhi
should be done only with close monitoring and where the clinical benefit outweighs the potential risk. Other a
therapy should first be considered. If deemed clinically necessary, avoid large doses and use agents other th
clomipramine, desipramine, and tranylcypromine. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants (T
considered an absolute contraindication in the past. Reports of excitation, hyperpyrexia, convulsions, and
have been attributed to the combination (Lockett & Milner, 1965e; Winston, 1971e; Schuckit et al, 1971i; 
1976e). The mechanism may relate to the combined inhibition of catecholamine reuptake into the centra
and inhibition of catecholamine metabolism (Sjoqvist, 1965e).  
b)  In a double-blind, crossover study examining the effects of clorgyline and clomipramine for the treatm
compulsive disorder, two subjects developed severe reactions characteristic of serotonin syndrome. Dur
patients had received clorgyline therapy, followed by a washout period of approximately four weeks and 
clomipramine therapy. After taking the first 100 mg dose of clomipramine, one patient developed coarse 
in both legs, hyperreflexia, diaphoresis, and arrhythmia. Another patient developed a similar reaction afte
with upper motor neuron symptoms, myoclonic movements, and cardiac irritability. Both patient's sympto
several hours later, and both patients were later treated successfully with clomipramine without adverse 
1982j).  
c)  A drug interaction occurred in a 76-year old woman who had been taking clomipramine 50 mg daily fo
prior to switching to moclobemide 300 mg daily. The patient experienced somnolescence, confusion, and
progressed to further mental impairment, muscle stiffness, myoclonus, and convulsive attacks. The patie
were described as fulfilling the diagnostic criteria for serotonin syndrome and were resolved a few days l
discontinuing all antidepressant medications (Spigset et al, 1993k).  
d)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a p
34-year old man. After taking several doses, the patients developed symptoms of nausea and profuse sw
by pyrexia, dyspnea, and agitation. The hyperpyrexical state led to disseminated intravascular coagulatio
death (Tackley & Tregaskis, 1987f).  
e)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously unrespons
TCA alone. The combination may be utilized in one of two ways. Most frequently, the recommendation is
previous antidepressants (five to ten days for TCAs and 14 days for MAOIs); the combination is then sim
started (Perry et al, 1991e). Alternatively, in a patient previously receiving a TCA, small doses of the MAO
added (Schoonover, 1983). Numerous studies in patients with refractory depression or phobic anxiety sta
successfully used the combination of MAOIs and TCAs (Ponto et al, 1977e; Schuckit et al, 1971i; Ashcro

 
3.5.1.DN   Norepinephrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
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2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions o
drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse effects have also bee
1980; Avery, 1973a; Boakes et al, 1973a; Boakes, 1973; Mitchell et al, 1970; Stone et al, 1964a). Local use (
anesthesia) of epinephrine in concentrations of 1:100,000 or less is less likely to precipitate clinically significa
changes (Steinberg & Block, 1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be avoided. If these d
together, careful monitoring and a dose reduction of the sympathomimetic is required. Patients should be inst
their doctor or dentist that they are taking a tricyclic antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines (epineph
norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg three times daily f
showed an increased pressor response to epinephrine (2- to 4-fold), norepinephrine (4- to 8-fold), and ph
3-fold) after imipramine, but no difference was observed in the response to isoproterenol. Thus, the incre
response appeared to occur only for alpha adrenergic effects. All four subjects demonstrated changes in
with epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic bea
rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found th
receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions (severe headaches, che
subarachnoid hemorrhage). The drug history was incomplete, but at least three had been taking a tricycl
at the time (Anon, 1972).  

 
3.5.1.DO   Octreotide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Tricyclic antidepressants (TCAs) and octreotide have been shown to prolong the QTc interval a
recommended therapeutic dose (Prod Info Sandostatin(R), 1999; Marshall & Forker, 1982). Even though no f
interaction studies have been done, the coadministration of tricyclic antidepressants and other drugs known t
interval, such as octreotide, is not recommended (Prod Info Elavil(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of octreotide and tricyclic antidepressants is not reco
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.DP   Oxilofrine 

1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions o
drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse effects have also bee
1980; Avery, 1973a; Boakes et al, 1973a; Boakes, 1973; Mitchell et al, 1970; Stone et al, 1964a). Local use (
anesthesia) of epinephrine in concentrations of 1:100,000 or less is less likely to precipitate clinically significa
changes (Steinberg & Block, 1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be avoided. If these d
together, careful monitoring and a dose reduction of the sympathomimetic is required. Patients should be inst
their doctor or dentist that they are taking a tricyclic antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines (epineph
norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg three times daily f
showed an increased pressor response to epinephrine (2- to 4-fold), norepinephrine (4- to 8-fold), and ph
3-fold) after imipramine, but no difference was observed in the response to isoproterenol. Thus, the incre
response appeared to occur only for alpha adrenergic effects. All four subjects demonstrated changes in
with epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic bea
rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found th
receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions (severe headaches, che
subarachnoid hemorrhage). The drug history was incomplete, but at least three had been taking a tricycl
at the time (Anon, 1972).  

 
3.5.1.DQ   Pargyline 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, myoclonus
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changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. Concur
and TCAs has also been reported to result in a condition termed serotonin syndrome (Insel et al, 1982a; Spig
Brodribb et al, 1994; Neuvonen et al, 1993). Serotonin syndrome is a rare but potentially fatal condition of ser
hyperstimulation characterized by hypertension, hyperthermia, myoclonus, and changes in mental status (Ste
TCAs and MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clom
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971a; White & Simpson, 198
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of a tricyclic antidepressant (TCA) and a monoamine oxidase inhi
should be done only with close monitoring and where the clinical benefit outweighs the potential risk. Other a
therapy should first be considered. If deemed clinically necessary, avoid large doses and use agents other th
clomipramine, desipramine, and tranylcypromine. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants (T
considered an absolute contraindication in the past. Reports of excitation, hyperpyrexia, convulsions, and
have been attributed to the combination (Lockett & Milner, 1965; Winston, 1971; Schuckit et al, 1971; Sp
1976). The mechanism may relate to the combined inhibition of catecholamine reuptake into the central n
and inhibition of catecholamine metabolism (Sjoqvist, 1965).  
b)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
crossover study examining the effects of clorgyline and clomipramine for the treatment of obsessive-com
two subjects developed severe reactions characteristic of serotonin syndrome. During the study, patients
clorgyline therapy, followed by a washout period of approximately four weeks and subsequent clomipram
taking the first 100 mg dose of clomipramine, one patient developed coarse myoclonic jerking in both leg
diaphoresis, and arrhythmia. Another patient developed a similar reaction after the first dose, with upper 
symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved several hour
patients were later treated successfully with clomipramine without adverse effects (Insel et al, 1982).  
c)  A drug interaction occurred in a 76-year old woman who had been taking clomipramine 50 mg daily fo
prior to switching to moclobemide 300 mg daily. The patient experienced somnolescence, confusion, and
progressed to further mental impairment, muscle stiffness, myoclonus, and convulsive attacks. The patie
were described as fulfilling the diagnostic criteria for serotonin syndrome and were resolved a few days l
discontinuing all antidepressant medications (Spigset et al, 1993).  
d)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a p
34-year old man. After taking several doses, the patients developed symptoms of nausea and profuse sw
by pyrexia, dyspnea, and agitation. The hyperpyrexical state led to disseminated intravascular coagulatio
death (Tackley & Tregaskis, 1987).  
e)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously unrespons
TCA alone. The combination may be utilized in one of two ways. Most frequently, the recommendation is
previous antidepressants (five to ten days for TCAs and 14 days for MAOIs); the combination is then sim
started (Perry et al, 1991). Alternatively, in a patient previously receiving a TCA, small doses of the MAO
added (Schoonover, 1983). Numerous studies in patients with refractory depression or phobic anxiety sta
successfully used the combination of MAOIs and TCAs (Ponto et al, 1977; Schuckit et al, 1971; Ashcroft

 
3.5.1.DR   Paroxetine 

1)  Interaction Effect: imipramine toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Paroxetine coadministered with desipramine or imipramine produced higher serum concentratio
antidepressant (TCA) in some patients (Prod Info Paxil CR(TM), 2003; Hartter et al, 1994; Brosen et al, 1993
effect on TCAs may resemble that of fluoxetine (another selective serotonin reuptake inhibitor), which is know
metabolism (Aranow et al, 1989b; Vaughan, 1988; Goodnick, 1989b). With coadministration, monitor patients
toxicity. Imipramine doses may need to be reduced. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of paroxetine with other drugs that are metabolized by cytochrome
(CYP2D6) should be approached with caution. When paroxetine is coadministered with imipramine, monitor p
and symptoms of imipramine toxicity (dry mouth, sedation, urinary retention, blurred vision). Imipramine dose
reduced. 
7)  Probable Mechanism: decreased cytochrome P450 2D6-mediated imipramine metabolism 
8)  Literature Reports 

a)  The effect of paroxetine on desipramine metabolism was studied in nine extensive metabolizers (EM)
metabolizers (PM) of desipramine. Subjects took a single oral dose of desipramine before starting paroxe
dose after 11 days of paroxetine use. After the addition of paroxetine, EMs experienced a 5-fold decreas
desipramine, indicating that paroxetine inhibits oxidation reactions catalyzed by CYP2D6. PMs had a slig
clearance of desipramine with paroxetine. With concurrent administration of desipramine and paroxetine
two drugs may result in a need for dosage adjustments, especially in extensive metabolizers of desipram
1993).  

Page 79 of 186MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.28, page 79

Case 3:09-cv-00080-TMB     Document 78-34      Filed 03/24/2010     Page 79 of 186



 
3.5.1.DS   Pemoline 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported
enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; Raisfeld, 1972). A sim
also occur with all drugs that have amphetamine-like effects. Acute elevations in blood pressure have been n
(Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although most co
not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs f
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been repo
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
agents and TCAs is warranted. The patient should be closely monitored for increased cardiovascular effects 
dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympatho
could lead to hypertension, increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) o
Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral t
Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient closely for hypertension an
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agen
coadministration of d-amphetamine with TCAs such as desipramine or protriptyline results in sustained in
amphetamine concentration in the brain (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXED
sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism o
antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transde
2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
such that the hypotensive effects induced by TCAs may lead to blood pressures as high as 170/120 mm
of combined therapy. Discontinuation of the methylphenidate usually results in the blood pressure return
normotensive levels; reinstitution of the methylphenidate resulted in further blood pressure elevation (Fle
Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine g
four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transie
clinical improvement. However, fenfluramine more than doubled steady-state plasma levels of desiprami
1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may oc
therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the treatment of depression
although uncontrolled studies were generally positive, the ten placebo-controlled studies of stimulant dru
depression, with one exception, indicated little advantage of drug over placebo and did not appear to be 
conventional antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.DT   Pentamidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Tricyclic antidepressants (TCAs) and pentamidine have been shown to prolong the QTc interva
recommended therapeutic dose (Lindsay et al, 1990; Marshall & Forker, 1982i). Even though no formal drug 
have been done, the coadministration of tricyclic antidepressants and other drugs known to prolong the QTc 
pentamidine, is not recommended (Prod Info Elavil(R), 1999e). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pentamidine and tricyclic antidepressants is not re
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.DU   Pentobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased me
TCA. There have been scattered reports of individuals with decreased serum levels of TCAs in the presence 
(Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 1971). In addition, TCAs can worsen s
reducing the seizure threshold (Brodie, 1992). These drugs also have additive CNS and respiratory depressa
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant do
required. Additionally, monitor for toxicity when either drug is added to or withdrawn from therapy. Serum con
be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
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8)  Literature Reports 
a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic pa
treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 1996). All subjects were ex
metabolizers with respect to the genetically determined CYP2D6-related metabolic polymorphism. Comp
epileptic patients exhibited lower peak plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), s
area under the concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipram
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of h
and the 2D6 isozyme is believed to be important in the metabolism of most or all TCAs. Thus, similar effe
expected with any combination of TCA and barbiturate.  

 
3.5.1.DV   Phendimetrazine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported
enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; Raisfeld, 1972). A sim
also occur with all drugs that have amphetamine-like effects. Acute elevations in blood pressure have been n
(Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although most co
not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs f
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been repo
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
agents and TCAs is warranted. The patient should be closely monitored for increased cardiovascular effects 
dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympatho
could lead to hypertension, increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) o
Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral t
Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient closely for hypertension an
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agen
coadministration of d-amphetamine with TCAs such as desipramine or protriptyline results in sustained in
amphetamine concentration in the brain (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXED
sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism o
antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transde
2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
such that the hypotensive effects induced by TCAs may lead to blood pressures as high as 170/120 mm
of combined therapy. Discontinuation of the methylphenidate usually results in the blood pressure return
normotensive levels; reinstitution of the methylphenidate resulted in further blood pressure elevation (Fle
Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine g
four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transie
clinical improvement. However, fenfluramine more than doubled steady-state plasma levels of desiprami
1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may oc
therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the treatment of depression
although uncontrolled studies were generally positive, the ten placebo-controlled studies of stimulant dru
depression, with one exception, indicated little advantage of drug over placebo and did not appear to be 
conventional antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.DW   Phenelzine 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, myoclonus
changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. Concur
and TCAs has also been reported to result in a condition termed serotonin syndrome (Insel et al, 1982r; Spig
Brodribb et al, 1994q; Neuvonen et al, 1993i). Serotonin syndrome is a rare but potentially fatal condition of s
hyperstimulation characterized by hypertension, hyperthermia, myoclonus, and changes in mental status (Ste
Consequently, coadministration of TCAs and MAOIs is contraindicated in most cases (Prod Info imipramine h
tablet, 2003). If TCAs and MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid im
clomipramine, desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971t; White &
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of imipramine with an monoamine oxidase inhibitor (MAOI) is cont
imipramine is replacing treatment with phenelzine, a minimum of 2 weeks should elapse after phenelzine is d
therapy with imipramine begins (Prod Info imipramine hydrochloride oral tablet, 2003). The manufacturer of p
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recommends that at least 10 days should elapse before imipramine therapy is replaced by phenelzine (Prod I
Tablets, USP, 2005). 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants (T
considered an absolute contraindication in the past and still is listed as such by the manufacturers (Prod 
hydrochloride oral tablet, 2003). Reports of excitation, hyperpyrexia, convulsions, and possible death hav
to the combination (Lockett & Milner, 1965j; Brachfeld et al, 1963f; Winston, 1971j; Schuckit et al, 1971s
Spiker & Pugh, 1976j). The mechanism may relate to the combined inhibition of catecholamine reuptake 
nervous system and inhibition of catecholamine metabolism (Sjoqvist, 1965j). 
b)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
crossover study examining the effects of clorgyline and clomipramine for the treatment of obsessive-com
two subjects developed severe reactions characteristic of serotonin syndrome. During the study, patients
clorgyline therapy, followed by a washout period of approximately four weeks and subsequent clomipram
taking the first 100 mg dose of clomipramine, one patient developed coarse myoclonic jerking in both leg
diaphoresis, and arrhythmia. Another patient developed a similar reaction after the first dose, with upper 
symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved several hour
patients were later treated successfully with clomipramine without adverse effects (Insel et al, 1982q). 
c)  A drug interaction was reported in a 76-year old woman who had been taking clomipramine 50 mg da
months was switched to moclobemide 300 mg daily. The patient experienced somnolence, confusion, an
progressed to further mental impairment, muscle stiffness, myoclonus, and convulsive attacks. The patie
were described as fulfilling the diagnostic criteria for serotonin syndrome and were resolved a few days l
discontinuing all antidepressant medications (Spigset et al, 1993r). 
d)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was adde
The patient was taking moclobemide 300 mg twice daily when imipramine was started at 50 mg daily, fol
dosage increases of imipramine to 200 mg and a reduction of moclobemide dosage to 150 mg twice dail
the increase in imipramine to 200 mg per day, the patient developed symptoms of serotonin syndrome, in
shivering, confusion, fever, and spasms in the extremities. The patient was treated with chlorpromazine a
resolved over the next few days without further complications (Brodribb et al, 1994p). 
e)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent therapy
isocarboxazid and amitriptyline. In all three cases the patients had been given MAOIs and TCAs alone w
complications. It was only when the drugs were used in combination that symptoms of mania emerged, s
synergistic effect (de la Fuente et al, 1986e). 
f)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a ph
34-year old man. After taking several doses, the patient developed symptoms of nausea and profuse sw
pyrexia, dyspnea, and agitation. The hyperpyrexical state led to disseminated intravascular coagulation a
(Tackley & Tregaskis, 1987i). 
g)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously unrespons
TCA alone. A few precautions must be followed including: a) avoidance of large doses (no more than 15
or its equivalent, 45 mg phenelzine, or 60 mg isocarboxazid) b) oral administration c) avoidance of clomi
imipramine, desipramine, and tranylcypromine in any combination, and d) close monitoring of patients (K
Winston, 1971j; Schuckit et al, 1971s; White & Simpson, 1984n; Rom & Benner, 1972e). The combinatio
in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants (five to t
and 14 days for MAOIs); the combination is then simultaneously started (Perry et al, 1991i). Alternatively
previously receiving a TCA, small doses of the MAOI may be slowly added (Schoonover, 1983). Some so
that the combination of amitriptyline and isocarboxazid is preferred (Perry et al, 1991i). Numerous studie
refractory depression or phobic anxiety states have successfully used the combination of MAOIs and TC
1977j; Schuckit et al, 1971s; Ashcroft, 1975i). 

 
3.5.1.DX   Phenindione 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral anticoagul
1970g; Williams et al, 1976g). Considerable interindividual differences may be found (Pond et al, 1975g). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In patients receiving tricyclic antidepressants and oral anticoagulant therapy, the pro
ratio or INR (international normalized ratio) should be closely monitored with the addition and withdrawal of th
and should be periodically reassessed during concurrent therapy. Achieving a stable dosage regimen which p
desired level of anticoagulation may be difficult in patients on this combination, and frequent adjustments of th
dose may be required. 
7)  Probable Mechanism: decreased phenindione metabolism; increased phenindione absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an incre
levels and an increase in the plasma half-life of dicumarol, although the effect was not consistent in all su
1975f). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after 8 days of nortriptyline resulted in a significantly prolon
decreased volume of distribution of the coumarin anticoagulant in 6 healthy volunteers (Vesell et al, 1970
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mechanism of action was suggested to be reduced bishydroxycoumarin metabolism and/or altered coum
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent TCA
1976f). TCAs affected the stability of anticoagulant control leading to frequent changes in the doses of an
Inhibition of coumarin metabolism was the postulated mechanism.  

 
3.5.1.DY   Phenmetrazine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported
enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; Raisfeld, 1972). A sim
also occur with all drugs that have amphetamine-like effects. Acute elevations in blood pressure have been n
(Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although most co
not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs f
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been repo
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
agents and TCAs is warranted. The patient should be closely monitored for increased cardiovascular effects 
dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympatho
could lead to hypertension, increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) o
Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral t
Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient closely for hypertension an
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agen
coadministration of d-amphetamine with TCAs such as desipramine or protriptyline results in sustained in
amphetamine concentration in the brain (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXED
sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism o
antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transde
2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
such that the hypotensive effects induced by TCAs may lead to blood pressures as high as 170/120 mm
of combined therapy. Discontinuation of the methylphenidate usually results in the blood pressure return
normotensive levels; reinstitution of the methylphenidate resulted in further blood pressure elevation (Fle
Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine g
four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transie
clinical improvement. However, fenfluramine more than doubled steady-state plasma levels of desiprami
1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may oc
therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the treatment of depression
although uncontrolled studies were generally positive, the ten placebo-controlled studies of stimulant dru
depression, with one exception, indicated little advantage of drug over placebo and did not appear to be 
conventional antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.DZ   Phenobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased me
TCA. There have been scattered reports of individuals with decreased serum levels of TCAs in the presence 
(Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 1971). In addition, TCAs can worsen s
reducing the seizure threshold (Brodie, 1992). These drugs also have additive CNS and respiratory depressa
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant do
required. Additionally, monitor for toxicity when either drug is added to or withdrawn from therapy. Serum con
be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic pa
treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 1996). All subjects were ex
metabolizers with respect to the genetically determined CYP2D6-related metabolic polymorphism. Comp
epileptic patients exhibited lower peak plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), s
area under the concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipram
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of h
and the 2D6 isozyme is believed to be important in the metabolism of most or all TCAs. Thus, similar effe
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expected with any combination of TCA and barbiturate.  
 
3.5.1.EA   Phenprocoumon 

1)  Interaction Effect: increased risk of bleeding 
2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral anticoagul
1970i; Williams et al, 1976i). Considerable interindividual differences may be found (Pond et al, 1975i). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: In patients receiving tricyclic antidepressants and oral anticoagulant therapy, the pro
ratio or INR (international normalized ratio) should be closely monitored with the addition and withdrawal of th
and should be periodically reassessed during concurrent therapy. Achieving a stable drug regimen which pro
level of anticoagulation may be difficult in patients on this combination, and frequent adjustments of the antico
be required. 
7)  Probable Mechanism: decreased phenprocoumon metabolism; increased phenprocoumon absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an incre
levels and an increase in the plasma half-life of dicumarol, although the effect was not consistent in all su
1975h). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after 8 days of nortriptyline resulted in a significantly prolon
decreased volume of distribution of the coumarin anticoagulant in 6 healthy volunteers (Vesell et al, 1970
mechanism of action was suggested to be reduced bishydroxycoumarin metabolism and/or altered coum
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent TCA
1976h). TCAs affected the stability of anticoagulant control leading to frequent changes in the doses of a
Inhibition of coumarin metabolism was the postulated mechanism.  

 
3.5.1.EB   Phentermine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported
enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; Raisfeld, 1972). A sim
also occur with all drugs that have amphetamine-like effects. Acute elevations in blood pressure have been n
(Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although most co
not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs f
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been repo
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
agents and TCAs is warranted. The patient should be closely monitored for increased cardiovascular effects 
dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympatho
could lead to hypertension, increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) o
Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral t
Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient closely for hypertension an
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agen
coadministration of d-amphetamine with TCAs such as desipramine or protriptyline results in sustained in
amphetamine concentration in the brain (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXED
sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism o
antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transde
2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
such that the hypotensive effects induced by TCAs may lead to blood pressures as high as 170/120 mm
of combined therapy. Discontinuation of the methylphenidate usually results in the blood pressure return
normotensive levels; reinstitution of the methylphenidate resulted in further blood pressure elevation (Fle
Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine g
four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transie
clinical improvement. However, fenfluramine more than doubled steady-state plasma levels of desiprami
1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may oc
therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the treatment of depression
although uncontrolled studies were generally positive, the ten placebo-controlled studies of stimulant dru
depression, with one exception, indicated little advantage of drug over placebo and did not appear to be 
conventional antidepressants in primary depression (Satel & Nelson, 1989). 
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3.5.1.EC   Phenylephrine 
1)  Interaction Effect: hypertension, cardiac arrhythmias, and tachycardia 
2)  Summary: Clinical trials have demonstrated a 2- to 8-fold increase in the effects of intravenous infusions o
drugs to volunteers on tricyclic antidepressants. Arrhythmias and other severe adverse effects have also bee
1980; Avery, 1973a; Boakes et al, 1973a; Boakes, 1973; Mitchell et al, 1970; Stone et al, 1964a). Local use (
anesthesia) of epinephrine in concentrations of 1:100,000 or less is less likely to precipitate clinically significa
changes (Steinberg & Block, 1971). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The vasoconstriction and other alpha-adrenergic effects of sympathomimetic drugs 
enhanced in the presence of tricyclic antidepressants (TCAs). Concomitant use should be avoided. If these d
together, careful monitoring and a dose reduction of the sympathomimetic is required. Patients should be inst
their doctor or dentist that they are taking a tricyclic antidepressant prior to any surgery or procedure. 
7)  Probable Mechanism: inhibition of norepinephrine reuptake 
8)  Literature Reports 

a)  Four healthy volunteers received intravenous infusions of various sympathomimetic amines (epineph
norepinephrine, phenylephrine, and isoproterenol) before and after imipramine (25 mg three times daily f
showed an increased pressor response to epinephrine (2- to 4-fold), norepinephrine (4- to 8-fold), and ph
3-fold) after imipramine, but no difference was observed in the response to isoproterenol. Thus, the incre
response appeared to occur only for alpha adrenergic effects. All four subjects demonstrated changes in
with epinephrine and imipramine consisting of sinus arrhythmia in three subjects and multiple ectopic bea
rhythm in the fourth subject (Boakes et al, 1973).  
b)  A review of spontaneous reports of adverse reactions to vasoconstrictors in local anesthetics found th
receiving a local anesthetic with norepinephrine (1:25,000) had severe reactions (severe headaches, che
subarachnoid hemorrhage). The drug history was incomplete, but at least three had been taking a tricycl
at the time (Anon, 1972).  

 
3.5.1.ED   Phenytoin 

1)  Interaction Effect: an increased risk of phenytoin toxicity (ataxia, hyperreflexia, nystagmus, tremors) 
2)  Summary: A few case reports have indicated that imipramine inhibits phenytoin metabolism resulting in inc
phenytoin concentration (Petti & Campbell, 1975a; Perucca & Richens, 1977a). Tricyclic antidepressants (TC
seizure threshold in epileptic patients stabilized on anticonvulsants. Theoretically, because phenytoin is an en
metabolism of antidepressants may be increased resulting in reduced TCA serum levels. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Consider phenytoin serum levels if a tricyclic antidepressant is added to therapy or 
begins to exhibit signs of toxicity; lower doses of phenytoin may be required. If phenytoin is added to tricyclic 
therapy, monitor for clinical efficacy of the tricyclic agent. 
7)  Probable Mechanism: inhibition of phenytoin metabolism 

 
3.5.1.EE   Pimozide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Although citing no data, the manufacturer of pimozide states that concomitant use with other dr
the QT interval is contraindicated (Prod Info Orap(R), 1999a). Tricyclic antidepressants (TCAs) at therapeutic
QT prolongation (Prod Info Norpramin(R), 2000; Marshall & Forker, 1982ad). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential to prolong the QT interval, concurrent administration of a tr
antidepressant and pimozide is contraindicated. 
7)  Probable Mechanism: additive effects on QT interval 
8)  Literature Reports 

a)  Electrocardiogram (ECG) changes seen during clinical trials of pimozide in Tourette's syndrome and s
patients include prolongation of the QT interval, flattening, notching, and inversion of the T wave, and the
waves. Sudden, unexpected deaths have occurred at doses greater than 20 milligrams/day (Prod Info O
1999).  

 
3.5.1.EF   Pirmenol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class Ia antiarrhythmics and tricyclic antidepressants have been shown to prolong the QTc inte
recommended therapeutic dose. Even though no formal drug interaction studies have been done, the coadm
Ia antiarrhythmics and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is no
(Prod Info Elavil(R), 1999g; Prod Info Quinaglute(R), 1999; Marshall & Forker, 1982n). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
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6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic agent and a tricyclic anti
recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 isoenzyme responsible for the 2-hydroxylation of imi
desipramine (Brosen & Gram, 1989). Inhibition of this enzyme system can result in a 35% decrease in im
clearance and 85% decrease in desipramine clearance. Demethylation of imipramine by the cytochrome 
unaffected by this interaction. Until more information is available all patients having quinidine added to dr
containing imipramine or desipramine should be monitored for increased antidepressant serum concentr
potential toxicity.  
b)  An increased incidence in sudden death was observed in six out of 53 patients with cardiac disease r
amitriptyline, compared to 0 out of 53 in the control group. It was recommended that amitriptyline be avo
with underlying cardiac disease except when depression was debilitating and no other drugs were helpfu
Coull et al, 1970).  
c)  In a placebo controlled study, imipramine 3.5 mg/kg was administered daily for seven patients with se
and titrated doses to obtain therapeutic plasma concentrations. Two patients displayed premature atrial d
and premature ventricular depolarizations before therapy. On patient had 33 premature atrial depolarizat
premature ventricular depolarizations (PVD) per hour, which decreased to 0.4 PAC and zero PVC per ho
The other patient had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per h
The authors also cautioned that the incidence of cardiotoxicity may increase if tricyclic antidepressants a
with Type I antiarrhythmics. It was also recommended that quinidine and procainamide not be used to tre
of a tricyclic overdose. The similarities between these agents may exacerbate the cardiotoxicity (Kantor e

 
3.5.1.EG   Prajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class Ia antiarrhythmics and tricyclic antidepressants have been shown to prolong the QTc inte
recommended therapeutic dose. Even though no formal drug interaction studies have been done, the coadm
Ia antiarrhythmics and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is no
(Prod Info Elavil(R), 1999g; Prod Info Quinaglute(R), 1999; Marshall & Forker, 1982n). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic agent and a tricyclic anti
recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 isoenzyme responsible for the 2-hydroxylation of imi
desipramine (Brosen & Gram, 1989). Inhibition of this enzyme system can result in a 35% decrease in im
clearance and 85% decrease in desipramine clearance. Demethylation of imipramine by the cytochrome 
unaffected by this interaction. Until more information is available all patients having quinidine added to dr
containing imipramine or desipramine should be monitored for increased antidepressant serum concentr
potential toxicity.  
b)  An increased incidence in sudden death was observed in six out of 53 patients with cardiac disease r
amitriptyline, compared to 0 out of 53 in the control group. It was recommended that amitriptyline be avo
with underlying cardiac disease except when depression was debilitating and no other drugs were helpfu
Coull et al, 1970).  
c)  In a placebo controlled study, imipramine 3.5 mg/kg was administered daily for seven patients with se
and titrated doses to obtain therapeutic plasma concentrations. Two patients displayed premature atrial d
and premature ventricular depolarizations before therapy. On patient had 33 premature atrial depolarizat
premature ventricular depolarizations (PVD) per hour, which decreased to 0.4 PAC and zero PVC per ho
The other patient had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per h
The authors also cautioned that the incidence of cardiotoxicity may increase if tricyclic antidepressants a
with Type I antiarrhythmics. It was also recommended that quinidine and procainamide not be used to tre
of a tricyclic overdose. The similarities between these agents may exacerbate the cardiotoxicity (Kantor e

 
3.5.1.EH   Primidone 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased me
TCA. There have been scattered reports of individuals with decreased serum levels of TCAs in the presence 
(Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 1971). In addition, TCAs can worsen s
reducing the seizure threshold (Brodie, 1992). These drugs also have additive CNS and respiratory depressa
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant do
required. Additionally, monitor for toxicity when either drug is added to or withdrawn from therapy. Serum con
be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
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8)  Literature Reports 
a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic pa
treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 1996). All subjects were ex
metabolizers with respect to the genetically determined CYP2D6-related metabolic polymorphism. Comp
epileptic patients exhibited lower peak plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), s
area under the concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipram
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of h
and the 2D6 isozyme is believed to be important in the metabolism of most or all TCAs. Thus, similar effe
expected with any combination of TCA and barbiturate.  

 
3.5.1.EI   Procainamide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class Ia antiarrhythmics and tricyclic antidepressants have been shown to prolong the QTc inte
recommended therapeutic dose. Even though no formal drug interaction studies have been done, the coadm
Ia antiarrhythmics and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is no
(Prod Info Elavil(R), 1999g; Prod Info Quinaglute(R), 1999; Marshall & Forker, 1982n). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic agent and a tricyclic anti
recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 isoenzyme responsible for the 2-hydroxylation of imi
desipramine (Brosen & Gram, 1989). Inhibition of this enzyme system can result in a 35% decrease in im
clearance and 85% decrease in desipramine clearance. Demethylation of imipramine by the cytochrome 
unaffected by this interaction. Until more information is available all patients having quinidine added to dr
containing imipramine or desipramine should be monitored for increased antidepressant serum concentr
potential toxicity.  
b)  An increased incidence in sudden death was observed in six out of 53 patients with cardiac disease r
amitriptyline, compared to 0 out of 53 in the control group. It was recommended that amitriptyline be avo
with underlying cardiac disease except when depression was debilitating and no other drugs were helpfu
Coull et al, 1970).  
c)  In a placebo controlled study, imipramine 3.5 mg/kg was administered daily for seven patients with se
and titrated doses to obtain therapeutic plasma concentrations. Two patients displayed premature atrial d
and premature ventricular depolarizations before therapy. On patient had 33 premature atrial depolarizat
premature ventricular depolarizations (PVD) per hour, which decreased to 0.4 PAC and zero PVC per ho
The other patient had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per h
The authors also cautioned that the incidence of cardiotoxicity may increase if tricyclic antidepressants a
with Type I antiarrhythmics. It was also recommended that quinidine and procainamide not be used to tre
of a tricyclic overdose. The similarities between these agents may exacerbate the cardiotoxicity (Kantor e

 
3.5.1.EJ   Procarbazine 

1)  Interaction Effect: neurotoxicity, seizures 
2)  Summary: Concomitant tricyclic antidepressant and more potent MAOI use has resulted in hyperpyrexia, c
death. Procarbazine has relatively weak MAOI actions, so while the potential for drug interactions between tri
antidepressants and procarbazine exists, clinical data are lacking at this time (Schuckit et al, 1971r; White & S
Concurrent use is not recommended (Prod Info Matulane(R), 1997). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use is not recommended and should probably be initiated only under c
supervision, and then only if other antidepressant class agents have proven unsuccessful. With more potent M
recommendations for concurrent use of TCAs have included avoiding large doses of the TCA, using only oral
avoiding imipramine, clomipramine, and desipramine. Procarbazine therapy should not begin until seven day
discontinuation of tricyclic antidepressants and 14 days following the discontinuation of other MAO inhibitors. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Procarbazine is primarily used as an antineoplastic agent, but was originally investigated as a monoa
inhibitor (Gilman et al, 1985a). Animal studies have indicated that procarbazine is a monoamine oxidase 
(DeVita et al, 1965) but appears to be a relatively weak MAOI in man (Gilman et al, 1985a). Hypertensive
still result from concomitant administration of tricyclic antidepressants, sympathomimetics, and tyramine 
(Gilman et al, 1985a; Ponto et al, 1977i).  
b)  Concomitant administration of monoamine oxidase (MAO) inhibitors with tricyclic antidepressants has
an absolute contraindication in the past and still is listed as such by the manufacturers. Reports of excita
convulsions, and possible death have been attributed to the combination (Lockett & Milner, 1965i; Brachf
Winston, 1971i; Schuckit et al, 1971q; Sargent, 1965e; Spiker & Pugh, 1976i). Careful examination of su
unusual circumstances in most cases such as parenteral administration of a tricyclic. The mechanism ma

Page 87 of 186MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.28, page 87

Case 3:09-cv-00080-TMB     Document 78-34      Filed 03/24/2010     Page 87 of 186



combined inhibition of catecholamine reuptake into the central nervous system and inhibition of catechol
(Sjoqvist, 1965i).  
c)  Procarbazine therapy should not begin until 7 days following discontinuation of tricyclic antidepressan
following the discontinuation of other MAO inhibitors (AMA Department of Drugs, 1992; Gilman et al, 198

 
3.5.1.EK   Prochlorperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info Com
Prod Info Stelazine(R), 2002; Prod Info Thorazine(R), 2002). Other phenothiazines may have similar effects, 
are available. Tricyclic antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Marshall & F
Case reports have described increased plasma levels and adverse effects when phenothiazines and tricyclic 
were taken together, likely due to inhibition of their metabolism (Ghaemi & Kirkwood, 1998; Geller et al, 1985
Loga et al, 1981). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent administration of a phenothiazine and a tricyclic antidepressant is not re
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.EL   Propafenone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class I antiarrhythmics have been shown to prolong the QTc interval at the recommended ther
Even though no formal drug interaction studies have been done, the coadministration of Class I antiarrhythmi
known to prolong the QTc interval, including tricyclic antidepressants, is not recommended (Prod Info Tambo
acetate, 1998; Larochelle et al, 1984; Scagliotti et al, 1982). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class I antiarrhythmic and a tricyclic antidepress
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include incre
prolonged PR interval, intraventricular conduction delays, increased corrected QT interval (QTc) and flatt
(Marshall & Forker, 1982q).  
b)  A 68-year-old man suffering from agitated major depression was begun on a dose of desipramine 125
produced a subtherapeutic serum level of 442 nmol/L (therapeutic range = 500 to 1000 nmol/L). An incre
mg daily produced excellent clinical response with no side effects. He developed atrial fibrillation and flut
mg daily was added to his therapy, and desipramine was discontinued. His arrhythmia was suppressed w
propafenone 150 mg twice daily and 300 mg at bedtime. Desipramine 150 mg daily was again begun, at 
experienced dry mouth, sedation, and shakiness; the desipramine serum level was measured at 2092 nm
desipramine was discontinued for five days, the side effects ceased, and desipramine therapy was resum
The desipramine serum level was measured at 1130 nmol/L (Katz, 1991).  

 
3.5.1.EM   Propranolol 

1)  Interaction Effect: increased imipramine concentrations 
2)  Summary: One report of 2 cases of children receiving imipramine and propranolol was suggestive of interf
metabolism of imipramine with this combination (Gillette & Tannery, 1994). In one case, imipramine levels ros
when the propranolol dose was increased following admission to the hospital. No toxicity was noted. The pos
compliance prior to admission might have played a role was not considered by the authors, and no rechalleng
The other case involved several changes in dose of both drugs. Prospective study is needed to determine the
interaction. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for an enhanced effect of imipramine. A dosage adjustment may be require
7)  Probable Mechanism: decreased imipramine metabolism 

 
3.5.1.EN   Propylhexedrine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported
enhanced amphetamine effects from the release of norepinephrine (Beaumont, 1973d; Raisfeld, 1972). A sim
also occur with all drugs that have amphetamine-like effects. Acute elevations in blood pressure have been n
(Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although most co
not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs f
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been repo
therapy with some TCAs (Merigian & Browning, 1993). Caution is advised when concurrent administration of 
agents and TCAs is warranted. The patient should be closely monitored for increased cardiovascular effects 

Page 88 of 186MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.28, page 88

Case 3:09-cv-00080-TMB     Document 78-34      Filed 03/24/2010     Page 88 of 186



dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympatho
could lead to hypertension, increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) o
Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral t
Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient closely for hypertension an
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agen
coadministration of d-amphetamine with TCAs such as desipramine or protriptyline results in sustained in
amphetamine concentration in the brain (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXED
sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism o
antidepressants, such as imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transde
2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
such that the hypotensive effects induced by TCAs may lead to blood pressures as high as 170/120 mm
of combined therapy. Discontinuation of the methylphenidate usually results in the blood pressure return
normotensive levels; reinstitution of the methylphenidate resulted in further blood pressure elevation (Fle
Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine g
four weeks, were given fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transie
clinical improvement. However, fenfluramine more than doubled steady-state plasma levels of desiprami
1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may oc
therapy (Garrettson et al, 1969). However, a systemic review of stimulants in the treatment of depression
although uncontrolled studies were generally positive, the ten placebo-controlled studies of stimulant dru
depression, with one exception, indicated little advantage of drug over placebo and did not appear to be 
conventional antidepressants in primary depression (Satel & Nelson, 1989). 

 
3.5.1.EO   Quetiapine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
1999), haloperidol (O'Brien et al, 1999), risperidone (Duenas-Laita et al, 1999), sertindole (Agelink et al, 2001
(Owens, 2001b), sultopride (Lande et al, 1992), and zotepine (Sweetman, 2003). Even though no formal drug
studies have been done, the coadministration of a tricyclic antidepressant and an antipsychotic is not recomm
Pamelor(R), 2001; Marshall & Forker, 1982t). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
proposed mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricu
(Prod Info Orap(R), 1999).  

 
3.5.1.EP   Quinestrol 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, a
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or de
estrogens (Somani & Khurana, 1973m), with paradoxical loss of antidepressant effect yet tricyclic toxicity bein
simultaneously (Prange, 1972m). The effects of the interaction appear to be estrogen dose-related (Khurana,
be of clinical importance primarily in patients previously stabilized on tricyclic therapy who are being started o
(Krishnan et al, 1984m). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment downw
estrogen or tricyclic component may be successful in restoring effectiveness or resolving toxicity. However, d
may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. In
depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients received place
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imipramine (150 milligrams/day) and placebo, 5 patients received imipramine (150 milligrams/day) and e
micrograms/day), while 5 patients received imipramine (150 milligrams/day) and ethinyl estradiol (25 mic
10 patients that received placebo did not improve over the 6 weeks of the study. The 10 patients taking e
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients takin
alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose estrogen had not i
as the patients receiving imipramine and low-dose estrogen. The only side-effect reported was drowsines
affected the patients taking imipramine. Following the discontinuation of ethinyl estradiol, a time period o
required for the high-dose estrogen group to do as well as the low-dose group. This effect was attributed
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 milligrams
estradiol 50 micrograms daily did not improve as much as 10 patients receiving only imipramine. Also, th
combination had severe side-effects including lethargy, coarse tremor and systolic hypotension (Prange,
b)  A case reported by (Khurana, 1972l) demonstrated an interaction in a 32-year-old female taking conju
2.5 milligrams and imipramine 100 milligrams. The patient developed lethargy, tremors, and signs of dep
After 2 years of therapy, the patient increased her estrogen dose to 5 milligrams and then 7.5 milligrams 
became nauseated, had constant headaches, and low normal blood pressure. All lab work was normal. U
the estrogen, the side-effects abated. Some investigators have proposed that the side effects resulted fro
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973l).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the begin
there were 30 women taking the combination, but 12 subsequently dropped out. The 18 patients on the c
matched with 18 patients taking clomipramine alone. No significant difference was noted in the patients' 
clomipramine. It was proposed that there was no significant difference in side-effects between the groups
groups were matched after patients had dropped out of the study. Had the patients been matched prior t
different conclusions may have been drawn (Beaumont, 1973g).  
d)  The effect of oral contraceptives on clomipramine was studied in 42 women between the ages of 18 a
three women took clomipramine 25 milligrams at bedtime while 19 took clomipramine 25 milligrams at be
contraceptives. Over the 4-week study, 3 control patients (2 due to side-effects) and 5 in the experimenta
side-effects) dropped out. Venous blood samples were drawn at weekly intervals for measurement of ser
concentrations. No difference in serum concentrations was noted between the groups. However, this res
due to the low dose of clomipramine given (Luscombe & John, 1980f).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidep
concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for anorexia nervosa and 
estrogens 1.25milligrams/day for amenorrhea developed restless legs and a constant desire to move con
Estrogen was discontinued and benztropine 2 milligrams was administered, resulting in marked reduction
within 48 hours. Akathisia and disorientation developed in a 55-year-old patient on conjugated estrogens
milligrams/day who was prescribed amitriptyline 50 milligrams/day for depression. Within hours of amitrip
was confused, restless, and possessed an inner desire to move continuously. Symptoms disappeared af
amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with resolution following disc
doxepin. A third case of akathisia was reported in a 35-year-old patient who received conjugated estroge
milligrams/day and amitriptyline 50 milligrams/day. Akathisia developed within a few hours after taking th
amitriptyline and resolved within 48 hours following discontinuation of the antidepressant (Krishnan et al,
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral contracept
micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident by an increase in the
plasma concentration time curve (Abernethy et al, 1984g).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 19
are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation of TCAs could result 
and toxicity due to decreased clearance. Estrogens are suspected of possessing other effects on the cen
system resulting in an antidepressant effect (Oppenheim, 1983f).  

 
3.5.1.EQ   Quinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Class Ia antiarrhythmics and tricyclic antidepressants have been shown to prolong the QTc inte
recommended therapeutic dose. Even though no formal drug interaction studies have been done, the coadm
Ia antiarrhythmics and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is no
(Prod Info Elavil(R), 1999g; Prod Info Quinaglute(R), 1999; Marshall & Forker, 1982n). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of a Class IA antiarrhythmic agent and a tricyclic anti
recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 isoenzyme responsible for the 2-hydroxylation of imi
desipramine (Brosen & Gram, 1989). Inhibition of this enzyme system can result in a 35% decrease in im
clearance and 85% decrease in desipramine clearance. Demethylation of imipramine by the cytochrome 
unaffected by this interaction. Until more information is available all patients having quinidine added to dr
containing imipramine or desipramine should be monitored for increased antidepressant serum concentr
potential toxicity.  
b)  An increased incidence in sudden death was observed in six out of 53 patients with cardiac disease r
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amitriptyline, compared to 0 out of 53 in the control group. It was recommended that amitriptyline be avo
with underlying cardiac disease except when depression was debilitating and no other drugs were helpfu
Coull et al, 1970).  
c)  In a placebo controlled study, imipramine 3.5 mg/kg was administered daily for seven patients with se
and titrated doses to obtain therapeutic plasma concentrations. Two patients displayed premature atrial d
and premature ventricular depolarizations before therapy. On patient had 33 premature atrial depolarizat
premature ventricular depolarizations (PVD) per hour, which decreased to 0.4 PAC and zero PVC per ho
The other patient had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per h
The authors also cautioned that the incidence of cardiotoxicity may increase if tricyclic antidepressants a
with Type I antiarrhythmics. It was also recommended that quinidine and procainamide not be used to tre
of a tricyclic overdose. The similarities between these agents may exacerbate the cardiotoxicity (Kantor e

 
3.5.1.ER   Quinidine 

1)  Interaction Effect: imipramine toxicity (dry mouth, sedation) and an increased risk of cardiotoxicity (QT pro
torsades de pointes, cardiac arrest) 
2)  Summary: Two studies have demonstrated that concomitant use of quinidine and imipramine or desipram
increased serum concentrations of these antidepressants (Brosen & Gram, 1989b; Steiner et al, 1987). Due t
cardiac effects, the incidence of cardiotoxicity (increased PR interval, QRS complex, and QTc interval) may a
tricyclic antidepressants are administered with Type I antiarrhythmics (Kantor et al, 1978b; Bigger et al, 1977a
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of imipramine and quinidine is not recommended. Monitor for in
antidepressant side effects with concurrent therapy; lower doses of the tricyclic agent may be required in som
monitor the patient for signs and symptoms of additive cardiac effects, including any changes in the EKG. 
7)  Probable Mechanism: decreased imipramine metabolism, additive cardiac effects 
8)  Literature Reports 

a)  Quinidine is an inhibitor of the cytochrome P450 isoenzyme responsible for the 2-hydroxylation of imi
desipramine. Inhibition of this enzyme system can result in a 35% decrease in imipramine clearance and
desipramine clearance. Demethylation of imipramine by the cytochrome P450 system is unaffected by th
more information is available all patients having quinidine added to a drug regimen containing imipramine
should be monitored for increased antidepressant serum concentrations and potential toxicity (Brosen & 
b)  One study reported the cardiac effects of imipramine in two patients with depression and cardiac arrh
week single-blind protocol of imipramine 3.5 mg/kg daily. The PR interval, QRS complex, and QTc interv
significantly in both cases, producing EKG changes similar to those of Type I antiarrhythmics (quinidine, 
disopyramide). Each patient showed a decrease in both atrial and ventricular premature depolarizations 
The first patient decreased from 33.4 atrial and 30.1 ventricular premature depolarizations per hour to 0.4
ventricular premature depolarizations per hour. A second patient had 12.3 atrial and 169 ventricular prem
depolarizations per hour prior to drug treatment which decreased to 1.8 atrial and 28.1 ventricular prema
depolarizations per hour during imipramine therapy. The investigators concluded that the doses of antiar
should be adjusted downward when used concurrently with tricyclic antidepressants due to an increased
cardiotoxicity (Bigger et al, 1977). 
c)  A placebo controlled study administered imipramine 3.5 mg/kg daily to seven patients with severe dep
titrated doses to obtain therapeutic plasma concentrations. Two patients displayed premature atrial depo
premature ventricular depolarizations before therapy. On patient had 33 premature atrial depolarizations 
premature ventricular depolarizations (PVD) per hour, which decreased to 0.4 PAC and zero PVC per ho
The other patient had 12 PAD and 169 PVD per hour before treatment and 1.8 PAD and 28.1 PVD per h
The authors also cautioned that the incidence of cardiotoxicity may increase if tricyclic antidepressants a
with Type I antiarrhythmics. It was also recommended that quinidine and procainamide not be used to tre
of a tricyclic overdose. The similarities between these agents may exacerbate the cardiotoxicity (Kantor e

 
3.5.1.ES   Rasagiline 

1)  Interaction Effect: severe CNS toxicity 
2)  Summary: Concomitant use of rasagiline and tricyclic antidepressants should be avoided. Concurrent adm
overlapping therapy with tricyclic antidepressants and non-selective MAOIs has been reported to cause serio
fatal, reactions; the mechanisms of these reactions are not fully understood. Signs and symptoms include sev
(behavioral and mental status changes, diaphoresis, muscular rigidity, hypertension, and syncope) associated
hyperpyrexia and death. Data from clinical studies, where rasagiline-treated patients (n=115) were concomita
tricyclic antidepressants, are insufficient to rule out an interaction. At least 14 days should elapse after discon
before initiating therapy with a tricyclic antidepressant (Prod Info AZILECT(R) oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of rasagiline and a tricyclic antidepressant is not recommended. Wa
after discontinuing rasagiline before initiating therapy with a tricyclic antidepressant (Prod Info AZILECT(R) or
7)  Probable Mechanism: unknown 

 
3.5.1.ET   Risperidone 
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1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
1999), haloperidol (O'Brien et al, 1999), risperidone (Duenas-Laita et al, 1999), sertindole (Agelink et al, 2001
(Owens, 2001b), sultopride (Lande et al, 1992), and zotepine (Sweetman, 2003). Even though no formal drug
studies have been done, the coadministration of a tricyclic antidepressant and an antipsychotic is not recomm
Pamelor(R), 2001; Marshall & Forker, 1982t). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
proposed mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricu
(Prod Info Orap(R), 1999).  

 
3.5.1.EU   Ritonavir 

1)  Interaction Effect: increased imipramine serum concentrations and potential toxicity (anticholinergic effects
confusion, cardiac arrhythmias) 
2)  Summary: Coadministered ritonavir may increase serum concentrations of imipramine, resulting in imipram
Info Norvir(R), 1999). Therapeutic concentration monitoring is recommended for tricyclic antidepressants whe
with ritonavir (Prod Info Invirase(R), 2003). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs and symptoms of tricyclic antidepressant toxicity (anticho
sedation, confusion, cardiac arrhythmias). Reduce doses of imipramine as required. 
7)  Probable Mechanism: decreased imipramine metabolism 

 
3.5.1.EV   Ropivacaine 

1)  Interaction Effect: increased plasma levels of ropivacaine 
2)  Summary: Ropivacaine is metabolized in the liver by the cytochrome P4501A enzyme system to 3-hydrox
major metabolite. Drugs which are metabolized by P4501A2 via competitive inhibition, such as imipramine, w
interact with the metabolism of ropivacaine. This would result in decreased renal clearance and increased pla
concentrations of ropivacaine (Prod Info Naropin(TM), 1996). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Care must be taken to monitor the patient for signs of local anesthetic toxicity with t
coadministration of ropivacaine and other drugs which are known to be metabolized by cytochrome P4501A2
inhibition, such as imipramine. 
7)  Probable Mechanism: inhibition of ropivacaine metabolism 

 
3.5.1.EW   S-Adenosylmethionine 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, ment
2)  Summary: A single case has been reported of serotonin syndrome likely resulting from the combination of
adenosylmethionine (SAMe) and clomipramine (Iruela et al, 1993a). SAMe was shown to hasten the onset of
response of imipramine in a clinical trial involving 40 patients, without serotonergic side effects (Berlanga et a
is initiated with SAMe and a tricyclic antidepressant, the patient should be monitored closely for early signs of
syndrome. Serotonin syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness
changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized
treated, death can result (Sternbach, 1991). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: S-adenosylmethionine (SAMe) used concomitantly with imipramine was found to de
symptoms sooner than imipramine alone (Berlanga et al, 1992). One case has been reported of serotonin syn
resulting from concomitant use of SAMe and clomipramine (Iruela et al, 1993). If SAMe and a tricyclic antidep
together, use low doses of each and titrate upward slowly, while monitoring closely for early signs of serotoni
as increasing anxiety, confusion, and disorientation. 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  A 71 year-old female was hospitalized with anxiety, agitation, confusion, and symptoms of serotonin s
been taking S-adenosylmethionine 100 milligrams (mg) intramuscularly daily and clomipramine 25 mg da
which was then increased to 75 mg/day. Within 48-72 hours of the increased clomipramine dosage, she 
progressively anxious, agitated, and confused. On admission she was verbally unresponsive and stuporo
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130 beats/minute, respiratory rate 30 breaths/minute, temperature 40.5 degrees Celsius, diarrhea, myoc
tremors, rigidity, hyperreflexia, shivering, diaphoresis, and dehydration. Temperature increased to 43 deg
during her hospital stay, with no documented infection. White blood cell count (WBC) was 13,040 mm3, l
dehydrogenase was 662 units/liter (U/L), creatine phosphokinase was 8920 U/L, serum potassium 2.7 m
(mEq/L), creatinine 1.1 mg/100 milliliter (mL) (laboratory reference values were not provided). A cranial c
tomography (CT) scan was normal. The patient was not taking neuroleptics. Serum benzodiazepine and 
antidepressant levels were normal. Symptoms resolved gradually with 4 days of hydration and supportive
interaction was proposed to be a result of synergistic activity of S-adenosylmethionine and clomipramine
1993).  

 
3.5.1.EX   Salmeterol 

1)  Interaction Effect: an increased risk of cardiovascular excitation 
2)  Summary: Salmeterol should be administered with extreme caution to patients who are being treated with 
antidepressant, or within two weeks of the discontinuation of a tricyclic antidepressant (Prod Info SEREVENT
inhalation powder, 2006). Clinically significant changes in systolic and diastolic blood pressure, pulse rate, an
electrocardiograms have been seen with the use of salmeterol, and these changes may be exacerbated by th
antidepressant. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Close observation for adverse cardiovascular effects is warranted when these agen
administered concurrently or if salmeterol is given within two weeks of discontinuation of a tricyclic antidepres
7)  Probable Mechanism: potentiation of vascular effects 

 
3.5.1.EY   Secobarbital 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased me
TCA. There have been scattered reports of individuals with decreased serum levels of TCAs in the presence 
(Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 1971). In addition, TCAs can worsen s
reducing the seizure threshold (Brodie, 1992). These drugs also have additive CNS and respiratory depressa
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant do
required. Additionally, monitor for toxicity when either drug is added to or withdrawn from therapy. Serum con
be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic pa
treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 1996). All subjects were ex
metabolizers with respect to the genetically determined CYP2D6-related metabolic polymorphism. Comp
epileptic patients exhibited lower peak plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), s
area under the concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipram
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of h
and the 2D6 isozyme is believed to be important in the metabolism of most or all TCAs. Thus, similar effe
expected with any combination of TCA and barbiturate.  

 
3.5.1.EZ   Selegiline 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, myoclonus
changes) 
2)  Summary: Coadministration of imipramine and selegiline is contraindicated (Prod Info imipramine hydroch
2003; Prod Info EMSAM(R) transdermal patch, 2006). Concomitant tricyclic antidepressants (TCAs) and MAO
in hyperpyrexia, convulsions, and death. Concurrent use of MAOIs and TCAs has also been reported to resu
termed serotonin syndrome (Insel et al, 1982i; Spigset et al, 1993j; Brodribb et al, 1994i; Neuvonen et al, 199
syndrome is a rare but potentially fatal condition of serotonergic hyperstimulation characterized by hypertensi
myoclonus, and changes in mental status (Sternbach, 1991e). A minimum of 14 days should elapse after disc
selegiline before initiating therapy with imipramine. A time period of 4 to 5 half-lives, approximately 1 week, sh
discontinuing imipramine prior to initiating therapy with selegiline (Prod Info EMSAM(R) transdermal patch, 20
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of imipramine with selegiline is contraindicated. A minimum of 14 
elapse after discontinuing selegiline before initiating therapy with imipramine. A time period of 4 to 5 half-lives
week, should elapse after discontinuing imipramine prior to initiating therapy with selegiline. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants (T
considered an absolute contraindication in the past and still is listed as such by the manufacturers. Repo
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hyperpyrexia, convulsions, and possible death have been attributed to the combination (Prod Info imipra
oral tablet, 2003; Lockett & Milner, 1965d; Brachfeld et al, 1963c; Winston, 1971d; Schuckit et al, 1971h;
Spiker & Pugh, 1976d). The mechanism may relate to the combined inhibition of catecholamine reuptake
nervous system and inhibition of catecholamine metabolism (Sjoqvist, 1965d).  
b)  Coadministration of selegiline with TCAs such as protriptyline or amitriptyline has resulted in severe C
hyperpyrexia and death. Combination of selegiline with various other tricyclic antidepressants has cause
effects, including hypertension, syncope, and muscular rigidity (Prod Info selegiline hydrochloride oral tab
c)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
crossover study examining the effects of clorgyline and clomipramine for the treatment of obsessive-com
two subjects developed severe reactions characteristic of serotonin syndrome. During the study, patients
clorgyline therapy, followed by a washout period of approximately four weeks and subsequent clomipram
taking the first 100 mg dose of clomipramine, one patient developed coarse myoclonic jerking in both leg
diaphoresis, and arrhythmia. Another patient developed a similar reaction after the first dose, with upper 
symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved several hour
patients were later treated successfully with clomipramine without adverse effects (Insel et al, 1982h).  
d)  A drug interaction occurred in a 76-year old woman who had been taking clomipramine 50 mg daily fo
prior to switching to moclobemide 300 mg daily. The patient experienced somnolence, confusion, and fev
progressed to further mental impairment, muscle stiffness, myoclonus, and convulsive attacks. The patie
were described as fulfilling the diagnostic criteria for serotonin syndrome and were resolved a few days l
discontinuing all antidepressant medications (Spigset et al, 1993i). 
e)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was adde
The patient was taking moclobemide 300 mg twice daily when imipramine was started at 50 mg daily, fol
dosage increases of imipramine to 200 mg and a reduction of moclobemide dosage to 150 mg twice dail
the increase in imipramine to 200 mg per day, the patient developed symptoms of serotonin syndrome, in
shivering, confusion, fever, and spasms in the extremities. The patient was treated with chlorpromazine a
resolved over the next few days without further complications (Brodribb et al, 1994h). 
f)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent therapy 
and amitriptyline. In all three cases the patients had been given MAOIs and TCAs alone without complica
when the drugs were used in combination that symptoms of mania emerged, suggesting a synergistic eff
et al, 1986c). 
g)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a p
34-year old man. After taking several doses, the patient developed symptoms of nausea and profuse sw
pyrexia, dyspnea, and agitation. The hyperpyrexical state led to disseminated intravascular coagulation a
(Tackley & Tregaskis, 1987e). 
h)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously unrespons
TCA alone. A few precautions must be followed including: a) avoidance of large doses (no more than 15
or its equivalent, 45 mg phenelzine, or 60 mg isocarboxazid) b) oral administration c) avoidance of clomi
imipramine, desipramine, and tranylcypromine in any combination, and d) close monitoring of patients (K
Winston, 1971d; Schuckit et al, 1971h; White & Simpson, 1984g; Rom & Benner, 1972c). The combinatio
in one of two ways. Most frequently, the recommendation is to stop all previous antidepressants (five to t
and 14 days for MAOIs); the combination is then simultaneously started (Perry et al, 1991d). Alternatively
previously receiving a TCA, small doses of the MAOI may be slowly added (Schoonover, 1983). Some so
that the combination of amitriptyline and isocarboxazid is preferred (Perry et al, 1991d). Numerous studie
refractory depression or phobic anxiety states have successfully used the combination of MAOIs and TC
1977d; Schuckit et al, 1971h; Ashcroft, 1975d). 

 
3.5.1.FA   Sematilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III ant
agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide (Corey et al, 19
(Gilman et al, 1985), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 1996), dofetilide (Allen et al, 2002), a
& Runge, 2001). Even though no formal drug interaction studies have been done, the coadministration of Cla
antiarrhythmics and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is not r
(Yamreudeewong et al, 2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic antidepres
recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include incre
prolonged PR interval, intraventricular conduction delays, increased corrected QT interval (QTc) and flatt
(Marshall & Forker, 1982ab).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, s
antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days before any interac
initiated. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yam
2003).  
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3.5.1.FB   Sertindole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
1999), haloperidol (O'Brien et al, 1999), risperidone (Duenas-Laita et al, 1999), sertindole (Agelink et al, 2001
(Owens, 2001b), sultopride (Lande et al, 1992), and zotepine (Sweetman, 2003). Even though no formal drug
studies have been done, the coadministration of a tricyclic antidepressant and an antipsychotic is not recomm
Pamelor(R), 2001; Marshall & Forker, 1982t). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
proposed mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricu
(Prod Info Orap(R), 1999).  

 
3.5.1.FC   Sertraline 

1)  Interaction Effect: modest elevations in imipramine serum levels or possible serotonin syndrome (hyperten
hyperthermia, myoclonus, mental status changes) 
2)  Summary: There is limited evidence suggesting that sertraline may inhibit tricyclic antidepressant (TCA) m
resulting in higher TCA serum concentrations. Sertraline inhibits cytochrome P450 2D6 enzyme activity and m
plasma concentrations of coadministered drugs that are metabolized by this pathway, including the tricyclic a
(Preskorn et al, 1994c; Lydiard et al, 1993; Prod Info Zoloft(R), 1999). Effects of the interaction may have little
impact, however. Increases in TCA serum levels associated with sertraline coadministration were modest com
found when fluoxetine (another selective serotonin reuptake inhibitor) was combined with desipramine (von M
Monitor patients on imipramine-sertraline therapy for TCA toxicity (dry mouth, urinary retention, CNS depress
doses may need to be reduced. 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The combined use of tricyclic antidepressants (TCAs) and selective serotonin reupt
(SSRIs) may result in the inhibition of the TCA metabolism. A few cases of serotonin syndrome have also bee
concurrent TCA and SSRI therapy. Caution should be observed when drugs in these two classes are used to
7)  Probable Mechanism: inhibition of imipramine metabolism 
8)  Literature Reports 

a)  Desipramine pharmacokinetics was studied in 18 healthy male volunteers. Study subjects received on
(50 mg daily) for 7 days followed by desipramine with sertraline (50 mg daily) for 21 days. When sertralin
desipramine therapy, the mean maximum concentration of desipramine increased by 34% and the area u
concentration-time curve increased by 26%. Trough concentrations of desipramine were close to baselin
sertraline was discontinued. The changes in desipramine concentrations were modest and the interaction
clinically significant (Preskorn et al, 1994b).  

 
3.5.1.FD   Sotalol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III ant
agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide (Corey et al, 19
(Gilman et al, 1985), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 1996), dofetilide (Allen et al, 2002), a
& Runge, 2001). Even though no formal drug interaction studies have been done, the coadministration of Cla
antiarrhythmics and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is not r
(Yamreudeewong et al, 2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic antidepres
recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include incre
prolonged PR interval, intraventricular conduction delays, increased corrected QT interval (QTc) and flatt
(Marshall & Forker, 1982ab).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, s
antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days before any interac
initiated. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yam
2003).  
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3.5.1.FE   Sparfloxacin 

1)  Interaction Effect: prolongation of the QTc interval and/or torsades de pointes 
2)  Summary: Torsades de pointes has been reported in patients receiving sparfloxacin concomitantly with dis
amiodarone. The use of sparfloxacin is contraindicated with drugs which produce an increase in the QTc inte
torsades de pointes, including tricyclic antidepressants. Sparfloxacin is also contraindicated in persons with k
prolongation (Prod Info Zagam(R), 1998a). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Sparfloxacin is contraindicated in individuals with known QTc prolongation or in pat
concurrently with drugs that are known to increase the QTc interval and/or cause torsades de pointes. 
7)  Probable Mechanism: additive effects on QTc prolongation 
8)  Literature Reports 

a)  In clinical trials involving 1489 patients with a baseline QTc measurement, the mean prolongation of t
sparfloxacin steady-state was 10 msec (2.5%). Of these subjects, 0.7% had a QTc interval greater than 5
steady-state. However, no arrhythmic effects were seen in any of the patients. The magnitude of the QTc
increase with repeated administration of sparfloxacin, and the QTc interval returns to baseline within 48 h
discontinuation of sparfloxacin (Prod Info Zagam(R), 1998).  
b)  A case of sparfloxacin-induced torsades de pointes is described (Dupont et al, 1996). A 47-year old w
for suppurative otitis media and mastoiditis was treated with sparfloxacin due to an allergy to betalactam 
six of treatment she felt dizzy and lost consciousness. This was attributed to torsades de pointes on the c
was followed by cardiac arrest which required cardiopulmonary resuscitation. Her pre-treatment electroca
QT and QTc intervals of 0.34 and 0.46 seconds, respectively. An electrocardiogram post-arrest revealed
intervals of 0.35 and 0.60 seconds, respectively. A 24-hour continuous electrocardiography confirmed nu
of torsades de pointes occurring after episodes of sino-auricular block. Sparfloxacin was discontinued an
returned to baseline within a week. Upon further testing, it was determined that the patient suffered from 
long QT syndrome. Due to the onset of symptoms with administration of sparfloxacin and the relief of sym
discontinuation of the drug, it is highly probable that sparfloxacin contributed to the torsades de pointes.  

 
3.5.1.FF   Spiramycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Tricyclic antidepressants (TCAs) and spiramycin have been shown to prolong the QTc interval 
recommended therapeutic dose (Stramba-Badiale et al, 1997; Marshall & Forker, 1982c). Even though no for
interaction studies have been done, the coadministration of tricyclic antidepressants and other drugs known t
interval, such as spiramycin, is not recommended (Prod Info Elavil(R), 1999b). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of spiramycin and tricyclic antidepressants is not reco
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.FG   St John's Wort 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, ment
2)  Summary: Theoretically, since St. John's Wort is thought to inhibit serotonin reuptake and may have mild 
oxidase inhibitory activity (Singer et al, 1999; Thiede & Walper, 1994), serotonin syndrome could result when
taken along with a tricyclic antidepressant. This theoretical risk of serotonin syndrome is also based on case 
serotonin syndrome resulting from concomitant use of selective serotonin reuptake inhibitors with tricyclic ant
(Alderman & Lee, 1996), as well as concomitant use of monoamine oxidase inhibitors with tricyclic antidepres
al, 1994a; Spigset et al, 1993b; Tackley & Tregaskis, 1987a). Coadministration of amitriptyline and St. John's
the area under the concentration-time curve of amitriptyline and its metabolite nortriptyline (Roots et al, 2000)
antidepressants are similarly affected by St. John's Wort, the risk of serotonin syndrome may be reduced, yet
the tricyclic antidepressant may also be reduced. To maintain maximal effectiveness of the tricyclic antidepre
avoid any potential risk of serotonin syndrome, avoid concomitant use of St. John's Wort and tricyclic antidep
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of St. John's Wort with tricyclic antidepressants. 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.FH   Sulfamethoxazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Tricyclic antidepressants (TCAs) and cotrimoxazole have been shown to prolong the QTc interv
recommended therapeutic dose (Lopez et al, 1987; Marshall & Forker, 1982s). Even though no formal drug in
have been done, the coadministration of tricyclic antidepressants and other drugs known to prolong the QTc 
cotrimoxazole, is not recommended (Prod Info Elavil(R), 1999j). 
3)  Severity: major 
4)  Onset: unspecified 
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5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of cotrimoxazole and tricyclic antidepressants is not r
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.FI   Sultopride 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
1999), haloperidol (O'Brien et al, 1999), risperidone (Duenas-Laita et al, 1999), sertindole (Agelink et al, 2001
(Owens, 2001b), sultopride (Lande et al, 1992), and zotepine (Sweetman, 2003). Even though no formal drug
studies have been done, the coadministration of a tricyclic antidepressant and an antipsychotic is not recomm
Pamelor(R), 2001; Marshall & Forker, 1982t). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
proposed mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricu
(Prod Info Orap(R), 1999).  

 
3.5.1.FJ   Tapentadol 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental s
2)  Summary: Concurrent use of tapentadol and a tricyclic antidepressant may result in serotonin syndrome, w
threatening. Symptoms of serotonin syndrome may include restlessness, hallucinations, loss of coordination, 
rapid changes in blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and d
tapentadol immediate release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tapentadol and a tricyclic antidepressant may result in a life-thre
called serotonin syndrome. If these agents are used together, monitor the patient closely for symptoms of ser
(restlessness, hyperthermia, hyperreflexia, incoordination), especially during treatment initiation and dose inc
tapentadol immediate release oral tablets, 2008). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.FK   Tedisamil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Cases of QTc prolongation and/or torsades de pointes have been reported with all Class III ant
agents, including acecainide (Chow et al, 1984), amiodarone (Faggiano et al, 1996), azimilide (Corey et al, 19
(Gilman et al, 1985), ibutilide (Rodriguez et al, 2001), sematilide (Singh, 1996), dofetilide (Allen et al, 2002), a
& Runge, 2001). Even though no formal drug interaction studies have been done, the coadministration of Cla
antiarrhythmics and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is not r
(Yamreudeewong et al, 2003a; Prod Info Corvert(R), 2000). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a Class III antiarrhythmic and a tricyclic antidepres
recommended. 
7)  Probable Mechanism: additive QT prolongation 
8)  Literature Reports 

a)  EKG effects reported in patients receiving therapeutic doses of tricyclic antidepressants include incre
prolonged PR interval, intraventricular conduction delays, increased corrected QT interval (QTc) and flatt
(Marshall & Forker, 1982ab).  
b)  Concurrent use of Class III antiarrhythmic agents, and other drugs that can prolong the QT interval, s
antidepressants, is not recommended. Dofetilide should be stopped for at least 2 days before any interac
initiated. If concurrent use cannot be avoided, cautious dosing and telemetric monitoring is advised (Yam
2003).  

 
3.5.1.FL   Telithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Telithromycin may prolong the QT interval in some patients (Owens, 2001d). Because tricyclic 
may also prolong the QT interval and increase the risk of arrhythmias, the concurrent administration of telithro
tricyclic antidepressants is not recommended (Marshall & Forker, 1982af). 
3)  Severity: major 
4)  Onset: unspecified 
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5)  Substantiation: theoretical 
6)  Clinical Management: Because of the potential for additive QT interval prolongation, the concurrent admin
telithromycin and a tricyclic antidepressants is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.FM   Terfenadine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Tricyclic antidepressants (TCAs) have been shown to prolong the QTc interval at the recomme
dose (Marshall & Forker, 1982ae). Even though no formal drug interaction studies have been done, the coad
terfenadine and other drugs known to prolong the QTc interval, including tricyclic antidepressants, is contrain
Elavil(R), 1999k; Anon, 1997). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of terfenadine with any drug that prolongs the QT inte
tricyclic antidepressants, is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.FN   Thiopental 

1)  Interaction Effect: possible decreased tricyclic antidepressant serum concentrations and possible additive 
2)  Summary: Concomitant barbiturate and tricyclic antidepressant (TCA) therapy may result in increased me
TCA. There have been scattered reports of individuals with decreased serum levels of TCAs in the presence 
(Moody et al, 1977; Silverman & Braithwaite, 1972; Burrows & Davies, 1971). In addition, TCAs can worsen s
reducing the seizure threshold (Brodie, 1992). These drugs also have additive CNS and respiratory depressa
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor for efficacy of antidepressant effect. Increases in tricyclic antidepressant do
required. Additionally, monitor for toxicity when either drug is added to or withdrawn from therapy. Serum con
be of value in determining appropriate dosage. 
7)  Probable Mechanism: increased tricyclic antidepressant metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of a single oral dose of desipramine (100 mg) were studied in eight epileptic pa
treated with phenobarbital and in eight drug-free healthy controls (Spina et al, 1996). All subjects were ex
metabolizers with respect to the genetically determined CYP2D6-related metabolic polymorphism. Comp
epileptic patients exhibited lower peak plasma desipramine concentrations (74 nmol/L vs. 107 nmol/L), s
area under the concentration-time curve values (1943 nmol/L/h vs. 3234 nmol/L/h), and shorter desipram
half-lives (15.1 h vs. 20.6 h). All barbiturates are believed to have similar effects leading to induction of h
and the 2D6 isozyme is believed to be important in the metabolism of most or all TCAs. Thus, similar effe
expected with any combination of TCA and barbiturate.  

 
3.5.1.FO   Thioridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Although citing no data, the manufacturer of thioridazine states that concomitant use with other
prolong the QT interval is contraindicated (Prod Info Mellaril(R), 2001). Tricyclic antidepressants (TCAs) at th
can cause QT prolongation (Marshall & Forker, 1982k). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of a tricyclic antidepressant and thioridazine is contraindi
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.FP   Tibolone 

1)  Interaction Effect: attenuation of antidepressant effectiveness; tricyclic toxicity (drowsiness, hypotension, a
2)  Summary: In isolated cases, the pharmacologic effects of tricyclic antidepressants may be increased or de
estrogens (Somani & Khurana, 1973a), with paradoxical loss of antidepressant effect yet tricyclic toxicity bein
simultaneously (Prange, 1972a). The effects of the interaction appear to be estrogen dose-related (Khurana, 
be of clinical importance primarily in patients previously stabilized on tricyclic therapy who are being started o
(Krishnan et al, 1984a). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If signs or symptoms of altered tricyclic response are noted, dose adjustment downw
estrogen or tricyclic component may be successful in restoring effectiveness or resolving toxicity. However, d
may be required. 
7)  Probable Mechanism: possible estrogen-enhanced hepatic metabolism of the tricyclic 
8)  Literature Reports 

a)  Some studies evaluated the qualitative effects of concomitant administration of estrogen and TCAs. In
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depressed female prisoners were randomly assigned to 4 treatment groups. Ten patients received place
imipramine (150 milligrams/day) and placebo, 5 patients received imipramine (150 milligrams/day) and e
micrograms/day), while 5 patients received imipramine (150 milligrams/day) and ethinyl estradiol (25 mic
10 patients that received placebo did not improve over the 6 weeks of the study. The 10 patients taking e
imipramine demonstrated a significantly greater improvement in symptoms than did the 10 patients takin
alone. However, after 2 weeks, the 5 patients that received imipramine and high-dose estrogen had not i
as the patients receiving imipramine and low-dose estrogen. The only side-effect reported was drowsines
affected the patients taking imipramine. Following the discontinuation of ethinyl estradiol, a time period o
required for the high-dose estrogen group to do as well as the low-dose group. This effect was attributed
residual estrogen in the high-dose group. In another group, 5 women received imipramine 150 milligrams
estradiol 50 micrograms daily did not improve as much as 10 patients receiving only imipramine. Also, th
combination had severe side-effects including lethargy, coarse tremor and systolic hypotension (Prange,
b)  A case reported by (Khurana, 1972) demonstrated an interaction in a 32-year-old female taking conju
2.5 milligrams and imipramine 100 milligrams. The patient developed lethargy, tremors, and signs of dep
After 2 years of therapy, the patient increased her estrogen dose to 5 milligrams and then 7.5 milligrams 
became nauseated, had constant headaches, and low normal blood pressure. All lab work was normal. U
the estrogen, the side-effects abated. Some investigators have proposed that the side effects resulted fro
effects secondary to estrogen inhibition of hepatic microsomal enzymes (Somani & Khurana, 1973).  
c)  In a study women received clomipramine and oral contraceptives or clomipramine alone. At the begin
there were 30 women taking the combination, but 12 subsequently dropped out. The 18 patients on the c
matched with 18 patients taking clomipramine alone. No significant difference was noted in the patients' 
clomipramine. It was proposed that there was no significant difference in side-effects between the groups
groups were matched after patients had dropped out of the study. Had the patients been matched prior t
different conclusions may have been drawn (Beaumont, 1973).  
d)  The effect of oral contraceptives on clomipramine was studied in 42 women between the ages of 18 a
three women took clomipramine 25 milligrams at bedtime while 19 took clomipramine 25 milligrams at be
contraceptives. Over the 4-week study, 3 control patients (2 due to side-effects) and 5 in the experimenta
side-effects) dropped out. Venous blood samples were drawn at weekly intervals for measurement of ser
concentrations. No difference in serum concentrations was noted between the groups. However, this res
due to the low dose of clomipramine given (Luscombe & John, 1980).  
e)  The onset of akathisia was reported in 3 patients receiving conjugated estrogens and tricyclic antidep
concurrently. A 24-year-old patient receiving clomipramine 120 milligrams/day for anorexia nervosa and 
estrogens 1.25 milligrams/day for amenorrhea developed restless legs and a constant desire to move co
Estrogen was discontinued and benztropine 2 milligrams was administered, resulting in marked reduction
within 48 hours. LI Akathisia and disorientation developed in a 55-year-old patient on conjugated estroge
milligrams/day who was prescribed amitriptyline 50 milligrams/day for depression. Within hours of amitrip
was confused, restless, and possessed an inner desire to move continuously. Symptoms disappeared af
amitriptyline. Positive rechallenge at one week with doxepin 100 milligrams, with resolution following disc
doxepin. A third case of akathisia was reported in a 35-year-old patient who received conjugated estroge
milligrams/day and amitriptyline 50 milligrams/day. Akathisia developed within a few hours after taking th
amitriptyline and resolved within 48 hours following discontinuation of the antidepressant (Krishnan et al,
f)  The absolute bioavailability of imipramine increased in women who received low-dose oral contracept
micrograms or less of ethinyl estradiol) from 27 to 44% (p less than 0.05) as evident by an increase in the
plasma concentration time curve (Abernethy et al, 1984).  
g)  Estrogens may inhibit the oxidation of TCAs by affecting hepatic microsomal enzymes (John et al, 19
are metabolized via oxidation and conjugation pathways. Inhibition of the oxidation of TCAs could result 
and toxicity due to decreased clearance. Estrogens are suspected of possessing other effects on the cen
system resulting in an antidepressant effect (Oppenheim, 1983).  

 
3.5.1.FQ   Toloxatone 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, myoclonus
changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. Concur
and TCAs has also been reported to result in a condition termed serotonin syndrome (Insel et al, 1982p; Spig
Brodribb et al, 1994o; Neuvonen et al, 1993h). Serotonin syndrome is a rare but potentially fatal condition of s
hyperstimulation characterized by hypertension, hyperthermia, myoclonus, and changes in mental status (Ste
TCAs and MAOIs must be used concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clom
desipramine, and tranylcypromine, and monitor patients closely (Schuckit et al, 1971p; White & Simpson, 198
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of a tricyclic antidepressant (TCA) and a monoamine oxidase inhi
should be done only with close monitoring and where the clinical benefit outweighs the potential risk. Other a
therapy should first be considered. If deemed clinically necessary, avoid large doses and use agents other th
clomipramine, desipramine, and tranylcypromine. 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants (T
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considered an absolute contraindication in the past. Reports of excitation, hyperpyrexia, convulsions, and
have been attributed to the combination (Lockett & Milner, 1965h; Winston, 1971h; Schuckit et al, 1971o
1976h). The mechanism may relate to the combined inhibition of catecholamine reuptake into the centra
and inhibition of catecholamine metabolism (Sjoqvist, 1965h).  
b)  There is minimal risk of a clinically significant pharmacokinetic interaction between amitriptyline and to
MAOI-A (Vandel et al, 1993). Seventeen inpatients being treated for major depressive illness were admin
amitriptyline 125 mg once daily for two weeks, and the following two weeks they received amitriptyline 12
toloxatone 600 mg daily. With combined therapy there was a small, nonsignificant increase in amitriptylin
The availability and urinary excretion of amitriptyline and its metabolites were not significantly affected.  
c)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously unrespons
TCA alone. The combination may be utilized in one of two ways. Most frequently, the recommendation is
previous antidepressants (five to ten days for TCAs and 14 days for MAOIs); the combination is then sim
started (Perry et al, 1991h). Alternatively, in a patient previously receiving a TCA, small doses of the MAO
added (Schoonover, 1983). Numerous studies in patients with refractory depression or phobic anxiety sta
successfully used the combination of MAOIs and TCAs (Ponto et al, 1977h; Schuckit et al, 1971o; Ashcr
d)  Serotonin syndrome has been reported with the use of moclobemide, a reversible inhibitor of monoam
a TCA. A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was a
moclobemide. The patient was taking moclobemide 300 mg twice daily when imipramine was started at 5
followed by two dosage increases of imipramine to 200 mg and a reduction of moclobemide dosage to 1
Five days after the increase in imipramine to 200 mg per day, the patient developed symptoms of seroto
including sweating, shivering, confusion, fever, and spasms in the extremities. The patient was treated w
and symptoms resolved over the next few days without further complications (Brodribb et al, 1994n).  

 
3.5.1.FR   Tramadol 

1)  Interaction Effect: an increased risk of seizures 
2)  Summary: Seizures have been reported in patients using tramadol. Some medications, including tricyclic a
(TCAs), are known to reduce the seizure threshold. The risk of seizures may be enhanced when imipramine a
therapy are combined (Prod Info Ultram(R), 1998). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution should be used if tramadol is to be administered to patients receiving conco
therapy. If possible, avoid this combination, especially in patients with underlying conditions that might predis
7)  Probable Mechanism: unknown 

 
3.5.1.FS   Tranylcypromine 

1)  Interaction Effect: neurotoxicity, seizures, or serotonin syndrome (hypertension, hyperthermia, myoclonus
changes) 
2)  Summary: Concomitant TCA and MAOI use has resulted in hyperpyrexia, convulsions, and death. Concur
and TCAs has also been reported to result in a condition termed serotonin syndrome (Insel et al, 1982m; Spig
Brodribb et al, 1994l; Neuvonen et al, 1993f). Serotonin syndrome is a rare but potentially fatal condition of se
hyperstimulation characterized by hypertension, hyperthermia, myoclonus, and changes in mental status (Ste
Consequently, coadministration of TCAs and MAOIs is contraindicated in most cases. If TCAs and MAOIs mu
concurrently, avoid large doses, use only oral TCAs, avoid imipramine, clomipramine, desipramine, and trany
monitor patients closely (Schuckit et al, 1971l; White & Simpson, 1984j). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of imipramine with a monoamine oxidase inhibitor (MAOI), such a
is contraindicated. If imipramine is replacing treatment with tranylcypromine, a minimum of 14 days should ela
tranylcypromine is discontinued before therapy with imipramine begins (Prod Info imipramine hydrochloride o
The manufacturer of tranylcypromine recommends that at least 7 days should elapse before tranylcypromine 
replaced by imipramine. Similarly, if imipramine therapy is substituted by tranylcypromine, there should be a 7
period. Tranylcypromine should then be given using half the normal starting dosage for, minimally, the first we
(Prod Info Parnate(R), 2001). 
7)  Probable Mechanism: altered catecholamine uptake and metabolism 
8)  Literature Reports 

a)  Concomitant administration of monoamine oxidase inhibitors (MAOIs) with tricyclic antidepressants (T
considered an absolute contraindication in the past and still is listed as such by the manufacturers (Prod 
hydrochloride oral tablet, 2003). Reports of excitation, hyperpyrexia, convulsions, and possible death hav
to the combination (Lockett & Milner, 1965f; Brachfeld et al, 1963d; Winston, 1971f; Schuckit et al, 1971k
Spiker & Pugh, 1976f). The mechanism may relate to the combined inhibition of catecholamine reuptake
nervous system and inhibition of catecholamine metabolism (Sjoqvist, 1965f).  
b)  Administration of a TCA after MAOI therapy may result in the development of serotonin syndrome. In 
crossover study examining the effects of clorgyline and clomipramine for the treatment of obsessive-com
two subjects developed severe reactions characteristic of serotonin syndrome. During the study, patients
clorgyline therapy, followed by a washout period of approximately four weeks and subsequent clomipram
taking the first 100 mg dose of clomipramine, one patient developed coarse myoclonic jerking in both leg
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diaphoresis, and arrhythmia. Another patient developed a similar reaction after the first dose, with upper 
symptoms, myoclonic movements, and cardiac irritability. Both patient's symptoms resolved several hour
patients were later treated successfully with clomipramine without adverse effects (Insel et al, 1982l).  
c)  A drug interaction occurred in a 76-year old woman who had been taking clomipramine 50 mg daily fo
prior to switching to moclobemide 300 mg daily. The patient experienced somnolence, confusion, and fev
progressed to further mental impairment, muscle stiffness, myoclonus, and convulsive attacks. The patie
were described as fulfilling the diagnostic criteria for serotonin syndrome and were resolved a few days la
discontinuing all antidepressant medications (Spigset et al, 1993m).  
d)  A 39-year old woman with bipolar disorder developed serotonin syndrome after imipramine was adde
The patient was taking moclobemide 300 mg twice daily when imipramine was started at 50 mg daily, fol
dosage increases of imipramine to 200 mg and a reduction of moclobemide dosage to 150 mg twice dail
the increase in imipramine to 200 mg per day, the patient developed symptoms of serotonin syndrome, in
shivering, confusion, fever, and spasms in the extremities. The patient was treated with chlorpromazine a
resolved over the next few days without further complications (Brodribb et al, 1994k).  
e)  Three patients with bipolar disorder developed manic symptoms while undergoing concurrent therapy
isocarboxazid and amitriptyline. In all three cases the patients had been given MAOIs and TCAs alone w
complications. It was only when the drugs were used in combination that symptoms of mania emerged, s
synergistic effect (de la Fuente et al, 1986d).  
f)  In one case, clomipramine 10 mg twice daily was added to a stable regimen of tranylcypromine in a ph
34-year old man. After taking several doses, the patient developed symptoms of nausea and profuse sw
pyrexia, dyspnea, and agitation. The hyperpyrexical state led to disseminated intravascular coagulation a
(Tackley & Tregaskis, 1987g).  
g)  There is evidence that MAOIs and TCAs can be given concomitantly in patients previously unrespons
TCA alone. A few precautions must be followed including: a) avoidance of large doses (no more than 15
or its equivalent, 45 mg phenelzine, or 60 mg isocarboxazid) b) oral administration c) avoidance of clomi
imipramine, desipramine, and tranylcypromine in any combination, and d) close monitoring of patients (K
Winston, 1971f; Schuckit et al, 1971k; White & Simpson, 1984i; Rom & Benner, 1972d). The combination
one of two ways. Most frequently, the recommendation is to stop all previous antidepressants (five to ten
and 14 days for MAOIs); the combination is then simultaneously started (Perry et al, 1991f). Alternatively
previously receiving a TCA, small doses of the MAOI may be slowly added (Schoonover, 1983). Some so
that the combination of amitriptyline and isocarboxazid is preferred (Perry et al, 1991f). Numerous studie
refractory depression or phobic anxiety states have successfully used the combination of MAOIs and TC
1977f; Schuckit et al, 1971k; Ashcroft, 1975f).  

 
3.5.1.FT   Trifluoperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info Com
Prod Info Stelazine(R), 2002; Prod Info Thorazine(R), 2002). Other phenothiazines may have similar effects, 
are available. Tricyclic antidepressants (TCAs) at therapeutic doses can cause QT prolongation (Marshall & F
Case reports have described increased plasma levels and adverse effects when phenothiazines and tricyclic 
were taken together, likely due to inhibition of their metabolism (Ghaemi & Kirkwood, 1998; Geller et al, 1985
Loga et al, 1981). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent administration of a phenothiazine and a tricyclic antidepressant is not re
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.FU   Trimethoprim 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Tricyclic antidepressants (TCAs) and cotrimoxazole have been shown to prolong the QTc interv
recommended therapeutic dose (Lopez et al, 1987; Marshall & Forker, 1982s). Even though no formal drug in
have been done, the coadministration of tricyclic antidepressants and other drugs known to prolong the QTc 
cotrimoxazole, is not recommended (Prod Info Elavil(R), 1999j). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of cotrimoxazole and tricyclic antidepressants is not r
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.FV   Vasopressin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Tricyclic antidepressants and vasopressin have been shown to prolong the QTc interval at the 
therapeutic dose (Prod Info Vivactil(R), 1999; McCue et al, 1989; Munger & Effron, 1988; Mauro et al, 1988; M
1982j; Goldstein & Claghorn, 1980; Buckhardt et al, 1978; Pinder et al, 1977; Thorstrand, 1976; Singh, 1972)
formal drug interaction studies have been done, the coadministration of drugs known to prolong the QTc inter
recommended. 
3)  Severity: major 
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4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of drugs that prolong the QT interval, such as tricyclic
and vasopressin, is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.FW   Venlafaxine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
effects of both drugs 
2)  Summary: Tricyclic antidepressants (TCAs) and venlafaxine have been shown to prolong the QTc interval
recommended therapeutic dose (Prod Info Effexor(R) XR, 2003; Marshall & Forker, 1982d). Even though no f
interaction studies have been done, the coadministration of tricyclic antidepressants and other drugs known t
interval, such as venlafaxine, is not recommended (Prod Info Elavil(R), 1999c). In addition, venlafaxine and tr
antidepressants (TCAs) may competitively inhibit each other's metabolism which may increase side effects of
2000; Prod Info Effexor(R) XR, 2003; Ellingrod & Perry, 1994). Venlafaxine increased the AUC, Cmax, and C
desipramine by approximately 35%. The AUCs of 2-OH-desipramine increased by 2.5 and 4.5 fold when adm
venlafaxine 37.5 mg and 75 mg every 12 hours, respectively. The pharmacokinetics of imipramine and the 2-
were not affected (Prod Info venlafaxine extended release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive effects on the QT interval, the concurrent administra
venlafaxine and tricyclic antidepressants is not recommended. 
7)  Probable Mechanism: decreased TCA and venlafaxine metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  When administered with imipramine, the pharmacokinetics of imipramine and the 2-hydroxy metabolit
affected. Venlafaxine increased the area under the concentration-time curve (AUC), maximum concentra
minimum concentration (Cmin) of desipramine by approximately 35%. The 2-OH-desipramine AUCs incr
(venlafaxine 37.5 mg every 12 hours) and by 4.5-fold (venlafaxine 75 mg every 12 hours). The clinical sig
finding is unknown (Prod Info venlafaxine extended release oral tablets, 2008). 

 
3.5.1.FX   Verapamil 

1)  Interaction Effect: imipramine toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Verapamil decreased imipramine clearance by 25% (statistically significant) compared with pla
controlled, single-dose study in 12 healthy volunteers (Hermann et al, 1992a). Imipramine bioavailability was 
by verapamil (15% greater than with placebo). The clinical significance of this interaction and whether it occu
tricyclic antidepressants has yet to be determined. 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor for anticholinergic side effects of imipramine if verapamil is added to therap
imipramine may be appropriate. Conversely, if verapamil is discontinued, monitor continued clinical efficacy o
adjust dosage accordingly. 
7)  Probable Mechanism: decreased imipramine clearance 

 
3.5.1.FY   Warfarin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: Tricyclic antidepressants (TCAs) may increase the half-life and bioavailability of oral anticoagul
1970a; Williams et al, 1976a). Considerable interindividual differences may be found (Pond et al, 1975a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: In patients receiving imipramine and warfarin, closely monitor prothrombin time ratio
warfarin doses accordingly. 
7)  Probable Mechanism: decreased warfarin metabolism; increased warfarin absorption 
8)  Literature Reports 

a)  In a study of healthy volunteers, the concurrent use of nortriptyline or amitriptyline resulted in an incre
levels and an increase in the plasma half-life of dicumarol, although the effect was not consistent in all su
1975). This effect was not observed with warfarin.  
b)  A single oral dose of bishydroxycoumarin after eight days of nortriptyline resulted in a significantly pro
and decreased volume of distribution of the coumarin anticoagulant in six healthy volunteers (Vesell et a
mechanism of action was suggested to be reduced bishydroxycoumarin metabolism and/or altered coum
c)  Drug dosing was studied in 16 patients on long-term anticoagulant therapy who used concurrent TCA
1976). TCAs affected the stability of anticoagulant control leading to frequent changes in the doses of an
Inhibition of coumarin metabolism was the postulated mechanism.  

 
3.5.1.FZ   Ziprasidone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
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2)  Summary: Ziprasidone use is associated with dose-related prolongation of the QTc interval. Even though 
interaction studies have been done, it is recommended that concurrent use with other agents that may prolon
avoided (Prod Info GEODON(R) oral capsules, IM injection, 2007; Marshall & Forker, 1982ah). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for additive QTc interval prolongation, avoid the concurrent adm
ziprasidone and agents that can prolong the QTc interval (Prod Info GEODON(R) oral capsules, IM injection, 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.GA   Zolmitriptan 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Tricyclic antidepressants (TCAs) and zolmitriptan have been shown to prolong the QTc interva
recommended therapeutic dose (Prod Info Zomig(R), 2001; Marshall & Forker, 1982l). Even though no forma
studies have been done, the coadministration of tricyclic antidepressants and other drugs known to prolong th
such as zolmitriptan, is not recommended (Prod Info Elavil(R), 1999f). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of zolmitriptan and tricyclic antidepressants is not rec
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.GB   Zotepine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Several antipsychotic agents have demonstrated QT prolongation including amisulpride (Prod I
1999), haloperidol (O'Brien et al, 1999), risperidone (Duenas-Laita et al, 1999), sertindole (Agelink et al, 2001
(Owens, 2001b), sultopride (Lande et al, 1992), and zotepine (Sweetman, 2003). Even though no formal drug
studies have been done, the coadministration of a tricyclic antidepressant and an antipsychotic is not recomm
Pamelor(R), 2001; Marshall & Forker, 1982t). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of a tricyclic antidepressant and an antipsychotic is n
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  Electrocardiographic changes that have occurred during clinical trials with pimozide have included pro
corrected QT interval, flattening, notching, and inversion of the T wave and the appearance of U waves. 
studies, sudden, unexpected deaths have occurred while patients were receiving pimozide doses of 1 mg
proposed mechanism for these deaths is prolongation of the QT interval predisposing patients to ventricu
(Prod Info Orap(R), 1999).  

 
3.5.2   Drug-Food Combinations 

 
3.5.2.A   Ethanol 

1)  Interaction Effect: enhanced drowsiness; impairment of motor skills 
2)  Summary: Ethanol in combination with antidepressants may alter behavior, with the predominant effect be
impairment in psychomotor performance. Almost all studies to date have evaluated the effects of the combina
skills, driving behavior and psychomotor skills (Landauer et al, 1969; Patman et al, 1969; Milner & Landauer, 
al, 1975; Seppala, 1977). There are no studies evaluating respiratory response with the combination. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Encourage abstention from alcohol during at least the first few weeks of tricyclic adm
allow patient accommodation to potential CNS depressant effects of the tricyclic. 
7)  Probable Mechanism: additive CNS depressant activity; impaired hepatic metabolism of the tricyclic antide
8)  Literature Reports 

a)  The studies available indicate that the interaction between amitriptyline (and other antidepressants) in
ethanol is unpredictable. They indicate that antidepressants may enhance, prevent, or not affect the CNS
actions of ethanol. The most significant effect reported is enhanced CNS depression. However, there are
tricyclic antidepressants may actually antagonize the sedative effects of ethanol (Milner & Landauer, 197
b)  The propensity for interaction may be related to the inherent CNS depressant action of the tricyclic an
listed in one series in descending order as amitriptyline, doxepin, imipramine, nortriptyline, desipramine, 
(Marco & Randels, 1981). 
c)  Imipramine and amitriptyline are the best documented examples of disruptions of metabolism. Cleara
was 3-fold higher in alcoholics compared with healthy volunteers (Ciraulo et al, 1988). 
d)  Individual case reports have documented "blackouts" following modest amounts of alcohol in combina
amitriptyline or imipramine (Hudson, 1981), and reversible extrapyramidal effects (parkinsonian effects, a
amoxapine (Shen, 1984). 
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3.5.4   Drug-Tobacco Combinations 

 
3.5.4.A   Tobacco 

1)  Interaction Effect: decreased imipramine concentrations 
2)  Summary: The administration of oral imipramine 3.5 mg/kg to tobacco smokers (15 cigarettes daily) result
lower mean plasma levels of combined imipramine and desmethylimipramine (160 ng/mL) when compared to
ng/mL) (Perel et al, 1975). Tobacco smoking may alter the response to antidepressants (Linnoila et al, 1981; 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients who smoke may require larger doses of imipramine than non-smokers. Mo
receiving imipramine for antidepressant efficacy. 
7)  Probable Mechanism: increased hepatic metabolism 

 
3.5.5   Intravenous Admixtures 

 
3.5.5.1   Drugs 

Doxapram 

Haloperidol 

 
3.5.5.1.A   Doxapram 

1)  Compatible 
a)  Doxapram (400 mg/20 mL with imipramine 12.5 mg/1 mL physically compatible and no loss of do
imipramine stability not described) (Trissel, 1990) 
b)  Imipramine (12.5 mg/1 mL with doxapram 400 mg/20 mL physically compatible in syringe with no
decomposition in 24 hours; temperature not specified) (Trissel, 1990a) 

 
3.5.5.1.B   Haloperidol 

1)  Conflicting Data 
a)  Incompatible 

1)  Haloperidol in a 1:1 or 1:2 mixture with imipramine, compatibility is questionable because the
no visual changes in 1 hour, was slightly cloudy and viscous in 2 hours, was clear and very visc
room temperature, but no haloperidol decomposition was observed in a 4 hour study period; dru
not specified (Pers Comm, 1990) 

b)  Compatible 
1)  Haloperidol in a 1:1 or 1:2 mixture with imipramine, compatibility is questionable because the
no visual changes in 1 hour, was slightly cloudy and viscous in 2 hours, was clear and very visc
room temperature, but no haloperidol decomposition was observed in a 4 hour study period; dru
not specified (Pers Comm, 1990) 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Imipramine Hydrochloride 
1)  Therapeutic 

a)  Laboratory Parameters 
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1)  MHPG Urinary Concentration 
a)  Patients with urinary levels of 3-methoxy-4-hydroxy-phenyl glycol (MHPG) less than 1950 mcg/da
antidepressant (TCA) therapy, respond to imipramine, and other TCAs, more predictably than patien
urinary levels greater than 1950 mcg/day (Rosenbaum et al, 1980); (Beckmann & Goodwin, 1975)(M
b)  Newer data (Maas et al, 1982) confirm some of the earlier data and hypotheses while failing to co
fact that a low cerebrospinal fluid (CSF) 5-HIAA (5-hydroxyindoleacetic acid) or low urinary MHPG v
pretreatment period is associated with a favorable response to amitriptyline therapy was not confirm
study showed no significant relationships between pre-treatment urinary MHPG, CSF MHPG, 5-HIA
(homovanillic acid) values and subsequent amitriptyline efficacy. 
c)  Low urinary NE and MHPG values are associated with a greater incidence of response to amitrip
imipramine therapy in bipolar affective disorder patients, but not in unipolar patients (Maas et al, 198

2)  Dexamethasone Suppression Test (DST) 
a)  The DST has been reported to be a useful tool in predicting whether or not a patient would respo
antidepressant therapy (Brown et al, 1979, Brown et al, 1980). Eighty percent of patients with a posi
responded to therapy versus a 37% response rate in patients with a negative DST (Brown et al, 197
of DST results as an indicator of tricyclic antidepressant therapy efficacy in the treatment of depress
confirmed in one study (Peselow et al, 1983a). 
b)  Depressed patients with abnormal DST may respond better to imipramine or desipramine therap
or clomipramine therapy (Brown et al, 1980). The result of this study must be considered with cautio
investigator made a single evaluation of efficacy after 2 weeks of therapy. These results were not re
imipramine and amitriptyline therapy (Greden et al, 1981). Therefore, DST results may not be a usef
selection of a particular antidepressant. 

3)  Platelet Monoamine Oxidase Activity 
a)  Measurements of platelet MAO activity with serotonin reveals that unmedicated depressed patien
significantly higher degree of activity compared to controls. This degree of activity decreases progre
imipramine therapy and falls within normal limits at the time the patient is classified as recovered (Q
Whether platelet MAO activity is useful as a monitoring parameter remains to be determined. 

4)  Platelet Binding 
a)  Imipramine has been shown to have specific high-affinity binding sites on human platelet membr
McChesney, 1985). These binding sites appear to be similar to those found in the human brain. Rec
indicates that platelet membrane binding may be decreased in some depressed patients (Lewis & M
Pecknold et al, 1987; De Leo et al, 1991); (Ambrusini et al, 1992). The exact value of this finding is s
however, it may be of value in predicting which depressed patients are more likely to respond to ant
therapy. 
b)  The ability of the platelet to bind imipramine decreases with age. Whether this decrease in platele
related to decreases in the density or number of receptors or an alteration in membrane microenviro
Even though the decrease in platelet binding is significant, whether the changes effects the efficacy 
unknown (Marazziti et al, 1987). 
c)  Significant reductions in platelet imipramine binding have been observed in depressed patients. H
diagnosed with panic disorders or panic disorders concurrent with depression and patients with a pr
depression have normal platelet imipramine binding compared to controls. The reason for this differe
but may indicate that the 2 syndromes differ neurochemically (Pecknold et al, 1987). 

5)  Serum Concentrations 
a)  Indications for determination of serum imipramine concentration (Hollister, 1982): 

1)  Utilization of adequate doses without experience clinical effect; 
2)  Side effects uncertainly related to imipramine therapy; 
3)  Monitoring high dose imipramine therapy; 
4)  Assess the influence of intercurrent illness on imipramine serum concentrations; 
5)  Evaluating a patient suspected of intentional or unintentional overdose of imipramine. 

b)  Physical Findings 
1)  Depression 

a)  Clinical improvement of the signs and symptoms of depression. 
2)  Enuresis 

a)  Decreased frequency of nocturnal wetting episodes. 
3)  Attention Deficit Hyperactivity Disorder (ADHD) 

a)  Improvement in mental and behavioral symptoms, including inappropriate inattention, impulsivity
cognitive performance. 

2)  Toxic 
a)  Laboratory Parameters 

1)  Obtain WBC and differential cells in patients with fever, sore throat, or other signs of infection (Prod In
oral tablets, 2007). 

b)  Physical Findings 
1)  Obtain baseline ECG in patients with cardiac disease, elderly, or if initiating larger-than-usual doses. 
during therapy if clinically warranted (Prod Info imipramine hcl oral tablets, 2007). 

a)  Depression 
1)  Monitor patients receiving antidepressants for worsening of depression, suicidality, or unusu
behavior, especially at the initiation of therapy or when the dose increases or decreases. Such m
include at least weekly face-to-face contact with patients or their family members or caregivers d
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weeks of treatment, then visits every other week for the next 4 weeks, then at 12 weeks, and th
indicated beyond 12 weeks. Families and caregivers should be advised of the need for close ob
observation) of patients and communication with the prescriber (Anon, 2004). 
2)  Patients who experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, 
impulsivity, akathisia, hypomania, or mania may be at an increased risk for worsening depressio
these symptoms are observed, therapy should be reevaluated and it may be necessary to disco
medications when symptoms are severe, sudden in onset, or were not part of the patient's initia
2004). 

b)  Attention Deficit Hyperactivity Disorder (ADHD) 
1)  The American Academy of Pediatrics (AAP) does not recommend the routine use of electroc
(ECGS) or routine subspecialty cardiology evaluations (which were previously recommended by
Heart Association (AHA) scientific statement to detect cardiac conditions that might place the ch
sudden cardiac death) before initiating stimulant therapy to treat attention-deficit/hyperactivity d
most children. The APA cited specific reasons for changing the recommendation including: lack
establishing a relationship between stimulant drugs used to treat ADHD and sudden cardiac dea
frequency of sudden unexpected deaths among patients taking stimulant drugs is not higher tha
general population of children, and lack of cost-effective analysis to support ECG screening or s
by pediatric cardiologist (Perrin et al, 2008). 
2)  Based on the American Academy of Pediatrics (AAP) and the American Heart Association (A
statements, the following cardiac monitoring recommendations have been established to assist 
evaluation of children treated with stimulant drugs, including imipramine, for ADHD (Perrin et al,
2008): 

- Conduct a thorough examination prior to initiating imipramine therapy for a diagnosis of A
attention should be given to symptoms indicative of a cardiac condition, including palpitatio
or syncope. 
- Obtain a complete family and patient history for conditions associated with SCD, and dete
of any other prescription or over-the-counter medications. 
- Conduct a complete physical evaluation of the patient for hypertension, cardiac murmurs,
associated with Marfan syndrome, and signs of irregular cardiac rhythms. Prolongation of Q
tachycardia, and rarely sudden death have all been reported with imipramine use. 
- Perform further evaluation if family history, patient history or physical exam is suggestive o
during initial visit or at follow up visits, and if indicated, consult pediatric cardiologist . 
- Continue to assess the patient for cardiac symptoms and any changes in family history at 
- Blood pressure and heart rate should be evaluated at baseline, at dose increases, during 
within 1 to 3 months, and at follow up visits every 6 to 12 months. 

B)  Imipramine Pamoate 
1)  Therapeutic 

a)  Laboratory Parameters 
1)  Dexamethasone Suppression Test (DST) 

a)  The DST has been reported to be a useful tool in predicting whether or not a patient would respo
antidepressant therapy (Brown et al, 1979, Brown et al, 1980). Eighty percent of patients with a posi
responded to therapy versus a 37% response rate in patients with a negative DST (Brown et al, 197
of DST results as an indicator of tricyclic antidepressant therapy efficacy in the treatment of depress
confirmed in one study (Peselow et al, 1983a). 
b)  Depressed patients with abnormal DST may respond better to imipramine or desipramine therap
or clomipramine therapy (Brown et al, 1980). The result of this study must be considered with cautio
investigator made a single evaluation of efficacy after 2 weeks of therapy. These results were not re
imipramine and amitriptyline therapy (Greden et al, 1981). Therefore, DST results may not be a usef
selection of a particular antidepressant. 

2)  Platelet Monoamine Oxidase Activity 
a)  Measurements of platelet MAO activity with serotonin reveals that unmedicated depressed patien
significantly higher degree of activity compared to controls. This degree of activity decreases progre
imipramine therapy and falls within normal limits at the time the patient is classified as recovered (Q
Whether platelet MAO activity is useful as a monitoring parameter remains to be determined. 

3)  Serum Concentrations 
a)  Indications for determination of serum imipramine concentration (Hollister, 1982): 

1)  Utilization of adequate doses without experience clinical effect; 
2)  Side effects uncertainly related to imipramine therapy; 
3)  Monitoring high-dose imipramine therapy; 
4)  Assess the influence of intercurrent illness on imipramine serum concentrations; 
5)  Evaluating a patient suspected of intentional or unintentional overdose of imipramine. 

4)  Platelet Binding 
a)  Imipramine has been shown to have specific high-affinity binding sites on human platelet membr
McChesney, 1985). These binding sites appear to be similar to those found in the human brain. Rec
indicates that platelet membrane binding may be decreased in some depressed patients (Lewis & M
Pecknold et al, 1987; De Leo et al, 1991); (Ambrusini et al, 1992). The exact value of this finding is s
however, it may be of value in predicting which depressed patients are more likely to respond to ant
therapy. 

Page 106 of 186MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.28, page 106

Case 3:09-cv-00080-TMB     Document 78-34      Filed 03/24/2010     Page 106 of 186



b)  The ability of the platelet to bind imipramine decreases with age. Whether this decrease in platele
related to decreases in the density or number of receptors or an alteration in membrane microenviro
Even though the decrease in platelet binding is significant, whether the changes effects the efficacy 
unknown (Marazziti et al, 1987). 
c)  Significant reductions in platelet imipramine binding have been observed in depressed patients. H
diagnosed with panic disorders or panic disorders concurrent with depression and patients with a pr
depression have normal platelet imipramine binding compared to controls. The reason for this differe
but may indicate that the 2 syndromes differ neurochemically (Pecknold et al, 1987). 

b)  Physical Findings 
1)  Depression 

a)  Clinical improvement of the signs and symptoms of depression. 
2)  Attention Deficit Hyperactivity Disorder (ADHD) 

a)  Improvement in mental and behavioral symptoms, including inappropriate inattention, impulsivity
cognitive performance. 

2)  Toxic 
a)  Laboratory Parameters 

1)  Obtain WBC and differential cells in patients with fever, sore throat, or other signs of infection (Prod In
(R) oral capsules, 2007). 

b)  Physical Findings 
1)  Obtain baseline ECG in patients with cardiac disease, elderly, or if initiating larger-than-usual doses. 
during therapy if clinically warranted (Prod Info TOFRANIL-PM(R) oral capsules, 2007). 
2)  Monitor patients receiving antidepressants for worsening of depression, suicidality, or unusual change
especially at the initiation of therapy or when the dose increases or decreases. Such monitoring should in
weekly face-to-face contact with patients or their family members or caregivers during the initial 4 weeks 
visits every other week for the next 4 weeks, then at 12 weeks, and then as clinically indicated beyond 12
and caregivers should be advised of the need for close observation (ie, daily observation) of patients and
with the prescriber (Anon, 2004). 
3)  Patients who experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility, 
akathisia, hypomania, or mania may be at an increased risk for worsening depression or suicidality. If the
observed, therapy should be reevaluated and it may be necessary to discontinue medications when sym
sudden in onset, or were not part of the patient's initial symptoms (Anon, 2004). 

a)  Attention Deficit Hyperactivity Disorder (ADHD) 
1)  The American Academy of Pediatrics (AAP) does not recommend the routine use of electroc
(ECGS) or routine subspecialty cardiology evaluations (which were previously recommended by
Heart Association (AHA) scientific statement to detect cardiac conditions that might place the ch
sudden cardiac death) before initiating stimulant therapy to treat attention-deficit/hyperactivity d
most children. The APA cited specific reasons for changing the recommendation including: lack
establishing a relationship between stimulant drugs used to treat ADHD and sudden cardiac dea
frequency of sudden unexpected deaths among patients taking stimulant drugs is not higher tha
general population of children, and lack of cost-effective analysis to support ECG screening or s
by pediatric cardiologist (Perrin et al, 2008). 
2)  Based on the American Academy of Pediatrics (AAP) and the American Heart Association (A
statements, the following cardiac monitoring recommendations have been established to assist 
evaluation of children treated with stimulant drugs, including imipramine pamoate, for ADHD (Pe
Vetter et al, 2008): 

- Conduct a thorough examination prior to initiating imipramine pamoate therapy for a diagn
Special attention should be given to symptoms indicative of a cardiac condition, including p
syncope, or syncope. 
- Obtain a complete family and patient history for conditions associated with SCD, and dete
of any other prescription or over-the-counter medications. 
- Conduct a complete physical evaluation of the patient for hypertension, cardiac murmurs, 
associated with Marfan syndrome, and signs of irregular cardiac rhythms. Prolongation of Q
tachycardia, and rarely sudden death have all been reported with imipramine pamoate use
- Perform further evaluation if family history, patient history or physical exam is suggestive o
during initial visit or at follow up visits, and if indicated, consult pediatric cardiologist . 
- Continue to assess the patient for cardiac symptoms and any changes in family history at
- Blood pressure and heart rate should be evaluated at baseline, at dose increases, during 
within 1 to 3 months, and at follow up visits every 6 to 12 months. 

 
 4.2   Patient Instructions 

A)  Imipramine (By mouth) 
Imipramine 
 
Treats depression. May also be used to treat bedwetting in children. This medicine is a tricyclic antidepressant. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to imipramine or to related medicines such a
(Elavil®), carbamazepine (Tegretol®), maprotiline (Ludiomil®), or nortriptyline (Aventyl®). You should not use this
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have had a recent heart attack or have taken an MAO inhibitor such as isocarboxazid (Marplan®), phenelzine (Na
(Eldepryl®), or tranylcypromine (Parnate®) in the past 14 days. 
 
How to Use This Medicine: 
Capsule, Tablet 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be changed
order to find out what works best for you. Do not use more medicine or use it more often than your doctor tells
You may take this medicine with or without food. 
Do not crush or chew the capsules. You may open the capsules and mix the medicine beads with soft food (p
applesauce). Swallow the mixture without chewing. 
If you are taking this drug for depression, it may take 2 to 3 weeks before you start to feel better. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your d
pharmacist if you have any questions. Ask your pharmacist for the Medication Guide if you do not have one. Y
ask you to sign some forms to show that you understand this information. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next d
then to use the medicine and skip the missed dose. Do not use extra medicine to make up for a missed dose
If you take one dose a day at bedtime, you should not use the missed dose the next morning. Wait until your 
bedtime dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
your treatment. You will also need to throw away old medicine after the expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, a
products. 

Make sure your doctor knows if you are using atropine, benztropine (Cogentin®), cimetidine (Tagamet®), gua
(Ismelin®), methylphenidate (Ritalin®), scopolamine, medicine for high blood pressure (such as clonidine or C
certain medicine for heart rhythm problems (such as quinidine, flecainide, propafenone, Quinaglute®, Tambo
Rythmol®), medicine to treat seizures (such as phenobarbital, phenytoin, or Dilantin®), a phenothiazine med
chlorpromazine, perphenazine, prochlorperazine, promethazine, thioridazine, Compazine®, Mellaril®, Phene
Thorazine®, or Trilafon®), or other medicines to treat depression (such as fluoxetine, paroxetine, sertraline, P
Zoloft®). 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and a
narcotic pain relievers, and sedatives. 
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant, planning to become pregnant, or breastfeeding. Tell your d
glaucoma, trouble urinating, mental problems, stomach problems, seizures, heart disease, liver disease, kidn
thyroid disease. 
For some children, teenagers, and young adults, this medicine can increase thoughts of suicide. Tell your doc
doctor right away if you or your child start to feel more depressed and have thoughts about hurting yourselves
unusual thoughts or behaviors that trouble you or your child, especially if they are new or are getting worse q
the doctor knows if you or your child have trouble sleeping, get upset easily, have a big increase in energy, o
reckless. Also tell the doctor if you or your child have sudden or strong feelings, such as feeling nervous, ang
violent, or scared. Let the doctor know if you, your child, or anyone in your family has bipolar disorder (manic-
tried to commit suicide. 
Do not give this medicine to a child unless directed to do so by the child's doctor. 
This medicine may raise or lower your blood sugar, or it may cover up symptoms of very low blood sugar (hyp
Make sure any doctor or dentist who treats you knows that you are using this medicine. You may need to sto
medicine several days before having surgery or medical tests. 
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease your 
stopping it completely. 
This medicine may make your skin more sensitive to sunlight. Use a sunscreen when you are outdoors. Avoid
tanning beds. 
This medicine may cause dizziness and vision changes. Avoid driving, using machines, or doing anything els
dangerous if you are not alert or able to see well. 
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to ke
appointments. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, c
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trouble breathing. 
Anxiety, restlessness, nervousness, or mood or mental changes. 
Change in how much or how often you urinate, or problems with urination. 
Changes in behavior, or thoughts of hurting yourself or others. 
Chest pain, shortness of breath, cold sweats, and bluish-colored skin. 
Fast, pounding, or irregular heartbeat. 
Lightheadedness or fainting when getting up suddenly from a lying or sitting position. 
Numbness or tingling in the hands and feet. 
Numbness or weakness in your arm or leg, or on one side of your body. 
Seizures or tremors. 
Sudden or severe headache, problems with vision, speech, balance, or walking. 
Swelling in your hands, ankles, or feet. 
Trouble sleeping. 
Twitching or muscle movements you cannot control. 
Unexplained fever or sore throat. 
Unusual bleeding or bruising. 
Unusual tiredness or weakness. 
Yellowing of your skin or the whites of your eyes. 

 
If you notice these less serious side effects, talk with your doctor: 

Breast swelling or discharge. 
Changes in vision. 
Changes in weight. 
Dizziness or drowsiness. 
Dry mouth. 
Nausea, vomiting, diarrhea, constipation, or upset stomach. 
Problems having sex. 
Ringing in the ears. 
Skin rash or itching. 
Swelling of the breast or testicles in men. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Depression is a complicated disorder and consequently this disease's treatment regimens are diverse. The two mo
diagnostic syndromes among affective disorders are major depression and bipolar disorders. The tricyclic antidepress
the monoamine oxidase inhibitors (MAOIs) are considered the most effective agents for treating major depression. For
disorders, lithium is considered the standard of therapy over TCAs, MAOIs and other agents such as carbamazepine o
B)  Imipramine and amitriptyline, along with the selective sorotonin reuptake inhibitors (SSRI) antidepressants, are con
standard of therapy for endogenous or typical depression. In addition, imipramine may be employed for treating agora
has also been used adjunctively for pediatric enuresis, adult urinary incontinence associated with neurogenic bladder, 
incontinence, and geriatric spontaneous unstable detrusor contractions. Some studies indicate that chronic pain and d
neuropathies may also be alleviated with imipramine. Although TCAs reportedly lower seizure threshold, imipramine h
demonstrated to reduce the frequency of absence and myoclonic seizures. When an epileptic patient is refractory to ot
antidepressants and a TCA is deemed necessary for treatment, imipramine should be considered. 
C)  Imipramine and amitriptyline still have a place in therapy as the standards for the treatment of major depression alo
antidepressants. Newer classes of antidepressants are not more effective than imipramine for typical depression, but d
alternatives for treating patients intolerant of TCAs or exhibiting atypical depression. Being versatile, imipramine may b
therapy of other disorders besides depression and should be included on hospital formularies. Institutions that commo
depression should consider a diverse formulary with agents from each antidepressant class. 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  DEPRESSION 

a)  The antidepressant mechanism of action of imipramine has not been completely determined but appears t
interaction with biogenic amines. Imipramine, like other tricyclic antidepressants, blocks the re-uptake of nore
hydroxy-tryptamine at nerve terminals preventing their degradation and increasing their availability. This resu
turnover of these amines in selective neurons but the relation of this effect to anti-depressant activity has not 
demonstrated (Gilman et al, 1990). Effects on the D1 dopamine receptor may also be important in the mediat
antidepressant activity (Gambarana et al, 1995). 

2)  ENURESIS 
a)  Why imipramine works in the treatment of enuresis is not well understood. It beneficial effects do not appe
changes in sleep architecture, anticholinergic properties, antiadrenergic properties, or effects on thyroid relea
induced urinary urgency. In patients with nocturnal polyuria, imipramine had a vasopressin-independent antid
attributed primarily to increased tubular reabsorption of urea and to a lesser extent to decreased sodium and 
excretion (Hunsballe et al, 1997). The drug improves functional bladder capacity during chronic administration
1992; Prod Info Tofranil(R), 1995a). 

B)  REVIEW ARTICLES 
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1)  A Consensus Statement on Panic Disorder is available from the International Consensus Group on Depression
(Ballenger et al, 1998). Also an excellent review is available on the treatment of panic disorder (Bennett et al, 199
2)  Drug-interactions of antidepressants are reviewed in German language (Zapotoczky & Simhandl, 1995). 

 
 4.5   Therapeutic Uses 

Imipramine 

Imipramine Hydrochloride 

Imipramine Pamoate 

 
4.5.A   Imipramine 

Anorexia nervosa 

Cataplexy - Narcolepsy 

Ophthalmoplegic migraine 

Severe major depression with psychotic features 

 
4.5.A.1   Anorexia nervosa 

See Drug Consult reference: ANOREXIA NERVOSA - DRUG THERAPY 
 
4.5.A.2   Cataplexy - Narcolepsy 

See Drug Consult reference: NARCOLEPSY AND CATAPLEXY - DRUG THERAPY 
 
4.5.A.3   Ophthalmoplegic migraine 

See Drug Consult reference: THERAPY OF HEADACHE IN CHILDREN 
 
4.5.A.4   Severe major depression with psychotic features 

See Drug Consult reference: PSYCHOTIC DEPRESSION - DRUG THERAPY 
 
4.5.B   Imipramine Hydrochloride 

Agoraphobia 

Anorexia nervosa 

Attention deficit hyperactivity disorder, predominantly inattentive type 

Binging 

Bulimia nervosa 

Cardiac dysrhythmia 

Depression 

Diabetic neuropathy 

Disorder of ejaculation 

Drug dependence 

Gardner-Diamond syndrome 
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Globus hystericus 

Mood swings 

Nocturnal enuresis 

Obsessive-compulsive disorder 

Pain 

Panic disorder 

Posttraumatic stress disorder 

Schizophrenia; Adjunct 

Separation anxiety disorder of childhood 

Sexual disorder 

Sleep disorder 

Social phobia 

Trichotillomania 

Urinary incontinence 

 
4.5.B.1   Agoraphobia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in the treatment of agoraphobia (Deltito et al, 1991)  
Efficacy appears to be dose-related and usually requires doses of 150 milligrams or greater per day 

c)  Adult: 
1)  Imipramine and placebo were equally effective in the treatment of agoraphobia in a double-blind clinic
drug therapy with brief psychological treatment (Cohen et al, 1984a). The drugs were started 2 weeks pr
of the psychological therapy. At week 6 the mean dose of IMIPRAMINE was 124 milligrams and at week 
mg/day. During week 2 to week 12 each treatment group received 6 fortnightly sessions of therapist-aide
addition each patient was given a leaflet describing the nature of agoraphobia and ways to cope with it. A
requested to complete systematic self-exposure homework and record these activities in a diary. Drug th
gradually withdrawn over weeks 26 to 28 of therapy. At the 2-year follow-up only 40 subjects were availa
had dropped out of the study (2 refused follow-up, 1 died, 1 moved out of the country, and 1 was untrace
of the patients remained improved with regards to their phobias. There was no significant difference betw
patients treated with imipramine or placebo therapy. Nor was there a superior effect of therapist-aided ex
therapist-aided relaxation. 
2)  The plasma IMIPRAMINE levels, but not DESIPRAMINE, correlated with the improvement in agoraph
(Mavissakalian et al, 1984), which may indicate that the antiphobic effects of IMIPRAMINE therapy are m
post-synaptic serotonergic neurotransmitter system and not the noradrenergic system. 
3)  IMIPRAMINE therapy plus programmed in vivo exposure practice was superior to IMIPRAMINE thera
(Mavissakalian & Michelson, 1986; Mavissakalian et al, 1983). 

 
4.5.B.2   Anorexia nervosa 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
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Strength of Evidence: Adult, Category B 
See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 

b)  Summary: 
Has resulted in some improvement in patients with anorexia nervosa 

c)  Adult: 
1)  Imipramine treatment resulted in some improvement in 7 patients with anorexia nervosa treated seria
antidepressants (tricyclics, MAOIs, and triazolopyridines) including imipramine. Three of the patients rece
imipramine; the treatment trials ranged from 6 to 14 weeks. Four of the patients had some improvement 
symptoms, 2 experienced some weight gain, and 3 of 3 who had bulimic symptoms reported improveme
anorexic symptoms (3 to 6 weeks) was slower than the improvement observed in depression and anxiety
following tricyclic therapy (Hudson et al, 1985). Significant weight gain generally began after 2 to 3 month
with IMIPRAMINE tended to tolerate the drug poorly and appeared to have an extraordinary sensitivity to
anticholinergic side effects when compared to patients treated with trazodone or MAOIs (Hudson et al, 1
extraordinary sensitivity to the drug's side effects may be associated with their low body weight. 

 
4.5.B.3   Attention deficit hyperactivity disorder, predominantly inattentive type 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence is inconclusive 
Recommendation: Pediatric, Class III 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Stimulants (eg, amphetamine, methylphenidate) are the drugs of choice in the treatment of attention defi
c)  Pediatric: 

1)  Imipramine therapy should be considered an alternative or adjunctive agent when these agents fail or
unable to tolerate them (Hilton et al, 1991; Rancurello, 1985a). The dose used ranges from 25 to 100 mil
tends to be lower than those needed to treat depression. Children tend to respond within 24 hours after i
The monitoring of serum imipramine and desipramine levels may be useful. The serum levels associated
responses have been 10 to 54 ng/ml of imipramine and 10 to 65 ng/ml of desipramine (Linnoila et al, 197
2)  A 6-year-old retarded child with Fragile X syndrome and attention deficit disorder responded to IMIPR
(Hilton et al, 1991). IMIPRAMINE improved the boy's insomnia, enuresis, and attention deficit disorder, w
therapy with METHYLPHENIDATE had caused a deterioration in behavior. 
3)  A 12-year-old boy with a history of severe attention deficit disorder and stimulant-induced Tourette's s
responded well to IMIPRAMINE therapy (50 milligrams/d). During the course of IMIPRAMINE therapy the
disorder substantially improved and the Tourette's symptomatology was not affected (Dillon et al, 1985). 
4)  Ten hyperactive children were treated with IMIPRAMINE 75 to 150 milligrams/day and no response w
of the patients (Winsberg et al, 1980). 
5)  Fifty-two children, 3 to 14 years of age, were enrolled in an open clinical study to evaluate the efficacy
in the treatment of CHILDHOOD HYPERACTIVITY (Huessy & Wright, 1970). Thirty-five of the 52 childre
marked improvement in behavior. The average daily dose of IMIPRAMINE was 50 mg (25 to 125 mg). S
(11/17) of the children failing to respond to IMIPRAMINE therapy subsequently responded to METHYLPH
therapy. 

 
4.5.B.4   Binging 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

May be beneficial for weight loss when added to diet counseling and psychological support in obese bing
c)  Adult: 

1)  A short course of low dose imipramine added to diet counseling and psychological support helped ob
to lose weight and maintain their weight loss. In a double-blind study, binge eaters (as defined by DSM-IV
body mass index of greater than 27.5-kilograms (kg)/square meter randomly received imipramine 25 mill
daily (n=15) or placebo (n=16) for 8 weeks. Diet counseling and psychological support were provided du
phase and continued for 6 months thereafter. Imipramine- treated patients experienced a weight loss of 2
placebo group remained stable (p=0.0002). The occurrence of depression was low for both groups; howe
on the Hamilton Depression scale declined in the imipramine group (p less than 0.001) but not in the plac
eating episodes declined from 7.1 episodes/week to 2.8 episodes for the imipramine group (p less than 0
episodes to 5.4 episodes in the placebo group (p not significant). After the active treatment phase, imipra
continued their weight loss by a mean of 1.9 kg (p less than 0.001) while placebo- treated patients regain
significant) (Laederach-Hofmann et al, 1999). 

 
4.5.B.5   Bulimia nervosa 

a)  Overview 
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FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Approximately 75% of patients show at least a moderate response (reduction of binge eating by 50%
antidepressant therapy  
Monoamine oxidase inhibitors also appear effective in bulimia, and may be superior to tricyclic antid
et al, 1983) 

c)  Adult: 
1)  Twenty bulimic subjects were followed for a period of up to 2 years to assess the long term efficacy o
therapy (Pope et al, 1985). At the end of the follow-up period, 95% had at least partial improvement and 
experienced a complete remission. Over the course of the study period 85% had either maintained or im
quality of their initial response. The one patient that failed to respond discontinued her medication and pr
her original frequency of binge eating. 
2)  A retrospective study of 22 patients with bulimia treated with antidepressants (AMITRIPTYLINE, IMIP
DESIPRAMINE, DOXEPIN, TRAZODONE, TRANYLCYPROMINE, or PHENELZINE) showed a decreas
bingeing and/or an improvement in depression (Brotman et al, 1984). During a 3-month follow-up period 
relapsed despite continuation of their antidepressant therapy, while others continued to benefit from drug

 
4.5.B.6   Cardiac dysrhythmia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Some patients with ventricular tachycardia or premature ventricular contractions may benefit from imipra
c)  Adult: 

1)  IMIPRAMINE was included in a double-blinded crossover pilot study to evaluate the efficacy of ventric
complex (VPC) suppression after acute myocardial infarction as a means to improve survival (Anon, 198
was assigned to ENCAINIDE, FLECAINIDE, IMIPRAMINE, MORICIZINE, or placebo. The dose of the m
adjusted to achieve 70% or greater reduction of VPC and greater than 90% reduction in unsustained ven
tachycardia. If the patient failed to achieve an adequate response or was unable to tolerate the drug, the
discontinued and they were crossed over to a different antiarrhythmic class (class 1C to class 1A or clas
ENCAINIDE (79%) and FLECAINIDE (83%) were superior to IMIPRAMINE (52%), MORICIZINE (66%), 
as first line-drugs. In patients failing IMIPRAMINE or MORICIZINE therapy, ENCAINIDE was 68% and F
effective. It would appear that IMIPRAMINE is not the drug of choice for the prevention of VPC following 
myocardial infarction. In addition, changes in therapy secondary to the development or worsening of con
failure occurred in 26% of the treatment groups compared to 18% in the placebo group (Greene et al, 19
2)  IMIPRAMINE in doses of 50 to 400 milligrams/day (mean = 210 +/- 103 mg/day) and NORTRIPTYLIN
to 150 mg/day (mean = 100 +/- 29 mg/day) were effective in the reduction of PVCs (Giardina et al, 1985a
percent of the patients had a greater than 80% suppression of their PVCs. Neither drug significantly chan
ejection fraction or peak systolic pressure end-systolic volume ratio. Both drugs produced a reduction in 
blood pressure. 
3)  Twenty-two patients with 30 or more ventricular premature complexes (PVCs) per hour were treated w
IMIPRAMINE 1 milligrams/kilogram/day (in two divided doses), increasing by 1 mg/kg/day every other da
suppressed by at least 80% (or until adverse effects were observed or a daily dose of 5 mg/kg/day was a
Eighteen patients (82%) exhibited antiarrhythmic effects from IMIPRAMINE therapy. All patients treated d
psychological depression. The elimination half-life was approximately 8 hours, however, duration of actio
much longer and antiarrhythmic effects were observed over at least a 12 hour period, which suggests tha
IMIPRAMINE may contribute to the duration of antiarrhythmic efficacy (Giardina & Bigger, 1982). 
4)  In patients with premature ventricular contractions, IMIPRAMINE was noted to suppress arrhythmias 
90% in 10 of 11 patients. IMIPRAMINE shortens action potential duration and decreases conduction velo
velocity and therefore is classified as a class 1 antiarrhythmic drug. Since the half-life of IMIPRAMINE is 
to 18 hours) it may be dosed on a twice daily regimen. Antiarrhythmic doses appear to be similar to antid
(3.5 mg/kg/day). The antiarrhythmic activity of IMIPRAMINE is partially attributed to its metabolites, desm
and 2-hydroxyimipramine. Due to complications, IMIPRAMINE should not be used in patients with pre-ex
defects (Thase & Perel, 1982). 

 
4.5.B.7   Depression 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
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Strength of Evidence: Adult, Category B; Pediatric, Category B 
See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 

b)  Summary: 
Indicated for the relief of symptoms of depression (Prod Info TOFRANIL(R) tablets, 2005) 
Endogenous depression may be more likely to respond to imipramine therapy than other depressive
TOFRANIL(R) tablets, 2005) 

c)  Adult: 
1)  Various depressive illnesses have responded to treatment with IMIPRAMINE in daily doses of 75 to 2
(Prod Info Tofranil(R), 1995b; Kocsis et al, 1989; Kocsis et al, 1988; Battistini et al, 1980a; Eilenberg, 198
1979a); (Lindberg et al, 1979)(Amin et al, 1978). Patients suffering from endogenous depression (Fabre 
endogenous depression (Lindberg et al, 1979), depression of myotonic dystrophy (Brumback & Carlson, 
depression (Finnerty et al, 1978a) alcoholic patients with primary depression (McGrath et al, 1996), and o
patients with depressive disorders (Nunes et al, 1998) may benefit from IMIPRAMINE therapy. However,
of IMIPRAMINE and a neuroleptic are effective in the treatment of delusional depression (Kaskey et al, 1
2)  High dose tricyclic antidepressant therapy (IMIPRAMINE 150 to 200 milligrams/d, DESMETHYLIMIPR
500 mg/d) was effective in only a small portion of elderly patients with delusional depression. The dropou
to side effects was 58% and the overall success rate was only 25% (Brown et al, 1984). 

d)  Pediatric: 
1)  IMIPRAMINE is efficacious in the treatment of depression in children (Rancurello, 1985a; Petti & Con
general overview of the treatment of childhood behavioral and emotional disorders has been published (R
1985a). 
2)  IMIPRAMINE therapy in adolescents with major depressive illness was less effective than in adults in
of 35 patients (Strober et al, 1990). Twenty-four females and 11 male depressed patients between 13 an
with a Hamilton Rating Scale for Depression scores of 16 or greater were enrolled in the study. Following
period, patients received IMIPRAMINE 5 milligrams/kilogram/day (up to a maximum of 300 mg) for 6 wee
adolescents completed the trial. The average daily dose was 222 mg/day. Overall efficacy was low, with 
with delusional subtypes responding more poorly than the nondelusional patients. Eight of the 24 nondel
displayed delayed onset of response, followed by sustained improvement. Only one delusional patient de
clinical improvement. Steady state plasma levels did not vary between responders and nonresponders. T
study suggest that imipramine may be less efficacious in the treatment of major depression in adolescen
as has previously been suggested for other tricyclic antidepressants, and raises questions about age diff
neurotransmitter and neuroregulatory system responses to specific antidepressant agents. 
3)  Twenty-one children (ages 5.8 to 10.25 years) with various types of depression were treated with IMIP
67% of the children showing some improvement (Conners & Petti, 1983). The dose of IMIPRAMINE was
at bedtime and slowly increased over a period of 7 to 14 days to a maximum dosage of 5 milligrams/kilog
mg/day (one older child was treated with 225 mg/d (4.9 mg/kg/day). Seven (33%) of the children experie
worsening or no significant change in any of the areas monitored. In fact, 2 children showed a significant
and hostility during the IMIPRAMINE therapy. 
4)  Imipramine was efficacious in the treatment of 20 prepubertal children hospitalized for major depressi
III) with imipramine (Preskorn et al, 1982). IMIPRAMINE therapy consisted of 75 milligrams/day, adminis
for the first 3 weeks and increased to a maximum of 5 milligrams/kilogram if no response. Serum IMIPRA
DESIPRAMINE levels were drawn during each phase of the study. During phase I, none of the 15 childre
tricyclic antidepressant (TCA) plasma concentration outside the 125 to 225 ng/mL range showed a remis
improvement in their condition. Eighty percent of those children with serum levels between 125 to 225 ng
a remission. During phase II, 12 of the 16 children achieved steady-state total TCA plasma concentration
ng/mL and 11 (92%) of them had experienced a remission by the end of the treatment period. Based on 
be concluded that IMIPRAMINE is effective in the treatment of depression in prepubertal children and its 
concentration-dependent. 

 
4.5.B.8   Diabetic neuropathy 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective for diabetic neuropathy in selected patients 
c)  Adult: 

1)  In most patients, an imipramine plasma drug concentration of 400 to 500 nmol/L was sufficient to ach
in the treatment of diabetic neuropathy (Sindrup et al, 1990a). All patients were diabetic and had one or m
(pain, paresthesia, dysesthesia, and hypesthesia) and signs (reduction of sensibility, strength, or tendon 
peripheral neuropathy. One patient demonstrated no significant improvement even with IMIPRAMINE plu
levels below 400 nmol/L. In the other eleven patients doses of 125 to 350 milligrams/day were required t
levels to about 400 mmol/L. One patient required a blood level of 730 mmol/L to achieve maximal relief. 
2)  A double-blind, cross-over comparison of IMIPRAMINE with placebo was conducted in nine patients w
peripheral diabetic neuropathy (Sindrup et al, 1989). The dose of IMIPRAMINE was adjusted to achieve 
IMIPRAMINE plus DESIPRAMINE level of 300 to 750 nmol (125 to 225 milligrams/day) during the first w
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treatment period was three weeks and no washout phase was used between treatment periods. Efficacy 
the end of each treatment period based on symptoms and measurement of peripheral and autonomic ne
IMIPRAMINE provided significant beneficial symptomatic improvement in all patients, but not beneficial c
peripheral or autonomic nerve function. 
3)  IMIPRAMINE in doses of 50 milligrams (mg) daily for one week, then 100 mg daily for 4 weeks, was e
producing improvement in 7 of 12 patients with severe diabetic neuropathy of the lower extremities in a d
over study (Kvinesdal et al, 1984). IMIPRAMINE had beneficial effects on pain, paresthesia, dysesthesia
nocturnal aggravation. 

 
4.5.B.9   Disorder of ejaculation 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In case reports, imipramine has been effective in treating ejaculatory disorders 
c)  Adult: 

1)  IMIPRAMINE 25 milligrams three times/day corrected RETROGRADE EJACULATION of 18 months a
duration in 2 adult diabetics. One patient had normal gonadotropin levels; the other had low plasma testo
testosterone therapy did not correct retrograde ejaculation (Brooks et al, 1980). 
2)  A 29-year-old male with ASPERMIA of 4 years duration secondary to lymphadenectomy noted ejacul
volume and consistency 1 day after beginning IMIPRAMINE 50 milligrams daily for depression. Motile sp
seen on microscopic examination and sperm count was 115,600,000/mm(3). Aspermia returned within 2 
discontinuing IMIPRAMINE therapy. These results recurred on 3 separate occasions (Kelly & Needle, 19

 
4.5.B.10   Drug dependence 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Has little effect in the treatment of drug addiction  
Does improve mood in drug-addicted patients with depressive disorders 

c)  Adult: 
1)  Treatment of depressed METHADONE-MAINTENANCE OPIATE ADDICTS with IMIPRAMINE or a p
similar subjective results in one study (Kleber et al, 1983). At the end of 8 weeks of therapy both groups 
reduction in depressive symptoms. However, a 12-week, double-blind trial that excluded initial placebo re
pre-randomization period found significantly improved depression rating scores after treatment with imipr
compared to placebo (n=42) (p less than 0.001). Imipramine doses were titrated based on response to a
of 268 milligrams daily (Nunes et al, 1998). 
2)  Imipramine had little effect in the treatment of COCAINE DEPENDENCE and METHAMPHETAMINE 
patients (151 cocaine dependent and 32 methamphetamine dependent) seen at the Haight-Ashbury Free
et al, 1994). Patients were randomly assigned to treatment with imipramine 10 or 150 milligrams/day for 
this double-blind study. In addition, all subjects were given intensive drug abuse counseling during the co
treatment. Efficacy was based on negative urine samples, self reporting of abstinence, craving, and Beck
inventory. The longest retention in the program occurred with the group receiving the higher imipramine d
retention 34 days vs 17 days). No differences in craving or depressive symptoms were observed and the
scores in both groups decreased after the start of therapy. Positive urine analyses were less in the high d
group (5% vs 14%) at 14 days, but were no different at 28 or 90 days. Based on these results it appears 
of limited value in the treatment of cocaine or methamphetamine dependent patients who do not have a 
disorder. 

 
4.5.B.11   Gardner-Diamond syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective only for short-term therapy of autoerythrocyte sensitization 
c)  Adult: 

1)  A 20-year-old female with autoerythrocyte sensitization and depression was treated with IMIPRAMINE
1983). One week later the bleeding resolved and after 2 weeks the depression began to resolve. In 3 to 4
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symptoms had resolved. Six weeks later, while still receiving therapeutic doses of IMIPRAMINE, the dep
recurred and 10 days later bleeding restarted. Compared to previous episodes the severity of depression
less severe. The bleeding resolved in 10 days and the depressive symptoms were gone within 6 weeks. 
subsequent relapse in therapy the IMIPRAMINE was discontinued and AMITRIPTYLINE therapy (300 m
Since the start of AMITRIPTYLINE therapy the patient has been free of depression and bleeding for 10 m

 
4.5.B.12   Globus hystericus 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Efficacy demonstrated in case reports only 
c)  Adult: 

1)  Globus hystericus syndrome is a condition in which the individual develops a fear that he/she is interm
and unable to breathe. If the condition is left untreated the patient may become profoundly disabled or m
threatening weight loss. Case reports of three patients have shown that psychoactive drugs may be effec
this condition. IMIPRAMINE therapy was effective in the treatment of one case, PHENELZINE in another
TRANYLCYPROMINE in the other case (Brown et al, 1986). Two additional cases of successful imipram
globus hystericus syndrome were reported (Kaplan, 1987; Rosenthal, 1987). 

 
4.5.B.13   Mood swings 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Possibly effective for PATHOLOGICAL CRYING/LAUGHING 
c)  Adult: 

1)  Heightened tendency for crying or laughing in frequency and inappropriate circumstances (pathologic
laughing) and emotional lability unrelated to depression can occur in individuals with brain damage (eg, s
Small doses of IMIPRAMINE (30 to 60 milligrams) may partially or completely control the emotionalism w
(Allman, 1992). 

 
4.5.B.14   Nocturnal enuresis 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, no; Pediatric, yes (6 years and older) 
Efficacy: Pediatric, Effective 
Recommendation: Pediatric, Class IIa 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated as temporary adjunctive therapy for the reduction of enuresis in children 6 years and older
TOFRANIL(R) tablets, 2005) 

c)  Pediatric: 
1)  Numerous double-blind, crossover, placebo-controlled studies have demonstrated IMIPRAMINE's eff
adjunct treatment of enuresis in pediatric patients. Most studies report the use of doses ranging from 10 
administered at bedtime although doses as high as 100 mg have been utilized. The application of pharm
Bayesian methods) may improve the individualization of IMIPRAMINE dosing in the treatment of enuresi
1994a; Tamayo et al, 1992; Fernandez de Gatta et al, 1989). Most studies report only minor side effects 
mouth, constipation, irritability, anorexia, and sleep disturbances (Prod Info Tofranil(R), 1995b; Fernande
1990; Fournier et al, 1987; Wagner et al, 1982; Jorgenson et al, 1980; Rapoport et al, 1980b; Lake et al, 
et al, 1974; Maxwell & Seldrup, 1971; Alderton, 1970). 
2)  Follow-up of 29 young adults, 10 years after IMIPRAMINE therapy for enuresis, suggests that no psy
results from this therapy; these patients showed no psychological decompensation, inhibition of learning 
to drug abuse (Bindelglas & Dee, 1978). 

 
4.5.B.15   Obsessive-compulsive disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 
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See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Questionable efficacy in the treatment of obsessive-compulsive disorder 
c)  Adult: 

1)  Imipramine was ineffective in treating obsessive- compulsive disorder (OCD) in a double-blind, placeb
study that evaluated the efficacy of IMIPRAMINE in the treatment of depression and obsessive-compulsi
patients (Foa et al, 1987). Nineteen (10 women and 9 men) were treated with IMIPRAMINE and 18 (9 wo
were treated with a placebo. Each placebo patient received 10 tablets per day. The IMIPRAMINE group 
increased by 25 mg every other day until clinical response, side effects, or a maximum daily dose of 250
daily IMIPRAMINE dose was 233 mg (150 to 250 mg). At the end of 6 weeks the IMIPRAMINE was effec
symptoms associated with depression, but had little to no effect on their obsessive-compulsive symptom
2)  Four patients with obsessive-compulsive bowel obsessions were treated with IMIPRAMINE (3) or DO
patients were free of their bowel obsession within 30 days (10, 14, 14, 30) of starting drug therapy (Jenik

 
4.5.B.16   Pain 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Pain has occasionally resolved with imipramine therapy 
c)  Adult: 

1)  Patients with chest pain, but normal coronary angiograms, may respond to imipramine therapy (Cann
The dose of medications used in the study were imipramine 50 milligrams at night and placebo in the mo
0.1 milligrams twice daily, and placebo twice daily. The incidence of chest pain was decreased by 52 +/- 
with 1 +/- 86% with placebo and 39 +/- 51% with clonidine therapy (data is presented as means +/- SD). 
associated with imipramine use was statistically significant (p=0.03). A follow-up evaluation of these patie
average of 21 months, indicated that none of the patients had been seen in an emergency room or had b
because of chest pain. Seventeen patients have had the imipramine therapy discontinued and 16 asked 
imipramine therapy because of recurrent chest pain symptoms (Cannon, 1994b). The mechanism of this
unknown, but may be a result of a visceral analgesic effect and not dependent on cardiac, esophageal, o
characteristics or gender. Another possible mechanism for this effect may be an increased pain threshold
reduction in psychological depression (Hare, 1994). 
2)  A survey of Italian oncology centers revealed that 43% of their patients were given antidepressants. T
frequently utilized drugs were AMITRIPTYLINE, CLOMIPRAMINE, IMIPRAMINE, and TRAZODONE. Mo
that the antidepressants were useful in controlling pain and were most efficacious in depressed patients 
1987). 
3)  A case report of a 26-year-old graduate student being treated with IMIPRAMINE for suicidal thoughts 
esteem noted an improvement in her chronic pelvic pain (induced by endometriosis four years earlier) wh
IMIPRAMINE therapy (Beresin, 1986). 

 
4.5.B.17   Panic disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Similar in efficacy to alprazolam 
c)  Adult: 

1)  GENERAL INFORMATION 
a)  The clinical response to IMIPRAMINE in the treatment of panic disorder is independent of the pre
depression or dysphoria (Deltito et al, 1991). Patients with high baseline depression scores have ten
poorest outcomes (Rosenberg et al, 1991aa; Rosenberg et al, 1991c; Zitrin, 1983; Nurnberg & Cocc
Maintenance with half-dose IMIPRAMINE therapy may be useful in providing patients with a protecti
relapses (Mavissakalian & Perel, 1992a; Mavissakalian & Perel, 1992b). The use of IMIPRAMINE in
panic disorder may not be as safe as other anxiolytics in patients with cardiovascular disease (Roth 

2)  Combination imipramine and cognitive-behavioral therapy (CBT) was of limited value initially but prov
during maintenance therapy in patients with panic disorder. Patients with panic disorder randomly receiv
(n=77), imipramine alone (n=83), placebo alone (n=24), CBT with imipramine (n=65), or CBT alone (n=63
acute treatment phase. Thereafter, responders entered a 6-month maintenance phase. Patient response
following the 12- week acute treatment phase, the 6-month maintenance phase, and 6-months after ther
discontinuation; assessment tools included the Panic Disorder Severity Scale (PDSS) and the Clinical G
Scale (CGI). Initial imipramine doses were 10 milligrams (mg)/day slowly increased over 5 weeks to 200 
increased to 300 mg if symptoms continued. Following acute treatment, responses for the PDSS were 48
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alone, 45.8% for imipramine alone, 21.7% for placebo alone, 60.3% for CBT with imipramine, and 57.1%
placebo. Both CBT alone and imipramine alone were significantly better than placebo (p=0.03 and p=0.0
however, combination therapy provided no greater response rate over each treatment alone (p not signif
during the acute phase, none of the therapies were significantly better than the others. Following mainten
responses on the PDSS were 39.5% for CBT alone, 37.8% for imipramine alone, 13% for placebo alone,
with imipramine, and 46.8% for CBT plus placebo. Responses on both the PDSS and the CGI were sign
imipramine versus placebo (p=0.02 for both) and CBT versus placebo (p=0.02, p=0.01, respectively). Us
combination therapy was significantly better than either CBT alone (p=0.04) and better than imipramine a
the CGI, combination therapy was only significantly better than imipramine alone (p=0.03) and not better
not significant). Following treatment discontinuation after the 6-month maintenance phase, the only statis
was the PDSS scores in the CBT group compared to the placebo group (p=0.05) (Barlow et al, 2000). 
3)  Maintenance treatment with imipramine had a significant protective effect against relapse in patients w
and agoraphobia. Patients who had shown an initial good and stable response to imipramine therapy ove
randomly received same-dose imipramine continuation (n=29) or placebo discontinuation (n=27). Patient
initial imipramine at a target dose of 2.25 milligrams/kilogram or discontinued their imipramine by decreas
25% each week (substituted with placebo). During this study, no patient received behavioral or cognitive 
a crisis-type intervention was needed. During the study, if relapse was confirmed the patient exited the st
defined as a worsening of their condition (measured as a 33% decline in the End- State Function scale s
accompanied by insistent requests for therapeutic action. After 12 months, the study population consiste
the imipramine group and 10 patients in the placebo group. This resulted in a 92.5% lower hazard rate of
imipramine as compared to placebo (Mavissakalian & Perel, 1999). 
4)  In a double-blind study, an 8-month therapy period for panic disorder with either alprazolam or imipra
(Rickels & Schweizer, 1998). Patients received alprazolam (n=37), imipramine (n=34), or placebo (n=35)
period of short-term treatment, a 6-month maintenance period, and then a 15-month follow-up period. Pa
alprazolam began at 1 milligram (mg) daily and were titrated up to 10 mg. Those receiving imipramine be
were increased to 250 mg. Alprazolam patients had notable reductions in panic attacks during the first 2 
while imipramine patients showed improvement over placebo patients after 3 to 4 weeks. Drop-out rates 
were 11% in the alprazolam group, 41% in the imipramine group, and 57% in the placebo group (p less t
alprazolam versus the other groups). In the remaining patients it was noted that tolerance developed to a
during the maintenance phase. After the 6-month maintenance phase, doses were titrated off over 3 wee
62% of the alprazolam and 26% of the imipramine groups were panic-free (p less than 0.01). During the 
patients could be treated with non-study medications. Regardless of medication, patients who completed
treatment were more likely to be panic-free than those who had dropped out, even if they received non-s
(85% versus 55%, p less than 0.01). Remission rates were higher in younger patients, those with a histo
or intense panic attacks, those with a lower initial phobia score, and those with an initial lower score of in
self-confidence, and passivity (Minnesota Multiphasic Personality Inventory Dependency Scale). 
5)  A comparison of cognitive therapy, applied relaxation, and imipramine found that at 3 months cognitiv
superior to both applied relaxation and imipramine therapy (Clark et al, 1994). At 6 months the cognitive 
imipramine treatment produced similar results and were better than applied relaxation. However, betwee
months of therapy, several of the imipramine patients relapsed while the patients treated with cognitive th
to do better than with imipramine and relaxation therapy. 

 
4.5.B.18   Posttraumatic stress disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Resulted in improvement in positive symptoms of post-traumatic stress disorder 
c)  Adult: 

1)  Imipramine treatment resulted in improvement in positive symptoms of post-traumatic stress disorder 
patients (Burstein, 1984). Therapy was initiated at a low dose and increased over the following 7 days to
tolerable dose (mean 260 milligrams/day; range 50 to 350 mg/d). After 2 to 3 weeks of therapy, there wa
decrease in the severity of forced recollection, sleep and dream disturbances, and a cessation or reducti
Most avoidance items, eg, staying away from reminders of the event, trying not to talk about the event, a
remove it from their memory, did not decrease significantly in severity. Based on these results it would ap
IMIPRAMINE, in combination with psychotherapy, may be an effective treatment for patients. 
2)  Treatment of 3 patients with acute post-traumatic stress disorder (PTSD) with either DOXEPIN or IMI
in an improvement in PTSD symptoms (Blake, 1986). Whether or not tricyclic antidepressant therapy is s
equivalent, or inferior to psychotherapy or other means of treatment remains to be determined. 

 
4.5.B.19   Schizophrenia; Adjunct 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIb; Pediatric, Class III 
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Strength of Evidence: Adult, Category B; Pediatric, Category C 
See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 

b)  Summary: 
May be effective as adjunct therapy in depressed schizophrenic patients  
Ineffective for schizophrenia itself 

c)  Adult: 
1)  Schizophrenic or schizoaffective patients with POSTPSYCHOTIC DEPRESSION may benefit from th
IMIPRAMINE to their neuroleptic therapy. Favorable results were observed in 27 patients previously trea
FLUPHENAZINE DECANOATE and BENZTROPINE after the addition of IMIPRAMINE to their drug regi
beneficial effects continued in those patients with postpsychotic depression that initially responded to the
IMIPRAMINE to their regimen and were monitored for an additional six months on the triple drug regimen
patients that did not complete the six-month observation period were discontinued for administrative reas
a relapse in either psychosis or depression (Siris et al, 1992). A one-year follow-up study documented th
maintaining imipramine therapy in the treatment of postpsychotic depression (Siris et al, 1994). 
2)  A preliminary study indicates that imipramine may be an effective adjunctive agent in the acute treatm
abusing dysphoric schizophrenic or schizoaffective patients (Siris et al, 1993). The importance of these r
proven. 

d)  Pediatric: 
1)  A pilot study in 10 autistic and schizophrenic children age 2 to 6 years found IMIPRAMINE therapy to
(Campbell et al, 1971). The drug did decrease affective blunting, anergy, and withdrawal and stimulated 
in several children, but increased psychotic speech, behavioral disorganization, and excitation in other ch

 
4.5.B.20   Separation anxiety disorder of childhood 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence is inconclusive 
Recommendation: Pediatric, Class III 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Routine use of tricyclic antidepressants is not recommended for separation anxiety in children  
Behavioral therapy may be just as effective as imipramine 

c)  Pediatric: 
1)  The combination of imipramine and nonpharmacologic therapies (eg, parent management training, be
and family therapy) may improve subjective comfort, reduce anxiety and somatic symptoms in 70% of the
experiencing separation-anxiety disorder (Rancurello, 1985a). This disorder is associated with a high rate
recovery, therefore the routine use of tricyclic antidepressants is not recommended (Rancurello, 1985a). 
2)  Both IMIPRAMINE and placebo therapy were equally effective for separation anxiety. A small, double
placebo-controlled study was conducted with 21 children with separation anxiety disorder (Klein et al, 19
children were first given a month of vigorous behavioral treatment, then randomly assigned to IMIPRAMI
therapy for six weeks. Both treatments were approximately 50% effective. 

 
4.5.B.21   Sexual disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in case reports only 
c)  Adult: 

1)  IMIPRAMINE may be useful, alone or in combination with LITHIUM, in the treatment of men with PAR
NONPARAPHILIC SEXUAL ADDICTIONS (Kafka, 1991). Two patients with sexual disorders improved fo
IMIPRAMINE therapy. Whether IMIPRAMINE and other antidepressants are useful in the treatment of al
paraphilias or nonparaphilic sexual addictions or just specific types remains to be determined. 

 
4.5.B.22   Sleep disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Used successfully in the treatment of NIGHT TERRORS, SOMNABULISM, NARCOLEPSY, and CATAP
c)  Adult: 

1)  IMIPRAMINE therapy (50 to 100 milligrams at bedtime) resulted in a dramatic reduction in frequency 
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night terrors in 2 patients unresponsive to DIAZEPAM therapy (Cooper, 1987). 
2)  IMIPRAMINE therapy resulted in a significant reduction (242 +/- 156 to 142.8 +/- 120.1) in the total nu
episodes in 41.9% of the patients tested (Rubin et al, 1986). Based on these results it appears that IMIPR
may be an alternative form of therapy for some nonoverweight patients with negative ear, nose and throa
and for some patients who had not responded to weight reduction or ENT surgery. 
3)  A 62-year-old female had suppression of night terrors with IMIPRAMINE 50 milligrams at bedtime; 75
completely suppressed night terrors but caused daytime drowsiness (Beitman & Carlin, 1979). 

 
4.5.B.23   Social phobia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

No studies currently support the use of imipramine for social phobia 
c)  Adult: 

1)  Imipramine was not useful in the treatment of social phobia in an 8-week, open-trial of 15 patients (Si
1998). Imipramine was started at 50 milligrams (mg) for 3 nights and increased at weekly intervals to a m
300 mg by the fourth week. Only 9 patients were able to complete the study as the others dropped out du
effects. Only 2 patients responded to imipramine therapy as determined by the Liebowitz Social Anxiety S
Liebowitz Social Phobia Disorders Scale-Overall Severity. They were also unable to continue further ther
developed urinary hesitancy and the other became hypomanic. 

 
4.5.B.24   Trichotillomania 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence is inconclusive 
Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Used successfully in a case of trichotillomania and depression in a pediatric patient (Weller et al, 1989). 
 
4.5.B.25   Urinary incontinence 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Used alone or in combination with other anticholinergic medications, can improve urinary continence
May not be better than bladder training in some patients  
May help to achieve continence in children with myelodysplasia alone or in combination with oxybuty

c)  Adult: 
1)  Imipramine was useful for genuine stress continence. In a prospective study, women with genuine str
received imipramine 25 milligrams 3 times daily for 3 months. A urodynamic assessment was done with a
test to determine the amount of urine leakage. A cure was defined as a pad weight that resulted in 0 gram
After 3 months, 35% of women were cured, 25% showed an improved pad weight result of 50% or better
therapy. The women that were cured or improved had a higher urethral closure pressure than those that 
0.001). The authors note that a high pre-treatment urethral closure pressure may serve as a predictor for
success (Lin et al, 1999). 
2)  IMIPRAMINE 75 milligrams orally daily for four weeks was reported effective in the treatment of fema
INCONTINENCE in 21 of 30 women (71%). The drug was reported to extend the functional urethral leng
independent of stress factors in women who are continent after therapy. These data support that a shorte
result in urinary incontinence and lengthening of the urethra by IMIPRAMINE treatment or vesicopexy wi
dysfunction (Gilja et al, 1984). 
3)  Bladder drill is more effective than drug therapy in the treatment of incontinence due to idiopathic detr
women. Fifty women with urinary incontinence due to DETRUSOR INSTABILITY were randomly assigne
patient bladder drill training or out-patient drug therapy (FLAVOXATE HYDROCHLORIDE 200 mg three 
IMIPRAMINE 25 milligrams three times/day) for 4 weeks (Jarvis, 1981). At the completion of the study 84
patients treated with bladder drill were continent and 76% were symptom free. Fifty-six percent (14/25) o
with medication were continent and 48% were symptom-free. Side effects occurred in 56% of the patient
therapy and 5 patients discontinued drug therapy on their own secondary to side effects. 
4)  Six of 10 elderly patients (x=80 year old, 63 to 88 years) with urinary incontinence associated with spo
unstable detrusor contractions were successfully treated with IMIPRAMINE. The dose of IMIPRAMINE w
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mg at bedtime and increased every third day by 25 mg, until the patient was continent, experienced side 
reached 150 mg/day. At the completion of the study 60% of the patients were continent. No correlation b
plasma concentrations of desmethylimipramine and clinical or urodynamic effects could be found (Castle

d)  Pediatric: 
1)  Children and adolescents with myelodysplasia and incontinence (i.e. wet between their clean intermit
times performed 3 to 5 times daily) benefited from imipramine therapy. Children (n=19, 4- to 12-years-old
imipramine 10 milligrams (mg) daily increased to a maximum of 20 mg twice daily. Combination therapy 
was used in 10 patients. Eight of the children had also failed therapy with oxybutynin, flavoxate, or ephed
imipramine, 15 children developed at least partial continence (dry 50% to 80% of the time) with 9 achievi
continence (dry at least 80% of the time). The authors suggest low-dose imipramine alone or in combina
oxybutynin for children with myelodysplasia to help achieve continence (Hurley et al, 2000). 

 
4.5.C   Imipramine Pamoate 

Agoraphobia 

Anorexia nervosa 

Bulimia nervosa 

Cardiac dysrhythmia 

Depression 

Diabetic neuropathy 

Gardner-Diamond syndrome 

Globus hystericus 

Obsessive-compulsive disorder 

Pain 

Panic disorder 

Posttraumatic stress disorder 

Separation anxiety disorder of childhood 

Sexual disorder 

Sleep disorder 

Trichotillomania 

 
4.5.C.1   Agoraphobia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in the treatment of agoraphobia (Deltito et al, 1991)  
Efficacy appears to be dose-related and usually requires doses of 150 milligrams or greater per day 

c)  Adult: 
1)  Imipramine and placebo were equally effective in the treatment of agoraphobia in a double-blind clinic
drug therapy with brief psychological treatment (Cohen et al, 1984a). The drugs were started 2 weeks pr
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of the psychological therapy. At week 6 the mean dose of IMIPRAMINE was 124 milligrams and at week 
mg/day. During week 2 to week 12 each treatment group received 6 fortnightly sessions of therapist-aide
addition each patient was given a leaflet describing the nature of agoraphobia and ways to cope with it. A
requested to complete systematic self-exposure homework and record these activities in a diary. Drug th
gradually withdrawn over weeks 26 to 28 of therapy. At the 2-year follow-up only 40 subjects were availa
had dropped out of the study (2 refused follow-up, 1 died, 1 moved out of the country, and 1 was untrace
of the patients remained improved with regards to their phobias. There was no significant difference betw
patients treated with imipramine or placebo therapy. Nor was there a superior effect of therapist-aided ex
therapist-aided relaxation. 
2)  The plasma IMIPRAMINE levels, but not DESIPRAMINE, correlated with the improvement in agoraph
(Mavissakalian et al, 1984), which may indicate that the antiphobic effects of IMIPRAMINE therapy are m
post-synaptic serotonergic neurotransmitter system and not the noradrenergic system. 
3)  IMIPRAMINE therapy plus programmed in vivo exposure practice was superior to IMIPRAMINE thera
(Mavissakalian & Michelson, 1986; Mavissakalian et al, 1983). 

 
4.5.C.2   Anorexia nervosa 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Has resulted in some improvement in patients with anorexia nervosa 
c)  Adult: 

1)  Imipramine treatment resulted in some improvement in 7 patients with anorexia nervosa treated seria
antidepressants (tricyclics, MAOIs, and triazolopyridines) including imipramine. Three of the patients rece
imipramine; the treatment trials ranged from 6 to 14 weeks. Four of the patients had some improvement 
symptoms, 2 experienced some weight gain, and 3 of 3 who had bulimic symptoms reported improveme
anorexic symptoms (3 to 6 weeks) was slower than the improvement observed in depression and anxiety
following tricyclic therapy (Hudson et al, 1985). Significant weight gain generally began after 2 to 3 month
with IMIPRAMINE tended to tolerate the drug poorly and appeared to have an extraordinary sensitivity to
anticholinergic side effects when compared to patients treated with trazodone or MAOIs (Hudson et al, 1
extraordinary sensitivity to the drug's side effects may be associated with their low body weight. 

 
4.5.C.3   Bulimia nervosa 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Approximately 75% of patients show at least a moderate response (reduction of binge eating by 50%
antidepressant therapy  
Monoamine oxidase inhibitors also appear effective in bulimia, and may be superior to tricyclic antid
et al, 1983) 

c)  Adult: 
1)  Twenty bulimic subjects were followed for a period of up to 2 years to assess the long term efficacy o
therapy (Pope et al, 1985). At the end of the follow-up period, 95% had at least partial improvement and 
experienced a complete remission. Over the course of the study period 85% had either maintained or im
quality of their initial response. The one patient that failed to respond discontinued her medication and pr
her original frequency of binge eating. 
2)  A retrospective study of 22 patients with bulimia treated with antidepressants (AMITRIPTYLINE, IMIP
DESIPRAMINE, DOXEPIN, TRAZODONE, TRANYLCYPROMINE, or PHENELZINE) showed a decreas
bingeing and/or an improvement in depression (Brotman et al, 1984). During a 3-month follow-up period 
relapsed despite continuation of their antidepressant therapy, while others continued to benefit from drug

 
4.5.C.4   Cardiac dysrhythmia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Some patients with ventricular tachycardia or premature ventricular contractions may benefit from imipra
c)  Adult: 
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1)  IMIPRAMINE was included in a double-blinded crossover pilot study to evaluate the efficacy of ventric
complex (VPC) suppression after acute myocardial infarction as a means to improve survival (Anon, 198
was assigned to ENCAINIDE, FLECAINIDE, IMIPRAMINE, MORICIZINE, or placebo. The dose of the m
adjusted to achieve 70% or greater reduction of VPC and greater than 90% reduction in unsustained ven
tachycardia. If the patient failed to achieve an adequate response or was unable to tolerate the drug, the
discontinued and they were crossed over to a different antiarrhythmic class (class 1C to class 1A or clas
ENCAINIDE (79%) and FLECAINIDE (83%) were superior to IMIPRAMINE (52%), MORICIZINE (66%), 
as first line-drugs. In patients failing IMIPRAMINE or MORICIZINE therapy, ENCAINIDE was 68% and F
effective. It would appear that IMIPRAMINE is not the drug of choice for the prevention of VPC following 
myocardial infarction. In addition, changes in therapy secondary to the development or worsening of con
failure occurred in 26% of the treatment groups compared to 18% in the placebo group (Greene et al, 19
2)  IMIPRAMINE in doses of 50 to 400 milligrams/day (mean = 210 +/- 103 mg/day) and NORTRIPTYLIN
to 150 mg/day (mean = 100 +/- 29 mg/day) were effective in the reduction of PVCs (Giardina et al, 1985a
percent of the patients had a greater than 80% suppression of their PVCs. Neither drug significantly chan
ejection fraction or peak systolic pressure end-systolic volume ratio. Both drugs produced a reduction in 
blood pressure. 
3)  Twenty-two patients with 30 or more ventricular premature complexes (PVCs) per hour were treated w
IMIPRAMINE 1 milligrams/kilogram/day (in two divided doses), increasing by 1 mg/kg/day every other da
suppressed by at least 80% (or until adverse effects were observed or a daily dose of 5 mg/kg/day was a
Eighteen patients (82%) exhibited antiarrhythmic effects from IMIPRAMINE therapy. All patients treated d
psychological depression. The elimination half-life was approximately 8 hours, however, duration of actio
much longer and antiarrhythmic effects were observed over at least a 12 hour period, which suggests tha
IMIPRAMINE may contribute to the duration of antiarrhythmic efficacy (Giardina & Bigger, 1982). 
4)  In patients with premature ventricular contractions, IMIPRAMINE was noted to suppress arrhythmias 
90% in 10 of 11 patients. IMIPRAMINE shortens action potential duration and decreases conduction velo
velocity and therefore is classified as a class 1 antiarrhythmic drug. Since the half-life of IMIPRAMINE is 
to 18 hours) it may be dosed on a twice daily regimen. Antiarrhythmic doses appear to be similar to antid
(3.5 mg/kg/day). The antiarrhythmic activity of IMIPRAMINE is partially attributed to its metabolites, desm
and 2-hydroxyimipramine. Due to complications, IMIPRAMINE should not be used in patients with pre-ex
defects (Thase & Perel, 1982). 

 
4.5.C.5   Depression 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Indicated for the relief of symptoms of depression (Prod Info TOFRANIL-PM(R) capsules, 2005) 
Endogenous depression may be more likely to respond to imipramine therapy than other depressive
TOFRANIL-PM(R) capsules, 2005) 

c)  Adult: 
1)  Intramuscular S-adenosyl-L-methionine 1,4-butanedisulphonate (SAMe) was found to be as efficaciou
imipramine (IMI) for the treatment of depression. In a randomized, double-blind, comparative trial, patien
of major depressive episode according to DSM-IV criteria received SAMe 400 milligrams (mg) by intramu
once daily (n=146) or oral IMI 150 mg per day in 3 divided doses. Blinding was maintained by a double d
IMI dose was titrated over the first week to reach the full dose by day 8. Both treatments were given for 4
preestablished criteria (final score on the Hamilton Depression Rating Scale (HAMD), difference between
HAMD scores, percentage of responders defined as those with a Clinical Global Impression (CGI) endpo
less, and percentage of responders defined as those with a drop of at least 50% from baseline in HAMD 
treatments were equivalent. By the CGI criterion, 68% of patients in the SAMe group and 66% in the IMI 
responders; by the HAMD criterion, 59% of the SAME group and 50% of the IMI were responders. Drug 
reactions occurred in significantly fewer subjects of the SAMe group than of the IMI group: 9.5% vs 33% 
relevant differences were observed in laboratory measures, vital signs, or ECG parameters (Pancheri et 
2)  Various depressive illnesses have responded to treatment with IMIPRAMINE in daily doses of 75 to 2
(Prod Info Tofranil(R), 1995b; Kocsis et al, 1989; Kocsis et al, 1988; Battistini et al, 1980a; Eilenberg, 198
1979a); (Lindberg et al, 1979)(Amin et al, 1978). Patients suffering from endogenous depression (Fabre 
endogenous depression (Lindberg et al, 1979), depression of myotonic dystrophy (Brumback & Carlson, 
depression (Finnerty et al, 1978a) alcoholic patients with primary depression (McGrath et al, 1996), and 
patients with depressive disorders (Nunes et al, 1998) may benefit from IMIPRAMINE therapy. However,
of IMIPRAMINE and a neuroleptic are effective in the treatment of delusional depression (Kaskey et al, 1
3)  High dose tricyclic antidepressant therapy (IMIPRAMINE 150 to 200 milligrams/d, DESMETHYLIMIPR
500 mg/d) was effective in only a small portion of elderly patients with delusional depression. The dropou
to side effects was 58% and the overall success rate was only 25% (Brown et al, 1984). 

d)  Pediatric: 
1)  IMIPRAMINE is efficacious in the treatment of depression in children (Rancurello, 1985a; Petti & Con
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general overview of the treatment of childhood behavioral and emotional disorders has been published (R
1985a). 
2)  Twenty-one children (ages 5.8 to 10.25 years) with various types of depression were treated with IMIP
67% of the children showing some improvement (Conners & Petti, 1983). 
3)  Imipramine was efficacious in the treatment of 20 prepubertal children hospitalized for major depressi
III) with imipramine (Preskorn et al, 1982). IMIPRAMINE therapy consisted of 75 milligrams/day, adminis
for the first 3 weeks and increased to a maximum of 5 milligrams/kilogram if no response. Serum IMIPRA
DESIPRAMINE levels were drawn during each phase of the study. During phase I, none of the 15 childre
tricyclic antidepressant (TCA) plasma concentration outside the 125 to 225 ng/mL range showed a remis
improvement in their condition. Eighty percent of those children with serum levels between 125 to 225 ng
a remission. During phase II, 12 of the 16 children achieved steady-state total TCA plasma concentration
ng/mL and 11 (92%) of them had experienced a remission by the end of the treatment period. Based on 
be concluded that IMIPRAMINE is effective in the treatment of depression in prepubertal children and its
concentration-dependent. 

 
4.5.C.6   Diabetic neuropathy 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective for diabetic neuropathy in selected patients 
c)  Adult: 

1)  In most patients, an imipramine plasma drug concentration of 400 to 500 nmol/L was sufficient to ach
in the treatment of diabetic neuropathy (Sindrup et al, 1990a). All patients were diabetic and had one or m
(pain, paresthesia, dysesthesia, and hypesthesia) and signs (reduction of sensibility, strength, or tendon 
peripheral neuropathy. One patient demonstrated no significant improvement even with IMIPRAMINE plu
levels below 400 nmol/L. In the other eleven patients doses of 125 to 350 milligrams/day were required t
levels to about 400 mmol/L. One patient required a blood level of 730 mmol/L to achieve maximal relief. 
2)  A double-blind, cross-over comparison of IMIPRAMINE with placebo was conducted in nine patients w
peripheral diabetic neuropathy (Sindrup et al, 1989). The dose of IMIPRAMINE was adjusted to achieve 
IMIPRAMINE plus DESIPRAMINE level of 300 to 750 nmol (125 to 225 milligrams/day) during the first w
treatment period was three weeks and no washout phase was used between treatment periods. Efficacy 
the end of each treatment period based on symptoms and measurement of peripheral and autonomic ne
IMIPRAMINE provided significant beneficial symptomatic improvement in all patients, but not beneficial c
peripheral or autonomic nerve function. 
3)  IMIPRAMINE in doses of 50 milligrams (mg) daily for one week, then 100 mg daily for 4 weeks, was e
producing improvement in 7 of 12 patients with severe diabetic neuropathy of the lower extremities in a d
over study (Kvinesdal et al, 1984). IMIPRAMINE had beneficial effects on pain, paresthesia, dysesthesia
nocturnal aggravation. 

 
4.5.C.7   Gardner-Diamond syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective only for short-term therapy of autoerythrocyte sensitization 
c)  Adult: 

1)  A 20-year-old female with autoerythrocyte sensitization and depression was treated with IMIPRAMINE
1983). One week later the bleeding resolved and after 2 weeks the depression began to resolve. In 3 to 4
symptoms had resolved. Six weeks later, while still receiving therapeutic doses of IMIPRAMINE, the dep
recurred and 10 days later bleeding restarted. Compared to previous episodes the severity of depression
less severe. The bleeding resolved in 10 days and the depressive symptoms were gone within 6 weeks. 
subsequent relapse in therapy the IMIPRAMINE was discontinued and AMITRIPTYLINE therapy (300 m
Since the start of AMITRIPTYLINE therapy the patient has been free of depression and bleeding for 10 m

 
4.5.C.8   Globus hystericus 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
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b)  Summary: 
Efficacy demonstrated in case reports only 

c)  Adult: 
1)  Globus hystericus syndrome is a condition in which the individual develops a fear that he/she is interm
and unable to breathe. If the condition is left untreated the patient may become profoundly disabled or m
threatening weight loss. Case reports of three patients have shown that psychoactive drugs may be effec
this condition. IMIPRAMINE therapy was effective in the treatment of one case, PHENELZINE in another
TRANYLCYPROMINE in the other case (Brown et al, 1986). Two additional cases of successful imipram
globus hystericus syndrome were reported (Kaplan, 1987; Rosenthal, 1987). 

 
4.5.C.9   Obsessive-compulsive disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Questionable efficacy in the treatment of obsessive-compulsive disorder 
c)  Adult: 

1)  Imipramine was ineffective in treating obsessive- compulsive disorder (OCD) in a double-blind, placeb
study that evaluated the efficacy of IMIPRAMINE in the treatment of depression and obsessive-compulsi
patients (Foa et al, 1987). Nineteen (10 women and 9 men) were treated with IMIPRAMINE and 18 (9 wo
were treated with a placebo. Each placebo patient received 10 tablets per day. The IMIPRAMINE group 
increased by 25 mg every other day until clinical response, side effects, or a maximum daily dose of 250
daily IMIPRAMINE dose was 233 mg (150 to 250 mg). At the end of 6 weeks the IMIPRAMINE was effec
symptoms associated with depression, but had little to no effect on their obsessive-compulsive symptom
2)  Four patients with obsessive-compulsive bowel obsessions were treated with IMIPRAMINE (3) or DO
patients were free of their bowel obsession within 30 days (10, 14, 14, 30) of starting drug therapy (Jenik

 
4.5.C.10   Pain 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Pain has occasionally resolved with imipramine therapy 
c)  Adult: 

1)  Patients with chest pain, but normal coronary angiograms, may respond to imipramine therapy (Cann
The dose of medications used in the study were imipramine 50 milligrams at night and placebo in the mo
0.1 milligrams twice daily, and placebo twice daily. The incidence of chest pain was decreased by 52 +/- 
with 1 +/- 86% with placebo and 39 +/- 51% with clonidine therapy (data is presented as means +/- SD). 
associated with imipramine use was statistically significant (p=0.03). A follow-up evaluation of these patie
average of 21 months, indicated that none of the patients had been seen in an emergency room or had b
because of chest pain. Seventeen patients have had the imipramine therapy discontinued and 16 asked 
imipramine therapy because of recurrent chest pain symptoms (Cannon, 1994b). The mechanism of this
unknown, but may be a result of a visceral analgesic effect and not dependent on cardiac, esophageal, o
characteristics or gender. Another possible mechanism for this effect may be an increased pain threshold
reduction in psychological depression (Hare, 1994). 
2)  A survey of Italian oncology centers revealed that 43% of their patients were given antidepressants. T
frequently utilized drugs were AMITRIPTYLINE, CLOMIPRAMINE, IMIPRAMINE, and TRAZODONE. Mo
that the antidepressants were useful in controlling pain and were most efficacious in depressed patients 
1987). 
3)  A case report of a 26-year-old graduate student being treated with IMIPRAMINE for suicidal thoughts 
esteem noted an improvement in her chronic pelvic pain (induced by endometriosis four years earlier) wh
IMIPRAMINE therapy (Beresin, 1986). 

 
4.5.C.11   Panic disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Similar in efficacy to alprazolam 
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c)  Adult: 
1)  GENERAL INFORMATION 

a)  The clinical response to IMIPRAMINE in the treatment of panic disorder is independent of the pre
depression or dysphoria (Deltito et al, 1991). Patients with high baseline depression scores have ten
poorest outcomes (Rosenberg et al, 1991aa; Rosenberg et al, 1991c; Zitrin, 1983; Nurnberg & Cocc
use of IMIPRAMINE in the treatment of panic disorder may not be as safe as other anxiolytics in pat
cardiovascular disease (Roth et al, 1992a). 

2)  Combination imipramine and cognitive-behavioral therapy (CBT) was of limited value initially but prov
during maintenance therapy in patients with panic disorder. Patients with panic disorder randomly receiv
(n=77), imipramine alone (n=83), placebo alone (n=24), CBT with imipramine (n=65), or CBT alone (n=63
acute treatment phase. Thereafter, responders entered a 6-month maintenance phase. Patient response
following the 12- week acute treatment phase, the 6-month maintenance phase, and 6-months after ther
discontinuation; assessment tools included the Panic Disorder Severity Scale (PDSS) and the Clinical G
Scale (CGI). Initial imipramine doses were 10 milligrams (mg)/day slowly increased over 5 weeks to 200 
increased to 300 mg if symptoms continued. Following acute treatment, responses for the PDSS were 48
alone, 45.8% for imipramine alone, 21.7% for placebo alone, 60.3% for CBT with imipramine, and 57.1%
placebo. Both CBT alone and imipramine alone were significantly better than placebo (p=0.03 and p=0.0
however, combination therapy provided no greater response rate over each treatment alone (p not signif
during the acute phase, none of the therapies were significantly better than the others. Following mainten
responses on the PDSS were 39.5% for CBT alone, 37.8% for imipramine alone, 13% for placebo alone,
with imipramine, and 46.8% for CBT plus placebo. Responses on both the PDSS and the CGI were sign
imipramine versus placebo (p=0.02 for both) and CBT versus placebo (p=0.02, p=0.01, respectively). Us
combination therapy was significantly better than either CBT alone (p=0.04) and better than imipramine a
the CGI, combination therapy was only significantly better than imipramine alone (p=0.03) and not better
not significant). Following treatment discontinuation after the 6-month maintenance phase, the only statis
was the PDSS scores in the CBT group compared to the placebo group (p=0.05) (Barlow et al, 2000). 
3)  Maintenance treatment with imipramine had a significant protective effect against relapse in patients w
and agoraphobia. Patients who had shown an initial good and stable response to imipramine therapy ove
randomly received same-dose imipramine continuation (n=29) or placebo discontinuation (n=27). Patient
initial imipramine at a target dose of 2.25 milligrams/kilogram or discontinued their imipramine by decreas
25% each week (substituted with placebo). During this study, no patient received behavioral or cognitive 
a crisis-type intervention was needed. During the study, if relapse was confirmed the patient exited the st
defined as a worsening of their condition (measured as a 33% decline in the End- State Function scale s
accompanied by insistent requests for therapeutic action. After 12 months, the study population consiste
the imipramine group and 10 patients in the placebo group. This resulted in a 92.5% lower hazard rate of
imipramine as compared to placebo (Mavissakalian & Perel, 1999). 
4)  In a double-blind study, an 8-month therapy period for panic disorder with either alprazolam or imipra
(Rickels & Schweizer, 1998). Patients received alprazolam (n=37), imipramine (n=34), or placebo (n=35)
period of short-term treatment, a 6-month maintenance period, and then a 15-month follow-up period. Pa
alprazolam began at 1 milligram (mg) daily and were titrated up to 10 mg. Those receiving imipramine be
were increased to 250 mg. Alprazolam patients had notable reductions in panic attacks during the first 2 
while imipramine patients showed improvement over placebo patients after 3 to 4 weeks. Drop-out rates 
were 11% in the alprazolam group, 41% in the imipramine group, and 57% in the placebo group (p less t
alprazolam versus the other groups). In the remaining patients it was noted that tolerance developed to a
during the maintenance phase. After the 6-month maintenance phase, doses were titrated off over 3 wee
62% of the alprazolam and 26% of the imipramine groups were panic-free (p less than 0.01). During the 
patients could be treated with non-study medications. Regardless of medication, patients who completed
treatment were more likely to be panic-free than those who had dropped out, even if they received non-s
(85% versus 55%, p less than 0.01). Remission rates were higher in younger patients, those with a histo
or intense panic attacks, those with a lower initial phobia score, and those with an initial lower score of in
self-confidence, and passivity (Minnesota Multiphasic Personality Inventory Dependency Scale). 
5)  A comparison of cognitive therapy, applied relaxation, and imipramine found that at 3 months cognitiv
superior to both applied relaxation and imipramine therapy (Clark et al, 1994). At 6 months the cognitive 
imipramine treatment produced similar results and were better than applied relaxation. However, betwee
months of therapy, several of the imipramine patients relapsed while the patients treated with cognitive th
to do better than with imipramine and relaxation therapy. 

 
4.5.C.12   Posttraumatic stress disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Resulted in improvement in positive symptoms of post-traumatic stress disorder 
c)  Adult: 

1)  Imipramine treatment resulted in improvement in positive symptoms of post-traumatic stress disorder 
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patients (Burstein, 1984). Therapy was initiated at a low dose and increased over the following 7 days to
tolerable dose (mean 260 milligrams/day; range 50 to 350 mg/d). After 2 to 3 weeks of therapy, there wa
decrease in the severity of forced recollection, sleep and dream disturbances, and a cessation or reducti
Most avoidance items, eg, staying away from reminders of the event, trying not to talk about the event, a
remove it from their memory, did not decrease significantly in severity. Based on these results it would ap
IMIPRAMINE, in combination with psychotherapy, may be an effective treatment for patients. 
2)  Treatment of 3 patients with acute post-traumatic stress disorder (PTSD) with either DOXEPIN or IMI
in an improvement in PTSD symptoms (Blake, 1986). Whether or not tricyclic antidepressant therapy is s
equivalent, or inferior to psychotherapy or other means of treatment remains to be determined. 

 
4.5.C.13   Separation anxiety disorder of childhood 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence is inconclusive 
Recommendation: Pediatric, Class III 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Routine use of tricyclic antidepressants is not recommended for separation anxiety in children  
Behavioral therapy may be just as effective as imipramine 

c)  Pediatric: 
1)  The combination of imipramine and nonpharmacologic therapies (eg, parent management training, be
and family therapy) may improve subjective comfort, reduce anxiety and somatic symptoms in 70% of the
experiencing separation-anxiety disorder (Rancurello, 1985a). This disorder is associated with a high rate
recovery, therefore the routine use of tricyclic antidepressants is not recommended (Rancurello, 1985a). 
2)  Both IMIPRAMINE and placebo therapy were equally effective for separation anxiety. A small, double
placebo-controlled study was conducted with 21 children with separation anxiety disorder (Klein et al, 19
children were first given a month of vigorous behavioral treatment, then randomly assigned to IMIPRAMI
therapy for six weeks. Both treatments were approximately 50% effective. 

 
4.5.C.14   Sexual disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective in case reports only 
c)  Adult: 

1)  IMIPRAMINE may be useful, alone or in combination with LITHIUM, in the treatment of men with PAR
NONPARAPHILIC SEXUAL ADDICTIONS (Kafka, 1991). Two patients with sexual disorders improved fo
IMIPRAMINE therapy. Whether IMIPRAMINE and other antidepressants are useful in the treatment of al
paraphilias or nonparaphilic sexual addictions or just specific types remains to be determined. 

 
4.5.C.15   Sleep disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Used successfully in the treatment of NIGHT TERRORS, SOMNABULISM, NARCOLEPSY, and CATAP
c)  Adult: 

1)  IMIPRAMINE therapy (50 to 100 milligrams at bedtime) resulted in a dramatic reduction in frequency 
night terrors in 2 patients unresponsive to DIAZEPAM therapy (Cooper, 1987). 
2)  IMIPRAMINE therapy resulted in a significant reduction (242 +/- 156 to 142.8 +/- 120.1) in the total nu
episodes in 41.9% of the patients tested (Rubin et al, 1986). Based on these results it appears that IMIPR
may be an alternative form of therapy for some nonoverweight patients with negative ear, nose and throa
and for some patients who had not responded to weight reduction or ENT surgery. 
3)  A 62-year-old female had suppression of night terrors with IMIPRAMINE 50 milligrams at bedtime; 75
completely suppressed night terrors but caused daytime drowsiness (Beitman & Carlin, 1979). 

 
4.5.C.16   Trichotillomania 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence is inconclusive 
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Recommendation: Pediatric, Class IIb 
Strength of Evidence: Pediatric, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Used successfully in a case of trichotillomania and depression in a pediatric patient (Weller et al, 1989). 
 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Adinazolam 

Alprazolam 

Amineptine 

Amisulpride 

Amitriptyline 

Amoxapine 

Binedaline 

Brofaromine 

Bromocriptine 

Bupropion 

Buspirone 

Butylscopolamine 

Chlordiazepoxide 

Chlorprothixene 

Citalopram 

Clomipramine 

Clonazepam 

Delorazepam 

Desipramine 

Desmopressin 

Diazepam 

Dibenzepin 

Diclofenac 

Dothiepin 

Doxepin 
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Electroconvulsive therapy 

Encainide 

Flecainide 

Fluoxetine 

Fluvoxamine 

Gepirone 

Haloperidol 

Lithium 

Lofepramine 

Maprotiline 

Melitracen 

Methscopolamine 

Mianserin 

Milnacipran 

Moclobemide 

Moricizine 

Nefazodone 

Nomifensine 

Nortriptyline 

Paroxetine 

Phenelzine 

Reboxetine 

Ritanserin 

Rolipram 

Sertraline 

Sotalol 

Tranylcypromine 

Trazodone 
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Trimipramine 

Tryptophan 

Venlafaxine 

Viloxazine 

Zimeldine 

 
4.6.A   Adinazolam 

 
4.6.A.1   Depression 

a)  SUMMARY: In several small controlled studies, adinazolam has been as effective as imipramine in depres
including patients with melancholic depression. 
b)  Several controlled studies have reported the similar efficacy of adinazolam and imipramine in the treatmen
depressive disorder in outpatients (Amsterdam et al, 1986; Feighner, 1986). Equivalent efficacy has also bee
patients with more severe melancholic depression (Amsterdam et al, 1986). However, all studies have emplo
numbers of patients, lending themselves to a type II error. Larger studies of adequate duration, incorporating 
needed to adequately compare these two agents. In addition, compliance is always a problem in outpatient st
involving depressed patients. Either a well-controlled inpatient study or the use of serum drug levels in future 
required. 
c)  Adinazolam and imipramine had similar efficacy in the treatment of major depressive disorder, with or with
symptoms, in a double-blind study involving 43 outpatients (Amsterdam et al, 1986). Following a 1-week, sing
period, patients were randomized to receive either adinazolam 10 milligrams (mg) three times daily initially, in
mg by day 14 of treatment if needed, or imipramine 25 mg three times day initially, increasing up to 225 mg b
of therapy, if required. Hamilton Depression Rating (HDR) scores and clinical global impression scale scores 
similar efficacy of both agents; there was trend toward lower HDR scores in the imipramine group at week 12
improvement in the adinazolam group by week 1. Further analysis revealed the comparable efficacy of the 2 
with the more severe, melancholic, subtype of depression. Anticholinergic adverse effects of dry mouth, cons
blurred vision occurred more frequently in the imipramine group, as did lightheadedness, agitation and nervou
sedation or drowsiness was more prevalent in adinazolam patients. Mood swings into hypomania and worsen
were more frequent in the adinazolam group, with total episodes during study being 4 versus 1 and 3 versus 
Other adverse effects occurred to a similar degree in each group. 

 
4.6.B   Alprazolam 

Anxiety 

Depression 

Panic disorder 

 
4.6.B.1   Anxiety 

a)  A six-week, double-blind, parallel study was conducted in 60 patients with generalized anxiety disorder to 
efficacy of alprazolam and imipramine (Hoehn-Saric et al, 1988). After a three-week washout period, patients
divided and randomly assigned to alprazolam 0.5 milligram or imipramine 25 milligrams three times daily for s
the first week the dose of the medication could be increased by one capsule daily up to a maximum of 12 cap
the end of the study the average dose was for the alprazolam-treated group was 2.2 mg/day (0.5 to 6 mg/day
imipramine group 91 mg/day (25 to 200 mg/day). During the first two weeks, alprazolam was superior to imip
weeks both drugs were effective based on psychic and somatic parameters, but imipramine predominantly af
symptoms (eg, negative anticipatory thinking and dysphoria) as alprazolam was superior in attenuating soma
b)  Alprazolam and imipramine might be useful in the treatment of school refusal (school phobia); however, fu
need to be conducted to document their usefulness (Bernstein et al, 1991). 

 
4.6.B.2   Depression 

a)  Alprazolam was as effective as imipramine in the treatment of primary depression (Fabre & McLendon, 19
effective doses of alprazolam in the study were 2.6 milligrams daily in divided doses, as compared with 128.4
for imipramine. The onset of action with alprazolam was more rapid than that observed with imipramine; antid
were more evident with alprazolam during the first week of therapy. A similar incidence of side effects occurre
medication, with the main side effects being drowsiness, insomnia, nervousness, constipation and lightheade
alprazolam was reported to have less anticholinergic side effects (confusion, tachycardia, palpitations, dry mo
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retention). Imipramine was reported to cause fewer headaches than alprazolam. However, a detailed descrip
in these patients was not provided in this study. In addition, specific data regarding the onset of effects of eac
also not provided satisfactorily. More importantly, the patient population ("primary" depression) is unclear in th
difficult to evaluate which types of depression were being treated. 
b)  Alprazolam was compared with imipramine in a 6-week, double-blind study on 723 outpatients (Feighner, 
were selected with moderate to severe symptoms of a unipolar major depressive disorder of at least one mon
Patients were given imipramine 25 milligrams two or three times daily or alprazolam 0.5 milligram two to three
initially, followed by increases in doses at one-week intervals to a maximum of 4.5 mg alprazolam and 225 m
Both drugs were more effective than placebo in alleviating depression, with alprazolam being at least as effec
imipramine. Alprazolam was reported more effective in relieving somatic symptoms and the data suggested a
effect in some evaluated parameters, but the significance of this is questionable. Toxicity, primarily anticholine
was reported in patients receiving imipramine; drowsiness was the main side effect reported with alprazolam.
suggests benefits of alprazolam in the treatment of unipolar depression as defined by the Feighner Diagnosti
primary depression (similar to the DMS-III Criteria for major depression). However, this study was performed 
basis, and even the best blinding techniques are useless if patients are taking other medications. The authors
other psychotropic medications were not to be used except for "emergencies". Evaluation of drug response in
difficult at best, especially on an outpatient basis with several investigators doing the evaluation. Alprazolam m
antidepressant effects. 
c)  Alprazolam, imipramine, and a placebo were compared in a 6-week, double-blind study of 175 patients wi
depressive disorder (DSM-III) (Rickels et al, 1982a). Patients were randomly assigned to alprazolam (N=58), 
or placebo (N=57) therapy. Dosage increases were allowed during the course of treatment and the mean dos
and imipramine during the last 2 weeks of treatment were 3 milligrams/day and 150 milligrams/day, respectiv
indicate that alprazolam was more effective than imipramine and placebo therapy. However it should be note
placebo response rate was observed at 2 weeks (53% compared to 75% for alprazolam and 64% for imipram
placebo response rate may be attributed to the fact that a high percentage of the patient were of the anxious 
depression subtypes. (Note: The data supplied in the figure comparing clinical improvement over time on the 
drug therapy is for 171 different patients, which is interesting since only 153 patients completed at least 4 wee
No information is supplied regarding the study dropouts other than the fact that the dropout rates were not sig
between the 3 treatment groups.) Imipramine therapy was associated with a higher incidence of drowsiness a
alprazolam or placebo therapy. 
d)  The efficacy of alprazolam and imipramine were evaluated in the inpatient treatment of depressive illness 
1984). Patients were randomly assigned to either alprazolam or imipramine therapy. Dosage was individualiz
response. Patients receiving alprazolam therapy improved over the first 10 days of therapy and then reached
whereas the patients treated with imipramine continued to improve in vegetative and cognitive symptomology
examination of the HAM-D scale indicated that the initial improvements seen with alprazolam is predominantl
vegetative features of the illness. 
e)  Both drugs administered once daily were efficacious in the treatment of outpatients with major depressive 
(Mendels & Schless, 1986). Fifty percent of the alprazolam treatment group had a greater than 50% improvem
D scores, compared to the 38% success rate observed in the imipramine treatment group and 18% in the pla
groups. 
f)  Patients who can be classified as DSM-III - major depressive episode but fail to satisfy more restrictive crit
depression disorder appear to respond better to alprazolam therapy than imipramine therapy. Patients satisfy
criteria for primary depression also appear to tolerate and respond better to alprazolam therapy initially. Howe
appeared to be more efficacious during long term therapy. In addition, patients with biologic depression (eg, m
positive DST, and shortened REM latency) tended to respond better to imipramine therapy (Overall et al, 198
g)  An 8-week, double-blind, controlled study compared the efficacy of alprazolam (58 patients), diazepam (5
imipramine (63 patients), and placebo (61 patients) in 241 outpatients with a DSM-III diagnosis of major depre
was a washout period with all patients receiving placebo. Week 2 through 7, the patients received their assign
and during week 8 the dose of the medication was reduced by half for 3 days and discontinued for the remain
end of the study the mean daily doses were 143 milligrams imipramine, 3.1 milligrams alprazolam, 24 milligra
6.8 capsules of placebo. Attrition rates were significant, 23% by week 4 of treatment and 39% by week 6. By 
the study, 41% of the imipramine group had withdrawn, 23% of the alprazolam group, 44% of the diazepam g
the placebo group. The main reason given for attrition was side effects with the active compounds and ineffec
placebo. Alprazolam and imipramine were both significantly better than placebo in treating depression, but di
effective. The clinical effects of imipramine and alprazolam were equivalent, and overall the frequency of side
similar. Imipramine produced less drowsiness and more anticholinergic effects than both alprazolam and diaz
al, 1987a). 

 
4.6.B.3   Panic disorder 

a)  Summary: Alprazolam and imipramine appear to be equally efficacious in the treatment of panic disorder i
The onset of action is faster with alprazolam, but by the end of four weeks their effectiveness is similar (Ricke
1998)(Taylor et al, 1990; Rosenberg et al, 1991; Rosenberg et al, 1991a; Anon, 1992; Roth et al, 1992; Schw
Pollack et al, 1994). The decision to use imipramine over alprazolam should be based on patient-related char
concurrent depression, anxiety disorders, cardiovascular disease), potential drug interactions, and side effect
b)  In a double-blind study, an 8-month therapy period for panic disorder with either alprazolam or imipramine
(Rickels & Schweizer, 1998). Patients received alprazolam (n=37), imipramine (n=34), or placebo (n=35) duri
period of short-term treatment, a 6- month maintenance period, and then a 15-month follow-up period. Patien
alprazolam began at 1 milligram (mg) daily and were titrated up to 10 mg. Those receiving imipramine began 
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were increased to 250 mg. Alprazolam patients had notable reductions in panic attacks during the first 2 wee
imipramine patients showed improvement over placebo patients after 3 to 4 weeks. Drop-out rates during this
the alprazolam group, 41% in the imipramine group, and 57% in the placebo group (p less than 0.001 for alpr
other groups). In the remaining patients it was noted that tolerance developed to adverse effects during the m
After the 6-month maintenance phase, doses were titrated off over 3 weeks. At this point, 62% of the alprazo
the imipramine groups were panic-free (p less than 0.01). During the follow-up period, patients could be treat
medications. Regardless of medication, patients who completed 8 months of treatment were more likely to be
those who had dropped out, even if they received non-study medications (85% versus 55%, p less than 0.01)
were higher in younger patients, those with a history of more frequent or intense panic attacks, those with a lo
score, and those with an initial lower score of inadequacy, low self-confidence, and passivity (Minnesota Mult
Inventory Dependency Scale). 
c)  Seventy-nine patients were enrolled in a placebo controlled, double-blind trial comparing the efficacy and 
effects of imipramine, alprazolam, and placebo in patients with panic disorders (Taylor et al, 1990). Doses ran
alprazolam 1 to 8 milligrams/day and imipramine 30 to 270 milligrams/day. In terms of global improvement, th
with alprazolam or imipramine experienced significantly greater improvement than the placebo patients. Alpra
rapid onset of effect, but after four weeks of therapy no significant differences in efficacy were apparent betwe
and imipramine treated patients. Imipramine did have a number of significant effects on the cardiovascular sy
the heart rate was significantly increased at resting and standing, and the systolic and diastolic blood pressur
d)  Cerebrospinal fluid levels of homovanillic acid, 5-hydroxyindoleacetic acid, 3-methoxy-4-hydroxyphenylgly
somatostatin and beta-endorphin were measured in 12 patients with panic disorders who had been treated w
imipramine for seven months. Seven patients treated with alprazolam (mean dose 4.7 mg, range 2 to 6 mg) a
therapy. Four of the five imipramine-treated patients (mean dose 135 mg, range 100 to 150 mg) benefited. Ce
levels of the monoamine metabolites and neuropeptides remained unchanged during therapy in both treatme
were similar to levels measured in a control group, suggesting the antipanic activities of alprazolam and imipr
involve the monoamine or neuropeptide systems as was previously believed (Lepola et al, 1989). 
e)  A double-blind, placebo-controlled trial comparing the effects of imipramine and alprazolam in patients wit
revealed both agents were significantly more effective than placebo, however the patients treated with alpraz
fear than the patients in the imipramine and placebo groups after eight weeks of therapy (Taylor et al, 1990). 
f)  The Cross-National Collaborative Panic Study compared alprazolam, imipramine, and placebo in the treatm
disorder (Anon, 1992). The study used in this evaluation was a double-blind, placebo-controlled, multicenter s
1168 patients with a diagnosis of panic disorder based on DSM-III criteria. Prior to the start of drug treatment 
drugs were discontinued during a one- to two-week washout period. Patients were then randomly assigned to
alprazolam 1 milligram, imipramine 25 milligrams, or placebo (1 tablet). The initial starting dose was increase
alprazolam, 150 mg imipramine, and 6 placebo tablets by day 19. Subsequently the dosage could be adjuste
response. Formal psychotherapy and behavioral treatment sessions were to be avoided during the eight wee
Efficacy was assessed by using global improvement scores, a panic attach scale, phobia scale, frequency of 
anxiety, 14-item Hamilton Rating Scale for Anxiety, 21-item Hamilton Rating scale for Depression, and Hopki
self-rating scale. The treatment-cohort (anyone completing three weeks of therapy) consisted of 1010 patient
completed the entire eight-week study. Reasons for dropping-out were side effects (alprazolam 3.4%, imipram
placebo 3.1%), lack of efficacy (alprazolam 3.1%, imipramine 2.6%, and placebo 12.8%), treatment refusal (1
reasons (alprazolam 7%, imipramine 7.7%, and placebo 11.8%); percentage are expressed as the number of
divided by number of patients enrolled in that treatment group. Onset of therapeutic benefits was noted by we
alprazolam and week 4 with imipramine. By week 8 there was no difference between the alprazolam and imip
and both groups were statistically superior to placebo. 
g)  Alprazolam was more effective than imipramine and placebo on anticipatory anxiety and phobic symptoms
Scandinavian multicenter study in 41 patients with panic disorder (Andersch et al, 1991). Alprazolam had a m
action than imipramine on all symptoms. Patients receiving alprazolam had more drowsiness and those recei
had more anticholinergic effects. 
h)  In a study of 123 Scandinavian patients with panic disorder, alprazolam had an early effect on variables re
attacks, such as severity of spontaneous attacks and avoidance, whereas imipramine showed a more delaye
measures (Mellergard et al, 1991). 
i)  Patients with mild-to-moderate depression and panic disorder will respond equally to either alprazolam (av
milligrams/day) or imipramine (avg dose = 159 milligrams/day) therapy. Both drugs are more effective than pl
treatment of patients with mild-to-moderate depression and panic disorder (Keller et al, 1993). 

 
4.6.C   Amineptine 

 
4.6.C.1   Depression 

a)  A controlled, double-blind study compared the efficacy and safety of amineptine (100 to 200 milligrams (m
imipramine (50 to 100 mg/day) for two months in 33 patients who fulfilled the Diagnostic and Statistical Manu
(DSM-III) criteria for major depressive disorders. Amineptine produced steady improvement of the symptoms 
during treatment, according to the Hamilton (p = 0.001) and Montgomery and Asberg (p = 0.002) Depression 
Clinical Global Impression Scale (p = 0.002). Imipramine produced a significant improvement in the overall sc
less than 0.001). No statistical differences were found between the two drugs; depressive symptoms improve
of treatment for both amineptine and imipramine. The incidence of anticholinergic adverse effects with amine
lower than with imipramine (Mendis et al, 1989). 

 
4.6.D   Amisulpride 
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4.6.D.1   Dysthymia 

a)  A double-blind, parallel group study compared the efficacy of amisulpride 50 milligrams (mg) daily versus 
mg daily and placebo in the treatment of dysthymia. No significant difference was found between the two drug
whereas amisulpride showed a tendency to generate fewer adverse effects (Lecrubier et al, 1992). 
b)  A double-blind study, six months in duration, compared the therapeutic effects of amisulpride (50 milligram
imipramine (200 mg daily) and placebo (Boyer & Lecrubier, 1996). The active drugs differed significantly from
according to the Clinical Global Impression scale (CGI), Montgomery and Asberg Depressive Rating Scale (M
Scale for the Assessment of Negative Symptoms (SANS) global score. Difference in efficacy between the act
minimal. 

 
4.6.E   Amitriptyline 

 
4.6.E.1   Depression 

a)  Of 11 studies in which amitriptyline and imipramine were directly compared, 5 reported amitriptyline super
imipramine superior and 4 reported no difference between the 2 drugs in efficacy (Hutchinson & Smedberg, 1
1966; Snow & Rickels, 1964; Sandifer et al, 1965; Richmond & Roberts, 1964; Hordern, 1963; Burt, 1962). 
b)  In another study, imipramine (mean 157 milligrams/day) was compared with amitriptyline (mean 186 millig
post-psychotic depressed patients who were also receiving one of several neuroleptics (mean chlorpromazine
795 milligrams/day). Thirteen of 14 patients on imipramine improved, while 8 of 11 on amitriptyline improved 

 
4.6.F   Amoxapine 

 
4.6.F.1   Depression 

a)  SUMMARY: Clinical studies have demonstrated that amoxapine is at least as effective as imipramine in th
depression (Sathananthan et al, 1973b; Gelenberg et al, 1984; Wilson et al, 1977; Fabre, 1977; Holden et al,
Okerson, 1979; Bagadia et al, 1979; Takahashi et al, 1979; Dominguez et al, 1981; Rickels et al, 1981). Side
are comparable in type, frequency, and intensity to imipramine (Dugas & Weber, 1982; Kinney & Evans, 1982
b)  Maprotiline (mean, 165 mg daily) and amoxapine (mean, 230 mg daily) showed similar efficacy in the trea
moderate-to-severe depression in a 4-week, double-blind study involving 76 outpatients. Amoxapine is report
rapid onset of action than maprotiline as evidenced by a greater improvement at days 4 and 7 (Fabre, 1985). 
c)  Equivalent doses of amoxapine and imipramine were equally effective in depressed outpatients during 5- 
blind clinical trials (Rickels et al, 1981; Gelenberg et al, 1984). Amoxapine produced improvement in a 6-wee
study involving 90 depressed outpatients more rapidly than did imipramine; however, the dose of amoxapine 
milligrams/day) was double that of imipramine (105 milligrams/day) (Kiev & Okerson, 1979). 
d)  Imipramine and amoxapine were comparable in the treatment of depression in inpatients in a controlled st
mean doses of 165 milligrams daily was reported comparable with imipramine 175 milligrams daily in manage
depressive illness; however, the imipramine-treated patients had slightly more cardiovascular side effects. Am
patients reportedly had slightly more neurological toxicity (Ahlfors, 1981). 
e)  Amoxapine and imipramine were comparable in 90 adult outpatients with mixed depressive illnesses in a 6
controlled, double-blind study. Patients received amoxapine 145 to 265 milligrams daily (mean 235 mg) or im
milligrams daily (mean 122.5 mg). Amoxapine and imipramine were both significantly superior to placebo as d
the Hamilton Rating Scale for depression, Zung Self- Rating Scale, and Clinical Global Impression Scale sco
there were no significant differences between the 2 drugs (Fabre, 1977). 

4.6.F.2   Efficacy 
a)  Continuous Performance Test (CPT), a visual vigilance test, of amoxapine and imipramine show several d
performance and brain function (Buchsbaum et al, 1988). Amoxapine enhanced N120 amplitude in midline pa
parietal cortex. Both amoxapine and imipramine enhanced the P200 area, with amoxapine's greatest effect b
midline parietal locations. The clinical importance of these differences in brain activity remains to be determin

 
4.6.G   Binedaline 

 
4.6.G.1   Depression 

a)  Binedaline, a bicyclic antidepressant, was evaluated against imipramine therapy in the treatment of 50 hos
endogenously depressed patients (Faltus & Geerling, 1984). Patients were either treated with 150 mg/d of im
mg/d of binedaline in 3 equally divided doses. There was no psychiatric, clinical or statistical differences betw
treatment groups. Binedaline efficacy was slightly higher than imipramine utilizing the clinical global impressio
Frequency of side effects was less in the binedaline treatment group. 

 
4.6.H   Brofaromine 

 
4.6.H.1   Depression 

a)  Brofaromine is a selective and reversible monoamine oxidase inhibitor (MAOI). In addition, the drug may b
inhibitor. A comparison of brofaromine with imipramine was made in 216 outpatients with depression. Patient
assigned to brofaromine and imipramine therapy in a 2:1 ratio. Both medications were started at a daily dose 
milligrams. The average dose of medication at the end of eight weeks was brofaromine 93.1 mg/day and imip
mg/day. This phase of the study lasted eight weeks. Baseline HAMD scores were 29.4 in the brofaromine gro
imipramine group. At the end of the study period the HAMD scores were 9.34 and 12.31 (p=0.01), respective
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of adverse reactions was 27.8% in the brofaromine group (eg, headache, sleep disturbances, palpitation, nau
the imipramine group (eg, dryness of mouth accommodation disturbances, impaired vision, and sweating). Du
phases of the study only those patients receiving brofaromine were followed for up to 52 weeks. The lower HA
continued to be maintained, with the exception of a slight increase between weeks 28 to 36, and the drug was
(Moller & Volz, 1992). 

 
4.6.I   Bromocriptine 

 
4.6.I.1   Depression 

a)  No significant differences were observed in 33 outpatients with endogenous depression treated with eithe
imipramine. Sixteen patients received bromocriptine 10 to 60 milligrams (mg)/day (mean, 34 mg/day) and sev
received imipramine 75 to 250 mg/day (mean, 143 mg/day) for a period of 6 weeks. Based on the Hamilton ra
total score of the bromocriptine-treated patients decreased from 19.9 to 7.8 and the imipramine-treated patien
20.1 to 6.1. Side effects associated with bromocriptine included nausea, dizziness and headache and those s
imipramine included dryness of mouth, dizziness, and sweating. Although bromocriptine has an antidepressa
on anxiety, agitation, and insomnia are less pronounced than that of imipramine (Waehrens & Gerlach, 1981)
b)  Bromocriptine (15 milligrams (mg) daily) was as effective as imipramine (75 mg/day daily) in a 10-week, d
in patients with endogenous depression. However, only 9 patients were evaluated and more studies are nece
definite effects of the drug (Bouras & Bridges, 1982). 

 
4.6.J   Bupropion 

 
4.6.J.1   Depression 

a)  A meta-analysis of published studies between 1980 and 1990 comparing imipramine and bupropion in the
major depression indicates that both medications are equally effective (Workman & Short, 1993). 
b)  Bupropion and imipramine were equally efficacious in a double-blind, 5-week, multicenter trial in 63 elderly
patients (Branconnier et al, 1983a). Patients were given either bupropion 150 milligrams/day (18 patients), bu
450 milligrams/day (18 patients), imipramine 150 milligrams/day or less (18 patients), or placebo (9 patients).
treatment efficacy utilized depression and anxiety scales. All 3 drug treatment groups were more effective tha
7 to 35. 

4.6.J.2   Adverse Effects 
a)  Bupropion may be safer than imipramine in treating depressed patients with congestive heart failure (Roo
The cardiovascular effects of imipramine and bupropion were compared in 10 depressed patients with conge
Neither drug had an effect on left ventricular ejection fraction or left ventricular function. Hypotension, severe 
discontinuation, was a problem in 50% of the imipramine patients but did not occur with bupropion. 

 
4.6.K   Buspirone 

Depression 

Panic disorder 

 
4.6.K.1   Depression 

a)  Imipramine was more effective than placebo (p less than 0.01) while buspirone trended towards being mo
placebo (p less than 0.1) for the treatment of major depression in elderly outpatients. The 8-week, randomize
placebo-controlled study involved 177 patients aged 65 years and over. Beginning dosages were imipramine 
twice daily or buspirone 10 mg twice daily, increased to imipramine 25 mg three times daily and buspirone 10
daily after one week. If tolerated after the second week, imipramine was increased to 100 mg/day and buspiro
in divided doses. A daily maximum dose of 150 mg of imipramine and 60 mg of buspirone could be reached b
response, with the mean optimal dose of 89 mg/day for imipramine and 38 mg/day for buspirone. Following 8
treatment, moderate to marked global improvement occurred in 61% of buspirone patients, 70% of imipramin
42% of placebo patients (Schweizer et al, 1998). 

 
4.6.K.2   Panic disorder 

a)  A placebo-controlled, double-blind study of outpatients with panic disorder or agoraphobia with panic attac
any significant differences in total biweekly numbers of panic attacks, decreases in number of attacks, and ev
psychopathology and of global improvement over an eight-week period between patients treated with buspiro
placebo. All groups improved. The inconclusive results may have been due to a number of factors, including 
sizes, the episodic nature of the illness, a possible therapeutic effect of the diagnosis for the subjects (many o
diagnosed for the first time during the study), and the limited study duration (Pohl et al, 1989). Somewhat bett
seen for both active treatments in a study using higher doses (Robinson et al, 1988). 

 
4.6.L   Butylscopolamine 

 
4.6.L.1   Nocturnal enuresis 
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a)  Imipramine was significantly superior to butylscopolamine, which was no better than placebo in 14 childre
enuresis (Korczyn & Kish, 1979). Imipramine 10 or 20 milligrams was compared to butylscopolamine 10 or 20
investigators concluded that antimuscarinic activity is not sufficient to inhibit detrusor contraction and that ora
is not absorbed to any significant extent. 

 
4.6.M   Chlordiazepoxide 

 
4.6.M.1   Depression 

a)  Imipramine was more effective and better tolerated at assessments made at 4 weeks, 6 weeks, and 8 wee
with primary depression who completed a double-blind comparison of imipramine, chlordiazepoxide, and plac
1986). At the end of 2 weeks of therapy the therapeutic advantages associated with imipramine therapy were
apparent. By weeks 6 and 8, the imipramine- treated group had a marked superior therapeutic advantage in i
symptoms of depression, anxiety, anger-hostility, interpersonal sensitivity, and global improvement. Chlordiaz
an advantage in patients with sleep difficulties, but these patients did significantly worse on anger-hostility an
sensitivity. 

 
4.6.N   Chlorprothixene 

 
4.6.N.1   Depression 

a)  Imipramine 75 to 225 milligrams/day and chlorprothixene 45 to 135 milligrams/day had comparable efficac
double-blind, randomized, crossover study involving 32 patients with depressive disorders. The investigators 
both drugs were equally efficacious and safe, although the side effect profiles varied (Lodge-Patch et al, 1967

 
4.6.O   Citalopram 

 
4.6.O.1   Depression 

a)  Unpublished studies involving small numbers of patients suggest the comparable efficacy of imipramine a
depression, although imipramine has tended to be more effective in improving sleep disturbances (Milne & G
well-controlled comparisons of these agents are needed. 

 
4.6.P   Clomipramine 

Depression 

Obsessive-compulsive disorder 

 
4.6.P.1   Depression 

a)  Clomipramine was as effective as imipramine in treating depression in 24 patients during a 44-day, random
blind study (McClure et al, 1973). The patients were diagnosed with psychotic depression independently by 2
imipramine or oral clomipramine was administered 3 times daily in 50 milligrams doses. Throughout the study
assessments using the Hamilton Depression Rating Scale and the Beck Depression Inventory demonstrated 
reduction in depression from baseline for both drugs; however, a significant difference in antidepressant effec
could not be seen. Minor and transient anticholinergic adverse effects were noted in all patients and included
mouth, increased sweating, hand tremor, and dizziness. Three patients dropped out of the study, but none of 
adverse effects. 

 
4.6.P.2   Obsessive-compulsive disorder 

a)  SUMMARY: Clomipramine is superior to imipramine in the treatment of obsessive-compulsive disorder. 
b)  Oral clomipramine was slightly superior to oral imipramine in improving symptoms of obsessive-compulsiv
(Volavka et al, 1985). A 12-week, double-blind study of 23 patients according to DSM-III with secondary depr
was conducted to compare the 2 drugs. Both drugs were started at 50 milligrams/day; this was gradually incre
mg/day as tolerated. Seven patients did not complete the study: 4 because of adverse effects (2 from each g
of unsatisfactory therapeutic response with imipramine, and 1 for no apparent reason. Both drugs produced im
depressive symptoms; however, only clomipramine demonstrated improvement in obsessive symptoms when
baseline. Typical anticholinergic adverse effects were experienced by both treatment groups with no significa
between the two. It is difficult to accurately evaluate the clinical response in this study because of the small n
and the methods used for statistical analysis. 
c)  Both oral clomipramine and oral imipramine were effective in improving symptoms in obsessive-compulsiv
who met DSM-III criteria (Mavissakalian et al, 1985). The study was a 12-week, double-blind trial that compar
clomipramine and imipramine in treating obsessive-compulsive disorders. Both drugs were begun at 25 to 50
this was increased to 300 mg/day as tolerated. At the end of the trial, the mean daily dose of both drugs was 
clomipramine-treated patients and 2 of 5 imipramine-treated patients were classified as responders. For both
improvement in depression was evident at 4 weeks, while maximal improvement in obsessive-compulsive sym
seen until 8 weeks. The responders also had higher pretreatment depression scores than did nonresponders
corresponded with the results of another study (Marks et al, 1980). Because of the small sample size, differen
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efficacy between clomipramine and imipramine could not be determined. 
d)  The relationship between the antiobsessional and antidepressant effects of tricyclic drugs was studied in p
compulsive disorder. Study 1 consisted of a controlled 12-week trial with clomipramine (n=7) and placebo (n=
analyzed the pooled data from 15 uniformly selected patients who were treated with either clomipramine or im
Although the antiobsessional and antidepressant effects of the drugs covaried, antidepressant action was not
antiobsessional effects. Clomipramine, and probably imipramine, possess specific antiobsessive effects that a
partially independent of the antidepressant effects (Mavissakalian et al, 1985). 

 
4.6.Q   Clonazepam 

 
4.6.Q.1   Panic disorder 

a)  Preliminary results from an ongoing double blind study comparing imipramine and clonazepam in the treat
disorders in twelve patients have been reported (Svebak et al, 1990). Six patients received imipramine and si
clonazepam, and all were treated for a total of six months. Clonazepam treated patients required an average 
(range 1 to 3 mg/day) to achieve relief of symptoms; imipramine patients required 62.5 mg/day) (range 25 to 
During the final four months of the study no patients required more than 2 mg/day of clonazepam or 50 mg/da
Over the course of the first two weeks of treatment a substantial drop in the incidence of panic attacks occurr
Mean scores in global improvement were significantly improved in both groups, as were patients assessed sc
physician assessed scores. These early results demonstrate the efficacy of both imipramine and clonazepam
panic disorders. 

 
4.6.R   Delorazepam 

 
4.6.R.1   Anxiety 

a)  Delorazepam 3 to 6 milligrams (mg) was compared to imipramine 50 to 100 mg/day and paroxetine 20 mg
weeks in 81 patients with generalized anxiety disorders according to DSM-IV criteria. Delorazepam produced
improvement in anxiety ratings during the first two weeks of treatment, but both paroxetine and imipramine we
by the fourth week of treatment. At study end, reduction of at least 50% in the Hamilton Rating Scale for Anxi
reported in 55% of the delorazepam patients, compared with 68% and 72% for paroxetine and imipramine, re
Delorazepam affects predominantly somatic symptoms, whereas paroxetine and imipramine affect psychic sy
al, 1997a). 

 
4.6.S   Desipramine 

 
4.6.S.1   Depression 

a)  Desipramine has been evaluated in comparison with imipramine with most open or double-blind trials indic
drugs are equally effective with similar time of onset and side effects and that no significant differences or adv
apparent with either drug (Rose & Westhead, 1964; Waldron & Bates, 1965; Lafave et al, 1965; St Jean et al
& Maxwell, 1967; Rose & Westhead, 1967). However, other limited data indicates that imipramine may be su
being more active (Edwards, 1965; Heller et al, 1971) or, conversely, that desipramine has the advantage of f
and earlier clinical response (Agin et al, 1965). 

 
4.6.T   Desmopressin 

 
4.6.T.1   Nocturnal enuresis 

a)  Patients treated with oral imipramine followed by intranasal desmopressin therapy (n=28) experienced add
compared to those who received desmopressin followed by imipramine (n=29) in an open label, cross-over st
with nocturnal enuresis (Vertucci et al, 1997). Following a 2 week observation period, patients were randomiz
either desmopressin 30 micrograms per day (mcg/day) (3 puffs per nostril) for 3 weeks followed by oral imipra
milligrams per kilogram (mg/kg) for 3 weeks followed by 2 more weeks of follow up, or imipramine therapy firs
desmopressin. Both patient groups experienced significant reductions in the number of wet nights in the first 3
compared to the first observation period (p value not specified). Irrespective of which agent was administered
desmopressin therapy significantly increased the number of dry nights per week compared to imipramine (p le
Overall, desmopressin was associated with 20% wet nights while imipramine was associated with 37% wet n
up, patient who received desmopressin last had fewer weekly wet nights than those who received imipramine
suggest the results of this study indicate desmopressin is long acting and is safe for long-term treatment of no
Both agents were well tolerated with few adverse events reported. One imipramine patient experienced pallor
and cold extremities. One desmopressin patient reported inflammation of nasal mucosal. 

 
4.6.U   Diazepam 

 
4.6.U.1   Depression 

a)  An 8-week, double-blind, controlled study compared the efficacy of alprazolam (58 patients), diazepam (59
imipramine (63 patients), and placebo (61 patients) in 241 outpatients with a DSM-III diagnosis of major depre
was a washout period with all patients receiving placebo. Week 2 through 7, the patients received their assign
and during week 8 the dose of the medication was reduced by half for 3 days and discontinued for the remain
end of the study the mean daily doses were 143 mg imipramine, 3.1 mg alprazolam, 24 mg diazepam, and 6.
placebo. Attrition rates were significant, 23% by week 4 of treatment and 39% by week 6. By the completion o
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of the imipramine group had withdrawn, 23% of the alprazolam group, 44% of the diazepam group, and 40% 
group. The main reason given for attrition was side effects with the active compounds and ineffectiveness wit
Alprazolam and imipramine were both significantly better than placebo in treating depression, but diazepam w
The clinical effects of imipramine and alprazolam were equivalent, and overall the frequency of side effects w
Imipramine produced less drowsiness and more anticholinergic effects than both alprazolam and diazepam (R
1987). 

 
4.6.V   Dibenzepin 

 
4.6.V.1   Depression 

a)  Dibenzepin and imipramine are both well tolerated and equally effective in the treatment of depression. In 
comparative trial, depressed patients (n=22) were administered either dibenzepin (160 milligrams (mg) three 
imipramine (50 mg three times daily) for 4 weeks. Both drugs were effective and no significant differences we
patients taking dibenzepin and those taking imipramine (Fielding, 1969). 

 
4.6.W   Diclofenac 

Cancer pain 

Depression 

 
4.6.W.1   Cancer pain 

a)  In a 1-week study, diclofenac plus placebo was as effective as diclofenac plus imipramine or diclofenac pl
cancer pain. This double-blind study enrolled 180 patients who were randomly assigned to receive diclofenac
(mg) 4 times daily with placebo, diclofenac with imipramine 10 or 25 mg 3 times daily (determined by patient 
greater than 65 years), or diclofenac with codeine 40 mg 4 times daily. Efficacy was assessed at baseline and
100 millimeter(mm) visual analogue scale (VAS) (0=no pain; 100=worst possible pain); patients with acceptab
continued treatment for the remainder of the study. Significant differences were NOT detected between the 3
Results of this study are limited by the short duration of treatment which may have been insufficient to detect 
of imipramine, lack of dose titration for codeine, concomitant use of morphine in 30 patients, and inclusion of 
different cancer pain etiologies. Additional studies which address the limitations of this study are needed (Min

 
4.6.W.2   Depression 

a)  Diclofensine is a isoquinoline derivative, structurally similar to nomifensine, that is a potent inhibitor of 5-hy
dopamine, and norepinephrine reuptake (Capponi et al, 1985). In a double-blind comparison with imipramine
dose = 65 milligrams/day) and high dose (average dose = 97.6 milligrams/day) diclofensine therapy was show
effective as imipramine therapy (average dose = 102.9 milligrams/day) during the 6-week study period. Durin
weeks of therapy diclofensine therapy was more effective, but by the completion of the 6-week study period t
difference between the treatment groups. Whether or not a difference in onset of action would have been obs
initial doses of imipramine were used is unknown. Diclofensine therapy was better tolerated than the imipram
even if higher doses of imipramine were used it would have resulted in an even higher incidence of side effec

 
4.6.X   Dothiepin 

 
4.6.X.1   Depression 

a)  Dothiepin and imipramine appear to be equally efficacious in the treatment of depression. In a double-blin
patients with existing depression received either dothiepin or imipramine. Therapy was initiated with 25 milligr
which was increased to a maximum of 250 milligrams/day based on clinical response. Although both dothiepi
groups showed similar improvement, dothiepin was associated with fewer adverse effects, including dry mout
(Eilenberg, 1980). Similar results were seen in another study (Sheth et al, 1979). 

 
4.6.Y   Doxepin 

 
4.6.Y.1   Depression 

a)  Imipramine may be slightly more effective than doxepin in the treatment of depression. Ninety-nine patient
depression received imipramine 100 to 200 milligrams/day or doxepin 100 to 200 milligrams/day for 4 weeks 
study. Imipramine was superior in 24 of 27 parameters. Imipramine was shown to be superior to doxepin in im
symptoms of anxiety/depression; global evaluations showed improvement in 39 of 48 (81%) of imipramine pa
49 (69%) of doxepin patients (Finnerty et al, 1978). 
b)  In a study involving 79 patients, a higher socioeconomic status and shorter duration of illness were indicat
response to imipramine, whereas a higher response rate to doxepin was found in male patients (Finnerty & G
c)  Amitriptyline was superior to imipramine and doxepin in relation to their effects on interpersonal learning in
inpatients (Gillis, 1981). All subjects performed better, according to quantitative indices of learning tasks, than
received antipsychotic or neuroleptic drugs but no antidepressants. Amitriptyline patients scored significantly 
imipramine or doxepin patients. 
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d)  No significant differences in overall efficacy of the 2 drugs was reported in one study (Kimura, 1972), but d
mg daily was superior to imipramine 150 mg daily in neurotic depression, whereas imipramine appeared to be
doxepin in endogenous depression (Pinder et al, 1977a). 
e)  Similar antidepressant effects of doxepin and imipramine were reported; however, imipramine had a more
action. Doxepin appeared to have more sustained effects (Hasan & Akhtar, 1971). 

4.6.Y.2   Efficacy 
a)  In elderly patients doxepin produces less orthostatic effects than imipramine (10.5 mmHg vs 25.9 mmHg).
effect observed with imipramine was weakly related to dose and did not correlate with pretreatment orthostati
with duration of treatment (Neshkes et al, 1985). 

 
4.6.Z   Electroconvulsive therapy 

 
4.6.Z.1   Depression 

a)  A double-blind, randomized, controlled trial compared electroconvulsive therapy (ECT) with imipramine the
patients suffering from depression (Gangadhar et al, 1982). Group I received modified bilateral ECT using thi
250 mg, succinylcholine 20 to 30 mg, and atropine 0.65 mg during the procedure. ECT was administered eve
during the first 2 weeks for a total of 6 treatments and then once a week for the next 2 weeks. Following this p
maintenance ECTs were administered in the next 8 weeks. During the course of this treatment the patients re
identical to the imipramine group. Group II received imipramine 75 milligrams/day during week one and 150 m
second through the eleventh week. The dose was reduced to 75 mg/day during the twelfth week. During the c
each patient received a simulated course of ECT therapy at the same frequency as the ECT-treated group. T
patients completed the study period (5 patients in the ECT group and 3 patients in the imipramine group were
the study during the first 6 weeks). Both treatments produced equally significant improvement which was mai
6-month follow-up period. The rate of improvement was quicker in those patients receiving ECT therapy. ECT
fewer side effects than imipramine therapy. There was no lasting organic brain dysfunction associated with th
previously thought. 

 
4.6.AA   Encainide 

 
4.6.AA.1   Cardiac dysrhythmia - Myocardial infarction with complication, Post 

a)  Encainide and flecainide were more effective in suppressing ventricular arrhythmias than moricizine, imipr
placebo during the dose titration phase of a 1-year, multicenter, randomized, double-blind, placebo-controlled
patients (Anon, 1988a). Patients were eligible for this study if they had an acute myocardial infarction within 6
entrance to the study, were less than 75 years of age and demonstrated either an average of 10 or more ven
complexes (VPCs) per hour, or 5 or more episodes of unsustained ventricular tachycardia during a 24-hour a
recording. The total daily doses of the study drugs were encainide 105 to 180 milligrams, flecainide 200 to 40
150 to 375 milligrams, and moricizine 600 to 900 mg. Efficacy was defined as 70% or more suppression in VP
more than 90% suppression of runs of VPC when compared with baseline. The efficacy rates were 83% for fl
encainide, 66% for moricizine, 52% for imipramine, and 37% for placebo during the dose titration phase of the
incidence of adverse effects was 49% for encainide, 55% for flecainide, 67% for imipramine, 64% for moricizi
placebo. Imipramine was the drug most associated with patient withdrawal due to adverse effects. This study
VPC suppression efficacy at the 1-year follow-up. 

 
4.6.AB   Flecainide 

 
4.6.AB.1   Cardiac dysrhythmia - Myocardial infarction with complication, Post 

a)  Encainide and flecainide were more effective in suppressing ventricular arrhythmias than moricizine, imipr
placebo during the dose titration phase of a 1-year, multicenter, randomized, double-blind, placebo-controlled
patients (Anon, 1988). Patients were eligible for this study if they had an acute myocardial infarction within 6 t
entrance to the study, were less than 75 years of age and demonstrated either an average of 10 or more ven
complexes (VPCs) per hour, or 5 or more episodes of unsustained ventricular tachycardia during a 24-hour a
recording. The total daily doses of the study drugs were encainide 105 to 180 milligrams, flecainide 200 to 40
150 to 375 milligrams, and moricizine 600 to 900 mg. Efficacy was defined as 70% or more suppression in VP
more than 90% suppression of runs of VPC when compared with baseline. The efficacy rates were 83% for fl
encainide, 66% for moricizine, 52% for imipramine, and 37% for placebo during the dose titration phase of the
incidence of adverse effects was 49% for encainide, 55% for flecainide, 67% for imipramine, 64% for moricizi
placebo. Imipramine was the drug most associated with patient withdrawal due to adverse effects. This study
VPC suppression efficacy at the 1-year follow-up. 

 
4.6.AC   Fluoxetine 

 
4.6.AC.1   Depression 

a)  SUMMARY: Fluoxetine has been as effective as imipramine in the treatment of depression, while producin
incidence of side effects. Overall cost of therapy, clinical efficacy, and patient quality of life have been shown 
after six months of treatment. 
b)  In a double-blind, randomized, parallel group study, fluoxetine was better tolerated although not more effe
imipramine in the treatment of major depression with atypical features. A total of 154 patients (age 18 to 65 y
DSM-IV criteria for major depression for at least 1 month and also met the Columbia criteria for atypical depre
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randomized to receive fluoxetine, imipramine, or placebo for 10 weeks. Fluoxetine was administered as 20 m
for 4 weeks, 40 mg daily for week 5, and 60 mg daily for the remaining weeks. Imipramine was administered 
the first week, increasing by 50 mg/day each week until a maximum of 300 mg daily was reached. Mean daily
of the study were 51.4 mg/day for fluoxetine and 204.9 mg/day for imipramine. Fluoxetine and imipramine did
one another based on the Clinical Global Impression (CGI) scale improvement scores following 10 weeks of t
Fluoxetine and imipramine were significantly more effective than placebo in the intention-to-treat (p less than 
respectively) and completer groups (p less than 0.03 and 0.001, respectively). Imipramine-treated patients de
significantly higher dropout rate than fluoxetine-treated patients (p=0.04). In the intention-to-treat group, depre
measures including the 17-item and 28-item Hamilton Depression Rating Scale and Patient Global Improvem
no differences between fluoxetine and imipramine and a consistent clinical benefit of both treatment groups c
placebo. Adverse effects significantly more common for imipramine than for fluoxetine included dry mouth (81
respectively), somnolence (42% versus 24%, respectively), and dizziness (44% versus 25%, respectively); co
pain occurred at a significantly higher incidence in fluoxetine- versus imipramine-treated patients (McGrath et
c)  For the initial treatment of depression, imipramine and fluoxetine are equivalent in terms of overall treatme
and quality of life. In a randomized, controlled trial, patients with newly diagnosed depression (n=536) were p
fluoxetine or a tricyclic antidepressant (imipramine or desipramine) and assessed at 1, 3, and 6 months for bo
antidepressant regimen as measured by the Hamilton Depression Rating Scale and the Hopkins Symptom C
of life. Drug cost and total health care costs were also measured. Clinical efficacy and quality of life were sim
two groups; however, patients treated with fluoxetine had fewer adverse effects, were less likely to require a c
medication, and had less outpatients visits. Although drug costs were higher, total treatment costs were slight
fluoxetine group; however, this difference was not statistically significant (Simon et al, 1996). 
d)  Controlled studies have demonstrated that oral fluoxetine in doses of 40 to 80 milligrams daily is as effect
150 to 250 milligrams daily in the treatment of major depression (Cohn & Wilcox, 1985; Stark & Hardison, 198
1987a). Fluoxetine was as effective as imipramine doses of 150 to 300 milligrams/day (Byerly et al, 1988). Ho
report (Bremner, 1984), fluoxetine was reported superior to imipramine in several depression scales in a 5-we
study involving 40 depressed outpatients. In all studies, the incidence of side effects (anticholinergic effects, d
drowsiness, dry mouth, cardiovascular effects) was less with fluoxetine as compared with imipramine; fluoxet
associated with a greater incidence of anxiety or nervousness, insomnia, and excessive sweating. In another
sweating (as well as nausea) was higher with fluoxetine than imipramine (Stark & Hardison, 1985). Of signific
has occurred during fluoxetine therapy, as compared to generally no change in body weight or increases in w
imipramine. The onset of antidepressant action of each drug has been similar, generally within one week. 
e)  Imipramine and fluoxetine had similar efficacy in multicenter, double-blind, placebo-controlled, outpatient s
the treatment of major depressive disorder (Stark & Hardison, 1985). Five hundred forty patients were random
receive either fluoxetine 60 to 80 milligrams daily, imipramine 150 to 300 milligrams daily (the majority of patie
Patients were treated for up to 6 weeks in double-blind fashion. Imipramine and fluoxetine were both superior
measures (Hamilton Psychiatric Rating Scale for Depression total, Raskin Severity of Depression Scale, Clin
Impressions Severity of Illness Scale, Global Improvement and secondary symptom measures). Fluoxetine a
were similarly effective on all general measures of improvement. Anorexia and nausea occurred to a significa
in fluoxetine-treated patients; constipation, dizziness, drowsiness, dry mouth, somatosensory disturbances, a
sweating were reported more frequently with imipramine. 
f)  The efficacy and safety of fluoxetine and imipramine was compared in 40 depressed outpatients in a doub
parallel trial (Bremner, 1984). Fluoxetine was given in doses increasing from 20 to 40 milligrams daily, then to
daily, during the first week; imipramine doses were increased from 75 to 100 milligrams daily, then to 125 mil
During the second and third weeks, the maintenance dose of each drug was determined, with fluoxetine bein
up to 80 milligrams daily and imipramine up to 300 milligrams daily. During the fourth and fifth weeks of the st
maintenance dose was achieved; the maintenance dose for most fluoxetine patients was 60 milligrams daily, 
milligrams daily for imipramine. Fluoxetine was reported superior to imipramine in the total Hamilton Psychiat
Depression, as well as the HAM-D scales for anxiety/somatization, retardation and sleep disturbance. Fluoxe
reported more beneficial than imipramine in the Raskin Severity of Depression Scale and Covi Anxiety Scale.
HAM-D total score, and the Raskin and Covi scales, fluoxetine was statistically superior to imipramine only du
of the study (week 5). The Clinical Global Impressions demonstrated the superiority of fluoxetine over imipram
depression but not global improvement. Weight loss (average, 3.8 pounds) occurred with fluoxetine during tre
increase in weight being seen with imipramine (average, 0.7 pounds). Heart rate increased significantly with i
compared to slight decreases with fluoxetine. Blood pressure decreased with fluoxetine as compared with inc
imipramine, and fluoxetine was associated with a lesser degree of gastrointestinal disturbances, dizziness, an
mouth occurred in one of 20 fluoxetine patients and in 9 of 20 imipramine-treated patients, with nervousness 
fluoxetine-treated patients and in two imipramine-treated patients. 

 
4.6.AD   Fluvoxamine 

 
4.6.AD.1   Depression 

a)  SUMMARY: Fluvoxamine and imipramine appear to be equally efficacious in the treatment of depression 
1987; Guelfi et al, 1983; Guy et al, 1984; Itil et al, 1983); (March, 1990)(Lydiard et al, 1989). 
b)  Fluvoxamine demonstrated a trend toward superiority over imipramine in treating 63 patients with major d
4- to 6-week, randomized, placebo-controlled, double-blind study (Lapierre et al, 1987). All drugs were started
milligrams/day, and were gradually increased to a maximum of 300 mg/day. The mean daily dose of fluvoxam
of the study was 207 mg, and 192 mg for imipramine. At the end of the study, the total Hamilton Rating Scale
(HAM-D) score had decreased by 75%, 55%, and 6% in the fluvoxamine-, imipramine-, and placebo-treated g
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respectively. At the end of the study there were 8, 3, and 1 responders from the fluvoxamine, imipramine, and
respectively. Only 1 patient in each active treatment group withdrew from the study because of adverse effec
c)  Fluvoxamine was comparable to imipramine in antidepressant activity during a 4-week, double-blind, mult
151 patients (Guelfi et al, 1983). Drug therapy was administered in twice daily dosing in the range of 100 to 3
for fluvoxamine and 50 to 200 milligrams daily for imipramine. At the end of the study there was a mean impro
Hamilton Rating Scale for Depression (HAM-D) of 67.2% in the fluvoxamine-treated group and a 62.1% impro
imipramine-treated group. A similar improvement was detected with both drugs on the Clinical Global Impress
end of the study, the mean daily dose of fluvoxamine was 221 mg and 112 mg for imipramine. A total of 37 pa
from the study prematurely; 19 on fluvoxamine and 18 on imipramine. The reasons for early withdrawal appea
between both drugs. 
d)  Fluvoxamine and imipramine were comparable in efficacy for the treatment of depression in 36 patients di
unipolar or bipolar depression during a 4- to 6-week, randomized, double-blind study (Guy et al, 1984). Both m
administered at bedtime with a maximal dosage range between 150 to 225 milligrams/day. In the unipolar de
fluvoxamine-treated patients, 92% were judged "improved" at the end of the study compared to 81% of the im
However, the imipramine-treated group appeared to have a higher percent of patients rated as "much" or "ve
improved, 75% compared to 54% of the fluvoxamine group. 
e)  A double-blind comparative study of fluvoxamine and imipramine was carried out in 20 outpatients with de
Patients received randomly-assigned medication over a 4-week period in a dosage range of 50 of 300 mg giv
doses. There was a significant symptom severity reduction in both groups at the end of 4 weeks, and fluvoxa
effective than imipramine in reducing suicidal ideas and anxiety/somatic symptoms. Anticholinergic-type adve
predominated for imipramine and gastrointestinal effects for fluvoxamine (Gonella et al, 1990). 
f)  In a 6-week, double-blind, placebo-controlled, variable-dose study assessing the comparative antidepressa
fluvoxamine (FLU), imipramine (IMI), and placebo (PBO), 45 patients with major depressive disorder were ev
response and side effects. Dosage ranged between 100 to 300 milligrams/day for active medications. No stat
differences between either the FLU (N=17) and PBO or the FLU and IMI groups were found. Side effects wer
three groups: IMI(N=18): constipation (83%), dry mouth (55%), and sweating, dizziness, and nausea, all 39%
diarrhea, headache, dry mouth, all 41%, nausea (35%), and flatus (29%). PBO(N=18): pruritus (29%, nausea
(18%), asthenia and somnolence, both 12%. This study revealed a high placebo response, with a 50% impro
Thus, it is difficult to show differences from active medication unless the study is carried out for a longer time.
numbers of patients are too small to detect a true difference. Second, patients seemed to either respond or n
while the response to IMI appeared to be more graded. This may reflect a subgroup of depressed patients tha
serotonin-deficient type of depression (Lydiard et al, 1989). 
g)  Other double-blind, placebo-controlled studies comparing imipramine and fluvoxamine have only demonst
improvement in depression with either drug when compared with placebo (Dominguez et al, 1985; Norton et a

4.6.AD.2   Adverse Effects 
a)  SUMMARY: Fluvoxamine produces less cardiovascular and anticholinergic adverse effects than imipramin
nausea and vomiting are more common with fluvoxamine therapy (Benfield & Ward, 1986; Roos, 1983; Salet
et al, 1993). 
b)  Adverse effects data was pooled from the results of 10 double-blind, placebo-controlled trials comparing f
(n=222) with imipramine (n=221) (Benfield & Ward, 1986). Anticholinergic effects such as dry mouth, dizzines
sweating, and abnormal accommodation were much more prevalent in patients receiving imipramine. Nausea
only adverse effect to be much more prevalent in the fluvoxamine-treated patients. 
c)  The cardiac effects of tricyclic antidepressants were compared with fluvoxamine. The major cardiac adver
observed with tricyclic antidepressants include postural hypotension, heart rate increase, and slight prolongat
intraventricular conduction time and QT interval. The only cardiac effect observed with fluvoxamine was a sta
clinically, significant slowing of heart rate (Roos, 1983). 
d)  Fluvoxamine produced less psychomotor impairment than imipramine. Fluvoxamine was superior to imipr
milligrams in regards to concentration, reaction time, mood, psychomotor activity, and affectivity. Following th
fluvoxamine 75 milligrams to 10 healthy volunteers, psychometric tests demonstrated a tendency towards an 
psychomotor activity, concentration, attention, after-effect, and mood and a significant increase in critical flick
frequency when compared to placebo (Saletu et al, 1980). 

 
4.6.AE   Gepirone 

 
4.6.AE.1   Depression 

a)  Gepirone extended-release 10 to 60 mg daily was only marginally superior to placebo at some time points
and tended to be less effective than imipramine 50 to 300 mg daily in one double-blind study involving patient
depression (Feiger, 1996). 

 
4.6.AF   Haloperidol 

 
4.6.AF.1   Schizophrenia 

a)  Haloperidol was compared with placebo, chlorpromazine, diazepam, and imipramine as prophylactic agen
relapse of schizophrenic patients. At the end of the three-year trial, haloperidol and chlorpromazine significan
remission as compared to the other three treatments. Daily doses of haloperidol were 3 milligrams; chlorprom
75 mg (Nishikawa et al, 1982). 

 
4.6.AG   Lithium 

Page 140 of 186MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.28, page 140

Case 3:09-cv-00080-TMB     Document 78-34      Filed 03/24/2010     Page 140 of 186



 
4.6.AG.1   Depression 

a)  Lithium was more effective in the treatment of unipolar and bipolar depression in 63 female in-patients in a
controlled study. The patients received either lithium in doses producing serum levels of 0.8 to 1.2 mmole/L o
milligrams/day in divided doses. Improvement occurred more quickly with imipramine (between days 1 and 8)
(days 8 to 22); however, all patients treated with lithium improved, but not all imipramine-treated patients did s
1979). 

 
4.6.AH   Lofepramine 

 
4.6.AH.1   Depression 

a)  A meta-analysis of 7 studies comparing lofepramine (n=372) with imipramine (n=372) concluded that lofep
comparable with imipramine in efficacy and superior in tolerance (Kerihuel & Dreyfus, 1991). Overall, there w
difference between the number of lofepramine-treated patients (64%) and imipramine-treated patients (58%) 
during the trials that ranged from 4 to 8 weeks. Significantly fewer patients reported side effects with lofepram
imipramine (55% vs 68%; p less than 0.0001). Lofepramine doses ranged from 25 to 225 milligrams/d, and im
ranged from 25 to 150 milligrams/d. 
b)  Lofepramine is a tricyclic antidepressant that is structurally similar to imipramine, but has an improved lipo
et al, 1982). 
c)  Lofepramine and imipramine had similar efficacy in a randomized, double-blind, placebo-controlled clinica
al, 1982). Of the 139 patients initially enrolled in the study, 89 completed the full 6 weeks of treatment (34 lofe
imipramine, and 21 placebo). Dropout rates for the lofepramine and imipramine group were similar when com
treatment failures and side effects. There was a significantly high placebo dropout rate, with the majority of pa
out due to a lack of clinical efficacy. Lofepramine and imipramine were both significantly better than placebo i
primary depression. There was no significant difference between the imipramine and lofepramine group with 
Lofepramine therapy was associated with significantly lower incidence of severe and/or moderate side effects
with 66.7% observed in the imipramine group), and a lower incidence of side effects in general. 
d)  Lofepramine and imipramine were compared in a double-blind placebo-controlled study involving 158 dep
outpatients. Both drugs were equally efficacious and superior to placebo therapy. Lofepramine therapy produ
incidence of sedation and anticholinergic effects than imipramine therapy (Rickels et al, 1982). 

 
4.6.AI   Maprotiline 

 
4.6.AI.1   Depression 

a)  SUMMARY: Maprotiline is considered very similar to imipramine in therapeutic efficacy (VanderVelde, 198
1977; Lehmann et al, 1976; Singh et al, 1976; Levine, 1975; Middleton, 1975; Rieger et al, 1975; Balestrieri e
Maprotiline therapy may be associated with a quicker onset of action (VanderVelde, 1981); (Clayhorn, 1977).
b)  Maprotiline 50 milligrams orally 3 times/day was administered to a maximum of 300 mg/day or imipramine
milligrams orally per day to 341 patients with manic depressive illness. Patients ranged in age from 19 to 64 y
treatment for 4 weeks. Improvement was based on Hamilton's and Self-Rating scales. Sixty-seven percent of
receiving maprotiline were reported as improved compared with 66% of the patients who received imipramine
system effects, dry mouth, tremor, blurred vision, and gastrointestinal effects were reported but were significa
maprotiline-treated group (Logue et al, 1979). 
c)  Maprotiline was superior to imipramine in a double-blind, randomized controlled trial of 25 inpatients with p
disorder (Rieger et al, 1975). The dose of maprotiline and imipramine was 50 milligrams three times a day for
by a flexible dosing schedule for three weeks. Results of the 16 patients completing the trial showed the Ham
Scores for the maprotiline group to be significantly better (p less than 0.05) than those for the imipramine gro
the trial. The Zung Depression Scale favored maprotiline (p less than 0.01) on day seven and at the end of th
than 0.10). Overall rating of global impression (p less than 0.05) and global improvement at endpoint (p less t
indicated maprotiline to be superior to imipramine. Dropouts from the study included five maprotiline patients,
hospital against medical advice, one improving so as to warrant discontinuation of therapy, and one due to in
response. Two patients from the imipramine group dropped out due to toxicity, one due to deterioration after 
treatment, and one because of physician intervention. Side effects were prevalent on day three but decreased
day 14. Common complaints in both groups were dry mouth, blurred vision, drowsiness, and nasal congestio
reported only in the imipramine group. 

 
4.6.AJ   Melitracen 

 
4.6.AJ.1   Depression 

a)  Four-week, double-blind trial; 29 patients with chronic schizophrenic or neurotic depression; melitracen 75
(mg)/day vs imipramine 50 to 150 mg/day. Brief Psychiatric Rating Scale, Hamilton Psychiatric Rating Scale a
Impression: some improvement in both treatment groups, efficacy of imipramine superior to melitracen (not st
significant). Melitracen better tolerated than imipramine: 46 adverse effects (drowsiness, dry mouth, increase
tinnitus, agitation) for melitracen vs 69 for imipramine. Quicker average onset of therapeutic effect for melitrac
2.2 weeks (Biros et al, 1969). 

 
4.6.AK   Methscopolamine 
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4.6.AK.1   Nocturnal enuresis 
a)  Methscopolamine is ineffective in the treatment of enuresis. In a study with 40 severely enuretic boys, met
bromide was used to determine whether some subgroups of enuretic children might respond to the periphera
muscarinic receptors. The effects of treatment with imipramine, desipramine, methscopolamine bromide, and
compared; the tricyclic antidepressants were superior to methscopolamine and placebo (Rapoport et al, 1980

 
4.6.AL   Mianserin 

Depression 

Nocturnal enuresis 

 
4.6.AL.1   Depression 

a)  Studies to date suggest that there is no significant difference in overall efficacy between imipramine and m
treatment of depression in both inpatients and outpatients (Pichot et al, 1978; Murphy et al, 1976; Murphy, 19
several deficiencies are apparent in clinical trials to date, and 1 study has indicated that improvements seen w
imipramine were equivalent to those observed with placebo (Perry et al, 1978). (However, these patients wer
weeks, which may have been insufficient time for therapeutic effects from either drug to occur). 
b)  Mianserin therapy (20 to 60 milligrams/day) in elderly depressed patients (n=50, age 60 to 80 years) is as
imipramine therapy (75 to 150 milligrams/day) (Eklund et al, 1985). The incidence of dry mouth, dizziness, fai
weakness was greater in the imipramine group than in the mianserin group, however the total number of side
by each group was not significantly different. From these results the authors concluded that mianserin may be
imipramine in the treatment of depression in elderly patients because of its lower incidence of side effects. Ho
number of mianserin treated patients withdrew from the study due to confusion, worsening of the condition, o
Considering this, it is to early to conclude that mianserin is superior to imipramine in the treatment of depress

 
4.6.AL.2   Nocturnal enuresis 

a)  Imipramine was superior to mianserin and placebo in achieving dry nights and reducing wetness scores (p
mianserin was not superior to placebo. This was a multicenter, randomized, double-blind study involving 80 c
al, 1996). 

 
4.6.AM   Milnacipran 

 
4.6.AM.1   Depression 

a)  SUMMARY: Milnacipran offers no efficacy advantage over tricyclic antidepressants 
b)  Milnacipran 50 to 100 mg twice daily has been comparable to or less effective than imipramine 100 to 150
amitriptyline 150 mg daily, and clomipramine 75 to 150 mg daily in the treatment of major depressive disorde
endpoints were improvements on the Hamilton and Montgomery-Asberg scales (Tignol et al, 1998; Leinonen 
Kasper et al, 1996; Anon, 1997a; Von Frenckell et al, 1990; Ansseau et al, 1989). A more rapid onset of actio
observed with clomipramine and amitriptyline (Leinonen et al, 1997; Ansseau et al, 1989). 
c)  Greater improvement of CGI-3 scores (therapeutic index, incorporating efficacy and tolerance) was report
milnacipran in a manufacturer-prepared meta analysis of tricyclic antidepressant comparative trials (Anon, 19
1996), and this appears in manufacturer product information. However, statistical significance between treatm
demonstrated (Anon, 1997a). 

 
4.6.AN   Moclobemide 

 
4.6.AN.1   Depression 

a)  SUMMARY: Moclobemide and imipramine have been similarly effective in the treatment of depression; ad
generally been greater with imipramine. 
b)  Moclobemide 300 to 600 milligrams orally daily has been as effective as imipramine 100 to 200 milligrams
treatment of endogenous and non-endogenous depression in controlled clinical trials (Baumhackl et al, 1989;
1990; Versiani et al, 1989a; Versiani et al, 1989; Versiani et al, 1990a; Stabl et al, 1989; Lecrubier & Guelfi, 1
1990). However, a trend (not statistically significant) toward the superiority of imipramine over moclobemide i
or neurotic depression has been observed by some investigators (Biziere & Berger, 1990; Versiani et al, 1989
rapid response was reported with moclobemide in 1 study (Udabe et al, 1990). 
c)  In 1 study, the response rate to imipramine and moclobemide was similar in both males and females. How
tended to be less effective in depressed patients over 60 years of age as compared with patients under 60 (B
1990). 
d)  Moclobemide and imipramine were equally efficacious in a placebo-controlled, 6-week study (Versiani et a
the largest trials to date (n=490) involving patients with a major depressive episode (50% with endogenous de
reduction in the average Hamilton Rating Scale for Depression (HRSD) was observed with moclobemide 300
daily, as compared with 28% with placebo, during 6 weeks of treatment. Imipramine (100 to 200 milligrams da
for comparison in this study, and was as effective as moclobemide, producing a 56% reduction in HRSD scor
final assessments of efficacy by the investigators, good to very good responses were reported in 70% of patie
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moclobemide, 70% treated with imipramine, and 28% treated with placebo. When subgroups of patients with 
non-endogenous depression were analyzed, both drugs were similarly effective and superior to placebo in ea
Overall tolerability assessments favored moclobemide over imipramine (Versiani et al, 1989). 

4.6.AN.2   Adverse Effects 
a)  Adverse effects have generally been less with moclobemide compared to imipramine, particularly dry mou
tremor, sweating, and blurred vision (Stabl et al, 1989). 

 
4.6.AO   Moricizine 

 
4.6.AO.1   Cardiac dysrhythmia - Myocardial infarction with complication, Post 

a)  Encainide and flecainide were more effective in suppressing ventricular arrhythmias than moricizine, imipr
placebo during the dose titration phase of a 1-year, multicenter, randomized, double-blind and placebo-contro
patients (Anon, 1988b). Patients were eligible for this study if they had an acute myocardial infarction within 6
entrance to the study, were less than 75 years of age and demonstrated either an average of 10 or more ven
complexes (VPCs) per hour or 5 or more episodes of unsustained ventricular tachycardia (3 to 9 consecutive 
of 100/minute or more) during a 24-hour ambulatory ECG recording. The total daily doses of the study drugs 
to 180 milligrams for encainide, from 200 to 400 milligrams for flecainide, from 150 to 375 milligrams for imipr
600 to 900 milligrams for moricizine. Efficacy was defined as 70% or more suppression in VPC frequency and
suppression of runs of VCP when compared to baseline. The efficacy rates were 83% for flecainide, 79% for 
moricizine, 52% for imipramine, and 37% for placebo during the dose titration phase of the study. The inciden
effects was 49% for encainide, 55% for flecainide, 67% for imipramine, 64% for moricizine, and 60% for place
was the drug most associated with patient withdrawal due to adverse effects. This study did not address VPC
efficacy at the 1-year follow-up. 

 
4.6.AP   Nefazodone 

 
4.6.AP.1   Depression 

a)  Nefazodone was comparable overall to imipramine in a 6-week double-blind, placebo-controlled study inv
with major depression. Average doses at the end of 6 weeks were 180 and 158 milligrams daily, respectively
drugs were not always significantly superior to placebo in improving Hamilton Rating Scale for Depression (H
imipramine tended to be superior to nefazodone on the visit-wise (observed case) analysis of HAM-D; in this 
imipramine was statistically superior to placebo at weeks 4 through 6 of treatment, whereas nefazodone was 
effective only at week 5. Neither agent proved statistically more effective than placebo on the Clinical Global 
(clinician's rating). Although adverse effects tended to be less with nefazodone, specific effects induced by eit
not presented. This study did not provide a direct statistical comparison of imipramine and nefazodone (Feigh
b)  Meta-analysis of 6 placebo-controlled, double blind studies showed that nefazodone and imipramine were
treating major depression and the accompanying symptoms of anxiety, and nefazodone was superior to imipr
treatment of agitation (Fawcett et al, 1995). Nefazodone (100 to 600 milligrams/day; mean endpoint dose=39
n=184), imipramine (25 to 300 milligrams/day; mean endpoint dose=178 milligrams; n=288), and placebo (n=
compared in four 6-week and two 8-week studies. Both agents were significantly better than placebo in treatin
Anxiety symptoms were significantly improved by both agents compared with placebo; nefazodone resulted in
both psychic anxiety and somatic anxiety as measured by the HAM-D scale, whereas imipramine had no effe
anxiety. Nefazodone was significantly better than placebo in relieving agitation at weeks 1 and 3 through end
showed a significant difference from placebo only at endpoint. 
c)  In a randomized, double-blind, placebo-controlled trial, nefazodone and imipramine were compared in 180
depression (Fontaine et al, 1994). Nefazodone was comparable in antidepressant efficacy to imipramine; sign
improvement was evident in self-report anxiety symptoms as early as week 1 for nefazodone patients in eithe
therapeutic dose range of nefazodone was found to be 100 to 500 milligrams/day, with most patients ultimate
500 milligrams/day. In this trial, nefazodone-treated patients experienced significantly fewer adverse events t
The dose of imipramine ranged from 50 to 250 milligrams/day with the average dose being 214.4 milligrams/d

4.6.AP.2   Adverse Effects 
a)  With acute phase- or long-term use of therapeutic doses of nefazodone or imipramine for depression, sign
imipramine-treated patients than nefazodone-treated patients experienced clinically significant weight gain (g
body weight). A retrospective analysis of pooled data from 3 studies comparing nefazodone (n=225) and imip
showed that, at some time during the long-term phase of treatment, 9.5% of those taking nefazodone and 24
imipramine had clinically significant weight gain. At study endpoint, 2.9% and 19.7%, respectively (p=0.001) s
gain. Percentages of patients with weight gain during acute-phase treatment were 0.9% for nefazodone and 4
imipramine (p=0.02) (Sussman et al, 2001). 

 
4.6.AQ   Nomifensine 

 
4.6.AQ.1   Depression 

a)  SUMMARY: Nomifensine and imipramine appear similarly effective in the treatment of depression in inpat
outpatients, including the elderly; comparative doses for each have been 75 to 150 milligrams/day. In genera
nomifensine is less than imipramine (Merideth et al, 1984; Bremner et al, 1984; Cohn et al, 1984; Amin et al, 
1978b; Forrest et al, 1977). 
b)  Nomifensine was as effective as imipramine in 20 patients with endogenous over-reactive depression (Am
Patients received 147.9 milligrams (mean) nomifensine daily or 158.3 milligrams (mean) imipramine daily in a
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controlled, double-blind study. The incidence of anticholinergic side effects was lower with nomifensine than i
Nomifensine and imipramine, each in doses of 75 to 150 mg/day for 6 weeks, were equally effective in the tre
depressed patients. Autonomic side effects with nomifensine occurred less frequently than with imipramine (A
c)  Nomifensine was equally efficacious as imipramine in 28 patients who received a daily dose of 150 to 200
period of 20 to 30 days. Side effects associated with nomifensine were lower than those associated with imip
al, 1974). 
d)  Based on the Hamilton rating scale and the Beck depression inventory, nomifensine and imipramine were
efficacious in the treatment of 30 outpatients with depression. Side effects of nomifensine and imipramine we
(Forrest et al, 1977). 
e)  Nomifensine in average doses of 150 milligrams orally daily was reported similarly effective as imipramine
the treatment of depression in outpatients in a 4-week controlled study (Bremner et al, 1984). However, toxici
mouth and sedation) was more frequent in imipramine patients. 

 
4.6.AR   Nortriptyline 

 
4.6.AR.1   Depression 

a)  Most studies have indicated that there are no significant differences between nortriptyline and other antide
the tricyclic category such as amitriptyline (Rose et al, 1965; Leahy & Martin, 1967; Mendels, 1968; Martin & 
Malitz & Kanzler, 1971), desipramine (Levy, 1966; Arieff, 1966; Stewart & Mitchell, 1968; Haider, 1968), protr
1966), and imipramine (Kessell & Holt, 1970). 

4.6.AR.2   Efficacy 
a)  The effects of imipramine and nortriptyline on left ventricular function and blood pressure were studied dur
ranging study of 20 patients with ventricular arrhythmias. Ten consecutive patients with more than 30 ventricu
depolarizations (VPDs) were treated with imipramine starting at 1 milligram/kilogram/day, increased by 1 mg/
second day, to a maximum dose of 5 mg/kg/day. Nortriptyline was administered to 10 similar patients beginni
milligram/kilogram/day, increased by 0.5 mg/kg/day every third day to a maximum of 3.5 mg/kg/day. The 2 gr
in terms of age, sex distribution, etiology of heart disease and NYHA functional class. At a mean effective dos
imipramine suppressed VPDs by 74%; VPDs were suppressed 85% by a maximally effective nortriptyline dos
Ejection fraction was slightly decreased with imipramine (from 33% to 31%) and with nortriptyline (from 43 to 
decreases in orthostatic systolic pressure were greater following imipramine (26 mmHg) than after nortriptylin
significant change in supine systolic or diastolic blood pressure was noted after either drug. No significant rela
change in standing systolic blood pressure and daily dose, plasma drug concentration, or NYHA functional cla
demonstrated with either drug. Changes in standing systolic pressure were related to patient age with patient
old experiencing greater reductions in systolic pressure following administration of both drugs. To determine i
exist between imipramine and nortriptyline in terms of antiarrhythmic efficacy, studies in cardiac patients who 
crossed-over, and randomized to double-blind treatment are needed (Giardina et al, 1985). 

 
4.6.AS   Paroxetine 

Anxiety 

Bipolar disorder, depressed phase 

Depression 

 
4.6.AS.1   Anxiety 

a)  In an uncontrolled trial, paroxetine and imipramine were as effective as 2- chlordesmethyldiazepam, a ben
treating generalized anxiety disorder (Rocca et al, 1997). Patients (n=81) received paroxetine 20 milligrams(m
imipramine 50 to 100 mg/day, or 2-chlordesmethyldiazepam 3 to 6 mg/day for 8 weeks. Over the first 2 week
with 2-chlordesmethyldiazepam showed greater improvement; however, after 4 weeks for paroxetine and 8 w
imipramine, the anti-depressants were more effective. Adverse effects consisted primarily of anticholinergic e
imipramine, nausea for paroxetine, and drowsiness for 2-chlordesmethyldiazepam. Larger, blinded, controlled
needed to confirm the results of this study. 

 
4.6.AS.2   Bipolar disorder, depressed phase 

a)  Neither paroxetine nor imipramine was more effective than placebo in treating BIPOLAR DEPRESSION in
stabilized on lithium if their serum lithium levels were above 0.8 milliequivalents per liter (meq/L). However, pa
serum lithium concentration was less than 0.8 meq/L showed greater improvement with 8 weeks of antidepre
than with placebo treatment (p=0.05 for paroxetine, p=0.04 for imipramine). In a double-blind study, patients w
according to serum lithium concentration and then randomized to receive paroxetine (n=35), imipramine (n=3
(n=43) for 10 weeks. Among all completers of the study, therapeutic response (Hamilton depression scale sc
was achieved by 56%, 48%, and 54% of patients receiving paroxetine, imipramine, and placebo, respectively
accounted for study discontinuation in 1 patient in the paroxetine group (3%), 12 in the imipramine group (30%
placebo group (12%). No patient in the paroxetine group experienced induction to mania, whereas 3 patients 
imipramine and 1 treated with placebo developed treatment-emergent mania (Nemeroff et al, 2001). 
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4.6.AS.3   Depression 

a)  SUMMARY: Paroxetine, a selective serotonin reuptake inhibitor, and imipramine appear to be similarly eff
treatment of major depression. The decision as to which drug to use should be based on patient-related char
anxiety disorders, sleep disturbances, cardiovascular disease), potential drug interactions, and side effects. 
b)  Paroxetine, imipramine, and placebo were compared in 120 outpatients with moderate-to-severe major de
(Feighner & Boyer, 1989). Following a 4- to 14-day single-blind, placebo washout period, patients were assig
either paroxetine, imipramine, or placebo for 6 weeks. The dose of paroxetine and imipramine could be increa
maximum of 50 milligrams and 275 milligrams daily, respectively. Paroxetine was superior to placebo in 5 of 6
evaluated (HAMD scale, Raskin depression scale, MADRS, CGI scale, Covi anxiety scale); no improvement w
compared to placebo in the 56-item Symptom Checklist (SCL-56). Imipramine was also statistically superior t
HAMD, Raskin, MADRS, and the CGI scale, but not on the Covi anxiety scale or the SCL-56. The only outcom
improved to a significantly greater degree with paroxetine was the HAMD total score. A high number of patien
therapy (approximately 50%), which limits evaluation of efficacy. If only the patients completing the study are 
imipramine and paroxetine appear to be equally effective. Based upon the number of dropouts due to adverse
paroxetine appeared to be better tolerated than imipramine: 10% versus 30%. The most common adverse eff
paroxetine were sedation and gastrointestinal effects, whereas anticholinergic adverse effects (dry mouth, co
symptoms) were the most common with imipramine. However, a detailed incidence of all adverse effects was
making it difficult to fully compare these agents. 
c)  Paroxetine was more effective than placebo in the short-term (6-week) treatment of depression; however, 
less effective than imipramine. The study was double-blinded and 122 patients with a major depressive disord
randomized to receive either paroxetine (dose range 20 to 50 milligrams/day), imipramine (dose range 65 to 2
milligrams/day) or placebo. At the end of the study, the imipramine-treated patients demonstrated consistently
both objective and subjective, on all depression rating scales when compared to paroxetine. Overall there wa
rate to imipramine, a 48% response rate to paroxetine, and a 33% response rate to placebo (Peselow et al, 1
d)  A multicenter, double-blind, placebo-controlled evaluation of paroxetine and imipramine in the outpatient t
depression was conducted (Dunbar et al, 1991). After a 4- to 14-day placebo run-in period, patients were ran
treatment groups; 240 to the paroxetine group, 237 to the imipramine group, and 240 to the placebo group. T
started at 20 milligrams paroxetine and 80 milligrams imipramine. Dosage adjustment, if necessary, was done
intervals over the six-week treatment phase. Drop-out rates were high for all groups; paroxetine 42.5%, imipra
placebo 53.6%. Lack of efficacy (10%, 7%, and 33%, respectively) and side effects (23%, 36%, and 9%, resp
most common reasons stated for dropping out of the study. Imipramine and paroxetine were equally superior
produced similar efficacy results. However, paroxetine therapy was associated with less sedation, cardiovasc
anticholinergic side effects. 
e)  Newer clinical trials have continued to support the previous findings that imipramine and paroxetine are si
effectiveness. The major differences between the two compounds are the frequency of side effects, types of s
frequency of patients withdrawing from the clinical trials secondary to side effects from the study medications
paroxetine therapy is better tolerated and associated with lower withdrawal rates (Ohrberg et al, 1992; Feighn
(Arminen et al, 1994). 
f)  A 6-week, double-blind study was continued for 1 year by crossing over all patients who had failed to respo
treatment to the other drug (Peselow et al, 1989a). Patients first treated with placebo were crossed over to pa
total of 15 patients initially treated with paroxetine switched to imipramine, while 10 imipramine patients were 
paroxetine. Of the patients who initially failed on paroxetine, 73% responded to imipramine, while 50% of the 
initially failed on imipramine responded to paroxetine. Similar studies have shown paroxetine to be at least as
imipramine with fewer side effects (Fabre, 1992; Cohn & Wilcox, 1992; Shrivastava et al, 1992; Feighner & B

 
4.6.AT   Phenelzine 

Depression 

Posttraumatic stress disorder 

 
4.6.AT.1   Depression 

a)  SUMMARY: Phenelzine and imipramine have been found to be equally effective in treating depression an
imipramine was more effective in the treatment of hostility and paranoia, whereas phenelzine was more effec
panic attacks (Davidson et al, 1981; Davidson et al, 1987; Isberg, 1981). Phenelzine therapy is superior to im
treatment of atypical depression (Liebowitz et al, 1984; Stewart et al, 1989; Quitkin et al, 1988; Quitkin et al, 1
1990; Quitkin et al, 1993; McGrath et al, 1991). In one case report, phenelzine treatment was found to relieve
obsessive-compulsive disorder (OCD) when treatment with amitriptyline and imipramine had failed. 
b)  Imipramine (median, 150 milligrams daily) had comparable efficacy with phenelzine (median, 75 milligram
treatment of major depression in a 5-week, controlled, outpatient study. However, phenelzine was reported su
imipramine in patients also presenting with panic attacks (Davidson et al, 1987). 
c)  Phenelzine, imipramine, and placebo were compared in a double-blind study in 74 patients with probable 
depression (Quitkin et al, 1988). Sixty patients completed the study. Dropout was similar among treatment gro
weeks, 28% of the placebo-treated group, 50% of imipramine group, and 71% of the phenelzine group were c
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responders. Patients with reactive mood and only one associated symptom appeared to get more benefit with
During the next 6 weeks of the study, 41% of the placebo patients, 21% of the imipramine patients, and 7% o
patients experienced a relapse, despite continued drug therapy. Patients with definite atypical depression and
attacks responded well to drug therapy; after 6 weeks, response was observed in 60% of the placebo patients
imipramine patients, and 64% of the phenelzine patients. Patients with definite atypical depression without a 
attacks did not respond as well; after 6 weeks, response was observed in 7% of the placebo group, 44% in th
group, and 83% in the phenelzine group. 
d)  A comparison of the results of one study were contrasted with previously published data from 180 patients
depression (Quitkin et al, 1988; Quitkin et al, 1989). Both imipramine and phenelzine were equally effective in
simple mood reactive depressive patients. Patients with atypical depression tended to respond better to phen
imipramine and 66% that had failed imipramine therapy responded with phenelzine therapy. 
e)  Replication of a previous study (Quitkin et al, 1988) substantiated the previous finding that phenelzine is s
imipramine and placebo in the treatment of atypical depression (Quitkin et al, 1990). This study used the sam
minor changes in dose schedule as in the 1988 study and included 90 patients with atypical depression which
included in the previous study population. Comparison of both groups found no significant difference between
population. 
f)  A six-week comparison of imipramine, phenelzine, and placebo was conducted in 194 nonmelancholic dep
with features of atypical depression (Stewart et al, 1989). The overall response rates was 71% with phenelzin
73 milligrams/day), 48% with imipramine (mean dose was 265 milligrams/day), and 26% with placebo (mean 
tablets/day). Patients with dysrhythmic disorder tended to respond better than those with major depression. A
relationship was found in the placebo group between response and chronicity of the disorder. 
g)  Double-blind trials demonstrated that some patients may require chronic treatment with antidepressants to
remission from atypical depression. Patients who improved after 6 months of imipramine therapy were random
either placebo or their same imipramine dose for a further 6 months in a double-bind fashion. A similar double
done in patients who had been maintained successfully on phenelzine. In the imipramine trial (n=32), the recu
continued imipramine (41%) and placebo (47%) was not significantly different. However, in the phenelzine tria
recurrence rate of 87% in the placebo treated patients was significantly higher (p=0.001) than those continue
(23%). Comparison of the results between imipramine and phenelzine is limited by the absence of blinding be
and baseline differences, with earlier onset and longer history of depressive illness in the phenelzine group p
to the high recurrence in those switched from phenelzine to placebo (Stewart et al, 1997). 

 
4.6.AT.2   Posttraumatic stress disorder 

a)  A double-blind, placebo-controlled study of 60 male veterans found phenelzine to be better than imipramin
of combat-induced post-traumatic stress disorder (Kosten et al, 1991). Patients were treated with an average
milligrams imipramine and 68 milligrams phenelzine for 8 weeks. Dropout rates were high in all three groups 
placebo, 60.9% with imipramine, and 21.1% with placebo, 60.9% with imipramine, and 21.1% with phenelzine
common reason being failure to return for clinic visits (50%, 50%, and 25%, respectively). At the end of 8 wee
and phenelzine produced greater improvement than placebo and phenelzine was demonstrated more effectiv
in improving Impact of Event Scale scores and post-traumatic stress disorder symptoms. 

 
4.6.AU   Reboxetine 

 
4.6.AU.1   Depression 

a)  Reboxetine exhibited similar efficacy to, better tolerability than, and earlier onset of effect than imipramine
of major depression in a short-term study (6 weeks) (Berzewski et al, 1997). Patients (n=256) were randomiz
with reboxetine 4 milligrams (mg) twice daily or imipramine 50 mg twice daily with the evening dose increased
weeks of treatment. According to scores on the Hamilton Depression rating scale (HAM-D), response rates fo
with reboxetine or imipramine were 68.5% and 56.2% (statistically significant difference) respectively, and rem
last assessment were 52% and 45.5%, respectively. On the Clinical Global Impression Severity of Illness and
Improvement scales (CGI-SI and CGI-GI), the percentage of reboxetine-treated patients classified as "norma
increased more rapidly than the group treated with imipramine, indicating an earlier onset of response. The M
Asberg Depression Rating Scale (MADRS) demonstrated no difference between the two treatment groups. In
adverse events described as probably or definitely related to treatment were 31.9% and 39% for patients trea
reboxetine or imipramine, respectively. 

 
4.6.AV   Ritanserin 

 
4.6.AV.1   Depression 

a)  Ritanserin, a serotonin-2 antagonist, was compared with imipramine in a double-blind, placebo-controlled 
patients with mild chronic depression (dysthymic disorder). At the end of the study imipramine was slightly mo
ritanserin based on the Hamilton Depression Rating Scale and the Zerssen Self-Rating Scale but was associ
frequency of side effects and a greater attrition rate (Bakish et al, 1994). 

 
4.6.AW   Rolipram 

 
4.6.AW.1   Depression 

a)  Imipramine was superior to rolipram in patients with major depressive disorder in one double-blind study (
et al, 1989). 
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4.6.AX   Sertraline 

Depression 

Dysthymia 

Mixed anxiety and depressive disorder 

 
4.6.AX.1   Depression 

a)  More than 50% of chronically depressed patients who were nonresponders to an antidepressant responde
to an antidepressant of another class. Patients who had completed a randomized, 12-week, double-blind trial
sertraline or imipramine for treatment of chronic depression and had failed to respond were switched to the a
for 12 more weeks of double-blind treatment. Fifty-one patients were switched from imipramine to sertraline a
sertraline to imipramine. Mean dosages at study end were 221 milligrams (mg) per day for imipramine and 16
sertraline. Ten percent of those switched to sertraline and 25% of those switched to imipramine dropped out. 
dropout rate was mainly due to intolerable adverse effects of imipramine. Those who switched to imipramine 
significant reductions in 3 adverse effects but significant increases in 8 adverse effects, whereas those who s
sertraline had significant decreases in 6 adverse effects and significant increases in one: 

 
b)  The intent-to-treat response rates were 60% for sertraline and 44% for imipramine (p=0.03). Among comp
response rates were 63% and 55%, respectively (p=0.16). After averaging across the study weeks and adjus
status, depression type, and baseline value, there were no significant differences between groups in outcome
improvement over time did not differ for the 2 groups (Thase et al, 2002). 
c)  In a double-blind study of major depression with or without dysthymia, response to sertraline was highest 
response with imipramine was highest in men. Patients meeting DSM III-R criteria for chronic major depressio

SERTRALINE TO IMIPRAMINE IMIPRAMINE TO SE

DECREASED INCIDENCE

Insomnia Dry mout

Diarrhea Somnolen

Abdominal Pain Increased swe

Constipati

Dizzines

Urinary comp

INCREASED INCIDENCE

Dry mouth Insomnia

Increased sweating

Constipation

Dizziness

Tremor

Abnormal taste

Increased appetite

Urinary complaints
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400 women) were randomized to 12-week treatment with sertraline or imipramine in a 2:1 ratio. Both drugs w
milligrams (mg) daily and titrated to a maximum of 300 mg for imipramine and 200 mg for sertraline. Although
response to sertraline was similar to imipramine, a statistically significant gender and treatment interaction wa
highest response rates occurred in women taking sertraline and in men taking imipramine. More women resp
(147/260; 57%) than to imipramine (61/133; 46%); and more men responded to imipramine (43/69; 62%) than
(73/161; 45%). Gender differences also occurred in the types of adverse events reported, and more women w
imipramine group than from the sertraline group; however, withdrawal rates by men were not significantly diff
drugs. A significant interaction was also seen between menopausal status and treatment. Withdrawal from tre
highest in premenopausal women taking imipramine and postmenopausal women taking sertraline. The mech
these gender differences is unknown, and may relate to interaction of female sex hormones and serotonin ac
al, 2000) 

 
4.6.AX.2   Dysthymia 

a)  Sertraline and imipramine are equally effective for the treatment of dysthymia; however, sertraline is bette
randomized trial, sertraline and imipramine were compared and evaluated in a group of 416 patients with ear
dysthymia. Outcome was based on response based on clinical evaluation (Hamilton Rate Scale for Depressio
Asberg Depression Rating Scale, Hopkins Symptom Checklist) and patient-rated version of the Inventory of D
Symptoms. Improvement of scores of Clinical Global Impressions of 1 or 2 (very much or much improved) de
response rates of 59% for sertraline, 64% for imipramine, and 44% for placebo. The mean dose of required fo
was 89.5 milligrams (mg) for sertraline and 159.7 milligrams for imipramine (Thase et al, 1996). 
b)  Of the 416 patients described in the study above by Thase et al, 355 had completed the Tridimensional P
Questionnaire before and after treatment, and the results revealed that temperament scores improved with im
dysthymia. At baseline, temperament in dysthymic patients was abnormal, with higher mean harm avoidance
Tridimensional Personality Questionnaire than that reported for a community population. After 12 weeks of tre
avoidance scores decreased significantly, with no significant differences between the sertraline, imipramine, a
Scores decreased for those achieving remission and those who did not; however, decreases were significant
the remitters. Thus, improvement in temperament was mainly related to disease improvement regardless of t
results revealed some gender and treatment effects, and further studies using multiple measures, rather than
measure used in this study, would be needed to determine treatment effects on temperament and personality
2000). 

 
4.6.AX.3   Mixed anxiety and depressive disorder 

a)  Imipramine and sertraline were equally effective in the treatment of anxiety and depression in patients with
disorder and major depressive disorder. In an randomized, multicenter, double-blind study, patients with full A
disorder with concurrent major depressive disorder with a minimum of 4 panic attacks in the 4 weeks prior to 
baseline Montgomery-Asberg Depression Rating Scale (MADRS) score of at least 20 received either sertralin
100 milligrams (mg), mean dose, 65.4 mg/day) or imipramine (n=69; 100 to 200 mg, mean dose 144.2 mg/da
Sertraline was given at an initial dose of 25 mg/day for 1 week, then titrated to 50 mg/day for 4 weeks, at whic
could be increased to 100 mg, if needed. The initial dose of imipramine was 25 mg/day, increased at weekly 
100 mg, and 150 mg. If needed, the dose could be increased again to 200 mg or reduced to 100 mg. Primary
measures were weekly panic attack frequency and MADRS score. Sertraline and imipramine produced simila
the mean baseline (28.5 vs 28.7, respectively) to endpoint (11.1 vs 11.2, respectively) total MADRS score an
baseline (7.1 vs 7, respectively) to endpoint (2.9 vs 2.3, respectively) weekly panic attack frequency. Howeve
treated patients reported significantly fewer adverse effects as compared with imipramine-treated patients (23
respectively; p=0.005) and fewer discontinued treatment (11% vs 22%, respectively; p=0.04). Nausea and dia
frequently reported with sertraline treatment, while dizziness, dry mouth, sweating, tremor, and constipation w
with imipramine administration (Lepola et al, 2003). 

 
4.6.AY   Sotalol 

 
4.6.AY.1   Ventricular arrhythmia 

a)  Sotalol has been shown to be superior to procainamide, quinidine, mexiletine, propafenone, pirmenol, and
ability to prevent death and the recurrence of ventricular arrhythmias in selected patients with ventricular tach
Patients with a history of ventricular fibrillation or flutter with inducible, sustained ventricular tachyarrhythmias
study drugs in random order until one was predicted effective by either Holter monitor assessment or program
stimulation (PES). Long-term therapy with the first effective drug was followed to one of three primary endpoi
recurrence, sudden death, or unmonitored syncope. By PES, sotalol was predicted effective in 35% of a total
compared to 16% for all other drugs. Although not significant, Holter assessment predicted sotalol effective fo
suppression in 41% versus 45% for all other drugs combined. After two years of follow-up on chronic therapy
pooled data for all the other drugs, sotalol had the lowest mortality rate (13% to 22%), lowest VT recurrence r
and lowest drug withdrawal rate (38% compared to 75% to 80%). Since there was no control group, it is unkn
sotalol improved survival or identified a population with a good prognosis (Prod Info Betapace(R), 1996; Maso
1989b). 

 
4.6.AZ   Tranylcypromine 

 
4.6.AZ.1   Depression 

a)  Tranylcypromine is superior to imipramine in the treatment of patients with anergic bipolar depression (Him
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1991). Fifty-six patients with bipolar depression (with 73% meeting the criteria for anergic depression) were ra
to treatment with tranylcypromine 20 to 80 milligrams or imipramine 100 to 400 milligrams/day in a double-blin
study. The mean dose at the end of six weeks was 36.8 mg of tranylcypromine and 245.5 mg of imipramine. 
anergic bipolar depression who did not respond to therapy in the initial phase (n=16) were then enrolled in a c
with the same doses of each drug (Thase et al, 1992). Nine of the 12 patients who were switched to tranylcyp
to therapy and only one out of four patients switched to imipramine improved. Hypomania and mania develop
drugs, but occurred earlier (5.8 weeks vs 9.2 weeks) in those receiving imipramine. 
b)  In a double-blind study of 137 patients with psychotic depression, tranylcypromine 10 milligrams three tim
administered for an average of 22 weeks. Patients were also randomly allocated to receive phenelzine or imip
weeks of therapy, 47% of tranylcypromine patients were improved, and after termination of the study 44% we
Tranylcypromine was slightly less effective than imipramine, but more effective than phenelzine (Haydu et al,

 
4.6.BA   Trazodone 

 
4.6.BA.1   Depression 

a)  Trazodone is not therapeutically superior to imipramine, but its side effects are less troublesome (Fabre et
Feighner, 1980; Gerner et al, 1980; Escobar et al, 1980; Workman & Short, 1993a; Gershon, 1984). Anticholi
occurred more frequently in patients treated with imipramine than those treated with trazodone in a multi-cent
Newton, 1980). 
b)  A multicenter trial involving 379 patients treated with trazodone 200 to 600 milligrams (mg) per day imipra
mg/day or placebo for 21 to 24 days demonstrated imipramine and trazodone to be of equal efficacy (Gersho
1980). Another study involving 28 patients with endogenous depression receiving an average trazodone dose
an average imipramine dose of 140 mg/day for 28 days also demonstrated equal effectiveness between the 2
al, 1979). The results of a double-blind study involving 45 patients suggested that trazodone 200 to 600 mg/d
more rapid and prolonged improvement than did imipramine 100 to 300 mg/day (Feighner, 1980). In a double
study of 40 patients with endogenous depression, imipramine (maximum daily dose 300 mg) produced more 
Hamilton depression scale scores on days 14 and 28 than trazodone (maximum daily dose 600 mg) (Escoba
c)  Seventy-four patients were enrolled in a nonrandomized study with placebo baseline treatment to evaluate
imipramine, alprazolam, and trazodone in the treatment of agoraphobia (Charney et al, 1986). Twenty-nine p
assigned to imipramine, 28 to trazodone, and 26 to alprazolam treatment. All patients were treated with place
and then blindly switched to active treatment for clinical response and side effects. Both imipramine and alpra
effective in controlling the agoraphobia, however, alprazolam had a faster onset of action. Clinical responses 
within one week with alprazolam therapy and were generally not observed in imipramine treated patients unti
week of therapy. Trazodone therapy was considered not effective in the treatment of agoraphobia. 
d)  In a double-blind controlled study, imipramine and placebo were compared with trazodone in the treatmen
patients with primary depression. The mean doses received during this study were 6.26 capsules/day of 50 m
trazodone, 6.37 capsules/day of imipramine 25 mg or 10.67 capsules/day of placebo. Three of 17 patients in 
groups experienced a 50% reduction in the Hamilton total score on or before day 7 of therapy. On day 14, 8 p
trazodone group achieved this level of improvement. Of the imipramine- treated patients, no one in the group
improvement at day 7. However, by day 14, eight patients in the group had also experienced at least a 50% r
Hamilton differences in the subjects tested through the structured clinical interview. Clinical global impression
significant difference between trazodone and placebo in the proportion of improved patients at the end of 28 d
Global ward behavior indicated that trazodone was significantly (p less than 0.01) better than placebo for tens
inwardly distressed behavior and difficulty in sleeping. It was significantly (p less than 0.05) better for tired, wo
energy behavior and anxious, worried, afraid behavior and concern for bodily health. Trazodone was slightly 
0.10) for irritable, annoyed, impatient or angry behavior. Drowsiness was the most frequent side effect experi
trazodone treated patients. Anticholinergic effects were the most common effects in the imipramine group (Fe
e)  Ten institutions participated in a multi-center, double-blind, placebo-controlled evaluation of either trazodo
in 263 in-patients. Inclusion criteria included primary depression of the endogenous type, minimum score of 1
Rating Scale for depression (HAM-D) and at least 7 of 21 symptoms in 3 of 5 categories of the symptom prof
Initial doses were 200 mg and 100 mg daily for trazodone or imipramine. At the end of 28 days, 113 patients 
lack of efficacy or side effects. Drop out rates were 37% each for imipramine and trazodone and 58% for plac
were statistically superior to placebo in improvement of HAM- D and clinical global interview. There was no si
difference between trazodone and imipramine. Both trazodone and placebo caused statistically significantly fe
anticholinergic side effects, 19% and 14% compared WITH imipramine 52% (Gershon, 1981). 

 
4.6.BB   Trimipramine 

 
4.6.BB.1   Depression 

a)  One study showed trimipramine to be slightly superior to imipramine. Thirty-nine inpatients with endogeno
received either imipramine or trimipramine increased over 14 days to a maximum of 300 milligrams at bedtim
another 2 weeks. There were fewer adverse reactions (tremor, drowsiness, insomnia and dry mouth) than wit
however, nasal congestion occurred more frequently during trimipramine therapy (Rifkin et al, 1980). 
b)  Imipramine was compared with trimipramine in 44 patients with psychotic depression (average duration of
year) (Burns, 1965). Trimipramine was administered in doses of 25 mg three times daily for 1 week followed b
times daily for 2 more weeks. Overall recovery was reported in 18 patients receiving trimipramine (in 8.7 days
10 patients receiving imipramine (8.9 days). In addition, anxiety and insomnia responded much better in patie
trimipramine. Similar results have been reported by others (Salzmann, 1965). 
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4.6.BC   Tryptophan 

 
4.6.BC.1   Depression 

a)  L-tryptophan 6 grams and imipramine 150 milligrams/day were effective in relieving endogenous and non-
depression in 59 patients. Imipramine improved agitation, while L-tryptophan improved work and activities in 
endogenous depression. Imipramine therapy improved suicidal feelings in patients with non-endogenous dep
et al, 1979). 

 
4.6.BD   Venlafaxine 

 
4.6.BD.1   Depression 

a)  Venlafaxine and imipramine resulted in similar improvement in depression with melancholia in hospitalized
weeks; however, venlafaxine produced an earlier response than imipramine on 1 test (Benkert et al, 1996). O
dose of venlafaxine was rapidly increased from 75 to 375 milligrams(mg)/day; this dose was continued until d
then decreased to 150 mg/day. The dose of imipramine was increased from 50 to 200 mg/day over 5 days an
at this dose for the remainder of the study. The time to a 50% response rate was similar for the Montgomery-
Depression Rating Scale (MADRS), but for the 21-item Hamilton Rating Scale for Depression (HAM-D), the ti
was 1 week earlier with venlafaxine than imipramine (p=0.036). Adverse effects were reported in 69% and 76
treated with venlafaxine and imipramine, respectively. Statistically significant differences in dry mouth and tre
for imipramine (p less than 0.05) and nausea for venlafaxine (p=0.011). While this study enrolled 167 patients
than planned, and only 115 patients completed the 6-week study. Additional studies are needed to provide co
for a more rapid onset of effect with venlafaxine. 
b)  Venlafaxine was found to have antidepressant efficacy comparable to imipramine in outpatients with mode
depression. Venlafaxine was compared to imipramine in a 6 week, double-blind placebo controlled study in 2
depression of moderate to marked severity. Baseline and weekly efficacy measurements were obtained utiliz
Hamilton Rating Scale for Depression (HAM-D), the Montgomery-Asberg Depression Rating Scale (MADRS)
Global Impression severity and improvement scales (CGI). The mean maximal total daily dose of venlafaxine
48 milligrams and the mean maximal total daily dose of imipramine was 176 milligrams and +/- 56 mg. All stu
were administered in a three times a day schedule after meals. Venlafaxine showed a significant clinical adva
imipramine at the week 6 endpoint on the Ham-D total score. It was noted that this effect was probably due to
attrition rate for imipramine as compared to venlafaxine. Attrition rates due to adverse effects were 25% and 1
imipramine and venlafaxine respectively. Nausea, sedation, dry mouth, and dizziness were the most promine
adverse effects for venlafazine (Schweizer et al, 1994). 

 
4.6.BE   Viloxazine 

Depression 

Nocturnal enuresis 

 
4.6.BE.1   Depression 

a)  SUMMARY: Several controlled studies have reported the equivalent efficacy of viloxazine 150 to 450 millig
imipramine 75 to 225 milligrams daily in the treatment of depression in inpatients and outpatients (Santonasta
Davies et al, 1977; McEvoy et al, 1982; Battistini et al, 1980; Nair & Schwartz, 1982; Floru et al, 1976; Bayliss
Side effects in some of these reports, primarily anticholinergic, were less with viloxazine; however, others hav
similar incidence as imipramine (McEvoy et al, 1982). 
b)  At least 2 studies have reported a similar clinical response to placebo as with viloxazine and imipramine in
neurosis (Petrie et al, 1980; Guy et al, 1982). These data do not necessarily indicate the inefficacy of viloxazi
in this patient group, but rather reflect the methodological problems of placebo responsiveness in neurotic po
effects may also explain the reported early onset of effects with viloxazine in some clinical studies, both neuro
endogenous depression. 
c)  Better scores were reported on the Hamilton Depression Scale in patients treated with viloxazine 50 millig
times/day compared to those treated with imipramine 25 milligrams three times/day (Elwin, 1980). The double
involved 59 depressed patients. However, this data was not reproduced in 40 depressed patients treated with
mg/day or imipramine 150 mg/day (Battistini et al, 1980), nor in 28 depressed patients (Santonastaso et al, 1
d)  Viloxazine was compared with imipramine in the treatment of endogenous depression in a double-blind st
patients (McEvoy et al, 1982). Patients were randomly assigned to viloxazine 150 to 450 milligrams (mg) daily
to 225 milligrams daily (10 patients in each group). Flurazepam or chloral hydrate were given for sleep as nee
global impressions indicated that 7 viloxazine patients (70%) and 7 imipramine patients (70%) improved durin
patients receiving viloxazine and 3 receiving imipramine remained unchanged and 1 patient receiving viloxaz
Hamilton Psychiatric Rating Scale for Depression indicated improvement with both drugs with no differences 
Imipramine had a faster onset of action for depression (1 week versus 2 weeks). The Hamilton Psychiatric Ra
Anxiety also showed similar degrees of improvement, however, viloxazine had a more rapid onset (1 week ve
Viloxazine had no effect on improving sleep disturbances as determined by the Hamilton Depression Scale, a
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compared with other reports. Side effects were similar for both drugs with 1 patient in each group developing 
treatment (both patients had abnormal EKGs at initiation of treatment). 
e)  Viloxazine and imipramine has similar efficacy in a 5-week study involving 49 patients with endogenous de
Schwartz, 1982). Viloxazine was initiated in oral doses of 50 milligrams (mg) three times a day with meals, wi
being given at 5 p.m. Imipramine was given initially in doses of 25 milligrams orally three times a day in a sim
dose was increased starting in the second week of the study to a maximum of viloxazine 400 mg daily and im
daily by the fourth and fifth weeks. The mean daily dosage by the fifth week of the study was 380 mg daily for
192 mg daily for imipramine. Both drugs resulted in improvement based upon Clinical Global Impressions, the
Scale for Depression, the Hamilton Rating Scale for Anxiety, and the Brief Psychiatric Rating Scale. Based up
Impressions, 12 of 24 viloxazine patients were very much improved, with 5 much improved; 13 of 25 imipram
very much improved, with 7 being much improved. Side effects occurred more frequently in imipramine patien
side effects of dry mouth, constipation, blurred vision, sweating, and sedation occurred more frequently in the
However, nausea and vomiting occurred only in viloxazine patients. 

 
4.6.BE.2   Nocturnal enuresis 

a)  Viloxazine was evaluated in the treatment of nocturnal enuresis in a controlled study with imipramine and 
children (Attenburrow et al, 1984). The drugs were randomly assigned for a 7-week period. Viloxazine 100 m
bedtime was administered to children between 5 and 10 years of age. Imipramine was given in doses of 50 a
respectively. At week 7, significantly more dry nights occurred with both viloxazine and imipramine as compa
with no statistically significant difference between the two active agents. Toxicity was greater in the imipramin
consisting of, primarily anticholinergic effects. These data suggest the efficacy of viloxazine in enuretic childre
prove to be a useful alternative to imipramine in children who develop side effects during imipramine therapy.

4.6.BE.3   Adverse Effects 
a)  The most frequent side effects associated with viloxazine therapy are nausea and vomiting (Elwan, 1980; 
1980), and the incidence of anticholinergic side effects is much lower than with imipramine. 
b)  Viloxazine appears to cause less impairment of psychomotor performance than imipramine. The driving o
was tested after multiple doses of viloxazine 50 milligrams three times/day, imipramine 25 milligrams three tim
or nothing. The group treated with imipramine demonstrated significantly worse performance in the gap accep
subsidiary task responses. There was no effect on driving skills noted 2 hours after the first dose of each drug
1977). 

 
4.6.BF   Zimeldine 

Agoraphobia 

Depression 

 
4.6.BF.1   Agoraphobia 

a)  A double-blind comparison of zimeldine, imipramine, and placebo in the treatment of 44 patients with agor
attacks revealed that zimeldine was better, (not statistically significant), than imipramine and placebo therapy
1986). In fact, the imipramine therapy was not considered to be superior to placebo. Previous positive results
(Mavissakalian & Perel, 1985; Cohen et al, 1984) would indicate that the dose of imipramine used in this stud
mmilligrams/day) or the group of patients studied is not indicative of all patients with agoraphobia and panic a
further studies are conducted the utilization of zimeldine in the treatment of agoraphobia should be limited to 

 
4.6.BF.2   Depression 

a)  Zimeldine 100 milligrams orally twice a day was compared with oral imipramine 50 milligrams three times 
treatment of primary major depressive disorders (endogenous) in 95 patients in a controlled study (Hiramatsu
During the 4-week study, zimeldine produced similar antidepressant activity as imipramine as evaluated on th
Depression Scale. Zimeldine was reported more effective in patients over the age of 40, patients whose initia
over 40 years, patients with mild-to-moderate depression and patients who had previously failed to show an a
response to other antidepressants. Zimeldine was less toxic than imipramine, primarily with regard to anticho
b)  Zimeldine demonstrated significantly lower Hamilton Depression scale total scores compared with imipram
forty depressed patients were administered zimeldine, imipramine, and matching placebo in doses of 50 millig
Fewer adverse effects were reported in the zimeldine group (Merideth & Feighner, 1983). 

4.6.BF.3   Adverse Effects 
a)  Zimeldine did not differ in psychomotor or cognitive function tests in 18 healthy volunteers. In a double-blin
fashion, each subject received zimeldine 100 milligrams, imipramine 50 milligrams, or matching placebo. A ba
not exhibit a significant difference between active drugs (Ferris et al, 1980). 
b)  Zimeldine in therapeutic doses (200 milligrams/day) produces more pronounced anticholinergic effects, as
accommodation width and salivary secretion rate, than imipramine in therapeutic doses (75 milligrams/day) (v
1981). 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Anticonvulsant 
Dibenzazepine Carboxamide 

2)  Dosing Information 
a)  Adult 

1)  Partial seizure, monotherapy 
a)  initiation of monotherapy, 300 mg ORALLY twice a day, then increase the dosage 
by 300 mg/day every third day to 1200 mg/day OR 2400 mg/day in patients converted 
from other antiepileptic drug therapy to oxcarbazepine monotherapy (Prod
TRILEPTAL(R) oral tablets, oral suspension, 2005) 
b)  conversion to monotherapy, initial, 300 mg ORALLY twice a day; may increase 
dosage by up to 600 mg/day at weekly intervals to 2400 mg/day reached in
weeks while simultaneously reduce the dose of concomitant antiepileptic drugs over 
3-6 weeks (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005)

2)  Partial seizure; Adjunct 
a)  initial, 300 mg ORALLY twice a day; may increase dosage by up to 600 mg/day at 
weekly intervals to 1200 mg/day (Prod Info TRILEPTAL(R) oral tablets, oral 
suspension, 2005) 

b)  Pediatric 
1)  with adjunctive therapy, children 2 to less than 4 years of age may require up to twice 
the oxcarbazepine dose per body weight compared to adults; and children 4 to less than or 
equal to 12 years of age may require a 50% higher oxcarbazepine dose per body weight 
compared to adults (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005)

a)  Partial seizure, monotherapy 
1)  4 to 16 year old, initiation of monotherapy, 8-10 mg/kg/day ORALLY
divided doses; may increase dose by 5 mg/kg/day every 3 days to the 
recommended maintenance dose (Prod Info TRILEPTAL(R) oral tablets, oral 
suspension, 2005) 
2)  4 to 16 year old, conversion to monotherapy, initial, 8-10 mg/kg/day ORALLY 
in 2 divided doses; may increase doses by up to 10 mg/kg/day at weekly intervals 
to the recommended maintenance dose; simultaneously reduce the dose of 
concomitant antiepileptic drugs over 3-6 weeks (Prod Info TRILEPTAL(R) oral 
tablets, oral suspension, 2005) 
3)  4 to 16 year old, maintenance, 600 to 900 mg/day for 20 kg children;
1200 mg/day for 25 to 30 kg; 900 to 1500 mg/day for 35 to 40 kg children; 1200 to 
1500 mg/day for 45 kg children; 1200 to 1800 mg/day for 50 to 55 kg children; 
1200 to 2100 mg/day for 60 to 70 kg children (Prod Info TRILEPTAL(R) oral
tablets, oral suspension, 2005) 

b)  Partial seizure; Adjunct 
1)  4 to 16 years old, initial, 8-10 mg/kg/day ORALLY in 2 divided doses; MAX: 
600 mg/day(Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005)
2)  4 to 16 years old, maintenance, target maintenance dose of oxcarbazepine 
should be achieved over 2 weeks, and is dependent upon patient weight: (20 to 
29 kg, 900 mg/day); (29.1 to 39 kg, 1200 mg/day); and (greater than 39 kg, 1800
mg/day) (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005)
3)  2 to less than 4 years old, initial, 8-10 mg/kg/day ORALLY in 2 divided doses; 
MAX: 600 mg/day; patients under 20 kg, consider initial dose of 16-20
in 2 divided doses (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005)
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4)  2 to less than 4 years old, maintenance, should be titrated over 2 to 4 weeks; 
MAX: 60 mg/kg/day in 2 divided doses (Prod Info TRILEPTAL(R) oral tablets, oral 
suspension, 2005) 

3)  Contraindications 
a)  hypersensitivity to oxcarbazepine, or to any product component (Prod Info TRILEPTAL(R) 
oral tablets, suspension, 2007) 

4)  Serious Adverse Effects 
a)  Anaphylaxis 
b)  Angioedema 
c)  Hyponatremia 
d)  Immune hypersensitivity reaction, multiorgan 
e)  Stevens-Johnson syndrome 
f)  Toxic epidermal necrolysis 

5)  Clinical Applications 
a)  FDA Approved Indications 

1)  Partial seizure, monotherapy 
2)  Partial seizure; Adjunct 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the 
Tradename List (Product Index) 
B)  Synonyms 

Oxcarbazepine 
C)  Physicochemical Properties 

1)  Molecular Weight 
a)  252.27 (Prod Info Trileptal™, 00)  

2)  Solubility 
a)  Systemic: Oxcarbazepine is slightly soluble in acetone, chloroform, 
dichloromethane, and methanol. It is practically insoluble in ethanol, ether, and water.
(Prod Info Trileptal™, 00)  

 
 1.2   Storage and Stability 

A)  Oral route 
1)  Oral suspension of oxcarbazepine should be stored between 15 and 30 degrees 
Celsius (59 and 86 degrees Fahrenheit) (Prod Info Trileptal(R), 2003). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 

Dosage in Other Disease States 

 
1.3.1   Normal Dosage 
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Oral route 

Trigeminal neuralgia 

 
1.3.1.A   Oral route 

Partial seizure, monotherapy 

Partial seizure; Adjunct 

 
1.3.1.A.1   Partial seizure, monotherapy 

a)  Conversion 
1)  For conversion of therapy from other antiepileptic drugs (AEDs) to
oxcarbazepine monotherapy, oxcarbazepine therapy should be
a dose of 600 milligrams/day (mg/day) in two divided doses; simultaneously, 
reduction of the dosage of the concomitant AEDs should begin. The 
oxcarbazepine dose may be increased at weekly intervals, as clinically 
indicated, by a maximum of 600 mg/day to achieve a daily dose of 2400 
mg/day. The maximum dose of oxcarbazepine should be reached in
approximately 2 to 4 weeks while therapy with concomitant AEDs
terminated gradually over approximately 3 to 6 weeks. Close monitoring of 
the patient is recommended during the transition phase (Prod Info 
TRILEPTAL(R) oral tablets, oral suspension, 2005). 

b)  Initiation 
1)  In patients not currently treated with any antiepileptic drugs,
oxcarbazepine therapy should be initiated at a dose of 600 milligrams/day 
(mg/day) in two divided doses. This dose is then increased every third day by 
300 mg/day to achieve a dose of 1200 mg/day (Prod Info TRILEPTAL(R) oral 
tablets, oral suspension, 2005). 

c)  Withdrawal 
1)  Withdrawal of oxcarbazepine therapy should be gradual (Prod Info 
TRILEPTAL(R) oral tablets, oral suspension, 2005). 

 
1.3.1.A.2   Partial seizure; Adjunct 

a)  Oxcarbazepine should be initiated with a dose of 600 milligrams per day 
(mg/day), in two divided doses. This dose may be increased at weekly intervals, 
as clinically indicated, by a maximum of 600 mg/day. The recommended 
maintenance dose of oxcarbazepine for adjunctive use is 1200 milligrams/day
(mg/day) in 2 divided doses. Although daily doses greater than 1200 mg were 
more effective, most patients are not able to tolerate the 2400 mg/day dose due 
to adverse central nervous system effects. Close monitoring of the patient and 
plasma concentrations of concomitant antiepileptic drugs is recommended during 
the titration phase, especially at doses greater than 1200 mg/day (Prod Info 
TRILEPTAL(R) oral tablets, oral suspension, 2005). 

 
1.3.1.B   Trigeminal neuralgia 

1)  Effective oral doses of oxcarbazepine in the treatment of trigeminal neuralgia have 
been 300 milligrams 2 to 4 times daily initially, with the dose increased weekly
adequate pain control was achieved (Zakrzewska & Patsalos, 1989b). 
2)  Daily maintenance doses associated with pain relief have ranged from
milligrams/day (Zakrzewska & Patsalos, 1989b; Farago, 1987b). In one study, doses 
required for effective relief of pain were less than 10 milligrams/kilogram/day in
patients, 11 to 20 milligrams/kilogram/day in 46%, and greater than 20 
milligrams/kilogram/day in 31% (Farago, 1987b). 

1.3.1.C   Equivalent Doses 
1)  Oxcarbazepine oral suspension and film-coated tablets may be interchanged at 
equal doses (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005).

 
1.3.2   Dosage in Renal Failure 

A)  For patients with impaired renal function (creatinine clearance less than 30 
milliliters/minute), oxcarbazepine therapy should be initiated at 300 milligrams/day, one
half the usual starting dose, and increased at a slower rate than usual based
response (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005). 
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1.3.3   Dosage in Hepatic Insufficiency 

A)  Dose adjustments are generally not required in patients with mild to moderate hepatic 
impairment (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005). 

 
1.3.4   Dosage in Geriatric Patients 

A)  No specific guidelines exist for oxcarbazepine dosing in the elderly. Maximum plasma 
concentrations and values for area under the concentration-time curve were 30% to 60% 
higher in elderly volunteers (60 to 82 years of age) than in younger volunteers (18 to 32 
years of age). Differences are presumed to be due to age-related reductions in creatinine 
clearance (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005). Because 
oxcarbazepine is initiated at a low dosage and titrated until a maintenance dosage is 
reached, these pharmacokinetic differences are felt to have no significant clinical 
implications (van Heiningen et al, 1991). 

 
1.3.6   Dosage in Other Disease States 

A)  Pregnancy 
1)  Dose-normalized plasma concentrations of oxcarbazepine and mono
carbazepine (MHD), the active metabolite, decreased during pregnancy and appeared 
to return to prepregnancy levels during the postpartum period in a pharmacokinetic 
study in 5 pregnant women on oxcarbazepine monotherapy. Although prepregnancy 
concentrations were not available in any of the women, plasma concentrations of 
MHD and oxcarbazepine were measured during each trimester in 4 women, during 
the last trimester in 1 woman, and at least once during the 3 months after delivery in 
all women. The lowest dose-normalized concentrations were noted after the 20th
gestation-week. Furthermore, postpartum dose-normalized plasma concentrations of 
MHD and oxcarbazepine increased between 1.7 to 2.9 fold compared with the third 
trimester in 4 of the 5 pregnant women. The postpartum increase was observed as 
soon as 7 to 8 days after delivery. In 1 out of the 5 women no increase in the 
postpartum concentrations were noted (Tomson & Battino, 2007). 

 
 1.4   Pediatric Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Oral route 

Partial seizure, monotherapy 

Partial seizure; Adjunct 

 
1.4.1.A.1   Partial seizure, monotherapy 

a)  Conversion 
1)  For conversion of therapy from other antiepileptic drugs (AEDs) to
oxcarbazepine monotherapy in children 4 to 16 years, oxcarbazepine therapy 
should be initiated with a dose of 8 to 10 milligrams/kilogram/day (mg/kg/day) 
in two divided doses; simultaneously, reduction of the dosage of the 
concomitant AEDs should begin. The oxcarbazepine dose may be increased 
at weekly intervals, as clinically indicated, by a maximum of 10 mg/kg/day to 
achieve the recommended daily dose. Concomitant AEDs should be 
terminated gradually over approximately 3 to 6 weeks. Close monitoring of 
the patient is recommended during the transition phase. The recommended 
total daily dose of oxcarbazepine is as follows (Prod Info Trileptal(R),

Patient Weight (in kg) Target Maintenance Dose Range (mg/day)

20 600 to 900

25 900 to 1200

Page 4 of 51MICROMEDEX® Healthcare Series : Document

9/1/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/55...

Exhibit E.29, page 4

Case 3:09-cv-00080-TMB     Document 78-35      Filed 03/24/2010     Page 4 of 189



 
b)  Initiation 

1)  In children 4 to 16 years not currently treated with any antiepileptic drugs, 
oxcarbazepine therapy should be initiated at 8 to 10 milligrams/kilogram/day 
(mg/kg/day) in two divided doses. Doses should be increased by 5 
mg/kg/day every 3 days until the recommended daily dose is reached. The 
recommended total daily dose of oxcarbazepine is as follows (Prod Info
Trileptal(R), 2003a): 

 
 
1.4.1.A.2   Partial seizure; Adjunct 

a)  4 to 16 Year Olds 
For adjunctive therapy in pediatric patients aged between 4 to 16 years, 
oxcarbazepine should be initiated at a daily dose of 8 to 10 
milligrams/kilogram/day (mg/kg/day) in two divided doses, usually not to 
exceed 600 mg/day. The target maintenance dose, according to the chart 
below, should be attained within 2 weeks. The median dose reached during 
clinical trials was 31 mg/kg/day (6 to 51 mg/kg/day) (Prod Info TRILEPTAL
(R) oral tablets, oral suspension, 2005): 

Children 4 to less than or equal to 12 years of age may require a 50% higher
oxcarbazepine dose per body weight compared to adults. Children require a 
higher dose per body weight relative to adults because the apparent 
clearance increases with decreasing age (Prod Info TRILEPTAL(R) oral 
tablets, oral suspension, 2005). 

b)  2 to 4 Year Olds 
1)  For adjunctive therapy in pediatric patients 2 years old to less
years old, oxcarbazepine should be initiated at a daily dose of 8 to 10 
milligrams/kilogram/day (mg/kg/day) in two divided doses, usually not to 
exceed 600 mg/day. For patients under 20 kilogram, a starting dose of 16 to 
20 mg/kg/day in 2 divided doses may be considered. The maximum 
maintenance dose of oxcarbazepine should be achieved over 2 to 4 weeks 
and should not exceed 60 mg/kg/day in two divided doses. The final
reached during clinical trials in children 2 to 4 years of age was 55 mg/kg/day 
(Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005). 
2)  Children 2 to less than 4 years of age may require up to twice the
oxcarbazepine dose per body weight compared to adults. Children require a 

30 900 to 1200

35 900 to 1500

40 900 to 1500

45 1200 to 1500

50 1200 to 1800

55 1200 to 1800

60 1200 to 2100

65 1200 to 2100

70 1500 to 2100

Patient Weight (in kg) Target Maintenance Dose Range 
(mg/day)

20 600 to 900

25 900 to 1200

30 900 to 1200

35 900 to 1500

40 900 to 1500

45 1200 to 1500

50 1200 to 1800

55 1200 to 1800

60 1200 to 2100

65 1200 to 2100

70 1500 to 2100

Patient Weight (in kg) Target Maintenance Dose 
(mg/day)

20 to 29 900

29.1 to 39 1200

greater than 39 1800
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higher dose per body weight relative to adults because the apparent 
clearance increases with decreasing age (Prod Info TRILEPTAL(R) oral 
tablets, oral suspension, 2005). 
3)  Children 2 to 4 years of age may require up to twice the oxcarbazepine 
dose per body weight compared to adults. Children require a higher
body weight relative to adults because the apparent clearance increases with 
decreasing age (Prod Info TRILEPTAL(R) oral tablets, oral suspension,
2005). 

c)  In children beginning oxcarbazepine therapy, doses have been titrated up
30 milligrams/kilogram/day (mg/kg/day) over 1 to 3 weeks (Gaily et al, 1997a). In 
those switching from carbamazepine, an overnight change of 1.5 times their 
carbamazepine dose has been utilized. The mean effective dose for children 
achieving at least a 50% decrease in seizures has been 47 mg/kg/day with
range of 21 to 75 mg/kg/day. 

1.4.1.B   Equivalent Doses 
1)  Oxcarbazepine oral suspension and film-coated tablets may be interchanged at 
equal doses (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005).

 
1.4.2   Dosage in Renal Failure 

A)  For patients with impaired renal function (creatinine clearance less than 30 
milliliters/minute), oxcarbazepine therapy should be initiated at one-half the usual starting 
dose, and increased slowly according to the clinical response (Prod Info TRILEPTAL(R) 
oral tablets, oral suspension, 2005). 

 
1.4.3   Dosage in Hepatic Insufficiency 

A)  Dose adjustments are generally not required in patients with mild to moderate hepatic 
impairment (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005). 

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  Trigeminal neuralgia, oral: 24 hours (Zakrzewska & Patsalos, 1989). 
 
 2.2   Drug Concentration Levels 

A)  Therapeutic Drug Concentration 
1)  Epilepsy, not established (Zakrzewska & Patsalos, 1989). 

B)  Time to Peak Concentration 
1)  Oral: 4.5 hours (tablets), 6 hours (suspension) (Prod Info TRILEPTAL(R) oral tablets, 
oral suspension, 2005). 

a)  After the administration of a single dose of oxcarbazepine tablets, under fasted 
conditions, in healthy, male volunteers, the median time to peak concentration (Tmax) 
was 4.5 hours (range 3 to 13 hours). The median Tmax was 6 hours in healthy male
volunteers administered a single-dose of oxcarbazepine suspension, under fasted 
conditions (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005). The active 
metabolite, 10-hydroxy-carbazepine, reaches peak levels at 4.5 to 8 hours
1990; Kristensen et al, 1983; Theisohn & Heimann, 1982a). 
b)  After the administration of a single dose of oxcarbazepine oral suspension, under
fasted conditions, in healthy, male volunteers, the median time to peak concentration 
(Tmax) was 6 hours (Prod Info Trileptal(R), 2003b). 

2)  Steady-state plasma concentrations of 10-hydroxy-carbazepine, the active metabolite, 
are achieved within 2 to 3 days with twice-a-day dosing (Prod Info TRILEPTAL(R) oral 
tablets, oral suspension, 2005). 
3)  Maximum serum concentrations of the S- and R- enantiomers of 10-hydroxy
carbazepine were 4.49 and 0.99 mg/L, respectively, but the median time to peak 
concentration was similar for both (Volosov et al, 1999). 

C)  Area Under the Curve 
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1)  129.8 mg/L/hr (S-enantiomer); 26.3 mg/L/hr (R-enantiomer) (Volosov et al, 1999).
a)  Approximately 5-fold greater AUC for S-10-hydroxy-carbazepine than for R
hydroxy-carbazepine (Volosov et al, 1999). 
b)  AUC values were 30% to 60% higher in elderly volunteers (60 to 82 years
than in younger volunteers (18 to 32 years of age). Differences are presumed to be 
due to age-related reductions in creatinine clearance (Prod Info Trileptal(R),
c)  Dose adjusted AUC values were 30% to 40% lower in children below the age of 8 
years than in children above 8 years of age (Prod Info Trileptal(R), 2003b).

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  Oral: rapidly absorbed (Anon, 1990; Theisohn & Heimann, 1982a). 

B)  Effects of Food 
1)  none (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  40% to 60% (Prod Info TRILEPTAL(R) oral tablets, oral suspension,
Patsalos et al, 1990a). 

1)  Approximately 33% to 40% of 10-hydroxy-carbazepine is bound to serum 
proteins, predominantly albumin (Prod Info TRILEPTAL(R) oral tablets, oral 
suspension, 2005; Patsalos et al, 1990a). 
2)  Serum concentration within the therapeutically relevant range does not 
influence protein binding (Prod Info TRILEPTAL(R) oral tablets, oral
suspension, 2005). 
3)  No difference in binding between males and females was observed 
(Patsalos et al, 1990a). 

2)  OTHER DISTRIBUTION SITES 
a)  SALIVA, correlates to serum concentrations (Kristensen et al, 1983).

1)  A good correlation between saliva and serum concentrations of
hydroxy-carbazepine has been reported from 8 to 72 hours following oral 
administration of oxcarbazepine (Kristensen et al, 1983). 

B)  Distribution Kinetics 
1)  Volume of Distribution 

a)  49 L (10-hydroxy-carbazepine) (Prod Info Trileptal(R), 2003b) 
 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  LIVER, rapid and extensive metabolism (Faigle & Menge, 1990; Anon, 1990; 
Schutz et al, 1986a; Theisohn & Heimann, 1982a). 

a)  Metabolized via stereoselective reduction by cystolic enzymes of the carbonyl 
group in position 10 of oxcarbazepine (Faigle & Menge, 1990; Anon, 1990; 
Schutz et al, 1986a; Theisohn & Heimann, 1982a). 
b)  Lacks auto-inducing properties (Anon, 1990; Brodie et al, 1989a; Anon, 1989).
c)  Dose-dependent enzyme induction has been reported with higher doses 
producing effects similar to carbamazepine (Patsalos et al, 1990d). 

B)  Metabolites 
1)  10-monohydroxy-carbazepine, active (Prod Info TRILEPTAL(R) oral tablets, oral 
suspension, 2005; Faigle & Menge, 1990; Anon, 1990; Schutz et al, 1986a; Theisohn 
& Heimann, 1982a). 

a)  Primarily responsible for the therapeutic effects of oxcarbazepine (Prod Info 

Page 7 of 51MICROMEDEX® Healthcare Series : Document

9/1/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/55...

Exhibit E.29, page 7

Case 3:09-cv-00080-TMB     Document 78-35      Filed 03/24/2010     Page 7 of 189



TRILEPTAL(R) oral tablets, oral suspension, 2005; Faigle & Menge, 1990; 
Patsalos et al, 1990d; Anon, 1990; Anon, 1989; Theisohn & Heimann,
b)  The metabolite 10-hydroxy-carbazepine is primarily excreted in the urine as
the glucuronide conjugate (Dickinson et al, 1989; Anon, 1989; Schutz et al, 
1986a; Theisohn & Heimann, 1982a). 

2)  Two isomeric 10,11-diols, inactive (Dickinson et al, 1989; Anon, 1989;
1986a; Theisohn & Heimann, 1982a). 

a)  The trans-diol (10,11-dihydro-10,11-trans-dihydroxy-carbamazepine)
predominates (Dickinson et al, 1989; Anon, 1989; Schutz et al, 1986a; Theisohn 
& Heimann, 1982a). 

3)  Other minor metabolic pathways include direct O-glucuronidation and
with the enol form (Anon, 1990). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Excretion (%) 

a)  95% to 96% (Prod Info TRILEPTAL(R) oral tablets, oral suspension,
Schutz et al, 1986a). 

2)  Only small amounts of unchanged oxcarbazepine are recovered (less than 1%) 
and the majority of renal excretion is accounted for by 10-hydroxy-carbazepine (up to 
80%), primarily as the glucuronide conjugate. Only negligible amounts of the trans
and cis-10,11-diol are found in the urine (approximately 3%) (Prod Info TRILEPTAL(R) 
oral tablets, oral suspension, 2005; Anon, 1990; Schutz et al, 1986a). 

B)  Total Body Clearance 
1)  The younger and lower in weight the faster the weight-adjusted clearance is for 10
monohydroxy-carbazepine (MHD). In children 2 years to less than 4 years of age, 
weight-adjusted clearance is approximately 80% higher on average than that of 
adults. When treated with a similar weight-adjusted dose, the corresponding MHD 
exposure in these children is expected to be about 50% of adult exposure. In children 
4 to 12 years of age, weight-adjusted clearance is approximately 40% higher on
average than that of adults. When treated with a similar weight-adjusted dose, the 
corresponding MHD exposure in these children is expected to be about 75% of adult 
exposure. The weight-adjusted MHD clearance in children 13 years and older
expected to reach that of adults (Prod Info TRILEPTAL(R) oral tablets, oral 
suspension, 2005). 

C)  Other 
1)  OTHER EXCRETION 

a)  FECES, less than 4% (Prod Info TRILEPTAL(R) oral tablets, oral
2005). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  1 to 2.5 hours (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005; 
Dickinson et al, 1989). 

1)  The half-life is prolonged to 19 hours in patients with renal impairment 
(creatinine clearance less than 30 mL/min) (Prod Info TRILEPTAL(R) oral 
tablets, oral suspension, 2005). 

B)  Metabolites 
1)  10-hydroxy-carbazepine, 8 to 11 hours  (Prod Info TRILEPTAL(R) oral tablets, oral 
suspension, 2005; Anon, 1990; Dickinson et al, 1989; Theisohn & Heimann,

a)  The half-life of 10-monohydoxy-carbazepine was 9 hours (Prod Info
TRILEPTAL(R) oral tablets, oral suspension, 2005). 
b)  Half-lives of the R- and S- enantiomers were 11.9 and 13 hours, respectively 
(Volosov et al, 1999). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 
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Drug Interactions 

 
 3.1   Contraindications 

A)  hypersensitivity to oxcarbazepine, or to any product component (Prod Info TRILEPTAL(R) 
oral tablets, suspension, 2007) 

 
 3.2   Precautions 

A)  anaphylaxis and angioedema of larynx, glottis, lips, and eyelids may occur; including 
fatalities if laryngeal involvement (Prod Info TRILEPTAL(R) oral tablets, suspension,
B)  concomitant alcohol consumption; may cause additive sedative effect (Prod Info
TRILEPTAL(R) oral tablets, suspension, 2007) 
C)  concomitant medications known to decrease serum sodium levels; hyponatremia risk (Prod
Info TRILEPTAL(R) oral tablets, suspension, 2007) 
D)  concomitant use with hormonal contraceptives; therapy renders hormonal contraceptive 
less effective (Prod Info TRILEPTAL(R) oral tablets, suspension, 2007) 
E)  decreases in T4 may occur; without decreases in T3 or TSH (Prod Info TRILEPTAL(R) oral 
tablets, suspension, 2007) 
F)  hypersensitivity to carbamazepine (25% to 35% of those hypersensitive to carbamazepine 
also have hypersensitivity reaction to oxcarbazepine) (Prod Info TRILEPTAL(R) oral tablets,
suspension, 2007) 
G)  hyponatremia (sodium less than 125 mmol/L); especially during the first 3 months of 
therapy, but may occur more than 1 year after therapy initiation (Prod Info TRILEPTAL(R) oral 
tablets, suspension, 2007) 
H)  multiorgan hypersensitivity reactions have occurred; median time to detection 13 days 
(Prod Info TRILEPTAL(R) oral tablets, suspension, 2007) 
I)  rapid withdrawal of oxcarbazepine therapy; may result in increased seizure frequency (Prod 
Info TRILEPTAL(R) oral tablets, suspension, 2007) 
J)  renal impairment (creatinine clearance less than 30 mL/minute); elimination of active 
metabolite is slowed resulting in a 2-fold increase in exposure (Prod Info TRILEPTAL(R) oral
tablets, suspension, 2007) 
K)  serious skin reactions, including Stevens-Johnson syndrome and toxic epidermal 
necrolysis, have occurred (median time to onset 19 days) (Prod Info TRILEPTAL(R) oral 
tablets, suspension, 2007) 
L)  suicidality, increased risk of; based on data analysis of 199 placebo-controlled studies of 11 
antiepileptic drugs, small elevated risk occurred as early as 1 week after starting therapy and 
continued to at least 24 weeks (US Food and Drug Administration, 2008) 

 
 3.3   Adverse Reactions 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Immunologic Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 
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Respiratory Effects 

Other 

 
3.3.2   Dermatologic Effects 

Cutaneous hypersensitivity 

Dermatological finding 

Erythema multiforme 

Rash 

Stevens-Johnson syndrome 

Toxic epidermal necrolysis 

 
3.3.2.A   Cutaneous hypersensitivity 

1)  Summary 
a)  Allergic skin reactions are described with the administration of oxcarbazepine 
(Dam et al, 1989a; Dam, 1990a; Houtkooper et al, 1987c); (Zakrzewska & Ivanni,
1988)(Houtkooper et al, 1987c; Zakrzewska & Patsalos, 1989a; Anon, 1990b; 
Watts & Bird, 1991). 

2)  LITERATURE REPORTS 
a)  Desensitization to oxcarbazepine, following the development of a generalized 
pruritic rash, was accomplished using a dose of 0.1 milligram (mg) daily and 
doubling the dose every 2 days until a therapeutic dosage was reached (Watts
Bird, 1991). 
b)  Allergic skin reactions have been reported less frequently with oxcarbazepine 
as compared to carbamazepine in some clinical studies (Dam et al, 1989a; Dam, 
1990a; Houtkooper et al, 1987c). 
c)  There is evidence that oxcarbazepine can be used safely as an alternative in 
some patients with carbamazepine induced hypersensitivity (Zakrzewska & 
Ivanni, 1988)(Houtkooper et al, 1987c; Zakrzewska & Patsalos, 1989a).
d)  In 1 Danish study, a cross-reaction to oxcarbazepine was seen in only 12 of 
47 patients (25%) with allergic skin reactions to carbamazepine (Anon,

 
3.3.2.B   Dermatological finding 

1)  Skin rash, Stevens-Johnson syndrome, toxic epidermal necrolysis, urticaria, and 
allergic skin reactions have been reported with the administration of oxcarbazepine.

 
3.3.2.C   Erythema multiforme 

1)  Summary 
a)  Although not observed in controlled clinical trials, erythema multiforme has 
been observed in post-marketing studies or named patient programs involving 
oxcarbazepine (Prod Info Trileptal(R), 2003). 

 
3.3.2.D   Rash 

1)  Summary 
a)  Skin rash has been a frequently described adverse effect of oxcarbazepine 
therapy, also occurring with the discontinuation of oxcarbazepine therapy. Rash 
may be associated with a mild eosinophilia, and was reported in 7% of patients 
on oxcarbazepine monotherapy in one study (Prod Info Trileptal(R), 2003; Friis et 
al, 1993a; Watts & Bird, 1991). 

 
3.3.2.E   Stevens-Johnson syndrome 

1)  A 9-year-old Taiwanese boy developed Stevens-Johnson syndrome (SJS) within 
14 days of initiating oxcarbazepine for treatment of seizures. The patient had a history 
of seizures first occurring at the age of 6 months and was treated with phenytoin for 
several months and then the phenytoin was discontinued without recurrence of 
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seizures until he was 9 years old. Upon presentation, the patient's seizure was
characterized by clonic movement of his hands and legs, with loss of consciousness. 
The results of the electroencephalogram and physical examination were 
unremarkable. The patient was started on oxcarbazepine 300 milligrams (mg) daily 
and the dose was increased to 600 mg daily after one week. Fourteen days after 
beginning therapy with oxcarbazepine, the patient developed maculopapule rashes on 
his face and thigh along with high fever. Two days later, he developed blisters on his
thigh, multiple oral ulcers and hyperemic conjunctivae. The patient was admitted to 
the emergency department with the diagnosis of presumed SJS. Laboratory analyses 
revealed leukocytosis (white blood cell (WBC) 13,930/mcL; normal range,
10,000/mcL), elevated C-reactive protein (50.59 mcg/mL; range, 0 to 5 mcg/mL). 
Human leukocyte antigen (HLA) genotyping showed HLA-B*1518/B*4001 and skin 
pathology finding revealed lymphohistiocytic infiltration around the blood
scanty eosinophils, which was consistent with SJS. The patient improved with steroid 
and antihistamine treatment for 7 days and was discharged 12 days later. Authors 
concluded that similar to carbamazepine-induced SJS, the role of the HLA
may be associated with the development of oxcarbazepine-induced SJS (Lin et al,
2009). 
2)  Serious, sometimes life-threatening, cases of Stevens-Johnson syndrome have 
been reported with the use of oxcarbazepine in children and adults. Some patients 
have required hospitalization, and rare cases of death have been reported. 
Additionally, re-challenge with the drug has resulted in recurrence of the dermatologic 
reactions. The rate at which these dermatologic events have been reported
association with oxcarbazepine use exceeds the rate at which these events are 
reported in the general population by 3- to 10-fold. The median time of onset in 
reported cases was 19 days. Discontinuation of oxcarbazepine should be considered
in any patient who develops a skin reaction while using the drug (Prod Info 
TRILEPTAL(R) oral tablets, suspension, 2007). 

 
3.3.2.F   Toxic epidermal necrolysis 

1)  Serious, sometimes life-threatening, cases of toxic epidermal necrolysis have been 
reported with the use of oxcarbazepine in children and adults. Some patients have
required hospitalization, and rare cases of death have been reported. Additionally, re
challenge with the drug has resulted in recurrence of the dermatologic reactions. The 
rate at which these dermatologic events have been reported in association with 
oxcarbazepine use exceeds the rate at which these events are reported in the general 
population by 3- to 10-fold. The median time of onset in reported cases was 19
Discontinuation of oxcarbazepine should be considered in any patient who develops a 
skin reaction while using the drug(Prod Info TRILEPTAL(R) oral tablets, suspension,
2007). 

 
3.3.3   Endocrine/Metabolic Effects 

Abnormal thyroid hormone 

Acute intermittent porphyria 

Body temperature above normal 

Hormone level - finding, Reproductive 

Hyperlipidemia 

Hyponatremia 

Hypothermia 

Weight gain 

 
3.3.3.A   Abnormal thyroid hormone 

1)  Summary 
a)  Use of oxcarbazepine has been associated with decreases in T4, but
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or thyroid stimulating hormone (TSH) (Prod Info TRILEPTAL(R) oral tablets, 
suspension, 2007). 

2)  LITERATURE REPORTS 
a)  One study found that carbamazepine and oxcarbazepine both decrease
serum thyroxine (T4) and free thyroxine (FT4) in girls with epilepsy. These effects 
were reversible upon discontinuation of therapy. Patients, between the ages of 8 
and 18 years, were compared to 54 age-matched controls. Mean T4 and FT4 
levels in patients receiving carbamazepine (n=19) was 11.5 nM and 70.2
compared to 14.4 nM and 96.6 nM in the control group (p less than 0.01 and 
0.001, respectively). Mean T4 and FT4 in patients receiving oxcarbazepine 
(n=18) were 11.3 nM and 74.9 nM (p less than 0.001 for both measures when 
compared control). Thyrotropin and free triiodothyronine levels were
significantly different. A second evaluation, taken a mean of 5.8 years later, was 
performed. Thyroid hormone levels in patients who had discontinued therapy (10 
carbamazepine patients and 10 oxcarbazepine patients) did not significantly
from the controls. Patients had been off therapy for a mean of 5 and 4.8 years, 
respectively (Vainionpaa et al, 2004). 

 
3.3.3.B   Acute intermittent porphyria 

See Drug Consult reference: DRUGS CONSIDERED UNSAFE- ACUTE 
PORPHYRIAS 

 
3.3.3.C   Body temperature above normal 

1)  Case report- Despite several changes in drug therapy, a fever was reported in a 
20-year-old female which persisted for a follow-up period of approximately 3 years 
following the initial occurrence during oxcarbazepine therapy. The authors
that the patient had actually experienced a change in "set point" for body temperature 
regulation rather than having a febrile reaction. The oxcarbazepine dose was 300
milligrams (mg) twice a day for 2 weeks then increased to 300 milligrams (mg) three 
times a day. The patient's body temperature had steadily ranged between 36.5 and 
36.8 degrees Celsius (C) for several years. After oxcarbazepine treatment,
achieved good seizure control, but her temperature rose to over 37 degrees C. The 
oxcarbazepine was gradually reduced and valproate 1500 milligrams (mg) was 
substituted resulting into a gradual return to pre-treatment temperature but an 
increase in simple seizures. After a return to temperatures over 37 degrees C (37 to 
37.6 degrees C) 4 months later, the valproate was reduced to 800 milligrams/day 
(mg/day) and vigabatrin 1500 mg was added. Eventually, good seizure control was 
achieved with doses of lamotrigine up to 150 mg/day and vigabatrin 2000
however, the patient's temperature never returned to the pre-treatment range. The 
mechanism for this effect was hypothesized to be the influence of antiepileptic drugs 
on ion concentration, as the inherent ratio of sodium to calcium ions in the posterior 
hypothalamus has been suggested as the physiological basis for the "set point" of 
temperature control (Gatzonis et al, 1999). 

 
3.3.3.D   Hormone level - finding, Reproductive 

1)  LITERATURE REPORTS 
a)  Antiepileptic agents have been associated with changes in serum 
concentrations of male reproductive hormones. When compared to healthy 
controls (n=41), carbamazepine treated men with partial epilepsy (n=15) had 
lower serum dehydroepiandrosterone sulfate concentrations (3068 ng/mL for
controls versus 1952 ng/mL for carbamazepine; p less than 0.001). No 
statistically significant differences in dehydroepiandrosterone levels were 
detected between controls and oxcarbazepine treated (n=18) or valproic acid 
treated (n=27) men with generalized epilepsy. It was also found that
valproic acid group had higher androstendione levels (5.9 ng/mL) when compared 
to the control group (2.2 ng/mL; p less than 0.001) whereas the other arms did 
not. Serum testosterone, sex hormone binding globulin, free androgen index, 
luteinizing hormone, follicle stimulating hormone, prolactin and inhibin B 
measurements were not statistically significantly different between all 4 groups.
Whether the differences in reproductive hormones are epilepsy-induced changes 
or antiepileptic agent-induced changes remains to be determined (Isojarvi et al,
2004). 
b)  Reproductive hormone levels in men with epilepsy may be affected by use of 
valproic acid or carbamazepine, with some effect shown by oxcarbazepine
doses. In valproate-treated men (n=21), androstenedione levels were significantly 
increased compared with controls (n=25) (p less than 0.001), and more than half
of the cohort taking valproate (57%) had serum concentrations of testosterone, 
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androstenedione, or dehydroepiandrosterone (DHEA) above the reference range 
(p less than 0.001). Follicle stimulating hormone levels were abnormally low in 
valproate- treated men (p less than 0.05). Among carbamazepine-treated
(n=40), serum concentrations of DHEA were low (p less than 0.001) and sex 
hormone-binding globulin (SHBG) levels were high (p less than 0.05). In men 
taking high doses of oxcarbazepine (900 milligrams/day (mg/day) or more), serum
concentrations of testosterone, luteinizing hormone, and SHBG were high 
(p=0.008, p=0.02, p=0.005, respectively). The authors noted that serum insulin 
levels were high across all groups (Rattya et al, 2001). 

 
3.3.3.E   Hyperlipidemia 

1)  Case report - increased serum lipids, specifically low-density lipoproteins and 
serum cholesterol were reported in 16-year-old girl. High-density lipoproteins, 
triglycerides, and liver function tests remained within normal limits. Oxcarbazepine is 
metabolized primarily by ketone reductase and glucuronosyltransferase causing 
minimal hepatic enzyme-induction in humans. An increase in lipid levels had
previously in the patient when she was treated with carbamazepine, but was thought 
to be less probable with oxcarbazepine. The authors suggest monitoring lipid levels in
patients treated with oxcarbazepine as well as in those treated with carbamazepine 
(Papacostas, 2000). 

 
3.3.3.F   Hyponatremia 

1)  Summary 
a)  Significant hyponatremia (sodium less than 125 mmol/L) generally occurs 
during the first 3 months of therapy, but may occur more than one year after 
therapy initiation. Dose reduction, therapy discontinuation, or restriction of
intake may be required. In patients who discontinued therapy in clinical trials, 
sodium levels normalized within a few days without further treatment. Monitoring 
of serum sodium should be considered especially in patients at risk or in
who develop symptoms of hyponatremia. Patients are at risk if they receive 
concomitant medications known to decrease serum sodium levels (Prod Info 
TRILEPTAL(R) oral tablets, suspension, 2007). 
b)  Hyponatremia has occurred with the administration of oxcarbazepine and is
associated with a greater incidence of hyponatremia as compared with the use of 
carbamazepine (Dong et al, 2005). The mechanism is thought to be an 
antidiuretic hormone-like action on the kidney. HYPONATREMIC COMA has 
been described with oxcarbazepine use. Some investigators feel that 
hyponatremia from oxcarbazepine may severely limit its use as an anticonvulsant. 
Most patients with hyponatremia remain asymptomatic but some may experience 
drowsiness, increase in seizure frequency, and impaired consciousness. 
Hyponatremia with oxcarbazepine occurs most commonly in elderly patients
during administration of high doses of the drug (Kloster et al, 1998; Van 
Amelsvoort et al, 1994; Steinhoff et al, 1992; Anon, 1990b; Pendlebury et al, 
1989; Houtkooper et al, 1987c; Anon, 1989b; Zakrzewska & Patsalos, 1989a;
Johannessen & Nielson, 1987; Nielson et al, 1988). 

2)  Incidence: 2.5% to 29.9% (Dong et al, 2005; Prod Info TRILEPTAL(R) oral tablets,
suspension, 2007) 
3)  LITERATURE REPORTS 

a)  The results of one study indicate that oxcarbazepine use is associated with a 
greater incidence of hyponatremia as compared with the use of carbamazepine. 
In a cross-sectional study, the sodium levels of patients receiving treatment with
either oxcarbazepine (n=97; mean age, 36.3 years) or carbamazepine (n=451; 
mean age, 38.2 years) were evaluated for the presence of hyponatremia. 
Hyponatremia was defined as a sodium level less than or equal to 134 
milliequivalents/liter (mEq/L); severe hyponatremia was defined as a sodium level
less than or equal to 128 mEq/L. Hyponatremia was observed in a significantly 
greater number of oxcarbazepine-treated patients, as compared with those 
receiving carbamazepine therapy (29.9% (29/97) vs 13.5% (61/451), respectively; 
p less than 0.0001). The incidence of severe hyponatremia was also
oxcarbazepine group as compared with the carbamazepine group (12.4% (12/97) 
vs 2.8%(13/451), respectively). Severe hyponatremia accounted for 41.3% 
(12/29) of all hyponatremia cases in oxcarbazepine-treated patients,
accounting for 21.3% (13/61) of all hyponatremia cases reported in patients 
receiving carbamazepine therapy (p less than 0.0001). The investigators also 
found that, for both groups, hyponatremia was more likely to occur in older
patients. Hyponatremia was observed in 62.2% and 20.6% of oxcarbazepine
carbamazepine-treated patients 40 years of age or older, as compared with 10% 
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and 7.9% of oxcarbazepine- and carbamazepine-treated patients less than 40 
years of age, respectively (p less than 0.0001, both values) (Dong et al,
b)  In controlled epilepsy clinical studies, 38 of 1524 patients (2.5%) treated with
oxcarbazepine developed clinically significant hyponatremia (sodium less that 
125 millimoles/liter (mmol/L), generally within the first 3 months of treatment. Most 
patients who developed the condition were asymptomatic, but patients were
frequently monitored and some had their oxcarbazepine dose reduced or 
discontinued or had their fluid intake restricted. When oxcarbazepine therapy was 
discontinued, serum sodium concentrations generally returned to normal within a 
few days without additional treatment (Prod Info Trileptal(R), 2003). 
c)  Hyponatremia, defined as at least one serum sodium measurement below 132
micromoles/liter (mcmol/L), was observed in 8 of 34 children (24%) with 
intellectual disability given oxcarbazepine (Gaily et al, 1998). 
d)  Two cases of impaired water homeostasis and death after ingestion of
oxcarbazepine are reported (Kloster et al, 1998). 
e)  In a study involving children, hyponatremia occurred in 7 out of 53 patients 
given oxcarbazepine (Gaily et al, 1997). 
f)  Hyponatremia was reported in 80 of 350 (23%) patients whose serum
concentrations were monitored during oxcarbazepine therapy. Ten percent of 
patients had low serum sodium prior to receiving oxcarbazepine treatment (Friis 
et al, 1993a). 
g)  Hyponatremic coma, with a serum sodium level of 115 millimoles/liter 
(mmol/L), was reported in a 50-year-old female following almost one year
therapy with oxcarbazepine 2100 milligrams/day (mg/day). On discontinuation of 
the drug, serum sodium levels improved after 2 days, with resolution of 
somnolence and coma (Steinhoff et al, 1992). 
h)  Significant reductions in mean serum sodium levels (less than 135 
millimoles/liter (mmol/L) have been reported in 50% to 80% of patients in some 
studies. Available data suggests that the incidence of hyponatremia with 
oxcarbazepine may be greater than that observed with carbamazepine
(Pendlebury et al, 1989; Nielson et al, 1988). 

 
3.3.3.G   Hypothermia 

1)  Transient hypothermia has been reported rarely during administration of 
oxcarbazepine (Sillanpaa & Pihlaja, 1989). 

 
3.3.3.H   Weight gain 

1)  Weight gain has been reported as a relatively frequent adverse effect
oxcarbazepine therapy (Anon, 1990b). 

 
3.3.4   Gastrointestinal Effects 

Diarrhea 

Gastrointestinal tract finding 

Nausea and vomiting 

 
3.3.4.A   Diarrhea 

1)  Summary 
a)  Diarrhea is described with the administration of oxcarbazepine in 7% of 
patients, which stopped as therapy continued (Anon, 1990b; Farago, 1987b; 
Sillanpaa & Pihlaja, 1989; Philbert et al, 1986a; Steinhoff et al, 1992;
et al, 1989). 

 
3.3.4.B   Gastrointestinal tract finding 

1)  Summary 
a)  CONSTIPATION, ANOREXIA and a sensation of heat in the stomach are 
described with the administration of oxcarbazepine (Steinhoff et al, 1992; Anon, 
1990b; Pendlebury et al, 1989; Sillanpaa & Pihlaja, 1989; Farago, 1987b; Philbert 
et al, 1986a). 

2)  Nausea and vomiting, diarrhea, constipation, anorexia, and a sensation of
the stomach are described with the administration of oxcarbazepine. 
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3.3.4.C   Nausea and vomiting 
1)  Summary 

a)  Nausea and vomiting are described with the use of oxcarbazepine. In
series, nausea and vomiting occurred with the discontinuation of oxcarbazepine 
therapy. In another trial, nausea and vomiting occurred with oxcarbazepine doses 
at the maximum dosage (2400 mg/day) (Prod Info Trileptal(R), 2003).

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Thrombocytopenia 

1)  A case report described thrombocytopenia in a 63-year-old woman after
treated with oxcarbazepine. The patient, who had a history of depression with 
psychotic features and multiple psychiatric hospitalizations, presented to the hospital 
with increasingly disorganized behavior and paranoid ideation. Platelet count at time 
of admission was 300,000/microliter. Initial treatment with nortriptyline and risperidone 
was unsuccessful, and the patient was switched to aripiprazole and venlafaxine. After 
an inadequate response, oxcarbazepine 300 milligrams twice daily was added to her 
ongoing treatment of aripiprazole and venlafaxine. The patient responded well to
displaying an improvement in mood and energy levels. Following oxcarbazepine 
therapy for a few days, the patient developed a low-grade fever and platelet count 
dropped to 208,000/microliter. Idiopathic thrombocytopenic purpura was
partial thromboplastin time, prothrombin time, and international normalized ratio were 
within normal limits. Platelet count continued to drop and was 18,000/microliter by
10 of treatment. Oxcarbazepine was discontinued and 4 days later, platelet count 
increased to 250,000/microliter and was within normal limits 7 days after discontinuing 
oxcarbazepine (Mahmud et al, 2006). 

 
3.3.6   Hepatic Effects 

Increased liver function test 

Liver finding 

 
3.3.6.A   Increased liver function test 

1)  Summary 
a)  Elevations in serum gamma-glutaryl transpeptidase (GGT) have been 
observed in some patients treated with oxcarbazepine or 10-hydroxy
(Farago, 1987b). Although no severe hepatotoxic reactions have been reported,
monitoring of liver function tests is advised during therapy. 

 
3.3.6.B   Liver finding 

1)  Elevated liver function tests are described with the administration of 
oxcarbazepine. 

 
3.3.7   Immunologic Effects 

Anaphylaxis 

Cross sensitivity reaction 

Immune hypersensitivity reaction, multiorgan 

 
3.3.7.A   Anaphylaxis 

1)  Rare cases of anaphylaxis have been reported in patients following initial or 
subsequent oxcarbazepine use. In the event of this reaction, therapy should be 
discontinued and the patient should not be rechallenged with oxcarbazepine (Prod 
Info TRILEPTAL(R) oral tablets, suspension, 2007). 

 
3.3.7.B   Cross sensitivity reaction 

1)  Summary 
a)  Cross-sensitivity reactions are described with the administration of 
oxcarbazepine (Anon, 1990b; Prod Info Trileptal(R), 2003; Beran, 1993).
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2)  LITERATURE REPORTS 
a)  In 1 Danish study, a cross-reaction to oxcarbazepine was seen in 12
patients (25%) with allergic skin reactions to carbamazepine (Anon, 1990b).
b)  Caution is advised in using oxcarbazepine in patients with a history of 
sensitivity to carbamazepine (Prod Info Trileptal(R), 2003). 
c)  Although only a 25% cross-sensitivity has been reported between
oxcarbazepine and carbamazepine, dermatological reactions occurred in 3 
patients treated with oxcarbazepine who had previously discontinued 
carbamazepine because of the development of skin reactions. Two patients 
developed a pruritic skin rash and 1 patient developed exfoliative dermatitis 
following 2 or 3 doses of oxcarbazepine (Beran, 1993). 

 
3.3.7.C   Immune hypersensitivity reaction, multiorgan 

1)  Although the number of cases has been limited, multiorgan hypersensitivity 
disorders, often considered life-threatening and resulting in hospitalization, have been
reported in association with the initiation of oxcarbazepine therapy (median time to 
detection 13 days, range 4-60 days). Multiorgan hypersensitivity reactions have been 
characterized by features such as rash, fever, lymphadenopathy, abnormal
function tests, hepatitis, thrombocytopenia, neutropenia, eosinophilia, pruritus, 
nephritis, oliguria, hepato-renal syndrome, asthenia, and arthralgia. Oxcarbazepine
treatment should be discontinued and replaced with an alternative therapy if a 
hypersensitivity reaction is suspected. Although there are no reports that
sensitivity with other agents (ie, carbamazepine) has caused this reaction, the 
possibility cannot be ruled out (Prod Info TRILEPTAL(R) oral tablets, suspension,
2007). 

 
3.3.9   Neurologic Effects 

Encephalopathy 

Neurological finding 

Seizure 

 
3.3.9.A   Encephalopathy 

1)  Summary 
a)  Metabolic encephalopathy has been reported in a patient due to 
oxcarbazepine-induced hyponatremia (Rosendahl & Friis, 1991). 

 
3.3.9.B   Neurological finding 

1)  Summary 
a)  Severe HEADACHE (2.9%), DROWSINESS, DIZZINESS (6.4%) with ATAXIA
(5.2%), TREMOR (1.8%), ABNORMAL GAIT (1.7%), and FATIGUE
the most frequent adverse effects observed during therapy with oral 
oxcarbazepine and oral 10-hydroxy carbazepine and were among the effects 
most commonly associated with discontinuation of oxcarbazepine in clinical
studies. Sedation, DIFFICULTY IN CONCENTRATION, and MEMORY
IMPAIRMENT are also described with the administration of oxcarbazepine. There 
is some evidence that the incidence and severity of central nervous system 
effects, including sedation, is less with oxcarbazepine than with carbamazepine
(Prod Info Trileptal(R), 2003; Anon, 1990b; Dam, 1990a; Sillanpaa & Pihlaja, 
1989; Farago, 1987b; Houtkooper et al, 1987c; Bulau et al, 1987a; Philbert et al, 
1986a; Dickinson et al, 1988; Anon, 1989b; Farago, 1987b; Zakrzewska
Patsalos, 1989a; Curran & Java, 1993). 

2)  Headache, drowsiness, dizziness, ataxia, tremor, abnormal gait, fatigue,
encephalopathy, and oculogyric crises are described with the administration of 
oxcarbazepine. Psychomotor slowing, concentration difficulties, speech or language 
problems, somnolence or fatigue and coordination abnormalities such as
disturbances have also been associated with oxcarbazepine use. 
3)  LITERATURE REPORTS 

a)  The incidence of dizziness, drowsiness, headache, and ataxia has
similar with oxcarbazepine as compared to carbamazepine in other studies (Dam, 
1990a; Houtkooper et al, 1987c). 
b)  In one study, substitution of carbamazepine with oxcarbazepine in epileptics
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receiving polytherapy was associated with increased alertness and greater ability 
to concentrate (Anon, 1990b). 

 
3.3.9.C   Seizure 

1)  Summary 
a)  In a case report, a 9-year-old female developed absence-like seizures soon 
after initiating oxcarbazepine therapy. The patient had been diagnosed with 
benign focal epilepsy of childhood with centrotemporal spikes and had a history of
language delay. Her seizures were activated by drowsiness and were all 
generalized tonic-clonic or hemi-clonic seizures with occasional postictal Todd 
paralysis. Over a 6-month period, she had 3 nocturnal seizures followed by 
multiple nocturnal seizures over 3 days. She was then prescribed oxcarbazepine
monotherapy. Soon after, she developed multiple daily episodes of eyelid 
fluttering with loss of awareness. A 30-minute electroencephalogram (EEG) 
recorded 6 seizures and benign focal epileptiform discharges of childhood 
(BFEDC) occurring at a rate of 9 per minute. Oxcarbazepine was then 
discontinued and a 24-hour EEG was performed. BFEDC decreased to 3 per
minute and no seizures were recorded. The patient remained off antiepileptic 
medications for 6 months and did not experience a recurrence of absence
seizures (Chapman et al, 2003). 

 
3.3.10   Ophthalmic Effects 

Eye / vision finding 

Oculogyric crisis 

 
3.3.10.A   Eye / vision finding 

1)  Summary 
a)  DIPLOPIA and ABNORMAL VISION were among the adverse effects most 
frequently associated with discontinuation of oxcarbazepine therapy in clinical 
trials. Diplopia has been a relatively frequent adverse effect of oxcarbazepine. In
clinical trials abnormal vision and diplopia have been reported in 14% and 12%, 
respectively, of patients treated with oxcarbazepine (n=86) (Prod Info Trileptal
(TM), 2002)(Anon, 1990b). 

2)  Visual changes including diplopia, abnormal vision, and oculogyric crises are 
described with the administration of oxcarbazepine. 

 
3.3.10.B   Oculogyric crisis 

1)  Summary 
a)  CASE REPORT - Oculogyric crisis, which occurred with carbamazepine
ceased following its discontinuance, recurred following onset of therapy with 
oxcarbazepine in a 31-year-old male. The oculogyric crisis occurred as a dose
related event, with as many as 30 episodes daily at higher oxcarbazepine doses 
of 1800 milligrams/day (mg/day). Following implantation of a vagus nerve 
stimulator, oculogyric crisis ceased, although oxcarbazepine therapy was 
continued (Gatzonis et al, 1999). 
b)  Dose-related oculogyric crisis has been described with the administration of
oxcarbazepine (Gatzonis et al, 1999). 

 
3.3.12   Psychiatric Effects 

 
3.3.12.A   Suicidal thoughts 

1)  Data reviewed by the US Food and Drug Administration suggest an increased risk 
of suicidal behavior or ideation may exist in patients receiving therapy with 
antiepileptic drugs (AEDs). The analysis included 199 placebo-controlled clinical 
studies covering 11 different AEDs used for several different indications such as 
epilepsy, selected psychiatric illnesses, and other conditions, including migraine and 
neuropathic pain syndromes. The analysis included 27,863 patients treated with
and 16,029 patients who received placebo, and patients were aged 5 years and older. 
There were 4 completed suicides among patients in the AED treatment groups versus 
(vs) none in the placebo groups. Suicidal behavior or ideation occurred in
patients in the AED treatment groups compared to 0.22% of patients in the placebo 
groups. This corresponded to an estimated 2.1 per 1000 (95% confidence interval, 0.7 
to 4.2) more patients in the AED treatment groups having suicidal behavior or ideation 
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than the placebo groups. The increased risk of suicidality was noted at 1 week after 
starting an AED and continued to at least 24 weeks. When compared to placebo,
results were generally consistent among the drugs and were seen in all demographic 
subgroups. Patients treated for epilepsy, psychiatric disorders, or other conditions 
were all at an increased risk for suicidality compared to placebo. Closely monitor 
patients treated with AEDs for emergence or worsening of depression, suicidality and 
other unusual changes in behavior, which may include symptoms such as anxiety,
agitation, hostility, mania, and hypomania (US Food and Drug Administration, 2008).

 
3.3.13   Renal Effects 

 
3.3.13.A   Urogenital finding 

1)  When compared to healthy controls (n=41), valproic acid treated men
generalized epilepsy (n=27) had smaller testicular volumes (p=0.01). Within the same 
study however, the testicular volumes of carbamazepine treated men with partial
epilepsy (n=15) or oxcarbazepine treated men with partial epilepsy (n=18) did not 
differ from controls. When further examined, valproic acid treated men with abnormal 
sperm morphology had smaller testicular volumes than control whereas the testicular 
volumes of valproic acid treated men with normal sperm were similar to controls 
(Isojarvi et al, 2004). 

 
3.3.14   Reproductive Effects 

 
3.3.14.A   Semen exam: abnormal 

1)  Antiepileptic agents have been associated with changes in sperm morphology and 
motility. A lower frequency of morphologically normal sperm was found in 
carbamazepine treated men with partial epilepsy (n=15), in valproic acid
with generalized epilepsy and in oxcarbazepine treated men with generalized epilepsy 
(n=18) (p less than 0.01 for carbamazepine and valproic acid and p less than 0.05 for
oxcarbazepine) compared to healthy controls (n=41). A statistically significant 
decrease in the frequency of motile sperm was also found with all treatment groups 
combined when compared to the healthy controls (p less than 0.05). Within
various treatment groups, valproic acid treated patients had a statistically significant 
decrease in the frequency of motile sperm than in the control group (p less than 0.05).
Carbamazepine treated men had high frequencies of abnormally low sperm 
concentration (p less than 0.001) and poorly motile sperm (p less than 0.05) when 
compared to controls (Isojarvi et al, 2004). 

 
3.3.15   Respiratory Effects 

Respiratory finding 

Respiratory tract infection 

 
3.3.15.A   Respiratory finding 

1)  Upper respiratory tract infection has been reported with the administration of 
oxcarbazepine. 

 
3.3.15.B   Respiratory tract infection 

1)  Summary 
a)  Upper respiratory tract infection has been reported in 7% of patients (n=55) in 
clinical trials (Prod Info Trileptal(TM), 2002). 

 
3.3.16   Other 

Angioedema 

Withdrawal sign or symptom 

 
3.3.16.A   Angioedema 

1)  Rare cases of angioedema involving the larynx, glottis, lips, and eyelids have been 
reported in patients following initial or subsequent oxcarbazepine use and may lead to 
fatalities in cases with laryngeal involvement . In the event of this reaction, therapy 
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should be discontinued and the patient should not be rechallenged with 
oxcarbazepine (Prod Info TRILEPTAL(R) oral tablets, suspension, 2007).

 
3.3.16.B   Withdrawal sign or symptom 

1)  Rapid withdrawal of antiepileptic drugs including oxcarbazepine may result in 
increased seizure frequency (Prod Info TRILEPTAL(R) oral tablets, suspension, 
2007). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info 
TRILEPTAL(R) oral tablets, suspension, 2007a) (All Trimesters) 

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or 
embryocidal or other) and there are no controlled studies in women or studies in 
women and animals are not available. Drugs should be given only if the potential
benefit justifies the potential risk to the fetus. 

2)  Australian Drug Evaluation Committee's (ADEC) Category: D (Australian Government 
Department of Health and Ageing Therapeutic Goods Administration, 2006) 

a)  Drugs which have caused, are suspected to have caused, or may be
cause an increased incidence of human fetal malformations or irreversible damage. 
These drugs may also have adverse pharmacological effects. Accompanying texts
should be consulted for further details. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Unknown 
4)  Clinical Management 

a)  There are no adequate and well-controlled clinical studies in pregnant women. 
Limited data on the safety of oxcarbazepine during pregnancy demonstrates no 
evidence of toxicity (Gentile, 2003; Friis et al, 1993). Animal studies have
demonstrated developmental toxicities in the offspring at oral oxcarbazepine doses 
similar to the maximum recommended human dose. Because oxcarbazepine is 
structurally similar to carbamazepine, which is considered to be teratogenic in
humans, it is likely that oxcarbazepine is a human teratogen. Use oxcarbazepine 
during pregnancy only if the potential benefit outweighs the potential risk to the fetus 
(Prod Info TRILEPTAL(R) oral tablets, suspension, 2007a). 

5)  Literature Reports 
a)  In a case report of a 34-year-old woman with a 2-year history of idiopathic epilepsy 
(subtype partial seizures evolving to secondary generalized seizures), treatment with 
oxcarbazepine 600 mg twice daily before and during pregnancy resulted in a
spontaneous, uncomplicated vaginal delivery of a female infant without any adverse 
effects. The patient began oxcarbazepine treatment after her diagnosis and was 
seizure-free following the first month of therapy. During week 4 of the 39
gestation and 13 months after she started oxcarbazepine, pregnancy was determined. 
According to the patient, there was no other drug intake, no history of smoking, 
alcohol or caffeine use or infections during pregnancy. Obstetrical findings, alpha
fetoprotein concentration, and three ultrasounds at weeks 22, 26, and 30 of gestation 
were all normal. Oxcarbazepine therapy was continued. The patient gave
spontaneous and uncomplicated vaginal delivery to a female infant weighing 3.4 kg 
and measuring 49 cm with Apgar scores of 8 and 9 at one minute and 5 minutes, 
respectively, and no adverse effects. There was no exacerbation of seizures
delivery (Gentile, 2003) 
b)  No congenital malformations were reported in 9 infants born to mothers taking 
oxcarbazepine during the first trimester of pregnancy (Friis et al, 1993). 
c)  Fetal structural abnormalities and other developmental toxicities were reported
the offspring of rats and rabbits treated with either oral oxcarbazepine or its active 10
monohydroxy metabolite during pregnancy at doses similar to the maximum 
recommended human dose. Maternal toxicity was also reported in the rat studies
oxcarbazepine use during pregnancy (Prod Info TRILEPTAL(R) oral tablets, 
suspension, 2007a). In mice, a malformation incidence of 8% was reported when 
pregnant mice were given the highest tolerable oxcarbazepine dose of 1100 
mg/kg/day on days 6 through 18 of gestation compared with a 5% incidence in
mice given no drugs (Bennett et al, 1996) 
d)  . 

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for 
determining infant risk when used during breastfeeding. Weigh the potential benefits 
of drug treatment against potential risks before prescribing this drug during 
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breastfeeding. 
2)  Clinical Management 

a)  Oxcarbazepine and its active metabolite, 10-hydroxy metabolite (MHD) are 
excreted in human breast milk. The milk-to-plasma concentration ratio was reported to 
be 0.5 for both drug and metabolite. Due to the potential for serious adverse effects in 
the nursing infant, a decision should be made to discontinue oxcarbazepine or 
discontinue nursing taking into consideration the importance of the drug to the
mother (Prod Info TRILEPTAL(R) oral tablets, suspension, 2007a; Gentile, 2003).

3)  Literature Reports 
a)  In a case report of a 34-year-old woman with a 2-year history of idiopathic epilepsy 
(subtype partial seizures evolving to secondary generalized seizures), treatment with 
oxcarbazepine 600 mg twice daily before and during pregnancy and lactation
demonstrated no developmental abnormalities in the nursing infant after 4 months of 
breast-feeding. The patient began oxcarbazepine treatment after her diagnosis and 
was seizure-free following the first month of therapy. During week 4 of the 39
gestation and 13 months after she started oxcarbazepine, pregnancy was determined. 
Oxcarbazepine treatment was maintained throughout gestation. The patient
via spontaneous and uncomplicated vaginal delivery to a female infant weighing 3.4 
kg and measuring 49 cm with Apgar scores of 8 and 9 at one minute and 5 minutes,
respectively, and no adverse effects. There was no exacerbation of seizures following 
delivery and breast-feeding was successfully initiated with concomitant oxcarbazepine
treatment. During the first four months of nursing, the infant's development was 
normal (Gentile, 2003). 

 
 3.5   Drug Interactions 

 
3.5.1   Drug-Drug Combinations 

Carbamazepine 

Clopidogrel 

Cyclosporine 

Ethinyl Estradiol 

Etonogestrel 

Evening Primrose 

Felodipine 

Fosphenytoin 

Ginkgo 

Lamotrigine 

Levonorgestrel 

Mestranol 

Norelgestromin 

Norethindrone 

Norgestrel 

Phenobarbital 
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Phenytoin 

Selegiline 

Simvastatin 

Tolvaptan 

Valproic Acid 

Verapamil 

 
3.5.1.A   Carbamazepine 

1)  Interaction Effect: decreased plasma concentration of the active 10-monohydroxy 
metabolite of oxcarbazepine 
2)  Summary: Concurrent administration of oxcarbazepine and carbamazepine (CBZ) 
has resulted in a 40% decrease in the plasma concentration of the active 10
monohydroxy derivative (MHD) of oxcarbazepine (Prod Info TRILEPTAL(R) oral 
tablets, oral suspension, 2005). Although the exact mechanism for this decrease is 
unknown, it is believed to be partially due to the potential induction of oxcarbazepine's 
metabolism by CBZ, which is strong inducer of cytochrome P450 enzymes (McKee et 
al, 1994). Although, the clinical significance of this interaction is unknown,
plasma MHD concentrations may result in a potential loss of oxcarbazepine efficacy. If 
oxcarbazepine and carbamazepine are administered concurrently, clinical response
oxcarbazepine may need to be monitored. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Coadministration of oxcarbazepine and carbamazepine may 
result in a decreased concentration of the active 10-monohydroxy metabolite of
oxcarbazepine. Monitor patients for clinical response to oxcarbazepine. 
7)  Probable Mechanism: potential induction of cytochrome P450-mediated
oxcarbazepine metabolism 
8)  Literature Reports 

a)  In a randomized, double-blind, placebo-controlled trial in adults, 
coadministration of carbamazepine (CBZ) and oxcarbazepine resulted in 
decreased levels of the pharmacologically active 10-monohydroxy derivative 
(MHD) of oxcarbazepine. Patients (n=12) being treated with a mean CBZ dose of 
1025 milligrams (mg) (range 400 to 2000 mg) were administered a single 600 mg
oral dose of oxcarbazepine and were randomized, a week later, to received either 
300 mg oxcarbazepine three times daily or matched placebo for 3 weeks. Active 
controls (n=7) were untreated patients who received the single 600 mg
oxcarbazepine dose and 3 weeks active treatment. Study results showed that the 
area under the concentration-time curve (AUC) for MHD at steady state was 
reduced by 40% (90% confidence interval: 17% decrease, 57% decrease) in the 
CBZ-treated group compared to the active controls (p less than 0.05) while AUC
for CBZ did not alter significantly. Although the exact mechanism for this 
decrease is unknown, it was partially attributed to a potential induction of 
oxcarbazepine metabolism by carbamazepine, a strong inducer of cytochrome
P450 enzymes (McKee et al, 1994; Prod Info TRILEPTAL(R) oral tablets, oral 
suspension, 2005). 

 
3.5.1.B   Clopidogrel 

1)  Interaction Effect: reduction in clinical efficacy of clopidogrel 
2)  Summary: Clopidogrel is metabolized to its active metabolite by CYP2C19.
Concomitant use of CYP2C19 inhibitors, such as oxcarbazepine, would be expected 
to result in reduced levels of the active metabolite, and therefore a reduction the 
clinical efficacy of clopidogrel. Concomitant use of CYP2C19 inhibitors with
clopidogrel is discouraged (Prod Info PLAVIX(R) oral tablet, 2009). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of clopidogrel and oxcarbazepine is
discouraged (Prod Info PLAVIX(R) oral tablet, 2009). 

Page 21 of 51MICROMEDEX® Healthcare Series : Document

9/1/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/55...

Exhibit E.29, page 21

Case 3:09-cv-00080-TMB     Document 78-35      Filed 03/24/2010     Page 21 of 189



7)  Probable Mechanism: inhibition of CYP2C19- mediated clopidogrel metabolism by
oxcarbazepine 

 
3.5.1.C   Cyclosporine 

1)  Interaction Effect: decreased cyclosporine concentrations 
2)  Summary: Cyclosporine is extensively metabolized by CYP3A isozymes.
Coadministration with oxcarbazepine, a CYP3A inducer, may result in decreased 
cyclosporine concentrations. If concomitant therapy is required, the clinician should 
monitor circulating cyclosporine levels and make appropriate cyclosporine dose 
adjustments (Prod Info ESTRADERM(R) transdermal system, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of cyclosporine and oxcarbazepine may 
result in decreased cyclosporine plasma concentrations. If concurrent therapy is 
required, monitor circulating cyclosporine levels and make appropriate dosage
adjustments as necessary (Prod Info ESTRADERM(R) transdermal system, 2005). 
Monitor the patient for decreased response to cyclosporine. 
7)  Probable Mechanism: induction of CYP3A-mediated cyclosporine metabolism

 
3.5.1.D   Ethinyl Estradiol 

1)  Interaction Effect: decreased contraceptive effectiveness 
2)  Summary: In studies conducted with oral contraceptives, concurrent administration
of oxcarbazepine with an oral contraceptive has decreased plasma concentrations of 
2 hormonal components: ethinyl estradiol (EE) and levonorgestrel (LNG) (Prod Info
TRILEPTAL(R) oral tablets, oral suspension, 2005). Contraceptive effectiveness may 
be reduced when hormonal contraceptives (oral, transdermal, or vaginal ring) are
coadministered with some drugs, such as oxcarbazepine, that increase the 
metabolism of contraceptive steroids. This could result in unintended pregnancy or 
breakthrough bleeding. Caution is advised when oxcarbazepine is administered
concurrently with hormonal contraceptives (Prod Info ORTHO EVRA(R) transdermal 
system, 2005). Patients should be advised about using additional contraceptive 
methods (Prod Info NUVARING(R) vaginal ring, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of oxcarbazepine with hormonal 
contraceptives (oral, transdermal, or vaginal ring) may result in decreased 
contraceptive efficacy, leading to unintended pregnancy or breakthrough bleeding. 
Use caution if oxcarbazepine is administered concomitantly with a combination 
contraceptive. 
7)  Probable Mechanism: increased metabolism of contraceptive steroids
8)  Literature Reports 

a)  The effects of oxcarbazepine (OCBZ) on the pharmacokinetics of
estradiol (EE) and levonorgestrel (LNG) were studied in 10 healthy subjects who 
had taken triphasic oral contraceptives for at least three menstrual cycles. OCBZ 
300 mg was administered once on day 16 of the first study cycle, twice daily on 
day 17, and three times daily from day 18 of the first cycle through day 18 of the 
second cycle. Combined use resulted in a significant decrease in the area under 
the concentration-time curve (AUC) for both EE (3 +/- 1.2 vs 1.6 +/- 0.6 nmol/h) 
and LNG (29.3 +/- 94.6 vs 189.5 +/- 71.7 nmol/h) (p = 0.006 for both). There was 
not a significant change in mean maximum concentration (Cmax) values for either
EE or LNG. Progesterone levels were low throughout the study indicating 
anovulation, but one subject had prolonged menstrual bleeding and two 
experienced breakthrough bleeding which indicates a potential loss of 
contraceptive efficacy (Klosterskov-Jensen et al, 1992).  
b)  The effects of oxcarbazepine (OCBZ) on the pharmacokinetics of ethinyl 
estradiol (EE) and levonorgestrel (LN) were studied on 16 healthy women aged 
18 to 44 years in a randomized double-blind cross-over design. During two
different menstrual cycles, each woman was given placebo or 1200 mg of OCBZ 
in random sequence for 26 consecutive days with a one cycle washout period in 
between. An oral contraceptive containing 50 mcg EE and 250 mcg LN was taken
for the first 21 days of each cycle. Plasma concentrations of EE and LN were 
measured at regular intervals on days 21 to 23 of each cycle. Compared to 
placebo, a 47% decrease in area under the concentration-time curve (AUC) for 
both EE and LN was seen during OCBZ treatment. Peak plasma EE 
concentrations decreased from 180 pg/ml to 117 pg/ml during the placebo to
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OCBZ cycle, respectively (p less than 0.01) and the LN concentrations decreased 
from 10.2 to 7.7 ng/ml (p less than 0.01). In addition, the half-lives of EE and LN 
decreased from 13.6 to 7.9 hours (p less than 0.01) and from 28.8 to 15.8
respectively (p less than 0.01) (Fattore et al, 1999).  
c)  Concurrent administration of oxcarbazepine with an oral contraceptive has 
affected plasma concentrations 2 hormonal components: ethinyl estradiol (EE)
and levonorgestrel (LNG). In studies conducted with oral combination 
contraceptives, the mean area under the concentration-time curve (AUC) values 
for EE were reduced by 48% (90% confidence interval (CI): 22 to 65) in one study 
and 52% (90% CI: 38 to 52) in another study. The mean AUC values
were reduced by 32% (90% CI: 20 to 45) in one study and 52% (90% CI: 42 to 
52) in another study (Prod Info TRILEPTAL(R) oral tablets, oral suspension,
2005). 

 
3.5.1.E   Etonogestrel 

1)  Interaction Effect: decreased contraceptive effectiveness 
2)  Summary: In studies conducted with oral contraceptives, concurrent administration
of oxcarbazepine with an oral contraceptive has decreased plasma concentrations of 
2 hormonal components: ethinyl estradiol (EE) and levonorgestrel (LNG) (Prod Info
TRILEPTAL(R) oral tablets, oral suspension, 2005). Contraceptive effectiveness may 
be reduced when hormonal contraceptives (oral, transdermal, or vaginal ring) are
coadministered with some drugs, such as oxcarbazepine, that increase the 
metabolism of contraceptive steroids. This could result in unintended pregnancy or 
breakthrough bleeding. Caution is advised when oxcarbazepine is administered
concurrently with hormonal contraceptives (Prod Info ORTHO EVRA(R) transdermal 
system, 2005). Patients should be advised about using additional contraceptive 
methods (Prod Info NUVARING(R) vaginal ring, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of oxcarbazepine with hormonal 
contraceptives (oral, transdermal, or vaginal ring) may result in decreased 
contraceptive efficacy, leading to unintended pregnancy or breakthrough bleeding. 
Use caution if oxcarbazepine is administered concomitantly with a combination 
contraceptive. 
7)  Probable Mechanism: increased metabolism of contraceptive steroids
8)  Literature Reports 

a)  The effects of oxcarbazepine (OCBZ) on the pharmacokinetics of
estradiol (EE) and levonorgestrel (LNG) were studied in 10 healthy subjects who 
had taken triphasic oral contraceptives for at least three menstrual cycles. OCBZ 
300 mg was administered once on day 16 of the first study cycle, twice daily on 
day 17, and three times daily from day 18 of the first cycle through day 18 of the 
second cycle. Combined use resulted in a significant decrease in the area under 
the concentration-time curve (AUC) for both EE (3 +/- 1.2 vs 1.6 +/- 0.6 nmol/h) 
and LNG (29.3 +/- 94.6 vs 189.5 +/- 71.7 nmol/h) (p = 0.006 for both). There was 
not a significant change in mean maximum concentration (Cmax) values for either
EE or LNG. Progesterone levels were low throughout the study indicating 
anovulation, but one subject had prolonged menstrual bleeding and two 
experienced breakthrough bleeding which indicates a potential loss of 
contraceptive efficacy (Klosterskov-Jensen et al, 1992).  
b)  The effects of oxcarbazepine (OCBZ) on the pharmacokinetics of ethinyl 
estradiol (EE) and levonorgestrel (LN) were studied on 16 healthy women aged 
18 to 44 years in a randomized double-blind cross-over design. During two
different menstrual cycles, each woman was given placebo or 1200 mg of OCBZ 
in random sequence for 26 consecutive days with a one cycle washout period in 
between. An oral contraceptive containing 50 mcg EE and 250 mcg LN was taken
for the first 21 days of each cycle. Plasma concentrations of EE and LN were 
measured at regular intervals on days 21 to 23 of each cycle. Compared to 
placebo, a 47% decrease in area under the concentration-time curve (AUC) for 
both EE and LN was seen during OCBZ treatment. Peak plasma EE 
concentrations decreased from 180 pg/ml to 117 pg/ml during the placebo to
OCBZ cycle, respectively (p less than 0.01) and the LN concentrations decreased 
from 10.2 to 7.7 ng/ml (p less than 0.01). In addition, the half-lives of EE and LN 
decreased from 13.6 to 7.9 hours (p less than 0.01) and from 28.8 to 15.8
respectively (p less than 0.01) (Fattore et al, 1999).  
c)  Concurrent administration of oxcarbazepine with an oral contraceptive has 
affected plasma concentrations 2 hormonal components: ethinyl estradiol (EE)

Page 23 of 51MICROMEDEX® Healthcare Series : Document

9/1/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/55...

Exhibit E.29, page 23

Case 3:09-cv-00080-TMB     Document 78-35      Filed 03/24/2010     Page 23 of 189



and levonorgestrel (LNG). In studies conducted with oral combination 
contraceptives, the mean area under the concentration-time curve (AUC) values 
for EE were reduced by 48% (90% confidence interval (CI): 22 to 65) in one study 
and 52% (90% CI: 38 to 52) in another study. The mean AUC values
were reduced by 32% (90% CI: 20 to 45) in one study and 52% (90% CI: 42 to 
52) in another study (Prod Info TRILEPTAL(R) oral tablets, oral suspension,
2005). 

 
3.5.1.F   Evening Primrose 

1)  Interaction Effect: reduced anticonvulsant effectiveness 
2)  Summary: Theoretically, evening primrose oil may reduce the effectiveness of 
anticonvulsants by lowering the seizure threshold. Evening primrose oil is 
contraindicated in patients with epilepsy (Barber, 1998; Newall et al, 1996).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of evening primrose oil with
anticonvulsants. 
7)  Probable Mechanism: evening primrose oil may reduce the seizure threshold

 
3.5.1.G   Felodipine 

1)  Interaction Effect: decreased felodipine exposure 
2)  Summary: Oxcarbazepine and its active 10-monohydroxy metabolite induce a 
subgroup of cytochrome P450 3A family of enzymes which are utilized in the
metabolism of felodipine. A small study indicated that repeated coadministration of 
felodipine and oxcarbazepine decreased exposure to felodipine; however the reduced 
plasma concentrations remained within the recommended therapeutic range (Zaccara 
et al, 1993; Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005). If felodipine 
and oxcarbazepine are coadministered, it is advisable to monitor clinical response to 
felodipine. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of felodipine and oxcarbazepine has 
resulted in decreased exposure to felodipine. If felodipine and oxcarbazepine are 
administered concurrently, monitor clinical response to felodipine. 
7)  Probable Mechanism: induction of cytochrome P450-mediated felodipine
metabolism 
8)  Literature Reports 

a)  A pharmacokinetic study was conducted with seven healthy subjects who 
were given felodipine 10 mg daily for 13 days; on day 6 oxcarbazepine 600 mg 
was given and was increased to 450 mg twice daily from day 7 to 13. The single 
dose of oxcarbazepine had no effect on felodipine pharmacokinetic parameters 
compared with felodipine alone, but the week-long coadministration resulted in a 
decrease of felodipine area under the concentration-time curve (AUC) by 28% 
(110.2 +/- 35.9 vs 79.2 +/- 25.7; p less than 0.05) and maximum plasma
concentration by 34% (9.7 +/- 3.2 vs 6.4 +/- 2 nmol/L). Similar results were 
obtained for the inactive felodipine pyridine metabolite. Despite these reductions 
in felodipine AUC and Cmax, the felodipine plasma concentrations remained
within the recommended therapeutic range (Zaccara et al, 1993).  

 
3.5.1.H   Fosphenytoin 

1)  Interaction Effect: an increased risk of phenytoin toxicity (ataxia, hyperreflexia, 
nystagmus, tremor) 
2)  Summary: Fosphenytoin is a prodrug of phenytoin and the same interactions that 
occur with phenytoin are expected to occur with fosphenytoin (Prod Info Cerebyx(R), 
1999). When phenytoin in doses of 250 mg to 500 mg daily was combined with 
oxcarbazepine in doses of 600 mg to 1800 mg daily, there was less than a 10% 
change in the concentration of phenytoin. Additionally, concentrations of
monohydroxy metabolite (MHD) of oxcarbazepine, which possesses pharmacological 
activity, were decreased by 30%. This effect is most likely due to induction of the 
cytochrome P450 enzyme system by phenytoin. When the same doses of
were combined with oxcarbazepine in doses greater than 1200 mg daily, there was up 
to a 40% increase in plasma phenytoin concentrations (Prod Info Trileptal(TM),
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
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6)  Clinical Management: Patients should be monitored for phenytoin toxicity when
receiving oxcarbazepine concurrently, especially when oxcarbazepine doses exceed 
1200 mg daily. A decrease in the phenytoin dose may be required. 
7)  Probable Mechanism: inhibition of cytochrome P450 2C19-mediated phenytoin 
metabolism 
8)  Literature Reports 

a)  In polypharmacy studies employing add-on oxcarbazepine and 
carbamazepine, increased serum levels of valproic acid and phenytoin were 
observed with patients receiving oxcarbazepine. This was attributed to reduced 
enzyme induction (Bulau et al, 1987; Houtkooper et al, 1987). Alternatively, dose
dependent enzyme induction has been reported by some investigators;
doses of oxcarbazepine produced enzyme induction that was similar to 
carbamazepine (Patsalos et al, 1990a). Further studies are required to determine 
if oxcarbazepine will offer a significant advantage over carbamazepine with 
regard to enzyme induction.  

 
3.5.1.I   Ginkgo 

1)  Interaction Effect: decreased anticonvulsant effectiveness 
2)  Summary: In a case report, 2 patients with epilepsy previously well controlled by
valproate sodium developed a recurrence of seizures after ingesting ginkgo extract. 
Seizure control was regained after ginkgo was withdrawn (Granger, 2001a). An infant 
developed seizures after exposure to 4'-O-methylpyridoxine arising from
ginkgo seeds (Yagi et al, 1993a). The compound 4'-O-methylpyridoxine, a neurotoxin, 
is found in ginkgo seeds (used as food in Japan) as well as in leaves, the ginkgo
component from which commercially available extracts are derived (Arenz et al, 
1996a). The majority of ginkgo leaf products should not contain sufficient amounts of
4'-O-methylpyridoxine to cause seizures. However, ginkgo products are not commonly 
assayed to assure that 4'-O-methylpyridixone is not contained in the commercial
product. Of concern are those instances where, depending on the harvest season and 
the potential introduction of contamination, 4'-O-methylpyridoxine may be present in
sufficient amounts to be problematic in vulnerable populations (eg, infants or those 
with known seizure disorders). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Avoid concomitant use of ginkgo and anticonvulsants in
patients with epilepsy. If seizures occur for the first time or recur in patients previously 
controlled by anticonvulsant medication, inquire about the use of ginkgo seed or leaf
extract. If possible, an assay should be conducted on the specific product to ascertain 
if 4'-O-methylpyridoxine is present. 
7)  Probable Mechanism: neurotoxin 4'-O-methylpyridoxine (found in leaves and 
seeds of ginkgo biloba) may cause seizures 
8)  Literature Reports 

a)  The serum of a 21-month-old patient with gin-nan food poisoning
for 4'-O-methylpyridoxine levels. The serum concentration was 0.9 
micrograms/milliliter (mcg/mL) at 8.5 hours after ingesting ginkgo seeds, 
decreasing to 0.05 mcg/mL at 15.5 hours. The authors concluded that the
methylpyridoxine content was responsible for the tonic/clonic convulsions and 
loss of consciousness observed. They further observed that infants are 
particularly vulnerable (Yagi et al, 1993).  
b)  Four to six milligrams of the neurotoxin 4'-O-methylpyridoxine have been
isolated from 2 kilograms of Ginkgo biloba leaves which is the source of 
commercially-available products. Highest amounts were found in seeds (85 
micrograms (mcg)/seed) and leaves (5 mcg/leaf) derived from the tree at the end 
of July and beginning of August. The albumen of the seed can contain
mcg/gram dry weight, but this is reduced to 0.75-1.32 mcg/gram dry weight when 
boiled. The unprocessed seed coats contain from 5.44-7.15 mcg/gram dry weight. 
The neurotoxin in ginkgo leaf was detected in medications and it was even
detectable in homeopathic preparations. Specifically, 8.13 mcg/mL of 4'
methylpyridoxine was found in Tebonin Forte(R), 9.77 mcg/mL in Rokan(R), 3.80 
mcg/mL in Kaveri Forte(R), and 7.18 mcg/mL in Gingium(R). Based on 
recommended daily intake, this translates into a maximum daily intake of
methylpyridoxine of 48.78 mcg, 58.62 mcg, 11.40 mcg, and 43.08 mcg for 
Tebonin Forte(R), Rokan(R), Kaveri Forte(R), and Gingium(R), respectively. 
Among the homeopathic products, Ginkgo biloba Urtinktur Hanosan(R) and 
Ginkgo biloba Urtinktur DHU(R) contained 0.301 mcg/mL and 0.589 mcg/mL of
4'-O-methylpyridoxine, respectively. However, the authors note that the amount 
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contained in medicinal extracts of ginkgo leaves may be too low to be of clinical 
significance. Concern remains with the variance in 4'-O-methylpyridoxine content
depending on the season during which the ginkgo was harvested (Arenz et al, 
1996).  
c)  Seizures recurred in 2 patients, both with epilepsy that was well controlled 
prior to ingesting ginkgo biloba (Gb). The patients (an 84-year-old woman and a 
78-year-old man) had been free of seizures for at least 18 months prior to 
beginning therapy with Gb 120 milligrams daily to treat cognitive decline. Both
patients developed seizures within 2 weeks of beginning Gb therapy, and both 
remained seizure-free (without changing anticonvulsant therapy) after 
discontinuing Gb (Granger, 2001).  

 
3.5.1.J   Lamotrigine 

1)  Interaction Effect: reduced lamotrigine concentrations and possible loss of seizure
control 
2)  Summary: Oxcarbazepine is structurally similar to carbamazepine but does not 
form an epoxide metabolite, which is considered responsible for the neurotoxic effects 
of carbamazepine. When lamotrigine and oxcarbazepine were administered 
concurrently to 14 epileptic patients, plasma concentrations of lamotrigine were 
decreased 28.7% compared to lamotrigine monotherapy (May et al, 1999a).
patients who had received lamotrigine and oxcarbazepine concurrently, oral ulcers 
occurred several weeks after oxcarbazepine discontinuation or dose reduction. 
Induction of lamotrigine metabolism by oxcarbazepine was postulated to be
mechanism, such oxcarbazepine discontinuation or a dose reduction may have 
resulted in a slow increase in lamotrigine levels, thereby increasing its toxicity (O'Neill 
& deLeon, 2007). Concomitant use of lamotrigine and oxcarbazepine may
monitoring the patient closely for seizure control and increasing the lamotrigine dose 
as necessary. Conversely, in patients receiving these agents concurrently, if 
oxcarbazepine is discontinued or its dose is reduced, lamotrigine doses may
be reduced. Additionally, the patient may need to be monitored over several weeks for 
signs/symptoms of lamotrigine toxicity. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor seizure control and anticipate a possible need to
increase lamotrigine doses if oxcarbazepine is added to therapy. Conversely, if 
oxcarbazepine is withdrawn from therapy or if dosage is reduced, lamotrigine doses 
may need to be reduced and the patient may need to be monitored over
weeks for symptoms of lamotrigine toxicity. 
7)  Probable Mechanism: hepatic induction by oxcarbazepine of lamotrigine
metabolism 
8)  Literature Reports 

a)  Two patients, receiving lamotrigine and oxcarbazepine concurrently, 
experienced oral ulcers several weeks after oxcarbazepine discontinuation or 
dose reduction. In the first case, a 35-year-old woman being treated for bipolar II
disorder (BD II), hypothyroidism, gastritis, migraines, and asthma was admitted 
after experiencing one week of worsening depression and two days of suicidal 
thoughts and treated with oxcarbazepine 600 mg/day, topiramate, fluoxetine,
aripiprazole, quetiapine, lithium, naproxen, pantoprazole, amoxicillin, and 
levothyroxine. On day 2, lamotrigine 50 mg/day was initiated and titrated up to 
200 mg/day by day 6. Oxcarbazepine dose was decreased and stopped by day 5, 
and she was discharged on day 8 with lamotrigine 200 mg, topiramate,
aripiprazole, escitalopram, naproxen, pantoprazole, levothyroxine, and 
hydroxyzine. On day 42 (41 days after starting lamotrigine and 39 days after 
stopping oxcarbazepine), she developed painful tongue ulcers. Subsequently, 
lamotrigine was stopped and the ulcers resolved in 4 days. In the second case, a 
36-year-old man with BD II, hypertension, and GERD was admitted following a 
suicide attempt and prescribed oxcarbazepine 600 mg/day, phenytoin,
venlafaxine, mirtazapine, metoprolol, and famotidine. Lamotrigine 50 mg/day was 
initiated on day 11 and titrated up to 100 mg/day by day 14. He was discharged 
on day 14 with lamotrigine 100 mg and oxcarbazepine 1200 mg (along with other
medications); however, he reduced the oxcarbazepine dose to 600 mg/day after 
discharge. On day 44 (22 days after oxcarbazepine dose decrease), he 
developed several painful mouth sores on his lips, gums, and tongue. Both 
lamotrigine and oxcarbazepine were discontinued and the ulcers resolved
completely (O'Neill & deLeon, 2007). 
b)  Lamotrigine serum concentrations from 222 patients receiving lamotrigine 
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monotherapy (n = 64) or combination therapy with another antiepileptic agent 
were evaluated. Fourteen patients were being treated with lamotrigine and
oxcarbazepine. In the lamotrigine monotherapy group, the lamotrigine 
concentration was 7.14 mcg/mL while the mean dose was 7.27 mg/dose/kg. The 
lamotrigine level-to-dose ratio (LDR) in this group calculated out to 1.07 
mcg/mL/mg/kg. In the subjects receiving oxcarbazepine in addition to lamotrigine,
the plasma concentration was 4.73 mcg/mL while the mean dose was 6.53 
mg/dose/kg. The lamotrigine LDR in this group was 0.71 mcg/mL/mg/kg, 
demonstrating the inducing properties of oxcarbazepine on lamotrigine 
metabolism (May et al, 1999). 

 
3.5.1.K   Levonorgestrel 

1)  Interaction Effect: decreased contraceptive effectiveness 
2)  Summary: In studies conducted with oral contraceptives, concurrent administration
of oxcarbazepine with an oral contraceptive has decreased plasma concentrations of 
2 hormonal components: ethinyl estradiol (EE) and levonorgestrel (LNG) (Prod Info
TRILEPTAL(R) oral tablets, oral suspension, 2005). Contraceptive effectiveness may 
be reduced when hormonal contraceptives (oral, transdermal, or vaginal ring) are
coadministered with some drugs, such as oxcarbazepine, that increase the 
metabolism of contraceptive steroids. This could result in unintended pregnancy or 
breakthrough bleeding. Caution is advised when oxcarbazepine is administered
concurrently with hormonal contraceptives (Prod Info ORTHO EVRA(R) transdermal 
system, 2005). Patients should be advised about using additional contraceptive 
methods (Prod Info NUVARING(R) vaginal ring, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of oxcarbazepine with hormonal 
contraceptives (oral, transdermal, or vaginal ring) may result in decreased 
contraceptive efficacy, leading to unintended pregnancy or breakthrough bleeding. 
Use caution if oxcarbazepine is administered concomitantly with a combination 
contraceptive. 
7)  Probable Mechanism: increased metabolism of contraceptive steroids
8)  Literature Reports 

a)  The effects of oxcarbazepine (OCBZ) on the pharmacokinetics of
estradiol (EE) and levonorgestrel (LNG) were studied in 10 healthy subjects who 
had taken triphasic oral contraceptives for at least three menstrual cycles. OCBZ 
300 mg was administered once on day 16 of the first study cycle, twice daily on 
day 17, and three times daily from day 18 of the first cycle through day 18 of the 
second cycle. Combined use resulted in a significant decrease in the area under 
the concentration-time curve (AUC) for both EE (3 +/- 1.2 vs 1.6 +/- 0.6 nmol/h) 
and LNG (29.3 +/- 94.6 vs 189.5 +/- 71.7 nmol/h) (p = 0.006 for both). There was 
not a significant change in mean maximum concentration (Cmax) values for either
EE or LNG. Progesterone levels were low throughout the study indicating 
anovulation, but one subject had prolonged menstrual bleeding and two 
experienced breakthrough bleeding which indicates a potential loss of 
contraceptive efficacy (Klosterskov-Jensen et al, 1992).  
b)  The effects of oxcarbazepine (OCBZ) on the pharmacokinetics of ethinyl 
estradiol (EE) and levonorgestrel (LN) were studied on 16 healthy women aged 
18 to 44 years in a randomized double-blind cross-over design. During two
different menstrual cycles, each woman was given placebo or 1200 mg of OCBZ 
in random sequence for 26 consecutive days with a one cycle washout period in 
between. An oral contraceptive containing 50 mcg EE and 250 mcg LN was taken
for the first 21 days of each cycle. Plasma concentrations of EE and LN were 
measured at regular intervals on days 21 to 23 of each cycle. Compared to 
placebo, a 47% decrease in area under the concentration-time curve (AUC) for 
both EE and LN was seen during OCBZ treatment. Peak plasma EE 
concentrations decreased from 180 pg/ml to 117 pg/ml during the placebo to
OCBZ cycle, respectively (p less than 0.01) and the LN concentrations decreased 
from 10.2 to 7.7 ng/ml (p less than 0.01). In addition, the half-lives of EE and LN 
decreased from 13.6 to 7.9 hours (p less than 0.01) and from 28.8 to 15.8
respectively (p less than 0.01) (Fattore et al, 1999).  
c)  Concurrent administration of oxcarbazepine with an oral contraceptive has 
affected plasma concentrations 2 hormonal components: ethinyl estradiol (EE)
and levonorgestrel (LNG). In studies conducted with oral combination 
contraceptives, the mean area under the concentration-time curve (AUC) values 
for EE were reduced by 48% (90% confidence interval (CI): 22 to 65) in one study 
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and 52% (90% CI: 38 to 52) in another study. The mean AUC values
were reduced by 32% (90% CI: 20 to 45) in one study and 52% (90% CI: 42 to 
52) in another study (Prod Info TRILEPTAL(R) oral tablets, oral suspension,
2005). 

 
3.5.1.L   Mestranol 

1)  Interaction Effect: decreased contraceptive effectiveness 
2)  Summary: In studies conducted with oral contraceptives, concurrent administration
of oxcarbazepine with an oral contraceptive has decreased plasma concentrations of 
2 hormonal components: ethinyl estradiol (EE) and levonorgestrel (LNG) (Prod Info
TRILEPTAL(R) oral tablets, oral suspension, 2005). Contraceptive effectiveness may 
be reduced when hormonal contraceptives (oral, transdermal, or vaginal ring) are
coadministered with some drugs, such as oxcarbazepine, that increase the 
metabolism of contraceptive steroids. This could result in unintended pregnancy or 
breakthrough bleeding. Caution is advised when oxcarbazepine is administered
concurrently with hormonal contraceptives (Prod Info ORTHO EVRA(R) transdermal 
system, 2005). Patients should be advised about using additional contraceptive 
methods (Prod Info NUVARING(R) vaginal ring, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of oxcarbazepine with hormonal 
contraceptives (oral, transdermal, or vaginal ring) may result in decreased 
contraceptive efficacy, leading to unintended pregnancy or breakthrough bleeding. 
Use caution if oxcarbazepine is administered concomitantly with a combination 
contraceptive. 
7)  Probable Mechanism: increased metabolism of contraceptive steroids
8)  Literature Reports 

a)  The effects of oxcarbazepine (OCBZ) on the pharmacokinetics of
estradiol (EE) and levonorgestrel (LNG) were studied in 10 healthy subjects who 
had taken triphasic oral contraceptives for at least three menstrual cycles. OCBZ 
300 mg was administered once on day 16 of the first study cycle, twice daily on 
day 17, and three times daily from day 18 of the first cycle through day 18 of the 
second cycle. Combined use resulted in a significant decrease in the area under 
the concentration-time curve (AUC) for both EE (3 +/- 1.2 vs 1.6 +/- 0.6 nmol/h) 
and LNG (29.3 +/- 94.6 vs 189.5 +/- 71.7 nmol/h) (p = 0.006 for both). There was 
not a significant change in mean maximum concentration (Cmax) values for either
EE or LNG. Progesterone levels were low throughout the study indicating 
anovulation, but one subject had prolonged menstrual bleeding and two 
experienced breakthrough bleeding which indicates a potential loss of 
contraceptive efficacy (Klosterskov-Jensen et al, 1992).  
b)  The effects of oxcarbazepine (OCBZ) on the pharmacokinetics of ethinyl 
estradiol (EE) and levonorgestrel (LN) were studied on 16 healthy women aged 
18 to 44 years in a randomized double-blind cross-over design. During two
different menstrual cycles, each woman was given placebo or 1200 mg of OCBZ 
in random sequence for 26 consecutive days with a one cycle washout period in 
between. An oral contraceptive containing 50 mcg EE and 250 mcg LN was taken
for the first 21 days of each cycle. Plasma concentrations of EE and LN were 
measured at regular intervals on days 21 to 23 of each cycle. Compared to 
placebo, a 47% decrease in area under the concentration-time curve (AUC) for 
both EE and LN was seen during OCBZ treatment. Peak plasma EE 
concentrations decreased from 180 pg/ml to 117 pg/ml during the placebo to
OCBZ cycle, respectively (p less than 0.01) and the LN concentrations decreased 
from 10.2 to 7.7 ng/ml (p less than 0.01). In addition, the half-lives of EE and LN 
decreased from 13.6 to 7.9 hours (p less than 0.01) and from 28.8 to 15.8
respectively (p less than 0.01) (Fattore et al, 1999).  
c)  Concurrent administration of oxcarbazepine with an oral contraceptive has 
affected plasma concentrations 2 hormonal components: ethinyl estradiol (EE)
and levonorgestrel (LNG). In studies conducted with oral combination 
contraceptives, the mean area under the concentration-time curve (AUC) values 
for EE were reduced by 48% (90% confidence interval (CI): 22 to 65) in one study 
and 52% (90% CI: 38 to 52) in another study. The mean AUC values
were reduced by 32% (90% CI: 20 to 45) in one study and 52% (90% CI: 42 to 
52) in another study (Prod Info TRILEPTAL(R) oral tablets, oral suspension,
2005). 

 
3.5.1.M   Norelgestromin 
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1)  Interaction Effect: decreased contraceptive effectiveness 
2)  Summary: In studies conducted with oral contraceptives, concurrent administration
of oxcarbazepine with an oral contraceptive has decreased plasma concentrations of 
2 hormonal components: ethinyl estradiol (EE) and levonorgestrel (LNG) (Prod Info
TRILEPTAL(R) oral tablets, oral suspension, 2005). Contraceptive effectiveness may 
be reduced when hormonal contraceptives (oral, transdermal, or vaginal ring) are
coadministered with some drugs, such as oxcarbazepine, that increase the 
metabolism of contraceptive steroids. This could result in unintended pregnancy or 
breakthrough bleeding. Caution is advised when oxcarbazepine is administered
concurrently with hormonal contraceptives (Prod Info ORTHO EVRA(R) transdermal 
system, 2005). Patients should be advised about using additional contraceptive 
methods (Prod Info NUVARING(R) vaginal ring, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of oxcarbazepine with hormonal 
contraceptives (oral, transdermal, or vaginal ring) may result in decreased 
contraceptive efficacy, leading to unintended pregnancy or breakthrough bleeding. 
Use caution if oxcarbazepine is administered concomitantly with a combination 
contraceptive. 
7)  Probable Mechanism: increased metabolism of contraceptive steroids
8)  Literature Reports 

a)  The effects of oxcarbazepine (OCBZ) on the pharmacokinetics of
estradiol (EE) and levonorgestrel (LNG) were studied in 10 healthy subjects who 
had taken triphasic oral contraceptives for at least three menstrual cycles. OCBZ 
300 mg was administered once on day 16 of the first study cycle, twice daily on 
day 17, and three times daily from day 18 of the first cycle through day 18 of the 
second cycle. Combined use resulted in a significant decrease in the area under 
the concentration-time curve (AUC) for both EE (3 +/- 1.2 vs 1.6 +/- 0.6 nmol/h) 
and LNG (29.3 +/- 94.6 vs 189.5 +/- 71.7 nmol/h) (p = 0.006 for both). There was 
not a significant change in mean maximum concentration (Cmax) values for either
EE or LNG. Progesterone levels were low throughout the study indicating 
anovulation, but one subject had prolonged menstrual bleeding and two 
experienced breakthrough bleeding which indicates a potential loss of 
contraceptive efficacy (Klosterskov-Jensen et al, 1992).  
b)  The effects of oxcarbazepine (OCBZ) on the pharmacokinetics of ethinyl 
estradiol (EE) and levonorgestrel (LN) were studied on 16 healthy women aged 
18 to 44 years in a randomized double-blind cross-over design. During two
different menstrual cycles, each woman was given placebo or 1200 mg of OCBZ 
in random sequence for 26 consecutive days with a one cycle washout period in 
between. An oral contraceptive containing 50 mcg EE and 250 mcg LN was taken
for the first 21 days of each cycle. Plasma concentrations of EE and LN were 
measured at regular intervals on days 21 to 23 of each cycle. Compared to 
placebo, a 47% decrease in area under the concentration-time curve (AUC) for 
both EE and LN was seen during OCBZ treatment. Peak plasma EE 
concentrations decreased from 180 pg/ml to 117 pg/ml during the placebo to
OCBZ cycle, respectively (p less than 0.01) and the LN concentrations decreased 
from 10.2 to 7.7 ng/ml (p less than 0.01). In addition, the half-lives of EE and LN 
decreased from 13.6 to 7.9 hours (p less than 0.01) and from 28.8 to 15.8
respectively (p less than 0.01) (Fattore et al, 1999).  
c)  Concurrent administration of oxcarbazepine with an oral contraceptive has 
affected plasma concentrations 2 hormonal components: ethinyl estradiol (EE)
and levonorgestrel (LNG). In studies conducted with oral combination 
contraceptives, the mean area under the concentration-time curve (AUC) values 
for EE were reduced by 48% (90% confidence interval (CI): 22 to 65) in one study 
and 52% (90% CI: 38 to 52) in another study. The mean AUC values
were reduced by 32% (90% CI: 20 to 45) in one study and 52% (90% CI: 42 to 
52) in another study (Prod Info TRILEPTAL(R) oral tablets, oral suspension,
2005). 

 
3.5.1.N   Norethindrone 

1)  Interaction Effect: decreased contraceptive effectiveness 
2)  Summary: In studies conducted with oral contraceptives, concurrent administration
of oxcarbazepine with an oral contraceptive has decreased plasma concentrations of 
2 hormonal components: ethinyl estradiol (EE) and levonorgestrel (LNG) (Prod Info
TRILEPTAL(R) oral tablets, oral suspension, 2005). Contraceptive effectiveness may 
be reduced when hormonal contraceptives (oral, transdermal, or vaginal ring) are
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coadministered with some drugs, such as oxcarbazepine, that increase the 
metabolism of contraceptive steroids. This could result in unintended pregnancy or 
breakthrough bleeding. Caution is advised when oxcarbazepine is administered
concurrently with hormonal contraceptives (Prod Info ORTHO EVRA(R) transdermal 
system, 2005). Patients should be advised about using additional contraceptive 
methods (Prod Info NUVARING(R) vaginal ring, 2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of oxcarbazepine with hormonal 
contraceptives (oral, transdermal, or vaginal ring) may result in decreased 
contraceptive efficacy, leading to unintended pregnancy or breakthrough bleeding. 
Use caution if oxcarbazepine is administered concomitantly with a combination 
contraceptive. 
7)  Probable Mechanism: increased metabolism of contraceptive steroids
8)  Literature Reports 

a)  The effects of oxcarbazepine (OCBZ) on the pharmacokinetics of
estradiol (EE) and levonorgestrel (LNG) were studied in 10 healthy subjects who 
had taken triphasic oral contraceptives for at least three menstrual cycles. OCBZ 
300 mg was administered once on day 16 of the first study cycle, twice daily on 
day 17, and three times daily from day 18 of the first cycle through day 18 of the 
second cycle. Combined use resulted in a significant decrease in the area under 
the concentration-time curve (AUC) for both EE (3 +/- 1.2 vs 1.6 +/- 0.6 nmol/h) 
and LNG (29.3 +/- 94.6 vs 189.5 +/- 71.7 nmol/h) (p = 0.006 for both). There was 
not a significant change in mean maximum concentration (Cmax) values for either
EE or LNG. Progesterone levels were low throughout the study indicating 
anovulation, but one subject had prolonged menstrual bleeding and two 
experienced breakthrough bleeding which indicates a potential loss of 
contraceptive efficacy (Klosterskov-Jensen et al, 1992).  
b)  The effects of oxcarbazepine (OCBZ) on the pharmacokinetics of ethinyl 
estradiol (EE) and levonorgestrel (LN) were studied on 16 healthy women aged 
18 to 44 years in a randomized double-blind cross-over design. During two
different menstrual cycles, each woman was given placebo or 1200 mg of OCBZ 
in random sequence for 26 consecutive days with a one cycle washout period in 
between. An oral contraceptive containing 50 mcg EE and 250 mcg LN was taken
for the first 21 days of each cycle. Plasma concentrations of EE and LN were 
measured at regular intervals on days 21 to 23 of each cycle. Compared to 
placebo, a 47% decrease in area under the concentration-time curve (AUC) for 
both EE and LN was seen during OCBZ treatment. Peak plasma EE 
concentrations decreased from 180 pg/ml to 117 pg/ml during the placebo to
OCBZ cycle, respectively (p less than 0.01) and the LN concentrations decreased 
from 10.2 to 7.7 ng/ml (p less than 0.01). In addition, the half-lives of EE and LN 
decreased from 13.6 to 7.9 hours (p less than 0.01) and from 28.8 to 15.8
respectively (p less than 0.01) (Fattore et al, 1999).  
c)  Concurrent administration of oxcarbazepine with an oral contraceptive has 
affected plasma concentrations 2 hormonal components: ethinyl estradiol (EE)
and levonorgestrel (LNG). In studies conducted with oral combination 
contraceptives, the mean area under the concentration-time curve (AUC) values 
for EE were reduced by 48% (90% confidence interval (CI): 22 to 65) in one study 
and 52% (90% CI: 38 to 52) in another study. The mean AUC values
were reduced by 32% (90% CI: 20 to 45) in one study and 52% (90% CI: 42 to 
52) in another study (Prod Info TRILEPTAL(R) oral tablets, oral suspension,
2005). 

 
3.5.1.O   Norgestrel 

1)  Interaction Effect: decreased contraceptive effectiveness 
2)  Summary: In studies conducted with oral contraceptives, concurrent administration
of oxcarbazepine with an oral contraceptive has decreased plasma concentrations of 
2 hormonal components: ethinyl estradiol (EE) and levonorgestrel (LNG) (Prod Info
TRILEPTAL(R) oral tablets, oral suspension, 2005). Contraceptive effectiveness may 
be reduced when hormonal contraceptives (oral, transdermal, or vaginal ring) are
coadministered with some drugs, such as oxcarbazepine, that increase the 
metabolism of contraceptive steroids. This could result in unintended pregnancy or 
breakthrough bleeding. Caution is advised when oxcarbazepine is administered
concurrently with hormonal contraceptives (Prod Info ORTHO EVRA(R) transdermal 
system, 2005). Patients should be advised about using additional contraceptive 
methods (Prod Info NUVARING(R) vaginal ring, 2005). 
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3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of oxcarbazepine with hormonal 
contraceptives (oral, transdermal, or vaginal ring) may result in decreased 
contraceptive efficacy, leading to unintended pregnancy or breakthrough bleeding. 
Use caution if oxcarbazepine is administered concomitantly with a combination 
contraceptive. 
7)  Probable Mechanism: increased metabolism of contraceptive steroids
8)  Literature Reports 

a)  The effects of oxcarbazepine (OCBZ) on the pharmacokinetics of
estradiol (EE) and levonorgestrel (LNG) were studied in 10 healthy subjects who 
had taken triphasic oral contraceptives for at least three menstrual cycles. OCBZ 
300 mg was administered once on day 16 of the first study cycle, twice daily on 
day 17, and three times daily from day 18 of the first cycle through day 18 of the 
second cycle. Combined use resulted in a significant decrease in the area under 
the concentration-time curve (AUC) for both EE (3 +/- 1.2 vs 1.6 +/- 0.6 nmol/h) 
and LNG (29.3 +/- 94.6 vs 189.5 +/- 71.7 nmol/h) (p = 0.006 for both). There was 
not a significant change in mean maximum concentration (Cmax) values for either
EE or LNG. Progesterone levels were low throughout the study indicating 
anovulation, but one subject had prolonged menstrual bleeding and two 
experienced breakthrough bleeding which indicates a potential loss of 
contraceptive efficacy (Klosterskov-Jensen et al, 1992).  
b)  The effects of oxcarbazepine (OCBZ) on the pharmacokinetics of ethinyl 
estradiol (EE) and levonorgestrel (LN) were studied on 16 healthy women aged 
18 to 44 years in a randomized double-blind cross-over design. During two
different menstrual cycles, each woman was given placebo or 1200 mg of OCBZ 
in random sequence for 26 consecutive days with a one cycle washout period in 
between. An oral contraceptive containing 50 mcg EE and 250 mcg LN was taken
for the first 21 days of each cycle. Plasma concentrations of EE and LN were 
measured at regular intervals on days 21 to 23 of each cycle. Compared to 
placebo, a 47% decrease in area under the concentration-time curve (AUC) for 
both EE and LN was seen during OCBZ treatment. Peak plasma EE 
concentrations decreased from 180 pg/ml to 117 pg/ml during the placebo to
OCBZ cycle, respectively (p less than 0.01) and the LN concentrations decreased 
from 10.2 to 7.7 ng/ml (p less than 0.01). In addition, the half-lives of EE and LN 
decreased from 13.6 to 7.9 hours (p less than 0.01) and from 28.8 to 15.8
respectively (p less than 0.01) (Fattore et al, 1999).  
c)  Concurrent administration of oxcarbazepine with an oral contraceptive has 
affected plasma concentrations 2 hormonal components: ethinyl estradiol (EE)
and levonorgestrel (LNG). In studies conducted with oral combination 
contraceptives, the mean area under the concentration-time curve (AUC) values 
for EE were reduced by 48% (90% confidence interval (CI): 22 to 65) in one study 
and 52% (90% CI: 38 to 52) in another study. The mean AUC values
were reduced by 32% (90% CI: 20 to 45) in one study and 52% (90% CI: 42 to 
52) in another study (Prod Info TRILEPTAL(R) oral tablets, oral suspension,
2005). 

 
3.5.1.P   Phenobarbital 

1)  Interaction Effect: decreased concentration of the active 10-monohydroxy 
metabolite of oxcarbazepine and potential loss of oxcarbazepine efficacy
2)  Summary: Concurrent administration of oxcarbazepine (600 to 1,800 milligrams 
(mg)/day) in patients receiving treatment with phenobarbital (100 to 150 mg/day) 
resulted in a 25% decrease (90% confidence interval (CI), 12% decrease to
decrease) in the plasma concentration of oxcarbazepine's 10-monohydroxy derivative 
(MHD) and a 14% increase (90% confidence interval (CI), 2% increase to 24% 
increase) in the phenobarbital concentration (Prod Info TRILEPTAL(R) oral
oral suspension, 2005). Although the clinical significance of this interaction is 
unknown, MHD is the pharmacologically active metabolite of oxcarbazepine and
decreased plasma MHD concentrations may result in potential loss of oxcarbazepine 
efficacy. If oxcarbazepine and phenobarbital are administered concurrently, clinical 
response to oxcarbazepine may need to be monitored. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of oxcarbazepine and phenobarbital has 
resulted in decreased concentrations of the active 10-monohydroxy metabolite of
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oxcarbazepine. Monitor patients for clinical response to oxcarbazepine. 
7)  Probable Mechanism: potential induction of cytochrome P450-mediated
oxcarbazepine metabolism 

 
3.5.1.Q   Phenytoin 

1)  Interaction Effect: an increased risk of phenytoin toxicity (ataxia, hyperreflexia, 
nystagmus, tremor) 
2)  Summary: Coadministration of phenytoin and oxcarbazepine (600 to 1800 
milligrams (mg)/day) resulted in decreased levels of the pharmacologically active 10
monohydroxy derivative (MHD) of oxcarbazepine while oxcarbazepine doses above 
1200 to 2400 mg/day resulted in increased levels of phenytoin plasma concentrations. 
Patients should be monitored for signs of phenytoin toxicity (ataxia, hyperreflexia, 
nystagmus, tremor) when receiving oxcarbazepine concurrently, especially when
oxcarbazepine doses exceed 1200 mg daily. A decrease in the phenytoin dose may 
be required (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005).
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent administration of oxcarbazepine and phenytoin 
have resulted in increased plasma levels of phenytoin. Monitor patients for signs of 
phenytoin toxicity (ataxia, hyperreflexia, nystagmus, tremor) when receiving 
oxcarbazepine concurrently, especially when oxcarbazepine doses exceed 1200 mg 
daily. A decrease in the phenytoin dose may be required. 
7)  Probable Mechanism: potential inhibition of cytochrome P450 -mediated phenytoin
metabolism 
8)  Literature Reports 

a)  Administration of phenytoin in doses of 250 to 500 milligrams (mg) daily in 
patients concurrently receiving oxcarbazepine in doses of 600 to 1800 mg daily 
resulted in a less than 10% change in the concentration of phenytoin.
concentrations of the active 10-monohydroxy derivative (MHD) of oxcarbazepine 
were decreased by 30% (90% confidence interval (CI): 3% decrease to 48% 
decrease). When the same doses of phenytoin were combined with 
oxcarbazepine in doses greater than 1200 to 2400 mg daily, there was up to a
40% increase (90% CI: 12% increase to 60% increase) in phenytoin plasma 
concentrations (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005).
b)  In polypharmacy studies employing add-on oxcarbazepine and 
carbamazepine, increased serum levels of valproic acid and phenytoin were 
observed with patients receiving oxcarbazepine. This was attributed to reduced 
enzyme induction (Bulau et al, 1987; Houtkooper et al, 1987a). Alternatively, 
dose-dependent enzyme induction has been reported by some investigators; 
higher doses of oxcarbazepine produced enzyme induction that was similar to 
carbamazepine (Patsalos et al, 1990b). Further studies are required to
if oxcarbazepine will offer a significant advantage over carbamazepine with 
regard to enzyme induction. 

 
3.5.1.R   Selegiline 

1)  Interaction Effect: an increase in selegiline plasma concentration 
2)  Summary: In subjects who had received carbamazepine 400 mg/day for 14
slightly increased levels of selegiline and its metabolites were seen after a single 
application of selegiline transdermal patch 6 mg/24 hr. Changes in the selegiline 
plasma levels were nearly 2-fold and variable across the subject population (Prod Info 
EMSAM(R) transdermal patch, 2008). Although not studied with oxcarbazepine, a 
similar interaction would be expected. Concomitant use of oxcarbazepine and
selegiline is contraindicated. It is recommended that selegiline be discontinued for a 
minimum of 14 days prior to initiation of oxcarbazepine when necessary (Prod Info 
EMSAM(R) transdermal patch, 2008). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of oxcarbazepine and selegiline is 
contraindicated. Selegiline should be discontinued for a minimum of 14 days before 
oxcarbazepine therapy is initiated (Prod Info EMSAM(R) transdermal patch,
7)  Probable Mechanism: unknown 

 
3.5.1.S   Simvastatin 

1)  Interaction Effect: reduced simvastatin exposure 
2)  Summary: Oxcarbazepine is a molecular derivative of carbamazepine and shares 
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a similar ability to induce cytochrome P450/3A4. Theoretically, oxcarbazepine may be 
expected to induce the metabolism of simvastatin, a cytochrome P450/3A4 substrate. 
In a controlled study, the concurrent administration of carbamazepine with
significantly reduced maximum serum concentration, serum half-life, and area under 
the concentration-time curve for both simvastatin and its active metabolite simvastatin
acid (Ucar et al, 2004). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor cholesterol levels in patients receiving concomitant 
therapy with oxcarbazepine and simvastatin. Simvastatin dose may need to be
adjusted. 
7)  Probable Mechanism: induction of CYP3A4-mediated first-pass metabolism of
simvastatin by oxcarbazepine 
8)  Literature Reports 

a)  Concurrent administration of simvastatin with carbamazepine (an 
anticonvulsant chemically related to oxcarbazepine) significantly reduced 
simvastatin exposure. In a randomized, crossover study with a 2-week wash out 
period, healthy subjects (n=12) received either no drug or carbamazepine 200 
milligrams (mg) once daily for 2 days, after which the active drug group received 
carbamazepine 300 mg twice daily for the next 12 days. On day 15 (12 hours 
after the last carbamazepine dose), subjects fasted for 2 hours prior to receiving a 
single dose of simvastatin 80 mg. Serial blood samples were obtained 
immediately prior to and for 24 hours after simvastatin administration. 
Carbamazepine co-administration significantly reduced the mean maximum 
serum concentration for both simvastatin and its active metabolite simvastatin 
acid (from 18.7 nanograms/milliliter (ng/mL) to 6.0 ng/mL and from 3.5 ng/mL to 
1.1 ng/mL, respectively; p less than 0.01, both values). Simvastatin and 
simvastatin acid mean areas under the concentration-time curves (AUC,
declined from 88.8 ng/mL x hour to 22.6 ng/mL x hour and from 33.5 ng/mL x 
hour to 6.8 ng/mL x hour, respectively (p less than 0.001, both values). 
Concurrent administration with carbamazepine also significantly reduced
simvastatin acid serum mean half-life (from 5.9 hours to 3.7 hours, p less than 
0.01) (Ucar et al, 2004). 

 
3.5.1.T   Tolvaptan 

1)  Interaction Effect: decreased tolvaptan plasma concentrations 
2)  Summary: Concomitant use of tolvaptan (primarily metabolized by CYP3A)
oxcarbazepine (a CYP3A inducer) may reduce tolvaptan exposure and should be 
avoided. If concomitant use is required, tolvaptan dose increases may be necessary 
to achieve the same clinical effect (Prod Info SAMSCA(TM) oral tablets, 2009).
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of oxcarbazepine and tolvaptan should be
avoided due to a risk of reduced plasma concentrations of tolvaptan. If concomitant 
use is required, the dose of tolvaptan may need to be increased to achieve the same
clinical effect (Prod Info SAMSCA(TM) oral tablets, 2009). 
7)  Probable Mechanism: induction of CYP3A-mediated tolvaptan metabolism by
oxcarbazepine 

 
3.5.1.U   Valproic Acid 

1)  Interaction Effect: decreased plasma concentration of the active 10-monohydroxy 
metabolite of oxcarbazepine 
2)  Summary: Concurrent administration of oxcarbazepine (600 to 1,800 milligrams
(mg)/day) in patients receiving treatment with valproic acid (400 to 2,800 mg/day) 
resulted in a 18% decrease (90% confidence interval, 13% decrease to 40% 
decrease) in the plasma concentration of oxcarbazepine's 10-monohydroxy
(MHD) and a less than 10% change in the valproic acid concentration (Prod Info 
TRILEPTAL(R) oral tablets, oral suspension, 2005). Although, the clinical significance 
of this interaction is unknown, decreased plasma MHD concentrations may result in a 
potential loss of oxcarbazepine efficacy. If oxcarbazepine and valproic acid are 
administered concurrently, clinical response to oxcarbazepine may need to be
monitored. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
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6)  Clinical Management: Coadministration of oxcarbazepine and valproic acid may 
result in a decreased concentration of the active 10-monohydroxy metabolite of 
oxcarbazepine. Monitor patients for clinical response to oxcarbazepine. 
7)  Probable Mechanism: unknown 

 
3.5.1.V   Verapamil 

1)  Interaction Effect: decreased plasma levels of the active 10-monohydroxy 
metabolite of oxcarbazepine and potential loss of oxcarbazepine efficacy
2)  Summary: Concurrent administration of oxcarbazepine (OCBZ) and verapamil has 
resulted in a 20% decrease in the plasma concentration of 10-monohydroxy derivative 
(MHD) (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005; Baruzzi
1994). Although the clinical significance of this interaction is unknown, MHD is the 
active metabolite of OCBZ and decreased plasma MHD concentrations may result in
potential loss of OCBZ efficacy. If OCBZ and verapamil are administered concurrently, 
clinical response to OCBZ may need to be monitored. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Coadministration of oxcarbazepine and verapamil may result 
in decreased plasma levels of the active 10-monohydroxy metabolite of 
oxcarbazepine. Although the clinical significance of this interaction is unknown, if 
oxcarbazepine and verapamil are coadministered, monitor clinical response to
oxcarbazepine. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Concurrent administration of oxcarbazepine (OCBZ) and verapamil resulted in 
decreased plasma concentration of the 10-monohydroxy derivative (MHD), the 
active metabolite of OCBZ. In healthy volunteers (n=10), upon titration of OCBZ 
to 900 milligrams/day (mg/day), verapamil (240 mg/day) was administered for 1 
week. The area under the concentration-time curve (AUC) of MHD decreased by 
20%; however, AUC was unchanged for OCBZ. The mechanism for this decrease 
in MHD plasma concentration and its clinical significance are unknown
al, 1994). 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Therapeutic 
1)  Laboratory Parameters 

a)  In patients with epilepsy, therapeutic serum levels have not been adequately 
established. 
b)  In women who plan on becoming pregnant, obtaining concentrations of
oxcarbazepine and mono-hydroxy-carbazepine (MHD) before becoming pregnant and 
during the pregnancy may be beneficial. Although, therapeutic concentrations have 
not been established, prepregnancy concentrations in an optimally-treated woman 
provide a reference concentration for comparison to concentrations during pregnancy, 
when concentrations decrease due to changes in the pharmacokinetic characteristics 
of oxcarbazepine. Possible sampling times could be once monthly, with less sampling 
in patients with mild and stable epilepsy, and every 3 to 4 days for 2 weeks
delivery in patients who had their dosage adjusted during pregnancy (Tomson & 
Battino, 2007). 

Page 34 of 51MICROMEDEX® Healthcare Series : Document

9/1/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/55...

Exhibit E.29, page 34

Case 3:09-cv-00080-TMB     Document 78-35      Filed 03/24/2010     Page 34 of 189



c)  In patients with trigeminal neuralgia, therapeutic serum concentrations of the
metabolite of oxcarbazepine (10-hydroxy-carbazepine) have ranged from 50 to 110 
micromoles/L (Zakrzewska & Patsalos, 1989a). 

2)  Physical Findings 
a)  In patients with epilepsy, seizure frequency and electroencephalogram.
b)  A reduction or elimination of pain is indicative of a therapeutic response
with trigeminal neuralgia. 

B)  Toxic 
1)  Laboratory Parameters 

a)  Serum sodium, during maintenance treatment, particularly if the patient is also 
receiving other medications known to decrease serum sodium levels or if suspect 
hyponatremia (nausea, malaise, headache, lethargy, confusion, obtundation, or
increase in seizure frequency or severity) (Prod Info TRILEPTAL(R) oral tablets, oral 
suspension, 2005) 
b)  Liver function tests 
c)  Blood counts 
d)  Serum lipid levels 
e)  Serum levels of concomitant antiepileptic drugs (AEDs) during oxcarbazepine
titration. Levels of AEDs may change, especially at oxcarbazepine doses of greater 
than 1200 milligrams/day (Prod Info TRILEPTAL(R) oral tablets, oral suspension,
2005) 

2)  Physical Findings 
a)  Body weight 
b)  Temperature 
c)  Blood pressure 
d)  Data reviewed by the US Food and Drug Administration suggest an increased risk 
of suicidal behavior or ideation may exist in patients receiving therapy with 
antiepileptic drugs (AEDs). The increased risk of suicidality was noted at 1 week after 
starting an AED and continued to at least 24 weeks. Patients treated for epilepsy,
psychiatric disorders, or other conditions were all at an increased risk for suicidality 
compared to placebo. Closely monitor patients treated with AEDs for emergence or 
worsening of depression, suicidality, and other unusual changes in behavior, which 
may include symptoms such as anxiety, agitation, hostility, mania, and hypomania 
(US Food and Drug Administration, 2008). 

 
 4.2   Patient Instructions 

A)  Oxcarbazepine (By mouth) 
Oxcarbazepine 
 
Treats seizures caused by epilepsy in adults and children. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to oxcarbazepine.
 
How to Use This Medicine: 
Tablet, Liquid 

Your doctor will tell you how much of this medicine to use and how often. Your dose 
may need to be changed several times in order to find out what works best for you. Do 
not use more medicine or use it more often than your doctor tells you to.
You may take this medicine with or without food. 
Measure the oral liquid medicine with a marked measuring spoon, oral syringe, or 
medicine cup. 
Shake the oral liquid well just before using. You can take the medicine directly from 
the oral syringe, or you can mix the medicine in a glass with a small amount of water. 
If you mix the medicine, drink the mixture right away. Do not save any mixture to use 
later. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is 
almost time for your next dose, wait until then to use the medicine and skip the missed 
dose. Do not use extra medicine to make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, 
moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any 
outdated medicine or medicine no longer needed. Dispose of any leftover
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medicine 7 weeks after you open the bottle. 
Keep all medicine away from children and never share your medicine with anyone.

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over
medicines, vitamins, and herbal products. 

Make sure your doctor knows if you are also using any other medicines to control 
seizures. Seizure medicine includes carbamazepine (Tegretol®), phenobarbital, 
phenytoin (Dilantin®), or valproic acid (Depakote®). 
Tell your doctor if you also use felodipine (Plendil®) or verapamil (Calan
Do not drink alcohol while you are using this medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breast feeding. 
Tell your doctor if you have kidney disease, or if you have ever had an allergic
reaction to carbamazepine (Tegretol®). 
Birth control pills may not work while you are using oxcarbazepine. To keep from
getting pregnant, use another form of birth control. Other forms include condoms, a 
diaphragm, or contraceptive foam or jelly. 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing 
anything else that could be dangerous if you are not alert. 
Do not stop using this medicine suddenly without asking your doctor. You may need to
slowly decrease your dose before stopping it completely. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in
your mouth or throat, chest tightness, trouble breathing. 
Blistering, peeling, red skin rash. 
Blurred vision or double vision. 
Change in how much or how often you urinate. 
Confusion, weakness, and muscle twitching. 
Fast, slow, or pounding heartbeat. 
Fever with rash, swollen glands in your neck. 
Nausea, vomiting, loss of appetite, pain in your upper stomach. 
Rapid eye movements (especially in children). 
Seizures. 
Trouble walking, speaking, or controlling body movement. 
Uncontrollable shaking. 
Unusual bleeding, bruising, or weakness. 
Visual changes. 

 
If you notice these less serious side effects, talk with your doctor: 

Dizziness or drowsiness. 
Headache. 
Joint pain. 
Mild nausea, vomiting, stomach pain, belching, or gas. 
Stomach pain or indigestion 

 
If you notice other side effects that you think are caused by this medicine, tell your

 
 4.3   Place In Therapy 

A)  Oxcarbazepine appears to be as effective as carbamazepine in the treatment of epilepsy 
and slightly better tolerated. It should be considered an alternative in epileptic patients unable 
to tolerate carbamazepine, including those with hypersensitivity, although caution is advised in 
these patients. 
B)  In the treatment of trigeminal neuralgia, oxcarbazepine has been effective in patients 
unresponsive to, or intolerant of, carbamazepine, which is currently the drug of choice. The 
superiority of oxcarbazepine over carbamazepine has been suggested, but these
employed small numbers of patients and were not adequately controlled. 
C)  Dose-dependent enzyme induction has been reported by some investigators, with higher 
doses of oxcarbazepine producing effects similar to carbamazepine (Patsalos et al,
the optimal dose of oxcarbazepine remains undefined, further studies will also be needed to 
determine if the drug will offer a significant advantage in regard to enzyme induction and 
autoinduction. 
D)  Hyponatremia is a concern with oxcarbazepine therapy, and may limit its use as an 
anticonvulsant and antineuralgic. The use of oxcarbazepine in diabetes insipidus has also been
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suggested, although data is not available for this indication (Pendlebury et al, 1989).
 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Oxcarbazepine, an anticonvulsant, is the 10-keto derivative of carbamazepine. 
Chemically, oxcarbazepine is 10,11-dihydro-10-oxo-5H-dibenz(b,f)azepine 5-
(Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005; Anon, 1989; Anon, 1990). 
The metabolite 10-hydroxy-carbazepine is primarily responsible for the pharmacological 
activity of oxcarbazepine. However, the exact mechanism of action for its antiseizure effect 
is unknown. In vitro electrophysiological studies suggest that drug-induced blockage of
voltage-sensitive sodium channels may prevent repetitive neuronal firing and results in the 
stabilization of hyperexcited neural membranes and the diminution of synaptic
propagation. Increased potassium conductance and high-voltage calcium channel 
modulation may also play a role (Prod Info TRILEPTAL(R) oral tablets, oral suspension,
2005). 
2)  Animal studies have demonstrated that the mechanism of action of oxcarbazepine is
similar to that of carbamazepine, which is inhibition of seizure propagation via reduction of 
posttetanic potentiation of synaptic transmission (Baltzer & Schmutz, 1978; Anon,
Anon, 1990). The spectrum of antiepileptic activity of each agent is also similar (Baltzer & 
Schmutz, 1978; Anon, 1989). Antineuralgic properties of oxcarbazepine have also
demonstrated (Farago, 1987; Zakrzewska & Patsalos, 1989). 

B)  REVIEW ARTICLES 
1)  Dosages and formulations of antiepileptic drugs used to treat pediatric epilepsy have 
been reviewed (Bourgeois, 2002). 
2)  The pharmacology and therapeutic use of oxcarbazepine has been reviewed (Tecoma,
1999; Grant & Faulds, 1992; Bulau & Froscher, 1991; Perucca, 1993; Benetello, 1995).
3)  A review of newer antiepileptic medications, including a summary of clinical experience 
and recommendations for use, has been published (Dichter & Brodie, 1996). 
4)  The pharmacokinetic interaction profile of oxcarbazepine and its importance
has been reviewed (Baruzzi et al, 1993). 

 
 4.5   Therapeutic Uses 

Antineoplastic adverse reaction - Peripheral neuropathy; Prophylaxis 

Bipolar disorder 

Panic disorder 

Partial seizure, monotherapy 

Partial seizure; Adjunct 

Spasticity 

Trigeminal neuralgia 

 
4.5.A   Antineoplastic adverse reaction - Peripheral neuropathy; Prophylaxis

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

A randomized, open-label trial (n=40) found that oxcarbazepine may prevent
oxaliplatin-induced peripheral neuropathy symptoms (Argyriou et al, 2006)

3)  Adult: 
a)  A randomized, open-label trial found that oxcarbazepine may prevent oxaliplatin
induced peripheral neuropathy symptoms. Adult patients (age 61.8 years, standard 
deviation (SD) +/- 9.1) with advanced colon cancer were randomly assigned to
chemotherapy with the FOLFOX-4 regimen plus oxcarbazepine (150 milligrams 
(mg) /day initially, doubled weekly for 4 weeks to a maximum dose of 600 mg twice 
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daily), or the FOLFOX-4 regimen alone. The oxcarbazepine titration period was 
followed by a 20-week maintenance period. The primary endpoint measured was the 
incidence of peripheral neuropathy. Investigators also evaluated differences in mean
total neuropathy scores (TNS; 1-11 = mild, 12-23 = moderate, greater than 24 = 
severe), neurologic disability scores (NDS) and neurologic symptom scores (NSS). 
The incidence of oxaliplatin-induced neuropathy among the patients who
the trial (n=32) was 5 of 16 patients receiving oxcarbazepine (31.2%) , whereas the 
incidence of oxaliplatin-induced neuropathy occurred in 12 of 16 of the control patients 
(75%). This represents a relative risk of 0.42 (95% confidence interval (CI) 0.19 to 
0.91, p=0.033). The intention-to-treat analysis (n=40) also demonstrated
significant results favoring oxaliplatin (p=0.05). The mean TNS scores were 4.1 +/
in the patients treated with oxacarbazepine vs 11.2 +/- 9.05 in the patients
with oxcarbazepine (p=0.016). The mean NDS (5.1 +/- 8.2 vs 20 +/- 23.1, p=0.021) 
and the mean NSS (0.6 +/- 0.9 vs 1.5 +/- 1.3, p=0.025) were both lower in the patients
treated with oxcarbazepine. Adverse effects were mild to moderate in severity and 
occurred at similar rates in both treatment groups; the most common effects were 
diarrhea, myelosuppression, dizziness, nausea, vomiting, and headache
Two patients in the oxcarbazepine group experienced acute headache and dizziness 
during the titration period that caused them to withdraw from the study; these 
symptoms improved shortly after oxcarbazepine discontinuation (Argyriou

 
4.5.B   Bipolar disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Comparable results to other mood stabilizing agents (Ghaemi et al, 2003; Emrich 
et al, 1983) 
Limited data on usefulness as add-on therapy to lithium (Vieta et al, 2008; 
Benedetti et al, 2004; Vieta et al, 2008) 

3)  Adult: 
a)  In a 52-week, multicenter, double-blind, randomized, placebo-controlled 
prophylaxis trial (n=55), the addition of oxcarbazepine as adjunctive treatment to 
maintenance lithium therapy of bipolar I and II disorder did not significantly
onset of first relapse. Patients (aged 43.5 +/- 12 years, 65% female) with a diagnosis 
of bipolar I or II disorder, who were not in an acute phase, but had at least 2
episodes in the past year (with the last episode over 6 months prior to entry into the 
study) and receiving concomitant lithium (lithium levels greater than or equal to
milliequivalents/liter) during the past year were assigned to adjunctive oxcarbazepine 
(n=26) treatment or placebo (n=29). Oxcarbazepine was started at 300 milligrams 
(mg) once a day for 3 days and titrated up by 300 mg increments every 4
administered twice a day, to a total daily dose of 1200 mg per day. After this initial 2 
week titration, the dose was maintained until the end of the study. Lithium was
administered open label throughout the study with levels monitored for a minimum of 3 
months. Patients were required to stop all psychoactive, antipsychotic and/or 
antidepressant medications 72 hours before the start of the study. Lorazepam
allowed as a concomitant medication up to 5 mg per day for insomnia or anxiety. The 
primary efficacy variable was the length of the remission period (time to first new 
manic or depressive episode). Based on an intent-to-treat analysis, the average time 
until first relapse of any type was not significantly different with the addition of 
oxcarbazepine compared with placebo (19.2 weeks vs 18.6 weeks; p=0.315). A
of 38.5% and 58.6% patients in the oxcarbazepine and placebo arm, respectively, 
relapsed (p=0.1354). The number needed to treat (NNT) with oxcarbazepine to avoid 
any kind of relapse was 5 (odds ratio 0.44; 95% confidence interval, 0.15
study showed a statistically significant difference on the Barratt Impulsiveness Rating 
Scale (BIS) (p=0.044) with a positive effect of oxcarbazepine in prevention of 
impulsivity. Overall, oxcarbazepine was well tolerated with no statistical differences in 
incidence of adverse events between the 2 groups. Larger trials are needed
evaluating oxcarbazepine in bipolar disorder (Vieta et al, 2008). 
b)  Adjunctive oxcarbazepine may be useful in the treatment of bipolar disorder not
satisfactorily controlled by lithium. In an open-label study, patients with bipolar 
disorder taking lithium for at least 1 month (lithium levels ranging from 0.53 to 0.87
milliequivalents/liter) were prescribed oxcarbazepine 300 milligrams/day (mg/day). 
Doses of oxcarbazepine were increased to a maximum dose of 2400 mg/day (mean 
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maintenance dose 919 mg/day). Patients had bipolar I (n=16) or bipolar II (n=2) and
had a Clinical Global Impression Severity score of 4 to 6 at baseline. Other 
psychotropic agents were allowed but were not modified or changed during the 8 
weeks of study. Sedation (66.7%), increased appetite (50%), weight gain (44.4%),
tremors (27.8%), constipation (16.7%), nausea/vomiting (16.7%), dry mouth (11.1%) 
and insomnia (11.1%) were reported with the use of oxcarbazepine. The mean 
Clinical Global Impression-Bipolar Version Improvement (CGI-BP-I) scores
significantly from baseline at week 2, 4 and 8 (p less than 0.0001). Of the patients, 
61.1% were considered to be "responders" (CGI-BP-I score of 2 or 1 at week 8)
(Benedetti et al, 2004). 
c)  Authors of a retrospective chart review concluded that adjunctive or monotherapy 
oxcarbazepine was useful as a mood stabilizer in patients with bipolar disorder. 
Charts of patients treated with either adjunctive (n=31) or monotherapy (n=11)
oxcarbazepine in a private practice clinic were reviewed. The mean oxcarbazepine 
dose was 1056.6 milligrams/day (mg/day) (range 150 to 2400 mg/day). Treatment 
length ranged from 1 to 71 weeks (mean 16.2 weeks). Clinical response was 
assessed retrospectively using the Clinical Global Impressions-Improvement scale. Of 
the patients receiving monotherapy oxcarbazepine, 36% experienced no effect or a
worsening of their symptoms, and 64% experienced mild to marked improvement. In 
patients receiving adjunctive oxcarbazepine, 39% experienced a worsening to no 
effect, and 61% experienced mild to marked improvement. Overall, 52% of
discontinued treatment; 29% due to side effects and 24% due to lack of efficacy. 
Reported side effects included: sedation (40%), dizziness (7%), headache (5%), 
cognitive difficulty (5%), paresthesia, twitching, tactile impairment, diplopia, rash, 
nausea, weight gain and leg edema (2% each) (Ghaemi et al, 2003). 
d)  Comparable results to other mood stabilizing agents was found with the
oxcarbazepine in 6 patients with acute mania (Emrich et al, 1983). Doses of 1800 to 
2100 milligrams daily produced average decreases in the mania rating of the Inpatient
Multidimensional Psychiatric Scale of 50%. 

 
4.5.C   Panic disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Effective in one case report (Windhaber et al, 1997) 
3)  Adult: 

a)  A 23-year-old man with alcohol-related seizures developed panic disorder which 
was successfully treated with an increased dose of oxcarbazepine (Windhaber et al, 
1997). The patient was already receiving oxcarbazepine 600 milligrams (mg)/day, and
this was increased to 900 mg/day. The patient remained symptom-free during a 6
month follow-up period. 

 
4.5.D   Partial seizure, monotherapy 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, yes ( 4 years and older) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Indicated for use as monotherapy in the treatment of partial seizures in adults and 
children 4 years and older (Prod Info TRILEPTAL(R) oral tablets, oral
2005) 
In an observational study (n=673; mean age 42.5 years) of adult male patients 
with partial epilepsy, oxcarbazepine improved sexual dysfunction in patients with
preexisting sexual function disorders at baseline (Luef et al, 2009). 

3)  Adult: 
a)  Oxcarbazepine (OXC) was an effective monotherapeutic substitute when selected 
to replace antiepileptic drugs (AED) used to maintain patients with medication
refractory partial epilepsy, in a randomized, double-blind, multicenter clinical
compared two doses of oxcarbazepine (OXC 300 milligrams (mg)/day and OXC 2400 
mg/day). Patients with a history of 2 to 40 seizures per 28-day period received either
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OXC 300 mg/day (n=46), or OXC 2400 mg/day (n=41) throughout a 126
treatment phase; all prior AED's were tapered and discontinued by day 43. Patients 
receiving 2400 mg/day were titrated from an initial dose of 1200 mg up to the target
dose in 600 mg weekly increments; those patients unable to tolerate the maximum 
dose were adjusted to either 2100 mg or 1800 mg daily. Efficacy was measured by 
the number of patients meeting one of 4 protocol-defined exit criteria (primary
variable) and the time required to meet one of the exit criteria (secondary variable). 
The number of patients meeting one of the 4 exit criteria was significantly lower for the 
OXC 2400 mg cohort compared with the OXC 300 mg cohort (41.2% versus 93.3%; p 
less than 0.0001), while significantly greater time was required by the OXC 2400 mg 
group to meet an exit criterion compared with the OXC 300 mg group (p=0.0001). The
intent-to-treat analysis revealed at least a 50% reduction in seizure incidence in 42% 
of OXC 2400 mg-treated patients (12% rendered seizure-free) compared with 7% of 
patients receiving OXC 300 mg (none seizure-free). Dizziness, headache,
somnolence, nausea, and vomiting were the adverse events most frequently reported; 
most were transient, and mild or moderate in severity (Beydoun et al, 2000).
b)  Oxcarbazepine, 2400 milligrams/day (mg/day) in 2 divided doses, was effective as 
monotherapy for the treatment of refractory partial seizures in 102 patients (from 11 to 
62 years of age) in a placebo-controlled, double-blind trial. The primary efficacy 
variable was time to meet one of the exit criteria, defined as: completion of the 10
treatment phase; 4 partial seizures; 2 new-onset secondarily generalized
serial seizures; or status epilepticus. This variable was statistically significant in favor 
of oxcarbazepine (p=0.0001; by day 2.5 of the study period, 75% of the placebo
treated patients had met one of the exit criteria versus (vs) 25% of the patients treated 
with oxcarbazepine. The secondary efficacy variable was the percentage of patients to 
meet one of the exit criteria and was also statistically significantly lower (p less than
0.0001) for the patients treated with oxcarbazepine (47%) vs 84% for the placebo
treated group (Schachter et al, 1999). 
c)  Oxcarbazepine initiated at 600 milligrams/day, titrated to 1200 milligrams/day (both
dosages in 2 daily divided doses), and maintained at the higher dose for 84 days was 
statistically significantly superior to placebo (p=0.046) in previously untreated patients
(n=67; 8 to 69 years of age). The primary efficacy measure was a comparison of time 
to first seizure (Prod Info Trileptal(R), 2003a). 
d)  In 2 trials comparing oxcarbazepine in daily doses of 300 or 2400 milligrams (mg) 
in patients previously treated with carbamazepine or other antiepileptic drugs, the 
higher dose of oxcarbazepine was statistically significantly superior to the lower dose
(p=0.0001). Primary efficacy measures differed between the 2 studies; they were time 
to meet exit criteria in 1 study and percentage of patients meeting exit criteria in the 
other (Prod Info Trileptal(R), 2003a). 
e)  Seizure frequency decreased in 32% to 48% of patients treated with 
oxcarbazepine in a multicenter trial conducted over 10 years in 947 patients (Friis et 
al, 1993b). Patients were diagnosed with simple partial or complex partial seizures
with or without secondary generalization and primary generalized seizures. Median 
daily doses employed were 30 milligrams/kilogram/day in children and 18
milligrams/kilogram/day in adults, usually given in 2 or 3 divided doses. One
patients experienced adverse reactions such as dizziness, sedation, fatigue or
hyponatremia. Oxcarbazepine was used as monotherapy in 63% of the patients and 
as part of polytherapy in 37%. 
f)  Similar decreases in seizure frequency were seen in a double-blind study, of 
oxcarbazepine and carbamazepine in 16 epileptic patients inadequately controlled on 
at least 1 anticonvulsant (other than carbamazepine) (Bulau et al, 1987b). Each 
patient had experienced at least 1 tonic-clonic or complex partial seizure/month. 
Oxcarbazepine or carbamazepine were added sequentially in randomized fashion 
during a 1-month titration period; therapy was continued for an additional 3 months. 
Mean doses were 1111.5 and 788.5 milligrams daily for oxcarbazepine and 
carbamazepine, respectively. Concomitant anticonvulsants were continued throughout 
the study. Seizure frequency was reduced by 90% during therapy with both agents, 
with 28% of all patients becoming seizure-free. Adverse effects were less
treated with oxcarbazepine. Increases in serum levels of valproic acid, phenytoin, and 
primidone were observed in the oxcarbazepine group, presumably secondary to a
lesser degree of enzyme induction as compared to carbamazepine. 

1)  Sexual Dysfunction Improvement in Male Patients with Epilepsy 
a)  In an observational study (n=673; mean age 42.5 years) of adult male
patients with partial epilepsy, oxcarbazepine improved sexual dysfunction in 
patients with preexisting sexual function disorders at baseline. Patients 
received oxcarbazepine monotherapy either as initial treatment or were 
changed from other antiepileptic drug (AED) pretreatment to oxcarbazepine
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monotherapy; doses were titrated to the optimal therapeutic dose. The 
patients were assessed regarding their sexual dysfunction at baseline, and 
again 12 weeks later at the final examination. Seizure occurrence, global 
ratings of efficacy, and tolerability were also assessed. At baseline, sexual
dysfunction was reported in 228 (34%) patients, with 27 patients receiving no 
antiepileptic pretreatment, 168 patients receiving enzyme-inducing AEDs as 
pretreatment, and 33 patients receiving non-enzyme inducing AEDs as 
pretreatment. Sexual dysfunction improvement was reported in 79.4%
(n=181/228) of patients with preexisting sexual function disorders after 3 
months of treatment with oxcarbazepine, with no impairment reported in 
10.1% (n=23/228) of patients at final assessment. The improvements were 
most significant in patients receiving enzyme-inducing AED pretreatment. 
Seizure occurrence per 28 days decreased during the retrospective
from a mean of 1.8 +/- 4.9 (95% CI, 1.43 to 2.17) to 0.4 +/- 1.8 (95% CI, 0.26 
to 0.54) after 3 months of therapy. Carbamazepine-treated patients (n=313) 
were excluded from results; however, in the patients who reported sexual
dysfunction (n=147) with carbamazepine, 110 (75%) patients improved when 
switched to oxcarbazepine (Luef et al, 2009). 

4)  Pediatric: 
a)  An open-label study (n=92) failed to demonstrate the effectiveness of 
oxcarbazepine monotherapy for children (1 month to 16 years of age) with 
inadequately-controlled or new-onset partial seizures; however, based on 
pharmacokinetic and pharmacodynamic parameters, oxcarbazepine monotherapy 
was approved for children 4 years and older. Hospitalized children were randomized 
to either oxcarbazepine 10 milligrams/kilogram/day (mg/kg/day) or were titrated up to 
40 to 60 mg/kg/day within 3 days while withdrawing the previous antiepileptic drugs on 
the second day of oxcarbazepine therapy. From day 3 to day 5, seizures were 
monitored by continuous video-electroencephalogram monitoring. The primary
efficacy outcome was either completed the 5 day treatment or met one of the 2 exit 
criteria. The exit criteria were: 1) 3 study specific seizures (ie, electrographic partial 
seizures with a behavioral correlate) 2) a prolonged study specific seizure. Most 
children from both dose groups completed the 5-day study without exiting. The 
between group comparison of the time to meet exit criteria was not statistically
significant (p=0.904 for the difference between the curves). The manufacturer states 
the results were uninterpretable because of study limitations (no placebo, short 
treatment and assessment period, and inadequate washout period) (Prod Info
TRILEPTAL(R) oral tablets, oral suspension, 2005). 
b)  Oxcarbazepine initiated at 600 milligrams/day, titrated to 1200 milligrams/day (both
dosages in 2 daily divided doses), and maintained at the higher dose for 84 days was 
statistically significantly superior to placebo (p=0.046) in previously untreated patients
(n=67; 8 to 69 years of age). The primary efficacy measure was a comparison of time 
to first seizure (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005).
c)  Oxcarbazepine, 2400 milligrams/day (mg/day) in 2 divided doses, was effective as 
monotherapy for the treatment of refractory partial seizures in 102 patients (from 11 to 
62 years of age) in a placebo-controlled, double-blind trial. The primary efficacy 
variable was time to meet one of the exit criteria, defined as: completion of the 10
treatment phase; 4 partial seizures; 2 new-onset secondarily generalized
serial seizures; or status epilepticus. This variable was statistically significant in favor 
of oxcarbazepine (p=0.0001; by day 2.5 of the study period, 75% of the placebo
treated patients had met one of the exit criteria versus (vs) 25% of the patients treated 
with oxcarbazepine. The secondary efficacy variable was the percentage of patients to 
meet one of the exit criteria and was also statistically significantly lower (p less than
0.0001) for the patients treated with oxcarbazepine (47%) vs 84% for the placebo
treated group (Schachter et al, 1999). 
d)  Oxcarbazepine was found to be useful in both adjunctive use and monotherapy in 
children with seizures during a chart review (Gaily et al, 1997a). Children (mean age 
3.9 years, range 0.6 to 6.9 years) had either localization-related seizures (n=44) or 
generalized epilepsy (n=9) with the main seizure types being complex partial (n=37), 
simple partial (n=4), epileptic spasm (n=9), and generalized tonic-clonic (n=3). In 13 
children, an overnight change was made from carbamazepine to oxcarbazepine
times their previous carbamazepine dose. The other children were titrated up to 30 
milligrams/kilogram/day (mg/kg/day) over 1 to 3 weeks. Out of the children with
localization-related seizures, 12 of 44 became seizure-free while 16 achieved a 50% 
reduction in seizures. No child with generalized seizures became seizure
9 had a 50% reduction in seizures. In children who had previously had a
response to carbamazepine, 4 of 30 children become seizure-free while 13 had a 
reduction in seizures of at least 50%. Of the 23 children receiving monotherapy, 10 
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became seizure-free, and 7 had a 50% reduction in seizures. The mean effective dose 
for children achieving at least a 50% decrease in seizures was 47 mg/kg/day. 
Hyponatremia occurred in 7 of the 53 children. 

 
4.5.E   Partial seizure; Adjunct 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, yes ( 2 years and older ) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Indicated for use as adjunctive therapy in the treatment of partial seizures in 
adults and children 2 years and older (Prod Info TRILEPTAL(R) oral
suspension, 2005) 
No evidence that oxcarbazepine was effective in children less than 2 years of
(n=75) in an open-label, multicenter, rater-blind, randomized, parallel
(Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005) 
During adjunctive therapy studies, median reductions in partial seizure 
frequencies from baseline were 26% to 50% for oxcarbazepine and 8% for 
placebo in adults, and 35% for oxcarbazepine and 9% for placebo in
(Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005) 
No important differences in response due to gender were identified during 
adjunctive therapy trials (Prod Info TRILEPTAL(R) oral tablets, oral suspension,
2005) 

3)  Adult: 
a)  Efficacy for oxcarbazepine as adjunctive therapy for partial seizures in adults was 
demonstrated in a multicenter, double-blind, placebo-controlled trial (n=692; 15 to 66 
years of age). Patients who experienced 1 to 4 partial seizures per month during the 
baseline phase were randomized to receive placebo or fixed oxcarbazepine doses of 
600, 1200, or 2400 milligrams/day (mg/day) in conjunction with 1 to 3 other
antiepileptic drugs. A comparison between treatment groups of the percentage 
change in partial seizure frequency was the primary measure of efficacy and all doses 
of oxcarbazepine were statistically significantly superior to placebo (p=0.0001). In the 
high dose group, however, over 65% of patients discontinued treatment due to 
adverse events (Prod Info TRILEPTAL(R) oral tablets, oral suspension, 2005).
b)  Seizure frequency decreased in 32% to 48% of patients treated with 
oxcarbazepine in a multicenter trial conducted over 10 years in 947 patients
al, 1993b). Patients were diagnosed with simple partial or complex partial seizures 
with or without secondary generalization and primary generalized seizures. Median 
daily doses employed were 30 milligrams/kilogram/day in children and 18 
milligrams/kilogram/day in adults, usually given in 2 or 3 divided doses. One
patients experienced adverse reactions such as dizziness, sedation, fatigue or
hyponatremia. Oxcarbazepine was used as monotherapy in 63% of the patients and 
as part of polytherapy in 37%. 

4)  Pediatric: 
a)  Efficacy for oxcarbazepine as adjunctive therapy for inadequately-controlled partial 
seizures in children was demonstrated in a multicenter, rater-blind, randomized,
parallel-group, open-label trial (n=128; 1 month to less than 4 years of age). Inclusion 
criteria were at least 2 study specific seizures (ie, partial seizures identified on
electrograph with a behavioral correlate) during the 72 hour baseline period. Children 
were randomized to either 10 milligrams/kilogram/day (mg/kg/day) or were titrated up 
to 60 mg/kg/day within 26 days. After 9 days on their randomized target dose, 
seizures were monitored by continuous video-electroencephalogram monitoring 
during the last 72 hours of the maintenance period. A between group comparison of 
the change in seizure frequency per 24 hours compared to the seizure frequency at 
baseline was statistically better (results and p value not provided) in the 60 mg/kg/day 
group vs 10 mg/kg/day group. No evidence that oxcarbazepine was effective in 
children less than 2 years of age (n=75) (Prod Info TRILEPTAL(R) oral tablets, oral 
suspension, 2005). 
b)  Oxcarbazepine (OXC) was safe and effective when used as an adjunctive 
antiepileptic agent in the treatment of partial seizures in children, in a randomized, 
double-blind, parallel-group study. Pediatric patients (ages 3 to 17 years) with 
inadequately controlled partial seizures treated with one or two antiepileptic drugs
(AED) were assigned to receive 98-day regimens of either OXC (titrated to dose range 
of 30 to 46 milligrams (mg)/kilogram (kg)/day) two times a day (n=138) or placebo 
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(n=129) in addition to their pre-established AED regimen. Patients in the
experienced a baseline median partial seizure frequency of 12 per 28-day period; the 
median OXC dose administered was 31.4 mg/kg/day. The addition of OXC to the
preexisting AED regimen produced a significantly greater median percent reduction 
from baseline in 28-day partial seizure frequency compared with placebo (35% versus 
9%, respectively; p=0.0001). Forty-one percent of patients OXC-group patients 
recorded a seizure frequency reduction from baseline of 50% or more per 28
period compared with 22% of patients receiving placebo (p=0.0005), and 5 OXC
group patients were seizure- free throughout the double-blind treatment period, 
compared with 1 patient receiving placebo. OXC-treated patients also experienced a 
significantly greater median percentage reduction in the occurrence of secondarily
generalized seizures compared with patients receiving placebo (78% versus 33%, 
respectively; p=0.0012). The frequency of adverse events was similar between 
groups; somnolence, headache, dizziness, nausea and vomiting were most commonly
reported, with the majority being considered mild to moderate in severity (Prod Info 
TRILEPTAL(R) oral tablets, oral suspension, 2005; Glauser et al, 2000).
c)  Oxcarbazepine, in a mean dose of 56.7 milligrams/kilogram/day (mg/kg/day), was 
found to be efficacious for adjunctive therapy in epilepsy in a retrospective chart 
review of 46 children and adolescents (mean age 10.3 years; range 1.3 to 17.9 years). 
Oxcarbazepine doses ranged from 19 to 123 mg/kg twice a day, valproic acid
most common co-medication (32 of 46 patients) and no patients were maintained on 
more than one other drug besides oxcarbazepine. After follow-up for 1 year, 
oxcarbazepine was found to be of some benefit in 50% of the patients. Specifically, 2 
children experienced an exacerbation of seizures and 17 children exhibited no 
change, but 4 children became seizure-free, 18 experienced a 75% to 99% reduction 
in seizures, and 1 had a 50% to 74% reduction in seizures; 4 patients were lost to 
follow-up. Adverse effects tended to occur in patients with blood serum concentrations 
of 35 to 40 mg/L 10-hydroxy-carbazepine, the active metabolite of oxcarbazepine 
(Borusiak et al, 1998). 
d)  In a small study (n=40) in children with intellectual disability and intractable 
epilepsy, seizure frequency was reduced by at least 50% in 48% (19) of patients 
treated with oxcarbazepine 49 milligrams/kilogram/day (mg/kg/day) (mean
dosage), given in 2 or 3 divided doses. Nine of the children received oxcarbazepine as 
monotherapy and 31 received it concomitantly with other antiepileptic drugs regimens
including vigabatrin, benzodiazepines, valproate, lamotrigine, phenytoin, and 
acetazolamide. Oxcarbazepine therapy was initiated using several strategies. 
Oxcarbazepine was initiated in 10 children as an overnight change from 
carbamazepine (at 1.5 times the carbamazepine dosage). In the remaining children 
who weighed under 40 kg, the oxcarbazepine dose was titrated over 1 to 3 weeks to 
30/mg/kg/day and then increased as necessary. For the other children weighing over
40 kg, oxcarbazepine was initiated at 20/mg/kg/day and titrated according to 
response. A greater than 50% response was reported in 14 of 28 children (50%) with
localization-related epilepsy and 5 of 12 children (42%) with generalized epilepsy. 
Oxcarbazepine dose reduction or discontinuation occurred in 8 children due to 
adverse effects and at least one adverse effect was reported in 40% of patients. 
Hyponatremia occurred in 24% (Gaily et al, 1998a). 
e)  Oxcarbazepine was found to be useful in both adjunctive use and monotherapy in
children with seizures during a chart review (Gaily et al, 1997a). Children (mean age 
3.9 years, range 0.6 to 6.9 years) had either localization-related seizures (n=44) or 
generalized epilepsy (n=9) with the main seizure types being complex partial (n=37), 
simple partial (n=4), epileptic spasm (n=9), and generalized tonic-clonic (n=3). In 13 
children, an overnight change was made from carbamazepine to oxcarbazepine
times their previous carbamazepine dose. The other children were titrated up to 30 
milligrams/kilogram/day (mg/kg/day) over 1 to 3 weeks. Out of the children with
localization-related seizures, 12 of 44 became seizure-free while 16 achieved a 50% 
reduction in seizures. No child with generalized seizures became seizure
9 had a 50% reduction in seizures. In children who had previously had a
response to carbamazepine, 4 of 30 children become seizure-free while 13 had a 
reduction in seizures of at least 50%. Of the 30 children receiving polytherapy, 2 
became seizure free and seizure reduction occurred in 14. The mean effective dose 
for children achieving at least a 50% decrease in seizures was 47 mg/kg/day. 
Hyponatremia occurred in 7 of the 53 children. 

 
4.5.F   Spasticity 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
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Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Suggested efficacy in the treatment of spasticity related to cerebral epileptogenic
lesions (Bittencourt & Silvado, 1985) 

3)  Adult: 
a)  Limited data have suggested the efficacy of oral oxcarbazepine in the treatment of 
spasticity related to cerebral epileptogenic lesions. Oxcarbazepine has been used in
doses up to 3900 milligrams daily (Bittencourt & Silvado, 1985). Controlled clinical 
studies are needed to more fully evaluate the efficacy of the drug in spastic

 
4.5.G   Trigeminal neuralgia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS
2)  Summary: 

Effective in the treatment of trigeminal neuralgia in patients unresponsive to, or
intolerant of, carbamazepine (Zakrzewska & Patsalos, 1989b) 

3)  Adult: 
a)  Oxcarbazepine was effective in 6 patients with trigeminal neuralgia refractory to 
carbamazepine therapy (Zakrzewska & Patsalos, 1989b). Oxcarbazepine was
administered in a dose of 300 milligrams 2 to 4 times daily, with prior medication being 
withdrawn over a 2-day period. The dose was adjusted weekly until adequate pain 
control was achieved, then patients were examined at 2 to 4 weekly intervals. Patients 
were considered optimally managed after a pain free 2-week period; at that time, the 
dose was reduced by 1 dose per week (300 milligrams). Re-titration was initiated
the event of relapse. Pain control was achieved in all patients, with onset of clinical 
effect being observed within 24 hours. Daily doses ranged from 600 to 2400 
milligrams. Both oxcarbazepine and 10-hydroxy-carbazepine serum levels
with the dose and therapeutic effects. Effective pain relief was seen in all patients 
when serum levels of 10-hydroxy-carbazepine were between 50 and 110
micromoles/liter, corresponding to 1200 to 2400 milligrams daily of oxcarbazepine.

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Carbamazepine 

Haloperidol 

Lithium 

Surgical procedure 

 
4.6.A   Carbamazepine 

Epilepsy 

Trigeminal neuralgia 

 
4.6.A.1   Epilepsy 

a)  SUMMARY: Oxcarbazepine appears to be as effective as carbamazepine in the 
treatment of epilepsy; severe adverse effects have occurred to a lesser degree with 
oxcarbazepine in some studies. Further studies are needed to investigate its
inducing effects, particularly at higher doses. 
b)  Oxcarbazepine is similar in efficacy to carbamazepine as monotherapy or add
therapy in epileptic patients (Dam et al, 1989; Reinikainen et al, 1987); (Bulau et al, 
1987)(Houtkooper et al, 1987b; Houtkooper et al, 1984; Dam, 1990; Philbert et al, 
1986; Anon, 1990a; Jensen, 1990). There is some evidence of efficacy in patients

Page 44 of 51MICROMEDEX® Healthcare Series : Document

9/1/2009http://www.thomsonhc.com/hcs/librarian/PFActionId/hcs.external.RetrieveDocument/eid/55...

Exhibit E.29, page 44

Case 3:09-cv-00080-TMB     Document 78-35      Filed 03/24/2010     Page 44 of 189

Vicki
Highlight



unresponsive to carbamazepine. Doses associated with therapeutic equivalency in 
some studies have been 200 mg carbamazepine and 300 to 400 mg oxcarbazepine 
(Houtkooper et al, 1987b), however the ratio has been closer to 1:1 in others
al, 1987). 
c)  Oxcarbazepine is at least as effective as carbamazepine in patients receiving 
polytherapy, and oxcarbazepine may be better tolerated in some patients. The
efficacy of oxcarbazepine and carbamazepine was compared in 48 epileptic inpatients 
poorly controlled on polytherapy, including carbamazepine, in a double- blind, 
crossover study (Houtkooper et al, 1987b). The types of seizures were generalized (9 
patients), partial (10 patients), or both generalized and partial (29 patients); all patients 
had at least 2 seizures/week despite therapy with 2 to 4 antiepileptic agents. Patients 
were randomly allocated to oxcarbazepine 300 mg/day or carbamazepine 200 
mg/day. Following a titration period, where the dose of each was increased to achieve 
optimal seizure control, therapy was continued for 12 weeks (steady- state) in each 
trial period. As compared to carbamazepine, therapy with oxcarbazepine
total number of seizures by 9%; tonic-clonic and tonic seizures were further reduced 
by 20% and 31%, respectively. In 5 patients, a shift from complex partial to
partial seizures or atypical absence seizures was observed during oxcarbazepine 
therapy. Other differences reported during oxcarbazepine therapy were an increase in
alertness and greater ability to concentrate in 5 patients and remission of 
carbamazepine related allergic skin reactions in 2. Serum levels of valproic acid and 
phenytoin were higher in oxcarbazepine treated patients, and serum sodium 
concentration were lower. Other adverse effects were similar with each agent.
d)  In a double-blind study, the efficacy of oxcarbazepine and carbamazepine in 16
epileptic patients inadequately controlled on at least 1 anticonvulsant (other than 
carbamazepine) was evaluated (Bulau et al, 1987). Each patient had experienced at 
least 1 tonic-clonic or complex partial seizure per month. Oxcarbazepine or 
carbamazepine were added sequentially in randomized fashion during a 1 month 
titration period; therapy was continued for an additional 3 months. Mean doses were
1111.5 and 788.5 mg daily for oxcarbazepine and carbamazepine, respectively. 
Concomitant anticonvulsants were continued throughout. Seizure frequency was 
reduced by 90% during therapy with both agents, with 28% of all patients becoming
seizure-free. Adverse effects were less in oxcarbazepine treated patients. Increases in 
serum levels of valproic acid, phenytoin, and primidone were observed in the 
oxcarbazepine group, presumably secondary to a lesser degree of enzyme
as compared to carbamazepine. 

 
4.6.A.2   Trigeminal neuralgia 

a)  Oxcarbazepine and its 10-hydroxy-metabolite (10-hydroxy-carbazepine; 10,11
dihydro-10-hydroxy carbamazepine) were compared with carbamazepine in 24 
patients with trigeminal neuralgia (Farago, 1987a). All patients had either idiopathic 
trigeminal neuralgia or other idiopathic facial neuralgias for at least 2 weeks. Fourteen 
patients had been treated previously with carbamazepine. Oxcarbazepine was
administered to 13 of the 24 patients for a mean of 11 months (mean maximal doses 
of 1100 milligrams daily), resulting in an adequate clinical response in 10 and a 
moderate response in 3. Symptom recurrence, however, was seen in 1 patient after 6
months of treatment. Eleven patients were treated with the 10-hydroxy-metabolite of 
oxcarbazepine (GP 47779) for a mean of 3.5 months (mean maximal dose, 1100 
milligrams daily), with 7 achieving alleviation of symptoms and 4 noticing definite
improvement. However, recurrence of symptoms occurred in 2 patients after 3 weeks 
and 2 months of treatment, respectively. In the 14 patients treated previously with
carbamazepine, therapy with either oxcarbazepine or its metabolite was reported to 
be more effective than carbamazepine in 12; efficacy was considered equivalent in 1
and worse in another. These overall results suggest the potential superiority of 
oxcarbazepine over carbamazepine in trigeminal neuralgia. However, placebo
controlled trials are required to confirm these findings. 

4.6.A.3   Efficacy 
a)  The primary difference between oxcarbazepine and carbamazepine is
pharmacokinetic properties, which in turn affect the propensity of these agents to elicit 
adverse effects. Following absorption, oxcarbazepine is rapidly and extensively
converted via reduction to 10-hydroxy-carbazepine, the active metabolite, which is 
excreted in the urine as the glucuronide conjugate. A portion of the 10-hydroxy
metabolite is hydroxylated to isomeric 10,11-diols, the trans-diol predominating 
(Theisohn & Heimann, 1982; Schutz et al, 1986; Anon, 1989a). 
b)  In contrast, carbamazepine is oxidized to the active carbamazepine-10,11
epoxide; a portion of this metabolite is also converted to the inactive 10,11
(Eichelbaum et al, 1985; Anon, 1989a; Anon, 1990a). The 10,11-epoxide metabolite
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carbamazepine is responsible for dose-dependent adverse effects (Anon, 1990a; 
Anon, 1989a). Because an epoxide is not produced during oxcarbazepine 
metabolism, this drug is expected to be better tolerated than carbamazepine (Anon,
1990a). 

4.6.A.4   Adverse Effects 
a)  A trend toward a lower incidence of severe adverse effects has been observed 
with oxcarbazepine as compared to carbamazepine in some studies (Bulau et al, 
1987)(Dam, 1990; Houtkooper et al, 1987b), which at times reached statistical 
significance (Dam, 1990). 
b)  Oxcarbazepine appears less likely than carbamazepine to influence oxidative
processes, as the metabolism of oxcarbazepine is facilitated primarily by reduction. 
Studies have reported that oxcarbazepine lacks autoinducing properties, unlike
carbamazepine, a feature which may decrease the incidence of breakthrough seizures 
(Anon, 1989a; Brodie et al, 1989; Anon, 1990a). 
c)  In some studies, oxcarbazepine has not influenced antipyrine kinetics,
an advantage with regard to drug interactions (Anon, 1989a). However, dose
dependent enzyme induction has been reported by other investigators, with higher 
doses producing effects similar to carbamazepine (Patsalos et al, 1990c). As the 
optimal dose of oxcarbazepine remains undefined, further studies will be needed to 
determine if the drug will offer a significant advantage in regard to enzyme
and autoinduction. 

 
4.6.B   Haloperidol 

 
4.6.B.1   Bipolar disorder 

a)  Oxcarbazepine has been compared with with haloperidol in 42 patients with acute 
mania; mean doses used were 2400 mg/day and 42 mg/day respectively. Although 
the response to oxcarbazepine was slower, by the end of the second week of
treatment, results were similar in both treatment groups. Haloperidol-treated patients 
had a significantly higher incidence of adverse effects (Emrich, 1990). 

 
4.6.C   Lithium 

 
4.6.C.1   Bipolar disorder 

a)  In a review of the results of a double-blind multicenter trial comparing 
oxcarbazepine with lithium in 58 acutely manic patients, oxcarbazepine was found to 
be equally effective but with a higher incidence of side effects. Onset was somewhat
slower with oxcarbazepine (Grant & Faulds, 1992a). 
b)  Conversely, a 3-year randomized study of oxcarbazepine vs lithium prophylaxis in 
18 patients with bipolar disorder demonstrated no clear responders in the 
oxcarbazepine-treated group. A reduction in relapses was clearly seen in the lithium
treated group. This study was flawed by poor patient selection and the treatment
lithium nonresponders with oxcarbazepine (Wildegrube, 1990). 

 
4.6.D   Surgical procedure 

 
4.6.D.1   Trigeminal neuralgia 

a)  Oxcarbazepine was initially efficacious for relieving pain of intractable trigeminal 
neuralgia, but eventually surgery was necessary in most patients. Fifteen patients who
had not found relief of trigeminal neuralgia pain or had experienced adverse reactions 
with carbamazepine, phenytoin, and baclofen, either as monotherapy or in 
combination, were transferred from their current medication to oxcarbazepine and
followed for 13 years. Over a period of 3 days, oxcarbazepine 300 milligrams (mg) 
was substituted for each 200 mg dose of carbamazepine or 100 mg dose of 
phenytoin. Patients were free to discontinue medication during remissions. Eight 
patients used oxcarbazepine continuously, and 7 stopped during remissions for 
periods of 2 to 7 months and, in one case, for 26 months. The mean daily dose was 
17.9 mg/kilogram (range 3.9 to 46.5 mg/kg). The mean duration of treatment was 4 
years (range 2.4 months to 10.8 years). Oxcarbazepine gave pain relief, but eventual 
surgery was considered necessary in 12 of the 13 surviving patients. Surgery was 
immediately successful in 8 of those patients but had to be repeated in 3 patients
because of pain recurrence or complete failure. Repeat surgery was successful in the 
2 with pain recurrence, but the one whose initial surgery completely failed required 
medication for pain relief after the second surgery. Three of the patients who 
underwent surgery had numbness and one had deafness as a consequence. The 
mean time for recurrence of pain after oxcarbazepine treatment was 10 months 
(median 7 months); the mean time for recurrence after surgery was 28 months. At the 
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time of this report, 8 patients continued to be pain free. Most patients felt they should 
have had surgery earlier (Zakrzewska & Patsalos, 2002). 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Amphetamine (class) 
CNS Stimulant 

2)  Dosing Information 
a)  Lisdexamfetamine Dimesylate 

1)  Adult 
a)  safety and efficacy have not been evaluated in the geriatric population (Prod Info VYVANSE(R) oral capsules, 2008)

1)  Attention deficit hyperactivity disorder 
a)  initial (lisdexamfetamine naive or switching from another medication): 30 mg ORALLY once daily in the morning (Prod Info VYVANSE(R) oral 
capsules, 2008) 
b)  maintenance: may increase dose in increments of 10 mg or 20 mg ORALLY per day at approximately weekly
ORALLY per day (Prod Info VYVANSE(R) oral capsules, 2008) 

2)  Pediatric 
a)  long-term use of amphetamines has not been established in pediatric patients; effectiveness of lisdexamfetamine dimesylate was established for up to 4 
weeks duration (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  lisdexamfetamine dimesylate has not been studied in children under the age of 6 years or adolescents; amphetamines are not recommended
children under 3 years of age (Prod Info VYVANSE(R) oral capsules, 2008). 

1)  Attention deficit hyperactivity disorder 
a)  initial (lisdexamfetamine naive or switching from another medication): 30 mg ORALLY once daily in the morning (Prod Info VYVANSE(R) oral 
capsules, 2008) 
b)  maintenance: may increase dose in increments of 10 mg or 20 mg ORALLY per day at approximately weekly
ORALLY per day (Prod Info VYVANSE(R) oral capsules, 2008) 

3)  Contraindications 
a)  Lisdexamfetamine Dimesylate 

1)  cardiovascular disease, symptomatic (Prod Info VYVANSE(TM) oral capsules, 2007) 
2)  drug dependence, history of; potential for abuse (Prod Info VYVANSE(TM) oral capsules, 2007) 
3)  advanced arteriosclerosis (Prod Info VYVANSE(TM) oral capsules, 2007) 
4)  agitated states; may aggravate symptoms (Prod Info VYVANSE(TM) oral capsules, 2007) 
5)  concomitant use of monoamine oxidase inhibitors (MAOI), or within 14 days of MAOI use; hypertensive crisis may result (Prod Info VYVANSE(TM)
capsules, 2007) 
6)  glaucoma (Prod Info VYVANSE(TM) oral capsules, 2007) 
7)  hypersensitivity/idiosyncrasy to sympathomimetic amines (Prod Info VYVANSE(TM) oral capsules, 2007) 
8)  hypertension, moderate to severe (Prod Info VYVANSE(TM) oral capsules, 2007) 
9)  hyperthyroidism (Prod Info VYVANSE(TM) oral capsules, 2007) 

4)  Serious Adverse Effects 
a)  Lisdexamfetamine Dimesylate 

1)  Cerebrovascular accident 
2)  Chest pain 
3)  Dead - sudden death 
4)  Gilles de la Tourette's syndrome 
5)  Myocardial infarction 
6)  Palpitations 
7)  Seizure 
8)  Stevens-Johnson syndrome 
9)  Tachycardia 
10)  Toxic epidermal necrolysis due to drug 
11)  Ventricular hypertrophy 

5)  Clinical Applications 
a)  Lisdexamfetamine Dimesylate 

1)  FDA Approved Indications 
a)  Attention deficit hyperactivity disorder 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

    

DRUGDEX® Evaluations 
 

LISDEXAMFETAMINE 
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Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product Index)
B)  Synonyms 

Lisdexamfetamine 
Lisdexamfetamine Dimesylate 

C)  Physicochemical Properties 
1)  Lisdexamfetamine Dimesylate 

a)  Molecular Weight 
1)  455.6 (Prod Info VYVANSE(TM) oral capsules, 2007) 

b)  Solubility 
1)  Lisdexamfetamine is soluble in water at 792 mg/mL (Prod Info VYVANSE(TM) oral capsules, 2007) 

 
 1.2   Storage and Stability 

A)  Lisdexamfetamine Dimesylate 
1)  Preparation 

a)  Oral route 
1)  Lisdexamfetamine dimesylate should be administered once daily in the morning. The dose may be taken with or without food. The capsule should be 
swallowed whole, or the capsule may be opened and the entire contents dissolved in a glass of water to be consumed immediately as a single dose 
(Prod Info VYVANSE(R) oral capsules, 2008). 

B)  Lisdexamfetamine Dimesylate 
1)  Oral route 

a)  Capsule 
1)  Store at controlled room temperature, 25 degrees Celsius (77 degrees Fahrenheit); excursions permitted between 15 and 30 degrees Celsius (59 and 
86 degrees Fahrenheit) (Prod Info VYVANSE(TM) oral capsules, 2007). 

 
 1.3   Adult Dosage 

 
1.3.1   Normal Dosage 

 
1.3.1.A   Lisdexamfetamine Dimesylate 

 
1.3.1.A.1   Oral route 

 
1.3.1.A.1.a   Attention deficit hyperactivity disorder 

1)  The recommended initial dose in lisdexamfetamine-naive patients or in patients switching from another medication is 30 milligrams (mg) orally 
once daily in the morning. According to therapeutic need and patient response, the initial dose may be increased in increments of 10 mg or 20 mg 
orally per day at approximately weekly intervals to a maximum of 70 mg orally per day. The lowest effective dose should be used, and therapy 
should be periodically interrupted to determine the need for continued treatment (Prod Info VYVANSE(R) oral capsules, 2008).

2)  Lisdexamfetamine dimesylate has not been studied in the geriatric population (Prod Info VYVANSE(R) oral capsules,
 
 1.4   Pediatric Dosage 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Lisdexamfetamine Dimesylate 

 
1.4.1.A.1   Oral route 

 
1.4.1.A.1.a   Attention deficit hyperactivity disorder 

1)  The recommended initial dose in lisdexamfetamine-naive patients or in patients switching from another medication is 30 milligrams (mg) orally 
once daily in the morning. According to therapeutic need and patient response, the initial dose may be increased in increments of 10 mg or 20 mg 
orally per day at approximately weekly intervals to a maximum of 70 mg orally per day. The lowest effective dose should be used, and therapy 
should be periodically interrupted to determine the need for continued treatment (Prod Info VYVANSE(R) oral capsules, 2008).

2)  The long-term effects of amphetamine use in the pediatric population have not been established. In clinical trials, the
dimesylate was established for up to 4 weeks duration. Lisdexamfetamine dimesylate has not been studied in
adolescents. Amphetamines are not recommended for use in children under 3 years of age (Prod Info VYVANSE(R)

 
 2.0   Pharmacokinetics 

Drug Concentration Levels 
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ADME 

 
 2.2   Drug Concentration Levels 

A)  Lisdexamfetamine Dimesylate 
1)  Peak Concentration 

a)  When the dose of lisdexamfetamine dimesylate was normalized based on weight, the Cmax was 12% lower in adult females than in males after a dose of 
70 milligrams/day (mg/day) for 7 days. The weight/dose normalized Cmax were the same for girls and boys following single doses of 30 to 70 mg (Prod Info
VYVANSE(TM) oral capsules, 2007). 

2)  Time to Peak Concentration 
a)  Oral, dextroamphetamine: 3.5 hours (Prod Info VYVANSE(TM) oral capsules, 2007) 
b)  Oral, lisdexamfetamine dimesylate: 1 hour (Prod Info VYVANSE(TM) oral capsules, 2007) 

1)  The Tmax of dextroamphetamine after a single oral 30, 50, or 70 milligram dose of lisdexamfetamine dimesylate was given to pediatric patients 
(n=18; aged 6 to 12 years) after an 8-hour fast was approximately 3.5 hours. The Tmax of lisdexamfetamine dimesylate was approximately 1 hour (Prod 
Info VYVANSE(TM) oral capsules, 2007). 

3)  Area Under the Curve 
a)  After lisdexamfetamine dimesylate was administered as a solution and as capsules after an 8-hour fast, the AUC of dextroamphetamine were equivalent 
(Prod Info VYVANSE(TM) oral capsules, 2007). 
b)  When the dose of lisdexamfetamine dimesylate was normalized based on weight, the AUC was 22% lower in adult females than in males after a dose of 
70 milligrams/day (mg/day) for 7 days. The weight/dose normalized AUC were the same for girls and boys following single doses of 30 to 70 mg (Prod
VYVANSE(TM) oral capsules, 2007). 

 
 2.3   ADME 

Absorption 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Lisdexamfetamine Dimesylate 
1)  Effects of Food 

a)  Increases Tmax by approximately 1 hr (Prod Info VYVANSE(TM) oral capsules, 2007). 
b)  Food has no effect on AUC or Cmax but does prolong the Tmax of dextroamphetamine by approximately 1 hour. When a
dose of lisdexamfetamine dimesylate was given to healthy adults after a high fat meal, the Tmax was 4.7 hours, compared to
fasted state (Prod Info VYVANSE(TM) oral capsules, 2007). 

2)  Following oral administration, lisdexamfetamine dimesylate is rapidly absorbed from the gastrointestinal tract (Prod Info VYVANSE(TM) oral capsules,
2007). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Lisdexamfetamine Dimesylate 

a)  Liver and/or intestinal metabolism (Prod Info VYVANSE(TM) oral capsules, 2007). 
1)  After oral administration, lisdexamfetamine dimesylate is converted to dextroamphetamine and L
intestinal and/or hepatic metabolism. Lisdexamfetamine dimesylate is not metabolized by CYP450 enzymes (Prod Info VYVANSE(TM) oral 
capsules, 2007). 

B)  Metabolites 
1)  Lisdexamfetamine Dimesylate 

a)  Dextroamphetamine, (active) (Prod Info VYVANSE(TM) oral capsules, 2007). 
1)  After oral administration, lisdexamfetamine dimesylate is converted to dextroamphetamine and L
intestinal and/or hepatic metabolism (Prod Info VYVANSE(TM) oral capsules, 2007). 

b)  L-lysine, (inactive) (Prod Info VYVANSE(TM) oral capsules, 2007) 
1)  After oral administration, lisdexamfetamine dimesylate is converted to dextroamphetamine and L
intestinal and/or hepatic metabolism (Prod Info VYVANSE(TM) oral capsules, 2007). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Lisdexamfetamine Dimesylate 

a)  Renal Excretion (%) 
1)  96% (Prod Info VYVANSE(TM) oral capsules, 2007). 

a)  Following administration of a single 70 milligram dose of lisdexamfetamine dimesylate to 6 healthy volunteers, approximately 96% of the 
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dose was recovered in the urine; 42% of which was amphetamine, 25% hippuric acid, and 2% intact lisdexamfetamine (Prod Info VYVANSE
(TM) oral capsules, 2007). 

B)  Feces 
1)  Lisdexamfetamine Dimesylate 

a)  0.3% (Prod Info VYVANSE(TM) oral capsules, 2007). 
1)  Following administration of a single 70 milligram dose of lisdexamfetamine dimesylate to 6 healthy volunteers, approximately 0.3% of the dose 
was recovered in the feces (Prod Info VYVANSE(TM) oral capsules, 2007). 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  Lisdexamfetamine Dimesylate 

a)  less than 1 hour (Prod Info VYVANSE(TM) oral capsules, 2007) 
1)  The elimination half-life of lisdexamfetamine dimesylate averaged less than one hour in studies involving healthy volunteers (Prod Info 
VYVANSE(TM) oral capsules, 2007). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Lisdexamfetamine Dimesylate 

a)  Oral (Capsule) 
1)  Amphetamines have a high potential for abuse. Administration of amphetamines for prolonged periods of time may lead to drug dependence. Particular 
attention should be paid to the possibility of subjects obtaining amphetamines for non-therapeutic use or distribution to others, and the drugs should be
prescribed or dispensed sparingly. 
2)  Misuse of amphetamines may cause sudden death and serious cardiovascular adverse events (Prod Info VYVANSE(TM) oral capsules,

 
 3.1   Contraindications 

A)  Lisdexamfetamine Dimesylate 
1)  cardiovascular disease, symptomatic (Prod Info VYVANSE(TM) oral capsules, 2007) 
2)  drug dependence, history of; potential for abuse (Prod Info VYVANSE(TM) oral capsules, 2007) 
3)  advanced arteriosclerosis (Prod Info VYVANSE(TM) oral capsules, 2007) 
4)  agitated states; may aggravate symptoms (Prod Info VYVANSE(TM) oral capsules, 2007) 
5)  concomitant use of monoamine oxidase inhibitors (MAOI), or within 14 days of MAOI use; hypertensive crisis may result (Prod Info VYVANSE(TM)
capsules, 2007) 
6)  glaucoma (Prod Info VYVANSE(TM) oral capsules, 2007) 
7)  hypersensitivity/idiosyncrasy to sympathomimetic amines (Prod Info VYVANSE(TM) oral capsules, 2007) 
8)  hypertension, moderate to severe (Prod Info VYVANSE(TM) oral capsules, 2007) 
9)  hyperthyroidism (Prod Info VYVANSE(TM) oral capsules, 2007) 

 
 3.2   Precautions 

A)  Lisdexamfetamine Dimesylate 
1)  long duration of use; may lead to dependence (Prod Info VYVANSE(TM) oral capsules, 2007) 
2)  amphetamine misuse; may cause sudden death and serious cardiovascular events (Prod Info VYVANSE(TM) oral
3)  bipolar disorder, comorbid; may precipitate a mixed/manic episode (Prod Info VYVANSE(TM) oral capsules, 2007)
4)  cardiovascular conditions which may be compromised by increases in blood pressure or heart rate (eg, preexisting hypertension, heart failure, recent 
myocardial infarction, or ventricular arrhythmia) (Prod Info VYVANSE(TM) oral capsules, 2007) 
5)  EEG abnormalities, especially with history of; may lower convulsive threshold (Prod Info VYVANSE(TM) oral capsules, 2007)
6)  psychosis, preexisting; may exacerbate symptoms of behavior disturbance and thought disorder (Prod Info VYVANSE(TM) oral capsules, 2007)
7)  seizures, especially with a history of; may lower convulsive threshold (Prod Info VYVANSE(TM) oral capsules, 2007)
8)  structural cardiac abnormalities/conditions, serious, especially in children and adolescents; sudden death has been reported with CNS
(Prod Info VYVANSE(TM) oral capsules, 2007) 
9)  tics, motor and phonic, history of; risk of exacerbation (Prod Info VYVANSE(TM) oral capsules, 2007) 
10)  Tourette's syndrome, history of; risk of exacerbation (Prod Info VYVANSE(TM) oral capsules, 2007) 

 
 3.3   Adverse Reactions 
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Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

 
3.3.1.A   Lisdexamfetamine Dimesylate 

Chest pain 

Dead - sudden death 

Increased blood pressure 

Increased heart rate 

Myocardial infarction 

Palpitations 

Summary 

Tachycardia 

Ventricular hypertrophy 

 
3.3.1.A.1   Chest pain 

a)  In a retrospective review of poison center databases in 8 states during the initial 10 months of product release, chest pain was reported in 14% (4 of 
28) of patients between 4 and 44 years of age (median, 8 years) experiencing adverse events with lisdexamfetamine therapy. Causality could not be 
reliably determined as concomitant drugs or conditions were not evaluated (Spiller et al, 2008). 

 
3.3.1.A.2   Dead - sudden death 

a)  Incidence: rare 
b)  Children and Adolescents - With Preexisting Cardiac Risk 

1)  Following administration of CNS stimulant drugs at usual doses, sudden death has been reported in adolescents and children with structural 
cardiac abnormalities or other serious heart problems and adults being treated for ADHD . Sudden death has also been reported following 
administration of amphetamines (Prod Info VYVANSE(TM) oral capsules, 2007). 

c)  Children and Adolescents - Healthy 
1)  A retrospective, case-controlled study examines the association between stimulant medication, including lisdexamfetamine dimesylate and 
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unexplained sudden death in healthy children and adolescents. In a collection of data from state vital statistics and surveys across the United 
States, 564 cases of sudden death in children and adolescents between the ages of 7 to 19 years were matched and compared with 564 youngsters 
who died as passengers in motor vehicle accidents. The study determined that 1.8% (n=10) of youths
were taking stimulant medication compared with only 0.4% (n=2) of youths in the motor vehicle accident
74.9; p=0.02). Limitations to this study included the time lag between the youths stimulant medication
recall of information regarding clinical diagnoses, inconsistent postmortem inquiry, and the exclusion of deaths in youth with heart conditions. The 
authors stated that this finding should be considered when evaluating the overall risk and benefit of stimulant medication use in children and 
adolescents (Gould et al, 2009). Given the limitations of this study, the U.S. Food and Drug Administration is unable to conclude the overall risks 
and benefits associated with stimulant medications (US Food and Drug Administration, 2009). 

 
3.3.1.A.3   Increased blood pressure 

a)  Incidence: adult patients, 3% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  Blood pressure increases were reported in 3% of adult patients who received lisdexamfetamine in final doses of 30
compared with 0% of patients who received placebo (n=62) in a 4-week, double-blind, randomized, placebo
patients diagnosed with ADHD (Prod Info VYVANSE(R) oral capsules, 2008). 
c)  Elevation of blood pressure has been reported following administration of amphetamines. Modest increases in average blood pressure (about 2 to 4 
mmHg), and average heart rate (about 3 to 6 bpm) are associated with stimulant medications, but larger increases may also occur (Prod Info VYVANSE
(R) oral capsules, 2008). 

 
3.3.1.A.4   Increased heart rate 

a)  Incidence: adult patients, 2% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  Heart rate increases were reported in 2% of adult patients who received lisdexamfetamine in final doses of 30
compared with 0% of patients who received placebo (n=62) in a 4-week, double-blind, randomized, placebo
patients diagnosed with ADHD (Prod Info VYVANSE(R) oral capsules, 2008). 

 
3.3.1.A.5   Myocardial infarction 

a)  Myocardial infarction (MI) has been reported in adults being treated with CNS stimulant drugs at usual doses for ADHD. MI has also been reported
following administration of amphetamines (Prod Info VYVANSE(TM) oral capsules, 2007). 

 
3.3.1.A.6   Palpitations 

a)  Palpitations have been reported following administration of amphetamines (Prod Info VYVANSE(R) oral capsules, 2008).
 
3.3.1.A.7   Summary 

a)  Serious cardiovascular events, including sudden cardiac death, myocardial infarction, and stroke have been reported with the use of stimulants,
including lisdexamfetamine. It is recommended that stimulant drugs not be used in patients who have known cardiac abnormalities, cardiomyopathy,
serious heart rhythm irregularities, coronary artery disease, or other serious heart problems. Blood pressure and heart rate should be monitored
regular intervals in patients receiving lisdexamfetamine (Prod Info VYVANSE(TM) oral capsules, 2007). 

 
3.3.1.A.8   Tachycardia 

a)  Tachycardia led to discontinuation of therapy in 1% (3/358) of adult patients receiving lisdexamfetamine, which was at least twice the discontinuation 
rate compared with those receiving placebo (Prod Info VYVANSE(R) oral capsules, 2008). 
b)  Tachycardia has been reported following administration of amphetamines or lisdexamfetamine dimesylate
2008). 
c)  In a retrospective review of poison center databases in 8 states during the initial 10 months of product release, tachycardia was reported
of 28) of patients between 4 and 44 years of age (median, 8 years) experiencing adverse events with lisdexamfetamine therapy.
reliably determined as concomitant drugs or conditions were not evaluated (Spiller et al, 2008). 

 
3.3.1.A.9   Ventricular hypertrophy 

a)  Ventricular hypertrophy led to discontinuation of therapy in 1% (2/218) of pediatric patients receiving lisdexamfetamine, which was at least twice the
discontinuation rate compared with those receiving placebo (Prod Info VYVANSE(R) oral capsules, 2008).

 
3.3.2   Dermatologic Effects 

 
3.3.2.A   Lisdexamfetamine Dimesylate 

Rash 

Stevens-Johnson syndrome 

Toxic epidermal necrolysis due to drug 

Urticaria 

 
3.3.2.A.1   Rash 
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a)  Incidence: pediatric patients, 3% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  During a 4-week, double-blind, randomized, placebo-controlled, parallel-group clinical trial of pediatric
(n=290), rash was reported in 3% of pediatric patients receiving lisdexamfetamine (n=218) compared with 0%
the most frequent adverse events leading to discontinuation of therapy was rash with an incidence of 1%
which was at least twice the rate compared with placebo (Prod Info VYVANSE(R) oral capsules, 2008). 

 
3.3.2.A.2   Stevens-Johnson syndrome 

a)  Stevens-Johnson syndrome has been reported following administration of amphetamines (Prod Info VYVANSE(R) oral capsules, 2008).
 
3.3.2.A.3   Toxic epidermal necrolysis due to drug 

a)  Toxic epidermal necrolysis has been reported following administration of amphetamines (Prod Info VYVANSE(R) oral capsules, 2008).
 
3.3.2.A.4   Urticaria 

a)  Urticaria has been reported following administration of amphetamines (Prod Info VYVANSE(R) oral capsules, 2008).
 
3.3.3   Endocrine/Metabolic Effects 

 
3.3.3.A   Lisdexamfetamine Dimesylate 

Decreased body growth 

Diaphoresis 

Problem of growth and development 

Sexual dysfunction 

Weight decreased 

 
3.3.3.A.1   Decreased body growth 

a)  Suppression of growth has been reported with long-term use of stimulants in children and adolescents (Prod Info VYVANSE(R) oral capsules,
b)  It is recommended that pediatric patients being treated with lisdexamfetamine be monitored for growth rate
(R) oral capsules, 2008). 

 
3.3.3.A.2   Diaphoresis 

a)  Incidence: adult patients, 3% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  Hyperhidrosis was reported in 3% of adult patients who received lisdexamfetamine in final doses of 30 mg, 50
0% of patients who received placebo (n=62) in a 4-week, double-blind, randomized, placebo-controlled, parallel
diagnosed with ADHD (Prod Info VYVANSE(R) oral capsules, 2008). 

 
3.3.3.A.3   Problem of growth and development 

a)  In patients receiving lisdexamfetamine 7 days per week for 1 year, there was a decrease in growth rate measured by body weight from mean change 
from baseline in percentile of -13.4 over 1 year. The average percentile at baseline was 60.6, and at 1 year was 47.2 respectively (Prod Info
(R) oral capsules, 2008). 
b)  It is recommended that pediatric patients being treated with lisdexamfetamine be monitored for growth rate at regular intervals (Prod Info VYVANSE
(R) oral capsules, 2008). 

 
3.3.3.A.4   Sexual dysfunction 

a)  Changes in libido have been reported following administration of amphetamines (Prod Info VYVANSE(R) oral capsules, 2008).
 
3.3.3.A.5   Weight decreased 

a)  Incidence: pediatric patients, 9% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  During a 4-week, double-blind, randomized, placebo-controlled, parallel-group clinical trial of pediatric
(n=290), a decrease in weight was reported in 9% of pediatric patients receiving lisdexamfetamine (n=218)
(n=72) (Prod Info VYVANSE(R) oral capsules, 2008). 
c)  In a controlled trial in pediatric patients age 6 to 12 years, the mean weight loss from baseline after 4 weeks of therapy was 
pounds for patients receiving 30, 50, and 70 mg of lisdexamfetamine, respectively, compared with a 1 pound weight gain for patients receiving placebo. 
Higher doses of lisdexamfetamine were associated with greater weight loss during the 4 weeks of therapy. In patients receiving lisdexamfetamine 7 days 
per week for 1 year, there was a decrease in growth rate (measured by body weight) from mean change from baseline in percentile of 
The average percentile at baseline was 60.6, and at 1 year was 47.2 (Prod Info VYVANSE(R) oral capsules, 2008).
d)  In a 4-week, double-blind, randomized, placebo-controlled, parallel group trial of 420 adult patients diagnosed with ADHD, the mean weight loss from
baseline after 4 weeks of therapy was 2.8, 3.1, and 4.3 pounds in adult patients who received lisdexamfetamine in final doses of 30 mg, 50 mg, or
(n=358), respectively, compared with a mean weight gain of 0.5 pound in patients who received placebo (n=62) (Prod Info VYVANSE(R) oral
2008). 
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3.3.4   Gastrointestinal Effects 

 
3.3.4.A   Lisdexamfetamine Dimesylate 

Constipation 

Diarrhea 

Loss of appetite 

Nausea 

Taste sense altered 

Upper abdominal pain 

Vomiting 

Xerostomia 

 
3.3.4.A.1   Constipation 

a)  Constipation has been reported following administration of amphetamines (Prod Info VYVANSE(R) oral capsules, 2008).
 
3.3.4.A.2   Diarrhea 

a)  Incidence: adult patients, 7% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  Diarrhea was reported in 7% of adult patients who received lisdexamfetamine in final doses of 30 mg, 50 mg, or
patients who received placebo (n=62) in a 4-week, double-blind, randomized, placebo-controlled, parallel group
ADHD (Prod Info VYVANSE(R) oral capsules, 2008). 

 
3.3.4.A.3   Loss of appetite 

a)  Incidence: pediatric patients, 39%; adult patients, 27% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  During a 4-week, double-blind, randomized, placebo-controlled, parallel-group clinical trial of pediatric patients aged 6 to 12 years with ADHD 
(n=290), a decreased appetite was reported in 39% of pediatric patients receiving lisdexamfetamine (n=218) compared with 4% patients receiving 
placebo (n=72) (Prod Info VYVANSE(R) oral capsules, 2008). 
c)  Decreased appetite was reported in 27% of adult patients who received lisdexamfetamine in final doses of 30 mg, 50 mg, or 70 mg (n=358)
compared with 3% of patients who received placebo (n=62) in a 4-week, double-blind, randomized, placebo
patients diagnosed with ADHD. In the same study, anorexia was reported in 5% of patients receiving lisdexamfetamine compared with 0% of
receiving placebo (Prod Info VYVANSE(R) oral capsules, 2008). 

 
3.3.4.A.4   Nausea 

a)  Incidence: pediatric patients, 6%; adult patients, 7% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  During a 4-week, double-blind, randomized, placebo-controlled, parallel-group clinical trial of pediatric patients aged 6 to 12 years with ADHD 
(n=290), nausea was reported in 6% of pediatric patients receiving lisdexamfetamine (n=218) compared with 3% patients receiving placebo (n=72) (Prod 
Info VYVANSE(R) oral capsules, 2008). 
c)  Nausea was reported in 7% of adult patients who received lisdexamfetamine in final doses of 30 mg, 50 mg, or 70 mg (n=358) compared with 0% of 
patients who received placebo (n=62) in a 4-week, double-blind, randomized, placebo-controlled, parallel group trial of 420 adult patients diagnosed
ADHD (Prod Info VYVANSE(R) oral capsules, 2008). 

 
3.3.4.A.5   Taste sense altered 

a)  Unpleasant taste has been reported following administration of amphetamines (Prod Info VYVANSE(R) oral capsules, 2008).
 
3.3.4.A.6   Upper abdominal pain 

a)  Incidence: pediatric patients, 12%; adults, 5% or greater (Prod Info VYVANSE(R) oral capsules, 2008)
b)  During a 4-week, double-blind, randomized, placebo-controlled, parallel-group clinical trial of pediatric patients aged 6 to 12 years with ADHD 
(n=290), upper abdominal pain was reported in 12% of pediatric patients receiving lisdexamfetamine (n=218) compared with 6% patients receiving 
placebo (n=72). Abdominal pain was also reported in at least 5% or more adults patients receiving lisdexamfetamine during clinical trials (Prod Info
VYVANSE(R) oral capsules, 2008). 
c)  Further, in a retrospective review of poison center databases in 8 states during the initial 10 months of product release, abdominal pain was reported 
in 7% (2 of 28) of patients between 4 and 44 years of age (median, 8 years) experiencing adverse events with lisdexamfetamine therapy. Causality could
not be reliably determined as concomitant drugs or conditions were not evaluated (Spiller et al, 2008). 

 
3.3.4.A.7   Vomiting 
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a)  Incidence: pediatric patients, 9% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  During a 4-week, double-blind, randomized, placebo-controlled, parallel-group clinical trial of pediatric
(n=290), vomiting was reported in 9% of pediatric patients receiving lisdexamfetamine (n=218) compared with 4%
Vomiting led to discontinuation of therapy in 1% (2/218) of pediatric patients receiving lisdexamfetamine,
rate compared with those receiving placebo (Prod Info VYVANSE(R) oral capsules, 2008). 
c)  In a retrospective review of poison center databases in 8 states during the initial 10 months of product
of patients between 4 and 44 years of age (median, 8 years) experiencing adverse events with lisdexamfetamine therapy. Causality could not be reliably 
determined as concomitant drugs or conditions were not evaluated (Spiller et al, 2008). 

 
3.3.4.A.8   Xerostomia 

a)  Incidence: pediatric patients, 5%; adult patients, 26% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  During a 4-week, double-blind, randomized, placebo-controlled, parallel-group clinical trial of pediatric patients aged 6 to 12 years with ADHD 
(n=290), dry mouth was reported in 5% of pediatric patients receiving lisdexamfetamine (n=218) compared with 0% patients receiving placebo (n=72) 
(Prod Info VYVANSE(R) oral capsules, 2008). 
c)  Dry mouth was reported in 26% of adult patients who received lisdexamfetamine in final doses of 30 mg, 50 mg, or 70 mg (n=358) compared with 3% 
of patients who received placebo (n=62) in a 4-week, double-blind, randomized, placebo-controlled, parallel group trial of 420 adult patients diagnosed
with ADHD (Prod Info VYVANSE(R) oral capsules, 2008). 

 
3.3.8   Musculoskeletal Effects 

 
3.3.8.A   Lisdexamfetamine Dimesylate 

 
3.3.8.A.1   Muscle fasciculation 

a)  In a retrospective review of poison center databases in 8 states during the initial 10 months of product release, fasciculation was reported in 7% (2 of 
28) of patients between 4 and 44 years of age (median, 8 years) experiencing adverse events with lisdexamfetamine therapy. Causality could not be 
reliably determined as concomitant drugs or conditions were not evaluated (Spiller et al, 2008). 

 
3.3.9   Neurologic Effects 

 
3.3.9.A   Lisdexamfetamine Dimesylate 

Cerebrovascular accident 

Confusion, acute 

Dizziness 

Dystonia 

Gilles de la Tourette's syndrome 

Headache 

Insomnia 

Seizure 

Somnolence 

Tic 

Tremor 

 
3.3.9.A.1   Cerebrovascular accident 

a)  Stroke has been reported in adults being treated with CNS stimulant drugs at usual doses for ADHD. Stroke has also been reported following 
administration of amphetamines (Prod Info VYVANSE(TM) oral capsules, 2007). 

 
3.3.9.A.2   Confusion, acute 

a)  In a retrospective review of poison center databases in 8 states during the initial 10 months of product release, dizziness was reported in 4% (1 of 28) 
of patients between 4 and 44 years of age (median, 8 years) experiencing adverse events with lisdexamfetamine therapy. Causality could not be reliably
determined as concomitant drugs or conditions were not evaluated (Spiller et al, 2008). 
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3.3.9.A.3   Dizziness 
a)  Incidence: pediatric patients, 5% (Prod Info VYVANSE(TM) oral capsules, 2007) 
b)  During a 4-week, double-blind, randomized, placebo-controlled, parallel-group clinical trial of pediatric
(n=290), dizziness was reported in 5% of pediatric patients receiving lisdexamfetamine (n=218) compared with
(Prod Info VYVANSE(TM) oral capsules, 2007). 
c)  Further, in a retrospective review of poison center databases in 8 states during the initial 10 months of
(2 of 28) of patients between 4 and 44 years of age (median, 8 years) experiencing adverse events with lisdexamfetamine therapy. Causality could not 
be reliably determined as concomitant drugs or conditions were not evaluated (Spiller et al, 2008). 

 
3.3.9.A.4   Dystonia 

a)  Incidence: 29% (Spiller et al, 2008) 
b)  In a retrospective review of poison center databases in 8 states during the initial 10 months of product release, dystonia was reported in 29% (8 of 
28) of patients between 4 and 44 years of age (median, 8 years) experiencing adverse events with lisdexamfetamine therapy. Causality could not be 
reliably determined as concomitant drugs or conditions were not evaluated (Spiller et al, 2008). 

 
3.3.9.A.5   Gilles de la Tourette's syndrome 

a)  Exacerbation of Tourette's syndrome has been reported following administration of amphetamines. Prior to administering a stimulant, patients should 
be evaluated for Tourette's syndrome (Prod Info VYVANSE(R) oral capsules, 2008). 

 
3.3.9.A.6   Headache 

a)  Incidence: adult patients, 5% or greater (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  Headache occurred in at least 5% or more patients receiving lisdexamfetamine during clinical trials, leading
(2/358) of adult patients , which was at least twice the discontinuation rate compared with those receiving
capsules, 2008). 

 
3.3.9.A.7   Insomnia 

a)  Incidence: pediatric patients, 19%; adult patients, 27% (Prod Info VYVANSE(R) oral capsules, 2008; Spiller et al, 2008)
b)  During a 4-week, double-blind, randomized, placebo-controlled, parallel-group clinical trial of pediatric patients aged 6 to 12 years with ADHD 
(n=290), insomnia was reported in 19% of pediatric patients receiving lisdexamfetamine (n=218) compared with 3% patients receiving placebo
(Prod Info VYVANSE(R) oral capsules, 2008). 
c)  Insomnia was reported in 27% of adult patients who received lisdexamfetamine in final doses of 30 mg, 50 mg, or 70 mg (n=358) compared
of patients who received placebo (n=62) in a 4-week, double-blind, randomized, placebo-controlled, parallel group trial of 420 adult patients
with ADHD. In the same trial, initial insomnia was reported in 4% of adult patient receiving lisdexamfetamine compared with 0% of
placebo (Prod Info VYVANSE(R) oral capsules, 2008). 
d)  Insomnia led to discontinuation of therapy in 1% (2/218) of pediatric patients and 2% (8/358) of adult patients receiving lisdexamfetamine, which was 
at least twice the discontinuation rate compared with those receiving placebo (Prod Info VYVANSE(R) oral capsules, 2008).
e)  Further, in a retrospective review of poison center databases in 8 states during the initial 10 months of product release, insomnia was reported in 29% 
(8 of 28) of patients between 4 and 44 years of age (median, 8 years) experiencing adverse events with lisdexamfetamine therapy. Causality could
be reliably determined as concomitant drugs or conditions were not evaluated (Spiller et al, 2008). 

 
3.3.9.A.8   Seizure 

a)  Incidence: 4% (Spiller et al, 2008) 
b)  In a retrospective review of poison center databases in 8 states during the initial 10 months of product release, seizure was reported in 1 of 28 (4%) 
patients between 4 and 44 years of age (median, 8 years) experiencing adverse events with lisdexamfetamine therapy. The patient had been receiving 
concomitant trazodone and imipramine, but had not experienced any other seizures prior to the initiation of lisdexamfetamine (Spiller et al,

 
3.3.9.A.9   Somnolence 

a)  Incidence: pediatric patients, 2% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  During a 4-week, double-blind, randomized, placebo-controlled, parallel-group clinical trial of pediatric
(n=290), somnolence was reported in 2% of pediatric patients receiving lisdexamfetamine (n=218) compared with
(Prod Info VYVANSE(TM) oral capsules, 2007). 

 
3.3.9.A.10   Tic 

a)  Incidence: pediatric patients, 2% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  During a 4-week, double-blind, randomized, placebo-controlled, parallel-group clinical trial of pediatric
(n=290), tics were reported in 2% of pediatric patients receiving lisdexamfetamine (n=218) compared with 0%
the most frequent adverse events leading to discontinuation of therapy was exacerbation of motor and phonic
patients receiving lisdexamfetamine, which was at least twice the rate compared with placebo (Prod Info VYVANSE(R) oral capsules, 2008).
c)  Tics led to discontinuation of therapy in 1% (2/218) of pediatric patients receiving lisdexamfetamine, which was at least twice the discontinuation rate
compared with those receiving placebo (Prod Info VYVANSE(R) oral capsules, 2008). 
d)  Exacerbation of motor and phonic tics has been reported following administration of amphetamines. Prior to
should be evaluated for tics (Prod Info VYVANSE(R) oral capsules, 2008). 

 
3.3.9.A.11   Tremor 

a)  Incidence: adult patients, 2% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  Tremor was reported in 2% of adult patients who received lisdexamfetamine in final doses of 30 mg, 50 mg, or
patients who received placebo (n=62) in a 4-week, double-blind, randomized, placebo-controlled, parallel group
ADHD (Prod Info VYVANSE(R) oral capsules, 2008). 
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c)  Further, in a retrospective review of poison center databases in 8 states during the initial 10 months of product release, tremor was reported in 7% (2 
of 28) of patients between 4 and 44 years of age (median, 8 years) experiencing adverse events with lisdexamfetamine therapy. Causality could not be 
reliably determined as concomitant drugs or conditions were not evaluated (Spiller et al, 2008). 
d)  Tremor has been reported following administration of amphetamines (Prod Info VYVANSE(R) oral capsules, 2008).

 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Lisdexamfetamine Dimesylate 

 
3.3.10.A.1   Blurred vision 

a)  In a retrospective review of poison center databases in 8 states during the initial 10 months of product release, blurred vision was reported in 4% (1 of 
28) of patients between 4 and 44 years of age (median, 8 years) experiencing adverse events with lisdexamfetamine therapy. Causality could not be
reliably determined as concomitant drugs or conditions were not evaluated (Spiller et al, 2008). 

 
3.3.12   Psychiatric Effects 

 
3.3.12.A   Lisdexamfetamine Dimesylate 

Agitation 

Anxiety 

Dysphoric mood 

Euphoria 

Feeling nervous 

Hallucinations 

Irritability 

Labile affect 

Psychotic disorder 

Restlessness 

Summary 

 
3.3.12.A.1   Agitation 

a)  Incidence: adult patients, 3% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  Agitation was reported in 3% of adult patients who received lisdexamfetamine in final doses of 30 mg, 50 mg, or
patients who received placebo (n=62) in a 4-week, double-blind, randomized, placebo-controlled, parallel group
ADHD (Prod Info VYVANSE(R) oral capsules, 2008). 
c)  In a retrospective review of poison center databases in 8 states during the initial 10 months of product release, agitation was reported in 43% (12 of 
28) of patients between 4 and 44 years of age (median, 8 years) experiencing adverse events with lisdexamfetamine therapy. Causality could not be 
reliably determined as concomitant drugs or conditions were not evaluated (Spiller et al, 2008). 

 
3.3.12.A.2   Anxiety 

a)  Incidence: adult patients, 6% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  Anxiety was reported in 6% of adult patients who received lisdexamfetamine in final doses of 30 mg, 50 mg, or
patients who received placebo (n=62) in a 4-week, double-blind, randomized, placebo-controlled, parallel group
ADHD. This led to a 1% discontinuation rate of lisdexamfetamine therapy (Prod Info VYVANSE(R) oral capsules, 2008).

 
3.3.12.A.3   Dysphoric mood 

a)  Dysphoria has been reported following administration of amphetamines (Prod Info VYVANSE(R) oral capsules, 2008).
 
3.3.12.A.4   Euphoria 

a)  Euphoria has been reported following administration of amphetamines (Prod Info VYVANSE(R) oral capsules, 2008).
 
3.3.12.A.5   Feeling nervous 
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a)  Incidence: adult patients, 4% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  Feeling jittery was reported in 4% of adult patients who received lisdexamfetamine in final doses of 30 mg, 50
0% of patients who received placebo (n=62) in a 4-week, double-blind, randomized, placebo-controlled, parallel
diagnosed with ADHD (Prod Info VYVANSE(R) oral capsules, 2008). 
c)  In a retrospective review of poison center databases in 8 states during the initial 10 months of product release, new
(3 of 28) of patients between 4 and 44 years of age (median, 8 years) experiencing adverse events with lisdexamfetamine therapy. Causality could
be reliably determined as concomitant drugs or conditions were not evaluated (Spiller et al, 2008). 

 
3.3.12.A.6   Hallucinations 

a)  Incidence: 11% (Spiller et al, 2008) 
b)  In a retrospective review of poison center databases in 8 states during the initial 10 months of product release, hallucinations were reported in 11% (3 
of 28) of patients between 4 and 44 years of age (median, 8 years) experiencing adverse events with lisdexamfetamine therapy. Causality could not be
reliably determined as concomitant drugs or conditions were not evaluated (Spiller et al, 2008). 

 
3.3.12.A.7   Irritability 

a)  Incidence: pediatric patients, 10%; adults, 5% or greater (Prod Info VYVANSE(R) oral capsules, 2008)
b)  During a 4-week, double-blind, randomized, placebo-controlled, parallel-group clinical trial of pediatric patients aged 6 to 12 years with ADHD 
(n=290), irritability was reported in 10% of pediatric patients receiving lisdexamfetamine (n=218) compared with 0% patients receiving placebo
(Prod Info VYVANSE(R) oral capsules, 2008). 
c)  Irritability was also reported in at least 5% or more adults patients receiving lisdexamfetamine during clinical trials, leading to a
1% (Prod Info VYVANSE(R) oral capsules, 2008). 

 
3.3.12.A.8   Labile affect 

a)  Incidence: pediatric patients, 3% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  During a 4-week, double-blind, randomized, placebo-controlled, parallel-group clinical trial of pediatric
(n=290), labile affect was reported in 3% of pediatric patients receiving lisdexamfetamine (n=218) compared
(Prod Info VYVANSE(TM) oral capsules, 2007). 

 
3.3.12.A.9   Psychotic disorder 

a)  In multiple short term, placebo-controlled studies, psychotic episodes have been reported in 0.1% of patients (4/3482) receiving short
with recommended doses of methylphenidate or amphetamines compared with no patients receiving placebo (Prod Info VYVANSE(R) oral capsules,
2008). 
b)  Psychotic or manic symptoms may occur among patients without prior history of psychosis, or may worsen among
(Prod Info VYVANSE(R) oral capsules, 2008). 

 
3.3.12.A.10   Restlessness 

a)  Incidence: adult patients, 3% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  Restlessness was reported in 3% of adult patients who received lisdexamfetamine in final doses of 30 mg, 50
0% of patients who received placebo (n=62) in a 4-week, double-blind, randomized, placebo-controlled, parallel
diagnosed with ADHD (Prod Info VYVANSE(R) oral capsules, 2008). 

 
3.3.12.A.11   Summary 

a)  The use of stimulants may result in new-onset or worsening of existing psychotic disorders, even in patients with no prior history. Monitoring for
aggressive behavior and evaluating the patient for bipolar disorder prior to stimulant use is recommended (Prod Info VYVANSE(R) oral capsules,

 
3.3.14   Reproductive Effects 

 
3.3.14.A   Lisdexamfetamine Dimesylate 

 
3.3.14.A.1   Impotence 

a)  Impotence has been reported following administration of amphetamines (Prod Info VYVANSE(R) oral capsules, 2008).
 
3.3.15   Respiratory Effects 

 
3.3.15.A   Lisdexamfetamine Dimesylate 

 
3.3.15.A.1   Dyspnea 

a)  Incidence: adult patients, 2% (Prod Info VYVANSE(R) oral capsules, 2008) 
b)  Dyspnea was reported in 2% of adult patients who received lisdexamfetamine in final doses of 30 mg, 50 mg, or
patients who received placebo (n=62) in a 4-week, double-blind, randomized, placebo-controlled, parallel group
ADHD. This led to a 1% discontinuation rate of lisdexamfetamine therapy (Prod Info VYVANSE(R) oral capsules, 2008).

 
3.3.16   Other 

 
3.3.16.A   Lisdexamfetamine Dimesylate 

 
3.3.16.A.1   Fever 

a)  Incidence: pediatric patients, 2% (Prod Info VYVANSE(R) oral capsules, 2008) 
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b)  During a 4-week, double-blind, randomized, placebo-controlled, parallel-group clinical trial of pediatric
(n=290), pyrexia was reported in 2% of pediatric patients receiving lisdexamfetamine (n=218) compared with 1%
Info VYVANSE(TM) oral capsules, 2007). 
c)  Further, in a retrospective review of poison center databases in 8 states during the initial 10 months of
28) of patients between 4 and 44 years of age (median, 8 years) experiencing adverse events with lisdexamfetamine therapy. Causality could not be 
reliably determined as concomitant drugs or conditions were not evaluated (Spiller et al, 2008). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info VYVANSE(TM) oral capsules, 2007) (All Trimesters)

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) and there are no controlled studies in women or
studies in women and animals are not available. Drugs should be given only if the potential benefit justifies the potential risk to the

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
2)  Crosses Placenta: Unknown 
3)  Clinical Management 

a)  There are no adequate and well-controlled studies with lisdexamfetamine in humans or animals. Studies with amphetamine and dextroamphetamine in 
animals have shown adverse maternal and fetal effects. Until further data are available, it is recommended that lisdexamfetamine be used during
only if the potential benefit justifies the potential risk to the fetus (Prod Info VYVANSE(TM) oral capsules, 2007).

4)  Literature Reports 
a)  Reproduction studies with lisdexamfetamine (prodrug of dextroamphetamine) have not been conducted in humans or animals. There is an increased risk 
of premature delivery and low birth weight in infants born to mothers dependent on amphetamine. Additionally, withdrawal symptoms, such as dysphoria,
agitation, and significant lassitude, may be present in such infants (Prod Info VYVANSE(TM) oral capsules, 2007).
b)  In pregnant rats and rabbits, orally administered amphetamine (D to L enantiomer ratio of 3:1) at doses up to 6 and 16 mg/kg per day,
not affect embryofetal development or survival. However, parenteral administration of dextroamphetamine at doses of 50 mg/kg/day or
mice resulted in severe maternal toxicity and fetal malformations and death. Additionally, in several studies in rodents,
clinically relevant amphetamine doses led to long-term neurochemical and behavioral effects, such as learning and memory deficits, altered locomotor 
activity, and changes in sexual function (Prod Info VYVANSE(TM) oral capsules, 2007). 

B)  Breastfeeding 
1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk when used during breastfeeding. Weigh the 
potential benefits of drug treatment against potential risks before prescribing this drug during breastfeeding. 

2)  Clinical Management 
a)  As amphetamines are excreted in human milk, breast-feeding women receiving lisdexamfetamine should be advised to refrain from nursing (Prod Info
VYVANSE(TM) oral capsules, 2007). 

 
 3.5   Drug Interactions 

 
3.5.1   Drug-Drug Combinations 

Amitriptyline 

Amoxapine 

Clomipramine 

Clorgyline 

Desipramine 

Dothiepin 

Doxepin 

Furazolidone 

Imipramine 

Iproniazid 

Isocarboxazid 

Lofepramine 
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Moclobemide 

Nialamide 

Nortriptyline 

Opipramol 

Pargyline 

Phenelzine 

Procarbazine 

Protriptyline 

Rasagiline 

Selegiline 

Toloxatone 

Tranylcypromine 

Trimipramine 

 
3.5.1.A   Amitriptyline 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).
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3.5.1.B   Amoxapine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.C   Clomipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
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e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.D   Clorgyline 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of lisdexamfetamine during or within 14 days following the administration of a monoamine oxidase inhibitor (MAOI) is contraindicated. 
Amphetamines stimulate the release of norepinephrine, and the use of MAOIs slows down amphetamine metabolism, thereby increasing release of 
norepinephrine and other monoamines from adrenergic nerve ending. This could result in hypertensive crisis, toxic neurological effects, and malignant
hyperpyrexia (Prod Info VYVANSE(TM) oral capsules, 2007). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Lisdexamfetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated as 
hypertensive crises may occur (Prod Info VYVANSE(TM) oral capsules, 2007). 
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.E   Desipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.F   Dothiepin 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
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capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.G   Doxepin 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.H   Furazolidone 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of lisdexamfetamine during or within 14 days following the administration of a monoamine oxidase inhibitor (MAOI) is contraindicated. 
Amphetamines stimulate the release of norepinephrine, and the use of MAOIs slows down amphetamine metabolism, thereby increasing release of 
norepinephrine and other monoamines from adrenergic nerve ending. This could result in hypertensive crisis, toxic neurological effects, and malignant
hyperpyrexia (Prod Info VYVANSE(TM) oral capsules, 2007). Furazolidone has significant MAOI activity (Pettinger et al, 1968; Pettinger et al, 1966).
Therefore, concurrent use of furazolidone with lisdexamfetamine should be avoided. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
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6)  Clinical Management: Lisdexamfetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor (MAOI) is 
contraindicated as hypertensive crises may occur (Prod Info VYVANSE(TM) oral capsules, 2007). As furazolidone has MAOI activity, consider avoiding 
concurrent use with lisdexamfetamine. 
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.I   Imipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.J   Iproniazid 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of lisdexamfetamine during or within 14 days following the administration of a monoamine oxidase inhibitor (MAOI) is contraindicated. 
Amphetamines stimulate the release of norepinephrine, and the use of MAOIs slows down amphetamine metabolism, thereby increasing release of 
norepinephrine and other monoamines from adrenergic nerve ending. This could result in hypertensive crisis, toxic neurological effects, and malignant
hyperpyrexia (Prod Info VYVANSE(TM) oral capsules, 2007). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Lisdexamfetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated as 
hypertensive crises may occur (Prod Info VYVANSE(TM) oral capsules, 2007). 
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.K   Isocarboxazid 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of lisdexamfetamine during or within 14 days following the administration of a monoamine oxidase inhibitor (MAOI) is contraindicated. 
Amphetamines stimulate the release of norepinephrine, and the use of MAOIs slows down amphetamine metabolism, thereby increasing release of 
norepinephrine and other monoamines from adrenergic nerve ending. This could result in hypertensive crisis, toxic neurological effects, and malignant
hyperpyrexia (Prod Info VYVANSE(TM) oral capsules, 2007). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Lisdexamfetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated as 
hypertensive crises may occur (Prod Info VYVANSE(TM) oral capsules, 2007). 
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.L   Lofepramine 
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1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.M   Moclobemide 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of lisdexamfetamine during or within 14 days following the administration of a monoamine oxidase inhibitor (MAOI) is contraindicated. 
Amphetamines stimulate the release of norepinephrine, and the use of MAOIs slows down amphetamine metabolism, thereby increasing release of 
norepinephrine and other monoamines from adrenergic nerve ending. This could result in hypertensive crisis, toxic neurological effects, and malignant
hyperpyrexia (Prod Info VYVANSE(TM) oral capsules, 2007). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Lisdexamfetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated as 
hypertensive crises may occur (Prod Info VYVANSE(TM) oral capsules, 2007). 
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.N   Nialamide 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of lisdexamfetamine during or within 14 days following the administration of a monoamine oxidase inhibitor (MAOI) is contraindicated. 
Amphetamines stimulate the release of norepinephrine, and the use of MAOIs slows down amphetamine metabolism, thereby increasing release of 
norepinephrine and other monoamines from adrenergic nerve ending. This could result in hypertensive crisis, toxic neurological effects, and malignant
hyperpyrexia (Prod Info VYVANSE(TM) oral capsules, 2007). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Lisdexamfetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated as 
hypertensive crises may occur (Prod Info VYVANSE(TM) oral capsules, 2007). 
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.O   Nortriptyline 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
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& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.P   Opipramol 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.Q   Pargyline 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of lisdexamfetamine during or within 14 days following the administration of a monoamine oxidase inhibitor (MAOI) is contraindicated. 

Page 20 of 26MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.30, page 20

Case 3:09-cv-00080-TMB     Document 78-35      Filed 03/24/2010     Page 71 of 189



Amphetamines stimulate the release of norepinephrine, and the use of MAOIs slows down amphetamine metabolism, thereby increasing release of 
norepinephrine and other monoamines from adrenergic nerve ending. This could result in hypertensive crisis, toxic neurological effects, and malignant
hyperpyrexia (Prod Info VYVANSE(TM) oral capsules, 2007). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Lisdexamfetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated as 
hypertensive crises may occur (Prod Info VYVANSE(TM) oral capsules, 2007). 
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.R   Phenelzine 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of lisdexamfetamine during or within 14 days following the administration of a monoamine oxidase inhibitor (MAOI) is contraindicated. 
Amphetamines stimulate the release of norepinephrine, and the use of MAOIs slows down amphetamine metabolism, thereby increasing release of 
norepinephrine and other monoamines from adrenergic nerve ending. This could result in hypertensive crisis, toxic neurological effects, and malignant
hyperpyrexia (Prod Info VYVANSE(TM) oral capsules, 2007). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Lisdexamfetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated as 
hypertensive crises may occur (Prod Info VYVANSE(TM) oral capsules, 2007). 
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.S   Procarbazine 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of lisdexamfetamine during or within 14 days following the administration of a monoamine oxidase inhibitor (MAOI) is contraindicated. 
Amphetamines stimulate the release of norepinephrine, and the use of MAOIs slows down amphetamine metabolism, thereby increasing release of 
norepinephrine and other monoamines from adrenergic nerve ending. This could result in hypertensive crisis, toxic neurological effects, and malignant
hyperpyrexia (Prod Info VYVANSE(TM) oral capsules, 2007). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Lisdexamfetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated as 
hypertensive crises may occur (Prod Info VYVANSE(TM) oral capsules, 2007). 
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.T   Protriptyline 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
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1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
3.5.1.U   Rasagiline 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of lisdexamfetamine during or within 14 days following the administration of a monoamine oxidase inhibitor (MAOI) is contraindicated. 
Amphetamines stimulate the release of norepinephrine, and the use of MAOIs slows down amphetamine metabolism, thereby increasing release of 
norepinephrine and other monoamines from adrenergic nerve ending. This could result in hypertensive crisis, toxic neurological effects, and malignant
hyperpyrexia (Prod Info VYVANSE(TM) oral capsules, 2007). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Lisdexamfetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated as 
hypertensive crises may occur (Prod Info VYVANSE(TM) oral capsules, 2007). 
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.V   Selegiline 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of lisdexamfetamine during or within 14 days following the administration of a monoamine oxidase inhibitor (MAOI) is contraindicated. 
Amphetamines stimulate the release of norepinephrine, and the use of MAOIs slows down amphetamine metabolism, thereby increasing release of 
norepinephrine and other monoamines from adrenergic nerve ending. This could result in hypertensive crisis, toxic neurological effects, and malignant
hyperpyrexia (Prod Info VYVANSE(TM) oral capsules, 2007). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Lisdexamfetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated as 
hypertensive crises may occur (Prod Info VYVANSE(TM) oral capsules, 2007). 
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.W   Toloxatone 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of lisdexamfetamine during or within 14 days following the administration of a monoamine oxidase inhibitor (MAOI) is contraindicated. 
Amphetamines stimulate the release of norepinephrine, and the use of MAOIs slows down amphetamine metabolism, thereby increasing release of 
norepinephrine and other monoamines from adrenergic nerve ending. This could result in hypertensive crisis, toxic neurological effects, and malignant
hyperpyrexia (Prod Info VYVANSE(TM) oral capsules, 2007). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Lisdexamfetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated as 
hypertensive crises may occur (Prod Info VYVANSE(TM) oral capsules, 2007). 
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.X   Tranylcypromine 

1)  Interaction Effect: hypertensive crisis (headache, hyperpyrexia, hypertension) 
2)  Summary: Use of lisdexamfetamine during or within 14 days following the administration of a monoamine oxidase inhibitor (MAOI) is contraindicated. 
Amphetamines stimulate the release of norepinephrine, and the use of MAOIs slows down amphetamine metabolism, thereby increasing release of 
norepinephrine and other monoamines from adrenergic nerve ending. This could result in hypertensive crisis, toxic neurological effects, and malignant
hyperpyrexia (Prod Info VYVANSE(TM) oral capsules, 2007). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Lisdexamfetamine use during or within 14 days following the administration of a monoamine oxidase inhibitor is contraindicated as 
hypertensive crises may occur (Prod Info VYVANSE(TM) oral capsules, 2007). 
7)  Probable Mechanism: increased norepinephrine availability 

 
3.5.1.Y   Trimipramine 

1)  Interaction Effect: hypertension, other cardiac effects, and CNS stimulation 
2)  Summary: Concomitant tricyclic antidepressant (TCA) and amphetamine administration has been reported to
from the release of norepinephrine (Beaumont, 1973; Raisfeld, 1972). A similar reaction might also occur with
Acute elevations in blood pressure have been noted (Flemenbaum, 1971a). Some amphetamine-like drugs may inhibit the metabolism of TCAs, although 
most combinations have not been studied. When amphetamine analogs are being used to treat obesity, it should be noted that TCAs frequently lead to 
moderate weight gain (Russ & Ackerman, 1988). False positive urine tests for amphetamines have been reported during therapy with some TCAs (Merigian 
& Browning, 1993). Caution is advised when concurrent administration of amphetamine-like agents and TCAs is warranted. The patient should be
monitored for increased cardiovascular effects (hypertension and dysrhythmias). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
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6)  Clinical Management: Coadministration of amphetamines and tricyclic antidepressants or other sympathomimetic agents could lead to hypertension, 
increased cardiovascular effects, or CNS stimulation (Prod Info VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained
capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets, 2006; Flemenbaum, 1972). Use caution if such therapy is warranted. Monitor the patient
closely for hypertension and dysrhythmias. 
7)  Probable Mechanism: synergistic effects on noradrenergic neurotransmission 
8)  Literature Reports 

a)  Amphetamines may increase the activity of tricyclic antidepressants (TCA) or sympathomimetic agents. Additionally, coadministration of d
amphetamine with TCAs such as desipramine or protriptyline results in sustained increases in d-amphetamine concentration in the brain (Prod Info
VYVANSE(TM) oral capsules, 2007; Prod Info DEXEDRINE(R) sustained-release oral capsules, oral tablets, 2006; Prod Info ADDERALL(R) oral tablets,
2006). 
b)  Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabolism of some
imipramine, clomipramine, or desipramine (Prod Info DAYTRANA(TM) transdermal system, 2006). 
c)  Concomitant administration of tricyclic antidepressants and methylphenidate can result in increases in
effects induced by TCAs may lead to blood pressures as high as 170/120 mmHg within one day of combined
methylphenidate usually results in the blood pressure returning to normotensive levels; reinstitution of the
pressure elevation (Flemenbaum, 1971; Flemenbaum, 1972).  
d)  Fifteen patients with DSM-III major depression, who failed to respond to treatment with desipramine given for at least four weeks, were given 
fenfluramine 40 mg to 120 mg daily for two weeks but did not result in any transient or sustained clinical improvement. However, fenfluramine more than 
doubled steady-state plasma levels of desipramine (Price et al, 1990). 
e)  There have been claims based on uncontrolled studies that a better antidepressant response may occur with
1969). However, a systemic review of stimulants in the treatment of depression concluded that although uncontrolled studies were generally positive, the 
ten placebo-controlled studies of stimulant drugs in primary depression, with one exception, indicated little advantage of drug over placebo and did not 
appear to be as effective as the conventional antidepressants in primary depression (Satel & Nelson, 1989).

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

 
 4.1   Monitoring Parameters 

A)  Lisdexamfetamine Dimesylate 
1)  Therapeutic 

a)  Improvement in mental and behavioral symptoms of attention deficit hyperactivity disorder (ADHD), including inappropriate inattention, impulsivity, 
hyperactivity, and cognitive performance. 

2)  Toxic 
a)  Physical Findings 

1)  The American Academy of Pediatrics (AAP) does not recommend the routine use of electrocardiograms (ECGS) or routine subspecialty cardiology 
evaluations (which were previously recommended by the American Heart Association (AHA) scientific statement to detect cardiac conditions that might 
place the child at risk for sudden cardiac death) before initiating stimulant therapy to treat attention-deficit/hyperactivity disorder ADHD in most
The APA cited specific reasons for changing the recommendation including: lack of evidence establishing a relationship between stimulant
treat ADHD and sudden cardiac death (SCD), the frequency of sudden unexpected deaths among patients taking stimulant drugs is not
in the general population of children, and lack of cost-effective analysis to support ECG screening or special evaluation by
al, 2008). 
2)  Based on the American Academy of Pediatrics (AAP) and the American Heart Association (AHA) consensus statements, the following
monitoring recommendations have been established to assist clinicians in the evaluation of children treated with stimulant drugs,
lisdexamfetamine, for ADHD (Perrin et al, 2008; Vetter et al, 2008): 

- Conduct a thorough examination prior to initiating lisdexamfetamine therapy for a diagnosis of ADHD. Special
symptoms indicative of a cardiac condition, including palpitations, near syncope, or syncope. 
- Obtain a complete family and patient history for conditions associated with SCD, and determine current use of any other prescription or over
counter medications. 
- Conduct a complete physical evaluation of the patient for hypertension, cardiac murmurs, physical findings associated with
signs of irregular cardiac rhythms. 
- Perform further evaluation if family history, patient history or physical exam is suggestive of cardiac disease during initial visit or at follow up visits,
and if indicated, consult pediatric cardiologist . 
- Continue to assess the patient for cardiac symptoms and any changes in family history at follow up visits.
- Blood pressure and heart rate should be evaluated at baseline, during routine follow-up within 1 to 3 months, and at follow
months. Increases in blood pressure and heart rate have been reported with stimulant use. 
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b)  It is not conclusive whether chronic use of stimulants in children may be associated with suppression of growth. Therefore, growth
during treatment (Prod Info VYVANSE(TM) oral capsules, 2007). 

 
 4.2   Patient Instructions 

A)  Lisdexamfetamine Dimesylate (By mouth) 
Lisdexamfetamine Dimesylate 
 
Treats attention deficit hyperactivity disorder (ADHD). This medicine is a stimulant. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you or your child have had an allergic reaction to lisdexamfetamine dimesylate. You should not use this medicine if you have
glaucoma, an overactive thyroid, high blood pressure, heart disease, or blood vessel problems. Do not use this medicine if you have a history of
you are very nervous, tense, or agitated most of the time. You should not use this medicine if you have used a drug for
(MAOI), such as Eldepryl®, Marplan®, Nardil®, or Parnate®, in the past 14 days. Do not give this medicine to a child under 3 years of age.
 
How to Use This Medicine: 
Capsule 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be changed several
best for you. Do not use more medicine or use it more often than your doctor tells you to. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your doctor or pharmacist if you have any
Ask your pharmacist for the Medication Guide if you do not have one. Your doctor might ask you to sign some forms to show that you
information. 
You may take this medicine with or without food. 
It is best to take this medicine in the morning. Taking this medicine in the afternoon or evening could make it harder for you to fall
If you cannot swallow the capsule whole, you may open it and pour the medicine into a glass of water. Stir this mixture well and
This medicine is part of an ADHD treatment program that may also include counseling or special education. Carefully
all treatment measures. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next dose, wait until then to use the medicine and skip 
the missed dose. Do not use extra medicine to make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after you have finished your treatment. You will
need to throw away old medicine after the expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, and herbal products.

Make sure your doctor knows if you are also using blood pressure medicines (such as atenolol, lisinopril, metoprolol,
medicines (such as meperidine, propoxyphene, Demerol®, or Darvon®), chlorpromazine (Thorazine®), cold or
haloperidol (Haldol®), lithium carbonate (Lithobid®), certain medicines for depression (such as amitriptyline, doxepin, nortriptyline, Pamelor
methenamine (Hiprex, Urex®), phenobarbital, or phenytoin (Dilantin®). 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you or your child have heart problems,
Tell your doctor if you or your child have muscle tics or Tourette's syndrome, a condition that causes you to have muscle twitches or to make sounds you are 
not able to control. 
Your doctor should know if you or your child have epilepsy, or a history of seizures, depression, or mental illness. Tell your doctor
problems. Also tell your doctor if you or anyone in your family has tried to commit suicide. 
This medicine may be habit-forming. If you feel that the medicine is not working as well, do not use more than your prescribed dose. Call your doctor for
instructions. 
This medicine may cause slow growth. If your child is using this medicine, the doctor will need to keep track of your child's
your child is growing properly. 
This medicine may cause blurred vision or make you drowsy or dizzy. If any of these occur, do not drive, use machines, or do anything else that could be
dangerous if you are not alert or not able to see well. 
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to keep all appointments.

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, chest tightness, trouble breathing.
Blistering, peeling, red skin rash. 
Blurred vision or trouble seeing. 
Chest pain, shortness of breath, or fainting. 
Fast, pounding, or irregular heartbeat. 
Mood or mental changes, or unusual or disturbing thoughts. 
Numbness or weakness in your arm or leg, or on one side of your body. 
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Seeing, hearing, or feeling things that are not there. 
Seizures. 
Tremors or shaking. 
Uncontrollable muscle movements or twitching. 

 
If you notice these less serious side effects, talk with your doctor: 

Constipation, diarrhea, or upset stomach. 
Dry mouth or bad taste in your mouth. 
Feeling restless or nervous. 
Headache or dizziness. 
Loss of appetite or weight loss. 
Nausea, vomiting, or stomach pain. 
Problems having sex. 
Trouble sleeping. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Lisdexamfetamine Dimesylate 
1)  Lisdexamfetamine dimesylate is a pro-drug of dextroamphetamine, approved for the treatment of Attention-Deficit/Hyperactivity Disorder (ADHD). In two
placebo-controlled trials, lisdexamfetamine dimesylate showed improvement in behavior in children aged 6 to 12 who met DSM
combined type or hyperactive-impulsive type. The long-term (greater than 4 weeks) efficacy of lisdexamfetamine dimesylate has not been
assessed in controlled trials (Prod Info VYVANSE(TM) oral capsules, 2007).  

 
 4.4   Mechanism of Action / Pharmacology 

A)  Lisdexamfetamine Dimesylate 
1)  After oral administration, lisdexamfetamine dimesylate is rapidly absorbed in the gastrointestinal tract and converted to dextroamphetamine which is
responsible for the drug's activity. The mechanism of action of dextroamphetamine in the treatment of attention-deficit/hyperactivity
Amphetamines may block the reuptake of norepinephrine and dopamine at the presynaptic neuron and thus increase
dopamine into the extraneuronal space (Prod Info VYVANSE(TM) oral capsules, 2007). 

 
 4.5   Therapeutic Uses 

 
4.5.A   Lisdexamfetamine Dimesylate 

 
4.5.A.1   Attention deficit hyperactivity disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes (age 6 to 12 years) 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Effective 
Recommendation: Adult, Class IIb; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Approved for the treatment of Attention-Deficit/Hyperactivity Disorder in children aged 6 to 12 and adults (Prod Info VYVANSE(R) oral capsules, 
2008) 
In a 4-week, randomized, double-blind, placebo-controlled, parallel-group study (n=420), lisdexamfetamine mesylate was effective and well tolerated 
in the treatment of adults meeting Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition (DSM
VYVANSE(R) oral capsules, 2008) 
In a 4-week, multicenter, randomized, double-blind, fixed-dose study (n=290), lisdexamfetamine dimesylate was
treatment of children aged 6 to 12 meeting Diagnostic and Statistical Manual of Mental Disorders-Fourth
or hyperactive-impulsive type ADHD (Biederman et al, 2007) 

c)  Adult: 
1)  Lisdexamfetamine mesylate was effective and well tolerated in the treatment of adult ADHD in a randomized, double
parallel-group study. Adults meeting the Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition criteria for ADHD were randomly assigned 
to receive fixed doses of either 30 milligrams (mg), 50 mg, or 70 mg of lisdexamfetamine (n=358) or placebo (n=62) once daily for 4 weeks.
Lisdexamfetamine was initiated at 30 mg and titrated in weekly increments of 20 mg to achieve the 50 and 70 mg doses. Based upon the investigator
ratings on the ADHD Rating Scale (ADHD-RS), significant improvements occurred for all lisdexamfetamine doses compared to placebo at 4 weeks.
Treatment-emergent adverse events occurring commonly and more frequently than placebo included dry mouth (26% vs 3%), diarrhea (7% vs 0%), 
nausea (7% vs 0%), decreased appetite (27% vs 3%), insomnia (27% vs 8%), and anxiety (6% vs 0%) (Prod Info VYVANSE(R) oral capsules,

d)  Pediatric: 
1)  Lisdexamfetamine was effective and well tolerated for the treatment of children with combined type or hyperactive
Deficit/Hyperactivity Disorder (ADHD) in a multicenter, randomized, double-blind, fixed-dose study of 4 weeks duration. Children
1.8 years) were included if their ADHD Rating Scale version IV (ADHD-RS-IV) was 28 or greater. Children were randomized to
dimesylate 30 milligrams (mg) once in the morning for 4 weeks (n=71), 50 mg once in the morning (30 mg for 1 week, then titrated
to 4) for 4 weeks (n=74), 70 mg once in the morning (30 mg for 1 week, then titrated to 50 mg for week 2 and 70 mg for weeks 3
(n=73), or placebo for 4 weeks (n=72). The primary efficacy endpoint was the mean change from baseline to week 4 in
ADHD-RS-IV rated 18 symptoms on a scale of 0 (no symptoms) to 3 (severe symptoms) based on the investigator's interview

Page 25 of 26MICROMEDEX® Healthcare Series : Document

7/7/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady

Exhibit E.30, page 25

Case 3:09-cv-00080-TMB     Document 78-35      Filed 03/24/2010     Page 76 of 189



and child. The majority of patients were male (69%), treatment-naive (59.2% to 69.9%), and diagnosed with combined type
ADHD-RS-IV score improved 4- to 5-fold for each lisdexamfetamine dose group relative to the placebo (p less than 0.001 for
improvement was demonstrated in the 70-mg dose group (-26.7 (standard deviation (SD), 1.54)) compared with placebo (
0.001). Improvement was noticed for all dose groups during the first week with continued improvement through week 4. A
Conners' Parent Rating Scale-Revised: Short Form (CPRS-R), a 27-question parent rating of the childs's oppositional,
and ADHD index, at three times through the day (up to 6 PM). Compared with the placebo group, the CPRS
(morning, afternoon, and evening) improved significantly starting at week 1 through week 4 for all dose groups (p less than 0.01 for each), with the 70
mg dose group experiencing the greatest improvement. Adverse events were primarily mild to moderate intensity and transient, with onset occurring 
mostly in the first week. The most common adverse events experienced in the lisdexamfetamine and placebo groups, respectively, were decreased 
appetite (39% and 4%, p less than or equal to 0.05), insomnia (19% and 3%, p less than or equal to 0.05), upper abdominal pain (12% and 6%, p = not 
significant), headache (12% and 10%, p = not significant), irritability (10% and 0%, p less than or equal to 0.05), vomiting (9% and 4%, p = not 
significant), weight decrease (9% and 1%, p less than or equal to 0.05), and nausea (6% and 3%, p = not significant). No significant changes were 
demonstrated in mean ECG parameters (including QT intervals), laboratory values, or blood pressure for the lisdexamfetamine groups (Biederman et al,
2007). 
2)  Treatment with lisdexamfetamine mesylate led to a significant difference in patient behavior compared to
crossover design, analog classroom study in children aged 6 to 12 years (n=52) meeting the Diagnostic and
Fourth Edition criteria for ADHD (combined type or hyperactive-impulsive type). Subsequent to a 3-week
amphetamine/dextroamphetamine (Adderall XR(R)) 10 to 30 milligrams (mg) daily, patients were randomized to either continue the same dose of
amphetamine/dextroamphetamine, lisdexamfetamine mesylate (30, 50, or 70 mg/day), or placebo once daily in the morning. Each treatment period
lasted for 1 week. Efficacy was assessed as the mean of investigator ratings on the Swanson, Kotkin, Alger, M. Flynn and Pelham
scores over 8 sessions of a 12 hour treatment day (Prod Info VYVANSE(R) oral capsules, 2008). 
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antidepressant 
Central Nervous System Agent 
Serotonin Reuptake Inhibitor 

2)  Dosing Information 
a)  Sertraline Hydrochloride 

1)  Adult 
a)  Major depressive disorder 

1)  50 mg/day ORALLY as a single dose in the morning or the evening; dosage may be increased at inte
b)  Obsessive-compulsive disorder 

1)  50 mg/day ORALLY as a single dose in the morning or the evening; dosage may be increased at inte
c)  Panic disorder 

1)  25 mg/day ORALLY for 1 week, then increase to 50 mg/day; dosage may then be increased at interva
d)  Posttraumatic stress disorder 

1)  25 mg/day ORALLY for 1 week, then increase to 50 mg/day; dosage may then be increased at interva
e)  Premenstrual dysphoric disorder 

1)  daily dosing, 50 mg/day ORALLY as a single dose in the morning or the evening throughout the mens
150 mg/day (Prod Info Zoloft(R), 2002) 
2)  luteal phase dosing, 50 mg/day ORALLY only during the luteal phase; dosage may be increased to 1
cycle should begin with 50 mg/day for 3 days before increasing the dosage to 100 mg/day (Prod Info Zol

f)  Social phobia 
1)  25 mg/day ORALLY for 1 week, then increase to 50 mg/day; dosage may then be increased at interva

2)  Pediatric 
a)  Obsessive-compulsive disorder 

1)  children 6-12 yr, 25 mg/day ORALLY as a single dose in the morning or the evening; dosage may be 
(R), 2002) 
2)  children 13-17 yr, 50 mg/day ORALLY as a single dose in the morning or the evening; dosage may be
Zoloft(R), 2002) 

3)  Contraindications 
a)  Sertraline Hydrochloride 

1)  concomitant use of disulfiram (oral concentrate) (Prod Info ZOLOFT(R) concentrate, oral tablets, 2009) 
2)  concomitant use of monoamine oxidase inhibitors (MAOIs) or pimozide (Prod Info ZOLOFT(R) concentrate, or
3)  hypersensitivity to sertraline or any other component of the product (Prod Info ZOLOFT(R) concentrate, oral ta

4)  Serious Adverse Effects 
a)  Sertraline Hydrochloride 

1)  Bleeding, Abnormal 
2)  Depression, exacerbation 
3)  Hypomania 
4)  Hyponatremia 
5)  Mania 
6)  Seizure 
7)  Serotonin syndrome 
8)  Suicidal thoughts 
9)  Suicide 

5)  Clinical Applications 
a)  Sertraline Hydrochloride 

1)  FDA Approved Indications 
a)  Major depressive disorder 
b)  Obsessive-compulsive disorder 
c)  Panic disorder 
d)  Posttraumatic stress disorder 
e)  Premenstrual dysphoric disorder 
f)  Social phobia 

 
 1.0   Dosing Information 

Drug Properties 

    
DRUGDEX® Evaluations 
 
SERTRALINE 
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Storage and Stability 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product Ind
B)  Synonyms 

Sertraline 
Sertraline HCl 
Sertraline Hydrochloride 

C)  Physicochemical Properties 
1)  Molecular Weight 

a)  Sertraline hydrochloride: 342.7 (Fleeger, 1996)  
2)  Solubility 

a)  Systemic: Sertraline hydrochloride is slightly soluble in water and sparingly soluble in ethyl alcohol (Prod I
 
 1.2   Storage and Stability 

A)  Sertraline Hydrochloride 
1)  Preparation 

a)  Oral route 
1)  The oral concentrate formulation of sertraline should be diluted in 4 ounces (½ cup) using only water, 
(Prod Info ZOLOFT(R) tablets and oral concentrate, 2005). 

B)  Oral route 
1)  Tablets and oral concentrate should be stored at a controlled room temperature of 25 degrees Celsius (77 deg
are permitted (Prod Info Zoloft(R), 2002). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 

 
1.3.1   Normal Dosage 

 
1.3.1.A   Sertraline Hydrochloride 

 
1.3.1.A.1   Oral route 

Dysthymia 

Major depressive disorder 

Obsessive-compulsive disorder 

Panic disorder 

Posttraumatic stress disorder 

Premenstrual dysphoric disorder 

Social phobia 
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1.3.1.A.1.a   Dysthymia 
1)  A dose of sertraline 50 milligrams (mg) daily orally as a single dose in the morning or the evening
controlled trial. Dose increases up to a maximum of 200 mg/day were allowed (Ravindran et al, 2000

 
1.3.1.A.1.b   Major depressive disorder 

1)  The initial recommended dosage is 50 milligrams daily as a single dose in the morning or the eve
recommended dosage of 200 milligrams daily (Prod Info Zoloft(R), 2002). 
2)  Sertraline oral concentrate contains 20 milligrams/milliliter (mg/mL). Immediately before taking se
lemon/lime soda, lemonade, or orange juice. After mixing, a slight haze may appear; this is normal. T
contains dry natural rubber (Prod Info Zoloft(R), 2002). 

a)  DURATION OF THERAPY 
1)  Clinical trials have suggested that depressed patients responding during the first 8 week
term studies of sertraline efficacy have not been completed, treatment of depression gener
unknown whether the dose of sertraline required to maintain euthymia is the same as that n

 
1.3.1.A.1.c   Obsessive-compulsive disorder 

1)  The initial dosage is 50 milligrams once daily in the morning or evening. If 50 milligrams does not
daily at intervals of at least 1 week (Prod Info Zoloft(R), 2002). 
2)  Sertraline oral concentrate contains 20 milligrams/milliliter (mg/mL). Immediately before taking se
lemon/lime soda, lemonade, or orange juice. After mixing, a slight haze may appear; this is normal. T
contains dry natural rubber (Prod Info Zoloft(R), 2002). 

a)  DURATION OF THERAPY 
1)  Efficacy of sertraline therapy in obsessive compulsive disorder has not been documente
disorder, therapy should be continued for responding patients. Periodic determination of the
provide the patient with the lowest effective dose (Prod Info Zoloft(R), 2002). 

 
1.3.1.A.1.d   Panic disorder 

1)  The initial recommended dosage is 25 milligrams (mg) once daily, taken in the morning or evenin
still inadequate, the dosage may be increased at intervals of 1 week to a maximum of 200 mg/day (P
2)  Sertraline oral concentrate contains 20 milligrams/milliliter (mg/mL). Immediately before taking se
lemon/lime soda, lemonade, or orange juice. After mixing, a slight haze may appear; this is normal. T
contains dry natural rubber (Prod Info Zoloft(R), 2002). 

a)  DURATION OF THERAPY 
1)  Efficacy of sertraline therapy in panic disorder has not been documented for longer than
therapy should be continued for responding patients. Periodic determination of the need for
patient with the lowest effective dose (Prod Info Zoloft(R), 2002). 

 
1.3.1.A.1.e   Posttraumatic stress disorder 

1)  The initial recommended dosage is 25 milligrams (mg) once daily, taken in the morning or evenin
still inadequate, the dosage may be increased at intervals of 1 week to a maximum of 200 mg/day (P
2)  Sertraline oral concentrate contains 20 milligrams/milliliter (mg/mL). Immediately before taking se
lemon/lime soda, lemonade, or orange juice. After mixing, a slight haze may appear; this is normal. T
contains dry natural rubber (Prod Info Zoloft(R), 2002). 

 
1.3.1.A.1.f   Premenstrual dysphoric disorder 

1)  CONTINUOUS DOSING 
a)  Premenstrual dysphoric disorder (PMDD) may be treated with sertraline either throughout th
dosing). For continuous dosing, sertraline should be started at 50 milligrams (mg) per day (morn
day. Dosage adjustments, if needed, should be made in 50 mg increments at the onset of each 

2)  LUTEAL PHASE DOSING 
a)  Premenstrual dysphoric disorder (PMDD) may be treated with sertraline either throughout th
dosing). For luteal phase dosing, sertraline should be started at 50 milligrams (mg) per day (mo
day. For doses higher than 50 mg, use a 50 mg/day titration step for three days at the beginning

 
1.3.1.A.1.g   Social phobia 

1)  The initial recommended dosage is 25 milligrams (mg) once daily, taken in the morning or evenin
still inadequate, the dosage may be increased at intervals of 1 week to a maximum of 200 mg/day (P

a)  DURATION OF THERAPY 
1)  Sertraline in doses of 50 to 200 milligrams per day was effective in the treatment of adu
trials. Dosages should be adjusted to the lowest effective dose and periodic determinations

1.3.1.A.2   MAXIMUM DOSE 
a)  Recommended maximum is 200 milligrams daily (Prod Info Zoloft(R), 2002). 

 
1.3.2   Dosage in Renal Failure 

A)  Sertraline Hydrochloride 
1)  In patients with renal impairment, dosage adjustment is NOT necessary. Sertraline is extensively metabol
Zoloft(R), 2002). 
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1.3.3   Dosage in Hepatic Insufficiency 
A)  Sertraline Hydrochloride 

1)  Sertraline is extensively metabolized in the liver. In patients with hepatic impairment or cirrhosis, a lower o
 
1.3.4   Dosage in Geriatric Patients 

A)  Sertraline Hydrochloride 
1)  Although no specific dosage adjustments have been recommended for sertraline use in geriatric patients, 
patients treated with a dose of 100 milligrams daily for 14 days. Steady-state clearance is achieved in 2-3 we
but not in females (Prod Info Zoloft(R), 2002). Since steady state may take longer to achieve in elderly, dose 

 
 1.4   Pediatric Dosage 

Normal Dosage 

Dosage in Hepatic Insufficiency 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Sertraline Hydrochloride 

 
1.4.1.A.1   Oral route 

 
1.4.1.A.1.a   Obsessive-compulsive disorder 

1)  The initial recommended dose is 25 milligrams (mg) once daily in children 6 to 12 years of age or
200 mg/day in clinical trials which established efficacy in the pediatric population; however, dosage a
may be administered in the morning or evening (Prod Info Zoloft(R), 2002). 
2)  Sertraline oral concentrate contains 20 milligrams/milliliter (mg/mL). Immediately before taking se
lemon/lime soda, lemonade, or orange juice. After mixing, a slight haze may appear; this is normal. T
contains dry natural rubber (Prod Info Zoloft(R), 2002). 

 
1.4.3   Dosage in Hepatic Insufficiency 

A)  Sertraline Hydrochloride 
1)  In patients with hepatic impairment, a lower or less frequent dosage interval should be used (Prod Info Zo

 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  Depression, regular release: 2 weeks (Reimherr et al, 1988). 
2)  Peak Response 

a)  Depression, regular release: 6 weeks (Amin et al, 1989a; Doogan & Caillard, 1988). 
 
 2.2   Drug Concentration Levels 

A)  Time to Peak Concentration 
1)  Oral, regular release: 4 to 8 hours (Prod Info Zoloft(R), 2002w; Doogan & Caillard, 1988; Saletu et al, 1986). 

a)  The Cmax after continuous administration of sertraline 200 mg/day was 165 ng/mL (children 6 to 12 years
b)  A study of 22 young (less than 45 years) and elderly (greater than 65 years) healthy male and female volu
and elderly groups after continuous administration of 200 mg for 21 days (Ronfeld et al, 1997). 
c)  The time of administration (morning versus evening) did NOT affect mean peak plasma sertraline concent
single doses of 100 mg. Although no specific recommendation can be made, it appears that sertraline may be
1997a). 
d)  A mean peak plasma sertraline concentration of 54.5 ng/mL was observed 4 hours after a single 100-milli
were 105.4 and 253.2 ng/mL, respectively, at 6 hours post-dosing (Saletu et al, 1986). 

B)  Area Under the Curve 
1)  2296 to 3107 ng-hr/mL (Prod Info Zoloft(R), 2002w). 

a)  The AUC was 3107 ng-hr/mL (children 6 to 12 years), 2296 ng-hr/mL (adolescents 13 to 17 years), and 25
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2002w). 
 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

Extracorporeal Elimination 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  Oral, regular release: complete (Prod Info Zoloft(R), 2002w; Doogan & Caillard, 1988). 

a)  Single dose bioavailability studies have shown that the tablets and oral solution are approximately eq
b)  The time of day of administration (morning versus evening) did NOT affect the area under the curve (
mean terminal elimination half-life, or mean elimination rate constant, in 22 healthy male volunteers who 
appears that sertraline may be administered in the morning or evening without bioavailability differences 

B)  Effects of Food 
1)  small (Prod Info Zoloft(R), 2002w). 

a)  For the tablet, food increased the mean peak plasma concentration by 25%, and it decreased the time
(Prod Info Zoloft(R), 2002w). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  99% (Doogan & Caillard, 1988). 
B)  Distribution Kinetics 

1)  Volume of Distribution 
a)  20 L/kg (Doogan & Caillard, 1988). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Liver, extensive (Prod Info Zoloft(R), 2002w). 

a)  Sertraline undergoes extensive first-pass metabolism (Prod Info Zoloft(R), 2002w). 
b)  Sertraline is primarily metabolized via N-demethylation to desmethylsertraline, which is weakly active
hydroxylated. The alpha-hydroxy ketone metabolite is excreted in the urine and feces (Doogan & Caillard

B)  Metabolites 
1)  Desmethylsertraline, weakly active (Doogan & Caillard, 1988). 
2)  Alcohol metabolites, inactive (Doogan & Caillard, 1988). 
3)  Oxime metabolites, inactive (Doogan & Caillard, 1988). 

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Excretion (%) 

a)  40% to 45% (Prod Info Zoloft(R), 2002w). 
2)  None of the dose is recovered as unchanged sertraline (Prod Info Zoloft(R), 2002w). The alpha-hydroxy k

B)  Other 
1)  OTHER EXCRETION 

a)  Feces, 40% to 45% (Prod Info Zoloft(R), 2002w). 
b)  About 12-14% of sertaline is found unchanged in the feces along with the alpha-hydroxy ketone meta

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  24 hours (Doogan & Caillard, 1988; Saletu et al, 1986). 
1)  The half-life after continuous administration of sertraline 200 mg/day was 26.2 hours (children 6 t
2002w). 
2)  A study of 22 young (less than 45 years) and elderly (greater than 65 years) healthy male and fe
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exhibited a 50% shorter half-life (mean 22 hours) compared to the other groups (32 to 36 hours) (Ro
3)  The time of day of administration (morning versus evening) did NOT affect mean terminal elimina
single doses of 100 mg (Ronfeld et al, 1997a). 

B)  Metabolites 
1)  Desmethylsertraline, 62 to 104 hours (Doogan & Caillard, 1988; Saletu et al, 1986; Prod Info Zoloft(R), 20

 
2.3.6   Extracorporeal Elimination 

A)  Hemodialysis 
1)  Dialyzable: No (Schwenk et al, 1995). 

a)  In 2 patients undergoing hemodialysis with a Baxter CA-110 hollow fiber dialysis filter, no sertraline w
the dialysis time was 4 and 3.63 hours for patient 1 and 2, respectively (Schwenk et al, 1995). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Sertraline Hydrochloride 

a)  Oral (Solution; Tablet) 
Suicidality and Antidepressant Drugs 
Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in child
(MDD) and other psychiatric disorders. Anyone considering the use of sertraline hydrochloride or any other a
need. Short-term studies did not show an increase in the risk of suicidality with antidepressants compared to 
compared to placebo in adults aged 65 and older. Depression and certain other psychiatric disorders are them
started on antidepressant therapy should be monitored appropriately and observed closely for clinical worsen
advised of the need for close observation and communication with the prescriber. Sertraline hydrochloride is 
disorder (OCD) (Prod Info ZOLOFT(R) concentrate, oral tablets, 2009). 

 
 3.1   Contraindications 

A)  Sertraline Hydrochloride 
1)  concomitant use of disulfiram (oral concentrate) (Prod Info ZOLOFT(R) concentrate, oral tablets, 2009) 
2)  concomitant use of monoamine oxidase inhibitors (MAOIs) or pimozide (Prod Info ZOLOFT(R) concentrate, or
3)  hypersensitivity to sertraline or any other component of the product (Prod Info ZOLOFT(R) concentrate, oral ta

 
 3.2   Precautions 

A)  Sertraline Hydrochloride 
1)  suicidal ideation and behavior or worsening depression; increased risk, particularly in children, adolescents, an
(Prod Info ZOLOFT(R) concentrate, oral tablets, 2009) 
2)  abnormal bleeding has been reported, including life-threatening hemorrhages (Prod Info ZOLOFT(R) concentr
3)  abrupt withdrawal; serious discontinuation symptoms have been reported (Prod Info ZOLOFT(R) concentrate, 
4)  bipolar disorder; increased risk of precipitation of a mixed/manic episode (Prod Info ZOLOFT(R) concentrate, o
5)  Concomitant use of NSAIDs, aspirin, warfarin, or other drugs that affect coagulation; monitoring recommended
tablets, 2009) 
6)  concomitant use of serotonergic drugs (serotonin precursors (tryptophan), SSRIs, serotonin-norepinephrine re
tablets, 2009) 
7)  conditions or diseases that may affect metabolism or hemodynamic response (Prod Info ZOLOFT(R) concentr
8)  latex allergy; oral concentrate dropper dispenser contains dry natural rubber (Prod Info ZOLOFT(R) concentrat
9)  liver disease or impairment; risk of drug toxicity; lower or less frequent dose may be required (Prod Info ZOLO
10)  mania, history; risk of activation of mania/hypomania (Prod Info ZOLOFT(R) concentrate, oral tablets, 2009) 
11)  seizures, history (Prod Info ZOLOFT(R) concentrate, oral tablets, 2009) 
12)  serotonin syndrome has been reported, including cases that are life-threatening or that resemble neuroleptic 
tablets, 2009) 
13)  use of sertraline within 14 days of MAOI discontinuation (Prod Info ZOLOFT(R) concentrate, oral tablets, 200
14)  use of MAOIs within 14 days after sertraline discontinuation (Prod Info ZOLOFT(R) concentrate, oral tablets, 
15)  volume-depleted, elderly, or concurrent diuretic therapy; hyponatremia, syndrome of inappropriate antidiuretic
concentrate, oral tablets, 2009) 
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 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Immunologic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

 
3.3.1.A   Sertraline Hydrochloride 

Angina 

Cardiac dysrhythmia 

Cardiovascular finding 

EKG finding 

Syncope 

 
3.3.1.A.1   Angina 

a)  Summary 
1)  CASE REPORT - A case report notes the occurrence angina along with shortness of breath and 
were severe enough to warrant hospitalization and withdrawal of treatment. Authors postulate that in
vasoconstriction. This results from the inability of the endothelium to produce sufficient endothelium-
al, 1997). 

b)  LITERATURE REPORTS 
1)  An 81-year-old woman developed nausea and severe, crushing, retrosternal chest pain with shor
milligrams. The pain worsened over the subsequent 2 hours and required hospitalization. The cardio
were also normal. The electrocardiogram revealed normal sinus rhythm with nonspecific ST-T wave 
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acetylsalicylic acid, intravenous (IV) heparin, IV nitroglycerin, and diltiazem; sertraline was stopped. 
coronary artery and circumflex artery, respectively. Although it is difficult to attribute angina to sertra
atherosclerotic coronary arteries causes vasoconstriction. This results from the inability of the endot
vasoconstriction caused by serotonin (Sunderji et al, 1997). 

 
3.3.1.A.2   Cardiac dysrhythmia 

a)  Summary 
1)  In postmarketing evaluation, AV BLOCK and VENTRICULAR TACHYCARDIA, including TORSA
sertraline (Prod Info Zoloft(R), 2002). 

 
3.3.1.A.3   Cardiovascular finding 

a)  Summary 
1)  Sertraline has been associated with PALPITATIONS, CHEST PAIN, HYPERTENSION, HYPOTE

b)  Arrhythmias, palpitations, electrocardiogram changes, chest pain, hypertension, hypotension, edema
c)  In a large cohort study including 481,744 persons and 1487 cases of SUDDEN CARDIAC DEATH oc
associated with an increased risk of sudden cardiac death (rate ratio, 0.95; 95% CI, 0.42 to 2.15). In cont
equivalent) had a 41% increased rate of sudden cardiac death (rate ratio, 1.41; 95% CI, 1.02 to 1.95) (Ra

 
3.3.1.A.4   EKG finding 

a)  Summary 
1)  Electrocardiographic abnormalities were noted in 2 of 8 patients taking sertraline, 200 milligrams
clinically significant Q-T INTERVAL PROLONGATION. Additional data are necessary to establish a 

 
3.3.1.A.5   Syncope 

a)  Three patients with neurally mediated syncope, which was exacerbated following the use of sertraline
 
3.3.2   Dermatologic Effects 

 
3.3.2.A   Sertraline Hydrochloride 

Dermatological finding 

Night sweats 

Stevens-Johnson syndrome 

 
3.3.2.A.1   Dermatological finding 

a)  Summary 
1)  Infrequently, RASH, ACNE, PRURITUS, ALOPECIA, DERMATITIS, and PHOTOSENSITIVITY R

b)  Infrequently, rash, acne, pruritus, alopecia, dermatitis, and photosensitivity reaction have been assoc
have also been noted. 

 
3.3.2.A.2   Night sweats 

a)  Summary 
1)  CASE REPORT - Progressively worse night sweats developed in a young woman treated with se
with progressive worsening of night sweats. The patient stopped sertraline abruptly and noted resolu
noted mild daytime sweating. After switching sertraline to fluoxetine, she had no further episodes of 

 
3.3.2.A.3   Stevens-Johnson syndrome 

a)  Summary 
1)  CASE REPORT - A 96-year-old woman developed cutaneous and mucosal eruptions 3 weeks af
atypical flat lesions were found on the face, trunk, and proximal limbs. Painful, oral erosions and con
days after sertraline and arginine chlorhydrate were stopped, the skin lesions disappeared. The auth
distribution, atypical flat appearance, and total necrolysis of the epidermis. Other medications or dise

 
3.3.3   Endocrine/Metabolic Effects 

 
3.3.3.A   Sertraline Hydrochloride 

Decreased uric acid level 

Disorder of fluid AND/OR electrolyte 

Endocrine finding 
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Galactorrhea 

Gynecomastia 

Hyperglycemia 

Hyponatremia 

Hypothyroidism 

Metabolic finding 

Syndrome of inappropriate antidiuretic hormone secretion 

 
3.3.3.A.1   Decreased uric acid level 

a)  Summary 
1)  A small decrease in serum uric acid (7%) has been occasionally associated with sertraline therap

 
3.3.3.A.2   Disorder of fluid AND/OR electrolyte 

a)  Hyponatremia, which in some cases may be related to syndrome of inappropriate antidiuretic hormon
 
3.3.3.A.3   Endocrine finding 

a)  A small decrease in serum uric acid has been occasionally associated with therapeutic sertraline use
reported. Syndrome of inappropriate antidiuretic hormone (SIADH) has also been reported in patients of 

 
3.3.3.A.4   Galactorrhea 

a)  Summary 
1)  Sertraline therapy has been associated with galactorrhea. The probable mechanism for SSRI-ind
stimulation of postsynaptic serotonin receptors in the hypothalamus or presynaptic serotonin recepto

b)  LITERATURE REPORTS 
1)  Galactorrhea associated with sertraline was reported in a 37-year-old woman with a 1-year histor
intolerable nausea developed, she was switched to sertraline 50 mg daily. After 2 weeks, the dosage
beginning treatment. Sertraline was discontinued, and lactation ceased 21 days later. She was rece
Stahl, 1993). Sixteen anecdotal cases of galactorrhea associated with sertraline have been reported
have been reported in approximately 36 patients (Pers Comm, 1994). 

 
3.3.3.A.5   Gynecomastia 

a)  Summary 
1)  Gynecomastia has been reported with sertraline use (Prod Info Zoloft(R), 2002). BREAST PAIN, 

 
3.3.3.A.6   Hyperglycemia 

a)  Summary 
1)  Hyperglycemia was reported following the administration of sertraline for the treatment of depres
Following the initiation of sertraline (12.5 milligrams (mg)/day, titrated weekly to 50 mg/day), the wom
116.3 mg/deciliter (dL) to 180.3 mg/dL. Laboratory studies revealed an increase in fasting serum glu
treatment. During sertraline therapy, the patient lost 4 pounds and reported a reduction in carbohydr

 
3.3.3.A.7   Hyponatremia 

a)  Summary 
1)  The use of sertraline by elderly patients has been associated with cases of clinically significant hy
antidiuretic hormone secretion (SIADH) has also been reported following therapy. This effect has be
frequently in patients over 65 years of age (Pecora et al, 1997)(Jackson et al, 1995; Leung & Remic
Resch, 1995). 

b)  Incidence: rare 
 
3.3.3.A.8   Hypothyroidism 

a)  Summary 
1)  Patients with thyroid disease who are also receiving treatment for depression should have thyroid
levels and small increases in serum thyrotropin levels after starting treatment with sertraline and oth

 
3.3.3.A.9   Metabolic finding 

a)  Summary 
1)  HYPOGLYCEMIA, or HYPERCHOLESTEROLEMIA, and HYPERTRIGLYCERIDEMIA have bee
DECREASED WEIGHT was also reported in at least 2% of pediatric patients during clinical trials of 
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b)  Weight loss, hypoglycemia, hypercholesterolemia, hyperglycemia, and hypertriglyceridemia has occu
 
3.3.3.A.10   Syndrome of inappropriate antidiuretic hormone secretion 

a)  Summary 
1)  Sertraline has been associated with syndrome of inappropriate antidiuretic hormone secretion (S
occurs between 3 days and 4 month after beginning therapy (Woo & Smythe, 1997; Bradley et al, 19

b)  LITERATURE REPORTS 
1)  Of the 25 case reports of selective serotonin reuptake inhibitor (SSRI)-induced SYNDROME OF 
published, the majority occurred in patients over 70 years of age. Based on published reports, the on
included confusion, lethargy, dizziness, fatigue, anorexia, delirium, and abdominal pain. Abnormal la
(milliosmole/liter) mOsm/L; range 214 to 272 mOsm/L), decreased serum sodium concentration (me
(median 392.5 mOsm/L; 229 to 613 mOsm/L). In all but 1 case, the selective serotonin reuptake inh
patient was also treated with sodium chloride 3%. Patients in their fifties generally recovered in 2 to 
the 6 patients rechallenged with an SSRI, 3 developed a decrease in serum sodium consistent with 
adequately report symptoms, laboratory results, and exclusion of other causes making it difficult to a
2)  Three days after starting sertraline 50 milligrams daily, a 78-year-old woman was diagnosed with
encephalopathic and had myoclonus. Her serum sodium decreased from 136 milliequivalents/liter (m
125 mEq/L and 474 milliosmoles/kilogram (mOsm/kg), respectively, compared to a plasma osmolalit
mL of sodium chloride 3%, (3) restricting fluid intake to 1000 mL/day, and (4) initiating demeclocyclin
sodium returned to 138 mEq/L within 3 days. Other drugs and medical conditions were considered u
reported although symptoms occurred later, after 5 days and 4 months; discontinuation of sertraline 
1996). 

 
3.3.4   Gastrointestinal Effects 

 
3.3.4.A   Sertraline Hydrochloride 

Gastrointestinal hemorrhage 

Gastrointestinal tract finding 

Grinding teeth 

Nausea and vomiting 

Pancreatitis 

Xerostomia 

 
3.3.4.A.1   Gastrointestinal hemorrhage 

See Drug Consult reference: CONCOMITANT USE OF SSRIs AND NSAIDs - INCREASED RISK OF GA
 
3.3.4.A.2   Gastrointestinal tract finding 

a)  Summary 
1)  During placebo-controlled clinical trials, the following were reported in adults at an incidence grea
FLATULENCE (Prod Info Zoloft(R), 2002). Infrequently, sertraline has been reported to cause INDIG

b)  Infrequently, sertraline has been reported to cause diarrhea, indigestion, dry mouth, abdominal pain, 
flatulence, nausea and vomiting have occurred more frequently. Minimal weight loss (mean 1-2 pounds) 

 
3.3.4.A.3   Grinding teeth 

a)  Sertraline-induced bruxism has occurred after exposure to daily doses ranging from 6.25 to 150 mg, w
Stanziani, 1993). Dose reduction from 25 mg/day to 6.25 mg/day failed to relieve symptoms in one 36-ye
with longstanding anxiety disorder and depression had her 100 mg/day sertraline discontinued, with an 1
patient's mood deteriorated. Replacement of paroxetine with fluvoxamine (dosage not reported) resulted 
failed to alleviate her bruxism (Fitzgerald & Healy, 1995). 

 
3.3.4.A.4   Nausea and vomiting 

a)  Summary 
1)  During placebo-controlled clinical trials, nausea, and vomiting were reported in adults with sertral
vomiting were noted 4 to 6 hours after single doses of 100 milligrams in one study, and were reporte

b)  LITERATURE REPORTS 
1)  The selective serotonin reuptake inhibitors (SSRIs) produce nausea and vomiting in 20% to 25%
decreases or resolves over approximately 3 weeks. However, in others, reduction of the dose or disc
for a few weeks may facilitate continued treatment with the SSRI. Limited data suggest that ondanse
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with careful monitoring for arrhythmias may be more cost effective than ondansetron. The proposed 
the chemoreceptor trigger zone and area postrema in the brainstem, the primary areas within the bra

 
3.3.4.A.5   Pancreatitis 

a)  Summary 
1)  Pancreatitis has been temporally associated with the use of sertraline (Prod Info Zoloft(R), 2002)

 
3.3.4.A.6   Xerostomia 

a)  Summary 
1)  Several studies have reported XEROSTOMIA as an occasional adverse effect of sertraline in the

 
3.3.5   Hematologic Effects 

 
3.3.5.A   Sertraline Hydrochloride 

Disorder of hemostatic system 

Hematology finding 

 
3.3.5.A.1   Disorder of hemostatic system 

a)  Summary 
1)  Rare occurrences (incidence less than 0.1%) of BRUISING, ECCHYMOSES, EPISTAXIS, PROL
therapy. The majority of cases have been reported in patients taking fluoxetine but case reports are 

b)  LITERATURE REPORTS 
1)  INCIDENCE 

a)  Rare (incidence less than 0.1%). The majority of cases have been reported in patients taking
(Berk & Jacobson, 1998). 

2)  OUTCOME 
a)  Mild (treatment continued with/without other management) (Berk & Jacobson, 1998). 

3)  ASSOCIATED SYMPTOMS 
a)  Symptoms include: bruising, ecchymoses, epistaxis, prolonged bleeding time, rectal bleeding

4)  CLINICAL MANAGEMENT 
a)  PHARMACOLOGIC - For minor bleeding diatheses (ie, bruising), treatment is usually unnec
clinically significant, occurs with other underlying medical illnesses, or fails to improve with time

5)  PREDISPOSING RISK FACTORS 
a)  DOSE-RELATED 

1)  Yes. Many cases have occurred in patients taking doses at the higher end of the dose r
b)  DISEASE STATES 

1)  Yes. More common in patients with underlying diseases; 1 case occurred in a patient w
6)  PROBABLE MECHANISM 

a)  PHARMACOLOGIC (extension of the expected effects of the drug). Selective serotonin reup
storage of serotonin is observed. Serotonin-mediated platelet aggregation may be decreased (B

7)  DOCUMENTATION QUALITY 
a)  Fair 

8)  CASE REPORT 
a)  A case of prolonged bleeding time associated with ecchymoses and normal prothrombin and
resolved spontaneously with drug cessation (Calhoun & Calhoun, 1996a). 

 
3.3.5.A.2   Hematology finding 

a)  Summary 
1)  AGRANULOCYTOSIS, APLASTIC ANEMIA, and THROMBOCYTOPENIA have been reported a

b)  Sertraline therapy has been associated with bruising, ecchymoses, epistaxis, prolonged bleeding time
thrombocytopenia. Rare cases of impaired platelet aggregation have been reported. 
c)  Purpura has been reported in at least 2% of pediatric patients treated with sertraline (Prod Info Zoloft(

 
3.3.6   Hepatic Effects 

 
3.3.6.A   Sertraline Hydrochloride 

Increased liver enzymes 

Liver failure 

Liver finding 
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3.3.6.A.1   Increased liver enzymes 

a)  Summary 
1)  Asymptomatic elevations in serum transaminases have been reported within the first 9 weeks of 
(Prod Info Zoloft(R), 2002). 

 
3.3.6.A.2   Liver failure 

a)  Summary 
1)  Liver failure has been temporally associated with the use of sertraline (Prod Info Zoloft(R), 2002)

 
3.3.6.A.3   Liver finding 

a)  Elevated liver enzymes and liver failure have been noted occasionally with therapeutic sertraline use.
 
3.3.7   Immunologic Effects 

 
3.3.7.A   Sertraline Hydrochloride 

 
3.3.7.A.1   Anaphylaxis 

a)  Summary 
1)  In postmarketing surveillance, ANAPHYLACTOID REACTIONS have been associated with use o

 
3.3.8   Musculoskeletal Effects 

 
3.3.8.A   Sertraline Hydrochloride 

Arthralgia 

Fracture of bone 

Fracture of bone, Nonvertebral 

Muscle weakness 

Myalgia 

Summary 

 
3.3.8.A.1   Arthralgia 

a)  Incidence: 0.1% to 1% (Prod Info ZOLOFT(R) concentrate, oral tablets, 2009) 
b)  Arthralgia was reported in 0.1 to 1% of over 4000 adult patients exposed to multiple doses of sertralin
concentrate, oral tablets, 2009). 

 
3.3.8.A.2   Fracture of bone 

a)  In a case-control study including fracture cases (n=124,655) during the year 2000 and age- and gend
participants who were using an average standard daily dose of sertraline (adjusted odds ratio (OR), 1.25
use was associated with an increased risk of hip fracture (adjusted OR, 1.76; 95% CI, 1.52 to 2.03), forea
1.74; CI, 1.26 to 2.41) (Vestergaard et al, 2008) 
b)  In a population-based, randomly selected, prospective cohort study adjusted for potential covariates, 
years of age and older who used daily SSRIs (n=137; mean age of 65.1 years), including sertraline, com
use was associated with a significant 2.1-fold increased risk of fragility fracture (95% confidence interval 
fragility fracture (95% CI, 1.1 to 2.1). Daily SSRI users who were recurrent (ie, treated with SSRIs at base
(95% CI, 1.1 to 4.0). Fractures were reported at the following sites: forearm (40%), ankle and foot (21%),
or fingers (Richards et al, 2007). 

 
3.3.8.A.3   Fracture of bone, Nonvertebral 

a)  In a prospective, population-based, cohort study (n=7983) with a mean follow-up of 8.4 years, there w
age (mean age of 77.5 years) who were currently using an SSRI (citalopram, escitalopram, fluoxetine, flu
antidepressants. Current SSRI use was associated with an increased risk of nonvertebral fracture (adjus
antidepressant use. Current SSRI use was also associated with an increased risk of nonvertebral fractur
(n=1217). In addition, duration of SSRI use showed a 9% increase in fracture risk per extra month on an 
humerus, and pelvis were reported (Ziere et al, 2008). 

 
3.3.8.A.4   Muscle weakness 

a)  Incidence: 0.1% to 1% (Prod Info ZOLOFT(R) concentrate, oral tablets, 2009) 
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b)  Muscle weakness was reported in 0.1 to 1% of over 4000 adult patients exposed to multiple doses of 
(R) concentrate, oral tablets, 2009). 

 
3.3.8.A.5   Myalgia 

a)  Incidence: 1% or greater (Prod Info ZOLOFT(R) concentrate, oral tablets, 2009) 
b)  Myalgia was reported in at least 1% of over 4000 adult patients exposed to multiple doses of sertralin
concentrate, oral tablets, 2009). 

 
3.3.8.A.6   Summary 

a)  Sertraline has been frequently associated with myalgia, and infrequently associated with arthralgia an
was associated with an increased risk of hip, forearm, and spine fracture in a case-controlled study (Vest
prospective cohort study of SSRIs, including sertraline (Richards et al, 2007). An increased risk of nonve
paroxetine, in adult participants older than 55 years of age (Ziere et al, 2008). 

 
3.3.9   Neurologic Effects 

Sertraline 

Sertraline Hydrochloride 

 
3.3.9.A   Sertraline 

 
3.3.9.A.1   Seizure 

See Drug Consult reference: COMPARATIVE INCIDENCE OF SEIZURES FROM ANTIDEPRESSANTS
 
3.3.9.B   Sertraline Hydrochloride 

Agitation 

Cognitive function finding 

Dizziness 

Dystonia 

Dystonia, Mandibular 

Extrapyramidal sign 

Headache 

Hyperactive behavior 

Impaired psychomotor performance 

Insomnia 

Parkinsonism 

Restless legs syndrome 

Seizure 

Sleep walking disorder 

Somnolence 

Summary 
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Tic 

Tremor 

 
3.3.9.B.1   Agitation 

a)  Agitation is one of the most frequently reported adverse effects of sertraline (incidence greater than 5
 
3.3.9.B.2   Cognitive function finding 

a)  Summary 
1)  Increases in objective measurements of alertness were observed with sertraline in doses of 50, 7
(critical flicker fusion and choice reaction time tests) were performed on 10 patients after single dose
7.5 hours post-dosing. However, subjective drowsiness was reported with these doses (Hindmarch &

 
3.3.9.B.3   Dizziness 

a)  Dizziness is one the most frequently reported adverse effects of sertraline (incidence greater than 5%
 
3.3.9.B.4   Dystonia 

a)  Incidence: rare (Prod Info Zoloft(R), 2002) 
b)  Sertraline has been infrequently associated with muscle dystonia (Prod Info Zoloft(R), 2002). 

 
3.3.9.B.5   Dystonia, Mandibular 

a)  Summary 
1)  Mandibular dystonia has been noted in several case reports during therapeutic sertraline use. W
abatement. Patients on multiple drug therapies should be carefully monitored for interactions or pote
1996b). 

b)  LITERATURE REPORTS 
1)  "Sneering" movements developed in the upper mouth area 7.5 months after sertraline was initiate
painful pulling sensation of the upper lip. Other dyskinesias or tics were not identified. Symptoms res
reappearance of the sneering movement 24 hours later. Two days after stopping sertraline, the abno
after identification of this movement disorder (Stanislav & Childs, 1999). 
2)  A case of mandibular dystonia was reported two days after the addition of metoclopramide 10 mi
months with sertraline 100 mg/day (Wilks, 1998b). 
3)  In a case report, DYSTONIA was reported in a 24-year-old man treated for posttraumatic stress d
then this dose was increased to 50 mg. Three days after starting the higher dosages, he presented t
jaw stiffness and feeling as if his face was "frozen." The symptoms were relieved by administration o
was noted over a year later after he began treatment with sertraline 25 mg, which was increased to 
common to both drugs, possibly associated with enhancement of serotonergic neurotransmission th
4)  A 22-year-old woman developed mandibular dystonia characterized by periauricular pain, jaw tig
(mg) daily. Symptoms were relieved by diphenhydramine 50 mg. A third dose of sertraline was admi
taking metoclopramide 15 mg four times daily for gastroesophageal reflux which had caused no adv
effect of sertraline and metoclopramide resulting in dystonia. This case is intended to alert clinicians
(Christensen & Byerly, 1996b). 
5)  TORTICOLLIS and JAW STIFFNESS responsive to treatment with diphenhydramine, and akathi

 
3.3.9.B.6   Extrapyramidal sign 

a)  Summary 
1)  Extrapyramidal reactions (EPRs) including acute DYSTONIC REACTIONS, NEUROLEPTIC MAL
selective serotonin reuptake inhibitors (SSRI). The majority of case reports involve fluoxetine; howev

b)  LITERATURE REPORTS 
1)  Extrapyramidal reactions occurred more frequently in women (about 75%) possibly due to more f
reports, the dose of the SSRI was increased to the maximum recommended dose within 7 days or n
during the second to fourth week of treatment. Possible mechanisms by which SSRIs cause Extrapy
activity resulting in clinically significant effects; and (2) Concurrent use of an SSRI and antipsychotic
combination of the two (Caley, 1997). 
2)  TREATMENT - The majority of extrapyramidal reactions (EPRs) occur within the first few days to
during the first 4 weeks of treatment with selective serotonin reuptake inhibitors (SSRIs) and periodic
stopping the SSRI (Caley, 1997; Gill et al, 1997). In a limited number of case reports, propranolol an
to 90 milligrams (mg) daily, and the dose of clonazepam was 1.5 mg daily (Gill et al, 1997). In single
trihexyphenidyl or diphenhydramine 50 mg. Parkinsonism characterized by increasing rigidity and tre
a neuroleptic agent. In all cases, symptoms disappeared after reducing the dose or stopping the SS
spontaneously over days to weeks after the SSRI is stopped (Gill et al, 1997). 

 
3.3.9.B.7   Headache 

a)  Headache is one of the most frequently reported adverse effects of sertraline (incidence greater than 
 
3.3.9.B.8   Hyperactive behavior 
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a)  Hyperkinesia has been reported in at least 2% of pediatric patients treated with sertraline (Prod Info Z
 
3.3.9.B.9   Impaired psychomotor performance 

a)  Summary 
1)  Subjective drowsiness was reported with sertraline in a study testing psychomotor function, but th
chart review, nursing home patients treated with fluoxetine and other selective serotonin-reuptake in
risk of falls compared to patients who are not on antidepressants (Thapa et al, 1998). 

b)  LITERATURE REPORTS 
1)  A retrospective chart review of 2428 nursing home residents treated with antidepressants assess
were then compared to those not treated (n=847). Antidepressant treatment included tricyclic antide
treated patients was higher than that for patients who were not treated, both before and after the init
or related conditions are at a greater risk of falls than those without such conditions. Patients on TCA
(CI), 1.8 to 2.2). The SSRIs had a adjusted rate ratio of 1.8 (1.6 to 2, p=0.001) and trazodone had a 
among medications of the same class. It was, however, noted that patients receiving a dose of 20 m
significant increase in the incidence of falls than those receiving lower doses (Thapa et al, 1998). 
2)  The acute effects of single doses of sertraline 100 milligrams (mg), amitriptyline 50 mg, and place
double-blind, placebo-controlled crossover study. While performance was clearly impaired by amitrip
objective measures of alertness. Although subjective DROWSINESS was reported with both drugs, 

 
3.3.9.B.10   Insomnia 

a)  Insomnia is one of the most frequently reported adverse effects of sertraline (incidence greater than 5
 
3.3.9.B.11   Parkinsonism 

a)  Summary 
1)  CASE REPORT - A case report notes the development of parkinsonism with symptoms of pill-rol
two weeks after his sertraline dose was increased. A rapid decrease of the dose resolved symptoms
Parkinsonism; therefore, the authors attribute the reaction to sertraline although no rechallenge at a 

b)  LITERATURE REPORTS 
1)  Two weeks after the dose of sertraline was increased to 150 milligram (mg) daily, a 90-year-old m
bradykinesia, and festinating gait; he fell twice. The dose of sertraline was rapidly tapered to 50 mg/d
sertraline, mental and neurologic examination was normal. The only other medical conditions were s
treated with furosemide and enalapril. In this case, other medical conditions and medications were n
sertraline although rechallenge with the higher dose was not performed (Schechter & Nunes, 1997).

 
3.3.9.B.12   Restless legs syndrome 

a)  In a prospective, naturalistic study of patients (median age, 46 years; range, 18 to 87 years) treated w
syndrome (RLS) or worsening of preexisting RLS as a side effect related to treatment. Antidepressants in
duloxetine, reboxetine, and mirtazapine. Mirtazapine led to a marked decline of RLS in 28% of subjects c
symptoms (newly occurred or deteriorated) at the rate of 5% to 10%. Subjects stated symptoms occurred

 
3.3.9.B.13   Seizure 

a)  Summary 
1)  CASE REPORT - A 34-year-old woman had a severe TONIC-CLONIC SEIZURE when her sertra
depression. Initial computerized tomography (CT) head scan and electroencephalogram (EEG) were
consistent with a postictal disturbance rather than epilepsy. Sertraline was switched to citalopram, a
predisposing risk factors for seizures such as previous seizures or sedative or alcohol abuse. For mo
patient (Saraf & Schrader, 1999). 

b)  Incidence: rare 
 
3.3.9.B.14   Sleep walking disorder 

a)  Summary 
1)  CASE REPORT - A 34-year-old HIV-positive woman developed somnambulism while being treat
milligram (mg) daily dose of paroxetine was gradually increased over 2 weeks to 20 mg daily. Three
according to witnesses. The somnambulism disappeared completely 1 week after the daily dose wa
increasing the dose to 20 mg/day, the sleepwalking reappeared. Paroxetine was discontinued and s
100 mg/day, she again began to sleepwalk. Her symptoms of depression and anxiety improved at th
(Alao et al, 1999). 

 
3.3.9.B.15   Somnolence 

a)  Somnolence is one of the most frequently reported adverse effects of sertraline (incidence greater tha
 
3.3.9.B.16   Summary 

a)  Some of the most frequently reported adverse effects of sertraline are insomnia, headache, dizziness
in 0.4% of patients during clinical studies. Extrapyramidal reactions (EPRs) including acute dystonic reac
been associated with therapeutic use. Nursing home patients have an increased risk of falls compared to

 
3.3.9.B.17   Tic 

a)  Exacerbation of TICS in a patient with Tourette's Syndrome that responded to cessation of sertraline 

Page 15 of 112MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.31, page 15

Case 3:09-cv-00080-TMB     Document 78-35      Filed 03/24/2010     Page 92 of 189



 
3.3.9.B.18   Tremor 

a)  Tremor is one of the most frequently reported adverse effects of sertraline (incidence greater than 5%
 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Sertraline Hydrochloride 

Eye / vision finding 

Oculogyric crisis 

 
3.3.10.A.1   Eye / vision finding 

a)  Summary 
1)  XEROPHTHALMIA, or DIPLOPIA, PHOTOPHOBIA, accommodation changes and CONJUNCTIV
evaluation, OPTIC NEURITIS and CATARACTS have been temporally associated with use of sertra

b)  Rare reports of xerophthalmia, diplopia, photophobia, anterior chamber eye hemorrhage, accommoda
neuritis and cataracts have also been reported. 

 
3.3.10.A.2   Oculogyric crisis 

a)  Summary 
1)  In postmarketing evaluation, oculogyric crisis has been temporally associated with use of sertrali

 
3.3.12   Psychiatric Effects 

 
3.3.12.A   Sertraline Hydrochloride 

Depression, exacerbation 

Hypomania 

Psychiatric sign or symptom 

Suicidal thoughts 

 
3.3.12.A.1   Depression, exacerbation 

a)  Incidence: rare 
b)  Adult and pediatric patients who experience symptoms of anxiety, agitation, panic attacks, insomnia, 
hypomania, or mania may be at risk of worsening of their depression. This same concern applies to treat
observed, therapy should be reevaluated and it may be necessary to discontinue medications when sym
(Anon, 2004). 

 
3.3.12.A.2   Hypomania 

a)  Summary 
1)  Two cases of hypomania were reported; one occurred after 5 weeks of sertraline 200 milligrams 
discontinuation of sertraline and treatment with short-term clonazepam or lithium (Laporta et al, 1987

b)  Incidence: rare 
 
3.3.12.A.3   Psychiatric sign or symptom 

a)  Summary 
1)  Abnormal dreams, AGGRESSIVE BEHAVIOR, delusions, HALLUCINATIONS, EMOTIONAL LAB
Info Zoloft(R), 2002; Reimherr et al, 1988b). 
2)  Aggressive reactions have been reported in at least 2% of pediatric patients treated with sertralin

b)  Abnormal dreams, agitation, aggressive behavior, delusions, hallucinations, emotional lability, parano
associated with sertraline therapy. 
c)  LITERATURE REPORTS 

1)  Complex, colorful visual hallucinations have been reported less than 3 weeks after initiation of se
seconds after awakening and resolved following discontinuation of sertraline (Bourgeois et al, 1998)

 
3.3.12.A.4   Suicidal thoughts 

a)  Summary 
1)  Adult and pediatric patients being treated with antidepressants for major depressive disorder who
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(aggressiveness), impulsivity, akathisia (psychomotor restlessness), hypomania, or mania may be a
treating patients with other psychiatric and nonpsychiatric disorders. If these symptoms are observed
when symptoms are severe, sudden in onset, or were not part of the patient's initial symptoms. Patie
this drug (Anon, 2004; Anon, 2004). 
2)  A causal role for antidepressants in inducing suicidality has been established in pediatric patients
this risk with the clinical need. In pooled analyses of 24 short-term, placebo-controlled trials of nine a
mirtazapine, nefazodone, and venlafaxine extended-release) including over 4400 pediatric patients w
disorders, a greater risk of suicidal behavior or ideation during the first few months of therapy was de
respectively). The risk of suicidality was most consistently observed in the trials that included patient
psychiatric indications, such as obsessive compulsive disorder and social anxiety disorder. No suicid
several months) in pediatric patients is not known. It is also unknown whether this risk extends to ad

b)  Incidence: rare 
 
3.3.13   Renal Effects 

 
3.3.13.A   Sertraline Hydrochloride 

Renal failure 

Urinary incontinence 

Urinary tract infectious disease 

Urogenital finding 

 
3.3.13.A.1   Renal failure 

a)  Summary 
1)  Acute renal failure has been reported in temporal association with use of sertraline (Prod Info Zo

 
3.3.13.A.2   Urinary incontinence 

a)  Urinary incontinence has been reported in at least 2% of pediatric patients treated with sertraline (Pro
 
3.3.13.A.3   Urinary tract infectious disease 

a)  Summary 
1)  In placebo-controlled clinical trials with geriatric patients, the incidence of urinary tract infections a
placebo (Anon, 2001). 

 
3.3.13.A.4   Urogenital finding 

a)  Infrequent reports of dysmenorrhea, intermenstrual bleeding, amenorrhea, leukorrhea, and atrophic v
failure have occasionally been associated with sertraline therapy. Male sexual dysfunction and priapism 

 
3.3.14   Reproductive Effects 

Sertraline 

Sertraline Hydrochloride 

 
3.3.14.A   Sertraline 

 
3.3.14.A.1   Sexual dysfunction 

See Drug Consult reference: DRUG-INDUCED SEXUAL DYSFUNCTION 
See Drug Consult reference: SELECTIVE SEROTONIN REUPTAKE INHIBITOR-INDUCED SEXUAL DY

 
3.3.14.B   Sertraline Hydrochloride 

Disorder of menstruation 

Priapism 

Sexual dysfunction 
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3.3.14.B.1   Disorder of menstruation 

a)  Summary 
1)  Sertraline may cause infrequent DYSMENORRHEA, INTERMENSTRUAL BLEEDING, AMENOR

 
3.3.14.B.2   Priapism 

a)  Summary 
1)  Therapeutic use of sertraline has resulted in rare case occurrence of priapism. The Adverse Eve
46 reports of priapism associated with sertraline (Rand, 1998) One case report noted a 47-year-old 
resolution occurred after tapering the patient off sertraline. The patient was started on nefazodone tr

b)  LITERATURE REPORTS 
1)  INCIDENCE 

a)  Rare (incidence less than 0.1%). The Adverse Events Reporting System maintained by the U
sertraline (Rand, 1998). 

2)  OUTCOME 
a)  Severe (hospitalization required for treatment) (Rand, 1998). 

3)  ASSOCIATED SYMPTOMS 
a)  Pain. 

4)  ONSET/DURATION 
a)  DURATION OF SYMPTOMS (with treatment) 

1)  Several weeks (1 case) (Rand, 1998). 
5)  CLINICAL MANAGEMENT 

a)  PHARMACOLOGIC 
1)  Initial treatment consisted of repeated intracorporeal injection of methoxamine which wa
cavernosa and a Winter's shunt procedure which was partially effective. After several week
(Rand, 1998). 

6)  PROBABLE MECHANISM 
a)  Pharmacologic (extension of the expected effects of a drug). 

1)  The proposed mechanism for this adverse effect is alpha- 1-adrenergic blockade. Amon
alpha-1-adrenergic activity (Rand, 1998). 

7)  DOCUMENTATION QUALITY 
a)  Poor. 

8)  CASE REPORT 
a)  A 47-year-old man treated with sertraline 200 milligram (mg)/day and dextroamphetamine 10
several brief episodes over the past month. He came to the emergency department (ED) due to
injection of methoxamine appeared effective; however, he returned to the ED and was admitted
with injection of dilute epinephrine and a Winter's shunt procedure. At follow-up, several weeks 
was started on nefazodone (Rand, 1998). 

 
3.3.14.B.3   Sexual dysfunction 

a)  Summary 
1)  During clinical trials, DELAYED EJACULATION (14%) and DECREASED LIBIDO (6%) were repo
& Caillard, 1988c). 
2)  .FMI DC9691 

 
3.3.15   Respiratory Effects 

 
3.3.15.A   Sertraline Hydrochloride 

Pulmonary hypertension 

Respiratory finding 

 
3.3.15.A.1   Pulmonary hypertension 

a)  Summary 
1)  Pulmonary hypertension has been temporally associated with the use of sertraline (Prod Info Zol

 
3.3.15.A.2   Respiratory finding 

a)  Summary 
1)  BRONCHOSPASM, DYSPNEA, and COUGH have occasionally been associated with sertraline 

b)  Occasional bronchospasm, dyspnea, and cough have been noted with sertraline therapy. Temporary 
c)  Sinusitis and epistaxis have been reported in at least 2% of pediatric patients treated with sertraline (P

 
3.3.16   Other 
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Sertraline 

Sertraline Hydrochloride 

 
3.3.16.A   Sertraline 

 
3.3.16.A.1   Drug withdrawal 

See Drug Consult reference: WITHDRAWAL SYNDROME OF SELECTIVE SEROTONIN REUPTAKE IN
 
3.3.16.B   Sertraline Hydrochloride 

Drug dependence 

Drug withdrawal 

Fatigue 

Fever 

Serotonin syndrome 

 
3.3.16.B.1   Drug dependence 

a)  Summary 
1)  In a placebo-controlled study designed to assess abuse potential, patients treated with sertraline 

 
3.3.16.B.2   Drug withdrawal 

a)  Summary 
1)  Premarketing studies did not report withdrawal reaction to sertraline (Prod Info Zoloft(R), 2002). H
sertraline therapy. Symptoms have included: fatigue, nausea, abdominal cramps, diarrhea, shortnes
tinnitus, ataxia, abnormal sensations ("electric shocks", skin tingling sensations, and involuntary mov
reinstatement of sertraline therapy (Wolfe, 1997; Zajecka et al, 1997; Leiter et al, 1995; Louie et al, 1

b)  LITERATURE REPORTS 
1)  PEDIATRIC 

a)  On the fourth day, following the abrupt discontinuation of sertraline (200 milligrams (mg) per 
tremor, irritability, and insomnia. The patient was treated with paroxetine 20 mg/day (sertraline w
resolved within 30 hours (Diler & Avci, 2002). 
b)  Withdrawal symptoms in a neonate after maternal sertraline therapy has been reported. Sym
enhanced startle reaction. The child had been well until one day postpartum and symptoms res
Laidlaw, 1995). 

 
3.3.16.B.3   Fatigue 

a)  Fatigue is one of the most frequently reported adverse effects of sertraline (incidence greater than 5%
 
3.3.16.B.4   Fever 

a)  Fever has been reported in at least 2% of pediatric patients treated with sertraline (Prod Info Zoloft(R)
 
3.3.16.B.5   Serotonin syndrome 

a)  Serotonin syndrome, including life-threatening cases, or neuroleptic malignant syndrome (NMS)-like r
serotonin syndrome include mental status changes (eg, agitation, hallucination, coma), autonomic instab
hyperreflexia, incoordination) and/or gastrointestinal symptoms (eg, nausea, vomiting, diarrhea). Severe 
rigidity, autonomic instability with possible rapid fluctuation of vital signs, and mental status changes. Ser
including triptans, with drugs that impair metabolism of serotonin, including MAOIs, or with antipsychotics
b)  Sertraline, a selective serotonin reuptake inhibitor, is capable, as other drugs in this class, of inducing
more drugs capable of enhancing CNS (central nervous system) serotonin activity. Often, patients with s
(Horowitz & Mullins, 1999; Lane & Baldwin, 1997). 
c)  A 43-year-old woman with severe mental retardation experienced serotonin syndrome (palpitations, c
hypertonicity of the lower limbs, diffuse hyperreflexia, hyperthermia, and leukocytosis) after taking 2 sub-
recovery for hospital discharge on the second day (Bhanji, 2000). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info Zoloft(R), 2003a) (All Trimes

Page 19 of 112MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.31, page 19

Case 3:09-cv-00080-TMB     Document 78-35      Filed 03/24/2010     Page 96 of 189



a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) 
available. Drugs should be given only if the potential benefit justifies the potential risk to the fetus. 

2)  Australian Drug Evaluation Committee's (ADEC) Category: C(Australian Drug Evaluation Committee, 1999) 
a)  Drugs which, owing to their pharmacological effects, have caused or may be suspected of causing harmfu
be reversible. Accompanying texts should be consulted for further details. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Yes 
4)  Clinical Management 

a)  A population-based study found no increased risk of malformations, but the exposed infants were more lik
SSRIs, including sertraline, after 20 weeks of gestation has been associated with an increased risk of persiste
significant association between the use of SSRIs in early pregnancy and the risks of birth defects, including c
al, 2007). Sertraline is generally well tolerated in pregnancy and does not appear to pose an unusually high ri
and in each case, these dangers must be weighed against the potential for teratogenic effects (Lamberg, 199

5)  Literature Reports 
a)  Data from the case-controlled National Birth Defects Prevention Study (NBDPS), which included data from
(defined as treatment with any SSRI from 1 month before to 3 months after conception) to SSRIs was associa
confidence interval (CI), 1.1 to 5.1; P=0.02), craniosynostosis in 24 exposed infants out of 432 (adjusted OR 2
181 (adjusted OR 2.8; 95% CI, 1.3 to 5.7; P=0.005). However, early exposure did not significantly increase th
SSRIs reported by control mothers were sertraline, fluoxetine, paroxetine, and citalopram (Alwan et al, 2007)
b)  A case-control study found that the use of selective serotonin reuptake inhibitors (SSRIs) after 20 weeks o
the newborn (PPHN). Fluoxetine, paroxetine, and sertraline were the specific SSRIs studied to carry this incre
and their infants. Assessment of exposure was determined by telephone interview within 6 months of birth. Af
with an odds ratio of 6.1 (95% CI 2.2 to 16.8; p=0.001) of delivering an infant with PPHN relative to no use du
antidepressants use at any gestation time was not associated with increased risk of PPHN development. The
study, infants exposed to SSRIs after 20 weeks of gestation have a PPHN incidence of 0.6 to1.2% (Chamber
c)  A population-based study of 1782 pregnant women exposed to selective serotonin reuptake inhibitors (SS
neonatal intensive or special care unit, particularly with third trimester exposure. Using 1996-2001 data derive
who had at least one purchase (a 3-months' supply) of an SSRI during the period of one month before pregna
drug purchases during the same peripartum period. The mean age of both cohorts was 30 years (+/- 7). Ther
artificial reproductive techniques in the SSRI group compared to controls (p less than 0.001), and mean lengt
Malformations, however, were not more common in the SSRI group (p = 0.4). Purchases of SSRIs (citalopram
trimester than later in pregnancy, with 118 women purchasing sertraline during the first trimester, 31 during th
first trimester exposure, treatment in a special or intensive care unit was more common for the infants expose
adjusting for confounding variables, this difference remained statistically significant (OR 1.6; 95% CI 1.1 to 2.
d)  In a prospective, multicenter, controlled cohort study of 267 pregnant women taking 3 different SSRIs, 147
group (267 pregnant women exposed only to nonteratogens) no differences between the two groups were rep
stillbirth, prematurity, birth weight, and gestational age (Kulin et al, 1998). 
e)  A prospective study through the California Teratogen Information Service compared the outcomes of 112 
teratogens. The rate of major anomalies in the two groups was similar (3.8% and 1.9%, respectively). Women
(16.3%) and their infants were more often admitted to the special care nursery (Chambers et al, 1999). 

B)  Breastfeeding 
1)  American Academy of Pediatrics Rating: Drugs for which the effect on nursing infants is unknown but may be o
2)  Thomson Lactation Rating: Infant risk is minimal. 

a)  The weight of an adequate body of evidence and/or expert consensus suggests this drug poses minimal r
3)  Clinical Management 

a)  The selective serotonin-reuptake inhibitors, including sertraline, are lipid soluble and therefore excreted in
manufacturer recommends that sertraline not be used by women while breastfeeding (Prod Info Zoloft(R), 20
should be monitored for anorexia, weight loss, irritability and insomnia. 

4)  Literature Reports 
a)  Low or undetectable levels of sertraline in human breast milk have been reported. A study of 3 nursing infa
sertraline and the metabolite norsertraline were reported (Mammen et al, 1997). No adverse effects in the infa
sertraline; neither drug was detectable in the infant serum (Altshuler et al, 1996). 
b)  One study involved 12 nursing infants whose mothers used sertraline while breastfeeding (Llewellyn & Sto
adverse effects were noted. Similarly, sertraline was not detectable in the serum of 6 nursing infants whose m
as reported by the mothers. The authors suggest that breastfeeding should generally not be discouraged in m
c)  Although the clinical data suggest that the absolute dose of sertraline and the metabolite N-desmethylsert
adverse outcomes, the effects of perinatal infant exposure to sertraline on long-term cognitive development o
d)  Non-quantifiable (0 ng/mL to 2 ng/mL) concentrations of sertraline were detected in 7 of 9 nursing infants;
ng/mL. The infant with a sertraline concentration of 64 ng/mL had an N-desmethylsertraline concentration of 6
The infant did not experience any adverse events related to the high concentrations. Two infants had non-qua
ng/mL to 6 ng/mL), and one infant had a level of 24 ng/mL, despite a low serum sertraline level. Because N-d
Researchers could not conclude why the 1 infant had such high concentrations. Maternal doses of sertraline 
e)  Three and 6 infants had detectable serum concentrations of sertraline and desmethylsertraline, respective
sertraline and desmethylsertraline were highest 7 to 8 hours and 5 to 11 hours, respectively, after the dose. C
breast milk 7 to 8 hours after the maternal dose for an infant feeding every 3 hours. Breast milk concentration
higher with higher maternal doses. This study was conducted in 12 mother-infant pairs; exposure to sertraline
150 mg daily (Stowe et al, 1997). 

5)  Drug Levels in Breastmilk 
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a)  Parent Drug 
1)  Milk to Maternal Plasma Ratio 

a)  1.0-3.6 (Buist & A, 2001) 
b)  Active Metabolites 

1)  Desmethylsertraline (Stowe et al, 1997) 
 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

 
3.5.1   Drug-Drug Combinations 

Abciximab 

Aceclofenac 

Acemetacin 

Acenocoumarol 

Alclofenac 

Almotriptan 

Alprazolam 

Amitriptyline 

Amoxapine 

Anagrelide 

Ancrod 

Anisindione 

Antithrombin III Human 

Ardeparin 

Aspirin 

Astemizole 

Benoxaprofen 

Bivalirudin 

Bromfenac 

Bufexamac 

Bupropion 
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Cannabis 

Carbamazepine 

Carprofen 

Celecoxib 

Certoparin 

Cilostazol 

Cimetidine 

Clomipramine 

Clonixin 

Clopidogrel 

Clorgyline 

Clozapine 

Dalteparin 

Danaparoid 

Darunavir 

Defibrotide 

Dehydroepiandrosterone 

Dermatan Sulfate 

Desipramine 

Desirudin 

Desvenlafaxine 

Dexfenfluramine 

Dexketoprofen 

Diclofenac 

Dicumarol 

Diflunisal 

Dipyridamole 

Dipyrone 
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Dothiepin 

Doxepin 

Droperidol 

Droxicam 

Duloxetine 

Efavirenz 

Eletriptan 

Enoxaparin 

Epoprostenol 

Eptifibatide 

Erythromycin 

Etodolac 

Etofenamate 

Etoricoxib 

Felbinac 

Fenbufen 

Fenfluramine 

Fenoprofen 

Fentiazac 

Flecainide 

Floctafenine 

Flufenamic Acid 

Fluphenazine 

Flurbiprofen 

Fondaparinux 

Fosphenytoin 

Frovatriptan 

Furazolidone 
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Ginkgo 

Heparin 

Hydroxytryptophan 

Ibuprofen 

Iloprost 

Imipramine 

Indomethacin 

Indoprofen 

Iproniazid 

Isocarboxazid 

Isoxicam 

Ketoprofen 

Ketorolac 

Lamifiban 

Lamotrigine 

Levomethadyl 

Lexipafant 

Linezolid 

Lithium 

Lofepramine 

Lornoxicam 

Meclofenamate 

Mefenamic Acid 

Meloxicam 

Methadone 

Methylphenidate 

Metoclopramide 

Milnacipran 
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Moclobemide 

Morniflumate 

Nabumetone 

Nadroparin 

Naproxen 

Naratriptan 

Nialamide 

Niflumic Acid 

Nimesulide 

Nortriptyline 

Oxaprozin 

Oxycodone 

Parecoxib 

Pargyline 

Parnaparin 

Pentosan Polysulfate Sodium 

Phenelzine 

Phenindione 

Phenprocoumon 

Phenylbutazone 

Phenytoin 

Pimozide 

Pirazolac 

Piroxicam 

Pirprofen 

Procarbazine 

Propafenone 

Propranolol 
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Propyphenazone 

Proquazone 

Protriptyline 

Rasagiline 

Reviparin 

Rifampin 

Rizatriptan 

Rofecoxib 

Selegiline 

Sibrafiban 

Sibutramine 

St John's Wort 

Sulfinpyrazone 

Sulindac 

Sulodexide 

Sumatriptan 

Suprofen 

Tapentadol 

Tenidap 

Tenoxicam 

Terfenadine 

Tiaprofenic Acid 

Ticlopidine 

Tinzaparin 

Tipranavir 

Tirofiban 

Tolmetin 

Toloxatone 
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Tramadol 

Tranylcypromine 

Triazolam 

Trimipramine 

Valdecoxib 

Warfarin 

Xemilofiban 

Zolmitriptan 

Zolpidem 

Zomepirac 

 
3.5.1.A   Abciximab 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.B   Aceclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.C   Acemetacin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
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were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.D   Acenocoumarol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.E   Alclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.F   Almotriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concomitant use of almotriptan and selective serotonin reuptake inhibitors (SSRI's) has been r
Concurrent use of a triptan and an SSRI may result in serotonin syndrome which may be life-threatening. Sym
coordination, fast heart beat, rapid changes in blood pressure, increased body temperature, overreactive refle
commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different physicia
combination and monitor them closely for symptoms of serotonin syndrome (US Food and Drug Administratio
3)  Severity: major 
4)  Onset: delayed 
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5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as almotriptan, and an SSRI may result in a life-t
used intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
monitor closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordinatio
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Concomitant administration of fluoxetine and almotriptan is well tolerated and fluoxetine has only a m
pharmacokinetics are not significantly affected. A randomized, open-label, two-way crossover study invo
treatments with a minimum 3-week washout between periods: (1) three 20 mg fluoxetine capsules on da
on day 8 with no treatment on days 1 through 7. Peak almotriptan concentrations were 18% higher follow
This difference was statistically significant (p equal 0.023). Mean almotriptan area under the concentratio
treatment groups. Mean half-life was not statistically different between the treatment groups. During fluox
almotriptan may have been increased by fluoxetine. The author concludes that based on the results of th
and fluoxetine can be safely used concomitantly in migraine management (Fleishaker et al, 2001). 

 
3.5.1.G   Alprazolam 

1)  Interaction Effect: an increased risk of psychomotor impairment and sedation 
2)  Summary: To date, limited information is available related to the effects of coadministered alprazolam and
metabolism (Von Moltke et al, 1994). It is theoretically possible that an interaction might occur because alpraz
inhibit one or more P450 isoenzymes (DeVane, 1994). Current evidence indicates that alprazolam is metabol
inhibiting the CYP3A4 isoenzyme. However, a study involving ten healthy volunteers failed to show an alterat
sertraline (Hassan et al, 2000a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Caution is warranted if alprazolam and sertraline are to be coadministered. Monitor 
may need to be reduced. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A-mediated alprazolam metabolism 
8)  Literature Reports 

a)  Ten healthy white volunteers (eight women and two men) participated in a randomized, double-blind, 
potential to impair alprazolam metabolism and to assess whether any potential impairment is dependent 
sertraline 50 mg, 100 mg, or 150 mg daily. The alprazolam maximum concentration (Cmax), time to max
were not clinically significantly altered in the presence of sertraline. No pharmacodynamic interactions, a
recall, were detected between sertraline and alprazolam at any dose of sertraline. These in vivo findings 
via cytochrome P450 3A4 enzymes (Hassan et al, 2000).  

 
3.5.1.H   Amitriptyline 

1)  Interaction Effect: elevated amitriptyline serum levels or possible serotonin syndrome (hypertension, hype
2)  Summary: There is limited evidence suggesting that sertraline may inhibit tricyclic antidepressant (TCA) m
P450 2D6 enzyme activity and may increase the plasma concentrations of coadministered drugs that are met
2002o; Preskorn et al, 1994s; Lydiard et al, 1993i). There have been several reports of serotonin syndrome d
antidepressants, including one case report due to sertraline and amitriptyline coadministration (George & God
rare but potentially fatal condition of serotonergic hyperstimulation characterized by changes in mental status
1991k). Further clinical studies or case reports are necessary to determine the incidence and implications of s
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The combined use of tricyclic antidepressants (TCAs) and selective serotonin reupt
serotonin syndrome have also been reported with concurrent TCA and SSRI therapy. Caution should be obse
7)  Probable Mechanism: inhibition of amitriptyline metabolism 
8)  Literature Reports 

a)  A 40-year old woman was admitted to the hospital after developing symptoms of serotonin syndrome
amitriptyline 75 mg was added to a regimen of sertraline 40 mg twice daily. Other medications at time of 
examination, the patient had a fever of 38.0 degrees Celsius, was diaphoretic and showed signs of hype
resolved rapidly (Alderman & Lee, 1996).  
b)  Desipramine pharmacokinetics were studied in 18 healthy male volunteers. Study subjects received o
mg daily) for 21 days. When sertraline was added to desipramine therapy, the mean maximum concentra
increased by 26%. Trough concentrations of desipramine were close to baseline one week after sertralin
interaction may not be clinically significant (Preskorn et al, 1994r).  

 
3.5.1.I   Amoxapine 

1)  Interaction Effect: modest elevation in amoxapine serum levels or possible serotonin syndrome (hypertens
2)  Summary: There is limited evidence suggesting that sertraline may inhibit tricyclic antidepressant (TCA) m
P450 2D6 enzyme activity and may increase the plasma concentrations of coadministered drugs that are met
2002p; Preskorn et al, 1994u; Lydiard et al, 1993j). Effects of the interaction may have little or no clinical impa
were modest compared with those found when fluoxetine (another selective serotonin reuptake inhibitor) was
sertraline therapy for TCA toxicity (dry mouth, urinary retention, CNS depression). Amoxapine doses may nee
3)  Severity: major 
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4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The combined use of tricyclic antidepressants (TCAs) and selective serotonin reupt
serotonin syndrome have also been reported with concurrent TCA and SSRI therapy. Caution should be obse
7)  Probable Mechanism: inhibition of amoxapine metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of desipramine have been studied in 18 healthy male volunteers. Study subjec
sertraline (50 mg daily) for 21 days. When sertraline was added to desipramine therapy, the mean maxim
concentration-time curve increased by 26%. Trough concentrations of desipramine were close to baselin
were modest and the interaction may not be clinically significant (Preskorn et al, 1994t).  

 
3.5.1.J   Anagrelide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.K   Ancrod 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.L   Anisindione 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
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6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.M   Antithrombin III Human 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.N   Ardeparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
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4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.O   Aspirin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.P   Astemizole 

1)  Interaction Effect: cardiotoxicity (QT interval prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Coadministered sertraline may inhibit astemizole metabolism, thereby leading to increased aste
administration of astemizole and sertraline should be avoided (Prod Info Hismanal(R), 1998). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of astemizole and sertraline is not recommended. 
7)  Probable Mechanism: inhibition of cytochrome P450-mediated metabolism of astemizole 

 
3.5.1.Q   Benoxaprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.R   Bivalirudin 
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1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.S   Bromfenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.T   Bufexamac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
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b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
 
3.5.1.U   Bupropion 

1)  Interaction Effect: increased plasma levels of sertraline 
2)  Summary: It is recommended that sertraline, an antidepressant metabolized by the cytochrome P450 2D6
concomitantly with bupropion (Prod Info Wellbutrin XL(TM), 2003; Prod Info Zyban(R), 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of bupropion and sertraline should be approached with caution an
to the treatment regimen of a patient already receiving sertraline, consider decreasing the dose of sertraline. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated sertraline metabolism 

 
3.5.1.V   Cannabis 

1)  Interaction Effect: manic symptoms 
2)  Summary: One case of mania following use of marijuana with fluoxetine therapy has been reported (Stoll 
symptoms could have resulted from the fluoxetine or marijuana alone. Caution is advised for patients using m
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution patients taking selective serotonin reuptake inhibitors to avoid concomitant 
7)  Probable Mechanism: additive serotonergic stimulation 
8)  Literature Reports 

a)  A 21-year-old female presented with mania, agitation, and grandiose delusions following use of mariju
reported smoking 2 "joints" during a 36-hour period. Over the next 24 hours, she developed increased en
perphenazine were given for agitation and excitement which gradually resolved over 4 days. She remain
prior to discharge. One week after discharge, she discontinued fluoxetine due to insomnia and feeling "hy
rapid switch to mania after smoking marijuana with fluoxetine, the manic symptoms were associated with
from either fluoxetine or marijuana alone (Stoll et al, 1991).  

 
3.5.1.W   Carbamazepine 

1)  Interaction Effect: an increased risk of carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vom
2)  Summary: Coadministration of sertraline and carbamazepine may cause reduced carbamazepine clearan
possibly blood dyscrasias (Joblin & Ghose, 1994a). Similar interactions have been reported between carbam
fluvoxamine (Pearson, 1990; Fritze et al, 1991). However, in two separate in vivo studies, coadministration of
concentrations of carbamazepine (Prod Info Zoloft(R), 2002j). Two case reports of coadministration of carbam
sertraline (Khan et al, 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Due to the potential for elevated carbamazepine levels, patients should be closely f
Consider measuring carbamazepine serum concentrations within two to three weeks of adding or discontinuin
metabolism of sertraline, sertraline levels may be lower than expected, which may result in lack of efficacy of 
7)  Probable Mechanism: inhibition of carbamazepine metabolism, increase in sertraline CYP3A4-mediated m
8)  Literature Reports 

a)  A 24-year-old woman received maintenance carbamazepine 600 mg daily and flecainide 100 mg daily
increased from 4.7 to 8.5 mg/L (normal range, 4 to 10 mg/L), and her blood counts were normal. Two mo
white blood cell counts were abnormally low. Postoperatively her blood counts remained low, despite blo
had missed one or more doses. On bone marrow examination, erythroid hyperplasia with megaloblastic c
counts began to improve five days after withdrawal of sertraline and carbamazepine; she was not rechall
to inhibition of cytochrome P450 isoenzymes and carbamazepine protein binding displacement (Joblin & 
b)  Sertraline is suspected of inhibiting cytochrome P450IIIA4 (CYP3A4) enzyme activity (DeVane, 1994a
have a potentially significant interaction with sertraline. Conversely, carbamazepine is also a known pote
decreased sertraline concentrations (Spina et al, 1996).  
c)  Two cases have been reported in which concomitant use of sertraline and carbamazepine resulted in
schizoaffective disorder who had been successfully treated with haloperidol and carbamazepine for 3 ye
mg/day. A plasma level for carbamazepine and sertraline was obtained after sertraline initiation. Sertralin
male diagnosed with posttraumatic stress disorder who had been successfully treated with carbamazepin
disorder. Plasma levels were obtained for sertraline and carbamazepine during therapy. Sertraline levels
mg/day (Kahn et al, 2000).  

 
3.5.1.X   Carprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
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5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.Y   Celecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.Z   Certoparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.AA   Cilostazol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
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tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.AB   Cimetidine 

1)  Interaction Effect: elevated sertraline serum concentrations and increased risk of adverse side effects 
2)  Summary: Coadministration of cimetidine with sertraline may result in inhibition of sertraline metabolism, le
clinical significance of this effect is as yet undefined. Adjustments in sertraline doses may be required when c
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Closely follow patients for signs of sertraline toxicity (nausea, diarrhea, tremor, dizz
cimetidine. 
7)  Probable Mechanism: inhibited cytochrome P450 metabolism of sertraline 
8)  Literature Reports 

a)  When sertraline 100 mg was given on the second day of an 8-day regimen of cimetidine 800 mg daily
curve (AUC), a 24% in the maximum concentration (Cmax), and a 26% increased in the half-life as comp
interaction is unknown. 

 
3.5.1.AC   Clomipramine 

1)  Interaction Effect: modest elevations of clomipramine serum levels or possible serotonin syndrome (hyper
2)  Summary: There is limited evidence suggesting that sertraline may inhibit tricyclic antidepressant (TCA) m
P450 2D6 enzyme activity and may increase the plasma concentrations of coadministered drugs that are met
2002h; Preskorn et al, 1994k; Lydiard et al, 1993e). Effects of the interaction may have little or no clinical imp
were modest compared with those found when fluoxetine (another selective serotonin reuptake inhibitor) was
sertraline therapy for TCA toxicity (dry mouth, urinary retention, CNS depression). Clomipramine doses may n
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The combined use of tricyclic antidepressants (TCAs) and selective serotonin reupt
serotonin syndrome have also been reported with concurrent TCA and SSRI therapy. Caution should be obse
7)  Probable Mechanism: inhibition of clomipramine metabolism 
8)  Literature Reports 

a)  The pharmacokinetics of desipramine were studied in 18 healthy male volunteers. Study subjects rec
sertraline (50 mg daily) for 21 days. When sertraline was added to desipramine therapy, the mean maxim
concentration-time curve increased by 26%. Trough concentrations of desipramine were close to baselin
were modest and the interaction may not be clinically significant (Preskorn et al, 1994j).  

 
3.5.1.AD   Clonixin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.AE   Clopidogrel 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
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6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.AF   Clorgyline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with sertraline and a monoamine oxidase (MA
characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaph
Zoloft(R), 2002g; Lappin & Auchincloss, 1994e; Graber et al, 1994e; Bhatara & Bandettini, 1993b; Suchowers
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of sertraline and a MAO inhibitor is contraindicated. Wait at least 14
least 14 days after discontinuing sertraline before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, cha
not recognized and correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for
the patient became restless and developed leg twitches. The patients was later admitted to the emergen
disturbances. The patient did not improve after treatment with diazepam and propranolol. The patient wa
in symptoms after the second dose (Lappin & Auchincloss, 1994d).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was ad
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body tempe
mmHg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignan
between sertraline and phenelzine. The authors suggest that MAO inhibitor therapy should be discontinu
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least 5 half-
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
approximately one month after adding selegiline to fluoxetine therapy. The patient improved 2 months aft
involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relat
quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.AG   Clozapine 

1)  Interaction Effect: an increased risk of clozapine toxicity (sedation, seizures, hypotension) 
2)  Summary: Coadministration of clozapine with sertraline has been reported to result in increased clozapine
Chong et al, 1997a; Centorrino et al, 1996a). Clozapine is metabolized by the cytochrome P450 2D6 isoenzy
addition to being metabolized by CYP2D6 itself (Prod Info Zoloft(R), 1999g; DeVane, 1994e). Cytochrome P4
CYP3A4 (Chong & Remington, 1998). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor the therapeutic efficacy of clozapine and for any evidence of toxicity, particu
dosage may be required in some clinical situations. 
7)  Probable Mechanism: decreased clozapine metabolism 
8)  Literature Reports 

a)  Two case reports revealed the exacerbation of psychotic symptoms with the addition of a selective se
schizophrenia, had been taking clozapine 175 mg per day. Other medications included propranolol for ta
symptoms but continued compulsive behavior, sertraline 50 mg per day was added. Within four weeks, t
clozapine concentrations increased from 325 ng/mL before sertraline therapy to 695 ng/mL after sertralin
of clozapine 500 mg per day which was later increased to 600 mg per day. After fluvoxamine 50 mg per d
ng/mL before fluvoxamine treatment to 2750 ng/mL after 28 days of fluvoxamine treatment. During this ti
worsened. The authors postulated that the worsening of psychotic symptoms could be due to SSRI inhib
serotonergic and dopaminergic blockade caused by coadministration of the two drugs (Chong et al, 1997
b)  A study evaluated the serum concentrations of clozapine and norclozapine, the major metabolite, whe
paroxetine, and sertraline. Eighty outpatients receiving clozapine all had been diagnosed with schizophre
combination with clozapine. Of these 40 patients, 14 were receiving fluoxetine, 10 were receiving sertrali
serum concentrations of clozapine and norclozapine were 41.1% and 44.8% higher, respectively, than in
norclozapine concentration to dose was also 37.7% higher in patients receiving SSRIs, indicating clozap
study groups were too limited for an accurate statistical comparison between the individual SSRIs (Cento

 
3.5.1.AH   Dalteparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
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3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.AI   Danaparoid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.AJ   Darunavir 

1)  Interaction Effect: decreased sertraline exposure and plasma concentrations 
2)  Summary: Coadministration of darunavir/ritonavir with sertraline has resulted in significantly decreased se
sertraline dose should be carefully titrated based on clinical response. When darunavir/ritonavir is initiated in 
sertraline (Prod Info PREZISTA(TM) oral tablets, 2006). 
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3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: established 
6)  Clinical Management: Concurrent administration of sertraline with darunavir/ritonavir significantly decrease
carefully titrate the sertraline dose based on clinical response. When darunavir/ritonavir is initiated in patients
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  In a pharmacokinetics study, concurrent administration of sertraline and darunavir/ritonavir significant
administered sertraline 50 mg orally once daily concurrently with darunavir 400 mg/ritonavir 100 mg orall
mean ratio % 0.56; 90% confidence interval (CI), 0.49 to 0.63), a 49% decreased in sertraline AUC (LS m
mean ratio % 0.51; 90% CI, 0.45 to 0.57). Darunavir pharmacokinetics were not significantly altered (Pro

 
3.5.1.AK   Defibrotide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.AL   Dehydroepiandrosterone 

1)  Interaction Effect: development of manic symptoms 
2)  Summary: A case has been reported in which concomitant dehydroepiandrosterone (DHEA) and sertraline
disorder (Dean, 2000a). DHEA was also noted to cause mania in a patient with no previous personal or family
found in patients with mental disorders; DHEA suppression has lead to improvement in psychotic symptoms (
to manic episodes (Majewska, 1995). DHEA is a precursor to androgenic steroids, which in high doses may p
patients with a personal and/or family history of bipolar disorder should not take DHEA until further data is av
serotonin reuptake inhibitors (SSRIs) should be avoided due to the potential additive precipitation of mania. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of dehydroepiandrosterone (DHEA) and selective serotonin 
irritability, aggressive behavior), determine if the patient is using DHEA and discontinue DHEA. 
7)  Probable Mechanism: serotonergic activity of dehydroepiandrosterone, possibly increased androgen level
8)  Literature Reports 

a)  A 31-year-old male was admitted following threats to commit suicide and injure family members. He h
depression. Sertraline had been prescribed 3 years prior when he was diagnosed with bipolar disorder, w
300 mg to 500 mg daily for the previous 2 months apparently for weight training. Following use of DHEA 
female friend and family members. He also drank alcohol occasionally and reportedly had difficulty contro
valproic acid with the dose titrated to 500 mg twice daily. The combination of DHEA, sertraline, and alcoh
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3.5.1.AM   Dermatan Sulfate 
1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.AN   Desipramine 

1)  Interaction Effect: modest elevation of desipramine serum levels or possible serotonin syndrome (hyperten
2)  Summary: There is limited evidence suggesting that sertraline may inhibit tricyclic antidepressant (TCA) m
P450 2D6 enzyme activity and may increase the plasma concentrations of coadministered drugs that are met
Lydiard et al, 1993d; Prod Info Zoloft(R), 1999c). Effects of the interaction may have little or no clinical impact
were modest compared with those found when fluoxetine (another selective serotonin reuptake inhibitor) was
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The combined use of tricyclic antidepressants (TCAs) and selective serotonin reupt
serotonin syndrome have also been reported with concurrent TCA and SSRI therapy. Caution should be obse
7)  Probable Mechanism: inhibition of desipramine metabolism 
8)  Literature Reports 

a)  Desipramine pharmacokinetics was studied in 18 healthy male volunteers. Study subjects received on
mg daily) for 21 days. When sertraline was added to desipramine therapy, the mean maximum concentra
increased by 26%. Trough concentrations of desipramine were close to baseline one week after sertralin
interaction may not be clinically significant (Preskorn et al, 1994h).  

 
3.5.1.AO   Desirudin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
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fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.AP   Desvenlafaxine 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental s
2)  Summary: Concurrent use of desvenlafaxine and a selective serotonin reuptake inhibitor (SSRI) may resu
may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressur
(Prod Info PRISTIQ(TM) oral extended-release tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of desvenlafaxine and an SSRI may result in a life-threatening con
serotonin syndrome with the patient and monitor closely for symptoms of serotonin syndrome (restlessness, h
increases (Prod Info PRISTIQ(TM) oral extended-release tablets, 2008). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.AQ   Dexfenfluramine 

1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Dexfenfluramine is a nonspecific serotonin agonist that both enhances the release of serotonin
selective serotonin reuptake inhibitor, such as sertraline, has the potential to cause serotonin syndrome (Sch
by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, shiverin
Dexfenfluramine should not be used in combination with sertraline (Prod Info Redux(R), 1997). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of dexfenfluramine and sertraline may result in an additive increase
(hypertension, hyperthermia, myoclonus, mental status changes). Dexfenfluramine should not be used in com
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.AR   Dexketoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.AS   Diclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
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suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.AT   Dicumarol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.AU   Diflunisal 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.AV   Dipyridamole 
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1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.AW   Dipyrone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.AX   Dothiepin 

1)  Interaction Effect: modest elevations in dothiepin serum levels or possible serotonin syndrome (hypertens
2)  Summary: There is limited evidence suggesting that sertraline may inhibit tricyclic antidepressant (TCA) m
P450 2D6 enzyme activity and may increase the plasma concentrations of coadministered drugs that are met
2002c; Preskorn et al, 1994a; Lydiard et al, 1993). Effects of the interaction may have little or no clinical impa
were modest compared with those found when fluoxetine (another selective serotonin reuptake inhibitor) was
sertraline therapy for TCA toxicity (dry mouth, urinary retention, CNS depression). Dothiepin doses may need
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The combined use of tricyclic antidepressants (TCAs) and selective serotonin reupt
serotonin syndrome have also been reported with concurrent TCA and SSRI therapy. Caution should be obse
7)  Probable Mechanism: inhibition of dothiepin metabolism 
8)  Literature Reports 

a)  Desipramine pharmacokinetics were studied in 18 healthy male volunteers. Study subjects received o
daily) for 21 days. When sertraline was added to desipramine therapy, the mean maximum concentration
increased by 26%. Trough concentrations of desipramine were close to baseline one week after sertralin
interaction may not be clinically significant (Preskorn et al, 1994).  

 
3.5.1.AY   Doxepin 

1)  Interaction Effect: modest elevations in doxepin serum levels or possible serotonin syndrome (hypertensio
2)  Summary: There is limited evidence suggesting that sertraline may inhibit tricyclic antidepressant (TCA) m
P450 2D6 enzyme activity and may increase the plasma concentrations of coadministered drugs that are met
2002f; Preskorn et al, 1994e; Lydiard et al, 1993b). Effects of the interaction may have little or no clinical impa
were modest compared with those found when fluoxetine (another selective serotonin reuptake inhibitor) was
sertraline therapy for TCA toxicity (dry mouth, urinary retention, CNS depression). Doxepin doses may need t
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The combined use of tricyclic antidepressants (TCAs) and selective serotonin reupt
serotonin syndrome have also been reported with concurrent TCA and SSRI therapy. Caution should be obse
7)  Probable Mechanism: inhibition of doxepin metabolism 
8)  Literature Reports 

a)  Desipramine pharmacokinetics was studied in 18 healthy male volunteers. Study subjects received on
daily) for 21 days. When sertraline was added to desipramine therapy, the mean maximum concentration
increased by 26%. Trough concentrations of desipramine were close to baseline one week after sertralin
interaction may not be clinically significant (Preskorn et al, 1994d).  

 
3.5.1.AZ   Droperidol 
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1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be used together w
potentially arrhythmogenic agents such as antidepressants that prolong the QT interval (Prod Info Inapsine(R
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Droperidol should be administered with extreme caution in the presence of risk facto
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.BA   Droxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.BB   Duloxetine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor. The concomitant use
due to the potential for serotonin syndrome (Prod Info CYMBALTA(R) delayed-release oral capsules, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concomitant use of duloxetine and sertraline is not recommended due to the po
oral capsules, 2008). 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.BC   Efavirenz 

1)  Interaction Effect: decreased sertraline plasma concentrations 
2)  Summary: Coadministration of efavirenz and sertraline resulted in significantly decreased concentrations o
sertraline doses based on clinical response (Prod Info SUSTIVA(R) oral capsules, tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: established 
6)  Clinical Management: The concomitant use of efavirenz and sertraline resulted in significantly reduced ex
sertraline are coadministered. Sertraline doses may need to be increased based on clinical response (Prod In
7)  Probable Mechanism: induction of CYP3A4-mediated sertraline metabolism by efavirenz 
8)  Literature Reports 

a)  In a pharmacokinetics study, concurrent administration of efavirenz and sertraline significantly decrea
sertraline 50 mg orally once daily concurrently with efavirenz 600 mg orally once daily for 14 days. Resul
40%), a 39% decrease in sertraline AUC (90% CI, 27% to 50%), and a 46% decrease in sertraline Cmin 
was a mean 11% (90% CI, 6% to 16%) increase in efavirenz Cmax (Prod Info SUSTIVA(R) oral capsules

 
3.5.1.BD   Eletriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following concom
specific reuptake inhibitor (SSRI) (Prod Info Imitrex(R) Nasal Spray, 2003). Because eletriptan is a 5HT 1B/1D
(R), 2003). Concurrent use of a triptan and an SSRI may result in serotonin syndrome which may be life-threa
of coordination, fast heart beat, rapid changes in blood pressure, increased body temperature, overreactive re
commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different physicia
combination and monitor them closely for symptoms of serotonin syndrome (US Food and Drug Administratio
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as eletriptan, and an SSRI may result in a life-th
used intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
monitor closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordinatio
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7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
 
3.5.1.BE   Enoxaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.BF   Epoprostenol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.BG   Eptifibatide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.BH   Erythromycin 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, ment
2)  Summary: Serotonin syndrome was precipitated in a pediatric patient taking sertraline when erythromycin 
status had significantly improved. Erythromycin induces cytochrome P450 3A (CYP3A), becomes demethylat
formation of this inactive complex is associated with decreased CYP3A activity both in the liver and the small
route of metabolism may result in elevated sertraline levels (Lee & Lee, 1999a). 
3)  Severity: major 
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4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: All patients receiving a serotonergic medication should be monitored for signs and s
7)  Probable Mechanism: inhibition by erythromycin of cytochrome P450 3A4-mediated sertraline metabolism
8)  Literature Reports 

a)  Sertraline 37.5 mg daily was prescribed for a 12-year-old boy with severe obsessive-compulsive diso
adverse effects before erythromycin 200 mg twice daily was initiated. Within four days of concurrent ther
restlessness, paresthesias, tremulousness, and confusion. Erythromycin and sertraline were both discon

 
3.5.1.BI   Etodolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.BJ   Etofenamate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.BK   Etoricoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.BL   Felbinac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
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3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.BM   Fenbufen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.BN   Fenfluramine 

1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Fenfluramine is a nonspecific serotonin agonist that both enhances the release of serotonin an
serotonin reuptake inhibitor, such as sertraline, has the potential to cause serotonin syndrome (Schenck & Ma
symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaphoresis, shivering, 
more data are available, fenfluramine should not be used in combination with sertraline. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of fenfluramine and sertraline may result in an additive increase in s
(hypertension, hyperthermia, myoclonus, mental status changes). Fenfluramine should not be used in combin
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.BO   Fenoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.BP   Fentiazac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
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4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.BQ   Flecainide 

1)  Interaction Effect: an increased risk of flecainide toxicity (cardiac arrhythmia) 
2)  Summary: No data are currently available related to concomitant flecainide - sertraline administration. Flec
al, 1994). Sertraline inhibits the CYP2D6 isoenzyme (Prod Info Zoloft(R), 2002k; DeVane, 1994c). With flecai
higher flecainide serum levels and possible flecainide toxicity. Controlled studies are needed to investigate th
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of these agents should be approached with caution. Monitor the E
need to be reduced. 
7)  Probable Mechanism: inhibition of flecainide metabolism 

 
3.5.1.BR   Floctafenine 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.BS   Flufenamic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.BT   Fluphenazine 

1)  Interaction Effect: an increased risk of developing acute parkinsonism 
2)  Summary: The development of acute, severe parkinsonism has been observed in a patient receiving fluph
sertraline, the parkinsonism resolved. A similar interaction has been observed when fluphenazine was given 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving concurrent therapy with fluphenazine and sertraline should be mo
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need to be discontinued. 
7)  Probable Mechanism: inhibition of cytochrome P450-mediated fluphenazine metabolism by sertraline 
8)  Literature Reports 

a)  A 45-year-old male with chronic, multiple motor and vocal tics since childhood was successfully contr
discontinued, and fluphenazine was instituted without an improvement in the patient's mood. Sertraline 1
parkinsonism after eight weeks. When fluphenazine was discontinued, the parkinsonism resolved, but th

 
3.5.1.BU   Flurbiprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.BV   Fondaparinux 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.BW   Fosphenytoin 

1)  Interaction Effect: an increased risk of phenytoin toxicity (ataxia, hyperreflexia, nystagmus, tremor) 
2)  Summary: Fosphenytoin is a prodrug of phenytoin and the same interactions that occur with phenytoin are
sertraline with phenytoin has been reported to result in elevated serum phenytoin levels in two elderly patient
verify the extent of this interaction. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
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6)  Clinical Management: Caution is warranted if fosphenytoin and sertraline are to be coadministered. Serum
therapy or changing the sertraline dose. Monitor patients for signs and symptoms of phenytoin toxicity (ataxia
downward. 
7)  Probable Mechanism: sertraline inhibition of phenytoin metabolism by cytochrome P450 isoenzymes 
8)  Literature Reports 

a)  Sertraline is known to be a moderate to weak inhibitor of the cytochrome P450IID6 isoenzyme (CYP2
metabolism of phenytoin may involve the cytochrome P450IID6 (Murray, 1992) and the CYP2C9 hepatic
activity and pathways, it seems theoretically possible that concurrent sertraline may act to inhibit metabo
b)  Two cases in which elderly patients developed elevated serum phenytoin concentrations during coad
phenytoin 300 mg per day in addition to several other medications. After sertraline 25 mg every night for 
to 12.3 mcg/mL. After serial increases in the sertraline dose to 75 mg per day, the patient's serum pheny
restarted at a dose of 200 mg per day. Sertraline 100 mg per day was also administered without further a
levels (from 15.6 mcg/mL to 20 mcg/mL) after the addition of sertraline 25 mg every other day to phenyto
within one week after starting sertraline therapy or initiating a change in sertraline dose (Haselberger et a

 
3.5.1.BX   Frovatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following concom
specific reuptake inhibitor (SSRI) (Prod Info Imitrex(R) Nasal Spray, 2003). Because frovatriptan is a 5HT 1B/
Frova(R), 2004). Concurrent use of frovatriptan and an SSRI may result in serotonin syndrome which may be
hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, increased body tempera
that triptans may be commonly used intermittently and that either the triptan or the SSRI may be prescribed b
prescribed this combination and monitor them closely for symptoms of serotonin syndrome (US Food and Dru
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as frovatriptan, and an SSRI may result in a life-
used intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
monitor closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordinatio
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.BY   Furazolidone 

1)  Interaction Effect: weakness, hyperreflexia, and incoordination 
2)  Summary: Although not its primary mechanism of action, furazolidone has monoamine oxidase inhibitor ac
receiving selective serotonin reuptake inhibitors (SSRI) in combination with monoamine oxidase inhibitors (M
fluctuations of vital signs, and mental status changes that include extreme agitation progressing to delirium an
SSRI, or within a minimum of 14 days of discontinuing therapy with a MAOI (Prod Info Furoxone(R), 1999). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If concurrent therapy with furazolidone and a selective serotonin reuptake inhibitor (
excess (mental status changes, diaphoresis, fever, weakness, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.BZ   Ginkgo 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental s
2)  Summary: The addition of Ginkgo biloba and/or St. John's Wort to therapy with buspirone and fluoxetine m
is unclear if Ginkgo or St. John's Wort, the combination of both, or other patient factors, contributed to the effe
selective serotonin reuptake inhibitors (SSRIs). Caution is advised, especially when ginkgo is taken to counte
(Sloley et al, 2000; White et al, 1996), and has demonstrated serotonergic activity in animals (Ramassamy et
with SSRIs. The potential MAO inhibitory activity of ginkgo is questionable. A human study did not show MAO
extract inhibited MAO-A/MAO-B in the rat brain in vitro (Sloley et al, 2000; White et al, 1996) and MAO-B in h
following oral consumption (Porsolt et al, 2000). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients closely for symptoms of serotonin syndrome if ginkgo is combined 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  A 42-year-old female experienced symptoms consistent with a mixed hypomanic episode following co
symptoms resolved following discontinuation of Ginkgo and St. John's Wort. The patient was being treate
twice daily and buspirone 15 mg twice daily. Several weeks prior to presentation, buspirone was increase
melatonin, and St. John's Wort in unspecified doses. Melatonin was considered unlikely to have contribu
since they may potentiate antidepressants, and considering the temporal relationship between the use of
symptoms. However, the brain injury was considered a possible contributor (Spinella & Eaton, 2002).  

 
3.5.1.CA   Heparin 

1)  Interaction Effect: an increased risk of bleeding 
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2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.CB   Hydroxytryptophan 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, ment
2)  Summary: Hydroxytryptophan (5-HTP) may potentiate the serotonergic effect of selective serotonin reupta
when combined with an SSRI, the serotonin level may be increased sufficiently to produce serotonin syndrom
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: No cases have been reported of serotonin syndrome resulting from this combination
inhibitor (SSRI) are used concomitantly. Monitor the patient for early signs of serotonin syndrome such as anx
7)  Probable Mechanism: additive serotonergic effect 
8)  Literature Reports 

a)  Hydroxytryptophan (5-HTP) (200 milligrams (mg) orally) as a single dose increased plasma cortisol a
obsessive compulsive disorder (OCD). These responses were greater if the patient was also taking fluox
mg/day,and for OCD patients it was 60 mg/day. Cortisol or prolactin (PRL) levels in patients taking 5-HTP
significantly different from each other. A measurement of serotonergic effects of antidepressants can be 
clinical manifestations of serotonin syndrome were reported in patients taking 5-HTP concomitantly with 

 
3.5.1.CC   Ibuprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
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3.5.1.CD   Iloprost 
1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.CE   Imipramine 

1)  Interaction Effect: modest elevations in imipramine serum levels or possible serotonin syndrome (hyperten
2)  Summary: There is limited evidence suggesting that sertraline may inhibit tricyclic antidepressant (TCA) m
P450 2D6 enzyme activity and may increase the plasma concentrations of coadministered drugs that are met
Lydiard et al, 1993g; Prod Info Zoloft(R), 1999f). Effects of the interaction may have little or no clinical impact
modest compared with those found when fluoxetine (another selective serotonin reuptake inhibitor) was comb
therapy for TCA toxicity (dry mouth, urinary retention, CNS depression). Imipramine doses may need to be re
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The combined use of tricyclic antidepressants (TCAs) and selective serotonin reupt
serotonin syndrome have also been reported with concurrent TCA and SSRI therapy. Caution should be obse
7)  Probable Mechanism: inhibition of imipramine metabolism 
8)  Literature Reports 

a)  Desipramine pharmacokinetics was studied in 18 healthy male volunteers. Study subjects received on
daily) for 21 days. When sertraline was added to desipramine therapy, the mean maximum concentration
increased by 26%. Trough concentrations of desipramine were close to baseline one week after sertralin
interaction may not be clinically significant (Preskorn et al, 1994n).  

 
3.5.1.CF   Indomethacin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.CG   Indoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.CH   Iproniazid 
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1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with sertraline and a monoamine oxidase (MA
characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaph
concomitant use of serotonin specific reuptake inhibitors and MAO inhibitors (Prod Info Zoloft(R), 1999e; Lap
& de Vries, 1990e). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of sertraline and a MAO inhibitor is contraindicated. Wait at least 14
least 14 days after discontinuing sertraline before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of SSRIs and monoamine oxidase inhibitors can produce a toxic reaction known as 
hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, dia
fatality can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for 
the patient became restless and developed leg twitches. The patients was later admitted to the emergen
disturbances. After treatment with diazepam and propranolol the patient did not improve. The patient was
symptoms after the second dose (Lappin & Auchincloss, 1994f).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was ad
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body tempe
Hg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant sy
sertraline and phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should
serotonin reuptake inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinue
1994f).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
approximately one month after adding selegiline to fluoxetine. The patient improved two months after bot
involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relat
quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.CI   Isocarboxazid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with sertraline and a monoamine oxidase (MA
characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaph
Zoloft(R), 2002l; Lappin & Auchincloss, 1994i; Graber et al, 1994i; Bhatara & Bandettini, 1993d; Suchowersky
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of sertraline and a MAO inhibitor is contraindicated. Wait at least 14
least 14 days after discontinuing sertraline before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, cha
not recognized and correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for
the patient became restless and developed leg twitches. The patients was later admitted to the emergen
disturbances. The patient did not improve after treatment with diazepam and propranolol. The patient wa
in symptoms after the second dose (Lappin & Auchincloss, 1994h).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was ad
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body tempe
mmHg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignan
between sertraline and phenelzine. The authors suggest that MAO inhibitor therapy should be discontinu
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least 5 half-
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
approximately 1 month after adding selegiline to fluoxetine therapy. The patient improved 2 months after 
involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relat
quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.CJ   Isoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
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7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.CK   Ketoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.CL   Ketorolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.CM   Lamifiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.CN   Lamotrigine 

1)  Interaction Effect: an increased risk of lamotrigine toxicity (fatigue, sedation, confusion, decreased cognitio
2)  Summary: Two case reports describe epileptic patients who experienced lamotrigine toxicity when sertrali
sertraline relies on N-demethylation, hydroxylation, oxidative deamination, and glucuronidation. It is hypothes
glucuronidation (Kaufman & Gerner, 1998a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Caution should be exercised when combining sertraline and lamotrigine therapy. La
7)  Probable Mechanism: inhibition of lamotrigine glucuronidation 
8)  Literature Reports 
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a)  A 39-year-old female with epilepsy was maintained on lamotrigine 200 mg daily with a baseline lamot
25 mg daily was initiated. Six weeks later, the lamotrigine level was 5.1 mcg/mL and the patient complain
lamotrigine was decreased to 100 mg daily. This lower lamotrigine dose eliminated the patient's confusio
(Kaufman & Gerner, 1998). 
b)  Lamotrigine 450 mg daily was not controlling seizures in a 17-year-old female with mixed epileptic dis
any side effects. Lamotrigine was also increased to 600 mg daily, and six weeks later, the patient compla
mcg/mL at this time. The sertraline dose was decreased to 50 mg daily while the lamotrigine level was in
In this case report, the lamotrigine blood level decreased to approximately 50% with a 33% decrease in t
(Kaufman & Gerner, 1998). 

 
3.5.1.CO   Levomethadyl 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be used with levom
potentially arrhythmogenic agents such as sertraline that prolong the QT interval (Prod Info Orlaam(R), 2001)
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Levomethadyl is contraindicated in patients being treated with sertraline as it may p
7)  Probable Mechanism: unknown 

 
3.5.1.CP   Lexipafant 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.CQ   Linezolid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Linezolid is a reversible, nonselective inhibitor of monoamine oxidase. Concurrent administratio
result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized by symptoms such as r
and tremor. Serious, even fatal, reactions have been reported. There have been spontaneous reports of sero
(Prod Info ZYVOX(R) IV injection, oral tablets, oral suspension, 2008; Prod Info Zoloft(R) sertraline HCl tablet
of serotonin syndrome. Serotonin syndrome can be life-threatening. If serotonin syndrome develops, disconti
(Boyer & Shannon, 2005). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Unless carefully monitored for serotonin syndrome, linezolid should not be administ
suspension, 2008). If linezolid and sertraline are used concomitantly, monitor closely for symptoms of seroton
muscle rigidity, clonus, peripheral hypertonicity, and shivering), autonomic hyperactivity (including tachycardia
and delirium). Serotonin syndrome can be life-threatening. If serotonin syndrome develops, discontinue the o
Shannon, 2005). 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  A case of serotonin syndrome occurred in a patient who was prescribed linezolid and sertraline. A 45
service after an acute suicide attempt that resulted in a T6 level spinal cord injury and paraplegia. Pharm
after the patient was diagnosed with acute depression and psychosis. Bupropion 75 mg twice daily, trazo
patient underwent sacral flap closure with a bilateral gluteal myocutaneous flap and then developed a de
for several days. Culture of the ulcer revealed a vancomycin-resistant enterococcus fecalis. He was start
hours. Lithium was discontinued after the patients lithium carbonate level was found to be elevated at 1.1
increasing tremor, nausea, vomiting, diarrhea, and dry mouth. Sertraline, bupropion and trazodone were 
sodium, bisacodyl, megestrol, lansoprazole, and risperidone. The following day the patient became deliri
elevated to 100.1 degrees Fahrenheit, pulse 101, respirations 20/min, and blood pressure 100/71 mm Hg
minimally reactive. A diagnosis of serotonin syndrome was considered. Symptoms of serotonin syndrome
b)  A retrospective chart review identified one highly probable case of serotonin syndrome in a patient wh
Charts of 72 inpatients who received linezolid and an SSRI or venlafaxine within 14 days of each other w
Hunter Serotonin Toxicity criteria. Of these patients, 52 (72%) were treated concomitantly with linezolid a
probability of SS. Of these, one case involved an 81-year-old woman who was diagnosed with a high pro
citalopram. Linezolid was given for a vancomycin-resistant Enterococcus urinary tract infection. When the
shouting. Although she appeared to have met 6 of the Sternbach criteria and 4 of the Hunter criteria for S
Hg with a heart rate of 120 beats/min, and a respiratory rate of 50 breaths/min. The following day, she ba
twitching and jerking, eyes rolled back in her head, and labored breathing. Linezolid was discontinued, a
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after linezolid was stopped, she was extubated and had returned to baseline mental status with the ability
c)  In one case report, a 36-year-old male experience symptoms of serotonin syndrome after concomitan
transplant after receiving high-doses of cyclophosphamide, total body irradiation, and antihymocyte globu
versus-host disease, thrombotic thrombocytic purpura, renal failure, and multiple pulmonary infections. O
medications consisted of tacrolimus, corticosteroids, thalidomide 100 mg daily, sertraline 50 mg daily, mo
restlessness, delirium and agitation. He developed hypertension and a high fever (40 degrees Celsius). W
all medications with neurological effects were discontinued, including sertraline, thalidomide, alprazolam,
and morphine were reinstated with no reoccurrence of symptoms (Hachem et al, 2003). 

 
3.5.1.CR   Lithium 

1)  Interaction Effect: possible increased lithium concentrations and/or an increased risk of SSRI-related sero
2)  Summary: Concomitant use of lithium and various SSRIs has been associated with enhanced side effects
resulted in neurotoxicity and increased lithium levels in one case report (Salama & Shafey, 1989a). Signs and
who demonstrated therapeutic serum lithium levels while on concurrent fluoxetine and lithium (Muly et al, 199
interaction between lithium and citalopram (Gram et al, 1993a; Baumann et al, 1996a). Combined administrat
significant effect on the pharmacokinetics of citalopram or lithium. However, plasma lithium levels should be m
clinical practice. Lithium may enhance the serotonergic effects of citalopram, therefore caution should be exe
Concurrent use of fluvoxamine and lithium has led to case reports of increased lithium levels and neurotoxicit
Spigset, 1993a; Evans & Marwick, 1990; Burrai et al, 1991a). No pharmacokinetic interference was apparent 
(TM), 2003). If these two agents are to be given concomitantly, the manufacturer suggests that caution be us
have been reported when lithium was coadministered with fluoxetine and fluvoxamine (both in the same phar
Spigset, 1993a; Salama & Shafey, 1989a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Monitor patients on concurrent lithium and selective serotonin reuptake inhibitor the
and symptoms associated with serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status c
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Concomitant administration of oral lithium carbonate and oral fluoxetine resulted in increased lithium s
(Salama & Shafey, 1989). Fluoxetine 20 mg daily was added to a regimen of lithium 1200 mg daily follow
morning awakening. Lithium serum levels increased to 1.7 mEq/L from a range of 0.75 to 1.15 mEq/L pri
resulted in a decrease in the lithium serum level within 48 hours to 1.2 mEq/L. The neurologic symptoms
contribution of fluoxetine to lithium toxicity in this patient was obscured by the fact that the lithium was red
b)  A 53-year old woman who had been taking fluoxetine 20 mg daily and lorazepam 0.5 mg four times d
order to augment her response to fluoxetine. Within 48 hours, the patient became confused, ataxic, and 
degrees F, and laboratory values were normal except for an elevated leukocyte count and slightly elevate
resolved over the next four days. At no point did the lithium levels reach a toxic level, suggesting that the
et al, 1989). 
c)  Serotonin syndrome was precipitated when lithium 300 mg twice daily was added to a three-month re
measured at 0.65 mEq/L and the dose was increased to 300 mg three times daily. Two days after this do
tremor, diarrhea, and incoordination. After discontinuation of lithium and initiation of cyproheptadine thera
of fluoxetine 40 mg per day without further symptoms of serotonin syndrome (Muly et al, 1993). 
d)  Eight healthy male volunteers completed three phases of an interaction study to determine the effects
sparteine, indicating normal cytochrome P450 2D6 enzyme activity. Although lithium is not influenced by
subject received citalopram 40 mg alone as a single daily dose for 10 days, lithium 30 mmol (1980 mg) a
two weeks separated each treatment phase. Results showed that the concurrent administration of citalop
1993). 
e)  Twenty-four patients experiencing depression (DSM III criteria) were randomized under double-blind c
daily) or placebo. All of the subjects had failed to respond to four weeks of citalopram monotherapy. Lithi
between lithium and citalopram was noted, and cotherapy was well tolerated (Baumann et al, 1996). 
f)  Serotonin syndrome was described in a 53-year-old patient who was stabilized on lithium 1400 mg da
period the fluvoxamine dose was increased to 200 mg daily; tremor and difficulty with fine hand moveme
bilateral hyperreflexia of biceps and knee jerks, and clonus in both ankles were seen. After 12 weeks of c
daily replaced fluvoxamine, and the neuromuscular symptoms abated over a 2-week period. After four w
g)  Three cases of mania were reported in patients who were treated with lithium and fluvoxamine. The m
begun. Fluvoxamine was discontinued and, in two of the three patients, the mania resolved, and success
depression reappeared within a month of fluvoxamine discontinuation (Burrai et al, 1991). 
h)  In an open-labeled, placebo-controlled study, lithium 600 mg was administered to 16 subjects orally tw
sertraline 100 mg or placebo was given twice, ten hours and two hours prior to lithium dosing on day nine
renal clearance increased by 6.9% (0.11 L/hour) when sertraline was coadministered. Seven subjects ex
subjects who ingested placebo and lithium experienced side effects (Wilner et al, 1991). 

 
3.5.1.CS   Lofepramine 

1)  Interaction Effect: modest elevations in lofepramine serum levels or possible serotonin syndrome (hyperte
2)  Summary: There is limited evidence suggesting that sertraline may inhibit tricyclic antidepressant (TCA) m
P450 2D6 enzyme activity and may increase the plasma concentrations of coadministered drugs that are met
2002i; Preskorn et al, 1994m; Lydiard et al, 1993f). Effects of the interaction may have little or no clinical impa
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were modest compared with those found when fluoxetine (another selective serotonin reuptake inhibitor) was
sertraline therapy for TCA toxicity (dry mouth, urinary retention, CNS depression). Lofepramine doses may ne
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of lofepramine and sertraline may result in an additive increase in s
(hypertension, hyperthermia, myoclonus, mental status changes). Lofepramine should not be used in combin
7)  Probable Mechanism: inhibition of lofepramine metabolism 
8)  Literature Reports 

a)  Desipramine pharmacokinetics were studied in 18 healthy male volunteers. Study subjects received o
daily) for 21 days. When sertraline was added to desipramine therapy, the mean maximum concentration
increased by 26%. Trough concentrations of desipramine were close to baseline one week after sertralin
interaction may not be clinically significant (Preskorn et al, 1994l).  

 
3.5.1.CT   Lornoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.CU   Meclofenamate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.CV   Mefenamic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
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3.5.1.CW   Meloxicam 
1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.CX   Methadone 

1)  Interaction Effect: increased serum methadone levels 
2)  Summary: Coadministration of methadone and sertraline may result in increased or prolonged opioid effec
these agents are coadministered, consider reducing the methadone dosage. Additionally, monitor patients for
METHADOSE(R) oral concentrate, sugar-free oral concentrate, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of methadone and sertraline may result in increased serum metha
coadministered, consider reducing the methadone dosage. Also, monitor patients for increased methadone a
concentrate, sugar-free oral concentrate, 2005). 
7)  Probable Mechanism: potential inhibition of CYP3A4-mediated methadone metabolism 

 
3.5.1.CY   Methylphenidate 

1)  Interaction Effect: increased selective serotonin reuptake inhibitor plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabo
the SSRI may be necessary when it is used concurrently with methylphenidate. Additionally, when initiating o
Info METADATE CD(R) extended-release oral capsules, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing methylphenidate to patients who take an selective se
cause elevated SSRI plasma concentrations. Consider a decrease in the dose of SSRI when these agents ar
initiating or discontinuing methylphenidate therapy (Prod Info METADATE CD(R) extended-release oral caps
7)  Probable Mechanism: inhibition of selective serotonin reuptake inhibitor metabolism by methylphenidate 

 
3.5.1.CZ   Metoclopramide 

1)  Interaction Effect: an increased risk of developing extrapyramidal symptoms 
2)  Summary: In a case report, a 23-year old woman developed extrapyramidal symptoms after sertraline was
report describes a 14-year old female who experienced mandibular dystonia five days after starting metoclop
controlled studies are necessary to confirm the clinical implications of this interaction. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Clinicians should be alerted to the possibility that patients may have an increased ri
metoclopramide. Close patient monitoring is warranted. 
7)  Probable Mechanism: synergistic dopaminergic inhibition 
8)  Literature Reports 

a)  A 23-year-old woman developed mandibular dystonia after sertraline was added to a chronic regimen
for six months when she was admitted to the hospital with depression. After two 50 mg doses of sertralin
periauricular pain, jaw tightness, and the sensation of teeth clenching and grinding. After diphenhydramin
recurrence of symptoms after her third dose of sertraline. After sertraline was discontinued the patient ex
(Christensen & Byerly, 1996).  
b)  A 14-year-old patient stabilized on sertraline 100 mg for the previous two months presented to her ph
times daily. Five days later, the patient was taken to the emergency room because of mandibular dyston
c)  A risk of serotonin syndrome with serious extrapyramidal reactions may occur with the concomitant us
18 months for depression and agoraphobia. Other medications were celecoxib and hydrocortisone. After
Metoclopramide was initiated on postoperative day 2 because of nausea. Two hours after the first metoc
shoulders, twitching of the lips, stiffness of the tongue and jaw and difficulties in controlling tongue move
Symptoms resolved in 4 hours after administration of diazepam. Upon reinstitution of metoclopramide, th
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concentrations rose to 535 U/L, but CK MB fraction, troponin concentrations and ECG remained normal. 
normal the following day. Two days later a similar pattern of clinical features occurred 1.5 hours after she
there was no recurrence of the previous symptoms. According to the Naranjo probability scale, the comb
syndrome (Fisher & David, 2002).  

 
3.5.1.DA   Milnacipran 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental s
2)  Summary: Concurrent use of milnacipran and an SSRI may result in hypertension, coronary artery vasoco
syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blo
diarrhea (Prod Info SAVELLA(R) oral tablets, 2009). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of milnacipran and an SSRI may result in hypertension and coron
used together, discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms of s
during treatment initiation and dose increases (Prod Info SAVELLA(R) oral tablets, 2009). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.DB   Moclobemide 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with sertraline and a monoamine oxidase (MA
characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaph
Zoloft(R), 2002b; Lappin & Auchincloss, 1994c; Graber et al, 1994c; Neuvonen et al, 1993a; Bhatara & Bande
similar reaction may occur. Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of sertraline and a MAO inhibitor is contraindicated. Wait at least 14
least 14 days after discontinuing sertraline before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of selective serotonin reuptake inhibitors and monoamine oxidase inhibitors can pro
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, cha
not recognized and correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for 8 weeks stopped taking the drug for 11 
patient became restless and developed leg twitches. The patients was later admitted to the emergency ro
disturbances. The patient did not improve after treatment with diazepam and propranolol. The patient wa
in symptoms after the second dose (Lappin & Auchincloss, 1994b).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was ad
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body tempe
mmHg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignan
between sertraline and phenelzine. The authors suggest that MAO inhibitor therapy should be discontinu
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least five ha
d)  Five fatal cases of serotonin syndrome following overdoses have been reported. In three of the five ca
selective monoamine oxidase inhibitor, and citalopram. Of these three patients, moclobemide blood conc
concentrations ranged from normal to five times the therapeutic level (Neuvonen et al, 1993).  

 
3.5.1.DC   Morniflumate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.DD   Nabumetone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
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associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.DE   Nadroparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.DF   Naproxen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
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3.5.1.DG   Naratriptan 
1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Rare incidences of weakness, hyperreflexia, and incoordination have been reported with the co
1 (5HT-1) agonist (Prod Info Amerge(TM), 2002). Concurrent use of a triptan and an SSRI may result in serot
include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, inc
Clinicians should be aware that triptans may be commonly used intermittently and that either the triptan or the
syndrome with patients who are prescribed this combination and monitor them closely for symptoms of seroto
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as naratriptan, and an SSRI may result in a life-t
used intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
monitor closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordinatio
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.DH   Nialamide 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with sertraline and a monoamine oxidase (MA
characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaph
concomitant use of serotonin specific reuptake inhibitors and MAO inhibitors (Prod Info Zoloft(R), 1999h; Lap
& de Vries, 1990i). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of sertraline and a MAO inhibitor is contraindicated. Wait at least 14
least 14 days after discontinuing sertraline before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of SSRIs and monoamine oxidase inhibitors can produce a toxic reaction known as 
hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, dia
fatality can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for 
the patient became restless and developed leg twitches. The patients was later admitted to the emergen
disturbances. After treatment with diazepam and propranolol the patient did not improve. The patient was
symptoms after the second dose (Lappin & Auchincloss, 1994j).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was ad
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body tempe
Hg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant sy
sertraline and phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should
serotonin reuptake inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinue
1994j).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
approximately one month after adding selegiline to fluoxetine. The patient improved two months after bot
involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relat
quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.DI   Niflumic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.DJ   Nimesulide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
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suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.DK   Nortriptyline 

1)  Interaction Effect: elevated nortriptyline serum levels or possible serotonin syndrome (hypertension, hyper
2)  Summary: There is limited evidence suggesting that sertraline may inhibit tricyclic antidepressant (TCA) m
cytochrome P450 2D6 enzyme activity and may increase the plasma concentrations of coadministered drugs
al, 1994q; Lydiard et al, 1993h). Effects of the interaction may have little or no clinical impact, however. Increa
compared with those found when fluoxetine (another selective serotonin reuptake inhibitor) was combined wit
therapy for TCA toxicity (dry mouth, urinary retention, CNS depression). Nortriptyline doses may need to be r
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The combined use of tricyclic antidepressants (TCAs) and selective serotonin reupt
serotonin syndrome have also been reported with concurrent TCA and SSRI therapy. Caution should be obse
concentrations as the dose of TCA may need to be reduced. 
7)  Probable Mechanism: inhibition of nortriptyline metabolism 
8)  Literature Reports 

a)  Desipramine pharmacokinetics were studied in 18 healthy male volunteers. Study subjects received o
daily) for 21 days. When sertraline was added to desipramine therapy, the mean maximum concentration
increased by 26%. Trough concentrations of desipramine were close to baseline one week after sertralin
interaction may not be clinically significant (Preskorn et al, 1994p).  
b)  Fourteen elderly depressed patients were retrospectively studied to determine the effect that sertralin
and increased up to 150 mg daily. Overall, sertraline caused a median increase of only 2% in nortriptylin
clinical implications. In patients taking sertraline in doses of 100 mg or 150 mg daily, the nortriptyline leve
in the change of nortriptyline levels, careful monitoring of nortriptyline concentrations should be practiced

 
3.5.1.DL   Oxaprozin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.DM   Oxycodone 

1)  Interaction Effect: an increased risk of serotonin syndrome (tachycardia, hyperthermia, myoclonus, menta
2)  Summary: Coadministration of oxycodone and sertraline has resulted in the development of symptoms su
Caution is advised if oxycodone and sertraline are coadministered. Monitor patients for signs and symptoms o
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant administration of oxycodone and sertraline may increase the risk of de
symptoms of serotonin syndrome (tachycardia, hyperthermia, myoclonus, mental status changes). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Symptoms of serotonin syndrome developed in an 86-year-old woman following concurrent administr
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resulted in a sacral fracture. Prior to hospitalization, medications included extended-release oxycodone 1
20 mg twice daily for pain control and following a brief hospital stay, she was transferred to a long-term c
increased muscle tone in lower extremities, truncal ataxia, and coarse tremors, with myoclonic jerks, in b
decreased which resolved the myoclonus, rigidity, and tremors within 2 days. It was postulated that the in
(Gnanadesigan et al, 2005). 
b)  A 34-year-old bone marrow transplant male patient experienced visual hallucinations and tremors foll
presentation, the patient had been discharged from the hospital, following extensive evaluation (including
of sertraline 50 mg once daily, oxycodone 10 mg as needed (average daily dose 10 to 20 mg/day), and c
omeprazole, folinic acid, acyclovir, fluconazole, and trimethoprim/sulfamethoxazole. Within 48 hours afte
biopsy-site related pain and during this interval, he experienced severe tremors and visual hallucinations
year ago and his current cyclosporine level was 467 ng/mL, cyclosporine was believed to be the offendin
discontinued and hydromorphone (maximum 6 mg/day) was initiated for pain control. However, 72 hours
cyclosporine level had decreased to 128 ng/mL. It was postulated that increased oxycodone doses in co
Subsequently, sertraline was discontinued and oral cyproheptadine 8 mg was administered, which resolv

 
3.5.1.DN   Parecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.DO   Pargyline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with sertraline and a monoamine oxidase (MA
characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaph
concomitant use of serotonin specific reuptake inhibitors and MAO inhibitors (Prod Info Zoloft(R), 1999; Lapp
de Vries, 1990a). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of sertraline and a MAO inhibitor is contraindicated. Wait at least 14
least 14 days after discontinuing sertraline before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of SSRIs and monoamine oxidase inhibitors can produce a toxic reaction known as 
hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, dia
fatality can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for
the patient became restless and developed leg twitches. The patients was later admitted to the emergen
disturbances. After treatment with diazepam and propranolol the patient did not improve. The patient was
symptoms after the second dose (Lappin & Auchincloss, 1994).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was ad
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body tempe
Hg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant sy
sertraline and phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should
serotonin reuptake inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinue
1994).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
approximately one month after adding selegiline to fluoxetine. The patient improved two months after bot
involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relat
quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.DP   Parnaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
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reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.DQ   Pentosan Polysulfate Sodium 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.DR   Phenelzine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
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2)  Summary: Concurrent administration or overlapping therapy with sertraline and a monoamine oxidase (MA
characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaph
Zoloft(R), 2002q; Lappin & Auchincloss, 1994q; Graber et al, 1994q; Bhatara & Bandettini, 1993h; Suchowers
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of sertraline and a MAO inhibitor is contraindicated. Wait at least 14
least 14 days after discontinuing sertraline before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, cha
not recognized and correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for
the patient became restless and developed leg twitches. The patients was later admitted to the emergen
disturbances. The patient did not improve after treatment with diazepam and propranolol. The patient wa
in symptoms after the second dose (Lappin & Auchincloss, 1994p).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was ad
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body tempe
mmHg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignan
between sertraline and phenelzine. The authors suggest that MAO inhibitor therapy should be discontinu
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least 5 half-
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
approximately 1 month after adding selegiline to fluoxetine therapy. The patient improved 2 months after 
involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relat
quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.DS   Phenindione 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.DT   Phenprocoumon 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
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1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.DU   Phenylbutazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.DV   Phenytoin 

1)  Interaction Effect: an increased risk of phenytoin toxicity (ataxia, hyperreflexia, nystagmus, tremor) 
2)  Summary: Coadministration of sertraline with phenytoin has been reported to result in elevated serum phe
controlled studies are needed to verify the extent of this interaction. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Caution is warranted if phenytoin and sertraline are to be coadministered. Serum ph
therapy or changing the sertraline dose. Monitor patients for signs and symptoms of phenytoin toxicity (ataxia
downward. 
7)  Probable Mechanism: sertraline inhibition of phenytoin metabolism by cytochrome P450 isoenzymes 
8)  Literature Reports 

a)  Sertraline is known to be a moderate to weak inhibitor of the cytochrome P450IID6 isoenzyme (CYP2
metabolism of phenytoin may involve the cytochrome P450IID6 (Murray, 1992a) and the CYP2C9 hepati
activity and pathways, it seems theoretically possible that concurrent sertraline may act to inhibit metabo
b)  Two elderly patients developed elevated serum phenytoin concentrations during coadministration with
addition to several other medications. After sertraline 25 mg every night for depression was added to his 
increases in the sertraline dose to 75 mg per day, the patient's serum phenytoin level rose to 30.9 mcg/m
per day. Sertraline 100 mg per day was also administered without further adverse effects. Patient 2, an 8
mcg/mL) after the addition of sertraline 25 mg every other day to phenytoin 260 mg per day. The authors
sertraline therapy or initiating a change in sertraline dose (Haselberger et al, 1997b).  
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3.5.1.DW   Pimozide 

1)  Interaction Effect: an increase in plasma pimozide levels 
2)  Summary: Due to the narrow therapeutic index of pimozide and due to the interaction noted at low dose o
Info Zoloft(R), 2002s). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of sertraline in patients taking pimozide is contraindicated. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  In a controlled trial of a single 2 mg dose of pimozide, sertraline 200 mg daily coadministration to stea
time curve (AUC) and maximum plasma concentrations (Cmax) of about 40%, but was not associated w
been evaluated in combination with sertraline, the effect on QT interval and pharmacokinetic parameters
and observed interaction data with low doses, the combination should be avoided (Prod Info Zoloft(R), 20

 
3.5.1.DX   Pirazolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.DY   Piroxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.DZ   Pirprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
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b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
 
3.5.1.EA   Procarbazine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with sertraline and a monoamine oxidase (MA
characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaph
concomitant use of serotonin specific reuptake inhibitors and MAO inhibitors (Prod Info Zoloft(R), 1999j; Lapp
& de Vries, 1990q). Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of sertraline and a MAO inhibitor is contraindicated. Wait at least 14
least 14 days after discontinuing sertraline before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of SSRIs and monoamine oxidase inhibitors can produce a toxic reaction known as 
serotonergic hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hype
correctly treated, fatality can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for 
the patient became restless and developed leg twitches. The patients was later admitted to the emergen
disturbances. After treatment with diazepam and propranolol the patient did not improve. The patient was
symptoms after the second dose (Lappin & Auchincloss, 1994r).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was ad
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body tempe
Hg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant sy
sertraline and phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should
serotonin reuptake inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinue
1994r).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
approximately one month after adding selegiline to fluoxetine. The patient improved two months after bot
involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relat
quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.EB   Propafenone 

1)  Interaction Effect: an increased risk of propafenone toxicity (cardiac arrhythmias) 
2)  Summary: No data are currently available related to concomitant propafenone - sertraline administration. P
2000). Sertraline inhibits the CYP2D6 isoenzyme (Prod Info Zoloft(R), 1999d). With propafenone - sertraline c
propafenone serum levels and possible propafenone toxicity. Controlled studies are needed to investigate the
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of these agents should be approached with caution. Monitor the E
may need to be reduced. 
7)  Probable Mechanism: inhibition of propafenone metabolism 

 
3.5.1.EC   Propranolol 

1)  Interaction Effect: an increased risk of chest pain 
2)  Summary: Sertraline is a moderate to weak inhibitor of the hepatic cytochrome P450IID6 isoenzyme (CYP
report describes sudden chest pain when sertraline was added to existing propranolol therapy (Iruela, 1994a)
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients receiving propranolol and sertraline cotherapy for an increased inc
coronary artery disease. 
7)  Probable Mechanism: endothelium vasoconstriction caused by serotonin 
8)  Literature Reports 

a)  A 53-year-old male physician was maintained on propranolol 160 mg daily and aspirin 200 mg daily fo
depression, he experienced sudden precordial chest pain that was responsive to 2 mg of sublingual glyc
occurred on the electrocardiogram. The next day, a similar reaction happened soon after the administrat
nortriptyline 50 mg daily with no further episodes of chest pain. Possible mechanisms for this interaction 
artery disease (Iruela, 1994).  

 
3.5.1.ED   Propyphenazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
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4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.EE   Proquazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.EF   Protriptyline 

1)  Interaction Effect: modest elevations in protriptyline serum levels or possible serotonin syndrome (hyperte
2)  Summary: There is limited evidence suggesting that sertraline may inhibit tricyclic antidepressant (TCA) m
P450 2D6 enzyme activity and may increase the plasma concentrations of coadministered drugs that are met
Lydiard et al, 1993a; Prod Info Zoloft(R), 1999a). Effects of the interaction may have little or no clinical impact
were modest compared with those found when fluoxetine (another selective serotonin reuptake inhibitor) was
sertraline therapy for TCA toxicity (dry mouth, urinary retention, CNS depression). Protriptyline doses may ne
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The combined use of tricyclic antidepressants (TCAs) and selective serotonin reupt
serotonin syndrome have also been reported with concurrent TCA and SSRI therapy. Caution should be obse
7)  Probable Mechanism: inhibition of protriptyline metabolism 
8)  Literature Reports 

a)  Desipramine pharmacokinetics were studied in 18 healthy male volunteers. Study subjects received o
daily) for 21 days. When sertraline was added to desipramine therapy, the mean maximum concentration
increased by 26%. Trough concentrations of desipramine were close to baseline one week after sertralin
interaction may not be clinically significant (Preskorn et al, 1994b).  

 
3.5.1.EG   Rasagiline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with selective serotonin reuptake inhibitors, in
has been reported to cause serious, sometimes fatal reactions. Signs and symptoms included hyperthermia, 
status changes progressing to extreme agitation, delirium, and coma. Similar reactions have been reported w
selegiline. Rasagiline clinical trials did allow concomitant use of sertraline in doses less than or equal to 100 m
adequate to rule out the possibility of adverse events from the combination of rasagiline and sertraline, and s
initiating therapy with sertraline (Prod Info AZILECT(R) oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of sertraline and rasagiline Should be avoided. Wait at least 14 day
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, cha
not recognized and correctly treated, death can result. 

 
3.5.1.EH   Reviparin 
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1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.EI   Rifampin 

1)  Interaction Effect: loss of sertraline efficacy 
2)  Summary: Sertraline is metabolized by cytochrome P450 3A4 enzymes, which are induced by rifampin the
of selective serotonin reuptake inhibitor (SSRI) withdrawal syndrome following seven days of concurrent rifam
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for sertraline efficacy and signs of selective serotonin reuptake inh
rifampin is given concomitantly. 
7)  Probable Mechanism: induction of cytochrome P450 3A4-mediated sertraline metabolism 
8)  Literature Reports 

a)  Rifampin administration was thought to precipitate selective serotonin reuptake inhibitor withdrawal sy
concurrent therapy. The patient had been stabilized on sertraline 200 mg nightly for generalized anxiety d
mg was started for a methicillin-resistant Staphylococcus aureus skin infection. Seven days later, the pat
a blood sample was drawn to determine the plasma sertraline concentration. Laboratory analysis reveale
ng/mL. The patient finished the remainder of the 10-day course of rifampin. Seven days after rifampin wa
an N-desmethylsertraline concentration of 136 ng/mL. Anxiety was still persistent in this patient, so sertra
(Markowitz & DeVane, 2000).  

 
3.5.1.EJ   Rizatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following concom
specific reuptake inhibitor (SSRI) (Prod Info Imitrex(R), 1998). Because rizatriptan is a 5HT 1B/1D receptor ag
1998a). Concurrent use of a triptan and an SSRI may result in serotonin syndrome which may be life-threaten
coordination, fast heart beat, rapid changes in blood pressure, increased body temperature, overreactive refle
commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different physicia
combination and monitor them closely for symptoms of serotonin syndrome (US Food and Drug Administratio
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as rizatriptan, and an SSRI may result in a life-th
used intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
monitor closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordinatio
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
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8)  Literature Reports 
a)  Twelve healthy volunteers received paroxetine 20 mg daily for two weeks and a single dose of rizatrip
paroxetine (Prod Info Maxalt(R), 1998).  

 
3.5.1.EK   Rofecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.EL   Selegiline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with sertraline and a monoamine oxidase (MA
characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaph
Zoloft(R), 2002u; Lappin & Auchincloss, 1994u; Graber et al, 1994u; Bhatara & Bandettini, 1993j; Suchowers
contraindicated, and a minimum of 14 days should elapse after discontinuing selegiline before initiating thera
before initiating therapy with selegiline (Prod Info EMSAM(R) transdermal patch, 2006). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of sertraline and selegiline is contraindicated. Wait at least 14 days 
after discontinuing sertraline before initiating therapy with selegiline. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, cha
not recognized and correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for
the patient became restless and developed leg twitches. The patients was later admitted to the emergen
disturbances. The patient did not improve after treatment with diazepam and propranolol. The patient wa
in symptoms after the second dose (Lappin & Auchincloss, 1994t).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was ad
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body tempe
mmHg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignan
between sertraline and phenelzine. The authors suggest that MAO inhibitor therapy should be discontinu
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least 5 half-
d)  Two case reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky &
approximately 1 month after adding selegiline to fluoxetine therapy. The patient improved 2 months after 
involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relat
quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.EM   Sibrafiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.EN   Sibutramine 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, ment
2)  Summary: Sibutramine inhibits the reuptake of norepinephrine, dopamine, and serotonin. In addition, the t
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neurotransmitters. A hyperserotonergic state, termed serotonin syndrome, may result if sibutramine is given c
and selective serotonin reuptake inhibitors is not recommended (Prod Info Meridia(R), 1997). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Sibutramine should not be administered with serotonergic agents, including selectiv
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Serotonin syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, m
the syndrome is not recognized and correctly treated, death can result (Sternbach, 1991b).  

 
3.5.1.EO   St John's Wort 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, ment
2)  Summary: Case reports describe the onset of serotonin syndrome-like symptoms, mania, and hypomania 
(Spinella & Eaton, 2002c; Barbanel et al, 2000a; Waksman et al, 2000a; Lantz et al, 1999a). A patient exhibit
paroxetine therapy (Gordon, 1998a). St. John's Wort is thought to inhibit serotonin reuptake and may have m
which when added to selective serotonin reuptake inhibitors may result in serotonin syndrome. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients should be advised to wait two weeks after stopping St. John's Wort before 
selective serotonin reuptake inhibitor (SSRI) therapy with St. John's Wort, the half-life of the specific SSRI sh
metabolized out of the body. 
7)  Probable Mechanism: additive serotonergic effect 
8)  Literature Reports 

a)  Five cases have been reported of serotonin syndrome in the elderly after combining prescription antid
headache 4 days after starting St. John's Wort 300 milligrams (mg) three times daily combined with sertr
2 developed nausea, epigastric pain and anxiety 3 days after starting St. John's Wort 300 mg twice daily 
discontinuing both medications, and he resumed sertraline use without complications. The third case dev
mg twice daily combined with sertraline 50 mg daily. His symptoms improved in 4 to 5 days after stopping
nausea, anxiety, restless, and irritability 2 days after starting St. John's Wort 300 mg three times daily co
seven days, and his symptoms improved in 1 week after stopping the medication. Cases 1 through 4 res
Case 5 developed nausea, vomiting and restlessness 3 days after starting St. John's Wort 300 mg three 
John's Wort but discontinued the nefazodone and over 1 week her symptoms Improved. She refused to 
moderate symptoms of depression and anxiety returned (Lantz et al, 1999).  
b)  A 50-year-old female taking St. John's Wort 600 mg daily experienced symptoms of sedative intoxica
slow-moving, and complained of nausea and weakness. Prior to starting St. John's Wort, she had been r
sleep, she returned to her baseline mental status (Gordon, 1998).  
c)  A 61-year-old female experienced restlessness and involuntary movements of her extremities after be
mg daily. The patient reported agitation and akathisia 8 hours after taking the first dose of paroxetine. Sh
hyperreflexia and rigidity. Blood pressure, heart rate, and temperature were normal. After admission, bloo
minute. Creatine kinase increased from 212 units/liter (U/L) initially to 1024 U/L. The patient was manage
2000).  
d)  A 28-year-old male developed a manic syndrome following comedication with St. John's Wort and se
orchidectomy 2 years earlier, but testosterone levels were subtherapeutic. The patient was prescribed se
patient preference (dose not specified). Before sertraline was started, the patient was instructed to disco
improved mood so did not see his physician, believing that he did not need further treatment. Over 2 mon
afford, and was ultimately arrested for stealing fuel for the car. On arrest, he was referred to psychiatric s
distractible, have flight of ideas, and grandiose delusions, leading to a diagnosis of a manic episode. The
that St. John's Wort may have increased the risk as a result of monoamine oxidase inhibition. Since the p
state was considered low. However, the patient had elevated gonadotropin levels (luteinizing hormone a
(Barbanel et al, 2000).  
e)  A 42-year-old female experienced symptoms consistent with a mixed hypomanic episode following co
symptoms resolved following discontinuation of Ginkgo and St. John's Wort. The patient was being treate
twice daily and buspirone 15 mg twice daily. Several weeks prior to presentation, buspirone was increase
melatonin, and St. John's Wort in unspecified doses. Melatonin was considered unlikely to have contribu
since they may potentiate antidepressants, and considering the temporal relationship between the use of
symptoms. However, the brain injury was considered a possible contributor (Spinella & Eaton, 2002b).  

 
3.5.1.EP   Sulfinpyrazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
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PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.EQ   Sulindac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.ER   Sulodexide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.ES   Sumatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following concom
Zoloft(R), 2002t; Prod Info Imitrex(R), 2002). Concurrent use of a triptan and an SSRI may result in serotonin 
restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, increased 
should be aware that triptans may be commonly used intermittently and that either the triptan or the SSRI ma
patients who are prescribed this combination and monitor them closely for symptoms of serotonin syndrome (
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as sumatriptan, and an SSRI, such as sertraline
triptans may be commonly used intermittently and that either the triptan or the SSRI may be prescribed by a d
syndrome with the patient and monitor closely for symptoms of serotonin syndrome (restlessness, hypertherm
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.ET   Suprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.EU   Tapentadol 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental s
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2)  Summary: Concurrent use of tapentadol and a selective serotonin reuptake inhibitor (SSRI) may result in s
include restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, inc
Info tapentadol immediate release oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tapentadol and an SSRI may result in a life-threatening conditio
closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordination), espe
release oral tablets, 2008). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.EV   Tenidap 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.EW   Tenoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.EX   Terfenadine 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: In two in vivo studies, no pharmacokinetic interaction between terfenadine and sertraline was o
likely to be of any clinical significance (Prod Info Zoloft(R), 2002a). However, the manufacturer of terfenadine 
Seldane(R), 1997). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of terfenadine and sertraline should be avoided. 
7)  Probable Mechanism: inhibition of cytochrome P450-mediated metabolism of terfenadine 

 
3.5.1.EY   Tiaprofenic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
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8)  Literature Reports 
a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.EZ   Ticlopidine 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.FA   Tinzaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.FB   Tipranavir 

1)  Interaction Effect: increased sertraline plasma concentrations 
2)  Summary: Although the drug interaction between sertraline and tipranavir/ritonavir has not been studied, c
plasma concentrations. Sertraline doses may need to be adjusted when tipranavir/ritonavir therapy is initiated
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of sertraline and tipranavir/ritonavir may increase sertrali
consider adjusting the sertraline dose as needed upon initiation of tipranavir/ritonavir (Prod Info APTIVUS(R) 
7)  Probable Mechanism: unknown 

 
3.5.1.FC   Tirofiban 

1)  Interaction Effect: an increased risk of bleeding 
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2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.FD   Tolmetin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.FE   Toloxatone 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with sertraline and a monoamine oxidase (MA
characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaph
concomitant use of serotonin specific reuptake inhibitors and MAO inhibitors (Prod Info Zoloft(R), 1999i; Lapp
& de Vries, 1990m). As a reversible and selective monoamine oxidase inhibitor, toloxatone may not potentiate
duration observed with other MAOIs. However, until further studies confirm the safety and efficacy of this com
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of sertraline and a MAO inhibitor is contraindicated. Wait at least 14
least 14 days after discontinuing sertraline before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of SSRIs and monoamine oxidase inhibitors can produce a toxic reaction known as 
hyperstimulation and manifests as restlessness, myoclonus, changes in mental status, hyperreflexia, dia
fatality can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for 
the patient became restless and developed leg twitches. The patients was later admitted to the emergen
disturbances. After treatment with diazepam and propranolol the patient did not improve. The patient was
symptoms after the second dose (Lappin & Auchincloss, 1994n).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was ad
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body tempe
Hg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignant sy
sertraline and phenelzine. The authors suggest that monoamine oxidase inhibitor (MAOI) therapy should
serotonin reuptake inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinue
1994n).  
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
approximately one month after adding selegiline to fluoxetine. The patient improved two months after bot
involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relat
quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.FF   Tramadol 

1)  Interaction Effect: an increased risk of seizures and serotonin syndrome (hypertension, hyperthermia, myo
2)  Summary: Seizures and serotonin syndrome have been reported in patients using tramadol. Some medica
and serotonin syndrome may be enhanced when sertraline and tramadol therapy are combined (Prod Info Ult
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution should be used if tramadol is to be administered to patients receiving conco
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underlying conditions that might predispose to seizures. Observe the patient closely for signs and symptoms 
7)  Probable Mechanism: increased concentration of serotonin in the nervous system and periphery 

 
3.5.1.FG   Tranylcypromine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with sertraline and a monoamine oxidase (MA
characterized by symptoms such as restlessness, myoclonus, changes in mental status, hyperreflexia, diaph
Zoloft(R), 2002n; Lappin & Auchincloss, 1994m; Graber et al, 1994m; Bhatara & Bandettini, 1993f; Suchower
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of sertraline and a MAO inhibitor is contraindicated. Wait at least 14
least 14 days after discontinuing sertraline before initiating therapy with a MAO inhibitor. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, myoclonus, cha
not recognized and correctly treated, death can result.  
b)  A 26-year old woman who had been taking isocarboxazid for eight weeks stopped taking the drug for
the patient became restless and developed leg twitches. The patients was later admitted to the emergen
disturbances. The patient did not improve after treatment with diazepam and propranolol. The patient wa
in symptoms after the second dose (Lappin & Auchincloss, 1994l).  
c)  A drug interaction was reported in a 61-year old woman in which sertraline 100 mg twice daily was ad
taking the first sertraline dose, the patient was found in a semicomatose state, with elevated body tempe
mmHg. After transportation to the hospital, the patient was misdiagnosed as having neuroleptic malignan
between sertraline and phenelzine. The authors suggest that MAO inhibitor therapy should be discontinu
inhibitor (SSRI) and that before starting a MAOI, SSRI therapy should be discontinued for at least 5 half-
d)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
approximately 1 month after adding selegiline to fluoxetine therapy. The patient improved 2 months after 
involved diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relat
quick resolution of symptoms. Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.FH   Triazolam 

1)  Interaction Effect: increased serum concentrations of triazolam and risk of adverse effects (excessive seda
2)  Summary: To date, no information is available related to the effects of coadministered triazolam and sertra
sertraline was a moderate inhibitor in vitro of alprazolam metabolism (Von Moltke et al, 1994a). It is theoretica
cytochrome P450 system and sertraline is thought to inhibit one or more P450 isoenzymes (DeVane, 1994f). 
family of isoenzymes and sertraline is suspected of inhibiting the CYP3A4 isozyme. Until further information is
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Caution is warranted if triazolam and sertraline are to be coadministered. Monitor pa
Triazolam doses may need to be reduced. 
7)  Probable Mechanism: decreased triazolam metabolism 

 
3.5.1.FI   Trimipramine 

1)  Interaction Effect: modest elevations in trimipramine serum levels or possible serotonin syndrome (hyperte
2)  Summary: There is limited evidence suggesting that sertraline may inhibit tricyclic antidepressant (TCA) m
P450 2D6 enzyme activity and may increase the plasma concentrations of coadministered drugs that are met
Lydiard et al, 1993c; Prod Info Zoloft(R), 1999b). Effects of the interaction may have little or no clinical impact
were modest compared with those found when fluoxetine (another selective serotonin reuptake inhibitor) was
sertraline therapy for TCA toxicity (dry mouth, urinary retention, CNS depression). Trimipramine doses may n
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The combined use of tricyclic antidepressants (TCAs) and selective serotonin reupt
serotonin syndrome have also been reported with concurrent TCA and SSRI therapy. Caution should be obse
7)  Probable Mechanism: inhibition of trimipramine metabolism 
8)  Literature Reports 

a)  Desipramine pharmacokinetics were studied in 18 healthy male volunteers. Study subjects received o
daily) for 21 days. When sertraline was added to desipramine therapy, the mean maximum concentration
increased by 26%. Trough concentrations of desipramine were close to baseline one week after sertralin
interaction may not be clinically significant (Preskorn et al, 1994f).  

 
3.5.1.FJ   Valdecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
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suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.1.FK   Warfarin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 2009; Schalekamp e
reported have included epistaxis, ecchymosis, hematoma, petechiae, and life-threatening hemorrhages. Alter
coadministration of SSRIs with warfarin (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). Prothrombin 
1997a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When sertraline and an anticoagulant are given concurrently, monitor patient for sig
closely for altered anticoagulant effects, including increased bleeding, when sertraline therapy is initiated or d
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
fibrillation during concomitant SSRI therapy or within 2 weeks following SSRI therapy termination. Patien
with randomly selected patients who received warfarin only (n=117). SSRI included fluoxetine, citalopram
bleeding episodes during 213.9 treatment years in the warfarin plus SSRI group, and 10 patients experie
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
(95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only. The SSRI implicated in patients experienci
addition of an SSRI was not associated with a change in warfarin dose or INR (p=0.48 and p=0.31 respe
patient adherence, and exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other tha
b)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
increased risk of hospitalization due to nongastrointestinal bleeding. Using national pharmacy and hospit
for abnormal bleeding and compared them with 5818 control subjects who were also taking a coumarin. 
on SSRIs showed greater risk for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR
bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekamp et al, 2008). 
c)  Sertraline 50 mg to 200 mg daily for 21 days produced an 8% increase in prothrombin time in subject
given prior to sertraline; this compared with a 1% decrease with placebo. Normalization of the prothromb
findings is unknown (Prod Info ZOLOFT(R) oral tablets, concentrate, 2008). 
d)  In a non-blinded, randomized, placebo-controlled trial involving 12 healthy volunteers, the effect of se
study, all participants received warfarin 0.75 mg/kg. Beginning on day 11, each volunteer was randomize
mg/day to 200 mg/day. Prothrombin time was measured prior to each dose of warfarin and periodically th
enhanced by sertraline to a clinically significant degree, despite the fact that sertraline was given in a hig

 
3.5.1.FL   Xemilofiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
been associated with an increased risk of bleeding. Bleeding events reported have included epistaxis, ecchym
tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
PROZAC(R) oral capsules, delayed-release capsules, solution, 2008) 
7)  Probable Mechanism: unknown 

 
3.5.1.FM   Zolmitriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following concom
specific reuptake inhibitor (SSRI) (Prod Info Imitrex(R), 1998a; Prod Info Zomig(TM), 1997). Because zolmitri
occur (Prod Info Zomig(TM), 1997). Concurrent use of zolmitriptan and an SSRI may result in serotonin synd
restlessness, hallucinations, loss of coordination, fast heart beat, rapid changes in blood pressure, increased 
should be aware that triptans may be commonly used intermittently and that either the triptan or the SSRI ma
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patients who are prescribed this combination and monitor them closely for symptoms of serotonin syndrome (
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as zolmitriptan, and an SSRI may result in a life-
used intermittently and that either the triptan or the SSRI may be prescribed by a different physician. If these 
monitor closely for symptoms of serotonin syndrome (restlessness, hyperthermia, hyperreflexia, incoordinatio
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  The pharmacokinetics of a single 10 mg dose of zolmitriptan were not altered by four weeks of fluoxe
pressure were also not changed by fluoxetine therapy (Prod Info Zomig(R), 2002). 

 
3.5.1.FN   Zolpidem 

1)  Interaction Effect: an increased risk of hallucinations 
2)  Summary: The publication of five case reports from the Washington Poison Center elucidates potential int
reported hallucinations after concurrent use of zolpidem and antidepressant medication. The hallucination ep
1998a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Observe patients for hallucinatory activity. Alternative anti-insomnia medication may
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  The Washington Poison Center reports that they received five different calls from patients experiencin
the five reports came from patients taking serotonin-reuptake inhibitors in addition to zolpidem. The antid
and bupropion. In each case, the hallucinatory activity lasted longer than one hour, but the patients' symp
which zolpidem might cause hallucinations has not been firmly established (Elko et al, 1998).  

 
3.5.1.FO   Zomepirac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
associated with an increased risk of bleeding. Bleeding events have included epistaxis, ecchymosis, hematom
suspension, 2008) (Prod Info Lexapro(TM), 2003; Dalton et al, 2003a; Prod Info CELEXA (R) oral tablet, solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
were searched among 26,005 users of antidepressant medications and compared with the number of ho
amount of upper GI bleeding episodes was 3.6 times more than expected (95% confidence interval, 2.7 t
12.2 (95% confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The 
SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin increased the risk even further (Dalton 
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 

 
3.5.2   Drug-Food Combinations 

Ethanol 

Grapefruit Juice 

 
3.5.2.A   Ethanol 

1)  Interaction Effect: an increased risk of impairment of mental and motor skills 
2)  Summary: In experiments with healthy subjects, sertraline did not potentiate cognitive or psychomotor effe
manufacturer of sertraline recommends that depressed patients be advised to avoid alcohol while using sertr
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients receiving sertraline should be advised to avoid the use of alcohol. 
7)  Probable Mechanism: unknown 

 
3.5.2.B   Grapefruit Juice 

1)  Interaction Effect: elevated sertraline serum concentrations and an increased risk of adverse side effects 
2)  Summary: In a small study, grapefruit juice was shown to inhibit the metabolism of sertraline, resulting in i
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cytochrome P450 3A4 (CYP3A4) enzymes, and sertraline relies on CYP3A4 for metabolism to its metabolite,
this interaction (Lee et al, 1999a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Counsel patients to avoid grapefruit juice while taking sertraline. Orange juice may 
metabolism. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4-mediated sertraline metabolism 
8)  Literature Reports 

a)  Five depressed patients stabilized on sertraline for more than six weeks participated in a prospective,
pharmacokinetics of sertraline. During the first seven days of the study, each patient received their usual
mL of grapefruit juice. The mean sertraline trough levels increased from 13.6 mcg/L to 20.2 mcg/L during
effects reported between the two periods. Grapefruit juice had minimal effects on sertraline metabolism i
activity. A larger study is needed to substantiate the clinical significance of the interaction between grape

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Sertraline Hydrochloride 
1)  Therapeutic 

a)  DEPRESSION 
1)  Improvement in target symptoms (depressed mood, suicidal thoughts or intent, change in appetite, la
of excessive guilt/worthlessness, psychomotor retardation or agitation, difficulties in thinking/concentratio
2)  Patients with thyroid disease who are also receiving treatment for depression should have thyroid fun
and small increases in serum thyrotropin levels after starting treatment with sertraline and other antidepre

b)  OBSESSIVE-COMPULSIVE DISORDER 
1)  Reduction or resolution of recurrent and persistent impulses, ideas or thoughts that are intrusive and 
2)  Reduction or resolution of repetitive and intentional behaviors performed in response to obsessive tho

c)  PANIC DISORDER 
1)  Reduction or resolution of signs/symptoms consistent with panic disorder (dyspnea, palpitations, trem
experiencing an uncontrolled feeling). 

2)  Toxic 
a)  Physical Findings 

1)  Since EXTRAPYRAMIDAL REACTIONS including dystonic reactions, parkinsonian-like movement di
weekly during the first 4 weeks of therapy is recommended (Gill et al, 1997). 
2)  Gastrointestinal adverse effects (nausea, vomiting) are common during initiation of therapy but usuall
3)  Monitor patients receiving antidepressants for worsening of depression, suicidality, or unusual change
decreases. Such monitoring should include at least weekly face-to-face contact with patients or their fam
week for the next 4 weeks, then at 12 weeks, and then as clinically indicated beyond 12 weeks. Families
observation) of patients and communication with the prescriber (Anon, 2004; Anon, 2004). 
4)  Patients who experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility, 
depression or suicidality. If these symptoms are observed, therapy should be re-evaluated and it may be
were not part of the patient's initial symptoms (Anon, 2004; Anon, 2004). 

 
 4.2   Patient Instructions 

A)  Sertraline (By mouth) 
Sertraline 
 
Treats depression, obsessive-compulsive disorder (OCD), posttraumatic stress disorder (PTSD), premenstrual dy
is an antidepressant called a selective serotonin reuptake inhibitor (SSRI). 
 
When This Medicine Should Not Be Used: 
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You should not use this medicine if you have had an allergic reaction to sertraline or if you are also using pimozide
such as Eldepryl®, Marplan®, Nardil®, or Parnate® within the past 14 days. Do not use the liquid form of sertralin
 
How to Use This Medicine: 
Tablet, Liquid 

Your doctor will tell you how much of this medicine to use and how often. Do not use more medicine or use it 
Measure the oral liquid medicine with a marked measuring spoon, oral syringe, or medicine cup. The oral liqu
with 1/2 cup (4 ounces) of water, ginger ale, lemon-lime soda, lemonade, or orange juice. Do not mix this med
liquid until you are ready to take your dose. It is okay if the mixture looks hazy. 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your d
Guide if you do not have one. Your doctor might ask you to sign some forms to show that you understand this

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next d
medicine to make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, a

Make sure your doctor knows if you are also using cimetidine (Tagamet®), diazepam (Valium®), digitoxin, lin
sumatriptan (Imitrex®), tolbutamide, tramadol (Ultram®), tryptophan, or valproate (Depacon®). Tell your doct
depression such as amitriptyline, nortriptyline, Elavil®, Pamelor®, or Sinequan®. Your doctor will need to kno
Rythmol®, or Tambocor®. 
Make sure your doctor knows if you are using a pain or arthritis medicine (sometimes called “NSAIDs”) such a
Motrin®. Tell your doctor if you have used an MAO inhibitor such as Eldepryl®, Marplan®, Nardil®, or Parnat
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and a
using this medicine. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you have seizures, liver disease, blee
For some children, teenagers, and young adults, this medicine can increase thoughts of suicide. Tell your doc
have thoughts about hurting yourselves. Report any unusual thoughts or behaviors that trouble you or your ch
you or your child have trouble sleeping, get upset easily, have a big increase in energy, or start to act reckles
nervous, angry, restless, violent, or scared. Let the doctor know if you, your child, or anyone in your family ha
This medicine may cause hyponatremia (low sodium in the blood). This is more common in elderly patients, t
decreased amounts of fluids in the body due to severe diarrhea or vomiting. Stop taking this medicine and ch
problems, confusion, weakness, or unsteadiness. 
Tell your doctor if you are allergic to latex rubber. The oral liquid form of this medicine has a latex rubber drop
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that cou
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease your 
Your doctor will need to check your progress at regular visits while you are using this medicine. Be sure to ke

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, c
Blistering, peeling, red skin rash. 
Change in how much or how often you urinate. 
Chest pain. 
Fast or pounding heartbeat. 
Headache, trouble concentrating, memory problems, weakness, or unsteadiness. 
Muscle stiffness, twitching, shaking, or uncontrolled muscle movements. 
Painful, prolonged erection of your penis, or trouble having sex. 
Severe confusion, sweating, diarrhea, or fever. 
Unusual bleeding or bruising. 
Unusual thoughts, behavior, restlessness, nervousness, aggressive behavior, or anger. 

 
If you notice these less serious side effects, talk with your doctor: 

Decreased interest in sex. 
Dizziness or drowsiness. 
Dry mouth. 
Loss of appetite. 
Mild diarrhea, constipation, nausea, vomiting, or stomach pain. 
Tiredness. 
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Trouble sleeping. 
Weight loss. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  SUMMARY 
1)  Sertraline has received approval by the United States Food and Drug Administration for treating depression, o
numerous other psychiatric disorders. 

B)  DEPRESSION 
1)  All of the selective serotonin reuptake inhibitors (SSRIs) are effective for treating depression although selected
NOT have any major therapeutic benefits over other SSRIs; however, it has less potential for drug interactions an
an SSRI is dependent on clinical judgement and response of patients to previous therapy (Edwards & Anderson, 1
2)  Preliminary data suggest that a trial of a second serotonin reuptake inhibitor (SSRI) is a viable clinical alternati
(Joffe et al, 1996). In a retrospective review of 55 patients who had failed to respond to at least five weeks of thera
dosages), 51% did respond to a trial of an alternative agent. The choice of the second agent was based on clinicia

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Sertraline is a potent and selective inhibitor of synaptosomal serotonin reuptake in the brain. It has a higher de
including clomipramine, fluoxetine, fluvoxamine, and zimeldine (Heym & Koe, 1988a). It appears to have little effe
2)  Like most other antidepressants (except fluoxetine), sertraline also causes an indirect down-regulation of posts
therapeutic effect and for its delay in clinical efficacy (Doogan & Caillard, 1988; Heym & Koe, 1988a). 

B)  REVIEW ARTICLES 
1)  A comparison of selective serotonin reuptake inhibitors with a guide to selection is provided (Edwards & Ander
2)  Two reviews provide a discussion of the efficacy of selective serotonin reuptake inhibitors and other antidepres
3)  The efficacy of antidepressants in reducing panic attack frequency, symptoms of depression, social avoidance
4)  A review article discusses the rational treatment of depression and each class of antidepressants (Cohen, 199
5)  A review article describes the treatment of panic disorder, including the role of selective serotonin reuptake inh
6)  Treatment of elderly patients with selective serotonin reuptake inhibitors is discussed with emphasis on improv
7)  Pharmacological and therapeutic information about sertraline has been summarized (Peruche & Schulz, 1997 
8)  Drug-interactions of antidepressants are reviewed in German language (Zapotoczky & Simhandl, 1995). 

 
 4.5   Therapeutic Uses 

 
4.5.A   Sertraline Hydrochloride 

Aggressive behavior 

Alcoholism 

Alzheimer's disease; Adjunct 

Alzheimer's disease - Depression 

Anorexia nervosa 

Binging - Eating disorder 

Cerebrovascular accident, Post - Depression; Prophylaxis 

Cerebrovascular accident, Post - Mood swings 

Clozapine adverse reaction - Obsessive-compulsive disorder 

Complication of hemodialysis - Hypotensive episode 

Depression - Myocardial infarction, Post 

Drug-induced depressive state 

Dysthymia 

Page 82 of 112MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.31, page 82

Case 3:09-cv-00080-TMB     Document 78-35      Filed 03/24/2010     Page 159 of 189



Flashbacks 

Generalized anxiety disorder 

Intermittent explosive disorder 

Major depressive disorder 

Myocardial infarction; Prophylaxis 

Night eating syndrome 

Non-cardiac chest pain 

Obsessive-compulsive disorder 

Panic disorder 

Pathological laughing 

Posttraumatic stress disorder 

Premature ejaculation 

Premenstrual dysphoric disorder 

Respiratory obstruction 

Schizophrenia 

Severe major depression with psychotic features 

Social phobia 

 
4.5.A.1   Aggressive behavior 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Sertraline has been effective in the treatment of severe aggressiveness and self-injurious behavior a
reports (Ranen et al, 1996; Hellings et al, 1996) 

c)  Adult: 
1)  Sertraline has been effective in the treatment of severe aggressiveness and self-injurious behavior as
reports (Ranen et al, 1996; Hellings et al, 1996). Because serotonergic mechanisms have been implicate
was attempted after multiple pharmacologic interventions had failed. Dosages in these cases ranged from
mg to avoid akathisia or irritability. Marked improvement to complete cessation of aggressive behaviors w
sertraline for this indication. 

 
4.5.A.2   Alcoholism 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 
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Helpful in alcoholic patients without lifetime depression but not in alcoholic patients with lifetime dep
c)  Adult: 

1)  Sertraline treatment was more effective than placebo in reducing alcohol intake of alcoholic subjects w
were currently experiencing or had previously experienced depression ("lifetime depression"). One hund
(n=53) and those without (n=47) before being randomly assigned to receive sertraline 200 milligrams/day
noted for frequency of drinking; however, the interaction between lifetime depression status and treatmen
never-depressed groups (p=0.33), whereas placebo was favored over sertraline in the lifetime-depressio
never-depressed groups; there was no difference between treatments in the lifetime depression groups. 
adverse reactions (sexual disturbance, fatigue, and headache) were significantly more frequent in the se
2001). 

 
4.5.A.3   Alzheimer's disease; Adjunct 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

May be effective as an adjunctive therapy in the treatment of behavioral and psychological symptom
severe symptoms (Finkel et al, 2004) 

c)  Adult: 
1)  Sertraline therapy was not effective in the treatment of behavioral and psychological symptoms in the
analysis of a subgroup of patients with moderate to severe symptoms. In a randomized, double-blind, pla
received 8 weeks of open label treatment with donepezil (5 to 10 milligram (mg)/day) followed by 12 wee
dose, 125.7 mg/day) or placebo (n=120). Primary endpoints included scores for the Neuropsychiatric Inv
(CGI-S) scale. In the initial analyses, no significant improvements were found for any of the primary endp
However, in a post hoc analyses of a subgroup of patients with moderate to severe behavioral and psych
sertraline treatment was associated with a significant improvement on the mean NPI Behavioral and Psy
significantly more patients in the donepezil-plus-sertraline group were rated as responders on the NPI Be
placebo group (60% vs 33%, respectively; p=0.006). Sertraline was well tolerated with only diarrhea occu

 
4.5.A.4   Alzheimer's disease - Depression 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Reduced depressive symptoms in patients with Alzheimer's disease in double-blind, placebo-control
c)  Adult: 

1)  Sertraline therapy effectively reduced depressive symptoms in patients with Alzheimer's disease. In a
disorder and probable Alzheimer's disease received sertraline (n=24; initial, 25 milligrams (mg)/day for 1 
or placebo (n=20) for 12 weeks following a one-week placebo run-in phase. Response to treatment was 
Depression Rating Scale (HDRS). Significantly more sertraline-treated patients were full or partial respon
Patients in the sertraline group also had significantly greater improvements on CSDD and HDRS scores 
Although not significant, sertraline-treated patients showed a stronger statistical trend toward stabilization
Depression Rating Scale-ADL subscale, as compared with placebo. There was no difference between tre
dizziness and gastrointestinal symptoms being the most frequently reported adverse events (Lyketsos et
2)  Sertraline was more effective than placebo in reducing DSM-IV diagnosed major depressive disorder 
Alzheimer's disease and major depression were randomized to receive either sertraline (n=12) or placeb
over 6 weeks to 150 mg/day or the maximum tolerated dose. Three of the 12 patients receiving sertraline
response occurring by the third week of treatment. In the placebo group, there was one full responder an
less than 0.05). Mean reductions in scores on the Cornell Scale for Depression were significantly greater
placebo group reported nervous system side effects (tremor, restlessness) (Lyketsos et al, 2000). 

 
4.5.A.5   Anorexia nervosa 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Pediatric, Evidence is inconclusive 
Recommendation: Pediatric, Class III 
Strength of Evidence: Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Not better than non-drug treatment for anorexia nervosa (Santonastaso et al, 2001) 
c)  Pediatric: 

1)  Addition of sertraline to a multidisciplinary treatment of anorexia nervosa was not more effective than 
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DSM-IV criteria for restricting-type anorexia nervosa, were treated with open-label sertraline 50 milligram
whose response had been unsatisfactory. Eleven other similar subjects were given no medication. All pa
per week. At 14 weeks, 6 patients in each group (55%) still had a diagnosis of a full eating disorder. Body
months, rates of full remission were 54% in the sertraline group and 27% in the control group (not signific
headache, and insomnia. No subject interrupted treatment because of side effects (Santonastaso et al, 2

 
4.5.A.6   Binging - Eating disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

A small double-blind study found sertraline to decrease the frequency of binges compared to placeb
c)  Adult: 

1)  Sertraline reduced the frequency of binges, global clinical severity scores, and body mass index to a s
met DSM-IV criteria for binge eating disorder and had binge episodes at least 3 times weekly for 6 month
placebo; doses were adjusted based on response up to 200 mg daily. Estimated mean weight loss was 1
an underlying condition in most of the study patients. Of the 18 patients treated with sertraline, 11 had a 
disorder. In the 16 placebo-treated patients, 7 had a lifetime diagnosis and 3 had a current diagnosis of m

 
4.5.A.7   Cerebrovascular accident, Post - Depression; Prophylaxis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Sertraline was more effective than placebo in the prevention of post-stroke depression (Rasmussen 
c)  Adult: 

1)  Sertraline treatment appeared to be more effective than placebo in the prevention of depression follow
post-stroke patients received sertraline (n=70; initial, 50 milligrams (mg)/day for 2 weeks then titrated up 
months. The incidence rate of depression (assessed by the total score on the Hamilton Depression Scale
placebo group (8.2% vs 22.8%, respectively). The depression occurrence rate as measured by scores on
(11.5% vs 28%, respectively). Fewer sertraline-treated patients had Clinical Global Impression (CGI) sev
given placebo (18% vs 29.8%, respectively; p=0.12). Sertraline was well tolerated and there were no sign

 
4.5.A.8   Cerebrovascular accident, Post - Mood swings 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In a small study (n=28), sertraline reduced emotional lability after a stroke (Burns et al, 1999) 
c)  Adult: 

1)  More patients treated with sertraline than placebo experienced a reduction in emotional lability (Burns
randomly assigned to receive placebo or sertraline 50 milligrams/day for 8 weeks. At 8 weeks, 93% of pa
Clinician's Interview-based impression of change and the emotionalism/lability of mood questions (p=0.0
to placebo (p=0.041). Four patients did NOT complete the study; 2 patients receiving sertraline experienc
suggest that sertraline is useful for reducing emotional lability after stroke. 

 
4.5.A.9   Clozapine adverse reaction - Obsessive-compulsive disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In a single case, sertraline effectively treated obsessive-compulsive behavior induced by clozapine(R
c)  Adult: 

1)  Addition of sertraline to clozapine reduced obsessive compulsive behavior without adversely affecting
effectively reduced treatment-refractory psychosis, the patient developed obsessive compulsive behavio
to risperidone and clomipramine which were ineffective so treatment with clozapine was reinstituted alon

Page 85 of 112MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.31, page 85

Case 3:09-cv-00080-TMB     Document 78-35      Filed 03/24/2010     Page 162 of 189



plasma concentrations which were likely due to competitive inhibition of cytochrome P450 isoenzymes by
regimen, his psychotic and obsessive-compulsive symptoms were well controlled (Rahman et al, 1998). 

 
4.5.A.10   Complication of hemodialysis - Hypotensive episode 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Reduced the severity of hypotension during and after hemodialysis sessions (Yalcin et al, 2002) 
c)  Adult: 

1)  Sertraline treatment raised the systolic and diastolic nadirs during hemodialysis sessions and increas
hypotension. Of 12 patients selected for treatment, 3 were unable to tolerate sertraline at 100 milligrams 
before sertraline treatment were compared to data from a 4-week sertraline period. The sertraline period 
before data collection. Dry weights of the patients, ultrafiltration volumes, dialysate composition, dialysate
and diastolic blood pressure (DBP) were the same in the sertraline period as in the pre-sertraline period.
the pre-sertraline period to 87 in the sertraline period (p less than 0.05); the nadir of DSP rose from 51 to
than 0.005). Post-dialysis DPB did not change significantly (59 to 62). The need for therapeutic intervent
0.001) (Yalcin et al, 2002). 

 
4.5.A.11   Depression - Myocardial infarction, Post 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Sertraline relieved depression without causing adverse cardiac effects (Shapiro et al, 1999) 
Heart rate variability recovery following acute MI was facilitated by sertraline (McFarlane et al, 2001)

c)  Adult: 
1)  Sertraline improved depressive symptoms in patients with a recent myocardial infarction (MI). In this o
milligrams daily beginning a mean of 30 days after the MI. At 16 weeks, 74% of patients had a positive re
Hamilton rating decreased from 19.7 to 7.8 (p less than 0.001). Fifteen (78.9%) of 19 patients who comp
completely resolved" by the Clinical Global Impression Scale. There were no significant changes in cardi
controlled study is underway to evaluate efficacy and safety of sertraline in this patient population (Shapi
2)  Depressed, post-myocardial infarction (MI) patients treated with sertraline 50 milligrams (mg) daily ha
to a matched placebo group. Thirty-eight depressed patients were entered into a randomized, double-blin
sertraline) leaving 27 patients (16 males, average age 62 +/- 11 (SD) years) to complete the 22 week stu
and was composed of 11 age-matched, non-depressed, post MI patients (9 males). All three groups had
of mortality within the first year of an acute (MI), 2 weeks following the MI before sertraline or placebo wa
normal sinus-conducted N-N interbeat intervals, the average heart rate, and the standard deviation of all 
sertraline group increased by 5% compared to a 28% increase in the reference group and a 9% decreas
depression (IDD) score for the sertraline group compared to the placebo group (p less than 0.05). The au
theoretically improve clinical outcomes (McFarlane et al, 2001). 

 
4.5.A.12   Drug-induced depressive state 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Relieved depression caused by interferon-alfa therapy in a small study (n=10) (Schramm et al, 2000
c)  Adult: 

1)  Sertraline relieved symptoms of interferon-alfa (IA)-induced depression without the necessity of disco
who met the DSM-IV criteria for substance (interferon-alfa)-induced depressive disorder were treated wit
improvement in depressed mood and irritability, with 7 reporting complete resolution of symptoms. Mild a
8 weeks, 1 patient experienced erectile dysfunction, and his medication was changed to moclobemide (S

 
4.5.A.13   Dysthymia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
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Strength of Evidence: Adult, Category B 
See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 

b)  Summary: 
Sertraline was effective in the treating dysthymia, based upon improvement in psychiatric rating sco

c)  Adult: 
1)  Sertraline was more effective than placebo in improving psychiatric rating scores in patients meeting t
concomitant diagnosis of major depressive disorder and who were not taking any other psychotropic dru
mg or placebo daily. Dose adjustments up to 200 mg daily were allowed during the 12-week treatment pe
reductions in Structured Interview Guide for the Hamilton Depression Rating Scale-Seasonal Affective D
Clinical Global Impressions-Severity of Illness scale (CGI-S), and Hospital Anxiety and Depression Scale
achieving response, defined as reduction in SIGH-SAD or MADRS scores by 50%, or a CGI-Improvemen
and 60.1% based on the 3 respective scales), compared with response rates in the placebo group (33.8%
significantly higher with sertraline (33.8%) than with placebo (21.6%). Quality of life rating scores also im

 
4.5.A.14   Flashbacks 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

In a single patient, sertraline was effective for eliminating flashbacks associated with lysergic acid di
c)  Adult: 

1)  Sertraline treatment, started at 25 milligrams (mg) daily and slowly titrated to a target dose of 100 mg
and depressive symptoms in a single patient with an 8-month history of LSD intake and daily flashbacks 
days after each dose increase but then subsided. This patient had no history of seizures or migraines. Ha
experience at a later time of the original effects of the hallucinogenic drug. The hallucinogen, LSD, is bel
Sertraline decreased the typical physiologic responses to serotonergic agonists as well as attenuated the
LSD which present as flashbacks (Young, 1997). 

 
4.5.A.15   Generalized anxiety disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Sertraline-treated adults had significant decreases in the total Hamilton Rating Scale for Anxiety sco
dose study of 326 adults with moderate to severe primary generalized anxiety disorder (Brawman-M
Sertraline therapy in combination with cognitive behavioral therapy (CBT) was shown to be superior 
were both superior to placebo in a randomized, controlled trial among children and adolescents with
Reduced psychic and somatic symptoms in children with generalized anxiety disorder (Rynn et al, 2

c)  Adult: 
1)  Sertraline-treated adult outpatients had significant decreases in the total Hamilton Rating Scale for An
double-blind, flexible-dose study of 326 evaluable adults with moderate to severe, primary generalized a
GAD, had a total HAM-A symptom score of 20 or greater, a score of 2 or greater on item 1 of the HAM-A
Scale score. There was no placebo run-in phase, but patients could not receive psychotropic drugs withi
baseline. Patients were randomized to receive either placebo (n=162), or sertraline 25 milligrams/day (m
and 7, up to a maximum of 200 mg/day. Decreases in dose were permitted at any time with only one sub
was 149.1 mg +/- 59 mg. The mean age of patients was approximately 40 years, including 8.3% of patien
measurement, the mean change in total HAM-A at 10 weeks compared with baseline was -12.71 +/- 7.17
between groups of -1.8 +/- 0.8 (95% CI, -3.4 to -0.2, p=0.032). There were significant improvements in to
6 and lasting through week 10. An analysis of the HAM-A somatic subscale in sertraline-treated patients 
subscale did demonstrate significant improvements (p=0.011). The response rate (at least 50% reduction
(p=0.05). Significant adverse events (p less than 0.001) in the sertraline group (n=165) compared with pl
libido 17.6% vs 2.4%. Diastolic blood pressure increases of 1.59 mmHg +/- 8.83 mmHg occurred in the s
(p=0.0204) (Brawman-Mintzer et al, 2006). 

d)  Pediatric: 
1)  Sertraline therapy in combination with cognitive behavioral therapy (CBT) was shown to be superior to
both superior to placebo in a randomized, controlled trial among children and adolescents with childhood
10.7 years; 74.2% under the age of 13), with a primary diagnosis of social phobia, separation or generali
receive sertraline plus CBT (n=140), sertraline alone (n=133), CBT alone (n=139) or placebo (n=76). Sub
subjects receiving sertraline alone and placebo therapy were not aware which therapy they were receivin
titrated on a fixed-flexible schedule beginning with 25 mg per day and adjusted upward in the absence of
sessions which included anxiety-management skills and behavioral exposure to anxiety-provoking situati
+/- 59.8 mg and the mean daily dose for sertraline-only patients was 146 +/- 60.8 mg. The primary outco
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improvement on the Clinical Global Impression-Improvement scale (a scale of 1 to 7 with lower scores in
included all patients randomized. At week 12, a Clinical Global Impression-Improvement scale of 1 or 2 (
86.4) of patients receiving sertraline in combination with CBT, 54.9% (95% CI, 46.4 to 63.1) of patients re
23.7% (95% CI, 15.5 to 34.5) of patients receiving placebo therapy (all p less than 0.001 vs placebo). Pa
either sertraline alone (OR 3.4; 95% CI, 2 to 5.9; p less than 0.001) or CBT alone (OR 2.8; 95% CI, 1.6 to
patients receiving sertraline alone or CBT alone (p=0.41). In the number needed to treat (NNT) analysis,
event; treating 3 patients with sertraline alone or CBT alone prevented 1 additional event. The incidence 
in the sertraline group compared to the placebo group. There were no suicide attempts (Walkup et al, 20
2)  Sertraline was safe and efficacious in the treatment of generalized anxiety disorder in children and ad
DSM-IV diagnosis of generalized anxiety disorder were randomly assigned to receive sertraline or placeb
first week and 50 mg/day thereafter. Significant treatment differences in favor of sertraline were evident f
Anxiety Rating Scale, as well as the psychic factor score, was significantly better in the sertraline group t
factor). Ten of 11 patients receiving sertraline were rated as improved, while only 1 of the placebo patien
marked improvement. There was no depression-by-treatment interaction effect, indicating that the observ
age effects on treatment were observed. Patients receiving sertraline reported less dizziness, nausea, an
and restlessness occurred more frequently among those treated with sertraline than among those receiv

 
4.5.A.16   Intermittent explosive disorder 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Three patients treated with sertraline noted a decrease in explosive behavior (Feder, 1999) 
c)  Adult: 

1)  Three patients (age range, 29 to 51 years old) who met DSM-IV diagnostic criteria for intermittent exp
sertraline. Two patients received sertraline 50 milligrams daily while the third required sertraline 100 milli
months to 2 years with continued treatment; family members and friends also observed the change. The 
which is corrected with sertraline (Feder, 1999). 

 
4.5.A.17   Major depressive disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class I; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

More effective than placebo in relieving acute depression  
In comparison to placebo, reduced recurrence of chronic depression in 18-month study of responde
Sertraline has more favorable adverse effect profile than amitriptyline  
Possibly efficacious in adolescents with major depression  
Safe and effective in the treatment of moderate to severe depression in children and adolescents ag
Sertraline was safe and effective in reducing depressive symptoms in elderly patients  
In elderly patients with depression, sertraline did not provide protection against relapse when given a

c)  Adult: 
1)  Treatment with sertraline effectively reduced depressive symptoms in patients with late-life depressio
(n=752), elderly patients (60 years and older) with major depressive disorder and with or without comorb
included in the comorbid illness group (n=442) had a vascular morbidity (ie, cardiovascular, cerebrovasc
endpoint, significantly greater score improvements for the Hamilton Depression scale (p=0.02), Clinical G
(p=0.001) were seen in sertraline-treated patients as compared with patients who received placebo. Sign
effective in the treatment of depression regardless of medical comorbidity. Sertraline was generally well t
2)  Sertraline therapy following remission of depressive symptoms did not provide prophylaxis against rec
major depressive disorder (mean age, 77.6 years of age) received open-label treatment with sertraline (n
achieving remission of depressive symptoms entered a randomized, double-blind, placebo- controlled, m
received sertraline (at their final therapeutic dose; range, 50 to 100 mg/day) or placebo. Increases in dos
in the prevention of recurrence of depression (Wilson et al, 2003). 
3)  Sertraline therapy was more effective than placebo in the treatment of symptoms associated with maj
controlled study, geriatric patients (mean age, 69.8 years; range, 59 to 97 years) with major depressive d
score of at least 18 received sertraline (n=371; initial, 50 milligrams (mg)/day for 4 weeks, then titrated to
period of 4 to 14 days. From baseline to endpoint, sertraline treatment produced significantly greater cha
p=0.01) and the Clinical Global Impressions (CGI) Severity score (-1 vs -0.8, respectively; p=0.009). Sert
endpoint as compared with placebo (2.7 vs 2.9, respectively; p=0.02). The CGI response rate (defined as
35% for those taking placebo (p=0.005). The HAM-D response rate (defined as at least a 50% reduction 
placebo (35% vs 26%, respectively; p=0.007). Diarrhea, headache, somnolence, tremor, nausea, fatigue
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(Schneider et al, 2003). 
4)  At the end of a 20-week continuation study, more patients receiving sertraline than placebo had a per
sertraline-treated and 49% of placebo-treated patients withdrew or failed to complete the study. In this co
with major depression. One hundred seven responders (66 sertraline; 41 placebo) from a 6-week acute p
only responders had been entered into the continuation phase, a prospectively defined Clinical Global Im
persistence of a treatment effect in this period (Olie, 1997). 
5)  After 6 weeks, sertraline produced significant improvement in depression compared to placebo at all d
compared to placebo in a double-blind, parallel study of 289 patients with depression. 
6)  In an 18-month continuation study of patients with chronic depression or dysthymic disorder with majo
placebo. Following treatment for depression and a short continuation period, patients (n=161) who respo
weeks; the maximum allowable dose was 200 milligrams (mg). The recurrence rate was 6% and 23% for
recurrence of depressive symptoms compared to placebo. Of the 161 patients enrolled in the continuatio
the patients treated with sertraline, the major reason for discontinuation was adverse effects, whereas ine
sertraline is useful for preventing recurrence or reemergence of depression in patients with chronic depre

d)  Pediatric: 
1)  Sertraline therapy effectively treated depressive symptoms in children and adolescents with moderate
placebo- controlled trials, pediatric patients (n=376; ages 6 to 17 years) with major depressive disorder o
sertraline (50 to 200 milligrams (mg)/day; mean dose, 131 mg/day) or placebo for 10 weeks. Psychotrop
allowed during the study. Response was defined as a 40% or greater reduction in the adjusted total scor
Impression-Improvement (CGI-I) score of 2 or less ("very much" or "much" improved). From baseline to e
significantly better for sertraline-treated patients as compared with placebo-treated patients (-22.84 vs -2
sertraline group as compared with placebo for both the CDRS-R (69% vs 59%, respectively; p=0.05) and
with insomnia, diarrhea, anorexia, vomiting, agitation, purpura, and urinary incontinence being reported m
ideation (3 patients) and aggressive reaction (1 patient) (Wagner et al, 2003). 
2)  In an uncontrolled, open-label study of adolescents (ages 12 to 18 years) with DSM-IV major depress
depressive symptoms, although response patterns differed for MDD and DD. Patients (n=21) received se
200 mg/day. Response to treatment, as indicated by a 50% or greater improvement in the Hamilton-Dep
was sustained to the end of the study (24 weeks). In the DD group (n=8), the HAM-D response rate was 
of a score of 2 or less on the Clinical Global Impression-Improvement Scale (CGI-I), the response rate re
the end of the study. In the DD group, the CGI-I maximal response rate was 75% at week 6. That maxim
were the most common adverse events, with nausea reported by 90% of the DD group and 30% of the M
of the MDD group. Two obese patients were withdrawn from the study for elevations in blood pressure a
efficacious in the acute treatment of MDD and DD and in the continued treatment of MDD in adolescents

 
4.5.A.18   Myocardial infarction; Prophylaxis 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Associated with decreases in platelet/endothelial activation in depressed, post-acute coronary syndr
May confer a protective effect against first myocardial infarction (Sauer et al, 2001) 

c)  Adult: 
1)  Sertraline therapy was associated with a decrease in platelet/endothelial activation in patients experie
placebo-controlled sub-study of the Sertraline Antidepressant Heart Attack Randomized Trial (SADHART
placebo for 24 weeks. The use of aspirin, anticoagulants, and ADP- receptor inhibitors was allowed throu
platelet/endothelial activation as compared with placebo and may offer further advantage for this patient 
et al, 2003). 
2)  In a case-control study comprised of 653 cases of first myocardial infarction (MI) and 2990 control sub
protective effect against first MI. The subjects in this study were smokers, between the ages of 30 to 65 y
SSRIs investigated in this study were fluoxetine, fluvoxamine, paroxetine, and sertraline; doses taken by 
first MI compared to controls (after adjustment for potential confounders) was 0.35 (95% CI 0.18, 0.68; p
inhibitory effect on serotonin-medicated platelet activation or amelioration of other factors associated with

 
4.5.A.19   Night eating syndrome 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Treatment with sertraline reduced the symptoms of night eating syndrome compared to placebo in a
(O'Reardon et al, 2006) 

c)  Adult: 
1)  In an 8-week, randomized, double-blind, placebo-controlled study (n=34), treatment with sertraline red
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Patients meeting the standard criteria for night eating syndrome and with a body mass index of greater th
depression, a lifetime diagnosis of bipolar disorder or any psychotic disorder, or who lacked awareness o
sertraline 50 milligrams (mg; n=17) or placebo (n=17) orally once daily for 8 weeks. Sertraline was adjust
conducted every other week. No other psychotropic medications were allowed during the study period. A
Inventory, and the Quality of Life Enjoyment and Satisfaction Questionnaire, and a physician administere
Hamilton Depression Rating scale. The primary outcome was the CGI-improvement scores, where patien
improved) were considered to have responded and remitted, respectively. An intent-to-treat analysis reve
achieved remission (p less than 0.001). Three of 17 patients (18%) in the placebo group responded (p le
In the sertraline group, the CGI severity scale decreased from 4.2 at baseline (moderate severity) to 2.2 
decreased from 4.2 at baseline to 3.4 at week 8 (p=0.004). Among secondary endpoints, the night eating
the sertraline and placebo groups, respectively (p less than 0.0001). Although a significant correlation be
(r=0.68; p=0.01) indicated that early improvement with sertraline was predictive of ultimate response, 50%
8. The number of nocturnal ingestions decreased from a baseline mean (+/- standard deviation) value of 
to a decrease from the baseline mean of 6.4 +/- 4.9 per week to 5.5 +/- 4.9 per week at week 8 in the pla
placebo, improvements also occurred for patients treated with sertraline in the number of awakenings, ca
patients. Both groups had a modest level of depressive symptoms at baseline, and reductions in depress
symptom scores. Sertraline was well-tolerated, only mild side effects that included dry mouth, fatigue, dim

 
4.5.A.20   Non-cardiac chest pain 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

A small double-blind study found sertraline to significantly reduce noncardiac chest pain (Varia et al,
c)  Adult: 

1)  Sertraline significantly reduced pain scores compared to placebo in patients with chest pain determine
30 patients were randomized to either sertraline 50 milligrams (mg) or placebo, with dose adjustments up
decreased significantly in the sertraline group compared with the placebo group. Sertraline's effect did no
were excluded and no effect was seen on the Beck Depression Inventory in these patients. Sertraline wa

 
4.5.A.21   Obsessive-compulsive disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, yes ((6 years or older)) 
Efficacy: Adult, Effective; Pediatric, Effective 
Recommendation: Adult, Class I; Pediatric, Class I 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Considered a first-line agent for treating obsessive-compulsive disorder (OCD) 
Cognitive behavior therapy alone or in combination with sertraline was more effective in the treatme
placebo 

c)  Adult: 
1)  Effectiveness of sertraline for treatment of obsessive-compulsive disorder (OCD) was sustained with 
Patients who had responded successfully to sertraline (final mean dose 189 milligrams/day) in a 52-week
sertraline (n=109) or with placebo (n=114) for an additional 28 weeks. Study discontinuation due to relap
(9% vs 24%, p=0.006). Experiences of acute exacerbation (not resulting in study discontinuation) were a
groups in discontinuation due to adverse events. During the double-blind trial, patients in the sertraline g
decreases. During the entire 80 weeks of treatment, fewer than 20% of patients taking sertraline dropped
patients receiving placebo and 4.6% of those receiving sertraline dropped out because of adverse events
upper respiratory infection, headache, and malaise. The only notable difference in rates of adverse even
et al, 2002). 
2)  Sertraline was more effective than placebo for treatment of obsessive-compulsive disorder (OCD). In 
were randomly assigned to receive placebo or sertraline 50 milligrams/day titrated to a maximum dose o
significantly more effective than placebo based on the Yale-Brown Obsessive Compulsive Scale (p less t
less than 0.05), and the Clinical Global Impression Scale (p less than 0.01). Forty-one percent of sertralin
placebo-treated patients (p=0.01). Thirteen patients stopped treatment due to adverse effects primarily s
completed by 71% and 69% of patients treated with sertraline and placebo, respectively. Sertraline is an 
3)  Of the selective serotonin reuptake inhibitors (SSRIs) (ie, fluoxetine, sertraline, paroxetine, fluvoxamin
Limited clinical studies also suggest that the SSRIs are comparable to clomipramine; however, results of
& Bisserbe, 1997; Leonard, 1997). Selection of initial treatment is often based on the side effect profile o
(Leonard, 1997). Early studies used near maximal doses of an SSRI which resulted in a high incidence o
response in some patients and better tolerance in most (Leonard, 1997). While the optimal duration of tre
studies have shown relapse rates between 65% and 90% when pharmacologic treatment was stopped (R
doses of an SSRI and/or behavioral therapy are considered refractory to treatment. In about 20% of this 
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therapy with haloperidol or clonazepam may be beneficial (Rasmussen & Eisen, 1997). 
4)  Results of a study demonstrated significant improvement of obsessive compulsive disorder (OCD) on
multicenter trial in 87 patients with OCD who did not meet criteria for depression, sertraline 200 milligram
symptoms as measured by the Yale-Brown Obsessive-Compulsive Scale and the NIMH Scale. The Mau
although there was a trend toward greater improvement in the sertraline-treated group; the physician-rate
some improvement as compared with 26% of the placebo-treated group (Chouinard et al, 1990). 

d)  Pediatric: 
1)  Cognitive behavior therapy (CBT) either alone or in combination with sertraline was more effective in 
compared with sertraline monotherapy or placebo. In the randomized, controlled, multicenter Pediatric O
age, 11.7 years) with a primary diagnosis of OCD and a Children's Young-Brown Obsessive-Compulsive
over a 12-week period. Equal numbers of patients received either CBT alone, sertraline therapy alone, c
titration schedule (25 to 200 milligrams/day over 6 weeks, after which no further dosage adjustments wer
the 12-week study period. At 12 weeks, significantly greater reductions in CYBOCS scores were observe
placebo (p less than 0.001). Monotherapy with sertraline or CBT was not significantly different when com
scores as compared with placebo (p=0.007 and p=0.003, respectively). Significantly higher rates of clinic
combination therapy (53.6%; 95% CI, 36% to 70%) as compared with sertraline (21.4%, 95% CI, 10% to
differ from CBT alone (39.3%; 95% CI, 24% to 58%) (p=ns). As with reductions in CYBOCS scores, sertr
remission rates, however, CBT was superior to placebo (p=0.002) while sertraline was not (p=ns). Sertra
attempt during the study. Common adverse effects included decreased appetite, diarrhea, enuresis, moto
Team, 2004). 
2)  Sertraline was shown to be effective in a 12-week, multicenter, placebo-controlled, parallel group stud
open extension study of 137 outpatients (ages 6 to 18) for the treatment of obsessive-compulsive disorde
score of 22 on the Children's Yale-Brown Obsessive-Compulsive Scale (CYBOCS). Children ages 6 to 1
to 17) were started on 50 mg/day. Doses were increased over the next four weeks to a maximum dose o
sertraline group had a mean reduction of approximately 7 units on the CYBOCS total score which was si
Response to treatment was not altered by either age or gender (Prod Info Zoloft(R), 2003a). 

 
4.5.A.22   Panic disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Sertraline has reduced the frequency of panic attacks in blinded studies (Pohl et al, 1998; Londborg 
c)  Adult: 

1)  Sertraline is an effective therapy for panic disorder. In a 10-week, double-blind, multicenter study, 166
titration to a maximum dose of 200 mg daily; at study endpoint, the mean sertraline dose was 126 mg/da
number of panic attacks per week decreased by 77% and 51% in the sertraline and placebo groups, resp
(62%) than placebo (46%) were free of panic attacks (p=0.04). Investigators also noted significant improv
(severity and improvement: p less than 0.001). Adverse effects resulted in study discontinuation in 9% an
effects had a mild-to-moderate severity rating (Pohl et al, 1998). 
2)  Sertraline was significantly more effective than placebo in the treatment of panic disorder. Patients we
200 mg daily (n=44), or placebo (n=44) for 12 weeks. The primary measure of efficacy was the number o
the number of weekly panic attacks compared to a 39% reduction with placebo. There were no significan
decreased the frequency of situational and unexpected panic attacks, anticipatory anxiety, and limited sy
After 12 weeks, more patients were panic-free with sertraline than placebo, 57% and 41%, respectively. 
200 mg group, and 31% of the placebo group discontinued the study. A significantly greater number of p
placebo. Because efficacy was independent of plasma concentrations, 50 mg of sertraline daily is the rec
(Londborg et al, 1998). 

 
4.5.A.23   Pathological laughing 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Relieved pseudobulbar laughter in one patient (Okun et al, 2002) 
c)  Adult: 

1)  Sertraline resolved pseudobulbar laughter within 48 hours in a 46-year-old man who had suffered inju
Parkinson's disease), the man underwent right gamma knife thalamotomy, targeting the ventral intermed
numbness in his lip, which resolved, and numbness in his left hand, which persisted over the following ye
symptoms of depression or elated mood. He was given sertraline 50 milligrams/day, which resolved the l
follow-up (Okun et al, 2002). 
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4.5.A.24   Posttraumatic stress disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class I 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Effective for treating posttraumatic stress disorder (Rapaport et al, 2002) 
Effectiveness maintained during extended treatment (Londborg et al, 2001) 
Some nonresponders to acute treatment respond to longer treatment (Londborg et al, 2001) 

c)  Adult: 
1)  Quality of life (QOL) was significantly improved in patients with posttraumatic stress disorder (PSTD) 
In a manufacturer-funded study, 359 patients meeting DSM-III-R criteria for PTSD for at least 6 months w
milligrams (mg) per day or placebo for 12 weeks. Completers of the acute phase (n=275), whether or not
(n=234). Responders during the continuation phase (n=172) were eligible for a 28-week, randomized, do
maintenance phase. In comparison to placebo treatment, acute sertraline treatment resulted in significan
(Q-LES-Q) of patients without comorbid depression. Improvement in scores of those with comorbid depre
measures of psychological functioning and well-being were significant (relative to placebo) for sertraline-
occupational impairment scores were significantly better with sertraline than with placebo. During the con
the double-blind, maintenance phase, QOL and functioning scores deteriorated somewhat for both group
2)  Effectiveness of sertraline for treating posttraumatic stress disorder (PTSD) was maintained in most p
Furthermore, half of the nonresponders to acute treatment became responders during the 6 months of co
the acute phase of 2 double-blind, placebo-controlled trials of sertraline for treatment of severe DSM-III-R
during the acute phase. Blinding to acute-phase treatment was maintained throughout the open label stu
(mg) daily for the first week. The dose was then increased to 50 mg/day, which was titrated on an individ
sustained their initial response. Average scores on various investigator-completed and patient-completed
patients who were nonresponders during the acute phase who became responders during the continuati
response time was having a high baseline severity score (higher than 75) on the Clinician Administered P
frequent moderate-to-severe treatment-related adverse events were headache, insomnia, dry mouth, and
vital signs attributed to sertraline during the 24 weeks. Body weight increased by a mean of 0.8 kilogram 
3)  Sertraline was more effective than placebo in prevention of posttraumatic stress disorder (PTSD) rela
for posttraumatic stress disorder (PTSD), were enrolled in this 28-week, double-blind, multicenter, placeb
biweekly and were classified as relapsed if their Clinical Global Impression (CGI) improvement score inc
increased by at least 30%, and there was significant worsening of the patient's clinical condition on two c
relapse than the patients treated with sertraline (mean endpoint dose=137 milligrams). Forty percent of th
28-week trial (Davidson et al, 2001). 
4)  Sertraline was more effective than placebo for treating patients with chronic post-traumatic stress diso
randomly assigned to sertraline 25 milligrams (mg)/day or placebo; after the first week, the sertraline dos
patients who received treatment, 65 and 68 patients assigned to sertraline and placebo completed the tri
follow-up. In patients completing the study, the mean daily dosage of sertraline was 151.3 mg. For 3 of th
Clinical Global Impression-Severity scale (CGI-S), and the Clinical Global Impression-Improvement Scale
33 versus (vs) -23.2, p=0.02; CGI-S -1.2 vs -0.8, p=0.01; CGI-I 2.5 vs 3, p=0.01). In addition, a trend tow
treated with sertraline versus placebo. About 70% of the reduction on the CAPS-2 and IES was achieved

 
4.5.A.25   Premature ejaculation 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Sertraline effectively increased time to ejaculation during a randomized, placebo-controlled trial (n=3
c)  Adult: 

1)  Thirty-seven men were successfully treated with sertraline 50 mg daily for premature ejaculation. Dur
(n=19) for 4 weeks. Patients then underwent a 4-week washout period and entered phase 2 which consis
open-label trial to evaluate the long-term effects of sertraline on premature ejaculation and the effects of 
significantly compared to those in the placebo group, from a mean of 0.3 minutes to 3.2 minutes (P less t
drug, efficacy was lost after 6 to 13 days. This suggests that long-term treatment with sertraline may be n

 
4.5.A.26   Premenstrual dysphoric disorder 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
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Recommendation: Adult, Class I 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Sertraline is effective for premenstrual dysphoric disorder (PMDD) (Prod Info Zoloft(R), 2002; Pearls
Administration during the luteal phase was as effective as continuous sertraline and more effective t
& Smoller, 1997) 

c)  Adult: 
1)  Women with PMDD demonstrated greater improvement in psychosocial function after treatment with 
the psychosocial functioning results reported here. All women (n=243) completed the Daily Record of Se
form of the Quality of Life Enjoyment and Satisfaction Questionnaire (Q-LES-Q) before and after treatme
enrolled in this study showed impairment of psychosocial functioning during the luteal phase compared w
phase of 3 menstrual cycles versus placebo resulted in significant improvement on the SAS total score (p
reduction of productivity, interference of hobbies and social activities, and interference with relationships 
second menstrual cycle on (Pearlstein et al, 2000). 
2)  Sertraline produced greater improvement in symptoms associated with premenstrual dysphoric disord
50 mg or placebo daily during the first cycle; if needed, the sertraline dose was titrated to 100 mg in cycle
Severity of Problems (DRSP) showed a 32% versus 11% decrease in total scores (p less than 0.001) aft
beneficial effects of sertraline. This study also demonstrated significant improvement in productivity and 
8% and 2% of patients treated with sertraline and placebo withdrew from treatment. Sertraline is an effec
3)  Sertraline administered during the luteal phase was as effective as continuous sertraline and more eff
(Halbreich & Smoller, 1997). In this study, patients were initially treated with sertraline 100 milligrams (mg
assigned to receive placebo or sertraline 100 mg daily for 2 weeks during the luteal phase; each treatme
Scale for Depression (HAM-D), Clinical Global Impressions scale (CGI), and Daily Rating Forms (DRF)) 

 
4.5.A.27   Respiratory obstruction 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Low doses of sertraline were effective in the treatment of patients with obstructive airway disease (n
c)  Adult: 

1)  Sertraline 25 milligrams (mg) to 100 mg daily was effective in decreasing breathlessness and increas
Sertraline, however, had little effect on measures of forced expiratory volume at 1 second (FEV1). Only 3
experienced anxiety during attacks of dyspnea. Sertraline may decrease the anxiety associated with brea
patients did not have mood/anxiety disorders, sertraline may work on respiratory, rather than psychiatric 
decreasing patient sensitivity to carbon dioxide concentrations. Further studies are needed to confirm the

 
4.5.A.28   Schizophrenia 

a)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
b)  Summary: 

Sertraline had no effect on positive or negative symptoms of schizophrenia when added to an antips
c)  Adult: 

1)  Addition of sertraline to haloperidol therapy had no effect on the positive or negative symptoms of sch
for an average of 10 years and required institutional care. Patients were randomly assigned to placebo o
differences between treatments on the Positive and Negative Syndrome Scale, the Clinical Global Impre
shown beneficial effects of adding a selective serotonin reuptake inhibitor to an anti-psychotic. In this stu
the study population, the short duration of treatment, and the fixed, low-dose of sertraline. Further studies

 
4.5.A.29   Severe major depression with psychotic features 

See Drug Consult reference: PSYCHOTIC DEPRESSION - DRUG THERAPY 
 
4.5.A.30   Social phobia 

FDA Labeled Indication 
a)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class I 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
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b)  Summary: 
Effectively treated social phobia in short-term (12-20 weeks) and longer-term clinical trials (44 weeks

c)  Adult: 
1)  Treatment with sertraline was more effective than placebo in reducing symptoms of severe generalize
controlled, flexible-dose study, patients (n=415) with a least a 2-year history of generalized social phobia
to 200 milligrams (mg) daily (mean dose, 158.8 mg/day) or placebo for 12 weeks. Response was defined
Impressions-Improvement Scale (CGI-I). At endpoint, the CGI-I responder rate was significantly higher fo
than 0.001). Additionally, the mean change in the LSAS score showed significantly greater reductions wi
and endpoint (p less than 0.001). The most commonly reported adverse events with sertraline treatment 
mouth (14.4%), sweating (11.5%), and ejaculatory dysfunction (men, 14.3%) (Liebowitz et al, 2003). 
2)  Sertraline in doses of 50 to 200 milligrams per day was effective in the treatment of adult outpatients w
also demonstrated a statistically significant lower relapse rate in a 24-week continuation study when com

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Amisulpride 

Amitriptyline 

Bupropion 

Desipramine 

Fluoxetine 

Fluvoxamine 

Imipramine 

Mianserin 

Mirtazapine 

Nortriptyline 

Paroxetine 

Sildenafil 

St John's Wort 

Venlafaxine 

 
4.6.A   Amisulpride 

Burning mouth syndrome 

Dysthymia 

 
4.6.A.1   Burning mouth syndrome 

a)  Amisulpride, sertraline, and paroxetine were all effective in reducing the symptoms of burning mouth synd
serotonin reuptake inhibitors (SSRIs). In a randomized, single-blind study, 76 patients with BMS and without 
mg/day, or sertraline 50 mg/day for 8 weeks. Pain scores decreased significantly in all groups, as did depress
Anxiety), by week 8. The only difference among treatments was the shorter latency to response in the amisul
paroxetine and 6% with sertraline) (Maina et al, 2002a). 

 
4.6.A.2   Dysthymia 

a)  Although amisulpride and sertraline were equally effective for treatment of dysthymia at 12 weeks of treatm

Page 94 of 112MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.31, page 94

Case 3:09-cv-00080-TMB     Document 78-35      Filed 03/24/2010     Page 171 of 189



amisulpride than with sertraline. In a 12-week, randomized, double-blind study, patients between the ages of 
depression, were given amisulpride (n=156) or sertraline (n=150), each drug at a starting dose of 50 milligram
were eventually increased to 100 mg/day). The median time to onset of partial response (corresponding to a 
score) was significantly shorter with amisulpride: 11 days versus 15 days (p less than 0.0091). Percentages o
sertraline (p less than 0.01). Patients reported perceiving improvement earlier with amisulpride: 8.4 days vs 1
HAMD score) also occurred earlier with amisulpride. By week 4, 63% of patients in the amisulpride group and
corresponding values were 82% and 69% (p=0.009). By week 12, the percentage of responders did not differ
percentage of patients reporting adverse events was about 45% for both groups but the adverse events were
sertraline and endocrine adverse events with amisulpride (Amore & Jori, 2001). 

 
4.6.B   Amitriptyline 

 
4.6.B.1   Depression 

a)  SUMMARY: Five clinical studies have reported similar efficacy between amitriptyline and sertraline in the 
Doogan & Caillard, 1988b; Reimherr et al, 1988a). Sertraline has had a higher incidence of gastrointestinal si
with anticholinergic effects, sedation, dizziness, and hypotension (Cohen et al, 1990)(Reimherr et al, 1990). 
b)  In an 8-week, double-blind, parallel-group study (n=385), sertraline and amitriptyline were comparable for 
(Lydiard et al, 1997). Patients were randomly assigned to receive placebo, sertraline 50 milligrams (mg), or a
in the protocol. Selected sections of Profile of Mood States (POMS) showed greater improvement in patients 
similar between treatments. Significantly more patients reported adverse effects (71.8%) and dropped out of t
adverse effects, blinding may have been inadequate in this study. Long-term studies are needed to compare 
c)  In an 8-week, double-blind placebo-controlled parallel study of 379 patients with major depression, sertral
amitriptyline 50 to 150 mg/day. However, both drugs produced significant improvement over placebo. Patient
Global Impressions (CGI) measurement (Doogan & Caillard, 1988b). Similar results were reported in 77 patie
controlled trial, the investigators found that sertraline caused fewer adverse reactions than did amitriptyline. 
d)  However, in another study, patients receiving sertraline had a significantly higher incidence of gastrointest
treated group. The amitriptyline-treated group had a high incidence of anticholinergic effects, sedation and diz
(mean dose 145 milligrams), amitriptyline (mean dose 104 milligrams), or placebo. As measured by both the 
groups showed significantly greater improvement than placebo (Reimherr et al, 1990). 
e)  In 241 elderly depressed patients, amitriptyline 50 to 150 milligrams daily or sertraline 50 to 200 milligrams
effects varied greatly. A higher proportion of amitriptyline-treated patients (38%) withdrew from the study due 
compared with a 28% incidence of treatment-withdrawal with sertraline. Sertraline-treated patients had a high

 
4.6.C   Bupropion 

 
4.6.C.1   Depression 

a)  In a randomized, double-blind comparison trial between sustained- release bupropion (bupropion SR) and
treated patients (Segraves et al, 2000). In the study, 248 patients diagnosed with moderate to severe major d
dose of bupropion SR was 100 milligrams/day (mg/day). If indicated, the dose was increased to 200 mg/day o
was increased to 100 mg/day on day 8, 150 mg/day on day 15, and 200 mg/day on day 22, if clinically indicat
dysfunction compared with bupropion SR (men: 63% and 15%, respectively, p less than 0.001; women: 41% 
disorder, sexual arousal disorder, orgasm dysfunction, decreased satisfaction with sexual functioning, and wo
treated patients reported instances of premature ejaculation; however, this difference was not statistically sign
determine the extent of influence of the natural course of depression. This data does suggest, however, that b
whom sexual dysfunction is of concern. 
b)  In an 8-week, double-blind trial, sertraline and bupropion produced similar antidepressant effects while bu
received bupropion sustained release 150 to 400 milligrams (mg)/day (n=120), sertraline 50 to 200 mg/day (n
were bupropion SR 293 mg/day and sertraline 121 mg/day. Both active treatment groups responded better th
bupropion SR 66%, sertraline 68%, placebo 47%, p=0.002). At baseline, sexual desire disorder was reported
patients. At the end of 8 weeks this problem decreased to only 19% of bupropion patients versus 31% receivi
the disorder (not significant as compared to placebo). More sertraline patients also experienced orgasmic dys
0.001). Somnolence, insomnia, nausea, and diarrhea also occurred more often in the sertraline group than in
c)  In a randomized, double-blind trial, bupropion sustained release (SR) and sertraline were similarly effectiv
received either bupropion SR 100 to 300 milligrams (mg) daily in 2 doses (n=119) or sertraline 50 to 200 mg o
and sertraline 114 mg/day. Patients improved similarly on several scales including the Hamilton Rating Scale
Scale for Severity of Illness and for Improvement. Nausea, diarrhea, somnolence and sweating were experien
Orgasm delay and/or failure was also experienced more often in the sertraline group (p less than 0.001). 

 
4.6.D   Desipramine 

Depression - Obsessive-compulsive disorder 

Premenstrual dysphoric disorder 

 
4.6.D.1   Depression - Obsessive-compulsive disorder 
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a)  Sertraline was more effective than desipramine for reducing symptoms of major depressive disorder (MDD
assigned to receive desipramine 50 milligrams (mg) per day or sertraline 50 mg per day for 12 weeks. The do
desipramine was 300 mg/day. At study end-point, the mean dosage of sertraline and desipramine was 160.1 
Rating Scale for Depression (HAM-D) and Yale-Brown Obsessive Compulsive Scale (Y-BOCS), sertraline wa
treated with sertraline than desipramine had a 40% or greater reduction in the Y-BOCS (p=0.01); remission o
patients in the sertraline than desipramine groups (p=0.04). Discontinuation due to adverse effects occurred i
p=0.009). For patients with OCD and MDD, sertraline is an effective treatment (Hoehn-Saric et al, 2000). 

 
4.6.D.2   Premenstrual dysphoric disorder 

a)  Sertraline more effectively reduced symptoms and improved functioning in women with premenstrual dysp
al, 1999). After a 3-month screening period, patients (n=189) were randomly assigned to sertraline 50 milligra
intervals to a maximum of 150 mg/day were allowed. Significantly more patients assigned to desipramine disc
resulted in a significantly greater decrease from baseline to endpoint in the Premenstrual Daily Symptom Rep
17-item Hamilton Depression Rating Scale (p less than 0.001). Direct comparison of a sertraline and desipram
b)  In an open-label trial of 32 women with a history of severe premenstrual symptoms, sertraline and desipra
months treatment, 78% of sertraline-treated patients and 75% of desipramine-treated patients experienced at
more sertraline-treated patients (68%) reported a 50% or more reduction in premenstrual symptoms than des
the study, but this difference may not apply to long-term therapy. Long-term, placebo-controlled trials are nee
syndrome. 

 
4.6.E   Fluoxetine 

Depression 

Obsessive-compulsive disorder 

Weight gain 

 
4.6.E.1   Depression 

a)  Paroxetine, fluoxetine, and sertraline were equally effective for the treatment of depression and for improv
label trial (the ARTIST trial), depressed patients, whose symptoms warranted antidepressant treatment, acco
(n=184) or sertraline (n=182). Starting doses were paroxetine 20 milligrams (mg), fluoxetine hydrochloride 20
response and could switch the treatment to one of the other study drugs. Final average doses were 23.5 mg f
substantial improvement in depressive symptoms and quality of life. Overall, the percentage of patients categ
and 26% at 9 months. No significant differences were evident among the 3 groups. When data from subgroup
assigned) were analyzed separately, still no differences among the drug treatments was evident. Patient satis
to show improvement for all drug treatments. The drugs were associated with similar incidences of adverse e
b)  An eight-week, double-blind, randomized study evaluated the efficacy and safety of fluoxetine vs sertraline
with major depression entered into the study, but only 88 (48 sertraline and 40 fluoxetine) were evaluable. Th
treatment groups showed a statistically significant improvement from baseline at one week, and this was mai
between the two treatment groups on the primary efficacy variables measured by Hamilton Rating Scale for D
Asberg Depression Rating Scale (MADRS), Leeds Sleep Score scale and Zung Anxiety Rating Scale. The in
common were gastrointestinal (nausea and abdominal pain) and central nervous system (irritability, headache
tolerated than fluoxetine overall; 9.6% of sertraline-treated patients discontinued treatment, compared with 19
population is warranted to definitively establish the comparative efficacy and safety of the two drugs (Aguaglia

 
4.6.E.2   Obsessive-compulsive disorder 

a)  Both fluoxetine and sertraline were effective and well tolerated in the treatment of patients with obsessive-
per day (mean 139.5 +/- 58.5 mg; N=76), or fluoxetine, 20 to 80 mg/day (mean 56.7 +/- 23.0 mg; N=72), in a 
matched patient populations. Safety and efficacy measures were taken at the end of study weeks 1, 2, 4, 6, 8
the study. Primary efficacy measures included the Yale-Brown Obsessive- Compulsive Scale (Y-BOCS), the 
the Clinical Global Impression Severity and Improvement scales (CGI-S and CGI-I). Secondary measures inc
Anxiety Scale (CAS). By the end of the 24 week study, both medications were effective and there were no sig
measures showed similar amounts of improvement. The time-course of improvement was also similar for bot
measures (Y-BOCS change score and global severity of illness score) during some of the early assessments
differences between the drug treatments during this time period. Adverse drug effects were described as mild
sertraline or fluoxetine (Bergeron et al, 2002). 

 
4.6.E.3   Weight gain 

a)  Weight gain is a common complaint during antidepressant therapy, and weight gain was significantly grea
meeting DSM-IV criteria for major depressive disorder were randomized to double-blind treatment with sertra
daily (n=96) for 4 weeks. Patients responding to this dose continued for an additional 6 weeks, and those not 
60 mg fluoxetine, and 60 mg paroxetine, and then maintained at their optimal doses for 6 weeks. After this tre
consecutive weeks) continued for 16 additional weeks. The number of responders participating in the 16 addi
paroxetine. However, among these responders, the mean increase in weight in the paroxetine group (3.6%) w
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with fluoxetine (-0.2%). A gain of 7% or greater in weight occurred in 25.5% of paroxetine patients, 4.2% of se
2000a). 

 
4.6.F   Fluvoxamine 

 
4.6.F.1   Depression 

a)  In a small study (n=64), the incidence of recurrent depression was similar between patients treated prophy
received either sertraline 100 milligrams(mg)/day or fluvoxamine 200 mg/day for 2 years; increases in dose w
fluvoxamine-treated patients had a new episode of depression (p=0.88). Adverse effects were minor and tran
were effective for preventing recurrent depression episodes, but are limited by the absence of a placebo cont
b)  The pharmacology, pharmacokinetics, adverse effects, drug interactions, efficacy, and dosage of fluvoxam
review (Grimsley & Jann, 1992b). All three agents have large volumes of distribution and are highly protein-bo
lives (approximately 24 hours) and are metabolized to clinically-inactive compounds. These agents, therefore
commonly reported adverse effect for all three agents. Other reported adverse effects include sedation, head
be superior to placebo and equivalent to imipramine, clomipramine, desipramine, mianserin, and maprotiline 
placebo in the treatment of obsessive-compulsive disorder (OCD). PRX has been found to be superior to plac
treatment of depression while SRT has been found to be superior to placebo and equivalent to amitriptyline. C
depression. They may be especially useful in elderly patients, in those who cannot tolerate alternate treatmen

 
4.6.G   Imipramine 

Depression 

Dysthymia 

Mixed anxiety and depressive disorder 

 
4.6.G.1   Depression 

a)  More than 50% of chronically depressed patients who were nonresponders to an antidepressant responde
randomized, 12-week, double-blind trial with either sertraline or imipramine for treatment of chronic depressio
double-blind treatment. Fifty-one patients were switched from imipramine to sertraline and 117 from sertraline
imipramine and 163 mg/day for sertraline. Ten percent of those switched to sertraline and 25% of those switc
intolerable adverse effects of imipramine. Those who switched to imipramine experienced significant reductio
switched to sertraline had significant decreases in 6 adverse effects and significant increases in one: 

SERTRALINE TO IMIPRAMINE IMIPRAMINE TO SE

DECREASED INCIDENCE

Insomnia Dry mout

Diarrhea Somnolen

Abdominal Pain Increased swe

Constipati

Dizzines

Urinary comp

INCREASED INCIDENCE

Dry mouth Insomnia

Increased sweating

Constipation

Dizziness
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b)  The intent-to-treat response rates were 60% for sertraline and 44% for imipramine (p=0.03). Among comp
averaging across the study weeks and adjusting for completion status, depression type, and baseline value, t
improvement over time did not differ for the 2 groups (Thase et al, 2002). 
c)  In a double-blind study of major depression with or without dysthymia, response to sertraline was highest 
III-R criteria for chronic major depression (235 men and 400 women) were randomized to 12-week treatment 
daily and titrated to a maximum of 300 mg for imipramine and 200 mg for sertraline. Although the overall resp
treatment interaction was observed. The highest response rates occurred in women taking sertraline and in m
imipramine (61/133; 46%); and more men responded to imipramine (43/69; 62%) than to sertraline (73/161; 4
women withdrew from the imipramine group than from the sertraline group; however, withdrawal rates by men
between menopausal status and treatment. Withdrawal from treatment was highest in premenopausal women
these gender differences is unknown, and may relate to interaction of female sex hormones and serotonin ac

 
4.6.G.2   Dysthymia 

a)  Sertraline and imipramine are equally effective for the treatment of dysthymia; however, sertraline is bette
in a group of 416 patients with early-onset primary dysthymia. Outcome was based on response based on cli
Rating Scale, Hopkins Symptom Checklist) and patient-rated version of the Inventory of Depressive Symptom
improved) demonstrated response rates of 59% for sertraline, 64% for imipramine, and 44% for placebo. The
159.7 milligrams for imipramine (Thase et al, 1996). 
b)  Of the 416 patients described in the study above by Thase et al, 355 had completed the Tridimensional P
temperament scores improved with improvement in dysthymia. At baseline, temperament in dysthymic patien
Personality Questionnaire than that reported for a community population. After 12 weeks of treatment, harm a
sertraline, imipramine, and placebo group. Scores decreased for those achieving remission and those who di
improvement in temperament was mainly related to disease improvement regardless of treatment. The result
measures, rather than the single measure used in this study, would be needed to determine treatment effects

 
4.6.G.3   Mixed anxiety and depressive disorder 

a)  Imipramine and sertraline were equally effective in the treatment of anxiety and depression in patients with
double-blind study, patients with full Axis I panic disorder with concurrent major depressive disorder with a mi
Asberg Depression Rating Scale (MADRS) score of at least 20 received either sertraline (n=138; 50 to 100 m
144.2 mg/day) for 26 weeks. Sertraline was given at an initial dose of 25 mg/day for 1 week, then titrated to 5
The initial dose of imipramine was 25 mg/day, increased at weekly intervals to 50 mg, 100 mg, and 150 mg. I
outcome measures were weekly panic attack frequency and MADRS score. Sertraline and imipramine produc
(11.1 vs 11.2, respectively) total MADRS score and in the mean baseline (7.1 vs 7, respectively) to endpoint 
patients reported significantly fewer adverse effects as compared with imipramine-treated patients (23% vs 42
p=0.04). Nausea and diarrhea was more frequently reported with sertraline treatment, while dizziness, dry mo
administration (Lepola et al, 2003). 

 
4.6.H   Mianserin 

1)  Adverse Effects 
a)  In a double-blind, placebo-controlled crossover study in elderly patients, sertraline doses of 100 to 200 mg
tests. The addition of alcohol did not affect these results. Conversely, mianserin doses of 10 to 30 mg daily pr
from the study (Hindmarch et al, 1990). 

 
4.6.I   Mirtazapine 

 
4.6.I.1   Depression 

a)  The onset of response was faster with mirtazapine orally disintegrating tablets than with sertraline capsule
Rating Scale (HAM-D) scores were observed with both drugs by day 4, however, and dose titration schedules

 
4.6.J   Nortriptyline 

 
4.6.J.1   Depression 

a)  Sertraline and nortriptyline were equally effective in treating depression in elderly outpatients; however, se
In this double-blind study, 210 patients ages 60 years and older, and who met DSM III-R criteria for major dep
randomized to 12 weeks of sertraline or nortriptyline. Sertraline was given as 50 milligrams (mg) daily titrated 
titrated weekly as needed to 100 mg daily. At 12 weeks, improvements in HAM-D scores were similar for the 
72 (72.4%) sertraline-treated and in 43 of 70 (61.4%) nortriptyline-treated patients; this difference was not sig

Tremor

Abnormal taste

Increased appetite

Urinary complaints
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those of patients younger than 70 years after treatment with nortriptyline, whereas sertraline decreased HAM_
energy, and quality of life improved significantly with sertraline compared to scores with nortriptyline. (Bondar

 
4.6.K   Paroxetine 

Burning mouth syndrome 

Depression 

Weight gain 

 
4.6.K.1   Burning mouth syndrome 

a)  Amisulpride, sertraline, and paroxetine were all effective in reducing the symptoms of burning mouth synd
serotonin reuptake inhibitors (SSRIs). In a randomized, single-blind study, 76 patients with BMS and without 
mg/day, or sertraline 50 mg/day for 8 weeks. Pain scores decreased significantly in all groups, as did depress
Anxiety), by week 8. The only difference among treatments was the shorter latency to response in the amisul
paroxetine and 6% with sertraline) (Maina et al, 2002). 

 
4.6.K.2   Depression 

a)  Paroxetine, fluoxetine, and sertraline were equally effective for the treatment of depression and for improv
label trial (the ARTIST trial), depressed patients, whose symptoms warranted antidepressant treatment, acco
(n=184) or sertraline (n=182). Starting doses were paroxetine 20 milligrams (mg), fluoxetine hydrochloride 20
response and could switch the treatment to one of the other study drugs. Final average doses were 23.5 mg f
substantial improvement in depressive symptoms and quality of life. Overall, the percentage of patients categ
and 26% at 9 months. No significant differences were evident among the 3 groups. When data from subgroup
assigned) were analyzed separately, still no differences among the drug treatments was evident. Patient satis
to show improvement for all drug treatments. The drugs were associated with similar incidences of adverse e
b)  Sertraline and paroxetine were equally effective in treating major depression, although side effects may be
criteria for major depression and having a score of at least 21 on the Montgomery-Asberg Depression Rating 
randomized to receive 24 weeks of treatment with either sertraline 50 milligrams (mg) or paroxetine 20 mg. D
sertraline and 40 mg paroxetine. No significant differences were observed in the improvement of MADRS and
the 176 patients taking sertraline, 64% completed 24 weeks of treatment, and 65 % of 177 treated with parox
less than 7)was achieved in 80.2% of the sertraline and in 73.7% of the paroxetine-treated patients. Quality o
Comparable improvements also occurred for the 2 groups in measures of personality. Both treatments were w
constipation, fatigue, decreased libido in women, and micturition problems significantly more common with pa
compared with sertraline (1.3 pound) (Aberg-Wistedt et al, 2000) 

 
4.6.K.3   Weight gain 

a)  Weight gain is a common complaint during antidepressant therapy, and weight gain was significantly grea
meeting DSM-IV criteria for major depressive disorder were randomized to double-blind treatment with sertra
daily (n=96) for 4 weeks. Patients responding to this dose continued for an additional 6 weeks, and those not 
60 mg fluoxetine, and 60 mg paroxetine, and then maintained at their optimal doses for 6 weeks. After this tre
consecutive weeks) continued for 16 additional weeks. The number of responders participating in the 16 addi
paroxetine. However, among these responders, the mean increase in weight in the paroxetine group (3.6%) w
with fluoxetine (-0.2%). A gain of 7% or greater in weight occurred in 25.5% of paroxetine patients, 4.2% of se
al, 2000). 

 
4.6.L   Sildenafil 

 
4.6.L.1   Premature ejaculation 

a)  According to a double-blind, randomized, cross-over study (n=31), as-needed SILDENAFIL was superior i
SERTRALINE, and PAUSE-SQUEEZE technique. Clomipramine, paroxetine, and sertraline had generally sim
pause-squeeze, while efficacy and satisfaction were similar to pause-squeeze for clomipramine and sertraline
(min), 4 min, 3 min, 15 min, and 3 min from baseline 1 min for clomipramine, paroxetine, sertraline, sildenafil,
pause-squeeze with respect to IVELT (p=0.04) and sexual satisfaction (p=0.025). A significant positive correl
differences in adverse effects were found among the 4 drugs. Three patients dropped out due to side effects,
additional patients dropped out due to lack of efficacy related to clomipramine, paroxetine, sertraline, and/or p
intercourse and not more than twice a week. Doses were clomipramine 25 milligrams (mg), paroxetine 20 mg

 
4.6.M   St John's Wort 

 
4.6.M.1   Depression 

a)  In a randomized, double-blind, 12-week study, there was no difference in improvement in depression scor
St. John's Wort (SJW). Eighty-seven subjects with major depression according to DSM-IV criteria and a score
to receive sertraline 50 to 100 milligrams (mg) per day (n=43) or SJW 900 to 1800 mg/day (n=44). The Hyper
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patients in the sertraline group and 29 in the SJW group completed the study. In the intent-to-treat analysis, b
weeks . Scores on the self-rated Beck Depression Inventory (BDI) declined similarly for the 2 groups. Mean re
sertraline. Thereafter, differences between the groups were not statistically significant. One serious adverse r
required hospitalization. One-third of the subjects of each group dropped out before completion of the study, 
efficacy; from the sertraline group, 7 withdrew because of side effects and 1 for lack of efficacy (van Gurp et a

 
4.6.N   Venlafaxine 

Bipolar disorder, depressed phase 

Depression 

Depression, Elderly 

 
4.6.N.1   Bipolar disorder, depressed phase 

a)  There were no significant differences between bupropion, sertraline, and venlafaxine with regard to respon
switching into hypomania or mania was significantly higher with venlafaxine compared with bupropion and se
outpatients diagnosed with bipolar depression. All patients were receiving at least one mood stabilizer with in
bupropion 75 to 450 milligrams (mg)/day (n=51), sertraline 50 to 200 mg/day (n=58), or venlafaxine 37.5 to 37
Depression Symptomatology (IDS), the Young Mania Rating Scale (YMRS), and the Clinical Global Impressio
antidepressant response (defined as either a 50% or greater improvement in IDS score or a decrease of at le
IDS score less than 12 and/or a CGI-BP depression score of 1 at study endpoint), and antidepressant-related
score during any point of the trial or a CGI-BP manic severity score of 3 or more or a YMRS score above 13 a
were 49%, 53%, and 51%, respectively, while remission rates were 41%, 36%, and 34%, respectively. Differe
reported. Controlling for lithium use did not alter the results. Based on CGI-BP score, switching to mania or hy
and sertraline (9%; p less than 0.01 overall). During post hoc analysis, it was demonstrated that the switch ef
venlafaxine and sertraline (p=0.01, adjusted for lithium) and bupropion (p less than 0.01, adjusted for lithium)
Based on YMRS score, switching occurred in 4%, 7%, and 15% of patients receiving bupropion, sertraline, an
(31%) and bupropion (14%) and sertraline (16%) treatment groups remained significant when the combinatio
for lithium; p=0.02 when controlled for lithium). Post hoc analysis results again showed that the difference wa
history of rapid cycling was also higher with venlafaxine (43%) compared to bupropion (14%) and sertraline (8
for any reason were 31%, 41%, and 45% in the bupropion, sertraline and venlafaxine groups, respectively (P

 
4.6.N.2   Depression 

a)  An 8-week, randomized, double-blind, active-control study of outpatient adults with major depressive disor
not significantly different than that of venlafaxine XR (n=76). Patients were randomized to receive capsules co
to 3 capsules/day. Primary outcome measure was the change in Quality of Life Enjoyment and Satisfaction Q
endpoint (8-weeks). Secondary outcome measures were the changes from baseline to endpoint in the scores
Impressions - Severity of Illness scale (CGI-S), the Clinical Global Impressions - Improvement scale (CGI-I), a
1 (very much improved) or 2 (much improved) on the CGI-I scale, or a reduction of HAM-D-17 score by at lea
less. There were no significant differences between study groups with any outcome measures, including rem
most common reported adverse effects during active treatment (10% or greater occurrence) were diarrhea, h
scores, response rates, and remission rates for the outcome measures (Shelton et al, 2006): 

 
b)  In patients with major depressive disorder, almost twice as many experienced a remission with venlafaxin
depressive disorder randomly received venlafaxine 37.5 mg twice daily (n=75) or sertraline 50 mg daily (n=72
or the sertraline increased to 50 mg twice daily on day 15. After 8 weeks, patients in both groups showed sign
Montgomery- Asberg Depression Rating Scale (p less than 0.05). In the venlafaxine group 83% were respond
the venlafaxine group and in 45% of the sertraline group (p=0.008). The most common adverse events were 
with sertraline (Mehtonen et al, 2000). 

 
4.6.N.3   Depression, Elderly 

Endpoint Scores, Response Rates and Remiss
Measure/Sample Sertraline (n=82)

Q-LES-Q score, mean (SD) 0.69 (0.12)
HAM-D-17 score, mean (SD) 10.8 (6.4)
HAM-D-17 response rate, (N/N) 55%(45/82)
HAM-D-17 remission rate, (N/N) 38% (31/82)
CGI-S score, mean (SD) 2.6 (1.1)
CGI-I score, mean (SD) 2.3 (1.1)
HAM-A score, mean (SD) 9.1 (5.4)
CGI-I = Clinical Global Impressions-Improvement scale; CGI-S = Clinical Global Impressions-Severity of
Rating Scale for Depression; Q-LES-Q = Quality of Life Enjoyment and Satisfaction Questionnaire; XR =
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a)  Treatment with venlafaxine had a lower tolerability, but was equally effective to sertraline therapy in elderly
study, fifty-two elderly patients (mean age, 82.5 years) with depression received either sertraline (initial, 25 m
mg/day, titrated to 150 mg/day) for 10 weeks. No significant differences were found in Hamilton Rating Scale 
groups. However, early termination and withdrawal rates due to serious adverse events were higher in venlaf
tract infection, cerebrovascular accident, hypertension, decreased renal function, rapid atrial fibrillation, anem
were observed in both treatment groups. From baseline to endpoint, heart rate increased in the venlafaxine g
bpm to 70.9 bpm, respectively). The authors suggest that the lowered tolerability of venlafaxine may be relate
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antipsychotic 
Thienobenzodiazepine 

2)  Dosing Information 
a)  Adult 

1)  Agitation - Bipolar I disorder 
a)  initial, 10 mg INTRAMUSCULARLY; lower dose of 5 mg or 7.5 mg may be used if indicated; usual effectiv
ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintegrating tablets, 2006) 
b)  subsequent doses may be given INTRAMUSCULARLY in doses up to 10 mg; maximal dosing, three 10 m
orthostatic hypotension prior to the administration of repeated doses) (Prod Info ZYPREXA(R) oral tablets, IM
disintegrating tablets, 2006) 

2)  Agitation - Schizophrenia 
a)  initial, 10 mg INTRAMUSCULARLY; lower dose of 5 mg or 7.5 mg may be used if indicated; usual effectiv
ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintegrating tablets, 2006) 
b)  subsequent doses may be given INTRAMUSCULARLY in doses up to 10 mg; maximal dosing, three 10 m
orthostatic hypotension prior to the administration of repeated doses) (Prod Info ZYPREXA(R) oral tablets, IM
disintegrating tablets, 2006) 

3)  Bipolar I disorder, Acute mixed or manic episodes 
a)  monotherapy: 10 to 15 mg/day ORALLY, dose adjustments should be made in 5 mg increments in interva
(Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintegrating tablets, 2006) 
b)  combination therapy (with lithium or valproate): 10 mg/day ORALLY, dose adjustments should be made in
hours, MAX dose is 20 mg/day (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) ora

4)  Bipolar I disorder, Maintenance therapy 
a)  (monotherapy) 5 to 20 mg ORALLY per day (after achieving a responder status for an average duration of
IM injection, ZYPREXA(R) ZYDIS(R) orally disintegrating tablets, 2006) 

5)  Schizophrenia 
a)  5 to 10 mg/day orally with a target dose of 10 mg/day within several days; further dose adjustments should
MAX dose is 20 mg/day (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disi

b)  Pediatric 
1)  safety and effectiveness in pediatric patients have not been established 

3)  Contraindications 
a)  specific contraindications have not been determined (Prod Info ZYPREXA(R) oral tablets, orally disintegrating table

4)  Serious Adverse Effects 
a)  Cerebrovascular disease 
b)  Death 
c)  Diabetic ketoacidosis 
d)  Status epilepticus 
e)  Sudden cardiac death 

5)  Clinical Applications 
a)  FDA Approved Indications 

1)  Agitation - Bipolar I disorder 
2)  Agitation - Schizophrenia 
3)  Bipolar I disorder, Acute mixed or manic episodes 
4)  Bipolar I disorder, Maintenance therapy 
5)  Schizophrenia 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 

Pediatric Dosage 
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 1.1   Drug Properties 
A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product Ind
B)  Synonyms 

Olanzapine 
C)  Physicochemical Properties 

1)  Molecular Weight 
a)  312.44 (Prod Info Zyprexa(R), 2004) 

2)  Solubility 
a)  Practically insoluble in water (Prod Info Zyprexa(R), 2004) 

 
 1.2   Storage and Stability 

A)  Preparation 
1)  Intramuscular route 

a)  For intramuscular use only. Do not administer intravenously or subcutaneously (Prod Info ZYPREXA(R) in
2004). 
b)  For the preparation of solution for intramuscular injection containing approximately 5 milligrams/milliliter (m
supplied vial using 2.1 mL of Sterile Water for Injection. The resulting solution should appear clear and yellow
(within 1 hour) after reconstitution and any unused portion should be discarded (Prod Info ZYPREXA(R) injec

2)  Oral route 
a)  Orally Disintegrating Tablets 

1)  For administration of orally disintegrating tablets, peel back foil on blister pack to expose tablet; do NO
hands to remove the tablet from the blister unit and immediately place the entire tablet in the mouth. Tab
swallowed with or without liquid (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular O

B)  Oral route 
1)  Store at controlled room temperature, 20 to 25 degrees C (68 to 77 degrees F) (Prod Info Zyprexa(R), Zyprexa
Olanzapine, 2004a). Protect from light and moisture 

C)  Extemporaneous Formulation - Oral route 
1)  Olanzapine is practically insoluble in water. A 1-milligram per milliliter (mg/mL) suspension prepared from crus
syrup, carboxymethylcellulose and parabens) was found to be stable for 14 days when stored in a refrigerator and
preparation and administration is advised as olanzapine may be irritating to the eye and can cause contact derma
it is recommended to wear gloves and wash hands before and after exposure (Personal Communication, 2001). 

 
 1.3   Adult Dosage 

Normal Dosage 

Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 

Dosage Adjustment During Dialysis 

Dosage in Other Disease States 

 
1.3.1   Normal Dosage 

Intramuscular route 

Oral route 

Chemotherapy-induced nausea and vomiting; Treatment and Prophylaxis 

Parkinson's disease - Psychotic disorder 

 
1.3.1.A   Intramuscular route 

Agitation - Bipolar I disorder 
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Agitation - Schizophrenia 

 
1.3.1.A.1   Agitation - Bipolar I disorder 

a)  The recommended intramuscular dose for the treatment of agitation associated with bipolar mania is 
may be used when clinically indicated. Efficacy of intramuscular olanzapine has been demonstrated in a 
ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintegrating tablets, 2006). 
b)  The efficacy of repeated doses of intramuscular olanzapine in agitated patients has not been evaluate
persists after the initial dose and additional intramuscular doses are warranted, subsequent doses up to 
total daily doses greater than 30 mg, or 10 mg injections given more frequently than 2 hours after the init
not been evaluated in clinical trials. Maximal dosing of intramuscular olanzapine (ie, three 10 mg doses a
with an increased risk of orthostatic hypotension. It is recommended that patients requiring subsequent in
hypotension prior to the administration of any subsequent doses of intramuscular olanzapine for injection
patient with a clinically significant postural change in systolic blood pressure. If ongoing olanzapine thera
a range of 5 to 20 mg/day as soon as clinically appropriate (Prod Info ZYPREXA(R) oral tablets, IM injec
tablets, 2006). 
c)  Intramuscular olanzapine for injection is intended for intramuscular use only; do NOT administer intra
into the muscle mass (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally di

 
1.3.1.A.2   Agitation - Schizophrenia 

a)  The recommended intramuscular dose for the treatment of agitation associated with schizophrenia is 
mg may be used when clinically indicated. Efficacy of intramuscular olanzapine has been demonstrated 
ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintegrating tablets, 2006). 
b)  The efficacy of repeated doses of intramuscular olanzapine in agitated patients has not been evaluate
persists after the initial dose and additional intramuscular doses are warranted, subsequent doses up to 
total daily doses greater than 30 mg, or 10 mg injections given more frequently than 2 hours after the init
not been evaluated in clinical trials. Maximal dosing of intramuscular olanzapine (ie, three 10 mg doses a
with an increased risk of orthostatic hypotension. It is recommended that patients requiring subsequent in
hypotension prior to the administration of any subsequent doses of intramuscular olanzapine for injection
patient with a clinically significant postural change in systolic blood pressure. If ongoing olanzapine thera
a range of 5 to 20 mg/day as soon as clinically appropriate (Prod Info ZYPREXA(R) oral tablets, IM injec
tablets, 2006). 
c)  Intramuscular olanzapine for injection is intended for intramuscular use only; do NOT administer intra
into the muscle mass (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally di

 
1.3.1.B   Oral route 

Agitation - Bipolar I disorder 

Agitation - Schizophrenia 

Bipolar I disorder, Acute mixed or manic episodes 

Bipolar I disorder, Maintenance therapy 

Schizophrenia 

 
1.3.1.B.1   Agitation - Bipolar I disorder 

a)  In one study, rapid initial dose escalation of oral olanzapine was effective in the treatment of acute ag
disorder. Investigators used a dosing regimen of 20 to 40 milligrams (mg)/day for 2 days, then 20 to 30 m
days. Also effective was the more conventional dosing regimen of olanzapine 10 mg daily with adjunctive
olanzapine 5 to 20 milligrams for 3 days (Baker et al, 2003). 

 
1.3.1.B.2   Agitation - Schizophrenia 

a)  In one study, rapid initial dose escalation of oral olanzapine was effective in the treatment of acute ag
disorder. Investigators used a dosing regimen of 20 to 40 milligrams (mg)/day for 2 days, then 20 to 30 m
days. Also effective was the more conventional dosing regimen of olanzapine 10 mg daily with adjunctive
olanzapine 5 to 20 milligrams for 3 days (Baker et al, 2003). 

 
1.3.1.B.3   Bipolar I disorder, Acute mixed or manic episodes 

a)  Monotherapy 
1)  In clinical trials evaluating the short-term (3 to 4 weeks) effects of olanzapine in acute mania, effic
to 20 mg daily. The recommended initial dosage of olanzapine is 10 or 15 milligrams (mg) once daily
less than 24 hours, by 5 mg daily. Doses above 20 mg/day have not been evaluated for safety in clin
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injection, ZYPREXA(R) ZYDIS(R) orally disintegrating tablets, 2006). 
b)  Combination Therapy 

1)  In clinical trials evaluating the short-term (6 weeks) effects of olanzapine in acute mania, efficacy
(mg) daily. The recommended initial dosage of olanzapine in combination with lithium or valproate is
not been evaluated for safety in clinical trials (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R

 
1.3.1.B.4   Bipolar I disorder, Maintenance therapy 

a)  Monotherapy 
1)  Bipolar patients responding to initial olanzapine therapy for an average period of two weeks have
monotherapy at a dose of 5 to 20 milligrams/day. The long-term usefulness of olanzapine for the ind
olanzapine is used for extended periods of time (Prod Info ZYPREXA(R) oral tablets, IM injection, ZY
2006). 

 
1.3.1.B.5   Schizophrenia 

a)  Initial dosages are 5 to 10 milligrams administered on a once-a-day schedule without regard to meals
several days of initiation of therapy is recommended. If dosage adjustments are needed, decrease or inc
adjustments should typically occur at intervals of not less than 1 week (Prod Info ZYPREXA(R) oral table
disintegrating tablets, 2006). 
b)  In clinical trials, antipsychotic efficacy occurred at a dosage range of 10 to 15 milligrams/day. Doses a
be more efficacious than the 10 milligrams/day dose. The safety of doses above 20 milligrams/day has n
ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintegrating tablets, 2006). 
c)  Effective doses of olanzapine in the treatment of schizophrenia have ranged from 7.5 to 40 milligrams
al, 1996)(Beasley et al, 1996aa; Anon, 1994b; Anon, 1994aa). Clinical trials have shown that 10 milligram
dose may have greater efficacy in relieving negative symptoms; further studies are needed (Nemeroff, 19

 
1.3.1.C   Chemotherapy-induced nausea and vomiting; Treatment and Prophylaxis 

See Drug Consult reference: CHEMOTHERAPY AND RADIOTHERAPY TREATMENT GUIDELINES FOR N
 
1.3.1.D   Parkinson's disease - Psychotic disorder 

See Drug Consult reference: THERAPY OF PSYCHOTIC DISTURBANCES IN PARKINSONIAN PATIENTS 
1.3.1.E   Switching to Olanzapine 

1)  Schizophrenic and schizophreniform patients may be successfully transitioned from clozapine to olanzapin
a stable dose of clozapine (Henderson et al, 1998). Olanzapine is increased by 2.5 to 5 mg weekly to a maxim
doses should be gradually decreased by increments of 25 to 50 mg per week. 
2)  Switching patients to olanzapine from conventional antipsychotic therapy or risperidone was most success
implemented at the full therapeutic dose and other antipsychotics were gradually discontinued. In a study of 2
schizophrenia or schizoaffective disorder, 4 treatment strategies were used. Patients were randomized to und
antipsychotic drug and immediate or stepwise initiation of olanzapine. Olanzapine was administered in doses
stepwise fashion (1 week of placebo, followed by 1 week of olanzapine 5 mg daily and then 1 week of olanza
assessed using the Clinical Global Impressions (CGI) Improvement scale, Patient's Global Impressions (PGI)
Syndrome Scale (PNSS). These scoring systems showed that immediate initiation of olanzapine with gradua
the safest and most effective approach. However, all strategies were effective; by week 3, the majority of pati
clinically unchanged without increased risk of relapse or of drug withdrawal symptoms. Patients who abruptly
gradually implemented olanzapine had a significantly greater incidence of sleep disorders than those using ot
more often in when antipsychotic medication was abruptly discontinued with immediate implementation of ola
et al, 2000). 

 
1.3.2   Dosage in Renal Failure 

A)  Patients with renal impairment DO NOT require a dosage adjustment. The pharmacokinetic parameters were 
impairment and normal patients. Only 7% of olanzapine is excreted in the urine as unchanged drug (Prod Info Zyp
IntraMuscular Olanzapine, 2004b). However, a lower initial dose of 5 milligrams daily should be considered (Prod 

 
1.3.3   Dosage in Hepatic Insufficiency 

A)  Olanzapine is extensively metabolized, however, no change in dosage is needed. In patients with significant li
A and B), little effect was seen on the pharmacokinetics of olanzapine (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R

 
1.3.4   Dosage in Geriatric Patients 

A)  Caution should be used when oral olanzapine is administered to the elderly, especially if there are other factor
pharmacodynamic parameters (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine
B)  The recommended intramuscular dose for elderly patients is 5 milligrams per injection (Prod Info Zyprexa(R) I

 
1.3.5   Dosage Adjustment During Dialysis 

A)  Hemodialysis 
1)  Olanzapine is not removed by dialysis (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMusc

B)  Peritoneal Dialysis 
1)  Olanzapine is not removed by dialysis (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMusc

 
1.3.6   Dosage in Other Disease States 
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A)  Special Populations 
1)  The recommended starting oral dose is 5 milligrams in the following populations: patients who are debilita
reactions, who exhibit a combination of factors that may cause a slower metabolism of olanzapine (eg, nonsm
pharmacodynamically sensitive to olanzapine (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraM
2)  The recommended intramuscular dose is 2.5 milligrams per injection for patients who are debilitated, have
be pharmacodynamically sensitive to olanzapine (Prod Info Zyprexa(R) IntraMuscular, 2004). 
3)  No dosage modification is needed but the manufacturer reports that the clearance of olanzapine is 30% lo
Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004b). 
4)  No dosage modification is needed but the manufacturer reports that the clearance of olanzapine is 40% h
Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004b). 
5)  The combined effects of age, smoking, and gender could cause substantial pharmacokinetic differences in
male smokers may be 3 times higher than that in elderly nonsmoking females (Prod Info Zyprexa(R), Zyprexa
Olanzapine, 2004b). Age over 65, gender, or smoking status alone does NOT require dosage modification. 

 
 1.4   Pediatric Dosage 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Anorexia nervosa 

See Drug Consult reference: ANOREXIA NERVOSA - DRUG THERAPY 
 
 2.0   Pharmacokinetics 

Onset and Duration 

Drug Concentration Levels 

ADME 

 
 2.1   Onset and Duration 

A)  Onset 
1)  Initial Response 

a)  Schizophrenia: 1 week (Beasley et al, 1996). 
 
 2.2   Drug Concentration Levels 

A)  Therapeutic Drug Concentration 
1)  Schizophrenia, greater than 9 ng/ml (Perry et al, 1997). 

a)  In acutely schizophrenic patients receiving olanzapine (n=79), 45% of patients with a trough level above 9
versus only 15% of patients with concentrations less than 9.3 ng/ml responding (Perry et al, 1997). 

B)  Time to Peak Concentration 
1)  Oral: 6 hours (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004). Oral: 
(R), Zyprexa(R) IntraMuscular Olanzapine, 2004). 

a)  In an open-label, inpatient trial involving 8 patients (ages 10 to 18 years) receiving olanzapine 2.5 to 20 m
plasma concentration was 115.6 +/- 26.7 nanograms/milliliter. The mean time to maximum concentration was
these adolescent patients are similar to the concentrations observed in nonsmoking adult patients being treat
twice the average concentrations in smokers (Grothe et al, 2000). 

2)  Intramuscular: 15 to 45 minutes (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanza
 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 
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A)  Bioavailability 
1)  Oral: Well-absorbed (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2

a)  Extensively eliminated by first-pass metabolism; 40% of dose metabolized before reaching systemic c
(R), Zyprexa(R) IntraMuscular Olanzapine, 2004; Bever & Perry, 1998a). 

B)  Effects of Food 
1)  None (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004). 

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  93% (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004). 
1)  The primary binding sites are albumin and alpha-1- acid glycoprotein (Prod Info Zyprexa(R), Zyp
Olanzapine, 2004). 

B)  Distribution Kinetics 
1)  Volume of Distribution 

a)  1000 L (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004). 
 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  Liver, extensively metabolized (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Ola

a)  The primary metabolic pathways for olanzapine are direct glucuronidation and oxidation mediated by 
monooxigenase system. CYP2D6 appears to be a minor pathway (Prod Info Zyprexa(R), Zyprexa(R) Zyd
2004). 
b)  Forty percent is metabolized via first pass metabolism (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zy

B)  Metabolites 
1)  10-N-glucuronide, (inactive) (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanz
2)  4'-N-desmethyl olanzapine, (inactive) (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscu

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Excretion (%) 

a)  57% (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004; Anon,
B)  Total Body Clearance 

1)  26.1 L/hr (Kando, 1997). 
a)  Clearance ranges from 12 to 47 L/hour (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) Intra
b)  In 8 pediatric and adolescent patients (ages 10 to 18 years) receiving 2.5 to 20 milligrams olanzapine
9.6 +/- 2.4 liters/hour (Grothe et al, 2000). 

C)  Other 
1)  OTHER EXCRETION 

a)  Feces, 30% (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004
 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  21 to 54 hours (mean = 30 hours) (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMusc
1)  In 8 pediatric and adolescent patients (ages 10 to 18 years) receiving 2.5 to 20 milligrams olanza
life was 37.2 +/- 5.1 hours (Grothe et al, 2000). 
2)  Although the mean elimination half-life of olanzapine is prolonged in the elderly (young patients: 3
renal clearance is reduced from 18.2 Liters/hour (L/h) in the young to 17.5 L/h in those 65 years and
than in young patients. Thus, a dose reduction is not necessary in otherwise healthy elderly patients

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Intramuscular (Powder for Solution) 
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Increased Mortality in Elderly Patients with Dementia-Related Psychosis 
Elderly patients with dementia-related psychosis treated with antipsychotic drugs are at an increased risk of d
trials (modal duration of 10 weeks), largely in patients taking atypical antipsychotic drugs, revealed a risk of d
times the risk of death in placebo-treated patients. Over the course of a typical 10-week controlled trial, the ra
4.5%, compared to a rate of about 2.6% in the placebo group. Although the causes of death were varied, mos
cardiovascular (eg, heart failure, sudden death) or infectious (eg, pneumonia) in nature. Observational studie
drugs, treatment with conventional antipsychotic drugs may increase mortality. The extent to which the finding
may be attributed to the antipsychotic drug as opposed to some characteristic(s) of the patients is not clear. O
patients with dementia-related psychosis (Prod Info ZYPREXA(R) oral tablets, orally disintegrating tablets, IM

2)  Oral (Tablet; Tablet, Disintegrating) 
Increased Mortality in Elderly Patients with Dementia-Related Psychosis 

Elderly patients with dementia-related psychosis treated with antipsychotic drugs are at an increased risk of d
trials (modal duration of 10 weeks), largely in patients taking atypical antipsychotic drugs, revealed a risk of d
times the risk of death in placebo-treated patients. Over the course of a typical 10-week controlled trial, the ra
4.5%, compared to a rate of about 2.6% in the placebo group. Although the causes of death were varied, mos
cardiovascular (eg, heart failure, sudden death) or infectious (eg, pneumonia) in nature. Observational studie
drugs, treatment with conventional antipsychotic drugs may increase mortality. The extent to which the finding
may be attributed to the antipsychotic drug as opposed to some characteristic(s) of the patients is not clear. O
patients with dementia-related psychosis (Prod Info ZYPREXA(R) oral tablets, orally disintegrating tablets, IM

 
 3.1   Contraindications 

A)  specific contraindications have not been determined (Prod Info ZYPREXA(R) oral tablets, orally disintegrating table
 
 3.2   Precautions 

A)  elderly patients with dementia-related psychosis (unapproved use); increased risk of death; most deaths were attri
sudden death) or infections (eg, pneumonia) (Prod Info ZYPREXA(R) oral tablets, orally disintegrating tablets, IM injec
B)  elderly patients with dementia-related psychosis (unapproved use); cerebrovascular events (eg, stroke, transient is
(Prod Info ZYPREXA(R) oral tablets, orally disintegrating tablets, IM injection, 2009) 
C)  cardiovascular or cerebrovascular disease or conditions that predispose patients to hypotension (eg, dehydration, 
increased risk of orthostatic hypotension (Prod Info ZYPREXA(R) oral tablets, orally disintegrating tablets, IM injection
D)  concomitant use of parenteral benzodiazepine and intramuscular olanzapine is not recommended (Prod Info ZYPR
IM injection, 2009) 
E)  conditions that may contribute to elevated body temperature (eg, strenuous exercise, extreme heat exposure, dehy
disrupt body temperature regulation (Prod Info ZYPREXA(R) oral tablets, orally disintegrating tablets, IM injection, 200
F)  diabetes mellitus or risk factors for diabetes mellitus; increased risk of severe hyperglycemia (Prod Info ZYPREXA(
injection, 2009) 
G)  diseases or conditions affecting hemodynamic response, preexisting (Prod Info ZYPREXA(R) oral tablets, orally di
H)  elderly patients, especially elderly women, are at increased risk of tardive dyskinesia (Prod Info ZYPREXA(R) oral 
2009) 
I)  glaucoma, narrow angle; condition may be exacerbated due to anticholinergic properties (Prod Info ZYPREXA(R) o
2009) 
J)  hepatic impairment, significant, preexisting conditions associated with limited hepatic functional reserve, or concom
hepatic impairment (Prod Info ZYPREXA(R) oral tablets, orally disintegrating tablets, IM injection, 2009) 
K)  hyperglycemia (some extreme cases associated with ketoacidosis or hyperosmolar coma or death) has been repo
disintegrating tablets, IM injection, 2009) 
L)  hyperlipidemia, hypercholesterolemia, and significantly elevated triglycerides have been reported (Prod Info ZYPRE
injection, 2009) 
M)  increased duration of therapy and/or higher cumulative doses; increased risk of tardive dyskinesia (Prod Info ZYPR
IM injection, 2009) 
N)  neuroleptic malignant syndrome, potentially fatal; has been reported in association with olanzapine therapy; immed
oral tablets, orally disintegrating tablets, IM injection, 2009) 
O)  paralytic ileus, history; condition may be exacerbated due to anticholinergic properties (Prod Info ZYPREXA(R) ora
2009) 
P)  prostatic hypertrophy; condition may be exacerbated due to anticholinergic properties (Prod Info ZYPREXA(R) ora
2009) 
Q)  seizure disorder, history, or conditions that may lower seizure threshold; may increase seizure risk (Prod Info ZYPR
IM injection, 2009) 
R)  tardive dyskinesia, potentially irreversible, may occur (Prod Info ZYPREXA(R) oral tablets, orally disintegrating tab

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 
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Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Immunologic Effects 

Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

Bradyarrhythmia 

Chest pain 

Hypertension 

Hypotension 

Orthostatic hypotension 

Peripheral edema 

Sudden cardiac death 

Tachyarrhythmia 

 
3.3.1.A   Bradyarrhythmia 

1)  A 24-year-old, healthy, non-smoking, woman volunteer experienced hypotension (70/30 mmHg) and brady
taking a single oral dose of olanzapine 5 mg. Lying down with feet elevated brought both pulse and blood pre
The maximum plasma concentration of olanzapine in this subject (13 nanograms/mL) was unusually high and
reported range for Tmax (5 to 6 hours). Her Cmax was in the range expected for a single dose of 10 to 15 mg

 
3.3.1.B   Chest pain 

1)  Incidence: 3% (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004a)
2)  Chest pain has been reported in 3% of patients treated with olanzapine (Prod Info Zyprexa(R), Zyprexa(R
2004a). 

 
3.3.1.C   Hypertension 

1)  Incidence: 2% (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004a)
2)  Hypertension has been reported in 2% of patients treated with olanzapine (Prod Info Zyprexa(R), Zyprexa
Olanzapine, 2004a). 
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3.3.1.D   Hypotension 

1)  A 24-year-old, healthy, non-smoking, woman volunteer experienced hypotension (70/30 mmHg) and brady
taking a single oral dose of olanzapine 5 mg. Lying down with feet elevated brought both pulse and blood pre
The maximum plasma concentration of olanzapine in this subject (13 nanograms/mL) was unusually high and
reported range for Tmax (5 to 6 hours). Her Cmax was in the range expected for a single dose of 10 to 15 mg

 
3.3.1.E   Orthostatic hypotension 

1)  Incidence: 3% to 5% (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2
2)  Postural hypotension has been reported in 3% to 5% of patients treated with olanzapine (Prod Info Zyprex
IntraMuscular Olanzapine, 2004a). 
3)  Orthostatic hypotension has been observed in greater than 5% of patients participating in olanzapine clinic
beats per minute has been reported in clinical trials with tachycardia occurring in greater than 5% of the patie
orthostatic hypotensive changes (Bronson & Lindenmayer, 2000). 
4)  Small reductions in orthostatic blood pressure have been reported in olanzapine-treated patients during cl

 
3.3.1.F   Peripheral edema 

1)  Incidence: 3% (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004a)
2)  Peripheral edema has been reported in 3% of patients treated with olanzapine (Prod Info Zyprexa(R), Zyp
Olanzapine, 2004a). 

 
3.3.1.G   Sudden cardiac death 

1)  In a large, retrospective, cohort study that included a primary cohort of 93,300 users of antipsychotic drug
there was an increased risk of sudden cardiac death in adult participants 30 to 74 years of age (mean age of 
to those who were not using antipsychotic drugs (incidence-rate ratio, 2.04; 95% confidence interval (CI), 1.5
treated with atypical antidepressants (clozapine, olanzapine, quetiapine, risperidone), the incidence-rate ratio
(95% CI, 1.03 to 2.46) for those using low doses to 2.86 (95% CI, 2.25 to 3.65) for those using high doses (p=

 
3.3.1.H   Tachyarrhythmia 

1)  Incidence: 3% (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004a)
2)  Tachycardia has been reported in 3% of patients treated with olanzapine (Prod Info Zyprexa(R), Zyprexa(
2004a). 

 
3.3.2   Dermatologic Effects 

Dermatological finding 

Sweating symptom 

 
3.3.2.A   Dermatological finding 

1)  Summary 
a)  A 36-year-old African-American man developed a PUSTULAR SKIN ERUPTION 2 weeks after begin
began on his face and spread to his hips and buttocks. One day later he developed ERYTHEMATOUS P
no lymphadenopathy or fever. Olanzapine was discontinued and warm compresses were applied. The er
1999). 

2)  Pustular eruptions, sweating and erythematous plaques are reported with olanzapine administration. 
 
3.3.2.B   Sweating symptom 

1)  Summary 
a)  The manufacturer reports that sweating has been associated with olanzapine therapy (Prod Info Zypr
IntraMuscular Olanzapine, 2004a). 

 
3.3.3   Endocrine/Metabolic Effects 

Diabetes mellitus 

Diabetic ketoacidosis 

Galactorrhea 

Hypercholesterolemia 

Hyperglycemia 
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Hypoglycemia 

Hypothermia 

Increased appetite 

Increased body temperature 

Metabolic syndrome 

Prolactin level raised 

Serum triglycerides raised 

Summary 

Weight gain 

Weight loss 

 
3.3.3.A   Diabetes mellitus 

1)  Summary 
a)  Diabetic mellitus was reported infrequently (0.1% to 1%) in clinical trials (n=8661) representing 4165 
multiple doses of oral olanzapine at doses 1 mg/day or more (Prod Info ZYPREXA(R) oral tablets, IM inje
tablets, 2008). 
b)  As with other atypical antipsychotics, hyperglycemia has been reported in patients on olanzapine. Th
nonfasting levels, from baseline to the average of the 2 highest serum concentrations was 15 mg/dL, dur
Effectiveness in patients treated for a median olanzapine-exposure duration of 9.2 months. Olanzapine is
difficult to assess the relationship because of an increased risk of diabetes mellitus in patients with schiz
mellitus in the general population. In general, epidemiological studies show that atypical antipsychotics in
hyperglycemia. Olanzapine appears to have a greater risk of glucose abnormalities compared with other 
oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 
c)  The risks and benefits of olanzapine should be considered prior to prescribing in patients with an esta
with borderline increased blood glucose levels (fasting 100 to 126 mg/dL or nonfasting 140 to 200 mg/dL
recommended. For patients with risk factors for diabetes mellitus (obesity, family history of diabetes), fas
initiation and periodically during olanzapine therapy. All patients should be monitored for signs and symp
polyphagia, and weakness). Fasting blood glucose should be tested if symptoms of hyperglycemia devel
discontinuation of olanzapine; however, some patients may continue to need antidiabetic therapy despite
ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 

2)  Incidence: 0.1% to 1% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally di
3)  New onset diabetes mellitus (DM) has been reported with the administration of olanzapine. At least 25 fata
olanzapine-induced diabetic ketoacidosis (Torrey & Swalwell, 2003; Goldstein et al, 1999; Lindenmayer & Pa
4)  A 51-year-old woman with schizoaffective disorder and type 2 diabetes (stabilized on metformin 1 gram tw
developed hyperglycemia, without weight gain, when an episode of elevated mood and psychosis was treate
risperidone for 4 weeks but did not respond. Chlorpromazine also was not effective. Olanzapine, titrated to 30
symptoms. Her blood glucose then began to increase, although her diet was controlled by the hospital. Oral h
maximum and she was started on actrapid insulin. Glucose levels remained unstable until olanzapine was tap
hypoglycemic medications were reduced to previous levels and actrapid insulin was discontinued. Zuclopenth
schizoaffective disorder. The patient showed no significant weight gain during treatment with olanzapine, whic
effect on glucose regulation (Ramankutty, 2002). 
5)  A 27-year-old man developed signs of diabetes mellitus (polydipsia, polyphagia, nausea and vomiting, hyp
olanzapine for treatment of schizophrenia. He was treated with insulin, and his dose of olanzapine was increa
valproic acid, which he had taken for 3 years. After 3 months, insulin therapy was replaced by pioglitazone 30
control. Olanzapine therapy was not discontinued because of the risk of psychotic worsening (Seaburg et al, 
6)  A 45-year-old obese man developed elevated fasting glucose 1 year after his treatment for schizophrenia 
25 mg/day). Six months later, he was treated with glyburide 1.25 mg/day. Over the next 6 months, his glycosy
weight began to increase. Five months later, he complained of diarrhea and weight loss. His glyburide dose w
symptoms (polyuria, polydipsia, and diaphoresis), his glyburide dosage was increased to 10 mg twice daily, in
replaced by risperidone. Six weeks after discontinuation of olanzapine, the patient's glycosylated hemoglobin
glyburide was reduced to 1.25 mg/day, and his weight stabilized. Five months later, his diabetes was well-con
7)  Olanzapine-induced glucose dysregulation has been reported as an adverse effect, possibly due to drug-i
with a severe exacerbation of type 2 diabetes in a 51-year-old woman with a major depressive disorder and s
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with sertraline and haloperidol decanoate. After 4 weeks, sertraline was replaced by fluoxetine due to continu
haloperidol was replaced by olanzapine due to persistent auditory and visual hallucinations. Prior to initiation 
well-controlled by diet (glycosylated hemoglobin 6.5%, baseline fasting blood glucose 89 to 132 mg/dL). Twe
control diminished and continued to worsen despite treatment with glipizide, metformin, and diet. At week 26,
due to inadequate antidepressant response. At week 35 (fasting blood glucose 120 to 461 mg/dL, glycosylate
was initiated and titrated to 70 units per day. Olanzapine was tapered during weeks 39 and 40 and discontinu
stopped, the patient's fasting blood glucose levels had decreased to within 85 and 163 mg/dL. By the time of 
units/day NPH 70/30 (Bettinger et al, 2000). 
8)  Cases of new-onset diabetes mellitus (DM) were reported that developed after initiation of olanzapine trea
months (mean 26 weeks; median 20 weeks) after olanzapine initiation. Two cases presented with diabetic ke
and 4 patients experienced weight gain while on olanzapine. Olanzapine was eventually discontinued in all ca
DM was still required (Goldstein et al, 1999). 
See Drug Consult reference: ATYPICAL ANTIPSYCHOTIC AGENTS - EFFECT ON GLUCOSE AND RISK O

 
3.3.3.B   Diabetic ketoacidosis 

1)  Summary 
a)  Diabetic acidosis was reported rarely (less than 0.1%) in clinical trials (n=8661) representing 4165 pa
multiple doses of oral olanzapine at doses 1 mg/day or more (Prod Info ZYPREXA(R) oral tablets, IM inje
tablets, 2008). 
b)  As with other atypical antipsychotics, diabetic ketoacidosis or hyperosmolar coma, including death, ha
Olanzapine is implicated in glucose abnormalities; however, it is difficult to assess the relationship becau
patients with schizophrenia and the increasing incidence of diabetes mellitus in the general population. In
atypical antipsychotics increase the risk of treatment-emergent hyperglycemia. Olanzapine appears to ha
compared with other atypical antipsychotics (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA
c)  The risks and benefits of olanzapine should be considered prior to prescribing in patients with an esta
with borderline increased blood glucose levels (fasting 100 to 126 mg/dL or nonfasting 140 to 200 mg/dL
recommended. For patients with risk factors for diabetes mellitus (obesity, family history of diabetes), fas
initiation and periodically during olanzapine therapy. All patients should be monitored for signs and symp
polyphagia, and weakness). Fasting blood glucose should be tested if symptoms of hyperglycemia devel
discontinuation of olanzapine; however, some patients may continue to need antidiabetic therapy despite
ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 

2)  Incidence: less than 0.1% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orall
3)  A case report described a near fatal case of olanzapine-induced ketoacidosis in a 44-year-old African Ame
for approximately one month (Straker et al, 2002). 
4)  Diabetic ketoacidosis following 3 months of olanzapine therapy was reported in a 31-year-old man with no
was started on insulin and olanzapine was discontinued. Fifteen days later, his insulin requirements decrease
has remained metabolically stable, free of diabetic symptoms (Gatta et al, 1999). 
5)  At least 25 fatalities have been reported in association with olanzapine-induced diabetic ketoacidosis (Tor
Lindenmayer & Patel, 1999). 
6)  A 50-year-old African American man developed diabetic ketoacidosis after receiving 8 months of olanzapi
olanzapine 30 mg daily with divalproex 750 mg twice daily. He began insulin therapy and after olanzapine wa
(Lindenmayer & Patel, 1999). 
7)  A 39-year-old man developed diabetic ketoacidosis after receiving olanzapine 10 mg for a treatment-refra
laboratory evidence of diabetes. His BMI was 40 kg/m(2). He was admitted with asthenia, polyuria, dehydratio
His HbA1C was 14.7%. He was maintained on insulin 3 times daily. When olanzapine was discontinued, insu
blood glucose and HbA1C became normal (Gatta et al, 1999). 

 
3.3.3.C   Galactorrhea 

1)  A case of galactorrhea with elevated serum prolactin levels was reported in a 33-year-old woman after rec
treatment of schizophreniform disorder. During the fifth week of olanzapine therapy, the patient developed sp
reported missing her menstrual period. Her serum prolactin level was 146.55 nanograms (ng)/mL (normal ran
and replaced with quetiapine (25 to 100 mg/day). Symptoms of galactorrhea resolved within 3 weeks of stopp
to decrease. Quetiapine therapy was continued without recurrence of galactorrhea (Mendhekar et al, 2004). 

 
3.3.3.D   Hypercholesterolemia 

1)  Summary 
a)  Increases in total cholesterol have been observed during treatment with olanzapine. The mean increa
lipoprotein (LDL) from baseline were 5.3 mg/dL and 3 mg/dL, respectively, in olanzapine-treated patients
mg/dL and 4.3 mg/dL, respectively, in placebo-treated patients (statistically significant), in an analysis of 
12-weeks duration. There were no statistically significant differences between olanzapine-treated and pla
lipoprotein cholesterol. Patients with lipid dysregulation at baseline experienced greater increases in fast
compared to patients without these factors. Lipid dysregulation was defined as patients diagnosed with d
treated with lipid-lowering agents, or patients with high baseline lipid levels. Baseline and follow-up lipid m
olanzapine (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergatin

2)  Incidence: up to 24% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally dis
3)  In an analysis of 5 placebo-controlled monotherapy studies of up to 12-weeks duration, the fasting total ch
olanzapine-treated patients compared with up to 12% of placebo-treated patients. The fasting low density lipo
approximately 24% of olanzapine-treated patients compared with up to 14% of placebo-treated patients. The 
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increase of fasting cholesterol and LDL cholesterol (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPRE
2008): 

Fasting Total Cholesterol In Adults 

Fasting Low-Density-Lipoprotein Cholesterol In Adults 

4)  In an analysis of 3 placebo-controlled monotherapy studies of up to 6 weeks duration in adolescents, the f
approximately 39% of olanzapine-treated patients compared with up to 8% of placebo-treated patients. The fa
in up to approximately 49% of olanzapine-treated patients compared with up to 11% of placebo-treated patien
degree of increase of fasting total cholesterol and LDL cholesterol (Prod Info ZYPREXA(R) oral tablets, IM inj
disintergating tablets, 2008): 

Fasting Total Cholesterol In Adolescents 

Fasting Low-Density-Lipoprotein Cholesterol In Adolescents 

5)  Random cholesterol levels of 240 mg/dL or more has been reported during postmarketing reports (Prod In
ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 
6)  Patients receiving olanzapine (n=25) were found to have increases in their weight and serum triglycerides
receiving olanzapine (mean dose 13.8 mg) had their weight, cholesterol, and triglycerides measured at basel
mean of 5.4 kg. Cholesterol levels increased by only 3 mg/dL while triglyceride levels increased by 60 mg/dL.
with weight change (p less than 0.02). 
7)  After an average of 16 months of olanzapine therapy, 9 patients had marked increases in triglyceride leve
170 mg/dL to a mean of 240 mg/dL. Five patients had at least a 50% increase in levels. Cholesterol levels rem
mean weight gain of 10 kg (Sheitman et al, 1999). 

 
3.3.3.E   Hyperglycemia 

1)  Summary 
a)  As with other atypical antipsychotics, hyperglycemia has been reported in patients on olanzapine. The
nonfasting levels) from baseline to the average of the 2 highest serum concentrations was 15 mg/dL, dur
Effectiveness in patients treated for a median olanzapine-exposure duration of 9.2 months. Olanzapine is
difficult to assess the relationship because of an increased risk of diabetes mellitus in patients with schizo

Change from Baseline Treatment Arm N Portion of Patients

Increase by 40 mg/dL or more olanzapine 745 21.6% *
placebo 402 9.5%

Increase from Normal (less than 200 mg/dL) 
to High (240 mg/dL or more)

olanzapine 392 2.8%
placebo 207 2.4%

Increase from Borderline (200 mg/dL to less 
than 240 mg/dL) to High (240 mg/dL or 
more)

olanzapine 222 23% *
placebo 112 12.5%

KEY: mg/dL = milligrams/deciliter; * = statistically significant compared to placebo

Change from Baseline Treatment Arm N Portion of Patients

Increase by 30 mg/dL or more olanzapine 536 23.7% *
placebo 304 14.1%

Increase from Normal (less than 100 mg/dL) 
to High (160 mg/dL or more)

olanzapine 154 0%
placebo 82 1.2%

Increase from Borderline (100 mg/dL to less 
than 160 mg/dL) to High (160 mg/dL or 
more)

olanzapine 302 10.6% 
placebo 173 8.1%

KEY: mg/dL = milligrams/deciliter; * = statistically significant compared to placebo

Category Change from Baseline Treatment Arm N Portion of Patients

Increase by 40 mg/dL or more olanzapine 138 14.5% *
placebo 66 4.5%

Increase from Normal (less than 170 mg/dL) 
to High (200 mg/dL or more)

olanzapine 87 6.9%
placebo 43 2.3%

Increase from Borderline (170 mg/dL to less 
than 200 mg/dL) to High (200 mg/dL or 
more)

olanzapine 36 38.9% *
placebo 13 7.7%

KEY: mg/dL = milligrams/deciliter; * = statistically significant compared to placebo

Category Change from Baseline Treatment Arm N Portion of Patients

Increase by 30 mg/dL or more olanzapine 137 17.5% 
placebo 63 11.1%

Increase from Normal (less than 110 mg/dL) 
to High (130 mg/dL or more)

olanzapine 98 5.1%
placebo 44 4.5%

Increase from Borderline (110 mg/dL to less 
than 130 mg/dL) to High (130 mg/dL or 
more)

olanzapine 29 48.3% *
placebo 9 0%

KEY: mg/dL = milligrams/deciliter; * = statistically significant compared to placebo
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mellitus in the general population. In general, epidemiological studies show that atypical antipsychotics in
hyperglycemia. Olanzapine appears to have a greater risk of glucose abnormalities compared with other
oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 
b)  The risks and benefits of olanzapine should be considered prior to prescribing in patients with an esta
with borderline increased blood glucose levels (fasting 100 to 126 mg/dL or nonfasting 140 to 200 mg/dL
recommended. For patients with risk factors for diabetes mellitus (obesity, family history of diabetes), fas
initiation and periodically during olanzapine therapy. All patients should be monitored for signs and symp
polyphagia, and weakness). Fasting blood glucose should be tested if symptoms of hyperglycemia devel
discontinuation of olanzapine; however, some patients may continue to need antidiabetic therapy despite
ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 

2)  Incidence: 0.1% to 17.4% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally
3)  The mean increases in fasting glucose levels were 2.76 mg/dL in olanzapine-treated adults compared with
analysis of 5 placebo-controlled trials of adults treated with monotherapy olanzapine up to 12 weeks. Patients
were patients with glucose dysregulation at baseline defined as: diagnosis with diabetes mellitus or related ad
baseline random glucose concentrations of 200 mg/dL or greater, and/or a baseline fasting glucose level of 1
glucose levels (less than 100 mg/dL) and baseline borderline fasting glucose levels (100 mg/dL or greater an
2.2% (n=543) and 17.4% (n=178), respectively, had high glucose levels of 126 mg/dL or greater. In comparis
of the placebo-treated patients had high glucose levels (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYP
2008). 
4)  The mean changes in fasting glucose levels were an increase of 2.68 mg/dL in olanzapine-treated adolesc
placebo-treated children (statistically significant), in an analysis of 3 placebo-controlled trials of adolescents tr
of 6 weeks in schizophrenia trials or 3 weeks in bipolar disorder trials. In adolescents with normal fasting gluc
borderline fasting glucose levels (100 mg/dL to less than 126 mg/dL) treated with olanzapine, 0% (0 out of 12
glucose levels of 126 mg/dL or greater. In comparison, 1.9% (1 out of 53) and 0% (0 out of 13), respectively, 
levels (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 
5)  Hyperglycemia was reported infrequently (0.1% to 1%) in clinical trials (n=8661) representing 4165 patient
doses of oral olanzapine at doses 1 mg/day or more (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPR
2008). 
6)  An 89-year-old man with a two-year history of mixed dementia with psychosis and behavioral disturbance 
olanzapine for psychotic symptoms and agitation. The patient received olanzapine 2.5 mg twice daily for 2 da
increase, fasting glucose levels had increased from a baseline of 114 mg/dL to 138 mg/dL, with a fasting fing
patient also experienced worsening renal function, including increased BUN (37 to 45 mg/dL) and creatinine (
to 125 mg/dL 2 days after discontinuing olanzapine and starting aripiprazole 5 mg/day. Due to worsening agit
2.5 mg twice daily and the hyperglycemia returned, with fasting blood glucose levels increasing from 97 mg/d
discontinuation, fasting blood glucose levels returned to normal (104 mg/dL) (Kohen et al, 2008). 
7)  A 15-year-old African American boy developed hyperglycemia, along with weight gain and hypertriglycerid
behavior disorders. At baseline, when the boy had been taking olanzapine for 3 months and valproic acid for 
normal ranges. His BMI was 28.7 kg/m(2). Four months later, buspirone was added to his treatment. Within 2
Three months later, he had experienced weight loss (BMI=27.5 kg/m(2)) and developed polyuria and polydips
Olanzapine was discontinued. Without hypoglycemic drugs, insulin treatment, or dietary changes, his serum g
did his serum triglyceride and cholesterol levels. Twenty weeks after the discontinuation of olanzapine, his BM

 
3.3.3.F   Hypoglycemia 

1)  Incidence: 0.1% to 1% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally di
2)  Hypoglycemia was reported infrequently (0.1% to 1%) in clinical trials (n=8661) representing 4165 patient-
doses of oral olanzapine at doses 1 mg/day or more (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPR
2008). 
3)  Hypoglycemic coma was reported in a frail, 95-year-old woman following olanzapine administration for the
associated with Alzheimer's dementia. Three days after the initiation of olanzapine at a dose of 2.5 mg daily, 
sleepy, and she could not be woken by verbal or tactile stimulation. She was treated with 33% glucose and re
however, hypoglycemia was noted again the following day. Olanzapine was withdrawn and the blood glucose
administration of 33% glucose. A direct cause and effect correlation could not be established because the pa
been documented to possibly induce hypoglycemia. While a drug interaction between enalapril and olanzapin
that there was a correlation between enalapril and hypoglycemia because the patient had been receiving ena
et al, 2003). 

 
3.3.3.G   Hypothermia 

1)  Hypothermia developed in a 54-year-old hemodialysis patient with end-stage renal disease following the u
day course of oral olanzapine 2.5 mg daily for the treatment of sudden-onset night delirium with visual halluci
delirium resolved, but then reappeared 7 days later. He was given olanzapine again at the same dose for 10 
medication, his body temperature suddenly decreased to less than 34 degrees Celsius. Hypothermia persiste
administration, and did not resolve until 6 days after olanzapine was discontinued (Fukunishi et al, 2003). 

 
3.3.3.H   Increased appetite 

1)  Incidence: 24% (Tollefson et al, 1997a) 
2)  Excessive appetite was seen more commonly with olanzapine therapy than with haloperidol (24% vs 12.4
associated with a clinically significant greater increase in weight over haloperidol therapy (p less than 0.001). 
mass index was the predominant predictor of weight gain. Patients with a low pre-study body mass index wer
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treatment. Treatment effect on weight change was consistent between male and female patients (Tollefson e
 
3.3.3.I   Increased body temperature 

1)  Disruption of the body's ability to reduce core body temperature may occur with antipsychotic agents. Elev
following therapeutic doses in clinical trials. Patients experiencing conditions that may contribute to an elevate
strenuously, exposure to extreme heat, or dehydration) should use appropriate care (Prod Info ZYPREXA(R) 
orally disintergating tablets, 2008). 

 
3.3.3.J   Metabolic syndrome 

See Drug Consult reference: ANTIPSYCHOTIC AGENTS - METABOLIC SYNDROME 
 
3.3.3.K   Prolactin level raised 

1)  Summary 
a)  Prolactin levels are modestly-elevated and persist during treatment with olanzapine. The clinical signi
however, galactorrhea, amenorrhea, gynecomastia, and impotence have been reported in patients on pr
elevating potential of olanzapine should be considered in patients with prolactin-dependent breast cance
ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 
b)  A dose-related increase in prolactin elevation occurred in 31.2% to 61.1% of olanzapine-treated patie
in an 8-week randomized, double-blind, fixed-dose study (n=599). Elevated prolactin levels (greater than
18.77 ng/mL in males) occurred in 31.2% in patients on 10 mg/day; 42.7% in patients on 20 mg/day; and
significant differences between 10 mg/day and 40 mg/day and between 20 mg/day and 40 mg/day (Seab

2)  Incidence: 31.2% to 61.1% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) ora
3)  A case of galactorrhea with elevated serum prolactin levels was reported in a 33-year-old woman after rec
treatment of schizophreniform disorder. During week 5 of olanzapine therapy, the patient developed spontane
reported missing her menstrual period. Her serum prolactin level was 146.55 nanograms (ng)/mL (normal ran
and replaced with quetiapine (25 to 100 mg/day). Symptoms of galactorrhea resolved within 3 weeks of stopp
to decrease. Quetiapine therapy was continued without recurrence of galactorrhea (Mendhekar et al, 2004). 
4)  High dose olanzapine was associated with mild extrapyramidal symptoms (EPS), elevated serum prolactin
an average weight gain of 8 kg in 8 men with schizophrenia and schizoaffective disorder. These patients, who
risperidone or clozapine at adequate doses, were dosed with olanzapine 20 to 40 mg for a mean of 40 weeks
5)  Olanzapine has produced small elevations in serum prolactin (about 0.1 to 0.2 nanomoles (nmol)/L), that a
greater increases have occurred with haloperidol (Anon, 1994a; Beasley et al, 1996). Cases of unwanted pre
conventional neuroleptic medications to olanzapine, possibly due to a normalization of prolactin levels and a 
1998). 

 
3.3.3.L   Serum triglycerides raised 

1)  Summary 
a)  Elevations in serum triglycerides have been observed, at times a greater than 500 mg/dL increase, du
increase in fasting triglyceride from baseline was 20.8 mg/dL in olanzapine-treated patients compared wi
placebo-treated patients (statistically significant), in an analysis of 5 placebo-controlled monotherapy stu
lipid dysregulation at baseline experienced greater increases in fasting triglyceride levels compared to pa
was defined as patients diagnosed with dyslipidemia or related adverse events, patients treated with lipid
lipid levels. Baseline and follow-up lipid monitoring of lipids is recommended in patients on olanzapine (P
ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 

2)  Incidence: up to 40% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally dis
3)  In an analysis of 5 placebo-controlled monotherapy studies of up to 12-weeks duration, the fasting triglyce
olanzapine-treated patients compared with up to 26% of placebo-treated patients. The table below provides t
triglycerides (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating ta

Fasting Triglycerides In Adults 

4)  In an analysis of 3 placebo-controlled monotherapy studies of up to 6 weeks duration in adolescents, the f
approximately 60% of olanzapine-treated patients compared with up to 35% of placebo-treated patients. The 
increase of fasting triglycerides (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) ora

Fasting Triglycerides In Adolescents 

Category Change from Baseline Treatment Arm N Portion of Patients

Increase by 50 mg/dL or more olanzapine 745 39.6% *
placebo 402 26.1%

Increase from Normal (less than 150 mg/dL) 
to High (200 mg/dL or more)

olanzapine 457 9.2%*
placebo 251 4.4%

Increase from Borderline (150 mg/dL to less 
than 200 mg/dL) to High (200 mg/dL or 
more)

olanzapine 135 39.3% *
placebo 65 20%

KEY: mg/dL = milligrams/deciliter; * = statistically significant compared to placebo

Category Change from Baseline Treatment Arm N Portion of Patients

Increase by 50 mg/dL or more olanzapine 138 37% *
placebo 66 15.2%

Increase from Normal (less than 150 mg/dL) olanzapine 67 26.9%
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5)  Random triglyceride levels of 1000 mg/dL or more has been reported during postmarketing reports (Prod 
ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 
6)  Patients receiving olanzapine (n=25) were found to have increases in their weight and serum triglycerides
receiving olanzapine (mean dose 13.8 mg) had their weight, cholesterol, and triglycerides measured at basel
mean of 5.4 kg. Cholesterol levels increased by only 3 mg/dL while triglyceride levels increased by 60 mg/dL.
with weight change (p less than 0.02). 
7)  After an average of 16 months of olanzapine therapy, 9 patients had marked increases in triglyceride leve
170 mg/dL to a mean of 240 mg/dL. Five patients had at least a 50% increase in levels. Cholesterol levels rem
mean weight gain of 10 kg (Sheitman et al, 1999). 

 
3.3.3.M   Summary 

1)  In clinical trials of olanzapine, diabetes mellitus (0.1% to 1%), diabetic ketoacidosis (0.1%), elevated serum
to 24%), hyperglycemia (0.1% to 17.4%), hypoglycemia (0.1% to 1%), increased body temperature, and weig
ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). There hav
and diabetic ketoacidosis following olanzapine use. Elevated prolactin levels have been observed in case rep
clinical trials (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating ta
trial of 22 patients where olanzapine orally disintegrating tablets were substituted for standard oral tablets, sig
Luxton-Andrew, 2008). In a trial comparing haloperidol and olanzapine, increased appetite was reported at a 
(Tollefson et al, 1997a). A case report described galactorrhea (not associated with childbirth) in a female patie
2004). A case of hypothermia was reported in a 54-year-old man with end-stage renal disease. The hypother
(Fukunishi et al, 2003). 

 
3.3.3.N   Weight gain 

1)  Summary 
a)  Weight gain (greater than 7% of their baseline weight) occurred in 56% of patients treated with olanza
with an average weight gain of 5.4 kg. Regular monitoring of weight should be performed. Before initiatin
potential consequences of weight gain (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) Z

2)  Incidence: up to 57% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally dis
3)  An average weight gain of 2.6 kg in olanzapine-treated patients compared with a loss of 0.3 kg in placebo
observed in an analysis of 13 monotherapy trials with a median exposure of 6 weeks. After a median duration
compared with 3% of placebo-treated patients (statistically significant) gained at least 7% of their baseline we
olanzapine-treated compared with 0.3% of placebo-treated patients (statistically significant) gained at least 15
index did not make a difference in the amount gained. The discontinuation rate due to weight gain was 0.2% 
patients, respectively. The table below provides the weight gain observed in olanzapine-treated patients from
tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008) : 

 
4)  An average weight gain of 4.6 kg in olanzapine-treated adolescents and 0.3 kg in placebo-treated adolesc
analysis of 4 placebo-controlled trials of adolescents (ages 13 to 17 years) treated with monotherapy olanzap
or 3 weeks in bipolar disorder trials. After a median duration of 4 weeks, 40.6% of olanzapine-treated compar
(statistically significant) gained at least 7% of their baseline weight. After a median duration of 19 weeks, 7.1%
placebo-treated patients gained at least 15% of their baseline weight. Baseline body mass index (BMI) did no
however, mean changes in weight were greater in adolescents with BMI above normal at baseline. The disco
in the olanzapine and placebo treated patients, respectively. .(Prod Info ZYPREXA(R) oral tablets, IM injectio
tablets, 2008). 
5)  Weight gain was more frequent compared to placebo during short-term trials (6 weeks) of monotherapy ol
in combination with lithium or valproate. The frequency of weight gain was 6% and 1% in olanzapine-treated 
(n=118), respectively, in 6-week, placebo-controlled schizophrenia trials. The frequency of weight gain was 5
and placebo-treated patients (n=294), respectively, in short-term, placebo-controlled clinical trials. When used
frequency was 26% and 7% in olanzapine-treated patients (n=229) and placebo-treated patients (n=115), res
bipolar mania trials of 6 weeks duration. (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYD
6)  A dose-related increase in weight gain of 1.9 kg to 3 kg occurred in olanzapine-treated patients with schizo
randomized, double-blind, fixed-dose study (n=599). The mean baseline-to-endpoint increase in weight was 1
on 20 mg/day, and 3 kg in patients on 40 mg/day. There were statistically significant differences among the 3

to High (200 mg/dL or more) placebo 28 10.7%
Increase from Borderline (150 mg/dL to less 
than 200 mg/dL) to High (200 mg/dL or 
more)

olanzapine 37 59.5% 
placebo 17 35.3%

KEY: mg/dL = milligrams/deciliter; * = statistically significant compared to placebo

Amount Gained 6 weeks 6 months 12 months 24 months
n=2976 n=1536 n=778 n=442

0 kg gain or weight loss 27% 21% 20% 22%
0 to 5 kg (0 to 11 lb) 57% 34% 25% 22%
5 to 10 kg (11 to 22 lb) 15% 26% 25% 22%
10 to 15 kg (22 to 23 lb) 2% 12% 16% 18%
greater than 15 kg (greater than 33 lb) 0% 6% 14% 16%
Key: kg = kilograms; lb = pounds
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IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 
7)  Adolescent patients taking olanzapine experienced greater weight gain and increased in body mass index
retrospective study involving 103 patients younger than 18 years of age. Patients received olanzapine (n=50,
mean daily dose 510.9 mg) for at least 2 weeks. Weight and height were measured at baseline and 14 or mo
baseline in the olanzapine group was 3.8 kg (p less than 0.001) compared to 0.03 kg in the quetiapine group.
showed slight, but significant, increases in height from baseline (0.006 meters, p=0.042 and 0.006 meters, p 
baseline differences, the mean weight change between groups was significant (3.4 kg, p less than 0.001). BM
olanzapine group (p less than 0.001) compared to a decrease of 0.2 kg/m(2) in the quetiapine group. After co
difference in change in BMI was significant (0.9 kg/m(2), p=0.008) (Patel et al, 2004). 
8)  Excessive appetite was seen more commonly with olanzapine therapy than with haloperidol (24% versus 
also associated with a clinically significant greater increase in weight over haloperidol therapy (p less than 0.0
body mass index was the predominant predictor of weight gain. Patients with a low pre-study body mass inde
olanzapine treatment. Treatment effect on weight change was consistent between male and female patients (
9)  In a continuing day-treatment program, 15 out of 16 patients receiving olanzapine gained weight. The mea
olanzapine dose of 14 mg and mean treatment duration of 7 months (Gupta et al, 1999). 
10)  A prospective, multicenter, observational study showed that olanzapine treatment of outpatients (n=2128
group of patients (n=821) receiving a variety of other antipsychotic drug therapies. Drugs used in the control g
zuclopenthixol, fluphenazine, thioridazine, perphenazine, pimozide, clozapine, pipotiazine, sulpiride, chlorpro
lorazepam. Overall, olanzapine had a significantly lower incidence of adverse events than the control group (4
weight gain occurred significantly more frequently in olanzapine-treated patients. Over a 6-month period, few
concomitant anticholinergic medication in comparison to patients in the control group (36% vs 58%, p less tha

 
3.3.3.O   Weight loss 

1)  Weight loss was reported when the formulation of olanzapine was changed from standard oral tablets (SO
open-label, prospective study of 22 adult patients with schizophrenia and a BMI of 25 kg/m(2) or greater who 
relapses requiring hospitalization within 3 months of study recruitment and no changes in medication required
minimum of 1 year. Olanzapine ODT (mean dose of 13.9 mg) was substituted for SOT. Participants' weights w
months. At 3, 6, and 12 months, the mean changes in weight compared with baseline were -2.5 +/- 0.8 kg (p=
kg (p=0.01), respectively. At 12 months, the average decrease in BMI was 1 +/- 0.3 kg/m(2) (p=0.001) and th
Patients who received a 20-mg or greater dose of olanzapine ODT lost a greater percentage of their body we
less than 20 mg (5.6 +/- 1.2% vs 1.9 +/- 0.9%; p=0.04). (Chawla & Luxton-Andrew, 2008). 

 
3.3.4   Gastrointestinal Effects 

Constipation 

Excessive salivation 

Gastrointestinal tract finding 

Nausea and vomiting 

Pancreatitis 

Xerostomia 

 
3.3.4.A   Constipation 

1)  Summary 
a)  The manufacturer reports that constipation (9-11%) has occurred with olanzapine therapy (Prod Info Z
IntraMuscular Olanzapine, 2004a). A relatively common adverse gastrointestinal effect of olanzapine is c
which appears to be dose-related (Anon, 1995); (Beasley et al, 1996). In patients receiving a mean of 12
incidences of constipation were 8% and 15% (Beasley et al, 1996). The incidence of constipation with ola
greater than observed with haloperidol 10 to 20 mg daily (Beasley et al, 1996). Anticholinergic effects, wh
effects of olanzapine therapy (Isbister et al, 2001); (Beasley et al, 1996)(Prod Info Zyprexa(R), Zyprexa(R
2004a). 

2)  Incidence: 5-6% 
 
3.3.4.B   Excessive salivation 

1)  Summary 
a)  Hypersalivation has occurred with olanzapine therapy. A 20-year-old woman experienced morning gro
sleep while receiving olanzapine 10 milligrams/day (mg/d). Her symptoms worsened with an increased d
salivation has been reported in premarketing clinical trials and in an accidental pediatric ingestion (Prod 
IntraMuscular Olanzapine, 2004a; Yip & Graham, 1997). 
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3.3.4.C   Gastrointestinal tract finding 
1)  Summary 

a)  The manufacturer reports that INCREASED SALIVATION, THIRST and DYSPEPSIA (7-11%) have o
DYSMOBILITY has been associated with antipsychotic therapy. (Prod Info Zyprexa(R), Zyprexa(R) Zydis
2004a). Dyspepsia is not dose-related. (Beasley et al, 1996). ANTICHOLINERGIC EFFECTS, including 
adverse effects of olanzapine therapy. These effects are dose-related (Isbister et al, 2001); (Beasley et a
also been one case report of acute hemorrhagic pancreatitis (Doucette et al, 2000). 

2)  The manufacturer reports that constipation, increased salivation, vomiting, thirst, dry mouth, dyspepsia, an
Dry mouth and nausea appear to be dose-related. Esophageal dysmobility has been associated with antipsyc

 
3.3.4.D   Nausea and vomiting 

1)  Summary 
a)  Vomiting (4%) and nausea (greater than or equal to 2%) have occurred with olanzapine therapy. Nau
nausea tends to increase with dose (2% with 12 milligrams (mg) daily, 9% with 16 mg daily) and in highe
observed with haloperidol 10 to 20 mg daily (Beasley et al, 1996)(Prod Info Zyprexa(R), Zyprexa(R) Zydi
2004a). 

 
3.3.4.E   Pancreatitis 

1)  Summary 
a)  ACUTE HEMORRHAGIC PANCREATITIS has been reported as a probable adverse event of olanzap
onset of symptoms. Other concomitant drugs were ruled out as contributing to pancreatitis. Death due to
case (Doucette et al, 2000). This is a rare adverse effect of olanzapine. 
b)  In one study of reported cases (n=192) of antipsychotic-induced pancreatitis, 33% of the cases were 
daily dose of 15 milligrams. In most patients, time to onset of pancreatitis was within 6 months after initia
c)  Olanzapine was the probable cause of acute hemorrhagic pancreatitis in a 72-year-old female admitte
verapamil overdose. Past medical history included multiple sclerosis, left temporal cerebral infarct (2 wee
and drug abuse. Prior to admission she was taking ketorolac, morphine, and temazepam. Olanzapine (5 
prior to admission for recent cognitive decline. The patient's chief complaint of abdominal pain began 24 
ingested 10 of her husband's verapamil 240 mg sustained release tablets. Laparotomy revealed hemorrh
patient died due to peritonitis related to pancreatitis. Using the Naranjo Probability Scale, olanzapine was
pancreatitis in this patient (Doucette, 2000). Other authors have pointed out possible discrepancies in the
medications and chronic alcoholism which they believe could have contributed to the acute pancreatitis (

 
3.3.4.F   Xerostomia 

1)  Summary 
a)  The manufacturer reports that dry mouth (9-22%) has occurred with olanzapine therapy. Dry mouth a
Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004a). A relatively common adverse gastro
(secondary to anticholinergic activity), which appears to be dose-related (Anon, 1995); (Beasley et al, 19
(mg) daily and 16 mg daily, respective incidences of dry mouth were 5% and 13% (Beasley et al, 1996). 
higher doses (12.5 to 17.5 mg daily) is greater than observed with haloperidol 10 to 20 mg daily (Beasley
dry mouth, are common adverse effects of olanzapine therapy (Isbister et al, 2001); (Beasley et al, 1996)
Zyprexa(R) IntraMuscular Olanzapine, 2004a). 

2)  Incidence: 5-15% 
 
3.3.5   Hematologic Effects 

Agranulocytosis 

Leukopenia 

Neutropenia 

Pancytopenia 

 
3.3.5.A   Agranulocytosis 

1)  Summary 
a)  Agranulocytosis has not been reported with administration of olanzapine either during clinical studies 
was given to the hematologic parameters during premarketing studies of olanzapine and no evidence of 
ZYPREXA(R) oral tablets, orally disintegrating tablets, IM injection, 2007). 
b)  Unlike clozapine, a structurally related drug, olanzapine has not been shown in preclinical trials to cau
1997a); (Beasley et al, 1996)(Anon, 1994a; Anon, 1995). However, due to the structural similarities of the
hematologic reactions. Subsequently, however, there have been reports of agranulocytosis with olanzap
(Fachinfo, Zyprexa(R), 1998)(Naumann et al, 1999). There have also been several cases of olanzapine a
clozapine-induced granulocytopenia reported (Konakanchi et al, 2000). 
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2)  LITERATURE REPORTS 
a)  Fifteen days after starting olanzapine (5 milligrams daily), a 46-year-old male presented to the hospita
concurrently taking cyanamide. A white blood cell count of 0.5 x 10(9)/liter (L) with a neutrophil count of 0
cyanamide were stopped and antibiotic therapy was initiated. By the sixth hospital day, his white blood ce
between olanzapine therapy and new onset agranulocytosis was noted (Tolosa-Vilella et al, 2002). 
b)  Neutropenia was reported in a 39-year-old African American woman receiving olanzapine for paranoi
received clozapine for 7 years, but this was discontinued due to the development of granulocytopenia. C
1000 milligrams (mg) three times daily, nifedipine 60 mg daily, metformin 1000 mg three times daily, insu
evening) and lorazepam 2 mg once daily. Her absolute neutrophil count (ANC) was 3110/millimeter (mm
millimeter (/mm) at the time clozapine was switched to olanzapine (10 mg once daily). After 7 days of ola
day 14, it had decreased to 1050 cells/mm. Olanzapine was reintroduced 6 months later without incident
therapy in patients with clozapine-induced granulocytopenia until the patient's hematologic status has no
c)  During clozapine-induced agranulocytosis in 2 patients with schizophrenia, olanzapine [doses greater
safe and effective treatment. Additionally, olanzapine did not worsen the severe neutropenia or agranulo
Semaan, 2000). 
d)  A 27-year-old man who had been previously treated with clozapine therapy and had a normal leukocy
olanzapine. Five months after discontinuing clozapine therapy, olanzapine therapy was begun and rapidl
days his white blood cell (WBC) count decreased to 3.4 x 10(9)/Liter (L). Olanzapine therapy was discon
decreased to 2.3 x 10(9)/L. His neutrophil count also decreased to 0.39 x 10(9)L. He was successfully tre
micrograms/kilogram (mcg/kg)(Naumann et al, 1999). 

 
3.3.5.B   Leukopenia 

1)  Summary 
a)  Leukopenia was reported infrequently in clinical trials (n=8661) representing 4165 patient-years of ex
olanzapine at doses 1 mg/day or more. Careful attention was given to the hematologic parameters during
evidence of neutropenia was demonstrated (Prod Info ZYPREXA(R) oral tablets, orally disintegrating tab
b)  Unlike clozapine, a structurally related drug, olanzapine has not been shown in preclinical trials to cau
(Anon, 1994a; Anon, 1995). However, due to the similarities of the two drugs, there may be a potential fo
of olanzapine adversely prolonging the recovery time of clozapine-induced granulocytopenia have been 

2)  Incidence: 0.1% to 1% (Prod Info ZYPREXA(R) oral tablets, orally disintegrating tablets, IM injection, 2007
3)  LITERATURE REPORTS 

a)  Two patients treated with olanzapine for levodopa-induced psychosis developed leukopenia. A 56-yea
(2400 microliters) after 4 months of therapy. She was tapered off olanzapine and recovered over 4 week
similar reaction. In the other case, a 58-year-old man who had previously had a decline in his white blood
decline in his WBC (2100 microliters) 13 months after starting olanzapine therapy. After discontinuation o
after 2 weeks (Meissner et al, 1999). 

 
3.3.5.C   Neutropenia 

1)  Summary 
a)  Neutropenia was reported during postmarketing surveillance. Careful attention was given to the hema
olanzapine and no evidence of neutropenia was demonstrated (Prod Info ZYPREXA(R) oral tablets, oral
b)  Significant hematologic abnormalities have not been reported during olanzapine therapy in available s
1996)(Anon, 1994a; Anon, 1995). However, neutropenia has been reported with olanzapine therapy (Oy
1998; Benedetti et al, 1999). Unlike clozapine, a structurally related drug, olanzapine has not been show
leukopenia or agranulocytosis. However, due to the similarities of the two drugs, there may be a potentia
cases of olanzapine adversely prolonging the recovery time of clozapine-induced granulocytopenia have

2)  LITERATURE REPORTS 
a)  A patient previously treated with clozapine developed neutropenia associated with olanzapine therapy
schizoaffective disorder (bipolar type), chronic paranoid schizophrenia, and schizoid personality disorder
(mg) daily for over 1 year. His white blood cell (WBC) count ranged from 4000 to 6000 cells per cubic mi
discontinued, however, when the absolute neutrophil count (ANC) fell below 1000 cells/mm(3). After 11 d
7300 cells/mm(3) (ANC not reported). Olanzapine therapy was initiated at 10 mg once daily and titrated t
week (olanzapine dose 15 mg at bedtime), WBC fell to 5500 cells/(mm(3) At 30 mg/day, the WBC count 
(3)). Olanzapine was discontinued and the patient's WBC count slowly began to return to normal, and the
patients who have previously taken clozapine may have an increased risk for neutropenia with olanzapin
b)  A 60-year-old African American male with chronic undifferentiated schizophrenia had been treated wi
gallbladder surgery. While receiving clozapine, his WBC counts ranged between 4000 and 6000 cells/mm
course of olanzapine (30 mg once daily), which was discontinued due to hyperglycemia and weight gain.
over a 17-month period, the patient's WBC count declined to 3100 cells/mm(3) with an ANC of 1023 cells
after 5 days, the patient's WBC count had risen to 4500 cells/mm(3) with an ANC of 1986 cells/ mm(3). O
hematologic monitoring performed every other day. Within 1 week, the patient's WBC count again declin
mm(3). Olanzapine was continued with intensive monitoring. The patient's WBC ranged between 4000 a
patients who have previously taken clozapine may have an increased risk for neutropenia with olanzapin
c)  During clozapine-induced agranulocytosis in 2 patients with schizophrenia, olanzapine [doses greater
safe and effective treatment. Additionally, olanzapine did not worsen the severe neutropenia or agranulo
Semaan, 2000). 
d)  A 31-year-old woman who had previously experienced neutropenia with clozapine, experienced neutr
1999). Olanzapine was introduced 5 days after clozapine withdrawal; the neutrophil count had normalize
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(mg) was given on the first day and 10 mg daily starting on the second day. After 1 week, her neutrophil 
discontinued and the neutrophil count normalized after 4 weeks. 
e)  Thirty-two patients with a history of clozapine-induced neutropenia or agranulocytosis did not experie
treatment (Prod Info Zyprexa(R), 1998). However, clinical experience with olanzapine, especially with lon

 
3.3.5.D   Pancytopenia 

1)  LITERATURE REPORTS 
a)  A case report describes a 36-year-old male who experienced olanzapine-induced pancytopenia. Rele
delusions, starvation and abuse of suppositories to purge himself. Upon admission, his RBC 4.67 x 10(12
4.52 x 10(9)/L were within normal range. On day 2, he started olanzapine 10 mg daily. By day 8 of olanz
indicative of pancytopenia (values provided in the following table). On day 9, olanzapine was discontinue
began to recover. He started risperidone on day 20. On day 29, his RBC, WBC and neutrophils continue
He did not experience recurrence of pancytopenia while taking risperidone (Pattichis et al, 2008). 

 
b)  Olanzapine was associated with pancytopenia and exacerbated motor disability in a 67-year-old man
(mg) daily was added to a regimen of levodopa 1.1 grams (g) and benserazide 275 mg once daily to trea
paranoid delusions. After 1 week, the dose was increased to 10 mg/day. Complete blood count (CBC) va
therapy, visual hallucinations and delusions decreased in frequency, but motor symptoms, neck rigidity, u
worsened. Levodopa was increased to 1.3 g/day and benserazide was increased to 325 mg/day. After 4 
modest reduction in white blood cells (WBC), red blood cells (RBC), and platelets. One week later the he
olanzapine was discontinued. Subsequently, WBC, RBC, and platelet counts increased. Within 4 weeks 
normal limits and remained normal for the following year. This report suggests that olanzapine should be
disease and that hematologic monitoring may be necessary (Onofrj and Thomas, 2001). 

 
3.3.6   Hepatic Effects 

Cholestatic hepatitis 

Hepatitis 

Increased liver function test 

 
3.3.6.A   Cholestatic hepatitis 

1)  Incidence: rare (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintegra
2)  In the postmarketing period, there have been rare reports of hepatitis and very rare cases of cholestatic or
tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintegrating tablets, 2006a). 

 
3.3.6.B   Hepatitis 

1)  Incidence: rare (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintegra
2)  In the postmarketing period, there have been rare reports of hepatitis and very rare cases of cholestatic or
tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintegrating tablets, 2006a). 

 
3.3.6.C   Increased liver function test 

Day Olanzapine dose Red Blood Cells White Blood Cells Ne
Normal Ranges 4.5 to 6 x 10(12)/L 4 to 11 x 10(9)/L 1.8
Baseline 4.67 6.48 4.5
8 10 mg 4.65 6.67 3.9
9 discontinued
10

0

4.11 3.57
1.7

11 1.7
15 3.95 2.79 1.6
17 3.78 2.8 1.8
19 3.81 3.16 2.4
23 3.6 3.61 2.6
25 3.82 4.83 3.2
29 3.75 6.12 4.8
KEY: mg = milligrams
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1)  Summary 
a)  Increases in serum alanine aminotransferase (ALT) above 200 International Units/Liter (IU/L) occurre
tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintegrating tablets, 2006a). Elevations of aspartate
glutamyl transferase (GGT) have been observed in approximately 10% of patients. These changes appe
withdrawal of therapy. Close monitoring of liver function is advised, especially with use of higher doses a
(Bronson & Lindenmayer, 2000; Beasley et al, 1996; Beasley et al, 1996a; Prod Info ZYPREXA(R) oral t
disintegrating tablets, 2006a). 

2)  Incidence: 2% to 10% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally dis
3)  LITERATURE REPORTS 

a)  In placebo-controlled premarketing trials, ALT (SGPT) elevations (greater than or equal to 3 times the
2% (6/243) of patients exposed to olanzapine compared to none (0/115) of the placebo patients. This diff
six olanzapine-treated patients experienced jaundice. In two olanzapine-treated patients, liver enzymes n
patients in the treatment group discontinued olanzapine therapy. Liver enzymes normalized in 2 of these
determine the outcome and the other patient, seropositive for hepatitis C, had persistent enzyme elevatio
(Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintegrating tablets, 20
b)  Within the larger olanzapine premarketing database of about 2400 patients with baseline SGPT less t
elevation to greater than 200 IU/L was 2% (50/2381). None of these patients experienced jaundice or oth
most had transient changes that tended to normalize while olanzapine treatment was continued. Among 
approximately 1% (23/2500) discontinued treatment due to transaminase increases (Prod Info ZYPREXA
(R) orally disintegrating tablets, 2006a). 
c)  High dose olanzapine was associated with mild extrapyramidal symptoms (EPS), elevated serum pro
and an average weight gain of 8 kilograms (kg) in 8 men with schizophrenia and schizoaffective disorder
neuroleptics and risperidone or clozapine at adequate doses, were dosed with olanzapine 20 to 40 millig
experienced increases in serum ALT concentrations; in one patient also taking pravastatin, ALT rose from
2000a). 
d)  In another trial, the incidence of TRANSAMINASEMIA was comparable to that seen with haloperidol 
e)  Elevations of aspartate and alanine aminotransferases and gamma-glutamyl transferase (GGT) have 
(Beasley et al, 1996a) . These changes appear to be dose-dependent and are reversible upon withdrawa
have not been reported in available trials. However, close monitoring of liver function is advised, especia
prolonged therapy. 
f)  The incidence of aminotransferase elevations was greater with olanzapine than with haloperidol in one

 
3.3.7   Immunologic Effects 

 
3.3.7.A   Immunology finding 

1)  Summary 
a)  FLU SYNDROME (greater than 1%) has occurred with olanzapine therapy (Prod Info Zyprexa(R), Zyp
Olanzapine, 2004a). Olanzapine-induced HYPERSENSITIVITY syndrome, consisting of fever, rash, eos
34-year-old man 60 days after initiation of olanzapine therapy. Symptoms resolved following the disconti
confirmed drug-induced hypersensitivity syndrome (Raz et al, 2001). 

2)  Hypersensitivity syndrome and flu syndrome have occurred with olanzapine therapy. 
 
3.3.8   Musculoskeletal Effects 

 
3.3.8.A   Musculoskeletal finding 

1)  Summary 
a)  The manufacturer reports that BACK PAIN, JOINT PAIN (5%), EXTREMITY PAIN (5%), and TWITCH
olanzapine therapy (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2
PHOSPHOKINASE (CPK) have been reported during clinical trials (Prod Info Zyprexa(R), Zyprexa(R) Zy
2004a). Marked elevation of serum creatine kinase (CK) associated with olanzapine therapy, with no oth
syndrome, has been reported. No psychomotor agitation was present. Drug discontinuation resulted in re

2)  Back pain, joint pain, extremity pain, elevated creatine phosphokinase and twitching are reported with olan
 
3.3.9   Neurologic Effects 

Akathisia 

Asthenia 

Cerebrovascular disease 

Disturbance in speech 

Dizziness 
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Extrapyramidal disease 

Insomnia 

Neurological finding 

Parkinsonism 

Restless legs syndrome 

Seizure 

Somnolence 

Status epilepticus 

Tardive dyskinesia 

Tremor 

 
3.3.9.A   Akathisia 

1)  Incidence: 1% to 27% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally dis
2)  Akathisia has been reported in 1% (IM injection) to 27% (oral) of patients treated with olanzapine compare
ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 

 
3.3.9.B   Asthenia 

1)  Incidence: 2% to 20% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally dis
2)  Asthenia has been reported in 2% to 20% of patients treated with olanzapine compared with patients treat
tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 

 
3.3.9.C   Cerebrovascular disease 

1)  The manufacturer has reported cerebrovascular adverse events (ie, stroke transient ischemic attack) in ol
Placebo-controlled trials revealed a significantly higher incidence of cerebrovascular adverse events in elderly
were treated with olanzapine as compared with placebo (Prod Info ZYPREXA(R) oral tablets, IM injection, ZY
2008; Pers Comm, 2004). 

 
3.3.9.D   Disturbance in speech 

1)  Four older patients (70 to 86 years old) presented with speech dysfunction or general decreases in functio
(mg/d). Within 3 days to 4 weeks patients developed the inability to articulate clearly or unintelligible slurred s
functioning in the presence of increased or new incontinence, inability to feed oneself, and unsteady gait. Pat
once the olanzapine was discontinued (Gail & Noviasky, 1998). 

 
3.3.9.E   Dizziness 

1)  Incidence: 4% to 18% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally dis
2)  Dizziness was reported in 4% (IM injection) to 18% (oral) of patients treated with olanzapine compared wit
ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 

 
3.3.9.F   Extrapyramidal disease 

1)  The manufacturer reports that extrapyramidal events occurred in 15% to 32% of patients, specific occurre
to 11%, dystonic events 2% to 3%, dyskinesia, tardive dyskinesia, and other residual events (movement diso
ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). Extrapyra
olanzapine therapy of schizophrenia (Glazer, 2000a; Tollefson et al, 1997a); (Beasley et al, 1996)(Anon, 1994
have been reported in less than 9% of patients treated, with parkinsonian tremor occurring in approximately 5
(Tollefson et al, 1997a; Anon, 1995); (Beasley et al, 1996)(Anon, 1994a). 
2)  A prospective, multicenter, observational study showed that olanzapine treatment of outpatients (n=2128) 
group of patients (n=821) receiving a variety of other antipsychotic drug therapies. Drugs used in the control g
zuclopenthixol, fluphenazine, thioridazine, perphenazine, pimozide, clozapine, pipotiazine, sulpiride, chlorpro
lorazepam. Overall, olanzapine had a significantly lower incidence of adverse events than the control group (4
and weight gain occurred significantly more frequently in olanzapine-treated patients. Akathisia, dystonia, ext
were significantly higher in the control group. Abnormal ejaculation and impotence occurred significantly more
month period, fewer olanzapine-treated patients received a concomitant anticholinergic medication in compar
58%, p less than 0.001) (Gomez et al, 2000). 
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3)  High dose olanzapine was associated with mild extrapyramidal symptoms (EPS), elevated serum prolactin
an average weight gain of 8 kilograms (kg) in 8 men with schizophrenia and schizoaffective disorder. These p
and risperidone or clozapine at adequate doses, were dosed with olanzapine 20 to 40 milligrams (mg) for a m
rigidity alone or combined with cogwheeling of the elbow, wrist, or shoulder joints (Bronson & Lindenmayer, 2
4)  The incidence of extrapyramidal symptoms (EPS) as a result of antipsychotic treatment was less in olanza
patients. This finding was confirmed in an international, multicenter, double-blind, prospective study involving
doses of olanzapine 17 milligrams/day (mg/d) or risperidone 7 milligrams/day (mg/d) for 28 weeks. The use o
of anticholinergic medications. Data suggests that the therapeutic dose threshold for EPS may be wider for o
needed for verification (Glazer, 2000a). 
5)  Extrapyramidal effects have occurred in clinical trials and appear to be dose-related (greater than 20 mg/d
appear to be more sensitive to extrapyramidal side effects of olanzapine (Granger & Hanger, 1999). 
6)  An 81-year-old woman treated with olanzapine 5 mg daily developed rigidity and hypertonicity. She had no
were normal. She had been independent but over several weeks declined, eventually requiring the assistance
and within 1 week, she was totally independent again (Granger & Hanger, 1999). 
7)  A rate of 1.4% has been reported for acute dystonic reactions in patients taking olanzapine. Two case rep
woman who had severe torticollis and lingual dystonia with dysarthria, respectively. Both were controlled with
1998). 
8)  In one comparative trial, akathisia, tremor, and dystonia were reported in 16%, 15%, and 13% of schizoph
[mean, 16 milligrams (mg) daily]. Corresponding incidences in those treated with olanzapine in higher doses 
studies, olanzapine has produced numeric improvements relative to baseline in the Simpson-Angus scale (fo
akathisia) during treatment, whereas numerical worsening of these scales occurred in haloperidol-treated pat
See Drug Consult reference: NEUROLEPTIC-INDUCED EXTRAPYRAMIDAL REACTIONS 

 
3.3.9.G   Insomnia 

1)  Incidence: 1% to 12% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally dis
2)  Insomnia has been reported in 1% (IM injection) to 12% (oral) of patients treated with olanzapine compare
ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 

 
3.3.9.H   Neurological finding 

1)  Olanzapine has been shown to have acute central nervous system depressant effects in humans during c
frequent adverse effect, occurring at an incidence of 26%, and appears to be dose-related. asthenia and dizz
patients, respectively, in clinical trials (Beasley et al, 1996). 

 
3.3.9.I   Parkinsonism 

1)  Contrary to common belief, the results of a retrospective cohort study suggest that atypical antipsychotics 
dose and potency are considered (Rochon et al, 2005). 
2)  In a retrospective review of 12 Parkinson's disease patients receiving olanzapine, only 1 patient was able 
disease (Molho & Factor, 1999). Several other studies also reported a worsening of Parkinson's disease sym
1999; Rudolf et al, 1999; Jimenez-Jimenez et al, 1998). 
3)  The results of a cohort study indicate that high-dose atypical antipsychotic therapy carries a similar risk fo
antipsychotic therapy. In a population-based, retrospective cohort study, adults (aged 66 years and older) wit
year for the development of parkinsonism symptoms associated with typical or atypical antipsychotic use. As 
antipsychotic therapy (ie, olanzapine, risperidone, quetiapine), incident parkinsonism was 30% more likely to 
chlorpromazine, haloperidol, perphenazine) (adjusted HR, 1.3; 95% CI, 1.04 to 1.58), and 60% less likely to o
(HR, 0.4; 95% CI, 0.29 to 0.43). Older adults using higher potency typical antipsychotics had almost a 50% g
compared with patients prescribed atypical antipsychotics (all were considered lower potency) (HR, 1.44; 95%
lower potency typical antipsychotics, the risk of developing parkinsonism was no different from that in adults t
0.48 to 1.15). In addition, a positive dose-related relationship was observed between the occurrence of incide
antipsychotics. The risk for developing parkinsonism was more than twice as great in patients using a high-do
those prescribed a low-dose atypical antipsychotic agent (HR, 2.07; 95% CI, 1.42 to 3.02). Furthermore, patie
have a similar risk for the development of parkinsonism as patients receiving high-dose atypical antipsychotic
antipsychotics may not be safer than typical antipsychotics when dose and potency are considered (Rochon e
4)  In a retrospective review of 12 Parkinson's disease patients receiving olanzapine, only 1 patient was able 
disease. Nine out of 12 patients had their psychosis improve with olanzapine therapy. Nine out of 12 also had
available Unified Parkinson's Disease Rating Scale scores, average declines in scores were 9 points. Only 1 
Factor, 1999). 
5)  A 72-year-old man had his Parkinson's disease worsen with olanzapine treatment for hallucinations. The d
became very rigid. He was unable to stand or walk. After discontinuing olanzapine, his functioning returned o
6)  A 68-year-old man with Parkinson's disease developed a severe akinetic-rigid syndrome after receiving ol
was later successfully treated with clozapine (Rudolf et al, 1999). 
7)  Parkinson's disease was reported to worsen in 2 patients after olanzapine was substituted for clozapine. O
hematological assessments. However, after 4 to 7 days, olanzapine 5 milligrams/day (mg/d) resulted in worse
(Jimenez-Jimenez et al, 1998). 

 
3.3.9.J   Restless legs syndrome 

1)  A 41-year-old man developed restless legs syndrome while receiving olanzapine therapy for schizophrenia
and increased to 20 mg daily after 6 weeks. At that time, he began to experience paresthesias of both legs oc
He experienced some relief by applying cold packs and walking around. A sleep lab evaluation also showed e
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dose was decreased to 10 mg daily with only a slight decrease in symptoms. Nine days later the patient disco
immediately (Kraus et al, 1999). 

 
3.3.9.K   Seizure 

1)  Seizures have been reported in only 0.9% of patients in pre- marketing clinical trials of olanzapine. Patient
the seizure threshold may be more prone to seizures following olanzapine therapy (Lee et al, 1999; Prod Info
(R) ZYDIS(R) orally disintergating tablets, 2008). 
2)  Drug interactions with other drugs that lower the seizure threshold, such as clomipramine, have been repo
olanzapine (Deshauer et al, 2000a). 
3)  A 31-year-old woman with schizoaffective disorder, organic mental disorder due to anoxic brain injury, and
generalized tonic-clonic seizures 13 days after starting olanzapine. Previously, she had been seizure-free for 
haloperidol 40 milligrams (mg) twice daily to olanzapine 5 mg twice daily. Her other medications included lithi
nitrofurantoin, and docusate. Multiple confounding factors may have contributed to her seizures (Lee et al, 19

 
3.3.9.L   Somnolence 

1)  Incidence: 2% to 52% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally dis
2)  Somnolence was reported in 6% to 52% of patients treated with olanzapine compared with patients treate
tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 
3)  During five placebo-controlled trials, somnolence was reported in at least 2% of elderly patients (n=1184) 
olanzapine, at a rate significantly greater than placebo-treated patients (Prod Info ZYPREXA(R) oral tablets, I
disintergating tablets, 2008). 

 
3.3.9.M   Status epilepticus 

1)  A 48-year-old female with psychotic disorder experienced status epilepticus within 2 days following antipsy
olanzapine and dose increase of mirtazapine. A brain MRI 10 days prior revealed no pathological findings, an
head trauma. Laboratory tests at hospital admission for psychogenic vomiting and anorexia showed no bioch
was prescribed quetiapine 600 mg which was abruptly discontinued due to the lack of efficacy and suspicion 
tablets found). Therefore, the patient was switched to orodispersible olanzapine 10 mg, and the dose was qu
initiated 4 days prior to the seizure and then increased to 60 mg 2 days prior to the incident. On day 16 of hos
tonic-clonic seizure which progressed to status epilepticus. CT tomography revealed no abnormalities, and ne
neurological signs. Olanzapine and mirtazapine were discontinued and IV phenytoin was initiated. Phenytoin 
complications and the patient remained seizure-free (Spyridi et al, 2009). 
2)  Fatal status epilepticus associated with olanzapine therapy in a woman with no underlying cause or predis
had been on olanzapine therapy for 5 months prior to the seizures. Subsequent to the seizures she died from
intravascular coagulation. The authors classified this as a probable adverse event due to olanzapine (Wyders

 
3.3.9.N   Tardive dyskinesia 

1)  Incidence: rare 
2)  Tardive dyskinesia may occur occasionally with olanzapine (Glazer, 2000a; Ananth & Kenan, 1999; Herra
Tardive dyskinesia has been reported during clinical trials (Prod Info ZYPREXA(R) oral tablets, IM injection, Z
2008). 
3)  A 40-year-old woman developed tardive dystonia with olanzapine therapy for her psychosis. She had prev
therapy. After beginning olanzapine 10 mg at bedtime, she developed severe, frequent torticollis. She also dis
She was switched to clozapine and her dystonia decreased by 50% after 4 months (Dunayevich & Strakowsk
4)  Two cases of tardive dyskinesia associated with olanzapine therapy were described. A 30-year-old woma
months after beginning olanzapine 10 milligrams/day (mg/d). She had previously experienced parkinsonism w
developed athetoid movements of the tongue and chewing movements of the jaw after 7 months of olanzapin
the tardive dyskinesia continued (Herran & Vazquez-Barquero, 1999). 
5)  Tardive dyskinesia may occur occasionally with olanzapine. A patient diagnosed with paranoid schizophre
daily. Five years later, the patient developed abnormal movements of his upper extremities and neck. A diagn
dystonia was made after ruling out all other causes. The patient continued to receive olanzapine with improve
in his tardive dyskinesia (Ananth & Kenan, 1999). 
6)  A long-term follow-up study, which utilized results from 3 other studies, reported that haloperidol-treated p
incidence rate/year 12 times higher than that of olanzapine-treated patients (n=513). Both medications were i
2000a). (Tollefson, 1997a) 
7)  Data combined from 3 studies evaluating patients treated with olanzapine (n=707) or haloperidol (n=197) 
lower incidence of tardive dyskinesia. At any visit after baseline, 7.1% of patients in the olanzapine group and
manifested treatment-emergent tardive dyskinesia (p less than 0.001). At the last study visit, 2.3% of olanzap
manifested tardive dyskinesia (p equal to 0.001) (Tollefson, 1997a). 

 
3.3.9.O   Tremor 

1)  Incidence: 1% to 23% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally dis
2)  Tremors have been reported in 1% (IM injection) to 23% (oral) of patients treated with olanzapine compare
ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 

 
3.3.10   Ophthalmic Effects 
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Esotropia 

Eye / vision finding 

 
3.3.10.A   Esotropia 

1)  Esotropia developed in a 14-year-old African American female with psychotic depression, who received ol
fluoxetine 40 mg/d) for 6 months. The patient, who had no history of strabismus, complained of a severe head
A neurologic examination revealed no focal neurologic findings. Computed tomography and magnetic resona
week of discontinuation of olanzapine, diplopia and headache had cleared, with reported resolution of esotrop

 
3.3.10.B   Eye / vision finding 

1)  Summary 
a)  The manufacturer reports that AMBLYOPIA (3%) and CONJUNCTIVITIS (greater than 1%) have bee
Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004a). Esotropia with diplopia
olanzapine and fluoxetine therapy. When olanzapine was discontinued, symptoms cleared within one we

2)  Amblyopia, diplopia, esotropia and conjunctivitis are reported with olanzapine therapy. 
 
3.3.12   Psychiatric Effects 

Aggressive behavior 

Mania 

Obsessive-compulsive disorder 

Panic attack 

Psychiatric sign or symptom 

 
3.3.12.A   Aggressive behavior 

1)  Summary 
a)  Two cases of patients developing AGITATION, CONFUSION, PARANOID BEHAVIOR and aggressio
cases of aggression in patients beginning olanzapine were reported. The aggressive behavior worsened
Agitation has been reported in up to 23% of olanzapine-treated patients in clinical trials, as compared to 
nervousness may be a part of the disease process as opposed to a pharmacologic effect of the drug (Pro

 
3.3.12.B   Mania 

1)  Summary 
a)  Mania and hypomania have been described following olanzapine Administration (Aubrey et al, 2000)(
1998). 

2)  LITERATURE REPORTS 
a)  A review of the literature identified 10 cases of mania or hypomania related to olanzapine therapy. Pa
schizophrenia (n=6), schizoaffective disorder (n=2), pervasive developmental disorder (n=1), or an unspe
development of manic symptoms ranged between 2 days and 35 days. Six of 10 patients were receiving 
patients, the use of concomitant medications makes causality difficult to assess. Remission of symptoms
olanzapine (n=6). In the other 4 patients, hypomania or mania resolved with a decrease in olanzapine do
b)  A 31-year-old woman with psychotic disorder experienced hypomania after receiving olanzapine 20 m
second day of olanzapine therapy, she developed pressured speech, social disinhibition, and euphoric m
her symptomatology remitted. 
c)  Two schizophrenic patients experienced manic-like activation after the start of olanzapine treatment. 
but had never experienced mania. In one case the mania resolved with a decrease in olanzapine dose fr
second case olanzapine was discontinued (Lindenmayer & Klebanov, 1998). 

 
3.3.12.C   Obsessive-compulsive disorder 

1)  Summary 
a)  Two cases of patients experiencing olanzapine-induced OBSESSIVE-COMPULSIVE DISORDER (OC
1999). A 35-year-old woman developed obsessive-compulsive disorder (OCD) after having olanzapine a
35-year-old man with schizophrenia and obsessive- compulsive disorder (OCD), had his OCD symptoms
al, 1998). 

2)  LITERATURE REPORTS 
a)  Two cases of patients experiencing olanzapine-induced obsessive-compulsive disorder (OCD) were r
switched to olanzapine 15 to 25 milligrams (mg). The first man developed OCD 14 days after beginning o
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head and the compulsion to check doors. This disappeared with fluoxetine therapy. The second develop
isolation, repeated hand-washing, checking doors and the alarm system. He also had impulsion phobias
(Mottard & De La Sablonniere, 1999). 
b)  A 35-year-old woman developed obsessive-compulsive disorder (OCD) after having olanzapine 10 m
major depression with psychotic features, borderline personality, and bulimia. After 1 week she develope
changed to venlafaxine which successfully treated her OCD (Al-Mulhim et al, 1998). 
c)  A 35-year-old man with schizophrenia and obsessive-compulsive disorder (OCD), had his OCD symp
(Morrison et al, 1998). His fluvoxamine was increased from 200 to 300 milligrams/day (mg/d) which helpe

 
3.3.12.D   Panic attack 

1)  Summary 
a)  CASE REPORT - A 36-year-old woman with schizophrenia began experiencing panic attacks after be
Olanzapine was started at 5 milligrams (mg) twice daily and increased to 3 times daily after 18 days. Pan
were successfully treated with alprazolam 0.5 mg as needed (Mandalos & Szarek, 1999). 

 
3.3.12.E   Psychiatric sign or symptom 

1)  Summary 
a)  The manufacturer reports that the following adverse reactions have occurred with olanzapine therapy
(Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004a). Relapse of p
olanzapine administration (Kostakoglu et al, 1999). The manufacturer reports that INTENTIONAL INJUR
olanzapine therapy. (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 
administration (Ramos & Budman, 1998). 

2)  Hostility, anxiety, aggression, koro and personality disorder are reported with olanzapine administration. 
3)  LITERATURE REPORTS 

a)  Two cases are reported where patients initially responded to olanzapine therapy and then relapsed af
to 20 milligrams (mg) over 2 to 3 weeks for chronic paranoid schizophrenia. A 38-year-old man showed a
fourth week through the sixth week. After 7 weeks, he had reemergence of the paranoid hallucinations, h
old woman also had an increase in paranoid delusions and reemergence of auditory hallucinations, lack 
weeks. The authors conclude that a rapid displacement of these drugs due to loose binding could play a 
b)  A 19-year-old schizophrenic man developed KORO after having his olanzapine abruptly stopped to b
sudden overwhelming fear that his penis and left testicle were shrinking and receding into his abdomen d
days, the olanzapine was restarted with his symptoms resolving (Ramos & Budman, 1998). Hostility and
have been reported in approximately 15% and 10% of patients treated, respectively, although the freque
patients (Beasley et al, 1996). 

 
3.3.13   Renal Effects 

Urinary incontinence 

Urogenital finding 

 
3.3.13.A   Urinary incontinence 

1)  Summary 
a)  There has been one reported case of urinary incontinence successfully treated with ephedrine followi

2)  LITERATURE REPORTS 
a)  Ephedrine successfully counteracted urinary incontinence associated with olanzapine in a 61-year-old
patient developed urinary incontinence when olanzapine (dose not reported) was added to lithium (dose 
mania, psychosis, agitation, and verbalized homicidal thoughts. Incontinence remitted 24 hours after eph
regimen. (Vernon, 2000). 

 
3.3.13.B   Urogenital finding 

1)  Summary 
a)  The manufacturer reports that AMENORRHEA (1%), HEMATURIA (1%), METRORRHAGIA (1%), UR
INFECTION (2%), and VAGINITIS (greater than 1%) have been associated with olanzapine therapy (Pro
(R) IntraMuscular Olanzapine, 2004a). 
b)  A prospective, multicenter, observational study showed that olanzapine treatment of outpatients (n=2
group of patients (n=821) receiving a variety of other antipsychotic drug therapies. Drugs used in the con
sertindole, zuclopenthixol, fluphenazine, thioridazine, perphenazine, pimozide, clozapine, pipotiazine, su
clothiapine, and lorazepam. Overall, olanzapine had a significantly lower incidence of adverse events tha
0.001). Somnolence and weight gain occurred significantly more frequently in olanzapine-treated patients
hypertonia, and tremor were significantly higher in the control group. Abnormal ejaculation and impotenc
the control group. Over a 6-month period, fewer olanzapine-treated patients received a concomitant antic
the control group (36% versus 58%, p less than 0.001) (Gomez et al, 2000). 

2)  Amenorrhea, hematuria, metrorrhagia, urinary incontinence, urinary tract infection, vaginitis and priapism a
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3.3.14   Reproductive Effects 
 
3.3.14.A   Priapism 

1)  Summary 
a)  Priapism and instances of PAINFUL ERECTIONS have been reported with Olanzapine (Kuperman et
et al, 1998; Heckers et al, 1998). 

2)  LITERATURE REPORTS 
a)  Priapism developed in a 26-year-old man treated with olanzapine 10 milligrams per day for disorganiz
sexually overactive, he had previously taken varied psychotropic medications (including risperidone) with
hours of discontinuation of olanzapine, priapism disappeared (Kuperman, 2000). 
b)  There are reports of men with painful erections occurring 1 to 3 days after beginning olanzapine. One
symptoms of sexual dysfunction receiving olanzapine 15 mg nightly (Gordon & De Groot, 1999). The oth
involving the spinal cord and a history of prostate surgery receiving olanzapine 5 mg daily. Both required
return (Heckers et al, 1998). 
c)  One report of an African-American man with a history of hypersexual behavior receiving olanzapine 1
increased frequency and duration of erections (up to 2 hours). Within 1 week of olanzapine discontinuatio
(Deirmenjian et al, 1998). 

 
3.3.15   Respiratory Effects 

Cough 

Dyspnea 

Pharyngitis 

Pulmonary aspiration 

Pulmonary embolism 

Rhinitis 

Summary 

 
3.3.15.A   Cough 

1)  Incidence: 6% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disinterga
2)  Increased cough was reported in 6% of patients treated with oral olanzapine at doses of 2.5 mg/day or gre
with placebo (n=294) in the acute phase of short-term, placebo controlled trials (Prod Info ZYPREXA(R) oral t
disintergating tablets, 2008). 

 
3.3.15.B   Dyspnea 

1)  Incidence: 3% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disinterga
2)  Dyspnea was reported in 3% of patients treated with oral olanzapine at doses of 5 mg/day or greater plus 
those treated with lithium or valproate alone (n=115) in the acute phase of short-term, placebo-controlled, com
oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 

 
3.3.15.C   Pharyngitis 

1)  Incidence: 4% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disinterga
2)  Pharyngitis was reported in 4% of patients treated with oral olanzapine at doses of 2.5 mg/day or greater (
placebo (n=294) in the acute phase of short-term, placebo controlled trials. Pharyngitis was also reported in 4
of 5 mg/day or greater plus lithium or valproate (n=229) compared with 1% of those treated with lithium or val
term, placebo-controlled, combination, clinical trials (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPRE
2008). 

 
3.3.15.D   Pulmonary aspiration 

1)  Aspiration has been associated with antipsychotic therapy. Aspiration pneumonia has resulted in morbidity
Alzheimer's disease. Olanzapine should be used cautiously in patients at increased risk for aspiration pneum
injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 

 
3.3.15.E   Pulmonary embolism 

1)  A case report described 3 episodes of pulmonary embolism in a 25-year-old man after treatment with olan
schizoaffective disorder. His physical health was generally good and there was no personal or family history o
or physical activity level changed under neuroleptic medication. Smoking a pack of cigarettes per day was his
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antipsychotic therapy included olanzapine 20 mg/day, paroxetine 20 mg/day and oral valproate 2000 mg/day 
treatment, the patient presented with a complaint of sudden back pain radiating to the left front part of his tho
breath and experienced an episode of hemoptysis. CT scan revealed bilateral pulmonary embolism. Ultrasou
DVT. His coagulopathy workup did not demonstrate any abnormalities. Olanzapine was discontinued and ora
of 2 to 3) was initiated and maintained for 6 months. Twelve weeks after olanzapine was discontinued, he wa
of psychotic symptoms. After 3 weeks of risperidone treatment, the patient presented with chest pain, cough, 
pulmonary emboli were observed on a chest spiral CT scan. Concomitant DVT in lower extremities was ruled
(evidenced by low INR) appeared to be the cause of this second episode of pulmonary embolism. Therefore, 
confirm adherence. Sixteen weeks later, the patient presented with thoracic pain and dyspnea. Spiral chest C
indicated bilateral pulmonary embolism with no DVT in the lower limbs. Because antipsychotic agents appear
the patient was administered anticoagulant therapy and amisulpride 400 mg/day which resulted in improveme
valproate 2 g/day therapy was continued after being maintained throughout the 3 episodes of pulmonary emb
2)  A case report described a pulmonary embolism in a 28-year-old male patient after beginning olanzapine th
Olanzapine therapy was initiated at 10 mg/day and gradually increased to 30 mg/day. Following 10 weeks of 
spiral CT, which was performed after the patient complained of respiratory pain and experienced two episode
discontinued and the patient's symptoms resolved with anticoagulant therapy. Because tests for possible coa
risks factors for this patient, olanzapine was believed to be the causal effect for the development of the pulmo

 
3.3.15.F   Rhinitis 

1)  Incidence: 7% (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disinterga
2)  Rhinitis was reported in 7% of patients treated with oral olanzapine at doses of 2.5 mg/day or greater (n=5
placebo (n=294) in the acute phase of short-term, placebo controlled trials (Prod Info ZYPREXA(R) oral table
disintergating tablets, 2008). 

 
3.3.15.G   Summary 

1)  Cough, dyspnea, pharyngitis, and rhinitis were reported at a higher incidence with olanzapine treatment co
controlled trials. Additionally, antipsychotic therapy has been associated with aspiration. Aspiration pneumoni
with advanced Alzheimer's disease. Therefore, caution should be used when olanzapine is administered in th
tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). Two case reports described 
man and a 29-year-old man following oral olanzapine therapy. Both patients experienced improvement after o
therapy was initiated (Borras et al, 2008; Waage & Gedde-Dahl, 2003). 

 
3.3.16   Other 

Summary 

Death 

Drug withdrawal 

Extrapyramidal disease 

Neuroleptic malignant syndrome 

 
3.3.16.A   Summary 

1)  OTHER EFFECTS 
a)  In a large trial comparing haloperidol and olanzapine in schizophrenic patients, discontinuation of ther
with olanzapine. Withdrawal syndrome has been reported with olanzapine therapy. 

2)  OTHER FINDINGS 
a)  In a large trial comparing haloperidol and olanzapine in schizophrenic patients (n=1996), discontinuat
less often with olanzapine (3.6% versus 7.4% of patients) (Anon, 1995). 

 
3.3.16.B   Death 

1)  Results of a population-based, retrospective cohort study demonstrated that the use of conventional antip
for death than atypical antipsychotics when administered to elderly patients (aged 66 years and older) with de
conventional versus atypical antipsychotic use pair-wise comparisons were made. A total of 27,259 matched 
stratified based on place of residence (community versus long-term care facilities). In order to adjust for differ
matching was used. The primary outcome of the study was all-cause mortality. The risk for death was evalua
antipsychotic medications were initially dispensed. There was a statistically significant increase in the risk for 
atypical antipsychotic medications compared with nonuse in both the community-dwelling cohort (adjusted ha
1.02 to 1.70); absolute risk difference, 0.2 percentage point) and long-term care cohort (adjusted HR, 1.55 (95
percentage points). For both cohorts, the risk associated with atypical antipsychotics appeared to persist to 1
conventional antipsychotics was even greater than the risk identified with atypical antipsychotics. At 30 days, 
was 1.55 (95% CI, 1.19 to 2.02) and 1.26 (95% CI, 1.04 to 1.53) for the long-term care cohort (adjusted risk d
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risk appeared to persist to 180 days for both groups. Some important limitations to the study include unknown
results and cause of death could not be examined (Gill et al, 2007). 
2)  Results of a population-based, retrospective cohort study demonstrated comparable to possibly greater ris
antipsychotic medications in the elderly (aged 65 years and older) compared with atypical antipsychotic medi
and included only new users of antipsychotic medications. The primary study outcome was 180-day all-cause
measured based on healthcare utilization data within 6 months before the initiation of antipsychotic medicatio
and 24,359 received conventional and atypical antipsychotic medications, respectively. The risk of death in th
was 14.1% compared with 9.6% in the atypical drug group (unadjusted mortality ratio, 1.47; 95% confidence 
analysis which controlled for potential confounders, the adjusted mortality ratio for the risk of death within 180
was 1.32 (95% CI, 1.23 to 1.42). When the most frequently prescribed conventional antipsychotic drugs were
associated with haloperidol was 2.14 (95% CI, 1.86 to 2.45) and loxapine was 1.29 (95% CI, 1.19 to 1.40), wh
olanzapine. The increased mortality risk for conventional versus atypical drug therapy was greatest when dos
(mortality ratio 1.67; 95% CI, 1.5 to 1.86) and also during the first 40 days of therapy (mortality ratio 1.6; 95% 
of multi-variable Cox regression, propensity score, and instrumental variable estimation confirmed the results
3)  The findings of one meta-analysis suggest that there may be a small increased risk of death associated w
treatment of dementia in elderly patients. The study analysis (n=5110), including 15 randomized, double-blind
antipsychotic use (ie, aripiprazole (n=3), olanzapine (n=5), quetiapine (n=3), risperidone (n=5)) in elderly patie
dementia, found that death occurred more often in patients receiving atypical antipsychotic therapy as compa
respectively). The overall odds ratio, as assessed by meta-analysis, for death in elderly patients receiving aty
1.54 (95% confidence interval (CI), 1.06 to 2.23; p=0.02), and the risk difference was 0.01 (95% CI, 0.004 to 0
with atypical antipsychotic use was 1.65 (95% CI, 1.19 to 2.29; p=0.003); however this increased risk was on
analysis; meta-analyses of individual drugs did not show a statistically significant increased risk. A similar dro
and placebo-treated patients (32.2% vs 31.4%, respectively), with no significant difference in dropouts found 
4)  The results of a retrospective cohort study indicate that conventional antipsychotic agents are at least as l
the risk of death among elderly patients 65 years of age or older. The study included 9,142 new users of conv
13,748 new users of atypical agents (mean age, 83.5 years). A higher adjusted relative risk of death was ass
as compared with atypical antipsychotics at all timepoints studied after beginning therapy (within 180 days: re
1.27 to 1.49; less than 40 days: RR, 1.56; 95% CI, 1.37 to 1.78; 40 to 79 days: RR, 1.37; 95% CI, 1.19 to 1.5
In addition, the adjusted risks of death observed in patients with dementia (RR, 1.29; 95% CI, 1.15 to 1.45), w
a nursing home (RR, 1.26; 95% CI, 1.08 to 1.47), or not in a nursing home (RR, 1.42; 95% CI, 1.29 to 1.56) w
antipsychotic therapy as compared with atypical antipsychotic use. This risk appeared to be dose-related and
greater than the median) conventional antipsychotics (RR, 1.73; 95% CI, 1.57 to 1.90). Additional studies whi
elderly patients requiring antipsychotic therapy are needed so that appropriate guidance regarding therapeuti

 
3.3.16.C   Drug withdrawal 

1)  Summary 
a)  CASE REPORT - Within 3 days of stopping olanzapine therapy, a 33- year-old female developed myo
depression, restlessness, and blurred vision. Because myoclonus is consistent with serotonergic hyperac
represented a SEROTONERGIC REBOUND phenomena (Nayudu & Scheftner, 2000). 

 
3.3.16.D   Extrapyramidal disease 

See Drug Consult reference: NEUROLEPTIC-INDUCED EXTRAPYRAMIDAL REACTIONS 
 
3.3.16.E   Neuroleptic malignant syndrome 

1)  Summary 
a)  Neuroleptic malignant syndrome (NMS), due to dopaminergic blockade, associated with olanzapine th
taking concomitant or recently discontinued neuroleptics appear to be more susceptible to drug-induced 
myoglobin levels may be elevated; and high fever and rigidity are present. Generally after stopping the d
NMS resolves (Stanfield & Privette, 2000; Nyfort-Hansen & Alderman, 2000; Sierra-Biddle et al, 2000; M
1999); (Burkhard et al, 1999)(Apple & Van Hauer, 1999; Cohen et al, 1999); (Johnson & Brusner, 1998)(
b)  Symptoms have begun as early as 2 to 4 days and as late as 1 year. Patients have presented with ty
muscle rigidity, mental status changes, and autonomic instability. Increases in serum creatine kinase hav
41,900 international units/L. Some patients previously had NMS with other neuroleptics including risperid
discontinuation of olanzapine and with treatments including dantrolene, bromocriptine, or benzodiazepine
however, the patient was also receiving clozapine and no rigidity was noted (Moltz & Coeytaux, 1998). 

2)  LITERATURE REPORTS 
a)  A case report describes a 56-year-old male who experienced neuroleptic malignant syndrome (NMS) 
history included sleep disturbances, preoccupied and hallucinatory behaviors and persecutory thoughts. 
treatments with thioridazine, then trifluperazine with chlordiazepoxide, which caused extrapyramidal sym
year, he was noncompliant with treatments of fluoxetine, clonazepam, escitalopram and olanzapine befo
schizophrenia based on ICD-10 criteria. Upon admission, he started olanzapine 5 mg twice daily and alp
olanzapine was increased to 15 mg/day. On day 5, his perspiration and blood pressure (BP, 150/86 mmH
EPS or dehydration. On day 6, he experienced fever (102 degrees Farenheit), confusion, diaphoresis, ta
tremors, upper and lower limb rigidity, leucocytosis, uremia and elevated creatinine phosphokinase. He w
olanzapine and alprazolam were discontinued and he received amoxicillin 500 mg three times daily and 
his sensorium improved and the rigidity and tremors resolved. After 7 days, he was discharged on loraze
he started amisulpride 50 mg nightly. He has continued success with amisulpride 100 mg and clonazepa
b)  Atypical neuroleptic malignant syndrome, also described as fever- delirium-autonomic instability synd
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30-year-old man developed fever, difficulty swallowing, sinus tachycardia, delirium, elevated white blood 
olanzapine (10 milligrams/day) was initiated for the treatment of violent behavior. No rigidity, hyperreflexi
observed. Olanzapine was discontinued and symptoms completely resolved within 2 days (Robinson et a
c)  A 23-year-old woman developed clinical features consistent with neuroleptic malignant syndrome (NM
daily for schizoaffective disorder. Other medications included lithium and fluoxetine. After 40 days of olan
admission to the hospital, her trunk and limbs were hypertonic and hyperextended, with generalized trem
blood pressure fluctuations, and an elevated body temperature of 38.6 degrees Celsius. Laboratory data
metabolic acidosis, hypernatremia, hypokalemia, a lithium levels of 0.7 milliequivalents per liter (mEq/L), 
Cultures of cerebrospinal fluid and blood were negative. A urine toxicology screen was consistent with an
intensive care unit, the patient recovered fully (Sierra-Biddle et al, 2000). 
d)  A 42-year-old man with a history of schizophrenia developed symptoms consistent with neuroleptic m
olanzapine therapy. At the onset of symptoms, the patient was also taking ranitidine, benztropine mesyla
respiratory distress, intermittent apnea, decreased mental status, fever (rectal temperature of 41 degrees
stimulus, rigid muscle tone, and dry mucous membranes. On admission, vital signs included a pulse of 1
111/79. Respiratory effort was absent. Laboratory tests revealed a serum creatinine phosphokinase (CP
hemoglobin 12.4 grams%, hematocrit 35%, serum sodium 141 millimoles/liter (mmol/L), blood urea nitrog
creatinine 0.8 mg/dL. Olanzapine was discontinued. The patient was intubated and mechanically ventilat
bromocriptine and empiric antibiotic therapy. The patient's hospital course was complicated by pneumon
discharge, he demonstrated obvious cognitive deficits and left hemiplegia (Stanfield & Privette, 2000). 
e)  Other cases have reported only elevations in serum creatine kinase without other symptoms of NMS 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info ZYPREXA(R) oral tablets, IM
disintergating tablets, 2008) (All Trimesters) 

a)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or other) 
studies in women and animals are not available. Drugs should be given only if the potential benefit justifies th

2)  Australian Drug Evaluation Committee's (ADEC) Category: B3(Australian Drug Evaluation Committee, 1999) 
a)  Drugs which have been taken by only a limited number of pregnant women and women of childbearing ag
malformation or other direct or indirect harmful effects on the human fetus having been observed. Studies in a
occurrence of fetal damage, the significance of which is considered uncertain in humans. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
3)  Crosses Placenta: Yes 
4)  Clinical Management 

a)  There is insufficient evidence to clearly establish the safety of olanzapine during pregnancy and it is recom
the potential benefit justifies the potential risk to the fetus (Prod Info ZYPREXA(R) oral tablets, IM injection, Z
2008). Limited data to date do not suggest an increased risk of major malformation (Aichhorn et al, 2008; Ern
notably, schizophrenic women may have higher prevalence rates of social and lifestyle behaviors (e.g. smoki
status) associated with risky neonatal outcomes (Patton et al, 2002). Patients with histories of chronic psycho
maintained on medication therapy throughout gestation, as these patients and their fetuses represent a high 

5)  Literature Reports 
a)  A prospective, observational study of 54 women (mean age, 30.7 years), recruited from the Emory Wome
antipsychotic medication during pregnancy, showed permeability of the placental barrier. Outcomes were det
samples taken at delivery and through data collected from maternal reports and medical records. Placental pa
to maternal plasma concentrations) showed a significant difference between antipsychotic medications, with o
the highest, followed by haloperidol 65.5% (95% CI, 40.3%-90.7%), risperidone 49.2% (95% CI, 13.6%-84.8%
showing the lowest placental passage ratio. There was a greater frequency of pre-term deliveries (21.4%, p=
than 0.07), and neonatal intensive care admission (30.8%, p=less than 0.09) in infants exposed to olanzapine
b)  There are no adequate and well-controlled studies with olanzapine use during pregnancy. Seven pregnan
which resulted in 2 normal births, 1 neonatal death due to cardiovascular defect, 3 therapeutic abortions and 
oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). However, in 23 prospec
in risk of spontaneous abortion, stillbirth, prematurity, or major malformation in those infants exposed to olanz
expanded data from this latter report produced similar conclusions; data included 96 pregnancies, among wh
spontaneous abortions, 2.1% in premature deliveries, 3.1% in stillbirths, and 1% in major malformation (Ernst
assess the fetal safety of atypical antipsychotics, interim results from 32 exposures to risperidone, olanzapine
births with no malformations, 3 spontaneous abortions, 2 stillbirths, and 7 therapeutic abortions (McKenna et 
c)  Occasional spontaneous case reports of in utero exposure to olanzapine have produced viable newborns,
established (Mendhekar et al, 2002; Nagy et al, 2001; Littrell et al, 2000; Kirchheiner et al, 2000). A case repo
blood) level of 11 nanograms (ng)/mL compared with 34 ng/mL in the maternal plasma drawn before birth in a
mg during pregnancy. During gestation, the maternal olanzapine plasma levels were between 25 and 34 ng/m
only complication being gestational diabetes which was resolved with diet. Delivery was uncomplicated and h
normally during the first 6 months (Aichhorn et al, 2008).  
d)  In another case report, a 37-year-old woman with a 7-year history of paranoid schizophrenia gave birth to 
25 mg/day starting at week 8 until week 32 when she discontinued it against medical advice. She had not bee
preceding her pregnancy (Lim, 2001). An isolated case of maternal use of up to 20 mg of olanzapine and 2 m
gestation until 10 days prior to delivery has been reported. In this case, a healthy baby was delivered with Ap
minutes; at 3 months of age, the infant showed age-appropriate milestones (Mendhekar et al, 2002). A single
the 18th week of pregnancy through delivery and during breastfeeding also exists. Delivery was uncomplicate
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months of age, the infant showed no abnormal findings at 11 months of age (Kirchheiner et al, 2000). 
B)  Breastfeeding 

1)  Thomson Lactation Rating: Infant risk cannot be ruled out. 
a)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant risk wh
benefits of drug treatment against potential risks before prescribing this drug during breastfeeding. 

2)  Clinical Management 
a)  Limited data from studies of nursing mothers treated with olanzapine have demonstrated that olanzapine i
ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008; Gardiner e
described jaundice, cardiomegaly, somnolence, and a heart murmur in the infant of a mother receiving olanza
after bottle-feeding was initiated on day 7 of life. Another case from the same report demonstrated no advers
olanzapine doses at 2 months of age (Goldstein et al, 2000a). Undetectable infant olanzapine plasma levels d
32.8 to 39.5 nanograms/mL were reported in another case (Kirchheiner et al, 2000a). Because olanzapine ha
it is recommended that women treated with olanzapine should not breast-feed (Prod Info ZYPREXA(R) oral ta
disintergating tablets, 2008). 

3)  Literature Reports 
a)  In a study of healthy, nursing women, olanzapine was excreted in breast milk. The estimated mean infant 
olanzapine dose (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergati
to 20 mg/day of olanzapine, the median infant dose ingested through breast milk was approximately 1% (Gar
plasma samples from five nursing mothers treated with olanzapine 2.5 mg to 10 mg daily, milk-to-plasma ratio
theoretical value of 0.38 that was determined using the known pharmacokinetic parameters of the drug. Base
and assuming 100% bioavailability, relative infant dose was estimated to be 0% to 2.5% of the weight-adjuste
report, breast milk was collected by an electric pump and olanzapine concentrations were measured by gas c
olanzapine was excreted in the breast milk in relatively small amounts. Breast milk/plasma concentration ratio
b)  Limited data from cases of olanzapine exposure via breast milk fail to affirm or eliminate the potential for a
described an infant exposed in utero to olanzapine (maternal dose 5 mg/day) who was born with cardiomega
However, jaundice and sedation continued despite the initiation of bottle-feeding on day seven of life. In the s
months of age (maternal dose 10 mg/day) had no adverse effects (Goldstein et al, 2000a). Another case repo
plasma levels (less than 2 ng/mL) despite maternal steady-state trough levels of 32.8 to 39.5 nanograms/mL 
throughout pregnancy and during breastfeeding (Kirchheiner et al, 2000a).  

4)  Drug Levels in Breastmilk 
a)  Parent Drug 

1)  Milk to Maternal Plasma Ratio 
a)  0.2 to 0.84 (mean 0.46) (Buist & A, 2001; Croke et al, 2002) 

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

 
3.5.1   Drug-Drug Combinations 

Activated Charcoal 

Belladonna 

Belladonna Alkaloids 

Betel Nut 

Carbamazepine 

Ciprofloxacin 

Clomipramine 

Dehydroepiandrosterone 

Eszopiclone 

Fluvoxamine 
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Haloperidol 

Levodopa 

Levomethadyl 

Lithium 

Mirtazapine 

Phenylalanine 

Ritonavir 

St John's Wort 

Tetrabenazine 

Tramadol 

 
3.5.1.A   Activated Charcoal 

1)  Interaction Effect: decreased bioavailability of olanzapine 
2)  Summary: Activated charcoal reduces the maximum concentration and area under the concentration-time
Zyprexa(R), 1999b). This drug interaction may make activated charcoal useful in cases of olanzapine overdo
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Do not administer activated charcoal and olanzapine concomitantly. 
7)  Probable Mechanism: binding of olanzapine in the gut 

 
3.5.1.B   Belladonna 

1)  Interaction Effect: excessive anticholinergic activity (severe dry mouth, constipation, decreased urination, 
2)  Summary: The anticholinergic activity of the active alkaloids present in belladonna may predispose the pa
with olanzapine. Belladonna contains L-hyoscyamine, atropine, and scopolamine with a total alkaloid content
(Blumenthal et al, 1998). Because belladonna is typically available as a homeopathic preparation, the clinical
unknown. Caution is advised. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation, ur
mydriasis, blurred vision, elevated temperature, muscular weakness, and sedation. If such effects are noted, 
severe cases, paralytic ileus, confusion, psychoses, agitation, delusions, delirium, and paranoia may be enco
hypertension. In severe cases, immediate medical attention should be obtained. 
7)  Probable Mechanism: additive anticholinergic effect 

 
3.5.1.C   Belladonna Alkaloids 

1)  Interaction Effect: excessive anticholinergic activity (severe dry mouth, constipation, decreased urination, 
2)  Summary: The anticholinergic activity of the active alkaloids present in belladonna may predispose the pa
with olanzapine. Belladonna contains L-hyoscyamine, atropine, and scopolamine with a total alkaloid content
(Blumenthal et al, 1998). Because belladonna is typically available as a homeopathic preparation, the clinical
unknown. Caution is advised. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation, ur
mydriasis, blurred vision, elevated temperature, muscular weakness, and sedation. If such effects are noted, 
severe cases, paralytic ileus, confusion, psychoses, agitation, delusions, delirium, and paranoia may be enco
hypertension. In severe cases, immediate medical attention should be obtained. 
7)  Probable Mechanism: additive anticholinergic effect 

 
3.5.1.D   Betel Nut 

1)  Interaction Effect: increased extrapyramidal side effects of olanzapine (difficulty with movement or abnorm
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2)  Summary: Case reports have described increased extrapyramidal side effects when betel nut was chewed
for schizophrenia (Deahl, 1989a). The extrapyramidal effects were not improved with anticholinergic therapy w
discontinuation (Deahl, 1989a). A similar effect may occur if betel nut is chewed with concomitant olanzapine
been attributed to the arecoline content. When given with peripheral anticholinergics, arecoline increased the
(Nutt et al, 1978a). Case reports suggest the onset of betel nut activity to be within 3 weeks with resolution w
1989a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: It is unclear to what extent the cholinergic effect of betel nut may increase the incide
especially if patients are treated with anticholinergic agents to control these side effects. Deterioration in sym
extrapyramidal movement disorders may be expected. Persons who have been chewing betel nut have a cha
the clinician discover betel nut use. 
7)  Probable Mechanism: cholinergic effect of betel nut 
8)  Literature Reports 

a)  Within 3 weeks of initiating betel nut chewing, a 51-year-old Indian man experienced marked rigidity, 
been stabilized for the previous 2 years on fluphenazine decanoate depot 50 milligrams (mg) every 3 we
daily for a mild Parkinsonian tremor. Within one week of discontinuation of betel nut chewing, the patient
appears to demonstrate decreased anticholinergic effects of procyclidine when coadministered with bete
b)  Following betel nut ingestion, a 45-year-old Indian man developed akathisia, tremor and stiffness whi
20 mg daily of procyclidine. This patient had been previously stabilized on fluphenthixol 60 mg depot eve
schizoaffective disorder without extrapyramidal side effects. His symptoms resolved over 4 days after dis
anticholinergic effects of procyclidine were diminished when betel nut was chewed concomitantly (Deahl
c)  High doses (5 mg, 10 mg, and 20 mg) of subcutaneous (SC) arecoline given one hour after SC admin
agent methscopolamine increased the heart rate and blood pressure of six patients with Huntington's dis
occurred at doses of 5 mg, 10 mg (p less than 0.01) and 20 mg (p less than 0.05). Heart rate increased a
10 mg (p less than 0.05). Subjective effects in some patients included tremor, flushing or pallor at the tim
mental changes at the higher doses. No peripheral cholinergic effects were noted. The results indicated a
1978).  
d)  A low dose (0.5 mg) of arecoline given intravenously 3 minutes after the peripheral anticholinergic ag
depressive disorder increased their heart rates. The peak heart rate increase in a non-REM portion of the
period was 6.75 +/- 12.9 beats per minute for placebo and 25 +/- 10.3 beats per minute for arecoline. Th
the arecoline infusion, and the mean heart rate was significantly elevated over placebo from 2 to 10 minu
(Abramson et al, 1985).  
e)  Though chewing betel nut alone does not significantly increase catecholamine levels, a popular betel 
chewing betel nut, 4 subjects had only a moderate increase in plasma noradrenaline from 266.2 +/- 105.
pg/mL (p equal to 0.0607). Combining betel nut with lime, catechu and Piper betel flower as is commonly
norepinephrine in nine subjects from 292.2 +/- 59.5 pg/mL to 375.1 +/- 130.0 pg/mL (p equal to 0.0244) a
+/- 45.0 pg/mL (p equal to 0.0226). In this group dopamine was also elevated in 8 of 9 subjects, but the m

 
3.5.1.E   Carbamazepine 

1)  Interaction Effect: reduced olanzapine efficacy 
2)  Summary: Carbamazepine induces CYP1A2 mediated oxidation. Concomitant administration of olanzapin
increased the clearance of olanzapine by 50% (Prod Info Zyprexa(R), 1999a). Higher daily doses of carbama
olanzapine clearance. In a study of 11 healthy volunteers, concurrent administration of olanzapine and carba
clearance (Lucas et al, 1998). Because patients respond to a relatively wide range of olanzapine serum conc
patterns and changes is necessary whenever carbamazepine is added to or withdrawn from olanzapine thera
most likely be highly patient specific (Licht et al, 2000a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for olanzapine efficacy. Doses of olanzapine may need to be adjus
7)  Probable Mechanism: induction of cytochrome P450 1A2-mediated olanzapine metabolism 
8)  Literature Reports 

a)  A 23-year-old paranoid schizophrenic female was admitted to the hospital for treatment of hallucinatio
admission was perphenazine 12 mg daily, but carbamazepine 600 mg daily was initiated for aggressive o
risperidone 6 mg daily due to akathisia, rigidity, and tremor, but risperidone was also discontinued due to
daily was started and her psychiatric symptoms improved over the next three weeks. Because her aggre
was discontinued due to lack of efficacy. She had received cotherapy with olanzapine 15 mg daily and ca
weeks. The day prior to carbamazepine discontinuation, the patient's olanzapine serum concentration wa
weeks, her olanzapine concentration increased by 114% to 45 ng/mL. The dose of olanzapine was decre
olanzapine level occurred. This case report suggests that carbamazepine induces the metabolism of olan
1A2 enzyme system (Licht et al, 2000). 

 
3.5.1.F   Ciprofloxacin 

1)  Interaction Effect: an increased risk of olanzapine toxicity (increased sedation, orthostatic hypotension) 
2)  Summary: Ciprofloxacin was suspected of inhibiting the metabolism of olanzapine in a 54-year-old female
1A2 (CYP1A2) has been shown in vitro to be responsible for the formation of some of the metabolites of olan
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inhibitor of CYP1A2. Although olanzapine has a wide therapeutic range and a correlation between plasma co
established, this interaction may be clinically significant (Markowitz & DeVane, 1999a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving olanzapine and ciprofloxacin concurrently should be monitored fo
increased sedation and orthostatic hypotension. 
7)  Probable Mechanism: inhibition by ciprofloxacin of cytochrome P450 1A2-mediated olanzapine metabolism
8)  Literature Reports 

a)  A 54-year-old female was admitted to the hospital with suicidal ideation and lacerations to her wrists. 
10 mg at bedtime, nefazodone 100 mg twice daily, atenolol 25 mg daily, levothyroxine 0.25 mg daily, and
tapered off prior to electroconvulsive therapy, and ciprofloxacin 250 mg twice daily for seven days was in
Immediately before her last dose of ciprofloxacin, the plasma olanzapine concentration was 32.6 ng/mL. 
her olanzapine concentration had decreased by more than 50% to 14.6 ng/mL. Although this patient did 
increased olanzapine level, higher doses of ciprofloxacin could potentially cause more inhibition of olanza

 
3.5.1.G   Clomipramine 

1)  Interaction Effect: an increased risk of seizures 
2)  Summary: Psychotropic drugs have been shown to reduce the seizure threshold. A case report describes 
who received treatment with olanzapine and clomipramine concomitantly. This combination resulted in seizur
olanzapine and clomipramine. It is advised to use caution when administering olanzapine concomitantly with 
seizure threshold (Deshauer et al, 2000a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: It is advised to use caution when administering olanzapine concomitantly with clom
seizure threshold. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A 34-year-old male with schizophrenia and obsessive-compulsive disorder (OCD) without any underly
following long-term noncompliance. Inpatient olanzapine treatment (20 mg/day) was initiated and positive
Patient was discharged and readmitted because of inability to control symptoms. Clomipramine 250 mg p
myoclonic jerks were reported which quickly progressed to general motor seizures and postictal somnole
paroxysmal slowing on the EEG was consistent with seizure activity. Clomipramine and olanzapine were
controlled with diazepam 30 mg per day for three days. This pattern repeated upon re-challenge with the
Presumably from the temporal relationship between clomipramine and olanzapine administration and sei
adverse event is due to an interaction between these two drugs. Clomipramine and olanzapine are both 
1A2 and 2D6. One theory is that coadministration may result in elevated levels of both compounds. Altho
occurs is not yet known, it is advised to use caution when administering olanzapine concomitantly with cl
seizure threshold (Deshauer et al, 2000).  

 
3.5.1.H   Dehydroepiandrosterone 

1)  Interaction Effect: reduced effectiveness of olanzapine 
2)  Summary: Dehydroepiandrosterone (DHEA) levels within the normal range of 100 to 400 microgram/decil
patients with psychosis (Howard, 1992a). In case reports, patients have been resistant to antipsychotics whe
Patients being treated with olanzapine should avoid DHEA supplementation. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of dehydroepiandrosterone (DHEA) and olanzapine. If DHEA
orally per day may be used to normalize DHEA levels. 
7)  Probable Mechanism: elevated dehydroepiandrosterone (DHEA) blood levels may reduce responsiveness
8)  Literature Reports 

a)  A 24-year-old female diagnosed with schizophrenia was resistant to daily doses of haloperidol 20 mill
carbonate 1200 mg, and lithium carbonate 900 mg plus thioridazine 300 mg. The patient appeared Cush
hair, and a 40 pound weight gain in the previous 8 months. Dehydroepiandrosterone (DHEA) measured 
micrograms/deciliter (mcg/dL) (normal: 100 to 400 mcg/dL). Dexamethasone 1 mg orally at bedtime resu
The patient appeared calmer, more alert with improved psychotic symptoms and ability to concentrate. A
normal range (328 mcg/dL). The author concluded that elevated DHEA levels were associated with seve
therapy (Howard, 1992).  
b)  A 13-year-old male decompensated with a subsequent two-year period of emotional problems accom
and alcohol. His mental status included bizarre, disorganized, delusional thinking, auditory and visual ha
hygiene, agitation, and combativeness. He was diagnosed with chronic paranoid schizophrenia; schizoph
schizoaffective disorder, excited type. He was resistant to daily doses of trifluoperazine 40 mg, chlorprom
also resistant to combination therapy with chlorpromazine 400 mg with thiothixene 80 mg, thioridazine 10
1200 mg, clonazepam 4 mg, and carbamazepine 1200 mg daily. Baseline DHEA level exceeded 900 mc
dexamethasone 1 mg orally at bedtime resulted in a normal DHEA level of 200 mcg/dL. By day 5, psycho
conversational, and was making good eye contact. Once dexamethasone was discontinued, rapid decom
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"substantial amounts of psychotropic medications". DHEA increased to 536 mcg/dL. The author conclude
florid psychosis resistant to conventional antipsychotic therapy (Howard, 1992).  

 
3.5.1.I   Eszopiclone 

1)  Interaction Effect: decreased psychomotor function 
2)  Summary: Coadministration of 3 mg eszopiclone and 10 mg olanzapine resulted in the pharmacodynamic
Substitution Test scores, a measurement of psychomotor function. No pharmacokinetic interactions were obs
function (Prod Info LUNESTA(TM), 2004). 
3)  Severity: minor 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for decreased psychomotor function. Adjust dose accordingly or co
7)  Probable Mechanism: unknown 

 
3.5.1.J   Fluvoxamine 

1)  Interaction Effect: an increased risk of olanzapine adverse effects 
2)  Summary: Fluvoxamine inhibits cytochrome P450 1A2 enzymes and may inhibit olanzapine elimination (P
significance of this interaction is unknown since olanzapine is metabolized by multiple enzyme systems. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for excessive olanzapine adverse effects (orthostatic hypotension, 
7)  Probable Mechanism: inhibition of olanzapine elimination 
8)  Literature Reports 

a)  A patient experienced elevated olanzapine plasma levels during coadministration of fluvoxamine. The
several months for schizophrenia and secondary depression. She appeared to move rigidly, had a slight 
concentration was 120 mcg/L and fluvoxamine concentration was 70 mcg/L. Olanzapine was decreased 
Fourteen days after the last decrease in dose, olanzapine plasma levels were 38 mcg/L. Tremor and rigid
Fluvoxamine was replaced by paroxetine which resulted in paroxetine concentration of 0.027 mg/L and o
al, 2001).  
b)  Addition of fluvoxamine to olanzapine therapy may result in olanzapine-induced side effects or intoxic
being treated for not less than 3 months with 10-20 mg/day of olanzapine. The dose of olanzapine was u
study and remained stable throughout the study period. Fluvoxamine 100 mg/day was added to olanzapi
continued for 8 weeks. Olanzapine concentrations increased during fluvoxamine treatment 1.58-fold from
4, and 1.81-fold from week 0 to week 8. Percentage change from week 0 to week 8 ranged from 12% to 
metabolite were not significantly changed. Even though all eight patients had higher olanzapine blood se
ratio of increase of olanzapine blood serum concentrations from week 0 to week 8 did not correlate signif
than 0.05). This study confirmed that the addition of fluvoxamine to a stable dose of olanzapine increase
Combined olanzapine and fluvoxamine should be used cautiously and controlled clinically and by therape
side effects or intoxication (Hiemke et al, 2002).  

 
3.5.1.K   Haloperidol 

1)  Interaction Effect: an increased risk of parkinsonism (cogwheeling rigidity, unstable gait) 
2)  Summary: A patient receiving haloperidol experienced extreme parkinsonism following the addition of olan
pharmacokinetic interaction between olanzapine, a weak cytochrome P450 2D6 (CYP2D6) inhibitor, and halo
Pharmacodynamically, the small amount of dopamine (D2) blockade from olanzapine may have been enough
1999a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Patients should be closely monitored for signs and symptoms of increased parkinso
haloperidol therapy. Doses of haloperidol may need to be decreased. 
7)  Probable Mechanism: competitive inhibition of cytochrome P450 2D6-mediated haloperidol metabolism; in
8)  Literature Reports 

a)  A 67-year-old hospitalized male with bipolar disorder who had stopped taking his medications was res
mg nightly, and valproate 750 mg twice daily. He had been experiencing some mild parkinsonian sympto
worsen when haloperidol was reinstituted. Following stabilization on this regimen, it was decided to chan
minimize any parkinsonism that was a result of his medications. While tapering the haloperidol and initiat
parkinsonism that resulted in an inability to walk. His mental status remained unchanged. Haloperidol wa
and two days later the patient's parkinsonism side effects had resolved back to baseline. Benztropine wa
symptoms did not reoccur while on olanzapine (Gomberg, 1999).  

 
3.5.1.L   Levodopa 

1)  Interaction Effect: decreased levodopa effectiveness 
2)  Summary: Concurrent use of olanzapine may antagonize the pharmacological effects of levodopa (Prod In
this interaction is unknown. 
3)  Severity: moderate 
4)  Onset: rapid 
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5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for levodopa efficacy. 
7)  Probable Mechanism: pharmacological antagonism 

 
3.5.1.M   Levomethadyl 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be used with levom
can occur between levomethadyl and potentially arrhythmogenic agents such as olanzapine that prolong the 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Levomethadyl is contraindicated in patients being treated with olanzapine as it may
levomethadyl. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.N   Lithium 

1)  Interaction Effect: weakness, dyskinesias, increased extrapyramidal symptoms, encephalopathy, and brai
2)  Summary: An encephalopathic syndrome followed by irreversible brain damage has occurred in a few pat
antagonist, particularly haloperidol. A causal relationship between these events and the concomitant administ
not been established (Prod Info LITHOBID(R) slow-release oral tablets, 2005). Coadministration of lithium an
wide variety of encephalopathic symptoms, brain damage, extrapyramidal symptoms, and dyskinesias in isola
have occurred with therapeutic lithium levels (Amdisen, 1982; Prakash, 1982; Addonizio et al, 1988a). Howev
such combinations with no severe adverse consequences (Goldney & Spence, 1986). The mechanism is not 
decreases neostriatal dopaminergic activity, probably through a direct action on the G protein and the capacit
adenyl cyclase (Carli et al, 1994). Hyperglycemic reactions have also occurred during combined phenothiazin
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients closely for any signs of toxicity or extrapyramidal symptoms, espec
particularly haloperidol, and lithium are used. Serum lithium levels should be monitored periodically. Some cli
therapeutic range. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Concomitant haloperidol and lithium therapy has resulted in symptoms of encephalopathy, confusion,
patients with mania (Cohen & Cohen, 1974; Loudon & Waring, 1976; Thomas, 1979). Irreversible neurolo
Hurwitz, 1983; Keitner & Rahman, 1984). 
b)  Seizures, encephalopathy, delirium, and abnormal EEG occurred in four patients during combined lith
Serum lithium levels were below 1 mEq/L at the time of the toxic reaction in all cases. All patients had pre
another phenothiazine. Three of these patients developed symptoms within eight days of initiating combi
c)  The addition of lithium to neuroleptic therapy exacerbated extrapyramidal symptoms (EPS) in a small 
received at least five days of treatment with either oral thiothixene, haloperidol, or fluphenazine in mean 
initiation of the lithium and were experiencing drug-induced extrapyramidal symptoms. Oral lithium was a
achieve a therapeutic serum concentration. The maximum levels attained were 0.65 to 1.27 mEq/L. The 
the addition of lithium. However, only three patients developed marked symptoms and no patient develop
symptoms included gait, shoulder shaking, elbow rigidity, and tremor. 
d)  Ten patients treated with clozapine and lithium were studied (Blake et al, 1992). Of the ten patients, fo
including jerking of limbs, facial spasms and tics, tremor of hands and arms, tongue twitching, and stumb
These effects reversed when lithium was discontinued or given at a lower dose. On rechallenge, one of t
keeping serum lithium no greater than 0.5 mEq/L, clozapine could be safely coadministered. 
e)  Chlorpromazine serum levels can be significantly reduced in the presence of lithium treatment. If used
result in rebound elevation of chlorpromazine levels, resulting in chlorpromazine toxicity. In patients on a
withdrawal of the lithium may precipitate chlorpromazine cardiotoxicity. In this report, such toxicity was m
associated with prolongation of the QTc interval. Hypotension and EPS are also possible in this situation
f)  However, other data do not support that such adverse events are frequent or indeed causally related t
antagonist antipsychotic drugs and lithium have been used successfully in many patients with manic-dep
interaction may only become significant with very high doses of one or both drugs or with failure to disco
(Miller & Menninger, 1987). 
g)  A 69-year-old patient with oxygen-dependent chronic obstructive pulmonary disorder and a 25-year h
3 mg for the treatment of new-onset auditory and visual hallucinations. She had also been maintained on
10 years. In addition, she was given amantadine (100 mg twice daily) for tremor. Three weeks after the s
decline in mental status in addition to dizziness, worsening tremors, nausea and vomiting, polyuria, depre
was then admitted to the hospital for delirium. Her lithium serum level was 1.36 mEq/L at the time of the 
Although her lithium level decreased to 0.41 mEq/L, she continued to experience profound delirium, trem
week. After she started to respond to commands, she was restarted on lithium (300 mg at bedtime) beca
later, she was discharged with a regimen of lithium and low-dose lorazepam for treatment of insomnia. It 
by the concurrent use of lithium and risperidone. Other factors could also have caused delirium, such as 
pulmonary pathology. In addition, amantadine, which facilitates the release of presynaptic dopamine and
contributed (Chen & Cardasis, 1996). 
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3.5.1.O   Mirtazapine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concurrent use of olanzapine with mirtazapine and tramadol in a 53-year-old male resulted in s
Fetchko, 2002). If olanzapine is used concomitantly with mirtazapine and/or tramadol, monitor closely for sym
can be life-threatening. If serotonin syndrome develops, discontinue the offending agents and provide suppor
Shannon, 2005). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with coadministration of olanzapine, mi
If 2 or more of these drugs are are used concomitantly, monitor closely for symptoms of serotonin syndrome 
hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hypertonicity, and shivering), autonomic hyperactivit
the presence of bowel sounds, and diarrhea), and mental status changes (including agitation and delirium). S
serotonin syndrome develops, discontinue the offending agents and provide supportive care and other therap
7)  Probable Mechanism: additive serotonergic pharmacologic effects 
8)  Literature Reports 

a)  A 53-year-old male on mirtazapine and tramadol experienced serotonin syndrome 8 days after olanza
mirtazapine 45 mg/day for depression and tramadol 150 mg/day for chronic back pain. Olanzapine 10 mg
admitted 8 days later after being found by the police wandering the streets in inappropriate dress and in 
tachycardic (120 bpm), and had flushing, twitching of his face, tremors, myoclonus, hyperreflexia, and an
spoke with a stutter. He had marked derailment, appeared perplexed, had prominent perceptual abnorm
The creatine phosphokinase was normal. All medications were discontinued and within 12 hours he sign

 
3.5.1.P   Phenylalanine 

1)  Interaction Effect: increased incidence of tardive dyskinesia 
2)  Summary: Taking phenylalanine concomitantly with certain neuroleptic drugs may exacerbate tardive dysk
phenylalanine metabolism in certain patients may lead to phenylalanine accumulation in the brain and in turn
amino acids. This may interfere with the synthesis of catecholamines (Gardos et al, 1992a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if phenylalanine is administered with a neuroleptic agent. Monito
7)  Probable Mechanism: reduced brain availability of other large neutral amino acids and interference with ca
8)  Literature Reports 

a)  Phenylalanine tended to increase the incidence of tardive dyskinesia in patients taking neuroleptics in
studied: (1) patients with unipolar depression with tardive dyskinesia (n=11), (2) patients with no tardive d
than or equal to 100 milligrams (mg) of a chlorpromazine equivalent for at least 3 months (n=10), and (3)
exposed to a neuroleptic drug (n=10). Neuroleptic agents were taken during the study by 6 patients in gr
powdered phenylalanine 100 mg/kilogram dissolved in orange juice after an overnight fast. Blood sample
administration and 2 hours after administration. Three patients in group 1 (with tardive dyskinesia) had th
this group as a whole had higher (though nonsignificant) mean phenylalanine levels than the other group
Abnormal Involuntary Movements Scale (AIMS)) nonsignificantly increased in group 1. Postloading phen
significantly positively correlated in group 1 (rs=0.347, p less than 0.05; Spearman correlation coefficient
phenylalanine level and baseline AIMS scores demonstrated a trend toward correlation (rs=0.246, p=0.0
than 0.05). In all patients, phenylalanine loading increased plasma phenylalanine levels approximately ei
as a result of conversion of phenylalanine to tyrosine. Plasma levels of competing large neutral amino ac
et al, 1992).  

 
3.5.1.Q   Ritonavir 

1)  Interaction Effect: reduced olanzapine effectiveness 
2)  Summary: An open-label study involving 14 healthy volunteers revealed a significant alteration in pharmac
exposure of olanzapine when administered in the presence of ritonavir. Baseline blood samples were drawn p
mg tablet. Venous blood samples were then obtained at specified times. After a 14-day washout period, subje
400 mg BID for 4 days, then 500 mg BID for 4 days. Blood samples were again drawn at specified times. Onc
follows: Statistically significant reductions in the mean olanzapine area under the plasma concentration-time c
hr/mL) (p less than 0.001); the half-life by 50% (from 32 hr to 16 hr) (p less than 0.00001) and the peak plasm
ng/mL) (p less than 0.002). The oral clearance of olanzapine increased by 115% (from 20 L/hr to 43 L/hr) (p l
well-tolerated and a clear relationship between plasma concentrations and toxicity has not been defined, the 
study (Penzak et al, 2002). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for olanzapine efficacy. Doses of olanzapine may need to be adjus
Patients stabilized on olanzapine and ritonavir, who have their ritonavir discontinued, should have be monitor
systemic exposure to olanzapine. 
7)  Probable Mechanism: induction or CYP1A2- and glucuronosyl transferase-mediated metabolism of olanza
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3.5.1.R   St John's Wort 
1)  Interaction Effect: reduced olanzapine efficacy 
2)  Summary: This interaction is based on in vitro information that St. John's Wort induced CYP1A2 enzymes
reduced blood theophylline concentrations and loss of efficacy (Nebel et al, 1999). Since olanzapine is metab
olanzapine may be similarly affected. If St. John's Wort and olanzapine are taken together, their dosages sho
increased dosages of olanzapine may be required. Discontinuation of St. John's Wort should be done careful
dose reduction may be required. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of olanzapine with St. John's Wort. If patients elect to remain
consistent dosing. Olanzapine dosage may need to be increased. Patients should not discontinue St. John's W
downward adjustments in olanzapine dose may be necessary as well as monitoring for increased side effects
constipation, dry mouth, asthenia). 
7)  Probable Mechanism: induction of cytochrome P450 1A2 enzymes by St. John's Wort 

 
3.5.1.S   Tetrabenazine 

1)  Interaction Effect: increased risk of QT interval prolongation, neuroleptic malignant syndrome, extrapyram
2)  Summary: Tetrabenazine causes a small increase in the correct QT interval. As the degree of prolongatio
torsade de pointes-type VT. The concomitant use of tetrabenazine with other drugs known for QT prolongatio
randomized, double-blind, placebo controlled crossover study of healthy subjects, the effect of a single 25 mg
was studied with moxifloxacin as a positive control. The 50 mg dose of tetrabenazine caused an approximate
XENAZINE(R) oral tablets, 2008). In addition to QT prolongation, tetrabenazine may also cause adverse reac
extrapyramidal disorders, which may be exaggerated when coadministered with neuroleptic drugs (eg, olanza
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tetrabenazine with olanzapine or other neuroleptic drugs may in
QT interval prolongation and increased risk of torsade de pointes. Other adverse reactions, such as neurolep
disorders may be enhanced when given with a dopamine agonist such as olanzapine (Prod Info XENAZINE(R
7)  Probable Mechanism: increased dopamine levels; additive effects on QT interval prolongation 

 
3.5.1.T   Tramadol 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concurrent use of olanzapine with mirtazapine and tramadol in a 53-year-old male resulted in s
Fetchko, 2002). If olanzapine is used concomitantly with mirtazapine and/or tramadol, monitor closely for sym
can be life-threatening. If serotonin syndrome develops, discontinue the offending agents and provide suppor
Shannon, 2005). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with coadministration of olanzapine, mi
If 2 or more of these drugs are are used concomitantly, monitor closely for symptoms of serotonin syndrome 
hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hypertonicity, and shivering), autonomic hyperactivit
the presence of bowel sounds, and diarrhea), and mental status changes (including agitation and delirium). S
serotonin syndrome develops, discontinue the offending agents and provide supportive care and other therap
7)  Probable Mechanism: additive serotonergic pharmacologic effects 
8)  Literature Reports 

a)  A 53-year-old male on mirtazapine and tramadol experienced serotonin syndrome 8 days after olanza
mirtazapine 45 mg/day for depression and tramadol 150 mg/day for chronic back pain. Olanzapine 10 mg
admitted 8 days later after being found by the police wandering the streets in inappropriate dress and in 
tachycardic (120 bpm), and had flushing, twitching of his face, tremors, myoclonus, hyperreflexia, and an
spoke with a stutter. He had marked derailment, appeared perplexed, had prominent perceptual abnorm
The creatine phosphokinase was normal. All medications were discontinued and within 12 hours he sign

 
3.5.2   Drug-Food Combinations 

 
3.5.2.A   Ethanol 

1)  Interaction Effect: excessive central nervous system depression 
2)  Summary: Coadministration of olanzapine and ethanol will potentiate the orthostatic hypotension observed
ethanol (45 mg/70 kg) had no effect on olanzapine pharmacokinetics, these drugs should not be taken conco
depressive effects of both drugs (Prod Info Zyprexa(R), 1999d). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of olanzapine and ethanol should be avoided if at all possible. If the
should be used. 
7)  Probable Mechanism: additive central nervous system depression 
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 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Therapeutic 
1)  Physical Findings 

a)  Improvement of schizophrenic symptoms on standard examination/testing 
1)  Positive symptoms (distortion of normal function) include hallucinations, irritability, delusions, incohere
2)  Negative symptoms (loss or diminution of function) include blunted affect, emotional or social withdraw

B)  Toxic 
1)  Laboratory Parameters 

a)  Fasting blood glucose at beginning of treatment and periodically thereafter for patients with diabetes mellit
obesity, family history of diabetes)  (Prod Info ZYPREXA(R) oral tablets, orally disintegrating tablets, IM inject
b)  Fasting blood glucose for any patient who develops symptoms of hyperglycemia (Prod Info SYMBYAX(R)
c)  Baseline and follow-up lipid panels are suggested (Prod Info ZYPREXA(R) oral tablets, orally disintegratin
d)  Liver function tests periodically during therapy for patients with significant hepatic disease (Prod Info ZYPR
IM injection, 2007). 
e)  ECG at baseline and periodically during treatment (Pacher & Kecskemeti, 2004) 

2)  Physical Findings 
a)  Examination/questioning to detect extrapyramidal effects (ie, continuous pacing, restlessness, fine tremor
Info ZYPREXA(R) oral tablets, orally disintegrating tablets, IM injection, 2007). 
b)  Temperature  
c)  Vital signs, especially during initial dose titration (Prod Info ZYPREXA(R) oral tablets, orally disintegrating 
d)  Assess for orthostatic hypotension, bradycardia, and hypoventilation, especially prior to subsequent intram
tablets, orally disintegrating tablets, IM injection, 2007). 
e)  Monitor body weight regularly during treatment (Prod Info ZYPREXA(R) oral tablets, orally disintegrating ta
f)  Monitor all patients for signs and symptoms of hyperglycemia (ie, polydipsia, polyuria, polyphagia, and wea
hyperglycemia during atypical antipsychotic treatment should undergo fasting blood glucose testing. In some 
atypical antipsychotic was stopped; however, some patient required ongoing anti- diabetic treatment despite 
Info ZYPREXA(R) oral tablets, orally disintegrating tablets, IM injection, 2007). 
g)  Monitor patients for signs and symptoms of neuroleptic malignant syndrome (ie, hyperpyrexia, muscle rigi
autonomic instability) (Prod Info ZYPREXA(R) oral tablets, orally disintegrating tablets, IM injection, 2007). 

 
 4.2   Patient Instructions 

A)  Olanzapine (By mouth) 
Olanzapine 
 
Treats psychotic mental disorders, such as schizophrenia or bipolar disorder (manic-depressive illness). 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to olanzapine. 
 
How to Use This Medicine: 
Tablet, Dissolving Tablet 

Your doctor will tell you how much of this medicine to use and how often. Your dose may need to be changed
for you. Do not use more medicine or use it more often than your doctor tells you to. 
You may take this medicine with or without food. 
If you are using the disintegrating tablet, make sure your hands are dry before you handle the tablet. Do not o
you are ready to take it. Remove the tablet from the blister pack by peeling back the foil, then taking the table
the tablet in your mouth. It should melt quickly. After the tablet has melted, swallow or take a drink of water. 

 
If a Dose is Missed: 

Page 38 of 79MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.32, page 38

Case 3:09-cv-00080-TMB     Document 78-36      Filed 03/24/2010     Page 38 of 79



If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next d
the missed dose. Do not use extra medicine to make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light. Kee
until you are ready to take it. 
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
need to throw away old medicine after the expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, a

You must be careful if you are also using other medicine that might cause similar side effects as olanzapine. 
pressure, overheating, or liver problems. Make sure your doctor knows about all other medicines you are usin
Make sure your doctor knows if you are also using carbamazepine (Tegretol®), fluoxetine (Prozac®), fluvoxa
omeprazole (Prilosec®), or rifampin (Rifadin®). 
Make sure your doctor knows if you are also using medicine to treat high blood pressure (such as atenolol, hy
quinapril, Accupril®, Cozaar®, Diovan®, Lotrel®, Norvasc®, Toprol®, Zestril®). 
Make sure your doctor knows if you are using medicine to treat anxiety (such as alprazolam, diazepam, Valiu
medicines that make you sleepy. These include sleeping pills, cold and allergy medicine, narcotic pain relieve
Do not drink alcohol while you are using this medicine. 
Tell your doctor if you smoke. You might need a different amount of this medicine if you smoke. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you have diabetes, liver disease, pros
have a history of seizures, breast cancer, or severe constipation. 
Make sure your doctor knows about any heart or blood problems you have now or have had in the past. This 
Tell your doctor if you have ever had neuroleptic malignant syndrome (NMS) caused by any medicine for psy
This medicine may increase your cholesterol and fats in the blood. If this condition occurs, your doctor may g
of cholesterol and fats in the blood. 
This medicine may increase your weight. Your doctor may need to check your weight regularly during treatme
This medicine may raise or lower your blood sugar, or it may cover up symptoms of very low blood sugar (hyp
Your doctor will need to check your blood at regular visits while you are using this medicine. Be sure to keep 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that cou
until you no longer feel dizzy. Get up slowly. 
This medicine might reduce how much you sweat. Your body could get too hot if you do not sweat enough. If 
tired, or confused. You might vomit or have an upset stomach. Do not get too hot while you are exercising. Av
are too hot and cannot cool down. 
Some side effects are more likely to happen in elderly people who have memory problems or other reduced m
person who will be using this medicine has Alzheimer's disease or similar problems (often called "dementia").
Zyprexa® Zydis® contains phenylalanine (aspartame). This is only a concern if you have a disorder called ph
have this condition, talk to your doctor before using this medicine. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, c
Blurred or other changes in vision. 
Change in how much or how often you urinate. 
Fast or uneven heartbeat. 
Fever, sweating, confusion, muscle stiffness. 
Increased restlessness or excessive movements. 
Jerky muscle movement you cannot control (often in your face, tongue, or jaw). 
Lightheadedness or fainting. 
Numbness or weakness in your arm or leg, or on one side of your body. 
Severe sleepiness, slurred speech, trouble breathing. 
Shakiness, problems with balance or walking. 
Swelling in your hands, ankles, or feet. 
Swollen breasts, or liquid discharge from your nipples (men or women). 
Trouble swallowing. 

 
If you notice these less serious side effects, talk with your doctor: 

Back pain. 
Constipation, upset stomach. 
Dry mouth, increased thirst, watering of mouth. 
Increased appetite. 
Missed menstrual period. 
Redness or swelling in your eye. 
Sleepiness or unusual drowsiness. 
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Stuffy or runny nose. 
Trouble sleeping. 
Weakness. 
Weight gain. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

B)  Olanzapine (Injection) 
Olanzapine 
 
Treats an episode of agitation (being overexcited, tense, hostile, or anxious) in a person who has schizophrenia o
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to olanzapine. 
 
How to Use This Medicine: 
Injectable 

Your doctor will prescribe your exact dose and tell you how often it should be given. This medicine is given as
A nurse or other trained health professional will give you this medicine. 
If your doctor wants you to keep using this medicine, you will need to change to the oral (tablet) form. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, a

You must be careful if you are also using other medicine that might cause similar side effects as olanzapine. 
pressure, overheating, or liver problems. Make sure your doctor knows about all other medicines you are usin
Make sure your doctor knows if you are also using carbamazepine (Tegretol®), fluoxetine (Prozac®), fluvoxa
omeprazole (Prilosec®), or rifampin (Rifadin®). 
Make sure your doctor knows if you are also using medicine to treat high blood pressure (such as atenolol, hy
quinapril, Accupril®, Cozaar®, Diovan®, Lotrel®, Norvasc®, Toprol®, Zestril®). 
Make sure your doctor knows if you are using medicine to treat anxiety (such as alprazolam, diazepam, Valiu
medicines that make you sleepy. These include sleeping pills, cold and allergy medicine, narcotic pain relieve
Do not drink alcohol while you are using this medicine. 
Tell your doctor if you smoke. You might need a different amount of this medicine if you smoke. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant or breastfeeding, or if you have diabetes, liver disease, pros
have a history of seizures, breast cancer, or severe constipation. 
Make sure your doctor knows about any heart or blood problems you have now or have had in the past. This 
Tell your doctor if you have ever had neuroleptic malignant syndrome (NMS) caused by any medicine for psy
This medicine may increase your cholesterol and fats in the blood. If this condition occurs, your doctor may g
of cholesterol and fats in the blood. 
This medicine may increase your weight. Your doctor may need to check your weight regularly during treatme
This medicine may raise or lower your blood sugar, or it may cover up symptoms of very low blood sugar (hyp
Your doctor will need to check your blood at regular visits while you are using this medicine. Be sure to keep 
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that cou
until you no longer feel dizzy. Get up slowly. 
This medicine might reduce how much you sweat. Your body could get too hot if you do not sweat enough. If 
tired, or confused. You might vomit or have an upset stomach. Do not get too hot while you are exercising. Av
are too hot and cannot cool down. 
Some side effects are more likely to happen in elderly people who have memory problems or other reduced m
person who will be using this medicine has Alzheimer’s disease or similar problems (often called "dementia")

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, c
Blurred or other changes in vision. 
Change in how much or how often you urinate. 
Fast or uneven heartbeat. 
Fever, sweating, confusion, muscle stiffness. 
Increased restlessness or excessive movements. 
Jerky muscle movement you cannot control (often in your face, tongue, or jaw). 
Lightheadedness or fainting. 
Numbness or weakness in your arm or leg, or on one side of your body. 
Severe sleepiness, slurred speech, trouble breathing. 
Shakiness, problems with balance or walking. 
Swelling in your hands, ankles, or feet. 
Swollen breasts, or liquid discharge from your nipples (men or women). 
Trouble swallowing. 
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If you notice these less serious side effects, talk with your doctor: 
Back pain. 
Constipation, upset stomach. 
Dry mouth, increased thirst, watering of mouth. 
Increased appetite. 
Missed menstrual period. 
Pain where the shot is given. 
Redness or swelling in your eye. 
Sleepiness or unusual drowsiness. 
Stuffy or runny nose. 
Trouble sleeping. 
Weakness. 
Weight gain. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 

A)  Current users of atypical antipsychotic drugs (including olanzapine) and typical antipsychotic drugs had a similar do
according to a retrospective cohort of 93,300 adult users of antipsychotic drugs and 186,600 matched controls. The st
45.7 +/- 11.8 years) with similar cardiovascular risk at baseline who had at least one filled prescription and had 1 outpa
cardiac death was defined as occurring in the community and excluded deaths of patients admitted to the hospital, non
causes not related to ventricular tachyarrhythmia. Current use was defined as the interval between the time the prescr
Low and high doses was defined as comparable to less than 100 milligrams (mg) of chlorpromazine, and doses compa
respectively. The adjusted rate of sudden cardiac death (incidence-rate ratio) in current users of atypical antipsychotic 
1.88 to 2.72, p less than 0.001) which was similar to the risk in current users of typical antipsychotic drugs in 86,735 pe
p less than 0.001). The risk of sudden cardiac death in current olanzapine users in 27,257 person-years was 2.04 (95%
sudden cardiac death significantly increased with increasing dose in both the typical and atypical antipsychotic drug gr
rate ratio increased from 1.59 (95% CI, 1.03 to 2.46) in low-dose use to 2.86 (95% CI, 2.25 to 3.65) in high-dose use. T
results, there was a secondary analysis performed in a cohort of patients matched by propensity score, which resulted
cohort analysis (Ray et al, 2009). In an editorial in The New England Journal of Medicine, it has been suggested that a
with clear evidence of benefit, but in vulnerable populations with cardiac risk profiles (eg, elderly patients), there should
administration. It has also been suggested (although not formally tested) that ECGs be performed before and shortly a
existing or emergent QT interval prolongation (Schneeweiss & Avorn, 2009). 
B)  Clinical effects of olanzapine appear similar to those of clozapine in schizophrenic patients. Olanzapine when com
symptoms and is associated with a lower incidence of extrapyramidal effects. Olanzapine has been shown to be super
suggest the possibilities that maintenance of long-term response may be better than haloperidol (Beasley et al, 1997; 
more expensive than haloperidol, however, savings have been demonstrated that make the 2 agents approximately eq
These include olanzapine's reduced need for medical services due to lower relapse rates and its greater efficacy in all
C)  Olanzapine offers a potential advantage over clozapine as it does not appear to cause severe neutropenia or agra
clozapine are a lower propensity to induce orthostatic hypotension, tachycardia, seizures, and hyperthermia, although 
clinical trials. Clozapine is primarily indicated in severely disturbed patients who are refractory to typical antipsychotics
symptoms (including tardive dyskinesia) related to other agents. Olanzapine may have a similar role, although further 
imposed by a risk of agranulocytosis, indications for olanzapine may be extended (eg, first-line therapy in some types 
psychosis are needed (eg, schizoaffective disorders, psychotic mood disorders, major depression with psychotic featu
Olanzapine is effective for treating schizophrenia and has a favorable adverse effect profile (Bever & Perry, 1998). 
See Drug Consult reference: CHEMOTHERAPY AND RADIOTHERAPY TREATMENT GUIDELINES FOR NAUSEA A
See Drug Consult reference: FIRST- VS SECOND-GENERATION ANTIPSYCHOTIC AGENTS FOR SCHIZOPHREN

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Olanzapine is an antipsychotic agent (thienobenzodiazepine derivative) structurally similar to clozapine. Pharm
those of clozapine, and both agents are classified as "atypical" antipsychotic agents mainly by virtue of their effica
schizophrenia and lower propensity for extrapyramidal effects compared to conventional or typical antipsychotics 
A disadvantage of clozapine is its ability to induce agranulocytosis in up to 2% of patients; olanzapine was primari
alternative (Anon, 1994; AMA Department of Drugs, 1994). 
2)  Similar to clozapine, olanzapine is both a dopamine (D) and serotonin (5-HT) antagonist; both compounds hav
mediated than D-mediated responses (Moore et al, 1992; Fuller & Snoddy, 1992). Receptor binding studies have 
D4, 5-HT2A, and 5-HT2C receptors, as well as histamine-1, alpha-1 adrenergic, and muscarinic (particularly M1) 
1994a; Higgins, 1993). The drug binds more potently to the 5-HT2A receptor than the D2 receptor (3-fold); greate
been reported (Tollefson et al, 1994; Fuller & Snoddy, 1992; Beasley et al, 1996). Results of neuroendocrine stud
potent than clozapine with respect to blockade of 5-HT2 and D2 receptors (Fuller & Snoddy, 1992). 
3)  Olanzapine induces near saturation of the 5-HT(2) receptor at all doses (Kapur et al, 1998). Even a dose of 5 m
(2) occupancy, however, is dose-related: 

DOSE D(2) RECEPTOR 
OCCUPANCY

5 mg/day 55%
10 mg/day 73%
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4)  D(2) receptor occupancy was measured at 88% in a single patient taking olanzapine 40 mg/day. 

B)  REVIEW ARTICLES 
1)  A review of the side effects of antipsychotic medications, including olanzapine, in the elderly is available. Of pa
incidence of sedation and abnormal gait which can lead to falls and other accidents (Masand, 2000). 
2)  Reviews of the adverse effects related to olanzapine are available. The management of these side effects, inc
appetite, and weight gain is discussed (Zarate, 2000). Safety data from comparative clinical trials is also available
3)  Comprehensive reviews on olanzapine have been published (Tollefson & Kuntz, 1999; Falsetti, 1999; Bever &
4)  The pharmacologic properties and therapeutic efficacy of olanzapine in the management of psychoses are rev
5)  An indepth overview of the efficacy of olanzapine in clinical trials has been published (Beasley et al, 1997). 
6)  A review of clinical trails evaluating olanzapine dosing is available (Nemeroff, 1997). 
7)  A study reviewing the safety profile of olanzapine has been published (Beasley et al, 1997a). 
8)  The use of atypical antipsychotic medications in adults (Markowitz et al, 1999; Brown et al, 1999), older adults 
1999; Lewis, 1998; Toren et al, 1998) has been reviewed. 
9)  The mechanisms of neuroleptic-induced extrapyramidal symptoms and tardive dyskinesia and their relationshi
(Glazer, 2000). 
10)  A review of atypical antipsychotics in the treatment of drug-induced psychosis in Parkinson's disease was com

 
 4.5   Therapeutic Uses 

Adverse reaction to cannabis - Induced psychotic disorder 

Agitation, acute - Psychotic disorder 

Agitation - Bipolar I disorder 

Agitation - Schizophrenia 

Alzheimer's disease - Psychotic disorder 

Anorexia nervosa 

Anxiety - Dementia 

Bipolar I disorder, Acute mixed or manic episodes 

Bipolar I disorder, Maintenance therapy 

Borderline personality disorder 

Cancer - Nausea - Pain 

Catatonia 

Chemotherapy-induced nausea and vomiting; Prophylaxis 

Chemotherapy-induced nausea and vomiting; Treatment and Prophylaxis 

Cocaine dependence 

Delirium 

Dementia 

Depressed bipolar I disorder 

15 mg/day 75%
20 mg/day 76%
20 mg/day 83%
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Depression, Treatment-resistant 

Essential tremor 

Fibromyalgia 

Gilles de la Tourette's syndrome 

Headache, Chronic, refractory 

Huntington's disease 

Obsessive-compulsive disorder, Refractory 

Parkinson's disease - Psychotic disorder 

Pervasive developmental disorder 

Posttraumatic stress disorder 

Repetitive self-excoriation 

Schizophrenia 

Schizophrenia, Refractory 

Schizophrenic prodrome 

Senile dementia of the Lewy body type 

Severe major depression with psychotic features 

Tardive dyskinesia 

Trichotillomania 

 
4.5.A   Adverse reaction to cannabis - Induced psychotic disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

As effective as haloperidol for the treatment of cannabis-induced psychotic disorder (Berk et al, 1999b) 
3)  Adult: 

a)  Olanzapine was as effective as haloperidol in the treatment of cannabis-induced psychotic disorder. In a d
episode associated with cannabis use were randomized to receive either olanzapine 10 milligrams (n=15) or 
a significant improvement in both groups as compared to baseline measured on the Brief Psychiatric Rating S
haloperidol). There was no significant difference between the 2 groups. Olanzapine was associated with fewe

 
4.5.B   Agitation, acute - Psychotic disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 
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Olanzapine orally disintegrating tablets (ODT) and risperidone oral solution (OS) yielded similar improvem
Negative Syndrome Scale (PANSS-EC) and the Clinical Global Impression (CGI) scale in 87 patients tre
emergency setting, according to an open-label, flexible-dose study(Hatta et al, 2008). 

3)  Adult: 
a)  Olanzapine orally disintegrating tablets (ODT) and risperidone oral solution (OS) yielded similar improvem
Negative Syndrome Scale (PANSS-EC) and the Clinical Global Impression (CGI) scale in 87 patients treated 
emergency setting, according to an open-label, flexible-dose study. Patients with a baseline PANSS-EC scor
were assigned to receive initial doses of either olanzapine ODT 10 milligram (mg) (n=34) or risperidone OS 3
based on previous effective treatments, or monthly assignments to olanzapine or risperidone according to the
continued agitation could be re-dosed at any time, and after 1 hour could receive adjunctive drug therapy. PA
time. The mean CGI change from baseline was similar between the olanzapine and risperidone group (2.8 vs
PANSS-EC score over time ANOVA (at baseline and every 15 minutes for 1 hour) revealed no significant ma
treatment over time (p=0.09 and p=0.41, respectively). There was a significant mean change in heart rate in t
risperidone OS group (-9.2 vs 1.1 beats/minute, p=0.03). There were no significant differences between the tr
extrapyramidal symptoms (Hatta et al, 2008). 

 
4.5.C   Agitation - Bipolar I disorder 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes (intramuscular formulation only); Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Intramuscular olanzapine is indicated for the treatment of acute AGITATION ASSOCIATED WITH BIPOL
IM injection, ZYPREXA(R) ZYDIS(R) orally disintegrating tablets, 2006) 

3)  Adult: 
a)  Intramuscular olanzapine effectively reduced symptoms of agitation in patients with schizophrenia or bipol
trials. The primary efficacy measure in these trials was the change in the Positive and Negative Syndrome Sc
2 hours post-injection. The mean baseline PANSS Excited Component score was 18.4 (range, 13 to 32) out o
moderate levels of agitation. The first trial included agitated inpatients meeting DSM-IV criteria for schizophre
doses (2.5 mg, 5 mg, 7.5 mg and 10 mg) were evaluated and all doses were significantly better as compared
2 hours post-injection. However, the effect was larger and more consistent for the 5 mg, 7.5 mg, and 10 mg d
inpatients with schizophrenia (n=311), received a fixed 10 mg dose of intramuscular olanzapine or placebo. A
placebo on the PANSS Excited Component at 2 hours post-injection. In the third trial, agitated inpatients with 
episode with or without psychotic features) (n=201), received one fixed intramuscular olanzapine dose of 10 m
as compared with placebo on the primary outcome measure. Examination of population subsets such as age
responsiveness on the basis of these sub-groupings (Prod Info Zyprexa(R) IntraMuscular, 2004). 
b)  Rapid initial dose escalation (RIDE) of orally administered olanzapine was effective in the treatment of acu
bipolar disorder. In a randomized, double-blind, multicenter study, acutely agitated patients (n=148) received 
milligrams (mg)/day for 2 days, then 20 to 30 mg/day for 2 days) or "usual clinical practice" (UCP) therapy (ol
4 days of blinded treatment before entering an open-label phase in which all patients received olanzapine 5 to
therapies produced significant mean reductions in the Positive and Negative Syndrome Scale-Excited Compo
(mean reduction, -7.01 and -5.51, respectively, p less than 0.001, both values). However, patients in the RIDE
those in the UCP group on days 2, 3, and 4 as measured by mean changes in PANSS-EC scores (p=0.03, p=
similar in both groups with headache, somnolence, dizziness, nervousness, and insomnia being reported mos

 
4.5.D   Agitation - Schizophrenia 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes (intramuscular formulation only); Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Intramuscular olanzapine is indicated for the treatment of agitation associated with schizophrenia (Prod I
ZYPREXA(R) ZYDIS(R) orally disintegrating tablets, 2006) 
In a multicenter, double-blind, placebo-controlled study (n=270), intramuscular (IM) olanzapine was more
agitation among patients with schizophrenia, but there was no significant differences in efficacy between
2002). 
Treatment with olanzapine intramuscular (IM) injection was no different from IM haloperidol in reducing a
schizophrenia in a multicenter, double-blind, placebo-controlled study (n=311) (Wright et al, 2001). 

3)  Adult: 
a)  Intramuscular 

1)  Intramuscular olanzapine effectively reduced symptoms of agitation in patients with schizophrenia or 
trials. The primary efficacy measure in these trials was the change in the Positive and Negative Syndrom
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baseline to 2 hours post-injection. The mean baseline PANSS Excited Component score was 18.4 (range
suggesting mostly moderate levels of agitation. The first trial included agitated inpatients meeting DSM-IV
intramuscular olanzapine doses (2.5 mg, 5 mg, 7.5 mg and 10 mg) were evaluated and all doses were si
PANSS Excited Component at 2 hours post-injection. However, the effect was larger and more consisten
second placebo-controlled trial, agitated inpatients with schizophrenia (n=311), received a fixed 10 mg do
olanzapine was statistically superior to placebo on the PANSS Excited Component at 2 hours post-inject
I Disorder (and acute manic or mixed episode with or without psychotic features) (n=201), received one f
placebo. Olanzapine was significantly better as compared with placebo on the primary outcome measure
race, and gender did not show any differential responsiveness on the basis of these sub-groupings (Prod
2)  In a multicenter, double-blind, placebo-controlled study (n=270), intramuscular (IM) olanzapine was m
of agitation among patients with schizophrenia, but there was no significant differences in efficacy betwe
agitated patients (mean age, 36.3 +/- 10.7 years (yr), range 18 to 73 yr) diagnosed with schizophrenia, s
disorder underwent 5:1 randomization of active treatment to placebo to olanzapine 2.5 milligram (mg) (m
Excited Component (PANSS-EC) score, 18.3 +/-2.4; n=48), olanzapine 5 mg (mean PANSS-EC score, 1
PANSS-EC score, 18.9 +/- 2.6; n=46), olanzapine 10 mg (mean PANSS-EC score, 19.3 +/- 2.6; n=46) in
injection (mean PANSS-EC score, 19.3 +/- 3.1; n=40) or placebo IM injection (mean PANSS-EC score, 1
allowed to receive a maximum of 3 injections within the 24-hour treatment period. Concomitant benzodia
after the administration of the first injection. The primary endpoint was the mean change in Positive and N
(PANSS-EC) score from baseline to 2 hours after the first IM injection. Response was defined as a 40% 
the first injection, there was a dose-response correlation across all IM olanzapine doses in reducing agita
change in PANSS-EC was -5.5 +/- 4.6 in the olanzapine 2.5-mg arm, -8.1 +/-5.3 in the olanzapine 5-mg a
+/- 4.9 in the olanzapine 10-mg arm, -7.5 +/- 5.9 in the haloperidol 7.5-mg compared with -2.9 +/- 4.7 in t
rates were 50%, 62.6%, 73.9% and 80.4% in patients who received IM olanzapine 2.5 mg, 5 mg, 7.5 mg 
patients who received IM haloperidol was 60% compared to 20% in the placebo arm (all p=0.003 or less)
the differences in mean change on the PANSS-EC (last observation carried forward) was significant in th
the remaining 5-mg, 7.5-mg or 10-mg arms (p=0.12 or higher). The most common adverse effect reporte
hypotension (range, 2.2% to 4.4%) while no patients reported hypotension in the haloperidol or placebo a
reported acute dystonia compared to zero patients in the olanzapine and placebo arms. IM olanzapine w
parkinsonism (0.7% vs 16.7%; p=0.03 or less) and akathisia (1.2% vs 7.9%) than IM haloperidol (Breier e
3)  In a multicenter, double-blind, placebo-controlled study (n=311), treatment with olanzapine intramusc
haloperidol in reducing agitation in patients with schizophrenia. Patients (mean age, 38.2 +/- 11.6 years (
with a diagnosis of schizophrenia, schizophreniform disorder or schizoaffective disorder were randomize
IM injection (mean Positive and Negative Syndrome Scale Excited Component (PANSS-EC) score, 18.4 
(mean PANSS-EC score, 18.2 +/-3.2; n=126) or placebo IM injection (mean PANSS-EC score, 18.4 +/-3
carried-forward response rate was defined as a 40% reduction in the PANSS-EC scores at 2 hours follow
hours following the first injection, the mean change in the PANSS-EC scores (primary endpoint) was -7.7
+/- 5 for patients who received haloperidol, and -3.6 +/- 5.2 for patients who received placebo (p not repo
better response rates than a 33.3% response rate with placebo (p less than 0.001), there was no signific
olanzapine and haloperidol arms (73.3% vs 69%; p=0.52). Acute dystonia was reported in 7.1% of patien
olanzapine arm. Extrapyramidal side effects were reported more frequently in the haloperidol compared w
Significantly more patients (20.6%) who received haloperidol required anticholinergics compared with 4.6
who received placebo (all p=0.003 or less) (Wright et al, 2001). 

b)  Oral 
1)  Rapid initial dose escalation (RIDE) of oral olanzapine was effective in the treatment of acute agitatio
In a randomized, double-blind, multicenter study, acutely agitated patients (n=148) received either RIDE 
for 2 days, then 20 to 30 mg/day for 2 days) or "usual clinical practice" (UCP) therapy (olanzapine 10 mg
blinded treatment before entering an open-label phase in which all patients received olanzapine 5 to 20 m
therapies produced significant mean reductions in the Positive and Negative Syndrome Scale-Excited Co
hours (mean reduction, -7.01 and -5.51, respectively, p less than 0.001, both values). However, patients 
in agitation those in the UCP group on days 2, 3, and 4 as measured by mean changes in PANSS-EC sc
Adverse events were similar in both groups with headache, somnolence, dizziness, nervousness, and ins
(Baker et al, 2003). 

 
4.5.E   Alzheimer's disease - Psychotic disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Elderly patients with dementia-related psychosis treated with antipsychotic drugs are at an increased risk
Drug Administration, 2009). 
Olanzapine doses of 5 or 10 mg daily were shown to be safe and effective in decreasing behavioral and 
disease in elderly patients in a 6-week, multicenter, double-blind, placebo-controlled trial (n=206) (Street 
Somnolence and gait disturbances increased in olanzapine-treated patients (Street et al, 2000) 

3)  Adult: 
a)  Low doses of olanzapine (5 milligrams (mg) or 10 mg daily) were safe and significantly superior to placebo
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symptoms associated with Alzheimer's disease in elderly patients. In a 6-week, multicenter, double-blind, plac
were randomized to receive a fixed daily dose of olanzapine 5, 10, or 15 mg or placebo. Efficacy was measur
aggression, hallucinations, and delusion items ("Core Total") of the Neuropsychiatric Inventory-Nursing Home
Disruptiveness score, to assess patient-related caregiver distress. Core Totals were significantly improved in 
Occupational Disruptiveness scores were significantly reduced in those receiving 5 mg doses. Somnolence o
receiving olanzapine than placebo. Gait disturbances were more common in those receiving olanzapine 5 or 
impairment, increased extrapyramidal symptoms, and central anticholinergic effects in olanzapine-treated pat
patients (Street et al, 2000). In an 18-month, open extension of this trial with 105 patients, behavioral and psy
final average Core Total score having decreased to 6 from 7.9 at the start of the open trial (p=0.002). Nearly 
additional reduction in Core Total score. Measures of cognitive status showed no change. Levels of akathisia
symptoms and parkinsonian symptoms did not increase. Although weight did not change significantly for the 
weight gain (average, 4.3 kilograms) or weight loss (average, 4.4 kilograms). Somnolence and accidental inju
events. Five milligrams was the modal dose (the dose prescribed for a patient for the most number of days) fo
(Street et al, 2001). 

 
4.5.F   Anorexia nervosa 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Significantly improved body mass index and obsessive symptoms compared to placebo in patients with a
trial (n=34) (Bissada et al, 2008) 
Associated with a mean weight gain of 8.75 pounds in a small, 10-week, open-label trial in patients with a

See Drug Consult reference: ANOREXIA NERVOSA - DRUG THERAPY 
3)  Adult: 

a)  Treatment with olanzapine resulted in greater weight gain and decreased obsessive symptoms compared
10-week, double-blind clinical trial. Women (n=34) with DSM-IV criteria for anorexia nervosa (restricting or bin
17.5 kilograms/square meter (kg/m(2)) or less attended a day hospital program at the Ottawa Hospital for eat
group therapy 4 days a week for 12 to 14 weeks. In addition, patients were randomized to receive olanzapine
milligrams (mg) daily, increased by 2.5 mg/week up to a maximum dose of 10 mg/day, or placebo (n=18; mea
started after a 2-week baseline period, continued for 10 weeks, and was followed by a 1-week posttreatment 
6.61 +/- 2.32 mg/day for study completers (n=14). A significant (p less than 0.001) increase in BMI occurred f
significantly (p=0.03) greater rate of increase occurred in the olanzapine group (16.39 +/- 1.13 at baseline (n=
to the placebo group (15.93 +/- 1.39 at baseline (n=18) to 19.66 +/- 1.32 at week 13 (n=12)). Weight restorati
kg/m(2), occurred in 87.5% of olanzapine patients and 55.6% of placebo patients (p=0.02) with mean time to 
interval (CI) 6.74-9.39) for the olanzapine group and 10.06 weeks (95% CI 8.75-11.36) for the placebo group 
significant reductions in depression (p less than 0.001) and anxiety (p=0.02), as measured by the Personality
in obsessions (p=0.003) and compulsions (p=0.001), as measured by the Yale-Brown Obsessive Compulsive
in these scores in the olanzapine group compared to the placebo group was in obsessive symptoms (p=0.02)
tolerance or development of diabetes mellitus, were observed (Bissada et al, 2008). 
b)  Weight gain occurred in patients with anorexia nervosa when treated with olanzapine. In a small, open-lab
or binge/purge subtype) without schizophrenia, schizoaffective disorder or bipolar disorder received olanzapin
(n=18). Patients attended weekly group psychoeducational sessions. Of the 14 patients that completed the st
pounds and 4 patients lost an average of 2.25 pounds. Of these patients, those that gained weight had signifi
compared to both week 5 and week 10 (p=0.0195 and p=0.0092, respectively). Three patients attained their i
event was sedation. Controlled studies are needed to substantiate these findings (Powers et al, 2002). 
c)  A 49-year-old woman with anorexia nervosa and obsessive-compulsive symptoms improved with olanzap
obsessive-compulsive problems were mainly fear of food contamination, preoccupation with nutritional issues
She had no insight into her problems and was depressed. She weighed 31.2 kilograms when she was started
following months, her confusion cleared and her insight changed markedly. Approximately 6 months later her

 
4.5.G   Anxiety - Dementia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Reduced anxiety in elderly dementia patients (Mintzer et al, 2001) 
3)  Adult: 

a)  Olanzapine treatment reduced anxiety in elderly patients with Alzheimer's-type dementia independently of
somnolence, or benzodiazepine use. A post hoc analysis was performed on a subset of patients (n=120) from
evaluated the efficacy of olanzapine (3 dosages) versus placebo for 6 weeks for the treatment of psychosis a
disease. The subgroup (mean age 83 years) was selected for exhibiting clinically significant anxiety, defined a
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Neuropsychiatric Inventory/Nursing Home instrument (NPI/NH). Anxiety scores of patients receiving olanzapi
more than scores of patients receiving placebo (p=0.034). Improvement in anxiety with olanzapine 5 mg/day 
for improvement in hallucinations. With higher doses of olanzapine (10 and 15 mg/day), improvement in anxie
with placebo. Somnolence was the only adverse effect that occurred significantly more frequently with olanza
peripheral or central potential anticholinergic adverse events occurred more frequently with olanzapine than w
effects collectively occurred more frequently with olanzapine 15 mg/day than with placebo (26% vs 6%, p=0.0
and placebo treatments in the occurrence of extrapyramidal symptoms (Mintzer et al, 2001). 

 
4.5.H   Bipolar I disorder, Acute mixed or manic episodes 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes (oral formulations only); Pediatric, no 
Efficacy: Adult, Effective; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIa; Pediatric, Class IIa 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Indicated for the treatment of acute manic or mixed episodes associated with bipolar I disorder (Prod Info
(R) ZYDIS(R) orally disintegrating tablets, 2006) 
The combination of olanzapine with lithium or valproate is indicated for the short-term treatment of acute 
(Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintegrating tablets, 20

3)  Adult: 
a)  Monotherapy 

1)  In a small open-label study, olanzapine was found to be somewhat effective as an adjunctive treatme
three, severely ill, BPD patients (10 men) with a history of poor response or intolerance to therapeutic co
were enrolled in this long-term study (mean 303 days). The Clinical Global Impressions Scale for use in b
olanzapine effectiveness. The depression subscale decreased by 0.9 (p less than 0.006), the mania subs
score decreased by 1.3 (p less than 0.0003). Ten of the 23 patients had a decrease of at least 2 points o
rated as in remission. There were 6 dropouts in the study, 2 due to adverse effects, 2 due to lack of resp
follow-up. The mean final dose of olanzapine was 8.2 milligrams (mg) per day with 16 patients taking lith
and one each taking gabapentin and lamotrigine concurrently. The most common adverse events were s
cases of tardive dyskinesia were reported during the study (Vieta et al, 2001). 
2)  Olanzapine was more effective than placebo in the treatment of patients with acute bipolar mania. In 
patients were assigned to receive olanzapine 5 to 20 milligrams (mg) daily (n=55) or placebo (n=60) for 4
significantly greater mean improvement in symptoms over placebo, as determined by the total Young-Ma
clinically evident within the first week of treatment and was maintained throughout the study. Significantly
50% or more decrease in total YMRS score from baseline (65% versus 43%, p=0.02) and euthymia as m
endpoint) (61% versus 36%, p=0.01). The incidence of extrapyramidal symptoms was similar between ol
weight gain, treatment-emergent somnolence, and elevations in aspartate aminotransferase (AST) and a
significantly more often in olanzapine-treated patients (Tohen et al, 2000). 
3)  Olanzapine exhibited superior efficacy over placebo in the treatment of acute mania (Tohen et al, 199
study, patients with manic or mixed episodes associated with bipolar disorder were randomized to receiv
placebo (n=69). The olanzapine dose could be adjusted between a range of 5 to 20 mg daily. At the end 
was 14.9 mg daily. The olanzapine group had a significantly greater improvement in total scores on the Y
0.02). Olanzapine was well-tolerated with no dropouts due to adverse effects. 
4)  In 2 case reports, olanzapine effectively augmented mood stabilizers in 2 patients with nonpsychotic b
first was a 34-year-old male with bipolar I disorder that entered a nonpsychotic mixed mood state after in
previously been euthymic on lithium and divalproex. Olanzapine 10 milligrams (mg) was added at bedtim
the first time in over 2 weeks. He reported complete remission of his symptoms by the next morning. A 4
to a mixed mood state after previously taking divalproex, lorazepam, and levothyroxine. Olanzapine 10 m
first time in 10 days. Her mood was also improved by the next morning. Both of these patients had rapid 
been an indirect benefit of improved sleep with olanzapine or may have actually been due to a direct moo

b)  Combination Therapy 
1)  In patients with bipolar manic or mixed episodes who do not respond adequately to lithium or valproat
treatment. In a randomized, double-blind, placebo-controlled trial, patients with bipolar disorder who had 
therapy (ie, maintaining a score of 16 or more on the Young Mania Rating Scale (YMRS)) received eithe
milligrams/day) (n=229) or placebo (n=115). Both groups improved during the course of treatment, but th
YMRS score from baseline, while the monotherapy group improved by 40% (p=0.003). Particular items o
were irritability, speech, language/thought disorder, and disruptive/aggressive behavior. Sixty-eight perce
or greater improvement in YMRS score), compared to 45% of the monotherapy group (p=0.01). Median t
28 days with monotherapy. Patients in the co-therapy group showed significantly greater improvement in
monotherapy group (p less than 0.001). Among patients experiencing a mixed episode with moderate to 
Hamilton Depressive scale from baseline to 6 weeks was 10.3 for co-therapy and 1.6 for monotherapy (p
adverse events in the co-therapy group were somnolence, dry mouth, weight gain, increased appetite, tre
significant changes from baseline were observed in extrapyramidal symptoms (Tohen et al, 2002a). 
2)  Combination therapy with olanzapine and lithium or valproate was effective in the treatment of acute m
with manic or mixed episodes. In two 6-week, randomized, placebo-controlled trials, patients (n=175, n=
uncontrolled manic or mixed symptoms and with a score of 16 or higher on the Young Mania Rating scal
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of 5 to 20 milligrams (mg) once daily, starting at 10 mg/day) or placebo, in combination with their original 
milliequivalents/liter (mEq/L) to 1.2 mEq/L) or valproate (in a therapeutic range of 50 micrograms/milliliter
olanzapine in combination with lithium or valproate was more effective than either lithium or valproate alo
Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004b). 

4)  Pediatric: 
a)  Monotherapy 

1)  Olanzapine monotherapy effectively treated symptoms of psychosis, depression, and mania in a grou
disorder (BPD). In this open-label, 8-week study, 23 youths, 5 to 14 years old, discontinued their current 
2.5 milligrams (mg) per day. Olanzapine was increased by 2.5 mg/day every 3 days to a maximum dose 
4.3 mg per day). Lorazepam (up to 4 mg/day) and benztropine (up to 2 mg/day) were allowed as needed
symptoms respectively. Patients taking guanfacine or clonidine for attention deficit hyperactivity disorder 
medications, but could not adjust the dose during the study. Psychiatric symptoms were assessed at bas
Rating Scale (YMRS), the Clinical Global Impressions Severity Scale (CGI-S), the Brief Psychiatric Ratin
Rating Scale (CDRS). Extrapyramidal symptoms were assessed on the same schedule using the Simpso
the Abnormal Involuntary Movement Scale (AIMS). Significant improvement from baseline to endpoint wa
(38%, p less than 0.001), and BPRS (62%, p less than 0.001). The most frequently reported adverse effe
(n=10), abdominal pain (n=7) and weight gain (n=7). There was no significant difference in extrapyramida
had treatment-emergent akathisia. There were small statistically significant decreases in hematocrit, hem
significant increases in alanine transferase (ALT) and prolactin levels. One patient dropped out of the stu
symptoms (Frazier et al, 2001). 

 
4.5.I   Bipolar I disorder, Maintenance therapy 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes (oral formulations only); Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Indicated for maintenance monotherapy in bipolar patients who have responded to initial treatment with o
injection, ZYPREXA(R) ZYDIS(R) orally disintegrating tablets, 2006) 

3)  Adult: 
a)  Continuation olanzapine therapy was more effective than placebo in delaying the time to relapse in patien
blind, placebo-controlled trial, bipolar patients with a mixed or manic episode who responded to initial, open-la
(mg)/day for approximately two weeks) received either continuation of olanzapine at their same dose (n=225)
Response during the initial phase of the study was defined as a decrease in the Young Mania Rating Scale (Y
the Hamilton Depression Rating Scale (HAM-D) score to 8 or less. Relapse was defined as an increase of the
hospitalization for either mania or depression. Patients treated with olanzapine showed a significantly longer t
placebo (Prod Info Zyprexa(R), Zyprexa(R) Zydis(R), Zyprexa(R) IntraMuscular Olanzapine, 2004b). 

 
4.5.J   Borderline personality disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Improved symptoms in all 4 cores areas of BPD in a 6-month study (Zanarini & Frankenburg, 2001) 
3)  Adult: 

a)  Olanzapine was superior to placebo for reducing symptoms of borderline personality disorder (BPD) in a s
for BPD and did not meet criteria for major depression were randomized in a 2:1 ratio to receive olanzapine o
The starting dose of olanzapine was 1.25 milligrams/day and was adjusted according to perceived response 
was 5.3 mg. Olanzapine was significantly more effective than placebo in the affective area of anxiety (p=0.00
area of paranoia (p=0.003), and in the area of trouble relationships (p=0.016). Subjects in the olanzapine gro
subjects in the placebo group (p=0.012). However, average weight gain of olanzapine- treated subjects was s
movement disorders were observed (Zanarini & Frankenburg, 2001). 

 
4.5.K   Cancer - Nausea - Pain 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Preliminary data indicated safety and efficacy in patients with moderate nausea related to advanced can
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study (n=15) (Passik et al, 2002) 
3)  Adult: 

a)  In an open-label, pilot study of 15 patients with advanced cancer and associated pain, the administration o
nausea. Patients with nausea due to chemotherapy were excluded. Patients (female, n=11; male, n=4) aged 
primarily breast, lung, and ovarian cancers were receiving opioid analgesics for stable cancer pain and had m
nausea) to 10 (worst nausea imaginable)). Patients received olanzapine 2.5 milligrams (mg), 5 mg, and 10 m
washout and placebo run-in period. Nausea was measured using the nausea item (scale of 0 (no nausea) to 
Assessment of Cancer Treatment-General (FACT-G) scale. The proportion of patients who reported scores o
decreased from 60% at baseline, to 40% in the 2.5-mg group (p less than 0.04 compared to baseline), and 6.
0.0001 compared to baseline). It could not be determined if efficacy was a dose-response or cumulative effec
scores, was highest at the 5-mg dose level (79.5) and differed significantly from baseline (66.6; p < 0.005). As
Simpson Angus Scale, and the Mini Mental Status Exam, adverse effects related to olanzapine were minimal
baseline (Passik et al, 2002). 

 
4.5.L   Catatonia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Olanzapine was effective in the treatment of catatonia in one case report (DelBello et al, 2000) 
3)  Adult: 

a)  A 16-year-old African American male was successfully treated for catatonia with a combination of lorazepa
admission, the patient had become increasingly noncommunicative and had not slept for 1 week. He was una
incontinent of urine and feces. An electroencephalogram (EEG) showed diffuse mild slowing without any evid
a dose of 1 milligram (mg) four times daily (QID) and increased to 2 mg three times daily (TID) without improv
started, and 3 days later, olanzapine was added and titrated to 10 mg twice daily (BID). Over the next 14 day
and attempted to wash and dress himself. On day 21, lorazepam was tapered and discontinued due to exces
Valproic acid was discontinued on day 28 By day 42, the patient was interacting with peers and communicatin
the patient was discharged, experiencing only an occasional auditory hallucination. Olanzapine therapy was c
year (DelBello et al, 2000). 

 
4.5.M   Chemotherapy-induced nausea and vomiting; Prophylaxis 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effectively prevented acute chemotherapy-induced nausea and vomiting in combination with standard an
vomiting when continued alone, in patients receiving moderately and highly emetogenic chemotherapy in
et al, 2007) 
Effective, in combination with granisetron and dexamethasone, for the prevention of acute and delayed c
patients receiving moderately and highly emetogenic chemotherapy in a single-arm, phase 2 clinical trial 

3)  Adult: 
a)  Use of olanzapine, in combination with palonosetron and dexamethasone, effectively prevented acute che
continued monotherapy with olanzapine prevented most cases of delayed nausea and vomiting in patients re
chemotherapy in a single-arm, phase 2 clinical trial. Patients (n=40; median age, 61 years; range, 36-84 year
cancer (n=12), colon cancer (n=7), small cell lung cancer (n=2), lymphoma (n=2), and bladder cancer (n=2), r
meter (mg/m(2)) or greater) or moderately (carboplatin area under the curve (AUC) 5 or greater, irinotecan, c
doxorubicin 25 mg/m(2) or greater) emetogenic chemotherapy were scheduled to receive antiemetic prophyla
and olanzapine on day 1 of their first cycle of chemotherapy. Doses consisted of 8 mg of dexamethasone give
emetogenic chemotherapy or 20 mg orally or IV for highly emetogenic chemotherapy, 0.25 mg of palonosetro
and 10 mg of olanzapine orally. On days 2 through 4, only olanzapine 10 mg orally daily was administered. A
chemotherapy up to 6 cycles. Rescue antiemetics were administered per physician discretion. For the 8 patie
in cycle 1, 100% had complete responses (no emesis and no rescue medication) in the acute (0 to 24 hours) 
the delayed (24 to 120 hours) and overall (0 to 120 hours) periods. For the 32 patients who received moderat
complete responses in the acute period, 75% in the delayed period, and 72% in the overall period. Nausea, w
M.D. Anderson Symptom Inventory (MDASI), occurred in 11 patients in the delayed period (highly emetogeni
Results in subsequent cycles were not significantly different from those in the first cycle. No grade 3 or 4 adve
(Navari et al, 2007). 
b)  The combination of olanzapine, granisetron, and dexamethasone were effective for the prevention of acut
vomiting in patients receiving moderately and highly emetogenic chemotherapy in a single-arm, phase 2 clinic
range, 25-84 years) with breast cancer (n=16), small cell lung cancer (n=4), non-small cell lung cancer (n=3),
(n=4), receiving highly (cisplatin 70 milligrams/square meter (mg/m(2)) or greater) or moderately (carboplatin,
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mg/m(2), or doxorubicin 25 mg/m(2) or greater) emetogenic chemotherapy were scheduled to receive antiem
orally each morning for 2 days prior to chemotherapy (days -2 and -1), then dexamethasone (20 mg orally or 
micrograms/kilogram IV or 2 mg orally 30 to 60 minutes prior to chemotherapy) on day 1. In addition, olanzap
through day 4, and dexamethasone 8 mg twice daily for days 2 and 3 and 4 mg twice daily on day 4. Antieme
chemotherapy up to 6 cycles. Rescue antiemetics were administered per physician discretion. For the 10 pat
chemotherapy in cycle 1, 100% had complete responses (no emesis and no rescue medication) in the acute 
responses each in the delayed (24 to 120 hours) and overall (0 to 120 hours) periods. For the 20 patients wh
100% had complete responses in the acute period and 85% had complete responses each in the delayed an
daily by patients using the M.D. Anderson Symptom Inventory (MDASI), occurred only in patients receiving m
(15%), delayed (35%), and overall (35%) periods. Results in subsequent cycles were not significantly differen
adverse events due to the study drugs were observed (Navari et al, 2005). 

 
4.5.N   Chemotherapy-induced nausea and vomiting; Treatment and Prophylaxis 

See Drug Consult reference: CHEMOTHERAPY AND RADIOTHERAPY TREATMENT GUIDELINES FOR NAUS
 
4.5.O   Cocaine dependence 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Ineffective 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Olanzapine was ineffective in the treatment of cocaine dependence (Kampman et al, 2003) 
3)  Adult: 

a)  Olanzapine was not an effective therapy for the treatment of cocaine dependence. In a randomized, place
dependent patients (n=30) received olanzapine (initial, 2.5 milligrams (mg)/day, titrated to 10 mg/day) or plac
phase. Urine benzoylecgonine tests (UBT) were obtained twice a week. A significant time by medication grou
results whereby the estimated odds of a positive UBT went up by 4% between visits for olanzapine-treated pa
by 6% for patients in the placebo group (95% CI, 0.92 to 0.968) (p=0.01). In addition, treatment retention was
olanzapine group. Patients in the placebo group attended a significantly greater median number of treatment 
vs 18, respectively; p=0.029). Finally, olanzapine was not superior to placebo in any of the secondary outcom
anxiety symptoms, and self-reported cocaine use. The most common adverse effects reported during the stud
constipation (13%), dizziness (10%), dry mouth (7%), nausea (7%), restlessness (7%), and urticaria (3%) (Ka

 
4.5.P   Delirium 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

May produce significant improvement in patients with delirium (Kim et al, 2001; Sipahimalani & Masand, 
Attenuated delirium in hospitalized cancer patients, with no report of any extrapyramidal effects (Breitbar

3)  Adult: 
a)  A 7-day course of oral olanzapine produced resolution of delirium or reduction of symptom severity in hos
(DSM-IV), according to an open-label observational study (n=79). Enrollees (mean age 60.6 years) had a me
from mild (17%) to moderate (61%) to severe (23%). Mean olanzapine starting dose was 3 milligrams (mg), w
mean 6.3 mg at days 4 to 7. Subjects were given olanzapine as a single dose at bedtime or in 2 divided dose
patients (76%) achieved complete resolution of delirium (defined as a Memorial Delirium Assessment Scale (
decreased from baseline 19.85 to 12.73 at day 2/3 (p=0.001) and to 10.78 at study endpoint (days 4 to 7) (p=
strongly associated with a poor response were age above 70 years, central nervous system spread of cancer
factors which tended to correlate with less successful outcomes were a history of dementia, severe delirium a
Side effects were few and relatively mild; sedation was the most commonly reported adverse effect (30% inci
cohort. Olanzapine was withdrawn in 2 subjects whose delirium seemed to worsen when taking the drug (Bre
b)  Fourteen patients given olanzapine demonstrated a 50% or greater reduction in delirium scores in an ope
females), patients (mean age 46 years) with varying etiologies of delirium. Mean olanzapine treatment doses 
occurring in an average of 3.8 days. The pretreatment Delirium Rating Scale (DRS) score showed a significa
following a mean duration of 6.6 days. Eleven of the 14 patients that had a 50% or greater decrease in DRS w
brain injury had a DRS score that increased from 19 to 21. None of the patients had comorbid psychiatric diag
medications during this study. The authors said that adverse effects due to olanzapine were minimal although
placebo control group for comparison (Kim et al, 2001). 
c)  In an open-label study of 22 adult patients (mean age approximately 64 years) with varying etiologies of d
of 11 patients given haloperidol showed marked improvement in the Delirium Rating Scale (DRS; greater tha
were 8.2 milligrams (mg) with olanzapine and 5.1 mg with haloperidol. Pretreatment DRS were similar in both
haloperidol group. Mean improvement in the DRS was 7.6 with olanzapine and 10 with haloperidol. Peak resp
agents. Some of the patients in each group had comorbid psychiatric diagnoses and were taking other psych
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olanzapine experienced side effects, while 3 haloperidol patients experienced extrapyramidal symptoms and 
Masand, 1998). 
d)  A 59-year-old cancer patient with delirium was successfully treated with olanzapine (Passik & Cooper, 199
patient's symptoms and she was started on olanzapine 5 milligrams (mg) daily. She improved dramatically wi
olanzapine 10 mg with 2.5 mg as needed during the day. Her mental status returned to normal over 72 hours

 
4.5.Q   Dementia 

See Drug Consult reference: BEHAVIORAL AND PSYCHOLOGICAL SYMPTOMS OF DEMENTIA 
 
4.5.R   Depressed bipolar I disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Olanzapine monotherapy and olanzapine plus fluoxetine combination therapy reduced depressive sympt
al, 2003) 

3)  Adult: 
a)  Both olanzapine monotherapy and olanzapine plus fluoxetine combination therapy were more effective tha
In a randomized, double-blind, placebo-controlled, multi- center, international study, patients with bipolar I dis
Montgomery-Asberg Depression Rating Scale (MADRS) received olanzapine (n=370; 5 to 20 milligrams (mg)
plus fluoxetine (n=86; 6 and 25 mg/day, 6 and 50 mg/day, or 12 and 50 mg/day; mean dose, 7.4 and 39.3 mg
objective of the study compared olanzapine monotherapy versus placebo with regard to change in the MADR
all 8 weeks of the study, treatments with both olanzapine and olanzapine-fluoxetine combination produced sig
symptoms (as measured by the MADRS) as compared with placebo (p less than 0.001, all values). Also, a sig
MADRS score at weeks 4, 6, and 8 were observed with olanzapine-fluoxetine combination therapy as compa
p=0.01, respectively). The rate of response (defined as at least a 50% improvement in the MADRS total score
significantly higher in olanzapine-treated patients as compared with placebo (39% vs 30.4%, respectively; p=
significantly higher in the olanzapine-fluoxetine group as compared with both the placebo (56.1% vs 30.4%, r
groups (56.1% vs 39%, respectively; p=0.006). There were no statistically significant differences between gro
mania. Adverse events were similar between the combination therapy and monotherapy groups, however, the
higher rate of nausea and diarrhea (Tohen et al, 2003). 

 
4.5.S   Depression, Treatment-resistant 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Ineffective as a single agent in resistant depression 
Possibly effective as augmentation therapy with antidepressants (Parker, 2002) 

3)  Adult: 
a)  Some patients experiencing a recurrence of depression while under medical treatment responded very qu
regimen. In a case series of 10 patients, 4 patients, all of whom had unipolar depression, were judged to be n
treatment. Of the 6 responders, 5 had bipolar conditions and were receiving venlafaxine, desipramine, anafra
taking lithium. Each received olanzapine augmentation of 2.5 milligrams (mg) or 5 mg each night. Daily rating
the first day, 73% by day 4, and 89% by day 6. Anxiety and insomnia scores, in particular, showed notable im
showed linear improvement over the week. Two patients emerged with what they described as a "high." Beca
majority, it is uncertain whether the improvement with olanzapine was through an effect on a switching mecha
b)  Patients with treatment-resistant, nonpsychotic, unipolar depression treated with olanzapine combined wit
improvement than either agent alone across a variety of measures. In an 8-week, double-blind study, 28 patie
treatment groups: olanzapine plus placebo, fluoxetine plus placebo or olanzapine plus fluoxetine. The mean m
and 13.5 mg for the monotherapy and combined therapy groups, respectively. The mean modal dose of fluox
and combination group. Patients receiving combination therapy experienced greater improvements over base
Scale scores than with either agent alone and in total Hamilton Depression scale scores than olanzapine trea
(at least 50% improvement in Montgomery-Asberg Depression Rating Scale score) in the combination therap
olanzapine alone (60% versus 0%). Both drugs were well tolerated alone or in combination. Adverse effects i
weight gain, headache, dry mouth, and nervousness. Increased appetite and weight gain occurred significant
(Shelton,et al, 2001). 

 
4.5.T   Essential tremor 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
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Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

May be effective in the treatment of essential tremor (Yetimalar et al, 2003) 
3)  Adult: 

a)  Results of an open-label study suggest that olanzapine may be effective in the treatment of essential trem
with essential tremor received divided, oral doses of olanzapine 5 to 20 milligrams daily. Six months following
significantly reduced from 3.3 (baseline) to 1.12 (scale, 1 to 4; p=0.0001). Mild, transient sedation was the mo
studies are needed to further substantiate these findings (Yetimalar et al, 2003). 

 
4.5.U   Fibromyalgia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Treatment with olanzapine led to reduction in pain symptoms and improvement in daily life functioning in
review (n=51); treatment discontinuation was high (53%), mostly due to weight gain (30%), somnolence/
(Freedenfeld et al, 2006) 

3)  Adult: 
a)  A retrospective chart review showed that treatment with olanzapine led to reduction in pain symptoms and
(n=51) with fibromyalgia. Records of all fibromyalgia patients 18 to 65 years of age (mean age, 44 years; fem
during a 3-year period at one center were reviewed. Comorbid psychiatric conditions were present in 88% of 
treated being major depressive disorder (81%) and anxiety disorder (42%). At the time of treatment with olanz
Patients with a history olanzapine use prior to receiving treatment for fibromyalgia were excluded. While olanz
for treatment of fibromyalgia symptoms, it was also used for relief of other symptoms, such as anxiety and sle
Inventory (BPI) were evaluated separately, and results from 1 month pretreatment and posttreatment with ola
was determined to be when the patient had reached the maximal therapeutic dose, defined as when then pat
physician and/or when the olanzapine dose was unchanged for a month. Pretreatment ratings on pain and int
pain variables, significant improvements occurred in the mean current pain level, worst pain level, least pain l
scales measuring pain interference with daily functioning, significant improvements occurred in interference w
enjoyment, and concentration. For patients with dosing information in their records (n=41), the majority (80.5%
milligrams or less per day. Based on physician rating data (n=29), the majority experienced at least moderate
(62%). Treatment discontinuation occurred in 53% (27/51) of patients, with the most common reasons being w
and no treatment benefit (11%). Overall, weight gain occurred in 24% and somnolence/sedation occurred in 2

 
4.5.V   Gilles de la Tourette's syndrome 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in a small study of 14 patients (Stamenkovic et al, 2000) 
3)  Adult: 

a)  Olanzapine was found to be a safe and effective alternative to other antipsychotics for the treatment of To
olanzapine was initiated at 10 milligrams daily with a maximum dose of 20 milligrams daily. The mean dose a
Yale Global Tic Severity Scale (YGTSS) and the Clinical Global Impression Severity Scale (CGI) scores sign
day 0 (p less than 0.005). The definition of treatment success (60% reduction in YGTSS score) was achieved
observed between the groups. The only side-effect observed was mild sedation which resolved as treatment 
The data suggests that olanzapine is safe and effective for the treatment of Tourette's disorder but more doub
(Stamenkovic et al, 2000). 

 
4.5.W   Headache, Chronic, refractory 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effectively treated patients with chronic refractory headache who had failed previous therapies (Silberste
3)  Adult: 

a)  The results of a retrospective review indicate that olanzapine was effective in the treatment of patients wit
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unblinded review of 50 patient charts was conducted to assess the effectiveness of olanzapine treatment in p
had failed at least 4 previous preventative medication trials. Olanzapine doses ranged from 2.5 to 35 milligram
mg (n=19) or 10 mg (n=17) per day. The mean number of headache days was significantly reduced from 27.5
following treatment (p less than 0.001). Average headache severity scores were also significantly lower after 
8.7, respectively; p less than 0.001). The most common adverse events were weight gain and somnolence. C
findings (Silberstein et al, 2002). 

 
4.5.X   Huntington's disease 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Lessens involuntary movements (Bonelli et al, 2002; Dipple, 1999) 
Decreases agitation, aggression, and delusions (Grove et al, 2000) 

3)  Adult: 
a)  High dose olanzapine (30 milligrams (mg) per day) greatly improved chorea in a 30-year-old woman with H
6 years and in 2 days had a severe worsening of her chorea. She could not eat or dress without help and did 
dysfunction or psychiatric abnormality. Her major deficits were in fine motor tasks, oral functions, chorea, and
first day and 30 mg/day thereafter. The chorea nearly stopped in the next 2 days, and she was able to eat an
improvement in fine motor tasks and gait. Her mild parkinsonism was not improved. Four months later, her im
2002). 
b)  Olanzapine improved cognition and function as measured by the Abnormal Involuntary Movement Scale (
in a 49-year-old man with dementia resulting from Huntington's disease. Prior to admission, treatment with ha
10 mg/d, and tiapride 200 mg/d had been unsuccessful. Olanzapine 5 mg/d decreased the patient's impulsivi
10 mg/d was associated with improvement in chorea movements and ability to perform activities of daily living
score dropped from 40 to 22, MMSE improved from 20 to 26. At 5 months, the cessation of irritability and agg
movement disorders, cognitive ability and functional ability suggested therapeutic benefit was related to olanz
serotonergic or dopaminergic receptor is theorized as a reason for these effects (Bogelman et al, 2001). 
c)  Olanzapine was used in combination with valproate in a 39-year-old man and 52-year-old woman to treat 
with Huntington's disease of 8 and 13 years duration, respectively. In the year prior to hospitalization, the pat
severe neither could walk or assist in their care. Prior haloperidol treatment had been unsuccessful. Initially b
milligrams (mg) daily and valproate 125 mg twice daily. Subsequently, the olanzapine dose was reduced to 5
valproate was increased to 500 mg three times daily (plasma concentrations from 60 to 80 micrograms per m
discharged to nursing homes, able to walk with assistance, cooperative with eating, bathing, and social activit
movements decreased (Grove et al, 2000). 
d)  A man in his early 50's had marked improvement of his movement disorder associated with Huntington's d
been treated with sulpiride, which was ineffective, and risperidone, which caused hypotension. Olanzapine 5 
improvement in his involuntary movements within 1 week. He experienced slowed thinking but adjusting the t
maintained his improvement in involuntary movements over the next 6 months. The authors hypothesized tha
associated with Huntington's disease, the D2 antagonist properties of olanzapine may be beneficial in the imp

 
4.5.Y   Obsessive-compulsive disorder, Refractory 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Partially effective as an augmentation strategy with serotonin-reuptake inhibitors in studies with small nu
1999) 
One study showed no additional benefit in the addition of olanzapine to fluoxetine therapy in the treatmen
compulsive disorder (Shapira et al, 2004) 
Adjunctive therapy of risperidone or olanzapine with serotonin-reuptake inhibitors (SRI) were equally effe
in SRI monotherapy-resistant outpatients, according to an 8-week, single-blind, randomized trial (Maina e

3)  Adult: 
a)  General Information 

1)  Information regarding the efficacy of olanzapine for the treatment of patients with refractory obsessive
studies with small numbers of patients have reported that olanzapine therapy (1.25 to 20 milligrams (mg)
strategy with selective serotonin-reuptake inhibitors (SSRI), while the findings of a controlled study indica
additional benefit when added to SSRI therapy in patients with fluoxetine-refractory obsessive compulsiv
determine the role of olanzapine as an augmentation therapy in this patient population (Shapira et al, 200
et al, 1998). 

b)  Adjunctive therapy of risperidone or olanzapine with serotonin-reuptake inhibitors (SRI) were equally effec
in SRI monotherapy-resistant outpatients, according to an 8-week, single-blind, randomized trial; however this
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placebo arm, single-arm design, and underpowered nature of the trial. Following a 16-week prospective, open
who were treatment-resistant (defined as less than 35% improvement in the total score of Yale-Brown Obses
Global Impression Severity (CGI-S) score greater than 2, entered an 8-week single-blind phase (n=50). Patie
doses of clomipramine 200 to 225 mg, citalopram 50 to 80 mg, fluoxetine 60 mg, fluvoxamine 200 to 300 mg,
were randomized to receive either risperidone 1 to 3 mg/day (n=25), or olanzapine 2.5 to 10 mg/day (n=25) in
personnel and assessor-blinding constituted the single-blind study design; patients were not blinded. In an int
analysis of the primary endpoints, both treatments significantly improved Y-BOCS and CGI-S scores by week
mean Y-BOCS total scores, CGI-S scores, and responder rates (35% or greater improvement in Y-BOCS sco
was similar between groups (Maina et al, 2008). 

(Maina et al, 2008) 
1)  Adverse effects of risperidone compared with olanzapine-treated patients included tension/inner unre
52%, p=0.016), and amenorrhea (66.7% vs 10%, p=0.02), respectively. The small sample size and the a
contributed to the limitations of this study (Maina et al, 2008). 

c)  The addition of olanzapine to ongoing fluoxetine therapy did not provide additional benefit in the treatment
refractory to fluoxetine. In a double-blind, placebo-controlled study, patients (n=44) with obsessive-compulsiv
partial or non- responders to 8 weeks of open-label treatment with fluoxetine (up to 40 milligrams (mg)/day) re
(initial, 5 mg/day, titrated up to 10 mg/day) or placebo for 6 weeks. Mean scores for the Yale-Brown Obsessiv
improved for patients in both the fluoxetine-plus- olanzapine (decrease of 5.1) and fluoxetine-plus-placebo (d
However, the treatment x time interaction was not significant for olanzapine (mean, 6.1 mg) versus placebo (m
treatment groups, 9 (41%) patients showed a 25% or greater improvement in Y-BOCS score. In addition, a 35
patients in the fluoxetine-plus-olanzapine group and in 4 (18%) patients in the fluoxetine-plus-placebo group. 
fluoxetine was generally well tolerated, however patients receiving add-on therapy with olanzapine gained mo
placebo (mean, 2.8 kilograms vs 0.5 kilograms, respectively) (Shapira et al, 2004). 
d)  Olanzapine augmentation was partially effective in the treatment of 10 patients with obsessive-compulsive
milligrams per day (mg/d) for at least 10 weeks). Olanzapine 2.5 mg/d was added and titrated to 10 mg daily 
additional 4 weeks. Patients were assessed for improvement of symptoms using the Yale-Brown Obsessive-C
therapy was defined as a greater than or equal to 25% decrease in Y-BOCS score. Three patients responded
and 2 only minimally improved. Seven of 10 patients had comorbid conditions, including major depression, dy
disorder, and schizotypal personality disorder with tics. Two patients with comorbid conditions showed improv
markedly improved mood symptoms but not OCD, and another patient with dysthymia and OCD showed rapi
common adverse effects were weight gain, drowsiness, dry mouth, and increased appetite (Koran, et al, 2000
e)  Olanzapine may be effective in augmenting selective serotonin reuptake inhibitor (SSRI) treatment for som
disorder (OCD) refractory to SSRI therapy. Ten patients diagnosed with OCD and who had completed at leas
were given open- label olanzapine augmentation for a minimum of 8 additional weeks. Prior to initiating olanz
at the end of SSRI treatment and only 4 demonstrated a partial response. Olanzapine augmentation was initi
indicated (mean dose was 7.3 +/- 7.3 milligrams/day). Within 8 weeks, 4 patients were responders and 3 wer
changes in their OCD symptoms. Symptomatic improvement generally began within the first 2 weeks of olanz
tolerated with 2 patients discontinuing olanzapine due to sedation. Further studies are warranted to determine
therapy in the treatment of SSRI-refractory OCD (Weiss et al, 1999). 
f)  A 24-year-old woman with refractory obsessive-compulsive disorder benefited from the addition of olanzap
She had previously failed a trial of clomipramine with risperidone. She was being maintained on fluoxetine 80
Obsessive Compulsive Scale (Y-BOCS) score of 18. Olanzapine was titrated up to 20 mg daily over 3 months
decreased to 10. She has maintained this response for 6 months, however, she has gained 18 pounds. 

 
4.5.Z   Parkinson's disease - Psychotic disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class III 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Decreases psychotic symptoms in nondemented, Parkinson's patients with drug-induced psychosis 

Primary Efficacy Endpoints at 8 Weeks

Risperidone (n=25) Olanzapine (n=25)

Responder rates* 44% (11/25) 48% (12/25)
Mean end-point Y-BOCS score 22.6 +/- 7.2 22.2 +/- 7.4
Change in mean Y-BOCS score from baseline -7.5; p less than 0.001 -8.4; p less than 0.0
Mean end-point CGI-S score 3.2 +/- 1.7 3.1 +/- 1.8
Change in mean CGI-S score from baseline -1.7; p less than 0.001 -1.9; p less than 0.0
* p=1; Y-BOCS=Yale-Brown Obsessive Compulsive Scale; CGI-S=Clinical Global Impression Severity s
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May also worsen Parkinsonian symptoms 
See Drug Consult reference: THERAPY OF PSYCHOTIC DISTURBANCES IN PARKINSONIAN PATIENTS 

3)  Adult: 
a)  The results of a prospective, open-label, uncontrolled study of 21 elderly patients (mean age 74.4 +/- 6.4 y
concluded olanzapine improved delusions and hallucinations while not worsening parkinsonism or cognition. 
milligrams/day. Due to frequent side effects (primarily drowsiness), the starting dose was reduced to 2.5 millig
milligrams/day. After 8 weeks of treatment, the summed score of the Neuropsychiatric Inventory (NPI) for del
85%, and 80% of those who completed the 8 weeks were considered much or very much improved, accordin
scores. Twenty-nine percent of patients withdrew due to side effects (primarily drowsiness). Larger controlled
b)  In a case series of patients suffering hallucinations and vivid dreams secondary to treatment of their parki
improved, however, their motor symptoms declined (Graham et al, 1998a). Five outpatients with idiopathic Pa
were started on olanzapine 5 milligrams (mg) nightly. Two patients were increased to 7.5 mg. Hallucinations a
to discontinue olanzapine while the other 3 also had declines in their motor function and "on" time. The autho
been as problematic if a smaller initial dosage form were available (less than 5 mg). 
c)  Olanzapine was well-tolerated and effective in an open study of 15 Parkinson's disease patients with drug
Criteria) (Wolters et al, 1996a). The initial dose was 1 milligram (mg) daily, titrated up to a maximum of 15 mg
Brief Psychiatric Rating Scale (BPRS), the Unified Parkinson's Disease Rating Scale (UPDRS), and a sleep s
BPRS scores by 65% (p less than 0.05), significantly reduced UPDRS total scores by 21% (p less than 0.01)
than 0.01). 
d)  In a letter to the editor, one physician's experiences with olanzapine, in patients with drug-induced psycho
Parkinson's disease, were not encouraging (Friedman, 1998). He described only 9 of 19 patients remaining o
other 10 all experienced worsening of their parkinsonism despite 7 patients also improving in their psychoses

 
4.5.AA   Pervasive developmental disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Some improvement in one small open-label study in patients with autism or pervasive developmental dis
Only 3 of 12 pediatric patients benefited in a small retrospective chart review (Demb & Roychoudhury, 20

3)  Adult: 
a)  In a 12-week open-label pilot study of eight children, adolescents, and adults with pervasive developmenta
were rated as much improved or very much improved on the Clinical Global Impression Scale. Patients range
criteria for pervasive developmental disorder (autistic disorder, n=5; not otherwise specified, n=3). Mean olan
changes from baseline were observed on the Vineland Maladaptive Behavior Scale, Rivto-Freeman Real-life 
Questionnaire, and portions of the Clinician-Rated Visual Analog Scale (all p less than 0.001). One patient dr
patients experienced weight gain, and three patients reported sedation (Potenza et al, 1999). 

4)  Pediatric: 
a)  A retrospective chart review demonstrated that olanzapine therapy (2.5 to 15 milligrams per day (mg/d)) w
and hallucinations in only 3 of 12 pediatric patients (aged 5 to 17 years) with developmental disabilities or psy
efficacy reporting improvement or worsening of symptoms. Ten of the 12 studied had previously failed other p
mentally retarded. Eight of the 12 children discontinued olanzapine after a mean duration of 50 days due to a
exacerbated target symptoms or a combination of these issues (2). The most frequent side effects were an in
tremulousness, drooling, and suicidal ideation were also reported (Demb & Roychoudhury, 2000). In another 
olanzapine due to weight gain despite a positive response to therapy, while adult responders continued thera
groups may exhibit diverse responses to olanzapine treatment (Potenza & McDougle, 2001). 
b)  In a 12-week open-label pilot study of eight children, adolescents, and adults with pervasive developmenta
were rated as much improved or very much improved on the Clinical Global Impression Scale. Patients range
criteria for pervasive developmental disorder (autistic disorder, n=5; not otherwise specified, n=3). Mean olan
changes from baseline were observed on the Vineland Maladaptive Behavior Scale, Rivto-Freeman Real-life 
Questionnaire, and portions of the Clinician-Rated Visual Analog Scale (all p less than 0.001). One patient dr
patients experienced weight gain, and three patients reported sedation (Potenza et al, 1999). 

 
4.5.AB   Posttraumatic stress disorder 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Improved all types of symptoms of PTSD in combat veterans (Petty et al, 2001) 
Effective in reducing sleep disturbance and nightmares secondary to PTSD in one case report (Labbate,

3)  Adult: 
a)  Adjunctive olanzapine therapy was more effective than placebo in the treatment of patients with selective 
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posttraumatic stress disorder (PTSD). In a randomized, double-blind, placebo-controlled study, patients with c
responsive to at least 12 weeks of SSRI treatment received 8 weeks of adjunctive therapy with either placebo
(mg)/day then titrated to 20 mg/day as necessary; mean dose, 15 mg/day). Concurrent SSRI medications inc
paroxetine (median dose 40 mg/day), and sertraline (median dose 200 mg/day). Olanzapine-treated patients 
symptoms (p less than 0.05), sleep disturbances (p=0.01), and depressive symptoms (p less than 0.03) as co
clinical global improvement were not significantly different between the two treatment groups. Patients treated
during treatment as compared with placebo (mean, 13.2 pounds (lb) vs -3 lb, respectively; p=0.001). In this re
olanzapine as an adjunctive treatment to an SSRI should be weighed against the potential health risks assoc
b)  Olanzapine treatment improved all outcome measures of post- traumatic stress syndrome (PTSD) in a gro
PTSD. In an 8-week, open-label, uncontrolled study, all patients (n=46) were initially given olanzapine 5 millig
in 5 mg/week increments to a maximum of 20 mg/day. Mean dose at study end was 14 mg/day. By the end o
PTSD Scale (CAPS) decreased by approximately 30%. Symptom clusters were reduced: intrusive by 31%, a
Adverse event included increased appetite (49%), dry mouth (45%), insomnia (23%), weight gain (22%), drow
(13%), dizziness (10%), constipation (10%), and tremor (10%). Only 30 patients completed the study (Petty e
c)  Nightmares and hallucinations experienced by a 58-year-old male combat veteran with posttraumatic stre
initiation of olanzapine therapy (5 milligrams at bedtime). The patient, who had a 20-year history of PTSD had
disturbances with psychotherapy and numerous psychotropics including amitriptyline, imipramine, doxepin, d
fluoxetine, bupropion, sertraline, and trazodone. Although his depression and anxiety improved, nightmares a
and anxiety were reasonably well controlled with sertraline 200 mg daily, bupropion 150 mg daily, and diazep
this regimen, sleep quality improved after 2 nights. A trial dose of 10 mg caused daytime drowsiness and han
Nightmares did not recur during the next 4 months (Labbate, 2000). 

 
4.5.AC   Repetitive self-excoriation 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category C 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in self-induced dermatoses in isolated cases (Gupta & Gupta, 2000) 
3)  Adult: 

a)  Self-excoriation of acne lesions was significantly reduced in a 28-year-old high school teacher by treatmen
14 and had begun excoriating her acne at age 16. At age 18 her acne was successfully treated with isotretino
of stress, and she resumed self- excoriation. Under stress at age 28 and performing excoriation, she was give
Improvement in her excoriating behavior was evident in 2 weeks, with further improvement at 4 weeks. She c
psychotherapy. As of 4 months after the discontinuation of olanzapine, she had maintained the improvement 
b)  Three patients with self-inflicted dermatoses were successfully treated with olanzapine 2.5 to 5 milligrams
acne, self-induced skin ulcers, and trichotillomania within 2 to 4 weeks of initiating olanzapine therapy. Durati
Improvement was maintained in 1 patient by taking 2.5 mg once or twice weekly as required (Gupta & Gupta,

 
4.5.AD   Schizophrenia 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes (oral formulations only); Pediatric, no 
Efficacy: Adult, Effective; Pediatric, Evidence favors efficacy 
Recommendation: Adult, Class IIa; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Indicated for the management of schizophrenia (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPRE
2006). 
Produced significant reductions in both positive and negative symptoms in schizophrenic and schizophre
Effective for positive and negative symptoms of schizophrenia in Japanese patients (Ishigooka et al, 200
Olanzapine and quetiapine were both effective in reduction of symptomatology, but a significant weight g
population, according to a 6-month, randomized, open-label study in 51 patients with first episode psycho

3)  Adult: 
a)  General Information 

1)  Oral olanzapine has produced significant reductions in both positive and negative symptoms in schizo
uncontrolled and placebo-controlled studies, with a low propensity for extrapyramidal effects (Prod Info Z
al, 1996)(Anon, 1995; Anon, 1994b; Anon, 1994aa). The drug has been more effective than haloperidol f
(Beasley et al, 1996)(Anon, 1995). In one review of medical records, olanzapine was more likely to be ef
also have a diagnosis of bipolar disorder (Zarate et al, 1998). In 1 case, it was successfully used for the s
associated with coproporphyria (Strauss & DiMartini, 1999). 

b)  Short-term Treatment 
1)  Olanzapine and risperidone were equally safe and effective therapies in the treatment of schizophren
multicenter, double-blind study, 175 elderly patients (mean age, 71 years) were randomized to receive e
(mg)/day) or olanzapine (mean dose, 11.1 mg/day) for 8 weeks following a 1 week washout period of all 
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was 36.5 years and Positive and Negative Syndrome Scale (PANSS) scores were between 50 and 120 a
decrease of at least 20% in the total PANSS score. Both treatment groups showed significant reductions
points (p less than 0.005) and significant differences were not observed between groups. Fifty-eight perc
olanzapine-treated patients achieved clinical improvement as defined by the study. Both groups also exh
PANSS factor scores (p less than 0.001). The greatest mean change in the total PANSS score occurred 
antipsychotic medications in the thirty days prior to entering the study (p less than 0.001). The rate of ext
the risperidone and olanzapine treatment groups (9.2% vs 15.9%, respectively, p=ns). The severity of EP
baseline to endpoint with no significant difference between groups. A 7% or higher increase in weight oc
patients as compared with those who received risperidone (14.8% vs 5.1%, p=0.043). No new cardiovas
population and mean QT-c changes were not considered clinically relevant (Jeste et al, 2003a). 
2)  Olanzapine was safe and effective for the treatment of schizophrenia in Japanese patients. Eighty-on
of Diseases, 9th edition, criteria for schizophrenia were given olanzapine 1 milligram (mg) per day to a m
optional 4 week extension. The mean dose during the study was 7.9 mg/day. Prior to the study, 67% of p
medications, whereas during the study, only 14% used anticholinergics, suggesting that the frequency or
with olanzapine than with their prior antipsychotic medications. Moderate and remarkable improvement w
Psychiatric Rating Scale showed statistically significant improvement (p less than 0.05) from week 1 to w
anergia; from week 2 to week 9 on activation and thought disturbances; and from week 4 to week 8 on h
effects were insomnia, weight increase, excitement, sleepiness, and anxiety. Serum prolactin levels, whic
endpoint (Ishigooka et al, 2001a). 
3)  In one case report, high doses (40 milligrams/day) of olanzapine appeared to be more effective for tre
milligrams/day (Alao, 2000). The patient, who had a history of schizophrenia, initiated olanzapine therapy
was continued for 3 weeks with no significant clinical improvement. The dose was then increased to 40 m
improvements in thought process, agitation, and behavior. Additionally, there was no evidence of extrapy
dose. Complete blood counts, liver function tests, electrocardiogram, vital signs, and clinical evaluations 
distinguish the benefits and weaknesses of high-dose olanzapine therapy in treatment- resistant schizop
4)  Olanzapine combined with sulpiride, a selective dopamine-2-receptor blocker, significantly improved s
schizophrenia (n=5) and acute psychosis (n=1). Olanzapine doses were titrated to 20 milligrams (mg) da
Sulpiride doses ranged from 60 to 600 mg daily. Treatment response, defined by improvement in the Brie
and Negative Syndrome Scale (PANSS), and the Clinical Global Impression Scale (CGI), occurred betwe
adverse effects were reported (Raskin et al, 2000). 
5)  Five patients who experienced refractory psychosis attributed to noncompliance with clozapine therap
to tolerate olanzapine therapy (Weiss, 1999). On admission, all patients were drug-free, highly symptoma
(BPRS) score of 47. At discharge, all patients were responding well to olanzapine treatment (10 to 20 mi
Upon interview, 2 patients reported mild dizziness and weight gain, while 1 patient reported akathisia. Mo
olanzapine in patients with treatment-refractory psychosis who are intolerant of clozapine. 
6)  A successful transition from clozapine to olanzapine was attained in 8 out of 19 schizophrenic or schiz
clozapine (Henderson et al, 1998). In an open study, olanzapine 5 milligrams (mg) daily was added to ea
weekly to a maximum of 30 mg/day. After the first week, clozapine doses were gradually decreased by in
transition was defined as maintaining a stable clinical status on olanzapine treatment alone for at least 2 
and mean final olanzapine dose was 17.1 mg/day. Eight patients successfully transitioned, 7 patients dec
hospitalization, and an additional 4 patients showed worsening of clinical status. Scores on the Brief Psy
increases for the negative symptoms subscale (p=0.002) and the depressive symptoms subscale (p=0.0
clinical status stabilize after 4 to 8 weeks. Those that responded had been treated for a significantly shor
receiving a lower dose of clozapine (p=0.05). 
7)  In an open study, some patients with refractory schizophrenia or schizoaffective disorder responded t
(mg)/day (Fanous & Lindenmayer, 1999). Seven treatment-refractory patients received olanzapine titrate
Brief Psychiatric Rating Scale was achieved at a dose of 25 mg in 3 of 7 patients; they had only achieved
was achieved by a fourth patient at 30 mg/day while only attaining a 14% reduction at lower doses. Only 
mg/day. Three of the 4 responders were also receiving typical neuroleptics. The 2 nonresponders were r
were well-tolerated with only weight gain and diarrhea reported as adverse effects. 
8)  In an open trial of olanzapine in 16 patients with treatment-refractory psychosis, only two patients sho
Improvement score of 1 to 3) over the 12 week study period. Patients were between 31 and 49 years old
patients had failed therapy with at least 2 antipsychotics previously and were taken off all psychotropics, 
patient taking valproic acid. Two patients were taken off olanzapine after one week; one due to mania an
behavior and paranoia. Two additional patients did not finish 12 weeks of treatment. Based on the Positiv
Global Impression scale, no significant changes were seen over the 12 week period. Mean daily benzodi
period; however, benztropine use decreased (p less than 0.05). No patient discontinued olanzapine due 
9)  Olanzapine showed a superior and broader spectrum of efficacy over haldol in the treatment of schizo
profile (Tollefson et al, 1998a; Tollefson et al, 1997b). In a large international, multicenter double-blind tri
haloperidol (n=660) over 6 weeks. Starting doses were 5 milligrams (mg) for both drugs which could be i
discretion to a maximum of 20 mg/day. Olanzapine was significantly superior to haldol on the Brief Psych
and Negative Syndrome Scale (p=0.05), the Clinical Global Impression severity score (p less than 0.03),
Scale total score (p=0.001). Significant advantages were also seen in the extrapyramidal profiles and eff
subsequently criticized (Capehart & Holsinger, 1998; Barbui, 1998; Mattes, 1998). Some of the criticisms
participants, mismatched doses of haloperidol and olanzapine, and questionable blinding procedures. 
10)  In an open, pilot study, olanzapine was effective and well-tolerated in neuroleptic-resistant patients (
(subtypes: 18 paranoid type, 4 disorganized, 3 undifferentiated) with a documented lack of response to 2
week study with olanzapine 15 to 25 milligrams. At the end of the study, the patients showed a statistical
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positive and negative symptoms (p less than 0.05). Overall 35% of the patients met the criteria for treatm
total score of less than 18 on the Brief Psychiatric Rating Scale and a rating of less than 3 on the Clinica
report also documents the effectiveness of olanzapine in a patient that was treatment-resistant to typical 
clozapine due to tachycardia (Thomas & Labbate, 1998). 
11)  With olanzapine in mean doses of 11.6 and 16.3 milligrams daily for a period of 6 weeks, reductions
scores by 13 and 15 (from baseline of approximately 42), respectively, were reported in schizophrenic pa
exacerbation) in a relatively large trial (n=335). For positive symptoms (BPRS-positive), such as concept
suspiciousness, both doses were of similar efficacy (decreased by 4.5 points), whereas the higher dose t
(BPRS-negative) (-3 versus -1.4 points), including emotional withdrawal and motor retardation. The Scal
also revealed trends for the superiority of the higher dose. Although decreases in the BPRS-total and BP
compared to placebo, significance was achieved for negative symptoms on both SANS and BPRS-negat
A lower dose of olanzapine (mean, 6.6 milligrams/day) did, however, result in significant reductions in ne
flaw in the trial or the need for additional dose-ranging studies. The percentage of patients demonstrating
improvement, 80% improvement) did not always reach a level of significance for olanzapine over placebo
12)  In a placebo-controlled study (n=152), olanzapine 10 milligrams (mg) daily was significantly superior
Psychiatric Rating Scale total and Positive and Negative Syndrome Scale (PANSS) total scores) in chron
refractory to prior therapy. Some patients had shown refractoriness to clozapine (Beasley et al, 1996aa).
also superior to placebo with regard to core psychotic symptoms (PANSS positive scores and PANSS ne
was comparable to placebo on all measures of efficacy. 

c)  Long-term Treatment 
1)  Olanzapine is also approved for long-term therapy and maintenance treatment of schizophrenia. Auth
concluded that olanzapine demonstrated efficacy and long-term safety in the maintenance treatment res
stable schizophrenia or schizoaffective disorder were randomized to receive olanzapine (10 to 20 milligra
olanzapine improved on all quality of life measures while the patients receiving placebo worsened. Olanz
15 or 20 milligrams daily) (Anon, 2000). 
2)  Two other studies were presented that demonstrated olanzapine's superiority to placebo and to a sub
maintenance therapy of schizophrenia (Dellva & Tran Tollefson, 1997). In a 46 week double-blind, multic
schizophrenia with an acute exacerbation and who had previously responded to acute therapy were enro
olanzapine (n=45) or placebo (n=13), and in the second study patients received either olanzapine (n=48)
the first study, patients in the olanzapine group experienced a significantly lower relapse risk (p equal to 
study, patients in the olanzapine group again experienced a significantly lower relapse risk (p equal to 0.
dose of olanzapine. 

4)  Pediatric: 
a)  Olanzapine and quetiapine were both effective in reducing the symptomatology of first episode psychosis,
olanzapine in the adolescent population, according to a 6-month, prospective, randomized, open-label study 
1.25 years (range 12 to 18 years), a diagnosis of schizophrenia or any other psychotic disorder according to D
before the age of 18, lasting less than 1 year were included in the study. Patients were randomized to receive
milligrams/day (mg/day), n=24), or olanzapine (mean dose 9.7 +/- 6.5 mg/day, n=26) for 6 months (mean, 144
antipsychotics, such as benzodiazepines, antidepressants, antiepileptics, were permitted. The results of the p
published. Based on the intent-to-treat analysis of secondary outcomes, both the olanzapine and quetiapine g
months from baseline in the Positive and Negative symptoms scale (PANSS) total score (-2.201, p=0.028 and
positive subscale (-2.366; p=0.018 and -2.028, p=0.042, respectively). The negative PANSS subscale scores
p=0.011), but the reduction did not reach statistical significance in the olanzapine arm (-0.21, p=0.833). Patie
the Strengths and Difficulties Questionnaire (SDQ), but the improvements did reach statistical significance ex
between-group comparisons of improvement in secondary endpoints were nonsignificant except patient-repo
15.5 kilograms (kg) (p less than 0.001) was seen in the olanzapine group, and a 5.4 kg gain was seen in the 
adverse events associated with quetiapine and olanzapine throughout the study included concentration difficu
fatigability (79% vs 73%), and sleepiness/sedation (79% vs 84%). At the study conclusion at 6 months, 16 pa
study. The results were limited by the open-label study design, small sample size, variety of concomitant med
2009). 

 
4.5.AE   Schizophrenia, Refractory 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive; Pediatric, Evidence is inconclusive 
Recommendation: Adult, Class IIb; Pediatric, Class IIb 
Strength of Evidence: Adult, Category B; Pediatric, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Improved symptoms sufficiently for hospital discharge in about half of patients in small study (Dinakar et 
May be effective in the treatment of children with drug-resistant childhood-onset schizophrenia (Mozes e

3)  Adult: 
a)  Among patients who had been hospitalized for schizophrenia for longer than 5 years and who were consid
showed sufficient clinical improvement after 3 months of treatment with olanzapine or risperidone to be discha
suited to treatment with clozapine either because of medical contraindications or because of unwillingness to 
were given olanzapine 10 to 30 milligrams (mg) per day or risperidone 4 to 10 mg/day. Treatments were titrat
continued for 3 months. Mean scores on the Brief Psychiatric Rating Scale decreased from 67 to 53 for the o
risperidone group (n=47) (p less than 0.001 for both groups). Of the 34 patients who were discharged from th
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the 90-day follow-up. No significant side effects (such as weight change) were observed during the 3 months 
4)  Pediatric: 

a)  Olanzapine seemed to be effective in the treatment of children with drug-resistant schizophrenia. In an op
(mean age, 12.5 years), with childhood-onset schizophrenia refractory to previous treatment with at least two 
2.5 milligrams (mg)/day, titrated to doses of 10, 15, or 20 mg per day; mean dose, 15.56 mg/day) for 12 week
reductions were observed at week 12 as compared with baseline in the mean scores for the Brief Psychotic R
p=0.03) and the Clinical Global Impression scale (decreased from 6.09 to 4.7; p less than 0.005). The Positiv
mean score was reduced from 123.56 at baseline as compared with 96.7 at week 12 (p=0.026). In addition, t
significant reductions at week 12 as compared with baseline (p=0.048 and p=0.05, respectively). The most co
and weight gain (100%; mean weight gain, 6.1 kilograms). No extrapyramidal side effects, dystonias, elevate
electrocardiogram or electroencephalogram abnormalities were observed. Larger, controlled studies are need
olanzapine for the treatment of childhood-onset schizophrenia (Mozes et al, 2003). 

 
4.5.AF   Schizophrenic prodrome 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

May be effective in the treatment schizophrenic prodromal syndrome (Woods et al, 2003) 
3)  Adult: 

a)  The results of one study suggest that olanzapine may be effective in the treatment of patients experiencin
randomized, double-blind, placebo-controlled, multicenter study, patients with prodromal syndrome received o
mean dose, 8 mg/day) or placebo (n=29) for 8 weeks. Results of the study were inconsistent across analyses
olanzapine-treated patients showed a significant improvement from baseline to endpoint in total score for the 
x time interaction), as compared with placebo (p less than 0.005). However, when a last observation carried f
favored olanzapine but did not reach statistical significance. Significantly more patients taking olanzapine exp
baseline body weight as compared with placebo (56.7% vs 3.4%, respectively, p less than 0.001). Larger, lon
clinical efficacy (Woods et al, 2003). 

 
4.5.AG   Senile dementia of the Lewy body type 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in low doses (5 milligrams/day) but not at high doses (15 mg/day) (Cummings et al, 2002) 
3)  Adult: 

a)  Olanzapine at low doses significantly reduced delusions and hallucinations in patients with dementia with 
were a subset of patients with Alzheimer's disease being treated for psychosis with various doses of olanzapi
controlled trial. Within the DLB subset, 10 patients were treated with placebo, 5 with olanzapine 5 milligrams 
with olanzapine 15 mg/day. In comparison to scores with placebo treatment, final scores on the delusions sub
Home (NPI/NH) after 12 weeks of olanzapine treatment were significantly better for the 5 mg group (p=0.009)
mg group. Scores on the hallucinations subscale were significantly better for the 5 mg group only. Olanzapine
symptoms of parkinsonism or any decrease in cognition. The 5-mg dose also diminished disruptiveness of pa
b)  Olanzapine (2.5 to 7.5 milligrams daily) showed little advantage over conventional neuroleptics in 8 patien
(DLB). Only 2 patients demonstrated clear improvement in psychotic and behavioral symptoms. Three patien
remaining 3 patients could not tolerate olanzapine, even at the lowest dose. The data suggests that benzodia
methods should be considered prior to olanzapine for treatment of DLB (Walker et al, 1999). 

 
4.5.AH   Severe major depression with psychotic features 

See Drug Consult reference: PSYCHOTIC DEPRESSION - DRUG THERAPY 
 
4.5.AI   Tardive dyskinesia 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence is inconclusive 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Improvements seen in tardive dyskinesias after switching to olanzapine in case reports (Soutullo et al, 19
See Drug Consult reference: TARDIVE DYSKINESIA - DRUG THERAPY 

3)  Adult: 
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a)  Tardive dyskinesia improved in 2 patients after being switched to olanzapine (Soutullo et al, 1999a). The f
Abnormal Involuntary Movement Scale (AIMS) which improved after 4 weeks. His AIMS score was 9 at 2 mo
maintained on olanzapine 15 milligrams (mg). The second had a score of 31 which improved to 3 after 1 wee
a score of 9. Other cases of significant improvement have been reported (Almeida, 1998). 
b)  Four cases of patients with tardive dyskinesias showing marked improvements on the Abnormal Involunta
al, 1998). All cases involved patients on long-term neuroleptic therapy that were switched to olanzapine and t
therapy tardive dyskinesias had decreased. 

 
4.5.AJ   Trichotillomania 

1)  Overview 
FDA Approval: Adult, no; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Effective in several cases, either alone or as adjunct therapy with fluoxetine or citalopram (Gupta & Gupt
Effectively reduced symptoms of hair pulling during small, open-label trial (Stewart & Nejtek, 2003) 

3)  Adult: 
a)  Olanzapine therapy reduced symptoms of hair pulling, depression, and anxiety in patients with trichotillom
(n=17) diagnosed with trichotillomania received 12 weeks of treatment with olanzapine (initial, 2.5 milligrams 
mg at bedtime by week 8; mean dose at week 12, 8.5 mg/day). A significant reduction in the mean score for t
Scale (MGH) was observed from baseline to weeks 4, 6, 8, and 12 (weeks 4 and 6, p less than or equal to 0.
From baseline to endpoint, hair pulling was reduced by 66% (MGH), anxiety levels decreased by 63% as mea
less than or equal to 0.05) and depressive symptoms shrunk by 43% as measured by the Hamilton Rating Sc
events were sedation and weight gain. Randomized, controlled trials are needed to confirm these findings (St
b)  In 3 of 4 patients with trichotillomania as well as other psychiatric disorders, olanzapine in addition to citalo
trichotillomania had failed to respond to various regimens of SSRIs (selective serotonin reuptake inhibitors). E
milligrams (mg) per day. The dose used by the patient whose trichotillomania did not respond was 1.25 mg/d
mg/day (Ashton, 2001). 
c)  Three patients with self-inflicted dermatoses were successfully treated with olanzapine 2.5 to 5 milligrams
acne, self-induced skin ulcers, and trichotillomania within 2 to 4 weeks of initiating olanzapine therapy. Durati
Improvement was maintained in 1 patient by taking 2.5 mg once or twice weekly as required (Gupta & Gupta,
d)  A 22-year-old woman with trichotillomania improved when olanzapine was added to her fluoxetine regime
trichotillomania and obsessive-compulsive disorder. She had failed trials with multiple selective serotonin reu
perphenazine. She did have a response to fluvoxamine with risperidone but developed severe hyperprolactin
milligrams (mg)/day and then had olanzapine 10 mg added. After 7 weeks, her Massachusetts General Hosp
and the Yale-Brown Obsessive Compulsive Scale compulsion subscale from 13 to 4. Due to sedation, her ola
Thereafter, she tolerated olanzapine well but gained 8 pounds. 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Aripiprazole 

Chlorpromazine 

Clozapine 

Haloperidol 

Lithium 

Olanzapine/Fluoxetine Hydrochloride 

Perphenazine 

Quetiapine 

Risperidone 

Valproic Acid 

Ziprasidone 
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4.6.A   Aripiprazole 

 
4.6.A.1   Schizophrenia 

a)  A trend toward greater improvement in some areas of neurocognitive function (eg, verbal learning, workin
daily compared to olanzapine 15 mg daily in a randomized study (n=256) (Kern et al, 2001). However, a place
unavailable (unpublished). 

 
4.6.B   Chlorpromazine 

Schizophrenia 

Schizophrenia, Treatment-resistant 

 
4.6.B.1   Schizophrenia 

a)  Based upon comparisons of minimum effective dosages identified in placebo-controlled, fixed-dose and fix
schizophrenic patients, the minimum effective dose of olanzapine was 10 milligrams/day (equivalent to chlorp

 
4.6.B.2   Schizophrenia, Treatment-resistant 

a)  Olanzapine 25 milligrams (mg) daily and chlorpromazine 1200 mg daily plus benztropine 4 mg daily show
randomized trial of 84 patients with treatment-resistant schizophrenia. No significant differences were seen be
Scale (BPRS), Scale for the Assessment of Negative Symptoms, or the Clinical Global Impression (CGI) Sco
of the chlorpromazine patients met response criteria of at least a 20% reduction in baseline BPRS score and 
post-treatment BPRS score of less than 35. Dry mouth, orthostatic changes, and unsteady gait were more co
0.01), as was extrapyramidal symptoms (p less than 0.05) (Conley et al, 1998). 

 
4.6.C   Clozapine 

Bipolar disorder 

Drug-induced psychosis 

Hostile behavior 

Schizophrenia 

Schizophrenia - Suicidal intent 

 
4.6.C.1   Bipolar disorder 

a)  In a retrospective study of 50 consecutive patients treated for bipolar disorder with atypical antipsychotic m
and risperidone (n=25), along with standard mood stabilizers, showed similar efficacy. Overall, 68% of patien
Clinical Global Impressions assessment over the 12-week study. Mean dosages were 210 milligrams (mg) pe
and 1.7 mg day for risperidone. The only serious adverse event to occur during the study was a seizure in a p
(EPS) were reported in 12 of 42 subjects (28.6%). Parkinsonism occurred in 4 of 25 patients taking risperidon
clozapine. Weight gain was more extreme in patients taking clozapine and olanzapine than in those taking ris
reported in other studies, may have been affected by concurrent mood enhancing medications (Guille et al, 2

 
4.6.C.2   Drug-induced psychosis 

a)  In a small (n=18), open study, clozapine and olanzapine were both effective in reducing symptoms of dopa
Parkinson's disease. However, olanzapine and not clozapine caused worsening of Parkinsonian symptoms. T
milligrams (mg) per day and was increased at weekly intervals as necessary to optimize clinical status. The fi
week study was 16.9 mg /day (range: 6.25 to 37.5 mg/day). Olanzapine was started at 2.5 to 5 mg/day. The f
completing the study was 4.7 mg/day (range: 2.5 to 10 mg/day). Three patients dropped out of the study after
for 2 patients, 5 mg for 1 patient) because of worsening of parkinsonism. All patients in the clozapine group c
somnolence, falls, orthostatic hypotension, and syncope. Neuropsychiatric symptoms markedly improved with
Neuropsychiatric Inventory global scores for clozapine and olanzapine, respectively). Parkinsonian motor sco
group and worsened by 25% in the olanzapine group. It is possible that the differences observed were due to
of olanzapine was excessive (Gimenez-Roldan & Mateo D Navarro, 2001). 

 
4.6.C.3   Hostile behavior 

a)  Clozapine reduced hostility in patients with schizophrenia and was superior to haloperidol and risperidone
with a diagnosis of schizophrenia or schizoaffective disorder and a history of poor response to drug treatment
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olanzapine, risperidone, or haloperidol in cross-titration with the antipsychotic drug used prior to the start of th
antidepressants had been phased out earlier. Daily doses of olanzapine, risperidone, and haloperidol were es
20, 8, and 20 milligrams (mg), respectively. Patients receiving clozapine were scheduled to achieve the targe
fixed for the remainder of the initial 8-week period. In a second (6-week) period, doses were allowed to vary: 
olanzapine, 4 to 16 mg for risperidone, and 10 to 30 mg for haloperidol. Hostility, measured by the hostility ite
(PANSS), improved significantly (in comparison to baseline) in the clozapine group only (p=0.019). This effec
symptoms (delusional thinking, hallucinations) or on sedation. The effect of clozapine on hostility was superio
(p=0.012) but not to that of olanzapine (Citrome et al, 2001). 

 
4.6.C.4   Schizophrenia 

a)  Olanzapine and risperidone improved neurocognitive deficits more than did haloperidol or clozapine in pat
that was refractory to treatment with typical antipsychotics. In a randomized, double-blind study, inpatients we
(mg) per day, olanzapine (n=26) 10 to 40 mg/day, risperidone (n=26) 4 to 16 mg day, or haloperidol (n=25) 10
treatment (target doses: olanzapine 20 mg/day, risperidone 8 mg/day, haloperidol 20 mg/day, clozapine 500 
week study; during the last 6 weeks, dosages were adjusted individually (generally increased if response was
adverse effects). Improvement over time in global neurocognitive score was seen for olanzapine and risperid
organization and in processing speed and attention, improvement was seen with olanzapine. In simple motor
Changes in global neurocognitive performance with olanzapine and risperidone were of medium magnitude (a
enough to be clinically significant. Beneficial changes with clozapine were modest. Despite cognitive gains, p
ability and social/vocational functioning. Improvements in neurocognitive deficits were associated with improv

 
4.6.C.5   Schizophrenia - Suicidal intent 

a)  In the International Suicide Prevention Trial (InterSePT), clozapine was shown to be more effective than o
adult, patients with schizophrenia or schizoaffective disorder. Men and women between the ages of 18 to 65 
recruited to participate in this 2-year, prospective, randomized, international, parallel group, study. The endpo
attempts (including completed suicides) or hospitalization due to imminent suicide risk (type 1 events) or ratin
Clinical Global Impression of Suicide Severity (CGI-SS) scale (type 2 events). Of the total sample of 980 patie
diagnosed as having schizophrenia and 38% (371) were diagnosed with schizoaffective disorder. Twenty-sev
treatment resistant. The patients were divided into two treatment groups (clozapine or olanzapine) and did no
diagnosis, treatment resistance, number of previous suicide attempts, or baseline concomitant medications. B
Dropout rates for the two groups were similar with 192 discontinuing treatment with clozapine and 187 with ol
(95% CI, 0.58-0.97) for type 1 events (p=.03) and 0.78 (95% CI, 0.61-0.99) for type 2 events (p=.04) compare
adverse events for the olanzapine group were weight gain, somnolence, dry mouth, and dizziness, while saliv
dizziness were the most frequently reported adverse events reported for the clozapine group. The overall num
between the two groups. Decreased white blood cell counts occurred in 5.8% of clozapine-treated patients an
were no reports of agranulocytosis or deaths due to granulocytopenia in either group. There was a total of 8 s
olanzapine). The mean daily olanzapine dosage was 16.6 +/- 6.4 mg and the mean daily clozapine dosage w

4.6.C.6   Adverse Effects 
a)  The results of one study suggest that patients receiving atypical antipsychotics have a higher incidence of
conventional antipsychotic medication. In a retrospective, pharmacovigilance study, 192 cases of pancreatitis
dose, 306.7 milligrams (mg)/day), olanzapine (mean dose, 15 mg/day), risperidone, (mean dose, 4 mg/day) o
identified cases, 40%, 33%, and 16% were related to treatment with the atypical antipsychotic medications cl
as compared with 12% of the cases which were related to the conventional neuroleptic, haloperidol. In most p
months after initiation of treatment (Koller et al, 2003b). 
b)  Results of a retrospective analysis showed that olanzapine treatment was associated with a lower rate of 
but was similar to rates occurring with risperidone and clozapine therapy. In a pooled analysis of 23 randomiz
schizophrenia, frequency and severity of EPS associated with olanzapine therapy (2.5 to 20 milligrams (mg)/d
mg/day), risperidone (4 to 12 mg/day), clozapine (25 to 625 mg/day), and placebo. Dystonic events (ie, dysto
occurred in significantly fewer patients during olanzapine treatment as compared with haloperidol (0.5% vs 5.
(1% vs 3.2%, respectively; p=0.047) treatment, while no significant difference was found between olanzapine
olanzapine-treated patients, a significantly higher percentage of haloperidol-treated patients experienced park
extrapyramidal syndrome, hypertonia, hypokinesia, masked facies, and tremor) (9.3% vs 28.3%, respectively
akathisia, hyperkinesia) (6.7% vs 20.4%, respectively; p less than 0.001) during therapy. However, no signific
olanzapine group as compared with the placebo, risperidone, or clozapine groups in regard to the occurrence
occurred in significantly more patients treated with haloperidol as compared with olanzapine (44.4% vs 16.2%
patients treated with clozapine as compared with olanzapine (2.6% vs 6.8%, respectively; p=0.047). The over
and risperidone groups as compared with olanzapine. Significantly fewer patients received anticholinergic me
with the haloperidol (p less than 0.001) or risperidone (p=0.018) groups. No difference was found between ola
placebo or clozapine in regard to percentage of patients given anticholinergic drugs during therapy (Carlson e
c)  In an open-label trial (n=24), olanzapine-treated patients had significantly lower levels of serum anticholine
to enrollment, subjects were stabilized on therapeutic doses, averaging 15 milligrams (mg)/day and 444 mg/d
mean serum anticholinergic levels were 0.96 and 5.47 picomoles/atropine equivalents in the olanzapine and c
Scores assessing clinical anticholinergic effects were significantly higher for salivation, constipation, micturitio
clozapine versus olanzapine recipients (p less than 0.05). Dry mouth was more problematic with olanzapine t
differ cognitively with respect to Mini Mental State Exam scores. Although efficacy was not a primary endpoin
clozapine (p=0.002), with no statistical difference in Clinical Global Impression Scale, Severity subscale score
due to adverse effects (Chengappa et al, 2000). 
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4.6.D   Haloperidol 

Adverse reaction to cannabis - Drug-induced psychosis 

Mania 

Schizophrenia 

Tardive dyskinesia 

 
4.6.D.1   Adverse reaction to cannabis - Drug-induced psychosis 

a)  Olanzapine was as effective as haloperidol in the treatment of cannabis-induced psychotic disorder (Berk 
a psychotic episode associated with cannabis use were randomized to receive either olanzapine 10 milligram
weeks there was a significant improvement in both groups as compared to baseline measured on the Brief Ps
p=0.0001 for haloperidol). There was no significant difference between the 2 groups. Olanzapine was associa

 
4.6.D.2   Mania 

a)  Olanzapine and haloperidol therapies were similarly effective in the treatment of acute mania in patients w
study, patients with bipolar I disorder, mixed or manic episode and a Young-Mania Rating Scale (Y-MRS) sco
milligram (mg)/day) or haloperidol (3 to 15 mg/day) at flexible doses for 6 weeks. Patients showing symptom 
in which they received ongoing treatment. Symptomatic remission was defined as a Y-MRS score of 12 or les
score (HAM-D) of 8 or less at week 6. Symptomatic remission rates for patients in the olanzapine group were
at week 6 (52.1% vs 46.1%, respectively; p=NS) and week 12 (51.7% vs 43.8%, respectively; p=NS). Howev
improvements in health- related quality of life factors as compared with haloperidol treatment (Shi et al, 2002)

 
4.6.D.3   Schizophrenia 

a)  SUMMARY: Olanzapine is more effective than haloperidol for the treatment of negative symptoms of schiz
managing positive symptoms. Olanzapine is less likely to induce extrapyramidal reactions or elevation of seru
b)  Olanzapine and risperidone improved neurocognitive deficits more than did haloperidol or clozapine in pat
that was refractory to treatment with typical antipsychotics. In a randomized, double-blind study, inpatients we
(mg) per day, olanzapine (n=26) 10 to 40 mg/day, risperidone (n=26) 4 to 16 mg day, or haloperidol (n=25) 10
treatment (target doses: olanzapine 20 mg/day, risperidone 8 mg/day, haloperidol 20 mg/day, clozapine 500 
week study; during the last 6 weeks, dosages were adjusted individually (generally increased if response was
adverse effects). Improvement over time in global neurocognitive score was seen for olanzapine and risperid
organization and in processing speed and attention, improvement was seen with olanzapine. In simple motor
Changes in global neurocognitive performance with olanzapine and risperidone were of medium magnitude (a
enough to be clinically significant. Beneficial changes with clozapine were modest. Despite cognitive gains, p
ability and social/vocational functioning. Improvements in neurocognitive deficits were associated with improv
c)  Olanzapine was at least as effective as and safer than haloperidol for the treatment of schizophrenia in a l
and negative symptoms resistant to treatment with typical antipsychotics. In a randomized, double-blind trial, 
milligrams (mg) per day and increased to a maximum of 15 mg/day, or haloperidol, starting at 4 mg/day and i
daily doses were 10.5 mg for olanzapine and 8 mg for haloperidol. The proportion of olanzapine-treated patie
improvement was 44.5%, compared to 40.5% of haloperidol-treated patients. The 95% confidence interval wa
olanzapine was not inferior to haloperidol in efficacy. Total and subscale scores on the Positive and Negative
in the olanzapine group than in the haloperidol group, but only on the negative symptoms subscale did the dif
Eighty-one percent of olanzapine-treated patients and 66% of haloperidol-treated patients finished the study, 
because of adverse events or abnormal laboratory values ( 8 vs 22). Olanzapine-treated patients showed an 
whereas haloperidol-treated patients showed a worsening (p less than 0.001). Treatment-emergent parkinson
18.8% of the haloperidol group. By the end of treatment, parkinsonism had resolved in all patients in the olan
haloperidol group. There was a significantly greater incidence of insomnia, akathisia, tremor, anorexia, increa
nausea, and weight decrease in haloperidol-treated patients than in olanzapine-treated patients. Only weight 
kilogram vs -0.71 kilogram, p less than 0.001). Thirty-two percent of olanzapine-treated patients showed no a
abnormality, compared to 15.5% of haloperidol-treated patients (p=0.008) (Ishigooka et al, 2001). 
d)  Olanzapine has been at least as effective as haloperidol, each given for six weeks, in the treatment of sch
1996)(Anon, 1996; Anon, 1995). Overall improvement, based on Brief Psychiatric Rating Scale (BPRS) total s
reached significance in the largest trial (Anon, 1996). Both agents have produced similar decreases in positiv
with olanzapine is attributed to a greater reduction in negative symptoms in these patients, particularly in high
negative symptoms have been significantly greater with olanzapine on the Scale for the Assessment of Nega
Syndrome Scale (PANSS), although significance was not achieved on the BPRS-negative scale in one study
have demonstrated greater than 80% improvement in BPRS-total scores with olanzapine, whereas the perce
always differed significantly between drugs. 
e)  Intramuscular (IM) olanzapine successfully treated acutely agitated patients with schizophrenia in 3 clinica
evaluated 108 patients receiving fixed or variable doses of 2.5, 5.0, 7.5, or 10.0 milligram (mg) given as 1 to 4
20 mg orally (PO) QD for 2 days. Response was assessed using the Brief Psychiatric Rating Scale (BPRS); t
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PO Administration (no statistical analysis was performed). The third study was a multicenter, double-blind, pla
with IM haloperidol in the treatment of acute agitation. Patients (n=311) received up to 3 doses of olanzapine 
hours. Thereafter, patients were treated with oral olanzapine (5 to 20 mg QD) or oral haloperidol (5 to 20 mg 
or haloperidol showed significantly greater improvement over placebo at 2 and 24 hours as measured by the 
observed between olanzapine- and haloperidol-treated patients. Patients treated with intramuscular olanzapin
significant difference between patients treated with IM drug between baseline and day 5 (Jones et al, 2000) 
f)  In a study of 300 patients with schizoaffective disorder, olanzapine treated patients showed significantly gr
patients on the Brief Psychiatric Rating Scale (BPRS) total (p=0.002), Positive and Negative Syndrome Scale
(p=0.006), and Montgomery-Asberg Depression Rating Scale (MADRS) total (p less than 0.001). Patients we
study. Patients were assessed weekly for a six week acute phase with responders followed for up to 1-year. A
olanzapine (5 to 20 milligrams) was superior to haloperidol (5 to 20 milligrams) in the BPRS (p=0.012), PANS
MADRS (p less than 0.001); however, in depressed subtype patients, no significant differences were seen wh
During the double-blind extension phase, the only significant difference between treatment groups was in the
(p=0.045). Extrapyramidal symptoms were less severe among olanzapine treated patients (p=0.016), but wei
al, 1997). 
g)  In a 6-week randomized study of 83 patients with first-episode psychosis (schizophrenia, schizophreniform
receiving olanzapine showed significantly greater improvement on the Brief Psychiatric Rating Scale (BPRS) 
(PANSS) as compared to patients receiving haloperidol. Patients greater than 45 years of age at onset of sym
years received olanzapine or haloperidol 5 milligrams (mg) per day and adjusted every 7 days within the rang
olanzapine treated patients experienced a 40% or greater improvement from baseline compared to 29.2% of 
treated patients also improved more on the PANSS total score (p=0.02) and positive symptom score (p=0.03
the Simpson-Angus scale, olanzapine patients showed improvement in extrapyramidal symptoms, whereas h
0.001). Somnolence was more common in olanzapine treated patients, whereas akathisia and hypertonia we
1999). 
h)  Olanzapine showed a superior and broader spectrum of efficacy over haloperidol in the treatment of schiz
profile (Tollefson et al, 1997). In a large international, multicenter double-blind trial, olanzapine (N=1336) was
Starting doses were 5 milligrams (mg) for both drugs which could be increased by 5 mg increments at the inv
Olanzapine was significantly superior to haloperidol on the Brief Psychiatric Rating Scale (p less than 0.02), t
(p=0.05), the clinical Global Impression severity score (p less than 0.03), and the Montgomery-Asberg Depre
Significant advantages were also seen in the extrapyramidal profiles and effects on prolactin levels. Further a
symptoms were also better controlled with olanzapine therapy (Tollefson et al, 1998). On the Montgomery-As
significantly more effective than haloperidol (p = 0.001). 
i)  In multiple clinical trials of olanzapine, the incidence of self-directed aggression among patients receiving o
significantly different (Keck et al, 2000a). These trials indicated a significantly greater improvement in suicida
with haloperidol-treated patients. Another analysis demonstrated a 2.3-fold reduction in the annual suicide att
receiving olanzapine versus haloperidol. 

 
4.6.D.4   Tardive dyskinesia 

a)  Olanzapine was associated with a lower incidence of tardive dyskinesia when compared to haloperidol (To
and blinded studies evaluating patients with schizophrenia, schizophreniform disorder, or schizoaffective diso
(n=197) were compared. Patients had no evidence of tardive dyskinesia at baseline. At any visit after baselin
16.2% of patients in the haloperidol group manifested treatment-emergent tardive dyskinesia (p less than 0.0
patients and 7.6% of haloperidol patients manifested tardive dyskinesia (p equal to 0.001). Similar results hav

4.6.D.5   Efficacy 
a)  Results of a retrospective analysis showed that olanzapine treatment was associated with a lower rate of e
but was similar to rates occurring with risperidone and clozapine therapy. In a pooled analysis of 23 randomiz
schizophrenia, frequency and severity of EPS associated with olanzapine therapy (2.5 to 20 milligrams (mg)/d
mg/day), risperidone (4 to 12 mg/day), clozapine (25 to 625 mg/day), and placebo. Dystonic events (ie, dysto
occurred in significantly fewer patients during olanzapine treatment as compared with haloperidol (0.5% vs 5.
(1% vs 3.2%, respectively; p=0.047) treatment, while no significant difference was found between olanzapine
olanzapine-treated patients, a significantly higher percentage of haloperidol-treated patients experienced park
extrapyramidal syndrome, hypertonia, hypokinesia, masked facies, and tremor) (9.3% vs 28.3%, respectively
akathisia, hyperkinesia) (6.7% vs 20.4%, respectively; p less than 0.001) during therapy. However, no signific
olanzapine group as compared with the placebo, risperidone, or clozapine groups in regard to the occurrence
occurred in significantly more patients treated with haloperidol as compared with olanzapine (44.4% vs 16.2%
patients treated with clozapine as compared with olanzapine (2.6% vs 6.8%, respectively; p=0.047). The over
and risperidone groups as compared with olanzapine. Significantly fewer patients received anticholinergic me
with the haloperidol (p less than 0.001) or risperidone (p=0.018) groups. No difference was found between ola
placebo or clozapine in regard to percentage of patients given anticholinergic drugs during therapy (Carlson e
b)  Pooled safety results from 3 large double-blind, controlled trials in 2606 patients demonstrated that olanza
extrapyramidal symptoms (EPS) occurring versus haloperidol (p less than 0.001) (Tran et al, 1997). Also stat
discontinued the study because of EPS (p less than 0.001). This suggests that the use of olanzapine may be 
fewer adverse effects. 
c)  The risk of extrapyramidal adverse effects is lower with olanzapine compared to haloperidol, especially dy
been significantly less with olanzapine (Tollefson et al, 1997); (Beasley et al, 1996)(Anon, 1996; Anon, 1995)

4.6.D.6   Adverse Effects 
a)  The results of one study suggest that patients receiving atypical antipsychotics have a higher incidence of
conventional antipsychotic medication. In a retrospective, pharmacovigilance study, 192 cases of pancreatitis
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dose, 306.7 milligrams (mg)/day), olanzapine (mean dose, 15 mg/day), risperidone, (mean dose, 4 mg/day) o
identified cases, 40%, 33%, and 16% were related to treatment with the atypical antipsychotic medications cl
as compared with 12% of the cases which were related to the conventional neuroleptic, haloperidol. In most p
months after initiation of treatment (Koller et al, 2003). 

 
4.6.E   Lithium 

 
4.6.E.1   Mania 

a)  A review of 3 randomized, double-blinded, placebo-controlled studies concluded that a more rapid antima
loading of divalproex than with standard titration divalproex, lithium or placebo. In these short-term studies, or
30 milligrams/kilogram/day (mg/kg/day) for the first 2 days and maintained at 20 mg/kg/day or it was initiated 
increased to a maximum of 20 mg/kg/day plus 1000 mg by day 6. This regimen was compared to divalproex 
to serum levels of 40 to 150 micrograms/milliliter (mcg/mL), lithium (n=54) initiated at 300 mg 3 times a day a
and olanzapine (n=55) initiated at 10 mg/day and titrated to a maximum of 20 mg/day and placebo (n=72). Pa
assessed using the change from baseline measurement of the Mania Rating Scale (MRS), the Manic Syndro
Scale (BIS). Intent-to-treat analyses showed that MRS measurements from oral-loaded divalproex patients w
patients. However, it showed significant differences from standard titration divalproex and placebo by day 5 a
Similar results were found for MSS and BIS measurements. Dry mouth and increased appetite was more com
standard titration (p less than 0.05). However, standard titration divalproex was associated with an increased 
(p less than 0.05). Divalproex overall was associated with greater decreases in platelet counts than other gro
greater reports of headache and fever (p less than 0.05) and olanzapine was associated with greater adverse
speech disorder, rhinitis, increases in total cholesterol and increases in serum alanine aminotransferase) ove
b)  Olanzapine was found to be at least as effective as lithium in the treatment of mania. In a 4-week, double-
were randomized to receive olanzapine 10 milligrams daily or lithium carbonate 400 milligrams twice daily. Th
two treatment groups on any primary outcome measures. However, olanzapine was significantly (p equal to 0
Global Impression severity scale at week 4 (lithium 2.83, olanzapine 2.29). The two medications did not differ
symptoms (Berk et al, 1999a). 

 
4.6.F   Olanzapine/Fluoxetine Hydrochloride 

 
4.6.F.1   Depression - Schizophrenia 

a)  Results of an 8-week, double-blind trial demonstrated that patients receiving both olanzapine and fluoxetin
improvement in Montgomery-Asberg Depression Rating Scale (MADRS) and Clinical Global Impression (CGI
medication alone. Twenty-eight patients with nonpsychotic treatment-refractory depression received olanzapi
60 milligrams/day). In addition, there were no significant differences in adverse events among the 3 different t

 
4.6.G   Perphenazine 

 
4.6.G.1   Chronic schizophrenia 

a)  When newer antipsychotic medications (olanzapine, quetiapine, risperidone, and ziprasidone) were compa
perphenazine, the majority of patients in each group discontinued their antipsychotic study medication before
schizophrenia were randomized to receive olanzapine 7.5 to 30 milligrams/day (mg/day), perphenazine 8 to 3
risperidone 1.5 to 6.0 mg/day, or ziprasidone 40 to 160 mg/day for up to 19 months. Overall, 74% of patients 
months; discontinuation rates ranged from 64 to 82%. Time to discontinuation ranged from 3.5 months for zip
to discontinuation was significantly longer in the olanzapine group as compared with the quetiapine (hazard ra
to 0.76; p less than 0.001) or risperidone groups (HR, 0.75; 95% CI, 0.62 to 0.90; p=0.002). Time to discontin
all groups, but the rates ranged from 10% for risperidone to 19% for olanzapine (p=0.04). More patients disco
(average of 0.9 kilograms/month) and greater increases in glycosylated hemoglobin, total cholesterol, and trig

 
4.6.H   Quetiapine 

 
4.6.H.1   Chronic schizophrenia 

a)  When newer antipsychotic medications (olanzapine, quetiapine, risperidone, and ziprasidone) were compa
perphenazine, the majority of patients in each group discontinued their antipsychotic study medication before
schizophrenia were randomized to receive olanzapine 7.5 to 30 milligrams/day (mg/day), perphenazine 8 to 3
risperidone 1.5 to 6.0 mg/day, or ziprasidone 40 to 160 mg/day for up to 19 months. Overall, 74% of patients 
months; discontinuation rates ranged from 64 to 82%. Time to discontinuation ranged from 3.5 months for zip
to discontinuation was significantly longer in the olanzapine group as compared with the quetiapine (hazard ra
to 0.76; p less than 0.001) or risperidone groups (HR, 0.75; 95% CI, 0.62 to 0.90; p=0.002). Time to discontin
all groups, but the rates ranged from 10% for risperidone to 19% for olanzapine (p=0.04). More patients disco
(average of 0.9 kilograms/month) and greater increases in glycosylated hemoglobin, total cholesterol, and trig

 
4.6.I   Risperidone 

Agitation, acute - Psychotic disorder 

Bipolar disorder 
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Chronic schizophrenia 

Dementia - Problem behavior 

Extrapyramidal disease 

Obsessive-compulsive disorder, Refractory 

Schizophrenia 

 
4.6.I.1   Agitation, acute - Psychotic disorder 

a)  Olanzapine orally disintegrating tablets (ODT) and risperidone oral solution (OS) yielded similar improvem
Negative Syndrome Scale (PANSS-EC) and the Clinical Global Impression (CGI) scale in 87 patients treated 
emergency setting, according to an open-label, flexible-dose study. Patients with a baseline PANSS-EC scor
were assigned to receive initial doses of either olanzapine ODT 10 milligram (mg) (n=34) or risperidone OS 3
based on previous effective treatments, or monthly assignments to olanzapine or risperidone according to the
continued agitation could be re-dosed at any time, and after 1 hour could receive adjunctive drug therapy. PA
time. The mean CGI change from baseline was similar between the olanzapine and risperidone group (2.8 vs
PANSS-EC score over time ANOVA (at baseline and every 15 minutes for 1 hour) revealed no significant ma
treatment over time (F=2.94, p=0.09 and F=0.88, p=0.41, respectively). There was a significant mean change
compared with risperidone OS group (-9.2 vs 1.1 beats/minute, p=0.03). There were no significant differences
including extrapyramidal symptoms (Hatta et al, 2008). 

 
4.6.I.2   Bipolar disorder 

a)  In a retrospective study of 50 consecutive patients treated for bipolar disorder with atypical antipsychotic m
and risperidone (n=25), along with standard mood stabilizers, showed similar efficacy. Overall, 68% of patien
Clinical Global Impressions assessment over the 12-week study. Mean dosages were 210 milligrams (mg) pe
and 1.7 mg day for risperidone. The only serious adverse event to occur during the study was a seizure in a p
(EPS) were reported in 12 of 42 subjects (28.6%). Parkinsonism occurred in 4 of 25 patients taking risperidon
clozapine. Weight gain was more extreme in patients taking clozapine and olanzapine than in those taking ris
reported in other studies, may have been affected by concurrent mood enhancing medications (Guille et al, 2

 
4.6.I.3   Chronic schizophrenia 

a)  When newer antipsychotic medications (olanzapine, quetiapine, risperidone, and ziprasidone) were compa
perphenazine, the majority of patients in each group discontinued their antipsychotic study medication before
schizophrenia were randomized to receive olanzapine 7.5 to 30 milligrams/day (mg/day), perphenazine 8 to 3
risperidone 1.5 to 6.0 mg/day, or ziprasidone 40 to 160 mg/day for up to 19 months. Overall, 74% of patients 
months; discontinuation rates ranged from 64 to 82%. Time to discontinuation ranged from 3.5 months for zip
to discontinuation was significantly longer in the olanzapine group as compared with the quetiapine (hazard ra
to 0.76; p less than 0.001) or risperidone groups (HR, 0.75; 95% CI, 0.62 to 0.90; p=0.002). Time to discontin
all groups, but the rates ranged from 10% for risperidone to 19% for olanzapine (p=0.04). More patients disco
(average of 0.9 kilograms/month) and greater increases in glycosylated hemoglobin, total cholesterol, and trig

 
4.6.I.4   Dementia - Problem behavior 

a)  Risperidone and olanzapine were equally effective in the treatment of dementia-related behavioral disturb
facilities. In a double-blind, parallel study, patients (mean age, 83 years) with dementia received oral olanzap
titrated to maximum dose of 10 mg/day) or risperidone (n=19, initial dose 0.5 mg/day, titrated to maximum do
a 3-day washout period of psychotropic drugs. Antidepressants and mood stabilizers were allowed at stable d
medication at doses of 0.5 to 1 mg as needed for acute agitation. The mean daily doses for olanzapine and ri
1.47 mg (range, 0.5 to 2 mg), respectively. Lorazepam was utilized a median of 3.5 days (range 1-12 days) a
mg). Primary outcome measures were the Neuropsychiatric Inventory (NPI) and the Clinical Global Impressio
lowered CGI scores and total NPI scores from baseline to endpoint (p less than 0.0001, both values), howeve
Adverse events were frequent in this elderly population, with the most common including drowsiness, falls, an

 
4.6.I.5   Extrapyramidal disease 

a)  Results of a retrospective analysis showed that olanzapine treatment was associated with a lower rate of e
but was similar to rates occurring with risperidone and clozapine therapy. In a pooled analysis of 23 randomiz
schizophrenia, frequency and severity of EPS associated with olanzapine therapy (2.5 to 20 milligrams (mg)/d
mg/day), risperidone (4 to 12 mg/day), clozapine (25 to 625 mg/day), and placebo. Dystonic events (ie, dysto
occurred in significantly fewer patients during olanzapine treatment as compared with haloperidol (0.5% vs 5.
(1% vs 3.2%, respectively; p=0.047) treatment, while no significant difference was found between olanzapine
olanzapine-treated patients, a significantly higher percentage of haloperidol-treated patients experienced park
extrapyramidal syndrome, hypertonia, hypokinesia, masked facies, and tremor) (9.3% vs 28.3%, respectively
akathisia, hyperkinesia) (6.7% vs 20.4%, respectively; p less than 0.001) during therapy. However, no signific
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olanzapine group as compared with the placebo, risperidone, or clozapine groups in regard to the occurrence
occurred in significantly more patients treated with haloperidol as compared with olanzapine (44.4% vs 16.2%
patients treated with clozapine as compared with olanzapine (2.6% vs 6.8%, respectively; p=0.047). The over
and risperidone groups as compared with olanzapine. Significantly fewer patients received anticholinergic me
with the haloperidol (p less than 0.001) or risperidone (p=0.018) groups. No difference was found between ola
placebo or clozapine in regard to percentage of patients given anticholinergic drugs during therapy (Carlson e

 
4.6.I.6   Obsessive-compulsive disorder, Refractory 

a)  Adjunctive therapy of risperidone or olanzapine with serotonin-reuptake inhibitors (SRI) were equally effec
in SRI monotherapy-resistant outpatients, according to an 8-week, single-blind, randomized trial; however this
placebo arm, single-arm design, and underpowered nature of the trial. Following a 16-week prospective, open
who were treatment-resistant (defined as less than 35% improvement in the total score of Yale-Brown Obses
Global Impression Severity (CGI-S) score greater than 2) entered an 8-week single-blind phase (n=50). Patie
doses of clomipramine 200 to 225 mg, citalopram 50 to 80 mg, fluoxetine 60 mg, fluvoxamine 200 to 300 mg,
were randomized to receive either risperidone 1 to 3 mg/day (n=25), or olanzapine 2.5 to 10 mg/day (n=25) in
personnel and assessor-blinding constituted the single-blind study design; patients were not blinded. In an int
analysis of the primary endpoints, both treatments significantly improved Y-BOCS and CGI-S scores by week
mean Y-BOCS total scores, CGI-S scores, and responder rates (35% or greater improvement in Y-BOCS sco
was similar between groups. 

 
b)  Adverse effects of risperidone compared with olanzapine-treated patients included tension/inner unrest (2
p=0.016), and amenorrhea (66.7% vs 10%, p=0.02), respectively. The small sample size and the absence of 
to the limitations of this study (Maina et al, 2008). 

 
4.6.I.7   Schizophrenia 

a)  Olanzapine and risperidone were equally safe and effective therapies in the treatment of schizophrenia in 
double-blind study, 175 elderly patients (mean age, 71 years) were randomized to receive either risperidone 
(mean dose, 11.1 mg/day) for 8 weeks following a 1 week washout period of all psychotropic medications. Me
and Negative Syndrome Scale (PANSS) scores were between 50 and 120 at baseline. Clinical improvement 
total PANSS score. Both treatment groups showed significant reductions from baseline in the total PANSS sc
significant differences were not observed between groups. Fifty-eight percent of risperidone-treated patients a
clinical improvement as defined by the study. Both groups also exhibited significant improvement in four of th
The greatest mean change in the total PANSS score occurred in the 93 patients who had received conventio
to entering the study (p less than 0.001). The rate of extrapyramidal symptoms (EPS) was similar between th
(9.2% vs 15.9%, respectively, p=ns). The severity of EPS symptoms was reduced in both groups from baselin
between groups. A 7% or higher increase in weight occurred in significantly more olanzapine-treated patients
(14.8% vs 5.1%, p=0.043). No new cardiovascular events were observed in this patient population and mean
relevant (Jeste et al, 2003). 
b)  Olanzapine and risperidone improved neurocognitive deficits more than did haloperidol or clozapine in pat
that was refractory to treatment with typical antipsychotics. In a randomized, double-blind study, inpatients we
(mg) per day, olanzapine (n=26) 10 to 40 mg/day, risperidone (n=26) 4 to 16 mg day, or haloperidol (n=25) 10
treatment (target doses: olanzapine 20 mg/day, risperidone 8 mg/day, haloperidol 20 mg/day, clozapine 500 
week study; during the last 6 weeks, dosages were adjusted individually (generally increased if response was
adverse effects). Improvement over time in global neurocognitive score was seen for olanzapine and risperido
organization and in processing speed and attention, improvement was seen with olanzapine. In simple motor
Changes in global neurocognitive performance with olanzapine and risperidone were of medium magnitude (a
enough to be clinically significant. Beneficial changes with clozapine were modest. Despite cognitive gains, p
ability and social/vocational functioning. Improvements in neurocognitive deficits were associated with improv
c)  In a prospective, multicenter, double-blind trial, olanzapine was more cost-effective than risperidone in pat
or schizophreniform disorder. One hundred fifty patients were randomized to either olanzapine (10 to 20 millig
mg/d) (n=75) treatment for a period of 28 weeks. During the study, olanzapine- treated patients were significa

Primary Efficacy Endpoints at 8 Weeks

Risperidone (n=25) Olanzapine (n=25)

Responder rates* 44% (11/25) 48% (12/25)
Mean end-point Y-BOCS score 22.6 +/- 7.2 22.2 +/- 7.4

Change in mean Y-BOCS score from baseline -7.5; t=7.588, df=21, p less than 
0.001

-8.4; t=7.456, df=20
0.001

Mean end-point CGI-S score 3.2 +/- 1.7 3.1 +/- 1.8

Change in mean CGI-S score from baseline -1.7; t=7.022, df=21, p less than 
0.001

-1.9; t=7.707, df=20
0.001

* p=1; Y-BOCS=Yale-Brown Obsessive Compulsive Scale; CGI-S=Clinical Global Impression Severity s
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throughout the course of therapy than risperidone- treated patients (p=0.048). However, the proportion of pat
significantly different between groups. Overall, the incidence of side effects was similar between groups, but s
required an anticholinergic to control treatment-emergent extrapyramidal effects than did those receiving olan
costs were significantly higher for olanzapine-treated patients than those treated with risperidone ($2513 vers
52% reduction in inpatient and outpatient service costs ($3516 vs $7291 US) (Edgell et al, 2000). 
d)  In an open-label study of patients with DSM-IV schizophrenia, olanzapine (n=21) was shown to be as effe
6 months, risperidone was more effective for treatment of psychotic symptoms. However, olanzapine was ass
At discharge the average doses of olanzapine and risperidone were 14.4 and 5.7 milligrams (mg) daily, respe
risperidone was significantly greater than with olanazapine. The dose of drug was uncontrolled and adjusted 
response, tolerability of side effects, and manufacturer recommendations. Measures of effectiveness included
(BPRS), Global Assessment Scale (GAS) and quality of life measures. (Ho et al, 1999). Larger studies are ne
e)  Olanzapine (10 to 20 milligrams (mg) daily) was superior to risperidone (4 to 12 mg daily) in the treatment 
international, multicenter, double-blind, parallel-group 28-week prospective study of 339 patients with DSM-iv
disorder, or schizoaffective disorder, the olanzapine group had a significantly better overall response rate (gre
Negative syndrome Scale) and was significantly superior to risperidone in the treatment of negative symptom
curves, a significantly greater number of the olanzapine patients maintained their response at 28 weeks comp
reactions were significantly less with olanzapine, in particular extrapyramidal side effects, hyperprolactinemia
weight gain; suicide attempts occurred significantly less in the olanzapine group (Tran et al, 1997a). The use 
been subsequently criticized (Schooler, 1998; Gheuens & Grebb, 1998). 

4.6.I.8   Adverse Effects 
a)  The results of one study suggest that patients receiving atypical antipsychotics have a higher incidence of
conventional antipsychotic medication. In a retrospective, pharmacovigilance study, 192 cases of pancreatitis
dose, 306.7 milligrams (mg)/day), olanzapine (mean dose, 15 mg/day), risperidone, (mean dose, 4 mg/day) o
identified cases, 40%, 33%, and 16% were related to treatment with the atypical antipsychotic medications cl
as compared with 12% of the cases which were related to the conventional neuroleptic, haloperidol. In most p
months after initiation of treatment (Koller et al, 2003a). 

 
4.6.J   Valproic Acid 

 
4.6.J.1   Mania 

a)  A review of 3 randomized, double-blinded, placebo-controlled studies concluded that a more rapid antima
loading of divalproex than with standard titration divalproex, lithium or placebo. In these short-term studies, or
30 milligrams/kilogram/day (mg/kg/day) for the first 2 days and maintained at 20 mg/kg/day or it was initiated 
increased to a maximum of 20 mg/kg/day plus 1000 mg by day 6. This regimen was compared to divalproex 
to serum levels of 40 to 150 micrograms/milliliter (mcg/mL), lithium (n=54) initiated at 300 mg 3 times a day a
and olanzapine (n=55) initiated at 10 mg/day and titrated to a maximum of 20 mg/day and placebo (n=72). Pa
assessed using the change from baseline measurement of the Mania Rating Scale (MRS), the Manic Syndro
Scale (BIS). Intent-to-treat analyses showed that MRS measurements from oral-loaded divalproex patients w
patients. However, it showed significant differences from standard titration divalproex and placebo by day 5 a
Similar results were found for MSS and BIS measurements. Dry mouth and increased appetite was more com
standard titration (p less than 0.05). However, standard titration divalproex was associated with an increased 
(p less than 0.05). Divalproex overall was associated with greater decreases in platelet counts than other gro
greater reports of headache and fever (p less than 0.05) and olanzapine was associated with greater adverse
speech disorder, rhinitis, increases in total cholesterol and increases in serum alanine aminotransferase) ove
b)  Olanzapine was superior to divalproex for the treatment of acute mania in a 3-week, randomized, double-
bipolar I disorder, manic or mixed episode, and with or without psychotic features, were given flexibly dosed o
divalproex (500 to 2500 mg/day). Modal doses were 17.4 mg/day for olanzapine and 1401 mg/day for divalpr
(mcg/L) or greater (the targeted therapeutic range) was attained by approximately 87% of divalproex-treated 
Mania Rating Scale total score was 13.4 points for the olanzapine group and 10.4 points for the divalproex gr
difference was significant (in favor of olanzapine) among patients without psychotic features (p=0.06), but the
patients with psychotic features. Clinical response (50% or greater improvement in they Young Mania Rating 
treated patients and 43% of divalproex-treated patients (p=0.058). Time-to- remission was significantly shorte
0.04). There were more adverse events with olanzapine, mainly somnolence, dry mouth, and weight gain. Na
group (Tohen et al, 2002). 

 
4.6.K   Ziprasidone 

Chronic schizophrenia 

Schizophrenia 

 
4.6.K.1   Chronic schizophrenia 

a)  When newer antipsychotic medications (olanzapine, quetiapine, risperidone, and ziprasidone) were compa
perphenazine, the majority of patients in each group discontinued their antipsychotic study medication before
schizophrenia were randomized to receive olanzapine 7.5 to 30 milligrams/day (mg/day), perphenazine 8 to 3
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risperidone 1.5 to 6.0 mg/day, or ziprasidone 40 to 160 mg/day for up to 19 months. Overall, 74% of patients 
months; discontinuation rates ranged from 64 to 82%. Time to discontinuation ranged from 3.5 months for zip
to discontinuation was significantly longer in the olanzapine group as compared with the quetiapine (hazard ra
to 0.76; p less than 0.001) or risperidone groups (HR, 0.75; 95% CI, 0.62 to 0.90; p=0.002). Time to discontin
all groups, but the rates ranged from 10% for risperidone to 19% for olanzapine (p=0.04). More patients disco
(average of 0.9 kilograms/month) and greater increases in glycosylated hemoglobin, total cholesterol, and trig

 
4.6.K.2   Schizophrenia 

a)  In a randomized, double-blind trial (n=269), six-week courses of OLANZAPINE and ZIPRASIDONE had co
or schizoaffective disorder (DSM-IV), while the side effects profile of ziprasidone appeared to be more favora
favorable related to QT interval prolongation. Enrollees were acutely ill, recently admitted inpatients. During th
study drugs: olanzapine 5 milligrams (mg) on days 1 and 2 and 10 mg/day on days 3 to 7 (n=133); ziprasidon
twice daily on days 3 to 7 (n=136). Dosing was flexible over weeks 2-6 (olanzapine 5 to 15 mg/day; ziprasido
doses were 12.4 mg for olanzapine and 138.6 mg for ziprasidone (the latter in 2 divided doses daily). Efficacy
Scale (BPRS), Clinical Global Impression (CGI) severity and improvement scales, Positive and Negative Syn
for Schizophrenia. At study end, there were no significant differences on any rating scale between improveme
ziprasidone group. At endpoint, 36.8% of the olanzapine group and 48.5% of the ziprasidone group had disco
olanzapine and ziprasidone groups, respectively, had experienced adverse events that were considered treat
seen related to dyskinesia, dystonia, or extrapyramidal symptoms. Weight gain amounted to approximately 3
ziprasidone-treated patients, respectively (p less than 0.0001). Total cholesterol, low- density lipoprotein chol
approximately 10%, 13%, and 25%, respectively, in the group receiving olanzapine; all the same measures d
than 0.0001; p=0.0004; p less than 0.003, respectively). Fasting serum insulin increased by median 3.3 and 0
ziprasidone groups, respectively (p=0.051). Prolongation of the QTc interval amounted to 0.52 and 6.08 millis
than 0.05) (Simpson et al, 2004). 
b)  A multicenter, randomized, double-blind, parallel-group, 28 week study (n=548) found that olanzapine the
psychopathology improvement and higher response and completion rates compared to ziprasidone, while zip
and lipid profile. Patients with schizophrenia were randomized to receive olanzapine (n=277) 10 to 20 mg/day
primary efficacy measure, the Positive and Negative Syndrome Scale total score, showed that the olanzapine
the ziprasidone group (p less than 0.001). The olanzapine group also showed significant improvement from b
Positive and Negative Syndrome subscales: positive symptoms, negative symptoms, general psychopatholog
except for negative symptoms p=0.003). Patients were allowed to take benzodiazepines or hypnotic monothe
study if they required more than two concurrent benzodiazepine hypnotic medications. Significantly more pati
dose of a benzodiazepine compared to the olanzapine group (53.5% versus 40.4%; p=0.003). Response was
Negative Syndrome Scale total score at endpoint, and the rate was significantly higher for the olanzapine gro
versus 42.5%) (p less than 0.001). There was no significant difference in exacerbation of symptoms between
in the Positive and Negative Syndrome Scale total score by 20% or more and a decrease in the Clinical Glob
more after week 8 (14.6% olanzapine and 25.3% ziprasidone; p=0.06). Significantly more patients in the olan
group (42.4%) completed the study (p less than 0.001). Reasons for discontinuation were only significant for 
ziprasidone 13.7%; p=0.02) and aggravation of psychosis (olanzapine 1.4% versus ziprasidone 4.4%; p=0.05
body weight and levels of total cholesterol, low-density lipoprotein cholesterol, and triglycerides (all p less tha
high-density lipoprotein cholesterol (p=0.001) in the olanzapine group than in the ziprasidone group (Breier et
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 0.0   Overview 

1)  Class 
a)  This drug is a member of the following class(es): 

Antidepressant 
Antipsychotic 

2)  Dosing Information 
a)  Adult 

1)  Bipolar disorder, depressed phase 
a)  initial, olanzapine 6 mg/ fluoxetine 25 mg ORALLY once daily each evening (Prod Info SYMBYAX(R) oral 
b)  usual range, olanzapine 6 to 12 mg/fluoxetine 25 to 50 mg ORALLY once daily each evening (Prod Info S

2)  Major depressive disorder, Treatment resistant 
a)  initial, olanzapine 6 mg/ fluoxetine 25 mg ORALLY once daily each evening (Prod Info SYMBYAX(R) oral 
b)  usual range, olanzapine 6 to 18 mg/fluoxetine 25 to 50 mg ORALLY once daily each evening (Prod Info S

3)  Contraindications 
a)  concomitant use of pimozide, MAOIs, or thioridazine (Prod Info SYMBYAX(R) oral capsule, 2009) 

4)  Serious Adverse Effects 
a)  Death 
b)  Depression, Worsening 
c)  Diabetic ketoacidosis 
d)  Dyskinesia 
e)  Hyponatremia 
f)  Mania 
g)  Neuroleptic malignant syndrome 
h)  Pulmonary eosinophilia 
i)  Seizure 
j)  Suicidal thoughts 
k)  Suicide 
l)  Violent behavior 

5)  Clinical Applications 
a)  FDA Approved Indications 

1)  Bipolar disorder, depressed phase 
2)  Major depressive disorder, Treatment resistant 

 
 1.0   Dosing Information 

Drug Properties 

Storage and Stability 

Adult Dosage 

Pediatric Dosage 

 
 1.1   Drug Properties 

A)  Information on specific products and dosage forms can be obtained by referring to the Tradename List (Product Ind
 
 1.2   Storage and Stability 

A)  Preparation 
1)  Oral 

a)  The combination of olanzapine/fluoxetine should be administered in the evening. While food has no appre
fluoxetine given individually, the effect of food on the absorption of the combination has not been studied (Pro

B)  Symbyax(TM) capsules should be stored at 25 degrees Celsius (77 degrees Fahrenheit); excursions permitted to 1
Fahrenheit). Keep tightly closed and protect from moisture (Prod Info Symbyax(TM), 2003b). 

 
 1.3   Adult Dosage 

Normal Dosage 

    
DRUGDEX® Evaluations 
 
FLUOXETINE HYDROCHLORIDE/OLANZAPINE 
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Dosage in Renal Failure 

Dosage in Hepatic Insufficiency 

Dosage in Geriatric Patients 

Dosage in Other Disease States 

 
1.3.1   Normal Dosage 

 
1.3.1.A   Oral route 

Bipolar disorder, depressed phase 

Major depressive disorder, Treatment resistant 

 
1.3.1.A.1   Bipolar disorder, depressed phase 

a)  The recommended initial dose for the acute treatment of depressive episodes associated with bipolar
(mg)/fluoxetine 25 mg orally once daily each evening. The usual dose range is olanzapine 6 to 12 mg/flu
oral capsule, 2009). 

 
1.3.1.A.2   Major depressive disorder, Treatment resistant 

a)  The recommended initial dose in the acute treatment of treatment-resistant major depressive disorde
previous trials of antidepressant therapy is olanzapine 6 milligrams (mg)/fluoxetine 25 mg orally once dai
olanzapine 6 to 18 mg/fluoxetine 25 to 50 mg (Prod Info SYMBYAX(R) oral capsule, 2009). 

B)  The safety of doses greater than olanzapine 18 milligrams (mg) and fluoxetine 75 mg per day have not been e
capsule, 2009). 

 
1.3.2   Dosage in Renal Failure 

A)  Dose adjustments based upon renal impairment is not routinely required, although the possibility exists that pa
accumulate higher levels of fluoxetine metabolites (Prod Info SYMBYAX(R) oral capsule, 2009). 

 
1.3.3   Dosage in Hepatic Insufficiency 

A)  A reduced starting dose of olanzapine 3 to 6 milligrams (mg)/ fluoxetine 25 mg should be considered for patien
individual pharmacokinetic profiles of olanzapine and fluoxetine, the pharmacokinetics of olanzapine/fluoxetine ma
(Prod Info SYMBYAX(R) oral capsule, 2009). 

 
1.3.4   Dosage in Geriatric Patients 

A)  Based on the individual pharmacokinetic profiles of olanzapine and fluoxetine, the pharmacokinetics of the com
Caution should be used in dosing the elderly, especially if there are other factors that might additively influence dr
sensitivity (female gender, geriatric age, nonsmoking status). Dose escalation should be performed with caution in
capsule, 2009). 
B)  In a study involving 24 healthy subjects, the mean elimination half- life of olanzapine was about 1.5 times grea
age) than in non-elderly subjects (65 years of age or under) (Prod Info SYMBYAX(R) oral capsule, 2009). 

 
1.3.6   Dosage in Other Disease States 

A)  A reduced starting dose of olanzapine 3 to 6 milligrams (mg)/ fluoxetine 25 mg should be used for patients wit
patients with hepatic impairment, or in slow CYP2D6 metabolizers, patients who exhibit a combination of factors t
(female gender, geriatric age, nonsmoking status). Dose escalation should be performed with caution in these pat
2009). 
B)  A reduced dose is recommended in women during the third trimester of pregnancy due to the risk of adverse e
Info SYMBYAX(R) oral capsule, 2009). 

 
 1.4   Pediatric Dosage 

 
1.4.1   Normal Dosage 

 
1.4.1.A   Oral route 

1)  Safety and effectiveness of the combination of olanzapine and fluoxetine in pediatric patients have not bee
capsule, 2009). 

 
 2.0   Pharmacokinetics 
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Drug Concentration Levels 

ADME 

 
 2.2   Drug Concentration Levels 

A)  Therapeutic Drug Concentration 
1)  Bipolar disorder, plasma concentrations are not used clinically. 

B)  Time to Peak Concentration 
1)  ORAL, capsule: olanzapine, 4 hours, fluoxetine, 6 hours (Prod Info Symbyax(TM), 2003a). 

a)  Following a single oral 12 mg/50 mg dose of olanzapine/fluoxetine, peak plasma concentrations of olanza
6 hours, respectively (Prod Info Symbyax(TM), 2003a). 

 
 2.3   ADME 

Absorption 

Distribution 

Metabolism 

Excretion 

Elimination Half-life 

 
2.3.1   Absorption 

A)  Bioavailability 
1)  Oral, capsule: Olanzapine, 60%; fluoxetine 100% (Lemberger et al, 1985a; Prod Info Symbyax(TM), 2003

a)  Olanzapine: extensive first-pass metabolism, with approximately 40% of the dose metabolized before
Symbyax(TM), 2003a). 

B)  Effects of Food 
1)  none (Prod Info Symbyax(TM), 2003a). 

a)  The effect of food on the absorption and bioavailability of the combination of olanzapine and fluoxetin
olanzapine of fluoxetine were not affected by food. It is unlikely that there would be a significant food effe
Info Symbyax(TM), 2003a). The absorption of fluoxetine is delayed but not decreased in the presence of

 
2.3.2   Distribution 

A)  Distribution Sites 
1)  Protein Binding 

a)  Olanzapine, 93%; fluoxetine 94.5% (Prod Info Symbyax(TM), 2003a). 
1)  Olanzapine is 93% bound to plasma proteins over the concentration range of 7 to 1100 ng/mL, b
glycoprotein (Prod Info Symbyax(TM), 2003a). 
2)  Over the concentration range from 200 to 1000 ng/mL, approximately 94.5% of fluoxetine is boun
albumin and alpha-1-glycoprotein (Prod Info Symbyax(TM), 2003a; Lemberger et al, 1985a; Aronoff 

B)  Distribution Kinetics 
1)  Volume of Distribution 

a)  Olanzapine, 1000 L (Prod Info Symbyax(TM), 2003a); fluoxetine, 1000 to 7200 L (Aronoff et al, 1984)
1)  The corresponding volume of distribution for norfluoxetine ranged from 700 to 5,700 L. No relatio
fluoxetine or its metabolite and renal function has been observed (Aronoff et al, 1984). 

 
2.3.3   Metabolism 

A)  Metabolism Sites and Kinetics 
1)  LIVER, extensive for both olanzapine and fluoxetine (Prod Info Symbyax(TM), 2003a). 

a)  Olanzapine: extensive first-pass metabolism, with approximately 40% of the dose metabolized before
Symbyax(TM), 2003a). 

B)  Metabolites 
1)  OLANZAPINE 

a)  10-N-glucuronide is present at steady state at 44% of the olanzapine concentration (Prod Info Symby
b)  4'-N-desmethyl olanzapine (inactive) is present at steady state at 31% of the olanzapine concentratio

2)  FLUOXETINE 
a)  Fluoxetine is metabolized primarily via N-demethylation to the active metabolite, norfluoxetine (Lembe
Glucuronide conjugates are also found but in small quantities (Lemberger et al, 1985a). 
b)  Extensive metabolizers with respect to cytochrome P450 2C19 (CYP2C19) showed lower maximum l
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levels of norfluoxetine (p less than 0.001) after a 40 milligram dose of fluoxetine than did poor metabolize
Oral clearance by poor metabolizers was 55% lower than oral clearance by extensive metabolizers (p les

 
2.3.4   Excretion 

A)  Kidney 
1)  Renal Excretion (%) 

a)  Olanzapine, 57% (Prod Info Symbyax(TM), 2003a); fluoxetine, 60% (Lemberger et al, 1985a) 
1)  OLANZAPINE: About 7% of the olanzapine dose was recovered in the urine as unchanged drug,
(Prod Info Symbyax(TM), 2003a) 
2)  FLUOXETINE: The primary route of fluoxetine elimination appears to be hepatic metabolism to in
Info Symbyax(TM), 2003a) 
3)  Only 2.5 to 5.0% of an oral fluoxetine dose is recovered as unchanged drug; 10% is excreted as 
Aronoff et al, 1984). Conjugated metabolites, fluoxetine glucuronide and norfluoxetine glucuronide, r
(Lemberger et al, 1985a). 

B)  Other 
1)  PLASMA CLEARANCE 

a)  25 L/hr (Prod Info Symbyax(TM), 2003a) 
1)  The apparent plasma clearance ranges from 12 to 47 L/hr (Prod Info Symbyax(TM), 2003a) 

2)  OTHER EXCRETION 
a)  Feces: olanzapine 30% (Prod Info Symbyax(TM), 2003a); fluoxetine, 12% (Lemberger et al, 1985a) 

 
2.3.5   Elimination Half-life 

A)  Parent Compound 
1)  ELIMINATION HALF-LIFE 

a)  olanzapine, 30 hours (Prod Info Symbyax(TM), 2003a); fluoxetine, 4 to 6 days, chronic administration
(R), 2001ai; Lemberger et al, 1985a). 

1)  OLANZAPINE 
a)  The olanzapine half-life ranges from 21 to 54 hours (mean 30 hours) (Prod Info Symbyax(TM

2)  FLUOXETINE 
a)  Following acute administration, the elimination half-life of fluoxetine is 1 to 3 days (Prod Info 
2002). 

b)  The mean half-life of fluoxetine among extensive metabolizers with respect to cytochrome P450 2C19
among poor metabolizers with the CYP2C19*2 or CYP2C19*3 mutation, mean half-life was 62 hours (Liu

B)  Metabolites 
1)  Norfluoxetine, 4 to 16 days (Prod Info Prozac(R), 2001ai; Lemberger et al, 1985a). 

 
 3.0   Cautions 

Contraindications 

Precautions 

Adverse Reactions 

Teratogenicity/Effects in Pregnancy/Breastfeeding 

Drug Interactions 

3.0.A   Black Box WARNING 
1)  Oral (Capsule) 

Suicidality and Antidepressant Drugs -  
Antidepressants increased the risk compared to placebo of suicidal thinking and behavior (suicidality) in child
studies of major depressive disorder (MDD) and other psychiatric disorders. Anyone considering the use of fl
antidepressant in a child, adolescent, or young adult must balance this risk with the clinical need. Short-term 
suicidality with antidepressants compared to placebo in adults beyond age 24; there was a reduction in risk w
adults aged 65 and older. Depression and certain other psychiatric disorders are themselves associated with 
ages who are started on antidepressant therapy should be monitored appropriately and observed closely for c
changes in behavior. Families and caregivers should be advised of the need for close observation and comm
hydrochloride/olanzapine is not approved for use in pediatric patients. 

Increased Mortality in Elderly Patients with Dementia-Related Psychosis - . 
Elderly patients with dementia-related psychosis treated with antipsychotic drugs are at an increased risk of d
trials (modal duration of 10 weeks), largely in patients taking atypical antipsychotic drugs, revealed a risk of d
1.7 times the risk of death in placebo-treated patients. Over the course of a typical 10-week controlled trial, th
about 4.5%, compared to a rate of about 2.6% in the placebo group. Although the causes of death were varie
cardiovascular (e.g., heart failure, sudden death) or infectious (e.g., pneumonia) in nature. Observational stud
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drugs, treatment with conventional antipsychotic drugs may increase mortality. The extent to which the finding
may be attributed to the antipsychotic drug as opposed to some characteristic(s) of the patients is not clear. F
approved for the treatment of patients with dementia-related psychosis (Prod Info SYMBYAX(R) oral capsule

 
 3.1   Contraindications 

A)  concomitant use of pimozide, MAOIs, or thioridazine (Prod Info SYMBYAX(R) oral capsule, 2009) 
 
 3.2   Precautions 

A)  elderly with dementia-related psychosis (unapproved use); increased risk of death; most deaths were attributed to 
sudden death) or infections (eg, pneumonia) (Prod Info SYMBYAX(R) oral capsule, 2009) 
B)  suicidal ideation and behavior or worsening depression; increased risk, particularly in children, adolescents, and yo
during the first few months of therapy or following changes in dosage (Prod Info SYMBYAX(R) oral capsule, 2009) 
C)  abnormal bleeding has been reported, including life-threatening hemorrhages; increased risk with concomitant use
affect coagulation (Prod Info SYMBYAX(R) oral capsule, 2009) 
D)  abrupt withdrawal; serious discontinuation symptoms have been reported (Prod Info SYMBYAX(R) oral capsule, 20
E)  allergic reactions including anaphylaxis, rash, and systemic reactions possibly related to vasculitis may occur; may
SYMBYAX(R) oral capsule, 2009) 
F)  body weight increases may occur; monitoring recommended (Prod Info SYMBYAX(R) oral capsule, 2009) 
G)  bipolar disorder; increased risk of precipitation of a mixed/manic episode (Prod Info SYMBYAX(R) oral capsule, 20
H)  cardiovascular or cerebrovascular disease, conditions that predispose patients to hypotension (eg, dehydration, hy
concomitant antihypertensive drug use; increased risk of orthostatic hypotension, bradycardia, and syncope (Prod Info
I)  concomitant serotonergic drug use (serotonin precursors (tryptophan), SSRIs, serotonin-norepinephrine reuptake in
Info SYMBYAX(R) oral capsule, 2009) 
J)  conditions that may contribute to elevated body temperature (eg, strenuous exercise, extreme heat exposure, dehy
disrupt body temperature regulation and increase risk of hyperthermia (Prod Info SYMBYAX(R) oral capsule, 2009) 
K)  diabetes mellitus, preexisting disease or risk factors, or patients with borderline increased blood glucose level; incr
recommended (Prod Info SYMBYAX(R) oral capsule, 2009) 
L)  dyslipidemia (abberations in cholesterol, triglycerides, HDL, and LDL) has been reported; monitoring recommended
M)  elderly patients, especially elderly women are at increased risk of tardive dyskinesia (Prod Info SYMBYAX(R) oral 
N)  glaucoma, narrow-angle; condition may be exacerbated due to cholinergic antagonism (Prod Info SYMBYAX(R) or
O)  hepatic impairment, preexisting conditions associated with limited hepatic functional reserve, or concomitant use o
impairment and reduce fluoxetine clearance (Prod Info SYMBYAX(R) oral capsule, 2009) 
P)  hyperglycemia (some extreme cases associated with ketoacidosis or hyperosmolar coma or death) has been repor
SYMBYAX(R) oral capsule, 2009) 
Q)  hyponatremia may occur; elderly or volume-depleted patients, and concomitant diuretic use may increase risk; disc
develops (Prod Info SYMBYAX(R) oral capsule, 2009) 
R)  increased duration of therapy and/or higher cumulative doses; increased risk of tardive dyskinesia (Prod Info SYMB
S)  neuroleptic malignant syndrome, potentially fatal; has been reported in association with olanzapine therapy; immed
oral capsule, 2009) 
T)  paralytic ileus, history; condition may be exacerbated due to cholinergic antagonism (Prod Info SYMBYAX(R) oral c
U)  prostatic hypertrophy; condition may be exacerbated due to cholinergic antagonism (Prod Info SYMBYAX(R) oral c
V)  seizure disorder, history, or conditions which lower seizure threshold (Prod Info SYMBYAX(R) oral capsule, 2009) 
W)  serotonin syndrome has been reported, including fatalities; monitoring recommended (Prod Info SYMBYAX(R) ora
X)  tardive dyskinesia, potentially irreversible, may occur (Prod Info SYMBYAX(R) oral capsule, 2009) 
Y)  use of fluoxetine/olanzapine within 14 days of MAOI discontinuation (Prod Info SYMBYAX(R) oral capsule, 2009) 
Z)  use of MAOI or thioridazine within 5 weeks of fluoxetine/olanzapine discontinuation (Prod Info SYMBYAX(R) oral c
AA)  volume-depleted, elderly, or concurrent diuretic therapy; increased risk of hyponatremia (Prod Info SYMBYAX(R)

 
 3.3   Adverse Reactions 

Cardiovascular Effects 

Dermatologic Effects 

Endocrine/Metabolic Effects 

Gastrointestinal Effects 

Hematologic Effects 

Hepatic Effects 

Immunologic Effects 

Page 5 of 141MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.33, page 5

Case 3:09-cv-00080-TMB     Document 78-37      Filed 03/24/2010     Page 5 of 144



Musculoskeletal Effects 

Neurologic Effects 

Ophthalmic Effects 

Psychiatric Effects 

Renal Effects 

Reproductive Effects 

Respiratory Effects 

Other 

 
3.3.1   Cardiovascular Effects 

Bradyarrhythmia 

Cardiovascular finding 

Edema 

Orthostatic hypotension 

Peripheral edema 

QT interval - finding 

Tachycardia 

 
3.3.1.A   Bradyarrhythmia 

1)  In a clinical pharmacology study of olanzapine/fluoxetine, 3 healthy subjects were discontinued from the tr
hypotension and bradycardia that occurred 2 to 9 hours following a single 12-mg/50-mg dose of olanzapine/fl
combination of hypotension and bradycardia (and also accompanied by sinus pause) have been observed in 
various formulations of olanzapine (one oral, two intramuscular) (Prod Info SYMBYAX(R) oral capsule, 2009)

 
3.3.1.B   Cardiovascular finding 

1)  Olanzapine/fluoxetine should be used with particular caution in patients with known cardiovascular diseas
heart failure, or conduction abnormalities), cerebrovascular disease, or conditions that would predispose patie
and treatment with antihypertensive medications) (Prod Info SYMBYAX(R) oral capsule, 2009). 

 
3.3.1.C   Edema 

1)  Incidence: 3% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
3% of patients who received fluoxetine/olanzapine (n=771) compared with 0% of patients who received place
capsule, 2009). 

 
3.3.1.D   Orthostatic hypotension 

1)  Incidence: 4% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In the olanzapine/fluoxetine-controlled clinical studies across all indications, there were no significant diffe
receiving combination therapy compared to olanzapine, fluoxetine, and placebo groups. Orthostatic systolic b
occurred in 4% (28/705), 2.3% (19/831), 4.5% (18/399), and 1.8% (8/442) of the olanzapine/fluoxetine, olanz
respectively. In controlled clinical studies, the incidence of patients with a decrease in orthostatic pulse of 20 
with a decrease in orthostatic systolic blood pressure of 20 mmHg or greater was 0.3% (2/706) in the olanzap
olanzapine group, 0% in the fluoxetine group, and 0.2% (1/445) in the placebo group. The incidence of synco
0.4% (3/771) compared to placebo (0.2%, 1/477)(Prod Info SYMBYAX(R) oral capsule, 2009). 
3)  In a clinical pharmacology study of olanzapine/fluoxetine, 3 healthy subjects were discontinued from the tr
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hypotension and bradycardia that occurred 2 to 9 hours following a single 12-mg/50-mg dose of olanzapine/fl
combination of hypotension and bradycardia (and also accompanied by sinus pause) have been observed in 
various formulations of olanzapine (one oral, two intramuscular) (Prod Info SYMBYAX(R) oral capsule, 2009)

 
3.3.1.E   Peripheral edema 

1)  Incidence: 9% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
occurred in 9% of patients who received fluoxetine/olanzapine (n=771) compared with 0% of patients who rec
oral capsule, 2009). 

 
3.3.1.F   QT interval - finding 

1)  The mean increase in QTc interval for olanzapine/fluoxetine-treated patients (4.4 msec) in clinical studies 
treated (-0.8 msec), olanzapine-treated patients (-0.3 msec), and fluoxetine-treated patients (1.7 msec). Ther
patients treated with olanzapine/fluoxetine, placebo, olanzapine, or fluoxetine in the incidence of QTc outliers
(R) oral capsule, 2009). 

 
3.3.1.G   Tachycardia 

1)  Tachycardia has occurred in olanzapine/fluoxetine-treated patients in premarketing clinical studies (Prod I
 
3.3.2   Dermatologic Effects 

 
3.3.2.A   Erythema multiforme 

1)  Erythema multiforme has been reported with olanzapine or fluoxetine monotherapy, but was not observed
premarketing clinical studies (Prod Info SYMBYAX(R) oral capsule, 2009). 

 
3.3.3   Endocrine/Metabolic Effects 

Bicarbonate level - finding 

Body temperature above normal 

Diabetes mellitus 

Diabetic ketoacidosis 

Hypercholesterolemia 

Hyperglycemia 

Hyperprolactinemia 

Hypoalbuminemia 

Hyponatremia 

Hypophosphatemia 

Serum triglycerides raised 

Weight gain 

 
3.3.3.A   Bicarbonate level - finding 

1)  Incidence: 14.1% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In olanzapine/fluoxetine clinical studies (including treatment resistant depression, depressive episodes ass
depressive disorder with psychosis, or sexual dysfunction), low bicarbonate level occurred at a greater freque
olanzapine/fluoxetine-treated patients compared to placebo (14.1% vs 8.8%) (Prod Info SYMBYAX(R) oral ca

 
3.3.3.B   Body temperature above normal 

1)  Disruption of the body's ability to reduce core body temperature has been attributed to antipsychotic drugs
olanzapine/fluoxetine for patients who will be experiencing conditions which may contribute to an elevation in 
strenuously, exposure to extreme heat, receiving concomitant medication with anticholinergic activity, or bein
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(R) oral capsule, 2009). 
 
3.3.3.C   Diabetes mellitus 

1)  Summary 
a)  As with other atypical antipsychotics, hyperglycemia has been reported in patients on olanzapine. The
nonfasting levels, from baseline to the average of the 2 highest serum concentrations was 15 mg/dL, dur
Effectiveness in patients treated for a median olanzapine-exposure duration of 9.2 months. Olanzapine is
is difficult to assess the relationship because of an increased risk of diabetes mellitus in patients with sch
diabetes mellitus in the general population. In general, epidemiological studies show that atypical antipsy
hyperglycemia. Olanzapine appears to have a greater risk of glucose abnormalities compared with other
oral capsule, 2009). 
b)  The risks and benefits of olanzapine/fluoxetine hydrochloride should be considered prior to prescribin
diabetes mellitus or in patients with borderline increased blood glucose levels (fasting 100 to 126 mg/dL 
monitoring of blood glucose is recommended. For patients with risk factors for diabetes mellitus, fasting b
initiation and periodically during olanzapine/fluoxetine therapy. All patients should be monitored for signs
polyuria, polyphagia, and weakness). Fasting blood glucose should be tested if symptoms of hyperglycem
discontinuation of olanzapine/fluoxetine; however, some patients may continue to need antidiabetic thera
Info SYMBYAX(R) oral capsule, 2009). 

2)  New onset diabetes mellitus (DM) has been reported with the administration of olanzapine. At least 25 fata
olanzapine-induced diabetic ketoacidosis (Torrey & Swalwell, 2003; Goldstein et al, 1999; Lindenmayer & Pa
3)  A 51-year-old woman with schizoaffective disorder and type 2 diabetes (stabilized on metformin 1 gram tw
developed hyperglycemia, without weight gain, when an episode of elevated mood and psychosis was treate
risperidone for 4 weeks but did not respond. Chlorpromazine also was not effective. Olanzapine, titrated to 30
symptoms. Her blood glucose then began to increase, although her diet was controlled by the hospital. Oral h
maximum and she was started on actrapid insulin. Glucose levels remained unstable until olanzapine was tap
hypoglycemic medications were reduced to previous levels and actrapid insulin was discontinued. Zuclopenth
schizoaffective disorder. The patient showed no significant weight gain during treatment with olanzapine, whic
effect on glucose regulation (Ramankutty, 2002). 
4)  A 27-year-old man developed signs of diabetes mellitus (polydipsia, polyphagia, nausea and vomiting, hyp
olanzapine for treatment of schizophrenia. He was treated with insulin, and his dose of olanzapine was increa
valproic acid, which he had taken for 3 years. After 3 months, insulin therapy was replaced by pioglitazone 30
control. Olanzapine therapy was not discontinued because of the risk of psychotic worsening (Seaburg et al, 
5)  A 45-year-old obese man developed elevated fasting glucose 1 year after his treatment for schizophrenia 
to 25 mg/day). Six months later, he was treated with glyburide 1.25 mg/day. Over the next 6 months, glycosy
weight began to increase. Five months later, he complained of diarrhea and weight loss. His glyburide dose w
symptoms (polyuria, polydipsia, and diaphoresis), his glyburide dosage was increased to 10 mg twice daily, in
replaced by risperidone. Six weeks after discontinuation of olanzapine, the patient's glycosylated hemoglobin
glyburide was reduced to 1.25 mg/day, and his weight stabilized. Five months later, his diabetes was well-con
6)  Olanzapine-induced glucose dysregulation has been reported as an adverse effect, possibly due to drug-i
with a severe exacerbation of type 2 diabetes in a 51-year-old woman with a major depressive disorder and s
with sertraline and haloperidol decanoate. After 4 weeks, sertraline was replaced by fluoxetine due to continu
haloperidol was replaced by olanzapine due to persistent auditory and visual hallucinations. Prior to initiation 
well-controlled by diet (glycosylated hemoglobin 6.5%, baseline fasting blood glucose 89 to 132 mg/dL). Twe
control diminished and continued to worsen despite treatment with glipizide, metformin, and diet. At week 26,
due to inadequate antidepressant response. At week 35 (fasting blood glucose 120 to 461 mg/dL, glycosylate
70/30) was initiated and titrated to 70 units per day. Olanzapine was tapered during weeks 39 and 40 and dis
therapy was stopped, the patient's fasting blood glucose levels had decreased to within 85 and 163 mg/dL. B
been reduced to 45 units/day NPH 70/30 (Bettinger et al, 2000). 
7)  Cases of new-onset diabetes mellitus (DM) were reported that developed after initiation of olanzapine trea
months (mean 26 weeks; median 20 weeks) after olanzapine initiation. Two cases presented with diabetic ke
DM and 4 patients experienced weight gain while on olanzapine. Olanzapine was eventually discontinued in a
treatment for DM was still required (Goldstein et al, 1999). 

 
3.3.3.D   Diabetic ketoacidosis 

1)  Summary 
a)  As with other atypical antipsychotics, diabetic ketoacidosis or hyperosmolar coma, including death, ha
Olanzapine is implicated in glucose abnormalities; however, it is difficult to assess the relationship becau
patients with schizophrenia and the increasing incidence of diabetes mellitus in the general population. In
atypical antipsychotics increase the risk of treatment-emergent hyperglycemia. Olanzapine appears to ha
compared with other atypical antipsychotics (Prod Info SYMBYAX(R) oral capsule, 2009). 
b)  The risks and benefits of olanzapine/fluoxetine hydrochloride should be considered prior to prescribin
diabetes mellitus or in patients with borderline increased blood glucose levels (fasting 100 to 126 mg/dL 
monitoring of blood glucose is recommended. For patients with risk factors for diabetes mellitus, fasting b
initiation and periodically during olanzapine/fluoxetine therapy. All patients should be monitored for signs
polyuria, polyphagia, and weakness). Fasting blood glucose should be tested if symptoms of hyperglycem
discontinuation of olanzapine/fluoxetine; however, some patients may continue to need antidiabetic thera
Info SYMBYAX(R) oral capsule, 2009). 

2)  Diabetic coma has been reported with olanzapine or fluoxetine monotherapy, but was not observed in olan
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premarketing clinical studies (Prod Info SYMBYAX(R) oral capsule, 2009). 
3)  Olanzapine-induced ketoacidosis has been reported, including one near-fatal case in a 44-year-old African
patient had taken olanzapine 25 mg/day for approximately 1 month (Straker et al, 2002). 
4)  Diabetic ketoacidosis following 3 months of olanzapine therapy was reported in a 31-year-old man with no
patient was started on insulin and olanzapine was discontinued. Fifteen days later his insulin requirements de
the patient has remained metabolically stable, free of diabetic symptoms (Gatta et al, 1999). 
5)  Diabetic ketoacidosis has been reported with the administration of olanzapine. At least 25 fatalities have b
induced diabetic ketoacidosis (Torrey & Swalwell, 2003; Goldstein et al, 1999; Lindenmayer & Patel, 1999). 
6)  A 50-year-old African American man developed diabetic ketoacidosis after receiving 8 months of olanzapi
olanzapine 30 mg daily with divalproex 750 mg twice daily. He began insulin therapy but after the olanzapine 
normal (Lindenmayer & Patel, 1999). 
7)  A 39-year-old man developed diabetic ketoacidosis after receiving olanzapine 10 mg for a treatment-refra
previous laboratory evidence of diabetes. His body mass index was high at 40 kg/m(2). He was admitted with
hyperglycemia (6 mmol/L), and acidosis. His HbA1c was 14.7%. He was maintained on insulin 3 times daily. 
requirements decreased after 15 days. His blood glucose and HbA1c became normal (Gatta et al, 1999). 

 
3.3.3.E   Hypercholesterolemia 

1)  Summary 
a)  Significant increases in total cholesterol have been observed during treatment with olanzapine/fluoxet
total cholesterol from baseline was 12.1 mg/dL in olanzapine/fluoxetine-treated patients compared with 4
patients and a decrease of 5.5 mg/dL in placebo-treated patients (statistically significant), in an analysis 
duration. Baseline and follow-up lipid monitoring of lipids is recommended in patients on olanzapine (Pro

2)  Incidence: up to 36% (Prod Info SYMBYAX(R) oral capsule, 2009) 
3)  In an analysis of 7 placebo-controlled monotherapy studies of up to 12 weeks duration, the mean increase
12.1 mg/dL in olanzapine/fluoxetine-treated patients compared with 4.8 mg/dL in olanzapine monotherapy-tre
placebo-treated patients. The table below provides the frequency and degree of increase of nonfasting choles
with treatment up to 12 weeks(Prod Info SYMBYAX(R) oral capsule, 2009): 

 
4)  In long-term olanzapine/fluoxetine studies of at least 48 weeks, changes in nonfasting total cholesterol fro
(n=150) and changes from borderline to high occurred in 56.6% (n=143) of patients. The mean change in non
(Prod Info SYMBYAX(R) oral capsule, 2009). 
5)  In an analysis of 5 placebo-controlled monotherapy studies of up to 12 weeks duration, olanzapine-treated
fasting total cholesterol of 5.3 mg/dL compared to decreases from baseline of 6.1 mg/dL for placebo-treated p
least 48 weeks, patients had increases from baseline in mean fasting total cholesterol of 5.6 mg/dL. In an ana
therapy, the mean nonfasting total cholesterol did not increase further after approximately 4 to 6 months. The
of increase of fasting cholesterol and LDL cholesterol (Prod Info SYMBYAX(R) oral capsule, 2009): 

Nonfasting Total Cholesterol In Adults With Treatment Up to 12 weeks
Change from Baseline Treatment Arm N Portion of Patients

Increase by 40 mg/dL or more
olanzapine/fluoxetine 685 35% *
olanzapine 749 22.7%
placebo 390 9%

Normal to High
olanzapine/fluoxetine 256 8.2% *
olanzapine 279 2.9%
placebo 175 1.7%

Borderline to High
olanzapine/fluoxetine 213 36.2% *
olanzapine 261 27.6%
placebo 111 9.9%

KEY: mg/dL = milligrams/deciliter; Normal = less than 200 mg/dL; Borderline = 200 mg/dL to less than 
240 mg/dL; High = 240 mg/dL or greater; * = statistically significant compared to placebo and olanzapine

Fasting Total Cholesterol In Adults
Up to 12 weeks 

exposure
At least 48 weeks 

exposure

Change from Baseline Treatment Arm N Portion of 
Patients N Portion of 

Patients
Increase by 40 mg/dL or 
more

olanzapine 745 21.6% 489 32.9%
placebo 402 9.5% NA NA

Normal to High olanzapine 392 2.8% 283 14.8%
placebo 207 2.4% NA NA

Borderline to High olanzapine 222 23% 125 55.2%
placebo 112 12.5% NA NA

KEY: mg/dL = milligrams/deciliter; Normal = less than 200 mg/dL; Borderline = 200 mg/dL to 
less than 240 mg/dL; High = 240 mg/dL or greater; NA = Not Applicable

Fasting Low-Density-Lipoprotein Cholesterol In Adults
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6)  In an analysis of 3 placebo-controlled monotherapy studies of up to 6 weeks duration in adolescents, olan
baseline in mean fasting total cholesterol of 12.9 mg/dL and LDL cholesterol compared to increases from bas
cholesterol of 1.3 mg/dL and 1 mg/dL for placebo-treated patients, respectively. In long-term olanzapine stud
increases from baseline in mean fasting total cholesterol and LDL cholesterol of 5.5 mg/dL and 5.4 mg/dL, re
cholesterol of 4.5 mg/dL. The tables below provide the frequency and degree of increase of fasting total chole
(R) oral capsule, 2009): 

 
7)  Patients (n=25) receiving olanzapine were found to have increases in body weight and serum triglycerides
receiving olanzapine (mean dose 13.8 mg) had their weight, cholesterol, and triglycerides measured at basel
mean of 5.4 kg. Cholesterol levels increased by only 3 mg/dL while triglyceride levels increased by 60 mg/dL.
with weight change (p less than 0.02). 
8)  After an average of 16 months of olanzapine therapy, 9 patients had marked increases in triglyceride leve
increased from a mean of 170 mg/dL to a mean of 240 mg/dL. Five patients had at least a 50% increase in le
unchanged. The patients had a mean weight gain of 10 kg. 

 
3.3.3.F   Hyperglycemia 

1)  Summary 
a)  As with other atypical antipsychotics, hyperglycemia has been reported in patients on olanzapine. In a
which were placebo-controlled, with treatment duration up to 12 weeks, olanzapine/fluoxetine was assoc
glucose compared to placebo (8.65 mg/dL vs -3.86 mg/dL) . The mean increase of serum glucose (fastin
average of the 2 highest serum concentrations was 15 mg/dL, during Clinical Antipsychotic Trials of Inter
median olanzapine-exposure duration of 9.2 months. Olanzapine is implicated in glucose abnormalities; 
because of an increased risk of diabetes mellitus in patients with schizophrenia and the increasing incide
population. In general, epidemiological studies show that atypical antipsychotics increase the risk of treat

Up to 12 weeks 
exposure At least 48 weeks exposure

Change from Baseline Treatment Arm N Portion of 
Patients N Portion of Patients

Increase by 30 mg/dL or 
more

olanzapine 536 23.7% * 483 39.8%
placebo 304 14.1% NA NA

Normal to High olanzapine 154 0% 123 7.3%
placebo 82 1.2% NA NA

Borderline to High olanzapine 302 10.6% 284 31%
placebo 173 8.1% NA NA

KEY: mg/dL = milligrams/deciliter; Normal = less than 100 mg/dL; Borderline = 100 mg/dL to 
less than 160 mg/dL; High = 160 mg/dL or greater; NA = Not Applicable

Fasting Total Cholesterol In Adolescents
Up to 6 weeks 

exposure
At least 24 weeks 

exposure
Category Change from 
Baseline

Treatment 
Arm N Portion of 

Patients N Portion of Patients

Increase by 40 mg/dL or 
more

olanzapine 138 14.5% 122 14.8%
placebo 66 4.5% NA NA

Normal to High olanzapine 87 6.9% 78 7.7%
placebo 43 2.3% NA NA

Borderline to High olanzapine 36 38.9% 33 57.6
placebo 13 7.7% NA NA

KEY: mg/dL = milligrams/deciliter; Normal = less than 170 mg/dL; Borderline = 170 mg/dL to 
less than 200 mg/dL; High = 200 mg/dL or greater ; NA = Not Applicable

Fasting Low-Density-Lipoprotein Cholesterol In Adolescents
Up to 6 weeks 

exposure
At least 24 weeks 

exposure
Category Change from 
Baseline Treatment Arm N Portion of 

Patients N Portion of 
Patients

Increase by 30 mg/dL or 
more

olanzapine 137 17.5% 121 22.3%
placebo 63 11.1% NA NA

Normal to High olanzapine 98 5.1% 92 10.9%
placebo 44 4.5% NA NA

Borderline to High olanzapine 29 48.3% * 21 47.6%
placebo 9 0% NA NA

KEY: mg/dL = milligrams/deciliter; Normal = less than 110 mg/dL; Borderline = 110 mg/dL to 
less than 130 mg/dL; High = 130 mg/dL or greater; NA = Not Applicable
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appears to have a greater risk of glucose abnormalities compared with other atypical antipsychotics (Pro
b)  The risks and benefits of olanzapine/fluoxetine hydrochloride should be considered prior to prescribin
diabetes mellitus or in patients with borderline increased blood glucose levels (fasting 100 to 126 mg/dL 
monitoring of blood glucose is recommended. For patients with risk factors for diabetes mellitus, fasting b
initiation and periodically during olanzapine/fluoxetine therapy. All patients should be monitored for signs
polyuria, polyphagia, and weakness). Fasting blood glucose should be tested if symptoms of hyperglycem
discontinuation of olanzapine/fluoxetine; however, some patients may continue to need antidiabetic thera
Info SYMBYAX(R) oral capsule, 2009). 

2)  Incidence: baseline normal, 2.3%; baseline borderline-normal, 34.1% (Prod Info SYMBYAX(R) oral capsu
3)  The mean changes in random glucose concentrations were an increase of 8.65 mg/dL in olanzapine/fluox
3.86 mg/dL (statistically significant), in an analysis of 7 controlled clinical studies, 2 of which were placebo-co
In patients with normal random glucose levels (less than 140 mg/dL) and baseline borderline random glucose
mg/dL) treated with olanzapine/fluoxetine, 2.3% and 34.1% (statistically significant compared with placebo), r
greater. In comparison, 0.3% and 3.6%, respectively, of the placebo-treated patients had high glucose levels.
concentration increases were patients with glucose dysregulation at baseline defined as: diagnosis with diabe
with antidiabetic agents, or baseline random glucose concentrations of 200 mg/dL or greater, and/or a baselin
These patients had a greater mean increase in glycosylated hemoglobin (Prod Info SYMBYAX(R) oral capsu
4)  In a study of healthy volunteers, patients who received olanzapine (n=22) for 3 weeks had a mean increas
compared to baseline . Placebo-treated patients (n=19) had a mean increase in fasting blood glucose compa
SYMBYAX(R) oral capsule, 2009). 
5)  Data for fasting glucose are limited for olanzapine/fluoxetine. However for olanzapine monotherapy the me
mg/dL in olanzapine-treated adults compared with 0.17 mg/dL in placebo-treated patients, in an analysis of 5 
to 12 weeks (Prod Info SYMBYAX(R) oral capsule, 2009). 
6)  The mean change in fasting glucose for olanzapine-treated patients was 4.2 mg/dL (n=487), and mean ch
at least 48 weeks was 5.9 mg/dL (n=425). In analyses of patients who completed 9 to 12 months of olanzapin
nonfasting glucose levels continue to increase over time (Prod Info SYMBYAX(R) oral capsule, 2009). 
7)  The mean changes in fasting glucose levels were an increase of 2.68 mg/dL in olanzapine-treated adolesc
placebo-treated adolescents (statistically significant), in an analysis of 3 placebo-controlled trials of adolescen
duration of 6 weeks in schizophrenia trials or 3 weeks in bipolar disorder trials. The mean change in fasting g
weeks was 3.1 mg/dL. In adolescents with normal fasting glucose levels (less than 100 mg/dL) and baseline 
less than 126 mg/dL) treated with olanzapine, 0% (0 out of 124) and 14.3% (2 out of 14), respectively, had hi
comparison, 1.9% (1 out of 53) and 0% (0 out of 13), respectively, of the placebo-treated patients had high gl
capsule, 2009). 

 
3.3.3.G   Hyperprolactinemia 

1)  Incidence: up to 61.1% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  Olanzapine/fluoxetine elevates prolactin levels as with other drugs that antagonize dopamine D2 receptors
impotence have been reported in patients receiving prolactin-elevating compounds. In clinical studies of olanz
concentrations were observed in 27.6% of the olanzapine/fluoxetine-treated adults compared to 4.8% of plac
plasma prolactin concentrations were reported in 34% of adults treated with olanzapine compared to 13.1% o
from clinical studies including 8136 adults treated with olanzapine, potentially associated clinical manifestatio
gynecomastia of males was 0.2% (8/4896), and breast enlargement of females were 0.06% (2/3240) (Prod In
3)  In a single 8-week randomized, double-blind, fixed-dose study comparing olanzapine 10 mg/day (n=199), 
incidence of treatment-emergent prolactin elevation greater than 24.2 ng/mL in females or greater than 18.77
31.2% at 10 mg, 42.7% at 20 mg, and 61.1% at 40 mg per day (Prod Info SYMBYAX(R) oral capsule, 2009). 
4)  In placebo-controlled olanzapine monotherapy studies in adolescent patients with schizophrenia or bipola
compared to baseline occurred in 47.4% of the adolescents treated with olanzapine compared to 6.8% of plac
adolescents, gynecomastia occurred in 2.4% of males (7/286) and galactorrhea occurred in 1.8% of females 
2009). 

 
3.3.3.H   Hypoalbuminemia 

1)  Incidence: 2.7% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In olanzapine/fluoxetine clinical studies (including treatment resistant depression, depressive episodes ass
depressive disorder with psychosis, or sexual dysfunction), low albumin level occurred at a greater frequency
olanzapine/fluoxetine-treated patients compared to placebo (2.7% vs 0.3%) (Prod Info SYMBYAX(R) oral cap

 
3.3.3.I   Hyponatremia 

1)  Hyponatremia (headache, difficulty concentrating, memory impairment, confusion, weakness, and unstead
use, with some serious or acute cases resulting in hallucination, syncope, seizure, coma, respiratory arrest, a
110 mmol/L, which was reversible upon discontinuation, have been reported with olanzapine/fluoxetine. The s
secretion may have been one possible etiology. Older patients and patients taking diuretics or who were othe
hyponatremia. Drug discontinuation is recommended in patients who develop symptomatic hyponatremia (Pr

 
3.3.3.J   Hypophosphatemia 

1)  Incidence: 1.9% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In olanzapine/fluoxetine clinical studies (including treatment resistant depression, depressive episodes ass
depressive disorder with psychosis, or sexual dysfunction), low inorganic phosphorus level occurred at a grea
olanzapine/fluoxetine-treated patients compared to placebo (1.9% vs 0.3%) (Prod Info SYMBYAX(R) oral cap
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3.3.3.K   Serum triglycerides raised 

1)  Summary 
a)  Elevations in serum triglycerides have been observed, at times a greater than 500 mg/dL increase, du
hydrochloride. Baseline and follow-up lipid monitoring of lipids is recommended in patients on olanzapine
capsule, 2009). 

2)  Incidence: up to 70% (Prod Info SYMBYAX(R) oral capsule, 2009) 
3)  The table below provides the frequency and degree of increase of nonfasting triglycerides in adults on ola
of up to 12 weeks(Prod Info SYMBYAX(R) oral capsule, 2009): 

 
4)  In an analysis of 5 placebo-controlled olanzapine monotherapy studies of up to 12 weeks duration, the me
by 20.8 mg/dL in olanzapine-treated patients compared to decreases from baseline of 10.7 mg/dL for placebo
studies of at least 48 weeks, patients had increases from baseline in mean fasting triglycerides of 18.7 mg/dL
who had at least one change in triglycerides from normal or borderline to high was greater in long-term studie
median exposure of 9.2 months in phase 1 of the Clinical Antipsychotic Trials of Intervention Effectiveness (C
olanzapine-treated patients was 40.5 mg/dL. The table below provides the frequency and degree of increase 
SYMBYAX(R) oral capsule, 2009): 

 
5)  In an analysis of 3 placebo-controlled olanzapine monotherapy studies of up to 6 weeks duration in adoles
increases from baseline in mean fasting triglycerides of 28.4 mg/dL compared to a decrease of 1.1 mg/dL for 
olanzapine studies of at least 24 weeks, adolescents had increases from baseline in mean fasting triglyceride
frequency and degree of increase of fasting triglycerides(Prod Info SYMBYAX(R) oral capsule, 2009): 

 
6)  Random triglyceride levels of 1000 mg/dL or more have been reported during postmarketing reports with o

Nonfasting Triglycerides In Adults on Olanzapine/Fluoxetine
Category Change from Baseline Treatment Arm N P

Increase by 50 mg/dL or more olanzapine/fluoxetine 174 6
olanzapine 172 7

Normal to High olanzapine/fluoxetine 57 0
olanzapine 58 0

Borderline to High olanzapine/fluoxetine 106 1
olanzapine 103 8

KEY: mg/dL = milligrams/deciliter; Normal = less than 150 mg/dL; borderline = 150 mg/dL to less than 50
mg/dL or greater

Fasting Triglycerides In Adults on Olanzapine-Monotherapy
Up to 12 weeks 

exposure
At least 48 weeks 

exposure
Category Change from 
Baseline Treatment Arm N Portion of 

Patients N Portion of Patients

Increase by 50 mg/dL or 
more

olanzapine 745 39.6% 487 61.4%
placebo 402 26.1% NA NA

Normal to High olanzapine 457 9.2% 293 32.4%
placebo 251 4.4% NA NA

Borderline to High olanzapine 135 39.3% 75 70.7%
placebo 65 20% NA NA

Increase by 40 mg/dL or 
more

olanzapine 745 21.6% 489 32.9
placebo 402 9.5% NA NA

KEY: mg/dL = milligrams/deciliter; Normal = less than 150 mg/dL; Borderline = 150 mg/dL 
to less than 200 mg/dL; High = 200 mg/dL or greater; NA = Not Applicable

Fasting Triglycerides In Adolescents
Up to 6 weeks 

exposure
At least 24 weeks 

exposure
Category Change from 
Baseline

Treatment 
Arm N Portion of 

Patients N Portion of Patients

Increase by 50 mg/dL 
or more

olanzapine 138 37% 122 45.9%
placebo 66 15.2% NA NA

Normal to High olanzapine 67 26.9% 66 36.4%
placebo 28 10.7% NA NA

Borderline to High olanzapine 37 59.5% 31 64.5
placebo 17 35.3% NA NA

KEY: mg/dL = milligrams/deciliter; Normal = Normal = less than 90 mg/dL; Borderline = 
90 mg/dL to less than 130 mg/dL; High = 130 mg/dL or greater; NA = Not Applicable
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SYMBYAX(R) oral capsule, 2009). 
7)  Patients (n=25) receiving olanzapine were found to have increases in body weight and serum triglycerides
receiving olanzapine (mean dose 13.8 mg) had their weight, cholesterol, and triglycerides measured at basel
mean of 5.4 kg. Cholesterol levels increased by only 3 mg/dL while triglyceride levels increased by 60 mg/dL.
with weight change (p less than 0.02). 
8)  After an average of 16 months of olanzapine therapy, 9 patients had marked increases in triglyceride leve
increased from a mean of 170 mg/dL to a mean of 240 mg/dL. Five patients had at least a 50% increase in le
unchanged. The patients had a mean weight gain of 10 kg. 

 
3.3.3.L   Weight gain 

1)  Summary 
a)  Weight gain is associated with olanzapine use. Weight gain (greater than 7% of their baseline weight)
olanzapine/fluoxetine long term (median days of exposure, 448) with the mean weight gain of 6.7 kg. For
change was +4 kg and -0.3 kg for olanzapine/fluoxetine and placebo-treated patients, respectively, in an 
which were placebo-controlled. Regular monitoring of weight should be performed. Before initiating olanz
to the potential consequences of weight gain (Prod Info SYMBYAX(R) oral capsule, 2009). 

2)  Incidence: 25% (Prod Info SYMBYAX(R) oral capsule, 2009) 
3)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
occurred in 25% of patients who received fluoxetine/olanzapine (n=771) compared with 3% of patients who re
(R) oral capsule, 2009). 
4)  In a single 8-week randomized, double-blind, fixed-dose study comparing olanzapine 10 mg/day (n=199), 
mean baseline to endpoint increase in weight was 1.9 kg, 2.3 kg, and 3 kg, respectively, with significant differ
SYMBYAX(R) oral capsule, 2009). 
5)  The mean weight change was +4 kg and -0.3 kg for olanzapine/fluoxetine and placebo-treated patients, re
studies, 2 of which were placebo-controlled. After a median duration of 6 weeks, 22% of olanzapine/fluoxetine
patients (statistically significant) gained at least 7% of their baseline weight. After a median duration of 8 wee
compared with 0% of placebo-treated patients (statistically significant) gained at least 15% of their baseline w
difference in the amount gained. The discontinuation rate due to weight gain was 2.5% and 0% in the olanzap
respectively.(Prod Info SYMBYAX(R) oral capsule, 2009). 
6)  The table below provides the adult weight gain observed in olanzapine treated patients from 86 clinical ola
capsule, 2009) : 

 
7)  Weight gain (greater than 7% of their baseline weight) occurred in 66% of patients treated with olanzapine
448) with the mean weight gain of 6.7 kg. Discontinuation due to weight gain in long-term exposure (48 week
olanzapine/fluoxetine-treated patients. In long-term olanzapine monotherapy studies, the mean weight gain w
64% of patients who gaining at least 7% of their baseline weight. Discontinuation due to weight gain occurred
long-term olanzapine monotherapy studies (Prod Info SYMBYAX(R) oral capsule, 2009). 
8)  An average weight gain of 4.6 kg in olanzapine-treated adolescents and 0.3 kg in placebo-treated adolesc
controlled trials of adolescents (under the age of 18 years) treated with monotherapy olanzapine for a median
4 weeks, 40.6% of olanzapine-treated compared with 9.8% of placebo-treated patients gained at least 7% of 
19 weeks, 7.1% of olanzapine-treated compared with 2.7% of placebo-treated patients gained at least 15% o
due to weight gain was 1% and 0% in the olanzapine and placebo treated patients, respectively (Prod Info SY
9)  In long-term (24 weeks or more) olanzapine studies, 89% of adolescents gained at least 7% of their basel
the mean weight gain of 11.2 kg. Baseline body mass index (BMI) did not affect the amount gained. Discontin
occurred in 2.2% of olanzapine-treated patients(Prod Info SYMBYAX(R) oral capsule, 2009). 
10)  The table below provides the adolescent weight gain with olanzapine treated patients from 6 clinical olan
capsule, 2009) : 

Olanzapine-Monotherapy Trials in Adults

Amount Gained 6 weeks 6 months 12 months
n=7465 n=4162 n=1345

0 kg gain or loss of weight 26.2% 24.3% 20.8%
0 to 5 kg (0 to 11 lb) 57% 36% 26%
greater than 5 to 10 kg (11 to 22 
lb) 14.9% 24.6% 24.2%

greater than 10 to 15 kg (22 to 33 
lb) 1.8% 10.9% 14.9%

greater than 15 to 20 kg (33 to 44 
lb) 0.1% 3.1% 8.6%

greater than 20 to 25 kg (44 to 55 
lb) 0% 0.9% 3.3%

greater than 25 to 30 kg (55 to 66 
lb) 0% 0.2% 1.4%

greater than 30 kg (greater than 
66 lb) 0% 0.1% 0.8%

Key: kg = kilograms; lb = pounds
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11)  Weight gain (39.8%) and increased appetite (32%) were reported following the administration of olanzap
and 46.1 mg/day, respectively (Corya et al, 2003a). 
12)  Adolescent patients taking olanzapine experienced greater weight gain and increased in body mass inde
retrospective study involving 103 patients younger than 18 years of age. Patients received olanzapine (n=50,
mean daily dose 510.9 mg) for at least 2 weeks. Weight and height were measured at baseline and 14 or mo
baseline in the olanzapine group was 3.8 kg (p less than 0.001) compared to 0.03 kg in the quetiapine group.
showed slight, but significant, increases in height from baseline (0.006 meters, p=0.042 and 0.006 meters, p 
for baseline differences, the mean weight change between groups was significant (3.4 kg, p less than 0.001).
the olanzapine group (p less than 0.001) compared to a decreased of 0.2 kg/m(2) in the quetiapine group. Aft
difference in change in BMI was significant (0.9 kg/m(2), p=0.008) (Patel et al, 2004). 
13)  Excessive appetite was seen more commonly with olanzapine therapy than with haloperidol (24% versus
was also associated with a clinically significant greater increase in weight over haloperidol therapy (p less tha
that body mass index was the predominant predictor of weight gain. Patients with a low prestudy body mass 
olanzapine treatment. Treatment effect on weight change was consistent between male and female patients (
14)  A prospective, multicenter, observational study showed that olanzapine treatment of outpatients (n=2128
group of patients (n=821) receiving a variety of other antipsychotic drug therapies. Drugs used in the control g
sertindole, zuclopenthixol, fluphenazine, thioridazine, perphenazine, pimozide, clozapine, pipotiazine, sulpirid
clothiapine, and lorazepam. Overall, olanzapine had a significantly lower incidence of adverse events than the
0.001). Somnolence and weight gain occurred significantly more frequently in olanzapine-treated patients. Ak
hypertonia, and tremor were significantly higher in the control group. Abnormal ejaculation and impotence occ
control group. Over a 6-month period, fewer olanzapine-treated patients received a concomitant anticholinerg
control group (36% versus 58%, p less than 0.001) (Gomez et al, 2000). 

 
3.3.4   Gastrointestinal Effects 

Abdominal distension 

Constipation 

Diarrhea 

Dysphagia 

Flatulence 

Gastrointestinal hemorrhage 

Increased appetite 

Nausea 

Xerostomia 

 
3.3.4.A   Abdominal distension 

1)  Incidence: 2% (Prod Info SYMBYAX(R) oral capsule, 2009) 

Olanzapine-Monotherapy Trials in Adolescents

Amount Gained 6 weeks
n=243

0 kg gain or loss of weight 2.9%
0 to 5 kg (0 to 11 lb) 47.3%
greater than 5 to 10 kg (11 to 22 lb) 42.4%
greater than 10 to 15 kg (22 to 33 lb) 5.8%
greater than 15 to 20 kg (33 to 44 lb) 0.8%
greater than 20 to 25 kg (44 to 55 lb) 0.8%
greater than 25 to 30 kg (55 to 66 lb) 0%
greater than 30 to 35 kg (66 to 77 lb) 0%
greater than 35 to 40 kg (77 to 88 lb) 0%
greater than 40 kg (greater than 88 lb) 0%
Key: kg = kilograms; lb = pounds
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2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
occurred in 2% of patients who received fluoxetine/olanzapine (n=771) compared with 0% of patients who rec
oral capsule, 2009). 

 
3.3.4.B   Constipation 

1)  Constipation was associated with olanzapine/fluoxetine in premarketing clinical studies (Prod Info SYMBY
 
3.3.4.C   Diarrhea 

1)  Incidence: 12.5% (Corya et al, 2003a) 
2)  Dry mouth (37.1%), nausea (15.7%), and diarrhea (12.5%) have occurred following the administration of o
of 7.5 and 46.1 milligrams/day, respectively (Corya et al, 2003a). 

 
3.3.4.D   Dysphagia 

1)  Antipsychotic drug use has been associated with esophageal dysmotility and aspiration. Olanzapine/fluoxe
Alzheimer's disease due to the risk of aspiration pneumonia, a common cause of morbidity and mortality in th
SYMBYAX(R) oral capsule, 2009). 

 
3.3.4.E   Flatulence 

1)  Incidence: 3% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
in 3% of patients who received fluoxetine/olanzapine (n=771) compared with 1% of patients who received pla
capsule, 2009). 

 
3.3.4.F   Gastrointestinal hemorrhage 

1)  Serotonin norepinephrine reuptake inhibitors (SNRIs) and SSRIs, including fluoxetine, may increase the ri
aspirin, NSAIDs, warfarin and other anticoagulants may increase this risk. Case reports and epidemiological s
design, have demonstrated an association between use of drugs that interfere with serotonin reuptake and th
anticoagulant effects, including increased bleeding, have been reported with SNRIs or SSRIs when given con
warfarin 20 mg did not affect olanzapine pharmacokinetics. Likewise, single doses of olanzapine did not affec
reactions associated with SNRIs and SSRIs use have ranged from ecchymoses, hematomas, epistaxis and p
Patients receiving warfarin therapy should be carefully monitored when olanzapine/fluoxetine is initiated or di
capsule, 2009). 
2)  Case reports have documented the occurrence of bleeding episodes in patients treated with psychotropic 
Subsequent epidemiological studies, both of the case-control and cohort design, have demonstrated an asso
interfere with serotonin reuptake and the occurrence of upper gastrointestinal bleeding. The same epidemiolo
a nonsteroidal anti-inflammatory drug (NSAID) or aspirin potentiated the risk of bleeding. Patients should be c
associated with the concomitant use of olanzapine/fluoxetine with NSAIDs, aspirin, or other drugs that affect c
capsule, 2009). 

 
3.3.4.G   Increased appetite 

1)  Incidence: 20% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
occurred in 20% of patients who received fluoxetine/olanzapine (n=771) compared with 4% of patients who re
(R) oral capsule, 2009). 

 
3.3.4.H   Nausea 

1)  Incidence: 15.7% (Corya et al, 2003a) 
2)  Dry mouth (37.1%), nausea (15.7%), and diarrhea (12.5%) have occurred following the administration of o
of 7.5 and 46.1 milligrams/day, respectively (Corya et al, 2003a). 

 
3.3.4.I   Xerostomia 

1)  Incidence: 15% to 37.1%(Prod Info SYMBYAX(R) oral capsule, 2009; Corya et al, 2003a) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
in 15% of patients who received fluoxetine/olanzapine (n=771) compared with 6% of patients who received p
capsule, 2009). 
3)  Dry mouth (37.1%), nausea (15.7%), and diarrhea (12.5%) have occurred following the administration of o
of 7.5 and 46.1 milligrams/day, respectively (Corya et al, 2003a). 

 
3.3.5   Hematologic Effects 

Aplastic anemia 

Decreased hemoglobin 

Lymphocytopenia 
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Neutropenia 

 
3.3.5.A   Aplastic anemia 

1)  Aplastic anemia has been reported with olanzapine or fluoxetine monotherapy, but was not observed in ol
premarketing clinical studies (Prod Info SYMBYAX(R) oral capsule, 2009). 

 
3.3.5.B   Decreased hemoglobin 

1)  Incidence: 2.6% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In olanzapine/fluoxetine clinical studies (including treatment resistant depression, depressive episodes ass
depressive disorder with psychosis, or sexual dysfunction), low hemoglobin level occurred at a greater freque
olanzapine/fluoxetine-treated patients compared to placebo (2.6% vs 0%) (Prod Info SYMBYAX(R) oral caps

 
3.3.5.C   Lymphocytopenia 

1)  Incidence: 1.9% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In olanzapine/fluoxetine clinical studies (including treatment resistant depression, depressive episodes ass
depressive disorder with psychosis, or sexual dysfunction), low lymphocytes level occurred at a greater frequ
olanzapine/fluoxetine-treated patients compared to placebo (1.9% vs 0%) (Prod Info SYMBYAX(R) oral caps

 
3.3.5.D   Neutropenia 

1)  Neutropenia has been reported with olanzapine or fluoxetine monotherapy, but was not observed in olanz
premarketing clinical studies (Prod Info SYMBYAX(R) oral capsule, 2009). 

 
3.3.6   Hepatic Effects 

Cholestatic hepatitis 

Decreased bilirubin level 

Hepatitis 

Increased liver function test 

 
3.3.6.A   Cholestatic hepatitis 

1)  Incidence: rare (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In the postmarketing period, there have been rare reports of hepatitis and very rare cases of cholestatic or
capsule, 2009).  
3)  Jaundice and cholestatic jaundice have been reported with olanzapine or fluoxetine monotherapy, but was
patients during premarketing clinical studies (Prod Info SYMBYAX(R) oral capsule, 2009). 

 
3.3.6.B   Decreased bilirubin level 

1)  Incidence: 15.3% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In olanzapine/fluoxetine clinical studies (including treatment resistant depression, depressive episodes ass
depressive disorder with psychosis, or sexual dysfunction), low total bilirubin level occurred at a greater frequ
olanzapine/fluoxetine-treated patients compared to placebo (15.3% vs 3.9%) (Prod Info SYMBYAX(R) oral ca

 
3.3.6.C   Hepatitis 

1)  Incidence: rare (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In the postmarketing period, there have been rare reports of hepatitis and very rare cases of cholestatic or
capsule, 2009).  

 
3.3.6.D   Increased liver function test 

1)  Incidence: 2% to 3.4% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  As with olanzapine, asymptomatic elevations of hepatic transaminases (ALT (SGPT), AST (SGOT), and G
observed with olanzapine/fluoxetine. In the olanzapine/fluoxetine-controlled database, ALT (SGPT) elevations
of the normal range) were observed in 3.4% (20/586) of patients exposed to olanzapine/fluoxetine compared 
3.5% (23/665) of olanzapine-treated patients. The difference between olanzapine/fluoxetine and placebo was
olanzapine/fluoxetine patients who started normal at baseline and had increases in ALT 5 times or more of th
jaundice and 4 had transient elevations greater than 200 IU/L (Prod Info SYMBYAX(R) oral capsule, 2009). 
3)  In olanzapine placebo-controlled studies, clinically significant ALT elevations (3 times the upper limit or gre
(6/243) of patients exposed to olanzapine compared with 0% (0/115) of the placebo patients. None of these p
patients, liver enzymes decreased toward normal despite continued treatment, and in 2 others, enzymes dec
remaining 2 patients, one, seropositive for hepatitis C, had persistent enzyme elevations for 4 months after di
follow-up to determine if enzymes normalized (Prod Info SYMBYAX(R) oral capsule, 2009). 
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4)  Within the larger olanzapine premarketing database of about 2400 patients with baseline ALT less than or
to greater than 200 international units/L was 2% (50/2381). None of these patients experienced jaundice or o
and most had transient changes that tended to normalize while olanzapine treatment was continued. Among 
approximately 1% (23/2500) discontinued treatment due to transaminase increases (Prod Info SYMBYAX(R) 

 
3.3.7   Immunologic Effects 

 
3.3.7.A   Immune hypersensitivity reaction 

1)  In premarketing controlled clinical studies, the overall incidence of rash or allergic events in treated patien
(5.2% (25/477)). The majority of the cases of rash and/or urticaria were mild; however, three patients disconti
severity, and two due to allergic events, one of which included face edema). In fluoxetine US clinical studies, 
developed various types of rashes and/or urticaria (Prod Info SYMBYAX(R) oral capsule, 2009). 
2)  Among the cases of rash and/or urticaria reported in premarketing clinical studies, almost a third were with
and/or systemic signs or symptoms associated with the rash. Clinical findings reported in association with ras
carpal tunnel syndrome, respiratory distress, lymphadenopathy, proteinuria, and mild transaminase elevation
discontinuation of fluoxetine and/or adjunctive treatment with antihistamines or steroids, and all patients expe
completely (Prod Info SYMBYAX(R) oral capsule, 2009). 
3)  In fluoxetine premarketing clinical studies, 2 patients are known to have developed a serious cutaneous sy
unequivocal diagnosis, but 1 was considered to have a leukocytoclastic vasculitis, and the other, a severe de
variously to be a vasculitis or erythema multiforme. Other patients have had systemic syndromes suggestive 
fluoxetine, systemic events, possibly related to vasculitis, have developed in patients with rash. Although thes
the lung, kidney, or liver. Death has been reported to occur in association with these systemic events (Prod In
4)  Anaphylactoid events, including bronchospasm, angioedema, and urticaria alone and in combination, hav
inflammatory processes of varying histopathology and/or fibrosis, have been reported rarely. These events ha
symptom. Whether these systemic events and rash have a common underlying cause or are due to different 
Furthermore, a specific underlying immunologic basis for these events has not been identified. Upon the appe
phenomena for which an alternative etiology cannot be identified, the drug should be discontinued (Prod Info 

 
3.3.8   Musculoskeletal Effects 

Arthralgia 

Muscle rigidity 

Pain, Extremity 

 
3.3.8.A   Arthralgia 

1)  Incidence: 4% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
4% of patients who received fluoxetine/olanzapine (n=771) compared with 1% of patients who received place
capsule, 2009). 

 
3.3.8.B   Muscle rigidity 

1)  Incidence: 2% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
stiffness occurred in 2% of patients who received fluoxetine/olanzapine (n=771) compared with 1% of patient
SYMBYAX(R) oral capsule, 2009). 

 
3.3.8.C   Pain, Extremity 

1)  Incidence: 3% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
occurred in 3% of patients who received fluoxetine/olanzapine (n=771) compared with 1% of patients who rec
oral capsule, 2009). 

 
3.3.9   Neurologic Effects 

Asthenia 

Central nervous system finding 

Dizziness 

Dyskinesia 
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Hypersomnia 

Impaired cognition 

Lethargy 

Sedated 

Seizure 

Somnolence 

Tremor 

 
3.3.9.A   Asthenia 

1)  Incidence: 3% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
3% of patients who received fluoxetine/olanzapine (n=771) compared with 1% of patients who received place
capsule, 2009). 

 
3.3.9.B   Central nervous system finding 

1)  Cerebrovascular adverse events (eg, stroke, transient ischemic attack), including fatalities, were reported 
patients with dementia-related psychosis. In placebo-controlled trials, there was a significantly higher incidenc
treated with olanzapine compared to patients treated with placebo. Olanzapine is not approved for the treatm
(Prod Info SYMBYAX(R) oral capsule, 2009). 
2)  Somnolence (47.7%), headache (22.3%), asthenia (19.3%), tremor (18.8%), anxiety (13.9%), dizziness (1
(11.6%) were reported following the administration of olanzapine/fluoxetine combination at mean doses of 7.5
al, 2003a). 

 
3.3.9.C   Dizziness 

1)  Incidence: 1.6% to 6.6% 
2)  In a single 8-week randomized, double-blind, fixed-dose study comparing olanzapine 10 mg/day (n=199), 
dizziness was reported at 2.6%, 1.6%, and 6.6%, respectively, with significant differences between 20 vs 40 m
2009). 

 
3.3.9.D   Dyskinesia 

1)  A syndrome of potentially irreversible, involuntary, dyskinetic movements (tardive dyskinesia) may develop
Although the prevalence of the syndrome appears to be highest among the elderly, especially elderly women
estimates to predict, at the inception of antipsychotic treatment, which patients are likely to develop the syndr
in their potential to cause tardive dyskinesia is unknown. The risk of developing tardive dyskinesia and the lik
believed to increase as the duration of treatment and the total cumulative dose of antipsychotic drugs adminis
syndrome can develop, although much less commonly, after relatively brief treatment periods at low doses or
treatment (Prod Info SYMBYAX(R) oral capsule, 2009). 
2)  The incidence of dyskinetic movement in olanzapine/fluoxetine-treated patients was infrequent. The mean
Scale (AIMS) across clinical studies involving olanzapine/fluoxetine-treated patients decreased from baseline
prescribed in a manner that is most likely to minimize the risk of tardive dyskinesia. If signs and symptoms of 
olanzapine/fluoxetine, drug discontinuation should be considered. However, some patients may require treatm
presence of the syndrome. The need for continued treatment should be reassessed periodically (Prod Info SY
3)  Dyskinesia has been reported with olanzapine or fluoxetine monotherapy, but was not observed in olanza
premarketing clinical studies (Prod Info SYMBYAX(R) oral capsule, 2009). 

 
3.3.9.E   Hypersomnia 

1)  Incidence: 5% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
occurred in 5% of patients who received fluoxetine/olanzapine (n=771) compared with 1% of patients who rec
oral capsule, 2009). 

 
3.3.9.F   Impaired cognition 

1)  Sedation-related adverse events were commonly reported with olanzapine/fluoxetine treatment, occurring 
olanzapine/fluoxetine patients compared with 10.9% in placebo patients. Sedation-related adverse events (so
discontinuation in 2% (15/771) of patients during controlled clinical studies. As with any CNS-active drug, olan
judgment, thinking, or motor skills. Patients should be cautioned about operating hazardous machinery, includ
certain that olanzapine/fluoxetine therapy does not affect them adversely (Prod Info SYMBYAX(R) oral capsu
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3.3.9.G   Lethargy 
1)  Incidence: 3% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
3% of patients who received fluoxetine/olanzapine (n=771) compared with 1% of patients who received place
capsule, 2009). 

 
3.3.9.H   Sedated 

1)  Incidence: 8% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
8% of patients who received fluoxetine/olanzapine (n=771) compared with 4% of patients who received place
capsule, 2009). 

 
3.3.9.I   Seizure 

1)  Incidence: 0.2% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  Seizures occurred in 0.2% (4/2547) of olanzapine/fluoxetine-treated patients during open-label clinical stu
olanzapine/fluoxetine studies. Seizures have also been reported with both olanzapine and fluoxetine monothe
used cautiously in patients with a history of seizures or with conditions that potentially lower the seizure thres
may be more prevalent in a population of greater than or equal to 65 years of age (Prod Info SYMBYAX(R) o
3)  There have been rare reports of prolonged seizures in patients on fluoxetine receiving electroconvulsive th
studies establishing the benefit of the combined use of ECT and fluoxetine (Prod Info SYMBYAX(R) oral caps

 
3.3.9.J   Somnolence 

1)  Incidence: 14% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
occurred in 14% of patients who received fluoxetine/olanzapine (n=771) compared with 6% of patients who re
(R) oral capsule, 2009). 

 
3.3.9.K   Tremor 

1)  Incidence: 9% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
9% of patients who received fluoxetine/olanzapine (n=771) compared with 3% of patients who received place
capsule, 2009). 

 
3.3.10   Ophthalmic Effects 

 
3.3.10.A   Blurred vision 

1)  Incidence: 5% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
occurred in 5% of patients who received fluoxetine/olanzapine (n=771) compared with 2% of patients who rec
oral capsule, 2009). 

 
3.3.12   Psychiatric Effects 

Depression, Worsening 

Disturbance in thinking 

Disturbance of attention 

Feeling nervous 

Mania 

Restlessness 

Suicidal thoughts 

Suicide 

Violent behavior 

 
3.3.12.A   Depression, Worsening 
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1)  All patients being treated with antidepressants for any indication should be monitored appropriately and ob
and unusual changes in behavior, in particular during the first few months or at times of dose increase or dec
2009). 

 
3.3.12.B   Disturbance in thinking 

1)  Incidence: 2% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
occurred in 2% of patients who received fluoxetine/olanzapine (n=771) compared with 1% of patients who rec
oral capsule, 2009). 

 
3.3.12.C   Disturbance of attention 

1)  Incidence: 5% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
attention occurred in 5% of patients who received fluoxetine/olanzapine (n=771) compared with 1% of patient
SYMBYAX(R) oral capsule, 2009). 

 
3.3.12.D   Feeling nervous 

1)  Incidence: 2% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
occurred in 2% of patients who received fluoxetine/olanzapine (n=771) compared with 1% of patients who rec
oral capsule, 2009). 

 
3.3.12.E   Mania 

1)  In the two controlled bipolar depression studies there was no statistically significant difference in the incide
depressive reaction) between olanzapine/fluoxetine- and placebo-treated patients. In one of the studies, the i
olanzapine/fluoxetine-treated patients compared to (3% (5/184)) in placebo-treated patients. In the other stud
in olanzapine/fluoxetine-treated patients compared to (8% (15/193)) in placebo-treated patients. This limited c
olanzapine/fluoxetine in the treatment of bipolar depression makes it difficult to interpret these findings until a
the cyclical nature of bipolar disorder, patients should be monitored closely for the development of symptoms
olanzapine/fluoxetine (Prod Info SYMBYAX(R) oral capsule, 2009). 

 
3.3.12.F   Restlessness 

1)  Incidence: 4% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
occurred in 4% of patients who received fluoxetine/olanzapine (n=771) compared with 1% of patients who rec
oral capsule, 2009). 

 
3.3.12.G   Suicidal thoughts 

1)  Adult and pediatric patients being treated with antidepressants for major depressive disorder (MDD) and o
who experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility (aggressiveness)
restlessness), hypomania, or mania may be at risk of suicidal ideation and behavior (suicidality). In pooled an
of 9 antidepressants including over 4400 pediatric patients with MDD, obsessive compulsive disorder (OCD),
suicidal behavior or ideation during the first few months of therapy was demonstrated in children, adolescents
receiving antidepressants as compared with placebo. However, pooled analyses of 295 short-term (median d
11 antidepressants including over 77,000 adults with MDD or other psychiatric disorders did not demonstrate 
antidepressants compared to placebo in adults beyond age 24 years. Further, there was a reduction in risk of
placebo in adults aged 65 years and older. The risk of suicidality was most consistently observed in the trials 
signs of risk emerging from trials in other psychiatric indications, such as OCD and social anxiety disorder. No
however, there were suicides in the adult trials. The risk of suicidality during longer-term use (ie, beyond seve
known. However, placebo-controlled maintenance trials in adults with depression indicate that antidepressant
Info SYMBYAX(R) oral capsule, 2009). 

 
3.3.12.H   Suicide 

1)  The possibility of a suicide attempt is inherent in bipolar disorder and may persist until significant remissio
should accompany drug therapy. Prescriptions for olanzapine/fluoxetine should be written for the smallest qua
in order to reduce the risk of overdose. There were reports of suicides during clinical trials in adults, but the n
about drug effect on suicide (Prod Info SYMBYAX(R) oral capsule, 2009). 

 
3.3.12.I   Violent behavior 

1)  Violent behaviors have been reported with olanzapine or fluoxetine monotherapy, but was not observed in
premarketing clinical studies (Prod Info SYMBYAX(R) oral capsule, 2009). 

 
3.3.13   Renal Effects 

Glycosuria 

Increased uric acid level 
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Serum blood urea nitrogen raised 

 
3.3.13.A   Glycosuria 

1)  Incidence: 4.4% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In an analysis of 6 controlled clinical studies, glycosuria were reported at 4.4% in patients treated with olan
receiving placebo (Prod Info SYMBYAX(R) oral capsule, 2009). 

 
3.3.13.B   Increased uric acid level 

1)  Incidence: 2.9% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In olanzapine/fluoxetine clinical studies (including treatment resistant depression, depressive episodes ass
depressive disorder with psychosis, or sexual dysfunction), elevated uric acid level occurred at a greater freq
olanzapine/fluoxetine-treated patients compared to placebo (2.9% vs 0.5%) (Prod Info SYMBYAX(R) oral cap

 
3.3.13.C   Serum blood urea nitrogen raised 

1)  Incidence: 2.8% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In olanzapine/fluoxetine clinical studies (including treatment resistant depression, depressive episodes ass
depressive disorder with psychosis, or sexual dysfunction), elevated urea nitrogen level occurred at a greater
olanzapine/fluoxetine-treated patients compared to placebo (2.8% vs 0.8%) (Prod Info SYMBYAX(R) oral cap

 
3.3.14   Reproductive Effects 

Erectile dysfunction 

Sexual dysfunction 

 
3.3.14.A   Erectile dysfunction 

1)  Incidence: 2% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
occurred in 2% of patients who received fluoxetine/olanzapine (n=771) compared with 1% of patients who rec
oral capsule, 2009). 

 
3.3.14.B   Sexual dysfunction 

1)  In the pool of controlled olanzapine/fluoxetine studies, there were higher rates of treatment-emergent adve
anorgasmia, impotence and abnormal ejaculation in the olanzapine/fluoxetine group than in the placebo grou
discontinuation in the olanzapine/fluoxetine group. In the controlled studies that contained a fluoxetine arm, th
ejaculation in the olanzapine/fluoxetine group were less than the rates in the fluoxetine group. None of the dif
study (n=560), decreased libido occurred in 11.4% of patients following the administration of olanzapine/fluox
milligrams/day, respectively (Prod Info SYMBYAX(R) oral capsule, 2009; Corya et al, 2003a). 
2)  Sexual dysfunction, including priapism, has been reported with all SSRIs. While it is difficult to know the p
the use of SSRIs, physicians should routinely inquire about such possible side effects (Prod Info SYMBYAX(R

 
3.3.15   Respiratory Effects 

Pulmonary eosinophilia 

Respiratory finding 

Sinusitis 

 
3.3.15.A   Pulmonary eosinophilia 

1)  Eosinophilic pneumonia has been reported with olanzapine or fluoxetine monotherapy, but was not observ
during premarketing clinical studies (Prod Info SYMBYAX(R) oral capsule, 2009). 

 
3.3.15.B   Respiratory finding 

1)  Pharyngitis (10.4%), rhinitis (22.1%), and dyspnea have been reported in olanzapine/fluoxetine-treated pa
 
3.3.15.C   Sinusitis 

1)  Incidence: 2% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
2% of patients who received fluoxetine/olanzapine (n=771) compared with 1% of patients who received place
capsule, 2009). 
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3.3.16   Other 

Death 

Fatigue 

Fever 

Neuroleptic malignant syndrome 

Pain 

Serotonin syndrome 

 
3.3.16.A   Death 

1)  Incidence: 3.5% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In olanzapine placebo-controlled clinical trials of elderly patients with dementia-related psychosis, the incid
significantly higher than the placebo group (3.5% vs 1.5%, respectively)(Prod Info SYMBYAX(R) oral capsule
3)  Sudden unexpected death has been reported with olanzapine or fluoxetine monotherapy, but was not obs
during premarketing clinical studies (Prod Info SYMBYAX(R) oral capsule, 2009). 
4)  Results of a population-based, retrospective cohort study demonstrated that the use of conventional antip
risk for death than atypical antipsychotics when administered to elderly patients (aged 66 years and older) wit
and conventional versus atypical antipsychotic use pair-wise comparisons were made. A total of 27,259 matc
cohort was stratified based on place of residence (community versus long-term care facilities). In order to adj
propensity score matching was used. The primary outcome of the study was all-cause mortality. The risk for d
days after the antipsychotic medications were initially dispensed. There was a statistically significant increase
new use of atypical antipsychotic medications compared with nonuse in both the community-dwelling cohort (
confidence interval (CI), 1.02 to 1.70); absolute risk difference, 0.2 percentage point) and long-term care coho
absolute risk difference, 1.2 percentage points). For both cohorts, the risk associated with atypical antipsycho
death associated with conventional antipsychotics was even greater than the risk identified with atypical antip
community-dwelling cohort was 1.55 (95% CI, 1.19 to 2.02) and 1.26 (95% CI, 1.04 to 1.53) for the long-term
was 1.1 percentage points). The risk appeared to persist to 180 days for both groups. Some important limitati
unmeasured confounders may influence the results and cause of death could not be examined (Gill et al, 200
5)  Results of a population-based, retrospective cohort study demonstrated comparable to possibly greater ris
conventional antipsychotic medications in the elderly (aged 65 years and older) compared with atypical antips
patients with cancer and included only new users of antipsychotic medications. The primary study outcome w
confounders was measured based on healthcare utilization data within 6 months before the initiation of antips
patients identified, 12,882 and 24,359 received conventional and atypical antipsychotic medications, respectiv
group within the first 180 days was 14.1% compared with 9.6% in the atypical drug group (unadjusted mortali
to 1.56). In the multi-variable analysis which controlled for potential confounders, the adjusted mortality ratio f
conventional versus atypical drug therapy was 1.32 (95% CI, 1.23 to 1.42). When the most frequently prescri
compared with risperidone, the mortality ratio associated with haloperidol was 2.14 (95% CI, 1.86 to 2.45) and
there was no difference associated with olanzapine. The increased mortality risk for conventional versus atyp
higher (above median) doses were used (mortality ratio 1.67; 95% CI, 1.5 to 1.86) and also during the first 40
1.42 to 1.8). Confirmatory analyses consisting of multi-variable Cox regression, propensity score, and instrum
the study (Schneeweiss et al, 2007). 

 
3.3.16.B   Fatigue 

1)  Incidence: 12% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
12% of patients who received fluoxetine/olanzapine (n=771) compared with 2% of patients who received plac
capsule, 2009). 
3)  In a single 8-week randomized, double-blind, fixed-dose study comparing olanzapine 10 mg/day (n=199), 
fatigue was reported at 1.5%, 2.1%, and 6.6%, respectively, with significant differences between 10 vs 40 and
capsule, 2009). 

 
3.3.16.C   Fever 

1)  Incidence: 2% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
2% of patients who received fluoxetine/olanzapine (n=771) compared with 1% of patients who received place
capsule, 2009). 

 
3.3.16.D   Neuroleptic malignant syndrome 
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1)  Neuroleptic malignant syndrome (NMS) has been reported in association with administration of antipsycho
manifestations of NMS are hyperpyrexia, muscle rigidity, altered mental status, and evidence of autonomic in
tachycardia, diaphoresis, and cardiac dysrhythmia). Additional signs may include elevated creatinine phospho
acute renal failure. Management of NMS should include immediate discontinuation of antipsychotic drugs and
therapy, intensive symptomatic treatment and medical monitoring, and treatment of any concomitant serious 
are available. There is no general agreement about specific pharmacological treatment regimens for NMS (P

 
3.3.16.E   Pain 

1)  Incidence: 2% (Prod Info SYMBYAX(R) oral capsule, 2009) 
2)  In short-term, controlled studies including depressive episodes associated with Bipolar I Disorder and trea
of patients who received fluoxetine/olanzapine (n=771) compared with 1% of patients who received placebo (
2009). 

 
3.3.16.F   Serotonin syndrome 

1)  The development of a potentially life-threatening serotonin syndrome or neuroleptic malignant syndrome (
serotonin norepinephrine reuptake inhibitor (SNRIs) and SSRIs alone but particularly with concomitant use of
drugs which impair metabolism of serotonin (including MAOIs), or with antipsychotics or other dopamine anta
include mental status changes (eg, agitation, hallucinations, coma), autonomic instability (eg, tachycardia, lab
neuromuscular aberrations (eg, hyperreflexia, incoordination) and/or gastrointestinal symptoms (eg, nausea, 
most severe form can resemble NMS, which includes hyperthermia, muscle rigidity, autonomic instability with
mental status changes. Patients should be monitored for the emergence of serotonin syndrome or NMS-like s
olanzapine/fluoxetine with MAOIs for depression is contraindicated. Further, concomitant use of olanzapine/fl
agonist (triptans) is clinically warranted, and its use is not recommended with SNRIs, SSRIs, or tryptophan. T
concomitant serotonergic or antidopaminergic agents, including antipsychotics, should be discontinued imme
supportive symptomatic treatment should be initiated (Prod Info SYMBYAX(R) oral capsule, 2009). 

 
 3.4   Teratogenicity/Effects in Pregnancy/Breastfeeding 

A)  Teratogenicity/Effects in Pregnancy 
1)  Fluoxetine 

a)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info PROZAC(R) oral capsu
(All Trimesters) 

1)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or ot
women or studies in women and animals are not available. Drugs should be given only if the potential be

b)  Australian Drug Evaluation Committee's (ADEC) Category: C(Batagol, 1999) 
1)  Drugs which, owing to their pharmacological effects, have caused or may be suspected of causing ha
without causing malformations. These effects may be reversible. Accompanying texts should be consulte

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
c)  Crosses Placenta: Yes 
d)  Clinical Management 

1)  A large, population-based study found no increased risk of malformations in infants exposed to select
exposed infants were more likely to require treatment in a special or intensive care unit (Malm et al, 2005
20 weeks of gestation has been associated with an increased risk of persistent pulmonary hypertension o
of prospectively collected data suggests antenatal use of selective serotonin-reuptake inhibitor (SSRI) an
prolongation in exposed neonates (Dubnov-Raz et al, 2008). There was no significant association betwe
risks of birth defects, including congenital heart defects, according to a later population-based case-contr
to fluoxetine and other SSRI and selective serotonin and norepinephrine reuptake inhibitors (SNRI), late 
symptoms of SSRI and SNRI toxicity or withdrawal syndrome (Prod Info PROZAC(R) oral capsules, dela
the dangers of failing to treat major depression are obvious, and in each case, these dangers must be we
effects (Nulman et al, 1997; Lamberg, 1999). In pregnant patients diagnosed with obsessive compulsive 
behavioral therapy has proven inadequate (Anon, 2000; Altshuler et al, 1996a). 

e)  Literature Reports 
1)  A study of prospectively collected data suggests antenatal use of selective serotonin-reuptake inhibito
interval prolongation in exposed neonates. Between January 2000 and December 2005, researchers com
antidepressants (paroxetine (n=25), citalopram (n=13), fluoxetine (n=12), fluvoxamine (n=1), and venlafa
52 matched neonates with no exposure. Prolonged QTc is defined as an interval of greater than 460 mill
cited by authorities in both pediatric cardiology and neonatology). A pediatric cardiologist blinded to drug 
(ECGs) using standard statistical analyses. ECG recordings revealed markedly prolonged mean QTc inte
unexposed neonates (mean; 409 +/- 42 msec versus 392 +/- 29 msec, p=0.02). The mean uncorrected Q
neonates (mean; 280 +/- 31 msec versus 261 +/- 25 msec, p less than 0.001). Ten percent (n=5) of expo
interval prolongation (greater than 460 msec) compared to none of the unexposed neonates. The longes
Raz et al, 2008). 
2)  Data from the case-controlled National Birth Defects Prevention Study (NBDPS), which included data
2002, indicated that early maternal exposure (defined as treatment with any SSRI from 1 month before to
associated with anencephaly in 9 exposed infants out of 214 (adjusted odds ratio (OR), 2.4; 95% confide
craniosynostosis in 24 exposed infants out of 432 (adjusted OR 2.5; 95% CI, 1.5 to 4.0; P less than 0.00
181 (adjusted OR 2.8; 95% CI, 1.3 to 5.7; P=0.005). However, early exposure did not significantly increa
other birth defects. The most commonly used SSRIs reported by control mothers were sertraline, fluoxet
2007). 
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3)  In a prospective longitudinal study (n=201), discontinuation of antidepressant medication in women w
euthymic at the start of pregnancy increased the chance for relapse of major depression compared to wo
However, neonatal exposure, particularly in the third trimester, to fluoxetine and other selective serotonin
norepinephrine reuptake inhibitors (SNRIs) has led to complications requiring prolonged hospitalization, 
findings have included cyanosis, apnea, seizures, tremor, and constant crying, and the clinical scenario i
careful assessments of potential risks and benefits of treatment must be conducted prior to using fluoxet
trimester (Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
4)  A case-control study found that the use of selective serotonin reuptake inhibitors (SSRIs) after 20 wee
increased risk of persistent pulmonary hypertension of the newborn (PPHN). Fluoxetine, paroxetine, and
carry this increased risk. A total of 377 women who had infants with PPHN were matched to 836 women 
determined by telephone interview within 6 months of birth. After adjusting for other covariates, SSRI use
an odds ratio of 6.1 (95% CI 2.2-16.8; p=0.001) of delivering an infant with PPHN relative to no use durin
gestation and non-SSRI antidepressants use at any gestation time was not associated with increased ris
in the general population is about 0.1 to 0.2%. According to this study, infants exposed to SSRIs after 20
0.6 to 1.2% (Chambers et al, 2006). 
5)  A population-based study of 1782 pregnant women exposed to selective serotonin reuptake inhibitors
perinatal outcome except for treatment in the neonatal intensive or special care unit, particularly with third
derived from a government project involving 4 birth or medication registries in Finland, women who had a
SSRI during the period of one month before pregnancy and the day pregnancy ended were compared to
purchases during the same peripartum period. The mean age of both cohorts was 30 years (+/- 7). There
times as many pregnancies induced by artificial reproductive techniques in the SSRI group compared to 
gestation and birth weight were lower (p less than 0.001) in the SSRI group. Malformations, however, we
0.4). Purchases of SSRIs (citalopram, fluoxetine, paroxetine, sertraline and fluvoxamine) were more com
with 525 women purchasing fluoxetine during the first trimester, 232 during the second trimester, 239 du
When compared to first trimester exposure, treatment in a special or intensive care unit was more comm
trimester (11.2% and 15.7%, respectively; p = 0.009). Even after adjusting for confounding variables, this
1.6; 95% CI 1.1 to 2.2) (Malm et al, 2005). 
6)  In a prospective clinical trial designed to evaluate the pharmacokinetics of fluoxetine and norfluoxetin
pregnancy outcomes were found to be similar in both the control and treated groups. The study compare
50 mg per day during pregnancy and lactation to 10 women in the control group who were not exposed t
hepatic blood flow, increased volume of distribution and decreased binding to plasma proteins, trough pla
norfluoxetine were low. At delivery, umbilical vein concentrations were 65% and 72% of the maternal con
postnatal period, plasma concentrations of fluoxetine and norfluoxetine were still elevated, likely due to th
capacity and CYP2D6 enzyme activity. There were no fetal malformations or difference in birth weights b
at fifteen minutes were lower in the fluoxetine group (Heikkinen et al, 2003). 
7)  In one study assessing the direct effects of fluoxetine on infant outcome at birth (Chambers et al, 199
to fluoxetine in the third trimester may be at an increased risk for perinatal complications such as respirat
jitteriness. These neonates may have had difficulty clearing the drug due to its long half-life. Depending o
and patient may consider tapering the dose of fluoxetine to discontinue 10 to 14 days prior to delivery to 
1999). 
8)  Based on analyses of independently collected data and that obtained through the Motherisk Program
function, temperament and general behavior in children exposed prenatally to fluoxetine as compared to 
Nulman & Koren, 1996; Nulman et al, 1997). However, among infants who were exposed to either fluoxe
gestation, those born to mothers with uncontrolled depressive symptoms showed lower cognitive and lan
who were well-controlled (Nulman et al, 2002). 
9)  An increased risk for central nervous system serotonergic symptoms was observed during the first fou
selective serotonin reuptake inhibitors (SSRI) during the third trimester of pregnancy. In a controlled, pro
milligrams/day of either citalopram (n=10) or fluoxetine (n=10) while pregnant were compared to a contro
ranged from 7 to 41 weeks. Newborns in the SSRI group had a lower Apgar score at 15 minutes as com
The only significant difference observed in the vital signs of the newborns was a higher heart rate in the S
controls (mean, 153 vs 141 beats per minute; p=0.049). Serotonergic symptom scores in the first 4 days 
group than in the control group (total score, 121 vs 30, respectively; p=0.008). Tremor, restlessness, and
Myoclonus was reported in one infant exposed to fluoxetine. Significantly lower cord blood 5-hydroxyindo
in the SSRI-exposed infants as compared with the control group (mean, 63 mmol/L vs 77 mmol/L; p=0.02
was observed between the serotonergic symptom score and the umbilical vein 5-HIAA concentrations in 
control group (p=0.007). Although not statistically significant, mean umbilical cord serum prolactin conce
infants than in control infants at the time of birth (Laine et al, 2003). 

2)  Olanzapine 
a)  U.S. Food and Drug Administration's Pregnancy Category: Category C (Prod Info ZYPREXA(R) oral table
disintergating tablets, 2008) (All Trimesters) 

1)  Either studies in animals have revealed adverse effects on the fetus (teratogenic or embryocidal or ot
women or studies in women and animals are not available. Drugs should be given only if the potential be

b)  Australian Drug Evaluation Committee's (ADEC) Category: B3(Australian Drug Evaluation Committee, 199
1)  Drugs which have been taken by only a limited number of pregnant women and women of childbearin
malformation or other direct or indirect harmful effects on the human fetus having been observed. Studie
increased occurrence of fetal damage, the significance of which is considered uncertain in humans. 

See Drug Consult reference: PREGNANCY RISK CATEGORIES 
c)  Crosses Placenta: Yes 
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d)  Clinical Management 
1)  There is insufficient evidence to clearly establish the safety of olanzapine during pregnancy and it is r
only if the potential benefit justifies the potential risk to the fetus (Prod Info ZYPREXA(R) oral tablets, IM 
disintergating tablets, 2008). Limited data to date do not suggest an increased risk of major malformation
Goldstein et al, 2000); notably, schizophrenic women may have higher prevalence rates of social and life
drug use, low socioeconomic status) associated with risky neonatal outcomes (Patton et al, 2002). Patien
bipolar disorder should be maintained on medication therapy throughout gestation, as these patients and
(Altshuler et al, 1996). 

e)  Literature Reports 
1)  A prospective, observational study of 54 women (mean age, 30.7 years), recruited from the Emory W
antipsychotic medication during pregnancy, showed permeability of the placental barrier. Outcomes were
blood samples taken at delivery and through data collected from maternal reports and medical records. P
umbilical cord to maternal plasma concentrations) showed a significant difference between antipsychotic
46.8%-97.5%) being the highest, followed by haloperidol 65.5% (95% CI, 40.3%-90.7%), risperidone 49.
24.1% (95% CI, 18.7%-29.5%), showing the lowest placental passage ratio. There was a greater frequen
0.23), low birth weights (30.8%, p=less than 0.07), and neonatal intensive care admission (30.8%, p=less
(Newport et al, 2007). 
2)  There are no adequate and well-controlled studies with olanzapine use during pregnancy. Seven preg
olanzapine, which resulted in 2 normal births, 1 neonatal death due to cardiovascular defect, 3 therapeut
Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). H
pregnancies, there was no increase in risk of spontaneous abortion, stillbirth, prematurity, or major malfo
utero (Goldstein et al, 2000). Analysis of expanded data from this latter report produced similar conclusio
71.9% resulted in normal births, 12.5% in spontaneous abortions, 2.1% in premature deliveries, 3.1% in 
Goldberg, 2002). From an ongoing study to assess the fetal safety of atypical antipsychotics, interim resu
olanzapine, or quetiapine had the following outcomes: 20 live births with no malformations, 3 spontaneou
abortions (McKenna et al, 2003). 
3)  Occasional spontaneous case reports of in utero exposure to olanzapine have produced viable newbo
established (Mendhekar et al, 2002; Nagy et al, 2001; Littrell et al, 2000; Kirchheiner et al, 2000). A case
(cord blood) level of 11 nanograms (ng)/mL compared with 34 ng/mL in the maternal plasma drawn befo
olanzapine 15 mg during pregnancy. During gestation, the maternal olanzapine plasma levels were betw
development with the only complication being gestational diabetes which was resolved with diet. Delivery
score of 10/10/10) developed normally during the first 6 months (Aichhorn et al, 2008).  
4)  In another case report, a 37-year-old woman with a 7-year history of paranoid schizophrenia gave birt
olanzapine 25 mg/day starting at week 8 until week 32 when she discontinued it against medical advice. 
3 months preceding her pregnancy (Lim, 2001). An isolated case of maternal use of up to 20 mg of olanz
23rd week of gestation until 10 days prior to delivery has been reported. In this case, a healthy baby was
and 9-10 at 5 minutes; at 3 months of age, the infant showed age-appropriate milestones (Mendhekar et 
day exposure from the 18th week of pregnancy through delivery and during breastfeeding also exists. De
suspicious motor development at 7 months of age, the infant showed no abnormal findings at 11 months

B)  Breastfeeding 
1)  Fluoxetine 

a)  American Academy of Pediatrics Rating: Drugs for which the effect on nursing infants is unknown but may
b)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

1)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant ris
potential benefits of drug treatment against potential risks before prescribing this drug during breastfeedi

c)  Clinical Management 
1)  Fluoxetine and its active metabolite, norfluoxetine, appear in breast milk and the oral dose available t
mcg/kg/day for fluoxetine (Burch & Wells, 1992), and 40 mcg/kg/day for fluoxetine plus norfluoxetine (Ta
recommendation that fluoxetine not be used by women while breastfeeding (Prod Info PROZAC(R) oral c
2008), many women choose to do so. The American Academy of Pediatrics considers antidepressants to
(Anon, 2001). There is insufficient data available to safely recommend use of fluoxetine by nursing mothe
infant should be monitored for anorexia, weight loss, irritability, and insomnia. The long-term effects of ex
(SSRIs) via breast milk on the cognitive development of the infant have not been determined. 

d)  Literature Reports 
1)  A number of cases have been reported in which fluoxetine was used to treat postpartum depression i
or composition was observed. While increased infant irritability during maternal fluoxetine treatment has 
after exposure to fluoxetine during nursing (Epperson et al, 2003; Burch & Wells, 1992; Isenberg, 1990). 
2)  In a study of 14 mother-infant pairs, the mean total infant exposure was estimated as 6.81% (3.36% f
9 infants with blood samples, 5 and 7 had detectable concentrations of fluoxetine and norfluoxetine, resp
had withdrawal symptoms described as uncontrollable crying, irritability, and poor feeding. Symptoms in 
plasma concentrations of fluoxetine and/or norfluoxetine. One mother also used methadone, and 4 infant
authors recommend caution especially during the early neonatal period and in infants exposed in utero to
3)  A 1996 cohort study involved 11 infants nursed by 10 mothers. Although limited by maternal perceptio
infants were reported by the mothers (Taddio et al, 1996). 
4)  One study described 4 nursing mothers, taking 20 to 40 mg of fluoxetine per day, in which the Bayley
development of the infants. None of the infants exhibited any neurological abnormality (Taddio et al, 199
5)  The manufacturer reports a maternal plasma concentration of 295 nanograms/mL for fluoxetine plus n
concentration of 70.4 nanograms/mL. No adverse effects in the nursing infant were reported. In another 
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340 nanograms/mL of fluoxetine and 208 nanograms/mL of norfluoxetine on the second day of breastfee
not reported. The infant developed crying, sleep disturbance, vomiting, and watery stools (Prod Info PRO
capsules, solution, 2008). 
6)  No clinically significant changes in platelet 5-hydroxytryptamine (5-HT) transport were reported in 11 
the study) exposed to fluoxetine through maternal breast milk. Determinations of whole-blood 5-HT, fluox
both infants and mothers prior to initiating fluoxetine doses of 20 mg to 40 mg per day. Post-exposure lev
maternal plasma concentrations of fluoxetine were 125 nanograms/mL, and norfluoxetine were 142 nano
fluoxetine levels below 1 nanograms/mL, and the mean infant plasma concentration of norfluoxetine was
post-fluoxetine 5-HT levels were 157 nanograms/mL and 23 nanograms/mL, respectively. The mean infa
were 217 nanograms/mL and 230 nanograms/mL, respectively. Baley Scale scores were determined for 
revealing that 6 infants were within one standard deviation of the mean on mental and motor developmen
most exclusively breastfed infants will not likely experience changes in platelet 5-HT levels upon materna

2)  Olanzapine 
a)  Thomson Lactation Rating: Infant risk cannot be ruled out. 

1)  Available evidence and/or expert consensus is inconclusive or is inadequate for determining infant ris
potential benefits of drug treatment against potential risks before prescribing this drug during breastfeedi

b)  Clinical Management 
1)  Limited data from studies of nursing mothers treated with olanzapine have demonstrated that olanzap
ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008; Gardi
report described jaundice, cardiomegaly, somnolence, and a heart murmur in the infant of a mother rece
remained after bottle-feeding was initiated on day 7 of life. Another case from the same report demonstra
maternal olanzapine doses at 2 months of age (Goldstein et al, 2000a). Undetectable infant olanzapine p
olanzapine levels of 32.8 to 39.5 nanograms/mL were reported in another case (Kirchheiner et al, 2000a
excreted in human breast milk, it is recommended that women treated with olanzapine should not breast
injection, ZYPREXA(R) ZYDIS(R) orally disintergating tablets, 2008). 

c)  Literature Reports 
1)  In a study of healthy, nursing women, olanzapine was excreted in breast milk. The estimated mean in
maternal olanzapine dose (Prod Info ZYPREXA(R) oral tablets, IM injection, ZYPREXA(R) ZYDIS(R) ora
mothers receiving 5 to 20 mg/day of olanzapine, the median infant dose ingested through breast milk wa
analysis of milk and plasma samples from five nursing mothers treated with olanzapine 2.5 mg to 10 mg 
0.84. This compared to a theoretical value of 0.38 that was determined using the known pharmacokinetic
consumption of 0.15 L/kg/day and assuming 100% bioavailability, relative infant dose was estimated to b
dose (Croke et al, 2002). In a case report, breast milk was collected by an electric pump and olanzapine 
chromatography. The findings indicated that olanzapine was excreted in the breast milk in relatively sma
ratio was 0.42 at steady state (Ambresin et al, 2004). 
2)  Limited data from cases of olanzapine exposure via breast milk fail to affirm or eliminate the potential 
case described an infant exposed in utero to olanzapine (maternal dose 5 mg/day) who was born with ca
murmur. However, jaundice and sedation continued despite the initiation of bottle-feeding on day seven o
exposed at two months of age (maternal dose 10 mg/day) had no adverse effects (Goldstein et al, 2000a
infant olanzapine plasma levels (less than 2 ng/mL) despite maternal steady-state trough levels of 32.8 t
olanzapine doses of 10 mg daily throughout pregnancy and during breastfeeding (Kirchheiner et al, 2000

 
 3.5   Drug Interactions 

Drug-Drug Combinations 

Drug-Food Combinations 

 
3.5.1   Drug-Drug Combinations 

Abciximab 

Acecainide 

Aceclofenac 

Acemetacin 

Acenocoumarol 

Activated Charcoal 
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Ajmaline 

Alclofenac 

Almotriptan 

Alprazolam 

Amiodarone 

Amisulpride 

Amitriptyline 

Amoxapine 

Anagrelide 

Ancrod 

Anisindione 

Antithrombin III Human 

Aprindine 

Ardeparin 

Aripiprazole 

Arsenic Trioxide 

Aspirin 

Astemizole 

Atomoxetine 

Azimilide 

Belladonna 

Belladonna Alkaloids 

Benoxaprofen 

Bepridil 

Betel Nut 

Bivalirudin 

Bretylium 

Bromfenac 
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Bufexamac 

Bupropion 

Buspirone 

Cannabis 

Carbamazepine 

Carbamazepine 

Carprofen 

Celecoxib 

Certoparin 

Chloral Hydrate 

Chloroquine 

Chlorpromazine 

Cilostazol 

Ciprofloxacin 

Clarithromycin 

Clomipramine 

Clonixin 

Clopidogrel 

Clopidogrel 

Clorgyline 

Clozapine 

Cyclobenzaprine 

Cyproheptadine 

Dalteparin 

Danaparoid 

Defibrotide 

Dehydroepiandrosterone 

Dehydroepiandrosterone 
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Delavirdine 

Dermatan Sulfate 

Desipramine 

Desirudin 

Desvenlafaxine 

Dexfenfluramine 

Dexketoprofen 

Dextromethorphan 

Diazepam 

Dibenzepin 

Diclofenac 

Dicumarol 

Diflunisal 

Digitoxin 

Digoxin 

Dihydroergotamine 

Dipyridamole 

Dipyrone 

Disopyramide 

Dofetilide 

Dolasetron 

Doxepin 

Droperidol 

Droxicam 

Duloxetine 

Eletriptan 

Enflurane 

Enoxaparin 
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Epoprostenol 

Eptifibatide 

Ergoloid Mesylates 

Ergonovine 

Ergotamine 

Erythromycin 

Eszopiclone 

Etodolac 

Etofenamate 

Etoricoxib 

Felbinac 

Fenbufen 

Fenfluramine 

Fenoprofen 

Fentiazac 

Flecainide 

Floctafenine 

Fluconazole 

Flufenamic Acid 

Fluphenazine 

Flurbiprofen 

Fluvoxamine 

Fondaparinux 

Foscarnet 

Fosphenytoin 

Frovatriptan 

Furazolidone 

Galantamine 
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Gemifloxacin 

Ginkgo 

Halofantrine 

Haloperidol 

Haloperidol 

Halothane 

Heparin 

Hydroquinidine 

Hydroxytryptophan 

Ibuprofen 

Ibutilide 

Iloperidone 

Iloprost 

Imipramine 

Indomethacin 

Indoprofen 

Insulin Aspart, Recombinant 

Insulin Detemir 

Insulin Glargine, Recombinant 

Insulin Glulisine 

Insulin Human Inhaled 

Iproniazid 

Isocarboxazid 

Isoflurane 

Isoxicam 

Isradipine 

Ketoprofen 

Ketorolac 
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Lamifiban 

Levodopa 

Levomethadyl 

Levomethadyl 

Lexipafant 

Lidoflazine 

Linezolid 

Lithium 

Lithium 

Lorcainide 

Lornoxicam 

Meclofenamate 

Mefenamic Acid 

Mefloquine 

Meloxicam 

Meperidine 

Mesoridazine 

Methylergonovine 

Methylphenidate 

Methysergide 

Metoprolol 

Milnacipran 

Mirtazapine 

Mirtazapine 

Moclobemide 

Morniflumate 

Nabumetone 

Nadroparin 
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Naproxen 

Naratriptan 

Nebivolol 

Nialamide 

Niflumic Acid 

Nimesulide 

Nortriptyline 

Octreotide 

Oxaprozin 

Parecoxib 

Pargyline 

Parnaparin 

Paroxetine 

Pentamidine 

Pentazocine 

Pentosan Polysulfate Sodium 

Phenelzine 

Phenindione 

Phenprocoumon 

Phenylalanine 

Phenylbutazone 

Phenytoin 

Pimozide 

Pirazolac 

Pirmenol 

Piroxicam 

Pirprofen 

Prajmaline 
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Probucol 

Procainamide 

Procarbazine 

Prochlorperazine 

Propafenone 

Propranolol 

Propyphenazone 

Proquazone 

Quetiapine 

Quinidine 

Rasagiline 

Reviparin 

Risperidone 

Ritonavir 

Ritonavir 

Rizatriptan 

Rofecoxib 

Selegiline 

Sematilide 

Sertindole 

Sibrafiban 

Sibutramine 

Sotalol 

Spiramycin 

St John's Wort 

St John's Wort 

Sulfamethoxazole 

Sulfinpyrazone 
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Sulindac 

Sulodexide 

Sultopride 

Sumatriptan 

Suprofen 

Tamoxifen 

Tamsulosin 

Tapentadol 

Tedisamil 

Telithromycin 

Tenidap 

Tenoxicam 

Terfenadine 

Tetrabenazine 

Tetrabenazine 

Thioridazine 

Tiaprofenic Acid 

Ticlopidine 

Tinzaparin 

Tipranavir 

Tirofiban 

Tolmetin 

Toloxatone 

Tramadol 

Tramadol 

Tranylcypromine 

Trazodone 

Trifluoperazine 
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Trimethoprim 

Trimipramine 

Tryptophan 

Valdecoxib 

Vasopressin 

Venlafaxine 

Warfarin 

Xemilofiban 

Ziprasidone 

Zolmitriptan 

Zolpidem 

Zomepirac 

Zotepine 

 
3.5.1.A   Abciximab 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
7)  Probable Mechanism: unknown 

 
3.5.1.B   Acecainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Allen et al, 2002; Prod Info Tikosyn(TM) dofetilide capsules, 19
been shown to prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that pro
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.C   Aceclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in

Page 36 of 141MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.33, page 36

Case 3:09-cv-00080-TMB     Document 78-37      Filed 03/24/2010     Page 36 of 144



7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.D   Acemetacin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.E   Acenocoumarol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
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e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.F   Activated Charcoal 

1)  Interaction Effect: decreased bioavailability of olanzapine 
2)  Summary: Activated charcoal reduces the maximum concentration and area under the concentration-time
Zyprexa(R), 1999b). This drug interaction may make activated charcoal useful in cases of olanzapine overdo
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Do not administer activated charcoal and olanzapine concomitantly. 
7)  Probable Mechanism: binding of olanzapine in the gut 

 
3.5.1.G   Ajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Prod Info Quinaglute Dura-tabs(R), 1999). Fluoxetine has dem
(Prod Info Prozac(R), 2001z). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class Ia antiarrhythmic agents and agents that pro
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.H   Alclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.I   Almotriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concomitant use of almotriptan and selective serotonin reuptake inhibitors (SSRI's) has been r
incoordination (Prod Info Axert(TM), 2001). Concurrent use of a triptan and an SSRI may result in serotonin s
Symptoms of serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast heart be
body temperature, overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be aware that tript
that either the triptan or the SSRI may be prescribed by a different physician. Discuss the risks of serotonin sy
combination and monitor them closely for symptoms of serotonin syndrome (US Food and Drug Administratio
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as almotriptan, and an SSRI may result in a life-t
Be aware that triptans may be commonly used intermittently and that either the triptan or the SSRI may be pr
are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms
hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
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8)  Literature Reports 
a)  Concomitant administration of fluoxetine and almotriptan is well tolerated and fluoxetine has only a m
concentration (Cmax). Other almotriptan pharmacokinetics are not significantly affected. A randomized, o
healthy volunteers has been conducted. Subjects received each of the following treatments with a minim
20 mg fluoxetine capsules on day 1 to 8 and one dose almotriptan 12.5 mg on day 8, (2) one dose of alm
days 1 through 7. Peak almotriptan concentrations were 18% higher following concomitant administration
administration alone. This difference was statistically significant (p equal 0.023). Mean almotriptan area u
oral clearance were borderline statistically different between treatment groups. Mean half-life was not sta
During fluoxetine coadministration, Tmax was shorter, suggesting that the absorption rate of almotriptan 
author concludes that based on the results of this study and the lack of effect of fluoxetine on almotriptan
can be safely used concomitantly in migraine management (Fleishaker et al, 2001). 

 
3.5.1.J   Alprazolam 

1)  Interaction Effect: an increased risk of alprazolam toxicity (somnolence, dizziness, ataxia, slurred speech, 
2)  Summary: Coadministered fluoxetine increases alprazolam serum concentrations (Greenblatt et al, 1992a
interaction is thought to be inhibition by fluoxetine of the cytochrome P453A4 isoenzyme (CYP3A4), which is 
metabolism. Some benzodiazepines (lorazepam, oxazepam) are metabolized by glucuronidation rather than 
choice for fluoxetine and benzodiazepine cotherapy. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for signs and symptoms of alprazolam intoxication (somnolence, d
psychomotor impairment). Alprazolam doses may need to be reduced. Alternatively, consider substituting a b
oxazepam) that has less potential for interacting with fluoxetine. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A-mediated alprazolam metabolism 
8)  Literature Reports 

a)  Alprazolam serum concentrations were analyzed in a double-blind, placebo-controlled study involving
Concurrent administration of alprazolam 1 mg four times a day and fluoxetine 60 mg each morning for fo
alprazolam levels and a 21% decrease in the alprazolam elimination rate. The elevated alprazolam conc
impairment, but did not affect mood status or sedation.  
b)  The effect of fluoxetine on the pharmacokinetics of alprazolam was analyzed in a 31-day, double-blin
included a 10-day washout period (Greenblatt et al, 1992). Twelve healthy male volunteers were given fl
single dose of alprazolam 1 mg on days 3 and 24. Fluoxetine significantly increased the half-life of alpraz
decreased its clearance from 61 mL/min to 48 mL/min.  
c)  Inhibition of alprazolam metabolism by fluoxetine occurs via cytochrome P450 3A4. A randomized, do
design was used to assess this potential interaction. Twenty healthy volunteers attended four study sess
absence of an SSRI in the first two study sessions; alprazolam/placebo while at steady-state with either c
was given in the last two study sessions. At each session they received alprazolam 1 mg orally or placeb
of alprazolam by 16% and increased the area under the concentration-time curve by 32%. Citalopram did
alprazolam were not altered by either SSRI. These findings suggest that citalopram and fluoxetine differe
2002).  

 
3.5.1.K   Amiodarone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Allen et al, 2002; Prod Info Tikosyn(TM) dofetilide capsules, 19
been shown to prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that pro
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.L   Amisulpride 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose (
formal drug interaction studies have been done, the coadministration of antipsychotics and other drugs known
fluoxetine, is not recommended. Several antipsychotic agents have demonstrated QT prolongation including a
quetiapine (Owens, 2001b), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), and zotepine (Swe
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and antipsychotics is not recommended
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.M   Amitriptyline 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an increased
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de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval a
Prozac(R), 2001h; Marshall & Forker, 1982). Even though no formal drug interaction studies have been done
coadministration of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluox
1999). In addition, concurrent use of fluoxetine and TCAs such as desipramine, nortriptyline, and imipramine 
concentrations (Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Good
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not reco
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 4
ratio of antidepressant level to dose increased by 109% to 486% in the patients. Three patients develope
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy s
added to desipramine (50 mg daily), the mean maximum concentration of desipramine increased by 278
curve increased by 342%. Desipramine trough concentrations continued to be 198% above baseline thre
same study compared pharmacokinetics of desipramine when combined with sertraline. The impact of se
short-term increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations w
levels ranged from 109 to 150 ng/mL with oral doses of 300 mg at bedtime prior to fluoxetine therapy. Fo
to the regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose
and the desipramine serum level was 419 ng/mL after four days. A worsening of depression and severe 
desipramine serum levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg dai
ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with a
40 mg daily and desipramine 150 mg daily for five weeks; fluoxetine was discontinued and the blood leve
ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
the patient's measured levels of desipramine had ranged from 148 to 160 ng/mL on a regimen of 300 mg
20 mg daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 
to 200 mg/day; eleven days later, the level was 244 ng/mL; the patient reported decreased energy, impa
speech, as well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to
days. Eight days later, the desipramine level was 122 ng/mL (Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased desip
year-old male within 10 days of the addition of fluoxetine to the patient's regimen (Preskorn et al, 1990). 

 
3.5.1.N   Amoxapine 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an increased
de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval a
Prozac(R), 2001h; Marshall & Forker, 1982). Even though no formal drug interaction studies have been done
coadministration of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluox
1999). In addition, concurrent use of fluoxetine and TCAs such as desipramine, nortriptyline, and imipramine 
concentrations (Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Good
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not reco
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 4
ratio of antidepressant level to dose increased by 109% to 486% in the patients. Three patients develope
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy s
added to desipramine (50 mg daily), the mean maximum concentration of desipramine increased by 278
curve increased by 342%. Desipramine trough concentrations continued to be 198% above baseline thre
same study compared pharmacokinetics of desipramine when combined with sertraline. The impact of se
short-term increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations w
levels ranged from 109 to 150 ng/mL with oral doses of 300 mg at bedtime prior to fluoxetine therapy. Fo
to the regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose
and the desipramine serum level was 419 ng/mL after four days. A worsening of depression and severe 
desipramine serum levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg dai
ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with a
40 mg daily and desipramine 150 mg daily for five weeks; fluoxetine was discontinued and the blood leve
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ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
the patient's measured levels of desipramine had ranged from 148 to 160 ng/mL on a regimen of 300 mg
20 mg daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 
to 200 mg/day; eleven days later, the level was 244 ng/mL; the patient reported decreased energy, impa
speech, as well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to
days. Eight days later, the desipramine level was 122 ng/mL (Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased desip
year-old male within 10 days of the addition of fluoxetine to the patient's regimen (Preskorn et al, 1990). 

 
3.5.1.O   Anagrelide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
7)  Probable Mechanism: unknown 

 
3.5.1.P   Ancrod 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  
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3.5.1.Q   Anisindione 
1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.R   Antithrombin III Human 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
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corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.S   Aprindine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Prod Info Tambocor(R) flecainide acetate, 1998). Fluoxetine h
recommended therapeutic dose (Prod Info Prozac(R), 2001w). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class I antiarrhythmic agents and agents that prolo
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.T   Ardeparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
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d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.U   Aripiprazole 

1)  Interaction Effect: increased aripiprazole levels 
2)  Summary: Aripiprazole is partly metabolized by cytochrome P450 2D6 (CYP2D6) enzymes. Coadministra
may inhibit aripiprazole elimination causing increased blood concentrations. Consider a dosage reduction for 
coadministered. If therapy with fluoxetine is discontinued, the dose of aripiprazole should then be increased (
2005). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Increased aripiprazole plasma levels may result if used concomitantly with fluoxetin
when these agents are coadministered. If therapy with fluoxetine is discontinued, the dose of aripiprazole sho
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of aripiprazole 

 
3.5.1.V   Arsenic Trioxide 

1)  Interaction Effect: cardiotoxicity (QT interval prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Arsenic trioxide and fluoxetine have been shown to prolong the QTc interval at the recommend
2001a; Prod Info Prozac(R), 2001u). Even though no formal drug interaction studies have been done, arsenic
drugs which are also known or have the potential to prolong the QTc interval, including fluoxetine (Prod Info T
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of arsenic trioxide and fluoxetine is not recommende
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  QT/QTc prolongation should be expected during treatment with arsenic trioxide and torsade de pointe
reported. Over 460 ECG tracings from 40 patients with refractory or relapsed APL treated with arsenic tri
Sixteen of 40 patients (40%) had at least one ECG tracing with a QTc interval greater than 500 msec. Pr
and 5 weeks after arsenic trioxide infusion, and then returned towards baseline by the end of 8 weeks aft
evaluations, women did not experience more pronounced QT prolongation than men, and there was no c
2001).  
b)  QT Prolongation was observed on the electrocardiogram (ECG) of a 52- year-old man who had been 
followed by 40 milligrams/day thereafter) for depression for 3 months. An ECG just before the start of fluo
The QT interval returned to normal within 10 days of discontinuing fluoxetine treatment (Varriale, 2001).  

 
3.5.1.W   Aspirin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
7)  Probable Mechanism: unknown 

 
3.5.1.X   Astemizole 

1)  Interaction Effect: cardiotoxicity (QT interval prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: It is theoretically possible that an interaction might occur between astemizole and fluoxetine be
cytochrome P450 system. Astemizole is metabolized by CYP3A4. Fluoxetine is known to be a potent inhibito
P450 enzymes, including CYP3A4 (Riesenman, 1995a). Coadministered fluoxetine may inhibit astemizole cle
serum concentrations and potential astemizole toxicity. The manufacturer of astemizole recommends avoidin
Hismanal(R), 1998). In addition, fluoxetine has been shown to prolong the QTc interval at the recommended 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
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6)  Clinical Management: Concomitant use of astemizole and fluoxetine is not recommended. 
7)  Probable Mechanism: possible inhibition of astemizole P450 metabolism by fluoxetine and/or additive effe
8)  Literature Reports 

a)  Astemizole has been shown to prolong the QTc interval at the recommended therapeutic dose (Prod 
drug interaction studies have been done, the coadministration of astemizole and other drugs known to pr
not recommended.  

 
3.5.1.Y   Atomoxetine 

1)  Interaction Effect: an increase in atomoxetine steady-state plasma concentrations 
2)  Summary: Atomoxetine is primarily metabolized by the cytochrome P450 2D6 (CYP 2D6) pathway to 4-hy
atomoxetine steady-state plasma concentrations are increased with selective inhibitors of CYP2D6, such as f
observed in poor metabolizers. In extensive metabolizers treated with fluoxetine, the area under the concentr
6- to 8-fold greater, and maximum plasma concentration at steady-state is about 3- to 4-fold greater than atom
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Dosage adjustment of atomoxetine may be necessary when coadministered with flu
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated metabolism of atomoxetine by fluoxeti

 
3.5.1.Z   Azimilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Allen et al, 2002; Prod Info Tikosyn(TM) dofetilide capsules, 19
been shown to prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that pro
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AA   Belladonna 

1)  Interaction Effect: excessive anticholinergic activity (severe dry mouth, constipation, decreased urination, 
2)  Summary: The anticholinergic activity of the active alkaloids present in belladonna may predispose the pa
with olanzapine. Belladonna contains L-hyoscyamine, atropine, and scopolamine with a total alkaloid content
roots (Blumenthal et al, 1998). Because belladonna is typically available as a homeopathic preparation, the c
is unknown. Caution is advised. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation, ur
mydriasis, blurred vision, elevated temperature, muscular weakness, and sedation. If such effects are noted, 
In severe cases, paralytic ileus, confusion, psychoses, agitation, delusions, delirium, and paranoia may be en
and hypertension. In severe cases, immediate medical attention should be obtained. 
7)  Probable Mechanism: additive anticholinergic effect 

 
3.5.1.AB   Belladonna Alkaloids 

1)  Interaction Effect: excessive anticholinergic activity (severe dry mouth, constipation, decreased urination, 
2)  Summary: The anticholinergic activity of the active alkaloids present in belladonna may predispose the pa
with olanzapine. Belladonna contains L-hyoscyamine, atropine, and scopolamine with a total alkaloid content
roots (Blumenthal et al, 1998). Because belladonna is typically available as a homeopathic preparation, the c
is unknown. Caution is advised. 
3)  Severity: minor 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Excessive anticholinergic activity may be manifested by dry mouth, constipation, ur
mydriasis, blurred vision, elevated temperature, muscular weakness, and sedation. If such effects are noted, 
In severe cases, paralytic ileus, confusion, psychoses, agitation, delusions, delirium, and paranoia may be en
and hypertension. In severe cases, immediate medical attention should be obtained. 
7)  Probable Mechanism: additive anticholinergic effect 

 
3.5.1.AC   Benoxaprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
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4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.AD   Bepridil 

1)  Interaction Effect: cardiotoxicity (QT interval prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Both bepridil and fluoxetine have been shown to prolong the QTc interval at therapeutic doses 
(R), 2000). Even though no formal drug interaction studies have been done, the coadministration of bepridil a
Vascor(R), 2000). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of bepridil and fluoxetine is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AE   Betel Nut 

1)  Interaction Effect: increased extrapyramidal side effects of olanzapine (difficulty with movement or abnorm
2)  Summary: Case reports have described increased extrapyramidal side effects when betel nut was chewed
fluphenthixol for schizophrenia (Deahl, 1989a). The extrapyramidal effects were not improved with anticholine
betel nut discontinuation (Deahl, 1989a). A similar effect may occur if betel nut is chewed with concomitant ol
betel nut has been attributed to the arecoline content. When given with peripheral anticholinergics, arecoline 
muscarinic agonist activity (Nutt et al, 1978a). Case reports suggest the onset of betel nut activity to be within
discontinuation (Deahl, 1989a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: It is unclear to what extent the cholinergic effect of betel nut may increase the incide
especially if patients are treated with anticholinergic agents to control these side effects. Deterioration in sym
other extrapyramidal movement disorders may be expected. Persons who have been chewing betel nut have
help the clinician discover betel nut use. 
7)  Probable Mechanism: cholinergic effect of betel nut 
8)  Literature Reports 

a)  Within 3 weeks of initiating betel nut chewing, a 51-year-old Indian man experienced marked rigidity, 
been stabilized for the previous 2 years on fluphenazine decanoate depot 50 milligrams (mg) every 3 we
twice daily for a mild Parkinsonian tremor. Within one week of discontinuation of betel nut chewing, the p
report appears to demonstrate decreased anticholinergic effects of procyclidine when coadministered wit
b)  Following betel nut ingestion, a 45-year-old Indian man developed akathisia, tremor and stiffness whi
to 20 mg daily of procyclidine. This patient had been previously stabilized on fluphenthixol 60 mg depot e
schizoaffective disorder without extrapyramidal side effects. His symptoms resolved over 4 days after dis
anticholinergic effects of procyclidine were diminished when betel nut was chewed concomitantly (Deahl
c)  High doses (5 mg, 10 mg, and 20 mg) of subcutaneous (SC) arecoline given one hour after SC admin
anticholinergic agent methscopolamine increased the heart rate and blood pressure of six patients with H
blood pressure occurred at doses of 5 mg, 10 mg (p less than 0.01) and 20 mg (p less than 0.05). Heart 
less than 0.01), and 10 mg (p less than 0.05). Subjective effects in some patients included tremor, flushin
nausea, weakness, and mental changes at the higher doses. No peripheral cholinergic effects were note
effect for arecoline (Nutt et al, 1978).  
d)  A low dose (0.5 mg) of arecoline given intravenously 3 minutes after the peripheral anticholinergic ag
major depressive disorder increased their heart rates. The peak heart rate increase in a non-REM portion
infusion period was 6.75 +/- 12.9 beats per minute for placebo and 25 +/- 10.3 beats per minute for areco
minutes after the arecoline infusion, and the mean heart rate was significantly elevated over placebo from
than 0.05) (Abramson et al, 1985).  
e)  Though chewing betel nut alone does not significantly increase catecholamine levels, a popular betel 
chewing betel nut, 4 subjects had only a moderate increase in plasma noradrenaline from 266.2 +/- 105.
pg/mL (p equal to 0.0607). Combining betel nut with lime, catechu and Piper betel flower as is commonly
norepinephrine in nine subjects from 292.2 +/- 59.5 pg/mL to 375.1 +/- 130.0 pg/mL (p equal to 0.0244) a
102.2 +/- 45.0 pg/mL (p equal to 0.0226). In this group dopamine was also elevated in 8 of 9 subjects, bu

 
3.5.1.AF   Bivalirudin 
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1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.AG   Bretylium 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Allen et al, 2002; Prod Info Tikosyn(TM) dofetilide capsules, 19
been shown to prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that pro
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AH   Bromfenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 
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a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.AI   Bufexamac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.AJ   Bupropion 

1)  Interaction Effect: increased plasma levels of fluoxetine 
2)  Summary: Because bupropion inhibits CYP2D6-mediated metabolism it is recommended that fluoxetine, a
cytochrome P450 2D6 isoenzyme, be initiated at the lower end of the dose range when administered concom
(TM), 2003; Prod Info Zyban(R), 2000). Increased plasma concentrations of fluoxetine may result in increased
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of bupropion and fluoxetine should be approached with caution an
range of fluoxetine. If bupropion is added to the treatment regimen of a patient already receiving fluoxetine, c
Monitor for increased adverse effects including weight gain or loss, anxiety, weakness, or sleeping disturbanc
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated fluoxetine metabolism 
8)  Literature Reports 

a)  The concomitant administration of fluoxetine and bupropion was associated with a hyperactive libido 
depression. The patient, a 35-year-old woman, initially received treatment with fluoxetine 40 milligrams (m
therapy due to suboptimal therapeutic effect. She experienced a diminished libido from the onset of clom
conversion to fluoxetine. Three months after the conversion to fluoxetine, bupropion 100 mg/day was add
antidote for the sexual dysfunction. Sexual function appeared to normalize 1 month after the start of bupr
beginning bupropion, the patient complained of having an exaggerated increase in libido, causing her to 
to normal within 2 months of stopping all medication, accompanied by a recurrence of depressive sympto
same time period, producing another reduction in libido yet accompanied by a full remission from depres

 
3.5.1.AK   Buspirone 

1)  Interaction Effect: worsening of psychiatric symptoms 
2)  Summary: In a number of case reports, the concomitant use of buspirone and fluoxetine has been reporte
underlying anxiety/or obsessive-compulsive disorder (Bodkin & Teicher, 1989; Tanquary & Masand, 1990; Ma
patient maintained on fluoxetine who presented with symptoms of serotonin syndrome, including confusion, d
myoclonus after buspirone was added to his drug regimen (Manos, 2000a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If possible, the combination of fluoxetine and buspirone should be avoided; howeve
worsening of psychiatric symptoms. 
7)  Probable Mechanism: possible inhibition of buspirone serotonergic effects 
8)  Literature Reports 

a)  One of 10 patients with obsessive-compulsive disorder experienced anorgasmia after buspirone (mea
fluoxetine therapy (mean maximum dose, 78 mg daily). The anorgasmia could not be definitely attributed
the two agents. Both fluoxetine and buspirone have reported a low incidence of sexual dysfunction when
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1999d; Prod Info Buspar(R), 1994; Jenike et al, 1991).  
b)  Three cases of potentiation of the antidepressant effects of fluoxetine by buspirone have been reporte
treatment-resistant symptoms of depression, obsessional traits, anxiety, and a history of eating disorder 
regimen.  
c)  A case report describes a 37-year-old male patient maintained on fluoxetine 20mg per day who bega
augment the actions of fluoxetine. The starting dose of buspirone was gradually increased from 5mg twic
five weeks. After five days at this dose, the patient complained of confusion, diaphoresis, incoordination, 
be serotonin syndrome. The patients symptoms resolved shortly after discontinuation of buspirone (Mano

 
3.5.1.AL   Cannabis 

1)  Interaction Effect: manic symptoms 
2)  Summary: One case of mania following use of marijuana with fluoxetine therapy has been reported (Stoll 
proposed, the authors also state the manic symptoms could have resulted from the fluoxetine or marijuana al
marijuana and taking fluoxetine or other serotonin reuptake inhibitors. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution patients taking selective serotonin reuptake inhibitors to avoid concomitant 
7)  Probable Mechanism: additive serotonergic stimulation 
8)  Literature Reports 

a)  A 21-year-old female presented with mania, agitation, and grandiose delusions following use of mariju
taking fluoxetine 20 mg daily for 4 weeks and reported smoking 2 "joints" during a 36-hour period. Over t
energy, hypersexuality, pressured speech, and grandiose delusions. Lorazepam and perphenazine were
gradually resolved over 4 days. She remained hospitalized for 36 days. Fluoxetine 20 mg every other da
One week after discharge, she discontinued fluoxetine due to insomnia and feeling "hyper". These symp
fluoxetine. Due to the rapid switch to mania after smoking marijuana with fluoxetine, the manic symptoms
fluoxetine and marijuana, though mania could have developed from either fluoxetine or marijuana alone 

 
3.5.1.AM   Carbamazepine 

1)  Interaction Effect: reduced olanzapine efficacy 
2)  Summary: Carbamazepine induces CYP1A2 mediated oxidation. Concomitant administration of olanzapin
increased the clearance of olanzapine by 50% (Prod Info Zyprexa(R), 1999a). Higher daily doses of carbama
olanzapine clearance. In a study of 11 healthy volunteers, concurrent administration of olanzapine and carba
olanzapine clearance (Lucas et al, 1998). Because patients respond to a relatively wide range of olanzapine 
of symptom patterns and changes is necessary whenever carbamazepine is added to or withdrawn from olan
adjustments will most likely be highly patient specific (Licht et al, 2000a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for olanzapine efficacy. Doses of olanzapine may need to be adjus
carbamazepine. 
7)  Probable Mechanism: induction of cytochrome P450 1A2-mediated olanzapine metabolism 
8)  Literature Reports 

a)  A 23-year-old paranoid schizophrenic female was admitted to the hospital for treatment of hallucinatio
admission was perphenazine 12 mg daily, but carbamazepine 600 mg daily was initiated for aggressive o
risperidone 6 mg daily due to akathisia, rigidity, and tremor, but risperidone was also discontinued due to
daily was started and her psychiatric symptoms improved over the next three weeks. Because her aggre
carbamazepine was discontinued due to lack of efficacy. She had received cotherapy with olanzapine 15
three consecutive weeks. The day prior to carbamazepine discontinuation, the patient's olanzapine serum
Over the next few weeks, her olanzapine concentration increased by 114% to 45 ng/mL. The dose of ola
corresponding fall in the olanzapine level occurred. This case report suggests that carbamazepine induc
through the cytochrome P450 1A2 enzyme system (Licht et al, 2000). 

 
3.5.1.AN   Carbamazepine 

1)  Interaction Effect: carbamazepine toxicity (ataxia, nystagmus, diplopia, headache, vomiting, apnea, seizur
2)  Summary: The addition of fluoxetine to carbamazepine therapy has increased carbamazepine concentrati
vision, dizziness, and tremors in some reports (Grimsley et al, 1991a; Gernaat et al, 1991a; Pearson, 1990a)
carbamazepine levels have been reported with the addition of fluoxetine (Spina et al, 1993a). Symptoms of se
myoclonus, mental status changes) have also been reported with this combination (Dursun et al, 1993a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Due to the potential to increase carbamazepine levels, patients should be monitore
fluoxetine is added to therapy. Carbamazepine levels should be considered within two to three weeks of addi
adjustments made as indicated. 
7)  Probable Mechanism: decreased carbamazepine metabolism 
8)  Literature Reports 

a)  An interaction between fluoxetine and carbamazepine was reported in six normal volunteers (Grimsle
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days, and fluoxetine was added to the regimen on day 7. The addition of fluoxetine 20 mg daily to carbam
the area under the concentration-time curve for both carbamazepine and carbamazepine-epoxide and a 
significant changes were observed in absorption, volume of distribution or elimination rate constant, indic
carbamazepine.  
b)  The effect of fluoxetine 20 mg daily was studied for three weeks in eight epileptic patients who were s
1993). Steady-state plasma levels of carbamazepine and its epoxide metabolite were not significantly ch
results differ from previous reports. The authors speculate that chronic carbamazepine administration ma
decreased levels of fluoxetine, thereby lowering the chances of a metabolic interaction. Unfortunately flu
c)  An interaction between fluoxetine and carbamazepine was reported in two patients receiving chronic 
daily respectively. Within 7 to 10 days of initiation of fluoxetine 20 mg daily, both patients developed sym
disappeared within two weeks in one patient following carbamazepine dosage reduction by 200 mg daily
with symptom resolution within two weeks (Pearson, 1990).  
d)  Two cases of parkinsonism were reported after fluoxetine was added to an existing carbamazepine re
developed symptoms three days after fluoxetine 20 mg per day was added to an existing 12-month regim
patient developed cogwheel rigidity, a mask-like face, and a parkinsonian gait. After discontinuation of flu
patient showed only a slight hypertonia of the arms 17 days later. The other patient, a 53-year old woma
fluoxetine 20 mg per day was added to an existing regimen of carbamazepine 200 mg twice daily. The pa
per day which was stopped when fluoxetine was added. The patient developed cogwheel rigidity and a m
fluoxetine therapy (Gernaat et al, 1991).  
e)  A female patient experienced a drug interaction 14 days after she had fluoxetine 20 mg added to a re
patient presented with symptoms of serotonin syndrome, such as uncontrollable shivering, agitation, inco
diaphoresis. The patient also had leukopenia and thrombocytopenia. After discontinuation of fluoxetine, a
hematological abnormalities resolved over the next 72 hours (Dursun et al, 1993).  

 
3.5.1.AO   Carprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.AP   Celecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.AQ   Certoparin 

1)  Interaction Effect: an increased risk of bleeding 
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2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.AR   Chloral Hydrate 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Chloral hydrate and fluoxetine have been shown to prolong the QTc interval at the recommend
2001ac; Young et al, 1986). Even though no formal drug interaction studies have been done, the coadministr
is not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of chloral hydrate and fluoxetine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  QT Prolongation was observed on the electrocardiogram (ECG) of a 52- year-old man who had been 
followed by 40 milligrams/day thereafter) for depression for 3 months. An ECG just before the start of fluo
The QT interval returned to normal within 10 days of discontinuing fluoxetine treatment (Varriale, 2001a)

 
3.5.1.AS   Chloroquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Chloroquine and fluoxetine have been shown to prolong the QTc interval at the recommended 
Prod Info Aralen(R), 2001). Even though no formal drug interaction studies have been done, the coadministra
is not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of chloroquine and fluoxetine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 
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3.5.1.AT   Chlorpromazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Although citing no data, the manufacturers of some phenothiazines state that concomitant use 
not recommended. Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info
2002; Prod Info Thorazine(R), 2002) . Other phenothiazines may have similar effects, though no reports are a
the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and a phenothiazine is not recommende
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.AU   Cilostazol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
7)  Probable Mechanism: unknown 

 
3.5.1.AV   Ciprofloxacin 

1)  Interaction Effect: an increased risk of olanzapine toxicity (increased sedation, orthostatic hypotension) 
2)  Summary: Ciprofloxacin was suspected of inhibiting the metabolism of olanzapine in a 54-year-old female
1A2 (CYP1A2) has been shown in vitro to be responsible for the formation of some of the metabolites of olan
inhibitor of CYP1A2. Although olanzapine has a wide therapeutic range and a correlation between plasma co
established, this interaction may be clinically significant (Markowitz & DeVane, 1999a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving olanzapine and ciprofloxacin concurrently should be monitored fo
increased sedation and orthostatic hypotension. 
7)  Probable Mechanism: inhibition by ciprofloxacin of cytochrome P450 1A2-mediated olanzapine metabolism
8)  Literature Reports 

a)  A 54-year-old female was admitted to the hospital with suicidal ideation and lacerations to her wrists. 
olanzapine 10 mg at bedtime, nefazodone 100 mg twice daily, atenolol 25 mg daily, levothyroxine 0.25 m
Nefazodone was tapered off prior to electroconvulsive therapy, and ciprofloxacin 250 mg twice daily for s
tract infection. Immediately before her last dose of ciprofloxacin, the plasma olanzapine concentration wa
was discontinued, her olanzapine concentration had decreased by more than 50% to 14.6 ng/mL. Althou
effects from her increased olanzapine level, higher doses of ciprofloxacin could potentially cause more in
DeVane, 1999).  

 
3.5.1.AW   Clarithromycin 

1)  Interaction Effect: delirium and psychosis 
2)  Summary: Delirium and psychosis were reported in a 53-year-old male after clarithromycin was added to t
effects are most likely due to accumulation of fluoxetine (Pollak et al, 1995a). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Clarithromycin should be avoided in patients treated with fluoxetine. 
7)  Probable Mechanism: fluoxetine toxicity due to decreased metabolism 
8)  Literature Reports 

a)  Delirium and psychosis were reported in a 53-year-old male after clarithromycin was added to therapy
most likely due to accumulation of fluoxetine, because these symptoms have been associated with fluoxe
patient had previously tolerated an inadvertent overdose of nitrazepam without symptoms of delirium and

 
3.5.1.AX   Clomipramine 

1)  Interaction Effect: an increased risk of seizures 
2)  Summary: Psychotropic drugs have been shown to reduce the seizure threshold. A case report describes 
who received treatment with olanzapine and clomipramine concomitantly. This combination resulted in seizur
olanzapine and clomipramine. It is advised to use caution when administering olanzapine concomitantly with 
seizure threshold (Deshauer et al, 2000a). 
3)  Severity: major 
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4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: It is advised to use caution when administering olanzapine concomitantly with clom
seizure threshold. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A 34-year-old male with schizophrenia and obsessive-compulsive disorder (OCD) without any underly
following long-term noncompliance. Inpatient olanzapine treatment (20 mg/day) was initiated and positive
Patient was discharged and readmitted because of inability to control symptoms. Clomipramine 250 mg p
and myoclonic jerks were reported which quickly progressed to general motor seizures and postictal som
and paroxysmal slowing on the EEG was consistent with seizure activity. Clomipramine and olanzapine w
were controlled with diazepam 30 mg per day for three days. This pattern repeated upon re-challenge wi
clomipramine. Presumably from the temporal relationship between clomipramine and olanzapine adminis
suspected that this adverse event is due to an interaction between these two drugs. Clomipramine and o
cytochrome P450 isoenzymes 1A2 and 2D6. One theory is that coadministration may result in elevated le
mechanism by which this interaction occurs is not yet known, it is advised to use caution when administe
clomipramine, or other agents known to lower the seizure threshold (Deshauer et al, 2000).  

 
3.5.1.AY   Clonixin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.AZ   Clopidogrel 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
7)  Probable Mechanism: unknown 

 
3.5.1.BA   Clopidogrel 

1)  Interaction Effect: reduction in clinical efficacy of clopidogrel 
2)  Summary: Clopidogrel is metabolized to its active metabolite by CYP2C19. Concomitant use of CYP2C19
expected to result in reduced levels of the active metabolite, and therefore a reduction the clinical efficacy of c
inhibitors with clopidogrel is discouraged (Prod Info PLAVIX(R) oral tablet, 2009). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concomitant use of clopidogrel and fluoxetine is discouraged (Prod Info PLAVIX(R)
7)  Probable Mechanism: inhibition of CYP2C19- mediated clopidogrel metabolism by fluoxetine 

 
3.5.1.BB   Clorgyline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase (M
serotonin syndrome, a hyperserotonergic state characterized by symptoms such as restlessness, myoclonus
diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1
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1993t; Feighner et al, 1990t; Kline et al, 1989u; Suchowersky & de Vries, 1990u). Concomitant use is contrain
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of fluoxetine and a MAO inhibitor is contraindicated. Wait at least tw
before initiating fluoxetine therapy. In addition, wait at least five weeks after discontinuing fluoxetine before in
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome (Sternbach, 1991v). Serotonin syndrome is a condition of serotonergic hyperstimulation and m
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991v). If the syndrome is no
result.  
b)  It has been suggested that fluoxetine therapy be discontinued for five weeks before beginning therapy
one case report describes a 28-year old woman who had discontinued a 2-year fluoxetine regimen for six
tranylcypromine. Over the next few days the patient developed fever, paresthesias, confusion, abdomina
Upon discontinuation of tranylcypromine, the patient's symptoms began to resolve. Blood samples taken
tranylcypromine revealed no presence of fluoxetine; however, the norfluoxetine level was 84 ng/mL (Cop
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or tranylcy
restlessness (42%), mental status changes (42%), myoclonus (33%), diarrhea (33%), and blood pressur
one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, anticonvulsants, an
adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy (Klin
insomnia, and unsteady gait were reported on the second day. Thioridazine and tryptophan were added 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
e)  Two cases suggestive of an interaction between fluoxetine and selegiline were reported (Suchowersk
episode of mania being observed approximately one month after adding selegiline to fluoxetine therapy. 
drugs were discontinued, and no further details were provided. The second case involved diaphoresis, va
occurred in close temporal relationship to adding fluoxetine and selegiline. Both drugs were discontinued
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.BC   Clozapine 

1)  Interaction Effect: an increased risk of clozapine toxicity (sedation, seizures, hypotension) 
2)  Summary: With concurrent administration of fluoxetine, increased serum clozapine concentrations have b
Centorrino et al, 1994a; Centorrino et al, 1996a; Spina et al, 1998a). Certain adverse effects associated with 
sedation (Ayd, 1974) and seizures (Haller & Binder, 1990), and might be expected to occur with concurrent u
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor the therapeutic efficacy of clozapine and for any evidence of toxicity, particu
mg or 3.5 mg/kg. Lower clozapine dosage may be required in some clinical situations. 
7)  Probable Mechanism: inhibition by fluoxetine of N-dealkylation and N-oxidation of clozapine via the cytoch
8)  Literature Reports 

a)  Subjects receiving concurrent clozapine and fluoxetine had 76% higher serum clozapine concentratio
average compared with controls receiving only clozapine. The mean ratio of total drug level (clozapine pl
mean ratio of concentrations to dose was 75% higher in patients receiving clozapine and fluoxetine comp
clozapine alone (Centorrino et al, 1994).  
b)  A study evaluated the serum concentrations of clozapine and norclozapine, the major metabolite, whe
serotonin reuptake inhibitors (SSRIs) fluoxetine, paroxetine, and sertraline. Eighty outpatients receiving c
schizophrenia or major affective disorder, and 40 of these patients were receiving an SSRI in combinatio
receiving fluoxetine, 10 were receiving sertraline, and 16 were receiving paroxetine therapy. Among the p
of clozapine and norclozapine were 41.1% and 44.8% higher, respectively, than in matched patients who
clozapine plus norclozapine concentration to dose was also 37.7% higher in patients receiving SSRIs, in
differences between the three SSRIs were minor, and the study groups were too limited for an accurate s
SSRIs (Centorrino et al, 1996).  
c)  A 44-year-old male receiving fluoxetine and clozapine was found dead in his yard. The dates of the p
remained indicated that he had been taking his medications as prescribed. Autopsy results showed a hig
mcg/mL) and also a high therapeutic norfluoxetine concentration (0.6 mcg/mL). Fluoxetine found in his g
was being taken as directed. The clozapine blood concentration was in the lethal concentration range (4.
contents suggested that the clozapine was being taken as prescribed and that the patient had not consu
Other pathological findings included pulmonary edema, visceral vascular congestion, paralytic ileus, gast
consistent with clozapine toxicity. The combined central nervous system, respiratory, and cardiovascular
sufficient to result in the death of this patient, and his death was ruled to be a clozapine overdose due to 
d)  Ten institutionalized schizophrenic patients stabilized on clozapine therapy for at least one month par
effect of fluoxetine on clozapine pharmacokinetics. Fluoxetine 20 mg once daily was administered for eig
concentrations increased from 348 ng/mL to 550 ng/mL (58%) at week 8. Plasma levels of norclozapine 
381 ng/mL). Clozapine N-oxide levels rose from 89 ng/mL at baseline to 128 ng/mL, representing a 38%
and metabolite plasma concentrations were not associated with significant changes in efficacy or safety 
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3.5.1.BD   Cyclobenzaprine 
1)  Interaction Effect: an increased risk of QT prolongation 
2)  Summary: Fluoxetine and cyclobenzaprine caused asymptomatic QT prolongation in a female patient. Ho
preoperatively to this patient resulted in torsades de pointes and cardiac arrest. The authors of this case repo
cyclobenzaprine, which is structurally similar to the tricyclic antidepressants, was inhibited by fluoxetine. Cyto
by fluoxetine, and cyclobenzaprine may also be metabolized via this pathway (Michalets et al, 1998a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Clinicians should monitor patients receiving cyclobenzaprine and fluoxetine for card
who receive these two agents concurrently should avoid other drugs which are also known to prolong the QT
7)  Probable Mechanism: inhibition of cyclobenzaprine metabolism by fluoxetine via the cytochrome P450 hep
8)  Literature Reports 

a)  A 59-year-old female patient was receiving fluoxetine 30 mg daily, cyclobenzaprine 10 mg daily, amlo
triamterene 37.5 mg/hydrochlorothiazide 25 mg daily. Five days prior to elective Achilles tendon surgery,
this finding, she was premedicated for surgery with intravenous droperidol 0.625 mg and metoclopramide
surgery, the patient developed ventricular tachycardia consistent with torsades de pointes which progres
Immediately following cardioversion, the patient's QTc was 500 msec. All preadmission medications were
postoperative day 1, the QTc was 440 msec and an electrocardiogram showed normal sinus rhythm (Mic

 
3.5.1.BE   Cyproheptadine 

1)  Interaction Effect: decreased fluoxetine efficacy 
2)  Summary: Coadministration of cyproheptadine with fluoxetine may result in reduced fluoxetine effectivene
postsynaptic serotonin. Concomitant use of cyproheptadine with drugs that possess serotonergic activity (suc
or SSRIs) might be expected to result in a pharmacodynamic interaction. Lack of antidepressant efficacy has
concomitantly with fluoxetine and paroxetine (Katz & Rosenthal, 1994a; Feder, 1991a; Goldbloom & Kennedy
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for a reduction in fluoxetine efficacy. When cyproheptadine is coad
might need to be adjusted upward. In some cases, it may be necessary to withdraw cyproheptadine. 
7)  Probable Mechanism: unknown; because cyproheptadine is a serotonin antagonist, it may oppose effects 
8)  Literature Reports 

a)  Although not consistently reported, decreased antidepressant effects were found in some patients wh
therapy (Katz & Rosenthal, 1994; Feder, 1991; Goldbloom & Kennedy, 1991). A 42-year-old woman usin
depression, subsequently started cyproheptadine (4 mg per dose) for its antihistaminic properties (Katz &
and after four doses of cyproheptadine, she experienced dysphoria, irritability, and suicidal ideation. She
On rechallenge, her feelings of dysphoria returned.  
b)  A 54-year-old woman was using paroxetine 20 mg per day for the treatment of nonpsychotic major de
mg twice a day was added to her therapy. Two days later, her depression worsened and she experience
psychotic symptoms resolved two days after cyproheptadine was discontinued. She declined to be recha

 
3.5.1.BF   Dalteparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
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dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.BG   Danaparoid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.BH   Defibrotide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
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(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.BI   Dehydroepiandrosterone 

1)  Interaction Effect: reduced effectiveness of olanzapine 
2)  Summary: Dehydroepiandrosterone (DHEA) levels within the normal range of 100 to 400 microgram/decil
of patients with psychosis (Howard, 1992a). In case reports, patients have been resistant to antipsychotics w
1992a). Patients being treated with olanzapine should avoid DHEA supplementation. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of dehydroepiandrosterone (DHEA) and olanzapine. If DHEA
mg orally per day may be used to normalize DHEA levels. 
7)  Probable Mechanism: elevated dehydroepiandrosterone (DHEA) blood levels may reduce responsiveness
8)  Literature Reports 

a)  A 24-year-old female diagnosed with schizophrenia was resistant to daily doses of haloperidol 20 mill
carbonate 1200 mg, and lithium carbonate 900 mg plus thioridazine 300 mg. The patient appeared Cush
abdominal hair, and a 40 pound weight gain in the previous 8 months. Dehydroepiandrosterone (DHEA) 
micrograms/deciliter (mcg/dL) (normal: 100 to 400 mcg/dL). Dexamethasone 1 mg orally at bedtime resu
The patient appeared calmer, more alert with improved psychotic symptoms and ability to concentrate. A
normal range (328 mcg/dL). The author concluded that elevated DHEA levels were associated with seve
antipsychotic therapy (Howard, 1992).  
b)  A 13-year-old male decompensated with a subsequent two-year period of emotional problems accom
barbiturates, and alcohol. His mental status included bizarre, disorganized, delusional thinking, auditory a
attention to personal hygiene, agitation, and combativeness. He was diagnosed with chronic paranoid sc
undifferentiated type, and schizoaffective disorder, excited type. He was resistant to daily doses of trifluo
imipramine 100 mg. He was also resistant to combination therapy with chlorpromazine 400 mg with thiot
perphenazine 48 mg with lithium carbonate 1200 mg, clonazepam 4 mg, and carbamazepine 1200 mg d
A seven-day suppression test with dexamethasone 1 mg orally at bedtime resulted in a normal DHEA lev
and the patient was well-oriented, conversational, and was making good eye contact. Once dexamethas
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and florid psychosis ensued despite "substantial amounts of psychotropic medications". DHEA increased
elevated DHEA levels were associated with florid psychosis resistant to conventional antipsychotic thera

 
3.5.1.BJ   Dehydroepiandrosterone 

1)  Interaction Effect: development of manic symptoms 
2)  Summary: A case has been reported in which concomitant dehydroepiandrosterone (DHEA) and sertraline
episode in a patient with a history of bipolar disorder (Dean, 2000a). DHEA was also noted to cause mania in
history of bipolar disorder (Markowitz et al, 1999). Elevated DHEA levels have been found in patients with me
improvement in psychotic symptoms (Howard, 1992b). DHEA possesses proserotonergic activity which may 
(Majewska, 1995). DHEA is a precursor to androgenic steroids, which in high doses may precipitate mania (M
for bipolar disorder or patients with a personal and/or family history of bipolar disorder should not take DHEA 
drug-herb interaction. Concomitant use of DHEA with selective serotonin reuptake inhibitors (SSRIs) should b
precipitation of mania. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of dehydroepiandrosterone (DHEA) and selective serotonin 
symptoms (i.e. agitation, anger, irritability, aggressive behavior), determine if the patient is using DHEA and d
7)  Probable Mechanism: serotonergic activity of dehydroepiandrosterone, possibly increased androgen level
8)  Literature Reports 

a)  A 31-year-old male was admitted following threats to commit suicide and injure family members. He h
daily for the previous 2 to 3 weeks for depression. Sertraline had been prescribed 3 years prior when he 
discontinued after 2 weeks. He had also taken dehydroepiandrosterone (DHEA) 300 mg to 500 mg daily 
training. Following use of DHEA for a short time, he became more irritable, was not sleeping well, and be
members. He also drank alcohol occasionally and reportedly had difficulty controlling his anger when into
was treated with valproic acid with the dose titrated to 500 mg twice daily. The combination of DHEA, ser
for the developing of the manic episode (Dean, 2000).  

 
3.5.1.BK   Delavirdine 

1)  Interaction Effect: increased trough delavirdine concentrations 
2)  Summary: Population pharmacokinetic data in 36 patients suggested that coadministration of delavirdine a
increase in trough delavirdine concentrations (Prod Info Rescriptor(R), 1999). The clinical significance of this 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of delavirdine with fluoxetine should be coadministered with caution
delavirdine adverse effects. 
7)  Probable Mechanism: unknown 

 
3.5.1.BL   Dermatan Sulfate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
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reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.BM   Desipramine 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an increased
de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval a
Prozac(R), 2001h; Marshall & Forker, 1982). Even though no formal drug interaction studies have been done
coadministration of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluox
1999). In addition, concurrent use of fluoxetine and TCAs such as desipramine, nortriptyline, and imipramine 
concentrations (Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Good
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not reco
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 4
ratio of antidepressant level to dose increased by 109% to 486% in the patients. Three patients develope
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy s
added to desipramine (50 mg daily), the mean maximum concentration of desipramine increased by 278
curve increased by 342%. Desipramine trough concentrations continued to be 198% above baseline thre
same study compared pharmacokinetics of desipramine when combined with sertraline. The impact of se
short-term increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations w
levels ranged from 109 to 150 ng/mL with oral doses of 300 mg at bedtime prior to fluoxetine therapy. Fo
to the regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose
and the desipramine serum level was 419 ng/mL after four days. A worsening of depression and severe 
desipramine serum levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg dai
ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with a
40 mg daily and desipramine 150 mg daily for five weeks; fluoxetine was discontinued and the blood leve
ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
the patient's measured levels of desipramine had ranged from 148 to 160 ng/mL on a regimen of 300 mg
20 mg daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 
to 200 mg/day; eleven days later, the level was 244 ng/mL; the patient reported decreased energy, impa
speech, as well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to
days. Eight days later, the desipramine level was 122 ng/mL (Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased desip
year-old male within 10 days of the addition of fluoxetine to the patient's regimen (Preskorn et al, 1990). 

 
3.5.1.BN   Desirudin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
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(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.BO   Desvenlafaxine 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental s
2)  Summary: Concurrent use of desvenlafaxine and a selective serotonin reuptake inhibitor (SSRI) may resu
threatening. Symptoms of serotonin syndrome may include restlessness, hallucinations, loss of coordination, 
increased body temperature, overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info PRISTIQ(TM) o
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of desvenlafaxine and an SSRI may result in a life-threatening con
agents are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for sym
hyperthermia, hyperreflexia, incoordination), especially during treatment initiation and dose increases (Prod In
2008). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.BP   Dexfenfluramine 

1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Dexfenfluramine is a nonspecific serotonin agonist that both enhances the release of serotonin
therapy with dexfenfluramine and another selective serotonin reuptake inhibitor, such as fluoxetine, has the p
& Mahowald, 1996). Serotonin syndrome is a hyperserotonergic state characterized by symptoms such as re
status, hyperreflexia, diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported (S
be used in combination with fluoxetine (Prod Info Redux(R), 1997). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of dexfenfluramine and fluoxetine may result in an additive increase
system, and could result in serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status chang
combination with fluoxetine or other serotonin specific reuptake inhibitors. 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.BQ   Dexketoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
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3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.BR   Dextromethorphan 

1)  Interaction Effect: possible dextromethorphan toxicity (nausea, vomiting, blurred vision, hallucinations) or 
myoclonus, mental status changes) 
2)  Summary: Fluoxetine strongly inhibits hepatic cytochrome P450IID6 (CYP2D6), the isoenzyme known to c
& Wrighton, 1993). Fluoxetine inhibits dextromethorphan metabolism (Otton et al, 1993a). With concomitant a
competitively inhibit each others metabolism, increasing serum levels of both drugs. Serotonin syndrome, cha
changes in mental status (Sternbach, 1991e), is a possibility with the combined use of dextromethorphan and
reports of serotonin syndrome associated with concurrent paroxetine and dextromethorphan therapy (Skop e
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution patients taking fluoxetine that an interaction could occur with dextromethorp
may be necessary. 
7)  Probable Mechanism: competitively inhibited metabolism of both agents 
8)  Literature Reports 

a)  Therapeutic doses of fluoxetine were found to potently inhibit the metabolism of dextromethorphan, a
function (Otton et al, 1993). A 30 mg dose of dextromethorphan hydrobromide was given to 19 patients t
addition, dextromethorphan was given to 208 known extensive metabolizers and to 15 known poor meta
dextromethorphan metabolism was reduced in the fluoxetine-treated patients, it was more significantly af
indicates that patients who are slow metabolizers may be at greater risk for experiencing dextromethorph
fluoxetine.  
b)  A 32-year-old woman experienced visual hallucinations after concomitant use of fluoxetine and dextro
fluoxetine 20 mg daily for 18 days prior to taking two doses of dextromethorphan. After each dose of dex
and saw bright colors. These effects continued for six to eight hours. Fluoxetine was withdrawn and she 
c)  A 51-year old male patient with vascular disease following concurrent use of dextromethorphan and p
days after self-medication with a dextromethorphan-containing cold product, the patient experienced sho
confusion. Upon arrival to the hospital, the patient presented with diaphoresis, tremor, confusion, abdom
administration of benzodiazepines and discontinuation of paroxetine, the patient's condition improved an
1994).  

 
3.5.1.BS   Diazepam 

1)  Interaction Effect: higher serum concentrations of diazepam 
2)  Summary: During coadministration of fluoxetine with diazepam, the fluoxetine area under the concentratio
not associated with increased impairment (Lemberger et al, 1988a). Conversely, a controlled study observed 
performance when diazepam was added to fluoxetine (Moskowitz & Burns, 1988a). The metabolism of diazep
may be inhibited by fluoxetine (Riesenman, 1995c; Shen, 1995a; Nemeroff et al, 1996b). Further case reports
appropriately define the pharmacokinetic effects as well as the degree of psychomotor impairment resulting fr
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Although dose adjustments are thought not to be necessary when fluoxetine and dia
patients for signs and symptoms of excessive diazepam concentrations (sedation, dizziness, ataxia, decrease
patients, such as the elderly, it may be safer to give a lower dose of diazepam during combination therapy. 
7)  Probable Mechanism: inhibition of the hepatic P450 metabolism of diazepam 
8)  Literature Reports 

a)  Coadministration of fluoxetine and diazepam resulted in prolonged half-life, reduced plasma clearanc
diazepam 10 mg was given alone, after a single dose of oral fluoxetine 60 mg, and after 8 daily doses of 
demonstrated no effect of fluoxetine on the psychomotor response to diazepam. Thus, although fluoxetin
does not appear to be of clinical relevance and dosing adjustments are not required during combined the
b)  Combined therapy with diazepam and fluoxetine caused an increase in the half-life of the metabolite 
clinically significant. Diazepam had no effect on the disposition of fluoxetine or norfluoxetine (Lemberger 
c)  To date, in-vitro studies have found that diazepam demethylation occurs via P450 1A2, 3A4, 2C9, an
metabolized by these enzymes suggests that fluoxetine strongly inhibits 2C9, moderately inhibits 2C19 a
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1995b; Nemeroff et al, 1996a; Shen, 1995).  
d)  In a controlled study of performance of 90 healthy volunteers, the effects of fluoxetine, amitriptyline, o
Volunteers received one of six treatment combinations, and were given performance tests including a cri
search task, memory test, and vigilance test. Fluoxetine alone did not affect performance, but when fluox
significant increase in the divided attention tracking error and significant impairment on the vigilance test
coadministration with diazepam, significant impairment was observed. On most tests, the combination of
effects. The authors concluded that the combination of diazepam and an antidepressant may increase an
performing other complex tasks (Moskowitz & Burns, 1988).  
e)  A case was reported in which an 83-year old man developed delirium after the addition of fluoxetine a
furosemide, potassium, digoxin, and acetaminophen. The patient was given fluoxetine 20 mg per day an
for symptoms of depression, anxiety, and insomnia. The patient then developed symptoms of drug deliriu
irrational speaking. The patient also developed an increased international normalized ratio (INR), after w
presented to the hospital with left-sided weakness and later died from complications of a large interparen
the addition of fluoxetine to the patient's regimen resulted in increased serum levels of both warfarin and 
and loss of anticoagulant control (Dent & Orrock, 1997a).  

 
3.5.1.BT   Dibenzepin 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an increased
de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval a
Prozac(R), 2001h; Marshall & Forker, 1982). Even though no formal drug interaction studies have been done
coadministration of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluox
1999). In addition, concurrent use of fluoxetine and TCAs such as desipramine, nortriptyline, and imipramine 
concentrations (Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Good
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not reco
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 4
ratio of antidepressant level to dose increased by 109% to 486% in the patients. Three patients develope
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy s
added to desipramine (50 mg daily), the mean maximum concentration of desipramine increased by 278
curve increased by 342%. Desipramine trough concentrations continued to be 198% above baseline thre
same study compared pharmacokinetics of desipramine when combined with sertraline. The impact of se
short-term increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations w
levels ranged from 109 to 150 ng/mL with oral doses of 300 mg at bedtime prior to fluoxetine therapy. Fo
to the regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose
and the desipramine serum level was 419 ng/mL after four days. A worsening of depression and severe 
desipramine serum levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg dai
ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with a
40 mg daily and desipramine 150 mg daily for five weeks; fluoxetine was discontinued and the blood leve
ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
the patient's measured levels of desipramine had ranged from 148 to 160 ng/mL on a regimen of 300 mg
20 mg daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 
to 200 mg/day; eleven days later, the level was 244 ng/mL; the patient reported decreased energy, impa
speech, as well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to
days. Eight days later, the desipramine level was 122 ng/mL (Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased desip
year-old male within 10 days of the addition of fluoxetine to the patient's regimen (Preskorn et al, 1990). 

 
3.5.1.BU   Diclofenac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 
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a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.BV   Dicumarol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.BW   Diflunisal 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
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hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.BX   Digitoxin 

1)  Interaction Effect: an increased risk of digitoxin toxicity (nausea, vomiting, arrhythmias) 
2)  Summary: The administration of fluoxetine to a patient taking digitoxin, also tightly bound to plasma protei
digitoxin (Prod Info Prozac(R), 1999c). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Patients receiving fluoxetine and digitoxin therapy concomitantly should be monitore
signs and symptoms of digitoxin toxicity. 
7)  Probable Mechanism: unknown 

 
3.5.1.BY   Digoxin 

1)  Interaction Effect: an increased risk of digoxin toxicity (nausea, vomiting, arrhythmias) 
2)  Summary: One case report describes a 93-year-old female stabilized on digoxin who experienced toxic lev
her regimen for depression. Rechallenge with fluoxetine again caused her digoxin levels to increase dramatic
not clear, it could be related to displacement of digoxin from binding sites or reduced clearance of digoxin (Le
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Patients receiving fluoxetine and digoxin therapy concomitantly should be monitore
signs and symptoms of digoxin toxicity, including anorexia. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Digoxin 0.125 mg daily was being administered to a 93-year-old female for congestive heart failure an
ranged from 1.0 to 1.4 nmol/L during the two months preceding the initiation of fluoxetine 10 mg daily. W
anorexia. Her digoxin level measured 4.2 nmol/L, while renal function and potassium levels remained un
discontinued, and her digoxin level returned to normal in five days with resolution of the anorexia. During
ranged from 0.9 nmol/L to 1.4 nmol/L. Because the symptoms of depression persisted, fluoxetine was ag
serum level was closely monitored. After two days of fluoxetine therapy, the digoxin level increased to 2.0
Renal function remained unchanged, as did serum electrolytes. The patient again experienced anorexia,
(Leibovitz et al, 1998).  

 
3.5.1.BZ   Dihydroergotamine 

1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with increased
concurrent use of fluoxetine and ergot derivatives is contraindicated. Fluoxetine and ergot derivatives are bot
enzymes, and the competition for metabolism could result in an increased plasma concentration of the ergot 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluoxetine and ergot derivatives is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluoxetine 

 
3.5.1.CA   Dipyridamole 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
7)  Probable Mechanism: unknown 

 
3.5.1.CB   Dipyrone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
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CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.CC   Disopyramide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Prod Info Quinaglute Dura-tabs(R), 1999). Fluoxetine has dem
(Prod Info Prozac(R), 2001z). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class Ia antiarrhythmic agents and agents that pro
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CD   Dofetilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Allen et al, 2002; Prod Info Tikosyn(TM) dofetilide capsules, 19
been shown to prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that pro
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CE   Dolasetron 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Though citing no data, the manufacturer of dolasetron recommends caution if dolasetron is adm
the QTc interval (Prod Info Anzemet(R), 1997). Fluoxetine has been shown to prolong the QTc interval at the 
Prozac(R), 2001y). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and dolasetron is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CF   Doxepin 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an increased
de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval a
Prozac(R), 2001h; Marshall & Forker, 1982). Even though no formal drug interaction studies have been done
coadministration of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluox
1999). In addition, concurrent use of fluoxetine and TCAs such as desipramine, nortriptyline, and imipramine 
concentrations (Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Good
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not reco
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 4
ratio of antidepressant level to dose increased by 109% to 486% in the patients. Three patients develope
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
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b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy s
added to desipramine (50 mg daily), the mean maximum concentration of desipramine increased by 278
curve increased by 342%. Desipramine trough concentrations continued to be 198% above baseline thre
same study compared pharmacokinetics of desipramine when combined with sertraline. The impact of se
short-term increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations w
levels ranged from 109 to 150 ng/mL with oral doses of 300 mg at bedtime prior to fluoxetine therapy. Fo
to the regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose
and the desipramine serum level was 419 ng/mL after four days. A worsening of depression and severe 
desipramine serum levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg dai
ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with a
40 mg daily and desipramine 150 mg daily for five weeks; fluoxetine was discontinued and the blood leve
ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
the patient's measured levels of desipramine had ranged from 148 to 160 ng/mL on a regimen of 300 mg
20 mg daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 
to 200 mg/day; eleven days later, the level was 244 ng/mL; the patient reported decreased energy, impa
speech, as well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to
days. Eight days later, the desipramine level was 122 ng/mL (Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased desip
year-old male within 10 days of the addition of fluoxetine to the patient's regimen (Preskorn et al, 1990). 

 
3.5.1.CG   Droperidol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Droperidol has been shown to prolong the QTc interval at the recommended therapeutic dose. 
have been done, the coadministration of droperidol and other drugs known to prolong the QTc interval, includ
Inapsine(TM), 2001; Prod Info Prozac(R), 2001ab). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of droperidol and fluoxetine is not recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.CH   Droxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.CI   Duloxetine 

1)  Interaction Effect: increased duloxetine and fluoxetine serum concentrations and an increased risk of sero
2)  Summary: Duloxetine is a selective serotonin and norepinephrine reuptake inhibitor (SSNRI). The concom
is not recommended due to the potential for serotonin syndrome. In addition, the coadministration of duloxetin
bioavailability of either drug, increasing the risk of serious adverse events. Duloxetine and fluoxetine are both
of CYP2D6. Coadministration of duloxetine 40 mg once daily with another SSRI (the potent CYP2D6 inhibitor
increase in the serum concentration of duloxetine (Prod Info CYMBALTA(R) delayed-release oral capsules, 2
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concomitant use of duloxetine and fluoxetine is not recommended due to the po
Additionally, concomitant use has resulted in increased duloxetine and fluoxetine serum levels (Prod Info CYM
2008). 
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7)  Probable Mechanism: fluoxetine inhibition of CYP2D6-mediated duloxetine metabolism; additive serotone
 
3.5.1.CJ   Eletriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following concom
1 (5HT-1) agonist, and a serotonin specific reuptake inhibitor (SSRI) (Prod Info Imitrex(R) Nasal Spray, 2003)
similar interaction between SSRIs and eletriptan may occur (Prod Info Relpax(R), 2003). Concurrent use of a
syndrome which may be life-threatening. Symptoms of serotonin syndrome may include restlessness, halluci
rapid changes in blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and d
may be commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different 
syndrome with patients who are prescribed this combination and monitor them closely for symptoms of seroto
Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as eletriptan, and an SSRI may result in a life-th
Be aware that triptans may be commonly used intermittently and that either the triptan or the SSRI may be pr
are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms
hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.CK   Enflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, enflurane should be coadmini
known to prolong the QTc interval, including fluoxetine (Owens, 2001c; Prod Info Prozac(R), 2001n). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of enflurane with other agents that can prolong the Q
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.CL   Enoxaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
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e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.CM   Epoprostenol 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
7)  Probable Mechanism: unknown 

 
3.5.1.CN   Eptifibatide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
7)  Probable Mechanism: unknown 

 
3.5.1.CO   Ergoloid Mesylates 

1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with increased
concurrent use of fluoxetine and ergot derivatives is contraindicated. Fluoxetine and ergot derivatives are bot
enzymes, and the competition for metabolism could result in an increased plasma concentration of the ergot 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluoxetine and ergot derivatives is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluoxetine 

 
3.5.1.CP   Ergonovine 

1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with increased
concurrent use of fluoxetine and ergot derivatives is contraindicated. Fluoxetine and ergot derivatives are bot
enzymes, and the competition for metabolism could result in an increased plasma concentration of the ergot 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluoxetine and ergot derivatives is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluoxetine 

 
3.5.1.CQ   Ergotamine 

1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with increased
concurrent use of fluoxetine and ergot derivatives is contraindicated. Fluoxetine and ergot derivatives are bot
enzymes, and the competition for metabolism could result in an increased plasma concentration of the ergot 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluoxetine and ergot derivatives is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluoxetine 
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3.5.1.CR   Erythromycin 
1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Erythromycin significantly increased the mean QTc interval versus baseline in a retrospective s
Erythromycin has demonstrated QTc prolongation in combination with other drugs that prolong the QT interva
associated with QT prolongation (Prod Info Prozac(R), 2003a). Caution is advised with coadministration of dr
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if erythromycin and fluoxetine are used concomitantly. Monitor Q
treatment. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  Erythromycin significantly increased the QTc interval compared with baseline in a retrospective study
milligrams or 1 gram four times daily, with a mean of 15 doses received. Patients (n equal to 9) who rece
increases in QT interval of 15% or greater. For all patients, the mean QTc interval increased from 432 m
less than 0.01). In patients with delayed repolarization at baseline (n equal to 9), the QTc interval increas
0.01). In patients with heart disease (n equal to 30), all experienced an increase in QTc interval (mean of
patients without heart disease (p less than 0.05). In 5 patients (10%), the QTc interval was severely prolo
pointes attributed to erythromycin. Of 16 patients receiving cotrimoxazole concomitantly, 8 developed QT
Bauman, 1995). 

 
3.5.1.CS   Eszopiclone 

1)  Interaction Effect: decreased psychomotor function 
2)  Summary: Coadministration of 3 mg eszopiclone and 10 mg olanzapine resulted in the pharmacodynamic
Substitution Test scores, a measurement of psychomotor function. No pharmacokinetic interactions were obs
psychomotor function (Prod Info LUNESTA(TM), 2004). 
3)  Severity: minor 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for decreased psychomotor function. Adjust dose accordingly or co
7)  Probable Mechanism: unknown 

 
3.5.1.CT   Etodolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.CU   Etofenamate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
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than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.CV   Etoricoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.CW   Felbinac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.CX   Fenbufen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 
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3.5.1.CY   Fenfluramine 

1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Fenfluramine is a nonspecific serotonin agonist that both enhances the release of serotonin an
therapy with fenfluramine and another selective serotonin reuptake inhibitor, such as fluoxetine, has the poten
Mahowald, 1996a). Serotonin syndrome is a hyperserotonergic state characterized by symptoms such as res
hyperreflexia, diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported (Sternbac
fenfluramine should not be used in combination with fluoxetine. 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of fenfluramine and fluoxetine may result in an additive increase in 
and could result in serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes). Fen
with fluoxetine or other serotonin specific reuptake inhibitors. 
7)  Probable Mechanism: additive serotonergic effects 

 
3.5.1.CZ   Fenoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.DA   Fentiazac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.DB   Flecainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Prod Info Tambocor(R) flecainide acetate, 1998). Fluoxetine h
recommended therapeutic dose (Prod Info Prozac(R), 2001w). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class I antiarrhythmic agents and agents that prolo
recommended. 
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7)  Probable Mechanism: additive effects on QT prolongation 
 
3.5.1.DC   Floctafenine 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.DD   Fluconazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Case reports have described QT prolongation and torsades de pointes associated with flucona
1999). Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose (Prod In
drug interaction studies have been done, caution is advised if drugs known to prolong the QT interval are use
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if fluconazole and fluoxetine are used concomitantly. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.DE   Flufenamic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.DF   Fluphenazine 

1)  Interaction Effect: an increased risk of developing acute parkinsonism 
2)  Summary: The development of acute, severe parkinsonism has been observed in a patient receiving fluph
for depression. Upon discontinuation of fluoxetine, the parkinsonism resolved. A similar interaction has been 
combination with paroxetine or sertraline (Kurlan, 1998a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients receiving concurrent therapy with fluphenazine and fluoxetine for th
Therapy with fluoxetine may need to be discontinued. 
7)  Probable Mechanism: inhibition of cytochrome P450-mediated fluphenazine metabolism by fluoxetine 
8)  Literature Reports 

a)  A 63-year-old female with chronic, multiple motor and vocal tics was successfully treated with fluphen
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for depression failed, the patient was started on fluoxetine 20 mg daily. After two weeks, she developed a
resting tremor, rigidity, bradykinesia, postural imbalance, and stooped posture. The parkinsonism resolve
fluphenazine and the fluoxetine, but the tics reappeared (Kurlan, 1998).  

 
3.5.1.DG   Flurbiprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.DH   Fluvoxamine 

1)  Interaction Effect: an increased risk of olanzapine adverse effects 
2)  Summary: Fluvoxamine inhibits cytochrome P450 1A2 enzymes and may inhibit olanzapine elimination (P
significance of this interaction is unknown since olanzapine is metabolized by multiple enzyme systems. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients for excessive olanzapine adverse effects (orthostatic hypotension, 
7)  Probable Mechanism: inhibition of olanzapine elimination 
8)  Literature Reports 

a)  A patient experienced elevated olanzapine plasma levels during coadministration of fluvoxamine. The
for several months for schizophrenia and secondary depression. She appeared to move rigidly, had a slig
Olanzapine concentration was 120 mcg/L and fluvoxamine concentration was 70 mcg/L. Olanzapine was
mg/day. Fourteen days after the last decrease in dose, olanzapine plasma levels were 38 mcg/L. Tremor
persisted. Fluvoxamine was replaced by paroxetine which resulted in paroxetine concentration of 0.027 m
(de Jong et al, 2001).  
b)  Addition of fluvoxamine to olanzapine therapy may result in olanzapine-induced side effects or intoxic
being treated for not less than 3 months with 10-20 mg/day of olanzapine. The dose of olanzapine was u
study and remained stable throughout the study period. Fluvoxamine 100 mg/day was added to olanzapi
and continued for 8 weeks. Olanzapine concentrations increased during fluvoxamine treatment 1.58-fold
week 4, and 1.81-fold from week 0 to week 8. Percentage change from week 0 to week 8 ranged from 12
demethylated metabolite were not significantly changed. Even though all eight patients had higher olanza
than on week 1, the ratio of increase of olanzapine blood serum concentrations from week 0 to week 8 d
serum levels (p greater than 0.05). This study confirmed that the addition of fluvoxamine to a stable dose
concentrations in the blood serum. Combined olanzapine and fluvoxamine should be used cautiously and
monitoring to avoid olanzapine-induced side effects or intoxication (Hiemke et al, 2002).  

 
3.5.1.DI   Fondaparinux 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
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warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.DJ   Foscarnet 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Foscarnet can prolong the QT interval in some patients, which may result in ventricular tachyca
pointes. Because fluoxetine may also prolong the QT interval and increase the risk of arrhythmias, the concu
not recommended (Prod Info Prozac(R), 2001t; Prod Info Foscavir(R), 1998). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of foscarnet and fluoxetine is not recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.DK   Fosphenytoin 

1)  Interaction Effect: an increased risk of phenytoin toxicity (ataxia, hyperreflexia, nystagmus, tremor) 
2)  Summary: Fosphenytoin is a prodrug of phenytoin and the same interactions that occur with phenytoin are
Cerebyx(R), 1999). Several case reports indicate that concurrent use of fluoxetine and phenytoin can result in
leading to toxicity (FDA, 1994c; Jalil, 1992c; Woods et al, 1994a). Alternatively, patients who are stabilized on
experience subtherapeutic concentrations of phenytoin and loss of seizure control when fluoxetine is disconti
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Monitor phenytoin serum levels with the addition of fluoxetine and periodically there
dosage may be required with concomitant therapy. Serum levels of phenytoin should be monitored following t
because of the long half-life of fluoxetine, decreases in phenytoin levels may not be clinically significant for a 
7)  Probable Mechanism: decreased phenytoin metabolism 
8)  Literature Reports 

a)  Twenty-three reported cases of fluoxetine-phenytoin interactions that resulted in large increases in se
phenytoin toxicity were evaluated. On the average, the adverse effects began within 2 weeks after fluoxe
The average increase in plasma levels in 9 evaluable cases was 161% (range 75 to 309%) and the maxi
evaluable cases ranged from 22 to 53.5 mcg/mL (therapeutic level, 10 to 20 mcg/mL) (FDA, 1994b).  
b)  An 84-year-old woman was stabilized on phenytoin 300 mg daily; after two months of treatment, fluox
increased to 40 mg daily after 10 days (Jalil, 1992b). Within five days of starting fluoxetine, she develope
mental status; her phenytoin serum level had increased from 15 to 35 mcg/mL. Both phenytoin and fluox
symptoms of toxicity abated. Four weeks later she was rechallenged with the same dose of fluoxetine wi
c)  In another case, a 57-year-old woman who had been stabilized on phenytoin 400 mg/d for a year (ser
mg/d (Jalil, 1992b). Ten days later she developed vomiting, vertigo, trunk ataxia, limb dysmetria, and mu
serum level was 47 mcg/mL. Fluoxetine was discontinued and all signs and symptoms of toxicity disappe
fluoxetine, the phenytoin serum level was 20 mcg/mL.  
d)  A 42-year-old male with a history of grand mal seizures and aggressive behavior was receiving pheny
daily without resolution of his problems. His phenytoin level was 2.0 ng/mL and his dose was subsequen
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daily was added for aggression, and the patient experienced resolution of his behavioral problems and a
level ranged between 10.9 ng/mL and 15.7 ng/mL during fluoxetine therapy. However, the patient discon
experienced a recurrence of problems. Phenytoin concentration was measured at 6.6 ng/mL six weeks a
change in his phenytoin dose. This case report illustrates the need for close monitoring of phenytoin leve
since subtherapeutic levels of phenytoin may result if doses of phenytoin are not readjusted following the
1999b).  

 
3.5.1.DL   Frovatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following concom
1 (5HT-1) agonist, and a serotonin specific reuptake inhibitor (SSRI) (Prod Info Imitrex(R) Nasal Spray, 2003)
similar interaction between SSRIs and frovatriptan may occur (Prod Info Frova(R), 2004). Concurrent use of f
syndrome which may be life-threatening. Symptoms of serotonin syndrome may include restlessness, halluci
rapid changes in blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and d
may be commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different 
syndrome with patients who are prescribed this combination and monitor them closely for symptoms of seroto
Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as frovatriptan, and an SSRI may result in a life-
Be aware that triptans may be commonly used intermittently and that either the triptan or the SSRI may be pr
are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms
hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.DM   Furazolidone 

1)  Interaction Effect: weakness, hyperreflexia, and incoordination 
2)  Summary: Although not its primary mechanism of action, furazolidone has monoamine oxidase inhibitor ac
reactions have been reported in patients receiving selective serotonin reuptake inhibitors (SSRI) in combinati
Hyperthermia, rigidity, myoclonus, autonomic instability with possible rapid fluctuations of vital signs, and men
progressing to delirium and coma have been reported. Furazolidone should not be used in combination with a
discontinuing therapy with a MAOI (Prod Info Furoxone(R), 1999). 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: If concurrent therapy with furazolidone and a selective serotonin reuptake inhibitor (
monitor the patient for signs of serotonergic excess (mental status changes, diaphoresis, fever, weakness, hy
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

 
3.5.1.DN   Galantamine 

1)  Interaction Effect: increased galantamine plasma concentrations 
2)  Summary: Based upon in vitro studies, the major enzymes involved in galantamine metabolism are CYP3
of CYP2D6. In a population pharmacokinetic analysis using a database of 852 Alzheimer's disease patients, 
fluoxetine (N=48), demonstrated a 25-33% decrease in galantamine clearance. The resulting plasma concen
caution when it is coadministered with fluoxetine. Monitor for galantamine toxicity including anorexia, nausea,
gastrointestinal bleeding (Prod Info RAZADYNE(R) ER extended release oral capsules, oral tablets, oral solu
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Increased galantamine plasma concentrations may result from fluoxetine inhibition o
Monitor for galantamine toxicity including anorexia, nausea, vomiting, dizziness, arrhythmias, or gastrointestin
extended release oral capsules, oral tablets, oral solution, 2007). 
7)  Probable Mechanism: inhibition of cytochrome CYP2D6-mediated galantamine metabolism 

 
3.5.1.DO   Gemifloxacin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Gemifloxacin should be avoided in patients receiving fluoxetine. Gemifloxacin has the potential
(Prod Info Factive(R), 2003). Additive effects on QT prolongation may occur with the concomitant use of fluox
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of two drugs that prolong the QT interval, such as ge
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.DP   Ginkgo 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental s
2)  Summary: The addition of Ginkgo biloba and/or St. John's Wort to therapy with buspirone and fluoxetine m
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case report (Spinella & Eaton, 2002a). It is unclear if Ginkgo or St. John's Wort, the combination of both, or ot
Theoretically, Ginkgo may increase the risk of serotonin syndrome when taken with selective serotonin reupta
especially when ginkgo is taken to counteract sexual dysfunction associated with SSRIs. Ginkgo may inhibit m
al, 1996), and has demonstrated serotonergic activity in animals (Ramassamy et al, 1992) which might increa
is combined with SSRIs. The potential MAO inhibitory activity of ginkgo is questionable. A human study did no
consumption (Fowler et al, 2000). Ginkgo biloba extract inhibited MAO-A/MAO-B in the rat brain in vitro (Slole
human platelets in vitro (White et al, 1996). No significant MAO inhibition was found in mice following oral con
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor patients closely for symptoms of serotonin syndrome if ginkgo is combined 
(SSRIs). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  A 42-year-old female experienced symptoms consistent with a mixed hypomanic episode following co
biloba, and St. John's Wort. The symptoms resolved following discontinuation of Ginkgo and St. John's W
depression following a mild traumatic brain injury with fluoxetine 20 milligrams (mg) twice daily and busp
presentation, buspirone was increased to 20 mg twice daily for persistent anxiety and the patient began t
Wort in unspecified doses. Melatonin was considered unlikely to have contributed to her symptoms. Gink
possible contributors since they may potentiate antidepressants, and considering the temporal relationsh
symptoms and discontinuation of the herbs and resolution of symptoms. However, the brain injury was co
Eaton, 2002).  

 
3.5.1.DQ   Halofantrine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Halofantrine can prolong the QT interval in some patients, which may result in ventricular tachy
pointes. Because fluoxetine has demonstrated QT prolongation at therapeutic doses and may increase the ris
of halofantrine with fluoxetine is not recommended (Prod Info Prozac(R), 2001i; Prod Info Halfan(R), 1998). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of halofantrine and fluoxetine is not recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.DR   Haloperidol 

1)  Interaction Effect: an increased risk of parkinsonism (cogwheeling rigidity, unstable gait) 
2)  Summary: A patient receiving haloperidol experienced extreme parkinsonism following the addition of olan
pharmacokinetic interaction between olanzapine, a weak cytochrome P450 2D6 (CYP2D6) inhibitor, and halo
Pharmacodynamically, the small amount of dopamine (D2) blockade from olanzapine may have been enough
(Gomberg, 1999a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Patients should be closely monitored for signs and symptoms of increased parkinso
to haloperidol therapy. Doses of haloperidol may need to be decreased. 
7)  Probable Mechanism: competitive inhibition of cytochrome P450 2D6-mediated haloperidol metabolism; in
8)  Literature Reports 

a)  A 67-year-old hospitalized male with bipolar disorder who had stopped taking his medications was res
1 mg nightly, and valproate 750 mg twice daily. He had been experiencing some mild parkinsonian symp
worsen when haloperidol was reinstituted. Following stabilization on this regimen, it was decided to chan
minimize any parkinsonism that was a result of his medications. While tapering the haloperidol and initiat
parkinsonism that resulted in an inability to walk. His mental status remained unchanged. Haloperidol wa
and two days later the patient's parkinsonism side effects had resolved back to baseline. Benztropine wa
symptoms did not reoccur while on olanzapine (Gomberg, 1999).  

 
3.5.1.DS   Haloperidol 

1)  Interaction Effect: haloperidol toxicity (pseudoparkinsonism, akathisia, tongue stiffness) and an increased 
de pointes, cardiac arrest) 
2)  Summary: Haloperidol is associated with QTc prolongation and torsade de pointes (Hassaballa & Balk, 20
been shown to prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001x). 
drugs that potentially prolong the QTc interval. In addition, several case reports describe development of extr
haloperidol were taken together, possibly due to inhibition of haloperidol metabolism (Benazzi, 1996a; Goff et
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and haloperidol is not recommended. 
7)  Probable Mechanism: inhibition of haloperidol metabolism by fluoxetine; theoretical additive effects on QT
8)  Literature Reports 
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a)  Fluoxetine increased plasma concentrations of haloperidol in 8 outpatients. Patients received fluoxeti
doses of haloperidol (average dose, 14 mg per day). After ten days, mean plasma concentrations of halo
symptom scores did not change appreciably after the addition of fluoxetine although one patient develop
tremors. Extrapyramidal symptoms were expected to increase because of indirect inhibition of dopamine
b)  A 39-year-old male experienced tardive dyskinesia with concomitant fluoxetine and haloperidol therap
months, then haloperidol 2 mg twice daily was started and later lowered to 1 mg per day. Five months lat
dyskinesia was diagnosed. The suggested mechanism was the down-regulation of dopamine activity (Ste
c)  A 39-year-old female developed tardive dyskinesia associated with concomitant fluoxetine and halope
to 5 mg a day for two years (both with and without benztropine) with occasional mild, reversible extrapyra
haloperidol, she started taking fluoxetine, which was increased over several days to 40 mg twice a day. A
5 mg each on two consecutive days (along with continuation of fluoxetine). She then experienced severe
Both fluoxetine and haloperidol were withdrawn. During the next seven days her extrapyramidal symptom
d)  A 40-year-old male developed urinary retention while taking fluoxetine and haloperidol. During a recu
with fluoxetine 20 mg per day, alprazolam 1.5 mg per day, and haloperidol 1 mg per day. The patient had
without incident. Approximately one week after beginning therapy, the patient developed difficulty in void
restlessness, hand tremors, and insomnia. After discontinuation of haloperidol and alprazolam, side effec
postulated that the interaction was due to fluoxetine inhibition of cytochrome CYP2D6, which metabolizes

 
3.5.1.DT   Halothane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, halothane should be administ
known to prolong the QTc interval, including fluoxetine (Owens, 2001; Prod Info Prozac(R), 2001). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of halothane with other agents that can prolong the Q
recommended. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.DU   Heparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
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mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.DV   Hydroquinidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Prod Info Quinaglute Dura-tabs(R), 1999). Fluoxetine has dem
(Prod Info Prozac(R), 2001z). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class Ia antiarrhythmic agents and agents that pro
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.DW   Hydroxytryptophan 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, ment
2)  Summary: Hydroxytryptophan (5-HTP) may potentiate the serotonergic effect of selective serotonin reupta
Since 5-HTP increases serotonin levels, when combined with an SSRI, the serotonin level may be increased 
Caution is advised with concomitant use of 5-HTP and SSRIs. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: No cases have been reported of serotonin syndrome resulting from this combination
HTP) and a selective serotonin reuptake inhibitor (SSRI) are used concomitantly. Monitor the patient for early
confusion, and disorientation. 
7)  Probable Mechanism: additive serotonergic effect 
8)  Literature Reports 

a)  Hydroxytryptophan (5-HTP) (200 milligrams (mg) orally) as a single dose increased plasma cortisol a
unmedicated patients with major depression or obsessive compulsive disorder (OCD). These responses 
fluoxetine (n = 16) (p less than 0.0001). Mean fluoxetine dose for depressed patients was 44 mg/day,and
prolactin (PRL) levels in patients taking 5-HTP with tricyclic antidepressants (n = 14) or those receiving n
different from each other. A measurement of serotonergic effects of antidepressants can be evaluated by
(HPA) axis or PRL response. No clinical manifestations of serotonin syndrome were reported in patients 
(Meltzer et al, 1997).  

 
3.5.1.DX   Ibuprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.DY   Ibutilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Allen et al, 2002; Prod Info Tikosyn(TM) dofetilide capsules, 19
been shown to prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
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6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that pro
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.DZ   Iloperidone 

1)  Interaction Effect: increased plasma concentrations of iloperidone 
2)  Summary: Coadministration of iloperidone and fluoxetine results in increased plasma levels of iloperidone
iloperidone (Prod Info FANAPT(TM) oral tablets, 2009). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: established 
6)  Clinical Management: If administered with fluoxetine, reduce iloperidone doses by one-half. Upon withdraw
resume the previous iloperidone dose (Prod Info FANAPT(TM) oral tablets, 2009). 
7)  Probable Mechanism: inhibition of the CYP2D6-mediated metabolism of iloperidone 
8)  Literature Reports 

a)  Coadministration of fluoxetine 20 mg twice daily for 21 days and iloperidone 3 mg (single doses) in 23
classified as CYP2D6 extensive metabolizers, increased the AUC of iloperidone and the P88 metabolite 
P95 metabolite by one-half (Prod Info FANAPT(TM) oral tablets, 2009). 

 
3.5.1.EA   Iloprost 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
7)  Probable Mechanism: unknown 

 
3.5.1.EB   Imipramine 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an increased
de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval a
Prozac(R), 2001h; Marshall & Forker, 1982). Even though no formal drug interaction studies have been done
coadministration of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluox
1999). In addition, concurrent use of fluoxetine and TCAs such as desipramine, nortriptyline, and imipramine 
concentrations (Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Good
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not reco
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 4
ratio of antidepressant level to dose increased by 109% to 486% in the patients. Three patients develope
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy s
added to desipramine (50 mg daily), the mean maximum concentration of desipramine increased by 278
curve increased by 342%. Desipramine trough concentrations continued to be 198% above baseline thre
same study compared pharmacokinetics of desipramine when combined with sertraline. The impact of se
short-term increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations w
levels ranged from 109 to 150 ng/mL with oral doses of 300 mg at bedtime prior to fluoxetine therapy. Fo
to the regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose
and the desipramine serum level was 419 ng/mL after four days. A worsening of depression and severe 
desipramine serum levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg dai
ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with a
40 mg daily and desipramine 150 mg daily for five weeks; fluoxetine was discontinued and the blood leve
ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
the patient's measured levels of desipramine had ranged from 148 to 160 ng/mL on a regimen of 300 mg
20 mg daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 
to 200 mg/day; eleven days later, the level was 244 ng/mL; the patient reported decreased energy, impa
speech, as well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to
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days. Eight days later, the desipramine level was 122 ng/mL (Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased desip
year-old male within 10 days of the addition of fluoxetine to the patient's regimen (Preskorn et al, 1990). 

 
3.5.1.EC   Indomethacin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.ED   Indoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.EE   Insulin Aspart, Recombinant 

1)  Interaction Effect: hypoglycemia 
2)  Summary: Fluoxetine may increase the blood glucose-lowering effect of insulin and the susceptibility to hy
powder inhaler, 2006; Prod Info NOVOLOG(R), 2005; Prod Info LEVEMIR(R) injection, 2005; Prod Info LANT
Apidra(TM), 2004). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Blood glucose levels should be closely monitored when fluoxetine is added or disco
doses of insulin may be required with concomitant therapy. 
7)  Probable Mechanism: additive hypoglycemia 

 
3.5.1.EF   Insulin Detemir 

1)  Interaction Effect: hypoglycemia 
2)  Summary: Fluoxetine may increase the blood glucose-lowering effect of insulin and the susceptibility to hy
powder inhaler, 2006; Prod Info NOVOLOG(R), 2005; Prod Info LEVEMIR(R) injection, 2005; Prod Info LANT
Apidra(TM), 2004). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Blood glucose levels should be closely monitored when fluoxetine is added or disco
doses of insulin may be required with concomitant therapy. 
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7)  Probable Mechanism: additive hypoglycemia 
 
3.5.1.EG   Insulin Glargine, Recombinant 

1)  Interaction Effect: hypoglycemia 
2)  Summary: Fluoxetine may increase the blood glucose-lowering effect of insulin and the susceptibility to hy
powder inhaler, 2006; Prod Info NOVOLOG(R), 2005; Prod Info LEVEMIR(R) injection, 2005; Prod Info LANT
Apidra(TM), 2004). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Blood glucose levels should be closely monitored when fluoxetine is added or disco
doses of insulin may be required with concomitant therapy. 
7)  Probable Mechanism: additive hypoglycemia 

 
3.5.1.EH   Insulin Glulisine 

1)  Interaction Effect: hypoglycemia 
2)  Summary: Fluoxetine may increase the blood glucose-lowering effect of insulin and the susceptibility to hy
powder inhaler, 2006; Prod Info NOVOLOG(R), 2005; Prod Info LEVEMIR(R) injection, 2005; Prod Info LANT
Apidra(TM), 2004). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Blood glucose levels should be closely monitored when fluoxetine is added or disco
doses of insulin may be required with concomitant therapy. 
7)  Probable Mechanism: additive hypoglycemia 

 
3.5.1.EI   Insulin Human Inhaled 

1)  Interaction Effect: hypoglycemia 
2)  Summary: Fluoxetine may increase the blood glucose-lowering effect of insulin and the susceptibility to hy
powder inhaler, 2006; Prod Info NOVOLOG(R), 2005; Prod Info LEVEMIR(R) injection, 2005; Prod Info LANT
Apidra(TM), 2004). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Blood glucose levels should be closely monitored when fluoxetine is added or disco
doses of insulin may be required with concomitant therapy. 
7)  Probable Mechanism: additive hypoglycemia 

 
3.5.1.EJ   Iproniazid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase (M
serotonin syndrome, a hyperserotonergic state characterized by symptoms such as restlessness, myoclonus
diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1
1993i; Feighner et al, 1990i; Kline et al, 1989i; Suchowersky & de Vries, 1990i). Concomitant use is contraind
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluoxetine and iproniazid is contraindicated. Wait at least two wee
initiating fluoxetine therapy. In addition, wait at least five weeks after discontinuing fluoxetine before initiating 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome (Sternbach, 1991j). Serotonin syndrome is a condition of serotonergic hyperstimulation and m
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991j). If the syndrome is no
result.  
b)  It has been suggested that fluoxetine therapy be discontinued for at least five weeks before beginning
28-year old woman discontinued fluoxetine for six weeks before starting therapy with tranylcypromine. O
fever, paresthesias, confusion, abdominal cramping, and various other CNS symptoms. Upon discontinu
began to resolve. Blood samples taken three days after discontinuation of tranylcypromine revealed no p
level was 84 ng/mL (Coplan & Gorman, 1993h).  
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or tranylcy
restlessness (42%), mental status changes (42%), myoclonus (33%), diarrhea (33%), and blood pressur
one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, anticonvulsants, an
adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy (Klin
insomnia, and unsteady gait were reported on the second day. Thioridazine and tryptophan were added 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
e)  Two cases suggestive of an interaction between fluoxetine and selegiline have been reported. One ca
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observed approximately one month after adding selegiline to fluoxetine therapy. The patient improved tw
and no further details were provided. The second case involved diaphoresis, vasoconstriction, and cyano
temporal relationship to adding fluoxetine and selegiline. Both drugs were discontinued, with relatively qu
fluoxetine alone occurred without incident (Suchowersky & de Vries, 1990h).  

 
3.5.1.EK   Isocarboxazid 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase (M
serotonin syndrome, a hyperserotonergic state characterized by symptoms such as restlessness, myoclonus
diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1
1993o; Feighner et al, 1990o; Kline et al, 1989o; Suchowersky & de Vries, 1990o). Concomitant use is contra
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of fluoxetine and a MAO inhibitor is contraindicated. Wait at least tw
before initiating fluoxetine therapy. In addition, wait at least five weeks after discontinuing fluoxetine before in
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome (Sternbach, 1991p). Serotonin syndrome is a condition of serotonergic hyperstimulation and m
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991p). If the syndrome is no
result.  
b)  It has been suggested that fluoxetine therapy be discontinued for five weeks before beginning therapy
one case report describes a 28-year old woman who had discontinued a 2-year fluoxetine regimen for six
tranylcypromine. Over the next few days the patient developed fever, paresthesias, confusion, abdomina
Upon discontinuation of tranylcypromine, the patient's symptoms began to resolve. Blood samples taken
tranylcypromine revealed no presence of fluoxetine; however, the norfluoxetine level was 84 ng/mL (Cop
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or tranylcy
restlessness (42%), mental status changes (42%), myoclonus (33%), diarrhea (33%), and blood pressur
one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, anticonvulsants, an
adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy (Klin
insomnia, and unsteady gait were reported on the second day. Thioridazine and tryptophan were added 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
e)  Interactions between fluoxetine and selegiline were suggested in two case reports (Suchowersky & de
episode of mania being observed approximately one month after adding selegiline to fluoxetine therapy. 
drugs were discontinued, and no further details were provided. The second case involved diaphoresis, va
occurred in close temporal relationship to adding fluoxetine and selegiline. Both drugs were discontinued
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.EL   Isoflurane 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, isoflurane should be administe
known to prolong the QTc interval, including fluoxetine (Owens, 2001a; Prod Info Prozac(R), 2001k). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of isoflurane with other agents that can prolong the Q
recommended. 
7)  Probable Mechanism: additive effect on QT interval 

 
3.5.1.EM   Isoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
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upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.EN   Isradipine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Isradipine can prolong the QT interval in some patients, which may result in ventricular tachyca
pointes. Because fluoxetine may also prolong the QT interval and increase the risk of arrhythmias, the concu
not recommended (Prod Info DynaCirc(R), 2000). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of isradipine and fluoxetine is not recommended. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.EO   Ketoprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.EP   Ketorolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.EQ   Lamifiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
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7)  Probable Mechanism: unknown 
 
3.5.1.ER   Levodopa 

1)  Interaction Effect: decreased levodopa effectiveness 
2)  Summary: Concurrent use of olanzapine may antagonize the pharmacological effects of levodopa (Prod In
of this interaction is unknown. 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for levodopa efficacy. 
7)  Probable Mechanism: pharmacological antagonism 

 
3.5.1.ES   Levomethadyl 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be used with levom
can occur between levomethadyl and potentially arrhythmogenic agents such as olanzapine that prolong the 
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Levomethadyl is contraindicated in patients being treated with olanzapine as it may
levomethadyl. 
7)  Probable Mechanism: additive cardiac effects 

 
3.5.1.ET   Levomethadyl 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Any drug known to have the potential to prolong the QT interval should not be used with levom
can occur between levomethadyl and potentially arrhythmogenic agents such as fluoxetine that prolong the Q
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Levomethadyl is contraindicated in patients being treated with fluoxetine as it may p
levomethadyl. 
7)  Probable Mechanism: unknown 

 
3.5.1.EU   Lexipafant 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
7)  Probable Mechanism: unknown 

 
3.5.1.EV   Lidoflazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Lidoflazine and fluoxetine have been shown to prolong the QTc interval at the recommended th
Hanley & Hampton, 1983). Even though no formal drug interaction studies have been done, the coadministra
not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of lidoflazine and fluoxetine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.EW   Linezolid 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental s
2)  Summary: Linezolid is a reversible, nonselective monoamine oxidase inhibitor (MAOI). Concurrent admini
and a MAOI may result in CNS toxicity or serotonin syndrome, a hyperserotonergic state characterized by sy
changes in mental status, hyperreflexia, diaphoresis, shivering, and tremor. Serious, even fatal, reactions hav
reports of serotonin syndrome associated with concomitant use of linezolid and serotonergic agents, including
Morin, 2007; Prod Info ZYVOX(R) IV injection, oral tablets, oral suspension, 2008; Prod Info PROZAC(R) ora
are used concomitantly, monitor for serotonin syndrome effects, including confusion, delirium, restlessness, t
If symptoms occur, consider discontinuation of either one or both of the agents (Prod Info ZYVOX(R) IV inject
washout period of 2 weeks is usually recommended following discontinuation of an MAOI and initiation of fluo
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washout period of 5 weeks is usually recommended prior to initiation of an MAOI (Prod Info PROZAC(R) oral
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Unless carefully monitored for serotonin syndrome, linezolid should not be administ
ZYVOX(R) IV injection, oral tablets, oral suspension, 2008). A washout period of 2 weeks is usually recomme
initiation of fluoxetine. Following discontinuation of fluoxetine, a washout period of 5 weeks is usually recomm
PROZAC(R) oral capsules, oral solution, 2006). If fluoxetine and linezolid are used concomitantly, monitor clo
as neuromuscular abnormalities (including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hyperton
(including tachycardia, mydriasis, diaphoresis, and diarrhea), and mental status changes (including agitation 
threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive care an
Shannon, 2005). 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  A 4-year-old female patient, weighing 12.8 kg, experienced serotonin syndrome-like symptoms follow
Eleven days after receiving fluoxetine 5 mg daily for acute stress disorder in response to a burn injury, th
hours. Two days later, she was premedicated with oral fentanyl 200 mcg prior to a wound debridement p
agitated and had myoclonus in her arms and legs. She also had mydriasis, was unable to visually track a
lower left quadrant. Discontinuation of fluoxetine and initiation of oral diphenhydramine 25 mg led to part
linezolid was discontinued and replaced with an alternate antibiotic. Symptoms of agitation, myoclonic m
2 days (Thomas et al, 2004). 
b)  The concomitant administration of fluoxetine and linezolid was associated with mild symptoms of sero
described in a case report. The patient, who had recently achieved complete remission of acute myeloge
maintenance chemotherapy, routinely received treatment with oral fluoxetine 60 mg once daily, oral meth
mg twice daily, transdermal nicotine patch 21 mg (changed daily), oral lorazepam 2 mg twice daily (with 
quetiapine 200 mg every evening. On day 9 of admission, the fluoxetine dose was increased to 80 mg da
every 12 hours was initiated on day 43. Within 12 hours of initiating linezolid, the patient experienced phy
(described as feeling like a "runner's cramp" and making it "difficult to breathe"). The discomfort continue
next day. On day 47, linezolid was discontinued, after a total of 6 linezolid doses, and the pain and other 
linezolid therapy, vital signs and laboratory results were unremarkable, except for chemotherapy-induced
(Steinberg & Morin, 2007). 
c)  A retrospective chart review identified one highly probable case of serotonin syndrome in a patient wh
and venlafaxine, followed by citalopram. Charts of 72 inpatients who received linezolid and an SSRI or v
reviewed for a diagnosis of serotonin syndrome (SS) using the Sternbach and the Hunter Serotonin Toxi
treated concomitantly with linezolid and an SSRI or venlafaxine. Four patients met the criteria for having 
one case involved an 81-year-old woman who was diagnosed with a high probability of having SS after r
followed by citalopram. Linezolid was given for a vancomycin-resistant Enterococcus urinary tract infectio
eat, was confused as to time and place, and began shouting. Although she appeared to have met 6 of th
for SS, a diagnosis of SS was not documented in her chart. Her blood pressure was 180 mm Hg with a h
of 50 breaths/min. The following day, she barely spoke and could not be aroused; additional symptoms in
eyes rolled back in her head, and labored breathing. Linezolid was discontinued, and she was sedated a
symptoms and 2 days after linezolid was stopped, she was extubated and had returned to baseline ment
et al, 2006). 
d)  In one case report, a 39-year-old female experienced symptoms of serotonin syndrome after concom
was admitted to the emergency room after being found unresponsive at home. This patient had a history
dependency. Before admission, her medications consisted of disulfiram, fluoxetine, buspirone, cyclobenz
discontinued upon admission. The patient was given two doses of physostigmine for anticholinergic sym
cyclobenzaprine overdose. Two days after admission, the patient became sedated, developed tachycard
alcohol withdrawal. She was given lorazepam and haloperidol for the alcohol withdrawal and agitation. O
depression thought to be from either pneumonia or respiratory suppression from lorazepam. The patient 
staphylococcus aureus (sputum) and on day thirteen, was extubated and her mental status improved. On
linezolid. Immediate changes in her mental status were apparent. She experienced convulsions, tremors
linezolid, the patient had a temperature of 98 degrees, blood pressure of 140/90, a heart rate of 170, and
and the vancomycin regimen restarted. The patient was diagnosed with benzodiazepine withdrawal, neu
serotonin syndrome. Serotonin syndrome was diagnosed as a likely drug interaction between linezolid an

 
3.5.1.EX   Lithium 

1)  Interaction Effect: weakness, dyskinesias, increased extrapyramidal symptoms, encephalopathy, and brai
2)  Summary: An encephalopathic syndrome followed by irreversible brain damage has occurred in a few pat
antagonist, particularly haloperidol. A causal relationship between these events and the concomitant administ
has not been established (Prod Info LITHOBID(R) slow-release oral tablets, 2005). Coadministration of lithium
caused a wide variety of encephalopathic symptoms, brain damage, extrapyramidal symptoms, and dyskines
effects have occurred with therapeutic lithium levels (Amdisen, 1982; Prakash, 1982; Addonizio et al, 1988a)
using such combinations with no severe adverse consequences (Goldney & Spence, 1986). The mechanism 
treatment decreases neostriatal dopaminergic activity, probably through a direct action on the G protein and t
stimulate adenyl cyclase (Carli et al, 1994). Hyperglycemic reactions have also occurred during combined ph
3)  Severity: major 
4)  Onset: delayed 
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5)  Substantiation: probable 
6)  Clinical Management: Monitor patients closely for any signs of toxicity or extrapyramidal symptoms, espec
particularly haloperidol, and lithium are used. Serum lithium levels should be monitored periodically. Some cli
therapeutic range. 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Concomitant haloperidol and lithium therapy has resulted in symptoms of encephalopathy, confusion,
patients with mania (Cohen & Cohen, 1974; Loudon & Waring, 1976; Thomas, 1979). Irreversible neurolo
Hurwitz, 1983; Keitner & Rahman, 1984). 
b)  Seizures, encephalopathy, delirium, and abnormal EEG occurred in four patients during combined lith
Serum lithium levels were below 1 mEq/L at the time of the toxic reaction in all cases. All patients had pre
another phenothiazine. Three of these patients developed symptoms within eight days of initiating combi
c)  The addition of lithium to neuroleptic therapy exacerbated extrapyramidal symptoms (EPS) in a small 
received at least five days of treatment with either oral thiothixene, haloperidol, or fluphenazine in mean 
to initiation of the lithium and were experiencing drug-induced extrapyramidal symptoms. Oral lithium wa
doses to achieve a therapeutic serum concentration. The maximum levels attained were 0.65 to 1.27 mE
patients following the addition of lithium. However, only three patients developed marked symptoms and 
Significantly increased symptoms included gait, shoulder shaking, elbow rigidity, and tremor. 
d)  Ten patients treated with clozapine and lithium were studied (Blake et al, 1992). Of the ten patients, fo
including jerking of limbs, facial spasms and tics, tremor of hands and arms, tongue twitching, and stumb
delirium. These effects reversed when lithium was discontinued or given at a lower dose. On rechallenge
symptoms. By keeping serum lithium no greater than 0.5 mEq/L, clozapine could be safely coadministere
e)  Chlorpromazine serum levels can be significantly reduced in the presence of lithium treatment. If used
result in rebound elevation of chlorpromazine levels, resulting in chlorpromazine toxicity. In patients on a
withdrawal of the lithium may precipitate chlorpromazine cardiotoxicity. In this report, such toxicity was m
associated with prolongation of the QTc interval. Hypotension and EPS are also possible in this situation
f)  However, other data do not support that such adverse events are frequent or indeed causally related t
dopamine antagonist antipsychotic drugs and lithium have been used successfully in many patients with 
that the interaction may only become significant with very high doses of one or both drugs or with failure 
symptoms (Miller & Menninger, 1987). 
g)  A 69-year-old patient with oxygen-dependent chronic obstructive pulmonary disorder and a 25-year h
risperidone 3 mg for the treatment of new-onset auditory and visual hallucinations. She had also been m
for more than 10 years. In addition, she was given amantadine (100 mg twice daily) for tremor. Three we
experienced a decline in mental status in addition to dizziness, worsening tremors, nausea and vomiting,
hallucinations. She was then admitted to the hospital for delirium. Her lithium serum level was 1.36 mEq/
were discontinued. Although her lithium level decreased to 0.41 mEq/L, she continued to experience pro
hallucinations for almost one week. After she started to respond to commands, she was restarted on lithi
mild hypomania. Five days later, she was discharged with a regimen of lithium and low-dose lorazepam f
delirium could have been caused by the concurrent use of lithium and risperidone. Other factors could al
serum lithium level and the underlying pulmonary pathology. In addition, amantadine, which facilitates the
mild anticholinergic effect, may have contributed (Chen & Cardasis, 1996). 

 
3.5.1.EY   Lithium 

1)  Interaction Effect: possible increased lithium concentrations and/or an increased risk of SSRI-related sero
myoclonus, mental status changes) 
2)  Summary: Concomitant use of lithium and various SSRIs has been associated with enhanced side effects
elevated lithium levels. The combination has resulted in neurotoxicity and increased lithium levels in one case
symptoms of lithium toxicity and serotonin syndrome have also been reported in patients who demonstrated t
concurrent fluoxetine and lithium (Muly et al, 1993a; Noveske et al, 1989a). Two studies have failed to identify
and citalopram (Gram et al, 1993a; Baumann et al, 1996a). Combined administration of citalopram (40 mg da
days) had no significant effect on the pharmacokinetics of citalopram or lithium. However, plasma lithium leve
adjustment to the lithium dose in accordance with standard clinical practice. Lithium may enhance the seroton
should be exercised when citalopram and lithium are coadministered (Prod Info Celexa(R), 2004). Concurren
reports of increased lithium levels and neurotoxicity, serotonin syndrome, somnolence, and mania (Salama &
Evans & Marwick, 1990; Burrai et al, 1991a). No pharmacokinetic interference was apparent during a multiple
paroxetine (Prod Info Paxil CR(TM), 2003). If these two agents are to be given concomitantly, the manufactur
clinical experience is available. Drug interactions leading to lithium toxicity have been reported when lithium w
fluvoxamine (both in the same pharmacological class as paroxetine, eg, selective serotonin reuptake inhibitor
1989a). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Monitor patients on concurrent lithium and selective serotonin reuptake inhibitor the
lithium. In addition, monitor patients for signs and symptoms associated with serotonin syndrome (hypertensio
changes). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Concomitant administration of oral lithium carbonate and oral fluoxetine resulted in increased lithium s
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woman with a bipolar affective disorder (Salama & Shafey, 1989). Fluoxetine 20 mg daily was added to a
patient complaints of weakness, tiredness, decreased concentration, and early morning awakening. Lithi
range of 0.75 to 1.15 mEq/L prior to fluoxetine. Fluoxetine was discontinued and the dose of lithium decr
serum level within 48 hours to 1.2 mEq/L. The neurologic symptoms subsided within seven days as the l
contribution of fluoxetine to lithium toxicity in this patient was obscured by the fact that the lithium was red
b)  A 53-year old woman who had been taking fluoxetine 20 mg daily and lorazepam 0.5 mg four times d
900 mg per day added to her regimen in order to augment her response to fluoxetine. Within 48 hours, th
developed a coarse tremor in her right arm. Vital signs showed a rectal temperature of 101 degrees F, an
elevated leukocyte count and slightly elevated bilirubin level. After discontinuation of lithium and fluoxetin
four days. At no point did the lithium levels reach a toxic level, suggesting that the patient's symptoms we
and lithium (Noveske et al, 1989). 
c)  Serotonin syndrome was precipitated when lithium 300 mg twice daily was added to a three-month re
later, the patient's lithium level was measured at 0.65 mEq/L and the dose was increased to 300 mg thre
change, the patient experienced akathisia, myoclonus, hyperreflexia, shivering, tremor, diarrhea, and inc
initiation of cyproheptadine therapy, the patient's symptoms began to improve. The patient was discharge
without further symptoms of serotonin syndrome (Muly et al, 1993). 
d)  Eight healthy male volunteers completed three phases of an interaction study to determine the effects
subjects were extensive metabolizers of sparteine, indicating normal cytochrome P450 2D6 enzyme activ
oxidation, citalopram metabolites are excreted by the kidney, as is lithium. Each subject received citalopr
days, lithium 30 mmol (1980 mg) alone daily for five days, and lithium coadministered with citalopram on 
treatment phase. Results showed that the concurrent administration of citalopram and lithium did not sign
(Gram et al, 1993). 
e)  Twenty-four patients experiencing depression (DSM III criteria) were randomized under double-blind c
daily) and lithium carbonate (800 mg daily) or placebo. All of the subjects had failed to respond to four we
coadministered on days 29 to 42. No evidence of a pharmacokinetic interaction between lithium and cita
tolerated (Baumann et al, 1996). 
f)  Serotonin syndrome was described in a 53-year-old patient who was stabilized on lithium 1400 mg da
fluvoxamine 50 mg daily. Over a 10-day period the fluvoxamine dose was increased to 200 mg daily; trem
developed. After two weeks, tremor, impaired motor function coordination, marked bilateral hyperreflexia
ankles were seen. After 12 weeks of continued therapy, during which time no further deterioration occurr
fluvoxamine, and the neuromuscular symptoms abated over a 2-week period. After four weeks the patien
Spigset, 1993). 
g)  Three cases of mania were reported in patients who were treated with lithium and fluvoxamine. The m
weeks, respectively, after cotherapy was begun. Fluvoxamine was discontinued and, in two of the three p
treatment of depression occurred with lithium alone. The third patient improved, but depression reappear
(Burrai et al, 1991). 
h)  In an open-labeled, placebo-controlled study, lithium 600 mg was administered to 16 subjects orally tw
the morning on day nine. In addition, oral sertraline 100 mg or placebo was given twice, ten hours and tw
steady-state lithium level was only decreased by 1.4% (0.01 mEq/L) and the lithium renal clearance incre
coadministered. Seven subjects experienced side effects, mainly tremors, after receiving lithium and sert
placebo and lithium experienced side effects (Wilner et al, 1991). 

 
3.5.1.EZ   Lorcainide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Prod Info Tambocor(R) flecainide acetate, 1998). Fluoxetine h
recommended therapeutic dose (Prod Info Prozac(R), 2001w). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class I antiarrhythmic agents and agents that prolo
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.FA   Lornoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
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hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.FB   Meclofenamate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.FC   Mefenamic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.FD   Mefloquine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose (
formal drug interaction studies have been done, caution is advised if mefloquine is used with other drugs whic
(R), 1999). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and mefloquine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.FE   Meloxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 

Page 88 of 141MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.33, page 88

Case 3:09-cv-00080-TMB     Document 78-37      Filed 03/24/2010     Page 88 of 144



5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.FF   Meperidine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: A 43-year-old male on fluoxetine every other day experienced serotonin syndrome immediately
(Tissot, 2003). If fluoxetine and meperidine are used concomitantly, monitor closely for symptoms of serotoni
threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive care an
Shannon, 2005). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with coadministration of fluoxetine and 
discouraged (Tissot, 2003). If fluoxetine and meperidine are used concomitantly, monitor closely for symptom
abnormalities (including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hypertonicity, and shivering
mydriasis, diaphoresis, the presence of bowel sounds, and diarrhea), and mental status changes (including a
be life-threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive 
Shannon, 2005). 
7)  Probable Mechanism: additive pharmacologic effects 
8)  Literature Reports 

a)  A 43-year-old male on fluoxetine every other day experienced serotonin syndrome immediately after 
other medications were rosiglitazone and fenofibrate. His medical history includes type 2 diabetes, dyslip
Prior to this adverse event he received meperidine and midazolam, while not on fluoxetine, without any s
administered intravenous midazolam and 50 mg of intravenous meperidine. He immediately became agit
verbal commands because of confusion. Blood pressure (180/100 mm Hg) and heart rate (130 bpm) incr
He had diaphoresis and dilated pupils. Within 10 minutes his blood pressure started to decrease. He had
minutes, his agitation subsided, he remained sleepy and confused, and blood pressure and heart continu
98.4 degrees Farenheit. After 60 to 90 minutes his sensorium appeared to clear and diaphoresis resolve
signs over the next 24 hours. He was treated with hydromorphone for abdominal pain without any advers
fentanyl, midazolam, and propofol pre-endoscopy without any event, but had not taken fluoxetine for 2 w

 
3.5.1.FG   Mesoridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose (
data, the manufacturer of mesoridazine states that concomitant use with other drugs which prolong the QT in
2000). 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and mesoridazine is contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.FH   Methylergonovine 

1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with increased
concurrent use of fluoxetine and ergot derivatives is contraindicated. Fluoxetine and ergot derivatives are bot
enzymes, and the competition for metabolism could result in an increased plasma concentration of the ergot 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluoxetine and ergot derivatives is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluoxetine 

 
3.5.1.FI   Methylphenidate 

1)  Interaction Effect: increased selective serotonin reuptake inhibitor plasma concentrations 
2)  Summary: Human pharmacologic studies have demonstrated that methylphenidate may inhibit the metabo
(SSRIs). Downward dose adjustments of the SSRI may be necessary when it is used concurrently with methy
discontinuing methylphenidate, the SSRI dose may need to be adjusted as needed (Prod Info METADATE C
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3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Use caution when prescribing methylphenidate to patients who take an selective se
use of methylphenidate and an SSRI may cause elevated SSRI plasma concentrations. Consider a decrease
coadministered. Additionally, consider adjusting the SSRI dose if necessary when initiating or discontinuing m
CD(R) extended-release oral capsules, 2007). 
7)  Probable Mechanism: inhibition of selective serotonin reuptake inhibitor metabolism by methylphenidate 

 
3.5.1.FJ   Methysergide 

1)  Interaction Effect: an increased risk of ergotism (nausea, vomiting, vasospastic ischemia) 
2)  Summary: Because of the potential for serious toxicity including vasospasm that can occur with increased
concurrent use of fluoxetine and ergot derivatives is contraindicated. Fluoxetine and ergot derivatives are bot
enzymes, and the competition for metabolism could result in an increased plasma concentration of the ergot 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent use of fluoxetine and ergot derivatives is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 3A4- mediated ergot metabolism by fluoxetine 

 
3.5.1.FK   Metoprolol 

1)  Interaction Effect: an increased risk of metoprolol adverse effects (shortness of breath, bradycardia, hypot
2)  Summary: To date, little information is available related to the effects of combined fluoxetine and metopro
between metoprolol and fluoxetine resulting in bradycardia (Walley et al, 1993a). Fluoxetine is a potent inhibit
isoenzyme that catalyzes metoprolol metabolism (DeVane, 1994). Additional research is needed to further as
pharmacokinetics. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Atenolol should be considered for fluoxetine-treated patients who require a beta blo
coadministered, monitor patients for metoprolol adverse effects. A reduction in the metoprolol dose may be n
7)  Probable Mechanism: inhibition of hepatic metabolism of metoprolol 
8)  Literature Reports 

a)  A case report described a possible interaction between metoprolol and fluoxetine resulting in bradyca
with metoprolol 100 mg daily developed lethargy and bradycardia within two days after fluoxetine 20 mg 
was discontinued and metoprolol was replaced with sotalol 80 mg twice daily. A week later fluoxetine wa
bradycardia. Fluoxetine is known to inhibit hepatic metabolism. Metoprolol is extensively metabolized via
and possibly CYP3A). Sotalol does not undergo significant hepatic metabolism (Walley et al, 1993).  

 
3.5.1.FL   Milnacipran 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental s
2)  Summary: Concurrent use of milnacipran and an SSRI may result in hypertension, coronary artery vasoco
life-threatening. Symptoms of serotonin syndrome may include restlessness, hallucinations, loss of coordinat
pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info SAV
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of milnacipran and an SSRI may result in hypertension and coron
serotonergic effects. If these agents are used together, discuss the risks of serotonin syndrome with the patie
syndrome (restlessness, hyperthermia, hyperreflexia, incoordination), especially during treatment initiation an
tablets, 2009). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.FM   Mirtazapine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concurrent use of olanzapine with mirtazapine and tramadol in a 53-year-old male resulted in s
Fetchko, 2002). If olanzapine is used concomitantly with mirtazapine and/or tramadol, monitor closely for sym
syndrome can be life-threatening. If serotonin syndrome develops, discontinue the offending agents and prov
necessary (Boyer & Shannon, 2005). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with coadministration of olanzapine, mi
2002). If 2 or more of these drugs are are used concomitantly, monitor closely for symptoms of serotonin synd
(including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hypertonicity, and shivering), autonomic h
diaphoresis, the presence of bowel sounds, and diarrhea), and mental status changes (including agitation and
threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive care an
Shannon, 2005). 
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7)  Probable Mechanism: additive serotonergic pharmacologic effects 
8)  Literature Reports 

a)  A 53-year-old male on mirtazapine and tramadol experienced serotonin syndrome 8 days after olanza
mirtazapine 45 mg/day for depression and tramadol 150 mg/day for chronic back pain. Olanzapine 10 mg
was admitted 8 days later after being found by the police wandering the streets in inappropriate dress an
afebrile, tachycardic (120 bpm), and had flushing, twitching of his face, tremors, myoclonus, hyperreflexia
agitated. He spoke with a stutter. He had marked derailment, appeared perplexed, had prominent percep
hallucinations. The creatine phosphokinase was normal. All medications were discontinued and within 12
Fetchko, 2002). 

 
3.5.1.FN   Mirtazapine 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concurrent use of fluoxetine and mirtazapine resulted in serotonin syndrome in a 75-year-old w
nausea, dry mouth, intense anxiety and agitation with suicidal ideas. Other symptoms were difficulty walking, 
insomnia (Benazzi, 1998). If fluoxetine and mirtazapine are used together, monitor closely for symptoms of se
life-threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive car
Shannon, 2005). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with concomitant use of fluoxetine and 
discouraged (Benazzi, 1998). If fluoxetine and mirtazapine are used together, monitor closely for symptoms o
abnormalities (including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hypertonicity, and shivering
mydriasis, diaphoresis, the presence of bowel sounds, and diarrhea), and mental status changes (including a
be life-threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive 
Shannon, 2005). 
7)  Probable Mechanism: potentially additive pharmacologic effects 
8)  Literature Reports 

a)  Within a few hours of starting mirtazapine and shortly after stopping fluoxetine, a 75-year-old woman 
syndrome. Besides fluoxetine 20 mg/day, she was on chlorpromazine 75 mg/day, and lorazepam 2.5 mg
fluoxetine was discontinued and soon afterward mirtazapine 30 mg/day was started and the dose of chlo
a few hours of starting mirtazapine, she experience dizziness, headache, nausea, dry mouth, intense anx
symptoms were difficulty walking, marked resting tremor of the hands, and insomnia. Over the next 3 day
discontinued on day 5. Her symptoms improved the following day. Fluoxetine 20 mg/day was restarted o
nausea, headache, and agitation resolution over the following days. Over the next 10 days, tremor, anxie
improved (Benazzi, 1998). 

 
3.5.1.FO   Moclobemide 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase (M
serotonin syndrome, a hyperserotonergic state characterized by symptoms such as restlessness, myoclonus
diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1
1993r; Feighner et al, 1990r; Kline et al, 1989s; Suchowersky & de Vries, 1990s). Although not reported spec
similar interaction may occur. Concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluoxetine and a MAO inhibitor is contraindicated. Wait at least tw
before initiating fluoxetine therapy. In addition, wait at least five weeks after discontinuing fluoxetine before in
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome (Sternbach, 1991t). Serotonin syndrome is a condition of serotonergic hyperstimulation and m
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and co
b)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy (Klin
insomnia, and unsteady gait were reported on the second day. Thioridazine and tryptophan were added 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
c)  Two cases suggestive of an interaction between fluoxetine and selegiline, a selective monoamine oxi
(Suchowersky & de Vries, 1990r). One case involved a first episode of mania being observed approxima
fluoxetine therapy. The patient improved two months after both drugs were discontinued, and no further d
diaphoresis, vasoconstriction, and cyanosis of the hands which occurred in close temporal relationship to
were discontinued, with relatively quick resolution of symptoms. Rechallenge with fluoxetine alone occur
d)  In three of five cases of serotonin syndrome following overdoses, the drug combination that induced t
selective monoamine oxidase inhibitor, and citalopram. Of these three patients, moclobemide blood conc
therapeutic level, and citalopram concentrations ranged from normal to 5 times the therapeutic level (Neu
e)  Moclobemide is a selective and reversible inhibitor of monoamine oxidase A (MAO-A). Based on anim
and MAO-B are essential for the development of serotonin syndrome. In an effort to assess the safety an
fluoxetine and moclobemide, 18 healthy subjects participated in a randomized, placebo-controlled, parall
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dose of moclobemide 300 mg on days 1 and 24, fluoxetine 40 mg on days 2 through 8, and fluoxetine 20
were randomized to receive either placebo or moclobemide on an ascending dose schedule. Doses of m
increased to 200 mg on day 17, 300 mg on day 18, and 600 mg on days 19 through 23. Steady-state fluo
achieved when moclobemide therapy was initiated, and did not change with the addition or increasing do
serotonin syndrome or any kind of a pharmacodynamic interaction between these two agents. Additional
platelets almost completely as expected, but moclobemide had no effect on serotonin uptake during sing
suggest that a long wash-out period between treatment with moclobemide and fluoxetine is not necessar
f)  An 82-year-old woman developed various serotonin syndrome symptoms after changing from fluoxetin
period in between. She experienced agitation, confusion, and tremor, progressing to inability to answer q
After treatment with 4 mg cyproheptadine, her condition improved significantly (Chan et al, 1998a).  

 
3.5.1.FP   Morniflumate 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.FQ   Nabumetone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.FR   Nadroparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 
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a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.FS   Naproxen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.FT   Naratriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Rare incidences of weakness, hyperreflexia, and incoordination have been reported with the co
inhibitor (SSRI) and a 5-hydroxytryptamine-1 (5HT-1) agonist (Prod Info Amerge(TM), 2002). Concurrent use
syndrome which may be life-threatening. Symptoms of serotonin syndrome may include restlessness, halluci
rapid changes in blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and d
may be commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different 
syndrome with patients who are prescribed this combination and monitor them closely for symptoms of seroto
Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as naratriptan, and an SSRI may result in a life-t
Be aware that triptans may be commonly used intermittently and that either the triptan or the SSRI may be pr
are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms
hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
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3.5.1.FU   Nebivolol 

1)  Interaction Effect: increased nebivolol exposure and plasma levels 
2)  Summary: Nebivolol is partially metabolized by the CYP2D6 isozyme. Coadministration of a single 10 mg 
receiving fluoxetine, a CYP2D6 inhibitor, at a dose of 20 mg/day for 21 days led to 8- and 3-fold increases in 
(pharmacologically active isomer). Closely monitor blood pressure in patients receiving fluoxetine and nebivo
of nebivolol may be necessary (Prod Info BYSTOLIC(TM) oral tablets, 2007). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: established 
6)  Clinical Management: Coadministration of fluoxetine, a CYP2D6 inhibitor, and nebivolol led to increased e
nebivolol, the pharmacologically active isomer. In patients receiving these agents concomitantly, closely mon
may be necessary (Prod Info BYSTOLIC(TM) oral tablets, 2007). 
7)  Probable Mechanism: inhibition of CYP2D6-mediated nebivolol metabolism 

 
3.5.1.FV   Nialamide 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase (M
serotonin syndrome, a hyperserotonergic state characterized by symptoms such as restlessness, myoclonus
diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1
1993g; Feighner et al, 1990g; Kline et al, 1989g; Suchowersky & de Vries, 1990g). Concomitant use is contra
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluoxetine and nialamide is contraindicated. Wait at least two wee
initiating fluoxetine therapy. In addition, wait at least five weeks after discontinuing fluoxetine before initiating 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome (Sternbach, 1991h). Serotonin syndrome is a condition of serotonergic hyperstimulation and m
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991h). If the syndrome is no
result.  
b)  It has been suggested that fluoxetine therapy be discontinued for at least five weeks before beginning
28-year old woman discontinued fluoxetine for six weeks before starting therapy with tranylcypromine. O
fever, paresthesias, confusion, abdominal cramping, and various other CNS symptoms. Upon discontinu
began to resolve. Blood samples taken three days after discontinuation of tranylcypromine revealed no p
level was 84 ng/mL (Coplan & Gorman, 1993f).  
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or tranylcy
restlessness (42%), mental status changes (42%), myoclonus (33%), diarrhea (33%), and blood pressur
one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, anticonvulsants, an
adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy (Klin
insomnia, and unsteady gait were reported on the second day. Thioridazine and tryptophan were added 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
e)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
episode of mania being observed approximately one month after adding selegiline to fluoxetine therapy. 
drugs were discontinued, and no further details were provided. The second case involved diaphoresis, va
occurred in close temporal relationship to adding fluoxetine and selegiline. Both drugs were discontinued
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.FW   Niflumic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
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b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.FX   Nimesulide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.FY   Nortriptyline 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an increased
de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval a
Prozac(R), 2001h; Marshall & Forker, 1982). Even though no formal drug interaction studies have been done
coadministration of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluox
1999). In addition, concurrent use of fluoxetine and TCAs such as desipramine, nortriptyline, and imipramine 
concentrations (Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Good
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not reco
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 4
ratio of antidepressant level to dose increased by 109% to 486% in the patients. Three patients develope
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy s
added to desipramine (50 mg daily), the mean maximum concentration of desipramine increased by 278
curve increased by 342%. Desipramine trough concentrations continued to be 198% above baseline thre
same study compared pharmacokinetics of desipramine when combined with sertraline. The impact of se
short-term increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations w
levels ranged from 109 to 150 ng/mL with oral doses of 300 mg at bedtime prior to fluoxetine therapy. Fo
to the regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose
and the desipramine serum level was 419 ng/mL after four days. A worsening of depression and severe 
desipramine serum levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg dai
ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with a
40 mg daily and desipramine 150 mg daily for five weeks; fluoxetine was discontinued and the blood leve
ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
the patient's measured levels of desipramine had ranged from 148 to 160 ng/mL on a regimen of 300 mg
20 mg daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 
to 200 mg/day; eleven days later, the level was 244 ng/mL; the patient reported decreased energy, impa
speech, as well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to
days. Eight days later, the desipramine level was 122 ng/mL (Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased desip
year-old male within 10 days of the addition of fluoxetine to the patient's regimen (Preskorn et al, 1990). 

 
3.5.1.FZ   Octreotide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Octreotide and fluoxetine have been shown to prolong the QTc interval at the recommended th
Prod Info Sandostatin(R), 1999). Even though no formal drug interaction studies have been done, the coadm
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interval is not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of octreotide and fluoxetine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.GA   Oxaprozin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.GB   Parecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.GC   Pargyline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase (M
serotonin syndrome, a hyperserotonergic state characterized by symptoms such as restlessness, myoclonus
diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1
1993m; Feighner et al, 1990m; Kline et al, 1989m; Suchowersky & de Vries, 1990m). Concomitant use is con
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluoxetine and pargyline is contraindicated. Wait at least two wee
initiating fluoxetine therapy. In addition, wait at least five weeks after discontinuing fluoxetine before initiating 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome (Sternbach, 1991n). Serotonin syndrome is a condition of serotonergic hyperstimulation and m
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991n). If the syndrome is no
result.  
b)  It has been suggested that fluoxetine therapy be discontinued for at least five weeks before beginning
28-year old woman discontinued fluoxetine for six weeks before starting therapy with tranylcypromine. O
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fever, paresthesias, confusion, abdominal cramping, and various other CNS symptoms. Upon discontinu
began to resolve. Blood samples taken three days after discontinuation of tranylcypromine revealed no p
level was 84 ng/mL (Coplan & Gorman, 1993l).  
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or tranylcy
restlessness (42%), mental status changes (42%), myoclonus (33%), diarrhea (33%), and blood pressur
one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, anticonvulsants, an
adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy (Klin
insomnia, and unsteady gait were reported on the second day. Thioridazine and tryptophan were added 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
e)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
episode of mania being observed approximately one month after adding selegiline to fluoxetine therapy. 
drugs were discontinued, and no further details were provided. The second case involved diaphoresis, va
occurred in close temporal relationship to adding fluoxetine and selegiline. Both drugs were discontinued
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.GD   Parnaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.GE   Paroxetine 

1)  Interaction Effect: fluoxetine toxicity (dry mouth, sedation, urinary retention) 
2)  Summary: Coadministration of paroxetine with drugs that are metabolized by cytochrome P450 2D6 (CYP
with caution (Prod Info Paxil CR(TM), 2002). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
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6)  Clinical Management: When paroxetine is coadministered with fluoxetine monitor patients for signs and sy
sedation, urinary retention, blurred vision). Fluoxetine doses may need to be reduced. 
7)  Probable Mechanism: decreased cytochrome P450 2D6-mediated fluoxetine metabolism 

 
3.5.1.GF   Pentamidine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Pentamidine and fluoxetine have been shown to prolong the QTc interval at the recommended 
Lindsay et al, 1990). Even though no formal drug interaction studies have been done, the coadministration of
recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of pentamidine and fluoxetine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.GG   Pentazocine 

1)  Interaction Effect: hypertension, diaphoresis, ataxia, flushing, nausea, dizziness, and anxiety 
2)  Summary: A case of neurologic effects associated with concomitant use of fluoxetine and pentazocine has
1990a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Until more data are available, concomitant use of fluoxetine and pentazocine should
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  One study reported a case in which coadministration of fluoxetine and pentazocine was associated w
male taking fluoxetine 40 mg daily was administered oral pentazocine 50 mg for a severe headache. App
pentazocine, the patient became hypertensive, diaphoretic, flushed, ataxic, paresthetic, nauseated, lighth
between fluoxetine and pentazocine may have occurred, a hypersensitivity to pentazocine alone was not
b)  Fluoxetine administered seven days before surgery had no effect on kappa-opiate pentazocine analg
produced by morphine (p less than 0.05), a mu-opiate. The duration of action of morphine analgesia was
authors point out that the effect of chronic fluoxetine administration on mu-opiate analgesia is not clear a
1994). 

 
3.5.1.GH   Pentosan Polysulfate Sodium 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
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d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.GI   Phenelzine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase (M
serotonin syndrome, a hyperserotonergic state characterized by symptoms such as restlessness, myoclonus
diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1
1993e; Feighner et al, 1990e; Kline et al, 1989e; Suchowersky & de Vries, 1990e). Concomitant use of phene
least five weeks between discontinuation of fluoxetine and initiation of phenelzine and at least 10 days betwe
fluoxetine, or other serotoninergic agents (Prod Info Nardil(R), 1995). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of fluoxetine and phenelzine is contraindicated. Wait at least 14 day
fluoxetine therapy. In addition, wait at least five weeks after discontinuing fluoxetine before initiating therapy w
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome (Sternbach, 1991f). Serotonin syndrome is a condition of serotonergic hyperstimulation and m
mental status, hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and co
b)  It has been suggested that fluoxetine therapy be discontinued for five weeks before beginning therapy
one case report describes a 28-year old woman who had discontinued a 2-year fluoxetine regimen for six
tranylcypromine. Over the next few days the patient developed fever, paresthesias, confusion, abdomina
Upon discontinuation of tranylcypromine, the patient's symptoms began to resolve. Blood samples taken
tranylcypromine revealed no presence of fluoxetine; however, the norfluoxetine level was 84 ng/mL (Cop
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or tranylcy
restlessness (42%), mental status changes (42%), myoclonus (33%), diarrhea (33%), and blood pressur
one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, anticonvulsants, an
adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy (Klin
insomnia, and unsteady gait were reported on the second day. Thioridazine and tryptophan were added 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
e)  Two cases suggestive of an interaction between fluoxetine and selegiline were reported (Suchowersk
episode of mania being observed approximately one month after adding selegiline to fluoxetine therapy. 
drugs were discontinued, and no further details were provided. The second case involved diaphoresis, va
occurred in close temporal relationship to adding fluoxetine and selegiline. Both drugs were discontinued
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.GJ   Phenindione 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
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SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.GK   Phenprocoumon 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  
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3.5.1.GL   Phenylalanine 

1)  Interaction Effect: increased incidence of tardive dyskinesia 
2)  Summary: Taking phenylalanine concomitantly with certain neuroleptic drugs may exacerbate tardive dysk
phenylalanine metabolism in certain patients may lead to phenylalanine accumulation in the brain and in turn
amino acids. This may interfere with the synthesis of catecholamines (Gardos et al, 1992a). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Caution is advised if phenylalanine is administered with a neuroleptic agent. Monito
dyskinesia. 
7)  Probable Mechanism: reduced brain availability of other large neutral amino acids and interference with ca
8)  Literature Reports 

a)  Phenylalanine tended to increase the incidence of tardive dyskinesia in patients taking neuroleptics in
studied: (1) patients with unipolar depression with tardive dyskinesia (n=11), (2) patients with no tardive d
greater than or equal to 100 milligrams (mg) of a chlorpromazine equivalent for at least 3 months (n=10),
previously exposed to a neuroleptic drug (n=10). Neuroleptic agents were taken during the study by 6 pa
Patients received powdered phenylalanine 100 mg/kilogram dissolved in orange juice after an overnight 
phenylalanine administration and 2 hours after administration. Three patients in group 1 (with tardive dys
phenylalanine plasma levels, this group as a whole had higher (though nonsignificant) mean phenylalani
dyskinesia score (measured using the Abnormal Involuntary Movements Scale (AIMS)) nonsignificantly i
level and postloading AIMS scores were significantly positively correlated in group 1 (rs=0.347, p less tha
p less than 0.05). Postloading phenylalanine level and baseline AIMS scores demonstrated a trend towa
correlation coefficient 0.679, p less than 0.05). In all patients, phenylalanine loading increased plasma ph
plasma tyrosine increased 2.5 times as a result of conversion of phenylalanine to tyrosine. Plasma levels
tryptophan decreased slightly (Gardos et al, 1992).  

 
3.5.1.GM   Phenylbutazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.GN   Phenytoin 

1)  Interaction Effect: an increased risk of phenytoin toxicity (ataxia, hyperreflexia, nystagmus, tremor) 
2)  Summary: Several case reports indicate that concurrent use of fluoxetine and phenytoin can result in sign
leading to toxicity (FDA, 1994a; Jalil, 1992a; Woods et al, 1994). Alternatively, patients who are stabilized on 
experience subtherapeutic concentrations of phenytoin and loss of seizure control when fluoxetine is disconti
vitro study, the inhibitory effects of fluoxetine on cytochrome P450 2C9 were evaluated using p-hydroxylation 
reflecting CYP2C9 activity. In vivo, p-hydroxylation of phenytoin depends on the formation of 5-(p-hydroxy-ph
specifically the R-component of the racemic fluoxetine mixture, impaired the formation of HPPH, which can le
levels (Schmider et al, 1997). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Monitor phenytoin serum levels with the addition of fluoxetine and periodically there
may be required with concomitant therapy. Serum levels of phenytoin should be monitored following the disco
the long half-life of fluoxetine, decreases in phenytoin levels may not be clinically significant for a few weeks. 
7)  Probable Mechanism: decreased phenytoin metabolism 
8)  Literature Reports 

a)  Twenty-three reported cases of fluoxetine-phenytoin interactions have resulted in large increases in s
phenytoin toxicity. On the average, the adverse effects began within two weeks after fluoxetine was adde
increase in plasma levels in nine evaluable cases was 161% (range 75 to 309%) and the maximum phen
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ranged from 22 to 53.5 mcg/mL (therapeutic level, 10 to 20 mcg/mL) (FDA, 1994).  
b)  An 84-year-old woman was stabilized on phenytoin 300 mg daily. After two months of treatment, fluox
increased to 40 mg daily after 10 days (Jalil, 1992). Within five days of starting fluoxetine, she developed
status; her phenytoin serum level had increased from 15 to 35 mcg/mL. Both phenytoin and fluoxetine we
symptoms of toxicity abated. Four weeks later she was rechallenged with the same dose of fluoxetine wi
c)  In another case, a 57-year-old woman who had been stabilized on phenytoin 400 mg daily for a year 
20 mg daily (Jalil, 1992). Ten days later she developed vomiting, vertigo, trunk ataxia, limb dysmetria, an
serum level was 47 mcg/mL. Fluoxetine was discontinued and all signs and symptoms of toxicity disappe
post-fluoxetine, the phenytoin serum level was 20 mcg/mL.  
d)  A 42-year-old male with a history of grand mal seizures and aggressive behavior was receiving pheny
daily without resolution of his problems. His phenytoin level was 2.0 ng/mL and his dose was subsequen
daily was added for aggression, and the patient experienced resolution of his behavioral problems and a
level ranged between 10.9 ng/mL and 15.7 ng/mL during fluoxetine therapy. However, the patient discon
experienced a recurrence of problems. Phenytoin concentration was measured at 6.6 ng/mL six weeks a
change in his phenytoin dose. This case report illustrates the need for close monitoring of phenytoin leve
since subtherapeutic levels of phenytoin may result if doses of phenytoin are not readjusted following the
1999).  

 
3.5.1.GO   Pimozide 

1)  Interaction Effect: bradycardia, somnolence, and potentially increased risk of cardiotoxicity (QT prolongati
2)  Summary: One case of bradycardia and somnolence resulting from concomitant fluoxetine and pimozide t
Although a specific interaction study has not been conducted with these agents, due to the potential for additi
of fluoxetine and pimozide is contraindicated (Prod Info PROZAC(R) oral capsule, oral pulvule, oral solution, 
3)  Severity: contraindicated 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Due to the possibility of additive effects on the QT interval, the concurrent administr
contraindicated. 
7)  Probable Mechanism: additive effects on QT prolongation 
8)  Literature Reports 

a)  One case has been reported in which concurrent use of pimozide 5 mg daily and fluoxetine 20 mg da
bradycardia and somnolence. The pulse rate gradually returned to normal after discontinuation of pimozi
a higher fluoxetine dose also resulted in bradycardia (Ahmed et al, 1993). 

 
3.5.1.GP   Pirazolac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.GQ   Pirmenol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Prod Info Quinaglute Dura-tabs(R), 1999). Fluoxetine has dem
(Prod Info Prozac(R), 2001z). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class Ia antiarrhythmic agents and agents that pro
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.GR   Piroxicam 
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1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.GS   Pirprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.GT   Prajmaline 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Prod Info Quinaglute Dura-tabs(R), 1999). Fluoxetine has dem
(Prod Info Prozac(R), 2001z). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class Ia antiarrhythmic agents and agents that pro
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.GU   Probucol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Fluoxetine and probucol have been shown to prolong the QTc interval at the recommended the
Gohn & Simmons, 1992; Prod Info Lorelco(R), 1991). Even though no formal drug interaction studies have be
prolong the QTc interval is not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and probucol is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.GV   Procainamide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Prod Info Quinaglute Dura-tabs(R), 1999). Fluoxetine has dem
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(Prod Info Prozac(R), 2001z). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class Ia antiarrhythmic agents and agents that pro
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.GW   Procarbazine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase (M
serotonin syndrome, a hyperserotonergic state characterized by symptoms such as restlessness, myoclonus
diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1
1993a; Feighner et al, 1990a; Kline et al, 1989a; Suchowersky & de Vries, 1990a). Concomitant use is contra
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: established 
6)  Clinical Management: Concurrent use of fluoxetine and procarbazine is contraindicated. Wait at least two 
initiating fluoxetine therapy. In addition, wait at least five weeks after discontinuing fluoxetine before initiating 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome (Sternbach, 1991a). Serotonin syndrome is a condition of serotonergic hyperstimulation and m
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991a). If the syndrome is no
result.  
b)  It has been suggested that fluoxetine therapy be discontinued for at least five weeks before beginning
28-year old woman discontinued fluoxetine for six weeks before starting therapy with tranylcypromine. O
fever, paresthesias, confusion, abdominal cramping, and various other CNS symptoms. Upon discontinu
began to resolve. Blood samples taken three days after discontinuation of tranylcypromine revealed no p
level was 84 ng/mL (Coplan & Gorman, 1993).  
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or tranylcy
restlessness (42%), mental status changes (42%), myoclonus (33%), diarrhea (33%), and blood pressur
one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, anticonvulsants, an
adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy (Klin
insomnia, and unsteady gait were reported on the second day. Thioridazine and tryptophan were added 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
e)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
episode of mania being observed approximately one month after adding selegiline to fluoxetine therapy. 
drugs were discontinued, and no further details were provided. The second case involved diaphoresis, va
occurred in close temporal relationship to adding fluoxetine and selegiline. Both drugs were discontinued
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.GX   Prochlorperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Although citing no data, the manufacturers of some phenothiazines state that concomitant use 
not recommended. Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info
2002; Prod Info Thorazine(R), 2002) . Other phenothiazines may have similar effects, though no reports are a
the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and a phenothiazine is not recommende
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.GY   Propafenone 

1)  Interaction Effect: increased serum propafenone concentrations and an increased risk of cardiotoxicity (QT
arrest) 
2)  Summary: Propafenone has been shown to prolong the QTc interval (Larochelle et al, 1984). Fluoxetine h
recommended therapeutic dose (Prod Info Prozac(R), 2001e). Even though no formal drug interaction studies
known to prolong the QT interval are used concomitantly. In addition, fluoxetine may inhibit cytochrome P450
propafenone (Cai et al, 1999a). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Caution is advised if fluoxetine and propafenone are used concomitantly. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated propafenone metabolism; theoretical a
8)  Literature Reports 
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a)  The metabolism of propafenone enantiomers was altered after fluoxetine treatment in 9 healthy Chine
CYP2D6 metabolizers. Subjects received a single oral dose of propafenone 400 mg both before and afte
clearance of both S- and P- enantiomers of propafenone decreased from approximately 75 L/hr to 50 L/h
Compared to baseline, the elimination half life, peak concentration, and area under the curve for both en
significantly increased (Cai et al, 1999).  

 
3.5.1.GZ   Propranolol 

1)  Interaction Effect: an increased risk of complete heart block 
2)  Summary: Metabolism of propranolol occurs in the liver and is thought to involve cytochrome P450IID6 (C
CYP2D6 (DeVane, 1994a). It is theoretically possible that coadministered fluoxetine could inhibit propranolol 
concentrations of this beta blocker and possible toxicity. One case report describes a man who developed co
was added to propranolol therapy (Drake & Gordon, 1994a). 
3)  Severity: minor 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Fluoxetine should be prescribed cautiously to patients on propranolol therapy. A ba
prior to the initiation of fluoxetine. 
7)  Probable Mechanism: impaired atrioventricular conduction 
8)  Literature Reports 

a)  A 53-year-old male experienced a loss of consciousness two weeks after fluoxetine 20 mg daily was 
included propranolol 40 mg twice daily for anxiety. He had no previous cardiac history. An electrocardiog
fluoxetine and propranolol were both discontinued. Two days later, the patient reverted to sinus rhythm w
heart block was attributed to the fluoxetine-propranolol combination, since sinus rhythm returned two day
patient had no previous complications from propranolol therapy. Because 5-hydroxytryptamine (5-HT) re
fluoxetine may have potentiated the action of 5-HT, causing impaired atrioventricular conduction (Drake &

 
3.5.1.HA   Propyphenazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.HB   Proquazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 
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3.5.1.HC   Quetiapine 
1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose (
formal drug interaction studies have been done, the coadministration of antipsychotics and other drugs known
fluoxetine, is not recommended. Several antipsychotic agents have demonstrated QT prolongation including a
quetiapine (Owens, 2001b), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), and zotepine (Swe
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and antipsychotics is not recommended
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.HD   Quinidine 

1)  Interaction Effect: an increased risk of fluoxetine and quinidine toxicity and an increased risk of cardiotoxic
cardiac arrest) 
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
drugs known to prolong the QTc interval is not recommended (Prod Info Quinaglute Dura-tabs(R), 1999a). Fl
therapeutic doses (Prod Info Prozac(R), 2001af). In addition, quinidine inhibits CYP2D6 which may reduce flu
1993b) and fluoxetine inhibits CYP3A4, which may reduce quinidine metabolism (Nemeroff et al, 1996). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of Class Ia antiarrhythmic agents, such as quinidine, 
fluoxetine, is not recommended. 
7)  Probable Mechanism: altered fluoxetine or quinidine metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  In vitro studies found that quinidine, a potent inhibitor of CYP2D6, inhibited fluoxetine N-demethylatio
indicating that fluoxetine is, in part, metabolized by CYP2D6, this study showed that much of fluoxetine m

 
3.5.1.HE   Rasagiline 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with selective serotonin reuptake inhibitors, in
the selective MAO-B inhibitor selegiline, has been reported to cause serious, sometimes fatal reactions. Sign
myoclonus, autonomic instability with rapid vital sign fluctuations, and mental status changes progressing to e
reactions have been reported with serotonin-norepinephrine reuptake inhibitors (SNRIs) and non-selective MA
not allow concomitant use of fluoxetine; the combination of rasagiline and fluoxetine should be avoided. Wait 
before initiating fluoxetine therapy. Wait at least five weeks or more, especially if fluoxetine has been used ch
fluoxetine before initiating therapy with rasagiline (Prod Info AZILECT(R) oral tablets, 2006). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluoxetine and rasagiline should be avoided. Wait at least two we
fluoxetine therapy. Wait at least five weeks or more, especially if fluoxetine has been used chronically and/or 
before initiating therapy with rasagiline. 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome (Sternbach, 1991l). Serotonin syndrome is a condition of serotonergic hyperstimulation and m
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991l). If the syndrome is no
result. 

 
3.5.1.HF   Reviparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
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protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.HG   Risperidone 

1)  Interaction Effect: increased plasma concentrations of risperidone 
2)  Summary: Concomitant use of fluoxetine (CYP2D6 inhibitor) and risperidone (CYP2D6 substrate) has res
concentrations and an increased risk of risperidone adverse effects such as serotonin syndrome, QT prolong
mechanism of action is inhibition of CYP2D6-mediated metabolism of risperidone by fluoxetine. One study de
patients treated concurrently with fluoxetine and risperidone (Prod Info RISPERDAL(R) oral tablets, oral solut
al, 2002). Monitoring the patient for increased risperidone plasma levels side effects may be necessary (Spin
reevaluated if fluoxetine is initiated or discontinued (Prod Info RISPERDAL(R) oral tablets, oral solution, orally
2002a). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: Concomitant use of fluoxetine and risperidone has resulted in increased risperidone
risperidone side effects (Prod Info RISPERDAL(R) oral tablets, oral solution, orally disintegrating tablets, 200
plasma risperidone levels and side effects (serotonin syndrome, extrapyramidal symptoms, and cardiotoxicity
risperidone (Spina et al, 2002). Reevaluate the dose of risperidone when concomitant fluoxetine is initiated or
tablets, oral solution, orally disintegrating tablets, 2008). 
7)  Probable Mechanism: inhibition of CYP2D6-mediated metabolism of risperidone 
8)  Literature Reports 

a)  Fluoxetine (a CYP2D6 inhibitor) 20 mg/day has been shown to increase the plasma concentration of 
fold. Fluoxetine did not affect the concentration of 9-hydroxyrisperidone. The dosage of risperidone shou
discontinued (Prod Info RISPERDAL(R) oral tablets, oral solution, orally disintegrating tablets, 2008). 
b)  Fluoxetine, an inhibitor of cytochrome CYP2D6, may impair the elimination of risperidone, primarily by
hydroxylation and, to a lesser extent, by simultaneously affecting the further metabolism of 9-hydroxyrisp
risperidone biotransformation. In an open, 4-week, pharmacokinetic study including 9 patients with schizo
type, risperidone concentrations increased when fluoxetine was coadministered with risperidone. Patient
to 6 mg/day for at least four weeks and received adjunctive fluoxetine therapy 20 mg/day for the manage
risperidone concentrations increased from 12 ng/mL at baseline to 49 nanograms (ng)/mL (p less than 0
at week 4. Plasma concentrations of 9-hydroxyrisperidone (9-OH-risperidone) showed no significant incr
weeks of concurrent therapy, the active moiety (risperidone plus 9-OH-risperidone) was increased by 75%
compared with baseline. The mean plasma risperidone to 9-OH-risperidone ratio also increased significa
symptoms during week 2 of concomitant therapy and were treated with anticholinergic medication. The a
risperidone levels may be warranted in patients receiving concomitant fluoxetine and risperidone treatme

 
3.5.1.HH   Ritonavir 

1)  Interaction Effect: reduced olanzapine effectiveness 
2)  Summary: An open-label study involving 14 healthy volunteers revealed a significant alteration in pharmac
exposure of olanzapine when administered in the presence of ritonavir. Baseline blood samples were drawn p
10 mg tablet. Venous blood samples were then obtained at specified times. After a 14-day washout period, su
then 400 mg BID for 4 days, then 500 mg BID for 4 days. Blood samples were again drawn at specified times
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were as follows: Statistically significant reductions in the mean olanzapine area under the plasma concentrati
235 (ng)hr/mL) (p less than 0.001); the half-life by 50% (from 32 hr to 16 hr) (p less than 0.00001) and the pe
to 9 ng/mL) (p less than 0.002). The oral clearance of olanzapine increased by 115% (from 20 L/hr to 43 L/hr
usually well-tolerated and a clear relationship between plasma concentrations and toxicity has not been defin
needs further study (Penzak et al, 2002). 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Monitor patients for olanzapine efficacy. Doses of olanzapine may need to be adjus
Patients stabilized on olanzapine and ritonavir, who have their ritonavir discontinued, should have be monitor
increased systemic exposure to olanzapine. 
7)  Probable Mechanism: induction or CYP1A2- and glucuronosyl transferase-mediated metabolism of olanza

 
3.5.1.HI   Ritonavir 

1)  Interaction Effect: alterations in cardiac and/or neurologic function 
2)  Summary: Coadministration of fluoxetine 30 mg twice daily for eight days and ritonavir 600 mg as a single
in the area under the concentration-time curve (AUC) of ritonavir but no changes in the ritonavir maximum co
experience has revealed reports of cardiac and neurologic events when ritonavir and fluoxetine have been co
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: established 
6)  Clinical Management: Monitor the patient for changes in cardiac and/or neurologic function. 
7)  Probable Mechanism: unknown 

 
3.5.1.HJ   Rizatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following concom
1 (5HT-1) agonist, and a serotonin specific reuptake inhibitor (SSRI) (Prod Info Imitrex(R), 1998). Because riz
similar interaction between SSRIs and rizatriptan may occur (Prod Info Maxalt(R), 1998a). Concurrent use of 
syndrome which may be life-threatening. Symptoms of serotonin syndrome may include restlessness, halluci
rapid changes in blood pressure, increased body temperature, overreactive reflexes, nausea, vomiting, and d
may be commonly used intermittently and that either the triptan or the SSRI may be prescribed by a different 
syndrome with patients who are prescribed this combination and monitor them closely for symptoms of seroto
Administration, 2006). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as rizatriptan, and an SSRI may result in a life-th
Be aware that triptans may be commonly used intermittently and that either the triptan or the SSRI may be pr
are used together, discuss the risks of serotonin syndrome with the patient and monitor closely for symptoms
hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Twelve healthy volunteers received paroxetine 20 mg daily for two weeks and a single dose of rizatrip
were not altered by the administration of paroxetine (Prod Info Maxalt(R), 1998).  

 
3.5.1.HK   Rofecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.HL   Selegiline 
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1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and selegiline may result in CN
hyperserotonergic state characterized by symptoms such as restlessness, myoclonus, changes in mental sta
tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1999g; Sternbach, 1991m; C
Kline et al, 1989k; Suchowersky & de Vries, 1990k). Concomitant use is contraindicated. A minimum of 14 da
before initiating therapy with fluoxetine. At least five weeks should elapse after discontinuing fluoxetine prior t
EMSAM(R) transdermal patch, 2006). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of fluoxetine and selegiline is contraindicated. Wait at least two wee
fluoxetine therapy. In addition, wait at least five weeks after discontinuing fluoxetine before initiating therapy w
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome (Sternbach, 1991l). Serotonin syndrome is a condition of serotonergic hyperstimulation and m
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991l). If the syndrome is no
result.  
b)  It has been suggested that fluoxetine therapy be discontinued for five weeks before beginning therapy
one case report describes a 28-year old woman who had discontinued a 2-year fluoxetine regimen for six
tranylcypromine. Over the next few days the patient developed fever, paresthesias, confusion, abdomina
Upon discontinuation of tranylcypromine, the patient's symptoms began to resolve. Blood samples taken
tranylcypromine revealed no presence of fluoxetine; however, the norfluoxetine level was 84 ng/mL (Cop
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or tranylcy
restlessness (42%), mental status changes (42%), myoclonus (33%), diarrhea (33%), and blood pressur
one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, anticonvulsants, an
adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy (Klin
insomnia, and unsteady gait were reported on the second day. Thioridazine and tryptophan were added 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
e)  Two cases suggestive of an interaction between fluoxetine and selegiline were reported (Suchowersk
episode of mania being observed approximately one month after adding selegiline to fluoxetine therapy. 
drugs were discontinued, and no further details were provided. The second case involved diaphoresis, va
occurred in close temporal relationship to adding fluoxetine and selegiline. Both drugs were discontinued
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.HM   Sematilide 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Allen et al, 2002; Prod Info Tikosyn(TM) dofetilide capsules, 19
been shown to prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that pro
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.HN   Sertindole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose (
formal drug interaction studies have been done, the coadministration of antipsychotics and other drugs known
fluoxetine, is not recommended. Several antipsychotic agents have demonstrated QT prolongation including a
quetiapine (Owens, 2001b), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), and zotepine (Swe
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and antipsychotics is not recommended
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.HO   Sibrafiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
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5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
7)  Probable Mechanism: unknown 

 
3.5.1.HP   Sibutramine 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, ment
2)  Summary: Sibutramine inhibits the reuptake of norepinephrine, dopamine, and serotonin. In addition, the t
M2, also inhibit the reuptake of these neurotransmitters. A hyperserotonergic state, termed serotonin syndrom
concurrently with a selective serotonin reuptake inhibitor. Coadministration of sibutramine and selective serot
(Prod Info Meridia(R), 1997). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Sibutramine should not be administered with serotonergic agents, including selectiv
increased risk of serotonin syndrome. 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 
8)  Literature Reports 

a)  Serotonin syndrome is a condition of serotonergic hyperstimulation and manifests as restlessness, m
hyperreflexia, diaphoresis, shivering, and tremor. If the syndrome is not recognized and correctly treated

 
3.5.1.HQ   Sotalol 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Allen et al, 2002; Prod Info Tikosyn(TM) dofetilide capsules, 19
been shown to prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that pro
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.HR   Spiramycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Spiramycin and fluoxetine have been shown to prolong the QTc interval at the recommended th
Stramba-Badiale et al, 1997). Even though no formal drug interaction studies have been done, the coadminis
interval is not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of spiramycin and fluoxetine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.HS   St John's Wort 

1)  Interaction Effect: reduced olanzapine efficacy 
2)  Summary: This interaction is based on in vitro information that St. John's Wort induced CYP1A2 enzymes
reduced blood theophylline concentrations and loss of efficacy (Nebel et al, 1999). Since olanzapine is metab
olanzapine may be similarly affected. If St. John's Wort and olanzapine are taken together, their dosages sho
that increased dosages of olanzapine may be required. Discontinuation of St. John's Wort should be done ca
increase and dose reduction may be required. 
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Avoid concomitant use of olanzapine with St. John's Wort. If patients elect to remain
consistent dosing. Olanzapine dosage may need to be increased. Patients should not discontinue St. John's W
downward adjustments in olanzapine dose may be necessary as well as monitoring for increased side effects
constipation, dry mouth, asthenia). 
7)  Probable Mechanism: induction of cytochrome P450 1A2 enzymes by St. John's Wort 

 
3.5.1.HT   St John's Wort 

1)  Interaction Effect: an increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, ment
2)  Summary: Case reports describe the onset of serotonin syndrome-like symptoms, mania, and hypomania 
sertraline, fluoxetine, and paroxetine therapy (Spinella & Eaton, 2002c; Barbanel et al, 2000a; Waksman et a
a syndrome resembling sedative/hypnotic intoxication after adding St. John's Wort to paroxetine therapy (Gor
serotonin reuptake and may have mild monoamine oxidase inhibitory activity (Singer et al, 1999; Thiede & W
serotonin reuptake inhibitors may result in serotonin syndrome. 
3)  Severity: major 
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4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Patients should be advised to wait two weeks after stopping St. John's Wort before 
therapy. If a patient plans to replace selective serotonin reuptake inhibitor (SSRI) therapy with St. John's Wor
taken into consideration, waiting at least 5 half-lives for the SSRI to be metabolized out of the body. 
7)  Probable Mechanism: additive serotonergic effect 
8)  Literature Reports 

a)  Five cases have been reported of serotonin syndrome in the elderly after combining prescription antid
developed dizziness, nausea, vomiting and a headache 4 days after starting St. John's Wort 300 milligra
sertraline 50 mg daily. Her symptoms resolved 2 to 3 days after stopping all medications. Case 2 develop
after starting St. John's Wort 300 mg twice daily combined with sertraline 75 mg daily. His symptoms res
medications, and he resumed sertraline use without complications. The third case developed nausea, vo
starting St. John's Wort 300 mg twice daily combined with sertraline 50 mg daily. His symptoms improved
and taking cyproheptadine 4 mg three times daily. Case 4 developed nausea, anxiety, restless, and irrita
three times daily combined with sertraline 50 mg daily. Cyproheptadine 4 mg twice daily was administere
1 week after stopping the medication. Cases 1 through 4 resumed their prescriptive sertraline after symp
Case 5 developed nausea, vomiting and restlessness 3 days after starting St. John's Wort 300 mg three 
twice daily. She continued to take St. John's Wort but discontinued the nefazodone and over 1 week her 
therapy with nefazodone, but continued therapy with St. John's Wort and mild to moderate symptoms of 
1999).  
b)  A 50-year-old female taking St. John's Wort 600 mg daily experienced symptoms of sedative intoxica
paroxetine 20 mg. She was incoherent, groggy, slow-moving, and complained of nausea and weakness. 
receiving paroxetine 40 mg daily for eight months without adverse effects. After a night of sleep, she retu
1998).  
c)  A 61-year-old female experienced restlessness and involuntary movements of her extremities after be
after discontinuing St. John's Wort 600 mg daily. The patient reported agitation and akathisia 8 hours afte
presented with diaphoresis and involuntary movement of all extremities with hyperreflexia and rigidity. Bl
normal. After admission, blood pressure increased to 200/116 mmHg and heart rate increased to 145 be
212 units/liter (U/L) initially to 1024 U/L. The patient was managed with supportive care and lorazepam a
2000).  
d)  A 28-year-old male developed a manic syndrome following comedication with St. John's Wort and se
replacement therapy following bilateral orchidectomy 2 years earlier, but testosterone levels were subthe
50 milligrams daily for depression following a 2 week trial of St. John's Wort per patient preference (dose
patient was instructed to discontinue St. John'sWort, but continued it despite this advice. The patient exp
physician, believing that he did not need further treatment. Over 2 months, the patient had elated mood, 
could not afford, and was ultimately arrested for stealing fuel for the car. On arrest, he was referred to ps
disinhibition. He was observed to be over-aroused, distractible, have flight of ideas, and grandiose delus
The authors state the possibility of the manic state resulting from sertraline therapy alone, and that St. Jo
result of monoamine oxidase inhibition. Since the patient's testosterone level was subnormal, the possibi
considered low. However, the patient had elevated gonadotropin levels (luteinizing hormone and follicle-
predisposed the patient to mania (Barbanel et al, 2000).  
e)  A 42-year-old female experienced symptoms consistent with a mixed hypomanic episode following co
biloba, and St. John's Wort. The symptoms resolved following discontinuation of Ginkgo and St. John's W
depression following a mild traumatic brain injury with fluoxetine 20 milligrams (mg) twice daily and busp
presentation, buspirone was increased to 20 mg twice daily for persistent anxiety and the patient began t
Wort in unspecified doses. Melatonin was considered unlikely to have contributed to her symptoms. Gink
possible contributors since they may potentiate antidepressants, and considering the temporal relationsh
symptoms and discontinuation of the herbs and resolution of symptoms. However, the brain injury was co
Eaton, 2002b).  

 
3.5.1.HU   Sulfamethoxazole 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Cotrimoxazole and fluoxetine have been shown to prolong the QTc interval at the recommende
2001ah; Lopez et al, 1987). Even though no formal drug interaction studies have been done, the coadministra
is not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of cotrimoxazole and fluoxetine is not recommended
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.HV   Sulfinpyrazone 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
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4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
7)  Probable Mechanism: unknown 

 
3.5.1.HW   Sulindac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.HX   Sulodexide 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
7)  Probable Mechanism: unknown 

 
3.5.1.HY   Sultopride 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose (
formal drug interaction studies have been done, the coadministration of antipsychotics and other drugs known
fluoxetine, is not recommended. Several antipsychotic agents have demonstrated QT prolongation including a
quetiapine (Owens, 2001b), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), and zotepine (Swe
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and antipsychotics is not recommended
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.HZ   Sumatriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: There have been case reports of weakness, hyperreflexia, and incoordination following concom
reuptake inhibitor (SSRI) (Prod Info Imitrex(R), 2002). Concurrent use of a triptan and an SSRI may result in s
threatening. Symptoms of serotonin syndrome may include restlessness, hallucinations, loss of coordination, 
increased body temperature, overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be awa
intermittently and that either the triptan or the SSRI may be prescribed by a different physician. Discuss the ri
prescribed this combination and monitor them closely for symptoms of serotonin syndrome (US Food and Dru
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Coadministration of a triptan, such as sumatriptan, and an SSRI, such as fluoxetine
serotonin syndrome. Be aware that triptans may be commonly used intermittently and that either the triptan o
physician. If these agents are used together, discuss the risks of serotonin syndrome with the patient and mo
(restlessness, hyperthermia, hyperreflexia, incoordination). 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation 

Page 112 of 141MICROMEDEX® Healthcare Series : Document

7/1/2009http://www.thomsonhc.com/hcs/librarian/PFDefaultActionId/pf.PrintReady
Exhibit E.33, page 112

Case 3:09-cv-00080-TMB     Document 78-37      Filed 03/24/2010     Page 112 of 144



8)  Literature Reports 
a)  In the Canadian post-marketing surveillance program of fluoxetine, six cases of suspected drug intera
these cases, two are strongly suggestive of a drug interaction. Patients demonstrated symptoms consiste
1997).  

 
3.5.1.IA   Suprofen 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.IB   Tamoxifen 

1)  Interaction Effect: decreased tamoxifen efficacy 
2)  Summary: A retrospective analysis revealed a 1.9-fold higher breast cancer recurrence rate in patients rec
tamoxifen than those receiving tamoxifen alone (Aubert, Stanek, and Yao, 2009). Coadministration of tamoxif
fluoxetine, may inhibit the CYP2D6-mediated metabolism of tamoxifen to the active metabolite, endoxifen. Mo
concomitantly with tamoxifen closely for loss of tamoxifen efficacy. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of fluoxetine and tamoxifen may result in decreased concentration
thereby decreasing tamoxifen efficacy. If administered concurrently, monitor closely for decreased tamoxifen 
7)  Probable Mechanism: inhibition of CYP2D6-mediated tamoxifen metabolism to endoxifen (active metaboli
8)  Literature Reports 

a)  A retrospective analysis of breast cancer patients revealed a 1.9-fold higher 2-year recurrence rate of
therapy with tamoxifen and a CYP2D6 inhibitor compared with those receiving tamoxifen therapy alone. 
1928 patients who were new to tamoxifen therapy in a 30-month period and who had follow-up data for a
Among these patients, 353 (median age, 53 years) received tamoxifen concurrently with a CYP2D6 inhib
tamoxifen alone. Disease recurrence was identified by diagnosis and insurance billing codes for mastect
radiation therapy, occurring at least 6 months after initiation of tamoxifen therapy. The 2-year breast canc
receiving concomitant tamoxifen and CYP2D6 inhibitor therapy compared with 7.5% in women receiving 
hazard ratio, 1.92). Intervention procedures in the tamoxifen/CYP2D6 inhibitor group to treat breast canc
(36%), and radiation therapy (47%); corresponding intervention rates in the tamoxifen only group were 52
and Yao, 2009). 

 
3.5.1.IC   Tamsulosin 

1)  Interaction Effect: an increase in tamsulosin plasma exposure 
2)  Summary: In vitro data have shown that tamsulosin is primarily metabolized by CYP2D6 and CYP3A4 hep
a mild inhibitor of CYP450 enzymes, resulted in moderate increases in tamsulosin plasma exposure. Althoug
conducted with moderate or strong CYP2D6 inhibitors, such as fluoxetine, use caution if these agents are coa
tamsulosin doses exceeding 0.4 mg (Prod Info FLOMAX(R) oral capsules, 2007). Patients should be monitor
as postural hypotension, dizziness, and syncope. 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Due to the potential for increased tamsulosin plasma exposures, use caution when 
fluoxetine, are coadministered with tamsulosin, particularly at tamsulosin doses higher than 0.4 mg (Prod Info
patients for increased tamsulosin adverse effects (postural hypotension, dizziness, and episodes of syncope)
7)  Probable Mechanism: potential inhibition of CYP2D6-mediated tamsulosin metabolism 

 
3.5.1.ID   Tapentadol 

1)  Interaction Effect: increased risk of serotonin syndrome (hypertension, hyperthermia, myoclonus, mental s
2)  Summary: Concurrent use of tapentadol and a selective serotonin reuptake inhibitor (SSRI) may result in s
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threatening. Symptoms of serotonin syndrome may include restlessness, hallucinations, loss of coordination, 
increased body temperature, overreactive reflexes, nausea, vomiting, and diarrhea (Prod Info tapentadol imm
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tapentadol and an SSRI may result in a life-threatening conditio
used together, monitor the patient closely for symptoms of serotonin syndrome (restlessness, hyperthermia, h
treatment initiation and dose increases (Prod Info tapentadol immediate release oral tablets, 2008). 
7)  Probable Mechanism: additive serotonergic effect 

 
3.5.1.IE   Tedisamil 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, the coadministration of Class 
prolong the QTc interval is not recommended (Allen et al, 2002; Prod Info Tikosyn(TM) dofetilide capsules, 19
been shown to prolong the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2001a). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of class III antiarrhythmic agents and agents that pro
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.IF   Telithromycin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, telithromycin should be coadm
also known to prolong the QTc interval, including fluoxetine (Owens, 2001d; Prod Info Prozac(R), 2001o). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of telithromycin with other agents that can prolong th
recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.IG   Tenidap 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.IH   Tenoxicam 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
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hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.II   Terfenadine 

1)  Interaction Effect: cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest) 
2)  Summary: Although 2 cases have been reported in which concomitant terfenadine and fluoxetine resulted
heart disease, a study of 12 healthy males demonstrated no significant pharmacokinetic or pharmacodynamic
(Swims, 1993a; Marchiando & Cook, 1995a; Bergstrom et al, 1997a). Terfenadine and fluoxetine have been r
doses. The administration of terfenadine with any other medication that may prolong the QT interval is contra
3)  Severity: contraindicated 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: The concomitant administration of fluoxetine and terfenadine is contraindicated. 
7)  Probable Mechanism: decreased terfenadine metabolism 
8)  Literature Reports 

a)  In a study of 12 healthy male volunteers, fluoxetine did not inhibit the metabolism of terfenadine. Fluo
Terfenadine 60 mg was given alone and after eight days of the nine-day fluoxetine regimen. A high dose
interaction rigorously. Subject were monitored for changes in terfenadine pharmacokinetics and adverse 
slight decrease in terfenadine plasma concentration. In addition, the area under the plasma concentratio
decreased by fluoxetine. No change in blood pressure, heart rate, or cardiac electrographic tracings (EK
dizziness after taking terfenadine alone and one subject had an abnormal EKG at baseline and during al
1997).  
b)  A 39-year old woman experienced cardiac toxicity due to a possible interaction of terfenadine and fluo
patient's medications included acyclovir, beclomethasone, pseudoephedrine, and ibuprofen. During hosp
program, the patient was started on fluoxetine 40 mg daily, terfenadine 60 mg twice daily, and disulfiram 
patient underwent a routine electrocardiogram (ECG) study that revealed a prolonged QT interval of 550 
had no prior history of heart disease. Terfenadine was discontinued, and an ECG taken one week later r
c)  A case report describes a possible interaction with terfenadine and fluoxetine in a 41-year-old male w
beats, and shortness of breath a month after institution of fluoxetine 20 mg daily; he had no previous hist
fluoxetine, terfenadine 60 mg twice daily, ibuprofen 800 mg three times daily, misoprostol 100 mcg four t
dichloralphenazone 100 mg, isometheptene mucate 65 mg) as needed, and ranitidine 150 mg twice daily
frequent sinus tachycardia, three isolated atrial premature contractions, and three couplets. Terfenadine 
symptoms did not reoccur. Fluoxetine is a known enzyme inhibitor and may have inhibited terfenadine m
seen in this patient (Swims, 1993).  

 
3.5.1.IJ   Tetrabenazine 

1)  Interaction Effect: increased risk of QT interval prolongation, neuroleptic malignant syndrome, extrapyram
2)  Summary: Tetrabenazine causes a small increase in the correct QT interval. As the degree of prolongatio
torsade de pointes-type VT. The concomitant use of tetrabenazine with other drugs known for QT prolongatio
randomized, double-blind, placebo controlled crossover study of healthy subjects, the effect of a single 25 mg
interval was studied with moxifloxacin as a positive control. The 50 mg dose of tetrabenazine caused an appr
(Prod Info XENAZINE(R) oral tablets, 2008). In addition to QT prolongation, tetrabenazine may also cause ad
syndrome and extrapyramidal disorders, which may be exaggerated when coadministered with neuroleptic dr
oral tablets, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of tetrabenazine with olanzapine or other neuroleptic drugs may in
as QT interval prolongation and increased risk of torsade de pointes. Other adverse reactions, such as neuro
disorders may be enhanced when given with a dopamine agonist such as olanzapine (Prod Info XENAZINE(R
7)  Probable Mechanism: increased dopamine levels; additive effects on QT interval prolongation 

 
3.5.1.IK   Tetrabenazine 

1)  Interaction Effect: increased exposure to tetrabenazine 
2)  Summary: Caution should be used when administering a strong CYP2D6 inhibitor (eg, fluoxetine, paroxet
substrate), and the daily dose of tetrabenazine should be halved if fluoxetine and tetrabenazine are used con
tetrabenazine given after 10 days of daily administration of paroxetine 20 mg, an increase in tetrabenazine ex
When compared with tetrabenazine alone, coadministration with paroxetine caused an approximately 30% in
of the alpha-HTBZ metabolite of tetrabenazine. Subjects given paroxetine prior to tetrabenazine alone experi
increase in the AUC of the beta-HTBZ metabolite of tetrabenazine. The elimination half-life for both metabolit
tetrabenazine was coadministered with paroxetine (Prod Info XENAZINE(R) oral tablets, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
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6)  Clinical Management: Use caution when prescribing fluoxetine to patients who take tetrabenazine. Patient
tetrabenazine should have their daily dose of tetrabenazine decreased by half if coadministration with fluoxet
and tetrabenazine may cause elevated tetrabenazine levels. Monitor for increased tetrabenazine side effects 
depression, anxiety, akathisia, and nausea (Prod Info XENAZINE(R) oral tablets, 2008). 
7)  Probable Mechanism: inhibition of CYP2D6-mediated tetrabenazine metabolism by fluoxetine 

 
3.5.1.IL   Thioridazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Fluoxetine inhibits the metabolism of thioridazine through inhibition of CYP2D6. The resulting e
prolongation (Prod Info Mellaril(R), 2000). Fluoxetine has been shown to prolong the QTc interval at the recom
2001ae). Although citing no data, the manufacturer of thioridazine states that concomitant use with other drug
contraindicated (Prod Info Mellaril(R), 2000). 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and thioridazine is contraindicated. 
7)  Probable Mechanism: inhibition of cytochrome P450 2D6-mediated thioridazine metabolism; additive effec

 
3.5.1.IM   Tiaprofenic Acid 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.IN   Ticlopidine 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
7)  Probable Mechanism: unknown 

 
3.5.1.IO   Tinzaparin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
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warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.IP   Tipranavir 

1)  Interaction Effect: increased fluoxetine plasma concentrations 
2)  Summary: Although the drug interaction between fluoxetine and tipranavir/ritonavir has not been studied, c
tipranavir/ritonavir may result in increased fluoxetine plasma concentrations. Fluoxetine doses may need to b
initiated (Prod Info APTIVUS(R) oral capsules, solution, 2008). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent administration of fluoxetine and tipranavir/ritonavir may increase fluoxet
these agents are coadministered and consider adjusting the fluoxetine dose as needed upon initiation of tipra
capsules, solution, 2008). 
7)  Probable Mechanism: unknown 

 
3.5.1.IQ   Tirofiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
7)  Probable Mechanism: unknown 

 
3.5.1.IR   Tolmetin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
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Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.IS   Toloxatone 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase (M
serotonin syndrome, a hyperserotonergic state characterized by symptoms such as restlessness, myoclonus
diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1
1993c; Feighner et al, 1990c; Kline et al, 1989c; Suchowersky & de Vries, 1990c). As a reversible and selecti
not potentiate the effects of selective serotonin reuptake inhibitors to the same frequency, extent, and duratio
further studies confirm the safety and efficacy of this combined therapy, concomitant use is contraindicated. 
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluoxetine and toloxatone is contraindicated. Wait at least two we
initiating fluoxetine therapy. In addition, wait at least five weeks after discontinuing fluoxetine before initiating 
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome (Sternbach, 1991c). Serotonin syndrome is a condition of serotonergic hyperstimulation and m
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991c). If the syndrome is no
result.  
b)  It has been suggested that fluoxetine therapy be discontinued for at least five weeks before beginning
28-year old woman discontinued fluoxetine for six weeks before starting therapy with tranylcypromine. O
fever, paresthesias, confusion, abdominal cramping, and various other CNS symptoms. Upon discontinu
began to resolve. Blood samples taken three days after discontinuation of tranylcypromine revealed no p
level was 84 ng/mL (Coplan & Gorman, 1993b).  
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or tranylcy
restlessness (42%), mental status changes (42%), myoclonus (33%), diarrhea (33%), and blood pressur
one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, anticonvulsants, an
adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy (Klin
insomnia, and unsteady gait were reported on the second day. Thioridazine and tryptophan were added 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
e)  Two cases reports suggested a possible interaction between fluoxetine and selegiline (Suchowersky 
episode of mania being observed approximately one month after adding selegiline to fluoxetine therapy. 
drugs were discontinued, and no further details were provided. The second case involved diaphoresis, va
occurred in close temporal relationship to adding fluoxetine and selegiline. Both drugs were discontinued
Rechallenge with fluoxetine alone occurred without incident.  

 
3.5.1.IT   Tramadol 

1)  Interaction Effect: an increased risk of serotonin syndrome 
2)  Summary: Concurrent use of olanzapine with mirtazapine and tramadol in a 53-year-old male resulted in s
Fetchko, 2002). If olanzapine is used concomitantly with mirtazapine and/or tramadol, monitor closely for sym
syndrome can be life-threatening. If serotonin syndrome develops, discontinue the offending agents and prov
necessary (Boyer & Shannon, 2005). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: A case of serotonin syndrome was reported with coadministration of olanzapine, mi
2002). If 2 or more of these drugs are are used concomitantly, monitor closely for symptoms of serotonin synd
(including hyper-reflexia, tremor, muscle rigidity, clonus, peripheral hypertonicity, and shivering), autonomic h
diaphoresis, the presence of bowel sounds, and diarrhea), and mental status changes (including agitation and
threatening. If serotonin syndrome develops, discontinue the offending agents and provide supportive care an
Shannon, 2005). 
7)  Probable Mechanism: additive serotonergic pharmacologic effects 
8)  Literature Reports 

a)  A 53-year-old male on mirtazapine and tramadol experienced serotonin syndrome 8 days after olanza
mirtazapine 45 mg/day for depression and tramadol 150 mg/day for chronic back pain. Olanzapine 10 mg
was admitted 8 days later after being found by the police wandering the streets in inappropriate dress an
afebrile, tachycardic (120 bpm), and had flushing, twitching of his face, tremors, myoclonus, hyperreflexia
agitated. He spoke with a stutter. He had marked derailment, appeared perplexed, had prominent percep
hallucinations. The creatine phosphokinase was normal. All medications were discontinued and within 12
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Fetchko, 2002). 
 
3.5.1.IU   Tramadol 

1)  Interaction Effect: an increased risk of seizures and serotonin syndrome (hypertension, hyperthermia, myo
concentrations of tramadol and decreased concentrations of tramadol active metabolite, M1 
2)  Summary: Seizures and serotonin syndrome have been reported in patients using tramadol. Some medica
the seizure threshold. The risk of seizures and serotonin syndrome may be enhanced when fluoxetine and tra
(R), 2001). Fluoxetine is also an inhibitor of CYP2D6, and concomitant administration with tramadol may resu
decreases in active metabolite, M1, concentrations. This may cause an increase in side effects or a reduction
ULTRAM(R)ER extended-release oral tablets, 2005). 
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Caution should be used if tramadol is to be administered to patients receiving conco
combination, especially in patients with underlying conditions that might predispose to seizures. Observe the 
serotonin syndrome. Also, monitor patients for signs and symptoms of narcotic toxicity (extreme sedation, res
analgesic effect of tramadol. 
7)  Probable Mechanism: increased concentration of serotonin in the nervous system and periphery; inhibition
active metabolite by quinidine 
8)  Literature Reports 

a)  The combination of tramadol and fluoxetine may result in serotonin syndrome and mania. A 72-year-o
treated with fluoxetine for the past 10 years. She was prescribed tramadol 150 mg daily for articular pain
began to feel nervous, had a temperature of 37.2 C, piloerection, and muscular contractions. She discon
symptoms disappeared. She was still agitated, euphoric, hyperactive, had rapid speech, paranoid ideatio
hospitalized and haloperidol treatment was initiated, however, her symptoms continued. She was readm
olanzapine was initiated. Two weeks later she became euthymic and continued olanzapine therapy after 
for inducing mania and serotonergic syndrome when using tramadol combined with SSRIs must be cons

 
3.5.1.IV   Tranylcypromine 

1)  Interaction Effect: CNS toxicity or serotonin syndrome (hypertension, hyperthermia, myoclonus, mental sta
2)  Summary: Concurrent administration or overlapping therapy with fluoxetine and a monoamine oxidase (M
serotonin syndrome, a hyperserotonergic state characterized by symptoms such as restlessness, myoclonus
diaphoresis, shivering, and tremor. Serious, even fatal, reactions have been reported (Prod Info Prozac(R), 1
1993q; Feighner et al, 1990q; Kline et al, 1989q; Suchowersky & de Vries, 1990q; Sternbach, 1988a). Conco
3)  Severity: contraindicated 
4)  Onset: rapid 
5)  Substantiation: probable 
6)  Clinical Management: Concurrent use of fluoxetine and tranylcypromine is contraindicated. Wait at least tw
before initiating fluoxetine therapy. In addition, wait at least five weeks after discontinuing fluoxetine before in
7)  Probable Mechanism: inhibition of serotonin metabolism by monoamine oxidase 
8)  Literature Reports 

a)  Concomitant use of serotonin specific reuptake inhibitors and monoamine oxidase inhibitors can prod
syndrome (Sternbach, 1991r). Serotonin syndrome is a condition of serotonergic hyperstimulation and m
mental status, hyperreflexia, diaphoresis, shivering, and tremor (Sternbach, 1991r). If the syndrome is no
result.  
b)  It has been suggested that fluoxetine therapy be discontinued for five weeks before beginning therapy
one case report describes a 28-year old woman who had discontinued a 2-year fluoxetine regimen for six
tranylcypromine. Over the next few days the patient developed fever, paresthesias, confusion, abdomina
Upon discontinuation of tranylcypromine, the patient's symptoms began to resolve. Blood samples taken
tranylcypromine revealed no presence of fluoxetine; however, the norfluoxetine level was 84 ng/mL (Cop
c)  Adverse reactions reported when fluoxetine was given concomitantly with phenelzine (n=9) or tranylcy
restlessness (42%), mental status changes (42%), myoclonus (33%), diarrhea (33%), and blood pressur
one of the patients were taking other medications (ie, benzodiazepines, neuroleptics, anticonvulsants, an
adverse reactions.  
d)  Ten hours after her last dose of fluoxetine, a 45-year-old woman began tranylcypromine therapy (Klin
insomnia, and unsteady gait were reported on the second day. Thioridazine and tryptophan were added 
rigidity of the arms and legs, and hyperreflexia. She died in the intensive care unit of a hospital 44 hours 
e)  Two cases suggestive of an interaction between fluoxetine and selegiline were reported (Suchowersk
episode of mania being observed approximately one month after adding selegiline to fluoxetine therapy. 
drugs were discontinued, and no further details were provided. The second case involved diaphoresis, va
occurred in close temporal relationship to adding fluoxetine and selegiline. Both drugs were discontinued
Rechallenge with fluoxetine alone occurred without incident.  
f)  A 31-year-old female received fluoxetine 20 mg daily for 14 days, and was subsequently discontinued
1988). The administration of tranylcypromine 10 mg daily commenced two days following the discontinua
increased tranylcypromine to 20 mg daily and developed a serotonin-like syndrome two to three hours la
tranylcypromine, all signs and symptoms resolved within 24 hours.  

 
3.5.1.IW   Trazodone 
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1)  Interaction Effect: trazodone toxicity (sedation, dry mouth, urinary retention) or serotonin syndrome (hyper
changes) 
2)  Summary: When given concurrently, trazodone and fluoxetine have been reported to be therapeutically ef
Shader, 1990; Swerdlow & Andia, 1989; Neirenberg et al, 1992; Maes et al, 1997a). Coadministration of trazo
in speech dysfunction in a 43-year old man following traumatic brain injury (Patterson et al, 1997a). There ha
syndrome due to interactions between selective serotonin reuptake inhibitors and antidepressants (George &
Alderman & Lee, 1996). Serotonin syndrome is a rare but potentially fatal condition of serotonergic hyperstim
hyperthermia, myoclonus and changes in mental status (Sternbach, 1991y). Further clinical studies are neces
of serotonin syndrome associated with this drug combination. 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: Due to the potential for impairment in trazodone metabolism, patients should be mo
Occasional dosage reductions of trazodone may be required. Serotonin syndrome, characterized by hyperten
status changes, may also occur during concomitant therapy. 
7)  Probable Mechanism: decreased trazodone clearance 
8)  Literature Reports 

a)  Five cases of elevated antidepressant levels, four involving tricyclic antidepressants (nortriptyline, imi
trazodone, have been reported. After the addition of fluoxetine, the ratio of antidepressant level to dose i
tricyclics and by 31% in the patient on trazodone. The trazodone-treated patient developed sedation and
b)  A 44-year-old man developed symptoms characteristic of serotonin syndrome due to a possible intera
patient had been taking fluoxetine 40 mg daily and trazodone 100 mg daily for approximately two months
experienced disorientation, tremor, diaphoresis, and anxiety, followed by uncontrollable shaking and loss
with cyproheptadine 4 mg orally, symptoms resolved over the next 30 minutes. Trazodone was discontin
40 mg daily without further complications (George & Godleski, 1996).  
c)  Serotonin syndrome was also reported in a 29-year-old woman taking trazodone and paroxetine. The
at bedtime for approximately three months for depression and insomnia. The patient's depressive sympto
trazodone was subsequently decreased to 50 mg daily at bedtime for two weeks before paroxetine 20 m
after the first dose of paroxetine, the patient became agitated, confused, shaky, and diaphoretic. Upon ex
concentration, intermittent myoclonus in all extremities, hyperreflexia, tremor, and diaphoresis. After disc
patient's symptoms resolved (Reeves & Bullen, 1995).  
d)  A 43-year-old male with traumatic brain injury developed speech dysfunction during therapy with fluox
treated with trazodone 150 mg at bedtime for chronic pain as a result of a fall. After undergoing a compre
rehabilitation, fluoxetine 20 mg every morning was added to the patient's regimen for treatment of sympto
therapy with fluoxetine, the patient began to slur his speech and later exhibited a slow rate of speech, inc
phonemes, and word-finding difficulties. After discontinuation of fluoxetine and tapering of trazodone ther
speech difficulty and returned to normal over the next week (Patterson et al, 1997).  
e)  The pharmacokinetic effect of trazodone and fluoxetine cotherapy was studied in 27 inpatients with a 
trazodone 100 mg daily, followed one week later with the addition of fluoxetine 20 mg daily, pindolol 7.5 m
placebo had no significant effect on the plasma concentrations of trazodone or its active metabolite, meta
when fluoxetine was combined with trazodone, levels of mCPP increased from a mean baseline value of
increase was also associated with an improvement in the clinical response to the antidepressants (Maes

 
3.5.1.IX   Trifluoperazine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Although citing no data, the manufacturers of some phenothiazines state that concomitant use 
not recommended. Q and T wave distortions have been observed in patients taking phenothiazines (Prod Info
2002; Prod Info Thorazine(R), 2002) . Other phenothiazines may have similar effects, though no reports are a
the QTc interval at the recommended therapeutic dose (Prod Info Prozac(R), 2003). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and a phenothiazine is not recommende
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.IY   Trimethoprim 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Cotrimoxazole and fluoxetine have been shown to prolong the QTc interval at the recommende
2001ah; Lopez et al, 1987). Even though no formal drug interaction studies have been done, the coadministra
is not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of cotrimoxazole and fluoxetine is not recommended
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.IZ   Trimipramine 

1)  Interaction Effect: tricyclic antidepressant toxicity (dry mouth, urinary retention, sedation) and an increased
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de pointes, cardiac arrest) 
2)  Summary: Tricyclic antidepressants (TCAs) and fluoxetine have been shown to prolong the QTc interval a
Prozac(R), 2001h; Marshall & Forker, 1982). Even though no formal drug interaction studies have been done
coadministration of tricyclic antidepressants and other drugs known to prolong the QTc interval, such as fluox
1999). In addition, concurrent use of fluoxetine and TCAs such as desipramine, nortriptyline, and imipramine 
concentrations (Preskorn et al, 1994a; Preskorn et al, 1994a; Aranow et al, 1989a; Downs et al, 1989a; Good
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: The concurrent administration of fluoxetine and a tricyclic antidepressant is not reco
7)  Probable Mechanism: decreased tricyclic antidepressant metabolism; additive effects on QT prolongation 
8)  Literature Reports 

a)  Fluoxetine increased the level of tricyclic antidepressants (nortriptyline, imipramine, desipramine) in 4
ratio of antidepressant level to dose increased by 109% to 486% in the patients. Three patients develope
constipation, urinary hesitancy, sedation, unstable gait) as a result of the increased levels (Aranow et al, 
b)  Fluoxetine statistically and clinically significantly increased desipramine concentrations in 18 healthy s
added to desipramine (50 mg daily), the mean maximum concentration of desipramine increased by 278
curve increased by 342%. Desipramine trough concentrations continued to be 198% above baseline thre
same study compared pharmacokinetics of desipramine when combined with sertraline. The impact of se
short-term increases in desipramine plasma concentrations (Preskorn et al, 1994).  
c)  A 75-year-old female experienced symptomatic increases in her desipramine serum concentrations w
levels ranged from 109 to 150 ng/mL with oral doses of 300 mg at bedtime prior to fluoxetine therapy. Fo
to the regimen, the desipramine serum level increased to 212 ng/mL within five days. The fluoxetine dose
and the desipramine serum level was 419 ng/mL after four days. A worsening of depression and severe 
desipramine serum levels. Withdrawal of fluoxetine and reduction in the desipramine dose to 200 mg dai
ng/mL within two weeks (Bell & Cole, 1988).  
d)  A 33-year-old depressed male developed adverse effects of dry mouth, tinnitus, and difficulties with a
40 mg daily and desipramine 150 mg daily for five weeks; fluoxetine was discontinued and the blood leve
ng/mL with resolution of clinical symptoms (Goodnick, 1989).  
e)  A 39-year-old female experienced symptomatic increases in her desipramine levels with concomitant 
the patient's measured levels of desipramine had ranged from 148 to 160 ng/mL on a regimen of 300 mg
20 mg daily, she reported anticholinergic symptoms, sedation, and confusion with a desipramine level of 
to 200 mg/day; eleven days later, the level was 244 ng/mL; the patient reported decreased energy, impa
speech, as well as an episode of nausea, dizziness, and syncope. The desipramine dose was reduced to
days. Eight days later, the desipramine level was 122 ng/mL (Downs et al, 1989).  
f)  Concomitant administration of fluoxetine and desipramine was reported to result in an increased desip
year-old male within 10 days of the addition of fluoxetine to the patient's regimen (Preskorn et al, 1990). 

 
3.5.1.JA   Tryptophan 

1)  Interaction Effect: serotonin syndrome (hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Tryptophan is metabolized to serotonin, and fluoxetine, a selective serotonin reuptake inhibitor 
& Fontaine, 1986a; Boyer & Blumhardt, 1992). It is possible that combining these agents may result in excess
"serotonin syndrome". 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: If tryptophan and fluoxetine are coadministered, monitor patients for signs of seroto
myoclonus, mental status changes). It may be necessary to reduce doses of one or both agents or to discont
7)  Probable Mechanism: additive adverse effects 
8)  Literature Reports 

a)  In a case series, the concurrent use of fluoxetine 50 to 100 mg daily and L-tryptophan 1 to 4 g daily re
nervous system toxicity (agitation, poor concentration, nausea, diarrhea, paresthesias, palpitations, chills
insomnia) within a few days. Tryptophan was discontinued and the symptoms disappeared (Steiner & Fo
b)  Concurrent paroxetine (another SSRI) and tryptophan have been linked to headache, nausea, sweati
tryptophan administration increases serotonin concentration in the central nervous system and paroxetin
receive potent serotonin reuptake inhibitors should be advised not to take L-tryptophan.  

 
3.5.1.JB   Valdecoxib 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
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8)  Literature Reports 
a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.JC   Vasopressin 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Fluoxetine and vasopressin have been shown to prolong the QTc interval at the recommended
Jacoby & Wiegman, 1990). Even though no formal drug interaction studies have been done, the coadministra
is not recommended. 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and vasopressin is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.1.JD   Venlafaxine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
(hypertension, hyperthermia, myoclonus, mental status changes) 
2)  Summary: Venlafaxine and fluoxetine have been shown to prolong the QTc interval at the recommended t
Prod Info Effexor(R) XR, 2000). Even though no formal drug interaction studies have been done, the coadmin
interval is not recommended. In addition, the concurrent use of venlafaxine and fluoxetine may result in seroto
3)  Severity: major 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of venlafaxine and fluoxetine is not recommended. 
7)  Probable Mechanism: additive effects on QT prolongation; additive serotonergic effect 

 
3.5.1.JE   Warfarin 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and anticoagulants has been associated with an increased risk of bleeding (Wallerstedt et al, 20
(R) oral capsules, delayed-release capsules, solution, 2008). Bleeding events reported have included epistax
threatening hemorrhages. Altered anticoagulant effects (including increased bleeding) have been reported wi
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: delayed 
5)  Substantiation: probable 
6)  Clinical Management: When fluoxetine and an anticoagulant are given concurrently, monitor patient for sig
taking warfarin should be monitored closely for altered anticoagulant effects, including increased bleeding, wh
(Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 2008). 
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  Fluoxetine is thought to inhibit the cytochrome P450 2C9 isoenzyme (CYP2C9). This is the enzyme b
warfarin, is metabolized (Riesenman, 1995). In addition, both fluoxetine and warfarin are tightly bound to
protein-binding displacement of either drug is present (Prod Info Coumadin(R), 1999).  
b)  According to a retrospective cohort study (n=234), there was an increased risk of clinically relevant bl
patients receiving warfarin for atrial fibrillation during concomitant SSRI therapy or within 2 weeks followi
mean age of 72 +/- 7 years receiving warfarin plus SSRI (n=117) were matched with randomly selected p
SSRI included fluoxetine, citalopram, paroxetine, sertraline, fluvoxamine, or escitalopram. Nine patients e
treatment years in the warfarin plus SSRI group, and 10 patients experienced 14 bleedings during 586.4 
corresponding total incidences of bleedings were 51.4 and 23.9 per 1000 treatment years, respectively. T
treatment with warfarin plus SSRI was 3.49 (95% CI; 1.37 to 8.91, p=0.009) compared with warfarin only
bleeding at the time of concomitant administration were sertraline or citalopram. The addition of an SSRI
dose or INR (p=0.48 and p=0.31 respectively). The results of the study may be limited by earlier bleeding
exclusion of clopidogrel, dipyridamol, corticosteroids and anticoagulants other than warfarin in the model
c)  A population-based, case-controlled study of new coumarin users (acenocoumarol and phenprocoum
reuptake inhibitors (SSRIs) resulted in an increased risk of hospitalization due to nongastrointestinal blee
hospitalization records, Netherlands researchers identified 1848 cases that were admitted for abnormal b
subjects also taking coumarins. Median duration of treatment in patients was 220 days (range, 1 to 4690
for hospitalization for nongastrointestinal bleeding (adjusted odds ratio (OR) 1.7, 95% confidence interva
gastrointestinal bleeding (adjusted OR 0.8, 95% CI, 0.4 to 1.5) was not significantly different (Schalekam
d)  In 6 reported cases, INR increased during combined fluoxetine and warfarin therapy. In a seventh cas
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a woman initially treated with fluoxetine and, secondarily, started on warfarin (Woolfrey et al, 1993; Claire
e)  An 83-year-old man died from cerebral hemorrhage secondary to increased warfarin concentrations. 
week for atrial fibrillation with a target INR between 2 and 3. The patient's other drugs included lisinopril, 
acetaminophen. After being seen for symptoms of depression, anxiety, and insomnia, the patient was giv
mg 3 to 4 times per day. Eight days later, the patient's INR increased to 4.8, and the dose of warfarin wa
was later seen for symptoms of drug delirium, including confusion, incoherence, and speaking irrationally
was discontinued. The next day the patient presented to the hospital with left-sided weakness and later d
interparenchymal hemorrhage. The authors proposed that the addition of fluoxetine to the patient's regim
warfarin and diazepam, resulting in delirium and loss of anticoagulant control (Dent & Orrock, 1997).  

 
3.5.1.JF   Xemilofiban 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and antiplatelet agents has been associated with an increased risk of bleeding. Bleeding events
hematoma, petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008; 
release capsules, solution, 2008). 
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an antiplatelet agent are given concurrently, monitor patient for 
oral tablets, suspension, 2008; Prod Info PROZAC(R) oral capsules, delayed-release capsules, solution, 200
7)  Probable Mechanism: unknown 

 
3.5.1.JG   Ziprasidone 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Even though no formal drug interaction studies have been done, ziprasidone should not be coa
known to prolong the QTc interval, including fluoxetine (Prod Info Geodon(TM), 2002; Prod Info Prozac(R), 20
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of ziprasidone with other agents that can prolong the
recommended. 
7)  Probable Mechanism: additive cardiac effects 
8)  Literature Reports 

a)  It has been shown that ziprasidone prolongs the QTc and that this represents a risk of potentially fata
prolongation is dose-related. It is not yet known whether ziprasidone will cause torsades de pointes or in
ziprasidone increased the QTc interval, compared to placebo, by approximately 10 milliseconds (msec) a
QTc interval increased 9 to 14 msec more with ziprasidone than with risperidone, olanzapine, quetiapine
less than that observed with thioridazine (Prod Info Geodon(R), 2002).  

 
3.5.1.JH   Zolmitriptan 

1)  Interaction Effect: an increased risk of serotonin syndrome and an increased risk of cardiotoxicity (QT prol
2)  Summary: Zolmitriptan and fluoxetine have been shown to prolong the QTc interval at the recommended t
Prod Info Zomig(R), 2001). Even though no formal drug interaction studies have been done, the coadministra
is not recommended. Additionally, concurrent use of a triptan and an SSRI may result in serotonin syndrome 
serotonin syndrome may include restlessness, hallucinations, loss of coordination, fast heart beat, rapid chan
temperature, overreactive reflexes, nausea, vomiting, and diarrhea. Clinicians should be aware that triptans m
either the triptan or the SSRI may be prescribed by a different physician. Discuss the risks of serotonin syndro
combination and monitor them closely for symptoms of serotonin syndrome (US Food and Drug Administratio
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: Coadministration of a triptan, such as zolmitriptan, and an SSRI, such as fluoxetine
serotonin syndrome. Be aware that triptans may be commonly used intermittently and that either the triptan o
physician. If these agents are used together, discuss the risks of serotonin syndrome with the patient and mo
(restlessness, hyperthermia, hyperreflexia, incoordination). Additionally, concurrent administration of zolmitrip
risk of cardiotoxicity due to additive QT prolongation effects. 
7)  Probable Mechanism: additive pharmacologic effects resulting in excessive serotonergic stimulation; addit
8)  Literature Reports 

a)  The pharmacokinetics of zolmitriptan were unaffected by 4 weeks of pretreatment with fluoxetine 20 m
 
3.5.1.JI   Zolpidem 

1)  Interaction Effect: an increased risk of hallucinations 
2)  Summary: Short-term combined therapy with fluoxetine and zolpidem was determined to be safe by a stud
dose of zolpidem followed by one washout day, the subjects were given a daily dose of fluoxetine on days thr
evening on days 28 through 32. There were no significant changes in either fluoxetine or zolpidem plasma co
tolerated well, either individually or combined (Allard et al, 1998a). However, the publication of five case repo
elucidates potential interactions between zolpidem and various antidepressant medications. Five patients rep
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zolpidem and antidepressant medication. The hallucination episodes all lasted longer than one hour, but reso
3)  Severity: moderate 
4)  Onset: delayed 
5)  Substantiation: theoretical 
6)  Clinical Management: Observe patients for hallucinatory activity. Alternative anti-insomnia medication may
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  A study conducted by Lorex Pharmaceuticals and Boston Research and Science Consulting demonst
therapy with fluoxetine and zolpidem. In this study, 29 healthy female volunteers were given a single eve
washout day. This was followed by a daily morning dose of fluoxetine 20 mg on days 3 through 27. On d
zolpidem was added. Steady state plasma concentrations of fluoxetine and norfluoxetine were reached o
serial venous blood sampling. There were no significant differences in area under concentration curve (A
reach peak concentration (Tmax) after one or five consecutive doses of zolpidem in conjunction with fluo
pharmacokinetic mean parameters were observed for zolpidem: AUC 917.04 ng/hr/mL on day 28, 978.77
day 28, 175.91 ng/mL on day 32, Tmax 1.67 hr on day 28, 1.54 hr on day 32. For fluoxetine the following
2879.63 ng/hr/mL on day 32, Cmax 133.48 ng/mL on day 27, 142.23 ng/mL on day 32, Tmax 8.28 hr on 
significant difference was a higher half-life value for zolpidem on day 32, the fifth consecutive dose of zol
1998).  
b)  The Washington Poison Center reports that they received five different calls from patients experiencin
zolpidem and antidepressant medication. Four of the five reports came from patients taking serotonin reu
antidepressant medications being taken were desipramine, fluoxetine, sertraline, venlafaxine, and bupro
lasted longer than one hour, but the patients' symptoms resolved without further sequelae. The authors c
might cause hallucinations has not been firmly established (Elko et al, 1998).  

 
3.5.1.JJ   Zomepirac 

1)  Interaction Effect: an increased risk of bleeding 
2)  Summary: The release of serotonin by platelets is important for maintaining hemostasis. Case-control and
use of SSRIs and NSAIDs has been associated with an increased risk of bleeding. Bleeding events have incl
petechiae, and life-threatening hemorrhages (Prod Info PAXIL(R) oral tablets, suspension, 2008) (Prod Info L
CELEXA (R) oral tablet, solution, 2005). 
3)  Severity: moderate 
4)  Onset: unspecified 
5)  Substantiation: probable 
6)  Clinical Management: When an SSRI and an NSAID are given concurrently, monitor patient for signs of in
7)  Probable Mechanism: unknown 
8)  Literature Reports 

a)  SSRIs increase the risk of upper gastrointestinal bleeding and this effect is potentiated by concurrent 
Hospitalizations for upper gastrointestinal bleeding were searched among 26,005 users of antidepressan
hospitalizations in those patients who did not receive prescriptions for antidepressants. The amount of up
than expected (95% confidence interval, 2.7 to 4.7). Combined use of an SSRI and NSAIDs or low-dose 
confidence interval, 7.1 to 19.5) and 5.2 (95% confidence interval, 3.2 to 8), respectively. The findings of 
upper GI bleeding during the use of SSRIs. Combined use of SSRIs and NSAIDs or low-dose aspirin inc
b)  Coadministration of ketorolac with psychoactive drugs (such as fluoxetine) has been associated with 
TORADOL(R) oral tablets, 2007). 

 
3.5.1.JK   Zotepine 

1)  Interaction Effect: an increased risk of cardiotoxicity (QT prolongation, torsades de pointes, cardiac arrest)
2)  Summary: Fluoxetine has been shown to prolong the QTc interval at the recommended therapeutic dose (
formal drug interaction studies have been done, the coadministration of antipsychotics and other drugs known
fluoxetine, is not recommended. Several antipsychotic agents have demonstrated QT prolongation including a
quetiapine (Owens, 2001b), sertindole (Agelink et al, 2001), sultopride (Lande et al, 1992), and zotepine (Swe
3)  Severity: major 
4)  Onset: unspecified 
5)  Substantiation: theoretical 
6)  Clinical Management: The concurrent administration of fluoxetine and antipsychotics is not recommended
7)  Probable Mechanism: additive effects on QT prolongation 

 
3.5.2   Drug-Food Combinations 

 
3.5.2.A   Ethanol 

1)  Interaction Effect: excessive central nervous system depression 
2)  Summary: Coadministration of olanzapine and ethanol will potentiate the orthostatic hypotension observed
of ethanol (45 mg/70 kg) had no effect on olanzapine pharmacokinetics, these drugs should not be taken con
depressive effects of both drugs (Prod Info Zyprexa(R), 1999d). 
3)  Severity: moderate 
4)  Onset: rapid 
5)  Substantiation: theoretical 
6)  Clinical Management: Concurrent use of olanzapine and ethanol should be avoided if at all possible. If the
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caution should be used. 
7)  Probable Mechanism: additive central nervous system depression 

 
 4.0   Clinical Applications 

Monitoring Parameters 

Patient Instructions 

Place In Therapy 

Mechanism of Action / Pharmacology 

Therapeutic Uses 

Comparative Efficacy / Evaluation With Other Therapies 

 
 4.1   Monitoring Parameters 

A)  Therapeutic 
1)  Physical Findings 

a)  Signs of improvement in bipolar symptoms. 
1)  Positive symptoms (distortion of normal function) include hallucinations, irritability, delusions, incohere
2)  Negative symptoms (loss or diminution of function) include blunted affect, emotional or social withdraw

b)  Improvement in target symptoms associated with depression (depressed mood, suicidal thoughts or inten
sleep patterns, lack of pleasure/interest in usual activities, feeling of excessive guilt/worthlessness, psychomo
thinking/concentration/memory). 

B)  Toxic 
1)  Laboratory Parameters 

a)  Fasting blood glucose levels should be assessed in any patient who exhibits symptoms of hyperglycemia.
treatment and regularly thereafter in patients with diabetes mellitus, with borderline increased blood glucose l
200 mg/dL), or with risk factors for diabetes mellitus (i.e., obesity, family history of diabetes) (Prod Info SYMB
b)  Lipid profile evaluations should be done at the beginning of treatment and periodically during therapy to m
triglycerides, LDL, and HDL (Prod Info SYMBYAX(R) oral capsule, 2009) 
c)  ECG at baseline and periodically during treatment (Pacher & Kecskemeti, 2004) 
d)  Serum sodium levels should be monitored (levels lower than 110 mmol/L have been reported). There is a
the syndrome of inappropriate antidiuretic hormone secretion) in patients receiving concomitant diuretics, pat
hyponatremia is confirmed, fluoxetine/olanzapine should be discontinued and medical management may be n

2)  Physical Findings 
a)  Abnormal bleeding should be monitored for ecchymoses, hematomas, epistaxis and petechiae especially 
NSAIDs, warfarin or other anticoagulants. 
b)  Allergic reactions including anaphylaxis and rash should be monitored. Systemic reactions possibly relate
If an etiology for these reactions cannot be identified, fluoxetine/olanzapine therapy should be discontinued (P
c)  Body temperature dysregulation should be monitored for signs of dehydration, excessive or lack of sweati
able to produce urine. Activities such as exercising strenuously, extreme heat exposure, concomitant anticho
body temperature. 
d)  Body weight should be monitored regularly during treatment (Prod Info SYMBYAX(R) oral capsule, 2009).
e)  Hyperglycemia symptoms should be monitored regularly in all patients for signs of polydipsia, polyuria, po
symptoms of hyperglycemia during atypical antipsychotic treatment should undergo fasting blood glucose tes
resolved when the atypical antipsychotic was stopped; however, some patient required ongoing anti- diabetic
(Prod Info SYMBYAX(R) oral capsule, 2009). 
f)  Hyponatremia (as a result of SIADH) should be monitored including symptoms of headache, difficulty conc
weakness, and unsteadiness. More severe symptoms include hallucination, syncope, seizure, coma, and res
increased risk of hyponatremia in patients receiving concomitant diuretics, patients who are volume depleted,
fluoxetine/olanzapine therapy should be discontinued and medical management may be necessary. 
g)  If intolerable withdrawal symptoms occur following a decrease in dose or when therapy is being discontinu
previously prescribed dose and taper the dose at a more gradual rate. Symptoms may include dysphoric moo
disturbances, anxiety, confusion , headache, lethargy, emotional lability, insomnia, and hypomania (Prod Info
h)  Involuntary, dyskinetic movements should be monitored periodically. There is an increased incidence of ta
females with some irreversible cases. Risk benefit of continued treatment should be assessed if symptoms de
2009). 
i)  Mania/hypomania may be activated in patients with undiagnosed bipolar disorder. Monitoring is recommen
(Prod Info SYMBYAX(R) oral capsule, 2009). 
j)  Orthostatic hypotension, including dizziness, tachycardia, bradycardia, and syncope should be monitored e
patients with cardiovascular or cerebrovascular disease, or conditions which might predispose patients to hyp
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concomitant antihypertensive drugs) (Prod Info SYMBYAX(R) oral capsule, 2009) 
k)  Monitor patients receiving antidepressants for worsening of depression, suicidality, or unusual changes in 
2009) especially at the initiation of therapy or during dose adjustment. Such monitoring should include at leas
their family members or caregivers during the initial 4 weeks of treatment, then visits every other week for the
clinically indicated beyond 12 weeks. Families and caregivers should be advised of the need for close observ
communication with the prescriber (US Food and Drug Administration, 2004). 
l)  Patients who experience symptoms of anxiety, agitation, panic attacks, insomnia, irritability, hostility, aggre
mania may be at an increased risk for worsening depression or suicidality. If these symptoms are observed, t
necessary to discontinue medications when symptoms are severe, sudden in onset, or were not part of the pa
Administration, 2004). 
m)  Seizures should be monitored, especially in patients with a history of seizure disorder or with comorbiditie
n)  Serotonin syndrome or neuroleptic malignant syndrome-like reactions should be monitored including men
(tachycardia, labile blood pressure, hyperthermia), neuromuscular aberrations (muscle rigidity, hyperreflexia, 
symptoms. There may be an increased risk of this reaction with concomitant use of serotonergic drugs (includ
serotonin, or antipsychotics or dopamine antagonists, all of which are not recommended during fluoxetine/ola
discontinued if serotonin syndrome or neuroleptic malignant syndrome-like reactions occur (Prod Info SYMBY

 
 4.2   Patient Instructions 

A)  Olanzapine/Fluoxetine (By mouth) 
Fluoxetine Hydrochloride/Olanzapine 
 
Treats depression that is a part of bipolar disorder or that does not respond to other antidepressants. This medicin
inhibitor (SSRI) antidepressant. 
 
When This Medicine Should Not Be Used: 
You should not use this medicine if you have had an allergic reaction to olanzapine (Zyprexa®) or fluoxetine (Proz
have used an MAO inhibitor (MAOI) such as Eldepryl®, Marplan®, Nardil®, or Parnate® within the past 14 days. 
for at least 5 weeks after you stop using Symbyax®. You should not use this medicine if you are using pimozide (O
 
How to Use This Medicine: 
Capsule 

Your doctor will tell you how much of this medicine to use and how often. Do not use more medicine or use it 
This medicine should come with a Medication Guide. Read and follow these instructions carefully. Ask your d
Ask your pharmacist for the Medication Guide if you do not have one. Your doctor might ask you to sign some
information. 
You may take this medicine with or without food. 

 
If a Dose is Missed: 

If you miss a dose or forget to use your medicine, use it as soon as you can. If it is almost time for your next d
the missed dose. Do not use extra medicine to make up for a missed dose. 

 
How to Store and Dispose of This Medicine: 

Store the medicine in a closed container at room temperature, away from heat, moisture, and direct light.  
Ask your pharmacist, doctor, or health caregiver about the best way to dispose of any leftover medicine after 
need to throw away old medicine after the expiration date has passed. 
Keep all medicine away from children and never share your medicine with anyone. 

 
Drugs and Foods to Avoid: 
Ask your doctor or pharmacist before using any other medicine, including over-the-counter medicines, vitamins, a

Make sure your doctor knows if you are using digitoxin, linezolid (Zyvox®), omeprazole (Prilosec®), rifampin 
(Imitrex®), tramadol (Ultram®), tryptophan, or vinblastine. Tell your doctor if you are using a blood thinner (su
for mental illness (such as clozapine, fluvoxamine, haloperidol, lithium, tryptophan, Clozaril®, Haldol®, or Luv
levodopa, Sinemet®, or Stalevo®), phenothiazine medicine (such as prochlorperazine, Compazine®, Mellaril
medicine for heart rhythm problems (such as flecainide, propafenone, Rythmol®, or Tambocor®). 
Make sure your doctor knows if you are also using a pain or arthritis medicine (such as aspirin, diclofenac, ibu
Daypro®, Motrin®, Orudis®, Relafen®, or Voltaren®), medicine for seizures (such as carbamazepine, phenyt
depression (such as amitriptyline, desipramine, imipramine, nortriptyline, Aventyl®, Elavil®, Norpramin®, Pam
as alprazolam, diazepam, Librium®, Valium®, or Xanax®), or blood pressure medicine (such as atenolol, hyd
Cozaar®, Diovan®, Lotrel®, Norvasc®, Prinivil®, Toprol®, or Zestril®). 
Do not drink alcohol while you are using this medicine. 
Tell your doctor if you are using any medicines that make you sleepy. These include sleeping pills, cold and a
sedatives. 
Tell your doctor if you are also using any other medicine that contains olanzapine or fluoxetine. Some other b
Prozac®, Prozac Weekly™, or Sarafem®. 

 
Warnings While Using This Medicine: 

Make sure your doctor knows if you are pregnant, or if you have diabetes, seizures, bleeding problems, liver d
glaucoma, trouble swallowing, or a history of neuroleptic malignant syndrome (NMS), breast cancer, or sever
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have any kind of heart or circulation problems, including heart disease, low blood pressure, high blood pressu
history of heart attack or stroke. 
Do not breastfeed while you are using this medicine. 
For some children, teenagers, and young adults, this medicine can increase thoughts of suicide. Tell your doc
your child start to feel more depressed and have thoughts about hurting yourselves. Report any unusual thou
especially if they are new or are getting worse quickly. Make sure the doctor knows if you or your child have t
increase in energy, or start to act reckless. Also tell the doctor if you or your child have sudden or strong feeli
violent, or scared. Let the doctor know if you, your child, or anyone in your family has bipolar disorder (manic-
This medicine may raise or lower your blood sugar, or it may cover up symptoms of very low blood sugar (hyp
Your doctor will need to check your blood at regular visits while you are using this medicine. Be sure to keep 
This medicine may increase your cholesterol and fats in the blood. If this condition occurs, your doctor may g
amount of cholesterol and fats in the blood. 
This medicine may increase your weight. Your doctor may need to check your weight regularly during treatme
If you develop new hives or a skin rash, even a mild one, stop using this medicine and call your doctor right a
This medicine may cause a serious condition called serotonin syndrome when it is taken with certain medicin
other medicines. 
Tardive dyskinesia (a movement disorder) may occur and may not go away after you stop using the medicine
your child have any of the following symptoms while taking this medicine: lip smacking or puckering, puffing o
the tongue, uncontrolled chewing movements, or uncontrolled movements of the arms and legs. 
You might get overheated while using this medicine. Drink plenty of water during hot weather, while exercisin
gets too hot, you might feel dizzy, weak, tired, or confused. You might have an upset stomach or vomit. Call y
away from the heat does not cool you down. 
Some side effects are more likely to happen in elderly people who have memory problems or other reduced m
person who will be using this medicine has forgetfulness or confusion related to aging (such as Alzheimer's d
This medicine may make you dizzy or drowsy. Avoid driving, using machines, or doing anything else that cou
also feel lightheaded when getting up suddenly from a lying or sitting position, so stand up slowly. 
Do not stop using this medicine suddenly without asking your doctor. You may need to slowly decrease your 
If your symptoms do not improve or if they get worse, call your doctor. 

 
Possible Side Effects While Using This Medicine: 
Call your doctor right away if you notice any of these side effects: 

Allergic reaction: Itching or hives, swelling in your face or hands, swelling or tingling in your mouth or throat, c
Bloody or black, tarry stools. 
Change in how much or how often you urinate. 
Changes in behavior, or thoughts of hurting yourself or others. 
Chest pain, shortness of breath, or coughing up blood. 
Confusion, weakness, and muscle twitching. 
Fast, slow, uneven, or pounding heartbeat. 
Feeling very thirsty or hungry. 
Fever, unusual sweating, or feeling too hot. 
Lightheadedness or fainting. 
Muscle pain, tenderness, or weakness. 
Muscle stiffness, spasms, or other muscle movements you cannot control (especially in your face or mouth). 
Pain in your lower leg (calf). 
Seizures or tremors. 
Severe stomach pain, or vomiting of blood or material that looks like coffee grounds. 
Sudden or severe headache, problems with vision, speech, or walking. 
Swelling in your hands, ankles, or feet. 
Trouble breathing or swallowing. 
Trouble sleeping, racing thoughts, feeling very nervous, energetic, or restless. 
Unusual bleeding or bruising. 
Yellowing of your skin or the whites of your eyes. 

 
If you notice these less serious side effects, talk with your doctor: 

Blurred vision. 
Diarrhea. 
Dry mouth, sore throat, or hoarseness. 
Increase in appetite. 
Joint pain or swelling. 
Sleepiness or unusual drowsiness. 
Tiredness. 
Trouble concentrating. 
Trouble having sex. 
Weight gain. 

 
If you notice other side effects that you think are caused by this medicine, tell your doctor. 

 
 4.3   Place In Therapy 
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A)  Depression Associated with Bipolar I Disorder 
1)  The combination of olanzapine and fluoxetine is effective for the treatment of depressive episodes associated 
established guidelines for the length of time patients with bipolar disorder experiencing a major depressive episod
chronic illness requiring chronic treatment. The use olanzapine/fluoxetine for extended periods should periodically
continued therapy(Prod Info SYMBYAX(R) oral capsule, 2009). 

B)  Treatment-Resistent Depression 
1)  Combination olanzapine and fluoxetine is effective for the acute treatment of treatment-resistant major depress
2 separate previous trials of antidepressant therapy. There are no established guidelines for the length of time pat
treated; however, it is considered a chronic illness requiring chronic treatment. The use olanzapine/fluoxetine for e
reevaluated for benefits and risks of continued therapy (Prod Info SYMBYAX(R) oral capsule, 2009). 

 
 4.4   Mechanism of Action / Pharmacology 

A)  MECHANISM OF ACTION 
1)  Although the exact mechanism of the combination of olanzapine and fluoxetine is unknown, the enhanced anti
serotonin, norepinephrine, and dopamine activation. Increased norepinephrine and dopamine release in the prefro
well as increases in serotonin, have been demonstrated in animal studies (Prod Info SYMBYAX(R) oral capsules, 
2)  Olanzapine is a psychotropic agent and fluoxetine is an antidepressant. Fluoxetine is an inhibitor of the seroton
norepinephrine and dopamine transporters. The following list provides the binding affinity of olanzapine to neurotr
capsules, 2007): 

High affinity: 
serotonin 5HT2A/2C 
5HT6 
dopamine D1-4 
histamine H-1 
adrenergic alpha-1 

Moderate affinity 
serotonin 5HT3 
muscarinic M1-5 

Weak affinity 
GABA-A 
benzodiazepine 
beta-adrenergic 

3)  The therapeutic and adverse effects of olanzapine may be due to its antagonism of certain receptors, such as 
M1-5 receptor antagonism, somnolence effects related to histamine H-1 receptor antagonism, and orthostatic hyp
histamine H-1 receptor antagonism. Fluoxetine does not contribute to the above effects because of its relatively lo
histamine H-1 receptors (Prod Info SYMBYAX(R) oral capsules, 2007). 

 
 4.5   Therapeutic Uses 

Bipolar disorder, depressed phase 

Major depressive disorder, Treatment resistant 

 
4.5.A   Bipolar disorder, depressed phase 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Effective 
Recommendation: Adult, Class IIa 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Indicated in adults for the acute treatment of depressive episodes associated with bipolar I disorder (Prod
Efficacy of olanzapine/fluoxetine was established in 2 identically designed, 8-week, randomized, double-
Info Symbyax(TM), 2003). 

3)  Adult: 
a)  Both olanzapine monotherapy and olanzapine plus fluoxetine combination therapy were more effective tha
In a randomized, double-blind, placebo-controlled, multi- center, international study, patients with bipolar I dis
the Montgomery-Asberg Depression Rating Scale (MADRS) received olanzapine (n=370; 5 to 20 milligrams (
olanzapine plus fluoxetine (n=86; 6 and 25 mg/day, 6 and 50 mg/day, or 12 and 50 mg/day; mean dose, 7.4 a
weeks. The primary objective of the study compared olanzapine monotherapy versus placebo with regard to c
to 8 weeks. Throughout all 8 weeks of the study, treatments with both olanzapine and olanzapine-fluoxetine c
reductions in depressive symptoms (as measured by the MADRS) as compared with placebo (p less than 0.0
improvement in the mean MADRS score at weeks 4, 6, and 8 were observed with olanzapine-fluoxetine comb
monotherapy (p=0.01, p=0.02, p=0.01, respectively). The rate of response (defined as at least a 50% improve
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of at least 4 weeks of study) was significantly higher in olanzapine-treated patients as compared with placebo
Additionally, the response rate was significantly higher in the olanzapine-fluoxetine group as compared with b
p less than 0.001) and olanzapine groups (56.1% vs 39%, respectively; p=0.006). There were no statistically 
regard to rates of treatment-emergent mania. Adverse events were similar between the combination therapy 
olanzapine-fluoxetine group had a significantly higher rate of nausea and diarrhea (Tohen et al, 2003). 
b)  The efficacy of olanzapine/fluoxetine for the treatment of depressive episodes associated with bipolar diso
week, randomized, double-blind, controlled studies (n=403, n=385) of patients who met Diagnostic and Statis
Bipolar I Disorder, Depressed utilizing flexible dosing of olanzapine/fluoxetine (6/25, 6/50, or 12/50 mg/day), o
studies included patients (greater than or equal to 18 years of age) with or without psychotic symptoms and w
primary rating instrument used to assess depressive symptoms in these studies was the Montgomery-Asberg
clinician-rated scale with total scores ranging from 0 to 60. The primary outcome measure of these studies wa
MADRS total score. In both studies, SYMBYAX was statistically significantly superior to both olanzapine mon
MADRS total score (Prod Info Symbyax(TM), 2003). 

 
4.5.B   Major depressive disorder, Treatment resistant 

FDA Labeled Indication 
1)  Overview 

FDA Approval: Adult, yes; Pediatric, no 
Efficacy: Adult, Evidence favors efficacy 
Recommendation: Adult, Class IIb 
Strength of Evidence: Adult, Category B 

See Drug Consult reference: RECOMMENDATION AND EVIDENCE RATINGS 
2)  Summary: 

Indicated for the acute treatment of treatment-resistant major depressive disorder in adults who experien
antidepressant therapy (Prod Info SYMBYAX(R) oral capsule, 2009). 
Reduced symptoms of major depressive disorder in patients with non-treatment resistant and treatment-

3)  Adult: 
a)  Combination therapy with olanzapine/fluoxetine resulted in significantly greater reductions in the mean tota
(MADRS) scores when compared with olanzapine or fluoxetine alone, according to 3 clinical trials of 579 adu
did not respond to 2 antidepressant therapies of adequate dose and duration, including a randomized, double
patients received olanzapine 6 to 18 milligrams (mg) plus fluoxetine 25 to 50 mg (Prod Info SYMBYAX(R) ora
b)  Combination treatment with olanzapine and fluoxetine effectively reduced symptoms of major depressive 
and treatment-resistant depression. In an open-label, multicenter, 76-week study, patients (n=560) with major
resistant depression, received combination therapy with olanzapine and fluoxetine at mean doses of 7.5 millig
Efficacy was assessed by mean change from baseline in the Montgomery-Asberg Depression Rating Scale (
Impression-Severity of Illness scale (CGI-S) score. At 76 weeks, there was a 67.7% (21.8 points) mean reduc
mean score was reduced by 49.3% (2.2.points). Mean change scores for both the MADRS and CGI-S were s
points (p=0.0001). At endpoint, 61.6% of patients were considered responders (defined as at least a 50% dec
endpoint) and throughout the study period, 56.3% of patients achieved remission (defined as 2 consecutive M
However, 14.8% of patients who remitted, relapsed by endpoint. Patients with treatment-resistant depression
patients with non-treatment-resistant depression. Somnolence (47.7%), weight gain (39.8%), dry mouth (37.1
(22.3%), rhinitis (22.1%), asthenia (19.3%), and tremor (18.8%) were the most commonly reported adverse e
2003). 

 
 4.6   Comparative Efficacy / Evaluation With Other Therapies 

Fluoxetine 

Olanzapine 

 
4.6.A   Fluoxetine 

 
4.6.A.1   Depression - Schizophrenia 

a)  Results of an 8-week, double-blind trial demonstrated that patients receiving both olanzapine and fluoxetin
improvement in Montgomery-Asberg Depression Rating Scale (MADRS) and Clinical Global Impression (CGI
medication alone. Twenty-eight patients with nonpsychotic treatment-refractory depression received olanzapi
to 60 milligrams/day). In addition, there were no significant differences in adverse events among the 3 differe

 
4.6.B   Olanzapine 

 
4.6.B.1   Depression - Schizophrenia 

a)  Results of an 8-week, double-blind trial demonstrated that patients receiving both olanzapine and fluoxetin
improvement in Montgomery-Asberg Depression Rating Scale (MADRS) and Clinical Global Impression (CGI
medication alone. Twenty-eight patients with nonpsychotic treatment-refractory depression received olanzapi
to 60 milligrams/day). In addition, there were no significant differences in adverse events among the 3 differe
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DRUGDEX® Consults 
 

RECOMMENDATION, EVIDENCE AND EFFICACY RATINGS 
 
 RESPONSE  
The Thomson Efficacy, Strength of Evidence and Strength of Recommendation definitions are outlined 
below:  

 
Table 1. Strength Of Recommendation 
Class I Recommended The given test or treatment has been proven to be useful, and 

should be performed or administered.  
Class IIa Recommended, In Most 

Cases 
The given test, or treatment is generally considered to be useful, 
and is indicated in most cases.  

Class IIb Recommended, In Some 
Cases 

The given test, or treatment may be useful, and is indicated in 
some, but not most, cases.  

Class III Not Recommended The given test, or treatment is not useful, and should be 
avoided.  

Class 
Indeterminant 

Evidence Inconclusive  

 
 

Table 2. Strength Of Evidence 
Category 
A 

Category A evidence is based on data derived from: Meta-analyses of randomized controlled 
trials with homogeneity with regard to the directions and degrees of results between individual 
studies. Multiple, well-done randomized clinical trials involving large numbers of patients.  

Category 
B 

Category B evidence is based on data derived from: Meta-analyses of randomized controlled 
trials with conflicting conclusions with regard to the directions and degrees of results between 
individual studies. Randomized controlled trials that involved small numbers of patients or had 
significant methodological flaws (e.g., bias, drop-out rate, flawed analysis, etc.). Nonrandomized 
studies (e.g., cohort studies, case-control studies, observational studies).  

Category 
C 

Category C evidence is based on data derived from: Expert opinion or consensus, case reports or 
case series.  

No 
Evidence 

 

 
 

Table 3. Efficacy 
Class I Effective Evidence and/or expert opinion suggests that a given drug treatment for a specific 

indication is effective  
Class 
IIa 

Evidence Favors 
Efficacy 

Evidence and/or expert opinion is conflicting as to whether a given drug treatment 
for a specific indication is effective, but the weight of evidence and/or expert 
opinion favors efficacy.  

Class 
IIb 

Evidence is 
Inconclusive 

Evidence and/or expert opinion is conflicting as to whether a given drug treatment 
for a specific indication is effective, but the weight of evidence and/or expert 
opinion argues against efficacy.  

Class 
III 

Ineffective Evidence and/or expert opinion suggests that a given drug treatment for a specific 
indication is ineffective.  

 
© 1974- 2008 Thomson Healthcare. All rights reserved. 
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Subject: RE: Updated DRUGDEX Monographs
From: "Torgerson, James E." <JETORGERSON@stoel.com>
Date: Sun, 14 Mar 2010 09:02:49 -0700
To: "Jim Gottstein" <jim.gottstein@psychrights.org>

Hi Jim:
 
I will pass your request on to my client and get back to you with its response as soon as I have it.
 
Regards,
 
Jim
 

From: Jim Gottstein [mailto:jim.gottstein@psychrights.org]
Sent: Saturday, March 13, 2010 12:24 PM
To: Torgerson, James E.
Cc: Jim Gottstein
Subject: Updated DRUGDEX Monographs
 
Hi Jim,

I am working on a motion for a preliminary injunction I expect to file shortly after
everyone's responses to the complaint are in and in working through that it has become
apparent the most recent DRUGDEX® monographs are extremely relevant.   For
example, the FDA approved Seroquel and Zyprexa for limited pediatric uses on December
4, 2009, which is not reflected in the DRUGDEX monographs I have.  The injunction
which I will be seeking would, of course, not prohibit causing or presenting claims to
Medicaid for those newly approved indications.  Additions to medically accepted
indications as a result of new FDA approval is easy enough for me to pick up, but
DRUGDEX also updates its monographs pertaining to indications that have not received
FDA approval.

It seems likely the judge would order your client to provide them in the context of the
motion for preliminary injunction and I can certainly subpoena them to a hearing (subject
to your possible objection), but I would prefer not to have to go to the court.  Therefore, I
am writing to ask if your client would voluntarily provide me with copies of the most
recent monographs, and updates as they occur, for the drugs included in the Medically
Accepted Indications Chart, plus the following drugs which I intend to add to the chart:

·         alprazolam (Xanax®)

·         Clonazepam (Klonopin®)
·         clorazepate (Tranxene®)

·         diazepam (Valium®)

·         flurazepam (Dalmane®)

·         lorzepam (Ativan®)

RE: Updated DRUGDEX Monographs
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·         temazepam (Restoril®)

·         zaleplon (Sonata®)

·         Zolpidem (Ambien®)
Granting me access to DRUGDEX would certainly be acceptable to me and presumably
easier for your client, but I know your client closely guards access to DRUGDEX. 
Perhaps your client can grant me access to just the drugs of interest.   Again, these would
be the drugs included in the Medically Accepted Indications Chart as well as those listed
above.

Please let me know.
--

James B. (Jim) Gottstein, Esq.
President/CEO

Law Project for Psychiatric Rights
406 G Street, Suite 206
Anchorage, Alaska  99501
USA
Phone: (907) 274-7686)  Fax: (907) 274-9493
jim.gottstein[[at]]psychrights.org
http://psychrights.org/

 ®

            Law Project for
       Psychiatric Rights

The Law Project for Psychiatric Rights is a public interest law firm devoted to the defense of people
facing the horrors of forced psychiatric drugging.  We are further dedicated to exposing the truth
about these drugs and the courts being misled into ordering people to be drugged and subjected to
other brain and body damaging interventions against their will.  Extensive information about this is
available on our web site, http://psychrights.org/. Please donate generously.  Our work is fueled with
your IRS 501(c) tax deductible donations.  Thank you for your ongoing help and support.
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JAMES B. GOTTSTEIN, ABA # 7811100 
jim.gottstein@psychrights.org 
LAW PROJECT FOR PSYCHIATRIC RIGHTS, INC. 
406 G Street, Suite 206 
Anchorage, Alaska 99501 
Tel:  (907) 274-7686 
Fax: (907) 274-9493 
 
Attorney for Law Project for Psychiatric Rights 

 
IN THE UNITED STATES DISTRICT COURT 

DISTRICT OF ALASKA 
 
UNITED STATES OF AMERICA  ) 

Ex rel. Law Project for Psychiatric )     Case No. 3:09-CV-00080-TMB 
Rights, an Alaskan non-profit   )   
corporation,     )  

       )            
 Plaintiff,      )   
       ) 
vs.       )       
       )       
OSAMU H. MATSUTANI, MD, et al.,  )  
       )   
 Defendants.      ) 
       ) 
 

 
(Proposed) ORDER GRANTING 
PRELIMINARY INJUNCTION 

 
Qui tam relator Law Project for Psychiatric Rights (PsychRights®) has moved for 

a preliminary injunction prohibiting defendants William Hogan and William Streur, their 

agents, servants, employees and attorneys, and any persons who are in active concert or 

participation with them, from presenting claims or causing claims to be presented to 

Medicaid for reimbursement or payment of the United States Government's federal 
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financial participation (FFP) share1 of outpatient prescriptions for psychotropic drugs to 

anyone under 18 (children and youth) that are not for a medically accepted indication.  

After hearing from PsychRights, Defendants Hogan and Streur, and all other parties 

wishing to be heard, for the reasons that follow, PsychRights' motion for preliminary 

injunction is GRANTED. 

I. REASONS FOR ISSUANCE 

1. Background 

This is a case under the federal False Claims Act, 31 U.S.C. §3729, et seq., to 

recover for false claims presented to and paid by Medicaid for outpatient psychiatric 

drugs prescribed to children and youth that were not for a "medically accepted 

indication," and for an injunction prohibiting the defendants from presenting or causing 

the presentment of such claims to Medicaid.  The parties which the motion seeks to 

enjoin are Defendants William Hogan and William Streur, their agents, servants, 

employees and attorneys, and any persons who are in active concert or participation with 

them.  Defendant Hogan is the Commissioner of the Alaska Department of Health and 

Social Services (DHSS), and William Streur is the Director of the Division of Health 

Care Services (HCS) within DHSS.  Defendant Streur is in charge of the administration 

of the Medicaid program by the State of Alaska under the direction and supervision of 

Defendant Hogan. 

Through 42 USC § 1396r-8(k)(3); 42 USC § 1396r-8(k)(6), and 42 USC § 1396r-

8(g)(1)(B)(i), Congress restricted payment for outpatient drugs by the federal government 

under Medicaid to those that are for "medically accepted indications," defined as 

indications approved by the Food and Drug Administration (FDA), or the use of which is 

supported by one or more citations included or approved for inclusion in (i) American 

Hospital Formulary Service Drug Information, (ii) United States Pharmacopeia-Drug 

                                                 
1 "FFP" stands for "Federal Financial Participation," which means "the Federal 
Government's share of a State's expenditures under the Medicaid program."  42 CFR 
§400.203. 
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Information (or its successor publications), or (iii) DRUGDEX Information System 

(Compendia).   

The State of Alaska, under the direction of Defendants Hogan and Streur, 

continues to approve or present claims for payment or reimbursement by Medicaid of the 

United States Government's federal financial participation (FFP) share of outpatient 

prescriptions for psychotropic drugs to children and youth that are not for a medically 

accepted indication, and thus not covered under the federal portion of the Medicaid 

program.  This preliminary injunction prohibits this continued violation of federal law. 

II. STANDARDS FOR PRELIMINARY INJUNCTIONS 

In Order to prevail on its motion for a preliminary injunction, PsychRights must 

establish, (1) it is likely to succeed on the merits, (2) irreparable harm in the absence of 

preliminary relief, (3) the balance of equities tips in favor of such injunction, and (4) the 

injunction is in the public interest. California Pharmacists Ass'n v. Maxwell-Jolly, 563 

F.3d 847, 849 (9th Cir. 2009), citing to Winter v. Natural Res. Def. Council, Inc., --- U.S. 

----, 129 S.Ct. 365, 376, 172 L.Ed.2d 249 (2008). 

III. DISCUSSION 

2. Likelihood of Success on the Merits 

PsychRights has demonstrated it is likely to succeed on the merits.  Medicaid is 

only permitted by Congress to reimburse the states for expenditures on outpatient drugs 

for "medically accepted indications," defined as indications approved by the FDA or 

"supported" by a citation in one or more of the three Compendia.  US ex rel Rost v. 

Pfizer, 253 F.R.D. 11, 13-14 (D.Mass 2008); and U.S. ex rel. Franklin v. Parke-Davis, 

147 F.Supp. 2d 39, 44,45 (D.Mass 2001).  

Under 42 USC §1396r-8 (g)(1)(A) the State of Alaska is required to have a drug 

use review program (DUR) "designed to educate physicians and pharmacists to identify 

and reduce the frequency of patterns of fraud."  Under 42 CFR §456.703 & 705, the DUR 
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is required to include "prospective drug review" that confirms each prescription is 

properly reimbursable by Medicaid before such prescription is filled or delivered to a 

Medicaid recipient. 

Injunctive relief to enjoin a state official from violating a federal statute is proper 

and not barred by the 11th Amendment to the United States Constitution.  Armstrong v. 

Wilson, 124 F.3d 1019 (9th Cir. 1997); Independent Living Center of Southern 

California, Inc., v Maxwell-Jolly, 572 F.3d 644 (9th Cir. 2009).  Where a district court 

has the power to issue a permanent injunction, it also has authority to issue preliminary 

injunctions.  F.T.C. v. H. N. Singer, Inc., 668 F.2d 1107, 1111 (9th Cir. 1982). 

Defendants Hogan and Streur are violating 42 USC § 1396r-8(k)(3); 42 USC § 

1396r-8(k)(6), and 42 USC § 1396r-8(g)(1)(B)(i) by presenting or causing the 

presentment of claims to Medicaid for psychotropic drug prescriptions to children and 

youth that are not for a medically accepted indication.  Defendants Hogan and Streur are 

also violating 42 USC §1396r-8 (g)(1)(A), 42 CFR §456.703 & 705, which require the 

State of Alaska to perform a prospective review to confirm eligibility before each 

prescription is filled or delivered to a recipient. 

The court concludes PsychRights is likely to succeed on the merits. 

3. Irreparable Harm 

To the extent the State of Alaska is immune from an award of money damages for 

its presenting false claims to Medicaid, or causing the presentment of such false claims, 

irreparable harm is established as a matter of law.  California Pharmacists, supra., 563 at 

852.  However, under Stoner v. Santa Clara County Office of Education, 502 F.3d 1116, 

1123 (9th Cir. 2007), the Ninth Circuit left open the possibility that the State of Alaska 

could be held liable under the False Claims Act.  Because the Court finds that the 

continued violation of federal law constitutes irreparable harm, the Court does not decide 

at this time whether the State of Alaska is immune from an award of money damages 

under the False Claims Act through suing Defendants Hogan and Struer. 
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New Motor Vehicle Bd. v. Orrin W. Fox Co., 434 U.S. 1345, 1351, 98 S.Ct. 359, 

363, 54 L.Ed.2d 439 (1977) (Rehnquist, J., in chambers); Coalition for Economic Equity 

v. Wilson, 122 F.3d 718, 719 (9th Cir. 1997); and Independent Living Center of Southern 

California, Inc., v Maxwell-Jolly, 572 F.3d 644 (9th Cir. 2009), hold that enjoining a state 

statute constitutes irreparable harm as a matter of law.  The Court concludes that if 

enjoining a state statute constitutes irreparable harm as a matter of law, the continued 

violation of a federal law also constitutes irreparable harm as a matter of law.  Therefore, 

PsychRights has established irreparable harm if the preliminary injunction is not granted. 

4. The Balance of Equities and Public Interest 

Under California Pharmacists, supra., 563 at 852-853, the balance of equities tips 

in favor of the plaintiff and a prospective preliminary injunction is in the public interest 

if, as here, the requested preliminary injunction is to enjoin continuing violation of 

federal law.   

For these reasons, the Court finds the preliminary injunction should be granted. 

IV. BOND 

Under F.R.C.P. 65(c) the United States is not required to give security.  Therefore, 

no security is being required because the United States is the real party in interest.  Stoner, 

supra, 502 F.3d at 1126. 

V. INJUNCTION 

IT IS ORDERED that Defendants William Hogan and William Streur, their 

agents, servants, employees and attorneys, and any persons who are in active concert or 

participation with them (Enjoined Parties), are enjoined and prohibited from presenting 

claims or causing claims to be presented to Medicaid for reimbursement or payment of 

the United States Government's federal financial participation (FFP) share of outpatient 

prescriptions for psychotropic drugs to Medicaid recipients under 18 years of age that are 

not for a medically accepted indication.   

IT IS FURTHER ORDERED, that subject to modification pursuant to the 

provisions set forth below, the Enjoined Parties, are prohibited from approving for 
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payment or reimbursement by Medicaid of the United States Government's federal 

financial participation (FFP) share of outpatient prescriptions for psychiatric drugs to 

anyone under 18 as follows: 

1. The following drugs are prohibited entirely: 

a. Clozaril (clozapine) 
b. Cymbalta (duloxetine) 
c. Desyrel (trazadone) 
d. Effexor (venlafaxine) 
e. Geodon (ziprasidone) 
f. Invega  (paliperidone) 
g. Paxil (paroxetine) 
h. Symbyax (fluoxetine hydrochloride/olanzapine) 

2. All but the following indications are enjoined and prohibited for the following 

drugs: 

Drug Medically Accepted Indication Notes 
Abilify (Aripiprazole)  

 Bipolar I Disorder - Adjunctive therapy 
with lithium or valproate for Acute Manic 
or Mixed Episodes 10 yrs old and up 

 Bipolar I Disorder, monotherapy, Manic 
or Mixed Episodes 10-17 years old for acute therapy 

 Schizophrenia 13-17 years old 
Adderall (amphetamine/dextroamphetamine )  

 
Attention Deficit Hyperactivity Disorder 
(ADHD) 

3 years old and up for immediate-
release and 6 years old and up for 
extended-release 

 
Narcolepsy 

6 years old and up for immediate 
release 

Anafranil  (clomipramine)  

 Obsessive-Compulsive Disorder 10 years and up 
Concerta (methylphenidate)  

 Attention Deficit Hyperactivity Disorder 
(ADHD) 6 years old to 12 years old 

 Attention Deficit Hyperactivity Disorder 
(ADHD) 6 years old and up for ConcertaR 

Depakote (valproic acid) 

 Absence Seizure, Simple and Complex 10 years and older 
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Drug Medically Accepted Indication Notes 
and/or Complex Partial Epileptic Seizure 

Dexedrine (dextroamphetamine)  

 
Attention Deficit Hyperactivity Disorder 
(ADHD) 

3 years to 16 years old (immediate-
release) and age 6 years to 16 years 
old (sustained-release)) 

 Narcolepsy 6 years old and up 
Focalin (dexmethylphenidate)    

 Attention Deficit Hyperactivity Disorder 
(ADHD) 6 years and older 

Haldol  (haloperidol)  

 Hyperactive Behavior, (Short-term 
treatment) after failure to respond to non-
antipsychotic medication and 
psychotherapy  3 years old and up 

 Problematic Behavior in Children 
(Severe), With failure to respond to non-
antipsychotic medication or 
psychotherapy 3 years old and up 

 
Psychotic Disorder 

3 years old and up but ORAL 
formulations only 

 
Schizophrenia 

3 years old and up but ORAL 
formulations only 

Lamictal (lamotrigine) 

 Epilepsy, Refractory   
Lexapro (escitalopram) 

  Major Depressive Disorder 12 years old and up 
Luvox (fluvoxamine) 

 
Obsessive-Compulsive Disorder  

8 years old and up and immediate 
release formula only 

Mellaril (thioridazine)  

 Schizophrenia, Refractory   
Neurontin (gabapentin) 
 Partial Seizure; Adjunct 3-12 years old 
Orap (pimozide) 
 Gilles de la Tourette's syndrome 12 years and older 
Prozac (fluoxetine) 
 Major Depressive Disorder  8 years old and up 
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Drug Medically Accepted Indication Notes 
 Obsessive-Compulsive Disorder 7 years old and up 
Ritalin (methylphenidate) 

 Attention Deficit Hyperactivity Disorder 
(ADHD) 

6 years to 12 years old (extended 
release) 

 Attention Deficit Hyperactivity Disorder 
(ADHD) 

6 years old and up (immediate 
release) 

 
Narcolepsy 

6 years and up, and Ritalin(R) -SR 
only 

Risperdal (risperidone) 

 Autistic Disorder – Irritability  5 years old and up 
 Bipolar I Disorder 10 years old and up 
 Schizophrenia  13 years old and up (Orally) 
Seroquel (quetiapine) 

 Manic episodes associated with bipolar 
disorder  10 years old to 17 years old 

 Schizophrenia  13 years old to 17 years old 
Sinequan (doxepin) 

 Alcoholism - Anxiety – Depression 12 years old and up 
 Anxiety – Depression 12 years old and up 
 Anxiety - Depression - Psychoneurotic 

personality disorder 12 years old and up 
Strattera (atomoxetine) 

 Attention Deficit Hyperactivity Disorder 
(ADHD) 6 years old and up 

Tegretol  (carbamazepine) 

 Epilepsy, Partial, Generalized, and Mixed 
types  

Tofranil  (imipramine) 

 Nocturnal enuresis  6 years old and up 
Trileptal (oxcarbazepine)  

 Partial Seizure, monotherapy 4 years old and up 
 Partial seizure; Adjunct 2 years old and up 
Vyvanse (lisdexamfetamine) 

 Attention Deficit Hyperactivity Disorder 
(ADHD)  6 years old to 12 years old 

Zoloft (sertraline) 
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Drug Medically Accepted Indication Notes 
 Obsessive-Compulsive Disorder 6 years old and up 
Zyprexa (olanzapine) 

 Schizophrenia  13 years old to 17 years old 
 manic or mixed episodes associated with 

bipolar I disorder  13 years old to 17 years old 
 

IT IS FURTHER ORDERED, that for psychotropic drugs not listed in paragraphs 

1 or 2 above, the Enjoyed Parties are prohibited and enjoined from approving for 

payment or reimbursement by Medicaid of the United States Government's federal 

financial participation (FFP) share of outpatient prescriptions for psychiatric drugs to 

anyone under 18 unless (a) it is for an indication approved by the FDA, or (b) upon 

application to the court with notice to the other parties to determine whether such use is 

for a medically accepted indication. 

IT IS SO ORDERED,  

This ____ day of __________________, 2010. 

 

 
     By:          

TIMOTHY M. BURGESS 
UNITED STATES DISTRICT JUDGE 
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